MHUHHUCTEPCTBO HAYKH M BBICILIEI'O OBPA3OBAHMS POCCUMCKON OEJ[EPALIMU

CEJIEPAJIbHOE I'OCY TAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbHOE YYPEXXKIEHUE
BBICIIET'O OBPA3OBAHUS

POCCUHACKHIN XUMHUKO-TEXHOJOTHYECKHIT YHUBEPCHTET
UMEHMH .. MEHJEJIEEBA

et Xy,
4 o e; R
P octug, ’&Qf«, «YTBEPXKIAIO»

EEBA) :"-r,o‘“ 5
T XTY um. JI.U. Menneneena

: ﬁ,@bl Masxyra
&

(’—‘o’%
AT.
s 0¥ o

&

OCHOBHASI OBPA30OBATEJBLHAS TIPOTPAMMA
BBICHIET'O OBPA3BOBAHUS -~ [IPOTPAMMA BAKAJIABPUATA

MO HAMpPaBJ/IEHUIO NMOATOTOBKH
22.03.01 MaTepuaJioBegeHHe H TEXHOJIOTHH MaTepHaJIOB

Ipoduns:
MaTepuaJioBe/ieHHe H TEXHOIOTHH HAHOMATEPHAJIOB H HAHOCHCTEM

popma oOyuenus:
oO4YHast

Kanuduxanus: bakanasp

PACCMOTPEHO 1 O1IOBPEHO
Ha 3aceaHuid MeToIH4YecKod KOMHCCHH
PXTY um. J1.W. Menaeneepa
«25» mag 2021 r.,

ITpoToxon Ne 18

IIpencenarens .A. Makapos

Mocksa 2021



PaspaGoTunku ocHoBHOI 06pasoBarebHol nporpaMmel (OOIT) bakanaBpuara:

H.o. 3aBenyromero kabenpoit HMHT

I.X.H., Ipodeccop M.IO. Koponesa
JIOLIEHT. K.X.H. H.M. Mypaiosa
CTaplIMii IpenoaaBaTesb A.N. lllapanaen

0O0I1 OaxanaBpuara paccMoTpeHa 1%} on00peHa Ha 3ace/laHuu Kadepbl
«HaHomMaTepHaaoB W HAHOTEXHOJIOTHH npotokon Ne 11 ot «28» anpens 2021 r.

W.0. 3aBenyromero kaeapoit HaHOMATEPHATIOB W HAHOTEXHOIOIHU

H.x.H., mpodeccop ,/Z'{ }{M,V M.JO. Koponesa
(nonrlmy

Cornacosaso:
Ha4YalbHUK Y4eOHOro ynpanieHus

B.C. Mupouitukos

TOJINHKCH)

OOIl GakanaBpuarta paccMoTpena W omoOpeHa Ha 3aceJlaHMH YYEHOro CcoBeTa
«MHCTHTYTa MaTepHAIOB COBPEMEHHOM 3HEPreTHKH | HaHoTexHoJAorHd UMOH-UDX» nportokon
Ne5 o« df »  Gidere 2001t

CornacoraHo:

IlepBbiii 3aMecTHTENs reHepaTbHOrO supektopa AO "Komnosut", JoKTop TeXHHYECKHX Hayk,

«_» 2021 r. A.H. Tumodees

NOAINHKCh




1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHas mnpodeccnoHaIbHAsA o0pa3oBaTejlbHasi NPOrpaMMa BbICIIEr0
o0pa3oBaHus — MPOrpaMMa MOArOTOBKH 0aKaJaBpoB (Jajiee — mporpaMmma 0akajnaBpuara,
OOIl oOakanaBpmara), peanuzyemass (enepasbHbIM TOCYJAapCTBEHHBIM  OIOJKETHBIM
0o0pa3zoBaTeNIbHBIM  YYPEXKJICHHEM  BbIcmiero  oOpaszoBanusi  «Poccuiickuii  XUMHKO-
TexHoJjorudyeckuii ynusepcuter umenu J.J1. MenneneeBa» B cOOTBETCTBUU C (henepaibHbIM
rocy/lapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM BBICHIEr0 00pazoBaHus — OakajaBpHaTr IO
HanpasjieHuo noarotoBku 22.03.01 — MarepuajioBejeHUe M TEXHOJOIMM MATEpPHAJIOB,
npoduip  «MarepuajioBeleHHe W TEXHOJOTHM HAHOMATEPHAJIOB W HAHOCHUCTEM),
Mpe/ICTaBIsieT cOO0M KOMILJIEKC OCHOBHBIX XapaKTEPUCTUK O00pa3oBaHUS M OpPraHU3aIOHHO-
MeJarornyeckux YCJIOBUM, KOTOPHIM MpEACTaBlieH B BUAE Y4eOHOro IUIaHa, KaJeHAapHOIro
yaeOHoro rpaduka, pabouux mporpamm AUCHUIUIHH (MOIYJIEH), OEHOYHBIX U METOIUYCCKUX
MaTepuaoB, padoueill mporpaMMbl BOCIIUTaHUS, KAJIEHJAPHOIO IJIaHA BOCIUTATEIbHON paboThI,
dbopm aTTecTamuu.

1.2 HopmaTuBHbBbIe JOKYMEHTBHI 1JIsl pa3pa0oTKH NporpaMmbl O0akajaBpuara Iio
HANPAaBJIEHUIO OATOTOBKHU COCTABJISIOT:

- ®enepanbhblil 3ak0oH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

- [Tpukaz MunoOpuayku Poccum ot 02.06.2020 r. Ne 701 «OO6 yrBEep>KIeHHUU
(dbeneparbHOTO TOCYIApCTBEHHOTO 0O0pa30BaTEIbLHOTO CTAaHAApPTa BBHICHIETO OOpa3OBaHHUS —
OakanaBpuaT Mo HampapieHHi0 moarotoBku 22.03.01 — MartepuasioBeeHHe U TEXHOJOTHHU
matepuaioB (nanee — OI'OC BO — OakamaBpuaT 10 HaNpaBiICHUIO MOJATOTOBKU
«MarepuajioBeeHHe H TeXHOJOTHH MATEPHAJIOBY);

- [Ipukaz Munobpuayku Poccun ot 05.04.2017 Ne 301 «O06 yrBepkIeHUU
[lopsinka ~ opraHu3anuu M OCYUIECTBJIEHHS  0Opa30oBaTENbHOM  JEATENBHOCTH IO
oOpa3oBaTe/IbHBIM IpPOrpaMMaM BBICIIEr0 00pa3oBaHuMs — MporpamMmam OakajiaBpuara,
[porpaMMam CIie[ualIuTeTa, IporpaMMaM MarucTpaTypb».

- [Ipodeccrnonanbubii crangapT «CrienuaiucT Mo JEKTPOXUMUYECKOH 3alluTe OT
KOPPO3UU JIMHEHHBIX COOPYXEHUI U OOBEKTOB», YTBEpPXKACHHBIN IMpUKa3oM MMHHCTEpCTBA
Tpyna u conuanbHou 3amuThl Poccuiickoit deneparuu ot 08.09.2014. Ne 614H;

- [Ipodeccronanbubiii cranaapT «CHEUaINCT 0 CUCTEMaM 3alUTHBIX MOKPHITUI
MOBEPXHOCTHU 3/IaHUN U COOPYKEHUH OMACHBIX MPOU3BOJCTBEHHBIX 0OBEKTOBY, YTBEPKICHHBIN
npukazoM MUHHCTEPCTBA TpyAa U colManbHOU 3amuThl Poccuiickoit @enepanuu ot 13.10.2014
Ne 709n.

— Ilpuka3 MunucrepctBa oOpazoBanust u Hayku P®D ot 23.08.2017 Ne 816 «OO0
yrBepxkaeHuu Ilopsiaka nmpuMeHeHHs] OpraHu3alysIMH, OCYHIECTBIISIIOIIMMU 00pa30BaTEIbHYIO
NeSITeNIbHOCTh, 3JEKTPOHHOTO OOY4eHHs, JUCTAHLIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH IpU
peanu3anuu  00pa3oBaTENBHBIX MpOTpaMM» [DIEeKTpOoHHBIH pecypc]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata o6pamenus: 23.04.2021).

— Ilpuka3 MunucrtepcTBa Hayku U Bbiciiero oOpa3zoBanusi Poccuiickoit Denepanuu,
MunuctepctBa mnpocsemienusi Poccuiickoit @enepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TOJrOTOBKE oOOydarommxcs» [DnekTpoHHbIM pecypc]. Pexum nmocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link 1d=0&nd=102850569&intelsearch=&firstDoc=1/
(mara ob6pamenus: 23.04.2021).

— [lonoxenne 06 opraHu3anuu ¥ UCIHOJIb30BAHUHM JJIEKTPOHHOTO OOyuYeHus H
JIUCTAaHLIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHM NpHU peanu3alnuu o0pa3oBaTeNIbHbIX MPOrpaMM
B (enepaibHOM TIOCYIapCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM YUPEXKJIEHUU BBICIIETO
oOpa3zoBanus «Poccuiickuil XMMHKO-TeXHOIOrnueckuil yuusepcuteT umenu .M. Menneneenay,
npuHsAtoe pemenneM YyeHoro coseta PXTY wmm. .M. Menneneea ot 27 mapra 2020 r.,




npotokos Ne 9, BBeneHHoe B jelcTBue mnpukazoM pekropa PXTY um. .M. Menneneena
or27mapra 2020 r. Ne 29 OJ [DnexrtpoHHbli pecypc]. Pexum nmocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOIDOT 2.pdf (mata
oOpatenus: 23.04.2021)

- [lonoxeHnne O NPAKTHUUECKON MOArOTOBKE oOOy4arommxcs B (QenepalbHOM
TOCyJapCTBEHHOM  OIO/DKETHOM 00pa30BaTENbHOM  YYPESKICHHH BBICHIETO OOpa3OBaHHS
«Poccuiicknii XMMHUKO-TEXHOJOTHYeCKH yHuBepcuteT umenu .M. MenneneeBa», npuHsTOE
pemenueM Yuenoro coeta PXTY wum. JI.U. MengeneeBa ot 25.11.2020, mpotoxon Ne 4,
BBeJICHO B JieiicTBue npuka3zoM pekropa PXTY um. J.U. Menneneesa ot 26.11.2020 Ne 117 O]
[DnexTpoHHbIH pecypc]. Pexxum JOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
(mara obpamenus: 23.04.2021)

[Ipy OCBOGHMM IUCHMIUIMH W TPAaKTHK CTYAEHTHl JIOJDKHBI  HCIOJH30BaTh
uH(popMalMOHHbIE U HH(OPMALMOHHO-00PAa30BaTEIbHbIE PECYPCHl CIEIYIOIIHUX IMOPTAIOB U
CalTOB:

— Cucrema ¢deaepanbHbIX 00pa3oBaTeIbHBIX MOpPTAIOB. (CHCTEeMa  OTKPBITOTO
obpaszoBanusi. Koncamruaroseiii mneatp MOC OO P® [Dnekrponubiii pecypc] — Pexum
noctyna: http:// www.openedu.ru/ (mata oOpamenus: 23.04.2021)

— Mudopmarnmonnas cucrema «ExanHoe 0KHO J0CTymna K 00pa30BaTEbHBIM PECypcam.
URL: http://window.edu.ru/ (nara o6pamenus: 23.04.2021)

— @®3IIO: cootBerctBue TtpedoBanuaM DPI'OC [Dnextponssiit pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (mara o6pamenus: 23.04.2021).

1.3 O0mas xapakTepucTHKA NPOorpaMMbl 0akajaBpuara

Heas0o mporpaMMsbl 6akajaBpuaTa sSBISETCS CO3/aHUE U OOYJarOIIUXCS yCIOBHA
I IprOOpeTeHus] HEOOXOTMMOTO Uil OCYHIECTBICHHS TNPO(EeCCHOHAIBHOW IesITeIbHOCTH
YPOBHS 3HAHH, YMEHHH, HAaBBIKOB, OIIBITA JIETEIHHOCTH M MOJTOTOBKH K 3aIUTE BBITYCKHOM
KBaJIN(PUKALIMOHHOM pabOTHI.

[Tonyyenue oOpa3oBaHus MO 0OpPa30BATEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUS —
nporpamMme OakanaBpuaTa JOIYCKAeTCs TOJBKO B 0Opa30BaTENbHOW OpraHW3allMd BBICIIETO
00pa3zoBaHus U HAYYHOM OpraHU3aluy (Janee — OpraHu3aIms).

OO6yuenue 1Mo 0Opa30BaTEIBHONW MPOTPAMME BBICHIETO OOpa30BaHUS — TMIPOTPaMMeE
OakanaBpuaTa B 00pa30BaTEIbHON OpraHU3AlMK OCYIIECTBISIETCS B OYHOW ¢dopme OOydeHHs.
O6beM mnporpammbl OakanaBpuaTa coctaBisieT 240 3adeTHbIX eAUHMI] (Jajlee — 3.€.) BHE
3aBHCUMOCTH OT (popMBI 0OYYEHUsI, PUMEHIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA, pean3alii
nporpaMMmbl OakajgaBpuaTa C HCIIOJIB30BAaHHEM CETEBOM (OPMBI, peamu3ali MpOTPaMMBbI
OakayiaBpuaTa 10 UHAUBUAYAJbHOMY yueOHOMY IUIaHy

Cpox momydenusi oOpa3oBaHMsl MO TporpamMme OakainaBpuara (BHE 3aBUCUMOCTH OT
MIPUMEHSIEMbIX 00pa30BaTEIbHBIX TEXHOJIOTHI): B OUHOM opMe 0OyueHus, BKIIOUask KaHUKYJIbI,
MpeOCTaBIsIEMbIe TIOCIIE TIPOXOKICHHUS TOCY/IapPCTBEHHON MTOTOBOM aTTeCTAIllH, COCTAaBIsET 4
roja.

[Ipu peanuzanum nporpamMmbl OakanaBpuata OpraHuzanus BIpaBe MPUMEHSTH
AIIEKTPOHHOE 00yYeHNE, TMCTAHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

Peanmzanus nmporpaMMbl OakaiaBpuata ¢ MPUMEHEHHEM HCKIIOYUTEIBHO JIEKTPOHHOTO
o0y4eHHs, IUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN HE JJOMYyCKACTCS.

DNeKTpoHHOE 00yUeHHe, TUCTaHIIMOHHBIE 00Pa30BaTEIbHBIC TEXHOJIOTHH, IIPUMEHSIEMBIC
npu OOyYeHWH WHBAJIUIOB W JIMI] C OTPaHUYECHHBIMH BO3MOXKHOCTSMH 3JI0OpOBBsS (nmanee -
uHBAMAs U Juna ¢ OB3), J0KHBI TpemxycMaTpuBaTh BO3MOXHOCTH IpHEMa-TIepeIadn
nH(pOpMaLUU B JOCTYIHBIX Ul HUX QopMax.

OOpazoBarenpHas ACATENBHOCTh IO TporpamMme OakaiaBpwaTa OCYIIECTBISIETCS Ha
roCyJlapcTBEHHOM si3bike Poccuiickoit denepanuu, €Ciad WHOE HE ONPEACIICHO JIOKAIbHBIM
HOPMaTHBHBIM aKTOM OpPraHH3aINH.

4



Crpykrypa mnporpammbl OakanaBpuara (oOsi3aTenbHasi 4YacTh; 4YacTh, (opMupyemas
y4aCTHUKAaMH 00pa30BaTeIbHBIX OTHOUICHUH; (PaKyIbTaTUBBI)

[IporpamMma GakanaBpuata COCTOUT U3 CIAEAYIOIINX OJIOKOB:
— biok 1 «/Iucuummunst (Moxynn)».

- bnok 2 «IIpakTukay.

- biok 3 «I"ocynapcTBeHHass UTOTOBAst aTTECTAIUSY.

CTpykTypa nporpamMmbl 6akajaBpuara

CrpykTypa nporpamMmmsl 6akajiaBpuaTa O6beM nmporpaMMbl OakanaBpuaTa
B 3a4YETHBIX eIMHHUIIAX
biok 1 JucuunianHbl 208
(Monynm)
biok 2 IIpakTuka 23
bnoxk 3 I'ocynapctBenHas 6
WTOTOBAasl aTTECTAIIHS
O6bem nporpamMmel OakaiaBpuata 240

B buok 1 «/luctumiauasl (MOIYIH)» BXOIAT AUCHUIUIHHBL (MOAynH) mo ¢uiocodumu,
uctopun (ucropun Poccum, BceoOmie wHcTOpUHM), HHOCTPAHHOMY S3bIKY, O€30MaCHOCTH
KUZHEJCSATENIbHOCTH 10 (PU3NYECKOU KYIBTYPE U CIOPTY:

B 00beme He MeHee 2 3.€. B pamkax biioka 1 «/lucuuminae (MOIyn)»;

B o0beMe He MeHee 328 akaJeMHUYEeCKHUX YacOB, KOTOPHIC SBIISIOTCS OOS3aTCIBHBIMU JIJISI
OCBOEHHS, HE MEpPEBOJATCS B 3.€. M HE BKJIIOYAIOTCA B 00bEM NIporpaMMmbl OakajiaBpuaTa, B
paMKax 3J€KTUBHBIX JUCHMIUINH (MOIYNel) B O4HOM opme 00yUueHUs.

Jucuumiuuel (MOIyiau) 1o (pU3MUEecKON KyJabType M CHOPTY PEaTU3YIOTCS B IOPSKE,
yctanoBiaeHHoM Opranuzanueit. s muir ¢ OB3 opranuzaiiys ycTaHaBIMBAaeT 0COOBIN MOPSIOK
OCBOEHHUS TUCUUIUIMH (MOJyJiel) o (U3n4YecKol KyJIbType U CHOPTY C Yy4E€TOM COCTOSIHUS MX
3nopoBsbs (https://www.muctr.ru/sveden/ovz/).

B Buok 2 «IIpakTtuka» BXoaar yuyeOHas U MPOU3BOJCTBEHHAs MPAKTUKU (Jjajiee BMECTE -
MIPaKTUKN).

Tunel yueOHON MPaKTUKU:

— ydeOHasi IpaKTHKa: Hay4yHO-HCClel0BaTeNbCckas padboTa.
Turbl TPOU3BOACTBEHHOM MPAKTUKH:
IIPOM3BOJICTBEHHAs IIPAKTHKA: HAyYHO-HUCCIIe0BaTeIbCcKas padoTa;
— IPOU3BOJCTBEHHAsI IPAKTUKA: TEXHOJIOIHMUECKasl MPaKTHKA;
— IPOU3BOJCTBEHHAsI IPAKTUKA: IPEUINIOMHAs IPAKTHKA.
B buok 3 «['ocynapcTBeHHass UTOroBasi arrecTalys» BXOAWUT IOJArOTOBKA K IPOLENYpe
3alUTHI U 3aLIUTa BHITYCKHOW KBaJIM(PUKAIIMOHHOW pabOTHI.

1.4 TpeGoBaHus K mocTynaruemMy

TpeboBaHus K IMOCTYMAIOUIEMY OIpPENENAOTCA (eaepaabHbBIM 3aKOHOJATEILCTBOM B
obnactu oOpas3oBanusi, B ToM uucie [lopsnkoM nmpuema Ha oOydyeHHE MO 0Opa30BaTEIbHBIM
mporpaMmaM BBICHIETO 00pa3oBaHHMsS — IporpaMMmaM OakajdaBpuaTa Ha COOTBETCTBYIOIIMA
y4eOHBI ro.

2 XAPAKTEPUCTUKA TPO®ECCHOHAJIbHOM JESATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBLHIUX ITPOI'PAMMY BAKAJIABPUATA




2.1 Ob6nacte npodeccuoHaNbHON NeATEeNbHOCTH M cdepa mpodeccnoHanIbHOM
NESTETFHOCTH BBIMYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIFOYACT:

26 XWUMHUYECKOe, XUMHKO-TEXHOJOTHYECKOE IPOU3BOACTBO (B cdepe MpoU3BOICTBA
HAaHOMATEPHAJIOB PA3IMYHOTO COCTaBa, CTPYKTYPHI U CBOWCTB);

40 CxBo3Hble BUAbI MPOo(ecCHOHATBHON NEATEIbHOCTH B MPOMBIIIIEHHOCTH (B cdepe
TEXHOJIOTUYECKOTO O0ECIeYeHUs MPOM3BOJCTBA HAHOMATEPUAIIOB M H3JIENHH, COACPIKAIINX
HaHOMaTepHUaJIbl).

BEITYCKHUKH MOTYT OCYIIECTBIATH MPO(ECCHOHANBHYIO NESITeIbHOCTh B JPYrHX
obnacTsx npodeccnoHanbHON AesaTeabHOCTH U (Win) cdepax npodeccnoHalIbHON AeITeIbHOCTH
IpU YCIOBUU COOTBETCTBHS YPOBHS WX OOpa3oBaHUS H TIONYYEHHBIX KOMIICTEHITHIA
TpeOOBaHUAM K KBanudukanuu paboTHUKA.

2.2 Tunsl 3ama4 U 3a7a4d NpOoPECCHOHATBHON JEATENIbHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B paMkax ocBoenus OOII 6akanaBpuara:
HAYYHO-HCCJIeI0BATEILCKUA (OCHOBHOI):

— cOOp W aHanM3 JAaHHBIX O CYHIECTBYIOIIMX THIAX W MapKaxX HAHOMAaTepHalIOB U
HAaHOCHUCTEM, WX CTPYKTYpPE M CBOWCTBaX MPUMEHUTEIHHO K PEHICHUIO TOCTABJICHHBIX
3a/1a4u ¢ UCIMOJIb30BaHNEM 0a3 IaHHBIX U JTUTEPATYPHBIX HCTOYHHKOB;

— ydJacTue B paboTe rpyIibl CICIHAIMCTOB IIPU BHIMOJHEHUN SKCIIEPUMEHTOB, MMPOBEACHHUIO
pacyeToB U 00pabOTKe WX pe3ylIbTaTOB IO CO3/JaHHUIO, HCCIEIOBAaHUIO W BBIOOPY
HaHOMAaTepPUAJIOB U HAHOCUCTEM, OIEHKE SKCIUTYaTAIlMOHHBIX XapaKTEPUCTUK C TIOMOIIBIO
KOMIUIEKCHOTO aHaM3a CTPYKTYPHl U (PU3UKO-MEXaHMYECKUX, KOPPO3HMOHHBIX U JIPYTHX
CBOMCTB, YCTOMYMBOCTH K BHEIIIHUM BO3JECHCTBUSIM;

— cOOp HAyYHO-TEXHUUYECKOW MHMOPMAIIUU TT0 TEMATHUKE IKCIIEPUMEHTOB JJIsi COCTaBIICHUS
0030pOB, OTYETOB M HAYYHBIX NYOJIMKAIMi, ydacTHE€ B COCTABJICHHH OTYETOB IIO
BBITIOJTHEHHOMY 33JIaHUIO;

TEXHOJIOTn4eCKuii:
— Yy4dacCTue B IIPOMU3BOJACTBC HaHOMAaTCpHaJIOB u HaHOCHCTEM C 3aJaHHBIMHA
TEXHOJIOTMYCCKUMH n (bYHKHI/IOHaHI)HI)IMI/I CBOfICTBaMI/I, IMPOCKTUPOBAHNN

BBICOKOTCXHOJIOTMYHBIX IMPOLECCOB B COCTABC IEPBUYHOTI'O IMPOCKTHO-TCXHOJIOIMYECKOT'O
HJIM UCCJICA0BATCIBCKOT'O IMOAPA3ACTICHU A,
— KOHTPOJIb Ka4€CTBa BI)IHyCKaeMOfI IMPpOAYKIHH.

2.3 OObextamu MPOGECCHOHATHPHOU IEATEIHPHOCTH BBITYCKHUKOB, ocBouBmux OOII
OakanaBpuaTa, Wk 001acThio (00JACTIMU) 3HAHUS SIBIISIOTCS:

- OCHOBHBIC THIThI HAHOMATEPHAJIOB M HAHOCUCTEM HEOPraHWYECKOW (METAUTHICCKUX U
HEMETAUTUYCCKUX) ¥ OPTaHUYSCKOU (TIOJUMEPHBIX, YIIIEPOIHBIX) MPUPOJIBI, TBEPABIC, KUIKHUE,
resieo0pasHele, a3P030JIbHbBIC, BKIIOYAsi HAHOIUICHKH H HAHOCTPYKTYPHUPOBAHHBIC IOKPBITHS;

- METOABl  WCCJICIOBAaHUM, WCIBITAHWUH, JHUAarHOCTUKH ¥  KOHTPOJII  KadecTBa
HaHOMATEepPHAIIOB, MOTy(PaOPUKATOB, 3aTOTOBOK JETANe W W3IENMH Ha MX OCHOBE, TBEPIBIX,
KUJKUX, TelIeo0pa3HbIX W adpPO30JbHBIX HAHOCHCTEM, METOIbl JUArHOCTUKA W aHaIM3a
HAHOJIMCIIEPCHBIX YaCTHII, HAHOIUICHOK M HAHOCUCTEM;

- BCE BHUIBI HCCIEIOBATEIHCKOTO, KOHTPOJIEHOTO W HCIBITATEIBHOTO 000pYIOBAaHMUSA,
aHAJIMTUYECKON ammapaTypbl, KOMIBIOTEPHOE MporpaMMHOe obecreyeHue s oOpaboTKu
pe3yIbTaTOB M aHAJM3a TMOJYYEHHBIX JaHHBIX, MOJICIIMPOBAHUS MPOILECCOB CHHTE3a U (PHU3HKO-
XHUMHYECKUX CBOMCTB HAHOMATEPHAJIOB;

- IPOLIECCHI  TIOJTY4eHHs, 00paboTKM W MOAUPUKAIMK HAHOMATEpPUAJIOB, BKIIFOYAs
HAaHOCTPYKTYPHBIC IICHKU U MMOKPBITHS, MOTy(PaObpHUKaTOB, 3ar0OTOBOK JIeTaJIeH W M3/ICIUI Ha UX
OCHOBE, a TAK)KE TEXHOJIOTHUYECKHE MPOIECCHI C yIacTHEM HAHOCTPYKTYPHPOBAHHBIX CPE;

- HOPMaTHBHO-TEXHUYECKAsl IOKYMEHTAIUSA U CHCTEMbI CepTH(HUKAIIMN HAHOMATEPHUAJIOB
W U3JICIMA Ha MX OCHOBE, MPOTOKOJBI XOJIa M PE3yJIbTaTOB SKCIIEPUMEHTOB, JOKYMEHTAIIHS TI0
TEXHHUKE 0€30MaCHOCTH U OE30MACHOCTH KUZHEIEATEIbHOCTH.
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3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepkannie W opraHuzanusi oOpazoBarenbHOTO Tporecca mpu peanusanun OOIl
BbICIIEr0 oOpa3oBaHusi — OakajgaBpuar 1O  HampasieHH0 noarotosku  22.03.01
MarepuaJjioBeieHHe U TEXHOJIOTMH MaTEePHUAJIOB PErJIaMEHTUPYETCS:

—y4eOHBIM TUJIaHOM;

—KaJeH/IapHbIM y4eOHbBIM I'paduKoM;

—pabournMu mporpaMMaMi AUCHHUILIUH (MOayJEl);

—paboYrMu IPOTpaMMaMU TPAKTHK;

—IMPOrpaMMOM TOCYJAPCTBEHHONW UTOTOBOM aTTECTALINU;

—(hOoH/IaMU OLICHOYHBIX CPE/ICTB;

—METOIMYECKUMH YKa3aHUsIMH 10 cooTBeTcTBYromel OOIT;

—paboueit mporpaMmMoil BOCIIUTaHUS;

—KaJIeH/IapHBIM IIJIJAHOM BOCIUTATEIbHOU PabOTHI.

3.1 YueOHbIii nJ1aH

VYueOnpiii mman OOQOIl OakanaBpuata BKIIOYACT MEpEeUeHb TUCHUILUIMH (MonyJei),
IIPAKTHK, aTTECTAMOHHBIX HCHBITAHUM NPOMEKYTOUYHOM UM TOCYAAPCTBEHHOM HMTOTOBOM
aTTecTaluu OOyJaromuxcs, IPYyrux BUJOB y4yeOHOM AESITEIbHOCTH C yKa3aHUEM UX o0bema B
3aYeTHBIX €JUHMIAX, IIOCJIEJ0OBATEIbHOCTY M paclpeieseHusl 10 mepuojaM OOydeHUs;
BbIEIISIETCS 00bEM KOHTAKTHON paboThl 00yyaroluxcs ¢ npemnojiaBarenemM (Mo BUAaM y4eOHbIX
3aHSATUI) U CaMOCTOATEIbHONM PAa0OTHI OOYYarOIIMXCS B aKaJAEMHUYECKUX (ACTPOHOMHYECKHUX)
yacax. i1 KaxJ0¥ NUCUUIUIMHBI (MOIYJNs) U MPAKTUKU YKa3blBaeTcs (hopMa MpOMEKYTOUHON
aTTECTaIlUU OOYJaArOIINXCS.

VY4eOHblii M1aH NPECTABIEH B IPUIIOKEHUU.

3.2 Kanenaapublii yueOHbIi rpaguk

[TocnenoBaTenbHOCTh peaM3alluy MPOrpaMMbl OakajaBpuara IO rojam U ceMecTpam
(BkIrO4asi TeopeTuyeckoe OOydeHHe, MPAKTHUKH, IPOMEKYTOUHbIE M TOCYJapCTBEHHYIO
UTOTOBYIO aTTECTAallMM, KAHUKYJIbl) IPUBOJUTCS B KaJIEHAApHOM y4eOHOM rpaduke.

Kanennaphsiii yueOHbIl rpaduk npeacTaBieH B IPUIOKEHUU.

3.3 Paboume nmporpamMMbl JUCUMILIIHMH (MOTYJIei)
B OOIl OakanaBpuata B MPWIOKEHUM MPEICTABICHbI BCE pabouyMe MpOrpaMMbl
JTUCIUTIINH (MOTyJIeH).

3.4 Paboune nporpaMMsbl PaKTHK

OOII 6akanaBpuaTa nNpeaycMaTpUBACT JTOCTATOYHBINA Uil (OPMUPOBAHUS, 3aKPEILICHUS
U pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIETEHIMH 00beM IpakTuku. [IpakTuka npencraiser
co0o0il BUJ y4yeOHBIX 3aHATUN, HEMOCPEICTBEHHO OPHUEHTHPOBAHHBIX Ha MPO(ECCHOHATBHO-
MIPaKTUYECKYI0 TMOJArOTOBKY oOyuarouiuxcs. IlpakThka 3akperuisieT 3HaHUS W yMEHWS,
npuobperaeMple  O0y4arOIIMMHCS B pE3yJIbTaT€ OCBOCHMSI TEOPETUYECKUX  KYpCOB,
BbIpa0aThIBa€T NPAKTHUUECKWE HABBIKU U CIHOCOOCTBYET KOMIUIEKCHOMY (POPMHUPOBAHHUIO
YHHUBEpPCAJIbHBIX, 001IeNPO(hEeCcCHOHATIBHBIX, MPO()EeCCHOHATBHBIX KOMIIETEHIUN 00y4aroluxcsl.
[TporpamMmbl TPAaKTUK TPUBEACHBI B TPHUIIOKCHUN.

[Tpu peanmmzanuu OOII GakanaBpuara npeaycMaTpruBarOTCs CISAYIONINE BUABI TPAKTHK:

— ydeOHasi MpaKTHKa: Hay4YHO-UCCIeIoBaTeIbCcKas paboTa;

— IPOU3BOACTBEHHAsI PAKTUKA: HAyYHO-HUCCIeI0BaTeNbCcKas paboTa;

— IPOU3BOJICTBEHHAsI IPAKTUKA: TEXHOJIOIHMUECKask MPaKTHKA;

— IPOU3BOJCTBEHHAsI IPAKTUKA: IPEIUILIOMHAs MPAKTHKA.

3.4.1 YueOHas npakTuKa



Tun IMPAKTUKH: O3BHAKOMUTCIIbHAs.

3ajadyeil MpPaKTUKU SIBISETCS IMOJIyY€HUE MMEPBUYHBIX MNPO(ECCHOHATBHBIX YMEHUH H
HAaBBIKOB, B TOM YHCJIC ICPBUYHBIX YMeHI/Iﬁ N HaBBIKOB Hﬁy‘IHO-HCCHGHOBaTGHBCKOﬁ
nestenpHocTH. Ilpaktuka ocymectBiasercs B PXTY um. JI.M. Menneneesa Ha Kadenpe
HAaHOMATEpPHAJIOB U HAHOTEXHOJIOTUU. PyKOBOACTBO MPAaKTUKOW OCYILECTBISET MPENoJaBaTellb
Kadenpsr nHanomaTepwalioB W HAHOTEXHOJIOTHH, TEXHUYECKYIO MOIAEPKKY OCYIIECTBISIOT
MH)KEHEPHO-TEXHUYECKUI IIEPCOHAN 10 yUeOHOMY IIpoLeCCy.

3.4.2 [Ipon3BoACTBeHHAs] IPAKTUKA

Tun mnpakTUKU: TMpaKTUKAa [0 IOJYYEHHIO NPO(EeCCHOHATbHBIX YMEHHMH M OIbITa
npo¢hecCHOHATBHOM JIeATETLHOCTH.

3anayeil MpakTUKK SBJISETCS MPAKTUYECKOE 3aKpPEIUICHUE U YIiyOJIeHHE MOJIY4YEeHHBIX B
YHUBEPCUTETE 3HAHUIN MO BONPOCAM XUMHUYECKON TEXHOJOTUH HAHOMATEPHAJIOB, TEXHOJIOTUN UX
MIPOU3BOJICTBA, (POPMHUPOBAHUE CHOCOOHOCTU U TOTOBHOCTH OCYILECTBISATH TEXHOJOTMYECKUIl
MIPOLIECC B COOTBETCTBUU C PETJIAMEHTOM M MCIIOJIb30BaTh TEXHUUECKHE CPEICTBA JUIsl KOHTPOJIS
OCHOBHBIX IapaMETPOB TEXHOJOTHYECKOTO MPOIecca, CBOMCTB ChIPbS U T'OTOBOM MPOIYKIIHH,
pabota C HOPMAaTHBHO-TEXHHYECKOM  JIOKyMEHTalued, H3y4eHHEe MaTeMaTH4ecKoro,
MIPOrpaMMHOTO, amMapaTHOr0 W HWH(POPMAIMOHHOTO OO0ecleyeHusl YIpaBJIAIOMUX CHCTEM
pa3IMYHOrO YpPOBHS M HA3HAYeHMWs, a Takke IOJIy4eHHE OMbITa MpodeccnoHanbHOM
NeSITeIbHOCTH, MpuoOpeTeHre o0ydaeMbIM OIbITA B HCCIECJOBAaHUM aKTyaJbHOM NPHUKIATHON
poOIEeMBI.

[IpaxTuka ocymectnisercs B PXTY um. J[.W. Menneneesa u (uam) Ha NpeaAnpUATHSIX, C
KOTOPBIMH 3aKJII0YEHbI JOTOBOPBI O IPAKTHUECKOM noaroroBke. [IpakTika mpoBOoaUTCS B OJJTHOM
U3 MOJApa3JelieHnil Ha3BAHHBIX NPEANPUATHNA WIM OpraHu3alUii, B YHCIO KOTOPHIX MOTYT
BXOJIUTh: OTJEJIbI U MH)KEHEPHbIE MAaTEPHAIOBEAUECKUE LIEHTPBI, CBSI3aHHBIE C UCIIOJb30BAHUEM
HAaHOTEXHOJIOTUU U HAHOMAaTEpUasoB; Jab0paTOpHbIE U HAYYHO-UCCIIEA0BATEIbCKUE LIEHTPHI.

3.4.3 [Ipon3BoACTBeHHAs] IPAKTHKA

Tun npakTUKKU: HaydHO-HUCCIIe0BaTeNbCcKas padboTa.

3ajayeil Hay4yHO-MCCIEIOBATEIbCKOM pabOThl SBISETCS M3YyYEHHE KOHKPETHOTO
MIPOM3BOJICTBEHHOI0 Ipoliecca [0 pe3ysibTaTaM BbIOpaHHOrO 0OBEKTa Ui Hay4dHO-
HCCIIEIOBATENIbCKOW MITM MTPOEKTHOM JEATENIbHOCTH; U3YUYE€HUE CUCTEMBI YIIPABJICHUS KaueCTBOM
MPOJIYKIIMH, TEXHUKO-?KOHOMUYECKUX MOKa3aTesiel, MEpOIIPUITHI 10 TEXHUKE 0€3011aCHOCTU U
OXpaHE OKPYKAIOIIEH Cpelbl; NMPHOOPETeHHE HEOOXOJAMMBIX MPAKTUYECKUX HAaBBIKOB JJIA
BBITIOJTHEHUS BBITYCKHOM KBATM(PUKAIIMOHHOMN paOOTHI.

Hayuno-uccnengoBarennckas padota ocymectBisercs B PXTY um. J[.U. MenaeneeBa Ha
Kadenpe nanomarepuanoB 1 HAHOTEXHOJIOTHH W/WIU B OHOM U3 MOAPA3JICICHUN MTPEANPUSITHS,
OpraHu3anyii, ¢ KOTOPHIMH 3aKJIIOUEHbl COOTBETCTBYIOIIKME JOTOBOPHI O MPaKTUYECKOU
MOATOTOBKE, B YUCIIO KOTOPHIX MOTYT BXOJMTbH: OTHEIbl U MHKEHEPHbIE MaTepUalOBEIUECKUE
LEHTPbI, CBSI3aHHBIE C UCIOJIb30BAaHUEM HAHOTEXHOJIOTUH M HaHOMAaTepuasoB; Jab0paTopHbIE U
Hay4YHO-HCCIIEI0BATENbCKUE LICHTPBI.

3.4.4 llpon3BoACTBeHHAs] IPAKTUKA

Tun npakTUKK: NpeIUIIIIOMHAs IPaKTHKA.

3anayeil MpakTUKK SIBJISETCS MAaKCUMaJIbHOE MPHUOIMKEHUE K BBIMOJIHEHHUIO BBIITYCKHOM
KBaIM(UKAIIMOHHON  paldoThl, T.. TOAPOOHOE 3HAKOMCTBO C KOHKPETHBIM  THUIIOM
HAaHOMATEpPHAJIOB, TEXHOJIOTUSMHU HMX MPOU3BOJCTBA W/WIM MPUMEHEHMS, y3KUMU MECTaMH U
HEJ0CTaTKaMH paboThI; cOOp HEOOXoMMMoN nHpOpMaIuu, KoTopas 3aTeM OyaeT MCIOJIb30BaHa
IIPY PELICHUM IPAKTUYECKOM WHKeHepHOM 3amauu. llpaktuka ocymecrBusercs B PXTY
uM. JI.1. MennieneeBa u (Uiau) Ha MNPEANPUATHSIX, C KOTOPHIMHM 3aKJIIOUYEHBI JOTOBOPBI O
MIPAKTHUYECKOU MOArOTOBKE.



[IpakTika MPOBOAUTCS B OJHOM M3 TOJpPA3AEICHUI HA3BaHHBIX HPEINPUITHH WU
OpraHu3alyii, B YUCJIO KOTOPbIX MOTYT BXOJUTh: OTJENbl U UHKEHEPHbIE MaTePHAIOBEAUECKUE
LEHTPBI, CBSI3aHHBIE C UCMOJIb30BAHMEM HAHOTEXHOJIOTUU M HaHOMATEpUAJIOB; J1a00paTOpHbIE U
Hay4YHO-HCCIIEI0BATEIbCKUE LIEHTPHI.

Bei6op MecT TpOXO0XAEHUS NPAKTUK Ui JIMI C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsI MPOU3BOJAUTCA C YYETOM COCTOSHUSI 3/I0pOBbS OOYYaromIMXCs U TPEOOBAHMUSIMH IO
JOCTYITHOCTH.

3.5 Ilporpamma rocyaapcreeHHoi utorosoii arrecrauuu (I'MA)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM arTecTanuu siBisieTcs: npuioxkennem k OOII
OakanaBpuara.

B rocynapcTBeHHYIO UTOTOBYIO aTTECTAIIMIO BXOJIUT BBHITIOJHEHUE U 3aIIUTa BBITYCKHOU
KBaJIN(PUKALIMOHHOM pabOTHI.

3.6 ®oup ouenouHbIx cpeacts (POC)

®OC co3maercs B cootrBercTBUU ¢ TpeboBanusamu DPI'OC BO mna arrecramuu
oOyJaromuxcss Ha COOTBETCTBHE WX YYEOHBIX JIOCTHIKCHHH TMOSTAIHBIM TpeOOBAaHHUSIM
cootBercTByomel OOII GakanaBpuara i MPOBEAECHUS BXOIHOTO U TEKYILEro OLEHUBAHUS, a
TaKKe MPOMEXYTOUHOM aTTtectauuu oOyyarouuxcsi. POC sBisgercs COCTAaBHONW YacTbhiO
HOPMAaTUBHO-METOJMYECKOr0  00ECleYeHMs]  CHCTEMbl  OLIEHKM  KauyecTBa  OCBOCHHS
obyuarormumucs OOII, Bxoaut B coctaB OOII GakanaBpuara.

@®OC — KOMIUIEKT METOJIMYECKUX MaTePUAIOB, HOPMHUPYIOUINX MPOIIETYPhl OICHUBAHUS
pe3ynbTaToB  OOy4yeHHs, T.€. YCTAHOBJEHHUS  COOTBETCTBHSI  Y4€OHBIX  JOCTHKEHUU
3aIlUTAaHMPOBAHHBIM pe3yibTaTaM oOyueHuss W TpeboBanusm OOIl OGakanaBpuarta, paboumx
MPOrpaMM JUCIUIUIMH (MOJYJIeH) U MpaKTHUK.

®OC chopmupoBaH Ha OCHOBE KIIFOUEBBIX IPUHIIUIIOB OLIEHUBAHUSA:

— BAJIUAHOCTH: OOBEKTHI OIEHKH JOJDKHBI COOTBETCTBOBATH IOCTABICHHBIM IEJISAM
00y4eHUS;

— HAJEKHOCTH: MHCIIOJIb30BAaHHE €JUHOOOpA3HbIX CTaHAAPTOB M KPUTEPUEB JUIS
OILICHUBAHMUS JIOCTHKCHHII;

— OOBEKTUBHOCTH: pa3Hble OOyyarouiuecs: JOJKHbI HMETb paBHbIE BO3MOKHOCTU
TOOUTHCS ycrexa.

®OC no nucuuruiiHaM, npaktukam, [ 1A npuBeeHsl B IPUIOKEHUU.

WuBanuaaM u JMnaMm ¢ OrpaHuuYeHHBIMH BO3MOKHOCTSMH 370POBBS (IT0 WX 3asBICHHIO)
IpelocTaBIIsieTcs BO3MOKHOCTh 00yueHus no OOII OakanaBpuara, yuuThIBaroIie 0COOEHHOCTH
UX TICUXO(M3UYECKOTO pPa3BHUTHUS, WHAWBHIYAILHBIX BO3MOXKHOCTEH M, NMPH HEOOXOIMMOCTH,
o0ecrneunBarolieil KOPPEKIUIO HapyLIEeHUI pa3BUTHS U COLIMATIBHYIO aJalTallHIo.

3.7. PaGoyasi nporpaMmMa BOCIIUTAHUA

PabGouas mporpamma BocmuTaHus, pa3paboTaHHAs W YTBEpXKIACHHas 00pa3oBaTEeIbHOU
opraHu3anueii, omnpeaenseT KOMIUIEKC OCHOBHBIX XapaKTEpUCTHUK OCYILECTBISEMOW B
00pa3oBaTe/IbHON OpraHu3alMd BOCHHUTATEIbLHOW pPAa0OTHI IO COOTBETCTBYIOLIEH OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMe:

— LeJb, 33/1a4l, OCHOBHbIE HAIPaBJIEHUS U TEMbI BOCIIUTATEIbHOMN pabOThI;

— BO3MOXHbI€ (OPMBI, CpeACTBAa U METOJbl BOCIUTAHUS, BKJIKOYAs MHCIIOJIb30BaHHE
BOCITUTATENLHOTO MOTEHIIMAa AUCIUIUINH (MOayel);

— MOJAXOJbl K MHAWBHIyaIU3alUU COJCP)KAHUS BOCIUTAHUS C YYETOM OCOOEHHOCTEH
00yJaronmxcs;

— moka3atenu 3PQPEKTUBHOCTH BOCHUTATENIbHOW pabOThl, B TOM YHWCJE IUIAHUPYEMBbIE
JUYHOCTHBIE PE3ybTaThl BOCIUTAHUS, U NHbIE KOMIIOHEHTHI.

3.8. KajiennapHblii JIaH BOCIIUTATEIbHOI padoThI



Kanenmapuplii minaH BOCHMTATEIbHOW pabOThl, pa3paOOTaHHBIA U YTBEP)KJEHHBIN
o0pa3oBaTesIbHON OpraHu3anue, coAepPKUT KOHKPETHBIA MepeyeHb COOBITUH U MEpONpUSTUI
BOCITUTATENbHOM HaIIPaBIEHHOCTH, KOTOpPbIE OPraHU3yIOTCSI M IMPOBOJATCS 00pa30BaTEIbHOM
opraHuzanueil U (WiM) B KOTOpPbIX OOpa3oBaTeibHAas OpraHu3alMs MPUHUMAeT y4yacThe, B
COOTBETCTBUU C OCHOBHBIMH HaNpaBJICHUSIMH U TEMaMH BOCIUTATEIbHON paboThl, BEIOpAaHHBIMU

dbopmamMu, cpeICTBAMU U METOAAMH BOCIIUTAHUSI B y4U€OHOM roj1y WU Ieproie o0yueHUsl.

4 PE3YJIBTATBI OCBOEHMUS TPOI'PAMMbI BAKAJIABPUATA

CoBOKYIHBIN 0XUAAEMbIIl pe3yabTaT 00pa3oBaHus 1o 3aBepiieHun ocBoeHuss OOII

OakanaBpuaTa OIpeAeNseTcss NpUOOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSMH, T.€.

€ro

CIIOCOOHOCTSIMM TPUMEHATHh 3HAHUS, YMEHUS, HABBIKM M JIMUYHBIE KA4eCTBA B COOTBETCTBUH C
3a/ladyaMM PoEeCCUOHATBHON AESITEIbHOCTH.

B pesynbrare ocBoenuss OOIl OGakanaBpuaTta Yy BBIIYCKHUKA JIOJIKHBI
obmenpodeccCuoHaANbHBIE U

chopMUPOBaHBI
KOMIICTCHIIUHN.

YHUBEpCAJbHBIE,

OBITH
npodeccuoHaibHbIE

Brimyckuuk, ocouBimit OOI, nomxen o01aaath CleayrOINIMMH KOMITETCHIIHSIMHU.

4.1 YﬂuBepcaﬂmee KOMIICTCHIIMA BBIITYCKHUKOB U HHAUKATOPHBI UX TOCTHKCHUSA

HaumenoBanune
Konx 1 HaumeHnoBanue Koa n HammMeHOBaHHE MHANKATOPA
KaTteropuu (Tpymibl)
YK noctrmxkenus YK
YK
VK-1 Criocoben

CucreMHoe u
KPUTHYECKOE
MBIIIJICHUC

OCYILIECTBIISITh  TIOUCK,
KPUTHYECKUI aHAIN3 U
CHUHTE3 HH(pOpMAaIHH,
MPUMEHSTh CUCTEMHBII
MOAXOJ JUIsl pPEeLIeHUs
IIOCTaBJICHHBIX 3a/1a4.

VYK-1.1 OcymectBisier nouck HHpopmanuu;
YK-1.2 Crniocoben OCYILIECTBIISAT
KPUTHYECKHUM aHaJIu3 U CUHTE3 UH(OpMaLny;
VYK-1.3 Hcnons3yeT CUCTEMHBIN MOIXO IS
pelIeHUs TOCTaBJIEHHBIX 3a/au.

Pazpabotka n
peanu3anys MpoeKToB

YK-2 Cnocoben
ONPEENATh KPYr 3a7au
B paMKax
ITIOCTABJICHHOM LIEJIH U
BBIOMpATh
ONTHUMAJIbHbIE
CHOCOOBI UX peleHus,
UCXOs U3
JNENCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB
Y OTPaHUYEHUM.

VK-2.1 Onpenenser Kpyr 3ajad B paMmKax
IMOCTaBIICHHOM 1I€/IH;

VK-2.2 BeibupaTeT onTUMalibHbI€ CIIOCOOBI
peuieHus MOCTaBIEHHBIX 3a/1a4, UCXOIS U3
JNEUCTBYIOUIUX MTPABOBBIX HOPM, UMEIOIIHUXCSI
PECYpPCOB U OIrpaHUYECHHUI.

Komangnas pabora u
JUJIEPCTBO

VK-3 Crocoben
OCYIIIECTBIISATh
COILIMAJILHOE
B3anMMOJICHICTBUE U
peann30BhIBATH CBOIO
pOJIb B KOMaH/IE.

VK-3.1 3HaeT ¥ MOHUMAEeT OCOOCHHOCTHU
MOBEJICHUS PAOOTHUKOB TIPEANIPUATHN
XUMUYECKON MTPOMBIIIIICHHOCTH;

VK-3.2 3HaeT 0OCHOBHBIE TUIIBI COLIMAILHBIX
B3anMMOJICHCTBUH 1 COITMAITBLHO-
MICUXOJIOTHYeCKHe Kpurepuu 3¢pHeKTUBHOCTH
YIpaBJICHUS KOJIJICKTUBOM;

VK -3.3 YMeeT B3aUMOJICHCTBOBATE C
JIPYTUMU WICHAMH KOMaH/Ibl, B TOM YHUCJIE
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y4acTBOBaTh B 00OMeHe uH(popMaLueH,
3HAaHUSIMU H OTIBITOM;

VYK-3.4 VYwmeer ucnosib30BaTh COBpEMEHHBIE
COLMABHO-TICUXOJIOTHIECKUE TEXHOJIOTHU
VIIpaBJICHUS KOJIJICKTHBOM;

VYK-3.5 Bnaneer cnoco6amu MOTHBALIU
YJICHOB KOJUICKTHBA K TMYHOCTHOMY U
podeccuoHaIbHOMY Pa3BUTHIO.

YK-4 Cnocoben
OCYILIECTBIIATh
JIETOBYIO
KOMMYHUKAITUIO B
YCTHOW Y MUCbMEHHOU

VYK-4.1 Bnaneer HaBbIKaMu MyOJIUYHOTO
BBICTYIUICHHUSI, CAMOIIPE3EHTALIUY Ha
roCyJlapCTBEHHOM si3bIKe Poccuiickoi
®denepai 1 MHOCTPAHHOM(BIX) SI3bIKE(AX);

KommyHnukanus opMax Ha
v g)ocp TADCTBEHHOM YK-4.2 [IpoBoaUT JUCKYyCCUU B
5[351311(6 goccnﬁcxoﬁ pohecCHOHANTBHOM IEATEIbHOCTH;
VK 4.3 Brnageet HaBbIKaMH BEACHUS IEI0BOI
denepauuu U
MIEPETTHCKH.
MHOCTPaHHOM(BIX)
sI3bIKe(ax).
VK-5 Crioco6ert VYK-5.1 Bnageer uadopmanmeii o
BOCIPIHIMATE pazHooOpa3uu o0IecTBa B COUATBHO-
P HUCTOPUYECKOM, ITHUYECKOM U PHIIOCO(PCKOM
MEXKYJIBTYPHOE COHTEKCTAX:
a3HOOOpa3zue ’
MEKKVIETYDHOE g Guiectsa B YK-5.2 O0beKTUBHO OIICHUBAET
BSaHMZ),I[eI)'I}(]B"Pi“BHe CONHATBHO pa3zHooOpa3ue KyJabTyp U BBISBIISCT UX
HCTODIIECKOM WHIMBHUIyaJIbHBIE 0COOCHHOCTH;
BTHLIECKOM u ’ VYK-5.3 BocnipuHUMAaeT MEXKYJIbTYPHOE
Duocohekom pazHooOpa3ue o01recTBa B COUAIBHO-
HMCTOPUYECKOM, 3TUUECKOM U (prstocoPpcrom
KOHTEKCTaX.

KOHTCKCTax.

Camoopranu3zanus u
camopa3BHUTHE (B TOM
qrcie
3I0POBBECOEPEIKECHHE)

VK-6 Criocoben
YIPaBJISATH CBOUM
BPEMEHEM,
BBICTPAUBATh U
peann30BHIBAThH
TPAEKTOPHIO
caMOpa3BUTHS HA
OCHOBE TIPUHIIUIIOB
o0Opa3zoBaHus B
TEeUeHNE BCEH KU3HM.

VK-6.1YcranaBnuBaer JU4HbIE U
podeccroHaIbHBIE 1IENU C YUeTOM
IIPUOPUTETOB JICHCTBHIA;

VK-6.2 [Inanupyet J1u4yHbIE U
podeccroHaIbHBIE LIENU C YUETOM
COOCTBEHHBIX U KOMaH/IHbIX PECYPCOB;
VK-6.3 Bnaneer meToukamMu
CaMOMOTHUBALIUU K IOCTOSTHHOMY
COBEPUICHCTBOBAHUIO paHee MPUOOPETEHHBIX
3HaHWUI U yMEHUH B 00aacTu
po¢eCcCHOHANTBHOM JIeATETLHOCTH.

Camoopranu3zanus u
camopa3BHUTHE (B TOM
qrcie
3I0POBHECOEPEIKECHHE)

YK-7 Cniocoben

IO IJIEP)KUBATH
JOJKHBIN YPOBEHb
buzmdyeckon
MOJATOTOBJICHHOCTH
Tt o0ecrieueHus
MOJIHOLEHHOMN
COLMAIBHOM 1
npoecCuoHAIBHOM
NESITENHHOCTH.

VYK-7.1 3naer posnb u 3HaUeHUE PU3NIECKOU
KYJIBTYPBI B )KH3HU Y€JIOBEKa U 00IIECTBa;
BHJIbI (PU3UYCCKUX YITPAXKHCHUI; HAYIHO-
MIPAKTUIECKHE OCHOBBI (PU3HUECKOM
KYJIBTYPHI ¥ 3I0POBOTO 00pa3a KU3HU,
YK-7.2 Ymeet noanepxuBaTh JOJDKHBIA
YpOBEHb (PH3MUECKOM TIOITOTOBICHHOCTH IS
o0ecrieueHns IIOJTHOLIEHHOM COLMAILHON U
poheCcCHOHANTBHOM IEATETLHOCTH;

YK-7.3 YmeeT ncnosib30BaTh OCHOBBI
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(bu3nyecKoi KyabTyphl sl 0CO3HAHHOTO
BBIOOPA 3/I0POBHECOEPETAIONINX TEXHOIOT U
C Y4€TOM BHCUIHHUX U BHYTPCHHHUX YCHOBI/Ifl
peanu3anuu mpoheccuoHaTbHOU
NESITSIILHOCTH;

VYK-7.4 Bnaneer cpeacTBaMu U METOJAAMHU
YKpeIIeHus 310pOBbs, (PU3HUUECKOTO
CaMOCOBCPHICHCTBOBAHUSA; JOJPKHBIM
ypOBHEM (PU3UUECKOM MOTOTOBICHHOCTH
Tt 0OecTieueHus MOJTHOLIEHHOUW COMaTbHOM
1 IpO(HEeCCUOHATTLHOM IS TCIIEHOCTH.

VK-8 Criocoben
cO3/1aBaTh U
MOJICPXKUBATh B
MMOBCEIHEBHOM KU3HU
U B

VYK-8.1 3Haer ocHOBHBIE TeXHOC(hEPHBIE
OTIACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKH;
VYK-8.2 3Haer xapakTep BO3/€HCTBUS

npoecCuoHATBHOM BPEIHBIX U OTIACHBIX (DAKTOPOB HA YEJIOBEKA U
EeATEILHOCTH MIPUPOJTHYIO CPEy, METOJIbI 3aIIUTHI OT HUX
0e30macHbIC YCIOBUS MIPUMEHUTEIBHO K cepe cBoei
JKU3HENEATENHHOCTH pohecCHOHANTBHOM IEATEILHOCTH;
beszonacHocThb
JUTSI COXpaHEHUS VYK-8.3 Ymeet oOecrieunBath Oe30macHbIe
JKU3HENEATENHLHOCTH N
MIPUPOTHOMN CPEIIBI, W/uiu KOM(pOPTHBIE YCIOBUS TPpyAa HA
obecrieueHus paboueM MecTe, B TOM YHCJIE€ C TOMOIIBIO
YCTOWYUBOTO Pa3BUTHSI | CPEACTB 3aIUTHI, OCYIIECTBIISITh ICHCTBUS 10
oOuiecTBa, B TOM MIPEAOTBPALLECHUIO YPE3BbIYAHBIX CUTYalUl;
YUCJIE TIPU YTPO3€E U YK-8.4 Bnazgeer cnioco6amu ¥ TEXHOJIOTUSMH
BO3HUKHOBEHUU 3aIUTHI B YPE3BBIYANHBIX CUTYAIUSIX U B
Ype3BhIYAHHBIX YCJIOBUSIX BOCHHOTO BPEMEHH.
CUTyalluil 1 BOCHHBIX
KOH(JIUKTOB.
VK-9.135aeT ¥ noHUMaeT 0COOEHHOCTH
[IOBEICHUS YIECHOB KOJUIEKTHBA C
OIrPAHUYECHUSAMU I10 3T0POBBIO
VK-9 Cnocoben P P Y
VK-9.2 YMmeeT B3auMo1€CTBOBATH C
HCII0JIB30BAaTh 0a30BbBIE
YJIeHaMHU KOJUICKTHBA C OTPAHHYCHUSIMHU 110
Nuxiro3uBHas neheKTOTOTHIECKIE STIOPOBBIO:
KOMIIETEHTHOCTD 3HAHUSA B COLIUAJIBHON P i
. | YK-9.3 Bnageer npuemamu aHaimsa
1 po(heccCuOoHaIbHOM . .
chepax COOCTBEHHBIX JIEHCTBUI MPHU OOIIEHUN C
pax. YJICHaMU KOJUICKTHBA C OTPAHHYCHUSIMHU 110
3JI0POBBIO.
VK-10.1 3HaeT 0CHOBBEI SKOHOMUYECKOH
KVJIBTYPBI, B TOM 4uciie (GMHAHCOBOU
VYK-10 Crocoben YABTYPEL, b
E—— I'PaMOTHOCTH;
DKOHOMHYECKAS P VK-10.2 YMeeT ucob30BaTh 3HaHUA OCHOB
000CHOBaHHEIE
KYJIBTYpa, B TOM YKOHOMHMKH TPH PUHATAN 000CHOBAHHBIX
SKOHOMHUYECKUE

yuciie (uHaHCOBas

PECIICHMA B pa3JIMYHBIX

penieHui B pa3IuIHbIX 00IaCTIX

IrPaMOTHOCTb NesITeIbHOCTH
obnactsx
VYK-10.3 Biageetr HaBbIKaMu BBIOODA;
AKU3ZHEJCSTEbHOCTH. .
SKOHOMHMYECKH 0OOCHOBAHHBIX PEILICHUN B
Pa3IMYHbIX 00JIACTIX KUZHEACSATEIILHOCTH.
I'paxkraHckas YK-11 Cnocoben YK-11.1 3HaeT npaBoBbl€ HOPMBI,
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103U

¢dbopmupoBaTh
HETEePIIMOe
OTHOIICHHUE K

KOpPYILHOHHOMY
MIOBEACHHUIO.

(dbopMupyrolMe HETEPIUMOE OTHOLIEHUE K
KOpPPYILHOHHOMY ITOBEACHUIO;

VYK-11.2 YMeer peann3oBbIBaTh HETEPIIUMOE
OTHOILIEHHE K KOPPYINIIMOHHOMY IOBEACHUIO
B Pa3jIM4YHBIX cepax AesTelbHOCTH;
VYK-11.3 Brnageer merogamu (popMHpoBaHUS
HETEPIUMOI0 OTHOILIEHUS K

KOPPYNIHOHHOMY OBEACHHUIO.

4.2 Oo6menpodeccuoHalbHble KOMIETEHIMH BBIMYCKHUKOB M HMHIUKATOPbI HMX

AOCTHKEHUS
HaumenoBanue
Ko 1 HaumeHnoBanue Koa n HamMeHOBaHHE UHANKATOPA
KaTteropuu (Tpymibl)
OIIK noctmkerns: OINK
OIIK
OIIK-1 Cnoco6en | OINIK-1.1 O6mamaer  CHCTEMaTUYECKUMHU
pemiaTh 3a/auy, | 3HAHUSIMA B~ O0OJJaCTH  MAaTeMaTHYECKOTO
OTHOCSIIIHECS K | aHaIM3a, MOJICTTUPOBAHMS, €CTECTBEHHBIX HAyK
npoecCuoHAITBHOM 1 OOIEUH)KEHEPHBIX TUCIUTIINH;
pUMeHeHIE TeSATEIILHOCTH, OIIK-1.2. YMeer pearb 3a7a4H,
P TIPUMEHSIS METOJIbI | OTHOCSIITUECS K npo¢eCcCuoHaTBLHOM
(byH1aMEeHTaJIbHbIX
SHAHM MO/ICTUPOBAHUS, NEeSITETHHOCTH, TIPUMEHSIS METOIbI
MaTeMaTHIEeCKOTO MOJISTUPOBAHUS, MAaTEeMaTHYECKOTO aHaJIn3a,
aHanm3a, €CTECTBEHHOHAYYHbIE M  OOIIEHH)KCHEPHBIE
€CTECTBEHHOHAYYHbIC U | 3HAHMUSI,;
OOLIEMH)KEHEPHbBIE
3HAHUSI.
OIIK-2 Cnocoben
acTBOBATh B
Y1 OIIK-2.1 3HaeT OCHOBbI IPOEKTUPOBAHUS
MIPOEKTUPOBAHUH
TEXHUYECKUX OOBEKTOB, CUCTEM U
TEXHUYECKUX
TEXHOJIOTHYECKUX MPOIIECCOB;
00BEKTOB, CUCTEM U
Texauueckoe OIIK-2.2 Bnaneer MmeToaMu IpOEKTUPOBAHUS
TEXHOJIOTHYECKUX
MIPOEKTUPOBAHHUE TEXHUYECKUX OOBEKTOB, CUCTEM U
MIPOIIECCOB C YUETOM
TEXHOJIOTHYECKUX MPOIIECCOB C YIETOM
SKOHOMUYECKHX,
SKOHOMUYECKHX, IKOJIOTHIECKUX, COIIMATBHBIX
9KOJIOTUYECKHX, .
U IPYTUX OTPAHUYCHUM.
COIMATBHBIX U APYTUX
OTpaHUYECHU.
OIIK-3 Cnocoben
OIIK-3.1 ObnamaeT cucTeMaTU4eCKUMHU
y4acTBOBATH B
3HaHUSIMH B 00JIACTH MPOEKTHOTO
yIpaBJIeHUU
. MEHEIDKMEHTA U OCHOB YITpaBJICHUS
Korautusnoe npoecCuoHAIBHOU
aBJICHUE NESITETbHOCTBIO HPOUSBOACTEOM,
yip ’ OIIK-3.2 YMmeer npuUMeHSTh Ha IPAKTHKE
WCIIOJIb3YS 3HAHUS B
3HaHUS B 00JIACTU MTPOCKTHOTO MEHEKMEHTA
00JacTy MPOEKTHOTO
Y YIPaBIICHUSI TIPOU3BOJICTBOM.
MEHEKMEHTA.
OIIK-4 Cnocoben OIIK-4.1 3HaeT OCHOBBI METPOJIOTUH U
MPOBOJIUTH U3MEPEHUS | MaTEeMAaTHUYECKOW CTATUCTHKHY;
Ucnonb3zoBanue
HHCTPYMCHTOB 1 u HaOmoaeHus B chepe | OIIK-4.2 CucrtemaTu3upyeT U aHaIU3UpyeT
060 erBaHHﬂ npodecCuoHAIBHOM pe3ynbTaThl PU3UUECKUX U XUMUYECKUX
py. JIeSITCIAbHOCTH, AKCIIEPUMEHTOB, HAOIIOICHU N, U3MEPECHH, a

o0OpabaThIBaTh 1

TaK)Ke pe3yIbTaThl pACYETOB CBOMCTB BEILIECTB
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MPEJICTABIIATh
AKCIIEPUMEHTAIbHBIE
JTAHHBIE.

Y MaTepHaloB;
OIIK-4.3 CocraBisieT 0TYETHI 110 YueOHO-
HCCIIEIOBATENIbCKON JeSITEIbHOCTH, BKIIIOYAs
aHaJIN3 KCIIEPUMEHTAIBHBIX PE3YIbTAaTOB,
COIIOCTaBJICHUS UX C M3BECTHBIMH aHAJIOTaMH;
OIIK-4.4 ®opmupyeT JeMOHCTPAIIMOHHBIN
MaTepual U MpeACTaBIseT Pe3ylbTaThl CBOEH
UCCIIEIOBATENIbCKOM JESITENIbHOCTH Ha
HAYYHBIX KOHPEPEHIIHUSX, BO BpeMs
MIPOMEKYTOYHBIX M HTOTOBBIX aTTECTAIIHIA.

OIIK-5 Criocoben
peuaTrs Hay4HO-

UCCIIEI0BATEIIbCKUE

OIIK-5.1 Bnaneer coBpeMeHHBIMU
3a/1auu Mpu

WH(GOPMAIIMOHHBIMH TEXHOJIOTUSMH U
OCYILIECTBIICHUU

. MPUKJIAIHBIMU alapaTHO-IPOrpaMMHBIMU;
npoecCuoHAITBHOU
JeSITEILHOCTH C CpeICTBAMH
Hayunslie OMMCHCHMEM OIIK-5.2 YMmeer npuMeHSTh COBPEMEHHbIE
UCCIIEI0OBaHUs P nH(}OpPMAaLlMOHHBIE TEXHOJIOTUH U IPUKIIATHbIE

COBPEMEHHBIX

anmnapaTHO-NPOrpaMMHbIE CPECTBA IS
MH(OPMALIMOHHBIX

o pelIeHNs Hay4YHO-HUCCIIeI0BaTENbCKUE 3a1a4 B

TEXHOJIOTUH U .

o6sacTu MpoPeCCUOHAIBHON AESTETHHOCTH.
MIPUKIIATHBIX
anmnapaTHo-
MIPOTPaMMHBIX
CPEACTB.
OIIK-6 Cniocoben OIIK-6.1 ITpuaumaeT 000CHOBaHHBIE C TOYKU
IIPUHUMATH 3peHusi PKOHOMUYeCcKor 3(p(HEKTUBHOCTU U
000CHOBaHHbIE 0€30MaCHOCTH TEXHUUYECKUE PELEHUs IIPU

[IpunsATHE pemieHni

TEXHUYCCKUEC PCIICHUA
B MpoecCroHaIbHOM

NesITeNIbHOCTH,
BBIOMpATh

s exTuBHBIC U
Oe3omacHble

TEXHUYCCKHUE CPCACTBA

1 TCXHOJIOTHUH.

TUTAHUPOBAHUH SKCIIEPUMEHTOB U pa3padoTKe
TEXHOJIOTHH;

OIIK-6.2 Onpenensier nepeueHb
000pyZI0BaHNUs HA TPOU3BOJICTBE U B
nmaboparopuu, ooecrieurBaoniee 0e30macHoe u
3¢ (HeKTUBHOE MPOU3BOCTBO WIH MTPOBEIACHUE
AKCTIEPUMEHTOB.

[IpumeHeHne
MIPUKIIQHBIX 3HAHUI

OIIK-7 Cnocoben
aHaAJIM3UPOBATh,
COCTaBIISATh U
MIPUMEHSTh
TEXHUYECKYIO
JOKYMEHTAIHIO,
CBSI3aHHYIO C
npoecCuoHATBHOU
NEeSITENIbHOCTBIO, B
COOTBETCTBUHU C
JNENCTBYIOLMMH
HOPMaTHBHBIMH
JOKyMEHTaMU B
COOTBETCTBYIOIIECH
OTPACIIH.

OIIK-7.1 3naer HOpMBI U IIpaBUIIA
COCTaBJICHUS] TEXHUYECKOW JOKYMEHTAIINU B
obsactu cBoe MpodecCHOHATTbEHON
IeSTeTbHOCTH,

OIIK-7.2 YMmeet coCTaBIsITh U aHAIU3UPOBATh
TEXHUYECKYIO JIOKYMEHTAIIHIO, CBS3aHHYIO C
po(hecCHOHATEHON AEATEIbHOCTHIO;
OIIK-7.3 YMeeT ucnosb30BaTh TEXHUUYECKYIO
JTOKYMEHTAITNIO, CBSI3aHHYIO C
npo¢eCcCHOHANTBHOM JIEATETLHOCTHIO, B
COOTBETCTBUU C ACUCTBYIOIIUMHU
HOPMATHBHBIMH JJOKYMEHTaMH B
COOTBETCTBYIOLIEH OTPACIIH.

WNudopmanrionHo-

OIIK-8 Crocoben

OIIK-8.1. 3HaeT u cobJ0JaeT HOPMBbI
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KOMMYHHKAIITMOHHBIC
TECXHOJIOTUHN HJIA
npodecCuoHAIBHOM
JESITSIILHOCTH

MMOHUMATh PUHITUTIBI
paboThl COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTUH U
WCIIOJIb30BaTh UX IS
pelieHus 3a1a4y
npoecCuoHATBHOU
NS TETHHOCTH

MH(POPMAITMOHHOM 6€30TaCHOCTH B
npodhecCHoHANTBHOM JIEATEILHOCTH;

OIIK-8.2. YMeer peliaTh HHXEHEPHO-
TEXHUYECKUE 3a1a4H U 33]]a91
BBIUMCIIATEIIEHOW MAaTEeMaTHKH C TPUMEHEHHEM
COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB H
SI3BIKOB TIPOTPAMMHUPOBAHHS,
OIIK-8.3.Bnaneer coBpeMEeHHbIMU
WHGOPMAIIMOHHBIMH TEXHOJIOTHUSIMH TIPH
cbope, aHanuze, 00pabOTKe U MPEICTaBICHUN
nH(popMalnH.
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4.3 HpO(l)eCCI/IOHaJ'IbeIe KOMIIETEHIUH BBIITYCKHUKOB U HHAUKATOPbI UX JOCTUKCHUA

3agauya O0bexT Mi1u 0dJ1acTh Kon n HammMeHoBaHHe Kon n HammMeHoBaHHe OcHoBanue (mpoeccuoHAIBHBIN
npogeccuoHaIbLHON 3HAHUSA npogeccuoHaIbLHOM HHAUKATOPA CTAHAAPT, AaHAJIM3 ONbITA)
AeATeJIbHOCTH KOMIIeTeHIIHH AOCTUKEHH S O000ménHbIe TPyA0BbIe QYHKIIUH
npogeccuoHaIbLHOM
KOMIIeTeHIIUH
Tun 3axa4 npogeccnoHANbHON 1eSITeIbHOCTH: HAYYHO-UCC/IeA0BATEIbCKUH
Gob u  amamus | - CCHOBHBIE tunsl | [IK-1 Cnocoben IIK-1.1. 3naer ocHoBHble | [IpodeccuonanbHbIN cTaHIAPT
AHHBIX p o | HAHOMATEPHaos U | UCIIOJIb30BATh HA THUIIbI METAJUINYECKUX, 26.006 «Crienuanuct 1o pazpadboTke
HaHOCHCTEM IIpaKTHKE 3HaHUs 00 HEMETAJTINYECKUX U HaHOCTPYKTYPHPOBAaHHBIX
CYLIECTBYIOIIUX THIAX .
" vapkax | HEOPTaHIecKon OCHOBHBIX THUIIaX KOMITO3UIIMOHHBIX KOMITO3UIIMOHHBIX MaTEPHUAJIOBY,
HAHOMATEPHAIOR p ; (MeTamuIMYecKux U | METAIJINYECKHUX, MaTEepUaJIOB Pa3IMYHOTO | YTBEP)KJIECHHBIN NMPUKAa30M
HaHOCI/ICTEM - HEMETAJIINYECKHX ) U | HEMETAITIMYECKUX U HA3HAYEHUs, O BIUSIHUU MuHucTepcTBa TpyAa U COLMAIBLHOM
’ . OpraHUYeCKOn KOMITO3UI[UOHHBIX ¢azoBoro u 3amuTsl Poccuiickoit @enepannu ot
CTPYKTYpE U CBOMCTBax
HDAMEMHTENLHO « (TOJTMMEPHBIX, MaTepUaIoB Pa3IMUYHOTO | CTPYKTYpHOTO cocTostHUS | 08.09.2015 Ne 604H.
IG)HIGHI/IIO YIIEpOAHBIX)  MPUPOJIBL, | HA3HAUEHUS, O BIMSHUM | Ha cBOWcTBa MaTepuanoB | A: JlaboparopHo-aHaIUTHYECKOE
p TBEpAbIE, XKUIKKE, | Ga30BOTO U COIPOBOXKJECHHUE pa3pabOTKU
TOCTABIIGITHDIX 3a/at ¢ resieoopa3Hble CTPYKTYPHOTO COCTOSIHUSI HaHOCTPYKTYPHPOBAaHHBIX
UCTOJBb30BaHuEM  0a3 ’ PYKTYP PYKTYPHP
TAHHBIX 4 | @9PO3OJIBHBIE,  BKJIIOYMas | HA CBOMCTBA MaTepHaloB IK-1.2. Ymeer KOMIIO3UI[MOHHBIX MaTEPUAIIOB
TEDATVDHEIX HAaHOIUICHKU 51 HCIIOJIb30BATh HA (ypoBeHb KBaUPUKALIHN — 6)
I/ICTOII)IHI/I}I’(Iz)B‘ HAaHOCTPYKTYPUPOBaHHbIE IIpaKTHKE 3HaHUs 00 B: Hayuno-TexHuueckas pazpaboTka
’ MTOKPBITHUS; OCHOBHBIX THUIIaX 1 METOJIMYECKOE COMPOBOKICHHE B
—  yuactue B pabore o
- METOJbI UCCIIEAOBAHNN, MaTepHaJIOB H O BIMSHUK | 00JACTH CO3/1aHUS
IPYIIBI  CIIEHUATINCTOB .
WCHBITAHUH, TUAarHOCTUKU ¢azoBoro u HAaHOCTPYKTYPHPOBAaHHBIX
pu BBINIOJIHEHUH
1 KOHTPOJISI KauecTBa CTPYKTYPHOTO COCTOSIHMSI | KOMIIO3UIIMOHHBIX MaTEpUaIOB
AKCIEPUMEHTOB :
P ’ HAaHOMAaTEPHUaJoB, Ha CBOMCTBa MaTepuasioB | (YpOBEHb KBanu(puKanuu — 6)
MIPOBEJICHUIO PacyeToB .
noJry(haOpuKaToB, [TpodeccronanbHbIN cTaHAAPT
u o0paboTke ux .
3aroTOBOK JETAJICH U 40.104 «Crienuanuct 1o U3MEpEHUIo
pe3yabTaToB 1o

U37eJIMi Ha X OCHOBE,

IapaMeTpoB U MOAN(PUKATUN




CO3/IaHUIO,
UCCIIEJOBAHUIO "
BBIOOPY
HaHOMAaTEePHAaJIOB "
HAaHOCHCTEM,  OLIEHKE
AKCTTYyaTaI[HOHHBIX
XapaKTePUCTUK c
MOMOIIBIO

KOMIIJIEKCHOTO aHalln3a
CTPYKTYphl U (PU3HKO-
MEXaHUYECKUX,
KOPPO3HOHHBIX "
IPYTUX CBOWCTB,
YCTOMYMBOCTH K
BHEIIHUM
BO3ACHUCTBHSIM,

cbop HaydHO-

TEXHUYECKON

uHpOpMAaIUY IO

TEMaTHKe

AKCIEPUMEHTOB ISl

COCTaBJIEHUS 0030pOB,

OTYETOB U HAyYHBIX

myOJIMKaIuii, yuactue B

COCTaBJIEHUM OTYETOB IO

BBINIOJIHEHHOMY

3aJIaHUIO.

TBEPIBIX, KUIKHX,
resieo0Opa3HbIX U
a’pP030JIbHBIX
HAaHOCUCTEM, METObI
AUArHOoCTUKU U aHaJIn3a
HaHOAWCIICPCHBIX YaCTHUII,
HAHOIUICHOK H
HAHOCHCTEM.

IIK-1.3. Bnaneer
METOJaMHU IIOUCKaA U
aHayn3a uHpopmanuu oo
OCHOBHBIX THIIaX
MaTCprajlIoB U O BIIMAHUU
¢dazoBoro u
CTPYKTYPHOTO COCTOSTHHSI
Ha CBOMCTBA MaTepUasoB

CBOMCTB HAHOMAaTEPHUAJIOB U
HAaHOCTPYKTYpP», YTBEPKICHHBIN
npukKazoM MuHHCTEpCTBa Tpyaa U
COLMAIBLHOM 3aIuThl Poccuiickon
®enepaunu oT «7» ceHts10ps 2015 T.
Ne 593m.

C: CoBepI1eHCTBOBaHUE TIPOLIECCOB
U3MEPEHUH NapaMeTpOB U
MOIU(UKAIIIH CBOMCTB
HAaHOMAaTepHAJIOB U HAHOCTPYKTYP
(ypoBeHb KBaUPUKALIHN — 6)
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— cObop w aHamm3
TaHHBIX 0
CYIIECTBYIOIIUX THUIaX
" MapKax
HaHOMAaTEepPHAaJIOB "
HaHOCHUCTEM, ux
CTPYKTYpPE U CBOMCTBax
MIPUMEHUTEITHEHO K
pereHuIo
MOCTaBJICHHBIX 33/a4 C
UCIOJIb30BaHuEM  0a3
TaHHBIX u
JUTEPATYPHBIX
HCTOYHUKOB;

—  yuactue B pabore
TPYIIBl  CIEHUAINCTOB
npu BBITIOJTHEHUH
HKCTIEPUMEHTOB,
MIPOBEICHUIO PAcUYeTOB
u o0paboTke ux
pe3yabTaToB 1o
CO3JIaHHIO,
HCCIIEIOBAaHUIO "
BBIOOPY
HaHOMAaTEepPHAaJIOB "
HAaHOCUCTEM,  OIICHKE
AKCTUTYaTaI[HOHHBIX

- OCHOBHBIE THUTIBI
HaHOMAaTEepUaJIOB "
HaHOCHCTEM
HEOPraHUYeCKOMn
(MeTamTnYecKux u
HEMETAJIINYECKUX ) 51
OPraHu4eCcKOu
(MOIMMEPHBIX,
YIIEPOAHBIX)  HPUPOJBL,
TBEpAbIE, KUJKUE,
resieoOpasHebIe,
a’po30JIbHBIE,  BKJIIOYas
HAHOIUJIEHKU u
HaHOCTPYKTYPUPOBaHHbIE
MOKPBITHUS;

- METOJIbI MCCIIEAOBAHUIA,
HCIBITAHUH, THarHOCTUKU
Y KOHTPOJIA KaueCcTBa
HaHOMAaTepHaJIOB,
norygadbpuKaTos,
3aroTOBOK JieTayieil U
HU3JICIUN Ha UX OCHOBE,
TBEPJIBIX, KUIKUX,
resieo0Opa3HbIX U
a’PO30JIbHBIX
HaHOCHUCTEM, METO/IbI
JIMAarHOCTUKH Y aHaJln3a
HaHOIUCTIEPCHBIX YACTHII,

IIK-2 Cnocoben
MPUMEHSTH HABBIKU
HCIIOJIL30BaHUS
MIPUHIIAIIOB U METOUK
KOMILICKCHEIX
HCCIICIOBAHMMH,
HUCIBITAaHUN U
JIMarHOCTUKU
MAaTepHUaNOB, U3ICIUNA U
MPOIIECCOB MX
MIPOU3BO/ICTBA,
00paboTKH U
MOAU(UKAIIY, BKITFOYAsT
CTaHJApTHBIE U
cepTU(UKAIMOHHBIC
HACIBITAHUS

ITK-2.1 3HaeT OCHOBHEIC
MPUHIIUATIBI 1 METOIUKHU
KOMIIICKCHEIX
HCCIICIOBAHMI,
HUCIBITAaHUN U
JIMarHOCTUKU
MAaTepUaNoOB, U3IEIUNA U
MIPOIIECCOB MX
MIPOU3BO/ICTBA,
00paboTKH U
MOAU(UKAIINY, BKITFOYAsT
CTaHJApTHBIE U
cepTu(hUKAIMOHHBIC
HCIIBITAHUS

IK-2.2 Ymeer
MIPUMEHSTH HaBBIKA
KOMILICKCHEIX
HCCIICIOBAHMI,
HUCIIBITAHUN U
JIMarHOCTUKU
MAaTepHUaNOB, U3IECIUNA U
MIPOIIECCOB MX
MIPOU3BO/ICTBA,
00paboTKH U
MOAU(UKAINY, BKITFOYAsT
CTaHJApTHBIE U
cepTU(hUKAIMOHHBIC
HCIIBITAHUS

[TpodeccronanbHbIN cTaHAAPT
26.006 «Crienuanuct 1o pazpadboTke
HAaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOBY,
YTBEPKICHHBIN ITPUKA30M
MuHucTepcTBa TpyAa U COLMAIBLHOM
3amuTsl Poccuiickoit @enepanuu ot
08.09.2015 Ne 604H.

A: JIabopaTopHO-aHATTUTHYECKOE
COIPOBOXKECHHUE pa3pabOTKU
HAaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOB
(ypoBeHb KBaHPUKALIHN — 6)

B: Hayuno-Texnuueckas pa3paboTka
1 METOJIMYECKOE COMPOBOKICHHE B
o0J1acTu Co3AaHus
HaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOB
(ypoBeHb KBaUPUKALIHN — 6)
[TpodeccronanbHbIN cTaHAAPT
40.104 «Crienuanuct 1o U3MEpEHUIo
IapamMeTpoB U MOAU(PUKALIUU
CBOMCTB HAHOMAaTEPHUAJIOB U
HAaHOCTPYKTYpP», YTBEPKICHHBIN
npukazoM MuHMCTEpCTBa Tpyaa U
COLMAIBHOM 3aIuThl Poccuiickon
®enepaunu oT «7» ceHts10ps 2015 r.
Ne 593H.
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XapaKTEPUCTHUK C | HAHOIIJICHOK U IT1K-2.3 Brnageer C: CoBepIIeHCTBOBaHUE TIPOLIECCOB
ITOMOIIBIO HaHOCHCTEM OCHOBHBIMH METO/IaMU U3MEpEeHUl napaMeTpoB U
KOMIIJIEKCHOTO aHajiu3a | - HOpMaTUBHO- KOMITJIEKCHBIX MO (UKAIIIH CBOMCTB
CTPYKTYphl U (PU3HMKO- | TEXHUYECKas HCCIIEIOBaHU, HAaHOMAaTEepHAJIOB U HAHOCTPYKTYP
MEXaHUYECKHUX, JOKYMEHTaUs U CUCTEMBI WCTIBITAHUU U (ypoBeHb kBamupuKauu — 6)
KOPPO3UOHHBIX u | ceprudukanum JMarHOCTHKU
IPYTUX CBOWCTB, | HAHOMAaTEpPHUaJIOB U MAaTepUaNoB, U3ICIUNA U
YCTOMYHUBOCTH K | M3JEJIMI Ha UX OCHOBE, IIPOLECCOB UX
BHEILIHUM IIPOTOKOJIBI X0/1a U IIPOU3BO/ICTBA,
BO3JICHCTBUSM; pe3yIbTaTOB 00paboTKH U
cOop HAy4HO- AKCIEPUMEHTOB, MOAU(UKAITIH, BKITIOYAst
TEXHUUYECKOUN JOKYMEHTAIUs 10 CTaHJIapTHBIE U
uH(pOpMAIIUU IO TEXHHUKE 0€30M1aCHOCTH U cepTH(HKAIMOHHbIE
TEMaTHKe 0e30macHOCTH UCIBITaHUS
AKCIEPUMEHTOB ISl KHU3HEJESTEIbHOCTH.
COCTaBJIEHUS 0030pOB,
OTYETOB U HAyYHBIX
myOJMKaIuii, yuactue B
COCTaBJIEHUM OTYETOB IO
BBINIOJIHEHHOMY
3aJIaHUIO.
6 - OCHOBHBIE tunsl | [IK-4 Cnocoben ITK-4.1. 3naer ocHoBHble | [IpodeccuonanbHbIN cTaHIAPT
~ Co0p M aHams HaHOMAaTepHaJIOB U | IPOrHO3UPOBATh BIUSHUE | 3aKOHOMEPHOCTH U 26.006 «Crienuanuct 1o pazpaboTke
E[;I}IIIESZI;(B}’IOHH/IX Tnna)(z HaHOCHCTEM MHUKpO- U HAHO- IIPUMEPHI BIUSHUSA HAaHOCTPYKTYPHPOBAaHHBIX
HEOpPraHU4EeCcKOn Macmirada Ha MHUKpO- U HAHO- KOMITO3UIIMOHHBIX MaTEPHUAJIOBY,
EaHOMaTepI/IaJIOBMapKa:I (MeTamuIMyecKux U | MEXaHUYECKHE, Macmitaba Ha YTBEPKICHHBIN TPUKA30M §
HEMETAJIIINYECKUX ) u | pusnveckue, MEXaHHUYECKHE, MuHucTepcTBa TpyAa U COLIMATIBHON
ZI?;I;;:;;S\; CBoﬁCTBiz OpraHUYeCKOn XMMUMECKHE I APyTHe ¢busnveckue, XMMHIECKHE | SalHTEI Pocculickoit @enepanyu ot
(TOJTMMEPHBIX, CBOMCTBA BEILIECTB U U pyTrHUe CBOMCTBA 08.09.2015 Ne 604H.
EIG)IPIIII\;EEI;TGHBHO K YIIEPOAHBIX)  IPUPOJIBL, | MAaTEPHATIOB BEIIECTB U MAaTEPHUAJIOB A: JIabopaTopHO-aHATTUTHYECKOE
TBEpAbIE, KUJKUE, COIPOBOXKECHHUE pa3pabOTKU

IIOCTaBJICHHBIX 3aJad C
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HCIOJb30BaHHEM  0a3
JAHHBIX nu
JTUTEPATYPHBIX
HUCTOYHHUKOB,

—  yuactue B pabore
CPYIIIBL  CIELUATUCTOB

npu BBITIOJTHEHUH
HKCTIEPUMEHTOB,
MIPOBEICHUIO PACcUYEeTOB
u 00paboTke ux
pe3yabTaToB 1o
CO3JIaHHIO,
HCCIIEIOBAaHUIO u
BBIOOPY
HaHOMAaTEepPHAaJIOB "
HAaHOCUCTEM,  OIICHKE
AKCTUTYyaTaI[HOHHBIX
XapaKTePUCTUK c
MTOMOIIIBIO

KOMIIJIEKCHOTO aHalln3a
CTPYKTYphl U (PU3HKO-
MEXaHUYECKUX,
KOPPO3UOHHBIX u
IpYyrux CBONCTB,
YCTOMYMBOCTH K
BHEILIHUM
BO3ACHUCTBHSIM,

cbop HaydHO-

TEXHUYECKON

uHpOpMAaIUY IO

TEMaTHKe

SKCHEPUMEHTOB ISl

resieoOpasHebIe,
a’po30JIbHBIC,  BKIIIOYAS
HAaHOIIJICHKU n

HAHOCTPYKTYPHUPOBAHHBIC
MOKPBITHUS;

- MPOIIECCHI  TOJTyUCHHUS,
00paboTku u
MOIU(PUKAITTN
HaHOMATEPHAJIOB,
BKJIFOYAst
HAHOCTPYKTYpPHbBIC
IUIGHKK W TOKPBITHS,
norygadbpuKaTos,
3arOTOBOK  JeTajleili. |
n37eIMi Ha WX OCHOBE, a
TaKKe TEXHOJIOTHYECKHE
MPOIIECCHI  C  y4acCTHEM
HAHOCTPYKTYPHUPOBAHHBIX
cpern;

IIK-4.2 Ymeer
MIPOTHO3UPOBATH BIUSHNE
MUKpPO- ¥ HaHO-
Mmacirada Ha
MeXaHHYECKHe,
¢bu3nveckne, XAMHUECKUE
U JpYrue CBOMCTBA
BEIIECTB U MaTEPUAIOB.

ITK-4.3. Brnageer
METOJaMH OIIEHKH
BIIMSTHUSL MUKPO- U HAHO-
Macirada Ha
MeXaHHYECKHe,
¢bu3nveckne, XAMHUECKUE
U JpYrue CBOMCTBA
BEIIECTB U MaTEPUAIOB

HAaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOB
(ypoBeHb KBaIU UKL — 6)

B: Hayuno-Texnuueckas pa3paboTka
1 METOJIMYECKOE COMPOBOXKICHHE B
o0J1acTu Co3AaHus
HaHOCTPYKTYPHUPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOB
(ypoBeHb KBaUPUKALIHN — 6)
[TpodeccronanbHbIN cTaHAAPT
40.104 «Crienuanuct 1o U3MEpEeHUIo
IapamMeTpoB U MOAU(PUKALIUN
CBOMCTB HAHOMAaTEPHUAJIOB U
HAaHOCTPYKTYpP», YTBEPKICHHBIN
npukazoM MuHucTEepCcTBa TpyAa U
COLMAIBHOM 3aIuThl Poccuiickon
®enepaunu oT «7» ceHts10ps 2015 T.
Ne 593m.

C: CoBepI1eHCTBOBaHUE TIPOLIECCOB
U3MEPEHUH NIapaMeTpOB U
MOAU(HUKAIIIN CBOWCTB
HAaHOMAaTEepHAJIOB U HAHOCTPYKTYP
(ypoBeHb KBaIUPUKALIHN — 6)
AHanus onbiTa
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COCTaBJIEHUS 0030pOB,
OTYETOB M HAYYHBIX
myOJIMKaIuii, yuactue B
COCTaBJICHUH OTYETOB IO

BBINIOJIHEHHOMY
3aJIaHUIO.
6 - OCHOBHBIE tunsl | [IK-5 Cnocoben IIK-5.1 3naer ocHoBHble | [IpodeccuonanbHbIi cTaHIAPT
- coop H - afajms HaHOMAaTepHaJIOB U | IPUMEHATH HABBIKU THIIBI HAHOMATEPHUAJIOB, 26.006 «Crienuanuct 1o pazpaboTke
?;Eif;ymmﬂx Tnnai HaHOCHCTEM HCIO0JIb30BAHUS MPOLECCEI HX MOJTY4EHNs | HAHOCTPYKTYPHPOBAHHBIX
HEOpPraHU4ecKon MPUHLIMIIOB U METOUK Y METO/Ibl UCCIIEIOBAHUM | KOMIIO3UIIMOHHBIX MaTEpUajIOBy,
EaHOMaTepI/IaJIOBMapKa:I (MeTamuIMYecKux U | KOMIUIEKCHBIX ux (?I/ISI/IKO-XI/IMI/I‘IGCKI/IX YTBEPKIACHHBIN TPUKA30M §
HEMETAJITNYECKUX ) U | UCCIIEIOBAaHUN CBOIICTB MuHucTepcTBa TpyAa U COLIMAIBHON
ZI?;I;ISTH;SSNII/I’ CBoﬁCTBiz OPraHu4eCcKOu HAHOMATEPHAIIOB U 3amuThl Poccuiickoit @enepanuu Ot
(MOIMMEPHBIX, IIPOLIECCOB UX 08.09.2015 Ne 604H.
EEIPIIII:EI:IPILTGHBHO K YIJIEPOJHBIX)  MPUPO/IBI, | TOJIyUYeHHUsI, 00pabOTKU U A: JITabopaTopHO-aHATUTHYECKOE
TBEp/IbIC, KUIKUE, | MOTU(DUKAIAN COTIPOBOXKACHHUE pa3pabOTKU

IIOCTaBJICHHBIX 3aaad C
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HCIOJb30BaHHEM  0a3
JAHHBIX nu
JTUTEPATYPHBIX
HUCTOYHHUKOB,

—  yuactue B pabore
CPYIIIBL  CIELUATUCTOB

npu BBITIOJTHEHUH
HKCTIEPUMEHTOB,
MPOBEICHUIO PAcUueTOB
u 00paboTke ux
pe3yabTaToB 1o
CO3JIaHHIO,
HCCIIEIOBAaHUIO u
BBIOOPY
HaHOMAaTEepPHAaJIOB "
HAaHOCUCTEM,  OIICHKE
AKCTUTYyaTaI[HOHHBIX
XapaKTePUCTUK c
MTOMOIIIBIO

KOMIIJIEKCHOTO aHalln3a
CTPYKTYphl U (PU3HKO-
MEXaHUYECKUX,
KOPPO3UOHHBIX u
IpYyrux CBONCTB,
YCTOMYMBOCTH K
BHEILIHUM
BO3ACHUCTBHSIM,

cbop HaydHO-

TEXHUYECKON

uHpOpMAaIUY IO

TEMaTHKe

SKCHEPUMEHTOB ISl

resieoOpasHebIe,
a’po30JIbHBIE,  BKIJIIOYAsS
HAaHOIIJICHKU n

HAHOCTPYKTYPHUPOBAHHBIC
MOKPBITHUS;

- MPOIIECCHI  TOJTyUCHHUS,
00paboTku u
MOIU(PUKAITTN
HaHOMATEPHAJIOB,
BKJIFOYAst
HAHOCTPYKTYpPHbBIC
IUIGHKK W TOKPBITHS,
norygadbpuKaTos,
3arOTOBOK  JeTajleili. |
n37eIMi Ha WX OCHOBE, a
TaKKe TEXHOJIOTHYECKHE
MPOIIECCHI  C  Y4aCTHEM
HAHOCTPYKTYPHUPOBAHHBIX
cpern;

IIK-5.2 Ymeer
HCII0JIb30BaTh Ha
IIpaKTHKE 3HaHUs 00
OCHOBHBIX (PU3HKO-
XUMHUYECKUX CBOMCTBAX
HaHOMAaTepHUaJIOB,
npoleccax ux
IoJIyuyeHus, 00paboTKu U
MO (UKAITIH

IIK-5.3 Biageer
OCHOBHEIMHM METOJIaMU
onpezeneHus (U3NKo-
XUMHYECKUX CBOMCTB
HAaHOMAaTEpHUaJoB

HAaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOB
(ypoBeHb KBaIU UKL — 6)

B: Hayuno-Texnuueckas pa3paboTka
1 METOJIMYECKOE COMPOBOXKICHHE B
o0J1acTu Co3AaHus
HaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOB
(ypoBeHb KBaUPUKALIHN — 6)
[TpodeccronanbHbIN cTaHAAPT
40.104 «Crienuanuct 1o U3MEpEeHUIo
IapamMeTpoB U MOAU(PUKALIUN
CBOMCTB HAHOMAaTEPHUAJIOB U
HAaHOCTPYKTYpP», YTBEPKICHHBIN
npukazoM MuHucTEepCcTBa TpyAa U
COLMAIBbHOM 3aIuThl Poccuiickon
®enepaunu oT «7» ceHts10ps 2015 T.
Ne 593m.

C: CoBepI1eHCTBOBaHUE TIPOLIECCOB
U3MEPEHUH NIapaMeTpOB U
MOAU(HUKAIIIN CBOWCTB
HAaHOMAaTEepHAJIOB U HAHOCTPYKTYP
(ypoBeHb KBaIUPUKALIHN — 6)
AHanus onbiTa
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COCTaBJIEHUS 0030pOB,
OTYETOB M HAYYHBIX
myOJIMKaIuii, yuactue B
COCTaBJICHUH OTYETOB IO

BBINIOJIHEHHOMY
3aJIaHUIO.
Tun 3axau npodeccnoHaNbHOI 1eSITeTbHOCTH: TEXHOJIOTHYEeCKU I
6 - OCHOBHBIE tunsl | [IK-3 Cnocoben IIK-3.1. 3naer [TpodeccronanbHbIN cTaHAAPT
~ Co0p M aHams HaHOMAaTEepUaJIOB U | UCIIOJIb30BATh Ha TpaauLuoHHbIEe M HOBbIE | 26.006 «Crienuanuct o pazpadboTke
E[;I}IIE)I::I;(B}’IOHH/IX Tnna)(z HaHOCHCTEM MIPaKTHKE 3HAHUS O TEXHOJIOTUYECKHE HAaHOCTPYKTYPHPOBAaHHBIX
HEOpPraHU4eCcKOn TPaJIMLIUOHHBIX U HOBBIX | IPOLECCHI NOJYyUEHUS U KOMITO3UIIMOHHBIX MaTEPHUAJIOBY,
EaHOMaTepI/IaJIOBMapKa:I (MeTamuIMYecKux U | TEXHOJIOTMYECKUX MO (UKAITIH YTBEPKICHHBIN TPUKA30M }
HEMETAJIINYECKHX ) U | Ipoleccax, MaTEpUaJIOB C LENbIO MuHucTepcTBa TpyAa U COLMAIBLHOM
ZI?;I;;:;;S\; CBoﬁCTBiz OPraHu4eCcKOu pa3pabaThIBaTh TOBBIIIEHUS UX 3amuThl Poccuiickont @enepanuu Ot
(MOIMMEPHBIX, pEKOMEHAALINHY IO KoHKypeHTocnocooHoct | 08.09.2015 Ne 604H.
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MIPUMEHUTEITHEHO K
pereHuIo
MOCTaBJICHHBIX 33/1a4 C
UCIIOJIb30BaHUEM  0a3
TTAHHBIX u
JUTEPaTyPHBIX
HCTOYHUKOB;

—  yuactue B pabore
IPYIIBl  CIEHUAINCTOB
npu BBITIOJTHEHUH
HKCTIEPUMEHTOB,
MIPOBEICHUIO PAacUYeTOB
u 00paboTke ux
pe3yabTaToB 1o
CO3JIaHHIO,
HCCIIEIOBAaHUIO u
BBIOOPY
HaHOMAaTEePHAaJIOB "
HAaHOCUCTEM,  OIICHKE
HKCTTYyaTaI[HOHHBIX
XapaKTePUCTUK c
MTOMOIIIBIO

KOMIIJIEKCHOTO aHaJln3a
CTPYKTYphl U (PU3HKO-
MEXaHUYECKUX,
KOPPO3UOHHBIX u
IpYyrux CBONCTB,
YCTOMYMBOCTH K
BHEIIIHUM
BO3ACHUCTBHSIM,

cbop HaydHO-

TEXHUYECKOU

YIIEPOAHBIX)  HPUPOJBL,
TBEpJBIE, KUJIKHE,
resieoOpas3HebIe,

a’po30JIbHBIE,  BKJIIOYas
HAHOILJICHKU "

HaHOCTPYKTYPUPOBAHHBIC
MTOKPBITHS;

- IPOLIECChl  TIOJIY4EHHS,
00paboTku u
MOIU(PUKAITTT
HaHOMAaTepHaJIOB,
BKJIFOYAas
HaHOCTPYKTYPHBIE
IJIEHKU W TOKPBITHUSA,
norygadbpuKaTos,
3aroTOBOK  JeTajleili |
n37eIMi Ha WX OCHOBE, a
TaKKE TEXHOJOTHYCCKHUE
MpoIecchl € y4acTHEM
HaHOCTPYKTYPUPOBAHHBIX
cpen;

- HOpMaTUBHO-
TEXHUYECKAs
JOKYMEHTAIUSI U CUCTEMBI
cepTU(HUKAINN
HaHOMAaTEpPHUAJIOB U
U37eJIMi Ha X OCHOBE,
MIPOTOKOJIBI XOJa U
pe3ynbTaToOB
AKCIIEPUMEHTOB,
JOKYMEHTAIHUS 10
TEXHUKE 0C30I1aCHOCTH U

COCTaBy, TEXHOJIOTUU
MIPOU3BOJICTBA U
crioco6am 00paboTKH
KOHCTPYKIITMOHHBIX,
(YHKIIMOHATBHBIX,
KOMIO3UIIMOHHBIX
WHBIX MaTepHAJIOB C
IEJIBIO TTOBBITIEHUS HX
KOHKYPEHTOCIIOCOOHOCTH

IIK-3.2. Ymeer
MCIIOJIb30BaTh HA
MPAKTHUKE 3HAHUS O
TPaTUIIMOHHBIX U HOBBIX
TEXHOJIOTUYECKUX
nporieccax moJydeHus U
00paboTku
KOHCTPYKITHOHHBIX,
(YHKIIMOHATIBHBIX,
KOMIIO3UIIMOHHBIX U
WHBIX MaTEPUAIOB

IIK-3.3. Bnaneer
METOJaMH TIOJTy4EHUS U
aHaJiM3a UH(popMaLry 1o
COCTaBY, TEXHOJIOTHU
MIPOU3BOJICTBA U
crioco6am 00paboTKH
KOHCTPYKIIMOHHBIX,
(YHKIIMOHATBHBIX,
KOMTIO3UIIMOHHBIX
WHBIX MaTEpHAJIOB C
IEJIBbIO TTOBBIICHUS HX
KOHKYPEHTOCIIOCOOHOCTH

A: JIabopaTopHO-aHATTUTHYECKOE
COIPOBOXKJECHHUE pa3pabOTKU
HAaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOB
(ypoBeHb KBaTUPUKALIHN — 6)

B: Hayuno-Texnuueckas pa3paboTka
1 METOJIMYECKOE COMPOBOKICHHE B
o0J1acTu Co3AaHus
HAaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTEpPHUAJIOB
(ypoBeHb KBaUPUKALIHN — 6)
[TpodeccronanbHbIN cTaHAAPT
40.104 «Crienuanuct 1o U3MEpEeHUIo
IapamMeTpoB U MOAU(PUKALIUU
CBOMCTB HAHOMAaTEpPHUAJIOB U
HAaHOCTPYKTYpP», YTBEP>KICHHBIN
npukKazoM MuHHCTEpCTBa Tpyaa U
COLMAIBHOM 3aIuThl Poccuiickon
®enepaunu oT «7» ceHTs10ps 2015 T.
Ne 593n.

C: CoBepI1eHCTBOBaHUE TIPOLIECCOB
U3MEPEHUH NIapaMeTpOB U
MOJU(HUKAIIIN CBOWCTB
HAaHOMAaTEepHaAJIOB U HAHOCTPYKTYP
(ypoBeHb KBaUPUKALIHN — 6)

24




uH(pOpMAIIUU IO

0€e30MacCHOCTH

TEMaTHKe AKHU3HEJESTEIbHOCTH.

AKCIEPUMEHTOB ISl

COCTaBJIEHUS 0030pOB,

OTYETOB U HAyYHBIX

myOJMKaIuii, yuactue B

COCTaBJIEHUM OTYETOB IO

BBINIOJIHEHHOMY

3aJJaHHUIO.
~ yuactue B pabore | ~ B¢C Bujsl | IIK-6 Criocoben ITK-6.1. 3HaeT HOpPMEI [TpodeccronanbHbIN cTaHAAPT
rpymm  criemuanicton | MCCICAOBATEIECKOTO, AKCIUTYaTUPOBAThH TEeXHUKH Oe3omnacHocTU U | 26.006 «Crienuanuct o pazpadboTke
npu BEIOHeHy | KOHTPOJIBHOTO U | TEXHOJIOTMYECKOE TpeOOBaHMUs YKOJIOTHU HAaHOCTPYKTYPHPOBAaHHBIX
SKCIIEPUMEHTOB, HUCTIBITATCIIBHOTO 00opyZ0BaHHUE B IIpH DKCILTyaTaluu KOMHO3I/IIII/IOHIEI)IX MaTepHuajIoBy,
IPOBEICHUIO PACYETOB 06OPYZIOBaHI/I513 COOTBETCTBHU C HOPMaMH | TEXHOJIOTMYECCKOI'O YTBEPKICHHBIM ITPUKA30M 3
- 06padoTke Jix | AHAIUTHYECKOM TEXHUKU 0€30MaCHOCTH U | 000pyIOBaHHUS MI/IHI/ICTepCTBaUprIia U COITMAITbHOU
pe3yabTaTOB o | &HapaTypsl, TpeOOBAHUSAMU IKOJIOTUU 3amuThl Poccuiickoit @enepanuu oT
CO3IAHHIO, KOMIBIOTEPHOE 08.09.2015 Ne 604n.
UCCIIEI0BAHMIO u | TIPOrPaMMHOE A: JIabopaTopHO-aHATUTHIECKOE
BEIOOPY obecrieuenue AT COTIPOBOJK/ICHUE pa3paboTKu
HAHOMAaTepHaJIoB " 00pabOTKH PE3yIbTaTOB U HAaHOCTPYKTYPUPOBAHHBIX
HAHOCHCTEM,  oOleHKe | SHATH3a TOJTyICHHBIX TK-6.2. Ymeer KOMIIO3HI[HOHHBIX MaTepPHAIIOB
9KCITyaTal[MOHHBIX JIHHDIX,  MOJCTHPOBAHIA IPUMEHATH HA IPAKTHKE (YypoBeHb kBanupuKamyy — 6)
XapaKTePHUCTHK ¢ | IPOLECCOB  CHHTE3a M HOPMBI 1 TIPABHITA B: HayuHo-TexHuueckas pazpaboTka
TOMOIIBIO (hHZHKO-XMMHYECKHX TEeXHHUKH 630 MacHOCTH U METOJINYECKOE COIIPOBOXKICHHUE B

KOMIUIEKCHOTO aHaJIu3a
CTPYKTYphl U (PU3HKO-

MEXaHUYECKUX,
KOPPO3UOHHBIX u
IpYyrux CBONCTB,
YCTOMYMBOCTH K
BHEIIIHUM

CBOMCTB

HAaHOMATEPHUAJIOB;

- MPOTIECCHl  TIOJTyUYeHHUS,
00paboTku u
MOIU(PUKAITTN
HAaHOMATEPHUAJIOB,
BKJIIOUAst

[IPU AKCTUTyaTalluu
TEXHOJIOTHYECKOTO
o0opynoBaHus U
TpeboBaHUS
DKOJIOTHYECKOM
0e30MmacHOCTH

o0J1acTu CO3AaHus
HAaHOCTPYKTYPHUPOBAHHBIX
KOMTIO3UIIMOHHBIX MaTEPUAIOB
(ypoBeHb KBaU UKL — 6)
[TpodeccronanbHbIN cTaHAAPT
40.104 «Crienuanuct 1o U3MEpEHUIo
IapaMeTpoB U MOAU(PUKALIUU
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BO3/ICUCTBUSIM,;

—  ydacrue B
IIPOU3BOJICTBE
HaHOMAaTEepHaJIOB
HaHOCHCTEM C
3aJJaHHBIMU
TEXHOJOTUYECKUMH U
(bYHKIIMOHATBHBIMH
CBOMCTBaMH,
IIPOEKTUPOBAHUH
BBICOKOTEXHOJIOTUYHBIX
IIPOLIECCOB B  COCTaBe
MEPBUYHOTO TPOEKTHO-
TEXHOJIOTUYECKOI0 MM
HCCIIEI0BATENBCKOTO
MOAPa3/ICIICHNUS;
KOHTpOJIb KauecTBa
BBIITYCKaeMOM

MPOAYKLIHH.

HaHOCTPYKTYPHBIE
IJIEHKU W TOKPBITHUSA,
norygadbpuKaTos,
3aroTOBOK  JeTajleii. |
n37eIMi Ha WX OCHOBE, a
TaKKE TEXHOJOTHYCCKHUE
MpoIecchl € y4acTHEM
HaHOCTPYKTYPUPOBAHHBIX
cpexn;

- HOpMaTUBHO-
TEXHUYECKAs
JOKYMEHTAIUSI U CUCTEMBI
cepTU(HUKAINN
HaHOMAaTEpPHUAJIOB U
HU3JICIUN Ha UX OCHOBE,
MIPOTOKOJIBI XOa U
pe3ynbTaToOB
AKCIIEPUMEHTOB,
JOKYMEHTAIHS 110
TEXHUKE 0S30I1aCHOCTH U
0e30MmacHOCTH
KH3HEIACATECIHLHOCTH.

IIK-6.3. Bnaneet
HaBBIKaMH 0€30I1aCHOM
IKCIUTYaTaIHH
TEXHOJIOIHYECKOTO
obopynoBaHus

CBOMCTB HAHOMAaTEpPHUaJOB U
HAaHOCTPYKTYpP», YTBEPKICHHBIN
npukazoM MuHucTEpCTBa TpyAa U
COLMAIBLHOM 3aIuThl Poccuiickon
®enepaunu oT «7» ceHts10ps 2015 T.
Ne 593m.

C: CoBepI1eHCTBOBaHUE TIPOLIECCOB
U3MEPEHUH NapaMeTpOB U
MOIU(UKAIIIH CBOMCTB
HAaHOMAaTepHAJIOB U HAHOCTPYKTYP
(ypoBeHb KBaUPUKAIUHN — 6)
AHanus onbiTa
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITPAKTUK U THA
5.1 lucuMmIMHbI 00513aTeJIbHOM YacTH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«HOCTpPaHHBIN A3BIK»

1. Heap AucuMnaMHbI - nNpuoOpeTeHre o0ydaromuMucs oOIie, KOMMYHUKaTUBHON U
npodeccuoHaIbHOM KOMIIETEHLIMM, YpPOBEHb KOTOPBIX Ha OTHEJIbHBIX JTamax S3bIKOBOMN
MOATOTOBKM  MO3BOJISIET  MCHOJb30BaTh ~ MHOCTPAHHBIM  S3BIK  IMPaKTUYECKHM  Kak B
npodeCcCHOHANBHON  (MPOM3BOJICTBEHHOW HW HAY4YHOW) JEATENbHOCTH, TaK H I IeJIel
caMm000pazoBaHUsI.

2. B pesyabTaTe H3y4eHHUs JMCUMIIMHBI 00y4alOIMICH J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

VYK-4.1; VK-4.2; YK-4.3; YK-5.1

3namo:

- OCHOBHbIE  CIOCOOBI ~ COYETAEMOCTH  JIEKCHYECKHMX  €AMHHUII U  OCHOBHBIE
CJIOBOOOpPa30BaTEIBHBIC MOJICIIH,

- PycCKH€ 3KBUBAJIEHTbl OCHOBHBIX CJIOB U BBIPAKEHHUI pedyr B MPOIECCE MEKIUYHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOIEUCTBUSI;

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

- TMAaCCUBHYI0 U AaKTHBHYIO JIEKCHKY, B TOM 4YHCII€ OOIIEHAyuYHYI0 M CHEIHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOUMYIO 11 pabOThl HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemy:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH MEPENUCKy Ha U3y4aeMOM SI3bIKE C IIeJIbI0 MEKIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEUEBYIO JIEATEIBHOCTh IPUMEHUTEIBHO K cepe ObITOBON U MpodeccCuoHaIbHON
KOMMYHHKAIUH.

Bnaoemuv:

- HMHOCTPaHHBIM S3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO U MEXKYJIbTYpPHOTO OOIIEHUs,
HaBbIKAMU M YMEHMUSIMH PEUYEBOM JIE€ATENbHOCTH MPUMEHUTENIBHO K cdepe ObITOBOH U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IMyOJIMYHON peuu;

- OCHOBaMHM pedeprupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPhl HA U3Yy4a€MOM MHOCTPaHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszpgen 1. 'paMmMarnueckue v IEKCUYECKUE TPYAHOCTH U3y4aeMOTI0O SI3bIKA.

