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1 OBIIUME ITOJIOKEHUA

1.1 OcHoBHasi npodeccuoHa/IbHAsi o0pa3oBaTeJbHAs MNPOrpaMMa BbICIIETrO
o0pa3oBaHusi — NIporpaMMa NoJAroTOBKH 0akaJaBpoB (Jajiee — mporpaMMa 0akajlaBpuara,
OOIl oOakanaBpmara), peanusyemas (QeaepanbHbBIM TOCYIApPCTBEHHBIM  OIOKETHBIM
0o0pa3oBaTeIbHBIM  YUYPEXKIACHHEM  BBICIIEro  oOpa3zoBaHusi  «PoccHiiCKMII ~ XUMHUKO-
TexHoJioruueckuil yHuBepcuter umeHu .M. MenneneeBa» B COOTBETCTBUU C (eaepaibHBIM
rOCyJapCTBEHHBIM O00pa30BaTEeNbHBIM CTAHAAPTOM BBICHIETO OOpazoBaHMs — OakajaBpHaT IO
HanpasieHuto nonarotoBku 22.03.01 MarepuajioBeeHue M TeXHOJOTMH MAaTEpPHAJIOB,
npo¢uis MaTepuaioBeieHre H TEXHOJIOTMH HAHOMATEPHUAJIOB U HAHOCHCTEM, TIPE/ICTABIISET
cO00l KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OOpa3oBaHUS M OPraHU3allMOHHO-TIEAArOrHIeCKUX
YCIIOBUH, KOTOPBIA NPEICTAaBJIE€H B BHUJIE Y4eOHOro IUIaHa, KaJeHJapHOro ydyeOHOro rpaduka,
paboumx nmporpamMm AUCLUHUILIIMH (MOJIYJEN), OEHOYHBIX U METOJIMYECKHX MaTepHalioB, padoueit
MIPOrpaMMbl BOCIIUTAHUS, KaJIEHJAPHOTO TIaHa BOCIIUTATENbHON padOThI, POPM aTTeCTaIUH.

1.2 HopMaTuBHBIEe JAOKYMEHTHI /Jisi pa3padoTKH NPOrpaMmsbl OakajaBpuara 1o
HANPAaBJIEHUIO MOATOTOBKH COCTABJISIIOT:

- ®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- [Ipukaz MunoOprayku Poccum ot 02.06.2020 Ne 701 «OO6 yTBepKIeHUU
(dbenepaTbHOTO TOCYIAPCTBEHHOTO O00pa30BaTEIHLHOTO CTaHJApTa BBICIIETO OOpa3oBaHUS —
OakanmaBpuaT 1O HampapieHHi0 NoArotoBkud 22.03.01 MarepuasioBeeHre M TEeXHOJOTHH
matepuaioB (manee — ®I'OC BO — OakamaBpmar mo HamparieHuto noarotoBku 22.03.01
MarepuaJioBeeHne U TEXHOJIOTHH MATEPHAJIOB);

- [Ipuka3z MunHCTEpCTBa HAYKW M BBICIIETO 00pa3oBaHusl Poccuiickoit deaepanun
or 06.04.2021 Ne 245 «O6 yrBepxkaeHun Ilopsnka opraHu3aliu W OCYIIECTBIICHHS
00pa3zoBaTeIbHON ACITEIBPHOCTA 10 00pa30BaTEIbHBIM MPOTPAMMaM BBICIIEr0 0Opa3OBaHUS —
nporpaMMam OakanaBpuata, IporpaMmam ClielUaIuTeTa, IporpaMmmMaM MarucTpaTypb»;

- [Ipodeccuonanpupiii  crangapt 26.006 «Cnoemuanuct 1o pa3paboTke
HAaHOCTPYKTYPUPOBAHHBIX  KOMIIO3UIIMOHHBIX  MAaTEpHaliOBY»,  YTBEPXKICHHBIH  MPUKA30M
MunucTtepcTBa TpyJa U conranbHou 3amuThl Poccuiickoit @enepanun ot 08.09.2015 Ne 604H;

- [Ipodeccuonanpbiii ctangapt 40.104 «Crnenuanuct 1mo u3MEpPeHHUIO MapaMeTpoB
U Moau(pUKAMKU CBONCTB HAHOMATEpUaJOB M HAHOCTPYKTYpP», YTBEP)KIEHHBIM MPUKA30M
MuHucTepcTBa Tpyia U coluanbHOM 3anmmThl Poccuiickoit @enepamuu ot 07.09.2015 Ne 593H;

— Ilpukaz MwunucTepcTBa oOpazoBanuss W Hayku P® ot 23.08.2017 Ne 816 «O06
yrBepxaeHuu llopsiaka mpUMeHeHus: OpraHU3alUsIMU, OCYIIECTBIISIOIIMME 00pa30BaTEeIbHYIO
JeSITeNIbHOCTD, AIEKTPOHHOTO OOyuYeHUSs, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUHN MpHU
peanmzanu  00pa3oBaTENbHBIX MpOrpaMM» [DNeKTpoHHBIH pecypc]. Pexum moctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
%EQ%E7/ (nata obparuenus: 22.04.2022);

— Ilpukaz MunuctepcTtBa Hayku W BbIciiero obpazoBanus Poccuiickoit ®denepanuu,
MunucrepctBa npocBenieHust Poccuiickoit ®depepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOH TMOATOTOBKE OOydaromuxcs» [DJeKTpoHHBIH pecypc]. Pexum nmoctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obparmenus: 22.04.2022);

— [lonoxenne 00 opraHu3alii ¥ HCIOJB30BAHUMU DJEKTPOHHOTO OOY4YeHHS U
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI MPH peanu3alu 00pa3oBaTEbHBIX IPOTPaMM B
denepalbHOM TOCYJapCTBEHHOM OIO/KETHOM 00pa30BaTEIbHOM YUPEKICHUHM BBICIIETO
obpazoBanus «Poccuiickuii XUMHKO-TeXHOJOTHYeCKuil yHuBepcuTeT umenu J[.M. MeneneeBay,
npuHaToe pemieHrueM YdeHoro coseta PXTY um. [I.1. Menaeneesa ot 27.03.2020, npoTokos Ne
9, BBeieHHOE B JeiicTBHe mpuka3oM u.0. pektopa PXTY um. JI.M. MenaeneeBa ot 27.03.2022
Ne 29 oA [OnexkTpoHHBII pecypcl]. Pexum JOCTyna:
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(mata obpamienus: 22.04.2022);

— IlonoxxeHne o0 MNPaKTHYECKOW MOATOTOBKE oOydaromuxcs B (eaepalbHOM
rOCyJapCTBEHHOM OIO/KETHOM 0Opa30BaTeIbHOM  YUPEKICHWU BBICIIEro 00pa3oBaHUs
«Poccuiicknii XMMHUKO-TEXHOJOTHYECKU yHuBepcuteT umenu /(.M. Menneneesa», npunaroe
pemrenneM YueHoro coBera PXTY um. [I.M. Mennaeneesa ot 25.11.2022, mpotokon Ne 4, BBeieHO
B JeiicTBue mpuka3oM u.0. pekropa PXTY umm. JI.M. MengeneeBa ot 26.11.2022 Ne 117 OJ
[DnexTpOoHHBIN pecypc]. Pexum JocTyna:
https://muctr.ru/upload/university/departments/uu/local doc/ITonoxenne%200%20npakTuiyeckon
%20noaroroske.pdf (mara oopamienus: 22.04.2022).

I[Ipy ocBOGHMM IUCHMIUIMH ¥ TPAKTUK CTYACHTHl  JOJDKHBI — HCIIOJIB30BAaTh
nH(popMalMOHHbIE U UH(GOPMALMOHHO-00pa30BaTeIbHbIE PECYPCHl CIENYIOMIMX IMOPTAIOB U
CalTOB:

— Cucrema (¢enepaibHbIX 00pa3oBaTeNbHBIX MOpPTaioB. CHCTeMa  OTKPHITOTO
obpazoBanus. Koncanrunrossiii nentp MOC OO P® [DnexTpoHHbIN pecypc] — Pexxum nocryna:
http://www.openedu.ru/ (nara obpamenus: 22.04.2022).

— HWudopmanmonnas cucrema «EqmHOE OKHO AOCTyHa K 00pa30BaTEbHBIM PECypcamy.
URL.: http://window.edu.ru/ (nata obparenus: 22.04.2022).

— ®3IIO: cootBercTBue TpeboBanmsM PI'OC [DnexTpoHHbIH pecypc]| — Pexxum gocryma:
http://fepo.i-exam.ru/ (nara obpamenwus: 22.04.2022).

1.3 O6mas xapakTepucTHKa NporpaMmmsbl dakajaBpuara

esb10 mporpaMmel 6aKajgaBpHuaTa sBJISCTCS CO3/IaHUE JIJIs1 00yUYaIONIUXCS YCIOBUH TSt
proOpeTeHus: HEOOXOAUMOTO Uil OCYHIECTBICHUS MPO(GECCHOHATBHON JIeATEIBHOCTH YPOBHS
3HaHWW, YMEHWH, HABBIKOB, OMbITA JAEATEILHOCTH W MOATOTOBKH K 3alllUTe BBITYCKHOM
KBaTM(UKAITMOHHONW PabOTHI.

[Tonydenue oOpazoBaHuUsi MO 0Opa30BATENbHON MPOTPaMME BBICHIETO OOpa30BaHUS —
nmporpaMMe OakajaBpuara JIOMYCKAaeTcs TOJBKO B 00pa30BaTENbHON OpraHu3alli BBICLIETO
00pa3zoBaHUs M HAYYHOW OpraHu3aInu (gajiee — opraHu3arms).

OOydenue 1o oOpa3oBaTENBHONW MpOrpaMMe BBICIIETO O00pa3oBaHUS — IPOrpaMme
OakanaBpuaTa B 00Opa3oBaTelbHOM OpraHu3alliy OCYIIECTBISETCS B OYHOU (opme oOydeHws.
O6beM mnporpammbl OakanaBpuaTta cocraBiasier 240 3aueTHBIX enuHUIl (Hajmee — 3.€.) BHE
3aBUCHUMOCTHU OT (OpMbI 0OyUeHUSs, MPUMEHSIEMBIX 00pa30BaTeIbHBIX TEXHOJOT Ui, pealn3alun
porpaMMbl OakajiaBpuaTa C HCIOJIb30BAaHUEM CETeBOM (OpMbI, peanu3anul MporpamMMbl
OakanaBpuaTa 1o UHAUBUAYyaJIbHOMY yYEOHOMY ILJIaHy

Cpok monydeHuss obOpa3oBaHHs IO MporpamMMe OakanmaBpuara (BHE 3aBHUCHMOCTH OT
MIPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI): B OUHOM Gopme 00yueHus], BKItOYasi KAaHUKYIIbI,
MIPEIOCTABIISIEMbIE TTOCIIE TPOXOKACHUS TOCYJapCTBEHHOW UTOrOBOM aTTecTalliy, COCTaBlsieT 4
roja.

IIpn peanuzanuu nporpamMmel OakanmaBpuara OpraHuzaius BIpaBe IPUMEHSTH
3NIEKTPOHHOE 00yUYeHue, TUCTAaHIIMOHHbBIE 00pa30BaTENIbHBIE TEXHOJIOTHH.

Peanu3arus nporpammel 0akanaBpuata ¢ IPUMEHEHHEM HCKIIOUUTENHHO AIIEKTPOHHOTO
oOyueHus1, AUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI HE OMYCKaeTCsl.

DneKTpoHHOE 00y4YeHHe, TUCTAHIIMOHHBIE 00pa30BaTENbHbBIE TEXHOJIOTUH, TPUMEHIEMbIE
mpu OOy4eHWH WHBAIHMIOB M JUI[ C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBbs (Hajnee -
uHBamuAbl M Juna ¢ OB3), momkHBI TpeaycMaTpuBaTh BO3MOXKHOCTH IpHEMa-Tiepenadu
nH(pOpMaIIUY B JOCTYIHBIX Al HUX (hopmax.

OOpazoBarenpHas JEATENBHOCTh IO MporpaMMe OakalaBpuaTa OCYIIECTBISIETCS Ha
roCyJapCTBEHHOM s3bIke Poccuiickoit @enepainuu, ecid WHOE HE ONPEAETICHO JIOKAJIbHBIM
HOPMAaTHUBHBIM aKTOM OpTaHHU3aIIH.

Crpykrypa mporpammbl OakamaBpuaTta (oOsi3aTeNbHas 4YacTh, YacTh, (GopMUpyemas
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN; (DaKyIbTaTUBHI)
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[Iporpamma GakanaBpuaTa COCTOUT U3 CIEAYIOINX OJIOKOB:
- biok 1 «/Iucuumnunel (Moaysamn).

- biok 2 «IIpaktuxay.

- brnok 3 «'ocynapcTBeHHast HTOTOBAsI ATTECTAIUS.

CrpykTypa nporpamMmsl 0aKajaaBpuara

O06bem nporpamMmsbl OakaiaBpuara
Crpykrypa nporpamMmsl 6akajaBpuaTa
B 3a4YETHBIX CTMHHUIIAX
broxk 1 Jucuunnunsl (Motymnn) He meHee 160
broxk 2 [IpaxTuka He MeHee 20
brok 3 ['ocynapcTBeHHasi HTOTOBAs ATTECTAIUS 6-9
O6beM nmporpaMMbl OakajaBpuaTa 240

B Bbuok 1 «/lucuuninusel (MOAYIN)» BXOAAT NUCHUIUIMHBI (MOIYNH) 1o ¢uiocopu,
ucropun (uctopuu Poccum, BceoOmieil WCTOpWH), WHOCTPAHHOMY SI3BIKY, O€30MaCHOCTH
KU3ZHEICATSIILHOCTH 10 (PU3UIECKOU KYJIBTYpE U CIIOPTY:

B 00beMe He MeHee 2 3.€. B paMkax bioka 1 «/lucuuminHbl (MOTyIn )»;

B 00beMe He MeHee 328 akaJeMHUYEeCKUX 9acOB, KOTOPHIE SBJISIOTCS 005S3aTeIbHBIMU IS
OCBOEHHUSI, HE TIEPEBOJIATCS B 3.€. I HE BKITIOUAIOTCS B 00bEeM MTporpaMMBbl OakajaBpuaTa, B paMKax
AJIEKTUBHBIX TUCHUIUIMH (MOyseil) B 04HOM hopme 0OyueHUsl.

Jucturnauael (MOIYH) MO (PU3UYECKON KYJIbTYpEe U CIOPTY PEATU3YIOTCS B TOPSIJIKE,
yctaHoBiieHHOM Opranuzanuei. [ns naBanunoB u jui ¢ OB3 Opranuzanus ycTaHAaBIMBACT
0COOBII MOPSAIOK OCBOCHHS JUCIUIUIAH (MOIYNEH) 10 GU3UIECKOU KYIBTYpPE U CIIOPTY C YIETOM
COCTOSIHUS UX 3[I0POBBSI.

B baok 2 «IIpaktuka» BXOAAT ydyeOHas U MPOU3BOJICTBCHHAS MPAKTUKH (Jaree BMECTe -
MPAKTUKH ).

Tumbl yaeOHON NMPAKTHKU:

— ydeOHasi MpaKkTHKa: HayYHO-HCCIeI0BaTeNbckas paboTa.

Tunsl Ipon3BOJACTBEHHON MPAKTUKHU:

— IPOU3BOACTBEHHAS MPAKTUKA: HAyYHO-HCCIIeI0BaTeNbCcKas paboTa;

— IPOU3BOCTBEHHAS PAKTUKA: TEXHOJIOTMYECKasl PAKTHKA;

— IPOU3BOJCTBEHHAS MPAKTHKA: IPEATUIUIOMHAS MPaKTUKA.

B Bjok 3 «'ocynapcTBeHHast UTOrOBasi aTTECTAlUs» BXOIUT MOATOTOBKA K MPOLEAype
3aIUTHI U 3alIUTa BHITYCKHON KBaTU(UKAIIMOHHON pabOTHI.

1.4 TpeGoBaHus K NOCTyNAKIIEMY

TpeGoBanus K MOCTYyMAaIOIIEMy ONpEAEsAtoTcs (eaepalbHbIM 3aKOHOATEIBCTBOM B
oOmactu oOpa3zoBanus, B ToM uucie llopsakom npuema Ha oOydyeHue 1o 0Opa3zoBaTEIbHBIM
IporpaMmaM BBICIIErO 00pa3oBaHUs — IporpaMMmaM OakanaBpuaTa Ha COOTBETCTBYHOIUH
y4eOHBIN TO/I.

2 XAPAKTEPUCTHUKA MPO®PECCUOHAJIBHOU AEATEJIbHOCTH
BBIITYCKHHUKOB, OCBOUBIIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OOnacte mnpodeccHoHAIBHOM JesTenbHOCTH U cdepa MpodeccuoHATBHON
JIeATeIbHOCTH BBITYCKHUKOB, ocBoMBIINX OOII OakanaBpuara, BKIOYaeT:

26 XuUMHYECKOe, XMMHKO-TEXHOJOTHUECKOE IPOU3BOACTBO (B cdepe MPOU3BOJICTBA
HaHOMATEepPHAJIOB PA3IMYHOTO COCTaBa, CTPYKTYPhI U CBOWCTB);




40 CkBo3Hble BHIBI MPO(GECCHOHATBFHON AEATEIFHOCTH B MPOMBIIIJICHHOCTH (B cdepe
TEXHOJIOTHYECKOTr0 00ecreueHus] MPOU3BOACTBA HAHOMATEPHAJIOB W M3ACIHHA, COJepIKaIINX
HaHOMaTepHuabl).

BBIMYCKHUKH MOTYT OCYIIECTBIISATh NPO(PECCHOHATBHYIO JAEATENIbHOCTh B JAPYTHX
o0macTsax mpohecCHoOHAIBHON AesITeIbHOCTH U (HiH) chepax mpodecCuoHaIbHOM e TeTbHOCTH
MIPH YCIIOBUU COOTBETCTBHSI YPOBHS UX 00pa30BaHMs M MOJYYEHHBIX KOMIIETCHIINH TpeOOBaHUAM
K KBaJTU(UKAIMKA PaOOTHUKA.

2.2 Tunsl 3ama4 ¥ 337a4d NPOPECCUOHAIBHON AESITEIbHOCTH, K KOTOPBIM TOTOBSTCS
BBIITYCKHUKH B paMkax ocBoeHust OOII 6akanaBpuara:

HAYYHO-HCCJIe0BATEILCKUA (0OCHOBHOI):

- cOOp W aHAJIM3 JAaHHBIX O CYIIECTBYIOIIMX THMAaX U MapKax HaHOMAaTepUaJOB U
HAaHOCHCTEM, MX CTPYKTYpE M CBOMCTBaX MPUMEHHUTEIHHO K PEIICHUIO MOCTABJICHHBIX 3a/1a4 C
WCIIOJIb30BaHUEM 0a3 TaHHBIX U TUTEPATYPHBIX UICTOYHUKOB;

- ydqactue B paboTe TPYIIbl CHEIHATMCTOB MPH BBIMOJTHEHUH SKCIIEPUMEHTOB,
MPOBEACHUIO PacueToOB U 00pabOTKEe WX PE3yJIbTAaTOB IO CO3JIAHUIO, MCCIICOBAHUIO U BBIOOPY
HAaHOMAaTE€pPUAJIOB M HAHOCHUCTEM, OIIEHKE OKCIUTYaTallMOHHBIX XapaKTEPUCTUK C IOMOIIBIO
KOMIUIEKCHOTO aHAJIN3a CTPYKTYPHI U (PU3UKO-MEXaHUIECKUX, KOPPO3UOHHBIX M IPYTHUX CBOUCTB,
YCTOMYMBOCTH K BHEITHUM BO3JEHCTBUSIM;

- cOOp Hay4YHO-TEXHHYECKOW WHMOpPMAIMU TIO0 TEeMaTHKE SKCIEPUMEHTOB IS
COCTaBJIeHUSI 0030pOB, OTYETOB M HAYUHBIX MYOIHMKAIUi, ydacTHe B COCTaBJICHHWU OTYETOB IO
BBITIOJIHEHHOMY 3a/1aHUIO;

TEXHOJOTHYECKHIi:
— y4acTU€ B MPOMU3BOJCTBE HAHOMATEPUAIOB M HAHOCUCTEM C 3aJaHHBIMU
TEXHOJOTMUECKUMHU u (YHKITMOHATBLHBIMHU CBOMCTBaMH, MPOEKTUPOBAHUU

BBICOKOTEXHOJIOTHYHBIX TPOIIECCOB B COCTaBe TMEPBUYHOTO IMPOEKTHO-TEXHOJIOTHYECKOTO WIIH
MCCIIEI0OBATEIILCKOTO TOIPA3/ICIICHUS;

- KOHTPOJIb Ka4eCTBa BBIITYCKAEMOW TIPOIYKIIHH.

2.3 OObektamMu MPOGECCHOHATBHONU ACSITEIHPHOCTH BBITYCKHUKOB, ocBouBIIuX OOII
OakanaBpuaTa, WM 00J1acThIO (00IaCTsIMU) 3HAHUS SBIISIIOTCS

- OCHOBHBIC THIIBl HAHOMATEPUAJIOB U HAHOCHUCTEM HEOPraHUYECKOUW (METAUIMYECKUX H
HEMETaJNIMYECKUX) U OPraHUYECKON (TTOJIMMEPHBIX, YIIIEPOIHBIX) MPUPOJIBI, TBEPIbIC, KHUIKHE,
reseo0OpasHble, a3pO30JIbHbIC, BKIIOYAsi HAHOTUICHKH M HAHOCTPYKTYPUPOBAHHBIC IOKPBITHUS;

- METOJIBI ~ WCCIICIOBAHWH, WCIBITAHUN, JIMATHOCTHKH W  KOHTPOJS  KadyecTBa
HaHOMATEePHUAJIOB, 1MOJTy(paOpUKAaTOB, 3arOTOBOK JIETAaliei M HM3/CIHi Ha WX OCHOBE, TBEPJBIX,
KHUJIKAX, TeleoOpasHbIX M a3pPO30JIbHBIX HAHOCHCTEM, METOJbl JTHArHOCTHKH W aHallu3a
HAHOIMCIIEPCHBIX YaCTHII, HAHOTUICHOK U HAHOCHCTEM;

- BCC BHUJBI HCCIIEIOBATEIBCKOTO, KOHTPOJILHOTO W HCIBITATEIILHOTO 00OpYJI0BaHUS,
AHAJTMTHYECKOW ammapaTrypbl, KOMIIBIOTEPHOE IPOrpaMMHOE oOOecredeHue sl 00paboTKu
pe3yJIbTaTOB M aHAJIM3a MMOJIYYCHHBIX JaHHBIX, MOJCIUPOBAHHS MPOIIECCOB CHHTE3a U (PU3UKO-
XUMUYECKUX CBOMCTB HAHOMATEPUAJIOB;

- IpoIlecchl TONy4eHus, oOpaboTKM U MOoAM(UKAIMK HAHOMATEPHANIOB, BKIIOYAs
HAaHOCTPYKTYpPHBIE MJICHKU U MOKPBITHUS, TOTyPadprKaTOB, 3arOTOBOK AETaleil M U3AEIUN Ha UX
OCHOBE, a TAK)K€ TEXHOJIOTHMYECKUE TIPOIECCHI C YUaCTHEM HAaHOCTPYKTYPUPOBAHHBIX CPEI;

- HOpMaTUBHO-TEXHUYECKasi TOKYMEHTAIMsI U CUCTEMBI cepTU(UKAIIME HAHOMATEePHAIIOB
Y U3JIeNNA Ha UX OCHOBE, MPOTOKOJBI XOJa U PE3yJbTaTOB IKCIEPUMEHTOB, TOKyMEHTAIUs IO
TEeXHHMKe 0€30MacHOCTH U 6€30MaCHOCTH KU3ZHEACSITETbHOCTH.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxanne W opraHuzanus oOpaszoBaTenbHOro mpoiecca npu peanuzanuun OOIT
BbIcIIero  oOpa3oBaHusi — OakajaBpuaT 1O  HampaBieHuto noaroroBku  22.03.01
MatepuaJjioBeieHUHEe H TEXHOJIOTMH MATEPHATIOB PETIIAMEHTHPYETCS:
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—y4eOHBIM TUIaHOM;

—KaJICHAAPHBIM Y4eOHBIM TparKOM;

—pabodnMu IporpaMMaMu AUCIUILIUH (MOIyJIeH );
—paboYrMH IPOTPaMMaMU MPAKTHK;

—IIPOrpaMMOM TOCYJaPCTBEHHON UTOTOBOM aTTECTAllUH;
—(hOHIaMH OLIEHOYHBIX CPEJICTB;

—METOIMYECKUMU YKa3aHUsIMHU 110 cooTBeTcTBYIoLEeH OOII;
—paboueit mporpaMmMoi BOCIIUTAHHS;

—KaJIeH/IapHBIM IJIAHOM BOCIMTATEIbHON PaOOTHI.

3.1 YueOHblii IIaH

VYueOnsii miian OOl OakanaBpuara BKIIOUAET NEpeUeHb JUCIUILINH (MOysI€i), TPaKTUK,
aTTECTAllMOHHBIX HCIBITAHUN IPOMEKYTOUYHOM M TOCYAAPCTBEHHOM HWTOTOBOM aTTECTaluu
oOyuarouuxcs, APYrux BUIOB y4eOHOM NEATENBHOCTH C yKa3aHHEM HMX 00beMa B 3a4ETHBIX
€IMHHULIaX, TOCIIEe0BaTENIbHOCTH U paclpeeNieHus 1o nepruojaM oOydeHus; BbIACNIIETCS 00beM
KOHTaKTHON pa0oThl 00ydaroluxcs ¢ mpenojasareiaeM (IO BUAAM Y4YeOHBIX 3aHATUN) U
CaMOCTOSITENIbHOM paboThl OOyyaromMxcs B aKaJeMHUYECKUX (aCTpOHOMHYECKMX) yacax. Jlms
KKJIOW TUCHUIUIMHBL (MOAYJS) M MPAaKTUKH YKa3biBaeTcsa (popma MPOMEKYTOUHOM aTTecTalluu
00yJaronuxcs.

Y4eOHbIi MJ1aH MPEeACTaBIEH B MPUIOKEHHUH.

3.2 KasenaapHbii yueOHbli rpadpuk

[MocnenoBaTeTbHOCTh peaTH3alMU MPOTPaMMBbl OakalaBphara IO TOJAaM H CeMeCcTpaM
(BKITIOYasi TeOpEeTUUYECKOe 00yUeHHEe, TPAKTUKH, TPOMEKYTOUHBIE U TOCYAaPCTBEHHYIO HTOTOBYIO
aTTECTaIlu1, KAaHUKYJIbI) IPUBOIUTCS B KaJICHIAPHOM yueOHOM Tpaduke.

Kanennapusiii yaeOHbIN TpaduK MPEACTaBICH B PUIIOKCHHH.

3.3 Padoune mporpamMMbl JUCHMILUIAH (MOYJI€eil)
B OOIl 6akamaBpriata B TPHIOKEHUH TIPEJICTABICHBI Bce pabodme MporpaMMBbl
JTUCITUTLINH (MOTyJIei).

3.4 Paboumne nmporpaMMbl MPAKTHK

OOII 6akanaBpuara mpeaycMaTpuBaeT JOCTATOUHBIN s (POpMHUpPOBaHUS, 3aKPEIICHHS U
pa3BUTUS MPAKTUYECKUX HABBIKOB W KOMIIETEHIMH o0beM mpakTuku. [IpakTuka mpezacrapiser
co0oil BUJ y4yeOHBIX 3aHATUN, HEMOCPEJCTBEHHO OPHEHTUPOBAHHBIX HA MPOECCHOHATBHO-
MPAKTUYECKYI0 TMOArOTOBKY oOydwarommxcs. [IpakTuka 3akperisieT 3HaHUA U YMEHHS,
nproOperaeMbie 00YyUAIOLUTUMUCS B PE3yJIbTaTe OCBOCHHS TCOPETHUECKUX KYpPCOB, BEIpa0aThIBaeT
MPAKTUYECKUE HAaBBIKU U CIOCOOCTBYET KOMIUIEKCHOMY (OPMUPOBAHHUIO YHUBEPCAIBHBIX,
obuienpodeccuoHanbHbIX, MPOPECCUOHATBHBIX KOMIETeHUIUH oOydaromuxcs. [Iporpammer
MIPAKTUK MPUBEACHBI B IPUIIOKECHHH.

[Tpu peanuzaruu OOII GakanaBpuaTta npeaycMaTpPUBAIOTCS CIEAYIOUINE BUABI MPAKTUK:

— yyeOHasi MpaKkTHKa: HAyYHO-HUCCIIeI0BaTeNbCKas paboTa;

— IPOU3BOCTBEHHAS MMPAKTUKA: HAyYHO-HCCIIeI0BaTeNbCcKas paboTa;

— MPOU3BOACTBEHHAS MMPAKTUKA: TEXHOJOTUYECKAs MPAKTHKA;

— MPOU3BOACTBEHHAS MMPAKTUKA: IPEITUIIIIOMHAs MPAKTHKA.

3.4.1 YyeOHas npaKTHKa

Tum npakTUKK: 0O3HAKOMUTEIIbHAS.

3ajaueil MpaKTHUKU SBJSETCA MOJydeHHE MEPBUYHBIX NMPO(ECCHOHATBHBIX YMEHHUH U
HaBBIKOB, B TOM 4YHCJE€ I[EPBUYHBIX YMEHUH M HABBIKOB HAy4YHO-UCCIIEI0BATEIbCKOU
nearenbHocTH. Ilpaktuka ocymectBisiercss B PXTY wum. JI.W. MenneneeBa Ha Kadenpe
HAaHOMAaTEpHaJIOB U HAHOTEXHOJOTMU. PyKOBOACTBO MPAKTUKOW OCYHIECTBISAET IIPEIOIaBATEIb
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Kadenpsl HanoMarepwanoB W HAHOTEXHOJIOTHH, TEXHUYECKYIO TOJIICPKKY OCYIIECTBISIFOT
HMHXEHEPHO-TEXHUUYECKUI NIEPCOHAI 10 YUeOHOMY IIPOLECCY.

3.4.2 IIpon3BoACTBEHHAS] IPAKTHKA

Tun mnpakTHKH: NpakTHKa MO MOJYYSHHIO NPO(PECCHOHANBHBIX YMEHHH M OIbITa
npoheccCHOHATBHON IS TEILHOCTH.

3anadyeil MPakTUKK SBJSIETCS NMPAKTUYECKOE 3aKpEIIEHUE U yriyOJeHUe NOJYyYEHHBIX B
YHUBEPCUTETE 3HaHUH IO BOIIPOCAM XMMMUYECKON TEXHOJIOTMU HAaHOMATEPHUasIOB, TEXHOIOTHHM UX
IIPOU3BOJICTBA, (POPMUpPOBAHHE CHOCOOHOCTH M T'OTOBHOCTU OCYLIECTBIISITH TEXHOJIOTMUYECKUMN
IIPOLIECC B COOTBETCTBUH C PETIIAMEHTOM U HCII0JIb30BATh TEXHUUECKUE CPEACTBA AJISi KOHTPOJIS
OCHOBHBIX IapaMETPOB TEXHOJOTHYECKOIO IPOLECCa, CBOMCTB ChIPbsl U FOTOBOM MPOIYKIHH,
paboTta C HOPMAaTHBHO-TEXHWYECKOM  JIOKyMEHTalued, M3y4eHHEe MaTeMaTH4eCcKOro,
MIPOrpaMMHOTO, aMIapaTHOr0 ¥ HHQOPMAIMOHHOTO OOECNEeUYeHHs YIPABJISIOUIMX CHCTEM
pa3IMYHOrO YpPOBHA M Ha3HA4YeHMs, a TakXKe I[OJIydeHUE OIblTa MpodecCHOHATbHON
NEeSITEeIbHOCTH, MpUoOpeTeHne 00ydaeMbIM OIbITa B MCCIEIOBAHUU aKTyaJIbHOM MPUKIIATHOU
poOIeMBI.

[IpaxTtuka ocymectsisiercs B PXTY um. JI.1. MenneneeBa u (uiin) Ha NpeANPUATHSX, C
KOTOPBIMH 3aKJIFOUYEHBI JOTOBOPHI O MPAKTUYECKOM MOoAroToBKe. IIpakTrka mpoBOIUTCS B OTHOM
U3 MOJpa3JesieHuii Ha3BaHHBIX MNPEANPUSATUN WM OpraHu3aluid, B YUCIO KOTOPBIX MOTYT
BXOJIUTh: OTJEJIbl U UH)KEHEPHbIE MaTepUAJIOBEIUECKHE LIEHTPbI, CBSI3aHHbIE C UCIOJIb30BAHUEM
HaHOTEXHOJIOTUM ¥ HAHOMATEpUaJIOB; JJa0OPaTOPHbIE U HAYYHO-UCCIIE0BATEILCKUE LIEHTPBI.

3.4.3 IIpon3BoaCTBEHHAsS] IPAKTUKA

Tun npakTuku: HaygyHO-HCCIEA0BaTENbCKas paboTa.

3amaueii  Hay4YHO-HCCIIEAOBATEIILCKOM palbOThl  SBISCTCS HM3yde€HHE KOHKPETHOTO
MIPOM3BOJICTBEHHOTO TIpollecca MO  pe3yabTaTaM BBIOPAaHHOTO OOBEKTa IS Hay4yHO-
HCCIIEIOBATENIbCKON MU MTPOEKTHOM JESITeNbHOCTH; U3yYeHHE CUCTEMbI YIIPaBICHUS KaueCTBOM
MPOIYKIIMH, TEXHUKO-?KOHOMUYECKUX MOKa3aTesiel, MEpONIPUITHI IO TEXHUKE 0€30TaCHOCTH U
OXpaHE OKpYXalollel cpeapl; MpUOOpeTeHHEe HEOOXOIUMBIX MPAKTUUYECKUX HABBIKOB IS
BBITIOJIHEHUS BBIITYCKHOM KBaTH(PUKAIIMOHHON pabOTHI.

Hayuno-uccnenoBarennckas padota ocymectsisercss B PXTY um. J[.U. Menneneera Ha
Kadenpe nanomarepuanoB 1 HAHOTEXHOJIOTUU W/WIHM B OJTHOM M3 TOJIpa3AeICHUI NpeanpusTus,
OpraHu3aiuii, ¢ KOTOPHIMH 3aKIIOYEHBl COOTBETCTBYIOLIME JOTOBOPHI O MPAKTHUUYECKOMN
MOATOTOBKE, B YHCIIO KOTOPBIX MOTYT BXOJHUTh: OTIENIbI U MHKEHEPHbIE MaTEpHUAaJIOBEIUECKHE
LEHTPBI, CBSI3aHHBIEC C MCIOJIb30BAHMEM HAHOTEXHOJIOTUU M HAHOMATEpHUAJIOB; J1a00OpaTOpHbIE U
Hay4YHO-HMCCIIEI0BATEIbCKUE LIEHTPHIL.

3.4.4 [Ipon3BoaACTBEHHAS IPAKTUKA

Tun npakTuky: NpeaIuIUIOMHas IPaKTHKA.

3ajaueil MpakTUKU SABJISETCS MAaKCUMaJbHOE NPUOIM)KEHUE K BBINOJHEHHIO BBITYCKHOM
KBAJM(HUKALIMOHHOM  paboOThl, T.€. MOJAPOOHOE 3HAKOMCTBO C KOHKPETHBIM THUIIOM
HaHOMATepHAJIOB, TEXHOJOTMSMU HMX IPOU3BOJICTBA W/WIM NPUMEHEHHUs, Y3KUMHU MECTaMH M
HeJ0CTaTKaMu paboThl; cOOp HE0OX0AUMOM MH(pOpMaLKU, KOTopas 3aTeM OyJeT UCIOIb30BaHa
IIpU PELICHUM IIPAKTUYECKOW HH)KEHEpHON 3amaun. lIpaktuka ocymectsisgercs B PXTY
uMm. JI.1. MenneneeBa u (miM) Ha MpEeINpUATHAX, C KOTOPBIMH 3aKIIOYEHBI JOTOBOPHI O
MIPAKTUYECKOU ITOATOTOBKE.

IIpakTka HpPOBOAMUTCA B OJHOM H3 IOAPA3JEICHUN HA3BAHHBIX MPEINPUATHN WU
OpraHu3aluii, B YACIO KOTOPBIX MOT'YT BXOJUTh: OTAEIbl U UHKCHEPHBIE MAaTEPUAIOBEUECKUE
LIEHTPHI, CBSI3aHHbIE C MCIOJb30BAaHUEM HAHOTEXHOJIOTUU M HAaHOMAaTepHaJoB; J1abopaToOpHbIe U
Hay4HO-UCCIIEA0BATEIbCKUE LIEHTPBIL.



Bbei6op MecT MpOXOXkAEHUS NPAKTHUK IS JIML C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU
3JI0POBBSI TIPOU3BOJUTCSA C YYETOM COCTOSHHS 3J0pPOBbsI OOYYaIOUIMXCS M TPEOOBAHUSAMHU IO
JOCTYITHOCTH.

3.5 IIporpamma rocyaapcTBeHHoii nToropoi arrecranuu (I'MA)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM aTTecTaluu sBisgercs npuioxenueM k OOIL
OakanmaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTALMIO BXOJIUT BBINOJHEHUE U 3aILUTA BBITYCKHOM
KBaJTM(PUKAIIMOHHOHN pabOTHI.

3.6 ®onp ouenounbix cpeacts (POC)

®OC co3nmaercs B cootrBeTcTBUU ¢ TpeboBanusimu PI'OC BO mns arrecrammu
oOyyarouuxcs Ha COOTBETCTBHME UX Y4YEOHBIX JOCTH)KEHUH IMO3TAllHBIM TpeOOBaHUIM
cootBercTBytomei OOII OakanaBpuara A IPOBEIEHUS BXOJHOTO U TEKYLIErO OLICHUBAHUS, a
TaKKe MPOMEXYTOUHOM arrectanuu oOydaromuxcsi. POC sBiaseTcs COCTaBHON YacThbIO
HOPMAaTUBHO-METOJMYECKOTO  OOECne4yeHHs  CUCTEeMbl  OLEHKM  KayecTBa  OCBOEHUS
obyuarormumucs OOII, Bxoaut B cocraB OOII 6akanaBpuara.

®OC — KOMIIIEKT METOAMYECKUX MaTE€pUaIoB, HOPMUPYIOIIUX MMPOUEAYPHl OLIEHUBAHMS
pe3ynbTaToB  OOy4YeHHs, T.e. yCTAHOBJIEHHMS COOTBETCTBUS  YYEOHBIX  JIOCTHIKEHUU
3alUTAaHUPOBAHHBIM pe3ynbTaTam o0ydeHuss u TpeboBanusim OOIl OakamaBpuara, pabounx
MIPOrpaMM JUCLMIUIAH (MOAYJEN) U MPAKTHK.

®OC chopmupoBaH Ha OCHOBE KITFOUYEBBIX IPUHIIAIIOB OI[CHUBAHMUS:

— BaJMJHOCTH: OOBEKTHl OLIEHKH JOJDKHBI COOTBETCTBOBATh IOCTABIECHHBIM IIEJSM
00y4eHMUS;

— HAJEKHOCTH: MHCIIOJIb30BAHHE €IUHOOOPAa3HbIX CTAHIAPTOB U KPUTEPUEB JUIA
OLICHUBAHMSI TOCTUKEHUIA;

— 00BEKTUBHOCTHU: pa3Hble 00yJaroniuecs J0HKHBI MMETh PaBHBIE BO3MOKHOCTH I0OUTHCA
ycrexa.

®OC no agucuuiuinHam, npaktukam, ' MA npuBeneHbl B MPUIIOKEHUH.

WNuBanuaaM U nuiiaM ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0pOBbA (M0 MX 3asBIICHUIO)
MpeIocTaBIIsieTcs BO3MOKHOCTh 00y4ueHus no OOII GakanaBpuara, y4UTHIBAOIIEH 0COOEHHOCTH
UX TCUXO(U3NUECKOTO Pa3BUTHS, WHAMBUAYAIbHBIX BO3MOXKHOCTEH M, MPH HEOOXOIUMOCTH,
obecrneunBaroIei KOPPEKIHIO HAPYIICHUH pa3BUTUS U COLUAIBHYIO aaNTalHUIo.

3.7. Pabouasi nporpaMmma BOCIUTAHUS

PaGouas mporpamma BocmuTaHus, pa3paboTaHHas U YTBEPXKICHHAs 0Opa30BaTEIbHOM
OpraHu3aiueil, omnpeaenseT KOMIUJIEKC OCHOBHBIX XapaKTEPUCTUK OCYIIECTBIEMON B
0o0pa3oBaTeNbHON OpraHu3alii BOCIHUTATEIHHOH pabOThl MO COOTBETCTBYIOIICH OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMme:

— LIeJb, 33/1a4H, OCHOBHBIE HAMPABJICHHS U TEMbI BOCITUTATEILHON PaOOTHI;

— BO3MOXHbI€ (DOPMBI, CpPEACTBA W METOJbI BOCHUTAHMS, BKIIIOYAsh HCIOJL30BAaHUE
BOCITUTATENFHOTO MOTEHIIMANA JUCIUTUIHH (MOIyel);

— TOAXOJbl K WHAWBHUyATH3AIUU COJEpKAHHUS BOCIUTAHHS C Y4eTOM OcOOeHHOCTel
oOyuaronuxcs;

— moka3zatenu 3PQPEeKTUBHOCTH BOCIHUTATEIBHONH pabOThI, B TOM YHUCIE MJIAaHUPYyEMbIe
JTUYHOCTHBIC PE3YIbTAThl BOCIIUTAHUS, M UHbIE KOMITIOHEHTHI.

3.8. KajienpapHbIii IJIaH BOCIINTATEJIbHOM PadoThI

Kanengapublif 1u1aH BOCHHUTATEIbHOM paboThl, pa3pabOTaHHBIA M YTBEP)KICHHBIH
o0pa3oBaTesIbHOW OpraHu3alMel, CONEPKUT KOHKPETHBIN MepeueHb COOBITHI M MEpONpHUsSTHIMA
BOCIMTATENFHONW HAINPaBJIEHHOCTH, KOTOPbIE OPraHU3YIOTCS U MPOBOJATCA 00pa3oBaTENbHOU
opranuzanel M (WIM) B KOTOpPHIX OOpa3oBaTeNbHAas OpraHu3alus NPUHUMAeT ydacTue, B
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COOTBETCTBUH C OCHOBHBIMU HAIPABJICHUSMHU M TEMAaMH BOCIIUTATEIBHOM pabOTHI, BBIOPaHHBIMU
¢dbopmamu, CpeaCcTBAMU M METOJAMU BOCIIUTAHUS B Y4€OHOM TOAY WUJIH MEPHOIE O0yIEHUSI.

4 PE3YJIBTATBI OCBOEHMUS TPOI'PAMMbI BAKAJIABPUATA

CoBOKyIHBIN 0XHUAAaeMbI pe3ynbTar oOpa3zoBaHus Mo 3aBepuieHMH ocBoeHus OOIL
OakanaBpuaTa OmpeAeNseTcs MNpUOOPETaeMBbIMU BBITYCKHUKOM KOMIIETEHIMSAMHU, T.€. €ro
CIOCOOHOCTSIMHU NPUMEHATh 3HAHWS, YMEHHUsS, HAaBBIKM W JIMYHBIC Ka4eCTBA B COOTBETCTBHH C
3aJadyaMu Npo(eCcCUOHAIBHON JEeATENbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTa Yy BBIIYCKHHMKA JOJIKHBI

OBITH

chopMHPOBaHBI YHUBEPCAITBbHBIE, 00IIETPO(ECCHOHATBHBIC U MPO(ECCHOHATBHBIE KOMIICTCHITHH.
Brinmyckuuk, ocBouBimii OOI, nomkeH 061anaTe CaeayOmUMI KOMIETECHITUSIMU.

4.1 YHI/IBepcaJIbeIe KOMIIETCHIUHU BBINMYCKHUKOB U HHANKATOPDLI HX JOCTHKCHUSA

HaumenoBanue
Ko 1 naumenosanue Kona n HauMeHOBaHME HHIMKATOPa
KaTeropuu (rpyrmnibl)
YK noctmkeHns YK
YK
VK-1.1 3HaeT MeToabl MOMCKA, KPUTHIECKOTO
aHaJn3a U CHHTEe3a HHGOPMAIH, TPUMEHEHUS
CHCTEMHOIO MOJXO0Ja, OCHOBAaHHOIO Ha
HAay4YHOM MHUPOBO33PEHUH MPU PEIICHUN 33]1a4
YK-1 Crnioco6eH | mpodecCHOHATBHOU e TETFHOCTH;

CucreMHoe 1
KPUTHYECKOE
MBIIIUIEHUE

OCYILIECTBIISITh  TIOUCK,
KPUTUYECKHUI aHaIu3 U
cuHTe3 HH(POPMAIINH,
MPUMEHSTh CUCTEMHBII
MOAXOA JUIsl PEeLIeHUs
MTOCTABJIEHHBIX 3a/1a4.

VK-1.2 VYMeer aHaIM3UpPOBATH
BbIIETIsIS €€ 0a30BbI€ COCTABIISIIONINE;
VK-1.3 VYMeer HaxomuTb W KPUTUYECKHU
aHaJIM3UPOBaTh WH(OPMAITHIO, HEOOX0IUMYIO
JUIS pellIeHUs TOCTaBIEHHOM 3a/1auH;

VK-1.4 VYmeer omnpenensitTb U OIECHUBATH
BapHaHThl BO3MOKHBIX PELICHUI 3a/1a4H;
VYK-1.5 Bnageer HaBbIKaMu pPacCMOTPEHUS
BO3MOXXHBIX BapUAHTOB pEIICHUS 3aJauu,
OIICHUBAHMSI UX JIOCTOMHCTB M HEJIOCTATKOB

3ajauy,

PazpaboTka u
peanu3anys NpoeKToB

VYK-2 Cnocoben
OIpeNeNATh KPYr 3a1a4
B PaMKax
IIOCTaBJICHHOM 1IeNU U
BBIOMPATH
ONTUMAJIbHBIE
CrocoObl UX PELIeHHU ,
UCXOJIS U3
JNEUCTBYIOLIUX
IPaBOBBIX HOPM,
UMEIOIIUXCS PECYPCOB
U OTPaHUYECHUMN.

VYK-2.1 3naer npaBuia u yCI0BHOCTH IIPH
BBITIOJTHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIUU TIPOEKTa;

VK-2.2 3Haet 0CHOBBI pacyeTa Ha POYHOCTb,
KECTKOCTh U YCTOMYHUBOCTH DJIEMEHTOB
000py/I0BaHUS XUMHUECKOM
MPOMBIIIIICHHOCTH;

VK-2.3 3HaeT TeXHOJIOTMYECKUE PACUETHI
annapaToB XUMHUYECKOM MPOMBIIIJIEHHOCTH;
VK-2.4 Ymeer onpenensaTbh 0)KU1aeMbIe
pE3yabTaThl IPOEKTUPOBAHUS 2JIEMEHTOB
000pyIOBaHUS XUMUYECKOH
IIPOMBILITIEHHOCTH;

VYK-2.5 Ymeer onpenensats criocod pereHus
KOHKPETHOM 3a7a4M NPOeKTa, BEIOUpast
ONTUMAJIbHBIN CIIOCO0 U UCXOIS U3
JEHUCTBYIOLIMX MPABUI U TPAHUYHBIX YCIOBUI
IIPY BBINIOJIHEHUH NIPOEKTHON JOKYMEHTALUN
Y UMEIOLIMXCS] PECYPCOB U OIPaHUYECHHI;
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VYK-2.6 Ymeer pematb KOHKPETHbBIE 3a7ja4n
npoekTa TpedyeMoro KadecTna u 3a
YCTaHOBJICHHOE BPEMS;

VYK-2.7 Ymeer myOIu4HO MPEACTABIIATH
pe3yabTaThl pelIeHHUs] KOHKPETHOM 3a1auu
IPOEKTAa;

VYK-2.8 Bnaneer cnocobamu 1 npueMaMu
M300paKEHHS JIEMEHTOB XMMUYECKOTO
000pynOBaHUs B OJJHOM U3 rpaduIecKux
CHCTEM;

VK-2.9 Bnaneer meToiaMmu MeEXaHUKU
NPUMEHHUTEIFHO K pacyeTaM anmnapaToB
XUMHAYECKON TIPOMBIIIJICHHOCTH;

VYK-2.10 Bnageet HaBbIkaMu
POEKTHPOBAHUS TPOCTEHIIINX anmapaToB
XHUMHYECKON TPOMBIIIJICHHOCTH.

Komanpanas pabota u

VYK-3 Crocoben
OCYIIIECTBIISATH
COIIMATBHOE

VK-3.1 3HaeT 1 moHUMAET 0COOESHHOCTHU
MOBEJICHUST PAOOTHUKOB MPEITPUATHI
XUMHUYECKON TTPOMBITIIICHHOCTH

VK-3.2 3HaeT OCHOBHBIE THITHI COITMATBHEIX
B3aNMOJJECUCTBHI U COIIMAILHO-
MICUXOJIOTMYECKHE KpuTepuu 3pHeKTUBHOCTH
YIPABJICHUS KOJUIEKTHBOM;

VYK -3.3 YMeeT B3auMoA€HCTBOBATE C
JPYTrUMU WICHAMH KOMaHIbI, B TOM YHCIIC
y4acTBOBaTh B 00MeHe HH(POPMAIIHECH,
3HAHUSAMU U OIIBITOM;

JTHACPCTBO B3AUMO/ICHCTEHC H VK-3.4 YMmeeT ucnonp30BaTh COBPEMEHHBIE
peaTn30BBIBATh CBOIO
POTb B KOMAHIE, COLIMAJIEHO-TICHXOJIOTHYECKHE TEXHOIOT I
YIPABJICHUS KOJUICKTHBOM;
VK-3.5 Brnaneetr 0OCHOBHEIMUA METOaMU
cOopa u aHanu3a nHpopMaIuH,
CcrocoOCTBYIOIIEH Pa3BUTHIO 00OIIEH
KYJIbTYPbl M COLIMAIIA3AINH JINYHOCTH;
VK-3.6 Bnaneer criocodaMy MOTHBaLH
YJICHOB KOJIJIEKTUBA K JUYHOCTHOMY U
npodeccrnoHarTbHOMY Pa3BUTHIO.
VK-4.1 3HaeT 0CHOBHEBIE CITIOCOOBI
COYETAEMOCTH JEKCUYECKUX €IUHUII U
VK-4 Crocoben OCHOBHBIE CIIOBOOOpa30BaTEIbLHBIE MOJICIIH,
OCYILIECTBIISITh PYCCKHE SKBUBAJIEHTHI OCHOBHBIX CJIOB U
JIEJIOBYIO BBIpKEHUI MpodecCHOHANBHON peuH;
KOMMYHHUKALIUIO B VK-4.2 3HaeT 0OCHOBHBIE IPUEMBI U METO/IbI
YCTHOM M MHUCbMEHHOHN | pedeprpoBaHus U aHHOTUPOBAHUS
Kommynukarms dbopmax Ha JUTEPATYPHI 10 CHEUUATBHOCTH, IPUEMBI

roCyJapCTBEHHOM
si3b1Ike Poccniickon
denepauyu u
WHOCTPaHHOM(BIX)
SI3BIKE(ax).

paboThI C OpUTMHAIBHON JIUTEPATYPOi TIO
CHELHAIbHOCTH;

YK 4.3 3HaeT nacCUBHYIO U aKTUBHYIO
JIEKCHUKY, B TOM UYHCIIE, OOLICHAYYHYIO U
CHeLHaTbHYI0 TEPMHHOJIOTHIO, HEOOXOJMMYIO
JUISL PEeLIeHNs CTaHIapTHBIX
KOMMYHHUKATHBHBIX 33]1a4;
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VK 4.4. YMmeer HCIIOIB30BATh
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH MPHU TIOUCKE HEO0OXO0TUMOM
uH(GOPMAIIUY B TIPOIECCE PEIICHUS
CTaH/IAPTHBIX KOMMYHHKATHBHBIX 33724 Ha
rOCY/IapCTBEHHOM W HHOCTPAHHOM SI3bIKaX;
YK-4.5 Ymeer paboTaTh ¢ OpUrHHAIIBHOM
JUTEPATYPOMl IO CIEUUATIBHOCTH CO
CJIOBapeM;

VK-4.6 Bnageer BeneHueM aea0BOM
MIEPETUCKH Ha MHOCTPAHHOM $SI3bIKE, PEUCBOM
JEeSTEIbHOCTHIO IPUMEHHUTENBHO K cdepe
ObITOBOM U ITPO(eCcCHOHATBLHON
KOMMYHHKAIIHH,

VK-4.7 Bnaneer BeeHneM IeI0BOM
MEPENUCKH C YUETOM OCOOCHHOCTEH
CTHJINCTUKH O(UITHATBHBIX U
HEO(PHUITHATEHBIX TTUCEM, COITMOKYITBTYPHBIX
pasnuumii B popmare KOPPECHOHICHITUN Ha
TOCY/IapCTBEHHOM W HHOCTPAHHOM SI3bIKaX;
VK-4.8 Bnageet HaBbIKaMH pedeBOil
JESATEILHOCTH MPUMEHHUTEIHLHO K cepe
ObITOBOM U TTPO(hecCHOHATbHON
KOMMYHUKAIIMH, OCHOBAMH ITyOJIMYHOH peuu;
VYK-4.9 BnageeT 0CHOBHOU MHOS3BIYHON
TEPMUHOJIOTHEN CIIEIUATBbHOCTH, OCHOBAMU
pedepupoBaHus 1 aHHOTUPOBAHUSI
JUTEPATYPHI 110 CHEIUATHLHOCTH

MexKyJIbTypHOE
B3aUMOJICHCTBUE

YK-5 Cnocoben
BOCIIPHHHUMATh
MEXKYJIBTYPHOE
pa3zHooOpaszue
oO1ecTBa B
COIIUAJTBHO-
UCTOPUYECKOM,
THUYECKOM U
¢bunocopcrkom
KOHTEKCTaX.

VYK-5.1 3HaeT oCHOBHBIE 3aKOHOMEPHOCTH
HCTOPUYECKOTO MpOoLIecca 1 dTarbl
ucTopudeckoro pazsurus Poccuu;

VYK-5.2 3Haer 3THO-KYJIbTYpHBIE U
COILIMAJILHO-TIOJIUTUYECKHUE TTPOLIECCHI
CTAHOBJICHUS POCCUUCKOM
rOCy/IapCTBEHHOCTH;

VK-5.3 3naer mecto u posib Poccun B
UCTOPUU YEJIOBEUECTBA U B COBPEMEHHOM
MUDE;

VK-5.4 3HaeT OCHOBHBIE pa3ieibl U
HanpaBieHus GuiIocopuu, a TaK)Ke METObI U
npuemMbl GrI0co(CKOro aHaam3a npooJieM;
VK-5.5 3Haer HpaBCTBEHHbIE LIEHHOCTH,
MIPEICTABIICHHS O COBEPIIEHHOM UYE€JIOBEKE B
pa3IMYHBIX KyJIbTypax;

VK-5.6 YmeeT ocMbIcIUBaTh COLUATIBHO-
MOJIMTUYECKHE MPOIIECCHI, COOBITHS U
sBieHus: B Poccun 1 MUpPOBOM cooO0IIIeCTBE B
WX IMHAMHKE U B3aUMOCBS3H,
PYKOBOJACTBYACH MPUHIIMIIAMU HAyYHOU
00BEKTUBHOCTH U UCTOPU3MA;

YK-5.7 Ymeer popmupoBats u
apryMEHTHPOBAHHO OTCTAaWBaTh COOCTBEHHYIO
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MO3HIIMIO TIO PA3JIMYHBIM MIPoOIeMam
UCTOPHH;

VYK-5.8 YMmeeT noHuMaTh U aHaIU3UpOBaTh
MHUPOBO33PEHUYECKHE, COLTUATIEHBIC U
WH/IMBUyaJIbHBIE TTPOOJIEMBI COBPEMEHHON
KU3HH,

VYK-5.9 Ymeer rpaMOTHO BECTU AUCKYCCHIO,
apryMEHTHPOBAHHO OTCTAaUBAaTh CBOIO
MO3HIIMIO TIO 3HAYMMBIM (prstocodckum
npoOjeMaM COBPEMEHHOM KU3HHU, OTTUPASICh
Ha HapaOOTaHHBIN B HCTOPUH (ritocodun
MaTepua;

VYK-5.10 YMmeeT KOHCTPYKTUBHO
B3aMMOJICHCTBOBATH C JIFOJMH C YI4ETOM
aHaJIN3a UX COIMOKYIBTYPHBIX 0COOCHHOCTEH
B IEJISIX YCIICITHOTO BBITIOJHEHUS
npo¢eCCHOHANIBHBIX 3a/a4;

VYK-5.11 Brnaneer npeacraBieHusIMUA 00
UCTOPHHU KaK HayKe, OCHOBAMHU
UCTOPHUYECKOTO MBIILICHHS,

VK-5.12 Brnaneer npeacraBieHus MU 00
OCHOBHBIX ATallaX B UCTOPHUU YEIOBEYECTBA U
UX XPOHOJIOTHUH;

VYK-5.13 Binaneetr HaBBIKaMH aHaIn3a
UCTOPUYECKUX UCTOUYHUKOB;

VK-5.14 Brnaneer HaBbikamu Guiocodckoi
KYJIBTYPbI 17151 BBIpaOOTKH CUCTEMHOTO
[[EJIOCTHOTO B3IJIsia Ha JeMCTBUTEIBHOCTD.

CamoopraHuzanus u
camopa3BUTHE (B TOM
qucie
3JI0POBBECOCPEIKEHNUE)

YK-6 Cnocoben
YIIPaBJIATH CBOUM
BpPEMECHEM,
BBICTPaMBaTh U
pear30BBIBATh
TPaEKTOPHUIO
caMOpa3BUTHS HA
OCHOBE IPHUHIIUTIOB
o0pa3zoBaHus B

TEYEHHUE BCEH KU3HU.

VYK-6.1 3HaeT couagbHO-IICUX0JIOTHUECKHE
TEXHOJIOTUU Pa3BUTHUS U CAMOPA3BUTHS;
VK-6.2 3HaeT cBOM IMYHOCTHEIE,
CUTYaTHUBHBIE, BDEMEHHBIC U IPYTHE PECYPCHI
U UX TIPEJIEIbl;

VYK-6.3 YMeeT nmiiaHupoBath U peliath
3aJ1a4u COOCTBEHHOTO MPO(HECCHOHATBLHOTO U
JIUYHOCTHOT'O Pa3BUTHS;

VK-6.4 YMmeeT KpUTHYECKH OLICHUBATh
3((PEeKTUBHOCTH MCIIOIH30BAHUS BPEMCHH H
JIPYIUX PECYPCOB MPU PELICHUH
ITOCTaBJICHHBIX 3a]1a4;

VK-6.5 Bnageet npueMamu aHanauza
CcOOCTBEHHBIX JACWCTBUIA TIPH YIIPABICHUH
KOJUUIEKTUBOM U IIPU CaMOOPTaHU3alUN;
YK-6.6 Bnaneer npe1ocTaBI€HHBIMU
BO3MOYKHOCTSIMU JIJIs1 IPUOOPETEHHSI HOBBIX
3HAHUM ¥ HaBBIKOB.

Camoopranuzaius u
camopasBuTHE (B TOM
quclie
3/I0pOBbECOEpEKEHNUE)

VK-7 Cnocoben
MOIICP)KUBATh
JIOJDKHBIA YPOBEHB
¢buznueckoit
[TOATOTOBJIEHHOCTH
JUISL 0OCCIICUCHUS

VYK-7.1 3naer poJib ¥ 3HaYeHHE HU3UIECKOI
KYJIbTYpPBI B )KU3HU Y€JIOBEKa U 00IIECTBA;
BUIBI PU3UUECKUX YITPAKHEHU; HAyYHO-
NPaKTUYECKHE OCHOBBI (PU3UUECKOM
KYJIBTYpPBI U 30pOBOr0 00pa3a *HU3HH;
YK-7.2 Ymeer noaiepKuBaTh JOJHKHBII
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MOJIHOLICHHOM
COIIMAIBHON U
npodeccruoHaIbHO M
JIeSITEILHOCTH.

ypOBEHb (PM3UUECKOH MOATOTOBICHHOCTH ISt
o0ecreueHns MOJTHOIICHHON COLMaTbHON U
npodeccuoHabHOM IS TEIBHOCTH;

VYK-7.3 YmeeT ucnoiib30BaTh OCHOBBI
(bu3nUecKoil KyIbTypHhI Ui OCO3HAHHOTO
BEIOOPA 3/I0pOBbECOCPETrarOIINX TEXHOJIOTUN
C Y4ETOM BHEIIHUX U BHYTPEHHUX YCIOBUUI
peanu3anuu npodeccuoHaIbHOMU
JESTEIILHOCTH;

VYK-7.4 Bnaneer cpeacTBaMu U METOAaMH
YKpEIUIEHUS 310POBbs, PHU3UIECKOTO
CaMOCOBCPHICHCTBOBAHUSA; JOJKHBIM
ypOBHEM (HU3HUECKOM MOATOTOBICHHOCTH JIIsI
obecrieueHust MOJTHOIICHHOW COIMaTbHOU U
poeCCUOHAIBHON e TETHLHOCTH;

VK-8 Criocoben
co31aBaTh U
MOIICP)KUBATh B
HOBCEIHEBHOM KU3HU
H B

VYK-8.1 3naer ocHOBHbIE TeXHOC(hEPHBIE
OTIACHOCTH, WX CBOMCTBA U XapaKTCPUCTHKH;
VK-8.2 3Haer xapakTep BO3ACHCTBUA
BPEJ/IHBIX U OMACHBIX ()aKTOPOB Ha YeJIOBEKa M
MIPUPOJTHYIO CPEIY, METOJIBI 3aIUTHI OT HUX
MPUMEHUTEIHHO K cepe cBoei
poeCCHOHAIBHON e TETHFHOCTH;

VYK-8.3 Ymeer obecrieunBaTh 6€30MacHbIe
u/un KoM(OpTHBIEC YCIOBHS Tpyia Ha
paboyem mecTe, B TOM YHCIIE C TOMOIIBIO
CPEICTB 3alIUTHI;

VK-8.4 YMmeeT BbIABIATh U YCTPAHATH

npohecCuoHAITBHOU
poOJIeMBbI, CBSI3aHHBIE C HAPYIICHUSIMU
ESITENILHOCTHA
TEXHUKH 0€30MMacHOCTH Ha paboueM MecTe
0e30macHbIC YCIOBUS .
MPUMEHUTEBHO K chepe CBoeH
JKU3HENEATEILHOCTH .
BesonacHocth poeCCUOHAITBHON JEATEITHLHOCTH;
JUTSI COXpaHCHUS .
JKA3HEIEATEILHOCTH TPHPOIHOMN CPEE! VYK-8.5 YMeeT ocymiecTBiIsTh ISUCTBUSA 1O
pup P ’ MPEIOTBPAICHUIO YPE3BBIYAHBIX CUTYAIIHIH;
oOecrieyeHus
o VK-8.6 Bnaneetr 3akoHOJATEIbHBIMH U
YCTOMYHUBOTO Pa3BUTHSA
HOPMAaTHUBHO-TIPABOBBIMH aKTaMH B 00J1aCTH
00I1[eCTBa, B TOM .
0€30MacHOCTH U OXPaHbl OKPYKaroIen
YHClie IPU YTPO3e U g
BO3HHUKHOBEHUH p ’
o VK-8.7 Bnageer cnocod0amMu U TEXHOJIOTHSIMHU
Ype3BbIYAHBIX .
N 3allUTHI B YPE3BBIYAIHBIX CUTYALIUSAX U B
CUTYyalluil ¥ BOCHHBIX
YCIIOBUSAX BOGHHOTO BPEMEHHU;
KOH(JIUKTOB. .
VYK-8.8 Brageetr moHATHITHO-
TEPMHUHOJIOTHYECKUM aIllapaToM B 00J1acTu
0e30MMacHOCTH;
VK-8.9 Bnaneer HaBpIKaMu paliMoHAIA3aUU
npodeccuoHanbHOM NESATENBHOCTH C LENbI0
oOecneyeHnst 0€30IIaCHOCTH U 3alIUTEI
OKpY’KarolleH CpeJibl.
VK-9 Criocoben
VK-9.13HaeT 1 moHUMAaEeT 0COOEHHOCTH
HNuxinro3uBHas HCIIOJIB30BaTh 0A30BEIE
MMOBEIECHNS YWICHOB KOIEKTUBA C
KOMIETEHTHOCTD NeEeKTONIOTHUECKIE

3HAHUS B COLIMAJIBHOM

OTpaHUYCHHUAMU 110 3JOPOBLIO
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U ipodecCuOHaNTBHOM
chepax.

VYK-9.2 Ymeer B3auMoIeliCTBOBATh C
YJIEHAMH KOJUJICKTHBA C OTPaHUYECHHUSIMH T10
3/I0pOBBIO;

VK-9.3 Bnaaeer npuemamu aHajiusa
COOCTBEHHBIX JICHCTBHI MTPpH OOIIEHUH C
YJIEHAMH KOJUIEKTHBA C OTPAaHUICHUSMH T10
3JI0POBBIO.

OKOHOMUYECKAS
KyJbTypa, B TOM
yuciie (uHaHCOBast

VYK-10 Ciocoben
HpI/IHI/IMaTI)
000CHOBaHHbBIE
3KOHOMUNYCCKUC
pemeHI/m B pa3J'II/IT-IHBIX

VK-10.1 3HaeT OCHOBBI 3KOHOMHYECKOI
KYJIbTYpbI, B TOM 4Kcie (UHAHCOBOI
IPaMOTHOCTH;

VK-10.2 YMeeT uCroab30BaTh 3HAHUS OCHOB
9KOHOMWKH TPU TMPUHATHU 000CHOBAHHBIX
pEIICHHIA B Pa3IMYHBIX 00JIACTIX

IrPaMOTHOCTh OOIACTIX JeSITENIbHOCTH
KH3HEICSTEEHOCTHL VYK-10.3 Brnageet HaBbIKaMU BBIOODA; }
SKOHOMMYECKH 0OOCHOBAHHBIX PELLIEHUN B
Pa3IUYHBIX 00JACTIX KUZHEIAECSITEIbHOCTH.
VK-11.1 3Haer npaBoBbIE HOPMBI,
VK-11 CiocoGen dbopMupyIOlIIEe HETEPITUMOE OTHOIICHHE K
(OpMHpPOBATS KOPPYNLHOHHOMY MOBEICHUIO;
IpaxmancKas HeTepIHMOe VK-11.2 YmMeer peann3oBbIBaTh HETEPIUMOE
o3MIIS O THOLICHIE K OTHOIIEHHE K KOPPYMIIMOHHOMY TOBEICHUIO
B Pa3JIMYHBIX cepax esTeNbHOCTH;
KOPPYIIHMOHHOMY VYK-11.3 Brnaneer merogamu ¢hopMHUpOBaHUS
MIOBEACHHUIO.

HETEePIIMMOTO OTHOIIEHUS K
KOPPYINLUHOHHOMY MOBEICHUIO.

4.2 OO0menpodeccuoHAIbHbIE KOMIETEHIIMH BbIMYCKHUKOB M HMHAMKATOPbI HX

JOCTHKEHH S
HaumenoBanue
Kon u HaumenoBanue Ko n HaumeHoBaHHE UHIUKATOPA
KaTeropuu (TPyIIIbI)
OIIK noctrkenus OITK
OIIK
OIIK-1.1 3Haer MeToanl MaTEMaTUYECKOI'O
aHaau3a MOIEIUPOBAHUS OCHOBBI
OIIK-1 Crocoben ’ AP ’
€CTECTBEHHBIX HayK U OOIICHMH)KEHEPHBIX
peniarhb 3aJa4H,
OTHOCSIIAECS i | AUCHHIUTIH,
" OIIK-1.2. Ymeer peliaTh 3aJ1a4H,
npoeCCHOHATBHOU .
OTHOCSIIAECS K podeCCHOHATbHON
IEITEILHOCTH,
[IpumeHeHue EeITEIbHOCTH, TIPUMEHSIS METOIBI
IPUMEHSS METOIbI
(byH1aMEeHTaIbHBIX MOJICIMPOBAHHUS, MaTEMaTHYECKOTO aHaJn3a,
o MOJEJIUPOBAHUS,
3HAHUU €CTECTBEHHOHAy4YHble U OOIIEHHKEHEPHBIC
MaTeMaTHYECKOTO
aHaan3a SHAHUA,
’ OIIK-1.3 Bnageer MmetogaMu pelieHUs 3aaad
€CTECTBEHHOHAYYHbIE U .
npodeccnoHanbHOM NeSITEeNbHOCTH, TPUMEHSS
oO11enH)XEeHEePHbIE
SHAHS METOJbl MOJIETUPOBAHUS, MATEMAaTUYECKOIO
' aHajn3a, €CTECTBEHHOHAYYHbIE u
0OIIENH)KEHEPHBIC 3HAHUSL.
OIIK-2 Cnocoben
OIIK-2.1 3HaeT 0CHOBBI IPOEKTUPOBAHUS
Texauueckoe y4acTBOBAaTH B
TEXHUYECKUX O0OBEKTOB, CUCTEM U
MIPOEKTUPOBAHUE MPOEKTUPOBAHUU

TCXHHUYCCKHNX 06’LCKTOB,

TCXHOJIOTHYCCKUX MPOLCCCOB,
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CUCTEM U
TEXHOJOTHYECKUX
IIPOLIECCOB C YYETOM
SKOHOMUYECKHX,
3KOJIOTUYECKHX,
COLHUAJIBHBIX U JPYTUX
OTpAaHUYECHUN.

OIIK-2.2 YMmeeT npoeKTUpOBaTh
TEXHUYECKUE 0OBEKThI, CHCTEMBI U
TEXHOJIOTMYECKHE ITPOLIECCHI;

OIIK-2.3 Bnazneer metogamu
IPOEKTHUPOBAHUS TEXHUYECKHX 0OBEKTOB,
CUCTEM M TEXHOJIOIMYECKUX MPOLIECCOB C
Y4€TOM 3KOHOMHYECKUX, IKOJIOTUYECKHUX,
COIIMAJIBHBIX U JIPYTHX OTpaHUYEHUH.

OIIK-3 Cnocoben
y4acTBOBATH B

OIIK-3.1 3HaeT OCHOBBI IPOEKTHOTO
MEHEHDKMEHTA  OCHOB YIIPaBJICHUS
IIPOM3BOJICTBOM;

YIPABJICHUU OIIK-3.2 YMmeeT npuMeHSATh Ha TPAKTHKE
Kornutusnoe npodeccrnoHanIbHOI 3HaHMSI B 00JIACTH MPOEKTHOTO MEHEPKMEHTA
yrpaBiieHUE JeSITENIbHOCTBIO, U YIIPaBJIEHUS [TPOU3BOJICTBOM;
HCIIOJIb3Ys 3HAHMS B OIIK-3.3 Bnasneer HaBbIKaMH y4acTus B
00J1aCTH MPOEKTHOTO yIpaBiIeHUH NPOPecCUOHATBHON
MEHEPKMEHTA. JeSITENIbHOCTBIO, UCTIONIb3Yys 3HAHUS B
00J1aCTH MPOEKTHOTO MEHEPKMEHTA.
OIIK-4.1 3HaeT 0OCHOBBI METPOJIOTUU U
MaTeMaTH4eCKON CTaTUCTUKH;
OIIK-4.2 YmeeT cucTeMaTn3nupoBaTh U
AQHAJIM3UPOBATH PE3YNIbTAThl PUIUUECKUX U
XUMHUYECKUX IKCIIEPUMEHTOB, HAOTIOACHUI
OITK-4 CriocoGen : b : ACHIH,
U3MEpEHUIl, a TaKXKe pe3yJabTaThl pacueToB
MIPOBOJIUTH U3MEPEHUS N
CBOJMCTB BEILIECTB U MaTepUAJIOB;
1 HaOmroaeHus B cepe
. OIIK-4.3 YMmeeT coCTaBISTh OTYETHI 110
Wcnonb3oBanue npodeccuoHanIbHO M .
yueOHO-HCCIIe10BaTEeIbCKON AEeSITEbHOCTH,
UHCTPYMEHTOB U NeSITEeNIbHOCTH,
BKJIIOYAs aHAJIU3 SKCTIEPUMEHTAIbHBIX
000pyI0oBaHUs o0pabaThIBaTh 1
pe3yNbTaTOB, COMOCTABIIEHUS UX C
IPEJICTaBIATh
KCIIEDMEHTAILHLIC M3BECTHBIMU aHAJIOTAMU;
z[aHHLII)e OIIK-4.4 Bnageet HaBbIKaM# (pOPMUPOBAHUS
' JEMOHCTPAIIMOHHOTO MaTepuaia u
MPEJICTaBICHUS PE3YIbTAaTOB CBOEH
HCCIIEIOBATENbCKOM IeATEIbHOCTH Ha
HAy4YHBIX KOHQEPEHIUAX, BO BpeMsI
MPOMEKYTOUHBIX U UTOTOBBIX aTTeCTAllUH.
OIIK-5.1 3naer coBpeMeHHbIE
OIIK-5 Cnocoben UH(GOPMAIMOHHBIE TEXHOJIOTUH, PUKIIATHBIE
peliaTh Hay4HO- anmnapaTHO-MPOTPaMMHBIE CPEACTBA U HOPMBI
UCCIIEZIOBATENLCKUE uH(GOPMAIMOHHON 06€30MacCHOCTH IS
3a/1auu Mpu pellleHrs] HayYHO-UCCIIeI0BATENbCKIX 3a1a4
OCYILIECTBIEHUHT B 00J1aCTH NMPO(ecCHOHATBHON AEATEIbHOCTH
npogeccuoHaIbHON OIIK-5.2 YMmeeT NIpUMEHATh COBPEMEHHBIE
Hayunslie JESATENBHOCTH C uH(GOPMAIIMOHHBIE TEXHOJIOTUU U
UCCIIEI0OBAaHUS PUMEHEHUEM MPUKJIAJHBIE ANapaTHO-IIPOTrPAMMHBIE
COBPEMEHHBIX CpencTBa JJsl PEeIIeHUs] Hay4yHO-
UH(GOPMAITMOHHBIX HCCIIeIOBATEeNbCKUX 3a/1a4 B 001acTu
TEXHOJIOTUH U npoecCHOHATLHOMN 1S TeNbHOCTH;
MPUKIaIHBIX OIIK-5.3 Bnageetr cOBpeMEHHBIMU
anmnapaTHo- UH(OPMAITMOHHBIMU TEXHOJIOTUSIMU U

MIPOrPaMMHBIX CPEJICTB.

NPUKJIAJHBIMU ANIapaTHO-POTPAMMHBIMH
Cpe/ICTBaMH.
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[IpunsaTne pemenui

OIIK-6 Cnocoben
MPUHUAMATD
000CHOBaHHBIE
TEXHUYECKUE PEIICHUS
B IIpo(ecCHOHATBLHOM
NS TCIBHOCTH,
BbIOMpATH

3¢ deKTUBHBIC U
Oe3omacHbIe
TEXHUYECKUE CPEICTBA
1 TEXHOJIOTHH.

OIIK-6.1 3HaeT 0CHOBBI 3KOHOMUYECKOU
3P PEKTUBHOCTU U 0€30ITaCHOCTH
TEXHUYECKUE PEIICHHS MPU TUTAHUPOBAHUN
HKCIIEPUMEHTOB H Pa3pabOTKe TEXHOJIOTHH;
OIIK-6.2 YMmeeT onpenensTs epeueHb
000pyI0BaHMUs HAa TPOU3BOJICTBE U B
naboparopuun, obecrieunBaroiee 6e30MmacHoe
1 23QPEKTUBHOE MMPOHU3BOJICTBO MU
IPOBE/ICHUE SKCIIEPUMEHTOB;

OIIK-6.3 Bnaseer HaBbIKaMU NPUHATUS
000CHOBAHHBIX TEXHUYCCKUX PCIICHUH B
npo¢eCCHOHAIBHON e TEIHLHOCTH, BEIOOpA
3¢ PeKTUBHBIX U OE30TACHBIX TEXHUUECKHUX
CPEICTB U TEXHOJIOTHH.

[Ipumenenne
MPUKIAIHBIX 3HAHUM

OIIK-7 Cnocoben
aHAJIM3UPOBATH,
COCTaBJIATH N
IIPUMCHSATDH
TEXHUYECKYIO
JTOKYMEHTAITHIO,
CBSI3aHHYIO C
npohecCuoHATBHOU
NEeSITETFHOCTBIO, B
COOTBETCTBUHU C
JEACTBYIOITUMH
HOPMAaTUBHBIMHU
JIOKyMEHTaMU B
COOTBETCTBYIOLIEH
OTPACIIH.

OIIK-7.1 3naeT HOPMBI U TIpaBUIa
COCTaBJICHUS TEXHHUYECKOUN JTOKYMEHTAIIUHU B
obnactu cBoel npodeccuoHaNbHON
JIeITEIIbHOCTH;

OIIK-7.2 YMeeT cocTaBIATh U
aHAJTM3UPOBATH TEXHUYECKYIO
JTOKYMEHTAITNIO, CBSI3aHHYIO C
poeCCHOHAIBHON e TENHHOCTHIO;
OIIK-7.3 BnageeT HaBBEIKAMU HCIIOJIL30BaAHUS
TEXHUYECKON JOKYMEHTAIINH, CBI3aHHOM C
poeCCUOHAITBHON JIEATEIHLHOCTHIO, B
COOTBETCTBHUU C ACUCTBYIOIIUMH
HOPMATHUBHBIMU JJOKYMEHTAMH B
COOTBETCTBYIOLIEH OTPACIIH.

HNudopmanmronHo-
KOMMYHHKA [IHOHHBIE
TEXHOJIOTUH IS
npoheccCHOHATLHOU
JeSATEIbHOCTH

OIIK-8 Cnocoben
MMOHUMATh MTPUHIIUIIBI
paboThl COBPEMEHHBIX
uH()OPMaITMOHHBIX
TEXHOJOTHH U
HCIIOJIB30BaTh UX IS
pelieHus 3aj1a4y
poeCCUOHATBHOU
JIEITEIILHOCTH

OIIK-8.1. 3naer u cob01a€T HOPMBI
nH(popMaIrmoHHOM 0€301MacHOCTH B
npodeccuoHanbHOM e TENbHOCTH;
OIIK-8.2. YmeeT pemiaTh HHXEHEPHO-
TEXHUYECKUE 3a7[auu U 3a7auu
BBIYHMCIIUTENILHON MaTeMaTHKHU C
MPUMEHEHUEM COBPEMEHHBIX MPOTPAMMHBIX
KOMIUJIEKCOB U SI3bIKOB IPOTPaMMUPOBAHUS;
OIIK-8.3.Bnangeer coBpeMEHHbIMU
UH(GOPMAIMOHHBIMU TEXHOJIOTUSMHU TIPH
cbope, aHanu3e, 00pabOTKE M MPEeCTaBICHUN
nHpopMaIuu.
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4.3 HpO(l)eCCHOHaJII)HI)Ie KOMIIETCHIIMHA BBIITYCKHUKOB U HHAHKATOPbI UX JOCTUKCHUA

3apaua
npodeccuoHaIbHOM
AeSITeJIbHOCTH

O0BeKT uiau 00J1aCTh
3HAHUSA

Koa n nammeHoBaHue
npogeccuoHAIbLHOM
KOMIIeTeHIIM U

Kon n naumeHoBanue
HHIUKATOpAa
AOCTHKEHUSA

npo¢eccuoHaIbLHOM
KOMIIeTEeHIIUH

OcHoBanue (mpogeccuoHAIBHBIN
CTaHAAPT, aHAJIM3 ONbITA)
O06001IeHHbIE TPYA0OBbIE
GyHkuumn

Tun 3agau npodwccuona.m)ﬂoﬁ ACATECJIbHOCTH: Hay‘{HO-I/ICCJ'[e}IOBaTeJII)CKI/Iﬁ

cOOp ¥ aHAIW3 JAHHBIX

0 CYILIECTBYIOIIMNX
THUIIaX u Mapkax
HaHOMaTepPHAJIOB u
HaHOCHCTEM, ux
CTPYKTYpE U CBOMCTBAX
MIPUMEHUTETHEHO K
PEILICHHUIO
MOCTABJICHHBIX 3a7a4 C
UCIOJIb30BaHMEM  0a3
TAHHBIX u
JTUTEPaTyPHBIX
HCTOYHUKOB;

—  yuacTtue B pabote
TPYIIIBI  CIIEUATIICTOB
npu BBITIOJTHEHUH
IKCIIEPUMEHTOB,
NPOBEJICHUIO PAaCcYETOB
u obpaboTke ux
pe3yabTaToB 1o
CO3/IaHMIO,

- OCHOBHBIC THITBI
HaHOMAaTEepPHAJIOB "
HaHOCHCTEM
HEOpraHU4YeCKOn
(MeTanIMuecKux "
HEMETAJTNICCKUX ) "
OPraHNu4ecKou
(TOJTUMEPHBIX,
YIIEPOJHBIX)  TPUPO/IBI,
TBEp/bIE, KHUJIKHE,
reneoOpa3HebIe,
a’p0O30JIbHBIE,  BKIIOYAs
HaHOTUJICHKU u

HaHOCTPYKTYPHUPOBaHHBIE

MOKPBITHS;
- METOAbI MCCIICIOBAHUM,
HUCIBITAaHUH,
JIMarHOCTUKHU U KOHTPOJIS
KayecTBa
HaHOMaTepHuaJoB,
noJry(haOpuKaToB,
3arOTOBOK JeTaJICH U

IIK-1 Criocoben
WCTIONH30BaTh HA
MpaKTUKe 3HaHUs 00
OCHOBHBIX THTIaX
METAJUINIECKUX,
HEMETAUTNYECKUX U
KOMIIO3UITUOHHBIX
MaTepHaJiOB Pa3InIHOTO
Ha3HAYCHWUSI, O BIMSTHUH
¢dazoBoro u
CTPYKTYPHOTO
COCTOSIHHS Ha CBOMCTBA
MaTepHalioB

IIK-1.1. 3raeT oCHOBHBIE
THUITBI METAJUTHICCKUX,
HEMETAJUTMYECKUX U
KOMITO3UITHOHHBIX
MaTepUajIoB Pa3IMIHOTO
Ha3HA4YCeHUs, O BIUSHUU
¢dazoBoro u
CTPYKTYpPHOTO COCTOSIHUS
Ha CBOICTBa MaTepHaIoB

IIK-1.2. Ymeer
UCTIOJIb30BaTh HA
NPaKTUKE 3HAHUS 00
OCHOBHBIX THIIaX
MaTEepHAJIOB M O BIUSHUU
¢dazoBoro u
CTPYKTYPHOTO COCTOSTHUS
Ha CBOMCTBa MaTepHasoOB

[TpodeccrnonanbHblil cTangapT
26.006 «Crnenuanuct 1o
pa3zpaboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOBy,
YTBEPKIACHHBIN TPUKA30M
MunucTepcTBa Tpyaa u
COIMAJILHOM 3amuTel Poccuiickoi
®enepanuu ot 08.09.2015 Ne 604H.
A: JlTabopaTopHO-aHATUTHIECKOE
COTPOBOKJCHHE pa3pabOTKu
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEpUaJIOB
(ypoBeHb kBanupukanum — 6)

B: Hayuno-Texnuueckas
pa3paboTKa U METOAMYECKOE
COTIPOBOKJCHHE B 00JIaCTH
CO3/IaHMsI HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEpHUaJIOB
(ypoBenb kBanudukanuu — 6)
[TpodeccrnonanbHbIi cTaHAApT
40.104 «Cneunanuct mno




MCCIIEI0BAHUIO u
BEIOODY
HAaHOMAaTEPUAJIOB u
HAHOCUCTEM,  OIICHKE
IKCILTYaTalHOHHBIX
XapaKTePUCTUK c
TIOMOIIBIO

KOMIIJIEKCHOTO aHalln3a
CTPYKTYphl U (U3HUKO-
MEXaHUYECKHUX,
KOPPO3UOHHBIX "
IpYrux CBOWCTB,
YCTOWYHUBOCTH K
BHEIITHIM
BO3JACHUCTBUSIM,;

cOOp Hay4HO-

TEXHUYECKON

nH(popMaIuu 1o

TeMaTHhKe

SKCIIEPUMEHTOB IS

COCTaBJIEHUS 0030pOB,

OTYETOB U HAyYHBIX

nyOnuKamuii, yuactue B

COCTaBJICHUHU OTYETOB IO

BBITIOJTHEHHOMY

3a/IaHUIO.

H3ICIUN Ha UX OCHOBE,
TBEPIBIX, KUIKUX,
resie00pa3HbIX U
a’pO30JIbHBIX
HAHOCUCTEM, METOIbI
AUArHOCTUKU U aHaJIN3a
HAHOMCIEPCHBIX
HacCTUll, HAHOIIJICHOK "
HAHOCHUCTEM.

IK-1.3. Bnageer
METOJaMHU ITIOHUCKa U
aHanmm3a HHPopMau 00
OCHOBHBIX THIIaX
MaTepurajIoB U O BIIMSAHUA
¢dazoBoro u
CTPYKTYPHOTO COCTOSTHUS
Ha CBOMCTBA MAaTepUaJIOB

U3MEpPEHUIO TapaMeTpoB U
Mo u(pUKaIIUU CBOMCTB
HAaHOMATEpPHAJIOB U HAHOCTPYKTYPY»,
YTBEPKIACHHBIN IPUKA30M
MuHncrepcTBa Tpyaa u
couuanbHOM 3ammThl Poccuiickon
®eneparum ot 07.09.2015 Ne 593n.
C: CogepIieHCTBOBaHHUE TTPOIIECCOB
U3MEPEHUH NapaMeTpOB U

Mo u(UKAIIUU CBOMCTB
HAaHOMAaTepPHAaJIOB U HAHOCTPYKTYP
(ypoBeHb KBamUpHKAIUK — 6)
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— cOop u aHamu3

JTAHHBIX 0
CYIIECTBYIOIIMUX THUIIAX
u MapKax
HaHOMaTepPHAJIOB u
HaHOCHCTEM, ux
CTPYKTYpE U CBOMCTBAX
MIPUMEHUTEIEHO K
pelIeHuto
MMOCTABJICHHBIX 33134 C
HCTIOJIb30BaHHEM  0a3
JTAHHBIX u
JTUTEpaTypPHBIX
HCTOYHHUKOB;

—  ydactue B pabote
TPYIIBI  CICIUATNCTOB

npu BBITTOJTHEHHH
AKCTICPUMEHTOB,
MIPOBE/ICHUIO PACcUYeTOB
u o0paboTke 170'¢
pe3yabTaToOB 1o
CO3JIaHHIO,
UCCIIEIOBAHUIO u
BBIOOPY
HaHOMaTEePHUAJIOB u
HAHOCUCTEM,  OIICHKE
IKCIUTYyaTaI[HOHHBIX

- OCHOBHbIE THIIBI
HaHOMAaTepHUaJoB u
HaHOCHCTEM
HEOpPraHU4YEeCKOn
(MeTanmMyecKux u
HEMETAITTNYECKHX ) "
OPraHNu4YecKou
(MOMMMEpHBIX,
YTJIEPOJHBIX)  HPUPOJIBI,
TBEp/IbIC, KUJKUEC,
reneoOpa3HebIe,
a’po30JIbHBIE,  BKJIOYAst
HaHOTIJIEHKU "
HaHOCTPYKTYPHUPOBAaHHBIE
MTOKPBITHUS;

- METOBI MCCIIEeTIOBAaHNUH,
HCITBITAaHUH,

JMAarHOCTUKU ¥ KOHTPOJIS
KaJyecTBa
HaHOMATEPHUAJIOB,
noyhadpuKaros,
3aroTOBOK JieTalel 1
W3JICNIMI Ha UX OCHOBE,
TBEPJIBIX, KHUJKUX,
resieo0pas3HbIX U
a3pP030JIbHBIX
HAHOCHCTEM, METO/IbI
JIMAarHOCTUKYU M aHAIIN3a

IK-2 Cnocoben
PUMECHSITh HaBBIKU
HCII0JIb30BAHUS
MPUHIIAIIOB ¥ METOIUK
KOMILJIEKCHBIX
WCCIIEIOBAHUMH,
HUCITBLITAaHUN U
JINarHOCTUKU
MaTEepHAIIOB, U3JIETUN U
MIPOIIECCOB MX
MIPOU3BO/JICTBA,
00paboTKu 1

MO (UK, BKITFOYAS
CTaHJIaPTHBIC U
cepTuUKAIMOHHBIC
HCIBITAHUS

IIK-2.1 3HaeT OCHOBHEIE
MPUHIUIIEI K1 METOIUKHU
KOMILIEKCHEIX
HCCIICIOBAHU,
HUCIIBITAaHUN U
JHarHOCTHKH
MaTepHaJIOB, U3JIETUNA U
MIPOIIECCOB UX
MPOU3BOJICTBA,
00paboTKu 1

MO U (UKAITIH, BKITIOYast
CTaHJapTHHIC U
cepTudUKAIMOHHBIC
HACIIBITAHUSA

IIK-2.2 YMmeer
MIPUMEHSATh HaBBIKH
KOMIIIEKCHBIX
HCCIICIOBAHNH,
HUCIIBITAHUN 1
IAarHOCTHKH
MaTepHuasoB, U3ACIUN U
MIPOIIECCOB MX
MIPOU3BOJICTBA,
00paboTKu 1

Mo U (UKAIIH, BKITIOYas
CTaHJapTHBIC U
cepTUdUKAIIMOHHBIC
HCIBITAHUSA

[TpodeccrnonanbHbli cTangapT
26.006 «Crienuanucr 1o
pa3zpaboTke
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOBY,
YTBEP>KJICHHBIN ITPUKA30M
MuHuncrepcTBa Tpyaa u
COUMAIBHOM 3amuThl Poccuiickoi
®enepaunu ot 08.09.2015 Ne 604H.
A: JIabopaTopHO-aHATUTUYECKOE
COTIPOBOKJEHHE pa3pabOTKU
HaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIITMOHHBIX MaTEpHUaJIOB
(ypoBeHb KBamUpHKAIUK — 6)

B: HayuHo-TexHu4eckas
pa3paboTKa U METOAMYECKOE
COTIPOBOXKJICHUE B 00J1aCTH
CO3JaHMsI HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEpUaJIOB
(ypoBeHb kBanupukanum — 6)
[TpodeccnonanpHBIN CTaHIAPT
40.104 «Cnoenuanuct 1o
U3MEpPEHUIO TapaMeTpoB U
MOAU(UKAIIIN CBOUCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP»,
YTBEPKIACHHBIN TPUKA30M
MunucrepcTBa Tpyaa u
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XapaKTepPUCTUK C | HAHOJUCIIEPCHBIX IIK-2.3 Bnageer couuanbHOM 3ammTel Poccuiickon
TTOMOIIHIO YaCTHII, HAHOIIJICHOK H OCHOBHBIMH METOJaMH ®denepanuu ot 07.09.2015 Ne 593H.
KOMIIJIEKCHOTO aHaJlu3a | HAHOCUCTEM KOMILJIEKCHBIX C: CogepIieHCTBOBaHHUE TIPOIIECCOB
CTPYKTYphl W (PHU3HKO- | - HOPMaTHBHO- UCCIIEIOBaHUM, U3MEpEHUl mapameTpoB U
MEXaHUYECKHUX, TEXHUYECKast UCTIBITAHUN U MOIM(UKAIIIH CBOMCTB
KOPPO3HOHHBIX U | TOKyMEHTalus U JMarHOCTUKHU HAaHOMATEpPHAaJIOB U HAHOCTPYKTYP
IPYTUX CBOIICTB, | CUCTEMBI CEPTHU(PHUKALIUU MaTepuayioB, u3aenuid u | (ypoBeHb KBanupukanuu — 6)
YCTOWYMBOCTHU K | HAaHOMaTepUajoB U MPOLIECCOB UX
BHEIIHAM W3JIeUi Ha UX OCHOBE, IIPOU3BO/ICTBA,
BO3JEHCTBUSIM; MPOTOKOJIBI X012 U 00paboTKu 1

cbop HayuHO- pe3ynbTaToB MO (UKAIIH, BKITFOYast

TEXHUYECKOM 9KCIIEPUMEHTOB, CTaHJapTHHIE U

nH(popMaluu 1o JOKYMEHTaIus 1o CepTU(HUKAITMOHHBIE

TeMaTHKe TeXHHKe 0€30MacHOCTU U UCTIBITAHUS

AKCIEPUMEHTOB IS 0€30MacHOCTH

COCTaBJIeHUs! 0030pOB, KU3HEJCSTENbHOCTH.

OTUYETOB U HAYYHBIX

MyOJUKaIuii, ydacTue B

COCTaBJIEHUHU OTYETOB IO

BBITIOJIHEHHOMY

3aJIaHUIO.

5 - OCHOBHBIC tunsl | [IK-4 Criocoben IIK-4.1. 3naer ocHoBHBIe | [IpodeccnoHanbHBIN CTaHIAPT
B ¢o0p M aHaims HaHOMAaTEpHUaJoB U | MPOTHO3UPOBATh 3aKOHOMEPHOCTH U 26.006 «Crienuaiauct 1o
JAHHBIX © | Hanocucrem BIIUSTHUE MUKPO- M HAHO- | IPUMEPHI BIHUSHUS pa3paboTke
CYHICCTBYIONIX  Thiax HEOPraHUYeCKOn Mmaciirada Ha MUKpPO- U HaHO- HAHOCTPYKTYPUPOBAHHBIX
" Mapiax (MeTamIMuecKux U | MEXaHUYeCKHe, Mmacmirada Ha KOMITO3UITMOHHBIX MaTEPUAJIOB,
HAHOMaTepHaion 1 HEMETAIITUYECKHX) u | pusnueckue, MEXaHUYECKHE, YTBEPKIACHHBIN TPUKA30M
HapocuoereMm, - MX OpraHHYecKOun XUMHYECKUE U APYrUe buznyeckue, MunucrepcTBa Tpya u
CTPYKTYPE I CBoHCTBax (ToNMMEpHBIX, CBOICTBA BEIIECTB U XUMUYECKHE U IpyTrue colanbHOM 3amuTsl Poccuiickoi
Ir)Iep]IJ/III\;;I;II/LTCHBHO K YIJIEPOJHBIX)  MPUPOJBI, | MaTEPUAIOB CBOMCTBA BEILIECTB U @enepaunu ot 08.09.2015 Ne 604H.
TBEp/bIE, KHUJIKHE, MaTepHuaoB A: JJabopaTopHO-aHATUTHUECKOE

MOCTABJICHHRIX 3alat ¢ reneo0OpasHele, COIIPOBOXKJICHHE Pa3pabOTKH
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WCIIOJIb30BaHWEeM  0a3
JaHHBIX u
JTUTEPATYPHBIX
HCTOYHHKOB,

—  yuactue B pabore
TPYIIIBI  CIIELUATUCTOB
npu BBITIOJTHCHUU
IKCIIEPUMEHTOB,
MPOBEJICHUIO PACYETOB
" 00paboTke 170'¢

pe3ysIbTaToB 1o
CO3/IaHHIO,
HCCIIETOBAHUIO "
BBIOOPY
HaHOMAaTEepHAJIOB "
HAaHOCHCTEM,  OIICHKE
OKCILTYaTal[HOHHBIX
XapaKTepUCTHK C
MOMOIIBIO

KOMIIJIEKCHOI'O aHaJln3a
CTPYKTYpBl U (DU3UKO-
MEXaHUYECKHUX,
KOPPO3UOHHBIX n
IpYrux CBOMCTB,
YCTOMYUBOCTH K
BHEIITHUM
BO3JICHCTBUSIM;

cbop HayuHO-

TEXHUYECKOU

uHpOpMaInU 10

TEMaTHUKE

SKCIIEPUMEHTOB JUISI

A3pPO30JIbHBIC, BKJIrO4as

HaHOTUICHKH "
HaHOCTPYKTYPHPOBAHHBIC
MTOKPBITHS;

- IPOTIECCHI  TOJTy4YeHHUS,
00paboTKu u
Mo (UKAITTT
HaHOMATEePHAJIOB,
BKJTFOUAst
HaHOCTPYKTYPHBIC
IUICHKA W TOKPBITHS,
noyhadpuKaTos,

3arOTOBOK  JeTajer o
W3JeIMA Ha WX OCHOBE, a
TaKK€ TEXHOJIOTUUECKHE
MpOLECChl € Yy4acTHEM
HAHOCTPYKTYPHUPOBAHHBIX
cpen;

IK-4.2 YMmeer
IIPOTHO3HPOBATH
BIIUSTHUE MUKPO- M HAaHO-
Macmtaba Ha
MEXaHHYECKHUE,
¢duznueckue,
XHUMHWYECKUE U JIPyTUe
CBOMCTBA BEIIIECTB U
MaTepHaioB.

IIK-4.3. Bioangeer
METOJaMHU OIICHKN
BIIUAHUA MI/IKPO- 1 HAHO-
MaciTaba Ha
MEXaHHYECKHUE,
busznveckue,
XHUMHYCCKHE U IPyrue
CBOJCTBA BEIIECTB U
MaTepHAaJIOB

HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPHUAJIOB
(ypoBeHb KBanmupukanuu — 6)

B: Hayuno-Texnnueckas
pa3paboTKa U METOIUYECKOE
COTIPOBOXKJICHUE B 00J1aCTH
CO3JIaHMSI HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITHOHHBIX MaTEPHUAJIOB
(ypoBeHb KBamuuKauu — 6)
[TpodeccrnonanbHblil cTangapT
40.104 «Cnenmanuct 1o
HU3MEpPEHUIO TapaMeTPOB U

Mo u(UKAIIUU CBOMCTB
HAaHOMAaTEPHAIOB U HAHOCTPYKTYPY,
YTBEPKIACHHBIN TPUKA30M
MunucTepcTBa Tpyaa u
COIMAJILHOM 3aIuTEl Poccuiickon
®denepanuu ot 07.09.2015 Ne 593H.
C: CoBeplilieHCTBOBaHHUE MPOIIECCOB
U3MEpEeHUuil mapameTpoB 1
MOAU(UKAIIIN CBONCTB
HAHOMATEPHAaJIOB U HAHOCTPYKTYP
(ypoBeHb kBanupukanum — 6)
AHanu3 onbIiTa
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COCTaBJIEHUS 0030pOB,
OTYETOB M HAYYHBIX
myOJIMKaIuii, yaactue B
COCTaBJICHUH OTYETOB IO
BBITIOJTHEHHOMY
3a1aHUIO.

— coop u aHamu3

JaHHBIX 0
CYUIECTBYIOIIUX THIAX
u MapKax
HaHOMAaTEepHUaJIOB u
HaHOCHCTEM, ux
CTPYKTYpE U CBOMCTBAX
MIPUMEHUTEIHEHO K
PEILICHHUIO

IIOCTABJICHHBIX 3aJa4 C

- OCHOBHBIC THITBI
HaHOMAaTEepPHAJIOB "
HaHOCHCTEM
HEOpraHU4YeCKOn
(MeTanIMuecKux "
HEMETAJTUICCKUX ) "
OPraHn4ecKou
(OJIMMEPHBIX,
YIJAEPOAHBIX)  MPUPOIBL,
TBEp/bIE, KHUJIKHE,

IIK-5 Cnocoben
MIPUMEHSTH HABBIKH
HCIIOJIb30BAHUS
MPUHIIAIIOB ¥ METOTUK
KOMITJIEKCHBIX
HCCIEI0BAaHNN
HAaHOMATEPHAJIOB U
IIPOIIECCOB MX
MOJTy4eHHs, 00pabOTKH 1
MO (UKAITTT

ITK-5.1 3naet ocHOBHbBIE
THTIBl HAHOMATEPHAJIOB,
MIPOIIECCHI UX MOTyISHUS
1 METOJILI UCCIENOBAHUN
UX (PU3UKO-XUMHYCCKUX
CBOMCTB

[TpodeccrnonanbHblil cTangapT
26.006 «Crnenuainuct 1o
pa3zpaboTke
HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UITHOHHBIX MaTEPHUATIOBY,
YTBEP>KJICHHBIN MTPUKA30M
MunucTepcTBa Tpyaa u
COLIMAJILHOM 3aIuThel Poccuiickon

®enepanuu ot 08.09.2015 Ne 604H.
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WCIIOJIb30BaHWEeM  0a3
JaHHBIX u
JTUTEPATYPHBIX
HCTOYHHKOB,

—  yuactue B pabore
TPYIIIBI  CIIELUATUCTOB
npu BBITIOJTHCHUU
IKCIIEPUMEHTOB,
MPOBEJICHUIO PACYETOB
" 00paboTke 170'¢

pe3ysIbTaToB 1o
CO3/IaHHIO,
HCCIIETOBAHUIO "
BBIOOPY
HaHOMAaTEepHAJIOB "
HAaHOCHCTEM,  OIICHKE
OKCILTYaTal[HOHHBIX
XapaKTepUCTHK C
MOMOIIBIO

KOMIIJIEKCHOI'O aHaJln3a
CTPYKTYpBl U (DU3UKO-
MEXaHUYECKHUX,
KOPPO3UOHHBIX n
IpYrux CBOMCTB,
YCTOMYUBOCTH K
BHEIITHUM
BO3JICHCTBUSIM;

cbop HayuHO-

TEXHUYECKOU

uHpOpMaInU 10

TEMaTHUKE

SKCIIEPUMEHTOB JUISI

resieo0opasHele,
a’pO30JIbHBIC,  BKIIOYAs
HaHOIUIEHKH 51
HAaHOCTPYKTYPHPOBAHHBIC
MTOKPBITHUS;

- IPOTIECCHI  TIOJTyYeHHUS,
00paboTKu u
Mo U (UKAITIT
HaHOMATEePHAJIOB,
BKJIIOYAst
HaHOCTPYKTYPHBIC
IUICHKA W TOKPBITHSA,
noyhadpuKkaTos,
3aroTOBOK  JIeTajlech Hu
H3ICIUA Ha MX OCHOBE, a
TaK)K€ TEXHOJIOTHYECKUE
MpOIeCChl € y4acTHEM
HaHOCTPYKTYPUPOBAHHBIX
cpen;

IIK-5.2 Ymeer
HCII0JIb30BATh Ha
IIPAKTHKE 3HaHUA 00
OCHOBHBIX (PU3HKO-
XUMHUYECKAX CBOMCTBAX
HAaHOMAaTEepHaJIoB,
mporeccax ux
noJtyuyeHusi, o0paboTKu 1
MOAUPUKAITTT

IIK-5.3 Binageer
OCHOBHBIMH ME€TOdaMHN
ompeneneHus GPuU3nKo-
XAMHYECKUX CBOMCTB
HaHOMaTEPHAJIOB

A: JIabopaTtopHO-aHATUTUYECKOE
CONPOBOXKJCHHUE pa3pabOTKU
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPHUAJIOB
(ypoBeHb KBamuduKanuu — 6)

B: Hayuno-Texuunueckas
pa3paboTKa U METOIUYECKOE
COTIPOBOXKJICHUE B 00J1aCTH
CO3JIaHMsI HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITHOHHBIX MaTEPHAJIOB
(ypoBeHb KBamUpHUKAIUK — 6)
[TpodeccrnonanbHblil cTangapT
40.104 «Cnenuanuct 1o
HU3MEpPEHUIO TTapaMeTPOB U
Mou(pUKaIIIU CBOMCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYPY»,
YTBEPKIACHHBIN TPUKA30M
MunucTepcTBa Tpyaa u
COLIMAJILHOM 3aIuThl Poccuiickon
®denepanuu ot 07.09.2015 Ne 593H.
C: CoBepIlieHCTBOBaHUE MPOIIECCOB
U3MEpEeHUuil mapameTpoB 1
MOAU(UKAIINN CBONCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP
(YypoBeHb KBaUpHUKAIIUH — 6)
AHanu3 onbIiTa
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COCTaBJIEHUS 0030pOB,
OTYETOB M HAYYHBIX
myOJIMKaIuii, yaactue B
COCTaBJICHUH OTYETOB IO
BBITIOJTHEHHOMY
3a1aHUIO.

