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1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHasi o0pa3oBaresibHasi MporpaMMa OaxkajgaBpuara (jajee — nmporpaMmma
0akanaBpuata, OOIl 6GakamaBpmarta), peanu3yemas B COOTBETCTBUM C (QeaepabHbIM
roCy/IapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHJAPTOM BBICHIEr0 O0pa3oBaHusd (eaepaabHbIM
roCy/1apCTBEHHBIM OIO/IKETHBIM o0pa3oBaTeNbHBIM YUPEXKIEHUEM BBICILIETO
npodeccuoHanbHoro oOpazoBaHusi «POCCHIICKHMN XMUMHKO-TEXHOJIOTMYECKHH YHUBEPCHUTET
umenu J[.M. MenzaeneeBa» 1Mo HaIpaBJICHUIO TOJATOTOBKU BbIciiero oOpazoBanus 28.03.03 —
«Hanomarepuaiipl» HampaBlIeHHOCTh (MPO(UIIb) TMOATOTOBKA «XUMHYECKas TEXHOJOTHSI
HAaHOMATEPHAJIOBY, IMPEACTABIACT COOON KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OOpa30BaHMUS,
OpraHU3aIMOHHO-TIEJarOTMYECKUX YCIOBUH, (hOpM aTrTecTaluu, KOTOPBIA MPEACTaBlIeH B BUIE
oO0rmIel XapakTepUCTUKH MPOTrpaMMbl OakanaBpuara, yq4eOHOro IUIaHa, KaJICHAApHOTO Y4eOHOTro
rpaduka, pabouux mporpaMMm AUCHMIUIMH, MPOrpPaMM NPAKTHK, OICHOYHBIX CPEJCTB,
METOMYECKMX MaTEPUAJIOB.

1.2. HopMaTuBHBIE JIOKYMEHTHI Uil Pa3padoTKu MporpaMmsbl 0akajaBpuara mo
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- Oenepanbhblii 3ak0oH oT 29.12.2012 1. Ne 273-®3 «O6 o6pa3oBaHuH B
Poccuiickoit @enepanun»;

- [Tpuka3 Munobpuayku Poccunm ot 07.08.2014 Ne 938 «OO6 yTBepKAeHUHU
deaepanbHOTO TOCYIapCTBEHHOIO0 O00pa30BaTEIIFHOTO CTAHAAPTa BBICIIETO OOpa30BaHUS IIO0
HanpasneHuto noarotrosku 28.03.03 Hanomatepuansl (ypoBeHb OakanmaBpuara)» (mamee —
®I'OC BO no nanpasnenuto moarorosku 28.03.03 Hanomarepuasl (ypoBeHb OakaiaBpHuara);

- [Tpuxaz MunucrtepctBa oOpasoBaHusi U Hayku Poccuiickoit ®enepauuu ot
19.12.2013 1. Ne 1367 «0O06 yrBepxknenuu Ilopsnka opraHuzanuu ¥ OCYIIECTBICHUS
00pa30BaTebHON JEATSIBHOCTH 10 00pa30BaTEIbHBIM MPOTrPaMMaM BBICIIETO OOpa30BaHUS —
nporpaMmmam OakaliaBpuaTa, MporpaMMamM CHeIlUaIuTeTa, IPorpaMMaM MarucTpaTypb».

1.3. O6mas xapakTepucTHKA NPOrpaMMbl 0aKajaBpuara

Henabo mporpammsbl 0akajnaBpuara SBJSIETCS CO3/IaHUE CTYJIEHTaM YCIOBUM JUId
nproOpeTeHus: HeOOXOIUMOr0 Uil OCYIIECTBIECHUS MPO(ECCUOHATBHON JeSITEeNbHOCTH YPOBHS
3HaHUH, YMEHHU, HAaBBIKOB, OIBITA JEATEIHHOCTH W TIOATOTOBKHA K 3allUTe BBITYCKHOW
KBAJTM(PHUKAIIMOHHOMN paboThI.

[lonyuenne oOpa3oBaHMsl 1O mporpaMMe OakajlaBpuaTa JIOMYCKAaeTCd TOJIBKO B
00pa3oBaTeNbHON OpraHU3aIMK BBICIIEr0 00pa30BaHus (Jlajiee - OpraHu3aius).

OO6yuenue 1o 00pa3oBaTeNbHOW MPOTPaMME BBICHIETO OOpa30BaHUsI — MPOrpPaMMe
OakanmaBpuaTa B 00pa3oBaTelIbHON OpraHU3alMM OCYILECTBIIAETCS B OYHOH (opme oOyueHwHs.
O06nem nporpammel 6akanaBpuaTa coctaBiseT 240 3a4eTHBIX eAUHUIL (3.€.) BHE 3aBUCUMOCTH OT
dopmbl 00y4eHHs, TPUMEHSIEMBIX OOpa30BaTENbHBIX TEXHOJIOTUH, peanu3aly MPOrpaMMbl
OakamaBpuaTa C  HUCIIOJIb30BaHMEM  ceTeBOMl  (opMbl, peanu3anuu  oOydeHus 1o
UH/IMBUYaJIbHOMY Y4€OHOMY IUIaHY, B TOM YHCIIE€ YCKOPEHHOMY 00Y4EHHUIO.

Cpox momydyeHus: oOpa3oBaHHMsI IO TIporpamMme OakajgaBpuaTa IO HAMPaBICHUIO
noarotroBku 28.03.03 — «Hanomatepuamb»:

B OYHOU opMe 00yUeHHUsI, BKIIOUasi KAHUKYJIbI, IPEAOCTaBISIEMbIE 11OCIIE MPOXOXKICHUS
rOCyJapCTBEHHOH HMTOTOBOWM aTTeCTallMM, HE3aBUCHUMO OT IPHMEHSEMBIX 00pa3oBaTeIbHbBIX
TEXHOJIOTHi, cocTtaBinsieT 4 roga. O6beM mporpaMMbl OakajgaBpuara B o4yHOU (popme oOydeHus,
peanu3yeMblii 3a OIUH y4eOHbIH roj, cocrasiser 60 3.e.

npu OOyYeHUU [0 HUHAMBUAYyaJIbHOMY Y4eOHOMY IUIaHy, HE3aBUCUMO OT (OPMBI
0o0y4yeHHsl, yCTaHABJIMBAETCS 0Opa30BaTENbHONW OpraHM3alredl caMOCTOSATEeNbHO, HO He Oolee
CpOKa MoJIyuyeHUs: 00pa30BaHMsI, YCTAHOBJIIEHHOTO JJIsi COOTBETCTBYIOLIEH (OpMBbI OOyUEHUS.
JUis MHBAIMZOB W JIMI C OrPAaHUMYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSl CPOK MOJYYECHHUs
00pa3oBaHus 0 WHAUBUAYATHHBIM YYEOHBIM IJIAaHAM MOXKET OBITh YBEIHYEH HE 0oJiee 4yeM Ha
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omuH Ton. OOBeM mporpamMmbl OakamaBpuaTa 3a OAMH YYE€OHBIM Toa TPU OOYYEHUHU TIO
UH/IMBUYAIbHOMY Y4eOHOMY IUIaHy, HE3aBUCHMO OT (POPMBI OOYUEHUS, HE MOXKET COCTaBIISATh
6onee 75 3.e.

IIpn peanmuszauuu nporpammbl OakajaBpuaTa OpraHu3alids BIPAaBE IPUMEHSTH
3JIEKTPOHHOE 00yUeHHE U TUCTAaHIIMOHHBIE 00pa3oBaTebHble TeXHOJIOTUU. [Ipyu 00yuenuu i ¢
OrpaHMYEHHBIMH BO3MOXKHOCTSIMH  3710pPOBbsSI  3JIEKTPOHHOE OOydYy€HUE M JUCTAHLIMOHHbIE
o0Opa3oBaTesibHble TEXHOJIOTUU JIOJKHBI IPEAyCMaTpUBaTh BO3MOXKHOCTH IMpUeMa-Tiepeaadn
UH(OPMALIUHU B TOCTYIHBIX JJIs1 HUX (popmax.

Peanuzanus nporpammsel 6akanaBprata BO3MOKHA C UCIIOIb30BAaHUEM CETEBOI (POPMBI.

OOpasoBarenbHasi [EATENBHOCTh 10 MporpaMMme OakajaBpuaTa OCYIIECTBIISCTCS Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepanuu, €cid MHOE HE OIPENeeHO JIOKaIbHbIM
HOPMAaTUBHBIM aKTOM OpIaHU3alUH.

CtpykTypa mporpamMmbl OakajlaBpuaTa BKJIIOYAECT 00s3aTelbHYI0 4YacTh (0a30ByI0) M
4acTh, (OPMHUPYEMYIO0 YYaCTHHKAMU 0Opa30BaTeNbHBIX OTHOIICHUH (BapHaTHBHYIO). OTO
o0OecrieunBaeT BO3MOXKHOCTh peaju3allid IMporpaMM OakaiaBpuaTa, UMEIOUINX Pa3IuYHYIO
HanpaBJIeHHOCTh (MpoQuiIb) 00pa3oBaHMs B paMKax OJHOTO HAIIPABICHHS IMOATOTOBKH (Janee —
HaIpaBJIECHHOCTH (MPOGHUIIbL) IPOrPaMMBbI).

[IporpamMma GakanaBpuaTa COCTOUT U3 CIAEAYIOIINX OJIOKOB:

brmox 1 "JucuumnuHbel (MOIynH)", KOTOPBIM BKJIHOYACT JUCHUILIMHBI (MOIYIIH),
OTHOcsMecs K 0a30BOM 4YacTU IpPOrpaMMbl, U AUCUMILIMHBI (MOIYJHM), OTHOCAIIUECS K €€
BapHaTUBHON YacTH.

brox 2 "IlpakTuku", KOTOPHI B TOJHOM OOBEME OTHOCHUTCS K BapHATHBHOW YacTh
POTPaAMMBIL.

bnox 3 "l'ocynapcTBeHHas WTOroBasi aTTecTauus, KOTOpbII B IIOJHOM 00beMe
OTHOCUTCS K 0a30BOil 4YacTH MpOrpaMMbl U 3aBepIIaeTCs IMPUCBOCHHEM KBaTu(UKalUY,
YKa3aHHON B MEpeYyHE CIEeLMAIbHOCTENH M HANpaBiICHUM MOJArOTOBKU BBICIIETO OOpa3oBaHMS,
yTBepxkaaeMoM MuHHCTepCTBOM 00pazoBanus U Hayku Poccuiickoit @deaepanumu.

CrpyKTypa nporpammsl 0aKajJaBpuara

O0beM nporpamMmbl 6aKajiaBpuara
CrpykTypa nporpamMmsbl fakajnaBpuara B 324eTHBIX eHHUIAX
Baok 1 | Jucuumiannbl (MoayJin) 210-219
bazoBas yacTth 102-117
BapuaTtuBHas yacTth 102-108
baok 2 | IlpakTuku 12-24
bazoBas yacTp
BapuaTuBHas yacth 12-24
baok 3 | I'ocynapcTBeHHasi HTOTOBasi ATTECTALMA 6-9
basoBas gacTp 6-9
O0bem nporpamMMsl fakajiappuara 240

JucuumuuHel (MOAYAM) M MPaKTUKH, OTHOCSIIMEcs K 0a30BOM YacTu NIporpaMMmsl
OakanmaBpuaTa, SIBIAIOTCA 00A3aTENbHBIMH ISl OCBOGHMS OOYYalOUIMMCS HE3aBHCUMO OT
npouiIsl MPOTpaMMbI, KOTOPYIHO OH ocBamBaeT. HabGop muctumivnH (MOmyliel) M TMPaKTHK,
OTHOCALIMXCS K 0a30BOM YacTu mporpammbl OakanaBpuara, oOpa3oBaTeibHas OpraHU3alMs
OTIpeNieIsIeT CaMOCTOATENIbHO B 00beme, ycraHoBieHHOM @DPI'OC BO mo HampaBieHHIO
noarotoBku 28.03.03 — «HaHomarepuasbl», ¢ y4€TOM COOTBETCTBYIOIIEH (COOTBETCTBYIOIIUX)
NpUMEpHOM (NMTPUMEPHBIX) OCHOBHOW (OCHOBHBIX) 0Opa3zoBaTelbHON (0Opa3oBaTEIbHBIX)
IIPOrpaMMBI (ITPOrpaMM).




Jucrunnuael (MoaynH) 1o ¢punocodru, UICTOPUH, HHOCTPAHHOMY SI3BIKY, 0€3011aCHOCTH
KHU3HEICATEIIFHOCTH PeaIn3yIoTCs B paMKax 06a3oBoi yactu bioka 1"{ucrummuas! (Moxynun)"
nporpaMMsl OakanaBpuara. O0beM, coepKaHue U MOPAJOK pealn3aliuy YKa3aHHbIX JUCLUILIMH
(MomyJeil) onpenensoTcsl OpraHu3aluell CaMOCTOSITEIBHO.

JucuuiuinHel (MOAynu) 1o (U3MUYECKONW KyJIbType M CIOPTY pealu3yroTcs B paMKax:
6azoBoii wactu bioka 1 "lucuummuasl (Moxynu)" mporpammbl OakanaBpuata B oObeMe He
MeHee 72 akaJleMU4ecKUX 4acoB (2 3a4eTHbIE €AMHULIBI) B OUHON (hopMe 00yueHUs; SIICKTUBHBIX
JUCLMIUIMH (Moayiei) B oObemMe He MeHee 328 akaJeMHYeCKUX 4YacoB. YKa3aHHbIE
aKaJeMUYEeCKHEe 4Yachl SIBIAIOTCA OO0S3aTENBbHBIMU Ul OCBOCHMS M B 3a4€THBIE E€IMHUIBI HE
HIEPEBOJATCS.

JMcuuIuinHel (MOAYIU) MO (PU3NYECKOM KYIbType M CHOPTY pEealu3yroTCsl B HOPSIKE,
YCTaHOBJIEHHOM opraHusanueil. /s MHBanMAOB M JMII C OTPAaHUYEHHBIMM BO3MOXHOCTSMU
3JI0POBbsl OPraHU3alMsl YCTAHABIMBACT OCOOBIM MOPSIOK OCBOEHUS JUCLMIUIMH (MOXyJei) mo
($u3uUeCcKoil KyIbType U CIIOPTY C YU€TOM COCTOSIHUS UX 3/J0POBBSI.

JucuuiuinHel  (MOJyJIM), OTHOCSIIMECS K  BapUMaTUBHOW  4acTW  [POrpaMMbl
MarucTpaTypbl, MPaKTHKH ONPEACISIOT HAPABICHHOCTh (poduiIh) mporpaMMbl. JIMCIUTUIMHEL
(Mozmynu), OTHOCSIIMECS K BapUaTHBHOM 4YacTH mMporpaMMmsbl OakanaBpuara, oOpa3oBaTelibHas
OpraHu3alysl OINpeNeIsieT CaMOCTOATENBHO, B TOM 4YHCIE UIs (OPMHUPOBAHUS MPOPUIIS
nporpamMmel, B 00beme, ycranoBieHHOM OI'OC BO mno nampasnenuto noarorosku 28.03.03 —
«Hanomarepuansl». Ilocie  BeiOOpa  oOywarommMcs npoduiis — MporpaMMbl  HAOOP
COOTBETCTBYIOLMX BBIOPAaHHOMY HPOQMIIIO JAUCHUIUIMH (MOAYJIEH) CTAaHOBUTCS 00s3aTelbHBIM
JUUISl OCBOCHHSI 00 y4JarOINMCS.

B buox 2 «lIpaktuku» BXo#iAT ydeOHas M TNPOMU3BOJACTBEHHAs, B TOM YHCIIE
IpeUIUIOMHAs IPAKTUKH.

Tunsl yueOHON TPaKTUKH:

- IPAKTHKA MO MOJIYYCHUIO IEPBUYHBIX TPOPECCHOHATHLHBIX YMEHUH U HABBIKOB.

Crioco6b! npoBeieHNs y4eOHOM MTPAKTUKHU

- CTallMOHApHas;

- BbI€3/1HAS.

[Tpon3BoacTBEHHAs MpPaKTHKa IPOBOJUTCS B CIEAYIOUINX hopmax:

- IpaKTHKa MO TMOJYYEHHI0 MNPOPECCHOHATIBHBIX YMEHUH M oOIbITa NpoQecCHOHATBHOM
JESITEIbHOCTH (B TOM YHUCII€ TEXHOJIOIMUYECKask IPAKTHKA);

- Hay4HO-HCCIeI0BaTeNbcKas pabdora.

CrniocoOsl poBeieHUsl TPOU3BOJCTBEHHON MPAKTHKU:

- CTallMOHapHas;

- BbIE3/THASI.

[IpennumniomMHas npakTHKa MPOBOAMTCS MJS BBIOJHEHMS BBITYCKHOW KBaTU(pHUKAIIMOHHON
paboTHI U ABIIAETCA 0053aTEILHOM.

IIpu pazpaboTke mporpamm OakanaBpuara oOpa3oBaTelbHAs OpPraHM3aLUs BHIOHMpaeT
(GbopMbI NpOBENEHUSI NMPAKTHK B 3aBUCHUMOCTH OT BHJAa (BUAOB) JAEATEIbHOCTH, Ha KOTOPBIH
(KoTOpbIe) OpUEHTHpOBaHA oOpa3oBaTenbHas mporpamMma. (OOpa3zoBaTenbHas OpraHU3aALUSA
UMEeT TPaBO YCTAaHOBUTHb MHbIE (OPMBI MPOBEACHUS MPAKTHUK JOMOJIHUTEIBHO K
ycranoBiaeHHbIM PI'OC BO no nanpasnenuto noarorosku 28.03.03 Hanomatepuanist.

VYyeOHast ¥ (WIM) MPOU3BOJCTBEHHAS MPAKTUKH MOTYT NPOBOJIUTHCS B CTPYKTYPHBIX
NOJIpa3/IeNIEHUsX OPraHUu3allu.

JUis Uil ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbSI BBIOOP MECT MPOXOXKIECHUS
NPAaKTUK YYUTHIBAET COCTOSIHUE 3/J0POBbs U TpeOOBAHUS MO JOCTYIHOCTH.

B bnox 3 «l'ocymapcTBeHHas HMTOroBas AaTTECTAlMs» BXOJMUT 3alllMTa BBITYCKHOM
KkBaMpuKkannoHHoi padotel (BKP), BKirouas moAroToBKY K 3aIlMTE U MPOLENypy 3allUTh, a
Takke€ MOJrOTOBKAa W cJaya TOCYJapCTBEHHOTO JK3aMeHa (eclu OpraHu3alus BKIIOYHIIA
rOCyIapCTBEHHBIN PK3aMEH B COCTAB rOCYAAPCTBEHHON UTOTOBOI aTTECTALINH).



[Ipu paspaboTke mporpammbl OakamaBpuaTa oOydaronuMcs oOecriedeHa BO3MOXKHOCTh
OCBOGHHUS TUCIHHIUIMH (MOJIyJei) 1mo BbIOOpY, B TOM 4YHCIE CHEIUAIM3HPOBAHHBIC YCIOBHS
WHBaJIMJaM U JIMIAM C OIPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3/I0pOBbs, B 00beme He meHee 30
MPOLICHTOB BapuaTuBHOM yacTu bioka 1 «ucuurinael (MOAYIIN)».

KonnuecTBo 4acoB, OTBEJACHHBIX Ha 3aHATHUS JIEKLIMOHHOIO THIA, B 1esioM 1o bioky 1
«ducturumael (Moynn)» cocTaBisieT He Oosiee 50 MPOLEHTOB OT OOIIErO KOJUYECTBA YacOB
ayJIUTOPHBIX 3aHATUHN, OTBEICHHBIX HA peanu3aiuio 3Toro bioka.

1.4. TpebGoBaHusl K MOCTYNAKIIEMY

TpeboBanusi K MOCTyMAKOMEMy ONPEISISIIOTCS (enepalbHbBIM 3aKOHOATEIIbCTBOM B
obnactu oOpaszoBanusi, B ToM uucie [lopsaakom mpuema Ha oOydeHHe MO 0Opa30BaTEIbHBIM
mporpaMMaM BBICIIETO 00pa3oBaHUs — MporpaMmaM OakanaBpuaTa Ha COOTBETCTBYIOIIUI
y4eOHBIN TO/I.

2. XAPAKTEPUCTHUKA IIPO®ECCHUOHAJILHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. O6nacth npodecCHOHATILHOM AeATEJILHOCTH BHIMYCKHUKA

BroinyckHuk, ocBouBIIMK mporpammy OakalaBpuaTa, B COOTBETCTBUU C BHUIAMH
po(heCCHOHATLHOM JEATSIILHOCTH, Ha KOTOpPHIE OPHEHTHPOBAaHA Nporpamma OakalaBpHara,
TOTOB pelIaTh CIeAyIoUue NpodeccHoHaNbHbIC 3a0auu:

HAYYHO-HCCJIEeA0BATEIbCKAS U PACYECTHO-AHAJTUTHYECKAS AeSITeJIbHOCTD:

cOop M aHanMM3 JAHHBIX O CYHIECTBYIOIIMX THUIAX M MapKax HAHOMATEpUAIOB U
HAaHOCHCTEM, MX CTPYKTYpE€ U CBOWCTBAaX MPHUMEHUTEIIBHO K PELICHUIO MOCTABJIEHHBIX 3a7a4 C
UCIOJIb30BaHUEM 0a3 TaHHBIX U IMTEPATYPHBIX UCTOYHUKOB;

ydqacTe B paboTe TpyHmbl CHCIUAINCTOB TIPH  BBIINOJHEHUH HSKCIEPUMEHTOB,
MIPOBEJICHUIO PacueToB U 00pabOTKe MX pPEe3yNbTaTOB MO CO3/IaHUIO, HCCIEIOBAHUIO U BHIOOPY
HAaHOMATEPUAJIOB M HAHOCHCTEM, OLIEHKE HKCIUIYaTAlMOHHBIX XapaKTEPUCTHUK C MOMOIIBIO
KOMIUIEKCHOTO aHallh3a CTPYKTYphl U (PU3UKO-MEXaHUYECKUX, KOPPO3UOHHBIX M JIPYTHX
CBOMCTB, YCTOMYMBOCTH K BHEIIHUM BO3JACHCTBUSM;

cO0p HAYYHO-TEXHUYECKOW HHPOPMAIIH M0 TEMAaTUKE SKCIIEPUMEHTOB ISl COCTABICHUS
0030pOB, OTYETOB M HAYYHBIX IMYOJIMKAIIUNA, YIaCTHE B COCTABICHUH OTUETOB 10 BHITTOJIHEHHOMY
3aJaHUIO;

NMPOU3BOACTBECHHAS M NMPOEKTHO-TEXHOJOTHYeCKas 1eATeJIbHOCTD

JIENIOTPOU3BOJICTBO U O(popMIIEHUE MPOEKTHON U paboyeil TeXHUYEeCKON JOKYMEHTAIIHUH,
3amucedl U MPOTOKOJIOB; MPOBEPKA COOTBETCTBHS pa3padaThIBAEMBIX MPOEKTOB U TEXHUYECKOU
JOKYMEHTAllMM HOPMATUBHBIM JIOKYMEHTAM;

y4acTH€ B TMPOU3BOACTBE HAHOMATEpPUAJIOB W  HAHOCHUCTEM C  3aJaHHBIMHU
TEXHOJIOTHYECKUMHU u (GyHKIIMOHATBHBIMU CBOMCTBAMH, IIPOEKTUPOBAHUHU
BBICOKOTEXHOJIOTUYHBIX IPOILIECCOB B COCTaBE€ MEPBHUYHOIO MPOECKTHO-TEXHOJIOTHYECKOTO WU
HCCIIEIOBATENIBCKOrO MOAPA3IECICHUS;

KOHTPOJIb KAYECTBA BBHIITYCKAEMOUN MPOIYKIIUH;

ydyacTue B paboTe MO CcTaHJapTU3alllM, TOATOTOBKE M IMPOBEICHHUIO0 CEepTU(UKAINH
MIPOIIECCOB, 00OPYIOBaHMS 1 HAHOMATEPHAJIOB, HAHOCHUCTEM, a TAaK)Ke U3/IETTUI Ha X OCHOBE,

MOJArOTOBKA JOKYMEHTOB IPH CO3JaHUM CHUCTEMbl MEHEPKMEHTA KauecTBa Ha
MPEANPUATHN WIN B OPTaHU3ALNY;

2.2. O0bekThI MPOdeccHOHAIBLHOM 1eATeJIbHOCTH BbIIYCKHUKA
O0bexkTamu MPOPECCHOHANBHON AESITENFHOCTH BBITYCKHUKOB, OCBOUBIIHUX MPOTPaMMy
OakanaBpuarta, SIBJISIOTCS:



- OCHOBHBIE TUIIBl HAHOMATEPUAJIOB U HAaHOCHCTEM HEOPraHMYECKON (METAJUIMYECKUX U
HEMETAJUIMUYECKUX ) U OPraHuYecKOon (MOJIMMEPHBIX, YTIAEPOIHBIX) MPUPOIbI, TBEPIbIC, KUIKHE,
resieo0pa3Hble, a3pO30JIbHbIE, BKIIOYAsi HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbBIE TTOKPBITHS;

- METOJbl HCCIIEIOBAaHUM, HWCHBITAHWN, JUArHOCTUKM M  KOHTPOJSI KauecTBa
HAaHOMAaTepHaJioB, MOay(paOpHKaTOB, 3arOTOBOK JeTalei W H3[eNuid Ha UX OCHOBE, TBEPIBIX,
KHUJIKHX, TelIeoOpasHbIX M a’pO30JbHBIX HAHOCHUCTEM, METOJbl JUArHOCTUKM W aHaJIW3a
HAHOJIMCIIEPCHBIX YaCTHUIl, HAHOIJICHOK U HAHOCHUCTEM;

- BCE BHJIbl HCCIIEJOBATEILCKOTO, KOHTPOJIBHOIO U MCIIBITATEIBLHOIO 00OpYyI0BaHUS,
AQHAIUTUYECKOM ammapatypbl, KOMIIBIOTEPHOE IporpaMMHoOe obecriedeHue aiasi oO0paboTKu
pe3yJIbTaTOB M aHAIM3a MOJYYSHHBIX JAaHHBIX, MOJCITUPOBAHMS MPOLIECCOB CHHTE3a U (U3UKO-
XUMHUYECKHX CBOMCTB HAHOMATEPUAIIOB;

- TIpOLECCHl MONy4YeHHs, 0OpaboTKM M MOAM(UKALMU HAHOMATEPHAJIOB, BKIIIOYAs
HAHOCTPYKTYpPHbIE TJICHKU U MOKPBITUS, T0Ty(padpruKaToB, 3arOTOBOK J€Tajeil U U3eIuil Ha uX
OCHOBE, a TAK)K€ TEXHOJIOTMUECKHE IIPOLIECCHI C YYaCTUEM HAaHOCTPYKTYPUPOBAHHBIX CPE/;

- HOPMATUBHO-TEXHUYECKAsl JOKYMEHTAIIUS U CUCTEMbI CepTU(PHUKAIIMN HAHOMATEPHAIIOB
U U3JIeIMA Ha UX OCHOBE, NMPOTOKOJIBI XOJa U Pe3yJbTaTOB 3KCIEPUMEHTOB, IOKYMEHTALUs 10
TeXHHKe 0e30MacHOCTH U 0€30MaCHOCTH KU3HEACSITETbHOCTH.

2.3. Buabl npodeccuoHaNbHOM 1eATeILHOCTH BbIITYCKHUKA

Bunsl npodeccHoHanbHOM  JESATENBHOCTH, K KOTOPHIM TOTOBATCS  BBITYCKHHUKH,
OCBOMBIIIKE MPOTpaMMy OakajiaBpHara:

HAy4YHO-HCCIICIOBATEIIbCKAS H PACUCTHO-aHATTMTHYECKAS;

MIPOU3BOJICTBEHHAS M MPOCKTHO-TEXHOJIOIHUECKal.

[Tpu pa3paboTke U peanu3anuy nporpaMM OakaiaBpuaTa o0pa3oBaTeiabHasi OpraHu3aIus
OPUCHTUPYETCS Ha KOHKPETHBIA BUJ (BHUIbI) MPO(ECCHOHATBHON NEATEILHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBUTCS OakalaBp, HCXOAS W3 TOTPEOHOCTEW pBIHKA TpyJda, HAydHO-
UCCIIEIOBATEILCKOTO U MaTEPHAIbHO-TEXHHUECKOTO pecypca 00pa3oBaTeibHON OpraHu3alvy.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI BAKAJIABPUATA

3.1. B pe3ynbTrate OCBOEHHUS MPOTPaMMbl OakajaBpuaTa y BBITYCKHHKA JOJIKHBI OBITh
chopMUpOBaHbl  OOMIEKYJIbTYypHBIE,  oOmienpodeccuoHanbHble U MpodecCHOHATbHBIC
KOMITETEHITHH.

3.2. BrbmyckHuk mporpamMMmbl 0OakajgaBpuaTa JIOJDKEH 00JanaTh  CIEAYIOIIUMHU
00meKyJIbTypHbIMH KoMneTeHuussmMu (OK):

- CIOCOOHOCTBIO UCHOJIB30BAaTh OCHOBHI (PMIIOCO(CKUX 3HAHUH, aHATM3UPOBATh TJIaBHbIE
ATaINbl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO PAa3BUTHS IS OCO3HAHHS COLMAIBHOW 3HAYMMOCTH
cBoeit nesrensHocTr (OK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI JKOHOMHYECKMX 3HAHMWA TP  OIICHKE
3¢ HeKTHBHOCTH Pe3yNIbTATOB IESTEILHOCTH B pa3nuuHbiX cdhepax (OK-2);

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M TMHUCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIs  pelleHUs 3a7ad  MEXKIMYHOCTHOTO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaThb B KOMAaHJE, TOJIEPAHTHO BOCHPUHUMAS COLMAJTIbHBIE,
ITHUYECKHE, KOH(PECCHOHABHBIE U KYIbTypHbIe pasnnuus (OK-4);

- CIIOCOOHOCTBIO K caMoopraHu3anuy u camoobpaszosanuto (OK-5);

- CIIOCOOHOCTHIO HCIIOJIb30BAaTh OOLIENpPaBOBbIE 3HAHMS B Pa3IMYHBIX cdepax
nesirenbrocTH (OK-6);

- CITOCOOHOCTBIO TTOJIEPIKUBATH JTOJKHBIN YPOBEHB (PU3UUECKOM MTOATOTOBICHHOCTH IS
o0ecrieueHns OJTHOLIEHHOH conmansHOi 1 podeccnonansHoi aestenbHoctd (OK-7);

- CITOCOOHOCTHIO UCTIONB30BaTh MPUEMBI TIEPBOW TIOMOIIH, METOIbI 3aIIUTHI B YCIOBUSIX
upe3BbruaitHbix cutyanuii (OK-8);



- CIOCOOHOCTBIO K KYJBTYPHOMY MBIIUICHUIO, K OOOOIICHHIO, aHAJIN3Y, BOCHPHUSITHIO
uH(OpMaIINK, TOCTAHOBKE LIEJIU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO JIOTMYECKH BEpPHO, apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO U
nrcbMennyo pedb (OK-10);

- CIIOCOOHOCTBIO  HAaxOJIUTh  OPTraHU3ALMOHHO-YIPABICHYECKHE  pEIlIeHUus B
HECTaHAAPTHBIX CUTYAIUsSIX M FTOTOB HECTH 32 HUX O0TBeTCTBeHHOCTH (OK-11);

- CIOCOOHOCTBbIO KPUTHUYECKH OLIEHHWBATh CBOM JOCTOMHCTBA M HEJOCTaTKH, HamMeuyaTh
IyTH U BBIOUPATh CPEJCTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HaBaTh COLMAIbHYIO 3HAUMMOCTh CBoeW Oynymied mpodeccuu,
BJIaJICHMEM BBICOKOW MOTHBAIMCH K BBIMOIHEHUIO podeccronabhoi Aesrenbroctu (OK-13);

- CHOCOOHOCTBIO TMOHMMATh CYIIHOCTh U 3HaueHHE HHOpMalMM B Pa3BUTUHU
COBPEMEHHOT0 MH(POPMAIMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIOIIUE B
3TOM TpolEecce, COONI0aTh OCHOBHBIE TpeOoBaHUsS MHGOPMAIMOHHON 0€30MacHOCTH, B TOM
YHCIIe 3alUTHI TOCyAapcTBeHHOM TaiiHbl (OK-14);

- CIIOCOOHOCTHIO MPUMEHSTH OCHOBHBIE METOJMbI, CIIOCOOBI U CPEICTBA IMOJIyYEHUS,
XpaHeHHs, IMepepaboTKu WHGOpPMAlHMK, HABBIKM pPAa0OTBI C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasienus unpopmarueii (OK-15);

- crocoOHOCTBIO PaboTaTh ¢ WHQPOPMAIHECH B TII0O0ATBHBIX KOMIBIOTEpHBIX ceTsax (OK-
16);

- CIIOCOOHOCTBIO NMPUMEHSATH CPEACTBA CAMOCTOSITEILHOTO, METOJAMYECKU MPABUIIBHOTO
UCIIOJIb30BAHUS METOIOB (PU3UIECKOTO BOCIIUTAHKS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JTOCTH)KEHHUIO JIOJDKHOTO YPOBHS (PM3MYECKOH MOATOTOBICHHOCTH IS
obecrieueH s OJTHOIIEHHOM colnanbHO# 1 mpodeccuonansHoi aesteapaoct (OK-18);

- OCO3HaBaTb LIEHHOCTb POCCUHCKOW KYJIBTYPBI, €€ MECTO BO BCEMHUPHON KYJIBTYpE,
YBOXXHUTEIHLHO U OEPEKHO OTHOCUTHCS K MCTOPHUUYECKOMY HACIEAMIO M KYJIbTYPHBIM TPaIULUIM
(OK-19);

- TOTOBHOCTBIO K pealu3aluy MpaB U COOJIOACHHUIO OO0S3aHHOCTEW TpakIaHWHA, K
IPaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY ToBeneHuto (OK-20).

3.3. BBbINYCKHHMK, OCBOMBINMI mporpamMmy OakajaBpuara, JOJDKEH 00JaaaTh
cienyomrMu odmenpodeccnonaibHbiMi komnerennusavu (OIIK):

- CITOCOOHOCTBIO MTPUMEHSTH 0a30BbIC 3HAHWS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUIUIAH, JUCIHUIUIMH oOmenpodecCHoHaIbHOrO IMKIa B 00beMe HeoOXOIWMOM B
npoeCCHOHATBPHON  NIETETPHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHbIX B HHUX IIOJIXOJIOB, METOJOB M PpE3yJbTaTOB MAaTEMaTHYECKOI'0 aHalu3a H
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE TIOJOXKEHHUS M METO/Abl COLMAIbHBIX,
TYMaHHUTApPHBIX U YKOHOMHUYECKHX HAyK NPU PEUICHHH MPOPECCHOHATBHBIX 33a[a4 C YIETOM UX
HIOCIIeICTBUI 1715 001IecTBa, SKOHOMUKH U dKojorun (OITK-2);

- CITIOCOOHOCTBIO TMIPUMEHSATH OCHOBBI METOJOB HCCIICOBAHMUS, aHAIN3A, JUATHOCTHKH H
MOJICJTMPOBAHUSI CBOWCTB HAaHOMATEPHAIOB W HAHOCHUCTEM HEOPTraHMYEeCKOW M OpraHHYecKou
IPUPOIBI, B TBEPJIOM, JKUIKOM, T'elIc00pa3HOM, adpPO30JIbHOM COCTOSTHHH, BKJIOUasi HAHOTUICHKU
¥ HaHOCTPYKTYPHPOBaHHbBIC MMOKPBITHS, BHYTPEHHNE U BHEIIHUE TPAaHUIIBI pa3ena ¢a3, a Takke
(GHU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX yuactuem (OITK-3);

- CIIOCOOHOCTBIO MPUMEHSTh HAaBBIKM cOOpa JaHHBIX, U3YUYEHUs, aHAJIN3a U 0000IEeHUs
HAYYHO-TEXHHYECKOW MH(OpPMAIMH TI0 TeMaTHKE MCCIIEOBAHUS, Pa3padOTKU M UCTIOIb30BaHUS
TEXHUYECKOH JOKYMEHTAllMM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB IO  BOIpPOCaM
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, TIOATOTOBKM TOKYMEHTOB K NMATEHTOBAHHIO, O()OPMIICHHUIO
Hoy-xay (OIIK-4);

- CIIOCOOHOCTBIO pellaTh CTaHAapTHBIE 3a7jaud NPOo(ecCHOHATBHOW IEeSTeNbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KylIbTyphl C IPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIIOTHH M C YYETOM OCHOBHBIX TpeOoBaHHMI HWH(POPMAIMOHHOM
6e3onacuoctu (OITK-5).
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3.4. BBIyCKHUK  TpOrpaMMbl  JOJDKEH  0o0namaTth  mpog)ecCHOHATbHBIMHU
komnetrenuusimu (IIK), coorBercTByronmmu Buy (Bugam) mpohecCHOHATBHON NeSTeIbHOCTH,
Ha KOTOpBIH (KOTOpBIE) OpUEHTUPOBAHA IIporpaMma OakanaBpuara:

HAY4YHO-HCCJIe0BATE]bCKASl H PACYETHO-AHAINTHYECKAS 1eATeJbHOCTh:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIIOHHBIE
TEXHOJIOTUH, TJI00anbHble WH(GOPMAIIMOHHBIE PECypCchl B HAayYHO-HCCIIEIOBATEIILCKOM
NeSITEIbHOCTH B OOJIACTM MaTepHUajOBEACHUS U TEXHOJIOTMM HAHOMATEPHAJIOB M HAHOCHUCTEM
(IIK-1);

- CHOCOOHOCTBIO MHCIIOJIb30BaTh Ha IIPAKTUKE COBPEMEHHBIEC IPEJCTABJIECHUS HAyK O
CBOWCTBaX BEILECTB U MATEPUAIOB IPH MEPEX0Je X B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJJHO
U JBYXMEpHOE), O BIIMSHUM pa3Mepa Ha CBOWCTBA BEILECTB M MATEPHUasOB, B3aUMOJEHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskatotie cpenoit (ITK-2);

- CHOCOOHOCTBIO IIPUMEHSTHh HAaBBIKM HCIOJB30BaHUS MPUHLMIOB U  METOJIUK
KOMIUICKCHBIX HMCCIIEIOBaHUM, MCIBITAHUA M JAMArHOCTHKH H3ACIHA M3 HAaHOMATepUAJIOB U
IPOLIECCOB HUX IPOM3BOJACTBA, OOpabOTKM M MOAM(UKALMK, BKIOYAs CTaHJApTHBIE U
ceprudukanuonnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO HPHUMEHSTh HABBIKM HCIOJIb30BaHUS (1OJ PYKOBOACTBOM) METOJIOB
MOJICIIMPOBAHMS, OICHKH, MPOTHO3UPOBAHMS W ONTUMHU3AIMH TEXHOJIOTUYECKUX IPOLECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTU3ALNH U cepTuduKanuu Mateprainos u npoueccos (I1K-4);

NPON3BO/ICTBEHHAS] U POEKTHO-TEXHOJOTHYeCKasl 1eSITeJIbHOCTh:

- CIIOCOOHOCTBIO TPUMEHSATh OCHOBHBIC THUIIBI HAHOMATEpUAIOB M HAHOCHUCTEM
HEOPraHWYECKOW (METAJUIMYECKHX W HEMETAUTMYECKUX) W OPraHWYecKOH (IOJIMMEPHBIX |
YIJIEPOJHBIX) HPUPOABI  (TBEPIBIX, JKUAKHMX, TIeleo0pa3HbIX, adpO30JIbHBIX), BKIOYas
HAHOIUICHKA M HAHOCTPYKTYPUPOBAHHBIE MOKPBITHSA, JUIS PEIICHHs MPOM3BOJCTBEHHBIX 3a/1ad,
BJIaJICHUEM HaBbIKaMM BBIOOpAa 3TUX MaTEpUAIOB AJIS 3aJaHHBIX YCIOBHMH OSKCIUTyaTallUHu ¢
y4eTOM TpeOOBaHUN TEXHOJOTUYHOCTH, IKOHOMHYHOCTH, HAJEKHOCTH U JOJITOBEYHOCTH,
9KOJIOTHYECKUX TochencTBuii ux npumenenus (I1K-5);

- CHOCOOHOCTBIO TPHMEHSATh HABBIKM HCIOJBb30BAaHUS TEXHOJIIOTUYECKUX OIEpaluni,
000py10BaHUs, HOPMAaTUBHBIX U METOAMUYECKMX MAaTE€pPHAJIOB MO0 TEXHOJIOTMYECKON MOATrOTOBKE
IIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3ALUHN U CEPTUPHUKAIIMHA OCHOBHBIX THUIIOB HAHOMAaTEPUAIOB
¥ HAaHOCHCTEM HEOPraHWYEeCKOH M OpraHMYecKOW MpUPOIb! (TBEPHBIX, KUAKUX, TelIe00pa3HbIX,
a’pO30JIbHBIX ), BKIFOYAst HAHOTUIEHKH W HAHOCTPYKTYPUPOBAHHBIE MOKPBITHS, a TAK)KE M3JIEITHN
Ha UX OCHOBE M NPOIIECCOB MOJYYEHHUS C 3JIEMEHTAaMH SKOHOMHMUYECKOTO aHaliM3a U y4eToM
NpaBUJI TEXHUKK O€30MacHOCTH, MPOM3BOJICTBEHHON CaHUTApHH, MOKapHOH O0€30macHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CHoCOOHOCTHIO TIPUMEHSTh HAaBBIKA HCIIOJNB30BAaHUS TEXHUYECKHX CPEICTB LIS
U3MEPEHUsT M KOHTPOJII OCHOBHBIX MapaMETPOB TEXHOJIOTWYECKUX IMPOLECCOB MOJIY4YEHUS U
CBOICTB HAHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YJIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaaoB u usaenuii u3 Hux (IK-7).

4. OPTAHMU3ALUA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIM3ALINN
ITPOI'PAMMbBI BAKAJIABPUATA

4.1 O01mas xapaKkTepucTHKA 00Pa30BaTeILHOI 1eATeJTbHOCTH

OO6pasoBarenbHas A€ATEIBHOCTD 0 MpOorpaMMe OakajgaBpuaTa MmpeaycMaTpUBacT:

— TpOBEJCHHE YYEOHBIX 3aHATHH MO JUCHUIUIMHAM (MOAYNsAM) B (opMe JIEKIHUH,
CEMHUHApPCKUX 3aHATUH, KOHCYJIbTAalMi, JabopaTopHbIX paboT, UHBIX ¢GopM 00ydeHus,
IPEIYCMOTPEHHBIX YU€OHBIM IJIAaHOM;

—  TPOBEACHUE NIPAKTHK;

— TIPOBEJCHME HAYYHBIX MCCIEIOBAHUN U MOATOTOBKA BHITYCKHOM KBaMU(UKAIIMOHHON
paboThI B COOTBETCTBUU C HAIPABJICHHOCTHIO (TIpoduiiemM) mporpaMMel GakanaBpHara,



— TIPOBEJCHHE KOHTPOJISA KaueCTBAa OCBOCHUS MPOrpaMMbl OakajgaBpuaTa MOCPEICTBOM
TEKYLIEr0  KOHTPOJIA  YCIIEBAaEMOCTH, IPOMEXKYTOYHOM  arrecTauuud  OOy4aroIuxcs,
roCyJapCTBEHHON UTOTOBOM aTTEeCTAllUU O0yJaroIUXCs.

4.2. Y4eOHblii IUIaH MOATOTOBKH 0aKaJIaBpPOB

VY4eOHbI TUIaH MOATOTOBKH OakalaBpoB pa3padOTaH B COOTBETCTBHM C TPEOOBAHHSIMHU
denepanbHOro rocy1apcTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa 110 HAIPABJICHUIO OJrOTOBKU
28.03.03 — Hanomarepuaibl, yTBEpXKACHHOMY MpHKa3oM MUHHCTEpCTBA 00pa30BaHUs U HAYKH
Poccutickoit ®eneparuu ot 07.08.2014 Ne 938.

B yuebHOM mnane oTtoOpaskeHa JIOTHYECKas MOCJIEN0BATEIbHOCTh OCBOCHHS LIUKIOB U
pasnenoB OOIl (gucuuIUIMH, NPakKTHK), oOecreyuBaroluX (OpPMUPOBAHHE KOMIETEHLUI.
VYkazana o0masi Tpy10eMKOCTh JUCLHUIUIMH, MOJyJIeH, IPAaKTUK B 3aYETHBIX CIUHHIIAX, a TAKXKe
ux o011as U ayAUTOpHasi TPYAOEMKOCTh B yacax.

VY4eOHbIH TU1aH MOATOTOBKHM OakanaBpoB 1o HanpasieHuto 28.03.03 «Hanomarepuansiy,
npo¢ b NOATOTOBKU «XHUMHUYECKasi TEXHOJIOI M HAHOMATEpHalOBy, IPUIIAraeTcsl.

4.3. KanennapHblii yueOHblii rpauk

[locnenoBarenbHOCTh peanu3aldy MpPOrpaMMbl OakalaBpoB IO TOAaM U CEMECTpaM
(BKITIIOUAsE TeopeTHyecKkoe OO0yueHHEe, MPAKTUKH, HAYYHbIE HMCCIEIOBAHUSA, MPOMEKYTOUYHBIE U
rOCy/IapCTBEHHYIO WTOTOBYIO aTTECTAllMM, KaHUKYIbI) MPUBOJUTCS B KaJCHAAPHOM y4eOHOM
rpaduke (MprIoKeHHe — pabouuil yueOHbIH MJ1aH).