1.1 CopspkeHue ©  HM3MEHEHHE TJIarojia-cBs3Kd B (OpMax HaCTOSILEr0 BPEMEHHU.
Bunospemennsie popmbl riaronoB. O0pa3zoBanue (Gpop™ MPOCTHIX, MPOJIOJIKEHHBIX, TEPPEKTHBIX
1 nep(eKTHO-NPOJOJDKEHHBIX BpEeMEH Iuiarojia. BompocuTenbHble MPEeAaoKeHUs B pa3iHyuHBIX
BpemeHax. OOpa3zoBaHue OTpULIATENbHBIX (JOPM TJIaroja B pa3jauvHbIX BpeMeHaXx.

1.3 Obpa3zoBaHue MpOCTHIX, IPOAOLKEHHBIX, NEP(EKTHBIX BPEMEH IJaroyibHbIX (GopM U
ynoTtpebnenue ¢opm crpamarensHoro 3aiora.l.4. BugoBpemeHHbie (OPMBI  TJIAroJOB.
OO0pa3zoBaHuEe MPOCTBIX, MPOJOKEHHBIX, NEPPEKTHBIX U NEP(PEKTHO-MPOAOKEHHBIX BpPEMEH.
BomnpocurenbHble mpeiokeHuss B pa3iuuHbIX BpemeHax. OOpa3oBaHHE OTPULIATENBHBIX (OpM
IJ1arojia B pa3JInyHbIX BpEMEHaX.

1.4 Ipuuactus. [Ipuuactus Hactosiero u npoueamero speMenu. [leppextHeie Gopmel
npuydactus. Mecto npuyacTuii B peaaoKeHuu. AGCOTIOTHBIN PUYACTHBIN 000POT.

1.5 Wudpunutus. @opmel uHpuHuTHBA. [IpomoimkeHHbld U nepdeKTHbII WHQUHUTHUB.
Oynkuuu uHPUHUTHBA B npeanoxkeHuu. OOpa3oBaHue H ynotpediaeHHe HHPUHUTHUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEKAIEE) U «CI0KHOE JIOTIOJTHEHHEY.



1.6 Mopanbnbie Tnaroyibl. CTpykTypa mnpemiokenus. [IpuHIuUIBI clioBOOOpa3oBaHMS.
Coxkpamenust (a66peBuarypsl). O603Hauenune natel [IpaBuna dTeHUS XUMUYECKUX SJIEMEHTOB,
0003HaueHN W (GOPMYJT HEOPTAaHMYECKUX COCAMHEHUN M YPAaBHCHHH XUMHUYECKHX PEaAKIUH.
[IpaBuna urenus eaunul u3Mepenus. [IpaBuia ureHuss HaMMEHOBAaHUN OCHOBHBIX OPraHUYECKUX
COCIMHEHU M.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B CIIeIMAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka u Hay4Hble METO/bl, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumnueckas nabopatopusi. Texnuka OezonacHocTu B sabopatopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorus PapmManeBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenast xumus. [Ipodaembl 3KOIOTHH.

2.2 Tlonarue o BHaax ureHus. lIpocMOTpoBOe yTeHHE Ha NPUMEPAX TEKCTOB O XMMUH,
H.N. Menneneese, PXTY um, [.U. Menneneena.

AXTUBH3AIMS JIEKCUKH POYUTAHHBIX TEKCTOB.

2.3 W3yuaromiee 4YTEHME HAayYHbIX W HAy4YHO-NOMYJSPHBIX TEKCTOB I0 BBIOpaHHOMN
CHEeIMaIbHOCTH Ha IpuMmepe TekcToB: «Hayka wu HaydHble MeTOAbD», «XHUMHUYECKOE
npennpustue», «CoBpeMEHHbIE WH)KEHEPHbIE TEXHOJOTUN», «XUMHUYecKas JiabopaTopusi.
Texnuka Oe3omacHocTH B sabopatopuu. M3mepenuss B xumuueckoi naboparopum», «XuMmus
Oynymero. CoBpeMeHHble TEHICHLUU Pa3BUTHUS Hayku», «buorexHosorus. dapmaneBTu4ecKue
IIPOU3BOJICTBAY, «3eneHas xumus. [Ipodaembl sKoI0rum».

Jlexcuyeckne ~ OCOOEHHOCTM ~ TEKCTOB  HAy4YHO-TEXHHYECKOW  HaIlPaBJIEHHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOW JIUTEPATyphl HAa U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TEMaMm:

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

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MomnoJsiorndeckasi pedb Mo TemMe «o cebe um o Oymymiedt mpodeccuny». Jlekcudueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoil ATHKET TOBCEIHEBHOTO OOLIEHUS (3HAKOMCTBO, IPEJCTABIICHUE,
YCTAaHOBJIEHUE U MOJJIEp’)KaHUE KOHTAKTa, 3allpoc U cooOlieHre HHpOopMaluu, NOOYXKACHUE K
NeMCTBHIO, BBIPAXKEHHUE TPOCHOBI, COTIACHS).

Oco0eHHOCTH TUAIOTUYECKOH peuH M0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

['pamMaTuyeckue TPy JHOCTHU SA3bIKA CIIEHUATbHOCTH:

4.1. I'pammaTHueCcKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3znuunble BapuaHThl NepeBoja MpUYACTUR Ha pycckuil si3bIK. [lpuuyacTHble 060pPOTHI U
MIPUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnararenpHoe HakioHeHHE. POPMBI COCIIAraTeIbHOTO HAKJIOHEHHUS B HM3y4aeMOM
a3plke. MojanbHble TIJ1arojisl M KX HCIHOJIb30BAHME B MPEAJIOKEHUSAX B COCIArareIbHOM
HaKJIOHEHMH. THIBI YCIOBHBIX IpPEMIOKEHUM. BapumaHTbl nepeBoja NPEUIOKEHHM B
cocllaraTeJIbHOM HAKJIIOHEHHUM M YCJIOBHBIX HpemioxkeHuid. [lopsiiok ciIoB B MpeAsioKEHUU.
OMpatrnyeckue KOHCTPYKIIHIH.
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4.3. W3yueHue mnpaBuil IMepeBoJa paziuYHbIX (OpM HMHOUHUTHBA U HHOUHUTHUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 N3zyuyaroiee yTeHNUE TEKCTOB M0 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMU4ECKOM 1a00paTopum.

Crunucruyeckue OCOOCHHOCTH — CHEUUANIbHONW  HAyYHO-TEXHUYECKOW  JIUTEpaTyphl.
Opranuzanus paboThl €O creuuanbHbIMU  cioBapsiMu. [lonsitue o pedepupoBaHuun u
aHHOTHPOBAHHUU TEKCTOB MO crienuanbHOCTH. [lonck HOBOM nHopManuu npu paboTe ¢ TeKCTaMu
U3 TEPUOJUYECKHX H3JaHUM U MOHOrpaduil, UHCTPYKUUH, NPOCIEKTOB U CIPaBOYHOU
JUTEPaTyphl 110 pacCMaTPUBAEMON TEMATHKE.

4. O0beM yueOHOM THCUMIIHHBI

Cemectp
Bcero
Bu yueGHO# paGoTsI 1 cemectp 2 cemecTp
3E Axal, 3E | Akan. 4. | 3E Axal,
9. 9.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 8,0 288,0 | 4,0 144,0 4,0 | 1440
KonrakTHasi paboTa — ayIuTOpPHBIE 22 80,8 13 48,0 0,9 32,0
3aHSATHS:
[Ipaktuueckue 3ausarus (113) 2,2 80,0 1,3 48.0 0,9 32,0
CamocrosiTeJibHAs paboTa 4,8 | 172,0 2,7 96,0 2.1 76,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,4
4,8 2,7 2,1
CamMocTosATenpHOE N3YUECHUE Pa3IeIOB 1716 95.6 76,0
JTUCITUTUTAHBI
Buabl koHTpOJIS:
Buo konmpona uz YII +
OK3aMeH 1,0 36,0 - - 1,0 36,0
KontaktHas pabota — mpoMexXyTOUYHAs 0.4 0.4
aTTecTalys 1.0 ’ B} ) 1.0 ’
[ToaroToBka Kk 3K3aMeHy 35,6 - 35,6
3auer ¢
Bua uToroBoro KOHTpoOJIs: . JK3aMeH
OlleHKOM

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«Pusocopus»

1. Heap mucouniauubl «Punmocodus» — chopMUpOBATh Yy CTYIACHTOB KOMILUIEKCHOE
MpeJCTaBlICHHEe O PO U MecTte (UIocOPUU B CUCTEME TIyMaHUTApHBIX, COIUAIbHBIX U
€CTECTBEHHbBIX HAyK, I03HAKOMUTh UX C OCHOBaMH (PUIOCOPCKOTO 3HAHUS, HEOOXOIUMBIMU IS
penieHuss TEOPETUYECKUX U NMPAKTUYECKUX 3a1a4.

2. B pesyabTaTe u3yyeHUs1 JUCHUILIMHBI 00y4aIOLIUIICHA J0JI/KEH:

O6naaath ciaenyrOIUMI KOMIETEHIUSIMU U UHAUKATOPaMH UX JIOCTHKEHUS:

VYK-5.1, YK-5.2, YK-5.3;

3HaTh: OCHOBHOE COJEp)KaHUE TJIABHBIX (QUIOCO(PCKUX IIKOJ U  HamlpaBICHH,
MPEICTaBUTENEH 3TUX IIKOJ, CBS3b M pas3iuuue UX QUIOCOPCKUX HJEH, CBA3b HCTOPHUKO-
($bUIoCcOPCKUX KOHIEMIUNA C COBPEMEHHBIMHU MPOOJIEMaMH WHIWBHAYAIBHOW W OOIIECTBEHHOMU
KU3HU;
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yMeThb: TOHMMAaThb M  aHAJU3UPOBAThb  MHPOBO33PEHYECKHE, COLHUAIbHBIE U
WHIUBUAYyalIbHbIE MPOOJIEMbI COBPEMEHHOM KM3HH; IPaMOTHO BECTH JUCKYCCHIO, aHAJIU3UPOBAThH
OCOOCHHOCTH MEXKYJIbTYPHOTO B3aUMOJICHCTBUS, OOYCJIOBJICEHHBIE pa3IMUYUEM ASTHUYECKHUX,
PEJIUTHO3HBIX M LIEHHOCTHBIX CHUCTEM, ONHMpasCh Ha HapaOOTaHHBIM B HCTOpUU Quiocoduu
MaTepua; HOPUMEHSTh IOJIy4eHHble (GMIOCOPCKHME 3HAHHUS K PELIEHUI0 Npo(hecCHOHATbHBIX
3azay;

BJIAJIeTh: MPEICTaBICHUAMHU O GUIOCOPUN KaK HAyKe M CHUCTEME LIEHHOCTEH, ee MeCTe B
CUCTEME T'yMaHUTapHOIO 3HAHUS; OCHOBaMHU (UIOCO(CKOrO MBILIUICHUS; KaTeropHuabHbIM
anmnapaToM M3y4aeMOM TUCLUIUIMHBI, (QUIOCOPCKUMHU METOJaMU aHallu3a Pa3IM4yHbIX IpooieMm,
HaBbIKaMU (UIOCOPCKON KyJIbTYypbl JUIsl BBIPAOOTKHM CHCTEMHOTO, LEJIOCTHOTO B3IJIfga Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUYECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

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

Paszpnen 1. OcHoBHBIE (uiI0CO(PCKHE HIKOJIBI.

AntnuHas  ¢unocopus  (mocokparuku, coductel, Coxpar, J[emoxpur, I[lnatow,
ApucroTenb, 3UIMHUCTUYECKU-pUMCKas ¢(unocodus). OcHOBHbIE NpoOIEMBbl CPEIHEBEKOBOI
¢unocopun u snoxu Bozpoxaenus. Punocodus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus [Ipoceenienus. Hemenkas knaccuueckas ¢punocodus. Pycckas punocodus XIX — XX
BB. OCHOBBI MapkcucTCKO# unocoduu. OCHOBHBIC HANPABICHUSI COBPEMEHHOH (hustocoduu.

Pa3nen 2. ®unocodpckue KoHUeNnUU ObITUSI M IO3HAHHUS.

[IpoGnema ObiTus B uctopuu Quiocoduu. I[loHATHUS MaTepuanbHOrO0 M HJIEAIBHOTO.
OcHoBHbBIE (rytocopCKkre HAMpPABICHUS: MaTepuaIn3M H uacan3M. [IpuHIUn rio6anbHOTO
9BOJIIOLIMOHM3MA B COBPEMEHHOM HAYYHOU KapTHHE MUPA.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pustocoduu U HaAyKu.

[Ipoucxoxaenue coznanus. Ponap Tpyaa B MPOUCXOXKIAECHUM CO3HAHUA. MneanncTtuyeckue
U MaTepuaiucThyeckue KoHuenuuu co3HaHua. CoszHanue U Mo3r. Co3HarenbHOE U
6ecco3HarenbHoe. Co3HaHue U s13bIK. CO3HAHHME U CAMOCO3HAHUE.

Konuenuuu rHoceosorun B UCTOpUM  (QUIOCO(PHUHU: CEHCYyallu3M, PpAlMOHAIIU3M,
CKENTHUIM3M, arHOCTUIM3M, KOHIIENIIUS BPOXKJIEHHBIX HJEH, anpuopusM. JnanekTuka no3HaHUS:
YyBCTBEHHOE U palnoHagbHOE. OCHOBHbIE TEOPUU UCTHUHBI.

Paspnen 3. IlpoGJiembl yesioBeka B (pHI0cOPUH.

Yenosek kak npeameT ¢uinocopckoro aHaiuza B ucropuu puinocopuu. Ilpoucxoxnenue
4eJloBEeKa: MPUPOJHBIE W COLMAIbHBIE YCIOBHUS AaHTPOINOCOLMOTeHe3a. buonornueckoe u
collMalibHOE B yesioBeke. HAUBUA, MHAUBU1YaIbHOCTb, JUYHOCTbD.

CMmbICn KM3HU U TIpeaHa3zHadeHue denoBeka. JKu3Hb, cMepThb, Oeccmeptue. J[BUkeHue
HEHACWIHs, €ro poJib B coBpeMeHHOW ku3Hu. llenu wu wnenHoctu. CBoboja BoMM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PEIIMTHO3HbIE, 3CTETUYECKUE LIEHHOCTH.

Paznen 4. ®usiocodus ucTopum U 0d1IECTBA

YenoBek B cucTeMe COLMAIbHBIX CBsi3eil. JINUHOCTh U Macchl, CBOOOa U HEOOXOIUMOCTb.
Owiocodust ucTtopuu: (GOpMaMOHHAs U LMBWIM3ALMOHHAS KOHLENIUU HMCTOPUYECKOTO
pazButus. [lporpeccucrckue M LUKIMYECKUE MOJENM pa3BUTHs. [00anbHble MpoOIeMbl
coBpeMeHHOCTH. KoHIenus ycToiuyuBOro pa3BUTUA U CLIEHapUU OyayIIero.

O6mectBo 1 ero cTpykrypa. CornuanpHasi, TOJUTAYECKAst U AyXOBHas ceprl oOiiecTna.
Konuenuuu rocynapcrsa B ucropuu ¢punocopckoit mpiciu. ['paxkaanckoe oOIECTBO U MPaBOBOE
rocyzapcTBo.

Pa3nen 5. @unocopckue npodiaeMbl XMMHU H XUMHYECKOH TeXHOJIOTHH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa Hay4yHOTO 3HAHHUS, €r0 METOJbl U (POPMBI.
HayuHnble peBomionuu M cMeHa TUIIOB palMoHanbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTbh YYEHOTO.

[IpoGnema cooTHomeHUS HaykKu U TexHUKH. CouuanbHble TIOCIEICTBUS HAay4HO-
TEXHUYECKOT0 IIporpecca. OTHYECKHE U HKOJIOTUYECKUE HMIIEPAaTHBbl Pa3BUTHS HAyKU W
TEXHUKH.
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MecTo XMMUU B CHUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpoOjieMa XUMUM KaK HAYKH U
npou3BojcTBa. llemn w  3amaum  xumudeckod — TexHosormu. Crnemuduka  XUMHKO-
TEXHOJIOTHYECKOTO 3HaHUS: (YHIAMEHTAIBHOE U NMPUKIIATHOE, SMITMPUIECKOE U TEOPETUUECKOE.

4. O0beM yueOHOM THCUMILTHHBI

Buapl yueOHOM paboThI 3E | Axkazn. 4. | AcTp. 4.

OO0uiasi Tpy10€eMKOCTb JAUCIUNJIMHBI 5 180 135
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48,4 36,3
Jlexmyu: 0,89 32 24
[IpakTHuyeckue 3aHATHSL: 0,44 16 12
CamocrosiTejbHas padora: 2,67 96 72
CaMOoCTOATEeNTbHOE N3YUYCHHUE PA3/IeTIOB JUCITUTUINHBI | 2,67 96 72
Bua konTposn: JK3aMeH

JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMEKyTOYHAsI ATTECTAIIHS | 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 27

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«Hctopus (ucropust Poccun, Bceobuiasi ucropusi)»

1 Heap aucuMmimHbl — QOPMUPOBAHUE Y CTYAEHTOB LIEJIOCTHOTO IpEACTaBICHUS 00
HCTOpUYECKOM npouuioM Poccnu, ee mecte BO BCEMUPHO-HCTOPHUYECKOM MPOLIECCE.

2 B pe3yabraTe H3y4eHHUs TUCHUIIUHBI 00YYAIOLIUIICA 10JIKEH:

Obnadams CIeNyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

YK-5.1, YK-5.2, VK-5.3.

3namo:

— OCHOBHBIE HaIlpaBJIEHUs, IPOOJIEMbI U METO/Ibl ICTOPUUYECKON HAYKH;

— OCHOBHBIE 3Tallbl M KiIoueBble coObITHS ucropun Poccum u mupa; ocoOeHHOCTH
Pa3BUTHSA POCCHICKOTO TOCYIapCTBa, BBIAAIONIUXCS JESTENIed OTEUECTBEHHOW W BCeoOmiei
UCTOPUH.

Ymemo:

— COOTHOCUTH OOLIME HCTOPUYECKHE IPOLECChl M OTIeNbHbIE (DAKTHI; BBISBIATH
CYLIECTBEHHbIE YepThl HCTOPUUECKHUX IPOLIECCOB, SBJIEHUI M COOBITUH; aHAIU3UPOBATh
COLIMAJIbHO-3HAYUMBIE ITPOOJIEMBI;

— (opmynupoBaTh M apryMEHTUPOBAHO OTCTauBaThb COOCTBEHHYIO MO3ULHIO IO
pa3IMYHbIM NpobdIeMaM UCTOPHH.

Bnaoemuv:

— MPEeACTaBIIEHUAMU 00 UCTOPUH KaK HayKe, €€ MECTe B CUCTEME I'yMaHUTapHOTO 3HAHMUS;

— IPEJCTABICHUAMH 00 OCHOBHBIX dTarnax B UCTOPHH YEIOBEUECTBA U UX XPOHOJIOTHH;

— KaTeropHajJbHO-MOHATUIHBIM alapaToM U3ydaeMoW JUCIUILINHBL,

— HaBBIKaMH aHAJIM3a UCTOPUUYECKUX UCTOYHHUKOB.

3 Kpartkoe cogep:xkaHue JUCHMILIHHbBI

Paspen 1. MHMcropus B cucreMe COUMAJBHO-TYMAHMTApPHBIX HayK. (OCHOBBI
MeTOd0JIOTMH HCTOpHYecKoil HaykH. OCO0EHHOCTH CTAHOBJICHHUSI TOCYJIapCTBEHHOCTH B
Poccnu o cpaBHEHHUIO ¢ eBPONEiCKMMHU PAHHECPEIHEBEeKOBbIMH IOCY/1apCTBAMM.

Mecro wucropum B cucreMe Hayk. IIpeamer wmcropudeckoil Hayku. Posib Teopunm B
nmo3HaHuu npouwioro. CymHOCTh, ¢GopMbl, (QYHKIHH HCTOPUYECKOTO 3HaHus. [loHsTHE
HUCTOPUYECKOTO HCTOYHHUKA, KJAacCU(pUKALUs HCTOpUUECKUX HCTOYHUKOB. Wcropus Poccum —
HEOTbEMJIEMas YaCTh BCEMUPHOI UCTOpUHU; 00111ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heomutnueckas peBomtouus. ConumanbHbli  cTpoil.  Pasznoxenue
nepBoObITHON 001uHEL. [uBunusauuu JpeBnero Bocroka. ['ocynapcrsa antuunoctu. Hapoas! u
NpeBHEHIMEe rocyaapcTBa Ha Tepputopuu Poccuun. DtHOrenes ciapsiH. Benmukoe Ilepecenenue
Hapo 0B B [II-IV BB.
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Tpanuuuonusie  (GopMbl  COLMAIbHOW  OpraHU3alMd  €BPONEHCKUX  HApoJOB B
JOTOCYIapCTBEHHBIN Ieprojl. BO3HMKHOBEHHME pPaHHECPEIHEBEKOBONW TOCYIAapCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHbIE U COLMAJIBHO-IIOJIUTUYECKUE TMPOLIECCHl CTAHOBJICHUSI POCCUHCKOMN
rocygapcTBeHHOCTH. Hauano poccuiickoil rocynapcrBeHHocTH. Kuesckas Pyce. Ilpunsatue
xpuctnancrBa. Pycckue 3emnm B XII — XIII BB. MoHromo-tarapckoe HamiectBue Ha Pyce.
DKcnaHcus B 3alajIHbIE U CEBEpO-3alagHble pycckue 3emiid. Benukoe KHSXKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo cpenHEeBEKOBbsI BO BCEMHUpPHO-HCTOpHUecKOM mporecce. CkiaablBaHHE OCHOB
HallMOHAJBHBIX TocyaapcTB B 3amamnoi EBpome. OOpazoBanme Poccmiickoro rocymapcTsa, €ro
HCTOPUYECKOE 3HAUCHUE.

Poccust B XVI B. - XVII BB. ¥V ncrokoB HoBoro Bpemenu. OcoOEHHOCTH COCIIOBHO-
npenacraBuTenbHOM MoHapxuu B EBpone u Poccum. Hauano XVII Beka — smoxa BceoOuiero
eBporneiickoro kpusuca. CHHXpPOHHOCTb KPU3HCHBIX CUTyallud B pa3HbIX cTpaHax. «CmyTHOeE
BpeMsi» B Poccum.

I'enesuc xanurtanusma. Ero ¢opMbel U cocyllecTBOBaHHE € 3JIEMEHTaMU (eofanu3ma.
OcoOenHocTH pa3inyHbIX peruoHoB EBponbl. ®opmupoBanue MHpoBoro pbiHKA. I[logbem
MaHy(QaKTypHOro npou3BoAcTBa. POpMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxasusi B Poccun. «Btopoe usznanue» kpenoctuuuectBa — CobopHoe
ynoxenue 1649 r. u ropunuyeckoe odopmiieHue KpenoctHoro rnpasa. Cekymsipuzanusi pyccKon
KYJIbTYPBI.

Pazpen 2. Or Hosoro xk Hoseiimemy Bpemenu. Poccumiickas ummnepus B XVIII-
Havyaje XX B.

Poccuiickoe rocynapcrso B XVIII Beke — Beke MojiepHHM3auu U npocselieHus. Pepopmbl
Ilerpa 1 kak mepBas NOMbITKA MOJEPHHU3ALUH CTpaHbl, €€ ocoOeHHOCTU. POpMUpPOBaHUE
Poccuiickoii umnepun. OCHOBHBIE HAampaBlIEHUs «EBPOINEU3ALMM» CTPaHbl. DBOJIOLUS
COLIMANIHOM CTPYKTYphl oOmiecTBa. JlanpHeliee paciupenue rpanul Poccuiickoit uMnepuu.

Uneituble u  coumanbHO-nosmTuuyeckue ucToku [IpocBemienusi. OCHOBHBIE 4YEPThI
IIPOCBETUTEIBCKOM WJICOJIOTHUN: YEJIOBEK U TOCYAApCTBO, «ECTECTBEHHOE NIPaBO», 3THKa. Wnes
mporpecca Kak TOCIOJCTBYIOLleE TeueHue B OOIIecTBeHHOM MbIciau. Poccuss B 3moxy
npocselieHHoro adcomorusma. Poccus u Eppona B XVIII Beke. i3MeHeHus: B MexayHApOIHOM
1ojoxxeHnu Poccniickoilt uMnepuu.

Poccus B XIX cronerun. IlpombimnenHsiit nepesopotr B EBpomne u Poccuu: obuee u
ocobenHoe. Baxueiimue ycnoBus nepexona Poccun k uHIycTpUambHOMY OOIECTBY — peLIEHUE
KpPECTBhSIHCKOTO BOIIPOCA U OTpaHUYEHUE caMmojiepkaBusl. IUTeIbHOCTh, HEMOCIIE0BATEIbHOCTD,
LHUKIMYHOCTh Ipouecca OypxyasHoro pedopmupoBanus. EBponeiickas peomtonus 1848—1849
rr. Utoru, 3HaueHue, HICTOpUYECKUE TIOCIIEACTBHUS.

Ponp cybbekruBHOro ¢akropa B mpeogosieHun ortcraBaHus. Pedopmbr XIX Beka, ux
sHayenue. OOmecTBeHHbIe ABMKEHNS B XX Beke.

Poccus u Mup Ha pyOexke BEKOB: HEPAaBHOMEPHOCTb M IPOTHUBOPEUMBOCTH PA3BUTHUSL
OO111e UTOru poccUiicKo MoiepHU3aluK K Hadany XX Beka.

CootHomienue nonutuyeckux cuil B Poccun B Hauane XX Beka. Hapacranue kpusuca
camozepkaBusi. llepast poccuiickast peBosronusi. (OOpa3oBaHHE TMOJUTHYECKUX IMAPTHUH.
l'ocynapctBenHas ayma Hadasia XX BeKa Kak IEPBBIM ONBIT POCCHUCKOTO IapiaaMEHTapu3Ma.
CronbimuHckas arpapHas pedopma. [lepBas mMupoBas BoiiHa u yuactue B Hed Poccum.
®eBpanbckas peBoitouust 1917r. 1 KopeHHbIE U3MEHEHUS B OJUTUYECKON KU3HU CTPAHBL.

Pazgea 3. BcemupHo-ucropuueckuii nmpouecc 1 XX Bek. OT COBETCKOro rocyaapcraa
K coBpemeHHoil Poccumn.

dopMHupOBaHUE W CYIMHOCTh coBeTckoro crpost (1917-1991rr.). Mapkcusm  Kak
UJIE0JIOTHYECKasi OCHOBA PEBOJIIOIIMOHHBIX TpeoOpazoBaHuil U poccuiickue peanuu. [loaroroska u
nobena OKTI0pbCKOTO BOOpyxkeHHoro Bocctanusi B Ilerporpane. II Bceepoccuiickuii cwvesn
CoBeToB U ero peuieHus. JKOHOMHUYECKask U COIMabHas MOJUTHKA OOJIbIIEBUKOB. [ paxkaaHckas
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BOWHA W WHOCTpaHHas uHTepBeHnusa. Cynn0a u 3nadenue HOIla. YTBepxaeHue oqHOmapTHITHON
noyutraeckoit cuctembl. O6pazoBanne CCCP. Tlonutuyeckas 6oprba B mapTHHM U rOCyIapCTBeE.
CCCP B roapl nepBbix naruieTok (koner 20-x rr. — 30-e rr.). @opMUpOBaHHUE PEKUMA JTMUHOMN
Bnacti CralivHa W KOMaHAHO-aIMUHUCTPAaTUBHOM CHUCTEMbI YIPaABICHUS TOCYJapCTBOM.
Toranurtapusm B EBponie u CCCP: o6uiee u ocodennoe. Buemmnss nonutuka CCCP B 20-30-e 1T.
HestensHocts Komuurepna. CCCP Bo Bropoit mupoBoil u Benukoit OTeduecTBEHHOH BOMWHE.
Pemrarommii Bknag Coserckoro Coto3a B pa3rpom ¢arusma.

N3meHeHne COOTHONIEHUS CWII B MUpPE MOCe BTOPOM MUPOBOW BOMHBL. Hauano «xosogHoi
BoUHB. «Jloktpuna Tpymdna» u «Ilman Mapmaniay. @opMupoBaHrne OHMOJISIPHOTO MHDA.
B3aumooTHomeHus co crpaHamu «HapoAHoW aeMokpatun». Co3ganue CoBeTra 35KOHOMHUYECKON
B3aumoniomomnu. Koundmukr ¢ lOrocnaBueir. Opranmszanus CeBepoaTiaHTHYECKOTO JIOTOBOpPA
(HATO). Coznanue Opranmsanuu Bapmasckoro poroBopa. BoitHa B Kopee. TpymHocTn
nocieBoeHHoro paszutusg CCCP. VikecroueHHe MOJMTUYECKOIO PEXHMMA U HAECOJIOIHMUECKOTO
KOHTpoJs. IlomeITk OOGHOBIIEHUS «rocyaapcTBeHHOro couuamusmay. XX cwe3q KIICC u
ocyxJieHue Kyspra tuuyHocTu Cranuna. «OTTenensy B 1yX0oBHOM cdepe.

OxoHomuueckue pedopmbl cepeauHbl  60-X TOA0B, NMPUYMHBI WX HE3aBEPIICHHOCTH.
«l"ocynmapctBo OmarogeHctBus». IV u V Pecnybnuka Bo ®@pannuu. OOpa3zoBanue u PasButue
OPI'. «OxoHomuueckoe uyno» Anonuu. Pacnan kosoHuanbHOM cucrteMbl. HeokoHcepBaTu3m
Benuko6puranuu. Peitronomuka B CIIA.

Hapacranue kpu3uCHBIX siBIIEHUH B coBeTcKOM obOmiectBe B 70-e — cepeaune 80-X ronos.
Hogas Koncrutynus CCCP. Konnenuus «pa3suroro coruanuzma». Buemnss nonutuka CCCP B
koHiie 60-x Hagasie 80-X IT.: OT pa3psAKK K 000CTPEHUIO MEKTyHAPOHON 0OCTaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, IIEJIH, 3aJa4l, OCHOBHBIC 3Tambl, pe3yabrarel. Pacmag CCCP.
O6pazoanue CHI'.

CraHOBJIEHHE HOBOM poccHiicKOil TocymapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpemsi).
JIuGepanbHas KOHLIENLIUS POCCUNUCKUX pedopM: Tiepexo] K PhIHKY, GOpPMUPOBAHKE I'PaXAAHCKOTO
oOuiecTBa 1 nmpaBoBoro rocyaapcrsa. «lllokoBas Tepanusy skoHOMHUYECKUX peopM B Havase 90-
x ronoB. Koncrurymus Poccuiickot @enepanmu 1993r. MexHannoHanbHblE OTHOILLICHHS.
[Tonutnyeckue nmaptuu U oblIecTBEHHbIE IBIKeHUS Poccun Ha coBpeMeHHOM stane. Poccus Ha
IIyTH MoJepHu3anuu. Poccus B cucreMe MUPOBOM SKOHOMHKHM M MEKTyHAPOIHBIX CBs3el. HoBbie
FE€ONOJIMTUYECKOE peajJud B MHPE M HUX BJIUSHHE HA BHEIIHIOW TMOJUTUKY Poccuiickoi
denepanuu.

4. O0beM yueOHOM THUCUMIINHBI.

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThbl Akan.

3E u. AcTtp.u.
O01mas Tpya10eMKOCTb JUCHMIIJIMHBI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJjie B popMe NPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu) - - -
[TpakTnueckue 3anstus (113) 0,4 16 12
B TOM 4ucJie B (popMe NpaKTUUECKONW NOATOTOBKU (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45
KonrakTHas camocrositenbHas paboTa
(AmmK uz VII ons 3au / 3au c oy.) 17
CamMocTosATenpHOE N3YUYCHUE Pa3/IeTIOB JUCIUTLINHBI (U1u Opyeue 8uovl ’ 60 45
camocmosamenbHou pabomol)
Bujx koHTpOJIS:
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JK3aMeH 1 36 27

KoHTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTaIHs 0,4 0,3
1

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

Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUIIIMHBI
«Pu3nyeckas KyJabTypa U CIIOPT»

1 Heas mucuMnauHbl — (QopMHpOBAaHME MHUPOBO33PEHUS M KYJIbTYphl JIHYHOCTH,
IpaXJaHCKOM MO3UIIUU, HPABCTBEHHBIX KAau€CTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTU
B TPUHATHH PEIICHHWHA, CIIOCOOHOCTH WCIOJIb30BaTh pa3sHoOoOpa3Hbie (opMbl (Pu3nUecKon
KYJIbTYpbI, CHOpPTa U TypU3Ma JJIsl COXPaHEHUs U YKPEIUIEHUS CBOETO 3/10POBbS U 3710POBbs CBOUX
OJM3KUX B MOBCEAHEBHOM )KU3HU U MPO(PECCHOHANBHON 1eATeIbHOCTH.

2 B pe3yabraTe H3y4eHHUs TUCHUIIIUHBI 00YYAIOLIUIICA 10JI7KEH:

Obnadams CIeyONMMA KOMIIETSHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VYK-7.1,7.2,7.3,7.4

3nams:

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

- BJIMSIHUE 03[JOPOBUTENIbHBIX CUCTEM (PU3MUECKOTO BOCIHUTAHUS HA YKPEILJIEHUE 3J0POBbS,

NpoPUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX IPUBBIUEK;

- crmocoObl  KOHTPOJIA M OLEHKM  (U3WYECKOro  pa3BUTHUS U (U3UUYECKON

MOATOTOBJIEHHOCTH;

- mpaBujia U CHOCOObI IJIAHUPOBAHUS WHAMBUAYAJIbHBIX 3aHATUNA Pa3IM4HOMN IIeJIeBOM

HaIPaBJIEHHOCTH;

- UCTOpHUIO (PU3MYECKON KYJIbTYphl U CIOPTa, MPEICTaBICHHE O 3HAUMMbIX CIHOPTHUBHBIX

COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO U MHUPOBOI'O YPOBHSI, BaKHEHIINE JOCTUKEHUS B

obJacTu cropra;

- cnoptuBHble Tpamuuuu PXTY wum. .M. MenngeneeBa, NOMHHTH O THOJABUTAX

CIIOPTCMEHOB B rojibl Benukoit oreuecTBeHHOM BOMHBI 1941-1945 .

Ymemo:

- TOJJIEPKUBATh JOJDKHBIA YpOBEHb (PU3MUECKON IMOATOTOBICHHOCTH Ui 0OecreyeHus

MTOJTHOLICHHOM COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;

- HCIIOJIb30BAaTh OCHOBBI  (DM3MYECKOW KyJIbTYphl Ul OCO3HAHHOTO  BbIOOpa

310pOBbecOEperarouX TEXHOJOTUH € Y4YEeTOM BHEIIHWX W BHYTPEHHUX YCIOBUH

peanu3anuu npopeccuoHaNbHOMN AeATEeIbHOCTH;

- CAMOCTOSTEIbHO 3aHUMAThCS (PU3UUYECKOH KYJIbTYPOU U COPTOM;

- OCYLIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEIO OpraHu3Ma M cOoO0JIt0J1aTh MpaBuiia

TUTHEHBl U TEXHUKH 0€30M1aCHOCTH.

Braoemy:

- CpeacTBaMu u MeTolaMu YKpeIIeHus 3/10pPOBbBS, ¢buznyeckoro

CaMOCOBEPILIEHCTBOBAHMUS;

- JOJKHBIM YPOBHEM (PH3WYECKOW MOATOTOBJICHHOCTH, JUUISI 00OECIICUCHUs TIOITHOIEHHOMN

COLIMANIHOM U PO(ECCUOHATIBHOM JeSTEIIbHOCTH.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

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

1.1. TIPEAMET ®U3NYECKAS KYJIBTYPA U1 CIIOPT. 3agaun u MeCTO JUCHUILIMHBI B
MOJATrOTOBKE OakanaBpa. Opranusanus ydeOHOTO Mporiecca B paMKax JACHCTBYIOIICH PEHTHHTOBOM
cuctembl. TpeboBaHUS K 3aUETYy.

1.2. UCTOPUA CIIOPTA. IlpoucxoxiaeHue Gpu3nyeckux ynpaxxHeHuil u urp. peBHue
onumnuaznsl. Onumnuiickoe aBukeHue. CHOpTUBHBIE OOIIECTBA: HCTOPUS (PU3KYIBTYPHO-
CHOPTUBHBIX OOILECTBEHHBIX oOpranuzauuid. CrnoprcMeHsl B rojapl Bennkoil oTedecTBEHHON
BOWHBI.

Paszoen 2. OcHoBbI 310poBOTr0O 00pa3a KU3HU
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2.1. BPAUEBHBIM KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUIX
®U3NYECKOU KYJIbTYPOI 1 CIIOPTOM.

BpaueOHblii KOHTpOJIb U BpaueOHOE OCBHUAETENbCTBOBaHUE. [legarornyeckuii KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJIbl, MOKAa3aTeld, KpuTepuu u oueHku. I[Ipoduiiakruxa
CHOPTUBHOTO TpaBMatu3Ma. OCHOBHBIE BUJIbI TPABM Yy pa3HbIX crenuanu3anuii. OxazaHue nepBoit
MIOMOIIY JIJISl CTY/IEHTOB BY30B XUMHKO-TEXHOJIOTMYECKOTO TPOpUIIs.

2.2. TUTMEHUYECKOE OBECIIEYEHUE 3AHATHI O30POBUTEJILHOM
OUBNYECKON KYJIbTYPOM. I'mruena (pu3Hueckoro BOCIUTAHUS U CIOPTA. PeXXUM HMUTAHUS
IIpU 3aHATUSIX QU3NYecKOoW KylnbTypod u cnoptoM. CoumanbpHas rurveHa. ColuabHO-OTIaCHbIE
00J1€3HU ¥ MEpbI MPOPUIAKTUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTa

3.1. BUOJIOTMYECKHWE OCHOBBI ®U3WYECKOM KYJBTYPHI U CIIOPTA.
OpranusMm yenoBeKa Kak €AuHas caMopa3BUBAroLlascs Ouosoruueckas cucrema. duszmueckoe
pa3BuTHE 4YelloBeKa. JIBUrarenbHass AaKTHMBHOCTh W €€ BIMSHHE HA YCTOWYMBOCTb, U
a/JlarTalliOHHbIE BO3MOXKHOCTH YEJIOBEKA K YMCTBEHHBIM M (U3UYECKUM Harpy3kam IpHU
Pa3JINYHBIX BO3/ICUCTBUSAX BHEIIHEN CPE/IBI.

3.2. OBPA3 XW3HU UM Er0 OTPAXEHHME B IIPO®ECCUOHAJIBHOU
HNEATEJIBHOCTU. 3mopoBbhe denmoBeKa Kak IIEHHOCTh. 3J0POBBIM 00pa3 JKU3HU U €ro
coctapisionue. Poiib ¥ BO3MOXKHOCTH (PU3MYECKOW KYJIbTYphl B 00ECHEYEHHH 370pOBbS.
ConumanbHbIi XapakTep MOCIEACTBUN AJIS 3J0POBbsl OT YIOTPEOICHUSI HAPKOTHUECKUX CPEJICTB U
IOpyrux ncuxoakTuBHbIX BemiecTB (IIAB), nonuHra u numeBbix A00aBOK B CHOPTE, aJIKOTOJS U
TabaKoKypeHus. JJomMHT Kak HCKYCCTBEHHOE MOBBIICHUE (PU3HIECKOM pabOTOCIIOCOOHOCTH U €T0
OTpULATENIbHbIE [TOCIIEICTBUSI.

Pasoen 4. IlpodeccrnonanbHO-IpUKIIagHas pu3ndeckast KyJabTypa U CIOpT

4.1. ObIIAA OU3NYECKAA U CIIOPTUBHASA INOAI'OTOBKA CTYJIEHTOB B
OBPA30OBATEJIbBHOM ITPOLECCE. Meronuvyeckue NPUHIHUIBI (HU3UIECKOTO BOCIUTAHUS.
OcHoBbl M 3Tanbl 00ydeHust JBUXKeHUSM. PasButme ¢Qusmueckux kadectB. dopmupoBaHue
IICUXUYECKUX KayecTB B Ipouecce (usnueckoro Bocnutanuss. CrHOpTUBHas MOArOTOBKA.
CtpyKTypa NOATOTOBJICHHOCTH CIIOPTCMEHA. MacCOBBIN CITOPT M CIIOPT BBICHIUX JOCTHIKEHUN, UX
uenu u 3anadd. CHOpPTHBHBIE COPEBHOBAaHUS KaK CpPEACTBO M MeTOoJ oOuiell M creunuanbHON
(bu3nyecKoi NOArOTOBKU CTYACHTOB.

42. ®UBNYECKAS KYJIBTYPA U CIIOPT B IIPO®ECCUOHAJIBHOM
HNEATEJIBHOCTU BAKAJIABPA. Jluunass W  CONMAJIBHO-dKOHOMHUYECKass HEOOXOIUMOCTh
ncuxo(u3nueckoi MOAroToBKM ueioBeka K Tpyay. Mecrto IIIIDII B cucrteme mnoaroTtoBku
Oynymero crneuuanucra. [lpousBoacTeenHas usnyeckas KyiabTypa u cnopt. [IponsBoacTBeHHas
rumHacThka. Oco6eHHOCTH BbIOOpa (popM, METOOB U CPEJCTB (PU3MUECKON KYJIbTYphl U COpPTA B
pabouee U cBOOOMHOE Bpemsi crienuanuctoB. [Ipodunaktrka mpodeccnoHaIbHBIX 3a00JIEBaHUI
cpeacTBaMu (pU3NYECKOM KyJIbTyphl U criopTa. JlOMOJHUTENbHBIE CPEJICTBA MOBBIIIECHUS O0IIeH 1
npodeccuoHabHOM  pabotocrocoOHOCTH. BrusHue HMHIUBUAYAIBHBIX OCOOCHHOCTEH W
CaMOCTOSITENIbHBIX 3aHITUH (PU3HUECKOHN KyJIbTYpPOHl U CIOPTOM HA OPraHU3M.

4. O0beM yueOHOH TUCHHIIMHBI

Cemectp
Bcero
. 1 cemectp 4 cemecTp
Bunel yue6HOM paboThI N A A
3E Kal | ap Kal | ap Kal.
q. q. q.
OO011ast TpPYA0E€MKOCTh AUCHHUILINHBI IO yYeOHOMY | 2 72 1 36 1 36
IUIaHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmmm (JIek) 0,2 8 0,1 4 0,1 4
[TpaxTuueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJIs: 3aver 3aver
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Cemectp
Beero 1 cemectp | 4 cemectp
Bunel yue6HOM paboOThI

3E | Actp.u. | 3E | Actp.u. | 3E A‘;Tp'

OO011ast TpPyA0E€MKOCTh AUCHHUIIMHBL 110 Y4eOHOMY 2 54 1 27 1 27
IUIaHY

KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 54 1 27 1 27
Jlexmmu (JIex) 0,2 6 0,1 3 0,1 3
[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 09| 24
Buja nToroBoro KOHTpoJIs: 3aver 3auer

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«OCHOBBI 9)KOHOMUKH U YIPABJICEHHS IPOU3BOACTBOM»

1. Heap aAuCHUNIMHBI — TIOJIYYCHHE CHUCTEMBl 3HAHUW 00 HSKOHOMHUYECKUX
3aKOHOMEPHOCTSAX  (YHKIIMOHMPOBAHMSI  IPOMBILIJIEHHOIO  IMPOM3BOJCTBA B  CUCTEME
HAIlMOHAJILHOM SKOHOMMKH, (HOPMHpPOBAHHE SKOHOMHUYECKOTO MBIIUIEHUS M HCIHOJIb30BaHUE
MOJIyYE€HHBIX 3HaHUN B IPAKTUUECKON JAESITEIbHOCTH.

2. B pe3syabTaTe u3ydeHUus1 JUCHUILINHBI 00y4aIOLIUIICA J0JI/KEH:

Obnadams CIEyONUMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHIKEHUS:

YK-10.1; YK-10.2; YK-10.3; OIIK-2.2; OIIK-3.1; OIIK-3.2; OIIK-6.1; OIIK-6.2

3namo:

- OCHOBBI SKOHOMUYECKOU KYJIbTYpPBI, B TOM YHCJie PUHAHCOBON I'PAaMOTHOCTH.

Ymemo:

- HCTI0JIb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IPU MPUHATUA OOOCHOBAHHBIX PEILIEHUN B
Pa3IMYHbIX 00JACTIX ACSITEIbHOCTH;

- IPUMEHSATH Ha MPAKTUKE 3HAHUS B 00JIACTH MPOEKTHOIO MEHEIPKMEHTA U YIIPaBJICHUS
IIPOU3BOJICTBOM;

- IPUHUMATh 000CHOBAHHbBIE C TOYKU 3PEHUS SKOHOMUYECKON IPPEKTUBHOCTHU U
0€30MacCHOCTH TEXHUUECKUE PELIECHUs IPH IIJITaHUPOBAHUH SKCIIEPUMEHTOB U pa3zpaboTke
TEXHOJIOTUU;

- OIIpeNeNATh epeueHb 000PYA0BaHUS Ha IPOU3BOJICTBE U B JabOpaTopuu,
obecneunBaroniee 6ezonacHoe U 3PpPEeKTUBHOE MPOU3BOICTBO WM IIPOBEICHHE
AKCIEPUMEHTOB.

Bnaoemuv:

- HaBbIKAMH BbIOOpA SKOHOMHYECKH 0O0CHOBAHHBIX PEILICHUH B Pa3IMUHBIX 00IACTAX
KHU3ZHEJESITENIbHOCTH;

- METOJaMH MTPOEKTUPOBAHUS TEXHUUYECKUX OOBEKTOB, CHCTEM U TEXHOJIOTUYECKUX
IIPOLIECCOB C YUETOM 3KOHOMHUYECKHX, IKOJIOTUYECKUX, COLIMAJIHBIX U IPYTHX
OTPaHUYECHUMH;

- CUCTEMAaTUYECKMMU 3HAHUSIMU B 00JIaCTU IPOEKTHOTO MEHEKMEHTA U OCHOB YIIPaBJICHUS
IIPOU3BOJICTBOM.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paspnen 1. Beegenune. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: DxoHOMUYeckre NOTPEOHOCTH, Oy1ara U pecypcbl. DKOHOMUYECKHE CUCTEMbBI U MX
CyuIHOCTh. OOIIECTBEHHOE IMPOU3BOJICTBO U HKOHOMUYECKHE OTHOIIEHUs. [Ipon3BoicTBEeHHbIE
BO3MOXHOCTH OOlIecTBa U 3KOHOMHYECKUI BbIOOp. KpuBas mpon3BOJACTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBAIOIIEH MPEAeIbHON MOJIE3HOCTH. THUIIBI M MOJAETM SKOHOMUYECKHX CHCTEM. DJIEMEHT

36




SKOHOMMUECKOHN cucteMbl. TpaauiuonHas s3xkoHomMHu4ueckast cuctema. CoOCTBEHHOCTh: (GOpPMBI U
IyTU UX peoOpa3oBaHusl.

Tewma 2: PoiHOUHBIA MeXaHU3M crpoca U npeanokeHus. CoBepileHHas U HECOBEPILECHHAs
KOHKYpeHUUU. ToBapHbIi (PhIHOUHBIN) TUI OOIIECTBEHHOTO TPOM3BOACTBAa. CyIIHOCTD U YCIOBUS
BO3HUKHOBEHHMS PbIHKA. BHUbl ppIHKOB 1 UX cTpyKTypa. @yHKkuuu peiaka. ToBap U €ro cBOMCTBA.
Cropoc u mnpemioxeHue Ha pblHKe. [loHATHE «IACTUYHOCTHY). OJACTHUYHOCTh CHpoca U
peiioKeHus, ToueyHas U pgyrosas. CoBeplieHHass W HECOBEpIIEHHAass KOHKYpPEHLHUU.
Mounononus. Makcumuzanus npuOblid MOHONOJUCTOM. OUronous.

Tema 3: [loHsiTHE  HALMOHAJIBHOM  3KOHOMMKHM, OCHOBHBIE  MaKpPO’KOHOMHYECKHE
nokasarenu. [IoHsATHSI COBOKYITHOTO CIIpOCa M COBOKYITHOTO MPEAJIOKEHUs, (PAKTOPbI, BIUSIOLINE
Ha ux u3MeHeHus. [loTpebneHus u coepexxenus. DJKOHOMUYECKUM Kpyroodopot. [IpousBoacTgo,
obmeH u pacripezaenenne. [loTpedbnenue, cOepekeHre, UHBECTUIIMN TOBAPOB U YCIIYT.

Tema 4: ®unaHcoBas cucreMa U (UHAHCOBas MOJMTUKA oOmiectBa. ['ocynapcTBeHHbIN
Or0/KeT U rocyJapcTBEHHBIH noJr. Hamoru u HanmoroBas cucrema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tema 5: [lpennpusarue kak CyObEKT PBIHOYHOTO XO3AMCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTM WX HposBIeHUS Ha npeanpustuu. Ponp  coenuanucra XUMHYECKOH
npoMbliieHHocTu. [lpennpusarue B cucteMe pelHOUHOM 3KOHOMUKU. [Ipennpustue — kak cyObeKT
1 00BEKT MPEeANPUHUMATEIIbCKON JEeSTeIbHOCTH. 3aKOHOJaTellbHas 0aza MpeArnpuHUMAaTENIbCKON
nesTenbHOCTH. HopMaTUBHO-NIPABOBBIE aKThl, PErIaMEHTUPYIOLINE EATENbHOCTh MPEANPUATHUS.
OpranuzaliOHHO-NIPaBOBbIE (OPMbI IPEIIPUHUMATENBCKON JIE€ATENbHOCTH U KPUTEPUU HUX
BbIOOpa. @OpMbI COOCTBEHHOCTH. BHEIIHSAS 1 BHYTPEHHSIS cpefia PEATPUSATHUSL.

Tewma 6: MatepuanbHo-TexHudeckass 0Oa3za mnpousBoicTBa. CbIpbeBass U TOIUIMBHO-
sHepreTuueckas 0a3a XMMHUYECKMX Mpous3BojAcTB. [IpomsBojcTBeHHass mporpamma U
IIPOM3BOJICTBEHHAs! MOIIHOCTh NpeanpusaThs. KauecTtBo U KOHKYpEHTOCIIOCOOHOCTh MPOAYKIUH.
DKOHOMHYECKOE 000CHOBaHME BbIOOpA ChIPhS U TOILIMBA. PecypcocOepexenne. AbTepHaTUBHbBIE
HCTOYHUK ChIpbs U dHepruu. Opranuzanus CKJIaJackoro Xo3sucTaa.

Tema 7: MaTeprabHO-TEXHUYECKUE pecypcsl NPEATPUSITHS. OcHoBHbIE
IIPOM3BOJICTBEHHBIE (POH/bI XUMUYECKUX MPEANPUATUIN: MOHATHE, KIacCu(UKaLUsSI U CTPYKTypa.
[lonsiTie U CTpyKTypa OCHOBHBIX cpeAcTB. OI€HKa OCHOBHBIX CpeACTB. MeTOJbl OLICHKHU
OCHOBHBIX (poHI0B. [lokazarenu HcnoIb30BaHNs OCHOBHBIX MPOU3BOICTBEHHBIX (hOHI0B. Y3HOC 1
amopTu3alus OCHOBHBIX (oHAOB. OneHka >PQPEKTUBHOCTH HCIOIb30BAHUS OCHOBHBIX
MIPOM3BOJICTBEHHBIX (QOHJIOB. Bocmpous3BoacTBO OCHOBHBIX cpeAcTB. OOOpOTHBIE CpPEICTBa
MPENNPUATHS: MMOHSATHE, COCTaB U CTPYKTypa. McTounuku ¢opmupoBaHus 0OOPOTHBIX CPEICTB.
Ob6opaunBaeMoCTh 0OOPOTHBIX CPEACTB. MaTeprualibHbIC 3amachkl Ha mpennpusatuu. OnpeneneHue
MOTPEOHOCTH B 0OOPOTHBIX CPEIICTBAX.

Tema 8: TpynoBsle pecypcsl nmpennpusatusa. llepcoHan mpeanpuaTvss U €ro CTpPyKTypa.
OcCHOBBI OpraHuzanuu TpyJaa Ha npeanpusTuu. J((EeKTUBHOCTh UCIOJIb30BAaHUS IE€pPCOHAIa U
pabouero Bpemenu. [IpomsBomuTenbHOCTH Tpyaa W oruiata Tpyaa. OpraHuzanus 3apaOOTHOM
mwiatel Ha npennpustid. CocTtaB U CTPYKTypa MPOMBILIUIEHHO-IIPOU3BOJICTBEHHOTO IEpCoHaa.
[Ipou3BoAUTENBHOCTh TpPyZa: MOHSATHE, NMOKA3aTeld U MEeTOJbl u3MepeHus. MuauBunyanbHas u
oOulecTBEHHass ~ MPOM3BOAUTEIBHOCTh  Tpylda. PesepBbl ¥ (akTopsl  MOBBILICHUS
MIPOU3BOIUTENBHOCTH Tpyaa. DopMbl, CUCTEMBI U pa3Mep OIUIAThI TPy/Ja Ha MPEANPUSTUH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHMI AHAJIM3 HMH/KCHEPHBIX pelleHUH

Tema 9: Jloxoasl U pacxoAsl Ha MPOU3BOJICTBO, M PEATU3ALMIO IPOIYKIUN MPEAIPHUITH.
W3nepxku mpow3BOACTBa MPOAYKIUU (CeO0ECTOMMOCTB), TMPHUOBLUIb, PEHTA0CIHHOCTh U
ueHooOpazoBanue. IloHsTue 3arpaTbl Ha MPOU3BOJACTBO M peaM3alMI0  MPOIYKIUH
(cebectoumocTs). Buabl u 3HaueHue kiaccuduxanuu 3atpat. CTpyKTypa 3aTpaT Ha IPOU3BOJCTBO
U pean3alMil0 MNPOAYKUHUH. TEXHUKO-3KOHOMUYECKHH aHAIN3 WHXKEHEPHBIX PpEIICHUM.
OcoOeHHoCTH pacuera 3aTpaT Ha MPOU3BOJACTBO M pPEaIU3aLMUI0 MPOIYKIHH B KOMIUIEKCHBIX
npou3BojicTBaXx. OCHOBHBIE NYTH CHI)KEHMS 3aTpaT Ha IPOU3BOJCTBO MPOIYKIHUH. JloX0mabl
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npennpusTus. [lonsaTue npudbUIM U 10X0a NPEAIPUITUSI, METOAbI UX pacueTa. PeHTabenbHOCTb,
ee BUAbI U MeTobl pacyeTa. [lyTu noBpimeHUs: IpUOBLIN U peHTa0EIbHOCTU Ha MPEANPUATHUSIX.

Tewma 10: LlenHooOpa3zoBanue u 1LieHOBas NoJauTHKa. lleHa Ha NPOAYKLUMIO M MPUHIMIIBI
ueHooOpazoBanus. Buasl nied. CTpykTypa IieHbl, cucTeMa IeH. B3auMocBsA3M LeH U U3JEpiKeEK.
IlenoBas nonutHka. PazpaboTka 1IEHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KpEIUTHBIE OTHOILICHUSA HNpEAIPHUATHI 51 cucrema
Hanoroo6noxxkenus. Ilonstue, cocraB u CTpykTypa ¢GuHAHCOB mpeanpusTus. [IpuHumnb
Hajoroo6noxkenus. Hanorum u miarexu, yCTaHOBJIEHHbIE 3aKOHOJATEIbCTBOM: BHUJbI, CTaBKH,
00BEKThI HAJIOTOOOJIOKEHHSI U CPOKH YIIJIAThI HAjlora B OFOJIKET.

4. O0béM yueOHOM THCUMILINHBI.

O0beM TUCIUTUTHHBI

Buz yuebnoi padotst 3E Axkan. 4. | Actp. 4.
OO6mast TpyI0€MKOCTh TUCIIUTUTHHBI 3 108 81
KonrakTHasi pa0doTa - ay1uTOPHBIE 3aAHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
[Tpaktnueckue 3anstus (113) 0,44 16 12
JlaGoparopabie pabOThI 0,88 32 24
CamocrosiTesibHas padoTa: 2,10 75,6 56,7
KonrtakTHas camocrositenbHas paboTa 0,01 0,4 0.30
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB
JVCIATLTAHBI
Buja nToroBoro KOHTpoOJIS: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AHUCUUIIIIMHBI
«MaremaTuka»

1. Heap aucuumauHbl - (HOPMUPOBAHME Y CTYACHTOB CHUCTEMbl OCHOBHBIX IOHSTHM,
HCMOJIB3YEMBIX I TOCTPOCHUS BAKHEHIIMX MATEMAaTHYECKHX MOJEIEHM W MaTeMaTUYECKUX
METOJIOB JIJI ONMCAHUs PA3JIMYHBIX XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaI0OIMIACH JOJI2KEeH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-1.1, YK-1.2, VK-1.3; YVK-2.1, YK-2.2, OIIK-1.1; OIIK-1.2, OIIK-4.2

3HaTh:

. OCHOBbI  JAU(QepeHnanbHOr0 U HMHTErPajJbHOTO HCYHUCIeHUs, AuddepeHInanibHbIX
ypaBHEHUU

. MaTeMaTU4YEeCKUE TEOPHUH M METOJIbl, JIe)Kalllie B OCHOBE IMOCTPOECHUS MAaTeMaTUYECKUX
MOJIeTIei;

. OCHOBBI IPUMEHEHHS] MaTEMAaTUYECKUX MOJEIIEl 1 METO/I0B.
Ymersn:

. BBIOMpATh MAaTEMAaTUYECKUE METO/Ibl, IPUTOIHbIE [l PEIIEHHs KOHKPETHOM 3a/1auH;

. MCIO0JIb30BaTh MaTeMaTHUYECKHUE MOHSITHS, METOJAbl M MOJENIU JJIsi ONUCAaHUS PA3IUYHBIX
IIPOLIECCOB;

. BBISIBJISITh MaTeMAaTUYECKHWE 3aKOHOMEpPHOCTH, JIeXKAllMe B OCHOBE KOHKPETHBIX
MIPOLIECCOB;

. MPUMEHITh MATEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIIIIMHAPHOM YPOBHE.
Baaners:
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. OCHOBaMHU (PyH/IaMEHTAJIbHBIX MAaT€MaTUYECKUX TEOPUM U HaBBIKAMU HCIOJIb30BAHUS

MaTeMaTH4eCKOro arrmapara.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

1 CEMECTP

Beenenne. Ilpenver um Meronpl martemaruku. OmnKcaHME OCHOBHBIX pa3/ieloB Kypca.
CrpykTypa Kypca U npaBujia peHTUHHIOBON CUCTEMBI.

Pa3nes 1. DiiemeHTHI ajredpsbl.

YucnoBele MHOKeCTBa, KomIulekcHble uncia. Omnpenenurenu 11 u 111 nmopsakos. BexTopsr:
OCHOBHBIE IIOHATHSA, CKalipHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: NnpsiMas Ha IUIOCKocTH, Kpusble II mopsanka. Matpuisl: nelcTBus
HaJ MaTpuLlaMH, [IPUBEJIEHUE K CTyleHuaToMy Buay U Buny [aycca. Panr marpuipl. O6paTHas
marpunia. Teopema Kponekepa-Kanemnmu. Pemienne cucteM JIMHEHHBIX —anreOpandecKux
ypaBHeHul. CoOcTBeHHbIE Uncia U BeKTopbl. KBanparnunsie GopMmbl.

Paspen 2. ®ynukuumsa ogHoil nepemenHou. IIpexen ¢ynkuuun. HenpepbiBHOCTH
pyHxuumn.

Oynkuus. Cnocobbl 3amanus QyHKUuU. OnemeHTapHble ¢yHkuuu. [Ipenen ¢yHkuuu B
touke. OpHocTopoHHHME mpenensl. Ilpenensl Ha OeckoHEUYHOCTH. beckoHeyHO Maible U
O0eckoHeyHO OouiblIne (YHKIMH, UX CBOMCTBA M B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O IMpeneiax.
[lepBrlii U BTOpOH 3aMeuaTenbHble mpenenbl. HenpepbIBHOCTH (QYyHKIMHM B TOYKE M Ha
npoMexyTtke. CBoNCTBa (YHKLMN, HENPEPHIBHBIX Ha OTpe3kaxX. TOUKH pa3pbiBa GYHKIMH U HUX
Kiaccuukanus.

Paznea 3. InddepenunanbHoe ncyuciaeHue PyHKUMH OJHON NepeMeHHOM.

[IpousBomHas QyHKIMK, €€ TEOMETPUUYECKUA ¢ MEXAaHUYECKUH CMBICT. YpaBHECHHS
kacarenbHOM u HOopMmanu. [lpaBuna muddepenuupoBanus. Tabnuia OCHOBHBIX MPOU3BOJIHBIX.
HuddepeHurpyeMocTs (QYHKIHMH: OINpeAeIeHUEe, TEOPEMbl O CBSI3U HENPEPHIBHOCTU U
muddepeHnpyeMocTd GYHKIIMU U C CYIIECTBOBaHUEM Mpou3BoaHON. uddepentnan GyHKiuu:
omnpenenenue, cpoiictBa.  [lpousBomHas  cioxkHOM — QyHkuMH.  OCHOBHBIE  TEOPEMBI
mudpdepenunanbHoro ucunciaenus: Posns, Jlarpanxa, Kommu. [Ipasmino Jlonurans (packpbiTue
HeonpeneneHHocrei).  [IpousBoaHbIE  BBICIIMX — HOPSAKOB.  MOHOTOHHOCTH  (DYHKIIMH:
onpejesieHue, HeoOXOIUMBbIE U JIOCTATOYHBIE YCIOBUSA. ODKCTpeMyM (YHKLIMH: OIpEIEIICHUE,
HEOOXO0IMMbIE U JIOCTAaTOYHbIE YCIIOBUA. BBINYKIOCTh, BOTHYTOCTh M TOYKH Ieperuba rpaduxa
GyHKIMM: ONpeaeseHusl, He0OOXOMMbIE U JIOCTaTOYHbIE YCJIOBMSI UX cyllecTBoBaHusA. OOuias
cxeMma UcclieJoBaHUs QYHKIMH, TOCTPOCHUE UX IPapUKOB.

Paznen 4. UnTerpajibHoe ucyucjaeHne PyHKIUM OJHOI NepeMeHHOI.

[TepBooOpa3znas pynkums. HeonmpeneneHHbIN HHTErpall U €ro CBOMCTBA. Tabimita OCHOBHBIX
UHTErpaioB. MeToapl  MHTETPUPOBAHUSA:  HEMOCPEACTBEHHOE  MHTETrPUPOBAHHE, METO]
MOJCTAaHOBKM, MHTEIPUPOBAHME IO YACTSAM, HWHTETPUPOBAHUE palMOHAIBHBIX ApPOOEH,
UHTETPUPOBAHWE  HEKOTOPBIX  HUPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX  (YHKIHUH.
OnpeneneHHblil UHTErpall, €ro reoMeTpUYecKuil cMbIc, ero cBoicTBa. Teopema o cpeaHem
3HaueHuu. @opmyna Heiorona-Jleiitbnuna. 3aMeHa nepeMeHHON U UHTETPUPOBAHUE 110 YACTSAM B
OTpeJIeIECHHOM HHTerpaie. Boruncienue miouiaaei miockux Guryp u o0beMoB Tell BpallleHUs ¢
MIOMOIIBIO OINpeAEIeHHOro uHTerpana. HecoOCTBeHHbIE HMHTErpalibl: ONpPENENICHUs, CBOWMCTBA,
METO/1bI BBIYUCIICHUS.

2 CEMECTP

Paspnen S. InppepenunanbHoe ncuncieHne QyHKIMNA HECKOJIbKUX NepeMEeHHBbIX.

OyHkuuu ByX M 0Oojiee INEPEMEHHBIX: OIpejAeseHHe, 00JIacTh OompesesieHus, 00JacTb
CYLIECTBOBaHUS, T€OMETpUYECKas HHTEpIpeTalus, JMHUW YpPOBHS, U IOBEPXHOCTH YPOBHS.
[Ipenen ¢ynkuuu B Touke. YacTHble MPOW3BOJHBIE (HAa MpuMepe (YHKLUUU JBYX NEPEMEHHBIX).
Hudbdepenuupyemocts  QyHKIMH: ompeneiaeHue,  CBs3b U PepeHIupyeMoCcTH ¢
HENpPEpPBIBHOCTPIO M C CYLIECTBOBAHMEM YAaCTHBIX MPOU3BOAHBIX. JlocTarouHble yCIOBHS
mupdepenuupyemoctd  ¢yHknuu.  duddepenuupyemMocts  CIOXKHOM  (QYHKIMH, TIOJHAS
npousBojgHas. [Juddepenuman QyHkuuM ABYX  NEPEMEHHBIX, €ro  HHBApUAHTHOCTb.
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HuddepenurpoBanue (QyHKIUUM OJHOM M JBYX IEpPEMEHHBIX, 3a/JaHHON HesBHO. YacTHble
MPOM3BOJIHbIE U Ju(depeHuranbl BBICIIUX MOPSAKOB. TeopeMa O paBEHCTBE CMELIaHHBIX
MpPOU3BOJAHBIX (A (QYHKIMM JBYX MEPEMEHHbIX). AHAIUTUYECKUH MPHU3HAK IOJHOTO
muddepenunana. [lponzBoaHas no HamnpaBiIeHUIO: onpezeneHue, GopMyia Uid €€ BbIUYUCICHHUS.
I'paguieHT u ero cBOMCTBAa. OKCTpeMyMbl (YHKIMM JBYX [E€PEMEHHBIX: OIpeeseHus,
HE0OX0IMMOE M JOCTATOYHOE YCJIOBHS CYHIECTBOBAHHUS SKCTPEMyMa. YCIOBHBIM SKCTpPEMYyM:
OmpeJiesieHue, METOAbl HAaXO0XJACHUS TOUYEK YCJIOBHOIO JSKCTpeMmyma (MpsSMON METOJ U METO
MHoOxuTenell Jlarpamxka). Haubonbiiee 1 Haumenblliee 3Ha4YeHUS! QYHKIUU BYX [EPEMEHHBIX B
3aMKHYTO# 00JacTH.

Paspnen 6. KpaTHble HHTErpaJbl.

JIBOWMHOW MHTErpall: OnpeAesieHue, TeOMETPUIECKUA CMBICII, CBOKMCTBA. Teopema 0 cpeaHeM
3HAYEHUHM JBOMHOIO WHTErpaia. BblunclieHME ABOWHOrO WHTErpajga B JEKAPTOBOM CHUCTEME
KOOpAMHAT. BpluncieHue ABOMHOIO HMHTErpajla B IOJSPHONM cucTeMe KoopauHart. WHrerpai
Oiinepa - Ilyaccona. I[lpwnoxeHuss TBOWHOTO WHTErpaja: BBIYUCICHHE TUIOMIAJAN TUIOCKON
obnactu, 06beMa HUIMHAPUUECKOTO Teja, IMIIONAAN IIOBEPXHOCTH, MAacChl IUTACTUHKHU C 331aHHOMN
IJIOTHOCTBIO, KOOPJAMHAT WEHTpPA TSKECTH IUIACTUHKUA. TPOMHOM MHTErpai: OIpeleieHue,
(UBUYECKU M TEOMETPUYECKUM CMBICI, CBOWCTBA, TEOpEMa O CPEAHEM 3HAYCHHH TPOWHOTO
UWHTErpaJa. DBpluncieHue TPOWHOrO HMHTETpajia B JCKapTOBOM CHCTEME KOOpPJIMHAT, B
HWIMHAPUYECKUX U chepuueckux koopauHarax. [IpunoxeHus TpoitHOro nHTerpana: BbIYMCIeHUE
o0bema, Macchl Teja C 3a/1aHHOM IMIIOTHOCTHIO, KOOPJIMHAT IIEHTpa TSHKECTH Tela.

Pasnen 7. KpuBosinHeliHbIe M IOBEPXHOCTHBIE HHTEIPAJIBL.

KpuBonuHelHbI nHTErpan no KOOpAMHATaM: OIpeleieHne, GU3NYECKuil CMbICI,
cBoiicTBa. Bpluncienue kpuBojuHeHOro uuHrerpana. dopmyna uisi BblYMCICHUS pabOThl MpHU
IIEpEMENIEHNN MaTEepUAIbHON TOYKH B CHUJIOBOM II0JI€ BAOJL HekoToporo nytu. @opmyna I'puHa
JUIsL BBIYMCIICHHSI KPHUBOJIMHEMHOIO MHTETpaJla [0 3aMKHYTOMY KOHTypy. He3zaBucumocts
KPUBOJIMHEWHOTO MHTErpajla OT IMyTH UHTETPUPOBAHUS: HEOOXOJMMOE U JOCTATOYHOE YCIOBHE
HE3aBHCUMOCTH, KpuTepuil He3aBucuMmocTu. [loTeHnnanbHOe nosie, moTeHuanbHas QyHKIUS U ee
BBIUMCJICHUE. BpluMClIeHHEe  KPUBOJIMHEMHOTO  MHTErpajga, HE 3aBUCALIET0 OT IyTH
uHTerpupoBanus. [IoBepXHOCTHBIN HHTErpai: onpeneneHrue, GUu3n4eckuii CMbICI, BBIYUCIEHUE B
NeKapToBO# cucteMe koopaunat. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.

3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 MOPSIAKA.

JuddepeHunanbible  yYpaBHEHMs:  ONpENENCHHE, MOPSIOK,  pelIeHHe, TeopemMa
CYLIECTBOBaHMS M €IMHCTBEHHOCTU pelienus. 3agada Komm. Juddepennmanbubie ypaBHeHUS C
pazaensgomumMucs nepeMeHHbIMU. OTHOpOIHbIE ypaBHEHUs [-To mopsaka: onpeaeneHue u MEeTo
peuienus. JIuHelHble ypaBHeHHs [-TO mopsaka: OmpelneneHue W METOJ PEIICHHs. YPaBHEHHUS
bepuymnu: ompenenenne u wmeron pemenus. [duddepeHnnanbHble ypaBHEHUS B IOJTHBIX
nuddepeHnranax: omnpeneieHue U MeTo perieHus. HTerpupyronmil MHOKUTEINb: OIIpe/ieIeHHE,
CBEJICHHME K YPaBHEHMIO B NOJHBIX U depeHiranax ¢ mOMOILIbI0 HHTETPUPYIOIIETO MHOKHUTEIS.

Paznen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIrO MOPSAKA.

JuddepenunanbHble ypaBHEHHUsI BTOPOTO MOPAJIKA, JOMYCKAIOUINEe MOHKEHUE MOPSJIKa.
Jluneitnbie nuddepeHIraTbHbIE ypaBHEHUS BTOPOrO MOpPSIKA: ONpEIesieHHue, OAHOPOIHbIE U
HEOJHOPOJHbIE JIMHEHHbIEe ypaBHeHUs. CBoiicTBa penieHuil. JInHeliHas He3aBUCUMOCTh (DYHKIUH.
Onpenenurens BpoHckoro u ero cpoiictBa. TeopeMbl 0 CTpyKType OOLIMX PEIICHUN JIMHEHHBIX
OJIHOPOJHBIX M JMHEMHBIX HEOJHOPOJHBIX MU (epeHINATbHBIX YPaBHEHUH BTOPOTO MOPSIKA.
OyHIaMeHTalbHasl CUCTEMA PELIEHUH JTMHEHHOT0 OJTHOPOAHOTO JU(dEepeHINaTIbHOIO YPaBHEHUS
BTOpOTO mnopsijika. JIuneitHsle ogHOPOHbIE AU(depeHLInaibHble YPaBHEHNUs BTOPOro MOpsAKa C
MOCTOSIHHBIMHM KO3 uiiieHTamMu: Meron Oilepa A pelleHus 3TUX ypaBHeHUU. JIuHeiiHble
HEOJHOPOAHbIE  Au(depeHlnanbHble YpaBHEHHUS BTOPOrO  MOpPSAKA C  MOCTOSIHHBIMHU
ko3¢ duLmeHTaMu: METoJ 10A00pa YacTHOTO PELIEHUs 3TOTO YpaBHEHHUS C IPaBOil 4acTbiO
CHELMAaJbHOTO BUJAA W METOJ BapHallMM IPOU3BOJIBHBIX  IIOCTOSIHHBIX.  JIMHENHBIE
nuddepeHnraibHble  YpaBHEHHUs] #n-TO TOpsiIKa: CBOICTBA pELIEHHUI, TEOpPEMBbI O CTPYKTYype
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oOuiero pemreHus. AJITOPUTM TOCTPOEHUs OOILEro penieHusl JUHEWHOTo IuddepeHIHaTbHOTO
YpaBHEHHUS 1-TO MOPsiIKa C MOCTOSHHBIMU KO3 QrLIeHTaMu.

Pa3nen 10. Cucremsl audpepeHunalbHbIX yPaBHEHHUIA.

Cucrembl JIMHEHHBIX AUQQPepeHInanbHbIX YypaBHEHUN IIEPBOrO IMOPSIKA, peEIIeHUe
METO0/I0M UCKIoueHUs. CucTteMbl TUHEHHBIX U depeHIaTbHbIX YPaBHEHUN NIEPBOro MOPSIKa,
METO/i BapHalMi MPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBbl JIMHEHHBIX OJHOPOJHBIX YpaBHEHUUH
MEPBOro MOpsiiKa C IOCTOSIHHBIMU KodQQuirenramu, Merona Oinepa. CHCTEMbI JIMHEHHBIX
HEOJHOPOAHBIX U depeHIIMATBbHBIX YPaBHEHUH C IOCTOSIHHBIMU KO3 PUIIEHTaAMHU.

Paszpen 11. UnciioBble 1 QYHKIHMOHAIBbHBIE PSAbI.

UucnoBble psiibl: OCHOBHBIE TOHSTHS, CXOIUMOCTb psaa. HeoOxomumelil mpu3HaK
cxomuMmoctu psga. CoiicTBa cxoasmuxcs psgoB. JlocrarouHble MNpU3HAKU CXOAUMOCTH
3HAKOIOJIOKUTENbHBIX Ps/I0B: MHTErpajbHbIA mpu3Hak Koiu; nmpusHakd cpaBHEHHUS pSIIOB;
npusHak [lanamOepa; panukaneHelii npusHak Kommwm. Psnaer Jupuxie. 3Hakouepenyromuiics psi:
omnpezenenue, npusHak JleliOGHuna. AOCOJIIOTHAas U YCJIOBHAs CXOAMMOCTh 3HAKOIIEPEMEHHBIX
psanoB. OyHKUMOHAIbHBIE psifibl. CTENEHHbIE psiibl: ompeneneHue, Teopema AOens, WHTepBal
CXOJIMMOCTH, paauyc cxonumoctu. CBoMCTBa CTeNeHHBIX psnoB. Psaner Teinopa m Makiopena:

n

o

Iim
onpeJeIeHHE, YCIOBUS CXOAUMOCTH psaaa Teinopa k ucxomuoit Gpynkmun. Jlemma - 7 TUTSt

VxeR, JlocTtaTouHble YCIOBHS cxoauMocTu psia Teinopa. AIropuT™ pasinokeHus: PyHKIUU B

psan Makinopena. OCHOBHbIE pasioxeHus Qynkiuit: €, SIX - COSX 1n(1+x)’ (1+x)’

arctgx’ areSmx g pgn Maknopena. Pasnoxkenne QyHkumii B psag Telnopa ¢ IIOMOIIBIO
OCHOBHBIX pasnoxxeHuid. [IpruMeHeHHe CTeNeHHBIX pSAIOB: MPUOIMIKEHHBIE BBIYHCICHUS,
npuOIMKeHHOE pernieHne TuddepeHIanbHbIX ypaBHEHUH.

4. O0beM yueOHOM THCHMILITHHBI

Cemectp
. Bcero 1 2 3
Bua yuednoii padoThl A A 3E | A 36 | A
3F Kal | oo Kaj. Kaj. Kaj.
4. 4. 4. 4.

O01mas Tpya10eMKOCTh
AUCHMILINHBI

15 540 5 180 4 144 6 216

KonrTakTHas padora —

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

Jlexuyn 3,11 112 1,33 48 0,89 32 0,89 32
[TpakTueckue 3anstus (113) 3,11 ] 112 1,33 48 0,89 32 0,89 32
CamocrosiTeJibHast paboTa 6,78 | 244 2,34 84 1,22 44 3,22 | 116
;f;)g;T:;THaS{ CaMOCTOSTeJIbHas 0.4 0.4 0 0
CamocCTOSITeIbHOE H3YUCHHUE 6,78 2,34 1,22 3,22
243,6 83,6 44 116

pa3enoB JTUCIUTUTUHBI
Bua konTpoJas — 3ader ¢ n "
OLIEHK O
Bua koHTpoJsi — JK3amMeH 2 72 1 36 1 36
KonraktHas pabora - 0.8 0.4 0.4
MIPOMEKYTOYHAST ATTECTAIHS 2 1 1
[ToaroToBka K 3K3aMeHYy. 71,2 35,6 35,6

3auer ¢ IK3aMeH IK3aMeH
Buja uTOoroBoro KOHTpOJIA: .

OLIEHK O

Bua yuednoii padoThI Cemectp
Bceero 1 2 3
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AcTtp. AcTtp. 3E | Actp. | 3E | Acrp.

3E 3E

O01mas Tpya10eMKOCTh
AUCHHMILINHBI

15 405 5 135 4 108 6 162

KonrTakTHas padora —

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

Jlexmyn 3,11 84 1,33 354 0,89 | 24,03 | 0,89 | 24,03
[Tpaxtuueckue 3austus (113) 3,11 84 1,33 354 | 0,89 | 24,03 | 0,89 | 24,03
CamocrosiTejibHAs paboTa 6,78 | 183 2,34 | 63,12 | 1,22 | 32,94 | 3,22 | 86,94
K;);)T:;THaSI CaMOCTOSITEIIbHAS 0.3 0.3 0 0
f(’: 6,78 2,34 1,22 3,22
aMOCTOSITEIPHOE U3yUCHHE 182.7 62.82 32,94 87.2
pa3eiioB TUCIUILIAHBI
Bua konTpoJs — 3ader ¢ n "
OLleHKOM
Bua koHTpOJsi — DK3aMeH 2 54 1 27 1 27
KonraktHas pabora - 0.6 0.3 0.3
MTPOMEKYTOYHAS ATTECTAIHS 2 1 1
[ToaroTroBka K 3K3aMeHYy. 53,6 26,7 26,7
3auer ¢ IK3aMeH IK3aMeH
Buja uTOoroBoro KOHTpOJIA: .
OIIEHKO¥

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«O01mas 1 HeopraHn4vecKasi XUMM D

1 Heap aMcuMIUIMHBI — TpUOOpEeTEeHWe 3HAHUM W KOMIETEHIWH, (OpMHUpPOBAHUE
COBPEMEHHBIX MPEACTABICHUHN B 00JIaCTH TEOPETUIECKUX OCHOB XUMHH M XUMUH JIECMEHTOB.

2 B pe3ysbrare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACH 10JI5KEeH:

Obnadams CIeyONUMA KOMIIETESHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

VYK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2; OIIK-4.2; OIIK-4.3; OIIK-4.4.

3uamep:

— BJIEKTPOHHOE CTPOECHHE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPHH XMMHYECKOW CBSI3M B COCIMHEHUSX Pa3HbIX THUIIOB, CTPOCHUE BEUIECTBA
B KOHJICHCHPOBAaHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHYECKHUX MPOLECCOB M XapaKTEPHUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOJIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPJAMHAIIMOHHBIX COEANHEHHUI;

— MOJIyYE€HHUE, XUHMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX BEIIECTB.

Ymems:

— BBINOJIHATh OCHOBHBIE XHMHWYECKHE OIEpaluu, OMNPEACTsATh TEPMOJAMHAMHYECKUE
XapaKTEePUCTUKN XUMUYECKUX PEAKIINI U PABHOBECHBIE KOHIIEHTPALIMU BEIIECTB;

— HCIIOJIB30BaTh OCHOBHBIE XUMHYECKUE 3aKOHBI, TEPMOJUHAMUYECKHE CIIPABOYHBIC
TaHHBIC 7151 pEIICHUs PO (eCcCHOHaTbHBIX 3a1a4;

— TPOTHO3UPOBATH BIHUSHHUE PA3TUYHBIX (DAKTOPOB HA PABHOBECHE B XHMHUYECKHX
peaKkuusx.

Bnaoemo:

— TEOPETUYECKUMHM METOJAaMHU OIMCAHUS CTPOEHUS M CBOMCTB MPOCTBIX M CIOKHBIX
BEIIECTB HA OCHOBE AJIEKTPOHHOTO CTPOCHUS X aTOMOB U IOJIOKEHUS B MEPUOIMYECKON CUCTEME
XUMHUYECKUX AJIEMEHTOB;

— OCHOBHBIMH HAaBBIKAMHU PA0OTHI B XUMHYECKOH JTab0OpaTopuu;
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— DOKCIIEPUMEHTAJIbHBIMM METOJIaMU  ONPEJENIEHUsT HEKOTOPbIX (U3UKO-XUMUYECKUX
CBOMCTB HEOPraHUYECKUX COCTMHEHHUI.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BomHoBbIe cBOWCcTBa MaTepUalbHBIX OOBEKTOB. YpaBHeHue ne bpoitna. CooTHolieHue
Heonpeaenennocrei ['eitzendepra. [lonsiTue o kBaHTOBOM MexaHuke U ypaBHeHuu [lpeaunrepa.

1.2 IlepnoanuecKkuil 3aKOH U NMEPUOANYECKAs CUCTEMA.

CoBpemenHast GopMyaupoBKa nepuoauueckoro 3akona. Ilepuonuueckas cucrema M €€ CBSI3b CO
CTPOEHHEM AaTOMOB. 3aloJHEHHE AJIEKTPOHHBIX CJIOEB M O000JIOYEK aTOMOB B MEPHUOIAMYECKON
cucteme snemenToB .M. Menpaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC TPOIIECCHI.

Crenenu okwucineHus. Baxselime OKUCIMTENM U BOCCTAaHOBUTENM. BakHeilmue cxeMbl
MIPEBPALLEHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX.

1.4. XuMuueckas CBS3b U CTPOCHHE MOJICKYI.

KoBaneHTHas CBsI3b, OCHOBHBIE IIOJIOKEHHS METOJA BAJICHTHBIX CBsA3ed. PaccMmorpenue cxem
MEepEeKpbIBaHUsl ATOMHBIX OpOHuTanell nmpu oOpa3oBaHHMU CBsi3ed B MoJjekyinax. ['uOpuansarus
BOJIHOBBIX (hyHKIM. OCHOBHBIE TMOJIOKEHUSI METOJa MOJCKYJspHbIX opoutaneir (MO JIKAO).
Meron TI'mmnecnu. OOmme cBeneHHWS O KOMIUIGKCHBIX COCIUHEHHUSAX, UX CTPOCHHE.
MexmonekyasipHas 1 BHYTPUMOJIEKYJSIpHAsE BOJIOPOAHAs CBsI3b. MIOHHAs CBSA3b KakK IpelebHbIN
cilydail KOBaJIGHTHOM cBsizu. OOIIMe MpeACTaBICHUS O MEXKMOJIEKYISIPHOM B3aUMOJEHCTBUM:
OPHEHTAIIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOJCHCTBHUS.

1.5. IlonsAiTHE O XUMHUYECKOW TEPMOANHAMUKE.

TepmoauHamuueckue (QYHKIUU COCTOSHUS (XapakTepucTuueckue (yHkuuu). BHyTpeHHsS
SHEpPrusl M SHTAJIbIUA, UX (U3HUECKUi cMbICi. TepMOXUMUS U TEPMOXUMUYECKUE ypaBHEHUS.
3akoH ['ecca u cinencrBus u3 Hero. [lonstue 06 sHTponuu, abCONIOTHAST SHTPONHS U CTPOEHUE
BELECTBA. VI3MeHeHNe SHTPOINHU B Pa3JINYHBIX MIPOIIECCAX.

1.6. IlonsATHE O XUMHUYECKON KUHETHKE. XMMHYECKOE pPaBHOBECHE.

OnHocTamuifHBIE W CJIOXHBIE pEaKlUHU. 3aKOH JEUCTByOmMX Macc. KOHCTaHTa CKOpOCTH
peakuuu. MoJeKyIIpHOCT M TOPSAOK peakuuu. 3aBUCUMOCTh CKOPOCTH PpEaKUHMH OT
TEMIIEPATYPbl; SHTAIBIUSA AKTUBALUNA. | OMOT€HHBIN U F€TEPOrE€HHBIN KaTaln3.

HctunHoe u kaxyuieecs: paBHoBecus. KoHcTaHnTa xumuueckoro paBHoBecus. CMmellleHue
XMMUYECKOTO paBHOBecusl, npuHuui Jle-IlaTense — bpayna.

Ouneprusa ['n66ca, ee cBA3b ¢ dHTponued U sHTanbnued. dusnueckuil cCMbICT SHEPrUU
['uO6ca. OHTponuiiHbII M HHTaNBNUNHBINA (akTopsl nponecca. Csazb AG®, ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOopsel. PaBHOBECHS B pacTBOpax.

[Ipomeccrr,  compoBokmaromue  00pa3oBaHWE  KUJAKAX  UCTUHHBIX  PacTBOPOB
HEIJIEKTPOJIIUTOB M DJIEKTPOIUTOB. ACCOLMHMPOBAHHBIE W HEACCOLUMHUPOBAHHBIE JIIEKTPOJIMUTBHI.
Crenenr gucconmanuu. KomHcranTa aucconpanud. PaBHOBECHE B CHCTEME, COCTOSIIEH U3
HACBIIIIEHHOTO pacTBOpa MAJIOPACTBOPUMOIO JJIEKTPOJIUTAa M €ro KpucramuioB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX coeuHeHui. PaBHOBecue aucconuanuy BOJAbl, MOHHOE MPOU3BEIEHUE
BOJIBI M €T0 3aBUCUMOCTH OT Temmepatypsl. [lIkana pH. ['maponns coien.

Pa3zoen 2. Heopranmieckast Xumust

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

Bonmopoa-nepBelii 37€MEHT NEPHOJUYECKOM CUCTEMBI, €ro JBOWCTBEHHOE ITOJIOKEHUE.
Onementsl 1-2 u 13-18 rpynn nepuoauueckoi cucTeMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
AJIEKTPOHHBIX KOHQUIypalui, BEIUYMH PpaAIUYyCOB, JJIEKTPOOTPULIATEIBHOCTH U SHEPruu
MOHHM3aUU aTOMOB. THUIHMYHBIE CTENEHU OKUCICHHS. XMUMHUYECKHE CBOWCTBA MPOCTHIX BEIECTB.
3aKOHOMEPHOCTH B CTPOCHHUU U CBOMCTBaX OCHOBHBIX THUIIOB COEIMHEHUH, HX IMOJIy4yeHHE.
[Ipupoanble coeMHEHMS], [TOJIyY€HUE U IPUMEHEHHE.

2.3. Xumus d-anemenTos. 2.4. Xumus f- a1eMeHTOB.
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OnemeHTsl 3—12 rpynn NepUOJUYECKOW CHCTEMBbl. 3aKOHOMEPHOCTH B HW3MEHEHUU
AJIEKTPOHHBIX KOHQUIypalui, BEIMUUH PaJUyCcOB, SHEPIrUU MOHU3ALNU, XapaKTEPHBIX CTENeHeH
OKHUCJICHHS, KOOpDJMHAIIMOHHBIX uHced aTroMoB. llpuponHble coenMHEHUs, NOJy4eHHE U
cornocTaBjieHue (PU3MUECKUX U XUMHUYECKUX CBOMCTB MPOCThIX BeulecTB. CTpoeHHE U CBOMCTBA
OCHOBHBIX THIIOB coeMHEeHUNH. OcoOeHHOCTH f- 371eMEeHTOB.

4. O0beM yueOHOMH THCHMILTHHBI

Beero CemecTtp
. 1 2
Bun yueOHo# padoThl A A A
3E O O Kal.

9. 9. 9.
OGuast TPYA0EMKOCTh AHCHHILIHHbBI 12 432 6 216 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 6,2 224 3,56 128 2,67 96
3aHATHSA: 3
Tlexumn LIl 64 Joso| 32 oso| 32
ITpakrnyeckue 3ansatus (I113) 0§8 3 0,89 ) ) )
Jlaboparopusie padots! (JIP) 365 128 1,78 64 1,78 64
CamocrosiTeJibHas paboTa 3;7 136 1,44 52 2,33 84
KonrtakTHas camocrositenbHas paboTa 37 - - -

’ 1,44 2,33
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 7 136 57 34
JUCITUTUTUHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakTHas paboTa — mpomMexxyTodHast 0.8 0.4 0.4
aTTecTanus 2 1 1
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Buja uTOoroBoro KOHTpOJIA: IK3aMeH IK3aMeH
Beero CemecTtp
Buja yueOHo# padoThbl L 2
3E AcTtp. 3E AcTtp. 3E AcTtp.

9. 9. 9.
OO0mas Tpy10eMKOCTh THCIUTIINHBI 12 324 6 162 6 162
KonrakTHas pabora- ayiMTOpHbIE 6,2 168 3,56 96 2,67 7
3aHATHSA: 3
Jlexun 1é7 48 0,89 24 0,89 24
[TpaxTrueckue 3anarus (113) 0§8 24 0,89 24 ) )
Jlaboparopusie padots! (JIP) 365 96 1,78 48 1,78 48
CamocrosiTeJibHas paboTa 3;7 102 1,44 39 2,33 63
KonrtakTHas camocrositenbHas paboTa 37 - - -

’ 1,44 2,33

CaMOCTOSATENbHOE U3YUEHHUE Pa3/IeoB 7 102 39 63
JTUCITUTUTUHBI
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Buabl koHTpOJIS:

IK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — mpoMeKyTo4Hast 0.6 0.3 0.3
aTTeCTAIHS 2 ’ 1 ’ 1 ’
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bua uTOoroBoro KOHTpOJIA: IK3aMeH IK3aMeH

AHHOTanusA padoyeil NPOrpaMmMsl JUCHUILIMHBI
«Oprannyeckasi XMMHSD)

1 Heab qMcHUNIMHBI — NPUOOPETEHUE CTYACHTaMU 3HAHUN O CTPOCHHHM OpPraHUYECKUX
COEJIMHEHUH, OCHOBHBIX XMMHYECKUX CBOMCTBAX Pa3JIMYHBIX KJIACCOB OPraHMYECKUX COECTUHEHUN
1 METOJIaX UX MOJIY4YEHHUs, KaK MPOMBILUIEHHBIX, TaK U JJAOOPATOPHBIX.

2 B pe3yabraTe H3y4eHHs JUCHUILIUHBI 00YUAIOLIUIICA 0JI7KEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMH UX JOCTHKCHHUS:

YK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2; OIIK-4.2; OIIK-4.3; OIIK-4.4

3namo:

— TEOPETUYECKHE OCHOBBI CTPOEHUS M CBOMCTB PpAa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCAUHCHUM;

— Ccrnoco0bl MOJY4YEHHS] UM XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCAUHCHUM;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTaHUYECKUX PEAKIINIA;

Ymemo:

— MPUMEHATh TEOPETUUECKUE 3HAHUS JJISl CUHTE3a OPraHMYEeCKUX COEIMHEHUMN pa3IMYHBIX
KJIaCCOB;

— aHaAJIM3UPOBATh U MPE/ICKA3bIBaTh PEAKIIMOHHbBIE CBOMCTBA OPraHUUECKUX COCIUHEHMUI;

— COCTaBJISITh CXEMbI CHHTE3a OPraHMYECKUX COCUHEHU, 3alaHHOTO CTPOCHHUS;

Bnaoemuv:

— OCHOBaMU HOMEHKJIATyphl U KJIaCCU(PUKALUU OPraHUYECKUX COEAUHEHMUIA;

— OCHOBHBIMH T€OPETUUYECKUMHU MPEACTABICHUSIMU B OPraHUYECKON XUMUU;

— HaBbIKaMH 000CHOBAHUS PallMOHAIBHBIX CLIOCOOOB MOJIyYEHUSI OPraHUUECKUX BEILECTB.

3. KpaTkoe cogep:xaHue JUCHMILIHHbI

Pazoen 1. Teopus xumuueckoco cmpoenus u yene6o0opoovt (YB). Apomamuueckue
coeouHeHus.

1. Tlpupona XuMHYECKOU CBS3U

[Ipupona xkoBaneHtHOM cBs3u. Dopmynel  Jlpromca. @PopmanbHbll  3apsan.  Teopus
rudpuanzan AO. Teopust oTTamKUBaHMSI JIEKTPOHHBIX Map BajeHTHOH obosouku (ODI1BO) u
dbopma Mousiekyn. ATOMHO-OpOHMTanbHble MoOAeNu. IlONIPHOCTP  KOBAJIEHTHOW  CBSI3WL
NunyktuBHBI  3ddekT 3amecturencil. Jlemokanin3oBaHHas KOBAJGHTHAs CBsi3b, YCJIOBUS
nenokanu3anuu. Comnpspkenue. PesonancHble cTpykTyphl. Cepxcompspkenue. [lonsitue o
MEXaHHU3Me XUMHUYECKOW peakiuu. [IpoMexyrouHble COEAMHEHMS] M YaCTHUIbl OpPraHHMYECKUX
peakuuii: JOHOPHO-AaKLENTOPHbIE KOMIUIEKChI, HOHHBIE Iapbl, KapOOKAaTHOHbI, KapOaHHOHBI,
pajuKabl.

1.2 Anxanbl. Ctepeonsomepusi. [{ukimoankaHsl.

I'omonornueckuit  psia.  Mzomepus. Homenxnarypa. CrnocoObl  mosyuenus.  OOmias
XapaKTepUCTHKA pEeaKkUUMOHHOW crnocoOHocTH. Peaknuu ankaHoB. [‘asoreHnpoBaHue MeTaHa.
Mexanu3zm peakuur. MetwibHbIM paaukan, crtpoenue. Iloctymar Xosmmonnga. Peakuum
raJIOTEHUPOBAHMUSI ~ TOMOJIOTOB  METaHa: OpUEHTalUsl,  pEaKUHMOHHAs  CIOCOOHOCTD,
PEruoCeNeKTUBHOCTD. Psii yCTOWYMBOCTH @JIKWIIBHBIX pajuKalioB. [pyrue pajaukanbHbie (LEMHbIE
Y HEIICTIHBIE) PeaKuu ankaHoB. CTepeon3oMepus aIKaHOB. XUPATbHOCTD.
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Huknoankansl. CriocoObl nostyuenus. Peakunu nukinoankanoB. OcoOEHHOCTH peakuil MajiblX
LIUKJIOB.

1.3. AnkeHbl. AJKAHBI

I'omonoruueckuit psin. M3omepus. Homenknatypa. CriocoOsl nostyuenusi. IIpoctpancTBeHHoe
CTpOE€HHE W  TPOCTPAHCTBEHHAs M30Mepusi  alkeHoB. Peakuuum  ankeHoB.  Peaxiuu
ANIEKTPOPUIBHOTO TMPUCOEIMHEHUSI AaJIKEHOB: IPUCOEIUHEHUE TIaJloT€HOBOJIOPOIOB, BOJbI,
rajloreHoB. ['mapobopupoBaHHe alKEHOB. PermocenekTUBHOCTh peaKUHUi 3IEeKTPO(UIBHOTO
npucoeuHeHusl. MexaHu3M TpPUCOEIMHEHHUs TalloTeHOBOJOpoAa K  ankeHy. [lpaBuio
MapkoBHUKOBAa M €ro Tteopernyeckoe oObsicHeHue. CBOOOAHOPAIMKAILHOE MPHUCOEAUHEHUE
opomoBonopoaa (mepekucHsiii dddext Kapama). AmmnbHoe rajgorenupoBanue. OKUCICHUE U
030HOJIM3 aJIKeHOB. [lonmydeHue BHII-IMOJIOB, ajdbAETUAOB, KHUCIOT. OKHCIEHHE AaJKEHOB B
IIPUCYTCTBUU COJIEW MaIIaaus. [ eTeporeHHoe ruipupoBaHue.

Anxunsl. 'omonoruueckuii pan. Mzomepusa. Homenxiarypa. CriocoOsl nonydenus. Peakuuu
ankuHoB. CH-KucnoTHoCTh. AlleTUIEHM]IBI, CTPOEHUE M CBOWCTBA. Peakuuu 31meKTpoQuIIbHOTO
npucoequHeHus. Peakiuu HykieopuibHOro mnpucoequHeHus. OKHCIIEHHE, BOCCTAHOBJICHHE,
TUIPUPOBAHNE AJIKMHOB.

1.4. AnkagueHsl.

Peakmuu 1,2- u 1,4-npucoennHeHus raJoreHOBOAOPOAA U TAIOTCHOB K aueHaM. O30HOJH3.
BoccranoBnenne u okucienue aweHoB. CrnocoObl momyueHus aueHoB. Peaknus JleOenesra.
Peakuuu {unsca-Anbnepa.

1.5 Teopun apoMaTUYHOCTH.

OcoOeHHOCTH QU3NYECKUX U XUMUYECKUX CBOMCTB OeH30Ja. COBpeMEHHbIE TPEJICTABICHUS O
CTpoeHuM OeH30Ja. ApoMaTHuuecKuil xapakrep 6eH3oma. DHeprus conpspxeHus. OOIe KpuTepun
apomatuaHOCcTH. O0IIIast XapaKTepUCTHUKA PEAKIIMOHHON CIIOCOOHOCTH OEH301a.

1.6 CoenuHenust 0EH30JIbHOTO psizia

Nzomepus. Homenknatypa. CriocoObl moiydeHus. Peakuuu 3yeKTpO(HIBHOTO 3aMEIICHHUS.
Peakuuu OeH307a: HUTpOBaHUE, TaJOTEHUPOBAHUE, CYIb(PUPOBAHUE, AJKWIHPOBAHUE U
aimupoBanne no Dpupemo-Kpadgrcy. VYcmoBus peaknumit. MexaHusm  31€KTpOPUIBLHOTO
3aMeIleHns Ha ipuMepe 6er3oma. CTpoeHHe | -KoMIUIeKca.

Bnusinue 3amectuteneii B OEH30JIbHOM KOJIbLIE Ha HAIpaBJIEHHE M CKOPOCTh peakuui
ANIEKTPOUIBHOTO 3aMEIICHUS: Opmo-napa-OpueHTaHTbl aKTUBUPYIOIIME U JE€3aKTUBUPYIOLIUE,
MeTa-OpHEHTAHTHI IC3aKTHBHPYIOIIHe. BIMsHIe Ha YCTOHYHBOCTD [ -KOMITIEKCOB.

Anxwunbenzonbsl.  CnocoOGbl  mosiydyeHHs  alkuiOeH30s10B.  OcCOOEHHOCTHM — peakuuii
ankuirpoBanust no @punento-Kpadrcy. Xumunueckue cpoiicTBa ankuiOeH30J0B. Baxuelniue
MpeICTaBUTENN: O€H30I1, TOJIY0I, KCHIIOJIbI, KyMOJI, CTUPOJL

Pazoen 2. «Memannopeanuueckue coedunenus. Ianocenonpouzsoousie. Cnupmol, ¢heronvl,
npocmoie 3Qupbvly

2.1 MeTannoopraHi4ecKkue COeIMHEHUS

PeaxTtus ['punsspa. [loaydenue ciupToB ¢ MCIIOJIBb30BaHUEM peakTuBa ['punbspa

2.2 ['aJIoreHonpou3BOAHbIE

Ankwi- w  ammuiranoreHuabl. Peaknuu HyKI€O(QUIBHOTO 3aMEIICHHUs] U OTIIEIJICHHSL.
[lonsiTne HYKI€OQUIBHOCTH M OCHOBHOCTM pEareHTOB. DBHUMOJEKYISpHBIH  MeXaHU3M
HykieopuiabHOro 3amemieHuss (S.2). BausHue oTAenpHBIX (QAKTOPOB Ha PEAKIHMOHHYIO
CIOCOOHOCTh TaJIOTE€HONIPOU3BOIHBIX: CTPOEHUE CcyOcTpaTa, XapaKTep yXOJslleill TpyIbl, cuiia
HYKJICODUIBHOTO  peareHra, nmnpupona pactBopurensa.  Crepeoxumus  peakumid  S.2.
MOHOMONEKYISIpHBIM MeXaHU3M HYKJIEO(UIHHOTO 3aMellleHus. BiusHue oTaenbHBIX (akTOpoB
Ha PEaKUUOHHYIO CIIOCOOHOCTh TaJOT€HONPOU3BOJHBIX: CTPOGHHME cyOcTpaTa, HpUpojia
HyKJIeopUIBLHOTO areHTa u pactBopurtensa. Crepeoxumus peakumii Syl. HampaBnenue peaxiuit
OTLIEIUIeHU: ITpaBuiIa 3aiiena u ['opmana.

ApoMaruyeckue rajoreHonpou3Boanble. OCOOEHHOCTU CBA3M YIJIEPOJ-TajloreH M PeaKiuu
3aMEIleHUsl TaJoTeHa. 3aMellleHWe TaJloTéHa B AaKTUBHUPOBAHHBIX U HEAKTMBUPOBAHHBIX
rajloreHapeHax.
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2.3 Couptbl. DeHOBI.

Opnoaromuble ciupThl. Knaccudukanus u HoMeHkiaaTypa. CriocoObl HOJTydeHHUS.

Xumuyeckue cBoiictBa. Peaknuu HykineoQuIbHOro 3aMelieHus crnupToB. Peakuuu
anuMUHUpOBaHMs. OKHCIIEHUE U IerHIpUpOBaHUE.

®enonbl. Knaccudukanus u HoMmeHkiatypa. CrnocoObl mosiydyeHus. Peakiuu ruipoxcu-
rpynnbl. Peaknuu ankunupoBaHuss M auuwiMpoBaHus. Peakuuu apomaTHueckoro sjpa:
raJIOrTeHUpPOBaHME, HUTPOBAHME, Cylb(upoBanue, HuTposzupoBanue. Peaxnus Kombbe-

[ImutTa.

2.4 IIpocteie 3¢upbl. DNOKCUABI.

CriocoObl monydeHus. XUMHYECKUE CBOMCTBAa. Peakimuu pacuieruieHuss mpocThIX 3(PHUpPOB
raJIor€HOBOIOPOJOM: HampaBiieHue peaknuil pacuiervienus. CuHTe3 3MOKcHIoB. PackpbiTue
AIOKCUIHOTO IUKJIA.

Pazoen 3. «Anvoecuowt, kemonwl. Kapoorosvle kuciomol u ux QyHKYUOHAIbHBIE NPOU3BOOHDLE.
A3zomcoodepacawue coeouHenus»

3.1 Anpaeruibl ¥ KETOHBI

CriocoObl mosryyeHusi. XuMuyeckue cBoiictBa. Peakuuu mnpucoeaunenus O-Hykineoduaon
(Boma, cnupThl, ankorojAThl). Peaknum ¢ N-Hykineoduimamu: MexXaHU3M HYKJIEO(DUIBLHOTO
MPUCOEIMHEHUSI-OTILEIUVICHUsIHA TTpuMepe OeH3albaHW/IMHA (aMMMAK, MEPBUYHBbIE U BTOPUYHbBIE
aMUHBl, TUJPOKCUJIAMUH, Trujapasunsl). Kerto-eHosbHas  Tayromepus.  Peaknum (-
ranorenupoBanus. Peaknms Kannunuapo, ee Mexanusm. BoccraHoBiieHME 10 CHOUPTOB M
YTJI€BOJAOPOJIOB.

3.2 KapOoHOBBIE KHUCIIOTHI.

OnHoocHOBHBIE KapOOHOBBIE KHCHOTHL. Kiaccudukanus u HOMmeHknatypa. CrocoObl
nosnyueHusi. Peakuuu ¢ HykiIeoQUIBHBIMM peareHTamu (amMMmuak, cnupthbl). Peaxmus
sTepuduKkanuy, ee Mexanusm. BoccraHoiieHue.

3.3 ®yHKUMOHATIbHBIE TPOU3BOIHbIE KAPOOHOBBIX KUCIIOT

OyHKIMOHAJIbHbBIE MIPOU3BOJIHBIE KapOOHOBBIX KUCJIOT: raJIor€HaHT UAPUIbI
(auuirasoreHubpl), aHTUAPUIBL, CIOXKHBIE 3GUpPbl, amMuabl, HUTpUWIbl. CrocoObl MOJIydyeHUS.
Peakuuu N- un O-anmnupoBaHusi, UX MEXaHU3MbI. ['UAPOIIN3: KUCIOTHBINA M OCHOBHBIM.

3.4 Hutpocoenunenus

Knaccudukanus n HOMeHkmarypa. CriocoObl monydeHus. XUMUYECKUE CBOMCTBaA. Peakiuu
BOCCTaHOBJICHUSI.

3.5 AMuHBI

Knaccudukanus m HoMeHKIaTypa. XUMHUUYECKHE CBOMCTBA. Peakiuu ¢ KucioTamu, CTpoeHue
cosel. AnkuinupoBaHMe W anwimpoBaHue. lloslydeHme — HMa30COENMHEHHMM — peakuuein
nuazoTupoBaHus. [Ipumenenue coseit OeH30/11Ma30HUS Ui CHHTE3a: TaJloreH00eH30J10B, (heHoa,
aHW30J1a, THIpa3uHa, OeH307a.

4 O0beM yueOHOI 1 CHUIIUHBI.

Cemectp
Bcero
B yue6HOi paGoTI 2 cemecTp 3 cemecTp
3E Akan. 3E Akap 3E Akan.
q. . 4. q.

OO61ast TpyA0€MKOCTh AUCITUTLTHHBI 8 288 3 108 5 180
KonrakTHasi paboTa — ayIuTOpPHBIE 3,11 112 1,33 48 1,78 64
3aHATHSA:
Jlexuu 1,33 48 0,44 16 0,89 32
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie pabotsi (JIP) - - - - - -
CamocrosiTejibHAs padoTa 3,89 140 1,67 60 2,22 80
KonrtakTHas camocrositenbHas paboTa
(AmmK uz VII ons 3au / 3au4 c oy.) 3,89 0.4 1,67 0.4 2,22 80

47



CamMocTosATenpHOE N3YUCHUE Pa3/IeIOB
JIACLIMIITHHBI
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
IK3aMeH 1 36 - - 1 36
KoHTakTHas paboTa — TpPOMEKYTOYHAsS

0,4 - 0,4
arTecTauus 1 - 1
[ToaroroBka K 3K3aMeHy. 35,6 - 35,6
3auér ¢

Buja urorosoro KOHTPOJIsA: . OK3aMeH
OICHKOU

139,6 59,6 -

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUIIIMHBI
«Puzuka»

1 Heap AuCHMIUIMHBI — NPUOOpETEHHE CTYAEHTAaMHU 3HAHHUIl 10 OCHOBHBIM pa3jielaM
(GU3MKY 1 YMEHUIO IPUMEHSATD UX B IPYTHX €CTECTBEHHOHAYYHBIX JIUCHUIUIMHAX.

2 B pe3yabraTe H3y4eHHUsS JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams CIeyONMMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

VYK-1.1, YK-1.2, VK-1.3, YK-2.1, YK-2.2, OIIK-1.1, OIIK-1.2, OIIK-4.2, OIIK-4.3, OIlK-4.4.
3namo:

- (u3nueckue OCHOBbI MEXaHUKH, (GU3UKK KoJeOaHUH U BOJIH, JJIEKTpUYECTBA U
MarHeTusma, OJJIEKTPOJMHAMUKH, CTATUCTHUYECKOM (U3UKM U TEPMOJMHAMHUKHU, KBAHTOBOM
¢buzuky;

- cMbIcn (yHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, INPUHIUIIOB M IOCTYJIATOB; HX
(OpMyYIMPOBKHU U TPAaHUIIBI IPUMEHUMOCTH;

- CBf3b IIMPOKOro Kpyra (UM3MUECKUX SIBJICHUH ¢ (pyHIaMEHTaIbHBIMM NPUHIUIAMH U
3aKOHAMH (PU3MKU; OCHOBHBIE METO/Ibl PELICHHUS 33/1a4 110 ONMCAHUIO (PU3NUECKUX SIBJICHMIA;

- METOJIbI 00PabOTKH Pe3yabTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUYECKHE 3HAHMSI M SKCIIEPUMEHTAJIbHbIE METOJAbl MCCIEJOBaHUS MpU
pelieHny npodeccuoHalbHbIX 3a/a4;

-IPOBOJIUTH PACYETHI, OCYIIECTBIATh aHAJIW3 U Ha OCHOBE 3TOTO J€jaTb 00OCHOBaHHbBIE
BBIBOJIbI;

- aHaJU3UPOBATH PE3yJbTaThl HAOMIOAEHUM U SKCIIEPUMEHTOB C MPUMEHEHUEM OCHOBHBIX
3aKOHOB U IPUHIUIIOB (PU3UKH;

- ONpeAensaTh XapakTep (PU3MYECKHX IMPOLECCOB MO KOMIUIEKCY 3KCIEPUMEHTAIbHON
uH(popMaLuy Ipy NOMOLIM rpaduKoB, TAOIUI] U YPaBHEHUH;

- MPEACTaBIATh 00pabOTaHHYI0 SKCIEPUMEHTAIbHYIO U TEOPETUUYECKYIO MH(OpMAIHIO B
YCTHOH M NMUCBMEHHOU (hopMe, B TOM 4YMCIIE C HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Bnaoemuv:

- HaBbIKAMH pabOThI C IHUPOKUM KPYToM (PU3HUECKUX MPHUOOPOB U 000PYA0BAHNUS;

- HaBbIKAMH 00OCHOBAHMSI CBOMX CYKJEHHI U BbIOOpa METOa UCCIIEI0BAHUS.

3 KpaTkoe coaepskaHue M CHUILTHHBI

Pazoen 1. Puzuyeckue ocHO8bI MEXAHUKU.

1.1. Tlpeamer ¢usuku. Meroapl (PU3MIECKOTO HCCICAOBAHUSA: OIBIT, THIOTE3a,
sKcnepuMeHT, Teopus. llpenmer kuHematuku. IlepemerieHue, CKOPOCTb, YCKOpPEHHE.
Kunemarnueckue XapakTepuCTUKU BpaIlaTeIbHOTO JBUKECHHUSL.

1.2. 3akonsl HploToHa. 3aKOH BCEMHMPHOTO TATOTEHHS. 3aKOH BCEMHUPHOTO TITOTEHMS.
JIBr>keHue Tea nepeMeHHoN Macchl. Y paBHeHust Memepckoro. @opmyna [{nogKoBCKoro.

1.3. Yopyruii u Heynpyruil yaapsl mapoB. MOMEHT MHEpPLUHMH MaTepUalbHON TOUKH U
TBEpOro Tena.
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1.4. Kunemarnka rapMOHMYECKHMX KoJjeOaHui. [(uddepennnanbaoe ypaBHEHHE
rapMOHUYEcKUX KoJjiebanui. [loHsTHE O 3aTyXaroUuX U BBIHY)XJEHHBIX KosieOaHusx. BoiaHoBoe
nBUKEeHHE. BOIHBI IPOA0IbHBIE U TONIEPEYHBIE.