Tun 3aga4y npogecCHOHAIBLHOM 1eATeIbHOCTH: TEXHOJIOTHYeCKH i

- coop u aHamu3
TaHHBIX 0
CYIIECTBYIOIIUX THUIaX
" MapKax
HaHOMaTEePHAJIOB "
HAHOCHUCTEM, 1704
CTPYKTypE U CBOHCTBax

- OCHOBHBIE
HaHOMAaTepHUaJoB
HaHOCHCTEM
HEOpraHU4YeCKOn
(MeTamIMYecKnx
HEMETAJUTUYECKUX )
OPraHu4ecKou
(OJIUMEPHBIX,

THUIIBI

IIK-3 Cnocob6en
HCIIOJIL30BaTh Ha
MPAKTHKE 3HAHUS O
TPAIUIIUOHHBIX H HOBBIX
TEXHOJOTHYECKHUX
mporeccax,
pa3pabaTbIBaTh
PEKOMEHIALNH TI0

IIK-3.1. 3Haer
TPaJUIIMOHHBIC U HOBBIC
TEXHOJOTHYECKHE
MIPOIIECCHI TTOJTYdEHUS U
MO (UKAITIT
MaTEPHUAJIOB C IETbIO
ITOBBIIIEHMS UX
KOHKYPEHTOCIIOCOOHOCTH

[TpodeccnonanpHBIN cTaHIAPT
26.006 «Croenuanuct 1o
pa3zpaboTKe
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPUaJIOBy,
YTBEPKIACHHBIN TPUKA30M
MunucrepcTBa Tpyna u
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HpI/IMeHI/ITeJH)HO K
PEIICHUIO
MMOCTABJCHHBIX 3a/1a4 C
HCIIOJIB30BaHMEM  0a3
JAaHHBIX nu
JTUTEPATYPHBIX
HUCTOYHHKOB,

—  yuacTtue B pabore
TPYIIIBI  CIIELUATUCTOB
npu BBIIIOJTHEHUHN
IKCTIEPUMEHTOB,

MPOBEJICHNUIO PAaCcYETOB

" 00paboTke 170'¢
pe3yabTaToOB 1o
CO3JIaHMIO,
UCCIICIOBAHUIO "
BBIOODY
HaHOMaTEPHAJIOB "
HAaHOCUCTEM,  OIICHKE
IKCIUTYaTaI[HOHHBIX
XapaKTePUCTHUK C
MTOMOIIIBIO

KOMILJICKCHOTO aHaIu3a
CTPYKTYphl U (U3UKO-
MEXaHUUYECKHX,
KOPPO3UOHHBIX u
IpYrux CBOMCTB,
YCTOMYUBOCTH K
BHEITHUM
BO3ACHCTBUSIM;

cOop Hay4HO-

TEXHUYECKOU

YIIAEPOAHBIX)  MPUPOIBL,
TBEPJbIE, KUJIKHE,
resieo0pasHeIe,
a’pO30JIbHBIC,  BKIIOYAs
HaHOTUICHKH "
HaHOCTPYKTYPHPOBAHHBIC
MTOKPBITHS;

- IPOTIECCHl  TIOJTyYeHUS,
00paboTKu u
Mo (UKAITIT
HaHOMATEePHAJIOB,
BKJTFOUAst
HaHOCTPYKTYPHBIC
IUICHKA W TOKPBITHSA,
noyhadpuKaTos,
3arOTOBOK  JeTaJlel U

H3ICIUA Ha MX OCHOBE, a
TaK)K€ TEXHOJIOTHYECKUE
ydacTueM
HaHOCTPYKTYPUPOBAHHBIX

Ipoueccol C

cpen;

- HOpPMaTHUBHO-
TeXHUYECKas
JOKYMEHTAIUsS U
CUCTEMBI CEPTHPHUKALINH
HaHOMAaTepPHaJIOB H
M3 Ha UX OCHOBE,
MIPOTOKOJIBI X012 U
pe3ynbTaToOB
SKCIIEPUMEHTOB,
JOKYMEHTAIUS 10
TEXHUKE OC30IMacHOCTU U

COCTaBY, TEXHOJIOTHH
POM3BOJICTBA U
crocob6am 06paboTKU
KOHCTPYKIIMOHHBIX,
(yHKIIMOHATBHBIX,
KOMIIO3UIIMOHHBIX H
WHBIX MaTEPUAJIOB C
IEJTBIO TIOBBIIIEHUS UX
KOHKYpPEHTOCIIOCOOHOCT
"

IK-3.2. Ymeer
UCII0JIb30BaTh Ha
MPAKTHKE 3HAHUS O
TPaIUIIMOHHBIX U HOBBIX
TEXHOJIOTHICCKHUX
mporeccax MoJydeHus: U
00paboTku
KOHCTPYKITHOHHBIX,
(GYHKIIMOHATBHBIX,
KOMITO3UITHOHHBIX U
WHBIX MaTepUAJIOB

IIK-3.3. Bmageer
METOJAMH TIOJTYICHUS
aHajan3a HHPOPMaIUHU IO
COCTaBY, TEXHOJIOTHH
NIPOM3BOJICTBA U
criocobam 00paboTKH
KOHCTPYKIITUOHHBIX,
(bYHKIIMOHAIBHBIX,
KOMIIO3UIIMOHHBIX H
UHBIX MaTEPHUAJIOB C
IEJTBIO TIOBBIIICHUS HX
KOHKYPEHTOCIIOCOOHOCTH

COLMAIbHOM 3amuThl Poccuiickoi
®enepaunu ot 08.09.2015 Ne 604H.
A: JIabopaTopHO-aHATUTUYECKOE
CONPOBOKJCHHUE pa3pabOTKU
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITUOHHBIX MaTEPHUAJIOB
(ypoBeHb KBamudpuKauu — 6)

B: Hayuno-Texuuueckas
pa3paboTKa U METOIUYECKOE
COTIPOBOXKIEHUE B 00JIaCTH
CO3JIaHMSI HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITHOHHBIX MAaTEPHUAJIOB
(YypoBeHb KBamUpHKaIUK — 6)
[TpodeccrnonanbHblil cTangapT
40.104 «Cnoenuanuct 1o
M3MEpPEHUIO TapaMeTpoB U
Moau(pUKaIIUU CBOMCTB
HAaHOMATEPHAJIOB U HAHOCTPYKTYPY»,
YTBEPKIACHHBIN TPUKA30M
MunucrepcTBa Tpyna u
COLMAJILHOM 3aIuTel Poccuiickon
®denepanuu ot 07.09.2015 Ne 593H.
C: CoBepIlieHCTBOBaHUE MPOIIECCOB
U3MEpEeHUuil mapamMeTpoB 1
MOAU(UKAIIIN CBOUCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP
(YypoBeHb KBamUpHUKAIUH — 6)
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nH(pOpMAIUU IO 0€30MacHOCTH

TEMaTUKe KU3HEJESTEIbHOCTH.

AKCIEPUMEHTOB JIf

COCTaBJIEHUS 0030pOB,

OTYETOB U HAYyYHBIX

nyOnuKamnuii, yaactue B

COCTaBJIEHUH OTYETOB IO

BBITIOJIHEHHOMY

3aJJAHHUIO.
~ yuactue B paGore | - B¢C Buzbl | IIK-6 Cnocoben IIK-6.1. 3naeT HOpMBI [TpodeccronanbHbli cTaHAAPT
rpymmer crenmamctos | MCCICAOBATENLCKOTO, JKCIUTyaTUPOBATH TeXHUKHU Oe3onacHOCTH U | 26.006 «Cnenuanuct no
npu BEImonHeHuy | KOHTPOIBHOTO U | TEXHOJIOTMYECKOE TpeOOBaHUs IKOJIOTUN pazpaboTke
SKCIIEPUMEHTOB, UCTIBITATCIILHOTO obopynoBaHue B IPH DKCILTyaTaliK HAHOCTPYKTYPUPOBAHHBIX
MPOBEJICHNIO PACUETOB 060py210BaHI/I$I: COOTBETCTBUH C TEXHOJOTHIECKOTO KOMHOSI/IHI/IOHIEI)IX MaTepruajioBy,
- 06paboTKe Jix | AHATHTHYIECKOH HOpMaMHM TEXHUKHU 00opynoBaHus YTBEP>KJICHHBII PUKa30M
Pe3yNIbTAaTOB o | 3aparypel, 0€30MacHOCTH U MI/IHI/ICTep(iTBa Tpymam
CO3TAHHIO, KOMIIBIOTEPHOE TpeOOBAHUAMH IKOJIOTUU coluanbHOM 3amuThl Poccuiickoii
HCCIIeI0BAHHIO 4 | TPOTPaMMHOe ®enepanuu ot 08.09.2015 Ne 604H.
BEIGOPY oOecrieueHue s A: JJabopaTopHO-aHATUTHUECKOE
HaHOMAaTepHaJIoB u 00paboTKHU Pe3yNbTaTOB U COTPOBOKJCHHE pa3pabOTKu
HAHOCHCTEM,  OIICHKE aHajmsa IOJTyHCHHBIX MK-6.2. YMmeer HaHOCTPYKTYPUPOBAHHBIX
SKCILTYaTaI[MOHHbIX MaHHBIX, MOZICJIMPOBaHUA [PUMEHSTD Ha IPAKTHKE KOMIIO3UILIMOHHBIX MaTepHUaIoB
XAPAKTEPUCTHK ¢ | IPOLECCOB  cHHTE3a M HOPMBI 1 TIPABHJIA (yIpOBeHB kBaudukanuu — 6)
HOMOIIBIO (busmKo-XMMHIECKHX Texuukn 6esomacuoctn | B HAYIHO-TeXHIYeCKas

KOMILJIEKCHOTO aHalln3a
CTPYKTYpHl U (U3HUKO-

MEXaHUYECKUX,
KOPPO3UOHHBIX u
ApYyrux CBOJNCTB,
YCTOMYUBOCTH K
BHEILIHUM

CBOMCTB
HaHOMAaTePHUAaJIOB;

- IpOIIeCcChl  MOJy4YeHUS,
00paboTKn u
MOAU(pHUKAITTU
HaHOMATEepPHUAJIOB,
BKJIIOYas

IIPU SKCILTyaTaluu
TEXHOJIOTMYECKOTO
00opynoBaHUS U
TpeOoBaHuUs
9KOJIOTUYECKOM
0e30MmacHOCTH

pa3paboTKa U METOIUYECKOE
COIIPOBOXKJICHHUE B 00JIACTH
CO3/1aHUS] HAHOCTPYKTYPUPOBAHHBIX
KOMIIO3ULIMOHHBIX MaTepUaoB
(ypoBeHb kBanudukanuu — 6)
[TpodeccronanbHbIM cTaHAAPT
40.104 «Cneunanuct no
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BO3JECHCTBUSIM;
—  yyacTtue B
IIPOU3BOJICTBE
HaHOMAaTepHUaJoB
HaHOCHCTEM c
3a/IaHHBIMH
TEXHOJIOTUYECKUMU |
(GyHKIMOHATBHBIMU
CBOMCTBaMH,
MIPOEKTUPOBAHUH
BBICOKOTEXHOJIOTUYHBI
X TPOLECCOB B COCTaBe
MEPBUYHOTO MPOEKTHO-
TEXHOJIOTUYECKOTO WM
HCCIEA0BATENBCKOTO
MOJPA3ACIICHHUS;
KOHTPOJIb Ka4eCcTBa
BBIIMTYCKAaeMOM

MIPOAYKIIHH.

HaHOCTPYKTYPHBIE
IUICHKA W TOKPBITHSA,
morygadbpuKaTos,
3arOTOBOK  JIeTajle Hu
W37eIIMA Ha WX OCHOBE, a
TaK)KE€ TEXHOJIOTHYECKUE
MPOIECChl € y4acTHEM
HaHOCTPYKTYPUPOBAHHBIX
cpen;

- HOpPMaTHUBHO-
TeXHUYECKas
JTOKYMEHTAIUS U
CUCTEMBI cepTUUKALIIH
HaHOMaTepPHAJIOB U
HU3JeJINHA Ha UX OCHOBE,
MPOTOKOJIBI X012 U
pe3ynbTaToOB
AKCIIEPUMEHTOB,
JTOKYMEHTAITHUS 110
TEXHHUKE 0€30IaCHOCTH U
0e301acHOCTH
JKU3HEAEATELHOCTH.

IIK-6.3. Baageer
HaBBIKAMM 0C30II1aCHOM
IKCILTYaTaIHH
TEXHOJOTMYECKOI0
000pyI0BaHUS

U3MEpPEHUIO TapaMeTpoB U
MOAU(UKAIINN CBONCTB
HAaHOMATEpPHAJIOB U HAHOCTPYKTYPY»,
YTBEPKIACHHBIN IPUKA30M
MuHncrepcTBa Tpyaa u
couuanbHOM 3ammTel Poccuiickon
®eneparum ot 07.09.2015 Ne 593n.
C: CogepIieHCTBOBaHHUE TTPOIIECCOB
U3MEPEHUH NapaMeTpOB U

Mo u(UKAIIUU CBOMCTB
HAaHOMAaTepHaJIOB U HAHOCTPYKTYP
(ypoBeHb KBamUpHKAIUK — 6)
AHanu3 oneiTa
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5 AHHOTAIIUA PABOYUX ITPOI'PAMM JUCHUILJIUH, TIPAKTUK U TUA
5.1 IncuuniuHbl 00513aTEJIbHON YacTH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUILJIMHBI
«HMHOCTpaHHBIH A3BIK»

1. Heap TUCHUILUIMHBI — TPHOOpPETEHUE 00YyUAIOIIUMHUCS OOIIeH, KOMMYHHKATHBHON 1
npodecCHOHATbHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAENBHBIX OJTamax S3bIKOBOU
MOATOTOBKM  IO3BOJISIET  UCIOJB30BaTh  MHOCTPAHHBIM  SI3bIK  NPAKTUYECKH Kak B
npodeccnoHanbHON  (TIPOM3BOJCTBEHHOW W HAyYHOW) JEATENbHOCTH, TaK W JUIA Lelel
caMmo00pazoBaHMsI.

2. B pesyabTare nyueHus AMCUMIIJIMHBI 00yYAIOIIMIiCS 10JI2KEeH:

Obnadams ClenyONUMA KOMIIETCHIIUSAMHU U UHIANKATOPAMH UX JOCTHKEHUS ©

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

3uams:

- OCHOBHBIE  CIOCOOBI  COYETAEMOCTH  JIEKCMYECKMX €IWHULl U  OCHOBHBIE
CJIIOBOOOpa3oBaTEILHBIC MOJICIIH,

- PYCCKHE SKBHBAJIIEHTHI OCHOBHBIX CJIOB U BBIPAKEHUI peyH B MPOIIECCE MEKIMUHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/Ibl peheprupOBaHUs U AHHOTHPOBAHUS JINTEPATYPHI;

- MAacCHBHYI0 M AaKTHBHYIO JIEKCUKY, B TOM YHCJIE€ OOIIEHAYYHYIO U CHEIHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJIsl paOOTHI HaJl TUIIOBBIMU TEKCTaMHU;

- IpueMbl paboThl C OPUTHHAIBHOM JINTEPATYpOil HA HUHOCTPAHHOM SI3BIKE.

Ymemo:

- paboTaTh C OPUTHHAIIBHON JTUTEPATYPOH Ha MHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTH IMEPENUCKY Ha U3y4aeMOM SI3bIKE C LEJIbI0 MEXIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aUMOJICHCTBHS,

- BECTH PEUEBYIO JIEATEIIbHOCTh IPUMEHUTENBHO K chepe ObITOBOI U npodeccuoHanbHON
KOMMYHHKAIIH.

Braoemy:

- MHOCTPAHHBIM $I3BIKOM Ha YPOBHE MEKJIMYHOCTHOTO M MEXKKYJIbTYPHOTO OOIIEHUS,
HaBbIKAMU M YMEHHUSMHU pEUYEBOM [EATENBHOCTH TPUMEHHUTENbHO K cdepe ObITOBOH U
npodeccuoHaIbHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIMYHOM peyH;

- OCHOBamH pedeprpoBaHUS U AHHOTHUPOBAHHUSI IUTEPATYPhl HA U3y4aeMOM MHOCTPAHHOM
SI3BIKE.

3. Kpartkoe coapep:xaHue QU CIHTLIAHBI

Paznen 1. 'pammaTnyeckne U JJeKCHYECKHE TPYAHOCTH U3Y4aeMOro SI3bIKA.

1.1 CopsoxkeHne W H3MEHEHHE TJIarojia-cBsi3kd B (opMax HACTOAIIETO BpPEMEHH.
Bunospemennsie popmbl rinarosnoB. ObpazoBanue Gopm NpoCThIX, TPOAOIKEHHBIX, Mep(HEKTHBIX
U NeppeKTHO-NPOJIOJDKEHHBIX BPEMEH IJlarosa. BonpocurenbHble NpeAokeHUs: B pa3InYHbIX
BpemeHax. OOpa3oBaHue OTpULIATEIbHBIX (DOPM Iiarojia B pa3JInyHbIX BpeMeHax.

1.3 O6pa3zoBaHue NPOCTHIX, MPOJODKEHHBIX, EPPEKTHBIX BPEMEH IJIaroJIbHBIX (GOpM U
ynoTtpebnenne (opM cTpadarenbHoro 3anora.l.4. BupoBpeMmeHHble (OpPMBI  TJIAroJioB.
OO6pa3oBaHu€e MPOCTHIX, MPOJOJDKEHHBIX, NEP(EKTHBIX U MEepP(PEKTHO-MPOIOHKEHHBIX BPEMEH.
BonpocurenbHble npeniokeHns B pa3InyHbIX BpeMeHax. OOpa3zoBaHHe OTpULATEIbHBIX (HOopM
IJ1arojia B pa3JInYHbIX BpEMEHaX.

1.4 Tpuyacrtus. [Ipuyactus HacTosiero u npoureamero spemenu. Ilepdexrrsie popmbl
npuyacTus. MecTo mpu4acTuil B peioskeHuu. AOGCOIIOTHBINA MPUYACTHBIN 000POT.



1.5 Nndunurus. @opmel uHpuaUTHBA. [IpogomkeHHbI U nepPeKTHBIM WHPHUHUTHUB.
Oyaknun vHOUHUTHBA B npemiokeHud. OOpa3oBaHue M ynoTpeOiieHHEe WH(OUHUTUBHBIX
00OpOTOB THUIIA «CIIOKHOE TIOJUICKAIIEE» U «CIOKHOE JIOTIOTHEHHUEY.

1.6 Mopnansnbie rnaroiel. CTpyKTypa Tpemioxkenus. [IpUHIMIBI CIIOBOOOpa30BaHUSI.
Coxkpamenus (a00peBuarypsi). O603HaueHue atbl [IpaBuia YTCHHS XUMHYECKUX JJIIEMEHTOB,
0003HaYCHUI W (POPMYIT HEOPraHWYECKHX COCAMHCHUN W YPAaBHEHUH XUMUYCCKUX PEAKIIHMA.
[IpaBuna yrenus equHuI n3mMepenus. [IpaBuia yTeHUs: HAUMEHOBAHUM OCHOBHBIX OPraHUYECKUX
COCIMHEHUM.

Paznes 2. PazBuTHEe HABBIKOB YTEHUS] TEMATHYECKHX TEKCTOB.

2.1 YteHue TEKCTOB O TEMaM:

2.1.1. BBeneHue B CrielHAIbHOCTh

2.1.2. I... MenneneeB

2.1.3. PXTY um. /.. MenneneeBa

2.1.4. Hayka 1 Hay4HbI€ METO/Ibl, HAyYHbIE CTATHU

2.1.5. CoBpeMeHHbIE UHKEHEPHbIE TEXHOJIOTUI

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas nabopatopusi. TexHuka 6ezonacHocTu B aboparopuu. 3mepenus B
XMUMHUYECKOH 1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexnosoruss @apMarieBTUUECKUE MPOU3BOCTBA.

2.1.10. 3enenas xumus. [IpoOGiaembl 3K0JIOTHN.

2.2 IlonsTue o Buaax ureHus. IlpocMoTpoBoe uTeHne Ha mprMepax TEKCTOB 0 Xxumud, J1. 1.
Mengneneere, PXTY um, J[.11. Menaeneena.

AXTUBH3AIMS JIEKCUKH MPOYUTAHHBIX TEKCTOB.

2.3 H3ydaromiee 4YTeHHWE HAYYHBIX W HAYYHO-TIOMYJSIPHBIX TEKCTOB IO BHIOpAaHHOM
CHEelMaIbHOCTH Ha Tmpumepe TekcToB: «Hayka u HayuHble MeETOAB», «XHUMHUYECKOE
npennpustie», «COBpeMEHHbIE WHXEHEPHBIE TEXHOJOTUW», «XUMHUYecKass 1adopaTopus.
Texnunka Oe3omacHOCTH B Jlaboparopuu. M3MepeHus B XUMUYECKOW JIAOOpATOPHH», «XHUMHS
Oynymero. CoBpeMeHHbIE TEHICHIIUN pa3BUTUS Haykn», «buotexnonorusa. dapmaneBTuieckue
MIPOU3BOJICTBAY, «3eneHas xumus. [IpoOaemMbl SKOTOTHI.

Jlekcuueckue  OCOOCHHOCTH  TEKCTOB  HAyYHO-TEXHUYECKOW  HAIMpPaBICHHOCTH.
TepMuHONIOTUs HAYYHO-TEXHUUECKON JTUTEPATyphl HA U3Y4aeMOM SI3bIKE.

Pa3znea 3. [IpakTuka ycTHOM peun

3.1 IlpakTuka yCTHOM pedu Mo TEMaM:

3.1.1. «I'oBopuM o cebe, o0 cBoei Oyaymiei mpodeccun,

3.1.2. «Moii ynuBepcuTeT»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 Monosnorudeckas peuyb 1o teMe «o cebe u o Oynymen npodeccum». Jlekcuueckue
0COOCHHOCTH MOHOJIOTUYECKOU PEeUH.

3.3 PeueBoif 3THKET MOBCETHEBHOTO OOIIEHUS (3HAKOMCTBO, HpECTaBJICHUE,
YCTaHOBJICHHE M TOJIep’KaHHe KOHTAKTa, 3alpoc U cooOlIeHre MHPOpPMAaLUH, MOOYXICHUE K
JEWCTBUIO, BBIPAYKEHHE POCHOBI, COTTIACHS).

Oco0eHHOCTH AMATOrHYECKON pedr Mo MPOIIeHHBIM TEMaM.

Paznen 4. Oco0eHHOCTH SI3bIKA CHICHHATBHOCTH

I'pamMaTnyeckue TpyJHOCTH SA3bIKA CHIELUAIBHOCTH:

4.1. I'pammaTHUeCcKue U JIEKCUYECKUE TPYIHOCTH SA3bIKA CIIEUAIBHOCTH:

Paznuunble BapuaHTHI IepeBOa MpUYacTU Ha pyccKuil si3bIk. [IpryacTHhIe 000POTHI U
IIPUEMBI UX NIEPEBOJIA HA PYCCKUM SA3BIK.

4.2. CocnaratenbHoe HakyoHeHHE. POpMBI COCIaraTelbHOIO HAKJIOHEHHS B MU3y4aeMOM
a3plke. MogjanbHble TJaroibl M HMX HCIOJIB30BAHWE B MPEUIOKEHUSIX B COCIAraTelIbHOM
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HaKJIOHEHMH. Tumbl yCIIOBHBIX IpeMIOKEHUM. BapuaHThl 1epeBoja IPEMIOKEHUM B
COCJIaraTeJIbHOM HAKJIOHEHUM U YCJIOBHBIX MNpeaaokeHud. IIopsnok ciIoB B MpEIOKEHHUHU.
OMpaTruecKrue KOHCTPYKIIHH.

4.3. V3ydyeHue mpaBWi MEpeBOjAa pa3M4HbIX (opM HMHOUHUTHBA U WHOUHUTHUBHBIX
000pOTOB Ha PYCCKUH S3BIK.

4.4 N3zyyaroliiiee YTeHUE TEKCTOB MO0 TEMAaTHKE:

1) «JIabopaTopusi»

2) «3Mepenust B XUMUYECKON 1a00paTopum.

Crunucruyeckue OCOOEHHOCTH — CHELUAIbHOM  HAay4YHO-TEXHHYECKOW JIMTEPaTypBhl.
Opranuzanusg paboThl €O crneuuaidbHbIMU cioBapsmMu. llonstue o pedepupoBaHun u
AHHOTHPOBAHUH TEKCTOB MO crienuanbHoCTH. [Torck HOBO nHbOpManuu npu paboTe ¢ TeKCTaMu
U3 TEpPUOJUYECKHX W3JaHUN M MOHOrpaguil, HHCTPYKLUMH, HPOCIEKTOB U CIPaBOYHOM
JUTEPaTyphl 110 paccCMaTpUBAEMOI TEMATHKE.

4. O0beM yueOHOM THCHHIIINHBI

Cemectp Cemectp
Bcero ] > 3 1
Buz yae6u0i paGoTsI cemecTp cemecTp cemecTp ceMecTp
3E Axar. 3E Axar. 3E Axap,. 3E Axap,. 3E Axap,.
q. q. q. q. 4.
Obmast TpypoemKocTh | o | 3540 [ 20| 720 | 20 | 720 | 20| 720 |30/ 1080
JTUCHUTIIINHEI
Konraxrnas padora— | 55| 1595 | 09 | 320 |09 | 320 |09 320 |09/ 32,0
ayIUTOPHbIE 3aHATHA:
%”;‘;‘Tmecm““’”m 3,6 1128009 | 320 | 09| 320 |09 320 |09 320
Camocrosreannas 441 160 | 11| 40 | 11| 40 |11| 40 |1,1| 40,0
padora
KonTtaktHas 0.6 0.2 0,2 0,2
CaMOCTOsTENIbHAs paboTa
CamocTosTenbHOE 4,4 11 11 11 11
M3y4YEeHUE Pa3/eiioB 159,4 39,8 39,8 39,8 40,0
JICLIUTUTUHBI
Buabl kKoHTpOJIS:
9K3aMeH 1,0 | 36,0 - - - - - - 1,0 36,0
KonraktHas pabora -
MIPOMEXKYTOUHAS 0,4 - - - 0,4
aTTecTalus 1,0 ) ) } 10
[ToarotoBka K 5K3aMeHY. 35,6 - - - 35,6
Bun nrorosoro 3auer 3auer 3auer JK3aMeH
KOHTPOJISI:
Cemectp Cemectp
. Bcero
Bup yuebHoii 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
a00TEI
p 3E Actp. 3E Actp. 3E Actp. 3E Actp. 3E Actp.
q. q. q. q. q,
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Oobmas
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81

JAUCIHUITIIMHBI

KonTakTHas
pabora —
ayJIUTOPHbIE
3aHATHSA:

358 | 96,75 [089| 24 |089| 24 |089| 24 |089| 24

[IpakTrueckue

3,6 96 089| 24 |089| 24 (089 24 |089| 24
3anstus (I13)

CamocroaTebHasd

paGora 44 | 120 |111| 30 |121| 30 |121| 30 |1,11] 30,0

KonrtakrHas
CaMOCTOSATEIbHAS 0,45 0,15 0,15 0,15
paborta

44 1,11 1,11 1,11 1,11
CaMOoCTOSITENbHOE
W3YYCHUE Pa3/IeiioB 119,55 29,85 29,85 29,85 30,0

TIUCITUILTNHE]

Buabl koHTpOJIS:

JK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00

KonrakthHas pabora
—  TPOMEXYyTOYHas 0,30 - - - 0,30
arrecranus 1,00 - - - 1,00

IloaroroBka x 26,70 i i i 26,70
dK3aMEHYy.

Buja urorosoro
KOHTPOJIA:

3auer 3auer 3auer DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«HcTopus (ucropusi Poccun, Bceodmasi uCTOpus)»

1 Heas qucuunauHbl — GOPMHUPOBAHUE Y CTYJAEHTOB IEJIOCTHOTO IMPEACTABICHHUS 00
HCTOPUYECKOM MponuioM Poccuu, ee MecTe BO BCEMUPHO-HCTOPHIECKOM TIpoliecce.

2 B pe3yabTaTe H3yYeHHs JUCHMILIMHBI 00YUAIOIIUIICH 10JIKEH:

Obnadams cleqyOIUMUA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

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

3namo:

— OCHOBHBIE HaIpaBIICHUs, TPOOIEMBI U METO/Ibl UCTOPUUECKON HAYKU;

— OCHOBHBIC 3Tallbl M KIIOUYEBBbIC COOBITHS ucTOpurM Poccuum M mupa; 0COOCHHOCTH
Pa3BUTUS POCCHUKCKOTO TOCYJapCTBA, BBIJAIOIIMXCS JEATENed OTEYeCTBEHHOM M BceoOIen
HUCTOPHH.

Ymemn:

— COOTHOCUTH OOIME HCTOPUYECKHE TPOIECCHl M OTHENbHbIE (AKThl, BBISBISTH
CYIIECTBEHHBIE YepPThl HCTOPUYECKUX TMPOIECCOB, SBICHHN M COOBITUN; aHAIM3UPOBATH
COILIMANIbHO-3HAUYMUMBIE TTPOOIIEMBI;

— QopmynHpoBaTh M apPryMEHTUPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3HUIMIO TIO
pa3IMYHBIM MpoOIeMaM UCTOPHUH.

Bnaoemo:

— MpeACTaBICHUSIMH 00 UCTOPUU KaK HayKe, €€ MeCTe B CHCTEMEe TYMaHUTAPHOTO 3HAHUS,

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

— KaTeropHaJibHO-MOHATUIHBIM annapaToM U3y4aeMoul AUCIUIUINHBL;
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— HaBbIKaMU aHaJIn3a UCTOPUYCCKUX UCTOYHHUKOB.

3 Kpartkoe copep:kanue JHCHUIITHHBI

Paznen 1. Hcropuss B cucTeMe CONMAIbHO-TYMAHUTAPHBIX HayK. OCHOBBI
MeTO0JIOTMH HMCTOPHYecKOoil HayKu. OCO0EHHOCTH CTAHOBJIEHHUSI TOCYJIAPCTBEHHOCTH B
Poccnu o cpaBHEHHUIO ¢ eBPOIICICKMMH PAHHECPEAHEBEKOBBIMH IOCYyAapCTBAMU.

1. 1. Mecto ucropuu B cucreme Hayk. J[peBHeilliee MpoIioe YeJIOBEUeCTBA U TIEPBHIC
uuBunuzanuu. [penmer ucropuueckoit Hayku. Posib Teopun B nozHanuu npouuioro. CymiHOCTb,
(bopmbl, pyHKIIH UCTOpUYECKOTO 3HaHUSA. [I0OHATHE HCTOPHUYECKOTO NCTOUYHUKA, KiIacCU(UKAIUs
HCTOPUYECKUX HMCTOYHUKOB. Mcropus Poccum — HeoTbemiemas 4acTb BCEMHPHOM HCTOPUH;
o0riee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHH.

Antponorene3. Heonutnueckast peBomonus. CouuanbHblii  cTpoil. Pasznoxenue
nepBoObITHOM 001KHEL. [{uBunusanuu peuero Boctoka. 'ocygapcTBa antnunoctu. Hapoap! u
JIpeBHEHINE rocyaapcTBa Ha Tepputopun Poccun. DtHorenes3 cnaBsH. Benukoe Ilepecenenue
Hapo0B B |1I-1V BB.

TpaguonHble  (GOpMBI  COLMAJIBHON  OpraHM3allMd  €BPONEMCKMX HapoJOoB B
JOTOCYIapCTBEHHBINM NEepUOJ. BO3HMKHOBEHHE pPAHHECPEIHEBEKOBOM TIOCYJapCTBEHHOCTH B
EBpone.

OTHOKYJIBTYPHbIE M COLMAIBHO-TIOJUTUYECKHAE TMPOLECCHl CTAHOBIICHUS POCCHMCKOMN
rocyaapctBeHHOCTH. Hawano poccuiickoil rocyaapctBeHHOCTH. J[lpeBHsist Pych. Ilpunsitue
XpUCTHAHCTBA.

1.2. Cpemnue Beka. MeCTO CpPEIHEBEKOBBSI BO BCEMHPHO-MCTOPUYECKOM MPOIIECCE.
Pycckne 3emnu B XII-XIII BB. MoHrono-rarapckoe HamecTBue Ha Pycs. DKcniaHcus B 3amaHble
U CEBEpO-3allaiHble PyCCKUE 3eMIIM. Benmkoe KHDKECTBO TUTOBCKOE U Pycckoe rocyaapcTso.

CxiazibIBaHHE€ OCHOB HAIIMOHAIBHBIX rocynapcTB B 3amamHoit EBpome. OOpa3oBanme
Poccuiickoro rocygapcTBa, €ro HCTOPUYECKOE 3HAYEHHUE.

1.3. HoBoe Bpemsa. Y wucrokoB HoBoro Bpemenn. OCOOEHHOCTH COCJIOBHO-
npeacTaBuTenbHOM MoHapxuu B EBpore m Poccun. Hauamo XVII Beka — smoxa BceoOmiero
eBporneiickoro kpusuca. Poccuss B8 XVI B. - XVII BB. CHHXpOHHOCTh KPHU3UCHBIX CUTYyallMd B
pasHbIX cTpaHax. «CMyTHOE Bpems» B Poccun.

I'enesznc kanuramuszma. Ero ¢opmbl 1 cocylecTBoBaHue ¢ 3jieMEHTaMu (heojain3ma.
OcobeHHOCTH pa3iauyHbIX peruoHoB EBpombl. @opmupoBaHue MUpoOBOro pbiHka. Ilogbem
MaHy(paKTypHOI'0 IPOU3BOACTBA. POPMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camoznepxaBus B Poccun. «Bropoe m3nanue» kpenoctHuuectBa — CobopHoe
yinoxxenue 1649 r. u ropuandeckoe opopMiIeHHe KPenocTHOro mpaBa. CeKyaspu3amnus pyccKon
KYJIBTYPBI.

Paznen 2. Ot HoBoro k Hoseiinemy Bpemenu. Poccuiickas nmnepusi B XVIIII —
HayaJje XX B.

2.1. XVIII Bek — BeK MOJCpHHM3allMd W TMpOCBemieHUs. MaelHble M COLMAIBHO-
nositudeckue uctoku Ipocseniennss. OCHOBHBIE UEPTHI IPOCBETUTEIBCKOM IEO0JIOTHH: YETIOBEK
U TOCYJapCTBO, «ECTECTBEHHOE IIPaBO», ITHKA. M ies nmporpecca Kak roCloICTBYIOLIEE TEUEHUE B
0O0I11eCTBEHHOHN MBICIIH.

Pedopmer Ilerpa | kak mepBas HOMBITKa MOJEPHHU3ALMH CTPaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoli nmnepun. OCHOBHBIE HAIPABIECHUS «EBPOIEU3ALMN» CTPAHBI.
DOBoIONUS COLMAIBHONW CTPYKTYphI oOmiecTBa. [lanbpHelimee pacuupenue rpanul Poccuiickoit
umnepuu. Poccust B smoxy mpocenieHHoro abcostoruzma. Poccust u Epoma B XVIII Beke.
N3MmeHeHns B MEXKTIyHAPOIHOM IIOJIOKEHUHU POCCUIICKON MMITEpHUH.

2.2. XIX cronerue. [IpomblenHslii nepeBopoT B EBpone 1 Poccuu: o61iee u ocodeHHoe.
Baxmweiimue ycnoBus mnepexojna Poccum K MHIyCTpUAlIbHOMY OOIIECTBY — pellIeHHe
KPECTBSIHCKOTO BOIIPOCA U OTPAHUUYEHHUE caMoiepKaBysl. JUTMTENbHOCTD, HEMOCIIE0BATEIBHOCTD,
IUKIMYHOCTh Tpolecca OypkyasHoro pedopmupoBanus. EBponeiickas pesomonus 1848—-1849
rr. toru, 3HaueHne, HICTOPUYECKUE MOCIIEICTBUS.
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Ponp cyOwbexTHBHOTO (pakTopa B mpeojgosieHnu orctaBanus. Pedopmer XIX Beka, ux
snaueHue. OOmecTBeHnbIe aBKeHus B XIX Beke.

2.3. Poccust m Mup Ha pyOexe BEKOB: KpHU3HCHI pa3BUTHA. OOIIME UTOTH POCCHUICKON
MOJIepHHA3aluK K Hayany XX Beka.

CootHouienue nonutuueckux cui B Poccun B Hauane XX Beka. Hapacranue kpusuca
camozepkaBusi. IlepBast poccuiickas pepomtomms. OOpa3oBaHHME TMOJTUTHYECKUX IMAPTUH.
l'ocynapcrBennas nqyma Hadana XX BeKa Kak IEPBBIM OINBIT POCCUHCKOIO MapjJaMEHTapu3Ma.
CronbimuHckas arpapHas pedopma. IlepBas mupoBas BoiiHa u yuactue B Heil Poccum.
®deBpanbckas peBoironus 1917 r. 1 KOpeHHbIE U3SMEHEHUS B IOJIMTUYECKOM KU3HU CTPAHBI.

Paznen 3. BcemupHo-ucropuyeckuii npouecc u XX Bek. OT COBETCKOro rocyiapcraa
Kk coBpeMeHHOli Poccun. OCHOBHBIE TeH/JIEHUHM MHPOBOIO Pa3BUTHS HAa COBPEeMEHHOM
Jrare.

3. 1. Hauano HoBeiimero BpemMeHu. POpMHpPOBaHWE W CYITHOCTH COBETCKOTO CTPOSL.
Mapkcu3m Kak HJIe0JOTHYECKass OCHOBAa PEBOJIIOIMOHHBIX IMPeoOpa3oBaHUN W POCCHICKHE
peaniuu. IloaroroBka m moOexa OKTIOpbCKOTO BOOpyXkeHHOro BoccTanus B Ilerporpane. II
Bceepoccuiickuit che3n COBETOB M €ro perieHus. DKOHOMHYECKass W COIMaibHas IMOJIMTHKA
OO0JIBIIIEBUKOB.

Wroru nepoit MUpOBOi1 BOMHBI. Bepcanbckas cucremMa MeXIyHApOJHBIX OTHOIIEHUH.

I'paxnanckas BoWiHa u uHOcTpaHHass uHTepBeHuMs. Cynpb6a u 3Hauenne HOIIa.
YTBepxkaeHHEe OJHONAPTHIHONW monuTrdeckoi cucrteMbl. O0pazoBanue CCCP. I[Monmutuaeckas
6oprOa B maptuu u rocynapctse. CCCP B rop! mepBbIxX msaTmiieTok (koner 20-x rr. — 30-e rr.).

MupoBoit 3koHOMHYECKMH Kpu3ucC 1929-1933 r1r. m BapuaHThl BBIXOJA H3 HETO.
Toranutapusm B EBpome. @opmupoBanue pexuma JuyHOW Biactu CTamuHa W KOMaHIHO-
aIMUHUCTPATUBHOM cucteMbl yripaBiieHus rocynapctBoM. Koncturynus CCCP 1936 r. Buennss
noyutrka CCCP B 20-30-¢ rr. JlestenpHOCTh KOMHHTEpHA.

3.2. Bropas mupoBas BoiiHa. Benukas OtedecTBeHHasi BoiiHa: «be3 cpoka maBHOCTHY.
MockBa 1 MockoBckasg oOimactes B roabl Bemnkoit OreuecTBeHHONW BOMHBEI. OCHOBHBIE JTAIlbI
Benukoit OteuecTBeHHOI BOMHBL. KOpeHHOM nepesioM B XO1€ BOMHBI.

CoBeTckuid ThUI B TOJbI BOWHBL. boprOa B Thuly Bpara. IlapTu3aHCKOE NBYIKECHHE.
UYenopeueckre 1 MaTEpUAIIbHBIE IOTEPU B XOJ1 BOMHBI.

Pemrarommii Bkinag Coserckoro Coto3a B pa3rpom (ammuszma. HropaOeprekuii mporecc Haj
HAIMUCTCKUMU BOCHHBIMU MPECTYIMHUKAMU. Xa0apOBCKUI MTpoILecC.

3. 3. CCCP u mup ¢ nocineBoeHHoro nepuoja a0 1991 r. U3meHeHne cOOTHOIICHUS CHIT B
MHpE TOoCJIe BTOPOMl MUPOBOM BOWHBI. Havano «xosogHoi BoWHBDY. «JlokTpuna TpymsHa» u
«[Inan Mapmanna». d®opmupoBaHue OUMOIIPHOrO Mupa. B3aMMOOTHOIIEHHS] CO CTpaHAMU
«HaponHoO#l nemokparuny». Coszmanue CoBeTa 3KOHOMHYECKOW B3aummornomonu. Koupiaukr c
KOrocnapueii. Opranmzanus CeBepoarnantuueckoro jorosopa (HATO). Co3nanue
Opranuzauun Bapmasckoro noroopa. Boitna B Kopee. TpyaHOCTH MOCIEBOEHHOTO pa3BUTHS
CCCP. VYxecToueHHE MOJUTUYECKOTO peXUMa M HUACOJOoruyeckoro KoHTposs. [lomeiTku
oOHOBJeHUA «TocynapcTBeHHOro conuanu3may. XX cwesnl KIICC u ocyxieHue KynbTa TMYHOCTH
Cranuna. «OtTemnens» B JyXOBHOU cdepe.

OkoHOMUYeckue pedopMmbl cepeauHbl 60-X TroJoB, MPUYMHBI MX HE3aBEPIICHHOCTH.
«"ocynmapctBo OmaroneHcTBus». IV u V Pecnyonuka Bo ®@pannun. O6pa3oBanue u Pazpurue
OPI'. «OxoHoMuyeckoe uyno» Anonun. Pacmaa konoHuanbHOM cuctembl. HeokoHcepBaTusm
Benuko6purtanuu. Peiironomuka B CIA.

HapacTtanue Kpu3UCHBIX IBJICHUI B cOBETCKOM oO1mecTBe B 70-e — cepeaune 80-X rojos.
Hosas Koncrtutynus CCCP. Konuenuus «pa3sutoro counanusmMay. Braemnsst nonutuka CCCP
B KoHIle 60-X Hayasie 80-X IT.: OT pa3psAIKH K 000CTPEHUIO MEXKIyHAPOAHON 0OCTaHOBKH.

«IlepecTpoiika»: CylIHOCTb, II€JIU, 3a/1a4H, OCHOBHBIE 3TaInbl, pe3ynbrarsl. Pacniag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIE TEHJEHIIMM MHPOBOTO Pa3BUTHs HAa COBpeMEHHOM 3Tane. CTaHOBIIEHUE
HOBOM poccuiickoii rocymapctBeHHOcTH (¢ 1991- mo Hactosmee Bpems). JluGepanbHas
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KOHIICTILIMST POCCUICKUX pedopM: TIepexo/1 K PhIHKY, (popMHUpOBaHUE TPaXkTaHCKOTO OOIIECTBA U
npaBoBoro rocynapcrsa. «lllokoBas Tepamus» skoOHOMUYECKUX pedopMm B Hayane 90-X romos.
Koncrutynus Poccuiickoit @enepanuu 1993r. MexxnaunonanbHbele oTHomIeHud. [loaurnueckue
napTud U OOIIECTBEHHbIE IBIKEHHS Poccum Ha coBpemeHHoM »dtame. Poccus Ha myTH
MoJepHu3auuu. Poccust B cucreMe MUPOBOM SKOHOMMKH U MEKIYHAapOJIHBIX CBs3e. MUpoOBOH
sxoHOMHueckuil kpusuc 2008—2011 rr. HoBble reononutuyeckoe peaanuu B MUPE U UX BIUSHUE
Ha BHEIIHIOK NoJauTHKY Poccuiickoit @enepanuu. ['obanbHble po0OaeMbl COBPEMEHHOCTH.
4 O0beM yueOHOM TMCUMILINHBI.

O0beM TUCUMILTHHBI
Bua yueOHoii paGoTbl Axax. | Acrp,
3E
q, 4.

OO0urasi TPy10€eMKOCTb N CIIUTIJIMHbI 4 144 108
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 13 48 36
Jlexun 0,9 32 24
[Tpaxtueckue 3anstus (113) 0,4 16 12
CamocrosiTeJibHasi pa6oTa 1,7 60 45
KoHTakTHast camocTosiTenbHasi paboTta 17 - -
CaMoCTOATEIbHOE U3YUEHUE Pa3JIeNOB TUCIUILINHBI ’ 60 45
Buja koutpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 1 0,4 0,3
ITonroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«IIpaBoBeneHue»

1. Hesqb AucHMNJIMHBI — OBJIaJICHE OCHOBAMHU MIPABOBBIX 3HAHMIA; (popMHpOBaHUE OCHOB
MIPaBOBOM KYJIBTYPBI U IPABOMEPHOTO MMOBEJCHUSI IPAXKIAHIUHA CTPAHBI.

2. B pe3yabTate u3yuyeHUs JUCHHUILIMHBI 00Yy4aI0OIIUICS TOJIKEH:

O6naaath ciaenyrOIUMI KOMIIETEHIUAMU U UHIUKATOPAMU UX TOCTHKEHUS:

YK-11.1; YK-11.2; YK-11.3

3namo:

— OCHOBBI POCCHUICKOW TMpaBOBOM CHCTEMBI M POCCHICKOTO 3aKOHOJATENIbCTBA,
OCHOBBI OpraHu3aii ¥ (PYHKIMOHHPOBAHHS CyNE€OHBIX W HMHBIX MHPABONPHUMEHUTEIBHBIX U
MIPaBOOXPAHUTENBHBIX OPraHOB;

—  T1paBOBble M HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mpodeccunoHanbHOMI
NesITeNIbHOCTH;

—  TMpaBOBbIE HOPMBI, PETYIHPYIOIINE OTHOIICHHE YEJIOBEKa K YeNOBEKY, OOIIECTBY,
OKpYyKarollen cpene;

—  mpaBa u 0053aHHOCTH I'PaXKJaHUHA,

—  OCHOBBI TPYJOBOTO 3aKOHOIATEILCTBA,

—  OCHOBBI XO35ICTBEHHOTO IIPaBa;

—  OCHOBHBIE HAIIPABJIEHUSI AHTUKOPPYILUHUOHHOM AesiTeNnbHOCTA B PD

Ymemn:

— WCIOJb30BaTh 3TUYECKUE M TPABOBBIE HOPMBI, PETYIUPYIOIIHE OTHOIIECHUE
YeloBeKa K UeI0BEKY, 00IIECTBY, OKPYXKAIOIIEH cpelie, UCIOIb30BaTh MpaBa M CBOOOIbI YeIOBEKa
U TpaXJIaHWHA TIPU Pa3pabOTKe COIUAIBHBIX TPOEKTOB;

—  HCIOJb30BaTh U COCTABJISATh HOPMATUBHBIE U MPABOBHIE IOKYMEHThI, OTHOCSIIIUECS
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K TIpo(heCCHOHANBHON JEATENIFHOCTH, MPEINPUHUMATh HEOOXOIMMBbIE MEPBI K BOCCTAHOBJICHUIO
HapYIICHHBIX IIPaB;

—  peanM30BBIBATh MIPaBa U CBOOOIBI UEIOBEKA M IPAKIAHUHA B PA3IMUHBIX cepax

KHU3HEICATSIBHOCTH.

Braoemy:

- HaBBIKAMH IPUMEHEHUS 3aKOHOAATEIIbCTBA TIPH PEIICHUH MPAKTUYECKUX 3a/1a4.

3. Kpatkoe cogep:kaHue AMCHUIIIHHBI

Pa3nes 1. OcHOBBI TEOpUM rocy1apcTBa U NpaBa

1.1 OcHOBBI TEOPUH TOCYAApCTBA

1.2 OcHOBBI TeOpHUU TIpaBa

Paznen 2. Orpacian ny0JiM4HOTr0 npasa

2.1 OCHOBBI KOHCTUTYIIMOHHOTO TIpaBa

2.2 OCHOBBI aIMHUHUCTPATHBHOTO TIpaBa

2.3 OCHOBBI YTOJIOBHOTO TIpaBa

2.4 Koppyniust Kak COIIHAIHOE ¥ ITPABOBOE SIBJICHHE B COBPEMEHHOM OOIIECTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO TIpaBa

2.6 HopmaTmBHOE NMpaBOBOE PETYIMPOBAHHE 3alIUTHI WH(pOpMamu. [IpaBoBbIE OCHOBBI
3alIUThI TOCYAAPCTBEHHOMN TalHbI

Pa3nen 3. OTpaciiu 4acTHOro npasa

3.1. I'parknaHCcKoOe MPaBO: OCHOBHEIE ITOJIOKECHHUS OOIIeH JacTH.

3.2. ABTOpCKOE M MMaTEHTHOE MPABO M MPAaBOBAas 3alIUTa PE3YJIbTATOB HHTEIICKTYAILHOM.

3.3. OCHOBBI XO3SIICTBEHHOTO (TIPEATTPHHUMATETHCKOTO) TIpaBa.

3.4. OCHOBBI CEMEWHOTO MpaBa

3.5. OcHOBHI TPYIOBOTO MpaBa

Paznen 4. QOco0eHHOCTHM TIPAaBOBOI0 peryJUpPoOBaHus MNPO(ecCHOHATIBLHOM
AeATeJJbHOCTH B OT/IeJIbHBIX OTPACJISAX XUMHYECKOI MPOMBIILIEHHOCTH

4.1 OCHOBBI  HAIMOHAIBHOW  OE30MAaCHOCTH, TOCYHApPCTBEHHOW  TMOJUTHKA |
3aKOHO/IaTEJILCTBO B 00JIaCTH 00€CTICUeHUsI SIACPHON U paIialluOHHON 0€30MacHOCTH.

4.2 OcoOEHHOCTH TIPAaBOBOTO  PETrYIMPOBaHUS Tpyda pPaObOTHUKOB XUMHYECKOM
MIPOMBIIIJIEHHOCTH.

4.3 HopmatuBHO-TIpaBoBasi 0a3a peryJupoBaHUsS XUMUYECKOM M HePTEeXUMUYECKOM
otpacinu B Poccun.

4. O0beM yueOHOil 11 CUMIIJIMHBI

O0BbeM THCHUILTHHBI
Bua yueOoHo# padoThl Axax. | Actp.
3E
q, q,
O01masi TPy10€MKOCTh JUCHUIIIHHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHIATHS: 0,9 32 24
Jlexkun 0,45 16 12
[Tpaktiueckue 3anstus (I13) 0,45 16 12
CamocrositesibHast padora 2,1 76 57
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
2,1
CaMOCTOSTETbHOE U3YYEHUE PA3IeIOB AUCIIUILIMHbI 75,8 56,85
Buja koHTpoOJs: 3auer
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AHHOTanus padoyeil NPOrpaMMbl AW CHHUILJIMHBI
«Duinocopus»

1. Heab qucHUMIMHBI — CHOPMUPOBATH Y CTYACHTOB KOMIUIEKCHOE MPEACTABICHUE O
poin U mecte pumocopuu B CHUCTEME T'YMAHUTAPHBIX, COIMATBHBIX M ECTECTBEHHBIX HAYK,
MMO3HAKOMUTh HMX C OCHOBaMH (QMIOCO(DCKOro 3HAHHS, HEOOXOTUMBIMH JUIS PEIICHUS
TEOPETUYCCKUX U MPAKTHUSCKUX 3a/1a4.

2. B pe3yabTaTe u3y4eHusi AUCHUIIMHBI 00YYAKOMINIACS T0JIKEH:

OO6naaarhk CICIYIOMIMME KOMIIETCHIIUSAMY U UHAUKATOPAMH UX JIOCTIKCHUS :

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

3uams:

OCHOBHOE€ COJIEpyKaHUE TJABHBIX (PUI0CO(CKUX IIKOJ W HANPABIICHUH, TIPEICTaBUTEIICH
9THUX LIKOJ, CBSA3b U Pa3Inyue uX GUI0COPCKUX UAEH, CBSI3b UCTOPUKO-(PUIOCOPCKUX KOHIIETIIINMA
C COBpEMEHHBIMHU TIPOOJIEMaMH MH/IUBHTyaTbHOW U OOIIIECTBEHHOH JKH3HHU.

Ymemo:

MOHUMATh M aHAIM3HPOBATH MHUPOBO33PEHUYCCKUE, CONMAIbHBIC W WHIUBUIYATbHBIC
poOIeMBl COBPEMEHHOM JKU3HU; TPAMOTHO BECTH ITHCKYCCHIO, aHAJM3HPOBATh 0COOECHHOCTH
MEXKYJIBTYPHOTO B3aWMOJCHCTBHSI, OOYCIIOBJICHHBIC Pa3IMYMEM STHYCCKHX, PETUTHO3HBIX M
IIEHHOCTHBIX CUCTEM, OIHPAsCh Ha HapaOOTAHHBIN B HCTOPUHN (GUITOCO(PHH MaTEepHAIT; PUMEHSTh
noJTtydeHHbIe (procodckre 3HAHMSI K PEIICHUT0 MPO(ecCHOHABHBIX 3a/1a4.

Braoems:

MpescTaBiIeHUs MU 0 GUIocOPUH Kak HayKe U CHCTEME LIEHHOCTEH, ee MecTe B CHCTEME
T'YMaHUTaPHOTO 3HAHUS;, OCHOBaMHU (HHII0COPCKOTO MBIILICHUS;

KaTeropuaibHbIM anmapaToM H3y4aeMoOl JHUCUUIUIMHBI, (uiocopckuMu MeToaaMu
aHaM3a Pa3IUYHBIX TPOOIeM, HaBBIKaMH (PHITOCOPCKON KYIbTYPHI ISl BHIPAOOTKH CHCTEMHOTO,
L[EJIOCTHOTO B3MJIsiIa HAa JACWCTBUTENBHOCTH MU MECTO XMMHHM M XUMHYECKOM TEXHOJIOTHH B
LIEJIOCTHOM KapTUHE MUPA.

3. Kparkoe coaep:xaHue TUCHUILIHHBI

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

Pa3znea 1. OcHoBHbBIE Ppuitocopckue MKOJbI.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilmarow,
ApucToTenb, 3JUIMHUCTUYECKU-pUMcKas ¢unocodus). OcHOBHBbIE MPOOIEMBbl CPEIHEBEKOBON
¢unocopun u snoxu Bospoxnenus. dunocopus Hosoro spemenu (XVII — XVIII BB.)
Nneonorus Ilpoceemenus. Hemenkas kimaccudeckas ¢unocodus. Pycckas ¢unocodus XIX —
XX BB. OcHOBBI MapKkcucTckoi ¢punocodun. OCHOBHBIC HAIIPaBJICHUS COBpEMEHHOH (rutocoduu.

Pasznen 2. dusiocodpckue KOHIENUUH OBITHS U TO3HAHMS.

[Ipobnema ObiTust B ucropun ¢unocoduu. I[loHATHS MaTepUATBLHOTO U HUACATBHOTO.
OcHoBHble (unocodckue HampaBiIeHUS: MaTepualu3M U uaeanu3M. [IpuHunun riobanbHOrO
HBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOU KapTUHE MUPA.

KoHueniuu npoctpaHcTBa U BpeMEHHU B UCTOPUU GUIIOCOPHUH U HAYKH.

[Ipoucxoxaenue cozHanus. Ponb Tpyaa B mpoucxoxaeHun co3Hanus. Maeanucruueckue
U MaTepuajgucThuueckue KoHmenmuu co3HaHus. Cos3Hanwe u Mo3r. Co3HarenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHUE U CAaMOCO3HAHHE.

Konueniuun rHoceonoru B HCTOpUHM  (puimocouu: CEHCyallu3M, PpPaldOHATIU3M,
CKENTHUIU3M, arHOCTHUIM3M, KOHIICTIIIHS BPOKICHHBIX HJICH, anpuopu3M. J(nanexkTuka mo3HaHus:
YyBCTBEHHOE U paiuoHaibHoe. OCHOBHBIE TEOPUH UCTHHBI.

Pazgea 3. IIpoGaembl yenoBeka B puitocodpun.

UYenosek kak npeamet ¢unocodekoro ananusa B ucropuu punocodun. [Ipoucxoxaenue
YeloBeKa: MPUPOJHBIE W COIMANIbHBIE YCIOBHUS AaHTPOIOCOIMOreHe3a. buonorudeckoe u
COIMaNIbHOE B YenoBeke. IHANBH, MHAWBHUIYaTbHOCTD, THMYHOCTD.
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CMBbICT KU3HU U TIpeJHa3HavYeHue uenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. [IBmkeHue
HEHaCWINs, €ro pojib B COBpeMEHHOM >ku3HM. llenm u nennoctu. CBobojga Boau u
OTBETCTBEHHOCTh JIMYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKNE IEHHOCTH.

Paznen 4. ®usiocodust uctopun u od1IeCTBA

YenoBeK B CUCTEME COLIMAIBHBIX CBsI3eil. JINUHOCTH M Macchl, CB0001a U HEOOXO IUMOCTb.
@unocodust ucropun: (GopManuoHHass W IUBHIN3AMUOHHAS KOHIICTIIUH HCTOPUYECKOTO
pasBuTHs. lIporpeccucTcKkue ¥ IMKIMYECKHE MOJIENN Pa3BUTUA. | 7100anmbHBIE TPOOIEMBI
coBpeMeHHOCTU. KoHIenus ycToHYMBOro pa3BUTUS U CLIEHApUH OyIyLIEro.

OOmiectBo U ero crpykrypa. CommanbHasi, MOJUTHYECKAs M TyXOBHas cepbl 00IIecTBa.
Konnenuunu rocynapcrsa B ucropuu Guiiocopckoit Mpiciu. ['pakjanckoe 00IecTBO 1 MPaBoBOE
rocyzapcTBo.

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

Hayunoe u BHeHayuHoe 3HaHMe. CTpyKTypa Hay4HOI'O 3HAHHS, €0 METOAbI U (POPMBIL.
Hayunble peBostoliid M CMEHa TUIIOB panuoHanbHOCTU. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTbh YYEHOTO.

[IpoGnema cooTHOmIeHUS HayKd M TexXHUKU. ColMalnbHble MOCIEACTBUS HAay4yHO-
TEXHUYECKOTO Mporpecca. DTUUECKUE U SKOJIOTMUECKUE UMIIEPATUBBI Pa3BUTHS HAYKU U TEXHUKU.

MecTo XMMUHU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHas MpobiieMa XUMUU KaK HayKd U
npou3BojcTBa. llemn w  3amaum  xumudeckoil — TexHosorun. Crnenuduka XUMHUKO-
TEXHOJIOTHYECKOI0 3HaHUA: (PyHIaMEHTaIbHOE U MPUKIIAJHOE, SMIIMPUUECKOE U TEOPETUUYECKOE.

4. O0beM yueOHOH TUCUMIIIIMHBI

Buner yue6HOM paboTh 3E Axan. 4. Actp. u.
OO0miasi Tpy10€eMKOCTb I CHUTIJIHHBI MO 4 144 108
y4eOHOMY IJIAHY
Konraktnas pabora (KP): 1,78 48 36
Jlexuun (Jlek) 0,89 32 24
[Tpaktuueckue 3ansatus (113) 0,89 16 12
CamocrositesibHas padora (CP): 1,22 60 45
CamMocTosTeTpHOE H3yYeHHE Pa3/IeiiOB 1,22 60 45
JUCITUTITUHBI
Buja koHTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 1 0,4 0,3
IToaroToBka K 3K3aMeHy 35,6 26,7
Bujg koHTpOJIS: JK3aMeH
AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«OCHOBBI IdKOHOMUKH U YIIPABJIeHUS MPOU3BOICTBOM
1 Heap AWMCOMIUIMHBI — TIOJYYeHHE CHUCTEMBbl 3HaHUH 00 HSKOHOMHYECKUX

3aKOHOMEPHOCTSAX  (YHKIMOHUPOBAHUS  MPOMBINIJIEHHOTO  IMPOM3BOJICTBA B  CHUCTEME
HAI[MOHANILHOW SKOHOMUKH, (OPMHUPOBAHHE SKOHOMHYECKOTO MBIIUICHUS M HCIOJIb30BaHUE
MOJIyYE€HHBIX 3HAHUHN B IPAKTUUECKOH IEATEIHHOCTH.

2 B pe3yabraTe H3y4eHUs: UCHUILINHBI 00yYaAIOUINIACS T0JIKEH:

Obnadams clenyOIUMA KOMIIETSHIIMSIMA U UHIUKATOPAMU UX JIOCTHKECHUS:

VK-10.1; YK-10.2; YK-10.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2;

OIIK-3.3; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3

3uamo:

- OCHOBBI SKOHOMHUYECKOU KYJIBTYpPHI, B TOM YHCIie JPHHAHCOBOM IPaMOTHOCTH;
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- OCHOBBI POCCUICKOM IIPaBOBOM CUCTEMBI M POCCUICKOIO 3aKOHOIATENbCTBA, IPABOBLIE U
HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe mpodecCHOoHaTbHON AeITeTbHOCTH;

- MPaBOBBIC HOPMBI, PETYIHPYIONIHNE OTHOIICHHE YEIOBEKa K YEJIOBEKY, OOIIECTBY,
OKpYXKarollen cpele;

- OCHOBHBIE KaT€TOPUU U 3aKOHBI SKOHOMUKH;

- OCHOBBI PKOHOMHYECKOU JAESATEIbHOCTU MPEANPHUATUS, €TO CTPYKTYPY U OTPACIEBYIO
crenuQuKy; KIacCu(YUKAIMUIO MPEANPUATHH TI0 TTPABOBOMY CTaTyCY;

- coJep)KaHUE JTarnoB pa3pabOTKA OMNEPATHBHBIX IUIAHOB pPabOThl MEPBHUYHBIX
MIPOU3BO/ICTBEHHBIX MOPA3CIICHUM.

Ymems:

- HWCIIOJIb30BaTh 3HAHUS OCHOB 3KOHOMMKHU IPU MPHUHSATHU OOOCHOBAHHBIX pEUICHUN B
Pa3IUYHBIX 00JIACTAX JACSITEILHOCTH,

- UCTIOJIb30BaTh 3HAHUS OCHOB YKOHOMUKH TP PEIICHUH MMPOU3BOJICTBEHHBIX 3a1a4;

- OCHOBaMH XO3SMCTBEHHOTO M KOJIOTMYECKOTO TPaBa;

- IPOBOJUTH TEXHUKO-KOHOMUYECKHI aHAJIN3 MHKCHEPHBIX PEIICHUH.

Braoemy:

- HaBBIKAMH BBIOOpa PKOHOMHYECKH OOOCHOBAHHBIX PEIIEHUN B PA3IMUHBIX 00IACTSIX
KU3ZHEICSITCIIbHOCTH;

- MeToJaMH pPa3pabO0TKH TPOU3BOACTBEHHBIX MPOTPAMM M IIJIAHOBBIX 3aJaHHUUN IS
MEPBUYHBIX POU3BOJICTBEHHBIX MO IPA3/ICIICHHI;

- HaBBIKAMHU BBIOOpPA SKOHOMHUYECKH OOOCHOBAHHBIX PEIIEHUN C YYETOM HMEOIIUXCS
OTpaHUYECHUH.

3 Kparkoe coaepxxanue JTUCUMILIIHHbI

Pa3znen 1. BBenenue. OCHOBBI PHIHOYHOMH 3KOHOMUKH

Tema 1: DxoHOMHUYECKHE TOTPEOHOCTH, O1ara U pecypchl. JKOHOMUYECKHUE CUCTEMBI U UX
cymHocTh. OOIIeCTBEHHOE MPOU3BOACTBO M SKOHOMHMYECKUE OTHOIIEHUs. [Ipon3BoACTBEHHBIE
BO3MOXHOCTH OOIIECTBa U SKOHOMUYECKH BbIOOP. KpHBas mpon3BOJCTBEHHBIX BO3MOXHOCTEH.
3aKkoH yObIBaroIIel peIeIbHOM MOJAE3HOCTH. THITBI M MOJICIIH SKOHOMUYECKUX CHCTEM. DIIEMEHT
SKOHOMMUECKOI cuctembl. TpaaunronHas 3koHoMu4eckast cuctema. CoOCTBEHHOCTh: GOpPMBI U
MyTU UX peoOpa3zoBaHUsl.

Tewma 2: PoiHOYHBIN MeXaHU3M clipoca U npeioxkeHus. CoBepiieHHas 1 HeCOBEpILIEHHAs
KOHKypeHUUU. ToBapHbI (PBIHOYHBIA) THUI OOILIECTBEHHOTO Mpou3BojacTBa. CylmIHOCTH U
YCIIOBUSI BO3HUKHOBEHHMS PbIHKA. BBl ppIHKOB U UX cTpykTypa. @yHkuuu peiHka. ToBap u ero
cBoricTBa. Cpoc U npeioKeHne Ha poiHKe. [IoHATHE «31acTUYHOCTBY. DIIaCTUYHOCTh CIpOca U
NpeAJIoKEeHUss, ToyeyHass U aAyroBas. CoOBEpIICHHAass M HECOBEPIICHHAs KOHKYPEHLIHH.
Mounononusa. Makcumu3zanust mpuObLTd MOHOTIONHCTOM. OIUTOMOHS.

Tema 3: [lonsiTue  HAIMOHAJIBHOW SKOHOMHUKH, OCHOBHBIE MaKpPOIKOHOMHYECKHE
nokasaresnu. [IoHATHS COBOKYITHOTO CIIPOCca U COBOKYITHOTO MPEIOKEHUS, (PaKTOPbI, BIUAIONIINE
Ha ux u3meHeHus. [lorpebnenus u coepexxenus. JKOHOMUUECKHit Kpyroobopot. IIpousBoactso,
obMeH u pacnpenenenue. [lorpebnenue, coepexeHne, MHBECTUIIUN TOBAPOB U YCIYT.

Tema 4: @unancoBas cuctemMa u ¢GuUHAHCOBAs MONUTHUKA oOmiecTBa. ['ocymapcTBeHHbIN
OIO/KET ¥ TOCYAAapCTBEHHBIN noaT. Hanoru u Hanorosas cucreMa.

Pa3nen 2. JxkoHOMHYeCKHE OCHOBBI YIIPABJICHUSI IPOU3BOICTBOM

Tema 5: [Ipennpusitue Kak CyOBEKT PHIHOYHOTO XO3SICTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX TpPOSBIEHUS Ha mOpeanpustuu. Ponp coenmmMamucra XUMHYECKOMN
npomsilieHHOCTH. [lpenmpusitue B cuctemMe pbIHOYHOW 3KOHOMHUKH. [Ipeampusarue — kak
CyOBeKT U OOBEKT MPEeANPUHUMATENHLCKON  JesATeNbHOCTH. 3aKoHOoJaTenbHass  0asa
NpeANPUHUMATENbCKON  AesTenbHOCTU. HOpMaTUBHO-NIPAaBOBBIE aKThHI, PETJIaMEHTUPYIOIINE
NesITeNbHOCTh mpennpusitus. OpraHu3aloOHHO-TIPABOBBIE  (OPMBI  MPEANPUHUMATETHCKOM
JEeSITENLHOCTH U KPUTEPUH UX BbIOOpa. DopMbl COOCTBEHHOCTH. BHEIIHSAS 1 BHYTPEHHSS cpea
MpEANPUSITHSL.
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Tema 6: MarepuanbHo-TexHHUeCKass ©0a3za mpousBoacTBa. ChippeBas M TOIUIMBHO-
JHepreTuyeckass 0aza XHMMHUYECKUX MPOU3BOACTB. lIpoW3BoACTBEHHass mporpamMma u
MIPOU3BOICTBEHHAS] MOIHOCTh MpeanpusaTHs. KauecTBO U KOHKYPEHTOCIIOCOOHOCTh MPOIyKIIHH.
DKoHOMHYECKOe OO0OCHOBaHWUE BBIOOpa ChIpbS W TOIUIMBA.  PecypcocOepexeHue.
AJlbTepHAaTHBHBIC HICTOUHHK CHIPbS U 3HEpruu. OpraHu3anus CKIAJACKOr0 X035HCTBa.

Tema 7: MarepuanbHO-TEXHHUECKHIE pecypcesl HPEIANPUATHS. OcHoOBHBIE
MIPOU3BOICTBEHHBIE (DOHIBI XUMHUYECKUX MPEANPHUATHIA: TIOHATHE, KIacCU(UKAIUSI U CTPYKTYpa.
[lonsiTue M CTPYKTypa OCHOBHBIX cpencTB. OLEHKa OCHOBHBIX CpEACTB. METOJIbI OIIEHKU
ocHOBHBIX (QoHA0B. [lokazarenn ucroap30BaHUS OCHOBHBIX IPOHM3BOJCTBEHHBIX (OHI0B. M3HOC
W aMopTH3amus OCHOBHBIX (oHIOB. OueHka >(PQPEKTHBHOCTH MCIOJIBb30BaHUS OCHOBHBIX
MIPOU3BOICTBEHHBIX (POHAOB. Bocmpons3BoiacTBo OCHOBHBIX cpencTB. OOOpOTHBIE CpeAcTBa
NPEINPUSATHS: TTOHITHE, COCTAaB M CTpyKTypa. Mcrounukn GpopMupoBaHus 0O0POTHBIX CPEJICTB.
Ob6opaunBaeMoCTh 00OPOTHBIX CPe/ICTB. MaTepuaibHbIe 3arackl Ha npeanpustuu. OnpenencHue
MOTPEOHOCTH B 0OOPOTHBIX CPEJICTBAX.

Tema 8: TpynoBsie pecypchl mpennpustus. llepcoHan mpennpusTéus ¥ ero CTPYKTypa.
OcCHOBBI OpraHuzaluy Tpyaa Ha npeanpusTii. I¢G(GeKTUBHOCTh MCIOJIb30BaHUS MEpCOHaIa U
pabouero BpemeHu. [Ipou3BOIUTEIBLHOCTh TPyAa W oriaTa Tpynaa. Opranuzanusi 3apaOOTHON
IaTel Ha npeanpusTiHi. COCTaB M CTPYKTypa MPOMBIIIIICHHO-TIPOU3BOJACTBEHHOTO MTEPCOHATIA.
[Tpon3BOANTENEHOCT Tpy/a: MOHATHE, TIOKA3aTeIH U METObl U3MepeHus. UHauBuyaapHas U
oOIIeCTBEHHAsT  TPOM3BOIUTEIBHOCTh  Tpyda. Pe3epBel W (aKTOpbl  TOBBIIICHUS
MIPOU3BOIUTEILHOCTH TpyAa. DOPMBI, CUCTEMBI U pa3Mep OTUIATHI TPYyAa Ha MPEANPHUSITHH.

Pa3nen 3. TeXHUKO0-I9KOHOMHYECKUI AaHAINU3 HHAKEHEPHBIX PeLIeHuil

Tema 9: JIoxopI ¥ pacxo/ibl Ha MMPOU3BOJICTBO, U PEATU3AIIUI0 IPOAYKIIMH MIPEIIPUSTHSI.
W3nepxku TpOW3BOACTBA MPOAYKIHMH (C€OECTOMMOCTH), MPUOBLIb, PEHTA0CTBHOCTh U
ueHooOpazoBanue. IloHATHe 3arpaThl Ha TNPOU3BOJACTBO M peATH3AMI0  MPOAYKIUU
(cebectoumocTs). Bubl 1 3HaUeHME Kiaccudukaiuu 3aTpar. CTpyKTypa 3aTpaT Ha IPOU3BOJICTBO
U pealu3alui0 MNPOAYKIHU. TEeXHUKO-dPKOHOMHYECKHWUA aHadu3 WHXEHEPHBIX PpEIICHUH.
OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO M PEAU3aLUI0 MPOAYKIUH B KOMIUIEKCHBIX
npou3BoicTBaX. OCHOBHBIE IMYTH CHUXEHHUS 3aTpaT Ha IMPOU3BOJCTBO NPOAYKUMHU. JlOXOIbI
npennpusaTus. [lonstre npuObLTH U A0X0a MPEANPUITHS, METOJIbI UX pacueTa. PentabenbHOCTb,
ee BUbI U MeTObI pacyera. [IyTu noBbileHNs MPUObUIH U PEHTA0EIbHOCTH Ha MIPEIITPUITHSIX.

Tema 10: LlenooOpa3oBanue u 1eHOBasi MOJUTUKA. LleHa Ha TPOAYKUIUIO U MPUHIUIIBI
ueHooOpaszoBanusa. Bunel nen. CTpykTypa IieHbl, cUcTeMa LieH. B3auMocCBs3H LIeH U U3AEpiKEK.
IlenoBas nonutuka. PazpaboTka IeHOBOM CTpaTeruu.

Tema 11: dunaHCOBO-KpEAUTHBIE OTHOIICHHUS MpeaPUITHIA u cucrema
Hanoroo6noxkenus. llonsatue, coctaB u cTpykTypa (uHaHcoB mnpeanpuatus. [IpuHIUNBI
Hanoroo6noxkenus. Hajoru u miarexu, yCTaHOBJICHHBIE 3aKOHOJATEIbCTBOM: BHJbI, CTaBKH,
00BEKTHI HAJIOTOOOJIOKEHUSI U CPOKHU YIIJIaThl HAJIOTa B OIOJDKET.

4 O0beM y4yeOHOM JMCUMILINHBI

O0BbeM THCHUILTHHBI
Bua yuyeOHo# padoThI Axan, | Acip.
3E
q, q,

OO0masi Tpy10eMKOCTh IV CHUILJIHHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,89 32 24
Jlexmun 0,44 16 12
[Ipaktuueckue 3ansarus (113) 0,44 16 12
CamocrosiTesibHas padoTa 2,10 76 57
KoHTakTHas camocrositenbHas paboTa 0,4 0,3

2,10
CaMocTOsATENbHOE U3YUEHUE PA3/IEI0B AUCITUILIMHbI 75,6 56,7
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Bua nTOroBoro KOHTpoJIs: | 3auer ¢ oneHkoi

AHHOTAI U padoyeil MPorpaMMbl AU CHHUIIHHbI
«O01mAas ¥ HeOPraHUYecKasi XUMU»

1 Ilear AMCHMIJMHBI — TNPUOOPETCHHWE 3HAHWK W KOMIICTCHIWH, (opMupoBaHHe
COBPEMEHHBIX MIPEJICTABJICHUI B 00JIaCTH TEOPETUIESCKUX OCHOB XHUMHUHU U XUMHUU DJIEMEHTOB.

2 B pe3yabTaTe M3y4YeHUs1 JUCHUILIMHBI 00yYaKOLIUIiCS T0JIKEH:

Obnadams ClenyONMMA KOMIIETCHIIUSMU U UHANKATOPAMH UX JOCTHXKEHUS:

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

3uams:

— BJIEKTPOHHOE CTPOEHHUE aTOMOB M MOJIEKYII;

— OCHOBBI TEOPUU XUMHYECKOM CBSI3U B COCIMHEHUSX PA3HbIX THUIIOB, CTPOCHHE BEUIECTBA
B KOHJICHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHUS XMMHYECKHUX MPOLUECCOB M XapaKTEPUCTUKH
PaBHOBECHOTO COCTOSIHUS,

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUI B PACTBOPAX AIEKTPOJIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIMOHHBIX COCTMHEHU;

— MOJTy4YE€HHE, XUMUYECKUE CBOMCTBA MMPOCTHIX U CI0KHBIX HEOPTraHUYECKUX BEIIECTB.

Ymemo:

— BBINOJIHATH OCHOBHBIE XUMHYECKHUE OIEpPAMH, OMPEACNSITh TEPMOIMHAMHYECKUE
XapaKTePUCTUKH XUMUYECKUX PEAKIIUA U PAaBHOBECHBIE KOHIIEHTPALIMH BEILIECTB;

— HCIOJIb30BaTh OCHOBHBIE XUMHUYECKUE 3aKOHBI, TEPMOJMHAMUYECKUE CIPABOYHBIE
JaHHbBIE JJIs peleHus NpodecCHoHaIbHBIX 33/1a4;

— TPOTHO3UPOBATH BIMSHHUE PA3IUYHBIX (DAKTOPOB HA PABHOBECHE B XHUMHYECKHX
peakumsIx.

Bnraoemy:

— TEOPETUYECKUMU METOJAaMHU OIMUCAHUS CTPOECHMS U CBOWCTB MPOCTBIX M CIIOKHBIX
BEILIECTB Ha OCHOBE AIEKTPOHHOTO CTPOEHUS UX ATOMOB U MOJIO)KEHUS B IEPUOUUECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU pa0OTHI B XUMUYECKO JT1abopaTtopuu;

— DKCHEPUMEHTAJbHBIMA METOJAAMU OIPENEICHUS HEKOTOPhIX (PUIUKO-XUMHUYECKUX
CBOWCTB HEOPraHUYECKUX COEAMHEHUH.

3 Kparkoe coaepxxanue JUCUMIIIHMHBI

Pasznen 1. [lpuHOunb XuMun

1.1 Ctpoenue aroma.

BonHoBble cBoiicTBa MaTepHuanbHBIX 00bEKTOB. YpaBHeHue Ae bpoitns. CooTHomieHue
HeonpenenenHocrei ['elizendepra. [lonarue o kBaHTOBOI MexaHuKke U ypaBHeHuu LlIpeaunrepa.

1.2 [lepnoinueckuii 3aKOH U IEPUOJUYECKAsT CUCTEMA.

CoBpemenHast GpopMynupoBKa mepuoanYeckoro 3akoHa. Ilepumomuueckasi cucrema u ee
CBS3b CO CTPOCHHEM aTOMOB. 3allOJHEHHE DJIEKTPOHHBIX CJIOE€B M OO0OJOYEK aToMOB B
IepUoInIecKoit cucreme srmeMmenToB [[.M. Menneneena.

1.3 OkuCIUTENbHO-BOCCTAHOBUTENBHBIE ITPOLIECCHI.

Crenenn oxkucieHus. BaxkHellline OKUCIUTENN U BOCCTAHOBUTENU. BaxkHelIne cXembl
MpEBpAIIEHUs BEIIECTB B OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

1.4. XumMuueckast CBsI3b U CTPOCHUE MOJIEKYII.

KoBaneHnTHast cBsi3b, OCHOBHBIE IOJIOKEHUSI METO/Aa BAJIEHTHBIX CBsi3el. PaccMoTpenue
CXeM MepeKpbIBaHMs aTOMHBIX OpOuTaneii mpu 00pa3oBaHUU CBs3eil B MosieKynax. [ ubpuanszamus
BOJIHOBBIX (DyHKIMH. OCHOBHBIE MOJIOKEHHUSI MeTo1a MOJeKyIapHbIX opouTtaneit (MO JIKAO).
Meton T'mmnecrm. OOmme cBeAeHHUS O KOMIUIGKCHBIX COCIUHEHHSIX, HX CTpPOCHHE.
MexMonexkysipHas U BHyTPUMOJIEKYIISIpHAs BOAOPOIHAS CBs3b. MIOHHAs CBA3b Kak MpeaenbHbIN
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cilydail KOBaJIEHTHOM cBsizu. OOIIME NpeACTaBICHUS O MEXKMOJIEKYISIPHOM B3aUMOJIEHCTBUU:
OPUEHTALIMOHHOE, HUHAYKIIMOHHOE, IUCIIEPCUOHHOE B3aUMO/ICHCTBUS.

1.5. IloHsATHE O XUMHUUYECKOHN TEPMOIMHAMUKE.

TepmogunamMudeckne  QyHKIMH — COCTOSIHUSL  (XapaKTEepUCTHYECKUE  (YHKIIHM).
BHyTpeHHsIsT SHEpTUsl ¥ SHTANBINS, X QU3HUECKUN CMBICI. TEepMOXUMHUS U TEPMOXUMHUICCKUE
ypaBHeHus. 3akoH ['ecca u crnepctBus u3 Hero. [lonaTue 06 HTpoONHH, a0COIIOTHAS SHTPOIIHS U
CTpOE€HHE BelllecTBa. MI3MeHeHne 3HTponuu B pa3IMyHbIX [IpoLieccax.

1.6. [lonsiTHe O XUMUYECKON KMHETHKE. XMUMHUUECKOE PaBHOBECHE.

OnHocTauifHBIE U CIIOXKHBIE PEAKIMU. 3aKOH JIeUCTBYOmMMX Macc. KoHcTaHTa cCKOpOCTH
peakuuu. MOoJIeKyIIpHOCTh M MOPAJOK pEaKIUH. 3aBUCHUMOCTb CKOPOCTH pPEaKIHMH OT
TEMIIEPATYPbl; SHTAIBINA aKTUBALMU. | OMOTEHHBIN U T€TEPOTCHHBIN KaTaJIN3.

HctunHoe u kaxyieecs paBHoBecus. KoHcTanTa Xumudeckoro paBHoBecus. CMelieHue
XMMHUYECKOTO paBHOBecus, npuHuui Jle-llarense — bpayna.

Ouneprus ['n06ca, ee cBA3b ¢ APHTpoNMENH U FHTAIbINEH. PUZNYECKUI CMBICI SHEPrUu
I'n66ca. DHTpONMUIHBIN W SHTANBNUAHBIA (akTopbl mpornecca. CBs3p AG’: ¢ KOHCTaHTOM
paBHOBECHSL.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipouecchl,  compoBoXkaawolMe  00pa3oBaHUWE  JKUIKUX  MCTHHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB M DJIEKTPOIUTOB. ACCOLMHUPOBAHHBIE M HEACCOLMHPOBAHHBIE AJIEKTPOJIUTHI.
Crenens aucconumanuu. KoHncranta nucconmanuu. PaBHOBecume B cHCTeMe, COCTOSIIEH W3
HACBILIEHHOTO PacTBOpa MajopacTBOPUMOIO 3JIEKTPOJIMUTA M €ro KpUCTauloB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX coeqMHeHH. PaBHOBecHe nucconuanuu Bojibl, HOHHOE MPOU3BEACHNE
BOJIbI U €r0 3aBUCUMOCTH OT Temnepatypsl. [llkana pH. ['naponus conen.

Pa3znen 2. Heoprannueckasi Xumusi

2.1. XuMus S-31€MeHTOB. 2.2. XuMHs P- 3JIEMEHTOB.

Bopopon-niepBbiii 3€MEHT MEPUOTUYECKON CHCTEMBI, €r0 JABOMCTBEHHOE MOJIOKECHHE.
OnemeHTbl 1-2 m 13—-18 rpynn nepruoanYecKol CUCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHUU
AIIEKTPOHHBIX KOHGUrypanuii, BEIMYMH pPAJAUYCOB, 3JIEKTPOOTPUIATEILHOCTH W DHEPIUU
VMOHU3AIMY aTOMOB. THUIIMYHBIE CTENIEHN OKUCIIEHHS. XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHUMU M CBOMCTBAX OCHOBHBIX THUIIOB COEJUHEHUM, UX IOJy4YEHUE.
[IpuponHble coeMHEHHUs], TOTYYeHUE U IPUMEHEHUE.

2.3. Xumus d-anementos. 2.4. Xumus f- snemenTos.

OneMmeHTbl 3—12 rpymnn NepUoIUYECKON CHUCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHUH
AIIEKTPOHHBIX KOH(PUTYypaluii, BEIUUUH PalnyCcOB, SHEPIrUH MOHU3ALINN, XapaKTEPHBIX CTENeHel
OKHCJICHUsI, KOOPAMHALIMOHHBIX YHCeNl aTroMoOB. [IpupojHbIE COEIMHEHHUs, NOJydyeHUEe U
comocTaBieHue (PU3MUECKUX U XUMUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpoeHHe U CBOMCTBA
OCHOBHBIX THIIOB coequueHuid. OcobenHocTH f- aeMeHTOB.

4 O0beM y4yeOHOM IMCUMILINHBI

Beero Cemectp
Bua yueOHoii paGoThI 1 2
3E Axan.4. | 3E | Axkag.u. | 3E | Axkag. u.
OO0mast Tpy10eMKOCTh AACITUTIIAHEL 12 432 7 252 5 180
Konrakrnas padora — 5,33 192 [311| 112 | 222| 80
ay/INTOPHbIE 3aHATHS:
Jlexuun 1,78 64 0,89 32 0,89 32
[TpakTiaeckue 3anstus (I13) 0,89 32 0,89 32 - -
JIaboparopubie paboTsl (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHas padoTa 4,66 167,8 2,89 104 1,77 63,8
KonTakTHas caMOCTOSITEIbHAS 4.66 i 2,89 i 1,77 i
pabota
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CamocrosiTensHOE U3yUeHUE 167.8 104 63.8
pa3nenoB JUCUUIUINHBI ’ '
Buabl kKoHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonraktHas padora — 08 04 04
IPOMEKYTOYHAS ATTECTALUS 2 ' 1 ’ 1 ’
[ToaroToBka K sK3aMeHy 71,2 35,6 35,6
KypcoBas paGora 0,01 0,2 - - 0,01 0,2
KonraktHas padora —
MPOMEKYTOUHAS ATTECTAIHSI 0,01 0.2 ] ] 0.01 0:2
Bujx uTOroBoro KOHTpOJIf: JIK3aMEH ’k3amen, KP
Cemectp
Bua yueOHoii paGoThl Beero 1 2
3E AcTtp. u. 3E Actp.u. | 3E | AcTp. u.
OOr11ast TPy I0EMKOCTE TUCITAITINHBI 12 324 7 189 5 135
Konrakrnas pagora- 5,33 144 | 311 | 84 |222| 60
ay/INTOPHbIE 3aHATHS:
Jlexiuu 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausatus (113) 0,89 24 0,89 24 - -
JlabopaTtopusie paboTsr (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTesibHas paboTa 4,66 125,85 | 2,89 78 1,77 | 47,85
KoHTakTHast caMOCTOsTEIIbHAS i ) )
Iéi?v?:jmmenmoe U3ydeHHE 4,66 289 Lt
pa3fesoB MUCIUTUIAHBI 125,85 8 47,85
Buabl KoHTpOJIS:
IK3aMeH 2 54 1 27 1 27
KonTaktHas pabora — 06 03 03
MIPOMEKYTOYHAS ATTECTAIINS 2 ' 1 ’ 1 ’
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Kypcosasi pabora 0,01 0,15 - - 0,01 0,15
KonTaktHas pabora — 0,01 0,15 ) ) 0,01 015
MIPOMEKYTOYHAS ATTECTAIIUS
Bujx uTOroBOr0 KOHTpOJIS: IK3aMeH sk3ameH, KP

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI

«Opra}mqecrcaﬂ XUMHUD»

1 Ieabp AMCHMIUIMHBI — IPHOOPETEHNE CTYJCHTaMU 3HAHUN O CTPOCHMM OPraHUYECKUX
COEIMHEHU I, OCHOBHBIX XMMHUYECKHUX CBOMCTBAX Pa3/INYHbIX KJIACCOB OPraHMUECKUX COCTMHEHUN
U METO/IaX UX MOJIy4EeHHUs], KaK IPOMBIIIJICHHBIX, TaK U JJAOOPATOPHBIX.

2 B pesyabraTe n3y4eHusi AUCHUHUILIMHBI 00y4alOIIMICS H0JIKEeH:

Obnadamye cleayOMUMH KOMIIETEHIIMSAMU U UHIMKATOPAMH UX TOCTH)KEHUS:

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

3name:
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— TEOPETUYECKHE OCHOBBI CTPOCHHUS M CBOMCTB pPa3jIMYHBIX KJIACCOB OPraHUYECKUX
COCIIMHEHUH;

— CIOCOOBI TOJIydeHUsI M XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKHX
COCIIMHEHU;

— OCHOBHbBIE MEXAHU3MBI IPOTEKAHUSI OPraHUUECKUX PEAKIIUI;

Ymemo:

— MPUMEHSATh TEOPETUYECKUE 3HAHMSI JJI CUHTE3a OPraHMUYEeCKUX COSAMHEHUN pa3InyHbIX
KJIaCCOB;

— aHAJIM3UPOBATh U MPEJICKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COEIMHEHUM;

— COCTABJISITh CXEMBbI CHHTE3a OPraHMYECKUX COCAUHEHUN, 3aJaHHOTO CTPOCHHS;

Braoemy:

— OCHOBaMHU HOMEHKJIATYpbl U KJIacCU(PHUKAIUU OPraHUYECKUX COETMHEHUM;

— OCHOBHBIMH T€OPETUYECKUMH MPEICTABICHUSIMU B OPraHUYECKON XUMUM;

— HaBbIKaMH 00OCHOBAHMSI pallMOHATIBHBIX CIIOCOOOB MOTY4YEHUsI OPraHUYECKUX BEIIECTB.

3 Kpartkoe coaep:kanue JMCIHHUIIHHbI

Pazgea 1. Teopust XuMmn4ecKoro cTpoeHus u yriesoaopoast (YB). Apomaruueckue
COeIMHEHUsI.

1.1. IIpupoga XxuMHUECKOH CBS3U

[Ipupona koBasieHTHOM CBsA3U. Dopmynsl Jlprouca. dopmaneHblil 3apsa. Teopus
rudpuanzanuu AO. Teopust OTTaIKMBaHUs JIEKTPOHHBIX Map BaieHTHOH 06oi0uku (O3I1BO) n
dbopma Mousekyl. ATOMHO-OpOWUTanmbHble Mojenu. [loyisipHOCTH  KOBaJeHTHOM  CBS3U.
WnnykruHeii  a¢ddexr 3amectutenedl. [lenokanu3oBaHHash KOBaJeHTHas CBS3b, YCIOBUS
nenokanuzanuu. Conpspkenue. Pe3onancHble cTpykTypbl. CBepxcompsbkenue. Ilonarue o
MEXaHU3ME XMMHUYECKOW peakuuu. lIpomexyrodHble COEIUHEHUS W YacCTHIbl OPraHUYECKUX
peakiuii: JOHOPHO-AKIENTOPHbIE KOMIUJIEKChl, HMOHHBIE Mapbl, KapOOKATHOHBI, KapOaHUOHBI,
paguKaibl.

1.2 Ankanbl. CtepeonsomMepus. LlukioankaHsl.

l'omonornuecknit psa. M3omepus. Homenkmarypa. CrnocoObl mostydenusi.  OOmmast
XapaKTEePHUCTHKA PEAKIMOHHOW crocoOHOoCTH. Peakruu ankaHoB. ['ajoreHMpoBaHHE MeETaHa.
Mexanu3zm peakuuu. MeTwibHBIN paaukai, cTtpoeHue. lloctynmar Xsmmonpga. Peaknuu
TaJIOTEHUPOBAHUS ~ TOMOJIOTOB ~ METaHa:  OpUEHTAlus, pEaKkUUMOHHas  CIIOCOOHOCTb,
PEruoCeNeKTUBHOCTD. Psii yCTOWYMBOCTH aJIKMIIBHBIX pajvKaioB. [Ipyrue pagukanbHble (1IeTHbIe
U HeleNHbIe) peakluu ankaHoB. CTepeon3oMepHs alKkaHOB. XUPATbHOCTb.

Huxnoankanpl. CriocoObl mosrydeHus. Peakuuu muknoankaHoB. OCOOCHHOCTH peaKIIHit
MaJIbIX LUKJIOB.

1.3. AnkeHbl. ATKUHBI

I'omonoruueckuit  psan.  M3omepus.  Homenxnmatypa.  CrocoObl  HOJTydeHUs.
[IpocTpaHncTBEHHOE CTpOEHHME M NPOCTPAHCTBEHHAs M30MEpPUsl AJIKEHOB. Peakuuu ajnkeHOB.
Peakuuu »5eKTpodHIBHOTO MPUCOCTUHEHHS AaJKEHOB: MPUCOCTUHEHHE TalloT€HOBOJIOPOJIOB,
BOJbI,  TrajoreHoB.  ['uapoGopupoBaHHe  AIKEHOB.  PermocenekTHBHOCTh  peaKIMii
ANEeKTPOUIBHOTO MPUCOSAUHEHUA. MeXaHu3M NPUCOEINHEHUsI TaJOTeHOBOJOPOia K alKEeHY.
[IpaBuno MapkoBHUKOBa M ero TeopeTndeckoe oObsicHeHue. CBOOOJHOPAIUKAIBHOE
npucoemHeHne OpoMoBoaopoaa (nepekucHsl 3dext Kapaia). AnmmibHoe rajoreHupoBaHHe.
OxucneHre U 030HOJIM3 alKeHOB. IlosydyeHue BUI-AUOJIOB, anbIETUIOB, KUCIOT. OKucCiIeHne
QJIKEHOB B IIPUCYTCTBUH COJIEN Mayutaaus. I eTeporeHHoe ruipupoBaHue.

Ankunbl. 'omonornueckuit psn. Mzomepus. Homenknarypa. CrocoObl mosydeHus.
Peakuun ankmHoB. CH-KucinotHocThb. AneTwiIeHHIbl, CTPOEHHE M CBOMCTBA. Peakuun
ANEKTPO(UIBHOTO TNpHcoeanHeHHs. Peakiuu HykiaeoduiabHOro npucoenuHeHus. OKucieHue,
BOCCTaHOBJIEHUE, TMIPUPOBAHUE AJIKHOB.

1.4. AnkagueHsl.
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Peakiuun 1,2- u 1,4-npucoequHeHrs TaJOTE€HOBOJOpOJa U TaJOTEHOB K JUEHaM.
O3ononus. BoccranoBnenne u okuciaeHue aueHoB. CrocoObl MmoJlydyeHHs IHEHOB. Peaxius
Jlebenesa. Peakuu Jlunsca-Anbaepa.

1.5  Teopuu apoMaTHYHOCTH.

OcobeHHocTH  (U3MYECKUX W  XUMHUYECKUX CBOHMCTB Oenzona. CoBpeMeHHBIC
IIPEJICTaBJICHMSI O CTPOEHUH OeH301a. ApoMaTUUECKuil XapakTep OeH3051a. DHeprus CONpsHKEHUS.
OOmue kputepuu apoMaTuyHocTH. OOLIas XapaKTEpUCTUKA PEaKIUOHHOW CIOCOOHOCTH
OeH3zoa.

1.6 CoenunHeHmst OEH30JIBHOTO psijia

MNzomepus. Howmenkmarypa. CnocoObl  monydeHus. Peaknwm — 3eKTpOQ(UIBHOTO
3amemieHusi.  Peaknuu — OeH30ia:  HUTpOBaHUE,  TaJOI€HUPOBAHME,  CYIb(HUPOBAHUE,
ankwivpoBaHue M auuivpoBanue no Ppupemo-Kpadrey. YcenosBus peaxuuil. Mexanusm
ANEKTPOPIIHLHOTO 3aMeleHusl Ha TpuMepe OeH3omna. CTpoeHne G-KOMILIEKCa.

Bnusinue 3amectureneil B OEH30JbHOM KOJIBIIE HAa HANpaBJICHHE M CKOPOCTb peakuuid
ANEKTPOUIBHOTO 3aMEIEHUS: Opmo-napa-opUEeHTAHThl AKTUBUPYIOIINE U JI€3aKTUBUPYIOIINE,
MeTa-OpUEHTAHTHI JIe3aKTUBUpYIOIIKe. BiusHue Ha ycTOHYMBOCTh G-KOMILIEKCOB.

AnxunOenzonsl. CrnocoObl  mosydeHHs] ankuiOeH30710B. (OCOOEHHOCTH  peaklMid
ankunpoBanus no Opuaemo-Kpadprcy. Xumudeckue cBoiicTBa ankmiOeH30510B. Baxneimue
MpeICTaBUTENN: O€H30J1, TOJYOJI, KCUIIOJIbI, KyMOJI, CTUPOJL.

Pa3znen 2. «Meramioprannyeckue coefuHenus. I'ajsorenonpoussoansie. Cnuprsl,
(peHoJ1b1, IpocTHIE IPHUPBI»

2.1  MeramtoopraHMYecKue COeTMHEHUS

Peaxtus ['punsspa. [loayuenue cnupToB ¢ HCOJIB30BaHUEM peakTuBa [ puHbsIpa

2.2 l"anoreHonmpoun3BoIHEIE

Ankun- n amnuiranoreHuabl. Peaknuu Hykineo(uIbHOrO 3aMelleHHs M OTLICIUICHHUS.
[lonstne HyKJICOQUIBHOCTH M OCHOBHOCTH pPEareHTOB. BHUMOJIEKYISpHBIA  MeXaHU3M
HyKJIeopuiapbHOTO 3amenieHuss (Sn2). BumsiHMEe OTAENbHBIX (aKTOPOB Ha PEAKIMOHHYIO
CIOCOOHOCTh TaJIOT€HONPOU3BOAHBIX: CTPOEHUE CyOCTparTa, XapakTep yXOJIsIled IpyIibl, cuila
HYKJICOpMIBHOTO  peareHTa, Tmpupojga pactBoputens. (Crepeoxumusi  peakumii  Sn2.
MOHOMOEKYJIAPHBII MEXaHU3M HYKJIeO(UIbHOTO 3aMelieHus. BiusHue oTnenbHbIX (pakTopoB
Ha PEaKUUOHHYIO CIIOCOOHOCTh TaJIOTEHOIIPOM3BOJHBIX: CTpOEHHE cyOcTpara, HpuUpoia
HYKJIeo(pUIBHOTO areHTa u pactoputess. Crepeoxumus peakiuidi Sn1. HampaBnenue peakmuit
oTIIeTUIeHUs: mpaBwiia 3aiteBa u ['opmana.

Apomaruueckue rajoreHonpousBogHble. OCOOEHHOCTH CBS3U YIJIEpOA-TAJOreH U
peaKkuMy 3aMeleHHsl TaloreHa. 3aMellleHue rajljoreHa B akTUBUPOBAHHBIX M HEAKTHBUPOBAHHBIX
rajJloreHapeHax.

2.3 Couptel. DeHOIBI.

Onnoaromusle ciupThl. Knaccudukarmsa u Homenkinarypa. CriocoObl HOIy4eHusl.

Xumnueckue cBoicTBa. Peakiuu HyKIeo(pUIBHOTO 3aMelleHHsl cnupToB. Peakiuu
NMUMUHUPOBaHUsL. OKUCIIEHUE U JeTUAPUPOBAHUE.

®enoubl. Knaccugukanus n Homenkinarypa. CrnocoOsl mosnydyenus. Peakunu rupokcu-
rpynnsl. Peakium ankuiMpoBaHUS M allMiIMpOBaHUA. Peaknuum apoMaTH4ecKoro sjapa:
raJjoreHMpoBaHue, HUITpOBaHuUe, cylbhupoBanue, HUTpo3upoBanue. Peakuus Konasoe-IImurra.

2.4 IIpoctblie 3¢upbl. DMOKCUBI.

Crnioco0bl mostydeHus. XuMU4Yeckue cBoMcTBa. Peakiinu pacienyieHust IpocThiX 3(pupos
raJJor€éHOBOJIOPOJIOM: HarpaBieHue peakuuil pacmieruieHus. CHHTe3 SMOKCHUIOB. PackpbiTHe
SMOKCUHOTO LIUKJIA.

Pa3znen 3. «Aabaernabl, keToHbl. KapOoHOBBIE KHCJIOTHI M UX (DYHKIHMOHAJILHBIE
NPOU3BOIHBIC. A30TCOEPIKALINE COeHHECHHUD)

3.1 Anbaeruabl 1 KETOHBI

CrniocoObl mostydeHus. XumMuueckue cBoiictBa. Peakuuun npucoequnenust O-Hykineouion
(Boma, cnupThl, ankoroiyisATel). Peakuun c N-HykineopuiaaMu: MeXaHU3M HYKIEO(UIBHOTO
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MPUCOEIMHEHUA-OTILICTIJICHUSIHA TTpuMepe OeH3allbaHWINHA (aMMUAK, TIEPBUYHBIE U BTOPUYHbBIC
aMUHBI, THAPOKCWJIAMUH, THuApa3uHbl). Kero-eHonmpbHas Tayromepus. Peakuun o-
rajorenupoBanusd. Peakuns Kannuunuapo, ee mexaHu3M. BoccTaHOBIIEHHE 1O COUPTOB U
YIJIEBOIOPOIOB.

3.2  KapOoHOBBIE KHUCIIOTHI.

OnHOOCHOBHBIE KapOOHOBBIC KHCIOTHL. Kiaccudukanus m HOMeHKarypa. CrocoOsr
noydeHusi. Peaknmmm ¢ HykieoQUIBHBIMH peareHTaMu (aMMUak, CHOUPTHI). Peakius
sTepu(HKaNU, ee MeXaHu3M. BoccTaHoBieHue.

3.3  DyHKIMOHAIBHBIC MPOU3BOIHBIC KAPOOHOBBIX KUCIOT

OYHKIIMOHAIbHBIE ~ TPOU3BOJHBIE  KapOOHOBBIX  KHUCJOT: raJIoreHaHT UIPH b
(aumnranoreHupl), aHTHAPUIBI, CIOXKHBIE 3(PHPHI, aMuabl, HUTPWIBL CHOCOOBI MOTyYeHUs.
Peakmuu N- u O-anmnupoBanusi, X MeXaHU3MBbI. [ UIpOJIN3: KUCIOTHBIN U OCHOBHBIH.

3.4 Hurpocoenunenus

Knaccudukanus m HOMeHknaTypa. CnocoObl mMojydeHUs. XWUMHYECKHE CBOMCTBA.
Peakunu BoccTaHOBIIEHHUS.

3.5  AwmwuHbI

Knaccudukanms um HOMeHKIarypa. XHUMHYECKHE CBOWCTBA. Peakumu ¢ KHUCIOTaMH,
CTpOECHHUE COJiel. ANKWIMPOBAHHE W anuiupoBaHue. [lomydeHne nMa3zoCOECTMHEHUN peakiuuen
nrazoTupoBaHus. [IpumeHeHue coneit 6eH30J11Ma30HUS AJIsl CHHTE3a: TalloreH00eH30J10B, (peHoa,
aHU30J1a, TUIpa3uHa, OEH30J1a.

4 O0bem y4eOHOM TMCHUIJIMHBI.

Cemectp
Beero 2 ceMecTp 3 cemecTp
Bun yaeOHoM paboThI
3E Axan. 3E Axan 3E Axan.
q. . q. q.
OO6mrast TpPyA0€MKOCTh UCITUTLTHHBI 9 324 3 108 6 216
KonTakTHasi paboTa — ayIuTOpHbIE 3,11 112 1,33 48 1,78 64
3AHATHA:
Jlexunn 1,33 48 0,44 16 0,89 32
[Ipaktuueckue 3ansarus (113) 1,78 64 0,89 32 0,89 32
CamocrosiTeJibHasi padoTa 4,89 176 1,67 60 3,22 116
KonTtakTHas camocTosiTebHas paboTa 0,4 0,4 -
CamocTosTenpHOE H3yUeHHE Pa3/IeiioB 4,89 175.6 1,67 59.6 3,22 116
IIACIUATUINHEI
Bujabl KOHTPOJISA:
9K3aMeH 1 36 - - 1 36
KonTakTHass pabota — HpOMEXyTOYHAs
0,4 - 0,4
aTTecTalus 1 - 1
IToaroToBka K 5K3aMeHy. 35,6 - 35,6
3aver ¢
Buja nToroBoro KOHTpoOJIs: - 9K3aMeH
OLIEHKOM
Beero Cemectp
Bl yueGHOi paGoTI 2 cemecTp 3 cemecTp
3E Actp. 3E Actp. 3E Act
q, q, p. 4.
OO0mast TpyA0eMKOCTh AUCIUTIIHHBI 9 243 3 81 6 162
KonTakTHast paboTa — ayAnTOpHBIE 3.11 84 1,33 36 1,78 48
3aAHATHA:
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Jlexunu 1,33 36 0,44 12 0,89 24
[Tpaktaeckue 3anstus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 4,89 132 1,67 45 3,22 87
KoHrakTHas camoctosiTenbHas paboTa 0,3 0,3 -
CaMOoCTOATETFHOE N3YUCHHUE Pa3/IeioB 4,89 131,7 1,67 44,7 3,22 87
IIACHUTUIUHBI
Buabl KOHTpOJIA:
9K3aMeH 1 27 - - 1 27
KoHrakTHas paboTa — TpOMEXKYTOYHAsS
0,3 - 0,3
aTTecTarys 1 - 1
[ToaroroBka K K3aMeHy. 26,7 - 26,7
3auer ¢
Buja nToroBoro KOHTpoOJIsi: - JK3aMeH
OLICHKO¥

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNIMHBI
«AHAJIUTHYECKAST XUMU»

1 eap aucOMIIMHBI — TpUOOpETEeHHE OOYJArONIUMHUCA 3HAHUW M KOMITETEHIIUH,
HEOOXOUMBIX TSI pelIeHUs KOHKPETHBIX 3a7[ad XUMUYECKOTO aHaIu3a.

2 B pe3yabTaTe H3y4YeHUs1 AUCHMILINHBI 00y4aKOLIUIiCS JOJIKEH:

Obaadoams cleqyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaMU UX JTOCTHKEHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3.

3namo:

- OCHOBHBIC TIOHATHUS, TEPMHUHBL, METOAbl M MpPHUEMBI KAa4eCTBEHHOIO U
KOJIMYECTBEHHOIO XUMUYECKOTO aHAJIN3a;

- TEOPETUUYECKHE OCHOBBI (PU3NKO-XMMHUUYECKHX METO/I0B aHAIIN3a;

- IPUHLUIOBL pabOThl OCHOBHBIX HPHUOOPOB, HCHOJb3YEeMBIX I IPOBEICHMUS
KAa4eCTBEHHOTO M KOJIMYECTBEHHOTO AHAJIN3a;

Ymems:

- IPUMEHATh IPUOOPETEHHBbIE NPAKTUYECKUE HABBIKM B IPOQPECCHOHATBHOM
JESITEIbHOCTH [UIsl PEIICHNUs] KOHKPETHBIX AHAJTUTUYECKUX 3a1a4;

- IPOBOJIUTh OOOCHOBaHHBIM BHIOOp MeTOJAa aHaiM3a C Y4EeToM Leled WU
0COOEHHOCTEH JaHHOW NMPAKTUYECKOU 3a/1auu;

- IIPOBOJMTH PacyeThl HA OCHOBE IIPOBEACHHBIX UCCIIEIOBAHUMY;

— IPOBOJUTH METPOJIOIMYECKYI0 OLEHKY PE3YyJbTaTOB KOJUYECTBEHHOTO XMMHYECKOIO
aHaJn3a.

Braoemy:

- OCHOBAMH  METPOJIOTUYECKOM  OLIEHKM  PE3ylIbTaTOB  KOJIMYECTBEHHOIO
XMMHMUYECKOTO aHAJIN3a,

- IpUEMaMH MHTEPIPETAlUU PE3y/IbTaTOB AHAIN3a Ha OCHOBE KBAJIMMETPUUYECKUX
OLICHOK;

- METOJI0JIOTHEH XUMHUYECKUX U (PU3MKO-XMMHYECKMX METOJIOB aHajIM3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM aHAIUTUYECKOM NTPAKTHKE.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Pazgen 1. UnenTnpuxanmus MOHOB 3JIEMEHTOB B PacTBOpax

1.1 BeeneHue B COBPEMEHHYIO aHATUTHYECKYIO XUMHIO.

Ananutrnyeckas XMMHUsl Kak OCHOBAa METOJIOB M3YUEHHUS U KOHTPOJISI XMMUYECKOIO COCTaBa
BEIIECTB B MaTepUalIbHOM IPOU3BOJCTBE, HAYYHBIX HCCIIEJAOBAaHUSAX, B KOHTpOJIE OOBEKTOB
OKpy»Xarolei cpeabl. Buapl aHanusza. DIeMEeHTHBINH, MOJEKYIspHBIN, (a30BbI M H30TOIMHBIN
aHayn3. KoinuecTBEHHBIN U KaU€CTBEHHBIM aHAJIN3 OPraHUYECKUX U HEOPTraHUUYECKUX BEIIECTB.
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Xumudeckue, (PU3NKO-XMMUYECKHE METOJbl aHalu3a, WX B3aMMOCBS3b, COOTHOUICHHUE H
MpUMEHEHHE. AHAIMTUYECKUM CHUTHAJ KaK HOCUTEIh KaYeCTBEHHOM M KOJMYECTBEHHOM
nHpopmanuu 00 o0bekTe aHanu3a. [locTaHOBKa aHATUTUYECKON 3a7a4l. AITOPUTM MIPOBEICHUS
aHanu3a: oTOOp cpedaHel MpoObl, MOArOTOBKA MPOOBI K aHAIN3Y, U3MEPEHHE aHATUTUYECKOTO
CUTHAJla U €ro METPOJIOrMYecKas OLIEHKa, PACUET Pe3yJbTaTOB aHAIM3a U MX MHTEPIpPETALUS.
[Ipumeps! perieHus 3aa4 aHAIUTHYECKOTO KOHTPOJIS B XMMMUYECKON TEXHOJIOTHH, B aHAJIU3E
00BEKTOB OKpYKaromiei cpensl U Ap. [IoHATHS 0 COBPEMEHHBIX METOJaX AJIEMEHTHOTO aHAIU3a:
aTOMHO-IMHCCHOHHBIA aHAaJM3, aTOMHO-a0COPOIMOHHBIA aHaIM3, PEHTIeHO(IYyOPECIICHTHBIN
aHaJu3.

1.2 Cneunduka 3a1a4 aHATUTUYECKON XUMUU.

OcHoOBHBIE TEepMUHBI aHaMUTHYeCKoW xumuu. OOHapyxkenue. OmnpeneneHue. AHaIU3.
AHanuTUYECKHE XUMHUYECKHE PEaKIMM KaK OCHOBAa XMMHUYECKOro aHain3a. KadyecTBeHHblE U
KOJIMYECTBEHHBIE AHAJUTHYECKUE XUMUYECKUE peakuuu. TpebdoBaHUs, NPEIbsBISIEMbIE K HUM.
Crenun¢urka aHaIUTHYECKUX pEaKUWd, UCHOJIb3yeMbIX B aHalu3e. AHaluTudeckas gopma U
QHATUTUYECKUE TMPU3HAKU. AHAIMUTHUYECKHE PEaKkuuu W  aHAIUTHYeCKue  I(PQEKTHI.
XapakTepuCTUKHI AQHAJIMTUYECKUX  peaKUui: YYBCTBUTEIBHOCTD, n30UpaTeabHOCTh
(cenextuBHOCTH). ['pynmoBble, o0mue, 4acTHbIE, XapaKTepHble U cHenu(pUUYEecKHe peakluu.
[TyTu moBeIIeHUs! U30MPATENHHOCTH U YyBCTBUTEILHOCTH aHAIUTUYECKUX PEAKIIUA.