4.4, AHHOTAUMH PadOYHUX MPOTPAMM JAUCHUILIHH
4.4.1. IucuMiuimHbl 0053aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«HAnocrpanuplii m3u1k» (b1.6.1)

1. Iear AMCHMIUIMHBI: TPUOOPETCHHE CTYACHTAMH OOIIeH, KOMMYHHKATHBHOM U
npodecCHOHANBFHOM KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax S3bIKOBOU
MOATOTOBKMA  TO3BOJIIET  HCIOJIb30BaTh  HMHOCTPAHHBIM  SI3BIK  MPAKTHYECKH KAk B
npodeccuoHanbHOM (MPOU3BOJCTBEHHOM M HAy4YHOH) MAEATeNbHOCTH, TaK W JJIS  Ienel
caMmoo00pa3oBaHMsI.

2. B pe3yabrare wu3yyeHMs [UCHUILUIMHBI oOyyaommiics 10 MporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccunonansubivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHuusaMu:

CIOCOOHOCTBI0O K KOMMYHHKAIIMUM B YCTHOM W MHCBMEHHON (opmax Ha pycckoM u
MHOCTPAaHHOM  f3BbIKaxX JUId pelIeHHs 3aJad MEXKIMYHOCTHOIO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- COCOOHOCTBIO MPUMEHSTh HaBBIKM cOOpa JAaHHBIX, U3YUEHUs, aHAINU3a U 000OLICHUS
HAyYHO-TEXHUUYECKON MH(pOopManuu Mo TeMaTHKe HCCIeA0BaHus, pa3pad0TKU U UCTIOIb30BAHUS
TEXHUYECKOM JIOKYMEHTAIlMM, OCHOBHBIX HOPMATHUBHBIX JIOKYMEHTOB II0  BOMpOcCaM
WHTEJJIEKTYaTbHOW COOCTBEHHOCTH, TIOJITOTOBKH JIOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMICHUIO
Hoy-xay (OITK-4);

3Hamy:

OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCUUECKHUX €IUHUI] U OCHOBHBIE CJIOBOOOpa3zoBa-
TEJIbHbIE MOJIEIH;

PYCCKHE SKBHUBAJIEHThI OCHOBHBIX CJIOB U BBIpaXXEHHH MpodeccuoHaIbHOM peyu;

OCHOBHBIE TIPUEMBI U METOIbl pedepupoBaHUS W AHHOTUPOBAHUS JIUTEPATYPHI IO
CHEIHNaIbHOCTH;
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MACCUBHYIO JIEKCUKY, B TOM 4YHCJIe OOUICHAYYHYIO U CHEIHaIbHYI0 TEPMUHOJIOTHIO, He-
00X0IMMYI0 JIJIsl paOOThI HAJl TUTIOBBIMU TEKCTAMH,
MIpHeMbl pabOThI C OPUTHHANIBHOI JIUTEPATYPOil 1O CHEHATBbHOCTH;
ymemy:
paboTaTh C OPUTHHAIBHOM JTUTEPATYpPOI 10 CIEUATBHOCTH;
paboTaTh CO CIOBapeM; BECTH JICIOBYIO MIEPEIUCKY HA U3y4aeMOM SI3BIKE;
BECTU PEUYEBYIO JIEATEIbHOCTh MPUMEHHUTENBHO K chepe ObITOBOM U mpodheccHoHaIbHOM
KOMMYHUKAIUU;
gnademsn:
HaBBIKAMU M YMEHUSIMH PEYEBOM JEATEIBHOCTH MPUMEHUTENHHO K cepe ObITOBON U
npodeccuoHanbHOM KOMMYHHUKAIIUU, OCHOBAMH ITyOJIMYHON peyu;
dbopmMamMu JETOBOM TEPEeNnuCKH, HaBBIKAMHU IIOATOTOBKM TEKCTOBBIX JOKYMEHTOB B
yIpaBIECHYECKON JesITeIbHOCTH;
OCHOBHOW MHOSI3bIYHOM TEPMUHOJIOTUEN CIIEHUAIBHOCTH;
OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JTUTEPATYPHI MO CIIEHUATBHOCTH.
3. KpaTkoe coep:kaHue M CIHUILIAHBI
Beenenue. Ilpenmer u ponb MHOCTpaHHOrO s3blka. KpaTkue wucropuyeckue cBeAeHHs 00
M3y4aeMOoM s3bIKe. 3a]]a4i ¥ MECTO Kypca B MOJITOTOBKE OaKanaBpa TEXHUKH U TEXHOJIOTHH.
Monyns 1. l.I'paMmaTuueckue TpyAHOCTH U3y4aeMOro sI3bIKa:

1.1 JInuynble, npuTAkKaATEIbHbBIE U IPOYHE MECTOUMEHUS.

Cropsioxenue riarona-cBs3ku.l3MeHeHue riaroia-cBsi3ki B popMax HACTOSIIETO BPEMEHH.
OO0pa3oBaHue pa3IMYHBIX BUJOBPEMEHHBIX (POPM C IMOMOIIBIO Taroia-cBsizku. Obpa3zoBaHue u
ynotpebienue ¢opM MacCUBHOro 3ajora. M3MeHeHue riarona-cBsi3KM B pa3iMuYHbIX (popmax
npouleuero 1 Oyaymero BpeMeHu. [ naroi-cBsi3ka B OTpULIATENbHBIX IPEITIOKEHUSAX.

1.2 Tlopsimok cioB B mpenioxeHuu. [IpsmMoil mopsaoK ClIOB YTBEPAUTEIHHOTO MPEAIOKEHUS B
pa3IMuYHBIX BUAOBpPEMEHHBIX ¢opmax. M3MeHeHHe TMOpsaKa CJIOB B  BONPOCHUTEIHLHBIX
nperioxeHusx. [lopsaok clI0B U MOCTpOEHUE OTPULIATENBHBIX MpeIIoXKeHU. DMpaTuueckue
KOHCTPYKLUH.

Monynb 2. |l.YUreHne TeMaTHueCKUX TEKCTOB:

2.1. BBenenue B CIEUaIbHOCTh
2.2 JI.11. Menneneen
2.3. PXTY um. JI.1. Menneneena
[TonsiTvie 0 BUAAX YTEHUs HA MPUMEpaxX TEKCTOB 0 Xumuu, HanHomexHono2uu, [{.M. Menoeneese,
PXTY um, /[.U. Menoeneesa.

AKTUBM3a1US JEKCUKU POYUTAHHBIX TEKCTOB.
Monynsb 3. lll.ITpakTika ycTHOM pedn o TeMam:

3.1. «I"'oBOopuM 0 cebew,

3.2. «Bropoze»,

3.3. «PaiioH, T11€ g KUBY».

Momnosnorudeckas pedb 10 TEME «0 cede».
Monyns 4. |.I'paMmmaTHueckie TpyAHOCTH U3y4aeMOoro sI3bIKa:

4.1. Unpunutus. ®opmbl nHuHUTHBA. [IpoomkeHHbIN 1 neppekTHBIN HHGUHUTHB. DyHKINN
MHOUHUTUBA B npeuioxkeHnu. OOpa3oBaHue U ynoTpedieHne WH(UHUTUBHBIX 000POTOB THIA
«CTIO)KHOE TOMJIeXKAIIEe» M «CI0KHOE JOMOJHEHHe». BapuaHTbl mnepeBoja MHPUHUTHUBHBIX
000pOTOB Ha PYCCKHI SA3BIK.

4.2. Bunospemennsle hopmbl rinarosioB. O6pa3oBaHue MPOCTHIX, TPOAOHKEHHBIX, MePHEKTHBIX
U 1eppeKTHO-TPOIOJIKEHHBIX BpeMeH. BonpocuTenbHble IpeaoKeHHsI B pa3InYHbIX BpeMeHax.
OO6pa3oBaHre OTPUIIATEILHBIX (JOPM TJIaroia B pa3InuHbIX BpEMEHAX.

Moaynas 5. Il.M3yuatomiee uTeHME HAy4YHO-TIOMYJSPHBIX TEKCTOB 10  BBIOpaHHOU
cnenuanbHocT. [IpumMepHas TemaThKa TEKCTOB:

5.1. «Hanomarepuasnbl, HAy4HbI€ METOABI»

5.2. «HaHOTEXHONIOrMH HA XUMUYECKOM MPEANPUATAN.
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Monyns 6. 1. [IpakTuka ycTHON pedn 1Mo Teme
6.1. «Cmyoenueckas iHcuszmby.
6.2. «Hanomarepuasnbl B XUMHUYECKON TEXHOJIOTHH

Mognayisb 7. |. I'paMMaTruyeckue TpyIHOCTH U3y4aeMOro s3bIKa:
7.1. Tlpuuactus. I[lpuyacTusi Hacrosmiero W npomieamero BpemeHH. [lepdexTHbie ¢GopMbl
npudacTvs. MecTo npuyacTuil B peiiokeHuu. Pasnunslie BapuaHThl IEPEBOIA IIPUYACTUN HA
pycckuii sa3bIK. [IprdacTHRIE 000POTHI M IPUEMBI UX MEPEBO/A HA PYCCKUM S3BIK.
7.2. CocnararenbHoe HakjIoHEHHE. DOpMBI cocltaraTeIbHOrO HAaKJIOHEHHS B U3y4aeMOM SI3bIKE.
MopanbHble TIarojsl U UX MCIOJIB30BAaHUE B MPEJIOKEHUSIX B COCIAraTeIbHOM HAKJIOHEHUHU.
Tumnel ycnoBHBIX IpeulokKeHUN. BapuaHThl nepeBoja MpEIOKEHUHM B COCIArarelbHOM
HAKJIOHEHUU U YCIIOBHBIX MPEUIOKEHUMN.

Monayns 8. Il.M3ydatomee uteHne TeKCTOB MO Temartuke: «Jlaboparopusi»;«l3mepenus B
CHEIMAalIbHOM TabopaTopum.

Mopyns 9. lll.IIpakTuka yctHol peun o TemaMm: «CTpaHa u3ydaeMoro sizbikay,«lIpoBenenue
JIEJIOBOM BCTPEUN», «3AKIIOYEHUE KOHTPAKTa.

4. O0beM y4eOHOM JUCHHILINHBI

Bunst yueOHOI paboThI B 3agerHBIX B akanem.
SIMHHIIAX gacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 8,0 288
AYJAUTOPHBIE 3aHATHSL: 2,7 96
Jlexruu (JIek) 0 0
IMpakTrueckue 3anstus (I13) 2,7 96
CamocrositeabHas padora (CP): 4,3 156
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3amMeH
(36)

AHHOTanuA padoyeil MPOrpaMMbl THCUUIIMHBI
«®unocodpun» (b1.5.2)

1. Heab AMCHMIIMHBL. cHOPMUPOBATh Y CTYJEHTOB KOMIUIEKCHOE IMpEJICTaBICHUE O
poiu u mecrte (uiIocopUU B CUCTEME I'YMaHUTApHBIX, COLMAJIBHBIX M €CTECTBEHHBIX HAYK,
NO3HAKOMUTh HUX C OCHOBaMH (PUIOCO(PCKOro 3HAHMS, HEOOXOTUMBIMHM JUIl pELICHUs
TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3yabraTe wu3y4YeHUs IHCHMIUIMHBI O0y4YalOIMiici 1O mporpamMmme
0akajaBpUaTa J0JI/KeH:

Obnaoams cnenyromumu o0mekynbTypHbiME (OK), obmenpodeccuonansubpiMu (OI1K)
u npodeccuonanbubiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MCMOJIb30BaTh OCHOBBI (PHIIOCO(CKUX 3HAHUM, aHAIU3UPOBATh IJIaBHbBIE
3Tarbl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO PA3BUTHA IS OCO3HAHMS COLMAIBHOW 3HAUUMOCTH
cBoeit nesrensHocTH (OK-1);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHIO, K OOOOIEHHIO, aHAJIU3y, BOCHPUSATHIO
uH(pOpMaIIH, MOCTAHOBKE 1SN U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO KPUTHMYECKU OIIEHWBATh CBOU JOCTOMHCTBA M HEJOCTATKH, HaMeuaTb
IYTH ¥ BBIOUPATh CPEJICTBA Pa3BUTHS JJOCTOMHCTB U ycTpaHeHHs HepocTatkoB (OK-12);

3HaMb:

OCHOBHO€ COIepaHHe TIaBHBIX (UI0COPCKUX IIKOJ M HAIpaBIIEHUH, MpeCcTaBUTENIEH
3TUX IIKOJ, CBA3b M pa3iuuue HuX (UIOoCOPCKUX HJIEeH, CBsSI3b HCTOPUKO-(PHIOCOPCKUX
KOHIICTIIIUI ¢ COBPEMEHHBIMHU TPo0IeMaMy HHINBUIYaJIbHON M 0OIIECTBEHHON )KU3HU;

ymemn:

MOHMMAaTh M AaHaJM3UPOBATh MHPOBO33PEHUECKUE, COIHMAIbHBIE W WHIUBUAYaJIbHBIC
npoOJIeMbl COBPEMEHHOM KU3HU; TPAMOTHO BECTH JUCKYCCHIO, apryMEHTUPOBAHO OTCTauBaThb
CBOIO MO3MIMIO M0 3HAYUMBIM (pritocohcKUM MpodieMaM COBPEMEHHOM KU3HHU, ONMUpPasCh Ha
HapaOOTaHHBIN B UCTOPUHU QHIIOCODUHN MaTepUal;
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gnademsn:

KAaTerOPUAIBHBIM amiapaToM HW3y4aeMOl IUCHUIUIHHBI, (QHIOCOPCKUMH MeTOJdaMH
aHaJIM3a Pa3IMYHbIX POOJIeM, HaBbIKaMU (GUIOCOPCKON KYIbTYpPHI Ui BIPAOOTKH CUCTEMHOTO,
LEJIOCTHOIO B3IJIAA HA JIEUCTBUTEIBHOCTH U MECTO SKOHOMHMKH B 3TOW LEJIOCTHOM KapTHUHE
MUpa.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

Beenenue. dunocodus, ee mpoucxoxaeHNE U POJIb B OOIIECTBE.

Mopnyasb 1. OcHoBHBIE GHIIOCOPCKHE HIKOJIbI.

Antnunas ¢unocodus (mocokpatuku, coductel, Cokpar, Jlemokput, Ilnaros,
ApucToTenb, TMHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHBIE TMPOOIEMBbI CPEIHEBEKOBOI
bunocopun u smoxu Boszpoxknenus. dwnocobus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus [Ipocsemenus. Hemenkas kinaccuueckas ¢unocodus. Pycckas ¢umnocopus XIX —
XX BB. OcHOBbl MapkcucTtckoi ¢unocopuu. OCHOBHBbIE HANpaBICHUS COBPEMEHHOMU
dumnocodpun.

Monayasb 2. Pujiocopckue KOHIENUUHU ObITHS U TO3HAHMSL.

[Ipobnema ObiTus B ucropun ¢unocopuu. I[loHATHA MaTepUaIBHOTO W HICATBHOTO.
OcHoBHble (unocodckre HaMpaBlICHUA: MaTepHalu3M M uaeanu3M. [IpuHimun riodanbHOTO
ABOJIIOIIMOHU3MA B COBPEMEHHOM HAYYHOU KapTUHE MUPA.

Konuenmuu npoctpancTBa U BpeMeHH B UCTOpUH (PUI0coduu 1 HAYKH.

[Tpoucxoxaenue co3Hanus. Poib Tpyaa B mpoucxoxaeHnn co3Hanus. Mneanncriuaeckue
U MaTepuanucTuyeckue KoHuenuuu co3HaHus. Co3Hanue u  Mo3r. Co3HarenbHOE W
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konuenmum rHoceonoruu B wuctopun (umocoduu: CceHCyanusM, paluoHAIU3M,
CKENTHIIN3M, arHOCTUIN3M, KOHIETIIINS BPOXKACHHBIX HJEH, apuopu3M. J[nanekTuka no3HaHus:
YyBCTBEHHOE U parroHanbHoe. OCHOBHbBIC TEOPUH WCTUHBI.

Mopnyas 3. [Ipo6Jiembl yesoBeka B pusrocoduu.

Yenosek kak mpeamet ¢puiocodckoro ananuza B uctopuu ¢puiocodpuu. [lponcxoxnenue
YyeJloBeKa: IPUPOJHBIE U COLMAIbHBIE YCIOBUS aHTPOINOCOLMOreHe3a. buosornueckoe u
coLMaNbHOE B YenoBeke. HAMBUA, MHAUBUIYaTbHOCTbD, TUYHOCTb.

CMbICT KHW3HU W TIpeJHA3HAUYeHHUE deroBeka. JKu3Hb, cMepTh, OeccMeptue. [[Bmkenue
HEHACWINS, €ro pojb B coBpeMeHHOW >ku3HM. llenu u wnenHoctu. CBoboxa Boiud U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUIECKHE IICHHOCTH.

Moayas 4. ®unocodus ucrtopuu U 0d1EeCTBA

YetoBeK B CHCTEME COLUAILHBIX CBA3eH. JlmyHocTh, ©W  Maccel, cBoOoda H
HeoOxoaumocTh. Dunocoduss ucropun: GopMalMoOHHAs W IMBWIM3AIIMOHHAS KOHIEMIUU
UCTOPUYECKOTO Pa3BHUTHsA. lIporpeccucTckue W IMUKIMYECKHEe MOJENU pa3BUTHA. [ ToGambHbIE
npo6eMbl coBpeMeHHOCTH. KOHIenus yCcTOHUMBOro pa3BUTHS U CLICHApUU OYAYILIETO.

O6mectBo u ero crpykrypa. ComuanbHas, MOJUTHYECKAass W JyXOBHas cdepbl
obmectBa. KoHuenmuu rocynapcrsa B ucropuu unocodckoit Mpiciu. I'paxianckoe o61ecTBo
U TIPaBOBOE rOCYAApPCTBO.

Moayas 5. dunocodekue npodieMbl XUMUAM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHMe. CTpyKTypa Hay4dHOT'O 3HaHMs, €r0 METOJbl U (POPMBI.
HayuHnble peBOIIOIMU M CMEHa TUIOB pallMoHaIbHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HAYK{ ¥ OTBETCTBEHHOCTh YYEHOTO.

[Ipobnema cooTHOmIEHUS] HAayku M TeXHUKU. CoIMaiabHbIe IOCIEACTBUS HAay4HO-
TEXHUYECKOTO Iporpecca. DTHYECKHE W DKOJOTUYECKHE HMIIEPATUBBI PAa3BUTHS HAYKH W
TEeXHHKH.

MecTo XMMUHU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas po0IeMa XUMHH KaK HAyKH H
npou3BojacTBa. llenn w  3amaum  xuMudeckoil  TexHosmoruu. Cneuupuka  XUMHKO-
TEXHOJIOTUIECKOTO 3HaHUS: (YHIAMEHTAIBHOE U MPUKIATHOE, SMIUPUIECKOE U TEOPETUIECKOE.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunael yue6HOM paboTHI B 3auerHbIX ‘ B akanem.
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eIMHULIAX gacax
Oo6masi TpyA0eMKOCTh TUCIHILJIMHBI M0 Y4eOHOMY TIAHY 5,0 180
AyAUTOpPHBIE 3aHATHSL: 1,3 48
Jlexmm (Jlek) 0,9 32
[MpakTrueckue 3austus (I13) 0,4 16
CamocrositesibHas padora (CP): 2,7 96
Buja xoHTpOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«HUctopus» (b1.5.3)

1. Heab qucuMIIMHBI: GOPMUPOBAHKE Y CTYJCHTOB KOMIUIEKCHOTO TPEICTaBICHUS O
poIuM M MeCTe MCTOPMM B CHCTEME TyMAaHWTAPHBIX M COLMAIBHBIX HAyK, KYJIbTYPHO-
UCTOpHUYECKOM cBoeoOpazun Poccum, ee mecTte BO BCEMHUPHO-HCTOPHUYECKOM Tporecce, o0
0COOEHHOCTSIX M OCHOBHBIX 3Tamax €€ MCTOPUYECKOro Pa3BUTHUS; BBEJICHHE CTYIEHTOB B Kpyr
HUCTOPUYECKHX MTPOOJIEM, CBSI3aHHBIX € 001acThIO Oy yiiel mpoheCCUOHATBLHOM IS TEIIBHOCTH.

2. B pe3yabraTe wu3y4YeHUs JHCHMILUIMHBI O0y4yaloIMiici 1O HporpamMmme
0akajaBpUaTa J0JI’KeH:

Obnadamys cnepyrommumu o0mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubivu (I1K) komnereHmsIMH:

- CIIOCOOHOCTBIO UCHOJIB30BAaTh OCHOBBI (PMIOCO(CKUX 3HAHUH, aHAIU3UPOBATh IJIaBHbIC
3Tanbl U 3aKOHOMEPHOCTH MCTOPUYECKOI'O Pa3BUTHS ISl OCO3HAHUS COLMAIbHONW 3HAYMMOCTH
cBoeii gesrenpaoctu (OK-1);

- OCO3HaBaTb LIEHHOCTb POCCUMCKOW KYJBTYPBI, €€ MECTO BO BCEMHMPHOM KYJIBTYpE,
YBQKUTEIBHO U OEPEKHO OTHOCUTBHCS K MCTOPUYECKOMY HACIEIUIO U KYJIbTYPHBIM TPaIULIUAM
(OK-19);

3Hamy:

OCHOBHBIE HaIlpaBJICHUs, IPOOJIEMbI U METO/Ibl HCTOPUUYECKON HAYKHU;

OCHOBHBIE JTallbl M KIIOYEBBbIE cOObITUA HcTOpuu Poccum M Mupa; 0coOEHHOCTH
Pa3BUTHUSL POCCHUKCKOIO TOCYNapCTBa, BBIJAIOIIMXCA JesiTesiedl OTEYeCTBEHHOW W BceoOllei
HCTOpUH;

ymemy:

COOTHOCHTh OOIIME HUCTOPUYECKHE TMPOLECChl U OTAeIbHbIE (DAKThl; BBISBIATH
CYILIECTBEHHbIE YEpThl MCTOPUYECKUX TPOIECCOB, SBICHUN M COOBITUH; aHAIW3HPOBAThH
COLMAJIbHO-3HaYMMBbIe ITPOOIIEMBI;

(GbopMyIMpOBaTh U APTYMEHTUPOBAHO OTCTAaMBATh COOCTBEHHYIO MO3UIIMIO 110 Pa3IMYHbIM
npo0iieMaM UCTOPUH;

gnademn:

MIpeICTaBICHUSIMU 00 UCTOPUH KaK HayKe, €€ MECTe B CUCTEME 'YMaHUTapPHOI'O 3HAHUS;

MPEJCTaBICHUSAMU 00 OCHOBHBIX 3Tanax B MICTOPUU YEJIOBEUECTBA U UX XPOHOJIOTHUH;

KaTeropuaJbHO-TIOHATUHHBIM alapaToM U3y4aeMoW JUCIUIINHBL,

HAaBBIKaMU aHAJIN3a HCTOPUYECKUX UCTOUYHUKOB.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

ITonaTue 06 UCTOPUU KaK HayKe, 0 €€ MECTe B CUCTEME COLIMAIbHO-TYMAHUTAPHBIX HAYK,
U3JIaraloTCsl OCHOBBI METOOJIOTUU HCTOPUUECKON HAYKH.

Conepxanre M 00mIas XapaKTEPUCTHKA OCHOBHBIX ATAllOB OTEYECTBEHHOM HCTOPHUHU.
Havano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycbh. OTHOKYIBTYpHBIE M COLMAIBHO-
MOJIMTUYECKUE  TIPOLIECCHI  CTAHOBJIIEHHWS  POCCHHMCKONM  rocynapcTBeHHocTH. IlpuHsatue
XPUCTUAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. O6pa3zoBanue Poccuiickoro rocynapcrsa, €ro
ucropuueckoe 3HaueHue. Poccns B cepequne XVI — XVII BB.
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Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAEpHU3AUMHU M ITPOCBEUICHUS.
Pedopmer Ilerpa 1 kak mepBas TOMNBITKA MOJEPHU3ALMU CTpaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoil umiepuu. OCHOBHBIE HaIpPaBICHUS «EBPONEU3ALMNW» CTPAHBIL.
DOBOIIOLIMS COLMAIBHONM CTPYKTYpHI oOmmecTBa. JlanpHeimee pacumpenue rpanul Poccuiickoit
UMIIEpUU.

Poccus B XIX cronerun. Ilpombimennsiii nepeBopot B EBporne u Poccun: obmiee u
ocobenHoe. Baxkneiimme ycinoBus nepexoaa Poccun k HHIyCTpHaIbHOMY OOIIECTBY — pELICHHE
KPECTBhSIHCKOTO BOIIPOCA U OTPAaHUUYEHUE caMoepkKaBus. [[uTenpbHOCTb,
HEIOCIIEI0BaTENbHOCTD, IMKIMYHOCTD Ipolecca OypikyasHoro pedopmuponanus. Poiab
CyOBEKTUBHOTO (pakTopa B peogoneHnn orcraBanus. Pepopmer XIX Beka, Ux 3HaUCHHE.
OoOwmecrBennble nBMkeHUs B XIX Beke.

Poccus B mauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COMATBLHO-KOHOMHYECKOTO
paszButus Poccuu B Hayasie XX Beka. OObEKTUBHAS MOTPEOHOCTh HHAYCTPHAIBHON
mozaepuuzaiuu Poccuu. CootHolenue nonutuueckux cuil B Poccun B Havane XX Beka.
Hapacranue xkpusuca camozaepxanusi. [lepBas poccuiickas peBomtonus. O6pazoBaHue
MOJUTUYECKUX NapTui. ['ocygapcTBeHHas qyma Hadana XX BeKa KaK MEPBbIA OIbIT
poccuiickoro napiamentapusma. CronbIinuHcKas arpapHas pegopma. [lepBas mupoBas BoitHa u
yuactue B Heil Poccun. deBpanbckas pepostonus 1917r. 1 KOpeHHbIE U3MEHEHUS B
MOJIMTUYECKOU KU3HU CTPAHBI.

dopmupoBaHUE U CYIIHOCTh coBeTcKoro ctposi (1917-1991rr.). IloaroroBka u modena
Oxkta0pscKoro BoopykeHHoro Bocctanusi B Ilerporpane. II Beepoccuiickuii che3q CoBeToB u
€ro peleHusi. JKOHOMHYECKas U COLMalIbHAs MOJINTUKA OOJIbLIEBUKOB. I'paskjaHCKasi BOMHA U
uHocTpaHHas uHTepBeHuus. Cynp6a u 3Hadenne HOIla. YTBepkneHue ogHONAPTUIHOMN
nonutuaeckor cucrembl. O6pazoarre CCCP. [Tomutudeckas 60pr0a B MapTUH U TOCYAAPCTBE.
CCCP B roap! nepBsix natuieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHuE peKUMa JIUYHON
Bractu CTanMHa M KOMAaHJHO-aJMUHUCTPAaTUBHON CHCTEMBl YIPABIEHUS TOCYIapCTBOM.
Buemmnss nonmutuka CCCP B 20-30-e rr. CCCP Bo BrOpoii MupoBoii u Benukoi
OteudecTBEHHOH BOMHE. VI3MeHEHNE COOTHOIIEHUS CUJI B MUpPE MOCJE BTOPOH MHPOBOM BOMHBI.
Havano «xonognoit BoHHB. TpyaHoctu mnocineBoeHHoro pazsutus CCCP. VYixecroueHue
MOJIUTUYECKOTO  pEeKMMa W HAeonorudeckoro  KoHtposis.  IlombiTku  OOHOBIEHUS
«rocynapctBeHHoro counanusmMay. XX cbe3a KIICC u ocyxnenue Kynbra tuuHoctd CTtanuHa.
«OrtTenenb» B 1yXOBHOH cdepe. DKoHOMHUYECKHE pedopMbl cepearHbl 60-X roJoB, MPUUHHBI
UX He3aBeplleHHOCTH. HapacTaHue KpU3HCHBIX SIBIEHUIl B cOBEeTCKOM oOmectBe B 70-e —
cepenune 80-x romos. BuemHss nonutrka CCCP B koHne 60-x Havane 80-X TIT.: OT pa3psaku K
000CTpPEHHI0 MEXIyHapoAHOH oOctaHoBKH. «llepecTpoiika»: CyIIHOCTb, II€NH, 3a/ayH,
OCHOBHBIE dTarbl, pe3yiabTaThl. Pacmag CCCP. O6pazoBanue CHI'.

CraHoBeHHE HOBOW poccuiickoil rocynapctBeHHocTH (¢ 1991- mo Hacrosiee Bpems).
JInbepanbHas KOHUENIMS POCCUMCKUX pedopMm: mepexon K pblHKY, (GOpMUPOBaHUE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» >KOHOMUYECKHX
pebopm B Hauame 90-x romoB. Koncturymus Poccuiickoit  ®Depepanun  1993r.
MesxHannoHanbHble OTHOIIeHHs. [lonmuTdeckre mapTuu M OOIIECTBEHHBIEC ABIMKEeHUS Poccuu
Ha coBpeMeHHOM »Tane. Poccuss Ha mytm MmozaepHuszauuu. Poccust B cucreme MHPOBOM
SKOHOMUKH U MEKIYHAPOIHBIX CBSI3EH.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunast yueOHoM paboTh B 3agerHbIX B akanem.
eIMHUIIAX Jacax

O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,88 32
[Tpaktuyeckue 3ausatus (I13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH

15




| (36)

AHHOTanugA padoyeil MpOrpaMmbl AHCUUIIMHBI
«Du3nueckas KyJabTypa u ciopt» (b1.5.4)

1. Hean TUCOMIIMHBI:

—  OBJIaJICHME METO/0JIOTHEN HayyHOr0 O3HAHUS (PU3UYECKOM KyJIbTYpBI U CIIOPTA;

— OBJIAJCHHME CUCTEMOH MPAKTUYECKMX YMEHUH U HaBBIKOB, O00ECIEUMBAIOIINX
COBEPILIEHCTBOBAHHE MCUXO(PU3NIECKUX CITOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEH WCHOJB30BaTh pasHoOOpasHbie (OpMBI  (pU3HUECKON
KYJIBTYpBI, CIIOPTAa M TypU3Ma JUlsl COXPAaHEHUS MU YKPEIUICHUS CBOETrO 3J0POBbS U 3I0POBbs
CBOUX OJM3KUX B IOBCEAHEBHOM KHU3HH U MPOPECCHOHATBHOMN NEATETLHOCTH,

—  (opmupoBaHHE MOTHBAIIMOHHO-IIEHHOCTHOT'O OTHOWICHHS K (PU3NUECKOH KYJIbTYpE,
(u3n4ecKOMY COBEPLICHCTBOBAHHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3/10pPOBBIN 00pa3 xKHU3HHU.

2. B pe3yabraTe wu3y4YeHUs [IHCHMIUIMHBI OO0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypasiMu (OK), obmenpodeccuonansubivu (OIIK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIMAMU:

- CIIOCOOHOCTBIO K caMoopranu3anuu u camoodpaszosanuto (OK-5);

- CIIOCOOHOCTBIO MOJIEPKUBATh JTOJKHBIN YpOBEHb (PU3UUECKOM MOATOTOBIEHHOCTH IS
o0ecrieueHus IOJTHOLICHHOH colmalibHOM 1 npodeccnonansHoi nesiteiaproct (OK-7);

- CIIOCOOHOCTBIO MPUMEHATH CPEJICTBA CAMOCTOSITEIBHOI'O, METOJMYECKHU MPABUIBHOIO
UCIIOJIb30BAHUS METOIOB (PU3MYECKOr0 BOCIUTAHUS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTM)KEHHUIO JOJDKHOTO YPOBHS (PM3UUECKOM MOATOTOBIEHHOCTH JUIS
obecrieueH s OJTHOLIEHHOH colMalbHOM U npodeccnonanbHol nesiteraproctd (OK-18);

3HamMb:

—  HayyHO-IPAaKTUYECKHE OCHOBBI (PM3UUECKOM KyJIbTYphI U CIIOPTA;

—  COLMAJIbHO-OMOJIOTMYECKUEe OCHOBBI (PU3MUYECKON KYIbTYpPbI U CLIOPTA;

—  BJIMSHHME O3/JOPOBUTENIBHBIX CHCTEM (DU3MUECKOrO BOCIMTAHUS Ha YKpEIUIEHHE
3/10pOBbsI, MPOGUIAKTUKY MPOPECCHOHATIBHBIX 3a00JI€BaHUM U BPEHBIX PUBbIUEK;

— CcImocoObl  KOHTPOJSI M OLEHKHM (U3MYECKOTO pa3BUTUS U (PU3HYECKOH
MOJIFOTOBJIEHHOCTH;

— TpaBuJia U CHOCOOBI MJIAHUPOBAHUS MHJMBUIYaIbHBIX 3aHATHH PA3IMYHON 11€JIEBOM
HaIpPaBJIEHHOCTH;

—  HCTOpHIO (U3UYECKON KYIbTyphl M CHOpPTAa, UMETh IPEJICTaBIE€HHE O 3HAUYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO W MHPOBOIO YPOBHS; BaKHEWIINE
JOCTHDKEHUS B 00J1aCTH CIIOPTa;

— cnopruBHble Tpaauuuu MXTU-PXTY um. J[.U. Menneneesa, HOMHUTH O MOJABUTAX
CIIOPTCMEHOB B rojibl Bennkoit oreyecTBeHHOM BOMHBI 1941-1945 )

ymemn:

—  caMOCTOATENbHO 3aHMMATHCS (PU3MUECKON KyJIBTYpOl U CIIOPTOM;

—  OCYILECTBJIATh CAaMOKOHTPOJb 3a COCTOSHMEM CBOEr0 OpraHu3Ma M coOJroaaTh
NpaBUjia TUTUEHBI U TEXHUKU 0€30MacHOCTH;

—  OCYIIECTBJIATH TBOPYECKOE COTPYIHHUYECTBO B KOJJICKTUBHBIX (opMax 3aHATUIH
buznyecKoil KyabTypol U CLIOPTOM;

gnademy:

—  CpeICTBAaMM M METOJaMH YKpEIUIEHUs] MHAWBUIYaJbHOTO 370POBBS, (PU3NYECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOW MOJITOTOBIEHHOCTH, HEOOXOAUMBIM ISt
Ka4eCTBEHHOT'0 YCBOCHHUS MPO(ECCHOHABHBIX YMEHUN U HaBBIKOB B IIpoliecce 00yueHHs B BY3€,
JUIs o0OecrieyeHusl TIOJIHOIICHHOW COIHMAIbHOW W TPO(EeCCHOHATBHON NeSTeIbHOCTH TIOCIIe
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OKOHYaHUS y4eOHOTO 3aBe/ICHUSI.

3. KpaTkoe conep:xkaHue TUCHUILIHHBI

Mogayins 1. [Ipenmet «®usndeckas KyibTypa u cnopt». Mcropus ®KuC

Mopyns 2. OcHOBBI 310poBOTr0 00paza xxu3nu (30K)

Monyns 3. buosmornueckre 0CHOBBI (PU3UYECKON KYJIbTYPHI U CIIOPTa

Monyns 4. [IpodeccrnonansHo-puKIIaaHas GU3NIecKas KyJabTypa U CIopT

Ka:knbiii MoayJib porpaMMbl HMeeT CTPYKTYPY:

- JICKIMH WK TEOPETUYECKUMN pa3ae;

- TPAKTUYECKUM pa3jelsl, COCTOUT H3: METOAUKO-TIpakThueckux 3aHsatuii (MII3) u ydeOGHO-
TPEHUPOBOYHBIX 3aHATUH (IIpodecCHOHATBHO-TIPUKIIaIHAs Gu3nuecKkas moaroroska, [1I1PII);

- KOHTpobHBIH paszaen (KP).

Teopernueckuii pazgen GopMuUpyeT CUCTEMY HAYYHO-TIPAKTHYECKHX U CIELUATBHBIX
3HaHUW, HEOOXOMUMBIX JUId T[OHUMAHUS HOPUPOJHBIX U  COLMAIBHBIX  IPOLIECCOB
GbyHKIIMOHUPOBaHMS (PU3MYECKON KyIbTYyphl OOIIECTBA M JTUYHOCTH, YMECHHS WX aJalTHBHOTO
TBOPYECKOTO  HMCIOJB30BAaHUS Ui  JUYHOCTHOTO U MPO(PECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEPILEHCTBOBAHUS, OPTraHU3alUU 3JOPOBOTO 00paza *HU3HH NP BBHIIOJHEHUN y4eOHOI,
po(hecCHOHANBEHOM U COLIMOKYIBTYPHOM JAE€ATEIbHOCTH.

MeTtoauko-npakTu4ecKue 3aHATHSA IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco6oB (opMUPOBaHUS Yy4EOHBIX, MPO(ECCHOHANBHBIX M XU3HEHHBIX YMEHUN U HaBBIKOB
cpeacTBaMu (PU3NIECKOM KYJIbTYpHI U CIIOpTA.

Ha MeTtoanko-npakTHYECKUX 3aHIATUSIX YAENSIeTCS] BHUMAHUE:

- OCHOBHBIM Npo0JieMaM CIIOPTUBHON TPEHHUPOBKHU;

- BIMSHUIO (U3UYECKHX YIOpaKHEHUH Ha QopMUpOBaHHE MNPOPECCHOHANBHBIX KadyecTB
OyIylLIero crnenuagucTa U JMYHOCTH 3aHUMAIOILErocs;

- BO3JICHCTBUIO CPEJCTB (PU3NYECKOTO0 BOCIUTAHMS HA OCHOBHBIC (DM3HOJIOTHUECKHUE CUCTEMBI U
3BEHbS ONIOPHO-/IBUTaTEJILHOTO amapaTa 3aHUMAaroIIerocs;

- BOIpOCaM TMPOBEICHUS COPEBHOBaHMWIl (MIpaBHJia COPEBHOBAHMI, CHUCTEMa pPO3BITPHIIIEH,
omnpeneneHue nodenureneii, 000pya0BaHNE U UHBEHTAPh).

IIpodeccuonanbHO-NPUKJIAAHA MOATOTOBKA TMPOBOAWTCS C Y4YeToM Oyaymiei
pohecCuOHANBHOM e TeIbHOCTH CTY/IEHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upYIOTCSs Ha  IIMPOKOM  HCIOJIb30BAHHUU
TEOPETUYECKUX 3HAHUN M METOAMYECKMX YMEHHUI, Ha NMPUMEHEHHH Pa3HOOOpPa3HBIX CPEICTB
buznyecKkoil  KylIbTYphl, CIOPTHBHOW U  NPOPECCHOHANBHO-IPUKIATHON  (DU3HUECKON
MOJIFOTOBKU CTYJEHTOB.

KonTpoabublii pa3zgen. Kpurepuem ycHemHoCTH OCBOEHHS Y4eOHOro MaTepuala
ABJIIETCS OLEHKA NPEINOo/aBaTess, YUYUTBIBAIOIIAS pe2VAApHOCHb NOCeueHuss 0013amenbHblX
VueOHbIX — 3aHAmMuUll, 3HAHUW TEOPETHUYECKOro pasfena MporpaMMmbl U BBIIOJIHEHUE
YCTAaHOBJIEHHBIX HA JAHHBIH CEMECTp KOHTPOJbHBIX TECTOB oOmel ¢u3nyeckol u
TEOPETHUYECKOW MOATOTOBKU ISl OTAENIBHBIX TPYII PAa3IM4YHONM CHOPTUBHOW HANpPaBIEHHOCTH.
KP BXODUT B MpakTUYECKUE 3aHATHUS.

4. O0beM y4eOHOH JUCHUIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIUHUIIAX yacax
O01as TPyA0eMKOCTh TUCHUILIHHBI 110 Y4€0HOMY IJIAHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 2,0 12
Jlexm (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 1,67 60
KoHTposbHbIi pa3aesn, BXoaUT B ayautopHble 3ausaTus (KP) 0,11 4
CamocrositeabHas padora (CP): 0,0 0
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI 3)KOHOMHMKH U ynpasJienus npouspoacrsom» (b1.b.5)

1. Henp AWUCHMIUIMHBI. TIOJYYCHHE CHUCTEMBI 3HAHUH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTAX  (YHKIMOHWUPOBAHMS  IMPOMBIIUICHHOTO  TPOM3BOJCTBA B  CHCTEME
HAI[MOHAJILHOW OSKOHOMHKH, OOyYeHHE SKOHOMHYECKOMY MBIIUICHUIO W HCIOJIH30BAHHUIO
MOJTYYCHHBIX 3HAHUW B TIPAKTUYECKOH JESITeIHbHOCTH.

2. B pe3yabrare wu3ydyeHus [UCHUIUIMHBI oOyyamomuiicss 10 MporpaMmme
0akaJjiaBpUaTa J10JI7KeH:

Obnadams cnenyrommumu oomekynbTypasiMu (OK), obmenpodeccunonansubivu (OITK)
u ipodeccuonanbubiMu (I1K) koMmeTreHIMsAMU:

- CIIOCOOHOCTBIO HCIIOJI30BAaTh OCHOBBI JKOHOMHYECKMX 3HAHUW TIPH OIICHKE
3¢ (HEKTUBHOCTH PE3yIbTATOB AEATEILHOCTH B pa3inyHbix chepax (OK-2);

- CIOCOOHOCTHIO  HAXOJUTh  OPTaHW3ANHMOHHO-YIPABICHYCCKHE  PEIICHUS B
HECTaHIAPTHBIX CUTYAIMSIX U TOTOB HECTH 3a HUX oTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTHIO HCIONB30BAaTh OCHOBHBIC TIOJIOKEHUS W METOJBI COIMAIBHBIX,
TYMaHUTAPHBIX U SKOHOMUYECKHX HAYK TPU PEHICHUU MPO(ECCUOHANBHBIX 3a7ad C YUYETOM HX
HOCJICICTBHIA 1151 001ecTBa, 3KOHOMUKH U 3konorun (OI1K-2);

3HAMb:

— OCHOBBI 3KOHOMHKH B PA3JIMYHBIX cepax KU3HEICITCIbHOCTH,

— HOPMATHBHBIC MTPABOBBIC aKThI, PETJIAMEHTUPYIOIINE ICATEIILHOCTD PSP THUS;

— METOJbI pa3pabOTKH OTICPATUBHBIX M MPOU3BOICTBEHHBIX TUIAHOB;

— METOJIbI M CITOCOOBI OTIATHI TPYAQ,

ymems:

— COCTaBJIATH 3asBKH HA 000PYIOBAHHKE;

— COCTaBJIATH OTYETHI IO BHITIOJTHEHUIO TEXHHUECKUX 3aJJaHUN;

— COCTaBIISITh TEXHHYECKYIO JJOKYMCHTAIHUIO;

— OpraHu30BaTh pabOTy KOJUICKTUBA B YCIOBHSIX JCHCTBYIOLIETO TPOU3BOJICTBA;

— TOTOBUTH WCXOJHBIC ITaHHBIC JJIsi BBIOOpAa M OOOCHOBAHMS HAYYHO-TEXHUYCCKHX H
OpPTaHU3AI[MOHHBIX PEIIeHUI Ha OCHOBE YKOHOMHUYECKOTO aHAIN3a;

— paspabaThiBaTh OINEpaTHBHBIE IUIAHBI PA0OT TMEPBUYHBIX MPOH3BOJACTBEHHBIX
MOApa3/IeICHHUI;

61a0emy.

— METOJaMH M MHCTPYMEHTaMU TPOBEACHUS DJKOHOMHYECKOTO aHalmu3a 3aTpaT u
PE3YJIBTATOB EATEIHLHOCTH IPOU3BOICTBCHHBIX ITOAPA3/ICIICHHIA,

— UWHCTPYMEHTAMH IUIAHUPOBAHUS W BBHITIOJHEHUS MEPONPUATHN IO TPOU3BOACTBY
POJKLIMH;

— OCHOBaMH SKOHOMHMYECKUX 3HAHUI B pa3NUYHbBIX c(hepax KU3HEACSITeIbHOCTH.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Mopnyas 1. BBenenne. OCHOBBI PHIHOYHOM IKOHOMUKH

1.1 Dxonomuueckue nompednocmu, 61a2a u pecypcsl. IKOHOMUYECKUe CUCHEMbl U UX
cyugnocmsp. OOIIECTBEHHOE MPOU3BOACTBO M DIKOHOMUYECKUE OTHOIIEHUs. [Ipon3BoACTBEeHHbBIE
BO3MO>KHOCTH OOIIIECTBAa M SKOHOMHYSCKHI BBIOOP. KpuBas MpOn3BOJICTBEHHBIX BO3MOKHOCTEH.
3akoH yObIBaloledl NpenenbHON TONE3HOCTUM. TUIIBI M MOJENH SKOHOMHYECKUX CHCTEM.
DJIeMEHT SYKOHOMUYECKOW CHUCTEeMBI. TpamuiinoHHas SKoHOMUYeckasi cuctema. CoOCTBEHHOCTS:
dbopMBbI 1 TTyTH UX TpeoOpa3zoBaHUs.

1.2 Poinounsiii mexanuszm cnpoca u npeonoxcenus. Cogepuiennas u HecoeepuieHHaAs
KouKypenyuu. ToBapHBIM (PBIHOYHBIN) THI OOIIECTBEHHOTO MPOU3BOACTBA.CYIIHOCTh U
YCIIOBUSI BOSHUKHOBEHHS PhIHKA. BUIBI PIHKOB M UX CTpyKTypa. @yHKIIMK peiHKa. ToBap u ero
cBoiictBa. Cripoc U MpeuioKeHne Ha phIHKE. [[OHATHE «daCTUYHOCTHY». DIACTUYHOCTh CIpoca
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U TpeanokeHusi, ToueuyHas M aAyropas. CoBepileHHass W HECOBEpIIEHHAs KOHKYPEHIIUU.
Mouononusa. MakcuMu3zaius nNpruObUTH MOHOTIOTUCTOM. ONUrOnous.

1.3 Ilonamue HauUOHANbHOU IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUYECKUE
nokaszamenu. IIOHATHS COBOKYIIHOTO CIIPOCA W COBOKYIIHOTO TPEANIONKEHHS, (HAKTOPHI,
BIUSIOUIME HAa uX u3MeHeHus. [lotpebnenus u cOepexeHus. DKOHOMHUUECKHH KpPyrooOoporT.
[TpousBoncTBO, 0OMeH U pactpenenenue. [lotpebnenne, coepexeHnue, MHBECTUIIMA TOBapOB U
YCIIYT.