Pazoen 2. Monexynapnas ¢uzuxa u mepmoounamuxa.

2.1. DneMeHThl TepMOAMHAMHKM U  (u3HUecKod KuHETHKU. WMaeanpHbI ras.
Pacnipenenenne bonpiiMana u ero odmeduznueckuii cMbici. PeanbHblii ra3. YpaBaenue Ban-nep-
Baasbca.

2.2. Tepmonunamuyeckuit wmeton B ¢usuke. PaBHOBecHble cocTosiHus. Hauvana
TepMOIMHAMUKU. L{UKIIbl. DHTpONUS U €€ CTaTUCTUYECKOE TOJIKOBaHHUE.

2.3. SBnenue mnepenoca. Hduddysus. 3akon duxa. TermonpoBomHocTs. 3akoH Dyphe.
Buyrpennee Tpenue (Bs3kocTb). 3akoH HpioToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3akon Kymnona. Teopema Octporpanckoro-I'aycca. Jumons. JludnexTpuku B
AJIEKTPOCTATUYECKOM I10J1€

Pazoen 4. Dnekmpomacnemusm.

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

4.2. MarneTuku. DNeKTpoMarHuTHas UHAYKIus. Y paBHeHne MakcBesia.

Paszoen 5. Onmuka.

5.1. UnTepdepentus BonH. Judpakmus BonH. [lonsipuszaiys BOJH.

5.2. TennoBoe uznydenue. 3akoH Kupxroda. ['mmoresza [1nanka. KBantoBoe oObsicHeHHE
TeroBoro uinydenus. Dpdext Komnrona.

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

Pazoen 6. Dnemenmuor keanmosou ghusuxu.

6.1. Tunoresa ne bpoins. BonnoBoe ypaBHenue Illpeaunrepa uis cTanuoOHApHBIX
cocrosinuil. OnbiTel Ll Tepua-I'epnaxa.

6.2. Mmnoroanektponnbiii  atoM. Oddext 3eemana. [lpunnmn I[laynu. KsanToBbIE
cTaTUCTUYEeCKue pacnpenencHus bose-Oinmreiina 1 @epmu-Lupaka. @oHonsl. 3akonsl Jlebas u
DWHIITEHHA.

4 O0beM yueOHOM TMCUUIITUHBI

Beero CemecTtp
. Ne 2 Ne 3
Bun yue6noit paboTsl A A A
3E Kal | g Kal | ap Kal.
q. q. q.
OO61ast TpyA0€MKOCTh TUCIIUTUTHHBI 10 360 4 144 6 216
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 35| 128 |13 48 2,2 80

B TOM 4mcJjie B (popMe NpaKTHYECKOH MOATOTOBKHU
(npu nanuuuu)

Jlexuun 1,3 48 0.4 16 0.9 32

B TOM 4HClIe B OopMe MPaAKTUICCKOM MOJATOTOBKH
(npu nanuyuu)

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

B TOM 4HClIe B JOopMe MPAKTUICCKOM MOJATOTOBKH
(npu nanuyuu)

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

B TOM 4HClIe B OpME MPAKTUICCKOM MOATOTOBKH
(npu nanuyuu)

CamocrosiTe/ibHAs padoTa 45| 160 | 1,7 60 28| 100

KonrtakTHas camocrositensHas pabota (AmmK uz VII 0.8 0.4 0.4

ons 3a4 /3a4 ¢ oy.)

C 4,5 1,7 2,8
AMOCTOSATEBHOE H3YCHUE PA3AENOB UCLHILIHHEL 159.2 506 996

(unu Opyeue 6udvl camocmosamenbHol pabomoi)
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Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
Jk3aMeH (ecau npedycmompen YII) 2 72 1 36 1 36
KonrtakTHas paboTa — mpoMeKyTOYHas aTTECTaIUs ) 0,8 ; 0,4 1 0,4
[ToaroroBka K 3K3aMeHy. 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Cemectp
Bu e06HOi1 paboTHI peere Ne 2 Ne 3
Ay P 3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 10 270 4 108 6 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,5 96 1,3 36 2,2 60
B TOM 4HcJe B (popMe NPpaKTHYECKOMH
MOATOTOBKU (npu Hanuuuu) ) ) ) ) ) )
Jlexkun 1,3 36 0.4 12 0.9 24
B TOM 4ucIie B (popMe MPaKTUUECKOU MOATOTOBKH
(npu nanuyuu) ) ) ) ) ) )
ITpaxTuueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4ucJie B (popMe MPaKTUUECKOH MOATOTOBKH
(npu nanuuuu) ) ) ) ) ) )
Jlaboparopusie padots! (JIP) 09 24 (04| 12 |04 12
B TOM 4ucJe B (popMe MpaKTUUECKOU MOATOTOBKH (npu
HAIUYULU) ) ) ) ) ) )
CamocrosiTeJibHAas paboTa 45| 120 |1,7| 45 |28 | 75
Konrtakthas camocrositensHas padota (AmmK uz VII ons
0,6 0,3 0,3
3ay /3a4 c oy.) 45 17 28
CaMOoCTOSATeTBbHOE U3YUCHHUE Pa3/IeiOB JUCIUTIIHHBI (u1u ’ ’ ’
. 119,4 44,7 74,7
opyaue 8udbl CamocmosmenbHou pabomol)
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
Jk3aMeH (ecau npedycmompen YII) 2 54 1127 | 1| 27
KoHTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTaIHs ) 0,6 ; 0,3 1 0,3
[ToaroToBka K 3K3aMeHYy. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH | JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AHUCUUIIIIMHBI

«IKOJIOTUS»

1 Heab aucuMIuIMHBI - CPOPMHUPOBATH Y CTYIACHTOB CHCTEMHBIC 0a30BbIC 3HAHUSA
OCHOBHBIX JKOJIOTUYECKHX 3aKOHOB, OMPEACTAIONIMX CYIIECTBOBAaHWE U B3aWMOJCHCTBHE
OMOJIOTMYECKHUX CHUCTEM Pa3IMYHbIX YPOBHEH; 00 aHTPONOreHHBIX BO3AEUCTBUSIX Ha Ouocdepy u o
O6ropa3zHooOpa3nu, Kak OCHOBE YCTOMYHUBOCTH COOOIIIECTB.
2 B pe3yabTaTe u3y4yeHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH
Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TOCTHKCHUS:
VK-2.2; VK-8.1; YK-8.2; OIIK-2.2; OIIK-6.1; OIIK-6.2

3namo:

- (bYHHaMCHTaJ'IBHBIG IOHATHSA, 3aKOHBI U ITPUHIUIIBI S9KOJIOTHUH,
- 3aKOHOMCPHOCTH PA3BHUTHA SKOCUCTEM U UX KOMIIOHCHTOB;
- IPUYHUHBI 1 TCHACHIIUU PasBUTHUA COBPEMCHHBIX 3KOJIOTHUYCCKUX HpO6J'I€M;

50




- OCHOBHBIC pe3yJbTaThl BO3JCUCTBHS OOIIECTBA HA MPHUPOIY; DKOJOTHUSCKUC
MTOCJICJICTBUS 3TOTO BO3JICHCTBUS;

- YCIIOBHUS YCTOHYHBOTO Pa3BUTHS YEIOBEUCCTBA,

Ymemo:

- OOBSCHUTh TNPUIMHHO-CIICJICTBEHHBIC CBS3M OJKOJOTHYECKMX W HCTOPUUYCCKUX
MIPOIIECCOB, BJIMSHUE YCIIOBEKAa HA DKOJIOTHYECKUE SIBJICHUS, WJEH YCTOWYHMBOTO Pa3BUTH,
IKOJIOTHYECKON JACITETLHOCTH U KYJIbTYPHI,

- QHAIM3HWPOBATHh PA3JIMYHBIC DKOJIOTHUYSCKHAE CUTYyallid, PHHUMATh KOHKPETHBIC
PEIICHHUS 10 UX YITYYIICHHIO.

Bnaoemo:

- MOHATUHHBIM aNapaToM 3KOJIOTUH JIJIS aHAJIM3a JAHHBIX 110 YKOJIOTHH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue

CoBpeMeHHAsl JKOJIOTHS — MEKIUCIMIUIMHAPHAS 0071acTh 3HAHWH. OKOJIOTHS Kak
dbyHIaMeHTaIbHAsl OCHOBA YCTOMYHMBOTO Pa3BUTHS U COXpaHEHHs OmopaszHooOpazusa. CTpykrypa
COBPEMEHHOM AKOJIOTMM W OCHOBHBIC METOJBI HCCIeNoBaHUSA. HaydHO-IpakTUYEeCKHe 3alaqd
COBpEeMEHHO# 3koJioruu. OCHOBHBIC HAIPABJICHUS COBPEMEHHBIX KOJOTHICCKUX UCCIICIOBAHUHN B
Poccun u 3a pybexom.

Pazoen 1. buocgepa

CucTteMHBIC TIOCTYJIATBI B O3KOJOTHH. OTalbl pa3BHTHS CyNepcHCTeMbl «YeloBek —
OxoHomuka — buora — Cpena». CoBpeMeHHbI 3KOJOTrMYeckuil kpusuc. Poib Hayku B
IIPEOI0JIEHUH IKOJIOIMYECKOTO Kpu3uca. KoHnenmus ycToiauBoro pa3BuTHs.

Wepapxuss ypoBHEH opraHm3anuy >KH3HH (KJI€TKa — TKaHb — OpraH — OPraHu3M —
cooOmectBo). Konmenuust sxocuctembl. buochepa kak skocuctema. buomornueckoe
pOIyIMpoBaHue B Owocepe. bruosormueckas peryasiust reOXHUMHYECKOr cpenbl. OCHOBHBIC
cBoiictBa Omocdepsl. Mecto Omochepsl cpenu obonouek 3emmm. B.M. Bepnanckmii o
B3aMMO/ICHCTBUH KHBOTO M KOCHOTO BEIIECTBA, O «BCIOJHOCTH» XHU3HU. brocdepHbie GyHKITUU
yenoBeka. Hoocdepa

KpyroBopoTsl Hanbosee 3HAYMMBIX OMOTEHHBIX MJIEMEHTOB. THIIBI IIUPKYJISAIUA OMOTEHHBIX
aneMeHToB B Onocdepe. HapymieHns OMOT€OXMMUYECKUX IMKIOB, BO3HUKAIOIINE B PE3yJabTaTe
BO3pACTAOIICH aHTPOIIOTEHHOW HArPy3KH, U UX TOCIICICTBHS.

Pazoen 2. Dxocucmemsi

Konnerus sxocuctembl. COOTHOIIIEHNE IOHITHIA «OMOTEOIEHO3» H «dKocucTeMay. CocTas
U OCHOBHBIC XapaKTEPHUCTUKH OKOCUCTeM. [IpOoayleHThl, KOHCYMEHTBI, PEIYIEHTHhI, WX
JKOJIOTHYeCKass potib. IloTok 2Heprum B dKOocucTeme. [IWIIeBbIe IeMU W IHIIEBHIC CETH.
Tpoduueckne ypoBHU. PacmpenerneHue SHEpruud B SKOCHUCTEME, MPABUIIO JIECATH TPOIICHTOB.
[IpaBWiIO HSKOJIOTHYECKUX THUPAMHJ: TPABWIO MHPAMUILI IMPOIYKIIUH, TPABHIO ITHPAMUIBI
OumoMacc ® TPABWIO THUpPaMHIbI 4YHucel. JIMHAMHKA OSKOCHUCTEM, CYKIECCHUH, ITallbl
CYKIIECCHOHHOTO Tmporiecca. Ponb OnopasHooOpasus B TOJICPKAHHHM IEJIOCTHOCTH U
(YHKIIMOHATLHOW YCTOWYMBOCTH dKOCHCTeM. KimmMarndeckas 30HAJIBHOCTh W OCHOBHBIC THITBI
Ha3zeMHBIX OJKocucteM. (OcoOEHHOCTH BOAHBIX J3KocucTeM. IDlIaHkTOH, OEHTOC, HEKTOH.
AHTPOIIOTEHHBIE YKOCHUCTEMBI: arPO3KOCHCTEMBI H YPOOCHCTEMBI.

Pazoen 3. Coobwecmsa u nonynayuu

[Tonstre o momynsauu. CTaTUYeCKHe MOKA3aTeIH MMOMYJISIUN: YACICHHOCTh, INIOTHOCTD,
MOKa3aTeau CTPYKTYphl. JIMHaMHYeCKHEe IMOKa3aTedu MOMYJISAIHUNA: POXKIAEMOCTb, CMEPTHOCTD,
CKOpOCTh pocTta. [IpoTOIDKUTEIEHOCTh JKM3HH W BBDKHBAEMOCTh. KpHBBIC BBDKHUBAHUS.
DKOJIOTUYECKHE CTPATETUH BEDKUBAHUS. Peryisiiust INIOTHOCTH MOITYJISIUH.

Bunosas crpykrypa coobmiectB. [IpocTtpancTBenHas cTpykrypa cooOmiecTB. buotuueckue
CBsI3H. DKOJIOTHYECKas HUIIA. Peann3oBanHas U QyHIaMeHTAIbHAS HUTITH.

Pa3zoen 4. Opeanusm u cpeoa

['maBHBIC YPOBHH OpraHM3AIMK KXUBBIX cUcTeM. OpraHu3M Kak JKUBas IEJIOCTHAs CHCTEMa.
Pa3nooOpa3ue opranusmoB. Dxojiorudeckue QaxTopbl, UX Kiaccupukauus. Jlumutupyromme
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skosiornueckue (akropsl. IlpaBuno JIuOuxa, 3akon lendopaa. Anantanus. TonepaHTHOCTH U
pe3ucTeHTHOCTh. O0mue 3aKOHOMEPHOCTH JICHCTBUSL DKOJOTMUYECKUX (PAaKTOPOB HA OPraHH3M.
KommnekcHoe aelictBue cpeapl. 3HaYeHHE CBETa, TEMIEpPaTypbl M BIAKHOCTH JJIS KUBBIX
OpraHu3MOB. DKOJIOTHUECKHE W (pru3Hoornyeckne puTMbl B mpupojae. buoputmel. Ctpecc Kak
AKOJIOTUYECKHUH (haKTop.

[Tonsitne «cpema xu3Hu». OOmas XapaKTEPUCTHUKA OCHOBHBIX CpPEJ KH3HHU: BOJHOM,
HA3eMHO-BO3AYIIHOW, MOYBEHHOM M opraHusMeHHou. Cpeapl oOWUTaHUS, MECTOOOUTAaHUS U
OMOTOIIBI.

dopmupoBaHuE apeanioB, IEPBUYHBIN apeajl, pacceleHne OpraHu3MoB. ['paHuUIbI, pa3Mephl
u Qopmbl apeasioB W (GaKTOpel, MX OOYyCIaBIWMBAIONIME. DHIEMHKH W PEIUKTHL. LleHTpsI
TaKCOHOMHYECKOTO  pa3HOOOpa3us, WEHTPHl IMPOUCXOXKICHHUS  BHUIOB.  AHTPONOTEHHAS
TpaHcpopMalus apeasos.

[IpencraBnenne o Omome. PacTuTenbHOCTH M KHBOTHOE HaceneHHe. [IoHATHE «OKOTOHY.
[InanerapHblii, peruoHaIbHBIA M TOIMOJOTMYECKUN (JaHAIA(THBIN) YpOBHH AuddepeHunanuu
’KHBOTO TIOKPOBA CYIIIH.

Konnenmms O6uonornyeckoro pasznoobOpasusi. YpoBHU OHOpazHOOOpaswsi: TEHETHYECKHH,
BHJIOBOM, IKOCUCTEMHBIN. BcemupHas cTparerus coxpaHEHHs OMOJIOTHYECKOTO pPa3zHOOOpa3usi.
OxpaHa peaKuX U rcye3aromux BuI0B. KpacHble KHUTH. 3aOBeIHUKY ¥ HAITMOHAIBHBIEC TTAPKH.

Paszoen 5. Yemoiiuusoe npupodononvzosanue

[TpoOnemMBbl M TIEPCIIEKTUBBI OOECIIEYCHUST YeIOBEUECTBA OMOJIOTUYECKUMHU PECYpPCAMH.
ATpOdKOJIOTHS, TEHOMOJU(PHUIIMPOBAHHBIE OPraHU3MBI, MApPUKYIbTypa. VHBa3WM 4yKepoIHBIX
BUJIOB, «CTHpaHue» oOuoreorpaduueckux pyOexeil, aHTpororeHHas TpaHcpopMmaius ¢uop u
¢dayH. 3HaueHHe 0CO00 OXpaHSEMbIX MPHUPOAHBIX TEPPUTOPUII M HMX COBpPEMEHHAas CHUCTeMa:
HAIlMOHAJIGHBIC TAPKH, 3aIOBEJIHUKH, 3aKa3HHUKH, MPHUPOTHBIC TApKH, PE3epBaThl, MAMATHUKA
npupoipl. OCHOBHBIC IPUHIIUIIBI U METOJIBI OIICHKH Ka4yecTBa OKPYXAIOIIEH Cpellbl, € JHHAMUKA
BO BpPEMEHM H TMPOCTpaHCTBE. MEXKIyHApOIHOE COTPYAHHYECTBO B OONACTH H3YYCHUS U
coxpaHeHHUs OMopa3zHoOOpa3us.

Paszoen 6. Inobanvusie sxonocuueckue npoodiemol

[TonsiTHe «3arpsi3sHEeHUE OKpy»Katolei cpeab». Kitaccudukanus 3arpsa3HeHU OKpyKaromien
cpeapl. XUMHUYECKUE 3arps3HUTENTH (TSHKENbIE METaUTbl, TECTHUIHMIBI, HUTPATBI U T. I.), HX
WUCTOYHHMKH, a TakXKe IMpsIMOe M KOCBEHHOE BoszfeicTBue. Kiaccudukanms 3arps3HSIONINX
BEIIECCTB 110 CTENEHH OMacHOCTH. Pu3nueckoe 3arpsi3HeHne (paJuaoHHOe, 3JIEKTPOMAarHUTHOE,
IIyMOBOE, BHOpPAIlMOHHOE, TEIUIOBOE, CBETOBOE), €r0 MCTOYHWUKH M IIOCIEACTBHUS ISl JKUBBIX
opranu3MoB. brosorndyeckoe 3arpsizHeHne, ero MPUMEpPHI U MOCIIEACTBUS. 3arps3HeHNe TBEPIbIMU
0TX0J]aMH, Tipo0IeMa HaKOTUICHUST MyCOpa.

[Tonsite 17100aMbHOM 3KOJOTUYECKOM TpoOJIeMbl. DKOJOIMYECKUH KPU3UC U €ro
XapakTepHble 4YepThl. Llemb mpu4mMH r100aJhHOTO JKOJIOTHYECKOTO KpPU3HCA, MYyTH BBIXOAA M3
Hero. [lemorpaduueckass mpoOnema. Jlemorpaduyeckue mpoOJieMbl Pa3BUTHS YEIOBEYECKOTO
obmecrtBa. IloHsite memorpadmyecKoro B3pbIBA. IJKOJOTHYECKHE IMPOOJIEMBI, CBS3aHHBIE C
pocToM ymucieHHocTH HaceneHus. [Ipobmembr ypOanuzarnuu. [IpogoBonscTBeHHAs mpobdiiemMa, ee
npuyuHbl U cienctBus. [lytu pemieHust mpoOieMbl. DHepreTudeckass M ChIpbeBas mpoliema.
[MapuuxoBeiii  3pdext. Kucnorueie poxau. Paspymenue o30HOoBoro ciosi. CHuKeHUe
O6uopa3zHooOpa3us Kak riodanpHas dKojorudeckas npoodisema. OmycThIHUBaHUE Kak IIo0aabHas
sKosioruueckas mpobnema. OobesnecuBaHMe Kak IJI00albHAs dJKOJOrMYEcKas mpobiema.
PanpnoakTuBHOE 3arpsi3HEHHE.

OO61Iee KOJIMYECTBO Pa3eyioB — 6.

4. O0beM yueOHOM THCUMILINHBI.

O0BneM TUCHUILINHBI

Bua yueOHo# padoThl
3E Alflan' AcTp.4.
OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 3,0 108 81
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KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,88 32 24
B TOM 4mHcJjie B (popMe NPpaKTHYECKOH MOATOTOBKHU

(npu nanuuuu)

Jlexnn 0,44 16 12
B TOM 4ucIe B popme NpaKTUYECKON NOATOTOBKH (npu Haiuyuu)

[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM uucIie B popme NpaKTUYEeCKON NOATOTOBKHU (npu Haiuyuu)

Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 2,12 76 57
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
CaMOCTOSATETbHOE N3YUCHUE PA3IeIOB JUCIUILINHEI (wiu Opyeue uovt | 2,12 758 56.85
camocmosamenbHou pabomsl) ’ ’
Bua uToroBoro KOHTpoJIs: 3aver

AHHOTANUA padoyeil NPOrpaMMbl IUCHUIIMHbBI

«Dusndeckas XUMHSD

1. Heab AUCHMILNIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPAaBIAIOLIMX XOJI0M
XUMHUYECKOTO TMpoIecca, MoKa3aTh O0JACTH MPUIOKEHHUS ATHX 3aKOHOB M HAyYUTh CTYJIEHTA
rPaMOTHO MPUMEHSThH UX IIPU PEIIEHUN KOHKPETHBIX TEOPETUUECKUX U MIPAKTHYECKUX 3a/1a4.

2. B pe3ysabTare u3y4eHHs! AMCHUIIMHBI 00yYAKOIIMIACH 10JI5KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VK-1.1, YK-1.2, YK-1.3, OIIK-1.1, OIIK-1.2, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3namo:

. OCHOBHBIC 3aKOHBI (i)I/ISI/I‘IeCKOfI XUMHHU, B3aUMOCB3b (1)I/ISI/I‘ICCKI/IX U XUMHWYECKHUX

XapaKTEPUCTHK MIPOLIECCa;

e IMYTH ONPEACIICHUS BAXHEUIINX XapPAKTEPUCTUK XUMHUUYECKOTO PABHOBECHS
(KOHCTaHTBHI PAaBHOBECHSI, PABHOBECHOTO BBIXOJa MIPOIYKTa, CTETICHH MPEBPAISHUS MCXOTHBIX
BEIIIECTB) U BIUSHUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO PABHOBECHS;

e  YCIOBHs YCTAaHOBJICHUS (PA30BbIX PABHOBECHH B OJIHO- M MHOTOKOMITOHEHTHBIX
CHUCTEMaX, BO3MOKHOCTH Pa3JeiI€HUs CIOKHBIX CUCTEM Ha COCTABJISIFOIINE KOMIIOHEHTHI;

e  TEPMOJMHAMUYECKOE ONMCAHUE CBOWCTB HJCAIBHBIX U HEUJCAIbHBIX PACTBOPOB,

MOoAXO0bl K HAXOXACHHUIO MapIUuaJIbHbBIX MOJIIPHBIX BEJIMYHUH KOMIIOHCHTOB pacTBOpaA.

Ymemes:

L] MPUMCHATb TCOPECTUUCCKUEC 3HAHUA U SKCIICPUMCHTAJIBHBIC METO/AbI UCCIICAOBAHMUA

¢bu3nyecKoi XMMUHU IPU PellIeHUuH NPoPeCcCUOHATIbHBIX 3a/1a4;

L] MMPOBOANTE TCPMOJUHAMUUYCCKHUE PaACYCThI, OCYHICCTBJIATL aHAJIW3 WM Ha OCHOBC

9TOro A€IaTh 000CHOBAHHBIC BBIBObI,

. MNpEACKa3bIBaATb W HAXOAWUTL OITUMAJIBHBIC YCIOBUSA IPOBCACHHUSA XHUMUUYCCKOTO
mpomnecca C€ MECJIbIO IOJYUYCHHUSA MAKCHUMAJIbHO BO3MOXHOTO BbIXOJa HMHTCPCCYIOUICTO

MIPOJIYKTa;

e  MPEACTaBIATH JaHHbIE JIAOOPATOPHOIO MCCie0BaHMs B rpaduyueckoil popme u Ha
OCHOBE IOJIYYEHHBIX 3aBHCHUMOCTEH OINpEAessTh COOTBETCTBYIOLIUE TEPMOJAUHAMUYECKUE U
KMHETUYECKUE XapaKTEPUCTUKU XUMUUECKONH CUCTEMbI U XUMUYECKOTO MPOIIECCa;

e  MPOBOJUTH AHAIU3 M KPUTHUECKU OLICHUBATH IOJYYECHHbIE SKCIIEPUMEHTAIIbHbIE
JaHHbIE, 00001IaTh U Jies1aTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Baaoemo:

. KOMILUICKCOM COBPEMCHHBIX TCOPETUYCCKUX METOJ0B (1)H3quc1<0171 XUMHUHN OJIA

PEIICHNA KOHKPETHBIX UCCIIECA0BATCILCKUX 3a1aY,
L] HaBbIKaMH ONIPCACIICHUA COCTOSIHUA paBHOBECUA
HaIpaBJICHUA XUMHWYCCKOI'O ITpo1eccCa,

u

CaMOITPOU3BOJIBHOTO
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. InpueMamMu o6pa60T1<1/1 IMOJIYYCHHBIX OIIBITHBIX JOAaHHBIX JJid BBIABJICHUA U
YCTAHOBJICHHA B3aNMOCBSI3eH MCKAY TEPMOJUHAMHUYCCKUMU CBOMCTBAMH U (1)I/ISI/I‘I€CKI/IMI/I
napaMeTpamu npolriecca;

[ 3HAHUSIMHU OCHOBHBIX 3aKOHOB (1)1431/1%01(0171 XUMHHN I CO}ICp)KﬂTCJ'IBHOfI
HMHTEPIPETALUNA TEPMOJINHAMUYECKUX PACUETOB.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Paszpen 1. Xumuyeckass TepMOAUHAMHUKA

1.I1epBslii 3aKOH TEPMOINHAMUKHN

TepMmoauHaMHuecKue CUCTEMBl U TEPMOJMHAMUYECKUE MapaMeTpbl. OKCTEHCHUBHbBIE U
VHTECHCHUBHBIE CBOMCTBAa CHCTEMBI. TepMmoauHamuueckuid npouecc. DyHKIMM COCTOSIHUS H
¢GbyHKIMKM Tponecca. BHYTpeHHssI 3Heprusi M 3HTalblMs, UX cBoilcTBa. Temnora u paboTa Kak
dbopmbl mepenaun sHepruu. Pabora pacmmpenus raza U mosie3Has padota. DOpMYITHPOBKHU
[EepBOro Hayajla TEepPMOAMHAMUKH. B3auMocCBSA3b TEIUIOTHI, pabOThl U W3MEHEHUsI BHYTpEHHEH
SHEPrud B M30XOPHOM, M300apHOM U M30TEPMUYECKOM Ipoueccax. TemnoéMKoCTh BEUIECTBA —
M30XO0pHas WK u300apHasi, MoJiApHas, yaesibHasd. TemioéMKOCTh UAeaabHbIX ra30B, B3aUMOCBS3b
MosisipHbIX Terutoémkocter C, m C. maeanpbHOro rasza. TemaoéMKOCTh TBEPHAbIX BELIECTB U
KUAKOCTEH. 3aBUCHMOCTh MOJISIPHOM H300apHOM TEMIOEMKOCTH BEIECTBA OT TEMIIEpaTyphl,
SMIUPUYECKUE YPaBHEHUSI (CTENEHHbIE PsJbl), X IPUMEHUMOCTb. 3aKOH KyOoB Jlebasi, npaBuio
Hiononra u Iltu. Cpenusis m3zobapHas TEIIOEMKOCTh BELIECTBA B HMHTEpBAJE TEMIEPATYp.
TemmeparypHasi 3aBUCUMOCTH TpupaiieHust sHTanbnuu BemiectBa (H. — H,) mpu mocrossuHOM
JaBJICHUU ¢ Y4€TOM (a30BbIX nepexooB. TemnoBoil a¢ ekt xumuueckoro npouecca. OCHOBHOE
cTaHnapTHoe cocTtossHue. CTaHgapTHbIE DSHTAIBIMM OOpa30BaHMUS M CrOPAaHUS BEIIECTB.
[Ipumenenue 3akoHa ['ecca uIsi BBIYMCIIEHUS TEIJIOBBIX 3(P(EKTOB XUMHUECKUX U (PUBHKO-
XUMHUYECKUX IpoueccoB. CBs3b TeIIOBbIX 3((EKTOB mpU IMOCTOSIHHOM oO0ObeMe U IpHU
MIOCTOSIHHOM JaBJIEHUU. 3aBUCUMOCTb TEIJIOBOrO 3(PdekTa peakiuu oT Temieparypsl. BeiBoa u
aHann3 ypaBHeHus:t Kupxroda B auddepenunansHoir dopme. HMHTerpupoBaHue ypaBHEHHs
Kupxrodoa.

2.BTopoli 3aKOH TEPMOIMHAMHUKH.

CaMonpoun3BOJIbHbIE M HECAMOIIPOM3BOJIbHBIE, 0OpAaTUMbIE U HEOOpaTUMBbIE, PABHOBECHBIE
(KBa3UCTaTUYECKUE) U HEPaBHOBECHBbIE Ipoliecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO
npoueccoB. DOpMYyIMPOBKM BTOPOrOo Hauyajga TEPMOAMHAMUKH. OHTPONHUS KaK KpUTepuit
HAIPaBJIEHHOCTH CaMOIPOM3BOJIBHBIX IPOLECCOB M PABHOBECUS B H30JIMPOBAHHBIX CHUCTEMaX.
3aBUCUMOCTb SHTPOIIMU BELIECTBA OT IIApaMETPOB COCTOSIHMS (TeMIlepaTypbl, JaBJICHUS,
oOwvema). Pacyer m3MeHEHHs SHTPONHHM B Pa3jIMUYHBIX IpOLEccaX, CBA3AHHBIX C H3MEHEHUEM
COCTOSIHUSI WJICAIbHOTO ra3a, a TaKKe UYHCThIX TBEPABIX WIM JKUIKUX BemiecTB. l3MeHenue
SHTPONUM B TPOIECCE CMEIIEHMs] HACAIbHBIX ra3oB. M3meHeHue »HTponuu mnpu (Ha30BbIX
nepexonax. TemnoBas teopema HepHcra, nmoctynar Ilnanka (Tperbe Hayano TEPMOJAMHAMUKH).
CraTuctuueckas HUHTEpIIpETalMsi BTOPOr0 Hayajga TEPMOJUMHAMHKH, ypaBHeHHe bosbimaHna-
[Inanka. Beluncienue aOCOJIIOTHON OSHTPONMU BeLIECTBA. PacueT W3MEHEHHs SHTPONUU B
XMUMHMUYECKUX PeaKIUsAX MpU pazIuuHbIX Temreparypax. OobenunenHoe ypaBuenue | u 11 3akonos
TepMoaMHaMUKU. OHeprus ['enpmronsua u 3Hepruss ['mO6ca kak KpUTEpUHM HAIpPaBJIEHHOCTU
IIPOLIECCOB U PABHOBECHS B 3aKPBITBIX cUCTeMax. Xapakrepucruueckue GpyHKIuu. 3aBUCUMOCTh
sHepruu ['enbmrosibiia u sHepruu [ub0ca oT mapameTpoB cocTtosiHMs. TemmneparypHas
3aBUCUMOCTD 3Hepruu ['mb6ca BemiecTBa ¢ yuétom (pa3oBbix nepexoaoB. Pox dazoBoro nepexoaa
(mepBsiit, BTOpOit). YpaBuenus ['u66ca-I'enbmrosbia. Pacyer n3MeHeHn CTaHIaPTHBIX YHEPTU
['u0G6ca u ['enbMrosiplia B XUMUYECKUX PEAKIUAX MPU PA3IUYHBIX TEMIIEpaTypax.

CucreMpl MEPEMEHHOIO COCTaBa. XHMHMUYECKHH MOTEHLUMA]T KOMIIOHEHTAa CHCTEMBI.
3aBUCUMOCTh XMMUYECKOTO MOTEHIIMANa OT JaBJICHUS W TEeMIlepaTypbl. YCJIOBHs paBHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOIecca B CUCTEMaX IEPEMEHHOTO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

54



MarepuanbHblii  OalaHC XUMHUYECKOM peakld{, CTENeHb IPEBpAIICHUs, XUMUYECKas
IepeMeHHas. YpaBHEHHE M30TEpMbl XUMUYeckol peakuuu (u3otepmbl  Baut-I'odda).
XUMHUYECKOE CpOJACTBO. AHANU3 YpaBHEHMUsSI M30TEPMBbl ISl OINpEAEICHUS HalpaBleHUs
CaMOIPOM3BOJIBHOTO  TMPOTEKaHWs ~ XMMHYECKOM  peakuMd OT  JIaHHOTO  MCXOJIHOTO
(HEpaBHOBECHOTO) COCTOSHMS. TepMOAUHAMHYECKas KOHCTAHTAa XMMHUYECKOIO paBHOBECHS H
sMIUpHUYecKrue KoHcTaHThl xumudeckoro pasHoBecus (K., K., K., K.), ypaBHeHus ux cBsizu nis
peakuyu B UeanbHOM ra30Boi cMecru. KOHCTaHTBI paBHOBECHS 111 TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuui, HJeaJbHBIX M HEUJICANbHBIX pEaKUWOHHBIX cucteM (Ha mnpumepax). CwmerieHue
XMMHYECKOTO paBHOBecHUs NpH u3MeHeHuu ooduero nasienus (T = const) u npu noOaBiIeHUH B
cucremy uHeptHoro rasa (T = const, P = const).

Bnusinue temmneparypel Ha KOHCTaHTY XMMHUYECKOTO PAaBHOBECHUS, YpaBHEHHUS H300apbl U
M30X0pbl XUMHUUYECKON peakuuu. BbIBOJ, aHalM3 M MHTErpUpOBaHME HA3BaHHBIX YpaBHEHUN Ha
npuMepe ypaBHEHUs n300apbl. PacueT cpeqHero u MCTUHHOIO TEIUIOBOTO A(deKTa XUMUUYECKUX
peaxkuuil U3 3aBUCUMOCTH TEPMOJAMHAMHUYECKON KOHCTaHThI paBHOBECHSI OT TeMIieparypsl. Pacuer
KOHCTaHT PaBHOBECHSI XUMHUYECKHX pPEaKUMH W3 CTAaHAAPTHBIX TEPMOJUHAMUYECKHX (YHKIIMMA
BELIECTB. BbIuncieHne KOHCTaHT PaBHOBECUS XMMHYECKHUX PEAKIMil MO CIPaBOYHBIM JIAHHBIM O
KOHCTaHTaX paBHOBECHs peakuil 00pa30BaHUs COETMHEHUHN U3 IPOCTHIX BEILIECTB.

Paspnen 2. ®a3oBbie paBHOBECHSI B OJHOKOMIIOHEHTHBIX CHCTEMaX

2.1. ®a3oBble niepexoisl U (pazoBas quarpaMma COCTOSIHUS IS OJTHOKOMIIOHEHTHBIX CUCTEM

da3a, KOMIIOHEHT, uncio creneneil cBo6o bl [IpaBuno ¢asz ['mb6ca. I[lpumenenne npasuia
¢a3 ['mb6ca mis ananm3a Pa3oBBHIX PABHOBECHU B OJHOKOMIIOHEHTHBIX cHCTeMmax. J(marpamma
COCTOSIHUSL OJHOKOMIIOHEHTHOM cucTeMbl, €€ (a3oBble MO, JUHUM W TPOMHBIE TOYKH,
BBIpAXKAIONIME COOTBETCTBEHHO onHO(pa3Hoe, aByxda3zHoe U Tpexda3sHoe pPaBHOBECHUS.
Hacpimennelil map, temneparypHasi 3aBUCHMOCTb JIaBJIEHUS! HachllleHHOro mnapa. Kpurnueckas
TOYKAa, KPUTUYECKOE COCTOSIHHUE BELIECTBAa, €ro OCOOCHHOCTH. BBIBOJ M aHanu3 ypaBHEHHS
Knaneiipona. 3aBucuMOCTb TemrepaTyphl IUIABJIEHUS OT BHEILHEIro JaBJICHUS, HHTEIPUPOBaHUE
ypaBHeHus KiamelipoHa uisi paBHOBECHSI TBEpIO€ TEJO - KUJAKOCTh. PaBHOBecus ¢ ra3oBoil
¢dazoit, ypaBuenne Knanelipona-Knay3uyca, BEIBOJ U MHTETPUPOBAHUE YPABHEHUS JIJIsi OTIMCAHMS
JUHUN ucCHapeHus M cyOJuMaluu, HUCHOJb3yeMmble JomylieHus. OrmnpeneneHre KOOpPAMHAT
TPOMHOU TOYKHU.

2.2. Onpenenenue TepMoAMHAMUYECKUX (PYHKIUHN mporecca (pa3zoBoro nepexoaa

IIpumenenne  ypaBHeHus  Knaneiipona-Kiaysmyca  mama pacdera  U3MEHEHUs
TEPMOJIMHAMUYECKUX (QYHKIMM 1pu  (a30oBbIX MpeBpalleHUsX. B3auMoCBsA3b SHTAIbIUN
IUIaBJICHUS, UCIIAPEHUS U BO3TOHKU B TPOMHOM TOUke. DMMIUpUUecKoe mpaBuiio TpyToHa.

Paszgea 3. TepmoaunamMuyeckasi Teopusi pacTBOPOB

3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapuinanbHbie MOJIbHBIE BETUYHHbI

Knaccudpukanuu pactBopoB. [lapiuaibHble MoJisipHble BelIUYUHBL. YpaBHeHus ['ub0ca-
Jiorema (BbIBOA M aHaiu3). MeToapl omnpenesieHus MaplualbHbIX MOJISIPHBIX BETUYHMH (METOJ
KacaTelbHBIX U METOJ OTpe3KoB). OTHOCUTENbHbIE MAPLUUAIbHBIE MOJISIPHbIE BEIUYHHbI
(mapuuanbHble MOJIsipHbIEe QYHKIMU cMelleHus ). TepmoauHaMuyeckue GyHKIMM CMELIEHUSI.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJEAIbHBIX PACTBOPOB

WneanpHble (COBEpILIEHHBIE) PACTBOPBI. XUMHUYECKHI MOTEHIMAI KOMIIOHEHTa HUJEaIbHOTO
pactBopa. TepmoauHamMuueckue (YHKIMM CMEIICHUs IJI HUJlealbHbIX pacTBOpoB. PaBHOBecue
"uneanvHbll pactBOp-map", 3akoH Payns, rpaduueckas wuHTepnperauus 3akoHa Payms.
[IpenenbHO pa3daBiieHHBIE PAacTBOPHI, 3aKOH ['eHpu. YpaBHEHHE XUMHUYECKOrO MOTEHLMaNa AJs
pacTBopuTelss M pacTBOpPEHHOro  BemlecTBa. HewupeanbHble  (peajbHbIE)  PacTBOPHL,
MOJIOKUTENIbHBIE M OTpULATENIbHbIE OTKJIOHEHHs OT wujeanbHocTH (0T 3akoHa Payms).
CrangapTHbIE COCTOSIHMSI KOMIIOHEHTOB pacTBopa. CHMMeETpUYHAsi U HECUMMETPUYHAsT CHCTEMBbI
cpaBHeHMs. PacueT akTMBHOCTEH M PalMOHAIBHBIX KOA(PGUIUEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoarHaMuyeckue GyHKIIMHM CMELIEHUS Ui HeUJealbHbIX PACTBOPOB. 3aBUCUMOCTh
aKTUBHOCTH U KO3 (UIIMEeHTa aKTUBHOCTH KOMIIOHEHTA OT TEMIIEPATYPhl U JaBJICHHUS.
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3.3. KonuraTuBHbIe CBOICTBa pa30aBJIEHHBIX PACTBOPOB HEJIETYYUX BEIIECTB B JIETyYeM
pacTtBopuTelie

KomnmuraTuBHbIe CBOWCTBa pa30aBIIEHHBIX PACTBOPOB HEJETYYHX BEIIECTB B JICTYYHX
pactBopuTensx (MOHWKEHUE NABJICHUS HACBHIIICHHOTO IMapa pPacTBOPHUTENS HaJ PacTBOPOM IO
CpaBHEHHIO C YHCTBIM PACTBOPHUTEIIEM, TIOBBIIIICHHE TEMIIEpaTyphl Hadasla KUIIEHUS U TIOHW)KCHUE
TeMIIepaTypbl Hauajla OTBEpPAECBaHUs paCTBOPOB, OCMOTHYECKOE JIaBlieHUE). DOYUIMOCKOIUYECKas
M KPUOCKOIMYECKasi KOHCTAaHThI PacTBOPUTENS. BBIBOI ypaBHEHHs, CBS3BIBAIOIIETO MOHUKCHUE
TEeMIlepaTypbl Hadaja OTBEpJEBaHUS C KOHIEHTpauuei pactBopa. OcMmoc, OCMOTHYECKOE
JaBiieHHe, OOpaTHBI ocMoc. lcrmosb30BaHME KOJUIMTATUBHBIX CBOWMCTB JUISL  OIPENEIICHUS
MOJISIPHOM Macchl, CTENIEHHU JAUCCOLMALMY WM CTENEHH acCOLUAI[MM PACTBOPEHHOTO BEILIECTBA.

Paznen 4. @a3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAaX

4.1. PaBHOBeCHE «KMJIKMH PACTBOP - HACBILLEHHBIN NTap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpamMmsl «JJaBJI€HHUE-COCTABY, KTEMIIEpaTypa-CoOCTaBy», «COCTaB Mapa-coCTaB KHUAKOCTU»
IV WIeallbHBIX M HEWJCANBHBIX pacTBOpoB. llpumeHenume mpaBmia (a3 K HCCIEIOBAHUIO
nuarpamm. 3akoHbl ['u60ca-KonoBanoBa. AseoTpomnus, TEPMOJMHAMHUYECKOE YCIOBHE TOYKHU
azeorpomna. [IpaBuno peruara. OU3HKO-XUMHUYECKHE OCHOBBI DAa3JIENICHUS JKUAKHX CMecCei
METOJITAMH TIEPETOHKU M PEKTH(PHUKAIINH.

4.2. PaBHOBECHE «OKHJIKOCTH-TBEPIOC» B IByXKOMITOHEHTHBIX CHCTEMaX.

Tepmudecknuil aHanW3, KPUBBIC OXJIAXKICHHS, MOCTPOSHHE IHArpaMMBbl IUIABKOCTH TIO
KpUBBIM OxJaxjaeHus. CHCTEeMBl ¢ OTpaHMYEHHONM W HEOTPAHWYCHHOW PAaCTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEPJOM COCTOSSHUH. M3omop¢usMm. Turel TBepabix pacTBOpOB. Jlmarpammbl
TUTABKOCTH HW30MOP(HO KPUCTAJUIM3YIOIIUXCS BemecTB. JlparpaMmbl TUTABKOCTH CHCTEM C
OTPaHWYECHHOW PACTBOPUMOCTBIO B TBEPAOM COCTOSIHMM. JBTEKTHYECKOE M TIEPHUTEKTUYECKOE
paBHOBecusi. OmnpeneneHne CoCTaBa 3BTEKTUYECKON IKHIKOCTH TOCTPOCHHEM TPEYroJbHUKA
Tammana. [Ipumenenne npasuiia a3 ['md6ca k ucciaeaoBaHuio PazoBBIX PAaBHOBECHUI.

4. O0beM yueOHOMH THCHMIIHHBI

Bun yuebnoit paboTsl 3E | Axan. 4. | Actp. 4.
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 5,0 180 135
KonTrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) - - -
CamocrosiTesibHasi paboTa 2,22 80 60
KonTakTHas camocrositenbHas paboTa 292 - -
CamocCTOSITeIbHOE U3YUECHUE Pa3eOB TUCIMILIMHBL | 80 60
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4 0,3

1

[ToaroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTpOJIs: IK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«WHkeHepHasi M KOMIIbIOTEPHAs rpauKa
1. Heab AUCHUNJIMHBI — HAYYUTH CTYJIEHTOB CIIOcO0aM OTOOpa)XEHUsI MPOCTPAHCTBEHHBIX
(¢hopM Ha TIOCKOCTH, BBHITIOJHEHUIO W YTCHHUIO YEPTEKEH METOJaMu KOMIBIOTEPHOUH rpaduku u
MpaBWJIaM U YCIOBHOCTSIM, IPUMEHsAEMbIM 11pu 3ToM (ctangaptam ECKJI).
2. U3yyeHnne JUCHUNJIMHBI HANIPABJIEHO HA MPUOOPeTEHHE CIeAYIOIMX KOMIETEeHIUH 1
HHJAUKATOPOB UX JOCTHKEHUSI:
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OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-5.1; OIIK-5.2; OIIK-7.1; OIIK-7.2; OIIK-7.3
3namo:
e BUJbI U3JEIUNA U KOHCTPYKTOPCKUX IOKYMEHTOB;
e OCHOBHbIE€ BHJAbl Tpaduyeckux HH(POPMALMOHHBIX CHCTEM, 0a30ByI0 TIpadUUecKylo
CUCTEMY, HCIOJIb3YEMYIO B yueOHOM Ipoliecce.

Ymemo:

* BBIMIOJIHATH U YATATh CXEMbl TEXHOJIOTHYECKUX IIPOLIECCOB;

* CII0JIb30BATh CPEICTBA KOMITBIOTEPHOU I'papUKH JUI U3TOTOBJICHUS YEPTEKEH.

Bnaoemuv:

e rpaduueckoit cucremoit «Kommacy.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paznen 1. M3o6paxenus mnpeameroB mno ['OCT 2.305-2009. Hzpeaus wu
KOHCTPYKTOPCKHE JTOKYMeHThl. M300pakeHusi. AKCOHOMETPUYECKUE YEePTEKHU M3AeTuid. Buapl
M3IeTMA U KOHCTPYKTOPCKUX NOKyMeHTOB. Cxembl. Pe3pObl: 0OpasoBanue, KiaccuUKaIus,
n300pakeHre 1 0003HAYCHUE HA YEPTEKE.

Pa3znen 2. U3o0paskenus gerajiell M MX cOeMHEHUI. DCKU3bl U TEXHUYECKUE PUCYHKU
neraneil. Pe3pOoBble u3nenust u coeauHeHus. Jlpyrue BHIBI pazbeMHBIX M HEPA3bEMHBIX
COCIMHEHUH JeTaJICH.

Paznen 3. Yeprexm cOopouHbix eauHun. [IpaBuna BbIMoONHEHUMS U 0QOPMIIEHHUS
cOopoyHOro uepTexka. JleraaupoBanue yepTeke COOPOUHBIX SUHUIL.

Pa3nen 4. Komnblotepuas rpapuxa. Co3nanue U peJakTUpOBaHUE YEpTEKEeH MeTodaMu
KoMIibtoTepHOU rpaduku. Co3nanue TpexMepHbIX Mojeneil. Co3/laHne acCOIMAaTUBHBIX YepTexeit
Ha OCHOBE TPEXMEPHOM MOJIEIH.

4 O0beM yueOHOI M CHUIIHHBI.

O0beM TUCIUTIITAHBI
Buz yuebnoi padotst 3E Axan. 4. AcTp. u.

OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 4 144 108
KonTakTHasi pabora - ayIMTOPHbIE 3aHATUSA: 1,33 48 36
Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,67 24 18
Jlaboparopabie pabOThI 0,22 8 6
CamocrosiTesibHas padoTa: 2,67 96 72
KonrtakTHas camocrositenbHas paboTa 0,01 0,6 0.30
CamMocTosATenpHOE N3YUYCHUE PA3/IeTIOB JUCITUTIIIHBI 2,66 95.4 71,70
Bua nToroBoro KOHTpOJIsi: 3a4er ¢ OleHKOI,

KypcoBasi padora

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbI
«IIpukaagnass MexaHuKa»

1. Heab AUCUMIIMHBI — HAYYWUTh CTYICHTOB TBOPYECKOMY IMOAXOAY K BBITIOJHEHHIO
WH)KEHEPHBIX pPAacuye€TOB Ha MPOYHOCTh, KECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIHM,
JieTajgel U y3JI0B MalllMH U anmnapaTosB.

2. B pe3ysbTare u3y4eHHs] AMCUUIIJIMHBI 00YYAKOIIMACH 10JI5KEH

Obnadams CIeNyONUMA KOMIIETCHITUSIMA U WHIUKATOPaAMU UX TIOCTHKCHUS:
OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-7.1; OIIK-7.2; OIIK-7.3
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3nams:

e OCHOBHbBIE YPaBHEHHUS U METOJIbl PEICHMs 3a/1a4 CONPOTHUBIICHUS MaTEpUajOB U JieTayel

MalllyH;

e OCHOBHBIE METOJbl PAcCUETOB HA MPOYHOCTb, >KECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB

KOHCTPYKLUH MaIlIMH U anlapaTos;

e OCHOBBI TEOPUH pacyeTa JeTajlell U y3J710B MAlllUH U alapaToB XMMHUYECKON TEXHOJIOTUH;
e KOHCTPYKIIMH, THUNAXH W KPUTEPUU PabOTOCIOCOOHOCTH AeTalied MalluH, COOPOYHBIX
eauHUI] (Y3JI0B) U arperaTos.

Ymemo:

e TIPOBOJUTH pacyeThl 3JIEMEHTOB KOHCTPYKIUH Ha OCHOBE METOJIOB COINPOTUBIICHUS

MaTepUasoB;

e  pacCUMTHIBATh U KOHCTPYUPOBATH JI€TAIM MAIINH [0 UCXOIHBIM JIaHHBIM;
e TMPOU3BOAWTH  pacueTbl IO  OCHOBHBIM  KpUTEpUSIM  pabOTOCHOCOOHOCTH U

KOHCTPYHPOBAHUS JIE€Tajlel MallliH;

e BBINOJHATH U YUTATh TEXHUUYECKUE CXEMBbI, YEPTEKU U ICKU3bI I€TAJIEH, Y3JI0B U arperaroB

MalIlH, COOPOYHBIX YEPTEKEN U UEPTEKU OOLIETro BUA.

Braoemy:

e HaBBIKAMM pacuera CONPOTHUBIICHUS MaTepUaIOB aHAIUTUYECKUMU METOJaMU;
e HaBBIKaMH BbIOOpA MAaTEpUAJIOB IO KPUTEPUSIM IIPOUYHOCTH;
e pacyeTaMi TUIOBBIX JleTaJlell MalllH, M0JIb3YACh cpaBoyHO jauteparypoit u I'OCTamu.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI

Paznen 1. Onpenenenne peakuuii onop. Pacrsxenue-caxarue. AOGCOTIOTHO TBEPIOE
T€N0. DIIEMEHThI CTaTUKH. YpaBHEHUs paBHOBecHs. CBs3u U ux peakuuu. OCHOBHBIE TOMYLICHUS
U TPUHIUIBl CONPOTUBJIEHUS] MaTepuanoB. Meron ceuenuil. Hanpsbkenus, nedopmanuu u
nepeMeneHus. 3akoH 'yka. JluarpaMMbl pacTsKEHUS ISl TUTACTUYHBIX M XPYIKUX MaTEepUaioB U
UX XapaKTePUCTHUKHU.

Pa3nen 2. Kpyuenne. M3ru6. 3axon I'yka npu cnpure. Buyrpennue cuinoBbie (akTopbl
IIpU Kpy4yeHUH. Y CIOBHE MPOYHOCTU NpU KpydeHUH. ['eoMeTprueckne XapakTepUCTUKH TIIOCKUX
cedueHuil. [lonsiTue yncroro u nomepeyHoro u3rudos. OnpesesneHne HOPMaJbHBIX HAIPSKEHUH.
VYcnosue mpouyHoctu npu u3rube. OmnpenerneHue KacaTelbHbIX HampspkeHuil. PanmoHnanbHbIe
(hopMBI cCeUeHUT.

Paznen 3. CuoxHoe HanpsizkeHHoe cocTosiHMe. OCHOBBI TEOPUM HAINPSHKEHHOTO
COCTOSIHUSL U THUIOTE3bl NPO4YHOCTH. [loHATHE HampsbkeHHOro cocTosiHUs. OO00OIIEHHBIH 3aKOH
I'yka. IloHsATHE SKBUBAJIEHTHBIX HAIPSIKEHWH U KPUTEPUEB NMPOYHOCTH. ['MIIOTE3BI MPOYHOCTH.
ToOHKOCTEHHBIE COCYIbl XUMHUYECKHMX IMPOU3BOACTB. BbiBon ypaBHeHus Jlaruaca. VYcioBue
MIPOYHOCTU. Pacder cxkaTbIX CTEp)KHEM Ha yYCTOWYMBOCTH. lIOHATHME KPUTHMYECKON CHIIBI H
kod(duimenta 3amaca mnpoyHOCTH. Pacder Kputhuecko cuiabl mo Ounepy. [Ipenensr
MPUMEHUMOCTHU (popMymel Dimepa.

Paznen 4. [leraau mamuH. Knaccuduxanus neraneil MallvH U annaparoB XMMHUYECKHX
npou3BoJicTB. Pe3pOoBble coenuHeHus. Pacuer OOJITOBBIX COEIMHEHUH NpHU MONEPEYHBIX U
MpoJI0JIbHBIX Harpy3kax. lllmonounsie coenuHenus. Pacuer mimoHOK Ha cpe3 U cmsTue. Bumbl
cBapku. Bunpl cBapHbIX mBOB. PacueT Ha MpOYHOCTH CTHIKOBBIX W HaXJIECTOYHBIX IIBOB. Baibl u
ocH, MX Kiaccuukauus ¥ HazHadeHue. [loqmunmHuKKU cKoJibkeHHs. Marepuanbl BKIIaJbIIIEH.
[Momqmmnuukyn KadeHws. [IpuHIMNMATBHOE YCTPOMCTBO M OCHOBHBIE N€OMETPUYECKUE PA3ZMEPHI.
JlocToMHCTBa, HEAOCTAaTKU M OO0JACTH NPUMEHEHUS MOJAUIMITHUKOB KAuy€HUS U CKOJIbKEHUS.
[IpuBogueie mMydThl. Haznauenue. Knaccudukanus mydt. 3youareie nepemauu. OKpyKHOE H
paguanbHOe yewus. Penykropel. OnpeneneHue u KiaccupuKarusi.

Pazgen S. Pacyer XMMH4YECKOr0 ammapara ¢ MeXaHHYeCKMM IepeMelBAI0IIUM
ycrpoiictBoM. OdopmieHne MOSICHUTENbHOM 3amucku. IIpoekTHble M MPOBEPOUYHBIE PACUETHI
TUIOBBIX AJIEMEHTOB B COOTBETCTBHM C JCHCTBYIOLUIMMHU MeToJauKaMu. YepTexxk oOuiero Buaa
anmapara ¢ BHUJAMH, Pa3pe3aMM, CEYCHHUSIMH M BBIHOCHBIMU 3JIEMEHTAMH, JAIOIIUMH II0JHOE
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[IpeJICTaBJIeHHE 00 ero yCTpOICTBE U MPUHIUIIE paOOThI. YEPTEXKU COOPOUHBIX EIUHUIL U JIeTaJIEH.
UepTtexxu cOOpPOUHBIX €AMHUIL U ICTAJICH.
4. O0béM yueOHOM THCUMIINHBI.

O0BneM TUCHUILINHBI

B y
U] y4e0Holi padoThI 3E | Akax 4. | Actp. 1.

OO611ast TpPYA0EMKOCTh AUCHUIIIINHBI 4 144 108
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48

Jlexinm 0,9 32 24

Jlaboparopubie 3ansTus (J13) 0,9 32 24

CamocrositesibHast pabora (CP) 2,22 80 60

KonrtakTHas camocrositenbHas paboTa 0.4 0,3

2,22

CaMoCTOSATENbHOE N3YUYEHHUE PA3/IEI0B AUCHUIIIMHbI 79,6 59,7
Bu uTOroBOro KOHTpOJIs: 3auer ¢ oneHKOi

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«JIEKTPOTEXHUKA M MPOMBbILJIEHHAS 3JIEKTPOHUKA»

1. Heap aucuumiuHbl —  (GOpPMUPOBAHHME y  OOydYarOIIMXCS  KOMIETEHIIMH,
oOecrieunBarOIMX TEOPETUUYECKYI0 M TMPAKTUYECKYH0 IOJArOTOBKY BBIIIYCKHHKA, YMEIOIIETO
BBIOMpATh M JKCIUIyaTHUPOBATh 3JEKTPOTEXHUUYECKHUE U DJIEKTPOHHBIE YCTPOWCTBA, BJAJICIOLIETO
HaBbIKaMU HCIIOJIb30BAHNUS COBPEMEHHBIX UH(OPMaLIMOHHBIX TEXHOJIOTMI JUTSt
ABTOMAaTHU3UPOBAHHOIO MOJEIMPOBAHMS U PACUETA NICKTPUUECKUX U IJIEKTPOHHBIX LEEH.

2. B pe3ysabTare u3y4eHHs! AMCHUIIMHBI 00yYAIOIIMIACH T0JI5KEH:

O6nagath clHeyloIMMUA YHUBEPCAIbHBIMU KOMIIETEHLUUSMU W HHIUKATOpPaMU HUX
JOCTHKECHHUS:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2

3namo:

- OCHOBHBIE IIOHATHS, ONIPEJECIICHNS U 3aKOHBI JJIEKTPUYECKUX LIEIEH;

- METOJbI aBTOMAaTU3HPOBAHHOIO MOJEINPOBAHUS, aHAIN3a U Pacdy€ra Lener NoCTOSHHOIO
Y [IEPEMEHHOT0 TOKOB, METOJIOJIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHHIA;

- YCTPOMCTBO M NPUHLMIIBI PAOOTHI AIEKTPOTEXHUUECKOTO U AIEKTPOHHOTO 000pYIOBaHMs,
TpaHCPOPMATOPOB, IIEKTPUUECKUX MALINH, HCTOYHUKOB IMUTAaHUSI.

Ymemo:

- NPUMEHATh TEXHOJOIMM aBTOMATU3MPOBAHHOIO MOJEIMPOBAHUSA, AHAIU3A, pacdyeéra U
AKCIUTYaTallMy SJIEKTPUUYECKUX CETEH, MPOMBIIIJICHHOIO 3JIEKTPOOOOPYI0BAaHUS U 3JIEKTPOHHBIX
puOopoB;

- BBIOMpATh DJIEKTPOTEXHUUYECKOE M IJIEKTPOHHOE OOOpYyIOBaHUE JUIsl PEIICHUs 3ajad
IIPOEKTUPOBAHUS U PEAIU3AUUN XUMHUKO-TEXHOJIOTHYECKUX IPOLIECCOB U ITPOU3BOCTB.

Bnaoemuv:

- METOJOJIOTMEN aBTOMAaTU3MPOBAHHOIO MOJEIMPOBAHUA M pacdy€ra INIEKTPUYECKUX U
ANIEKTPOHHBIX LENEH;

- MPaKTUYECKUMHU HaBbIKaMU pabOThl € DJIEKTPOTEXHUYECKOM ammapatypol u
AJNIEKTPOHHBIMH YCTPOKWCTBAMHU.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Beenenue. I[Ipeamer, OCHOBHBIE NOHATHSA, METOJOJIOTHS JJIEKTPOTEXHHKHM WM IPOMBIIUICHHOU
anekTpoHuKku. KpaTkue ucropuueckue cBeleHUs. 3aJaud U MECTO JUCUUIUIMHBI B HOJTOTOBKE
OakanaBpa XUMHUYECKOM TEXHOJIOTHH.

PA3JEJ 1. DJIEKTPHYECKHUE I[ETIH

1.0cnosnvle onpedenenus, Onucanus RApamempos u Memoooe pacuéma 31eKmpuiecKux

ueneii
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OcHoBHbIE TMOHATHS UM O0O3HAYEHUS OJIEKTPUYECKUX BEJIWYMH U DIEMEHTOB
anekrpuyeckux uened ('OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
VcTouHMKM W TpPUEMHUKH 3JIeKTpudeckoi sHepruu. OCHOBBI 3yiekTpoOe3onacHOCTU. CxeMbl
3aMeIlEHUs IEKTPOTEXHUUECKUX YCTPOUCTB.

OcHOBHbBIE NOHSTHS TEOPUU AJIEKTpUUecKuX Henei. Knaccudpukanus neneil: 1nHelHble U
HEJIMHEWHbIE, HEPa3BETBJIEHHBIE U Pa3BETBJICHHbIE, C OJAHUM U HECKOJbKUMH HCTOYHHKAMHU
MUTaHUS, C COCPEJOTOUEHHBIMU U paclpeeIeHHbIMU [TapaMeTpaMHu.

OcCHOBHbBIE IPUHLUIIBI, TEOPEMBI U 3aKOHBI 3JEKTPOTEXHUKH. [IpUHIMI HenmpephIBHOCTU
(3aMKHYTOCTH) AJIEKTPHYECKOTO TOKA M MarHUTHOTO rmoToka. 3akoHsl Oma u Kupxroda.

Meroasl MOIEIMPOBAaHMS, aHaIM3a M pacyéra JMHEHWHBIX DJJIEKTPUYECKHUX LENen
MIOCTOSIHHOTO TOKa. AHanu3 W pacy€T pa3BETBJICHHBIX AJIEKTPUUYECKUX LENell C HECKOJIbKUMU
UCTOYHUKAMU [HUTAaHUS IYTEM COCTABJICHHMS U PELIEHUS CUCTEM YpaBHEHHH IO 3aKOHaM
Kupxroga, mnpumMeHeHHs] METOJOB Y3JIOBBIX MOTEHUMAIOB M HKBUBAJIEHTHOIO aKTHUBHOTO
JIBYXIIOJIFOCHUKA.

OcHoBHbIE cBOWcTBa M 00JacTM NPUMEHEHUS MOCTOBBIX ILeNel, MOTEHLHOMETPOB,
JEJIUTEIICH HANIPSKEHUsSI U TOKA.

MatpuyHas 3anuch ypaBHEHHH 1ienei B 000011eHHBIX popMax.

2.9nexkmpuuecKkue uzmepenus u npudopovl

MeTtonpl M3MEpEeHUs JIIEKTPUUYECKHX BEIMYMH: MpsIMble M KOCBEHHbIE. AHAJIOrOBbIE
AIIEKTPOU3MEPUTENIbHBIE U LIU(PPOBBIE JIEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPUHIIMIT JIEHCTBUS,
obnactu  npuMmeHeHus. M3MmepeHue  SIEKTPUYECKUX  BEJIMYMH: TOKOB,  HalpsHKEHUH,
COINPOTUBIIEHUHN, MOIITHOCTH U SHEPTUU.

3.Ananu3s u pacuém nuHelnbIX Yeneil nepemMenHo20 moKa

CriocoOpl npescTaBieHus (B BUJIE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMILJIEKCHBIX YHCEN)
U mapaMeTpbl (aMIUTUTY/AA, 4acToTa, HayaylbHas (paza) CUHYCOMIanbHbIX QPyHKUMNA. MrHoBeHHOE,
cpelHee U JIeHCTBYIOIIee 3HaYCHHS IEPEMEHHOT0 CUHYCOUJAIbHOTO TOKA (HAIIPSDKEHNUS).

AKTUBHOE, pEaKTHBHOE U IOJHOE CONMPOTHBIIEHUS BeTBU. Da30Bble COOTHOIIECHUS MEXIY
TOKOM U HanpsbKeHHEeM. MOIIHOCTh B IeNsX nepeMeHHoro Toka. Koadduuuent mourHocTH
(cos(§)) u ero TeXHUKO-IKOHOMHUYECKOE 3HAYCHHE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHCEN B 3JEKTpOTexHHKE. KoMIekcHbIl meTon
pacuéra JMHEWHBIX CXEM LeNell MNEepeMEHHOro TokKa. KOMIUIEKCHOE CONPOTHBJIIEHUE U
KOMILJIEKCHAasi MPOBOJAUMOCTh BeTBU. KoOMIUIEKCHas MOIIHOCTh M OajaHC MOIIHOCTU B LEMSAX
MIEPEMEHHOT0 CUHYCOMIaIbHOTO TOKA.

Pe3oHaHCHBIE sIBIEHUS B AJIEKTPUYECKUX LEMNSAX, YCJIOBUS BO3HUKHOBEHHUS, MPAKTHUYECKOE
3HauyeHHe. Pe30HaHC HanpsyKeHWd W TOKOB. YacTOTHBIE CBOMCTBA LENEd IMEPEMEHHOTO TOKA.
[TonsiTHE O TMHEMHBIX YEThIPEXNOMOCHUKAX. [IoHATHE 00 IEKTPUYECKUX LEMAX ¢ UHIYKTUBHOMN
(MarHuTHOM) CBA3BIO.

Ananu3 u pacy€r TpéxdasHbIX Lened NnepeMeHHOro Toka. JJIeMEeHThl TpEX(a3HbIX Lene.
CriocoObl n300pakeHust U coenuHeHuss a3 TpEX(PazHOro MCTOYHMKA MUTAHUS U NPUEMHHUKOB
sHepruu. CoenuHeHUE MOTpPeOUTENIel AJIEKTPOIHEPTUU 3BE3J0W U TpeyroJibHUKOM. Tpéx- u
YeTBIPEXIIPOBOJHBIE CXEMbl TMHTAaHUA MpUEeMHUKOB. Ha3HaueHue HeWTpanbHOrO mPOBOJA.
MomHocts  Tpéxdaznoit nemu. Koaddbunment wmomHOocTH. TexHuka O€30MaCHOCTH MpHU
AKCIUTyaTal[My YCTPOUCTB B TPEX(Pa3HbIX LEMAX.

[Ipumenenue Juisi aBTOMAaTU3MPOBAHHOIO MOJEIMPOBAHUS U pacuéra Ieneil mporpaMMHbBIX
MPOJYKTOB, pa3pabOTaHHBIX Ha Kadeape, a Takke MmakeToB mporpamm «Multisimy, «Mathcady,
«Excel».

PA3JET II. 3JIEKTPOMATHUTHBIE YCTPOHCTBA H JJIEKTPHYECKHE
MAIIIHNHBI

2.1. Tpancghopmamoput

Haznauenne u o6nactu mnpuMeHeHus TpaHcHopMaTopoB. YCTpOMCTBO W HPUHLHUII
nercTBus ogHoGazHoro Tpanchopmaropa.

AHanu3 3J1eKTPOMAarHUTHBIX MPOLIECCOB B TpaHC(HOPMATOPE, CXEMa 3aMELEHHUS.
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[ToTepu sHeprum B Tpanchopmarope. Buemrnue xapaxkrepuctuku. [lacnopTHble naHHBIE
TpaHcpopMaTopa U OIpeIeIeHHe HOMUHAIBHOTO TOKA, TOKA KOPOTKOIO 3aMbIKaHUsI B IIEPBUYHON
00OMOTKE ¥ U3MEHEHUSI HANIPSKEHUsI HA BTOPUYHOU OOMOTKE.

2.2. AcunxponHule mawiunsl

YCTpolCTBO M MNpUHIMN JEHCTBUS TPEX(PA3HOTO ACHHXPOHHOIO 3JIEKTPOJIBUraTENs.
Bpamatomeecs marautHoe moJie craropa. MarautHoe moje mamuHbel. 3]C 06MOTOK cTaTopa u
potopa. Ckonpxenue. YacTtora BpalieHus: poTopa. DJIEKTPOMarHUTHBII MOMEHT. MexaHnuuyeckue
1 paboure XapaKTepUCTUKH.

OHepreruyeckue nuarpaMmmsl. [lacnoprHblie 1aHHbBIE.

Ilyck acHMHXpPOHHBIX JBUTaTeNell C KOPOTKO3AMKHYTBIM U
PeBepcupoBanue U peryiMpoBaHue 4acTOTHI BPALLEHUS pOTOpa.
PA3JIEJI 111. OCHOBBI DJIEKTPOHUKH
3.1. Dnemenmnasn 6aza co6pemMeHHbIX INEKMPOHHBIX YCIPOTICIE

VYcinoBHble 0003Hau€HUs, MPUHIUI JEHCTBUS, XapaKTEPUCTUKU U
MOJIYIPOBOHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, THPHUCTOPOB.

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

3.2. HcmounuKu 6mopuino2o 31eKmponumanus u yCuiumenu
INEKMPUUECKUX CUZHATIO6

[TonynpoBOAHUKOBBIE  BBIIPSAMUTENN:  KIAacCU(PUKALUs, OCHOBHBIE
DNEeKTpUYECKUE CXEMbI U PUHIUI PaOOThI BHITPSIMUTENS. DINEKTPUUECKUE (PUIIBTPHL.

Knaccudpukanuss M OCHOBHbIE  XapaKTEPUCTHKU  ycuiauTened. AHamu3  paboThl
OJIHOKAaCKaJHbIX M MHOTOKacKaJHbIX ycuiautened. OOpaTHble CBSI3W B ONEPALMOHHBIX
YCUJIMTENSIX, MX BIMSHHE HA HapaMeTpbl U XapaKTEepUCTUKHU ycuiauTenss. OCHOBHBIE THUIIBI
ycunutenei Ha 6aze OY.

4. O0beM yueOHOM THCUMIINHBI.

(Ga3HbBIM  POTOPOM.

Ha3HA4YCHUC

apaMmeTphbl.

” O0beM TUCUMIIIIMHBI
Bup yyeOHoM padoThI

3E | Akaj. 4. | AcTp. 4.
OO0mras TPYIOEMKOCTb JUCIUIIINHBI 5 180 135
KonTakTHas pabora — ayauTopHble 3ansitus: | 1,33 48 36
Jlexinm 0,4 16 12
Jlaboparopusie 3anstus (JI3) 0,9 32 24
CamocrositeabHas padora (CP) 3,67 132 99
KonTtposnbHabie paboTh 1 36 27
KonrtakTHas camocrositenbHas paboTa 0.4 0,3

2,67
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 95,6 71,7
Bua nTOroBoro KOHTpOJIsi: 3a4er ¢ o1eHKOI

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«be30macHOCTh KU3HEAeSITeTbHOCTHY

VYyebnas mucimiuinHa "be30macHoCTh KU3HENEATEILHOCTH - 00s3aTebHas IUCIUIIINHA
(benepaibHBIX TOCYIAPCTBEHHBIX 00pa30BaTENBHBIX CTAHIAPTOB BCEX HAMPABICHUH IEPBOTO
YPOBHSI BBICIIETO TTPO(eCcCHOHATbHOTO 00pa3oBanus (OakanaBpuaTa) v CIICIIHAIUTETA.

1. Heas aucuumianHbl - GopMupoBaHHe NMPOPeCCHOHATBHON KYJIbTYPHI 0€30MacCHOCTH,
MoJ KOTOPOH TOHHMMAaeTcs TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTH  HCIIOJIb30BaTh B
podecCHOHAIBHON NEeSITEILHOCTH TPUOOPETCHHYIO COBOKYITHOCTh 3HAHWH, YMEHHI M HaBBIKOB
st obecrieueHuss Oe3omacHOCTH B cdepe MpodecCHOHAIBHOM JCSATENBHOCTH, XapakTepa
MBIIIJICHHUS ¥ IICHHOCTHBIX OPUEHTAIIHMH, PU KOTOPBIX BOTIPOCH OE30IMACHOCTH PAcCMaTPHBAIOTCS
B KaueCTBE IPHOPUTETA.

OCHOBHBIMH 33JJa4aMU JUCITUILTAHBI SBJISIOTCS:
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* MpUOOpeTeHWE MOHMMAaHUS TMPOOJIIEM YCTOWYMBOTO Pa3BUTHS M PHUCKOB, CBS3aHHBIX C
NeSITEIbHOCTBIO YEJIOBEKA;

* OBIIQJICHUE TpPHEMaMH pPAalMOHAIH3AINN >KU3HEACATEIILHOCTH, OPUEHTHPOBAHHBIMU Ha
CHIDKEHHSI aHTPOTIOTCHHOTO BO3JICHCTBHS Ha TPHPOJHYIO Cpeay W obecrieueHne Oe301acHOCTH
JIMYHOCTHU U OOIIIECTBA;

* (popmupoBaHue:

- KyJIbTYphl O€30TIACHOCTH, IKOJIOTHUECKOTO CO3HAHHUS W PUCK-OPUEHTHPOBAHHOTO MBIILUICHUS,
[P KOTOPOM BOIPOCHI OE30MACHOCTH U COXpPAHEHHs OKpYXKarollel cpellbl pacCMaTpUBaIOTCA B
Ka4eCcTBE BKHEUIINX MPHOPHUTETOB KU3HEIEATSILHOCTH YEIOBEKA;
- KyJabTyphl TNpo(decCHOHaIbHON O€30MacCHOCTH, CIIOCOOHOCTEeH id HWACHTHU(HUIIUKAIIUN
OTIAaCHOCTH M OIIEHWBAHUS PUCKOB B c(hepe cBoel mpodecCHOHATbHON ACSITEIHHOCTH,
- TOTOBHOCTH MPUMEHECHHS TPO(ECCHOHATBHBIX 3HAHWUW JUISI MUHUMU3AIUHA HETaTHBHBIX
9KOJIOTMYECKUX TOCIEACTBHH, oOecrieueHus: 6€30MacHOCTH U yAy4llIeHUs YCIOBHM Tpyaa B chepe
CBOEH MPOQPEeCCHOHAIEHON eI TEIHHOCTH,

- CIOCOOHOCTEH K OIIEHKE BKJIaJa CBOCU IMPEAMETHOW 00JIaCTH B PEIICHHE KOJOTHUYECKHX
mpo6sieM 1 mpoOemM 6€30MacHOCTH.

2. B pe3yJjbTaTe 0CBOCHHS TUCHHUIIUHBI CTYAEHT H0JIKEH:

Obnadams CIeyONUMA KOMIIETEHITUSAMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

VK-2.2; VK-8.1; YK-8.2; VK-8.3; YK-8.4; OIIK-2.2; OIIK-6.1; OIIK-6.2

3namo:

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

- XapakTep BO3JCHCTBUS BPEIHBIX M OMACHBIX (PAKTOPOB Ha UYEIOBEKAa M TPHPOIHYIO
Cpemy, METOIBl 3allMThl OT HHUX NPUMEHHTENBHO K cdepe cBoeld NpodeccCHoHaTHHON
JEATeIbHOCTH

Ymemos:

- HACHTU(UIIUPOBATH OCHOBHBIE OMTACHOCTH CPEIbl OOMTAHUS YeJI0BEKa;

- OLEHHWBATh PHUCK WX pEAIN3aldHd, BBIOMpPATh METOMBI 3AIIUTHI OT OIMACHOCTEH
MPUMEHUTENFHO K cdepe cBoed MpodecCHoHAIbHOM ACSITEIBPHOCTH M CHOCOOBI OOecredeHus
KOM(OPTHBIX YCIOBUH KH3HEACATCILHOCTH

Bnaoemyo:

- 3aKOHOJATENbHBIMH M TIPAaBOBBIMH aKTaMH B 00JacTH O€30TMacHOCTH W OXpPaHBI
OKpY)Karolllel cpefpl, TpeOOBaHUSAMU K O€30IaCHOCTH TEXHUYECKHUX pEerjaMeHTOB B cdepe
pohecCHOHANTBHOM JIEATETLHOCTH;

- croco0aMu ¥ TEXHOJIOTHUSMU 3alTUTHI B YPE3BBIYANHBIX CUTYAIIHSX;

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

- HaBbIKaMHU pallMOHAJIM3alUU NPO(ECCHOHATBLHON AEATEIbHOCTU C LEIbI0 00ecreueHus

0€30MMaCHOCTH U 3alUThl OKPYKAIOIIEN CPEJIbI.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

1. Beenenue B OGe3omacHocTh. OCHOBHBIE MOHATUS U ompenaeneHus. besomacHocTh u
YCTOMYHMBOE pa3BUTHE.

2. Uenosek u Texnochepa. CtpykTypa TexHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOe cocTostHuE TeXHOC(hEephl 1 TeXHOC(hEpHOI 6€30MacHOCTH.

3. Unentudukanus ¥ BO3JACHCTBHE Ha YEIOBEKAa BPEIAHBIX M OMACHBIX (PAKTOPOB CpeEIbI
obutaHusl.

Knaccudukanuss HeraTuBHbIX (AKTOpPOB cpeAbl OOUTaHMS 4YelloBeKa. XHMHUYECKUE
HeraTuBHbIE (DAaKTOpHl (BpeaHBIC BeElIeCTBA). MeXaHWYECKHEe W aKyCTUYECKHE KoJieOaHus,
BUOpamysi W IOyM. ODJIEKTPOMArHUTHBIE W3JIydeHUS H Tois. MoHW3Mpyromue Hu3IydeHue.
Onekrpudeckuii Tok. OnacHbie MexaHndeckue (akTopsl. [Iporecchl TOpeHHs H T0KapOB3PHIBO-
ONacHbIE CBOMCTBA BEUIECTB U MaTepHasioB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3amuTa 4YermoBeKa W Cpelbl OOMTaHHS OT BPEAHBIX M OMACHBIX (PaKTOPOB MPHPOTHOTO,
AHTPOTIOTEHHOTO ¥ TEXHOTEHHOTO MPOUCXOKICHUSL.
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OcCHOBHbBIE IPUHLUIBI 3aIUTHI. 3alIUTa OT XUMUYECKUX M OHMOJIOrMYE€CKMX HETaTUBHBIX
¢dakTopoB. 3ammTa OT HSHEPreTUYECKUX BO3ACUCTBUM U Qu3mueckux noJsed. ObecrnieueHue
0€30MacHOCTH  cucTeM, paboTalolUX MOoJA  JAaBlieHHEeM. be3omacHOCTh  AKCIUTyaTaluu
TpyOONIPOBOJIOB B XMMHUYECKOW NPOMBILIUIEHHOCTH. be3omacHas sKcIulyaTtanus KOMIIPECCOPOB.
AHanu3 1 OLleHUBaHUE TEXHOTEHHBIX U MPUPOJHBIX PUCKOB.

5. Ob6ecnieuenre KOM(DOPTHBIX YCIOBUH JUISl KU3HU U ACSITEIBHOCTA YelioBeka. [lonsTue
KOM(OPTHBIX UM ONTUMAJBHBIX yCIOBUH. MukpokiumaT nomeuieHuil. OcBelleHrne u CBeToBast
cpela B IOMEILECHHH.

6. [Icuxodusnonoruyeckre U HProHOMUYECKHE OCHOBBI OE30MTACHOCTH.

[Icuxuueckue mpoueccsl, CBOMCTBA U COCTOSIHUS, BIMSIONIME HAa Oe30macHOCTh. Buabl u
YCJIOBHS TPYAOBOM IEATEITHHOCTH. DPrOHOMUYECKIE OCHOBBI 0€30MMaCHOCTH.

7. UpesBbIlyallHbIE CUTYallMd U METO/IbI 3aIIUTHI B YCIOBUSAX UX pEATH3ALINH.

O6uue ceeaenust o YC. [Toxkap u B3pbIB. ABapuM Ha XUMUYECKH OMACHBIX 00BEKTaX.

Pagunanuvonnsie  aBapuu. Ilpubopel  paavanoOHHOW, XMMHUYECKOM  pa3Belku U
JO3UMETPUYECKOT0 KOHTPOJIsl. Upe3BblualiHble CUTyallud BOGHHOTO BPEMEHHU. 3allUTa HACEICHUS
B UpE3BbIYaWHBIX CUTYyalUsAX. YCTOWYMBOCTh (DYHKIMOHHUPOBAHUS OOBEKTOB HSKOHOMUKH B
Ype3BbIUYAHBIX CUTYalLUsIX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATCILHOCTH.

3akoHOJAaTeNbHbIE M HOPMAaTUBHbIE IIPABOBBIE OCHOBBI YIIPaBJIECHUsSI OE30MACHOCTHIO
KU3ZHEJCATEIbHOCTH. OJKOHOMUYECKHE OCHOBBI yIpaBieHHs] Oe3omacHOCThIO0. (CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yIpaBiieHue 0€301MacHOCTbIO.

4. O0beM yueOHOM TUCHMIIHHBI

Bun yuebnoit paboTsl B 3auernrix | B akagem. | B actpos.
€IMHULIAaX yacax yacax
OO611ast TpPyA0E€MKOCTh AUCHUIIIIUHBI 4 144 108
KonrakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
[IpakTrueckue 3aHATHS - - -
JlaGoparopubie pabOThI 0,44 16 12
CamocrosiTesbHast pabora 1,67 60 45
KonrakTHas camocrositenbHas padboTa - - -
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 20 15
CaMoCTOSATENbHOE N3YUEHHUE PA3/IeIOB AUCHHUIIIMHbI 1,11 40 30
Buabl koHTpOJIA:
OK3aMeH 1,0 36 27
KonrtakTHas paboTa — mpoMeXyToYHas aTTeCTaIUs 1,0 0.4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIA: IK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«MarepuaJioBeieHHe U 321LMTA OT KOPPO3UMN»

1. Heap aucCHUNIMHBI — TpPUOOpPETEHHWE CTYACHTAMU 3HAHUW, HEOOXOIUMBIX IS
CaMOCTOSITEIHHOTO PEIICHUS BOIIPOCOB, CBSI3aHHBIX C BELIOOPOM MaTepHaIOB JJisi 000pYIOBAHHS U
KOHCTPYKIIMIA XHUMHUKO-TEXHOJOTMYECKHX MPOLIECCOB C YUYETOM YCJIOBUHM 3KCIUTyaTalluu, a TAKKe
SKOHOMUYECKHUX U IKOJIOTHIECKUX (PaKTOPOB.

2. U3yyeHue AUCHUNJIMHBI HANTPABJIEHO HA PUOOpPeTeHHe CJIeTYIOIIHUX KOMIEeHTeH i
U MHAUKATOPOB MX J0CTHKECHUSA

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OITK-4.2
B pe3ynbraTe n3yueHuss AMCUUIITMHBI 00YJaIOLUICS JODKEH:
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3namo:

- Kinaccu(uKaluio, CTPYKTypy, COCTaB M CBONCTBAa MaTE€pUAIOB, HCIOIb3YyEMbIX, B
YaCTHOCTH, B TEXHOJIOTUSIX 3aLIUThI OT KOPPO3HH;

- MapKHpOBKY MAarepHaJOB II0 POCCHWCKUM W  MEXKIYHAPOIAHBIM  CTaHIApTaM,
HCIIOJIb3YEMBIX, B YaACTHOCTH, B TEXHOJIOTHAX 3aIIUTHI OT KOPPO3UH;

MIPUHIIMUIIBI U METObI 3aIIUTHI OT KOPPO3UH;

- OCHOBHbIE KOHCTPYKIIMOHHbIE U (DYHKIIMOHAJbHBIE MaTepualbl, IPUMEHSEMbIE B
XUMUYECKON TEXHOJIOTHH U XUMUYECKOM aIlllapaTOCTPOECHUHU.

Ymemo:

- AHAIM3UPOBATh (UBUKO-XMMHMUYECKHE M MEXaHMYECKHE CBOMCTBa MaTepUalioB, HUX
KOPPO3HMOHHYIO CTOMKOCTh Y TEXHOJIOTMYHOCTB;

- paUMOHAJIILHO MOAO0paTh KOHCTPYKLUMOHHBIM MaTepuan A XUMHKO-TEXHOJIOTHYECKOIro
mpouecca (peakropa, amnmapara, MallWHbI) € Y4YeTOM METOJOB 3allUThl OT BO3MOYKHOI'O
BO3/ICUCTBUS TEXHOJOTHYECKON Cpe/ibl HA KOHKPETHBIE KOHCTPYKIIMOHHBIE MATEPUAIIBL.

Bnaoemuv:

- IPOCTEUIIMMM OIEPALMSAMU OIPEAEICHUsS CBOMCTB MaTEpPHAIOB, HCIIOIb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTHSAX 3aIUTHI OT KOPPO3HH.

3. Kpartkoe cogep:xaHue TUCUMILTHHBI

Paszpnen 1. @Pu3nko-xuMu4ecKHe OCHOBBI MaTEepHAI0BeICHUA

OcHOBHbIE TIOHATHUS O CTPOEHHUH, CTPYKTYpE M CBOMCTBAaX MaTepHasioB. MeToabl U3ydeHUs
CTPYKTYpBl U cBOMCTB MarepuanoB. CtpoeHue mMatepuanoB. OCHOBHbBIE TUIBI KPUCTAJUIMYECKUX
pemerok. Knaccudukamus KpuUCTaUIOB MO THIAM CBS3U. AHH30TPOIUS CBOWCTB KPHUCTAJIJIOB.
CrpoeHue pealibHbIX KpUCTAJLIOB. [ledekThl peanbHbIX KPUCTAUIOB U UX BIIMSHHUE Ha CBOMCTBA
MeTalioB M cruiaBoB. CBoiictBa nucnokauuid. Kpucrtamnuzanus MeTamioB M CIUIaBOB.
CamonpousBoibHas Kpucramimzauus. HecamonpousBosibHas KpucTaudzanus. AmMopQHbIe
Marepuansl. Hanomarepuanbl. AsuioTponuyeckue —IpeBpaileHuss MeTtaioB. CTpykrypa
HEeMeTalIM4eckux MmarepuanoB. CrpoeHue MOJIMMEpPOB, CTekia, Kkepamuku. CBolicTBa
matepuanoB. [lokazarenu cBoiictB. Kiaccudukanus cpoiictB. Mexanuueckue, (uznueckue,
XUMUYECKNE, HKCIUIyaTallMOHHBIE W TEXHOJOTMYECKME CBOMCTBAa MarepuanoB. Ilokasartenn
MEXaHUYECKUX CBOWCTB, OIpEAesieMble MIPU CTATHUECKUX UCIBITAHUIX HA PACTSDKEHUE M M3THO.
Meroasl omnpeneneHus TBEPAOCTH MaTepuanoB. [lokasaTenn MeEXaHWYECKHX CBOWCTB,
OIpenesieMble NPU  TUHAMAYECKUX U HUKINYECKUX UCTBITAHUIX. DUZNKO-XMMUYECKNE OCHOBBI
MatepuangoBeneHuss. OCHOBBI TEOpPUHU CIUIABOB. /lmarpaMMbl COCTOSIHMS CILIaBOB. TE€pPMHMHBI U
ompeneneHus. JlmarpaMMbl — «cOCTaB-CBOMCTBO». Da30BbIl COCTaB CIUIABOB. 3aBUCHMOCTH
MEX1y CBOMCTBaMH CIUIaBOB M TUIIOM Juarpammsl coctosHus. [Ipasuno H.C. Kypnakosa.

Paszpen 2. MeraniimyecKkue MaTepHabl

XKeneszo u crmaBel Ha ero ocHoBe. Cramu U 4yryHbl. JKene3oyriepoaucTbie CIUIaBbI.
CTpyKTypbl CIUIaBOB *eJje30-yriepo. JuarpaMMbl COCTOSIHUSL JKene30-1eMeHTUT. KoMIOHEeHTHI,
Ga3bl M CTPYKTYpHbIE COCTaBISIOLIME cTajell u Oenblx 4yryHoB. KOHCTpyKIIMOHHbIE
MeTaJJInYecKhe MaTepualbl. YTJIEpOAUCThIe U JerupoBaHHble cranu. Kmaccudukauus cranei,
omnpejiesieHue TMOHATHS KadecTBa cTanu (TpeOoBaHUS K KayecTBy). BnusHue yriaepoaa u
MIOCTOSIHHBIX (TEXHOJIOTUYECKUX) IMPUMECEel Ha KayecTBO CTalM, METOJbI YIYYILIEHUS KayecTBa
cTanu (TOBBIIIEHUE €€ KOHCTPYKIMOHHOW NMpPOYHOCTH). BiusHUE Jerupyromux 3J1€MEHTOB Ha
cBoiictBa cranu. KoHcTpykuuoHHsle cranu. MHcTpymenTanbHble cranu. Kriaccuduxanms
YIJIEPOAMCTBIX M JIETMPOBAHHBIX cTajied. MapkupoBka craneil UyryHsl M TBepAbl€ CILIABBI.
CpoiictBa u HazHaueHue uyryHa. llponecc rpadurtuzauuu. UyryHel cepble, Oesble, KOBKUE,
BBICOKOIIPOYHBIE, MX CBOWCTBA, 00JIaCTh NpUMEHEHMs, MapkupoBka.Tepmuueckas oOpaboTKa.
Teopuss U mpakTUKa TEPMHUYECKOW M XUMHUKO-TEPMHUECKONW OOpabOTKHM METAJUIOB U CILIABOB.
[Ipupona, mMexaHW3M U YCIOBHS NPOTEKAHWS CTPYKTYpPHBIX IPEBpAIleHUN B CTanu. Buasl
TepMUUecKoi 00paboTku ctanu: oTkur | u Il posa, MOJIHBIN U HEMOJIHBIN OTXKUT, HOpMaJIU3aLUs,
3aKajKka, OTIYCK. 3aKajJuBaeMOCTb M MPOKATMBAEMOCTb cTajied. Biusaue TepMmuueckon
00paboTKM Ha MeXaHHYecKue cBoicTBa cranu. Dusnueckrue OCHOBbI XMUMHKO-TEPMHUYECKOM
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06paboTku. [uddy3noHHOE HACHIIEHHE TMOBEPXHOCTH CTaIM HeMeTamiaMu. Buasl u crmocoOsl
LEMEHTAlMU. A30THpOBaHUE cranu. Juddysuonnas Meramwiuzauus. MoHHas XUMHKO-
TepMuueckas oopaboTka. LIBeTHble MeTa/uIbl U CIUIaBbl Ha UX ocHOBe. O0Ias XapakTepucTUKa U
KJaccCupUKalus MEIHBbIX CIUlaBoB. JlaTyHu, OpoOH3bI, MeIHO-HUKeNeBble cruiaBbl. OOmias
XapaKTepUCTHKa aJTIOMUHUEBBIX CIUIaBoB. JledhopMmupyeMble aqtOMUHUEBBIE CIUIABbI, JIMTEHHbIE
alOMHHHMEBBIE cIulaBbl. OOIas XapakTepUCTHKa MarHueBbIX CcIUIaBoB. Jledopmupyemsbie
MarHueBble criaBbl. JIuTelHble MarHueBble CIUIaBbl. THUTaH M CIUIaBbl Ha OCHOBE THUTAaHA.
BinsiHMe nerupyrommx 3J€MEHTOB Ha CTPYKTYPY M CBOMCTBA THUTAaHOBBIX CIIABOB. bepwiuil n
CIUIaBbI Ha €ro OCHOBE. TyromjiaBKue METaJuIbl U CILJIaBbl HA UX OCHOBE.

Pa3nes 3. OcHoBBI KOppo3uM MeTA/UIOB. [IpHHIUIIBI M MeTO/IBI 3AIUTHI OT KOPPO3HUH.

OcHoBHblE NpUYMHBI Koppo3uu MeTtawioB. I[lokazatenu xoppos3uu. Kiaccudukanus
KOPPO3MOHHBIX ITpoLecCOB. XUMUYecKas Koppo3us. ['azoBas kopposus. Koppo3us B :KUAKOCTAX —
HERJIEKTPOJIUTAX. JEKTpOXUMHUYECKass Kopposus. KuHeTuka 3IeKTpOXUMHUYECKON KOppO3HUH.
Koppo3us meTamioB B yCIOBUSX TEXHOJIOTMYECKUX CPEll XMMUUECKUX MPpou3BoAcTB.IIpuHIuMIIBI 1
METO/bl 3alllUThl OT KOPpo3uu. KOppo3MOHHOCTOMKME METAINIMYECKHE W HEMETaJUIMYecKue
MaTtepuanabl. MeToapl 3alluThl MallMH M allaparoB XUMHYECKUX IMPOU3BOJACTB OT KOPPO3HH.
NHruéutopsl KOppo3un. DIEKTPOXUMHUYECKAs 3aIIUTA. 3AIIUTHBIC TOKPHITHS.

Pa3nen 4. Hemeraninyeckue MaTepuaJibl

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJIAPHBIX coenuHeHuil. CTpoeHue U CBOMCTBa
nonuMepoB. TepMopeakTHBHBIE M TepMOIUIaCTUYHBIE noJauMepbl. CTpoeHHe U CBOWCTBa
mwiactMacc.  OCHOBHbIE — Pa3HOBUJHOCTH  MPOMBIIIJICHHBIX — [OJMMEPOB UM IJacTMacc.
["azonanonHenHble miIacTMacchl.OCOOEHHOCTH CTPOEHUS, CBOWCTBAa PE3MHOBBIX MATEpPHAJIOB.
Pe3unbl o0uiero HazHaueHuUsl, ClieUAIbHBIE PE3UHBI U 00JIacTU UX NpuMeHeHus. JlakokpacouHbie
marepuansl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, TrpyHTOBKa, IINaTieBKa.
Kepamuueckue marepuanbl. KoHCTpyKIMOHHAs,, HHCTPYMEHTAJbHAs M TEXHUYECKas KepaMHKa.
Heopraanueckoe crexno. Krnaccudukaruss CTEKon MO Ha3HAYEHUIO W 00JacTH MPUMEHCHHS.
Curamnsl. I'padur. Acbect. CBoiicTBa u 061acTi npumeHeHus. CMa3ouHbIe Macia, IIaCTUYECKHUe
CMa3KH, TBEpJble CMa304yHble Marepuayibl. (CMa304YHO-OXJIAXKJAKoLUe XUAKOCTU. JlpeBecHble
KOHCTPYKLIMOHHbIE MaTepuanbl. AHTUQPUKIMOHHBIE METAIMYECKME U HEMEeTaNInYecKue
matepuainsl. Komnosunuonnsie marepuanbl (KM). O6mias xapakTrepucTHKa KOMIO3HIIMOHHBIX
MarepuanoB. JucnepcHo-ynpouenasie KM, cnoucteie KM, BosiokHucthie KM. Kommno3uimonasie
MaTepuagbl Ha MeTajindeckol u HeMeramnueckoi ocHoBe. CAIl (criedyeHHbIE alIOMHUHHEBBIE
MOPOIIKH). ApPMHUPOBAHHbIE I[OJIMMEpHbIE Marepuanbl. Kepamuueckue KOMIIO3ULIMOHHbBIE
MaTepuasbl. YTIEpOaHbIe KOMIO3UIIMOHHBIE MaTepUalIbl.

Pa3nes 5. JxoHoOMHU4YecKkr 000CHOBAHHBII BHIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepuajoB Uil KOHKPETHOIO TEXHOJIOTMYECKOro Ipoliecca.
Kpurepun u anroput™M BbIOOpa KOHCTPYKLMOHHBIX MAaTe€pHalOB. ODKOJOTHYECKUE U
HSKOHOMMYECKHE aCIEKThl MAaTEPUAIOBEACHUS U 3alIUThl MaTEPUAJIOB OT KOPPO3HH.

4. O0beM yueOHOM THCHUIIHHBI

O0beM TUCTIUTUTHHBI
Bun yuebnoit paboThb
Ay P ' 3E Akap. 4. Actp. u.

OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHasi pa0doTa - ay1uTOPHBIE 3aHATHUSA: 1,33 48 36
Jlexinm 0,88 32 24
[Tpaktnueckue 3anstus (113) 0,44 16 12
Jlaboparopabie paboOThI
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CamocrosiTesbHas padora: 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATEeT HOE N3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1,66 59,8 44,85
Buja nToroBoro KOHTpOJIsi: 3auer

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«OCHOBBI TEXHUYECKOI'0 PeryJIMPOBaHUS U METPOJIOT UM

1. Heap aucHMmIMHBI — TPUOOpPETEHHE CTYyACHTAMH 3HAHUN, HEOOXOAUMBIX IS
CaMOCTOSITEJILHOTO PEILIEHUSI BOIIPOCOB, CBSI3aHHBIX C BHIOOPOM MaTEpHANIOB Ui 000PYIOBaHUS U
KOHCTPYKLIUH C y4eTOM YCJIOBUN SKCIUTyaTallMM, a TaKKe€ HSKOHOMHUYECKUX U DKOJIOTHYECKHUX
(hakTopoB.

2. U3yyeHue IMCUUILIMHBI HANIPABJIEHO HA MPpUOOpeTeHHe CJIeAYIOIIUX KOMIIEHTEeHIIU
U MHANKATOPOB MX JA0CTHKEHUSA

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.1; OIIK-7.1; OIIK-7.2; OIIK-7.3
B pe3ynbraTe u3ydeHuss AMCUUIITMHBI 00YJaIOLUICS JODKEH:
3namo:

-COBpEMEHHbBIE TEHJACHLIUN PA3BUTUS TEXHUKU U XUMUYECKOM TEXHOJIOTUHU;

-COBPEMEHHBIE METO/Ibl U3MEPEHUS (PU3UKO-XUMHUYECKUX MOKa3aTesiel U UX NOrPELIHOCTENH;

- 3aKOHOJIaTEJIbHYI0, OPraHU3alMOHHYI0, HAYYHYIO U TEXHUYECKYIO OCHOBBI 00€CIIEUEHHUS
€IMHCTBA U3MEPEHUN U CTaHJapTU3ALINN.

Ymemon:

-IIPUMEHATh METOJIbl M HCIOJIb30BaTh IPHUHLMUIIBI CTaHJApTU3AalMKA IpH  pa3paboTke
HOPMAaTUBHBIX JOKYMEHTOB;

-IpUMEHATh Ha mpakTuke denepanabHble 3aKOHBI U MEXKIYHApOJIHBIE PEKOMEHJAIMU B
00JacTl METPOJIOTUH U TEXHUYECKOTO PEryIHMpOBaHUS;

-IPUHUAMATh Y4acTU€ B Ipolleccax IMOATBEPKACHUS COOTBETCTBUS PAa3HOIO YpOBHS-
aKKpeAUTaLUU, IPUEMKE, SKCIIEPTHU3E, JIMLEH3UPOBAHUH, TOCKOHTPOJIE U HAA30PE;

-MCMOJIb30BaTh TEXHUYECKHE CpEICTBAa JUISl H3MEPEHUs OCHOBHBIX IIapaMeTpOB
TEXHOJIOTHYECKOI0 MPOLIEcca, CBOMCTB ChIPbs U MPOAYKLIUH.

Bnaoemp:

- HaBBIKAMHU OCYILECTBJISATh IOMCK, KPUTUYECKUN aHAIM3UPOBATh U CUHTE3UPOBATH
nH(pOpMaLKIO, TPUMEHITh CUCTEMHBIN MOIX0]] JAJIsl PELIEHUs IOCTAaBICHHbBIX 3a/1a4;

- HaBBIKAMM HCKAaTh HYXHbIE MCTOYHMKM HH(OpPMAIMM U JaHHbIE, BOCIPUHUMATD,
aHaJIM3UPOBATh, 3alIOMHHATH U ME€peiaBaTh WH(OPMALIMIO C UCIIOJIb30BAHUEM LIU(PPOBBIX CPEICTB,
a TaKkKe C IMOMOILNbI0 AJTOPUTMOB IMpPU pabOTE€ € MOJYYEHHBIMH M3 Pa3IMYHBIX HCTOYHUKOB
JAHHBIMU C 11€JIbI0 A((PEKTUBHOIO HCIOJIb30BaHMS MOJYyYEHHOM HHGpOpMaluu JUIsl peleHus
3az1ad.

3. Kpartkoe cogep:xaHue JUCUMILTHHBI

Pa3nes 1. Merposiorus. OcHoBHbIE TOHATUS U IpuHUUIIBL. [Ipenmer meTposiorus. TepMuHbl
u omnpeneneHus. 3akoH P® «0O06 oOecnedenun eauHcTBa wu3MmepeHuil. Kraccuduxanms
n3MepeHui» OCHOBHbIE PU3NYECKUE U XUMUYECKUE BeIUMUMHbL. CpeacTBa U3MEPEHUM U UX BUIBL.
[Torpemnoctn wu3Mepenuil. l'ocymapcTBeHHass MeTpoJiornyeckas ciayx6a. MexayHapoaHas
OpraHu3anus 3aKOHOJaTEbHON METPOJIOTHH.

Paznen 2. OcHOBbI TexHUYecKoro perynupoBanusi. HopmartuBHo-mpaBoBas 0a3a
obOecnieueHust kayectBa. 3akoHbl P «O TexHuueckoM perynupoBaHum», «O craHgapTU3aLUU B
P®», «O 3amure npaB norpedburtens» TexHudyeckue periiaMeHThl U HOPMAaTHBHBIE JTOKYMEHTHI,
neiictBytonue Ha tepputopun PO. llenu u 3agaun B 001aCcTH yripaBiaeHUs KAYECTBOM B YCIIOBHSIX
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PBIHOYHON SKOHOMUKH. OCHOBHBIE TOHATHS U ONpEIENIeHUs: B 00JacTU yINpaBICHUS KaYECTBOM.
Cucremsl ynpaieHus: kadectBoM B PD u 3a rpanuiei.
4. O0beM yueOHOM THCUUIITHHBI

O0beM TUCIUTUTHHBI
Bu e06HO1 pabOTHI
Ay P 3E Akan. 4. Actp. u.
OO6mast TpyA0€MKOCTh TUCIIUTUTHHBI 2 72 54
KonrakTHasi padoTa - ayIuTOPHBIE 3aHATHUSA: 0,88 32 24
Jlexinm 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,44 16 12
Jlaboparopubie paboOThI
CamocrosiTesibHast padoTa: 1,111 40 30
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1,11 39,8 29,85
Buj uTOroBOr0 KOHTPOJIs: 3auer

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«Komno3zuunonusie marepuaias» (b1.5.19)

1 Heap AMCUMIUIMHBI — O3HAKOMHTH CTYJIEHTOB C OCHOBHBIMH THUIIAMH COBPEMEHHBIX
KOMIIO3UITMOHHBIX MaTE€PUAIOB, UX (PU3UKO-XUMHUYECKUMHU CBOWCTBAMHU M METOJIAMH MOJTyYEHUS,
MOKa3aTh MEPCIEKTUBHBIC HAMPABIICHUS PA3BUTHSI KOMITIO3UITHOHHBIX MaTEPHAIIOB.

2 B pe3yabrare wu3yYeHUs JAUCHUIVIMHBI O0O0y4YamIMiici 1O mNporpaMmme
0akajiaBpuaTa J10JIKeH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

OIIK-1.1; OIIK-1.2; OIIK-4.4.

3nameo:

— OCHOBHBI€ TUITBI KOMIIO3UIITMOHHBIX MAaTEPUAJIOB;

—  (U3UKO-XMMHYECKHE OCHOBBI CO3/IaHUSI KOMITO3HIIMOHHBIX MaTEPHAIIOB;

— OCHOBHBIC XapaKTEPUCTHKHA W CBOWCTBA KOMITO3WIIMOHHBIX MATEPUATIOB Pa3IUIHOTO
Ha3HAYCHHS;

Ymemo:

— BBIOMpATh KOMITO3UITMOHHBIE MAaTEPUAIIBI JUISI KOHKPETHBIX IIEJICH;

Bnaoems:

— HaBBIKAMM aHaJW3a HAYYHO-TEXHMYECKOW JUTEPaTyphl B 00JIACTH KOMITO3HIIMOHHBIX
MaTepHUaoB;

— METOJIaMH TIPEACTABJIICHUS JIUTEPATYPHBIX H OKCICPUMEHTAIBHBIX CBEJACHHN O
CBOMCTBAX, METO/JAaX MOJY4YCHHsS M OOJACTAX MPUMEHEHHUS HAHOMATEPHAIOB U HAHOCTPYKTYP B
BHJIe pehepaToB, OTUETOB, JOKIAIOB U MIPE3CHTALIUMN.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Pazgea 1. OCHOBBI KOMIIO3UIIHOHHBIX MATEPHUAJIOB

BBenenue, ocHOBHbIE OIpee/ieHHs], KPATKasd XapaKTePUCTHKA KOMIIO3UIHOHHBIX
MatepuasioB. OCHOBHBIE OompejeNieHns. THIbl CBA3W Ha Tpanuile pasnena (a3z. Llemmn co3zmanus
KOMMO3UTOB. McTopusi KOMITIO3MIIMOHHBIX MaTtepuaynioB. Kiaccudukaruss KOMIO3UIIMOHHBIX
MaTepuasoB MO MaTepUally KOMIIO3HUIMHU, TUITY apMaTyphl €€ OPUEHTAlUH, CIIOCO0Yy MOJIYICHHS
KOMIIO3UIIMU WU M3JENHN U3 HUX. THUIBI CTPYKTYp KOMIO3UTOB. [[OCTOMHCTBA W HEIOCTAaTKU
KOMIIO3UITMOHHBIX MaTEPHAIIOB.
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JucnepcHo-ynpo4HeHHbIE KOMIIO3UIIUOHHbIE MaTepHuaJbl. Knaccuduxanus
KOMIIO3UIITMOHHBIX MATE€pUaJOB MO CTPYKTYpHOMY Mpu3HaKy. OCHOBHBIE TPYHIBI JUCIEPCHO-
YOPOYHEHHBIX  KOMIIO3WIIMOHHBIX  MaTEpPHANIOB.  TEXHOJOTHS  TOJy4YeHUs  JUCIEPCHO-
YIPOUYHEHHBIX KOMIIO3UIIMOHHBIX MaTEPUAJIOB.

BosiokHMCTBIE W CJIOUCTBbIe  KOMIO3UIIMOHHBIE  MaTepuajbl. BolokHucTteie
KOMIIO3UITMOHHBIE MaTepuaibl, uX kiaccupukamus. OCHOBBI TOPMOXEHHUS Ppa3pyIICHHS
BOJIOKHHCTBIX KOMIIO3UIITMOHHBIX MaTepHaioB. MeTObl TMOJYyYEHUST BOJOKOH W HUTEBUIHBIX
kpuctamuioB. Knaccudukanuss HUTEBHIHBIX KPUCTAIOB 1o pasmepaMm. Co3gaHue MOKPBHITUS HA
MOBEPXHOCTH WM OPUEHTUPOBAHUE HUTEBUIHBIX KpHUCTALIOB. CIOHWCTBIE KOMIIO3UIIMOHHBIC
Marepuanbl. OU3NYECKUE OCHOBBI TOPMOKCHHS Pa3pyIICHUS B CIOUCTBIX KOMIO3WUIIMOHHBIX
Marepuaiax, OCHOBHbIC MeXaHU3MBI. [lomydeHune CI0MCTHIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.

KoMno3uunonHble MaTepuajibl HA MeTANINYECKOH ocHOBe. VcTopusi MeTaIoBeICHHS
Mertamibl, UX CTPOCHHE, KPUCTAIIN3ANMS. THIIBI KPUCTATMYECKUX penieTok. KoMmo3uimonnsie
MaTepuaibl ¢ METALIMYECKON MaTpullel, Kiaccudukaius, npuMeHeHne. MeToapl MOTydeHUs
METAJUIOKOMIIO3UTOB.  BOJIOKHHCTBIE METaUIMYECKUe KOMIIO3WIIMOHHBIE MaTepuajbl, HX
XapaKTEePUCTHKA, CBOWCTBA M METONbl moiydeHus. OOJacTH NPUMEHEHHUS BOJOKHUCTBIX
METAJUTMYECKUX KOMIIO3UITMOHHBIX MaTepruanoB. CBONCTBA M METOBI TIOJYy4EHHUSI TICEBIOCIIIIABOB
Ha OCHOBE jKejie3a. DBTEKTUYECKHE KOMIIO3HWIIMOHHBIE MaTepuaibl. J{MCTIEpCHO-YIPOUYHEHHBIS
KOMIIO3UIITMOHHBIE MaTepuaiabl HA OCHOBE ATIOMUHHUS (CIIEUCHHBIC ATFOMUHHUEBBIC IMOPOIIKH).
JlucniepcHO-yIIpOYHEHHbBIE KOMITO3UIIMOHHBIE MaTepHUalibl HA OCHOBE OEpHIUINS, MarHus, HUKEIS,
KoOaJbTa.

Paznen 2. Tunbl KOMNO3MIMOHHBIX MATEPHAJIOB M 00J1aCTH UX IPUMEHEHU S

Kepamuueckne KoMmo3suuuoHHbIe MaTepuaibl. Kiaccupukamus u npuMeHEHHE
KepaMuKu. TyrormiaBkue COeIMHEHUs TePEXOTHBIX MeTaioB. Kimaccudukamnus mo XuMu4aeckomy
coctaBy. OKCH/IbI aTIOMHHUS, [IUPKOHMS, JBOMHBIC COCIMHEHHS U TBEPBI PACTBOPHI B CHCTEMaX.
Tpoitasie coenunenus. beckucnorHeie TyromiaBkue coenuHeHus. Cuanonsl. TexHomorus
MOJTy4eHUsT KepaMHUUYeCKHX MarepuasoB. [Iporiecchl mojydeHUss TOHKOJIWCIIEPCHBIX MOPOIIKOB.
[Tporeccrr momydeHus BOJOKOH M HUTEBUIHBIX KPUCTAIIOB.

Yraepoa-yriiepoaHble KOMIIO3UIMOHHBbIE MaTepHaJbl. AJUIOTPONHBIE MOJIUUKALUN
yrinepoaa. Kmaccudukanmst yriaepoaasix MarepuanoB. OCOOEHHOCTH, apMHPYIOIIHE KapKachl
YTJIEPOA-YTIIEPOJIHBIX KOMIO3UIIMOHHBIX MarepuanoB. CBOWCTBA, CMauyMBAEMOCTh YTJIEPOJHBIX
MarepuaioB. TEXHOJOTHS TOJYYEHUS YIIIEPOA-YIIIEPOJAHBIX KOMIIO3MIIMOHHBIX MaTEPHAIOB.
Matpuiisl  yriaepoi-yriepoaHbiX KOMIIO3UIIMOHHBIX MaTepuaioB. TpeOoBaHMS K TMOKPBITHSIM
YIJIEPOJI-YTJIEPOJHBIX ~ KOMIIO3MLIMOHHBIX MaTepHayioB. TpemmuHOCTOMKOCTh. [IpuMeneHue
YTJIEPO/I-YTIIEPOTHBIX KOMIO3UIIMOHHBIX MAaTEPUATIOB.

IlonumepHble KOMNO3MUMOHHBIE MaTepuajabl. HamomHWUTENN KOMITO3UIIMOHHBIX
MarepuaioB.  Hamomuurenun it HaHOKOoMNO3uTOB.  Kiaccudukamus — MOJTUMEPHBIX
KOMIIO3UITMOHHBIE MaTepuaioB. MexaHu3M B3aWMOJICHCTBHUS KOMIIOHEHTOB TOJUMEPHBIX
KOMIIO3UITMOHHBIX MartepuaioB. KpuTuueckas miMHA BOJOKOH. ['MOpuIHBIE W TpagucHTHBIC
apMHUPOBAHHBIC IUIACTUKH C PETyJUPYEeMBIMH MEXaHUYECKHMMHU CBOWMCTBAMH. Marpuiibl
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepuaioB. CMombl. THIBI HEHACHIIEHHBIX MOIUIPUPHBIX
cmon. [lomydyeHne mOTUMEpPHBIX KOMIIO3UTOB. [loJMMepHbIE HAHOKOMIIO3WTHI Ha OCHOBE
opranoryivd. OTHECTOMKHE MOJTMMEPHBIE HAHOKOMIIO3UTHI. MeTO bl TIOBBIIIEHUSI OTHECTOWKOCTH.
Hanomeranmsl kak anTunuperbl. KoMmo3uTel Ha OCHOBE HAHOBOJIOKOH.