1.3 XuMu4eckue paBHOBECHUS B TOMOTSHHBIX M T€TEPOTeHHBIX CHCTEMaX, TPUMEHSICMBIX B
AHATUTHYECKOW XUMHUH.

OCHOBHBIE THWIIBI PEAKIHMi, MPUMEHSEMBIX B AHATMUTHYECKOW XHUMUU (OCAXKICHHS,
KHCJIOTHO-OCHOBHbBIE, KOMITJIEKCOOOpa30BaHus, OKUCIEHU-BOoccTaHOBIIeHUS ). COoCTOsSIHME HOHOB
JJIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHsS]  aHAJIUTUYECKUX  PEAKIIMii:
TEPMOJUHAMUYECKNE, KOHIIEHTPALMOHHBIE, YCIOBHbIE. (DAKTOPBI, BIMAIONIME HA XHUMHYECKOE
paBHOBecHe (KoMILIekcooOpa3zoBaHue, 00pa30BaHKUE MAIOPACTBOPUMBIX COSAMHEHUMN, HU3MEHEHNE
CTENIEHU OKHUCIICHMS ONPENEIIEMOro MOHA, BIUSHUE MPUPOJBI PACTBOPUTENS, MOHHOW CHIIBI,
TEeMIIepaTypbl, COCTaBa pacTBOPA).

PaBHOBecHss B aHaJIMTUYECKM BaXXHBIX MPOTOJIUTUYECKUX cuUcTeMax. KOHCTaHThI
KHCJIOTHOCTH M OCHOBHOCTH. YPaBHEHHS MaTepuaabHOTO OanaHca. Beraucnenue pH pactBopos
KHCJIOT U OCHOBAHWMU Pa3JIMYHOM CHJIBI, CMECEH KHCJIOT U OCHOBaHMU. BydepHbie pacTBOpBHI,
UCIIOJIb3yeMble B XMMHMUYECKOM aHaju3e: UX COocTaB, cBoiicTBa (OydepHas eMKoCTb, 001acTh
OydepupoBanus), pacuer pH, npuMeHeHre B aHATUTHYECKON XUMUHU.

AHaNUTUYECKUE  pEeaKUUHh  KOMIUIEKCOOOpa3OBaHUS,  OCAXKJEHUS,  OKHUCIICHHS-
BoccTaHoBJNeHUs. OOIIKe, CTyNEeHYaTble U YCIOBHbIE KOHCTAHTHI YCTOMYMBOCTU KOMILJIEKCHBIX
coenuHeHuil. lcnosnp3oBaHuEe peaklMii KOMILIEKCOOOPa30BaHUS B AHAIUTUYECKOW XUMHUHU
(oOHapykeHHE M KOJMYECTBEHHOE OMpejefieHue, MacKkupoBaHue). lcmonb3oBaHue peaxiuit
OCaXJICHUs B aHAIUTUYECKUX LesiX. KoHcTaHTa paBHOBECHS peaKIuil OCaKICHUSA-PACTBOPEHUS;
(bakTopbl, BIUAIOIIME HA PACTBOPUMOCTh OCAJIKOB. Pacder ycnoBuil ocaxaeHus U pacTBOPEHUS
ocaskoB. OKHCINUTEIBbHO-BOCCTAHOBUTENIbHbIE paBHOBecHs. CTaHAApTHBIA U pealibHbIN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE TOTCHIINAJIBI.

XuMmuyeckue U GU3NKO-XUMUYECKUE CcriocoObl omnpenenenus pH pactBopos. PaBHoBecus
AQHAIMTUYECKUX PeaKlnii KOMIUIEKCOOOpa3oBaHus U ympaplieHue UMHU. DaKkTopbl, BIUSIONINE HA
HalpaBJIEHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. KoHcTaHnTa paBHOBecHs U €€
XMUMHKO-aHaTUTHUECKOe 3HaueHue. Pacuer kodaQPUIIEeHTOB MOOOUHBIX PEAKIIHIA.

1.4. KauecTBeHHBIE W KOJUYECTBEHHBIC AHAIUTUYECKHE PEAKIUU C OPraHUYECKUMU
AHATUTUYECKUMHU peareHTaMH B aHAJIM3€ HEOPraHMYECKUX BEIIECTB.

Opranunyeckue ananutuyeckue pearentsl (OP). Knaccudukanus OP mo tumy peakumii ¢
HeopranudyeckumMu noHamu. KowmmuiekcooOpasyromme OP u  cTpoeHme HX  MOJIEKYI:
(YHKIIMOHATBHO-aHATUTUYECKAs W aHATUTHKO-aKTHBHas  rpynmnbl.  OcoOeHHOCTH U
npenMylnecTBa ucnojias3oBanus OP, oOnactu npumeHeHus. JJoOMOTHUTENBHO: TeOpUs NEHCTBUS
koMmIuiekcooOpasytomux OP, yuer monHoro coctosaus OP u meranna. ['unote3a ananoruii u
MpaKkTUYECKHe BbIBOABI M3 Hee. [Ipupoma xumuueckoid cBsizu B koMmiuiekcax OP ¢ noHamu
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METAJUIOB M €€ MpOsBICHHE B IBETHOCTH KOMIUIeKcoB. Peakmum OP ¢ xpomodopHbIMU
srieMeHTaMu. VIHTEHCHBHOCTh OKPAacKH aHATUTHUYECKHX (OPM M MHTEHCUBHOCTBH IMOTJIOUICHHUS.
Hcnonp30BaHue peakiuii OpraHndeckux peareHToB B (POTOMETPUUYECKOM aHAIIN3E.

Pazjen 2. KoqmyecTBeHHbIH XUMHYECKUI aHAIU3

2.1. [TpuHIUIBI ¥ 33241 KOJIMYECTBEHHOTO aHAIM3A.

Knaccugukanuss MeTooB KOJIMYECTBEHHOTO aHaim3a. TpeOoBaHus, MPEABbSIBISIEMbIE K
XMUMHMUYECKUM PEaKIUsM B KOJMUYECTBEHHOM aHaiM3e. DTalbl KOJIMYECTBEHHOI'O OIPEICIICHHUS.
XapakTepucTUKa pe3ylbTaTOB KOJMYECTBEHHOI'O XMMHUYecKoro aHanusza. OnpeneneHue
COJIEpKaHUs BEIIECTBA B pacTBOPE, pacueTHbIe GopMyiibl. CriocoObI IPEACTABICHUS PE3YIbTaTOB
aHain3a. TecTbl Ha BBIABIEHHUE CHUCTEMAaTHMUECKUX MOTPEIIHOCTEM B  pe3ysbTarax
KOJIMYECTBEHHOTO XUMUYEeCKOro aHamm3a. [I[po6ooTdop u mpoOomoaroToBKa.

2.2. TutpuMerpuyeckwii aHamu3. THUNBI pEAKIHi, WCIOJB3YeMbIX B THTPUMETPHUU.
TpeboBanusl, MpebABISIEMbIE K HUM.

[punnun tTutpumerpun. TutpoBanue u ero 3tamnsl. ['padpuueckoe nzo0OpakeHue npoiecca
TUTPOBAHUS — KpUBBIE TUTpOBaHUS, UX BHUAbl. CKauoOK Ha KpHUBOM THUTPOBaHUS, TOYKa
skBuBasIeHTHOCTU (T.3.) u xoneuHas Touka tutpoBanus (K.T.T.). IlepBuunbie U BTOpUYHBIE
cTa”aapThl. [IpuemMbl THTPUMETPUUECKOTO aHaIN3a: MPAMOe U 00paTHOE TUTPOBAHKE, KOCBEHHbIE
MeToabl. THIBI peakuui, HCIOIb3yEMbIX B THUTPUMETPUYECKOM aHaiuu3e; TpeOoBaHMs,
MPeIbABISEMBIE K HUM.

JIOTTOTHUTENBHO: MHCTPYMEHTAJIbHBIE METOAbl MHAMKauU TJ. IloTeHimomerpuyeckoe
tutpoBanue. Merox ['pana. JIpyrue crocoObl ycTaHOBJIEHHS] KOHEYHONH TOUKHU TUTPOBAHUSI.

2.3. Peakiuy HeHTpanu3anuy B KOJTHYECTBEHHOM XHMUYECKOM aHAJIN3e.

MeToibl  KHCIOTHO-OCHOBHOTO THTpoBaHHs. CyIIHOCTh METOJa KHCIOTHO-OCHOBHOTO
TUTpOBaHUs. KprBble KHCIIOTHO-OCHOBHOTO TUTPOBaHUsA. PacueTr U mocTpoeHne TeOpPEeTHIECKUX
KPUBBIX TUTPOBAHUS CUJIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTOJUTOB. DaKTOPHI, BIUSIONINE HA
BEJIMYMHY CKayka Ha KpPUBBIX KHCJIOTHO-OCHOBHOrO THUTpoBaHUs. CrocoObl YCTaHOBIIEHUS
KOHEYHOM TOYKH TUTpPOBaHUA. KHCIOTHO-OCHOBHBIE MHJIMKATOPBI, MHTEPBAJ MEPEX0/1a OKPaCKU
UMHAMKaTOpa, noka3atenb TutpoBaHus (pT). IlpaBuno BeiOOpa MHOMKATOpa Ui KOHKPETHOTO
cnydas  TuTpoBaHMs.  [IpakTMyeckoe  NpUMEHEHHE  peakUWid  KHCIOTHO-OCHOBHOI'O
B3auMoJeiicTBuA. [loTeHIImoOMeTprUeCcKOe TUTPOBAHUE HA OCHOBE PEAKLUNA KUCIOTHO-OCHOBHOTO
B3auMoJeiicTBUA. IHIMKAaTOpHBIE MOTPEIIHOCTH U X OLICHKA.

2.4. AHanuTUYECKUE PEaKIUu KOMILJIEKCOOOPa30BaHUs U OCAKICHUS B KOJIMUYECTBEHHOM
XUMHUYECKOM aHaIU3E.

Hcnonb3oBanue komIuiekcooOpa3oBaHUs B XMMHUYECKOM aHanu3e. Heopranumueckue u
opraHuyeckue Jaurajipl. KOMIIeKCOHbl M UX CBOMCTBA. Y CIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMILJIEKCOHATOB M MX MpakTHYecKoe Hucnoiib3oBaHue. OOOCHOBaHME BBIOOpA ONTHUMAIBbHBIX
YCIIOBHM ~ KOMILJIEKCOHOMETPUUECKOTr0 TUTpoBaHMs. KpuBble KOMIUIEKCOHOMETPUYECKOTO
TuTpoBaHus. DaKTOpHI, BIMAIONIME HA BEIMYMHY CKauyka Ha KPHUBBIX TUTpoBaHus. CrocoObl
ycranoBienus T.0. u K.T.T. MeramioxpoMHble UHIUKATOPHI, TPUHLIUI UX JAEHCTBUA. BriOop
WHJMKATOpa AJI1 KOHKPETHOIO Ciydas TUTPOBaHMs. AHAJUTUYECKHE BO3MOXKHOCTHM METOJa
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHusl. [[puMeHeHne KOMIIEKCOHOB B AHAIMTUYECKON XUMUU
B KQUeCTBE MAaCKUPYIOLIUX areHToB. [IpuMeHeHe XUMHUECKUX peakiiii KoOMIUIEeKCO0Opa3oBaHus
B (OTOMETPUYECKOM aHaju3e, B METOJIeé KOHAYKTOMETPUYECKOro TUTpoBaHMs. Peakuun
OCAKICHUS B KOJIMYECTBEHHOM XUMHUYECKOM aHanu3e. ['paBUMeTpuuYecKuid aHamus.
Teopernueckoe 0600CHOBaHUE BBIOOPA ONTUMAIBHBIX YCIOBUN OCaXIEHHUS KPUCTAIUIMYECKHX U
amMoppHbIX ocankoB. IlpuMeHeHHME XUMHYECKHMX  peakIuil ocaxJeHUss B  METoje
MOTEHIIUOMETPUYECKOTO THUTPOBaHUSA, B MeTojae Typoumumerpuu. OcCOOEHHOCTH peakuui
KOMIUIeKcooOpa3oBaHus (xenmatooOpazoBanusi) MoHOB MetammioB ¢ JJTA. OcanutensHoe
TUTPOBAHUE.

2.5. AHaluTHYECKHME PEAKLUUU OKHUCICHHSI-BOCCTAHOBIEHUS B  KOJIUYECTBEHHOM
XMUMHUYECKOM aHAJIN3E.
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OKHCIIUTENbHO-BOCCTAHOBUTENIbHASL PEAKIUS U  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIN
noTeHnuan. KOHCTaHTBI pPaBHOBECHS OKUCIMTEIHHO-BOCCTAHOBHTEIBHBIX peakiuii. Bwibop
TUTpPaHTa U ONTUMAJIbHBIX YCIOBUM TUTpOBaHUs. KpuBbIE OKUCIUTEIHHO-BOCCTAHOBUTEIHHOTO
TuTpoBaHus. DakTophl, BIUSIONIME HA BEJIMYMHY CKAauKa HAa KpUBOW TUTpoBaHus. WHaukarus
KOHEYHOM TOYKM THUTPOBAHUS XUMHUYECKAMU ¥  (UBHKO-XUMUYECKHMH  METOJaMHU.
[Tepmanranaromerpusi. XapakTepucTuka METOHA. Ycenosus MPOBEACHUS
MepMaHTraHATOMETPUUECKHIX OIPEICIIECHUM. Beniectna, onpenensieMble
MepMaHraHaTOMETPUYECKUM MeToioM. JlocTtomHcTBa W Hemoctatku Mmetona. HMomomerpusi.
XapakTepuCTUKa METO/IA, YCIOBUSA MPOBEACHUS HOJAOMETPUYECKOIO OIPEICICHHUS BELIECTB.
JlocTouHcTBa M HEAOCTAaTKU MeToja. lIpumeHeHWe peakiuuid OKUCIEHUS-BOCCTAHOBIICHUS B
METO/I€ TOTEHIIHOMETPUIECKOTO TUTPOBAHUSI.

2.6. MonooOMeHHast xpoMaTorpadus B KOJIMISCTBEHHOM XHUMUYECKOM aHAJIHU3E.

TpebGoBanusi, MpebsIBIsIEMbIE K PEAKIUsIM HOHHOTO 0OMeHa. M30TepmMa HOHHOTO OOMEHa.
Beibop ontuManbHBIX  YCIOBUH HMOHOOOMEHHOro pasjeneHust BemlecTB. lIpumenenue
MOHOOOMEHHON XpomaTorpapuu B AHAIMTUYECKOW XMMHUH OPTaHUYECKUX U HEOPTaHWYECKUX
COEIMHEHUI: pa3/ieJICHNE, OUMCTKA, KOHIIEHTPUPOBAHUE U T.]I.

Pa3nen 3. BBenenne B pusuko-xumuyeckne (MHCTPYMEHTAJIbHbIE) METOAbI AHAJIN3A

3.1. ®XMA — cocraBHas 4aCTh COBPEMEHHOW aHATUTHYECKOW XUMUH.

Knaccudukanus (HU3NKO-XUMUYECKUX METOJOB aHAMM3a. AHAIWTUYECKUA CUTHAJ Kak
nHpopMaTtuBHas (YHKIIMS COCTaBa BEIIECTBA W €ro KoyimuecTBa. [IpuMepsl aHAIMTHYECKHX
CUTrHaJIOB U UX u3Mmepennii B DXMA.

3.2. MeTponoru4eckrne OCHOBbI AHATUTHYECKUX METOJIOB.

OCHOBHBIE AHAIUTHUKO-METPOJIOTHYECKHUE XAPAKTEPUCTUKH METOJOB M PE3YJIbTaTOB
aHaM3a, CoCOOBI X OIEHKH: MpeesT 00HAPYKEeHHsI, KOI(PPHUITUEHT UyBCTBUTEILHOCTH, HIDKHSIS
Y BEpXHSS FPAHMIIA JUANA30HA ONPEJEISAEMbIX COAECPHKAHUMN, CEIEKTUBHOCTD, IPEU3MOHHOCTD B
YCIOBUAX CXOTUMOCTH (MIOBTOPSEMOCTH) M BOCIIPOM3BOAMMOCTH, TPABMIILHOCTb, SKCIIPECCHOCTb.
O606mennbie ceaenus o 'OCT P MCO 5725 (2002).

3.3, OOmasi  XapakTEepUCTKa  CIEKTPAIBHBIX,  OJJICKTPOXUMHUYECKHX U
xpomaTtorpauueckux  MeTonoB  aHanmza.  lIpenctaBimeHne o0 (OTOMETPUYECKHX,
MOTEIIMOMETPUYECKUX METOIaX aHaIn3a 1 HOHHOOOMEHHON XpoMarorpadpuu.

4 O0beM yueOHOH TUCUUTIIMHBI

O0BbeM TUCHUIIINHBI
Buna yueOHoii padoThl Axax | Actp.
3E
4. 4.
OO0masi TPyA0eMKOCTh IV CHUTLTHHbBI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1.78 64 48
Jlexkun 0.44 16 12
JlaGopaTtopHubie paboTs (JIP) 1.34 48 36
CamocrosiTesibHas padoTa 2.22 80 60
KonrtakTHas camocrositenbHas paboTa 0,4 0.3
2,22
CaMOoCTOATENBHOE N3YUEHHUE PA3/IEI0B IUCHUIIIMHEI 79,6 59.7
Bujx uTOroBoro KOHTpoJIs: 3adeT ¢ OEHKOH

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIITHHBI
«Puznueckass XUMHA»

1. ]_[e.]'lb AUCHMIIIMHBI — PacCKpBITh CMBICII OCHOBHBIX 3aKOHOB, YIIPaABJIAIOIIHUX XOJOM
XUMHUYCCKOTO IIpoIecCa, MOKa3aThb o0mactu NPWIOKCHUA ITUX 3dKOHOB W HAYYUTH CTYICHTA
I'paMOTHO NPUMCHATH UX ITPU PCHICHUN KOHKPCTHBIX TCOPCTHYCCKUX U MMPAKTUYCCKUX 3a/1a4.
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2. B pe3yabTarte H3y4eHHsl JUCHMIIIHHBI 00yYaIOLIUIiCS 0JIKeH:

Obnadamye CleAyOMUMA KOMIIETEHIIMSAMU ¥ UHIUKATOPAMU UX TOCTH)KECHUS:

OIIK-1.1, OIIK -1.2, OIIK -1.3, OIIK — 4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3uams:

- OCHOBHBIEC 3aKOHBI (PU3MUYECKON XMMHUH, B3aUMOCBS3b (DPU3NUECKUX M XUMHUECKUX
XapaKTePUCTHK MPOLIECCa;

— NyTH OTPEACICHUS BAXHEHIINX XapaKTEPUCTHK XUMHUYECKOTO PaBHOBECHS
(KOHCTaHTBI PaBHOBECHSI, PABHOBECHOTO BBIXOJA MPOAYKTA, CTEIEHH IMPEBPAICHUS MCXOIHBIX
BEIIECTB) M BIMSHUS PA3IUYHBIX (PAKTOPOB Ha CMEIIEHNE XMMHYECKOTO PABHOBECHS;

- YCJIOBHS yCTAaHOBJICHHS (Pa30BBIX PaBHOBECHH B OJHO- ¥ MHOTOKOMIIOHEHTHBIX
crcTeMax, BO3SMOXHOCTH Pa3/IeIeHUs CIIOKHBIX CUCTEM Ha COCTABIISIONINE KOMITOHEHTHI;

- TEPMOIMHAMHYECKOE ONMCAaHNE CBOWCTB MICAIBHBIX W HEHJICATLHBIX PACTBOPOB,
MOJIXOBI K HAX0XKICHHUIO ITAPIHATbHBIX MOJISIPHBIX BEJTMYUH KOMIIOHEHTOB PAacTBOpA.

Ymemo:

— MPUMEHSTh TEOPETHUECKHIE 3HAHUS U IKCTIEPIMEHTAIIbHBIE METO/IbI UCCIICI0BAHUS
(bu3nyecKoil XMMUU IpU PeLIeHNH MPOPEeCCHOHANBHBIX 33/1a4;

— MPOBOJIUTH TEPMOJMHAMUYECKHE PACUEThl, OCYIIECTBISTh aHAIW3 W Ha OCHOBE
ATOTO JIeNaTh 000CHOBAHHBIC BBIBOJIHI;

— MPEJCKa3bIBaTh W HAXOIWTHh ONTHMAIBHBIC YCIIOBHUS TPOBEICHUS XUMHUYECKOTO
mporiecca C Mebio0 MOyYeHHS MAaKCUMAITbHO BO3MOYKHOTO BBIXO/[a MHTEPECYIOMIETO MPOIYKTa;

- MPECTaBIATH TaHHBIE TAOOPATOPHOTO MCCIIEIOBaHUs B Tpaduueckoil hopme 1 Ha
OCHOBE TOJYYCHHBIX 3aBHCHMOCTEH OTPEACISTh COOTBETCTBYIOUIME TEPMOJMHAMHUYECKHE U
KMHETUYECKUE XapaKTePUCTUKN XUMHUYECKON CUCTEMbI M XMMHUYECKOT0 Ipolecca;

- MIPOBOJUTH AHAIM3 U KPUTUYECKH OIICHUBATh MOJYyYEHHBIE SKCIIEPUMEHTAIbHbIE
JaHHBIE, 00001IaTh U JeIaTh 000CHOBAHHBIC BBIBOJIBI HA 0a3€ MPOBEICHHBIX OTIBITOB.

Bnaoemy:

- KOMILJIEKCOM COBPEMEHHBIX TEOPETHUYECKUX METOJOB (DU3MUECKON XUMHUHU JUIsS
pelIeHNs KOHKPETHBIX HCCIIE0BaTENbCKUX 3a/1a4;

- HaBbIKAMU  OMpEIENICHUS COCTOSIHUS PaBHOBECHUS M CaMOIPOU3BOJIBHOIO
HaIpaBJICHUs XUMHUYECKOTO MpoIiecca;

- npueMaMu O0O0pabOTKM TMOJYYEHHBIX OIBITHBIX JaHHBIX JUISl BBISIBICHUA U
YCTaHOBJICHUSI B3aUMOCBSI3€M MEXIy TEPMOJAMHAMUYECKUMHU CBOMCTBAMU U (DU3UUYECKUMU
rapaMeTpamu mpoiiecca;

- 3HAHMSIMH OCHOBHBIX 3aKOHOB (PHU3MYECKOW XUMHUU Ui COAEpKAaTeIbHOU
WHTEPIPETALNH TEPMOTUHAMUUECKUX PACUETOB.

3. Kpartkoe coagep:xaHue QUCIHILIAHBI

Pa3znea 1. Xumuueckasi TepMOAUHAMHUKA

1.1.  IlepBslit 3aKOH TEPMOJTMHAMUKHU

TepMoanHaMHUUYECKUE CHCTEMBI M TEPMOJMHAMHYECKUE MapaMeTpbl. DKCTEHCHUBHBIE U
WHTEHCUBHBIE CBOMCTBAa CHUCTEMBbL. TepMmoauHamMuueckuil mnpouecc. DYHKIMH COCTOSHHS U
byHKIMH TIpoliecca. BHyTpeHHsIs SHepTrus M SHTANbIUA, UX CBOMcTBa. TeroTa u paboTa Kak
dbopmMbl mepenaun sHepruu. PaboTa pacmmpeHus rasa M moje3Has padota. PopMyTUPOBKHU
MEepBOro Hayala TePMOJMHAMHKHU. B3auMOCBS3b TEIIOTHI, pabOThl U W3MEHEHHUs BHYTpPEHHEH
SHEPTUU B U30XOPHOM, M300apHOM M M30TEPMHUYECKOM Ipolieccax. TernoeMKoCTh BELIeCTBA —
M30XO0pHAas UM u300apHasi, MOJIsIpHas, yaenbHas. TenaoeMKoCTh UealbHbIX Ta30B, B3AUMOCBS3b
MoJisipHbIX TemoeMkocteit Cp m Cv mueanbHOro rasza. TemioeMKOCTh TBEPABIX BEIIECTB U
KHUJIKOCTEH. 3aBUCHMOCTb MOJISIPHOW H300apHOM TEMJOEMKOCTH BEIIeCTBA OT TEMIIEpaTyphl,
SMIUPUUYECKUE YPaBHEHUS (CTETIEHHBIE PSIbl), UX MPUMEHUMOCTh. 3aKOH KyOoB [lebas1, mpaBuiio
Hronmonra u Iltu. Cpennss m3o0apHas TEIVIOEMKOCTh BEIIECTBA B WHTEpBaJe TEMIEpaTyp.
TemnepaTtypHasi 3aBUCUMOCTh TpupaiieHus >HTanbiuu BemectBa (Hr — Ho) mpu mocrossHHOM
JIaBJICHUH € y4eToM (a30BbIX epexoa0B. TemnoBoil appexT xumuueckoro npouecca. OCHOBHOE
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cTanfapTHoe cocrostHue. CTaHgapTHbBIE DSHTAJIBNIUKM OOpa30BaHUS M CrOpPaHHS BEUIECTB.
[Tpumenenne 3akoHa ['ecca aisi BBIYMCICHHUS TEIUIOBBIX 3()()EKTOB XUMHUECKUX U (PHU3HKO-
XUMUYECKUX TMporeccoB. CBsi3b TEmIOBBIX 3((eKkToB mpu NOCTOSHHOM 00BEME U TpHU
MIOCTOSIHHOM JIaBJICHUH. 3aBUCHMOCTb TEIIOBOTO 3 eKTa peakuu OT TeMIepaTypbl. BoiBox u
aHanmu3 ypaBHeHusi Kupxrodpa B muddepenunansuoit gopme. HHTErprpoBaHHe ypaBHEHUS
Kupxroda.

1.2. BTopoii 3aKOH TEPMOINHAMHKH.

Camomnpon3BOIbHBIE M HECAMOTIPOU3BOJIbHBIE, 00OpaTHUMbIe U HEOOpaTUMbIE, PABHOBECHBIC
(KBa3uCTaTUYECKHE) W HEPAaBHOBECHBIC Mpoliecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO
nporeccoB. DopMyIHpPOBKM BTOPOTO Hayajga TEPMOIAMHAMHUKH. OHTPOIHUS KaK KpUTEPUI
HaIPaBJIEHHOCTH CaMOIPOU3BOJIbHBIX IPOLIECCOB U PAaBHOBECHS B M30JUPOBAHHBIX CHCTEMAX.
3aBUCUMOCTD YHTPOTIMH BEIIECTBA OT MAPAMETPOB COCTOSTHU S (TEMIIEPATYPHI, TaBJIEHUS, 00beMa).
Pacuer M3MeHEHUs PHTPOINUU B Pa3IMUHBIX MpPOIECCaX, CBSI3AHHBIX C M3MEHEHHEM COCTOSHUS
UACATBHOTO Ta3a, a TaK)Ke YUCTHIX TBEPIBIX WM JKAIKUX BEIIeCTB. V3MeHeHue >HTponHH B
IpoLecce CMEUIeHUs] WACaIbHBIX ra3oB. V3MeHeHue SHTponuu IpH (Pa3oBBIX MEpexojax.
TemuoBass Teopema Hepucra, mnocrynat Ilnanka (Tperbe Hayallo TEPMOAWHAMUKH).
CrarucTudeckasi WHTEpIpETaIisi BTOPOTO Hadala TEPMOAWHAMHUKH, ypaBHeHHe boibiimana-
[Inanka. Beruncnenue aOcoyIOTHOM SHTpONMM BellecTBa. PacueT M3MEHEHHs SHTPONHUH B
XMUMHMUYECKUX peaKklusxX P pa3InuHbIX TemnepaTypax. O0benunenHoe ypaBuenue | u |l 3akoHoB
TEPMOAMHAMHUKHU. JHeprus ['enmpMronbia u sHeprus ['mbOca kak KpUTEpHH HAINPaBICHHOCTH
MIPOIIECCOB U PABHOBECHSI B 3aKPBITHIX CHCTEMaX. XapaKTePUCTHUECKHE (PYHKINU. 3aBHCUMOCTh
sHepruu ['enpmromnbua u sHeprun [uO6ca OT mapameTpoB cocTosiHUS. TemmneparypHas
3aBUCUMOCTB dHepruu [ mb0Oca BemecTBa ¢ yueroM (a3oBsix niepexoa0B. Pox pazoBoro mepexona
(mepBsIii, BTOpOii). YpaBHeHus ['u60ca-I"enpmrombia. Pacyer nu3MeHeHn CTaHIapTHBIX YSHEPT U
I'n6G6ca u ['enbMrospIia B XUMHUYECKUX PEAKIUAX MPH Pa3IMYHBIX TEMIEpaTypax.

CucremMbl NEPEMEHHOr0 COCTaBa. XWUMHUYECKH ITOTEHIMAT KOMIIOHEHTAa CHCTEMBI.
3aBUCUMOCTh XUMHUYECKOTO MOTEHIMalIa OT JaBJICHUS U TeMIepaTyphl. Y CIOBUS paBHOBECUS U
CaMOIIPOU3BOJILHOTO MPOTEKAHMUs MPOIiecca B CUCTEMax MEPEMEHHOT0 COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MartepuanbHblii 0ajlaHC XMMHUYECKOH peaklHMH, CTENeHb MpPEeBpallleHus, XUMHUYECKas
NepeMeHHasd. YpaBHEHUE HW30TEPMbl XUMHUYECKOW peakuuu (u3otepmbl Bant-T'odda).
XUMHUYECKOE CpOJCTBO. AHANU3 YpaBHEHUS H30TE€PMBl JUIsl OINpEAeeHHs] HallpaBJIeHUs
CaMOIPOU3BOJILHOTO  MPOTEKAHHWA  XMMHUYECKOM  peakiuuud OT  JAaHHOTO  HMCXOJHOTO
(HepaBHOBECHOIr0) cOCTOsIHUA. TepMoaMHaMUYecKkass KOHCTaHTa XHMHUYECKOIO PaBHOBECHS U
AMITUPUYECKUE KOHCTaHThI XuMuueckoro paBHoBecHs (Ky, Kc, Kn, Kp), ypaBHEeHMS UX CBS3M 11
peaxiuu B uaeanbHoi ra3oBoil cMecu. KoHCTaHTBI paBHOBECHS JIIsl TOMOTE@HHBIX U T€TEPOT€HHBIX
peakiuii, HIealbHBIX W HEHJCAIbHBIX PEAKIMOHHBIX cHcTeM (Ha mpumepax). CmelieHue
XUMHUYECKOTO PaBHOBECHsI MPU W3MEHEHUM o01ero aasiaeHus (T = const) u npu n006aBJIeHUH B
cuctemy uHepTHoro rasa (T = const, P = const).

Brnusinue temriepatypbl Ha KOHCTAHTY XUMHUYECKOTO PAaBHOBECHS, ypaBHEHUS U300aphl U
M30X0Pbl XUMHYECKON peakiuu. BrIBOJ, aHamM3 U MHTETPUPOBAHUE HA3BAaHHBIX ypaBHEHUH Ha
puMepe ypaBHEHHs n300apbl. PacueT cpeiHero u MCTUHHOTO TEIUIOBOTrO 3(PdeKkTa XMMHUECKUX
peaknuii U3 3aBUCUMOCTH TEPMOIMHAMHYECKON KOHCTaHThI paBHOBECHUS OT TeMIieparypsl. Pacuer
KOHCTAHT PaBHOBECHUS XMMHUECKUX PEaKIUil M3 CTaHIApTHBIX TEPMOJAWHAMMUYECKUX (YHKLIUH
BellecTB. Bbluncienne KOHCTaHT PaBHOBECHS XMMUYECKUX PEAKLUi MO CIPaBOYHBIM JAaHHBIM O
KOHCTaHTaX paBHOBECHS peakluii 00pa30BaHUs COEAMHEHUH U3 MPOCTHIX BEIIECTB.

Paznen 2. ®a3oBble paBHOBeCHSI B O/ITHOKOMIIOHEHTHBIX CHCTEeMAaX

2.1. ®azoBble nepexoapl M (pazoBas auarpaMMa COCTOSHHS Ul OJHOKOMIIOHEHTHBIX
CUCTEM

da3a, KOMIIOHEHT, YUCJIO cTemeHel cBoOoabl. IlpaBuio ¢a3z ['mb6ca. [Ipumenenue
npaBuna (a3 ['mb6ca ans aHanmmza (a3oBBHIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JluarpamMmma COCTOSIHUSI OJIHOKOMIIOHEHTHOM CHCTEMBI, e€e (ha30Bble MOJs, JIMHUM U TpPOMHBIE
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TOYKH, BBIPAXKAIOIIHE COOTBETCTBEHHO OnHO(a3HOoe, nByx(da3zHoe U Tpexda3zHOoe PaBHOBECHSI.
HacpimenHslil nmap, temnepaTrypHas 3aBUCMMOCTb JIaBJICHUS HacblIeHHOTO napa. Kpurnueckas
TOUYKa, KPUTUYECKOE COCTOSHHE BEIIECTBA, €ro OcoOeHHOCTH. BBIBOA M aHanM3 ypaBHEHUS
Knaneiipona. 3aBucuMoCTb TeMIepaTyphl IUIABJICHUS OT BHELIHETO JaBJIEHUS, HHTETPUPOBAHUE
ypaBHeHus1 KnaneipoHa mig paBHOBECUs TBEPAOE TEJO - JKUAKOCTb. PaBHOBecHs ¢ ra3oBoOM
¢azoii, ypaBaenue Knaneiipona-Kay3uyca, BBIBOJ 1 MHTETPUPOBAHUE YPABHEHUS JIJISI OITUCAHUS
JUHUN HcTapeHuss U cyOnMManuu, UCHoJb3yeMmble aonynieHus. OmnpeneneHue KOOpAuHAT
TPOMHOU TOYKH.

2.2. Onpenenenue TepMoAMHAMUYECKUX QYHKITUH mporiecca (pa3oBoro mepexoa

[Ipumenenne  ypaBHenus  Kianelipona-Knaysmyca st pacdera  M3MEHEHUS
TEPMOAMHAMHYECKUX (QYHKIUH 1pu (a30BBIX TNpEeBpalleHUAX. B3anMOCBS3b HSHTAIBIHN
IJIaBJICHUS, UCTIAPEHUS U BO3TOHKU B TPOITHON TOUKe. DOMIIUpHUUYEcKoe npaBuio TpyroHa.

Paznen 3. TepmoannamMuueckasi TeOpUsi pacCTBOPOB

3.1. OcHOBBI TEpMOJIMHAMHUKHU pacTBOPOB. [lapinanbHbie MOJIbHBIE BETUYHHbI

Knaccugukanuu pactBopos. [lapunanbHble MOJIsIpHBIE BeIMUUHBL. YpaBHeHUs [106ca-
Jlrorema (BBIBOJ M aHaiu3). MeTobl OnpeesieHns NapluuaibHbIX MOJSPHBIX BEIMYUH (METOJ
KacaTeNbHBIX W METOJ OTpe3KoB). OTHOCUTENbHbIE MaplUUAIbHBIE MOJSPHbIE BEIUYNHBI
(mapuumanbHbIe MOJISIpHBIE GYHKIMU cMenieHus ). TepmoanHaMudeckre PyHKINUN CMEIICHHUS.

3.2. TepMoIMHaMHAYECKOE ONTMCAHUE UCATBHBIX U HEUJICATIbHBIX PACTBOPOB

WneanvHbie  (coBeplleHHBbIE) pAacTBOPbl. XHUMHUYECKHH TOTEHLHAl KOMIIOHEHTa
UJeabHOTO pacTBopa. TepMoauMHaMHUUYecKUue (YHKIIMM CMEIICHMs Ui HICalTbHBIX PacTBOPOB.
PaBHoBecue "waeanbHbI pacTBOp-map", 3akoH Payms, rpaduueckas WHTEpHpeTanus 3aKoHa
Paynsa. IlpenenbHo pa30aBieHHblE pacTBOpbI, 3akoH ['eHpu. VYpaBHEHHE XHMHUYECKOTO
NOTEHIMana JUIsl pacTBOPUTENE M PacTBOpPEHHOro BeulectBa. HewupjeanbHble (peasibHbIE)
pacTBOPBI, MOJOXKUTEIbHBIE U OTPULIATENbHBIE OTKIIOHEHUS OT UJIeabHOCTH (OT 3aKoHa Payss).
CrangapTHble COCTOSHMS KOMIIOHEHTOB pacTBOpa. CUMMETpHYHAs 1 HECUMMETPUYHAS CUCTEMBI
cpaBHeHMs. PacyeT akTMBHOCTEW M pallMOHANBHBIX KOA((UIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuyeckue (YHKIMM CMEIIEHUS I HEUACAIbHBIX PAaCTBOPOB.
3aBUCHMOCTh AKTUBHOCTH M KO3(Q(UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTypbl U
JABJICHHUS.

3.3. KonnurarusHble cBOWCTBa pa30aBiIeHHBIX PACTBOPOB HEJIETYYHX BEILECTB B JIETy4eM
pacTBopuTelie

KonnmuratuBHble cBOMCTBa pa30aBICHHBIX PACTBOPOB HEJIETYYUX BEILECTB B JIETYYUX
pacTBopUTENIAX (IOHMKEHUE JIAaBJICHUS HACBIILIEHHOIO Iapa pacTBOPUTEIS HaJ PacTBOPOM IO
CPaBHEHHIO C YUCTBIM PACTBOPUTENIEM, IIOBBIIICHUE TEMIIEPATYPhl HaYaJla KUIICHUS U IIOHUKEHUE
TEeMIIEpaTypbl Hayaja OTBEpACBaHU pacTBOpOB, OCMOTHYECKOE JIaBJICHUE).
O0YIIIMOCKONIMYECKass M KPUOCKOIMYECKash KOHCTAHThl pacTBOpuTens. BblBoa ypaBHeHus,
CBS3BIBAOILEIO NOHIKEHUE TEMIEpAaTyphbl Hadajla OTBEPACBaHMSA C KOHLICHTpAalLUEl pacTBopa.
Ocmoc, ocMoTHYECKOE JaBiieHue, o0paTHbI ocMoc. Mcronp30BaHNE KOJUIMTATUBHBIX CBOWCTB
JUI  ONPENEIICHUs MOJIIPHOW MaccChl, CTENEHU JIUCCOLMALMM WIM CTEINEHM acCoLMaluu
PacTBOPEHHOIO BEILLIECTBA.

Paznen 4. @a3oBbie paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMax

4.1. PaBHOBecCHE GKUKUI PACTBOP - HACBHIILIEHHBIN I1ap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpamMmbl  «(IaBJIEHHE-COCTaB», «TEMIIEPATypa-coCTaB», «COCTaB  Iapa-CoOCTaB
KHUJIKOCTH» Ul MJICabHBIX W HEWJeIbHBIX pacTBOpoB. IlpumeHenue mnpaBuina (a3 x
UCcclieIoBaHUI0 auarpamMM. 3akoHbl ['n60ca-KonoBasoBa. A3zeoTpomnus, TepMOAMHAMHUYECKOE
ycIoBue TOUKHU azeoTpona. [IpaBuiio peruara. ®u3nKo-XUMHUECKNE OCHOBBI Pa3JeIICHUs XKUIKUX
cMeceill MeTo/1aMu TIEPETOHKH U PeKTU(UKALIH.

4.2. PaBHOBECHE (GKHJIKOCTH-TBEPJOE» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

TepMuueckuil aHain3, KpUBBIE OXJIAXACHUS, MOCTPOCHHE IUArpaMMbl IIJIABKOCTH I10
KpUBBIM OxJaxaeHusa. CHCTeMBl € OrpaHMYEHHOW M HEOIPAaHUYEHHOM pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpJIOM cocTOsSiHMU. M3omMopdu3m. Tumbl TBEpAbIX pacTBOpOB. JlMarpammbl
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TUIABKOCTH HW30MOP(HO KPHCTAJUIM3YIOUIMXCS BemlecTB. JlMarpaMmbl IUIABKOCTH CHUCTEM C
OTPaHMYCHHOW PAaCTBOPUMOCTBHIO B TBEPAOM COCTOSIHUM. DBTEKTHUECKOE U IEPUTEKTHYECKOE
paBHOBecusi. OmnpelenieHne cocTaBa IBTEKTHUECKOW KHIKOCTH TIOCTPOSHHEM TpPEyroJbHUKA
Tammana. [Ipumenenne npasuia a3z ['m60ca k nccnenoBanuio (HazoBBIX PABHOBECHIA.

4. O0beM yueOHOM THCHHMILINHBI

Bun yae6HOH paboThI 3E Axkan. 4. Actp. u.
OOmast TpyI0€MKOCTh AUCIUTLTUHEI 7 252 189
KonTakTHast paboTa — ayANTOPHbBIE 3aHATHS: 2,67 96 72
Jlexun 0,89 32 24
[Tpaktugeckue 3ausTus (I13) 0,89 32 24
JlabopaTtopubie paboTs (JIP) 0,89 32 24
CamocrosiTesibHasi padoTa 3,33 120 90
KonTakTHas camocTosiTennbHas pabora 333 - -
CamMocTosATeT HOE U3YUeHNE Pa3IeIOB AUCITUTITMHBI ’ 120 90
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOYHAST aTTECTAIHS 1 0,4 0,3
[ToxroToBka K SK3aMeHy 35,6 26,7
Buja nTOroBoro KOHTpOJIA: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCHUIIIMHBI
«MaremMaTuka»

1. Heap aucuMmIMHbI - GOPMHUPOBAHUE y CTYJCHTOB CHUCTEMbl OCHOBHBIX TOHSITHH,
UCIOJIb3YEMBIX JJISi MOCTPOCHUS BaKHEHIIMX MaTeMaTH4YEeCKHX MoOJeJel U MaTeMaTHYeCKHX
METO/IOB JJIsl OTIMCAHUS PA3IMYHBIX XUMHUKO-TEXHOJIOTUYECKUX MTPOIIECCOB.

2. B pe3yabTarte u3yuyeHHusl JUCHUILIHHBI 00yYAIOIIUIICS TOJIKEH:

Obaadoams cleqyOIUMUA KOMIIETCHIMSIMHA U HHIAUKATOPAMU UX JIOCTHKECHUS:

YK-1.1, YK-1.2, YK-1.3.

3HaTh:

-OCHOBBI UG (GEpPeHIINATBFHOTO W WHTETPANbHOTO HCYHCIeHUs, TuddepeHInamTbHbIX
YpaBHEHUH, TEOPUH BEPOSTHOCTEN U MATEMATUUYECKON CTaTUCTHKU;

-MaTE€MaTUYECKUE TEOPUU U METOJbI, JIeKAIINEe B OCHOBE MOCTPOCHUS MAaTEMaTHYECKUX
MoOJIeTIeH;

-OCHOBBI IPUMEHEHUS MATEMAaTHUYECKUX MOJIENEN U METOJIOB.

YMeTs:

- BBIOMpATh MaTeMaTHUYECKHUE METO/IbI, TPUTOIHBIE IS PEIICHUS KOHKPETHON 3a/1auH;

— HMCIMOJIb30BaTh MaTEMATUYECKUE MTOHATHS, METObI U MOJAEIHN JUIsl OIMCAHUS PA3TUYHBIX
MPOIIECCOB;

- BBISBJIATh MAaTE€MAaTHUUECKHE 3aKOHOMEPHOCTH, JIeKAalllMe B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

— HCIIOJIb30BaTh OCHOBHBIE METOIbI CTATUCTUYECKOM 00pabOTKM TaHHBIX;

— MPUMEHATh MaTEMAaTUUYECKHUE 3HAHUS HA MEXAUCIUIUIMHAPHOM YPOBHE.

Bnaners:

— ocHOBaMH (h)YHIAMEHTAIBHBIX MaTEeMAaTUYECKUX TEOPUH U HABBIKAMH HMCTIOJIH30BAHUS
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MaTeMaTHYECKOI0 anmnapara;

— METOJJaMH CTaTUCTHYECKONW 00pabOTKK HHPOPMALIUH.

3. KpaTtkoe conep:kaHue TUCHUILINHBI

Beenenne. IIpeamer m metonsl MatemMaTHKu. ONMcaHHE OCHOBHBIX pa3JielioB Kypca.
CrpykTypa Kypca u IpaBujia peUTHHIOBOM CUCTEMBI.

Paznes 1. DiieMeHTHI anredpsbl.

Uucnossie MHOXKECTBA, KoMILIeKCHBIE yncia. Onpeaenurenu |l u Il mopsinkos. Bexktopsi:
OCHOBHBIE TIOHATHSA, CKaJIPHOE, BEKTOPHOE U CMEUIAHHOE IPOU3BEJIEHUS BEKTOPOB.
Ananutuyeckas FreOMETpHS: IIpsiMasi Ha IVIOCKOCTH, KpuBble || mopsaaka. Matpuubl: neiicTBus Haj
MaTpUllaMM, IPUBEJICHUE K CTyleH4YaroMy Buay M BuAy laycca. Panr martpuubl. OOpaTHas
marpunia. Teopema Kponekepa-Kanemmm. Pemienne cucrem JHMHEHHBIX —anreOpandecKux
ypaBHeHUH. COOCTBEHHbIE UnCiIa U BEKTOpbl. KBagpaTuuHbie GOpPMBI.

Paznen 2. ®ynkuusi oaHoii mepemeHHoi. Ilpexen ¢ynxkumu. HenpepsiBHOCTH
pynkuumn.

Oynkuus. Crocobsl 3aganust GyHKIMH. DaemMeHTapHble pyHkuuu. Ilpenen ¢pynkunu B
touke. OnHOcTOpoHHHME Tmpeaenbl. llpenensl Ha OeckoHEUHOCTH. beckoHeYHO Malble U
0ecKOHEYHO Ooubllne (PYHKIMU, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O IPEEIIax.
[lepBrlii M BTOpOM 3aMedarenbHble mnpeaensl. HempepplBHOCTE (YHKIMH B TOYKE U Ha
npoMexyTtke. CBoiicTBa (PyHKIMI, HEPEPHIBHBIX Ha OTpe3Kax. Touku pa3pbiBa GYHKIMH U UX
Kiaccuukanus.

Pasnen 3. lu¢ppepenuuaibHoe ucHucaeHHe PyHKIIUN OJHOM NepeMeHHOM.

[IpousBomHas GyHKIUU, €€ TEOMETPUUYECKUM M MEXaHWYECKUH CMBICHI. YpaBHEHUS
KacarenbHOUM u HOpMmanu. [IpaBuna muddepenniupoBanus. Tabnuia OCHOBHBIX MPOU3BOIHBIX.
HNubdepenuupyemMoctp (QyHKIHH: OMIpENeIeHUE, TEOPEMbl O CBS3M HENPEPHIBHOCTH U
muhdepeHupyeMoCcTH (PYHKIIMH | C CYIIIECTBOBaHWEM Tpon3BoaHON. Juddeperiuan pyHKuu:
ompeneneHue, cBoWctBa. IIpomsBomnas  ciokHodt  QyHkumH.  OCHOBHBIE  TEOPEMBI
muddepennmansaoro ucunciaenus: Poms, Jlarpamka, Komm. IlpaBuno Jlonurans (packpeitue
HeomnpeaeneHHoctei).  [lpow3BogHbIe  BBICIIMX — TOPSJAKOB. MOHOTOHHOCTH  (DYHKIIMH:
ompejeNnieHue, He0OOXOIUMBbIE U JIOCTAaTOYHbIE YCIOBUA. DKCTpeMyM (GYHKIHMU: OIpEIENICHUE,
HEO0OXO0IMMbIE U JOCTATOYHBIE YCIOBUSA. BBIMYKIOCTh, BOTHYTOCTh U TOUYKHU Ieperuda rpaduka
GyHKIMM: ONpeaeneHusl, He0OX0IMMbIE U JOCTATOUHBIE YCIOBHUS UX cyiliecTBoBaHus. OOmias
cXeMa ucclieZJoBaHus PYHKIUMA, TOCTPOCHUE UX TPAPUKOB.

Pa3znen 4. UnTerpaabHoe ucumncjieHue GyHKUuM 0JHON nMepeMeHHOM.

[TepBooOpaznas ¢ynkums. HeompenmeneHHbII WHTErpal W ero cBoWcTBa. Tabnwuia
OCHOBHBIX MHTETpajioB. MeTObl HHTETPUPOBAHUS: HEMOCPEACTBEHHOE UHTEIPUPOBAHNE, METO/
MOJCTAaHOBKM, WHTETPUPOBAHUWE [0 4YacTsIM, HMHTETPUPOBAHUE PAlMOHAIBHBIX JpoOeii,
WHTETPUPOBAHHWE  HEKOTOPHIX  HMPPALMOHANBHBIX M TPUTOHOMETPUYECKUX  (PyHKIUHA.
OmnpeneneHHblil UHTErpaji, €ro reoOMEeTPUYECKHil CMBICI, €ro cBoiicTBa. TeopemMa o cpeaHeMm
3naueHuu. ®opmyna Herorona-JleiiOHuma. 3amMmeHa nepeMeHHOM U UHTErPUPOBAHUE 10 YaCTSIM B
OTpeJieIeHHOM MHTerpasie. Beruucnenue miomaaeit miockux Guryp u 00beMoB Tel BpaIeHHs C
MOMOIIBI0 OTpe/IeTICHHOTo0 MHTerpaia. HecoOCTBEHHbIE MHTErpalibl: OMpEeNieHUs, CBOWCTBA,
METO/1bI BBIYMCIICHUS.

Pa3nen S. JudpdepennuaibHoe HCHHCIeHHE (PYHKIUI HECKOJIBKUX NTepeMEeHHbIX.

OyHKIMM ABYX U OoJiee NEpEeMEHHBIX: ONpe/eieHue, 00IacTh OINpeeseH s, 00IacTb
CYLIECTBOBAaHMs, T'€OMETpUYECKAasi HMHTEpIpEeTalys, JIMHUU YpPOBHS, U TOBEPXHOCTH YPOBHS.
[Ipenen ¢pyHkiuu B Touke. YacTHbIE MPOU3BOAHBIE (Ha MpUMepe PYHKIMU JBYX MEPEMEHHBIX).
HuddepeHuupyemMocts  (yHKUMU:  ONpeAeTeHue,  CBA3b  JUPPEepeHIUpPYyeMOCTH  C
HENPEPBIBHOCTBIO M € CYLIECTBOBAHUEM YaCTHBIX MPOM3BOAHBIX. JlOCTaTOYHBIE YCIOBHS
middepenuupyemoctu  ¢pynkuuu. uddepeHupyeMocTb  CIOKHOM — (QYHKIMH, IOJIHAS
npousBoaHas. Juddepenuman QyHKuMH OBYX TEpEeMEHHBIX, €ro  HMHBApPUAHTHOCTD.
HuddepenuupoBanue (QyHKIMM OJHOW W JBYX NEPEMEHHBIX, 3a/JlaHHON HesBHO. YacTHble
Npou3BoHbIe U AuddepeHnnansl BBHICIIMX MOPSAAKOB. TeopeMa O paBEHCTBE CMEIIaHHBIX
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OPOU3BOAHBIX (11 (YHKIMHM JBYX TIEPEMEHHBIX). AHAJIUTHYECKUN TPU3HAK MOJIHOTO
maddepennnana. [IponsBoaHas 1Mo HaNpaBIEHUIO: ONpeneneHue, GopMmyia Ui €€ BHIYUCICHUS.
I'pagueHT u ero cBOWCTBA. OKCTpeMyMbl (YHKIMH JBYX HEPEMEHHBIX: ONpEACICHHUS,
HEOO0X0/IMMOE M JIOCTaTOYHOE YCIOBHS CYIIECTBOBAHHUS IKCTPEMyMa. YCIIOBHBIH SKCTPEMYM:
OIpE/IENIEHUE, METO/bl HAXOXKJEHUSI TOUEK YCIOBHOIO 3KCTpeMyMa (IpSIMOM METOA M METOJ
MHoxuTeneil Jlarpanxka). HanOospiiee 1 HauMeHblee 3Ha4YeHUs! (PyHKIMU JBYX IIEPEMEHHBIX B
3aMKHYTO# 001acTH.

Pa3nes 6. KpaTHble uHTErpasbl.

JIBOMHOW HHTErpajl: OMNpEAeTIeHUuEe, T'€OMETPUUYECKUM CMBICH, CBOWCTBA. Teopema o
CpPEHEM 3HAYEHUU [BOMHOIO HHTErpaja. BplUucCieHME ABOMHOIO HMHTErpaja B JIEKAPTOBOU
CUCTEME KOOpAMHAT. BpluncieHME ABOWHOIO HHTErpaja B IIOJSIPHOM CHUCTEME KOOPJIMHAT.
Wnrerpan Oiinepa - Ilyaccona. I[lpuiioskeHus IBOMHOTO WHTErpajia: BBIYMCIEHHUE IUIOIIAIN
IJI0CKOM 001acTH, 00beMa IMWIMHAPUYECKOTO Teja, MIIOMIA N TOBEPXHOCTH, MACChl IUTACTUHKH C
3aJJaHHOW  IUIOTHOCTBIO, KOOpPJAMHAT IEHTPAa TSKECTH IUIACTUHKH. TpOMHOM HWHTErpai:
omnpeneneHue, GU3NIECKU U TEOMETPUUYECKUN CMBICI, CBOMCTBA, TEOpPEMa O CPEIHEM 3HAYCHUU
TPOMHOIO MHTErpaja. BeluuciaeHne TpOWHOTO MHTErpajia B JEKapTOBOM CUCTEME KOOPAMHAT, B
UWIMHAPUYECKUX M cepudeckux KoopauHarax. IIpuioxeHuss TpPOMHOTO HMHTErpaja:
BBIYMCIIEHHE 00bEeMa, MAcChl Tella € 33JaHHOM TUIOTHOCTBIO, KOOPAMHAT LIEHTPa TSHKECTH Tela.

Pa3nen 7. KpuBoJinHeiiHbIe M TOBEPXHOCTHbIE HHTErPaJibl.

KpuBonuHelHbplii MHTErpan Mo KOOpAMHATAM: OTNpeJesieHue, (U3NYECKH CMBICI,
cBoiicTBa. Brruncienue kpuBosmHeitHOro uHTerpaita. @opmyna A BBIYUCIECHUS pabOThI MpH
MEepEMENIEHUH MaTEPUAIbHON TOYKH B CUJIOBOM ITOJI€ BJIOJIb HEKOTOpOro nmytu. @opmyna ['puna
JUIsL BBIYMCIIEHHsI KPUBOJIMHEMHOIO MHTErpaja MO 3aMKHYTOMY KOHTypy. HesaBucmmocts
KPUBOJMHEWHOIO MHTErpaja OT IyTH MHTETPUPOBAHUA: HEOOXOIUMOE U JI0CTATOYHOE YCIOBUE
HE3aBUCUMOCTH, KPUTEpUI He3aBUCUMOCTU. [loTeHImanbHOE nojie, NOoTeHIMaabHas (QyHKIUA U
ec BBIUMCIICHHE. DBpluMcieHne KpUBOJIMHEHHOIO HMHTErpajga, HE 3aBUCSIIETO OT IIyTH
UHTErpupoBaHus. [IoBepXHOCTHBIN HHTErpal: ONpeAeiIeHne, PU3NUECKUI CMBICI, BBIYUCICHUE B
JeKapToBoil cucreme koopauHat. Teopema ["aycca-Octporpanackoro. @opmyna Ctokca.

Pasznen 8. IudPepennuanbubie ypaBHeHUS EPBOTo MOPSAKA.

HuddepeHnnanbaple  ypaBHEHUS:  ONpeJeleHUe, IMOpsIOoK, pElIeHue, Teopema
CYIIECTBOBaHMS U €JMHCTBEHHOCTH pelienus. 3anada Komm. uddepennmanbabie ypaBHEHUs ¢
paszaesnstomuMucs nepeMeHHsIMu. O1HOpoJHbIE ypaBHEHUS |-T0 nmopsika: onpeeneHue u MeTo
pewenus. JIuHeiiHble ypaBHEHMs |-TO mopsiika: onpenesieHue U METOJ pelleHUs. YpaBHEHUs
bepuymnu: onpenenenue u Mmeron peuieHus. JluddepeHunanbHble ypaBHEHHMsS B IOJIHBIX
middepeHnnanax: onpeneaeHHMe M MeToJ  peweHus. VHTerpupyromui  MHOXHTEIb!
OlpesielieHue, CBEJCHME K YpaBHEHMIO B THOJHBIX JuddepeHIrasax ¢ HOMOIIBIO
MHTETPUPYIOIIETO MHOXKHUTEIIS.

Pa3nen 9. lu¢pepennuaibHbie ypaBHEHHs] BTOPOr0 MOPSIAKA.

JuddepeHnnanbable ypaBHEHUsI BTOPOTO MOPsAKaA, IOMYCKAIOIMEe HOHKEHNE TOPsIIKa.
JIuneitnble quQQepeHnnanbHble YypaBHEHUS] BTOPOTO MOPSJKA: ONpEAETIeHHUEe, OJHOPOJIHbIE U
HEOJTHOPO/IHbIE JIMHEIHbIe ypaBHeHus. CBOMCTBa perieHuil. JInHeiHas He3aBUCUMOCTh (QYHKLIUHA.
Omnpenenurens BpoHckoro u ero coiictsa. TeopeMbl 0 CTPYKType OOIIUX pEIIeHUH JTUHEWHBIX
OJTHOPOJHBIX M JIMHEMHBIX HEOJHOPOJHBIX UG (EepeHINATBHBIX YPaBHEHUH BTOPOTO MOPSJIKA.
dyHnaMeHTaJdbHas CHCTEMa pelIeHUH JUHEWHOro OAHOPOAHOro U QepeHINaTbLHOIO
ypaBHEHHUs BTOPOTo nopsiaka. JInHelHble ofHOpogHbIe MU depeHIaTbHble YpaBHEHUS] BTOPOTro
NopsiZika C MOCTOSHHBIMU KOX(p@UIMEeHTaMU: MeToJ Diiepa A peLIeHus 3THX ypaBHEHUH.
JIuHeliHbIe HEOTHOPOAHBIE TU(PepeHIIMaTbHbIE YPAaBHEHUSI BTOPOTO MOPSIKA C NOCTOSIHHBIMU
KO3 pUIIMEHTaMH: METOJ MOoJ00pa YacTHOTO pELIEHHs 3TOTO0 YpaBHEHHs C IPaBOM YacThbiO
CIEIMAJIBHOTO BHUJAa W METOJ BapualMM IPOU3BOJIBHBIX IOCTOSHHBIX. JIMHElHBIE
middepeHLnanbHble  ypaBHEHUS N-TO TOPSJIKA: CBOICTBA peIIEHHUH, TeOpeMbl O CTPYKType
oOriero pemeHus. AITOPUTM MOCTPOEHUS OOIIEro pelieHus JTMHEHHOTro TuddepeHInaIbLHOro
ypaBHEHHUs N-TO NOPS/IKA C TOCTOSHHBIMU KO HHUIIMEHTaMH.
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Paznes 10. Cucremsl Aud¢epeHunaJIbLHBIX YPABHEHH.

Cuctembl NUHEHHBIX aU(pQGEpEeHINATBHBIX YPAaBHEHHH MEPBOTO TMOPSJIKA, peIIeHUe
METOJI0M HCKIItoueHHs. CUCTEMBI IMHEWHBIX MU depeHIINaTbHBIX YPAaBHEHHUI IEPBOTO MOPSIIKA,
METO/I BapUalMy MPOU3BOJIBHBIX MOCTOSHHBIX. CUCTEMBI JUHEMHBIX OJHOPOJHBIX YPaBHEHMI
MIEPBOTO TOPSIIKA C TMOCTOSHHBIMHU Kod(pduuueHtamu, MeTton Oinepa. CHCTEMBl JTHHEHHBIX
HEOJHOPOAHBIX TU((EepeHIINATbHBIX YPABHEHUH € TOCTOSHHBIMU KO3 (PULIUEHTaMU.

Paznes 11. UncnoBble U pyHKIMOHAIBHBIE PSAbI.

UwucnoBble psiibl: OCHOBHBIE TOHSTHSA, CXOIUMOCTH psiaa. HeoOXomumblii mpu3HaK
cxoguMmoctu psga. CpoiicTBa cxoasmuxcs psaoB. JloCcTaTOyHbIE NPU3HAKK CXOJUMOCTHU
3HAKOIIOJIOKHUTENBHBIX PAJOB: MHTErPAIBHBIN INpu3HaK Komm; npu3Haku CpaBHEHUs psAJIOB;
npusHak [lanamOepa; paaukanbubiil npusHak Komm. Paner [lupuxiie. 3Hakouepeyromuics psaj:
onpezeneHue, npusHak JleliOHuna. AOGCOMIOTHAS U YCIOBHAs CXOJUMOCTb 3HAKONEPEMEHHBIX
psanoB. OyHKUMOHAIbHBIE psiibl. CTENEHHbIE psAbl: ONpeneseHne, Teopema AOelns, WHTepBal
CXOJMMOCTH, paauyc cxoaumocTt. CBoiCTBa cTeneHHBIX psinoB. Paner Teitnopa u Maknopena:
OIIPEJICNICHHE, YCIOBHS CXOAMMOCTH psifa Teinopa k ncxonHoit ¢pyukuuu. Jlemma |jm L”I =0 UL

n—owo

VX € R. [Tocratounble yciaoBHs CXOQUMOCTH psia Teiopa. AIropuT™ pasiokeHust QYHKIMU B
psit Maxsiopena. OcHoBHbIE pasnoskenus dynxumit: €, SiNX, cosx, In(1+x), (L+x)", arctgx

arcsinX B psx Maxnopena. Pasnoxenne ¢ynkmuii B pax Teifmopa ¢ MOMOIIBIO OCHOBHBIX
paznoxxeHuil. [IpuMeHeHHE CTENEHHBIX PAIOB: MPHUOIMIKCHHBIC BBIYMCICHUS, TMPHUOIMKEHHOE
peuieHue quddepeHnanbHbIX YpaBHEHUH.

Paznen 12. Teopuss BeposiTHocTell. CiyuaiiHble BeJIMYMHBI U HMX 3aKOHBI
pacnpeaeieHusl.

[Ipeamer teopum BeposTtHOcTed. CiywaitHbie coObITHS. [IpOTHBOMOJNIOKHBIE COOBITHSI.
HezaBucumble coObiTusa. OTHOocuTenbHass dacToTa. Kiaccuueckoe U reoMeTpHYecKoe
OTpeJieNieHue BEPOSITHOCTU. OJIEMEHTapHas TeOopHusl BeposiTHOCTEH. MeTo/bl BbIYHUCICHHUS
BeposiTHOCTe.  [IpocTpaHcTBO  snemeHTapHBIX  coObITHiA. Kiaccudeckoe —ompenencHue
BEPOSITHOCTH. Alredpa coObITHIA: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHI, IPOTUBOIIOJIOKHBIX
COOBITHI, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yIIUX MOJHYI TPYIILY.
AxcroMaTH4ecKkoe ompeseneHue BeposiTHOCTU. CTaTUCTHYECKOE OIpe/ielieHHe BEpOSTHOCTH.
YcioBHas BEpOATHOCTb. TeopeMbl O BEpOSTHOCTH MPOU3BEIACHUS 3aBHUCHMBIX U HE3aBUCHUMBIX
coopiTuid. [lonHas BepositHOCTh. IloBTOpHBIE McnbITaHus. Popmyna beprymmu. JlokanbpHas u
HHTETrpalibHas Teopembl MyaBpa-Jlamiaca. @opmyna [lyaccona.

[TonsiTue cnydaiiHOM BenWYMHBL. J[MCKpETHBIE M HEMPEPHIBHBIE CIIyYalHbIC BEITUYUHBI.
3aKkoH pacrupenereHust ciaydaiiHoH BenuduHbl. DYHKIUS paclpe/eieH s, €€ CBOMCTBA, Tpaduk.
[InoTHOCTH pacmpeneneHuss HEeNPEPHIBHOW CIydyallHOW BENIUYUHBI (IUIOTHOCTH BEPOSITHOCTH).
dopmyra a7 BEpOSTHOCTH MOTMAIaHUs HENPEPHIBHOW CIy4ailHON BETUYHMHBI B JAHHBINA HHTEPBAJ,
BBIPAKEHHBIN Uyepe3 MII0THOCTh BEPOSITHOCTH, TEOMETPUYECKHUIT cMbICHT popmysibl. BuHOMUanbHOE
pacnpenenenue, pacnpenenenue IlyaccoHa, paBHOMEpHOE pacmpeieleHHe, HOPMaIbHOE
pacmpezeneHue, SKCIOHEHIIUAIbHOE pacipeieieHHe.

Paznen 13. MareMaTnyecKkasi CTATHCTHKA.

[Ipeamer maTemaTuyeckoi cratTucTUKUA. OCHOBHBIE 3a/1a4U MAaTEMAaTUYECKON CTAaTUCTUKH.
Bri6opounsiii Metoa. Cratuctuueckoe onucanue. Beibopku. ['nctorpaMma v MOJMUTOH YacToOT.
Cratuctuueckas (ammnupudeckas) GyHKIus pacnpenenenus. BeIOopouHble XapakTepUCTHKU U X
pacnpenenenusi. CocrositensHble, 3()QEKTHBHBIE CMEIIEHHbIE W HECMEIIEHHBIE OIEHKU
napamMeTpoB. CTaTUCTUYECKOE CPEAHEE, CTATUCTUYECKAs AUCIIEPCHS U CTATUCTUUYECKOE CpE/IHEE
KBaJPAaTUYHOE KAK TOYEUYHBIE OLICHKM HEWU3BECTHBIX: MATEMAaTHYECKOTO OKMJIaHUS, TUCIIEPCHUH,
CpPEeIHEr0 KBaJpaTHYHOIO OTKJIOHEHHUs. JloBepUTENbHbIE UHTEPBAIbl U MHTEPBAIbHBIEC OLICHKHU.
JloBepuTeNbHBIE OIEHKH HEU3BECTHOW BEPOSITHOCTH MO OONBIIUM BBIOOpKaM. JloBepUTeNnbHas
OIIEHKa MAaTeMaTUYeCKOT0 OXUJaHUs NPU HEU3BECTHOW aucnepcuu. JloBeputenbHas OLIEHKa
CpeIHero KBaapaTUYHOTO OTKJIOHEHUs. TouHble BHIOOpOUHBIe pacmpeaencHus: CThiofeHTa (t-
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pacripenenenne), ®umepa-Cuenexopa (F-pacnpenenenue), Ilupcona ()?-pacmpejencHue).
[IpoBepka CTaTUCTUYECKHX THUNOTE3. MareMaTU4eCKHe METOJbl IMPOBEPKH CTATUCTUYCCKHX
TUTOTE3. DIEMEHTHI TEOPHH KOPPEISIINH.

4. O0beM yueOHOM THCHHMILINHBI

Cemectp
Bcero
Bun yae6HO# paboThI 1 2 3 4
3E Axan. 3E Axan. 3E Axap,. 3E Axap,. 3E Axapn,.
q, q, q, q, q,
Oo6mas
TPYA0E€MKOCTh 18 | 648 5 180 5 180 5 180 3 108
AMCIUILINHBI
KonrakTHas pabora
— ayJIUTOPHbIE 756 | 272 | 2,66 96 1,78 64 1,78 64 1,34 | 48
3aHATHSA:
Jlexiun 356| 128 |(1,33| 48 [089| 32 [(089| 32 |045| 16
Hparuseckie 4 | 144 |1,33| 48 |089| 32 [089| 32 |089| 32
3anstus (I13)
Camocrosrenbhast | g 14| 304 |234| 84 |222| 80 |222| 8 |166| 60
padora
KonrakTHas
CaMOCTOSATENbHAS 0,6 0,4 - - 0,2
paborta
8,44 2,34 2,22 2,22 1,66
CamocTosTensrHOoe
W3y4YEeHUE Pa3/eiioB 303,4 83,6 80 80 59,8
JIACLIMIUTHHBI
Bua koutpoas:
JK3aMeH 2 36 - - 1 36 1 36 - -
KoHTtakTHas padora —
MIPOMEXKYTOYHAS 0,8 - 0,4 0,4 -
aTTecTalys 2 - 1 1 -
IToaroroBka x 71.2 i 35.6 35.6 i
dK3aMEHYy. ’ ' ’
Bun urorosoro 3auer cu 9K3aMeH IK3aMeH 3auer
KOHTPOJIS: OLIEHKO¥
Cemectp
Bun yuebnoit Beero 1 2 3 4
padoThI 3E Acrp. 3E Acrp. 3E Acrp. 3E Acrtp. 3E Actp.
9. q, q, q. q.
O6mas
TPY/A0E€MKOCTh 18 486 5 135 5 135 5 135 3 81
AU CIUILINHBI
KonTakTHas
padora - 756 | 204 |266| 72 |1,78| 48 |178| 48 |1,34| 36
ayIMTOPHbIE
3aHATHA:
Jlexuu 3,56 96 1,33] 36 |[0,89 24 0,89 24 045 | 12
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[TpakTuyeckue 4 108 |1,33| 36 [089| 24 |089| 24 |089| 24
sanstus (113)

CamocToaTeIbHAsA

paGoTa 844 | 228 |234| 63 (222 60 |222] 60 |166| 45

KonrtakTHas
CcaMOCTOATENbHAS 0.45 0.3 - - 0.15
pabota

8,44 2,34 2,22 2,22 1,66
CamocTosTenpHOe
M3yUYCHHE Pa3/IeioB 227.55 62.7 60 60 44.85

JAUCIHUITIINHBI

Buj konTpos:

IK3amMeH 2 27 - - 1 27 1 27 - -

KonrtakTtnas pabora
— TPOMEKYTOYHAs 0.6 - 0.3 0.3 -
aTTecranus 2 - 1 1 -

Hoarororia x 53.4 : 26.7 26.7 :
dK3aMeHy.

Bujg urorosoro 3auyer ¢

. DK3aMeH JK3aMeH 3auer
KOHTPOJIA: OLIEHKOM

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«PDuzuka»

1 Heab AuCHUIUIMHBI — MPUOOPETEHHE CTYIEHTaMH 3HAHWW 10 OCHOBHBIM pa3jeiiaM
(GU3MKY ¥ YMEHUIO IPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYUHBIX JUCIHUILTHHAX.

2 B pe3yabTaTe M3y4YeHUs1 TUCHUILIMHBI 00yYaKOIIHIiCSl T0JI/KEH:

Obaadoams clenyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPaAMU UX JTOCTHKEHUS:

OIIK — 1.1; OIIK — 1.2; OIIK — 1.3; OIIK — 4.1; OIIK — 4.2; OIIK — 4.3; OIIK — 4.4.

3nameo:

- (Qu3nyeckre OCHOBBI MEXaHHKH, (U3UKH KojeOaHUN M BOJH, 3JEKTPUYECTBA H
MarHeTusma, O3JIeKTPOJUHAMHUKH, CTAaTHCTUYECKON (U3UKHM U TEPMOJMHAMUKH, KBAHTOBOM
buzuky;

- CMbICH (PyHAaMEHTANIbHBIX (DU3MUECKUX 3aKOHOB, MPUHIMIOB M IMOCTYJIATOB; HX
(hOpMyIUPOBKHU U TPaHULIBI TPUMEHUMOCTH;

- CBSI3b LIUPOKOTO Kpyra (pM3MUYECKuX sIBICHUUN ¢ (pyHIaMEHTaNIbHBIMU MPUHIUIAMH U
3aKOHaMH (PU3MKHU; OCHOBHBIE METO/IbI PEIICHHUS 33/]a4 M0 OMUCAHUIO (UZNYECKUX SBICHUI;

- MEeTObl 00pPaOOTKHU Pe3ybTaTOB (PU3UUECKOTO IKCIIEPUMEHTA.

Ymemy:

-IIPUMEHSATh TEOPETUUECKHE 3HAHUS U HKCIIEPUMEHTAIbHBIE METO/IbI UCCIIEIOBAHMS TPU
penieHnu nmpohecCHOHANBHBIX 33/1a4;

-IIPOBOJIUTH PAacueThl, OCYIIECTBISATh aHAJIN3 U HA OCHOBE ITOTO JIeNaTh 00OCHOBAaHHbBIE
BBIBO/IbI;

- aHAIIM3UPOBATh PE3yNbTaThl HAOMIOAEHUN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U MPUHIIUTIOB (PU3UKH;

- OMpeAeNsaTh XapakTep (PU3NYECKHX MPOIECCOB MO KOMIUIEKCY JKCIEPUMEHTAIbHOU
nH(MOpMAaLIUY TTPU TOMOIIH TPaPHUKOB, TAOIUIl U YpaBHEHUIA;

- MIPEACTaBIATh 00pabOTaHHYIO SKCIIEPUMEHTAIBHYI0 U TEOPETHUECKYI0 HHPOPMAIUIO B
YCTHOW M MHCBMEHHOU (opMe, B TOM UYHUCIE C UCTOIH30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:
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- HaBbIKaMH pabOThI C IUPOKUM KPYroM (pU3HUeCcKuX MPUOOPOB 1 000pyI0BAHHUS;

- HaBbIKaMH 000CHOBAHMS CBOMX CYKICHUHN M BHIOOPA METOAA UCCIICTOBAHMS.

3. KpaTtkoe conep:kaHue TUCHUILINHBI

Paznes 1. @usuveckue 0OCHOBbI MEXaHUKH.

1.1. TIpeanmer ¢u3uku. MeToasl (GHU3NYECKOTO HCCIEAOBAHUSA: OIBIT, THIIOTE3a,
sKcnepuMeHT, Teopus. llpeamer kunemaruku. IlepemelieHue, CKOpPOCTb, YCKOPEHHE.
Kunemarnueckue XapakTepuCTUKU BpaIlaTEIbHOTO JBUKECHHUSL.

1.2. 3akonbl HpioTOHA. 3aKOH BCEMHUPHOTO TATOTEHUS. 3aKOH BCEMHUPHOIO TATOTEHUS.
JIBr>keHure Tela nepeMeHHon Maccebl. Y paBHeHua Memepckoro. @opmyiia L{nonkoBckoro.

1.3. Yopyruit u Heynpyruil ynapsl mapoB. MOMEHT MHEPIMU MaTEpUATbLHOW TOYKH U
TBEPOro Tena.

1.4. Kunematuka rTapMOHWYECKUX Kojebanuii. JuddepeHnumansHoe ypaBHEHUE
rapMoHU4ecKuX Kojiebanuil. [loHsATHE 0 3aTyXarOMMX U BBIHY)KJIEHHBIX KoJiebaHusx. BomHoBoe
NBUKEeHHE. BOJIHBI PO10IbHBIE U TONIEPEYHBIE.

Paznen 2. Moaeky/sipHasi puznka 1 TepMOAMHAMHUKA.

2.1. DneMeHTbl TEepPMOJMHAMHKM M (U3MUECKOM KUHETHKU. MeanbHbI ras.
Pacnipenenenne bonblimana u ero odieduznueckuii cMbicil. Peanbhblil ra3. Ypasuenue Ban-nep-
Baasnsca.

2.2. Tepmoaunamuueckuit wmeton B ¢usuke. PaBHOBecHble cocrosiHus. Hauwana
TepMOAUHAMUKH. [{UKIIBI. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. Anenue nepenoca. Juddysus. 3akon duka. TemmonpoBogHocTs. 3akoH Dypbe.
Buyrpennee Tpenue (Bs3kocTh). 3akoH HbroToHA.

Pa3nen 3. DiieKTpoCTaTHKA ¥ MOCTOSTHHBIN 3JIEKTPHUYECKUH TOK.

3.1. 3akon Kynona. Teopema Octporpaackoro-l'aycca. Jumosb. [udnektpuku B
ANEKTPOCTATUYECKOM I10JI€

Pa3zneu 4. DilekTpoMarHeTusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopeniia.

4.2. Mar"aeTuku. DIeKTpoMarHuTHas UHAYKIUA. Y paBHeHHe MakcBeia.

Pa3nea 5. OnrTuka.

5.1. UnTepdepennns BosH. dudpakuus BoaH. [lonspusamnus BoJIH.

5.2. TennoBoe u3nydenue. 3akoH Kupxroda. ['mnoresa [1nanka. KBantoBoe 00bsicHeHHE
teruioBoro usnydenus. D¢ dext Komnrona.

5.3. SAnepuas moaens atoma. [locrynatel bopa. ATom Bogopoa o bopy.

Pa3znes 6. DiieMeHTHI KBAHTOBOM QU3UKH.

6.1. T'unore3a ne bpoitnsa. BosnoBoe ypaBHenue Ilpeaunrepa s cTalMOHApPHBIX
coctostHui. OnbiTel LITepHa-I'epnaxa.

6.2. Mmuorosnektponnbiii atom. Oddexr 3eemana. I[lpunuun Ilaynu. KanToBbIe
cTatucTuyeckue pacnpenenenus bose-Ditnmreitna u ®epmu-lupaka. oHousl. 3akonsl [edas u
OWHIITEHHA.

4. O0beM y4yeOHOM TUCHHMILINHBI

Beero Cemectp
Bun yuebHoit paboThl 2 S
3E Axan. 3E Axan. 3E Axan.
q. q. q.

OO611ast TPYA0EMKOCTh AUCIUTITHHBI 12 432 6 216 6 216
KonTakTHast paboTa — ayAuTOpHBIC 3,55 128 1,33 48 292 80
3aAHATHA:

Jlexmun 1,3 48 0,44 16 0,89 32
[paktuaeckue 3anstus (I13) 1,3 48 0,44 16 0,89 32
Jlaboparopusie pabots (JIP) 0,9 32 0,44 16 0,44 16
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CamocrosiTeJibHas paboTa 6,45 232 3,67 132 2,78 100
KoHrakTHas camocrositenbHas paboTa - - -
CaMoCTOATETbHOE U3YUCHHUE Pa3/IeIOB 6,46 939 3,67 132 2,8 100
JICLUILINHEI
Buabl KOHTpOJIA:

IK3aMeH 2 72 1 36 1 36
KoHnraktHas paboTa — IpOMEKyTOYHAsS 0.8 0.4 0.4
aTTecTaums 2 1 1
IToaroToBKa K 3K3aMeHY. 71,2 35,6 35,6
Buja nToroBoro KoHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yaeOHoli paboThI 2 3
3E Actp. 3E AcTp. 3E Actp.
q. q. q.

OO0u1asi TPy10€eMKOCTb IV CIIUTIJIMHbI 12 324 6 162 6 162
KonTrakTHasi paboTa — ayIMTOpPHBIE 3,55 96 1,33 36 292 60
3AHATHA:
Jlexmun 1,3 36 0,44 12 0,89 24
[Tpaktnyeckne 3ausTus (I13) 1,3 36 0,44 12 0,89 24
JlabopaTtopusie paboTs (JIP) 0,9 24 0,44 12 0,44 12
CamocrosiTejibHasi paboTa 6,45 174 3,67 99 2,78 75
KonTtakTHas camocTosiTenbpHast pabota - - -
CamMocTosiTeTbHOE H3yUeHHE Pa3/IeiioB 6,46 174 3,67 99 2,8 75
JUCLHHUILINHEI
Buabl KOHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTakTHass pabota — MPOMEXKYTOUYHAs 06 0.3 0.3
aTTecTamus 2 1 1
IToaroroBka K K3aMeHY. 534 26,7 26,7
Bujx uTOroBoro KOHTpoJIs: DK3aMeH DK3aMeH

AHHOTAUA padoyeil MPOrpaMMbl THCUUIIIIMHBI
«IIpo0seMbl yCTOMYNBOIO pa3BUTH S

1. Hea» aucuuMmianHbl — cPOPMHUPOBATH y CTYJIEHTOB IEIOCTHYI) KapTUHY MHUpa Ha
OCHOBE KOHIICIIIIUU YCTONYMBOTO Pa3BUTHSI, MMO3HAKOMHUTH CTYJICHTOB C LEISIMU YCTOWYHBOTO
Pa3BUTHS, IOHATHSIMH YCTOMYUBOCTH U HEYCTOMYMBOCTH JUHAMUYECKUX CHCTEM B OKPYXKAIOIIEM
MUPE; pecypcax ¥ pa3BUTHH, aHTPOIIOTEHHOM BO3JICHCTBUH Ha OKPYXKAIOIIYIO CPE/y, YIIPaBICHUU
Ka4eCTBOM OKPY)KAIOIICH CPEIbl.

2. B pe3yabTare n3yueHus AMCUUIIJIMHBI 00yYAIOIIMIiCS I0JI2KEH:

Obnadams clenyOIUMA KOMIIETEHIIUSMHI U UHIUKATOPAMU UX JOCTHKECHUS:

VK-8.1; YK — 8.2; YK - 8.5; YK — 8.6; YK-8.9; OIIK-2.1; OIIK - 2.2; OIIK — 2.3;
OIIK - 6.1; OIIK - 6.2; OIIK 6.3.

3name:

— OCHOBHBIE OTIPE/IENICHUS U MPUHITUIIBI KOHIETIINA YCTOHYHBOTO PA3BUTHS;

— OCHOBHBIE XapaKTePUCTHKN OMOTUYECKNX, AOMOTHYECKHX U aHTPOTIOTEHHBIX (PaKTOPOB,
OKa3bIBAIOIINX BIUSHUE HA )KUBbIC OPraHU3MbI, BKITIOYAs YETOBEKa;

— OCHOBHBIE CYIIECTBYIOIIME MPOOJIeMbl, BO3HUKAIOIINE TPH B3aHUMOJCHCTBUH
HSKOHOMHKH, OOIIECTBA M OKPYXKAIOIIEH CPEJIbI;
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— COBPEMEHHBIE CUCTEMBl MHJEKCOB W WHJIMKATOPOB YCTOWYMBOIO pPa3BUTHUS, HX
0COOEHHOCTHU U HEIOCTATKU;

Ymemo:

— JenaTh CHUCTEMHBIM aHaJM3 CYLIECTBYIOIIMX 3KOJIOTO-COLMAIBHBIX, COLUAIbHO-
HKOHOMHYECKUX U IKOJOTO-3KOHOMUYECKUX MPOOIIEM;

— HaxoJUTh HauboJee pallMOHAbHBIMN BapHaHT PEIIEHUs IOCTABIEHHBIX 33/jad C y4ETOM
KOH(IIMKTA B IOTPEOHOCTSIX YEIOBEKA i OTPAHUYCHUSAX OKPYKAIOIMIEH CPEeIbl;

Braoemy:

— HaBBIKAMH TIOJI30BAHUSI COBPEMEHHOM JIUTEPATYpPOil B 007aCTH YCTOWYMBOTO PA3BUTHUS
1 DKOJIOTUH;

— YMEHHUEM aHAJIM3UpPOBAaTh HOBBIE TEOPETHUYECKUE U TPAKTUYECKHE MIPOrpaMMbl U
MIPOEKTHI, HAIIPaBJIEHHbIE Ha IOCTHKEHUE LI€JIel YCTOMYMBOTO pa3BUTHS;

— [IpUeMaMHU IPUHATHUS PELIEHUH M0 YperyJIupOBaHNI0 KOHQIUKTHBIX CUTyallui B 00J1aCTH
YCTOWYMBOTO Pa3BUTHSI U UCIOJIb30BAHUS PECYPCOB.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI

Brenenne

Henu, 3amaun u npeamer Kypca. MecTto Kypca B CUCTEME XMMHUYECKOro 0Opa3oBaHMSL.
Dkojorudeckoe oOpazoBaHue U 00pa3oBaHHe JUIsl yCTOWYMBOTO Pa3BUTHSL.

Pa3znen 1. OcHoBHbBIE OHATHSA Kypca. O011ecTBO U OKPYKAK0IIas cpeaa

Poct u pa3ButHe. YcTOMUMBOCTh M HEYCTOMYMBOCTh JAMHAMUYECKUX cucTeM. buocdepa
KaKk JIuHamMu4deckas cucrema. YenoBek: Ouosiornyeckuil BuA U nuBuiau3auus. CucCTeMbl
MoJJIep>KaHusl JKU3HU W CHCTEMbl MOJiepKaHMsd LMBUIM3anuu. HaceneHue, mpou3BOACTBO,
COCTOSTHHE OKpYyKaroriei cpenpl. [loHsTHE ycTOMYMBOTO pa3BuTHA. PUMCcKuii Kiry0 U Tiio0abHas
npobsmematuka. HeoOxoaumocTh B ycroWumBoM pa3Butud. CoaepkaHue | IBOJIOIUSA
MpeACTaBICHUI 00IecTBa 00 YCTOMYUBOM Pa3BUTHH.

Pasnen 2. buocdepa, ee 3BoqOUMS M YCTOHYMBOCTb. JKOCHCTEMBbI 3eMJIM U
YCTONYNBOCTH

OcHoBHbIE cBeZieHUs 0 TiaHeTe 3emiist. CTpoeHue U cocTaB aTMocdepbl. MUpPOBOI OKeaH.
Jlutochepa. buotnueckas u  abWoTHYeCKas CoCTaBjsgtonue Ouochepsl:  OCHOBHBIC
xapaktepucTuku. [loToku 3neprum B cucreme ConHue-3emis.

OcHoBHbIE OHATHS AK0JIOTUU. CHCTEMBI IOIIepKaHU )KU3HU Ha 3emiie: o0muil 0630p.
[Tonsitue sxocucreMsl. CTPYKTYpa U COCTABJIAIONINE SKOCUCTEM. Bubl, nonynsuuu, coodiecTna.
B3anmopeiictBrue BU10B B 3kocucteMax. OCHOBHBIE TUIIBI SKOCHUCTEM.

[ToToku »HepruM W BellecTBa B JKocucTeMax. Tpodwudeckue nenu. Metabonusm u
AJIIEMEHTHBIM COCTaB >KMBOW M HEXHUBOW Marepuu. OCHOBHbIE OHOT€OXHMMHYECKHUE ITUKIIbI
(xpyroBopoTsl BemecTB). L{UkInyHOCTH MporieccoB B OMochepe u ycTOHIMBOCTb.

N3menenuss B momynslusAX, cOOOIIECTBaX, dKOCHUCTeMaX. Peakiusi >KUBBIX CHUCTEM Ha
n3MeHeHus okpyxkarwiei Cpenpl. Bo3aelicTBue yenoBeka Ha 3KOCUCTEMbI. 3aKOHbI U PUHLIMIIBI
9KOJIOTHH.

buopa3noobpasue u ycToWuyuBOCTh 3KOcucTeM. BumoBoe paznooOpasue - HeoOXoaumoe
yCIIOBUE YCTOMYUBOCTH OMOC(EpHI.

Pazgen 3. YesoBedecTBO Kak 4acTb Omocdepnl. Jlemorpadpuyeckne mnpodaembl
COBPEMEHHOI'0 MHPA.

OcoOeHHOCTH uyelloBeKa Kak OHOJOrMYecKoro Buja. JlMHaAMMKa 4eloBe4ecKOi
MOMYJISLUH, POKIAEMOCTb, CMEPTHOCTh, BO3pacTHasA CTpYKTypa. [IpolieMbl cCOBpeMEeHHOT0 3Tana
pocTa 4YHCIEHHOCTH HaceneHus. [eorpaguueckoe pacnpeneneHue HaceneHus. Cenbckoe U
ropojckoe HaceneHue. YpOanuzauusa. Cpena oOuTaHMs UeNOBEKAa W OKpyXKarolias cpena.
@opMHUPOBaHHUE TEXHOTCHHOU CPEBI.

PerynupoBanue HapogoHaceneHus. CraOunuzalysi 4YHCICHHOCTH HAceNeHUs WIN
JETONyALUsA: OLEHKAa MPEIebHOM UYNCIEHHOCTH HaceleHus 3emud. Penuruosssie,
HPaBCTBEHHBIE M COIMAIbHBIC MPOOJIEMbl OTPAHUYEHUS POKIAEMOCTH U TUIAHUPOBAHUS CEMBH.
PernonaneHble 0coOeHHOCTH. MpbIlUIeHHE, fA3BIK, poJib O0O0yueHus. HereHermueckuit Kanai
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BH1I0BOM mamsTu. [lojoXuTenbHble U OTPULIATEIbHBIC MOCIEICTBUS HATUYHS HETEHETUYECKOU
namsTH. ['enaepHbie TpoOIeMbl.

Pa3nes 4. PazBuTHe n pecypcnbl

Omnpenenenue pecypca. Knaccudpukamms pecypcoB. HeBo3oOHOBHMEBIE, BO30OHOBUMBIE,
HEUcYepraeMble pecypchl. MarepuanbHble, SHEPreTHUYECKHe W WH(POPMAIMOHHBIE PECYpPCHI.
I'enernueckue pecypcbl Onocdepbl. COCTOSIHIE M MUPOBBIE 3aITachl OCHOBHBIX BUIOB TIPUPOTHBIX
pecypcoB. ['eorpaduueckoe pacnpeaesneHre 3arnacoB NPUPOIHBIX PECYPCOB.

PazButHe nuBHIM3AINY U PACX00BaHUE PUPOIHBIX PeCypcoB. [I[pUHIMITBI YCTONYHBOTO
Pa3BHUTHS B OTHOIICHUH TIPUPOTHBIX PECYPCOB. PO BO30OHOBUMBIX M HEUCUEPIIACMBIX PECYPCOB
B YCTOMYMBOM OOLIECTBE.

Pa3zjnen 5. AurponorenHoe Bo3jaeiictBue Ha Ouocdepy

AHTPOTIOTEHHbIE BO3MYIICHHUS OHOTEOXMMHUYECKHX IHMKJIOB U JErpajaius CUCTEM
MOJyIepKaHus >KU3HU. [ 7o0anpHbIe, peruoHajIbHBIE W JIOKAJIbHBIE MPOOJIEMBI OKpPYKArOMIeH
Cpelpbl.

3arpsizHeHne artMocdepbl (KUCIOTHBIE JOXIW, (OTOXUMHYECKUH CMOT M T.J.).
3arpsi3HeHWe BHYTPEHHUX BOJ W MHpOBOTO OKeaHa. 3arpsisHEHHE JHUTOC(hEephl; Ierpaarus
3eMellb, OMyCTHIHUBAHUE.

Pa3nen 6. KinumaTnueckue mocjiecTBUs H3MEHEHHs COCTaBa arMocdepbl

I'moGanpHbI 3HEpreTHyeckuii OanaHc; MAPHUKOBBIN APGEKT Kak MPUPOJHBIA (akTop
MOJIIEP>KaHUsl YCIIOBUH CYIIECTBOBAHMUS KUBOU MaTepuu. [lapHukoBbie ra3zpl. UCTOYHUKHN U CTOKH
JTUOKCHJIA yIyiepoJa W JPYIHMX NapHUKOBBIX Ta3oB. V3MeHeHWe KOHIIEHTpAIluu JIUOKCHIA
yTJIepo/ia U IPYTUX MAPHUKOBBIX Ta30B B aTMOC(hEpe; MEXaHU3M TJI00aTHbHOTO TOTETICHHUS.

[TocnenacTBusi TI00aTBPHOTO TOTEIUICHUS: TIOBBIICHHE YPOBHS MHUPOBOTO OKEaHa,
3aTOIUIGHHE MPHUOPEKHBIX 30H; TasHUE JIEAHUKOB UM BEYHOM MEp3NOThl; JAedopmanus
KIIMMaTHYECKUX U CEIbCKOXO3SHUCTBEHBIX 30H U Teorpaduieckoil CTPYKTYpbl MPOM3BOJCTBA
MIPOI0OBOJILCTBHUSA; U3MEHEHUS PACTUTEIBHOTO MIOKPOBA, OITYCTHIHUBAHHUE.

Pa3znen 7. 3esenasi peBoJionus

3eneHass XuMHusl. 3eJieHasl SHepreTruka. 3esneHas SKoHOMUKa. [IoHsTHe HU3KOYTiIepoaHOM
(mmuknmyeckoit) skoHoMHuKU. CIleHapuu HU3KOYIJIEpOAHOTO pa3BuTus mis Poccun. Hammyumme
JNOCTYIHbIE TEeXHOJOrMUu. OCHOBHBIE NPUHLMUIIBI 3€JIEHOTO MNPOM3BOJACTBA. ['OcymapcTBEeHHOE
peryimpoBaHue npupoionoiab3oBanus Ha ocHoBe HJIT. Dkonoruueckuid ciesn yenoBeyeCTBa.
3enensii opuc. KapOOHOBBIE MOJUTOHBI.

Pa3znen 8. MupoBo33peHne, 3THKA U YCTOMYMBOE Pa3BUTHE.

[lepexon ot oOmiecTBa MOTpedICHUS K YCTOHYMBOMY 0011eCTBY. MI3MeHeHue cTpyKTypbl
noTpeGHOCTel 00I11ecTBa U KPUTEPUEB KaUeCcTBA KU3HU U YPOBHS pa3BUTHUS. POk KyJIbTYpHBIX U
PENUTHO3HBIX TPAAUIIMIA B IPOOIEME YyCTONYUBOTO Pa3BUTHS.

Nudopmanus, 3HaHWE, HayKa, TEXHOJIOTMH. YBEIHMYEHUE POJIM HHPOPMAIMOHHBIX
pecypcoB B obmieM OanaHce pecypconoTpednenus. Mudopmanronnoe (MOCTUHIYCTPUATHHOE)
obmiectBo. Ponb 0Opa3oBaHus B yCTOWYMBOM OOILIECTBE.

4. O0beM y4yeOHOM TUCHHMIINHBI

O0beM THCHMIINHBI
Bua yuyeOHo# padoThl Axan. | Acip.
3E
q, q,
O0mas TpyA0eMKOCTh JMCIHIIIHHBI 3 108 81
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Ipaktuueckue 3ansarus (113) 0,45 16 12
CamocrositesbHast padora 2,1 76 57
KoHTakTHas camocrositenbHas paboTa 2,1 0,2 0,15
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CaMOCTOSITEIbHOE U3yUEHHE PA3IeTI0B JUCIHUIIMHBI | 75,8 | 56,85
Buja koHTpOJIS: 3a4eT

AHHOTAIU padoyeil MPorpaMMel AU CHUILJIMHBI
«/HkeHepHasi 1 KOMINILIOTEpPHAas rpaduka»

1 Hesb 1MCHMITIMHBI — HAYYUTh CTYJIEHTOB CII0cO0aM 0TOOPa)KEHUS POCTPAHCTBEHHBIX
(hopM Ha TUIOCKOCTH, BBHITIOJIHCHUIO W YTCHUIO YEPTEIKEH METOJaMH KOMITBIOTEPHOU TpaduKu 1
IIpaBUJIaM U YCIOBHOCTSIM, pUMeHseMbIM ITpu 3ToM (ctanaaptam ECKJI).

2. B pe3yabTare n3yueHus AMCUMILIMHBI 00YYAIOIMICS 10JI2KEeH:

Obnadams ClenyONUMUA KOMIIETCHIIMSMU U UHIUKATOPAMH MX JOCTHKECHUS:

YK-2.1; YK-2.6; YK-2.10; OIIK - 5.1; OIIK — 7.1; OIIK — 7.2; OIIK - 7.3.

3uame:

- crocoObl 0TOOpaXKEHUS MPOCTPAHCTBEHHBIX ()OPM Ha MIIOCKOCTH;

- MpaBUJia U YCIOBHOCTH TIPU BBITIOJTHEHUH YEPTEXKEH;

- BHJIBI CHMMETPUHU T€OMETPUIECKUX UTYP;

- BHJIBI U3JIETTUH U KOHCTPYKTOPCKUX JTOKYMEHTOB;

- OCHOBHBIE BU/JIbI TpaduyecKrX HHPOPMAIIHOHHBIX CUCTEM, 0a30BYIO IpapUUECKyIO
CUCTEMY, HCIOJIb3yEMYIO B yUeOHOM Ipoliecce.

Ymems:

- BBITIOJTHATh U YATATh YEPTEKH TEXHUUYCCKUX H3JCTUN C y4ETOM JACHCTBYIOIINX
CTaHJIapTOB;

- BBITIOJTHATH ¥ YMTATHh CXEMbI TEXHOJIOTHYECKUX MPOIIECCOB;

- HCIOJIb30BaTh CPEJICTBA KOMIBIOTEPHOM rpaduKu IJ1s1 U3TOTOBJICHUS YEPTEXKEH.

Bnaoemy:

- croco0aMu U MpueMaMu H300pakeHHs IPEIMETOB Ha MJIOCKOCTH;

- rpadudeckoit cuctemont «Kommacy.

3 Kparkoe coaepxxanue JUCUMILITHHBI

Paszgea 1. OOmme npaBuja BbINOJHeHUS uYeprTexeid. [IpaBuna BBINOJHEHUS |
odopmitenust ueptexeit B cootBercTBrr ¢ ['OCT. I'eoMeTpruyeckue mocTpoeHus.

Paznea 2. IlpoeunpoBanue reomerpuuyeckux ¢uryp. Meron npoekiuid. IIpsmbie u
kpuBble nuHUU. [Tnockocts. [loBepxnoctu. I'eomerpuueckue tena. CUMMETpPUsI T€OMETPUUECKUX
¢uryp. OrmpeneneHre HaTypaJlbHOM BEIMYMHBI OTpe3Ka MPSAMOM U IUIOCKOH (UTYpHI.
[lepeceuenue reomeTpudyeckiux oopa3os.

Pasnen 3. MH3oOpamxenussi mnpeameroB mno I['OCT 2.305-2009. HUspeauss u
KOHCTPYKTOpPCKHE [0KYMeHTbl. l300paxkeHus. AKCOHOMETPHUYECKHE YEPTEeKU U3CIUN.
Co3nanue TpexMepHbIX Mojenel npeaMeroB. Co3gaHue acCOUMATUBHBIX YEPTEKEU HA OCHOBE
TPEXMEPHOU MOJEIIH.

Bunet u3nenuif M KOHCTPYKTOPCKHX JOKyMeHTOB. Cxembl. Pe3nObl: oOpazoBanme,
Kiaccudukanus, n300paxkeHre 1 0003HaUCHHUE Ha YEPTEKeE.

Pa3nen 4. U300paxenus aerajeil 1 UX coeMHEHHMI. DCKU3bl U TEXHUYECKUE PUCYHKU
neraneil. Pe3pOoBbie m3menuss W coenuHeHus. Jlpyrue BHIBI Pa3beMHBIX M HEPa3beMHBIX
COCIMHEHUH eTalen.

Paznen S. Yepre:xku cOopouHbix eamnHuu. [IpaBuna BbIMosHEHUS U O(OpPMIIEHUS
cOopouHoro yeprexa. JleranupoBanue yeprexeil COOPOUHBIX €MHHIL.

Paznen 6. Komnbotepuasi rpaguka. KomnbrotepHas rpaduka U pemiaeMbie €10 3a/1aui.
I'padmyeckne OOBEKTH, NPUMHUTHUBBI, aTpUOYTHI, CUHTE3 wu300pakeHus. IlpencraBnenue
BUJIcoOMHpOpMANK U ee MalinHHas reHepaius. CoBpeMeHHBbIE CTaHAApPThl KOMIIBIOTEPHOM
rpaduku, rpaduueckue s3bIKA U MeTadaiinsl. Peanu3amus anmapaTHBIX MOIyJe rpadudeckon
cuctembl. OCHOBHBIE TpaudecKre alrOPUTMBI Ha TUIOCKOCTH U B TIpocTpaHncTBe. [IporpaMMHbie
rpaduyecKkue CHCTEMbI U UX MPUMEHEHHE.
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4 O0beM yueOHOM TMCUMILINHBI.

Beero Cemectp
Bun yuebHo# paboThI L 2
3E Axkan. 3E Axkan. 3E Axkan.
9, q, q,
OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 7 252 4 144 3 108
KonTakTHasi paboTa — ayAUTOPHBIE 2,22 80 133 48 0,89 30
3aHATHSA:
Jlexun 0,44 16 0,44 16
IpakTaeckue 3anastus (113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 4,78 172 2,67 96 2,11 76
KoHnTakTHas CaMoCTOATeNbHAS pabota 0.8 0.4 0.4
(3a4eT ¢ OLIeHKOH)
Kypcogas pabora 35,8 35,8
KoHnTakTHas caMoCToATeNbHAS pabota 4,78 0,2 2,67 211 0.2
(mpueM KypcoBoil paboThl)
[ToaroToBKa K KOHTPOJLHBIM paboTam 36 18 18
CaMoCTOSATETFHOE U3YUCHHUE Pa3/ieiioB 99.2 776 216
JVCIIMTUTAHBI
3auer ¢
3auver ¢ OLIEHKOIA,
Bujx uTOroBoro KOHTpoOJIs: .
OIIeHKO¥i KypcoBasi
padora
Beero Cemectp
Bun yue6Hoit paboTbl 1 2
3E Acrtp. 3E Actp. 3E AcTp.
q. 9. 9.
OO6mrast TpyA0€MKOCTh AUCITUTLTHHBI 7 189 4 108 3 81
KonTakTHasi paboTa — ayIuTOpHbIE 2,22 60 1,33 36 0,89 o4
3aHATHS:
Jlexkuun 0,44 12 0,44 12
[Ipaktuueckue 3ausarus (I113) 1,78 48 0,89 24 0,89 24
CamocTosiTesqibHasi padoTa 4,78 129 2,67 72 2,11 57
KonTaktHas CaMoCTosTeNbHAS pabota 0.6 0.3 0.3
(3a4eT C OICHKOH)
KypcoBas pabota 26,85 26,85
KonTaktHas CaMOCTOSTeNbHas pabota 478 | 015 | 267 211 | 0,15
(mpueM KypcoBoil paboThI)
ITonroToBKa K KOHTPOJBHBIM paboTam 27 13,5 13,5
CaMocToATeIbHOE U3YUEHHUE Pa3JIeioB 744 58.2 16.2
JVCIUTUTAHBI
3a4er ¢
3auer ¢ OLICHKOI,
Bux uToroBoro KOHTpoJIA: .
OlIeHKOIi KypcoBast
pabdora

AHHOTausA padoyeil NPOrpaMMbl JUCHUIIIMHBI

«Hpmmazmaﬂ MeEXaHUKa»
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1 Heap AMCHMIUIMHBI — HAYYUTh CTYJEHTOB TBOPYECKOMY IMOJXOJY K BBIMOJHEHUIO
WHXXEHEPHBIX PacdyeToOB HA MPOYHOCTH, )KECTKOCTh M YCTOWYMBOCTH JIEMEHTOB KOHCTPYKIIUH,
JETAJIEW U Y3JI0B MAlllMH U alaparos.

2. B pe3yabTaTe M3yYeHUs] JUCHUIJIMHBI 00YYAOUIUICS 10JI2KEH

Obnadams CleyONMMUA KOMIIETCHIIMSAMU U UHAUKATOPAMH UX JOCTHXKEHUS:

VK-2.1; YK-2.2; YK-24; YK-2.7; YK-2.8; YK-2.9; YK - 2.10.

3namy:

— OCHOBHBIC YPaBHEHUS U METO/IbI PEIICHHUS 3a/1a4 COITPOTHUBJICHHS MaTEPUAJIOB U JIeTajei
MaIIIWH;

— OCHOBHBIE METOJbl PAcCu€TOB Ha MPOYHOCTH, KECTKOCTh MU YCTOMYMBOCTH JJIEMEHTOB
KOHCTPYKITUH MaIlliH U arapaTos;

— OCHOBBI TEOpUHM pacdeTa JeTajedl W y3J0B MallMH M alapaToB XUMHUYECKON
TEXHOJIOTHH.

Ymemo:

— TIPOBOJUTH PACUETHI AJIEMEHTOB KOHCTPYKIMM Ha OCHOBE METOJIOB COIMPOTHBIICHHS
MaTepuaos;

— pPacCUUTHIBATh U KOHCTPYUPOBATH JICTAHM MAIIIMH 110 UCXOTHBIM JTaHHBIM;

— TPOW3BOJUTH pacCYeThl IO OCHOBHBIM KpPUTEPHUSIM pabOTOCMOCOOHOCTH U
KOHCTPYMPOBAHHUS J€TaJIeH MaIlTuH.

Braoems:

— HaBBIKAMH pacyeTa COMPOTUBIICHUS MAaTEPHUATIOB AaHATMTUYECKUMH METOIaMU;

— HaBBIKAMH BBIOOpA MaTEPHUAJIOB TIO KPUTEPUSIM MPOYHOCTH;

— pacyeTaMM THUIIOBBIX JETAJIe MaIlluH, MOJIb3YSICh CIPABOYHOW JUTEpPATypoud U
I'OCTammu.

3 Kparkoe coaepxxanue JTUCUMIITHHBI

Pa3znen 1. Onpenesnenue peakuuii onop. PacrsikeHue-cixxaTue. AOCONIOTHO TBEpPIOE
Teno. OJIEMEHThl CTAaTUKU. YpaBHEHHs paBHOBeCUs. OCHOBHBbIE JAOMYILEHHUS W IPUHIUIIBI
CONPOTHUBIICHUS MarepuanoB. Hampspkenus, aepopmanmm W nepemenieHus. 3akoH ['yka.
[ToctpoeHnue 31I0p BHYTPEHHUX YCUIIUH, HANIPSHKEHUH U TTIepEeMEIeHUI. Y CIIOBUE MPOYHOCTH MIPU
pacTshDKEeHUH (CKATUH).

Pa3nen 2. Kpyuenue. M3ru6. 3akon ['yka npu casure. Buyrpennue cuinoBbie (hakTopbl
IIpU KPYYEHUHU. Y CIOBHE MIPOYHOCTU MpH KpydeHuu. [IoHsITHE YUCTOTO U MOTEPEYHOT0 U3TrHOO0B.
[IpaBuna nmocTpoeHus 3MI0p MOMEPEYHBIX CUI U M3THMOAIOIMX MOMEHTOB. YCJIOBHE MPOYHOCTH
IIpHU U3ruoe.

Paznen 3. CuoxxkHoe HanpsikeHHOe cOCTOsiHMe. OCHOBBI TEOPUHM HAIPSKEHHOTO
COCTOSIHMSL M THUIIOTE3bl IMPOYHOCTH. TOHKOCTEHHbIE cOCyIbl. OmpeneneHne HanpsHKeHU 1o
0e3MOMEHTHO Teopuu. Pacder cxxaThIX CTep)KHEH Ha YCTONYUBOCTb.

Paznen 4. leraam mammu. CoequHeHus Aetanel MamuH. Bajasl 1 ocu, UX ONOpPHI U
COeIMHEHMS. MexaHn4yecKue nepeaayn.

Pazgen 5. Pacyer xumm4eckoro ammapara ¢ MeXaHHM4YeCKHM IepeMelInBa0 UM
YCTpOiicTBOM. BBIOOp KOHCTPYKIIMOHHBIX MaTepuanoB. PacdeT OCHOBHBIX T€OMETPHUYECKHX
pasMepoB ammapara. Beibop ¢rmanues, mpuBoga. Pacuer ¢nanmeBoro coenuHeHus. Bwibop
Memanky. Pacuer Memanku Ha MpoYyHOCTh. Pacyer mmoHku B cTynuie Mmemanku. Pacuer Bana
MeIIaJIKi Ha BHOpOycTOHYMBOCTh. Pacuer Bana MemIankd Ha MPOYHOCTh. Bbeibop u pacuer
KOMILJIEKTYIOIUX 31eMeHTOB. OQopmiieHrne MOsSCHUTENbHOM 3amucku. YepTexxk oOImiero Buaa
anmapaTta ¢ BUJAaMH, pa3pe3amMH, CEYEHUSIMU M BBIHOCHBIMHM 3JE€MEHTaMH, NAIOIIUMH TOJIHOE
MpeicTaBiIeHne 00 ero yCTpOocTBe M MPUHITUTIE Pa0oThI. UepTeku cOOPOUYHBIX €AMHHUIL U ICTAJICH.
Odopmnenue crienuduKaium.
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4 O0beM yueOHOM TMCUMILINHBI.