1.4 @unancosasa cucmema u unancosana noarumuka oouyecmea. 1'ocynapCTBEHHBIN
OIOKET M rocyAapCTBEHHBIN nor. Hajmoru u Hajmorosast cucrema.

Monayab 2. JKOHOMHYECKHE OCHOBBI YIIPABJIEHHs] POU3BOJACTBOM

2.1 Ilpeonpusamue Kak cydveKm polHOYHO20 X03AUCHEA. DKOHOMHYECKHUE 3aKOHBI U
0COOEHHOCTH MX TMpPOSBICHUS Ha mpeanpustTud. Poip  cnenmanmucra XUMHUYECKOH
npoMbllUieHHOCTH. [lpeanpustue B cucteme pbIHOYHOW SKoHOMUKH. [Ipeampusitue — kak
CyOBEKT ® OOBEKT MPEANPUHUMATEIHCKONH  JIeATEIBHOCTH. 3aKOHOAaTelnbHas  0asza
NpeIPUHUMATEIbCKON J1eATelbHOCTH. HOopMaTHBHO-TIPaBOBbIE AaKThl, PErJIaMEHTHUPYIOIINE
NeSTeNbHOCTh Tmpeanpuatus. OpraHu3almOHHO-TIPABOBBIE  (POPMBI  MPEANPHHUMATEICKOM
JESTENIbHOCTH U KPUTEPHUH UX BbIOOpa. DOpMBI COOCTBEHHOCTH. BHEIIHSAS M BHYTPEHHS cpeaa
TPEIIPUSATHSL.

2.2 Mamepuanvno-mexnuueckana 6aza npouzeoocmea. CplpbeBasi U TOIUIMBHO-
JHepreTuyeckass 0aza XMMHUYECKHX Mpou3BOACTB. [Ipom3BoacTBeHHass mporpamMma |
MIPOU3BOJICTBEHHAS MOIIHOCTH Mpeanpustus. KauecTBo 1 KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIHH.
DKoHOMHYECKOe OOOCHOBaHME BBIOOpAa CHIpS W TOmIMBA.  PecypcocOepexeHue.
AJbTepHAaTUBHBIE HCTOUYHUK CHIPbs U 3Hepruu. OpraHu3anus CKIaJCKoro Xo3siicTaa.

2.3 Mamepuanvho-mexnuueckue pecypcul npeonpusamus. OcHoOBHBIE
MPOU3BOJICTBEHHBIC (DOHABI XUMUYECKHUX MPEANPHUATHI: OHATHE, KIacCU(PUKALIUA U CTPYKTYpa.
[lonsaTHE W CTPYKTypa OCHOBHBIX cpeAacTB. OIlEHKa OCHOBHBIX CpEICTB. METOABI OLEHKH
OCHOBHBIX (oH0B. [loKa3aTenu Ucmnoib30BaHNUs OCHOBHBIX MTPOU3BOJACTBEHHBIX (hoHIOB. M3HOC
U amMopTHu3anus OCHOBHBIX (OHIOB. OneHka >PQPEKTHBHOCTH HCIOIB30BaHUS OCHOBHBIX
MPOU3BOJICTBEHHBIX (DOHAOB. Bocmpous3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpenCcTBa
NPEINPUSTHS: TOHATHE, COCTaB U CTPYKTypa. McTounuku GpopMupoBaHUs 0OOPOTHBIX CPEICTB.
O6opaunBaeMoCTh  OOOPOTHBIX  CpeACTB. MarepuainbHble 3amackl Ha  MPEeINpUATHH.
Ornpenenenne NOTpeOHOCTH B 0OOPOTHBIX CPEJICTBAX.

2.4 Tpyooewvie pecypcvr npeonpusmus. llepcoHan NpeanpusATHS U €ro CTPYKTypa.
OcHOBBI OpraHuzanuy Tpyzaa Ha npeanpusTii. I((EeKTUBHOCTh HCIONIb30BaHUS MEepCOHaNa 1
paGouero BpeMeHH. [Ipon3BOAUTENBHOCTh TpyAa M orulata Tpyaa. OpraHuzaius 3apaOoTHOU
iaTel Ha npeanpusTar. CocTaB U CTPYKTypa IMPOMBIIIICHHO-TIPOU3BOJACTBEHHOTO MEPCOHATIA.
[Tpon3BOIUTENBHOCT TpPyJa: MOHATHE, OKA3aTeNN U METOAbl U3MepeHus. nauBuyanbHas u
OOIIEeCTBEHHAsT  TPOM3BOJUTEIBHOCTh  Tpylda. PesepBl ©  (akTOpPl  MOBBIIICHUS
IPOM3BOIUTENBHOCTH TpyAa. DOpMBI, CUCTEMBI U pa3Mep OIIaThl TPYZa Ha MPEANPHUITHH.

Monayab 3. TeXHUKO0-IKOHOMHYECKHUI aHAIN3 HHKEHEPHBIX peleHni

3.1 /loxo0bl u pacxodvl Ha npou3e00CcMeo, u peatu3ayuio nPOOYKYUU nPEeOnpUuAmusL.
W3nepxku TpOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MPUOBLUIb, PEHTA0EIBbHOCTh U
neHooOpa3oBanue. IloHsTHe 3arpaThl Ha MPOU3BOJACTBO U pealu3alMi0  MPOAYKLUHU
(cebectouMocTb). Buapl u 3HadueHue kiaccudukanuu 3arpar. CTpykTypa 3arpar Ha
NPOM3BOJICTBO M peayn3aiuio npoaykiuu. OcoOeHHOCTH pacueTa 3aTpaT Ha MPOU3BOACTBO U
pear3aIyio MPOIYKINY B KOMIUIEKCHBIX MPOU3BOIcTBaX. OCHOBHBIC ITyTH CHIDKEHUS 3aTpaT Ha
IPOM3BOJICTBO MpoayKIMH. Jloxoel npeanpusTus. [loHsTre npubbuM U 10X0Aa MPEANPHUITHS,
METO/BI UX pacueTa. PeHTabenbHOCTh, €€ BUIBI U METOABI pacyera. [IyTH mOBBIIIEHUS IPUOBLIH
U pEeHTAa0EIbHOCTH Ha PEANPUATHSIX.

3.2 Ilenooopazosanue u uenoeana nonumuxa. lleHa Ha TPOAYKIMIO W TNPHUHIIMIIBI
neHooOpaszoBanus. Bunel nen. CTpykTypa 1eHbl, cucTema IieH. B3auMocBs31 LIeH U U3JepiKeK.
[lenoBas nonutuka. Pa3paboTka 11eHOBOM cTpaTeruu.
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3.3 QDunancoso-kKpeoumnsle OMHOWEeHUA npeonpuamuil u cucmema
Hanozoodnoxycenun. llonsTHe, cocTaB MW CTPYKTypa ¢uHaHCOB mnpeanpustus. CylIHOCTb,
byukuu 1 3agaun puHancoB npeanpuatus. CoOCTBEHHbIE U 3a€MHbIE (PMHAHCOBHIE PECYpCHI.
bananc noxonoB u pacxonoB. Hamorosas nmonuruka. [lpuHimmnel Hanoroo6noxxenus. Hamnoru u
IUIATEXKHU, YCTAHOBJICHHbIE 3aKOHOAATEIbCTBOM: BHJbI, CTaBKH, OOBEKTHl HAJIOTOOOJIOKEHUS U
CPOKH YIUIaThl Hajlora B OIOJDKET.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
eUHHIIAX gacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIUTOPHBIE 3aHIATHS: 0,88 32
Jlexmm (Jlek) 0,44 16
[Tpaktuueckue 3austus (I113) 0,44 16
CamocrositesibHas padora (CP): 2,12 76
Buja xonTpoJsi: 3auer / 3k3aMeH 1,0 IK3aMeH
(36)

AHHOTaNuUA padoyeil NPOrpaMMbl AU CHUNINHBI
«Martematuka» (b1.5.6)

1. Heap AMCOMILUIMHBI. (POPMHUPOBAHUE y CTYACHTOB CHCTEMBI OCHOBHBIX IOHSTHIA,
UCIIONB3YEMBIX ISl TOCTPOCHUSA BAKHEHMIIUX MATEeMaTHUYECKUX MoOjeNel, U yMeHHs
MCIIOJIH30BaTh MAaTEMAaTUUECKUE METO/IbI JIJISl OMTMCAHUS PA3IUYHBIX TIPOIIECCOB.

2. B pe3yabtare mu3yyeHus [MCUHUILIMHBI oOyyalommiics 10 Mporpamme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyrommumu o0mmekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonansubiMu (1K) komnereHmsIMH:

- CIOCOOHOCTBIO K KYJIbTYPHOMY MBIIUICHHIO, K OOOOIICHHUIO, aHAJHN3y, BOCIPHUSATHUIO
uHpOpMaIKH, IOCTAHOBKE 1IEJIM U BeIOOPY myTeit ee noctmxenus (OK-9);

- CIMOCOOHOCTBIO MPUMEHSATH 0a30BbIe 3HAHUS MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
TUCIUIIINH, JUCHUIUIMH 00menpodeccuoHaIbHOTO IHKJIa B 00ObeMe HEoOXOJAMMOM B
npoecCHOHANBHOM  JESITeNTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX TMOJXOJOB, METOJOB W pE3yJIbTaTOB MAaTEMAaTHYECKOTO aHaiu3a |
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMeHTanbHoro uccieaoBanus (OITK-1);

3Hamy:

- ocHOBBl I (depeHIIMaT HOTO U UHTETPANIBHOTO UCUUCIeHHs, TuddepeHInanibHbIX
YpaBHEHU;

- MaTeMaTHYeCKHe TEOPUH U METOIbI, JIeXkKAallie B OCHOBE MOCTPOCHUS MaTEMATHUECKUX
MOJICIIEH;

- OCHOBBI IPUMEHEHHUSI MaTEMAaTHUECKUX MOJIENIeH U METOJIOB;

ymemy:

- BBIOMpPATh MaTeMaTUYECKHUE METOIbI, IPUTOIHBIE JUISI PEIICHUs KOHKPETHOW 3a/1auH;

- UCIIOJIb30BaTh MAaTEMAaTHYECKUE MOHSATHS, METOIbI M MOJICIIN JIJISl ONTUCAHUS Pa3IMUHbIX
IIPOLIECCOB;

- BBIIBJISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, JICKAIMEe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCTIOJIb30BaTh OCHOBHBIE METO/IBI CTATUCTHYECKON 00pabOTKY TaHHBIX;

- IPUMEHATh MaTeMaTHYECKUE 3HAHUS Ha MK AUCIUILTHHAPHOM YPOBHE;

gnadems:

- OCHOBaMHU (yH/IaMEHTAJIbHBIX MAaTEMAaTHUECKUX TEOPUU M HaBBIKAMHU HCIIOIH30BAHUS

MaTeMaTUYeCKOro anrmapara;
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- METOJIJaMH1 CTaTUCTUYECKON 00paboTKu MH(MOPMAITIH.

3. KpaTkoe coep:kaHue M CUHUIIIAHBI

1.BBenenue.

[Ipeamer u meroasl maTteMaTuku. OmnucaHue OCHOBHBIX pa3aenoB Kypca. [IpaBuna u
TpeOOBaHUS IPU U3YUYEHUHU Kypca.

2. D1eMeHThI aJIredpsbl.

UucnoBble MHOXECTBa, KOMIUIeKCHble uucia. Omnpeaenutenu Il w Il mopsakos.
BekTophl: OCHOBHBIE MOHATHS, CKAJISPHOE, BEKTOPHOE U CMELIAHHOE MPOU3BEIACHUS BEKTOPOB.
AHanmuTAYecKass TeOMETpUs: MpsAMasl Ha IJIOCKOCTH, KpuBble Il mopsiaka. Marpuusl: 1eicTBUS
HaJl MaTpHIIaMH, IPUBEJICHHUE K CTyleH4YaToMy BUAy u Buay ['aycca. Panr matpunel. OGparHas
matpunia. Teopema Kponekepa-Kanemnu. Pemenune cucreM JIMHEHHBIX —alnreOpandecKux
ypaBHeHHid. CoOCTBEHHbIE YKca U BeKTOphl. KBagpaTuuHbie GOpPMBI.

3. ®yukuus oxHoi nepemenHoi. [lpenen pynknun. HempepbiBHOCTH GyHKIUM.

@Oynkiusa. Crnocodsr 3amanust ¢ynkuuu. IIpenen ¢ynkuum B Touke. OTHOCTOPOHHUE
npenensl. [Ipeaenst Ha 6eckoHeyHocTH. beckoHeuyHO Manbie U GECKOHEUHO OoJblINe PYHKIIHUH,
WX CBOWCTBAa M B3auMHas CBsizb. CBoMcTBa mpenenoB. llepBeiif U BTOpOM 3amedaTelibHbBIC
npenensl. HempepblBHOCTh (YHKIIMM B TOUYKe W Ha mpoMmexyTtke. CBoiicTBa (yHKUUH,
HETPEPHIBHBIX HAa OTpe3kax. TOukM pa3priBa QYHKIIMH U UX KIIACCH(HUKAIIHS.

4. NuddepenunanbHoe ucHucjeHne PyHKIMU 0HOM MepeMeHHOiA.

[IpousBomHas (QyHKIUHM, €€ TeOMETPUYECKHH M MexaHmdyeckudd cmbich. [IpaBuia
mubdepennpoBanus. Tabnuma OCHOBHBIX Mpou3BOAHBIX. [uddepenunan ¢GyHKIUU, ero
OPUMEHEHHUS K [NpUOIMKEHHBIM  BbIYMCIEHUSM. VIHBapuaHTHOCTH  (OpPMBI  IIEPBOTO
mubdepennuana. [IpousBoanas cnoxHod ¢yuknuu. Huddepenunpyemocts (QyHKIUU:
OlpeNeNieHue, TEOpeMbl O CBS3W JTUPPEPESHIHPYEMOCTH C  HEMPEPHIBHOCTBIO U C
CYIIIECTBOBaHHEM MPOU3BOIHON. OCHOBHBIE TeOpeMbl AU hepeHInaTbsHOro neurcneHus: Pos,
Jlarpanxa, Komm. IlpaBuno Jlonutansa (packpeitTue HeomnpeaeneHHoctel). IIpousBoaHbie
BBICIINX MOPsAKOB. JIoKanbHBINA SKcTpeMyM GyHKIMH. HeoOxoauMble U 1OCTATOYHBIE YCIOBHS
skcTpemyMma. [IpaBuno uccienoBanus (yHKIMM Ha MOHOTOHHOCTH M IKCTpeMyM. [Ipu3Haku
BBIMYKJIOCTU U BOTHYTOCTH (yHKIMU. Touku neperunda. Heo6xoanmoe U 10CTaTOUHOE YCIOBUS
neperu6a. AcuUMNOTOTH (YHKUIMH, HMX BUABI M CHOCOOBl HaxoxjaeHus. OOmas cxema
uccieoBaHus QyHKIMHA, TOCTpOeHHE UX TPapHUKOB.

5. MuTerpajibHoe ucunciaeHne GyHKIUM OHOI NepeMeHHOM.

[lepBoobOpasznas ¢yukuus. HeompeneneHHbII HWHTETrpaql W €ro cmoiicTBa. Tabnuiia
OCHOBHBIX HHTETpaJoB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTEIPUPOBAHUE,
VMHTETPUPOBAHUE MTOJCTAHOBKOM, HHTETPUPOBAHUE O YacTAM. VIHTerpupoBaHne palioHaIbHBIX
npobeil. MHTerpupoBaHue HEKOTOPBIX HMPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX (DYHKLIHM.
OmnpeneneHHbIl UHTETPAJl, €r0 FeOMETPUUECKUA cMbICI. CBOWMCTBA ONPENEIEHHOIO MHTErpaa.
®opmyna Herorona-JleiiOnuma. Teopema o cpeaHeM 3HAYCHUH. 3aMeHa TEPEMEHHOM U
MHTETPUPOBAHUE II0 YaCTSIM B ONpEACIEHHOM uHTerpane. lIpuiaoxkeHus omnpeneneHHOro
MHTETpajla K BBIYMCIEHUIO IIomaaei miockux ¢uryp. [loHsTHE HECOOCTBEHHBIX MHTETPAJIOB:
OIpEZICIICHNUs], CBOWCTBA, METOBI BEIUNCIICHHUS.

6. JduddepenunanbHoe ucyucaeHne (PYHKIUN HECKOJIBKHUX TepPeMeHHbIX. JJieMEeHThI
TEOPHUH IOJISL.

OyHKIMM IBYX U 0ojiee NMEpPEMEHHBIX: OIpe/eieHne, 00JIacTh OMpeaeseHus, 00IacTh
U3MEHEHMs, TeOMETpHuecKas HMHTeprnperauus, JuHuM ypoBHs. [Ipenen ¢yHkuM B Touke.
YactHble Mpou3BOAHbIE (HAa mpuMepe (QYHKIMHU JBYX mnepeMeHHbIX). [duddepenunpyemoctsb
(GYHKIMU HECKOJIbKMX IepeMeHHbIX. JloctaTounsle ycnoBus auddepenuupyemoctu. ITomHas
npousBogHas. [IpousBonnas cinoxuHoi ¢yHkiuu. [lonueii nuddepenuuan. MuBapuaHTHOCTH
noigHoro  jguddepeHnuana.  AHAIUTUYECKMM  Npu3Hak  monHoro  auddepenuunana.
HuddepenurpoBanre (QyHKIMM OJHOM M JBYX IEPEMEHHBIX, 3a/JlaHHOM HesaBHO. YacTHbIe
NPOM3BOJIHBIE U TOJIHBIE Ju(depeHansl BBICIINX MOPSAKOB. TeopemMa o0 paBeHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (AN (YHKUMU JBYX NEpeMEHHbIX). JloKanabHBIE ASKCTPEMYMBI
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(GYHKLIUU JIByX MEPEMEHHBIX: HEOOXOAUMOE U OCTAaTOYHOE YCIOBUS IKCTpEMyMa. Y CIOBHBIH
IKCTpeMyM (MeTon MHOXuUTenel Jlarpanxka). HanbOonpliiee 1 HauMeHbIIee 3HaueHUue PYHKIUHU B
3aMKHYTOM oOsiacth. OcHOBHble MOHATHA Teopuu mnond. CkanspHoe none. IloBepxHoctu u
auHuM ypoBHs. IIpon3BoaHas 1o HampaBiieHUIO. ['paJueHT CKaJspHOIO IMOJsl U €ro CBOWCTBA.
Bekropnoe none. JluBeprenuus noss. Porop nossa. CBsizb MEXAy IpaueHTOM M IPOU3BOIHOM
10 HaIlpaBJICHUIO.

7. KpaTHble MHTErpaJibl.

JIBOMHOM HHTErpall: OIpEIeICHUE, NeOMETPUYECKUN CMBICI, CBOWCTBA. Buluncienue
JBOMHOIO MHTErpajga B JI€KapTOBOM M MOJSIPHOM cuctemax koopauHaT Muterpan Ilyaccona.
TpolHON HHTErpall: ONpeAcIIeHHE, T€OMETPUYECKUI CMBICI, CBOWCTBA. BhIUKCIIEHHE TPOMHOTO
uHTerpana. llpunosxenus 1BOWHOTO U TPOWHOTO UHTErPAJIOB.

8. KpuBoJinHeliHbIe M IOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonMHENHBI MHTETpal 10 KOOpAMHATAM: OIPEICIIEHUE, CBOMCTBA, BBIYUCIICHHUE.
Pabora B cunioBom nose. @opmyna I'puna. KpuBonnuHelinble MHTETpajibl, HE 3aBUCSILUE OT IIYTH
uHTerpupoBanus. IloteHunanbHas QyHKIMs, NOTeHUUAIbHOE 1oJie. [loHsATHE MOBEPXHOCTHOTO
unrerpana. [lotok Bektopa uepe3 moBepxHocTb. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

9. Iu¢depenuuanbHbie ypaBHeHHs EPBOT0 MOPSIKA.

Huddepenunanbuple  ypaBHEHUS: TOPSIOK, peLIeHHe, TeopeMa CYyLIECTBOBAaHUS U
€MHCTBEHHOCTH peleHus. 3anaya Komm. YpaBHeHHs C pa3fensioIUMUCS [EPEMEHHBIMU.
OpnHoponuble muddepeHanbable ypaBHeHUs. JIuHeilHble audQepeHnnanbHble ypaBHEHUS
NIEPBOTO MOPSAIKA. Y paBHEHUS B MOJIHBIX nuddepenimanax. MHTerpupyromumii MHOXKHTENb.

10. JuddepennnanbHble ypaBHeHHs] BTOPOT0 U N-ro Nopsiaka.

Huddepernnanbapie ypaBHEHUS BTOPOTO MOPSAKA, JOMTYCKAIOIINE TIOHKEHUE TIOPSIIIKA.
Jluneitabie quddepeHnnaibHble ypaBHeHUsS BTOoporo nopsiaka. CpoiicTBa pemieHuit. JIunelinas
He3aBUCHMOCTh QyHKIui. Onpenenurens BpoHckoro. CTpykTypa 00IIero penieHus: TMHEHHOTO
IuddepeHMaIbHble  ypaBHEHUS BTOpPOro mnopsaka. PyHaaMeHTalbHas CUCTEMa pelleHU.
Jlunetinpie omgHOpOAHBIE AuddepeHnnanbHbIe ypaBHEHUs BTOPOTO IMOPSAIKA C MOCTOSHHBIMU
K03 uureHTaMu: nocrpoeHue odbiero pemenus. Meron Oinepa. JIuneilHble HEOJHOPOAHBIE
muddepeHIManbHble YpaBHEHHsI BTOPOTO MOPSIIKA ¢ MOCTOSHHBIMU K03 duiuenramu. Oo1ee u
4aCcTHOE PeleHHs] HEOJHOPOIHBIX ypaBHeHUH. JInneitnble nuddepeHnnanbbple ypaBHEeHHs N-TO
MOpsAJIKA: CBOICTBa pEIIEHUH, TEOpeMbl O CTPYKType OOIIEero peueHus, METOJ Bapualluu
nocTossHHbIX. JIuHelHble auddepeHunanbHple ypaBHEHHS N-TO MOpsSAKa € MOCTOSHHBIMU
kod(purmenTaMu. AITOPUTM MOCTPOCHUS OOIIETO PEIICHMUS.

11. Cucremsl 1uddepeHIHATBHBIX YPABHEHUH.

Cucremsl quddepeHInaIbHbIX YpaBHEHUH MEPBOro MopsaKa: oOLIMe MOHITHS, Teopema
CYLIECTBOBaHMS M  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CucreMbl  JIMHEHHBIX
T depeHIMATBHBIX YpaBHEHUI MEpPBOro MOPSAIKA: MHTETPUPOBAHUE METOJIOM HCKIIIOUEHUS.
Cuctembl nTuHEHHbIX AuddepeHInanbHbIX YpaBHEHUH MEepBOro MOpsiAKa: CBOMCTBA pELICHUH,
TEOPEMBI O CTPYKType OOILEro pemeHus, MeTo BapHaluu NOCTOSHHBIX. CHCTEMBbl JIMHEHHBIX
OJTHOPOJHBIX M  HEOJHOPOIHBIX U (depeHIHaTbHbIX YpPaBHEHUH C  MOCTOSHHBIMH
KodpumeHTaMu. OJIEMEHThl TEOpUH YCTOMYMBOCTU. METOJbl YHCIEHHOTO pELICHUS
TuddepeHIaIbHbIX YpaBHEHUH.

12. YucjaoBble 1 PyHKIMOHAIbHBIE PSABI.

YucnoBble psbl: OCHOBHBIE MOHSTHS, CBOWCTBA CXOAALIMXCS PSAAOB, HEOOXOAWMBIN
IMPU3HAK CXOAMMOCTH. ['apmonuueckuil pan. Psaasr [{upuxne. IIpu3zHaku cpaBHEHHs PSOOB C
noJoXUTeNbHbIME wieHaMu. [IpusHak [lanmamOepa. MHTerpanbHblii U paguKalbHBIA MPU3HAKU
Kommu. 3nakodepenyrommecs psiapl: npu3Hak JleiiOHuIa. 3HAKOEpEMEHHBIE DPSIbl: TTOHSATHS
abCOMIOTHOW W YCJIOBHOM CXOJMMOCTH, NpPU3HAK aOCONIOTHOM CXOJMMOCTH, CBOWCTBA
a0COJIIOTHO W YCIIOBHO CXOJISIIITUXCSI PSIIOB.

@DyHKIIMOHAIBHBIE PS/Ibl: OCHOBHBIE MOHATHA, 001aCTh CXOAUMOCTH. CTeleHHbIE PSJIbL:
paauyc, WHTEpBal, obnacth cxoaumocTth. CBOWCTBAa CTEMEHHBIX psAAoB. Psaer Teitmopa wu
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MakiiopeHa: CBOWMCTBa, YCIOBHE CXOIMMOCTH psiia K MCXOJHOW (PYHKIIMH, OCHOBHBIC
pasznoxxeHus. Pasnoxxenne QpyHKIuM B pan MakiiopeHa ¢ MOMOIIBbIO OCHOBHBIX PAa3JIOKEHHH.
I'maBHOe 3HaueHue (yHkuu. OxBuBaIeHTHbIC (GyHkuu. [Ipumenenune psgo Teinopa u
MakJsiopeHa /1j1s1 BBIUMCIIEHHUS [IPE/IETIOB.

13. 3akr0uenmue.

Hcnonp30BaHne MaTEMaTUYECKUX METOAOB B IIPAKTUYECKON AESITEIbHOCTH.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
eUHHIIAX gacax
O01as TPYA0eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHY 15,0 540
AyIUTOPHBIE 3aHIATHS: 5,33 192
Jlexmm (Jlek) 2,66 96
[TpakTueckue 3arsitus (I13) 2,67 96
CamocrositesibHas padora (CP): 7,67 276
Bux koHTpOJIsI: 3a4eT / IK3aMeH 2,0 9K3aMeH
(72)

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«O06mas u Heoprannveckas xumusi» (b1.5.7)
1. Heap AUCHUIUIMHBI. TPHOOpETEHWE 3HAHWA W KOMIICTEHIMH, (OpMUPOBAHHE
COBPEMEHHBIX MPEICTABICHUN B 00J1aCTH TEOPETUUECKIX OCHOB XMMHH U XUMHUHU 3JIEMEHTOB.

2. B pe3yabtare wu3ydyeHHs IUCHUIJIMHBI O00y4YalolMiicsi MO TporpamMme
0akaJjlaBpHUaTa J10JI7KeH:

Obnadamye cnepyromumu o0mekynbTypHsiMu (OK), obmenpodeccnonansupivu (OI1K)
u ipodeccuonanbubiMu (I1K) koMmeTeHIMsAMU:

- CIMOCOOHOCTBIO TIPUMEHSTh 0a30BBIC 3HAHUS MATEMATHYCCKUX U €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCHUIUIMH 0OmenpodecCHoHaIbHOrO0 IMKIa B 00beMe HeoOXOoIMMOM B
NpoPECCHOHAIBHOW ~ JESATEIBHOCTH  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- CMOCOOHOCTHIO MPUMEHSATHh OCHOBBI METOJIOB HMCCIIEIOBAHUS, aHANIN3a, TUATHOCTUKU U
MOJIETTMPOBAHUSI CBOMCTB HAHOMATEpPHUAJIOB M HAHOCHCTEM HEOPraHMYECKOW M OPraHUYEeCKOu
MPUPOJIBI, B TBEPAOM, KUAKOM, TeIe00pa3HOM, a3pPO30JIbHOM COCTOSIHUH, BKJIFOYAsi HAHOTIJICHKU
Y HAHOCTPYKTYPHUPOBAHHBIC TTOKPBITHSI, BHYTPEHHHE U BHEIIHUE TPAHUIIBI pa3zena ¢as, a Takke
(GU3MUECKUX U XUMHYECKUX MTPOIIECCOB B HUX W ¢ uX ydacTrem (OITK-3).

3HAMb.

— 3IIEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYT;

— OCHOBBI TEOPUH XHUMHUUYECKON CBSI3U B COCIMHEHUSAX Pa3HbIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHHH;

—OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUSI XUMUYECKUX IPOIECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/IbI OTMCAHUSI XUMHUYECKUX PAaBHOBECHH B pacTBOpax JIEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPAMHAIIMOHHBIX COEIMHEHHUI;

— XMUMHYECKHE CBOWCTBA 3JIEMEHTOB PA3JIMYHBIX TPYII MEPHOTUYECKON CHCTEMBI U HX
BaXXHEHIIINX COCTUHEHUM;

ymemn.

— BBINOJIHATh OCHOBHBIE XHMHMUYECKHE OIEpaluu, ONPENENIsITh TEePMOJUHAMUYECKUE
XapaKTePUCTUKHA XUMUUYECKUX PEAKIIUN U PaBHOBECHBIE KOHIIEHTPAINH BEIICCTR;

— HCIOJb30BAaThb OCHOBHBIE XMUMHUYECKHE 3aKOHBbI, TEPMOAMHAMUYECKHE CIPABOYHBIE
JIAaHHBIE JIs1 pelIeHus TpodecCuOHaIbHBIX 3a/1a4;

23




— TPOTHO3UPOBATH BIMSHUE PA3TUYHBIX (AKTOPOB HA PABHOBECHUE B XHMHUYECKUX
peakumsix;

gnademsn:

— TEOPETUYECKHUMHU METOJAMH OIHMCAHMS CBOMCTB MPOCTHIX M CIIOKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJOKEHHUS B IEPUOJUYECKON CHUCTEME
XUMUYECKHUX AJIEMEHTOB;

— DKCIEPUMEHTAJbHBIMU METOJIaMU OMPECNICHNUs HEKOTOPBIX (HU3UKO-XUMUYECKUX
CBOMCTB HEOPIaHUYECKUX COCIMHEHUM.

3. KpaTkoe cogepkaHue JUCHMILINHBI:

CrpoeHue aTOMOB U MEPUOIUUECKHI 3aKOH.

BonHoBBIE CBOWCTBAa MaTepHaIbHBIX 00BEKTOB. YpaBHeHue ne bpoiurss. CooTHoreHne
HeomnpeaeneHHoctel ['elizenOepra. [loHsTre 0 KBaHTOBOM MexaHuke U ypaBHeHuH [lpenunrepa.

CoBpemenHas (opMynHpoBKa MEpUOAUYECKOro 3akoHa. [lepuoanueckas cuctema u ee
CBA3b CO CTPOEGHHEM aTOMOB. 3allOJHEHHE DJEKTPOHHBIX CJIOEB M O0OJOUEK AaTOMOB B
nepuoauyeckoit cucrteme snemMentoB J[.M. MengeneeBa. CreneHu okucieHusa. Baxuenue
OKHCIUTENN U BOCCTaHOBUTENU. BakHeillne cxembl MpeBpaIieHusi BEIIECTB B OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XuUMHUEcKas CBS3b U CTPOCHUE MOJIEKYIL.

KoBasieHTHast cBsi3b, OCHOBHBIE IOJIOKEHUS METO/A BAJICHTHBIX CBs3el. PaccMoTpenue
CXEeM TIEPEKpBIBAaHUS aTOMHBIX OpOHTaNel mpu oOpa3oBaHUM CBs3e B Mosiekynax. OCHOBHEIE
MOJIOKEHHUS MeTo1a MoJieKylapHbIx opoutaneii (MO JIKAO). O6miue cBeeH!sI 0 KOMITIEKCHBIX
COCIMHEHUSX, UX CTpOeHHE. MEXMOJEKYIsIpHAasE U BHYTPUMOJICKYJISIpHAsT BOJAOPOIHAS CBS3b.
Honnast cBsi3b Kak MNpeAeNbHbIM cilydall KOBaJICHTHOH cBs3u. OOmume mpeacTaBleHUus o
MEXMOJICKYJIIPHOM  B3aHUMOJICUCTBUHU: OPUEHTAIMOHHOE, WHIYKIIMOHHOE, JUCIEPCHOHHOE
B3aUMO/ICHCTBUSI.

DHepreTuka peakiii 1 XMMUYECKOe PaBHOBECHE.

[TonsTHE O XMMHUYECKON TEpMOJAMHAMHUKE, TEPMOIAMHAMHUYECKHE (DYHKIHUU COCTOSHUS
(xapakTepuctuueckue (QyHKOUHM). XHMHYECKOe paBHOBecue. VCcTUHHOE U Kaxyuieecs
paBHOBecus. KoHCTaHTa XMMHMUYECKOTO paBHOBECHS. DJIEKTPOXUMHUUYECKHE MPOLECCHI, MOHATHE
00 2JEKTPOJHBIX MOTEHIMANaX. DNEKTPOABIKYIIAsS CHJIa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii U KpUTepUd CaMONIPOU3BOJIBHOTO MPOTEKAHUSI POLIECCOB.

PaBHOBecus B pacTBOpax

[Ipoueccrl, compoBoXkaromue  00pa3oBaHUE  KHUAKUX  HCTHMHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOJIUTOB. ACCOLMHUPOBAHHBIE M HEACCOLMMPOBAHHBIE DJIEKTPOJIUTHI.
Crenens auccoumanuu. Konctanta auccounanuu. PaBHOBecue B cHCTEME, COCTOAILIEH W3
HaCBILIEHHOI'O PAacTBOpa MaJOpacTBOPUMOIO 3JIEKTPOJIUTA U €ro KpucramioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX CO€IMHEHUI. PaBHOBecHe AuccolMaui BOIbl, MIOHHOE MPOU3BEACHHE
BO/JIbI M €r0 3aBUCUMOCTh OT Temmneparypsl. lllkana pH. ['maponus comnen.

CKopoCTh peakuuii U KaTtaius.

[Tonstne o xumudeckoil kuHeTuke. OHOCTAIUUHBIE W CJIOXKHBIE PEAKIMH. 3aKOH
nerctByromux macc. KoHcranta ckopoctu peakuuu. MoOJIEKYIsSpHOCTh M MOPSAOK pPEaKIUH.
3aBUCUMOCTh CKOPOCTH PEAKIMK OT TEeMIEepaTyphl, SHTAJIbIHUSA aKTUBAIMU. [ OMOTEHHBIN U
reTEepPOreHHBIN KaTalnus3.

XHMHS S- U P- DJIIEMEHTOB

Bonopoa-niepBbiii 351eMEHT MEPUOAMYECKOM CHUCTEMBI, €ro JBONCTBEHHOE MOJIOKEHHE.
OneMeHTHl | - 2 u 13 - 18 rpynmn nepuoandeckor CHCTEMBI. 3AKOHOMEPHOCTH B W3MEHEHUU
DIIEKTPOHHBIX KOH(PUTYpalluid, BEIHYHUH PAIUyCOB, OJIEKTPOOTPUIATEILHOCTH U DSHEPTUU
WOHU3AIMKA aTOMOB. TUMTUYHBIE CTENIEHU OKHCIICHHs. XUMUUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOEHUMM U CBOMCTBAX OCHOBHBIX THUIIOB coeauHeHuid. [IpupoaHbie
COCTMHEHMUS, TIOJTYYCHUE U PUMEHEHHE.

Xumus d- u f- anemeHToB
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OnemenThl 3-12 rpynn NepUOIUYECKON CHUCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHUH
AIIEKTPOHHBIX KOHPHUTYpAIUi, BETUYUH PATUyCOB, SHEPTHH HOHU3AINH, XaPAKTEPHBIX CTEIEHEH
OKHUCJICHHS, KOOPJUHAIIMOHHBIX dYHcel aToMoB. I[lpuponHblie coeauHEHHs, MOJNy4YE€HUE U
COTOCTaBJICHHE (PM3MUECKUX M XUMHUYECKHX CBONCTB MPOCTHIX BemecTB. CTpOEeHUE M CBOMCTBA
OCHOBHBIX TUIOB coenuHeHuid. OcobennoctH f- aeMeHToB.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnpix | B akanem.
eIMHUIIAX qacax
O01mas TPy10eMKOCTh IMCHUUILIHHBI 10 Y4€0HOMY IIAHY 12,0 432
AYJIUTOPHBIE 3aHATHSI: 4,44 160
Jlexuun (Jlek) 1,78 64
ITpaktnueckue 3ansatus (113) 1,78 64
Jlaboparopusie paboTs (JIP) 0,88 32
CamocrositesibHas padora (CP): 5,56 200
Buja xoHTpoOJISi: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«Oprannveckas xumus» (651.5.8)

1. Heap QAMCHUNIMHBI. TPUOOPETEHHUE CTYIEHTAMH 3HAHUN O CTPOCHUU OPraHUYECKUX
COCMHEHUH, OCHOBHBIX XHUMHUYECKHX CBOWMCTBaX pAa3JIMYHBIX KJIACCOB OPTaHMYECKUX
COEIMHEHUI U METO/IaX UX MOTyYeHHs, KaK IPOMBILUICHHBIX, TaK U JIA0OPaTOPHBIX.

2. B pe3yabraTe wu3y4YeHUs] IUCHUIUIMHBI OOy4YaloIIMiicd 1O mporpamMmme
0akaJjlaBpHUaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypasiMu (OK), obmenpodeccuonansubivu (OI1K)
u ipodeccruonanbubiMu (I1K) koMmereHIUAMU:

- CIIOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJEPAHTHO BOCIPUHUMAS COLUAIbHBIE U
KyabTypHbIe paznuuns (OK-4);

- CIOCOOHOCTRIO K CAaMOOpTaHu3aIiK U camoodpasoBanuio (OK-5);

- CIIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHHIO, K OOOOILIEHHIO, aHAJIN3y, BOCHPUATHIO
uH(pOpMaIIHH, MOCTAHOBKE LIEJIM U BBIOOPY myTeit ee noctmkenus (OK-9);

- COCOOHOCTBIO MPUMEHATh 0a30BbIE 3HAHUS MAaTEMaTHMYECKHMX M €CTECTBEHHOHAYUHBIX
JUCLUIUIAH, JUCHMIUIMH oOuenpopecCuoHaIbHOrO IHMKIa B 00beMe HeoOXOoIMMOM B
npodecCHOHATIBHON  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB ~ COOTBETCTBYIOIIMX  Hayk,
pa3paboTaHHBIX B HHUX IOJXOAOB, METOJOB M pPE3yIbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIIepruMeHTanbHOoro uccienoBanus (OITK-1);

3HamMb.!

— TEOPETHUYECKHE OCHOBBI CTPOCHMSI U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHMYECKUX
COE€IUHEHMI;

— CHocoObl MOJTYYEHHUs] U XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COE€IUHEHMI;

— OCHOBHBIE MEXaHU3MBI IPOTEKAHUSI OPTAaHUIECKUX PEaKIINi;

ymemy:

— TIPUMEHSTH TEOPETUYECKHE 3HAHUS JUIsl CHHTE3a OPraHMYeCKHX COEIMHEHHI
pas3INYHbBIX KJIACCOB,;

— aHaJIM3UpOBaTh W IMPEJICKa3blBaTh pPEAKIHMOHHBIE CBOMCTBA OpPraHMYECKUX
COE€IUHEHMI;

— COCTaBJIATh CXEMbI CHHTE3a OPTraHMYECKUX COEAUHEHU, 3aJaHHOTO CTPOEHHUS;
enaoemo:

— OCHOBaMH HOMEHKJIATyphl U KJIaCCU(PHUKAIIUU OPTraHUYECKUX COeIMHEHUM;
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— OCHOBHBIMH T€OPETUYECKUMU MTPEACTABICHUSAMYU B OPTaHUYECKON XUMUH;

— HaBBIKAMH OOOCHOBAHUS pPAIMOHATBHBIX CHOCOOOB TONTYYCHHS] OPTaHHUUYECKUX
BEILECTB.

3. KpaTkoe conep:kaHue TUCHUTLTUHBI

Homenkiatypa opraHudeckux coelvHeHHi. Teopuss XMMHUYECKOrOo CTPOEHUS U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBaneHtHOR cBsasu. Dopmynsl Jlptouca.
®opmanbHbiii 3apsan. OddexTs 3amectutencii. [IpomMekyToOYHBIE COSAMHEHUS W YaCTHUIIBI
OpPraHMYECKUX peaklUMsX. OHEpreTuyeckas auarpaMma peakiuuu. MeXaHu3M peakluu.
Crepeounsomepusi, e BUIbl U 0003HAUCHHUS.

Amudatndeckne coenuHeHus. HachblmeHHble W HEHAchIIeHHbIe YB.  Ankansl,
[UKJIOANIKaHbl, aJKEHbI, AJIKUHBI, MOJUEHBI (AMeHbl). B KaxxgoMm Kiacce paccMaTpUBArOTCS
CICYIOIUE pa3/ieibl: M30MEpHUs, HOMEHKIATypa, (U3MYECKHe H XHMHYECKHE CBOWCTBA,
crocoObl oyyeHusi. MexaHU3Mbl peakiuid. JHepreTuueckas [uarpaMmma peakimii.

Apomarudeckue coeuaeHus. Teopuu apomaruunoctu. CoennHeHUs OCH30JIBHOTO Psifa.

MN3omepusa. Homenkmarypa. CrocoObl moirydeHHs. XHMHYECKHE CBOMCTBA. BrusHue
3aMecTHTeNel B OEH30JbHOM KOJIbLIE Ha HANpaBlIEHHE M CKOPOCTb PEAKIHH 3JIeKTPOPHUIHLHOTO
3aMEILECHHUS.

4. O0beM y4eOHOMH JUCIHILINHBI

Bunasr yue6HoI paboTh B 3aueTHBIX B akagem.
eUHHIIAX yacax
O01mas TPy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSL: 1,33 48
Jlexumu (Jlek) 0,44 16
[Tpaktnueckue 3austus (113) 0,89 32
CamocrositeabHas padora (CP): 1,67 60
Bua xonTpoJs: 3auer / Ik3aMeH 0,0 3ager ¢
OIIEHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIMHBI
«®u3ukay» (b1.6.9)

1. Heab TMCHUNIMHBI, TPHOOPETEHUE CTYIEHTAMHU 3HAHHM MO OCHOBHBIM pa3jeiam
(UBUKA U YMEHUIO PUMEHATH UX B IPYTHX €CTECTBEHHOHAYYHBIX JUCITUTUIMHAX .

2. B pe3yabrare wu3yyeHHs [IUCHMIUVIMHBI O0y4YaluIuiicsi MO mNporpamme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHusaMu:

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHUIO, K OOOOLIECHUIO, aHaJIU3y, BOCHPHUSATHIO
uH(pOpMaIIH, MOCTAHOBKE IEJIM U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIMOCOOHOCTHIO MPUMEHSATH 0a30BbIe 3HAHUS MAaTEMATHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUIUIAH, JUCHMIUIMH 0oO0menpodecCHoHaIbHOrO IMKIa B 00beMe HeoOXOIMMOM B
npodecCHOHATIBHONM  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayk,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pE3yJbTaTOB MaTEeMaTHYECKOro aHajau3a H
MOIETTMPOBAHHS, TEOPETUIECKOTO M SKCIepruMeHTanbHoro uccnenoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHSATHh OCHOBBI METOJIOB MCCIIEJOBAHMS, aHAIU3a, JUArHOCTUKH U
MOJICIUPOBAHUS CBOMCTB HAHOMATE€pPHAJIOB M HAHOCHUCTEM HEOPraHMYECKONM M OpPraHuyecKou
MPUPOJIBI, B TBEPAOM, KUIAKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUM, BKJIHOYasi HAHOTJIEHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MMOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pa3fena (a3, a TakKe
(GU3NUIECKUX U XUMUYECKHX MPOIECCOB B HUX WK ¢ uX yyactuem (OITK-3);
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3Hamb:

- (huznuecKre OCHOBBI MEXaHUKH, (PU3UKH KOJIeOaHUN M BOJIH, SJICKTPUYECTBA U
MarHeTu3Ma, 3JIeKTpOAMHAMUKY, CTATUCTUYECKON (PU3UKU U TEPMOAMHAMUKH, KBAHTOBOM
bu3uKy;

- cMbIC PyHIAaMEHTaIbHbBIX (PU3NYECKUX 3aKOHOB, IPUHLIUIIOB U IIOCTYJIATOB; UX
(OpMYITUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBA3b LIMPOKOI0 Kpyra (PM3NYECKUX SIBJICHUH ¢ QyHAaMEHTAIbHBIMU PUHIUIIAMY U
3aKOHAMH (PU3HKH;

- OCHOBHBIE METO/Ibl PELICHUS 33/]1a4 110 ONUCaHUIO (PU3UUYECKUX SBJICHUIL;

- METOIbI 00PabOTKHU pe3ylbTaTOB (PU3NYECKOTO IKCIIEPHMEHTA,

ymemy:

-[IPUMEHSATh TEOPETUUECKNUE 3HAHUS U SKCIIEPUMEHTAJIbHBIE METO/bl UCCIIEA0BAHUS ITPU
peleHnH IpodecCHOHATIbHBIX 3aj1ay;

-IPOBOJIUTH PACUETHI, OCYLIECTBISATH AHAINU3 U HA OCHOBE 3TOTO JeNaTh 000CHOBAaHHBIE
BBIBO/IBI;

- aHAJIM3UPOBAThH PE3YJIbTAThl HAOIIOAEHUI U SKCIIEPUMEHTOB ¢ IPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHIUIIOB (PU3MKH;

- OTIPE/ICTIATh XapakTep (PU3NIECKUX MPOLECCOB MO KOMILIEKCY SKCIIEPUMEHTAIBHOM
UH(pOPMAaLIMU IPU MTOMOIIU I'padUKOB, TaOIMIl U ypaBHEHUI;

- IPE/ICTABIATH 00PAOOTAHHYIO IKCIIEPUMEHTATBHYIO U TCOPSTHUYECKYIO HH(DOPMAIIHIO B
YCTHOM U MMCbMEHHOM (popMe, B TOM YHUCIIE C UCIIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI;

gnademsn:

- HaBbIKaMU palbOThI C IIUPOKUM KPYToM (pU3UUYECKUX TPUOOPOB U 000PYI0BaAHUS;

- HaBbIKaMH OOOCHOBAHHUS CBOUX CY)KJEHHUH U BBIOOpA METO/1a UCCIIEI0BaHMS;

3. KpaTkoe coep:kanue AU CHUIIAHBI

BBenenne

[Ipenmer ¢usuxu. MeToap! HU3NIECKOr0 UCCIETOBAHHS: ONBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHusl.