HanokoMno3uThbl. [TonsiTue TepMHUHA «HAHOKOMTIO3UT. Knaccudukanus
HaHOKOMITO3UTOB. COBpEMEHHBIN PHIHOK HAHOKOMIIO3UTOB. BHUIbI KepaMHUUYECKUX KOMITO3UTOB, X
coctaB. Kepmetsl. Kepamuueckrie HaHOKOMIIO3UTHI, WX BUIbI. [IpuMeHeHHEe HAHOKOMIIO3UTOB.
Hanonokpeitust. ['uGpuineie opraHo-HeOpraHndeckue KomMmno3uThl. CamMoounuiaromuiics OeToH.
Hamonmuurenn s HaHOKOMIO3UTOB (YrJIepoJHbIe HAHOTPYOkw). Kommo3utbl Ha OCHOBE
HaHOBOJIOKOH. O0nacTu MpUMEHEHUsI HAHOBOJIOKOH. [losydeHre moJMMepHbIX HAHOKOMITO3HTOB.
CrnoucThele CHIMKATHI — TJIIMHUCTBIC MUHEPaJbl. «HTEIEKTyaIbHbIC» TTOJTMMEPHBIC KOMITO3HUTHI.
[ToxapHast omacHOCTh MOJUMEPOB. MeXaHU3Mbl CHUKEHUS TOPIOYECTH TMOJTUMEPHBIX MAaTEPHAIIOB.
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[IpousBoncTBo 3amemmureneld ropeHus. OTHECTOWKHE CBOWCTBA HAHOKOMIIO3UTOB HAa OCHOBE
CIIOMCTBIX COCIMHEHUH.
4. O0beM yueOHOM THCUUTIHHBI

O0BneM TUCHUILINHBI

Bua yueOHo# padoThl

3E Axkan. | Actp.
q, 4.
OO0uiasi TPy10€eMKOCTb AU CIIUTIJIMHBI 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4mncJje B hopMe MPAKTHYECKOi# MOATOTOBKH - - -
Jlexinm 0,45 16 12

B TOM 4HcCJie B OpME MPAKTHUECKOU IMOTOTOBKH

[Tpaxtuueckue 3ansatus (113) 0,45 16 12

B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH - - -

Jlaboparopusie padots! (JIP) - - -

B TOM 4HcCJie B GOpMe MPAKTHUECKOU IMOArOTOBKH

CamocrosiTesbHasi pabora 2,11 76 57

KoHTakTHas camocrosiTesnbHas paboTa 211 0,4 0,3
CaMoCTOsATETFHOE U3YUEHUE PA3/ICTIOB JUCITUTIIHHBI ’ 75,6 56,7
Bua konTpos: 3a4er c onleHKOM

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«IIpaBoBeneHue»

1. Heab JMCHMNIMHBI — OBJIaJICHUE OCHOBAMU IPAaBOBBIX 3HAHUH; (OPMUPOBAHUE OCHOB
IIPAaBOBOM KYJIBTYPBI U IPABOMEPHOTO NOBEAECHUS I'PAKJaHUHA CTPAHBI.

2. B pe3syabTaTe u3ydeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:

O6naaath ciaenyOMUMI KOMIETEHIUSAMU U UHAUKATOPaMH UX TOCTHKEHUS:

VYK-2.2; VK-11.1; VK-11.2; VK-11.3

3name:

OCHOBBI POCCHMCKOM IPaBOBOM CHCTEMBI M POCCHUHCKOTO 3aKOHOJATENIbCTBA,
OCHOBbl ~ OpraHuM3allid W  (YHKIMOHMPOBaHHUS  CyA€OHBIX W HHBIX
[IPaBONPUMEHUTENbHBIX U MPAaBOOXPAHUTEIbHBIX OPTraHOB;

MPaBOBbIE M HPABCTBEHHO-ITHYECKHME HOPMBI B cdepe mnpodeccCHoHaIbHON
NESATENBHOCTH;

[IPaBOBbIE HOPMBI, PETYIUPYIOLHE OTHOLIEHHE YEJIOBEKa K YEeJIOBEKY, 0OILECTBY,
OKpYKalollen cpee;

mpaBa U 00s13aHHOCTHU TPAXKJAHUHA;

OCHOBBI TPYJIOBOT'O 3aKOHOIaTEIbCTBA;

OCHOBBI XO35MCTBEHHOTO MPaBa;

OCHOBHBIE HAIIPABJICHHSI AHTUKOPPYINIIMOHHON IeATEIbHOCTH B PO

Ymems:

HCIIOJIB30BAaTh 3THYECKUE M IIPABOBBIE HOPMBI, PEryJUPYIOIIME OTHOIIECHHE
4eJI0BeKa K 4el0BeKy, OOIIECTBY, OKPYKaOLIEH cpele, UCIONb30BaTh MpaBa U
CBOOO/IbI YENIOBEKA U IpakJaHIHA MPU pa3padOTKe COLMATBbHBIX IPOEKTOB;
UCIOJIb30BaTh M  COCTaBJATh HOPMATUBHBIE W  IPAaBOBbIE€ JOKYMEHTBHI,
OTHOCAIIMECS K  Npo(ecCHOHAIBHOM  JEATENbHOCTH,  MNPEANPUHHUMATH
HE00X0IMMbIe MEPhI K BOCCTAHOBJICHUIO HAPYILIEHHBIX TPaB;

peayin30BbIBATH IIPaBa U CBOOOIbI YEJIOBEKA U IPaKJaHIHA B Pa3JIMUHbIX chepax

KHU3HCACATCIIBHOCTH.

Braaoemu:

HaBbIKaMH IMIPUMEHCHUSA 3aKOHOAATCIIbCTBA TP PCHICHUHN IMPAKTHYCCKUX 3a/1a4.
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3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3zoen 1. Ocnoswbt meopuu cocyoapcmea u npasa
1.
2. OcHOBBI TEOpHUH IIpaBa

Pazoen 2. Ompacau nybauunoeo npasa

S e

OCHOBBI TEOpUU rocygapcTBa

OCHOBBI KOHCTUTYIIHOHHOT'O ITpaBa

OCHOBBI aIMUHUCTPATUBHOIO IIpaBa

OCHOBBI yroJIOBHOTO ITpaBa

Koppynius kak conualbHOE U IPaBOBOE SIBJIEHUE B COBPEMEHHOM OO0IIECTBE

OCHOBBI 9KOJIOTHYECKOTO ITpaBa

HopmartuBHoe mpaBoBoe perynupoBaHue 3amiuthl MH(opmauuu. I[IpaBoBble OCHOBBI
3aIIUTHI TOCYIapCTBEHHOM TaHbI

Pazoen 3. Ompacau uacmnoeo npasa

N

['paxxnanckoe mpaBo: OCHOBHBIE MOJIOXKEHUS 00IIeN YacTu.

ABTOpPCKOE U TATEHTHOE MPABO U MIPaBOBas 3alUTa PE3yIbTATOB HHTEIIEKTYaIbHOM.
OCHOBBI X0O3SIICTBEHHOT'O (MPEANPUHUMATENBCKOTO) IIpaBa.

OcHOBBI ceMeHOro MpaBa

OcCHOBBI TPYIOBOTO TpaBa

Pazoen 4. Ocobennocmu npasosozo pezynuposanus npopeccuoHarbHou 0esmerbHOCmu 6

OMOEJIbHBLX ompacijiax Xumuueckou npombsliuileHHocmu
I.

OcHOBBl ~ HallMOHAJIbHOM  0€30MAaCHOCTH,  TOCYAApCTBEHHOM  MOJUTHUKU U
3aKOHOJATENbCTBO B oOjacTu  oOecriedeHus sIEpHOW M pajualluOHHOMN
0€30MacCHOCTH.

OcoOeHHOCTH TMPaBOBOTO  PETYIMPOBAHUS TpyAa pPaOOTHUKOB XUMHUYECKOU
MIPOMBIIIJIEHHOCTH.

HopmartuBHo-npaBoBass 0a3a peryaupoBaHUs XUMUYECKOM M He(TEeXUMHUUYECKOM
otpaciu B Poccun.

OO611ee KOJIMYECTBO pa3aeioB 4.
4. O0beM yuyeOHOM THUCUMILINHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl

3E | Akaa. 4. | AcTp.u.
O01mas Tpya10eMKOCTh JUCHMIIJIMHBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHasi paboTa 2,22 76 57
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15

2,22
CaMoCTOATENbHOE N3YUEHUE PA3/IEI0B AUCHUIIIIMHbI 75,8 56,85
Bua konTpos: 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI
«HauepraTejsbHasi reoMeTpH s

1. Heap AUCHUIUIMHBI — HAYYUTh CTYIAEHTOB ClIocO0aM OTOOpa)keHHs MPOCTPAHCTBEHHBIX
¢bopM Ha IJIOCKOCTH, BBINOJIHEHUIO U YTEHUIO YepTek el MeTo/JaMu KOMIbIOTEpHOU Irpaduku U
MpaBWJIaM U YCIOBHOCTSIM, IPUMEHsAEMbIM 11pu 3ToM (ctangaptam ECKJI).

2. U3yuyeHne IMCHMIJIMHBI HANIPABJIEHO HA IPUOOpeTeHHe CJIeIYIOIMX KOMIIeTeHUMI U
HHIUKATOPOB HUX TOCTHKEHUSI:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-7.1; OIIK-7.2; OIIK-7.3

3namo:

e CII0COOBI OTOOPaKEHUSI IPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;
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e MPABWJIA U YCIIOBHOCTH MPH BHITIOJIHCHUH YEPTEKEH;
e BUJIbl CHMMETPHUH T€OMETPUUECKHUX (PUTYP.
Ymems:

® BLIIIOJIHATE W 4YWUTATb 4YCPTCIKH TEXHUUYCCKUX I/ISI[GJ'II/Iﬁ C YydcTOM HCﬁCTB}GOIHI/IX

CTaHJIapPTOB.
Bnaoemuo:
e CII0CO0aMU ¥ TTpreMaMu U300paKEHHS PEIMETOB Ha MJIOCKOCTH.
3. Kpartkoe cogep:xaHue TUCUHMILIHHbBI

Paznen 1. OOmme npaBuia BbINOJHeHUs: 4Yeprexeil. [IpaBuna BbIIIOJIHEHUS U

odopmiienust ueptexeit B coorBercTBur ¢ 'OCT. ['eomeTpuueckre mocTpoeHHs.

Pasnen 2. IlpoenupoBanue reomerpudeckux ¢uryp. Meron npoexumii. IIpsamsbie u
kpuBble uHuM. [Inockocts. [loBepxHocTu. I'eomerpuueckue Tena. CHUMMETPHUSI T€OMETPUUECKUX
¢uryp. OrmpeneneHre HaTypaJlbHOM BEJIMYUHBI OTpe3Ka MpsAMOW M IUIOCKOW (UIyphI.

[lepeceuenue reomeTpudeckux 00pa3os.
4 O0beM yueOHOI M CUUIIHHBI.

O0beM TUCIUTIITAHBI
Buz yaebnoi padotst 3E Axan. 4. AcTp. u.

OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 4 144 108
KonTakTHasi paboTa - ayIMTOPHbIE 3aHATUSA: 1,33 48 36
Jlexnnn 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,67 24 18
Jlaboparopabie pabOThI 0,22 8 6
CamocrosiTesbHas padora: 2,67 96 72
KonrtakTHas camocrositenbHas paboTa 0,01 0.4 0.30
CamMocTosATenTpHOE N3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 2,66 95.6 71,70
Bua nToroBoro KOHTpOJIsi: 3a4er ¢ oleHKOI

AHHOTANUA padoyeil MPOrpaMMbl AUCHUIIMHbBI
«Teopusi BepoOSITHOCTE M MATEeMATHYECKASl CTATHCTUKA»

1. Heab AUCHMIUIMHBI - (OPMHUPOBAHHME Yy CTYJICHTOB CHCTEMbl OCHOBHBIX MOHSTHH,
KCMOJIB3YEMBIX I TOCTPOCHUS BAXKHEHIIMX MATEMAaTHYECKHX MOJCIEHM W MaTeMaTUYECKUX

METOJIOB JJIsl OTIMCAHUS Pa3ITMYHBIX XUMUKO-TEXHOJIOTHUECKUX ITPOIIECCOB.
2. B pe3yabTaTe H3y4eHUs] TUCHUTLUIHHBI 00YYAIOIIHIACH TOIKEH:
Obnadams CleyONMMHA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:
VK-1.1; OIIK-1.2; OIIK-4.1; OIIK-4.2

3HaTh:

e OCHOBBI TCOPHH BEPOSITHOCTSH M MAaTEMaTHYECKON CTATHCTHKH;

e MaTeMaTHYECKHE TEOPHH W METOJbI, JIGKAllWe B OCHOBE
MaTeMaTHYECKUX MOJIEIIEH;

e OCHOBBI IPUMEHEHHUS MAaTEMATHYECKUX MOJICIICH U METOIOB.

VYMmers:
° BBI6I/IpaTB MaTeMaTH4YE€CKHUE MCETOAbI, npnronHme JJIs1 peHICHI/ISI
3a1a4u;

MOCTPOCHUS

KOHKPETHOU
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e HCHOJIb30BaTh MaTE€MaTHYECKUE IOHATUS, METOJAbl M MOJENU JUIsl OINHUCAHUs

Pa3IMYHbIX [IPOLIECCOB;

e BBIABJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, JIeKAllUe B OCHOBE KOHKPETHBIX

IIPOLIECCOB;

e HCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKONH 00pabOTKU JaHHBIX;

e IIPUMEHSTHh MaTeMaTUYECKHE 3HAHMSI Ha MEXIUCUUIUIMHAPHOM YPOBHE.

Bnaners:

e OCHOBaMU  (yHJaMEHTalbHBIX  MAaT€MAaTUYECKUX TEOpPUH U  HaBbIKaMU

HCI0JIb30BaHUS MaTEMaTHUUECKOIO amnmnapara;

e METOJIaMU CTaTUCTUYECKOW 00pabOTKU MH(OpMALIUK.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Pasznen 1. Teopuss BeposiTHOcTeil. CiyuailiHble BeJIHYHHbI M HUX 3aKOHBI
pacnpenejaeHus.

[Ipeamer Teopum BepositHocTei. CiydaitHbie cOOBITHS. [IpOTHBOIMONOXKHBIE COOBITHS.
HezaBucumpbie coObitmsi.  OTHOCUTENbHass 4acToTa. KiaccMyeckoe W TEOMETPHYECKOE
ONpEJeNICHUE BEPOSATHOCTU. OJIEMEHTapHas TEOpUs BEpPOSTHOCTEH. MeToapl BbIYMCICHUS
BeposiTHocTel.  IlpocTpanctBo  anemeHTapHbix — coObiTHil. Kiaccuueckoe — ompeneneHue
BEPOSITHOCTH. Aredpa cOOBITUI: TEOPEMBI O BEPOSATHOCTH CYMMBbI COOBITHI, TPOTUBOIOIOKHBIX
COOBITHI, CyMMa BEPOATHOCTEH HECOBMECTHBIX COOBITUH, OOpPa3yIOUIMX IOJHYIO TIpYMIYy.
AxcruoMaTudeckoe ornpeaeneHue BeposATHOCTU. CTaTHUCTUYECKOE ONPEICNIEHUE BEPOSTHOCTH.
VYcioBHas BeposATHOCTb. TeopeMbl O BEPOSITHOCTH IMPOU3BEACHUS 3aBUCHUMBIX U HE3aBUCHUMBIX
coObiTil. [lonnas BepositHocTh. [loBTOpHBIE HcnbiTanus. Popmyna bepuymnu. JlokanpHas u
HMHTErpalibHas Teopembl Myaspa-Jlamiaca. @opmyina Ilyaccona.

[lonatne ciay4allHOM BenWYMHBI. J[MCKpPETHBIE W HENPEPBIBHBIC CIIY4aiiHbIE BEIIMYMHBI.
3aKoH pacnpesesieHus: ciiydailHoN BenuduHbl. DYHKIMS pacHpeesieHus, ee CBONWCTBA, rpaduk.
[InoTHOCTL pacrpeneneHus HENPEpPbIBHOM CiIydailHOM BeIMUYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opmyia uisi BEpOSTHOCTH TOIIAIaHNs HENPEPBIBHOM CIIyd4allHOW BEJINYMHBI B JAHHBIM HHTEPBAJI,
BBIPAYKEHHBIN uepe3 MIIOTHOCTh BEPOSTHOCTH, TEOMETPUUYECKUI cMbICT (popmyibl. bBuHoMuanbHoe
pacupenenenue, pacupeaeneHne Ilyaccona, paBHOMEpHOE pacmpelnereHue, HOPMaIbHOE
pacrpeneneHne, SKCIOHEHIIMAIBHOE pacipeieeHuE.

Paszpen 2. MaremaTnuyeckasi CTATHCTHKA.

[Ipenmer matemaTtnueckoi cratucTukd. OCHOBHBIE 3a7jaud MaTEeMaTHYECKON CTATHCTUKU.
Bri6opounsiit meton. Craructuueckoe omnucanue. BoeiOopku. I'mcrorpaMma u MOJMIOH 4acToT.
Cratuctuueckas (amnupudeckasi) GyHKIus pacupeneneHus. BeiOopouHble XapaKTepUCTUKU U UX
pacnpenenenus. CocrosTenbHble, AI(PQPEKTUBHbIE CMEIIEHHbIE W HECMELIEHHBbIE OLEHKU
napameTpoB. CTaTUCTUYECKOE CpelHEe, CTaTUCTUYECKasl JUCIEPCUsl U CTaTUCTUYECKOE CpellHee
KBaJIpaTUYHOE KaK TOYEYHbIE OIICHKM HEM3BECTHBIX: MAaTEMaTHUYECKOIO OXKUIAHUS, TUCIEPCUU,
CPEIHEro KBAaJpaTUYHOTO OTKJIOHEHHUs. JloBepuTenbHbIE MHTEPBAIbl U MHTEPBAIbHBIE OLEHKU.
JloBepuTelnbHbIE OLEHKH HEU3BECTHOM BEPOSITHOCTH IO OO0JIbLIMM BbIOOpKaM. JloBepuTenbHas
OLICHKAa MAaTE€MaTH4EeCKOTO OKMJAHUS MpU HEU3BECTHOW aucrnepcuu. [loBepuTenbHas OIEHKA
CpPEIHEro KBaJpaTUYHOrO OTKJIOHEHHUs. TouHble BbIOOpOuHBIE pacrpeneneHus: CTbhrofeHTa (t-
pactpenenenue), Dumepa-Cuenekopa (F-pacnpenenenne), Ilupcona (y-pacmpeneneHue).
[IpoBepka craTUCTUYECKUX TUIOTE3. MareMaTuyeckue METO/bl IMPOBEPKU CTATUCTHUYECKHUX
TUIOTE3. DJIEMEHTBl TEOPUH KOPPEISALIUY.

4. O0beM yueOHOM THCUUTIHHBI

Beero CemecTtp
Bun yuebnoit paboTsl 4
3E | Axan. 4. | 3E | Akag. u.
OO0uiasi Tpy10€eMKOCTb AUCIUIIJIMHBI 3 108 3 108
KonrakTHasi padoTa — ayIuTOPHBbIE 3aHATHS: 1,33 48 1,33 48
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Jlexkun 0,44 16 0,44 16
[TpakTnueckue 3anstus (113) 0,89 32 0,89 32
CamocrosiTeJibHas paboTa 1,67 60 1,67 60
KonrtakTHas camocrositenbHas paboTa 0,2 0,2
1 1
CaMOCTOATENBHOE U3yUEHUE PA3IENOB JUCIUILUELL | 1,67 50.8 ,67 59.8
Buja konTpoJs - 3auer + +
Bu uTOroBOro KOHTpOJIs: 3auer
Cemectp
B
Bun yuebnoit paboTsl cero 4
3E | Actp. 4. | 3E | Actp. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 3 81 3 81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 36 1,33 36
Jlexinm 0,44 12 0,44 12
[TpakTnueckue 3anstus (113) 0,89 24 0,89 24
CamocrosiTeJibHAs paboTa 1,67 45 1,67 45
KonrtakTHas camocrositenbHas paboTa 0,15 0,15
CaMOCTOATENBHOE H3YdEHUE Pa3IeIoB AUCIUILIMHEL | 1,67 44.85 1,67 44.85
Buja konTpoJs - 3auer + +
Bu MTOroBOro KOHTPOJIs: 3auer

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConnajabHO-IICUX0JI0THYeCKHE OCHOBBI PA3BUTHS JIHYHOCTH
1. Hear aucuUMIUVIMHBI — (QOpMUPOBAaHUE COIMAIBHO OTBETCTBEHHOW JIMYHOCTH,
CIIOCOOHON K camMOOpraHu3alud U Pa3BUTHUIO, YMEIOIIEH BbICTpauBaTh U PEAIM30BbIBATH CBOIO
KU3HEHHYIO CTpaTeruio, CHOCOOHOMN yIpaBisiTh CBOUM BPEMEHEM B HOBBIX COLIMAIbHBIX PEaHsIX,
B YCJIOBUSIX HEIIPEPHIBHOIO 00pa30BaHMUs, YMEIOIIEH OCYHIECTBIISTh COLUAIbHOE B3aUMOICHCTBUE
U PEAIM30BbIBATh CBOIO POJIb B KOMAHJIE.
2. B pe3syabTaTe H3y4eHUs1 JUCHUILINHBI 00y4aIOIIUIiCA 10JI7KEeH
Ob6naaath ciaenyrOMUMI KOMIIETEHUUAMU U MHIUKATOPAMH UX JTOCTHXKEHUS:
VYK-3.1; VK-3.2; VK-3.3; YK-3.4; VK-3.5; YK-6.1; YK-6.2; VK-6.3; YK-9.1; YK-9.2; VK-9.3
3namo:
— CYIIHOCTh MpoOJeM OpraHu3aluyd W CAMOOPraHMU3AlUMH JUYHOCTH, €€ IOBEACHUS B
IPYIIIIE B YCIIOBUSX COBPEMEHHOT0 00IIECTBA 1 HEMIPEPHIBHOTO 00pa30BaHuUs;
— METOJbl CaMOOPIraHW3allMd W PA3BUTHUS JIMYHOCTH, BBICTPAMBAaHHUS W peaM3aLUU
TPAeKTOPUU CaMOPa3BUTHSA, BBIPAOOTKH LEJENOjaraHus U MOTHUBALMOHHBIX YCTaHOBOK,
Pa3BUTHUSI KOMMYHUKATHUBHBIX CIIOCOOHOCTEN U MOBE/IECHUS B IPYIIIIE;
— 00IIYI0 KOHIIETILIMIO TEXHOJIOTHIM OpraHu3alui BpEMEHU U MOBbIIIEHHS 3((HEKTHUBHOCTU
€ro HCII0JIb30BAHMS;
— METOJUKU H3YYEHHUS COLMAIbHO-TICUXOJOTUYECKUX SIBJIEHUN B cdepe ymnpaBieHUS U
CaMOYIIPaBJICHUs JINYHOCTH, TPYIIIIBI, OpraHU3aLHH.
Ymemo:
— IUTAaHUPOBAThH U PELIaTh 3aJa4u JIMYHOCTHOTO U MPO(ECCHOHAIBHOTO Pa3BUTHS;
— AQHAJIM3MpPOBATH CBOM BO3MOXHOCTH M OIPAaHMYEHHs, HCIOJIb30BATH METOJbI
CaMOJMAarHOCTUKH, CAMOIIO3HAHMS, CAMOPETYJISLUHA U CAMOBOCIIUTAHHS;
— yCTaHaBJIMBaTh C KoJuleraMu (OJHOTPYNIIHUKAaMHU) OTHOIIEHMSI, XapaKTepU3YIOLIUECs
3¢ (HEeKTUBHBIM YPOBHEM OOIIECHUS;
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— TBOPYECKU TNPUMEHATh B PEIICHUM MPAKTUYECKUX 3a/7a4 HWHCTPYMEHThl TEXHOJOTUN
OpraHu3alii BpEMEHHU U MOBbIIEHUS 3P (HEKTUBHOCTHU €r0 UCIOIb30BaHMUSL.
Bnaoemuv:
— COLMAJIbHBIMU U TICHUXOJOTHYECKUMHU TEXHOJIOTHSIMH CaMOOPraHU3alUUd U Pa3BUTHS
JIMYHOCTH, BBICTPaUBAaHMSI U pealin3allii TPAEKTOPUH CaMOPa3BUTHS;
— HMHCTPYMEHTaMHU OITHMU3ALMK MCHOJIb30BAaHUSI BPEMEHH, HAaBBbIKAMM IUIAHUPOBAHUS
JIMYHOTO ¥ y4eOHOT0 BpEMEHH, HaBbIKaMU CaM0O00pa30BaHus;
— TEOPETUYECKUMHU U TPAKTUYECKUMHU HaBbIKAMHU MPEAYNPEXKACHUS U pa3pelieHus
BHYTPHJIMYHOCTHBIX M TPYIITOBBIX KOH()IUKTOB;
— crnocobamMy MOTHBAIlMM YJIEHOB KOJIJIEKTMBAa K JIMYHOCTHOMY M HPO(ECCHOHATLHOMY
Pa3BUTHIO;
— CMOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOIIGHHIO B KOMaHze, pe(iekcHuu CBOEro
MOBECHUS U JIUJIEPCKUMU KadeCTBaMH.
3 Kparkoe coaepxxanue TUCUUIIMHBI
Pazoen 1. Obwecmeso. nogvle ycnosus u haxkmopuvl pazeumus IUYHOCMU
1.CoBpeMeHHOE OOLIECTBO B YCIOBHSX INI0OATU3aUU U HHPOPMATU3ALUY.
2.CouManpHbl€ MPOLIECCHI
3.MHCTUTYTHI colManu3aiy JUYHOCTH
4 Vactutyt oO6pazoBaHus
5.CounanbHasi 3HaUUMOCTh POPECCUH.
6.«Most mpodeccusi B COBpEMEHHOM POCCHUUCKOM OOIIIECTBE
Pazoen 2. Jluunocmo. Coyuanvuvie u ncuxonocuueckue mexnoio2uu Camoopeanu3ayuu u
camopaseumusi
1.IIcuxonorus TMYHOCTH
2.Ctpareruu pa3BUTHs U CAMOPA3BUTHS JTUUYHOCTH
3.Camoopranu3zanus U camopeain3anus JM4YHOCTH
4.JIn4HOCTB B CCTEME HENPEPHIBHOIO 00pa30BaHUs
5.lenenonaranue B JIMYHOCTHOM U mpodeccuoHalbHOM  pa3BUTHU. [IpakTukym
«[locTpoenue kapbepbi».
Pazoen 3. I'pynna. Coyuanvuvie u ncuxonocuieckue mexHouio2uu epynnogo20 n0GeOeHus u
Juoepcmea
1. Komnekrtus u ero popmupoBanue. [Ipakrukym «Ilcuxonorus ooueHus»
Crunu pykoBojicTBa u uaepcrsa. [lpaktukym «KomannooOpasosanue. JlugepctBo»
[IpakTukym «YnpapiieHue KOHQIMKTHBIMUA CUTYallUsIMU B KOJJIEKTUBE»
[IpakTukym «MOTHBBI TMYHOCTHOTO POCTA»
ConuanbHO-NICUX0JIOTHYECKOE 00ecreueHrne ynpaBieHus KOoJIeKTuBOM. [IpakTukym
«HckyccTBO ynpaBisTh co00i»
OO611ee KOJIMYECTBO Pa3eiioB 3.
4 O0beM yueOHOM TMCHUTITHHBI

Nk

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl
3E | Akaa. 4. | AcTp.u.

O01mas Tpya10eMKOCTb JUCHMIIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[Tpaktnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTesnibHas paboTa IN7 0,2 0,15
CaMOCTOSTEIbHOE U3YUCHUE PA3JICIIOB TUCIUILUINHbL | 39,8 29,85
Bua konTpos: 3auer
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AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Konjiouanasi XumMus»

1. Heap AUCHMIUIMHBI — TpHOOpETeHHE OOydaromuMucs 0a30BBIX 3HAHWK B 00JaCTH
TEPMOJUHAMUKH TTOBEPXHOCTHBIX SIBICHUN M CBOWCTB JAMCIIEPCHBIX CUCTEM U MOJTYyYCHUE YMEHUN
B YacTH MCHOJb30BAaHUS JTHUX 3HAHUN NpPU HCCIECJOBAHUU, NPOEKTUPOBAHUU U CO3/IaHUU
pEAJIbHBIX CUCTEM, SIBJISIFOIIMXCS B OOJIBIIMHCTBE CIY4aeB AUCIIEPCHBIMU.

2. B pe3yabTaTe u3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-4.2, OIIK-4.3.

3namo:

- IPU3HAKU 0OBEKTOB KOJUIOMJAHON XUMUU U UX KiIacCU(UKALIHIO.

- OCHOBHBIC€ TIOHSATHSI W COOTHOIICHHS TEPMOJUHAMUKH TOBEPXHOCTHBIX SBICHUUN
(TepMOJMHAMUKa TOBEPXHOCTHOTO CJIOS; aJre3us, CMauWBaHME M pacTeKaHUE >KHUJKOCTEH;
JHUCIIEPCHOCTh U TEPMOJIMHAMUYECKHE CBOMCTBA TeN; aicopOlMs ra30B U MapoB, aicopoOuus u3
pacTBOpPOB).

- OCHOBHBIE TeOpUH PU3NUECKON aCOPOITUH.

- OCHOBHBIE TMpPEACTaBJIEHUS O CTPOCHUU JBOMHOIO JJIEKTPUYECKOTO CIIOS; IPUPOLY
AJIEKTPOKMHETUYECKOTO NMOTEHIINAJIA; OCHOBHBIE AJIEKTPOKUHETUYECKHE SIBICHUS.

- yclIOBHS TIpUMEHHMMOCTH 3akoHa CTokca; 3akoH OuHmTEHA — CMOJIYXOBCKOTO,
rurcomMeTpudeckoe ypapHenue Jlariaca.

- IPUPOJYy CEIMMEHTAIMOHHOM M arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOWCTBA
pactBopoB [TAB kak nHOQMIBHBIX CHCTEM; OCHOBHBIE MosiokeHust Teopun JJIDO; mpuansbl 1
O0COOEHHOCTH OBICTPOM M MEIUIEHHOM KOoaryssiuu, KOHUEHTPAUMOHHONW M HEHUTpaIu3alMOHHOMN
KOaryJsiluH.

- THUIIBI CTPYKTYpP, BO3HHMKAIOIIWE B AWCIEPCHBIX CHUCTEMAaxX, MPUYUHBI W YCIOBHUS HUX
o0pa3oBaHus; KJIacCU(PUKAIUIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTMYECKUM CBOMCTBaM.

Ymemo:

- paccuMThIBaTh MapaMeTpPbl, KOTOPbIMHU XapaKTEPU3YIOT JUCIIEPCHOCTbD.

- NPOBOJUTH pPACUEThl C MCIOJIB30BAHUEM OCHOBHBIX COOTHOILIEHUN TEPMOJNHAMUKH
MTOBEPXHOCTHBIX SIBJICHHH.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHI.

- paccuuThIBaTh BEIMYUHY WIEKTPOKUHETUYECKOTO NOTEHIMANA 110 JaHHBIM 3JIEKTPOOCMOca
1 a5eKTpodopesa.

- paccuMTHIBATh UHTETPATIbHYIO U AUPPepeHInaIbHyI0 KPUBbIE pacIpe/leIeHNs YacTHIL 10
pazmepam.

- paccuMThIBaTh W aHAJIM3UPOBATH MOTEHLUAJIbHbIE KPUBBIE MApPHOTO B3aUMOJIECHCTBUS
YacTHII.

- pacCUMTHIBATh U U3MEPATH BA3ZKOCTb TUCHEPCHBIX CUCTEM.

Bnaoemuv:

- MPEJCTABIICHUSMHU O POJIM MOBEPXHOCTHBIX SIBJICHUM M TUCHEPCHBIX CUCTEM B TEXHUKE U
IIPUPOJIE.

- METOJaMH U3MEpPEHUS IOBEPXHOCTHOTO HATSKEHHUSI, KPaeBOI'0O yIia.

- 3HAaHUSIMHU O METOJIaX U3MEpPEHUs aJcopOLUU U YAETbHON TOBEPXHOCTH.

- 3HAaHUSAMU 00 YCIIOBMSIX IPUMEHUMOCTH ypaBHeHuUs [ esnbpMroiibia — CMOIyX0BCKOIO;

- METOJIaMH ONIIPENEIEHUS AIEKTPOKNHETUYECKOTO ITOTEHIMAA.

- METOJIOM CEAMMEHTAMOHHOIO aHAJIN3a.

- METOJJaMH OIPENIEICHUsI KPUTUYECKOW KOHLIEHTPAllUK MULEIII0O00pa30BaHus;

- METOJaMH HCCIIEI0OBAHUSI KWHETUKU KOAryJsLuu.

- METOJJaMH U3MEPEHHUS U aHAJIN3a KPUBbIX TEUEHHUSL.

3 Kparkoe coaepxxanue TUCUMILIMHBI

Pazpen 1. [lpeamer u npu3Haku 00bEKTOB KOJJIOUTHON XUMUHU
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Komnouanass xumus - Hayka O IOBEPXHOCTHBIX SIBJICHMSIX U JIUCIEPCHBIX CHCTEMaXx.
OcHOBHbIE TOBEPXHOCTHBIE SIBJICHMS: aAre3suss U CMadyMBaHHE, KallWJUIAPHOCTb, ajacopOius,
AIIEKTPUYECKHE SIBJICHUS HAa MOBEPXHOCTAX U JIp.

OcHOBHbIE TPHU3HAKU JMCIEPCHBIX CHUCTEM - TE€TEPOr€HHOCTb U JUCIIEPCHOCTD;
MIOBEPXHOCTHAsA SHEPrus; KOJWYECTBEHHbIC XapaKTEPUCTUKU aucrepcHocTH. Kiaccuduxarms
JHCIIEPCHBIX CUCTEM II0 arperaTHOMY COCTOSIHUIO JUCIEPCHOW (a3bl U TUCHEPCUOHHOU CpEbl.
Knaccugukanuss cBoOOIHOIMCIIEPCHBIX CHUCTEM IO pa3MepaM 4YacTUI[ M 10 B3aHUMOJECHCTBHUIO
MEXAY JAUCIIEPCHOHHOM cpenod u aucrnepcHod (as3oi. Posib NMOBEPXHOCTHBIX SIBICHUH U
JMCIIEPCHBIX CUCTEM B IIPUPOJE, IPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMHUYECKOU TEXHOJIOTHH.

Pasznen 2. TepMoamHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OOmas xapaKTepUCTHKA NOBEPXHOCTHON »Hepruu. [loBepxHOCTHas sHeprus B 00IlIEM
ypaBHEHUU 1-ro W 2-ro Havan TepMoAMHAMHUKH. [I0BEpXHOCTHOE HATSKEHHE KaK Mepa dHEpPruu
['n06ca mexdaznoit noBepxHocTU. [loBepXHOCTHOE HATSKEHHE - XapaKTEPUCTUKA MPHUPOIbI
conpukacaromuxcsa ¢pa3 1 ux B3aumoieicTBus. CBONCTBA MOBEPXHOCTEH KUJIKUX U TBEPABIX TEIl.
VYpasuenue ['u60ca-I'enbmronbua st BHyTpEHHEH yIEIbHOM MOBEPXHOCTHON SHEPrUM (IIOJHOM
MOBEPXHOCTHOM JHEpPruu). 3aBHUCHUMOCTb DJHEPreTUYECKHMX MapaMeTpoB IIOBEPXHOCTH OT
TeMmIiieparypsl. Ilporieccsl caMonponu3BOJILHOTO YMEHBIIEHHS IOBEPXHOCTHON YHEPIHH.

Ancopbuusi ¥ OBEPXHOCTHOE HaTskeHue. CBsA3b BEIMUMHBI aJcOpOIUU C MapaMeTpamu
CHUCTEMBI: HW30TE€pMa, U30MHMKHA W u3ocTepa ancopOumu. Meronq wu30eiTKOB ['mOOCa.
OyHaamMeHTanpHOe aJcopOIoHHOe ypaBHeHue ['un06ca. I'mO6coBckas ancopOuus. YactHoe
BbIpakeHUue YypaBHeHHMs [uO0ca. IloBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-WHAKTHBHBIE
BEIIECTBA.

Anresus, CMauMBaHUE M pPACTEKaHUE KUAKOCTeH. Axare3us um koresus. [lpuponma cui
Mexk(pazHoro B3anmoieiicTBus. YpaBHeHnue [romnpe s pabotel anre3un. CMadynMBaHUE W KpaeBOH
yroi. 3akoH HOura. CBs3p paboThl ajaresuu ¢ KpaeBbiM yriioM (ypaBHeHue J[lrompe-lOnra).
JInopunbubie U M0GOOHBIE MOBEPXHOCTH. MeToAbl ONpeeseHusl KpaeBbIX yIriioB. BuusHue
MOBEpPXHOCTHO-akTUBHBIX BemecTB (I[IAB) Ha cmauuBanue. Pacrexkanue IKUIKOCTEH.
Koaddumment pacrexkanus mo [Napkuacy. Dddexr Mapanronn. MexdasHoe HATsDKEHHE Ha
IPaHULIE MEXJIY B3aMMHO-HACBHIIIEHHBIMH JKUJKOCTSIMH M TpaBuiao AHToHOBa. [IpakTuueckoe
3HAYEHUE a/Ire311, CMauMBaHUS U PACTEKAHUS.

JlucnepcHOCTh ¥ TepMOOMHAMUYECKHe cBouWcTBa Ten. [lpaBmio ¢a3 I[ubbca wu
JUCIEPCHOCTh. BiMsiHMEe KPUBU3HBI NOBEPXHOCTH HA BHYTPEHHEE JaBJIeHHE Tell (ypaBHEHUE
Jlarutaca). [loBepxHocTHas 3Heprus U paBHoBecHbIe (opmbl Ten. [lpunnun ['mb6ca-Kropu. 3akon
Bynbda. Kammnspusie siBnenus (ypaBHeHue JKroopeHa), MX pojb B IPUPOJIE U TEXHOJIOTHUU.
Metopl  onpeneneHus MOBEPXHOCTHOTO HATSKEHHUS. 3aBUCHUMOCTb TE€PMOJIMHAMHUYECKOMN
peaKuOHHON CIIOCOOHOCTHU OT IUcHEepcHOCTH. YpaBHeHHe KenbBuHa. BiusHue qucnepcHocT Ha
pacTBOpPUMOCTb, KOHCTaHTY paBHOBECUs XMMHUYECKON peakuuu, TemnepaTypy (a3oBoro
nepexo/a.

[HonyyeHnue nucnepcHBIX cucTeM. MeTonbl aucneprupoBaHus. YpaBHeHue PeOunaepa ms
paboTel aucreprupoBaHus. AJCOpOLMOHHOE MNOHMWXKeHHe mnpouHocTH (et Pedunaepa).
'omorenHass u rereporeHHas KoHieHcauus. MeractaOuiabHoe coctosiHMe. OHeprus ['u60ca
00paszoBaHus 3apoplilia HOBOH (ha3bl, KpUTHUECKHUM paanyc 3apojpimia. JIBe ctaguu oopa3oBaHus
HOBOM (pa3pl. CBsI3b KWHETUKH OOpa3oBaHUA HOBOW (a3el ¢ mepechilieHueM. YTpaBlICHHUE
JHUCIIEPCHOCTBIO TP TOMOTI'CHHOM KOHJAeHcanuu. [Ipumepsl mosydyeHuss AUCIEPCHBIX CUCTEM
MeToIaMu (PU3UIECKON U XUMHYECKOW KOHICHCAIIHH.

Paznen 3. AncopOuunoHHble paBHOBECHUS

Knaccudukanus wmexanusmoB ancopOruu (pusmdeckas amcopOums, xemocopOmus u
nonooOMenHas agcopouwmsi). [Ipupona agcopOuroHHBIX cuil. OCOOCHHOCTH COCTABJISIONIAX CHIT
Ban-nep-Baanbca (OpHMEHTALMOHHBIX, WHIYKIMOHHBIX M JUCHEPCUOHHBIX) MpHU aAcopOLuu.
VYpaBHeHHE 1J1s NOTEHLUUAIbHON SHEPTrUU B3aUMOAECUCTBUS aToMa (MOJIEKYJIbI) C MIOBEPXHOCTHIO
Tena.
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Ancopbuusi ra3oB M IapoB Ha OJHOPOJAHOW NOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHUE
M30TEPMbl MOHOMOJIEKYIsIpHON ancopOuun Jlenrmiopa u ero ananus3. OnpeneneHue KOHCTAHT
9TOro ypaBHEHHs (JuHeiHas ¢opma ypaBHeHus Jlenrmropa). YpaBuenue @peiingiuxa. Teopus
MOJIMMOJIEKYJISIpHOUM  ancopOrmu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHHE H30TEpMBI
aacopOiuu, ero ananus. Jluneitnas gpopma ypaBaenust bOT u pacuer ero koHctanT. OnpeneneHue
yACIbHOU MmoBepxHOCTH MeTo1oM bOT.

Ancopbuusi ra3oB U MapoB Ha MOPHUCTHIX MaTepuanax. KonnyecTBeHHbIE XapaKTEpUCTUKU
MOPUCTBIX MarepuasioB. [lopucTeie Tesna KOPIYCKYJISPHOW, KPUCTAUIMYECKOM U ryOuaroit
CTPYKTYphl, METOJbl uX mnosydeHus. Knaccupukauus nop no JlyOMHMHY U €€ B3aUMOCBS3b C
TEOPHUSIMHU AJICOPOITUH.

Teopust KanwUIApHON KOHJIEHcanuu. KanmmsspHO-KOHIEHCAlMOHHBIN rucrepesnc. Pacuer
UHTEerpaibHON U nuddepeHanibHoN KPpUBBIX pacipeieieHns 00beMa op Mo pa3Mepam.

OcoOenHocTH ajacopOLMKM Ha MHUKPONOPUCTHIX Marepuanax. IloTeHuuanbHas Teopus
[Monstnn.  AncopOuuoHHBIM — moTeHUMan.  XapakTepucThueckas  KpuBas  aJcopOLuu.
TemneparypHass UHBapHMAaHTHOCTb U a(QUHHOCTD XapaKTEPUCTUUYECKUX KpuUBBIX. OO0OLIEHHOE
ypaBHeHHe Teopuu JlyOMHMHA OOBEMHOrO 3aloJIHEHHUS MHUKPOIIOpP, YaCTHBIE CIIydyaud 3TOTO
ypaBHeHus (ypaBHeHue JlyomHumHa-PagymkeBuda). AncopOius ra3oB W MapoB B XHMHUYECKOM
TEXHOJIOTUHU.

Ancopbuusi OBEPXHOCTHO-aKTUBHBIX BellecTB. BnusiHue crtpoenust monekyn IIAB nHa
MOBEPXHOCTHYIO  aKTHUBHOCTb, mpaBmwio Jlokio-Tpaybe. 3aBUCUMOCTh IOBEPXHOCTHOTO
HaTSOKEHHUs] OT COCTaBa pacTBopa NIpu coOoJeHuH 3akoHa ['eHpu u ypaBHeHus JleHrmropa.
VpaBuenne  IlIumkoBckoro.  YpaBHEHUSI  COCTOSIHUSL — ra3000pa3HbIX  MOBEPXHOCTHBIX
(ancopOIMOHHBIX) IJIEHOK. THIBI MOBEPXHOCTHBIX IJIEHOK M OIpPEAETCHHE MX XapaKTEPHUCTHUK.
Becor Jlenrmiopa. @akTophl, ONMPECISIIONINE arperaTHOe COCTOSIHHE aICOPOIMOHHBIX IJICHOK.
Ompenenenue cTpoeHUs aACOPOIIMOHHOTO CJI0sl U pa3MepoB MoJiekyn [TAB.

Paznen 4. DnexTpuyeckue sBJAEHUS Ha IOBEPXHOCTU

JBorinoit snextpuyeckuit ciour (IIC), mexanm3ambl oOpazoBanus JIIC. CooTHomeHHs
MEXAY MIEKTPUYECKUM MOTEHIMAIOM U MOBEPXHOCTHBIM HaTshkeHueM (ypaBHeHMs Jlumnmnmana).
DneKTpOoKaNnWUISIpHbIE KpUBbIE U onpeiesnenne napamerpos JIOC no 3TuM KpuBbIM.

O6uue npencrasinenus o teopusx crpoenust [JIIC. Teopus 'yu — Uenmena. YpaBHeHue
[Tyaccona-bonbumana mns nuddysnoit yactu JI93C u ero pewenue. Tonmumuaa auddys3Horo cnos
Y BIIMSHHE HA HEE pazluyHbIX (hakTopoB. J{BOitHOU snekTpuyeckuii cioit mo teopuu lllTepHa,
nepesapsiaka nmopepxHoctu. [Ipumepsr oopazoBanus JJIC. Mutiemisl U UX CTPOSHHE.

UYerbipe BHJA DIEKTPOKUHETHUECKUX SIBICHUH. OJIEKTPOKMHETUYECKUI MOTEHIMal U
BJIMSIHUE HAa HETO pa3iIu4HbIX (pakTopoB. YpaBHeHue ['enbMrosnbia-CMOIyXOBCKOTO Ui CKOPOCTH
nepeHoca mpu IEKTpoocMoce U AekTpodopese. IDPexTr, HE yUUTHIBAEMBbIE ITHM YpPaBHECHUEM
(OBEpXHOCTHAsI  MPOBOJUMOCTb,  JJIEKTPOPOPETUYECKOE TOPMOXKEHHE, pPEeJaKCallMOHHBIN
addexr). [IpakTHyeckoe NCmoab30BaHNE MEKTPOKMHETHICCKUX SBICHUI.

Pasznen 5. Kunetnueckue CBOMCTBA TUCIEPCHBIX CUCTEM

OCHOBBI C€IMMEHTALMOHHOTO aHaK3a. CBsA3b CKOPOCTH OCAXKIACHUS YACTHI] C UX Pa3MEPOM.
VYcnoust cobmoaenus 3akoHa Ctokca. CelMMEHTAllMOHHBIN aHANU3 MOJIMAUCIIEPCHBIX CHCTEM.
KpuBas cenumentauuu. KpuBble pacmpeneneHus 4acTHIl MO paguycaM. ODKCIEpUMEHTaIbHbIE
METO/Ibl B CETUMEHTAIIMIOHHOM aHAJIN3e.

MouiekynspHO-KUHETHYECKass  Npupoda OpOyHOBCKOro  JBuKeHHs. CBs3b  MEXIy
CPEIHEKBAPATUYHBIM CJIBUIOM YacTUL W Kodp¢uuueHtoM auddy3un (3akoH DHHIITEHHa-
CMOJIyXOBCKOT0).  DKCHEpUMEHTalbHas MpOBEpKa 3akoHa DifHImTEHA-CMOIYXOBCKOTO.
CrnenctBus U3 TEOpUU OPOYHOBCKOTO JABUXKECHHUS.

CenuMeHnTanoHHO -G Yy3UOHHOE paBHOBECHE, TUTICOMETPUYECKUIA 3aKOH.
CenuMmeHTallMOHHAS YCTOMYMBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperatvBHas ycTOMYMBOCTD U KOAryJslys JUCIEPCHBIX CUCTEM

OO1ue Bonpochl YyCTOWYUBOCTU AUCTIEPCHBIX cucTeM. CelMMEHTAallMOHHAs U arperaTuBHas
ycToWYMBOCTH cucTeM. JInodunbHble U TMOPOOHBIE CUCTEMBI: CaMOIIPOU3BOJIbHOE 00pa30BaHUe

77




OJIHUX M HeoOXoauMocTh crabmwiuzanuu aApyrux. Kputepuit amoduinpHOCTH cuCTEM 10
Pebunnepy-1Llykuny.

Jlnopunbubie gucnepcHele cuctembl. Kiaccupukauuss u  oOmias  xapakTepUCTHKa
[IOBEPXHOCTHO-aKTUBHBIX BelIeCTB. TepMoAMHaMHKa M MEXaHM3M MULEII000pa30BaHuUs.
Crpoenue munemn [TAB. Comtobunuzanus. OcHOBHBIE (DaKTOPBI, BIUSIOUIME Ha KPUTUYECKYIO
KoHLeHTpauuto Muuemiooopasoanus (KKM). Metonet onpenenenns KKM. [Ipumenenue ITAB.

JInodpoOubIe nucnepcHbie cucteMbl. PakTOpbl YCTOMUNBOCTH JIMOGOOHBIX cucTeM. beicTpas
1 MeuieHHas koarynauus. Kunetuka xoarynsuuu no CmonyxoBckomy. OnpejieneHne CKOpocTy 1
BpEMEHH MOJOBUHHOM KOaryssiuu. 3aBUCHMOCTb YUCJIa YaCTULl Pa3HOTO MOPsiiKa OT BPEMEHHU.

OcHoBHble monoxkenust Teopum Jlepsruna, Jlanmay, ®epses, OsepOeka (IJIDO).
PacknuHuBarolee 1aBjieHUE U €ro COCTaBIISIFOIIME. DHEPIUs AMEKTPOCTATHUECKOTO OTTAIKUBAHUS
IIpU B3aUMOJEUCTBUU cllabo3apsKeHHbIX NoBepxHocTel. Cuibl U sHeprust nputskeHus. Oodiee
YpaBHEHHE MJIi JHEPrUM B3aMMOJCHCTBUS JUCHEpPCHBIX YacTull. [loTeHuuanbHble KpHUBBIE
B3aUMO/JICHCTBUSL YacTULl B MOHOCTAOMJIM3UPOBAHHBIX AMCIEPCHBIX cucTeMax. lloTeHunanbHbIN
0appep U €ro 3aBHUCHUMOCTbH OT TOJIIMHBI Auddy3Horo ciosa. Koarynsauus B nepBoM U BTOPOM
MUHUMYyMax. He#lTpanuzanuoHHass W KOHUEHTpauuoHHas Kkoarymsuus. [lopor ObicTpoit
koarymsiuuu. [IpaBuno Illymere-I'apau. 3axkon [epsruna. Crabunusamnusi IUCTIEPCHBIX CHCTEM
BbICOKOMOJIEKY/IsipHbIMU coequHeHusiMu (BMC) u [TAB. MeTopl 0YMCTKH MPOMBIIUIEHHBIX U
OBITOBBIX CTOKOB, OCHOBaHHbIE HAa W3MEHEHUM arperaTuBHOM U  CEeIMMEHTAIlMOHHOM
YCTOWYMBOCTH JTUCHIEPCHBIX CUCTEM.

Pazpnen 7. CtpykTypoobpazoBaHue U CTPYKTYPHO-MEXaHUYECKUE CBOMCTBA JNUCIEPCHBIX
CUCTEM

Tunel  cTpykTyp, 0Opa3yloIIUXCS B  arperarTuBHO-yCTOMYMBBIX U arperatuBHO-
HEYCTOMYMBBIX JIUCHEPCHBIX cucTeMax. JKHIKOKpUCTAINIMYECKOE COCTOSHUE arperaTUBHO-
YCTOWYMBBIX AUCTIEPCHBIX CUCTEM.

Bo3HuKHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMUBHO-HEYCTOMYMBBIX (JMO(POOHBIX)
JUCIEPCHBIX CHUCTEMax. B3auMOCBA3p MEXIy BHJIOM IMOTEHIMAJIBbHON KPHUBOW B3aMMOJICHCTBUSA
yactull (1o Teopuu JJIDO) u Tunom Bo3HUKAIOUUX CTPYKTYp. KoarynsunoHHO-TUKCOTPOIIHbIE U
KOHJICHCAIIMOHHO-KPUCTAJIIN3allMOHHbIE CTPYKTYpHIL. [lepexon ogHux cTpykTyp B apyrue. Teopus
CTpYKTypooOpa3zoBanus ((U3HKO-XMMHUUYECKasi MEXaHMKa) KaK OCHOBAa TOJYYEHHUS HOBBIX
MaTepHaoB.

Peonornueckuif Meroj ucCCleNOBaHMS AMCIEPCHBbIX cucTeM. OCHOBHbIE MOHSTHUS U
UJeaNbHBIE 3aKOHBl PEOJOTHH. MoJenupoBaHue peoJIOTUYECKUX CBOMCTB Ten. Monens
Maxkcsenna, Mmonenb KenpBuHa-®oiirta, mojiens bruarama.

Knaccudukanuss TUCHEPCHBIX CHCTEM IO CTPYKTYpPHO-MEXaHHYECKHMM CBOMNCTBaM.
Hpl0TOHOBCKHE M HEHBIOTOHOBCKHE KUAKOCTH. [lceBaonmacTuueckue U TUIaTaHTHbIE XKUAKOCTU
U TBepAooOpa3Hble Tena. BS3KOCTh KHUIKMX arperaTMBHO YCTOWYHMBBIX JUCHEPCHBIX CUCTEM.
VYpauenust Oiinmreitna, ltayaunrepa, Mapka-Kyna-XayBunka. Peosornyeckue cBoicTBa
CTPYKTYPUPOBAHHBIX XKUAKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

8. 3axsoueHue

[ToBepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI B XUMHUECKOM TexHosoruu. KomnongHas
XUMHS ¥ OXpaHA OKPYKAIOUIEH CPEIbI.

OO61Iee KOJTMYECTBO pa3/eios - 8.

4. O0beM yueOHOMH THCHMILIHHBI

O0beM TMCUMIINHBI
Bua yueOHo# padoThl
3E Alflan' AcTp.4.
OO0uiasi Tpy10€eMKOCTb AUCIUNIJIMHBI 5 180 135
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,79 | 64,4 48,3
Jlexuun 0,89 32 24
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[TpaxTuueckue 3anstus (113) 0 0 0

Jlaboparopusie pabots! (JIP) 0,89 32 24
CamocrosiTesbHasi pabora 2,22 80 60
KonTakTHas camocTosTenpHas paboTa - -

CaMoCTOATENbHOE N3YUEHHUE Pa3/IeI0B AUCHUILIMHBI (TIOATOTOBKA K 2,22 80 60

nmabopaTopHbIM paboTam)

Bujx koHTpOJIS:

IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1.0 0,4 0,3
[ToAroToBKa K 9K3aMeHYy. ’ 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUIIIMHBI
«JJIeKTUBHbIE JUCHUILIUHBI 110 (PU3HUYECKOH KYJIbType U CIIOPTY»

1 Heap gucuumimubl — GopMupoBaHue GU3NUECKON KyIbTYpbl JIMYHOCTU U CIIOCOOHOCTH
HaIPaBJIEHHOTO HCIOJb30BaHUSI Pa3HOOOPA3HBIX CPEACTB (PU3MUECKON KYJIbTYpbl U CIOPTA,
Typu3Ma JJisi COXpPaHEHHs] U YKpEIUIeHHs] 370pOBbs, ICUXO(U3NYECKONW NOJArOTOBKU U
CaMOIIOJTrOTOBKH K OyayIiei npodeccuoHalbHOM AeATeIbHOCTH, ITOJTyY€HUN HaBbIKa B OJJTHOM M3
BBIOpAaHHBIX BUJOB CIIOPTA.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00yYaIOIMICH J0JI2KEeH

Obnadams CIeyONUMA KOMIIETEHITUSAMA U UHIUKATOPaAMU UX TIOCTHKEHUS:
VYK-7.1,7.2,7.3,7.4

3namo:

- HAyYHO-TPAKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI M 3J0POBOro 00pa3a >KU3HHU;

- BIMSIHUE 03/IOPOBUTENIbHBIX CUCTEM (PU3MUECKOTO BOCIIUTAHUS HA YKPEIJIEHUE 3J0POBbS,

MpOoQUIAKTUKY MPO(GECCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX IPUBBIUEK;

- crmocoObl  KOHTpPOJIE M OLEHKM  (U3WYECKOro  pa3BUTUS U (pusnueckoi

MIOATOTOBJIEHHOCTH;

- mpaBuUjia U CrHOCOObl IJIAHUPOBAHUS WHAMBUAYAIbHBIX 3aHATUNA Pa3IM4HOMN IIeJIeBOM

HaIPaBJIEHHOCTH;

- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneena.

Ymemo:

- TOJEpPKUBATh JOJDKHBIN ypOBEHb (DU3MUYECKON NOJIrOTOBJIEHHOCTH HJsi 00ecredeHUs

MTOJTHOLIEHHOW COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;

- HCIIOJIb30BaTh  OCHOBBI  (UM3MUECKON  KYyJIbTYpbl s  OCO3HAHHOIO  BbIOOpa

310pOBbecOEperarouX TEXHOJOTUH € Y4eTOM BHEIIHUX U BHYTPEHHUX YCJIOBUH

peanzanuu npopeccCuoHaNbHOMN AeATEIbHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIIOPTOM;

- OCYIIECTBJISAITh CAMOKOHTPOJIb 3@ COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJoJaTh NpaBuia

TUTHEHBI U TEXHUKH 0€3011aCHOCTH;

- BBINOJIHATh WHIUBUAYAJIbHO MOJOOpaHHbIE KOMIUIEKCHI MO (HU3UYECKOW KYyIbType U

Pa3IMYHbIM BUAM CIIOPTa;

- OCYILECTBISATH TBOPUYECKOE COTPYJHHUYECTBO B KOJUIEKTHUBHBIX (OpMax 3aHATUN

¢bu3nyecKkoi KyabTypoil U CIIOPTOM;

- BBIMIOJIHATh [TPUEMBI 3aIIUTH 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

Bnaoemuv:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3HMUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- JOJDKHBIM YpOBHEM (DU3WYECKON TOATOTOBJICHHOCTH, JUIsi OOECIEUEHUsS IMOJTHOIICHHOU

COLIMANIBHON U NPO(EeCCUOHATIBHOM e TEIbHOCTH;

- TEXHUYECKUMH U TAKTUYECKHMMH HaBbIKAMH B OJIHOM U3 BUJIOB CIIOPTA;
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- HCIIOJIb30BAaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B INPAKTUYECKON JEATENILHOCTH U
ITOBCETHEBHOW KNU3HU
3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. OCHOBBI IOCTPOCHUSI 03/I0POBUTEIBHON TPEHUPOBKU. TeopeTuyecKo-MeTOINYECKUE
OCHOBBI (pu3mueckod KynbTypsl u crnopta. ConaepKaTelbHbIE OCHOBBI 03I0POBHTEIIBHOMN
¢busznueckoi KyapTypel M crnopra. OCHOBHBbIE HAIpPAaBIICHUS: O3J0POBHUTEIBHO-PEKPEATUBHOE,
037I0pOBUTEIHHO-PEAOUINTALIIOHHOE, CHOPTUBHO-pEaOUINTALIHIOHHOE, TUTHEHUYECKOE.
[ToBpiieHne (YHKIMOHAIBLHOIO COCTOSIHUS OpraHu3dMa U (U3MYECKOM MOJArOTOBIEHHOCTH.
CriocoObl perinaMmeHTauuu Harpy3ku: OU3KyIbTYPHO-03J0POBHUTENbHBIE METOJUKU U CUCTEMBI.
OcHoBHbIE (a3bl 0310pPOBUTEIILHON TPeHUPOBKU. OlEHKa COCTOSHHUS 3I0POBbS U (PU3HUECKON
MOATOTOBJICHHOCTH 3aHUMAIOMIMXCS (U3NYECKOW KyJIbTypod u crnopToM. DYHKIHOHAIbHBIE
po6sl (UCC, AL, )KEJI u T.1.).

Paszoen 2. JIBurarenbHble BO3MOXHOCTH YeJIOBEKAa — BOCIUTAaHUE (PU3MUECKUX KAdECTB.
B®CK I'TO. Meroauka opranuzauuu u npoBeieHus BuaoB wucnbiTaHuil ['TO. Cucrema
B3aUMO/JICHCTBUS B chepe Pu3nyeckoil KyabTypbl U crnopra. Bocnuranue gusnueckux KayecTs,
oOyuaronuxcs (OTAeIbHbIE KaYeCTBEHHbIE CTOPOHBI IBUTATENIbHBIX BOBMOYKHOCTEH UeIoBeKa).

Pazoen 3. Meroauka opraHu3allud W TPOBEACHUS CIOPTHUBHBIX COPEBHOBAHUN WU
(GU3KYIbTYPHO-MACCOBBIX MeEpONpUATUN. XapaKTepUCTHKA CIOPTHBHBIX COPEBHOBAHUN U
(GU3KYIbTYpHO-MACCOBBIX ~ MeponpusiTuil. CHOpPTUBHBIE COpPEBHOBAHUS, MPOBOAUMBIE IO
OOLIENPUHATHIM MpaBWwiIaM. EMuHBIM KajdeHJapHbIA IUIaH (QU3KYJIBTYPHBIX U CIIOPTHBHBIX
MeponpusaTuil). Opranusanusi ClOpTUBHBIX MeponpusaTuil. OnuMnuiickas xaptusa. denepanbHble
(cmeumanpHble, HAalMOHANIbHBIE) 3aKOHBI cropre. Kiaccudukanus COPTUBHBIX COPEBHOBAaHUM.
HpasctBennsie oTHomeHuss B crnopre. Fair Play («YectHas wurpa») — Kak OCHOBa ATHYHOTO
noBeaeHus B cnopre. Konexc cnoptuBHOM 3STukuU. IlpodumnakThka HapylmieHHH CHOpPTHBHON
stuku. BAJIA. Kogexc BAJIA. MexayHapoaHas KOHBEHIIHS 0 00pb0e ¢ JOMMHTOM B CIIOPTE.

4 O0beM yueOHOM THCHUITHHBI

B Cemectp
Bun yuebnoit paboTsl aKaJieM. 1 2 3 4
yacax
OO6mast TpyA0€MKOCTh AUCIUIUIHHBI IO Y4€OHOMY 328 56 92 90 90
IUIaHY
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHUSA 192 32 64 64 32
[IpaxTnueckue 3anstus (113) 192 32 64 64 32
CamocrositeabHas padora (CP) 136 24 28 26 58
KonrtakTHas camocrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenTpHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 135,2 23,8 | 27,8 | 25,8 | 57,8
Buja nToroBoro KOHTpoOJIA: 3auer 3ayeT | 3a4er | 3a4eT | 3aueT
3a4eT / IK3aMeH
Cemectp
Bun yaeOHO# paboThI B actp. I II 11 v
yacax

OO6mast TpyA0€MKOCTh AUCIUIUIMHBI TI0 Y4eOHOMY Tany | 246 42 69 67,5 | 67,5

KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHUSA 144 24 48 48 24
[IpaxTuueckue 3ansatus (113) 144 24 48 48 24
CamocrositesabHas padora (CP) 102 18 21 19,5 | 43,5
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KonrtakTHas camocrositenbHas paboTa 0,6 0,15 | 0,15 | 0,15 | 0,15

CamMocTosATeTpHOE U3YUCHUE PA3ICTIOB JUCITUTIIIHBI 1014 | 17,85 20,85 | 19,35 | 43,35

Bua nToroBoro KOHTpOJIsi: 3a4eT | 3ad4er | 3ader | 3a4eT | 3ayer
3ader / IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«BBenenne B HHPOPMALMOHHbIE TEXHOJIOT MU

1. e JMCUMIIMHBI — O3HAKOMJIEHUE CTYJEHTOB C TEOPETUYECKUMH, PAKTUYECKUMU U
METO/I0JIOTMYECKUMU OCHOBaMHU COBPEMEHHBIX MH(OPMAIMOHHBIX cUCTeM. B paMkax u3ydeHUs
JUCLMIUIMHBL Y CTYACHTOB (POPMHUPYIOTCSI TEOPETUUYECKUE 3HAHMUSI U MPAKTUUYECKHE HABBIKH I10
MHCTPYMEHTAJIbHBIM CpEJICTBaM NporpaMMHoro obecrneuyeHus. CTyA€HThl M3Yy4alOT Ha MPaKTHUKE
BU/JIbI UH()OPMALIMOHHBIX TEXHOJIOTHH.

3agauM AUCHMILVIMHBI — IPUOOpPETEHHE CTYIEHTaMU MPOYHBIX TEOPETUUYECKUX 3HAHUU U
MIPaKTUYECKUX HaBBIKOB B 001aCTH UH(POPMALIMOHHBIX TEXHOJIOTHl.

2. B pe3yabTare u3y4yeHHUs JUCUMILIMHbI 00YYAKOIIUIACH 10JIKEH:

Obnadams CIeNyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
OIIK-1.2; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-8.1; OIIK-8.2; OIIK-8.3

B pesynbpTaTe oCBOEHUS AUCIUTIIMHBI CTYICHT JIOJDKEH:
Buame:

— TIpoIecChl, METOABbl TOWCKa, CcOOopa, XpaHEHUs, OOpabOTKH, MPEIACTABIICHHS,
pacnpocTpaHeHusi UHPOPMaILMU M CTIOCOOBI OCYIIECTBICHHUS TAKUX MPOIIECCOB U METOOB
(MH(pOpPMaALIMOHHBIE TEXHOJIOTHH)

— COBpPEMEHHBIE HMHCTPYMEHTAIBHBIE CpEIbl, MPOrPAMMHO-TEXHUYECKHE IIaTHOPMBI U
MPOrpaMMHBIE CPEACTBA, B TOM YHCJIE OTEYECTBEHHOTO MPOM3BOCTBA, UCIIOIB3YEMbIC IS
penieHus 3a1a4 mpoPeCcCHOHATILHON ACATENHHOCTH, U IPUHITUIIBI UX PAOOTHI.

Ymemn:

— BBIOMpaTh W UCIOJB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIE U
WHTEJUICKTYaJIbHBIE TEXHOJIOTHUH, UHCTPYMEHTAJIBHBIC CPEJbl, MPOrPAaMMHO-TEXHUYCCKUE
maThOpPMBI U TIPOTPAMMHBIE CPEICTBA, B TOM YHCJIE OTEUYECTBEHHOTO MPOU3BOICTBA, IS
penieHus 3a1a4 npoPecCHOHATBHON ACSITEIHHOCTH

—  aHaJU3MpOBaATh MpodeccruoHaIbHbIE 3a/1a4H, BRIOUPATh U UCIIOJIK30BaTh moaxo e UT-
TEXHOJIOTHHU.

Braoemy:

— HaBBIKaMu pabOTHI ¢ NexamuMu B ocHoBe U T-pemennii nanHHpIMu

— HaBBIKAMU TPHUMEHEHHUS COBPEMEHHBIX HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX U
WHTEJUICKTYAJIbHBIX ~ TEXHOJIOTHM, WHCTPYMEHTAJIBHBIX CPEACTB, B TOM  YHCIIC
OTEYECTBEHHOTO MPOM3BOICTBA, JIJIsl PEIICHUs 3a7a4 MPo(HeCCUOHATBHOM IeATETbHOCTH.

3. Kparkoe cogep:xaHue TUCUMILITHHBI

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paspnen 1. Beegenue B uHGpOpManuOHHbIE TEXHOJIOTHH.

1.1. CrpykTypa oOIEpalMOHHBIX CHCTEM, IMAKEThl MPHUKIAAHBIX mporpamm, Microsoft
Office. Knaccuduxamus nporpaMMHBIX cpeacTB. CHCTEMHOE M TPHUKIAJHOE MPOTPaMMHOE
obecnieuenue [1K. O030p onepanuonnbix cuctem (OC). [Ipunnuns cozganus u coctaB OC: sipo,
untepderic, apaiieppl. Kpatkas xapakrepuctuka WINDOWS, MoaynbpHBIM NOPUHIAI
noctpoenust. Cpega WINDOWS: okHa, ux 35eMeHThl, padoTa B MHOTOOKOHHOM PEXHUME.
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1.2. TexcroBbiil pegaktop WORD, pegakTopsl MareMaTH4eCKUX U XUMHUYECKUX (POPMYIL.
Bo3moxHOocTH co3naHus 3NeKTpoHHBIX mpeseHTanuit (Power point). Co3naHue JOKYMEHTOB
pa3nuuHbIX (GopM (CTaHIAPTHBIX W HecTaHAapTHbIX). Co3/laHuE U PelaKTUPOBaHUE TEKCTOBBIX
JOKYMEHTOB C MAaTEMaTUYECKUMHU U XUMUYECKUMH (POpMyIaMH.

1.3. Tabnuunseiii npoueccop EXCEL: o030p, Tunsl u aapecanust siueek, Gopmar siueek,
BcTpoeHHble ¢yHKIMM, ¢opmatupoBanue Tabmuy. EXCEL: Bo3moxHOcTH TabIu4HOTO
pelaKkTopa U HCIOJIb30BAHME €ro i pelleHus HHPOPMAIMOHHBIX W HMHXEHEPHBIX 3a7ad.
[TocTpoenue rpadukoB U quarpamm.

1.4. EXCEL. Omnepanuun c¢ wmaccuBamu. Pa3zpaboTka u peanu3anusi OPOCTEHIINX
QITOPUTMOB C HCIOJB30BAaHUEM BO3MOXKHOCTEH pelakropa (HaxOXIEHHE MaKCUMalIbHOTO
(MMHUMAJILHOTO) 3JI€MEHTAa BEKTOpa M MaTpHIlbl, HAX0XKJIEHUE CYMMBI 3JIEMEHTOB BEKTOpa M
MaTpUIIbl, BBIYMCIEHUE MATPUYHBIX BbIp&XKEHUN). PelleHue BBHIYMCIUTENBHBIX 33Ja4 C
ucnoas3oBanreM Tabdmuil. Pemenue CJIAY ¢ ucnonp3oBaHreM 00paTHONW MaTPHIIBI.

1.5. EXCEL [Iloctpoenue rpapukoB u jguarpamMM. Pacuer (yHKIMOHAIBHBIX
3aBUCUMOCTEH U TIOCTPOCHHE TpauuecKux H300PKCHHM C WCIMOJIB30BAHUEM CTAHIAPTHBIX
¢yukuuit EXCEL u mactepa ¢pynkuuii. [loctpoeHne noBepxHOCTEH ¢ MCHOJIb30BaHUEM MacTepa
muarpaMmm. [loctpoenue JiMHAN TpeHa.

Pa3pnen 2. AnropurmMsl 4 OCHOBBI IporpaMMupoBanus Ha sisbike MATLAB.

2.1. Anroputmsbl, Tunbl anroputMmoB. [lonstue anroputma u ero cpoictBa. CrocoObl
3amucyu aJIropuTMOB. MOJyAbHBIM HPUHLMII TOCTPOEHUS aNrOPUTMOB M mporpamm. Ilaker
komnbroTepHO Marematuku MATLAB. XapakrepucTuku  A3bIKOB  NPOTPaMMHPOBAHHSL.
OBoJroLuUs U KiaccupuKalus s3bIKOB MPOTPaMMHPOBAHUS, UMIEpAaTUBHBIC, (PYHKIMOHAJIbHBIE,
JIOTUYECKHUE, 00bEKTHO-OPUEHTHUPOBAHHbBIE, UX KOMOMHAIMU. [TOHATHS TpaHCISILMY, KOMIWISIUY,
UHTEpIpEeTallNi, UX pPa3iuyus. S3bIKM NporpaMMHpOBAHUS BBICOKOTO YpoBHA. CTpyKTypHOE
[IpOrpaMMUpOBaHue, ero ocodeHHocTr. O630p MAKETOB KOMIIbIOTEPHOW MaTemaTuku — Matlab,
Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHBIE CTPYKTYypbl W HIPHUHLHUIBI  CTPYKTYPHOTO
MIPOrpaMMUPOBAHUS, WJUTIOCTpalus. ba3oBble aNropUTMHYECKHE KOHCTPYKLUHU (ClieZJOBaHUE,
BETBJICHUE, MOBTOpEHUE), UX peanuszauuu. OnepaTtopsl s3bika nporpamMupoBanus MATLAB.
OcnoBubie pemarenu (solvers) MATLAB pana peanu3anuu BBIYUCIHTEIBHBIX aJTOPUTMOB.
bubnuoreka cranmapTHBIX QyHKIUN Size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB (GyHKIMM OJHOW M ABYX IEpeMEHHBIX. Mcmonb3oBaHue
¢byukuuit plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmienue
rpaduKoB(3aroy0BKH, MOAMUCHU 10 OCSIM U IIp.).

2.4. Onepauuy HaJ MacCHBaMM: BEKTOPAMHU M MaTpULAMHU - CJIOXKEHHE, YMHOXXEHUE,
TpaHCIIOHUPOBaHUE, oOpallieHre (Inv), BBIYUCIEHUE HOPMBI (norm), paHra (rank) u onpeneauTens
MaTtpuibl (det ). ATTOPUTMBI HAX0XKIEHHUSI MAaKCUMAJIbHOTO, MUHUMAJIBHOTO 3JIEMEHTa B MaCCHUBE,
aJITOPUTMBI COPTUPOBKH M UX peanu3anus (Hanpumep, Selection Sort).

Paspnen 3. Yucnennbie Meroasbl. Peanusanus npocreifimmx aaropurmos B cpeage MATLAB.

3.1. YucneHHesle METOMBI, XapPAKTEPUCTHKA M HMX OCOOCHHOCTH, IMOHSATHE CXOIUMOCTH
MeTO/a. DJEMEHTbl TEOpUU MOrPEIIHOCTEN, KiIacCU(PHKAIMS MOTPEIIHOCTeH, aOCooTHas u
OTHOCHUTEJIbHAs MOTPEIIHOCTh, MOHATHE (QYHKIMH HOpMBL. BBeneHue B CTaTUCTHKY. AJTOPUTMBI
JUIS CTaTUCTUYECKON 00paboTKK MH(pOpMaluy (BHIYMCIEHUE TOUEUHBIX U MHTEPBAJIBHBIX OLIEHOK
pe3ynbTaToB M3MepsieMor BenuuuHbl), ux peamusanuu B [IKM MATLAB. Hcnons3zoBanue
¢byHkMi min, max, median, var, polyfit, polyval.

3.2. Tlpubnuxenue Qynxkuuil. MHTepnonsuus MHorowieHamu. KycoyHass MHTepHOIsSLuUs
(cmaiin). Onenka norpemHocTd. @ynkuun MATLAB nns pabotel ¢ MHOrOowieHamu polyld,
polyval, polyfit, polyder, polyint.
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3.3. Brluncnenue OnpeneneHHbIX UHTErpajioB, AITOPUTMbI METOJOB NPSAMOYTOJIbHUKOB,
Tpaneuuit 1 CHUMIICOHA, OLIEHKAa MOrPELIHOCTH MeToA0B. Peanmuzanus anropuTMOB UYHCIEHHBIX
METOJIOB BBIYMCIICHHSI ONIPEEIEHHBIX NHTErpasioB B cpee MATLAB, npumeHeHne cTaHIapTHBIX
¢byHkumii trapz, quad, integral

3.4. UccnenoBanue (QyHKUMU OAHOM NEpeMEHHOM. PelleHune HeIMHEWHOro ypaBHEHUS
f(x)=0. Otnenenue kopHEH. AJTrOPUTMBI YTOUHEHHUS KOPHS (METOJ IOJOBUHHOTO JENeHUS,
HeroTona, mpoctoit urepanuu). CpaBHUTEIbHBIE XapaKTEPUCTUKH. Peanmsaius anropuTMoB B
cpene MATLAB 1o 610k- cxemaM U ¢ UCHIOJIb30BaHUEM peliaTenelt roots, fzero.

3.5. UccnenoBanue ¢QyHkuuu ojgHoM mnepeMmeHHoil. [lowck skcTpemyma QyHKIUU
BoruncnuTenbHble alrOpUTMbl HaXOXKJIEHUS JIOKAJIBHBIX M TJIOOAIbHBIX AKCTPEMYMOB (METOJ
JIeJIeHUsl OTpe3Ka IOIOoJaM, METOJ 30JI0TOI0 CEYEHMsI), UX pealu3aluu Mo OJOK- cxemaMm U C
ucnoJib3oBanueM pewatesns fminbnd B cpene MATLAB.

Paznen 4. KomnblorepHubie ceTu. ba3bl JaHHBIX.

4.1. KoMnbloTepHBIE CETH: TOIOJOTHU CETEH, MX XapaKTEPUCTHUKU. TOMOJIOTHUH CETeM:
3Be3[Hasi, LIMHHAsA, KoJiblieBasg. CeTH 3aKpbITOrO TUIA: JIOKAJIbHBIE M PACHpe/IeIeHHbIE CETH,
KOprHopaTuBHble ceTU. I[IporpamMmHO-TeXHHMYECKOe oOecreueHue: ajpecalus, oIepanroHHas
CHUCTEMa, aJalnTephl, JApalBepbl, MPOTOKOJBI (0COOBIE S3BIKM, HAa KOTOPBIX OOMEHHBAIOTCS
uH(popmanuel koMmneoTepsl B ceTH, Hanpumep, TCP, TCP/IP, UDP).

4.2. TnoGanwpubie cetn pasnumanoro macimraba (WAN —Wide Area Net, MS Network,
Internet). Bo3moxHoctu cetu MurtepHer, Cucrema TeneKoH(pepeHIMl. DIEeKTpOHHAs IOYTa.
Hoctyn k wuHopManmoHHBIM pecypcaM. 3ammuta uHpopmanuu. [loHsTHe O€30macHOCTH
KOMITBIOTEPHOW HMH(OpPMAIMK: HaJIEeKHOCTh KOMIIBIOTEpPA, COXPAHHOCTb JAHHBIX, 3al[UTa OT
BHECEHUS W3MEHEHHMH HEYNOJHOMOYEHHbIMH 50 IMIaMH, COXpaHEHHME TaWHbl INEPENUCKH B
AJIEKTPOHHOU ceTH AJTOPUTMBI 3alIUThl HH(POPMALIUK: METObI 3alIUThl, KOMIIBIOTEPHbIE BUPYCHI
u 60oppba ¢ HUMH. MeTonbl peanu3aluy 3aluThl MHGOpPMALMU: HporpaMMHbIE, allapaTHbIE,
OpraHu3alMOHHBIE.

4.3. MNudopmaunonusie cuctembl. Cucrembl ynpaBieHUs OaHKamMuM U 0a3aMU JIaHHBIX.
Pensumonnas monens naHHbiX. CTpyKTypa 3amucu, MeTobl JocTyna K umHpopmauuu. OOMeH
NaHHBIMU ¢ Apyrumu npuiioxkeHusMu WINDOWS: TekcTOBBIMU peJaKTOpaMU U AJIEKTPOHHBIMU
TabJIMLaMU.

4.4, Pensmuonnas ©6a3za paHHbeix ACCESS. I'maBHOoe OKHO, MEHIO KOMaHJ, ITaHEIb
uHcTpyMeHTOB. Co3/1aHue U OTKpbITHE 0a3bl JaHHBIX. BBOJ U pelakTHpOBAaHUE JJAHHBIX B PEKUME
TabIMLBl W pEeKHUME KOHCTpykTopa. @DopMupoBaHHME 3ampocoB. 3ampochl MPOCTbIE U
MHOTOTaOJIMYHbIE, 3anpochl ¢ yciaoBussMu. Co3nanue oTuyeToB U GopM. TeXHOJIOrUs peaau3anuu
npocreimux 3anau cpeactsamu CYBJ] ACCESS.

2 cemectp — IlpoduibHoe nporpamMmHoe o0ecnieyeHne JJIsl pelieHue 3a1a4
npodeccuoHAIbLHOM 1eATeTbHOCTH

Pa3znean S. IIKM Python n ocoGeHHOCTH ero peaju3anMy 1Jisl pelIeHHs] PacuYeTHBIX 32124 B
XMMHMHU M XUMHYECKOi TeXHOJIOTHH.

5.1. OObEeKTHO-OpPUEHTUPOBAaHHBIM  sA3bIK  HporpammupoBanus  Python:  0630p.
OcoOeHHOCTH U CBOMCTBa 00BbEKTHO-OpueHTHUpoBaHHOro nporpammupoBanus (OOII). Co3nanue
U ucroJib3oBaHue quctpubyrusa Anaconda. Mudpactpykrypsl Spyder, Jupiter, cTpyKTypa si3bIKa.
OcCHOBHBIE CTPYKTYpPBI JaHHBIX (CIIUCOK KOPTEX, OOBEKTHI) M ONEpalliyd HaJ HUMHU. AJIITOPUTMBIL.
OcCHOBHBIE aITOPUTMUYECKUE KOHCTPYKIUU (ClIeI0BaHUE, BETBICHHE, LIUKIIbI) U X pealn3alus B
Python.

5.2. Beenenue B nporpamMmmupoBanue Ha si3bike Python. CTpykTypa nporpaMmsl, OTCTYIIbI,
MOy M, omepaTopsl, GYHKIIUM (MMEHOBAaHHBIE W AaHOHMMHBIC), 0coOOeHHOCTH. CTaHIapTHBIE U
Hectangaptaeie ¢GyHkuun Python (oOmiero HaszHadeHuWs, MareMaTH4YeCKue, 00pabOTKa CTpOK,
BBO/I/BBIBO/I).
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5.3. Pa3paboTka aJiropuTMOB, MPOrpaMMHUPOBAHHE M OTIaaKa mporpamMm Ha Python (B
cpene Spyder). Ynpasstomnue koHcTpykiuu if, for, while.

5.4 O0630p MpeAMETHO-OPUEHTHPOBAHHON OMOIMOTeKHM Momayner Python mns HaydHbIX U
MHXEHEepHbIX BbluMcieHuil SciPy (Moaynu scipy u numpy, a Takxke matplotlib), cpaBHenue c
MATLAB. OcHoBHast cTpykTypa JaHHbIX NumPy a1 BEKTOPHBIX M MAaTPUYHBIX BBIYMCIECHUMN
ndarray. OcOOEHHOCTH BBINOJHEHUS JEUCTBUI Haja Marpuuamu (CII0KEHHE, BBIYMTAHUE,
YMHOK€HUe, oOpaiienue) Ha s3bike Python. MHdopmanuonnusie mMatpuynble GyHKIMH (HOpMA,
ompenenuTenb, panr). Metonel ndarray — T, copy, shape, size, ndim u 1p., HHIEKCHpPOBaHUE,
MaTpUyHOE IMpousBeAeHHe U (yHKuuum Monayias numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python c¢ mcnons3oBanmem momyinst matplotlib. @yakmmm
Monayisi matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka
napaMeTpoB M aHHOTHPOBAHHE TPAPHUKOB.

Paznen 6. MeToabl BbIYMCIUTEIbHONH MaTeMaTUKH. OCHOBHBIE 3TANbl PelleHUs 3aJ1a4 Ha
IBM. Pemienue cucreM JIMHeHBIX anredpandeckux ypasuenuii (CJIAY).

6.1. IlpsiMble U UTEpaLMOHHBIE YHUCICHHBIE METOMAbI. DJIEMEHThl TEOPUU MOTPEIIHOCTEM.
[Tonsatue wHOpMBI. OCOOEHHOCTHM MAIIMHHOW apudMeTuku (KpaTkuii moBTOop). OcobGeHHOCTH
BBINIOJIHEHUST JEHCTBUI Haja MaTpuiiamu (CJIOKEHUE, BbIUWTAHUE, YMHOXKEHHE, OOpalleHue) Ha
a3bike Python, nHpopmanonnsie MaTpuuHble QyHKUINUN (HOpMa, OIIPEIEIUTENb, PAHT).

6.2. Pemenue cucrem nuHeWHbIX anreOpamyeckux ypaBHeHud (CJIAY). IloctanoBka
3amaun. [lorpemnoctu. Metoapl ¢ UCHOJB30BaHHMEM OOpPAaTHOM MaTPUIIbI U METOJ IMPOCTHIX
utepanuii. Pemenne CJIAY B Python ¢ ncnons3oBanuem moayseit numpy.linalg u scipy.linalg. u
¢dbynakuuii det, rank, inv, cond, norm, solve.

6.3. O030p metomoB pemenus CJIAY. BoluuciaurenpHash yCTOWYHMBOCTH, CXOIUMOCTH
MeTo10B. OOYCIIOBJIICHHOCTh CHCTEMBI JIMHEHHBIX anreOpanyeckux ypaBHeHui (CJIAY) u uucio
00YCIIOBJICHHOCTH.

Paznen 7. O6padoTka pe3yabTaToB U3MepeHus OHON BeuuuHbI. [Ipundauxkenue pyHkumnu
MHOIOYJIEHAMH ¢ OJHOWl He3aBHUCUMOI mepeMeHHO#. Pemenue cucreMm HeJMHEHHbIX
ypaBHeHuii (CHY) yucieHHbIMH MeTOIaMU.

7.1. ObOpaboTKa SKCIEPUMEHTAIBHBIX MAaHHBIX. TOUYEYHBIE W HMHTCPBAIBHBIC OIICHKH.
Oynkuuu Python. Onpenenenue kpurepust CTbroaeHTa

7.2. llpubmmwxenne QyHkuii. MeToapl HWHTEPHOJSIMH 3aBHCUMOCTEH C  OJHOM
He3aBUCUMOU nepeMeHHoN. HTepnoasiuonHblii MHOTOWIEH Jlarpanxka, peanuszauus B Python.

7.3. Ilpubmmwxenue ¢yHkuid. MeToabpl anmpoOKCUMAIMK 3aBUCUMOCTEH C  OJHOM
He3aBUCUMOMN mepeMeHHOW. Meroy Haumenbiux kBagpatoB (MHK). VMcnonbs3oBanue ¢yHxiuit
Python ana  ammpoxkcumammmum  u MHK  scipy.polyfit,  scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4.. AITOpUTMBI METO/Ia IPOCTOM UTepanuu u Metona Hetotona - Padcona ans pemenus
CHY. CkopocTb cX0q1MMOCTH, OLEHKHU MorpemHocTy. Peanuszanus metonos B Python.

7.5. Meronuka UCHOJb30BaHUS pemiareneii B Mojayie scipy.optimize, (yHKIUH
root_scalar, root.

Pa3znen 8. Pemienue 3a1a4 MHOrOMepHO# ONTHUMHU3ALMH YHCIEHHBIMU MeTOAAMU. AHAJIM3 U
penieHue Aup¢epeHNATBLHBIX YPABHEHHH YHCIEHHBIMH METOIaAMH.

8.1. Knaccudukanus 3agady U METOJOB ONTHMHU3ALMHU. MeToJ TpaJUEeHTHOTO CITycKa.
Merton nepopmupyemoro MHOTorpanHuka. Peanmu3zaius meto0B B Python.

8.2. Berpoennsie metoabl SciPy. Bribop pemiarens B moayne scipy.optimize BerpoenHbie
MeToabl SciPy, pyHkiuu minimize scalar, minimize.
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8.3. Anroputr™msl METOJIOB perieHus nuddepeHraabHbIX ypaBHeHH. Meroabl Ditinepa u
ero moaudukanuu. Peanusanus metonoB B Python. Beibop pemarens B moayne scipy.integrate,
¢dbynakuuu solve ivp, solve bvp.

4. O0beM JUCHUILUIMHBI U BUbI y4eOHOH padoTbl

Cemectp
Bcero
Bun yqeOHoM paboThI 1 cemectp 2 cemecTp
3E Alflaﬂ- 3E Alfla)l- 3E Alfla)l.

OO0wmast Tpy10eMKOCTh 6 216 4 144 2 72

AUCHUILINHBI
KonrakTHas paboTa — ayIuTOpPHBIE 3,78 136 2,36 85 1,42 51
3aHATHA:

B TOM 4ucie B popMe NpaKTUIECKOM 1 36 0.5 18 0.5 18
MOATOTOBKH

Jlexmm (JI) 0,47 17 0,47 17 - -

[TpaxTuueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM 4ucie B popMe NpaKTUIECKOM 0.5 13 0.25 9 0.25 9

MOATOTOBKH

Jlaboparopusie pabotsi (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4ucie B popMe NpaKkTUIECKOM 0.5 18 0.25 9 0.25 9

MOATOTOBKH

CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21

[TepepaboTka yuebHOTO MaTepuaa 0,06 2 0,06 2 - -

HOHFOTOBKa K IIPAKTHUYCCKUM

0,17 6 0,06 2 0,11 4
3aHITHUSIM

[ToaroroBka k 1a60paTOPHBIM 0.31 11 0.06 ) 0.25 9

pabotam
[ToaroroBka K sK3amMeHy 0,36 13 0,36 13 - -
[ToaroToBKa K MPOMEKYTOTHOMY 0.17 6 0.06 ) 0.11 4
KOHTPOJTIO
Jlpyrue BHIBI CaMOCTOSTEIBHON 0.17 6 0.06 ) 0.11 4
paboThI
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonrakTHas camocrositenbHas paboTa 0.4 0.4 -
CaMOCTOSATEHHO N3YYCHUE PA3/ACIIOB 1 35.6 1 35.6 - i
JVCITATUTAHBI
Buja nToroBoro KOHTpoJIs: JK3aMeH 3aver
Beero CemecTtp
Bl yueGHOM paboThl 1 cemectp 2 ceMecTp
3E AI;aJI. 3E A(L:ITp. 3E A(L:ITp.

O01mas Tpya10eMKOCTh
AMCUUIINHBI

KonTakTHasi paboTa — ayIuTOpPHbIE
3aHATHSA:

6 162 4 108 2 54

3,78 | 102 2,36 | 63,75 | 1,42 | 38,25
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B TOM 4ucie B popMe NpaKTUIECKOM

1 27 0,5 13,5 0,5 13,5
[TOIFTOTOBKH
Jlextmum (JT) 0,47 | 12,75 0,47 12,75 - -
[Tpaxtuueckue 3ansarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4HCJIE B popMe MPaKTUICCKOM 0.5 13.5 0.25 6,75 0.25 6,75
[TOJIFTOTOBKH
Jlaboparopusie pabots! (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 13.5 0.25 6.75 0.25 6.75
[TOIFTOTOBKH
CamocrositeabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

IlepepaboTka yueGHOro Marepuaia 0,06 1,5 0,06 1,5 - -

HOHFOTOBKa K IIPAKTHUYCCKUM

0,17 4,5 0,06 1,5 0,11 3
3aHITHUIM

[ToaroroBka K 1a60paTOPHBIM 031 | 825 0.06 1.5 025 | 6.75

pabotam

ITonroroBka K sK3amMeHy 0,36 | 9,75 0,36 9,75 - -
[ToaroToBKa K MPOMEKYTOTHOMY 0.17 4.5 0.06 1.5 0.11 3
KOHTPOJTIO

Jlpyrue BHIBI CaMOCTOSTEIBHON 0.17 4.5 0.06 1.5 0.11 3
paboThI

Buabl KOHTpOJIs

3auer - - + +
IK3aMeH + + - -
KonrtakTHas camocrositenbHas paboTa 0,3 0,3 -
CaMOCTOSTEHHO U3YICHUE PA3ICIIOB 1 26.7 1 26.7 - i
JIACLIMIITHHBI

Buja nToroBoro KOHTpoJIs: JK3aMeH 3aver

5.2 IncuunjauHbl 4acTu, GopMHpyeMoii y4acTHUKAMHU 00pa3oBaTe/IbHbIX OTHOLIEHHUIt
(o0s13aTe/IbHbIC BADHATHBHBIC JUCHMIIIUHBI)

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«J/IabGopaTopHbIe padOTHI 10 OPraHUYECKOM XUMUN»

1 Heab AMCHMIVIMHBI — NPUOOpPETEHHE CTYAEHTaMU OCHOBHBIX 3HAHUI U HaBBIKOB MJIs
OCYIIECTBJICHUSI CHHTE3a OPraHU4YECKUX BEIIECTB.

2 B pe3yabraTe H3y4eHHUs JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams CIeyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[1K-2.1; I1K-2.2; T1K-2.3; T1K-3.2

3namo:

e TEXHUKY O€30MaCHOCTH B JIAOOpATOPUH OPraHU4ECKON XUMHUU;

e IPUHIIMIIBI 6€3011aCHOTO OOpAIIeHHSI C OPraHUUYECKUMHU COEIMHEHUSIMU;

e METOJIbI U BUJIbI XpOMaTOrpaduu JUIsi ONpeIeIeHUs COCTaBa peakKLIMOHHOW CMECH;

e TEOPETUYECKHE OCHOBBI CLIOCOOOB BBIJEIICHUS, OUUCTKU M UACHTU(UKALIMA OPraHUYECKUX
BEILIECTB;

® DKCIIEPUMEHTAJIBHBIE METOJBl MPOBEACHUS OPraHUYECKUX PEaKIMil, MPOTEKAIOIHX I10
Pa3JINYHBIM MEXaHU3MAaM;

e OCHOBHbIE 0O0IME€ METOOUKM B3aWMHOH TpaHcpopMaluM KJIACCOB OPraHUYEeCKUX
COCIMHEHU M.

Ymemo:
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e IPUMEHATh TEOPETUUECKUE 3HAHMSI M HKCIEPUMEHTAJIbHbIE METOJAbl HCCIEIOBaHUS
OpraHMYECcKON XUMUU MPHU pelIeHUuHU NpodecCHOHATbHBIX 331a4;

e chopmynupoBaTh MmpodseMy u 0OOCHOBATh BHIOOP MPHOOPOB M DKCHEPUMEHTATBHBIX
METO/I0B UCCJIEJOBAHMSI, IOCTABUTDH L€ U 3a/1a4l U HAMETUTh IIYTH UX JOCTUKCHHUS;

e CUHTE3UPOBATh COEIMHEHUS 10 MPEII0KEHHOW METOIUKE;

e IPOBECTU BBIJCIIEHUE U OYUCTKY CHHTE3UPOBAHHBIX BEIECTB Ha OCHOBE TEOPETUYECKUX
3HaHUM IO OPraHNYECKOW XUMUH;

e BEIOMpATh PALIMOHAIIBHBIN CIIOCOO BBIJICICHUS U OYUCTKU OPraHUYECKOTO COEIMHEHMUS;

e IIPEJICTABIIATH JaHHbIE JAOOPATOPHOIO MCCIENIOBAaHUS B BUJIE I'PaMOTHO O(GOPMIICHHBIX
METO/UK;

e IPOBOJUTH AHAJM3 U KPUTHUUECKU OLICHUBATh MOJIYyYE€HHbIE SKCIIEPUMEHTAIbHbIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbIE BBIBOJIbI HA Oa3e MPOBEAEHHBIX ONBITOB;

e BbIOpaTh c10CcO0 MIACHTU(PHUKALIUN OPTraHUYECKOTO COETUHEHUSI.

Bnaoemuv:

e KOMIIJIEKCOM COBPEMEHHBIX AKCIHEPUMEHTAJIbHBIX METOJOB OPraHMYECKOH XUMHUHU IS
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

¢ DKCIIEPUMEHTAJIbHBIMU METO/IaMU IIPOBECHUS OPraHUYECKUX CUHTE30B.

e OCHOBHBIMHM METOJAMH UJICHTU(PUKALUU OPTAHUYECKUX COCTUHEHUN

e IpreMaMu 00pabOTKU U BbIJIEICHHS] CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMH OCHOBHBIX 3aKOHOB OPraHMYECKOW XMMHUU JJIsl COAEpKATEeIbHON HHTEpIpeTauu
MOJIyYE€HHBIX 3KCIIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3 Kpartkoe cogep:xaHue JUCHMILTHHbI

Pazoen 1. «Ilpasuna u memoosr pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMULY

1. TIlpaBuna Oe3omacHoi paboThI B 1a00paTOPUN OPraHUYECKON XUMUU

besonacHble npuemsl 1 paBuiia paboThl B JIa0OPAaTOPUN OPraHUYECKON XUMUHU.

2. MeTo1b1 paboThI B 1a00pAaTOPUN OPraHUYECKON XUMUU

OO6mme MeToasl paboThl B 1abopaTopuu opranndeckoit xumun. HarpeBanue. OximaxaeHue.
[IepememmBanmue.

3. Jlaboparopnas nocyma, o0opynoBaHue U mpuOOpPbI

[locyna, nambonee wacto mpumensiemas B Jyaboparopuu. [lpubopsl mns ompeneneHus
TeMIieparypsl 1iiasieHus. Becwl. Tepmometp. Potopuslit ucniaputens. Pedpakromerp.

Pazoen 2. «Memoowl uoenmuguxayuu, ouucmru u 8bl0eeHUs OP2AHUYECKUX COCOUHEHULL)

1.Xpomarorpadus

WNnentuduxaius opraHuyecKux BELIECTB MOCPEICTBOM Pa3IMYHBIX BHJIOB XpOMaTorpapuu
(TCX, xpomatorpadust Ha Oymare, noHooomeHHast xpomaTtorpadust, BOXX). Ilpumenenne TCX
Uig UACHTU(DUKAIMY OPraHUYECKUX COEAMHEHUN. ANCOPOEHTHI M AIIIOCHTHI, UCIOJb3YyeMblE B
TCX. Beibop nsmioenta. OOHapyxkenue BemectB. OOnHapyxkenune BemiecTB. Koadduinuent
yaepxkuanusi. Koaddumument pacnpenenenns. Pabora ¢ kammuispamu.

2.MeTo/1bl OUYUCTKY KUJKUX BemecTB. [leperonka

OKcTpakuus, Ui U3BJICYEHUS (BbIIEICHUS) OPraHUYecKoro BeEIIecTBa W3  BOJBI.
OKCTpakuus C IOMOIIBIO JAETUTEIIbHON BOPOHKU. BpICylIMBaHHE AKCTPAKTOB OCYIIUTEJIEM.
[leperonka. Bunpl neperonku (¢ppakuoHHa, BaKyyMHasl, IEPErOHKA C MapoM, MpU aTMOCHEPHOM
nasieHun). BeicymmBanue sxunkocreil. Ocymurenu. OnpenenieHue TeMIEpaTypbl KUIEHUS U
kod(durmenta npenomiienus. OpakuronHast neperonka. Padora ¢ ¢uabTpoBaibHONW Oymarowu.
OTronka pacTBOpHUTEIIS.

3.Meto/1bl 0YUCTKH TBEPABIX BemecTs. [lepekpucramnm3anns

MeTto1bl OUUCTKU TBEpAbIX BemiecTB. Bosronka (cyonumanust). TemmepaTypa BO3TOHKH U
TeMIleparypa IUIaBJICHUs, BO3roHsmouerocs seuecrsa. [Ipubop mist Bosronku. [lepeocaxnenue.
[lepexpucrammzanusa. Otambl nepekpuctauzanun. [logdbop pactBoputens. HackimeHHbIH
pactBop. [lopsuee ¢unpTpoBanue, BakyyMHas ¢uibTpanus. OmnpeneiacHue TeMIepaTypbl
I1aBjieHus. TemnepaTtypa MiaBjleHusl CMEIIaHHOM PoOBI.

Pazoen 3. «Cunme3s opeanuueckux coeOuneHuil»
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3.1CuHTe3b1

[enu u 3a1a4n 3KCIIEpUMEHTa B OPraHMYECKOM CHHTE3€. TeopeTnyeckre OCHOBBI ITpoLiecca.
Br16op ycnoBuii peakiuu. Pacuer cunTe3a. OOuue npaBmiia IOATOTOBKH W TIPOBEICHUS CUHTE3A.
Texnuka Oe3zonacHoctu. [Ipubop mist nposenenus cunresa. [Ipoeenenue omnbita. KoHTposis 3a
XOJIOM peakuuu. Bpinenenue, ounctka U aHaiu3 MOpoaykTa. CHHTE3bl BEIIECTB pPa3IMYHBIX
KJIACCOB OpraHMYecKux coenuHeHuil. IIpoBeneHne skcriepuMeHTalIbHBIX METOJ0B MCCIEI0BaHUS
peaKuui.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJ1€0(DUIIbHOTO 3aMElIeHUs — CUHTE3 IaJIOr €HAIKaHOB;

- HYKJI€O(UIBHOTO TNPUCOECIUHEHUS — CHHTE3 CJOKHBIX 3(PHUPOB KapOOHOBBIX KHCIOT,
aMU1I0B KapOOHOBBIX KUCJIOT, a30TCOACPIKAILINX aJIbJAETUIOB U KETOHOB;

- DJIEKTPOQWIBHOTO 3aMEIlEHUsT B apOMaTHYECKOM psALy — pEakUUd HUTPOBAHMUS,
OpoMUpOBaHus, CyJIb(PUPOBAHUS;

- peakuui TMa30TUPOBAHUS U A30COUETaAHUS;

- peakuwii OKWCIeHUs (CUHTE3 areroHa, 1,4-0€H30XMHOHA, OCH30WHOW KHCIIOTHI) U
BOCCTaHOBJICHUSI.

4. O0beM yueOHOH TUCUMIIHHBI.

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl

3E Alflan' AcTp.4.
O01mas Tpya0eMKOCTh JUCHMIIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlekuuun - - -
[TpakTueckue 3anstus (113) - -
Jlaboparopusie pabotsi (JIP) 0,89 32 24
CamocrosiTeJibHas paboTa 1,11 40 30
KonrakTHas camocrosiTenbHas paboTa 0.2 0.15
(AmmK uz VII ons 3au / 3au4 c oy.) N7, ’ ’
CaMoCTOATETbHOE N3YUCHUE PA3IeIOB JUCIUILINHEI (wiu Opyeue uovt |

. 39,8 29,85

camocmosamenbHou pabomsl)
Buja uTtoroBoro KOHTpoJIs: 3auér

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«BBeeHue B CIEMATBHOCTH

1. Henap aAucuMIJMHBI: NpPUOOpPETEHHE CTYAEHTaMU 3HaHUM B O00JAacTH HayK o
HaHOMAaTepualax W HAHOTEXHOJIOTMM, HauboJsiee SApPKUX JOCTHKEHUM B 3Toil oOnacrtu,
CTUMYJIMPOBAHNUE MHTEpECca K OyIyIIeH CreuaibHOCTH.

2. B pesyabrare wu3y4eHusi AMCHMIUIMHBI O0y4YaluMiicsi 1O Mporpamme
0akaJlaBpHAaTAa J0JIKEH:

Obaaoams cleayOIUMA KOMIETEHIMSIMA U UHAUKATOPAMU UX JOCTHKEHUS:

IMK-1.1; ITK-1.3; T1IK-4.1

3HAMb:

- HanboJiee U3BECTHBIE TUIIBI HAHOMATEPUAJIOB U HAHOCTPYKTYP, UX CTPOCHHUE U OCHOBHbBIE
CBOIICTBA;

- HauboJsee sipKue NOCTHKEHUS B 00JacTU HAHOTEXHOJIOTHMH M XMMHUYECKOW TEXHOJOTHUU
HaHOMAaTepHUaoB;

- UMEIIIMECS Ha CEroJHSIIHUNA JIeHb M BO3MOXKHBIE B OyaylieM 00JIaCTH HMpUMEHEHUs
Pa3IMYHbIX BUJIOB HAHOCUCTEM U HAHOMATEPUAJIOB B COLIMAJIBHO 3HAUMMBIX 00JIACTSX;

ymemy:
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- BUJIETh BO3MOKHOCTH IIPUMEHEHHSI HOBBIX HAHOMATEPUAJIOB U HAHOCUCTEM B PA3ITMYHBIX
00JacTsIX TEXHUKU U MEAULIMHBI;

— OpHEHTHPOBATbCA B JIMTEpaType, MNOCBSALNICHHON NPUMEHEHUI0 HAHOMATEpUAIOB U
HaHOTEXHOJIOTHH;

énaoems:

- METOJAaMHM IMPEJICTaBICHUS CBEJCHUNH O CBOMCTBaX, METOJAaX IOJIy4eHHUS M 00JacTAX
IIPUMEHEHHS] HAHOMATEPHUAIIOB M HAHOCTPYKTYP B BUJE YCTHBIX JTOKJIAJOB U IIPE3CHTALU.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

1.Beenenne. MHcropust pa3BuTUsT HayKd O HaHOMarepualgax U HAHOTEXHOJIOIMU.
[IepcnekTnBEI HAHOMATEPHUAJIOB.

2.YHuKallbHbIE CBOWCTBa HaHoMmarepuanoB. Pasmepnsiii »¢dexr. HanouacTuiusl B
OKpYKarollen cpee.

3.MeTobl BU3yanu3aluy U aHaJIM3a HAHOMATEpHAaJIOB.

4.Opranuszaiysi Hay4dyHbIX HCClel0BaHUN. Benymue By3bl M HayyHble OpraHu3alii B
o0jacT HAHOTEXHOJOIMM U HaHoMmaTepuaioB. [IporpaMMmbl pa3BUTUS HAHOTEXHOJIOTMHU U
HaHOMAaTEpHUaJoB.

5.¥YrnepoiHple HAHOMATEPHUaJbl - COBPEMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI.

6. HanorexHosioruu u HaHOMaTepUasbl B JIEKTPOHUKE.

7.Hanomarepuansl 115 CO3aHuUs JIEKAPCTBEHHBIX CPEJCTB.

8. MarHuTHbple HAHOMAaTEPHUAIIBI.

9. KoHconuaupoBaHHbIE HAHOMATEPHUAIIBI.

10. CoBpeMeHHbIE KOMIIO3ULIMOHHBIE MaTepUabl I HAHOKOMIIO3UTHI

11. HaHOCTpYKTYpUpPOBaHHBIE IOKPHITUS C YHUKAIBHBIMU CBOMCTBAMH

12. Hanomarepualisl JUisl pelieHns SKOJIOTMUECKUX MPpoOeMm.

4. O0beM yueOHOM THCUMTIITHHBI

B 3ageTHBIX B akagem. B actpon.

Bunel yue6HOM paboThI €AMHULAX yacax yacax
OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 3,00 108 81
yueOHOMY IJIaHY
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48 36
Jlexuuu (JIek) 0,89 32 24
[IpaxTuueckue 3ansatus (113) 0,44 16 12
CamocrositesbHas padora (CP): 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 1,67 59,8 44,85
JMCIUTUTHHEI
Bujx koHTpoJs:
3ader c oneHKOM - ‘ - -

AHHOTANUA padoyeil MPOrpaMmMbl AHCUUIIMHBI
«JlomoJIHUTEIbHBbIE IJIaBbI (PUHKH)

1. leab AUCHUILUIMHBI — NMPUOOPETEHUE CTYIEHTAaMU 3HAaHWM IO OCHOBHBIM pa3jienam
(GU3MKY 1 YMEHUIO IPUMEHSATD UX B IPYTHX €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX.

2. B pe3syabTaTe H3y4eHUs1 TUCHUILIMHBI 00y4YaIOLIUIICA JOJI/KEH:

Obnadams CIeyONMMA KOMIIETCHITUSAMA U UHIUKATOPaAMU UX TIOCTHIKCHUS:

[K-1.1, I1K-1.3, TIK-2.1

3namo:
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- (u3myeckre OCHOBBI KBAHTOBOW (U3UKH; CMBICT (YHIAMEHTAIBHBIX (U3UYECKUX
3aKOHOB, NPUHLUIIOB M IOCTYJIATOB; UX (OPMYJIUPOBKA M TpaHUIBl NMPUMEHUMOCTHU; CBA3b
LIMPOKOTO Kpyra GU3NYecKuXx sIBJICHUN ¢ pyHIaMEeHTaIbHBIMU MIPUHIMIIAMU U 3aKOHAMU (PU3UKU;
OCHOBHBIE METO/IbI PELICHHUS 33/1a4 10 OMHUCAHUIO (PU3UUECKUX SIBJICHUM.

Ymemo:

- NPUMEHSTh TEOPETUUECKUE 3HAHUS U SKCIEPUMEHTAJIbHBIE METO/bl MCCIEA0BAHUS TIPU
pelieHny npo(ecCUOHANBHBIX 3a7a4; MPOBOAUTH PAacUEThl, OCYLIECTBIATh aHAJIU3 U Ha OCHOBE
TOro Jenatb OOOCHOBAHHBIE BBIBOJABI; AHAJIM3UPOBATH PpPE3YyNIbTaThl HAOMIOAEHUH U
SKCIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX 3aKOHOB U IPUHIUIIOB (PU3UKU; OIIPENIENISITh XapaKTep
(Gu3NYeCKuX NPOLECCOB IO KOMIUIEKCY S3KCHEPUMEHTaIbHOW HH(OpMaUM MpU [OMOIIA
rpadukoB, TaONUIl M YpaBHEHUN; MPEICTaBIATh OOpaOOTaHHYIO SKCIEPUMEHTAIBHYIO U
TEOPETUYECKYI0 UH(OPMAINIO B YCTHOW U MUCbMEHHON (OopMe, B TOM YHUCIIE C MCIOIb30BaHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI.

Bnaoemuv:

- HaBbIKaMU 00OCHOBAHUS CBOMX CYXKJIEHUU M BbIOOpa METOJa UCCiel0BaHus; crocodaMu
MOMCKA M aHaJIn3a HayYHO-TEXHUYECKOH JINTEepaTyphl.

3 Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszoen 1. dnemenmul k6anmosou cmamucmuxu.

1.1. DnemeHnTbl KBaHTOBOH crarucTtuku. KBaHTOBas cucrema U3 OJAMHAKOBBIX YaCTHUILL.
[IpyHIMI TOXKIECTBEHHOCTHM OJMHAKOBBIX dacTuUl. CUMMETpUYHBIE M HECUMMETPUUHbIE
BOJIHOBbIE (DYHKIIMH, OTIMCHIBAIOLIINE COCTOSIHUS TOK/IECTBEHHBIX MUKPOYACTHII.

1.2. bo3ons! u ¢pepmuonsl. [punnun [aynu. KBantoBble cTaTucTudyeckue pacrnpeaeacHus
boze-Ditnmreitna u @epmu- Jlupaka. Beipok/1eHHBIN IEKTPOHHBIN a3 B KpUCTaLiax (METalIbl).

Pazoen 2. Memannwi, Ousnekmpuxu u noaynpo8oOHUKU ¢ MOYKU 3PEHUS 30HHOU Meopuu

2.1. DHepreruyeckue 30HbI: cratuctuka depmu-upaka, sHeprus depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTavia: 3hQexkTuBHAs Macca 3JIEeKTPOHa.

Pa3zoen 3. Dnemenmor puzuxu meépooco mena.

3.1. ®usuka tBEpmoro Tenma (DPTT): ompeneneHue, CBsI3b ¢ APYrUMU JAUCIUIUTHHAMM,
00BEKThl U3yueHUs, Kpyr pemiaembix 3a1ad. CBsi3b ¢ kpucramiorpadpueil, KpuctamioGusnkon u
KPUCTAJUIOXUMHUEH.

3.2. KonnencupoBanHoe cocrosinue. Ilogxon k ommcanuto TBEPABIX Ted. CTpyKTypa
KpucTtayioB. CummeTpus U GU3NYECKUE CBOMCTBA KPUCTAILIOB.

3.3. Tunbl KpUCTAJUIMYECKUX CTPYKTyp (oOmias xapaxkrtepuctuka). [IIoTHBIE ymakoBKu:
KyOuueckas M TeKcaroHajibHas (Ha KayeCTBEHHOM YypoBHeE). [loHsATue O CBEpXNpOBOAMMOCTH
(KBaHTOBBIE ITPE/ICTABICHHS HA KAUECTBEHHOM YPOBHE).

4 O0beM y4eOHOM JMCHMIIIMHBI — BCE BUJIbI Y4eOHOI palbOThI, 3.€. M Yachl AJs TaOIUIIbI
oepytcs u3 yuebnoro miana (YII) u PITI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Akan.