Cemectp
Bcero
Bun yae6HOMI paboThI 3 4
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO1mas TpyI0eMKOCTb AUCIUIIIIHHBI 6 216 4 144 2 72
KonTakTHasi padoTa — ayiuTOpHbIE
O — 2,22 80 1,33 48 0,44 16
Jlexmun 0,89 32 0,89 32
IpakTaeckue 3anastus (113) 1,33 48 0,89 32 0,44 16
CamocrosiTejibHasi paboTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocTosiTennsHas pabora
» 0,4 0,4 ]
(3a4eT ¢ OLIeHKOH)
KypcoBoii mpoekT 55,6 - 55,6
KonTakTHas camocTosiTennsHas pabora 04 i 04
(TpueM KypcoBOTO IIPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuetHo-Tpaduyeckre paboThl 18 18 -
[ToaroToBka K KOHTPOJBHBIM paboTam 18 18 -
CamocrosiTeTbHOE H3yUeHHE Pa3/IeiioB 436 436 i
JIACTIUTUTHHEI
3auer ¢ Kypcosoii
Bujx uTOroBoro KOHTpOJIs: .
OLIEHKO¥ MpPOeKT
Beero Cemectp
Bun yaeOHoM paboThI 3 4
3E Acrtp. 3E Actp. 3E AcTp.
q. . .
O6mas Tpya0eMKOCTb JUCIMILINHEI 6 162 4 108 2 54
KonTakTHasi paboTa — ayIuTOpHbIE
3AHSITHS: 2,22 60 1,33 36 0,44 12
Jlexkuun 0,89 24 089 24
[Ipaktuueckue 3ausatus (113) 1,33 36 0,89 24 0,44 12
CamocTosiTesibHasi padoTa 3,78 102 2,22 60 1,56 42
KonrakTHas camocrosTensHas padoTa
N 0,3 0,3 -
(3a4eT C OICHKOIN)
KypcoBoii npoekr 41,7 - 41,7
KonrakTHas camocrosTensHas padoTa 03 i 03
(mpueM KypcoBOTrO IPOEKTa) 3,78 ’ 2,22 1,56 '
PacueTHo-Tpaduueckue padboThl 13,5 13,5 -
ITonroToBKa K KOHTPOJBHBIM paboTam 13,5 13,5 -
CamocrosTenbHOE U3yueHHE pa3/ieioB 32,7 327 )
JMCLUIUIMHBI
3aver ¢ Kypcosoii
Bux uToroBoro KOHTpoJIA: .
OLIEHKO#i MPOEKT

AHHOTausA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«be30macHOCTD KU3HEAEeATeIHLHOCTH
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1 Heab aucuMmauHbl — cOPMHUPOBATH Y CTYAEHTOB MOHUMAaHHE MPO(ecCHOHATBHOM
KYJIBTYpbl 0€30MacHOCTH, MOJ KOTOPOW IMOHMMAETCs TOTOBHOCTh M CIIOCOOHOCTb JIMYHOCTH
UCTOJB30BaTh B MPO(ECCHOHANBHON JESITEIbHOCTH MPHOOPETEHHYI0 COBOKYMHOCTh 3HAHHIA,
YMEHUH 1 HaBBIKOB /715l 0OecnieueHus 6e301macHOCTH B cdepe MpodecCHOHANBHON JeITeNbHOCTH,
XapakTepa MBIIIJICHAS W [EHHOCTHBIX OPHEHTAIMH, NMPH KOTOPBIX BOIPOCHI 0€30IacHOCTH
paccMaTpUBaIOTCS B KAYECTBE MPHOPUTETA.

2 B pe3yabTare u3yyeHus JMCHUIIMHBI 00y4AIOIIMIACH T0JI2KEH:

Obnadams ClenyONMMUA KOMIIETCHIIUSAMU U UHIAUKATOPAMH UX JOCTHXKEHUS:

VK-8.1; VK-8.2; VK-8.3; YK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-8.9.

3uame:

- OCHOBHBIE TEXHOC(EPHBIE OMTACHOCTH, X CBOWCTBA U XapaKTEPUCTUKH;

- XapaxTep BO3JACHCTBHS BPEIHBIX U OMACHBIX ()aKTOPOB HA YEIOBEKA U IPUPOIHYIO
Cpemy, METOJbl 3alUThl OT HUX NPUMEHHUTENBHO K cdepe cBoed mpodeccnoHaTbHON
JeSTEITbHOCTH.

Ymems:

- - HACHTU(UITUPOBATH OCHOBHBIE OMTACHOCTH CPEIbl OOMTaHUS YEIOBEKA;

- OIICHUBATh PUCK WX peajH3allid, BBIOMPATh METOJNBI 3aIUTHl OT OMACHOCTEH
MPUMEHUTENFHO K cdepe cBoe MpodecCHOHATBHON NEATeTFHOCTH U CHOCOOBI oOecreyueHus
KOM(MOPTHBIX YCIOBUH KU3HEICATEITHHOCTH.

Bnaoemy:

- 3aKOHOJIATEITLHBIMU M MPABOBBIMU aKTaMH B 00ONacTH O€30TacHOCTH M OXPaHbI
OKpYy)Xarollel cpefpl, TpeOOBaHUAMHM K O€30MacCHOCTH TEXHUYECKHX pEeriiaMeHToB B cdepe
npodeccruoHabHOM 1eATENbHOCTH;

- croco0aMu U TEXHOJIOTHSIMU 3alUThI B YPE3BBIYANHBIX CUTYALIUSIX;

- MOHATHUIHO-TEPMUHOJIOTUYECKUM anmnapaToM B 06JacTi 0€30MacHOCTH;

- HaBbIKAMU palMOHAIM3alMU MpPOPECCHOHATBHOM JIEATENBHOCTH C  LENbI0
obecrieueHnst 0€30MaCHOCTH U 3alIUTHI OKPYKAIOIIEH CpeIbl.

3 Kpartkoe coaepxxanue JUCUMIIIMHBI

Pa3nen 1. Beenenue B 0e301acHOCTDL

OcCHOBHbIE MOHATHSI TEPMUHBI U OIpeaeneHus. be3onacHOCTh U yCTOMYMBOE pa3BUTHE.
be3onacHOCTb Kak 0JlHa U3 OCHOBHBIX MOTPEOHOCTEH YEeTOBEKa.

Pasznen 2. YesioBek u Texnocgepa

Crpykrypa TexHOocepbl M €€ OCHOBHBIX KOMIIOHEHTOB. COBpEMEHHOE COCTOSHUE
texHochepsl u TexHochepHoil Oe3zomacHocTH. Kputepuum u mapamerpsl 0€30MaCHOCTH
TexHOC(hepsl - CPeAHSISI IPOAOKUTEIBHOCTD KU3HU, YPOBEHb IKOJIOTUYECKH U TPO(HECCHOHATTEHO
00yCIOBJICHHBIX 3a00JIEBAHUH.

Pa3nen 3. UnenTudgukanus u Bo3AeiCTBHE HA YeJI0BEKA U Cpedy OOMTAHUA BPeIHbIX
H OMACHBIX ()aKTOPOB

Knaccudukanuss HeraTUBHBIX (aKTOPOB cpeabl OOWUTAaHUS UelIOBeKa. XHUMHUYECKUE
HeratuBHble (akTophl (BpenHble BemiecTBa). Pusmueckue (akTopsl, o0bOecHeunBaronIue
KOM(OpPTHbIE YCIOBUS JUIA KU3HU M JIEATENBHOCTH 4YeJOBeKa. MUKPOKIMMAT MOMELCHHMH.
OcaelieHue 1 CBETOBas CPea B IOMEILIEHUU.

MexaHnueckiue M aKycTM4YecKHe KoJyieOaHus, BHOpalus W IIyM. DJIEKTPOMAarHUTHBIE
U3IY4YeHUs U noss. YibTpaduoaeToBoe uzinyueHue. oHusupyromye n3iydyeHue.

Pazgen 4. 3ammura 4esi0BeKa M cpebl 0OMTAHHS OT BPEJHBIX U ONACHBIX (AKTOPOB
NPHPOJHOI0, AHTPOIIOT€HHOI'0 U TEXHOT¢eHHOT'0 IIPOUCXOKICHUS

OCHOBHBIE TPUHIIMIIBI 3aLIUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTUYECKUX HEraTUBHBIX
¢daxTopoB. OOuMe 3a7aydl U METOMAbl 3alUTHL. 3alUTa OT SHEPreTHMUECKUX BO3ACHCTBUNA U
¢u3nyeckux mosielt. OCHOBHBIE MPUHIUIIBI 3AIUTHI OT PU3UUYECKUX MOJIEH.

Pa3nes 5. UH:KeHepHbIe OCHOBBI NPOMBIILICHHOH 0€3011aCHOCTH
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Texnuka  0€30MaCHOCTM  TpU  TMPOBEACHUM  TEXHOJOTUYECKHX  IPOIIECCOB.
Texnonoruueckuii pernament. MHxeHepHO-TeXHUYECKUE cpeicTBa Oe3omacHoCTU. besonacHoCTh
MIPOU3BOJICTBEHHOTO oOopynoBanus. OOmme TtpeboBaHus OE30MACHOCTH U HACKHOCTH
MIPOU3BOJICTBEHHOTO 000PYI0BAHUS.

[ToxapHasi O1aCHOCTh TEXHOJOTUYECKUX CPE/I.

be3omacHOCTP TpH TMPOBEICHWHM PEMOHTHBIX M OYHCTHBIX pador. I[lomroromka,
OpraHm3aiys ¥ TPOBEJCHWE PEMOHTHBIX padOT. be30omacHOCTh MPOBENEHUS Ta300MACHBIX H
OTHEBBIX PalOT.

DneKTpoOe30MacHOCTh. BUABI AIEKTPUYECKHUX CETEH, MapaMeTphl JEKTPHUECKOTO TOKA U
HMCTOYHHUKH 3JIEKTPOONACHOCTH. J{eHiCTBHE SJIEKTPUUECKOTO TOKA HA YEJIOBEKA.

Cratuueckoe  anekTpuuecTBO. [IpuuMHBI  HAKOIUJICHUS  3apsSOB  CTaTHYECKOTO
aNeKTpUYecTBa. MICTOUHHMKHM CTaTHYECKOTO YJIEKTPUUYECTBA B IPUPO/JIC, B OBITY, HAa MPOU3BOJICTRBE.

AHanu3 ¥ OLIEHWBAaHUE TEXHOTEHHBIX U MTPUPOIHBIX PUCKOB. [IpeMeT, 0CHOBHBIE TOHATHS
Y arrapar aHajan3a PUCKOB.

Paznen 6. Ilcuxodusuosiornyeckue M IproHOMHYECKNe OCHOBbI 0€30MACHOCTH

[Tcuxuyeckue MpoIECChl, CBOMCTBA U COCTOSIHMS, BIMSIONIME HA Oe30macHOCTh. Buabl u
YCIIOBUSI TPYAOBOU ACSITEIHHOCTU. DPrOHOMUYECKHNE OCHOBBI O€30TACHOCTH. DPrOHOMHUKA Kak
HayKa 0 IPaBUJIBHOW OpPTraHU3aIuU YeJIOBEYECKOM TeITEIbHOCTH.

Pa3nen 7. Upe3BbluaiiHble CUTYAIlMU W METOAbI 3aIIIUTHI B YCJIOBUSIX UX pPeau3aluu

O6mue cBenenuss o YC. OcHOBHbIE TOHSATHUS M OINpeJeNieHus, KiaccupuKanus
YpE3BBIYANHBIX CUTYAIlMid TEXHOTEHHOTO, MMPUPOTHOTO M BOSHHOTO XapaKTepa M MX OCHOBHBIC
xapaktepucTuku. [Ipuunnel BozHnkHOBeHU UC.

[Toxapsl u B3pbIBBl. OCHOBHBIE IPUYMHBI 3aropaHuii, MOKApOB W B3PBIBOB Ha
MPEeANPUATHIX XUMUYECKOH MpoMblluieHHOCTH. Kinaccudukaius noxapos.

ABapHy Ha XUMHUYECKH OMACHBIX 00bEKTaxX. 3allyTa HaCeIEHUs OT aBAPUITHBIX XUMHUYECKU
onacHbIX BemiecTB (AXOB). OcHoBHBIE cITOCOOBI 3alTUTHI U TIpaBuja moBeneHus. OnoBernieHne
HaceJIeHUsI.

ABapu Ha paJMallMOHHO-ONMACHBIX OOBEKTaX. 3aJaud, JTanbl U METOJbl OLEHKH
paauarmoHHOM O0O0CTaHOBKH. 30HHPOBAaHWE TEPPUTOPHN TIPU PAJAMANMOHHOM 3arpsi3HEHUN
tepputopun. lloHsTHE O pexuMMax pagualMOHHOM 3allMTHl, UX HAa3HA4YE€HHE, COAECpPKAHHUE U
MOPSAJOK BBEJICHUS.

UpesBblyailHble CUTYallud BOGHHOI'O BpEMEHU. BHIIbI OpyXHsi MacCOBOIO MOPaXKEHUs, UX
O0COOCHHOCTH U MOCJIECTBUS IPUMEHEHUS. SI1epHbIN B3PBIB U €0 OMacHbIE (PaKTOPHI.

Cruxuiinbie OeAcTBUS. 3eMIIETPSICEHUs], HABOAHEHUS, aTMOC(hEpHbIE SIBICHUS, X KpaTKas
XapaKTEPHUCTHKA, OCHOBHBIE MTapaMETPbl U METObI 3AIUTHI.

3amuTa HaceleHUs B 4Ype3BblYAlHBIX cUTyalusx. OpraHu3anus 3alluThl B MUPHOE M
BOEHHOE BpeMsi, CIIOCOOBI 3alIUThI, 3alIUTHBIE COOPYKEHUS, UX KIIACCH(PHKAIHSI.

Enunas rocynapcTBeHHas cucTeMa MPEIyNpEeXICHUS U JIMKBUJAUMU YPE3BbIYANHBIX
cutyaruii (PCYC): uenu, 3a1aum u CTpyKTypa.

YcTOMYNBOCTh PYHKIITMOHUPOBAHUS OOBEKTOB SKOHOMHUKHU B YPE3BBIYAIHBIX CUTYAIUSIX.

Pasznen 8. YnpasiieHue 0€30acHOCTBHIO )KU3HEAEATEILHOCTH

3akoHOJAaTEeNbHBIE M HOPMATHBHBIE TPABOBBIE OCHOBBI YIIPaBJICHHS OE30MACHOCTHIO
XKu3HenesaTenbHoCTH. KoHIlenuu HalmoHaIbHOU 0€30MacHOCTH U JeMOorpaguuecKoi MOJIUTHKA
Poccuiickoit @deneparuu — OCHOBHBIE MOJIOKEHHS. 3aKOHOAATEIHCTBO 00 OXpaHe TPpYIe.

DKOHOMHYECKHE OCHOBHI YIIpaBieHUs 0e301macHOCTbI0. COBPEMEHHBIE PHIHOYHBIE METOIbI
HSKOHOMHMYECKOTO YIpaBieHusi Oe3omnacHocThio. [loHSATHE »SKOHOMHYECKOTO Yyiiepba, ero
COCTAaBJISIOLIME U METOIUYECKHE MOIX0/IbI K OLICHKE.

CrpaxoBaHUE PHUCKOB: KOJOTHYECKOE CTPaxXxOBaHWE, CTPAXOBAHUE OMACHBIX OOBEKTOB,
CTpaxoBaHHe MPO(ecCHOHATBHBIX PHCKOB.

locynapctBeHHOE ympaBlieHHE O€30MaCHOCTHIO: OpraHbl yIpaBJICHUS, HaaA30pa U
KOHTPOJIS 32 6€30MaCHOCTHIO, UX OCHOBHBIE (DYHKIIMH, TIpaBa U 00SI3aHHOCTH, CTPYKTYpA.

4 O0beM yueOHOH M CUNIIUHBI:
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O0beM THCHUILINHBI
Bua yueOHo# paGoTbl Axan. | Acip.
3E
4. 4.

O01mas Tpy10eMKOCTb JMCIHIIJIMHBI 4 144 108
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 48 36
Jlexmun 0,89 32 24
JlabopaTtopusie paboTsl (JIP) 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocTosiTennbHast pabora - -

1,67
CaMOoCTOSATENTFHOE U3YUEHUE Pa3JIeIOB JUCITUTUITMHBI 60 45
Buja kourpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEXKYTOYHASI aTTECTAIHS 1 0,4 0,3
IToaroToBKa K SK3aMeHY. 35,6 26,7
Bua uTOroBoro KOHTpoJIs: JK3aMeH

AHHOTaNus padoyeil NPOrpaMmMbl AU CHHUILIHHBI
«OCHOBBI TEXHUYECKOI'0 PeryJIMpOBaHHUs U METPOJIOT M)

1. Heap AUCHUIUIMHBI — TIOJYYCHUE CTYJCHTAMH OCHOBHBIX HAayYHO-TIPAKTHUECKUX
3HaHWUN B 00JACTH METPOJIOTUU U OCHOB TEXHHYECKOTO peryinpoBaHus Ha Teppuropun PO u 3a
pyOexxoM, HEOOXOAUMBIX JUIsl pelleHus 3a7ad 00ecreYeHus] eqUHCTBA U3MEPEHUI U KOHTPOJIS
KadecTBa MPOAYKIUHU (YCIIYT), METPOJIOTHYECKOMY M HOPMAaTUBHOMY OOECIICUCHHIO pa3pabOTKH,
MIPOU3BO/ICTBA, UCTIBITAHUM, SKCIUTyaTallui U YTUIU3alUU TPOAYKIUH.

2. B pe3yabTate u3yuyeHHUs JUCHUILIAHBI 00yYAIOUIUIICS TOJIKEH:

Obaadams clenyOIUMUA KOMIIETEHIIUSIMHI U HHIUKATOPAMU UX JOCTHKECHUS:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.1; OIIK-7.1; OIIK-7.2; OIIK-1.3

3nameo:

-COBpEMEHHbBIE TEHICHLIUU PA3BUTHS TEXHUKU U XUMUYECKOU TEXHOJIOTHH;

-COBpEMEHHBIE METOAbl W3MEpeHHs (U3MKO-XMMHUYECKHUX IIOKazaTelne U uX
MOrPEITHOCTEM;

- 3aKOHOJIATeNIbHYIO0, OPraHU3alMOHHYIO, HAYYHYIO H TEXHHUECKYI0 OCHOBBI 00OecTieueHUs
€IMHCTBA U3MEPEHUI U CTaHAApTU3ALINY.

-MIOPSAOK Pa3pabOTKU, YTBEPKACHUS U BHEIPEHUS CTaHAPTOB, TEXHUUYECKUX YCIOBHUI U
Jpyroit HOpMaTUBHOW U HOPMATHBHO-IIPABOBOW JOKYMEHTAIIHH;

- MEPCHEeKTUBBl TEXHUYECKOTO PA3BUTHS U OCOOCHHOCTH ICSITENBHOCTH OPTraHMU3AlIMA,
KOMIIETEHTHBIX Ha 3aKOHO/IaTEIbHO-TIPABOBON OCHOBE B 00JACTH TEXHUYECKOTO PEryIHpOBaHUS
U yIIPaBJICHUS KaueCTBOM;

-OCHOBHBIE ()OPMBI MTOATBEPKICHUSI COOTBETCTBHS, YYACTHHUKOB pabOT MO cepTU(UKAIIHIH,
cXeMbl cepTudUKauu U aeknapupoBanus B PO u 3a pydexom.

Ymemy:

-IIPUMEHATh METOJbl M HCIOJNb30BaTh MPUHIUINBI CTAaHAAPTH3AIMU TpU pa3paboTke
HOPMAaTUBHBIX JOKYMEHTOB;

-MPUMEHATh Ha TpakTuke DenepanbHble 3aKOHBI U MEXKIYHApOIHBbIE PEKOMEHIAIUN B
00JacTH METPOJIOTHUH U TEXHUYECKOTO PErylInpOBaHUS;

-IIPUHAMATh YYacThe B TPOIEeccax MOATBEPKICHHUS COOTBETCTBHSI PA3HOTO YpPOBHS-
aKKpeAUTAllUU, TPUEMKE, SKCIIEPTU3E, TUIICH3UPOBAHUHU, TOCKOHTPOJIE 1 HAJI30PE;

-MCTOJIb30BaTh TEXHUYECKHE CpeACTBA Ui M3MEPEHHUS OCHOBHBIX IapaMeTpoB
TEXHOJIOTMYECKOTO MPOIECCa, CBONCTB CHIPhS M MPOTYKIIHH.
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MPUMEHATh  METOJIbl  KOHTPOJII M YIOpaBJEHUS  KayeCTBOM  MPOAYKIUU H
MIPOU3BOJICTBEHHOT'O MIPOLIECcCa MPEIIPUITHS;

-aHAJIM3UPOBATh JAHHBIC O KAYECTBE MPOIYKIIUU U ONPEIEISATh TPUUUHBI OpaKa;

Braoemy:

- HaBBIKAMHU OCYILIECTBIATh IMOUCK, KPUTHYECKUN aHAIM3UPOBATH U CHUHTE3UPOBATH
MH(OPMALIHIO, TPUMEHSTh CUCTEMHBIN TIOIXO]T JIUISl PEIIICHHS IOCTABJICHHBIX 33/1a4;

- HaBBIKAMHU HCKaTh HYXHBIC HCTOYHHKH HMH(OPMAIMA W JaHHBIC, BOCIPUHHMATH,
aHAJIM3UPOBATH, 3aAIIOMHHATH U TIEPEAABATh HHPOPMAIIHIO C UCIIOIH30BAaHUEM IIU(PPOBBIX CPEIICTB,
a TaKke C MOMOIIBIO AJTOPUTMOB MPU PabOTE C MOJYYECHHBIMH M3 PA3IUYHBIX HUCTOUYHHKOB
JTAHHBIMU C 1ENbI0 3()(PEKTUBHOTO HCIOIB30BAHUS TMOJYYCHHON HHPOpMALUU JUIsl PEHICHUS
3azad.

- HaBBIKAMHU aHAJU3UPOBATH, COCTABJIATH U NMPUMEHSTh TEXHHUYECKYIO JOKYMEHTAIIUIO,
CBS3aHHYIO C TMPO(ECCHOHATHHOM NEATENbHOCTBIO, B COOTBETCTBHM C JCHCTBYIOIIMMH
HOPMaTUBHBIMU JOKYMEHTaMH B COOTBETCTBYIOIIEH OTpacIIu;

- HaBBIKAMHU TPUHUMATh OOOCHOBAHHBIC TEXHUYECKUE PEIICHUS B MPOdeCcCHOHATHHOM
NEeSITETLHOCTH, BBIOUPaTh A (EeKTHUBHBIE U 0€30MacHbIe TEXHUYECKUE CPEICTBA U TEXHOJIOTHH.

3. KpaTkoe copepxaHue JMCUMILIHHBI

Pa3znen 1. MerpoJiorusi. OCHOBHbIE IOHATHUS ¥ NPUHIUATIBI

[Tpeamet meTposorus. Tepmunsl u onpeaeneHus. 3akoH PO «O0 obecrnieueHnn eTMHCTBA
mmepenuit. Knaccudukanus usmepennitny OCHOBHbIC (U3HUYECKHE U XMUMHYECKUE BEIMYUHBI.
CpenctBa wum3mepennii u  ux  Buubl. llorpemnoctn  m3mepenmit.  ['ocymapcTBeHHas
METpOJIOTHYECKas CTyk0a. MexyHapogHast opraHu3aius 3aKOHOJaTeIbHOW METPOJIOTHH.

Pa3nen 2. OCHOBBI TEXHHYECKOI'0 PEryJTMPOBaHUS.

3akoHbl PO «O TeXHUYECKOM peryaupoBaHum», «O ctannaptuzauuu B POy, «O 3amure
mpaB noTpeduTens». TexHuueckre peraaMeHTbl U HOpMaTHUBHbIE IOKYMEHTHI, JeMCTBYIOIINE Ha
tepputopuu POD.

Pa3znen 3. OCHOBBI OLIECHKH COOTBETCTBHS.

®dopmbl IoATBEpPKACHUS cOOTBETCTBUS. O0s13aTenpbHas ceprudukanus. JeknapupoBanue.
JlobpoBosibHas cepTuduKanusi. AKKpeuTaIusl.

4. O0beM yueOHOH TUCUHMIIIMHBI

Bun yaeOHoM paboThI O0BeM OUCHUIUIAHEI
3E Akan. 4. | Actp. u.
OO61ast TpPyA0E€MKOCTh AUCHUTIIHHBI 2 72 54
KonTakTHasi paboTa - ayAUTOPHbIE 3aHATHS: 0,89 32 24
Jlekuun 0,44 16 12
[Ipaktuueckue 3anstus (113) 0,44 16 12
B TOM 4HcJie B (hopMe MPaKTUYECKON TOATOTOBKU 0,44 16 12
CamocrosiTesibHas padora: 1,11 40 30
KonrakTHas camocrositenbHas paboTa 0,2 0,15
1,11
CamocTosATEeNbHOE U3YUEHUE PA3/IEI0B AUCITUTIIIMHBI 39,8 29,85
Buja nToroBoro KOHTpoOJIsi: 3auer
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AHHOTauus padoyeii mporpaMMsbl JMCHUTIMHBI
«ConnanbHO-IICHX0JIOrHYeCKHEe OCHOBBI PA3BUTHSA JIUYHOCTH

1. Heap AUCHUNIIMHBI — (GOPMUPOBAHHE COLMUAIBHO OTBETCTBEHHOW JIMYHOCTH,
CIIOCOOHOM K CaMOOpTraHW3allii U Pa3BUTHUIO, YMEIOIIEH BBICTPAMBATH M PEaTM30BBIBATH CBOIO
KU3HEHHYIO CTPATETHUI0, CIIOCOOHOM YIIPaBJISITH CBOUM BPEMEHEM B HOBBIX COITUATBHBIX PEaTHsIX,
B YCJIOBHSIX HEIIPEPHIBHOTO 00PAa30BaAHMSI, YMEIOIICH OCYIIECTBIISATH COIIMAILHOE B3aUMO/ICHCTBHC
Y PEaTM30BBIBaTh CBOIO POJIb B KOMAH/IE.

2. B pe3yabTare u3y4eHusi AMCUUILIMHBI 00yYaOMIMIACS 10JKEH

OO6naaarhk CACAYIOMIMMEI KOMIIETCHIUSAMA U MHIMKATOPAMH UX JTOCTHKCHUS:

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

VK-6.4; YK-6.5; YK-6.6; YK-9.1; VK-9.2; VK-9.3

3nameo:

—  CYIIHOCTH MPOOJIEeM OPraHW3alid M CAaMOOPTraHWU3alliy JTUYHOCTH, €€ TOBEJICHUS B
TPYIIE B YCIOBUSAX COBPEMEHHOTO OOIIECTBA U HEMTPEPHIBHOTO 00pa30BaHMS;

— METOJIbl CaMOOPTaHW3alMK W Pa3BUTHS JIMYHOCTH, BBICTPAMBAHUSA W pEaU3AIUU
TPAEKTOPUU CaMOPA3BHUTHS, BBIPAOOTKM IIEJIETIOJNIATAHUSI W MOTHBAIIMOHHBIX YCTaHOBOK,
Pa3BUTHS KOMMYHHKATUBHBIX CITIOCOOHOCTEN M TTOBEJCHUS B TPYIIIIE;

— Oo0myr0 KOHIEMIMIO TEXHOJOTHUH OpraHu3allid BpPEMEHH U  TIOBBIIICHHS
3¢ PEKTUBHOCTH €TO HUCIIOTh30BAHUS;

—  METOJMKH U3YYEHUS COIMAIBHO-TICUXOJIOTHUECKHX SIBJICHUN B chepe yrmpaBiaeHUs 1
CaMOYIIPABJICHHS JIMYHOCTH, TPYIIIIbI, OpTraHU3aI1H.
Ymems:

— IUTAHUPOBATh M peulaTh 3aJauu JUYHOCTHOTO U MPO(ECCHOHANBHOTO PAa3BUTHS;

— AQHAJIM3UPOBATH CBOM BO3MOXHOCTH H OIpaHUYCHHA, HCIIOJIb30BaTh MCETO/AbI
CaMOIUAarHoCTUKH, CaMOIIO3HAHHsA, CaMOPETYIIAIUU U CAMOBOCIIUTAHU A,

—  YCTaHaBIHMBATh C KOJUIEraMu (OJHOTPYNITHHKAMH ) OTHOIIICHHS, XapaKTePU3YIOIIHECS
3¢ PEeKTUBHBIM YPOBHEM OOIICHUS;

—  TBOPYECKH NPUMEHATH B PEIICHUH NMPAKTUYECKHUX 33]a4 HHCTPYMEHTHI TEXHOJIOTHIA
OpraHH3alyy BPEMEHHU U MOBBIIECHHUS Y3P(PEKTUBHOCTH €r0 HCIIOJIB30BAHUS.

Braoemy:

— COLMAJIbHBIMA M TICUXOJOTMYECKUMH TEXHOJIOTHSIMU CaMOOPTaHHM3ALMH M PA3BUTHS
JMYHOCTH, BRICTPANBAHMA M PEATH3AINH TPACKTOPUHN CAMOPA3BUTHS;

— MHCTPYMEHTaMH ONTHMH3AIMH HCIOJIb30BAaHHUS BPEMEHH, HABBIKAMHU IUIAHHPOBAHHS
JMYHOIO U y4eOHOTO0 BPEMEHH, HaBbIKAMH CaMOO0Opa30BaHHUS;

— TEOPETHYECKMMHU M TPAKTHYECKUMH HABBIKAMHU TPEAYNPEKICHUS W pa3pelIcHUs
BHYTPWJIMYHOCTHBIX U IPYIIIOBBIX KOH(IIUKTOB;

— croco0aMu MOTHBAIMU YWICHOB KOJUIEKTUBA K JMYHOCTHOMY M HPOQECCHOHATILHOMY
Pa3BHUTHIO;

— CIIOCOOHOCTAMM K KOHCTPYKTHMBHOMY OOIIEHHIO B KOMaHze, peQeKCUu CBOETro
noBeAeHUs U JINJACPCKUMH KaueCTBAMHU.

3. Kpatkoe cogep:kanue A1 CHUIIUHBI

Paznen 1. O01iecTBO: HOBBIE YCIOBUS M (PAKTOPBI Pa3BUTHS TMUHOCTH

1.3 CoBpemeHHOE OOIIECTBO B YCJIOBUSAX INI0OANN3aLUU U HHPOPMATU3ALIUH.

1.4 CouuanbHble TIPOIECCHI

1.5 VHCTUTYTHI COMAIN3ALUH TTYHOCTH

1.6 HMuctutyT 00pa3zoBaHus

1.7 CoumanbHasi 3HAQUUMOCTD MPodeccuu.

1.8 «Mos npocdeccus B COBpEMEHHOM POCCHIICKOM O0IIECTBE»

Pazgen 2. Jlmuynoctb. CounmajbHble W NCHXOJIOTHYECKHEe  TeXHOJOTMH
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CaMOOPraHM3alUU U CAMOPA3BUTHS

2.7 Tlcuxomorust TMYHOCTH

2.8 Crpareruu pa3BUTUS U CAMOPA3BUTHUS JTMYHOCTH

2.9 Camoopranusanus U caMopeann3anus JHIYHOCTH

2.10 JIuaHOCTH B cHCTEME HENPEPBHIBHOTO 00pa30BaHUs

2.11 llenenonaranie B JUYHOCTHOM U MpPO(ECCHOHATHHOM pa3BUTUHU. [IpakTuKym
«ITocTpoenune Kapbepb».

Pazgen 3. I'pymna. CouuajbHble W TNCHXOJOTMYECKHE TEXHOJOTMU TPYyNIoOBOIo
NOBe/IeHUsl U JIUAepPCcTBa

4.1. Konnextus u ero ¢popmupoanue. [Ipaktukym «llcuxomorust oOmeHus»

4.2. Ctunu pykoBoJcTBa u uaepcTBa. [Ipaktukym «Komannoobpazosanue. Jlugepctso»

4.3. IlpakTukym «YTpaBieHne KOH(PIUKTHBIMHU CUTYAIHSIMHA B KOJIJICKTHBE)

4.4, IlpakTukyM «MOTHUBBI IMYHOCTHOTO POCTa»

4.5. ConnasibHO-TICUXOJIOTHYECKOE 0OecrieueHre yrnpaBiieHUs: KOJUIeKTUBOM. [IpakTukym
«McKyCcCTBO yIpaBisiTh CO00I

4. O0beM yueOHOM TMCUMILINHBI

O0BbeM THCHUILIMHEI
Buja yueOHo# padoThl Axax | Actp.
3E
q, q,
OO0urasi TPy10€eMKOCTD TN CHUTITHHBI 2 12 54
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 0,88 32,0 24
Jlexmun 0,44 16,0 12
[Tpaxktuueckue 3ansarus (113) 0,44 16,0 12
CamocrosiTeJibHasi padoTa 1,12 40 30
KonTtakTHas camocTosiTenbHas pabota 0,2 0,15
1,12
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTLTHHBI 39,8 29,85
Bujx nToroBoro KOHTpoOJIs: 3auer

AHHOTANUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«KoJuiougnass XumMush»

1 Heap AuCHUNUIMHBI — TIpUOOpETEHHE 00YJarOMMMHUCS 0a30BbIX 3HAHWWA B 00JaCTH
TEPMOJIMHAMHKH ITOBEPXHOCTHBIX SIBJICHHI U CBOMCTB JAUCIIEPCHBIX CUCTEM U MOJYYCHUE YMCHHUI
B YACTH HCHOJb30BAHUS OSTHX 3HAHWHA IPH HCCICAOBAHWUH, MPOCKTUPOBAHHUH M CO3JIaHUU
peabHBIX CUCTEM, SIBJISIFOIIUXCS B OOJIBIIMHCTBE CITY4aceB JUCICPCHBIMHU.

2 B pe3yabTaTe M3y4YeHUs1 AUCHHUILIMHBI 00y4aKOIIUICS J0JIKEH:

Obnadoams cleqyOIUMUA KOMIIETEHIIMSIMA U UHIAUKATOPAMU UX JTOCTHKECHUS:

OIIK-1.1, OIIK-1.2, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3namo:

- MPU3HAKH 00BEKTOB KOJUIOMIHON XUMUU U UX KJIaCCU(DUKALIUIO.

- OCHOBHBIE TOHATUS U COOTHOIICHUS TEPMOIMHAMHKHU TOBEPXHOCTHBIX SIBICHUN
(TepMoIMHAMUKA TOBEPXHOCTHOTO CJIOS; ajre3usi, CMauMBaHWE W pacTeKaHUE >KHUIKOCTEH;
JUCTIEPCHOCTh U TEPMOJAMHAMUYECKUE CBOMCTBA TEN; aJcOpOIHs Ta30B U MapoB, aacopOuus u3
pacTBOpPOB).

- OCHOBHBIE TEOPHH (PU3UUECKON aAcOpOLIUH.

- OCHOBHBIE TPEJICTaBICHHUS O CTPOCHHUU JBOHHOTO JIIEKTPUYECKOTO CIIOS; MPHUPOAY
ANEKTPOKUHETHIECKOTO MOTEHIINAA; OCHOBHBIE JIEKTPOKMHETUUECKUE SBIICHHS.

- yCNoBHUS MpUMEHHUMOCTH 3akoHa CrTokca; 3akoH OiiHITeiHa — CMOIYXOBCKOTO,
rUIcoMeTprueckoe ypaBHeHue Jlamnaca.
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- IPUPOJY CEIMMEHTALMOHHOW M arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB [TAB kak Ho(UIBHBIX CHCTEM; OCHOBHBIC MoyiokeHus Teopuu JJIDO; npuunHbl 1
0COOEHHOCTH OBICTPON M MEIJICHHOW KOAarylsiluH, KOHLEHTPAIIMOHHON M HEWTpaau3alMoOHHON
KOAryJIsiLAH.

- TUIIBI CTPYKTYP, BO3HUKAIOLIUME B AMCIEPCHBIX CHUCTEMAX, IPUYMHBI U YCIOBUSA UX
00pa3oBaHus; KIACCH(PHUKALNIO JUCIIEPCHBIX CUCTEM II0 UX PEOJIOTMYECKHM CBOMCTBAM.

Ymemo:

- pacCUMTHIBATh ITapaMeTPhl, KOTOPBIMU XapaKTEPU3YIOT IUCIIEPCHOCTD.

- IIPOBOJUTH PACYEThl C HMCIOJIB30BAHUEM OCHOBHBIX COOTHOLICHHWM TEPMOJIMHAMUKH
ITOBEPXHOCTHBIX SIBJICHUM.

- PacCUUTHIBATH OCHOBHBIE XapAKTEPUCTUKU TOPUCTON CTPYKTYPBHI.

- pacCUMTHIBATh BEIWYMHY JJEKTPOKMHETHYECKOTO IIOTEHIHajga IO JaHHBIM
3JIEKTPOOCMOCA U AIeKTpodopesa.

- paccUMThIBaTh MHTETPAIbHYIO U JU(PepeHInanbHy0 KPUBbIE paclpeleieHHus YacTHIL
10 pasMepam.

- pacCUMTHIBATh M AHAJIU3MPOBATh MOTCHIMAJIBHBIE KPUBBIC IAPHOTIO B3aWMOJECHCTBHS
YacTHLI.

- PacCUUTHIBATh U U3MEPATH BA3KOCTh AUCIEPCHBIX CHCTEM.

Braoemy:

- IIPEJICTABICHUSMH O POJIM MIOBEPXHOCTHBIX SIBJICHUI U TUCIIEPCHBIX CUCTEM B TEXHUKE U
MIPUPOJIE.

- METOJIaMH U3MEPEHUS TOBEPXHOCTHOTO HATSHKEHUS, KPA€BOT'O yria.

- 3HAaHUSIMHU O METOJ]aX U3MEPEHUs aICOPOIUU U yIeIbHONW MOBEPXHOCTH.

- 3HAHUSAMU 00 yCIOBMSAX IPUMEHUMOCTH ypaBHeHUs [ enbMronbua — CMOIyXOBCKOTIO;

- METOJAMM ONPEICIICHUS NIEKTPOKNHETUYECKOT O TOTEHIMAIA.

- METOJOM CEIMMEHTAlMOHHOTO aHaJIN3a.

- METOJIaMH OTIPE/IEIEHUs] KPUTUYECKON KOHIIEHTPALUU MULIEITIO00pa30BaHNUs;

- METOJAMHM HUCCIEIOBAaHUS KHHETUKN KOATYJIALNH.

- METOJAMH U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHUS.

3 Kpartkoe coaepxxanue JUCUMIIIMHBI

Pasznen 1. [lpeamer u npu3HaAKu 00beKTOB KOJJIOUIHOW XUMUM

KomnonaHasgs Xumus - Hayka O IOBEPXHOCTHBIX SIBJICHMSIX W JHUCIEPCHBIX CHCTEMAX.
OCHOBHBIE TOBEPXHOCTHBIC SBJICHMS: AAre3Us U CMayMBaHUE, KalMWJUIAPHOCTb, aJcopouus,
IEKTPUYECKUE SBJICHUS HA IOBEPXHOCTAX U IP.

OcHOBHBIE IIpU3HAKW JMCIIEPCHBIX CHCTEM - TETEPOr€HHOCTh U AMCIEPCHOCTB;
IIOBEPXHOCTHAsI 3HEPrusl; KOJIMUYECTBEHHBbIE XapaKTepUCTUKU aucnepcHocTd. Knaccudukarus
JMCIIEPCHBIX CUCTEM IO arperaTHOMy COCTOSIHUIO AUCHEPCHON (a3bl U TUCIIEPCUOHHOM CpEeJIbl.
Knaccugukanus cBoOOJHOIUCIIEPCHBIX CUCTEM IO pa3MepaM 4YacTHIl U 10 B3aUMOJEHCTBUIO
MEeXAy IUCIEPCHOHHOW cpenod W aucrnepcHoi ¢a3oil. Ponb MOBEpPXHOCTHBIX SBICHUN U
JUCIIEPCHBIX CUCTEM B IIPUPOJE, IPOMBILUIEHHOCTH U, B YaCTHOCTH, XUMHUYECKON TEXHOJIOTUU.

Pa3znen 2. TepmoauHaMuKa MOBEPXHOCTHBIX SIBJIEHUI

OO01masi XapakTepuCTHKA OBEPXHOCTHOM YHepruu. [ToBepxHOCTHAs SHEPrUs B o0IIeM
ypaBHeHUH 1-ro u 2-ro Havan TepmoauHaMuKky. [I0BEpXHOCTHOE HATsKEHHE KaK Mepa dHEPTUu
I'n66ca mex¢azHoil moBepxHocTH. [IOBEPXHOCTHOE HATSKEHUE - XapaKTEPUCTHKA IMPHPOJIBI
cornpukacarouuxcs (a3 u ux 3aumoeicTBusl. CBOMCTBA MOBEPXHOCTEH KUJKUX U TBEP/IBIX TEIL.
VYpaBuenue ['n66ca-I'eapmroblia uisi BHyTpEHHEN yJeIbHOM MOBEPXHOCTHOM 3HEpruM (IOJTHOM
MIOBEPXHOCTHOM HHEpPruu). 3aBUCUMOCTh SHEPreTUYECKUX MapaMeTpoB IOBEPXHOCTH OT
TeMIiepatypsl. IIponeccsl caMOpON3BOJILHOTO YMEHBIIECHUS TOBEPXHOCTHOM SHEPIUH.

AncopO1us U MOBEpXHOCTHOE HaTsbkeHHe. CBs3b BETMUMHBI a/ICOPOLIMU C MTapaMeTpaMu
CHCTEMBI: H30T€pMa, H30MMKHA W H30cTepa ajacopbumu. Merton u30bITKOB [1OOCa.
dynnameHTangbHOE aacopOumoHHoe ypaBHeHue ['m66ca. ['mG6coBckas ancopOus. YactHoe
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BbIpaKeHUE ypaBHeHUs [nO0ca. I[loBEepXHOCTHO-aKTMBHBIE U IOBEPXHOCTHO-MHAKTHUBHBIE
BELIECTBA.

AJre3us, cMauyMBaHWE M pacTeKaHWE KUAKOCTeH. Axare3uss u kore3us. llpupoma cun
Mex(a3HoTo B3anMoAeHCTBUS. Y paBHeHHe J{ronpe s paboTsl aare3nn. CMaunBaHue U KPaeBOM
yroi. 3akoH lOnra. Ces3p paboTel aare3uu ¢ KpaeBbiM yriom (ypaBHenue rompe-HOwnra).
JInopuneueie U aMO(HOOHBIE MOBEPXHOCTH. MeToIbl ONpeeNeHns KpaeBbIX YIIIOB. BrimsHue
OBEpXHOCTHO-akTUBHBIX BewlecTB (IIAB) nHa cmauuBanume. PacrekaHue KUAKOCTEH.
Koaddumment pacrekanus no [apkurcy. Dddexr Mapanronu. MexdaszHoe HATDKEHUE HA
IPaHULIE MEXIy B3aMMHO-HACBHIIIEHHBIMHU JKUJIKOCTSIMU U NpaBuio AHTOHOBA. [IpakTuueckoe
3HAYEHUE a/IF€3UU, CMAYUBAHUS U PACTEKaHUSI.

JucnepcHOCTh ¥ TepMoJAMHAMHU4YEcKue cBoicTBa Ten. [IpaBmiio ¢a3 [ubbca wu
JMCIIEPCHOCTh. BiMsHNEe KPUBU3HBI MOBEPXHOCTU HA BHYTPEHHEE JaBlieHHE Tel (ypaBHEHHE
Jlannaca). [ToBepxHOocTHas 3HEeprust U paBHOBecHbIE popMbl Ted. [Tpunnun I'n66ca-Kropu. 3akon
Bynbda. Kanumnspusie siBienus (ypaBHeHue JKiopeHa), UX posib B MPHUPOJAE U TEXHOJIOTHU.
Metonpl  ompeneneHusl TOBEPXHOCTHOTO HATSHKEHMs. 3aBUCUMOCTb TEPMOJIUHAMHUYECKOU
peaKMOHHOM CIIOCOOHOCTH OT AUcIiepcHOCTH. Y paBHeHHe KenbBuHa. BiusHue nucnepcHocT Ha
pacTBOpPUMOCTb, KOHCTAHTY paBHOBECHS XUMHUYECKOW peakUMH, TemrepaTypy ¢a3oBoro
nepexo/a.

[Hony4yeHue TucnepcHBIX cucTeM. MeTo bl TucrieprupoBanus. Y paBHenue Pebunaepa mis
paboThl NuCHEprupoBaHus. AJCOPOLMOHHOE TMOHMKEeHHE MpodyHocTu (3pdext Pebunnepa).
l'omorennass m rereporeHHass KoHAeHcarus. MeractaOuiapHOe cocTosiHue. DHeprus [ ub0ca
o0pa3oBaHus 3apo/iblilia HOBOH (ha3bl, KpUTHUECKUI pauyc 3apobliia. J[Be craaun oopazoBaHus
HOBOM (ha3pl. CBS3p KHMHETHMKH OOpa3oBaHWs HOBOW (pa3bl C MEpechIIeHHeM. YIpaBlieHUE
JHMCIIEPCHOCTBIO MPH TOMOT€HHOW KOHJeHcaluu. [Ipumepsl mosyuyeHus: AUCIEPCHBIX CUCTEM
MeToIaMu (PU3UIECKON M XUMHUYECKOW KOHICHCAITUH.

Pa3znen 3. AncopOunoHHbIe paBHOBeCHS

Knaccudukanus mexanu3zMoB aacopOumm (pusnyeckas amcopOIus, XemocopOomus u
nonooOMenHas ancopoumsi). [Ipupona ancopOoHHBIX cril. OCOOCHHOCTH COCTABJISIONMINX CHIT
Ban-nep-Baanbca (OpHeHTaLMOHHBIX, WHAYKIWOHHBIX U JUCIEPCHOHHBIX) HpPU aJICOPOLHUU.
VYpaBHeHHe A7 MOTEHIMAIBHONW SHEPTUU B3aUMOJICHCTBHS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO
Tena.

AncopOnys ra3oB W MapoB HA OTHOPOJHOW NOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHUe
M30TEPMbl MOHOMOJIEKYJISIpHOU ajacopOuuu Jlenrmiopa u ero ananus. OnpenenieHne KOHCTAHT
3TOTO ypaBHeHHUs (nuHelHas (Gopma ypaBHeHus Jlenrmiopa). YpaBuenne ®@peitnanuxa. Teopus
MOJIMMOJICKYJISIpHOU ancopOrmu bpynayspa, Ommerta, Temrepa (BOT), ypaBHeHHE H30TEPMBbI
agcopOuuu, ero ananus. Jluneitnast popma ypaBuenus bOT u pacuer ero koncTant. OnpeneneHue
yelIbHOU oBepxHocTu MeroaoM bOT.

Ancop6uus ra30B U MapoOB HA MOPUCTHIX MaTepuanax. KolnyecTBeHHbIE XapaKTepUCTUKU
MOPUCTBIX MaTepuasioB. [lopucTeie Tena KOPIMyCKYJISPHOW, KPHUCTANIMYECKOW U ryOdaroit
CTPYKTYpBI, MeTO/bl UX nonydenus. Knaccudukamus nop mo J[yOuHUHY U €€ B3aHMOCBSI3b C
TEOPUSIMU aTICOPOLIUU.

Teopus xanwuisipHOW KOHAEGHcAUMHM. KanwisipHO-KOHIEHCAIMOHHBIA TUCTEPE3NUC.
Pacuer unrerpanpHoit u nuddepeHIranTbsHON KPUBBIX paclpeieieHus 00beMa Mop Mo pa3MepaM.

OcobenHocTu aAcopOlMKM HAa MUKPOTOPHUCTHIX MaTepuanax. [loTeHIManbHas TeopHs
[Monstrn.  AncopOIHMOHHBIM — TOTeHHuWan.  XapakTepucTU4yeckas  KpuBas  aJcopOLuu.
TemnepaTypHasi UHBapUAHTHOCTh U a(pPUHHOCTH XapaKTePUCTHUECKUX KpUBBIX. OO0OIIEHHOE
ypaBHeHue Teopuu [[yOnmHMHA OOBEMHOTO 3amOJHEHHS MHKpPOIIOp, YacTHBIE CIy4aul 3TOTO
ypaBHeHus (ypaBHeHue J[yOmHuHa-PamymikeBuda). AAcopOlivs ra30B U MapoB B XUMHYECKON
TEXHOJIOTHH.

AncopOuus MoBEpXHOCTHO-aKTUBHBIX BellecTB. BrnusHue crpoenus monekyn [TAB Ha
MOBEPXHOCTHYIO aKTUBHOCTh, mpaBwio J[lrokmo-TpayGe. 3aBUCUMOCTH TOBEPXHOCTHOTO
HATSOKEHHsSI OT COCTaBa pacTBopa MpH coOmrofeHuu 3akoHa ['eHpu u ypaBHeHus JleHrmropa.
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VpaBuenne umKoBckoro.  YpaBHEHHsS  COCTOSIHUS — Ta3000pa3HBIX  MOBEPXHOCTHBIX
(amcOpOLMOHHBIX) MJICHOK. THIBI TOBEPXHOCTHBIX TUICHOK W OTPEACICHUE UX XaPaKTEPUCTHK.
Becor Jlearmropa. @akTopbl, OMpeeIsoNnie arperaTHOe COCTOSIHHE aJCOPOIMOHHBIX TUICHOK.
Omnpenenenne cTpoeHus ajcopOLUOHHOTO CI0sl U pazmepoB Moiekyi [TAB.

Pa3nes 4. duekTpruyeckne siBJeHHS HA IOBEPXHOCTH

JBoitHo# snextpuueckuii cioit (ADC), mexanu3mel obpazoBanus J[IC. CooTHomEeHUs
MEXAY IEKTPUYECKUM MOTEHIMAIOM U MOBEPXHOCTHBIM HATsKeHUEM (ypaBHeHMs Jlunmnmana).
DneKTpOKaNUUISIpHbIE KpUBBIE U onpeaesieHne napametpoB J1D9C 1o 3TuM KpUBBIM.

O6mue npencrasieHust o Teopusax crpoerust JI9C. Teopus I'yn — Uenmena. YpaBHeHue
[Tyaccona-bonbeimana ms auddysaoit wactu JI3C u ero pemenne. Tommunaa quddysHoro cios
Y BIIMSHUE Ha HEe pa3iMyHbIX (PakTopoB. [[BOoiHON anekTpudeckuii cioi mo Teopuu llITepHa,
nepesapsika nosepxHoctu. [Ipumepsr oopazoBanus J[2C. Munemisl 1 UX CTPOSHHUE.

UYerblpe BHJa SIEKTPOKUHETUYECKUX SBICHUM. ODJIEKTPOKMHETUYECKUI TMOTEHIMAN U
BJIMSHUE Ha HEro pasluyHbIX QaxkTopoB. YpaBHeHue [enbmrosnbua-CMOIYXOBCKOTO ISt
CKOPOCTH HEepeHoca MpU 3JIEKTpoocMoce U 3eKkTpodopese. DPPeKTsl, HE YUUTHIBAEMBIE 3TUM
ypaBHEHHEM  (IIOBEpXHOCTHAs  MPOBOJUMOCTb,  AJIEKTPOPOPETHUECKOE  TOPMOXKEHHE,
penakcanoHHbIi 3G dekT). [IpakTuueckoe nCroab30BaHNUE IICKTPOKMHETUIECKUX SIBJICHUH.

Pa3nen 5. Knunernueckue cBOMCTBA JMCIIEPCHBIX CHCTEM

OCHOBBI CEIMMEHTAIIMOHHOTO aHanu3a. CBSA3b CKOPOCTH OCAXKICHHUS 4YacTHI C HX
pasmepoM. YcioBus coomoaeHus 3akoHa Ctokca. CeIMMEHTAIMOHHBIN aHATH3 TTOJTHIUCTIEPCHBIX
cucreM. KpuBag ceaumenrauuu. KpuBble pacnpenesneHus YacTULl 1O paJuycaM.
DKcIepuMEeHTAIbHBIE METO/IbI B CEIMMEHTAIMOHHOM aHAJU3E.

MounekynsapHo-KUHETHYECKass TMpupoga OpOyHOBCKOro JBHKeHHUS. CBsi3b MEXIY
CPEIHEKBAPATUUYHBIM CIBHUTOM dacTull M Kodhdumuentom auddy3un (3akoH DUHINTEHHA-
CMOJTyXOBCKOT0). DKCIIEpUMEHTalIbHAsE TPOBEpKa 3akoHa OiHIITEHHA-CMOIyX0OBCKOTO.
CrnenctBus U3 T€OpUU OPOYHOBCKOTO ABMKEHHUS.

CenumentannoHHO-1U b y3HOHHOE paBHOBecHE, TUIICOMETPHYECKUI 3aKOH.
CenMMEHTallMOHHAS] YCTOMYHUBOCTD IUCIIEPCHBIX CUCTEM.

Pa3znen 6. ArperatTuBHasi yCTOHYHBOCTDb M KOATYJISIMUS JUCIIEPCHBIX CHCTEM

OOmue BOMpOChl YCTOWYMBOCTH JUCHEPCHBIX cucteM. CeauMeHTalMOHHAs U
arperatuBHasi ycroluuBocTd cucteM. JInoduiabHbie U 110(hoOHbBIE CHCTEMBI: CAMOIIPOU3BOJILHOE
o0Opa3oBaHHE OJTHUX U HEOOXOAUMOCTh cTabmiIn3anuu Apyrux. Kpurepuit 1nopuibHOCTH CUCTEM
o Pebunnepy-l{ykuny.

JInoduneHeie aucrepcHble cucrtembl. Kiaccupukanus u oOmas XapaKTepUCTHKA
MMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB. TepMOAMHAMHMKA H MEXaHU3M MHUIEII000pa30BaHuUS.
Crpoenue munemn [TAB. Comobunu3zanus. OCHOBHbIE (DaKTOPBI, BIHUSIONINE HA KPUTUYECKYIO
KOHIIeHTpanuo muteuiooopazoBanus (KKM). Meroawr onpenenenus KKM. IIpumenenue [1AB.

JInodobusle aucnepcHble cUCTEMBL. DaKTOPbl YCTOMYUBOCTH JIMOGOOHBIX CHUCTEM.
brictpas u memiennas koarynsuus. Kuneruka koarynsauuu no CmonyxoBckoMy. OnpeneneHue
CKOPOCTH U BPEMEHHU NOJIOBUHHOMN KOATyJISIUMU. 3aBUCUMOCTb YMCJIa YaCTUIL] PA3HOTO MOPSAKA OT
BPEMEHH.

OcHoBHble mONIOKeHUsT Teopun Jlepsruna, Jlanmay, ®epses, OsepOeka (IJIDO).
PacknuHuBaromee AaBlieHME UM €M0  COCTAaBJSIOIIME. ODHEPrus  AJIEKTPOCTATHYECKOTO
OTTAJIKMBAHUS TPH B3aMMOJEHCTBHM CJIab03apsDKEHHBIX MoBepXHOcTed. Cuiabl U 3HEprus
nputshkeHus. OOliee ypaBHEHME Ui HSHEPIUM  B3aMMOJICHCTBHMS JUCIEPCHBIX YaCTHIL.
[ToreHuanbHble KpHUBBIE B3aUMOJCHUCTBUS YaCTHIl B MOHOCTAOMJIM3MPOBAHHBIX JIUCIIEPCHBIX
cucremax. lloTeHnManbHBII Oapbep M €ro 3aBUCUMOCTh OT TOJIUHBI Auddy3HOro cios.
Koarymsiuust B mepBoM M BTOpOM MHHMMyMax. HeWTpanusanvoHHas M KOHIEHTpAlMOHHAas
koarymsaus. Ilopor Obictpoit koarymsuuu. IlpaBuno Ilymene-I'apau. 3akon Jlepsiruna.
Crabunusanus AMCIIEPCHBIX CHUCTEM BBICOKOMOJEKYIsApHbIMU coeauHeHussmu (BMC) u ITAB.
MeTtoabl OYHMCTKM MPOMBIIUICHHBIX U OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHHUH
arperaTuBHOM M CEAMMEHTALIMOHHONW YCTONYMBOCTH JUCIIEPCHBIX CUCTEM.

76



Paznen 7. CrpykrypooOpa3oBaHue H CTPYKTYPHO-MeXaHMYeCKHe CBOHCTBa
JAUCIIEPCHBIX CHCTEM

Tumbl  cTpyKTYyp, O0Opa3ymlOmuUXcs B arperaTMBHO-YCTOMYMBBIX H  arperaTuBHO-
HEYCTOMYMBBIX JUCIEPCHBIX cucTeMax. KHIKOKpUCTAIIIMYECKOE COCTOSIHUE arperaTuBHO-
YCTOMYMBBIX IUCIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYpP B arperaTMBHO-HEYCTOWYHMBBIX (JIHO(OOHBIX)
JUCIIEPCHBIX CHUCTEMax. B3anMMOCBA3b MEXKy BUIOM NOTEHUHUAIBHOW KPHUBOW B3aMMOJICUCTBUSA
yactull (no teopun JJIDO) u THIOM BO3HUKAIOUIMX CTPYKTYp. KoarynsunoHHO-TUKCOTPOIIHbIE
U KOHJCHCAIIMOHHO-KPUCTAJUIM3ALMOHHBIE CTPYKTYphl. Ilepexon OomHMX CTPYKTyp B Jpyrue.
Teopus cTpykTypooOpazoBanus (PU3NKO-XUMHUYECKAsT MEXaHWKA) KaK OCHOBA IMOJTYYCHHUS HOBBIX
MaTepHuasios.

Peonornueckuii mMeron wuccineqoBaHUS AMCHEPCHBIX cucteM. OCHOBHBIE TOHSTHUS U
HJeaNbHbIE 3aKOHBl PEOJIOTHH. MOJIEIMpoBaHWE PEOJIOTHUECKUX CBOMCTB Teil. Moaens
Maxkcsenna, monens KensBuna-doiirra, moyens biuaTrama.

Knaccudukanuss AuCIEpCHBIX CUCTEM MO CTPYKTYPHO-MEXaHMYECKUM CBOMCTBaM.
HproTOHOBCKME U HEHPIOTOHOBCKHE KUIKOCTH. [IceBaomnmacTuueckue u uaaTaHTHbIE KUAKOCTH
U TBEpA00Opa3zHble Tena. BA3KOCTh JKUIKHMX arperaTiBHO YCTOWYMBBIX JTUCHEPCHBIX CHCTEM.
VYpaBuenus OunmreinHa, [lraygunrepa, Mapka-Kyna-Xaysunka. Peosmornueckue cBoicTBa
CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U TBEPI0OOPA3HBIX CUCTEM.

Pa3nean 8. 3akirouenue

[loBepXHOCTHBIE SBIIEHUS M JAMCIIEPCHBIE CHCTEMbl B XHMHUYECKON TEXHOJIOTHH.
KomnonnHas xumMus 1 0XpaHa OKpYXKarolen Cpeapl.

4 O0bem yueOHOH TMCUUIIIMHBI

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

OO0u1asi TPY10€eMKOCTb IV CIIUTIJIHHbI 5 180 135
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 1,79 64 48,3
Jlexkun 0,89 32 24
JlabopaTtopHubie paboTs (JIP) 0,89 32 24
CamocrosiTeJibHasi padoTra 2,22 80 60
KonTtakTHas camocTosTeNbHAas paboTa - -
CaMocTosATenpHOE U3YUeHHE Pa3IeoB JUCITUILIMHBI (TTOATOTOBKA 2,22 80 60
K JJaOOpaTOPHBIM paboTaMm)
Bujg koHTpOJIS:
9K3aMeH 1,0 36 27
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 10 0,4 0,3
[ToaroToBKa K 5K3aMeHy. ' 35,6 26,7
Bua uToroBoro KOHTpoJIsi: 9K3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«IIpouecchl ¥ annapaTbl XMMHUYECKOH TEXHOJIOTHH

1. He.]'lb AUCHUIIJIMHBI — C(l)OpMI/IpOBaTL NpEACTAaBJICHUEC O BUAAX U XAPAKTCPUCTHUKAX
TUITOBBIX TEXHOJIOTHYCCKUX MMPOLECCOB U TCXHUYCCKOM O60py,[[OBaHI/II/I, MPUMCHACMOM B XUMHUKO-
TCXHOJIOTUYCCKOM IIPOU3BOACTBC, a TAKXKE BMECTC C JUCHUILIMHOMK 06H_IeI>'I XHMHUYECKOH
TCXHOJOTHH CBA3aTh 06meHaquy10 )51 OGH.ICI/IH)KCHCpHy'IO IMOATOTOBKY o6yqaloumxc;1 AJIA
IIOATOTOBKH 6aKaJ'IaBp0B K HpO(I)CCCHOHaHBHOﬁ JACATCIBHOCTH B HaquO-HCCHCHOBaTCHBCKOﬁ,
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OPraHU3alMOHHO-YIIPABICHYECKOM, SKCHEPTHOM, HAA30PHOM M HWHCIEKIHOHHO-ayJIUTOPCKOMN
obnacTsx.

2. B pe3yabTare nzyueHus JMCHUIIUHBI 00YYAIOIMIiCS 10JIKEH:

O6nagathe CHEAYIONIMMH YHUBEPCATBHBIMU KOMIIETCHIIMSAMUA W WHAMKATOPAMH HX
JOCTHKCHHUSI:

YK-1.1; VK-1.4; YK-1.5; YK-2.3; YK-2.10; YK-8.4; OIIK-2.1; OIIK-2.2; OIIK-2.3.

3namo:

— OCHOBBI TEOPUM MEPEHOCA HMITYJIbCa, TEIUIa M MAaCChl; MPUHIUIBI (U3HUYECKOTO
MOJICIMPOBAHUS TPOIIECCOB; OCHOBHBIC YPABHEHHUS JIBIXKCHUSI YKUJKOCTEH; OCHOBBI TEOPHUU
TEIUIONEepeIayr; OCHOBBI TCOPHH MAacCCOTEepEeayd B CHCTEMax CO CBOOOJHOW M HETOIBMKHOU
rpaHuieil pasnaena (as3; TUIOBBIE TMPOIECCHl XUMHYECKOW TEXHOJOTHUH, COOTBETCTBYIOIINE
amnmapaTbl U METOJIbl X pacyeTa;

— METOJBbl TIOCTPOEHHUS HOMIUPUYECKUX ¢ TEOPETUUYECKUX MOJEIEH  XMUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB.

Ymemy:

— OMNpEeNeNsITh XapakTep ABWUKEHHUS JKUIKOCTEH W Ta30B; OCHOBHBIC XapaKTEPUCTUKH
MPOIIECCOB TEIJIO- M MACCOTEpelad; PaCCUMTHIBATh MapaMeTphbl U BHIOMPATH ammaparypy s
KOHKPETHOTO TEXHOJIOTMYECKOTO TIPOIECcca;

— pacCUMTHIBAaTh OCHOBHBIE XapaKTEPUCTHUKH XHMHKO-TEXHOJOTHYECKOTO MpoIecca,
BBIOMpATh PALIMOHATIBHYIO CXEMY.

Braoemy:

— METOJIaMH TEXHOJIOTUYECKUX PACUETOB OTIEIBHBIX Y3JIOB W JIeTajell XUMHUYECKOTO
000pyI0BaHUS;

— HaBBIKaMHU [MPOEKTUPOBAHUS TUIOBBIX AIlllapaTOB XUMUYECKOW MPOMBIILIIEHHOCTH;

— METOJAMM OIpPENEICHHUsS PALUOHAIBHBIX TEXHOJOTMYECKUX PEKHUMOB paboThI
000pyI0BaHUA.

3. Kparkoe coagep:xaHue JUCHMILIHHbI.

Pasznen 1. 'mapoanHamMuyecKue Npouecchl M anmnapaTbl XMMUYeCKON TeXHOJIOT M.

1.1. Beenenue B quctuminHy. OCHOBHbIE IOHATUS U ONIPE/ICICHHUS.

[Ipeamer aucuumiuHel  «lIpomeccsl M anmapaTtbl XMMHYECKOM  TEXHOJOTHUN».
Knaccudukanuss mpoueccoB. HempepblBHBIE U NEepUOAWYECKHE, CTAllMOHApHBIE U
HECTallMOHAPHBIE MTPOIIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH IMPOLIECCOB U OOLIMEe MPUHIUIBI pacyera armnapaTroB
XUMUYECKON TEXHOJIOTUU.

Kunkoctu u rasel. Knaccubukanus sxuakocteit. MneanpHas xuakocts. KamenbHble U
yapyrue KuakocTH. Cuibl, AEUCTBYIOIIME B JKUJIKOCTU: MAacCOBbIE U IOBEPXHOCTHBIE.
HanpsixkeHus B ®KUAKOCTAX U ra3ax (TaHT€HIMAIbHbIE M HOpMalibHbIe). CBOHCTBA )KUIKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3neMeHTapHOro oobema.

1.2. OCHOBBI TEOPHUM TEPEHOCA.

OCHOBBI TEOpUU SBJICHUI MEPEHOCA: aHAIN3 MEXaHU3MOB, MOJICIIUPOBAHUS U Pa3pabOTKu
00001IIEeHHBIX METOI0B pacyeTa ruIPOMEXaHNYeCKUX, TETIOBBIX U MAaCCOOOMEHHBIX MPOLIECCOB U
annapatoB. OEHOMEHOJOTMYECKHME 3aKOHBbI MEPEeHOCa HMITYJIbCa, MacChl W HHEPrHUH.
MounekynapHbelii M KOHBEKTHBHBIA TmepeHoc. OOmme 3aKOHOMEPHOCTH THAPOJIUHAMUKH,
TeIIonepeiadyl U Mmacconepeiayi. B3anMocBsI3b 3THUX MPOIIECCOB B TPOMBIIIEHHOH anmnaparype.
Ponb siBneHunii nepeHoca npyu XMMUYECKUX MPEBPALEHUSX.

MartepuanbpHple M SHEpreTHYeckue (TemIoBble) OalaHChl; OMpPENENIeHHEe MAacCOBBIX
MIOTOKOB W SHEPreTMYECKUX 3aTpar. YCIOBUS pPAaBHOBECHS M ONpENEICHUE HaIpaBICHUs
mporeccoB mepenoca. OOmwmii BUJ ypaBHEHHMH CKOPOCTH MPOIIECCOB; JABIDKYIIUE CHUIIBI U
KHHEeTH4YecKue KodpPuueHTsl. JIuMuTHpyomue cTaauu.

1.3. l'uapocratuka.
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Huddepenunanbubie ypaBHEHUs paBHOBecusi Oiinepa. [lokosimascs >XKUAKOCTh MO
neictBueM cuibl TsbkecTd. OCHOBHOE ypaBHEHHUE TMApPOCTATUKU. IIpakThueckue mpuiokeHus
OCHOBHOTO YPaBHEHHUS F'UAPOCTATHKHU.

1.4. l'upposuHamuka.

baytanc cun pu IBHYKEHHUH BA3KOM HEC)KUMAEMOMW JKUIKOCTH. Y paBHEHUE HEPA3PBIBHOCTH
(crmomrHOCTH) MOTOKA. YpaBHeHne HaBbe-CTokca 1 ero pu3MuecKuii CMbICIL.

[Nonobnoe mpeoOpazoBanue ypaBHeHus: HaBbe-Crokca. be3pasmepHble mepeMeHHbBIE -
KpUTEpUU TUApPOJAMHAMUYecKoro nojaodus (Dinepa, PeliHonpaca, @pyaa, roMOXpOHHOCTH), UX
(bu3nvecKuii CMBICT; TapaMeTpuieckue Kputepun. KputepuanbsHoe ypaBHEHHE ABHKEHHS BI3KOH
AKUIKOCTH.

VYpaBHeHue IBIWKEHUsI Oiiepa. DHEPreTHUECKUil OallaHC CTAalMOHAPHOTO JIBUXKECHUS
NJCANBHON XUIKOCTU. YpaBHEHHME bepHymM s MACAIBHOM M pEealbHOM KUAKOCTH. Ero
MpaKTUYECKUE TPUIOKEHUS (ucrtedeHue xuakocted, TpyOka Iluto-Ilpanarns). IlpuHuunsl
U3MEpEeHusi  CKOpocTe M pacXoJOB  KHMIKOCTH  JPOCCEIbHBIMM  Ipubopamu U
MTHEBMOMETpUYEeCKUMHU TpyOkamu. OmpeneneHne pacxoJ0B MpU UCTEUEHUH KHUAKOCTEH udepes
OTBEPCTHS WM HACA/IKHU.

I'unponmHamMuyeckue pexXUMbl IBHXKEHUS )KUJIKOCTEN: JaMUHAPHBIN U TypOYJIEHTHBIH.

Uucno PeliHonmpaca W ero KpUTHYECKHME 3HAUeHUs. MeXaHM3Mbl JIaMUHApHOTO U
TypOynentHoro teueHuil. [lonsitue typOynentHoctu. [IpencraBieHus o THAPOIMHAMUYECKOM
MOTPAaHUYHOM CJIO€ NP TEYEHHUH 110 TpyOaM M KaHajlaM U Mpu 0OTEeKaHUU Tell.

Pacuer auamerpa TpyOONpOBOJOB U ammapaTroB; BbIOOp CKOPOCTEH TIOTOKOB U
ONTUMAJIHFHOTO JIMAMETPa TPYOOTIPOBOIOB.

Pacrnipenenenne ckopocrteil o paauycy TpyObl OCTOSTHHOTO CEYEHMsI MPH JIaMUHAPHOM
CTallMOHAPHOM TCUCHUHU.

Teuenune B TpyOax u kaHanax. Onpeaensronrii MONepeyHbli pa3Mep MOTOKa B KaHajgax
MIPOU3BOJIBHOM (POPMBI: THAPABINYECKUN PATNYC, SKBUBATICHTHBIN TUaMETD.

I'mapaBnuyeckoe CONMPOTUBIICHUE MPU TEUEHUH KUIKOCTEW M ra3oB. Pacuer moTeps Ha
Tpenue (ypaBHeHue J[lapcu-Belicbaxa) m Ha MecTHble compoTuBiieHus. COOTHOIICHUS |
HOMOTpaMMBI JUId pacdera K03 uIreHTa TpeHHus. 3aBUCUMOCTH MEXKIY PacXoJIOM U Mepenagom
nasneHus. Pacder Hamopa Ui mepeMelleHUs JKUAKOCTEH depe3 cuctemy TpyOOIpOBOJIOB U
anmnaparos.

1.5. [lepemelnieHUE KUIKOCTEH.

[lepemerienue xuaKocTed ¢ MOMOLIbIO MAlIWH, MOBBILAOMIMNX AaBileHHe. OObeMHbIE
(mopurHeBble, POTAIMOHHBIE W Jp.) U JUHAMUYECKUE (IICHTPOOESKHBIE, OCEBBIC M JIP.) HACOCHI.
OcHOBHBIE TapaMeTpbl pabOThl TUAPABIMYECKUX MAIUH: [POU3BOAUTENBHOCTb, HAIIOP,
mortHocTs, KITJI.

Pacuer Hanopa u noTpebasieMoit MOLTHOCTH; MOAOOp ABUraTens K Hacocy. OnpeneneHue
JOIYCTUMOM BBICOTBI BCAChIBaHMs. SIBII€HHE KaBUTALMU U €T0 MIPENOTBPALLECHUE.

Oco6eHHoCTH paboThI, CONOCTABICHUE U 00IACTH IPUMEHEHHSI OCHOBHBIX TUIIOB HACOCOB
- LEHTPOOEKHBIX, MOPIIHEBbIX (IUIyHXepHbIX) U Ap. CBsa3p Hamopa, momHoctu u KIIJI ¢
IIPOU3BOIUTEIIBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HacocoB Ha ceTb M MX BBIOOp;
PETrYIIMpPOBaHUE POU3BOAUTEIBHOCTH.

Pazgen 2. TensioBbie mponecchl U aNNMapaTbl XHMHYECKOH TEXHOJIOTMH.

2.1. OCHOBHBIE NOHATHS U ONPE/ICNEHUS B TEIIoNepeiaye.

OcCHOBHBIE TEIUIOBBIE MPOLIECCH] B XMMUYECKON TEXHOJIOTUH: HarpEBAHNE U OXJIaXKICHUE,
KOHJICHCALIMS N1apOB U UCIIAPEHNE )KUIKOCTEM.

CranuoHapHbI 1 HECTALIMOHAPHBIN NEPEHOC TEIUIOTHL. TeMnepaTypHoe o€, TpaaueHT
TEMIEPATYPHI U TEILUIOBOW MOTOK; TEIJIONEpEAaya U TEIIOOTAada. TeMneparyponpoBOAHOCTb —
TEIUIOMHEPLIMOHHBIE CBOICTBA CPEABI.

2.2. Ilepenoc snepruu B popmMe TeIIOTHI.
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TerutoBo#l OamaHc Kak YacTHBIM Cydaidl SHepreTudeckoro Oamanca. OmnpenerneHue
TETJIOBON HArPy3KH anmnapaTa Mpu U3MEHEHUH 1 0e3 M3MEHEHHS arperaTHOTro cocTosiHus. Pacxon
TEIJIOHOCHUTEIIEH.

Huddepennunanbuoe ypaBHEHHE IEPEHOCA YHEPTUH B (PopMe TEIIOThI, ypaBHeHHE Dyphe-
Kupxroga u TernonpoBoaHOCTH.

CranuoHapHbIi IEPEHOC TEIUIOTHI Yepe3 INIOCKUE U HMIMHApUYecKue cTeHku. CodyeTanue
MEXaHHU3MOB IEPEHOCA TEIUIOTHI (TEIIONPOBOIHOCTH, KOHBEKLIUHU, U3TY4YEHNUS).

KonBexkTuBHBI nepeHOC TemIoThl. be3pasMepHele nepemenHble — yucia Hyccenbra,
[lexne, [Ipanarns, I'pacroda, @ypre. Pacuer k03 (HUIIMEHTOB TEIIOOTAAYH PH BBIHYXICHHON
U €CTECTBEHHOUN KOHBEKIIMH.

TenmooOMeH mpu M3MEHEHWHU arperatHoro coctosiHus. Konnmencanus mapoB. @opmyna
Hyccenpra. TennooOMeH mpu KUIEHUH.

PannanTHbIll TemmonepeHoc. B3anMHOe wu3nydeHue Ten. PaauMaHTHO-KOHBEKTHMBHBIN
MEPEHOC TEeIUIOTHl. Pacder moTepp TEIUIOTH ammapaTaMd B OKPYKAIOLIYIO Cpely U TEIJIOBOMN
n3ossui. OCHOBHOE ypaBHEHUE TEIIoNepeaayu.

2.3. Tennomnepenaya B MOBEPXHOCTHBIX TEIIOOOMEHHUKAX.

Tennonepenaya B MOBEPXHOCTHBIX TEIMJIOOOMEHHUKAX. AJJUTUBHOCTh TEPMHUYECKHX
conpoTuBiieHnil. CpeHss IBUKYIIAs cwia Teronepeaadd. OnpeaeseHne cpeaHen IBIKYIIeH
CWJIBl B amnmaparax pa3juvHbIX KOHCTPYKIMK. B3auMHOe HampaBieHHE IBUKEHUS
TerioHocuTeneil. PacueT moBepxXHOCTH TEMI00OMEHHUKOB.

CriocoObl MOJBOJa W OTBOJA TEIUIOTHI B XUMHUYECKOW TexHoJoruu. TpedoBaHus,
npeabsBiIsieMble K TerioHocuTelsiM. OOOTpeB BOJASHBIM I1apOM, BBICOKOTEMIIEPATYPHBIMU
OpraHMYECKUMHU TETUIOHOCUTEISIMHU, TOMOYHBIMHU razamu. CrocoObl snexkTpooborpeBa. OTBOJ
TEIJIOTHI BOJOM, BO3AYXOM U HU3KOTEMIIEPATyPHBIMU TEIIOHOCUTEIISIMU.

TemooOMeHHble anmapaThl; uX Kiaccudukanus. OCHOBHBIE THIBI MOBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOYaThle, MIaCTUHYAThIE, allapaThl C MePEMENINBAIOIIUMHU YCTPOUCTBAMU
u T1.1.) CmecutenbHble TEMIOOOMEHHUKHU: TPAJWPHHU, KOHJEHCATOPbI cMelleHus. Bwibop
ONTUMAJIBHBIX KOHCTPYKLUUN U YCIIOBUN IKCIUTyaTallUH TETNIOOOMEHHBIX anmnapaToB. OCHOBHbBIE
TEHJICHIIMM COBEPILIEHCTBOBAHMSI TETJIOOOMEHHBIX alapaTos.

Pasnea 3. Ilpoumecchl M anmapatbl pa3jiejieHUs] TOMOT€HHBIX CHCTeM (OCHOBHbIE
MaccoO0OMeHHbIE MPoIecChl).

3.1. OcHOBHBIE MOHATH U OIPE/ICNICHUS B Maccolepe/iaye.

Knaccudukanuss npoueccoB MaccooOMeHa. OCHOBHbIE TOHSTHSI W OIpPEICICHHUS.
[Tponeccrr co cBoOOaHON M (UKCHPOBAHHOW TpaHUllel pasfena (a3 u ¢ pasaenstonieii dasbl
neperopoakoil (MmemOpanoii). Hocurenu u pacnpenensiemsie BemiectBa. CriocoObl BBIPaXKEHUS
cocTaBa (a3.

OU3NKO-XUMHUYECKHUE OCHOBBI MacCOOOMEHHBIX MPOIIECCOB. PaBHOBECHbIE YCIOBUA H
OTpeJieNiecHue HampaBlieHUs IepeHoca BemlectBa u3  (assl B dazy. Koaddummentsr
pacnpenenenus. [lonarue o macconepenadue 1 MacCOOTAAuE.

KoHuenTpannonHoe nojue, rpafieHT KOHLIEHTPaluu, OOIUN U yIeIbHbIH MOTOK MAcCCHI.
MounekynapHas 1uddy3ust B )KUIKOCTIX, Ta3ax (mapax) U TBEPAbIX TENax.

3.2. MexaHU3MBbI IIepeHOCa MacChl.

VYpaBHEeHHE HEPA3PBIBHOCTH JIsl JBYXKOMIOHEHTHOU CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO IMEPEHOCA MACChl B OMHAPHBIX Cpefax.

Jnddy3uoHHBIN MOrpaHUYHBIN €10i1; MPO(UIN KOHLIEHTPALUI U CKOPOCTEH B MOTOKAX.

Koaddurmentst mMaccootnaun. OCHOBHBIE MOJEIbHBIC MPEIACTABICHUS O MEXaHH3ME
MacCOOT/AAuH.

MonenupoBanue KOHBEKTUBHOTO MaccooOmena. Uucna Hyccenbra, Ilekne, [Ipanaris,
®dypbe u JIp., UX PUIUIECKHUI CMBICI, aHATIOTHH C TETUIOBBIM MOA00HEM MPUMEHUTENBHO K Ta3aM
u KuAKocTsiM. Pacuer kod>PUIMEHTOB MaccOOTIaud B ammaparax pa3d4yHbIX THIIOB IO
ypaBHEHUSIM ¢ O€3pa3MEPHBIMH MTePEMEHHBIMHU.
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Macconepenaya. OcHOBHOE ypaBHeHHME Maccornepenadd. COOTHOLIEHHE MEXKIY
Kod(pUIMEeHTaMl  Maccollepeladyl W MAacCOOTIAud, aJJIMTUBHOCTh  JAU(PPY3MOHHBIX
compotuBiieHnd. VHTEeHCUUKAIMs Macconepenadyd MyTeM BO3JCHCTBUS HA JIMMHUTHPYIOUIYIO
CTaJIUIO.

Brnusinue ycnoBuii  (TeMrepaTyphl, JaBJICHMs, KOHIEHTpAlMil) Ha HaIpaBJICHHUE
MaccoTepeHoca Ha mpuMepax abcopOIny; TPUHIIUAIIBI BEIOOpa a0COPOCHTOB.

3.3. ®a3oBoe paBHOBECHE.

MartepuanbHblii OaJlaHC HEMPEPHIBHOTO YCTAHOBUBIIETOCS MpOIEcca MPU Pa3TUIHBIX
crioco0ax BBIPaKEHUS COCTaBOB (a3 M UX PACXO0B; YpaBHEHUS pabOUUX JIMHUH.

[IpenenbHble  KOHLEHTpALMKM  pacHpelessseMOoro KOMIIOHEHTa B  OTAAOIIEd U
u3BieKamomend (aszax A7a8 NPOTUBOTOYHBIX IpOLEcCOB. MakcHMaibHO BO3MOXKHAsl CTENEHb
W3BJICUCHUS, MUHUMAJIBHBIA U ONITUMAITBHBIN PAaCcXOIbl U3BIICKAOMIEH (ha3bl.

3.4. Metonpl pacueTa pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX alliaparoB.

Pacuer mnomnepeuHoro cedyeHusi (AMaMeTpa) KOJOHHBI; MPENENbHO JIOMYCTHUMas U
SKOHOMHUYECKH OTITUMAJIbHAS CKOPOCTH CIUIONIHON (Da3hbl.

PanmoHasibHEIN BEIOOp B3aUMHOTO HANpaBIICHHSI ABYKCHUS (a3 U oOpraHU3aIii IOTOKOB
B MaccoOOMEHHBIX ammapaTax. Pacuer MaccOOOMEHHBIX MPOLIECCOB U allapaToB JUIsl CUCTEM C
OJIHUM pacIpeiensieMbIM KOMIOHEeHTOM. OCHOBBI pacueTa BHICOTHI MACCOOOMEHHBIX aIllapaToB C
HETIPEPHIBHBIM M CTYIEHYATHIM KOHTAaKTOM (a3. JIBa OCHOBHBIX METOJla pacyeTa: Ha OCHOBE
K03 (UIIMEHTOB Maccolepeayd U Ha OCHOBE MOHSTHUS TEOPETHUYECKOW CTYMEHH pa3JesIeHUs.
[TonsiTe yucia eAMHUII TIEpEeHOca U BBICOTHI €AMHHUIIBI nepeHoca. dakTop Maccomnepenayu.
CpenHss ABMKYIAs CHIIa Maccoriepeiadn. BiusHue npoAoapHOro nepeMerinBaHms Ha CPeIHIO0
JIBIDKYIIYIO CcHly Maccomepenadu. Ilpomemypa pacdera, OCHOBaHHasT Ha OOBEMHBIX
ko3 durmentax macconepenaun. I'padudeckuii 1 aHATUTHISCKUN METOIBI pacuera.

Pacyer BBICOTBI MacCOOOMEHHBIX ammapaTroB CO CTYHNEHYaThIM KOHTAKTOM (a3.
OddextuBHOCTH cTyneHH mo Mopdpu. CBs3p ymcina eauHHI] nepeHoca u JiokaabHoro KIT/]
crynieHn 1o Mbpopdpu. UuciaeHHBIA pacdyeT «OT CTYNEHH K CTYNeHH» M ero Trpaduueckas
UHTEpPHOpETas C UCIOJIb30BAHUEM «KMHETUUYECKOW JTMHUWY». YUET CTPYKTYphl NOTOKOB U KIIJ]
tapenku. OcoOEHHOCTH pacyeTa TapenbyuaThlX KOJOHH Ha OCHOBE IOHSTHS TEOPETUUYECKOMN
Tapenku. Ynucao JeiCTBUTENBHBIX U TEOPETUYECKUX TapenoK. D(PGEeKTUBHOCT TaPEIIKH.

PanmonanpHbIi BEIOOp B3aUMHOTO HampaBieHUs! ABMKEHUA (a3 U opraHu3ali IOTOKOB
B MacCOOOMEHHBIX armaparax.

3.5. AGcopbuus.

OOuue NpUHLMIBI YCTPOMCTBA W Kilaccu(UKalMs amnmapaToB JUIsi MaccOOOMEHHBIX
MPOIIECCOB B cUcTeMax 'ra3(map)-kuakocth". OcoOEHHOCTH KOHCTPYKIIHI aOcopOepoB.

OcHoBHBIE TUIIBI M 00JacTH MHpUMEHEHUs abcopOepoB: HACAJOYHBIE U TapelbyaTble
KOJIOHHBI, ammapaThl CO CIUIOIIHBIM M CEKIIMOHHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, ammnaparthbl ¢
JUCTIEPTUPOBAHUEM SKUKOCTH.

Cxembl abcOpOIMOHHO-IECOPOIMOHHBIX YCTAHOBOK C BBIJICJICHHUEM W3BICYEHHOTO
KOMIIOHEHTa W pereHepanueil abcopOeHTa (mecopOumell MpH TMOBBIIMIEHHOW TeMIieparype,
MIOHM>KEHUEM JaBJICHUs, OTYBKOW HHEPTHBIM HOCUTEIIEM ).

3.6. Juctunnsanus. Pextudukaus.

Paznenenne aucTULISAIMEN KUIKUX TOMOT€HHBIX CMecel M CXKIKEHHBIX Ta30B; 001acTu
MIPUMEHEHHS 1 0COOCHHOCTH MPOBEACHUS MPOIIECCOB MPHU PA3IUYHOM JABICHUU.

[TapokuaKOCTHOE paBHOBECHE IS CHUCTEM C TOJHOW M OTPAaHUYEHHOW B3aUMHOU
pacTBOPUMOCTBIO W €ro  BJIMSHHE Ha  BO3MOXXHOCTh  pa3felieHus  KOMIIOHEHTOB
JTUCTUIUTSIIIHOHHBIME MeTo/1aMu. PacueT paBHOBecHs sl UAEaIbHBIX OMHAPHBIX CMECceH.

IIpocras u ¢pakuoHHAs TEperoHka; meperonka c¢ aeduermarueii. MaTepuanbHbINA
0anmaHc, pacdeT BBIXOJa MPOAYKTa M €r0 CPEeIHEro COoCcTaBa MpH MEPEeroHKe OMHAPHBIX CMECEH.
Cxembl ycTaHOBOK. TemioBble OalaHChl M pacyeT pPacXoJ0B TEIUIOHOCHUTENEeH ISl 3TUX
IIPOLIECCOB.
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Pextudukarms. PUHMKO-XUMUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBHH IPOBEACHUS
nporeccoB. CXemMbl YCTaHOBOK Il HETIPEPHIBHOM U MEPHOANYECKON pEeKTHU(PHUKAIIMA OMHAPHBIX
cmeceil. OcoOEHHOCTH YCTpPOICTBA anmaparoB (HaCaJ0YHBIX U Tapelb4yaThiX KOJOHH) M BbIOOpa
PSKMMOB HMX pPaOOTHI MpH peKkTUHKanuu (10 cpaBHeHHIO ¢ abcopOrmeit). OcobeHHOCTH
YCTPOMCTBA U BapUaHTHI pabOTHI UCTIAPUTENIEH U 1e(IerMaToOpOB.

MonenpoBanue U pacueT MPOLECCOB M allapaTroB MPU HENPEPHIBHOM peKTU(UKaLUU
OuHapHbIX cucTeM. OCHOBBI YHCICHHOTO W TpadO0aHATUTHYECKOTO METOAOB. MarepuaabHbIH
Oanmanc. PabGoume muamm. OnpeneieHHne MUHUMAJIBHOTO W paboyero ¢UIerMOBOrO 4YHCIIA.
TennoBoii 0anaHc U pacdeT pacxoJ0B TerioHOocUTeNer. [IpUHITUIIBI TEXHUKO-3KOHOMUYECKOU
ONTUMU3AIMM TIPU pacyere padbodero (¢IErMOBOTO 4YHWCIA, pa3MEpoB ammapaTypel |
SHepreTUueckux 3arpaT. OCHOBBI pacyeTa TapeiabyaThblX M HACAJOUHBIX PEKTU(PUKAIIMOHHBIX
KOJIOHH.

Paznen 4. Ilpouecchl M annapartbl pa3JejieHHs] TeTepPOreHHbIX cHUcTeM (OCHOBHbIE
rUApoMexaHnvyecKHe Mpoueccol).

4.1. Pa3nenenue rereporeHHbIX cucteM. OCHOBHBIE IOHITHUSL U METOJIBI.

Knaccugukanus >kMIKUX U Ta30BbIX FETEPOT€HHBIX CUCTEM: CYCIIEH3UH, SMYJIbCUH, NEHBI,
IIbUIK, TyMaHbl. MaTepuanbHblil 6ajJaHC MPOLIECCOB Pa3/IeeHUs FETEPOT€HHBIX CUCTEM.

Onenka 3¢ eKTUBHOCTH U BEIOOP ONITUMAIBHBIX IIPOLIECCOB U aIllapaToB JUIs pa3eeHus
reTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKIACHUS.

Pa3nenenne XMOKMX M Ta30BBIX CHCTEM B TMoJie cUJ TsbkecTd. Pacder ckopocrteit
CBOOOJHOTO M CTECHEHHOTO OCAXKIEHMSI TBEPJAbIX YaCTHUI[ IIapooOpa3HO M OTIMYHBIX OT Hee
($hopM B TOJIE CHJIBI TSKECTH.

[Ipoueccrl oTCTanBaHus M yCTPOMCTBO anmapaToB pa3/esieHUs] CYCIEH3UW, dIMYJIbCUI U
nblied. PacyeT moBEpXHOCTH OCaXJIECHHUS U MPOU3BOJAUTEIHLHOCTH OTCTOMHUKOB. Y CTPOUCTBO U
NEHUCTBUE IUKJIOHOB (TIPOCTHIX U OaTapeWHBIX ), TUAPOIIUKIOHOB.

4.3. TeueHue >KUIKOCTH YePe3 HEMOABHKHBIE 3€PHUCTBIC U TICEBA0OKIKEHHbBIE CIIOH.

3HaueHue TUIPOAMHAMUKH 3€PHUCTBIX CIIOEB B mpoleccax (UIbTPOBaHUS, TEIJIO- U
MaccooOMeHa, TeTeporeHHoro katanum3a U Jp. OCHOBHBIE XapaKTEPUCTUKH OTHX CJIOEB:
JMCIIEPCHOCTD, Y/eTIbHas MOBEPXHOCTb, IOPO3HOCTh, IKBUBAJICHTHBIN JUaMeTp KaHajioB. Pacuer
TUIPaBIMYECKOTO COMPOTUBIICHUS CJIOS. [ 'MIpaBiIMYecKoe COMPOTHUBIECHHE CIIOEB HACaJIoK
MIPOMBIIIJIEHHBIX MAacCO- U TEIJIOOOMEHHBIX anmnapaToB.

PexxuMbl TeueHHs MOTOKOB B HACaJ0YHBIX KOJIOHHAX. ['MapaBinueckoe cONpoTUBICHHE,
SIBJICHUS TIOJIBUCAHUs, 3aXJIeObIBaHUS U MHBEpCUU (a3 U pacyeT COOTBETCTBYIOIIMX CKOPOCTEH.

l'upponuHamMuka TCEBIOOKWKEHHBIX (KHUISIIUX) cinoeB. OO6macTb NpUMEHEHHUs
TICEBI00KIKECHUS. OcHoBHbIE XapaKTEePUCTUKH TICEBI00KIKEHHOTO COCTOSIHHSL.
I'unpaBnuueckoe compoTuBieHne. Pacuer ckopocTeil IceBA00KUKEHHSI M CBOOOHOTO BUTAHUS,
BBICOTBI  TICEBAOOXKIKEHHOTO ciosi. OIHOPOJHOE U HEOJHOPOJIHOE TIICEBIOOKHUKECHHUE.
Oco0OeHHOCTH TICEBIOOXKIKEHUSI TOMUAMCIEPCHBIX cloeB. [IHEBMO- W THUIPOTPAHCIOPT
3epHUCTBIX TBEPJIbIX MATEPHAIIOB.

4.4. OunpTpoBaHUE CYCHICH3UN U OYMCTKA Ta30B OT MbUICH.

Crnenuduka moBefeHUS OCAJKOB KaK 3€PHUCTBIX CJIOEB: CXKMMAaeMble U HECKHMaeMble
ocaaku. Buapsl QuabTpoBaNbHBIX TEeperopogok. PakTopbl, BIUAIOIIME HAa CKOPOCTh
¢wibTpoBanus. PUIbTpOBaHUE TP NOCTOSHHON CKOPOCTH (DMIIBTPOBAHMS. DKCIIEPUMEHTAIBHOE
olpesielieHne KOHCTAaHT ypaBHeHMs (uibTpoBaHus. Knaccupukanus u ycTpoilcTBO OCHOBHBIX
TUIIOB HEMPEPHIBHO U MEPHOANYECKH paboTaIOIMX (PUIBTPOB, U GHIBTPYIOLIUX LEHTPUPYT.

4. O0beM y4yeOHOI TMCUMIINHBI.

Beero Cemectp
Bup yueOHo# padoTbl > 6
3E Axkagn. 3E Akaj 3E AKkan
4. . 4. . 4.
OO611ast TpPYA0EMKOCTh TUCIUTUTHHBI 12 432 6 216 6 216
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KonTakTHasi padoTa - ayiMTOPHbIE 4.5 160 18 64 2.7 96

3aHATHA
Jlexuun 1,8 64 0,9 32 0,9 32
Jlaboparopusie pabots (JIP) 0,9 32 - - 0,9 32
[pakTnaeckue 3austus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHasi paboTa 55 200 3,2 116 2,3 84

CaMOCTOSTEIbHOE U3yYCHHE PA3/ICIIOB 55 200 3.2 116 23 84

JIACLIMIITHHBI
Buabl KOHTpOJIA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KoHnrakTHas padoTa - mpoMeKyTodHast 0.8 0,01 0.4 0,01 0.4
aTTecTamus 2,0
[ToaroToBKa K 3K3aMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero Cemectp
Buna yueoHoii padoThl > 6
3E Actp. 3E Acrp. 3E Acrp.

q. q, q,
OO6mrast TpPyA0€MKOCTh JUCITUTLTHHBI 12 324 6 162 6 162
KonrakTHasi padora - ay1MTOpHbIE 45 120 1.8 48 27 79
3aHATHS
Jlexnmu 1,8 48 0,9 24 0,9 24
JlabopaTtopusie paboTs (JIP) 0,9 24 - - 0,9 24
[Tpaktrueckue 3ansarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHasi padoTa 55 150 3,2 87 2,3 63

CamocrosTeTbHOE H3YUEHHE Pa3/IeiioB 5.5 150 3.2 87 23 63

JIACIIMIUTHHBI

Buabl KOHTpOJIS:

IK3aMeH 2,0 54 1,0 27 1,0 27

KoHTakTHas padoTa - IpoOMeKyTOYHas 0.6 0,01 0.3 0,01 0.3
aTTecTamus 2,0

[ToaroroBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Bujx nTOroBoro KOHTpoJIsi: DK3aMeH DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«O01masg XuMHYEeCKasi TEXHOJIOTHS»

1. leap aucHUIUIMHBI — (QOPMHUPOBAHME 3HAHUKW B OOJACTH pPeaTU3alldd XHMHKO-
TEXHOJIOTHYECKHX TPOIECCOB C YYETOM (UBUKO-XHMHYECKUX OCOOCHHOCTEH MPOTEKAIOIINX
peakiuii, BbIOOpa ONTHUMANIbHBIX YCIOBUH pealn3yeMbIX MPOIECCOB, BBIOOPa 3(PPEKTUBHBIX
pEeaKTopoB, MPUOOPETEHHsI HABHIKOB B COCTABIICHMH MAaTEPUANBHBIX U TEIUIOBBIX OalaHCOB, B
pacueTe MPOIECCOB M PEAKTOPOB HAa OCHOBE MAaTEMaTHUYECKOTO MOJICTHPOBAHHS, MOJIYy4EHUS
3HaHMUI B 00J1IaCTU pa3pabOTKU PHEProcOEeperamIux XUMHKo-TexHonoruueckux cuctem (XTC),
0€30TXO0IHBIX U MAJIOOTXOJHBIX TEXHOJIOTHI Ha MIPUMEpPE COBPEMEHHBIX MPOU3BOJICTB.

2. B pe3yabTare u3y4eHusi AUCHUIIMHBI 00yYAIOUIUIACS T0JIKEH:

Obnadams cleqyOIMUA KOMIIETEHIIMSIMA U WHIUKATOPAMU UX JTOCTHKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3

3uameo:

— OCHOBBI TEOPUU XUMHUYECKUX MTPOIIECCOB M PEAKTOPOB;
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— METOJOJIOTHIO MCCIIEIOBAHUS B3aMOJCHCTBUSL XUMUUYECKUX IIPEBPALICHUN U SBJICHUN
[IEPEHOCA Ha BCEX MACILITA0HBIX YPOBHSX;

— METOJIMKY BBIOOPA peakTopa U pacyeTa mpolecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOIECCHI U PEAKTOPBI XUMUYECKOH U OMOTEXHOJIOTHH;

— OCHOBHBIE ITPUHLIMUIIBI OPraHU3alUU XUMUYECKOTO IPOU3BOJICTBA, ET0 UEPAPXUUYECKYIO
CTPYKTYpPY, METO/1bl OLIEHKU 3((HEKTUBHOCTH NPOU3BOJICTBA;

— OCHOBHbBIE XMMHUYECKHE ITPOU3BOICTBA.

Ymemy:

— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MPOIIECCa;

— BBIOpATh paliMOHAIBHYIO CXEMY IPOU3BOJICTBA 3aJAHHOTO TPOYKTa;

— OLEHHUTDH TEXHOJOTHUECKYIO A(PPEKTUBHOCTH MPOU3BO/ICTBA;

— BbIOpaTh 3(h(HEKTUBHBIN TUI PEAKTOPA;

— IIPOBECTH pacyeT TEXHOJIOTMUYECKUX ITapaMeTpOB AJIsl 3aJaHHOTO MPOLIecca;

— OIpeAETUTh MapaMeTpbl HaWIy4llleld opraHu3aly Mpolecca B XUMHYECKOM PEaKkTope.

Braoemy:

— MeToJJaMu aHanu3a 3(p(HEeKTUBHOCTH padOThl XUMUYECKUX MPOU3BO/ICTB;

— METOJaMH pacyeTa W aHajlu3a IMPOLECCOB B XUMMUYECKUX PEAKTOpPax, ONpPENeNICHUs
TEXHOJIOTHYECKHUX ITOKA3aTeICH;

— METOJJaMH BbIOOpA XUMUYECKHX PEAKTOPOB.

3. KpaTkoe coaep:kaHue IUCHUTINHBI:

Pasznen 1. Xumuueckasi TEXHOJIOTMSI M XMMHUYECKOe MPOU3BOACTBO.

1.1. OcHOBHBIE OTIPEAEIECHUS U TTOJOKEHUS.

Xumudeckasi TeXHOIOTHSI. OOBEKT XUMUYECKON TEXHOJIOTHH. MeXOoTpacieBoil XapakTep
XUMHUYECKOM TEXHOJOTHH. Pa3BUTHE XMMHUUYECKHX MPOU3BOACTB M XUMHUYECKON TEXHOJIOTHH.
MecTo XMMHUYECKON TEXHOJIOTHH B MPOMBIIIJICHHON chepe U METOI0B XUMHUECKOW TEXHOJIOTUH
B HEXMMHUYECKHUX OTpPACIIAX MPOMBIIUIEHHOCTH. CHUCTEMHBI aHalu3 CJIOXKHBIX CXEM |
B3aUMOJICICTBHII 3JIEMEHTOB CXE€Mbl — IMOHATHE W colepkaHue Mertona. dusznueckoe u
MaTeMaTHYECKOE MOJIETUPOBAHUE, OTIPEJIETICHUE U OCHOBHBIE MOHATHUSA, UX MECTO B MHKEHEPHO-
XMUMHUYECKUX HCCIEIOBAHUSX U pa3paboTkax. MecTo 1 3HaueHHe HATYpPHOT'O U BBIUYUCIUTEIHHOTO
skcniepumenta. CoaepxaHue U 3aaun yueOHOro Kypcea.

1.2. Xumuyeckoe npou3BOJCTBO.

[lonsiTHE 0 XUMHYECKOM MPOU3BOACTBE. MHOrOQYHKIMOHAIBHOCTh XHUMHYECKOTO
npousBojicTBa. OOmIas CTPyKTypa XUMHUYECKOTO Mpou3BOJCTBA. OCHOBHBIE IOJCHCTEMBI
XUMHUYECKOTO MPOU3BOACTBA. (OCHOBHBIE TEXHOJIOTMYECKUE KOMIIOHEHTBI XHUMHUYECKOIO
MIPOU3BO/ICTBA.

KauecTBeHHBIE M  KOJMYECTBEHHBIE IIOKA3aTeld  XUMUYECKOIO  MPOM3BOJICTBA:
TEXHOJIOTMYECKUE, DKOHOMUYECKHUE, SKCIUTyaTalliOHHbIE, COLUAIIbHBIE.

1.3. CeipbeBBIE pecypchl, BOAA U SHEPTHS B XUMUYECKOM IIPOU3BOJICTBE.

Knaccudukanus cbIpbeBbIX PECYPCOB IO Pa3JIMYHBIM MPU3HAKaM — ()a30BOMY COCTOSIHHIO,
MIPOUCXOXKACHUIO, UCTOYHMKaM. MuHepalnbHOe ChIphe (PyAbl M IMOJIE3HBIE MCKOIAEMbIE),
OpraHMYEeCcKOe MPUPOJHOE ChIphE (TOPIOYHME HCKOMAaeMble), PACTUTEILHOE U JKUBOTHOE CHIPHE,
BTOPUYHOE ChIpb€ — UX HUCHOJIb30BaHUE U MyTH NepepaboTku. OCHOBHBIE COCOOBI MEPBUYHON
00paboTKH chbIpbs (0OorameHue, O4NCTKa, MOJArOTOBKAa K TPAHCIOPTUPOBKE U IepepaldoTke).
[TonsiTe, CyImHOCTP W TpPUMEPHI YIIIYONEHUS WCHOJIB30BaHUS CBIPhS, KOMOWHUPOBAHUS
MIPOU3BO/ICTB M KOMIUIEKCHON NMEpepadOTKU ChIPbSL.

3HaueHHE W UCIHOJIb30BAHUE BOJBI B XMMUYECKHUX MPOU3BOJACTBaX. VICTOUHMKHM BOJBIL
TpeboBanMs K TEXHOJIOTHYECKOH U ObITOBOM Bojie. [IpoMbIiIeHHas TOATOTOBKA BOABI U METObI
€€ O4YMUCTKM OT npuMmeceil. OCHOBHBIE METOJbl KOHTPOJISI KadecTBa BOJIbl. OKOHOMHUS
BOJONOTPEOJICHUS B TPOU3BOICTBE. BOI0OOOPOTHBIE CHCTEMBI.

Bupl 1 MCTOYHUKY SHEPTUM B XUMUUECKOM IPOMBIIIIICHHOCTH. Macitadbl moTpeOieHus
U CIOCOObl YMEHBLIEHHs »HepreTudeckux 3arpar. CyIIHOCTb M MPHUMEpHl pereHepanuu u
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peKynepauuu 3HEPTUHU. ODHEProTEXHOJIOTMUECKUE CHCTEMbl. BTOpHUYHBIE BSHEpreTuYecKue
peCypCBI.

Pa3nes 2. Teoperudyeckue 0OCHOBbI XMMHYECKHX IPOLECCOB U PEaKTOPOB.

2.1. OcHOBHBbIE ONPEICICHUS U TIOJIOKECHHUS.

PU3UKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMUYECKUX IIPEBPALLCHUI -
CTEXMOMETPUYECKHE, TEpMOAMHAMHUYECKUE, KUHeThueckue. [lokazarenn  XMMHUYECKOTO
MIPEBpAILEHUS — CTETICHb MTPEBPAILECHHs, BBIXO ] NPOAYKTa, HHTErpabHas U TudepeHIraIbHas
CEJIEKTUBHOCTHU, CKOPOCTH PEAKIIMU U MIPEBPALECHUS pEAreHTOB.

2.2. XUMHYECKHUE TIPOIECCHI.

Omnpenenenue. Knaccupukanuss XMMUYECKUX TMPOILECCOB MO PA3JIUYHBIM TPH3HAKAM —
XUMHMYECKUM (BHJI XUMHUYECKOW peaklMH, TEPMOJMHAMHUYECKHE XapaKTEPUCTUKU, CXema
npeBpaleHuil) v (a30BbIM (YHCIO U arperaTHOe COCTOsIHUE (a3).

I'omorenHsIil xumuueckuil npouecc. OnpeneneHue U npumepsl. BinsHue XuMUYecKux
MIPU3HAKOB U YCIIOBUI MPOTEKAHUS Mpoliecca Ha ero nokasarenu. CriocoObl HHTEHCU(UKALIUN.

[lonsiTe ontuMmanbHbIX TemmepaTyp. OnNTHUMallbHblEe TeMIepaTypbl JUIsl 0OpaTHUMBIX U
HE0OpaTUMBIX 9K30- U IHIOTEPMUYECKUX PEAKIIHH.

I'ereporennslil (HeKaTaMIUTUYECKUI) XxuUMHUecKkuid mpouecc. OnpeneneHue U MPUMEpHI.
CrpykTypa mpoiecca U ero cocrabisitomue (craauu). Habmogaemas cKOpocTh XMUMHUYECKOTO
npespaieHus. O0nactu (pexuMbl) IPOTEKaHUS MpoIlecca, JUMUTUPYIOLIAs CTaIusl.

I'eTeporennsiii xumMuueckuii mporiecc '"ra3 (KUAKOCTh) - TBepaoe". OOocHoBaHuUE,
MMOCTPOCHUE W aHAIM3 MaTEeMAaTHUYEeCKOW MOJICTH JUTsl PEaKIIiid TOPeHUS (MOIETh "COKMMAIOIAsICS
chepa") u TOomoxmmMHUUecKOW (Mozenb 'c HeB3ammoaeucTByromuM sapoM'). HabGmromaemas
CKOPOCTh TpEBpAIlEHUsl, BpeMsl MpeBpallleHuss U NyTH HMHTEHCU(UKALUU IS Pa3IudHbIX
obracTeii MpoTeKaHus mporuecca.

I'eTeporenHsiii XUMUYECKUA Tporiecc '"raz (KHIKOCTh) - XKHAKOCTH'. OOOCHOBaHWME,
MOCTPOCHHE M aHalIM3 MaremaTudeckod mojenu. HaGmiomaemasi CKOpOCTbh MpeBpalleHUs U
obnactu nporekanus npouecca. [lyru nHTeHcubuKauuy 1 pa3InyHbIX PEXUMOB Mpoliecca.

Karanmutnuecknit mpomecc. OnpeneneHue, kinaccudukaius, npumepsl. | eTeporeHHbIN
KaTajgu3 Ha TBepAOM Karamu3atope. OOOCHOBaHME, MOCTPOCHHE M aHAIU3 MaTeMaTH4eCKOU
MOJIENTM Ha KaTaJIUTUYECKOM MOBEPXHOCTU M B MOPUCTOM 3epHe Karanuzatopa. Habmiomaemas
CKOPOCTH MpeBpalleHus: U 00J1acTH npotekanus mnpoiecca. CTerneHb UCIOJIb30BaHMs BHYTPEHHEH
noBepxHocTu. [1yTn nHTEeHCUPUKAIINY KaTATUTUYECKUX MPOIECCOB.

2.3. XuMHYECKHE PEAKTOPBHI.

Onpenenenve M Ha3HAYEHUE XHUMHYECKOTO peakTopa. PeakTopbl B XHMHUYECKUX U
HEXUMMYECKUX OTpacisix MpoMbllIuieHHOCTH. OO030p THUIIOB XHMHUYECKUX PEAKTOpPOB, HX
CTPYKTYpHBIE DJJIEMEHTHI (peaklMOHHAs 30HA, YCTPOMCTBa BBOJAa W BBIBOJA, CMEIICHUS,
paszenieHuss U pacrhpeieNieHus] MOTOKOB, TEIUIOOOMEHHBIE 3J€MEHTHI), OCHOBHbBIE MPOIECCH U
SIBJICHUS B HUX.