1. ®du3uyecKue 0OCHOBbI MEXaHUKHU

IIpenmer kuHematuku. llepemenienue, ckopocth, YyckopeHue. Kunemarnueckue
XapaKTepUCTUKU BPALIATENIbHOTO JBHKEHUS. 3aKkoHbl HbloTOHA. 3aKOH BCEMHPHOTO TATOTEHHUS.
JIBukeHHMe Tela IEPEMEHHOM Macchl. 3aKOH BCEMHMPHOIO TAroTeHus. JIBumkeHue tena
nepeMeHHo Macchl.  YpaBHeHus Memepckoro. ®opmyna [{uonkosckoro. Ymopyrui u
HEyNpyruil yzapbl wmapoB. MOMEHT HHEpPLUMH MATEPHAJIBHONM TOYKM M TBEPAOrO Tela.
Kunemaruka rapmonunueckux kosneOanuil. [uddepeHunanbHoe ypaBHEHHE T'apMOHMUYECKHX
kosiebanuil. TloHsATHE O 3aTyxalomMX U BBIHYXKICHHBIX KojieOaHMAX. BoiaHOBoe nBHXeHHe.
Boanbl npoaosabHbIE U TONEPEYHBIE.

2. OCHOBBI MOJICKYJIAPHON (U3NKH

DneMeHThl TepMOJAMHAMUKHN U (pu3nyeckoll KuHeTUKH. MneanbHblil ra3. Pacnpenenenue
bonbuimana u ero obmedusnueckuid cmbici. PeanpHbiii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmonunamuueckuit Meton B ¢usuke. PaBHOBecHbIe cocrosiHusa. Hauana TepmMoanHaMHKH.
[{ukibl. DHTpONMS U e€e CTaTUCTUYEeCKoe TOJIKoBaHHWe. SIBneHue mnepeHoca. uddysus. 3akon
®uxa. TermnmonpoBogHocTh. 3akoH Pyphe. BHyTpenHee TpeHue (Bs3kocTh). 3akoH HbroToHa.

3. D1eKTPOCTATHKA U MOCTOSIHHBIN JJIeKTPHYECKUH TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumons. J{udnexkTpukd B
AIIEKTPOCTATUYECKOM IIOJIE.

4, DjIeKTPpOMAarHeTu3M

3akoH Awmmepa. 3akoH buo-Caapa-Jlammaca. Cuna JlopeHma.  Marnetuku.
DJIeKTpOMarHuTHasl MHAYKIus. Y paBHeHne Makcseia.

5. OnTuka

27



HNutepdepennius BonH. dudpakums BonH. [lomspuzammst BoiaH. TeroBoe W3IydYeHHE.
3akon Kupxroda. 'mnoreza [Tnanka. KBaHTOBOE 00BSICHEHHE TEIUIOBOTO M3NMydeHUs. DPPeKT
Komnrona. fAnepnas mogens atoma. [loctynarsl bopa. ATom Bogopoaa o bopy.

6. DJieMeHTbI KBAHTOBOI (PU3NKH

l'unoreza ne bpoinga. BosHoBoe ypaBHenuwe IllpenunHrepa mjisi  CTallMOHAPHBIX
cocrossauii. OneiTel Ll TepHa-I'epinaxa. MHorosnektponHsiii atom. D ekt 3eemana. [IpuHimmn
[Taynu. KBanTOBBIE cTatucTHYecKHe pacnpenencHus boze-OitHmTelina u Pepmu-/lupaka.
@®ononsbl. 3akonsl Jlebast n DiHIITEHHA. XapaKTEPUCTHKHU SApa: 3apsiji, Macca, YHEPrus CBS3U
HYKJIOHOB. SnepHble peakuuu. DyHIaMEHTAIbHBIE B3aUMOJCHCTBUS W OCHOBHBIE KJIACChI
AJIEMEHTApPHBIX YaCTHII.

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 11,0 396
AyIUTOPHBIE 3aHIATHS: 3,55 128
Jlexmm (Jlek) 1,33 48
[Tpaktuyeckue 3ausatus (I13) 1,33 48
JlaGopaTtopHsie padoTs (JIP) 0,89 32
CamocrositeabHas padora (CP): 5,45 196
Bua xonTpoJs: 3auer / 3k3aMeH 2,0 9K3amMeH
(72)

AHHOTAIUSA Y4eOHOI MPOrpaMMBbI UCHUTLINHBI
«Ixoaorus» (b1.5.10)

1. Heap aucuMMIMHBI. CHOPMUPOBATH Y CTYJACHTOB MPEICTABICHUE O COBPEMEHHBIX
9KOJIOTHUECKUX MpolsieMax, 0 (U3MKO-XUMUYECKUX MPOIeccax, MPOTEKAIOIUX B Pa3IHMYHbIX
KOMITOHEHTaX OKPY)KAIOIIEH cpensl W O CTENEeHW AaHTPOIOTEHHOTO BO3JIEHCTBHS HA O3TH
MPOLIECCHI; BBIPA0OTaTh y CTYIEHTOB HABBIKM CHCTEMHOIO IMOAXO0Ja K MU3YyYEHUIO U PEIICHUIO
DKOJIOTMYECKUX  MpOOJieM, BO3ZHUKIIMX B  pe3yabTare IPOMBIILICHHO-XO035SHCTBEHHON
JESTEIbHOCTH YeNIOBEKa, Pa3BUTh MBIILIEHUE, TTO3BOJISIONIEE MTPABIUIBHO OIICHUBATh JIOKATbHBIC
¥ OT/IaJICHHBIE MTOCIIEICTBHS MPUHUMAEMBIX PEIICHHH JJIsl OKPYXKAFOIIEH CpEe/Ibl U YeTI0BeKa.

2. B pe3yabTtare wu3yyeHHs IUCHMIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akajaBpUaTa J0JI/KeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CITOCOOHOCTBIO MPUMEHSTH 0a30BbIC 3HAHWSI MAaTEMATHYECKUX M €CTECTBEHHOHAYYHBIX
TUCIUIUIAH, JUCIHHIUIMH 00menpodecCHoHaIbHOTO IMKIa B 00beMe HeoOXOIWMOM B
npoeCCHOHATBHON  JIEATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTaIbHOro uccienosanus (OITK-1);

- CIIOCOOHOCTHIO HCIONB30BAaTh OCHOBHBIC TIOJNOKEHUS W METOJABI COIHANIBHBIX,
TYMaHUTapPHBIX U SKOHOMHUYECKUX HAYK MPH PEHICHUH MPO(PECCHOHAIBHBIX 33/1a4 ¢ YYeTOM HX
MOCJICICTBHI JTs 00IIIecTBa, SKOHOMUKH | dKosoruu (OI1K-2);

3Hamy:

OCHOBHBIE 3aKOHBI O0OIIeH HKOJIOTHH;

3aKOHOMEPHOCTH CTPOEHHUA U (YHKIIMOHUPOBAHUU OMochepsl;

COBPEMEHHBIE IKOJIOTHUECKUE MPOOIIEMBI;

OCHOBBI PAIlIOHAIEHOTO TTPUPOIOTIOIB30BAHHS;

OCHOBHBIE MTPUHIIMITBI 3aIIUTHI PUPOTHON CPEIbI OT AHTPOIIOTCHHBIX BO3JCHCTBHI;
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CTpOCHHE OCHOBHBIX reocdep 3eMiIM HOCHOBHBIE (DUIUKO-XUMUUYECKHE MPOLECCHI,
IIPOTEKAIOLINE B HUX;

OCHOBHBI€ MTOHATUS U IPUHUMUIIBI KOHIIENIUN YCTOMYUBOIO Pa3BUTHS;

OCHOBHBIE CBE/ICHUS O I100aNbHOM NpoOIeMaTHUKE, IPUPOJHBIX pECypcax, MJIaHETAPHBIX
rpaHMIaX, AHTPOIION€HHOM BO3JECHCTBUM Ha OKPYXKAKOUIYI0 Cpely, YIPaBICHUHU KaueCTBOM
OKpYKaroILEe Cpeibl;

MIPUHLUIIBI 3€JIEHOU XUMUU;

ymemn.

IIPUMEHATHh TIOJIyYCHHbIC 3HAHUS JJIs OLEHKU COCTOSIHUS OKpYKarolledl cpeabl U
PalMOHAIBHOI'O MCIIOJIb30BAHNS IIPUPOIHBIX PECYPCOB;

UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMH U 0a3bl JAHHBIX Ui PELICHUs
KOHKPETHBIX 3KOJIOTHUYECKHUX ITPO0IIEM;

gnademsn:

MOHATUIHBIM amNIapaToM B 00JacTh OOILIeH KOJIOTHH, PAlMOHAIBHOTO UCIIOIb30BAHUS
MIPUPOJHBIX PECYPCOB U 3aLLUTHI OKPYKAOLIEH CpeIbl.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

BBenenue, OCHOBHbIE TOHATUS JUCIUILINHBL.

MecTo ITUCHUIUIMHBI B CUCTEME OOIIEr0 M XMMHUYECKOIo 00pa3oBaHUsA. DKOJIOTHYECKOE
oOpa3oBaHue u 00Opa3oBaHME ISl YCTOMYMBOTO pa3BuTHUs. OOILIECTBO M OKpyKarolas cpena.
IlonsiTHE YCTOWYMBOIO pa3BUTHS.

Moayas 1. OOGmme Bompockl 3konoruu. buocdepa. buoskonorus. buocdepa u
YCTOMYUBOCTb.

1.1 OcHoBHBIE 3aKOHBI dkojoruu. buoskonorus. IlonsitTue 006 SKOcUCTEMax.
VYceroitunBocTh 3KkocucteM buocdepa, ee 3BOMIONUS U YCTOWYUBOCTh. DKOCUCTEMBI 3eMIIH U
yCTOMUMBOCTh. OCHOBHBIE CBEJICHUS O T1aHeTe 3emiisi. OCHOBHBIE TOHATHUS HKOJIOTUHU. 3aKOHBI U
OpuHUMIBL  3Kkojoruu. Ilorokm osHeprum u BemectBa B 3KkocucTeMax. (OCHOBHbIE
OMOreOXMMHUYECKHE IUKIIBI (KPYroBOPOTHI BemlecTB). LIMKIMYHOCTH mpolieccoB B Ouochepe u
YCTONYUBOCTb.

1.2 Hapononacenenue. YenoBeuecTBO Kak uacTh Ouochepsl. Jlemorpaduyeckue
POOJIEMBI

JIluHaMUKa 4YelOBEYECKOW IMONYISALHMHM, POXKIAAEMOCTb, CMEPTHOCTb, BO3PACTHAs
cTpykTypa. IIpoGiieMbl coBpeMeHHOro 3Tara pocta YUCIEHHOCTH HaceneHus. [ eorpaduueckoe
pacpeneneHue HaceneHus. PerynupoBanue HapoJOHACEIICHHUS.

Moayabs 2. Crtpoenne u coctaB reochep 3emin. OCHOBHbIE (PUBMKO-XUMHUYECKUE
IPOIIECCHl, IPOTEKAOIIUE B reocdepax

2.1 Atmocdepa 3emin

Crpoenue atmocdepsl, posib (HOTOXMMHUYECKHUX peakiuidl B (OPMUPOBAHUU COCTaBa
aTMocdepBhl.

[TapuukoBsiit 3¢pdexr. ITapHukoBbie ra3sl B atMochepe. KinmmaTnueckue mocnencTBust
AQHTPOIIOIE€HHOM 1E€ATEIBHOCTH.

Pacnpenenenue koHueHTpanuu o30Ha B atMocgepe. O30H0BbIHN cinoil. [Tpupoansril muxi
030Ha. COBpeMEHHOE COCTOSIHME 030HOBOTO ciod. [locnencTBus pa3pylieHuss 030HOBOTO CIIOS
3emnu i1s yenoBeka U Ouocdeps! B meiaoM. CtparocdepHblit 030H U TponochepHbIil 030H:
CXOACTBO U paziauuus. MexIyHapoJHOe COTPYAHMYECTBO B O0JAacTU OTrpaHUYEHUE
IIPOU3BOJCTBA U UCIIOJIB30BAHUS 030HOPA3PYLIAKOIIUX BEIECTB. MOHpeanbCKUi IPOTOKOIL.

Kucnotnsle 1o 1 mpouecchl OKUCIEHUS MpuMecel B Tponocdepe. PoTOXUMHUECKUN
CMOT.

2.2. T'mppocdepa 3emnun

Bunet Bonm Ha 3emine. IlpecHpie Boabl. ['maponormdeckwii mwmki. [nmobGambHbIE
JKOJIOTMYECKHE TpobseMbl Tuapocheprl. I'maBHbIE KAaTHOHBI M AHUOHBI HPUPOJHBIX BOI.
KucnoTHO-OCHOBHOE paBHOBecME B MPUPOAHBIX Boaax. IllenodyHOCTH NPUPOAHBIX BOA.
OcHOBHBIE TPUYMHBI, OJTalbl W TOCJHEACTBUS  3aKUCJICHUS TMPUPOJHBIX  BOJOEMOB.
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OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE MPOLIECCH B MPUPOJIHBIX Boaoemax. CrpaTudukanus
NpUPOAHBIX BooeMoB. [Iporeccsl adTpodukaiiu BogoeMoB. [IpHunHbI U OCIEACTBUS.

2.3. Jlutocdepa 3emnun

3emuass kopa. llouBa. Ctpoenue mnouBeHHOro ciosi. CoctaB mnoyB. OpraHnuueckue
BellecTBa B noyBe. Poib JKMBBIX OpraHM3MOB B (OPMUPOBAHHM MMOYBEHHOIO CiOs. Tspkesbie
MeTallIbl B ouse. Jlerpananus nous. BosiHas u BeTpoBas 3po3us MOUB.

Mopayab 3. AHTpPONOTreHHOE BO3ACHCTBHE HA OKPYKAIOIIYI Cpeay U palloHalIbHOE
IIPUPO/IONOIb30BAaHUE

3.1. Ilpuponusie pecypcol. [lonsitue 00 OTXOAAax MPOU3BOJCTBA U MOTPEOJICHUS.
MasiooTxoaHbIe U 6€30TXOIHBIE IPOU3BOJICTBA.

3.2 Ilonstue O TIUIAHETApHBIX  TpaHUIAX. AHTPONOICHHBIE  BO3MYIICHUSA
OMOTeOXMMHUYECKUX IUKIOB a30Ta U (pocdopa. OCHOBHBIC PUHIIHUIIHI 3€JICHONH XUMUH.

Monyab 4. YcToilunBoe pa3BuTHE

[lonatue 00 ycToiuMBOM pa3BUTHUH. VCTOpHS CTaHOBJICHHMS MOHATHA. Bkian
OTEYECTBEHHBIX  yueHblX. llenmn  ycrtoiumBoro  pazsutusas OOH. MexayHnapoaHoe
COTPYAHHYECTBO B O0JACTH YCTOWYMBOTO pa3BUTHs. [IpOMBIIITIEHHAs SKOJOTHS M 3eJeHas
XUMUS KaK HHCTPYMEHT 00ecleyeH s YCTOWYMBOTO Pa3BUTHsI. DKOJIOTHYecKas THKA.

4. O0beM y4eOHOH JUCHHILINHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akagem.
SAMHUIIAX yacax
O01mas TPy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSL: 0,89 32
Jlexruu (JIek) 0,45 16
[Tpaktnueckue 3austus (113) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ager

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«®Pu3nueckas xumus» (b1.b.11)

1. Heab AMCHUNUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJOM
XUMHYECKOTO Mpoliecca, MoKa3aTh O0MAcTH MPUIOKEHHS ITHX 3aKOHOB W HAyYUTh CTYACHTA
TPaMOTHO MPUMEHSTH UX MPU PEIICHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUUECKUX 3a/1a4.

2. B pe3yabrare wu3yyeHus [UCHUILUIMHBI oOyyaommiicss 10 Mporpamme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbubiMu (I1K) komnereHuusaMu:

- CIMOCOOHOCTBIO MPUMEHSATH 0a30BbIe 3HAHUS MAaTEMATHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUIUIMH, JUCHMIUIMH 0OmenpodecCHoHaIbHOrO IMKIa B 00beMe HeoOXOIMMOM B
npoecCHOHANBHOM  JESITeNTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX MOJXOJOB, METOJAOB M pPE3yJbTaTOB MaTEeMaTHUYECKOrO aHajau3a MU
MOJIETTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHoro uccienoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHSATH OCHOBBI METOJIOB MCCIIEJOBAHMS, aHAIU3a, JUArHOCTUKH U
MOJICJIUPOBAHUSI CBOMCTB HAaHOMATEPHAIOB M HAHOCHUCTEM HEOPraHMYECKOM M OpraHuyecKou
MPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUM, BKJIHOYasi HAHOTIJIEHKU
¥ HaHOCTPYKTYPHPOBaHHBIC MMOKPBITHS, BHYTPEHHNE U BHEIIHUE TPAHUIIBI pa3fena a3, a Takke
(GHU3NUIECKUX U XUMUYECKHX MPOIECCOB B HUX MK ¢ uX ydactuem (OITK-3);

3Hamy:

OCHOBHBIC 3aKOHBI (U3MYECKOM XHMMHH, B3aUMOCBSI3b (PU3MUECKHMX WU XUMHUYECKHX
XapaKTEepPUCTHUK IpoIlecca,
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IyTU ONpEAETICHUs BaKHEHIINX XapaKTEPUCTUK XUMHUYECKOTO PaBHOBECHUS (KOHCTaHTHI
paBHOBECHSI, PABHOBECHOT'O BBIXOJIa MPOAYKTA, CTENIEHU MPEBPAILEHUsI UCXOAHBIX BEILIECTB) U
BJIMSIHUSA PA3JIUYHBIX (PAKTOPOB HAa CMEILEHNE XMMHUYECKOI'O PABHOBECHUS;

yCJIOBHUS YCTaHOBJIEHHUS (PAa30BbIX paBHOBECHMH B OJHO- W MHOTOKOMIIOHEHTHBIX
CUCTEMAaX, BO3MOKHOCTH PAa3JEICHUS CIOKHBIX CUCTEM Ha COCTABIISAIONINE KOMIIOHEHTBI;

TEPMOAMHAMMUYECKOE OINMCAHUE CBOWCTB MWJCAIbHBIX M HEUACAIbHBIX PAacTBOPOB,
IOIXO/bI K HAXOKICHUIO MMAPLIUAIBHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOPa;

ymembn:

IIPUMEHATh TEOPETHYECKUE 3HAHMA M DKCIEPUMEHTAIBHBIE METOJbl HCCICIOBAHUS
(bu3nUecKoil XMMHUK TIPU peIIeHUH MPOo(ecCHOHANBHBIX 3a/1a4;

IIPOBOAUTH TEPMOAMHAMHUYECKUE PACUEThl, OCYIIECTBIATh AHAJIU3 M Ha OCHOBE 3TOIO
JenaTh 000CHOBAHHbBIE BBIBOJIBI,

IIPEICKA3BIBATG U HAXOAUTDH ONTHUMAJIBHBIE YCIIOBUS NIPOBEIECHUS XUMUYECKOIO ITpoLuecca
C LIEJIBIO MOJIYYE€HHSI MAaKCHUMaJIbHO BO3MOXKHOI'O BBIX0/1a HHTEPECYIOIIETO MPOIYKTa,

IIPEJCTaBIATh JaHHbIE JAOOPAaTOPHOIO HMCCeNOoBaHUA B TIpaduueckoil ¢opme U Ha
OCHOBE IIOJYyYEHHBIX 3aBUCHUMOCTEH OIPENEATh COOTBETCTBYIOIIME TEPMOIAMHAMMUYECKUE U
KMHETUYECKUE XaPAKTEPUCTUKNA XMMHUECKON CUCTEMbI U XMMHUYECKOI0 IIPOLECCa;

IIPOBOAUTH AHAJIU3 U KPUTHYECKH OLIEHUBATh MOJy4YE€HHbIE SKCIIEPUMEHTAJIbHbBIE JAHHBIE,
000011aTh 1 J1es1aTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OMBITOB;

BIAOEMb.

KOMILIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOIO0B (PU3MUECKOW XMMHUU AJIS PELIeHUs
KOHKPETHBIX HCCIIEI0BAaTEIbCKUX 33/1a4;

HAaBBIKAMU OIIPEJIEIICHUSI COCTOSIHUSL PAaBHOBECUS M CaMOIIPOM3BOJIBHOIO HAIPaBJICHMUS
XUMHUYECKOI0 IIpoLecca;

npueMamu 00paOOTKM MOJYYEHHBIX ONBITHBIX JAHHBIX JJIS BBIABICHUS M YCTAHOBICHMS
B3alMOCBSA3EM MEXIy TEpPMOAMHAMUYECKMMHU CBOMCTBAMHU U (PU3MYECKUMH IapaMeTpamu
nporecca;

3HAaHUSIMH OCHOBHBIX 3aKOHOB (DM3NYECKON XUMHH JIJIsI COACPIKATENIbHOW HHTEPIPETAIIN
TEPMOJUHAMHYECKHUX PaCUYETOB,;

3. KparTkoe coep:kaHue JUCHUTIHHBI

Xumunueckasi TepMOAUHAMMKA. 1-b1if 1 2-0if 3aKOHBI TepMOJUHAMUKHU, TocTynat Ilnanka.
B3aumocBs3b TemnoTsl, pabOThl U U3MEHEHHUS] BHYTPEHHEH 3HEPrMH B MPOIECCAX C y4aCTUEM
uaeanbHOro rasza. TemnoémkocTs TBEPABIX. KHUIKUX M ra3000pa3HbIX BEIIECTB. TepMOXUMMUSL
Brruucnenue TtemnoBbix 3((PEKTOB XMMHYECKUX PEaKIMid, MpoieccoB (Ha30BBIX MEPEXOIOB,
pacTBOpeHUs M JpYruX (U3MKO-XUMHUYECKUX IpoleccoB. OHeprus [ubbca u sHeprus
['enpMrosibiia Kak KpUTEpUU HaIpaBlIeHUs XuUMUYeckoro mporecca. Pacuér abcomroTHON
OHTpONMHU. XHUMHUYECKOE paBHOBecue. KOHCTaHTa XMMMUYECKOTO DPABHOBECUS U METOIBI €€
pacu€ra W DKCHEPUMEHTAIBHOTO OmpeaeneHusa. PaBHOBECHBIM BBIXOJ NPOIYKTA, BIUSHHE
JABJICHUsI, TEMIIEpATyphl, NMPUMECH HWHEPTHOTO TIa3a HA pABHOBECHBIM BBIXOJ. YPAaBHEHHS
uzotepMbl  u  u3o0apsl  Baut-T'odpda. Cratuctuueckas  TepMoauHamuka.  Pacuér
TEepMOJIMHAMHUYECKUX (YHKIMN Ha 6a3e MpesICTaBIeHUH 0 CyMMe IO COCTOSIHUSM.

®da3oBble paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cucTeMax. (DazoBble NEPEexXonbl U
¢azoBas quarpaMMa COCTOSIHUS Ul OJIHOKOMIIOHEHTHBIX cucTeM. TpoiiHas Touka. YpaBHEHUE
Kianelipona-Knay3uyca. 3aBUCHMOCTh JaBJIEHUS HACBIIIEHHOTO @Iapa OT TEMIEpPaTypBl.
Omnpenenenue TepMoaMHaMHUyecknX (yHKIMHA mporecca (azoBoro mnepexona.Kpuruueckas
TeMIeparypa.

TepMmoannamuueckass Teopusi pactBopoB. Kiaccudukamus pactBopoB. CrocoOsr
BbIpaXXEHHsI cocTaBa pacTBopa. [lapiuanbHble MOJSpHbIE BETUYMHBI. YpaBHeHus [ubOca-
Hrorema. WpneanbHble pacTBOphl. TepMoauHaMuueckue (YHKUIMU CMEIICHUsS Ul WAealbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pa3baBiieHHblE pacTBOpbI, 3akoH ['eHpu. HewmpeanbHbie
pacTBOpBI,  IOJIOKHUTEIbHBIE M  OTPUUATENIBHBIE  OTKJIOHEHMs OT  3akoHa Pays.
TepMoauHaMHUyecKoe ONMHMCAHWE HEUJICANbHBIX PAacTBOPOB, AaKTUBHOCTh, KO3(PUIIHEHT

31



aKTUBHOCTH. KoymMraTMBHBIE CBOMCTBA pPAacTBOPOB HEJIETYYMX BEIIECTB B  JIETYy4YEM
pactBopuTene. Kpuockonus, 30ymnrockonus. OcMOC, OCMOTHYECKOE JaBIICHHE.

®a3oBble PABHOBECHSI B MHOIOKOMIIOHEHTHBIX cHcTeMaXx. JluarpaMMbl «J1aBJIeHHE-
COCTaB», «TEMIIEpPAaTypa-CoCTaB», «COCTaB Iapa-coCTaB >KUJIKOCTU» JJs HUICAIbHBIX U
HeuJealbHBIX pacTBOpPOB. 3akoHbl [ nOOca-KonoBasioBa, A3seorpornus. Du3MKo-XUMUYECKHE
OCHOBBI pa3JieNiCHHs] KHUIKUX CMecel, peKkTuukarms. OU3HKO-XUMUYECKHA U TEePMUYECKUN
aHanu3. Pa3nuuHblie TUIBI AMAarpaMM IJIaBKOCTH. DBTeKTHKA. [IpaBuino ¢a3 u npaBuio peryara.

4. O0beM y4eOHOMH JUCHHILJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akanem.
eIMHUIIAX qacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AYJIUTOPHBIE 3aHATHSI: 1,78 64
Jlexiuu (JIek) 0,89 32
ITpaktrueckue 3ansatus (113) 0,89 32
Jlaboparopusie paboTs (JIP) 0 0
CamocrositesbHasi padora (CP): 2,22 80
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(36)

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«HNnxxenepuas rpaguka» (b1.6.12)

1. Henp AUCHUILUIMHBI - HAYYUTh CTYJCHTOB BBINOJHATH W UYWUTaTh YEPTEXKH IO
IpaBWJIaM M YCJIOBHOCTSIM corjacHo ctanaaptam ECK/I.

2. B pe3yabrare wu3yyeHHs JMCUHMUIJIMHBI O0y4yaloumuiicsi Mo Mporpamme
0akajaBpHUaTa J0JI/KEeH:

Obnadamys cnenyroummu oo0uekynsTypasiMu (OK), obmenpodeccunonansupivu (OI1K)
u npodeccuonansubiMu (I1K) kommnereHusIMu:

- CIIOCOOHOCTHIO MPUMEHSTh 0a30BbIe 3HAHUSA MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYUYHBIX
JUCLUIUIMH, JUCHMIUIMH oOuenpogeccHoHalbHOr0 IMKIa B 00beMe HeoOXOIMMOM B
npodeCcCUOHATBHON  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayk,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pE3yJbTaTOB MaTEeMaTHYECKOro aHajau3a MU
MO/ICIIUPOBaHHUsI, TEOPETUIECKOTO U dKCIIepUMEHTaIbHOTo uccienoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHSITh HABBIKM COOpa JTAHHBIX, U3YUYCHMs], aHAIM3a U 0000IIEeHUS
HaY4YHO-TEXHUYECKON MH(OpPMAIMK MO TeMAaTUKE UCCIIEOBAaHUs, Pa3padOTKU U UCIOIb30BaHUS
TEXHUYECKOM JOKyMEHTAallud, OCHOBHBIX HOPMAaTHBHBIX JOKYMEHTOB II0  BOIIpOCaM
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, MOJATOTOBKU JIOKYMEHTOB K MAaT€HTOBAaHUIO, O(hOPMIIEHUIO
Hoy-xay (OITK-4);

3Hamy:

- cr1ocoObl 0TOOpa)keHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPY BBINOJIHEHUN YEPTEXKEH;

- BUJIbI U3/1€TIUI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha ypOBHE NPEACTABIECHUS XapaKTEPUCTUKU (POPMBI U IOBEPXHOCTHU U3JEIU;

yMmemy:

- BBIMOJHATH U YWTATh YEPTEXKH TEXHUUECKUX H3JEIUM C y4eToM JeHCTBYIOIIUX
CTaH/IapTOB;

- BBIMIOJIHATH U YATATh CXEMBbI TEXHOJIOTMYECKHUX MPOIIECCOB;

- ICTOJIB30BATh CPEACTBA KOMITBIOTEPHOI rpaduKu AJIs M3TOTOBJICHUS YEPTEKEN;

enadems:

- cnoco0amMy ¥ MpreMaMH U300pakeHus IPEIMETOB Ha MIIOCKOCTH;

- rpaduueckum nakerom «Kommacy.

32




3. KpaTkoe coaepkaHue I CHUILINHBI

Monayasb 1. U3ae/1me U KOHCTPYKTOPCKHE TOKYMEHThI.

3HAKOMCTBO C BUJAMH U3/IEJINH M KOHCTPYKTOPCKUX TOKYMEHTOB, CXeMBI. ApMarypa
TpyOOIpOBOJa U3y4YeHUE pe3b0, pe3bOOBBIX U3/IEJINH U BBIIOJIHEHUE ICKU30B U YepTekKeil
JeTanei ¢ pe3b0oil.

Monayasb 2. CoennHeHnue aeTasei.

CranpapTHble pe3p00BbIe H3AeHs U coeauHenus. CoeuHeHne aetaneid 60IToM u
mnuiabkoi. Pe3r0oBele TpyOHBIE coennHenus. [ankoBble coennnenus. PaHIeBble
coeauHenusi. HepasbeMHble coeiMHEHU IeTaleil . [ eoMmeTprudeckne XapakTepuCTUKe (YOpMBI U
HOBEPXHOCTHU M3/1ETHH.

Mopnyasb 3.YepTesxku cOOPOYHBIX eIMHHI. DJIeMEHThI KOMIIbIOTEPHOI rpauKH.

IIpaBuia BbIONHEHUS U 0POPMIICHUS COOPOYHOTro yepTexa. JleTanupoBanue yepTexeil
cOOPOUHBIX €TUHHII. DIEMEHTHl KOMITBIOTEPHOU IpaduKy.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX yacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4eOHOMY ILIAHY 4,0 144
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[TpakTnueckue 3austus (I113) 0,67 24
JlaGopaTtopusie paboTs (JIP) 0,22 8
CamocrositeanHas padora (CP): 2,67 96
Bua xoHTpoJa: 3auer / IK3aMeH 0,0 3ager

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«IIpukaaanas mexanuka» (b1.5.13)

Hegb AMCHMIVIMHBI: HAy4YUTh CTYJEHTOB TBOPUYECKOMY IOAXOAY K BBIIOJIHEHUIO
WH)KEHEPHBIX PacueTOB Ha MPOYHOCTbh, )KECTKOCTh M YCTOMYMBOCTH DJIEMEHTOB KOHCTPYKIIHA,
JeTajel ¥ y3J10B MallliH U annapaToB.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OOYy4YalOINMiici 1O mporpamMme
0akajaBpuaTa J0JI/KEeH:

Obnadamye cnepyromumu o0mekynbTypHsiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusmMu:

- CITOCOOHOCTBIO MTPUMEHSTH 0a30BbIC 3HAHWS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYUYHBIX
TUCHUTUIMH, JUCHUIUIMH  O0IIenpoecCHOHaIbHOTO IMKIa B 00beME HEOOXOIUMOM B
npodeCcCUOHATBHONM  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayk,
pa3paboOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3yJIbTAaTOB MAaTEMaTHYECKOTO aHalIu3a H
MO/ICIIUPOBaHHsI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO nccienoBanus (OITK-1);

3HamMb:

OCHOBHBIE YPaBHEHUS U METObl PELICHU 3a/1a4 COPOTHUBIIEHUS] MaTepHaliOB U JeTaseit
MaIllnH;

OCHOBHBIE METOJIbl PAcYeTOB Ha MPOYHOCTb, KECTKOCTb U YCTOWYMBOCTH DJIEMEHTOB
KOHCTPYKIIMH MallWH U aIaparos;

OCHOBBI TEOPHM pacueTa JeTaleid W Yy3JI0B MallMH M allapaToB XHWMHYECKOH
TEXHOJIOTHH;

ymemn:

MPOBOJIUTH PACUETHl DIIEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOJIOB COTPOTHBIICHHS
MaTepHasoB;

pacCcYUTHIBATh U KOHCTPYUPOBATH JETATH MAIIWH 110 HCXOTHBIM JTaHHBIM;
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IPOU3BOAUTH  pAacyeTbl IO  OCHOBHBIM  KpUTEpUsAM  pabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHUS JI€Talel MalllH,

gnademsn:

HaBBIKAMU pacyeTa CONPOTUBIICHUS MATEPUAIOB aHAIMTUYECKUMU METOAAMU;

HaBbIKAMHU BbIOOpa MaTEpUANIOB M0 KPUTEPUSIM IPOUYHOCTH;

pacderamMu THIIOBBIX JCTAJICH MAallWH, IOJIb3YsICh CIIPABOYHOM JIMTEPATYPOUH U
I'OCTamu.

3. KpaTkoe coep:kaHue M CIHUIIAHBI

1. BBenenue
Ponp mpenmera «llpuknannas mMexaHuka» B (OPMHPOBAHMM HHXKEHEPAa XHUMHKA-TEXHOJIOTA.
«[IpuxnagHas MexaHHMKa» Kak OCHOBa JUIs IOHMMaHUS paboThl, yCTpoilcTBa u Oe30macHOi
AKCIUTyaTali 000pyI0BaHUS XUMUYECKOTO MPOU3BO/ICTBA.

2. Moayas 1 «Onpenenenue peakiuii onop. Pacrsiskenue-cikarue».

Paznen 1.1. Onpenenennie peakiuii omnop.
AOGCONIOTHO TBEpAOE Teno. DJIEMEHThl CTaTUKU. OCHOBHBIE IMOHSATHA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHoBecHs. CBS3M U UX pEaKLUU.

Paznen 1.2. PacTsixeHne-cxaTue.
OcHOBHbIE JONYILEHUS W MPHUHLMIIBI CONPOTUBICHUS MarepuanoB. Meron ceueHuil.
Hanpsokenus, nepopmanuu u nepemernenus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHUX
yCWIHNM, HanpsokeHuid u  nepemenieHuid. (CraThyeckd  ONpeAeUMble U CTaTHYECKHU
HeolpeaenuMele 3a1a4u. /luarpamMmel pacTsKEHUS Ul IIACTHUYHBIX M XPYNKUX MaTepHaIOB U
UX XapakTepUCTHKHU. Jlomyckaemple HanpsDKEHUS. YCIOBHE IIPOYHOCTH IIPU  PACTSIKEHUHU
(cxarun).

3. Moayas 2 «Kpyuenne. U3rud».

Pazpgen 2.1. Kpyuenue.
3akon ['yka mpu cnBure. BHyTpenHue cuioBble (hakTopel Mpu KpydeHuH. HampsokeHus B
CTEPXKHAX KPYTJIOro CeYeHHs. Y CJI0BHE IPOYHOCTH IIPU KPYUEHHUH.

Paznen 2.2. U3rud.
['eomeTpryeckue XapaKTEpUCTHUKU IUIOCKMX cedeHuil. IloHATHe 4ucTOoro M mnomnepevyHoro
n3ru6oB. IlpaBuna mocTpoeHUs SMIOp TNONEPEYHbIX CHJI M HM3TMOAIONMX MOMEHTOB.
OnpeneneHve HOPMAJbHBIX HamNpsOKEHUH. YCIIOBHE MPOYHOCTH Npu u3rubde. OmpeneneHue
KacaTeJbHbIX HaNpshkeHUi. ParmonansHble (hOpMbI ceueHui.

4. Moayab 3 «Ci10:kHOe HANIPSIZKEHHOE COCTOSTHHEeY.

Paznen 3.1. CrioxxHOE HaNps>KEHHOE COCTOSIHUE.
OCHOBBI TEOPUM HAIIPSHKEHHOTO COCTOSIHUS M TUIIOTE3bl NPOYHOCTH. [IoHATHE HanpsHKEHHOTO
coctosiHUS. ['naBHblEe IUIOMIANKM M TJIaBHble HanpsbkeHus. (OO0oO0mieHHbIl 3akoH [yka.
Haznauenne rumnore3s mnpoyHocTu. [IOHSATHE SKBUBAJICHTHBIX HANPSDKEHUMM M KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIbl XMUMHYECKMX Mpou3BOoACTB. OmpeneneHue HaNpsDKEHUH 110
6e3MoMeHTHOI Teopun. OcHOBHbE pgonyuieHus. BeiBojg ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000J104eK Mo YypaBHeHMIO Jlamjaca M 1O CTaHIAPTU30BAaHHOW METOJUKE.
VYcnoBrue npo4HOCTH.

Paszpnen 3.3. Pacuer ckaTbIX CTEpKHEW HA YyCTOWYNBOCTb.
Y CTONYMBOCTD 37€MEHTOB KOHCTPYKIMA. [ToHATHE KpUTHYECKOH CHITBI U KOA(UIMEHTa 3amaca
npoyHoctu. Pacuer kputmueckodt cuiibl mo Oitnepy. Ilpeaensl mpuMeHHMMOCTH (DOpMyITbI
Oiinepa. [IpakTnyeckuii cnocob pacuera Ha yCTOWYUBOCTD.

5. MoayJs 4 «/leTanu Mamun».

Pa3znen 4.1. CoenuHenue aeraneil MaluH.
Knaccudukanus pgeranmel MammH M anmapaToB XHWMUYECKUX MPOU3BOACTB. Pe3pOoBbie
coeauHeHusi. Pacuer OONTOBBIX COCTUHEHHUH INPHU TOMEPEUHBIX M MPOJOJIBHBIX Harpyskax.
[lInonouHsle coenuHeHus. HazHaueHne M BUABl NOHOK. Pacyer MIMOHOK Ha cpe3 M CMSATHE.
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Bunpr cBapku. O6macth mpuMeHeHus. Buabl cBapHBIX mBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJICCTOYHEIX IIIBOB.

Paznen 4.2. Banbl 1 ocu, UX ONIOPBI U COCTUHEHUS.
Banelr, ux knaccudpukanus u HazHaueHue. Ocu. [IpoeKTUPOBOUHBIE pacdeThl BaJlOB U OCEH.
[Moamumanku CKOJIbKCHHUS. Marepuaibl BKJIAJIBIIIICH. [Mogmumauku KauyeHHs.
[IpuHuunuansHOE YCTPOMCTBO U OCHOBHBIE TI'E€OMETPUUYECKHE pa3Mephl. JOCTOMHCTBA,
HEJOCTaTKW W O0JacTH NTPUMEHEHHUs TOJIIIMITHUKOB KadeHUs M CKOJIbKeHHs. [IpuBoaHbBIC
mydTer. Hasznauenne. Knaccudukanus mMypT mo npuHIMIY ASHCTBUS U XapakTepy paboThl.
[Topsimok mog6opa MypT ¥ OCHOBBI TPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexanndeckue nepeaayu.
3ybuateie mepemaun. OKpyXHOEe U paauaabHOe Yycwius. Peayktopel. OmpezneneHue u
knaccudukanus. [Ipumepsl cxeMm peTyKTOpOB.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX yacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTopHbie pabOThI 0 0
CamocrositesbHas padora (CP): 2,22 80
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3ager ¢
OLleHKOI

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHHUILIMHBI
«JJIeKTPOTEXHNKA U MPOMBILLJIeHHAs! 3JIeKTpoHuKa» (b1.5.14)

1. eap AUCHUIIMHBI:  (GOPMUPOBAHHWE Yy  OOYYAIOMIMXCA  KOMIICTCHIIUH,
o0ecrevynBaouX TEOPETUYECKYI0 M MPAKTHYECKYIO0 MOATOTOBKY BBIYCKHUKA, YMEIOIIETO
BBIOMPATH M SKCILTYaTHPOBAThH AIIEKTPOTEXHUYECKUE M AJIEKTPOHHBIC YCTPOMCTBA, BIIAJICIOIIETO
HAaBBIKAMU  HCIIOJNI30BAHMSI ~ COBPEMEHHBIX  MH(GOPMAIMOHHBIX  TEXHOJIOTHHA s
ABTOMATH3UPOBAHHOTO MOJICTTMPOBAHUS M Pacu€Ta IIEKTPHUECKUX U SJICKTPOHHBIX IIETICH.

2. B pe3yabrare wu3yyeHHs [IUCHUIUIMHBI oOyyaommiicss 10 MporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadams cnepyromumu oomekynbTypasiMu (OK), obmenpodeccuonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CIMOCOOHOCTBIO TIPUMEHSATH 0a30BBIC 3HAHUS MATEMATHYCCKUX W €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCIHHIUIMH 0OmenpodecCHoHaIbHOrO IMKIa B 00beMe HeoOXOoIWMOM B
npoeCCHOHATBPHON  JEATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECCKOTO M AKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- CIOCOOHOCTHIO TPHUMEHATH HABBIKM HCIIOJNB30BAHUS TEXHOJIOTHUYECKHUX OMEpalnid,
000py/I0BaHMsI, HOPMATUBHBIX U METOJUYCCKHX MATEPUAJTIOB IO TEXHOJIOTHUYECKOM TMOJITrOTOBKE
MIPOU3BOJICTBA, KAYECTBY, CTAHIAPTU3AINN U CEPTU(UKAIIMYA OCHOBHBIX TUIIOB HAHOMATEPHAIOB
¥ HAaHOCHCTEM HEOPTaHWYECKOW W OpPraHUYeCKOW MPHPOJBI (TBEPABIX, KUIAKUX, I'elIe00pa3HBIX,
a’PO30JIbHBIX ), BKJIIOYAsi HAHOIUICHKA M HAHOCTPYKTYPHUPOBAHHBIC TIOKPHITHS, a TAKKe U3
Ha UX OCHOBE WM TIPOIIECCOB TOJYYEHHUS C DJIEMEHTAMH JKOHOMHYECKOTO aHajm3a U Y4eTOM
MpaBUJI TEXHUKH OE30MaCHOCTH, MPOU3BOJCTBEHHOW CAHUTAPUH, MOKAPHOW OE30MacHOCTH U
HOpM oxpanbl Tpyna (ITK-6);

3HaMb:

- OCHOBHBIE TIOHATHS, ONIPEICICHIS M 3aKOHBI JIEKTPUYCCKUX TISTICH;
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- METOJIbl MOJEIUPOBAaHUs, aHaIM3a U pacy€ra Leneil MOCTOSHHOIO U IEPEMEHHOIO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHNUI;

- YCTPOHCTBO M MPUHUUIBI pabOThl 3JIEKTPOTEXHUYECKOTO M  DJIEKTPOHHOTO
o0opynoBaHusi, TpaHC(HOPMATOPOB, FICKTPUUESCKUX MAIIMH, HCTOYHUKOB IMUTAHUS;

ymems.

- INPUMEHATh TEXHOJOTMM  MOJCIMPOBAHHUA, aHalu3a, pacyéra U IKCIUTyaTaluu
ANEKTPUUYECKUX CETEeH, MPOMBIIIEHHOTO 3JEKTPOOOOPYI0BaHUS U 3JIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHHUUYECKOE M DJIEKTPOHHOE O0OpYJOBaHWE I pEIICHHs 3amay
IIPOEKTUPOBAHUS U peATU3alM XUMHKO-TEXHOJIOTMYECKHX IIPOLIECCOB U TPOU3BOCTB;

enademn:

- METOJaMU MOJIECJIMPOBAHUA U PACUETA FJIEKTPUUECKUX U SJIEKTPOHHBIX LENEH;

- HaBbIKaMM IPAKTHUYECKON pabOThl C 3JIEKTPUUECKON ammaparypoil U 31€KTPOHHBIMU
YCTpOMCTBaMHU.

3. KpaTkoe coep:kaHue M CUHUIIAHBI

BBenenue. Ilpenmer, OCHOBHBIE TMOHSATHS, METOAOJOTUS  JIIEKTPOTEXHUKH U
eKTpoHUKU. KpaTkue wncropuyeckue cBeAEHHA. 3aladyd M MECTO Kypca B IOATOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTHH.

Mopayasb 1. DnekTpuyecKkue nemnu

1.1.  OcHoBHBbIe omnpeJe/ieHdsl, ONHCAHMS MapaMeTPOB M MeTOA0B pacuéra
3JIEKTPUYECKHX Lienei.

OcHoBHblE TOHATHSI M OOO3HAUYEHHUS DOJCKTPUUECKUX BEIMYMH U  DIJIEMEHTOB
anekTpudeckux uenei. OcHOBBI  3nekTpoOe3omacHOCTH. (OCHOBHBIE TOHSATHUS  TEOpPUU
37eKTpudecKux 1eneid. OCHOBHBIE MPUHLHUIIBI, TEOPEMBI U 3aKOHBI 3IEKTPOTEXHUKU. MeTobl
MOJIEJIMPOBAHUS, AaHATIN3a U pacy€Ta JMHEUHBIX AIEKTPUUYECKUX LIETIeH OCTOSTHHOTO TOKA.

1.2. DaeKkTpu4ecKue M3MepeHus U Npudopsbl.

MeToapl M3MEpeHUsl 3JIEKTPUUYECKUX BEIMYMH: HpPSIMblE M KOCBEHHbIE. AHAJIOrOBBIE
AIEKTPOU3MEPUTENbHBIE U [IU(PPOBBIE JIEKTPOHHBIE MPUOOPHI: YCTPOICTBO, MPUHITUIT ACUCTBUSA,
obnactu mpuMeHEeHHs. l3MepeHMe AJIEKTpUYECKUX  BEJIUMYMH: TOKOB, HAIpPsDKEHUH,
CONPOTHUBIIEHU, MOIIIHOCTH U YHEPTHUU.