3E u. AcTtp.u.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
B TOM 4HcJjie B popMe NMPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,4 16 12
B TOM 4ucIe B popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu) - - -
[TpakTnueckue 3anstus (113) 0,4 16 12
B TOM uucIie B (popme NpaKTUUECKON MOATOTOBKU (npu Hanuyuu) - - -
Jlaboparopusie pabotsi (JIP) - - -
B TOM 4ucIie B (popme NpaKTUUECKONW NOATOTOBKH (npu Haiuyuu) - - -
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CamocrosiTesibHasi paboTa 1,1 40 30
KonTakTHas camocTosTenpHas padoTa 0.4 0.3
(AmmK uz VII ons 3au / 3au4 c oy.) Iy ’ ’
CamMocTosATeNnpHOE N3YUYCHUE PA3/ICTIOB JUCIUTIINHBI (U1u Opyeue 8uovl ’ 306 29 7
camocmosamenbHou pabomsl) ’ ’
Bujx koHTpoJs:

Ik3aMeH (eciu npedycmompen YII) 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus | 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AHUCUUIIIIMHBI
«AHaJINTHYECKAs] XUMUS U (PU3MKO-XMMHUYECKHE METOIbI AHAJIM3A VISI MaTepHATI0BeIeHUs
U TEXHOJOTHH MaTepPHAJIOB)
1. Heap aucHUIUIMHBI — TPHOOpPETeHHE OOYYAIOMMMHCS 3HAHUA W KOMITETEHIIUH,
HEOOXOUMBIX ISl peIICHUsI KOHKPETHBIX 33]1a4 XUMHUECKOTO aHaIh3a.
2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00yYaIOIMIACH JOJI2KEeH:
Obnadams CIeNyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:
[IK-2.1; TIK-2.2; TIK-2.3, TIK-5.3.
3namo:
e OCHOBHBIE TIOHSTHS, TEPMUHBI, METOJbl M TPHUEMBbI Ka4€CTBEHHOTO W KOJIMYECTBEHHOTO
XMMHUYECKOTO aHaJIN3a;
e TEOPETHUYECKUE OCHOBBI (DU3UKO-XUMHUECKIX METOJIOB aHAJIH3a;
e IIPUHIIUIIBI PAOOTHI OCHOBHBIX MPUOOPOB, UCTIOIB3YEMBIX VISl POBEICHUS KAYECTBEHHOTO
1 KOJIMYECTBEHHOIO aHaJIu3a;
Ymemo:
e IPUMEHSATH MPUOOPETECHHBIC MPAKTUYECKUE HABBIKA B MPOGECCHOHATBHOU ACSITEIBHOCTH
JUTS pEIIeHUs] KOHKPETHBIX aHAIMTHYECKHUX 33/1a4;
e IPOBOJUTH OOOCHOBAHHBIM BHIOOP METOJA aHalIM3a C Y4ETOM Iiesied U 0COOEHHOCTEH
JAHHOW MPAKTUYECKOM 3a/1auu;
e IIPOBOJIUTH PACUETHI HA OCHOBE MTPOBEICHHBIX HCCIICIOBAHUI;
e IPOBOJIUTh METPOJIOTHUECKYIO OIIEHKY pe3yJbTaTOB KOJMYECTBEHHOTO XHUMHUYECKOTO
aHaJn3a
Bnaoemuv:
e OCHOBAMU METPOJIOTUYECKON OIIEHKH pe3yJbTaTOB KOJUYECTBEHHOTO XUMHYECKOTO
aHaJn3a;
e IIPUEMaMH UHTEPIIPETAIINU PE3YIbTATOB aHAN3a HA OCHOBE KBATMMETPUUECKHUX OIIEHOK;
e METOJIOJIOTHEH XUMHUYECKUX U (DU3UKO-XUMHUYECKUX METOJOB aHaIW3a, MIUPOKO
HCIOJIb3YEMBIX B COBPEMEHHON aHAIUTUYECKON MTPAKTUKE
3 Kpartkoe cogep:xaHue JUCHHMILIHHbBI
Paszoen 1. Unentudurkanusi HOHOB 3JIEMEHTOB B pPacTBOpax
1.1 BBenenue B COBpEMEHHYIO aHATMTHYECKYIO XUMMUIO.
AHanuTHYeCcKass XUMHsSI KaK OCHOBAa METOJIOB HW3YYEHHUS M KOHTPOJS XHUMHUYECKOTO COCTaBa
BEIIECTB B MAaTEPUATLHOM IIPOM3BOJCTBE, HAYYHBIX HCCJICAOBAHUSAX, B KOHTPOJIE OOBEKTOB
OKpyXarolei cpenpl. Buapl anamuza. DneMEHTHbIH, MOJEKYISpHbIN, ()a30BbIil U HM30TOMHBII
aHanu3. KosmuecTBeHHBI U KaYECTBEHHBIN aHAIN3 OPraHUYECKUX M HEOPTaHHMYECKUX BEIIECTB.
Xumudeckue, (U3NKO-XMMHYECKHE METOJbl aHalin3a, WX B3aWMOCBS3b, COOTHOIIEHWE U
NPUMEHEHHE. AHAIUTHUYECKUA CUTHAJ KaK HOCUTEIb KAaYeCTBEHHOM M KOJIWYECTBEHHOMU
nHpopManuu 006 oObekTe aHanu3a. [locTaHOBKA aHATUTUYECKOMN 3a1a4yu. AJTOPUTM MPOBEIACHUS
aHayiM3a: oTOOp cpeAaHei mnpoObl, MOArOTOBKA MPOObI K aHAIM3y, U3MEPEHHE AHATUTHYECKOTO
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CUTHAJla U €ro METPOJIOTMYECKasl OLIEHKA, pacueT pe3y/lbTaTOB aHalM3a M MX MHTEpPIpeTalus.
[Ipumepsl pemieHus 3ajady aHATUTUYECKOIO KOHTPOJIS B XMMHUYECKOW TEXHOJIOTUH, B aHaIM3e
00BEKTOB OKpyskaromei cpenpl U p. [IoHATUS O COBPEMEHHBIX METOJ/IaX 3JEMEHTHOIO aHalIu3a:
aTOMHO-3MHCCHOHHBIA aHajdu3, aTOMHO-a0COPOLMOHHBIA aHaJdu3, PEHTTeHO(IyOPECIIEHTHBIN
aHaJu3.

1.2 Cnemuduka 3a1a4 aHATUTUYECKONA XUMUH.

OcHOBHBIE TE€pMUHBI aHanuTH4YecKoW xumuu. OOHapyxkenue. OnpeneneHue. AHaIu3.
AHanuTHYeCKHMEe XUMHYECKHE peaKklIMM KaK OCHOBA XMMHUYECKOro aHanuza. KadecTBeHHbIE U
KOJIMYECTBEHHBIE aHAJIIMTUYECKHE XUMUYECKUE peakiuu. TpeOoBaHUs, NMpPEAbABIIEMblE K HUM.
Creuu¢urka aHaIMTUYECKUX pPEaKIUi, MCIOJNb3yeMbIX B aHalu3e. AHauuTudeckas ¢opma M
AQHAINTUYECKUE  MNpPHU3HAKU. AHAIUTUYECKHE  peakUud U aHainuTuyeckue S EeKTsl.
XapaKkTepucTUKU AQHAJIUTUYECKUX peakuuii: YYBCTBUTEIBHOCTb, n30MpaTeIbHOCTh
(cenexTuBHOCTH). ['pynmoBele, OOIIMe, YacTHbIEC, XapaKTepHble U cleuuduyecKkue peakluu.
[1yTtu noBbIIeHUs: N30MPATEIBHOCTU U YyBCTBUTEILHOCTH AHATUTHUECKUX PEaKLUM.

1.3 Xumuueckue paBHOBECHS] B TOMOT'€HHBIX U F€TEPOT€HHBIX CUCTEMAX, IPUMEHSEMBIX B
AHAJIUTHYECKOW XUMHH.

OcCHOBHbIE THUIIBl pPEAKLMH, MPUMEHSEMBbIX B AaHAJUTHYECKOM XUMHH (OCaXJEHUS,
KHCJIOTHOOCHOBHBIE, KOMIIJIEKCOOOpa30BaHUs, OKHCIIEHUsA-BOCCTaHOBJIEHUs). COCTOSHUE HOHOB
3JIEMEHTOB B pacTBOpax. KOHCTaHThI paBHOBECHUSI aHAIUTUYECKUX PEAKIU: TEPMOJUHAMUYECKUE,
KOHLIEHTpALlMOHHbIE, YCIOBHbIE. DakTopbl, BIMAIONIME HAa XUMHYECKOE pPaBHOBECHE
(koMmIIekcooOpazoBaHue, 0Opa30BaHHWE MAaIOPACTBOPUMBIX COCIUHEHUN, W3MEHEHHE CTEIeHU
OKHUCJICHHUS OIpENEIsieMOro HOHA, BIIMSAHHUE MPUPOJBl  PACTBOPUTENsS,, HOHHOM  CHIIBI,
TEeMIIePaTyphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHAaNUTHUYECKU BaXXKHBIX IPOTOJUTHYECKHX cucTteMax. KoHcTaHThI
KHUCJIOTHOCTH U OCHOBHOCTH. YpaBHEHHUS MaTepuajibHOro Oananca. Beruucnenue pH pactBopoB
KHUCJIOT U OCHOBAaHUM pa3IU4YHON CHJIbI, CMecell KHCIOT U OcHOBaHUH. BydepHbie pacTBOpHI,
WCIIOJIb3yeMbI€ B XMMHYECKOM aHalIM3e: MX COCTaB, CBoWcTBa (OydepHas eMKoCTh, 00JacTh
OydepupoBanus), pacuer pH, npumMeHeHre B aHATUTUYECKON XUMUH.

AHanuTHYeCKuE  peaklUuu  KOMIUIEKCOOOpa30BaHUSA,  OCAXKJEHUS,  OKHUCIICHHUS-
BoccTaHoBNeHUs. OOIIMe, CTyNEeHYaTble W YCIOBHbIE KOHCTAHTHI YCTOMYMBOCTH KOMIUIEKCHBIX
coenuHeHuil. Mcnonb3oBaHue peakquil KOMIUIEKCOOOpa30BaHMS B AHAIUTHUYECKOW XUMUU
(oOHapy)KeHHE€ M KOJWYECTBEHHOE OTpeeieHre, MackupoBaHue). Vcmonb3oBaHue peaxiui
OCAXJECHHS B aHAJTUTHUYECKUX LesiX. KoHcTaHTa paBHOBECHs peakluil 0Ca)IeHUS-PACTBOPEHUS;
(bakTopbl, BIUAIOLIME Ha PaCTBOPUMOCTh OCaJKOB. Pacuer ycioBHil OCa)KIeHHsS] U PacCTBOPEHUS
ocankoB. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE paBHOBecus. CTaHIapTHBIM U peanbHbIN
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE TTOTEHI[UAJIBI.

Xumudeckue u (HU3NKO-XUMHUECKHE crocoObl onpenenenus pH pactBopos. PaBHoBecHs
AHAIMTUYECKUX peakuuil KoMIUIeKcooOpa3oBaHUs U yrpaBieHue UMU. DaKkTopbl, BIUSIOUINE Ha
HaIpaBJICHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuid. KoHcTaHTa paBHOBecHs U ee
XMUMMKO-aHaJUTHUECKOe 3HaueHue. Pacyer ko (puneHToB N0OOYHBIX peakLUi.

1.4. KauecTBeHHbIE U KOJIMYECTBEHHBbIE AHAIUTUYECKHE PpEAKUUU C OPraHUYECKUMU
AHAJIMTUYECKUMU peareHTaMU B aHaJIM3€ HEOPraHMYECKUX BEIIECTB.

Opranunyeckue ananutudeckue peareHTsl (OP). Knaccupukauus OP nmo tumy peaxuuii ¢
HeoprannueckumMu uoHamu. KowmmiekcooOpasyomme OP wu  cTpoeHne HX  MOJCKYI:
(GYHKIIMOHATBHO-aHAJIUTUYECKAsl U aHAJIMTUKO-aKTHUBHAsS rpynibl. OCOOEHHOCTH U MPEUMYIIIECTBA
ucnosb3oBanus  OP,  oOmactu  npumeHeHus.  JIONMOJHUTENbHO:  Teopus  JCHCTBUSA
KoMmruiekcooOpazyromux OP, yder monHoro cocrossaust OP u Meramna. ['unorteza aHanoruii u
IpaKTU4ecKue BbIBOJAbI W3 Hee. [Ipupona xumuyeckoil cBs3u B komiuiekcax OP ¢ monamu
METaJJIOB U €€ IMpOsBIEHUE B LBETHOCTH KoMmIuiekcoB. Peakuuun OP ¢ xpomodopHbIMU
alIeMEeHTaMU. VIHTEHCHBHOCTh OKPAacKM AHAJUTHUECKUX (POPM M MHTEHCHUBHOCTH MOIJIOIIECHHUSL.
Hcnonb3oBaHue peakiuii OpraHn4eckux peareHToB B (JOTOMETPUUYECKOM aHAJIU3E.

Paszoen 2. KonnyecTBeHHbIN XUMUYECKUI aHATTU3
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2.1. IIpuHUMIIBI ¥ 332491 KOJIMYECTBEHHOIO aHAIN3A.

Knaccudukanuss MeToJ0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHuUs, MPEAbsABIsSEMbIE K
XUMHYECKUM peaKUusM B KOJIMYECTBEHHOM aHalIu3e. OJTambl KOJIUYECTBEHHOI'O ONPEENICHUS.
XapakTepucTuka pe3yJabTaTOB KOJWYECTBEHHOTO XuMu4eckoro ananu3a. OmpezneneHue
COJIEpKaHUA BEIIECTBA B pacTBOpe, pacueTHbie (hopmysbl. CriocoObI MpeCcTaBICHUS PE3yIbTaTOB
aHasm3a. TecTbl Ha  BBIABIEHUE CHCTEMAaTHUYECKUX MOTPEHIHOCTEl B  pe3yibTarax
KOJIMYECTBEHHOTO XUMUYECKOTo ananu3a. [Ipo6oordop 1 mpobomoaroToBka.

2.2. TutpumeTpudecKuil aHanu3. TUIbl peakiyii, HCIOJIb3YEMBIX B TATPUMETPHUH.
TpeOGoBanus, NpeabABIIEMbIE K HUM.

[Tpunuun Tutpumerpun. TutpoBanue u ero stamnsl. ['paduyeckoe nzoOpakeHue mnpoiecca
TUTPOBAHMUSI — KpHUBBIE TUTPOBaHUS, HMX BUIbl. CKauoK Ha KpPUBOM TUTPOBAHHUSA, TOYKa
skBuBaJIeHTHOCTU (T.D.) m koneunas touka turpoBanus (K.T.T.). IlepBuunbie u BTOpUYHBIE
cTaHaapThl. [IpuemMbl TUTPUMETPUYECKOTO aHAIN3A: MPsIMOE U 00paTHOE TUTPOBAHKE, KOCBEHHbIE
MeToAbl. TuUIBl peakuui, HCIOJb3yeMbIX B TUTPUMETPUUECKOM aHalu3e; TpeboBaHus,
MPEIbSABISEMbIE K HUM.

JIOTIONMHUTENBHO: MHCTPYMEHTaJbHble MeToAbl uHAMKauu TO. IloTeHnumomerpuueckoe
tutpoBanue. Meroz I'pana. J[pyrue cnocoObl yCTaHOBJIEHUSI KOHEYHOM TOUKU TUTPOBAHMSL.

2.3. Peaknuu HeUTpaM3alny B KOJJMYECTBEHHOM XHMHUYECKOM aHAIU3E.

MeToipl  KUCIOTHO-OCHOBHOTO  TUTpoBaHusA. CyIIHOCTh METOJAa  KUCJIOTHO-OCHOBHOTO
TUTpoBaHUs. KpuBble KHCIOTHO-OCHOBHOIO TUTPOBaHHUA. Pacuer M MOCTpoeHUEe TEOPEeTUUYECKUX
KPUBBIX TUTPOBAHMS CHIIBHBIX U CJIA0BIX OJTHOOCHOBHBIX IMPOTOJUTOB. DaKTOpHI, BAUSAIOLIME HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOIO TUTpoBaHMs. CHocoObl YCTaHOBJIEHUS
KOHEYHOU TOYKM TUTpoBaHHs. KHCIOTHO-OCHOBHBIE MHJMKATOPbI, HHTEPBAJ MEpexoda OKpPacKu
UHAMKaTOpa, noka3arenb TtutpoBanus (pT). [IpaBmiio BbIOOpa HMHOUKAaTOpa Uil KOHKPETHOTO
ciydyas  TUTpoBaHusa.  llpakThueckoe  NpUMEHEHHE  peakuil  KHCIOTHO-OCHOBHOTO
B3auMojieiicTBus. [loTeHImoMeTprueckoe TUTPOBAaHHE HA OCHOBE PEAKIUIl KUCIOTHO-OCHOBHOTO
B3auMoJieicTBUs. IHAMKaTOpHbIE MOTPEUTHOCTH U UX OLIEHKA.

2.4. AHanuTHYEeCKUE peaKlUu KOMILIEKCOOOPa30BaHMSI U OCAXKJEHHUS B KOJIUYECTBEHHOM
XUMHUYECKOM aHaJIM3e.

Hcnonb3oBaHue KOMIUIEKCOOOpa3oBaHUS B XUMHUYECKOM aHaiu3e. Heopranumueckue u
opraHnyeckue JMrasjapl. KOMIUIEKCOHBI M MX CBOWCTBA. YCIIOBHBIE KOHCTAaHTBHl YCTOMYMBOCTH
KOMILJIEKCOHATOB M MX IPaKTHYecKoe HcHojb30BaHue. OOOCHOBaHHME BbIOOpa ONTHUMAaJIbHBIX
YCIOBUH  KOMIUIEKCOHOMETPUYECKOrO  TUTpoBaHMs. KpuBble KOMIIEKCOHOMETPUUYECKOTO
TUTpoBaHUs. DaKTOpbI, BIMSIONIME HA BEIMYMHY CKauka Ha KpPUBBIX TUTpoBaHHs. CrocoObl
ycranoBieHuss T.0. u K.T.T. MetanioxpomHble UHIUKATOPbI, TPUHLIUI UX AeWcTBUs. BpiOop
WHJMKATOpa ISl KOHKPETHOrO Cilydas THUTPOBaHUS. AHAJIMTUYECKUE BO3MOKHOCTH METOJa
KOMIIJIEKCOHOMETPUUYECKOTO TUTpoBaHUs. [IprMeHeHe KOMIUIEKCOHOB B aHAIUTUYECKON XUMUU
B Ka4eCTBE MaCKUPYIOUIUX areHToB. [IpuMeHeHne XUMHUYEeCKUX peakluii KOMIUIEKCO0Opa30BaHUs
B (oToMeTrpuueckoM aHalu3ze, B METOAEC KOHAYKTOMETPUYECKOTO TUTpoBaHusA. Peakiuu
OCAKJEHUS B  KOJMYECTBEHHOM XUMHUYECKOM aHanu3e. ['paBUMETpUYECKHi  aHau3.
Teopernueckoe 000CHOBaHHE BbHIOOpPA ONTHUMAIbHBIX YCIOBUN OCAKICHUS KPUCTAIUIMUECKUX U
amopdubIx  ocaakoB. [IpuMeHeHHe  XMMHUYECKHX  pEeakUuid  OCaXJIEHUs B  METOoJe
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS, B MeTofe Typouaumerpuu. OCOOEHHOCTH peakuuit
KOMILJIEKcOoOpa3oBanus (xemarooOpa3zoBanusi) uoHoB MetaiioB ¢ OJITA. OcanutenbHoe
TUTPOBAHHUE.

2.5. AHanuTHYEeCKHE pEeaKkUMH OKHUCICHUSA-BOCCTAHOBIIEHHS B  KOJIMYECTBEHHOM
XUMHUYECKOM aHaJIM3e.

OKHCAUTENbHO-BOCCTAHOBUTENbHAS ~ peakuuss M OKUCIHUTEIbHO-BOCCTAHOBUTEIBbHBIN
noteHuuan. KOHCTaHTBI paBHOBECUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Bbibop
TUTPAHTAa M ONTHUMAJbHBIX YCIOBUI TUTpoBaHus. KpuBble OKMCIMTEIHHO-BOCCTaHOBUTEIBHOTO
TUTpoBaHUs. PaKTOpPbI, BIMUSIONIME HAa BEIMYMHY CKauka Ha KpUBOM TuTpoBaHus. WHaukanus
KOHEYHOW  TOYKM  TUTPOBAHUS  XUMUYECKUMH U  (PU3UKO-XUMUYECKUMHU  METOJIaMU.
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[TepmanranaromeTpusi. XapakTepucTuKa METOJA. Ycnosus MPOBECHUS
[IepMaHraHaTOMETPHUUECKUX OTpeesICHU . Bemectna, ornpezesnseMble
[epMaHraHaTOMETPUYECKUM MeToJ0M. JlocTomHCTBA M Hemoctatku Meroaa. HMonmomerpusi.
XapakTepucTuka METOJla, YCJIOBUSI IMPOBEJIEHUS HOJOMETPHUYECKOIO OIpEAeCHHUs] BEIIECTB.
JloctrouHcTBa U HepocTaTku Metona. [IpumeHeHue peakiuil OKHCIEHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHLIHOMETPUYECKOTO TUTPOBAHUS.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMYECTBEHHOM XMMHUYECKOM aHAJIN3E.

TpeOGoBanus, npenbsABIsieMble K PeaklsIM HOHHOTO oOMeHa. M30TepMa noHHOTO 0OMEHa.
Beibop onTuManbHBIX  YCIOBMM HMOHOOOMEHHOTrO  pasjesneHus BemecTB. IIpumeHeHue
MOHOOOMEHHON XpomaTorpauu B aHAIUTHUYECKOM XMMHUU OPraHUYECKUX M HEOPraHMYECKUX
COEJIMHEHU: pa3/ielIeHne, OUMCTKA, KOHIICHTPUPOBAHUE U T.[I.

Paszoen 3. BBenenue B pU3MKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Ibl aHATIN3a

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

Knaccudukanus (GU3NKO-XMMUYECKUX METOJOB aHaln3a. AHAJUTHYCCKUNA CUTHAI Kak
uHpopmaTtuBHass (DyHKIMS CcOCTaBa BELIECTBA M €ro KoJIM4YecTBa. lIpumepbl aHATUTHYECKHX
CUrHasioB U ux usmepenuii B OXMA.

3.2. MeTponornyeckue OCHOBBI aHAIUTUYECKUX METOIOB.

OCHOBHbIE AHAJIUTUKO-METPOJIOTUYECKUE XApAaKTEPUCTHUKU METOJOB M PE3yJIbTaToOB
aHaJln3a, CocoObl UX OLIEHKU: Mpeien 0OHapYKEeHUsI, KOAPPHUIIUEHT UyBCTBUTEIbHOCTH, HIKHSISA
U BEpXHSS I'paHula JrMana3oHa ONpelessieMbIX CONEPKaHUN, CEJIEKTUBHOCTD, MPEU3NOHHOCTD B
YCIIOBUAX CXOJUMOCTH (IIOBTOPSIEMOCTH) U BOCIIPOU3BOJIMMOCTH, PABUIBHOCTD, 3KCIIPECCHOCTb.
O6061mennbie ceenenus o 'OCT P UCO 5725 (2002).

3.3. OOuias XxapaKTepUCTKa CHEKTPAJIbHBIX, JIEKTPOXUMUUYECKUX U XpOMaTorpapuiecKux
MeTo/10B aHanu3a. [IpeacraBienue o GOTOMETPUUECKUX, TIOTEUOMETPUYECKIX METO[aX aHaIu3a
1 HIOHHOOOMEHHOU XpomaTtorpadum.

4. O0beM yueOHOM THCHMILTHHBI

. O0beM IMCUMIINHBI
Buja yueOHo# padoThbl

3E | Akan. 4. | AcTp.u.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie pabotsl (JIP) 1,34 48.4 36,3
CamocrosiTeJibHas paboTa 2,21 79,6 59,7
KoHTakTHas camocTosTenpHas paboTa

2,21
CaMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 79,6 59,7
Bu uTOroBOro KOHTpOJIs: 3ader c onleHKOM

AHHOTANUA K padoueii mporpaMMe JUCUMILIIHMHBI
«PDuU3MKa KOHACHCUPOBAHHOI0 COCTOSTHUSI»

1. leab AUCHUILIMHBI — NMPUOOPETEHHE CTYIEHTAaMU 3HAaHWM IO OCHOBHBIM pa3jieiam
(YBUKHA 1 YMEHUIO IPUMEHSITh UX B IPYTUX €CTECTBEHHOHAYYHBIX JIUCIUTUINHAX.

2. B pe3yabTaTe H3y4eHUs JUCUUILUIUHBI 00y4YaI0OIMIACSH JOJI2KEeH:

Obnadams CIEyIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMU UX TOCTH)KCHUS:

IIK-1.1, TIK-1.2, TIK-1.3.

3namo:

- ¢usnueckue  OCHOBBI  (U3UKKM  KOHJACHCHUPOBAHHOTO  COCTOSIHHS,  CMBICH
dbyHIaMEHTANBHBIX (DU3UYECKUX 3aKOHOB, MPHUHIIUIIOB W MOCTYJaTOB; MX (OPMYIUPOBKH U
TPAHUIBI TPUMEHUMOCTH; CBSI3b IMUPOKOTO Kpyra (Pu3nyuecKux SIBICHUU C (PyHIaMEHTaIbHBIMU
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MPUHIMIIAMU U 3aKOHAMU (PU3UKH; OCHOBHBIE METO/Ibl PEIICHUS 33/1a4 10 OMUCAHUI0 (PU3HUECKUX
SIBJICHUI.

Ymemo:

- NPUMEHSTh TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAJIbHbIE METO/Ibl HCCIEAOBAHUS TPU
pelieHny npo(ecCUOHANBHBIX 3aa4; MPOBOJUTH PAacd€Thl, OCYLUIECTBIISITh aHAIM3 U Ha OCHOBE
TOro Jenatb OOOCHOBAHHBIE BBIBOJABI; AHAJIMW3UPOBATH PpPE3YyJIbTaThl HAOMIOAEHUH U
SKCIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX 3aKOHOB U PUHIUIIOB (PU3UKU; ONIPENENISITh XapaKTep
(Gu3MYECKUX TPOLECCOB IO KOMIUIEKCY SKCHEpPUMEHTaIbHOW HHGOPMALKUKU TP HNOMOIIU
rpadukoB, TaOIULl M YpaBHEHUN; MPEICTaBIATh OOpaOOTaHHYIO SKCIEPUMEHTAIBHYIO U
TEOPETUYECKYI0 HH(OPMAIMIO B YCTHOW U MUCbMEHHON (OopMe, B TOM YHUCIIE C MCIOIb30BaHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI.

Bnaoemuv:

- HaBBIKAaMU 00OCHOBAHUS CBOUX CYXKJCHHI M BHIOOpA METOJIa MCCIICIOBAHUS; CITIOCOOaMM
MOMCKA M aHaJIn3a HayYHO-TEXHUYECKOM JINTEepaTyphl.

3 Kpartkoe cogep:xkaHue JUCHMILIHHbBI

Paszoen 1. Dnemenmuol k6anmosou cmamucmuxu.

1.1. DnemenTbl KBaHTOBOH crarucTuku. KBaHTOBasg cucreMa W3 OJUMHAKOBBIX YACTHUILI.
[IpyHIMI TOXIECTBEHHOCTH OJMHAKOBBIX YacTull. CHUMMETpUYHBIE M HECUMMETPUYHbIE
BOJIHOBbIE (DYHKIIMH, OTIMCHIBAIOLIINE COCTOSIHUS TOK/IECTBEHHBIX MUKPOYACTHII.

1.2. bo3ons! u ¢pepmuonsl. [lpunnun [aynu. KBantoBble cTatucTuyeckue pacrnpeaeacHus
boze-Ditnmreitna u @epmu- Jlupaka. Beipok/1eHHBIN 2JIEKTPOHHBIHN a3 B KpUcTamiax (MeTalIbl).

Paszoen 2. Memannvl, ousnekmpuku u noaynpo8oOHUKU ¢ MOYKU 3PEeHUsI 30HHOL Meopuu

2.1. DHepreruyeckue 30HbI: cratuctuka depmu-upaka, sHeprus depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTtauia: 3ppexTuBHAs Macca dJIEKTPOHa.

Pazoen 3. @uzuxa meépooco mena.

3.1. ®usuka tBEpmoro Tenma (DTT): ompeneneHue, CBsI3b C APYrUMU JAUCIUIUTHHAMM,
00BEKThl U3y4eHUs, Kpyr pemiaembix 3a1ad. CBs3b ¢ kpucramiorpadpueil, KpuctamioGusukon u
KPUCTAJUIOXUMHUEH.

3.2. KonpnencupoBanHoe cocrosiuue. Iloaxom k ommcanmio TBEpABIX Ten. CTpykTypa
KpucTtayioB. CummeTpus U GU3NYECKUE CBOMCTBA KPUCTAILIOB.

3.3. Tunbl KpUCTAJUIMYECKUX CTPYKTyp (oOmiasi xapaxtepuctuka). [IIoTHBIE ymakoBKu:
KyOuueckas M TeKcaroHajlbHas (Ha KayeCcTBEHHOM YypoBHe). [loHsite o cBepXmpoBOIMMOCTU
(KBaHTOBBIE ITPE/ICTABICHHS HA KAUECTBEHHOM YPOBHE).

4 O0beM yueOHOM THCUMIITHHBI

. O0beM IMCUMIINHBI
Bua yueOHo# padoThl

3E | Akaj. 4. | AcTp.4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHSL: 2,2 80 60
B TOM 4YucJjie B popMe NPaAKTHYECKOI MOATOTOBKHU
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu) - - -
[TpaxTnueckue 3anstus (113) 0,9 32 24
B TOM uucIie B popme NpaKTUUECKONW NOATOTOBKU (npu Haiuyuu) - - -
Jlaboparopusie pabots! (JIP) 0,4 16 12
B TOM 4ucIie B (popme MpaKTUUECKOW NOATOTOBKU (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 2,8 100 75
KonTakTHas camocTosTenbpHas padoTa 0.4 0.3
(AmmK uz VII ons 3a4 / 3a4 ¢ oy.) 2,8 ’ ’
CamMocTosATenpHOE N3YUYCHUE Pa3/IeTIOB TUCIUTUINHBI (u1u Opyeue 99,6 74,7
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BUObL CAMOCNOAMENILHOU pabomwl)

Bujx koHTpoJs:

Jdk3aMeH (ecau npedycmompen YII) - - -

KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus - -

[ToaroToBka K 3K3aMeHYy. - -

Buja nToroBoro KOHTpoJIsi: 3auer ¢ oneHKOi

AHHOTaNUs K padoyeil nporpaMMe JUCUMILIHHBI
«JlabopaTopHbie padoThl 10 PU3MUECKOH XUMMUMN»

1. Leab AUCHMILUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPAaBJAIOLIMX XOJI0M
XUMHUYECKOTO TMpOIecca, MOKa3aTh O0JACTH MPUIOKEHHUS ATHX 3aKOHOB M HAyYHUTh CTYJIEHTA
rPaMOTHO MPUMEHSTh UX IIPU PEIIEHUU KOHKPETHBIX TEOPETUUECKUX U MIPAKTHYECKUX 3a/1a4.

2. B pe3yJabTare u3y4yeHUs JUCUMILIMHbI 00YUYAKOIIUICH 10JI/KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

IIK-1.2, IIK-2.1, I1K-2.2, TIK-2.3, IIK-5.2.

3namo:

e  TIPUHIUIIEI pAa0OTHI U CXEMBI UCIIOIb3YEMBIX U3MEPHUTEIIBHBIX YCTAHOBOK;

e BO3MOXHOCTH METOJOB  CHEKTPOXMMHHM Ui  MPOBEACHUA  KAYECTBEHHOTO U
KOJIMYECTBEHHOTO aHaJIu3a XMMUYECKUX CUCTEM, ONPEIEICHUS] TEPMOJIUHAMUYECKUX CBOMCTB
XUMHUYCCKUX BEIIECTB;

e KOHIYKTOMETPHUYECKUU Hu MOTEHIIMOMETPUUECKHIT METOBI HaXO0XJICHUS
TEPMOJUHAMUYECKUX XAPAKTEPUCTUK IJICKTPOJUTOB (AKTUBHOCTEH U KOIPPUIIMEHTOB
AKTUBHOCTH, KOHCTAHTBI JUCCOIMAIINH, TEPMOJMHAMUICCKUX XapaKTEPUCTUK PEAKIINH);

e  (DMBUKO-XMMHUYECKHE METOJIbI UCCIICIOBAHMS U aHaau3a (a30BBIX PAaBHOBECHUU B OJHO- U
MHOTOKOMIIOHEHTHBIX CUCTEMaX, ITyTH MOCTPOEHUs (Da30BBIX JUATPAMM COCTOSHUS,

e DKCIIEPUMEHTAJBHBIE METOJbI M3yYeHUsS KUHETHKA XUMHYECKUX PEaKIHi, CIIOCOObI
OIpeIeNeHUsI KOHCTAHT CKOPOCTEN M MOPSAIKA XUMUYECKHUX PEAKLU.

e  KaJOPUMETPHUUECKUE METOJIBI OTIPEICTICHUS TEIIIOEMKOCTH, TETUIOBBIX YPPEKTOB U APYTrUX
TEPMOXHUMHUYECKUX CBONCTB N3y4aeMbIX 0OBEKTOB.

Ymemo:
e TMPHUMEHATh TEOPETUYECKHE 3HAHUS M OSKCIEPUMEHTAIBHBIE METOIBl HCCIETOBAHHS
¢u3nyYecKoi XMMHUHU IPU PellieHuH NpopecCUOHATIbHbBIX 3a/1a4;
e cdopmynupoBaTh TNpoOseMy Hu O0O0OCHOBaTh BBIOOP OSKCHEPUMEHTAIHHOTO METOJa
WCCIICIOBAaHUS, IOCTABUTH LIEJIH U 337a4l M HAMETUTH IYTH UX JOCTH)KCHUS;
e TIPOBECTHM MaTeMaTHYECKyl0 00pabOTKy SKCIEepUMEHTalbHBIX JAaHHbIX Ha 0a3e
TEOPETUYECKUX 3HAHUM 110 PU3NUECKOU XUMHUH;
e TIPEJACTaBJIATH JAaHHBIC JAOOPATOPHOTO HCCIENOBaHUsA B rpadudeckoi popme u Ha OCHOBE
MOJIyYEHHBIX 3aBUCUMOCTEH OIpeneisTh COOTBETCTBYIOLIME TEPMOJWHAMUYECKUE U
KUHETHYECKUE XapaKTEPUCTHUKU XUMHUECKOW CHCTEMBI H XUMUYECKOTO TPOIIECcCa;
e TMPOBOJUTH AHATM3 M KPUTHUYECKH OICHWBATH MOJTyUYECHHBIE HKCIIEPUMEHTAIBHbIC TaHHEIC,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Bnaoemby:
e KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB (PH3MUECKOW XUMHH IS
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;
e DKCIEPUMEHTAJIHHBIMU METO/JaMHU WCCIICAOBAHMS COCTOSHUS XUMHUYECKOTO PABHOBECHS H
KMHETUKH XUMHUYECKOT0 Mpoliecca.
e TmpueMaMu 00paOOTKHM MOJYYECHHBIX OMBITHBIX IAHHBIX JUIS BBISBICHUS W YCTAHOBIICHHS
B3aMMOCBSI3€H MEXIy TEPMOIUHAMHUYECKIMH CBOWCTBAMH W (PH3MUECKUMH MapaMeTpaMu
nporecca;
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e 3HAHUSMU OCHOBHBIX 3aKOHOB (PM3MYECKON XUMUM JJISl COJIEPKATEIbHON MHTEpIPETaluu
IMOJIYYCHHBIX OKCIICPUMCHTAJIbHBIX PC3YJIbTATOB.

3. Kpartkoe cogep:xaHue TUCHMILIHHbI

[Ipumenenne MeToJ0B  (U3MKO-XMMHYECKOTO  HWCCIICNOBAHHUS  JUIsI  ONpEHeTCHUs
TEPMOJUHAMUYCCKUX U KHHETUYCCKUX XAPAKTCPUCTUK XUMHYCCKUX CUCTCM.

CrnekTpoxuMH4YeCcKHe MeTOoAbl HuccjeqoBaHus. KadecTBEeHHBIN aHaMM3 BEIIECTBA
(ompeneneHne MEXBAAEPHBIX PACCTOSAHHM, MOMEHTOB WHEpUHH MoJieKkyn). OmnpenencHue
KOJIMYCCTBCHHBIX  XapaKTCPHUCTHUK (CTel'IeHI/I apccomuanmmM MW KOHCTAHTBI AU CCOLMAIINU
AJIEKTPOJIUTOB, TEINIOEMKOCTHU BEIIECTBA).

DJIeKTPOXMMHUYECKHEe MeToabl ucciaenoBanus. Kouaykromerpusi. OmnpeneneHue
KOHCTaHTbl JMCCOLMAIMM CJIA00r0 3JIEKTPOJINTA, CTENEeHM JUCCOLUALUHU, 3JIEKTPUYECKOMN
IMPpOBOANMOCTHU npu 0EeCKOHEUYHOM p2136aBJ'I€HI/II/I KOHOYKTOMCTPHUICCKUM METOJOM.
IMorenunomerpus. OnpenereHue TEPMOIMHAMUYECKUX XAPAKTEPUCTHK XUMHYECKOU pPEaKIuu

(o]
( AIHO’ AG° dE / dr ), cragmaptHoit DJIC (£°),

, ArS O), temmneparypHoro ko3ddurumenta IJC (
W3Yy4EHUE BIUSHUSA J00aBOK Ha MOTEHIIMAJ 3JIEKTPO/Ia.

da3oBoe paBHOBeCHE B OJHOKOMIIOHEHTHBIX cucTeMaX. PU3NKO-XUMUYECKHI aHAJIN3.
N3yuenne 3aBUCUMOCTH CBOMCTB CHCTEMBI OT €€ cocTaBa. KpuBbie oxnmaxaeHus. OnpeneneHue
CcOoCTaBa 3BTEKTHYECKOW cMmecu. [locTpoeHne nuarpaMM KHIIEHUS W AMAarpaMM IUIABKOCTH JUIS
OuHapHBIX cucTeM. OrpaHu4YeHHasi paCTBOPUMOCTb B TPEXKOMIIOHEHTHBIX CUCTEMaX.

Xumuyeckoe paBHoBecue. OripeseieHHe KOHCTAHThl XUMHUYECKOIO PpaBHOBECHS U
TEIIOBOTO AP peKTa XUMUUECKON peaKklMK Ha IPUMEpe peakluil pa3noKeHUsl.

Tepmoxumus. Kajgopumerpus. Onpenenenue TEIUIOEMKOCTH BEIIECTB
KAJIOPUMETPUIECKUM METOJOM.

4. O0beM yueOHOMH THCHMILTHHBI

Bun yuebnoit paboTsl 3E | Axan. u. | Actp. 4.
OO61ast TpyA0€MKOCTh JUCIUTUTHHBI 3,0 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlekuuun - - -
[Tpaxtueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTeJibHAs padoTa 2,11 75,8 56,85
IToaroroBka k 1a60paTOpHBIM paboTam 75,8 56,86
KonrtakTHas camocrositenbHas paboTa 2,11 - -
CaMoCTOATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI - -
Buabl KoHTpOJIA:
3auer - 0,2 0,15
KoHnTakTHas paboTa — MpoMeXyTOYHAsI ATTECTaIHs - 0,2 0,15
Buja nToroBoro KOHTpoJIs: 3auyer

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIIMHbBI
«IIpouecchbl U annmaparbl XUMHUYECKON TEXHOJIOT MM

1. Heab AMCHUIUIMHBI - BMECTE€ C KypcamMu oOOLIell XUMHUYECKOHW TEXHOJIOTHUH,
XUMUYECKUX TIPOLIECCOB W PEAKTOPOB W Jp. CBSI3aTh OOIIEHAYYHYIO H OOIICHH)KCHEPHYIO
MOJITOTOBKY XWUMHUKOB-TEXHOJOTOB Ha OCHOBE M3Y4Y€HUS OCHOB THAPABIMYECKHX, TEIUIOBBIX W
MacCOOOMEHHBIX MPOIECCOB XUMHUUYECKOM TEXHOJOTHH, YTO HEOOXOJAMMO TpPH TOATOTOBKE
CIICLIMAIMCTOB 1O JAHHOMY HAMNPABJICHUIO [JJI1 HAYYHO-UCCIEIOBATEIbCKOW, PacyeTHO-
AHAJIMTUYECKOM, TPOU3BOJACTBEHHON U MPOEKTHO-TEXHOJIOTUYECKOM IEITEIHLHOCTH.
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2. B pe3yabrare wu3yYeHUsi AUCHHUIUIMHBI O0yYaWIIMiicsi 1O MporpaMmme
0akajiaBpuAaTa J0JIKeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMH UX TOCTHKCHHUS:

VK-1.1; YK-1.2; YK-1.3; I1K-3.1, I1K-3.2, T[IK-3.3.

3HaTh:

— OCHOBBI TCOPHH IIEPEHOCAa HMITYJIbCa, TEIUIa M MAaCChl; NPUHIUNBI (QU3HYECKOTO
MOJICITUPOBAHUS TIPOIICCCOB, OCHOBHBIC YpPaBHEHUS JBIKCHHUS JKUIKOCTCH, OCHOBBI TEOPHUH
TeIUIoONepeIaur; OCHOBBI TEOPHH MAacCOIlepe/layd B CHCTEMax CO CBOOOJHOW WM HETOIBMKHOU
rpaHunedl paszgena (as; THIIOBBIE MPOIECCHI XUMHYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIUE
anmapaThl © METOJIbI HX PACUeTa;

— METOJBl  TIOCTPOCHHUS  OMIHMPUYCCKUX W  TCOPETHYCCKHX  MOJEICH  XUMHUKO-
TEXHOJIOTHICCKHIX ITPOIIECCOB;

— OCHOBHBIC TIPUHIUITBI OPTaHU3AIUH TIPOIIECCOB XUMHUECKON TEXHOJOTHH.

YMmeTh:

— ONpEeNeNsITh XapaKTep IBIKCHUS >KHJIKOCTEH M Ta30B; OCHOBHBIC XapaKTCPHUCTHKHU
MIPOIIECCOB TEIUIO- U MAaCCOTIepeau; PACCUUTHIBATH MMapaMeTpPhl M BBHIOMPATH anmaparypy s
KOHKPETHOTO TEXHOJIOTMYECKOTO MpoIiecca;

— pacCUUTHIBATh OCHOBHBIC XapaKTCPUCTHUKH XUMHUKO- TEXHOJOTHYECKOTO TIpoIlecca,
BBIOMPATh PALIMOHAIIBHYIO CXEMY.

Baapers:
— MCETOAaMH TEXHOJOTMYCCKUX pacCdYC€TOB OTACIBHBIX Y3JI0OB H HeTaJICI)’I XUMHUYECCKOTO
000pyI0BaHMUS;
— METodaMHu ONpCACIICHUA paluOHAJIbHBIX TEXHOJIOTUYCCKUX PEKUMOB pa60Tm
000pyI0BaHMUS;

— METOJIaMH aHajJM3a M pacyeTra IPOILECCOB B NPOMBIIUICHHBIX alllaparax, BbIOOpa HX

KOHCTPYKIIUH, OTIPEICTICHUSI TEXHOJIOTHUECKHUX MTOKa3aTesIe paboThI armapaTos.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI
Pazgea 1. 'uapoanHaMuyeckre NPoUecchbl U annaparbl XUMHYECKON TEXHOJIOTMH.
1.1. Beenenue B juciuiuinay. OCHOBHBIE IOHATHS M ONIPEACIICHHUS.

[Tpeamer mucturmunbl «lIponecchl u anmaparsl XUMAYECKOU TexHOIOTUY. Kiaccuduxarus
npoueccoB. HenpeppIBHBIE U TEPUOIUYECKHUE, CTAIMOHAPHBIE U HECTAIMOHAPHBIE ITPOLECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB H OOIIME TPHHIMIBI pacyeTa anmaparoB
XUMHUYECKOM TEXHOJIOTHH.

Kunkoctn u rasel. Kimaccudukanmst xuakocrteil. WneanpHas >xunkocth. KamenbHble u
ynpyrue Kuakoctd. Cuiibl, ACUCTBYIOIIME B IKUAKOCTH: MAaCCOBBIE U TOBEPXHOCTHEHIE.
Hamnpsbkenust B )KMIKOCTSIX U Ta3ax (TaHTCHIUAIbHBIE U HOpMaJbHbIe). CBOMCTBA )KUAKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3geMeHTapHOro oObeMa.

1.2. OCHOBBI TCOPHUU IIEPEHOCA.

OCHOBBI TEOPHH SIBJICHHI IEpEHOCA: aHAIW3 MEXaHH3MOB, MOJCIHUPOBAHUS M Pa3pabOTKH
0000IICHHBIX METOJIOB pacyeTa TUAPOMEXaHUIECKUX, TETUIOBBIX U MACCOOOMEHHBIX MPOIIECCOB U
anmaparoB. DEHOMEHOJOTMYECKHE 3aKOHBI IEpEeHOCca HMITYJIbCa, MacChl W  SHEPIHUH.
MonexkynsapHblii W KOHBEKTHBHBIM TmiepeHoc. OOmmue 3aKOHOMEPHOCTH THAPOIMHAMUKH,
TeIIoNepeiadn U Macconepeaay. B3anMocBsA3b 3THX MPOLIECCOB B TPOMBIIICHHON armaparype.
Pouib siBNIeHUMI epeHoca TPy XUMUYECKUX MPEBPALICHUSIX.

MartepuanbHbie U SJHEPTEeTHUYECKUE (TETUIOBBIE) OalaHCHI; ONPEACIICHNE MAaCCOBBIX TIOTOKOB U
SHEPreTUYECKUX 3aTpar. YCIOBUS pPABHOBECHS M OINPEACICHHE HaNpaBJCHUS MPOLIECCOB
nepeHoca. OOmwuil BUJ ypaBHEHHH CKOPOCTH IMPOIIECCOB; ABMKYIIUE CUJIBI U KUHETUYECKHE
k03¢ dumeHTsl. JINMUTUPYIOLTUE CTAIUU.

1.3. 'mapocraTuka.

Hudbdepenunansupie  ypaBHeHHs paBHOBecust Ouiepa. [lokosimascst >KHUAKOCTh TIOJ
neicTBueM cuiibl TspKecTh. OCHOBHOE ypaBHEHHE THAPOCTATHKHU. [IpakThyeckue mpriioKeHUs
OCHOBHOT'O YpaBHEHUS T'MJIPOCTATHKHU.
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1.4. T'uapoauHaMuxka.

baanc cuit nipy ABMOKEHUM BA3KOW HECKUMAEMOM KUIKOCTH. YPaBHEHUE HEPA3PHIBHOCTH
(crumomiHOCTH) IOoTOKA. YpaBHeHue HaBbe-Crokca 1 ero pusndeckuii CMbICII.

[Togo6Hoe mpeoOpazoBanue ypaBHeHuss HaBbe-Crokca. be3pazMepHble IepeMEHHbIE -
KpUTEpUU TUApPOJAMHaMUYeckoro mnojaodus (Dinepa, PeitHonbaca, @pyna, TOMOXPOHHOCTH), UX
¢buznueckuil cMbICIT; TapaMeTpuueckue kpurepu. KpurepuaibHoe ypaBHEHUE JBUKEHUS BSI3KOM
KUIKOCTH.

VYpaBHeHHe [BUXKEHUs Oinepa. OHepreTudyeckuii OajaHC CTAMOHAPHOTO JBHMXKEHUS
NJCANBbHON KUAKOCTH. YpaBHeHME bepHymwIn mmsd WAeanbHOW M pPEAIbHOM KUAKOCTH. Ero
MpaKTUYECKUE MNpuiIokeHus (ucreueHue sxunkocredt, TpyOka Iluro-Ilpannrns). I[lpuHummet
U3MEpEHusT  CKOpoCTed W pacXxoJOB  JKUAKOCTH  JPOCCENbHBIMU  INpubOpamMu U
ITHEBMOMETpUYECKUMHU TpyOkamu. OrmpeneneHue pacxofO0B MPU HCTEUEHUHU >KUIKOCTEH uepes
OTBEPCTHS WM HACAJIKHU.

I'unpouHamMuyeckue pexxuMbl ABMKEHUS KUAKOCTEH: JTaMUHAPHBINA U TYpOYJIEHTHBIM.

Yucno PeitHonbaca W ero KpUTUYECKHME 3HA4YEeHHs. MeXaHHW3Mbl JIAMHUHAPHOTO U
TypOynentHoro teueHuil. Ilonarue typOynentHoctu. IlpencraBieHus o TIUAPOIMHAMHUYECKOM
MOTPAaHUYHOM CJIO€ IPU TE€UEHUH M0 TpyOaM U KaHaiaM U MpU 0OTEKaHUH Tel.

Pacuer nuamerpa TpyOOIIpOBOJIOB M anmnapaToB; BEIOOP CKOPOCTEH MOTOKOB M ONTUMAaJIbHOTO
nuamerpa TpyOOIpOBOIOB.

Pacnipenenenne ckopocTedt mo pamuycy TpyObl TOCTOSHHOTO CEYCHHS MpPU JIAMUHAPHOM
CTallMOHAPHOM TEUEHUHU.

Teuenue B TpyOax u kaHanax. Omnpenensiomuil MONEpedyHbI pa3Mep MOTOKAa B KaHajgax
MIPOM3BOJILHOM (OPMBI: T'MAPABIMYECKUM paauyC, SKBUBAJEHTHbIM auamerp. ['mapaBianueckoe
COINPOTHBIICHUE NPU TEUEHUHU KUJKOCTEH U ra3oB. Pacuer noreps Ha Tpenue (ypaBHenue Jlapcu-
Beiicbaxa) u Ha wMecTHble conpoTuBieHHs. COOTHOLIEHMS M HOMOIPAMMBI JUIsl pacuera
ko3¢ dumenTa TpeHus. 3aBUCUMOCTH MEXJy PacXoj0M M Iepenanom nasieHus. Pacuer Hamopa
U1 TIepeMEILIEHNUs )KUIKOCTEN Yepe3 CUCTEMY TPyOOIIPOBOJIOB U anlapaTosB.

1.5. Ilepemenienune sKUAKOCTEM.

[lepemenienne KUAKOCTEH C IMOMOINBIO MalllMH, MOBBINAOMUX JaBiaeHue. OObeMHbIE
(mopIIHEBbIE, POTALIMOHHBIE U JIp.) U JUHAMH4YECKUe (LEHTPOOEKHBbIE, OCEBbIE U JIp.) HACOCHI.
OcHoBHbIE TapaMeTpbl pabOThl TUIPABIMYECKUX MAIIUH: IPOU3BOJUTEIBLHOCTb, HAIloOP,
mortHocTh, KIIJI.

Pacuer nanmopa m moTpebisieMOl MOIIHOCTH; MOAOOp ABHUTarens K Hacocy. OmpeneneHue
JOIYCTUMOM BBICOTHI BCachIBaHUS. SIBJIeHNE KaBUTALIMM U €r0 IPEIOTBpAIlCHHE.

OcoOeHnHoCTH pabOThl, CONOCTABIEHUE M 00JIACTU MPUMEHEHUSI OCHOBHBIX THUIIOB HACOCOB -
LEHTPOOEKHBIX, MOPUIHEBBIX (IUIyHXEepHbIX) U Ap. Csa3p Hamopa, momHoctd u KIIJ[ ¢
MIPOU3BOIUTEIHLHOCTIO (XapaKTEPUCTHUKKH HAacocoB). PaboTa HAacocoB Ha ceTh M WX BBIOOD;
peryinupoBaHue MPOU3BOAUTEIBHOCTH.

Paspnen 2. TenioBbie npoueccsl M annaparbl XUMHUYECKOH TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHUS U ONPEJICICHUS B TEIJIONEpeaye.

OCHOBHBIE TEIJIOBBbIE MPOLECCHl B XMMHUYECKOW TEXHOJIOTMU: HArpeBaHUE U OXJIAXKICHUE,
KOHJICHCALIMSI TAPOB U MCHIAPEHUE KUIKOCTEH.

CranuoHapHbli M HECTAllMOHAPHBIM MEPEHOC TEIUIOThl. TemMiepaTypHoe Moje, T'paAueHT
TEeMIIepaTypbl U TEIJIOBOM MOTOK; TEIUIONEeperaya U Terioornava. TemreparypornpoBOJHOCTh —
TEIJIONHEPIIMOHHBIE CBOMCTBA CPE/Ibl.

2.2. Ilepenoc sHepruu B hopMe TEMIOThI.

TennoBo#l OamaHC Kak YacTHBIM Cilydaid »HepreThyeckoro Oamanca. OmpeneneHHUe TEMIOBOU
Harpy3ku amnmnapata INpud HM3MEHEHHMM U 0e3 HM3MEHEHHUs arperaTHoro cocrostHus. Pacxon
TEIJIOHOCUTEIIEH.

JuddepenunanbHoe ypaBHEHUE MEpeHOca SHEPruu B GopMme TemoThl, ypaBHeHHE Dypbe-
Kupxroga u TenaonpoBoJHOCTH.
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CranuoHapHbI MepeHoc TEIUIOTHl Yepe3 IUIOCKHME M LWIMHIpHueckue creHku. CoderaHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEIIONPOBOIHOCTH, KOHBEKIIUU, U3ITYUECHHUS).

KonBekTuBHBINM nepeHoc TemnoTel. be3pasmepnsie nepemennsie — uncna Hyccensta, Ilekie,
[Ipannrns, I'pacroga, dypve. Pacuer ko3(ddULKMEHTOB TEIIOOTIAYM MPU BBIHYXAECHHOHW U
€CTECTBEHHOW KOHBEKIIUU.

TenooOMeH mnpu H3MEHEHMM arperatHoro cocrosiHus. Kowaencauus mnapoB. Popmyna
Hyccenpra. TennooOMeH npu KuneHuu.

PannanTtHbIN TemonepeHoc. B3anMmHoe n3nydyenue ten. PaiuaHTHO-KOHBEKTHBHBIN ITEPEHOC
TeI10Thl. Pacyer morepp TEIIOTHI anmapaTaMd B OKPYKAIOLIYIO0 CpeAy M TEIJIOBOW H30JIALUU.
OcHOBHOE ypaBHEHUE TEILIONEpEaaYH.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Tennonepenadya B TOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AIIUTUBHOCTh TEPMHUYECKHX
conpotuBiieHnd. CpeqHss ABIKYIAs cwia Teruionepenaun. OmnpeneneHue cpeaHeil IBHxKyniei
CWIIBI B ammaparax pa3JIMyHbIX KOHCTpPYKUMH. B3aumHoe HampaBieHue  JBHKEHUS
TeIUTOHOCHTEIIeH. PacueT moBepXHOCTH TEMI000OMEHHUKOB.

CriocoObl 1mOJBOJAa W OTBOAA TEIUIOTHI B XMMHYECKOH TexHoJoruu. TpeboBaHus,
npenbsiBiasieMble K TemoHocuTesnssM. OOOrpeB BOJSHBIM IApOM, BBICOKOTEMIIEPATYPHBIMU
OPraHWYECKUMH TETUIOHOCUTEIISIMH, TOMOYHBIMU Ta3aMu. CrocoOwl a3iekTpooborpeBa. OTBOI
TEIUIOTHI BOJOW, BO3YXOM U HU3KOTEMIIEPATYPHBIMH TEIJIOHOCUTEIISIMU.

TenmooOMeHHble ammaparbl; HMX Kiaccudukanus. OCHOBHbIE THIIBI [OBEPXHOCTHBIX
TEII000OMEHHUKOB (TpyOuaThle, IIACTUHYAThIE, allllapaThl C MePEeMEIIMBAIOLIUMU YCTPOHCTBAMU
u T1.1.) CMmecurenbHble TEINIOOOMEHHUKU: TpajupHHU, KOHJEHCATOpbl cMmelleHus. Bribop
ONTUMAJIBHBIX KOHCTPYKLUUH M YCIIOBUH SKCIUTyaTallUd TEIJIOOOMEHHBIX armapaTtoB. OCHOBHBIE
TEHJICHIIMM COBEPILLIEHCTBOBAHMS TEIJIOOOMEHHBIX allllapaToB.

Pazgen 3. Ilpoumecchl W anmaparbl pas3jejieHUs TOMOIE€HHBIX CHCTeM (OCHOBHbIE
Maccoo0OMeHHbIe MPOLECCHI).
3.1._OcHOBHBIE IOHATHUS U OIPEJICIECHUs B Maccolepeaaye.

Knaccugukanus nponeccoB maccoooMena. OcHOBHbIE TOHATUS U omnpeaeneHus. [Ipoueccel
co cBo0OOHOU M (UKCHPOBAHHOW TpaHUIIeH pazzena (a3 u ¢ pa3Aensomen (ha3sl meperopoaKoi
(memOpanoii). Hocutenu u pacnpenensieMmbie BemecTBa. CriocoObl BeIpaxkeHHUs: cocTaBa ¢as.

OU3NKO-XMMHUYECKUE OCHOBBI MacCOOOMEHHBIX MpoIeccOB. PaBHOBECHbIE YCIOBUS U
ONpeJiefieHue HalpaBlieHUs IepeHoca BemectBa u3  ¢aspl B ¢a3zy. KoadduunenTs
pacnpenenenus. [lonstue o macconepeaue U MaccooTaye.

KoHueHTpaunoHHoe mose, rpaiueHT KOHIEHTpaluu, OOMMH M YAEIbHBIM MOTOK MAacChI.
MounekynspHas Aupy3us B KUAKOCTAX, razax (mmapax) U TBEpAbIX Telax.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCA MACChl B OMHAPHBIX Cpeax.

Judpdy3noHHBIN NOrPAHUYHBIN CIIOM; TPO(GUIN KOHIEHTPALUNA U CKOPOCTEH B MOTOKAX.

Koadpuuuenter Mmaccootnaun. OCHOBHbIE MOJEIBHBIE MPEACTABICHUS O MEXaHU3MeE
MaccOOTJauu.

MonenupoBanue KOHBEKTUBHOTO MaccooOomena. Yucna Hyccenbra, Ilexne, [Ipanaris, @ypee
U J1p., UX (U3NYECKUN CMBIC], aHAJOTUU C TEIUIOBBIM MOJO0MEM MPUMEHHUTEIBHO K Ta3aM U
KuakocTsaM. Pacuer Ko3(p@QUIMEHTOB MaccooTnaud B amnmaparax pasIMyHbIX THUIIOB IO
YpaBHEHUSIM ¢ Oe3pa3MepHBIMU MIEPEMEHHBIMU.

Macconepenaya. OcHoBHOe  ypaBHeHHMEe  Maccomnepenaud. COOTHOUIEHHE — MEXKIY
ko3h¢uLmeHTaMd  Maccolepeiayd U MaccooTHauyd,  aJJUTHUBHOCTh  JU(Py3nOHHBIX
conpotuBiieHud. WHTeHcuuKanus maccoreperayd IMyTeM BO3JCHCTBUS HA JIMMUTUPYIOIIYIO
CTaJIuIO.

Bnusinue ycnoBuit  (TemmepaTypbl, JaBJIEHHs, KOHIIGHTpalMi) Ha  HalpaBlIeHUE
MaccorepeHoca Ha mpuMepax abcopOuu; MpPUHIIUITH BEIOOpa aOCOPOEHTOB.
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3.3. ®a30BOE PABHOBECHE.

MartepuanbHblii  0ajaHC HENPEpPHIBHOTO YCTAHOBUBIIETOCS IpolLiecca IPU  PazIMUHbIX
croco6ax BeIpaXKEHUS COCTAaBOB (pa3 U X PACXOJI0B; YpaBHEHUS pabOUuX JTUHUI.

[IpenenbHble KOHLUEHTPALUMU paclpeAeasieMoro KOMIIOHEHTa B OTAAIOIIEed M W3BJIEKAIOIIen
¢dazax a8 NOPOTUBOTOYHBIX IMPOLECCOB. MakCUMallbHO BO3MOXKHAsi CTENEHb W3BJICUEHUS,
MHUHHUMAJIbHBIA U ONITUMATBHBIA PACXO0IbI H3BIICKAIOIICH (ha3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacyer mnomepeuHoro cedeHus (auameTpa) KOJOHHBI, MPEIENbHO JOMycTUMas H
SKOHOMMYECKU ONTUMAaJIbHAsI CKOPOCTH CILJIOUIHOM (ha3bl.

PannonanbHbIi BEIOOp B3aMMHOTO HampaBieHUs ABMKEHHs (a3 U OpraHu3alud MOTOKOB B
MaccooOMeHHBIX amnmaparax. Pacuer mMaccoOOMEHHBIX MPOIIECCOB M aIllapaTroB Ji CUCTEM C
OJIHUM pacmpeiensieMbiM KOMIIOHEHTOM. OCHOBBI pacdyeTa BhICOThl MAaCCOOOMEHHBIX aIllapaToB C
HENpPEepBhIBHBIM U CTYINEHYaThIM KOHTAKTOM (a3. /I[Ba OCHOBHBIX MeETOJa pacyera: Ha OCHOBE
K03 (UILIMEHTOB Maccolepesayd U Ha OCHOBE IOHSATHUSI TEOPETHUUECKON CTYNEHU pa3/eeHHUs.
[lonsiTe 4yMcna eauHUI] MEepeHoca U BBICOTHI €IUHUIBI mHepeHoca. dakTop Maccomepenayu.
CpenHss ABMKYILAs cuila Macconepenadr. BirsHue npo10JibHOT0 NEpeMEINBaHUs Ha CPEIHION
NBIDKYIIYIO CcUly Maccomepenadu. Ilpomemypa pacdera, OCHOBaHHas Ha OOBEMHBIX
ko3¢ dunmenTax macconepeaayu. I'papuueckuii 1 aHATUTUYECKUN METObI pacyeTa.

Pacyer BbICOTBI MacCOOOMEHHBIX ammapaToB C€O  CTyNEHYaTbiIM KOHTakToM  (as.
OddextuBHOCTs cTynenn 1o Mbpipdpu. CBsa3p umcia eauHul] nepeHoca W jokanbHoro KITJ]
cryneHd no Mbpapdpu. UucneHHBIH pacdyeT «OT CTYHNEHHM K CTYNEHH» M €ro rpaduueckas
MHTEpIpPETAUs C UCHOJIB30BAHUEM «KMHETUYECKOM JIMHUWY». Y4eT CTpyKTyphl oTokoB u KIIJ]
tapenku. OcoOeHHOCTH pacueTa TapeabyaTblX KOJIOHH Ha OCHOBE IIOHATUS TEOPETUYECKOU
Tapenku. Yucno IeiCTBUTENBHBIX U TEOPETUUECKUX TapesoK. D) PEeKTUBHOCTD TapeKu.

PannonanbHbIi BEIOOp B3aMMHOTO HampaBieHUs ABMKEHMs (a3 U OpraHu3aluu MOTOKOB B
MaccoOOMEHHBIX amnmapaTax.

3.5. AGcopbuus.

OO0mue npUHIMIBI YCTPOWCTBA M KJIACCH(UKAIMSA amnmapaToB Ui MacCOOOMEHHBIX
IIPOLIECCOB B cucTeMax '"ra3(map)-Kkuakocts". OCOOEHHOCTH KOHCTPYKIIHiIT abcopOepoB.

OcHOBHbIE TUIIBI U 00JIaCTH IPUMEHEHUS a0COpOEPOB: HACAIOUHBIE U TapesibyaThle KOJIOHHBI,
anmapatbl CO CIUIOIIHBIM M CEKUMOHUPOBAaHHBIM 0apOOTaKHBIM CJIOEM, ammaparbl C
JMCTIEPIrUPOBAHUEM SKUIKOCTH.

Cxembl  abCOpPOLIMOHHO-AECOPOLIMOHHBIX  YCTAHOBOK C  BBIJIECJICHHEM  HU3BJIEYEHHOI'O
KOMIIOHEHTa U pereHepauued abcopOeHTa (necopOuuel NpH MOBBILIEHHOW TeMIeparype,
MOHM>KEHUEM JaBJICHUS, OTTyBKOM HHEPTHBIM HOCUTEJIEM).

3.6. Juctmnnsanus. Pextudukanus.

Paznenenue nucTwiisinued >KMIKUX TOMOTEHHBIX CMeCed U CHKIDKEHHBIX T'a30B; 00J1acTH
MPUMEHEHUS] U 0COOEHHOCTHU MPOBEACHHUS MTPOLIECCOB MPHU PA3IUYHOM JaBICHUU.

[TapoxuaKOCTHOE paBHOBECHE [UIsi CUCTEM C TMIOJHOW MW OrPAaHUYEHHOW B3aUMHOU
pacTBOPUMOCTBIO M €r0  BJIMSHME Ha  BO3MOXKHOCTb  pas3fiejieHuss  KOMIIOHEHTOB
JUCTUJUISIIMOHHBIMU MeTo1aMU. Pacuer paBHOBecus Ui UealIbHbIX OMHAPHBIX CMECEH.

[Ipocras u ppakunoHHAs NEpEeroHKa; neperonka c aeduaermanuei. MarepuanpHblii OanaHc,
pacueT BbIXOJA MPOJYKTa U €ro CPEeIHEro CocraBa IpH MEeperoHke OMHApHBIX cMmeceid. Cxembl
ycTaHOBOK. TeruioBble OaiaHChl U pacueT pacXo0B TEIJIOHOCUTENEH AJIsl ATUX IPOLECCOB.

Pextuduxanus. @OU3MKO-XUMUYECKHE OCHOBbI W OCOOEHHOCTH YCJIOBHI IpOBEAEHUS
npoueccoB. Cxembl yCTaHOBOK JUIsl HEMPEPHIBHONW M MEPUOAUYECKON peKTU(dUKALMK OMHAPHBIX
cmeceil. OcoOeHHOCTH yCTpoicTBa anmapaToB (HAcaJOYHBIX M TapelbyuaThiX KOJOHH) U BbIOOpa
pexXUMOB HX paboThl Tpu pekTudukanuu (1Mo cpaBHEHHIO ¢ abcopOuwmeir). OcobeHHOCTH
yCTpOICTBa M BapuaHThl pabOThI UCHIapUTEIeH U JedaerMaTopos.

MopnenupoBanue U pacueT HPOLECCOB M ammapaToB MpPU HENPEpPhIBHONW peKTU(UKALNUU
OuHapHBIX cucteM. OCHOBBI YHUCICHHOTO M TpadoaHATUTUUYECKOIO METOAO0B. MarepuaibHblil
Oamanc. PabGoume nuuaum. OrnpeneneHne MHUHUMAJIBHOTO H padodero (uerMoBoro dYucia.
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TemnnoBoi#t OanaHC W pacyeT pacxoJOB TEIUIOHOCUTENeH. [IpUHIMITBI TEXHUKO-IKOHOMUYECKON
ONTUMM3ALIMM TpU pacyere pabodero (¢ErMOBOro 4Mciaa, pPAa3MEPOB ammapaTypbl H
sHepreTrdeckux 3arpaT. OCHOBBI pacyera TapeibyaThblX M HAcaJOYHBIX PEKTU(UKAIIMOHHBIX
KOJIOHH.

Paznen 4. Ilpomecchl um anmapatbl pa3jiesieHHs] TeTePOreHHbIX CHCTeM (OCHOBHbBIE
rUJpoMexaHnyecKue Nnpouecch).

4.1. Paznienienue rereporeHHbIx cucreM. OCHOBHBIE MOHATUS U METObI.

Knaccudukanus *uIKuX U ra3oBbIX I'€T€POTr€HHBIX CHCTEM: CYCIIEH3HH, dMYJbCUU, IEHBI,
IbUIN, TyMaHbl. MaTepuanbHbIi OajlaHC MPOIIECCOB Pa3AeIeHHUS T€TEPOreHHbIX CUCTEM.

Onenka >(pPeKTUBHOCTH U BHIOOP ONTUMAIbHBIX IPOLECCOB U amnmapaToB Ui Pa3AeieHUS
TE€TEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenue )xUIKUX U ra30BbIX CHUCTEM B I0JIe CUJI TsKecTH. PacueT ckopocreit cBOOOTHOTO
U CTECHEHHOI'0 OCaXJIEHUsS TBEPJbIX YACTHUIl MIapOOOPa3HOW M OTIIMYHBIX OT Hee (OpM B IOJIe
CHJIBI TSDKECTH.

[Iponieccel OTCTaMBaHMsSI M YCTPOMCTBO amlmaparoB pa3leleHus CYCIEH3UH, SMYJIbCUH M
npuiei. Pacder MoBEpXHOCTH OCaXACHUS M MPOU3BOJUTEIBHOCTH OTCTOMHUKOB. YCTPOWCTBO U
NeCcTBUE LIMKJIOHOB (IIPOCTHIX U OaTapelHbIX), THAPOLUKIOHOB.

4.3. TeueHue KUIKOCTH Yepe3 HETOABMKHbBIE 3€PHUCTHIE U NICEB00KIKEHHBIE CIIOU.

3HaueHue TUAPOJMHAMUKH 3E€PHHUCTBIX CJIOEB B Ipoleccax (QUIbTPOBAHUS, TEIJIO- U
MaccooOMeHa, TeTEepOreHHOro Kartanumza M JAp. OCHOBHBIE XapaKTEPUCTHUKU OTUX CIIOEB:
JMCIIEPCHOCTD, Y/AEIbHAs MMOBEPXHOCTb, IOPO3HOCTh, IKBUBAJIEHTHBIH JUaMeTp KaHaloB. Pacuer
TUIPABIMYECKOrO CONPOTHUBICHUS cJOs. [MIpaBiuyeckoe CONPOTUBIEHUE CIIOEB HacalloK
IIPOMBIIIIJIEHHBIX Macco- U TEIIO0OOMEHHBIX anmnapaTosB.

Pexxumbl TedyeHHs NOTOKOB B HAcCaJOYHBIX KOJIOHHaX. [ HMapaBinueckoe COINpPOTUBIICHHE,
SIBJICHUS TIOJIBUCAHU, 3aXJICOBIBAHMSI 1 HHBEPCHH (a3 U pacdyeT COOTBETCTBYIOIIUX CKOPOCTEH.

l'unponuHaMuka  MICEBIOOKMKEHHbIX  (KUMSIIUX)  cioeB.  OOmacTh  NPUMEHEHUS
NCEBI00KIKEHNUs. OCHOBHbBIE XapaKTEPUCTUKU IICEBIO0KMKEHHOTO COCTOSIHUS. [ uapaBanueckoe
compoTuBiieHHEe. Pacuer CKOpOCTEl TCEBJOOKMKEHUSI M CBOOOJHOTO BHUTAHMS, BBICOTHI
MICEBJO0KIKEHHOT0 ciiosl. OIHOpOAHOE M HEOAHOPOJTHOE IceBloOXIkeHue. OcoOeHHocTH
MICEBJIO0KIKEHUS MOJUAMCIIEPCHBIX coeB. [IHEBMO- M TUAPOTPAHCHOPT 3EPHUCTBIX TBEPIBIX
MaTepHuaoB.

4.4. OunpTpoBaHUE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.

Creuu¢urka THOBEAECHUS OCAIKOB KaK 3EPHUCTBIX CIIOEB: C)KMMaeMble U HEC)KHMMaeMble
ocanku. Buael QunpTpoBanbHBIX neperopofok. @DakTophl, BIUSIOUIME HAa CKOPOCTh
¢unbTpoBaHus. OUIBTPOBAHUE NP MOCTOSHHON CKOPOCTU (HIBTPOBAHUS. DKCIEPUMEHTAIBHOE
onpejiesieHne KOHCTAHT ypaBHeHMs! (QuiibTpoBaHus. Kiaccudukanms v ycTpoHCTBO OCHOBHBIX
TUIIOB HEMPEPHIBHO U MEPUOINYECKH paboTaromuX GUiIbTPOB U GUIBTPYIOIIUX LIEHTPUPYT.

4. O0béM yueOHOM THCUMITHHBI

Beero CemecTtp
. 5 6
Bun yae6noit paboThl A A A
3E Kajl. 3E Kan | ap Kajl.
9. 9. 9.

OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 10 360 5 180 5 180
Konrakthas patora (KP) 3,6 128 1,8 64 1,8 64
Jlexuu 1,8 64 0,9 32 0,9 32
[TpaxTuueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTe/ibHAs padoTa 4,4 160 2,2 80 2,2 80
CaMOCTOSATEIBbHOE U3YUCHHUE Pa3/IeioB 44 160 22 20 22 20
JUCIUTLINHBI

Buabl KoHTpOJIA:
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OK3aMeH 2,0 72 1,0 36 1,0 36

KonTtakTHas paboTta - mpoMexyToyHasi aTTeCTaIus 0.8 0,01 04 |0,01 0.4

[ToaroToBKa K 9K3aMeHY 2,0 71,2 0,99 | 35,6 | 0,99 | 35,6
Bu uTOroBOro KOHTpOJIs: JK3aMeH
Cemectp
5 6
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO61ast TpyA0€MKOCTh TUCITUTUTHHBI 10 270 5 135 5 135
KonrakTHasi padoTa — ayauTopHble 3aHATHA: | 3,6 96 1,8 48 1,8 48
Jlexinm 1,8 48 0,9 24 0,9 24
[TpakTnueckue 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

JIACLIMILTHHBI

Buabl KoHTpOJIA:

JK3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHast pa6oTa - mpoMeKyTOYHAast 0.6 0.01 0.3 0.01 0.3

aTTecTanus 2,0

IMoaroroBka Kk 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTaNus padoyeil NPOrpaMMbl JUCHUILIMHBI
«DU3UKO-XUMHSI HAHOCTPYKTYPHPOBAHHBIX MATEPUAJIOB)

1. Heap AuCHUIUIMHBI: 00y4YEHHE CTYIEHTOB (PU3UKO-XUMUYECKUM 3aKOHOMEPHOCTSIM
(dbopMHUpOBaHMSI HAHOCTPYKTYPUPOBAHHBIX MaTEPHUAJIOB, O3HAKOMJIEHUE CTYIEHTOB C OCHOBHBIMH
KJlJacCaMH HAaHOYAaCTULl U HAaHOMATEepHaJIOB, UX (PU3UKO-XUMUUYECKMMHU CBOMCTBAMH, a TaKXke CO
CJIOKHMBIIMMHUCS U EPCIIEKTUBHBIMU 00IACTAMU IPUMEHEHHSI HAHOMATEPUAJIOB.

2. B pe3yabrare wu3yyeHusi AMCHMIUIMHBI O0y4yaluuiicsi 10O Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENYIONUMA KOMIIETECHIIUSIMA U WHIUKATOPaAMU X TOCTHXKCHUS:

[1K-4.1; [1K-4.2; T1K-4.3; T1K-5.1; T1K-5.2; TIK-5.3; [1K-6.1; [1K-6.2; I1K-6.3

3Hamo:

- OCHOBHbI€ THIIBI HAaHOMATEPUAIOB U HAHOCTPYKTYP, UX OCHOBHBbIE (U3NYECKUE U
XMUMHUYECKHE CBOMCTBA M OCHOBHbBIE CIIOCOOBI X MOJyYEHHUS;

- OCHOBHBI€ IIEPCIIEKTUBHbBIE 00JIACTU IPUMEHEHHUS PA3IMYHBIX BUAOB HAHOMATEPUAIIOB;

yMmemy:

- BBIOMpATh HEOOXOUMBbIE BUJIbI HAHOMATEPUAJIOB U HAHOCTPYKTYP;

- BUJIECTh NIEPCIIEKTUBBI BO3MOKHOT'O IPUMEHEHUS HOBBIX HAHOMATEPHUAaJIOB U HAHOCUCTEM;

— OpHUEHTHPOBAThCS B JIMUTEpAType, MOCBAIICHHOM pa3IM4YHbIM HaHOMaTepuaiaMm u
HAaHOCTPYKTYpaM;

gnadems.:

- MeToJaMHU NpPEICTaBJICHUS JINTEPATYpHBIX U OSKCIEPUMEHTAIBbHBIX CBEIECHUH O
CBOMCTBaX, METOJaxX MOJIyde€HUS U OO0JaCTAX NMPUMEHEHUS HAaHOMAaTepHaJloB U HAHOCTPYKTYD B
BUJIE pehepaToB, OTUETOB, JOKIAIOB U MPE3EHTALUI.

3. Kpartkoe cogep:xaHue TUCHHMILTHHBI

BBenenne. OCHOBHbBIE MOHATHS 0 HAHOMATEPHAJAX M HaHOTexHoJorum. Yto takoe
«Hano». Omnpenenenue HaHooObekTa. OmnpenencHue HaHOTEXHOJOTUU. (OCHOBHBIE TPUYHHBI
0COOBIX CBOMCTB HaHOOOBEKTOB. Pasmepnbiii 3¢¢exr. Hanomarepuansl. Pa3Butne Hayku o
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HAaHOCTPYKTypaxX M HaHoMarepuanax. OcoOble cBoiicTBa HaHoMarepuanoB. HaHoTexHosorus.
3aza4 1 BO3MOXKHOCTH HAHOTEXHOJIOTUH Ha COBPEMEHHOM JTalle.

O0mme cBoiicTBa M TUNbl HaHOoOOBbekTOB. Kiaccudukanus HaHOOOBEKTOB.
HaHO0OBEKTHI B TBEPAOM BEIIECTBE, B KHAKOCTIX U razax. OcoOble GU3MYECKUE U XUMUYECKHE
CBOMCTBA HAHOOOBEKTOB M HAHOCTPYKTYpPUPOBAHHBIX CcHUCTEM. OCHOBHbIE 3aKOHOMEPHOCTH
M3MEHEHMsI CBOICTB HaHOMaTepuanoB. ['panunbl paszznena ¢as3. Ponp MexdasHbIXx rpaHul B
(hOopMUPOBAaHMHU CBOMCTB HAHOMATEPUAJIOB. 3aBUCHMOCTh CBOWMCTB OT pa3Mepa YacTHII.
OnexTpoHHble  cBoiicTBa HaHoyacTHl. (OCOOEHHOCTH  TEPMOJMHAMUKA  HAHOOOBEKTOB.
KBa3upaBHOBecre B HaHOCHCTEMax. YCTOWYMBOCTh HaHOOOBEKTOB. KuHeTumka mpolieccoB B
HaHocHucTeMax. dusnueckue, XMUMHUYECKUE CBOMCTBA HAHOOOBEKTOB: HAHOYACTHI, HAHOTPYOOK U
HAHOIIPOBOJIOK, aMOpP(QHBIX HEOPraHMYECKUX HAHOCTPYKTYyp. dpakransl B ONHUCAHUU CBOMCTB
HaHOMAaTEpHUaJoB.

OcHOBHBIE  THIBI  HAHOCTPYKTYP B  JJjeKTpoHuke. [loyynmpoBoJHUKOBbIE
HAHOCTPYKTYpPbI: KBAaHTOBbIE SIMbl, HUTH M TOYKH. VckyccTBeHHBIM artom, KBaHTOBBIE TOYKH.
[Tonyuenue kBaHTOBbIX ToueK. JIutorpadus. KsaHtoBslii nazep.

Ilopomikn u o0ObeMHBIe HAHOCTPYKTYPHbIe MaTepHajibl. YIbTPaJAUCIEPCHBIE
MaTepHabl. Knaccudukanus HOPOLIKOB. MeTo1b1 MOJTyYSHUS HAHOIIOPOUIKOB.
KonconuaupoBannele HaHoMarepuaibl. lloBeneHuMe HaHOUYAaCTHI] MPH CIEKAHUU. MeTobl
MOJIyueHUsI OOBEMHBIX  HAHOCTPYKTYpPHBIX  MarepuanoB. HTeHcuBHas  1uiacTudeckas
negopmanus. CBONCTBAa HAHOCTPYKTYP, HOJYYEHHBIX Pa3InYHBIMU METOIaMU.

Yraepoanblie HaHOMaTepuasbl. DyiepeHsbl, YriaepoaHble HAHOTPYOKH U HAHOBOJIOKHA.
Oymnepensl U ux cBoicTBa. OTKpbITHE HaHOTPYOOK. HanoTpyOku n HaHOBOJIOKHA. OCHOBHBIE
NyTH TMOJy4YeHHUs] HAHOTPYOOK U HaHOBOJIOKOH. dusmueckue H XUMHUYECKHE CBOMCTBA
HaHOOOBEKTOB: HAHOYACTHII, PyIIIEPEHOB, HAHOTPYOOK, HAHOBOJIOKOH. O0JIACTH UX TPUMEHEHUSI.

Kaacrepsl. Onpenenenue. Buasr kiacrepoB. MHOTOsIEpHBIE KOMIUIEKCHBIE COCTMHEHUSI.
Mounekynspueie  kiactepbl. Knactepueie Matepuanbl. OcoOble  CBOWHCTBAa  KJIACTEPOB.
Heyrneponnbsie TyOynsipHble HaHOCTPYKTYphl. Kiacteppl — Kak 53J€MEHThl HaHOpPa3MEpPHBIX
00BEKTOB.

HaHocTpykTypbl B KHAKOCTSIX. MHUIIEUIBI, MHKPOIMYJIBCUH, HAHOJIUCIEPCUU.
HanoctpykrypupoBannbeie renmu. Kitactepel B pactBopax. KosutomaHele 4acTHIBI METaJLIOB.
MarnutHsble xuakoctu. HanoctpykTypupoBaHHble cTekna. OU3M4ecKue 1 XUMUYECKHE CBONCTBA
TOHKUX IJICHOK U IMOBEPXHOCTHBIX CJIOEB, MULEIJIIPHBIX CUCTEM M MHUKPOAMYIbCUM, KUIKHX
KPHCTAJJIOB, a3pO30JI€H, 30J1€H, TeIIei.

HanocTpykTypHBIE IJICHKH, NOKPBITHA u NOBEPXHOCTHbIE cJI0M.
HanoctpykrypupoBanHbie nokpbiTusa. KommnosutHelie nokpeitus. 1lnenkn Jlenrmropa-biomxkerr.
MeToa MOJIEKYIISIPHOTO HAaCJIauBaHUS.

Ilopucrbie Tena Ouznyeckue U XMMHUYECKHUE CBOMCTBA HAHOOOBEKTOB - HAHOMOPUCTHIX
TeJ, MOJIEKYJISIpHBIX CUT. HOMeHKIaTypa pazMepos 1op.

Memopanbl. MemOpannbsie nporieccel. Knaccuduxarus memOpan. MoJieKysipHbIe CUTa.
TpexoBble MeMOpanbl. lcnonb3oBaHHe TpPEeKOBbIX MeMOpaH, Kak MaTpHLbl Uil CHHTE3a
HaHOCTPYKTYP.

Cynpamonekyasipable aHcamMOau. MouekynsipHoe pacrno3HaBaHue, HHpopMalus,
KOMIUIEMEHTapHOCTb.  IIpomeccsl  mepeHoca ¢ HOCUTEIAMU.  MOJIEKYISIpHBIE U
cylpamoJieKyssipHble ycTpoiictBa. CamocOopka U caMOOpraHu3alys 3arnporpaMMHpPOBAHHBIX
CYNPaMOJIEKYISIPHBIX CUCTEM.

AccemMOjiepbl M MOJIEKYJIsIpHble MamMHbI. HaHomexaHunueckue M HaHOZJIEKTPOHHbBIE
ycTpoiicTBa. AccemMOIephl U MOJICKYJISIPHBIE MAITUHBI.

Hanoo0bexkThl B oOKpyxkawmeil cpeae. Ilpupoanbie HaHOOOBEKTHL. «YepHble
Kypuibiukuy. lllynrur. Pons HaHOYacTHIl B TPAaHCTPAaHUYHOM MEPEHOCE XUMUYECKHX HIEMEHTOB
B OKPYXaloIlIeH cpeae.
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3akiouenue. CIoXKHUBIIMECS U NTEPCIEKTUBHBIC 00JIACTH MPUMEHEHHUSI HAHOMATEPHUAJIOB B
pa3IMYHBIX  OTPACISAX MPOMBINIUICHHOCTH. llepcrekTuBbl W MPOOJIEMBI  HCIIOIB30BAHUS
HaHOMAaTEPHUAJIOB M HAHOTEXHOJIOTHH B PA3JIMYHBIX 00IACTSIX.

4. O0beM yueOHOMH THCHMILIHHBI

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

O01mas TpyA0eMKOCTh JUCUMIIJIMHbI 8,0 288 216
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 3,11 112 84
B TOM 4HcJjie B (popMe NPAKTHYECKOU OATOTOBKHU 1,78 64 48
Jlexuun 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH - - -
[Tpaxtnueckue 3ansatus (113) 0,44 16 12
B TOM 4ucJe B (popme NpaKTUYECKON MOATOTOBKH - - -
Jlaboparopusie pabots! (JIP) 1,78 64 48
B TOM 4ucJie B (popMe NpaKTUYECKOM MOATOTOBKH 1,78 64 48
CamocrosiTeJibHAs padoTa 3,89 140 105
KonTakTHas camocrositenbHas pabota - -

3,89
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 140 105
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoOMEKyTOYHAsI ATTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«I"'a3o0(a3Hble mpouecchl MOJYy4eHU HAHOMATEPHAJIOB)

1. Heap QMCHUMIUIMHBI: TpUOOpETEeHUE 3HAHUM O (PU3NYECKUX U XMMHUYECKHUX METOJax
MOJIyYeHUsI HAHOMaTepHalloB B Ta30BOM (a3e, B TOM 4YHCIE€ HAHOYACTHI, HAHOHUTEH u
HaHOTPYOOK, IUIEHOK M TOKPBITHH, MAaCCHUBHBIX HAHOCTPYKTYPHUPOBAHHBIX U MHUKPOTIOPUCTHIX
MaTepHuasos.

2. B pesyabraTre u3y4YeHHMs] JMCUMILVIMHBI O0y4Yamoluiics 10 mporpamMmme
0akaJlaBpHAaTAa J0JIKEH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[1K-4.1; T1K-4.2; TIK-4.3; I1K-5.1; T1K-5.2; T1K-5.3; T1IK-6.1; T1K-6.2; [1K-6.3

3HaAMb.

- (pU3UKO-XMMUYECKHE OCHOBBI METOJIOB TMOJYYEHUS HAHOYACTHUII U HAHOMATEPHAJIOB B
razoBou (ase;

- OCHOBHbIC (HU3MYECKME ¢ XUMHUYECKHE METOJbl TOJYYCHHS HAHOYACTHI[ |
HaHOMaTEpPHUaJIOB B Ta30BOM (a3e U MEePCIEKTUBHI X MPUMECHEHUS;

- OCHOBHBIE TEXHOJIOTUYECKUE OIEepali U 000pyA0BaHUE I MOJyYEeHUS] HAHOYACTHIl U
HaHOMAaTepHUaJoB B ra3oBoi (ase;

- TpeOoBaHUsI K KAaueCTBY CHIPhSl M TOJy4a€MbIX MPOJYKTOB ISl PA3IMYHBIX METOOB
[IOJIy4Y€HHUsI HAHOYACTHUI] U1 HAHOMATepUasoB B Ia30Boi (hase;

ymemn:

- BBIOMpPATh HEOOXOIMMBIA METOJ] CHHTE3a HAHOYACTHUIl M TIOJy4YeHUS HAHOMATEPHAJIOB B
ra3oBoil (paze ¢ yuetom TpeOOBaHUI K KaYECTBY MPOJIYyKTa U SKOHOMHUYECKUX IMOKa3aTelel;

- ONTUMU3UPOBATH MapameTpbl BHIOPAHHOTO METOJAa CHHTE3a MOJ KOHKPETHBIE e
3a/1a4y;
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61a0emb.

- HaBBIKAMU WCIIOJIB30BaHMS TEXHUUECKUX CPEJICTB IS U3MEPEHUSI U KOHTPOJISI OCHOBHBIX
MapaMeTpOB TEXHOJIOTHYECKHUX MPOIIECCOB TOJYUYCHHSI HAHOYACTHUI] 1 HAHOMATEPHAJIOB B Ta30BOM
dbaze;

- HaBBIKAMHU aHAJIM3a HAyYHO-TEXHUYECKOW JUTEpPAaTypbl B O0OJACTH METOJIOB MOJyYEHUS
HaHOYACTHIl U HAHOMATEPHAJIOB B Ta30BOH (ase.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Pazgen 1. @Pu3nyeckue MeTOAbI MOJYYEHUS HAHOMATEPHUAIOB

Beenenue. Krnaccuduxamus MeETONOB TMOJMYYCHUS HAHOYACTHUII U HAHOMATEPUAJIOB.
dusnyeckue, XHMHUUYECKHE, OHOJIOTHYECKHE UM KOMOMHUpOBaHHBbIE MeToAbl. OcoOeHHOCTH
MOJTy4eHUS HYJIb- OJTHO-, ABY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

du3uveckne MeToAbl MOJy4YeHUsi HaHo4yacTul. Bosronka-mecyonmumanms. Jlazepnas
abmsanms. [lucrieprupoBaHre B 3IIEKTPOIAYroBOM paspsne. MexaHWyeckoe, yIbTpa3ByKOBOE W
JNETOHAITMOHHOE HW3MeJIbueHHe. MeTo B3PBIBAIOIIUXCS IMPOBOJIOK. DJIEKTPOUCKPOBAsT 3PO3HSL.
[Tnasmennas chepouauzanus yactuil. KpruoreHHpie METOIbI.

du3uyeckne  MeTOAbl  MOJYYeHHS]  MACCHBHBIX  HAHOCTPYKTYPUPOBAHHBIX
MatepuasioB. lHTeHcuBHas 1utactuueckas pgedopmarusa. HampaBrneHHas KpucTaudzarus
amop(dHbIX cru1aBoB U cTekoil. [IpeccoBanue u criekanue (pa3sHOBUIHOCTU CIIEKAHUSA).

du3nyecKkre MeTOAbl MOJYYeHHMs] NJIEHOK M MOKPbITHM. KarnenbHblii METOd, METOxd
CIMHUHTOBaHUA. MeTton morpyxenus. Hambuienne (TepMUYECKOE, 3JICKTPOHHO-IYYEBOE,
MarHetpoHHoe). [lonstue 00 snurakcuu. MonekynsapHo-iydeBas snuTakcus. Jlutorpadus u
HaHOJUTOTpaduUs.

Pazgea 2. Xumunuyeckne MeTOAbI MOJIy4YeHHSI HAHOMATEePHUAJIOB B ra3oBoi (pase

Tunsl npekypcopoB, TpeGOBaHNsI K MPEKypcopaM, CHHTE3 NMPEeKYPCOPOB.

[Tonatue mpekypcopa, BO3MOXKHBIE MPEUMYIIECTBA, TPEeOOBAaHUA K MPEKypcopam.
OcHOBHBIC TIPUHIIMIIBI — CTaIuU MOJX0Ja K BBIOOpY M 1u3aitHy mpekypcopoB — MOC c
MOJIEKYJIIPHBIM CTpO€HUEM. THUIBI MPEKypCOPOB, MPUMEPHI peakiuii chHTe3a. MeToabl OIICHKU
CTEPUYECKUX 3aTPyIHCHHHM W MEKMOJCKYIAPHBIX KOHTAakTOB. (CpaBHUTENbHAs OIICHKA
SKpPAHUPYIOMIEH CIOCOOHOCTH OCHOBHBIX THIOB JMTaH0B. [lapooOpa3oBanue OeTa-TUKETOHATOB
MetaioB. Jlantanounel. OcoOeHHOCTH  mapooOpa3oBaHUsl  AIKOKCHUAOB. (OcoOeHHOCTH
mapooOpa30BaHMs IUKIONEHTAANCHIIHPHBIX KOOPJIWHAIIMOHHBIX COCIWHEHHH — TMPEKypCOpOB.
lanorenuapt, ruapuasl. [IpuMepsr HCTIOTB30BAHMS 1711 CHHTE3a HAHOMATEPUAJIOB.

XuMHYeCKHE TPAHCIIOPTHbIE peaKIUuMm.

OKCHepUMEHTAIBHBIE W TEOPETHUYECKHE OCHOBBHI MeTojna. llpomecchl, ompenemnsonme
CKOpOCTh TpaHcmoprta. [Ipumepsl TpacmopTupyeMbIX BemiecTB. PasneneHue M O4MCTKa BEIIECTB
MMOCPEACTBOM TPAHCIIOPTHBIX PEAKITUH.

MeTon XHMHYECKOT0 OCaXJAEHHS HAHOMATEPHAJIOB U3 Tra3oBoil ¢a3bl uX
Pa3HOBU/IHOCTH

Cramuu CVD mponecca. Ompenenenue, cxema Ipoiecca, OCHOBHBIE MapaMeTphl. BiusiHue
ra3oBoi ¢a3pl Ha IpoTeKkaHue mnpoiecca. [Ipeumymectsa n HepoctaTku Metoaa. Knaccuduxarus
MetoqoB CVD. ®yaknuonansueie 3neMeHTel CVD yctanoBok. O6i1acTe MpUMEHEHUS METOJa
CVD. Ilonyuenne HaHOMATEPUAJIOB TPH JIA3€PHOM HCIapeHuu atomMoB (abmsuuwm). [losrydenue
HaHOYACTHI[ ITyTeM TEPMUUYECKOTO Pa3JIOKEHHS TBEPIOTO BEIIECTBA

Metoabl moJsiyyeHusi (HaHeCeHUs ) IVICHOK U MOKPBITHIA.

Knaccugukanus  METOJOB  HAHECEHHUsS  HEOPraHWYeCKUX  MOKpbITHH.  XOJoJHOE
ra3oJMHAMUYECKOE HaIbUICHHE. JJIEKTPOIyroBas MeTaJTu3amus. [ 'a3oriaMeHHOe HalbUICHHUE.
[ImasmMenHoe HambuieHue. JleTOHAIMOHHOE HambUIeHHe. BakyyMHO — KOHIEHCAllMOHHOE
HanbuieHHe. DYHKIIMOHAIBHBIE CXEMBI IPOIECCOB, OCHOBHBIC MapameTphl, JOCTOMHCTBA U
HEJIOCTATKHU.

Ionyyenune yrijepoanbix HAHOCTPYKTYp mnocpeactBoM CVD wmeroaa. CeHcopHble

MaTepHuaJIbl.
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Cunre3 ¢ymiepeHoB Ha ycraHoBkax CMoJutM (cXxeMa W TMPUHIMI JIEHCTBHS). Y CTAHOBKHU
Kpeumepa u Bymma mis cunteza dymnepenoB. Ob6nactu mpumeHeHHs: ¢ysuiepeHoB. CuHTes
YIJIEPOJHBIX HAHOTPYOOK (CXeMa YCTaHOBKM M MPUHIMN AeWcTBUs). OONacT NpUMEHEHHS
YTIEPOIHBIX HAHOCTPYKTYP. MOp(OJIOTHS U CBOMCTBA CEHCOPHBIX MaTCPHATIOB.

4. O0beM yueOHOMH THCUMTIIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHHUIIJIMHbI 4,0 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPAKTHYECKON MOATOTOBKHU 0,89 32 24
Jlexinu 0,45 16 12
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,45 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOU MOATOTOBKH - - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
B TOM 4ucIie B popMe NPaKTUYECKO NOATOTOBKH 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
2,22
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 79,6 59,7
Bua konTpoas: 3ader c onleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«CHHTe3 HAHOYACTHIl U HAHOMATEPHAJIOB B KUJAKHX Cpeax»

1. Heab AUCHUNIMHBI - MPUOOpETEHHE OOYJArONIUMHUCA 3HAHUW W KOMIIETEHIIUH B
00JacTy MOJy4YeHHUs HAHOYACTHUI] 1 HAHOMATEPUAJIOB B XKHUIKHX Cpeaax.

2. B pe3yabrare wu3y4eHusi AMCHMIUIMHBI O0y4yaluuiicsi 10O Mporpamme
MATHCTPATYPHI J0JI/KEH:

Obnadams CIeNyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

[1K-4.1; [1K-4.2; T1K-4.3; TIK-5.1; T1K-5.2; TIK-5.3; [1K-6.1; [1K-6.2; I1K-6.3

3HAMb:

TEOPETUYECKUE OCHOBBI IPOLIECCOB KPUCTALIM3ALUU B JKMJIKHUX CpelaX, OCHOBHBIE
(bakTopbl, BIUSIOUIME HA pa3Mep U CKOPOCTb 0Opa30BaHMs LIEHTPOB KPUCTAIIIM3ALUU, CKOPOCTh
pOCTa HAHOYACTHII;

3aKOHOMEPHOCTH NMPOTEKAIOIIUX MPOIIECCOB IIPU CUHTE3€ HAHOYACTULl 1 HAHOMATEpUAJIOB
B JKUJKHX (azax;

OCOOCHHOCTH XUMUYECKUX, (U3NYECKUX U OHMOJOrMYEeCKHX MPOIECCOB CHHTE3a
HAHOYACTHUI 1 HAHOMATEPUaJIOB B KUAKUX Cpelax;

3aKOHOMEPHOCTH, IO3BOJISIIOIIME IPOrHO3MPOBATh pa3Mep U MOpP(OIOrvi0 HaHOYACTHUIL
IIPHU UCTIOJIb30BAHUM KUAKOPA3HBIX METOJIOB CUHTE3a;

ymemy:

BBIOMpATH CIIOCO0 CHHTE3a AJIs MOJIy4eHHUs] HaHOYacTUIl TpedyemMoro pazMepa v Gopmbl;

HaXOJUTh W MCIIOJIb30BaTh JIMTEPATYPHbIE WCTOYHUKHU, HEOOXOAUMBIE JUISI HOJYyYCHUS
HAaHOYACTHUI 1 HAHOMATEepUasIoB Pa3IMYHON MPUPO/IbI, IUCIIEPCHOCTH U COCTaBa;

MIPUMEHTh TEOPETUUYECKHE U NMPAKTUYECKHE 3HaHUS O CIoco0ax CHHTE3a HAHOYACTHI] U
HAaHOMATEPHUAJIOB I PELIEHUSI HEKOTOPBIX UCCIIEI0BATENbCKUX U MIPUKIIAHBIX 33/1a4;

gnadems.:

METO/JlaMU paboThl C HAyYHO-TEXHUYECKOH, CIPaBOYHOM JIUTEPAaTypoll U 3JIEKTPOHHO-
OMOIMOTEYHBIMU pecypcaMH II0 TEOPETHMYECKUM M TEXHOJIOTMYECKUM acleKTaM CHHTEe3a
HAaHOYACTHUI 1 HAHOMATEepUaJoOB B )KHUJIKHX Cpelax;

107



OCHOBHBIMM METOJIaMU CHHTE3a B JKUAKHX CpeJaX HAHOYaCTUI[ MU HAHOMaTEpHUaJoOB
Pa3IMYHOMN AUCIIEPCHOCTH U IPUPOIBI.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Pa3nes 1. BBeieHue B CHHTE3 HAHOYACTHI M HAHOMATEPUAJIOB B KUKHX cpeaax

Konpencauust B xuakux cpemax. Craauu mpouecca KpUCTaUIM3allUU - 0Opa3oBaHUE
LEHTPOB HYKJI€al[My, pOCT HaHOYacTHll. TepMoaAnHAMUKAa U KUHETHKAa TOMOI€HHOW HyKJIEaI[uH.
Kputnueckuii 3apoaplii; GakTopkl, BIUSIOLIME HA pa3Mep KPUTUYECKOTO 3apo/IblIiia.

OcHoBHbI€ (DaKTOPBI, BIUSIOLINE HAa CKOPOCTh pocTa HaHOYacTUll. CrocoObl 3aMeIeHus
pocCTa ¢ 1eJIbI0 MOIY4YEeHHs HAaHOYACTULl KOHTPOJIUPYEMOTO pa3Mepa.

Kpucrannu3zanus npu nepecslieHuy U nepeoxiaxaeHni. CrnocoObl KpUCTaIU3aIIH.

Pa3nes 2. CuHTE3 HAHOYACTHIL METOJAMH KOHTPOJIHPYEMOI0 OCAKICHHUS

CunTte3 HaHOYACTHI[ OJIaropoJHBIX MeTaioB. Metonel TypkeBuya u bpacra. Cunres
HaHOCTEP)KHEH 3070Ta W cepedpa. CHMHTE3 Ha 3apojbliiax Kpuctauim3anuu, BiusHue [1AB.
MexaHu3M pocTa HAaHOCTEPKHEN METAJUIOB B JKMJIKUX Cpelax.

CuHTe3 MarHUTHBIX HaHo4dacTull. [loydeHre MarHUTHBIX KUAKOCTEH.

CuHTe3 MOJYNPOBOJHUKOBBIX HAHOYACTULl METOJIOM KOHTPOJUPYEMOTO OCaXKJICHUS.
MeTto1 MOJIEKYNIApHBIX IpeKypcopoB. OCHOBHbIE (aKTOPbI, BIUSAIOLIME HA Pa3Mep U CKOPOCTh
CUHTE3a HAaHOYACTHII [TOJIYTIPOBOIHUKOB METOJIOM MOJIEKYJISIPHBIX ITPEKYPCOPOB.

OCHOBBI CHHTE€3a HAaHOYACTHUII, COCTOALIMX W3 CIUIaBa METAJJIOB, CO CTPYKTYpOH sJipo-
000J104Ka, MHOTOCJIOMHBIX CTPYKTYP.

Pa3nen 3. KomiiekcHble MEeTOABI CHHTE32 HAHOYACTHIl U HAHOMATEPUAJIOB B KMIKHUX

cpeaax

OcHOBBI 30J1b-T€JIb MeTOAA. [ MAPOIH3 U TMOJTMKOHACHCANHS B MIEJIOYHON U KHUCIION Cpee.
I'eneoOpa3oBanne W CcUHEpPE3WC. YAaleHWE pacTBOpUTENS - O0Opa3oBaHWE Kceporene u
a’poresieu.

CurHTe3 HaHOYACTHIl B CBEPXKPUTUUYECKUX KUIKOCTIX. CBEPXKPUTHUECKAS )KUJIKOCTh, KaK
pacTBopuTenb.  Pa3HOBUAHOCTHM  COJBBOTEPMAIBHOTO U THIPOTEPMAJIBHOTO  CHUHTE3a
HaHOMAaTEpHAaJIOB.

CuHTe3 HaHOYACTUI[ IPU MHMKPOBOJHOBOM M YJIbTPa3BYKOBOM BO3JEHCTBUH. MexaHH3M
CUHTE3a.

Kpuoxumuueckuii MeToj cuHTE3a HaHouyacTul. XiagoareHtbl. CrnocoObl ynaneHus
pacTBOpPHUTEISL.

DNEeKTpOXUMHYECKHE METOJAbl TMOJYy4YeHUs HaHoMmarepuaioB. Karoguble M aHOJHBIE
IpoLecchl CHHTE3a HaHoMmaTepuaioB. [lodydeHue HAHOCTPYKTYPHUPOBAHHBIX IOKPBITUH.
OO6pa3zoBaHNe HAHOTIOPUCTHIX MaTEPUAJIOB.

Matpuunblii cuHTe3 HaHovacTull. CHMHTE3 HAaHOYACTHI] B MULEIIAX U MUKPOIMYIbCUSIX.
Hcnonb30BaHME T€KCAaroOHANbHBIX W KYOMYECKUX >KUIKOKPUCTAJUIMUECKHUX (a3ax B KauecTBe
MaTpHUILIbI JJIsl CUHTE3a HAHOMAaTEPHUAJIOB.

buonoruueckre MeTOabl CHHTE3a HAHOYACTHI. BHYTPUKIETOYHBIH CHHTE3 HAHOYACTHII.
Marnero6akTepuu, MarHeTOCOMBI.

Camoopranusaiysi HAHOYACTUIl IMOJ JEHCTBHEM KalWUIAPHBIX, IPAaBUTAlMOHHON U
LHEHTPOOSXKHON  cuJl, JEHCTBUM  DJIEKTPUYECKOrO0 W MarHutHoro mnois. Marpuunas
CaMOOPraHu3aLUsL.

4. O0beM yueOHOMH THCHMILIHHBI

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

O01mas Tpya10eMKOCTb JUCHMUIJIMHbI 5,0 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJjie B (popMe NPAKTHYECKOM NOATOTOBKH 0,89 32 24
Jlexinm 0,45 16 12

108



B TOM 4HcJe B (POpMe MPAKTHUECKOM MOITOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,45 16 12
B TOM 4HcJye B (PoOpMe MPAKTHIECKOM MOITOTOBKH - - -
Jlaboparopusie padots! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH 0,89 32 24
CamocrosiTesibHasi paboTa 3,22 116 87
KonrakTHas camocrositenbHas paboTa 322 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHUE Pa3/I€iIOB IUCHUIIIMHbI ’ 115,6 | 86,7
Bua konTpos: 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«MeTtoabl M NPpUOOPHI AJIsl M3YYECHUS] HAHOYACTHI] M HAHOMATEPHUAJIOB)

1. Heap AMCHMIUIMHBI: SBISIETCA NPUOOPETEHHE 3HAHMM O CYLIECTBYIOIIMX METO/ax
UCCIIeI0OBaHUSI HAHOOOBEKTOB M HAHOCHCTEM U NMPHUHIMIAX, HA KOTOPhIX OCHOBAHO COBPEMEHHOE
QUarHOCTHYECKOE U  aHaluTHdeckoe oOopynoBanue. (OCHOBHOE BHUMaHHUE  YAEISAETCS
(GbyHIaMEHTaIbHBIM MPUHIUIAM, (PU3NUYECKUM Ipe/ieiaM Pa3INdHbIX METOJOB U UX TOUYHOCTHBIM
XapaKTEPHUCTHKAM.

2. B pe3yabrare wu3yyeHusi IMCHMIUIMHBI O0y4YalumMiicsi 1O Mporpamme
0akaJlaBpUAaTAa J0JIKEH:

Ob6aadamp creayoUMMHI KOMIIETEHIUSAMY U UHIMKATOPaMU UX JOCTHKEHUS:

[1K-2.1; I1K-2.2; T1K-2.3; TIK-5.3

3HAMb:

- (pU3HKO-XMMHYECKHE OCHOBbI METOJOB HCCIEJOBAaHUS, aHAIM3a W JUArHOCTUKU
HAaHOMAaTepHUaJIOB U HAHOCUCTEM;

- (u3nMYecKrue OCHOBBI CKAHUPYIOLIEH U MPOCBEUMBAIOIIECH AJIEKTPOHHOW MHUKPOCKOIIUH,
TYHHEJIBHON U aTOMHO-CHJIOBOY MUKPOCKOIINH;

- (u3MUecKre OCHOBBI CIIEKTPOCKONMYECKUX U JAU(PPAKUMOHHBIX METOJOB H3Yy4EHUS U
aHaJIM3a HAHOCUCTEM U HAHOMATEPHAJIOB

- BUJbl U YCTPOWCTBO OCHOBHBIX MPUOOPOB AJIsi UCCIENOBAHUS, aHAIM3a U JTUArHOCTHKU
HAaHOMAaTepHUaJIOB U HAHOCUCTEM;

- OCHOBHbIE TpeOOBaHUS K OOBEKTaM aHaiM3a JAJs Pa3IMUHBIX METOJOB MCCIEI0BaHUS,
aHaIM3a U TUarHOCTHUKY HAHOMATEPHAIOB U HAHOCHUCTEM;

ymemy:

- BbIOMpATh HEOOXOAUMBIN METOJ aHAJIM3a U AUArHOCTUKHU HAHOYACTHILl, HAHOMATEpHUaJIOB
Y HAHOCHCTEM B COOTBETCTBUH € IIOCTABIEHHOW MCCIEN0BATENBCKOM LENBIO;

- OLIEHMBAaTh JOCTOBEPHOCTh IIOJYYEHHBIX pPE€3yJbTaTOB aHAJIW3a HAHOYACTHUI[ U
HaHOMAaTepHUaJoB;

- NPOBOJUTH CPABHEHUE PE3YIbTATOB, ITOJYYEHHBIX PA3HBIMU METOIAMM;

gnademsn.:

- HAaBBIKAMH MCIOJIB30BAaHUS PA3JIMYHBIX TEXHUYECKUX CPEACTB I HU3MEPEHHS U
KOHTPOJISI OCHOBHBIX ITAPaMETPOB HAHOYACTUIl 1 HAHOMAaTEPHUaJIOB;

- HaBbIKaMHM aHAJIM3a MOJyYEHHBIX PE3YyIbTaTOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

BBegenne. OcoOeHHOCTH HCCIIEI0BaHNS HAHOOOBEKTOB U HAHOCUCTEM. MeTo/1bl H3yUeHHUS
(U3UKO-XMMHYECKHUX IPOLIECCOB B HAHOCUCTEMAX, (PU3MUYECKUX, XUMHUECKUX U OMOJIOTMYECKUX
CBOMCTB UM OKCIUTyaTallMOHHBIX XapaKTEpPUCTUK HAHOMATEPHAJIOB, YCTPOWCTB, NPUOOPOB U
m3nenuii Ha wuX ocHoBe. Crenuduka IUHEHHBIX HW3MEPEHUM, XUMHUYECKOTO aHaiu3a |
OTNpeJieNieHUs] CTPYKTYPHBIX MapaMeTpoB HaHOOOBEKTOB. TpeOoBaHUS K TOUHOCTH U3MEPEHUH U
METPOJIOTMYECKUM  XAPAaKTEPUCTHKAaM METOJO0B aHajlW3a M JUAarHOCTHMKM HAHOYACTHIl H
HaHOMAaTEpHUaJoB.
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Muxkpockonnuyeckne MeToabl. OCHOBHBIE MOHATHS: YBEIMUEHUE MUKPOCKOIA, [OJIE3HOE
yBeNMYeHUE, JUGPAKIUOHHBIM Tpeaes  IPOCTPAHCTBEHHOTO  pa3pelieHUs  ONTHYECKOIO
MUKpockomna. [IpuHIMIIBI TOCTpOEHUsT yBETMYEHHOT0 n300paxenus. [Ipubopsl ¢ napamienbHbIM U
nocyeoBaTeNbHbIM  (hopMHUpoBaHMEM U300paxkeHus. [IpuHuun noctpoeHuss U300pakeHUs B
pacTpoBOM (CKaHMpYIOLEM) MUKpocKore. [IpocTpaHcTBEHHOE pa3pellieHue U riiyonHa pe3KoCcTH.

®duznyecke OCHOBBI  JJIEKTPOHHOW  MMKPOCKONMH. OMHCCHUS  3JIEKTPOHOB.
TepmonnieKTpoHHAs! M BTOPUYHASI 3JIEKTPOHHAS AMHUCCHs. ABTO3JEKTpOHHAs (TOJeBasi) 3MUCCHUS.
OddexT TemnoBbix ckopocTell. MICTOUHUKH 37IEKTPOHOB (3JIEKTPOHHBIE MYIIKHU) JJIS1 JIEKTPOHHBIX
MHKpPOCKONOB. THIIBI HCHOJB3yeMbIX KaTonoB. IlpemMmymiecTtBa M HEAOCTAaTKM KaTOJOB C
aBTOXJIEKTPOHHOU sMmuccueil. Ilonarue 06 31eKTPOHHON ONTHKE, MarHUTHbIE JUH3bL. BakyyMmHbIe
YCIOBUS Ul Pa3IMYHBIX THUIIOB JJIEKTPOHHBIX MHUKPOCKONOB. (OCHOBBI B3aUMOJIEHCTBUS
AJIEKTPOHHOTO Iy4YKa CPEIHUX SHEPruil ¢ TBepAbIM TesoM. [Ipoler 371eKTpOHOB B TBEPAOM TEIE.
OcHOBHbIE B3aUMOJICHCTBUS — YIPYroe U HEYHpyroe paccesHue. BropuyHas sieKTpoHHas
smuccus. ['eHepanusi TOPMO3HOTO M XapaKTEPUCTUYECKOTO PEHTTEHOBCKOTO u3imyudeHus. Oxe-
3bpdeKT U  0XKe-UEeKTpOHHAs dSMmuccus. PaguanvoHHble HOBPEXIEHHS  HCCIETYEMOTO
o0nekra./leTeKTopbl UHPOPMATUBHBIX CUTHAJIOB B AJIEKTPOHHOM MUKPOCKOIIHH.