CucremaTu3zaius MpoIeccoB B XMMHUYECKOM PEaKTOpe MO0 MacmTaly MX MPOTEKaHUS:
XUMHYECKas peaKlns, XAMUYECKHI POLIECC B 3JIEMEHTapPHOM 00beMeE, POLIECCHl B PEAKIIUOHHOM
AJIEMEHTE U B PEAKTOPE B IIEJIOM, X B3aUMOCBS3b U UepapXudeckasi CTPYKTypa MaTeMaTHu4ecKoi
MOJeNu Ipolecca B peakrope. [Ipumepsl mponeccoB B pa3IMUHbIX BUAX XUMUYECKUX PEAKTOPOB.

Knaccugukamus nporeccoB B peakTopax Mo pa3IMyHbIM IPU3HAKAM - BUJI XUMHYECKOTO
mpolecca, OpraHu3alusi MOTOKOB PEAareHTOB (CXeMa JBHXKEHHS PEreHTOB 4Yepe3 peaxTop,
CTPYKTypa MOTOKOB B PEAKIIMOHHON 30HE), OpraHu3alys TEeIUIOBBIX MOTOKOB (TEIIOBON PEXUM,
cxema Terio00MeHa), CTallMOHApHOCTh Mpoliecca.

ObocHOBaHUE U TOCTPOCHUE MaTeMaTHUECKOW MOJIENH MPOLIecca B PEaKTOpax pa3InyHOro
THUMA KaK CHCTEMBbl YpaBHEHUH MaTepHaJIbHOTO M TEIUIOBOIO OallaHCOB Ha OCHOBE JAHHBIX O
CTPYKTYpE MOTOKAa, XUMHUUYECKUX MPEBPAIICHMSX, ABJICHUSAX NEPEHOCA TEIUIa M BEUIECTBA U MX
B3auMoieicTBUU. CrcTeMaTu3anus U Kiaccu(uKalus MaTeMaTHYeCKUX MOJEJIeH MpOLEeccoB B
peakTopax.
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N3oTepmuueckre Mporecchl B XUMUYECKOM peakTope. BiusHMEe CTpYyKTypbl MOTOKa
(upgeambHOE CMEIICHHWE W BBITECHEHHWE), CTAllMOHAPHOCTH TMpolecca (MPOTOYHBIM U
MEepUOANYECKUI ), TapaMeTPOB U YCIOBUM MPOTEKAHUA Ipoliecca (Temrneparypa, KOHIICHTpalus,
JaBJICHHEe, 00bEM PEaKIIMOHHOW 30HBI, BpeMsl), BUAa XUMUYECKON peakiuu (TIpOCTasi U CIOXKHAs,
oOparumasi U HeoOpaTHUMasi) W €€ MapaMeTpPoB Ha MPOQHIN KOHIICHTPAIMA W IMOKa3aTeln
mpoiiecca B peakTope (CTENeHb MPEBpaIEeHUs, BBIXOJ MPOAYKTa, CEJICKTUBHOCTH IpOIlecca).
OcHoBbI pacuera npoiiecca B peaktope. ConocrapiieHre 3pPEeKTUBHOCTH POIIECCOB B PEAKTOPAX,
OTIMCBHIBAEMBIX MOJCIIIMH HJI€aJTbHOTO CMEIIECHUS U BHITECHEHUSI.

HeuszoTtepmuueckne mporeccbl B XUMHUYECKUX peakTtopax. OpraHuzaiusi TerIOBBIX
MMOTOKOB U PEKUMOB B XUMHUUECKHUX peakTopax. Pacnpenenenue temrepaTypsl, KOHIEHTpaIui 1
CTENEHU TMPEBPAIECHUS B pEAKTOpe B PEKHUMaX HACATBHOIO CMEIICHUS M BBITECHEHUS,
agnabaTuyeckoM U C TermooOMeHoM. CBsA3b TeMIIEpaTypbl M CTENEHU TPEBpAICHUS B
agunabatuueckoMm mporecce. ComocTaBieHHE C HM30TEPMHUECKUM pekuMoM. Ywucio u
YCTOMYMBOCTH CTAIIHOHAPHBIX PEKUMOB B PEAKTOPAX HICATHHOTO CMEIICHHUS.

2.4. IlpoMBbIIIEHHBIE XUMHUYECKHUE PEAKTOPBI.

Ha xoHKkpeTHBIX TpuMepax MpeIMETHO PACCMAaTPUBAIOTCS TPOMBITIICHHBIE PEAKTOPHI TS
MPOBEACHUSI TOMOTEHHBIX, T€TEPOTE€HHBIX M KATAIMUTHUYECKUX MPOIIECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKH U OCOOEHHOCTH PEKUMa, 00JIACTH UCIIOJIH30BAHUS.

Pa3znen 3. Xumnueckoe npou3BoOACTBO, KAK XUMHKO-TEXHOJOTHYECKAs cUCTeMA.

3.1. CTpyKTypa 1 ONMMCAaHUE XUMHUKO-TEXHOJOTHUYECKON CUCTEMBI.

XHUMHYECKOE TMPOU3BOJICTBO Kak XHUMHUKO-TexHoJornueckas cucrema (XTC). INonstue
cucteMbl 1 XTC. CoctaB XTC: aneMeHTHI, CBSI3U, MOACUCTEMBI. DnemMeHThl X T'C, kiaccudukarus
[0 BHUAY MPOLECCOB M Ha3HaueHUio. TexHosornyeckue cBs3u djaeMeHTOB XTC (IOTOKM).
[TocnenoBarenbHas, mnapajienbHas, pPa3BETBJICHHAs, IOCIEIOBATEIHbHO-00BOIHAs (Oaiimac),
oOpaTHas (PEIUKI) TEXHOJIOTHIECKHE CBSI3U. X cXeMbl 1 Ha3HAYEHUE.

Onucanne XTC. Bunsr mogeneit XTC - onucarensHbie U rpadudeckue. OnucareabHbIe
MOJENU - XUMHUYecKas CcxeMa M MaremMaTudeckas wMojenb. [paduueckue wmogenu -
(GyHKIMOHATbHAS, TEXHOJOTUYECKas, CTPYKTypHas M Jpyrue (CHelHalbHbIE) CXEMBI.
Ha3nauenue, npuMeHeHNe U B3aUMOCBSA3b MOJIEIIEH.

3.2. Anaim3 XTC.

[Tonsitue, 3agaun u pesyabrarhl aHanuza XTC - cocrossuue XTC, MmarepuanbHbIl U
TEIUIOBOM OallaHChl, TOKa3aTeNId XUMUYECKOTO MPOU3BOJICTBA.

CgoiictBa XTC Kak CHCTEMbI: B3aMMOCBSI3aHHOCTb PEKHMOB 3JIEMEHTOB, Pa3IMuue
ONTUMAJIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHUCTEME, YCTOMYMBOCTh U CYILECTBOBaHUE
CTAallMOHAPHBIX PEKUMOB U Jp.

MartepuanbHbli U TEIIOBOM OanaHchl. MeTo/IMKa COCTaBICHUS U pacyeTa MaTepHallbHbIX
u temnoBbix OanmaHcoB XTC u ee moacucreM. OcobeHHOCTH pacueTa OallaHCOB B CXeMaxX C
perkiom. @opmbl MpeacTaBiIeHHs 0alaHCOB (TaOIULIbI, TUArPaMMBI U Jp.).

MartepuanbHplii  OamaHc  JUIsi  MAacCOOOMEHHBIX W PEaKIMOHHBIX  3JEMEHTOB.
Hcnonb3oBaHue CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKHMX M MeX(pa3HbIX OalaHCOBBIX
cooTHoneHuH. CTeneHp UCIOIb30BAHUS CHIPHEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SJHEPreTUYecKuil (10 TMOTHON SHEPTHH) U SKCEPreTUUEeCKHil OanaHchl U
KII. x conocTaBiieHHE U UCToab30BaHue B aHanu3e X TC.

3.3. Cunre3 XTC.

Ilonsstue wm 3amaunm cuHtesa XTC. OcHoBHble 3Tanbl paspabotkn XTC. Ponb
MAaTeMaTHYECKUX U IBPUCTUUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHTte3e XTC: NOJIHOE HCNOJIB30BAHUE CBHIPHEBBIX H
SHEPreTUUYECKUX PECYpPCOB, MUHUMM3AIUS OTX0/I0B, ONTUMAJILHOE MCHOJb30BaHUE alapaTyphl.
Ux copepxxanne u crnocoObl peanusarmu. KoMOWHHUPOBAaHHBIE MPOU3BOJICTBA, COBMEIICHHBIE
MpOLIECChl, BTOPUYHBIE DSHEPre€TUUYECKUE PECYPChl, IHEPrOTEXHOJIOTUYECKUE CHCTEMBI,
nepectpanBaembie X TC, 3aMKHYThIE, MAIOOTXOIHBIE TPOMU3BOJICTBA - UX MOHSATHS, 0COOCHHOCTH
Y IPUMEHEHHUE.
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OnHOpO/HBIE TEXHOJOTMYECKUE CXEMbI: CHCTEMa pPEeKyNepaTUBHOIO TEIIO0OMEHa,
CHCTEMa pa3JIeIeHUss MHOTOKOMIIOHEHTHOM CMeCH, CUCTEMA PEaKTOPOB. OCHOBBI TOCTPOECHUSI UX
ONTUMAJIbHOU CTPYKTYPBI

Paznea 4. IlpoMbinuieHHbIe XMMHYECKHe IIPOM3BO/ACTBA.

XMMHYECKUE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK peann3alis U3y4eHHBIX
TEOPETUYECKUX OCHOB XUMHUKO-TeXHoJornyeckux mpoueccoB u XTC, koHuenmuil nocrpoeHus
BbicOKO3(pexruBHONM XTC. OCHOBHON aKIEHT JeiaeTcss Ha (PU3UKO-XUMHYECKHE OCHOBBI
KOHLIENIIIUM [OCTPOEHUS TEXHOJIOTUYECKOM CXeMbl IPOM3BOJCTBA U €ro IOJCHCTEM.
[IpousBoacTBo cepHoil kucnoThl. [IponsBoacTBo ammuaka. [Ipon3BOACTBO a30THOW KHCIIOTHI.
IIpounsBoacTBo cTupoia.

Paznes 5. CoBpeMeHHbIe TeH/ICHIMH B Pa3BUTHH XMMHYECKON TE€XHOJIOTHH.

Texyliee coCTOSIHUE XUMUYECKOM MPOMBIIIJIEHHOCTH B MUPE U TEHJCHIIMHU €€ Pa3BUTHUSL
[TepcnekTUBHBIE UICTOYHUKH CHIPHA U dHepruu. Kiacrepuzaius XuMUYECKON TPOMBIITUICHHOCTH.
CoBMmenieHHble mpoueccel. ['MOkMe W mepecTpanBaeMble TEXHOJOrMYeckue cxembl. HoBbie
XMUMMKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTydeHUsI MpoAyKToB. HaHoTexHOIOT 1.

4. O0beM yueOHOH TUCUMIINHDI:

O0beM TUCHUIIINHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
. .

OO0uiasi TPy10€eMKOCTD TN CHUTITHHBI 7 252 189
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 2,67 96 72
Jlexmun 0,89 32 24
[Tpaktuueckue 3ausatus (I113) 0,89 32 24
JlabopaTtopHusie paboTs (JIP) 0,89 32 24
CamocrosiTeJibHasi padora 3,33 120 90
CaMOCTOSATETFHOE N3YUCHUE Pa3/IeIOB AUCITUTIIMHBI 3,33 120 90
Buja kouTpoJs:
OK3amMeH 1 36 27
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTeCTaIUs 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Bua uToroBoro KOHTpoJIst IK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«CucreMbl ynnpaBJjeHUs XUMHUKO-TEXHOJIOTHYEeCKHMHU PO ecCaMM»

1. Heap AMCHUNIMHBI — 1aTh 0a30BbI€ 3HAHUS [0 TEOPHH CUCTEM YIPABICHUS XUMHUKO-
texnonoruyeckumu npoueccamu (CY XTII), npuBuTh HaBbIKK U yMeHUs aHanu3a cBoicTB XTI,
KaK OOBEKTOB YIPaBICHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHHUECKUX CPEACTB YIPABICHUSI.

2. B pe3yabTare u3yueHus AMCUUIJIMHBI 00y4YAIOMIMIACS T0JIKEH:

Obnadoams clenyOIMUA KOMIIETEHIIMSIMA U UHIAUKATOPAMH UX JTOCTHKECHUS:

OIIK-6.1; OIIK-6.2; OIIK-6.3.

3namy:

— OCHOBHBI€ IIOHATHUS TEOPUU YIIPABJIECHUS;

— CTaTUYECKUE U IUHAMUYECKHE XapaKTePUCTHUKU OOBEKTOB YIIPABICHUS;

— OCHOBHBIE BHJBI CHCTeM aBToMatudeckoro ympaBieHus (CAY) ©  3aKoHBI
peryJMpoBaHus;

— tunoBble CAY B XMMUYECKON TPOMBIIIIEHHOCTH;

— METO/IbI M CPEACTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX ITAPAMETPOB;

— ycroitunBocts CAY;
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— OCHOBHBIE NOHATHUSA 0 HeNMHEWHBIX CAY, peneiHbIX cucTeMax, JJOTHYECKUX aJITOpUTMax
yIpaBJIEHUS, AJaITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABJICHUS.

Ymemo:

— ONPEAENATh OCHOBHBIE CTATUYECKUE WU JAUHAMHUYECKUE XapaKTEPUCTHUKU OOBEKTOB
yIIpaBJICHMUS;

— BBIOMpATh PAllMOHATBHYIO CHCTEMY PET'YIIMPOBAHUS TEXHOJIOTHUECKOTO MPOIIecca;

— o1leHuBaTh ycTonunBocTh CAY;

— BBIOMpPATh KOHKPETHBIE THITHI MPHOOPOB uist AuarHocTuku X TT1.

Braoemy:

— METOJJaMi TEOPUU aBTOMATUYECKOTO PErYIUPOBAHUS, OPTaHU3ALNN U pacyeTa CUCTEM
ONTUMAJILHOTO YIPABJIEHUS MPOLIECCAMU XUMUUYECKOIN TEXHOJIOTUH.

3. Kpatkoe cogep:xaHue AMCHUTIIHHBI:

Pa3nen 1. OcHoBHBIE NOHATHS ylpaBJeHHsA XMMMKO-TEXHOJIO0THYEeCKUMH
NpoueccamH.

3HaueHue aBTOMATHUYECKOIO YIPABJIEHUS JJISl pa3BUTHUSI XUMUYECKON MPOMBILIIEHHOCTH.
OcoOeHHOCTH  yIpaBJIEHHWS XUMHUYECKUM TNPEANPUATHEM U XUMHUKO-TEXHOJIOTMYECKUM
npoueccoM. TeXHUKO-?KOHOMUYECKHH A(PQPEKT BHEAPEHUS aBTOMATHU3UPOBAHHBIX CHCTEM
ynpaBieHusi. Ponb cuctem ympaBieHus B oOecrneueHHH O€30MaCHOCTH  XUMHUYECKOTO
MPOU3BOJCTBA U OXpaHbl OKpyXkarolieil cpenbl. OCHOBHbIE TEPMUHBI U onipenesneHus. Mepapxus
ynpasneHusi. OCHOBHblE TPUHLMIBI YyrnpasieHus. Kraccuduxarus cucreMm yrnpaBieHHUs
OynkunoHanbHas ctpykrypa CAY. [lokazarenyn kauecTBa yrpaBiIeHHUS.

Paznen 2. OcHOBBI TEOPHU ABTOMATHYECKOI0 YIIPABJICHHSI.

Marematnueckue moaenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepalroHHOro ucuuciaenus s ananuza CAY. TunoBble [uHaMUYeCKHe 3BeHbA. BpeMeHHbIe U
YaCTOTHBIE  XapaKTEPUCTHUKU. OKBUBAJIEHTHbIE MPEOOpa3oBaHUS  CTPYKTYPHBIX  CXEM.
YcrotunBocTh nuHEHHBIX CAY ¢ oOpatHOi cBsi3bro. Kiaccudukarus 1 OCHOBHBIE CBOMCTBA
00BEKTOB YyIpaBieHUs. MeTonbl OIpeaeseHus CBOMCTB 00beKTOB ympaBieHus. OCHOBHBIE
3aKOHBl pPEryaupoBaHusa. BbpIOOp 3akoHa pEryqupoBaHHS M ONpPEICICHHE ONTHUMAJbHBIX
[apaMeTpOB HACTPOMKH IMPOMBIIIJIEHHBIX PETYIISTOPOB.

Paznen 3. U3mepeHne TeXHOJOTHYECKUX IApaMeTPOB XHMHKO-TEXHOJOTHYECKOI0
npouecca.

lNocynapctBenHasi cucrteMa MPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMAaTHU3AIlUH.
OcHOBHbIE TEepMUHBI M ompeneiaeHuss Merposnoruud. Meroasl u3mepenuil. Cpezacrsa
U3MEPUTEIIBHOM TEXHUKHM, MX CTaTUYECKHUEe M JAuHamudeckue cBoictBa. llorpemnocru
u3Mmepenuii. CiocoObl nepeaayun MHPopMaIMK Ha paccrosiHue. OpraHuzanus JUCTAHIIMOHHON
muarHoctTukn  XTII. M3mMepeHue OCHOBHBIX TEXHOJOTMYECKHX I1apaMEeTpOB: JaBJICHUS,
TEeMIIEpaTypbl, pacxo/Ja U KOJIUYECTBA, YPOBHS JKUJIKOCTU U CHITYYUX MATEPHAJIOB, COCTaBa U
(U3UKO-XMMHUYECKUX CBOMCTB BEIECTB.

Pa3nen 4. OcHOBBI NPOEKTUPOBAHNS ABTOMATHYECKUX CHCTEM YIIPaBJIeHUS XUMHKO-
TEXHOJIOTHYeCKHUMH MPOLeCcCAMM.

Ocobennoctu  ympasinenuss XTII. Texuuueckue cpeactBa CAY. OcHoBHbIE
Pa3HOBUHOCTHU YNPABIAIOMINX YCTPOUCTB. THIIBI, XapaKTEPUCTUKU U PACUET MCIOJTHHUTEIbHBIX
MEXaHU3MOB U pEryaupyromux opraHoB. OpopmiieHne NpOeKTHOTO 3aaHusl Ha aBTOMATU3AIUI0
TEXHOJIOTHYECKOT0 Tpolecca. BeiOop Touek n3MepeHus, KOHTPOJIs, YIpPaBIsieMbIX TapaMeTPOB U
YIpaBIIAIOUINX BO3AeHCTBUIM. CTaHIapThl M YCIOBHbBIE 0003HAUEHUS [T TEXHOJIOTUYECKHX CXEM.
OcHoBuble cBeaeHuss 06 ACY TII B xumuueckoil npomsinuieHHoctu. IIpumepsr ACY TII B
XMMHMUYECKON MPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOJBI MO Kypcy. COBpEMEHHBIE TEHACHLIUU B
paszsutuu CY XTIL
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4. O0beM y4yeOHOM TMCUMIINHBI:

O0beM THCHUILINHBI
Bua yueOHo# paGoTbl Axan. | Acip.
3E
4. 4.

OO0mas TPyI0eMKOCTh TUCIHIIJIHHbI 5 180 135
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 48 36
Jlexuun 0,433 16 12
[Ipaxktuueckue 3ansarus (113) 0,433 16 12
JlabopaTtopubie paboTs (JIP) 0,433 16 12
CamocrosiTesibHas padoTa 2,67 96 72
CaMOoCTOSATENTFHOE U3YUEHUE Pa3JIeIOB JUCITUTUITMHBI 2,67 96 72
Buja kourpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEXKYTOYHASI aTTECTAIHS 1 0,4 0,3
IToaroToBKa K 3K3aMeHy 35,6 26,7
Buja uTOroBoro KOHTpoJIst JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMspl JUCHUNIMHBI
«@Pu3nyeckas KyJabTypa U CIOPT»

1 Heas aucuumiuHbl — (QOpMUPOBAHHUE MHUPOBO33PEHUS U KYJAbTYPHl JUYHOCTH,
TPaKIaHCKOM MMO3UIINH, HPABCTBEHHBIX KAYECTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIIbHOCTH
B TPHUHATHH PEIICHUH, CIIOCOOHOCTH HCIOJIB30BaTh pa3HOOOpa3Hbie (OpMbl (Pu3nUecKon
KYJIbTYpPBI, CHOPTA U TypU3Ma ISl COXPAaHEHHUS U YKPEIUICHUS! CBOETO 3JI0POBbs M 3J0POBbSI CBOMX
OJIM3KUX B MMOBCETHEBHON KU3HH U MTPOPECCHOHATBHON JIEATEILHOCTH.

2 B pe3yJbTaTe U3yYeHHUs JUCHUILUIUHBI 00yYAI0IIUICS T0JIKEeH:

Obnadams ClEeyONUMA KOMIIECTCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-7.1,7.2,7.3,7.4

3name:

- HAyYHO-TIPAKTUYECKUE OCHOBBI (DU3NUYECKOMN KYJIBTYPHI U 3I0POBOTO 00pa3a )KU3HU;

- BIIMSTHAE 03I0POBUTEIBHBIX CUCTEM (PU3MUECKOTO BOCITUTAHUS HAa YKPETUICHUE 3/I0POBbS,
podUIAKTUKY TPOPECCHOHANTBHBIX 3a00JICBaHUI M BPEIHBIX MPUBBIYCK;

- CITOCOOBI KOHTPOJISI ¥ OTICHKU (PU3HYECKOTO Pa3BUTHS U (PU3UUECKOM IMOATOTOBIEHHOCTH;

- TpaBWJIA U CIOCOOBI IUIAHUPOBAHUS WHIWBHAYAIbHBIX 3aHATHH Pa3IUYHOM IICJICBOU
HaMnpaBJIEHHOCTH;

- UcTOpHio (U3UYECKON KYIbTYPhl U CHOPTA, MPEACTABICHUE O 3HAUMMBIX CHOPTUBHBIX
COOBITHSIX HE TOJIBKO CBOEH CTPaHbl, HO U MUPOBOTO YPOBHS, BAYKHEHIIINE JOCTHKEHUS B 001acTH
CIIOpTa;

- cnoptuBHbele Tpaguuuun PXTY wum. .M. MeHueneeBa, NOMHHUTH O TOJBUTaX
CIIOPTCMEHOB B TroJibl Benukoi oreuecTBeHHOM BOMHBI 1941-1945 .

Ymemn:

- TIOAJIEPXKUBATH JOJDKHBIA YpOBEHBb (PU3MUECKOU MOATOTOBICHHOCTH Il 0OECTICUeHHUS
MOJIHOIICHHO!N COLMaTbHON U MPOEeCCHOHANBHOMN IeATENbHOCTH;

- HCIOJIb30BaThb OCHOBBI  (PU3WYECKOW KyAbTYphl Ui OCO3HAHHOTO  BBIOOpA
3I0pOBbecOEeperaronx TEeXHOJIOTUH C Yy4eTOM BHEIIHMX M BHYTPEHHUX YCIOBUU peamu3aluu
npodeccruoHabHON IeSTENbHOCTH;

- CAaMOCTOSTETTLHO 3aHMMAThCS (PU3HUECKON KyIbTYpOU U CIOPTOM;

- OCYIIECTBIISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpPTaHM3Ma U COOI0IaTh IIPaBHIia
TUTHEHBI U TEXHUKU 0€30IMacHOCTH.

Bnaoemp:
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- CpeacTBaMH u METOJIaMu YKpEIJIEHUs 3/10pOBbS, (bu3nIecKoro
CaMOCOBEPILIEHCTBOBAHUS;

- JIOJDKHBIM YPOBHEM (PH3UYECKOH MOATOTOBICHHOCTH, AJIsi 0OECIIeYeHUs MOTHOLEHHON
COLIMABHON U MPO(PECCHOHANBHOM JAEeATEIbHOCTH.

3 Kpartkoe coaep:kanue JHCHUIITHHBI

Paznea 1. Ilpeamer @usnveckas KyJabTypa u cniopt. Uctopuss ®KuC

1.1. MIPEAMET ®U3NYECKAS KYJIBTYPA U CIIOPT. 3agaun 1 MECTO AUCIIUATLIMHBI
B TMOATrOTOBKE OakanaBpa. Opranmzainus y4eOHOro Ipoiecca B paMKax JICHCTBYROIIECH
pelTHHroBOM cuctembl. TpeboBaHus K 3aUeTy.

1.2. UCTOPHS CIIOPTA. TlpoucxoxaeHue Gpu3nyecKux ynpaxHeHui u urp. [Ipesnue
omummuanpl. Onummnuiickoe nBwkeHue. CHopTHBHBIE 0OmIecTBa: HCTOpUS (PU3KYIBTYPHO-
CIIOPTUBHBIX OOIECTBEHHBIX oOpranu3zauuid. CrnopTcMeHsl B rojipl Benukoil oTedecTBEHHOM
BOWHBI.

Pa3nes 2. OcHOBBI 310p0OBOro 00pa3a :KM3HU

2.1. BPAYEBHBIM KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATHUAX
®U3NYECKOU KYJIbTYPOI 1 CIIOPTOM.

BpaueOHblii KOHTpPOJIb M BpauyeOHOE OCBUICTENHCTBOBaHUE. llemarornmueckuii
KOHTpOJb. (CaMOKOHTpOJIb: €ro OCHOBHBIE METOJbl, IOKa3aTelH, KPUTEPUU U OICHKHU.
[Ipodunaktruka cnopTuBHOro TpaBmaTtusmMa. OCHOBHBIE BUbI TPABM Y Pa3HbIX CHELMATU3ALNN.
OxazaHue nepBoi MOMOIIH /7Sl CTY/IEHTOB BYy30B XMMHKO-TEXHOJIOTUYECKOTO MPOPUIISL.

2.2. TUTMEHWYECKOE OBECIIEYEHUE 3AHSTUN O30POBUTEJILHOM
OUBNYECKOM KYJIbTYPOW. T'uruena (pu3nueckoro BOCIATAHUS ¥ CIIOPTA. PexuM muTaHus
MIpH 3aHATUIX PU3NYECKON KynbTypol u cioproM. CounanbHasi rurvueHa. ConuanbHO-OMacHbIe
00JIe3HN ¥ MEPhI PO (HUITAKTUKH.

Pa3znen 3. buosioruyeckue 0CHOBbI (pU3MUECKOM KYJbTYPbI M CIIOPTA

3.1. BUOJIOTMYECKUE OCHOBBI ®U3MYECKOW KYJIBTYPhI U CIIOPTA.
OpranusM yenoBeKa Kak €lWHas caMopa3BHUBaroIlasicsi Ouosornyeckas cuctema. dusznueckoe
pa3BuTHE uYeloBeKa. J[BUrareiabHas AaKTUBHOCTh M €€ BIUSHHE HAa YCTOMYHMBOCTb, M
aJlafTalliOHHbIE BO3MOKHOCTH 4YeJIOBEKa K YMCTBEHHBIM M (PU3MYECKHM HarpyskaM IpH
Pa3IMYHBIX BO3IEUCTBUSAX BHEIIHEN CPE/bI.

3.2. OBPA3 XW3HM M EI0 OTPAXEHHWE B IIPO®ECCHUOHAJILHON
JNEATEJIBHOCTH. 3mopoBbe uenoBeKa Kak IIEHHOCTh. 3I0POBBIH 00pa3 XU3HH M €ro
cocrapisomue. Poib ¥ BO3MOXHOCTH (PU3MUECKON KYJNbTYpbl B 0OECIEYEHHH 3JI0POBBSI.
ConumanbHbIi XapakTep NOCIEACTBUM ISl 3A0POBbsS OT YIOTPEOICHHSI HAPKOTHUYECKUX CPEACTB U
Ipyrux ncuxoakTuBHbIX BemlecTB (IIAB), nonuHra u nuieBbix 100aBOK B CHOPTE, alIKOTOJIS U
TabakoKypeHus. JIoONMUHT KaKk HCKYCCTBEHHOE MOBBIIIEHHE PU3NYECKON pabOTOCTIOCOOHOCTH U €T0
OTPULIATEIIbHBIE TIOCIEACTBUA.

Pa3nean 4. [IpodeccuonanbHo-npuKIagHasA GU3nYecKas KyJbTYpa U CIIOPT

4.1. OBLIAA ®U3NYECKASA N CIIOPTUBHASA ITOAI'OTOBKA CTYJIEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meromuyeckue MpUHIMIBI (U3HUYECKOTO BOCIHUTAHUS.
OcHoBbl M 9Tanbl oOyueHus ABMWKEeHHsIM. PasButue ¢usnueckux kauecTB. DopmupoBaHue
NICUXUYECKUX KadyecTB B mpouecce ¢usznyeckoro BocnuTaHus. CHOpTUBHAs MNOJATOTOBKA.
CrpykTypa NOArOTOBJIEHHOCTH CIOPTCMEHA. MacCOBBIH CIOPT U CIIOPT BBICIINX JOCTUXEHUM, NX
nenn U 3anadyd. CropTHBHBIE COPEBHOBAaHMS KaK CPEJICTBO M METOJ OOLIed M crenuaibHOU
¢u3n4ecKoil MOArOTOBKH CTYJICHTOB.

4.2. OUNYECKAS KVJIBTYPA U CHOPT B IPO®ECCHUOHAJILHOU
JNEATEJIBHOCTU BAKAJIABPA. JluuHas W CcOIMAIbHO-’KOHOMHYECKAs HEO0OXOIUMOCTh
NCUXO(U3UUECKON MOATOTOBKM 4yenoBeka K Tpyay. Mecro IIIIDII B cucreme moAaroToBKu
Oyayuero crenuanucta. [IponsBoacTBenHas puzndeckas KyabTypa u cropt. [IpousBoacTBenHas
ruMHacTiKa. OcoOeHHOCTH BBIOOpa (POPM, METOJIOB U CPEACTB (PM3NUYECKON KYJIBTYPHI U CHOPTa
B pabouyee U cBOOOAHOE BpeMs criennanucToB. [IpodunakTrka nmpodeccnoHanbHbIX 3a001eBaHUI
cpeAcTBaMU (PU3UYECKOM KyIbTYpHl U criopTa. JloNOJHUTENbHBIE CPECTBA MOBBIIIEHHS 001Iel
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npodeccuoHabHON  paboTocrocoOHOCTH. BnusHUE WHAMBUAYATbHBIX OCOOCHHOCTEH U
CaMOCTOSITEIIbHBIX 3aHATUN (PU3UUECKON KyIbTYpPOU U CIIOPTOM Ha OPTaHU3M.

Pazpnen 5. Bocnuratenbnasi padora

Lenp BociuTaTenbHOM pabOThI — CO3AaHUE YCIOBUN ISl aKTUBHOW JKU3HEACATEIbHOCTH
oOyJaromuxcs, MX TPaKIAHCKOTO CaMOOIpEIeIeHus, MpOo(peCcCCHOHATBFHOTO CTAHOBICHHUS H
WHIUBUAYAJIbHO-IMYHOCTHON  caMopealM3allid B CO3MJATEIbHOM  JI€ATENbHOCTH  AJIs
YIOBJIETBOPEHUS MOTPEOHOCTEN B HDABCTBEHHOM, KYJIBbTYPHOM, HHTEJIEKTYaJIbHOM, COLIUAIbHOM
Y TIpo)eCCHOHATBHOM Pa3BUTHH.

Bocnurarenshnas pabora Ha Kadenpe (u3MYECKOro BOCHHTAaHHUS HalpaBlieHa Ha
OpraHM3alMI0 BOCHUTHIBAIOLIEH CpEAbl W YIPABICHUE pPAa3HbIMU BHAAMU JI€ATEIbHOCTH
00yJaromuxcs ¢ IebI0 CO3/IaHus YCIOBUH IS UX MPUOOIIEHHS K COIIMOKYIBTYPHBIM M TyXOBHO-
HPABCTBEHHBIM IIEHHOCTSIM HaponoB Poccuiickoir ®enepanuu, MOJIHOLEHHOIO pa3BUTHS,
CaMOpPa3BUTHS U CaMOpEAIN3alUY JIUYHOCTH MIPU aKTUBHOM YYaCTUH CaMUX 00Yy4aroIuXcsl.

Hanpasnenus u Buapl AedTeabHOCTH oOyyaronuxcs B BocnuTtaTtenbHoi cucteme OOBO:

1. [TarpuoTnyeckoe — TeMaruueckasl McclieoBaTenbckas padora. Tema: «[loaBur
CHIOpTCMEHOB B 1016l Benmukoit OreuectBenHow Boiiabr 1941-1945 rr.»
2. ®dusnyeckoe, KyJIbTYpHO-TBOpUeCcKoe — (opmupoBaHue Yy o0Oydaromuxcs

OepeXKHOT0 OTHOIIEHUS K KYIbTYPHOMY HAacCJI€IUIO ¥ TPaJULMsSIM MHOTOHALMOHAJILHOTO Hapoja
Poccniickoit denepanuy NocpeaCTBOM N3YUEHHS HAMOHAIBHBIX BUJIOB CIIOPTA.

4 O0bem yueOHOH TUCHUIIMHBI

Cemectp
Beero 1 cemectp 4 cemectp
Buapr yue6HOM paboThI
3E Axan. 3E Axan. 3E Axan.
q. q. q.
OO6mast TpyI0€MKOCTh TUCIUIUIUHBI TI0 5 79 1 36 1 36
y4eOHOMY TUTaHY
KonTakTHasi paboTa — ayIuTOpHbIE 2 72 1 36 1 36
3aHATHA:
Jlexkuun 0,2 8 0,1 4 0,1 4
[Ipaktuueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
Bujx uTOroBoro KOHTpoJIsi: 3auer 3auer
Beero Cemectp
Buner yue6HOI paboTh I cemectp 4 cemectp
3B AcTtp. 3B Actp. 3B Actp.
q. q. q.
OO61ast TpPyA0EMKOCTh AUCHUTUIHHBI 110 9 54 1 97 1 97
y4eOHOMY IIaHy
KonrakTHasi paboTa — ayIMTOpPHBIE 2 54 1 27 1 27
3aAHATHA:
Jlexun 0,2 6 0,1 3 0,1 3
[Tpaktueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Bujx uTOroBoro KOHTpoJIf: 3auer 3auer

AHHOTanusA pado4yeil MPporpaMMsbl AU CHHUILIMHBI
«JIeKTMBHBbIE JUCHUILINHBI 110 (PU3NUECKOH KYJbType H CHOPTY»

1 Heab qaucumnaunbl — GopmMupoBaHue GU3NIECKON KyIbTYpbl JMYHOCTH U CIIOCOOHOCTH
HaNpaBJICHHOTO MCIOJIB30BaHUS Pa3HOOOpa3HBIX CPEICTB (PU3UUECKON KyJIbTYphl M CIOPTA,
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Typu3Ma JJIsl COXpPAaHEHHS W YKPEIUIEHUS 3JI0pOBbs, INCUXO(PHU3UYECKON TOATOTOBKU U
CaMOIIOJITOTOBKHU K Oyymiei mpoheccuoHabHON I TEIbHOCTH, IOJTYyYeHUN HaBbIKa B OJTHOM M3
BBIOpAHHBIX BUIOB CIIOPTA.

2 B pesyabraTe n3y4eHusi AMCUUILIMHBI 00y4alOIIMIACS J0JIKeH:

Obnadamye CleAyOMUMA KOMIIETEHIIMSAMU ¥ UHIUKATOPAMHU UX JTOCTH)KECHUS:

VYK-7.1,7.2,7.3,7.4

3uams:

- HayYHO-TIPaKTUYECKHUE OCHOBBI (PM3UYECKOM KyJIbTYPHI U 30pPOBOr0 00pa3a KU3HH;

- BJIMSIHUE 03/10POBUTEIBHBIX CUCTEM (PU3NYECKOTO BOCIIMTAHUS HAa YKPEIJIEHUE 3/10POBbS,
npo(MITAKTUKY MTPO(HECCHOHAIBHBIX 32a00JIEBaHHI U BPEIHBIX IPUBBIUCK;

- CIIOCOOBI KOHTPOJIS M OTIEHKH (PU3HUECKOTO Pa3BUTHS U (PU3NIECKOM MOATOTOBICHHOCTH;

- IpaBWJa U CHOCOOBI MJIAHUPOBAHUS MHAWBHYAJbHBIX 3aHATUN Pa3IMYHOM IeeBOM
HaIpPaBJIEHHOCTH;

- cnoptuHble Tpaguuuu MXTHU-PXTY um. JI.1. Menaeneena.

Ymemo:

- MOJAJEPKUBATh JOJDKHBIA YpOBEHb (PU3NUECKON MOATOTOBICHHOCTH Ui O0OecredeHus
MTOJIHOIICHHOM COLMaIbHON U MPO(ECCUOHANBHOMN 1eATENbHOCTH;

- HCIOJIb30BaThb OCHOBBI  (PU3MYECKOW KyJAbTYphl Ui OCO3HAaHHOTO  BBIOOpa
3/10pOBbecOEeperaronX TEXHOJOTUN C Yy4eTOM BHEIIHMX M BHYTPEHHUX YCIOBUU peaau3aluu
pohecCHOHANTBHOM JIeATeTLHOCTH;

- CaMOCTOSTEIbHO 3aHUMAaThCS (PU3UUECKOH KYIbTYPOU U CLIOPTOM;

- OCYILIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpPraHM3Ma U cOOJ0IaTh paBuiia
TUTHEHBI U TEXHUKH 0€30TIaCHOCTH;

- BBINOJIHATh MHIUBUAYAIBHO MOJOOpPAHHBIE KOMIUIEKCHI HO (DPU3MUYECKOH KyJIbTYpe U
Pa3IMYHBIM BUAAM CIIOPTa;

- OCYHIECTBISTh TBOPYECKOE COTPYIHMUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATUH
(hbUBUYECKOM KyJIbTYPOU U CTIOPTOM;

- BBIIIOJIHSTH IPUEMBI 3AIIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Bnraoemy:

- CpeacTBaMu u METOlaMU YKpEILUICHUS 3I0pOBBA, ¢buznyeckoro
CaMOCOBEPILIECHCTBOBAHMS;

- JIOJDKHBIM YPOBHEM (PM3MUYECKOW MOArOTOBIEHHOCTH, /sl 00ecreYeHusl NOTHOLEHHOM
COLIMAJIBHON U MPO(eCcCHOHAIBHOM IeATeNbHOCTH;

- TEXHUYECKHMH U TAKTUYECKMMH HABBIKAMM B OJIHOM U3 BUJOB CIIOPTA;

- HCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B NPAKTHUYECKOM IEATeNbHOCTH U
IIOBCEIHEBHOM )KM3HHU.

3 Kparkoe coaepxxanue JUCUUILIMHBI

Pazpea 1.

OCHOBBI IIOCTPOEHHS O3JOPOBUTEIBHOW TPEHUPOBKU. TeOpEeTHUECKO-METOIUUECKUE
OCHOBBI (pU3MUECKOW KyabTypbl U cropra. Cojep:KaTelbHble OCHOBBI 030POBUTEILHON
¢u3nyeckoil KynbTypsl U crnopta. OCHOBHBIE HAIPABICHMS: O0340POBUTEIBHO-PEKPEATUBHOE,
03/10pOBUTEIBHO-PEAOUIUTAIIMOHHOE, CIIOPTUBHO-PEAOMIIUTALIMOHHOE, TUTUEHUYECKOE.
[ToBbleHne (YHKIMOHAIBHOTO COCTOSIHUS OpraHM3Ma M (U3MUECKOW IOATOTOBIEHHOCTH.
CnocoObl pernameHTanuu Harpysku: Ou3KylIbTypHO-03/J0POBUTENIBHBIE METOJUKH U CHUCTEMBI.
OcHoBHBIE (a3bl 03A0POBUTENBHON TPEHUPOBKU. OIEHKA COCTOSIHUS 3/10pOBbSl U (PU3NYECKOM
MOJITOTOBJICHHOCTH 3aHMMAIOUIMXCsS (pU3MYecKol KylnbTypod u crnopTroM. DyHKIHMOHabHBIE
mpoosl (UCC, Al, )KEJT u T.1.).

Pazpen 2.

JIBuratenbHble BO3MOKHOCTH YelloBeKka — BocniuTanue puznyeckux kayects. BOCK I'TO.
Metonuka opranusanuu U nposeneHus BuaoB ucnbiTanuil ['TO. Cucrema B3auMoOJeHCTBUS B
chepe u3MuecKkoil KynbTypel W cnopTa. BocrnuTtanue (u3MYECKUX KayecTB, OOyUarOIIMXCS
(oTmenbHBIE KAYECTBEHHBIE CTOPOHBI IBUTATEIBHBIX BO3MOXKHOCTEH YEIOBEKa).
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Pazpnen 3.

Metoauka OpraHM3alMy U MPOBEACHUS CIIOPTUBHBIX COPEBHOBAHUN M (DU3KYIBTYPHO-
MacCCOBBIX MEpOIPHUATHH. XapaKTepUCTUKAa CIOPTUBHBIX COPEBHOBAHMNA M (PU3KYIBTYypHO-
MaccoBbIX Meponpusatuil. CHOpPTUBHBIE COPEBHOBAHUS, I[POBOJUMBIE IO OOLIECIPUHSITHIM
npaBuigaM. EfuHBIA KaneHIApHBI IU1aH (U3KYIBTYpHBIX M CIOPTHUBHBIX MEPOIPUATHH).
Opranuzanys criopTUBHBIX MeponpusaTuil. Onumnuiickas xaptus. @enepaibHble (CrielnaIbHbIE,
HaIMOHAJIbHBIE) 3aKOHBI cnopTe. Knaccuukanus ciopTUBHBIX cOpeBHOBaHU. HpaBcTBeHHBIE
otHotieHus B criopte. Fair Play («HectHast urpa») — Kak OCHOBa 3TUYHOTO TIOBEJICHHS B CIIOPTE.
Konekc cnoptuBHOM sTHKu. IIpodunakruka Hapymenuil cnopruBHoit »tuku. BAJIA. Koxaekc
BAJIA. MexaynapoaHasi KOHBEHIIMS 0 00pb0e ¢ JOIMHIOM B CIIOPTE.

Pa3nen 4. BocnuratenbHas paora

Hens BocnuTaTenbHOM pabOThl — CO3JaHUE YCIOBHUM JUIsl aKTUBHOM JKU3HEESATEIbHOCTH
oOyuarouuxcs, MX TpakJaHCKOTO CaMOOIpeNeNeHUs, MpOoPECCHOHATBHOIO CTAHOBJICHUS U
WHIUBUAYAIbHO-TUYHOCTHON  caMmopealM3allid B CO3MJATENIbHOM  JIeATENbHOCTH  AJIs
YIOBJIETBOPEHUS MOTPEOHOCTEN B HDABCTBEHHOM, KYJIbTYPHOM, HHTEJUIEKTYaJIbHOM, COLIMAJTbHOM
1 po(hecCUOHATLHOM Pa3BUTHUU.

BocnuratenbHas pabota Ha Kadenpe QU3MYECKOro BOCIMTAHUS HallpaBlIieHa Ha
OpraHM3alMI0 BOCHUTHIBAIOIIEH CpeAbl W YIpaBiI€HUE pPa3HbIMU BHAAMU JIE€ATEIbHOCTH
oOyuarouuxcs ¢ Ueblo CO3aHMsl YCIOBHM IS UX TPUOOIIEHUS K COLUOKYIBTYPHBIM U TyXOBHO-
HPABCTBEHHBIM IIEHHOCTSIM HapojoB Poccuiickoir ®enepanuy, MOJTHOLEHHOIO pa3BUTHS,
CaMOpa3BUTHS U CaMOpEAIN3aLUY JTUYHOCTH IIPU aKTUBHOM YYaCTUU CaMUX 00Yy4aromuXxcsl.

HamnpaBnenus u BUaBI ASSITEIBHOCTH 00yJaronuxcsi B BocnurarensHoit cucteme OOBO:

1 [TarpuoTHdeckoe — ydJacThe B COpPEBHOBAaHMSX, MOCBsmEHHbIX J[HI0 [ToGenpl B
Benuxoit OreuectBennoit Boiine 1941-1945rr. n Jlaio 3amutHrKa OTeuecTBa.
2. dusndeckoe, KYJIbTYpHO-TBOpUeCKoe — (opmupoBaHue y o0Oydaromuxcs

OEepeKHOTO OTHOIIEHUS K KyJbTYPHOMY HACJICAUIO U TPAJAUIIMSAM MHOTOHAIIMOHAIILHOTO Hapo/a
Poccuiickoit @enepanuu:

a. CryneH4eckoe MEXIYHApOIHOE COTPYIHHUYECTBO —TipoBeneHne CrapTakuassl
WHOCTPaHHBIX CTYJECHTOB;

b. Vuactue B Cnaprakuage PXTY um. JI.M. MenneneeBa mo pas3iMuHbIM BHAAM
CIopTa;

C. JloO6poBOJIbYECTBO — TIOMOIL B TOJATOTOBKE W TPOBEICHUS COPEBHOBAHHMA

Pa3IMYHOTO YPOBHSIL.
4 O0bem yueOHOH TMCHUTIIMHBI

Cemectp

Bcero.
Bun yuebHoit paboThl 1 2 3 4

3E | Akaa. | 3E | Akan. | 3E | Akan. | 3E | Akaa. | 3E | Akaa.

q. q. q. q. q,

OO0mas Tpy10eMKOCTb
JUCIHHUILINHBI 110 9,1 328 1.6 56 2.6 92 2.5 90 2.5 90
y4eOHOMY IJIAaHY
Konraxrnaspabora— | o5 | 195 | 09| 32 18| 64 |18| 64 |09]| 32
ayJIUTOPHbIE 3aAHATHS
%;‘)KT“%CKHC%H"TH" 53 | 192 |09| 32 |18| 64 |18]| 64 |09]| 32
Cawocrosrennnas 38 | 136 |07| 24 |08| 28 |07]| 26 |16 58
pabora (CP)
KonrtakrHas
caMOCTOSATEIbLHAS 3,8 0,8 0,7 0,2 0,8 0,2 0,7 0,2 1,6 0,2
pabota
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CaMoCTOSsITEILHOE
W3YYCHUE Pa3IeiioB 135,2 23,8 27,8 25,8 57,8
JUCHUIIINHBI
Buja urorosoro
3a4er 3a4eT 3a4eT 3a4eT
KOHTPOJISI:
Cemectp
Bcero.
Bun yae6HO# paboThI ! 2 3 4
3E | Actp. | 3E | Actp. | 3E | Akaa. | 3E | Actp. | 3E | Actp.
q. q. q. q. q.
Obmast Tpynoemkocte | o4 | 546 | 16| 42 |26| 69 |25 675 | 25| 675
JUCHMILIMHBI IO
Konrakrnas padora— | 5o | 140 1 09| 24 |18| 48 |18]| 48 |09| 24
ayIMTOPHbIE 3aHSITHSA
%’;‘)“m"ec"“e SAMATHA | 5o | 144 |09 | 24 |18| 48 |18]| 48 |09| 24
CamocrosTennHas 38 | 102 [07] 18 |08| 21 |07| 195 | 16| 435
padora (CP)
KonTakrHas
CaMOCTOATENbHAS 0.6 0.15 0.15 0.15 0.15
padora 38 07 08 0,7 1,6
CaMocTosTeTbHOE
W3y4YEeHUE Pa3/eiioB 101.4 17.85 20.85 19.35 43.35
JICLIUTUTUHBI
Buja urorosoro
3a4er 3a4er 3a4eTr 3a4eTr
KOHTPOJISA:

AHHOTANUA padoyeil MPOrpaMMbl IUCUUIIIMHBI
«BBenenne B MHPOPMALMOHHbIE TEXHOJIOTHID)

1. eap AUCHUNIMHBI — 03HAKOMJICHUE CTYJICHTOB C TEOPETUYECKUMU, MPAKTHICCKUMU
¥ METOI0JIOTHIECKUMH OCHOBAMHU COBPEMEHHBIX HH(OPMAIIMOHHBIX CUCTEM. B pamkax n3ydeHus
JUCHUIUTMHBL Y CTYJIEHTOB (OPMUPYIOTCS TEOPETUUYECKUE 3HAHUS M MPAKTHUECKHUE HABBIKU IO
MHCTPYMEHTAJILHBIM CPEJICTBAM MPOrpaMMHOro obecriedenus. CTyIeHThI U3YYalOT Ha MPAKTHKE
BH/IbI HUH()OPMAITUOHHBIX TEXHOJIOTHI.

2. B pe3yabTaTe H3y4YeHUs] AUCHHUILIMHBI 00YYAKOLIUICS JO0JIKEH:

Obaadams cleqyOIUMUA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-8.1; OIIK-8.2; OIIK-8.3.

3nameo:

- MPOIECChl, METOJbI TOHWCKa, cOopa, XpaHeHus, 0O0pabOTKH, MpeaAcTaBICHUS,
pacnpocTpaneHuss MHGOpPMAIUM M CIOCOOBI OCYIECTBICHHS TAaKUX MPOIECCOB U METOOB
(uH(OpPMaITMOHHBIE TEXHOJIOTHN)

- COBPEMEHHBIE HHCTPYMEHTAJIbHBIE CPE/Ibl, TPOTPAMMHO-TEXHUYECKUE TIATHOPMBI
U MPOTPaMMHBIE CPEJCTBA, B TOM YHUCJE OTEUYECTBEHHOTO MPOU3BOJACTBA, UCIOJIb3yEMbIE IS
penieHus 3a1a4 mpoPecCUOHANBHON IeATeIbHOCTH, M IPUHIIUITEI KX PaOOTHI.

Ymemn:

- BBIOMPATh U UCIOJB30BaTh COBpEMEHHBbIE MH()OPMALIMOHHO-KOMMYHHUKAIITHOHHBIE
U HHTEUIEKTYyallbHbIE TEXHOJIOTHH, HWHCTPYMEHTAIbHBIE CpeNbl, MpPOTPaMMHO-TEXHHUYECKUE
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w1atopMbl M TPOTPaMMHBIE CPEACTBA, B TOM 4YHCJIE OTEYECTBEHHOTO IPOU3BOJICTBA, IS
pereHus 3a1a4 nmpohecCuoOHaTbHON IeATEIbHOCTH

- aHAIM3UPOBATh NPO(ECCHOHATbHBIC 3a/layd, BBIOUPATh U  HCIOJIL30BATh
noaxomsamue UT-rexaonoruu.

Braoemy:

- HaBBIKaMU pa0OTHI ¢ JeKanuMu B ocHoBe M T-pemenuii JaHHBIMU

- HaBBIKAMU TPUMEHEHHUS COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX U
MHTEJJIEKTYaJIbHBIX TEXHOJIOI'MH, MHCTPYMEHTAJIbHBIX CPEACTB, B TOM YHUCIIE OTEYECTBEHHOIO
MIPOU3BOJICTBA, [UIS PEIICHUS 33a1a4 PO(PECCHOHATBHON NS TeIbHOCTH.

3. KpaTkoe coaep:kaHue 1uCHUILINHBI

Pa3nes 1. BBeieHue B HH(pOpMALIIOHHBIE TEXHOJIOTHH.

1.1. Crpykrypa omepanuMOHHBIX CHCTEM, MHaKeThl MPUKIAIHBIX HporpamMM, Microsoft
Office. Knaccudukamuss nporpaMMHBIX cpeacTB. CHUCTEMHOE M MPHUKIAJHOE MPOTPaMMHOE
ob6ecnieuenue [1K. O630p onepannonnbix cuctem (OC). [Ipuntumnel cozpanus u coctas OC: spo,
untepdeiic, npaiiBeppl. Kparkas xapakrepuctuka WINDOWS, wMonynpHbli npuHLHMI
noctpoenus. Cpena WINDOWS: oxHa, ux snemeHTbl, paboTa B MHOTOOKOHHOM PEXKHUME.

1.2. TexctoBblit penakrop WORD, penakropsl MaTeMaTHUYECKUX U XUMUUYECKUX (GOPMYIL.
Bo3moxHOocTH co3maHus 3neKTpoHHbIX mnpeseHTanuil (Power point). Co3gaHue JOKYMEHTOB
pa3nuuHbIX GopM (CTaHIAPTHBIX U HecTaHIapTHBIX). Co3naHue M pelakKTUPOBAHHME TEKCTOBBIX
JOKYMEHTOB C MaTeEMaTUYECKUMH U XUMHUYECKUMHU (HOpMyTIaMu.

1.3. Tabauunsrii nponeccop EXCEL: 0030p, Tumel u aapecanus siueek, Gpopmar siueex,
BCTpOeHHble (QyHKuuH, QopmarupoBanue Ttabmuu. EXCEL: Bo3smoxsHocTH Tabau4HOTO
penakTopa M HCHOJb30BAaHUE €ro s pelieHus WHOOPMALMOHHBIX W HHXKEHEPHBIX 3aj]ad.
[TocTpoenue rpadukoB u quarpamm.

1.4. EXCEL. Omepanuu ¢ MaccuBamu. Pa3zpaboTka W peanm3anus MTPOCTEHIINX
QITOPUTMOB C HCHOJb30BAaHHUEM BO3MOXKHOCTEH penakropa (HaXxO0XACHHE MaKCHUMAaJbHOTO
(MMHMMAJIBHOTO) 3JIEMEHTAa BEKTOpa W MATPHIIbI, HAXOKJIEHUE CYMMBI 3JIEMEHTOB BEKTOpa U
MaTpHIIbl, BBIYMCIEHHE MATPUYHBIX BBIpAXKEHMI). PellleHne BBIYUCIUTENBHBIX 3a1ad C
ucrnons3oBanneM tabmuil. Pemenune CJIAY ¢ ucnons3oBaHueM 0OpaTHOM MaTPHUIIBI.

1.5. EXCEL TIloctpoenne rpadukoB u guarpamm. Pacuer (yHKIIMOHAIBHBIX
3aBUCHUMOCTEH U TOCTpOeHuEe rpaduueckux H300pakeHUN C MCIOJIb30BAHUEM CTaHIAPTHBIX
¢byakuuit EXCEL u mactepa gynkmuii. [ToctpoeHue moBepXHOCTEH C UCIOJIB30BAHUEM MacTepa
nuarpamm. [loctpoenue TMHUN TpeHaa.

Pa3znes 2. AnroputMbl U OCHOBBI IporpaMmMupoBanus Ha sisbike MATLAB.

2.1. Anroputmbl, TUmbl anroputMoB. [loHsaTne anroputma u ero cBoictBa. CriocoObl
3aMucy aIropuTMOB. MOJAYIBHBIM NPUHIMI MOCTPOCHHS alropuTMOB W mporpamm. [laker
kommbroTepHoit Matematuku MATLAB. XapakTepuCTUKU S3bIKOB IPOTPaMMHUPOBAHUS.
DBOMIONUS U KIacCH(PUKAIUS S3bIKOB MIPOrPaMMUPOBAHUSI, UMIIEPATUBHbBIC, (YHKIIMOHAIbHbIE,
Joruyeckue, OOBEKTHO-OPUEHTUPOBAaHHbIE, UX KoMmOuHanuu. [loHATHS  TpaHCHSAIUH,
KOMIWJISIIIUY, WHTEPIPETAlNU, UX Pa3Inyus. SI3bIKM MpOrpaMMHUPOBAHHUS BBICOKOTO YPOBHSI.
CtpykTypHOE TporpaMMupoBaHue, ero ocobeHHocTd. (030p TMaKeToOB KOMIIBIOTEPHOM
maremaruku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHBIE CTPYKTYpbl W IPHHLHUIBI CTPYKTYpPHOTO
IPOrpaMMMPOBAHUS, WIIIOCTpalMs. ba3oBble anropuTMudeckue KOHCTPYKIMH (CIel0oBaHHUE,
BETBJICHUE, MTOBTOPEHHUE), UX peanuzanuu. OnepaTopsl si3bika mporpammupoBanuss MATLAB.
OcHoBHble pematenu (solvers) MATLAB s peanu3anuu BBIYMCIUTENBHBIX aJITOPUTMOB.
bubnuoreka cranmaptHeIx GyHkuuii Size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, numa2str, disp, printf.

2.3. Tloctpoenue rpapukoB (yHKIMHM OIHOM W JBYX NepeMeHHbIX. lcmosb3oBaHue
¢bynkuuit plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmiienue rpadpuxon
(3aroJioBKM, MOJMUCH IO OCAM H IIp.).
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2.4. Onepanuu HajJ MacCUBaMU: BEKTOpPAaMU M MaTPULIAMM - CJIOKEHUE, YMHOXEHUE,
TpaHCIIOHUPOBaHKE, OOpatieHue (inv), BEIYUCICHUE HOPMBI (norm), paHra (rank) u onpeaenuTens
MaTpuisl (det ). ATOpUTMBI HAXOXKACHUS MAKCUMAIBHOTO, MUHUMAJIBHOTO 3JIEMEHTa B MACCHBE,
JITOPUTMBI COPTHPOBKH M UX peanu3anus (Hampumep, Selection Sort).

Paznen 3. Unciaennnole mMeroanl. Peanmsanms npocreiiux ajJropuTrMoB B cpeje
MATLAB.

3.1. YucneHHnsle METOJbI, XapaKTEPUCTUKA U UX OCOOCHHOCTH, TIOHITHE CXOIUMOCTH
MeTOoJa. DJIEMEHThl TEOPHH IOTPEUTHOCTEeH, Kiaccu(UKalus MOTPEHIHOCTeH, aOCOMOTHAs U
OTHOCHTEIIbHAS IOTPEIIHOCTD, MOHATHE (YHKIIMU HOPMBI. BBeZieHNEe B CTAaTHCTUKY. AJITOPUTMEL
JUIS CTAaTUCTHYECKON 00paboTKH MH(POpMAaLMK (BBIYMCICHUE TOUEUHBIX U HHTEPBAJIBHBIX OLIEHOK
pe3ynbpTaToB M3MepsieMoil BenuuuHbl), ux peanusauuu B [IKM MATLAB. Hcnonws3oBanue
¢byHKIMi min, max, median, var, polyfit, polyval.

3.2. llpubnuxenue ¢pynkuuit. Uatepnomnsuus MuorowieHamu. KycouHass uHTepnosuus
(cmaiin). Ouenka norpemHoctd. @yukiun MATLAB ans pabotsl ¢ MHOrowieHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BpluncieHre onpeieNieHHbIX UHTErpajioB, aJrOPUTMbl METOJIOB MPSIMOYIOJIbHUKOB,
Tpaneuuit 1 CUMIICOHA, OIIEHKa MOTPEIIHOCTH METOJ0B. Peanu3anus airopuTMOB YMCIIEHHBIX
METO/IOB BBIYMCIIEHUS ONIPEIETIEHHBIX HHTETpasioB B cpeie MATLAB, npuMeHeHne CTaH1apTHBIX
¢dbyHKMii trapz, quad, integral

3.4. UccnenoBanue (QpyHKIMH OJHOW TepeMeHHOU. PemeHne HeMWHEWHOTO ypaBHEHUS
f(x)=0. Otrnenenue KopHeil. ANTOPUTMBI YTOYHEHMS] KOPHSI (METOJ TMOJOBUHHOTO JeNeHus,
HrroTona, mpoctoit ureparnuun). CpaBHUTEIbHBIE XapaKTePUCTUKHU. Peanu3anus aaropuTMOB B
cpene MATLAB 1o 610k- cxemaM U ¢ UCIIOJIB30BaHUEM peniareneit roots, fzero.

3.5. HccnemoBanme QyHKIMM OaHON miepeMeHHOU. I[lowck »skcTpemyma QyHKIUN
BbruucnuTenbHbple anropuTMbl HAX0KJICHHS JIOKAJIBHBIX U TVIOOAIBHBIX SKCTPEMYMOB (METOJ
JIeTICHUsT OTpe3Ka IOIO0JaM, METOJ 30J0TOr0 CEYEHHUs), UX pean3aluu Mo OJIOK- CXeMaM U C
ucroabp30BanueM pemiatens fiminbnd B cpene MATLAB.

Pasznen 4. Komnbrorepubie ceTu. ba3bl JaHHBIX.

4.1. KoMIObIOTEPHBIE CETH: TOMOJOTHH CETEH, UX XApaKTEPUCTUKHU. TOMOJOruu cetei:
3Be3/1Has, IIMHHAsL, KojblieBasd. CeTH 3aKpbITOrO THUIIA: JIOKAIbHBIE U paclpe/ieieHHbIE CEeTH,
KOpIopaTuBHbIE ceTU. lIporpamMmHO-TeXHHUYECKOE obecredeHue: ajpecanus, olepallMoHHas
cucremMa, aJanTepsl, JpaiiBepbl, MPOTOKOJbI (OCOOBIE $3bIKM, HAa KOTOPBIX OOMEHHBAIOTCS
nHpopManuen kKoMnboTepsl B cetr, Harpumep, TCP, TCP/IP, UDP).

4.2. T'nobanbuele cetu paznuynoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bosmosxknoctu cetu MuTepHer, Cucrema TeneKOH(pEpEeHIHMH. DJIEKTPOHHAS TOYTa.
Jloctyn K UWH(POPMALMOHHBIM pecypcaM. 3amuTta wuHpopmarmu. [loHsTtue O6e30macHOCTH
KOMIBIOTEPHONH HH(POPMALMU: HAIEKHOCTb KOMIIBIOTEpPA, COXPAHHOCTb JAHHBIX, 3allUTa OT
BHECCHMs M3MEHEHUH HEYNOJHOMOUYEHHbIMM 50 JMIAMH, COXpaHEHUE TaiHbl NEPEenucKH B
3JIEKTPOHHON CeTH AJITOPUTMBI 3aIUTHI UH(OPMALIMK: METO/IbI 3aILIUThI, KOMIIbIOTEPHBIE BUPYCHI
u 60opbba ¢ HUMHU. MeToabl peanu3aluu 3alUThl UH(OpPMAIMU: IPOTPaMMHBIE, allapaTHbIe,
OpraHu3alMOHHbIE.

4.3. VadopmarrionHsie cucteMbl. CUCTEMBI yrpaBieHUs OaHKaMu W 0a3aMM JaHHBIX.
Pensunonnas monens aaHHbIX. CTpyKTypa 3amucH, MeToAbl jaoctyna K uHpopmanun. OOMeH
JaHHBIMU ¢ apyruMu npunoxeHuasMu WINDOWS: TekcToBbIMM peakTopaMy U JIEKTPOHHBIMU
TaOIUI[AMU.

4.4. Pensumonnas ©0a3a manHelx ACCESS. I'maBHOe OKHO, MEHIO KOMaH, IIaHEIb
uHCTpyMeHTOB. Co3/1aHKe U OTKPBITHE 0a3bl JaHHBIX. BBOA M pejakTHpOBaHUE JAHHBIX B peXKUMeE
TaOMMIIBI W pEeXUME KOHCTpykTopa. POpMHpOBaHHE 3alpoCOB. 3ampockl TMPOCThIE U
MHOTOTaOIUYHBIE, 3aMPOCHl ¢ yciaoBusAMHU. Co3aanue oT4eToB U (popM. TexHOoJIoTus peaan3anun
npocrenmux 3agad cpeacrsamu CYB/] ACCESS.

Pasnes 5. IIKM Python u oco0eHHOCTH ero peaju3anuu JJisl PelIeHUs] PACYETHBIX
3aJa4 B XMMHHU M XHMH4YE€CKOH TeXHOJIOTHH.
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5.1.  OOBEeKTHO-OPUEHTHUPOBAHHBI  S3bIK  HporpaMMmupoBaHust  Python:  0630p.
OcobeHHOCTH U CBOWCTBA 00BEKTHO-OpUeHTHPOBaHHOTO nporpammupoBanus (OOIT). Coznanue
U HcTonib3oBanue auctpudyruBa Anaconda. Madpactpykrypsl Spyder, Jupiter, CTpyKkTypa sS3bIKa.
OCHOBHBIE CTPYKTYPBI JaHHBIX (CIIUCOK KOPTEX, OOBEKTHI) U ONEpaLUy HAJ HUMH. AJTOPUTMBI.
OcCHOBHBIE AITOPUTMUYECKHE KOHCTPYKLNHU (CIIE€A0BAHNE, BETBICHUE, LIMKJIIbI) U UX pean3aius
B Python.

5.2. Beepenue B nporpamMMmupoBanue Ha si3bike Python. CtpykTypa nporpaMmsl, OTCTYIIBI,
MOJIyJIH, orepaTopbl, GyHKIUKU (MMEHOBAHHbIE U aHOHUMHBIC), 0coOeHHOCTH. CTaHIapTHBIE U
HecTanmaptaele QyHknuu Python (oOmero HasHaueHus, MaTeMaTHYecKue, 00paboOTKa CTPOK,
BBOJI/BBIBO/I).

5.3. Pa3paboTka anropuTMoB, MPOTpaMMHPOBAaHUE M OTIaaka mporpamM Ha Python (B
cpene Spyder). Yrpasistoniue kouctpykuuu if, for, while.

5.4 O0630p MpeAMETHO-OPUEHTUPOBAHHOM OMOIMOTEKH MOAyseil Python s HaydyHBIX U
MHXEHEepHbIX BhluucieHud SciPy (Moaynu scipy U numpy, a Takxke matplotlib), cpaBHeHue c
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy Uit BEKTOPHBIX U MaTPUYHBIX BBIYHCICHUM
ndarray. OcoOeHHOCTH BBINOJIHEHUsI ACWCTBMHA HaJ MaTpulamu (ClI0)KEHHE, BBIYMTAHUE,
yYMHO€eHUe, oOpaiienue) Ha s3pike Python. UHdopmatmonnsle MatpuuHble GyHKUIMK (HOpMA,
ompenenutenb, panr). Meroasr ndarray — T, copy, shape, size, ndim u fap., HHICSKCHPOBaHHE,
MaTpUYHOE IPOU3BEACHUE U PYHKITMU MO Ty st numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ ucmons3oBanmem mosyns matplotlib. @yHkum
moayas matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. Ycranoska
rapaMeTpoB U aHHOTUPOBaHHE IPaUKOB.

Pasnesa 6. Meroabl BBIYHCIAUTENbHOI MaTeMAaTHKH. OCHOBHBIE 3TAlbl pPelIEHUS
3apa4 Ha IBM. Pemenne cucreM JuHelHbIX agredopanyeckux ypasuenuii (CJIAY).

6.1. [IpsiMble U UTEpAIIMOHHBIE YUCIEHHBIE METO/IbI. DJIEMEHThl TEOPUH MOTPEUTHOCTEMH.
[Tonsatue HOpMBI. OCOOCHHOCTHM MaImIMHHOW apudmeTuku (KpaTkuii moBTOp). OcoOeHHOCTH
BBITIOJIHEHUS JEHCTBUIM HaJ MaTpuiamu (ClIOXKEeHHEe, BIYUTaHHE, YMHOKEHUE, oOpallleHue) Ha
si3p1ke Python, nadopmanmonssie MaTpudHbie PYHKIIMU (HOPMA, OTIPECITUTEIb, PaHT).

6.2. Pemenue cucreMm nuHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY). ITocranoBka
3amaun. [lorpemnoctr. MeTonbl ¢ MCHOJIB30BAaHHEM OOpaTHOW MaTPUIBI U METOJ IPOCTHIX
utepanuii. Pemenue CJIAY B Python ¢ ucnons3oBanuemM moayneit numpy.linalg u scipy.linalg. u
¢dbynakuuii det, rank, inv, cond, norm, solve.

6.3. O630p meronoB pemenus CJIAY. BeluuciautenbHas yCTOWYMBOCTB, CXOJAMMOCTH
MeToI0B. OOYCIOBICHHOCTh CUCTEMBI JINHEHHBIX anreopandeckux ypaBHeHuil (CJIAY) u uucio
00yCIIOBICHHOCTH.

Pa3znen 7. O0padoTka pe3yJibTaTOB M3MepeHUs] OAHOM BeauuuHbl. [Ipudanmkenue
(GyHKkuMEM MHOro4jieHaMM C OJHOH He3aBMCUMOW mnepeMeHHOl. Pemenne cucrem
HeJiMHelHHbIX ypaBHeHuil (CHY) yucieHHBIMM MeTOJaAMHU.

7.1. O6paboTka SKCHEPUMEHTAJIbHBIX JAHHBIX. TOYEYHbIE M HHTEPBAJbHBIC OLICHKH.
Oynkuuu Python. Onpenenenne kputepust CTbofeHTa

7.2. Ilpubnmxenue QyHKOUE. MeToabl HHTEPHOISANMU 3aBUCUMOCTEH C  OJHOM
HE3aBUCUMOH NnepeMeHHOo!. IHTepnoiauuoHHblii MHOTOWIeH Jlarpanxka, peanusanus B Python.

7.3. IlpuGnuxenune ¢yHKIui. MeToapl anmpokcUMalMd 3aBUCUMOCTEH € OJHOU
He3aBUCUMOH nepeMeHHoU. Meto Haumenbux kBajapatoB (MHK). Mcnonb3oBanue ¢pyHKIuit
Python pmns  ammpoxcumanmum u  MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4.. AnroputMBbl MeTO/1a MPOCTOM UTepanuu 1 Meroaa HetotoHa - Padcona i perenus
CHY. CkopocTh CXOIUMOCTH, OLIEHKH MorpemHocTi. Peann3anus metonoB B Python.

7.5. Meronuka HWCHONB30BaHMA pemiateneil B Moayne scipy.optimize, (QyHKIUH
root_scalar, root.
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Pa3gen 8. Pemenue 3aja4 MHOrOMepHOIl ONTHMH3ALMU YMCIEHHBIMH MeTOJAaMM.
AHanu3 u pemieHue A pepeHINAIBHBIX YPABHEHHIT YHCIEHHBIMH METOJaAMU.

8.1. Knaccudukanusa 3agady ¥ METONOB ONTUMHU3AIMHU. METOJ I'paJMEeHTHOIO CITyCKa.
Meton nepopmupyemMoro MHOTOTpaHHuKa. Peanusanus meronoB B Python.

8.2. Berpoennsie metobl SciPy. Beibop pematens B Moayie scipy.optimize BerpoeHnsie
meTo bl SciPy, pyHknum minimize scalar, minimize.

8.3. AnropuT™MBI METOJIOB perieHus auddepeHnnanbHpIX ypaBHeHUH. MeTo sl Diinepa u
ero moaudukanuu. Peanmzanus meronoB B Python. Beibop pemarens B Moayie scipy.integrate,
¢bynkimu solve_ivp, solve_bvp.

4. O0beM JUCHUILIMHBI M BUbI Yy4eOHOH padoThl

Cemectp
Beero 1 cemectp 2 cemecTp
Bun yaeOHoli paboThI
3E Axar. 3E Axap,. 3E Axap,.
q. q. .
OO0uiasi Tpy10€eMKOCTh 6 216 4 144 5 79
JUCIMILINHBI
KonTrakTHasi padoTa — ayIMTOpPHBIE 3.78 136 2,36 85 1,42 51
3AHATHA:
B TOM YHCIIe B (popMe MpaKTHIECKON 1 36 0.5 18 0.5 18
IIOATOTOBKH
Jlexmn 0,47 17 0,47 17 - -
[Ipaktrueckue 3ausarus (113) 1,42 51 0,94 34 0,47 17
B TOM YHCJI€ B JOpME MPAKTUUECKON 0.5 18 0,25 9 0,25 9
MOJATOTOBKH
JlabopaTtopusie paboTs (JIP) 1,89 68 0,94 34 0,94 34
B TOM YHCJIE€ B OpMe MPAKTUUECKON 0.5 18 0,25 9 0,25 9
MOJATOTOBKH
CamocrositesbHas pa6ora (CP) 1,22 44 0,64 23 0,58 21
KonTtakTHas camocTosTeNbHas paboTa 0,2 - 0,2
CaMocTosTenpHOe n3yueHue pasaeios | 1,22 43,8 0,64 23 0,58 208
JUCLHUILINHEI
Buabl KOHTpOJIst
9K3aMeH 1 36 1 36 - -
KoHTtakTHas caMocTosTeNbHAs paboTa 0,4 0,4 -
CaMOoCTOATENHHO U3YUEHHUE Pa3/IeIoB 1 35.6 1 35.6 - i
JUCLUILINHBI
Buj UTOroBOr0 KOHTPOJIS: JK3amMeH 3auer
Beero Cemectp
B yue6Hof paboTh! 1 cemecTp 2 ceMecTp
3E Axa. 3E Actp. 3E Actp.
q. q. q.
OO0masi Tpy10eMKOCTh 6 162 4 108 5 54
JUCIMILINHBI
KonTakTHast paboTa — ayAnTOpHBIE 3,78 102 236 | 6375 | 142 | 38.25
3aAHATHA:
B TOM 4HCIe B (popMe MpakTHIEeCKOU 1 97 0.5 135 0.5 135
MMOATOTOBKH
Jleknnu 0,47 | 12,75 0,47 12,75 - -
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[Ipaktuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4HCIIE B (popMe MPaKTHIECKON 05 135 025 6.75 0.95 6.75

10JITOTOBKH
Jlaboparopusie pabots (JIP) 1,89 51 0,94 25,5 0,94 | 255
B TOM 4HcJjie B (hopMe MPaKTHUCCKOU 0.5 135 0,25 6,75 025 | 675
I0ITOTOBKH

CamocrosiTtesibnasi pa6ora (CP) 1,22 33 0,64 17,25 | 0,58 | 15.75
KonTakTHas camocTositennpHas pabora 0.15 - 0.15
CamocrosiTesbHOE U3yueHue pa3aenos | 1,22 32 85 0,64 93 0,58 15.6
JMCIUTUTHHBI

Buabl KOHTpOJIs

JK3aMeH 1 27 1 27 - -
KoHTakTHas camocTosiTebHas padboTa 0,3 0,3 -
CaMOCTOSTENBHO U3YYEHUE PA3/IETIOB 1 6.7 1 6.7 - )
JUCHUTUINHBI ' '

Buja nToroBoro KoHTpoJIs: JK3aMeH 3auer

5.2 IncuunauHbl 4acTH, GopMupyemMoii y4yacTHUKaAMH 00pa30BaTeIbHbIX OTHOLIEHHU i
(o0s3aTE/IbHBIE BADUATHBHBbIE JHCIUIIIHHBI)

AHHOTanus padoyeil NPporpaMMspl AU CHMIJIMHBI
«JIabopaTopHbIil NPAKTHKYM 110 OPraHMYecKOil XUMHH»

1 Heap aucHUNIMHBI — IPUOOPETEHUE CTYACHTAMH OCHOBHBIX 3HAHUN U HAaBBIKOB IS
OCYILIECTBJICHUS] CHHTE3a OPraHUYECKHUX BEIIECTB.

2 B pe3yJbTaTe H3yYeHHs JUCHUILIMHBI 00y4AI0UIUIiCS T0JIKEH:

Obaadams cleqyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPaAMU UX JTOCTHKEHUS:

VYK-1.1; YK-1.2; VK-1.3; VK-1.4; YVK-1.5; [1IK-2.1; TIK-2.2; [1K-2.3; TIK-3.1; TIK-3.2;
I1K-3.3.

3namo:

- TEXHUKY 0€30MacCHOCTH B JJAOOPATOPUH OPraHUYECKON XUMUU;

- IPUHIIMIIBI 0€30M1aCHOT0 00pallleHUs C OPraHMYECKUMU COCTUHEHUSIMU;

- METO/Ibl U BUJIBI XpoMaTorpaduu 1Jis onpeiesieHUs] COCTaBa PEaKIMOHHOM cMecH;

- TEOPETUYECKHE OCHOBBI CIOCOOOB BBIACIEHUS, OUYUCTKM U HUICHTH(PHUKAIUU
OpPraHUYECKUX BEIECTB;

- 9KCIIEPUMEHTAJIbHBIE METObI IPOBEICHUSI OPraHUUYECKUX PEaKIUid, MPOTEKAIOIINX
M0 Pa3UYHBIM MEXaHU3MaM;

- OCHOBHBIE OOIIMEe METOJUKH B3aMMHON TpaHCOpMAIMH KJIACCOB OPraHUYECKUX
COEIMHEHU.

Ymemy:

- MPUMEHSTh TEOPETUUECKHUE 3HAHUS U DKCTIEPUMEHTAIbHBIE METO/IbI HCCIIET0OBAHUS
OpraHMYECKON XUMUU MPHU PelIeHNH MPoQecCuOHANBHBIX 33/1a4;

- chopmynupoBath ~ mpobieMy u  OOOCHOBaTh  BBIOOp  MPHOOPOB U
AKCMEPUMEHTAJIbHBIX METOJIOB MCCIIEOBAHUS, TIOCTABUTh LIENH U 33Ja4d U HaMETUTh MyTH UX
JOCTHKEHHUS;

- CHUHTE3UPOBATH COCTUHEHUS 110 MPEIOKEHHON METOTUKE;

- MPOBECTU BBIJICICHUE M OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUU TI0 OPraHNYECKON XUMUU;

- BBIOMPATh PAIMOHANBHBIA CHOCOO BBICTCHUS W OYUCTKH OPraHu4eCcKOro
COCIMHEHUS;
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- NPECTaBIATh JaHHbIE Ja0OpPaTOPHOTO WCCIENOBAaHHS B BHAE TI'PAMOTHO
0(OPMIICHHBIX METOJTUK;

— IIPOBOJUTH AHAIN3 U KPUTUYECKH OLICHUBATh IOJIYYEHHbBIE 3KCIIEPUMEHTAJIbHbBIE
JaHHbIe, 0000IIaTh U JieNaTh 000CHOBAaHHBIE BBHIBOIBI Ha 0a3e MPOBECHHBIX OTBITOB;

- BBIOPATh CIOCO0 MICHTU(UKAIIMN OPTaHUIECKOTO COSANHEHHS.

Braoemy:

- KOMIIJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIbHBIX METOJIOB OPraHU4eCKOW XUMUU
JUISl PEILIEHUs] KOHKPETHBIX UCCIIEI0BATENbCKUX 3a/1a4;

— 9KCIEPUMEHTAJIbHBIMU METOIaMU IIPOBEJEHMSI OPraHMuEeCKUX CUHTE30B.

- OCHOBHBIMHM METO/IaMU UJCHTU(PUKALIUN OPraHUYECKUX COETUHEHUI

- nprueMamMu 00pabOTKU U BbIIEJICHHS] CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMM ~ OCHOBHBIX 3aKOHOB OpPraHMYECKOM XUMHUU Ui COJEp)KaTelbHOU
MHTEPIPETAINH [TOJTYYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3 Kpartkoe coaep:kanie JMCIHHUIIHHBI

Paznea 1. «IIpaBuia n MeToabl padoThl B J1a00PaTOPUH OPraHUYECKO XUMUM

1.1  IIpaBuna 6e3omacHOM pabOTHI B TaOOPATOPUH OPraHUYECKONH XUMHUU

besonacHble npuemsbl U npaBuiia paboThl B JIaOOPATOPUH OPraHUUYECKOW XUMHUH.

1.2 Metoasl paboOTHI B 1a00PaTOPUN OPraHUYECKOW XUMUHU

O6mue wMeronel paboTel B JabopaTopuu opraHudeckoid xumuu. Harpepanue.
Oxmaxnenue. [lepememmBanne.

1.3  JlaboparopHas mocyaa, 000pyJa0BaHHE U IPUOOPEI

[locyna, naubonee vacto mpumensiemas B jaboparopuu. Ilpubopsl ans ompeneneHus
Temmeparypsl miaBiaeHus. Becol. Tepmomerp. Potophslii ncapurens. Pedpakromerp.

Pasnen 2. «Metoabl uaeHTH(GUKANUM, OYUCTKH M BbIIEJCHUS OPraHUYECKHUX
cOoeIMHEeHUI»

1.1  Xpowmartorpadus

Unentuduxanmss  OpraHM4ecKHMX  BEIIECTB  MOCPEACTBOM  pa3IUYHBIX  BUJIOB
xpomarorpaduu (TCX, xpomatorpadus Ha Oymare, HoHOOOMeHHas1 xpomarorpadus, BOXKX).
[Tpumenenne TCX s uaeHTUPUKAIIUA OPTAaHUISCKUX COSTUHEHUN. ACOPOCHTHI U DITIOCHTHI,
ucrionpzyembie B TCX. Bribop smioenta. OOHapyxkenune BemiecTB. OOHapy)KEHHUE BEIIECTB.
Koaddumuent ynepxkusanus. Koapdunuent pacnpeneneHus. PaboTa ¢ kanuuisipamm.

1.2 MeTtobl OYUCTKH XKUJKUX BeecTB. [leperonka

DKcTpakuus, JUisi U3BJIEYEHUS (BBIACNICHUS) OPraHUYECKOTO BEIIeCTBa M3 BOJbI.
DKCTpakius C IMOMOIIBI0 JCTUTEIbHON BOPOHKH. BBICYIIMBaHME SKCTPAKTOB OCYIIMTEIIEM.
[leperonka. Bunael mneperonku (ppakuuoHHas, BaKyyMHas, II€peroHKa C TMapoM, Mpu
aTMocdepHOM naBieHuH). BeicymmBanue xxuakocreit. Ocymurtenu. OnpeneneHue TeMnepaTrypsl
KurneHus u koddunrenta npenomienus. OpakiuonHas neperonka. Pabora ¢ ¢puibTpoBanbHOM
Oymaroi. OTroOHKa pacTBOPUTETIS.

1.3  Metoabl 0UHCTKH TBEpABIX BemlecTB. [lepekpucrammmsanus

MeTo1bI 0OUMCTKH TBEP/IBIX BeliecTB. Bo3ronka (cyomumanusi). TemmnepaTypa BOSTOHKHU U
TeMIleparypa IJIaBJIeHHs, Bo3roHsomnierocs semiectsa. [Ipubop nis Bosronku. [lepeocaxnenue.
[lepexpucramnuzanus. Otanbsl nepekpuctaumzanuu. Ilogdop pactBoputens. HachieHHbIH
pactBop. l'opsuee ¢unbTpoBanue, BakyymHas ¢uibTpauus. OmnpeneneHue TeMIepaTypbl
aBieHud. TemmepaTypa MmiaBieHHs] CMEIIaHHOW MPOObI.

Pazgen 3. «CuHTE3 OPraHM4eCcKHUX COCAMHEHUID)

3.1  Cunresnt

Ilenn m 3amauM SKCHEpPUMEHTAa B OPraHUYECKOM CHHTE3€. TeopeTH4ecKHe OCHOBBI
nporecca. Bpibop ycnoBuii peakumu. Pacuer cuHTe3a. OOmiye mnpaBwia MNOATOTOBKH U
npoBeaeHus: cuHTe3a. TexHuka 6e3omacHocTH. [Ipubop s mpoBeaenust cunresa. [Ipoenenue
onbiTa. KoHTponps 3a XxomoM peakuuu. Beiaenenue, ouucTka ¥ aHanu3 npoAykra. CHHTE3BI
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BEIIECTB Pa3IMYHBIX KJIACCOB OPraHMYECKUX coenuHeHuil. [IpoBeneHHe sKCIEpUMEHTAIbHBIX
METOJIOB UCCJIEA0BAHUS PEAKLIHIA.

[IpoBenenue peakuuii, IpOTEKAKOLIUX 10 MEXaHU3MAM:

- HyKJICO(UIILHOTO 3aMeIeHUs — CHHTE3 TaJOr€HAIKAHOB;

- HYKJICOWIBHOTO MPHCOCIMHEHHUS — CHHTE3 CJIOXHBIX 3(PHUPOB KapOOHOBBIX KHCIOT,
aMHJIOB KapOOHOBBIX KUCJIOT, a30TCOICPIKAIINX AJTBJIETU/IOB U KETOHOB;

- ANEKTPO(MIBHOTO 3aMEIICHUST B apoOMAaTHYeCKOM psAy — pEakuu HUTPOBAHUS,
OpoMHpOBaHUs, CyITb(PUPOBAHNUS;

- peaKIuii TMa30 THPOBAHMS U a30COUETAHNUS;

- peakuui okucieHusi (CMHTE3 aieroHa, 1,4-0eH30XMHOHA, OCH30MHON KHUCIOTHI) M
BOCCTAHOBJICHHS.

4 O0beM yueOHOI T CUNTTHHBI.

O0beM TMCUMILTUHBI
Bua yueOHoii paGoTbl
3E Axkan. | Acrp.
q, q,

OO0mast Tpy10eMKOCTb JHCHHUIIIMHBI 5 180 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHSITHUSI: 0,89 32 24
JlabopaTtopusie paboTsr (JIP) 0,89 32 24
CamocrosiTesibHas padoTa 411 148 111
KoHTakTHas camocTosiTeNbHas paboTa 411 0,2 0,15
CaMoCTOsATENFHOE U3YUYEHUE PA3ICIOB AUCITUTITMHBI ' 147,8 | 110,85
Bujx nToroBoro KOHTpoJIs: 3auer

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHBI
«BBeieHue B CIeNMAJIBHOCTDY

1. Heap AUCHUIJIMHBI: TPUOOPETEHHWE CTYJCHTAMH 3HAaHUKW B 00JIACTU HAyK O
HaHOMATepHaJlax W HAHOTEXHOJIOTMH, HauOoyiee SPKUX JOCTHKEHUH B ITOH oOmacrw,
CTUMYJIMPOBAHUE UHTEpeca K Oyayliel cCreraibHOCTH.

2. B pesyabraTre wuU3yYeHHMs JAUCUMILUVIMHBI OOy4YalOIMHCA MO MNporpamMmme
0akajiaBpuaTa J10J/IKeH:

Obaadoams cleqyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPAMU UX JIOCTHKECHUS:

IIK-1.1; [1IK-1.3; T1K-4.1

3namo:

- HauboJee U3BECTHBIE TUIIBI HAHOMATEPUAJIOB U HAHOCTPYKTYP, UX CTPOCHHE U OCHOBHBIE
CBOICTBA;

- HauOoJee spKre JOCTUKEHHS B 00JACTH HAHOTEXHOJIOTUU M XUMHYECKON TEXHOJIOTHH
HaHOMAaTepHUaJoB;

- UMEIOIIUecs] Ha CEerOJHSIIHUN JIeHb U BO3MOXHBIE B OyaylieM o0JacTu MpUMEHEHUS
Pa3IMYHBIX BUJIOB HAHOCUCTEM U HAHOMATEPHAJIOB B COIUAIBHO 3HAYMMBIX 00TIaCTSIX;

Ymemy:

- BUJIETh BOBMOYKHOCTH IIPUMEHEHNS HOBBIX HAHOMATEPHUAJIOB U HAHOCUCTEM B PA3IMUHBIX
007acTsSIX TEXHUKU U MEIAUIINHBI;

— OpPHUEHTHPOBATHCA B JIUTEpPAType, MOCBSLICHHON NPUMEHEHHI0 HAHOMAaTEpHAJIOB M
HaHOTEXHOJIOTHH;

Braoemy:

- METOJaMH TPECTAaBICHUS CBEICHUI O CBOMCTBaX, METOJAX MOIYYCHHUS M OO0JIACTAX
MIPUMEHEHHS] HAHOMATEPUAJIOB M HAHOCTPYKTYP B BUJI€ YCTHBIX JOKJIAJ0B U MPE3EHTAIUH.

3. KpaTkoe coaep:xkaHue TUCHUILIHHBI
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1.BBenenue. lcropust pa3BuTuUs HayKd O HaHOMAarepuajax U HAHOTEXHOJIOTHH.
IIepcniekTHBEI HAHOMATEPHUATIOB.

2.YHUKaNbHbIE CBOWCTBAa HaHOMarepuanoB. Pasmepnbiii 3¢dexr. Hanouactuisl B
OKpYKarollen cpere.

3.MeTobI BU3yanu3aluy U aHaJIu3a HAHOMaTepHUAaJIOB.

4.Opranusanus HaydyHbIX HCCleAoBaHMW. Bexymiue By3bl M HaydyHble OpraHu3alud B
001acTH HAHOTEXHOJIOTMM W HaHOMaTepuasioB. I[IporpamMmbl pa3BUTHS HAHOTEXHOJOTHH U
HaHOMAaTepHaJIOB.

5.¥YrnepoHble HAHOMAaTepHUaJIbl - COBPEMEHHOE COCTOSIHUE U MEPCIIEKTUBBI.

6. HanoTtexHosorum 1 HaHOMaTepUabl B JIEKTPOHUKE.

7.Hanomarepuaisl U1 CO3JaHuUs JIEKAPCTBEHHBIX CPEACTB.

8. MarHuTHble HAHOMATEpPHAJIbI.

9. KoHconuaupoBaHHble HAHOMATEPHAIIBL.

10. CoBpeMeHHbIE KOMIIO3UIIMOHHBIE MaTepUabl © HAHOKOMIIO3UTHI

11. HanocTpyKTypHpOBaHHbIE MOKPBITUS C YHUKATbHBIMU CBOHCTBAMH

12. Hanomarepuasl Uisl pelieHns SKOJIOTHUECKUX MPOOIeM.

4. O0beM yueOHOM THCHHUIIINHBI

Buner yue6HOI paboTh 3E Akan. 4. Actp. 4.
06
asi TPYA0eMKOCTh THCHMILINHBI 110 3,00 108 81

yueOHOMY IJIaHY
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSATHS: 1,33 48 36
B TOM 4mcJjie B (popMe MpaKTHYeCKOM 0.11 4 )
NMOAr0TOBKH
Jlexkun 0,89 32 24
[Tpaktuueckue 3ausatus (I113) 0,44 16 12
8 mom uucie 8 hopme npaKmuueckoll 0.11 4 5
Nn0020MOBKU
CamocrositesibHas padora (CP): 1,67 60 45
KonTtakTHas camocTosiTebHas paboTa 0,4 0,3
C 1,67

aMOCTOSITEIPHOE U3YYCHHE Pa3/IeiiOB 59.6 4.7
JTUCITUTLTUHBI
Buja uTOroBOro KOHTpPOJISi: 3ayer ¢ OEHKOH

AHHOTANUA K padoueii mporpamMMe JUCIHILIAHBI
«Pu3MKa KOHJIEHCHPOBAHHOTO COCTOSTHUS»

1. Heasb qMCHMNJIMHBI — MPUOOPETEHNE CTYACHTAMH 3HAHUW MO OCHOBHBIM pa3jeiam
(U3MKY ¥ YMEHUIO IPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYUHBIX JUCIUILTHHAX.

2. B pe3yabTaTe M3yYeHUs] AUCHHUIIJIMHBI 00YYAOLIUICS 10JI2KEH

Obnadoams cleqyOIMA KOMIIETEHIIMSIMA U UHIAUKATOPaAMH UX JTOCTHKECHUS:

[1K-1.1, TIK-1.2, TIK-1.3.

3name:

- (usuyeckue  OCHOBBI  (PM3UKU  KOHJECHCHPOBAHHOTO  COCTOSIHHSI;  CMBICT
(dbyHIaMEHTAIBHBIX (U3UYECKUX 3aKOHOB, MPHUHIIMIIOB M TOCTYIAaTOB; MX (DOPMYITHPOBKH H
TPaHUIbI IPUMEHUMOCTH; CBSI3b HMIMPOKOTO Kpyra GU3MUYECKUX sBIECHUH ¢ (pyHIaMEHTaIbHBIMU
MPUHIIUIIAMH ¥ 3aKOHaMH (PU3UKH; OCHOBHBIE METO/IBI PEIICHHSI 33124 110 OMHUCAHUIO (PU3UIECKIX
SIBJICHU.
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Ymemo:

- IPUMEHSTh TEOPETUUECKUE 3HAHUS U IKCIEPUMEHTAIbHbIE METObl UCCIIEN0BAHUS TIPU
pemeHn# npodeccHoOHaANBHBIX 3a/1a4; MPOBOJAUTH PAacueThl, OCYIIECTBIISATh aHAJIN3 U Ha OCHOBE
3TOrO Jenarth OOOCHOBAaHHBIE BBIBOJBI; AHAIM3UPOBATH pE3yIbTAaThl HAOMIOACHUN W
HKCTIIEPUMEHTOB C TPUMEHEHUEM OCHOBHBIX 3aKOHOB M IIPUHIIUIIOB (PM3UKH; OTIPENICNIATH XapaKTep
(U3NYECKUX TIPOIECCOB IO KOMIUIEKCY SKCIEPUMEHTAIBHONH HH(POPMAIMU TPU TOMOIIU
rpaduKoB, TAOMMII W YpaBHEHH; NPEACTaBIATH OOpabOTaHHYIO JKCIEPHUMEHTAIBHYIO H
TEOPETHUYECKYIO0 HH(POPMAIIHIO B YCTHON M TUCBMEHHOM (popMe, B TOM YHCIIE C HCIIOJIb30BAaHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH.

Braoemy:

- HaBBIKaMH 0OOCHOBAHUS CBOUX CY)KJICHHI U BBIOOpa METOIa UCCIIETOBAHMS;, CIIOCO0aAMHU
MOMCKA U aHAJIN3a HAyYHO-TEXHUYECKOU JIUTEpaTyphl.

3 Kpartkoe coep:kanue QHCHUILIHHBI

Paznes 1. DiieMeHTHI KBAHTOBOM CTATHCTHKH.

1.1. DnemeHTHl KBaHTOBOW cTaTHUCTHKH. KBaHTOBas cuctemMa M3 OJMHAKOBBIX YACTHUIL.
[IpyHIMI TOXAECTBEHHOCTH OJWHAKOBBIX yacThll. CHUMMETpUYHBIE M HECUMMETpPHUYHBIE
BOJIHOBbIE (DYHKIIMH, OTIMCHIBAIOLINE COCTOSIHUS TOXKIECTBEHHBIX MUKPOYACTHII.

1.2. bo3ons! u pepmuonsl. [Ipunuun [1aynu. KBanToBbIe cTaTHCTUYECKUE pacIpeieNieHus
boze-Ditnmreitna u @epmu- {upaxa. Beipok1eHHBIN 37IEKTPOHHBIN ra3 B KpUCTaiaX (METaJUIb).

Pa3znen 2. Meraibl, AU3JIEKTPUKH M TOJYNPOBOAHMKH C TOYKH 3pPeHHS] 30HHOM
Teopuu

2.1. DOHeprernueckue 30HbI: cratucThka depmu-/lupaka, sHeprus Pepmu. DIEKTPOH B
MePUOANIECKOM ToJie KpucTawia: 3 (GeKkTuBHAs Macca 3JIEKTpoHa.

Pa3znen 3. ®usuka TBEpAOro TeJia.

3.1. ®usuka tBepaoro tena (PTT): ompeneneHue, CBA3b C APYrUMU AWCIUIUTHHAMM,
00BEKTHI M3YYCHHS, KPYT penraeMbiX 3a1ad. CBs3b ¢ KpucTaiuiorpaduei, Kpuctamiopuukon u
KPHUCTAJNIOXUMHUEHN.

3.2. KonnencupoBanHoe coctosinue. [loaxon k omumcanuio TBepAbIX Tel. CTpyKTypa
kpuctauioB. CumMeTpus U (GU3HMIECKUE CBOMCTBA KPHUCTAJLIOB.

3.3. Tunbl KpUCTAJUIMUECKUX CTPYKTYp (0Omias xapakrtepuctuka). [ImoTHBIE yrakoBKH:
KyOuueckas M TeKcaroHajlbHas (Ha KauecTBEHHOM ypoBHe). IloHATHE O CBEpXIIPOBOIMMOCTHU
(KBaHTOBBIE MIPEJICTABICHUS HA KAYECTBEHHOM YPOBHE).

4 O0beM yueOHOH TUCUHMIIJIMHBI

Bujt yue6noii pagoTs1 O0BbeM THCHUILTHHBI
3E | Akaa. 4. | AcTp.4.
O01masi TPy10€MKOCTh JUCHUIIIHHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHSI: 2,2 80 60
Jlexkun 0,9 32 24
[TpakTnueckue 3anstus (113) 0,4 16 12
JlaGopatopHsie pabotsl (JIP) 0,9 32 24
CamocrosiTesibHas padora 2,8 100 75
KonrakTHas camocrositenbHas paboTa 0,4 0,3
2,8
CaMOCTOSATENbHOE U3YUEHUE Pa3IeOB AUCIUILIMHBI 99,6 74,7
Bujx uTOroBOoro KOHTpoJIf: 3adeT ¢ OEHKOH
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«MarepuaJioBeJeHNe U 3alIIUTA OT KOPPO3UMN»

1. eap AUCHUIIMHBI — TPUOOpPETEHHE CTYIACHTAMH 3HAHWUW, HEOOXOIUMBIX JUIS
CaMOCTOSITEIIBHOTO PEIICHUS BOIPOCOB, CBSI3aHHBIX C BRIOOPOM MaTEpUaJIOB JJisi 000PYyI0BaHUS
Y KOHCTPYKIHUM XUMHUKO-TEXHOJOTUUECKHUX MPOIECCOB C YIETOM yCIOBUMN SKCIUTyaTaIlMH, a TAKKE
SKOHOMHUYECKHUX U IKOJIOTHYECKUX (PAKTOPOB.

2. MW3yyeHume [JAUCHUIUVIMHBI HAMNPAaBJEHO HAa TMPUHOOpeTeHHE CJeIYIOIIUX
KOMIIEHTEHIUH U UHANKATOPOB UX J0CTHKEHUS

IIK-1.1; T1K-1.2; IIK-1.3; TIK-3.1; T1K-3.2; I[1K-3.3

B pe3ynbpraTe u3yueHus: AUCUUIIINHBI 00 yJaOUIUIICs T0JKEH:

Suame:

- Kiaccu(ukauoo, CTPYKTYypY, COCTaB M CBOWCTBAa MaTepUajOB, HUCIOJIb3yeMbBIX, B
YaCTHOCTH, B TEXHOJIOTHSX 3aIIUTHI OT KOPPO3UH;

-  MapKUpOBKY MaTepHajoB IO POCCUMCKUM U MEXKIYHAPOIHBIM CTaHIapTaM,
WCIIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTUSX 3aIIUTHI OT KOPPO3UH;

TIPUHIIUATIBI ¥ METOJIBI 3aIIUTHI OT KOPPO3HUU;

- OCHOBHBIC KOHCTPYKIIMOHHBIE W (PYHKIIMOHAIbHBIC MaTepHajbl, MPUMEHSIEMbIC B
XUMHUYECKON TEXHOJIOTUH U XUMUYECKOM armapaToCTPOCHUH.

Ymems:

- aHaTM3WpOBaTh (U3UKO-XMMHUYECKHE W MEXaHWYECKHE CBOICTBA MAaTEpUaJiOB, WX
KOPPO3UOHHYIO CTOMKOCTh M TEXHOJIOTUYHOCTD;

- palMOHAIILHO TOI00paTh KOHCTPYKITHOHHBIN MaTepra i XUMUKO-TEXHOJIOTHIECKOTO
mporecca (peakTopa, ammapara, MaIldHBI) C YyY4E€TOM METOJIOB 3alllMThl OT BO3MOXKHOTO
BO3JIEHCTBUS TEXHOJIOTHYECKOHN Cpeibl HA KOHKPETHBIE KOHCTPYKIIMOHHBIE MATEPHUAIIBI.

Bnaoemw:

- OPOCTEUIIMMHU ONEepanusIMH OIPEIEICHNUS CBOMCTB MATEpHAIOB, HMCIOJIb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTUAX 3AIUTHI OT KOPPO3HH.

3. Kparkoe cogep:xanue TUCHMILIHHbBI

Pa3znen 1. ®u3nko-xuMu4ecKue OCHOBbI MaTepHaJiOBeleHUsl

OCHOBHBIE MTOHATHS O CTPOCHHUH, CTPYKTYPE M CBOMCTBAX MaTepraioB. MeToabl n3y4eHus
CTPYKTYpbI U CBOMCTB MaTepualioB. CtpoeHne MarepuasioB. OCHOBHBIE TUITbI KPUCTATUTMYECKUX
pemerok. Knaccudukaruss KpUcTaioB MO TUIAM CBSI3H. AHHU30TPOTHS CBOMCTB KPHUCTAJIIOB.
Ctpoenue peaabHbIX KPUCTALIOB. JleheKThl pealbHBIX KPUCTAIIJIOB U UX BIJIMSHUE Ha CBOWCTBA
MeTaJuioB U ciaBoB. CBoicTBa auciokanuid. Kpucramimzanuss MeTauioB M CILJIABOB.
Camomnpou3BoJibHas KpUCTaUM3anusa. HecaMonpousBosibHAas KpUCTaLUIM3alusa. AMopgHbIE
Marepuaibl. HaHomartepuanbl. AuoTponuyeckue npeBpamieHus wmeTtawioB.  CTpykTypa
HEMeTaUIMYecKuX MarepuasioB. CTpoeHHe MOJUMEpPOB, CTeKIa, Kepamuku. (CBoiicTBa
marepuanoB. [lokazarenu cBoricTB. Kinaccudukamus cBoiicTB. MexaHnuyeckue, (U3HYECKHE,
XUMUYECKUE, HKCIUTyaTallMOHHbIE M TEXHOJOTMYecKue cBoiicTBa martepuanoB. llokazarenu
MEXaHUYECKHUX CBOWCTB, OTIPEACIIICMbIC ITPU CTATHYCCKUX MCIBITAHUAX HAa PACTSHKEHUE U U3THO.
Meroasl omnpeneneHuss TBepAocTH MarepuaioB. [lokazaTenn MeXaHUYECKHX CBOMCTB,
omnpenessieMble PU  TUHAMUYECKUX U HUKINYECKUX UCTIBITaHUsAX. DU3UKO-XUMUYECKHUE OCHOBBI
MarepuanoBeieHus. OCHOBBI TEOPUU CIUIABOB. J(MarpaMMbl COCTOSIHMS CIUIaBOB. TepMHUHBI U
ompeneneHus. JluarpaMMbl — «COCTaB-CBOMCTBO». (Da30BbIM COCTAB CIUIABOB. 3aBUCHUMOCTH
MEK/ly CBOMCTBaMU CIUIABOB M THUNOM Juarpammsl coctosiHus. [Ipasuno H.C. Kypnakosa.

Pa3nen 2. Meranuveckne MaTepHaJibl

Kenezo u crnnaBbl Ha ero ocHoBe. CTtaiiu U 4yyryHbl. JKene30yriepoaucTbie CILIaBBbI.
CTpyKTyphbI CIUIABOB KeJie30-yriepo . JuarpaMMbl COCTOSHUS JKene30-1eMEeHTUT. KOMITIOHEHTHI,
da3pl W CTPYKTYpHBIE COCTABISIOIIME CTajed W OenbiX dYyryHoB. KOHCTPYKIIMOHHBIE
MeTaJUTHYEeCKHe MaTepHalbl. YTJIEpOAUCThIE U JerupoBaHHble ctanu. Kmaccudukanus cranei,
oTpeJicieHue TMOHSATHS KauecTBa craiu (TpeOoBaHHMS K KauecTBy). BiusHue yriepona u
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IIOCTOSIHHBIX (TEXHOJIOTMYECKUX) NIPUMECEN Ha KauecTBO CTaJM, METOJIbl YJIYyYLIECHUS KayecTBa
cTaiu (TMOBBIIIEHUE €€ KOHCTPYKIMOHHOW NPOYHOCTH). BiusHue jerupyromux 3j1€MEHTOB Ha
cBoiictBa cranu. Koucrtpykumonnsie cramu. MHcTpymeHnTtanbHble ctanu. Knaccudukarus
YIIEPOAUCTBIX M JIETUPOBAHHBIX CTane. MapkupoBka crtased UyryHbl M TBEpIbIE CIUIABBI.
CaoiicTBa M HazHayeHue uyryHa. [Ipouecc rpadutmzanmu. UyryHel cepble, Oenble, KOBKHE,
BBICOKOIIPOYHBIE, MX CBOMCTBA, 00JacTb NpUMEHEHHUs, MapkupoBka.Tepmuyeckas oOpaboTKa.
Teopust u mpakTHKa TEPMUYECKOW U XMMHUKO-TEPMUYECKONW 0OpabOTKM METaVIOB M CILIABOB.
IIpupona, MexaHuU3M M YCIOBHs TNPOTEKAaHUsS CTPYKTYpPHBIX IIPEBpAIlCHUN B CTanu. Buubl
TepMudecKkoil 00paboTku ctanmu: oTxkuT | 1 11 pona, MOTHBINA ¥ HETIOJIHBIN OTKHT, HOPMaJIU3aIIHs,
3aKajKka, OTIYCK. 3aKaJIMBAa€MOCTh U TPOKAJMBAEMOCTh cTajel. BnusHue TtepMuueckon
00pabOTKM Ha MEXaHWYECKHe CBOWCTBA cTanu. DU3MYECKHE OCHOBBI XMMHUKO-TEPMHYECKOM
06pabotku. quddy3rnoHHOE HACHIIIIEHHNE TTOBEPXHOCTH CTajlu HeMeTauiaMu. Buabl u crocoObl
ueMeHTanuu. AsotupoBaHue  crtanu. JuddysnonHas Meramnuzauusa. VoHHas XHMMHKO-
TepMuueckas o0padoTka. L[BeTHbIE MeTaNIbI M CIJIaBbl Ha UX OcHOBE. OOIIas XapakTepucTUKa 1
KJIacCU(UKaUsi METHBIX CIUIaBOB. JlaTyHu, OpOH3bI, MeIHO-HMKeNeBble CIulaBbl. OOmas
XapaKTepUCTHKa AIFOMUHHUEBBIX CIUIaBOB. JleopmMupyembie aatOMUHUEBbIE CIUIABbI, JIMTCIHbIE
alOMHHMEBBIE cIUTaBbl. OOmIas XapakTepuCTHKa MAarHueBbIX cIIaBoB. Jledhopmupyemsbie
MarHueBbIe CIUIaBbl. JINTEHHbIE MarHUEBBIE CTUIaBbl. TUTAH U CIJIaBbl HA OCHOBE TUTaHa. BiusHue
JIETUPYIOILUX 3JIEMEHTOB HA CTPYKTYPY U CBOMCTBA TUTAHOBBIX CIUIABOB. bepuiutnii u criiaBbl Ha
€ro ocHoBe. TyrormaaBkue MeTajulbl ¥ CIUIaBbl HA UX OCHOBE.

Pasnea 3. OcHoBbl KOppo3uu MeTa/Li0B. [IpHMHIMIBI M MeTOAbI 3AMTHI OT
KOppO3UH.

OcHoBHbIE TPUYMHBI KOppo3uu MerawioB. [lokazarenn kopposuu. Knaccudukanus
KOPPO3UOHHBIX MPOLIECCOB. XUMUUYECKasi Koppo3usi. ['azoBast koppo3us. Kopposust B )KUIAKOCTIX
— HE3JIEKTPOJIUTAX. DIIEKTPOXUMUYECKass Koppo3us. KuHeTrnka 3JIeKTpOXUMUYECKON KOPPO3HUH.
Koppo3ust meTaiioB B yCIOBUAX TEXHOJIOTHYECKUX CPEJ XMMUYECKUX MPOU3BOACTB. [IpuHIMITBI
W METOJbl 3alIUThl OT KOppo3uu. KOppO3MOHHOCTOMKHE METAIIMYECKHE U HEMETAIIIMYECKUE
Marepuanbl. MeToapl 3aliuThl MAllMH M annaparoB XWUMHYECKUX MPOU3BOJACTB OT KOPPO3HH.
HNHruéutopsl KOppo3un. DIIEKTPOXUMHUIECKAS 3aIIUTA. 3AIUTHBIC TOKPHITHS.