1.3.  AnHaau3 u pacuérT JMHeHHBIX Leneil nepeMeHHOro ToKa.

CrniocoObl mpencTaBineHuss (B BHAE BPEMEHHBIX JHAarpaMM, BEKTOPOB, KOMIUIEKCHBIX
yycesl) U MapaMmerpbl (aMmIUIMTy[a, 4acToTa, HavdanbHas (a3a) CHHYCOMAAIbHBIX (DYHKIIMM.
MrHoBeHHOE, cpefHee U JEHCTBYIOLIEE 3HAUYEHUS IMEPEMEHHOIO CHHYCOMAAIBHOIO TOKa
(manpspxkennst U OJ1C). AKTHBHOE, PEaKTUBHOE M TIOJIHOE CONMPOTUBIICHUS BETBU. MOIIHOCTH B
nensx nepeMeHHoro toka. Koaddumment mourHocty (cos([])) U ero TEXHUKO-DKOHOMUYECKOE
3HaueHue. [Ipumenenune anreOpsl KOMIUIEKCHBIX YMCEIN B 3JIEKTpOTeXHUKE. KOMIUIeKCHBIN MeTo
pacuéra JIMHEWHBIX LeNel NEPEMEHHOr0 TOKa. bamaHC MOIIHOCTH B LIEMSIX NEPEMEHHOTO TOKa.
Pe3onaHCHBIE SIBIEHUSA B AJIEKTPUYECKUX LensaX. Pe3oHaHC HanpspDKeHWM M TOKOB. AHanu3 U
pacuér Tpex¢azHbIX Ienel IepeMEeHHOro ToKa. ABTOMAaTU3UPOBAHHOE MOJICIMPOBAHHUE U PACUET
ANEKTPUYCCKHUX M AIIEKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).

MopnyJib 2. DJ1eKTPOMATHUTHBIE YCTPOMCTBA M JIEKTPHYECKHE MALIHHBI

2.1. Tpancdopmaropsl.

Ha3nauenune u oOmacTu mnpuUMeHEHHUs TpaHcHOpMaTOpoB. YCTPOHCTBO M NPHHLIUI
neficTBus  onHOGazHoro TpaHchopMaTopa. AHaNM3 3JIEKTPOMAarHUTHBIX IPOLIECCOB B
TpaHchopmarope, cxema 3amerieHus. llotepu sHeprum B TpaHchopmarope. Buemrnue
XapaKTePUCTHUKHU.

2.2. ACHHXPOHHBIC MALIIUHBI.

YcTpolicTBO W HpUHOMI — ACWCTBUS — Tpex(pa3HOTO  aCHHXPOHHOTO  JBUTATels.
Mexanuueckue u paboune XapakTepUCTUKHU. DHepreTuueckue auarpammbl. [1yck acMHXpOHHBIX
JBUTATENel C KOPOTKO3aMKHYTHIM U (ha3HBIM poTopoM. PeBepcupoBaHue U peryaupoBaHue
4acTOTHI BpAILIEHUS.

Moay.b 3. OCHOBBI 2JIEKTPOHUKH
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3.1. DuieMeHTHas 0a3a COBPEMEHHbIX JIEKTPOHHBIX YCTPOICTB.

[TonynpoBoHUKU. YCIIOBHBIE OOO3HAYCHMs, NMPUHIMIT JEHCTBUSA, XapaKTEPUCTHKH M
Ha3HAUYE€HHE IOJYIPOBOJHUKOBBIX JUOJOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTerpaibHble
MHUKPOCXEMBI, X Ha3HAYCHHE, KITACCU(PHUKAIISI U MAPKUPOBKA.

3.2. HUCTOYHMKHM BTOPMYHOIO JJIEKTPONUTAHUS M YCHJIUTEJNH IJIEKTPHYECKHX
CHUTHAJIOB.

[TonynpoBOIHUKOBBIE BBIMPSMUTENH: KilaccU(UKaIs, OCHOBHbIE MapaMETPhl, CXEMbI U
OPUHIUI paboTHl BRIIPAMHUTENS. Dnekrpudyeckue (GuiubTpel. Knaccudukanmss m OCHOBHBIE
XapaKTepucTUKu ycunureneil. OOpaTHble cBsi3u B omnepaluoHHbiX ycunutemsix (OY), ux
BJIMSHUE HA NapaMeTpbl M XapaKTepUCTUKHU ycuiuTesss. OCHOBHBIE THUIIBI yCUJIUTENEH Ha Oaze
oYv.

4. O0beM y4eOHON JUCIHILINHBI

Bunast yueOHoI paboThI B 3auetnpix | B akanem.
eIMHUIIAX qacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AYJAUTOPHBIE 3aHATHSI: 1,33 48
Jlexumn (Jlek) 0,44 16
JlaGopaTtopusie padoTs (JIP) 0,89 32
CamocrositeabHas padora (CP): 2,67 96
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(36)

AHHOTaNuA padoyeil NpPOrpaMmMbl AHCUUIIMHBI
«be3onacHocTh xu3HeAessTeabHOCTH (B1.B.15)

1. Heap aucuMmIMHbI: GopMupoBaHue NpodecCHOHATbHON KYIbTYypbl 0€30MacHOCTH,
0 KOTOPOW TIOHMMAaeTcsi TOTOBHOCTb U CIIOCOOHOCTh JIMYHOCTH HCIIOJIb30BaTh B
npoecCHOHANBHOM AESITeTbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN U HaBBIKOB
st obecniedenust Oe3omacHocTH B cdepe NPo(ecCHOHATBLHOW ACSITENLHOCTH, XapakTepa
MBIIUIEHUSI W [EHHOCTHBIX  OpPHEHTAlMd, TpPH KOTOPBIX BOMPOCH  0€30MacHOCTHU
paccMaTpuBarOTCs B KaueCTBE MPUOPUTETA.

2. B pe3yabrare wu3yyeHHs [UCUHUIUIMHBI oOyyaommiics 10 Mporpamme
0akajaBpUaTa J0JI’KeH:

Obnadamys cnepyronmumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CIIOCOOHOCTBIO HMCIIONIB30BAaTh MPUEMBI TIEPBOI MOMOIIH, METOABI 3AIIUTHI B YCIOBUIX
ype3BbryaiiHbix curyanuii (OK-8);

- CIOCOOHOCTHIO TPHUMEHATH HABBIKM HCIIOJNB30BAHUS TEXHOJIOTHUYECKHUX OMEPaInid,
000py1I0BaHUsI, HOPMATUBHBIX M METOJIMYECKHX MATEPUAJIOB MO TEXHOJIOTHYECKON MOATOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3AINU U CEPTU(UKAIIMYA OCHOBHBIX TUIIOB HAHOMATEPHAIIOB
Y HAaHOCUCTEM HEOPTaHWYECKOW W OPTaHMYECKOW MPUPOBI (TBEPHABIX, KUJKHUX, TeIe00pa3HbIX,
a’PO30JIbHBIX ), BKJIIOYAsk HAHOIIJIEHKH M HAaHOCTPYKTYPUPOBAHHBIEC MOKPBITHS, a TaKKe H3IETUi
Ha UX OCHOBE U IPOIIECCOB IMOIYYEHMs] C 3JIEMEHTAMHM HKOHOMHUYECKOTO aHaliu3a U Y4eTOM
MpaBUJI TEXHUKH OE30MaCHOCTH, MPOU3BOJCTBEHHOW CAHUTAPUH, MOKAPHOW OE30MacHOCTH U
HopM oxpawbl Tpyaa (ITK-6);

3Hamy:

-- OCHOBHBIE Te€XHOC(HEPHBIE OMMACHOCTH, MX CBOWCTBA U XapaKTEPUCTHKH,

-- XapakTep BO3JCHCTBHUS BPEIHBIX W OMACHBIX (DAKTOPOB HA YENOBEKA U MPHUPOIHYIO
Cpely, METOAbl 3allUThl OT HHUX MPUMEHHUTEIbHO K cdepe cBoeld MnpodeccuoHaNbHOI
JIeATETbHOCTH,

ymemy:
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-- UACHTU(PUIIMPOBATH OCHOBHBIE OMACHOCTHU CPeJIbl OOUTAaHUS YEIIOBEKa;

-- OIIGHMBAaTh PHUCK HX peaM3aliy, BBHIOMPATh METOJbI 3allUThl OT OMACHOCTEH
MPUMEHUTEIBHO K cepe cBoeil mpodeccHOHaNbHONU NEATENbHOCTH U CHOCOObI 0OecredeHus
KOM(OPTHBIX YCIOBHUH KU3HEACATEIbHOCTH,

gnademsn:

-- 3aKOHOJATEIbHBIMH M TPABOBBIMH aKTaMHd B 007acTH OE30MaCHOCTH W OXPAHBI
OKpYXarollel cpeapl, TpeOOBaHUSIMH K O€30MacCHOCTH TEXHUYECKUX PErjIaMeHTOB B cdepe
po(hecCHOHANTLHOM e TEIbHOCTH,

-- croco0aMu U TEXHOJIOTHSIMH 3aIUTHI B YPE3BbIYANHBIX CUTYAIHUIX;

--[IOHATUIHO-TEPMHUHOJIOTUYECKUM aIIapaToM B 00jacTu 6€301acHOCTH;

-- HaBBbIKaMU palMoHaIN3aul IpodecCHOHAIbHON IEATEIbHOCTH C LENIbI0 00ecreueHus

0€30MaCHOCTH U 3aIUTHl OKPYKAIOIIEH Cpeibl.

3. KpaTkoe coaepkaHue JUCHUILINHBI

1. BBenenue B Oe3omacHocTh. OCHOBHBIE MOHATHS M ompenesneHus. be3omacHOCTh U
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u Texuocdepa. CTpykrypa TexHOC(HEpbl U € OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCEepHOI 6€30acHOCTH.

3. Unentudukanust 1 BO3ACHCTBUE HA YEIIOBEKA BPEIHBIX M OMACHBIX (PAKTOPOB Cpebl
oOuTaHusl.

Knaccudpukanys HeraTuBHBIX (AKTOPOB cCpelbl OOWUTAaHUS 4YeIOBEKAa. XHMHUYECKHE
HeratuBHbIE (akTOphl (BpenHble BellecTBa). MeXxaHWYeCKHe M aKyCTHYeCKHe KoseOaHus,
BUOpasi W IIyM. OJIEKTPOMArHUTHBIE H3Iy4eHHS M MO VOHM3HWpYIOUe HW3Iy4YeHHUe.
Onektpuueckuii Tok. OnacHble Mexanuueckue Gaxtopsl. [Iporecchl TopeHus U M0XapoB3PHIBO-
OIIaCHbIE CBOMCTBA BEIIECTB U MaTepuanaoB. CTaTUYECKOE JIEKTPUUECTBO.

4. 3ammTa 4enoBeKa U cpeibl OOMTaHUS OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOIHOTO,
AHTPOIOTEHHOTO U TEXHOT€HHOT'O MPOUCX0KICHUSI.

OcCHOBHBIE MPUHIUIBI 3aLUUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETaTHBHBIX
¢dakTopoB. 3ammTa OT JHEPreTUYECKUX BO3JCHCTBUH M (usnmyeckux moseid. OOecrieueHne
0e30MacHOCTH  CcUCTeM, paboTarommx O] JaBieHHeM. be30macHOCTh  IKCITyaTaluu
TpyOOIIPOBOJOB B XMMHMYECKOM MPOMBIIITIEHHOCTH. be3omnacHas skcruryaTanusi KOMIPECCOPOB.
AHaIu3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U IPUPOJHBIX PUCKOB.

5. Ob6ecneuerre KOMGOPTHBIX YCIOBUM ISl )KU3HU U JIEATEILHOCTH uesoBeka. [lonsTue
KOM(OPTHBIX WM ONTHUMAJIbHBIX YCIOBHH. MuKpokiaumar nomenieHuid. OcBeleHne 1 CBETOBas
cpelia B IOMEIICHHH.

6. Ilcuxodusnonornyeckre 1 SproHOMHUECKUE OCHOBBI O€30MTACHOCTH.

[Tcuxuueckne mporecchl, CBOMCTBA U COCTOSIHUS, BIMSIONME HA Oe30macHOCTh. Buabl u
YCIIOBHS TPYAOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30IaCHOCTH.

7. Upe3BbI4aliHbIE CUTYAI[MU U METOJIbI 3aLUTHI B YCIOBUAX UX PEAIM3ALUU.

O6mue ceenenus o YC. Toxap 1 B3pbIB. ABapuu Ha XMMUYECKH OMACHBIX OOBEKTaX.

Pagnanyonnsie aBapuu. [lpubopbl  pagualMOHHOM, XMMHMUYECKOH pa3BelKH U
JO3UMETPUYECKOTO KOHTpOJA. Upe3BblUaliHble CHUTyallUM BOEHHOIO BPEMEHH. 3aluTa
HacelleHWss B Ype3BbIYAMHBIX CUTyalUsAX. YCTOMUMBOCTh (PYHKIIMOHUPOBAaHUS OOBEKTOB
HSKOHOMHUKH B UPE3BbIUANHBIX CUTYaIUsX.

8. Ymparienue 6€30MacHOCTHIO )KU3HEACITEITHbHOCTH.

3aKoHOJIaTeNIbHBIE M HOPMATUBHBIE IPABOBBIE OCHOBBI YIPABJICHUS O€30MaCHOCTHIO
KHU3HEACSITEIbHOCTH. DKOHOMHYECKHE OCHOBBI YIpaBiieHHs Oe3zonmacHOCThi0. (CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBiieHHe 6€30IaCHOCTBIO.

4. O0beM yueOHO# JUCUUNJIMHBI

Bunast yueOHoM paboTh B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIUTOPHBIE 3aAHSITHS: 1,33 48
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Jlexumm (Jlek) 0,89 32
Jlabopatopubie pabotsI (JIP) 0,44 16
CamocrositeanHas padora (CP): 1,67 60
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil NpOrpaMmMbl AHCUUIIMHBI
«Mupopmaruka» (b1.5.16)

1. Heab aucoMmJIMHBI - [npuoOpeTeHHe 0a30BBIX 3HAHUM O COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHIX, a TAaKKe YMEHHH M NPAKTUYECKUX HABBIKOB B 001acTH
UH(POPMATUKH, MCIOJIb3YEMbIX INPU PEIIEHUM HAay4HbIX M HPAKTUYECKUX BBIYHMCIUTEIBHBIX
3a/1a4 CTY/IEHTaMU BCEX CIIELUATbHOCTEN.

2. B pe3yabraTre wu3ydeHHMsl AUCHUIUVIMHBI oOyyawlluiicsi 10 mporpamMme
O0axkajaBpuaTa J0JIKEH

Obnadamys cnepyroummu o6mekynbTypabsiMu (OK), obmenpodeccuonansubivu (OITK)
u npodeccuonanpubivu (I1K) komnereHmsIMH:

- CIIOCOOHOCTBIO IOHMMATh CYHIHOCTb M 3HaueHHe HHGOpMAlMM B Pa3BUTHU
COBPEMEHHOTO MH(POPMAIMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIOIINE B
3TOM Ipolecce, coOnro1aTh OCHOBHbIE TpeOOBaHUS HMH(OPMAILMOHHON 0€30MacHOCTH, B TOM
YHCIIe 3aIUThI rocyaapcTBeHHOM Taitibl (OK-14);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE METOJbI, CHOCOOBI M CpEACTBA IMOTYyYEHUS,
XpaHeHus, nepepaboTKu HH(OpMAalMM, HaBBIKM pabOThl C KOMIIBIOTEPOM KaK CpEeACTBOM
ynpasienus unpopmarueii (OK-15);

- crmocoOHOCTBIO paboTaTh ¢ MHpOPMAIUEH B TII0O0ATBHBIX KOMIBIOTEPHBIX ceTsax (OK-
16);

- CIIOCOOHOCTBIO TIPUMEHATh HABBIKH cOOpa JaHHBIX, U3YYEHUs, aHAIH3a U 0000IICHHS
HaY4YHO-TEXHMYECKON MH(OpMAIMK IO TEMAaTUKE UCCIIEOBAaHUs, Pa3pabOTKU U UCIOIb30BaHUS
TEXHUYECKOH JOKYMEHTAIlMM, OCHOBHBIX HOPMATHUBHBIX JIOKYMEHTOB IO  BOIIPOCaM
UHTEJUIEKTYaJ IbHOM COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMIIEHUIO
Hoy-xay (OITK-4);

- CHOCOOHOCTBIO pEelIaTh CTaHAAPTHBIE 3aJlaud MPO(PECCHOHANBHOM JEesITeIbHOCTH Ha
OCHOBE MH(OpMalMOHHON 1 Oubnuorpaduyeckoil KyJIbTypbl ¢ IPUMEHEHHEM UH()OPMAIIIOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTMH M C Y4YeTOM OCHOBHBIX TpeOoBaHMN HH(POPMALMOHHON
6e3omacuoctu (OITK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TE€XHOJIOTHH, TJ00anbHble HMH(POPMAIMOHHBIE PpECypCchl B  HAyYHO-HMCCIIEI0BATEIbCKON
NeSITeIbHOCTH B OOJIACTH MaTepHajOBEICHUS U TEXHOJOTMH HAHOMAaTEpPHAJOB M HAHOCHUCTEM
(TIK-1);

B pe3ynbraTe 0OCBOGHUS TUCIUITIIMHBI CTYEHT JOJKEH:

3Hamy:

- cBOMicTBa MH(OpPMAIUH, CLIOCOOBI €€ XpaHeHHs U 00pabOTKH;

- CTPYKTYPY, IPUHIMITBI paOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOTIOJIOTHIO Ml ApXUTEKTYPY BBIUUCIUTEIBHBIX CETEH;

- IPUHLUIIBI a/Ipecalliy M0JIb30BaTelNeil, KOMIIBIOTEPOB U PEeCypcoB B ceTu MIHTepHET;

- pa3nu4ath U pacmupoBsBaTh [P — agpec, ToMeHHOE UMsI KOMIIBIOTEPA;

- a TaKKe BIIAJETh HAaBbIKAMHM CAMOCTOSITEIHOTO PpEIICHUS 3aJad Ha KOMIIBIOTEDE,
BKJIIOYAIOIIME MIOCTAHOBKY 3aJ1auM, pa3pabOTKy alroputMa 1 OLUeHKY ero 3((PeKTUBHOCTH;

- CTPYKTYPY, IPUHIIUIIBI Pa0OTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

- OCHOBHBIE THITHI JITOPUTMOB, SI3BIKA TIPOTPAMMHUPOBAHYS,;

- CTaHJIapTHBIE IPOTrPaMMHBIE 0OeCTIeYeHHs CBOEH MPOPECCHOHATILHOMN 1S TeNbHOCTH;

39




- QITOPUTMBI PEIICHUS HEJIMHEHHBIX YPaBHEHHUI;

- aJITOPUTMbI OJTHOMEPHON ONTUMHU3ALINH;

ymemy:

- IMCaTh U OTJIAXKHUBATH NporpaMMbl Ha VBA 1o pa3paGoTaHHBIM alropuTMam;

- IPUMEHATh METOABI MATEMATUYECKOW CTATUCTUKY JJISl PELIEHUS] KOHKPETHBIX 33/1a4;

- HCIOJIb30BaTh MAKEThl MPHUKIAJHBIX MPOTrpaMM IMpH JAajbHEWIIeM OOy4YeHHH H
IIPAKTUYECKON AESATEIbHOCTH;

enaodemn:

- HaBblKaMM CaMOCTOSTEJIBHOTO PEIIEHUS 3aJa4 Ha KOMIIBIOTEPE, BKIIIOYAOIINE
IOCTAaHOBKY 3a/auyM, pa3paboTKy airoputMa M OLEHKY ero 3(QeKTHBHOCTH MeToJamMu
MaTeMaTHYeCKOM CTAaTUCTUKY JIJIsl 00pabOTKH SKCIEPUMEHTA;

- METOJaMU PEAIM3aLUN AJITOPUTMOB Ha KOMIIBIOTEPAX.

Kparkoe cogepskanue JuCHHIINHBI

3.1. ApXHUTEKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

VCTOPHS Pa3BUTHUS BBIYMCIUTEIBHON TEXHUKHU U NIEPCOHAIBHBIX KOMIIBIOTEPOB. KpaTkas
UCTOpPUS PpA3BUTHUSI BBIUMCIUTEIBHOM TEXHMKM U IEpcOHaNbHBIX KommbioTepoB (IIK).
Beruncnurensnas mammHa @Pon-Heiimana u wmammua Teropunra. Paspabotrku HopOepra
Bunepa;

apxutektypa lIK, anmapartnele cpenctsa IIK. Mcnosb3yemele cucTeMbl CUHMCIEHUS,
DIIEMEHTHl MaremaThuyeckoi Jjoruku. OOmiee mpencrasnenne o IIK m uMX BO3MOXKHOCTSIX.
OyukuuoHansHass cxema [IK, MarucrtpansHO-MonynbHbI npuHuun nocrpoenus 11K
Amnmnaparssle cpenctsa [1K: mukponpoueccop, onepatuBHas U K31 MaMsTh, BHEIIHAA M1aMATh,
LIMHBI ajpeca, KOMaHJ W JAaHHBIX, TAaKTOBBbIM reHepatop. lIpuHIUI OTKPBITOW apXUTEKTYpBI:
cUCTeMHasl muHa, pa3psaaHocTs. [lepudepuiinsie yerpoiicra [1K: knaBuarypa, MbIb, MOHUTOD,
npunTep U ap. OcoOEHHOCTH NpPEeACTaBICHUs JaHHBIX HAa MaIlIMHHOM ypoBHe. IIpenmymiectBa
U(PPOBOTO TPENCTaBICHUS HWHPOPMALMU Tepel aHAIOTOBBIM IPEICTABICHUEM: BBICOKOE
Ka4yecTBO 3alMCH M OTOOpaxkeHHs MHGOpMAIMM, MPOCTOTa W HAAEKHOCTh AYOJIMPOBAHUSA
(kormpoBanusi) wHMopManuu Oe3 morepu KadectBa. CHCTEMBI CYUCICHUS (JECATHYHASI,
JIBOMYHAs, BOCbBMEpHUYHAs, LIECTHAALATEpUYHAs), MpaBWila IepeBofa M3 OIHON CUCTEMBI B
JIpYryro. OJeMEeHThl MaTeMaTHYeCKOM JIOTMKH: MOHSTUS (OPMAJIbHOM JIOTMKH, OCHOBHBIE
JIOTMYECKHUE onepanuu U popMyIibl, JJorudeckre ocHOBbI paboTsl I1K;

KOMIIBIOTEPHBIE CETH: TOIMOJIOTMM CeTeM, uX XapakrepucTuku. KommbrorepHas ceThb -
COBOKYITHOCTb KOMITBIOTEPOB M PA3IMUYHBIX YCTPOMCTB, 00eCHeunBaIOMX UH(POPMALMOHHBINA
oOMEH MeXIy KOMIBIOTEpaMH B CETH 0€3 HCMOJIb30BaHUS KaKUX-JIMOO MPOMEXKYTOUHBIX
HocuTeneill nHpopmanuu. Tomonoruu cereil: 3Be3/Hasi, UIMHHAsS, KonblieBas. CeTu 3aKpbITOro
TUIIA: JIOKAJbHbIE M PACHpEeesIeHHbIE CEeTH, KOpHopaTuBHbIe ceTH. [IporpaMMHO-TeXHUYECKOE
o0ecrieyeHue: ajanTep, KOTOPBIH YIpaBiseTcs CHElUaJbHOM MpOrpaMMoOi  JpaiBepoMm;
ONEpPAMOHHAs  CHCTEMa, YIPaBJAKOMAs] KOMIIBIOTEPOM, MPEIOCTABISIONIUM  PECYPCHI;
IPOTOKOJIBI - OCOOBIE S3bIKM, HA KOTOPBIX OOMEHMBAIOTCSA MH(pOpMaIMell KOMIBIOTEPHl B CETH
(TCP, TCP/IP, UDP). I'mobGanbubie cetu paznmuunoro macmraba (WAN —WideAreaNet, MS
Network u Internet). Bo3moxnoctu cetu WHTepHer. OnexkTpoHHas mnouta. JlocTynm K
nH(pOpMallMOHHBIM pecypcaM. Cucrtema TeleKkOHpepeHIuH. AJpecalys W TMPOTOKOJIBI B
WHurepHer;

MyJIbTUMENA — IMaJI0roBasi KOMIIbIOTEpHAs cucTeMa, o0ecreunBaronias CHHTe3 TeKCTa,
rpaduky, 3ByKa, peud M BUACO. YCTPOHCTBA MyJbTHUMeAHA. TpeOoBaHUS K MYJIbTUMEAUHHBIM
CpencTBaM KOMIThIOTEPOB. PacimpeHHbie BO3MOKHOCTH 00pabOTKH, TpeoOpa3oBaHms, CHHTE3a
uHpopManuu (KOMIbIOTEpHAs: aHUMalKs, MOAU(PUKAINA N300pakeHu, TpexMepHas rpaduka).
MyneTumenuiiable nporpaMMsbl. IIporpammel pelakTHpOBaHMS, MOHTa)XKa 3BYKa W BHJEO.
Buneo-penakropsl, Moynu crnetddGeKToB, MOHTAXHbBIE CTYIAMHU. DJIEKTPOHHBIE MpPE3CHTAIUU
(ocHoBHbIe BO3MOXKHOcTH MS PowerPoint), sTanbel co3maHus mOpe3eHTAUUH, CTPYKTypa
IpEe3eHTAIMi U OCOOEHHOCTH PaOOTHI C PEAAKTOPOM.

3.2. [IporpammHoOe obecrieueHue:
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CTPYKTypa OICPAI[MOHHBIX CHCTEM, MaKeThl MPHKIaAHBIX mporpamm, MicrosoftOffice.
Knaccugukarus nporpaMmMHbIX cpeacTB. CHCTEMHOE M MPHUKIIAIHOE IPOrpaMMHOE 0OecIieyeHne
ITK. O630p oneparmonnsix cucteM (OC). [Ipunnumnel co3ganus u coctaB OC: sapo, uaTepderic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneueiidi npuniun nocrpoenus. Cpena
WINDOWS: okna, ux ayieMeHThl, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekTamm
WINDOWS. Spnbiku u pabota ¢ auMu. [lanku: co3nanue, nepenMeHOBaHUE, KOMMPOBAHUE H
nepeMenieHrne o0beKTOB (MaoK U SPIBIKOB), yaajdeHue o0bekToB. Kop3uHa u ee HazHaueHUE.
Hactpoiiku WINDOWS: nata u Bpems, HacTpoiika MBIIIH, KpaHa. DJIEMEHTHl TEXHHYECKOTO
ceppuca [IK: ycraHoBka onepanMOHHOW CHUCTEMBbI, CO3[JaHUE WHIUBUAYAIbHON ONEpalMOHHON
Cpedpl NOJIB30BATENs, MOAJACPKKA IETOCTHOCTH HH(OpMAINH, pacUIMpeHHe U MOJEPHU3ALUSL
KOH(UTYpaluy anmnapaTHbIX U IPOrpaMMHBIX CPEICTB

TexcroBwiii pegaktop WORD, penakTopsl MareMaTHYeCKHMX M XUMHUYECKUX (HOPMYIL.
OcCHOBBI HUCHOJB30BaHUSI IporpaMM oOwIero Ha3zHaueHus (KpaTkuii 0030p) Ha mpuMepax
TeKcToBOro pemakTtopa WORD, pemakTopoB MaTeMaTH4eCKUX M XHUMHYECKUX (HOPMYIL
Ocob6ennoctu TexkctoBoro peaakropa WORD. Broa u penaktupoBanue tekcta. Konupoanue u
nepemenieHne 00beKTOB, pabora ¢ Tabnumamu. Bpeibop Bupa, pasmepa mpudTa,
dopmatupoBanue cumBojoB U ab3areB. KomupoBanue ¢dopmara. OcoOCHHOCTH CO3JaHHUS
CChUIOK, ornaBieHud. Co3laHue JOKYMEHTOB pas3inyHbIX (opM  (CTaHAAPTHBIX U
HECTaHIAPTHHIX). VIcronb3oBaHWe peJakTopa MaTeMaTH4eckux ¢GopMyl B TEKCTOBBIX
JNOKyMeHTax. Pemaktop xumuyeckux (opMys, Ha3HauYeHHE H OCOOCHHOCTH pabOTEHI.
KonupoBanue xumuueckux Gopmys B TEKCTOBBIE IOKYMEHTHI.

Cucrema ympasienus 6a3zamu manHbix ACCESS: co3manme monb3oBarenbckux CYB/,
dbopMupoBaHue 3ampocoB, oTueToB u QopMm. HMuHopmarmonnsie cucreMbl. CHCTEMbI
ympaBieHus: 6aHkamMu u 0a3amu JaHHBIX. PensiponHas Mozxenb MaHHbIX. CTPyKTypa 3amucH,
MeTOoJbl JocTyna K uHdopmaruu. OOMeH nanHeiMu ¢ Apyrumu npuioxkeHusmu WINDOWS:
TEKCTOBBIMH PEAAKTOPAaMH U AJIEKTPOHHBIMU Tabnuamu. Pensiunonnas 6a3a nanaeix ACCESS.
['maBHOE OKHO, MEHIO KOMaH], MaHeTb MHCTPYMEHTOB. Co3daHMe W OTKpPHITHE 0a3bl JaHHBIX.
BBox u penakTupoBaHue TaHHBIX B peKUME TaOJIHIIBI H peXUME KOHCTPYKTOpa. DopMupoBaHue
3arpocoB. 3anpockl MPOCThIE K MHOTOTAOIUYHBIE, 3aMPOCHl ¢ ycnoBusMU. Co3/laHue OTYETOB U
dbopm. Texuonorus peanuzaruu npocreimux 3agad cpeacreamu CYBJ] ACCESS.

Pemennie BBIUMCIUTENBHBIX 3373y Cc ucnoib3oBanuemM EXCEL: o6pabotka Tabmmil,
NOCTpOeHHe TpadUKOB W JUarpaMM, BBIUMCIEHHE MATPUYHBIX BbIpakeHWi. Ha3Hauenue
anektpoHHbIX Tabmun (MS EXCEL). OcobenHoctu Tabmuynoro mpoueccopa EXCEL wu
UCTIOJIB30BaHUE €T0 ISl pelieHHsI MHPOPMAMOHHBIX U WHXEHEPHBIX 3a/1a4d. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AGcomioTHas W OTHOCHUTENbHas ajapecanus. BoviieneHue sdeex,
nepemenieHue mno padouemy nucry. Pacuer no popmynam. Konuposanue gopmyin. [loctpoenue
rpa¢ukoB. Pacuer QyHKIIMOHANBHBIX 3aBUCHUMOCTEH U MOCTpOEHUE IpaduuecKux U300pakeHUH
¢ wucnoip3oBanueM craHmaptHeix ¢yakmumii EXCEL u wmacrepa ¢ynknuii. Iloctpoenme
MOBEPXHOCTEH € UCIOJIb30BaHUEM MacTepa nauarpamm. Pabora ¢ tabmunamu. @opmatupoBaHue,
opopmienne Tabmuu. YwucinoBele U MOdb30BaTeNbckue (GopMmaThl. CBOJHBIE TAOIHIIBL.
[Toctpoenne auarpamm. PazpaboTka 1 peanusanus IpOCTEHIINX aJrOPUTMOB C UCIIOIb30BaHUEM
Bo3MoxHOcTe EXCEL(HaxoxaeHne MaKCHMaIbHOTO (MHUHHMAJIBHOTO) DJIEMEHTa BEKTOpa U
MaTpHIlbl, HAXO0XJIEHHE CYMMBI 3JIEMEHTOB BEKTOpa W MAaTPHIIbl, BBIUYMCIEHUE MaTPUYHBIX
BBIPAXEHUI).

3.3. ANrOpUTMBI ¥ OCHOBBI IPOTPAMMHUPOBAHHUS:

AnropuT™BI, THITEI anropuT™MoB. [ToHATHE anropuTMa u ero cBoicTBa. CriocoOb! 3ammucu
ITOPUTMOB. MOTyIbHBIN NPUHIIUIT TOCTPOCHHUS AITOPUTMOB U IIPOTPAMM.

XapaKTEepUCTUKU SI3BIKOB TporpaMMupoBaHusi. OCHOBHBIE CTPYKTYPHl W TPHHIIUATIBI
CTPYKTYPHOTO MpOrpaMMHpoOBaHusl wWUIOcTpanusa. CTpyKTypHOE MpOrpaMMHpOBAaHUE, €ro
ocobeHHocTH. TexHONOTHS O0BEKTHO-OPHEHTHPOBAHHOTO TPOTPaMMHUPOBAHUS; CBOICTBa
S3BIKOB: HaclleIoBaHWEe, MHKANCYIALUs, ToauMophu3M. [TOHATHS S3BIKOB: KJIacchl U OOBEKTHI.
DBoIONNS U KITACCUPHUKAIHS S3BIKOB TIPOrpaMMUpoBaHus. [IOHATHS TpaHCTSAINH, KOMITHIISIIHH,
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UHTEpIpEeTallud, UX pa3nuuus. ba3oBble anropuTMudeckue KOHCTPYKIMH (CJelI0BaHUE,
BETBJICHHE, MOBTOPEHME), NpUMEpPbl HX peanu3auud. OCHOBHBIE KOHCTPYKIHMH SI3bIKOB
IPOrpaMMUPOBAHUA. SI3BIKH IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSL.

BbruucnuTenbHbple adropuTMbl M MIPOrpaMMHbIE peanu3anud Ha VBA mis oOpaboTku
uHpopmanuu I[Iponecc permenus 3agad Ha komnbloTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIIEPATOPHI SA3bIKa, MPOLenyphl U GyHKIMHU. PazpaboTka M peanuzanus MpocTeHIImx
aIropuTMOB 00paboTKH HHGOpManuu (pelieHue 3agad ¢ OJHOMEPHbIM M MHOTOMEPHBIM
o0veMoM nHpopMaIum). YuciieHHbIe METO/IbI aHATTN3a OJHOTO HEITMHEHHOTO YPaBHEHMS: TTOMCK
KOpHEH, pelieHue 3a7adyd OAHOMEPHOW ONTHUMH3alUU (HaXOXJIEHHE TOYeK MaKcuMyMmMa U
MUHUMYMa (GYHKIUH). METOAbl CTaTUCTUYECKOW OOpaOOTKH pe3ylIbTaTOB M3MEPEHUN OIHOU
BEJIMYMHBI: BEIYUCIICHUE TOUYCUHBIX (CPEeIHEro, AUCIIEPCUH, CTaHIapTa) U UHTEPBAIBHBIX OLIEHOK
CIIy4ailHOM BEJINYMHBI.

3.4. 3amuTa nHpopmanuu:

ANTOpPUTMBI 3aIIUTH HHGOPMAITUU: METOBI 3aIIUTHI, KOMIIBLIOTEPHBIC BUPYCH 1 OOpHOa
¢ HumH. [loHsATHE O6E€30MAaCHOCTH KOMIBIOTEPHON HMH(OpPMaLMU: HAJEKHOCTh KOMIIBIOTEpA,
COXpPAaHHOCTh JIAHHBIX, 3alllUTa OT BHECEHUS HM3MEHEHMM HEYNMOJHOMOUYECHHBIMU JIHIIAMH,
COXpaHEHHME TalHbl TMEPEeNUCKH B OJICKTPOHHOM ceTH. Meroabl peanu3aluyd  3alUThl
uH(popMalMu: MpOrpaMMHBIE, amnmnapaTrHble, OpraHU3allMoHHBbIC. McTopusi BO3HUKHOBEHUS
BUPYCOB U aHTHBUPYCOB. CrIocoObI 3apakeHus, 3alUThl U O00psOBI ¢ Bupycamu. OcobeHHOCTH
paboTBl aNTOPUTMOB BHPYCOB: PE3UICHTHOCTh, MOJIMMOP(OUYHOCTh U camoIr(poBaHUE.
KomneioTepHble BUPYCHI, UX cnenuduka U anTuBupycHsie nporpammel (Kacnepckuii, Dr. Web,
Avast, AVG). CrnocoObl mmdpoBanus U nepeaadd uHGOpManmuu Ha JaTbHUE PACCTOSHUS.
OTKpBITHIN U 3aKpHITHIN KITt0uM mudpoBanus. [ledparmeHTanus qucka.

4. O0beM y4eOHOM JUCIHIJIMHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akagem.
eUHHIIAX yacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSL: 1,33 48
JlaboparopHsie paboTsl (JIP) 1,33 48
CamocrositeabHas padora (CP): 1,67 60
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«MatepuaJioBeaenne u 3amura ot koppo3un» (b1.b5.17)

1. Heau AuCOMIIAHBI:

- MPUOOPETEHHE CTYACHTAMU 3HAHUM, MIO3BOJISIONINX OIEHUBATh IOBEICHUE MAaTEPUAIIOB
B YCIOBHSX OKCIUTyaTallMd, BBIOMPATh MaTepual U TEXHOIOTHIO €ro oOpadOTKU C UENbio
MOJIY4eHHUSI  3aJaHHOM CTPYKTYpbl M CBOWCTB, OOECIEUMBAIONIUX BBICOKYIO HAJCKHOCTh U
JIOJITOBEYHOCTDh U3EIIN;

-O3HAaKOMJIEHHE CO CIOocOo0aMU OIICHKH U TPOTHO3UPOBAHMSI  DKCILTyaTallMOHHBIX
CBOMCTB COBPEMEHHBIX MaTepUAJIOB;

- U3y4YE€HHE METOJOB M CPEJCTB UCHBITAHUHN U TUarHOCTUKUA COBPEMEHHBIX MaTepUAJIOB;

- O3HaKOMJICHME C TEXHOJOTHUSIMU TNPOU3BOJACTBA TOTOBBIX M3JIETUM HAa OCHOBE
COBPEMEHHBIX MTPOMBIIIIICHHBIX MAaTEPHAIIOB.

2. B pe3yabtare wu3yyeHus [UCHUIUIMHBI oOyyamommiicss 10 MporpaMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccunonansupivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamu:

- CIMOCOOHOCTHIO MPUMEHSATH 0a30BbIC 3HAHUS MAaTEMATHUYECKUX U €CTECTBEHHOHAYYHBIX
TUCIUTIINH, JUCHUIUIMH 00menpodeccuoHaIbHOTO IHKJIa B o0ObeMe HEoOXOJAMMOM B
npoecCHOHANBHOM ~ JESITeNbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
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pa3paboTaHHBIX B HHMX IIOJXOJOB, METOJOB M pEe3yJbTaTOB MAaTE€MaTHUYECKOI'O aHalu3a U
MO/JICITMPOBAHHUSI, TCOPETUICCKOTO M AKCIIEpUMeHTaIbHOTO recnenoanus (OIMK-1);

— CHOCOOHOCTBIO pelllaTh CTaHJApTHBIE 3a/aud MPO(ECcCHOHANBHOM AEATENbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduuecKoil KyIbTyphbl C IPUMEHEHUEM MH(POPMALIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTMM M C Y4EeTOM OCHOBHBIX TpeOoBaHUI MH(OPMAIMOHHON
6e3onacuoctu (OITK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIIOHHBIE
TEXHOJIOTUH, TJI00anbHble HH(GOPMAIIMOHHBIE PECypChl B HAayYHO-HUCCIIEIOBATEIILCKOM
NEeSITeIbHOCTH B OOJIACTH MaTE€pHUaJIOBEICHUS U TEXHOJIOTMM HAHOMAaTEPHAJIOB M HAHOCHUCTEM
(IIK-1);

3Hamb:

- OCHOBHBIE KJIaCChl MaT€pUAJIOB 110 Pa3IMYHbIM IIPU3HAKAM;

- CTPYKTYpY, COCTaB U CBOHCTBa ((U3MYECKHE, XUMHUYECKHE, SKCIUIyaTalluOHHBIE)
OCHOBHBIX (DYHKIIMOHAJIBHBIX MaTEpHAaJIOB;

- TEXHOJIOTMH IOJy4eHHUs U 0OpaObOTKU OCHOBHBIX (DYHKIIMOHAJIBHBIX MAaTEpUAJIOB;

- NPUHIMIIBI BBHIOOpPAa W COYETAHUS  PA3IUYHBIX (DYHKIIMOHAJIBHBIX MAaTEpPUATIOB B
IIPOMBIIIICHHBIX YCIOBUSAX;

ymems.

- CpaBHMBATh pa3jIMyHble (PYHKUMOHAJbHBIE MaTepHUalbl IO TEXHOJOTHYECKUM U
AKCIUTYaTal[MOHHBIM I10Ka3aTEeNsIM;

- OCYLIECTBIATh BbIOOp  (YHKIMOHAJIBHOIO MaTepuana Uil 3aJaHHbIX YCIOBHM
IKCILTyaTal1H;

- TPOTHO3MPOBATh  IOBEACHUE pA3IMYHBIX  (YHKIHOHAIBHBIX MAaTEPUATIOB IPH
IKCILTyaTallH;

BIAOEMb:

- METOJJaMU aHAJIN3a CBSI3M CBOWCTB MaTepHalla C €ro COCTABOM U CTPYKTYPOU;

- HaBbIKaMM U YMEHHUEM OpraHM3alliy U MPOBEICHUs ITOKCcKa HH(POpMALMK O MaTepuaiax
C 3aJIaHHBIMHU CBOMCTBaMH € HUcIoiab3oBaHueM pecypcoB HTb u MuTeprer-pecypcos.

3. KpaTkoe coep:kaHue M CHUIIINHBI

MartepuanoBeeHue Kak Hayka: I[eNld, 3aJayd M 3HaueHue JUCHMIUIMHBL OO0mue
TpeOoBaHUs, NMPEABbABIAEMbIE K MaTepuataM B 3aBUCUMOCTH OT YCJIOBHM HCIOJIb30BAaHUS WU
JKCcIUTyaTanuu. Pa3sBuTue Haykn o marepuaiax. Poinp pyCCKMX YYEHBIX B pPa3BUTHM HayKH.
JlocTrkeHust B 00JIaCTH CO3/1aHUSI HOBBIX MaTepHANIOB, UX MPUMEHEHUs. 3HaYeHUE MaTepruaoB
B Pa3BUTUU XUMHUKO-TEXHOJOTHUECKUX MPOIECCOB U 00ECTIEYeHUH UX OE30MaCHOCTH.

OCHOBHBIE TIOHATHSI O CTPOECHHUH, CTPYKTypE€ M CBOWCTBAaxX MaTepuaioB. MeTonbl
U3Y4YEHHs CTPYKTYpbl M CBOMCTB MarepuanoB. Crtpoenue MarepuanoB. OCHOBHBIE THIIBI
KpUCTaNIM4YecKuX pemerok. Kiaccudukanus KpUCTaIOB MO TUMaM CBA3H. AHHU30TPOIUS
cBOMCcTB KpucTamuioB. CTpoeHue peaabHbIX KpUCTALIOB. JledekThl peaqbHbIX KPUCTAIIOB U UX
BIIMSIHME HA CBOMCTBA METAJUIOB U CcIutaBoB. CBoiicTBa Auciokamnuii. Kpucramimzanus MeTaaioB
u cmaBoB. CaMonpou3BosibHas KpucTauMzanus. HecamomnpounsBoiipHas KpUCTaIU3aLNUS.
AMop(dHbIE MaTeprabl.

OU3NKO-XUMUYECKUE OCHOBBI MaTepuanoBeieHns. OCHOBBI TEOPUH CIIaBOB./luarpaMmmbl
COCTOSIHHS CIUIaBOB. Te€pMHHBI M ompeneneHus. Jluarpammbl - «COCTaB-CBOMCTBO». PDa30BbIi
COCTaB CIUIABOB. 3aBUCHMOCTb MEXJY CBOMCTBAMH CILJIAaBOB U THUIIOM JHarpaMMbl COCTOSTHUS.
[TpaBuno H.C. KypnakoBa. CaoiictBa MatepuanioB. [lokazatenu cBoiictB. Knaccudukarnus
CBOWCTB. MexaHuyeckue, (puU3NYecKre, XUMUYECKHE, SKCIUTyaTallUOHHBIE U TEXHOJIOTUYECKHE
cBoiicTBa MaTtepuainoB. Iloka3aTenn MEXaHMYECKMX CBOWCTB, ONPEIENISEMbIE IPU CTATHUECKUX
UCTIBITAHUAX Ha PacTsDKEHUE U M3rub. MeTo bl onpe/iesieH s TBEPI0OCTH MaTepHUasoB.

Mertannnueckue matepuansl. JKene3o M cminaBel Ha ero ocHoBe. CTanum M YyTyHBI.
Kenesoyrnepoaucroie craBbl. CTPYKTYphl CIUIABOB KeIe€30-yriepos. JluarpaMMmbl COCTOSHUS
kKene30-eMeHTUT. KOMMOHEHTh, (a3bl U CTPYKTYPHBIE COCTABIISIIOIIME CTajlled u OelbIx

YyT'YHOB.
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KoHCTpyKIIMOHHBIE METAIUNINYECKUE MAaTEPUANbL. Y TIIEPOJUCTBIE U JIETHPOBAHHBIE CTAJIH.
Knaccudukanus craneif, onpeaeieHne MOHSATHS KadyecTBa CTaiu (TpeOOBaHHSI K KadecTBY).
BnusiHue yrieposa U MOCTOSIHHBIX (T€XHOJIOTMYECKHX) IMPUMECEH Ha KayecTBO CTajd, METOAbI
yIydllEeHUs] KayecTBa CTaJu (IIOBBILIEHHE €€ KOHCTPYKIMOHHON NpoYHOCTH). BiusHue
JETUPYIOLUX 3JIEMEHTOB Ha CBOMCTBA CTainu. JlMarpaMMbl COCTOSIHUSL JKE€JIE€30-JIETUPYIOIIMMA
anemenT.  KoHcTpykumonnele — cranmd.  MHcTpymeHTanbpHble  cranu.  Knaccudukanums
YIIIEPOAUCTBIX U JIETUPOBAHHBIX CTAJIEH.