[IpenenbHbIE BO3MOKHOCTH MIEKTPOHHON MUKPOCKOIIHH

PacrpoBasi »3jekTpoHHas Muxkpockonusi. OOmas cxemMa € TPUHIUI JIEHCTBHS
pacTpoBOro0  NIEKTPOHHOIO MHUKpPOCKONa. THIIBI KAaToxOB, HCIOJIB3YEMBIE B  PacTpPOBOM
NEKTPOHHOM MHKpOCKomMH. MX CpaBHUTENbHBIE IIPEUMYIIECTBA M HEIOCTaTKH. Pexum
perucTpany  MEJUIEHHBIX BTOPMYHBIX JJIGKTPOHOB. JIE€TEKTOp MEAJEHHBIX BTOPHUYHBIX
2NIeKTpOHOB.  Mexanusm  ¢opMupoBaHus  KOHTpacta  u3zoOpaxeHus. KanteH-apdexT.
[IpocTpancTBeHHOe paspenieHne W MHGOPMATHBHBIE BO3MOKHOCTH. OrpaHuyeHHs Ha
XapaKTepUCTUKU 00paslia — TeIUIo- M AJIEKTPONPOBOJHOCTb. PeXuM perucrpanuu oOpaTHO
paccesiHHbIX 3JeKTpOHOB. MH(popMaTuBHbIE BO3MOXHOCTH, IPOCTPAHCTBEHHOE pa3pelieHue,
IIPUMEHEHHE. PacTpoBBIi 3IEKTPOHHBIA MUKPOCKOII — CPEACTBO M3MEPEHMS JINHEWHBIX Pa3MEpPOB
B HaHojuana3zoHe. KanuOpoBka B HaHOAMAaNa3oOHE. JIMHEMHBbIE MeEphl B HaHOJMAMa30HE.
[IpenenbHBIE BO3MOKHOCTH PACTPOBOM 3JEKTPOHHOM MHMKPOCKOIMM IIPU U3MEPEHUU JIMHEMHBIX
pa3MepoB HaHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3pelIeHHE.

IIpocBeunBaomas 31eKTPOHHA MHKpockonmusi. OOmas cxema M NPUHIUN JIEHCTBUS
[IPOCBEUMBAIOLIEIO  3JEKTPOHHOTO  MHUKpockoma. Peanmuzanus  pexuMoB — HaOIIOJICHUS
n300paxeHus: (TEMHOE U CBETJIOE MoJie), MUKpoauppakuuu. DnaekTpoHorpadpus. MexaHU3MbI
dbopMUpOBaHMSI KOHTpacTa H300paK€HUST B MPOCBEUYMBAIONIEM 3JEKTPOHHOM MHKPOCKOIIE.
[IpocBeunBaOmUi  3NEKTPOHHBIH MUKpPOCKON KakK CpPEACTBO M3Y4YEHHMS] HAHOOOBEKTOB.
[IpenenbHble BO3MOMXHOCTH IPOCBEUMBAIOLIEIO AJIEKTPOHHOIO MHKpockona. TpeGoBaHus K
00BEKTaM UCCIIEOBAHMSL.

Ckanupymomas 30HA0Basi MHKpockonusi. OCHOBHbIC (PU3UYECKHE PUHIUIIBI
CKaHMPYIOILIEH 30HI0BOM MUKPOCKOIIMHU. TyHHENIbHAsI 1 aTOMHO-CUJIOBAs 30HA0Basi MUKPOCKOIIHS.
NudopmaruBHble BO3MOXXHOCTM U IPOCTPAHCTBEHHOE paspenieHHe. OCHOBHBIE 3JIEMEHTHI
CKaHUPYIOLIEro 30HJ0BOrO0 MHUKpockoma. [IpumeHeHHe Npu HUCCIEOBAaHUM HAHOOOBEKTOB U
JIMHEWHBIX U3MEPEHUSAX B HAHOAMAIIA30HE.

PentrenocnekTpajbHblii MUKpPOaHaM3. ['eHepanys pEeHTIeHOBCKOIO M3Iy4YeHHUS IIPU
B3aUMO/JICHCTBUU 3JIEKTPOHOB C TBEPAbIM TeaoM. OCHOBHbBIE MPUHIUIIBI PEHTI€HOCIEKTPATILHOTO
aHaJin3a. XapaKTepUCTUUYECKOE PEHTICHOBCKOE M3JIydeHHe. 3akoH Moznu. 3aKOHOMEpPHOCTH B
PEHTT€HOBCKUX crekTpax. CrnekTpajbHble cepud. TOpMO3HOE PEHTIC€HOBCKOE M3IIyuyEHUE.
[IpuHIMNOBI pa3ioXKeHUs] PEHTIEHOBCKOIO H3IydeHUs B crekTp. CHeKkTpoMeTpbl ¢ BOJHOBOM M
SHEPreTUYECKOW Jaucrnepcue. PEHTreHOBCKMI MHMKPOAHAIN3 C  JJIEKTPOHHBIM  30HIOM.
MeTtponoruueckue  XapakTepUCTUKH  (JIOKalIbHOCTh, Mpefes  OOHapyKeHMs, Juana3oH
ONpeeNsieMbIX  COJAEpP)KAHWW,  JMANa30H  ONPEAENseMbIX  DJIEMEHTOB).  YCTPONCTBO
PEHTI€HOBCKOIO MHUKpoaHanIHu3aTopa. [IpMHIKIBI KOJMYECTBEHHOTO aHAIN3a. PEHTreHOBCKH
MHKPOAHAJIA3 B IPOCBEUNBAIOLIEH MIEKTPOHHOM MUKpOCKOIINH. [IpeaesbHbIe BO3MOKHOCTH.
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DJIEKTPOHHASI cHeKTpockomusi. OXe CHeKTPOCKONHUS U PEHTreHO(OTOIIEKTPOHHAS
CHEKTPOCKOIIHS. NudopmatuBHbie BO3MOYKHOCTH. JloxanpHOCTB OIIpEEICHUN.
DKcrepuMEHTalIbHbIE OCOOCHHOCTH peanu3aluu MeToAoB. Bakyymuble ycnoBus. ITpunHummnbt
ompezeneHuss (GOpMbl HAXOXACHUS JJIEMEHTOB — XuMuueckuil cisur. JlokanpHas oxe-
CHEKTPOCKOIIMA C  OJIEKTPOHHBIM  30HAOM. [IpenenbHble  BO3MOXHOCTH  DJIEKTPOHHOM
CHEKTPOCKOIINH.

Macc-cnnekTpoMeTpusi BTOPMYHBIX HMOHOB. OCHOBHbIE (DU3MUYECKUE SIBICHUS MpU
B3aMMOJICHCTBUM HMOHOB C TBepAbIM TenoMm. Karomnoe pacneuieHue. IIponeccsl noHwmsanuw,
K03 (ULMEHThl OTHOCUTEIbHON 3JIEMEHTHOM UYyBCTBUTENBHOCTH. [IpMHIMNBI JeiicTBUs Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI Macc-CenaparopoB. Macc-CEeKTpOMETp BTOPHUYHBIX HOHOB.
OcHoBHble 371eMeHThl. TpeboBaHMS K BaKyyMHbIM YcioBUsSM. lloHATHE O pacrpeneiauTenbHOM
(mocnoitnom) anaymmze. JlokanbHOCTH ompeaeneHus. [IpUHIMNBI KOJUYECTBEHHOTO aHaJIU3a.
KamubpoBka mpubopa mo riayOmHe. MeTposIOTHUECKHE XapaKTEPUCTUKH MacC-CIIEKTPOMETPUHN
BTOPUYHBIX HOHOB. Bpems nposeTHas Macc-ClIEKTPOMETPHS.

HNuTepdepomerpryueckre MeTOAbI H3MePEeHUs HAHONepeMeweHuid. [[puHnun nercTBus
nazepHoro wuHTepdepomerpa. Ilpenenbapie Bo3MokHOCTH uHTEpepomeTpun. CoBMEIIEHHBIE
YCTaHOBKH — 3JIEKTPOHHBIE M 30HJIOBbIE MUKPOCKOIIBI € JIa3€PHBIMU UHTEPHEPOMETPaMHU.

JAudpakuuoHHbie MeTOAbI UCCAEAOBAHUA HAHO00bEKTOB. /{udpakius peHTT€eHOBCKUX
Jy4eil U aneKTpoHOB. YpaBHeHus Jlays, ypaBHenue Bynbga-bparros. CBs3b yrioBoi MIUPUHBI
IU(PPaKIMOHHOTO MakCMMyMa M pa3Mepa oOmactu paccesHus. ManoyrioBoe paccesHue
PEHTI€HOBCKHX JIy4eil U 3JIEKTPOHOB. [Ipumenenne i n3Mepenns pa3MepoB HAaHOYACTHIL.

Metoabl  BBISIBJCHUSI  KBAaHTOBO-pa3MepHbIXx 3¢ d¢exrToB.  JlroMuHecueHnus,
paMaHOBCKO€ paccesHue. [I[puMeHeHre XuMHYECKUX 30H10B.

4. O0beM yueOHOMH THCHMILITHHBI

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

O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 6,0 216 162
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 2,67 96 72
B TOM 4HcJjie B (popMe NPAKTHYECKOU NOATOTOBKHU 0,89 32 24
Jlexuu 1,33 48 36
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKU - - -
[Tpaxtuueckue 3anstus (113) 0,45 16 12
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH - - -
Jlaboparopubie padoTs! (JIP) 0,89 32 24
B TOM 4ucJe B (popMe NpaKTUYECKOH MOATOTOBKH 0,89 32 24
CamocrosiTesibHasi paboTa 2,33 84 63
KonTakTHas camocrositenbHas padboTa - -

2,33
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 84 63
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEKYTOYHAsI ATTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«buosornyeckue HAHOCTPYKTYPbD»
1. Ilejb AUCHUIIMHBI - 03HAKOMUTH CTY/IEHTOB C OCHOBHBIMHU KJIacCaMy OHMOJIOTMYECKUX
MOJIEKYJI, UX CTPOECHHEM U (QYHKUMSIMH, 1aTh MOHATUE O CTPOECHUHU U (PYHKIUAX OMOJIOTMUECKUX
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HAaHOCTPYKTYpP B KMBOW MPHUPOJE HA MPUMEPE IHEPreTUUECKUX MPOIIECCOB B KIIETKE, MPOLIECCOB
reHepUPOBAHMUS, BOCIIPUATHS U MIEpeauyl CUTHAJIOB, MEXaHUYECKOTO JBMXKECHUSL.

2. B pe3yabrare wu3y4eHusi AUCHMIUIMHBI O0y4yalumuMiicsi 1O Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIeNyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TOCTHKCHUS:

VYK-1.1; YK-1.2; YK-1.3; [1K-4.1; [1K-4.2; [1K-4.3

3HAMb:

- CTPOEHHUE, CBOMCTBA U OMOJIOrHYeCKHe (PYHKIIMU OCHOBHBIX KJIACCOB OMOMOJIEKYJ;

- CTpO€HHUE U paboTy HanboJiee BaXKHbIX OMOJIOTHYECKUX HAHOCTPYKTYD;

- MOJIEKYJISIpPHbIE MEXaHU3Mbl BOCHPUATHA, NEpeadyd U npuemMa HH(OPMaLUU B HKUBBIX
cUCTeMaXx;

- MOJICKYJISIPHbIE MEXaHU3MbI IIOJYYEHUS] U XPaHEHUSI SHEPTUU B )KUBBIX CUCTEMAX;

- MOJICKYJISIPHbIE MEXaHU3Mbl MEXaHUYECKOTO JIBUKEHUS B )KUBBIX CUCTEMAX;

ymemy:

- BHUJIETh NEPCIEKTUBBl BO3MOXKHBIX OHMOJIOTMUECKHUX, MEAULHUHCKHX U SKOJIOTHYECKHX
MPUJIOKEHUH HAHOTEXHOJIOTUH;

— CaMOCTOATEIbHO OPHEHTUPOBATHCS B JIUTEPAType, IMOCBALICHHOW MEIUIUHCKUM HU
OMOJIOTMYECKUM MPUIIOKEHHUSIM HAHOTEXHOJIOTUH;

- BECTH JHMAJIOT U COTPYAHUYECTBO C IPEJICTABUTENSIMU MEIULIUHCKUX U OMOJOrHYECKUX
HayK,

enadems:

- HaBbIKAMM aHAJIM3a HAayYHO-TEXHMYECKOM JUTEpaTypbl B OOJACTH CTPOEHHUS, CBOMCTB,
(GYHKIMI 1 BO3MOYKHOTO MPUMEHEHHSI HAHOCTPYKTYP OHOJIOTrHYECKOI0 MIPOUCXOKICHHUS.

- CIIOCOOHOCTBIO HMCIOJIb30BaTh HA MPAKTUKE 3HAHUS O CTPOEHUH U (PYHKIMOHUPOBAHUU
OMOJIOTMYECKUX HAHOCTPYKTYP, B TOM UHUCIIE NIPU pa3paboTKe HOBBIX HAHOMATEPUAJIOB.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

1. Beegenne. Mecto OMOXMMHM CpEIU APYTrUX €CTECTBEHHBIX HayK. OOBEKThl M3yueHUs
ouoxumun. CBsi3b OMOXMMHUM M HAHOTEXHOJOruu. buoMuMeruka. YpoBHM oOpraHu3aluu
OMOJIOTMYECKUX CHUCTeM. buosiornyeckue OOBEKThl KaK HAaHOCTPYKTYPbl W HaHOMAIIMHBI.
DJIeMEeHTHBIN COCTaB )KUBBIX Oprann3MoB. Ocolast posib BObI ISl dKUBBIX OPraHU3MOB.

2. Kiaerku m Bupychl. OcHOBBI KJIE€TO4YHOH Teopuu. IIpokaprHoThl U 3SyKapUOTHI.
Crpoenue, (yHKIMM U XapaKTepHbIE pa3Mepbl KIETOUHBIX CTPYKTyp. CTpoeHHe BUPYCHBIX
gactull. Kmaccudpukanuss BupycoB. BzammopeiicTBue BHPYCOB C KIETKOW. JIM30T€HHBIH U
JUTUYECKUN 1yTh. BUpychl Kak NpupoHbIe HAHOMAIIMHBI.

3. beakoBble HaHO00bEKTbl. AMUHOKHUCIOTHI: OIpeaeneHne, oobmas Gdopmyna,
ONTHUYECKAas aKTUBHOCTb. buosornueckue (QyHKIUM aMUHOKUCIOT. CTpyKTypa aMUHOKHUCIOT.
Hezamenumble amuHOkHCIOTHL. CTpyKTypa U Onosiornyeckue GyHKIUU MEeNTH]IOB.

buonorudeckue QpyHKUNH, XapaKTEpHbIE pa3Mepbl MOJIEKYJ OEJIKOB. YPOBHHU OpraHU3alUU
CTpyKTyphl OenkoB. JleHarypauus. HaHocTpykTypa KoJulareHOBBIX BOJIOKOH. CTpyKTypa H
¢byHkuu remoraoOuHa. CTpykTypa U GyHKIIMY UIMMYHOIJIOOYJIMHOB.

Ompenenenue, HOMEHKIATypa W kinaccupukanus ¢GepmMeHToB. OCOOCHHOCTH JEHCTBUS
(dbepMeHTOB Kak KaTanu3aTopoB. CTpoeHHE aKTUBHOIO LIEHTpa (epMeHTOB. MexaHu3M JelcTBUs
dbepMeHTa - TeOopUs HHIAYLHUPOBAHHOTO COOTBETCTBUS. OCHOBBI ()EPMEHTATUBHON KHHETHUKH:
BIIUsiHUE TemriepaTypbl, pH, koHueHTpamuu ¢epmeHTta u cydcrtpata. YpaBHeHHe Muxasmuca-
Menten. Perynauus akTUBHOCTH  (EPMEHTOB — KOHKYPEHTHOE€ H  HEKOHKYPEHTHOE
MHIUOUpOBaHME,  aJulOCTepUYecKas  peryisuus, KoBaJieHTHas  Mojaudukauus. Kackapg
(epMEeHTaTUBHBIX PEaKIUil Ha IPUMEPE CBEPTHIBAHUS KPOBH.

Kodepmentsl. [Ipumepsr kopepmenToB. OyHKINNM BUTAMUHOB Kak KodepmeHTOB. [pyrue
¢byHKIMM BUTAaMUHOB. [IpriMepbl BUTaMUHOB. ABUTAMHUHO3.

4. YraeBoaHble HAHOCTPYKTYpbl. CTpoeHue M OHOJOrMYecKue (PYHKUIUU YriIeBOJOB.
Monocaxapuapl. CTpyKTypHass W ONTHYECKass H30MEpUS MOHOCAXapuOoB, JHUHEWHBIE U
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nukmaeckue Gopmel. Jucaxapuasl — caxaposa u Jiakto3a. [lonmmcaxapuapl: Hemoa03a, Kpaxmall,
[JIMKOT€H, UHYJIUH, XUTUH, THATypOHOBAas KucinoTa. HaHOCTpyKTypa KI€TOYHOU CTEHKU PacTEHUH.

5. JIunuasl v OuoJioruveckue Mmemopanbl. buonornyeckue QyHKUMM U KiaccUPUKAIUSL
munuaoB. JKupuele kucnotel. Tpurmuuepuasl. Bocku. @ochomunuael. Creponbl, X0JIECTEPUH.
Kapornnonsl. TeprneHs.

Hanoctpykrypa kieroyHoil MeMOpaHbl — JMOUAHBIA OuCION, mnepudepuueckue u
UHTerpaibHble Oenku. DYHKIMM KIETOYHbIX MeMOpaH. MeMOpaHHBbIM TpaHCHOPT: HpocTas U
obneruennas muddy3us, akTUBHBIA TpaHcrmopr. Mexanusm neiictus Na'/K'-macoca. Poib
MOHHBIX KaHAJIOB B IPOBEJACHUH HEPBHOTO UMITYJIbCA.

6. HanocTpykTypa ¥ (QYHKIHMH HYKJEHHOBBIX KHCJIOT. XHUMHYECKHM COCTaB
HYKJIEMHOBBIX KHUCJIOT, a30THCTbIe OCHOBaHMA. YmnakoBka JIHK, HaHOCTpykTypa XpomaruHa.
[IpyHIMI KOMILJIEMEHTAPHOCTH, BOJOPOJHBIE CBSI3U MEXJY a30TUCTBIMU OCHOBAaHUSMHU.
Hanoctpykrypa aBoitnoi cnmpanu JJTHK.

CBoiicTBa TE€HETHYECKOTO0 KoJa, CTpoeHue reHoB. OpraHuzanus TI'€HETUYECKOTO
MaTrepuaina, CTPYKTYpPHbIE T'€Hbl U PEryisiTOpHble ydacTKu. MHTpoHBI W 3K30HBL. MyTamuu u
¢dakropsl, ux Bei3piBatomue. Penapanus JJHK. [lpumeps! HacneacTBEHHBIX 3a001€BaHUIA.

[Ipoueccel mnepemaun renernyecko wuHopmauuu. Permxamus JHK, crpoenue
peruiukatuBHOW BMikM. Tpanckpunuusi, padora PHK-mommmepaspl. CtpoeHue TpaHCHOPTHON
PHK. Crpoenue u padota pudbocombl. OCHOBHBIE CTaIUU MPOIECCA TPAHCIISALINH.

7. MoJiexyJIsipHbIe MeXaHU3MbI BOCIIPUATHSA M Nepeiayd HHGOpMaLMu.

HepBHas u rymopanbHas perynasuusi opranuzma. [lonstue ropmona. OcoGeHHOCTH
NEUCTBUSL TOPMOHOB.  MOJEKY/IsIpHbIE  MEXaHU3Mbl  JEMCTBUSI TOPMOHOB: MeMOpaHO-
ONOCPEIOBAaHHBIM M LUTO30JbHBIM MexaHu3M. Kiaccuduxamuss ropmonoB. CTpykrypa U
Oouonormuyeckne (QYHKIMM HEKOTOPBIX TOPMOHOB rumnopusza H nepudepudyeckux xKenes.
['opMoHanbHBIE HAPYIIEHHUS.

HepBHast perynsauus, crpoeHue akcoHoB. CTpoeHne u paboTa HEPBHO-MBIIIEUHOTO
cuHarca, Heiipomenuatopsl. Opransl uyBcTB. [lonatue penentopa. CTpoeHUE U MOJIEKYIISPHBIN
MEXaHHU3M palboThl 3pUTeNbHOrO peuentopa. CTpoeHHE U MeXaHu3M paboThl CIIyXOBOTO
penientopa. MoJieKylsipHbIM MEXaHU3M BOCHPHUATHS BKyca Ha IIPUMEPE caxapo3bl.

8. Mexannueckoe aBu:keHue. CtpoeHue MHUKpoTpyOouek. MosekyisipHas CTpyKTypa U
paboTa KJIETOYHBIX pecHU4YeK. BpamiarenbHoe IBUXKEHHE >XIYTUKOB KIETKU («HAHOMOTODY).
CrpoeHue MbIIIEUHOM  KIeTKH, MuopuOpmwuibl. HaHocTpykTypa akTMHa ¥ MHO3HMHA.
MouiekynspHble MEXaHU3MbI MBIIIIEUHOTO COKPAIIECHUS.

9. MoJekyJsipHble MeXaHU3MbI IpeBpalllecHUsl JHEPrMUM U BellecTBAa B JKHUBBIX
cucremax. [lonarue merabonu3ma, katabonausm u aHabonu3Mm. LleHTpanbHble MmyTH oOMeHa.
KiroueBbie MeTabonuThl — nupysar u aneTuiKoA. Makposprudeckie MOJIeKyIbl.

AspoOHOe W  aHa’poOHOE  OKHCIEHHWE  yriieBogoB. [ymkomm3, ero  craguu.
[MupyBatruaporenasnas peaknus. [lukn KpeGca. OOmuii MatepuanbHbII M HEPrETUYCCKUN
Oasianc a3poOHOTO OKHMCIICHHSI TITFOKO3BI.

CrpoeHue u posib MHUTOXOHApPUN. MeXaHu3M OKHCIUTENIbHOTO (ochopuanpoBaHus,
COMpPSDKEHHE TMPOIIECCOB OKUCICHHS M (GocopuinpoBaHus, pojib MeMOpaHbl. MonekynspHas
OpraHu3alus JbIXaTeIbHON LEenu.

@doToCHHTE3, CBETOBAas U TEMHOBAs CTaJuU. MarepualibHbI U 3HEPreTUYECKui OastaHc
dbotocunTeza. CTpoeHHE XJIOPOIUIACTOB, CTPYKTypa xiopoduiia. MexaHu3M CBETOBOW CTaauu
¢dotocunTesa. TemHoBas ctaaus porocunresa, nukia KanbBuHa.

10. HocTrxenust U NepCcneKTUBbI pa3BuTHA HAHOOHMOTEXHOJIOTHH.
HanobOuotexnonorus.  Bo3Mo)kHble ~ OWOJIOTMYECKME U MEOUIUHCKUE  MPUIIOKEHHS
HAaHOTEXHOJIOTUM U HAHOMAaTEPUaJOB.
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4. O0beM yueOHOM THCUMTITHHBI

O0beM IMCUMIINHBI
Bua yyeOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHHUIIJIMHbI 5,0 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B (popme NpaKTUYECKOU MOATOTOBKH - - -
[Tpaktnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 3,22 116 87
KoHTakTHas camocrosiTesnibHas paboTa 322 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIIMHbI ’ 115,6 | 86,7
Bua konTpos: 3ader c onleHKOM

5.3 IucuunJMHbI 4acTH, (popMHUPYyeMOii yHaCTHUKAMHU 00Pa30BaTe/JbHbIX OTHOILIEHH I
(IMCUMITMHBI IO BHIOOPY)
AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«Pu3nyeckasi XMuMHsi OCHOBHBIX IIPOLIECCOB B TEXHOJIOTHH HAHOMATEPHAJIOB)

1. ]_le.]'lb AUCHMIIJIMHBI — PACKPBITH CMBICI OCHOBHBLIX 3aKOHOB, YIIPABJIAIOIIHWX XOJOM

XUMHUYECKOTI0 IIpolecca, IMoKa3aTb o0Onactu MMPUJIOKCHUA OTUX 3aKOHOB W HAYYHUTH CTYACHTA

rpaMOTHO MPUMCHATH HUX IPU PCHICHHHW KOHKPETHBIX TCOPCTHUYCCKHUX M MNPAKTHYCCKHUX 3adad,

IMOHATH OCHOBHBIC KMHCTHYCCKUC 3aKOHOMCPHOCTU MPOTCKAHUA XUMUUCCKHUX IMPOLECCOB U POJIb

KaTalIn3a Il XUMUYECKOH TEXHOJIOTHH.
2. B pe3yabTaTe H3y4eHUs] TUCHUTLUINHBI 00yYAIOIIHIACH TOIKEH:
Obnadams CIEyIONUMA KOMIIETEHIIUSIMA U MHIUKATOPaMU UX TOCTH)KCHUSI:
IIK-1.1; TIK-5.2.
Buame:
— OTJIMYHMTEIHHBIC OCOOCHHOCTH B TIOBEJICHUU PACTBOPOB 3JICKTPOJHMTOB, CBS3aHHBIC
MIPOXOXKICHUEM JICKTPHUECKOTO TOKa,
—  TCOPHIO TATbBAHUYECKUX SIBJIICHUN;
— TEOpUW KHWHETUKH, IYTH TEOPETHUYECKOTO pacyeTa CKOPOCTEH XHUMHYECCKHX pPEaKIIHi
OTPaHWYCHUS B IPUMEHUMOCTH PACUCTHBIX METOJIOB;

— OCHOBBI TE€OpUH (POTOXMMHYECKUX U IIEMHBIX PEAKIUNA, OCOOCHHOCTH WX CTaIuHHOIO

IMPOTCKAaHUA U YCIIOBUA OCYHICCTBICHUA,

— OCHOBHBIC 4YE€PThl TOMOI€CHHOI'0O MW TICTCPOrCHHOrO0 Karajiu3ia, IM[IPpUYUHBI YCKOPCHHUIA

XUMHYECKOTO IIporecca B IpUCYTCTBUU KaTajinu3aTopa.

Ymems:

— IMPUMCHATH KOHAYKTOMCTPUYCCKHEC W INOTCHHUOMCTPUYCCKHUEC HU3MCPCHHA IJId OIPCACIICHUSA

TEPMOJUHAMHUYCCKUX (i)YHKHI/II\/'I XUMHNYECKHUX peaKuHﬁ, KOHCTAHTBHI Jucconuanuu,

MIpOM3BEACHUS pacTBopuMocTH, pH pacTBopoB u T.x.
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— IpPUMEHATb TEOPETUYECKUE 3HAHUS U IKCHEPUMEHTaJIbHbIE METOJbl MCCIIEI0BAHUS
¢u3nuecKod XUMUU JJS PELIeHHs] BOIPOCOB, BO3HUKAIOIIMX MPU H3YYEHUH KUHETHKU
XUMUYECKUX PEAKLUH;

— IpPOBOAMTH aHAIW3 M KPUTHUYECKH OLIEHWBATH IIOJYYE€HHBIE SKCIEPUMEHTaJbHbIE JIaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUUYECKUX METOJOB HCCIENOBAaHUS IJIs ONpeesieHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK 3JIEKTPOIUTOB U XUMHUECKUX PEaKLUit;

— METOJIaMU OIPENENICHUs TMOpsiKa M CKOPOCTH PEaKIMH, YCTAaHOBJIEHUS JIUMHUTUPYIOLIEH
CTaJNM U MEXaHU3Ma N3y4aeMON XUMHYECKON peaKIvH;

— HaBbIKAMU  COCTABJICHUS  TaJbBaHMYECKUX  JJIEMEHTOB Ul  LeJied  ompejesieHus
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOI peaKluu;

— 3HAHHUSAMHM OCHOBHBIX 3aKOHOB XHMMYECKOM KHHETHKH, BIHMSHHUS DPA3IUYHBIX (AKTOPOB
(TemmepaTypbl, AaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOU peaKkiuu.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paspnen 1. PacTBOpHBI 2/1€KTPOJIMTOB

1.1 PacTBOpBI 37IEKTPOIMTOB B CTATUYECKUX YCIOBUAX

TepMmoauHamMuuecKkoe OINKUCAaHUE CBOWCTB pPAcTBOPOB 3JEKTPOJUTOB. AKTHUBHOCTH U

K03 (ULMEHTHl AKTUBHOCTHU 3JIEKTPOJIMTAa U MOHOB B PacCTBOpE, CPETHUE MOHHBIE KOAPPUIIMEHTHI

akTUBHOCTH. CBSI3b aKTUBHOCTH 3JEKTPOJIUTAa CO CpeAHEW HOHHOW aKTUBHOCTBIO U

KOHIICHTpammen anekTponuta. Wownas cuma pactBopa. [IpaBmiio monHO#M cuibl. OCHOBHBIE

MTOJIOXKEHUS JIEKTPOCTATUYECKON TEOPUHU CHUIIBHBIX 31eKTposuToB Jlebas-Xrokkens. [Ipenenbubiit

3akoH [leOas-XIoKKens,, BTOpO€ U TPEeThe MPUOIMKEHUs] TeOpUH, Ipaduyeckoe MpeacTaBiIeHue

9TUX 3aBUCHUMOCTEM.
1.2 PacTBOpBI 2NIEKTPOIUTOB B JUHAMUYECKHUX YCIOBHAX
[IpoBoguuky annektpuueckoro toka I m II pona, MOHHAs M 3MEKTPOHHASA IPOBOJUMOCTD.

VYnaenvHas, MOJspHas M SKBUBAJCHTHAsl AJIEKTPUYECKHE IPOBOAMMOCTH, B3aMMOCBSI3b MEXIY

HUMU. 3aBUCUMOCTb YJEIbHOM M MOJIIPHON 3JIEKTPUYECKON MPOBOAUMOCTEHN OT KOHLIEHTpAlHH,

TeMIlepaTtypbl U Hpuposl pactBoputens. CKOpocTh M HOJABUKHOCTH (20COJIOTHAs CKOPOCTh

JBIDKEHUS) MOHOB. 3aKOH HE3aBHCHUMOTO NIBIDKCHHS MOHOB (3akoH Kombpaymra). [Ipenenbhbie

MOJISIPHBIE 3JIEKTPONPOBOJHOCTH HOHOB. OcTapeTHbIH MEXaHM3M IEepeHOca 3JIEKTPUYECTBa

MOHAMH TUJIPOKCOHUS U THapokcuia. Yucna nepeHoca HOHOB. DJIEKTPOIPOBOJIHOCTh PACTBOPOB

CWJIbHBIX AJIEKTPOJINTOB, YpaBHEHHE KOpHS KBajapaTtHoro (ypaBHeHue Kombpaymia). [lpumenenue

TEOPUU CHUJIBHBIX AJIEKTPOJIUTOB JUIsi OOBSCHEHUS! JIEKTPOPOPETUUECKOrO M PENaKCAUOHHOIO

3(p(dEKTOB CHIKEHMSI DJIEKTPONPOBOJHOCTU. BiusiHMe 1oJiell BBICOKOM HANpPSDKEHHOCTH U

BBICOKOW YacCTOThI IEPEMEHHOI0 TOKa Ha AIEKTPONPOBOJIHOCTh pacTBOPOB. MeTOIMKN n3MepeHus

AIIEKTPOIPOBOAHOCTH. KOHIyKTOMETpHUYECKOE ONPEICIIEHNE CTEIIEHN U KOHCTAHThI TUCCOLMALUN

Cl1abbIX dJEKTPOJUTOB, TEIUIOTHI, SHTponUU U HsHepruu ['nbOOca mpouecca IUCCOLMALNY,

PacTBOPUMOCTH MajOpPacTBOPUMBIX COEIUHEHUH.

Pazjnen 2. DileKTpoXUMHYECKHE CHCTEMBI (LIenu)

2.1 DJIC u 35eKTpOoJHBIEC TOTEHIIAATIBI

DNeKTpOXUMHYECKHE CUCTeMbI (Lienu). Bo3HUKHOBEHHE CKauka MOTEHILMaia Ha TpaHULEe
paznena mpoBogHukoB | m Il poma. [IBoWHOUW SIEKTPUYECKUN CIHON. DIEKTPOXUMUUYECKUN

MOTEHLIMAJI, rajbBaHU-MOTeHIHAN. OOpaTHMble 3IEKTPOAbl U OOpaTUMBIE AIEKTPOXUMUYECKUE

1enu (37IEMEHTHI). DIEKTPOABUKYIIAS CHJIA TAIbBAHUYECKOTO JIEMEHTA, YCIOBHBIHN 3JIEKTPOHBIN

115



noTeHUMan (moTeHuuan B BogopoaHoM mikane). Cesa3p OJIC raipBaHMYecKOM LieNU C
ANIEKTPOAHbIMU  moTeHuuanaMmu. IlpaBuno 3HakoB OJC #  37EKTPOAHBIX MOTEHIHAJIOB.
TepmonnHamMuyeckas T€OpHUs TaJlbBAaHUYECKUX SBJICHWWA. BpiBox M aHanu3 ypaBHeHus HepHcra,
BhIpaxkarolero 3aBucumoctb OJIC rajabBaHMYECKOrO 3JieMEHTa OT aKTUBHOCTEH KOMIIOHEHTOB
ANEKTPOJHON peakiuu. YpaBHeHue [mOOca-I'enmpMronbia s SJIEKTPOXUMHYECKUX CHCTEM.
3aBucumocth DJIC raybBaHUYECKOTO 3JIEMEHTa OT TemIiiepaTyphl. Kiaccudukaius 3eKTpo1oB:
AJIEKTPOJBI NEPBOTO U BTOPOTrO POJAA, ra30Bbl€, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE. Y paBHEHUE
Hepucra i1 noTeHnuana 31eKTpoI0B BCEX BUIOB.

2.2. 'ayibBaHUYECKHE IIEMEHTBI

Tunel ranbBaHUYECKUX AJIEMEHTOB: XMMHUYECKHE, KOHLIEHTPALlMOHHBIE, C IIEPEHOCOM, 0e3
nepenoca. JudQy3uoHHbI MOTEHIMAN, MEXaHU3M BO3HUKHOBEHHUS M METOJbl €r0 YCTpaHEHHs
(cBemeHHMs K MUHUMaidbHOW BenuuuHe). Metonuka wusmepenuss OJAC U 3IEKTPOAHBIX
MOTEHIIUAJIOB. [IpumeneHne MNOTEHLIMOMETPUU [UISL OIpPEAEICHHUs] TEePMOJAUHAMUYECKUX
XapaKTePUCTUK XUMHUYECKMX peaKklUMi, NPOTEKAIOUIMX B TrajlbBaHUYECKOW I€MH, KOHCTAHT
XUMHUYECKOTO PaBHOBECHUS,, aKTUBHOCTEH M KOA((ULIHMEHTOB AaKTUBHOCTH OAJIeKTpojuToB, pH
pacTBOpOB, NPOU3BEICHUS PACTBOPHUMOCTH MAJOPAcTBOPUMBIX COEIUHEHHH. XuUMHUYEcKue
MCTOYHUKHU TOKA.

Paspen 3. Xumuyeckasi KHHETHKA

3.1. ®opManibHas KWHETHKA

TepmoauHamuueckas BO3MOKHOCTh IIpolLlecca M €ro IpakTHyeckas (KUHETHYecKas)
ocyiiecTBUMOCTh. [IpeameT u 3agaun xuMuueckoi KuHeTukd. OCHOBHbIE MOHSTHS (POpMalIbHOM
KMHETUKH: CKOPOCTb XMMMUYECKOM peaklUH, MOJEKYISIPHOCTb, YACTHbI M OOLIMH MOPSIOK.
OCHOBHOH TMOCTYJaT XUMHYECKOW KHHETHKH, KUHETUYECKOE YPAaBHEHHME CKOPOCTHU pEaKIUu.
KoHcTanTa CKOpPOCTM XMMHMYECKOM pEaKUWH, Pa3MEPHOCTb KOHCTaHTBI CKOPOCTH. MeTromasl
OTpeJIeNIeHUs] CKOPOCTeM XuMHUueckux peakuuil. [Ipoctbie (ameMeHTapHbIe) U CIIOKHbBIE PeaKluu.
Kunernka mpocteiX M (QOpManbHO HPOCTHIX OAHOCTOPOHHHUX TOMOICHHBIX peakuui. Peaxiumn
[EepBOro, BTOPOTO MU TpeTbero  mnopsankoB. JluddepeHunanbHas W HMHTErpajbHas (HopMbl
KMHETUYECKUX YpaBHEHUH, KHWHETHYECKHE KpuBble. JIMHENHHOE NpeICTaBIeHHE KUHETHYECKHUX
KpUBBIX JJI1 PEaKkUHMi pas3IMYHBbIX MOPSAKOB. Bpems mnomympeBpameHus. Peaknuu HysneBoro
nopsiaka. Merton wu30ObiTKa (m3ossamuu) OcTBajblia OMNPEACIICHUS] YacCTHBIX TOPSIKOB TIO
COOTBETCTByIOIIEMY peareHty. JuddepeHunanbHble U HMHTErpajibHble METOJbl OIpeaeIeHUs
nopsiika peakiuu. Pa3nnure KOHIEHTPAlMOHHOTO U BPEMEHHOro MopsAaKkoB. Cl0XkKHbIE pEeaKLIUU.
[IpyHIMI HE3aBUCUMOIO MPOTEKAHMS 3JIEMEHTApHBIX peakuuil. OOpaTuMble M MapaieibHbIe
peakuuu mnepBoro mnopsanaka. uddepeHunanbHble ypaBHEHHS, ONMCHIBAIOLIUE CKOPOCTH 3THX
peakuui, uX UHTErpupoBanue. Kunernueckue KpuBble Uil KaKJI0TO U3 PEarupyrolluX BEIIECTB.
[locnenoBarenpHpie peakuuu 1-ro nopsaka. Cucrema uddepeHUHaNbHBIX ypaBHEHUH,
ONMCHIBAIOIIMX KUHETUKY TIOCIeA0BaTelIbHbIX peakuui. KuHeTnueckue ypaBHEHUS U
KMHETUYECKUE KpUBBIE JJIi BCEX YYAaCTHUKOB peakUud. Bpems NOCTHKEHUsS MaKCUMalbHOU
KOHLIEHTpALlMM TPOMEXKYTOYHOIO BEIIECTBA. 3aBUCHUMOCTh MAKCHUMAaJIbHOM KOHIIEHTpalUuu
IIPOMEXYTOUYHOTO BEIIECTBA OT COOTHOLIEHUS KOHCTAaHT CKOPOCTEH OTHENbHBIX CTaauil
IIOCJIEN0BATENBHON peakuyu. [[puHIuMI TMMUATHPYIOIIEN CTauu MOCIEA0BATEIBHON XUMUYECKON
peakuuu. CranMOHapHBIM  PEKUM  TMPOTEKAHUSA  TOCICAOBATENBHBIX  peaknuid. Meroa
KBa3UCTAI[MOHAPHBIX KOHLEHTPALU, 00s1acTh NpuMeHeHus. BiusHue Temiieparypbl Ha CKOPOCTh
XUMUYECKOW peakiuu, mnpuommkeHHoe mnpaswio Bant-Todda. VYpaBHenme Appenumyca B
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mudpdepeHuranbHO W MHTerpajibHOM  ¢dopme. OddexkTuBHAas HSHEPrusl aKTHBALMM U
MPEIPKCIOHEHIIMAIbHBIN MHOKHUTENb, METOAbl UX OTPEEIICHUS U3 SKCIIEPUMEHTAIIBHBIX TaHHBIX.

3.2. Teopuu XMuMHYECKON KUHETUKHU.

Teopusti axtuBHbBIX (OMHapHbIX) coyaapeHudl (TAC). CkopocTh peakuuud Kak YHCIO
CTOJIKHOBEHUH aKTUBHBIX MOJIEKYJ B €IMHUIY BpeMeHU. KoHCTaHTa CKOpPOCTH OMMOJIEKYISIpHOI
peakuuu. OU3NYECKUI CMBICI MNPEIPKCIOHEHUHUATBHOIO MHOMKHUTENSI U DHEPrUM aKTUBAIUM B
pamMKax TeOpUU aKTUBHBIX coyaapeHuil. Crepuueckuil pakTop, HeOOXOIUMOCTh €r0 BBEJICHUS B
KMHETUYECKOE ypaBHEHUE peakuuu. JlIoCTOMHCTBA U HEJAOCTAaTKU TEOPUM aKTUBHBIX COYIapeHUM.
MexaHu3M MOHOMOJEKYJISIPHBIX Tra3oBbix peakuuii B pamkax TAC, cxema Jlunnemana.
HcTosnikoBaHWe NPUYMH HM3MEHEHHUS NOPSAIKAa MOHOMOJIEKYISPHOM peakuuud IpH H3MEHEHUU
JABJICHUS.

Teopuss nepexogHoro coctosiuust (aktuBupoBaHHoro komiuiekca) (TIIC wmnu TAK).
OcHoBuble nosiokenus TIIC, kuHernyeckas cxemMa peakuuu. [IOBEpXHOCTh NOTEHUMAIBHOMN
SHEpPruM, KOOpJMHATAa PEAKLUH, MyThb peakuuu. AKTUBUPOBAHHBIH KOMIUIEKC M €ro CBOMCTBA,
UCTUHHAs SHeprus axkTuBaiuu. CKOpPOCTh peaklUuh — CKOPOCTh pachaja aKTUBHPOBAHHOTO
KOMIUIEKCa (cxopocTh €ero IIPOXO0KICHHUS yepes MOTEHIUAIbHBINA Oapnep).
KBasurepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanbmus u SHTPOINUS aKTHBALUH,
TPAaHCMHCCUOHHBIM  KOd(puuueHt. CBsA3b  SHTAJNBIOUM  aKTHUBAMM € 3(PPEKTUBHON
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTUel aKTUBALIUH.

3.3. ®OTOXMMHUYECKNE U LEIHBIE PEAKIUN

DOTOXMMUYECKUE PEAKIUH, MEPBUYHBIE U BTOPUYHBIE (POTOXUMUYECKUE IPOLIECCHL.
@oroauccormanust U  poronus. Dotodusnueckue (A€3aKTUBALMOHHBIE) MPOLECCHl  MPHU
MOTJIOLEHUN M3ITy4YeHUs. 3akoHbl ¢oroxumuu: ['porryca-Ipenepa u Oiinmreitna-llltapka.
KBanrtoBbiii BbixoJ. KuHeTnka mnpoieccoB, MPOUCXOIAUIUX C ydacTheM (OTOBO3OYKICHHBIX
Mouekyn. Cencubminzaropsl, CeHcHOUWIM3UpOBaHHBIE (OTOXHUMHYECKHE peakiuu. OCHOBHbIE
pasnuuus peaknuil ¢ GOTOXMMHMUYECKUM U TEPMHUYECKUM HHUIMHpoBaHUHEM. DOTOXMMHUYECKHE
nporieccsl B atMmocdepe, GoToCHHTES.

Hennble peaknuu. Ilpumepsl peaknuii, NTPOTEKAOIIMX MO LENHOMY MEXaHU3MY.
OcoOeHHOCTH U OCHOBHBIE CTaJMU LEMHBIX peakuuil. MexaHu3Mbl 3apOKJI€HUs, Pa3BUTHSI U
oOpeiBa 1ened. JIMHEWHBIH W KBaJApaTUYHBIA OOpBHIB Ilemeill. 3BEHO IeMd, JIMHA IIeMu.
HepasBeTBineHHble U pa3BETBJICHHbIC IEMHbIE peakiuu. KuHeTuka Hepa3BeTBIEHHBIX LEMHBIX
peakuuii. CTaauu pa3BeTBIEHHON LeNHON peakuuu. BeposTHOCTh 0OpbIBa U pa3BETBIICHUS LIETIH.
PasBuTHe pa3BeTBICHHBIX LEMHBIX PEAKIUMN BO BPEMEHH, CTAMOHAPHBIA M HECTAllMOHAPHBIN
peXHUMBl TeueHus peakuuu. lIpenenbHble sBIIEHUS B Ppa3BETBIEHHBIX peakuusax. Huxuuit u
BEpPXHUU Ipeienbl BOCIUIaMEHEeHus (B3pbIBa) HenHou peakiuu. [loimyocTpoB BocriaMeHEHHUS.

Paznen 4. Karaiaus

I'omoreHHblii W reTeporeHHbI Katanu3. ABTOoKaTain3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KaTaJIUTHUYECKUX peakiuil. BrnusHue karanmzaTtopa Ha TEPMOJUHAMUYECKHE U KHUHETUYECKUE
XapaKTepUCTUKU  XuUMUYeckux  peaknuil.  CeleKTUBHOCTh  JEMCTBHS  KaTaluzaropa.
Karanutuueckass akTUBHOCTb, ylelbHas KaTaJUTHYECKas aKTUBHOCTh. ['OMOreHHBIM KaTanus.
CnauTHBIA M pa3fesibHbI MEXaHU3Mbl KaTaJIMTUUECKUX PEaKLUW, SHEpreTHUYecKue auarpaMMmbl
B3aMMOJICHCTBUS PEareHToB ¢ KartaiuzaTtopoMm. OOmmi u cnenuduueckuii KucjIOTHO-OCHOBHBIN
katanu3. O¢ddekTuBHAs KOHCTAHTa CKOPOCTH pEeaKlUMM, KaTalu3UpyeMOM BeIleCTBaAMU C
KHUCJIOTHO-OCHOBHBIMM ~ cBOWcTBaMu.  KaranuTuueckne  KOHCTAHThI  CKOPOCTH  PEaKIMH.
I'ereporennslii katanu3. CKOPOCTh Fe€TEPOreHHO-KaTAIUTUYECKON peakiuu. TUIbl reTeporeHHbIX
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KaTajau3aTopoB. 3aKOH JEHCTBYIOUIUX IOBEPXHOCTEM.

Ponp apcopOuum B TreTeporeHHOM

npouecce. KuHeTnka reTeporeHHO-KaTalTuTHUYECKUX pPEaKklUUui, He JTUMUTHPYEMbIX Iuddys3uei.

OTpaBneHue KaTajin3aTopos.
4. O0beM yueOHOM THCHMILTHHBI

Bun yuebnoit paboTsl 3E Axan. 4. AcTp. u.
OO6mast TpyI0€MKOCTh TUCIUTUTHHBI 5,0 180 135
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHSA: 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 padboTa 292 - -
CaMoCTOSATENbHOE N3YUYEHHUE PA3/IEI0B AUCHUIIIMHbI ’ 80 60
Buabl koHTpOJS:
JIK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTecTarus ! 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIS: IK3aMeH
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«PuU3MKO-XNMHYeCKHe MeTOAbl AHAJIMN3A /ISl MATepHaJIOBeAeHUs] M TeXHOJIOTHHI
MaTepuajIoB»

1 Heap aucuMnmMHbl — npruodpereHne o0yJaronMMuUCs 3HaHUH N0 OCHOBHBIM T'pyIaM
METO0/I0B (PU3UKO-XMMHUYECKOIO aHalIMu3a, HauboJiee MHUPOKO MPUMEHSEMBIX B MIPOMBIILIEHHOCTH
U HUCCIIeI0BATENbCKOM paboTe, a TaKKe KOMIIETEHIUH, HEOOXO0JUMBIX XUMHUKaM-TEXHOJIOTaM BCEX
CHEIHaIbHOCTEN [UIsl pellieHNs] KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaIn3a.

2 B pesyabrare H3yYeHMs [MCUMILUIMHBI 0OO0y4YalolIuiicd 1O Mporpamme
0akaJlaBpUAaTAa J0JIKEH:

Obnadams CIEYIONUMA KOMIIETCHIIUSIMA U HHIUKATOPaMHU UX TOCTH)KCHUSI:

IK-1.1; I[TIK-5.2.

3names:

e  OCHOBHBIE MOHATHUS, TEPMUHBI, METOJIbl U MPUEMBI KAUECTBEHHOT'O U KOJIMYECTBEHHOTO
XMMHUYECKOTO aHalln3a, TEOPUI0 (PU3MKO-XMMHUYECKUX METOJOB aHAJIN3a, MPUHLUIIBI
paboThl OCHOBHBIX TPUOOPOB B (PU3UKO-XUMHUUECKUX METOJIAX;

Ymemo:

e TIPUMEHATHh NPUOOPETEHHbIE MPAKTUYECKHME HAaBBIKU B  NPOQecCHOHaTbHON
NEeSITeIbHOCTH JUIsl pEIIeHUsI KOHKPETHBIX 33/1a4;

Braoemy:

e [IOHMMaHUEM IieJied U AJIrOPUTMOB XUMHUYECKOI'O aHajiu3a, CIoco0aMu pelieHus
AHAJIMTUYECKUX 3a/1a4, OLIEHKOM BO3MOKHOCTEW Ka)KJI0OTO METOJIa aHAIN3a, OCHOBAMH
METPOJIOTMYECKON OLIEHKH PE3YyJbTAaTOB KOJHWYECTBEHHOI'O XUMHYECKOIO AaHAJIN3a;
pUeMaMH HUHTEpPIpEeTallMd pPE3yJbTaTOB aHallu3a Ha OCHOBE KBAJUMETPUUYECKUX
OLICHOK; METOJOJIOTHEN METOJIOB aHAJIN3a, IIHPOKO HCIIOJIB3YEMBIX B COBPEMEHHOU
aHAJINTUYECKOM  MpaKTHKe, CHCTEeMOM BbIOOpa MeToJa KAaueCTBEHHOIO U
KOJINYECTBEHHOT'O XMMUYECKOTO aHAIIN3A.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Beeoenue 6 ghusurxo-xumuueckue memoowt ananusa.

Pa3nen 1. CnekTpajbHble METOABI AHAIU3A

1.1. Knaccudukanus ciekTpaibHbIX METOJ0B aHAIN3A.

1.2. ATOMHO-3MUCCHOHHBINA CIEKTPAIbHBIA AHAJIH3.

TeopeTnueckue OCHOBBI ~ aTOMHO-DMHCCHOHHOIO  CIEKTPAJIBHOIO  aHaim3a. VcTouyHMKHM
BO30OYK/JICHHS CHEKTPOB. ATOMHO-’MHCCHOHHBIE JIMHEW4YaThie crekTphl. [IlpaBmma orbopa
AJIEKTPOHHBIX MEPEXOJ0B. 3aMUCh CHEKTPAJIbHBIX JUHUN B BHJE TEpMOB. CXEMbl 3IEKTPOHHBIX
IIEPEX0JI0B B aTOME LIEJIOYHOro Merauia. Pacnpenenenue bonbliMaHa M 3aCelI€HHOCTh YPOBHEU
BO30YXKJEHHOTO COCTOSIHMS.. DaKTOpbI, BIMSIONIMNE HA WHTEHCUBHOCTb CIIEKTPaJIbHBIX JIMHUU.
[Ipouecchl MOHU3ALMK U caMOTIOTJIONIEHUS B 1asMe, Gopmyna Caxa. CnekrpaibHble TpUOOpPHI U
CHOCOOBI PErucTpaluy CIEKTpa (BU3yaldbHbIH, ¢oTorpadguueckuii M (QOTOIIEKTPUUECKUN).
KauecTBeHHbIN aHa/U3, paciMPpoBKa IMHUCCUOHHBIX CHEKTPOB M MACHTU(PUKAIMS FIEMEHTOB 10
ux cnekrpaM. KonuuectBeHHbll ananmu3, Qopmyna Jlomakuna-llaitbe. IlpakThka aTtomHO-
SMHUCCUOHHOW CHEKTPOCKOMUU. ATOMHO-IMHUCCHOHHBIM aHAJIN3 C WHAYKTUBHO CBSI3aHHOU
1a3MOM. XUMHUKO-CIIEKTPaIbHbIE METO/IbI aHAU3A.

ATOMHO-3MHUCCHOHHAs (POTOMETpHUs MJIaMeHu. ['a30Bble IIaMeHa KaK BUJbl HU3KOTEMIIEpaTypHOI
I1a3Mbl, UX XapakTepucTuka. biok-cxema miaameHHoro ¢goroMerpa. Bo3MoXHOCTH MeTO1a U €ro
OrpaHHuYeHUsl. AHUOHHBIA M KAaTHOHHBIA 3(Q(dekThl. MeTo/Ibl KOJIWYECTBEHHBIX OIpEAeIeHU B
wiaMeHHoi Qotomerpun. Ilpenen oOGHapykeHuUs, MPEIU3UOHHOCTh, CEJIEKTUBHOCTh. ObiacTu
MIPUMEHCHHS.

ATomHO-abcopOuroHHas criekTpodoromeTpus. OOmas xapakrepuctuka merona. llornomenue
AJIEKTPOMArHUTHOTO M3Jy4eHHs] CBOOOJHBIMU aTomamu. biok-cxema mnpubopa. Vcrounuku
MOHOXpOMaTH4YeCKOTro u3nydeHusi. CrocoObl aroMu3anuu mpoOsl. MoaynsaTop, ero Ha3HauYCHHE.
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W30uparenbHOCTh, JOCTOMHCTBA M  HeJocTaTku MeTtoja. CpaBHEHUE  AHATUTHYECKUX
XapaKTEPUCTHK METOJOB aTOMHOW a0COpPOIMK U aTOMHOM SMUCCHH.

1.3. MonexynsipHas aHanuTHueckas crekTpockonus CriekrpogoromeTpudeckuil ananus. MeTo bl
ONTUYECKON MOJEKYIsIpHON crnekTpockonuu. [loryomenrne 31eKTPOMAarHUTHOIO HW3IYyYEHUS
MOJIEKYJIaMH. DJIEKTPOHHbBIE MEPEX0JIbl U CIEKTPhI MOTJIOLIEHUS MOJIeKya. CXeMbl IeKTPOHHBIX
nepexoioB. CpaBHEHME AaHAJUTUYECKHMX CHUTHAIOB, o0O0ycioBieHHbIX d-d*—mepexonamuy,
nmepexojaMyu € TEPeHOCOM 3apsjga W T-m*— mepexonamu. 3akoH byrepa-JlambGepra-bepa.
Monspasiii k03¢ dunuerT noryomennss CrnocoObsl ero ompeneneHus. ONTUMH3ANUA YCIOBUN
AHATUTUYECKUX ompeneneHuid. BeiOop onTuManbHOW JJIMHBI BOJBI M paboyero CBETOPUIbTpA.
KontpactHocThs anammTuueckoi peaknuu. OTkIOHEeHHs OT 3akoHa byrepa-JlambGepra-bepa.
CpaBHenue (GoTOMETpUH U CIEKTpodoTOMETpUr. ANiaparypa Ui CIeKTpo- U (POTOMETPUUYECKUX
M3MEpeHU. XapakTepucTuka (POTOMETPUYECKUX METOJOB aHanmu3a. M30upaTenbHOCTh B
cuektpodoTomerpun u ee obOecrneueHue. [IpuHLIMI aIAUTHUBHOCTH MOIJIOIIEHUS B aHAJIM3E
OMHApHBIX CMeceil morjom@auMX BewmecTB, Metox Pupopara. ToyHOCTH pe3ylbTaTOB
doTomerpuueckux onpeaeneHuil. uddepenumnanvunas ¢doromerpus. Metox oxHO- U
nBycropoHHed  nuddepennmanpHoit  Goromerpun.  MeTonpl  CHEKTPO(OTOMETPUUECKOTO
TUTPOBAHUSL.

JlromuHecueHnTHele MeToabpl aHanuza. DiuyopecueHuuss u  ¢pocdopecuenuus. IIpumenenue
SHEpPreTUUecKor nuarpaMMmbl SI0JIOHCKOTO MpPU PaCCMOTPEHUM CUHTJIET-CUHIJIETHBIX U CHHIJIET-
TPUIUIETHBIX AJIEKTPOHHBIX mepexooB. KosnebarenbHasi penakcalisi U BHYTPEHHSS KOHBEPCHUS.
KBaHTOBBII M SHepreTM4ecKud BbIXOABL. DaKTOphl, BIMAKOIIME HAa WHTEHCUBHOCTH
¢bnyopecueHiuu. TemmnepaTypHOe M KOHIEHTpPAlMOHHOE TyuieHue ¢uyopecueHuu. IIpasuiio
Crokca-JlomMmensi. CBsi3b CTPOCHHSI MOJIEKYJIBI OPraHUYECKOTO COSAMHEHUS C €r0 CIIOCOOHOCTHIO
K (uyopecueHIUU. 3epKajbHasi CUMMETPHUsI CIEKTPOB IOIVIOIICHHUS M HUCIYCKaHUs (TpaBUIIO
JleBmnna). 3akoH BasuioBa. Cxema ¢uiyopuMmeTpuyeckux uzMepeHuil. Bbibop mnepBu4HOrO H
BTOPUYHOTO CBETOQMIBLTPOB. ['pagyrpoBoUHast 3aBUCUMOCTb U KOJIMUECTBEHHBIH aHain3. Oomas
XapaKTepUCTUKa METO/Ia.

1.4. Typobuaumerpus u HeQeroMeTpus.

TypOugumerpudeckuii 1 HeQEITOMETPUUECKU METOAbl aHaM3a. PaccessHue cBeTa AUCTIEPCHBIMU
cucremMamu. CBSI3b ONTUYECKON IUIOTHOCTH C KOHLEHTpaLUed OIpeaesieMoro BelecTBa.
Koadpuuuent myrnoctu cucrembl. TeopeTnueckue OCHOBBI TYpOHIUMETPUH U HEPETOMETPUU.
VYpaBuenne  Poanes.  TpebGoBanus, mpenbsBisieMble K HCIOJIB3YEMBIM  PEaKIUSIM.
Typbunumerpuueckuil KHHETUYECKU MeTo. BO3MOXKHOCTH METOI0B.

Pa3nes 2. DiekTpoxuMmuyeckne MeTOAbI AHAIHU3A

2.1. KoHnykTOMETpHS M KOHAYKTOMETPUUYECKOE TUTPOBAHUE

Knaccupukanus OXMA. Krnaccupukanusi 3JIEKTpOJOB U DIIEKTPOXUMHUYECKHE METOIbI.
[Tonspuszyemsie u HemoJsspuzyembie d37ekTpoisl B DXMA. Hcmonb3yeMble XUMHYECKHUE U
AIIEKTPOXUMUYECKUE PEAKINH, TPeOOBAaHUS, MpPEIbABISEMbIE K 3TUM peakuusM. Bo3moxHocTH
OXMA.

Konngykromerpust U KOHAYKTOMETpUyeckoe TuTpoBaHue. OOmias XapakTepuCTHKa METOJa.
VYaenpHas M SKBUBAJIEHTHAs 3JIEKTPONPOBOIHOCTH PACTBOPOB 3JIEKTPOIUTOB. I[loABMKHOCTH
noHOB. IIpsiMas KOHIYKTOMETpHUsS U KOHAYKTOMETpudeckoe TUTpoBaHHe. KpuBble TUTpPOBaHUS.
@daxTophl, BIUSIOLIME HAa XOJ KPUBBIX TUTpoBaHUs. [IpuHUMNUanbHAs CXeMa YCTaHOBKH JIJIs
KOHJIYKTOMETPUUECKUX HW3MEpPEHUil, UCHOoJb3yeMble 3JeKTpoAbl. Bo3moxHOCTH MeTroxa,
JOCTOMHCTBA, HegocTaTku. [IpuMepsl onpenenexui. .

BricokouacTtoTtHOe THTpoBaHue. OcoOeHHOCTH MeTroda. [lpuHIUMMUManNpHAs cxXemMa YCTaHOBKH.
Hcnonb3yemple HMHIYKTHUBHBIE U €MKOCTHbIE O0€33/1eKTpoaHble sSYehku. DOopMbl KPUBBIX
BBICOKOUYACTOTHOTO TUTpOBaHUs. Annaparypa. Bo3moxxHoctu metona. [Ipumeps! onpeneneHuil.
2.2. IloreHUUOMETPHUS U TOTEHIUOMETPUUYECKOE TUTPOBAHUE.

Omnpenenenne Merona. Mcmonb3dyemble siuelku. WHIMKATOPHBIE 3JIEKTPOABI U AIIEKTPOJbI
cpaBHeHUs. [loTeHIMaN 3M€KTpoia KaKk aHAIUTHYECKUA curHaia. Monomerpus. JIOHHAaHOBCKUNA U
nupy3noHHBIM NoTeHUuanbl. Kinaccupukanus HOHOCEIEKTUBHBIX AJIEKTPoa0B. (OCHOBHbBIE
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XapaKTEePUCTUKHU HMOHOCEJIEKTUBHBIX  3JIEKTPOJIOB pa3IMYHBIX  THUIIOB. [TpuunHsl,
oOycioBnHBarone W30UPATEIBLHOCTh DJEKTPOAOB. YpaBHeHHEe Hwukombckoro-Oii3eHMaHa.
Metonpl onpeneneHus Ko3((ULIHUEHTOB CENEeKTUBHOCTH, BEPXHEr0 M HUXKHEro Ipezena
JMarna3oHa OIpeAesieMbIX COJepKaHUW. YTIIOBOM KOA(PPUIHMEHT 3JIEKTPOJHOW (QYHKLHUU.
MeTo/1bl KOJIMYECTBEHHBIX ONpEAETICHUI U ycloBUs UX npumeHeHus. Ilpsmast moreHuuoMeTpus
(pH-meTpust, nonomerpusi). Bozmoxuoctu merona. Meroapl tutpoBanus. OOpaboTKa KpUBBIX
MOTEHIIMOMETPUYECKOTO TUTPOBaHUsI. MeTo bl 100aBOK.

2.3. BoapTaMnepoMeTpUYECKHE METO bl AaHATU3A.

Bonbsramnepomerpuueckue Metoabl aHanu3a. Kinaccuueckas nossiporpagusi, 0CHOBbI METO/.
[lpunnunuaneHas cxema mnojsiporpaguueckoi  ycTaHOBKU. Mcrmosib3yemble  3JEKTPOJbI,
TpeOoBaHus, MNpeAbsBiIseMble K diekTpoiaMm. Ilonspu3anuoHHble KpUBbIE WMHJIUKATOPHBIX
JJIEKTPONOB. PTyTHBIM  KanmarooUi  3JEKTpOX, TBepAble  AIeKTpoAsl.  [lomsporpammsl.
WnTepnperanus nonsporpamMM. OcCTaToOuyHbIH W KOHAECHCATOPHBIM TOoku. DapaleeBCKUN TOK.
CpoiictBa mnpenenbHoro aud@dy3nonHoro Toka. YpaBHeHue MnbkoBuua. YpaBHeHUE
nossiporpadguueckoit BoiHbl ['efipoBckoro. IloTenmuman mnosyBosHbl. BpiGop u Ha3zHaueHue
noJsisiporpaguueckoro ¢oHa. AHOMajaMM Ha MOISporpaduyecKuX KpPUBBIX M HX YCTpaHEHHE.
KauecTBeHHBI M KOJIMYECTBEHHBIN mnojsiporpaduueckuii ananu3. CoBpeMEHHbIE HalpaBlICHUS
pa3zButusl BoJibTamnepomeTpuu. OOnacTh HCNoNb30BaHUS. BO3MOXXHOCTH, JOCTOMHCTBA H
HEZ0CTaTKU METO/1a.

Amriepomerpudeckoe TuTpoBanume. OOmas XapakTepucTuka MeTojaa. Bpeibop  ycioBui
amrnepomeTpuyeckux u3MepeHuil. [lpuHuunuanbHas cxema yCTaHOBKH JUIsl aMIIEPOMETPUUYECKOTO
TUTpoBaHMs. TuUNbl KpPUBBIX THUTpoBaHHUs. buammnepomerpuueckoe THUTpOBaHHUE, YCIOBUS
aMIIEpPOMETPUUYECKUX HU3MEPEHHUM C JIByMsI MHAMKATOPHBIMU EeKTpoAaMu. KpuBblie TUTpOBaHUS.
Bo3MoxHOCTH, TOCTOMHCTBA M HEJOCTAaTKU MeToa. [Ipumepbl MpakTUYECKOro HCHOJb30BAHUS.
Kynonomerpuueckuit Mmetos ananuza. Knaccudukamnus meto1oB KyaoHoMeTpur. O0beIMHECHHBIN
3akoH ®apaznes. Beixon mo toky. Ilpsmas KyloHOMETpUsS U KyJIOHOMETPUYECKOE THUTPOBAHUE
OcoOenHoctu  MeroAoB. KyrnoHomerpuss mpu  KOHTPOJHMPYEMOM IOTEHLUMAlE U  IpHU
KOHTpoJupyeMoM Toke. [lonsipuzannonHbie kpuBble. BriOop moreHnuana pabodero ayieKTpoja.
Pacuer konmyecTBa SJEKTPUYECTBA, 3aTPAu€HHOrO0 Ha 3JIEKTPOXMMHMUYECKYIO PEAKIIHIO.
[lpunuunuaneHas  cxema  KyJIOHOMETpUYEeCKOM  ycTaHoBKM.  OOmacTh  HpUMEHEHUS.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka amekrposmza. OcoOCHHOCTH TE€HEPHUPOBAHHOTO
tutpanTta. CrnocoObl  MHAMKAIMM  KOHEYHOW  TOYKM  TUTPOBaHUS  (BU3yalbHbIE U
UHCTpyMeHTalbHble). IlpuHuuNuanbHass cxeMa  yCTAaHOBKUM s KYJIOHOMETPHUYECKOIO
tuTpoBaHusl. [IpakTuueckoe npuMeHeHne MeTO/1a, €ro JOCTOMHCTBA U HEJOCTaTKH.
OnekTporpaBuMeTpuueckuii  aHanu3.  CrnocoObl  BbINOJHEHUS — ompeneneHuid.  OOmias
xapaktepuctuka Mertona. [Ipoueccel, mporekaromue IMpu 3eKTposinze. BpiOop 31eKTpoaoB.
VYcnoBust anekrpoocaxaeHus. TpeboBaHMs, NpeabsBIsiEeMble K OCagkaM Ha 3JeKTpojax.
Hcnonb30BaHue 37E€KTPOOCAXKIEHUS ISl LieJed KOHIIEHTPUPOBAHUS, ONIPECIICHUS U pa3/iesiCHusl.
Bryrpennuii anekrposns. JJoCTOMHCTBA U HEAOCTATKA METO/A.

Paszgea 3. Xpomarorpaguyeckue MeToAbl aHAJIN3A

3.1. Teoperudeckne OCHOBBHI XpomaTorpauyecKux METOJOB aHaiHu3a TeopeTHYecKne OCHOBBI
xpomatorpaduueckux MerooB. O0nacTu NPUMEHEHUs XpoMaTorpaguueckux METOJI0B aHallu3a.
Xpomarorpamma. [lapamerpsl ynepxusanus. usuko-

XMUMHUYECKHE  OCHOBBI  Xpomarorpadudeckoro  mpomecca.  Kiaccupukauuss — MeTOJ0B
XxpomaTtorpauu IO arperatHoMy COCTOSIHMIO (a3, 1O MEXaHU3MYy pas3felieHuss U CHocoOy
obopmiienust  mporiecca. OcHOBbI  Xpomatorpadpudeckoro  pasupeneHus.  Koaddumment
pactipenenenus U Kodhduiuent pasaenenus. OCHOBHOW 3ak0oH Xpomarorpadun. BzammocBszb
(opMBbI BBIXOIHOM KPUBOW U M30TEPMbI COPOLIMU B KOJIOHOYHON XpomaTorpaduu, aHaIUTHIECKUI
acrekT 3ToN 3aBUCUMOCTH. DaKTOPbI, BIUSIONINE HA CKOPOCTh JBIKEHUS XpomaTorpaduueckoit
30Hbl. Teopus TeopeTmueckux Tapenok. Teopernueckas Tapenka. BpicoTa, SKBHBaleHTHas
TeopeTudeckoil Tapenke. Kunermdeckas teopusi xpomarorpaduu. YpaBHenue Ban-Jleemtepa.
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Kpurepuu spdexruBHocTn xpomarorpaduueckoro npormecca. CTEeHb pa3aeeHUs] U KPUTEPHid
cesniektuBHOCTU. Kpurepuii paznenenus. OntumMuzanus IpoLeccoB pa3IesIeHNs cMecel BEIIEeCTB.
3.2. T'a30u1KkOCTHAs: XpoMaTorpagusi.

O6bmas xapakrepuctuka Meroja. [lpuHnunuanbHas cxeMma ra3oBoro xpomarorpaga. Y cTpoicTBo
U Ha3zHayeHue y3i10B xpomarorpada. TpeOoBaHusa, mnpenbsBiIsieMble K HEMOIBUXKHOW U
noABWKHOM (dazam. JlerexkTopsl, uX Kinaccupukauus U TpeOOBaHUS K HHUM. MeToabl
UJCHTU(PUKAIIMY BEIIECTB B ra3oBoi xpomarorpaduu. JInHeliHble U JTorapupMUYecKue UHIEKChI
yaepxxuBaHusi. KoppensuoHHble ypaBHEHUS: CBS3b [1apaMETPOB YAEPKUBAHUS KOMIIOHEHTOB C
ux GU3UKO- XUMUYECKMMU cBoiicTBamu. KauecTBeHHBIN aHAIN3 MO JIOTapU(PMUUECKIM HUHIEKCaM
yaepxxuBanusi KoBaua. MeTo/ibl KOJMYECTBEHHOTO aHAJIM3a: METOJ aOCOJIOTHOM rpaayupOBKH,
METO0/1 HOPMUPOBKH, METOJI BHYTpEeHHEro cranjapra. [lonpaBounbie KOAQPUIIMEHTHI K TIIOMIAIAM
nukoB. [IpuMepsl MpakTHYECKOr0 HCIOJIBb30BAHUS Ia30BOM XpomMaTorpaduu.

3.3. XKunkocTtHas xpomarorpadusi.

Knaccudukanuss MeroAoB JKUIAKOCTHOM xpomarorpaduu. PacnpenenutenbHas OymaxHas
xpomatorpadus. OcHoBbl OymakHOW Xxpomarorpaduu. llonBmkHas W HemojBuXKHas (asbl.
MuxkcoTponHbelid  psin pactBoputeneil. TpeOoBanuss K  Xpomarorpaduueckoil  Oymare.
Xpomarorpapuueckre napamerpbl. TUIBI XpoMarorpaMM: OJHOMEpPHAs, JIByMEpHas, Kpyronasd,
anekTpodopernueckas. Meton oOpaiieHHbIX Ga3. 3aBUCUMOCTh ()OPMBI MATHA OT BHIa H30TEPMBI
pacnpeneneHus. Meroabpl UIEeHTU(GUKALMK BELIECTB Ha OyMaXHOHW XpoMaTorpamme.
KonunuecTBeHHbI aHanu3 B Merofe OyMaxHOW xpomaTtorpaduu. JIoOCTOMHCTBA W HENOCTAaTKU
Merona. O6nacte npumeHeHus. Ocobennoctu BOXKX. IlpuHuunuanbHas cxema XUIKOCTHOTO
xpoMarorpada Beicokoro maBieHus. Tumbl aerektopoB B BOXX. XuakoctHo-ancopOrmonHas
BOXX. HopmanpHo-(a3oBbiii 1 oOpaiieHo-()a30Bblii  BapUaHThl: COPOEHTHI, 3JIIOCHTHI,
pazaenseMble BellecTBa. THIbl B3aUMOJECHCTBUS COPOCHT-BEIIECTBO, COPOEHT-IIIOEHT, AJIIOCHT-
BemectBoO B BOXX. VYpaBuenue Knokca. ®aktop eMKocTH, ero (U3MYECKUN CMBICI.
I'paguentHoe smonpoBanue. BiausHue 3QpPeKTUBHOCTH, CEIEKTUBHOCTH M €MKOCTH KOJIOHKU Ha
paszzeneHue CMeceld aHaNM3HPYEMBIX BEIMIECTB. MeETOIbl HACHTHU(PUKALMK BEIIECTB |
KOJIMYECTBEHHOT'O aHan3a

B BOXX. [locrouncrea u Henocratku BOXKX. [Ipumepsl npakruueckoro ucnoiabzoBanus BOXX
B aHaJM3e.

3.4. Monoob6meHHast XxpoMaTtorpadusi.

CymHocTts MeTona. TpeboBaHus, NpeabsBiIsIeMble K peakiuusiM HOHHOro ooMeHa. OcoOeHHOCTH
noHooOMeHHON Xxpomarorpaduu. HMonooOMeHnHoe paBHOBecue. KoHcTaHTa HOHHOrO oOMeHa.
N3otepmbl nOHHOrO oOMeHa. BiusHMe KOHCTaHTBI MOHHOrO oOOMeHa Ha (opMy H30TEPMbI
nonHoro oomena. Koagdunuent cenekruBHOCTH. CHHTETUYECKHNE NOHOOOMEHHUKH, KATHOHUTHI U
annoHuthl. Knaccudukanus u cpoiictBa. CopOuUMOHHBIE psabl. Buabsl 0OMEHHOW €MKOCTH
MOHOOOMEHHUKOB. BbIOOp ONTHMAaNbHBIX YCIOBUM HOHOOOMEHHOTO pa3JesIeHUs BEIECTB.
[Ipumenenre HMOHOOOMEHHOH XpoMaTorpaguu B AaHAJUTHUYECKOM XUMUU OPraHUYECKUX U
HEOPraHMYECKUX COEOUHEHHI: pa3/ielleHne, OYMCTKAa, KOHIEHTpUpoBaHue M T.1. llpumepsl
MPUMEHEHUs] HMOHOOOMEHHOW XpoMartorpaguu B TEXHOJOTMUECKUX mpoueccax. HWoHHas
xpomatorpadus. brok-cxema uoHHOro xpomatorpada. Pasnpenstomue M KOMIEHCAlMOHHbBIE
KOJIOHKH. JleTekTopsl. lIpumMeHeHne B aHaIMTUYECKOW XMMHH. AHAJIUTUYECKHE BO3MOKHOCTHU
METO/1a.

3.5. T'enb-xpomaTorpadusi.

[logmwxnas u HemonBwkHas (a3pl. OOmEee ypaBHEHHE, OMHUCHIBAIOIIEE TMPOILECC Teilb-
xpomatorpadpuu. CopOenTbl. OOmmMi, BHEMIHUA M BHYTpeHHUI o00bembl rend. Ilapamerpbl
ANMIOUpPOBaHus. BrlpaxkeHue ans kodpPUIMEHTa pacrpeneiaeHuss U KOHCTaHThI JIOCTYIHOCTH.
BosmoxHoctu renp-xpomarorpaduu. Ipumeps! npakruyeckoro ucnoibzoBanus. TCX

Pa3nen 4. CoBpeMeHHbIe MeTOAbI AHAJIN3A.

ABTOMAaTHYECKUI M aBTOMATU3UPOBAHHBIM AHAJIN3: LEIU U 3a1a4u. [[ucKpeTHble aBTOMaTUYECKUE
a”Haynnzatopbl. [IpuHIMI AeWCTBUS, TOCTOMHCTBA M HENOCTATKHU. [IpoTOuyHBIE METOABI aHaIM3a
pactBOpoB. HenpepbIBHBIN MTPOTOYHBIA aHAIU3 U MPOTOYHO-UHKEKIIMOHHBIN aHAJIU3.
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Hpyrue Meronapl aHanu3a. Macc-criekrpomerpuueckue Meroabl. CylHOCTh MeToda. AHanu3
OpraHMYECKUX BEILECTB. DJIeMEHTHbIN aHaiu3. [loHsTHE 0 HEUTPOHHO-aKTUBAIIMOHHOM aHAJIM3E.
[lonatue 06 wummyHo-pepmenTHOM aHanmm3e. [lonatne o wmeromax HWK-cnekrpockomnuu.
VYabrpodunbrpanus, ¢rotanus, KanuuBIpHbIA 3nekTpodopes. PerynupoBaHue aHaTUTHUECKUX
CBOMCTB HAHOOOBEKTOB (CEIEKTUBHOCTb, UyBCTBUTEIBHOCTb,...) [I[puMeHeHre HaHOMAaTepUaIOB U
HAaHOYACTHULl, HAHOTPYOOK B KaueCTBE CEHCEOMUIM3aTOPOB, KOHLIEHTPATOPOB, Mo u10keKk B DXMA
u 1p. [IpuMeHeHre HAHOTEXHOJIOTHI B aHAJIU3E.
4. O0beM yueOHOM THCHMILIHHBI

Buner yue6HOM paboThI Obrem MuCIHIITIHE!

3E Axam.y. Actp. .
OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4eOHOMY 5,0 180 135
IUIAHY
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuuu (JIek) 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
CamocrositesbHas padora (CP): 2,22 80 60
KoHTakTHas camocrosiTesnibHas paboTa - -
2,22
CaMOoCTOsATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIHNHBI 80 60
Bujx koHTpOJIS:
OK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpoOMEXyTOUYHAsI ATTECTAaIHs 1.0 0,4 0,3
IToaroToBKa K 3K3aMeHY ’ 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«O0mas xXumMmu4ecKasi TEXHOJIOTUsD)

1. Heap mucuMniuMHbl — GOpMUpOBAHUWE 3HAHUM B 00JACTH pealn3allMd XUMUKO-
TEXHOJIOTHYECKHX IIPOLIECCOB C YYETOM (PUUKO-XMMHUYECKMX OCOOEHHOCTEH MpOTEKAarOIINX
peakuuii, BbIOOpa ONTUMAJIbHBIX YCIOBUH peaM3yeMbIX IPOLECCOB, BbIOOpa 3(PPEKTHUBHBIX
peakTopoB, MPUOOPETEHHs HABBIKOB B COCTABJIEHUM MATE€pPHAJIbHBIX M TEIUIOBBIX OajJaHCOB, B
pacdeTre IMPOLECCOB M PEAKTOPOB HA OCHOBE MATEMATHMYECKOTO MOJEIUPOBAHMS, IOJTyYEHUS
3HaHUM B 00J1aCTH pa3pabOTKU 3HEProcOEperammnux XUMHKO-TexHonornueckux cuctem (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJOTHUI Ha MPUMEPE COBPEMEHHBIX ITPOU3BO/ICTB.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICHA JOJIKEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX TIOCTHIKCHUS:

[1K-3.1, I1K-3.2, TIK-3.3.

3uamo:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO MCCIIEIOBAHMS B3aMMOJECUCTBUS XMMHUYECKUX IPEBPAIICHUN U SBICHUU
IIEpeHOca Ha BCEX MACIITa0HBIX YPOBHSX;

— METOJMKY BbIOOpa peakTopa U pacuéra npoiecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIE MPOIIECCHl U PEAKTOPhI XUMUYECKOW U OMOTEXHOJIOTHH;

— OCHOBHBIE MPHUHIMIIBI OPraHU3allid XMMHYECKOTO MPOU3BOJCTBA, €r0 HEPAPXUUYECKYIO
CTPYKTYPY, METObI OLIEHKH 3(h(PEeKTUBHOCTH IPOU3BO/ICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemu:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKNA XUMHUECKOIO IIPOLIECcca;

— BbIOpaTh pallMOHaJIbHYIO CXEMY IPOU3BOJICTBA 33/1aHHOTO IIPOAYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3PPEKTUBHOCTH MPOU3BO/ICTBA;
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— BbIOpaTh 3¢ (HEeKTUBHBIN TUI PEAKTOPA;

— IPOBECTH PacCUeT TEXHOJIOTMUECKUX IMapaMeTpOB Ui 3a/laHHOTO MpoIiecca;

— OIpEAETUTh MapaMeTpbl HaUTy4llled OpraHu3aluy Ipolecca B XMAMUYECKOM PEaKTope.

Braoemy:

— MeToJaMH aHaiu3a 3p(EeKTUBHOCTH pabOThl XUMHUYECKUX IPOU3BO/JICTB;

— METOJJaMH pacyeTa 1 aHalli3a [POLIeCCOB B XUMUYECKUX PEAKTOpax, ONpeesIeHus
TEXHOJOTMYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEaKTOPOB.

3. Kpartkoe cogep:xanue JTUCUMILIIMHBI:

Paznen 1. XuMnueckasi TeXHOJIOTHSI U XMMHYecKOe NIPOU3BOACTBO.

1.1. OcHoBHBIE Onpeae/IeHUs U MOJI0KEHHSI.

Xumudeckasi TeXHOJOoTHA. OOBEKT XUMHYECKOW TEXHOJOTHH. MeXOoTpaciaeBoil xapakTep
XUMHYECKON TEXHOJIOTUU. Pa3BUTHE XMMMUYECKHUX IPOU3BOACTB U XUMHUYECKOM TEXHOJIOTHUU.
MecTo XMMUYECKOW TEXHOJIOTUH B IPOMBILIIEHHOHN cepe U METOJ0B XMMUYECKONH TEXHOIOTUH B
HEXUMMUYECKUX OTpacisiX MpPOMBINUIEHHOCTH. CHCTEMHBIH aHadU3 CIOXKHBIX CXeM U
B3aUMOJICHCTBUII 3JIEMEHTOB CXEMbl — TIIOHATHE U cojepkaHue wmertona. dusuueckoe u
MaTeMaTH4YeCKOe MOJEIUPOBAaHUE, ONPE/IEIICHUE U OCHOBHbBIE MOHSTHSA, UX MECTO B UH)KEHEPHO-
XMUMHMUYECKUX HUCCIIEI0OBAHUAX U pa3paboTkax. MecTo U 3HaYeHUe HATYPHOTO U BBIYMCIUTEIBHOTO
skcriepuMenTa. CoiepaHue U 3aa4i y4eOHOTO Kypca.

1.2. XuMu4eckoe npou3BoaACTBO.

[lonsiTHE O XMMHMUYECKOM NPOU3BOJACTBE. MHOroO(QpyHKIMOHAIBHOCTE XHMHYECKOTO
npousBojicTBa. OOmas CTPyKTypa XUMHUYECKOTrO Mpou3BOACTBA. (OCHOBHBIE IOJCUCTEMBI
XUMHYECKOTO  MpOU3BOJCTBA. (OCHOBHBIE TEXHOJOTMYECKHME KOMIIOHEHTHl XMMHUYECKOTO
IIPOU3BO/ICTBA.

KauecTBeHHBIE M KOJIMUYECTBEHHBIE MOKA3aTEeNM XUMUYECKOIO IPOU3BOJACTBA: TEXHOJOTUYECKUE,
SKOHOMMYECKHE, IKCIUTYaTallUOHHBIE, COLIMATIbHBIE.

1.3. CoipbeBble pecypchbl, BOAa U JHEPIUsl B XUMUYE€CKOM IPOU3BOACTBE.

Knaccugukanus cbIpbeBbIX PECYpCOB M0 Pa3IMUHBIM MpPU3HAKAM — (a30BOMY COCTOSIHUIO,
[IPOMCXOXKICHUIO, HCTOYHUKaM. MuHepaibHOEe ChIppe (pyAbl M IIOJIE3HBIE HCKOIIAeMbIE),
OpraHMYecKoe MPUPOAHOE ChIpbe (TOPIOUME HCKOMAEMbIE), PACTUTENBHOE M KHUBOTHOE ChIPBE,
BTOPUYHOE CHIPbE€ — MX HCIOJb30BaHUE U MyTU NepepaboTku. OCHOBHbBIE CIIOCOOBI MMEPBUYHOMN
00paboTKK ChIphsi (OOOTalIeHHE, OYMCTKA, MOATOTOBKA K TPAHCHOPTHUPOBKE M TEpepadOTKe).
[lonsiTHEe, CyHHOCTH W TpPUMEPHl YIUIYOJEHUS MCHOJIb30BAHUS CHIPbS, KOMOMHHPOBAHUS
IIPOM3BOJICTB U KOMILIEKCHOH nepepaboTKU ChIPhSI.
3HaueHue U UCIOJIb30BaHUE BOJbl B XUMUYECKHUX MTPOU3BOJIcTBaX. Mcrounuku Bobl. TpeboBanus
K TEXHOJIOTUYECKOU U ObITOBOM Boje. IIpoMbliiieHHas MOAroTOBKa BOJBI U METOJIbl €€ OYUCTKU
oT npumeceil. OCHOBHbIE METOJbl KOHTpPOJIS KauecTBa BOJAbL. DKOHOMHS BOAOINOTpEOSiCHUS B
pou3BoJIcTBE. B0O1000OPOTHBIE CHCTEMBI.

Bunpl u MCTOUHUKM SHEPrUM B XUMUYECKOW MPOMBIIUIEHHOCTH. MacuiTadbl moTpedieHus
U crnocoObl yMEHbIIEHUs 3Heprerndyeckux 3arpar. CylmHOCTb W TNPUMEPHI pereHepanuu u
peKylepanuu HSHEPrud. OHEProTeXHOJOTMYECKHE CHCTEMbl. BTOpuYHbBIE »HEpreTHYecKue
pECypCBhI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEaAKTOPOB.

2.1. OcHOBHbIE ONpe/ieIeHUS U MOJIOKEHHUS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTHU XUMHYECKUX IIpeBpaLCHUM -
CTEXMOMETPUYECKUE, TEpMOJMHAMUYECKUe, KuHeTuueckue. [lokazarenu  XMMHYECKOTO
MIPEBPALLEHUS] — CTENEeHb MPEBPAILCHUs, BBIXOJ MPOAYKTa, UHTErpajibHas U auddepeHnnanbHas
CEJIEKTUBHOCTHU, CKOPOCTH PEAKLMU U MPEBPAILEHUS PeareHTOB.

2.2. XuMH4yecKue nmpouecchbl.

Onpenenenve. Knaccupukanus XUMUYECKHX IPOLECCOB IO PA3IMYHBIM IPU3HAKAM —
XUMHYECKUM (BUJ XHMHUYECKON peakuuu, TepMOJAUHAMUYECKUE XapaKTEpUCTUKU, CXema
npeBpaleHuil) 1 (a30BbIM (YUCIIO U arperaTHoe cocTosiHue ¢as).
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I'omorenHnsiil xumuueckuid npouecc. OnpenesneHue U NpuUMepbl. BiausHue XUMHYECKHX
MIPU3HAKOB U YCIIOBUI MTPOTEKaHUs Ipoliecca Ha ero nokasareiau. CrnocoObl MHTEHCU(DUKALIUH.
[lonsiTe onTuManbHbIX TeMmmneparyp. ONTUMallbHbIE TeMIepaTypbl Uil OOpaTUMBIX U
HEOOpaTUMBIX 3K30- U SHJIOTEPMUYECKUX PEAKIIHIA.

I'ereporennsplil (HEeKaTAIUTUYECKUI) XUMUYeCKUil mpoiecc. OmnpeneneHue U IpUMEpBL.
CrpykTypa mporecca U ero cocrapisitoniue (craauu). HaOmromaemass CKOpOCTh XUMHUYECKOTO
npespaieHus. O0nactu (peKuMbl) IPOTEKAHUS poLecca, TUMUTUPYIOIAs CTaaMsL.

['eTeporennsrii xuMuueckuii mporecc 'raz (KUAKOCTh) - TBepaoe". (OOocHOBaHHE,
MIOCTPOCHHUE U aHAJINU3 MAaTeMaTUYECKOW MOJENH JUIsl peakluuil ropeHus (MoAesnp "CKuMarouascs
chepa") m TomoxumMuueckoud (Momenb ''c HeB3amMojaeUcTByOImMM siapom"). HaOmromaemas
CKOPOCTb IPEBPAILLEHUS, BpeMsS MPEBPALICHUS W MYyTH HHTEHCU(PUKALUU Ui PA3IUYHBIX
oOnactel MpoTeKaHus mporecca.

['ereporenHslii XuMuYecKuil mporecc '"ra3 (KUAKOCTb) - KUIKOCTH". OOOCHOBaHHE,
MIOCTPOCHHE M aHAIW3 MareMmaruyeckoil monenu. HaOmromaemas CKOpOCTh MpeBpalleHUs U
obnactu nporekanus npouecca. [yt nuTeHcudukanuu uist pa3aIu4HbIX PEKUMOB IIpolecca.
Karanutuueckuii nponecc. Onpenenenue, kaaccupukanus, npuMepsl. I eTeporeHHblil Kataius3 Ha
TBepAOM Karanuzartope. OOOCHOBaHME, TMOCTPOEHHE U AHAIW3 MaTeMaTHYecKOW MoJenu Ha
KaTaJUTHYECKON IOBEPXHOCTH U B IOPUCTOM 3epHEe Karanuzaropa. HaOmromaemass ckopocTh
npeBpalieHuss U olmactu mnporekaHus npouecca. CrTeneHb MCHOJb30BaHUS BHYTpPEHHEH
noBepxHocTU. [Tyt nHTEHCHUPUKAIIMU KaTAIUTUYECKUX IIPOLIECCOB.

2.3. XuMHYeCKHEe PeaKkTopbl.

OnpeneneHve M Ha3HAYeHHE XHUMUYECKOTO peakTopa. PeakTopbl B XUMHUYECKHX H
HEXUMMUYECKUX OTpacisix MpoMblIuieHHOCTH. (OO030p THUIIOB XHMHUYECKUX PEAKTOpPOB, HX
CTPYKTYpHBIE D3JI€MEHTHl (peaklUuOHHas 30Ha, YCTPOWCTBA BBOJA U BBIBOJA, CMEILEHUS,
paszesieHuss U pachpefiesieHuss NOTOKOB, TEIJIOOOMEHHbBIE JIEMEHTBI), OCHOBHBIE IPOLIECCHI U
SIBJICHUS B HUX.

CucremaTu3zalnus IMpoOLECCOB B XUMUYECKOM PEAKTOpe MO MacmTaly HX MPOTEKaHMS:
XUMHYECKasl peakius, XMMHUUECKUN MPOLIECC B 3JIEMEHTaApHOM 00beMe, TPOLIECChH B pEaKLIHOHHOM
AJIEMEHTE U B PEAKTOPE B LIEJIOM, UX B3aHMMOCBA3b U HMepapXuyecKas CTPYKTypa MaTeMaTH4eCKOn
MoJIeNu mpoliecca B peakTope. IIpumepsl mponeccoB B pa3au4HbIX BUJAX XUMHUECKUX PEAKTOPOB.
Knaccudukanuss mpoueccoB B peakTopax I0 pa3jMYHbIM IPU3HAKAM - BHJI XUMHUYECKOTO
mporecca, OpraHu3anusi IMOTOKOB pEareHTOB (CXeMma JABM)KEHMSI PETreHTOB dYepe3 peakTop,
CTPYKTypa MOTOKOB B PEAKIIMOHHOM 30HE), OpraHu3alusl TEIIOBBIX MOTOKOB (TEIIOBOM PEXUM,
cXeMa Terio00MeHa), CTallMOHAPHOCTH Mpolecca.

O6ocHOBaHUE U MOCTPOECHUE MAaTEMATUYECKOI MO MpoLiecca B peakTopax pazIuyHOIo
THINA KaK CUCTEMbl YpPaBHEHHI MaTepHaJbHOTO W TEIUIOBOrO0 OaJlaHCOB HAa OCHOBE JIAHHBIX O
CTPYKTYpe NOTOKa, XMMHYECKHX IpPEBpALICHUSX, SBJICHUSAX MEpEeHOCca TeIja M BEIIeCTBa U UX
B3auMojeiicTBur. CuctemMaTu3anus U KiIacCU(PUKAIMA MaTEMAaTHYECKUX MOJECIICH MPOIECCOB B
peakTopax.

W3otepmuueckue mpouecchl B XMMHUYECKOM peakTope. BiiMsHue CTpyKTypbl MOTOKA
(uneanbHOE CMEIIEHHME M  BBITECHEHHUE), CTAlMOHApHOCTH Mmpoliecca (MPOTOYHBIM U
MEePUOIUYECKHI), TapaMeTpoB U YCIOBUN MPOTEKaHUs Ipoliecca (TemrepaTypa, KOHIEHTpalus,
naBiieHue, 00bEM peaKlMOHHON 30HbI, BpEMs), BHIa XUMUYECKON peakuuu (MpocTasi U CIOKHAs,
obpatuMasi U HeoOpaTumasi) W €€ TapamMeTpoB Ha NPOQPWIM KOHIEHTpPAIMd U TIOKa3aTelu
mporecca B peakTope (CTEeneHb IpPEBpAIleHMs], BBIXOJ IMPOAYKTa, CEJIEKTHMBHOCTb IIpOIECCa).
OcHoBHI pacuera mporiecca B peakrtope. Conocrapnenne 3h(HEKTUBHOCTH MPOIECCOB B peakTopax,
OMMCHIBAEMBIX MOJIEISIMHU UJI€AIBHOTO CMEIIECHUS U BBITECHEHUSI.

Heuzorepmuueckue mpouecchl B XHMHUYECKUX peakTopax. OpraHuzanus TEIUIOBbIX
IIOTOKOB U PEKUMOB B XMMHUYECKHX peakTopax. Pacnpenenenue temneparypbl, KOHLIEHTpalUi 1
CTENIEHU TMpEBpallleHUuss B pEaKkTope B pEeKUMax MJCAIbHOIO CMEUIEHUS W BBITECHEHMS,
anuabaTuuyeckoM U ¢ TemooOMeHoM. CBsA3b TemmepaTypbl W CTENEHH NPEBpaIleHUs B
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anuabatuueckoM mpouecce. ComocTaBieHHE C H30TEPMHUUYECKUM pexumMoMm. Yuciao u
YCTOMYMBOCTH CTALlMOHAPHBIX PEKUMOB B PEAKTOPaX UJCATbHOIO CMEIICHHUS.

2.4. [IpoMbllLIeHHbIEe XHMUYECKHE PEeaKTOPbI.

Ha xoHKpeTHBIX TTpuMepax MPeIMETHO PacCMaTpPUBAIOTCS MTPOMBIIIICHHBIE PEAKTOPHI IS
MPOBEACHUSI TOMOTEHHBIX, T'€TEPOrC€HHBIX M KATAIUTUYECKHX TPOILIECCOB — THIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTH pexXumMa, 00J1aCTH UCIIOJIb30BAHMUS.

Paspen 3. Xumuyeckoe Npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKasl CHCTEMA.

3.1. CTrpykTypa u onucaHue XUMHUKO-TEXHOJIOTMYeCKOH CHCTeMBbI.

XUMHYECKOE TMPOU3BOJICTBO Kak XuUMHUKO-TexHosiormueckas cuctema (XTC). IMonstue
cucteMbl 1 XTC. CoctaB XTC: anemMeHTsI, CBSI3H, TOACUCTEMBI. DneMeHThl X TC, Knaccudpukamms
[0 BHUJAY IMpOLIECCOB M Ha3HaueHuto. TexHosornyeckue cBsizu MeMeHTOB XTC (mOTOKH).
[TocnenoBarenbHasi, mapaulelibHas, pa3BETBICHHAs, I[OCJIEIOBATEILHO-00BOAHAs (Oaiimac),
oOpaTHas (PEeIuKiI) TEXHOJIOTHYECKHE CBsI3U. X cXeMbl 1 Ha3HAYCHHUE.

Onucanne XTC. Bunbt moneneit XTC - onucarenbupie U rpadudeckue. OnucareabHbIe
MOJENU - XHUMHMYEcKas cXemMa U MaTeMaTuueckas Mojenb. ['papuueckue Mojenu -
(yHKIIMOHANIbHASA, TEXHOJOTHYECKas, CTPYKTypHass W Jpyrue (ChenuaigbHbIE) CXEMBI.
Haznauenue, npumeHeHNe U B3aUMOCBSI3b MO/IEJIEH.

3.2. Ananus XTC.

[Tonsarue, 3amaum u pe3ynapTaThl aHammza X1C - cocrosinue XTC, maTepualbHBIA U
TEIJIOBOM OallaHChl, MOKA3aTeNH XMMHUECKOT0 ITPOU3BO/ICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTh PEKHUMOB 3JEMEHTOB, pa3Iudue
ONTUMAJIBHOCTU D3JIEMEHTa OJWHOYHOTO U B CHUCTEME, YCTOMYMBOCTh M CYLIECTBOBAHHE
CTAIMOHAPHBIX PEKUMOB U JIP.

MarepuanbHblii U TEIJIOBOW OanaHCchl. MeToiKa cocTaBieHHsl U pacueTa MaTepualIbHbIX
n temwioBeix OamancoB XTC u ee moacucrem. OcoOEHHOCTH pacyeTa OallaHCOB B CXEMax ¢
perukiom. @opmbl npeacTaBiaeHus 0anaHcoB (TaOIUIIbI, AUAarpaMMBbI U JIp. ).

Marepuanbublii  OanmaHc A7 MacCOOOMEHHBIX M PEAKIMOHHBIX  3JEMEHTOB.
Hcnonp3oBanne CTEXMOMETPUYECKUX, TEPMOJMHAMHYECKUX ¢ MeX(}a3HbIX OamaHCOBBIX
cooTHoleHui. CTeneHb UCII0JIb30BAHMSI ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, 3HEPTeTUYECKHUI (110 MOJHOM 3HEPrUM) U SKCEpreTUYecKuil OanaHChl U
KIIJI. Ix conocraBienue u ucmoiap3oBanue B aHammze X 1TC.

3.3. Cunre3 XTC.

[lonstne u 3amaun cuHresa XTC. OcnoBHble stanbl paspabotkun XTC. Poub
MaTeMaTHYE€CKUX U SBPUCTUUECKHX METOIOB.

OcHoBHble KoHuenuuu npu cuHte3e XTC: MNOJHOE HCMONB30BAHUE CHIPHEBBIX U
SHEPreTUUECKUX PECYpPCOB, MUHUMH3ALUS OTXOJ0B, ONTUMAIbHOE HCIIOJIb30BAHUE allapaTyphl.
Wx coxepxxanue u crnocoObl peanu3zauuu. KomMOMHUpOBaHHBIE NPOU3BOJCTBA, COBMEIIEHHbBIE
MIPOLIECChl, BTOPHUYHBIE JHEPreTHUECKHE PECypChbl, DSHEProTEXHOJIOTUYECKHE  CHUCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbI€, MaJOOTXOAHbIE MMPOU3BOACTBA - UX MOHATHSA, OCOOEHHOCTH
Y IPUMEHEHHE.

OnHOPOJHBIE TEXHOJOTUYECKUE CXEMbl: CHCTEMa pEeKyINEepaTUBHOIO TEII000MEHa,
CUCTEMa pa3JIeIeHUss MHOTOKOMIIOHEHTHOM cMecH, cucTeMa peakTopoB. OCHOBBI MOCTPOCHUS UX
ONTUMAIbHOU CTPYKTYpPBI

Pa3nes 4. [lpoMbinuieHHbIe XMMHYECKHE IIPOM3BO/ICTBA.

XUMHYECKUE IMPOU3BOJICTBA PACCMATPUBAIOTCA MPEAMETHO KaK pean3alusi U3y4yeHHBIX
TEOPETUYECKUX OCHOB XHMMUKO-TEXHOJIornyeckux mpoueccoB U XTC, koHUeNuuil NocTpoeHus
BeicOKOA(hPexTuBHONM XTC. OCHOBHOM akIeHT pAenaeTcs Ha (PU3UKO-XUMUYECKHE OCHOBBI
KOHLICTIIMM [OCTPOEHUS TEXHOJOTMYECKOM CXeMbl IPOU3BOJCTBA U €ro0  IOJCHCTEM.
[IpowusBoacTBO cepHOil KUCHOTHL [Ipon3BoacTBo ammuaka. [Ipoum3BOACTBO a30THOM KHUCIOTHI.
IIpounsBocTBO cTHpOIA.

Pa3nes 5. CoBpeMeHHbIe TeHIeHUMU B Pa3BUTHH XUMHUYECKOH TEXHOJIOTHH.
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Tekyree coOCTOSTHUE XUMHUYECKOW MPOMBIIICHHOCTH B MUPE U TCHCHIIMHM €€ Pa3BUTHSL.
[lepcniekTMBHBIE UCTOYHUKH CBHIPhA U dHepruu. Kiacrepusaiuss XUMUYECKON MTPOMBIITUICHHOCTH.
CoBmemnieHHbie mpoliecchl. [mOkuMe M mepecTpamBaeMble TEXHOJIOTHYECKHe cxeMbl. HoBble
XUMHUKO-TEXHOJIOTHYECKHUE TIPOLIECCHI M CIIOCOOBI MOTYyYeHUs PO ayKTOB. HaHoTexHOIOTHS.

4. O0béM yueOHOI TMCUMTITUHBI:

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

O01mas TpyA10eMKOCTh JUCHHUIIJIMHbI 6 219 189
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,33 84 63
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 2,33 84 63
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIst IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«CucreMbl ynpaBJieHUs XMMHKO-TEXHOJIOTMYeCKHUMH PO ecCaMu»

1. Heap aucHumiIuMHbl — 1aTh 0a30BbI€ 3HAHUS 110 TEOPUM CUCTEM YIIPABJICHUS XUMUKO-
texHojoruyeckumu npoueccamu (CY XTII), npuBuTh HaBbIKK U yMeHHs aHanu3a cBoicTB XTI,
KaK OOBEKTOB YIPAaBJIEHUS U IPAKTUUECKOTO IPUMEHEHUSI TEXHUYECKUX CPEJICTB YIPABICHUSI.

2. B pesyabTaTe u3yyeHUs1 JUCHUILINHBI 00yYaIOLIUIICHA JOJI/KEH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U WHIUKATOPaAMU UX JTIOCTHKEHUS:

[1K-3.1, I1K-3.2, TTIK-3.3.

3uamo:

— OCHOBHBIE [TOHATHSI TEOPUU YIIPaBJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BMJIBI cHCTeM aBTomaTuueckoro ympasieHus (CAY) wu  3akoHbl
peryiaupoBaHus;

— TunoBble CAY B XUMHUYECKOM MPOMBIIIEHHOCTH;

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

— ycroitunBocts CAY;

— OCHOBHBIE MOHATHUS 0 HeMMHENHbIX CAY, peneiiHbIX cucTeMax, JIOTHYECKUX allrOpuTMax
yIpaBieHus, aIallTUBHBIX U ONTUMAJIbHBIX CUCTEMAX yIPaBICHHUS.

Ymemu:

— OINpe/ENATh OCHOBHBIE CTAaTUYECKUE M JUHAMHYECKHE XapaKTEPUCTUKH OOBEKTOB
YIPaBIICHUS;

— BbIOMpATh PalMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— olLleHuBaTh ycroitunBocth CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHUO0POB A1t AuarHocTuku XTI

Braoemw:

— METOJAMHU TEOPUM ABTOMATHYECKOTO PETYIMPOBAHMS, OPraHU3aLMU U Pacu€ra CHUCTEM
ONTUMAJIBHOTO YIIPABJIEHUS MPOLECCAMU XUMHUYECKON TEXHOIOTHH.

3. Kpartkoe coaep:kanue QU CUUNLTAHBI
Paznen 1. OcHOBHBIE OHSITHS YNIPABJI€HUs] XUMHUKO-TEXHOJIOTHYECKHMH IMIPOIECCAMH.
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3HaueHne aBTOMATHYECKOTO YIpaBJICHUA I Pa3BUTUA XUMHYECKOI IIPOMBITIIJIICHHOCTH.
Ocobennoct YIIpaBJICHUA XHMUUYCCKUM MPCANPUATUEM H XUMHUKO-TEXHOJOTHYCCKHUM IIPOIECCOM.
TexHNKO-9KOHOMHYECKHH () (eKT BHEAPEHUs aBTOMATU3MPOBAHHBIX CHCTEM YIpaBlieHHsA. Poib cucrem
yIrpaBieHusl B 00ecriedeHuH 0e30MacHOCTH XMMHUYECKOTO MPOU3BOJICTBA M OXPaHbI OKPYXKAIOIIEH CPesbl.
OcHOBHBIE TepMUHBI U onpexaeneHus. Wepapxus ymnpaBieHus. OCHOBHBIE TNPUHIMIBI YIIPAaBICHUS.
Knaccudukanus cuctem ynpabienus @DyHkiuoHanbHas crpykrypa CAY. Ilokasatenu KadecTBa
YIPpaBJIEHHUSL.

Paspnen 2. OCHOBBI TEOPUM ABTOMAaTHYECKOI'0 YIIPABJICHUS.

Maremaruueckue moaenu CAY. Junamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
oTeparMoHHOT0 ucyucienus s ananuza CAY. TunoBele fMHAMUYECKHE 3BeHBSI. BpeMeHHbIC 1
YaCTOTHBIE  XapaKTEepPUCTUKU. OKBUBAJICHTHbIE  NpPEOOpa3oBaHMSI  CTPYKTYPHBIX  CXEM.
YcroituuBocTh JuHEHHBIX CAY ¢ oOpartHoil cBa3bio. Kiaccuduxaiuss 1 OCHOBHbBIE CBOMCTBA
00BEKTOB yIpaBieHUs. MeTonapl OIpeneneHus CBOWCTB 0O0BEKTOB ympaBieHUs. OCHOBHbIE
3aKOHBI PETyIHpPOBaHus. Perynsaropsl Ha OCHOBE UCKYCCTBEHHBIX HEHpOHHBIX ceTeil. [{udpobie u
pobacTHbIE CUCTEMBI yIpaBiieHUs. BbIOop 3aKoHa peryaupoBaHus U ONpeAesieHue ONTUMaNbHbIX
IapaMeTpOB HACTPOMKH MPOMBIIICHHBIX PETYIISITOPOB.

Pasznen 3. U3MepeHne TEXHOJIOTMYECKHUX MapaMeTPOB XMMHKO-TEXHOJIOIHYECKOro
npouecca.

l'ocynapctBeHHast cucreMa NIPOMBIIUIEHHBIX IPUOOPOB U CPEJICTB aBTOMATHU3AlUH.
OcHOBHBIE TEpPMHMHBI M OIpelneieHus MeTpojiorud. Meroasl u3Mepenuil. Cpezactsa
MU3MEPUTEIIBHON TEXHUKH, UX CTATUYECKUE U AMHAMUYECKHE cBOWCTBA. [lorpemuoctu nsmepenuii.
Croco6s1 miepeaun uHGOpMaNMK Ha paccTosHue. OpraHu3arus JUCTAHIIMOHHOW TUArHOCTHKHU
XTII. U3MepeHre OCHOBHBIX TEXHOJIOTUUYECKUX MTapaMeTPOB: JABIICHUS, TEMIIEPATYPhl, pacxo1a 1
KOJIMYECTBA, YPOBHS KUAKOCTU U CHITYYHX MaTEpPHAJIOB, COCTaBa U (PU3UKO-XMMHUYECKUX CBOMCTB
BEILIECTB.

Pa3nesn 4. OcCHOBBI NPOEKTHPOBAHUS ABTOMATHYECKHX CHCTEM YIpPaBJIeHUS] XUMHUKO-
TEXHOJIOTHYECKUMH MPOLECCaAMM.

OcoOennoctu  ynpasienuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOTMYECKHX
[apaMeTpoB: pacxoja, JaBieHusi, temmneparypsl, ypoBHs, pH. Texuuueckue cpernctsa CAY.
OcCHOBHbIE Pa3HOBUAHOCTH YIPABJSIOMIMX YCTPOMCTB. THIbI, XapakTEepUCTUKU U PACUET
VCIIOJIHUTENBHBIX MEXaHU3MOB U PETYIUPYIOUIUX opraHoB. OpopMiieHHe IPOEKTHOTO 3a/laHus Ha
aBTOMATHU3alMI0 TEXHOJOIMYECKOro rmpoiecca. Bbpibop Touek H3MepeHHus, KOHTpPOJ,
YIpaBIsieMbIX TapaMETPOB U YIPABIAIOMNX Bo3eicTBU. CTaHIapThl U YCIOBHbIE 0003HAUEHUS
Ui TexHonorudeckux cxeM. OcHoBHble cBefieHUs 00 ACY TII B XuMu4eckoil MpOMBIIIIEHHOCTH.
[Mpumepsr ACY TII B xuMuyeckoil NpOMBINUIEHHOCTH. OCHOBHBIE BBIBOJBI IO KYpCY.
CoBpemennblie TeHaeHuuu B pazsutuu CY XTIL

4. O0béM yueOHOI TMCUMITHHBI:

O0beM IMCUMIINHBI
Buja yyeOHo# padoThbl Axan. | Acip.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 6 219 189
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[Tpaxtnueckue 3ansatus (113) 0,89 32 24
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesbHasi pabora 2,33 84 63
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 2,33 84 63
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoMeXyTOUYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
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Buja urorosoro KOHTPOJIA IK3aMCH

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«30HA0BasE MUKPOCKONHS

1 Heap aucuumiauHbl — QopMupoBaHue y oOyyaroluxcs 3HaHUM O CKaHUPYIOLIEeH
30HJIOBOM MMKpPOCKONHH, €€ TEOPETHMUECKUX OCHOB, IMPUHIMUIOB pPAa0OTHI U BO3MOXKHOCTU
HCI0JIb30BAHUS JUISl aKTyaJIbHBIX 33/1a4 HAHOTEXHOJIOIMH U HAHOMATEpPHAaJIOB.

2 B pe3yabraTe H3yYeHHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JI/KEeH:

Obnadams CIeyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

[1K-2.1; I1K-2.2; T1K-2.3; TIK-5.3

3nams:

- KJIaccu(UKAIUIO METOJIOB CKAaHUPYIOIIEH 30HI0BON MUKPOCKOTINY;

- YCTpOWCTBO, MNPUHUUI pabOThl U (U3UYECKUE OCHOBBI CKAHUPYIOIIMX 30HJIOBBIX
MHUKPOCKOTIOB;

- MPUHLMIIBI peaju3allid aTOMapHOr0 pa3pelleHHss B CKaHUPYIOIIMX 30HJIOBBIX
MHUKPOCKOTIaXx;

- 001IMe TIPEICTABICHUS O Pa3pelIaroIeii CIOCOOHOCTH Pa3IMYHBIX BHJIOB;

- BO3MOYKHOCTHU M o0nactu npuMenenus Mero1oB C3M s uccnenoBanus

HaHOMAaTEepHaJIOB;

Ymems:

- AaHAJIM3UPOBATh N300paKEHUS U TaHHbIE, TIOJYYCHHbIE pa3InyHbIMU MeToamu C3M;

- KOPPEKTHO ONPeaeaTh MOp(}oI0ruo HaHOOOBEKTOB M HAHOMATEPUAJIOB;

- HCTI0JIb30BaTh cTaHAapTHbIE MeTouku C3M ais aHaM3a HAaHOMAaTepUaloB;

- hopMyIMPOBATH TEXHUYECKHUE TPEOOBAHUS K 0OBEKTaM MCCIICIOBAHUS;

Braoemy:

- HaBbIKAMH 00pabOTKH N300paXKeHUH, MOTy4E€HHBIX pa3IuuHbIMU MeTogamMu C3M;

MPUHIMIIAMHA TPOBEACHUS SKCIIEPUMEHTAa Ha COBPEMEHHBIX INpHOOpax CKaHUpYOLIEH
30HJI0BOM1 MUKPOCKOIINY;

- METOAaMH paboThl ¢ HAYYHOU JUTEPATYpOl U ANEKTPOHHO-OMOIMOTEUHBIMU PECypcaMu
10 TEOPETUYECKUM U TEXHOJOTHYECKUM acleKTaM CKaHHUPYIOIEeNH 30H0BON MUKPOCKOIIUU.