Pasznea 4. Hemerasuinueckue MaTepuaJibl

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coenuHeHuid. CTpoeHHe M CBOMCTBa
MOJIUMEPOB. TepMOpEaKTUBHBIE M TEPMOIUIACTUYHBIE mnojauMepbl. CTpoeHue MU CBOICTBA
mnactMacc.  OCHOBHBIE  Pa3HOBUJIHOCTH  MPOMBIIUICHHBIX IOJUMEPOB U ILIacTMacc.
l'azonanonnennele MmiaacTMacchl. OCOOEHHOCTH CTPOEHHUS, CBOWCTBA PE3MHOBBIX MaTEpUAIOB.
Pe3unbl 00111er0 Ha3HAYEHUS, CIIELHAIbHbBIE PE3UHBI U 00JIaCTH UX MpUMeHeHus. JlakokpacoyHbie
marepuansl  (JIKM). OcnoBubie Bunel JIKM. Kpacku, naku, TrpyHTOBKa, IINaTieBKa.
Kepamnueckune matepuanbl. KOHCTpyKIIMOHHAs, MHCTPYMEHTAJIbHAST WM TEXHUYECKas KepaMHKa.
Heoprannueckoe crexio. Knaccudukainus cTexosl MO Ha3HAYeHHIO U 00JacTU MPUMEHEHHUS.
Curamnsl. I'padut. Acbect. CBolicTBa 1 061acTu mpuMeHeHus. CMa30uHbIe Maclia, IIaCTUYeCKHe
CMa3Ku, TBEpJple CMa3z04yHble MaTepuaibl. CMa304HO-OXJIAXKAAIOIMIMNE XKUAKOCTH. J[peBecHble
KOHCTPYKIIMOHHBbIE Marepuaibl. AHTU(QPUKIMOHHBIE METANIMYECKHE U HEMETAUIMYecKue
Mmatepuansl. Komnosunmonnsle marepuansl (KM). OOmas XapakTepucTHKa KOMITO3UIIMOHHBIX
MarepuanoB.  JlucnepcHo-ympouennele KM, cimoucteie KM,  Bonokaucteie  KM.
KoMno3unmoHHele MaTepuanbl Ha METAUIMYECKOM M HeMmerauueckoil ocHoBe. CAII
(criedyeHHBIE ~ QJIOMUHHUEBBIE  TOPOLIKH). ApPMHUpPOBaHHbIE  MOJUMEpPHBIE  MaTepHAJIbI.
Kepamuueckne KOMIO3UIMOHHBIE MaTEpUAIIbL. Y TJIEPOJAHBIE KOMIIO3ULIMOHHBIE MAaTEPUAIIBI.

Pazgen 5. JxoHOMHYeCKH 000CHOBAHHBIH BbIOOP MaTepHAJIOB.

Bb1060p KOHCTPYKIIMOHHBIX MaTEpUANIOB /ISl KOHKPETHOTO TEXHOJOTHYECKOTo IMpoliecca.
Kpurepun wu anroputM BbIOOpa KOHCTPYKLMOHHBIX MAaTEpUaNoOB. ODKOJOTMYECKHE U
SKOHOMHUYECKHE ACIIEKThl MATEPUATIOBEACHNS U 3alUThl MATEPUAIIOB OT KOPPO3UHU.

4. O0beM yuyeOHOM TUCHHMILINHBI
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O0beM AUCIUTUTMHBI
B OHOI1 pabd
1L YHCOHOM pabotht 3E Akan. u. Actp. 4.

OO011ast Tpy10€MKOCTh IUCHUTIIMHbI 3 108 81
KonTakTHasi pa6oTa - ayANTOPHbIE 3aHATHS: 1,33 48 36
Jlexkmun 0,88 32 24
IIpaxTnueckue 3anstus (113) 0,44 16 12
CamocrosiTejibHasi pa6oTa: 1,67 60 45
KoHTakTHas camocTosiTebHas paboTa 0,2 0.15
CaMocCTOsATeIbHOE U3YUEHHUE PA3JICIIOB TUCITUTUTAHBI 1,67 59,8 44,85
Bua nToroBoro KOHTpoJIsi: 3auer

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUIIMHbBI
«Pu3nyeckasi XMuMHs OCHOBHBIX MPOLIECCOB B TEXHOJIOTHM HAHOMATEPHUATIOB)»

1. Heab QMCHMILUIMHBI — PAaCKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJISFOIINX XOJIOM
XUMHUYECKOTO TpOIecca, MoKa3aTh 00JIaCTH TMPUIIOKEHMSI ATHX 3aKOHOB M HAy4YUTh CTYJCHTA
TPAaMOTHO TPUMEHATh UX TPH PENICHUH KOHKPETHBIX TEOPETHYECKHUX WU MPAKTHYECKUX 3ajad,
MOHATH OCHOBHbIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX TPOLIECCOB U POJIb
KaTajau3a sl XUMUYECKON TEXHOJIOTHH.

2. B pe3yabTate u3yuyeHHus JUCHMILIAHBI 00YyYAIOUIUIICSH TOJIKEH:

Obaadams clenyOIMUA KOMIIETEHIIUSIMHI U HHIUKATOPAMU UX JOCTHKECHUS:

IK-1.1; TIK-5.2.

3namo:

- OTJINYUTETIbHBIE OCOOCHHOCTH B TIOBE/IEHUU PACTBOPOB JIEKTPOJIUTOB, CBSI3aHHBIC
C MPOXO0KICHUEM DIIEKTPUUECKOTO TOKA;

- TEOPUIO raJIbBAHUYECKUX SBJICHUM;

- TEOpPUU KUHETHKH, IYTH TEOPETUUYECKOrO0 pacyeTa CKOpPOCTeH XUMHUYECKUX
peaxkiuil ¥ OrpaHuYeHHs B IPUMEHUMOCTH PACYETHBIX METOIOB;

- OCHOBBI TEOpUU (POTOXMMHYECKMX U IEMHBIX PEaKIHi, OCOOEHHOCTH UX
CTaIMHHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBICHHUS;

- OCHOBHBIE YepThl TOMOT€HHOTO U T€TEPOTreHHOr0 KaTalinu3a, MPUUYMHbBI YCKOPEHUs
XMMHYECKOTO MpoIecca B MPUCYTCTBUU KaTalu3aTopa.

Ymemy:

- OPUMEHSTh KOHAYKTOMETPHYECKHE M MOTCHIUOMETPUYECKHE HU3MEPEHUS JUIs
oTpeeNieHus] TePMOAUHAMUYECKUX (DYHKIUNH XMMHUYECKUX PEaKUUi, KOHCTAHThI IUCCOLIMAIINY,
MPOU3BEICHUS paCTBOPUMOCTH, pH pacTBOpoOB U T.x.

- NPUMEHATh TEOPETUUECKUE 3HAHUS U HKCIIEPUMEHTAIbHbBIE METO/IbI UCCIIEIOBAHUS
¢buznueckoi XUMUU I PEIIeHUs BOMPOCOB, BO3HHUKAIOMIMX MPH HM3YYCHUH KHUHETHKHU
XUMUYECKUX PEAKIUN;

- MPOBOJIUTh AHAIN3 M KPUTUUYECKU OLICHUBAThH MOJTYYEHHBIE SKCIIEPUMEHTAIbHbIE
JaHHbBIE, 0000IIaTh U JAeaTh 000CHOBAaHHBIC BBIBOJIbI HA 0a3€ MPOBEICHHBIX OIBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX SJEKTPOXUMHUYECKUX METOJIOB HCCIEAOBaHUS Jis
ONpe/IeTICHUs] TEPMOIMHAMHYECKUX XapaKTEPUCTHUK AIEKTPOJIUTOB U XUMHUECKUX PEAKIIUA;
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- METOJaMU  OIPENEIEHUsS] IMOpsAJIKa M CKOPOCTH pEaKUuu, YCTaHOBJICHHS
JIMMUTHPYIOIIEH CTAIMA U MEXAHU3Ma U3y4aeMOM XUMUYECKON PEaKLUU;

- HaBbIKAMU COCTABJICHUS T'aJIbBAaHUYECKUX IEMEHTOB JUId LIE€JEH OINpeaeiaeHus
TEPMOIMHAMHUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEyEMOU peakuy;

- 3HAHUSIMM OCHOBHBIX 3aKOHOB XMMHYECKOW KHUHETHKH, BIIMSHUS Pa3IUYHBIX
(baxTOpoB (TEeMIIepaTypsl, IaBJICHUs, KaTaIM3aTOpa) Ha CKOPOCTh XUMUYECKOH PEaKIIHH.

3. KpaTkoe conep:kaHue 1UCHUILINHBI

Pa3nes 1. PacTBOpBI 3/1eKTPOJIMTOB

1.1 PacTBOpHBI 37IEKTPOJIUTOB B CTATHUECKUX YCIOBHSIX

TepMoanHaMHuyecKoe OMNMCAHME CBOMCTB pAacTBOPOB 3JIEKTPOIUTOB. AKTHUBHOCTU U
K03 (UIIMEHTHl aKTUBHOCTH 3JIEKTPOJIUTA U HIOHOB B pacTBOPE, CPEAHNE HOHHBIE KOIPPHUIIMEHTHI
akTUBHOCTH. CBf3b AaKTHUBHOCTU DJJIEKTPOJIUTA CO CpEAHEH HOHHOMW aKTUBHOCTBIO U
KOHIICHTpalmen anekrponuta. HoHHas cuia pactBopa. [IpaBmino monHou cuibl. OCHOBHBIE
TIOJIOXKEHUS JIEKTPOCTATUICCKON TEOPUH CHITBHBIX AIEKTpoauToB [lebas- Xrokkens. [IpenenbHblit
3akoH Jlebas-XroKKemns, BTOpO€ U TPeThe MPHUOIMKEHUs TeOpUH, rpaduyeckoe MpeCTaBIeHNE
ITUX 3aBUCHUMOCTEM.

1.2 PacTBOpHI 2MEKTPOIUTOB B TUHAMUYECKHX YCIOBHSIX

[IpoBoguuku snekrpuueckoro Toka | u Il poga, noHHAs U 37EKTPOHHAS MPOBOJAUMOCTb.
VYnaenpHas, MOJSpHas M SKBHUBAJICHTHAsl AJIEKTPUUYECKHE MPOBOAMMOCTH, B3aHMMOCBS3b MEXIY
HHAMH. 3aBUCUMOCTD YAEIBbHONW ¥ MOJISIPHOW DJIEKTPUYECKON MPOBOJANMOCTEN OT KOHIIEHTPALIMH,
TeMIlepaTypbl U TpHUpoJbl pacTBopuTens. CKOpOCTh M MOJBMXKHOCTH (20COJIOTHAs CKOPOCTh
JBIDKECHUS) MOHOB. 3aKOH HE3aBHUCHUMOTO IBMXKeHHUs MOHOB (3axkoH Kousbpaymia). lpenensHbie
MOJISIPHBIE 3JIEKTPOMPOBOJHOCTH HOHOB. OCTa(EeTHBII MeXaHW3M IepeHoca 3JIEKTPUYECTBA
MOHaMU T'HJIPOKCOHMS U ruapoKcuia. Yucna nepeHoca HOHOB. DIEKTPONPOBOJHOCTh PACTBOPOB
CWJIbHBIX JIEKTPOJINTOB, YpaBHEHHE KOPHS KBajapaTHOro (ypaBHeHue Kombpayia). [Ipumenenue
TEOPUU CHJIBHBIX AJIEKTPOJIUTOB JUIsl OOBSCHEHUS AJIEKTPOPOPETHUECKOTO U PEIAKCAIIMOHHOTO
3¢ (dEeKTOB CHMKEHUS AJIEKTPONPOBOJHOCTH. BiusHHe moyiell BBICOKON HAINpPsSHKEHHOCTH U
BBICOKOHM YaCTOTBI IEPEMEHHOI0 TOKA Ha 3JIEKTPOIPOBOIHOCTh PACTBOPOB. METOIMKH N3MEPEHUS
ANEKTPONPOBOAHOCTH. KOHAYKTOMETpHYECKOE ONIPEAEICHUE CTENEHN U KOHCTaHThI INCCOL AN
ClIabbIX DJEKTPOJUTOB, TEIUIOTHI, SHTPONMU M SHepruu ['mbbOca mporecca aUCCOLMAINY,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COECTUHEHUM.

Pa3znen 2. DiiekTpoXuMHUYeCKHEe CUCTEMBbI (1eIH)

2.1 BJ1C u 351eKTpOAHBIE TOTEHIIUAIIBI

DneKTpoXUMHUEcKUe cucTeMbl (1enu). Bo3HukHOBeHHE ckauka MOTEHIIMAala Ha TPaHUIIe
paznena mpoBoaHukoB | wm |l poma. JIBOWHOM SIEKTPUYECKUN CIOH. DIEKTPOXUMUUYECKUMA
MOTEHIIMAJ, TaJlbBaHU-TIOTeHIINAN. OOpaTUMBbIe SNIEKTPOAbI U OOpaTHUMBIE 3JEKTPOXUMHYECKUE
uenu  (9JMEMEHTHI). OJNEKTPOJABIKYILAS CHIIA TaJbBAaHUYECKOTO DJIEMEHTa, YCIOBHBIM
AJIEKTPOAHBIN MOTEHIMAI (MIOTEHIHA B BOOpoAHOH mikane). Csa3p D/]C raiibBaHnuECcKOi Lenu
C 2NeKTpoaHbIMU mnoTeHuuanamu. [lpaBuno 3HakoB OJIC M 3IEKTPOJHBIX MNOTEHLUAIOB.
TepmoanHamMuueckas TeOpHs TaJlbBaHUUECKUX sIBJICHUNU. BbIiBoJ M aHanu3 ypaBHenus HepHcra,
BbIpaxkarouiero 3aBUCUMOCTh DJIC ranbBaHMYECKOrO 3JE€MEHTa OT aKTMBHOCTEM KOMIIOHEHTOB
ANEKTPOAHON peakuuu. YpaBHeHue [uO6ca-I'enbMronbia aas 3IEKTPOXUMHUUECKUX CHUCTEM.
3aBucumocth D/IC ranbBaHUYECKOro 3JeMeHTa OT Temneparypsl. Kiaccudukanus 31eKTpo10B:
JIEKTPOBI NIEPBOTO U BTOPOTO POJA, Ta30BbIE, OKUCINUTEIBHO-BOCCTAHOBUTEIIBHBIE. Y PABHEHHE
Hepucra 1y noTeHnmana 3JaeKTpoJoB BCEX BUAOB.

2.2. 'anibBaHWYECKHUE IIEMEHTHI

Tumnbl ranbBaHUYECKUX AJIEMEHTOB: XUMUYECKUE, KOHIIEHTPALMOHHBIE, C IIEPEHOCOM, 6e3
nepeHoca. Jluddy3noHHBINH MOTEHIMA, MEXaHU3M BO3HHUKHOBEHHUS M METOJbI €r0 YCTpaHEHUs
(cBemeHHMs K MHUHMMainbHOM BenmuuHe). Meroguka wusMepenuss OJC W 3IEKTPOIHBIX
MIOTEHIIUAJIOB. IIpuMeHeHnEe TOTEHUHMOMETPUM JJIsl  ONpEAENEHUS TEPMOAMHAMHUYECKUX
XapaKTEPUCTUK XUMHYECKUX pEaKLUMH, NPOTEKAIOUIMX B TaJlbBAaHUYECKOW MMM, KOHCTaHT
XUMUYECKOTO PABHOBECHS, aKTUBHOCTEH M KO3((HUIMEHTOB aKTHUBHOCTHU 3JIEKTPOJUTOB, pH
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pacTBOpOB, IPOU3BEACHUS PACTBOPUMOCTH MAJOPacCTBOPUMBIX COEAMHEHUH. XHUMHUYECKHE
HCTOYHUKHU TOKA.

Paznen 3. Xumuyeckasi KHHETHKA

3.1. ®opmarnbHas KHHETHUKA

TepmoanHaMuueckass BO3MOXHOCTb IIpollecca M €ro IpakTH4ecKas (KUHETHYecKas)
ocyiecTBUMOCTb. [Ipenmer u 3amaun xumuueckoil KUHETUKH. OCHOBHBIE MOHATUS (POPMaTIbHOM
KMHETUKH: CKOPOCTh XUMHYECKOW PEAKIMH, MOJIEKYJISIPHOCTb, YAaCTHBIH M OOIMI MOPSIIOK.
OcCHOBHOH MOCTYJIaT XMMMUYECKONM KHHETHUKH, KUHETHMUECKOE YpaBHEHHE CKOPOCTH PpEaKLHUu.
KoHcTanTa CKOpPOCTH XMMHMYECKOW pEAKLUMH, Pa3MEPHOCTb KOHCTAHTBI CKOPOCTH. MeTomsl
OTpeJIeNIEHUs] CKOPOCTEH XMMHUECKUX peakuuid. [IpocTeie (3neMeHTapHbIe) U CII0KHBIE pEaKLIUU.
Kuneruka npoctbix U (popMambHO MPOCTHIX OJHOCTOPOHHUX TIOMOTEHHBIX peakuuid. Peakuuu
MEepBOro, BTOPOTO U TpeThero mnopsakoB. JuddepennumanbHas W HMHTErpajgbHas (OPMBI
KMHETUYECKUX YpaBHEHHH, KMHETH4ecKkue Kpusble. JIMHeHOe mpencTaBieHHEe KHHETUYECKHX
KpUBBIX JUI PEaKklIMi pa3IMyHbIX NOpsAKOB. Bpems momynpespamieHus. Peakuuu HyneBoro
nopsiaka. Meron wu30biTKa (m3omsinmu) OcTBaibia OMPENETICHUsT YaCTHBIX TMOPSAKOB T10
COOTBETCTBYIOIIEMY peareHty. [luddepeHnnanbuple U HUHTErpajbHbIE METOJbI OIpPENEICHUS
nopsiika peakuu. Pa3nuune KOHIIEHTPAlMOHHOTO U BPEMEHHOT0 NOPAAKOB. CII0KHbBIE PEAKIINH.
[IpyHIMI HE3aBUCHUMOTO MPOTEKaHMs dJIEeMEHTapHBIX peakuuil. OOpaTuMble U MapajielbHble
peakuuu nepBoro mnopsanaka. JuddepeHunanbHble YpaBHEHUS, OMMCHIBAIOIINE CKOPOCTH ITHX
peakuuii, ux UHTEerpupoBanue. Kunernueckue KpuBbie ISl KaXK/I0TO U3 pearupyronux BelecTB.
[locnenoBarensHble peakiuu 1-ro mopsiaka. Cucrema auddepeHIaNbHbIX  ypaBHEHUH,
OTHCHIBAIOLIUX KHHETUKY IIOCIENOBaTeNbHbIX peakuuil. KuHeTuueckue ypaBHEHUS U
KMHETUYECKHE KPHUBBIE JUII BCEX YYACTHUKOB peakiuu. Bpems NocTHKeHUs MaKkCcUMalbHON
KOHIICHTPALIMH TMPOMEXYTOYHOTO BELIECTBA. 3aBUCHUMOCTh MAaKCHMAaJIbHOW KOHIIEHTPALIMHU
MIPOMEXKYTOYHOIO BEUIECTBA OT COOTHOLIEHUS KOHCTAaHT CKOPOCTEM OTIENbHBIX CTaauid
MOCJIeI0BATENIbHOM peakiuu. [[puHIMI TUMUTHPYIONIEH CTaIUK MOCIEA0BATEIbHON XUMUYECKOM
peakuuu. CranMoOHApHBIM PEXUM MNPOTEKaHUS MOCIEIOBATENbHBIX peakuuid. Meton
KBa3UCTAI[MOHAPHBIX KOHLIEHTPALUH, 001acTh MpuMeHeHus. BiiusHue TemnepaTypbl Ha CKOPOCTh
XUMUYECKON peakiuu, npuommkeHHoe mnpaBwio Bant-I'odpda. YpaBmenune Appenuyca B
mapdepeHnnanbHO W WHTErpadbHOM  dopme. DddeKkTuBHAsS dSHEPrus aKTHUBALUUA U
MPEA3KCIOHEHIMATbHBIM MHOKHUTEIb, METO/IbI UX OTIPEAEIICHHS U3 SKCIIEPUMEHTAIbHBIX JaHHBIX.

3.2. Teopuu XUMHYECKON KUHETUKHU.

Teopuss axktuBHbIX (OmHapHBIX) coymapeHuidt (TAC). CkopocTh peakIuu Kak YHCIIO
CTOJIKHOBEHHUI aKTUBHBIX MOJIEKYII B €IMHUIY BpeMeHU. KoHcTaHTa CKOpOCTH OMMOJIEKYIISIPHOMA
peakun. OU3NYECKUI CMBICI NPEAIKCIOHEHIIMAIBHOIO MHOKUTENS UM SHEPrUM aKTHBALUU B
pamMKax TeOpHH aKTUBHBIX coyaapeHuil. Crepuueckuil pakTop, HEOOXOAUMOCTh €r0 BBEJICHUS B
KMHETUYECKOE ypaBHEHHE peakuu. JJOCTOMHCTBA U HEJOCTATKU TEOPUU AKTUBHBIX COYIapEHUMN.
MexaHu3M MOHOMOJIEKYJISIpPHBIX Ta30BbIX peakuuit B pamkax TAC, cxema Jlunpemana.
HcronkoBaHne NpUYMH M3MEHEHHS IMOPSAIKA MOHOMOJIEKYJISPHON peakUUu NP HW3MEHEHUU
JTABJICHUSI.

Teopust mepexonHoro coctosHus (aktuBupoBanHoro komiuiekca) (TIIC wnmu TAK).
OcnoBuble nosoxkeHuss TIIC, kuHernueckas cxema peakuuu. [oBEepXHOCTH NMOTEHLMATBHOU
SHEpPruM, KOOpJAMHATA pEaKUUH, IyTh PEaKUU. AKTUBUPOBAHHBIM KOMIUIEKC U €r0 CBOWCTBA,
UCTUHHAs dJHeprus aktuBauuu. CKOpOCTh PEAKIMM — CKOpPOCTh paclaja aKTHBHPOBAHHOIO
KOMILJIEKCa (ckopocCTb €ro IIPOXOXKICHUS yepes MOTEHIIMATIbHBIN Oapbep).
KBasurepmoaunamuueckass ¢opma ypaBHeHuss TIIC, sHTampnust M SHTPONMS aKTUBALUM,
TPAaHCMUCCHOHHBIN  K0o3(duuument. CBA3p  SHTANBOUM  aKTHUBAMU € 3((eKTUBHOM
(3KCTIEpUMEHTAJIBHOM ) SHEPTUEN aKTUBALUH.

3.3. ®OTOXMMHUYECKHUE U LIEMTHbIE PEAKIINU

@DOTOXMMHUYECKHE PEAKIHUU, TEePBUYHBIE W BTOPUYHBIE (POTOXMMHUYECKHE IPOLECCHI.
®otomuccormanuss U ¢poronus. Dortoduznueckue (Ie3aKTUBALMOHHBIE) MPOLECCHl IMPHU
MOTJIOIIEHUH M3NTydeHus. 3akoHbl (oTtoxumuu: I'porryca-lpemepa u Ditnmreiina-IlITapka.
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KBanToBblii BhIx0A. KuHEeTHKa MIpoIeccoB, MPOMCXOIAIIUX C Y4acTHeM (DOTOBO3OYKICHHBIX
moutekyn. Cencubunuzaropsl, CeHcHOMIM3UpoBaHHBIE (PoTOXUMUYEecKHe peakuuu. OCHOBHBIC
pasnuuus peakuuid ¢ (OTOXUMHYECKUM U TEPMHUYECKMM HHHUIMHUpOBaHHEM. DOTOXMMHUYECKUE
MpoILecchl B atmocdepe, GOTOCHHTE3.

Hennsle peakuuu. Ilpumepsl peaknui, IPOTEKAOUIUX II0 LEINHOMY MEXAHU3MY.
OCOOEHHOCTH W OCHOBHBIE CTaJUH HEMHBIX peakuuid. MeXaHW3Mbl 3apOXKIEHUS, Pa3BUTHS U
oOpeiBa merneid. JIuHeHHBIW W KBaIpaTH4YHBIA OOpBIB IEmel. 3BEHO IIeNH, JIMHA ISIH.
HepasBeTBneHnHble M pa3BETBIICHHBIEC LENHbIE peakuuu. KuHeTnka Hepa3BETBICHHBIX LEMHBIX
peaxumii. CTaguu pa3BeTBICHHON IETTHOW peakuui. BeposaTHOCTh 00pBIBa M pa3BETBIICHUS LICIIH.
PasButHe pa3BETBICHHBIX LEMHBIX PEAKIUN BO BPEMEHM, CTALIMOHAPHBIM M HECTalMOHApHBIN
peXuMBl TedyeHMs peakuuu. lIpenenpHble fABIEHUS B pPa3BETBICHHBIX peakuusax. HuxHuil u
BEpPXHUU ITpeJienbl BOCIIaMEHEeHUs (B3pbIBa) LIEMHOM peakiuu. [1omyocTpoB BociiaMeHeHusl.

Paznen 4. Karanus

l'omoreHHblii U rereporeHHbld KaTanu3. ABTokarann3. OCHOBHBIE 3aKOHOMEPHOCTHU
KAaTAINTUYECKUX peakiui. BiusHue karanusaropa Ha TEPMOJAMHAMUYECKHE M KHHETHUYECKHE
XapaKTePUCTUKH  XUMHUYECKMX  peakuumid. CeNnekTMBHOCTb  JIEHCTBUS  KaTaJlM3aTropa.
Karanntrueckass akTMBHOCTB, YZAE/IbHAs KaTAJIMTHYECKAas AKTUBHOCTb. |'OMOTE€HHBIN KaTaaus.
CnuTHBIA M pa3feNbHBI MEXAaHM3MBl KaTaJIUTUYECKUX PEAKIMM, SHEPreTUYECKUe auarpaMMbl
B3aMMOJICHCTBUS PEareHToB ¢ Karanuzatopom. OO u crernuduueckuii KHCIOTHO-OCHOBHBIH
katanu3. O¢@deKkTHBHAsT KOHCTAHTa CKOPOCTH peakluu, KaTalIu3HpyeMOM BeIIecTBaMU C
KHCIIOTHO-OCHOBHBIMH ~ CBOWCTBaMH. KaramuTudyeckne KOHCTAaHTBI CKOPOCTH  PEaKLHH.
I'ereporennsiii katanu3. CKOPOCTh T€TepOreHHO-KaTaIUTUYECKOH peakiuu. TUIbI reTeporeHHbIX
KaTaau3aTopoB. 3aKOH JEHCTBYIONIMX TMOBEpXHOCTEH. Ponb aacopOIuM B TreTeporeHHOM
nponecce. KuHeTnka rereporeHHO-KaTalUTHYECKUX PEaKLUUi, He JTUMUTUPYEMBIX TUQQYy3HEH.
OTtpaBiieHHE KaTaIM3aTOPOB.

4. O0beM yueOHOH TUCUUIIJIMHBI

Bun yue6Hoit paboTbl 3E Axan. 4. Actp. u.
OO6m1ast TpYA0€MKOCTh JTUCITUILTHHBI 5,0 180 135
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,78 64 48
Jlexkmn 0,89 32 24
[Tpaktnueckue 3ansatus (113) 0,89 32 24
CamocrosiTejibHasi padoTa 2,22 80 60
KoHTakTHas camocTosTebHas padoTa - -

2,22

CaMOCTOATEIbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 80 60
Bujabl KOHTPOJIS:
9K3aMeH 1 36 27
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIHS 1 0,4 0,3
IToaroToBka K 3K3aMeHy 35,6 26,7
Bua uToroBoro KOHTpoJIsi: 9k3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«KoMIno3u1iuoHHbIe MATEPHAJIBD)

1 Heap aucuMmIiMHbI — O3HAKOMUTH CTYJIEHTOB C OCHOBHBIMHM THUIIAMU COBPEMEHHBIX
KOMITO3UITMOHHBIX MAaTEPHUATIOB, UX (U3UKO-XUMHYECKUMU CBOMCTBAMH M METOaMU TMOJIy4EHHUS,
M0Ka3aTh NEPCHEKTUBHBIEC HANIPABIEHUSI PA3BUTHSI KOMITIO3UIIMOHHBIX MaTEpUAJIOB.

2 B pe3yabrare wu3yYeHUs] IMCHMINIMHBI O00y4Yawlnuiics N0 NporpaMmme
0akaJlaBpUAaTAa J10JIKEeH:

Obaadams cleqyOIUMA KOMIIETSHIIMSIMA U UHIUKATOPAMU UX JIOCTHKECHUS:
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IIK-1.1; T1IK-1.2; TIK-1.3

3uame:

— OCHOBHBIE THUITBI KOMIIO3UIIMOHHBIX MAaTEPHAJIOB;

—  (pUBMKO-XUMUYECKHE OCHOBBI CO3aHUS KOMIIO3UIIMOHHBIX MaTePHUAIIOB;

— OCHOBHBIE€ XapaKTEPUCTUKH M CBOMCTBA KOMIIO3HIIMOHHBIX MAaTEPHUAJIOB PAa3IUYHOTO
Ha3HAYEHHUS;

Ymemn:

— BBIOMPATH KOMIIO3UIIMOHHBIC MATEPHUAIIBI JJIs1 KOHKPETHBIX 11EJICH;

Braoemy:

— HaBBIKAMH aHAJIM3a HAYYHO-TEXHUUYECKOW JIMTEPATyphl B 00JACTH KOMIIO3UIIMOHHBIX
MaTepHuaos;

— METOJIaMH TIPEJICTABIICHUS] JIMTEPATYPHBIX U OSKCIEPUMEHTAIBHBIX CBEJACHHN O
CBOMCTBAX, METOJaX IMOJYYEHHUsI M 00JACTsIX MPUMEHEHHUS HAaHOMATEPHUAJIOB U HAHOCTPYKTYpP B
BHJIe pedepaToB, OTYETOB, TOKIAOB U MPE3CHTAINH.

3. KpaTkoe coaep:kaHue TUCHUILTHHBI

Pazgea 1. OCHOBBI KOMIIO3UIMOHHBIX MATEPHUAJIOB

BBenenue, 0CHOBHbIE OmNpeiesieHHs, KPATKasi XapaKTePUCTHKA KOMMO3UIMOHHBIX
MatepuasioB. OCHOBHBIC omlpeneseHus. Tumel cBsi3u Ha rpanuie pasaena ¢asz. Llemu co3zmanus
KOMMO3UTOB. MCTOpus KOMMO3WIIMOHHBIX MarepuayioB. Kiaccudukamus KOMITO3UIIMOHHBIX
MaTepHuasoB 10 MaTEepHaTy KOMITO3UIIMH, TUITY apMaTyphbl €€ OPUEHTAIIUH, CTIOCO0Y TOTYICHHS
KOMIIO3UIIMU W W3JCTUNA M3 HUX. THIBI CTPYKTYpP KOMIIO3UTOB. JIOCTOMHCTBA M HEJOCTATKH
KOMTIO3UITHOHHBIX MaTEPHAIOB.

JucnepcHo-ynpoyHeHHbIE KOMITO3ULIMOHHbIE MaTepHAaJIbI. Knaccudukanus
KOMIIO3UITMOHHBIX MAaTE€pPUAIOB IO CTPYKTYpPHOMY Mpu3HaKy. OCHOBHBIE TPYIIIBI JUCIIEPCHO-
YOPOYHEHHBIX  KOMITO3MIIMOHHBIX  MaTepHaloB. TEXHOJOTHUS  TOJY4YEHUS JUCIEPCHO-
YIPOYHEHHBIX KOMIO3UITHOHHBIX MAaTEPHAIIOB.

BosiokHHCTBIE M CJIOHCTbIe KOMIIO3UIIMOHHBIE MaTepuabl. BoiokHHUCTBIE
KOMIIO3UITMOHHBIC MaTepuainbl, uX kiaccudukanus. OCHOBBI TOPMOXKEHHS DPa3pyIICHHS
BOJIOKHHUCTBIX KOMIIO3UITMOHHBIX MaTepHaioB. MeTOAbl TMOJYYCHHUS BOJOKOH M HHUTEBUIHBIX
KkpuctauioB. Kinaccudukaruss HUTEBUIHBIX KPUCTALIOB 1O pazmepaMm. Co31aHue MOKPBITUS Ha
MMOBEPXHOCTH M OPUEHTUPOBAHHE HUTEBUIHBIX KpHUCTAIOB. CJIOHMCTBIE KOMIIO3HITHOHHBIC
Marepuanbl. OU3MYECKHE OCHOBBI TOPMOXKEHHUS Pa3pyIICHUS B CIOUCTBIX KOMIO3UITMOHHBIX
Marepuaiax, OCHOBHbIC MeXaHU3MBI. [loTydeHre CIIOUCTBIX KOMIIO3UITMOHHBIX MAaTEPHAIIOB.

KoMno3nunoHHbIe MaTepHAJIbl HA MeTALJIMYeCKOH 0cHOBe. VIcTOopus MeTaimtoBeIcHUS
Mertauibl, UX CTPOCHHUE, KPUCTATU3ANMS. THUITBI KPUCTALNTHYECKUX pemeToK. KoMmo3uimonHeie
MaTepuagbl ¢ METANIMYECKOW MaTpHIlel, KiIacCu(pHUKaIus, TpUMeHeHne. MeToabl MOoTydeHHUs
METAJUIOKOMIIO3UTOB. BOJIOKHUCTBIE METAUIMYECKHE KOMIIO3UITMOHHBIC MaTepHallbl, UX
XapaKTepUCTUKa, CBOWCTBA M MeToAbl mnonydeHus. OOnacTd NPUMEHEHUS BOJIOKHUCTBIX
METAJUTUYECKIX KOMIO3UIIMOHHBIX MaTepranoB. CBOKWCTBA M METO/IbI OJTYyYEHUS IICEBIOCIIIABOB
Ha OCHOBE >Kejie3a. DBTEKTUYECKUE KOMIIO3UIIMOHHBIE MaTepuaibl. Jl1crepcHO-yIpoYHEHHBIE
KOMIIO3UITMOHHBIC MaTepuabl Ha OCHOBE ATIOMUHHUS (CIICYCHHBIC ATIOMHHHEBBIC IOPOIIKH).
JlucrepcHO-ypOYHEHHbIE KOMITO3UIITMOHHBIE MaTepHallbl Ha OCHOBE OCPUILIHSI, MarHUsl, HUKEIs,
KobOaibTa.

Pa3nen 2. Tunbl KOMIO3MIMOHHBIX MATEPHAJIOB M 00J1ACTH UX NPUMEHEeHUS

Kepamunueckue komno3uuuoHHble Mmatepuajbl. Krnaccudukamuss u mnpuMeHeHHE
kepamMuku. TyroriaBkue COeIMHEHUS TEPEXOIHBIX MeTalIoB. Knaccudukarus mo XuMu4eckoMy
cocTaBy. OKCH/Ibl QIFOMUHUS, UUPKOHUS, IBOMHBIE COEAMHEHUS U TBEP/IbI PACTBOPHI B CUCTEMAX.
Tpolinble coeauHeHus. beckucioTHeie TyromiaBkue coenuHenus. Cuanonsl. TexHonorus
MOJYYeHHUs] KepaMUYeCcKUX maTtepuasioB. [Ipoiiecchl mosiydeHHs] TOHKOAUCIIEPCHBIX MOPOIIKOB.
[Iponeccrl noay4eHus: BOJOKOH U HUTEBUIHBIX KPUCTAILIOB.

Yriepoa-yriiepogHble KOMIO3MIMOHHbIE MaTepUasbl. AJUIOTPONHBIE MOAUDUKAIINH
yraepoaa. Knaccudukarus yriepoassix marepuanoB. OCOOEHHOCTH, apMUPYIOIIHE KapKaCh
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YIIEPOI-YIAEPOIHBIX KOMIIO3UIIMOHHBIX MaTepuaioB. CBOMCTBa, CMauYuBAEMOCTh YIJIEPOIAHBIX
MarepuanoB. TEXHOJIOTHS MOJIYYEHHUS YrIepOA-YriIepOAHBIX KOMIIO3UIMOHHBIX MaTEPHaOB.
Matpuibl yriaepoa-yriaepoaHbIX KOMIIO3HIIMOHHBIX MaTepuaioB. TpeOoBaHHS K MOKPBITHUSIM
YIJIEPOA-YIIEPOAHBIX KOMIIO3MLIHOHHBIX MaTepHanoB. TpemumHOCTOMKOCTh. [IprMmeHeHne
YTJIEPO-YTIEPOAHBIX KOMIO3UIIMOHHBIX MATEPUAIIOB.

IMosmmMepHble KOMIO3UIMOHHBIE MaTepuayabl. HanoysHuTenn KOMMNO3UIIMOHHBIX
MarepuaioB. HamomHuTenn  mius  HAHOKOMITO3UTOB.  Kilaccudukamus — MOJMMEPHBIX
KOMITO3UI[MOHHBIE MAaT€pUAIOB. MeEXaHU3M B3aUMOJICUCTBUSA KOMIIOHEHTOB MOJUMEPHBIX
KOMIIO3UIIMOHHBIX MarepuasnoB. KpuTuueckas mjvHa BOJIOKOH. ['MOpuIHBIE W TpaJMCHTHbHIC
ApPMUPOBAHHBIE IUIACTUKU C PETYIUPYEMBIMH MEXAaHUYECKMMHM CBOWCTBaMH. MaTpuubl
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepuaioB. CMombl. THITBI HEHACHIIEHHBIX MOIHMI(PHPHBIX
cMot. [lonydyeHne mMOMMMEpPHBIX KOMIIO3UTOB. [lomMMepHbIe HAHOKOMMO3WUTBI Ha OCHOBE
opranoryinH. OTHeCTONKHE MOJIMMEPHBIE HAHOKOMITO3UTHI. METO bl TOBBIIIEHUSI OTHECTOWKOCTH.
Hanomeranmsl kak anTunupensl. KoMno3uTel Ha OCHOBE HAHOBOJIOKOH.

HanoxoMIo3uThl. [TonsaTne TepMHHA «HAHOKOMIIO3UTY. Knaccuduxarus
HaHOKOMITO3UTOB. COBpPEMEHHBIN PHIHOK HAHOKOMIO3UTOB. BBl KEpaMUYECKUX KOMIIO3UTOB,
ux coctaB. Kepmetsl. Kepamnueckne HAaHOKOMNO3UTHI, UX BUbI. [[pMeHeHrE HAHOKOMITO3UTOB.
Hanonokpertus. I'ubpuansie opraHo-HeopraHn4eckue KoMrno3uTbl. CaMoouuInaomuics OeToH.
Hamonmaurenn i HAHOKOMIIO3WUTOB (YriepoJHbIE HAHOTPYOku). Kommo3uThl Ha OCHOBE
HaHOBOJIOKOH. O0acTH MPUMEHEHHSI HAHOBOJIOKOH. [lomydeHune momMepHbIX HAHOKOMIIO3UTOB.
CrioucThie CMIIMKATBI — MNIMHUCThIE MUHEPAITBIL. «HTEMIeKTya IbHbIEe» TOJTUMEPHBIE KOMITO3UTHI.
[ToxxapHass omacHOCTh TMOJIUMEPOB. MeEXaHU3Mbl CHWKEHUSI TOPIOYECTH MOJUMEPHBIX
MarepuanoB. [IponzBoacTBo 3ameuTeneil ropeHusi. OrHECTOMKHE CBOMCTBA HAHOKOMIIO3UTOB
Ha OCHOBE CJIOUCTBIX COEANHEHUI.

4. O0beM yueOHOI JUCHMIIITHHBI

O0beM TUCHHUILINHBI
Buna yueOHoi# padoThl Axan. | Actp.
3E
q, q,

OO0u1asi TPY10€eMKOCTb I CIUTIITMHbI 3,0 108 81
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,89 32 24
B TOM 4HcJe B (popMe MPAKTHYECKOii MOAT0TOBKH 0,11 4 2
Jlexkimn 0,45 16 12
[Ipaktuueckue 3ausatus (113) 0,45 16 12
8 MoM uucie 8 hopme npaKmuyeckol n0O20mo6KuU 0,11 4 2
CamocTosiTesibHasi padoTa 2,11 76 57
KoHTtakTHas caMocTosITeNbHAs paboTa 0,4 0,3

2,11
CaMOoCTOATETbHOE N3YUEHUE Pa3/IelIOB IUCIUTUIUHEI 75,6 56,7
Buja koHTpOJIS: 3adeT ¢ OEHKOH

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«DU3UKO-XUMUSI HAHOCTPYKTYPHPOBAHHBIX MATEPHATOB)»

1. Heap aucuumiamHbl: 00ydeHHE CTYAEHTOB (DPU3MKO-XUMHUYECKUM 3aKOHOMEPHOCTSIM
(bopMUpOBaHUS HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB, O3HAKOMJIEHHE CTYJICHTOB C OCHOBHBIMHU
KJIacCaMU HAHOYACTHIl U HAHOMATepHasoB, UX (U3UKO-XMMHUYECKMMH CBOMCTBaMH, a TaKXe CO
CJIO>KUBIIMMHUCS M NIEPCIIEKTUBHBIMU 00J1aCTAMU NPUMEHEHUSI HAHOMATEPHAJIOB.

2. B pesyabrare wu3y4yeHusi AMCHMIUIMHBI O0y4YalOIMics IO MporpaMmme
O0akajiaBpuaTa J0JI/KEeH:

Obnadamye cleayOMUMH KOMIIETEHIIMSAMU U UHIMKATOPAMH UX TOCTH)KEHUS:

[1K-4.1; [IK-4.2; TIK-4.3; TIK-5.1; T1K-5.2; [1K-5.3; [1K-6.1; [1K-6.2; TIK-6.3

3nams:
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- OCHOBHBIC THUIIBI HAaHOMATEPHAJIOB M HAHOCTPYKTYp, MX OCHOBHBIC (pu3nyeckue u
XMMUYECKHE CBOMCTBA M OCHOBHBIE CIIOCOOBI MX IOTYYCHHS;

- OCHOBHBIE IIEPCIIEKTUBHbIE 00JIACTH IPUMEHEHUS Pa3IMYHbIX BUJIOB HAHOMATEPUAJIOB;

Ymemo:

- BEIOMpATh HEOOXOIMMbIE BU/IbI HAHOMATEPUAJIOB U HAHOCTPYKTYD;

- BUJIETh [IEPCIIEKTUBBI BO3MOXKHOTO IPUMEHEHNU S HOBBIX HAHOMATEPUaIOB U HAHOCHUCTEM;

— OpHEHTHPOBATHCS B JIUTEpAType, IMOCBALICHHOW pA3JIMYHBIM HaHOMarepuajgiaM H
HaHOCTPYKTYpPaM;

Braoemy:

- METOJIaMHU IIPEJCTaBICHMSI JIUTEPATYPHbIX M OKCIEPUMEHTANbHBIX CBEACHUH O
CBOMCTBaX, METOJIaX MOJY4YEHUS U 00JIaCTAX MPUMEHEHUS HAaHOMAaTepHaJlOB U HAHOCTPYKTYp B
BUJIE pedepaToB, OTUETOB, JOKIA0B U IPE3CHTALUH.

3. Kpatkoe cogep:kaHue AMCHUTIIHHBI

Beenenne. OcHOBHBbIE NMOHATHS 0 HAHOMAaTepUaJIaX U HAHOTeXHoJoruu. Yto Takoe
«HaHo». OmpeneneHue HaHOOOBeKTa. OrnpesernieHne HAHOTEXHOJOTUH. OCHOBHBIE MPUYHUHBI
0co0bIX CBOICTB HaHOOOBEKTOB. Pa3mepHblil addexr. Hanomarepuansl. Pa3zButue Hayku o
HAaHOCTPYKTypax M HaHomaTepuanax. OcoOble cBolicTBa HaHOMarepuasioB. HaHoTexHosorus.
3aau 1 BO3MOXHOCTH HAHOTEXHOJIOTMH Ha COBPEMEHHOM JTarle.

O0mme cBoiicTBa W TUObI HaHOO0beKkTOB. Kilaccubukanus HaHOOOBEKTOB.
HaHnooObekThl B TBEP/IOM BELIECTBE, B XKUAKOCTAX U razax. OcoOble pusnueckue U XUuMUYECKUE
CBOMCTBa HAHOOOBEKTOB M HAHOCTPYKTYpHUPOBAaHHBIX cucTeM. OCHOBHBbIE 3aKOHOMEPHOCTH
M3MEHEHHsI CBOMCTB HaHOMarepuasioB. ['paHuubl paznena (as3. Ponp Mexd@asHbIX TpaHUI B
(¢bopMHUpOBaHMM CBOMCTB HaHOMAaTepHalOB. 3aBUCUMOCTb CBOMCTB OT pa3Mepa YacTHll.
DOneKTpoHHBIE CBOMcTBa HaHodacThll. (OCOOEHHOCTH TEPMOJWHAMUKH HAHOOOBEKTOB.
KBasupaBHOBecMe B HaHOCHCTEMax. YCTOMYMBOCTHP HAaHOOOBEKTOB. KWHeTHWKa MPOIECCOB B
HaHocHucTeMax. Du3nueckrue, XMMUYECKHE CBONCTBA HAHOOOBEKTOB: HAHOUYACTHII, HAHOTPYOOK U
HAHOIPOBOJIOK, aMOP(HBIX HEOPTraHUYECKHX HAHOCTPYKTYyp. dpakranbl B ONUCAHUH CBOMCTB
HaHOMAaTepHuasoB.

OcHOBHBIE THNBI  HAHOCTPYKTYpP B  JJeKTpoHuKe. [lomynmpoBogHUKOBBIE
HaHOCTPYKTYpPBI: KBAHTOBBIE SIMbl, HUTU U TOYKHU. VcKyccTBeHHBIM aToMm, KBaHTOBBIE TOYKH.
[Tonydyenue kBaHTOBBIX ToueK. JIuTorpadus. KBantoBbIii s1azep.

ITopomkn U 00beMHble HAHOCTPYKTYPHbIe MAaTepUHaJbl. YJIbTPaAUCIECPCHbBIC
Marepuanbsl.  Knaccudukamuss  mopomkoB.  Meroapl  MOJY4Y€HHS ~ HaHOIOPOIIKOB.
KonconuaupoBanuele HaHOMarepuanbl. lloBeneHue HaHOYAcTUL HpU CHEKAHMH. MeTonabl
MOJIyueHUs: OOBEMHBIX HAHOCTPYKTYpHBIX MaTepuaioB. VHTeHCHBHas IulacTUYecKas
negopmarusi. CBOICTBAa HAHOCTPYKTYP, MOTYYEHHBIX PA3TMUYHBIMU METOaMHU.

Yraepoanbie HaHOMAaTepuaabl. OyiepeHsl, yriaepoaHble HAHOTPYOKH U HAHOBOJIOKHA,
Oymnepensl U ux cBoiictBa. OTKpbITHE HAHOTPYOOK. HanoTpyOku u HaHOBOJOKHA. OCHOBHBIE
MyTH TONy4eHUS HAHOTPYOOK H HAHOBOJOKOH. @dusnueckue M XUMHUYECKHE CBOMCTBA
HaHOOOBEKTOB: HAHOYACTHUII, PYIJIEPEHOB, HAHOTPYOOK, HAHOBOJIOKOH. O0IaCTH UX TPUMEHEHHUSL.

Kuaacrepsl. Onpenenenue. Buapsl kiaactepoB. MHOrosiiepHble KOMIUIEKCHBIE COSAMHEHUSI.
Monexynsipasle  knactepel. Kiacrepuele Marepuansl. OcoOble  CBOMCTBa  KJIacTepoOB.
Heyrnepoanbsie TyOynspHble HAaHOCTPYKTYphl. KiacTepbl — Kak 3JI€MEHThl HaHOPAa3MEPHBIX
00BEKTOB.

HaHocTpyKTYpBI B KHAKOCTAX. MHULEUIBI, MHUKPO3MYJIbCUH, HAHOJUCIIEPCUU.
HanoctpykrypupoBanubie renu. Knactepsl B pactBopax. KosuiomagHbele 4acTHII METaUIOB.
MarnuTtHble )xuakoctu. HaHocTpykTypupoBaHHbIe cTekna. PU3n4ecKue 1 XMMUYECKHUe CBOMCTBA
TOHKHMX IUICHOK M MOBEPXHOCTHBIX CJIOEB, MULEUIAPHBIX CUCTEM U MHUKDPOAMYIbCUM, HKUIKUX
KPHUCTAJUIOB, a3p0O30JIEH, 30J1eH, ree.

HanocTpykTypHbBIE IUICHKH, NMOKPbITHS " NOBEPXHOCTHBbIE CJI0M,
HanoctpykrypupoBanubie nokpsitus. Komno3utseie nokpeitus. [Inenku Jlenrmiopa-buaomxerr.
MeTo1 MOJIEKYIIPHOTO HAacIauBaHUSL.
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Iopuctoie Tesa Ou3ndeckue U XUMUYECKUE CBOHCTBA HAHOOOBEKTOB - HAHOTIOPUCTHIX
TeJ, MOJIEKYJISIpHBIX cuT. HOMeHKnarypa pasmepos 1op.

Membpanbl. MemOpannbie iporiecchl. Kiaccudukarus memMOpan. MoJIeKyIsIpHbIE CUTA.
TpexoBsle MemOpanbl. lcnonp3oBaHME TPEKOBBIX MeMOpaH, Kak MaTpUIbl JUIS CHHTE3a
HaHOCTPYKTYD.

Cynpamonekyasipable aHcam0au. MoJliekylsipHOe pacro3HaBaHHe, HHMOpMaLus,
KOMIUIEMEHTAapHOCTh.  IIpomeccel  mepeHoca ¢ HocuTelsiMU.  MonekyisipHble U
cylpamoJieKyJisipHble ycTpoiicTBa. CaMocOopka M camMOOpraHu3alus 3anporpaMMHpPOBAaHHBIX
CYNPaMOJIEKYJISIPHBIX CUCTEM.

AccemOjiepbl M MOJIEKYJISIDHbIe MAalIMHbI. HaHoMexaHnyeckue M HaHORJIEKTPOHHBIE
ycTpoiicTBa. AcceMOiiepbl U MOJIEKYJIIPHbIE MAIIMHBI.

Hanoo0bexkThl B okpyxawmeii cpene. Ilpuponnbie HaHOOOBEKTH. «YepHble
KypwIbIIUKW». LIlyHruT. POJIb HAHOYACTHUIL B TPAHCTPAHUYHOM IIEPEHOCE XUMUYECKHUX IEMEHTOB
B OKPYXaloIlIeH cpeae.

3akiarouyenue. ClI0XKUBIIMECS U NEPCIIEKTUBHBIE 00JIACTH IPUMEHEHHUsI HAHOMAaTEepUaJoB
B pa3iIM4YHBIX OTpacifx MPOMBINUIEHHOCTH. llepcrekTuBbl M MpoOIEMBI HCHOJB30BaHUS
HaHOMAaTEepPHAJIOB U HAHOTEXHOJIOTUU B Pa3IMYHBIX 00JIACTSAX.

4. O0bem yueOHOH TUCUMIIIIMHBI

O0beM TUCHUIIIINHBI
Bupa yueOHo# padoThbl Axan. | Actp.
3E
. .

OO0uiasi TPy10€eMKOCTD TN CHUTITHHBI 8,0 288 216
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSTHS: 3,11 112 84
B TOM 4HcJe B (hpopMe NPAKTHYECKO# MOAT0TOBKH 1,78 64 48
Jlexkun 0,89 32 24
[Tpaktuueckue 3ansatus (113) 0,44 16 12
JlabopaTtopHusie paboTs (JIP) 1,78 64 48
8 MoM uucie 8 hopme nPpaKmuyeckol n0O20mMo6KuU 1,78 64 48
CamocrosiTeJibHasi padoTra 3,89 140 105
KonTtakTHas camocTosTenbHas paboTa - -

3,89
CaMOCTOSATETLHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI 140 105
Buja kouTpos:
JK3aMeH 1 36 27
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 1 0,4 0,3
IToarotoBka K 5K3aMeHY. 35,6 26,7
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«I'a3o¢a3ubie npoueccsl NOJTYyYeHU HAHOMATEPHATIOB)

1. Heap mucuMnuHbl: TpuoOpeTeHrne 3HaAHUK O (PU3MYECKUX U XMMHUYECKHUX METOJaX
MOJIyueHUs] HaHOMATepHalloB B Tra3oBOM (a3e, B TOM UHCIE€ HAHOYACTHI], HAHOHUTEU U
HAaHOTPYOOK, MJICHOK M TOKPBITHIA, MAaCCUBHBIX HAHOCTPYKTYPHUPOBAHHBIX M MHUKPOTIOPUCTHIX
MaTepuasios.

2. B pe3yabrare wu3ydYeHMs JAUCHUILVIMHBI O0y4awluiics 10 mNporpamme
0akajaBpuAaTa J10JIKeH:

Obnadams CleqyOIUMA KOMIIETSHIIMSIMA U UHIUKATOPAMU UX JTOCTHKCHUS:

VK-2.5; [IK-5.1; TIK-5.2; T1IK-5.3; TIK-6.1; I1K-6.2; [1K-6.3

Suamo:
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- (pu3MKO-XMMUYECKHE OCHOBBI METOJIOB IMOJIYYCHHS HAHOYACTHII U HAHOMATEPUAIOB B
ra3oBoii (ase;

- OCHOBHBIC (M3MYECKHE W XHMHYECKHE METOJbl TOJYYCHUS HAHOYACTUI[ U
HAaHOMATEPHUAJIOB B Ta30BOH (ha3e U MEPCHEKTUBEI UX MPUMEHEHUS;

- OCHOBHBIC TEXHOJIOTUYECKHE OTIepaliui U 000pyA0BaHUE IS MTOJTyUYEHUSI HAHOYACTHUI] U
HaHOMAaTepHaJIOB B Ta30BOH (aze;

- TpeOOBaHUSA K KA4eCTBY CBHIPbS M TMOJYyYaEMBIX MPOIYKTOB I PA3IMYHBIX METOJOB
MOJTyYCHUSI HAHOYACTHUI] 1 HAHOMATEPUAJIOB B Ta30BOH (ase;

Ymems:

- BEIOMpATh HEOOXOUMBINA METOJ CHHTE3a HAHOYACTHII U MOJIyYCHUS HAHOMATEPHUAaJIOB B
ra3oBoii (haze ¢ yueToMm TpeOOBaHUH K Ka4eCTBY POIYKTa U IKOHOMHUYECKUX ITOKa3aTeleH;

- ONTUMM3UPOBATH MApaMeTPhl BHIOPAHHOTO METOJIAa CMHTE3a IMOJ KOHKPETHBIC ETH U
3a/1auu;

Braoems:

- HaBBIKAMU UCTIOJIb30BaHUS TEXHUUECKUX CPEICTB ISl U3MEPEHUS U KOHTPOJIS OCHOBHBIX
MapaMeTpOB TEXHOJIOTHYECKUX MPOIIECCOB MOTYYEHUS HAHOYACTHI] U HAHOMATEPHAJIOB B Ta30BOI
dbaze;

- HaBBIKAMHU aHAJW3a HAy4YHO-TEXHUYECKOUW JIUTEPaTyphl B 00JACTH METOJOB MOTydEHUS
HaHOYACTHI[ 1 HAHOMATEPUaJIOB B Ta30BO# (a3e.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

Pa3nen 1. dusuyeckne MeTOABI MOJYYEHHSI HAHOMATEPHATIOB

BBenenue. Krnaccudukaruss METOJOB TOJYyYeHHUs] HAHOYACTHII MU HAHOMATEpPHAJIOB.
dusnyeckue, XUMUYECKHE, OHMOJOTHYECKHE W KOMOWHUpOBaHHBIE MeToAbl. OcoOeHHOCTH
MOJIYy4YEeHUS HYJIb- OJJHO-, IBY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

du3uyeckre MeTOAbI MOJYYeHUs] HaAaHOYAcTHI. Bosronka-nmecyonmumarus. JlazepHas
abnsauus. JlucneprupoBaHue B 3JIEKTPOIYroBOM paszpsiie. MexaHuuyeckoe, yabTpa3BYKOBOE U
JNETOHAIMOHHOE M3MeNIbueHrEe. MeTOl B3pBIBAIOIIKUXCS MPOBOJIOK. DJIEKTPOUCKPOBAST 3PO3US.
[Tnazmennas chepouausanus yactul. Kpruorennsie METOIbI.

dusuyeckue  MeTOAbl  IOJYYEHHS]  MACCHBHBIX  HAHOCTPYKTYPHPOBAHHBIX
marTepuaioB. VHTeHcuBHas macTuueckas nedopmanus. HampaBieHHas KpUCTaJUIH3ALMs
amop(dHBIX CIU1aBoOB U cTekoJl. [IpeccoBanue u criekaHue (Pa3HOBUAHOCTH CIICKAHMUS).

du3nyecKkre MeToAbl MOJy4YeHHsl IJIEHOK W MOKPbITHi. KanenbHblid METOH, METOH
CHMHUHroBaHUs. Meroa mnorpyxkeHus. HambuieHne (TepMHYecKoe, AIIEKTPOHHO-IY4EBOE,
MarHetponHoe). [lonstue o0 snurakcuu. MonekynspHo-iTydeBas snuTakcus. Jlutorpadus u
HaHOJIUTOTpadus.

Pa3nen 2. XuMu4yeckune MeTobl OJIy4eHHS] HAHOMATEPHUAJIOB B ra3oBoii pasze

Tunel npekypcopoB, TpeOOBaHNS K IPEKYPCOPaM, CHHTE3 IPEKyPCOPOB.

[lonsitTne mpexkypcopa, BO3MOXKHBIE MPEUMYIIECTBA, TPEeOOBaHHS K MPEKypcopam.
OcHOBHBIE TPUHIUIBI — CTAAUHM MOJAXOJa K BBIOOPY W nu3aiiHy mnpekypcopoB — MOC c¢
MOJIEKYJIIPHBIM CTPOE€HHUEM. THUIIbI IPEKYpPCOPOB, IPUMEPBI PeaKUui CUHTE3a. MeToAbl OLICHKU
CTEPUYECKUX 3aTPYyJHEHUH M MEXKMOJIEKYISIPHBIX KOHTakTOB. (CpaBHUTENbHAs OLIEHKA
SKPaHHUPYIONIEH CTOCOOHOCTH OCHOBHBIX THIOB JUTaHa0B. [lapooOpa3oBanue GeTa-IMKeTOHATOB
MetaiioB. Jlantanouapl. OcobeHHOCTH TapooOpa3zoBaHUsl  alKOKcHIOB. (OcoOeHHOCTH
napooOpazoBaHus IUKIONEHTAAUCHUIBHBIX KOOPAUHAIIMOHHBIX COEIWHEHHH — MPEeKypcCOpOB.
lManorenuast, ruapuasl. [Ipumepsl HCoNb30BaHUs ISl CHHTE3a HAHOMATEPHUAJIOB.

XuMH4YeCcKHe TPAHCIIOPTHBIE PeaKIuM.

DKCHepUMEHTalbHbIE U TEOPETHYECKHE OCHOBHI Meroxda. [lporeccel, omnpenenstoniue
CKOpoCTh TpaHcnopTa. [IpuMepsl TpacnopTupyeMbix BenlecTB. Pa3jeneHre n ouncTka BEIIECTB
MOCPEACTBOM TPAHCIIOPTHBIX PEAKIIMI.

MeTon XHMHMYECKOI0 OCAaXKICHUS HAHOMATEPHAJOB U3 Tra3oBo ¢asbl HX
Pa3HOBU/HOCTH
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Craguu CVD npornecca. Onpenenenue, cxema rnpoiecca, OCHOBHBIE TapaMeTphl. BiusiHue
ra3oBoii (ha3bl Ha IpoTeKaHue mpoiecca. [IpenmymiecTsa u HegocTaTku MeToaa. Kinaccudukarus
metog0B CVD. @ynkiuonansueie sneMenTel CVD ycranoBok. OOnacTh NMpUMEHEHHsT METOAA
CVD. Tlonyuenne HaHOMATEPUAIOB IIPH JIA3EpPHOM HCIapeHUH atoMoB (a0simuwn). [Tomyyenue
HAHOYACTUI IIyTEM TEPMUUECKOTO Pa3JI0KEHHUS TBEPAOIO BELIECTBA

Metoapbl noJiyyeHusi (HAaHeCeHUs ) MVICHOK U MOKPBITHIA.

Knaccupukanmuss METOIOB HAaHECEHUS HEOPraHMYECKUX IMOKPBITHHA.  XOJOJHOE
ra3o/IMHaMUYEeCKOE HalbUIEHHE. DJIEKTPOAYroBas MeTamiu3anus. ['a3omiaMeHHOe HalbUICHUE.
[InazmenHoe HambuieHue. JleToHAaUMOHHOE HalbUuleHHME. BakyyMHO — KOHJIEHCAallMOHHOE
HanbplieHue. OYHKIMOHAIBHBIE CXEMbI IPOLECCOB, OCHOBHBIE IapaMETphl, JOCTOMHCTBA U
HEJ0CTaTKH.

IMosyyenue yriiepoaHsbix HaAHOCTPYKTYp mocpeactBom CVD merona. CeHcopHble
MaTepuaJbl.

Cunre3 ¢ymiepeHoB Ha ycTaHoBKax CMOJUTH (CXeMa U MPUHIMI JEHCTBUS). Y CTAHOBKU
Kpeumepa u Bymna s cuntesa ¢ymiepeHoB. OOmactu npumeHeHus ¢QymiepeHoB. CuHTe3
YIJIEPOJHBIX HAHOTPYOOK (CXeMa YCTaHOBKM M TPUHIMN AeicTBUsA). OOIacCTH MPUMEHEHHS
YTIEPOJHBIX HAHOCTPYKTYpP. MopdoJsiorust U CBOWCTBA CEHCOPHBIX MATEPHAJIOB.

4. O0beM yueOHOH TUCUMIIIIMHBI

O0BbeM TUCHUILIMHEI
Bupa yueOHo# padoThbl Axax, | Actp.
3E
q, q,

OO0u1asi TPyA0€MKOCTb IV CIIUTIJTHHbI 4.0 144 108
KonTtakTHasi pa6oTa — ayIMTOPHbIE 3aHSATHSI: 1,78 64 48
B TOM 4ncJjie B opMe MPAKTHYECKOI MOATOTOBKH 0,89 32 24
Jlexmun 0,45 16 12
[Tpaktuueckue 3ausatus (113) 0,45 16 12
JlabopaTtopHusie paboTs (JIP) 0,89 32 24
8 MoM uucie 8 hopme npaKmuyeckol n0O2omo6Ku 0,89 32 24
CamocrosiTejibHasi padoTra 2,22 80 60
KonTtakTHas camocTosiTebHas paboTa 0,4 0,3

2,22
CaMOCTOSATETLHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 79,6 59,7
Buja koHTpoJIs: 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«CHHTe3 HAHOYACTHUI] U HAHOMATEPHUAJIOB B KUJIKHX CpeIax»

1. Heap AUCHUILIMHBI - TpUOOpeTeHHEe OO0YyYarOIIMMUCA 3HAHUM W KOMIETCHIIMHA B
00JacTH MOJyuyeHUs HAHOYACTHUI] U HAHOMATEPHAJIOB B )KUJIKUX CpEax.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YawIIuiics MO0 NporpamMmme
MarucTpaTypbl 10JKeH:

Obnadoams cleqyOIUMA KOMIETSHIIMSIMA U UHAUKATOPAMU UX JOCTHKECHUS:

VK-2.5; TIK-5.1; T1IK-5.2; T1K-5.3; T1IK-6.1; I1K-6.2; TIK-6.3

3name:

TEOPETUYECKHUE OCHOBBI MPOILIECCOB KPUCTAIUIM3ALUMU B JKMJIKHX Cpelax, OCHOBHBIE
(bakTophI, BIUSIONINE HA pa3Mep U CKOPOCTh 00pa30BaHUS LIEHTPOB KPUCTAIIU3AINH, CKOPOCTh
pocCTa HAaHOYACTHI;

3aKOHOMEPHOCTHU MPOTEKAIOUIUX MPOLECCOB MPHU CUHTE3€ HAHOYACTHUI] U HAHOMATEPUaJIOB
B KUJKHUX (hazax;
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O0COOEHHOCTH XMMHUYECKHX, (U3NYECKUX U OHOJOTMYECKHX IPOLECCOB CHHTE3a
HaHOYACTHI[ 1 HAHOMATEPUAJIOB B XKUJIKUX Cpeax;

3aKOHOMEPHOCTH, MO3BOJISIONINE MPOTHO3UPOBATH pa3Mep U MOPQOJIOTUIO HAHOYACTHII
MIPY MCTIOJTb30BAHUHU KHUAKO(DA3HBIX METOJ0B CUHTE3A;

Ymems:

BBIOMPATH CIIOCO0 CHHTE3a JIJISl TIOJMYICHHSI HAHOYACTHUIL TpeOyeMoTro pa3mepa u (OpMBI;

HaxXOJUTh W WCIIOJIB30BATh JMTEPATYPHBIC MCTOYHUKH, HEOOXOIMMEBIE UIS TMOJy4CHUS
HaHOYACTHI[ 1 HAHOMATEPUAJIOB PA3IMUYHON TPUPOABI, TUCTIEPCHOCTU U COCTaBA;

MPUMEHSATh TEOPETUYCCKHUE U MPAKTHYCCKHUE 3HAHUS O CrIoco0ax CHHTE3a HAaHOYACTHII U
HaHOMAaTEPHUAJIOB JIJIsl PEIICHUSI HEKOTOPBIX UCCIIEI0BATEIbCKUX U MPUKIIAIHBIX 33]1a4;

Bnaoemy:

METO/IaMU pabOThl C HAyYHO-TEXHUYECKOW, CIIPABOYHOM JHUTEpaTypod M 3JIEKTPOHHO-
OMOMMOTEYHBIMU pECypcaMU TI0 TEOPETUYECKMM W TEXHOJOTHYECKUM acleKTaM CHHTe3a
HaHOYACTHI[ 1 HAHOMATEPUAJIOB B XKHJIKUX Cpeax;

OCHOBHBIMH METOJIaMH CHUHTE3a B JKUAKUX CpeJaX HAHOYACTUIl U HaHOMAaTEPHAJIOB
Pa3IUYHOMN JUCTIEPCHOCTH U IPUPOJIBI.

3. KpaTkoe coaep:kaHue TUCHUILTHHBI

Pa3nen 1. BBeaenne B CHHTE3 HAHOYACTHI M HAHOMATEPHAJIOB B KMIKUX CpeAax

Konnencanmst B xuakux cpemax. Craauu mpoliecca KpUCTaUTH3allud - OO0pa3oBaHUe
IIEHTPOB HYKJICAINH, POCT HAHOYACTHUII. TepMOIMHAMHUKA U KMHETUKA TOMOTCHHOW HYKJICAIIHH.
Kputnueckwnii 3apopii; GakTopsl, BIAUSIONINE Ha pa3Mep KPUTHUECKOTO 3apO/IbIIIa.

OcHoBHBIE (PaKTOPHI, BIUSIOMIKE HA CKOPOCTh pocTa HaHO4YacTUIl. CriocoObI 3aMeIIeHUS
pocTa ¢ 1eJbI0 MOTy4YeHUsI HAHOYACTHUI] KOHTPOJIUPYEMOTO pa3Mepa.

Kpucrannuzanus npu nepecleHny 1 nepeoxiaxaeHu. CrnocoObl KpUCTaUIU3alHH.

Pa3znen 2. CuHTE3 HAHOYACTHIl METOJAAMH KOHTPOJIHUPYEMOT0 0CAKICHUS

CunTte3 HaHOouacTHUIl OnaroponHbix MeTawioB. Meroasl TypkeBuua u bpacra. Cuntes
HaHOCTEP)KHEHW 30J0Ta U cepebpa. CuHTE3 Ha 3apojplliax KpucTaumsanuu, BiusHue [1AB.
MexaHn3M pocTa HAHOCTEP)KHEN METAIIJIOB B KUJKUX Cpeax.

CuHTEe3 MarHUTHBIX HaHOYacTHUll. [loydeHre MarHUTHBIX KUIKOCTEH.

CuHTe3 NOJYNMPOBOJHUKOBBIX HAHOYACTHUIl METOJOM KOHTPOJHUPYEMOTO OCAXKICHUSI.
MeTton MONeKyIsIpHBIX MpekypcopoB. OCHOBHBIE (aKTOPHI, BIUAIOIINE HA pa3Mep U CKOPOCTb
CHHTE3a HAaHOYACTHUII MOJIYIIPOBOIHUKOB METOJIOM MOJIEKYJISIPHBIX TIPEKYPCOPOB.

OCHOBBI CHHTE32 HAHOYACTHI], COCTOSIIIUX U3 CIUIaBa METAIOB, CO CTPYKTYpOH siipo-
000J104Ka, MHOTOCJIOHHBIX CTPYKTYD.

Pa3nen 3. KommiiekcHbIe MeTOAbI CHHTE32 HAHOYACTHI M HAHOMATEPHUAJIOB B 'KUAKHX
cpenax

OcHOBBI 30J1b-T€JIb MeTO/1a. [ MAPOIIN3 U MOTUKOHACHCAIUS B IIETIOYHON U KUCTION cpeie.
I'eneoOpa3oBanne W cuHEpe3uC. YAaJeHHe pPACTBOPHUTENS - OOpa3oBaHHE Kceporelned Hu
asporerneu.

CuHTe3 HAaHOYACTHII B CBEPXKPUTUUECKHUX KUIKOCTIX. CBEPXKPUTHUECKAS )KUIKOCTb, KaK
pacTBopuTenb.  PasHOBHIHOCTH  COJBBOTEPMAIBHOTO W THAPOTEPMANBHOTO  CHHTE3a
HaHOMAaTepHuasoB.

CuHTe3 HaHOYAaCTHI] IPY MUKPOBOJHOBOM U YJIBTPAa3BYKOBOM BO3A€HCTBHMU. MexaHU3M
CUHTE3A.

Kpuoxumuueckuii meron cuHTe3a HaHOYAcTUIl. XiagoareHTbl. CrocoObl ymaneHus
pacTBOPUTEIIS.

DNEeKTPOXUMHUYECKUE METOJbl MOJy4eHHs HaHomaTepuasioB. KaTogHble W aHOJHBIE
Mpolecchl CHUHTE3a HaHoMmaTepuasioB. [lodmydeHMe HAHOCTPYKTYPUPOBAHHBIX MOKPBITUM.
OO6pa3zoBaHre HAHOTIOPUCTBHIX MAaTEPUATIOB.

Martpuunblii cuHTe3 HaHoyacTull. CHHTE3 HAHOYACTHUI] B MULEIAX U MUKPOAMYJIbCUAX.
Hcnonb30BaHne TEKCArOHANBHBIX W KyOWYECKUX >KUIKOKPHCTAUIMYECKUX (pa3zax B KauecTBe
MaTpULbI 7151 CHHTE3a HAHOMATEPHUAJIOB.
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buonoruveckre MeToapl CHHTE3a HAHOYACTUIl. BHYTPUKIETOUHBIM CHHTE3 HAHOYACTHII.
Marnero6aKkTepuu, MarHeTOCOMBI.

CamMoopranu3aiisi HaHOYACTHI[ TOJ JCHCTBHEM KAMWUILSIPHBIX, TPAaBUTAIIMOHHOW U
[EHTPOOCIKHON  CHJI, JEHCTBUU DIEKTPHUYECKOTO W MAarHUTHOro mois. MaTtpuyHas
caMOOpraHu3aIusl.

4. O0beM yueOHOM THCHUILINHBI

O0beM TMCHUIIIMHBI
Bua yueOHo# paGoThl Axax, | Actp.
3E
4. 4.

OO0urasi TPy10€eMKOCTb IV CIIUTIJIMHbI 4,0 144 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 64 48
B TOM 4YucJjie B popMe NMPaKTHYECKOH MOATOTOBKH 0,89 32 24
Jlexun 0,45 16 12
[IpaxTnueckue 3anstus (113) 0,45 16 12
JlabopaTtopusie paboTsr (JIP) 0,89 32 24
B TOM 4ucIe B (popMe MpakTHUIEeCKON MOJATOTOBKH 0,89 32 24
CamocrosiTeJibHasi padoTa 2,22 80 60
KoHTakTHas camocTosiTeNbHas paboTa 0,4 0,3

2,22
CaMoCTOATEIbHOE U3YYEHUE Pa3JIeNOB TUCIUIUINHBI 79,6 59,7
Bua koHTpOJIA: 3ader ¢ OLEHKOI

AHHOTaNUA padoyeil MPOrpaMmMbl 1M CHUIIMHBI
«MeToabl M MPUOOPHI A1 U3YyUYEeHHS] HAHOYACTUI 1 HAHOMATEPHUAJIOB)

1. leap AMCHUNJIMHBI: SBISICTCS NMPUOOpPETEHHE 3HAHWUN O CYIICCTBYIOIIUX METOJax
UCCIIeIOBaHUS HAHOOOBEKTOB U HAHOCHCTEM U MPUHIUIIAX, HA KOTOPBIX OCHOBAHO COBPEMEHHOE
JMarHOCTHUYECKOE M  aHajguThyeckoe obOopynoBanue. OCHOBHOE€ BHHUMaHUE YAENseTcCs
(GbyH1aMeHTaJIbHBIM IPUHLUIAM, (U3NYECKUM IMpeieiaM pa3IuYHbIX METOI0B U UX TOYHOCTHBIM
XapaKTepUCTHKaM.

2. B pesyabraTre wuU3yYeHHMSs JAUCUMILVIMHBI OOy4YalOIMHCA MO MNporpamMmme
0akajiaBpuaTa J10J/IKeH:

Obaadamp cneayouMMI KOMIIETEHIIUSMHI U UHIUKATOPaMU UX JOCTHUKCHHUS:

[IK-2.1; I1IK-2.2; T1K-2.3; T1K-5.3

3namo:

- (DM3UKO-XMMHUYECKHE OCHOBHI METOJIOB HCCJIENOBAaHUS, aHaiu3a U JAUAarHOCTUKU
HAaHOMATEPHAJIOB U HAHOCHUCTEM;

- (¢U3MYECKUE OCHOBBI CKaHUPYIOLIEH U MPOCBEUUBAIOIICH SIEKTPOHHOW MUKPOCKOIIUH,
TYHHEIIbHOM 1 aTOMHO-CHJIOBOI MUKPOCKOTINH;

- (u3nYecKrue OCHOBBI CHEKTPOCKOMUYECKUX M NU(PAKIUOHHBIX METOJOB U3yUCHUS U
aHaJIM3a HAaHOCUCTEM U HAaHOMAaTEPHAJIOB

- BUJIBI U YCTPOHCTBO OCHOBHBIX MPHOOPOB JJIsl MCCIEN0BAHNUSA, aHAIN3a U TUATHOCTHKU
HaHOMAaTepHaJIOB U HAHOCUCTEM

- OCHOBHBIE TpeOOBaHUSA K 00BEKTaM aHaju3a Uil Pa3IUYHBIX METOJOB HCCIIEOBaHMUS,
aHaIM3a U JUarHOCTUKU HAHOMATEepUajJOB U HAHOCUCTEM,;

Ymemy:

- BBIOMpATh HEOOXOUMBINA METO]] aHAIM3a U JUATHOCTUKHA HAHOYACTHI], HAHOMATEePHAJIOB
Y HAHOCUCTEM B COOTBETCTBUU C TIOCTABJICHHON MCCIIEI0BATENIbCKOM LENbIO;

- OILIGHMBaTh JOCTOBEPHOCTh MOJYYEHHBIX pE3yJIbTAaTOB aHaJIM3a HAHOYACTHUI[ H
HaHOMAaTepHUaJoB;
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- MPOBOJUTH CPAaBHEHUE PE3YJIbTATOB, IOJIYYEHHbBIX Pa3HBIMH METO/IaMU;

Braoemy:

- HaBBIKAMU MCIOJIb30BAHUS PA3JIMYHBIX TEXHUYECKUX CPEACTB IS HM3MEPEHUS U
KOHTPOJISl OCHOBHBIX I1apaMETPOB HAHOYACTUIl U HAHOMATEPHAJIOB;

- HaBbIKAMM aHaJIN3a MOJIY4YEHHBIX PE3YIbTaTOB.

3. Kpatkoe cogep:xaHue AMCHUTIIHHBI

BBenenne. OCOOCHHOCTH HCCIEIOBAHUS HAHOOOBEKTOB W HAHOCUCTEM. MeTobl
n3ydeHHsl (U3UKO-XUMHUYECKUX MPOILECCOB B HAHOCHUCTEMAaX, (U3UYECKUX, XHUMHYECKHX U
OMOJIOTUYECKAX CBOWCTB M HKCIUTyaTAIIMOHHBIX XapaKTEPUCTHK HAHOMATEPHAIIOB, YCTPOWCTB,
puOOPOB U U3JIeNINii Ha X ocHOBE. Crienn(uka TMHEWHBIX H3MEPEHUH, XUMUYECKOTO aHaJIn3a U
OTIpENIeNICHUs] CTPYKTYPHBIX TTapaMeTPOB HAaHOOOBEKTOB. TpeOOBaHUSI K TOYHOCTH M3MEPEHUN H
METPOJIOTHYECKHM XapaKTepUCTUKaM METOJO0B aHalW3a W JAWarHOCTUKM HAHOYACTHUI[ U
HaHOMAaTepHaJIOB.

Muxkpockonnuyeckne MeTo/ibl. OCHOBHBIE OHATHS: YBEJIMUEHHE MUKPOCKOTIA, TIOJIE3HOE
yBeIMYEHUE, AU(PPAKUMOHHBIA TMpeaena MPOCTPAHCTBEHHOTO Ppa3pelIeHHs ONTHYECKOTrO
MUKpockomna. [IpuHIUNbI TOCTPOEHMS YBEIMUEHHOTO N300paxkeHus. [Ipubops! ¢ mapanienbHbIM
U TIOCJIeI0BaTeNbHBIM (OpMUPOBaHUEM H300pakeHus. [IpuHIMI MOCTpOeHUsI N300paKeHUs B
pacTpoBOM (CKaHUPYIOIIEM) MUKpOcKoTe. [IpocTpaHcTBeHHOE pa3pelieHne 1 TiTyOnHa Pe3KOCTH.

®duznuyeckue OCHOBbI JJIEKTPOHHOI  MHKPOCKONMH. OMHCCHUS  3JIEKTPOHOB.
TepMoanekTpoHHASI U BTOPUYHAS AIEKTPOHHAS AIMHUCCHA. ABTOAIEKTPOHHAS (T10JIEBAsT) SMUCCHS.
D dexT TemnoBbix ckopocTell. IcTOUHUKHN 371€KTPOHOB (3JIEKTPOHHBIE MYIIKH ) AJIsl JIeKTPOHHBIX
MHUKpPOCKOTOB. THINBI HCHOJb3yeMbIX KaToJOB. I[IpeumyinectBa M HENOCTaTKU KaTOJOB C
aBTOXJIEKTPOHHOU AMuccueil. [lonstre 00 37eKTPOHHOM ONTHKE, MAarHUTHBIE JTUH3BL. BakyyMHbIe
YCIOBUSA JUIS PA3IMYHBIX THUIIOB JJIEKTPOHHBIX MHUKPOCKONOB. OCHOBBI B3aUMOJEHCTBUS
AIIEKTPOHHOTO MyYKa CPEHUX SHEPTUil ¢ TBepAbIM TejaoM. [Ipober 31eKTpOoHOB B TBEPAOM TeEJe.
OCHOBHBIE B3aUMOJECHCTBUSL — YINPYroe M HEYNpyroe paccesHue. BropuuHas sieKTpOHHAs
smuccus. ['eHepanusi TOPMO3HOTO M XapaKTEPUCTUYECKOTO PEHTTeHOBCKOro m3iydeHus. Oxe-
3bdeKT U O0XKe-NMEeKTpOHHas HMHCcHs. PanuanuoHHbIE MOBPEXKICHUS HCCIELYEeMOIo
o0nekra./leTeKTopbl HHPOPMATUBHBIX CUTHAIOB B 3JIEKTPOHHON MUKPOCKOIUH.

[IpenenbHbIE BOZMOKHOCTH 3JEKTPOHHOW MUKPOCKOIIHH

PactpoBasi 3JiekTpoHHasi MHKpockomusa. OOmas cxemMa HW TPHHIUI JEHCTBH
pacTpoBOro AJIEKTPOHHOTO MHUKPOCKOMA. THUIBI KaToOJOB, HCIIOJIb3yeMble B PacTpOBOi
AIIEKTPOHHOUW MHKpOCKONuu. WX cpaBHUTENbHbIE MPEUMYIIECTBA W HENOCTaTKH. Pexum
perucTpaly MEUICHHBIX BTOPUYHBIX OJEKTPOHOB. JIeTEeKTOp MeEAJIEeHHBIX BTOPUYHBIX
ANeKTpoHOB. MexanusMm  ¢opMupoBaHus KoHTpacta u3oOpaxenus. KanteH-3¢¢exr.
[IpoctpancTBeHHOE paspenieHne U HHPOpMATUBHBIE BO3MOXKHOCTH. OrpaHudyeHus Ha
XapaKTepUCTUKU 00paslia — TemIo- M AJIEKTPONPOBOJHOCTh. PexxuM peructpamuu oOpaTHO
paccestHHbIX AIeKTpoHOB. MHQOpMaTUBHBIE BO3MOXHOCTH, MPOCTPAHCTBEHHOE pa3pelieHHe,
pUMeHeHHe. PacTpoBBIif AEKTPOHHBI MUKPOCKOI — CPEICTBO U3MEPEHUS TMHEHHBIX Pa3MeEpOB
B HaHojauana3zoHe. KamuOpoBka B HaHOOuama3oHE. JIMHEWHBIE MeEpbl B HAHOJAHMAINA30HE.
[IpenenbHBIE BO3MOKHOCTH PACTPOBOM AIIEKTPOHHONW MHUKPOCKOMUH MPH M3MEPEHUU JIMHEHHBIX
pa3mMepoB HaHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3peleHHe.

IIpocBeunBaomas 31eKTpOHHAs MUKpockonus. OO0mmas cxema U NPUHIUI JeHCTBUs
IIPOCBEUMBAIOIIETO  JIEKTPOHHOIO  MHUKpOCKoma. Peanuzanms peXuMOB — HaOIrOAEHUS
n300pakeHust (TEMHOE U CBETJIOE M0JIE), MUKpOAUdpakiuu. DnekTpoHorpadus. MexaHn3Mbl
¢dbopMupoBaHHUa KOHTpacTa H300pa)XeHHs B IPOCBEUMBAIOIIEM HJIEKTPOHHOM MHKPOCKOIIE.
[IpocBeunBarOmMii  3NEKTPOHHBIH MHMKpPOCKOI KaK CpPEICTBO H3Yy4eHHS HAHOOOBEKTOB.
[IpenenpHble BO3MOXHOCTH TPOCBEUYMBAIOLIETO 3JEKTPOHHOTO MHKpockoma. TpeOoBaHus K
00BEKTaM UCCIIEIOBaHMUS.

Ckanupymomasi 30HA0Basi MHKpockonusi. OCHOBHbIE (HU3UYECKHUE TMPHUHLHUIIBI
CKaHUPYIOLIEH 30HAOBOM MHUKpockonuu. TyHHenbHas M aTOMHO-CWJIOBas  30HAOBas
Mukpockonus. MHpopMaTHBHBIE BO3MOXKHOCTH M MPOCTPAHCTBEHHOE pasperieHre. OCHOBHbBIE
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2JIEMEHThl CKAHUPYIOUIETO 30HJOBOrO MHUKpockomna. [IpumeHeHwe npu HCCIeAOBaHUU
HAaHOOOBEKTOB U JIMHEHHBIX H3MEPEHUSIX B HAHOIMAIIa30HE.

PenTreHocneKkTpajJbHblii MUKpPOAHAIU3. [ eHepanus peHTI€HOBCKOIO M3JIy4EHUS IpU
B3aUMO/ICHICTBUM 3JIEKTPOHOB C TBEPAbIM Te€JIOM. OCHOBHBIE IPUHIUIIBI PEHTI€HOCIEKTPAIBHOTO
aHaJin3a. XapaKTepUCTUUYECKOE PEHTIC€HOBCKOE M3iIydeHue. 3akoH Mo3inu. 3aKOHOMEPHOCTH B
PEHTTeHOBCKUX crnekTpax. CnekTpaibHble cepud. TOpPMO3HOE PEHTTEHOBCKOE U3IY4YCHHUE.
[IpuHIMIBI pa3oKEeHUs! PEHTTEHOBCKOTO M3JydeHus B crekTp. CreKTpoMeTphl ¢ BOJIHOBOHM U
OHEPreTHYeCKOW aucrepcueid. PEHTIeHOBCKMM MHUKpPOAHaau3 C  DJIEKTPOHHBIM  30HIOM.
Metponoruueckue  XapakT€pUCTUKH  (JOKAJIbHOCTb, Tpenesl OOHapyKeHHus, JUana3oH
ONpEENsAEeMbIX  COJEp)KaHUM,  JUama3soH  ONpEAETseMBbIX  3JEMEHTOB). Y CTPOHCTBO
PEHTT€HOBCKOTO MHKpoaHanu3atopa. [IpMHIMIIBI KOJMYECTBEHHOTO aHaiu3a. PeHTreHoBCKuit
MHKPOAHAJIN3 B IPOCBEYUBAIOIIEH 3JIEKTPOHHON MUKpOCKonuu. IIpenenpHbIe BO3MOKHOCTH.

DJIeKTPOHHAs1 creKTpockonus. OKe CIEKTPOCKONHUS U PEHTreHO(OTOIEKTPOHHAS
CHEKTPOCKOIUSI. WNupopmatuBHbIe BO3MO>KHOCTH. JlokanbHOCTb onpeeneHui.
DKcrepuMeHTalIbHbIE 0COOEHHOCTH peanu3aluuu MeToJoB. Bakyymubie ycnoBus. IIpuniuursl
onpezneneHuss (OpMbl HAXOXKICHMUSI D3JIEMEHTOB — XUMUYECKU cnaBur. JlokanbHas oxe-
CHEKTPOCKONUS C DJIEKTPOHHBIM  30HIOM. [lpenenbHble  BO3MOXKHOCTH  DJIEKTPOHHOM
CHEKTPOCKOIHUH.

Macc-cnekTpoMeTpusi BTOPHYHBIX HOHOB. OCHOBHBIE (QHU3WYECKHE SBICHUS IpU
B3aUMO/JICHICTBUM HOHOB C TBepAbIM TenoM. Karomnoe pacmbuienue. IIporecchl MoHM3anuy,
KO3 (UIIMEHThl OTHOCUTEJILHON 3JIEMEHTHON 4yBCTBUTEIBHOCTH. [IpuHIMIBI AeicTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI Macc-cenapaTopoB. Macc-CeKTpoMeTp BTOPUYHBIX HOHOB.
OcHoBHbI€ 37eMeHTHl. TpeboBaHMs K BaKyyMHbIM ycioBusiM. [loHATHE O pacmpenenuTenbHOM
(mocmoitHoMm) aHaymmze. JlokambHOCTH ompeneneHus. [IpUHIMIBI KOJWYECTBEHHOTO aHAIM3a.
KamubpoBka mpubopa mo riyouHe. MeTpoJorndecKkue XapaKTePUCTUKH MacC-CHEKTPOMETPHH
BTOPUYHBIX HOHOB. BpeMst mposeTHast Macc-CIEKTPOMETPHSI.

HNuTepdepomerpuyeckne MeToabl H3MepeHUs HaHonepememenuid. [Ipuniun
neictBus  yasepHoro wuHTEepdepomerpa. IlpenenbHble BO3MOXKHOCTH HHTEPHEPOMETPHUU.
CoBMeIlIEHHBIE YCTAaHOBKM — DJJIEKTPOHHBIE M 30HJOBBIE MHKPOCKONBI C JIA3€PHBIMU
uHTepdepomMeTpamu.

JAudpakumoHHbIe MEeTOIbI HCC/IEI0BAHUS HAHO000bEKTOB. J(ndpaKius peHTTeHOBCKUX
Jyded u AeKTpoHOB. YpaBHenus Jlays, ypaBHeHue Bynbha-bparros. CBs3b yrioBo# IMIHPUHBI
TU(PaKIMOHHOTO MakCMMyMa M pa3Mmepa oOnacTu paccesHus. ManoyriioBoe paccesHue
PEHTI€HOBCKHX JIY4eil U 3JIeKTpOHOB. IIprMeHenue A u3mepeHus: pa3MepoB HAaHOYACTHII.

Metoabl  BbISIBJIEHHS  KBAaHTOBO-pasMepHbIX 3¢ ¢exkToB. JlroMUHECUEHIIHS,
paMaHoOBcKoe paccesHue. [I[puMeHeHre XuMUYeCKUX 30H/10B.

4. O0beM yuyeOHOM TUCHMILINHBI

O0BbeM THCHUILTHHBI
Bua yueOHo# padoThl Axax. | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh IV CHUTLIIHHbI 6,0 216 162
KonTakTHasi padoTa — ayANTOPHBIE 3aHATHS: 2,67 96 72
B TOM 4HcJjIe B (popMe NPAKTHYECKOI MOAT0TOBKH 0,89 32 24
Jlexmn 1,33 48 36
[TpakTueckue 3anstus (113) 0,45 16 12
JlaGopatopusie pabotsl (JIP) 0,89 32 24
8 MoM Hucie 8 hopme NPaKkmuieckou no020moeKu 0,89 32 24
CamocrosiTesibHas padora 2,83 102 76,5
KonTakTHas camocTosiTenbHas pabora 2,83 - -
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CamocTosTenbHOE U3YUEHHE Pa3/IeIOB JUCIUILINHBI | 102 | 765

Buja KoHTpOJIA:

DK3aMeH 0,5 18 13,5

KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,4 0,3
0,5

[ToaroToBka K 3K3aMeHY. 17,6 13,2

Buja nTOroBoro KOHTpoJI: JK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«bHoJIornYecKue HAHOCTPYKTYPbI»

1. Heap AMCHUIINHBI - 03HAKOMHTH CTYJICHTOB C OCHOBHBIMH KJIACCAMHU OMOJIOTHUECKUX
MOJIEKYJI, X CTPOCHHEM U (DYHKIHUSMU, AaTh MOHATHE O CTPOCHUH U (PYHKIHAX OMOIOTHUIECKUX
HAaHOCTPYKTYp B JKHBOH MPHUPOJE HA IPUMEPE IHEPreTUUECKUX MPOLECCOB B KIIETKE, MPOILIECCOB
TeHEPUPOBAHNS, BOCTIPUATHUS U TIepeladll CUTHAJIOB, MEXaHHMYECKOTO JIBIKEHHUSL.

2. B pe3yabTrare u3yYeHHs AUCHUILUIMHBI OOyYawIIMiicd MO0 mporpaMmme
0axajiaBpuaTa J10JI/KeH:

Obaadoams clenyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaMU UX JTOCTHKEHUS:

[1K-4.1; [1K-4.2; TIK-4.3

3namo:

- CTpO€HHUE, CBOMCTBA U OHOIOrnueckue (GyHKIIMU OCHOBHBIX KJIAaCCOB OMOMOJIEKYT,;

- CTpO€HHUE U paboTy HanboJee BaXKHBIX OMOJOTHYECKUX HAHOCTPYKTYP;

- MOJICKYJISIDHBIE MEXaHH3MBbl BOCTIPHSATHS, TIepefad W MpreMa WHPOPMAIUU B KHUBBIX
CUCTEeMaXx;

- MOJIEKYJISIPHbIE MEXaHU3MBI [TOJTy4EHUS] U XPAHEHUS SHEPTUH B KUBBIX CUCTEMAX;

- MOJIEKYJISIPHbIE MEXaHU3Mbl MEXaHUYECKOTO JIBU)KEHUS B )KUBBIX CUCTEMAX;

Ymemn:

- BUJETh NEPCHEKTHBBI BO3MOXHBIX OMOJIOIMYECKHX, MEIUIUHCKMX U IKOJOTHYECKUX
MIPUIIOKEHUNH HAaHOTEXHOJIOTHH;

— CaMOCTOSATENbHO OPHUEHTUPOBATbCS B JIMTEPATYpE, MOCBAIIEHHOW MEIULIMHCKUM H
OMOJIOTUYECKUM MPUIIOKEHUSAM HAHOTEXHOJIOTHH;

- BECTH JMAJIOT M COTPYAHUYECTBO C MPEICTABUTEIAMU MEAULIMHCKUX U OUOJIOTHYECKUX
HayK;

Braoemy:

- HaBbIKAMH aHAJIM3a HAYYHO-TEXHUYECKON JMTEpaTypbl B 00JIACTH CTPOEHMs, CBOMCTB,
(GyHKIUH ¥ BOBMOKHOTO IPUMEHEHUSI HAHOCTPYKTYP OMOJIOTMUYECKOrO IPOUCXOKACHUS.

- CIIOCOOHOCTBIO MCIIOJIb30BaTh Ha MPAKTUKE 3HAHUS O CTPOCHUU U (YHKIHMOHUPOBAHUU
OMOJIOTUYECKUX HAHOCTPYKTYP, B TOM YHCJIE ITPU Pa3pabOoTKe HOBBIX HAHOMATEPUAIOB.

3. Kpatkoe coaep:kaHue AMCHUIIINHBI

1. Beenenne. Mecto OMOXUMHM CpeX IPYTUX €CTECTBEHHBIX HayK. OOBEKThl U3y4EeHUs
onoxumun. CBA3b OMOXMMHM UM HAHOTEXHOJOIMHM. bBbHOMuMeTHKa. YpPOBHH OpraHu3aluu
Ouosornyeckux cucteM. buonorndyeckue oOBEKTHI KaK HAHOCTPYKTYpPbl M HaHOMAILWHBI.
DeMEeHTHBIN COCTaB KHUBBIX Opranu3MoB. Ocobast poJib BObBI TS JKUBBIX OPraHU3MOB.

2. Kuerku m Bupycbl. OCHOBBI KJIETOYHOH TeopuH. IIpokapuOTBl M 3YKapUOTHI.
Crpoenne, (QyHKIMH M XapaKTepHble pa3Mepbl KIETOUHBIX CTPYKTyp. CTpoeHHe BHPYCHBIX
yactull. Knaccudukauus supycoB. BzaumopeiictBue BUpPYcOB ¢ KIeTKOW. JIM30TeHHBIH U
JUTUYECKUH MyTh. BUpyCchl Kak MpupoHble HAHOMAIIHUHBI.

3. BeakoBble HaHO00BbeKTBbl. AMHHOKHUCIOTBHL: ONpejaeieHue, obmas ¢dopmyna,
ONTHYECKasi aKTUBHOCTb. buonornyeckue QyHKIUM aMHUHOKUCIOT. CTpyKTypa aMHUHOKHCIOT.
He3amennmbie aMuHOKHCHOTHL. CTpYKTypa U OMOJIOTHYECKUE (PYHKIIMH MTENTHJIOB.

buonornyeckue (QyHKUMH, XapakTepHbIE pa3Mepbl MOJIEKYya OelIKoB. YPOBHHU
OpraHu3aliui CTPYKTyphl OenkoB. JleHaTypamus. HaHOCTpyKTypa KOJUIar€HOBBIX BOJIOKOH.
CrpyxTypa 1 ¢pyHKunu remMoriobuna. CTpykrypa v (pyHKIIMH HMMYHOTJIOOYIHHOB.
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Omnpenenenue, HOMEHKIaTypa U Kiaccupukanus (epmenToB. OCOOCHHOCTH IeHCTBUS
(epMeHTOB Kak KaTain3atopoB. CTpoeHHe aKTUBHOTO LIEHTpa (hepMeHTOB. MexaHU3M AeHCTBUS
(depMeHTa - TEOpHUS HMHAYIHPOBAHHOTO COOTBETCTBUS. OCHOBBI (DEPMEHTATHBHON KHHETHKU:
BIMsIHHE Temreparypsl, pH, xoHueHTpammu ¢epMenTa u cyocrpara. YpaBHeHHe Muxasmuca-
Menrten. Perynsmust akTUBHOCTH  (EpMEHTOB — KOHKYPEHTHO€ M  HEKOHKYPEHTHOE
WHTUOMPOBAHUE, aUIOCTEpUYECKas peryisinus, KoBalieHTHas wmoaudukanums. Kackan
(epMEeHTATUBHBIX pEaKIfii Ha IPUMEPE CBEPTHIBAHHUS KPOBH.

KodepmenTst. [Ipumeps kodepmenToB. DyHKIIMN BUTAMUHOB Kak KoepMeHTOB. Jpyrue
¢bynkuuu BUTaMuHOB. [IprMepsl BUTAMUHOB. ABUTaMHUHO3.

4. YrieBoaHble HAaHOCTPYKTYpbl. CTpoeHue u Omonornyeckne (pyHKIMH YTI€BOJOB.
Monocaxapuapl. CTpyKTypHass W ONTHYECKass M30MEpPUS MOHOCAXapuOB, JMHEWHbIE U
nukiaeckue Gopmel. Jlucaxapuabl — caxaposa u 1aktosa. [lonmcaxapuisl: 11eU1r0103a, Kpaxman,
TJIMKOT€H, WHYJIUH, XUTUH, THAIypoHOBass KucioTa. HaHoCTpykTypa KJIETOYHOM CTEHKHU
pacTeHui.

5. JIunuasl u Omosornyeckue MmeMOpaHnbl. buonornyeckne QyHKINY U KIacCUPUKAIUSA
munuaoB. JKupuele kucnotel. Tpuriunepuasl. Bocku. ®oconunuasl. CTepoubl, XoaecTepuH.
Kaporuronnsl. Teprenst.

Hanoctpykrypa kieroyHoii MeMmOpaHbl — JMNUAHBIA OuCION, mnepudepuueckue u
uHTerpanbHble Oenku. DYyHKIUM KIETOUHBIX MeMOpaH. MeMOpaHHBII TpaHCHOPT: MpocTas U
obneruennas muddysus, akTUBHLIA TpaHcmopr. Mexanmusm naeiicteus Na'/K'-macoca. Poib
MOHHBIX KaHAJIOB B IPOBEACHUN HEPBHOTO MMITYJIbCA.

6. HanocTpykTypa M (QYHKIHMM HYKJIEHHOBBIX KHCJIOT. XHUMHUYECKUH COCTaB
HYKJICMHOBBIX KHCJIOT, a30THUCTbie OCHOBaHuWsA. YmakoBka JIHK, HanHocTpykTypa Xpomaruna.
[IpyHOMN KOMIUIEMEHTAPHOCTH, BOJOPOJHBIE CBSI3M MEXKJIY a30THUCTBIMH OCHOBAHUSMH.
Hanoctpykrypa nsoitnoit cimpanu JJHK.

CBolicTBa TEHETMYECKOTO KOJa, CTpoeHHe TeHOB. OpraHuzanus TEeHETHYECKOTro
Marepuana, CTPYKTYpHbIE T€Hbl M PETYIATOpPHbIE ydacTKH. WHTpPOHBI M 3K30HBI. Myranuu u
(daktopsl, ux Be3bBaromme. Penapanus JITHK. [Tpumepsr HaciencTBEHHBIX 3a00JI€BaHUM.

[Ipomeccer mepenmaum reHetnueckor wuHpopManuu. Perumkamus JIHK, crpoenue
perMKaTuBHOW BUIIKH. Tpanckpunius, padora PHK-nmomumepassl. CTpoeHrne TpaHCHOPTHOM
PHK. Ctpoenue u pabota pubocoMbl. OCHOBHBIE CTAIUU MIPOIIECCAa TPAHCIISALINH.

7. MoJiekyJIsIpHbIe MEXaHU3MbI BOCTIPUSATHSA U Nepeaayu nHGopMaLuM.

HepBHas u rymopansHas perynsiuusi opranusma. [lonstue ropmona. OcoOeHHOCTH
NeUCTBUSL TOPMOHOB. MOJIEKYNIApHbIE MEXaHU3Mbl JIEHCTBUSI TOPMOHOB: MeMOpaHO-
OTIOCPE/IOBAaHHBIH M IUTO30JbHBIA MexaHusM. Kiaccuduxanuss ropmoHoB. CTpykTypa H
Oouonorndeckue (GYHKIMH HEKOTOPHIX TOPMOHOB rumnodu3a U mepudepruuecKux Kees.
['opMoHanbHBIE HAPYILIECHUS.

HepBHuas perynsauus, crtpoeHue akcoHoB. CTpoeHne U paboTa HEPBHO-MBIIIEYHOTO
cuHarica, HeiipomeauaTopbl. Opransl 4yBcTB. [loHsiTue penentopa. CTpoeHHE U MOJEKYISIPHBIN
MeXaHU3M paboThl 3puTenbHOro penentopa. CTpoeHHe W MeXaHU3M pabOThl CIIyXOBOTO
peuenrtopa. MonekyasspHbIil MEXaHU3M BOCIIPUATHS BKyca Ha PUMEPE Caxapo3bl.

8. Mexanuueckoe aBu:xkenne. CTpoeHne MUKpoTpyOouek. MoekylsipHas CTpYKTypa U
paboTa KIETOYHBIX pecHHuYEeK. BpamiarenbHoe IBUKEHHE JKTYTHKOB KIETKH («HAHOMOTOPY).
CtpoeHre MbIIIEYHON KiIeTkHd, MuoduOpuwisl. HaHOCTpyKTypa aKkTMHA W MHO3MHA.
MoutekynsapHbple MEXaHU3MBbI MBIIIEYHOTO COKPALLIEHUS.

9. MoJieKkyJsIpHbIe MEXaHM3Mbl NPEBPAICHHS JHEPrHM M BelleCTBA B KHBBIX
cucremax. [lonstue merabonusma, katabosnm3M U aHabonu3M. LleHTpanbHblE NMyTH OOMEHa.
KnroueBbie MeTabosnThl — nupyBar U aneTmwiKoA. Makpospruueckie MoJIeKyIIbl.

AspoOHOe W  aHa’poOHOE OKHCIEHHE YIIeBOJOB. [ JMKONIM3, €ro  CTajuu.
[MupyBarruaporenasnas peakuus. Llukn KpeOca. OOmuit mMarepuanbHbIi U 3HEPreTHUECKHi
OanaHc a3poOHOTO OKHCICHUS TTIFOKO3BI.
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CrtpoeHre W pojib MUTOXOHIPUH. MexaHU3M OKHCIUTENbHOTO (ochopumpoBanus,
COIIPSDKEHHUE TMPOLIECCOB OKUCIEHHUS U (POoChOpUIUPOBAHUS, POJIb MeMOpaHbl. MojekymnsapHas
OpraHu3alus AbIXaTeJIbHOW LIEIIH.

@DOTOCHHTE3, CBETOBAas U TEMHOBAas CTaauu. MarepuaabHBI U 3HEPreTUUYECKU OaslaHC
¢dorocunresa. CTpoeHHEe XJIOPOIUIACTOB, CTPYKTYpa Xxyopoduiuia. MexaHu3m CBETOBOW CTaJuu
¢dorocunresa. TemHoBas cragust poTocuHTe3a, UK KanbpBuHa.

10. HocTrxenus " MepCrHeKTHBbI pa3BuUTHA HAHOOMOTEXHOJIOTUH.
Hano6uorexHonorus.  Bo3MokHble ~ OMOJOTMYECKME W MEAMLIMHCKUE  TPUIIOKECHUS
HAaHOTEXHOJIOTMH U HAHOMAaTEpPHAJIOB.

4. O0beM yueOHOM THCHHMILINHBI

O0beM TMCUMILTHHBI
Bua yueOHoii paGoTbl Axax, | Actp.
3E
q, 4.

OO0mas TPyA0eMKOCTh TUCIHIIJIHHBI 5,0 180 135
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 64 48
B TOM 4MHcJje B oopMe NPAKTHYECKOIl MOJATO0TOBKH 0,11 4 3
Jlexmun 0,89 32 24
[Tpaktnyeckne 3ausTus (I13) 0,89 32 24
8 MoM Hucie 8 hopme nPaKmuyeckol n0O20mMo6KuU 0,11 4 3
CamocrosiTeJibHas padoTa 3,22 116 87
KonTtakTHas camocTosiTenbHas paboTa 0,4 0,3

3,22
CaMoCTOATEIbHOE U3YYEHUE Pa3IeOB TUCIUILINHBI 115,6 86,7
Buja kouTpoJs: 3ader ¢ OLIEHKOM

5.3 IucuuninHbl 4acTu, GopMHupyeMoii yYaCTHUKAMM 00Pa30BaTeIbHbIX OTHOLICHU
(AU CHMILUTHHBI 0 BHIOOPY)

AHHOTAIUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«30HA0BasE MUKPOCKONHS

1 eap aucuMmiIdHbl — (HOPMHUPOBAHKME Yy OOYYAIOIIMUXCS 3HAHUKA O CKaHUPYIOLIEH
30HJIOBOM MHKPOCKOIIUM, €€ TEOPETUYECKMX OCHOB, MPHUHIMIIOB pPabOThl U BO3MOXKHOCTH
WCIO0JIb30BAHUS Ul aKTyaJbHBIX 337]a4 HAHOTEXHOJIOTUU M HAHOMAaTepHaJoB.

2 B pe3yabTaTe H3y4YeHUs1 AUCHHUILIMHBI 00y4arOIIUICS J0JIKEH:

Obaadams clenyOIUMUA KOMIIETEHIIMSIMA U HHIUKATOPAMU UX JTOCTHKECHUS:

[IK-2.1; I1K-2.2; T1K-2.3; T1IK-5.3

3namo:

- KJ1accu(UKAIMIO METOJ0B CKAaHUPYIOLIEH 30HI0BOI MUKPOCKOTINH;

- YCTPOWCTBO, NPHUHLHUII pabOThl M (U3MYECKUE OCHOBBI CKAaHUPYIOUIUX 30HI0BBIX
MHKPOCKOTIOB;

- TMPUHLMIBI peau3ali aTOMapHOTO pa3pelleHHs B CKAHUPYIOUIUX 30HAOBBIX
MHKPOCKOMAX;

- 0011Ke IPeICTaBICHUS O pa3pelIaroiiel CHOCOOHOCTH Pa3TUYHbBIX BUJIOB;

- BO3MOKHOCTHU M 00sacTu mpuMeHeHust MmetooB C3M s uccnenoBaHus

HaHOMAaTepHUaoB;

Ymemy:

- aHATTU3UPOBATH N300pAKEHUS U JJaHHBIE, TOTY4YCHHbIE pa3NTUIHbIMU MeTogamMu C3M;

- KOPPEKTHO OTPEesiTh MOP(HOIOTHIO HAHOOOHEKTOB 1 HAHOMATEPHATIOB;

- UCIIOJIb30BaTh CTaHAApTHbIE MeTOIMKN C3M 1715l aHanu3a HAHOMaTepUaloB;
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- popMynHpPOBATH TEXHUYECKHE TPEOOBAHUS K 00BEKTAaM UCCIICIOBAHMUS;

Braoemy:

- HaBbIKaM# 00pabOTKH N300payKeHHIA, TIOTYUYEHHBIX pa3nuyHbIMU MeToiamu C3M;

MPUHIMIIAMHA TPOBEICHUST JKCIIEPHUMEHTa HAa COBPEMEHHBIX MPUOOpaxX CKaHUPYIOLIEH
30HI0BOM MUKPOCKOIIUY;

- METOJIaMH pabOThl C HAYYHOH JIUTEPATYPO U AIEKTPOHHO-OMOIMOTEYHBIMU PeCypcaMu
M0 TEOPETUYECKUM M TEXHOJIOTHUYECKUM acCleKTaM CKaHUPYIOIEH 30HI0BOH MUKPOCKOTIUH.