Teopus M npakTuka TEPMUYECKOH UM XUMHKO-TEPMUYECKOH 0OpabOTKM METalioB U
cruaBoB. IIpupona, MexaHU3M M YCIIOBUS NPOTEKAHUs CTPYKTYPHBIX IIPEBPALICHUN B CTaJIU.
Bunasl Tepmuueckoit 06pa®oTku cranu. BiusHue tepmuueckoil o0pabOTKM Ha MeXaHUYECKUe
cBoiicTBa cTanu. dusznyeckre OCHOBBI XMMHUKOTEPMHUYECKOW 00paboTku. Buabl u cnocoOsbl
nemeHTauu. Jngpdy3noHHOE HACBILIEHHE MOBEPXHOCTU HEMETAJUIaMU. A30THPOBAHHE CTAJIU.
Juddysnonnas Mertammszauusa. MoHHas Xumuko-repMmuyeckas oOpaboTka. IlepcrniekTuBbl
pa3BUTHUS XUMHKO-TEPMHUECKOI 00padoTku. {uddy3nonnoe ynaieHue npuMecei.

L{BeTHBIC METAJUIBI U CIUIABBI HA WX OCHOBE. O0IIas XapaKTepPUCTHKA U KIacCU(UKALUSL
MEIHBIX cIiaBoB. JlaTyHu, OpOH3BI, MEIHO-HHUKEIEBBIC CIUIaBBl. AHTH(QPUKIMOHHBIC
METaJUIMYECKUE  MaTepHUalbl. OOmiass ~ XapakTepuUCTHUKAa  aJIOMUHUEBBIX  CIUIABOB.
Jlepopmupyemble aTtOMUHUEBBIE CILIABBI, IUTHEBBIE AIOMUHUEBbIE CIUIABLI. ' paHynpoBaHHbIE
cruaBel. OOImIas XapakTepuCTUKAa MarHUEBBIX CIUIaBOB. JlepopMupyeMbie MarHHEBBIE CIUIABHI.
JIuTbeBplE MarHueBbl€ CIUIABBI. BIlMsHME JETMPYIOLIMX IEMEHTOB CTPYKTYPY M Ha CBOMCTBa
TUTAHOBBIX CILJIABOB. bepmiuuii U cruiaBsl Ha €ro OCHOBE. TyroraBKue METaUIbl U CIUIaBbl Ha
UX OCHOBE.

Hemerannuueckue Martepuansl. Marepuansl Ha OCHOBE  BBICOKOMOJIEKYJISIPHBIX
coequHeHuil. CTpoeHHE M CBOMCTBA IOJMMEPOB. TepMOpEaKkTHBHBIE M TEPMOIUIACTUYHbIE
nosuMepsl. CTpoeHHe M CcBoOMcTBa IutactMacc. OCHOBHBIE Pa3HOBHUJHOCTH IPOMBIIIIEHHBIX
NOJIMMEPOB M IUIacTMacc. ApMUpOBAHHBIE IOJIMMEpHbIE MaTepuasnbl. ['a30HaNOIHEHHbIE
IJIACTMACCHI.

Kepamuueckue wmarepuanbl. KOHCTpYKIIMOHHAs, WHCTPYMEHTAJbHAs W TEXHHUYECKas
kepamuka. Heopranmdeckoe crekio. Knaccupukamusi cTekona TO Ha3HA4YeHUI0 W o0jacTu
npumeHenns. Cutamisl. ['padur. Acbect. CBoiicTBa 1 006J1aCTH IPUMEHEHUSI.

Komnosunmonnsle wmarepuansl (KM). OOmass xapakTepuCTHKa KOMITO3ULIMOHHBIX
matepuanoB. [lucnepcHo-ympouennsie KM, cmoucteie KM,  Bonoknucteie  KM.
KoMnosunmoHHele Marepualbl Ha METaUIMYECKOM M HeMmeramdeckod ocHoBe. CAII
(crieueHHBIE  AIOMUHUEBBIE TMOpOIIKH). Kepamuueckne KOMIIO3UIMOHHBIE MaTepHabl.
['n6GpuaHbIe KOMIO3ULIMOHHBIE MaTEpPHAIbL.

DKOHOMHUYECKH 00OCHOBAHHBINH BEIOOp MaTepHUasoB AJisi KOHKPETHBIX eNeH.

Bb100p KOHCTPYKIIMOHHBIX MaTEpUANIOB JIIsl KOHKPETHOTO TEXHOJOTHYECKOro Mpoliecca.
Kputepun u anroputM BbIOOpa KOHCTPYKIIMOHHBIX MaTepHaioB. OKOJOIMYECKHE acCHeKThbl
MaTepuaIOBEIEHUS U 3aIIUThl METAJUIOB OT KOPPO3HUH.

4. O0beM y4eOHOH JUCHHIJIMHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
eUHHIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIMTOPHBIE 3aAHSITHS: 1,33 48
Jlexm (Jlek) 0,89 32
[TpakTuueckue 3austus (I13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanugA padoyei NPOrpaMmbl JTUCUHUIIIIMHBI
«Cranpapruszanus u ceprupuxanus» (b1.5.18)
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1. Heap AUCHMIUIMHBI: TPHOOPETEHUE CTYACHTAMH 3HAHWM MO OCHOBAM METPOJIOTHH,
CTaHJAPTHU3AIMH, CEPTUPHUKAIIMY U YIPABICHUS KAYECTBOM.

2. B pe3yabraTre wu3y4YeHHUs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
O0akaJjiaBpuaTa /10JI7KeH
Obnadoams cnenyrommmu  o0mekyabTypabiMu  (OK), obmenpodeccuonanpabivu  (OIIK) wu
npodeccuonanbubMu (I1K) komneTeHmsIMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHMSI MATEMAaTHYECKHX U €CTECTBEHHOHAYUYHBIX
JUCIUIUIMH, JUCIHIUIMH 00menpodecCHOHaIbHOrO IMKIa B 00beMe HeoOXOIMMOM B
npoecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OoTaHHBIX B HMX IIOAXOJOB, METOJOB U pE3YyJIbTATOB MaTEMAaTUUYECKOIO aHaliu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepruMeHTanbHoro uccieaoBanus (OITK-1);

- CIOCOOHOCTBIO TPUMEHSATh HAaBBIKM MCIOJNb30BAaHUS IMPUHLIMUIOB M  METOIUK
KOMIUIEKCHBIX HCCJIEIOBaHUI, WCHOBITAHUW M JAMATHOCTUKHM HU3JIENUA U3 HAHOMAaTepUajoB U
IPOIIECCOB WX NPOM3BOJACTBA, OOpabOTKM M MOAM(HKAINK, BKIOYAas CTaHIApTHBIE U
ceprudukanronnsie ucnsitanus (ITK-3);

- CIIOCOOHOCTBHIO NPUMEHSTHh HABBIKM HCIOJb30BaHUS (1O PYKOBOACTBOM) METOJIOB
MOJICJIUPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS W ONTUMU3AIMU TEXHOJOTHYECKHX IPOLECCOB H
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNY U cepTUUKAINU MaTepraioB u nporeccoB ([TK-4);

- CHOCOOHOCTHIO MPHUMEHATH HABBIKM HCIIOJNB30BAHUS TEXHOJIOTHUYECKHUX OMEpalnid,
000py/10BaHUsl, HOPMAaTUBHBIX U METOJUYECKUX MATEPUAIOB 110 TEXHOJIOIMYECKON MOArOTOBKE
MIPOU3BOJICTBA, KAYECTBY, CTAHJAPTU3ALNU U CEPTU(DUKAIINE OCHOBHBIX TUIIOB HAHOMATEPUAJIOB
¥ HAaHOCHCTEM HEOPTaHWYECKOH M OpPraHMYECKOW MPUPOIBI (TBEPHBIX, KUAKUX, TEIe00pa3HbIX,
a’pO30JIbHBIX ), BKJIIOYAsk HAHOIIJICHKH M HAaHOCTPYKTYPUPOBAHHBIE MOKPBITHS, a TAK)Ke U3ICIUi
Ha UX OCHOBE U IPOLIECCOB IOJIYYEHUS C IJIEMEHTaMU HKOHOMUYECKOrO aHaliu3a U Y4ETOM
MpaBWJI TEXHUKU OE30MAaCHOCTH, MPOU3BOJCTBEHHOW CAHUTAPUH, MOKApHOW O€30MacHOCTH U
HOpM oxpanbl Tpyna (I1K-6).

3. KpaTkoe conepskaHue JUCHUILINHBI:

1. Beenenue
[Ipenmer meTponoruu, cranaaptuzanuu u cepruduxanuu. KpaTtkue uctopuueckue CBeICHUS.
3aau 1 MECTO Kypca B IOATOTOBKE OakajgaBpa TEXHUYECKHUX HAYK.

2. OCHOBBI METPOJIOTHH
Mertposnorus - Hayka 00 usmepeHusx. Poiab 1 3HaueHne U3MepUTENbHON TEXHUKH U METPOJIOTUU
B TOBBIIIEHUH KadyecTBa MNpoayKuMH. OCHOBHBIE TOHATUS B 00JAaCTH METPOJIOTHH.
Knaccudpukanus wuszmepenuil. OcHOBHbIE (U3MYECKUE BEJIWYUHBI, U3MEpsieMble B XUMHUU U
XuMuueckon TexHosoruu. CpencrtBa u3MepeHM M uX BuUAbL. [lorpemHocTd W3MEpeHHi.
[IpaBoBbIE OCHOBBI METPOJIOTHYECKON JesATeNbHOCTH. OTBETCTBEHHOCTh 3a HapylIEeHUE
3aKOHOJIATeNbCTBA 1O  MeTpojioruH.  ['ocynmapcTBeHHass — MeTpojoruyeckas — ciyxoa.
MexayHapoaHast METPOJIOTHS.

3. Crannapruzanus
CylrHoCTh CTaHJIAPTH3AallMM W €€ poJib B oOecniedeHUH dS(PPEKTUBHOM XO35HCTBEHHON
nesrenbHOCTH. OCHOBHBIE TOHSATHUS M ONpeAeieHHs B 00JacTH CTaHAapTH3aluu. MeToJbl
ctranpapTu3auuu. HopmatuBHble JOKYMEHTHl 1o cranaaptuzauuu. Cranpaptuzanus B PO.
I'ocynapcteennas cuctema crangapruzanuu (I'CC).

Cranpaptuzanus B pa3ianuHbix obnactsax. Ctangaptuzauus u sxonorusd. CTaHgapTu3anus yCcuyr.
CrangapTu3anys B XMMHUYECKON MPOMBIIUIEHHOCTH. MeXTyHapoiHasl CTaHAapTH3aLus.

4. OcHOBBI yrpaBieHUs] KAYECTBOM
[lenu u 3agaun ynpaBiIeHUs Ka4ECTBOM B YCIOBMSIX PHIHOYHON SKOHOMUKH. OCHOBHBIE TOHATHS
U OmpeseleHus B o0JacTU ymnpaBieHUs KauecTBOM. KauecTBO M KOHKYpPEHTHOCHOCOOHOCTB
HPOAYKIMH. DKOHOMUYECKHE MPOOIeMbl KauecTBa.

VYnpasnenue kauectBoM B Poccniickont ®enepanuu. KonTpons kadecTBa U €ro pa3sHOBUIHOCTH.
BocemMp npuHIMNOB MeHemKMeHTa KadecTBa. CTaTMCTUYECKHME METONbI, HCIOJIb3YEMBIE B
yIOpaBIE€HUM KadeCTBOM. YTpaBlIe€HHE KAadeCTBOM B XHUMHUYECKOW IPOMBIIUIEHHOCTH.
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VYnpaBiaeHue KauecTBOM Ha MEXAyHapoJHOM YypoBHe. CraHaapTH3alMs M yIpaBleHHE
KaueCTBOM.

5. Ceprudukanms
OcHoBHBIE 3ajaud cepTU(UKAUM, TepMHHBI M TOHATHA. OOs3aTenbHas W J10OPOBOJIbHAS
ceprudukanus. Pons ceprudukannu B obecriedeHu KauecTBa NPOAYKIUHU U YCIYT.
OcHoBHBIE TIpUHLIUINBL cepTudukanuu. llopsmok W mpaBuia NPOBEACHUS CEpTUDHUKAIMN
npoaykuuu. Oprassl no ceptudukannu npoxykuuu. Mensirarenshele naboparopuu. CucreMsl U
cxembl cepruukanuu. CucTemMa aKKpeOUTAalWW HWCHBITATeNbHBIX JlabopaTopuil. 3HaK
COOTBETCTBHUS.
[IpaBoBbie OocHOBBI ceprudukanuu B Poccun. Ceprudukanuss Ha MEKIYHApOIHOM YpOBHE.
Ceprudukanus cucreM obecrniedyeHus KauecTa. Dkojoruueckas cepruduxanus. Ceprudukanus
HPOAYKIMH B 007aCTH XUMHUYECKOW TEXHOJIOTHH.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
eIUHHIIAX yacax
O01as TPyA10eMKOCTh JUCHUILIMHBI 10 Y4e0HOMY TUIAHY 2,0 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHasi padora (CP): 1,11 40
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTaNuA padoyeil NpPOrpaMmMbl AHCUUIIMHBI
«Kommno3unuonnsie Matepuaabd (b1.5.19)

1. Hegb AUCHUNUIMHBI: 03HAKOMUTH CTYACHTOB C OCHOBHBIMH THIIAMH COBPEMEHHBIX
KOMITO3UITMOHHBIX MAaTEPHUAJIOB, UX (PU3NKO-XUMHYECKUMHU CBOMCTBAMH U METOJIaMH TIOJTy4EHUS,
MOKa3aTh MEPCIICKTUBHBIC HAIIPABJICHUS PA3BUTHS KOMIIO3UIIMOHHBIX MaTEPUAIIOB.

2. B pe3yabrare wu3ydyeHus IUCHMIUVIMHBI O0y4YalUIMiicsi MO MporpaMme
0akajaBpuaTa J0JI/KEeH:

Obnadamye cnepyrommumu o6mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUS MATEMATHUUYECKUX M €CTECTBEHHOHAYYHBIX
TUCIUIUIMH, JUCIHUIUIMH 0OmenpodecCHoHaIbHOrO IMKIa B 00beMe HeoOXOIWMOM B
NpoPECCHOHAIBHOW ~ JESATENHbHOCTH  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMeHTaIbHOro uccienosanus (OITK-1);

- CMOCOOHOCTHIO MPUMEHATHh OCHOBBI METOJIOB MCCIIEIOBAHMS, aHAU3a, JUATHOCTUKH U
MOJIETUPOBAHUSI CBOMCTB HAHOMATEPUAJIOB M HAHOCHCTEM HEOPraHMYECKOW M OPraHUYECKOu
MPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pPO30JIbHOM COCTOSIHUH, BKITIOYasl HAaHOTIIEHKU
Y HAHOCTPYKTYpPUPOBAHHBIC TTOKPBITHSI, BHYTPEHHHE U BHEIIHUE TPAHUIIBI pa3jena ¢as, a Takke
(GU3MUECKUX U XUMUYECKUX MPOIIECCOB B HUX MK ¢ uX ydactueM (OITK-3);

- CIOCOOHOCTBIO HCIOJIb30BaTh COBPEMEHHBbIE WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH, TJ00anbHble HWHGOPMAIMOHHBIE pPECypChl B  HAyYHO-HCCIEI0BATEIbCKOU
JIEeATETLHOCTH B OOJACTH MAaTEpUAJIOBEACHHUS U TEXHOJOTMHM HAHOMATEPUAJIOB W HAHOCHUCTEM
(IIK-1);

- CIOCOOHOCTHIO TIPUMEHSATH OCHOBHBIC THITHl HAHOMATEPUAJIOB W HAHOCHCTEM
HEOPraHMYECKON (METalUTMUeCKUX W HEeMETaNIMYeCKUX) M OPTaHUYECKOW (TMOMMMEpPHBIX U
VIJIEPOAHBIX) MHPHUPOABI  (TBEPABIX, JKUJIKHUX, TelIe00pa3HbIX, a’dpO30JbHBIX), BKIIOYas
HAHOIUJICHKA M HAaHOCTPYKTYPHPOBAHHBIE MOKPBITHS, JJIS PEIICHUS MPOU3BOJCTBEHHBIX 3ajad,
BIIQJICHUEM HAaBBIKAMH BBIOOpa ATHUX MaTEPHAIOB I 3aJaHHBIX YCIOBHM HKCIUTyaTalluu ¢
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y4eToM TpeOOBaHUI TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTHYECKUX mochencTBuil ux npumenenus (I1K-5).

3Hamy:

- OCHOBHBIE TUITbI KOMIIO3UIIMOHHBIX MAaTEPHAJIOB;

- (pu3uMKO-XUMHUYECKHE OCHOBBI CO3/IaHUS KOMITO3UI[HOHHBIX MaTEpUaJoB;

- OCHOBHBIC XapaKTEPUCTUKU W CBOMCTBA KOMIO3UIIMOHHBIX MATEPHAIOB PA3IUYHOIO
Ha3HAYCHMUS;

ymemy:

- BBIOMPATh KOMIIO3UIIMOHHBIE MaTepUabl 111 KOHKPETHBIX LIETIei;

enademn:

HaBbIKAMHU AaHalM3a HAyYHO-TEXHMYECKOH IuTepaTyphl B 00JaCTH KOMIO3UIIMOHHBIX
MaTepuasos;

METOJIaMU  MPEJACTABICHUS JIUTEPATYpPHBIX M OKCHEPHUMEHTANbHBIX CBEACHHUH O
CBOMCTBaX, METOJaX MOJXYYCHHUSI B OOJIACTSAX MPUMEHEHUS HAHOMATEePHAIOB U HAHOCTPYKTYD B
BUJIE pedeparoB, OTYETOB, JOKIIAJOB U MTPE3CHTAIIHH.

3. KpaTkoe conep:kaHue TUCHUILIHHBI

1. O6mas xapakTepucTUKa KOMIIO3UIIMOHHBIX MaTepraloB. B3anMoaelicTBre MaTpHIIbl U
HaIOJHUTEJIS.

2. lucniepcHO-yMpOYEHHBIE, CIOUCThIC, BOJIOKHUCThIE KOMITO3UIIMOHHBIE MATEPHAIIBI.

3. KoMno3uimoHHble MaTepralibl Ha METAIUTMUECKON M HEMETANINYECKOW OCHOBE.

4. CAII (cneyeHHBIEC aTIOMHUHHUEBBIC TIOPOIIIKH ).

5. Kepamnueckue KOMITO3UIIMOHHBIE MAaTEPUAIIBI.

6. ['uOpuHbIe KOMITIO3ULIMOHHBIE MAaTEPUAIIHI.

7. HanokoM1o3uTsl, uX 0cO0eHHOCTU. OCHOBHBIE THUITBI HAHOKOMITO3UTOB,
MEPCIIEKTUBHBIX JIJISl MPAKTUYECKOTO UCIIOIb30BAHUS B HACTOSIIIIEE BPEMSL.

4. O0beM y4eOHOMH JUCIHIJIMHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akagewm.
SAMHUIIAX yacax
O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexumn (Jlek) 0,44 16
[TpakTuueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,11 76
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ader ¢
OLIEHKOI

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUILIMHBI
«PU3UKO-XUMUSI HAHOCTPYKTYPHPOBaHHbIX MaTepuaios» (b1.5.20)

1. Heap aucuumiInHbl: 00y4yeHHE CTYAEHTOB (PM3MKO-XUMHUYECKUM 3aKOHOMEPHOCTSIM
(bopMUPOBaHNS HAHOCTPYKTYPUPOBAHHBIX MaTepHaIoB, 03HAKOMJIEHUE CTYJIEHTOB C OCHOBHBIMU
KJIacCaMU HaHOYACTHUIl MU HAHOMATEpHaJIoB, UX (U3UKO-XMMHUYECKUMH CBOMCTBAMH, a TAKXe CO
CJIOKUBIIMMHUCS U IEPCIIEKTUBHBIMU 001aCTAMU NPUMEHEHNS HAaHOMATEPHAJIOB.

2. B pe3yabraTe wu3y4YeHUsl IUCHMILUIMHBI 0OO0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpuaTa J10JI7KeH:

Obnadams cnepyrommumu oomekynbTypHbiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbubiMu (I1K) komnerenusamu:

- CIIOCOOHOCTBIO K caMOopraHu3anuy u camoodpaszosanuto (OK-5);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHHIO, K OOOOLICHHIO, aHAIM3y, BOCIPHUSTHIO
uH(pOpMaIIK, MOCTAHOBKE LIENIU U BBIOOPY myTeii ee noctmwkenus (OK-9);
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- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHMSI MATEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUIAH, JUCIHIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00BeMe HeoO0XOIMMOM B
npoQeCCUOHATBHONM  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pa0OTaHHBIX B HMX IIOAXOJ0OB, METOJOB M pE3YyJIbTaTOB MaTEMAaTUUYECKOIO aHaiu3a U
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIIepuMeHTanbHoro uccienoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOAOB HCCIIEOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJIEJIMPOBAaHUSl CBOWCTB HAaHOMAaTEPHAJIOB M HAHOCHUCTEM HEOPraHUYECKOW M OPraHu4eCcKOu
IIPUPOJIbI, B TBEPAOM, KUAKOM, I'eJIe00pa3HOM, a3pO30JIbHOM COCTOSIHMM, BKJIKOYasi HAHOIJIEHKU
U HaHOCTPYKTYPUPOBAaHHbIE IOKPBITUS, BHYTPEHHUE U BHEIIHUE TPaHULIB] pa3zena (a3, a TaKkxke
(U3MYECKUX U XUMUYECKUX MPOLIECCOB B HUX WK ¢ ux ydactueM (OIIK-3);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIIOHHBIE
TEXHOJIOTUH, TJI00anbHble WH(GOPMAIMOHHBIE PECypCchl B HAayYHO-HCCIIEIOBATEIILCKOM
NeSTEIbHOCTH B OOJIACTH MaTE€pHUaJIOBEICHUS U TEXHOJIOTMM HAHOMAaTEpPHAJIOB M HAHOCHUCTEM
(IIK-1);

- CHOCOOHOCTBIO MCIIOJIBb30BaTh Ha IPAKTUKE COBPEMEHHBIE IPEJICTABJICHUS HAyK O
CBOICTBaxX BEIIECTB U MATEPHAJIOB IIPU MEPEXOJE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OAHO
U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBA BEILECTB M MAaTepUasoB, B3aUMOJCHCTBUU
HAaHOMAaTEePHAJIOB M HAHOCHCTEM C OKpysKatoieit cpenoit (I1K-2);

- CIIOCOOHOCTBIO TPUMEHSATh OCHOBHBIC THUIIBI HAHOMATEpUAIOB M HAHOCHUCTEM
HEOPraHMYEeCKON (METAJUIMUECKUX W HEMETAJNIMYECKUX) W OpPraHu4ecKod (IIOJIMMEpHBIX U
YIJIEPOJHBIX) HPUPOABI  (TBEPABIX, JKUAKHMX, TIeleo0pa3HbIX, adpO30JIbHBIX), BKIOYas
HAHOIJIEHKW Y HAaHOCTPYKTYPUPOBAaHHbIE MOKPBITHS, JJI1 PELIEHUS MPOU3BOJCTBEHHBIX 3ajad,
BJIaJICHUEM HaBbIKAaMM BBIOOpAa 3TUX MaTEpUAIOB AJIS 3aJaHHBIX YCIOBHMH OSKCIUTyaTallUHu ¢
y4eToM TpeOOBaHUI TEXHOJIOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJIOBEYHOCTH,
9KOJIOTHYECKUX TochencTBuil ux npumenenus (I1K-5);

3HamMb:

- OCHOBHbIE THIIbI HaHOMAaTE€PHAJIOB M HAHOCTPYKTYpP, UX OCHOBHBbIE (PU3UYECKHE U
XUMHYECKHE CBOMCTBA M OCHOBHBIE CIIOCOOBI X TOJTYYCHUS;

- OCHOBHbIE NEPCIEKTUBHbIE 001aCTH MPUMEHEHUS Pa3IMUHbIX BUI0OB HAHOMATEPHAJIOB;

ymemy:

- BEIOMpATh HEOOXOIMMBbIE BH/Ibl HAHOMATEPUAJIOB U HAHOCTPYKTYD;

- BHJAETh [MEPCIEKTHUBbl BO3MOXHOIO IPUMEHEHHUS HOBBIX HAHOMAaTepHalloB U
HAHOCHUCTEM;

— OpHEHTHUpOBATHCS B JIMTEpaType, IOCBSIICHHOM pa3IM4YHbIM HaHOMaTepuajgam Hu
HAHOCTPYKTYpPaM;

enadems.:

- METOJaMHM NPEICTABICHUS JINTEPATYPHBIX M DKCIEPUMEHTAIbHBIX CBEACHUH O
CBOICTBax, METOJaX MOJXY4YEHUs] U 00JIaCTAX MPUMEHEHUS HaHOMATEepPHaJOB U HAaHOCTPYKTYp B
BUjie pedpepaTroB, OTUETOB, JOKIAI0B U MPE3EHTALUH.

3. KpaTkoe coep:kaHue JMCHUTIHHBI

Beenenne. OCHOBHBIC MOHATHS 0 HAHOMATEPHAJIAaX M HAHOTEXHOJIOrMHM. YTo Takoe
«Ha"o». Omnpenenenue HaHOOOBekTa. OrmnpeneneHre HAHOTEXHOJOTHH. OCHOBHBIE TPUYUHBI
0coOBbIX CBOMCTB HaHOOOBEKTOB. Pasmepublil s¢dpdexr. Hanomatepuanel. Pa3Butne Hayku o
HAHOCTPYKTYpax M HaHomarepuaiax. OcoOble cBocTBa HaHoMaTepuaioB. HaHoTexHosorus.
3aa4 U BO3MOKHOCTH HAHOTEXHOJIOTMM Ha COBPEMEHHOM JTaIle.

O0mme cBoiicTBA W THIOBI HaHOO0ObeKTOB. Kiaccudukanus HaHOOOBEKTOB.
HaHo0OBEKTHI B TBEP/IOM BEILIECTBE, B )KUIKOCTAX U razax. OcolOble pu3nuecKkue 1 XMMUYECKHe
CBOICTBa HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX cHCTeM. OCHOBHbIE 3aKOHOMEpPHOCTHU
U3MEHEHHs CBOMCTB HaHoMmarepHuaioB. I'panuibl paszgena ¢as. Pomp mexpaszHbIX TpaHuIl B
(GOpMHUpPOBAaHHHM CBOWCTB HAHOMATE€pPHAJIOB. 3aBUCHUMOCTh CBOWMCTB OT pa3Mepa 4YacTHII.
OJNeKTpOoHHbIE CBoOiicTBa HaHo4acTHI. (OCOOCHHOCTH TEPMOJMHAMHMKH HAaHOOOBEKTOB.
KBa3upaBHOBecue B HaHOcHCTEMax. YCTOWYMBOCTh HaHOOOBEKTOB. KuHeTHKa mpoleccoB B
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HaHocucTeMax. dusnyeckue, XUMHUYECKUE CBOMCTBA HAHOOOBEKTOB: HAHOYACTHII, HAHOTPYOOK
U HAHOIIPOBOJIOK, aMOP(HBIX HEOPraHMYECKNUX HAHOCTPYKTYp. PpakTaibl B ONMMCAHUU CBOWCTB
HAaHOMAaTEpHAJIOB.

OcHOBHBIE THIIBI  HAHOCTPYKTYP B  JJeKTpoHHKe. llomynpoBogHUKOBBIE
HAHOCTPYKTYpPbI: KBAaHTOBBIC SIMBI, HUTU M TOYKH. McKyccTBeHHBIM aroMm, KBaHTOBBIE TOYKH.
[Tony4yenue kBaHTOBBIX TO4eK. JIutorpadus. KBanToBslii iazep.

Ilopomiku u o00beMHBIE HAHOCTPYKTYPHBIE MaTepHAJIbl. YJIBTPAJUCIEPCHBIC
marepuansl.  Krmaccuduxamms — mopomkoB.  MeToapl  MONy4YeHHs ~ HAHOMOPOIIKOB.
KonconuaupoBanHsle HaHomaTepuanbsl. l[loBeneHMe HAHOYACTHUIL NpPU CIEKaHWH. MeToxabl
NOJy4YeHUsT OOBEMHBIX HAHOCTPYKTYPHBIX  MaTepuajoB. VIHTEHCHMBHas  IJIacTUYecKas
negopmanusi. CBOWCTBAa HAHOCTPYKTYP, MOJIyUYE€HHBIX Pa3IMYHBIMU METOJAMHU.

Yriaepoanbie HaHOMaTepuabl. yJiepeHsl, yriepoJHble HAHOTPYOKH U HAHOBOJIOKHA,
Oynnepensl n ux cBoicTBa. OTKpbITHE HaHOTPYOOK. HaHOTpyOKM M HaHOBONOKHA. OCHOBHBIE
OyTH TIOJNY4YCHHUS HAHOTPYOOK M HAHOBOJOKOH. Du3MUYECKMe M XHUMHYECKHE CBOICTBa
HaHOOOBEKTOB: HAaHOYAacTUL, (y/UIEPEHOB, HAHOTPYOOK, HAHOBOJOKOH. Obmactu ux
IIPUMEHEHHUS.

Kuaacrepsl. Omnpenenenne. Buael  knactepoB.  MHorosiiepssle  KOMIUIEKCHBIE
coenuHeHusi. Monekynspasle  kinactepbl. Kiactepusle Martepuanbl. OcoOble  CBOMCTBa
kinactepoB. Heyrneponnele TyOyisipHble HaHOCTPYKTYpbl. KiacTtepbl — Kak 3J€MEHTHI
HaHOPA3MEPHBIX OOBEKTOB.

HanocTpyKTypbl B JKMAKOCTAX. MHIEUIBI, MHUKPO3MYJIBCHH, HAHOAMCIIEPCHUM.
HanoctpykrypupoBannbie renu. Knactepsl B pactBopax. KosutomaHble 4acTHIBI METaUIOB.
MaruutHbele xuakoctd. HaHocTpykrypupoBaHHble crTekna. Dusnueckue U XMUMHUYECKHE
CBOMCTBA TOHKHUX IUICHOK M ITOBEPXHOCTHBIX CJIOEB, MULIEJUIIPHBIX CUCTEM M MUKPO3MYJIbCUH,
KUJKUX KPUCTAJIOB, a9PO30JIEH, 30J1€H, reieil.

HanocTpykTypHBIE IJICHKH, NOKPBITHS " IOBEPXHOCTHbIE CJIOH.
HanoctpykrypupoBannsie nokpsitus. Komnosutaslie nokpeitus. [Inenku Jlenrmroopa-biompkerr.
Meroza MOJIEKYISIPHOTO HACIauBaHUS.

ITopuctelie Tena Ousnueckue U XUMHUYECKUE CBOMCTBA HAHOOOBEKTOB - HAHOIIOPUCTHIX
TeJ, MOJIEKYJISpHBIX cuT. HoOMeHkIaTypa pasMepos 1nop.

MemoOpanbl. MemOpannsbie nporecchl. Kimaccudukarys meMOopan. MonekynispHble CUTA.
TpekoBble MeMOpaHbl. Vcmnonb3oBaHME TPEKOBBIX MeMOpaH, Kak MAaTpHUIbl JUIsl CUHTE3a
HAHOCTPYKTYD.

Cynpamonekyasipable aHcam0au. MonekynspHoe pacrno3HaBaHue, HWH(pOpManus,
KOMIUIEMEeHTapHOcTh.  [Ipomeccel  mepeHoca ¢ HocuTensiMu.  MonekyssspHele U
CynpaMoJieKyJsipHble ycTpoicTBa. CaMocOopka M caMOOpraHu3alys 3anporpaMMHUPOBAaHHBIX
CYNpaMOJIEKYJIIPHBIX CUCTEM.

AccemMOJiepbl U MOJIeKYJIsIpHbIe MalIMHbI, HaHoMexaHuuyeckne W HaHOZJIEKTPOHHBIE
ycTpoicTBa. AcceMOepsl U MOJIEKYJIIpHbIE MAIIMHBI.

Hanoo0bexkThl B oOKpyxkawmeil cpene. Ilpuponnbie HaHOOOBEKTHL. «UepHble
Kypuiabnuku». [lyHrut. Posnp HaHowacTMIl B TpaHCTPaHMYHOM IEPEHOCE XUMHYECKHX
AJIEMEHTOB B OKPY>KaIOIIEH cperie.

3akuouenue. CIOKUBIINECS U NEPCHEKTUBHBIE 00IaCTH MPUMEHEHNsI HAHOMAaTepHaJloB
B PAa3IMYHBIX OTpacisix MpoMmblluieHHOCTU. IlepcriekTuBbl M MpoOIEMBbl HCHOJIB30BAaHUS
HaHOMAaTepHAaJIOB U HAHOTEXHOJIOTUHU B PA3JIMUHBIX 00JIACTAX.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunast yueOHoM paboTh B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 7,0 252
AyIMTOpHBIE 3aHATHS: 3,11 112
Jlexru (JIek) 0,89 32
[Tpaktuueckue 3austus (I113) 0,44 16
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JlaGopatopHble paboThI 1,78 64

CamocrositesibHas padora (CP): 2,89 104

Buja konTpoJsi: 3auer / 3k3aMeH 1,0 IK3aMeH
(36)

4.4.2. IucuMnJIMHbI BADUATHUBHOH YacTH (00513aTe/IbHbIE TUCUUIIJIMHBI)

AHHOTanugA padoyeil MpOorpaMmbl AUCUUIJINHBI
Teopust BeposiTHOCcTeli 1 MaTemaTudeckasi cratuctuka (b1.B.O/I.1)

1. Heab qucHUNIMHBI - GOPMHUPOBAHUE Yy CTYACHTOB CHCTEMbl OCHOBHBIX MOHSTHUH,
UCIIOJIB3YEMBIX I TOCTPOEHUS BAXKHEUIIUX MaTeMaTHYEeCKUX MOJENeH, U yMEHUs
UCIOJIb30BaTh MAaTEMAaTUYECKUE METO/IbI JJIs1 OMMCAHUS PA3IMYHbIX MTPOILECCOB.

2. B pe3yabrare wu3ydyeHus [UCHUIUIMHBI oOyyamomuiicsi 10 MporpaMmme
0akaJjiaBpUaTa J10JI7KeH:

Obnadams cnenyrommmu oomekynbTypasiMu (OK), obmenpodeccnonansubvu (OITK)
u ipodeccuonanbubiMu (I1K) koMmeTreHusIMu:

- CIMIOCOOHOCTBIO TIPUMEHSTH 0A30BbIC 3HAHUS MAaTEMAaTHYCCKUX M €CTECTBEHHOHAYYHBIX
TUCIUIUIMH, JUCHUIUIMH oOmenpodeccHoHaIbHOrO IMKIa B 00beMe HeoOXOoIMMOM B
NpoPECCHOHAIBHOW ~ JESATEIBbHOCTH  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB MU PE3ylIbTaTOB MAaTEeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHUSI, TEOPETUIESCKOTO U IKCIIepUMeHTanbHOro uccienoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHATH OCHOBBI METOJIOB HCCIICIOBAHMS, aHAU3a, JUATHOCTUKH U
MOJEIUPOBAHUSI CBOMCTB HAHOMATEPUAJIOB M HAHOCHCTEM HEOPraHUYECKOW M OPraHUYECKOU
MPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3PO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOILICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, BHYTPCHHNE U BHEITHUE TPAHUIIBI pa3jena a3, a TakKe
(GU3MUECKUX U XUMUYECKUX MPOIIECCOB B HUX MK ¢ ux ydactueM (OITK-3);

- CIOCOOHOCTBIO MTPUMEHSITh HAaBBIKM COOpa JTAHHBIX, U3YUCHHSI, aHATN3a U 0000IICHUS
HAyYHO-TEXHUUYECKON MH(pOpMannK Mo TeMaTHKe HCCIEA0BaHuUs, pa3pad0TKU U UCTOIb30BAHUS
TEXHUYECKOM JIOKYMEHTAllMM, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB II0  BOMpOCaM
MHTEJJIEKTYaTbHOM COOCTBEHHOCTH, TOJTOTOBKU JTIOKYMEHTOB K MAaT€HTOBAHUIO, O(hOpMIICHUIO
Hoy-xay (OITK-4);

- CHOCOOHOCTBHIO TPUMEHSITh HABBIKM HCIONBb30BaHMs (MO PYKOBOACTBOM) METOJIOB
MOJICIUPOBAHUS, OIEHKH, MPOTHO3UPOBAHUS W ONTHUMHU3AIMH TEXHOJOTUYECKUX IMPOIECCOB U
CBOWMCTB HAHOMATEPHAJIOB, CTAHIAPTH3AINHU U cepTUHUKAIINN MaTeprasioB u mporeccoB (TTK-4).

3Hamy:

OCHOBBI TEOPUH BEPOSATHOCTEN U MATEMAaTUYECKON CTATUCTUKH;

MaTeMaTUYeCKUe TEOPUH U METOJbI, JIeXKAIINE B OCHOBE IMOCTPOCHHS MATEeMaTHYECKUX
MOJICIICH;

OCHOBBI TIPUMEHEHHUSI MATEMAaTHYECKUX MOJIEIECH 1 METOJIOB.

ymemy:

BBIOMPATh MATEMATHYECKHNE METO/IbI, TPUTOAHBIC SISl pEIIEHUsI KOHKPETHOU 3a/1auu;

UCIOJIb30BaTh MaTEMaTHUYECKUE MOHSATHS, METOABl U MOJICIH JIJIsl OTMMCAHUS Pa3IHYHbIX
MIPOIIECCOB;

BBISIBIIATH MaTe€MaTHYECKHE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX
MPOIIECCOB;

MCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKON 00pabOTKH TaHHBIX;

MIPUMEHATh MaTEeMAaTHYECKUE 3HAHUSI HA MEKTUCITUTTNHAPHOM YPOBHE.

enademsn:

OCHOBaMH (hyHIAMEHTATBHBIX MAaTEMAaTHUYECKHUX TEOPUH W HaBBIKAMHU HCIIOJIH30BaHUS
MaTeMaTHYECKOT0 anrmapara;

METOJIaMU CTaTUCTUYECKONW 00paboTKu MHGOpMAIUH.

3. KpaTkoe coaep:kaHue TUCHUIIITHHBI
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1. Teopus BepositHocTeill. CiryyaliHble BeJIMYMHBI M UX 3AKOHBI pacnpeaejeHus.

[Ipenmer Teopun BepostHOCTeH. CiydaitHbie cOOBITHS. [IPOTHBOMONIOXKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHas 4yacTtoTa. Kiaccuyeckoe M reoMeTpHuecKoe
ONpE/IC/ICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEPOSATHOCTEH. MeToabl BBIYMCIICHUS
BeposaTtHOcTei. [IpocTpaHcTBO  snemeHTapHbIX coOblTUi. Kiaccuueckoe —ompezaeneHue
BEPOSTHOCTH. AnreOpa  cOOBITHH: TEOpeMBl O  BEPOSATHOCTH  CYMMBI  COOBITHIA,
MPOTUBOMNOJIOXKHBIX COOBITHI, CyMMa BEpOSITHOCTE HECOBMECTHBIX COOBITHIl, 00pa3yrOIINX
MOJIHYIO IpyHIy. AKCHOMAaTHYECKOE OIpeeIeHUE BEPOATHOCTH. CTaTUCTUUECKOE ONPE/EIICHNE
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCTh. T€0pEMBbI O BEPOATHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITH. [lomHas BeposTHOCTh. [loBTOpHBIC HMcnbITanus. Popmyna beprymiu.
JlokanbHas U uHTETrpaibHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

IlonsaTne ciayyallHOM BelnMYMHBI. J[MCKPETHBIE M HEIPEPHIBHBIC CIIy4alHbIC BEJIIMYUHBI.
3aKoH pachpeeneHus ciydaiiHoi BenuunHbl. DYHKIUS pacupeneieHus, ee CBOMCTBa, rpaduk.
[InoTHOCTH pacmpesnesieHns HENPEPhIBHOW ClydyallHOW BEIWYMHBI (TUIOTHOCTH BEPOATHOCTH).
®opmyna Uil BEPOSITHOCTH MOMaJaHUs HENPEPHIBHOM CIIydalHOW BEJIWYUHBI B JIAHHBIN
WHTEPBAJ, BBIPAKEHHBIA Yepe3 TUIOTHOCTh BEPOSTHOCTH, F€OMETPHUYECKUN CMBICT (HDOPMYIIHL.
bunomuanbHOe pacmpezaenenue, pacrnpeaenenue llyaccoHa, paBHOMEpHOe paclpeaeiieHue,
HOpPMAaJIbHOE paclipe/ieJIeHUE, SKCIIOHEHIIMAILHOE paclpesiesieHue.

2.MaTemMaTH4eCKasi CTATUCTHKA.

[Ipeamer Mmaremaruueckoi  craTUCTUKH. OCHOBHBIE 3a/layd  MaTeMaTHYECKOM
cTaTuCcTUKHU. BwiOopounsii meroa. Crartuctudeckoe omnucanue. Broibopku. ['mcrorpamma wu
nonauron 4actor. Craructuyeckas (dMnupudeckas) (yHKIHS pacrnpeneneHus. Bribopounsie
XapaKTepUCTUKU U ux pacnpenenenus. CocrostenbHble, 3(P(EKTUBHBIE CMEIIEHHbIE U
HECMEILIEHHbIE OLEHKU NapamerpoB. CTaTUCTUYECKOE CpellHEEe, CTAaTUCTUYECKasi AUCIEPCUs U
CTaTUCTUYECKOE CPEJIHEE KBAIPATUYHOE KaK TOUEUHbIE OLIEHKU HEM3BECTHBIX: MAaTEMATUYECKOTO
OXKHMJIaHMSI, TUCTIEPCUH, CPEAHETO KBAJIPATUYHOTO OTKIIOHEHUs. J[OBepuTEIbHBIE MHTEPBAIBLI U
MHTEPBAJIbHBIE OLEHKU. JlOBEpUTENbHBIE OLIEHKHM HEU3BECTHOM BEPOSTHOCTU MO OOJBIINM
BbIOOpKaM. JloBepUTenbHAs OLEHKAa MAaTEMAaTUYECKOTO OKUAAHUS IIPU HEU3BECTHOW JTUCIIEPCUU.
JloBepuTenbHas OIICHKAa CpPEAHEr0 KBAAPAaTUYHOTO OTKJIOHEHHS. TOuHbIE BBIOOPOYHBIC
pactipenenenusi: Crterogenta (1- pacnpenenenue), Pumepa-CHenexopa (F-pacnpenenenue),
[Mupcona (y>-pacmpenenenue). IpoBepka CTATHCTHYECKUX TUMOTe3. MaTeMaTHYecKHe METOJIbI
MPOBEPKU CTATUCTUYECKUX TUIOTE3. DJIEMEHTBI TEOPUH KOPPEISALUU.

4. O0beM y4eOHOH JUCHUILIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIUHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 1,67 60
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTauus padoyeii MporpaMMsbl JUCIUTLIMHBI
«IIpaBoBenenue» (b1.B.0/1.2)

1. Heab AUCHMIJIMHBI. OBJIAJICHWE OCHOBAMH IIPABOBBIX 3HAHWHA W (OPMHPOBAHUE
PaBOBOU KYJIbTYPhl aKTUBHOT'O, 3aKOHOIOCIIYIITHOTO I'PaXkJaHUHA.

2. B pe3yabraTe wu3y4YeHUsl IUCHHUILUIMHBI OOY4YalOIIMiicCi 1O mMporpamMme
0akajaBpUaTa J0JIKEH:

Obnadamys cnepyrommumu o6mekynbTypHsiMu (OK), obmenpodeccuonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnereHusamMu:
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- CIOCOOHOCTBIO HCIIOJIb30BaTh OOIIETIPABOBBIE 3HAHHWS B Pa3IUYHBIX cdepax
nesitenbHOocTH (OK-6);

- TOTOBHOCTBIO K pealu3aly MpaB U COOJIOACHHUIO OO0S3aHHOCTEW TpakIaHWHA, K
IPaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY noBeieHHo (OK-20);

- CHOCOOHOCTBIO MPUMEHSTh HABBIKM MCIIOJIB30BaHUS (MO PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, IIPOTHO3UPOBAHUS U ONTHUMM3ALMM TEXHOJOTMYECKUX IPOLECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3ALNH U cepTUHUKAIUU MaTeprasioB u mporeccoB (I1K-4).

3HaMb:

- OCHOBBI POCCHUICKOW NPAaBOBOM CUCTEMBI M POCCUHCKOrO 3aKOHOAATENIbCTBA, OCHOBBI
opranu3aiii ¥ (QYHKIUOHUPOBAHHUA CyAEOHBIX W WHBIX [PABONPUMEHHUTEIBHBIX U
MIPaBOOXPAHUTENbHBIX OPraHOB;

- TpaBOBbIE M HPABCTBEHHO-3THYECKHE HOPMBI B cdepe NpodeccnoHaIbHOM
JIeATEIbHOCTH;

- TPaBOBBbIE HOPMBI, PETrYJIHPYIOLIME OTHOILICHHE YEIOBEKa K 4YEJIOBEKY, OOIIECTBY,
OKpYKalolllei cpee;

- [IpaBa 1 00513aHHOCTHU I'PaXk/IaHNHA;

- OCHOBBI TPYI0BOI'O 3aKOHOJATEJIbCTBA;

- OCHOBBI X035IICTBEHHOTO 11PaBa;

- OCHOBHBIE HalIPaBJICHUS] aHTUKOPPYILUOHHOM edaTrenbHocTy B PD;

ymemy:

- UCIOJIb30BAaTh 3TUUYECKUE U IIPABOBBIE HOPMBbI, PErYJIUPYIOIINE OTHOLICHHE YEJIOBEKa K
YyeJIoBeKY, OOIIECTBY, OKpYXalolled cpeje, HCIOjIb30BaTh IIpaBa M CBOOOJABI 4YeJOBEKa U
rpaKAaHUHA NP pa3paboTKe COLUATIbHBIX MPOECKTOB;

- UCIOJIb30BaTh M COCTaBISATh HOPMATHUBHbBIE U IPABOBbIE JOKYMEHTBI, OTHOCSIIMECS K
npodecCHOHaNBHOM AESITeIbHOCTH, MPEANPUHIUMATh HEOOXOAMMBbIE MEPBhl K BOCCTAaHOBIICHUIO
HapYyIIECHHBIX [1PaB;

- peanu30BBIBATH IMpaBa MW CBOOOJBI YEIOBEKAa M TpakJaHMHA B Pa3IHUYHBIX chepax
KU3HEJEATEIIbHOCTH;

enaoems:

- pUeMaMH, METOJIaMU M HaBBIKAMM HCIOJIb30BAHUS IMPABOBBIX 3HAHUHM B Pa3IMUYHBIX
cdepax IesTeabHOCTH;

- IpUeMaMH, METOJIaMU U HaBbIKAMH HCIIOJIb30BAHUS 00s13aHHOCTEN TpakJaHUHA.