3 KpaTkoe coaep:kaHue JUCHUIIIMHBI

Pazoen 1. Ocnoswvl ckanupyrouieii 30100801 muxkpockonuu (C3M)

CoBpemeHHbIe MeTOAbl BH3yaJIU3alluu HaHoMaTepuanoB. COBpPEMEHHbBIE METOJIbI
BHU3yalM3allMM MU HUCCIEIOBaHUS HAHOOOBEKTOB M HaHoMarepuanoB. [lonsTtusi pazpearonieit
CHOCOOHOCTH M JU(PaKLHUOHHOIO Ipejaena. ATOMapHOE pa3pelieHHe B COBPEMEHHBIX METO/ax
uccinenoBanusi. CpaBHEHHE OCHOBHBIX MUKPOCKOIMYECKUX METOAOB (ONTUYECKUE, DJIEKTPOHHBIE,
30H70BbIe). [IpeumymiecTBa, HEIOCTATKU W OOJACTU NMPUMEHEHHS] CKaHUPYIOUIEH 3JIeKTPOHHOMN
MHKPOCKONHUH, MPOCBEUYMBAIOUIECH 3JIEKTPOHHOM MHMKPOCKONHH W CKAHUPYIOMIEH SJIEKTPOHHOU
MUKPOCKOTIUH.

Beegenne B C3M. Hcropus C3M. VYcTpoHcTBO M NpUHLMI PabOThl CKaHUPYOIIMX
30HII0BBIX MHKpOCKomoB. OcHoBHble 3nieMeHTH C3M. Ckanepsl. Cuctema oOpaTHOM CBSI3H.
3onpoBeie Aatuukd. [lpunmmn ¢opmupoBanus uzoOpaxkenus B C3M. 3amura OT BHEIIHUX
BozaeiictBuil. Knaccudpukamuss wmetonmoB C3M. CpaBHeHue pa3pemiaromieii  CcrnocoOHOCTH
paznuuHbIX BUI0B C3M.

Crkanupywomas TyHHeabHass Muxkpockonuss (CTM). ®usuyeckue ocHoBel CTM.
DONEeKTPOHHBIE CTPYKTYpbl TBEPAOTO Tela W €ro TMOBEPXHOCTH. TyHHENbHBIM 3(PQeExKT.
Texunueckue ocHoBbl CTM. KoHCTpyKIIMu CKaHUPYIOUIMX TYHHEIBHBIX MUKPOCKOIIOB. PexXuMbl
pabotet CTM. Mertoa moctossHHOW Toka. MeToJl MOCTOSTHHOM BBICOTHI. MeToJ OTOOpakeHHe
paboTel BbIxoja. Peanuzanus aToMapHOro paspelleHuss B CKaHUPYIOIIEM TYHHEJIbHOM
mukpockone. Orpannuenuss CTM. IloaroroBka mnoBepxHocTu TBepAblx Ten it CTM
HCCIIE0BaHUN.
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ATomHO-cu10Bass Mukpockonusi (ACM). CunoBoe B3auMOJISHCTBHE 30HA0BOTO TaTYHKa
n oOpazua. Ilorenmuman Jlennapna-/[>konca. ACM 30HABI: BHABI, CHOCOOBI H3TOTOBJICHHS,
ocHoBHbIe napameTpsl. Konctpykius ACM. CrnocoObl peructpanii OTKJIOHEHHUS KaHTUIIEBepa.
Pexumpr pabotei ACM. KoHTakTHasi aTOMHO-CHJIOBasi MMKpPOCKOMHS- METOJ| IOCTOSIHHOM
BBICOTBI, METOJ TIOCTOSIHHOM CHJbl, KOHTAaKTHBIH MeToJ paccoryiacoBanus. Henocratku
koHTakTHOM ACM. TlosykoHTaKkTHasE aTOMHO-CWJIOBasi MHKpockomnusi. IlpemmymiectBa u
HezocTaTKku noiaykoHTakTHON ACM. Kpusble 3aBucMMOCTH CHIIBI OT paccTosiHus. JlatepanbHoe
B3aMMOJICHICTBUE 30HAA © o0O0pa3na. Mukpockomus JaTepalbHBIX CUJI. Paspemaromnas
cnocobHocte ACM. beckontaktHas ACM. Bo3moxHoctu 6eckontaktHoit ACM. Mcnonbs3oBanue
OpraHMYECKUX MOJIEKYJ B KayecTBe 30H10B A1t C3M. HanotpyOku — natunku C3M.

Ckanupyomas 0JIMKHEI0JIbHasA ONTHYECKAS MUKPOCKONUA (CBOM).
Teopernueckue ocHoBel CBOM. DddexTuBHOE NPEoI0IeHNEe ONTHUECKOro IU(GPAKIIMOHHOTO
npenena. 3oHael CBOM: tumbl, usrotoBieHue. KoHCTpyKIuu OIMKHENOIBHBIX ONTHUECKUX
MUKpPOCKOTIOB. KOHTpOJb paccTosiHUS MEXAy 30HAOM M MOBEPXHOCTHbIO. Peanuszaiusi cuctembl
obpatHo#t cBsi3u. Paspemaromas crnocoonocte CBOM. Pexumbr pabotet u Buasl CBOM.
Kondurypauuss CbOM c monynem UK-Dypoe.

Paszoen 2. Bozmorncnocmu C3IM

Apyrue Buast C3M. Mukpockonus cuil TpeHus. Meroa MOAYISUUU  CHUJIBL.
Muoromnpoxoaasie MeToauku padotel C3M. DnexktpocuioBasi Muxkpockonwus. CkaHUpyromas
eMKOCTHasi MUKpockomnus. Meron 3ou1a KensBuna. MarautHas cunoBas Mmukpockonust (MCM).
[Tpunuun padotel C3M B pexxume MCM. Kpasucrarunueckue meroaukn MCM. KonebarenbHbie
Metoaukn MCM. 3onnoBsie gatuuku st MCM. Jlutorpadus B C3M. CTM, ACM nutorpadus.
AHOJIHO-OKHCIUTENbHAs TUTOrpadus.

Bo3moxnoctu C3M. Ilpeumymecta u Henoctatk C3M. Crannaptel C3M. Hckaxkenue
n300paxeHus: ckaHepoM. VckaxkeHus, CBSI3aHHbIE C 30H/IOBBIM JaTYUKOM. VckaxeHus:, CBsI3aHHbIE
pexumoM pabotel C3M. KamuOposka C3M. IlpuHuumnel KoppekTupoBKu u3oOpaxkenuini C3M.
Bo3MoxHOCTH aTOMHO-CHIJIOBOM MHKPOCKOIIUU B OMpeesieHnu (OpMbl U pa3MepOB HAHOYACTHUI]
METaJJIOB M HX COEAMHEHWH. METOIMKU BOCCTAaHOBJIEHUS pPEAJbHOW TI'€OMETpUH OOBEKTOB
uccinenoBanuss ACM. Bo3MOXXHOCTh MpoOBeJIeHUS] Hepa3pyLIAOINX HCCIEIOBaHUN C MOMOIIbIO
ACM.

Pazoen 3. Ilpumenenue C3M

IIpumenenne C3M I Hcc/IeI0BAaHUSI OCHOBHBIX KJIACCOB HAHOMATEPHAJIOB.
AtomapHoe paspemieHue, nocturayroe ¢ nomompio CTM. Ilpumenenne MCM. Ilpumenenus
OnmKHenoapHOM onTuky. McecnenoBanue BOAOPOaHbIX cBsi3eil. Onpenenenue pasmepoB U GOpMbI
HaHouacTull. HMccienoBanuss Mop¢oJIOTUH U JIOKAJIBHBIX CBOMCTB IOJMMEPHBIX MaTepHAaoB.
HccnenoBanusi MarHUTHBIX HAHOYACTHUI] U CTPYKTYp MeTooM MCM. Brruncinenue aare3smoHHbIX
cuin metogoM ACM. BosmoxsHoctu u nepcnektuBbl ACM B ucciieIOBaHUM CUHTETHUECKUX
XMUMHUYECKUX BOJIOKOH. McciienoBanue HagMOJIEKyIIPHOU CTPYKTYphI MOJUMEPOB U KOMIIO3UTOB.
UcnonwszoBanne C3M miist ucciaeaoBaHust MOPQOJIOTUH U MTPOIIECCOB POCTA.

Hccnenopanue 0uosioruyeckux o00bekToB ¢ nomompbo C3M. Mcnonb3oBanue C3M B
pasnmuuHbIX cpenax. Bosmoxuoctn C3M st uccnenoBaHus OOBEKTOB B KUAKUX Cpefax.
[TpuHUMIBI TPUTOTOBIEHUSI OMOJIOTUYECKUX OOBEKTOB IJIs HccieqoBaHHUs ¢ nomoupio C3M.
Bo3MoxxHOCTH B ucCciemoBaHMM OENKOBBIX MOJIeKya ¢ mnomomipio C3M. Hsyuenme JIHK.
Uccnenoanus BupycoB u 6aktepuii. MccienoBanre aare3nOHHBIX B3aUMOICHCTBUM.

Cospemennbie npudopbl 1 MeToabl C3M. OCHOBHBIE MPOU3BOJIUTENN CKAaHUPYIOIIUX
30HJ0BBIX MUKpockonioB. @opmat nanubix B C3M. Bapuants! Busyanuszanuu C3M uzo0OpakeHui.
KonnuectBennniii anamuz C3M  u3oOpaxenuil. CraTUCTHUECKUH aHaIM3 H300pakKeHHIH,
MOJIy4YEHHBIX ¢ nmoMoInbo C3M.
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4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTh AU CIUNIJIMHBI 3,0 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,11 4 3
Jlexinm 0,45 16 12
B TOM 4ucJe B (popme NpaKTUYECKOU MOATOTOBKH - - -
[Tpaktnueckue 3anstus (113) 0,88 32 24
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTesnibHas paboTa 167 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHHUE Pa3/IeiOB IUCHUIIIMHBI ’ 59,8 | 44,85
Bua konTpoJsi: 3ayer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«MeToabl TEPMUYECKOT0 AHAJIU3A B TEXHOJOTHH HAHOMATEPHATIOBY

1 Heasb AucuunIuHbl — GOPMUPOBAHUH Y OOYUAIOIIMXCS KOMIUIEKCHOTO MPEICTaBICHUS
0 BO3MOYKHOCTSIX TEPMUYECKOTO aHAIN3a JUIsl HCCIIEIOBAaHUSI HAHOMATEPHAJIOB.

2 B pe3yabTaTe u3y4eHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[TK-2.1; TIK-2.2; TIK-2.3; T1K-5.3

3names:

- KnaccupuKanmuieo W (PU3NYECKO-XMMHUYECKHE OCHOBBI TEPMHUYECKOTO  aHaau3a
MaTepHuasos;

— YCTPOMCTBO W MPUHIIUI PAOOTHI OCHOBHBIX TIPHUOOPOB TEPMUUECKOTO aHAIIN3A;

- BO3MOXHOCTH TPHUMEHEHHUS TEPMUUYECKMX METOJIOB aHajlu3a B TEXHOJIOTHUH
HaHOMAaTEPHUAJIOB;

Ymemo:

- aQHAJIM3UPOBATh  PE3yJAbTAaThl  HWCCICIOBAHUS  HAHOMATEPHUAIOB  TEPMHUYECCKUMU
METOJIaMU;

— PacCUMTHIBATh (PUIUKO-XUMUYECKUE TapaMeTphl XMMHUYECKUX PEAKIUi C yJacTHEM
HaHOMAaTEPHUAJIOB 10 PE3YJIbTaTaM TEPMOTPABUMETPHUH M CKAHUPYIOIIECH KaTOPUMETPHUH;

- moabupaTh  HEOOXOaUMOE  TEeXHHYEeCKoe  OQOpMIIGHHE Ui HMCCIEIOBAHUSA
HaHOMaTepHUaIOB TPEOyeMBbIX THIIOB.

Braoemy:

- CTaHIAPTHBIMH METOJMKAMH aHAJIN3a HAHOMATEPUaJIOB METOJAMU TEPMOTPABUMETPHH
u mudepeHnnaTbHO-CKaHUPYIOIEH KaIOPUMETPUH,

- OCHOBaMH TEPMOKHHETHYECKOTO aHAJIHN3a;

- MerojaMu palbOThl C HAYYHOH-TEXHHYECKOW JMTEPATypol IO TEOPETUYECKUM U
TEXHOJIOTHYECKUM aCIIEKTaM TEPMOTPABUMETPHUUCCKOTO aHAIN3a HAHOMATEPHAJIOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszgea 1. UcTopusi 1 OCHOBBI TEPMHYECKOI0 AHAJIN3Aa MAaTEPUAJIOB

Hcrtopusi U 3Tanbl pa3BUTHA TEPMUYECKHMX METOA0OB aHaJM3a. DKcnepuMmeHThl Jle-
[Matense m Octena. MeTo NMEPHOIUYECKOTO MPOKAIMBAHUA-B3BeMBaHus. [IpuHIMIIMATBHOE
YCTPOUCTBO nepuBarorpada.
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OcHOBHBIE 321241 TEPMHYECKOI0 AHAJIM3a MATePHAT0B. PU3HKO-XUMHUYECKHE OCHOBBI
TEPMUYECKHX METOJOB aHanu3a. J(MHAMMYECKUH M HM30TEPMHUYECKUE PEXKUMBI TEPMHYECKHUX
MeT0/10B aHayin3a. O6J1acTu NPUMEHEHUs TEPMUYECKUX METO/I0B aHAIM3a HAHOMATEPUAJIOB.

Texnnuyeckass  peaju3anusi TepPMHYECKOro aHaausa.lepmomapbl:  MaTepHab
ncporicra. llonsaTue stasioHa BemecTBa. BiausHue CKOPOCTH peakUMid M YCIOBUS IPOBEINCHUS
JKCIIEpUMEHTa (pa3mep Turis, (Qopmbl AepraTessi, TpoObl, CKOPOCTH HarpeBa, BIUSHUE
atMoceppl B meun) Ha ¢dopmy auddepenuumanbHoii KpuBoM. MCTOUHMKM OWIMOOK H
norpenrHocTeit B AuddepeHmaibHO-TEPMUIECKOM aHaTU3E.

Paspen 2. Kinaccuyeckune MeTo/ibl TEPMUYECKOI0 aHAIU3A

TepmorpaBumerpuueckuii anaau3 (TT'A). OcHOBBI MeTO/a TEPMOTPABUMETPUUECKOTO
ananu3a. [Ipunnun ycrpoiictBa nmpudopa TT'A. Kpussie TI'A. Bocnpon3Boansiock U TOYHOCTH
merona TI'A. BnusHue ycnoBusi mpoBefeHMsI 3KcriepuMeHTa Ha pesyapTaThl TI'A. CrnocoObl
OIIPENEICHUsI TEMIIEPATYPHBIX UHTEPBAJIOB PA3JIOKEHUS BEUIECTB, ONPEACICHHUE MOTEPh MACCHI.
WcTounnku ommbok u norpemntHocreii B TT'A.

Juddepennuanbuo-repmudecknii anaaus (JATA). OcnoBsl meTona muddepeHnnanibHo-
TepMuueckoro aHanuza. YpaBHeHue Kupxroda. Ilpunnun ycrpoiictBa npubopa JATA. Kpussie
ATA. IlpeumymecrBa u Hegocratku A TA. Tennonepenoc.

AuddepennuanbHo-ckanupyomas kajgopumerpusi (ACK). OOCnactu npumeHeHUs
JCK). Croco0sl ompeaeneHusi TEMIEPATYPHbIX MHTEPBAJIOB PA3JIOKEHUS BEIIECTB U (Pa30BBIX
nepexonioB. KonnuecTBeHHOe ompexaeneHue TemioBbix 3¢ddexrtos. MccnenoBanue KUHETHKU
peaKIii TEPMUYECKOTO pPa3loKeHUs MarepuanoB. VCTOYHMKM OmMOOK W TOTPEIIHOCTEH B
JCK.Bapuantsel JICK npunuunuanbio-otanunbie oT JATA. CuHXpOHHBIH TEpMUUECKUI aHAIHU3
MaTepHuasios.

JAunaromerpusi. Xapakrepuctuka metona. OmnpeneneHne W3MEHEHUN IJIMHBI 00pa3IoB
IIPY HarpeBe M OXJIAXKICHUU WIM IPU U30TEPMUYECKOHN BbLAECpKKE. TeMIepaTypHbIii KOHTPOJIb B
muinatomerpe. Jpon-kanopumerpus. CriocoObl onpesiesieHus: TeI0EMKOCTH MaTEPHAJIOB.

Pa3zpen3. KomniiekcHbIe METOABI AHAJIN32 HAHOMATEPUAJIOB

Tepmuueckuili aHaJu3 ¢ M3yyeHHeM BbiAeauBmIMXcs ra3oB. CoBmenieHue npudOpoB
tepmuueckoro aHanuza ¢ UK-®ypee u macc-cnexkrpomerpamu (MC). CTA-UK-®ypbe: npuHun
pabotel 1 obnactu npumeHerus. CTA-MC: npunuumn padoTsl 1 00J1aCTH NPUMEHEHUS.

IIpyMeHeHne TepMHUYECKHX METOAOB /ISl aHAIHM3Aa HaHOMaTepHuanaoB. VccnenoBanue
IUIABJICHUS. HAaHOYACTHUI[ METAJIJIOB C MOMOIIBIO TEPMUYECKHX METO/]0B aHaiuza. OnpeneneHue
TEIUIOEMKOCTH HAHOCTPYKTYPUPOBAaHHBIX MaTepuainoB. CHHXpPOHHBIH TEPMHUECKUN aHaIU3
KOMIIO3ULIMOHHBIX MaTEPUAIIOB.

Hcciaenopanue KOJHMYECTBEHHBIX XAPAKTEPUCTHK HAHOMATEPHAJIOB MeETOAAMM
TepMHUYecKkoro ananausa.llccienoBanue pa3oBbIX JuarpaMM MHOTOKOMIIOHEHTHBIX HaHOCHCTEM.
Bnusinue paznuusbix ¢(akTopoB (IIPpUMECH, XUMHUYECKHE B3aUMOJIEHCTBUS, aTMOcdepa Meun) Ha
TOYHOCTb KOJIMYECTBEHHOI'O ¥ KAUECTBEHHOTO aHAIN3A.

IlepciekTUBHBIE MeTO/bI TEPMHUYECKOr0o aHaan3a.OCHOBHbIE MIPUHIUIIBI
TepMoMaraHuToMeTpun. TepmocoHomerpus. Bricokoremneparypusiii ontudeckuid JITA wu ero
aHasiorn. Mertoj Ja3epHOM BCHBILIKW: NPUHIUIHKAIBHOE YCTPOMCTBO mpubopa, (U3KKO-
XUMUYECKNE OCHOBBI, IPUMEPBI IPUMEHEHUA. MeTo/| IperoIMX IUIAT. BRICOKOTOYHOE U3MepeHne
TEIIOBBIX ITOTOKOB.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 3,0 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJjie B (popMe NPAKTHYECKOM NOATOTOBKH 0,11 4 3
Jlexinm 0,45 16 12
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B TOM 4HcJe B (POpMe MPAKTHUECKOM MOITOTOBKH -
[TpakTnueckue 3anstus (113) 0,88 32 24
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4HcJje B (hopMe MPaKTHIECKOH MOITOTOBKH -
CamocrosiTesibHasi paboTa 1,67 60 45

KoHTakTHas camocrosiTesnbHas paboTa 167 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IEI0B IUCHUIIIMHBI ’ 59,8 | 44,85
Bua konTpos: 3auer

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«MeToapbl J1a3epHOil IMppakuun I U3YyUeHHsS] HAHOMATepPUAJIOB)

1 Heap AUCHUIJIMHBI — MPUOOPETCHWE 3HAHWM, YMEHWM, BIAJACHUN U (POPMHUpPOBAHUE
KOMITIETEHIMI B 00JIaCTH METOJIOB JIa3epHOU AU(PPaKLIUU [yl aHaI13a HAHOMAaTepPHUAaJIOB.

2 B pesyabrare H3yYeHMs [MCHMILUIMHBI OOydYalolIuiicd 1O Mporpamme
0akaJlaBpHAaTAa J0JIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

[1K-2.1; I1K-2.2; T1K-2.3; TIK-5.3

3nams:

— TEOPETUYECKHE OCHOBBI CTATHUECKOI0 ¥ IMHAMUYECKOTO pacCEUBAHUS CBETA,

— YCTPOMCTBO M MPUHLKUI PaOOTHI JIa3epHBIX aHAJIN3aTOPOB pa3Mepa YacTHIL;

— BO3MOXHOCTU M 00JIaCTH MPUMEHEHHSI METOJIOB JWHAMUYECKOTO CBETOPACCESHUS IS
HCCIEeA0BaHUsI HAHOMATEPUAJIOB;

Ymemo:

— aHaJIM3UpPOBaTh M300paKEHUST U JIaHHBIE, I[OJyYEHHbIE METOJOM JUHAMUYECKOIO
paccesiHus CBETa;

— (popmynHpoBaTh TEXHUUECKHE TPEOOBAHUS K 0ObEKTaM HCCIIEI0BAHUS;

Braoemy:

—HaBblKaMM  00paOOTKM W  MHTEPOpPETAlUU  JAHHBIX, IOJYYEHHBIX  METOJO0M
JMHAMHYECKOIO PacCesHUs CBETa;

— MeToJaMH pabOThI ¢ HAYYHOU JIUTEPaTypOl U AJIEKTPOHHO-OMOIMOTEUHBIMU pPECypcamu,
CBSI3aHHBIMU C IPUMEHEHHUEM JIa3epHOU TUPAKIUK JUIsl aHAJIU3a HAHOMATEPHAJIOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI
Paspnen 1. Teopernyeckue 0CHOBBI CBeTOpPacCCesTHUS
1.1 BBenenmne. /IuarnocTuka u MeTobl MCCI€I0BAHUSI HAHOMATEPUAJIOB U HAHOCTPYKTYP

Metonpl onpenenenust pasmepa yactuill. CutoBbiii Merona. CelMMEHTAlMOHHBIA METOI.
Konnykromerpuueckuii  metox. Meros MHUKPOCKOIMH, Pa3HOBHJIHOCTH  MHKPOCKOIIOB.
TexHnyeckoe ocHalleHue, oOmiasi KOHCTPYKIUS 3JEKTPOHHBIX MHKPOCKOIIOB U XapaKTEPUCTHKHU
uH(popMaluy, TOJy4aeMOW C HCIOJb30BAHUEM pPA3JIMYHO OCHAIICHHBIX MUKPOCKOIIOB.
Pa3pemaromast croco6HocTh MHKpOckornoB. IloaroroBka oOpa3noB [uisi HCCIEIOBaHUS Ha
MuKkpockonax.  Omnpenenenue  auamerpa  Hecepuueckux  4vactul. [IpuHnMnuanbHbIE
BO3MOYHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B CIIy4ae UX MPUMEHEHUS JUIsl aHaJIu3a MaTepuaos.
1.2 TeopeTruyeckne 0OCHOBBI CBETOPACCESTHUS

Uctopus ceeropaccesnus. OnTuyeckuil 1uana3zoH 3JIEKTPOMAarHuTHBIX BOJIH. Dusnueckue
OCHOBBI MPOLECCOB PACCESHUs U NOTJIOLIEHUS CBETA. YCJIOBHUS M BHJBI PAJICEBCKOTO PACCESHUA.
Paccesnue manplMM 4acTMLAMM IOJISIPU30BAHHOTO M HENOJIAPU30BAHHOIO cBeTa. PaccesHue Ha
Gaykryanusx W yacTulax. SBieHus, HaOMIOJArOIIMEcs] MpPU pacnpoOCTpPaHEHUH CBETa B
JUCIEPCHBIX CUCTEMAX. YIIPYrO€ U HEYNPYrO€ pacCesHUE.
1.3 Teopusi MOJIEKYJISIPHOTO paccesiHUsI CBeTa

Senennss  Manpenbiutama-bpuwimoosa w Pamana.  JlazepHas — crieKTpoCKONMs
KOMOHMHAIIMOHHOTO paccesiHusl. BbiHyX/IeHHOe KOMOHMHAaIMOHHOE paccesHue. Mogens JlopeHua.
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Teopust Panes monexynsipHoro paccesnus. OCHOBHbIE cieCTBUSL Teopun Panes. MonekynspHoe
paccesiHie Ha (DIyKTyalusix aHU30TPOIUHU B raze. MouiekynsipHas pedpakiusi.

Paznen 2. [lunaMmuyeckoe M cTaTH4YecKoe paccenBaHHe CBeTa

2.1 IlorsiomeHune U paccesinue cBera chepuyeckoi yacruuei (reopuss Mu)

CriekTpasibHble XapaKTEpUCTUKU paccesHHsl CBeTa Ha c(epUuecKHUX ydacTuiax. BrusHue
CTPYKTYphl U (DOpMBI pPACCEMBAIOLIMX YACTHUI] HAa ONTHYECKHUE XapaKTEPUCTUKU TUCIEPCHOMN
cucteMbl. OCOOEHHOCTH MHJIUKATPUC paccestHUsl Ha c(EepUyYecKUX YacTHIaX B 3aBUCHUMOCTH OT
pa3Mepa M ONTHYECKHX NOCTOSHHBIX. BekropHas auarpamma Mu. Teopuss @payHrodepa.
MHuoroxkpatHoe paccenBanue. CTaTHueCKOe pacCeuBaHUE CBETA.

2.2 JIuHaMu4ecKoe pacceuBaHue CBeTa

OcHOBHBIE HJIeU IMHAMUYECKOTO paccenBaHus cBeTa. [lapamerpsl onpeaeneHuss METOA0M
JUHAMHYECKOIO  CBeTopaccessHus [ uapoanHaMUYecKuil auaMerp. DJIEKTPOKHMHETUYECKUI
nmoTeHuan. DnekrpoknHernueckue sisiaeHus. Teopust JIDC. Monekynsapuas macca. CpaBHEHHE
METO/I0B CTaTMUECKOT0 U IMHAMUYECKOTO PACCESIHUSI CBETA.

Pa3nea 3. JlazepHble aHaau3aTopbl. CxeMbl YCTAHOBOK
3.1 CocTtaBHble 3JIeMeHTHI AaHAJIU3aTOPOB pa3Mepa YacTHIL

Jlazepsl, npuHLMI paloThl Jiazepa. Buasl nasepoB. AkTuBHas cpena JjiazepoB. Hakauka,
MEXaHU3M «HaKauyKku» JiazepoB. OnTuyeckuil pe3oHaTop. XapaKTepUCTUKU KAaueCcTBA M3ITyYCHHS
na3epoB. Jlerexkropbl ¢poToHOB. DoTOAMUCCHOHHBIE ycTpoiicTBa. [Ipubop xoppensauuu. Cucrema
cuera (POTOHOB.

3.2 lIpyHIUNHAIBHbIE CXeMbl YCTAHOBOK JIA3ePHbIX AHAJIN3aTOPOB.

[IpyHUMnMaNbHBIE CXEMbl YCTAaHOBOK JIa3epHbIX aHaiu3aropoB KkomnaHuu Fritsch,
Malvern, Horiba u mnpouee. [Ipubopsl, ocoOeHHOCTH MoOJeNEH Ja3epHbIX aHAIU3aTOPOB,
JOTIOJTHUTEbHBIE MOIyau. llpuMeHeHue MeTona ja3zepHOW AUQPAKUUU JUIS HCCIIETOBAaHUS
HaHOMAaTEpHAaJIOB.

4. O0beM yueOHOM THCHMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHMUIJIMHbI 4,0 144 108
KonrakTHasi paboTa — ayIuTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJjie B (popMe NPAKTHYECKOM OATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJie B popme NpaKTUYECKOU MOATOTOBKH - - -
[TpaxTnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B popme NpaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJie B (popMe NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 2,22 80 60
KonTakTHas camocrositenbHas paboTa 227 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI ’ 79,8 | 59,85
Bua konTpoJs: 3ayer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«DU3NKOXUMMS M TEXHOJOTHUS YIJIEPOAHbIX HAHOMATEPHAJIOB)

1 Heapr AMCHMIIMHBI — IPUOOPETEHNE 3HAHUM, YMEHUM, BIaJACHMN M (OPMUPOBAHUE
KOMIIETEHIIUH B 00JIACTH YTJIEPOJHBIX HAHOMATEPHUAIOB W O3HAKOMJICHHE C HMX CTPYKTYpPOH,
CBOMCTBAaMH, BO3MOKHOCTSIMU IPUMEHEHHSI.

2 B pe3yabrare wu3yYeHUs JUCHUIJIMHBI O0y4alOIMiicsi 1O TMporpamMmme
0akajiaBpuaTa J10JIKeH:
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Obnadams CIeyIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTHKCHUS:

[1K-2.1; I1K-2.2; T1K-2.3; TIK-5.3

3names:

- Moaudukanuu yriepojaa, CTPYKTYpy U CBOMCTBAa YIVIEPOJHBIX HaHOMATEpHAJIOB,
BO3MOYHOCTHU MX UCIOJIb30BaHUS;

Ymemy:

- HCHOJb30BaTh pPA3JIMYHbIE HCTOYHUKUA HHGOPMAIUMU JJIs IOJYy4YEHHsS CBEACHUU O
HOBEHIIMX UCCIEIOBAHUSX B 00IaCTH YIJIEPOIHBIX HAHOMATEPUAIIOB;

- KPUTHYECKU aHAIM3UPOBATH HAyYHbIE MyOIHUKAINY;

Braoemy:

- HaBBIKAMU MOJATOTOBKH aHAJIMTUYECKUX 0030pOB COBPEMEHHOM HAay4yHOU JUTEpaTyphl B
o0JacTu yriepoaHbIX HAHOMATEpUaIoOB B YCTHOM U MUCbMEHHOM (popme.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Paznesn 1. Knaccupuxauus yriiepoaHbix HaHOCTYKTYp. HanoTpyOku u dpyiiepennst

1.1 Bgegenme. Kiuaccupukauusi yriepoaHbiX HAHOCTPYKTYP AJUIOTPOIHBIE
Moaudukanuu yriaepoga OCHOBHbIE MOHSATUS KBAHTOBOM Xumuu. ['mOpuauszanusi aTOMHBIX
opOuTanieil ¥ MHOrooOpasue auIoTPONHBIX MOAU(PUKALNUNA U XUMUYECKUX COCAMHEHUN Yyriiepoja.
Anmaz wu ankanel. ['padut, rpaden, apeHsl, anakeHbl, KapOwH, ankuHbl. CMeElIIaHHBIC U
IIPOMEXYTOUHBIE AJFIOTPOITHBIE MOAU(DUKAIINY YTIIEPOa.

1.2 Yraepoanble HAHOTPYOKHU. VcTopust OTKpBITUS YTIIEpOJHBIX HaHOTPYOOK. [loHsTHe
OJIHOCTEHHBIX M MHOTOCTEHHBIX YIJIEPOJHBIX HaHOTpYyOOK. MHpopmamnus o0 uUX CTpoeHHHM H
MeTonax mnoiydeHus. CTpyKTypHble CBOMCTBA. XUPAJIbHOCTh HAHOTPYOOK. OJIEKTPOHHbIE
CBOWCTBA HAHOTPYOOK. OJEKTPOHHBIC CBOWCTBA TPaUTOBOM IUIOCKOCTH. MexaHHYecKue
CBOWCTBA. YIpyrue CBOWCTBA YIJIEPOJHBIX HAHOTPYOOK. ODJIEKTPOMEXaHWYECKHE CBOMCTBA
yraepoaHblx HaHOTpYOoK. Ilonsatue xupampbHOCTH. OOCYXIEHHE B3aUMOCBSI3U XHUPAJIBHOCTH U
(¢u3NYeCKuX CBOMCTB YIJIEpOAHBIX HAHOTPYOOK. IlpumMeHeHWe yriepoJHbIX HaHOTPYOOK.
TokcHMYHOCTH HAHOTPYOOK.

1.3 ®yauepen. Vctopus otkpeitus ¢ymiepenoB. Kiacrepsr yriaepona. YcraHoBka u
Metonukn Puuapma Cwmommu. Otkpeitust bakvmuncrepa @ysuiepa. Ilonsitue o dymiepenax.
Teopema Dillepa M CTpPyKTypa MOJEKYd (yIJIepeHOB U YIVIEPOJHBIX HAHOKJIACTEPOB,
¢bymiepeHonoJ00HbIE CTPYKTYpPhl B JKMBOW NpUpoJie. YTJIEepoJHble KiacTepbl (QyIepOUTHOTO
tuna. CuaTe3, MOAN(GUIIUPOBAHNE, UCIIOJIB30BaHNE (DYIIIEPEHOB.

Pa3znesn 2. Kommo3utbl Ha OCHOBe YIJIepOJHBIX HaHoMaTepuanoB. Heyriepoansbie
HaHOTpPYOKH. 'paden. Hanoanmas

2.1 I'paden. [lonstus rpadura, rpadena, okcuaa rpadeHa, CTpoeHUE U 0cOObIe CBOMCTBA
rpagena.  Xumuueckoe  MoaudunmpoBanue  rpadena.  «I'padeHoBas»  IICKTPOHHKA.
MHuorocnoinsii  snutakcuanbHbli rpapen (MEG). Crpykrypa, 3JeKTpUyecKue CBOWCTBA,
MEXaHUYECKUe CBOICTBA, BO3MOXKHOCTU IPUMEHEHUS B AJIEKTPOHUKE

2.2 Hanoanma3s. [lonsaTus HaHOanMasza, CTpO€HHE W OCOObIE CBOWCTBA HaHOAJIMas3a.
TexHonorus MnoyiydeHus AETOHAIMOHHBIX HaHOaiMa30B. OYUCTKAa HAHOAIMAa30B OT IPUMECEH.
MeTtoapl KOHTpOJISI CTETNEHH YHCTOTHI JIETOHAIMOHHBIX HaHoaiMa3oB (AHA). Ilomydenue
HaHoanMmasHbIX cycrien3uit. Ctpykrypa JJIHA. Ilpaktuueckoe ncnonszoBanue JJHA.

2.3 Komno3ursl, cogep:xaime yrijepoaHble MaTepuaiabl. MaTepuanabl 1 KOMIIO3UTHI HA
OCHOBE YIJIEpOJHbIX HAaHOTPYOOK. [losmMepsl U KOMIO3UTHBIE MaTepuanbl Ha OCHOBE APYTUX
YTIEPOIHBIX HAHOCTPYKTYP.

2.4  Heyriepoanble  HaHOTpYOku.  [loHATue  HeyrnepogHbIX  HaHOTPYOOK.
OyHKIMOHAJIbHBIE CBOWCTBA M MPAKTUYECKOE MCIIOIb30BAHUE pPAa3IMUHBIX HEYTJIEPOIHBIX
HaHOTPYOOK.
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4. O0beM yueOHOMH THCUMTIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHHUIIJIMHbI 4,0 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B (popme NpaKTUYECKOU MOATOTOBKH - - -
[Tpaktnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTesnibHas paboTa 227 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeT0B IUCHUIIIMHBI ’ 79,8 | 59,85
Bua konTpoJsi: 3ayer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HanomaTepuaJbl 1J151 HANPABJEHHOI0 TPAHCIOPTA JIEKAPCTBEHHbIX BelIeCTB»

1 Ileab AMCUMIUIMHBI — O3HAKOMHTH CTYIAEHTOB C IEPCIEKTHBHBIMU HAIPaBICHUAMU
MIPUMEHEHHs] HAHOMAaTepHaioB B (papMaleBTUKE U MPoOIeMaMu CO3AaHUs HOBBIX JIEKAPCTBEHHBIX
CPEICTB, JaTh MOHATHE 00 OCHOBaX 0OIIEel (apMaKOJIOTuH, MOKa3aTh OCHOBHBIE HAIIPABJICHUS U
MOAXO0/bl K pa3pabOTKe HAHOYACTHIl U HaHOMATepHaloB i (apMaleBTUKU, AATh MPUMEPBI
KOHKPETHBIX pa3pa0OTOK HAaHOMAaTepHaJloB JJisi HAlpaBJIE€HHOIO TPaHCIOPTa BELIECTB U
JIEKapCTBEHHBIX CPEJICTB, COAEPIKAILMX TAKHUEe HaHOMAaTEepUaIbl.

2 B pe3yabrare H3yYeHMs [MCUMILUIMHBI oO0ydYaloluiicd 1O Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIeNyONMMA KOMIIETSHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[IK-1.1; I1K-1.3; T1K-4.1; TIK-5.1

3names:

- IEpCIEKTUBHBIE HAIIPaBJICHUsI IPUMEHEHHSI HAHOMATEPUAJIOB B MEUIIMHE;

- OCHOBBI 001IeH (hapMaKoJIOTUH W aKTyaJlbHbIE MPOOJIEMBI, CBA3aHHbIE C CO3/JaHUEM U
MIPUMEHEHHEM HaHOCHCTEM U HAHOMAaTepHUaJIoB JUIsl (papMalleBTUKY;

- IPUMEPHI UCMOIH30BaHUSI HAHOMATEPUAJIOB JUISl HAIIPABJICHHOTO TPAHCIIOPTA BEIIECTB;

Ymemo:

- U3yyaTh M aHaJIM3UPOBATh HAYYHYIO MH(OPMALMIO 0 CO3JaHHUI0, UCCIEIOBAHUIO U
MPUMEHEHHIO HAHOCUCTEM U HaHOMATEePHAJIOB AJisl (hapMalleBTHKU;

- TPUMEHATH TEOpeTHYECKHEe 3HaHUs 00 OCHOBHBIX MOJAXOJaX K pa3paboTke
HAaHOMATEpPHAJIOB I MEAMIMHCKOrO TMPUMEHEHUsS JUIsl pEHIeHHs] HCCIIEeNOBAaTEIbCKUX U
MIPUKJIAIHBIX 33/1a4;

Braoemy:

- CIOCOOHOCTBIO K KPUTHUECKOMY aHalu3y M OLEHKE COBPEMEHHBIX HAay4YHBIX
JNOCTHKEHHUI B 00J1aCTH CO3/1aHUs, UCCIIEIOBAHUS U IPUMEHEHHS] HAHOCUCTEM U HaHOMAaTepHalloB
U1 aJJpECHOM JI0CTaBKHU JIEKapCTBEHHBIX BELIECTB;

- CIOCOOHOCTBIO OLICHHMBATH NEPCIIEKTUBBI IPUMEHEHUSI HAHOYACTUIl U HAHOMATEpUaJIOB
JUI CO3JIaHMs JIEKAPCTBEHHBIX MPENapaToB, NIpeIHa3HAYEeHHbIX /Ui Pa3IMYHbIX IyTel BBEICHUS.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Paznen 1. OOmume moaxoasl K pa3padoTke M NPUMEHEHMI0O HAHOMATepHUAJIOB B
MeIulHe
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1.1. TlepcnieKTMBHbIe HANpPAaBJeHHS NPHMEHEHHS] HAHOMATEPHUAJIOB B MeIHMLMHE.
MenuuvHa, HaHOMEIWLIMHA, HAaHOOMOTEXHOJorus. PocT HayuHBIX HcCielnoBaHUN B 00JacTH
HaHOMATEepUaIoB Juid MeauuuHbl. OLEHKH pocTa pbIHKA HaHOMeIuUUHBL  IlepcrekTuBHBIE
HaIpaBJICHUsS HAHOMEIUIIMHBI: MMIUIAHTUPYEMbIE€ YCTPONCTBA; MMIUIAHTUPYEMbIE MaTepUalbl;
MaTepuagbl M YCTPOWCTBA ISl XMPYPrMM; JAMArHOCTHKA W BU3yalu3auus; (apmaleBTHKA.
[Ipumepsr 3apyOexHBIX M POCCHMCKUX pa3pabOTOK B JTHUX HampaBieHusX. [IpoGiemsl
HAaHOME/IULIUHBI.

1.2. Co3naHue HOBBIX JIEKAPCTBEHHBIX CpPeICTB HAa OCHOBE HAHOYACTUL H
HaHoMmaTepuaJjoB. [lonstue nekapcTBeHHOTO cpeAcTBa. (OCHOBHBIE W BCIIOMOTATENIbHBIC
KOMIIOHEHTBI JIEKaPCTBEHHBIX CPEJCTB. Tallbl CO3/IaHUS HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
Mexnynapoansie ctanaaptsl GLP, GMP, GCP. JlekapcTBeHHbIE (GOPMBI, UX KJIACCHU(PUKALKUS.
XapakTepucTUKy 6€3011aCHOCTH JIEKAPCTBEHHBIX CPE/ICTB.

1.3. JlekapcTBeHHOe BelIeCTBO M OpraHu3M. I[IpOHMKHOBEHHE BEIIECTB Yepe3
Oouonormueckue MmemOpanbl. IloHatue ructoremaruueckux OapbepoB. Ilytm BBeneHus
JIEKapCTBEHHBIX BEIECTB — MX KiIacCU(UKAIU, JOCTOMHCTBA, OTFPAHUYEHHUS] M HEJOCTATKH.
Pacrnipenienienne jexkapcTBEHHBIX BELIECTB B opranusme. JlemonupoBanue. buorpancopmanus
JIEKapCTBEHHBIX BellecTB. BriBeneHue JiekapcTBeHHBIX BemecTB. [loOouHOE M TOKCHYECKOe
NecTBUE JIEKapCTBEHHBIX BellecTB. HampaBieHHbIN TpaHCHOPT JIEKAPCTBEHHBIX BEILECTB KaK
BO3MOXHOCTb CHU3UTh IOOOUHOE JieiicTBue. [IpuHIMN «HEe HaBpeIu».

1.4. Bonpochbl TOKCMYHOCTH HAHOYACTHI] U HAHOMAaTepHUaao0B. [IpobieMbl TOKCUYHOCTH
BEIllECTBAa B HAHOpPa3MEpHOM cocTosiHuu. Hanorokcukosiorus. OcoOEHHOCTH OHMOJIOTUYECKOTO
neictBus HaHoyacTuil. [IpuMepbl NaHHBIX O TOKCMYHOCTHM HAHOYACTHI[ METaNIOB, OKCHJIOB
METAJJIOB ¥ HEMETAJUJIOB, YIJIEPOJHBIX HAHOTPYOOK M (yNIEPEHOB, CPAaBHEHUE C TOKCHYHOCTHIO
BEIIECTB B PACTBOPE U B BUJE MUKPOYACTHIL.

Pa3zpen 2. Buabl HaHOMATEepHAI0B M HAHOCHCTEM VIS (papManieBTHKH

2.1. Heoprannuyeckue HaHOYAaCTHLbI. VICII01b30BaHNE HAHOYACTHUI] METAJUIOB B KA4E€CTBE
OaKTepULUIHBIX areHToB. MarHuTHble HAHOYACTULBI. MAarHUTHO-)KMJIKOCTHAsI THIETEPMUS
onyxoJieir. Hanowactunpl 3010T1a M doTonmHamuueckas tepamnus. [IpousBogHbie (QyuiepeHOB.
[Topucteie HeOpraHMYECKHE HAHOYACTHUIIBI KaK HOCUTENHN JIEKapCTBEHHBIX BellecTB. IlepcrekTuBbl
HEOPraHMYeCKUX HAHOYACTHIl KaK HOCHUTEJIEH [UIs HalpaBiICHHOI'O TPAHCIOPTA JIEKAPCTBEHHBIX
BEILIECTB.

2.2. JIunmocombl. Ctpoenue numocoM. OCHOBHBIE KOMIIOHEHTHI, HCIIOJIB3YEMBbIC ISt
MOJIyUYEHHUsl JIMIIOCOMHBIX IpernapaToB. MeToapl MOJY4EHHS JHUIOCOM C JIEKAPCTBEHHBIMU
BeliecTBaMu. JlOCTOMHCTBA W HEAOCTaTKU JIMIIOCOMHBIX (opMm mpemnaparoB. JIMIocombl
HAIPaBJIEHHOTO JEUCTBUS (C BEKTOPHBIM KOMIIOHEHTOM). JIUIIOCOMBI C YBEIMUYEHHBIM BpPEMEHEM
HUpKyasuuu. JlunocoManbHble BakIMHBL. JIMMOCOMBI, UyBCTBUTENIbHBIE K BHEIIHUM CTUMYJaM.
[Ipumepbl TUNOCOMHBIX IMpenapaToB JUIsl pa3jIM4YHBIX MYTeH BBEIEHUS M JICUEHUS DPA3JIUYHBIX
3aboneBannii. [IepCrieKTUBEI JIUTIOCOM.

2.3. [TomumMepHbIe HAHOYACTHLBLI M HaAaHOMaTepHaibl. IlosmMepsl, paspelieHHbIe U1
MeauuHcekoro npumeHeHus. [lonmumepusie Hanouactuupl. [lomumepnsie munemibl. KonbroraTsl
JIEKapCTBEHHBIX BEILECTB C MOJMMEPHONU MoJieKynol. [Tonumiekcsl kKak HOCUTENH JUIsl TOCTaBKU
reHeTHuYecKoro marepuaia. Jlenapumepsl. Mukpokamncysisl ¢ moauMepHoi o0osioukoit. [lpumepst
pa3paboTOK JIEKAPCTBEHHBIX MPENapaToB, COAEPKAILKUX HAHOCTPYKTYPHI MIOJTUMEPOB.

2.4. /lpyrue HaHo4YacTHUbl U HaHoMaTepuaiabl. Hanosmynbcuu. TBepable nunuaHbe
HAHOYACTHUIBl: CTPOEHHUE, CBOMCTBA, MPHUMEPHI MCIOJB30BAHMS. ACCOIMATHl HOBEPXHOCTHO-
AaKTUBHBIX BEIIECTB KaK HOCHUTENIM JIEKAPCTBEHHBIX BEIIECTB - MUIEIUIbl, MHKPO3MYJIbCHH,
xuakue kpuctamisl. KybocoMbl U rekcocombl. LIMKIOAEKCTPUHBI U ApYrUe CynpaMoIeKyIsipHbIe
cucteMbl. Hanokonrennepsl n3 JIHK. biwxkaiimume u oTjalieHHbIE NEPCIEKTUBBI IIPUMEHEHUS
HAaHOYACTHUI 1 HAHOMATEPUaIOB B MEIUIIMHE.
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4. O0beM yueOHOMH THCUMTIHHBI

O0BneM TUCHUILINHBI

Bua yueOHo# padoThl

3E Axkan. | Actp.
4. 4.

OO0uiasi TPy10€eMKOCTh AU CIUNIJIMHBI 3,0 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 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 - - -
[Tpaktnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 1,67 60 40
KoHTakTHas camocrosiTesnibHas paboTa 0,2 0,15

1,67
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIIMHbI 59,8 | 39,85
Bua konTpos: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«ToKCHUKOJI0rUSI 1 HAHOTOKCHKOJIOT UsD»

1 Ieas aucuMIMHBL — GOPMUPOBAHUE y CTYAEHTOB MOHATHSA O PA3IMYHBIX ACIEKTaX
TOKCUYECKOT0 JIEHCTBUS HAHOYACTULl M HAaHOMATEepHaJIOB, MEXaHU3Max UX JEHCTBHUS HA KUBBIC

CUCTEMBI U CIIOCOOHOCTH K OIIEHKE PHCKa IMPH padoTe ¢ HaHOMAaTepHalaMHu.

2 B pe3yabraTre H3yYeHHs JUCHHUILUIMHBI OOyYalOIIUiicCA 1O mporpaMmme
0akajiaBpuAaTa J0JIKeH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMHU X JOCTHKCHHUS:

IIK-1.1; TIK-1.3; TIK-4.1; TIK-5.1

Buame:

- OCHOBHBIE ITIOHSITHS TOKCUKOJIOTHHA U HAHOTOKCUKOJIOTHH;

- MEXaHWU3Mbl JICWCTBHSI HamOojee pacHpOCTPAHCHHBIX TOKCHYHBIX BEIISCTB U
AHTHUIOTOB;

- 0COOEHHOCTH IEHCTBUSA HAHOYACTHI] HA JKUBBIE CUCTEMEIL;

Ymemn:

- TpaBUJIbHO OLIEHUBATh pHUCK IMpu paboTe ¢ pa3IuyHbIMU HAHOYACTHULAMHU U
HaHOMarepualzamy,

- BBIOMpaTh cCpeAcTBa 3allUThl, HEOOXOoAuMble Ipu paboTe C  pa3IUYHBIMU
HAaHOCHCTEMaMHU U HaHOMaTepuaaaMu;

Braoemy:

- uHpopMaluel 0 TOKCHYHOCTH HEKOTOPBIX BUJIOB HAHOYACTHULl 1 HAHOMATEPUaJIOB;

- HaBbIKAMHU aHajJM3a COBPEMEHHOH Hay4yHOU jauTeparypbl B 0O0JACTH TOKCHYHOCTH
HaHOMAaTEpHAaJIOB.

3. KpaTkoe coaepskaHue M CHUILTHHBI

1. BBegeHue u oOCHOBHble TMOHATUS. OnpenerneHne TOKCUKOJIOTHM, pa3zeiibl
Tokcukosioruu. Mcropust Tokcukosoruu. Ilonstue o BpeaHom BemiecTBe. TOKCHMYHOCTH H
onacHocTh BemiecTtBa. [lonstue mo3bl. KpuBble «103a-3pdext». Buapl TokcMueckux 103 U
koHueHtpammii. Ilopor Bpemnoro peiictBusa. Ilonsarue IIJAK. TonepantHocts. IloHsiThe
romeocrtaza. Knaccudukamus orpaBinenuil. Octpoe U XpoHHYECKOe oOTpaBiieHHe. OTIanieHHBIC
MOCJIEICTBUSI.
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2. [leiicTBHe TOKCHYHBIX BellecTB Ha OpraHu3M. OCHOBHbIE IYTH MOCTYIJICHUS
TOKCUYHBIX BelIeCTB B opranum3M. Kiaccudukanuss TOKCHMYHBIX BEIIECTB IO JEHCTBUIO Ha
OpraHu3M, 10 H30MpaTeNbHOM TOKCHMYHOCTU. O(PPeKTsl MNpu MNOBTOPHOM BBEJICHUMU.
KoMOuHupoBanHasi TOKCHYHOCTh. MoJeKynsipHble MEXaHU3Mbl JEMCTBHSI TOKCHUUYHBIX BEILECTB.
ATOHHCTBI U aHTArOHUCTHI perenTopoB. [IpuMepsl TOKCHUKAHTOB-arOHUCTOB U @aHTAarOHUCTOB, UX
MUILIEHU U 3PPEKTHI.

3. Jleroxkcukaumusa U aHTUAOTHI. [lepuonsl orpasiieHus. OOmIMe NPUHLMIBL JEUEHUS
orpaBieHuil. CTUMyISIUS €CTECTBEHHON JeTokcukaluu. VcKyccTBeHHas JIE€TOKCUKALUS
opranusma. [Ipumenenue antuaoroB. Kinaccuduxarus aHTUI0OTOB U IPUMEPBI.

4. IlpuMepbl TOKCHYECKOTO JelCTBHA BellecTB. TOKCHYECKOE ACHCTBHE HEKOTOPBIX
BEILIECTB HEOPraHUYECKOTO TPOUCXOKICHUA: MOHOOKCHU] YIIIEpoJa, OKCUIBI a30Ta, OKCUABI CEPHI,
KHUCJIOTBHl M LIeNI0YM, (TOp, MBIIBSK, TSXKEIble METaulbl. TOKCHYEeCKoe AEWCTBHE HEKOTOPBIX
OpraHMYECKUX BEILIECTB: OJHOATOMHBIE CHHUPTHI M TIJIMKOJH, aleToH, (ochopoprannyeckue
MECTUIUAbI, KOpErH, HUKOTUH. TOKCHHBI OeAHONW MOraHku U Myxomopa. TOKcHHBI 3Med u
CKOPITMOHOB.

5. IlonsiTHe W 33724l HAHOTOKCUKOJIOrMM. Vcropus HaHoTOkcukosioruu. [Ipumepbr
OCTPOTO M XPOHHYECKOTO NEUCTBHS BBICOKOaucIepcHOU mbumh. O630p [toHTepa OGepmopcrepa
«HaHnoTokcuKOJIOTHSI: HOBas NMCUUIUIMHA, BO3HHUKAIOUIAs M3 HM3YyYEHHsS] YacTHI[ CBEPXMAaJIOTO
pa3Mepa». Pacnipenenenue yactuil npu MHraiasuuu. BrousHue pasmepa u Gopmbl HaHOYACTHUIL —
npumepbl. OCOOEHHOCTH AEMCTBHS YaCTUI] B HAHOPA3MEPHOM COCTOSIHUM. OpraHbl-MUIIEHH IS
HaHouacTull. OleHka pucka TNpU BO3JIEHCTBUUM HaHOMarepuasoB. OrpaHuveHus Ha
UCII0JIb30BaHNE HAaHOMaTepuanoB. MeTosbl OLIEHKH Oe30macHOCTH HaHomarepuanoB. CpencTsa
3alUTHI IPU paboTe C HAHOMAaTepUaIaMH.

6. Ilpumepbl TOKCHYECKOro [eiicTBHS HaHOYAacTHL. ToOKcHYeckoe JEeHCTBHE
HAHOYACTUI[ METAJJIOB, YIVIEPOJHBIX HAHOYACTUL, OKCHUIHBIX HAHOYACTHI], IOJIMMEPHBIX
HAaHOYAaCTULI.

4. O0beM yueOHOM THCUUTIHHBI

O0BneM TUCHUILINHBI

Buja yueOHo# padoThl

3E Axkan. | Actp.
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3,0 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJie B (popMe NPAKTHYECKOH OATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJie B (popme NpaKTUYECKOH MOATOTOBKU - - -
[TpaxTnueckue 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 NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesbHasi paboTa 1,67 60 40
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15

1,67
CaMOCTOSATENbHOE N3YUEHHUE PA3/IeTI0B AUCHUIIIIMHbI 59,8 | 39,85
Bua konTpoJsi: 3ayer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«MarHuTHbIe HAHOMATEPHAJIbD)
1 Heap AMcHMIUIMHBI — NPUOOPETEHNE 3HAHMMN, YMEHUI U (HOPMUPOBAHME KOMIETEHIIUN
B 00JIACTH TEOPHUH W TIPAKTUKH Pa3padOTKH M HCIIOJIH30BAHUS MArHUTHBIX MATEPUAJIOB, BKITIOYAs
MAarHUTHbIE HAHOMATEPHAJIBI.
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2 B pesyabrare H3yYeHMs [MCHMILUIMHBI OO0y4YalolIuiicd 1O Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIEyONMMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

[IK-1.1; I1IK-1.3; T1K-4.1; T1K-4.2; T1K-4.3, TIK-5.1

3nams:

- TUIIBI MAarHUTHOTO YHOPSAJOYEHUS U  KJIACCU(PUKALMIO MarHUTOYHOPSJOUYEHHBIX
MaTepUasoB;

- OCHOBHBIE XapaKTEpPUCTUKU (Peppo- U (peppUMarHUTHBIX MaTEPUAIIOB;

- CBSI3b MAKPOCKONHMYECKUX MArHUTHBIX XapaKTEpUCTUK C BHYTPEHHEW CTPYKTYypoi
MaTepuana;

- CYILLIECTBYIOIINE U NMEPCIIEKTUBHBIE 00JACTH IPUMEHEHHS] MATHUTHBIX HAHOMATEPUAJIOB;

- c110COOBI MOJIYYEHHUS OCHOBHBIX THIIOB MAarHUTHBIX HaHOMAaTepUalIoOB U OCOOEHHOCTHU
BbIOOpa MeTo/a Ui 0OecrieyeH s TpeOyeMbIX MarHUTHBIX CBOMCTB;

Ymemo:

- TEOPETUYECKH  OLIEHMBAaTh  MAarHUTHBIE  XapaKkTEpPUCTUKU  HOBBIX  (eppo- U
(beppuMarHUTHBIX MaTEPUAIIOB OCHOBHBIX KJIACCOB;

- IPOU3BOAUTh OOOCHOBAHHBIM BBIOOpP COCTaBa, CTPYKTYpbl M croco0a MOJy4EeHUS
MarHUTHBIX HAHOMATEPUAJIOB 11 KOHKPETHBIX 00J1acTell NpUMEHEHUS;

- IPOBOJUTh AHAJIM3 MAarHUTOMETPUYECKUX MCCIEAOBAHUM M  COINOCTABIEHUE HUX
PE3yJIbTaTOB C COCTABOM U CTPYKTYpOIl HCCII€0BAaHHBIX MarHUTHBIX HAHOMATEPHAJIOB;

- IPUMEHATh TEOPETUYECKHE 3HAHMUA B 00JIACTM MarHeTHM3Ma HaHOMAaTepUalioB s
pelIeHHs HCCIeA0BATEIbCKUX UM MPHUKIAJHBIX 33Jad, B TOM 4YHclie B o00JacTu HayKd O
HaHOMAaTepHuallax U HAHOTEXHOJIOTUU.

Braoemy:

- HaBBIKAMH I0JIy4€HHUSI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMATEPUAJIOB;

- METOJ0JIOTMYECKUMH IOAXO0/IaMU M HaBbIKAMU BBISBJICHMSI B3aUMOCBSI3€H CTPYKTYpBI,
CBOMCTB M TEXHOJIOTUH MOJIY4YE€HUS MarHUTHBIX HAHOMATEPUaJoB;

- HaBbIKAMM OCBOEHUS M IPUMEHEHUSI HOBBIX METOJIOB UCCIIEJOBAHHSI MAarHUTHBIX CBOMCTB
HaHOMAaTEpHaJIOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Pa3nes 1. OcHOBBI MarHeTu3mMa M TEOPUH MATHUTHOTO YIIOPS/10YEeHH S

OcHoBbl (u3nkn marHern3ma. MarHerusMm aTroMoB M MOHOB. OCHOBHBIE TMOHSTHS.
Knaccugukanus BewiecTB 1Mo OTHOLIEHUIO K MarHUTHOMY mojt0. CHUHOBBIA M OpOUTANbHBIN
MarHuTHble MOMEHTBl. OpOurtanbHoe BbIpokiaeHHe. [lapamarnetusm coeaunenudt d- u f-
3JIEMEHTOB, TApaMarHeTU3M 3JIEKTPOHOB MPOBOJIUMOCTH.

Aua- u napamarderusmM. MarnuTHoe ynopsiiouenwe. Kiaccuueckue M KBaHTOBO-
MEXaHUYECKHEe TpaKTOBKM Jua- U mapamarHetusMa. 3akoH Kropu-Beiicca. OOmenHoe
B3auMozeiicteue. Mogenp [aitzenOepra-dupaka-Ban-®Onexka. MexaHu3mbl OOMEHBI, THIIBI
oOMeHa, npuMepbl OOMEHHBIX KJacTepoB. Tumbl MarHUTHOrO ymnopsjodeHus. CrioHTaHHas
HaMarHM4eHHOCTb. MarHuTHBIM MOMEHT B (peppo- U peppuMarHeTrkax.

Teopusi MoJiexyJsipHOro moJisi. @pycrpupoBannbie cucreMsl. [Ipencrasienus Teopumn
MoJieKyisipHoro moisi Belicca. TemmnepaTrypHble 3aBUCHUMOCTH MAarHUTHOW BOCHPUUMYHBOCTHU
dbeppo-, anTHdeppo- U ¢eppUMarHeTUKoB. TepmMoauHaMuYecKkass TEOpUs MarHUTHOTO
ynopsigouenuss Jlannay. Bkiag MarHMTHOTO yHopsiiodueHHs B TEIJIOEMKOCTh. Dpycrpanus
CIIMHOBBI B IUVIOCKUX CTPYKTYpaX U KyOM4ecKux aHTudeppoMarHeTukax.

MarauTHasi aHU3O0TPONUSI W MATHMTOCTPUKUMA. CBS3b CTPYKTYpbl MarHUTHBIX
XapaKTepUCTUK Marepuana. MarHuTOKpUCTAJUIMYECKash AaHU30TPOINUs, OOMEHHAas MarHuUTHas
aHU30TPONUS M aHU30Tponus (opMmbl. MarHuTHbIE CBOWCTBA AHU30TPOIHBIX HAHOYACTHI.
Marauroynpyroe  B3aUMOJIEHCTBUE, MAarHUTOCTPUKIUSA. MarHuToctaTudyeckass SHEPIHus,
pa3MarHM4HUBaronIee ToJIe. CnaOb1it (beppomMarueTusM. IIpe30MarHUTHBIN "
MAarHUTOICKTPHIECKHUI AP DEKT.

Pa3nes 2. Tunbl MArHUTHBIX HAHOMATEPUAJIOB M 00J1ACTH X IPHMMEHEHH
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OcHoBHbIE MAarHuTHble MarTepuadbl. MHOrooOpasue MarHUTHBIX XapaKTEPUCTHK,
MarHuTHas CHUMMETpHS, MYJIbTU(QEppOUKU. MarHuTHble XapakTEepUCTUKU U MPHUMEHEHUe
METaJJIOB TPYNIbl JKejle3a M UX CIUIaBOB. MarHuTHble XapaKTepUCTHUKU U IPUMEHEHUe
pPEAKO3EMENbHBIX METANIOB M MX cIlaBoB. OKCUAHbBIE (eppUMarHeTUKH (PeppuUThl IIMUHENH,
teopust Heenst, pepputhl rpaHatsl, rekcaroHajgbHble (PeppUTHL.

/loMeHHasi CTPYKTypa M OJHOJAOMEHHOCTb. Teopuss MuKpoMmarserusma. JlomeHHas
CTPYKTypa, TpaHulbl JOMEHOB. BopTekcHble CTPYKTypbl B MAarHUTOMSTKHX MaTepHalax.
JlomeHHast CTPyKTypa OIHOOCHBIX (EeppOMarHeTUKOB B OOBEMHOM, TOHKOIJIECHOYHOM W
HaHOPa3MEpPHOM coCTOsiHMU. [loBeieHNe OTHOIOMEHHBIX YaCTHUI] B MarHUTHOM MoJie. Penakcanus
HaMarHM4e€HHOCTH.

IIpoueccyl HamarnmumBanus. HamarHuuvBaHue OJHOJOMEHHBIX YacTULl (MOJEIb
Croonepa-Bonbdapra). Ilome anmsorpormu. Ilponecc HaMarHWYMBaHUSA, CTAOMIIA3AIUS
MarHUTHOTO COCTOSIHUSA M JMHaMU4eckue 3PQeKThl mporecca HamarHnuuBaHus. OcoOeHHOCTH
HaMarHM4YMBaHUS TOHKUX MJIEHOK U HAHOYACTHII.

CynepnapamMarHeTusM M MarHUTHbIe KUJAKOCTH. BHyTpeHHUN ©  BHEIIHUI
cyneprnapamarieTusm. Temneparypa OnokupoBku. OleHKa pa3MepoB HAHOYACTHIl MO JAHHBIM
MarHUTHOM BOCHPUHUMYHMBOCTU. OCHOBHBIE XAPAKTEPUCTUKH JMCIIEPCUIl MArHUTHBIX YaCTHUILI.
YcnoBus yCTOMYMBOCTH MAarHMTHBIX JKMAKOCTeW. [loBeneHWe MAarHUTHOW JKHUJIKOCTH B
HEOJHOPOJHOM MAarHUTHOM TIOJie, OCHOBBI (epporuapoauHaMuku. lloBeneHne MarHUTHBIX U
HEMAarHUTHBIX YacTUIl B MAarHUTHOM MUAKOCTH B MArHUTHOM II0JI€: MAarHWTHas JIEBUTALUS U
pazzesieHne MarephajioB IO IUIOTHOCTU. OCHOBHbIE MPUMEHEHHUS MarHUTHBIX SKHJIKOCTEH:
MarHuTHas cerapanysi, MarHUTOKUIKOCTHbIE YIIJIOTHEHUS, MarHUTOKHUIKOCTHBIE aMOPTU3aTOPbI
U AeMIiQepsl.

Pasnen 3. B3aumopeiicTBHe HAHOMATEPHAIOB C JJIEKTPOMATHHUTHBIMHU IOJSIMH M
MeTO/bl HcCIeI0BAHUS

MarauTHble pe30HAHCHI U MATHUTOONTHYECKHe siBJIeHHs. OCHOBBI TEOPUU MAarHUTHBIX
PE30HAHCOB. DJIEKTPOHHBIN MapaMarHUTHBIM pe30HaHC. S IepHbI MarHUTHBIN PE30HAHC — OCHOBBI
METO0/1a, CIIMH-CIIMHOBas M CHHH-pEIIeTOYHas penakcauus, npuHuunsl SIMP-tomorpaguu u
UCIO0JIb30BAHWE HAHOYACTHUI] B KAaYECTBE KOHTPACTHBIX areHTOB. DeppOoMarHuUTHBIA PE30HaHC.
@eppUMarHuTHeI  pe3oHaHC. AHTU(QEPPOMAarHUTHBIA pe30oHAHC. BiusHue CTPYKTypbl H
MarHUTHBIX CBOMCTB MaTepuajia Ha PE30HAHCHYIO YacTOTY IPU €CTECTBEHHOM (eppOMarHUTHOM
pe3zoHaHce. Marauroontuyeckue siBiaeHus — 3ddextsr Papanes u oxra, apdext Keppa.

MarsaunTto3JjiekTpuiecKue sIBJICHM . MaraurtHble reTepocTpyKTyphbl.
Marueroconportuiienue u 3pdext Xomia. CnuH-pa3ynopsJ0UE€HHOE paccesHUuE 3JIEKTPOHOB,
aQHU30TPOITHOE MAarHeTOCONPOTUBIIEHUE, KOJIOCCAIbHOE MAarHETOCONPOTHBIIEHUE, IUIAHAPHBIA U
aHoMaJibHBIN 3¢ ¢dexThl Xoia. MarHuTHbIE CBOMCTBA TOHKUX IJIEHOK. OcOOEHHOCTH 0OMEHHOTO
U KOCBEHHOI'O OOMEHHOT'O B3aUMOJICHCTBUN B TOHKOIUICHOYHBIX MArHUTHBIX T'€TEPOCTPYKTYpPAX.
CrvHOBBIE TOKH, MOJEINb ABYX TOKOB Mortra. ['mranrckoe maraeroconportuiieHue. CIMHOBbBIE
BEHTUJIM U CIHMHOBbIE (UIbTPbl. TyHHENIbHOE MarHeTOCONpPOTUBIICHHE. YCTPOMCTBA XpaHEHUS
nH(pOpMaLUK HA OCHOBE MarHUTHBIX CpPeJ.

Co3nanne MarHUTHBIX moJieil. CrocoObl CO3/aHMsI OJHOPOJHBIX MAarHUTHBIX TOJEH U
nmojeil Tpebyemoit KoHburypanuu. Bo3MOXHOCTH W OTrpaHMYEHUS TIPH HCIOJIB30BAHUU
BO3JIyIIHO-OXJIAXK/IaEMbIX COJIEHOMZOB U Karymiek ['enpmronbua. Humunagpsr  Xambaxa.
DONEeKTpOMarHUTbl — MPUHLMI JCHCTBUS M OrpaHudeHus. BO3MOXHOCTH U OrpaHUYEHHS
UCIOJIb30BAHUS TIOCTOSIHHBIX MarHUTOB. CBEpXIpOBOASIINE COJIEHOUAbl. burrepoBckue u
ruOpuHbIE MarHuThl. VIMmynbcHas TEXHHMKA CO3JaHMSI MArHUTHBIX MOJIEH M CHOcoO cxkaTus
MarHUTHOT'O OTOKA.

Hccnenopanue  MAarHMTHbIX  HaHoMmaTepuaJsioB.  lccinemoBanue — nudpakuuu
PEHTT€HOBCKUX Jy4e U HEUTpoHOB. CHEKTPOCKONHS MAarHUTHOTO PEHTTEHOBCKOTO JUXPOU3MA.
EXAFS u XANES cnekrpockomnus. CrnekTpockonusi ramma-siiaepHoro pe3oHanca (3ddexra
Meccbayapa) u ucnoib3oBanrue MeccOay’pocKoil CIEKTPOCKONUH ISl UCCIICIOBAHMS MAarHUTHBIX
MartepuanoB. lccinenoBaHne MarHUTHBIX MaTepUaioB Ha JOMEHHOM YpPOBHE: JJIEKTPOHHAas
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MUKpPOCKOTIHSI, CKAHUPYIOLIasi 30HA0Basi MUKPOCKOIHS ¢ MarHUTHBIMU 30HJaMH, MUKPOCKOTIHS U
cnektpockonus 3ddexra Keppa. MccnenoBanne MakpoCKONMUECKUX MAarHUTHBIX XapaKTEPUCTHUK:
Becbl Dapajies, SKCTpaKIMOHHbIE MarHUTOMETpbl, BuOpomaruerometp, SQUID-maruutomerpusi.
Ocob6eHHocTH BBIOOPA METOIa UCCIICIOBAHMUS.

4. O0beM yueOHOMH THCUUTIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOU MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 1,67 60 40
KoHTakTHas camocrosiTesnbHas paboTa 167 0,2 0,15
CaMOCTOSATENbHOE N3YUYEHUE PA3/I€TIOB IUCHUIIIMHBI ’ 59,8 | 39,85
Bua konTpoas: 3aver

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«OCcHOBBI KpUCTALJIOrPauH B TEXHOJOTHH HAHOMATEPHAIOB)»

1 Heap AMcHMIUIMHBI — NPUOOPETEHNE 3HAHMMN, YMEHUI U (OPMUPOBAHME KOMIETEHIIUH
B o0JacTu HNpHUMEHEHUs KpHCTaulorpaduyeckoro ammapara JUisl BBISBICHUS U 3aJaHUs CBA3U
MEXKy KPUCTAIIINYECKON CTPYKTYPOU, OPraHU3alMel U XapaKTepUCTUKaMU HAaHOMAaTEpPHaJIOB.

2 B pesyabrare u3yYeHMs [MCHMILUIMHBI OOydYalolIuiicd 1O Mporpamme
0akaJlaBpHATAa J0JIKEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U WHIUKATOPaMHU UX JOCTHKCHHUS:

[IK-1.1; I1IK-1.3; T1K-4.1; T1K-4.2; T1K-4.3, TIK-5.1

3namo:

— DJIEMEHTHI TOYEYHOM UM IMPOCTPAHCTBEHHON CHUMMETpPUHU, CHOCOOBI X MPECTABICHUS U
0COOECHHOCTH B3aUMOICHCTBUS;

— MPUHIUIBI MTHAULIUPOBAHUS Y3JI0B, PSAAOB U INIOCKOCTEN KPUCTAININYECKOH PEeIIETKY;

— TUIIBI MIPOCTPAHCTBEHHBIX  PELIETOK, CHoco0bI NOCTPOEHUS  Ipaduxos
[IPOCTPAHCTBEHHBIX I'PYIIIL;

— MEXaHM3MBbI pOCTa KPUCTAJIJIOB, BKJIIOYasi HAHOKPUCTAILIIBL;

— CBsI3b OOJMKa KPUCTAIUIOB C HUX CTPYKTYpOH U CHOCOOBI YIpaBJIEHHUS OOJIUKOM
KpPHUCTAJLJIOB.

Ymems:

— HCIIOJIb30BaTh O0O3HAUEHHUsS MPOCTPAHCTBCHHBIX M TOYCYHBIX TPYII CHMMETPHH,
CTPOUTH IPaQUKH MIPOCTPAHCTBEHHBIX U TOYCUHBIX TPYII CHUMMETPHH;

— aHaJIM3UPOBATh BO3MOJXKHOCTH IIOJIYYCHUS HAHOYACTHI[ pa3IUIHON (popmbl, B
3aBUCHUMOCTH OT CUMMETPUN KPUCTAILTMIECKOTO CTPOCHUS MaTepraia HaHOYACTHII;

— 3aJaBarh TPeOOBAHUS K YCIOBUAM (DOPMHUPOBAHVS HAHOYACTHI] 1 HAHOMATEPHAIIOB, JIJIS
obecrnieueHHs TPEOYEMBIX CTPYKTYPHBIX H (PH3UUICCKHX XapaKTEPUCTUK HAHOMATEpHAIa;

Braoemw:

- HaBBIKAMU KPUCTAIIOTPAa(QUIECKOTO ONMUCAHUS PEATbHON CTPYKTYPBI KPUCTAILIOB;
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- METO/I0JIOTMYECKUMHU MOJIX0JaMU U HaBbIKAMH BBISBIICHUS B3aHMOCBS3EH CTPYKTYpHI,
CBOMCTB M TEXHOJIOT'MH MOIY4YEHUS KPUCTALINYECKUX HAaHOMATEpUaOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Hayku, CyOquCIUIUIMHBI KpUcTaJuiorpaguu u €€ cBsi3b ¢ APYTMMH OOJACTIMU HAy4YHOTO
3HaHus. Mcropus pasButus kpucrawiorpapuu. CoOBpeMEHHOE COCTOSIHME, MpoOJIeMbl U
MEPCIIEKTUBBI PA3BUTHUS KpUCTaIOrpaduu U CMEXHBIX JucHuIuiMH. Kpucramn u ero cBoiicTsa.
3HaueHuWe M 3aJaud KpUcCTaJulorpaguu B TNPUMEHEHMHM K HaykaM O HaHOMaTrepuaigax |
HAaHOTEXHOJIOTUH.

IIpoenupoBanue KpucTaw10B. Buabl npoekuuii, ucroib3yeMble B KpucTauiorpaduu, Ux
noctpoenue. [IpenmMyiiecTBa 1 HeAOCTATKU CLIOCOOOB MPOELUPOBAHUS.

JJIeMeHTbl MAKpOCHMMeTpUM KpucTawioB. [loBopotHeie ocu. OrpaHuyeHus Ha
BO3MOXHBIH MOPAJOK OCH B KpUCTaie. 3epKaJbHble IUIOCKOCTM M LEHTP HHBEPCHUHU.
O6o3Hauenue anneMeHToB cumMmerpuu. CroxHble ocu cummerpuu. OceBas Teopema Oiiepa.
CriocoObl npecTaBieHust 1 0COOEHHOCTH B3aMMOJAECHCTBHSI CHMMETPUUECKHUX OTIepaIuil.

Pazgen 2. MakpocuMMeTpUs HAHOKPHUCTAJIIOB

Touyeynble rpynnbl cuMMeTpHuH. BriBoa ToueuHsbIX rpynn cumMmerpun. KoopauHaTHbie
cucteMbl B Kpuctauiorpadguu. Kareropum M CHHIOHUMM KPHUCTAJUIOB. YCTaHOBKA KpPHUCTAJJIOB.
O0603HaueHne TOYEUHBIX TPy cuMMeTpuH B cuMBoJke bpase, Llsudauca u ['epmana-Morena.

Kpucraniaorpapuueckoe wunaunupoBanue. Iunekcsl y31moB, pédep U  rpanei
kpuctauioB. [lapamerper Belicca u  cumBosibl  Muiuiepa.  YeTbIpEeXUHIEKCOBBIE  OCH
reKcaroHajJbHOW CUHTOHUM, HUHJEKChl bpaBe; cuMBOJBI pedep rekcaroHajJbHBIX KPHCTAJUIOB.
Enunuunas rpaHp B KpUCTAJUIaX pa3HbIX CHHIOHUN. 3aKOH 30H.

IIpoctbie popmbl. [lonsiTe mpocThix ¢popMm kpuctamioB. IIpocTeie Gopmbl B Kinaccax c
eIMHUYHBIM HanpasiieHueM. [Ipocteie Gopmbl B kilaccax 06€3 eIMHUYHBIX HampaBiieHUd. CBA3b
CUMMETPUM BHYTpEHHEro crpoeHuss u  Gopmbl HaHOKpucrawioB. KomOuHanuoHHbIE
MHOTOTpPaHHUKHU.

Pazgea 3. Kpucranioxumusi HAHOMATepHUAaJI0B

DJieMeHTbl TPAHCJSAIMOHHOH cumMMeTrpuM. Kpucrajumueckas pemérka W THIIBI
AJIEMEHTapHbIX sA4yeeK. [IpocTpaHCTBEHHBIE 3EMEHThl CHMMETPHM: BHUHTOBBIE OCH, IJIOCKOCTH
CKOJIB3SIIETO OTpaXkeHus. B3anmoeiicTBUE 3aKPBITHIX U OTKPBITHIX 3JIEMEHTOB CUMMETPHHU.

IIpocTpancTBeHHBbIe Tpynnbl cuMMeTpuu. O003HaYEHUE U BBIBOJ MPOCTPAHCTBEHHBIX
rpynn cumMmerpud. [loctpoenue rpadukoB NpoCcTpaHCTBEHHBIX Ipymil. CBs3b TPAHCISIUOHHOMN
CUMMETPUU C MAKpOCUMMeETpuel HaHOKpUCTALI0B. Oco0eHHOCTH MOP(OJIOTHH HAHOKPUCTAILIIOB
Pa3IMYHbIX IPOCTPAHCTBEHHBIX IPYIIIL.

OcHoBbl KpucTaLIOXUMHH. KOOpIuHAIIMOHHBIE YUCIA, KOOPAUHAIMOHHBIE MOIU3/PHI,
9uCcio (POPMYIBHBIX €IWHUIL. THITBI XUMHUUYECKOW CBSI3U B KpucTtayax. [lmoTHeimue mapoBbie
YIaKOBKU B KpHCTaulax. M30CTpyKTYpHOCTb, WM30TUNUS, rerepoTunusi. OCHOBHbIE KaTeropuu
KPUCTAJTIOXUMUH.

Poct Hanoxkpucraminos. [IpuunHbel ¥ ycinoBus oOpa3oBaHHsS KpUCTaIOB. MeXxaHU3MBbI
pocra kpuctauioB. Dakropbl, BiHMsAOLME Ha OO0MMK KpuctawoB. Mopdosornueckue
O0COOEHHOCTH peallbHbIX KPUCTAJUIOB: CKYJBITYpa rpaHeil kpuctaiia, GopMbl pocTa KpUCTaLIOB,
CPOCTKM KpPHUCTANIOB, CHUMMETpUs JBOMHUKOB. MeTOJpl BBIpAllMBaHUS KPUCTAJIOB U
0co0eHHOCTH (POPMHUPOBAHMS HAHOKPHUCTAIIJIOB.

4. O0beM yueOHOM THCHMILIUHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 3,0 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJjie B (popMe NPAKTHYECKOM NOATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
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B TOM 4HcJye B (popMe MPaKTHIECKOM MOTOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popme NPaKTUYECKOM MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -

B TOM 4HcJje B (hopMe MPaKTHIECKOH MOITOTOBKH - - -
CamocrosiTesibHasi paboTa 1,67 60 40
KoHTakTHas camocrosiTesibHas padoTa 167 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TI0B JUCHUIIIIMHbI ’ 59,8 | 39,85
Bua konTpos: 3auer
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AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«TexHuka Hay4YHOr0 NepeBOIA»

1. Heab AucUMIVIMHBI — NpUOOpeTeHHEe 00ydarolUMUCs OO0IIe, KOMMYHUKaTUBHOM U
npodeccuoHaIbHOM KOMIIETEHLIMM, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax S3bIKOBOM
MOATOTOBKM  MO3BOJISIET  MCHOJb30BaTh ~ MHOCTPAHHBIM  f3BIK  MPaKTUYECKHM  Kak B
npodeCcCHOHANBHON  (MPOM3BOJICTBEHHOW HW HAY4YHOW) JAEATENbHOCTH, TaK H I IeJIel
caMm000pazoBaHUsI.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILIMHBI 00y4YaIOLIUICA J0JI/KEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

VK-4.1; YK-4.2; YK-4.3; [1K-1.3

3nams:

- OCHOBHbIE  CIOCOOBI  COYETAEMOCTH  JIGKCMYECKHMX  E€AMHHUII U  OCHOBHBIE
CJIOBOOOpPa30BaTEIBHBIE MOJICIIH,

- PycCKH€e 3KBUBAJIEHTbl OCHOBHBIX CJIOB U BBIPAKEHUH pedH B MPOLECCE MEKIMUYHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOIEUCTBUSI;

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

- TMACCUBHYI0 U AaKTHBHYIO JIEKCHMKY, B TOM 4YHCII€ OOIIEHAayuyHYI0 M CHEIHAIbHYIO
TEPMUHOJIOTUIO, HEOOXOUMYIO Uil paOOThI HaJ TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTHHATILHOW JIUTEPATYpOil HA MHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OpUTrMHAIBHOM JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH MEPENUCKy Ha U3y4aeMOM SI3bIKE C LI€JIbI0 MEKIMYHOCTHOIO U MEXKYIbTYPHOTO
B3aUMO/ICHCTBHSI,

- BECTH PEUEBYIO JIEATEIBHOCTh IPUMEHUTEIBHO K cepe ObITOBON U MpodecCuoHaIbHON
KOMMYHHKAIUH.

Braoemy:

- HMHOCTPaHHBIM S3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO OOIIEHUs,
HaBbIKAMU M YMEHMSIMH pPEUYEBOM JI€ATENbHOCTH MPUMEHUTEIBHO K cdepe ObITOBOH U
npodeccrnoHalbHON KOMMYHHUKAIMU, OCHOBAaMU IyOJIUYHON peun;

- OCHOBaMHM pedepupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPhl HA U3Yy4a€MOM MHOCTPaHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

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

1.1 CopspkeHue u  HM3MEHEHHE TJIarojia-cBs3KM B (OpMax HaCTOSILEr0 BPEMEHHU.
Bunospemennsie popmbl riarosnoB. O0pa3zoBanue (Gpop™ MPOCTHIX, MPOJIOJIKEHHBIX, TEPPEKTHBIX
1 nep(eKTHO-NPOJOJDKEHHBIX BpeMEH Iuiarojia. BompocuTenbHble MPEeaaoKeHUuss B pa3iHyuHbIX
BpemeHax. OOpa3zoBaHue OTpULIATEIbHBIX (JOPM TJIarosia B pa3jiMuHbIX BpEMEHAX.

1.3 ObpazoBaHue NMpOCTHIX, MPOAOIKEHHBIX, NEPHEKTHBIX BPEMEH IJ1aroJibHbIX (GopM U
ynoTtpebienue Qopm crTpamarensbHoro 3ainora.l.4. BwumoBpemeHnHple (GOpPMBI  TIIarosos.
OO0pa3zoBaHu€e MPOCTBIX, MPOJOKEHHBIX, NEPPEKTHBIX U NEP(PEKTHO-IPOJOKEHHBIX BpPEMEH.
BomnpocurenbHble mpeioxkeHuss B pa3iuuHbIX BpemeHax. OOpa3oBaHHE OTPULATENBHBIX (OpM
rJ1arojia B pa3JinyHbIX BpEMEHaXx.

1.4 Ipuuactus. [Ipuuactus Hactosiero u npoueamero speMenu. [leppextHeie Gopmel
npuydactus. Mecto npuyacTuii B peaoKeHuu. AGCOTIOTHBIN MPUYACTHBIA 000POT.

1.5 Wudpunutus. @opmel uHpuHuTUBA. [IpomoimkeHHbld U nepdeKTHbII WHQUHUTHUB.
Oynkuuu uHPUHUTHBA B npeasokeHuu. OOpa3oBaHue u  ynotpediaeHHe HHPUHUTHUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEKAIEE) U «CII0KHOE JIOTIOJTHEHHE).

1.6 Mopanpabie Tharosiel. CTpykTypa mpemioxkeHus. [IpuHIuNBI cioBooOpa3oBaHMS.
Coxkpamenust (a66peBuarypsl). O603Hauenune natel [IpaBuna YTeHHUS XUMHUYECKUX SJIEMEHTOB,
0003HaueHH W (GOPMYJT HEOPTaHMYECKUX COCAMHEHUN M YPAaBHCHHH XUMHUYECKHX PEaAKIUH.
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[IpaBuna urenus eaunul u3Mepenus. [IpaBuiia uTeHNsT HAMMEHOBAHUIT OCHOBHBIX OPraHUYECKUX
COCIMHEHU M.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B ClIeMaAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. 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 nabopatopusi. Texnuka OezonacHocTu B sabopatopuu. M3mepenus B
XMUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenast xumus. [IpoOaembl FIKOIOTUH.

2.2 Tlonarue o BHaax ureHus. IIpocMOTpoBOe yTeHHE Ha NPUMEPAX TEKCTOB O XMMUH,
H.N. Menneneese, PXTY um, .. Menneneena.

AXTUBH3AIMS JIEKCUKH POYUTAHHBIX TEKCTOB.

2.3 W3yuaromiee 4YTEHME HAayYHbIX W HAy4YHO-NOMYJSPHBIX TEKCTOB I0 BBIOpaHHOMN
CHEIMAJIbHOCTH Ha IpuMmepe TekcToB: «Hayka wu HaydHble MeTOAbD», «XHUMHUYECKOE
npennpustue», «CoBpeMEHHbIE WH)KEHEPHbIE TEXHOJOTUN», «XUMHUYecKas JiabopaTopusi.
Texnuka Oe3omacHocTH B jabopatopuu. M3mepenuss B xumuueckoi naboparopum», «XuMmus
Oynymero. CoBpeMeHHbIe TEHICHIIMU Pa3BUTUS HayKu», «buotexHosorus. dapmMaieBTuyecKkue
IIPOU3BOJICTBAY, «3eneHas xumus. [Ipodaempl sKoI0rum».

Jlexcuyeckne ~ OCOOCHHOCTM ~ TEKCTOB  HAy4YHO-TEXHHYECKOW  HaIlPaBJIEHHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOU JIUTEPATyphl HAa U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TEMaMm:

3.1.1. «I'oBopuM o cebe, 0 cBoOe 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 Momnosioruueckasi pedyb Mo TeMe «o cebe m o Oymymied nmpodeccun». Jlekcnueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoil ATHKET TOBCEIHEBHOTO OOLIEHHUS (3HAKOMCTBO, IPEJCTABIICHUE,
YCTAaHOBJIEHUE U MOJJIEp’KaHUE KOHTAKTa, 3allpoc U cooOlieHre HHpOopMaluu, NOOYXACHUE K
NeMCTBUIO, BBIPAXKEHHUE IPOCHObI, COrIACHs).

Oco0eHHOCTH TUAIOTUYECKOH peuH 0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. 'pammaTHueCcKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CHEIIMATIbHOCTHU:

Pa3znuunble BapuaHThl NepeBoJa MPUYACTUl HA pycckuil s3bIK. [lpuuyacTHble 000POTHI U
MIpUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnararenpHoe HakioHeHHE. POpPMBI COCIIAraTeIbHOTO HAKJIOHEHHS B HU3y4aeMOM
a3plke. MojanbHble TIJ1arojisl M KX HCIHOJIb30BAHME B MPEAJIOKEHUSAX B COCIArareIbHOM
HAaKJIOHEHMH. THIBI YCIOBHBIX NPEMIOXKEHWM. BapumaHTbl 1nepeBoja NPEIIOKEHHM B
cocllaraTeJIbHOM HAKJIIOHEHUM M YCJIOBHBIX HpemioxkeHuid. [lopsiiok ciIoB B MpeasioKEHUU.
OMpatrnyeckue KOHCTPYKIIHUH.

4.3. V3yueHnue mnpaBuil ImepeBoJa paziuYHbIX (OpM HHOUHUTHBA U HHOUHUTHUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 N3zyuyaroiee 4TeHUE TEKCTOB 10 TEMATHUKE:
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1) «JIaGopaTopus»

2) «M3mepenust B XUMU4ECKOU 1a00paTopum.
Crunucruyeckue  0COOEHHOCTH

CIIEHUAIIBHOM
Opraamzanusit paboThl €O CHENUATBHBIMH  CIOBapSIMH.

Hay4YHO-TEXHUYECKOU
[lonstue o pedepupoBaHuu U

JUTEPaTYpBI.

AHHOTHUPOBAHUH TEKCTOB MO CcHeIUaIbHOCTU. [lonck HOBOM MH(pOpManUu pu paboTe ¢ TEKCTaMHU

U3 TEPUOJUYECKHX H3JaHUM U MOHOrpaduil, UHCTPYKUUH, NPOCIEKTOB U CIPaBOYHOU
JUTEPATyPHI 10 paCCMaTPUBAEMON TEMATHKE.
4. O6beM yueOHOI JMCIUIIIHHbI
Cemectp
Bcero
Bu yue6HO# paGoTHI 3 cemecTp 4 cemectp
3E Axan. 4. 3E Alflaﬂ' 3E Alflaﬂ'
oI 4,0 144,0 20 | 720 | 20 | 7200
JVICTIMTUTAHBI
Konraxrnas padora - 1,8 64,4 0,9 | 320 | 09 | 320
ayIMTOPHbIE 3aHATHSA:
[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
KonTakTHas camocTosATeNbHAS 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1
aMOCTOSITETPHOE U3YUCHHE 79.6 398 398
pa3aenoB TUCIUTUTHHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auyer
Cemectp
Bcero
Bux yue6HO# paGoTHI 3 cemecTp 4 cemectp
3E Actp.u. | 3E AfITp' 3E AfITp'
OO6mast TpyA0€MKOCTh 4 108 5 54,0 5 54
JVICTIMTUTAHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ayIMTOPHbIE 3aHATHSA:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHAs padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHast camocTosTeNbHAS 0.3 0.15 0.15
paborta
CaMocCTOATENbHOE U3yUEHUE 22 Li Li
1 4 59,7 29,85 29,85
pa3aenoB TUCIUTUTHHBI
Buabl koHTpOJIS:
Buo xonmponsn uz YII 3auyer 3auyer
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AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«I'paMMaTHKa HHOCTPAHHOIO SA3BIKA»

1. Heab AucuMIUIMHBI — NpUOOpEeTeHHEe 00ydarolMUMUCs OO0IIe, KOMMYHUKaTUBHON U
npodeCCHOHANTBHOM KOMIIETEHIIWM, YpPOBEHb KOTOPHIX Ha OTACIBHBIX JTamax S3bIKOBOH
MOATOTOBKH TI03BOJISIET BBINOJHATH pa3iddHble BUAbl MPO(ECCHOHATBHO OPUEHTUPOBAHHOIO
IepeBoJia B IPONU3BOACTBEHHON Y HAYYHOU JIE€ATEIbHOCTH.

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

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VYK-4.1; YK-4.2; YK-4.3; [1K-1.3

3nams:

- OCHOBHbIE  CIOCOOBI  COYETAEMOCTH  JIEKCHYECKHMX  E€AMHHUIl U  OCHOBHBIE
CJIOBOOOpa3oBaTEIbLHBIC MOJICIIH;

- PyCCKH€ 3KBUBAJIEHTbl OCHOBHBIX CJIOB U BBIPAKEHUH peUYH B IPOLECCE MEKIMUYHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOIEUCTBUSI;

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

- TMACCUBHYI0 U AaKTHBHYIO JIEKCHKY, B TOM 4YHCJIE€ OOIICHAYYHYIO M CIELHUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OpUTrMHAIBHOMN JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH MEPENUCKy Ha U3y4aeMOM SI3bIKE C LIEJIbI0 MEKIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEUEBYIO JIEATEIBHOCTh IPUMEHUTEIBHO K cepe ObITOBON U MpodeccuoHaIbHON
KOMMYHHKAIUH.

Braoemy:

- HMHOCTPaHHBIM S3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO U MEXKYJIbTYpPHOTO OOIIEHUs,
HaBbIKAMU M YMEHMUSIMH pPEUYEBOM JI€ATENbHOCTH MPUMEHUTEIBbHO K cdepe ObITOBOW U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IyOJIMYHON peuu;

- OCHOBaMHM pedeprupoBaHMs U aHHOTHPOBAHUS JIUTEPATYPhl HA U3Yy4a€MOM MHOCTPaHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pa3znesn 1. OcHoBHbIE JleKCHMYecKHe U CTHIMCTHYeCKHEe 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHHUYECKOMH JINTepaTypbl

1.1 Jlekcuueckne 3aKOHOMEPHOCTH HAyYHO-TEXHUYECKOTO repeBoa. CMBICIOBOM aHAIIN3
HayYHO-TEXHUUYECKOTO TEeKCTa U ero cerMeHranus. CTUIMCTHYECKHE OCOOEHHOCTH Hay4dHO-
TEXHUYECKUX TEKCTOB. [Ipeosonenne TpyJHOCTEN, CBSI3aHHBIX C PACXOXKICHHUEM CHHTaAKCHYECKHX
CTPYKTYp MHOCTPAHHOI'O U PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHUE MOPsIZIKA CJIOB B aHIJIMMCKOM M pycckoM mpeioxeHusx. [lepeBon cios,
yCTaHOBJIEHUE 3HayeHHs cioBa. llepeBoa cBOOOIHBIX M (Ppa3eoJOTMYECKUX CIOBOCOUYETAHUIL.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Coxkpamenus. OcoOeHHOCTH MX IepeBojia. Pa3BuTre HaBBIKOB MEpeBOJia Ha MpUMeEpe
TEKCTOB M0 TeMe «XuMuueckas jgadoparopus» «M3mepeHus B XUMHUI.

1.4. Jlexcuyeckue TpaHchOpMAIUM TIPH TEPEBOJE TEKCTOB IO TEMAaTHKE XHMHH W
XUMHUYECKON TEXHOJIOTHH.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0EHHOCTH NepeBo/a.

2.1. OcobenHoctH nepeBoja npeioxkennit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mnpuMepe mepeBoJa TEKCTOB IO TEMATUKE XUMHYECKOW TEXHOJOTUU
[IepeBo IpUAATOYHBIX MPETIOKEHUM.

2.2. MeTonpl 1 IpUeMBI IEPEBOIA CTPANATEIBLHOTO 3aJI0Ta Ha IIPUMEpE MEPEBOIa TEKCTOB
o Teme "Texnosorun Oyaymiero".
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2.3. Tunsl ycnoBHBIX MpeNIOXKEHUH, MpaBuiaa U 0COOEHHOCTH uX mepeBoja. IIpakTuka
[epeBo/ia YCIOBHBIX IMPEAJIOKEHUN Ha MpUMepax TEKCTOB IO Pa3IMYHbIM pas3fesiaM XUMHUH U
XUMHUYECKON TEXHOJIOTHH.

2.4. MopanpHble r1arojibl 1 0COOEHHOCTH MX MEpeBOJa Ha MpUMepe NEepeBojJa TEKCTOB
«Texnonorusy, «[IpomsbieHHOE 000PYIOBaHUEY

Pa3nes 3. OcoGeHHOCTH NepeBoa NMpelI0KeHUH ¢ HeJIMYHBIMU (popMaMH ri1arosia

3.1 Undunutus (HeonpenenenHas ¢popma riarosa). Ponb nHGUHUTHBA B IPEIOKEHUHN U
BAPUAHTHI IIEpEBOJIAa HA pycCKUl sA3bIK. [Ipuyactrs u repynanii. BapuaHThl nepeBoja Ha pycCKui
SI3BIK.

3.2 MHWudunutuBHble 000poThl. OOOpOT nomojgHeHue ¢ UHPUHUTHBOM. OOGOpPOT
nojJiexairiee ¢ MHQUHUTUBOM. Pa3nnuHble BapuaHThl IEPEBOIA.

3.3 IlepeBon mpuyacTHbIX 000POTOB. AOCOJIIOTHBIM NMPUYACTHBIA OOOPOT U BApUAHTHI
nepeBojia. PazBuTre HaBBIKOB NepeBoia B chepe XMMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. OcobenHocTH pepepaTHBHOIO NEepeBoOIa

4.1. Anroput™M mpenrepeBoIecKor paboThl C HAYYHO-TEXHUYECKHUM TEKCTOM M0 XUMHKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBlieHHs pedepara 1O XUMHUKO-TEXHOJIOTHYECKON TeMaTHKe
(aHHOTAIMN)

4.3. AnroputM paboThl MO pedepaTUBHOMY MEPEBOJY IO XHUMHKO-TEXHOJOTHYECKON
TEMaTHUKE.

4. O0beM yueOHOM THCUHMIIUHBI

Cemectp
Bcero 4
B yueGHO# paGoThr 3 cemecTp ceMecTp
3E Axan. 4. 3E Alflaﬂ' 3E Alflaﬂ'
Obmast TpyRoeMKOCTS 4,0 1440 | 20 | 720 | 20 | 720
JVCITATUTAHBI
Konrakruas padora - 1,8 644 | 09 | 320 | 09 | 320
ay/IMTOPHBIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeJibHAas paboTa 2404 80,0 1,1 40,0 1,1 40,0
KoHTakTHas caMOCTOsITeIIbHAS 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1
aMOCTOSITETHPHOE U3YUCHHE 79.6 39.8 39.8
pa3aenoB TUCIUTUTHHBI
Buabl koHTpOJIS:
Buo xonmponsn uz YII 3auer 3auer
Cemectp
Bcero 4
B yueGHO# paGoTht 3 cemecTp ceMecTp
3E Actp.u. | 3E A‘;Tp' 3E A‘;Tp'
OO6mast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
JVCITATUTAHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHUSI:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
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IIpooonscenue mabauyvl

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

aMOCTOSITEIPHOE U3yUCHHE 507 29,85 29.85
pa3IeiioB TUCIUILTAHBI
Buabl koHTpOJIA:
Buo xonmpons uz Y1l 3auyer 3auyer

5.4 IlpakTuka

AHHOTanusA padoyeil nporpaMmMspl Y4eOHOM NPAKTHKH: HAYYHO-HCCIE10BATENbCKOM
Da0OThI
1. Heap NpakTUKH: COCTOUT B MOJIy4€HUU 00yUYatOIUMCs IEPBUYHBIX MTPO(ECcCHOHANBHBIX

YMEHHUI U HAaBBIKOB IIYTEM CaMOCTOSATEIBHOI'O TBOPYECKOIO BBIMOJIHEHUS 3ajay, IOCTaBIEHHBIX
nporpaMmoit  mpaktukd. OCHOBHOM 3ajauell JUCUMIUIMHBL sBieTCd (HOpMHUpPOBAHHE Y
oOyyarouuxcss MNEpPBUYHOTO IpeAcTaBieHUs 00 OpraHu3aldd Hay4HO-HCCIIEI0BATEIbCKOMN
NESTeIbHOCTH M CHCTEME YIPAaBICHUS HAyYHbIMH HCCIECJOBAHMUSIMU;, O3HAKOMIIEHHS C
METO/IOJIOTMYECKUMU  OCHOBAaMM M MPAKTUYECKOTO OCBOEHHS IPUEMOB  OPTraHU3alUH,
IUIAaHUPOBAHUS, NPOBEACHUSI M OOecnedeHus HaydHO-HCCIIEOBAaTEeNbCKON M 00pa30oBaTENIbHOMN
NEeSITEeIbHOCTH, 03HAKOMJICHHS C JAESTEIbHOCTbIO 00pa30BaTeNbHbIX, HAYYHO-UCCIEI0BATEIbCKUX
U TIPOEKTHBIX OpraHu3aluil 1Mo npoduio u3ydyaeMou MmporpaMmbl OakanaBpuara; pa3BUTHE Y
oOyuaronuxcs IMYHOCTHO-IPO(ecCHOHANIbHBIX KaUeCTB MCCIeA0BaTeIs.

2. B pe3yabTaTe NpOX0KACHUS NMPAKTHKHU 00YyYAIOLIUICS JOJIKEH:

Obnadams CIeyONUMA KOMIIETEHITUSAMA U UHIUKATOPaAMU UX TIOCTHKEHUS:
VYK-1.1; YK-1.2; VK-1.3; VK-2.1; VK-2.2; YK-3.3; VK-3.5; YK-4.1; YK-4.2; VK-4.3; VK-6.1;
VK-6.2; YK-6.3; YK-8.2; VK-8.3; OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-3.1; OIIK-3.2;
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-6.1; OIIK-6.2; OIIK-7.1;
OIIK-7.2; OIIK-7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3; [1K-7.1; [1K-2.2; [1K-7.3

3HAMb:

— TOpSAJOK OpraHu3aluy, IUIAHUPOBAHUSA, TPOBEACHUS U OOecleyeHus Hay4dHo-
HCCIIEIOBATENIbCKUX pabOT ¢ MCIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHI;

— TOpPSAJOK OpraHM3alvy, MNIAHUPOBAHUs, IPOBEIEHUS U obecriedeHnst 00pa3oBaTelbHOM
JESITeIbHOCTH 110 MPOpUITI0 U3ydaeMOi IporpaMMbl OakajgaBpHara.

ymemy:

— OCYILECTBJISATh MOUCK, 00pabOTKYy M aHaJIU3 HAayYHO-TEXHUYECKON HH(OpMalUH Mo
poUITI0 TPOHIEHHON TPAKTUKH, B TOM YHCIIE C TPUMEHEHHEM Internet-TexHOoJIOTHif;

enaoemy:

— CIOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEOBATENIbCKOM AEATEIBHOCTU MO MPOPHIIIO
n3y4aeMoi mporpaMMebl OakajgaBpHara;

— METOJOJIOTHYECKMMH IOAXOAAMH K OpraHu3alid HAay4YHO-HCCIENOBATEIIbCKON U
00pa3zoBaTebHON JEATETLHOCTH.

3. Kpartkoe cogep:xanue NpaKkTUKHU

VYueOHas mpakTHKa BKJIIOYAET 3TAlbl O3HAKOMJICHHS] C METOJIOJIOTUYECKUMHU OCHOBAMHU U
MIPaKTUYECKOIO0 OCBOECHMS MPUEMOB OpraHMU3aliM, MJIaHUPOBAHUS, NMPOBEACHUS U O0OecreyeHUs
Hay4YHO-HCCJIEI0BATEIbCKON 1 00pa30BaTEIbHON AESITENbHOCTH, O3HAKOMIIEHUS C JESITeIbHOCTHIO
00pa30BaTeNIbHBIX, HAYYHO-HCCIEAOBATEIbCKUX UM MPOEKTHBIX OpraHu3aluii no mnpoduiro
n3y4aeMoi mporpaMMebl OakajgaBpHara.
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KoHnkpeTrHoe conepkanue yd4eOHON NMPAaKTUKU ONPENEIIIeTCs HHAUBUAYAIbHBIM 33JaHUEM
oOyyaromierocss ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH Kadeapbl MIM OpraHu3aluM, IJe OHa
npoBoauTcs. MHIuBUyanbHOE 3aJaHUe pa3padaThIBaeTCsl MO NMPOQUIII0 W3y4aeMOM MPOrpaMMbl
OakasiaBpuaTa ¢ yu€TOM TEMbI BBIITYCKHOM KBaTU(pUKALMOHHON pabOTHI.

4. O0beM NPAKTHKH

O0beM TUCTIUTUTHHBI
Bu e06HO1 pabOTHI
Ay P 3E Akap. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 2 72 54
KonrakTHasi padoTa - ay1uTOPHBIC 3aHATHUSA: 0,88 32 24
Jlekuuu
[Tpaxtuueckue 3ausarus (113)
Jlaboparopabie pabOThI 0,88 32 24
CamocrosiTesbHas padora: 1,10 39,6 29,7
KonrtakTHas camocrositenbHas paboTa 0,01 0,4 0.30
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHHBI
Bua uTtoroBoro KOHTpoOJIs: 3ader c oleHKOM

AHHoTanusa padoyeil nporpammbl IIpon3BoACTBEHHON NPAKTHKN: HAYYHO-
HCCJIEN0BATEIbCKOM PA00ThI

1. Heap npakTuku — GopmMupoBaHrue HEOOXOAUMBIX KOMIIETCHIIUHN ISl OCYIIECTBICHUS
Hay4YHO-MCCJIEI0BATEIbCKOM  JESATEIbHOCTH IO  HampaBlieHHWto noxarotoBku 22.03.01 —
«MarepuanoBeieHue U TEXHOJOTHH MaTepHaIoB» Mpoduiib «MaTepuanoBeIeHUe U TEXHOJIOTUU
HAHOMAaTEpUaJIOB W  HAHOCHUCTEM»  TMOCPEACTBOM  IUIAHMPOBAHUSA U OCYILECTBICHHUS
SKCIEPUMEHTAIBHON JESATEIbHOCTH HAa OCHOBAHWM W3YYEHHBIX JHUCIUIUIMH, B TOM YHCIE
CHEIUATbHBIX, U CAMOCTOSTEIHFHO U3yIEeHHON HH(OPMAITUH.

2 B pe3yabTaTe NPOX0:KIeHUsI MPAKTHKHA 00y4YAIOIIMIACH T0JI2KEeH:

Obnadams CIEyONMMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-1.1; YK-1.2; YK-1.3; VK-2.1; VK-2.2; YK-3.3; YK-3.5; YK-4.1; YK-4.2; YK-4.3; VK-6.1;
VK-6.2; YK-6.3; YK-8.2; VK-8.3; IIK-1.1; IIK-1.2; IIK-1.3; IIK-2.1; IIK-2.2; TIK-2.3; IIK-3.1;
IIK-3.2; TIK-3.3; I1IK-4.1; IIK-4.2; I1K-4.3; IIK-5.1; IIK-5.2; IIK-5.3; TIK-6.1; I1IK-6.2; I1K-6.3

Buame:

— MOpSAOK OpraHu3alvy, IUIAHUPOBAHUS M IPOBEICHUS HAYyYHO-UCCIEIOBATEIBCKUX
paboT C UCTIOIB30BAHUEM MOCIEAHNUX HAYTHO-TEXHUYECKUX TOCTUKEHUN B TAHHOM 00J1acTH;

—  TEOPETHYECKHE OCHOBBI Pa3pabOTKHU U MOJIyY€HUSI HAHOCTPYKTYPUPOBAHHBIX CHCTEM U
HaHOMaTePHaAJIOB, OCHOBHBIE METOJIbI MX MCCJICIOBAHMS M 001aCTH IPUMECHEHUS;

—  OCHOBHBIE TpPeOOBaHUS K MPEICTABICHUIO PE3YJIbTATOB MPOBEACHHOTO MCCIICIOBAHMS
B BUJIC HAYYHOT'O OTYETA, CTAaThU WU JOKJIA/a;

Ymemo:

—  CaMOCTOSITEJIbHO BBIABJISATH IEPCIEKTUBHBIE HANPABJICHUS HAYYHBIX HCCIIEIOBAHHUIM,
000CHOBBIBATh AKTYaJbHOCTh, TEOPETUYECKYIO U TMPAKTUYECKYI0 3HAYMMOCTh MPOOIEMBI,
MPOBOJUTh  AKCIEPUMEHTAIIbHBIE  MCCIEAOBAHMS, AHAIM3UPOBATH M  HMHTEPIPETHPOBATH
MOJIyY€HHBIE PE3YIIbTATHI;

—  OCYLUECTBJSATH IMOMCK, 00pabOTKYy M aHaIM3 HAay4yHO-TEXHUYECKON HHpOpManuu 1o
PO UITIO BBITIOJHIEMOM padOThHI, B TOM YMCJIE C IPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTHIA,

— paboTaTh Ha COBPEMEHHBIX MPUOOpPAX, OPraHW30BHIBATH MPOBEICHNE YKCIICPUMEHTOB
Y UCTIBITAHUHM, TPOBOJUTH UX 00pabOTKY M aHATM3UPOBATh PE3YJIbTATHI;

Bnaoemw:
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- METOJOJIOTMEM W METOJAMKOM NPOBEICHHs HAy4YHBIX HCCIEIOBAaHUN; HAaBBIKAMU
CaMOCTOSITEIbHOW HAYYHOU U UCCIIEA0BATEIIbCKOM pabOTHI;

- CHOCOOHOCTBIO peliaTh [OCTaBJICHHbIE 3aJaud, HCIOJIb3YS YMEHHS U HaBBIKU B
OpraHu3ali Hay4HO-HCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX paboT;

-  HaBbIKAMU KPUTHUYECKOTO aHaIM3a HAyYHO-TEXHUYECKOH JUTEepaTypbl, pa3paboTKu U
(bopMynupoBaHHs COOCTBEHHBIX METO/I0JI0IMUECKUX ITOIX00B K PEIICHHUIO HAYYHBIX IIPOOIIEM.
lloocomosums u npeocmasums K 3awume HaydHO-UCClefoBaTenbckyto padory (HUP),
BBINIOJIHEHHYI0O Ha COBPEMEHHOM YpPOBHE pa3BUTHS HAyKHM U TEXHUKH U COOTBETCTBYIOLIYIO
BBIOPAaHHOMY HAIPaBJICHUIO MOJTOTOBKU U Iporpamme odydeHus. B mpencraBieHHON K 3amiure
HUWP nomxHbl NOTYYUTh pa3BUTHE 3HAHUS U HABBIKHU, ITOJIyY€HHBIE 00yJarOIIMMCS IPU OCBOEHUU
mporpaMMbl  OakajaBpuara, B TOM 4YHUCIE€ MpPU HM3YYECHUH CHEUUATbHBIX JUCLMIUIMH.
[IpencraBnennas k 3ammre HUP nomkHa conxepkarb OCHOBHBIE TEOPETUYECKHE IIOJIOKECHMS,
SKCIEPUMEHTAJIbHBIE PE3YIbTAThl, IPAKTUUECKUE JOCTUKEHUS U BBIBOJIBI U3 PaOOTHI.

3 KpaTkoe coaep:kaHue NPAKTUKHU

B mpouecce ocBoeHus AUCUMITIIMHBI O0Yy4JaIOUIUICS J0KEH MOATOTOBUTH U MPEACTABUTH
K 3alllUTe HayYHO-HCCIIeN0BaTeNbCKylo padoTy (HMP), BeimoHEHHYIO HA COBPEMEHHOM YPOBHE
pPa3BUTHUSI HAYKU U TEXHUKU M COOTBETCTBYIOIIYIO BBHIODAHHOMY HaIlpaBJICHHUIO MOATOTOBKH U
porpaMme o0ydeHusl.

B mpeacraBnennoit k 3amure HUP 1omkHBI MOMy4uTh pa3sBUTHE 3HAHWS W HABBIKH,
MOJIyueHHble O0OydaroluMcsi TIpU OCBOEGHUHM IpOrpaMMbl OakanaBpuara, B TOM 4HCIE IpU
W3Y4YEHUHU crienuanbHbIX quciuiuivd. [IpeacraBnennas k 3ammure HUP nomxHa conepxkars 0630p
JUTEpaTyphl, ONMHMCAHUE HCIOJIB30BAHHBIX MAaTEpUAJIOB W METOJOB HCCJIEAOBAHMS, IOJyYCHHBIE
SKCIEPUMEHTAJIbHBIE PE3YIbTAThl U BBIBOJIBI 110 padoTe.