3 KpaTkoe cojep:kanue AUCHUNIHUHBI

Paznen 1. OcHoBbI cKaHUPYIOLIEi 30H10BO Mukpockonuu (C3M)

CoBpeMeHHble MeTOAbI BH3yaJqu3auuMud HaHoMaTepuaaoB. COBPEMEHHBIE METOJIbI
BHU3yaliM3allid M MCCJIEIOBAaHUS HAHOOOBEKTOB M HaHoMarepuasoB. [lonsatust pasperiaromeit
CIOCOOHOCTH M AU(PPAKLIUOHHOTO Npezena. ATOMapHOE pa3pelieHue B COBPEMEHHBIX METO0/Iax
uccnenoanusi. CpaBHEHHE OCHOBHBIX MUKPOCKOTTUYECKUX METOIOB (ONTUUECKUE, DJIEKTPOHHBIE,
30H110BbIE). [IpenmyiiecTBa, HEMOCTATKU M OOJACTH MPUMEHEHUSI CKaHUPYIOIIEH AJIEKTPOHHOU
MHKPOCKOIIMH, MPOCBEYMBAIOIIEH AIEKTPOHHONM MUKPOCKOIIMHA M CKaHHUPYIOIIEW 3JIEKTPOHHOU
MHUKPOCKOTIHH.

Beegenne B C3M. lcropus C3M. YcTpolicTBO M HNpHUHLMIT PAabOThI CKaHUPYIOMIMX
30HI0BBIX MHUKpOCKomoB. OcHoBHBIE 31emMeHThl C3M. Ckanepbl. Cuctema OOpaTHOW CBSI3H.
3onpoBbie gatuuku. [lpuniun dopmupoBanus uzoOpaxenus B C3M. 3ammTa OT BHEUIIHHX
BozaeiictBuil. Kiaccudukanmst meromoB C3M. CpaBHeHHe paspemiaronieil CrocoOHOCTH
paznuuHbIX BUAOB C3M.

Ckanupywomass TyHHeabHass mukpockonus (CTM). ®usznmueckue ocHoBbl CTM.
DONEeKTPOHHBIE CTPYKTYphl TBEPAOTO TeJla M €ro TOBEPXHOCTH. TyHHENBbHBIA dS(PPeKT.
Texunueckue ocHOBbl CTM. KOHCTpYKIIMM CKaHUPYIOIIUX TYHHEIbHBIX MUKPOCKOTIOB. PexXnMbl
pabotrelt CTM. Meton mocTossHHOW TOoka. MeToa MOCTOSIHHOM BBICOTBHI. MeToj 0TOOpakeHHe
paboTel BbIxona. Peanmuzanms aToMapHOro paspelieHuss B CKAHUPYIOUIEM TYHHEIbHOM
mukpockone. Orpannuenuss CTM. IloarotoBka mnoBepxHocTH TBepabix Ten mist CTM
HCCIIEJOBAHUM.

AtoMHoO-cuisioBasi Mukpockonuss (ACM). CunoBoe B3aMMOJECHCTBHE 30HAOBOTO
natanka u oopasua. [Torenuuman Jleanapna-/[xonca. ACM 30HbI: BUIBI, CITIOCOOBI H3TOTOBJICHHS,
ocHoBHbIe napamerpsl. Koncrpykius ACM. Cnoco0Obl peructpanii OTKJIOHEHUs KaHTHIIEBepa.
Pexxumbr pabotet ACM. KoHTakTHass aTOMHO-CHUJIOBas MHUKPOCKOIIHS- METOJ IOCTOSTHHOM
BBICOTBL, METOJl IIOCTOSSHHOM CHJIbl, KOHTAKTHBIA MeETOJ paccoriacoBanus. Henocrtatku
koHTakTHOM ACM. IlosiykOHTaKTHasE aTOMHO-CUJIOBasi Mukpockonusa. IIpeumymectBa u
HEJIOCTAaTKU MONyKOHTakTHOM ACM. KpuBbie 3aBUCMMOCTH CUJIBI OT paccTtosiHus. JlatepanbHoe
B3aUMOJICHCTBUE 30HAa U oOpa3na. MHUKpOCKOMHS JaTepalbHbIX CWil. Paspemaromias
cnocoonocte ACM. beckontaktHass ACM. Bo3moxnoctu ©OeckontakTtHO ~ ACM.
Hcnonb3oBaHne OpraHuyecKuX MOJIEKyN B kauecTBe 30HA0B A C3M. HanoTpyOku — gatuuku
C3M.

Ckanupyomas OJIMKHeIO0JIbHAS ONTHYECKAs MHUKPOCKOIUSA (CBOM).
Teopernueckue ocHoBbl CBOM. DddexTuBHOE MPeoaoIeHHe ONTHYECKOTO IU(PPAKIIMOHHOTO
npenena. 3ouaesl CBOM: Tumbl, u3rotoBineHue. KoOHCTpyKIuu OMMKHETOIBHBIX ONTHYECKUX
MHKPOCKONOB. KOHTpOJIb paccTosiHUA MEXAY 30HIOM M MOBEPXHOCThIO. Peanuzanus cucteMsl
obpatHoit cBs3u. Paszpemaromnas crnocobHocts CBOM. Pexumbl pabotst u Buasl CbBOM.
Kongurypauus CbOM c moaynem UK-Dypse.

Pa3nen 2. Bosmo:xknoctu C3M

Apyrue Buabl C3M. Mukpockonus cuia TpeHua. MeToa MOAYISIUU  CUJIBL
MHuoronpoxoanbie MeToAuKu paboTel C3M. DnektpocunoBas MuUkpockomus. CKaHUpPYROIIas
eMKOCTHast MUKpockonus. Meton 30u1a KenpBuna. Marauthas cunoBast Mukpockomnus (MCM).
[Tpunun padotsl C3M B pexxume MCM. Kpasucratnueckue meroauku MCM. KonebatenbHbie
metoauku MCM. 3ona0BbIe natauku it MCM. Jlutorpadus 8 C3M. CTM, ACM nurtorpadus.
AHOTHO-OKHCIUTENbHAs TUTOTpadusl.
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Bo3smo:xknoctu C3M. [Ipeumymectsa u Hegocratku C3M. Cranaaptel C3M. Uckaxxenue
n300pakeHus] CKaHepoM. VICKakeHUs, CBsI3aHHbIE C 30HJOBBIM JAaTUYUKOM. VICKaxeHus,
cBsizaHHble pexxuMoM paboter C3M. KamumbpoBka C3M. IlpuHOMIBI KOPPEKTHPOBKU
n3zo6paxxennit C3M. B0o3MOXKHOCTH aTOMHO-CHJIOBOM MHKPOCKOIIMU B OIpeNesieHuH (HOPMBI U
pa3sMepOB HAHOYACTHUI[ METAUIOB U UX COCIMHEHUH. METONMKM BOCCTAHOBJIEHUS PEATIBHOMU
reoMeTpun 00bekTOB ucciaenoBaHuss ACM. Bo03MOXXHOCTb IpOBEIEHHUS HEpa3pyLIAOIINUX
uccienoBanuii ¢ nomouso ACM.

Paznean 3. llpumenenue C3M

IIpumenenne C3M aasi uccjief0OBaHMS OCHOBHBIX KJIACCOB HAHOMAaTepPHAJIOB.
AtomapHoe paspemienue, gocturayroe ¢ nomoipio CTM. Ilpumenenne MCM. Ilpumenenus
OMmIKHENOJIBHON onTuKU. MccenoBanue BOAOPOIHBIX CBsi3el. OnpeneneHne pa3MepoB v (OpPMBI
HaHouacTul. MccaenoBanusi MOp(oJIOTUH M JIOKAJIbHBIX CBOMCTB MOJUMEPHBIX MaTEpUaJIOB.
HccnenoBanus MarHuTHBIX HAHOYACTUIL M CTPYKTYp MeToioM MCM. Brruncnenue aare3noHHbIX
cuit MetogoM ACM. BosmoxkHoctu u mepcnektuBbl ACM B uCClI€JOBaHUM CHHTETHUYECKUX
XMMHMUYECKUX BOJIOKOH. MccnenoBanye HaaMOJIEKyIIPHOU CTPYKTYphI TOJIMMEPOB U KOMIIO3UTOB.
Ucnonws3oBanne C3M st uccienoBanusi MOp(OIOTHN U TIPOILIECCOB POCTA.

Hccnenopanue 6uosiornyeckux o0bekToB ¢ nomombo C3M. Vcnons3zoBanune C3M B
pasnmuuHbIX cpeaax. Bosmoxknoctu C3M s uccnefqoBaHus OOBEKTOB B JKHJAKHX Cpefax.
[IpuHIUIBI TPUTOTOBICHUST OHMOJIOTHYECKHX OOBEKTOB JJIsi MCCIeNoBaHUs ¢ moMolibio C3M.
Bo3MoxxHOCTH B HccneoBaHuM OelMKOBBIX MoJiekyn ¢ momomipio C3M. Uzyuenne JIHK.
Uccnenoanus BupycoB u 6akrepuii. ccnenoBanue aare3MOHHBIX B3aUMOICHCTBHMN.

Cospemennbie npudopbl 1 MeToabl C3M. OcHOBHbIE MPOU3BOAUTENN CKAHUPYIOIINX
30HJ0BBIX MUKpOcKomoB. ®opmat nanubix B C3M. Bapuantel Buzyanuzanuu C3M n3o00paxeHui.
KomnuectBennpiii  ananmuz C3M  u3o0pakenunit. CTaTUCTUYECKUNM aHAIU3 HW300paKECHHMH,
MOJIY4E€HHBIX ¢ MoMoibio C3M.

4 O0beM yueOHOH TUCUUIIMHBI

O0beM THCHUIIINHBI
Buna yueOHoii padoThl Axax, | Actp.
3E
q, q,
OO0u1asi TPY10€eMKOCTb I CIUTITIHHbI 3,0 108 81
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,33 48 36
B TOM 4HcJe B (popMe MPAKTHYECKO#i MOATOTOBKH 0,11 4 3
Jlexkmn 0,45 16 12
[Tpaktnueckue 3anstus (113) 0,88 32 24
8 MoM Hucie 8 hopme NPpaKmuueckoll n0020MmoeKu 0,11 4 3
CamocTosiTesibHasi padoTa 1,67 60 45
KoHTtakTHas caMocTosITeNIbHAs paboTa 0,2 0,15
1,67
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeOB IUCIUTUIUHEI 59,8 44,85
Buja koHTpOJIS: 3auer

AHHOTanusA padoveil MPOrpaMmMbl JUCHUILTIHHBI
«MeToabl TEPMHUYECKOr0 aHAJIN32 B TEXHOJOTHM HAHOMATEPHATIOB)

1 Heap qucuuminHbl — GOPMUPOBAHUH Y OOYUYAIOITUXCS KOMIIJIEKCHOTO MPEACTABICHUS
0 BO3MOXHOCTSIX TEPMUYECKOTO aHAIM3a JIJIsl HCCIEI0BaHNS HAaHOMATEPHAJIOB.

2 B pe3yabraTe U3yueHus JUCHUILIMHBI 00yYaAOUIMIACS J0JIKEH:

Obnadams cleqyOIUMA KOMIIETSHIIMSIMA U WHIUKATOPAMU UX JTOCTHKECHUS:

I1K-2.1; T1IK-2.2; T1IK-2.3; T1IK-5.3

3uameo:
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- Kjnaccupukamuio ©u  (PU3MYECKO-XMMHUYECKHE OCHOBBI TEPMHUYECKOTO  aHAIM3a
MaTepHaJIoB;

— YCTPOMCTBO U MPHUHIIUI PAOOTH OCHOBHBIX MPUOOPOB TEPMHUUECKOTO aHAIIN3A;

— BO3MOXHOCTH TNPHUMEHEHUSI TEPMUYECKUX METOJOB aHajiu3a B TEXHOJOTUU
HAaHOMAaTEpHaJIOB;

Ymemo:

— aHaJIM3UpOBATh  pE3yibTaTbl  HUCCIECJOBAaHUS HAHOMATEPUAJIOB  TEPMHUECKUMHU
METOJIaMU;

— paccuuThIBaTh (PU3UKO-XUMHUYECKHE MapaMeTpbl XUMUYCCKUX PEAKIHA C y9acTHEM
HaHOMAaTEPHUAJIOB I10 pPe3yJbTaTaM TEPMOTPABUMETPUH M CKAaHUPYIOIIEH KAJIOPUMETPHH;

- moxduparb  HEOOXOJMMOE  TeXHHUYecKoe Oo(OpMIICHHE Ui HCCIEIOBAHUS
HaHOMAaTepPHUAIOB TPEOYEMBIX THUTIOB.

Braoemy:

- CTaHJAPTHBIMHU METOUKaMHU aHajam3a HaHOMAaTepHaJloB MeTOoJlaMu
TePMOTPaBUMETPUH U TP PepeHIINATBHO-CKaHUPYIOIEH KaTOPUMETPHH;

- OCHOBAaMHU TEPMOKHHETHYECKOTO aHaJIM3a;

- MeroJaMu palbOThl C HAyYHOM-TEXHUYECKOM JUTEpaTypoll MO TEOPETHUYECKUM U
TEXHOJIOTUYECKUM acleKTaM TEPMOTIPaBUMETPHUUECKOTO aHalln3a HAaHOMATEPHAJIOB.

3 Kparkoe coaepxxanue JTUCUMILIHHbI

Pa3znes 1. UcTopusi 1 OCHOBBI TEPMHUYECKOI0 AHAJIM3a MATEPHAJIOB

HcTopust u 3Tanbl pa3sBUTHS TEPMHUYECKHX METOJ0B aHAM3a. DKCIEpUMEHTH Jle-
[ITarenbe m OcreHa. Meto NepuOAMYECKOTO MPOKATMBAHMSA-B3BEIIMBaHMs. [IpuHIMIIHATIBHOE
YCTPOUCTBO JiepuBaTorpada.

OcHoBHbIE 321241 TEPMUYECKOI0 AaHAIU3a MaTepuaaoB. DU3NKO-XUMUYECKHE OCHOBBI
TEPMHUUYECKUX METOJIOB aHanu3a. J([MHAaMUYeCKHil M M30TEepMUYECKHE PEXUMBl TEPMHUUYECKHUX
MeTO0/10B aHann3a. O6IacTH NpUMEHEHU TEPMUUYECKUX METOJIOB aHaTN3a HAaHOMaTepUasoB.

TexHuyeckasi peaju3anusi TepMHYECKOro aHaam3a.TepMmomapbl:  MaTepHalbl
ucBoiictBa. [loHsTHe 3TanoHa BemlecTBa. BiusHue CKOpOCTH peakiuil M yCJIOBHUSI MPOBEACHUS
JKCIIEpUMEHTa (pa3mep TUrsg, (GOpMBI Jepkaressi, MpoObl, CKOPOCTH HarpeBa, BIIUSHUC
atMochepel B mieur) Ha QopMmy auddepeHuHabHOW KpUBOW. VICTOYHMKH OMIMOOK W
MorpemHocTeit B quddepeHnnaIbHO-TEPMUUECKOM aHaU3e.

Pa3znen 2. Kinaccuueckue MeTOAbl TEPMHUYECKOT0 AaHAJIN3A

TepmorpaBumerpuueckunii anaaus (TT'A). OcHOBBI MeTO/Ia TEPMOTPABUMETPUUECKOTO
ananu3a. [Ipuanun ycrpoiictBa npudopa TI'A. Kpussie TI'A. Bocnpon3Boauinock 1 TOUHOCTh
Merona TI'A. Bnusaue ycnoBus mpoBeaeHHs dKcriepuMeHTa Ha pe3yiabTaThl TI'A. CrnocoOsr
OTpe/ieNIeHUs] TeMIIEPaTYPHBIX WHTEPBAIOB Pa3NIO’KEHHUs BEIIECTB, ONpeAeTIeHIE MOTEPb MaCCHI.
Hcrounuku ommbok u norpemrtHocteit B TTA.

JAudpepeHnuaibHO-TepMUYECKHI aHaJIn3 (ATA). OcHOBBI MEeTO/1a
muddepeHnnaibHO-TePMUUECKOro aHanu3a. YpaBHeHue Kupxroda. [Ipuninun ycrpoiictBa
npubopa ATA. Kpussie ITA. [Ipeumymectsa u Henoctatku JTA. Ternonepenoc.

Juddepennunanbro-ckanupyomas kaaopumerpus (JICK). Ob6nactu npumeHeHus
JICK). CrniocoObl ompezeneHusi TeMIepaTypHbIX HHTEPBAIOB Pa3lioKEHUs BEIIeCTB U (Da30BbIX
nepexosioB. KonnyecTBeHHOE ormpeneneHue TemIoBeIX 3(dexToB. MccrnenoBanue KUHETUKU
peaKkiuii TEepPMHUYECKOTO pa3joKeHHs MaTepuanoB. VICTOUHMKM OMMOOK M TOTPEUIHOCTEH B
JCK.Bapuants! JICK npuHnunuansHo-otaudsbie oT JJTA. CHHXpOHHBINM TEPMUYECKUI aHAIU3
MaTepuasios.

Junaromerpusi. Xapakrepuctuka Merona. OrnpenereHre U3MEHEHUHN UIMHBI 00pa3IoB
MIPU HarpeBe U OXJIAXKACHUHU WU IPU U30TEPMHUYECKON BblepkKKe. TemnepaTypHblil KOHTPOJIb B
munatometpe. Jpomn-kanopumetpus. CriocoObl onpeeNieHus TEI0EMKOCTH MaTepUAIIOB.

Pa3nen3. KomiuiekcHbIe MeTOABI AHAJIM32 HAHOMATEPHAIOB
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TepMuyeckuii aHaIu3 ¢ U3ydeHueM BblieJuBHIMXcs ra3oB. CoBMernieHue npudbopos
tepmuueckoro ananusa ¢ UK-®@ypse u macc-cnexkrpomerpamu (MC). CTA-UK-®ypre: npuHumn
pabots! u o6nactu npumenenus. CTA-MC: npuHuun paboTsl 1 006JaCTH IPUMEHEHUS.

IIpumeHeHne TepMUYECKHX METOAO0B /ISl AHAJIM3a HAHOMAaTepuanoB. Vccienosanue
IUIABJIEHHUS HAHOYACTHIl METAJVIOB € MOMOLIbI0 TEPMHUUECKUX METOJO0B aHanu3a. OnpeneneHue
TEIUIOEMKOCTH HAHOCTPYKTYpUPOBAaHHbIX MarepuanoB. CHUHXpPOHHBIM TEpMUYECKUM aHaIu3
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

HccnenoBanne KOJIMYECTBEHHBIX XAPAKTEPUCTHK HAHOMATEPHAJIOB MeTOAaMU
TepMu4eckoro ananausa.lccienosanne pa3oBeIX qruarpaMM MHOTOKOMITOHEHTHBIX HAHOCHCTEM.
Bnusinue paznmuusbix (akTopoB (IpUMecH, XMMHUYECKUE B3aUMOAECUCTBUA, aTMOc(hepa 1eun) Ha
TOYHOCTh KOJIMYECTBEHHOTO U KAUECTBEHHOT'O aHaIN3a.

IlepcnexkTuBHBIE  MeTOAbI  TePMHYECKOro  aHaau3a.OCHOBHbIE  IPUHLHUIIBI
TepMoMarHuToMerpun. TepmocoHomeTpusi. Bricokoremmnepatypubiii ontuueckuii JITA u ero
aHasiorn. Mertoq 7na3epHON BCOBILIKKA: NPUHLUUMIHAIBHOE YCTPOMCTBO mpubopa, (PHU3UKO-
XMMHUYECKHE OCHOBBI, IPUMEPHI MpUMEHEHUs1. MeTo | rperolinX IUT. BricokoTOUHOE U3MepeHne
TEIUJIOBBIX TOTOKOB.

4 O0beM yueOHOM TMCUNIIINHBI

O0beM TUCHUTITHHBI
Bupa yueOHo# padoThbl Axax, | Actp.
3E
q, q,
OO0mas TPYI0eMKOCTh THCITHIIJIHHBI 3,0 108 81
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 48 36
B TOM 4HcJje B (popMe MPAKTHYECKO# MOAT0TOBKH 0,11 4 3
Jlexmun 0,45 16 12
[Tpaktuueckue 3ausatus (113) 0,88 32 24
8 MoM uucie 8 hopme npaKmuyeckol n0O20Mo6KuU 0,11 4 3
CamocrosiTejibHasi padoTa 1,67 60 45
KonTtakTHas camocTosiTebHas paboTa 0,2 0,15
1,67
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIOB AUCITUILIMHBI 59,8 44,85
Buja kouTpos: 3auer

AHHOTAUA padoyeil MPOrpaMMbl THCUUIIIIMHBI
«MeToabl J1azepHoi (upaKkunu IS U3YyYeHHsSI HAHOMATEPHAJIOB»

1 Heab ucuMNJIMHBI — IPUOOpETEHNE 3HAHUM, YMEHUH, BIaJeHUl U (OpMHPOBAHUE
KOMIIETCHITMI B 00JIAaCTH METOJIOB JIa3epHOU MU(paKIMK I aHAIW3a HAHOMATEPUAJIOB.

2 B pe3yabrare wH3yYeHHs] IMCHMIUIMHBI O00y4YalIIuiics 1O NporpaMmme
0akajiaBpuAaTa J0J/IKeH:

Obaadoams cleqyOIUMUA KOMIIETSHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

[1K-2.1; T1IK-2.2; T1K-2.3; T1IK-5.3

3namo:

— TEOPETUYECKUE OCHOBBI CTATUYECKOTO U JUHAMUYECKOTO PACCEMBAHUS CBETA;

— YCTPOMCTBO U MPUHIUM pabOTHI Ta3ePHBIX aHATNU3aTOPOB pa3Mepa YacTHIl;

— BO3MOXHOCTH M 00JIACTH MPUMEHEHHS] METO/I0OB IUHAMUYECKOTO CBETOPACCESHUS s
HccaeA0BaHUsl HAHOMATEPHUAJIOB;

Ymems:

— aHAJIM3UPOBATh M300paKEHUS U JaHHBIE, TOJYYCHHBIE METOJIOM JUHAMUYECKOTO
paccesiHus CBETa;

— (opmynupoBaTh TEXHUYECKHE TPeOOBaHUS K 00BEKTaM UCCIICIOBAHNUS;

Braoems.:
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—HaBbIKAMH  OOpa0OTKM M  HMHTEPIPETalud  JAaHHBIX, MOJYYEHHBIX METOJOM
JMHAMHYECKOI'O PACCEsSHUs CBETA;

— METOJIaMH pabOThI C HAYYHOU JINTEPATYPOH U SIEKTPOHHO-OMOIMOTEYHBIMU PECYPCaMH,
CBSI3aHHBIMU C IPUMEHEHHEM JIa3epHOH MU(PaKLINK ISl aHAIKM3a HAHOMATEPHAJIOB.

3. Kpatkoe coaep:xaHue AMCHUTIIHHBI

Pa3nes 1. Teoperudeckue 0CHOBBI CBeTOpPAaCCesIHUSA

1.1 Bsegenue. /[IMarHocTHKa W MeTOAbl HCCJICAOBAHUS HAHOMATEPHAJIOB H
HAHOCTPYKTYP

Mertonpl onpenenenus pamepa yactull. CutoBblii Meroa. CeAMMEHTalMOHHBIA METOJ.
Konnykromerpuueckuii  Meron. Meros MHKPOCKONIMHM, Pa3sHOBUAHOCTH  MHUKPOCKOIIOB.
TexHuueckoe ocHauieHue, 0011asi KOHCTPYKIHUS 3JIEKTPOHHBIX MUKPOCKOIIOB M XapaKTEPUCTUKU
uH(popMalluy, TOJIy4aeMON C HCIOJIb30BAHWEM Ppa3IMYHO OCHAIIEHHBIX MHUKPOCKOIIOB.
Pa3pemaromast cnoco6HocTs MHKpockomnoB. IloaroroBka oOpa3moB [uis HCCIEIOBaHMS Ha
Mukpockonax. Ormpexnenenue auamerpa Hecdepuueckux  vacTul. [IpuHIMNUaIbHBIE
BO3MOYHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B CIIydae UX MPUMEHEHHUs ISl aHaJIu3a MaTepuaoB.

1.2 TeopeTnueckne 0CHOBbI CBeTOpaccessHUSA

Ucropus ceeropaccesHus. ONTUYECKUI AUANa30H JIEKTPOMArHUTHBIX BOJIH. dusnueckue
OCHOBBI ITPOLIECCOB PACCESHUS U MOTJIONICHHS CBETa. Y CIOBUS U BUIbl PAJIEEBCKOTO PACCESHHUS.
PaccessHue manbIMu YyacTUIIaMU TOJISIPU30BAHHOTO M HEMOJSPU30BAaHHOTO cBeTa. PaccesHue Ha
¢baykTyanusax W yactuuax. SIBieHus, HaOmonaloluecs NpHU paclpoCTpaHEHUH CBeTa B
JMCTIEPCHBIX CUCTEMax. YIIPYroe U HEYyIpyroe paccesHue.

1.3 Teopusi MOJIEKYJISIPHOTO pacCesIHUS CBETa

Asnenns  Manpensmrama-bpumroona un Pamana.  JlazepHas — cnmekTpockomnmus
KOMOMHAIIMOHHOTO paccesiHusl. BeiHykIeHHOEe KoMOMHaImoHHOe paccesitaue. Monaens Jlopenna.
Teopust Panest MmonexkynsipHoro paccesinus. OCHOBHbIE ClieICTBUA Teopur Panes. MonekymsipHoe
paccesiHie Ha (DIyKTyalusix aHU30TPOIUU B raze. MoekynsapHas pedpakius.

Pa3nen 2. /luHaMu4YecKoe M CTATHYECKOE pacceMBaHMe CBeTa

2.1 Ilornomenue u paccessnne cera chepuyeckoit yacrtuueit (reopuss Mu)

CriekTpanbHble XapaKTepUCTUKU paccessHUs CBeTa Ha cepruecKkux yacTuiax. BrausHue
CTPYKTYphl U (OPMBI pACCEHBAIONIMX YAaCTUI[ HA ONTUYECKUE XAPAKTEPUCTUKHU TUCHEPCHOMN
cuctembl. OCOOEHHOCTH UHAMKATPUC paccesHus Ha cHEepUUYECKUX YaCTHIaX B 3aBUCUMOCTU OT
pa3Mepa M ONTHUYECKUX MOCTOSIHHbIX. BekTtopHas numarpamma Mu. Teopuss ®paynrodepa.
MHorokparHoe paccenBanre. CTaTHUECKOE pacCEeMBAHUE CBETA.

2.2 /IuHamMuyecKoe paccenBaHue CBeTa

OcCHOBHBIE HJIeW JUHAMUYECKOTO paccenBaHus cBeta. [lapameTpsl onpenenenus MeToaoM
JTUHAMUYECKOT0 cBeTopaccessHus [MApoauHaMUYEeCKUi JauaMeTp. ODJNEKTPOKMHETUUYECKUI
noreHuuan. JnekrpokuHernyeckue sieHus. Teopus JI9C. MonekynspHas macca. CpaBHEHUE
METOJIOB CTaTUYECKOT0 ¥ TUHAMUYECKOTO PACCESHUS CBETA.

Pa3nen 3. JlazepHble anaau3aTropbl. CxeMbl yCTAHOBOK

3.1 CocTaBHBIE 3J1eMEHTHI AHAJIN3ATOPOB pa3Mepa YacTHIL

Jlazepsl, mpuHLUI paboThl Ja3zepa. Buabl nasepoB. AkTHBHas cpena nazepoB. Hakauka,
MEXAaHU3M «HAKadyKu» JiazepoB. ONTHUECKU pe30HATOp. XapaKTEPUCTUKN Ka4eCTBA MU3ITydEHUS
na3epoB. JlerekTopsl (hoToHOB. PoTOIMUCCHOHHBIE YcTpoiicTBa. [Tpnbop xoppensiuun. Cucrema
cuera (POTOHOB.

3.2 llppHIMNHATBbHBIE CXeMbl YCTAHOBOK JIA3€PHBIX AHAJM3ATOPOB.

[IpuHnMOManbHBIE CXE€MBbl YCTAaHOBOK JIa3€pHBIX aHaIM3aTOpoB KommaHuM Fritsch,
Malvern, Horiba u mnpouee. I[IpuGopbsl, 0COOEHHOCTH Mojenel Ja3epHbIX aHAIN3aTOPOB,
JOTIOJTHUTEbHBIE MoAyau. [IpuMeHeHue meTona a3epHOH AudpakuMMU s HCCIeOBaHUS
HaHOMAaTEpHaJIOB.
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4. O0beM yueOHOH TUCHHUIIINHBI

O0beM IMCHHUIIMHBI
Bua yueOHo# paGoThl Axax | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTh JMCIHIIJIMHBI 4,0 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B (popMe NPAKTHYECKOM OAT0TOBKH 0,11 4 3
Jlexmun 0,89 32 24
[Tpaktuyeckue 3austus (I13) 0,89 32 24
8 MoM uucie 8 hopme NPaKmuyeckol n0020mMo6KuU 0,11 4 3
CamocrosiTeJibHasi paboTa 2,22 80 60
KoHTakTHas camocTosiTeNbHas paboTa 0,2 0,15
2,22
CaMOCTOSATeIbHOC U3YUCHUE PA3JICIIOB TUCITUTUINHEI 79,8 59,85
Bua konTpoJs: 3auer

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«DU3UMKOXUMHS U TEXHOJOTUSA YIJIePOJAHbIX HAHOMATEPHUATIOB»

1 Iens aucuumIMBEBI — IPHOOPETEHUE 3HAHMIL, YMEHHH, BIaJeHUHA U (OPMUPOBAHKE
KOMIIETEHIIMH B 00JIACTH YIJIEPOJHBIX HAHOMATEPHUAJIOB M O3HAKOMJICHHE C WX CTPYKTYpOH,
CBOWCTBAMM, BO3MOKHOCTSIMU IPUMEHEHHSL.

2 B pe3yabraTre MH3y4YeHUs1 AUCHMIUIMHBI O00Oy4Yamouuiicss MO0 mNporpamMmme
0akajiaBpUaTa J10J/IKeH:

Obaadoams clenyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPaAMU UX JTOCTHKEHUS:

[IK-2.1; I1K-2.2; T1K-2.3; T1IK-5.3

3nameo:

- Moaudukauuu yrieponaa, CTPYKTYpy U CBOWCTBA YIJIEPOIHBIX HAaHOMATEPHAJIOB,
BO3MOKHOCTH UX UCIIOJIb30BaHMUS;

Ymemy:

- HCMOJBb30BaTh pPAa3WYHbIe HCTOYHUKU HHGOpPMAIMU JJs TOJY4YeHHs] CBEICHUN O
HOBEHIINX HCCIEAOBAHUAX B 00JIACTH YTIIEPOJHBIX HAHOMATEPHUAJIOB;

- KPUTHYECKU aHAIM3UPOBATh HAYYHbIE MYOIUKALIUH;

Braoemno:

- HaBBIKAMU MOJATOTOBKH aHAIMTUYECKUX 0030pOB COBPEMEHHOM HAyYHOU JTUTEpaTyphI B
00JacTu yriaepoaHbIX HAHOMATEPUAIOB B YCTHOM U MUCBMEHHOU (hopMme.

3. KpaTkoe coaep:xkaHue T CHUILINHBI

Pa3nen 1. Knaccndukanus yriaepoaabix HaHOCTYKTYp. HaHoTpyOKHu M yJL1epeHbl

1.1 Beeaenue. Kuaccupukanusi yriepogHbIX HAHOCTPYKTYP AJIOTPOIHbBIE
Moaudukanuu yriaepoga OCHOBHBIE MOHSTHS KBAHTOBOW XUMHH. [HOpuamM3anus aTOMHBIX
opOuTaneit 1 MHOrooOpasue aIoTPOIMHBIX MOAU(PHUKAIINI U XMMHUUECKUX COSAUHEHUH yriepoa.
Anma3 u ankanel. ['padur, rpadeHn, apeHbl, ankeHbl, KapOuH, ankuHbl. CMelIaHHBIE U
MIPOMEXYTOYHBIE aJIOTPOIHBIE MOAU(DUKAIIMNK YTIEpOa.

1.2 Yraepoanble HAHOTPYOKHU. VIcTOpHst OTKPBITHS YIIIepOAHBIX HAaHOTPYOOK. [ToHsATHE
OJIHOCTEHHBIX M MHOTOCTEHHBIX YTIIEPOJIHBIX HaHOTpYOOK. MH(opmamus 006 uUX CTpoeHHH U
Meroaax moniydeHus. CTpyKTypHbIE CBOMCTBAa. XHPAIbHOCTh HAHOTPYOOK. DJIEKTPOHHBIC
CBOMCTBa HAHOTPYOOK. DJIEKTPOHHBIE CBONCTBA TrpaUTOBON TUIOCKOCTH. MeXxaHWdecKue
CBOMCTBa. YHpyrue CBOICTBA YIJIEPOJHBIX HAHOTPYOOK. DIIEKTPOMEXaHHUYECKHE CBOMCTBa
yrAepOAHBIX HAaHOTPYOOK. [loHsaTue xupampHOCTH. OOCYXKIEHUE B3aUMOCBSI3M XUPAIBHOCTH U
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(GU3NYEeCKUX CBOMCTB yIVIEPOJAHBIX HAHOTPYOOK. IllpuMeHeHHe YriaepoaHBIX HaHOTPYOOK.
ToKkCHUYHOCTH HAHOTPYOOK.

1.3 ®yanepen. Hcropus otkpbiTus ¢ymiepeHoB. Kmacrepsl yriepoaa. YcTaHoBKa H
Meroaukn Puuapma Cmommm. Otkpeitus bakmuactepa ®@ymiepa. [lonsatue o ¢ymiepeHax.
Teopema Diinepa u CTPyKTypa MOJEKy1 (YyJUIEPEHOB M YIJIEPOJHBIX HAHOKIACTEPOB,
GbyepeHonoJ00HbIE CTPYKTYPHI B JKMBOW MPHPOJE. YTIEpOAHBIE KIacTephl (yruiepougHoro
tuna. CuaTe3, MOIUUIIMPOBAHUE, HCIIOIh30BaHNE (DYIIICPEHOB.

Pa3znesn 2. KoMmno3urbl Ha OCHOBe YIJIepoAHBIX HaHoMaTepuajioB. Heyriiepoanbie
HaHOTpYyOku. I'padpen. Hanoanmas

2.1 I'paden. IonsTus rpadura, rpadena, oxkcuna rpadena, CTpoeHne 1 0coOble CBOWCTBA
rpadpena. Xumuueckoe MomguduuupoBanue rpadena. «I'padeHOBas»  IIEKTPOHHKA.
MHuorocnoiiaslii  snuTakcuanbHbil TpadgeH (MEG). Crpykrypa, 31eKTpUYeCKHe CBOMWCTBA,
MEXaHUYECKUE CBOICTBA, BO3MOKHOCTH MPUMEHEHUS B JIEKTPOHUKE

2.2 Hanoanama3s. [lonatus HaHOa/IMa3a, CTPOCHHME M OCOOBIE CBOMCTBA HaHOAIMas3a.
TexHosorust moJydyeHus! I€TOHAIIMOHHBIX HaHOAnIMa3oB. OUKMCTKa HAHOAJIMAa30B OT MPHUMECEH.
MeToapl KOHTPOJISI CTETEHH YHUCTOTHI JIeTOHAIMOHHBIX HaHoaiMa3oB (JIHA). Ilomydenue
HaHoaMa3HbIX cycrieH3uid. Ctpykrypa JIHA. Tlpaktuueckoe ucnosnb3oanue JJHA.

2.3 Komno3ursl, coepxanme yrjepoaHbie MaTepuasbl. MaTepuaibl 1 KOMIIO3UTHI Ha
OCHOBE YIJIEPOJIHBIX HaHOTPYOOK. Ilomumepbl 1 KOMIO3UTHBIE MaTepHaibl Ha OCHOBE APYTUX
YTIEPOJHBIX HAHOCTPYKTYP.

24  Heyruaepoanusie  HaHOTPyOku. IloHsATHE  HEyrJIepoAHBIX  HAHOTPYOOK.
OyHKIMOHAIbHBIE CBONWCTBA U TMPAKTUYECKOE MCIOJIb30BAaHUE PAa3IMUHBIX HEYIJIepOJHbIX
HaHOTPYOOK.

4. O0beM yueOHOI JUCUMIITIHHBI

O0beM TUCHHUILINHBI
Buna yueOHoi# padoThl Axan. | Actp.
3E
q, q,
OO0u1asi TPY10€eMKOCTb I CIUTIITMHbI 4.0 144 108
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,78 64 48
B TOM 4HcJe B (popMe MPAKTHYECKOii MOAT0TOBKH 0,11 4 3
Jlexkimn 0,89 32 24
[Ipaktuueckue 3ausarus (113) 0,89 32 24
8 MoM uucie 8 hopme npaKmuyeckol n0O20mo6KuU 0,11 4 3
CamocTosiTesibHasi padoTa 2,22 80 60
KoHTtakTHas caMocTosITeNbHAs paboTa 0,2 0,15
2,22
CaMOoCTOATETbHOE N3YUEHUE Pa3/IelIOB IUCIUTUIUHEI 79,8 59,85
Buja koHTpOJIS: 3auer

AHHOTanusA padoveil NPOrpaMMbl JUCHUIIIMHBI
«HanomaTepuaJbl VISl HANIPABJIECHHOT0 TPAHCIIOPTA JIEKAPCTBEHHBIX BelIECTB)

1 Heap DMCHMNIMHBI — O3HAKOMUTH CTYIEHTOB C MEPCIEKTUBHBIMU HaNpaBICHUSMU
MIPUMEHEHHs] HAHOMAaTepHaioB B (hapMalleBTUKE U MPoOIeMaMy CO3/1aHUsI HOBBIX JIEKAPCTBEHHBIX
CPEeICTB, JaTh MOHATHE 00 OCHOBaX 00IIel (apMakoIOTHH, TOKAa3aTh OCHOBHBIC HANIPABICHUS U
MOAXO0JbI K pa3paboTKe HAHOYACTUIl U HAHOMATEPUAIOB JUIs (hapMaleBTHKH, AaTh MpPUMEPHI
KOHKPETHBIX pPa3pa0OTOK HAaHOMATEpPHAIOB JJs HANpPaBIEHHOTO TPaHCIOPTa BEIIECTB U
JIEKAPCTBEHHBIX CPEJICTB, COJAEPIKAIIUX TAKUE HAHOMATEPHAIIBI.

2 B pe3yabrare wu3yYeHUs] IMCHMINIMHBI O00y4Yawlnuiics N0 NporpaMmme
0akaJlaBpUAaTAa J10JIKEeH:
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Obnadamye CleAyOMUMA KOMIIETEHIIMSAMU ¥ UHIUKATOPAMH UX JTOCTH)KECHUS:

VK-1.3; [IK-1.1; TIK-1.3; I1IK-4.1; TIK-5.1

3uams:

- IEPCIEKTUBHBIE HAIIPABJICHUS IPUMEHEHNS HAHOMATEPUAJIOB B ME/IULIMHE;

- OCHOBHI 00IIeH (hapMaKOJOTUU U aKTyaJIbHBIE MPOOJIEMbI, CBSI3aHHBIE C CO3JaHUEM U
MpUMEHEHHEM HAaHOCHCTEM M HAaHOMAaTEepHAaJIoB Ui (hapMaIleBTHKH;

- IpUMEPHI UCMOJIb30BaHUS HAHOMATEPUAJIOB Ul HAIIPABJIEHHOTO TPAHCIIOPTA BEILIECTB;

Ymemy:

- M3yYaTh ¥ aHAJIM3MPOBATH HAYYHYIO WH(POPMAIMIO MO CO3JAaHUI0, UCCICIOBAHUIO H
MPUMEHEHHUIO HAHOCUCTEM U HAHOMAaTEpUAIOB sl (papManeBTUKH;

- TPUMEHATH TEOPEeTUYECKHEe 3HAaHWs 00 OCHOBHBIX TMOJXOJaX K pa3paboTke
HAaHOMATEepUAIOB U1 MEIUIIMHCKOIO IPUMEHEHUs [UIsl pEIIeHUs MHCCIeN0BATEIbCKUX U
MPUKJIAIHBIX 3a]1a4;

Bnraoemy:

- CHOCOOHOCTBIO K KPUTHYECKOMY aHAJIW3y M OLIEHKE COBPEMEHHBIX HayYHbBIX
JOCTHKEHHM B 00J1aCTH CO3/1aHUs, UCCIIEI0OBAHUS U IPUMEHEHNSI HAHOCUCTEM U HAHOMaTEepUaJIOB
JUI aJJpECHOM T0CTABKH JIEKApCTBEHHBIX BEIIECTB;

- CHOCOOHOCTBIO OLIEHUBAThH NEPCIIEKTUBBI IPUMEHEHHS] HAHOYACTHUI 1 HAHOMATEpHAaJIOB
JUIS CO3JIaHUs JIEKApCTBEHHBIX NMPENapaToB, MpeAHa3HAUYEHHBIX JJIS Pa3JIMYHBIX ITyTeH BBEICHUS.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

Paznen 1. O0mme moaxoabl K pa3padoTke M NPHUMEHEHMI0O HAHOMATEPHAIOB B
MeIulHe

1.1. IlepcnekTHBHBIC HANPABJECHUS NPUMEHEHMS HAHOMATEPHAJIOB B MeIMIMHE.
MenunvHa, HaHOMEAWLIMHA, HAaHOOMOTEeXHoJorus. PocT HaydHBIX HccieloBaHUN B oOnacTu
HaHOMAaTepHalloB Juid MenuuuHbl. OLEHKM pocTa pbhlHKa HaHoMeAuuMHbL. [lepcriekTuBHBIE
HaIpaBJICHUs HAHOMEAULIMHBI: UMIUIAHTUPYEMBIE YCTPOMCTBA; MMILJIAHTHPYEMbIE MaTepuabl;
MaTepuagbl U YCTPOWCTBA IJIsl XUPYPrUH; TUArHOCTHKAa M BU3yalusauus; (apmaleBTHKA.
[Ipumepsr 3apyOeXHBIX M POCCHHCKHX pa3padOTOK B ITHX HampaBleHUsX. [IpoOiemsl
HAaHOMEIULIUHBI.

1.2. Co3maHue HOBBIX JIEKAPCTBEHHBIX CPeICTB HAa OCHOBE HAHOYACTHL M
HaHoMmaTepuanoB. [lonstue nexapcTBeHHOro cpeacTBa. OCHOBHbIE W BCIOMOTaTeJIbHbBIE
KOMITIOHEHTHI JIEKAPCTBEHHBIX CPEACTB. OJTambl CO3/IaHUs HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
Mexnaynapoansie ctangaptel GLP, GMP, GCP. JlekapctBeHHble GOpMBbI, UX KiIacCUPHUKAIUS.
XapakTepucTUKU Oe30MaCHOCTH JIEKAPCTBEHHBIX CPEJICTB.

1.3. JlekapcTBeHHOe BeleCTBO M OpraHusM. [IpoHMKHOBEHHE BEIIECTB Yepe3
ouonornueckue wmemOpanbl. [lonsiTue rHcTorematnueckux OapbepoB. Ilytu BBeneHus
JIEKapCTBEHHBIX BEIIECTB — WX Kiaccu(uKaius, JTOCTOMHCTBA, OTPAHUYEHUS U HEIOCTATKHU.
Pacrnipenienenne nekapcTBEHHBIX BellecTB B opraHu3Mme. /lemonupoBanue. buorpanchopmarus
JIEKapCTBEHHBIX BelIecTB. BbIBeleHHE JieKapcTBEHHBIX BemlecTB. [lo004HOE M TOKCHYECKOe
JeicTBHE JIEKapCTBEHHBIX BellecTB. HampaBneHHBIH TPaHCIOPT JIEKAPCTBEHHBIX BEHIECTB Kak
BO3MOXHOCTh CHU3UTh OOOYHOE neiicTBue. [IpuHInm «He HaBpean».

1.4. Bompochl TOKCHYHOCTH HAHOYACTHL W HaHoMaTepuaoB. [IpoGreMbr
TOKCUYHOCTH BeIIeCTBa B HAHOpa3MepHOM cocTosiHuM. HanoTokcukosorus. OcoOGeHHOCTH
OMOJIOTMYECKOTO JeHCTBUA HaHOYacTUIl. [IpuMepsl AAaHHBIX O TOKCHYHOCTH HAHOYACTHUI
METaJUIOB, OKCHJOB METaJUIOB U HEMETaJIOB, YIJIEPOJHBIX HAHOTPYOOK U (yJUIEpeHOB,
CPaBHEHHE C TOKCUYHOCTBIO BEILIECTB B PACTBOPE U B BUJIE MUKPOYACTHLI.

Pazgen 2. Buapl HaHOMaTepHaI0B H HAHOCHCTEM I (papMaleBTUKH

2.1. Heopranmveckue HaHOYACTHLBI. VCIIOJIB30BaHME HAHOYACTUI[ METAUIOB B
KauecTBe OaKTEPHUIMIHBIX AareHTOB. MAarHuTHbIE HAaHOYACTHUIBL. MarHUTHO-KUKOCTHAS
runerepmusi omyxoJieil. Hanouactuusl 30m0ta U doronuHamuyeckas tepanus. [IpousBonaHble
¢bynnepenos. [lopucTbie HeOpraHMUECKUE HAHOYACTUIIBI KaK HOCUTEIH JICKApCTBEHHBIX BEILIECTB.
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IlepcrieKTHBBI HEOPraHMYECKUX HAHOYACTHI] KaK HOCUTENICH Ul HAIPaBICHHOI'O TPAaHCIIOpPTa
JIEKAPCTBEHHBIX BEILIECTB.

2.2. Jlunocombl. Ctpoenue nunocoM. OCHOBHbIE KOMIIOHEHTHI, MCIOJIb3yeMbIC JIs
IIOJIyUYEHUSI JIMIIOCOMHBIX IpenapaToB. MeTonbl MOIY4E€HHs JIMIIOCOM C JIEKApCTBEHHBIMU
BeniecTBaMu. JIOCTOMHCTBA M HENOCTATKU JIMIIOCOMHBIX (hopM mpemnapatoB. JIMmocombl
HaIIPaBJIEHHOTO JAEUCTBUS (C BEKTOPHBIM KOMIIOHEHTOM). JIMIIOCOMBI C yBEIMYEHHBIM BPEMEHEM
nupKyasuuu. JlunocoManbHble BaKUMHBL. JIMIOCOMBI, YyBCTBUTENIBHBIE K BHEIIHUM CTUMYJIAM.
[Ipumepbl TMIOCOMHBIX NpenapaTroB AJIs Pa3IMYHBIX IYTEH BBEACHUSI U JICUECHUS DPA3JIUYHBIX
3abosieBaHmiA. [1epCrIeKTUBEI JIMTIOCOM.

2.3. IloiuMepHbIe HAHOYACTHLBI U HaHOMaTepuaibl. [lonumepsl, pa3pelieHHble A
MeIUIUHCKOro npumeHeHust. [lonnmepusie HanowacTuuel. [lonumepnsie Munieuisl. Konbroratel
JIEKAPCTBEHHBIX BEIIECTB C MOJIMMEPHON MOJIEKYION. [lomumiekesl kKak HOCUTEN! JUIsl JOCTaBKU
reHeTUYEeCKOTo Marepuaia. Jlenapumepsl. Mukpokancysmsl ¢ moiauMepHoi o0osioukoi. [Ipumepsl
pa3paboTOK JIEKAPCTBEHHBIX MPENApaTOB, COAEPKAIIUX HAHOCTPYKTYPHI MOJIMMEPOB.

2.4. lpyrue HaHoYacTHIbI U HAHOMAaTepuaabl. Hanosmynbcun. TBepable IUNHUIHBIE
HAHOYACTHUIIbl: CTPOEHHE, CBOMCTBA, NMPUMEpPHI MCIOJIb30BaHMS. AcCCOIMAaThl MOBEPXHOCTHO-
aKTUBHBIX BELIECTB KaK HOCUTENM JIEKapCTBEHHBIX BEILIECTB - MHILEIUIbI, MUKpPO3MYJbCHUH,
xuakue kpucramibl. Kybocomsl u rekcocombl. LIUMKIIOAEKCTPUHBI U Apyrue CyIpaMoeKyIsipHbIe
cucteMbl. Hanokonteineps! 3 JIHK. bawkaimve u oTAaIEHHbIE NEPCIEKTUBBI IPUMEHEHUS
HAHOYACTHUI[ 1 HAHOMATEpUaJIOB B MEUIIMHE.

4. O0beM yueOHOI JUCHMILTIMHBI

O0beM TUCHUILINHBI
Buna yueOHoi# padoThl Axax, | Actp.
3E
q, q,
OO011asi TPyA0€eMKOCTb IV CIIUTIJIHHbI 3,0 108 81
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 1,33 48 48
B TOM 4HcJe B (popMe MPAKTHYECKO#i MOAT0TOBKH 0,11 4 3
Jlexkun 0,89 32 24
[Ipaktuueckue 3ausatus (113) 0,44 16 12
8 MoM uucie 8 hopme npaKmuyeckol n002omMo6KuU 0,11 4 3
CamocrosiTesibHasi padoTa 1,67 60 40
KonTtakTHas caMmocTosTebHAs paboTa 0,2 0,15
1,67
CaMOoCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 59,8 39,85
Buja koHTpOJIS: 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«TOKCHKO0JIOTHSI H HAHOTOKCHKOJIOT UsI»

1 Heap aucuumianHbl — GOPMUPOBAHUE Y CTYACHTOB MOHATHS O PA3IUYHBIX acMeKTax
TOKCHUYECKOT0 ACMCTBUS HAHOYACTUI] U HAHOMATEPHUAJIOB, MEXaHU3MaX MX JECHCTBUS HA KUBbBIE
CUCTEMBI U CIIOCOOHOCTH K OIIEHKE pUCKa MPHU paboTe ¢ HAaHOMAaTepUaJaMH.

2 B pe3yabrare wu3yYeHUs IMCHMIUIMHBI O0y4alIMiici 1O Nporpamme
0akajiaBpuAaTa J10JIKeH:

Obnadoams cleqyOIMA KOMIIETEHIIMSIMA U UHIAUKATOPaAMH UX JTOCTHKECHUS:

VK-1.3; [IK-1.1; TIK-1.3; T1K-4.1; TIK-5.1

3uameo:

- OCHOBHBLIE IMIOHATHUS TOKCHUKOJIOTHY U HAHOTOKCHUKOJIOTHM;
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- MEXaHu3Mbl JIeHCTBUA Hauboyiee paclIpOCTPAHEHHBIX TOKCHUYHBIX BELIECTB U
aHTHUJIOTOB;

- 0COOEHHOCTH JICHCTBUS HAHOYACTHI] Ha KUBBIE CUCTEMBI;

Ymemy:

- TpPaBWIbHO OIICHMBATb PHUCK MpU padboTe C PA3NUYHBIMU HAHOYACTULIAMU M
HaHOMaTepHaJlaMu,

- BBIOMpaTh CpeACTBA 3alIWThI, HEOOXOAWMBIE TMpH paboTe ¢  Pa3IUYHBIMH
HaHOCHCTEMaMHU U HaHOMaTepUaIamu;

Braoemy:

- uH(pOpMaIHe 0 TOKCHYHOCTH HEKOTOPHIX BUIOB HAHOYACTHI] 1 HAHOMATEPHUAJIOB;

- HaBbIKAMHU aHaJM3a COBPEMEHHON Hay4yHOH JMTepaTypbl B 00JIACTU TOKCUYHOCTH
HaHOMAaTepHaJIOB.

3. Kpatkoe cogep:kaHue AMCHUTIIHHBI

1. BBeaenue u ocHOBHble MOHATUSA. OrpenereHre TOKCUKOJIOTHH, Ppa3JeNbl
Tokcukosnoruu. Mcropust Tokcukosoruu. IloHsiTue o BpeqHOM BeliecTBE. TOKCHYHOCTh U
onacHOoCcTh BemiectBa. llonarue no3el. Kpusble «1o3a-a¢dexr». Bunmpl Tokcumueckux 103 u
koHueHtpammii. I[lopor Bpemgnoro peictBus. Ilonarue IIJK. TonepantHocTh. IloHsiTHE
romeocrtasza. Knaccudukanus orpaBinenuid. OcTpoe U XpoHUUYECKOe oTpaBiieHne. OTaalecHHbBIS
MOCJIEJICTBUSL.

2. JleiicTBHe TOKCHYHBIX BellecTB Ha oOpraHu3M. OCHOBHbIE IYTH IOCTYILICHUS
TOKCUYHBIX BewlecTB B opraHu3M. Kiaccudukanus TOKCHUHBIX BEIIECTB MO ACWCTBUIO Ha
OpraHu3M, MO U30UpaTeIbHOM TOKCHMYHOCTH. OQQPEKTsl TMpH MOBTOPHOM BBEACHUHU.
KoMOuHupoBaHHas TOKCUYHOCTh. MOJEKYISIPHbIE MEXaHU3Mbl JIEHCTBUS TOKCUYHBIX BEILECTB.
ATOHHUCTBI M @HTarOHUCTHI pelenTopoB. [IpruMepsl TOKCMKAHTOB-arOHUCTOB U AHTATOHUCTOB, UX
MHUIICHHA U 3 HEKTHI.

3. JeTokcukanusa U aHTHAOTHI. [lepnoapl orpaBneHus. OOMe MPUHIUIIBI JICYCHUS
oTpaBiicHU. CTUMYISIUA €CTECTBEHHOW JeTOKCHKAalMu. VICKycCcTBEHHas JIETOKCHKALUS
opranusma. [Ipumenenue antunotoB. Kiaccudukanys aHTUIOTOB U IPUMEPHI.

4. IlpuMepbl TOKCHMYECKOIO JIeiiCTBHSI BellecTB. TOKCUYECKOE JIEUCTBUE HEKOTOPBIX
BEILIECTB HEOPraHUYECKOTO MPOUCXOKIECHUSA: MOHOOKCH/T YTIIEPO1a, OKCHUJIBI a30Ta, OKCHUJIBI CEPBI,
KHUCTIOTBI U IEJIOYH, (PTOP, MBIIIBSK, TSDKETIble METaJljIbl. TOKCHYECKOoe AEWCTBHE HEKOTOPBIX
OpPraHMYECKUX BEIIECTB: OJHOATOMHBIE CHHMPTHI M TJIMKOJIH, aleToH, ¢ocdopopranuyeckue
MECTUINAbI, KO(peruH, HUKOTHUH. TOKCHHBI ONeAHON MOTaHKHM U MyXxomopa. TOKCHHBI 3Mei u
CKOPIIMOHOB.

5. llonsaiTHe M 3aJa4YM HAHOTOKCHUKOJOTUM. Vcropuss HaHoTOKcHKoJOTHH. [Iprmepbr
OCTPOTO U XPOHHUYECKOTO JEHCTBUA BhICOKOAMcIepcHOU mbut. O630p ['tonTepa Obepaopcrepa
«HaHOTOKCUKOJIOTUs: HOBas JUCUMUIUIMHA, BO3HHMKAKOIIAs M3 U3YYEHMs] YaCTHUIl CBEPXMAajoro
pa3Mepay». Pacnipenenenue yacTuil npu uHransuuu. Biusaue pasmepa u GopMbl HAHOYACTHUI] —
npuMepbl. OCOOEHHOCTH NEHCTBHSI YacTUIl B HAHOPA3MEPHOM COCTOSIHUU. OpraHbl-MUILIEHU s
HaHoyacTull. OLeHKa pucka 0pU BO3JACHCTBUM HaHoMaTepuasoB. OrpaHuyeHuss Ha
UCII0JIb30BaHME HaHOMAaTepHalioB. MeTopl OIleHKH 0e30macHOCTH HaHomaTepuasoB. CpencTtsa
3aIUTHI IPU paboTe ¢ HAaHOMAaTepHallaMu.

6. IIpumepbl TOKCHYECKOro pAedicTBHSl HaHodacTul. Tokcuueckoe JAeWcTBHE
HAaHOYACTHUI[ METAJJIOB, YIVIEPOAHBIX HAHOYACTHUL, OKCHUJHBIX HAHOYACTHUIl, MOJUMEPHBIX
HaHOYaCTHII.

4. O0bem yueOHOH TUCHHUILINHBI

O0BbeM TUCHUIIINHBI

Bup yuyeOHo# padoTnl Axan | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTb IV CHUTIIIHHbBI 3,0 108 81
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KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 48

B TOM 4HcJje B (popMe NPAKTHYECKOM MOAT0TOBKH 0,11 4 3
Jlexunu 0,89 32 24
[Ipaktuueckue 3ausarus (I113) 0,44 16 12
8 MOoM Hucie 8 hopme NPAKMu4eckol n0020Mmo6KuU 0,11 4 3
CamocrosiTesibHasi paboTa 1,67 60 40
KoHTakTHas camocTosiTesnbHas paboTa 0,2 0,15
1,67

CamocTosTeTbHOE H3YUeHHE Pa3AeIoB TUCIUIUINHBI 59,8 | 39,85
Bua konTpoJs: 3auer

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNIMHBI
«MarHuTHble HAHOMATEPHUAJIBI»

1 Heap qucuMmIMHBI — IPUOOPETEHNE 3HAHUHN, YMEHUN U POPMHUPOBAHUE KOMITETEHIIUI
B 00JIaCTH TEOPHUH U NMPAKTUKU pa3pabOTKU U UCIOIb30BAHUS MarHUTHBIX MaTepUajoB, BKIIOYas
MarHUTHbIE HAHOMAaTEPUaJIbL.

2 B pe3yabrare wu3yYeHMs [IMCHUILUIMHBI OO0y4yawummiics 10 mNporpaMmme
0akajiaBpuaTa J10JIKeH:

Obaadoams cleqyOmUMUA KOMIIETEHIMSIMA U HHAUKATOPaMU UX JTOCTHKEHUS:

[K-1.1; I[TIK-1.3; T1IK-4.1; T1K-4.2; T1K-4.3; TIK-5.1

3Hamo:

- TUIIBI MAarHUTHOTO YIOPSIOYEHHUS] W KJIacCU(PUKAIMI MarHUTOYHOPSJOUYEHHBIX
MaTepHUalloB;

- OCHOBHBIE XapaKTepUCTUKU (eppo- U (heppUMarHUTHBIX MaTepHaJIOB;

- CBSI3b MAaKpPOCKONMYECKMX MArHUTHBIX XapaKTEPUCTHK C BHYTPEHHEH CTPYKTYpOil
MaTepuana;

- CYLIECTBYIOIINE U MEPCIEKTUBHBIE 001aCTH NPUMEHEHHSI MArHUTHBIX HAHOMATEPUAJIOB;

- CIIOCOOBI TOJIyYEHHsI OCHOBHBIX THMIIOB MAarHUTHBIX HAHOMATEPHaJIOB U OCOOEHHOCTH
BBIOOpA MeTOa /1715t 0OecIeueHrs TpeOyeMbIX MAarHUTHBIX CBOMCTB;

Ymemo:

- TECOPETUYECKH  OLIEHMBaThb MAarHUTHbIE  XapaKTEPUCTUKU  HOBBIX  (eppo- U
(beppUMarHUTHBIX MaTE€PHUaIOB OCHOBHBIX KJIACCOB;

- IPOU3BOAUTh OOOCHOBAaHHBIM BBIOOP COCTaBa, CTPYKTYpbl M croco0a MOJIy4eHUs
MarHUTHBIX HAHOMATEPUAJIOB [UI1 KOHKPETHBIX 00acTell IpUMEHEHUS;

- IPOBOJIUTh AHAJIM3 MAarHUTOMETPUYECKUX HCCIECAOBAaHUN M COINOCTaBJIEHUE MX
pe3yabTaTOB C COCTAaBOM U CTPYKTYPOH HCCIIEOBAaHHBIX MAarHUTHBIX HAHOMATEPHAJIOB;

- IPUMEHATh TEOpPETUYECKHE 3HaHMA B OOJACTHM MarHeTusmMa HaHOMAaTEepHaJoOB JUIs
pellIeHHs] HCCIIEAOBAaTEeNbCKUX M MPHUKIAAHBIX 3ajJad, B TOM 4YHcIe B O0JACTM HAyKd O
HaHOMaTepHuajlaX U HAHOTEXHOJIOTHUH.

Braoemy:

- HaBbIKaMHM MOJIy4E€HHUSI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMATEPUAJIOB;

- METOJOJIOTMYECKUMH TOJX0JaMH U HaBbIKAMM BBISBIEHHS B3aUMOCBS3EH CTPYKTYpHI,
CBOMCTB M TEXHOJIOI'MH NTOJIy4E€HUSI MarHUTHBIX HAHOMATEPHAJIOB;

- HaBBIKAMH OCBOEHUS U IPUMEHEHMSI HOBBIX METOJIOB UCCIIEIOBAHUS MAarHUTHBIX CBONCTB
HaHOMAaTEpHAJIOB.

3. Kpatkoe cogep:kaHue AMCHUTIIHHBI

Pazgen 1. OcHOBBI MarHeTH3Ma M TEOPMH MATHUTHOTO YIIOPSIAOYCHUS

OcHoBbl pu3uKkn MarterusmMa. MarHeru3sm atoMoB M MOHOB. OCHOBHBIE NMOHSTHS.
Knaccugukanus BemecTB Mo OTHOUIEHHIO K MarHUTHOMY Mout0. CIUHOBBIM W OpOUTaIbHBIN
MarHuTHble MOMeHTHI. OpOuTanbHOE BbIpOKAeHHE. [lapamarHerusm coeaumHenuit d- u f-
3JIEMEHTOB, IApaMarHeTU3M JIEKTPOHOB POBOJIUMOCTH.
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JAua- m nmapamardHeru3m. MaruuTHoe ymnopsizoueHme. Kiaccuueckue M KBaHTOBO-
MEXaHWYECKUE TPaKTOBKM Jua- U mnapamarterusma. 3akoH Kropu-Beiicca. OOMmeHHOe
B3auMoaeicTeiue. Mogens [aiisenGepra-/lupaka-Ban-®neka. MexaHu3Mbl OOMEHBI, THIIBI
oOMeHa, TpuMephl OOMEHHBIX KIACTepOB. THMBI MarHUTHOTO yropsiodeHus. CroHTaHHAS
HaMarHM4eHHOCTh. MarHUTHBIM MOMEHT B peppo- u peppruMarHeTHKax.

Teopusi MoJiekyJsipHOro noJjsi. ®pycrpupoBannblie cucremsbl. [Ipencrasienus Teopuu
MoJekyJisipHoro mojs Belicca. TemneparypHble 3aBUCUMOCTA MarHUTHOM BOCHPUHUMYHBOCTH
deppo-, anTHEppO- © PeppUMArHETUKOB. TepMOIMHAMHUYECKAs TEOPUS MArHUTHOTO
ynopsigouenuss Jlanpay. Bkiiag MarHuTHOrO yrnopsiioueHuss B TeIJIOEMKOCTb. Dpycrpanus
CIIMHOBBI B TUIOCKUX CTPYKTYpPaxX M KyOMYEeCKHX aHTU(EPPOMArHeTUKAX.

MarHuTHasi aHM30TPONUA M MATHUTOCTPUKIMA. CBiI3b CTPYKTYpbl MarHUTHBIX
XapaKTEPUCTHK Marepuaia. MarHMTOKpPHCTAIIMYECKass aHU30TPOIHUs, OOMEHHAas MarHWUTHas
AHU30TPONHST U aHu30Tporus (opmbl. MarHuTHbIE CBOMCTBA AaHM3O0TPONHBIX HAHOYACTHII.
Marnutoynpyroe B3aWMOJCHCTBHUE, MATrHUTOCTPUKIMA. MarHuroctaTudeckas JHEpPrus,
pa3MarHM4MBaroIIee ToJIe. Cnabb1it (deppomMarueTusm. [Ibe30MarauTHBIN u
MarHUTORJICKTPUUECKHH YPEKT.

Pazjen 2. Tunbl MArHUTHBIX HAHOMATEPHUAJIOB M 00JIACTH UX PUMEHEHUs

OcHOBHBIE MArHUTHbIe MaTepuajbl. MHOrooOpa3ue MarHUTHBIX XapaKTEPUCTHK,
MarHuTHas CHUMMETPHS, MyJIbTHU(QEppOUKH. MarHUTHbIE XapaKTEPUCTHKA W TPUMEHEHUE
METAJUIOB TPYMIBI JKejie3a W WX CIUIaBOB. MaruuTHbIC XapaKTePUCTHKH U TPUMEHEHUE
PEIKO3EMENIbHBIX METa/UIOB M MX CIUIaBOB. OKCUAHBIE (eppUMarHeTUKH (HEeppHUTH IITTHHEH,
teopust Heensi, hepputhl rpaHaThl, rekcaroHaIbHBIE (DEPPUTHI.

JloMeHHasi CTPYKTypa W OXHOAOMEHHOCTb. Teopuss MHKpoMarHeTusMma. JloMeHHas
CTPYKTypa, TpaHHUIbl JOMEHOB. BOpTEKCHbIE CTPYKTypbl B MarHMTOMSTKHUX MaTepHaax.
JloMeHHasi CTpPYKTypa OJHOOCHBIX (DeppOMarHeTUKOB B OOBEMHOM, TOHKOIUICHOYHOM U
HaHOpa3MepHOM cocTostHuM. [loBeieHne 0 THOJOMEHHBIX YaCTHL] B MATHUTHOM ToJie. Pemakcanus
HaMarHWYEHHOCTH.

IIpouecchl HamarHuvyuBanusA. HamarHuyuBaHHe OJHOJOMEHHBIX YacTHI] (MOJENb
Croonepa-Bonbdapra). Ilone anuszorpornmm. Ilporecc HaMarHWYWBaHWS, CTaOMIIA3AIUS
MarHUTHOTO COCTOSIHUA U JuHamudeckue 3PQexTrl mpoiecca HamarHnduBaHus. OcoOEHHOCTH
HaMarHW4YMBaHMS TOHKHUX IJICHOK U HAHOYACTHIL.

CynepnapaMarHeTusM ¥ MArHMTHbIe JKUAKOCTH. BHYTpEeHHU W BHEIIHHUM
cymneprnapamaraetusm. Temneparypa OnokupoBku. OlleHKa pa3MepoB HAHOYACTHUIl IO JaHHBIM
MarHUTHOM BOCHPUUMYMBOCTH. OCHOBHBIE XapaKTEPUCTUKHU JUCIEPCUN MArHUTHBIX YacCTHULI.
VYcnoBusg yCTOMYMBOCTH MArHATHBIX JKUIKOCTeW. [loBeneHMe MAarHUTHOW KUIKOCTH B
HEOJHOPOJHOM MAarHUTHOM TIOJie, OCHOBHI (epporuapoauHamMuki. [loBegeHne MarHUTHBIX U
HEMAarHUTHBIX YaCTUIl B MarHUTHOM >KMJIKOCTM B MarHUTHOM IOJIe: MarHUTHas JICBUTALUS U
paszieneHue MaTepuasoB MO IUIOTHOCTU. OCHOBHbIE NPUMEHEHUS MAarHUTHBIX >KHJIKOCTEM:
MarHuTHas cernapanus, MarHUTOKUJIKOCTHBIE YIUIOTHEHHS, MAarHUTOKUAKOCTHBIE aMOPTU3aTOPbI
u nemidepsl.

Pa3znen 3. B3ammoaeiicTBHe HAHOMATEPHAJIOB € 3JCKTPOMATHMUTHBIMHM MOJSMHU H
MeTO/bI MCCIeTOBAHUSA

MarHuTHbIE pe30HAHCHI M MATHUTOONTHYECKHUE siBJIeHUs. OCHOBBI TEOPUH MAarHUTHBIX
PE30HAHCOB. JJEKTPOHHBIM NapaMarHUTHBIA pe30HaHC. SIEpHBI MarHUTHBIA PE30HAHC —
OCHOBBI METO/1a, CIIMH-CIIMHOBAS U CIIMH-PEIIETOYHAs perakcarys, npuHiumnsl AMP-tomorpaduun
Y UCIOJIb30BaHME HAHOYACTHUIl B KAUECTBE KOHTPACTHBIX areHToB. deppoMarHuTHBIN pe30HaHC.
@OeppuUMarHuTHBIA pe30oHaHC. AHTU(EPPOMArHUTHBIM pe30HaHC. BnusHue CTPYKTypbl H
MarHUTHBIX CBOMCTB MaTepHala Ha PE30HAHCHYIO YaCTOTY MPU €CTECTBEHHOM (peppOMarHUTHOM
pe3onance. Marauroontudeckue siBinenus — 3pdexter Dapanes u Goxra, ra¢dext Keppa.

MaruuTo3JieKTpu4ecKkue SIBJICHH . MarsuTHble reTepoCTPYKTYPhL.
MarueroconpotuBnenue u 3dpdexr Xomra. CnuH-pa3ynopsI0YeHHOE PacCesHUEe JJIEKTPOHOB,
AQHU30TPOIMHOE MAarHETOCONPOTHUBIIEHUE, KOJOCCAIIbHOE MAarHETOCOMPOTHUBIICHHE, TIJIaHAPHBIM U
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aHOMaJIbHBIN 3P QexThl Xoiuia. MarHuTHBIE CBOMCTBA TOHKUX IJICHOK. OcOOEHHOCTH 0OMEHHOTO
Y KOCBEHHOTO OOMEHHOTO B3aMMO/ICHCTBUI B TOHKOIICHOYHBIX MAaIrHUTHBIX T€TEPOCTPYKTypax.
CrnuHOBBIE TOKH, MOJIENb JBYX TOKOB MoTTta. ['mrantckoe marueroconportusienue. CinHOBBIE
BEHTHJIM U CIHMHOBBIC (puiabTphl. TyHHEIbHOE MarHeTOCONPOTUBIICHUE. YCTPOWCTBA XpaHEHUS
nH(pOpMAIMK HA OCHOBE MarHUTHBIX CPE/l.

Co3nanne MarHMTHBIX moJieil. CriocoObl CO37aHMsT OJTHOPOTHBIX MAarHUTHBIX MOJIEH U
nosieii  Tpebyemoil KoH(urypanuu. BO3MOXKHOCTM M OTpaHMYCHHS IIPH HCHOJIH30BAHUU
BO3IYIIHO-OXJIAKJAEMbIX COJICHOMJIOB M Karymek ['enpmronbua. [umuaaper  XanGaxa.
DNEeKTPOMAarHUTHl — TPUHIMI ACUCTBUS M OTPAaHWYCHHA. BO3MOXHOCTH M OTpaHUYCHUS
WCTIOJIb30BAHUSI TIOCTOSIHHBIX MarauToB. CBEpXIIPOBOMAIINE COJEHOUABL. buTTepoBckue u
ruOpuaHbBIe MAarHUTHl. VIMIynbCHAsE TEXHHWKA CO3JIaHHMS MarHUTHBIX TOJEH U CIOCOO CKATHA
MarHUTHOTO TIOTOKA.

HccaenoBanne  MarHMTHbIX  HaHoMmaTepuasioB. lcciemoBanme — mudpakuuu
PEHTT€HOBCKUX JIydeil U HEHTPOHOB. CIIEKTPOCKOINS MarHUTHOTO PEHTTEHOBCKOTO JHXPOU3MAa.
EXAFS u XANES cnekrpockonusi. CIEKTPOCKOIHS TaMMa-sIepHOTO pe3oHanca (dddekra
Meccbayapa) u ucnoap3oBanre Meccoayapockoit CEKTPOCKONUH JIJIsl UCCIIEA0BAHUS MarHUTHBIX
MaTepuasioB. lccienoBaHne MarHUTHBIX MaTe€pHajioB Ha JOMEHHOM YPOBHE: 3JIEKTPOHHAs
MUKPOCKOTIHSI, CKAHUPYIOIIasi 30HI0Basi MUKPOCKOIIHS C MATHUTHBIMH 30HIaMH, MUKPOCKOTIHS 1
cniekrpockonus d3pdexra Keppa. MccrenoBanne MakpoCKOIMIECKUX MATHUTHBIX XapaKTEPUCTHK:
Becwl Dapajiest, SKCTpaKIIMOHHBIE MarHUTOMETpHI, BuOpomarnerometp, SQUID-marautomerpusi.
Ocob6eHHocTH BBIOOpA METOIa UCCIICTIOBAHNS.

4. O0beM yueOHOI JUCHMILITHHBI

O0beM THCHUIIINHBI
Buna yueOHoi# padoThl Axax. | Actp.
3E
q, q,
OO0u1asi TPYA0€eMKOCTb IV CIIUTIJIHHbI 3,0 108 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,33 48 48
B TOM 4HcJe B (hpopMe NPAKTHYECKO# MOAT0TOBKH 0,11 4 3
Jlexkmn 0,89 32 24
[Tpaktuueckue 3ansatus (113) 0,44 16 12
8 MoM uucie 8 hopme NpaKmuueckol no02omoeKu 0,11 4 3
CamocrosiTeJibHasi padoTa 1,67 60 40
KonTtakTHas camocTosiTebHas paboTa 0,2 0,15
1,67
CaMOCTOSATETbHOE U3YUYEHUE PA3ICIOB AUCITUILIMHBI 59,8 39,85
Bujg koHTpOJIS: 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«OcHOBBI KpUCTALIOrPaAdUN B TEXHOJOTHH HAHOMATEPHAJIOB)

1 Heab AUCHMILINHBI — IPUOOPETEHNE 3HAHUHN, YMEHUHN 1 POPMHUPOBAHUE KOMITETEHIIUIT
B 00NacTH MPUMEHEHHs KpUCTaiorpaduueckoro ammnapara Ajs BBISIBICHUS U 3aJaHUS CBSI3U
MEXKy KPUCTAIUTMYECKOM CTPYKTYPO, OpraHn3aieil U XapaKTepucTUKaMu HaHOMaTePHAaIOB.

2 B pe3yabrare wu3yYeHHs] IMCUMIUIMHBI O00y4YawlIuiics 1O NporpaMmme
0akajiaBpuAaTa J10JIKeH:

Obnadams cleqyOIMA KOMIIETEHIIMSIMA U WHAUKATOPAMH UX JOCTHKECHUS:

[1K-1.1; T1IK-1.3; TIK-4.1; I1K-4.2; I1K-4.3, IIK-5.1

3uame:

— DJIEMEHTHI TOYSUHOUW U MPOCTPAHCTBEHHONH CUMMETPHUH, CIIOCOOBI X MPEJICTABICHUS U
0COOEHHOCTH B3aUMOIEHCTBH,

— TMPUHLMIBI MHIUIUPOBAHUS Y3JI0B, PSAJOB U INIOCKOCTEN KPUCTATNIMYECKON PEIIETKH;
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— TUIBI ~ TNPOCTPAHCTBEHHBIX  PEIIETOK,  CIIOCOOBI  TOCTPOCHHS  TpadUKOB
MPOCTPAHCTBEHHBIX TPYIIII;

— MEXaHU3MBbI POCTa KPUCTAJUIOB, BKIIIOYAsi HAHOKPHUCTAIIBL,

— CBf3b OOJHMKA KPHUCTALIOB C UX CTPYKTYpOH M CHOCOOBI YIpaBIICHHS OOJIUKOM
KpPUCTAJLJIOB.

Ymemo:

— HCMOJIb30BaTh O0O3HAUEHUS] TPOCTPAHCTBEHHBIX M TOUYEYHBIX TPYII CUMMETPHH,
CTPOUTH IPaPUKU MPOCTPAHCTBEHHBIX M TOYCYHBIX TPYII CHMMETPUH;

— aHaJIM3UPOBATh BO3MOXHOCTU TIOJNYYCHHUS HAHOYACTHUI] pPANIMYHOW (POpPMBI, B
3aBUCUMOCTHU OT CUMMETPUU KPUCTAIUTMYECKOTO CTPOCHHUS MaTeprajia HAaHOYACTHIL;

— 3a7aBaTh TPEOOBAHUS K YCIOBUIM (DOPMUPOBAHKS HAHOYACTHI] U HAHOMATEPHAIIOB, TSI
obecrieueHust TpeOyeMbIX CTPYKTYPHBIX U (PU3HYECKUX XapaKTEPUCTUK HAHOMATepuana;

Bnaoemy:

— HaBBIKAMHU KPUCTAIIIOTPAPUIECKOTO ONMHUCAHUS PEATbHON CTPYKTYpPhI KPUCTAIIIOB;

— METOJIOJIOTUUECKHUMHU TIOJXOJaMH ¥ HaBBIKAMHU  BBISBIICHHMS] B3aUMOCBS3EH
CTPYKTYPBI, CBOUCTB M TEXHOJIOTHH TOJYyYEHHUsI KPUCTAITUTMIECKUX HAHOMATEPHAJIOB.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

Hayku, CyOIUCIMIUIMHBI KPUCTAILIOTpadUH U €€ CBSI3b C IPYTUMHU 00JIacTsIMU HAYIHOTO
3HaHus. Mcropuss pasButusa kpucramwiorpadpuu. CoBpeMEHHOE COCTOSIHHE, MpoOieMbl U
MEePCIEKTUBBI PA3BUTHUS KPUCTAIUIOTPAQUN M CMEKHBIX TUCIUILINH. KpucTamn u ero cBOMCTRBa.
3HavueHWEe W 3aJa4d KpUCTauiorpaguu B TMPUMEHEHWM K HayKaM O HaHOMaTepuaiax u
HaHOTEXHOJIOTHH.

IIpoennpoBaHue KPUCTANIOB. BUbI MpoeKIHii, HCTIOJIb3yeMbIE B KpUCTAIIIOTPapHH, UX
noctpoenue. [IpenmMyiiiecTBa U HETOCTATKU CIIOCOOOB MPOCIIUPOBAHUSL.

JjleMeHTbl MAKPOCHMMMeTPUU KpHucTa/LioB. [loBopoTHbie ocu. OrpaHudyeHus Ha
BO3MOXHBIN MOPSJIOK OCH B KpUCTAJLJIe. 3epKaJIbHbIE TUIOCKOCTH U IIeHTp nHBepcuu. O003HaUeHHE
aneMeHTOB cuMMeTpuu. Croxkable ocu cumMmerpuu. OceBas Teopema Oitnepa. CrocoObl
MIpeJICTaBICHHs] © 0COOEHHOCTH B3aWMOAECHCTBUS CHMMETPUUECKHUX OTIeparHii.

Pa3znen 2. MakpocumMMeTpHsi HAHOKPHUCTAJLIIOB

Toueunsble rpynnsl cuMMeTpuu. BeiBoa ToueuHbIx rpynn cummeTpun. KoopaunatHsie
cucTeMbl B Kpucrawiorpapuu. Kareropum m CHHrOHUM KPHUCTAUIOB. YCTaHOBKAa KPHCTAJUIOB.
O06o03HaueHNe TOYSHHBIX IPYII CUHMMETpUH B cuMBosMKe bpage, [1Iaadnuca u I'epmana-Morena.

Kpucraniorpadpudeckoe wunaunupoBanme. IHuaekcel y31oB, pebep uW rpaHeid
kpuctauioB. [lapamerpet Belicca u cumBosibl  Musiepa. YeThIpeXUHIEKCOBBIE OCH
reKcaroHajgbHOM CHHTOHHMH, WHJEKChl bpaBe; cUMBOJBI pedep rekcaroHaJbHBIX KpPHUCTAJIOB.
Enqunuunas rpaHbk B KpUCTAJUIaX Pa3HBIX CHHTOHUI. 3aKOH 30H.

IIpoctbie popmbl. [Tonstue npoctsix Gopm kpuctamwios. [IpocTeie hopMbl B Kiaccax ¢
eIMHUYHBIM HarpaBieHueM. [IpocTeie hopMbl B Kilaccax 0e3 eUHUYHBIX HampaBiieHuil. CBs3b
CUMMETPUU BHYTPEHHEro CTpoeHuss U GOpMbl HaHOKpHCTALIOB. KomOMHalMOHHBIE
MHOTOTpPaHHUKH.

Pasznea 3. Kpucranaioxumusi HAHOMATEPUAJIOB

JJieMeHTBhl TPAHCJASANUOHHOW cuMMeTpuu. Kpucraminueckas pemeTrka ¢ THIIbI
3NeMEHTapHbIX sueek. [IpocTpaHCTBEHHbIE 3IEMEHThl CUMMETPUU: BUHTOBBIE OCH, IUIOCKOCTH
CKOJIB3SILIETO OTpakeHusl. B3auMoeicTBIE 3aKPBITBIX U OTKPBITHIX 3JIEMEHTOB CUMMETPHH.

IIpocTpancTBeHHBbIe Tpynnbl cumMMeTpun. O003HAYEHHE U BBIBOJ] MPOCTPAHCTBEHHBIX
rpynn cummetpun. [loctpoenne rpagukoB MpocTpaHCTBEHHBIX Ipymil. CBs3b TPAHCIALMOHHON
CUMMETPUHU C MAKPOCHMMETPHUEH HaHOKPHUCTAIIOB. OCOOEHHOCTH MOP(OTOTUH HAHOKPUCTAIIIOB
Pa3IUYHBIX TPOCTPAHCTBEHHBIX TPYIIIL.

OcHoBbI kpucTaIoxumMuu. KoopanuHaioHHble YKciia, KOOPAUHAIMOHHBIE TOJIUA/IPHI,
9iciio (OPMYIBHBIX €AWHUIL. THUIBI XUMUYECKON CBS3HM B KpHcTauiax. [LmoTHeHue mapoBbie
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YIIAaKOBKU B KpHcTauiax. M30CTPyKTYpHOCTh, M30TUNMS, reTepoTUnus. OCHOBHBIE KaTeropuu
KPUCTAJUIOXUMHUH.

Poct HaHokpucTanioB. IlpuunHel U ycnoBus 0Opa3oBaHUsl KPUCTAUIOB. MeXaHU3MBI
pocra kpuctamuioB. @®akropbl, BIUAONME HAa OOIUK KpUCTALIOB. Mopdoaoruueckue
0COOEHHOCTH peaNibHBIX KPUCTAIIOB: CKYJIBNTYpPa IpaHel KpucTaia, GOpMbI pOCTa KPHCTAILIOB,
CPOCTKM KPHUCTAJUIOB, CHMMETPHUsI JBOMHUKOB. MeTOnbl BBIpAIMBAHUS KPUCTAUIOB U
0c00eHHOCTH (POPMUPOBAHUS HAHOKPUCTAIIIOB.

4. O0beM yueOHOH TUCHHUIIINHBI

O0beM TMCHUIIIMHBI
Bua yueOHoii paGoTbl Axax, | Actp.
3E
4. 4.
O01asi TPy/10eMKOCTh THCIHMIIJIMHBI 3,0 108 81
KonTakTHasi padoTa — ayiMNTOPHbIE 3aHATHA: 1,33 48 48
B TOM 4YHcJje B (popMe NPaKTHYECKO# MOATr0TOBKH 0,11 4 3
Jlexunu 0,89 32 24
[Ipaxtnueckue 3anstus (113) 0,44 16 12
8 MoM Hucie 8 hopme NPaKmuyeckol n0O20Mo6KuU 0,11 4 3
CamocrosiTejibHasi pa6oTa 1,67 60 40
KoHTakTHas camocTosiTeNbHas paboTa 0,2 0,15
1,67
CaMOCTOSATEIbHOC U3YUEHHUE PA3JICIIOB TUCITUTUINHEI 59,8 39,85
Buja kouTpoJs: 3auer
5.4 TIpakTuka

AHHOTaIUs padoyeid MPoOrpaMMel
Y4eOHOI NPAKTUKU: 03HAKOMHUTEJIbHON NMPAKTUKH

1. Heap NpPaKTHUKH: COCTOMT B TMOJYyYEHUH OOYYAIOIIMMCS  TEPBUYHBIX
npoheCCHOHANBHBIX YMEHUW W HaBBIKOB ITYTEM CaMOCTOSTEIHHOTO TBOPYECKOTO BBIMOJHEHUS
3a/1a4y, IOCTaBJICHHBIX NPOrpaMMOi mpakTUku. OCHOBHOM 3aMadyeil JUCIUTIIMHBI SBJISETCS
dbopmupoBaHre y OOydYarOIIMXCA IEPBUYHOTO TMPEACTABICHHS OO0 OpraHu3alud HaydHO-
HCCIEAOBATEIbCKON ACSITCIIBHOCTY W CHUCTEME YIPABICHUS HAyYHBIMHU HCCIIEIOBAaHUSMU;
O03HAKOMJICHHUSI C METOJIOJIOTHYECKUMH OCHOBAMH M IIPAKTUYECKOTO OCBOCHHS IIPHEMOB
OpraHu3aliy, IUIAHUPOBAHUS, MPOBEACHUS U O0OECleYeHHs] Hay4YHO-HCCIEI0BATEIbCKOW U
00pa30BaTeNbHON AEATEeIbHOCTH, O3HAKOMIICHUS C JESITeNbHOCThIO 00pa30BaTeNbHBIX, HAYYHO-
UCCIIEIOBATEIbCKUX M MPOEKTHBIX OpraHu3alMii Mo MNPoQUI0 HU3y4aeMOM MpOrpaMMbl
OakanaBpuaTa; pasBUTHE y  OOYYaIOIIUXCS  JIMYHOCTHO-TIPO(ECCHOHATBHBIX  KauecTB
HCCIEI0BaTEA.

2. B pe3yabTaTe NpOX0AKIeHHUS MPAKTHKU 00yYAKIIUICH JOJIKEH:

Obnadoams cleqyOIUMA KOMIETSHIUSIMA U UHIUKATOPAMU UX JTOCTIKEHUS:

VK-1.1; YK-1.2; VK-1.3; YK-1.4; VK-1.5; YK-2.1; YK-2.2; VK-2.3; VK-2.4; YVK-2.5;
VK-2.6; YK-2.7; YK-2.8; VK-2.9; VK-2.10; YK-3.1; YVK-3.2; YK-3.3; YK-3.4; YK-3.5; YK-3.6;
VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-6.1; YK-6.2;
VK-6.3; VK-6.4; YK-6.5; YK-6.6; YK-8.1; YK-8.2; YK-8.3; YK-8.4; VK-8.5; YK-8.6; YK-8.7;
VK-8.8; VK-8.9; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1;
OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-5.3;
OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3

Suame:

— TOpPSIOK OpraHU3allii, IUTAHUPOBAHUS, MPOBEACHUS W 00eCledeHHus Hay4YHO-
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HCCIIEI0BATENLCKUX PA0OT C UCMOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TOPSAOK OpraHU3aLUH, INIAHUPOBAHUS, TIPOBEACHUS 1 0OecrieueHus 00pa3oBaTeIbHON
JEATeIbHOCTH M0 PO U3ydaeMOoi MporpaMMbl OakajaBpuaTta.

Ymems:

— OCYIIECTBISITh MOUCK, 00pabOTKY M aHANU3 HAyYHO-TEXHUYECKOW WH(POpPMAIHU TI0
poQrITI0 TPOHCHHON IPAKTUKH, B TOM YKCIIe ¢ IpuMeHeHuneM Internet-rexuomnoruii;

Braoems:

— CrHOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEOBATEILCKON JESITEIBHOCTH MO TMPOQUITIO
n3y4aeMoi porpaMMmbl OakanaBpuara;

— METOJOJIOTMYECKUMHU TNOAXOJAAaMHM K OpraHu3aldd HAay4YHO-UCCIIEJOBATEIbCKON H
00pa3zoBaTeIbHON e TEIHLHOCTH.

3. Kpatkoe cogep:kaHue NpaKTUKH

VYyeOHas MpakTUKa BKIIOYAET ATAMbl 03HAKOMIIEHHS ¢ METOA0JIOTMYECKUMH OCHOBaMU U
MIPaKTUYECKOIO OCBOECHMS MPUEMOB OpraHM3allly, MJIaHUPOBAHUS, MPOBEACHUI U 0OecTIeueHUs
Hay4YyHO-MCCJIEIOBAaTENbCKOM M 00pa3oBaTelNbHOM  JI€ATENbHOCTH,  O3HAKOMJIEHHS  C
JeSITeIbHOCThI0 00pa30BaTeNbHBIX, HAYYHO-UCCIIEA0BATEIbCKUX U MPOEKTHBIX OpraHU3aluil o
po QU0 U3ydyaeMoil mporpamMmbl OakajiaBpuara.

KonkpetHoe conepkanue yueOHOM MPaKTUKK ONpeAesieTCs] MHANBHUIYaJbHBIM 33/1aHUEM
oOyyaronierocss ¢ yueroM HMHTEPECOB M BO3MOXKHOCTEH Kadeapbl WM OpraHu3aliu, rie OHa
npoBoauTcs. MIHIuBUyanbHOE 3aaHKe pa3pabaThIBaeTcs MO MPoQUIio0 U3ydaeMon MporpaMmMbl
OakaaBpuaTa ¢ yueToM TeMbl BBIITYCKHOM KBaTH(PUKAITMOHHON pabOTHI.

4. O0beM NPAKTUKHU

O0BeM OUCHUIUINHEI
Bun yaeOHo# paboTh
3E Axkan. 4. AcTp. 4.

OO0mmas TpyI0eMKOCTh JTUCIIUATIIHBI 3,0 108 81
CamocrosiTejibHas padoTa: 3,0 108 81
KoHTakTHas caMocTosTeIbHAs padoTa 0,01 0,4 0,30
CaMOCTOSATEIbHOE U3YUYEHUE Pa3/ICIOB AUCITUILTMHBI 2,99 107,6 79,7
Bujx uTOroBoro KOHTpoOJIs: 3a4er ¢ OLEHKOI

AHHOTANUA padoyeil MPOrpaMmmbl
IIpou3BOACTBEHHOH MPAKTHKH: HAYYHO-HCCJIEA0BATEIbCKON Pa0dOTHI

1. Heasb npakTuku — GOPMHUPOBAHNE HEOOXOIUMBIX KOMIIETCHIIMN Il OCYIIECTBICHUS
HAyYHO-HMCCIIEIOBATEIbCKOW  JEATENbHOCTH 1O  HampaBieHuto noxarotoBku  22.03.01
MarepuajioBeleHHe ¥ TEXHOJOTMH MaTepuajoB npodwis MarepuajoBeleHne u
TeXHOJIOTHH HAHOMATEPHAJIOB U HAHOCHCTEM TIOCPEICTBOM IUIAHUPOBAHHS M OCYIICCTBICHUS
AKCMEPUMEHTAIbHOW AESITeTbHOCTH Ha OCHOBAHWU H3YyYEHHBIX IUCIHIUIMH, B TOM 4YHCIIE
CHEIHAbHBIX, 1 CAMOCTOATEIHHO U3YUEHHOU HH(pOpMAIHH.

2 B pe3yabTaTe NPOX0:KIeHUS] MPAKTHKH 00y4Yalommiicst 10JI2KeH:

Obnadoams cleqyOIMA KOMIIETEHIIMSIMA U UHIAUKATOPaAMH UX JTOCTHKECHUS:

VK-1.1; YK-1.2; YK-1.3; YK-1.4; VK-1.5; IIK-1.1; IIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2;
[1K-2.3; TIK-4.1; T1K-4.2; I1K-4.3; TIK-5.1; IIK-5.2; T1IK-5.3; TIK-3.1; I1K-3.2; I1K-3.3; I1K-6.1;
[1K-6.2; T1IK-6.3

3nameo:

— TOpSAIOK OpraHu3allii, TUIAHUPOBAHUS U TPOBENCHHS HAYYHO-HCCIIEI0BATEIbCKUX
paboT C UCTIOIH30BAHUEM MOCIEAHIX HAYYHO-TEXHHUUECKUX TOCTHKEHUH B TaHHOM 00J1acTH;
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—  TEOPETHYECKHE OCHOBBI pa3pabOTKHU U MOJYYCHUS HAHOCTPYKTYPUPOBAHHBIX CHUCTEM
Y HAHOMAaTePHAJIOB, OCHOBHBIE METO/IbI X UCCIICIOBAHUS M 00JIACTH MPUMEHEHUS;

—  OCHOBHBIC TPeOOBAHUS K MPECTABICHUIO PE3YIbTATOB MPOBEICHHOTO HCCIIEI0BAHUS
B BUJI€ HAYYHOT'O OTYETA, CTAThU WM JIOKJIA/A;

Ymemo:

—  CaMOCTOSITEIBHO BBISBJISATH MEPCIEKTHUBHBIC HAINPABJICHUS HAYYHBIX MCCIEIOBAHUM,
00OCHOBBIBATh AKTyaJIbHOCTh, TCOPETHUSCKYID M MPAKTHYCCKYI0 3HAYUMOCTH IPOOIEMEI,
MPOBOJUTHh  JKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS, AaHAIM3UPOBaTh U  HUHTEPIPETUPOBATH
MOJTy4CHHBIC PE3yIbTaThl,

—  OCYLUECTBJIATH MOUCK, 00pabOTKY U aHalIW3 HAay4YHO-TEXHUYECKONH MHQOpMAIUH IO
PO UITIO BBITIOJHAEMOU pabOThI, B TOM YUCIIE€ C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHl;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPTAaHU30BHIBATH TPOBEICHHUE SKCTIEPUMEHTOB
Y UCTIBITAaHUM, IPOBOJUTH UX 00paOOTKY M aHAIU3UPOBATH PE3YyJIbTaTHI,

Bnaoemy:

- METOJOJIOTMEH M METOAUKOW MPOBEACHUS HAYYHBIX MCCIEAOBAaHMI; HaBBIKAMH
CaMOCTOSITEIbHON Hay4YHOU U UCCIIEI0BATEIbCKOM PaObOTHI;

—  CIIOCOOHOCTBIO pelIaTh MOCTABJICHHBIC 3a/lay, WCIOJb3ys YMEHUS W HAaBBIKU B
OpraHu3aIui HAyYHO-MCCIIEIOBATEILCKUX U TEXHOJOTHYECKUX padoT;

- HaBBIKAMHU KPUTHYECKOTO aHaM3a HAyYHO-TEXHUYECKOU JINTEpaTyphl, pa3paboTKH 1
hopmyaupoBaHUs COOCTBEHHBIX METOOJOTUUECKHUX TTOIX0I0B K PEIICHUIO HAYIHBIX TIPOOIEM.

Iloocomosums u npedcmasums K 3aujume HaAYIHO-HCCIIENOBATEILCKYIO padoty (HUP),
BBITIOJTHEHHYIO Ha COBPEMEHHOM YPOBHE DPa3BUTHUS HAYKHM W TEXHUKA M COOTBETCTBYIOIIYIO
BBIOPAaHHOMY HAIMPAaBJICHHUIO MMOJATOTOBKH U MIporpaMMe oOydeHus. B mpeacTaBieHHOM K 3amuTe
HUWP nomxHBI OTYyYUTh PAa3BUTHE 3HAHUS M HABBIKH, ITOJTYICHHBIC 00YJarOITUMCS TTPH OCBOCHUH
nmporpaMMbl  OakajaBpuaTa, B TOM YHCJIE TPHU H3YYEHUU CICIHAIBHBIX JIACIUTIINH.
[IpencraBnennas k 3amure HUP nomkHa comepskaTh OCHOBHBIE TEOPETUUYECKHUE MOJIOKEHHS,
AKCIIEPUMEHTAJIbHBIC PE3YJbTAThI, TPAKTUYCCKUE JOCTHIKCHUS M BBIBOJIBI U3 PAOOTHI.

3 KpaTkoe copepkaHue NpakTHKH

B nponiecce ocBoeHUs MUCIUTITUHBI 00y4YalOMMUICS JOIHKEH TOATOTOBUTh M TIPEACTABUTH
K 3alllUTe Hay4yHO-UCClenoBarenbekyo padoty (HUP), BeIMONHEHHYIO HA COBPEMEHHOM YPOBHE
Pa3BUTHS HAYKH W TEXHUKA U COOTBETCTBYIOIIYHO BBHIOPAaHHOMY HAINPABJICHHIO MOJTOTOBKU U
nporpaMmme oOy4eHHsI.

B npeacraBnennoit k 3amute HUP nomkHBI MOJyduTh pa3BUTHUE 3HAHUS U HABBIKU,
MOJTy4YeHHBbIE OOy4YaloOImMMUMCS TP OCBOCHHMU IIPOrpaMMbl OakajaBpuaTta, B TOM YHCIE TpU
M3Y4YEHUH CHenuaibHbIX AuciuIuiiH. [Ipeacrapnennas k 3ammure HUP nomkHa comepkars 0630p
JUTEpaTyphl, ONMMCAHUE MCIOJIb30BAaHHBIX MAaTEPUATIOB U METOJOB MCCIEI0BAHUS, NOJyYECHHbIE
AKCIIEPUMEHTATIbHBIE PE3YAbTAThl U BBIBOIBI IO paboTe.

4 O0beM NPpaKTHKH

Cemectp
Bcero
Bt yue6Hof paboTh! 7 cemecTp 8 cemectp
3E Axan. 3E Axan. 3E Axan.
q. q. q.
OO11ast TpyA0€MKOCTh IPAKTUKU 9 324 7 252 2 72
KonTakTHast paboTa — ayAnTOpHBIC 4 144 2 67 96 133 48
3aHATHA: ' '
B TOM 4mcJje B popMe NPaKTHYECKOi 3,55 198 2,22 80 1,33 48
MOJArOTOBKH:
[IpakTuueckue 3aHATUS: 4 144 2,67 96 1,33 48
8 MoM Hucie 8 hopme NPAKMU4eCcKou 355 128 299 80 133 48
Nn0020MOoBKU: ' : :
CamocrosiTesibHas padoTa 5 180 4,33 156 0,67 24
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KoHrakTHas camocrosiTenbHas paboTa 0,8 0,4 0,4
CaMoCTOATETbHOE U3YUCHHUE Pa3/IeoB 5 179,2 4,33 1556 0,67 236
MPAKTUKH
Buabl koHTpOIA: 3auer ¢ 3auer ¢
OLICHKOM OLIEHK O
Beero 7 ceMeCT]gC) eMeCTF;B CEMECTP
Bun yaebHO# paboThI
3E Actp. 3E Actp. 3E Actp.
q. q, q,
OO61ast TpyI0€MKOCTh MPAKTUKU 9 243 7 189 2 54

KonrakTHasi paboTa — ayuTOpHbBIE
3aHSATHS:

B TOM 4McJje B (popme NpaKTHYECKOH 3.55 96 222 60 1,33 36
NOATOTOBKH:

4 108 | 2,67 72 1,33 36

[TpakTHdeckue 3aHsITHS: 4 108 2,67 72 1,33 36
8 MOM Hucie 8 hopme NPAKMU4EeCcKoll 355 9% 599 60 133 36
Nn0020MOBKU: ’ ’ ’
CamocrosiTejibHasi paboTa 5 135 4,33 117 0,67 18
KoHTakTHas camocTosiTebHas padoTa 0,6 0,3 0,3
CaMoCTOSATETFHOE U3YUCHHUE Pa3/ieioB 5 134 4 4,33 116.7 0,67 177
MIPAKTHKHU ’ ’ ’
Buabl KOHTpOJIS: 3auver ¢ 3auer ¢
OIIEHKOM OLIEHKOM

AHHOTaus padoyeil mMporpaMMbl
IIpou3BoACTBEHHOI MPAKTHUKM: TEXHOJOTHYECKON MPAKTUKHU

1. Heab nmpou3BOACTBEHHON NMPAKTHKHU: TEXHOJOTHYECKOH MPAKTUKHU — MOJy4YCHHUE
npodeccHOHAbHBIX ~ YMEHMM W ombITa  NpodEeCcCHOHANbHONW  JESATENbHOCTH  IyTEM
CaMOCTOSITEILHOTO TBOPYECKOTO BBITIOJHEHUS 33124, IOCTABJICHHBIX IPOrPAMMOM MPAKTUKH.

2. B pe3yabrare mpoXoxJAeHHsI MPOU3BOJACTBEHHOW NMPAKTHKHU: TEXHOJOTHYeCKOM
NMPAKTUKH 00y4aIoIUiics 0 MporpaMMe 0aKajJaBpuaTa J0J/KeH:

Obaadoams cleqyOIUMUA KOMIIETSHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

YK-3.1; YK-3.2; VK-3.3; YVK-3.4; VK-3.6; [IK-1.1; TIK-1.2; IIK-1.3; TIK-2.1; TIK-2.2;
[1K-2.3; T1IK-4.1; T1K-4.2; TIK-4.3; I1K-5.1; T1K-5.2; TIK-5.3; T1K-3.1; [1K-3.2; T1K-3.3; I1K-6.1;
I1K-6.2; I1K-6.3

3namo:

— MOAXOAbl K OpraHu3allid W IUIAHHUPOBAHHIO HAYYHO-HCCIEI0BATEILCKOW paboThI,
OTIBITHO-KOHCTPYKTOPCKOM ¥ TPOM3BOACTBEHHOW JEATENHHOCTH MO MPO(UII0 MPOrpaMMBI
OakanaBpuaTa

Ymemn:

— BBINIOJIHATH TOUCK, 00pabOTKy, aHAIW3 W CHUCTEMATH3AIUI0 HAYYHO-TEXHUYECKOU
uH(pOpMAlLIUY, OCYIIECTBISATH BBIOOpP METOAMK M CPEICTB pPEIICHUS 3a7ay, MOCTAaBIEHHBIX
MpOrpaMMOM TPaKTUKH;

Braoemy:

— IpueMamu pa3pabOTKH MJIAHOB U MPOTPaMM MPOBEACHHUS TEXHUYECKUX pa3paboTOK U
HCTIBITAHUU.

3 Kpartkoe conep:xaHue NPaAKTHKH
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Paznes 1. O3nakomureabHblii. O3HaKOMJIEHHE C TEXHOJIOTHEN TPOU3BOJICTBA U MECTOM
IIPOU3BOJICTBEHHOHN IIPAKTUKH.

Paznesn 2. BpinmosiHeHMe TexXHOJIOTM4YecKOll npakTuku. [IpakTuyeckoe wH3ydeHue
TEXHOJIOTMYECKUX  IIPOLIECCOB  IOJYyYEHUs  HAHOMATEpPUAJIOB HAa  OCHOBE  HW3Y4CHMS
TEXHOJIOTMYECKHUX PErJIaMEHTOB MPOU3BOACTB. BhINOIHEHNE HHAMBUAYAIBHOIO 3a/JaHUSI.

Paznea 3. 3akmounTeabHnblii. Cuctemarusalnys MaTepyalia, HOAroTOBKa OTYETa.

3aKperieHue TEOPEeTHUUECKUX 3HAHUM, MOJYyYEHHBIX OOY4YalOLIMMHUCA IPU U3YUYEHUU
IIporpaMMsbl OakagaBpuara.

Pa3BuTHe y 00y4aromuxcsi HaBbIKOB HAYYHO-HCCIIE0BATENbCKOM A€ATEIbHOCTH.

4 O0beM NPaAKTHKH

O0beM NpaKTHKH
Bua yueOHoii paGoThl Axax | Actp.
3E
4. 4.
OO01mas TPyI0eMKOCTh MPAKTHKH 3 108 81
CamocrosiTejibHasi paboTa 3,0 108 81
KoHTakTHas camocTosiTennbHast paboTta 0,4 0,3
3,0
CaMOoCTOATEIbHOE U3YUEHHUE Pa3/IeNOB MPAKTUKH 107,6 | 80,7
Bua koHTpOJIA: 3ader Cc OLEHKOI

AHHOTaIUA padoyeid MPOrpaMmal
IIpou3BOACTBEHHOM NPAKTUKHU: NPEIIUIIIOMHON IPAKTUKH

1. Heap npeaiMniaoMHOil MPAKTHKH — BBITIOJHEHNE BBIMYCKHOW KBaTU(UKAITMOHHON
paboTHI.

2. B pe3yabTare npoxoxkaeHUs] NPeIUIVIOMHOW NPAKTUKHA OOyYAKOIIMICH IO
nporpamMme 6aKajaBpuaTa J0JKeH:

Obaadams clenyOmUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMH UX JOCTHKEHUS:

[IK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; [1K-2.2; TIK-2.3; T1K-4.1; TIK-4.2; T1K-4.3; TIK-5.1;
I1K-5.2; T1K-5.3; TIK-3.1; T1K-3.2; T1K-3.3; TIK-6.1; [1K-6.2; I[1K-6.3

3namo:

— (usuKO-XMMHUYECKHE CBOMCTBA MaTepUaloB, B TOM YHCIE HAHOMATepUaJIOB H
HAHOCHCTEM, 0 IPO(UITIO BBITYCKHOM KBaTH(PUKAIIMOHHOMN paboThI;

—  (u3uKO-XUMUYECKHE 3aKOHOMEPHOCTH TEXHOJOTHYECKHX IPOLIECCOB MOIyYCHHS
MaTepuagoB, B TOM 4YHCIIE HaHOMAaTepUajIOB U HAHOCUCTEM, IO MPO(UII0 BBIIYCKHOM
KBaTM(UKAIIMOHHON PaOOTHI;

— KOMIUIEKC MEPOIpPHUATHI M0 TeXHUKE OE30MacHOCTH, OXpaHe OKpYXKaIoLel Cpemsbl,
OXpaHe Tpyaa;

Ymemy:

—  OCYHIECTBIIATh KOHTPOJb CAMOCTOSTEIbHON HAYYHO-UCCIIEI0BATENbCKON PabOThI;

— BBINOJIHATH TOJTOTOBKY HAYYHO-TEXHMUYECKON JOKYMEHTAllMu MAJs TMPOBEACHUS
HAyYHBIX HUCCIEOBAHUN U TEXHUYECKHX Pa3paboToK;

— BBINIOJIHATH pPacyeThl, CBS3aHHBIE C pa3pabOTKON 3amaHuil AN OTAENBHBIX
HCIIOJIHUTEIIE.

Braoemy:

— CHCTEMOH IUIAaHMpPOBAaHUA W OPraHM3alMyd HAyYHO-UCCJIENIO0BATEIIbCKUX B pPaMKax
M3y4aeMoi mporpaMMbl OaKataBpuara.

3. Kpartkoe conep:kaHue NPAKTHKH

[IproOpeTeHre 3HaHNUI U HABBIKOB TIO OPTaHU3AINH U YIIPABIECHUIO OTJACIbHBIMU dTallaMH
Y TIporpaMMaMi IPOBEACHUS HAyYHBIX UCCIEIOBAHUI U TEXHUYECKUX Pa3pabOTOK.
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[ToaroToBKka WCXOMHBIX IAHHBIX JUIS BBIIIOJHEHUS BBIMTYCKHON KBaTM(HUKAIIMOHHON
paboTHI.
4. O0beM NPAKTHKH

O0beM NpaKTHKH
Bua yueOHo# paGoThl Axax, | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTb NPAKTHKH 9 324 243
CamocrosiTesibHas padoTa 9 324 243
KoHrakTHas camocTosiTesbHas paboTa 9 0,4 0,3
CaMOoCTOsTeThHOE H3yUEHUE PA3/IIOB MPAKTUKU 323,6 | 242,7
Bua konTpoJs: 3a4er c oneHKoOM

5.5 T'ocynapcTBeHHAsl HTOrOBasi aTTecTalys: NOAr0TOBKA K NMpoLeAype 3alllMThl U 3alIHUTa
BBINIYCKHOM KBAJM(UKALUOHHON padoThI

1. Iesan rocyrapcTBeHHOM UTOTOBOM ATTECTALMHU: NMOATOTOBKH K NPOLEAYypPe 3alUThI
U 321U THI BBINMYCKHON KBAJIM(PUKALUOHHON Pad0Thl — BBISBICHUE YPOBHS TEOPETUUECKON U
MIPaKTUYECKON MOATOTOBIEHHOCTH BBIIMYCKHHKA By3a K BBITOJIHEHUIO MPO(PECCHOHAIBHBIX 3a/1a4
¥ COOTBETCTBUSA €ro moaroToBku TpedoBanusmM ®T'OC BO no vanpasnenuro noaroropku 22.03.01
MarepuaJjioBeieHHe M TEXHOJIOTMH MAaTEPHAJIOB.