4 O0beM NPaAKTHKH

Cemectp
Bcero
B yue6HOi paGoTI 7 cemecTp 8cemectp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyI0€MKOCTh MPAKTUKH 12 432 6 216 6 216
KonrakTHas padoTa — ayIuTOpPHBIE 4 144 222 30 1,78 64
3aHATHA:
B TOM 4HcJje B (popMe NMPAKTHYeCKOi 4 144 | 2,22 80 1,78 64
MOATOTOBKHU:
[IpakTueckue 3aHATHS: 4 144 2,22 80 1,78 64
B TOM 4ucie B popme NpaKkTUIECKOM 4 144 | 222 80 178 64
MOATOTOBKH:
CamocrosiTejibHAs padoTa 8 288 3,78 136 4,22 152
KonrtakTHas camocrositenbHas paboTa 0,8 0,4 0,4
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 5 287.2 3,78 135.6 4,22 1516
MIPAKTUKHU
Buabl koHTpOSISA: 3auer ¢ 3aver ¢
OLICHKOM OLICHKOM
Beero CemecTtp
Bt yue6HOi paGoTI 7 cemecTtp 8 cemectp
3E AcTtp. 3E AcTtp. 3E AcTtp.
q. q. q.
OO61ast TpPyI0€MKOCTh MPAKTUKH 12 243 5 135 4 108
KonrakTHasi paboTa — ayIuTOpPHBIE 4 108 2,22 60 1,78 48
3aHATHSA:
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B TOM 4HcJje B popMe MPAKTHYECKOii 4 108 | 2,22 60 1,78 | 448

MOJITOTOBKHU:

[IpakTuueckue 3aHATHS: 4 108 2,22 60 1,78 48

B TOM 4HCJIe B popMe MPaKTUICCKOM 4 108 | 222 60 178 48

MTOATOTOBKH:

CamocrosiTeJibHAas paboTa 8 216 3,78 102 4,22 114

KonrakTHas camocrositenbHas paboTa 0,6 0,3 0,3

CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 8 215.4 3,78 1017 4,22 1137

MTPAKTUKU

Buabl koHTpOJIS: 3aver ¢ 3aver ¢
OLIEHK O OLIEHKOM

AHHOTanusA padoyeil nporpamMmsl IIpOU3BOJACTBEHHOM NPAKTHKHU: TEXHOJOIHYECKOM
NPAKTHKHU

1. Ileqp NMpoOM3BOACTBEHHON NMPAKTHKH: TEXHOJOTHYECKOH NMPAKTHKH — IOJy4yeHUE
npoQeccHOHAIIbHBIX ~ YMEHMM W ombiTa  NPO(PECCHOHAIBHOM  JESATENIbHOCTH  IyTEM
CaMOCTOSITEIBHOTO TBOPYECKOT'O BBITIOJIHEHUS 33/1a4, [I0CTABJICHHBIX IPOTPAMMON ITPAKTHUKH.

2. B pe3yabTare NpOXO:KICHUS NPOU3BOJACTBEHHON MNPAKTHKHU: TEXHOJOIrMYeCKOM
NPAKTHKHU 00y4aroLuiics Mo nporpaMMe 0aKajJaBpuaTa J0JKeH:

Obnadams CIEYIONUMA KOMIIETECHITUSMA U UHIUKATOPAMU UX TOCTHKCHUS:

VYK-1.1; YK-1.2; VK-1.3; VK-2.1; YK-2.2; VK-3.1.; VK-3.3; VK-3.5; YK-4.1; YK-4.2; YK-4.3;
VYK-5.1; VK-5.2; VK-5.3; VK-6.1; VK-6.2; YK-6.3; VK-7.1; YK-7.2; YK-7.3; VK-7.4; YK-8.1;
VYK-8.2; YK-8.3; YK-9.1; VK-9.2; VK-9.3; YK-10.1; YK-10.2; YK-10.3; YK-111; YK-11.2; VK-
11.3; IIK-1.1; TIK-1.2; T1K-1.3; TIK-2.1; I1K-2.2; [1K-2.3; TIK-3.1; [1K-3.2; T1K-3.3; [1K-4.1; TIK-
4.2; I1K-4.3; T1K-5.1; T1K-5.2; TIK-5.3; TIK-6.1; T1K-6.2; [1K-6.3

3nams:

— TOJAXOJbl K OpraHu3alyd U IJJAaHUPOBAHUIO HAyYHO-HUCCIIENOBATENbCKONW paboThI,
OTBITHO-KOHCTPYKTOPCKOW W HPOU3BOJCTBEHHOW JEATENBHOCTH MO MNPO(UII0 MPOrpaMMbl
OakanaBpuaTa

Ymemns:

— BBINOJHATH NOMUCK, OOpabOTKy, aHAJIW3 U CHUCTEMAaTH3alUI0 HayYHO-TEXHHUYECKOU
uH(pOpMallUY, OCYIIECTBISATH BBHIOOP METOOUK W CPEJICTB pElIeHMs 3a7ay, IOCTaBJICHHBIX
IIPOrpaMMOM IIPAKTUKH;

Braoemy:

— npueMaMu pa3paboTKU IUIAHOB M IPOrpaMM IPOBEICHMSI TEXHUYECKUX Pa3pabOTOK U
WCTIBITAaHUU.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pa3nen 1. O3nakomuTebHbIA. O3HaKOMJIEHUE C TEXHOJIOTUEH MPOU3BOACTBA U MECTOM
IIPOU3BO/ICTBEHHOM NMPAKTUKH.

Pasnen 2. BplinojiHeHHMe TEXHOJMOTHYecKOM NPpakTHUKH. [Ipakrnueckoe wu3ydeHHe
TEXHOJIOTUYECKUX  IPOLECCOB  IOJYYEHUS  HAHOMATEpPHAJIOB HA  OCHOBE  H3y4YEHUs
TEXHOJIOTMYECKUX PErIaMEHTOB IIPOU3BOJICTB. BhINOIHEHNE HHAMBHIyAIBHOTO 3aJaHUSI.

Pa3nea 3. 3akmounTeabHblil. CuctremMarusanus Marepuaia, IoAroTOBKa OTYETa.

3aKkperjieHue TEOPEeTUUYECKUX 3HaHHWM, MOJIYYeHHbIX OOYyYaroIIMMHCS IpH H3y4E€HUU
[IporpaMMbl OakaiaBpuaTa.

Pa3BuTune y 00y4aroniuxcsi HaBbIKOB HAyYHO-UCCIIE0BATENbCKON AESITEIbHOCTH.
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4 O0beM NPaAKTHKH

O0beM npakTUKH
Bua yyeOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh NPAKTUKH 3 108 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B opMe MPAKTHYECKO# MOJATOTOBKH: 1,78 64 48
[Tpaktnueckue 3anstus (113): 1,78 64 48
B TOM 4ucIie B (popme MpaKTUUECKOW NOATOTOBKHU: 1,78 64 48
CamocrosiTesbHasi paboTa 1,22 44 33
KonrakTHas camocrositenbHas paboTa 0,4 0,3
1,22
CaMOCTOSTENTbHOE N3YUYEHUE PA3/AEI0B IPAKTUKU 43,6 32,7
Bua konTpoJsn: 3ader c oleHKOM

AHHOTanus padoyeil nporpammsl IpeaMnI0MHON NPAKTHKH

1. leab nmpeAIMIJIOMHON NPAKTHUKH — BBINOJIHEHHUE BBITYCKHOM KBaIM(PUKAIIMOHHOM
paboTEHL.

2. B pe3yabTare NpPOXOXKICHUS MNPEAJIMIVIOMHON NPAKTHKH O00y4alolMiicsa 10
nporpamMme 0aKkaJaBpuaTa JA0JIKeH:

Obnadams CIEyONUMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHIKEHUS:

VYK-1.1; YK-1.2; VK-1.3; VK-2.1; VK-2.2; YK-3.1; VK-3.3; VK-3.3; YK-3.4; VK-3.5; YK-4.1;
VK-4.2; YK-4.3; VK-5.1; VK-5.2; VK-5.3; YK-6.1; VK-6.2; YK-6.3; YK-7.1; VK-7.2; YK-7.3;
VYK-7.4; VK-8.1; YK-8.2; YVK-8.3; VK-9.1; VK-9.2; VK-9.3; YK-10.1; YK-10.2; YK-10.3; VK-
111; VK-11.2; YK-11.3; TIK-1.1; TIK-1.2; T1K-1.3; TIK-2.1; TIK-2.2; TIK-2.3; TIK-3.1; T1K-3.2;
[1K-3.3; [1K-4.1; [1K-4.2; T1K-4.3; T1K-5.1; T1K-5.2; [1K-5.3; [1K-6.1; [1K-6.2; I1K-6.3

3HAMb:

— (U3MKO-XMMHYECKHE CBOWCTBA MaTepuajoB, B TOM YHUCJIE HaHOMAaTepUAIOB H
HAaHOCHCTEM, IO IPODUIIO BBITYCKHON KBaTU(UKAIUOHHON pabOThI;

—  (U3UKO-XMMHYECKHE 3aKOHOMEPHOCTH TEXHOJOTHYECKHX IPOLECCOB IOIY4YECHUS
MaTepuagoB, B TOM UHCJIE€ HAHOMAaTEpHUaJOB W HAHOCUCTEM, [0 MPOQHIIO BBIITYCKHOMN
KBaJIN(PUKALIMOHHOM paboTHI;

— KOMIUIEKC MEpONPUATUN MO TEXHUKE O€30MacHOCTH, OXpaHE OKpYKarolled Cpemsbl,
OXpaHe TpyAa;

ymemy:

—  OCYILECTBJISATh KOHTPOJIb CAMOCTOSITEIbHON HAyYHO-HCCIIEA0BATEIbCKON paboThI;

— BBINOJHATH MOATOTOBKY HAyYHO-TEXHHUYECKOW JOKYMEHTAlMH JJs IPOBEACHUS
HAy4YHBIX HCCIIEOBAaHUMN U TEXHUYECKUX pa3pabOToK;

— BBINOJHATH pacueThl, CBA3aHHbIE C pa3padOTKOW 3aJaHuil JUId  OTHENbHBIX
HCIIOJTHUTEIIEH.

enademsn.:

— CHCTEMOM IUIAHWPOBAHUS W OPraHM3alMy HAY4YHO-HCCIEAOBATEIBCKUX B paMKax
M3y4aeMoi mporpaMMsel OakajgaBpHara.

3. Kparkoe cogep:xanue NpaKTHKU

[IproOpereHre 3HaHUI ¥ HABBIKOB 110 OPraHU3alluy U YIPABIECHUIO OTAEIbHBIMU 3TallaMu
U IporpaMMaMi IPOBEACHUSI HAYUYHBIX UCCIEIOBAHUN U TEXHUUECKUX pa3paboTOK.

[loarotoBka HCXOOHBIX [JAHHBIX JUISL BBINOJHEHUS BBIMYCKHON KBaIU(pUKAMOHHON
paboTEHL.
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4. O0beM NPAKTHKH

O0beM npakTUKH
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPYyA0€MKOCTh NPAKTHKH 9 324 243
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHSL: - - -
CamocrosiTeJibHas paboTa 9 324 243
KoHTakTHas camocrosiTesnibHas paboTa 9 0,4 0,3
CaMOCTOATETFHOE N3YUCHUE PA3/ICTIOB MTPAKTUKH 323,6 | 242,7
Bua konTpoas: 3ader c onleHKOM

5.5 I'ocyiapcTBeHHAS UTOrOBasi aTTecTalys: NOAroTOBKAa K NpoLeaAype 3alliMThl U 3alIUTa
BBINYCKHOH KBATH(HUKALNMOHHO padoThI

1. Ileab rocyaapcTBeHHOI UTOTOBOI ATTECTALMM: MOATOTOBKH K MpoLeAype 3alUThI
U 3alIUTHI BBIMYCKHOW KBATH(UKAIMOHHOH PadoThl — BHISBICHHE YPOBHS TEOPETUUYECKON U
MIPaKTUYECKON MOJArOTOBICHHOCTH BBIITYCKHUKA By3a K BBIIIOJHEHUIO PO(HECCHOHANIBHBIX 3a7a4 U
cooTBeTcTBUS ero noarotosku Tpedosanusm ®I'OC BO no nanpasienuto noarorosku 22.03.01 —
«MarepranoBeieHUE U TEXHOJIOTHHA MATEPUATIOBY.

2. B pesyabrare MnpoOXokIeHHS TOCYAAPCTBEHHOM MTOrOBOM  aTTeCTAllUM:
NOATOTOBKH K Npoueaype 3allUThl M 3aIUUThl BHINYCKHOH KBAJIH(HUKALUOHHOH PadoThl y
CTyleHTa mnpoBepsieTcss C(HOPMHUPOBAHHHOCTH CJEAYIOIIUX KOMIETEeHUMH, a TakKe
CleyIOIIUX 3HAHWH, YMEHUH M HABBIKOB, MO3BOJIAIONIMX OLEHUTH CTelNeHb I'OTOBHOCTH
o0y4yaroumuxcs K gajbHeimeil npogecCHOHANbHOM 1eTeJIbHOCTH.

BoeinyckHuk, ocBouBUIMI IMporpaMMmy OakajaBpuara, AOJDKEH o0danaTh CIEAYIOLUMU

KOMITETEHIUSIMU:
VYK-1.1; YK-1.2; VK-1.3; VK-2.1; VK-2.2; YK-3.1; VK-3.3; VK-3.3; YK-3.4; VK-3.5; YK-4.1;
VK-4.2; YK-4.3; VK-5.1; VK-5.2; VK-5.3; YK-6.1; VK-6.2; YK-6.3; YK-7.1; VK-7.2; YK-7.3;
VK-7.4; YK-8.1; VK-8.2; YVK-8.3; VK-9.1; VK-9.2; YK-9.3; YK-10.1; YK-10.2; YK-10.3; VK-
111; YK-11.2; YK-11.3; OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-3.1; OIIK-3.2; OIIK-4.1;
OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-6.1; OIIK-6.2; OIIK-7.1; OIIK-7.2;
OIIK-7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3; IIK-1.1; IIK-1.2; TIK-1.3; I1K-2.1; [IK-2.2; TIK-2.3;
[1K-3.1; TIK-3.2; I1K-3.3; TIK-4.1; 11K-4.2; [1K-4.3; [IK-5.1; TIK-5.2; [1K-5.3; TIK-6.1; I1K-6.2;
[1K-6.3

B pesynbrare npoxokaeHUs TOCYJapCTBEHHONW WTOTOBOM aTTeCTallM (BBIIIOJHEHUS
BBIITYCKHOW KBaTM(UKAITMOHHOW PaOdO0ThI) CTYACHT AOJDKEH:

3HAMb:

— TOpSAJOK OpraHu3allid, IUIAHUPOBAaHUSA U TMPOBEACHUS HAay4YHO-HCCIIEI0BATEIbCKUX
paboT C UCTIOIB30BAHUEM MOCIIETHUX HAyYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOM 00s1acTy;

—  (U3HUKO-XMMHYECKHE OCHOBBI MOJIYYEHHS U UCCIIEI0BaHUs CBOIICTB MaTepralioB, B TOM
YHUCJIE HAHOCUCTEM U HAHOMAaTEpHUaJOB;

— OCHOBHbIE TpeOOBaHUs K MPEACTABICHUIO PE3YIbTATOB IIPOBEIEHHOTO UCCIIEIOBAHUS B
BHJIE HAYYHOT'O OTYETA, CTaThbU WX JOKJIA/a;

ymemy:

— CaMOCTOSITEJIbHO BBISIBJIATH IMEPCIEKTHUBHBIE HAIPABJICHUS HAayYHBIX HCCIIEIOBAaHUM,
000OCHOBBIBAaTh AKTyaJbHOCTb, TEOPETHYECKYI0 M MPAKTUUYECKYI0 3HAUYUMOCTb MpPOOJIEMBI,
MIPOBOJUTH  OKCIIEPUMEHTAJIbHBIE  HCCIEJOBaHMS, aHAJIM3UPOBAaTh M  HHTEPIPETUPOBATH
MIOJIy4YE€HHBIE PE3YJIbTaThI;

— OCYILECTBJISATh MOUCK, 0OpabOTKYy M aHalu3 HayYHO-TEXHUYECKON HH(OpMaluu o
TEMeE BBINOJIHAEMON pabOThI, B TOM YHCJIE C IPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTUil;
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— paboTaTh Ha COBPEMEHHBIX IPUOOpaxX, OPraHM30BbIBATH IPOBEIEHUE SKCIIEPUMEHTOB U
UCHBITAHUN, IPOBOIUTH UX 00pabOTKY U aHAJTU3UPOBATh PE3YJIbTaThI;

gnaoems:

— METOJOJIOTHEH W METOAUKOW TMPOBEICHHUS HAyYHbIX MCCIEIOBAHUN; HaBbIKaMU

CaMOCTOSITEJIbHON HaAy4HOM U HCCIIE0BaTENbCKOM paboThI;

— HaBBbIKaMHU pa6OTBI B KOJUJICKTHUBC, IJIAHUPOBATH W OPraHU30BbIBATH KOJIJICKTHUBHBLIC
HAaY4YHBIC HCCICOOBaHUA; OBJIAJICBATHE COBPEMCHHBIMHM MCTOAAaMH HCCICAOBAHHA W aHalinu3a

MIOCTABJIEHHBIX IIPOOJIEM;

— CIOCOOHOCTBIO peulaTh IOCTaBJIEHHbIE 33Jayd, HCIOJIb3YS YMEHUS M HaBbIKU B
OpraHu3aluK Hay4HO-UCCIEI0BATEIbCKUX U TEXHOJIOTHYECKUX paloT.
3. Kparkoe coaep:kaHue rocyJlapcTBeHHON HMTOroBOW aTTeCcTAllMM: MOATOTOBKH K
npoueaype 3alUTHI M 3aLUTHI BHINYCKHOH KBAJIM(PUKALMOHHON PadoThI
l'ocynapcTBeHHast UTOroBas aTTECTAllMs: MOJArOTOBKA K IPOLEType 3allMThl M 3allluTa
BBIITYCKHON KBaJIM(PHUKAMOHHON PabOTBHI MPOXOJUT B 8 cemecTpe Ha Oa3ze 3HAHWM, YMEHHH U
HAaBBIKOB, IIOJIy4YEHHBIX CTYJEHTaMH IIpM HW3Y4YEHUM JUCHMIUIMH HampaiaeHus 22.03.01
«MaTepuajioBejeHHe U TEXHOJOTHH MATEPHAJIOBY U ITPOXOKICHUS TPAKTHUK.
l'ocynapcTBeHHast UTOroBasi aTTECTAllMs: MOJATOTOBKA K IPOLEType 3allMThl M 3allluTa
BBIITYCKHON KBaJIM(PUKAIIMOHHON pabOThl MPOBOJUTCS TOCYAApCTBEHHON 5SK3aMEHAIMOHHOMN

KOMHUCCHUEH.

Kontpons ypoBHS CHOpPMHPOBAHHOCTH KOMIIETEHIIMNA OOYYArOIIMXCS, MPUOOPETEHHBIX

nmpu ocBoennn  OOII, ocymecTBiseTcs  IyTeM

IIPOBEACHUS

kBasinukanronHoi padotel (BKP) u npucBoenus kpanuduxanuu «b6axkaaaBpy.
4. O0bemM rocyJapcTBeHHOHl MTOroBOW AaTTeCTAMH: MOATOTOBKH K Mpoueaype

3alIUThI

BBIITYCKHOM

3aIUTHI U 3a1HUTHI BHIMYCKHOW KBATU(PUKAHOHHOI padoThI

[Iporpamma oTHOcWTCA K 0OsM3aTeNbHOM dYacTW ydeOHOro TIaHa, K  OJOKY
«["ocymapcTBenHas urorosas arrectanuss» (b3) u paccuntana Ha cCOCpPEIOTOUCHHOE IPOXOXKICHHE
B 8 cemectpe (4 xypc) oOyuenuss B oobeme 324 u (9,0 3ET). Ilporpamma mpenmnosaraer, 4to

oOydJaroniyecss HWMEIOT TEOPETUYECKYI0 W MPAKTHYECKYH TOATOTOBKY B  0OjacTu
MaTepUaIOBEACHHS U TEXHOJIOTUN HAHOMATEPHAIOB U HAHOCUCTEM.
Bus! yae6HO# paboTs! B 3aueTHBIX B akazem.
eAMHUTIAX gacax
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY mi1aHy 6 216
KonrTaktHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonTtakTHas paboTa — HTOroBasi aTTeCTaIus 0,019 0,67
Brinonnenue, nHanucanue u opopmiienue BKP 5,981 215,33
Bujx koHTpoJs: 3amuTta BKP
Brtsl yaeGHOH paboTs! B 3auernrix | B acTtponowm.
eAMHUTIAX gacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMYy 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
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5.6 ®akyabTaTUBBI

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«IlepeBo1 HAYYHO-TEXHUYECKOI JTUTEPATYPbD)

1. Heab AucUMIVIMHBI — NpUOOpEeTeHHEe 00ydarolMMUCs OO0IIe, KOMMYHUKAaTUBHON U
npodeccuoHaIbHOM KOMIIETEHLIMM, YypOBEHb KOTOPBIX Ha OTHEJIbHBIX JTamax S3bIKOBOM
MOATOTOBKH TI03BOJISIET BBINOJHATH pa3iduHble BUIbl MPO(ECCHOHATBHO OPUEHTHUPOBAHHOIO
IepeBoJia B IPONU3BOACTBEHHON U HAYYHOU JE€ATEIBHOCTH.

2. B pe3yabTaTe u3y4eHUs1 JUCHUILINHBI 00yYAIOLIUIICA J0JIKEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VYK-4.1; YK-4.2; YK-4.3; [1K-1.3

3nams:

— OCHOBHBIE CITIOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JOCTaTOYHO€ JUIsl BBIIIOJIHEHUS INIE€peBOJa KOJIMYECTBO JIEKCUYECKHX  EIMHMIL,
(G pa3eos0OTU3MOB, B TOM YHUCIIE€ COLIMATIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEUECKUX PEaIHii;

ymemy:

— IPUMEHSATh OCHOBHBIE IIPUEMBI IIEPEBO/IA;

— OCYUIECTBJIAITb IUCbMEHHBIH IEpeBOJ C COOJIOACHHEM HOPM  JIEKCUYECKOM
SKBHUBAJIEHTHOCTH, COOIOIEHNEM I'PaMMATHYECKUX, CAHTAKCUYECKUX U CTUIIUCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT IIEPEBOJAa B KOMIIBIOTEPHOM TEKCTOBOM PENAKTOPE;

— OCYILECTBISATH IMEPEBOJl C COONIOJCEHHEM HOPM JIEKCHUYECKON HSKBUBAJIEHTHOCTH,
cOOI0ICHUEM TI'PaMMaTHYECKUX, CUHTAKCUYECKUX U CTHJIMCTUYECKMX HOPM TEKCTa IepeBoja U
TEMIIOPAJILHBIX XapAKTEPUCTUK UCXOJHOTO TEKCTA;

enademsn.:

— METOAMKOM MpennepeBOJYECKOro aHajiu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCITPUSITUIO UCXOJTHOTO BBICKA3bIBaHMUS;

— METOJMKOM IMOATOTOBKHM K BBIMIOJIHEHUIO NEpEeBOJa, BKIIOYas MOMUCK HMH(opManuu B
CIPaBOYHOM, CIIELIMANILHOM JIUTEpAType U KOMITbIOTEPHBIX CETSAX;

— OCHOBaMU CHCTEMbI COKpAIIeHHON NIEPEeBOUECKOM 3alliCH IPU BBIMOJIHEHUH [IEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI 1O CHEIUAIBHOCTH.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Pa3znesn 1. OcHoBHbIE JleKCHMYecKHe W CTHJIMCTHYECKHe 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHHUYECKOMH JINTepaTypbl

1.1 Jlekcuueckne 3aKOHOMEPHOCTH HAyYHO-TEXHUYECKOTO repeBoa. CMBICTIOBOM aHAIIN3
HayYHO-TEXHUUYECKOTO TEeKCTa U ero cerMeHranus. CTUIMCTHYECKHE OCOOEHHOCTH Hay4yHO-
TEXHUYECKUX TEKCTOB. [Ipeosonenne TpyIHOCTEH, CBA3aHHBIX C PACXOKIECHUEM CHHTAKCUYECKUX
CTPYKTYp MHOCTPAHHOI'O U PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHUE MOPsIZIKA CJIOB B aHIJIMMCKOM M pycckoM mpeioxeHusx. [lepeBon cios,
yCTaHOBJIEHUE 3HadyeHHs cioBa. llepeBoa CBOOOAHBIX U (PPa3eOIOrHUYECKHX CIOBOCOYETAHHI.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Coxkpamenus. OcoOeHHOCTH HX IepeBojia. Pa3BuTre HaBBIKOB IEpEeBOJa Ha MpUMEpe
TEKCTOB M0 TeMe «XuMuueckas jgadoparopus» «M3mepeHus B XUMUI.

1.4. Jlexcuueckue TpaHC(hOpMAIUU TIPU IEPEBOJE TEKCTOB IO TEMATHKE XUMHH H
XUMHUYECKON TEXHOJIOTHH.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0EHHOCTH NepeBo/a.

2.1. OcobenHoctH nepeBoja npeioxkennit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mnpuMepe mnepeBoja TEKCTOB IO TEMAaTHKE XHMHYECKOW TEXHOJIOTHHU
[IepeBox NpUAATOYHBIX IPEIIOKEHHI.
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2.2. MeTonpl 1 IpUeMBI IEPEBOIA CTPANATEIBHOTO 3aJI0Ta Ha IIPUMeEpE MEPEBOIa TEKCTOB
o Teme "Texnosorun Oyaymiero".

2.3. Tunsl ycnoBHBIX MpeNIOXKEHUH, MpaBuiaa U 0COOEHHOCTH uX mepeBoja. IIpakTuka
MIepPeBO/ia YCIOBHBIX IMPEAJIOKEHUN Ha MpUMEpax TEKCTOB IO Pa3IMYHbIM pas3jesiaM XUMUU U
XUMUYECKON TEXHOJIOTHH.

2.4. MopanpHble r1arojibl U 0COOEHHOCTH MX MEpeBOJa Ha MpUMepe NEepeBojJa TEKCTOB
«Texnonorus», «IpomseiieHHOE 000pYI0BaHUE

Pa3nes 3. OcoGeHHOCTH NepeBoa NMpeIIoKeHHI ¢ HeJIMYHBIMU (POPMaMHU IJIaroJia

3.1 Undunutus (HeonpenenenHas ¢popma raarona). Ponb nHGUHUTHBA B IPEIOKEHUHT U
BAPUAHTHI IIEPEBOJIA HAa pycCKUl sA3bIK. [Ipuyactrs u repynanii. BapuaHThl nepeBosa Ha pycCKui
SI3BIK.

3.2 MHWudunutuBHble 000poThl. OOOpOT nomojHeHue ¢ UHPUHUTHBOM. OO6OpPOT
nojJiexaniee ¢ MHQUHUTUBOM. Pa3nuuHble BapuaHThI IEPEBOIA.

3.3 IlepeBon mpuyacTHbIX 000POTOB. AOCOJIIOTHBIN NMPUYACTHBIA OOOPOT U BApUAHTHI
nepeBo/ia. PazpuTue HaBBIKOB NepeBo/ia B chepe XUMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. OcobennocTu pepepaTUBHOIO NEepeBoOa

4.1. Anroput™M mpearepeBoIecKoi paboThl ¢ HAYIHO-TEXHUYECKHUM TEKCTOM MO0 XMMHKO-
TEXHOJIOTUYECKON TeMaTHKe.

4.2. Anroput™m cocraBieHMs pedepaTa IO XHMHUKO-TEXHOJIOIMUECKOW TeMaTHKe
(aHHOTAIMN)

4.3. AnroputM palGoThl MO pedepaTUBHOMY MEPEBOJY IO XHUMHKO-TEXHOJOTHYECKON
TEMaTHUKE.

4. O0beM yueOHOM THCUMTIITHHBI

Cemectp
Bcero 4
Bu yue6HO# paGoTHI 3 cemecTp ceMecTp
3E Axan. 4. 3E Alflaﬂ' 3E Alflaﬂ'
Obmast TpyRoeMKOCTS 4,0 144,0 20 | 720 | 20 | 720
JTACIUATLINHBI
Konrakras pagora - 1,8 644 | 09 | 320 | 09 | 320
ay/IMTOPHBIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeJibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHast caMocTosTeNbHAas 0’ 4 0’ 2 0’ 2
paborta
C 2,2 1,1 1,1
aMOCTOSITETPHOE U3YUCHHE 79.6 398 398
pasaciioB AVMCHUILIMHBI
Buabl koHTpOJISA:
Buo xonmponsn uz YII 3auyer 3auer
Cemectp
Bcero 4
Bux yue6HO# paGoTHI 3 cemecTp ceMecTp
3E Actp.u. | 3E A‘;Tp' 3E A‘;Tp'
OO6mast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
JTACIUATLINHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHUS:
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[Ipaktuueckue 3ausarus (I113) 1,8 48 0,9 24 0,9 24

CamocrosiTeJibHAs paboTa 2,2 60,0 1,1 30,0 1,1 30,0

KonTakTHast caMocTosTeNbHAas 0} 3 0} 15 0} 15

paborta

C 2,2 1,1 1,1
aMOCTOSITEIIPHOE U3yUCHHE 597 29.85 29.85

pasaciioB AMCHUILIMHBI

Buabl koHTpOJIS:

Buo xonmpons uz YII 3auyer 3auyer

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«I'pakgaHckas 3a1IUTA B YPe3BbIYANHBIX CUTYALHAX»

1 Heab aMCUMIVIMHBI — TOJIrOTOBUTH CTYIEHTAa K OCMBICICHHBIM MpPaKTHYECKUM
NEUCTBUSIM MO OOECIEeUEeHUI0 CBOEH O€30MacHOCTH M 3aIUThl B YCIOBHUSX BO3HUKHOBEHHS
Ype3BhIYaiHON CUTYallMU IPUPOIHOTO, TEXHOTEHHOT'O U BOGHHOT'O XapakTepa.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIeyONMMA KOMIIETCHITUSAMA U UHIUKATOPaAMU UX TIOCTHIKCHUS:

VK-8.1; YK-8.2; VK-8.3; VK-8.4; [1K-6.1; I1K-6.2; I1K-6.3

3nams:

- XapaKTepUCTUKU MPHUPOAHBIX O€ICTBUN, TEXHOTEHHbIX aBapuil M Karactpod Ha
paavaloOHHO, XMMHUYECKH U OMOJOrMYECKH OMAacHbIX 00BEKTaxX, Mopakawuue GakTopbl IPyrux
OMAacHOCTEI;

- OCHOBBI BO3JIEHCTBUS ONACHBIX (PAKTOPOB YpPE3BBIYANHBIX CHUTYyallMil Ha 4YeJOBEKa U
MIPUPOIHYIO CPENy, JOMYCTUMbIE IPEIEIbHbIE KPUTEPUU HETAaTUBHOTO BO3ACHCTBUS;

- Mepbl 0€30macHOro TOBEIEHUS MpH MpeObIBAaHUM B palioHax (30HaX) I[OXKapoB,
PaZv0aKTUBHOI0, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS;

- crnocoObl M CpeAcTBa 3alllUThl YEJIOBEKa OT BO3JCHCTBHUS MOpaxkarollux (HaKTopoB
Ype3BhIYaHBIX CUTYALlUH IPUPOJHOTO, TEXHOTE€HHOTO ¥ BOEHHOTO XapakTepa.

Ymemo:

- HCIOJIb30BaTh CpPEJICTBA 3alllUThl OPraHoB JbIXaHUS M KOXH, MEIUIUHCKUE IS
CaMOo3alllUThl U OKA3aHUS TOMOIIY JAPYTUM JIIOIM;

- TNPUMEHSTh MEPBUYHBIE CPEACTBA MOKAPOTYIIEHUS IS JIOKAIU3aluUd M TYLUICHUS
M10’Kapa, BOSHUKILETO B ayuTOopuu (J1abopaTopun);

- OKa3bIBaTh ce0e M APYruM MOCTPaJaBLIUM MEIUIMHCKYIO ITOMOILb C HCIOJIb30BAHUEM
Ta0eNbHBIX U NOJIPYYHBIX METUIIUHCKUX CPENICTB.

Braoemy:

- mpuéMaMy NpPOBEJIEHUS YAaCTUYHOW CaHUTApHOM 0OpabOTKH Npu BHIXOAE W3 palloHa
(30HBI) paIMIOAKTUBHOIO, XUMUYECKOTO 1 OMOJIOTHYECKOTO 3arpsAi3HEHUs (3apaskeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3aLIUThI B UPE3BbIYAMHBIX CUTYALIHSIX.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Pazoen 1. Onacnocmu npupoonoeco xapakmepa.

CruxuiiHble O€ICTBUS, SIBICHUSI NPUPOIbl PA3PyLIUTEILHON CHIIBI - 3€MJIETPACEHUS,
HABOJHEHHUS, CEJIEBbl€ MOTOKH, OIOJ3HHU, CHEKHBIE 3aHOCHI, M3BEPKEHHE BYJIKAHOB, OOBAJIBI,
3acyXu, yparasbl, Oypu, HOKapbl.

Paszoen 2. Onacnocmu mexnozennozo xapaxkmepa.

ABapuu 1 KaTacTpo(bl Ha PaIMALMOHHO OITACHOM OOBEKTE, XUMHUYECKH OMTACHOM OOBEKTE,
OMOJIOTMYECKH OTIACHOM O0OBEKTE; Ha TPAHCIIOPTE (FKETIE3HOJOPOKHOM, aBTOMOOUIILHOM, PEYHOM,
aBUALMOHHOM ); Ha TUAPOCOOPYKEHUSAX; HA KOMMYHQJIbHBIX CUCTEMAX KU3HE0OECIIeUEeHHUS.

Pasoen 3. Onacnocmu 6oennozo xapaxmepa.
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[IpumeHeHue opykusi MacCOBOTO MOPAXKEHUsI (IEPHOT0, XUMUYECKOT0, OMOJIOTUYECKOTO),
OOBIYHBIX CPEICTB C 3aKUraTeNIbHbIM HAIlOJIHEHUEM, HOBBIX BUJOB OPYKHS. 30HBI 3apaXKeHUsI OT
CPEICTB MOPAKEHUSI U UX BO3JICHCTBUE HA HACEICHHUE U OKPYKAIOIIYIO IPUPOIHYIO CPELY.

Pa3zoen 4. Ilosxcapuas 6ezonacnocme.

[Toxxaphnas onacHocTh. [loxkapHas oxpana. Kinaccudukanus noxapos HoxapoB B 3AaHUIX
u nomemenusx. Crtaauu pa3Butus noxkapos. Jlokanuzanus U TylieHue mnoxkapos. I[lepBuuHble
cpenctBa moxkapotymenus (or"erymutenn OIl -8, OY-2, OBII-5, BHyTpeHHHI TOXXapHBIN
BOJIONIPOBOJ]) U IMpaBWja IOJIb30BaHUS HMH. ABTOMATHYECKHE CHUCTEMBbl MOKAPOTYILEHUS —
MPUHKJIEpHBIE U JipeHuepHble. OTrHeTyllalue BellecTBa — BOJA, IEHbI, HErOprYHMe Tra3bl U
pa3zbaBuTENN, HOPOILIKOBBIE COCTaBbI, FAJIOT€H3aAMELIEHHBIE YTIIIEBOIOPOIbI.

Pazoen 5. Komnnexc meponpusmuii 2paxcOanckol 3auumul HaceaeHus.

- Omnosemenne u uHMDOpMHUpOBaHHE HaceiaeHUsi 00 omacHocTu. [IpuHATHE HaceleHUeM
curHajgoB omnoBemenus («Buumanue Beem!», «Bosaymnas TpeBora», «PanmanumonHas
OMAaCHOCTBY», «XHUMHUecKas TpeBora», «OTOON OMACHOCTH») M MOPSAOK JCHCTBUS MO HUM.
DOBakyalnusi HaceleHUus W3 30Hbl OMmacHOCTH. CrocoObl 3Bakyaluud OKCTpEHHas 3BaKyallus
CTYJCHTOB U3 ayAUTOPHUH IIPH BOSHUKHOBEHHH 10Kapa.

- CpenctBa MHIMBUAYyaIbHOM 3ammThl opraHoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-
1, PIIT'-67M, PY-60M, «®enukcy, I'A3K, AL, AI1I-3, TI3VY-K, UII-4M, UII-5, UTI-6, KUII-8),
koxu (JI-1, O3K) yenoBexa. MenuuuHckye cpesicTBa 3aLIUTHI .

- CpexnctBa KOJUIEKTMBHOM 3alllMThl HacesneHus. HasHaueHue, 3alUTHBIE CBOMCTBA
yoexuni.  IIporuBopamuanuonnsie ykpbiTus (IIPY, nomzemsble mnemexoiHble MEpexobl,
3ariayOJieHHbIE CTAHIIMM METPOIOJUTEHA), IPOCTEUIIINE YKPBITHS (TPAaHILIEH, OKOIIbI, IEPEKPHITHIE
menn). [IpaBuiia 3ansTust yoexuia.

Pa3zoen 6. Oxazanue nepsoui nomowu.

OxazaHue nepBoi MOMOIIM [P 0KOTax, paHEHUsX, 3apakeHusx. Ilposenenue yacTuuHon
CaHUTApHOM OOPaOOTKM KOXKHBIX TMOKPOBOB 4YeJIOBEKAa IPU BBIXOJAE M3 30H PaJUOaKTUBHOTO,
XMUMHUYECKOTO U OMOJIOrMYECKOTO 3apaskeHus (3arpsA3HEeHUs), U3 30H M0KapoB.

Pazoen 7. Jlukeuoayus nocieocmauii upe3eoluatino CUmyayuu.

ABapuiiHo-criacaTeNibHble padOThl. DKCTPEHHAs 3BaKyalllsl U3 ayAuTOpuH (JabopaTtopun)
B YCIIOBHUSAX MOXapa, paJlualiOHHOT0, XUMUYECKOT0, OMOJIOTUYECKOTO 3arps3HEHUsI TEPPUTOPUU C
HCI0JIb30BaHKEM IpocTeriux cpeacts 3amuThl («Dennke», I'I3K, nporusoraza I'TI-7 ¢ JAI1I-3).

4. O0beM yueOHOM THCHMIIHHBI

O0BneM TUCHUILINHBI

Buja yueOHo# padoThbl

3E AKajn. 4 Actp. 4
O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 1 36 27
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,44 16 12
Jlexinm 0,44 16 12

[IpakTrueckue 3aHATHS - - -

JlaboparopHble paboThI - - -

CamocrosiTeJibHas paboTa 0,56 20 15

CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 0.56 19,8 14,85
KonrtakTHas camocrositenbHas paboTa ’ 0,2 0,15
Buja uTOroBOro KOHTpOJIs: 3a4er

6. TPEBOBAHMUSA K YCJIOBUAM PEAJIN3AIIUU TIPOT'PAMMBI BAKAJIABPUATA

6.1 O6mecucremunie TpedoBanus k peanusanun OOII 6akanaBpuara
VYHUBepcUTET pacrojiaraeT Ha IpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAaHUU
MaTepUaIbHO-TEXHUYECKUM OOecreueHreM 00pa3oBaTeNbHON NeATENbHOCTH (IIOMELIEHUsIMU U
obopynoBanuem) s peanuzanun OOIl 6akanaBpuara.
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Kaxnprii  oOywaromuiicss B TEUYEHHME BCEro Imiepuoga oOydeHus oOecreunBaeTcs
WHIWBHIYAIbHBIM  HEOTPAHWYCHHBIM  JIOCTYIIOM K  DJEKTPOHHOH  HWH(OPMAIMOHHO-
00pa3zoBaTebHON Cpelle YHUBEpPCUTETA. DJIEKTPOHHAS MH(OPMAIMOHHO-00pa3oBaTeIbHas cpea
obecreunBaeT BO3MOXHOCTh JOCTyIa OOy4aromerocs M3 00 TOYKH, B KOTOPOM HMeEEeTCs
JIOCTYI K WHGOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOW cetn «M/HTepHeT», Kak Ha TEppPUTOPUA
YHHUBEPCHTETA, TaK U BHE €€.

DnekTpoHHas HHPOPMAIMOHHO-00pa3oBaTeIbHAs CPE/la YHUBEPCUTETA 00ECIICUNBACT:

— JOCTym K Y4YeOHbIM IUIaHaMm, pabouyuM @porpamMmaM JUCUUIUIMH (MOAYyJel), MpaKTHUK,
AIIEKTPOHHBIM YYEOHBIM U3JAHHUSM H DJICKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, yKa3aHHBIM B
pabounx mporpaMMax JUCHUIUIMH (MOJyJiel), IPaKTUK;

— (popMupoBaHUE INEKTPOHHOTO MOPT(HOINO 00YUAIOIIETOCS, B TOM YHCJIE COXPAHEHHE €ro padoT
1 OLICHOK 3a 3T paboThI;

— (ukcamuio xoaa 00pa30BaTENBHOTO TPOIECCA, PE3YNIbTATOB MPOMEKYTOYHOW aTTeCTallud U
pesynbTaToB ocBoeHus: OOII GakanaBpuara;

— TpOBeleHHE Y4YeOHBIX 3aHITHH, NPOLEAYpP OICHKH pe3ylIbTaTOB OOYYEHUs, pean3aius
KOTOPBIX TMPEIyCMOTPEHa C MPHUMEHEHHWEM JJIEKTPOHHOTO OOydYeHHs, JUCTaHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUH;

— B3aMMOJCHCTBUE MEX]y YIaCTHUKAMH 00pa30BaTEIBHOTO MPOIECCa, B TOM YMCIIE CHHXPOHHOE
U (WIM) aCUHXPOHHOE B3aUMOJIEHCTBUS OCpeACTBOM ceTu «HTepHeT».

O YHKIIMOHUPOBAHUE JNEKTPOHHOMU nH(pOpPMallMOHHO-00pa30BaTEIbLHOM cpenbl
o0ecrieuynBaeTCss  COOTBETCTBYIOIIMMHU  CPEICTBAMH  MH(POPMAIHUOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH W KBaUpUKAIMEed paObOTHUKOB, €€ HCHOJB3YIONNX W TOIIEPKUBAIOIINX.
OYHKIMOHUPOBAHUE AIIEKTPOHHON HH(GOPMALMOHHO-00pa30BaTENbHON CpPEbl COOTBETCTBYET
3aKoHOAaTenbCTBY Poccuiickon Penepanyu.

6.2 TpeGoBaHus K MATEepPUAJIBLHO-TEXHMYECKOMY o0ecreyeHH 0

MarepuanbHo-TexHu4Yeckass  0a3a  yYHUBEpPCHTETa  COOTBETCTBYET  JCHCTBYIOUIUM
MPOTHBOIIOKAPHBIM ~TpaBWJIaM W HOpMam ©  OO0ecreYnBaeT TMPOBEACHHWE BCEX BHUJIOB
IUCUUIUIMHAPHON W MEKIMCUUIUIMHAPHOW  TOJArOTOBKH, TPAKTHYECKOM W HAaydHO-
HCCIIEI0BATENIbCKOU pabOThl 00yUaIOUIUXCsl, TPELyCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[lepeueHr MaTepUaIbLHO-TEXHUYECKOTO OOECIeUeHHUs! BKIIIOYAET: JIEKIMOHHbIE Y4eOHBIE
aynutopun  (00OpYHOBaHHBIE BHJICONPOEKIMOHHBIM  000pYAOBaHMEM JJi IMpPE3eHTaLuM,
CpeACcTBaMU 3BYKOBOCIPOU3BEACHUS, SKPAaHOM, H UMEIOIINE BBIXO/] B IHTEpHET), TOMEIICHUS IS
[IPOBEJICHUS] CEMUHAPCKUX M MPAKTHUUECKUX 3aHiATHH (00OpynoBaHHbIE Y4eOHOU Mebenblo),
OnOMMOTEKY (MMEIONIYI0 paboune KOMIBIOTEPHBIE MeECTa IS OOYYaloUIUMXCsl MO Mporpamme
OakajaBpuaTa, OCHAIlEHHBIE KOMIIBIOTEpAMH C JIOCTYIIOM K 0a3aM JaHHBIX W BBIXOJIOM B
WnTepHer), mnabopaTopuu, OCHALICHHbIE COBPEMEHHBIM OOOpYIOBAaHHEM JJISi BbIIOJHEHUS
Hay4YHO-MCCIIEI0BATENbCKOM paboThl, KOMIBIOTEPHBIE Ki1acchl. [Ipy HCoNb30BaHUM 3IEKTPOHHBIX
U3JIaHUM YHHUBEPCUTET O0O0€CreyrBaeT KaXIoro oO0ydaroIlerocss BO BpeMs CaMOCTOSATEIbHOMN
MOJATOTOBKH PabOYMM MECTOM B KOMITHIOTEPHOM KJIacce ¢ BBIXOJOM B MIHTEpHET B COOTBETCTBUU
C TPYIOEMKOCTBIO U3y4aeMbIX JUCLUUIUIMH.

[Tomemienus mnpencTaBisioT co0oil ydyeOHblE ayAUTOPUM JJs IPOBEACHUSI Y4eOHBIX
3aHSATUH, NPEeIyCMOTPEHHbIX IpPOrpaMMoil OakajmaBpuaTa, OCHAILlEHHblE O0O0OPYIOBaHHEM U
TEXHUYECKUMHU CpPEACTBaMHU OOYUEHHs, COCTaB KOTOPBIX OMpENesieTcss B pabodynX MporpaMmmax
JTUCITUTIINH (MOTyJIeH).

MarepuanpHo-Ttexaudeckoe obecneyenne OOIl OakanaBpumata 10  HAaNpaBICHUIO
noarotoBku  22.03.01 — «MarepuajoBeeHUE W TEXHOJIOTHM MAaTepuajoB» Mpoduib
«MarepuanoBeicHUE U TEXHOJIOTUH HAHOMATEPHaJIOB M HAHOCUCTEM) BKJIIOYAET:

6.2.1. Obopyoosanue, Heobx00umoe 6 0OpaA306amMeIbHOM npoyecce

Croucok o0opydoBaHUs ISl MPOBEACHHS NMPAKTUYCCKUX 3aHIATHH 10 00pa3oBaTeIbHOMN
nporpaMMe OakajiaBpuaTa Mo HampasiieHuto noarotoBku 22.03.01 — «MarepuanoBenaenue u
TEXHOJIOTUU MaTepuanoB» npoduib «MaTepuanoBereHue U TEXHOJIOTMM HAHOMAaTEpUAIOB U
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HAHOCHCTEM» JUIsl yJIOBJIETBOPUTEIBLHOTO obOecredeHusi 00pa3oBaTeIbHOTO MPOLecca BKIIOYAET
nBe yueOHO-HAayuyHble W OJIHY Hay4yHyl Jjaboparopuu Kadeapbl HaHOMAaTepUaIOB U
HAaHOTEXHOJIOTUH, HMEIOIUX OCHOBHOE 000pyJoBaHHE (BEChl AHAJIUTUYECKHE, CYHIMIbHbBIE
mkagbl, BaKyyM-CylIWIbHbIE IIKadbl, KojOoHarpeBaTenu, ey MydenabHble, LHEHTPUPYTH,
MEUIAJIKH, YJIbTPa3BYKOBbIE TOMOreHu3aTopbl, pH-MeTphl, KOHIYKTOMETpBI, J1a0OpPaTOPHYIO
MOCYly CTEKIISIHHYI0 U (papdopoBy0) U crenHaIM3UPOBAHHOE 00OPYAOBaHHUE ISl TIOJYYCHUS U
Ui TpoBelieHUsl (PU3HKO-XMMHUYECKUX M CTPYKTYPHBIX HCCJIE€IOBAaHUN HAaHOMAaTepHalloB, B TOM
yucjie IUIaHeTapHyr MuKpomenbHHIly Pulverisette-7 PremiumLine (Fritsch, I'epmanus),
potaunoHHbIN ncnapurens Labtex Mp- 1 JIT, kpuoctar Loip, cnekrpogoromerp B YO u BuauMon
obnactu Cary 50, cuHXpOHHBIM TepMmuueckuil anamuzatop Sta 449 F5 Jupiter (Netzsch),
aHaJIM3aTop pa3Mepa U JA3eTa-MoTeHuuana 4vactul ZetasizerZs-Nano (Malvern), ananuzaTop
crabuinbHOCTH aucnepcHbix cucteM MultiScan  (DataPhysics), Bucko3umerp (peomerp)
HaakeViscotesterlq.

6.2.2. Yueono-nazcnaomuwie nocoousn:

KoMmmnekTsl npe3eHTanuil K JeKIUOHHBIM KypcaM, KOMILJIEKTHI IJIAKaTOB K JIEKIIMOHHBIM
KypcaMm; HaOOpbl JEMOHCTPAIMOHHBIX H3CNHM; IUIakaThl TUMOBBIX TocTepoB HUP; nHabopsl
MPOJIYKIIMH OINBITHO-IIPOMBIIIIEHHBIX ¥ IPOMBIIUIEHHBIX TPEAIPUITUHN.

6.2.3. Komnviomepbl, unghopmayuonHHo-meneKOMMyHUKAUUOHHbIE Cemu, Annapammuo-
npozpammubie u ayouo6u3yaibHvle cpeocmaea:

[lepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHble mpourpsiBatesimu CD u DVD,
IpUHTEpAaMU M NPOrPAMMHBIMU  CpPEACTBAMM; IPOEKTOPBI; JKpaHbl; ayJUTOPUU  CO
CTallMOHAPHBIMU KOMILJIEKCAaMU OTOOpa)keHus MH(OPMALMU C JIF000T0 3JEKTPOHHOTO HOCHUTES;
WEB-kameps1; nudposas poTokamepa K ONTHYECKOMY MHKPOCKOITY; HU(poBbIe (hOoTOANapaThl;
KOIHMPOBAJIbHBIE alllIapaThl; JIOKAIbHAsI CETh C BBIXOJIOM B MIHTEpHeT.

6.2.4 Ileuammnbvie u 31eKmpoHHbIE 00PA306AMENILHBIE U UHPOPMAUUOHHDLE PecypChl:

NudopmaniioHHO-METOIMYECKHE MaTepuaibl: y4eOHble MOCOOMS 1O JUCLUILIMHAM
00pa30BaTeIbHOM MPOrpaMMbl; METOAMYECKHE PEKOMEHJAIMU K MPaKTUYECKUM 3aHITHSIM;
KaTajoru MPOIYKIHUH IPOMBIIUICHHBIX MNPEANpUATUN; pa3JaTOYHbId MaTepuan K JEKIUOHHBIM
KypcaM; JIEKTPOHHBIE yueOHbIE U3/IaHUS, HAYYHO-TIONYJISPHBIE AJIEKTPOHHbBIE U3TAHMUS.

DneKTpoHHBIE 00pa3oBaTeNIbHBIC PECcypchl: KadenpanbHbie OHMOIMOTEKH SICKTPOHHBIX
W3JIaHUM 10 JUCUUIUIMHAM BapUAaTUBHOM 4YacTH; OSJEKTPOHHBIE IMPE3EHTAlMM K pasjaeraam
JEKIIMOHHBIX KYpPCOB; Yy4e€OHO-METOIMYECKHE pa3paboTku Kadeap B DSJICKTPOHHOM BHJIE;
AJIEKTPOHHBIE KATaJIOTI'H MPOIYKIIMH; CIIPABOYHUKH 110 MaTepuaiaM U peakTHUBaM.

[Tomemenus s caMOCTOSITENIPHOW PabOTHl OOYYAIONIUXCSI OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUs1 K ceTu «MHTepHeT» u obecreyeHbl JOCTYIOM B
AIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer oOecriedeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO
pacnpoCcTpaHiseMOro MPOTPAaMMHOIO  OOECIEeUeHUs, 6 moM uucie OmeyecmeeHHo20
npou3zeoocmea (COCTaB oOmpenersieTcss B pabouMx mporpaMmax IUCHUIUIMH (MOOyNe) u
noonexcum 00H061eHUI0 NPU HEOOXOOUMOCUL).

[Ipu ucnonbp3oBaHUM B 00pa30BaTEILHOM IIPOLIECCE MEYATHBIX M3JaHUM, B YHUBEPCUTETE
chopMupoBaH 6MOAMOTEYHBIN (OHJ, YKOMIUIEKTOBAHHBIN MEYaTHBIMU U3/aHUSMHU U3 pacyera He
MeHee 0,25 sk3eMIuIsipa KaXJ0T0 U3 W3JaHUN, YKa3aHHBIX B paboyux Hporpammax JUCLMILIUH
(Mopmynei), mporpaMMmax HpPaKTHK, Ha OJHOro oOydarollerocs M3 4ucia JUL, OJHOBPEMEHHO
OCBaMBAIOIIMX COOTBETCTBYIOLIYIO AMCUMUILUIMHY (MOJYJb), MPOXOISIINX COOTBETCTBYIOIIYIO
MIPaKTHUKY.

OO6yuatomumcst obecrieueH 0CTyn (yAajJeHHBIM JOCTYN), 6 MmMOM uucie 6 ciayuae
npumMeHenus 31eKMpPOHHO20 00yueHus, OUCMAHUUOHHBIX 00pPA306AMENbHbIX MEXHOI02UIL, K
COBPEMEHHBIM IPO(eCCUOHATBHBIM 0a3aM JaHHBIX U HHPOPMAIMOHHBIM CIIPABOYHBIM CHCTEMAM,
COCTaB KOTOPBIX ONpENENsIeTcs B pabouyux IMporpaMmax AUCHMUIUIUH (MOJYJeH) U IMOJICHKHUT
0OHOBJICHHUIO (TIPY HEOOXOAMMOCTH).
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OOyuaromuecs U3 4uciaa UHBAJIUIOB U JIUI] C OFPaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBBS
o0OecrieunBarOTCs MeYaTHBIMU U (MJIM) 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B Gopmax,
a/IalITUPOBAHHBIX K OTPaHUYCHUSIM UX 370POBbSI.

Jlig peanu3anuu OCHOBHOHM o0Opa3oBaTelbHON NporpaMMbl IOJrOTOBKM OakanaBpoB
UCTIONB3YIOTCA (GOHABI Y4eOHOU, y4eOHO-METOAMYECKOW, HAy4yHOH, MEPHOJUYECKOW HAyIHO-
TexHuueckor  smreparypsl  HMubopmanmnonHo-oubnmuoreunoro  uentpa (MBL) PXTY
uM. JI.1. MenneneeBa u kadeap, y9acTBYIOIINX B peaTu3aiii IPOrPaMMBbI.

NudopmanronHo-6mbauoreunsiii nentp PXTY um. . U. MengeneeBa obGecrnieunBaer
MHOOPMALIMOHHYIO  MOJIEPKKY  peaju3aldd  [pPOrpaMMbl,  COJEHCTBYET  IMOJTrOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX CIEUAINCTOB, COBEPUICHCTBOBAHUIO Y4EOHOTO Ipolecca, Hay4Ho-
HCCIIEIOBATENIbCKOW pabOThl, CIOCOOCTBYET Pa3BUTHUIO NMPO(PECCHOHAIBHON KYIbTYphl OyIyIIEero
CHEIHaJINCTA.

UBL] ynuBepcurera obOecrneunBaeT OOyJalOMMUXCS OCHOBHOW y4eOHOU, ydeOHO-
METOJMYECKOM U HaydHOW JUTepaTypol, HEOoOXOAUMOM s pealu3alud U KaueCTBEHHOI'O
OCBOEHHUS OOy4arolUMMUCS MO IporpaMMe OakaiaBpuaTa 00pa30BaTEIbHOrO IMpoliecca MO BCEM
aucuMiuiiHaMm, npaktukam u [TMA  ocHOBHO# 00pa3oBaTenbHOM MPOrpaMMbl IOJITOTOBKU
OakasaBpoB.

O6mmit 06beM MHOTOOTpacieBoro Gouma UBL] cocraBisier 1 716 243 7k3.

@®oHp yueOHOM M y4eOHO-METOAMYECKON JUTepaTyphl YKOMIUIEKTOBAH IE€YaTHBIMU
W3IaHUSAMU U3 pacdera He MeHee 0,25 9K3eMIUIIpOB KaKI0ro U3 U3JJaHUK OCHOBHOM JIUTEPATYPSI,
MEPEYUCIICHHON B pabo4ux MporpaMMax AMCLUMIUIMH (MOJIynei), mpakTuk, u He meHee 0,25
AK3EMILISPOB JIOMOJIHUTENBHOM JTUTEPATyphl HA KaXA0ro 00ydarouierocs.

@OHJ JONOJHUTENBHON JUTEpaTypbl BKIIOYAeT IOMUMO Y4eOHOM JUTEepaTypsl
obuIIUaNBEHBIE, CIPaBOYHO-OMONMHMOrpadudIecKrue, CHEUaTu3upOBAHHBIE OTEUECTBCHHBIC U
3apyOexHbIe IEpUOoUecKUe U NHPOPMALIMOHHbIE U3AAHHUS.

NudopmaniioHHO-O0MOIMOTEYHBIH  LIEHTp OOecnedyuBaeT CcaMOCTOSITENIbHYI0 padoTy
oOyuarouuxcs B YNTAIbHBIX 3aJlaX, MPEAOCTaBIIss IHUPOKUNA BBIOOP JTUTEPATYPhl IO aKTyaIbHbIM
HalpaBJICHUSAM, a Takke oOecrneynBaeT JOCTyn K MNpo¢ecCHOHaIbHBIM 0a3aM JaHHBIX,
MH(OPMAaLIMOHHBIM, CIIPABOYHBIM U MIOMCKOBBIM CHCTEMaM.

Kaxnprit oOyuarommiics o6ecriedeH cBOOOAHBIM JAOCTYIIOM M3 JIFOOOW TOUYKH, B KOTOPOH
uMeeTcst 10cTyn K ceTi VHTepHeT, K aneKTpoHHo-0ubnmuoreynoit cucreme (ObC) YHuepcurera,
KOTOpasi COJAEPKUT pa3iMuHble M3AAHUS 10 OCHOBHBIM M3y4aeMbIM JUCLUIUIMHAM U
chopMupoBaHa TO COTJIACOBAHUIO C TMPABOOOIATATEISIMU y4eOHOW W y4eOHO-METOIUYECKOM
JIUTEPATYpPHI.

Jlng  Oojiee  TOJHOTO U ONEPATUBHOIO  CIPaBOYHO-OMOIMOrpaguueckoro u
nHpopmanmonnoro ob6cmyxuBanus B MBI peanm3zoBana TEXHOJIOTHS SJIEKTPOHHON IOCTABKU
JOKYMEHTOB.

DJIeKTPOHHbIe MH(OpPMAallHOHHBIE pecypchl, HCI0JIb3yeMble B polecce 00yueHust

PexBU3MTHI 10r0BOpa
3 N (HOMep, 1aTa 3aKJII0YECHUs, XapakrepucTuka 0U0JIMOTEYHOr 0
JIEKTPOHHBIH .
Ne pecype CPOK JIeiicTBHA), CCHLIIKA HA ¢ona, 1ocTYN K KOTOPOMY
caiit 9bC, cymma norosopa, NpeaoCTaBJIsAeTCs 10r0BOPOM
KOJIMYECTBO KJIKYeil
1 DNEeKTPOHHO- [IpunamnexxHocTh — cTopoHHAA | Kosuekuuu: «Xumus» - u3a-sa
onbnnoreyHas PexBusute norosopa — OO0 HOT, «Xumus» - uza-sa
cucrema (9bC) «U3narenscTBO «JIaHb) Jlaboparopust 3HaHUH, «XUMUSD -
«JTAHb» HoroBop ot 26.09.2020 n3n-Ba «JIAHb», «Xumus»-
Ne 33.03-P-3.1-2173/2020 KHUTY (Ka3zanckuil HallmoHanbHbIN
HCCIEN0BATENBCKAN
Cymma noroopa — 747 661-28 | TeXHOJIOTMYECKUI YHUBEPCUTET),
«Xumusny - n3a-sa DU3MATIINT»,
C 26.09.2020 o 25.09.2021 «Muadopmarnkay - uza-sa «JIAHby,
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Ccruika Ha cait ObC —
http://e.lanbook.com

KommuecTBo kimrouen - 10CcTyn
JUIS 3aperuCTPUPOBAHHBIX
nonb3oBarened PXTY ¢
J000T0 KOMITBIOTEpA.

VY najieHHbINA TOCTYII ITOCTE
IIEPCOHAIBHON PETHCTPALH Ha
caifte ObC.

«Muadpopmarukan-HarmmoHanbHbIM
OTKpBITBII YHUBEPCUTET
«HMHTYUT», «IHx)eHepHO-
TEXHUYECKHE HAYKW) - U3/-Ba
«JIAHb», «TeopeTrnueckas
MexaHuKkay - n3n-sa «JIAHb»,
DKOHOMHKA U MEHEDKMEHT - U3]I-
Ba JlamkoB u K., a Taxxe oTaeIbHBIE
W3/1aHHS B COOTBETCTBUU C
JloroBopom.

2 DNEKTPOHHO - [IpuHaie)xHOCTD — DJEeKTPOHHBIE BEPCUU YU€OHBIX U
OoubnroreyHas coOctBeHHas PXTYVY. Hay4yHbIX U3ganuil apTopos PXTY
cuctema UBI] Ccopuika Ha cait ObC — o Bcem OOIL.

PXTY um. http://lib.muctr.ru/

AN .MenneneeBa | JlocTym Jisl MOJIb30BaTENEH
(ma 6aze AUBC PXTY c¢ moboro koMmmproTepa
«pOucy)

Ne | Dnexkrponnsiii | PexkBU3UTHI JOroBopa XapaxkTepucTuka 0MOIMOTEYHOTO

pecypc (HOMED, MaTa 3aKIIIOYEHUs], CPOK dboHma, T0CTYI K KOTOPOMY
neicTBus), ccbuika Ha cailT ObC, MPEAOCTABIISIETCS] JOTOBOPOM
CyMMa JI0r0BOpa, KOJIMYECTBO
KJIFOUEH

3 Nudopmanvion | [IpuHanne:xHOCTh CTOPOHHSSL. DnexTpoHHas 6ubIMoTEKa
HO-cripaBouHas | PekBu3utel koHTpakTa — OO0 HOPMaTUBHO-TEXHUYECKHUX
cucremMa «MHDOOPMITPOEKT-Llentp» m3nannii. Coaepxut 6omee 40000
«TEXOKCIIE HallMOHAJIBHBIX CTAHJAAPTOB U JIp.
PT» «Hopmsl, | KonTpakr ot 23.11.2020 HTH
MpaBua, No 84-118DA/2020
CTaHIapThl
Poccumy. CymmMma noroBopa — 887 600-04

C 01.01.2021 mo 31.12.2021
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KomnuecTto ximroueit — 10
JIMLEH3UH + JOKaJIbHBIA JOCTYI C
komnbroTepoB MBI,

4 OnexktpoHHas | [IpuHaII€XKHOCTH — CTOPOHHSAA B OB /1 nocTynHbl 31€KTpOHHbBIE
o6ubnuoreka PexBusutel norosopa — ®I'bY PI'b | Bepcun nucceprannii Poccuniickoi
JiccepTauit Horosop ot 23.04.2021 I'ocynapcTBeHHOM OMOIMOTEKHU:
(BB PI'b) Ne 33.03-P-2.0-23269/2021 ¢ 1998 roga — no cneuuanbHOCTSIM:

«DKOHOMHUYECKUE HAYKHY,
CymmMma noroBopa — 398 840-00 «fOpuanaeckue HAyKn»,
«Ilemarornveckue HayKu»
C 23.04.2021 no 22.04.2022 «[Icuxonoruyeckue HayKn»;
¢ 2004 roxa - o BceM
Ccpuika Ha caiit ObC — CHEIHAIbHOCTSIM, KpoMe
http://diss.rsl.ru MEIUIMHBI U (hapMaluu;
¢ 2007 roxa - o Bcem
KosmuecTtBo kimrouen — 10 CHEIHAJIbHOCTSIM, BKJII04as paboThl
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JnuueH3ul + pacnevarka B MBI,

110 MEIUIMHE U dapMaIuu.

5 bJI BUHUTHN | IlpuHaanexHOCTh — CTOPOHHSS Kpynueiimas B Poccun 6a3 qanHbIx

PAH PexBusutel norosopa- BUHUTHU 10 €CTECTBEHHBIM, TOYHBIM U
PAH TEXHUYECKUM Haykam. Bxirrodaer
Horosop ot 20.04.2021 matepuaisl PXK (PedeparuBaoro
Ne 33.03-P-3.1-3273/2021 xypHasia) BUHUTHU ¢ 1981 r.

OO6muit o6beM b/l — 6osee 28 MiTH.
CymmMma morosopa - 100 000-00 JIOKYMEHTOB
C 20.04.2021 no 19.04.2022
Cchuika Ha calT —
http:/www.viniti.ru/
KonmuecTBo Kirouen — JTI0KaabHbII
JIOCTyM 11 noJib3oBarenet PXTY B
WBL PXTY.

Ne | Dnexkrponnsiit | PexkBuU3UTHI JOroBopa XapaxkTepucTuka 6MOIMOTEYHOTO

pecypc (HOMED, MaTa 3aKIIIOYEHUs], CPOK dboHma, 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 — 310 xpynueimmit
o6ubnuoreka 00O Hayynast 3neKTpoHHas poccuiickuii UHPOPMAITHOHHO-
«eLibrary.ru» | 6bubnuoreka, aHAJIMTUYECKUI NopTall B 00JIacTH

Horosop ot 21.12.2020 HAyK!, TEXHOJIOTUU, MEAULINHBI U

Ne 33.03-P-3.1-3041/2020 oOpa3oBaHus, cofepxKaliui
pedepatsl U MOIHbIE TEKCTHI OoJiee

CymmMma morosopa — 1 200 000-00 29 MJIH Hay4YHBIX CTaTeH U
nyOnMKaluii, B TOM 4ucie

C 01.01.2021 mo 31.12.2021 ANIEKTPOHHBIEC Bepcuu 6osiee S600
POCCUIMCKNX HAyYHO-TEXHUYECKUX

Ccpuika Ha cadT — http://elibrary.ru | )KypHaJsioB.

KonunuectBo kitouei — noctyn st

nosnb3oBarened PXTY mo IP-

ajzipecaM HEOrpaHUYEH.

VY maneHHblid 10CTyN MOCTe

IIEPCOHAIBHON PETHCTPALH HA

caifte HOb.

7 | CnpaBo4HoO- [IpuHa1€XHOCTh — CTOPOHHSS CripaBo4HO-TIpaBOBasi CUCTEMA 110
MpaBoBas Kontpaxkr ot 15.12 2020 3aKOHOJIaTeNbCTBY Poccuiickon
cucrema Ne 93-133D2A/2020 denepanui.

«KoHCynpTaHT

+» CymmMma koHTpakTa 965 923-20

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.consultant.ru/

KomunuectBo ximroueii — 50
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OJb30BATENLCKUX TULIEH3UN 1o [P-
azpecam.

CripaBouHoO-
IpaBoBast
cucTema
I'apanT»

[IpuHa1eXHOCTh — CTOPOHHSS
KonTpakr ot 24.11 2020
Ne 85-1132A/2020

Cymma xoHTpakrta 664 356-00
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.garant.ru/

KonudecTBo KiIr0o4ei — TOCTYI JIs
noibe3oBarenei PXTY mo IP-
ajJipecaM HEOTPaHWICH

I"apanT — cnipaBO4HO-IIpaBOBas
CUCTEMA I10 3aKOHOIaTEIbCTBY
Poccuiickoit @enepanuu.

DNEeKTPOHHBIN
pecypc

PexBusuTel norosopa

(HOMED, maTa 3aKIII0UYEHUs], CPOK
neicTBus), ccbuika Ha cailT ObC,
CyMMa JIOTOBOPA, KOJIMYECTBO
KJIFOYEeH

XapakTepuctuka OUOIMOTEUHOTO
¢dboHa, JOCTYIl K KOTOPOMY
MIPEIOCTABIISIETCS JOTOBOPOM

DNeKTPOHHO-
oubinoreyHast
cucTrema
M31aTeIbLCTBA
«IOPANT»

HpI/IHaHJ'[C)KHOCTB — CTOPOHHAA
«IJNEKTPOHHOE U3AATEIHCTBO
IOPAIT»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021
CymmMma norosopa — 394 929-00
C 16.03.2021 mo 15.03.2022
Ccpuika Ha calT — https://biblio-
online.ru/

KonudecTBo KiIro4eid — TOCTYI JIIs
3apEruCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMITBIOTEpA.

VY naneHHblid 10CTyN MOCTe
IIEPCOHAIBHON PETHCTPALH HA
carite OBC.

DnekTpoHHas OMOIMoTEeKa
BKutouaeT 6osee 5000
HAaUMEHOBAHUH YUCOHUKOB U
y4€OHBIX TOCOOUH 0 BCEM
OTpacisiM 3HAHUM U BCEX
ypOBHEH TPOPECCHOHATIBHOTO
0o0pa30BaHUs OT BEAYIINX HAYYHBIX
LIKOJI ¢ cOOIoIeHneM TpeOoBaHUI
HOBBIX PI'OCoB.

10

DNeKTPOHHO-
OoubmmoTeYHas
cucreMa
«KoHCynpTaHT
CTYZICHTa»

[TpuHaAIEKHOCTD — CTOPOHHSS
00O «Ilonurexpecypc»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021
Cymma norosopa — 138 100-00
C 16.03.2021 no 15.03.2022
Ccplka Ha CalT —
http://www.studentlibrary.ru
KommuectBo ximroueit — moctyr ams
3aperuCTPUPOBAHHBIX
nosb3oBareneit PXTY c moboro
KOMIIBIOTEpA.

VY najieHHbIA TOCTYII ITOCTE
IIEPCOHAIBHON PETHCTPALUH HA
caifte ObC.

KoMmirexT n3manui, BXOIAIIHNX B
0a3y JaHHbBIX «DJEKTPOHHAS
oubimoreka Texuuueckoro BY3ay.

11

DNEeKTPOHHO-

IIpuHauIe)KHOCTD — CTOPOHHSA

Komnekuust u3nanuii yaeOHUKOB U

166




oubnuoreynas | OO0 «3HAHUYM», y4eOHBIX TOCOOMI 10 pa3InYHbIM

cucrema Horosop ot 06.04.2021 OTpacJIsIM 3HAaHUM IS BCEX
«ZNANIUM.C | Ne 5137 36¢ /33.03-P-3.1- ypOBHEHN MpodeccnoHanIbHOro
OM» 3274/2021 o0Opa3oBaHusl.

Cymma norosopa — 30 000-00

C 06.04.2021 mo 05.04.2022
CchlIKa Ha CalT —
https://znanium.com/

KonundecTBo KiIro4ei - TOCTYI JUIs

3apeTrUCTPUPOBAHHBIX
nosb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.
Ne | Dnexkrponnsiii | PexkBU3UTHI JOroBopa XapakTepucTuka 6u0IMOTEYHOTO
pecypc (HOMED, maTa 3aKIIIOYEHHUs], CPOK dboHma, T0CTYyI K KOTOPOMY
neicTBus), ccbuika Ha cailt ObC, MPEAOCTABIISIETCS] JOTOBOPOM
CyMMa JI0OTOBOpa, KOJIMYECTBO
KJIFOUEH
12 | Undopmannon | [IpuHaanexHOCTh — CTOPOHHSS CucremaTu3zanus, KOppeKTUPOBKa
HO- 00O «HayuHas aneKTpoHHas npoduieit yuensix PXTY u
aHaJiuTU4eckas | 6ubnuoTexa» YHUBEPCUTETA B LIEJIOM. AHAIN3
cucrema MyOJIMKAITMOHHON aKTUBHOCTH
Science Index | JloroBop ot 26.02.2021 COTPYIHHKOB YHUBEPCHUTETA.
Ne S10-364/2021/ 33.03-JI-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

Ccruika Ha caiT — http://elibrary.ru

KoanyecTBo Kiroueil — JJOKaJIbLHBIN
JOCTYM I COTpyaHUKOB MBI,

6.3 TpeGoBanus k KaapoBbIM yciaoBusM peanausauuu OOII 6akanaBpuara

Peanuzanuss OOIl OakanaBpuara oOecreynBaeTcsl MEJaroru4eckKuMu paboTHUKAMU
YHUBEPCUTETA, a TAKXKE JIMLIaMHU, NpuBjiekaeMbiMU K peanuzanuu OOIl OakanaBpuata Ha MHBIX
YCIOBUSX.

KBanudukanuss  nemarormueckux  paOOTHHUKOB ~ YHUBEPCHTETa  COOTBETCTBYET
KBJIN(DUKALIMOHHBIM TpeOOBaHUSIM, YKA3aHHBIM B KBaJIM(PHUKAIIMOHHBIX CIPAaBOYHUKAX U (WIJIM)
npodeccroHaIbHBIX CTaHAapTaX.

He menee 70 npouenmoeé YHMCIEHHOCTU IE€JAarOrMuecKux paOOTHUKOB YHUBEPCHUTETA,
yuactBytomux B peanusanuu OOII GakanaBpuaTta, M JIML, IPUBJIEKAEMbIX YHHUBEPCUTETOM K
peamu3anuu OOIl OGakamaBpwatTa Ha HMHBIX YCIOBHUSAX (MCXOAS M3 KOJUYECTBA 3aMEIIAEMbIX
CTaBOK, NPUBEJCHHOIO K LIEJIOYUCIICHHBIM 3HAYEHUSIM), BEAYT HAYUYHYIO, YU€OHO-METOIUUYECKYIO
U (WIM) MPAaKTHYECKYI0 padoTy, COOTBETCTBYIOIIYIO MPO(HIIIO MPEnoaaBacMO AUCITUTIINHBI
(Momyst).

He menee 5 npouenmog YUCICHHOCTH IENAaroruyeckux paOOTHUKOB YHHUBEpPCUTETA,
yuactBytomux B peanusauuu OOIl GakanaBpuaTta, M JIML, IPUBJIEKAEMbIX YHHUBEPCUTETOM K
peamuzanuu OOIl OGakamaBpwata Ha HMHBIX YCIOBHUSAX (MCXOJS M3 KOJUYECTBA 3aMEIIAEMBIX
CTaBOK, IMPHUBEJECHHOTO K IIEJIOUYHUCICHHBIM 3HAUYEHUSIM), SIBISIOTCS PYKOBOJIUTENISAMU M (MJIN)
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pabOTHUKAMHU  MHBIX  OpraHU3alMi, OCYIIECTBISIIOIIMMU  TPYJOBYIO  JCSTEIBHOCTH B
npodeccuoHaNbHOM cdepe, COOTBETCTBYIOMICH MPO(EeCCHOHATBLHON IEATENHHOCTH, K KOTOPOH
TOTOBSITCSl BBIITYCKHUKH (MMEIOT CTaXX paldOThl B JaHHOW mpodeccrnonansHol chepe He meHee 3
JeT).

He menee 60 npouyenmoe YUCIEHHOCTU IENArorMuecKux paOOTHUKOB YHHUBEpPCUTETA U
JUL, TpPHUBJIEKaeMbIX K 0Opa30BaTeIbHOM JESITEIbHOCTH YHUBEPCUTETa HAa HHBIX YCIOBUAX
(ucxond M3 KOJIMYECTBA 3aMEIIAEMbIX CTAaBOK, MPUBEICHHOIO K IIEJIOUYHCICHHBIM 3HAUYEHUSM),
UMEIOT YUYEHYI0 CTeneHb (B TOM YMCIE YYEHYIO CTElEHb, IOJYyY€HHYI0 B HHOCTPAaHHOM
rocyfaapcTe u npusHaBaemyto B Poccuiickoit denepanun) u (M) yueHoe 3BaHUE (B TOM YHCIIE
Y4EHOE 3BaHME, IOJYYEHHOE B HMHOCTPAaHHOM TOCYyIapCTBE M Ipu3HaBaeMoe B Poccuiickoit
denepanyn).

6.4 TpeooBanus k puHAHCOBBLIM yciaoBusiM peanuzanuun OOII 6akanaBpuara

®dunancoBoe obecneuenne peanuzanuu OOII GakamaBpuaTa OCyIIECTBIsSETCS B 00bEME HE
HIKE 3HAYeHH 0a30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHUC TOCYAAapCTBCHHBIX YCIYyI IIO
peanmu3anui 00pa30BaTENBHBIX MPOTPaMM BBICIIErO 00pa3oBaHHUS — IMpOTpaMM OakajaBpuaTa U
3HAYEHUN KOPpEKTUpYIoUUX Ko3(duiuueHToB Kk 0a30BbIM HOpMAaTHMBaM 3aTpaT, OINpeNeIsieMbIX
MuHuCTEpCTBOM HayKHU U BbIcuiero oopasosanus Poccuiickoit @enepauuu.

6.5 TpeGoBaHusl K NpUMeHsIEMbIM MEXaHM3MaM OLIEHKH Ka4yecTBa 00pa3oBaTe/bHOM
AeATeJIbHOCTH U MOAroToBKHU o0y4aromuxcs no OOII 6akanaspuara

KauectBo o00pa3oBarenbHONl NEATENTBHOCTH W MOATOTOBKH oOywaromuxcsi OOII
OakanaBpuaTa ONpeeNsieTcs B paMKaX CHCTEMbI BHYTPEHHEH OLIEHKH, a TAK)KE CHCTEMBI BHEIITHEH
OILICHKH, B KOTOPOH YHUBEPCUTET IPUHUMAET ydacTHe Ha JOOPOBOJIbHON OCHOBE.

B nenax cosepumenctBoBanus OOIIl OGakanaBpuatra Npud HPOBEIEHUM PETYISPHON
BHYTpPEHHEH OLIEHKHM KauecTBa 00Opa30BaTeNbHOM JEeSITeNbHOCTH U MOATOTOBKU 00YUYaIOLIUXCSl 110
OOII 6axanaBpuaTa npuBiekaeT padoToaaTeneil U (Win) uX 0ObeTMHEHMS], UHBIX IOPUIUUYECKUX U
(nnn) pU3NYECKUX JIHILL, BKJIIOYas eJarornyeckux paboTHUKOB YHUBEPCUTETA.

B pamkax BHYTpeHHEW cHUCTEMbl OLIEHKM KauyecTBa 0oOpa3oBaTENIbHOM AEATEIbHOCTU I10
OOIl OakamaBpuata O0OyYarOUIUMCS TPEIOCTABISACTCS BO3MOXHOCTH OIIEHWBAHMS YCIOBUH,
COJIep’KaHUs, OpPraHU3allld MU KadecTBa OOpa30BaTEIbHOTO Ipolecca B ILIEJIOM U OTHAEIbHBIX
JUCLMIUIMH (MOJYJEH) U IPAKTHK.

BHemnsis onjeHka kauecTBa 00pa3oBaTENIbHOM JESITEILHOCTH 10 IIporpamme OakaiaBpuaTa
B paMKax TMpoIeAypbl TOCYIapCTBEHHOW aKKpEIUTAIM OCYIIECTBISETCS C  LENbI0
MOATBEPK/ICHUSI COOTBETCTBUSI 00Opa30BaTEIbHON JESATENBHOCTH IO IporpaMMe OakanaBpuara
tpedoBanusm OI'OC BO.

BHemnsis onjeHKa kauecTBa 00pa3oBaTeNbHOM AEATEIbHOCTH U OATOTOBKU 00YUYaIOLIUXCSI
no OOII GakanaBpuaTa MOXET OCYLIECTBISATHCS B paMKax MPOQeccHOHaTbHO-00IIECTBEHHOMN
aKKpeIUTAlNH, POBOIUMON paboTOIATESIMH, HX OOBETUHEHUSAMH, a TAKXKE YIOITHOMOYECHHBIMHU
UMHU OpPraHM3alHUsAMH, B TOM YHCIE WHOCTPAHHBIMH OPraHH3alHsIMHU, JHOO aBTOPH30BAHHBIMHU
HAIIMOHAIBHBIMA ~ TIPO(ECCHOHATLHO-O0IMECTBEHHBIMA ~ OpPTaHU3alUsMK,  BXOJSIIMMH B
MEXTyHApOIHBIE CTPYKTYPHI, C IETIbI0 MIPU3HAHUS Ka4eCTBA U YPOBHS MOJTOTOBKH BBIITYCKHUKOB
OTBEUAIOLUIUMHU TpeOOBaHUSAM MNPOPECCHOHANBHBIX CTaHIAPTOB (MpU Hamuuuu) U (WIN)
TpeOOBaHUAM PbIHKA TPYZA K CIIELUAINCTaM COOTBETCTBYIOIIETO MPOQPHIIS.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKHU
KAYECTBA OCBOEHUA OBYYAIOIIUMUCSA NTPOI'PAMMBI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno HampaBiaeHuto mnoarotosku 22.03.01 -
MarepuajioBejeHue M TEXHOJOTHH MATEPHAJIOB OLEHKA KAaueCTBAa OCBOEHUS OOy4aroIUMUCS
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OOII 6akanaBpuara BKJIIOYAET TEKYIIHI KOHTPOJb YCIIEBAEMOCTH, IPOMEKYTOUHYIO aTTECTALIUIO
u ['MA obyuaromuxcs.

HopmartuBHo-mMeToquueckoe  oOecriedeHHe  TEKYIIEro  KOHTPOJISl  YCIEBaeMOCTH,
npoMexyrouHoit arrectauuu U ['MA oOyuaronuxcs no OOII GakanaBpuara OCyIIECTBISETCS B
cootBercTBUU ¢ ®I'OC BO 3++ u 10KanbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texywuii KOHMPONL, NPOMENCYMOUHASL AMMECMayus U ammecmayuoOHHble UCHbIMAHUSL
uUmo20o8oli (2ocyoapcmeeHnou umozogot) ammecmayuu evinyckHuxkos OOII baxanaspuama

Texymuid KOHTpPOJIb M TPOMEXKYTOYHAsl aTTecTalllsi MO BCEM BHJIaM y4eOHOH
NESITEIbHOCTH OOYYarolIMXCsl OCYIIECTBISETCS B COOTBETCTBUU ¢ TpeOoBaHusMH [lonoxxenus
O PEUTHUHrOBOM cucTeMe OIIEHKM KadecTBa y4yeOHOMl paboTsl cTyneHtoB B PXTVY
nM. /I.1. Menneneesa, npunsroro peunieHueM YdyeHoro cosera PXTY wum. J[.MI. Menneneesa
o1 26.02.2020, mnportokon Ne 8, BBeneHHOro B JeiicTBue mpuka3oM pektopa PXTVY
uM. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/I.

Texymuif KOHTPOJb YCHEBAEMOCTH OOyYaromuxcsi O0O0ecrnednBaeT OLIEHKY YpOBHS
OCBOEHUS JUCLMILINH, IPOXO0KIEHUS NMPaKTUK, BbinosiHeHUs: BKP 1 npoBoauTcs npenonasarenem
Ha JIIOOOM U3 BHJIOB YUEOHBIX 3aHATHH. OQ0A3amenvHoll coCmagnaruieil mexkyueco KOHmponsa
ycneeaemocmu  AGNAEMCA YUem Npenooasameniamu noceuiaemMocmu y4eOHvlx 3aHAmMu
ooyuaruwumucsa. 11o pesynprataM TEKYIIEro KOHTPOJS YCIEBAEMOCTH TPU paza B CEMECTp s
BCEX KYpPCOB IO BCEM JAMCLUILIMHAM MPOBOJUTCS aTTecTalus 00yJaromnxcs.

[IpomexyTouHas arrecTalysi MPOBOIUTCS B (hOpME HK3aMEHOB, 3aY€TOB C OLICHKOW U
3a4eTOB JUI BCEX KypCOB MO JAUCLUUIUIMHAM U MPaKTHKaM, PEAYCMOTPEHHBIM YU€OHBIM IJIAHOM.
Pe3ynbTarhl cnaun 3a4e€TOB OLICHUBAIOTCS Ha «3aYTEHO», «HE 3aUYTE€HO»; 3aU€TOB C OLIEHKOH U
9K3aMEHOB — Ha OTIMYHOY, «XOPOILOY, «YAOBIECTBOPUTEIHHO», «HEYIO0BIECTBOPUTEIHHOY.

[Ipu ocBoenuu Hacrosiuieit OOII OakanaBpuara U3ydyeHUE YaCTH JUCLMILIMH MOXET ObITh
3aMEHEHO Ha OHJIAH-KYpChl, IpPHU YCIOBUHM, YTO B PpE3YyJIbTaT€ OCBOECHMS OHJIAWH-Kypca
dbopMupyroTCd T€ K€ KOMIETEHIMM (YacTH KOMIIETEHIMH), YTO W B paMKax YKa3aHHbBIX
aucuuminH. OHIIaliH-Kype AOJDKEH ObITh BHIOpaH U peann3oBaH B cOOTBETCTBUM ¢ [lonoxeHnem o
3ayeTe pe3yNbTaTOB OCBOEHHUS OTKPBITHIX OHJIAWH-KYpCOB, pealn3yeMbIX 00pa3oBaTeIbHBIMU
opranmsanusamu, B PXTY um. JI.W. MenneneeBa, npuHATOro pemieHueM YdeHoro coseta PXTVY
uMm. JI.1. MenneneeBa ot 27.03.2020, mpotokosa Ne 9, BBEIEGHHOTO B ACHCTBUE MPUKA30M PEKTOPa
PXTY um. 1. MenaeneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcs B COOTBETCTBUM C TpeboBaHusMmu [lonoxeHuss o mnopsake
MIPOBEJIEHUS] TOCYIApCTBEHHON WTOrOBOM aTTecTallud MO 0O0pa3oBaTelbHBIM IIpOrpamMMaM
BBICIIETO 00pa3oBaHus — MporpaMmam OakajaBpHara, porpaMMaM CIEeHUaIUTETa, IporpaMmmam
maructpatypsl B PXTVY num. JI.1. Menneneesa, npuHATOrO pemeHneM YueHoro cosera PXTY um.
J.N. Mengeneea ot 30.10.2019, npotokon Ne 3, BBeEHHOTO B JIEHCTBHUE MPUKA30M PEKTOpa
PXTY wum. JUN. MengeneeBa ot 14.11.2019 Ne 646A; IlomoxeHuss O BBITYCKHOU
KBaJIM(UKAIIMOHHOM paboTe g oOyuaroluxcs Mo 00pa30BaTENbHBIM IporpaMMmaM BBICIIETO
oOpa3oBaHusi — ImporpaMMaM OakajaBpuarta, IporpaMMaM CHELHAJIUTETa, Mporpammam
maructpatypsl B PXTVY um. .M. MenzaeneeBa, NpuHATOro pemeHremM YdueHoro cosera PXTY
uM. JI.1. Menneneesa ot 30.10.2019, mpotoxosn Ne 3, BBeIeHHOTO B ICUCTBUE MTPUKA30M PEKTOPA
PXTY um. JI.. MenaeneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatorcs oOydaromuecs, He UMEIOIINE aKaJeMUYECKO 3aJJ0JDKEHHOCTH U B
OJIHOM 00beMe BhInosHuBIIKE YueOHbIH 1ad o OOII OakanaBpuara B coorBerctBuu ¢ ®I'OC
BO 3++ no wnanpaBnenuto noxaroroBku 22.03.01 — MarepuanoBegeHHe W TeXHOJOTHH
matepuasnioB. Jlns mpoBemenuss [MA B yHuBepcurere  €XKErogHo  (QOpMUPYIOTCS
rocynapcTBeHHble dk3ameHanonnsle komuccnu (I'9K) u anemnsauunonnsie komuccuu. Tembr BKP
OTPaXKAIOT aKTyaJbHBIE TPOOJIEMBI, CBS3aHHBIE C HampaBieHueM mnoarotoBku 22.03.01 -
MarepuaJjioBeleHHe U TEXHOJIOTMM MaTepHAJIOB. YHUBEPCUTET YTBEP)KIACT IEPEYEHb TEM
BBIITYCKHBIX KBaJIM(UKAIIMOHHBIX padoT, MpeiaraeMbix oOydaromuMces (J1anee — epedeHb TeM),
U JIOBOJUT €ro J0 CBEAEHUs OOyJarolIMXCs HE IO3JHee 4YeM 3a 6 MecsleB JI0 JaThl Havaja
roCyJapCTBEHHON UTOTOBOM aTTECTALUH.
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Tema BKP mnepcoHanpHO Ui KaXXIOro OOYYaroOIIErocs YTBEPKAAECTCA MPHUKa30M
MIPOPEKTOpa IO YHUBEPCUTETY IEpe] HAavyajJoM BBINOJIHEHUS BBINYCKHOW KBaTU(UKALMOHHON
paboTel. JlaHHBIM TpUKa30oM yTBepxkaaercs Takxke pykoBoautenb BKP. Ilepen nauanom
BbinosiHeHUs: BKP oOyuwaromuiicssi COBMECTHO C pYKOBOJWTENIEM COCTaBIS€T WHIUBUAYaJIbHbII
IIJIaH NTOATOTOBKH M BbInonHeHuss BKP, npenycMarprBatronmii 04epefHOCTh U CPOKH BBITIOJIHEHUS
oTHeNbHBIX YacTell paboTel. Tekct mnosicuurensHoi 3amucku BKP mposepsiercs Ha Hanmuuue
HENPaBOMEPHBIX 3auMcTBOBaHMM. [IpoBepka ocymecTBiseTcs B cooTBeTCTBUU ¢ llomoxxennem o
MOPSIIKE MPOBEPKH BBIMYCKHBIX KBAJIM(UKALIMOHHBIX pabOT M Hay4HBIX JOKJIAJ0B 00 OCHOBHBIX
pe3yibTaTax IOJArOTOBJIEHHBIX HayYHO-KBAIM(UKALMOHHBIX pPAaldOT (auccepranuil) Ha 00beM
3aMMCTBOBAHMS U HUX pa3MElleHUuss B  JJIEKTPOHHO-OMOnnoreyHoit  cucteme PXTY
nM. /I.1. MenneneeBa, npuHiATeIM pemieHneM YueHoro coseta PXTY wum. .M. Menneneesa
ot 30.10.2019, mnporoxon Ne 3, BBeIEHHBIM B JeWCTBUE IIpuKa3oM pekropa PXTY
uM. JI.1. Menneneesa ot 14.11.2019 Ne 646A.

3amura BKP mpoBoautcst Ha OTKphITBIX 3acenanusax ['DOK ¢ yuactuem He MeHee ABYX
Tpeteit ee cocraBa. I'paduk 3amuter BKP cocraBnsercs mo corjacoBaHuio ¢ 00ydarOnuMucs 1
JOBOJMTCS JI0 CBEACHHS OOydaromuxcs He mo3aHee, yeM 3a 30 gHeit mo Hadana pabdotsl ['OK.
Pesynmbrater  padoter DK ompenmensitorcs OIIEHKaMHU «OTJINYHOY, «XOPOUIO»,
«yZIOBIIETBOPUTEIBHO», «HEYJOBIECTBOPUTEIBLHO» U OOBABIAIOTCA B TOT K€ JEHb IOCIe
odopMIIeHHsI B YCTAHOBJIEHHOM TMOPSIKE MPOTOKOJIOB 3acemaHnii komwuccuil. [lo oxkoHuaHum
pabotsl ipeacenatens ' DK cocTaBiser oT4eT 0 MPOISIaHHOM padoTe.

g oOyyaromuxcss M3 4uCila WHBAIMJIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTAMU
3nopoBbss [MA mpoBOauTCS C y4eToM OCOOCHHOCTEM UX TICUXO(PH3UYECKOrO pPa3BUTHS,
MHIUBUIYAIbHBIX BO3MOXXHOCTEN U COCTOSIHUSI 3/10POBbSL.

8 PABOYHME NIPOI'PAMMBI IUCHUIIJINH, TIPAKTUK U T'HA

Paboune nporpamMmbl qucturuinH, npakTuk u ['MA:
WNHOCTpaHHBI SA3bIK

duocodus

Ucropus (uctopus Poccuu, BceoOmas uctopus)
duznyeckas KyJabTypa U CIOpT

OCHOBBI PKOHOMHUKH U YIIPaBJICHUS IPOU3BOICTBOM
Maremaruka

OO011ast 1 HEOpraHUYeCcKask XUMHUS

Opraandeckasi XUMus

9. ®wusuka

10. Oxonorus

11. ®usnyeckas xumus

12. UmxeHepHast 1 KOMIbIOTepHAs rpaduka

13. [IpukitagHas MexaHuka

14. DnexTpoTeXHHUKa U MPOMBIIIIJIEHHAs 3JIEKTPOHUKA

15. be3onacHOCTh )KU3HEIEATEIbHOCTH

16. Unpopmartuka

17. MarepuanoBeeHus U 3a1UTa OT KOPPO3UHU

18. OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS U METPOJIOTUS
19. Komno3sunnoHHbIe MaTepHUAIIbI

20. ITpaBoBeneHuE

21. HauepraTenbHas reoMeTpus

22. Teopus BepOSTHOCTEN M MaTeMaTHYECKasi CTATUCTUKA
23. CouunanbHO-IICUXOJIOTMYECKNE OCHOBBI Pa3BUTHSI IMYHOCTH
24. KommonaHast XUMHs

XN R D=
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25. DneKkTUBHbIE AUCHUIUIMHBI IO (PU3UUECKON KYJIbType U CIOPTY

26. JIabopaTopHble pabOThI 10 OPTAHUYECKON XUMUHI

277. BBenieHue B CIeIMAIBHOCTD

28. JlononHUTENbHbIE TJIaBbl (PU3UKU

29. Ananutuyeckas XuMHs U QU3NKO-XUMUYECKUE METO/Ibl aHaIN3a U1 MaTepUaIOBEICHUS U

TEXHOJIOTUU MaTepUajoB

30. ®u3uKa KOHIEHCUPOBAHHOTO COCTOSIHUSA

31. JIaGopaTopHbie pabOThI 110 PU3NUECKON XUMHUH

32. [Ipoueccel 1 anmapaTbl XUMHYECKOW TEXHOJIOTHHU

33. ®U3UKO-XUMUS HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB

34.T'a30(da3Hble MPOLECCH] MOJIy4YEeHUSI HAHOMATEPUAJIOB

35. CuHTe3 HaHOYACTHUI 1 HAHOMATEPUAJIOB B XKHUJIKHX Cpellax

36. Metopl 1 puOOpPHI ISl U3yYEHHsI HAHOYACTULl U HAHOMATEepHaJIoB

37. buoslorn4eckue HaHOCTPYKTYPBI

38. BeruncnurenbHas MaTeMaTuKa

39. JluckpeTHas MaTeMaTHKa B MaTepUaloOBEICHUN U TEXHOJIOIMH MaTepHaloB

40. ®uznueckas XMMHsI OCHOBHBIX IPOLIECCOB B TEXHOJIOTUH HAHOMATEPHAIIOB

41. ®u3UKO-XMMHYECKHE METO bl aHAIM3a JJIsl MaTepUAIOBECHHS U TEXHOJIOTUH MaTepHalloB

42. O61mas xuMr4ecKast TEXHOJIOTUs

43. CucreMbl ynpaBlieHUsI XUMUKO-TEXHOJIOTMYECKUMH MIpolieccaMu

44. 30H/10Basi MUKPOCKOIIUS

45. MeTo/1pl TEPMUUECKOT0 aHAJIN3a B TEXHOJIOTUU HAaHOMAaTEpUaJIoB

46. Metopl nazepHor qudpakiuy 11 U3YYCHUST HAaHOMATEPHAJIOB

47. ®U3UKOXUMHUS U TEXHOJIOTUS YIIIEPOIHBIX HAHOMATEPHATIOB

48. HanomaTepuasibl Jj1sl HAlpaBJIE€HHOIO TPAHCIIOPTa JIEKApCTBEHHBIX BELIECTB

49. TOKCUKOJIOTHSI U HAHOTOKCHUKOJIOTHSI

50. MarsuTHbBIE HAHOMATEPHUAIIBI

51. OcHoBbI KpucTayiorpaduu B TEXHOJIOIMH HAHOMATEPUAJIOB

52. TexHukKa Hay4HOT'O IIEPEBOIA

53. I'paMmmaTHKa HHOCTPAHHOTO SI3bIKA

54. YyebOHas mpakTUKa: HAyYHO-HCCIIEI0OBATEIbCKas paboTa

55. Ilpou3BoacTBEHHAs MPaKTUKA: HAyYHO-KHCCIeA0BaTeNbCcKas paboTa

56. [IpousBoicTBEHHAS MPAKTUKA: TEXHOJIOTHYECKAs TPAKTUKA

57. Ilpon3BOICTBEHHAS IPAKTUKA: NPEIAUIUIOMHAS IPAKTHKA

58. IloaroroBka K Mpoueaype 3alUThl U 3alIUTa BBITYCKHON KBaTU(PUKAIUOHHONW pabOThI

59. [lepeBo1 HAYyYHO-TEXHUYECKOW JIUTEPATYPHI

60. 'paxx1aHCKas 3allMTa B Ype3BbIYAMHBIX CUTYaLIUAX
Bxoasmux B OOII no nanpasnennto noarotoku 22.03.01 «MaTtepuaJjioBeieHre U TEXHOJOTHHU
MaTepuaaoB» Npopuib «MarepuaJjioBeileHHe M TEeXHOJOIHM HAHOMATEPHAJIOB W
HAHOCHCTEM», BBINIOJHEHbl B BHUJAE OTAEIbHBIX JIOKYMEHTOB, SIBJISIOIIUXCS HEOTHEMIIEMOM
yacTbto fanHoi OOIL.

9 ®OHbI OHEHOYHBIX CPEACTB JJISI MPOBEAEHUS TEKYIIETI'O KOHTPOJISA
YCIHHEBAEMOCTH, IPOMEXYTOYHOU ATTECTALIUUA U I'NA OBYYAIOLIIUXCSA
OOII BAKAJIABPUATA

B coorBerctBum ¢ ®I'OC BO 3++ mno wnHanpaBieHuto mnoarotoBku 22.03.01 —
«MarepuajnoBeeHne M TEXHOJOTHH MaTepPHAJIOB» Ul arTecTalud OO0ydaroumuxcs Ha
COOTBETCTBUE HUX IEPCOHAIbHBIX JOCTH)KEHUH mo3TanHbiM TpeOoBanusiM OOII OGakanaBpuata
paszpabotansl ®OC 1Mo KaxI0W JUCHUILIINHE, TpakTuke, [ A, BKIIOUarone TUTIOBBIE 3a/1aHuUs,
KOHTpPOJIbHbIE PabOThl, TECThbl, CUTyallHUOHHBIE 3a/aHus, KeHcC-3aJayd, BOMNPOCHl K 3ayeTaMm U
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JK3aME€HaM, CPEACTBA W METOJAbl OLIEHKH, MO3BOJISIIOIINE OLUEHUTh 3HAHMS, YMEHHUS, HABBIKH U
YPOBEHB MTPHOOPETECHHBIX KOMITETCHITHM.

®OC no pucuuruinHaM, npaktukaM, [ MA paszpabareiBatorcst B cooTBeTcTBUU ¢ [lopsiikom

pa3paboTKu M yTBEpKAEHUS 00pa30BaTeNIbHBIX MPOrpPaMM, YTBEP)KICHHBIM PELIEHUEM YYEHOIo
coera PXTY um. JI.1. MenneneeBa ot 25.06.2020, mpotokos Ne 12, BBeZIcCHHBIM B JCHCTBHE
npuka3zoMm pekropa PXTY um. JI.H. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no pucuumuiiHaM, npaktukam u ['MA:
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

WNHOCTpaHHBIN SA3bIK

duocodus

Ucropus (uctopus Poccuu, BceoOmias uctopus)
dusndeckas KyJIbTypa U CIIOPT

OCHOBBI P)KOHOMUKH U yIPABIICHUS TIPOU3BOJACTBOM
MaremaTuka

OO6mrast 1 HeOpraHU4ecKass XUMUs

Opraandeckasi XUMus

dusuka

. DKoJIoTHS

. duznyeckass XuMus

. UmxenepHast 1 KoMIbloTepHas rpaduka

. IIpuknagHas MexaHuKa

. DNEKTPOTEXHHUKA U TTPOMBIIIUICHHAS JICKTPOHUKA

. be30nacHOCTb KU3HEAEATENBHOCTH

. Unpopmaruka

. MaTepuanoBeneHust 1 3aUTa OT KOPPO3UH

. OCHOBBI TEXHMYECKOTO PETYIUPOBAHUS U METPOJIOTHSI

. KoMmosummonnsie MmaTepuaibt

. [IpaBoBeneHue

. HaueprarenpHas reomerpus

. Teopust BEpOSITHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

. ConManbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS JTJUYHOCTH

. Koymongnas xumus

. DNEeKTUBHBIE TUCIHUIUIUHBI IO PU3UIECKON KYIbTYpEe U CIIOPTY
. JIabopaTtopHbie pabOTHI 10 OPraHUIECKON XUMHUHU

. BBenieHne B crenuaibHOCTh

. JlonosiHuTENbHBIE T1aBbl (PU3UKU

. AHanuTH4ecKass XuMus U QU3HKO-XUMUUYECKHE METO/IbI aHAIN3a JJIsl MAaTEPUAIOBEICHUS U

TEXHOJIOTUU MaTepUajoB
®du3rka KOHAEHCUPOBAHHOTO COCTOSHUS

JlaGoparopubie pabOThI MO PU3NIECKON XUMHUHT

[Iponeccel u anmapaTbl XUMHYECKOW TEXHOJIOTMU

OU3NKO-XUMHUS HAHOCTPYKTYPUPOBAHHBIX MaTEpUAJIOB

["a3oga3zHbie mpoiecchl MoJydeHUus: HAHOMaTepUaIoB

CurHTe3 HaHOYaCTHUI 1 HAHOMATEepUasoB B XKHUIKUX Cpelax

MeTo1ibl ¥ TpUOOPHI 17151 U3yYEHHUS] HAHOYACTHI] U HAHOMAaTepHaloB
buonoruueckre HAHOCTPYKTYpPbI

BoruncnurenbHas MaremaTHKa

JluckpeTHas MaTeMaTHKa B MaTEpUaJIOBEIEHUN U TEXHOJIOTUU MaTepUaloB
duznyeckass XMMHUs OCHOBHBIX ITPOLIECCOB B TEXHOJIOTMM HAHOMAaTEPHUAJIOB

. DU3UKO-XUMHICCKHE MCTOABI aHaJIn3a AJid MaTCPUaTIOBEACHUA U TCXHOJIOTHUU MAaTCPpHUAJIOB
42.
43.

OO0mas XuMHYECKasd TEXHOJIOTHSA
CucTeMBbl yIpaBiIeHUS] XUMUKO-TEXHOJIOTHUSCKUMH TTPOIIeCCaMu
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44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.

30H10Basi MUKPOCKOMUS

MeToasl TEpMUYECKOTO aHAJIN3a B TEXHOJIOTMU HAHOMATEPUAIIOB

Merto bl 1a3epHON AUPPaKIUK ISl U3y4eHHUs] HAHOMAaTepHUaJioB
@U3MKOXUMHUS U TEXHOJIOTUS YIJIEPOJHBIX HAHOMATEPHAJIOB
Hanomarepunans! 11 HanpaBJIEHHOIO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB
TOKCHKOJIOTHSI 1 HAHOTOKCHKOJIOTHSI

MarauTHbIE HAHOMATEPHUAIbI

OcHoBBI KpucTayiorpaduu B TEXHOJIOTMH HAHOMATEPUAJIOB

TexHuka HayqHOTO IIEpPEBOIA

I'pammaTHKa HHOCTPAHHOTO SI3BIKA

VYuyeOHas npakTUKa: HAy4HO-UCCIIe0BaTeNbCcKast paboTa
[IpousBoicTBEHHAs IPAaKTUKA: HAyYHO-HMCCIeA0BaTeIbCcKasi paboTa
[Ipon3BoICTBEHHAs MPAKTUKA: TEXHOJIOTMYECKAs TPAKTHKA
[Ipoun3BoICTBEHHAS MPAKTUKA: IPEIAUIUIOMHAS IPAKTHKA

[ToaroroBka K mpoiieype 3aliuThl U 3al1Ta BEITYCKHON KBaU(UKALIMOHHON paboThI
[lepeBor HAyYHO-TEXHUYECKOW JIUTEPATYPHI

['paxknanckas 3anuTa B YpE3BbIYANHBIX CUTYALAAX

Bxoasmux B OOII mo nanpasnenuto moarotoBku 22.03.01 «MartepuajioBe/ieHUe U TEXHOJOTHHU
MaTepUaJIoB» Npohuiib «MarepuaJjioBeieHe ¥ __TEXHOJOIMM _HAHOMATEPHAJIOB _H

HAHOCHCTEM», BBINIOJIHEHB B BHUJC OTJACIBHBIX JIOKYMCHTOB, SIBJISIFOIIUXCS HEOTHEMIIEMO
gacTeio manuour OOIN.

10 METOAUYECKUE MATEPHUAJIBI 1O JMCIHUIIVIMHAM, IPAKTUKAM U I'HA

Meroanueckue MaTepyaisl 110 IUCHUILIMHAM, ITpakTukam u ['MA:

S A o e

WNHOCTpaHHBIN SA3bIK

dutocodus

Ucropus (uctopus Poccuu, BceoOmias uctopus)
duznyeckas KyJabTypa U CIOpPT

OCHOBBI PKOHOMUKH U YIIPABJICHUS IPOU3BOICTBOM
MaremaTuka

OO6mrast 1 HeOpraHU4ecKass XUMUs

Opranuyeckasi Xumus

dusnka

. DKoJoTHUA

. Dusnyeckass Xumus

. ImxeHepHasi 1 KoMIbloTepHas rpaduka

. [IpukiagHas MmexaHuka

. DNEKTPOTEXHUKA W MIPOMBIIIJICHHAS 3JICKTPOHHUKA

. be3onacHOCTb KU3HEAESATENLHOCTH

. Uudopmatuka

. MarepuanoBeaeHus 1 3amuTa OT KOPPO3UU

. OCHOBBI TEXHUYECKOTO PETYITMPOBAHUS U METPOJIOTHS
. Kommo3uninonHeie MaTepuaibl

. IIpaBoBeneHUE

. HauepraTenbHas reomerpus

22.
23.
24.
25.

Teopus BeposSTHOCTEN U MaTeEMaTUYECKask CTATUCTUKA
CounanbHO-TICUXOJOTUYECKUE OCHOBBI Pa3BUTHS JTUIHOCTH
Komnonnnas xumus

DONEeKTUBHBIE TUCIHUIUIUNHBI IO PU3NIECKON KYIbTYpEe U CIIOPTY
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26. JJabopaTopHbie pabOTHI IO OPTaHUYECKON XUMUHU

27. BeneHne B CIeUaIbHOCTD

28. JlonoHUTENbHbIE TJIaBbl (PU3UKU

29. Ananutuyeckas XuMHs U QU3NKO-XUMUYECKUE METO/Ibl aHaJIN3a U1 MaTepUaJIOBEACHUS U
TEXHOJIOTUU MaTepuajoB

30. ®u3uKa KOHIEHCUPOBAHHOTO COCTOSIHUS

31. JlJabopaTopubie pabOThI MO HU3NIECKON XUMHUHU

32. [Ipoueccel 1 anmapaTbl XUMHUYECKOW TEXHOJIOTMHU

33. ®U3UKO-XUMUS HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB

34.T'a30da3Hble MPOLECCH] MTOJIyYEHUSI HAHOMATEPUAJIOB

35. CuHTe3 HaHOYACTHUIl 1 HAHOMATEPUAJIOB B XKHUAKHX Cpeliax

36. Metopl 1 mpuOOpPHI ISl U3yYEHHsI HAHOYACTULl U HAHOMATEpUaJloB

37. buoslorn4eckue HaHOCTPYKTYPbI

38. BeruncnurenbHas MaTeMaTuKa

39. JluckpeTHas MaTeMaTHKa B MaTepUaloBEICHUN U TEXHOJIOIMH MaTepHalloB

40. ®uznueckas XMMHsI OCHOBHBIX IPOLIECCOB B TEXHOJOTUH HAHOMATEPHAJIOB

41. ®u3UKO-XMMHYECKHE METO bl aHAIKM3a JJIsl MaTepUAIOBECHHS U TEXHOJIOTUN MaTepHalloB

42. O61mas XxuMH4ecKast TEXHOJIOTUs

43. CucreMbl ynpaBlieHUsI XUMUKO-TEXHOJOTMYECKUMH NpolieccaMu

44. 30H/10Basi MUKPOCKOIIUS

45. MeTo/1pl TEPMUUECKOT0 aHAJIN3a B TEXHOJIOTUH HAaHOMAaTEpUaJIoB

46. Metopl azepHOr AUpaKIUU I U3YUCHHS HAaHOMATEPHAJIOB

477. ®U3UKOXUMHUS U TEXHOJIOTUS YIIIEPOIHBIX HAHOMATEPHATIOB

48. Hanomatepuasibl AJisl HalpaBJIE€HHOIO TPAHCIOPTA JIEKapCTBEHHBIX BELIECTB

49. TOKCUKOJIOTHSI U HAHOTOKCHUKOJIOTHSI

50. MarauTHbIE HAHOMATEPHUAIIBI

51. OcHoBbl KpucTayorpaduy B TEXHOJIOIMH HAHOMATEPHAJIOB

52. TexHukKa Hay4HOT'O IIEPEBOJIA

53. I'paMmaTHKa HHOCTPAHHOTO SI3bIKA

54. YyebOHas mpakTUKa: HAyYHO-HCCIIeIOBATEIbCKas paboTa

55. Ilpou3BoacTBEHHAs MpPaKTUKA: HAyYHO-KHCCeA0BaTeNbCcKas paboTa

56. [IpousBoicTBEHHAS MPAKTUKA: TEXHOJIOTHYECKAs MPAKTUKA

57. Ilpon3BOICTBEHHAs IPAKTUKA: IPEIAUIUIOMHAS IPAKTHKA

58. IloaroroBka K npoueaype 3aliuThl U 3alIUTa BBIITYCKHON KBaTU(PUKAIUOHHON pabOThI

59. IlepeBo1 HAYyYHO-TEXHUYECKOW JIUTEPATYPHI

60. 'paxx1aHCcKas 3allMTa B YpE3BbIYAMHBIX CUTYaLIUAX

Bxoasmux B OOII no nanpasnenuto noarotoku 22.03.01 «MaTtepuaJjioBeieHre U TEXHOJOTHHU
MaTepUaJIoB» Npohuiib «MartepuajoBeaeHe M TEXHOJOTHH HAHOMATEPHAJIOB H
HAHOCHUCTEM», BBINOJHEHb B BHUAE OTIECIbHBIX JOKYMEHTOB, SBJISIOIIMXCS HEOTHEMIIEMOM
yacTbio ganHou OOII.

11 PABOYAS NTPOTPAMMA BOCIIMTAHUA

PabGouas mporpamma Bocmuranus, Bxojasmas B OOIl mo HampaBieHHIO MOATOTOBKH
22.03.01 «MarepuajoBe/iecHHe M TEXHOJOTMH MATepHaJI0By, Tpodmib «_MaTepuaioBeleHne
U_TEeXHOJOTHH HAHOMATEPUAJOB U HAHOCUCTEM», BHIIIOJIHEHA B BHJIE OTACIBHOTO JOKYMEHTA,
SIBJISTIOLIETOCS] HeOTheMJieMo# yacThio ganHoi OOIL.

12 KAJIEHJIAPHBIH IIJTAH BOCHIUTATEJIbHOM PABOTHI
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Kanenmapuslii mnaH BocnurarenabHOW paboTel, Bxomaumii B OOIl mo HampaBieHUIo
noarotoBku 22.03.01 «MartepuajoBeleHHe M __TEXHOJOTHH _MATEPHAJIOB», HPOQUIb «
MarepuajioBe/leHHe M TEXHOJOTMH HAHOMATEPHAJIOB M HAHOCHCTEM», BBIIIOJIHEH B BHJE
OT/AEIBHOTO JOKYMEHTA, SIBJISIONIErocst HeoTheMyieMoil yacTpio ganHo OOIL.

PXTY um. JI.1. Menneneena
JIOKYMEHT ITIOJIIMCAH IIPOCTOM
JIEKTPOHHOM HOJITUCHIO
( : Bragenen: Komoxomos ®énop Anexcanaposma |75
O IIpopexTop mo yuebHO# paboTe:PexTopat
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