2. B pe3yabrare TnpoOXOKIEHUSI TOCYJAPCTBEHHOW WTOrOBOM AaTTeCTALMHU:
NOArOTOBKH K Ipoueaype 3alUThl M 3aIIUThI BHINYCKHON KBAJIN(PUKALMOHHONH padoThl y
CTyJAeHTa mpoBepsieTcd CHPOPMHUPOBAHHHOCTL CJCAYIOIIMX KOMIIETCHUMHA, a TaKKe
CJCAYOIMUX 3HAHUNA, YMEHHH M HABBIKOB, MO3BOJSIIOIIUX OLUEHUTH CTENEeHb NOTOBHOCTH
00y4yaromuxcs K AajbHeimeil npogeccCHOHAJIbHOM 1eATeJILHOCTH.

BrinyckHHMK, OCBOMBIIMI Iporpammy OakajiaBpuaTa, JOJDKEH 00JaJaTh CIEAYIOUUMU
KOMIIETEHIUSMH:

VYK-1; YK-2; VK-3; VK-4; VK-5; VK-6; YK-7; YK-8; YK-9; VK-10; YK-11; OIIK-1;
OIIK-2; OIIK-3; OIIK-4; OIIK-5; OIIK-6; OIIK-7; OIIK-8; I1K-1; I1K-2; T1K-3; TTK-4; [1K-5;
I1K-6;

B pesynbrare mpoxoxIeHHs TOCYAAPCTBEHHOM MTOTOBOM arTrecTanuu (BBIOJHEHUS
BBINTYCKHOM KBaJM(UKALIMOHHOM pabOThl) CTYAEHT JOJDKEH:

3namo:

— TMOpANOK OpraHU3allMM, IUIAHUPOBAHMUS U IPOBEIEHUS HAaY4YHO-HCCIIEIOBATEIbCKUX
paboT C UCTIONIB30BAHUEM MOCIEAHUX HAYYHO-TEXHUUECKUX TOCTHXKEHUH B TaHHOM 00s1acTy;

—  (puUBMKO-XMMHUYECKHE OCHOBBI MOJIYy4EHHUS M HCCIEAOBAHUS CBOMCTB MaTepUANIOB, B
TOM YHCJI€ HAHOCUCTEM U HAaHOMATEPHUAJIOB;

— OCHOBHBIE TPeOOBaHUS K MPEACTABICHUIO PE3yIbTaTOB MPOBEJCHHOIO UCCIIEI0BAHUS
B BUJI€ HAYYHOT'O OTYETA, CTaThbU WIH JIOKJIA/A;

Ymemn:

—  CaMOCTOATEJIBHO BBISBIIATH NEPCIEKTHBHBIE HANPAaBICHHUS HAyYHBIX MCCIEIOBAHMM,
00OCHOBBIBAaTh AKTYaJbHOCTh, TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAUYUMOCTh HPOOJIEMBI,
IIPOBOJUTH  DKCIEPUMEHTAJbHBIE HCCIECIOBAaHUS, aHAIM3UPOBAaTh U  HMHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YIBTATHI;

— OCYIIECTBIATH MOUCK, 0OpabOTKY M aHaIU3 HAayYHO-TEXHUYECKOH MH(pOpMaluu 10
TeMe BBINOIHAEMOM paboThl, B TOM YHCIIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU30BBIBATH NTPOBEJCHNE IKCIIEPUMEHTOB
U UCTIBITaHUH, TPOBOJIUTH UX 00pabOTKY M aHAIM3UPOBAThH PE3YIbTATHI;

Braoems:

— METOAOJIOTMEM M METOAUKOM TNPOBEAECHUS HAYYHBIX MCCIENOBAHUN; HaBbIKAMU
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CaMOCTOSITEIbHON HAYYHOU U MCCIIEIOBATEIBCKOM PaOOTHI;

— HaBBIKAMU pabOTHl B KOJUIEKTUBE, IJIAHUPOBATH U OPraHU30BHIBATH KOJIJICKTHBHBIC
Hay4yHbI€ MHCCJIEI0BAaHUSA; OBJAJEBAaTh COBPEMEHHBIMM METOJAMHM MCCIEIAOBAHUSA U aHalIu3a
IIOCTABJIEHHBIX IPOOJIEM;

— CrHOCOOHOCTBIO pelIaTh IMOCTABJICHHBIC 3aJa4H, HCIOJIb3Ysl YMEHHUS M HaBBIKH B
OpraHM3alii HAy4HO-UCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX paboT.

3. Kparkoe coaepkaHue rocylapcTBeHHON HMTOrOBOW aTTeCTALMM: NMOATOTOBKHM K
npoueaype 3alMThI U 3aIIMTHI BHINYCKHON KBATH(UKALMOHHOI padoThI

l'ocynapcTBeHHast UTOroBasi arrecTalys: MOArOTOBKA K MPOLEAYpE 3aIlMThl M 3alIUTa
BBIIMYCKHOW KBaIM(PUKAMOHHOW pabOTHl MPOXOIUT B 8 ceMmecTpe Ha Oaze 3HAHWH, YMEHUH U
HAaBBIKOB, TMOJYYCHHBIX CTYACHTAMH TpU H3YyYeHUH aucuuiuinH HampasieHus 22.03.01
MarepuaJjioBeieHre M TEXHOJOTHH MATEPUATOB U ITPOXOKICHUS TPAKTHUK.

l'ocynapcTBeHHast UTOroBas arrecTalys: MOArOTOBKA K MPOLEAYpe 3aIlMThl M 3allUTa
BBIITYCKHOM KBaJNM(UKALUOHHONW pPAa0OThl MPOBOJUTCS TOCYAAPCTBEHHOM HK3aMEHAlIMOHHOU
KOMHCCHEN.

KonTtpons ypoBHS CHOPMHUPOBAHHOCTH KOMIETEHIIMN OOy4aromUXCs, MPHOOPETEHHBIX
npu ocBoeHun OOII, ocymecTBiasieTcss MyTeM  IPOBEACHHUS  3alUTHl  BBIIYCKHOM
kBannukanronHoit pabotsl (BKP) 1 nmpucBoenus kpanudukanuu «0akaiaBpy.

4. O0beM rocyaapCTBEHHOH MTOrOBOil aTTeCTAllMH: NMOATOTOBKH K Hpoueaype
3alMTHI M 3alMTHI BBINYCKHON KBAJIM(PUKAIMOHHON padoThI

. B 3aueTHEBIX B akanem.
Buner yue6HOI paboTh

SIMHUTIAX gacax
O6mas Tpynoemkoctb 'MA o yueoHoMy miany 6 216
CamocrositesibHas padora (CP): 6 216
KonTtakTHas paboTa — HTOroBast aTTecTarus 0,019 0,67

Brimonnenue, Hanucanue u opopmienne BKP 5,981 215,33

Bun xonrpossn: 3amurta BKP

B 3auernnix | B actponom.

Bupl yue6HO#M paboThI

eMHULIaX yacax
O6mas Tpynoemkoctb 'MA 1o yueoHomy miany 6 162
CamocrositesibHas padora (CP): 6 162
KonTtakTHas paboTa — HTOroBast aTTecTaIus 0,019 0,5
Brimonnenue, Hanucanue u opopmiaeHue BKP 5,981 161,5
Buja koHTpoOJIS: 3amuta BKP

5.6 ®akyJIbTATHUBBI

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIHMHBI
«IlepeBoa HAYYHO-TEXHHYECKOH JTUTEPATYPBI»

1. Hesb qucHMIIMHBI — IPUOOPETEHHE 00yJaIOIUMUCS 00IIel, KOMMYHUKAaTUBHOM U
npoeccuOHAbHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax S3bIKOBOU
MOJATOTOBKH MO3BOJISIET BBIMOJHATh PA3IMUHbIe BUBI NMPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO
NepeBoia B IPOU3BOJICTBEHHON U HAYYHOU JEATEIbHOCTH.

2. B pe3yabTare u3y4eHHsl JUCHMIIIHHBI 00yYaIOLIUIiCS 0JIKEH:

Obnadamye CleAyOMUMH KOMIIETEHIIMSMU U UHIMKATOPAMHU UX JTOCTH)KEHUS |

VYK-4.2; VK-4.3; VK-4.4; VK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CHIOCOOBI JJOCTHXKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIE;
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— OCHOBHBIE ITPUEMBI [IEPEBOJA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CUCTEMBI;

— J0CTaTOYHOE [UIsl BBINIOJIHEHUS IME€PEBOJA KOJIMYECTBO JIEKCUYECKUX EAMHHIL,
(bpazeosoru3MoB, B TOM YHCJIE COLUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAYECKHUX pealnii;

Ymemo:

— IPUMEHSATh OCHOBHBIE IIPUEMBI IIEPEBO/IA;

— OCYLIECTBJISITH IUCHbMEHHBIH MEpPEeBOJ C COOJIOACHHEM HOPM  JIEKCHYECKOM
9KBHUBAJIEHTHOCTHU, COOJIIOIEHUEM I'PaMMaTHUYECKUX, CHUHTAKCUUECKUX U CTUIIMCTUYECKUX HOPM;

— 0(hOpMIIATBH TEKCT MEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYILECTBIATh IEPEBOJ C COOIIOACHUEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTH,
COOIIIOJICHHEM TPAaMMAaTHYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM TEKCTa MepeBoja U
TEMIIOPATIbHBIX XapaKTEPUCTUK UCXOAHOIO TEKCTA;

Braoemy:

— METOJMKOM NpeanepeBOYECKOro aHallu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCITPUSITHIO UCXOTHOTO BBICKA3bIBAHUS;

— METOJIMKOM TOJrOTOBKM K BBINIOJHEHUIO MEPEBOJA, BKIKOYAsl MOUCK HMH(opMmaunuu B
CIIPaBOYHOM, CIIELIUATIbHOM JINTEPATypPEe U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMU CHCTEMbI COKpAIIEHHOMN MepeBOYECKOM 3aMCH MTPH BBITIOJIHEHUH ITEPEBOJIA;

— OCHOBHOM MHOS3BIYHON TEPMHUHOJIOTUEN CIIENMUATBHOCTH;

— OCHOBaMU pedeprpoBaHus 1 aHHOTUPOBAHUS JIMTEPATYPHI 110 CHEIUATBHOCTH.

3. Kparkoe coagep:xaHue TUCHMILIIHHBI

Pa3znen 1. OcHOBHBIE JIeKCHUYECKHE U CTHJIMCTHYECKHE 3AKOHOMEPHOCTH IepeBoJa
HAYYHO-TeXHHUYeCKOM JINTepaTypbl

1.1 Jlekcuveckue 3aKOHOMEPHOCTH HAyYHO-TEXHUYECKOTO nepeBoa. CMBICIIOBOM aHAIHN3
Hay4YHO-TEXHMUYECKOIO TeKcTa M ero cermeHranus. CTHINCTHYECKHE OCOOEHHOCTH HaydHO-
TEXHUYECKUX TEKCTOB. [IpeooneHne TpyaHOCTEN, CBSI3aHHBIX C PACX0KICHUEM CHHTAaKCUYECKUX
CTPYKTYpP MHOCTPAHHOTO U PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHune nopsIKa CJIOB B aHTJIMMCKOM M PYyCCKOM MpeioKeHusx. [lepeBos ciioBs,
YCTAQHOBJIEHHE 3HA4YeHMs cioBa. llepeBos cBOOOAHBIX M (Pa3e0OrHYECKUX CIOBOCOYETAHUM.
IlepeBoa 3aroj0BKOB TEKCTOB U CTaTeH

1.3 Coxkpamenus. OcobeHHOCTH uX nepeBoja. Pa3BuTre HaBBIKOB NEPEBOJA HA IPUMEpPE
TEKCTOB I10 TeMe «XuMudeckas gadopatopus» «M3mepeHus: B XUMUM».

1.4. Jlexcuyeckue TpaHC(OpPMALUMU IPH MEPEBOJEC TEKCTOB IO TEMATUKE XUMHUHU H
XUMUYECKON TEXHOJIOTHU.

Pa3znen 2. OcHOBHBIE TPaMMaTH4YeCKHe 0COOEHHOCTH NepeBoaa.

2.1. OcobennocTH mepeBoaa npeanokeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe mepeBoja TEKCTOB [0 TEMATHKE XHUMHUYECKOH TEXHOJIOIMU
[lepeBoa MpUIATOUHBIX NMPEITOKEHUH.

2.2. MeTtozpl ¥ IprUeMbl IepeBo/ia CTpalaTeIbHOIO 3ajJ0Ta Ha IpUMepe MepeBo/ia TEKCTOB
o teme "TexHonoruu Oynymero".

2.3. Tumsl ycnoBHBIX NPEAJIOKEHUH, MpaBUia U 0COOEHHOCTH uX mepeBoja. IIpakTuka
IIEPEBO/Ia YCIOBHBIX NPEUIOKEHUM Ha NMPUMEPAX TEKCTOB MO Pa3IMYHBIM pa3lesiaM XHUMHHU U
XMUMHYECKON TEXHOJIOTHH.

2.4. MonanbHble I1arojibl 1 0COOGHHOCTH HX IMepeBojia Ha NMpUMepe MepeBoja TEKCTOB
«Texnonorusy, «I[IpomsliieHHOE 000PYAOBaHUE»

Pazgen 3. OcoGeHHOCTH NepeBoia NPeaJI0KeH!H ¢ HeTHYHbIMH (GOpMaMH IJ1aroJjia

3.1 Nudunutus (HeonpeaeneHHas ¢popma riarosia). Pons MHQUHUTHBA B IPEATIOKEHUH U
BAapUaHTHI IEPEBOIA HA pyCcCKUM s13bIK. [IpruacTus u repynauil. BapuanTsl nepeBoja Ha pycCKHi
S3BIK.

3.2 VudunutuBHble 000poThl. OOOpOT pomoiHeHue ¢ uHpuUHUTHBOM. OOOpOT
noJuiexaiiee ¢ ”HGUHUTUBOM. Pa3innuHble BApHaHTHI IEPEBOA.
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3.3 IlepeBog MpUYACTHBIX 000POTOB. AOCOJIOTHBIN NPUYACTHBIA OOOPOT U BapUaHTHI
nepeBoja. Pa3BuTre HaBBIKOB MepeBoia B chepe XUMUU U XUMUYECKON TEXHOJIOTHH.

Pa3nen 4. OcoGennocTu pedepaTuBHOIO NMepeBoIa

4.1. AnropuT™ npeanepeBoa4eckoil paboThl ¢ HAYYHO-TEXHHYECKHM TEKCTOM 10 XUMHUKO-

TEXHOJIOTHUECKOI TEMAaTHUKE.

4.2. AnroputMm cocraBieHusi pedepara MO XHMHUKO-TEXHOJOTMYECKOW TEMaTHKe

(aHHOTALUM)
4.3. Anroputm paboThl MO pedepaTHUBHOMY MEPEBOIY M0 XHUMHKO-TEXHOJOTHICCKOM
TEMaTHKe.
4. O0beM yueOHOMH THCHHMILINHBI
Cemectp
Bcero
Bu yueGHOM paGoTs! 3 cemecTtp 4 cemectp
3E Axan. 4. 3E AI:IaIL' 3E Alflaﬂ'
Obmast TpyROeMKOCT® 4,0 1440 | 20 | 720 | 20 | 72,0
JVCIATUTAHBI
KonTakTHas padora — 18 64,4 0.9 32.0 0.9 32.0
ay/INTOPHbIE 3aHATHSL:
[MpakTaeckue 3anstus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHasi pa6oTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHas caMOCTOSITeIIbHAS 0.4 0.2 0.2
pabota
c 22 1,1 1,1
aMOCTOSTEIBPHOE N3YUCHHE 79.6 398 398
pa3aenoB QUCIUIUIAHBI
Bua ntoroBoro KoHTpoOJIS: 3auer 3auer
Cemectp
Bcero
But yue6HO paGoTHI 3 cemectp 4 cemectp
3E Actp.u. | 3E Affp' 3E Affp'
OOm1ast TpyI0EMKOCTh 4 108 5 54.0 9 54
JMCIUTUTAHEI
KonTakTHas padora — 18 48,3 0.9 24 0.9 24
ayIHTOPHbIE 3aHSITHA:
[Ipaktnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJbHasi padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas caMOCTOsTEIbHAS 0.3 0,15 0,15
pabota
c 2,2 1,1 1,1
aMOCTOSITEIbHOE U3yUCHHE 50,7 29,85 29,85
pa3aenoB JUCIUILTUHBI
Bua uToroBoro KOHTpoOJIsA 3auer 3auer
AHHOTaNusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«I'paxkaanckasi 3a1IUTa B YPe3BbIYANHBIX CUTYALMAX)
1 Heap AMCHUMIVIMHBI — TOATOTOBUTH CTYACHTa K OCMBICICHHBIM MPaKTHYECKUM

145



JEUCTBUSAM IO OO0ECIEUYEHUI0 CBOCH O€30MacHOCTHM W 3alIUThl B YCIOBHUAX BO3HHMKHOBEHHS
YpE3BbIYAHOM CUTYal[UU IIPUPOJTHOTO, TEXHOICHHOI'O U BOGHHOI'O XapaKTepa.

2 B pesyabTaTe H3y4eHusi AUCHUILINHBI 00y4arOLIUICH J0JI/KEH:

Obnadamye CleAyOIMUMA KOMIIETEHIIMSMU ¥ UHIUKATOPAMHU UX JTOCTH)KECHUS:

VYK-8.2; YK-8.5; YK-8.7

3uams:

- XapaKTepUCTUKU MPHUPOAHBIX OE€ACTBUM, TEXHOIEHHBIX aBapuil M KaracTpod Ha
panuanoHHO, XMMUYECKH U OMOJIOTHYECKHU OIACHBIX 00BbEKTaX, HopaKaromue (GakTOpbl APYTUX
OMAaCHOCTEI;

- OCHOBBI BO3JICWCTBUS OMACHBIX (PAKTOPOB UPE3BBIYAWHBIX CHTYallMd Ha YeJIOBEKa H
IIPUPOJIHYIO CPEyY, AOMYCTUMBbIE MPEENIbHbIE KPUTEPUH HEFaTUBHOI'O BO3JACHCTBUS;

- Mepbl 0€30MacHOr0 MOBEACHUsS MpH TNpeObIBAaHUM B paloHax (30HaX) IOXKapoB,
Paaro0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOIO 3arpsI3HEHUS;

- CHocoObl M CpeACTBa 3alllUThl YEJIOBEKa OT BO3AEUCTBUS MOpaKaroluX (PakTOpoB
Ype3BhIYAHBIX CUTYALlUH IPUPOJAHOTO, TEXHOTEHHOIO ¥ BOGHHOT'O XapakTepa.

Ymemy:

- HUCHOJIb30BAaTh CPEACTBA 3alUTHl OPraHOB JbIXaHUS M KOXKH, MEAULHUHCKHE s
CaMOo3alllUThl U OKa3aHUs TOMOIIH JIPYTUM JIHOISIM;

- NPUMEHSTh MEePBUYHBIE CPEJCTBA MOXKAPOTYLICHHUS MAJS JIOKAIU3ALUU U TYIICHUS
M0’Kapa, BOHUKIIIETO B ayIUTOpUH (J1abopaTopun);

- OKa3bIBaTh cebe U APYruM MOCTPaJaBIIUM MEIUIUHCKYIO IIOMOIIb C UCHOJIb30BaHUEM
Ta0eNbHBIX U MOJIPYYHBIX METUIIMHCKUX CPEJICTB.

Bnraoemy:

- MpUEeMaMU TIPOBEJCHUS YaCTUYHON CaHWTApHOW OOpabOTKH TIPH BBIXOJIE M3 palioHa
(30HBI) PAAMOAKTUBHOTO, XUMHUYECKOTO ¥ OMOJIOTHIECKOTO 3arpsi3sHEHUS (3apaskeHMs);

- croco0aMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UpE3BbIUAHBIX CUTYaIUX.

3. Kparkoe coaep:xaHue JTUCHMILIHHbI.

Pa3znea 1. OnacHoCTH NPUPOTHOTO XapaKTepa.

Cruxuiinple O€ICTBUS, SBICHUS MPUPOJABI PAa3PyUIUTENBHON CHUJIBI - 3€MIICTPSICEHUS,
HABOJIHEHUS, CEJICBbIE IOTOKH, OTOJI3HU, CHEXHbIE 3aHOCHI, M3BEP)KEHHE BYJIKAHOB, OOBAJbI,
3acyXu, yparassl, OypH, MoKaphl.

Pa3znen 2. OnacHOCTH TEXHOT€HHOI'0 XapaKTepa.

ABapuu u KatacTpo(dbl HA PaJAUALMOHHO OTACHOM 00BEKTE, XUMHUUECKH OTIACHOM OOBEKTE,
OMOJIOrMYeCKH OITAaCHOM 00BEKTE; Ha TPAHCIIOPTE (3KEIEe3HOJOPOKHOM, aBTOMOOMIBHOM, PEYHOM,
aBUAIMOHHOM ); Ha THJIPOCOOPYKEHUSIX; HA KOMMYHAJIbHBIX CUCTEMaX >KM3HEO0eCTIeYeHHSI.

Pa3nen 3. OnacHOCTH BOEHHOI0 XapaKrepa.

[IpumeHeHne opyKust MaCCOBOTO MOPAXKEHHUS (SIEPHOTO, XUMUYECKOTO, OMOIOTMYECKOT0),
OOBIYHBIX CPEJICTB C 3KUraTeJIbHbIM HAllOJHEHUEM, HOBBIX BHJIOB OPYKUS. 30HBI 3apayKeHUsI OT
CPEICTB MOPaKEHUS U X BO3IACHCTBHE HA HACEIIEHUE U OKPYKAIOIIYIO TPUPOIHYIO CPENY.

Pasnen 4. [lo:xxkapHasi 60e3011aCHOCTb.

[Toxxapnas onacHocTth. [ToxkapHast oxpana. Knaccudukaius noxapoB moxapoB B 3TaHUIX
n nomemenusax. Craaun pa3Butus nokapos. Jlokanuzanus U TymeHue noxkapos. IlepBuunsie
cpenctBa mnoxapotymenus (orHerymutenu OII -8, OY-2, OBII-5, BHyTpeHHHMH MNOKapHBIH
BOJIOTIPOBOJI) M NpaBuja TOJB30BaHUS MMH. ABTOMATHYECKHE CHUCTEMbI MOXApPOTYIIEHUS —
IIPUHKJIEpHBIE U JpeHuyepHble. OrHeTymammue BellecTBa — BOJA, NEHBI, HETOPIOUME Ta3bl U
pa30aBUTENH, TOPOIIKOBBIE COCTABBI, TAJOI€H3aMEIIEHHBIE YIIIEBOI0POIBI.

Paznen S. Komniieke MeponpusiTuii rpaskIaHCKOH 3alIMThI HACEJICHHS.

- Onosenienne 1 MHPOPMHUPOBaHUE HaceleHHs 00 omacHOCTH. [IpuHsTHE HaceleHueM
curHasioB omnosenieHus («Buumanue Bcem!», «BosaymHas TpeBora», «PanmanuonHas
OIMACHOCThY, «XHUMHUYecKas TpeBora», «OT0O0i OMacHOCTH») M TMOPAIOK JEHCTBHUS MO HHM.
DOBakyalusi HaceleHHs: M3 30HbI onacHOCTH. CrocoObl 3BakyallM OKCTpEHHasl 3BaKyallus
CTYAEHTOB U3 ayIUTOPUU IIPY BOSHUKHOBEHHH I10Kapa.
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- CpencTBa MHAUBUIYaNIbHOM 3aIuThl opranoB Abixanus (['TI-7, I'TI-9, P-2, V-2K, PITA-
1, PIIT-67M, PY-60M, «®enukcy, I'/I3K, AI1T, AIT-3, TI3Y-K, UI1-4M, UII-5, UI1-6, KUII-8),
koxu (JI-1, O3K) uenoBeka. MeTuIIMHCKUE CPEJICTBA 3AIIUTHI .

- CpenctBa KOJUIGKTMBHOW 3amuThl HacejaeHus. Ha3znaueHue, 3aluTHBIE CBOMCTBA
yoexum. IIporuBopaamanmonnsie ykpbiTus ([IPY, mom3emHbIE MemIEXOAHBIE TMEPEXOMIbI,
3arryOJIeHHBIE CTAHIIUN METPOTIOJINTEHA), TPOCTEUIINE YKPBITHS (TPaHILIEH, OKOIIBI, TIEPEKPBITHIC
menn). [IpaBuina 3ansaTus yoexuiia.

Pa3nes 6. Oxa3anue nepBoii NoMoIIH.

OxazaHue nepBoi OMOILHY NPU 0XKOT'aX, paHEHUsIX, 3apakeHusX. [IpoBenenue yacTuuHoOM
CaHUTApHON 00pabOTKMU KOXKHBIX IOKPOBOB YEJIOBEKA MPU BBIXOAE W3 30H PaJUOAKTHBHOIO,
XMUMHMUYECKOTO U OMOJIOrHUECKOT0o 3apa)KeHUs (3arpsa3HEHMs), U3 30H M10KapoB.

Paszpen 7. JIlukBuaanus nocjaeCTBU Ype3BbIYAWHON CUTYalluH.

ABapuiiHO-cniacaTenbHble paboThl. DKCTPEHHAs IBaKyallus U3 ayTuTopuu (J1abopaTopHH)
B YCJIOBHSIX I0Kapa, pauallMOHHOT0, XUMHUYECKOT 0, OMOJIOTrMYECKOI0 3arpsi3HEHUs] TEPPUTOPUHI
C MCTOJIb30BaHUEM TIpocTerIuX cpeacTs 3anuthl («Denuxcy, ['JI3K, mpotusoraza I'TI-7 ¢ JAI1T-
3).

4. O0beM yueOHOM THCHHMIIINHBI

. O0beM TUCHUIIINHBI
Buja yueOHo# padoThbl 3E AKaL 4 Acip. 4
OO0uiasi TPy10€eMKOCTD TN CHUTITHHBI 1 36 27
KonrakTHasi paboTa — ayIuTOPHbIE 3aHSATHSI: 0,44 16 12
Jlexun 0,44 16 12
CamocrosiTeJibHas padora 0,56 20 15
CaMOCTOSATETFHOE N3YUYCHUE Pa3/IeTIOB TUCITUTIIMHBI 19,8 14,85
0,56

KonTtakTHas camocTosiTebHas paboTa 0,2 0,15
Buja uTOroBoro KOHTpoJIsi: 3auer

6. TPEBOBAHMUSA K YCJIOBUAM PEAJIM3ALIUU ITPOI'PAMMbI BAKAJIABPUATA

6.1 O0mecucremublie TpedoBanus K peaausanuun OOII 6akanaBpuara

VYHHUBEpCUTET pacriojiaraeT Ha IpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAaHUU
MaTepUATLHO-TEXHUYECKUM 00ecrieueHHeM 00pa30BaTeIbHOMN JESATEIbHOCTH (IOMEIICHUSIMU U
obopynoBanuem) yist peanusanuu OOIT 6akanaBpuara.

Kaxnpiii oOyuarommiics B TEYEHHWE BCEro Tmepuoia oOOydeHHs oOecrednBaeTcs
WHMBHUIYAIbHBIM ~ HEOTPAaHUYCHHBIM  JIOCTYIIOM K  OJIGKTPOHHOW  MH(OPMAIUOHHO-
o0pa3oBaTeNbHON cpefie yHUBEpcUTeTa. JJIeKTpoHHas HH(GOPMaIlMOHHO-00pa3oBaTelibHas cpena
o0ecrieyrBaeT BO3MOXKHOCTB JIOCTYyNa OOYYarolierocss u3 Jr00W TOYKH, B KOTOPOH HUMeeTcs
JIOCTYI K HMH(OPMAIIMOHHO-TEIICKOMMYHHKAIIMOHHON ceTH «MHTepHeT», KaK Ha TEePPUTOPHH
YHUBEPCHUTETA, TaK U BHE €€.

DnexTpoHHas HH(GOPMAIMOHHO-00pa3oBaTeNbHas Cpeia YHUBEpCUTETa 00ECIIeUnBaET:

— JIOCTYI K y4eOHBIM IUTaHaM, paboduM MporpaMMaM JUCHUILUIMH (MOJIyJel), MpaKkTUK,
ANIEKTPOHHBIM Y4eOHBIM M3aHUSM U JIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, yKa3aHHBIM B
pabounx mporpaMMax TUCIHUIUIUH (MOJYJei), MPaKTHK;

— (hopmupoBaHUE AMEKTPOHHOTO MOPT(HOIMO 00ydarolerocs, B TOM YUCIIe COXpaHEHHE
€ro padoT U OILIEHOK 3a 3TH pabOTHI;

— (Qukcanuio xoAa o00pa30BaTENBHOrO TMpOIEcca, pPe3yabTaTOB MPOMEKYTOUHOM
aTTecranuu u pe3ynbratoB ocBoenust OOl 6akanaBpuara;

— TIpoBeJIeHNe YIeOHBIX 3aHATUMA, MPOLIETYP OLICHKH Pe3ylIbTaTOB 00YUEHUsI, pean3alus
KOTOpPBIX TMPEAyCMOTpPeHa C TPUMEHEHHUEM DJIEKTPOHHOTO OOYYeHHUS, JIUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA;
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— B3aUMOJICHCTBHE MEXIY yJaCTHHKAaMHU 0Opa3oBaTENBbHOrO Mpolecca, B TOM YHUCIIE
CHHXPOHHOE | (MJIM) aCHHXPOHHOE B3aUMOACHCTBHSI MOCPEACTBOM ceTH «MHTepHET».

OYHKIMOHUPOBAHUE  JJIEKTPOHHOW  WMH(MOPMALMOHHO-O00pPA30BaTEIbHONH  Cpeabl
o0ecreynBaeTcss COOTBETCTBYIOIIUMH  CPEICTBAMH  HMH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTUH M KBamuduKanueld pabOTHUKOB, €€ WCIOJNB3YIOMUX M MOJICPKUBAIOLIUX.
OYHKIIMOHUPOBAHKUE 3JIEKTPOHHONW WH(MOPMAIMOHHO-00pa30BaTEILHON CPEIbl COOTBETCTBYET
3aKoHOAarenbCTBY Pocculickon @enepanum.

6.2 TpeGoBaHusl K MATEPHAJIbLHO-TeXHUYECKOMY 00ecne4YeHUIo

MarepuanpHO-TeXHUUECKass 0a3a  yHHUBEPCHUTETa  COOTBETCTBYET  JCHCTBYIOIIUM
MPOTHBOIMOXKAPHBIM TIPAaBWJIaM M HOpPMaM M 00ecleunBaeT IMPOBEACHUE BCEX BHUJIOB
IUCUMIUIMHAPHOW W MEXIUCHHUIUIMHAPHONW  IMOATOTOBKHM, NPAKTUYECKOH W  Hay4dHO-
HCCIIEI0BATENIbCKON pabOThl 00yJaroIIMXCsl, IPEIYCMOTPEHHBIX YUEOHBIM TJIAHOM.

[lepeyeHp MaTepHaIbHO-TEXHUYECKOTO OOECIIEYEeHHUsI BKIIIOYACT: JIGKIIMOHHBIC y4eOHBIE
aymuropun  (00OpyIOBaHHBIE BHJICONPOSKIIMOHHBIM O0OpYJOBaHHWEM ISl TPe3eHTAlNH,
CpeACTBaMU 3BYKOBOCIIPOM3BEICHNS, DKPAHOM, U UMEFOIIIME BBIX0/1 B IHTEpHET), MOMEICHUS TS
MPOBEACHUSI CEMHUHAPCKUX W TPAKTUUYECKUX 3aHATUN (0OOpymoBaHHBIE y4eOHON Mebemnblo),
OuOMMOTEKY (MMEIONIYI0 padovyre KOMIBIOTEPHBIE MecCTa i OOydaromIMXcs IO IMporpamme
OakanaBpuaTa, OCHAIICHHBIE KOMITBIOTEpAMHU C JIOCTYIIOM K 0a3aM MaHHBIX W BBIXOJIOM B
WuTepHer), mabopaTOpHy, OCHAIICHHBIE COBPEMEHHBIM OOOpYHOBAaHWUEM [UIS BBITIOJTHEHUS
HAyYHO-HMCCIIEIOBATEIbCKOW  pabOThl, KOMIBIOTEPHBIE  KJAacChl. [IpHM  HCIOJIb30BaHHUH
AIIEKTPOHHBIX H3JIaHUH YHHBEPCHTET OOECIIEYMBAET Ka)XJIOTO OOYYaloMIerocs BO BpeMs
CaMOCTOSITEIIbHOW TOJITOTOBKM pPa004YMM MECTOM B KOMITBIOTEPHOM KJIacce€ C BBIXOJOM B
WHTEpHET B COOTBETCTBUU C TPYIOEMKOCTHIO H3y9aeMbIX TUCIIHILIHH.

[Tomemennss mpeaCTaBISAIOT COOOW y4deOHBIE AyTUTOPHUM JIA TIPOBEICHUS YYeOHBIX
3aHATHUHA, TPETyCMOTPEHHBIX IporpamMMmoil OakanaBpuara, OCHAIIEHHbIE O0OpYIOBaHHEM U
TEXHUYECKUMHU CpeJICTBaMU 0OyueHUs, COCTaB KOTOPBIX OMpesesseTcs B pabounx mporpammax
JTUCITUTIINH (MOTyJIei ).

MarepuanpHo-Texuudeckoe obecrneuenne OOIl OakamaBpwata 10 HaNpPaBJICHUIO
noarotoBku  22.03.01 MarepuajioBeeHne W TEXHOJOTHM MaTepuaaoB, TPOoQIb
MarepuaJjioBeJieHle U TEXHOJIOTHH HAHOMATEPHUAJIOB U HAHOCUCTEM BKIIIOYACT:

6.2.1. O6opynoBaHue, He00X0UMOe B 00pa30BaTEIbLHOM IpoLEcce

Crucok o0opynoBaHus [UIsl POBEACHUS MPAKTHUECKUX 3aHATUN MO 00pazoBaTeIbHOMN
nmporpamMMe OakajiaBpuata 1O HampabieHuio noarotoBku 22.03.01 MarepuajioBeieHue H
TEXHOJIOTUH MaTepuasoB, npoduwis MaTepuaioBeieHUe U TEXHOJIOTHM HAHOMATEPUAJTIOB U
HAHOCHUCTEM JIJIsl YIOBJIETBOPUTEILHOTO obecredeHrsi o0pa3oBaTeIbHOTO MPOLiecca BKIIOYAET
nBe ydeOHO-Hay4yHble UM OJHY HaydHylo Jjaloparopuu Kadeapbl HaHOMATEpUaJoOB U
HAaHOTEXHOJIOTUH, HMEIOIIUX OCHOBHOE O00OpyHOBaHHE (BECHl aHAJIUTUYECKUE, CYIIUIbHbBIC
mkadbl, BaKyyM-CyHIWIbHBbIE IMIKa(dbl, KOJIOOHarpeBarenu, mHeud MydQenbHble, HeHTpUuyry,
MEIIAJIKH, YAbTPa3BYKOBBIE TOMOTEHU3ATOPbI, PH-METpbl, KOHIYKTOMETpHI, Ta00pPaTOpHYIO
MOCYAY CTEKIISIHHYIO U (hapPOpoBYIO) U CHEIUATH3UPOBAHHOE 000pyI0BaHUE IS TOTYYCHHS U
JUIS TIPOBEACHUS (PU3UKO-XUMUYECKUX U CTPYKTYPHBIX HCCIIEIOBAHUN HAHOMAaTepHUaloB, B TOM
qucie IUIaHeTapHyro MuKpomenbHully Pulverisette-7 PremiumLine (Fritsch, I'epmanus),
poTtanoHHbIN ncnaputens Labtex Up- 1 JIt, kpuocraT Loip, ciekrpodoTomerp B YD 1 BUgnMoit
obmactn Cary 50, cuHXpoHHBIM TepMuueckuil ananmmuzarop Sta 449 F5 Jupiter (Netzsch),
aHaJIM3aToOp pasMepa W J3era-noTeHunuana vactul] ZetasizerZs-Nano (Malvern), ananmuzarop
crabuibHOCTH aucrhepcHeix cuctem MultiScan  (DataPhysics), Buckosumerp (peoMeTp)
HaakeViscotesterlq.

6.2.2. YueOHO-HAr/IsAAHbIE TOCOOUSI:

KoMrnekTsl mpe3eHTanuil K JIEKIIMOHHBIM KypcaM, KOMIUIEKTHI IJIaKaTOB K JIEKIIMOHHBIM
KypcaM; HaOOpbl JEMOHCTPAIIMOHHBIX W3JETH; IIakaTel TUIMOBBIX mocTepoB HUP; Habopbl
MPOIYKIIMH OMBITHO-TIPOMBIIIICHHBIX U TPOMBIIUICHHBIX TPEIIPUITUN.
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6.2.3. KomnbioTepsl, HHGOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHbIE CETH, ANNAPATHO-
NporpaMMHbIe H ayAHOBH3YaJIbHbIE CPeACTBA:

[lepcoHanbHblEe KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIe mpourpeBareasiMu CD u DVD,
OPUHTEpPaMU U TPOTPAMMHBIMH  CPEIACTBAMHM; IPOEKTOPHI; OKPaHbl; ayIUTOPHH  CO
CTallMOHAPHBIMH KOMILJICKCAMH OTOOpakKeHUs1 MH(POPMAIHHU C JIFOOOTO 3JIEKTPOHHOTO HOCUTEIIS;
WEB-kamepsr; nudpoas GoTokamepa K ONTHISCKOMY MUKPOCKOIY; IIU(PPOBBIE ()OTOANTIAPATHL;
KOIHMPOBAJIbHBIE alllIapaThl; JIOKAJIbHAS CETh C BBIXOJOM B MIHTEpHET.

6.2.4 TleuyaTHble M 3JIEKTPOHHbIE 00pa3oBaTe/ibHbIe H MH(POPMAMOHHBIE PeCypChI:

NudopmanimoHHO-METOIMYECKAE MaTepHaibl: Y4eOHble MMOCOOMS TO IUCIHILIMHAM
00pa3oBaTeNIbHON TMPOTPaMMbl; METOJIUYECKHE PEKOMEHJAIMN K TPAKTHUYECKUM 3aHATHUSM;
KaTaJIOTH MPOIYKIUHU MPOMBIIUICHHBIX MPEINPUATHH; pa3laTOYHBI MaTepHall K JIEKIMOHHBIM
KypcaM; JIeKTPOHHbIE y4yeOHbIe U3JaHHsl, HAyYHO-TIONYJISIPHbIE AJIEKTPOHHbBIE U3AAHHUS.

DneKTpoHHBbIE 00pa30oBaTeNbHBIE PECYPChl: KadeapalibHble OMOIMOTEKH AIIEKTPOHHBIX
W3JIaHUM 10 JAWCUMIUIMHAM BapUaTUBHOM YacTH; 3JIEKTPOHHBIE MpPE3CHTAlMU K pasjaesaM
JIEKIIMOHHBIX KYpPCOB; y4eOHO-METOJMYECKHe pa3paboTKu Kadenp B DIEKTPOHHOM BHJE,
AJIEKTPOHHBIE KAaTaJOI'H MPOIYKIMH; CIIPABOYHUKH 10 MaTeprallaM U peaKTHBaM.

[Tomemienus uis caMOCTOSTENbHON pabOThl 00YYarOMIMXCS OCHAILEHBl KOMIIBIOTEPHOU
TEXHUKOM C BO3MOYKHOCTHIO MOJKIIOUEHUs K ceTu «VHTepHeT» M obOecredyeHbl JOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer oOecredeH HEOOXOJAWMBIM KOMILUIEKTOM JIUIIEH3MOHHOTO M CBOOOIHO
pacnpoCTpaHsIeMOro MpPOTrpaMMHOIO OOECHEUeHUs, € MmOoM HUUCLe OmeuecmEeHHO20
npouszeoocmea (COCTaB OMpeneseTcs B pabOYuX MporpaMMax AUCIHUIUIMH (MOJynen) u
noonexcum 00H061eHUIO RPU He0OX00UMOCIU).

[Ipu ucnonp3oBaHuM B 00pa30BaTEIHLHOM MPOLIECCE MEYATHBIX U3AAHUN, B YHUBEPCUTETE
chopmupoBaH OMOIMOTEUHBIN (OH/I, YKOMIUIEKTOBAHHBIN MIEYaTHBIMU U3JIAHUSAMH U3 pacyeTa He
Menee 0,25 sK3eMIUIsipa KaXJI0T0 M3 W3JIaHWM, YKa3aHHBIX B pa0OUYMX MpOorpaMMmax JUCITUTIINH
(Momyreii), mporpaMMax MPaKTHK, Ha OJIHOTO OOYYalomerocss W3 YHCia JIUI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOUIYIO JUCHMIUIUHY (MOJIYJb), MPOXOISIIMX COOTBETCTBYIOUIYIO
MIPaKTHUKY.

OO6yuaromumcsi obecriedeH aocTyn (yOaJICHHBIM JOCTYI), 6 MOM uucie 6 ciayuae
npuMeHenus I1eKMpPoOHHO20 00yUeHUs, OUCIAHUUOHHBIX 00PA306aMENbHBIX MEXHON02U, K
COBPEMEHHBIM PO (hecCHOHaIbHBIM 0a3aM JaHHBIX U THPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM,
COCTaB KOTOPBIX OIpeAeNnsieTcss B pabouux mporpamMmax TUCHUIUIMH (MOAYJIEH) U TMOIUICKUT
0OHOBJICHHUIO (ITPU HEOOXOIUMOCTH).

OOyuaromuecs U3 YUCJia HHBAIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSMU 3[I0POBbBS
obecreunBarOTCs MeYaTHBIMU U (UJTH) SIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (popmax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3710POBbSL.

Jlis peanu3anuy OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl MOJITOTOBKU OakalaBpOB
UCIOJIB3YIOTCS (DOHABI y4yeOHOH, y4eOHO-METOIUYECKOW, HAy4YHOM, MEepPHOIMYECKON HaydHO-
TexHuueckoi  nuteparypel  WHpopmanmonno-o6ubnuoreunoro uentpa (MBL) PXTVY
uM. J[.U. MenneneeBa u kadep, yuacTBYIOIINX B Peaqu3allii MPOrpPaMMBI.

WNndopmanmronno-oubauoreunsiii nentp PXTY um. JI. U. MenzaeneeBa oGecrieunBaer
MHOOPMALIMOHHYIO  MOJJEPXKKY  pealu3allud  MpOrpaMMbl,  COAEHUCTBYET  MOATOTOBKE
BBICOKOKBATU(UIIMPOBAHHBIX CHEIIMATINCTOB, COBEPIIEH CTBOBAHUIO YU€OHOT0 Ipoliecca, HayuyHO-
HCCIIEI0BATENLCKOM paboThl, ClIOCOOCTBYET pa3BUTHIO MPO(ECCHOHATBLHON KYIbTYpPhI Oyayliero
CIELUANINCTA.

WBL] yHuBepcurera oOecrneuynBaeT oOOy4arolUXcsd OCHOBHOM yueOHOH, ydeOHO-
METOJMYECKOW M HaydyHOW IJMTepaTypoil, HEOOXOIUMOW Ui pealu3allid U KauyeCTBEHHOTO
OCBOEHMS 00yyaromKUMUCs 10 MporpaMMe OakajaBpuaTa 00pa30BaTENBHOTO IMpoIecca MO BCEM
avcuuIuiiHaM, npaktukaMm u [MA ocHOBHO#M 00pa3oBaTenbHOM INporpammbl MOATOTOBKU
0akaaBpoB.

O6muit 06sem mHOTOOTpacieBoro Gouaa MBI Ha 01.01.2022 cocraBnsier 1 716 243 k3.
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@onx y4yeOHOW W yueOHO-METOAMYECKOH IUTEpPaTyphl YKOMIUIEKTOBAH IEYaTHBIMU
M3/1aHUSAMU U3 pacuera He MeHee 0,25 3K3eMIUIIpOB KaK0T0 U3 U3JJaHU OCHOBHOM JIMTEpaTyphI,
IIEPEYUCIICHHON B pabouux Iporpammax AMCLUMIUIMH (MOIynel), mpakTuk, u He MmeHee 0,25
HK3EMIUISIPOB JIOTIOJHUTEIBHOMN TUTEPATYphl HA KAKI0T0 00yJaromerocs.

@oHA JOMOJHHUTEIBHON JHUTEpaTypsl BKIIOYAET IOMHUMO Y4E€OHOH JIMTEpaTyphl
odunuanbHBIe, CIpPaBOYHO-OMONMOrpaduyeckue, CIEeNUAIN3UPOBAaHHBIE OTCUYECTBCHHBIE U
3apyOeKHbIE IEPUOTUYECKUE U HHPOPMALIMOHHBIE U3JAHNUS.

NudpopmaniioHHO-OMOMMOTEUHbI  IIEHTp O0O0eCIeYnBaeT CaMOCTOSTEIbHYIO padoTy
00yJaromuxcsi B YNTATBHBIX 3aJlaX, MPEIOCTABIIS ITUPOKUI BEIOOD JIMTEPATYPHI IO aKTyaIbHBIM
HaNpaBJICHUSAM, a TakXke OOecreumBaeT JOCTYH K NpoQecCHOHATbHBIM 0a3zaM JIaHHBIX,
WH(GOPMAIIMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxnpiit oOyuatomuiicss o0ecriedeH cBOOOJHBIM JOCTYIIOM U3 JHOOO0W TOYKH, B KOTOPOM
uMeeTcs 10cTyn K cetu HTepHeT, K 31eKTpoHH0-0ubnunoteuHoit cucrteme (ObC) YHuBepcurera,
KOTOpasi COAEPKUT pazIuYHble U3JaHUs 10 OCHOBHBIM H3YYaeMbIM JUCLMIUIMHAM U
chopMupoBaHa MO COTJIACOBAHUIO C TMPaBOOOJIAATESIMU y4eOHONW W y4eOHO-MEeTOMUeCKOM
JIUTEPATYPHI.

Jlis  Gojee MONHOTO M ONEPATUBHOTO  CIPAaBOYHO-OHOIMOrpaduyeckoro
nHpopmanmonHoro oobciyxuBanus B MBIl peanm3zoBana TeXHOIOTHS SJIEKTPOHHOW JOCTaBKU

JIOKYMEHTOB.

DJIeKTPOHHbIe MH(OPMAaIlHOHHBIE pecypchl, HCIOJIb3yeMble B Npouecce 00y4eHHus

PexBu3uTHI 10r0BOpa
(HOMep, 1aTa 3aK/JII0YECHHUSs, CPOK

XapakrepucTuka
0ubIMoTEeYHOr0 (POoHA,

DJIeKTPOHHBbII N "
Ne pecype JNefCTBUSA), CCHIJIKA HA CAlT AOCTYN K KOTOPOMY
IBbC, cymma 1orosopa, NnpeaocTaBJIsieTcst
KOJIHYECTBO KJII0Yeii JA0TOBOPOM

1 DJIEKTPOHHO- [IprHaAIEKHOCTh — CTOPOHHSS Kommexuuu: «Xumusy - u3i-
onbnuoTeyHas PexBusutel norosopa — OO0 Ba HOT, «XuMusy - u3g-sa
cuctema (9bC) «3narenbcTBO «JIaHb» JlaGoparopust 3HaHUH,
«JIAHB» Horosop ot 26.09.2021 «Xumus» - u3a-sa «JIAHDby,

Ne 33.03-P-3.1-3824/2021
CymmMma noroBopa — 498445-10
C 26.09.2021 no 25.09.2022

JoroBop ot 26.09.2022 Ne 33.03-
P-3.1-5182/2022.

Cymma norosopa — 569396-06

C 26.09.2022 o 25.09.2023
Ccopiika Ha cat ObC —
http://e.lanbook.com

KonunuecTBo kimtouei — noctyn
JUTS 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMITBIOTEpA.

«Xumus»-KHUTY
(Ka3zanckuii HalIMOHATBHBIHN
HCCIIeI0BATEIbCKIM
TEXHOJIOTHYSCKHI
YHHUBEPCUTET), «XUMUSD) -
n3n-sa GUSMATIIUT»,
«MudopmaTuka» - u31-Ba
«JIAHb», «<MlupopmaTukan-
Hanmonanbubiit OTKPBITHIN
Yuusepcuret « MHTYUT»,
«HXEeHEepHO-TEXHUYECKUE
Hayku» - u3a-sa «JIAHbDb»,
«Teopernueckas MexaHUKay
- m3n-Ba «JIAHb»,
OKOHOMHKA M MEHEIKMEHT)
- m3a-Ba JlamkoB u K., a
Tak)kKe OTACIbHEIC U3IaHHS B
COOTBETCTBUU ¢ JloroBOpOM.
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YV naneHHslid 10CTyN NOCTE
MEPCOHAIIBHOW PETUCTPALMM Ha
caiite OBC.

[IpuHauIe)KHOCTD — CTOPOHHSA
PexBusute! norosopa — OO0

«3narenpcTtBO «JIaHpy
Horosop ot 26.09.2021
Ne 33.03-P-3.1-3825/2021

Cymma noroBopa — 283744-98
C 26.09.2021 no 25.09.2022

Jorosop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

Cymma noroBopa — 374384-40
C 26.09.2022 mo 25.09.2023

Ccrouika Ha caiit 9bC —
http://e.lanbook.com

KonmuectBo kitoueit — noctyn
JUTSI 3aPETHUCTPUPOBAHHBIX
noJyib3oBaTesie PXTY ¢ mro6oro
KOMIIBIOTEPA.

VYV naneHHblid 10CTyN TOCTE
MEPCOHATIBHON PETUCTPaALUM Ha
caiite OBbC.

Koanexuuu: «Xumusa» - u3a-
Ba HOT, «Xumus» - uza-sa
JlaGoparopust 3HaHUH,
«XuMUs» -

KHUTY (Kazanckuii
HallMOHAJIbHBIN
HCCIIEN0BATEIbCKUI
TEXHOJOTUYECKHI
YHUBEPCUTET), «XUMUS) -
n3a-Ba OUIMATIIUT,
«Uupopmaruxay -
HanmonaneHbiit OTKpBITHII
Yuusepcurer «MHTYUT»,
DKOHOMHKA U MEHEHKMEHT)
- m3a-Ba JlamkoB u K., a
TAKXKE OTACIbHBIE U3TAHUS
13 KOJUIEKIIUH IPYrux
M31aTeNbCTB B COOTBETCTBUU
¢ [loroBopowm.

[IpuHaUIeKHOCTD — CTOPOHHSIS
PexBusutel norosopa — OO0
«H3marenbpcTBO «JIaHbp)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

CymmMma noroBopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccruika Ha caut ObC —
http://e.lanbook.com

KonunuecTBo kimtouei — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEDA.

VY naneHHsli TOCTYII ITOCIE
MEePCOHAIbHON PErUCTpalliU Ha
caiite OBbC.

«Xumus» - u3a-sa «JIAHDby,
«MudopmaTtuka» - U31-Ba
«JIAHb», «MnxxenepHo-
TEXHUYECKUE HAYKN» - U3]I-
Ba «JIAHbY,
«TeopeTnyeckass MexaHUKa»
- n3n-Ba «JIAHb»,
«®Pusukay» - u34-Ba
«JIAHb», a Takxke
OTACIbHBIC U3IaHNS U3
JPYruX KOJUIEKIINI
n3garenbcTtBa «JIAHDB» B
cooTBeTCTBUU ¢ JloroBopom.
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http://e.lanbook.com/

DNEKTPOHHO - [IpuHaanexHOCTb — COOCTBEHHAsT | DIEKTPOHHBIE BEPCHH
OoubnmoTeyHas PXTYV. y4eOHBIX 1 HAYYHBIX
cucrema UBIL] u3nanuii aBTopos PXTY
PXTY um. Ccpuika Ha caiit ObC — o Bcem OOII.
J.U. Menneneea | http://lib.muctr.ru/
(na 6aze AUBC
«UpOucy) JocTyn i nosp3oBareen
PXTY c moboro koMibroTepa
Nudopmanmonno- | [IpuHamiex HOCT CTOPOHHSSL OnekTpoHHas 6uOIMoTEKA
CIpaBOYHAs PexBusutel kouTpakta — OO0 HOPMAaTUBHO-TEXHUYECKUX
cucrema «MHOOPMITPOEKT-Lentp» u3nanuii. Conepxut Oosee
«TEXOKCITEPT» 40000 HAITMOHAIBHBIX
«Hopwmsl, npaBuna, | Kortpakrt ot 24.12.2021 cranaaptoB u ap. HT/]
CTaHIapThI 216-27723A/2021
Poccum».
Cymma norosopa — 887 604-00
C 01.01.2022 no 31.12.2022
Ccbinka Ha caidt ObC —
http://reforma.kodeks.ru/reforma/
KommuectBo ximroueii — 10
JIMLIEH3UM + JJOKaJbHBINA TOCTYM C
komnbroTepoB UBILI.
DIIEKTPOHHAS [IprHAAIEKHOCTh — CTOPOHHSS B OB/1 noctynHbl
onbmmoTeka PexBu3uthl norosopa — ®I'bY AJIEKTPOHHBIC BEPCUU
JccepTamnui PI'b nuccepranuii Poccuiickoi
(OBJ1 PT'B) Horosop ot 23.04.2021 I'ocynapcTBeHHO#M
Ne 33.03-P-2.0-23269/2021 OUOIHOTEKHU:
¢ 1998 roga — 1o
CymmMma norosopa — 398 840-00 CHELHAAIBHOCTSIM:
«OKOHOMHYECKUE HAYKH,
C 23.04.2021 no 22.04.2022 «tOpunnueckre HayKn»,
«Ilemaroruyeckuie HayKu» U
Ccpuika Ha cait ObC — «IIcuxonoruyeckue HayKm»;
http://diss.rsl.ru ¢ 2004 rona - o BceM
CHEIHUAIBHOCTSIM, KpOMe
KomunuectBo xmroueit — 10 MEUIIMHBI U (apMaIuu;
nuueH3ui + pacneyatka B UBLI. ¢ 2007 rozna - mo BceM
CHEIUAIBHOCTSIM, BKJIIOYAs
paboThI IO METUITHE U
bapmarmu.
bJI BUHUTHU PAH | IlpuHaanexHOCTb — CTOPOHHSIA Kpynneiimas B Poccun 6a3

PexBusutel norosopa- BUHUTU
PAH

Horosop ot 20.04.2022

Ne 33.03-P-3.1-4426/2022

CymmMma norosopa - 100 000-00

C 20.04.2022 no 19.04.2023

JTAaHHBIX 110 ECTECTBEHHBIM,
TOYHBIM U TEXHUUYECKUM
HaykaM. Bxirogaer
Mmatepuainsl PXK
(PedeparuBHOTO XKypHana)
BUHUTMH c 1981 r. O6muit
00beM BJI — 6onee 28 MiH.
JIOKYMEHTOB
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http://lib.muctr.ru/
http://reforma.kodeks.ru/reforma/
http://diss.rsl.ru/

CchUIKa Ha CalT —
http://www.viniti.ru/

KomnmuectBo Kirouei —
JOKAJIbHBIN AOCTYN ISt
noas3oBareneid PXTY B MBI
PXTY.

Hayuno-
AJIEKTPOHHAS
oubnmoTeka
«eLibrary.ru»

[IpuHaneXxHOCTh — CTOPOHHSS
PexBusuTel norosopa —

00O Hayynast 3neKTpoHHas
oubnmnorexa,

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CchUIKa Ha CauT —
http://elibrary.ru

KonmuectBo kitoueit — noctyn
i nmoab3oBarene PXTY mo IP-
aZipecaM HEOTpaHUYCH.

VYV naneHHblid 10CTyN TOCTe
MEPCOHAIBHOW PETUCTPaALUM Ha
caiite HOB.

HayuHnas snekTpoHHas
oubnmuorexka eLIBRARY.RU
— 9TO KpYIHEHIINN
POCCHICKHI
MH(OPMALMOHHO-
AQHAJIUTUYECKUI ITOPTAII B
00J1acTH HAayKH, TEXHOJIOTUH,
MEIUIMHBI U 00pa30BaHus,
cozepkaiuit pedeparsl U
TIOJTHBIE TEKCTHI Oosee 29
MJIH Hay4YHBIX CTaTed U
nyOnMKaIuii, B TOM 4ucie
AIIEKTPOHHBIE BepcHH OoJiee
5600 poccuiCKUX HAyYHO-
TEXHUYECKUX JKYPHAJIOB.

CnpaBoyHo-
MpaBoBas cUcTeMa
lapanT»

[TpuHaIeKHOCTH — CTOPOHHSS
KonTpakr ot 27.12.2021

Ne 215-2742A/2021

CymmMma konTpakTa 680 580-00
C 01.01.2022 no 31.12.2022

CchUIKa HA CalT —
http://www.garant.ru/

KonnuecTBo kimtouei — 1octyn
s moab3oBatener PXTY mo IP-
aJjpecaM HeOrpaHU4eH

["apanT — cipaBo4HO-
MpaBoOBas CUCTEMa I10
3aKOHOJIaTEIbCTBY
Poccuiickoit deneparuu.

ONEeKTPOHHO-
OMOIMOTCUHAS
cHcTeMa
M3JaTeIbCTBA
«IOPAUT»

[IpuHagne)xHOCTh — CTOPOHHSIS
«ONEKTPOHHOE U3ATENIbCTBO
FOPAWT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

CymmMma norosopa — 478 304.00

C 16.03.2022 no 15.03.2023

DnexTpoHHas 6ubnInoTeKa
BKItouaeT 6osee 5000
HalMEHOBaHHUH y4eOHUKOB U
y4eOHBIX TOCOOUH 0 BceM
OTpaciisiM 3HaHUH JJIs1 BCceX
YPOBHEU
npodeccrnoHaITbHOTO
00pa3oBaHus OT BEIYLINX
HAYYHBIX IIIKOJI C
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http://elibrary.ru/
http://www.garant.ru/

Cchuika Ha caiT — https://biblio-
online.ru/

KosmnuecTBo Kitouein — 10cTyn
JUIS 3apEeruCTPUPOBAHHBIX
noss3oBareneid PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid TOCTYII TOCIE
MEPCOHAIBHOW PETUCTPALNM Ha
caiite ObC.

cobmoaeHneM TpeOoBaHUI
HOBBIX PI'OCoB.

9 DNeKTPOHHO- [IpuHamIeKHOCTH — CTOPOHHSIS Kowmrnekr nznanmii,
O6ubnroreyHas 00O «Ilonurexpecypc» BXOJIIINX B 0a3y JaHHBIX
cucremMa Horosop ot 16.03.2022 «DneKTpoHHast OuOIMOTEeKA
«KoHcynmbTanT Ne 33.03-P-3.1-4375/2022 TeXHH4YeCKOTO BY3a».
CTYJICHTa»

Cymma noroBopa — 258 488 - 00
C 16.03.2022 o 15.03.2023
CchUlKa Ha CalT —
http://www.studentlibrary.ru
KonmuectBo kiroueit — noctyn
JUIS 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY c moboro
KOMIIBIOTEpA.

VYV naneHHblid 10CTyN TOCTE
MEPCOHATIBHON pPETUCTpallUM Ha
caiite ObC.

10 DJIEKTPOHHO- [IprHaAIE)KHOCTh — CTOPOHHSS Koanekuus n3nanuii
OnbIMoTeYHAS 000 «(3HAHUYM», Y4eOHHUKOB U y4EOHBIX
cucrema Horosop ot 06.04.2022 MOCOOMIA 10 Pa3IMIHBIM
«ZNANIUM.COM | Ne 48 356¢/33.03-P-3.1-4378/2022 | otpacism 3HaHUH IS BCeX
» YpOBHEMU

Cymma norosopa — 31 500-00 poeCCHOHAIIBHOTO
o0pazoBaHusI.

C 06.04.2022 no 05.04.2023

CchliKa Ha CalT —

https://znanium.com/

KonuuectBo kiroueii - 1ocTyn A

3aperucTPUPOBAHHBIX

nosib3oBareneit PXTY ¢ moboro

KOMIIBIOTEPA.

11 Nudopmanmonno- | [IpuHaanexHOCTh — CTOPOHHSIS Cucremaruzanus,
aHAJIUTHYeCKas 00O «HayuHas »nekTpoHHast KOPPEKTUPOBKA NpohuIeit
cucrema Science 6ubimoTexa» yueHblx PXTVY n

Index

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

YHHMBEPCUTETA B LIEJIOM.
Ananu3 myOIuKaMOHHOM
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aKTUBHOCTH COTPYAHUKOB
CymmMma norosopa — 108 000-00 YHHUBEPCHUTETA.

C 11.04.2022 no 10.04.2023

CchUIKa HA CalT —
http://elibrary.ru

KommnuectBo kimroueit —
JOKAJIbHBIN AOCTYN ISt
cotpyaaukoB MBI

becruiatHbie apxuBHBIE KOJIJIEKIIUU, TPHOOpeTeHHBIE MUHOOPHAYKH JIJIS1 BY30B.

ApxuB MsmarenscrBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

Apxus Nsnarensctea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB u3narenscrBa Mucturyra dusukn (BemukobOpuranus). [laker «Historical Archive
1874-1999» ¢ mepBoro BBITYCKA KaXKJI0r0 sKypHaia mo 1999, 1874-1999

Apxus m3narenncrBa Nature Publishing Group. ITaker «Nature» ¢ IepBOro BBIIYCKa
repsoro Homepa 1mo 2010, 1869-2010

Apxus usnarensctea Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBINYCKA Ka)KJI0T0 skypHaja mo 1995, 1849-1995

ApxuB m3garennctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIITYCKa KayK0T0 skypHayia mo 1998, 1890-1998

ApxuB uznarensctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro Beimycka
KaKJI0ro sKypHaa 1mo 1996, 1798-1997

ApxuB m3narennscrsa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BBITYCKa Ka)XJ0ro kypHajia mo 2011, 1827-2011

Apxus xypHaaoB KoposieBckoro xumuueckoro oomiectsa(RSC). 1841-2007

ApXMB KOJIEKIIMH JKYPHAJIOB AMEPHKAHCKOro reodusnyeckoro corsa (AGU),
npeaocTaBisieMbli u3gareabcTBoM Wiley Subscription Services, Inc. 1896-1996

becrutatapie oduimanbHbIe OTKPBITHIE pecypchl IHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6osiee 10000 HaydHBIX KYPHAJIOB IO Pa3IMYHBIM OTPACIISAM 3HAHHUI
(oxo0J10 2 MWJITHOHOB cTatei) n3l134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pa3menieno 6osiee 3000 KHHT MO pa3IMYHBIM OTPACISIM 3HAHUH, TPEA0CTABICHHBIX
122 HayyHBIMU U3/1aTEIBCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza pannbix BkIowaer Oonee 300 peneH3UpyeMBbIX >KYpPHAIOB IO OHOMEIUIIUHE,
MEJHIIMHE U eCTECTBEHHBIM HaykaM. Bce cTtaThu, pa3MeleHHbIe B 0a3e, HaXOIATCS B CBOOOAHOM
JOCTYIIE.

4. DnexTpoHHBIN pecype arXiv https://arxiv.org/

Kpymnuelimum OecriaTHBI apXWB 3JEKTPOHHBIX HAYYHBIX MYOJIMKAIMA MO pasienam
(bu3ukKM, MaTeMaTUKH, UHPOPMATHUKH, MEXaHUKH, aCTPOHOMUU U Ouosorun. Mimeercs moapoOHbIi
TEMaTUYECKHI KaTaJor ¥ BO3MOKHOCTh MOKMCKA CTaTel M0 MHOKECTBY KPUTEPUEB.

5. Kosekiust xypHanoB MDPI AG http://www.mdpi.com/

MHOroMCUUIUIMHAPHBIA HU(PPOBON M3AATEIbCKHM pecypc, sSBiseTcs athopMon s
PEIeH3UPYEMBIX HAYYHBIX XYPHAJIOB OTKPHITOro noctyma, m3pawmuxcs MDPI AG (bazens,
[Beiiapus). U3narenpcTBo BhimyckaeT 6osee 120 pasHOOOpa3HBIX 3MEKTPOHHBIX KYPHAJIOB,
HaxOJIAILIUXCS B OTKPBITOM JIOCTYIIE.

6. U3narenbcTBo ¢ OTKphITHIM goctynom InTech http://www.intechopen.com/
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[lepBoe u kpymHeiilee B MUpe U3AATEIbCTBO, IyOIMKYIOIIEe KHUTH B OTKPBITOM JIOCTYIIE,
okojio 2500 mayuHbiXx u3maHuil. OCHOBHas TeMaTH4yecKas HAIlPaBICHHOCTh - (DU3UUECKUE U
TEXHUYECKUE HAYKU, TEXHOJIOT MU, MEUIIMHCKUE HAYKH, HAYKHU O JKU3HH.

7. baza nannbix xumuueckux coeaunenuit ChemSpider http://www.chemspider.com/

ChemSpider — sto GecrutatHas XumMuueckas 0a3a JaHHBIX, MPEIOCTABISIONIAS OBICTPBII
JOCTYI K OoJiee 4eM 28 MIJUTHOHAM CTPYKTYP, CBOMCTB M COOTBETCTBEHHOH nHpopmanuu. Pecype
npuHUICKAT KoposieBckomy xumuueckomy obmectBy BemmkoOpurtanuu (Royal Society of
Chemistry).

8. Kostexnust xxypHano PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - xomekuus XypHaloOB, B KOTOPBIX ITYOJHKYIOTCS OTYETHI O HOBBIX
UCCIIEIOBAaHUAX B 00JacTH €CTECTBEHHBIX HAayK M MeIuLUHBL. Bee KypHanbl pa3MenieHsl B
cBoboiHOM noctyre (Open Access), BCce CTaThu MPOXOJAT CTPOToe HAyYHOE PEleH3UPOBAHUE.

9. US Patent and Trademark Office (USPTQ) http://www.uspto.gov/

BenomcTBo mo marentam u toBapHbiM 3Hakam CIIIA — USPTO — mpenocraBmusier
CBOOOJHBIN JOCTYN K aMEpUKAaHCKUM MaTeHTaM, onyOnukoBaHHBIM ¢ 1976 r. Ilo HacTosee
BpeMs.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Tatentsl (nMO0 maTeHTHbIE 3asBKU) Oojee 50 HAIMOHAIBHBIX M HECKOJBKHX
MEXIYHApOJIHBIX TMATEHTHBIX OOpO, B TOM uymciie mociaHbie TekcThl mateHToB CIIIA, Poccum,
@®paniuu, Snoxruu u ap.

11. ®enepanbHbIi WHCTUTYT MIPOMBIIITIEHHOU COOCTBEHHOCTHU (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypest ®UIIC cBoboHOTO N0CTYMA:

- DnektpoHHbIe OroimeTeHu. M3o6perenus. [lonesnpie Moaeny.

- OTKpBITBIE pEeeCTPhl POCCUMCKUX H300PETCHUI U 3asIBOK HA U300pETCHUSI.

- Pedepatbr poccuiickux maTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [lonHble TEKCTBI POCCHHCKUX MATEHTHBIX JIOKYMEHTOB U3  IOCIEIHEro
0(UIIHATTEHOTO OFOJIETEHS.

6.3 TpeGoBanus Kk kaapoBbIM ycjaoBusaM peasausanun OOII 6akanaBpuara

Peamuzammuss OOIl GakanaBpuata oOecriednMBaeTCs IEJAarorHYeCKUMHU PaOOTHUKAMHU
YHUBEPCUTETA, a TaKXKe JIMLaMu, npuBliekaeMbiMU K peanuszanuu OOIIl GakanaBpuata Ha UHBIX
YCIIOBUSX.

Kpanudukauuss  memarorudeckux  paOOTHUKOB — YHHMBEPCUTETa  COOTBETCTBYET
KBIM(DUKAIIMOHHBIM TPEOOBAHUSAM, YKa3aHHBIM B KBAJIM(DUKAIIMOHHBIX CIIPABOYHUKAX U (HJIN)
npodeccroHabHBIX CTaHIapTaXx.

He menee 70 mpoueHTOB YHUCIEHHOCTH NEAAaroru4eckux pPabOTHHUKOB YHUBEPCHUTETA,
yuactByromux B peanusauuun OOIl GakanaBpuara, ¥ JMIl, MPUBICKAEMBIX YHUBEPCUTETOM K
peanuzanuu OOIl OakanaBpuara Ha WHBIX YCIOBHSIX (MCXOHAS M3 KOJMYECTBA 3aMellaeMbIX
CTaBOK, MPUBEJICHHOTO K LI€JIOUYMCICHHBIM 3HAYEHHUSIM ), BEAYT HAYUHYI0, YUieOHO-METOANUECKYIO
1 (WIM) MPaKTUYECKYI0 paboTy, COOTBETCTBYIOIIYIO MPOMUIIO MPENoJaBaeMO JAUCIUTIIHHBI
(Moysst).

He Menee 5 mpoueHTOB YHCIEHHOCTH MEAArOTHYECKHX pPAOOTHHUKOB YHUBEPCHUTETA,
yuactByromux B peanusanuu OOIl GakanaBpuara, ¥ JHIl, MPUBICKAEMBIX YHUBEPCHTETOM K
peanmzannu OOIl OakanaBpuara Ha WHBIX YCIOBHSIX (MCXOHAS M3 KOJIMYECTBA 3aMellaeMbIX
CTaBOK, MPHUBEACHHOTO K IEIOYHCIECHHBIM 3HAYEHUSIM), SIBISIFOTCS PYKOBOAMTENSIMU U (WITH)
pabOTHUKAMU HHBIX OpraHu3allii, OCYIIECTBISIONIMMU TPYAOBYIO JESTEIBHOCTh B
npodeccnoHabHOM cdepe, COOTBETCTBYIOIIEH MpodeccCHOHANbHON NESATENbHOCTH, K KOTOPOH
TOTOBSITCS BBITYCKHUKHU (MMEIOT CTaXX pabOThI B JaHHOU MpodeccuoHansHou cdepe He MeHee 3
JIeT).

He menee 60 mpo1ieHTOB YHMCICHHOCTH MeIarOTHYECKUX PAOOTHUKOB YHUBEPCUTETA U JIHII,
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IIPUBJIEKAEMBIX K 00pa30BaTEIIbHOM AEATEIbHOCTH YHUBEPCUTETA HA UHBIX YCIOBUAX (UCXOIS U3
KOJIMYECTBA 3aMEILIaEMBbIX CTABOK, IPUBEICHHOTO K LIE€JI0YMCIEHHBIM 3HAUE€HUSIM ), UMEIOT YUEHYIO
CTENEHb (B TOM YHCJIE YYEHYI CTENEHb, IOJIYUEHHYI0 B HHOCTPAaHHOM TIOCYJapCTBE H
npusHaBaeMyro B Poccuiickoit ®denepanun) u (1am) ydeHoe 3BaHue (B TOM YHCIIE YUEHOE 3BaHHUE,
IIOJIyUEHHOE B MHOCTPAHHOM IOCyAapCcTBE U Npu3HaBaeMoe B Poccuiickoii denepanun).

6.4 TpeGoBanus k puHaHCOBBLIM ycjaoBusaM peanudanun QOOII 6akanaBpuara

®unancoBoe obecneuenue peanuzamuu OOIl GakamaBpuaTa OCyIIECTBISIETCS B 00bemMe
HE HIW)KE 3HAuYeHUN 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHUE TOCYJApCTBEHHBIX YCIYT IO
peanu3anu 00pa3oBaTeNbHBIX MPOTPAMM BBICHIET0 00pa30BaHUsl — MporpamMM OakaiaBpuara u
3HAYEHUN KOPPEKTUPYIOMUX KOADPHUIIMEHTOB K 0a30BBIM HOpMAaTHUBaM 3aTpaT, OMPEe/ISIeMbIX
MuHuCTEpCcTBOM HayKHu U Bbiciiero oopasosanus Poccuiickoit denepanun.

6.5 TpeOGoBaHusi K NPUMEHsIeMbIM MEXaHM3MAaM OLIEHKHU Ka4yecTBa 00pa3oBaTeIbHOM
AeATeJIbHOCTH U MOAroToBKHU odyyaromuxcsa no OOII 6akanaBpuara

KadectBo 00pa3oBaTenbHOM NEATETRHOCTH H TMOATOTOBKH oOywarommxcs OOIlL
OakayiaBpuaTa ONpe/eIeTCsl B paMKaX CUCTEMbI BHYTPEHHEH OLIEHKH, a TAK)Ke CUCTEMbI BHEILTHEH
OIIEHKH, B KOTOPOIl YHUBEPCUTET MPUHUMAET ydacTHe Ha JOOPOBOJBLHOM OCHOBE.

B nemsx coepmenctBoBanus OOIl OakanaBpuara mpu MPOBEIEHUH PETYISPHON
BHYTpPEHHEH OIICHKH KadecTBa 00pa30BaTeIbHOMN AESITEIbHOCTH U MOATOTOBKU 00yUaroluxcs 1mo
OOII 6akanaBpuata mpuBieKaeT padboroaareneit U (Wim) ux o0beIMHEHUS, UHBIX IOPUANYECKUX
1 (Mm) pU3NYECKUX JINII, BKITIOYAs TeJarorudeckKux pabOTHUKOB YHHBEPCHUTETA.

B pamkax BHyTpeHHEW CHCTEMBI OIIEHKH KadecTBa 0Opa30BaTENbHOM NEATETHLHOCTH II0
OOII OakamaBpuata OOy4YaIOIIUMCS TPEAOCTABISAECTCS BO3MOXHOCTH OIICHUBAHUS YCIOBUH,
COJIep’KaHus, OpraHu3ald M KauecTBa 00pa30BaTEIbHOrO Mpollecca B LEIOM M OTAEIbHBIX
JTUCITUTIINH (MOJTyJIeH) U TTPaKTHK.

Buemnnsis onieHka kauecTBa 00pa3oBaTeIbHON AESATEIbHOCTH TI0 MporpaMMe OakanaBpuaTa
B paMKax MpoIleaypbl TOCYJapCTBEHHOW aKKpeIWTalMd OCYIIECTBISAETCS C  IIEJIbIO
MOATBEPK/ICHUSI COOTBETCTBUSI 00pa30BaTENIbHON NIEATENBHOCTH MO MporpaMmMme OakajiaBpuaTa
tpedboBanusm OI'OC BO.

Buemnnsis onieHka kauecTBa 00pa3oBaTENbHOMN AESITEIbHOCTH U MOATOTOBKH 00YYarOIINXCS
no OOII GakanaBpuaTa MOXET OCYLIECTBJISATHCS B paMKax Mpo(hecCHOHAIbLHO-00IEeCTBEHHOM
aKKpeAUTallKu, POBOIUMOM paboToaTensiMu, X 00beJMHEHUSIMHU, a TAK)KE YIIOJTHOMOYEHHBIMU
MMU OpraHHU3alMsIMH, B TOM YHCII€ WHOCTPAHHBIMHU OPraHU3alUsIMH, OO0 aBTOPU30BAHHBIMU
HAI[MOHANBHBIMU ~ TPO(ECCHOHANBFHO-00IIECTBEHHBIMA ~ OpPraHMU3alMsIMH, BXOJSAIIMMH B
MEXAYHApOIAHbIE CTPYKTYPHI, C LIENIbIO IPU3HAHUS KaueCTBA M YPOBHS MOJTOTOBKH BBIITYCKHHUKOB
OTBEYAIOIIUMHU TpeOOBaHUAM MPOPECCHOHANBHBIX CTAaHAAPTOB (MpU Haduuuu) W (WJIH)
TpeOOBaHUAM PBIHKA TPy K CIIEUATNCTaM COOTBETCTBYIOIIETO MPOQUIIs.

7 HOPMATUBHO-METOAUYECKOE OBECIIEYEHHUE CUCTEMbI OIEHKH
KAYECTBA OCBOEHUA OBYYAIOIIUMUCSA TPOI'PAMMBI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno HamnpaBienuto mnoxarotoBku 22.03.01
MarepuajioBejeHHe M TEXHOJOTHH MATEPHAJIOB OLIEHKA KauyecTBa OCBOCHUS O0YydJarOLIMMHUCS
OOII 6akanaBpuaTa BKIOYAET TEKYIIMIA KOHTPOJIb YCIEBAEMOCTH, IPOMEXYTOUHYIO aTTECTAIUIO
u ['MA obOyuaromuxcs.

HopmaTtuBHO-MeTOIMUECKOe  OOecrieueHue  TEeKYIIEero  KOHTpPOJIL — YCIIeBaeMOCTH,
npomexxyrounoit arrecranuu 1 ['MA oGydaroniuxcs mo OOII GakanaBpuara ocymiecTBiseTcs B
cootBercTBUU ¢ ®I'OC BO 3++ 1 noKaabHBIMU HOPMAaTUBHBIMHU aKTaMU YHUBEPCUTETA.

Texywuil KOHMPOJIL, NPOMEINCYMOUHAL AMMECMayus U ammecmayuoOHHble UCTbIIMAHUSL
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uUmoeosol (2ocyoapcmeaennol umozoeott) ammecmayuu evinyckuuxos OOII bakanaspuama

Texymmuii KOHTPOJIb M MPOMEKYTOUHAs aTTeCTalMsg 10 BCEM BUAAM y4eOHOI
JEATEIbHOCTH O0y4aromMXCs OCYIIECTBIISIETCS B COOTBETCTBUHM C TpeOoBaHusmMu llonoskeHus
O PEUTMHTOBOW CHUCTEME OLIEHKM KadecTBa y4yeOHOW paboTel crymeHtoB B PXTY
nM. /I.1. Menneneesa, npunsaroro pemenueMm YueHoro cosera PXTY wmm. .M. Menneneena
o1 26.02.2020, mnporokos Ne 8§, BBeaeHHOro B JeiicTBUe npukazoMm pekropa PXTVY
uM. JI.1. MenneneeBa ot 20.03.2020 Ne 27 O/I.

Texymmii KOHTPOJb YCIIEBAEMOCTH OOYYarOmUXCsi OOECIeYMBAECT OLEHKY YPOBHS
OCBOEHHUSl JUCUUIUIMH, HPOXOXAECHUS MNpakTuk, BbimosHeHus BKP u  npoBogurcs
IpernojaBaTesieM Ha JII0OOM M3 BMJIOB Y4YEOHBIX 3aHATHH. OQ0A3amenvHoil cocmagnarouienl
meKyuiezo KOHmpOAA ycneeaemocmu AGNAEMca yuyem npenooasamenimu noceujaemocmu
yueonvix 3anamuii odyuarouwjumuca. I1o pesynprataM TEKyLIEro KOHTPOJISI YCIIEBAEMOCTH TPH
pa3a B cemecTp AJIs BCeX KypCOB 10 BCEM TUCIUIUIMHAM MPOBOJUTCS aTTeCcTalusl 00ydaronnxcs.

[IpomexyTrouHas arrecTanusi MpPoBOAUTCS B (OpME SK3aMEHOB, 3aU€TOB C OLIEHKOW U
3a4eTOB JUIS BCEX KypCOB MO JUCIUILIMHAM U MTPAKTUKAM, IPEYCMOTPEHHBIM Y4€OHBIM IJIAHOM.
Pe3ynbTathl ciaun 3a4eTOB OLEHMBAIOTCS Ha «3aYTEHO», «HE 3aUTEHO»; 3a4€TOB C OLECHKON U
9K3aMEHOB — Ha OTIMYHOY, «XOPOILIO», «yI0BIECTBOPUTEILHOY, «HEYIOBIETBOPUTEIILHO.

[Ipu ocBoenuu Hactoseit OOII OakanaBpuara n3ydeHrue YacTU JUCIUIUIMH MOKET ObITh
3aMEHEHO Ha OHJIAMH-KYpChl, TNpPU YCIOBHUH, YTO B pe3yJbTaTe€ OCBOCHUS OHIIaHH-Kypca
dbopMUpYIOTCS T€ K€ KOMIETEHIMH (YacTH KOMIIETEHLMH), 4TO M B pPaMKaX YKa3aHHBIX
mucuuminH. OHaliH-Kype JOJIKeH ObITh BRIOpaH M peaan3oBaH B cooTBeTCTBUU ¢ [losoxeHnem
0 3a4eTe pe3yJbTaTOB OCBOEHUS OTKPBITHIX OHJIAMH-KYPCOB, pealu3yeMbIX 00pa30BaTeIbHBIMU
opranmsanusamu, B PXTY nm. J[.M. MenneneeBa, IpuHATOrO pemeHueM YuyeHoro coera PXTY
uM. [I.1. MenneneeBa ot 27.03.2020, mpoTokos Ne 9, BBEIEeHHOTO B ACHCTBHE MPUKA30M PEKTOpa
PXTY um. JI.U. Menaeneena ot 27.03.2020 Ne 29 OJ1.

I'MA ocymecTBisieTcsi B COOTBETCTBHH C TpeboBaHUsMHU [loJlokKeHHST O TOpsIIKe
MIPOBEJICHUS] TOCYAApCTBEHHOM HWTOrOBOM aTTecTallMM MO 0O0pa30BaTeNbHBIM IpOrpaMMam
BBICIIIETO 00pa3oBaHus — IporpaMMamM OakajiaBpuara, porpaMMam CrelHaaIuTeTa, porpaMMamM
Maructpatypsl B PXTY um. JI.1. MenaeneeBa, npuHATOTO pelieHrneM YueHoro copeta PXTY um.
JA.N. Mengeneesa ot 30.10.2019, npotokon Ne 3, BBeIEHHOr0 B JIEUCTBHE MPHUKA30M PEKTOpA
PXTY wum. WM. MengeneeBa ot 14.11.2019 Neo 646A; IlosokeHuss O BBINYCKHOM
KBaIM(UKAIIMOHHOM paboTe A oOydaromuxcs Mo 00pa3oBaTENbHBIM MPOTpaMMaM BBICIIETO
oOpa3oBaHusi — TmporpaMMaM OakajaBpuara, IporpaMMmaM CHEHHAIUTEeTa, Mporpammam
Maructpatypsl B PXTY um. [I.U. MenaeneeBa, npuHsaTOrO pemieHrueM YueHoro coera PXTY
uMm. J[.1. Mengeneesa ot 30.10.2019, npotokos Ne 3, BBeZIeHHOTO B IHCTBUE TPUKA30M PEKTOPa
PXTY um. JI.. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckaroTcst o0ydaromuecs, He UMEIOIINE aKaJeMHUeCKON 3a0JKEHHOCTH U B
[I0JIHOM 00beMe BbInoJiHuBIIKME yueOHbIN Tu1ad o OOII GakanaBpuara B cootBeTcTBUU ¢ PI'OC
BO 3++ no wHanpaBienuto noaroroBku 22.03.01 MarepuajioBeieHue M TeXHOJOTHH
martepuanoB. Jlns mnpoBenenuss [MA B yHHBepcuTeTe e€XerogHo (GopMupyroTcs
rocynapcTBeHHble sk3ameHanronHbeie komucenu (I'0K) u anemsimonnsie komuccun. Tembr BKP
OTpPaXalOT aKTyaJbHbIE TMPOOJIEeMBl, CBs3aHHbIE C HampaBieHueM mojarotosku 22.03.01
MarepuajioBeiecHHe W TEXHOJOTHM MATEPHAJIOB. YHHUBEPCUTET YTBEP)KIAET MEPEUEHb TEM
BBIITYCKHBIX KBAJTM(HUKAIIMOHHBIX padoT, MpeanaraeMbx 00yJaromuMmcs (Jlajiee — nepedeHb TeM),
U JIOBOJUT €ro 0 CBEAEHUS OOYydJalolIMXCsl HE MO3JHee 4eM 3a 6 MecsAleB J0 JaThl Hayania
roCylapCTBEHHON UTOTOBOM aTTECTALINU.

Tema BKP mnepcoHanbHO 11 KaXAOTO OOy4arollerocs YTBEP)KAAETCsl IMPHKa30M
MPOPEKTOpa MO YHHUBEPCHUTETY IEpe]] HayaJoM BBIMOJHEHHS BBIMTYCKHOW KBaIM(UKAITMOHHOU
paboTbl. [laHHBIM TMpHUKa30M yTBepxkaaercss Taike pykoogutens BKP. Ilepen nauamom
BbinostHeHus: BKP oOyvaromuiicsi COBMECTHO C pPyKOBOJIMTENIEM COCTABISET MHIUBUAYaIbHBIN
IJIaH OAroTOBKU U BbinosHeHUs: BKP, mpenycMarpuBaroninii ouepeTHOCTb U CPOKHU BBITIOJTHEHUS
OTHeNbHBIX 4acTell pabotel. Tekct mosicHutenbHOoM 3amucku BKP mposepsiercss Ha Hanmuuue
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HENpaBOMEPHBIX 3auMcTBOBaHu. [IpoBepka ocyiiecTBisieTcst B cooTBeTcTBUM ¢ [lonoxxenuem o
MOPSIKE TPOBEPKU BBHITYCKHBIX KBATH(PUKALMOHHBIX PadOT M HAYYHBIX JOKIAJ0B 00 OCHOBHBIX
pe3yibTaTtax MOATOTOBICHHBIX HAayYHO-KBAIM(UKAIIMOHHBIX palboT (auccepramuii) Ha o0ObeM
3aMMCTBOBAHMS U HX PpPa3MEIIEHHUA B  DJIEKTPOHHO-OmOmmoreunoit cucreme PXTY
nM. /I.1. Menneneesa, npuHATeIM pemieHneM YdeHoro cosera PXTY um. .M. Menneneena
ot 30.10.2019, mnporokon Ne 3, BBEAEHHbBIM B JelCTBUE MpuKa3oM pekropa PXTY
uM. JI.1. Menneneesa ot 14.11.2019 No 646A.

3amura BKP npoBoautca Ha oTKpbIThIX 3acenanusix ['OK ¢ yuactuem He mMeHee IBYX
Tpereit ee coctaBa. ['paduk 3amutel BKP cocraBnsieTcs mo coriiacoBaHuio ¢ 00yJarouMUCs U
JIOBOJUTCS /10 CBEJCHMS 00ydaromuxcsi He nosaHee, yeM 3a 30 nHeilt 1o Havana pabotel ['OK.
Pesynbrater  paGotet  ['DOK  ompenensitorcst  OLEHKaMM — «OTJIMYHO»,  «XOPOLIOY,
«YOBIIETBOPUTEIIbHO», «HEYJOBJIETBOPUTEIBHO» U OOBSABIAIOTCA B TOT K€ JE€Hb IOCHe
odopMIIeHHSI B YCTAaHOBJIICHHOM TOPSJIKE MPOTOKOJIOB 3acenaHuil komuccuid. [lo oxkoHuaHuu
pabotsl ipenacenatens ' DK cocTaBiser oTdeT o MpojeslaHHON padoTe.

Jliga oOyuarouiuxcs W3 YUClia MHBAIWJIOB U JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3nopoBbsi [TMA mpoBOmUTCA € Y4eTOM OCOOEHHOCTEH WX TCUXO(DU3UYECKOTO pPA3BUTHSA,
MHUBUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/I0POBBSI.

8 PABOYHME INPOI'PAMMBI JIMCIUIIJINH, ITPAKTUK U T'HA

PabGoune nporpamMmbl qucUIUINH, TpakTK U [A:

WNHOCTpaHHBIN S3bIK

Ounocodus

Ucropus (uctopus Poccun, BceoOmast uctopusi)

duznyeckas KyJabTypa U CIOpT

OCHOBBI 5KOHOMHUKH U YIPABJICHUS TPOU3BOICTBOM

Maremaruka

OO011ast u HeopraHuyeckasi XuMus

Opranuueckasi XUMHUst

®dusnka

0. Oxonorus

1. dusznueckast Xxumus

12. lmxeHepHasi 1 KOMIIbIOTEpHas rpaduka

13. Tlpuxiamnas MexaHuKa

14. DnexTpoTeXHHUKA U MPOMBIILIICHHAS 3JIEKTPOHUKA

15. be3omnacHOCTb KU3HEAEATEIILHOCTH

16. MatepuanoBeneHus U 3alIUTa OT KOPPO3UU

17. OcHOBBI TEXHUYECKOTO PETYIUPOBAHUS U METPOJIOTHUS

18. KoMIo3uinoHHbIC MaTepUAIIbI

19. TlpaBoBeieHue

20. HaueprarenbHas reoMeTpus

21. Teopust BepOATHOCTEH U MaTeMaTHUYeCKasi CTaTUCTUKA

22. CouualibHO-TICUXOJIOTMUYECKUE OCHOBBI Pa3BUTHSI TUYHOCTH

23. KonmongHast XuMust

24. DneKTUBHBIE AUCIUIINHBI 10 (PU3UUECKON KyJIbTYpe U CIIOPTY

25. OcHOBBI MH()OPMAITMOHHBIX TEXHOJIOT Ui

26. [IpodunbHoe mporpamMMmHOe oOecreueHue ajsl pelieHus 3ajad MpoQecCHOHANbHOM
JeATeIbHOCTH

27. JlaGopaTopHble pabOTHI 10 OPraHUYECKONH XUMUHU

28. BeeneHue B crieluaibHOCTh

29. JlonoJTHUTEbHbIE TI1aBbl (PU3UKH

RN R~WNE
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30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.

58.
59.

AnanuTrdeckas XuMus U (PU3UKO-XUMUYIECKUE METO bl aHATTN3A ISl MAaTEPHUATIOBEICHUS
Y TEXHOJIOTMH MaTEPUaJIOB

®du3nka KOHJICHCHPOBAHHOTO COCTOSHUS

JlaboparopHbie pabOThI 1O PUINIECCKON XUMHH

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTHU

OU3NKO-XUMHUS HAHOCTPYKTYPUPOBAHHBIX MATEPHATIOB

I"a3oda3nbie MPoIeCcCh MOJydeHUST HAHOMATEPHAIIOB

CuHTe3 HaHOYACTHUI] 1 HAHOMATEPUAJIOB B KHJIKHX Cpeax

MeTo 16l ¥ IPUOOPHI ISl N3YyUYCHHSI HAHOYACTHII 1 HAHOMATEPHUAJIOB
buonoruveckne HaHOCTPYKTYPBI

duznyeckas XMMUs OCHOBHBIX MTPOIIECCOB B TEXHOJIOTMH HAHOMATEPHAJIOB
OU3NKO-XUMHYECKUE METOJbI aHaIM3a I MATCPUAIOBEACHUS M TEXHOJIOTHH
MaTepHasoB

OO6mrast XuMHuUecKasi TEXHOJIOTHUS

CucTeMBbl yIpaBIeHUS XUMUKO-TEXHOJIOTHUSCKAMH TIPOIECCAMHU

30H10Basi MUKPOCKOIIUS

MeToIbl TEPMUYECKOTO aHAJIN3a B TEXHOJIOTUH HAHOMATEPHAJIOB

MeTo 16l Ta3epHOU AUPPAKIHH [T H3YICHUS HAHOMATEPHAIOB
OU3NKOXUMHSI ¥ TEXHOJIOTHSI YIIICPOHBIX HAaHOMATePHAIIOB
HanomaTtepuab! 1 HampaBICHHOTO TPAHCIIOPTA JICKAPCTBECHHBIX BEIIECTB
TOKCUKOJIOTHS 1 HAHOTOKCHKOJIOTHSI

MarauTHbIE HAHOMATEPUAITBI

OcHOBBI KpUCTAIIOrpadUU B TEXHOJIOTHH HAHOMATEPHAIOB

TexHuKa HAy4HOTO MEepeBOIa

I'paMMaTnka HHOCTPAHHOTO S3bIKA

VYyeOHasi mpakTUKa: HAYYHO-HCCIIeI0OBAaTEIbCKas paboTa
[IpousBoacTBEHHAs MPAaKTUKA: HAYYHO-UCCIIEOBaTeIbCKas padoTa
[IpousBoicTBEHHAs MPAKTHUKA: TEXHOJOTHYECKAsl MPAKTUKA
[IpousBocTBEHHAs MPAKTUKA: MPEIAUTIIIOMHAsS! TPaKTHKA
lNocynapctBeHHast UTOroBasi aTTECTAallMs: MOArOTOBKA K MPOLEAYpPE 3alllUThl U 3alluTa
BBINTYCKHON KBaJIM(UKALIMOHHOM pabOThI

[lepeBos1 HAYYHO-TEXHUYECKOM TUTEPATYPHI

I'paxnanckas 3amuTa B Ype3BbIYAMHBIX CUTYAITUSX

Bxosmux B OOII no Hanpasienuto noaroropku 22.03.01 MarepuaJjioBeieHue M TeXHOJIOT UM
MaTepHuaJioB, poduis MaTepuajoBeleHe H TEXHOJIOTHH HAHOMATEPHAJIOB U HAHOCHCTEM,
BBITIOJTHEHBI B BUJIE OT/IEIBHBIX JOKYMEHTOB, SIBIISFOLIUXCS HEOTheMJIEMOU YacThio JaHHoi OOII.

9 ®OHAbI OHEHOYHbBIX CPEACTB AJIAA IPOBEJAEHUA TEKYIIET'O

KOHTPO.I51 YCIIEBAEMOCTH, MPOMEXYTOUYHOMU ATTECTALIUU U TUA

OBYYAIOIIUXCH OOIl BAKAJTABPUATA

B coorBerctBum ¢ ®I'OC BO 3++ mno HanpasieHuto mnoarorosku 22.03.01

MarepuajioBeleHHe W TEXHOJOTMH MATEPHAJIOB I aTTeCTallud OOydJarolmMXcsl Ha
COOTBETCTBUE MX MEPCOHATBHBIX JOCTIKEHUN modTanmHbiM TpeboBanusM OOII GakamnaBpuara
pazpaboTtansl POC no kaxao# qucuuminHe, npaktuke, [ A, BkiItoyaromiye THIOBBIE 3a/1aHus,
KOHTPOJIbHBIE Pa0OThI, TECTHI, CUTYaI[MOHHBIC 3a/laHus, KeHC-3aqaun, BOMPOCHI K 3aueTaM H
9K3aME€HaM, CPEICTBa U METOJbl OLICHKH, MO3BOJISIOUIME OLICHUTh 3HAHUS, YMEHUS, HABBIKH U
YpOBEHBb IPUOOPETCHHBIX KOMITETEHITH.

@®OC no mucuunHaM, npaktukam, [ MA paspabareiBatorcs B coorBeTcTBHH € [lopsiikom

pa3paboTKU M YTBEPXKAEHUS 00pa30BaTeIbHBIX IPOTPAMM, YTBEPKACHHBIM PEIICHUEM YUEHOTO
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coBera PXTVY um. I.1. MengeneeBa ot 25.06.2020, nmpotokosn Ne 12, BBeIeHHBIM B JCHCTBUE
npuka3zoMm pekropa PXTY um. JI.. Menneneesa ot 29.06.2020 Ne 48-O/1.

@®OC no nucuuminHam, npaktukam u I'MA:

RBPBooo~NoO WD E

27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

WNHOCTpaHHBIN A3bIK

dunocodus

Ucropus (uctopus Poccuu, BceoOiias uctopusi)
dusnueckas KyJIbTypa U CIIOPT

OCHOBBI 5KOHOMHKH U yIIPaBJIEHUS MPOU3BOJICTBOM
Marematuka

OO011ast u HeopraHuyeckasi XuMus

Oprannydeckasi XUMHS

®dusuka

DKOJIOTHS

duznyeckas XuMus

HNnxenepHas u koMIbloTepHas rpaduka

[IpukimagHas MexaHuka

DNEeKTPOTEXHUKA U TTPOMBITIICHHAS DJIEKTPOHUKA
be3zonacHOCTB )KM3HEAEATEIBHOCTH
MarepuanoBeieHHs U 3al1UTa OT KOPPO3UH

OCHOBBI TEXHMUYECKOTO PETyJIUPOBAHUS U METPOJIOTHUS
Komno3uiimonHsie Matepuaisl

[IpaBoBenneHne

HaueprarenbHas reomeTpust

Teopust BEpOSITHOCTE U MaTeMaTUYECKasl CTATUCTHKA
ConunanbHO-TICUXOJIOTUYECKUE OCHOBBI PAa3BUTHUS TMYHOCTU
Komnmonguas xumus

DNEeKTUBHbIE TUCHUILIMHBI 10 GU3NYECKON KYJIBTYpE U CIIOPTY
OcHoBBI HTHGOPMAITMOHHBIX TEXHOJIOT Ui

[IpodunbHoe mnporpaMMmHoe obecrieueHUe [UIsl pelIeHHsl 3aaad MpoQeccHOHATbHON

JeSITeNIbHOCTH
JlaGopatopHble pabOThI [0 OPraHUYECKOH XUMHUH
BBenenue B cienuanbHOCTD

JlononHUTEIbHBIE TTIaBbI (PU3UKU

AnanmuTndeckas XMMUS U (bHSI/IKO'XI/IMI/ILIeCKI/Ie MCTOABI aHAJIM3a AJIA MaTCPpHUATIOBCACHUA

Y TEXHOJIOTHMH MaTepHaJiOB
®dwusurKka KOHJICHCUPOBAHHOTO COCTOSHHSI

JlaGopaTopHbie pabOTHI 10 HPU3UIECKON XUMUH

[Iporecch! 1 anmaparbl XAMHYECKOW TEXHOJIOTHH

OU3UKO-XUMHUSI HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB

I"a3odasHbie mporecchl MOMyYeHUs HAHOMATEPUAIIOB

CuHTe3 HaHOYACTHUI] 1 HAHOMATEPUAJIOB B KHUJKHUX Cpeaax

MeTobl v IprOOPHI ISl U3yYSHHs] HAHOYACTHIl U HAHOMATEPUaJIoB
buonorudeckre HaHOCTPYKTYPbI

duznyeckas XMMHUsL OCHOBHBIX MTPOLIECCOB B TEXHOJIOTUM HAHOMATEepUaJoB
OU3MKO-XUMHUYECKHE METOJAbl aHamM3a Ui MaTepUaNoOBEACHUS U
MaTepHuasoB

OO01mas XuMHYECKast TEXHOJIOTHSI

Cucrembl yrpaBIeHUS XUMUKO-TEXHOJIOTHUECKUMHU TIPOIECCAMHU
30H10Basi MUKPOCKOTIHSI

MeTo1bl TEPMHYECKOTO aHAIKM3a B TEXHOJIOTUU HAHOMATEPUAaJIOB

Meto el TazepHOU AUQPaKIIUU U U3YUYCHUS HAHOMATEPUAIOB

TCXHOJIOTHH
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46.
47.
48.
49.
50.
ol.
52.
53.
54,
55.
56.
S7.

58.
59.

DU3NKOXUMHUSA U TEXHOJIOTHS YHJICPOAHBIX HAHOMATCPHUAJIOB
HaHOMaTepI/IaJIH JJIsL HAIIPpaBJICHHOI'O TpaHCHIOPTa JICKAPCTBCHHBIX BCIICCTB
TOKCHKOJIOTHSI U HAHOTOKCHUKOJIOT U

MarauTHbIC HaHOMAaTCpHaJIbl

OcHOBBI KpuCTaUIOTpauu B TEXHOJIOTUH HAHOMATEPUAIOB
TexHHMKa Hay4dHOTIO IIepeBoJa

I'pammaTHKa HHOCTPAHHOTO SI3bIKA

VuebHas IpaKkTUKa: Hay4HO-HMCCIIeI0BaTeIbCcKas paboTa
IIpousBoacTBEHHAs IPAKTUKA: HAYYHO-HCCIIE0BATENIbCKas paboTa
HpOI/ISBO[[CTBeHHaSI IMPpaKTHKa: TCXHOJIOTMYCCKas IIpaKTUKa
HpOI/ISBO[[CTBeHHaSI IMMpaKTHUKa: MPCAAUIIIIOMHAA IMPAKTHKA

FOCYI[apCTBeHHafl HUTOroBasA arreCTtanus: IMOJATrOTOBKAa K MPOUCAYPC 3allWThl U 3aliuTa

BBIITYCKHOM KBaJIM(UKAIIMOHHOM paboThI
[lepeBos1 HAyYHO-TEXHUYECKOU TUTEPATYPHI
I'paxnanckas 3amuTa B Ype3BbIYaHBIX CUTYALUAX

Bxoauux B OOII no Hampasnenuto noarotosku 22.03.01 MarepuaJjioBeieHre U TEXHOJIOTHMHU
MaTepuaJioB, npoduias MaTepuajioBeeHe U TEXHOJOTHH HAHOMATEPHAIOB M HAHOCHCTEM,
BBITNOJIHEHBI B BUJIE OT/ICIbHBIX IOKYMEHTOB, SIBJIIOIIUXCS HEOTheMIIeMON YacThio JanHou OOII.

10 METOANYECKHUE MATEPHUAJIBI 110 JUCHUIIIMHAM, ITPAKTUKAM U T'HA

Metoauueckue MaTepraibl MO TUCHUIIMHAM, TpakTukam u ['TA:

RBRBOoo~NoOR~LNE

27.
28.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

HNHoCTpaHHBIN S3bIK

dunocodus

Ucropus (uctopus Poccun, BceoOmas uctopus)
duznyeckas KyJabTypa U CIOpT

OCHOBBI 5KOHOMHUKH U YIPABJICHUS TPOU3BOICTBOM
Maremaruka

OO011ast U HeOpraHuyeckasi XuMus

Opranuyeckasi XuMust

®dusuka

DKOJIOTHUS

duznyeckas XuMus

WNnxenepHas u KoMnbloTepHas rpaduka

[Ipuknannas MexaHuka

DNEeKTPOTEXHUKA U MIPOMBIIIJICHHAS 3JIEKTPOHUKA
bezomnacHOCTb KU3HENEATENIHHOCTH
MartepuanoBeieHus U 3alIUTa OT KOPPO3UHU

OCHOBBI TEXHUYECKOTO PErYIUPOBAHUSI U METPOJIOTHS
KoMmno3uiinonHneie MaTepuabl

IIpaBoBeneHue

HauepraTenbHas reomerpus

Teopus BeposTHOCTEH U MaTeMaTU4ecKasi CTATUCTHKA
ConuanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS INYHOCTU
Konnounnas xumust

DNEeKTUBHBIE TUCHUILIAHBI 0 GU3NYECKON KYTbTYPE U CIIOPTY
OcHoBBI HHGOPMAITMOHHBIX TEXHOIOTHIA

HpO(pI/IJ'ILHOC nporpaMmMHOC obecrieueHue IJId pCHICHUSA 3aJdad HpO(bCCCI/IOHaJ'IBHOI\/II

NEeSATENBHOCTH
JIabopatopHble pabOTHI IO OPraHUIECKON XUMHH
BBenenue B crieinanbHOCTh
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29. JlonoJIHUTEbHBIE TI1aBbl (PU3UKH

30. AnanuTHuYeCcKasi XUMHUS U (PU3UKO-XMMUYECKHE METO/Ibl aHAIIM3a Il MaTepUAIOBEICHHS
Y TEXHOJIOTMH MaTepHaJioB

31. ®u3nkKa KOHJICHCUPOBAHHOTO COCTOSHUS

32. JIabopaTtopHbIe pabOTHI IO GU3HUECKON XUMUU

33. [Iporueccr! 1 anmapaTbl XAMHUYECKOW TEXHOJIOTHH

34. ®U3MKO-XUMHSI HAHOCTPYKTYPHUPOBAHHBIX MaTEPUAIIOB

35. I'azodazuble mporecchl MoJy4eHnss HAHOMAaTEPHAIIOB

36. CuHTEe3 HAHOYACTHI] 1 HAHOMATEPHAJIOB B )KUJKUX Cpeaax

37. Metozp!l ¥ TprOOPHI AJIst U3yYEHUST HAHOYACTHUI] 1 HAHOMATEPHAaJIOB

38. bruonornyeckre HAHOCTPYKTYPHI

39. ®uznyeckass XUMHUSI OCHOBHBIX IIPOIIECCOB B TEXHOJIOTHH HAHOMATEPHAIIOB

40. ®U3UKO-XUMHUYECKHE METOABl aHalu3a Uil MaTepUAIOBEICHUS W TEXHOJIOTUH
MaTepHaioB

41. OO0mast XMMHYECKasi TEXHOJIOTHS

42. CucteMBbl yIpaBiIeHHs] XUMHUKO-TEXHOJIOTHUECKUMH MTPOIIECCaAMHU

43. 30H10Bast MUKPOCKOTTHS

44. MeTtopl TEPMUYECKOTO aHAJIU3a B TEXHOJIOTHMHA HAHOMATEpHAaJlOB

45. Metofpl na3zepHOl nudpakiuuu A1 U3y4eHNs HaHOMaTepUalloB

46. ®U3UKOXUMUS B TEXHOJIOTHUS YIIIEPOTHBIX HAHOMAaTEpHAIIOB

47. HanomarepwuaJbl sl HAPABJICHHOTO TPAHCIIOPTA JIGKAPCTBEHHBIX BEIECTB

48. TOKCUKOJIOTHSI 1 HAHOTOKCHUKOJIOTHST

49. MarauTHbIe HAHOMATEPHAIIBI

50. OcHoBHI KpucTaIOTpaduK B TEXHOJIOTHH HAHOMATEPHUATIOB

51. TexHuka HAy4YHOTO MEpPEBOIA

52. 'paMMaTrKa HHOCTPAHHOTO SI3bIKa

53. YueOHas mpakTHKa: Hay9HO-HUCCIIE0BaTEbCKass paboTa

54. TIpon3BoACTBEHHAS NMPAKTUKA: HAYYHO-UCCIIEI0BaTEIbCcKas paboTa

55. [Ipon3BoAcTBEHHAs TPAKTHUKA: TEXHOJOTHYECKas MPaKTHKa

56. [Ipon3BoacTBEHHAs! IPAKTUKA: IPEIUIIIOMHAs IPAKTHUKA

57.T'ocynapcTBeHHass UTOroBas aTTECTAallMs: MOArOTOBKAa K IMpOLEAype 3allMUThl U 3alluTa
BBIIYCKHON KBaJTM(PUKALIMOHHON pabOThI

58. [lepeBo HayYHO-TEXHUUYECKOW JTUTEPATYPbI

59. I'paxktaHcKast 3alUTa B YpE3BbIUANHBIX CUTYALUAX

Bxoasmux B OOII mo Hanpasienuto noaroroBku 22.03.01 MartepuajioBeieHue U TEXHOJOTHHI
MaTepuaioB, mpoduas MaTepuaioBeaeHHe H TEXHOJIOTHH HAHOMATEPHAJIOB H HAHOCHCTEM,
BBITIOJIHEHBI B BUJIE OT/ICIBHBIX JJOKYMEHTOB, SIBIISIONIMXCS HEOThemsieMoi yacThio gannoi OOIN.

11 PABOYAS TPOT'PAMMA BOCIITMTAHUA

Pabouass mporpamma Bocmutanus, Bxonsmias B OOIl mo HampaBiIeHHIO MOATOTOBKU
22.03.01 MaTtepuanoBeqeHHe W TEXHOJOTHM MaTepHasaoB, npopuiab MaTepuaioBeneHne u
TeXHOJIOTHM HAHOMATEPHAJOB U HAHOCHCTEM, BBINIOJIHEHA B BHUJE OTACIBHOIO IOKYMEHTA,
SIBIISIIOIICTOCS HEOTheMIIeMol yacThio ganHoi OOII.

12 KAJJEHJAPHBIN IIJIAH BOCIIUTATEJIBbHOM PABOTBI

Kanengapublii miuan BocnuTaresnbHOM padoTsl, Bxomsammii B OOIl mo HampaBieHHIo
nogrorosku  22.03.01 MarepuajoBeneHue M TEXHOJIOTHH MaTepHaaoB, MpodHiIb
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MarepuajioBeJleHHe W TEXHOJOTHHM HAHOMATEPHAJIOB M HAHOCHCTEM, BBIIIOJHEH B BHJE
OT/IENILHOTO JJOKYMEHTA, SIBJISIOLIErocs HeoTheMiaemMol yacteio fannoi OOIL.
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