3. KpaTkoe coep:kaHue M CHUIIINHBI

[lonsitTue m mpusHaku rocyaapctBa. ®Popmbl rocyaapctBa. DyHKUHMH TOCYJapcTBa.
[TonsiTue n npusHaku npasa. OCHOBHBIE PABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHATHE 1 BUIBI
UCTOYHUKOB MpaBa. OmnpeneneHre 3aKoHa M TOJ3aKOHHBIX AakTOB. JleficTBME HOpPMaTHMBHBIX
IPaBOBBIX aKTOB BO BpeMeHH. OOpaTHas cuia 3akoHa. [loHsATHE MpaBOBBIX HOPM, X CTPYKTYpA.
Cucrema npaBa. YactHoe u myOnuuHoe mpaBo. MarepuanbHOe M IpPOLECCYaTbHOE IIPABO.
[TpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/IEpIKaHUE NPaBOOTHOIIEHUH. FOpuaudeckue GaxTsl.

Koncturymnus — ocHoBHoi 3akon Poccuiickoit @eneparuu. OegepatuBHOE yCTPONCTBO
P®. Cucrema rocyaapcTBEHHBIX OpPraHOB M INpHHLMII paszaeneHus Biacted B P®. Ilonsarue
rpaxnaaHcTBa. llpusHanue, coOnrofeHME, 3alllUTa PaBHBIX NPaB KEHIIMH M MYXYUH Kak
OCHOBHasl 00513aHHOCTb TOCY1apCTBA.

[lonsiTrie u nmpeaMer aIMUHUCTpaTUBHOTO npaBa. O6mias xapakrepuctuka Konexca PO
00 aJIMUHHCTPATUBHBIX NMPaBOHAPYILIEHUSIX. AJIMUHUCTPATUBHbIE MTPABOHAPYLICHUS: MTOHITHE U
MpU3HAKU. AIMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATHE U MpUHLHUIIEL. [loHATHE, TpU3HAKU U
BU/JIbI a/IMUHUCTPATUBHBIX HAKa3aHUM.

[lonsiTve W mnpeAMET YroJOBHOIO TMpaBa. YTOJOBHAs OTBETCTBEHHOCTb: IOHSTHE,
OCHOBaHME BO3HUKHOBeHUs. [loHsATHE mpecTymuieHMs:: Tpu3HaKW, cTpykrypa. CocraB
npectymienus. Coydactue B mpecTymieHuu. OOCTOSATENbCTBA, UCKIIIOYAIOUINE MPECTYITHOCTh
nessHus. IloHsaTHe, Lenum M BUABI Haka3aHWW. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEPLICHHE
MPECTYIUICHUNA. YCIIOBHOE OCYXJICHHE, OCBOOOXICHHE OT YrOJOBHOW OTBETCTBEHHOCTH.
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[Ipenmer M OOBEKT KPUMHMHAIUCTHKH. MeTonasl W 3agaud  KpUMHHaIMCTUKU. [loHsATHe
KPUMHMHAIUCTHYECKON — uaeHTH(ukaunu. OOBEKTHI W BHIBl  KPUMHUHAIUCTUYECKON
uaentupukanuu. Kpumunanucruueckas TexHuka. KpuMuHanucTuueckas TakTHKA.

DKOJIOTMYECKOE MPaBO: MOHITHE, MPEAMET METOA U MCTOYHUKU 3KOJOTMYECKOIro IpaBa
P®. IlonsaTue, BUABI U CTPYKTYpa JKOJIOIMYECKHX IIPABOHAPYLICHUH, OTBETCTBEHHOCTH 3a MX
COBEpLICHHUE.

ITonarue unpopmaryu. OTBETCTBEHHOCTh 33 HapyLIEHHE 3aKOHOJATENbCTBA O 3allUTE
uHpopmanuu. ['ocymapcTBeHHass TaiiHa: TIOHATHE, 3allUTa, IPABOBOE PETYJIHUPOBAHUE
roCyJapCTBEHHOHM, ciy>)keOHOH M uHOM uHpopmauuu. KonpuaeHuumaneHas wuHbopMmanus:
MOHSITHE, BUIBI U 3aIMTA. 3alIUTa IEPCOHAIBHBIX JAHHBIX I'PaKIaHUHA.

IlonsaTe, mnpenMer W METOJ TIpaxJaHckoro Impasa. IloHATme rpaxaaHcKoro
npaBoOTHOWIeHHsA, ero  crneuupuka. CTpykTypa  TpaKAaHCKOTO  MPABOOTHOIICHUS.
[TpaBozeecriocoOHOCTh CYOBEKTOB I'Pa’KJaHCKOI'O MPaBOOTHOIIEHUS. ['pakJaHe Kak CyObeKThI
rpaXkIaHCKOro mpaBa. OU3NUECKUe U IOPUIMYECKUE JTUIA: TIOHATHE, TPU3HAKH, KIlacCU(UKaIuS.
IOpunnueckue ¢akrtel. IlpaBo cobctBeHHocTH. IlonsTue aBTOpckoro mpasa. IlonsTue
nateHTHoro mpasa. llonsTHe wuHTeIekTyanbHOUW coOctBeHHOCTH (MIC) M MCKIIOUUTENHEHOTO
npaBa. Kiaccuduxanus UC. Cucrema npaBoBOM OXpaHbl MHTEIEKTYalbHOH COOCTBEHHOCTH,
AaBTOPCKUX U NMATEHTHBIX MPaB.

ITonsaTue xo3sicTBeHHOro (MpeANpUHUMATENbCKOro) mpasa. [Ipenmer xo3siiicTBeHHOro
(mpeAnpuHUMATENIbCKOI0) IpaBa, MPU3HAKH, METO/Abl IPAaBOBOro peryiaupoBaHus. [lonsTue
XO35IICTBEHHO! U NPEANPUHUMATEIIBCKON AEATEIbHOCTH.

[IpaBoBOe perynupoBaHue ceMENHHBIX OTHOIIEHUM. 3aKIIOUEHUE U NpeKpalleHue Opaka.
[TpaBa u o6s3aHHOCTH poauTenei u aereil. AnumenTbl. @OpMbl BOCIIUTaHUS J€TeH, OCTaBILIUXCS
0e3 IoneyeHus: poAUTENEH.

IIpenMer u Merox TpyAOBOro mpasa. TpynoBodl [OroBop: IOHSTHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otasixa. Tpynossie criopsl. Jucuummaa Tpya.

Ilonstne m wucroxm koppynuuu. HopmaruBHoe ompenenenue koppynuuu. IIpuunHel
pacnpocTtpaneHusi koppynuuu. Hakasyemble n HeHakazyemble Gopmbl Koppynuuu. CKpbIThIE
(;marentHble) (GopMbl Koppynuuu. DOpMbl KOppyNUUHU-TpecTyIieHus. PopMbl KOPPYHLIHHU-
npoctynka. @opMbl NoJUTHYECKOW Koppynuuu. HopMmaTuBHBIE NpaBOBBIE aKThl B cdepe
nportuBoaelcTBud  Koppynuuu. denepanpHblii  3akoH  oT  25.12.2008 Ne 273-®3  «O
MPOTUBOAECUCTBUN KOPPYIILIUNY.

4. O0beM y4eOHOH JUCHUILIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIUHHIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHHIJIMHBI 0 Y4e0HOMY MJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexmm (Jlek) 0,45 16
[TpakTrueckue 3anstus (I113) 0,44 16
CamocrositeabHas padora (CP): 2,11 76
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIMHBI
«JlabopaTopHbie padoThl 10 opranudeckoii xumuun» (b1.B.O/.3)
1. eab AMCUMIUVIMHBI — TPHOOPETEHUE CTYACHTaMH OCHOBHBIX TPHUEMOB CHHTE3a
OpTaHWYECKHUX BEIIECTB.
2. B pe3yabrare wu3yYyeHHs [UCHUIJIMHBI O00y4yalouMiicsi 1O Mporpamme
0akaJjlaBpUaTa J10JI7KeH:
Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbubiMu (I1K) komnereHnusaMu:
- CIIOCOOHOCTHIO MPUMEHSTH OCHOBBI METOJIOB HCCIIEIOBaHUS, aHAIW3a, JUATHOCTUKH W
MOJIEJTUPOBAHUSI CBOMCTB HAHOMATEPHAJIOB M HAHOCHCTEM HEOPraHMYECKOW U OPraHUYECKOU
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MPUPOJIBI, B TBEPAOM, KUAKOM, TelIe00pa3HOM, a3pO30JIbHOM COCTOSIHUM, BKJIIOYasi HAHOILJICHKU
¥ HAaHOCTPYKTYPUPOBAaHHBIE IOKPHITUS, BHYTPEHHUE M BHELTHHE TPAHUIIBI pa3ziena (a3, a Takxke
(GHU3MUECKUX U XUMUYECKUX MPOIIECCOB B HUX MK ¢ uxX yuactuem (OTIK-3);

- CIOCOOHOCTBIO MCIIONB30BaThb HA IPAKTUKE COBPEMEHHBIE IPEJCTaBICHUS HAyK O
CBOICTBax BEIIECTB U MATEPHAJIOB MPHU MEPEX0Je UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJTHO
U JByXMEPHOE), O BIMSHUM pa3Mepa Ha CBOMCTBA BELIECTB M MaTEpUasOB, B3aUMOJECHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpysKarorei cpenoit (ITK-2);

3HamMb.

- TEXHUKY 0€30MacHOCTH B JIAOOPATOPUH OPraHUYECKON XUMHUH;

— TMPUHIHUIIEI 0€3011acCHOTr0 00paIIeHus C OPraHUYECKUMU COSAMHEHUSIMH;

— METOJIbI U BUJIbI XpoMaTorpaduu Ass onpeaesieH s CoCTaBa peaKIIMOHHONW CMECH;

— TEOpPETHYECKHE OCHOBBI CIIOCOOOB BBIJCICHUS, OUYUCTKA U HAECHTU(UKALUU
OpraHMYECKUX BEIIECTB;

- HKCIIEPUMEHTAJIbHbIE METO/bI NMPOBEACHUS OPTAHMYECKUX PEAKUUH, MPOTEKAOIIUX 10
pa3IMYHbIM MEXaHU3MaM;

- OCHOBHBIE O0IIME€ METOJUKH B3aHMMHOW TpaHC(HOpPMAMU KJIACCOB OPTaHHMUYECKUX
COCIMHEHU.

ymems.

- IPUMEHSATHh TEOPETHYECKHUE 3HAHUS U HKCIEPUMEHTAJIbHbIE METOJAbl MCCIEI0BAHUS
OpPraHUYECKON XMMUU NIPU pPelIeHUu MpoPeCCHOHANBHBIX 3a/1a4;

- chopmynmpoBaTh mMpobIeMy U 00OCHOBATH BHIOOP MPHOOPOB M IKCIICPUMEHTAIBHBIX
METO/I0B UCCIIEOBaHUs, TOCTABUTh LIEJIU U 33J]a4l U HAMETUTb IIyTH UX JTOCTHUKECHUS;

- CHHTE3UpOBaTh COEAMHEHUS 10 MPENTI0KEHHOU METOIUKE;

- IPOBECTU BBIJCIICHUE U OYUCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUECKUX
3HAHUH 110 OPTraHUYECKOU XUMUU;

- BBIOMPATH PALIMOHANIBHBIN CIIOCOO BBIIEICHUS U OYUCTKU OPTraHUYECKOTO COSAMHEHNUS,

— MPE/ICTaBIAThH JaHHbBIE JTa00PAaTOPHOTO UCCIIEOBAHMS B BUJE TPAMOTHO O(OPMIICHHBIX
METO/IUK;

- NPOBOJUTH AHAJIU3 MU KPUTHUYECKU OLICHUBATh IOJIYYEHHBIE SKCIEPUMEHTAIbHBIC
JaHHbIE, 00001IaTh U Je1aTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEAEHHBIX ONBITOB;

- BBIOpaTh croco0 uIeHTH(PUKALUN OPTaHUUECKOTO COeTUHEHNS;

enadems:

KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB OPraHUYECKOW XUMHH JUIs
pelIeHNs] KOHKPETHBIX HCCIIEI0BaTENbCKUX 3a/1ay;

- DKCIIEPUMEHTAIIBHBIMA METOIaMU IIPOBEJEHUS OPTraHNYECKUX CUHTE30B;

— OCHOBHBIMM ME€TOJIaMHU UACHTU(UKALIMYA OPraHUYECKUX COECTUHEHUI;

— mpueMaMu oOpaOOTKU U BBIJEJIEHUSI CHHTE3UPOBAHHBIX BEIIECTB;

— 3HaHWAMM OCHOBHBIX 3aKOHOB OpPraHMYECKOM XHMMHMH JUISl COJEP’KATEIbHON—
MHTEPIIPETALMU MTOJIYYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. KpaTkoe coep:kaHue M CHUIINHBI

be3omnacHele puemsl U npaBuia padoThl B 1aOOPaTOPUH OPraHUYECKONH XUMHUU.

OO6ume meroasl paboTsl B jabopaTopuu opranudeckoil xumuu. Ilocyna, Hambonee uacto
npuMmensiemas B Jjaboparopun. HarpeBanue. Oxnaxnenue. IlepememnBanue. Mertomsl
UJCHTU(PUKAIIMA U OYUCTKH OpPraHMYECKUX BellecTB. MaeHTHudUKaMs opraHuyecKuX BELIeCTB
MOCPEACTBOM  paznuyHblX BHJIOB xpoMmatorpaduu (TCX, xpomatorpaduss Ha Oymare,
HOHOOOMeHHast xpomarorpadus, BIXKX), Temneparypsl muaBieHHs U pePpakTOMETPUH.
MeToapl cCrieKTpaabHON HACHTH(PUKAIINA OPTAHNYECKUX COSTUHEHUH.

Ilenn m 3amauM SKCHIEPUMEHTAa B OPraHMYECKOM CHHTE3€. TeopeTH4eCKHEe OCHOBBI
nporecca. Breibop ycnoBuit peakumu. Pacdyer cunTe3a. OOmue mnpaBuiia IMOJATOTOBKH U
npoBesieHus cuHTe3a. TexHuka 6e3onmacHoctu. Ilpubop s npoBenenus cuntesa. [IpoBenenune
onbiTa. KoHTponbs 3a xomoM peakinuu. BolieneHnue, ouncTka W aHaiau3 nponaykTta. CHHTE3BI
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BCIIECTB PA3JIMYHBIX KJIIACCOB OPraHUYCCKHUX COC,HPIHCHPII;'I. HpOBCI[eHI/Ie OKCIICPUMCHTAJIBHBIX

METOO0B UCCIICIOBAHUA peaKI_IPIfI.
HpOBe,I[GHI/Ie peaKHHﬁ, IMPOTCKAOMIUX 10 MEXaHU3MaM:
- HYKJIeO(I)I/IJIbHOI‘O 3aMCIICHUA — CUHTC3 IaJIOI'CHAJIKAaHOB,

- HYKJ'ICO(l)I/IJ'II)HOFO IMPUCOCANHEHUSA — CHUHTE3 CJIIOKHBIX 3(1)I/IpOB Kap6OHOBBIX KHCJIOT, aMHUJ0B

KapOOHOBBIX KHCIIOT, a30TCOJCPIKALINX AIbJETUAOB U KETOHOB;
- DIEKTPOQWIBHOTO 3aMEIIEHUS B apOMAaTHYECKOM sy
OpoMupoBaHus, CyIb(OUPOBAHHS;
- peakIuii JUa30THPOBAHUS M a30COUYCTAHUS;
- peakuuMid OKHCJIECHHs (CHHTE3 aleToHa,
BOCCTaHOBJICHHSI.

4. O0beM y4eOHOM JUCHHUILJIMHBI

1,4-0eH30XHHOHA,

— PpC€aKouu HUTPOBAHUA,

OCH30MHON KHUCIIOTBI) H

Bunsl yueOHoI paboThI B 3auetnrix | B akagewm.
eIIMHUIIAX qacax
O01mas TPy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 2,0 72
AYJAUTOPHBIE 3aHATHSI: 0,89 32
Jlexumu (Jlek) - -
[TpakTnueckue 3austus (I13) - -
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Bua xoHTpoJa: 3auer / IK3aMeH 0,0 3ager

AHHOTanus padoyeil NPorpaMMbl AU CUMUIIIMHBI
«Ha4eprarenbHnas reomerpus» (b1.B.0O/1.4)

1. Heap AMCHUIUIMHBI: W300pakeHHE aOCTPAKTHBIX IPOCTPAHCTBEHHBIX MOJIEIEH,
COCTOALIMX U3 KOMOUHAIMKA MPOCTEHIINX TreOMETPUYECKUX (POPM U MX MPOEKIUNA Ha MIIOCKOCTH,
¥ 00paTHO O U300PAKEHUIO Ha IJIOCKOCTH NPEACTABIATh 3aJaHHYIO (OPMY B IPOCTPAHCTBE.

2. B pe3yabraTre wu3y4YeHUsl JUCHMILUIMHBI OOy4YalOIIMiicd 1O MporpaMmme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnenyroummu obuiekynsTypasiMu (OK), obmenpodeccnonansupmvu (OI1K)
u npodeccruonanbHbiMu (I1K) komnereHusamMu:

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHUIO, K OOOOLIECHUIO, aHaJIU3y, BOCHPHUSATHIO
uH(pOpMaIIH, MOCTAHOBKE IIEJIM U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbI€ 3HAHUSI MaTEMAaTUYECKHX M €CTECTBEHHOHAYUHBIX
JUCLUIUIAH, JUCHMIUIMH 0oO0menpodecCHoHaIbHOrO IMKIa B 00beMe HeoOXOIMMOM B
npoecCHOHANBHOM  JESITEIbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HayK,
pa3paboTaHHBIX B HHUX II0JIXOJIOB, METOJIOB M pE3yJbTaTOB MAaTEMaTHMYECKOI'0 aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- CIIOCOOHOCTBIO NMPUMEHATh HABBIKM cOOpa JaHHBIX, U3YYEHUs, aHaIu3a U 0000LIeHHS
HAy4YHO-TEXHUUYECKON MH(OpMalMK 10 TEMaTHKE HCCIIEOBAHUS, Pa3pabOTKU U MCIOJIb30BaHUS
TEXHUYECKOM JOKYMEHTAlluM, OCHOBHBIX HOPMAaTHBHBIX JOKYMEHTOB II0  BOIIPOCaM
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, MOJATOTOBKU JIOKYMEHTOB K MAaT€HTOBAHUIO, O(OPMIIEHUIO
Hoy-xay (OITK-4);

- CIOCOOHOCTBIO MPUMEHSTh HABBIKM MCIOJIb30BaHMS (TOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NPOTHO3UPOBAHUS U ONTHUMM3AILMK TEXHOJOTMYECKUX IPOIECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3ALNH U cepTUUKAINU MaTepraiioB u mporeccoB (ITK-4).

3Hamb.

- CIIOCOOBI OTOOPaKEHUS MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

- IpaBWJIA U YCIOBHOCTY IPH BHIIIOJHEHUH YEPTEKEH;

- BUJIbI CHMMETPHH F€OMETPUUECKUX QUryp;
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- BO3MOKHOCTH NIPUMEHEHUS] METOJIOB HAYEePTATEIbHON FreOMETPUH ISl PELLICHUS
(U3UKO-XMMHYECKHX 3a/a4;

ymemv:

- BBIIIOJIHATh U YNTATh YEPTEKU T€OMETPUUECKUX MOJIENEHN C YUETOM JIEHCTBYIOIINX
CTaHJapTOB;

enademn.:

- crnoco0amMu ¥ IpUeMaMH U300pakeHus IPEAMETOB Ha MIIOCKOCTH.

3. KpaTkoe coep:kaHue M CIHUIIAHBI

Moayas 1. O0mue npaBuJia BbINOJHEHUS YepTesKeil.

3naxomcTBO ¢ ocHOBHBIMU ['OCTamu ECK/I. N300paxeHue niockux KOHTYPOB €
COIPSDKEHUSIMH, JAEJICHUE OKPYKHOCTH Ha paBHbIE YaCTH, YKJIOHBI U KOHYCHOCTH. [Ipsimble 1
riockocTd. VX n3o0pakeHue Ha 31ope.

Monayas 2. [IpoennpoBanue reomeTpudeckux Guryp.

N300pakeHne 3aJaHHBIX TPEXMEPHBIX (opM Ha TtockocTH. Hanecenue gopm Ha
iockocTd. M300paxkeHue Moieny Ha TpH MJIOCKOCTU U Ha OJIHY IJIOCKOCTh 110 TEKCTOBOMY
OIMCAHUIO.

Mopayasb 3. U306pa:kenus npeameros no 'OCT 2.305-2009.

[TocTpoeHrne KOHMYECKUX CEUEHUM, pa3pe30B, aHAJIN3 CJI0KHOU (POPMBI IO peasbHOM
mogenu. [Toctpoenue nuHuii nepexoaa (JIMHUMA NepeceueHus IOBEPXHOCTEH BpallleHHs).

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akagewm.
eUHHIIAX yacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 4,0 144
AyYJAUTOPHBIE 3aHATHS: 1,33 48
Jlexumn (Jlek) 0,44 16
[Tpaktnueckue 3austus (I113) 0,67 24
JlaboparopHsie paboTs (JIP) 0,22 8
CamocrositesbHasi padora (CP): 2,67 96
Buj koHTpOJIsi: 3a4eT / IK3aMeH 0,0 3ayer ¢
OLIEHKOH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«CouunajabHble acnekTbl HaHOTexHoJornm» (b1.B.O/1.5)

1. Hesb AUCHMILUIMHBI: TIPUOOPETEHUE CTYJEHTAMH 3HAHUK B 00JIACTH OOIIECTBEHHOTO
3HAQUYCHUS HAHOTEXHOJOTHH, €€ OT/ACJIbHBIX pa3[AeioB U Haubojee SPKUX JTOCTHXKCHHM,
CTUMYJHpPOBaHUE HHTEpeca K OyayIiei crenuaibHOCTH.

2. B pe3yabtare wu3ydyeHus [IUCHUIJIMHBI OOy4yamomuiicss 1O MporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHIusaMu:

- CIOCOOHOCTBIO CO3HaBaTh COILMANIBHYIO 3HAUMMOCTh CBoed Oynymied mpodeccun,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BHIMOIHEHHIO podeccronanbHoi Aesrenbroctr (OK-13);

- CIOCOOHOCTHIO HCIONB30BAaTh OCHOBHBIE TIOJNOKEHUS M METOJbI COIHANIbHBIX,
TYMaHUTAPHBIX U YIKOHOMHYECKUX HAyK MPH pelIeHUU MPOPECCHOHAIBHBIX 33/1ad C YYETOM HX
MOCJICICTBHI JUIs 00IIIecTBa, SKOHOMUKH | dKosoruu (OI1K-2);

- CIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE WH(OPMaIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH, TJ00albHble HWH(POPMAIMOHHBIE PECypChl B  HAyYHO-HCCIEI0BATEIbCKOU
JIEeATETLHOCTH B OOJACTH MAaTEpPUAJIOBEACHHUS U TEXHOJOTHHM HAHOMATEPHUAJIOB W HAHOCHUCTEM
(TIK-1).

3Hamy:

- HauOoJiee W3BECTHbIC THUIBI HAHOMATEPHAIOB M HAHOCTPYKTYp, HX CTPOCHHE U
OCHOBHBIE CBOWCTBA;
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- HanboJee SIpKUe JOCTHKEHHUS B 00J1aCTH HAHOTEXHOJOTUU U XUMHYECKOW TEXHOJIOTHHU
HAHOMAaTEPHAJIOB,;

- UMEIOIIHECS Ha CETOMHAIIHUI J€Hb W BO3MOXHBIC B OyayiieM oOJacTH MPUMEHEHHS
Pa3IMYHBIX BUJOB HAHOCHCTEM U HAHOMATEPHAJIOB B COIMATBHO 3HAYMMBIX 00JIACTSX;

ymems.

- BHUJETh BO3MOXHOCTH TPHUMCHEHHS HOBBIX HAHOMATEPHAIIOB W HAHOCHUCTEM B
Pa3IMYHBIX 00JIACTAX TEXHUKU U MEIUIUHBI,

— OPHCHTHPOBATHCS B JIUTEpPAType, IMOCBSIICHHOW NPUMEHECHHUI0O HAHOMATEPHAJIOB H
HAHOTEXHOJIOTHH;

eraoemn:

- METOJIaMH TIPEJICTABJICHUsI CBEJACHUN O CBOMCTBAaX, METOAAX IMOJYyYEHHUS M O0O0JacCTIX
MPUMEHEHUS HAHOMATEPHAJIOB M HAHOCTPYKTYP B BUJE YCTHBIX JOKIIAJ0B U IPE3CHTAIIUN.

3. Kpartkoe conep:kaHue TUCIHHIINHBI

1.BBenenue. Hcropus pa3BUTHS HayKd O HaHOMAaTepuasaXx ¥ HAHOTEXHOJOTHH.
[TepcnekTHBBI HAHOMATEPHUAIIOB.

2.YHUKanbHBIC CBOWCTBA HaHoMmarepuasioB. Ilpumepsl  pasmepHoro  3ddekra.
HanouacTuiisl B OKpykaroIiei cpee.

3.Pa3BuTHE METO/IOB BU3yaIM3aIliy M aHATN3a HAHOMATEPUAJIOB.

4.Opranuzaius 1 GuHAHCHPOBAHUE HAYYHBIX HCClieoBaHUN. Benyiue By3bl 1 HAyYHbIE
OpraHW3alii B O0OJAaCTH HAHOTEXHOJIOTMM W HaHOMaTepuaioB. [IporpaMMbl pa3BUTHS
HaHOTEXHOJIOTUH U HAHOMATEPHAJIOB.

5.¥YriepoHbpie HAHOMATEPHAIIBI - COBPEMEHHOE COCTOSTHUE M IIEPCTICKTUBBI.

6. HaHOoTexHOJIOrMM 1 HAHOMATEPHAIbl B AJICKTPOHHKE.

7.Hanomenuuuua. Hanomartepuansl Jjis  CO3JaHHSI  JICKAPCTBCHHBIX  CPEJICTB.
HanomaTepuaiibl 11 Tepanuu paka.

8. MaruuTHbIC HAHOMATEPHAJIBI B IPOMBIIIJICHHOCTH U B OBITY.

9. KoHCcomuaupoBaHHbIC HAHOMATEPHAIIBI 111 TEXHUKHA U CTPOUTEIILCTBA

10. CoBpeMeHHbIE KOMITO3UIIMOHHBIE MAaTEPHAIIBI 1 HAHOKOMITO3UTBI

11. HaHOMOKPBITHSA ¢ YHUKAJIbHBIMU CBOMCTBAMHU

12. Hanomarepuaisl JJisl peHIeHus SKOJIOTHYECKIX TPOOIeM.

4. O0beM y4eOHOH JUCHUIJIMHBI

Buast yueOHO# pabOThI B 3aueTHEBIX B akanewm.
CIMHMIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Buj KoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«JlomoauTenbHsble riaassl pusukmw» (b1.B.0O/1.6)
1. Heab AMCHUNIUIMHBI — IPUOOPETEHNE CTYACHTaMU 3HAHUM 10 OCHOBHBIM pa3jieiam
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B APYTHMX €CTECTBEHHOHAYYHBIX AUCIUILTNHAX .
2. B pe3yabraTe wu3yYeHHUs] MCHUILUIMHBI oOydawmmiics 1Mo mNporpaMmme
0akajaBpUaTa J0JIKEH:
Obnadamys cnepyrommumu o6mekynbTypHsiMu (OK), obmenpodeccuonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnerenusamu:
- CIOCOOHOCTh. K KYJIBTYPHOMY MBIIUICHHUIO, K OOOOIIECHHIO, aHaIu3y, BOCIPHUSITHIO
nH(pOpMaIK, MOCTAaHOBKE LieNeil U BBIOOpY myTeit ee qoctmxenus (OK-9);
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- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHMSI MATEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUIMH, JUCIHIUIMH 00menpodecCHOHaTbHOr0 IMKJIa B 00beMe HeoOXOAUMOM B
npopeCCUOHATBHONM  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOUIMX  HAayK,
pa3pa0OTaHHBIX B HMX IIOAXOJOB, METOJOB U pE3YyJbTaTOB MaTEMAaTHUUYECKOIO aHaiu3a u
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIIepUMeHTaIbHOrO necaenoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOAOB HCCIIEOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJIMPOBAaHUS CBOWMCTB HAHOMATEPHUAJIOB M HAHOCUCTEM HEOPraHMYECKOM M OpraHUYeCcKOn
IIPUPOJIbI, B TBEPAOM, KUAKOM, I'eJIe00pa3HOM, a3pO30JIbHOM COCTOSIHMM, BKJIKOYasi HAHOIJIEHKU
U HaHOCTPYKTYPHUPOBAaHHbIE NOKPBITUS, BHYTPEHHUE U BHEIIHUE TPaHULIB] pa3zena (a3, a TaKkxke
(U3MYECKUX U XUMHYECKUX MPOLIECCOB B HUX WM ¢ ux ydactueM (OIIK-3);

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IIPAKTUKE COBPEMEHHBIE IPEJICTABICHUS HAyK O
CBOICTBaxX BEIIECTB U MATEPHAJIOB IIPU MEPEXOJE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJIHO
U JBYXMEpHOE), O BIIMSHUM pa3Mepa Ha CBOMCTBA BEIECTB U MaTEepHUajOB, B3aUMOJEHCTBUU
HAaHOMAaTEepPHAaJIOB M HAHOCHUCTEM C OKpYyKaromiei cpenoit (I1K-2).

3Hamb:

- (u3uUecKue OCHOBBI KBAaHTOBOW CTaTHCTUKU (MCXOIHBIC «0a30BBIC)» IIOJIOKEHUS,
OCHOBHBIC KBaHTOBBIE CTATUCTUUYECKHUE pacIipeleeHus);

- DJEMEHTbl 30HHOW TEOPUU TMPU TPAKTOBKE paA3IUYHBIX CBOMCTB METAJLIOB,
JURJIEKTPUKOB U MOIYIIPOBOAHHUKOB;

- 0a3oBble ()M3MYECKHE TOHATHUS O KBAHTOBBIX TEOPHSX TEIIOEMKOCTH (Ha IMpHMEpe
KPUCTAJNINYECKUX Te);

- DJIEMEHTHI (PU3UKU TBEPIOTO Tena (MCXOAHBIC MOHATHA O KpUCTauIorpaduu, TUMax
KPUCTAIZIMYECKUX  CTPYKTYp;  CBENEHUS O  SABJIEHMM U  KBAHTOBOM  TPaKTOBKE
CBEPXIIPOBOJUMOCTH).

ymemy:

- TINPUMEHATh UCXOAHbIE (U3MUECKHE (TEOPEeTHYECKHE) 3HAHMUSI [pPU PEIICHUU
npodecCHOHATBHBIX 3aa4;

- MIPOBOJUTH OLIEHOYHBIE PAacUEThl U OCYLIECTBIIATH (Ha KAYECTBEHHOM YpOBHE) aHAJIM3,
HaOJII01aeMbIX SIBJICHUM.

enaodemsn.:

- HaBBIKAMU OOOCHOBAHUS CBOMX CYXKIECHHUH, YTO CIIOCOOCTBYET NMpPaBUIILHOMY BBIOOpY
METOJMKH ITPOBOAUMOIO CTYJEHTOM HCCIIEOBAHMUS.

3. Kparkoe cogep:kanue TUCHUIINHBI

1. DJ1eMeHThI KBAHTOBOM CTATHCTHKH.

OneMeHThl KBaHTOBOM CTaTHUCTHKU. KBaHTOBas cucremMa W3 OJMHAKOBBIX YacTHLL.
[IpyHIMI TOXAECTBEHHOCTH OJUHAKOBBIX YacThll. CHUMMETpUYHBIE U HECHMMETPHUYHBIE
BOJIHOBBIE (DYHKIIMM, OIHUCBHIBAIOIIME COCTOSHUS TOXKIECTBEHHBIX MHUKpodacTull. Bo3oHbBI u
dbepmuonsl. [Tpunmun I[Maymu. KBanToBbie cratnucTrueckue pacnpeaenenus boze-OiHmTeiina u
®epmu- lupaka. BoiposkIeHHBIH 31€KTPOHHBIN Ta3 B KpUcTaiaX (METasllbl).

2. Meranibl, AM3JIEKTPUKH M MOJYNPOBOAHUKH € TOYKH 3peHHs 30HHOH TeOpHH.

OHepretudeckue 30HBL: craructuka @depmu-/lupaka, sneprus @epmu. ONEKTpPOH B
MEePUOIMUECKOM T0JIe KpucTaia: 3¢ (HEeKTUBHASI Macca dJIEKTPOHA.

3. D1eMeHTHI (PU3UKH TBEPAOIO Tena.

Ousnka TBEpHoro Tema (DTT): ompenmeneHue, CBsI3b C JAPYTUMH JAUCIUIUTMHAMH,
00BEKTHI U3Y4EHUs], KPYT pelaeMblx 3a1ad. Cs3b ¢ Kpuctamuiorpadueit, Kpuctamiopusukon u
kpuctauioxumueil. KonaeHcupoBanHoe coctostHue. [logxon K oOnMcaHuio TBEPABIX TeIl.
Crpykrypa kpucramioB. Cummerpus U (HU3MUYECKHE CBOMCTBa KPUCTAUIOB. THIIBI
KPUCTAIIIMYECKUX CTPYKTYp (oOmiasi xapakrtepuctuka). [ImoTHble ymakoBKU: KyOuueckas u
rekcaroHajbHass (Ha KayecTBEHHOM YpoBHe). IloHATHE O CBEpXIpPOBOAMMOCTH (KBaHTOBBIE
MpEeJICTaBICHUS Ha KAYECTBEHHOM yYpPOBHE).

4. O0beM yueOHO JUCUMIIJIMHBI
58



Bunast yueOHol paboThI B 3auetHrix | B akanem.
eIMHUIIAX qacax
O0mas TPy10eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AYJIUTOPHBIE 3aHATHSI: 0,89 32
Jlexuuu (Jlek) 0,44 16
ITpaktrueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 1,11 40
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 1,0 IK3aMeH
(36)

AHHOTaI U padoyeil MPOrpaMMebl AU CHUILIMHBI
«AHaUTHYECKAsl XUMHS U PU3MKO-XUMHUYecKHe MeToabI aHaau3a» (b1.B.O/.7)

1. Heab AMCHMNIMHBI: TPHOOpETeHNE 00yYAIOIIUMUCS 3HaHUI 110 OCHOBHBIM TPYIIIaM
METOJIOB XUMHYECKOI0 aHalu3a, Haubojiee MIUPOKO MPUMEHSIEMbIX B MPOMBIIUIEHHOCTH U
UCCIIEIOBATEIbCKON paboTe, a TakyKe KOMIIETEHINH, HEOOXOMMbIX XMMHKAM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH JIsl pellieHrs] KOHKPETHBIX 33/1a4 XUMUYECKOT0 aHaIn3a.

2. B pe3yabraTe wu3y4YeHUs] MCHUILVIMHBI oOydawmmiicas 1Mo mnporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypasiMu (OK), obmenpodeccuonansupivu (OIIK)
u ipodeccuonanbubiMu (I1K) koMmeTeHIMsAMu:

- CIIOCOOHOCTBIO MPUMEHSATH 0a30BbI€ 3HAHMSI MAaTEMAaTHYECKHX U €CTECTBEHHOHAYYHBIX
JUCIUIUIMH, JUCIMIUIMH  00menpodeCCHOHAIBHOrO IMKIa B 00BEeME HE0OXOIMMOM B
npodecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3yJIbTAaTOB MAaTEMaTHYECKOIO aHaliHu3a |
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M SKCIepUMEHTaIbHOro uccienoBanus (OITK-1);

- CIIOCOOHOCTBIO TIPUMEHSATH OCHOBBI METOAOB HCCIICOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJIMPOBAHUSI CBOWCTB HAHOMATEPHUAJIOB W HAHOCHUCTEM HEOPraHHMYECKOW M OpraHHuYecKOi
IPUPOJIbI, B TBEPAOM, KUIKOM, I'eJIe00pa3HOM, a3PO30JIbHOM COCTOSIHMM, BKJIKOYasi HAHOIJIEHKU
¥ HaHOCTPYKTYPHPOBaHHbIC MMOKPHITUS, BHYTPEHHNE U BHEIIHUE TPAaHUIBI pa3fena (a3, a Takke
(bHU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX MK ¢ X ydactuem (OITK-3);

- CHOCOOHOCTBIO TPUMEHSTHh HAaBBIKM HCMOJb30BAHUS NPUHIMIIOB M METOAMK
KOMIUIEKCHBIX HCCIIIOBAaHWM, HMCIBITAHUA M JAMAarHOCTHKH W3ACIHA M3 HaHOMAaTepHAIIOB U
IpPOIIECCOB HX NPOM3BOJACTBA, OOpabOTKM M MoAM(HKAlLMM, BKIOYas CTaHJApTHBIE U
ceprudukanuronnsie ucnsitanus (I1K-3);

- CHOCOOHOCTBIO TPUMEHSTHh HAaBBIKM HCIIOJIB30BAHUS TEXHMYECKHX CPEACTB s
U3MEPEHUs] ¥ KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKHX ITPOLIECCOB MOJIYYCHHUS M
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUL, (YIIEPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepuanoB u uzaenuii u3 aux (IK-7).

3Hamy:

OCHOBHBIE TIOHSTHUS, TEPMHUHBI, METOABI U MPHEMbl Ka4eCTBEHHOTO M KOJUYECTBEHHOTO
XMMHUYECKOTO aHajlM3a, TEOPUI0 XMMHUYECKMX M (U3UKO-XUMHUYECKUX METOIOB aHaju3a,
INPUHLIMIIBI pa0OTHl OCHOBHBIX TPUOOPOB B (PU3UKO-XMMHUECKUX METOax;

ymemy:

MPUMEHSTH PUOOPETEHHBIE TPAKTHYECKNE HABBIKA B IPOPECCHOHATLHON JAEITETHbHOCTH
JUIS PEUIeHUs] KOHKPETHBIX 3aJay; BJIaJeTh: MOHMMAaHHEM IeJiell U aJIrOPUTMOB XUMHUYECKOTO
aHaJIM3a, croco0aMu peleHUs] aHAIUTUYECKUX 33/1a4, OLIEHKONH BO3MOXKHOCTEH Ka)/10ro MeToja
aHajiM3a, OCHOBAMHM METPOJIOTHYECKON OIIEHKH pPe3yJbTaTOB KOJIMYECTBEHHOTO XUMHUYECKOTO
aHaIIN3a;

enaoems:

NOHMMaHWEM IIeJie W aJIrOpUTMOB XHUMHYECKOTO aHallM3a, CIoco0aMH pemIeHHS
AQHAJTUTMYECKUX 3aJ]ay, OLEHKOW BO3MOXKHOCTEH KaXIOro METOAa aHallu3a, OCHOBAMU
METPOJIOTMYECKOM OLIEHKU PEe3yIbTaTOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHAIH3a;
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umems npeocmasnenue

O €IMHOHN JIOTUKE XMMHYECKOTO aHalW3a, O MHOT0O0pa3Wu METOJO0B XHMHYECKOTO
aHaJIM3a U 0 KOHTPOJIE Ka4eCTBA PE3YJIbTATOB KOJIMYECTBEHHOIO XUMUYECKOTO aHAJIN3A.

3. Kparkoe coaep:kaHue TUCHUIINHBI

Beenenue. Ilonstue 00 anamutuyeckod xumun (AX) Kak O CHCTEME 3HaHUH,
MO3BOJIAIOIIEH YCTAaHOBUTHh KAueCTBEHHBIM M KOJMYECTBEHHBIM cocTaB BewiecTBa. 3ajgaun AX.
AHQJINTUYECKUN CUTHAJI KaK HOCHUTENb KauyeCTBEHHOM M KOJIMYECTBEHHOM HHpopmauuu o0
o0bekTe ananuza. llonste o mpoboorbope m mpodomoaroroBke. OCHOBHBIE TpeOOBaHMA,
IPEIbABISAEMBIE K METOAAM XHMHMYECKOIO AaHajIu3a. YCJIOBHS BBIIOJHEHUS OIPEICICHUM.
AnanuTiydeckas popma, aHaTUTUYECKHE TPU3HAKU. AHAIUTHYECKUE KIIACCH(PHUKAINU KaTHOHOB
Y aHMOHOB.

Cucremarnueckuii u ApoOHBIA aHanu3. COBpeMEHHBIE METOIbl HUACHTU(UKAIIH
3JIEMEHTOB U COeAMHEHUH. OpraHn4ecKue aHaJIUTUYECKUE PEareHThl B aHAIN3€ HEOPraHUYECKUX
BeulecTB. PaBHOBecHs B aHAIMTUYECKUMX TOMOIE€HHBIX U I'€TEPOreHHBIX cucTeMax. OCHOBHbIE
TUIBl peakuuil, npuMeHseMblx B AX (KHUCIOTHO-OCHOBHOE B3aUMOJICHCTBHE, OKHCIIEHUE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanue paBHOBECHS aHATTUTHYECKUX
peaKkuuil ¢ MOMOIIbI0 KOHCTAHT PAaBHOBECHUS. YUeT NOOOYHBIX peaKklUil ¢ MOMOILIbIO ammnapara
YCIIOBHBIX KOHCTaHT paBHOBecHs. VIcronb30BaHME YCIOBHBIX KOHCTaHT pPAaBHOBECUS IS
ONTUMH3ALMH AHAIUTUYECKUX pPEaKUUN M NPAKTUYECKUX YCIOBHM HX BBINOIHEHHS. OCHOBBI
METOJIOB KOJIMYECTBEHHOTO0 XHWMHUYECKOr0 aHajin3a. MeToAbl KOJIMYECTBEHHOTO aHalu3a.
TpeGoBaHus, NperbsABIIEMble K XUMHUYECKUM pEAKLHUSAM, HCIOJIb3YEMbIM B XMMHUYECKOM
aHaiM3e. OTanbl KOJIMYECTBEHHOIO aHanu3a. lloHATHe O TrpaBUMETPUYECKOM aHaIM3e.
TeopeTnueckne OCHOBBI TUTPUMETpUUYECKOro asanusza. lIpuemsl TuTpoBaHus. Pacuersl B
tutpumetpun. ['papudeckoe oTodpaxenue mporecca THTpoBaHus. CKavyOK THUTPOBAHUS, TOUKA
SKBUBAJICHTHOCTH, KOHEYHAsl TOUKAa TUTpoBaHus. [lepBuuHble U BTOpUYHBIE cTaHAapThl. MeTox
KHCJIOTHO-OCHOBHOTO TUTPOBaHUA. BbIOOp KHCIOTHO-OCHOBHOrO uHAMKaTOpa. I[lpumepsl
onpezneneHui. MeTonbl OKHCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAaHUA. OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIN MOTEHIIMAN. DaKTOPBI, BIUSAIONIME HA €0 BEIUYUHY. Y paBHeHre HepHera.
Ilepmanranatometpus. Mopmomerpus. OnTuMm3amus — ycloBHMi — ompenenenus.  Meron
KOMIUIEKCOHOMETPUYECKOTr0 TUTpoBaHMs. (OCOOEHHOCTH peakluil KOMIUIEKCOOOpa3oBaHuUs
(xemarooOpazoBanusi) uoHOB MeTamwioB ¢ JOJITA. Beibop onTuManmbHBIX  yCIOBHIA
KOMIUIEKCOHOMETPUYECKOTO  TUTpOBaHHWs.  TUTpoBaHME 1O  METOAY  OCaXJEHUS.
Metposornueckass OLEHKa pe3yJbTaToB aHanu3a. HAMKaTOpHBIE W HMHCTPYMEHTAIbHBIE
CIOCOOBI YCTAHOBJIEHUS TOUEK SKBUBAJIEHTHOCTH.

Beenenue B ¢pu3nMKo-xMMHYECKHE (MHCTPYMEHTAIbHBIE) METO/Ibl XUMUYECKOTO aHalu3a
(MMXA-OXMA). Knaccupukanus (QuU3MKO-XUMUYECKHMX METOJIOB aHalu3a. AHAIUTUYECKUN
CUTHaJI Kak uWHQpopMaTuBHas (QYHKLIMS CcOCTaBa BemlecTBa. MeToAbl KOJUYECTBEHHbIX
m3mepennii B @OXMA, ©X XapakTepuCTHUKA. AHAIMTHYECKME W  METPOJIOTUYECKHE
XapaKTEPUCTUKU METOJUK ONPEICIICHUS.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bugpsl yaeOHOM paboThI B 3agerHbIX B akanem.
eIMHUIIAX yacax
O0mas TPyA0EMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IJIAHY 4,0 144
AyYIUTOPHBIE 3aHATHSL: 1,78 64
Jlexruu (JIek) 0,45 16
JlaGopaTopHble paboThI 1,33 48
CamocrositesibHas padora (CP): 2,22 80
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ader ¢
OLICHKOM
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AHHOTauus padoyeil NporpaMmMbl JTUCUMILIHHBI
«®Pu3nka KoHJIeHCHPOBaHHOro coctossuus» (b1.B.O/1.8)

1. Heab AucUMIUIMHBI - IPHOOPETEHUE CTYACHTaMU 3HAHWUA MO OCHOBHBIM pazjienam
(U3HKY U YMEHHIO IPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUINHAX .

2. B pe3yabrare wu3y4YeHHs] UCHUIUVIMHBI oOy4Yyawlnuiicssi mo mnporpamMmme
O0akajiaBpHaTa JI0JI2KeH
Obnaoams cnenyrommmu  o0mekyabTypabiMu  (OK), obmenpodeccuonanpabivu  (OIIK) wu
npodeccuonansubivu (I1K) koMneTeHIUSIMH:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUMIUIMH, JMCUUIUIMH 00IIenpoecCHOHAIbHOTO IUKIa B 00beMe HEoOXOIUMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJOB, METOJOB U pE3yJbTaTOB MaTEMAaTUUYECKOIO aHaiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepruMeHTanbHoro uccieaoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOJIOB HCCIICJOBAHUS, aHAIHN3a, JTUATHOCTUKU U
MOJIEJIUPOBAHUSI CBOWCTB HAHOMATEPHUAJOB M HAHOCHUCTEM HEOPraHMYECKOW M OpraHHYecKOi
IIPUPOJIbI, B TBEPAOM, KUAKOM, TeJIe00pa3HOM, a3pO30JbHOM COCTOSIHMM, BKJIKOYasi HAHOIJIEHKU
¥ HaHOCTPYKTYPHPOBaHHbBIE MOKPBITHS, BHYTPEHHHE U BHEIIHUE TPAaHUIIBI pasfena ¢a3, a Takxke
(bHU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha MPAKTUKE COBPEMEHHBbIC MPEJCTABICHUS HAYK O
CBOICTBax BEIIECTB U MATEPHAJIOB IIPU MEPEXOJE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJIHO
U JByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOMCTBA BEUIECTB U MaTepUajoB, B3aUMOJCHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHUCTEM C OKpyKaromiei cpenoit (ITK-2).

3Hamy:

- OCHOBBI (PM3UKH KOHJIEHCUPOBAHHOT'O COCTOSIHUS;

- cMmbIicn (yHAaMEHTaIbHBIX (DU3MUYECKUX 3aKOHOB, MPUHIUIIOB M IMOCTYJIATOB; HX
(GOPMYIMPOBKY ¥ TPAHUIIEI IPUMEHUMOCTH;

- CBA3b LIUPOKOTO Kpyra (hPU3HUECKUX SIBICHUN C (yHIaMEHTAIbHBIMU MPUHIUIAMH U
3aKOHAMH (PHU3HKH;

- OCHOBHBIE METObI PELICHUS 3aa4 10 OMUCAHUIO (PU3NUECKUX SBICHU;

- METO/1bl 00pabOTKH pe3yNbTaTOB (PU3HUECKOT0 IKCIIEPUMEHTA,

ymemy:

- IPUMEHSTh TEOPETHUUECKHUE 3HAHUS U IKCIEPUMEHTAIbHBIE METO/Ibl UCCIIEIOBAHUS MTPU
perieHnu npodecCUOHATBHBIX 33/1a4;

- POBOJUTH Pacu€Thl, OCYILIECTBIATh AHAJIU3 U Ha OCHOBE 3TOT0 JieJaTb 00OCHOBAHHBIE
BBIBO/IBI;

- aHaJIM3UPOBAThH PE3YJIbTAThl HAOIIOIEHNH U SKCIIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKH;

- OIpeneisaTh XapakTep (QU3NYECKUX IPOLECCOB MO KOMILIEKCY 3KCIEpUMEHTAIbHOMN
uH(pOpMaIMK TIPU TOMOIIH TPpaUKOB, TAOIUI U YpaBHEHHI;

- MIPECTaBIATh 00paOOTaHHYIO HKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYIO0 HH(OPMALIUIO B
YCTHOW M MHCbMEHHOHN (pOopMe, B TOM YHUCIIE C UCTOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

61a0emy.

- HaBbIKaMU palbOoThI C IIUPOKUM KPYToM (pU3NYECKUX MPUOOPOB U 000PYIOBaAHUS;

- HaBbIKaMU 00OCHOBAHUS CBOMX CYKJEHHUH M BBIOOpA METO/1a UCCIIEIOBAHUSI.

3. KpaTkoe coaep:kaHue THCHUTIIAHBI

1.BBenenue.

HeoOxonuMocTh KBAaHTOBOIO MOJAXOJA MPH H3YYEHHHU (GHU3UKH KOHAEHCHPOBAHHOIO
COCTOSIHUSL.

2.27eMeHTHI KpucTautorpaduu.

Tunel CUMMETPUU B KPUCTAUTMYECKUX CTPYKTYpax M UX pacmlpeselieHue M0 CHHTOHHUSIM
(uHnexkcel Mwunnepa). AHU30TPONUS KPUCTAIMYECKMX CBOMCTB  (KHMJKHE KPHUCTAJUIbI,
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nonaumepsl). Kinaccudukanust TBEpABIX Te MO XapaKTepy CHJI CBA3M U TUIAM KPUCTAIUTMYECKUX
cTpyktyp. Ilepuoanueckue GyHKUIUU sl TPAHCISIUOHHBIX BeKTOpoB. OOpaTHast permérka u eé
CBOHCTBa, OOBEM DJIEMEHTapHOW sYeiiku oOpaTtHOM pemérku. 30HBI  bpunmosHa.
HecoBepiieHCTBO U JedeKThl KPHUCTAUIMYECKOW peméTku. TerioBble W paJAHalMOHHBIC
NeQeKThl, TUCIOKALUH.

3. DJeMeHTBI CTaTUCTUYECKON (PU3UKN KOHJCHCUPOBAHHOT'O COCTOSIHUSI.

TepMonuHaMuUYeCKU M CTATUCTMYECKMH IOAXOABl B H3YYEHHH COCTOSHUHI
MaKpOCHCTEM. OJEMEHThl TEOPHUH YIPYTOCTH, TEH30phl JaedopManuii U  HANPSHKCHHMA.
BbIpoKZIeHHBIE M HEBBIPOXKICHHBIC KOJUICKTHBBI, HUX CBSI3b C KJIIACCUYECKOW M KBaHTOBOH
CTaTUCTHKOW. UMciaa KBaHTOBBIX COCTOSHUM Ui MHKpOuYacTHl. Mojenb ra3a CBOOOTHBIX U
HE3aBUCHMBIX 3JIEKTPOHOB M 0030HOB. BiusHue temmeparypbl Ha pacupenenenue depmu-
Hupaka. Breipoxnennsie ®epmu u bosze rasel. Kiaccuueckue M KBAHTOBBIE JKHIKOCTH.
Ceepxrekyuectb. [IpaBmiia  CTaTHCTUYECKOIO  yCpeAHEHHUs  (PU3MUYECKUX BEJIMYMH B
KJIACCHUYECKOM M KBAaHTOBBIX cTaTucTukax. @opmMyina Ilnanka ag 4€pHOro U3nydeHus.

4.30HHas Teopus TBEPABIX Tell.

VpaBuenune Ilpeaunrepa B nepuoaudeckoM mnoreHuuane. @Dynkuuu  broxa.
OHEPreTU4YecKuil CIEKTp DJJIEKTPOHOB B KpUCTAIE. OHEPIrUs U IOBEPXHOCTb PDepMmu.
O¢ddexkTuBHAsT Macca DJIEKTPOHOB W JABIPOK B BAICHTHOH 30HE MOJYMPOBOIHUKA.
JucnepcuonHble 3aKOHbI. MeTallibl, MOITYIPOBOAHUKY, JUAJIEKTPUKU C TOYKU 3PEHHs 30HHOU
TEOPHH.

5. DneMeHTapHbIe BO30YKICHUS B TBEPABIX TeJlaxX.

Knaccudukanus sneMeHTapHBIX BO30YKIeHHI B KpucTayutax. KoHnenus KBa3uyacTul.
Bpemst ku3HU 351eMEHTapHbIX BO30YX/IEHUI: (POHOHOB, IIA3MOHOB, SKCUTOHOB, MAarHOHOB U
noJsipoHoB. [Inma3mennsie koiaeOanust 1 a3MoHbl. CKUHA(QdEKT.

6./luHaMuKa KpUCTAIJIMYECKON PEIIETKH.

KBanToBbIil XapakTep KosebaHU KpucTauiMyeckod pemérku. VMmynbec U sHeprus
¢dononoB. Heymnpyroe paccesHue (pOTOHOB, PEHTI€HOBCKHX JIyuell U HEMTPOHOB Ha (pOHOHAX.
Konebanus B peméTke, COCTOSAIIEH U3 OTMHAKOBBIX aTOMOB.

Pemérka ¢ nBymMs pa3iM4HBIMH aTOMaMHM B KPHCTAUIMYECKON NPUMHUTHUBHOM sYEHKE.
®opmyna [lnanka 11st QOHOHOB.

7. TenoBble CBOWCTBA KOHJEHCUPOBAHHBIX CPE/L.

Tennmoémkocth TBEpAOTO Tena. O0IacTH HU3KUX U BBICOKUX TeMiiepatyp. TennoéMKocTh
JIEKTPOHHOI'O ra3a. AHIapMOHHMYECKHE B3aMMOJEHCTBHS B KpUCTaIaxX. 1emIonpoBOAHOCTh
TBEPABIX Te. TeroBoe conmporusienue pemérku. [Iporeccer mepedbpoca. dedekTs peméTku u
UX BIUSHUE Ha TEIJIONPOBOAHOCTh. TemIONPOBOAHOCTh JAUIEKTPUKOB  (perméTovHas
TEIUIONPOBOAHOCTE). TerIonpoBOAHOCTh METAUIOB U CIJIABOB B 00JIACTU BBICOKMX M HU3KHUX
TEMIIEpaTyp.

8.0nexTpuieckne CBOWCTBA KOHACHCUPOBAHHBIX CPE.

PaBHOBECHOE COCTOSIHME 3JIEKTPOHHOrO rasza B NMpoBojaHUKE. Jlpeild 31eKkTpoHOB moa
JEICTBHEM BHEIIHETO AIEKTpUYeckoro nois. Bpems penakcanuu u JyinHa cBOOOIHOTO Ipobera
AJIEKTPOHOB. DJIEKTPOIIPOBOJHOCTb HEBBIPOXKIEHHOTO M BBIPOKIEHHOTO 3JIEKTPOHHOTO T'a30B.
3aBUCUMOCTD MOJIBH)KHOCTH HOCUTENEH 3apsjia OT TeMIEepaTyphl. DIEKTPONPOBOIHOCTb YUCTHIX
METAJIJIOB. DJIEKTPOIIPOBOJHOCTh METAJNIMYECKUX CILIABOB. SIBJIEHHME CBEPXIPOBOJUMOCTH.
[I{enmn »HEPreTHYECKOro CHEKTpa 3JIEKTPOHOB IPOBOJMMOCTH B CBEPXIPOBOAHMKE. Teopus
ceepxnposoaumoctu bapanna-Kynepa-Ilpupdepa (BKIL-reopust). OOpa3oBanue 31eKTPOHHBIX
nap Kynepa. BinsiHue BHEIIHUX NOJIEH HA CBEPXIPOBOSIIEE COCTOSIHUE MPOBOJHMKA. Teopus
['mu36ypra-Jlannay. KBantoBanue nmotoka B cBepxnpoBoAHukax. Dddext /xozedcona.

9. MarHuTHBIE CBOWCTBA KOHJICHCUPOBAHHBIX CPE]I_.

MarHuTHOe T1oJie B MarHeTukax. MarHuTHele  CBOWCTBa aroMoB. OpOWTalbHBIM,
CIIMHOBOM W  PE3yNbTUPYIOIIMHA MAarHUTHBIE MOMEHTBl aTOMOB, MX KBAaHTOBAaHHE.
Knaccugukanuss MarHUTHBIX MaTepuanoB. JlMaMarHeTusM, HMHIYIUPOBAHHBIM MarHUTHBIN
MOMEHT aTomMa. MarHuTHas BOCHPHUMMYHMBOCTh JWAJNEKTpUKOB. KBaHTOBasg mnpupoaa
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napamarseTu3ma. [lapamarHeTnsm 3JeKTpOHHOTO ra3a. KBanToBas mpupona ¢eppomMarHeTusma,
cnuHOBBIE BOJNHBL. OOMEHHOE B3auMojelicTBHe U (eppoMarHeTusM. JlOMEHHas CTPyKTypa
(beppoMarHuTHHIX Tell. AHTH(EPPO-MarHeTH3M U QEPPHUTHI.

10. 3akmoyenue.

TenneHnuu pa3BUTHS U TPOOJIEMBI PU3UKN KOHJICHCUPOBAHHOTO COCTOSHUSI.

4. O0beM y4eOHOMN JUCHHIJIMHBI

Bunast yueOHoI paboThI B 3auetnrix | B akanem.
€IMHUIIAX qacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AYJIUTOPHBIE 3aHATHSI: 2,22 80
Jlexiuu (JIek) 0,89 32
ITpaktnueckue 3ansatus (113) 0,44 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesibHas padora (CP): 2,78 100
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 0,0 3ayer ¢
OLIEHKOM

AHHOTanus padoyeil NPorpaMMbl AU CHHUIIIMHBI
«JIaGopaTopHbie padoTsl o ¢pusndeckoit xumun» (b1.B.0/1.9)

1. Hegp AUCHUIUIMHBI — O3HAKOMHUTb U PACKPBITh BO3MOXHOCTH OCHOBHBIX 0a30BBIX
9KCIIEPUMEHTAIBHBIX METOJOB (U3UYECKOW XUMHUHU, HAYYHTh CTYACHTa BHUIETh OOJacTU U
npenenbl NPUMEHEHUS! 3TUX METOJ0B HCCIIENOBAaHUS, YETKO NMOHMMATh MX HPUHLUIHUAIbHbBIE
BO3MOXXHOCTH M OTPAaHHYEHUS IIPU PEIICHUU KOHKPETHBIX SKCIIEPUMEHTATIbHBIX 3a/1ad.

2. B pe3yabraTe wu3y4YeHUsl MCHUILVIMHbI oOydamummiicas 1o mporpaMmme
0akaJjlaBpHUaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypasiMu (OK), obmenpodeccuonansubivu (OI1K)
u ipodeccruonanbubiMu (I1K) koMmeTeHIMsAMMU:

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH, JUCHMIUIUH oOmenpodeccHoHalbHOr0 IHMKIa B 00beMe HeoOXOoAuMOM B
npoecCHOHANBHOM  JESITEIbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HayK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB M Pe3ylIbTaTOB MAaTEMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIIepruMeHTanbHoro uccienosanus (OITK-1);

- CIIOCOOHOCTBIO NMPUMEHATH OCHOBBI METOJOB HCCIIEOBAHMS, aHAIN3a, AUATHOCTUKH U
MOJIETTUPOBAHUSI CBOMCTB HAHOMATEpPHUAJIOB M HAHOCHCTEM HEOPraHMYECKOW M OPraHUYECKOU
HOPUPOIBI, B TBEPJIOM, KUAKOM, I'eJIc00pa3HOM, a3p030JIbHOM COCTOSTHUM, BKJIIOUasi HAHOIIJIEHKU
Y HaHOCTPYKTYPHPOBAaHHBIE MOKPBITHS, BHYTPEHHNE U BHEILIHUE IPaHUIIB] pa3fena (a3, a Takke
(GHU3NUIECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX yuactuem (OITK-3);

- CIOCOOHOCTBIO TPUMEHSTh HAaBBIKM HCIONB30BAaHUS TMPUHIMIIOB M  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCIBITAHUNW M JUArHOCTUKH H3JEIMM W3 HaHOMaTepuajoB U
MPOLIECCOB HX TMPOU3BOJCTBA, OO0pabOTKM © MoauduKauu, BKIOYas CTaHJApTHBIE U
ceprudukanuonnsie ucnpsitanus (I1K-3).

3Hamy:

- IPUHIUI pabOThl U CXEMBI UCITIOIb3YEMbIX U3MEPUTENBHBIX YCTAHOBOK;

- BO3MOXHOCTM METOJOB CHEKTPOXMMHHM JJIsl TPOBEAECHUA KAYECTBEHHOIO U
KOJIMYECTBEHHOTO aHallu3a XUMHUYECKHX CHCTEM, ONpEeNIeHUs TePMOJUHAMHUYECKUX CBOMNCTB
XUMHUYECKHX BEIIECTB;

- KOHAYKTOMETPUYECKMH U  TMOTEHIMOMETPUUECKUH  METOAbl  HAXOXKICHUS
TEPMOJUHAMHYECKUX XaPaKTEPUCTHUK DIEKTPOIUTOB (aKTHBHOCTEH ©  KOX(PPUIIUEHTOB
AKTUBHOCTH, KOHCTaHTBI AUCCOLUAIINH, TEPMOJMHAMUYECKUX XapaKTEPUCTUK PEAKIIIH );

- (PM3UKO-XUMHUYECKHE METOJIbl HCCIIEIOBAHUS M aHaIM3a (a30BbIX PABHOBECUN B OJIHO-
Y MHOTOKOMITOHEHTHBIX CUCTEMaX, IIyTH NOCTPOEHUs (ha30BbIX JUarpaMm COCTOSIHUS,
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- DKCHEPUMEHTAJbHBIE METOJbl M3YyYeHHs] KMHETUKH XHMHYECKUX PEAKIMH, CIIOCOOBI
OTpeieNIeHUs] KOHCTAHT CKOPOCTEH U MOPSJIKa XUMUYECKUX PEaKIHi, TOJXO0/bI K YCTaHOBIICHUIO
JUMUTHUPYIOILEH CTaAUH PEaKLIUU U YCTAaHOBJICHUIO MEXAHNU3MA €€ IPOTeKaHUs;

- KQJIOPUMETPUYECKUE METOMbI OIpENeICHUs TEeIIOEMKOCTH, TEIUIOBBIX 3(PQeKToB u
JPYTUX TEPMOXUMHUECKUX CBOMCTB U3y4aeMbIX 00BEKTOB;

ymemn:

- IPUMEHATHh TEOPETHUYECKUE 3HAHUS U SKCICPUMEHTAJIbHBIC METOABI HCCIIEAOBAHMUS
(bu3nUecKoil XMMHUK TIPU peIIeHUH MPOo(hecCHOHANBHBIX 3a/1a4;

- copmynupoBarh IMpodiieMy M O0OOCHOBaTh BBIOOpP SKCHEPHUMEHTAIBHOIO METOJa
UCCIICIOBaHMSL, IOCTABUTh LIEJIU U 33141 U HAMETHTD ITyTH UX JOCTHKCHHUS;

- TIIPOBECTHM MaTeMaTH4YeCKyl0 0O0pabOTKy SKCIEpUMEHTAJIbHbIX JaHHbIX Ha 0ase
TEOPETUYECKUX 3HAHUN 10 (PU3NUECKON XUMHU;

- IpPEICTaBIATh JaHHbIE J1a0OpPaTOPHOro HCCleAoBaHUS B rpaduyeckoil gopme u Ha
OCHOBE TMOJYYECHHBIX 3aBHCHUMOCTEH ONpEAEIATh COOTBETCTBYIOIIUE TEPMOJIMHAMHYECKHE U
KWHETHYECKUE XapaKTePUCTUKN XMMHUYECKONW CUCTEMBbl 1 XUMHUYECKOTO IIPOLIecca;

- TOpPOBOIUTH aHAINW3 M KPUTHUYECKH OLEHUBATH MOJYYECHHBIE AKCIEPUMEHTAIbHbIC
JlaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHbBIE BHIBO/IbI HA 0a3e MPOBEIEHHBIX ONbBITOB;

enaodemsn:

- KOMIUIEKCOM COBPEMEHHBIX SKCHEPUMEHTAJIbHBIX METOAOB (DPM3NYECKOH XUMHUM JUIS
pelIeHusi KOHKPETHBIX MCCIIEOBATENbCKHX 3a/1a4;

- SKCIEPUMEHTAIbHBIMU METO/IaMH UCCIIE0OBAHUS COCTOSIHUS XUMUYECKOTO PaBHOBECUS
¥ KHHETUKU XUMHUYECKOTO MpoIecca.

- IpreMaMu 00pabOTKHU MOTYUYEHHBIX ONBITHBIX JAaHHBIX JUIS BBISIBICHUS U YCTAHOBIJICHUS
B3aMMOCBSI3€ MEXAy TEpMOJUHAMUYECKHMMH CBOMCTBaMH W (U3MYECKHMMH TapamMeTpaMu
npoliecca;

- 3HaHWSAMH OCHOBHBIX 3aKOHOB (DM3MYECKOW XUMHHM ISl COJIEp)KaTEeIbHON
UHTEpIpEeTaluy MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YyIbTAaTOB.

3. Kpatkoe coaep:kanue TuCUHNIHHBI

IIpumeHenne MeTOIOB (U3UKO-XMMHUYECKOI'O HCCIEAOBAaHUS JJIs  ONpE/AeeHus
TEPMOJIMHAMHUYECKIX ¥ KHHETUYECKUX XapaKTEPUCTHK XUMHUECKUX CHUCTEM.

CnexkTpoxuMH4ecKkne MeTOAbl HcciedoBaHusi. KauecTBeHHbI aHann3 BellecTBa
(ompeneneHne MEXBINEPHBIX PACCTOSHUN, MOMEHTOB WHEpIHH Mojekyn). Ormpenenenue
KOJINYECTBEHHBIX ~ XApaKTEPUCTHK (CTETEHHM JUCCOLMAlMM U KOHCTAHTBHl JUCCOLMALUU
AIIEKTPOJIUTOB, TETNIOEMKOCTH BEIIECTBA).

DJIeKTPOXMMHYeCKHe MeToAbl HucciaegoBanus. Konaykromerpusi. OmnpeneneHue
KOHCTAHTBl JIMCCOIMAIMK CJTA00TO 9JIEKTPOJIMTA, CTENEeHHW JMCCOLHMAINH, DIEKTPUIECKON
OPOBOJUMOCTH  THpU  OECKOHEYHOM  pa30aBIeHUM  KOHIYKTOMETPHYECKUM  METOOM.
[Torennmomerpusi. OnpeneneHne TEPMOAMHAMUYECKUX XAPAKTEPUCTUK XMUMHUYECKON peaKIiu
(ArH®, ArG°, ArS®), temnepatypuoro koaddurmenta DJC ( dE/AT ), cranmaprroit DJIC ( E®),
U3ydeHHE BIMSTHUS J00ABOK Ha IMOTEHITHAI YJIEKTPO/Ia.

®a3oBoe paBHOBecHe B OJHOKOMIIOHEHTHBIX cHcTeMaX. POH3UKO-XHMUYECKHIt
anajau3. M3yueHne 3aBUCMMOCTH CBOWCTB CHUCTEMBI OT €€ cocraBa. KpUBBIE OXIIaKICHHS.
Omnpenenenue cocraBa 3BTEKTUYECKON cMmecu. [locTpoeHue auarpaMm KUIIEHHsS U JHarpaMmm
IUTaBKOCTH ISl OMHApHBIX cucTeM. OrpaHWYeHHass PacTBOPUMOCTh B TPEXKOMITOHEHTHBIX
cucTeMax.

Xumnueckoe paBHoBecue. OrmpeneneHHe KOHCTaHTBl XHMHYECKOTO DPAaBHOBECHS W
TEIUIOBOTO P PeKTa XMMUIECKON peaKkIii Ha PUMepe peaKifil pa3nokeHusl.

Tepmoxumusi. Kasopumerpus. Onpenenenne TEIUIOEMKOCTHU BEILIECTB
KaJOPUMETPUYECKHM METOIOM.
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4. O0beM yueOHOW JUCUUIJIMHBI

Bunbr yue6HOM paboThI B 3auerHEBIX B akanewm.
SIMHHIIAX gacax
O01as TPyA0eMKOCTh JUCHUILIMHBI 10 Y4e0HOMY TLUIaHy 3,0 108
AyIUTOPHBIE 3aHIATHS: 0,89 32
Jlexmm (Jlek) 0 0
[TpakTueckue 3arstus (I13) 0 0
JlaGopaTopHbie pabOThI 0,89 32
CamocrositesasHas padora (CP): 2,11 76
Bu1 kKoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTaN U padoyeil MPOrpaMMsbl JUCHUILIHHBI
«JlonoJiHMTE ILHBIE TJIaBbl oprannyeckoit xumum» (b1.B.0/1.10)

1. Heab JucUMIJIMHBI — TPUOOPETEHUE CTYJACHTAMH 3HAHUN O CTPOCHHUH OPTaHUYECKUX
COCIMHEHUIN, OCHOBHBIX XHMHUYECKHMX CBOWCTBAaX pa3IMYHBIX KJIACCOB OPraHMYECKUX
COCIMHEHUH M METO/IaX MX MOJy4eHUs, KaK MPOMBIIIJICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3yabtare mu3yyeHMs [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpUaTa J0JI’KeH:

Obnaoame cnenyrommmu  oOmekynsTypHsiMu  (OK), obmenpodeccuonansubivu  (OIIK) wu
npodeccuonanbubiMu (I1K) komneTeHuusMu:

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIE 3HAHUS MATEMATUYECKUX M €CTeCTBEHHOHAYYHBIX
JUCIUIUINH, JUCIHMIUIAH  00menpodecCHOHaIbHOrO0 IMKIa B 00BeMe HEoOXOIMMOM B
npoecCHOHANBHOM  JESITENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX IOJXOAOB, METOJOB M pPE3yJbTaTOB MAaTEMAaTHYECKOTO aHalu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMEHTanbHOro uccienoBanus (OITK-1);

- CHOCOOHOCTBIO WCIIOJIb30BaTh HA IPAKTUKE COBPEMEHHBIC IPEACTABICHUS HAYK O
CBOICTBax BEIIECTB U MATEPHAIIOB MPHU MEPEX0Jie UX B HAHOPA3ZMEPHOE COCTOSIHUE (HOJIb, OJTHO
U JBYXMEPHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEIISCTB W MaTEPHUAJIOB, B3aWMOJCHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpyKarotei cpenoit (ITK-2);

3Hamy:

— TEOPETUYECKHUE OCHOBBI CTPOEHHUS M CBOWCTB Pa3NUYHBIX KIIACCOB OPTraHUYECKUX
COCIUHCHMUIA,

— CIOCcOOBbI TOJNIYYeHUS W XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIUHCHMUIA,

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPTAHUUYECKUX PEaAKIIUM;

ymemy:

— TPUMCHATh TEOPETUYCCKUE 3HAHUS JUISl CHHTE3a OPTaHWYECKUX COCAMHCHHIMA
pa3IMYHBIX KJIACCOB;

— aHAJIM3UPOBATH U MPEJICKA3BIBATH PEAKITHOHHBIE CBOWCTBA OPTAHMYECKUX COCTMHCHHUIA;

— COCTaBJISITh CXEMbI CHHTE3a OPraHMUYECKUX COSAMHEHUN 3aJaHHOTO CTPOCHUS;

enaodemsn:

— OCHOBaMH HOMEHKJIATYphl U KJIACCH(PUKAIIUU OPTaHUYECKUX COSTUHEHUH;

— OCHOBHBIMH TE€OPETUYCCKHMH ITPEICTABICHUSIMH B OPraHUIeCKON XMMHH;

— HaBblKaMU OOOCHOBAaHHS PAIMOHANBHBIX CIOCOOOB TMONYYECHHS OPraHUYECKUX

BEIIECTB.
3. Kparkoe comepxanue Q11 CHUIITTHHbBI
["asloreHonpon3BOIHEIE. Knaccudukarnus. Homenkiarypa. Ankuit- 51

QUTHITAJIOTeHUIbl.apOoMaTiyeckue  rajoreHuasl.  M3omepus. Howmenkinarypa.  CrocoObl
nonydeHus. [IpocTpaHcTBEHHOE M 3JIEKTpOHHOE cTpoeHue. dusnueckue cBorcTBa. Peaknmmn
HYKJICO(DUIBHOTO 3aMelleHuss U OoTieruieHus. [loHsATHe HYKI€O(pMIBHOCTH W OCHOBHOCTH
peareHToB. AMOUICHTHbIE HYKJI€O(UIIbHBIE pEareHThI.
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Merannopranudeckie  COoeAMHEHHsl. Tumbl  CBsI3eM B BJIEMEHTOPTraHMYECKUX
coequHeHUsX. CriocoObl TONyYeHUs ITUTHH- U MarHUHOPraHMYeCKHX coenuHeHui. Peakius
['punbsipa, Mexanusm. Peakiiuu ¢ kKapOOHWIBHBIMU COCTHHEHUSMHU.

Cruptel. @enonel. Ilpocteie 3¢dupsl. DmnokcucoeauHeHUs. ANbACTUABI, KETOHBI.
KapOoHOBBIE KHCIIOTHI U WX MPOU3BOJHBIE. B KaKI0M Kiacce paccCMaTpPUBAIOTCS CIIEIYIONINE
pa3fenbl: W30MEepHs, HOMEHKIATypa, (HU3WYeCKHe W XUMHUYECKHE CBOMCTBa, CIOCOOBI
MoJay4eHusi. MexaHu3Mbl peakiu.

Manonossiit 3¢up. Ilomyuenue. Crpoenne, CH-KucnorHocts. Peaknum koHIeHcaluu
MaJIOHOBOTO 3(HUpa U MaJIOHOBOH KHCJIOTHI C allbJeTuIaMu. AMHUHOKHUCIOTHL. JlukapOoHOBBIE
KHCJIOTHI.

A3oTcoaepkale COEAUHEHHUS. Hutpocoenunenus. Amunbl. B Kaxaom Kiacce
paccMaTpUBAIOTCS CIACAYIONIUE Pa3/Ieiibl: H30MEPHs, HOMEHKIIATypa, GU3HMICCKUE U XUMHUCCKHE
CBOMCTBA, CITIOCOOBI MOJy4YeHHSI. MeXaHU3MBbI peaKITuii.

A3za- u nmuazocoenuuenus. I[lomydeHue nua3ocoeqMHEHUN peakiued NUa30TUPOBAHMUS:
YCJIOBHSI TIPOBEICHUS peakunu U MexaHu3M. dusnueckue cBOMCTBA. XUMHUYECKHUE CBOMCTBA.
[TonydyeHnue U MpuMEHEHUE a30COCTUHEHUH.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunst yueOHOI paboThI B 3agerHBIX B akanem.
eAMHUIIAX yacax
Oo6mas TPyA0eMKOCTh TUCHHIJIMHBI 0 Y4e0HOMY IJIAHY 5,0 180
AyIUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHasi padora (CP): 2,22 80
Buja konTpoJisi: 3auet / 3k3aMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIINHBI
«Komnouanas xumus» (b1.B.0O/1.11)

1. Henp AUCHUIUIMHBI: O3HAKOMJIEHHE CTYJEHTOB C OCHOBAMU TEPMOJWHAMUKHU
MOBEPXHOCTHBIX SBIIEHUH, CIOCOOAMU MONYYEHHS] M BaXHEUIIMMU CBOWCTBAMHU JTUCHEPCHBIX
CHUCTEM.

2. B pe3yabrare wu3yyeHHs [UCUHUIUIMHBI oOyyaommiics 10 Mporpamme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnepyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccruonanbHbiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTHIO MPUMEHSATH 0a30BbIE 3HAHUS MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUIUINH, JUCHUIUIMH 001enpo(decCHOHaIbHOrO LHUKJIa B 00BbeME, HEOOXOIMMOM B
npopeCcCHOHATBHON  JESITEeIbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIMX  HaykK,
pa3paboTaHHBIX B HMX I[IOJXO0JI0B, METOJIOB W pE3yJbTaTOB MaTEMaTHYECKOI'O aHaju3a H
MO/ICIIUPOBaHHsI, TCOPETUIECKOTO U dKCIIepUMeHTaIbHOTo uccienoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HUCCJIEIOBAHUS, aHA/IN3a, TUarHOCTUKU U
MOJICJIMPOBAHUS CBOMCTB HAaHOMATEPHAJIOB M HAHOCUCTEM HEOPraHWYECKOHM M OpPraHuyecKou
IPUPOJIbI, B TBEPAOM, KHUJIKOM, Ireie00pa3HOM, a3p030JIbHOM COCTOSTHUM, BKJIIOUAsi HAHOTIJICHKU
¥ HAaHOCTPYKTYPHUPOBAHHBIC MTOKPHITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pa3jiena (a3, a Takxke
(GHU3NIECKUX U XUMHUYECKHX MPOIECCOB B HUX WK ¢ uX yuactueM (OITK-3)

- CHOCOOHOCTBIO MCIIONIb30BaTh Ha MPAKTUKE COBPEMEHHBIE IPEICTaBICHUS HAyK O
CBOICTBax BEIIECTB M MaTEpPHAJIOB MPH MEPEX0/e UX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJHO
U JIBYXMEpPHOE), O BJIMSHUU pa3Mepa Ha CBOICTBA BEIIECTB M MAaTEPHAJIOB, B3aWMOJCHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpyKaromiei cpenoit (ITK-2);

3HaTh:
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OCHOBHBIE TIOHATUS W COOTHOLIECHUS TEPMOJUHAMHMKH ITOBEPXHOCTHBIX SBJICHUU
(TepMOaMHAMUKa IOBEPXHOCTHOIO CJOS; aJAre3usi, CMauMBAaHUE U pACTEKaHUE >KHMIKOCTEM;
JMCIIEPCHOCTh U TEPMOAMHAMUYECKHE CBOMCTBA TeJI; aAcopOLMs Ia30B U MapoB, aJcopouus u3
pacTBOpPOB);

OCHOBHBIE METO/IbI ITOJIYYEHHsI JUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOWCTBAa JIUCIIEPCHBIX CHCTEM  (RJIEKTPOIIOBEPXHOCTHBIE  CBOMCTBA;
KMHETUYECKUE M ONTHYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJJIOMIHBIX IOBEPXHOCTHO-
AKTUBHBIX BEILIECTB);

OCHOBHBIE IIOHATUSA U COOTHOUICHMS TEOPUI arperaTuBHON yCTOMYMBOCTU U KOATYJISLIUU
110(OOHBIX TUCTIEPCHBIX CHCTEM;

OCHOBHBIC 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHUS M PEOJOrMYecKHe CBOMCTBa
JUCIIEPCHBIX CUCTEM;

YMETb:

IIPOBOAUTH pacueTbl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOIIEHUN TEPMOJUHAMUKU
IIOBEPXHOCTHBIX SIBJICHUH U PACYETHI OCHOBHBIX XapaKTEPUCTUK ITUCIEPCHBIX CUCTEM;

enademsn:

METOJJaMU M3MEPEHHsI IOBEPXHOCTHOTO HATSIKEHUS, KpAaeBOIO YIVIA, BEIMYUHBI
azcopOMM M YHENbHOH  TIOBEPXHOCTH,  BSI3KOCTH,  KPUTHUYECKOW  KOHIICHTPALUU
MUIIEJUIO00pa30BaHMsl,  3JEKTPOKMHETHYECKOr0  MOTEHIMaja;  METOAaMU  IPOBEACHUs
JUCIIEPCUOHHOIO aHalli3a, CHUHTE3a JUCHEPCHBIX CHCTEM U OLEHKM UX arperaTuBHOU
YCTOMYUBOCTH.

3. KpaTkoe coep:kaHue AU CUHHIIUHBI

Monyns 1. [Ipenmer n npuzHaku 00bEKTOB KOJUIOMIHOW XUMUU

Komnonnnas xumusi - Hayka O NOBEPXHOCTHBIX SIBJICHUSIX W JUCIEPCHBIX CHCTEMax.
OcHOBHBIE IIPU3HAKU JUCIIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAUCIIEPCHOCTD; ITOBEPXHOCTHAS
SHEprusi; KOJUYECTBEHHbIE XapaKTEPUCTHKU JucnepcHocTH. Kiaccudukamus IucnepcHbIX
CUCTEM.

Mopyns 2. TepmoanHaMuKa MOBEPXHOCTHBIX SIBJICHHUI

OOmiast  XapakTepuCTUKa [OBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HAaTsKEHHE.
VYpasuenue ['u60ca-I"eapmronbua st BHyTpEeHHEH yAeIbHON MOBEPXHOCTHOW 3HEPTUH (IOJTHOU
MIOBEPXHOCTHOW JHEPTUN).

Meron u30bITKOB ['mOOca. DyHmameHTabHOE aAcopOIMoHHOE ypaBHeHue ['ubOca.
YactHoe BbIpaXkeHHE YypaBHeHHs [n60ca. IloBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
WHAKTUBHBIE BEILIECTBA.

Anresuss n xoresus. YpaBHenue Jlrompe ans pabGotel anresuu. CmauumBaHHe, 3aKOH
Ounra. VYpasnenue [lronpe-FOnra. Pactexanue »xuaxocted, Kod()PUIMEHT pacTeKaHUs IO
["apkuncy. Oddexr Mapanronu, npaBuio AHTOHOBA.

[IpaBuno ¢a3 ['mbbca u pgucnepcHOCTh. BrusHME KPUBU3HBI TMOBEPXHOCTH HA
BHYTpeHHee JaBieHue Ten (ypaBHeHue Jlamnaca). KamumnspHbele sBieHusi. YpaBHEHHE
KenpBuHa. BnusHue nucnepcHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY PaBHOBECHSI XMMHUYECKOMN
peakuuu, TeMieparypy ¢pazoBoro nepexoja.

Metoapl TONlydeHUsT JMCIEPCHBIX CcHUCTEeM. YpaBHeHue PeOunaepa g paboTsl
mucnieprupoBanus. J¢pdext PeOunaepa. ['oMoreHHas M rereporeHHasl KOHACHCAIMs. DHEprHs
['u606ca obpazoBanus 3apoapiiia HOBoH (pa3el. Kunetnka oOpa3zoBanus HOBOM (a3bl.

Monynb 3. AncopOIHOHHBIE PAaBHOBECHS

[Ipupona ancopOUMOHHBIX cHiI. AjacopOuus Tra3oB M MapoB HAa OJHOPOIHOU
noBepxHocTu. 3akoH ['enpu. Monens n ypaBHeHue Jlenrmropa. Teopus moaMMONEKYJISpHON
ancopbmuu  bpynayspa, Ommera, Temnepa (BOT). Omnpenenenune yaenbHON MOBEPXHOCTH
metogom bOT.

AncopOuMsi Ta30B M MapoB Ha MOPUCTHIX MaTepuanax. Kiaccupukauuss mop 1o
Jy6ununy. Teopus kanuuisipHOi KoHAeHcauuu. Pacduer nnTerpanpHoi u auddepeHunanbHoi
KPUBBIX pacrpesiesieHus: o0bema mop Mo pazmMepam.
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AncopOuusi Ha MHKPOIIOPUCTHIX Matepuanax. IloteHmuanpHas teopust [lomsiHu.
Xapakrepuctuueckass KpuBas ajacopoumu. OOoOmeHHoe ypaBHeHHEe TeopuH JyOuHuHA
00BEMHOT0 3aMOJIHEHHS] MUKPOTIOp, ypaBHeHue [lyonnuna - Pagynikesuya.

AncopOnmsi  TIOBEpXHOCTHO-aKTUBHBIX — BemecTB. [IpaBuno [lroxno - TpayoOe.
3aBUCHUMOCThH MOBEPXHOCTHOI'O HATSDKEHMSI OT COCTaBa pactBopa. YpaHeHue lllumikoBckoro.
VYpaBHEHUS COCTOSHHSI Ta3000pa3HBIX IMOBEPXHOCTHHIX (3ACOPOIIMOHHBIX) IUICHOK. Bechl
Jlenrmriopa.

Mopynsb 4. DiieKTpuuecKue sIBICHUS Ha TOBEPXHOCTH

Mexanusmbl  00pazoBaHus JBOMHOTO AnekTpudeckoro cios ([2C). VYpaBHenus
Jlunnmana. OnekTpokanwisipHble Kpusble. Teopun crpoenus [IOC. Pemenue ypaBHeHus
ITyaccona-bonbumana mis nuddysnoit vactu AD2C. IDC mo teopum IllTepna, mepesapsaka
MIOBEPXHOCTH.

DNEeKTPOKMHETHYECKUE  SIBJICHUS, OSJEKTPOKMHETUYECKH IOTEeHUuald. YpaBHEHHE
['enpmromnbiia-CMOITyXOBCKOTO AJISL JIEKTPOOCMOCA H JIeKTpodopesa.

Moaynb 5. Kunetnueckue cBOMCTBA TUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTM OCKIECHMSI YAaCTHI] C MX pa3MepoM. YCIIOBHUS COOJIIOJIEHUS 3aKOHA
Crokca. CenMMEHTALIMOHHBIA aHaIW3 MOJUAMUCIEPCHbIX cucTteM. KpuBble pacnpeneneHus
yacTul, 1o pa3mepam. llpupoma OpOyHOBCKOro JBIDKCHHS. 3aKOH OHWHINTEHHaA -
CmonyxoBckoro. CneAcTBusi W3 TEOpUH OpOyHOBCKOro JBIKeHUsA. (CeauMeHTallMOHHO-
¢ Py3nOHHOE paBHOBECHE, THIICOMETPHUYECKHUI 3aKOH.

Mopynb 6. ArperatuBHasi yCTOHYMBOCTb M KOAryJIsiLUs JUCIIEPCHBIX CUCTEM

CeauMeHTAIMOHHAS U arperaTHuBHAsE YCTOMYMBOCTHU cucTeM. JInodunbable n mnopoOHbIe
cuctembl. Kpurtepuit muodpunbHoctd 1o Pebunaepy-lllykuny. JlnoduneHbeie aucrepcHbie
cucrteMbl. Kraccudukanus moBepXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAMHAMHKA W MEXaHU3M
munemnoodpazopanusa. Crpoenne muneiut [TAB. Comobunuzanus. Kputudeckast KOHIIEHTpaIus
MUIIEIUIO00Pa30BaHMsI, METO/IBI €€ OIPEISIICHUSI.

JInoobuble aucnepcHble CUCTEMBbl. DaKTOPhl YCTOWYMBOCTU IJTUOPOOHBIX CHUCTEM.
brictpas u meanenHas koarynauusd. Kunernka xoarynsuuu no CMOIyXOBCKOMY. 3aBUCUMOCTD
YKCJIa YaCTULl Pa3HOIo Mopsiika oT BpeMeHu. OCHOBHBIE 10J10KeHUsI Teopuu Jlepsaruna, Jlanaay,
®epaes, OsepOeka ([JJIDO). PackimHuparomee naBieHHe U ero cocrapistouiue. OOiiee
YPaBHEHHE MJIs SHEPTUM B3aUMOACUCTBHS IUCHEPCHBIX YacTull. IloTeHnnanbHBIE KpHUBBIE
B3aUMOJICUCTBUS YacTull. HelTpanuzanmoHHas W KOHIEHTpaUMOHHAs Koarynsuus. [IpaBuiio
[ynsue-I'apau.

Monyinb 7. CTpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUUYECKHE CBOICTBA IUCIIEPCHBIX
CUCTEM

Tunsl cTpyKTyp, 00pa3yromuxcs B JUCHEPCHBIX cucTeMax. B3auMocCBsI3b MEXIy BHAOM
NOTEHIMATIBHON KpHBOI B3auMoaeicTBus yactull (1o teopur JJIPO) u THIIOM BO3HUKAIOIIMX
CTpykTyp.  KoarynsliMOHHO-TUKCOTpONHBIE M KOHJIEHCAIIMOHHO-KPHUCTaUIN3allMOHHBIE
CTPYKTYpBHI.

Peonornueckuii Meron ucciaeaoBaHHUS OUCTEPCHBIX cucTeM. OCHOBHBIE TIOHSATHSA U
UJCaNIbHBIE 3aKOHBI PEOJIOTHH. MoenpoBaHue peoJOrHYeCKUX CBOMCTB TE.

Knaccudukanus AucepcHBIX CHUCTEM 1O CTPYKTYPHO-MEXaHHUYECKUM CBOMCTBAM.
BA3KOCTh JKMIKUX arperaTMBHO YCTOMYMBBIX JUCIIEPCHBIX CHCTEM. YPaBHEHHs OWHINTEWHA,
[lIraynunarepa, Mapka - XayBuHka. Peonornueckue CBOWICTBA CTPYKTYypHUPOBAHHBIX
AKHUJIKOOOPA3HBIX M TBEPI0OOPA3HBIX CUCTEM.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunbt yueOHO paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHMILJIMHBI 110 Y4eOHOMY IJIAHY 5,0 180
AyAUTOPHBbIE 3aHATHS: 1,78 64
Jlexru (JIek) 0,89 32
JlaGopaTopHble paboThI 0,89 32
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CamocrositesbHas padora (CP): 2,22 80

Buja xoHTpoOJIsi: 3a4ueT / IK3aMeH 1,0 IK3aMeH

(36)

AHHoOTauus padoyeii nporpaMMsbl JMCHUTIMHBI
«IIpoueccol 1 anmaparbl XuMmu4eckoii Texnogaorun» (b1.B.0/1.12)

1. Heap JMCHUIUIMHBI - BMECT€ C KypcaMH OOLIeH XMMHUYECKOH TEXHOJOTHH,
XMMHUYECKHX IIPOLIECCOB W PEAaKTOPOB U Jp. CBA3aTh OOILEHAYYHYI0 M OOLIEHMHXEHEPHYIO
MOJArOTOBKY XHMHKOB-TEXHOJIOTOB HAa OCHOBE M3Y4YCHHS OCHOB THMAPABINYECKHUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOLECCOB XMMUYECKOM TEXHOJOIMHM, YTO HEOOXOAMMO MpH IOATrOTOBKE
CHEIMAJINCTOB 110 JIAHHOMY HAIpPaBJIEHUIO JUIsI HAyYHO-UCCIIEIOBATENIbCKOW, pacyeTHO-
AHAJIUTUYECKON, MPOU3BOACTBEHHON U MPOEKTHO-TEXHOJIOTUYECKOH e TEIbHOCTH.

2. B pe3yabraTe wu3y4YeHUsl IUCHMILUIMHBI oOyudawmmiicas 1Mo mnporpamme
0akaJjiaBpUaTa J10JI7KeH:

Obnaoams cnenyromumu o6mexkynsTypasiMu (OK), obmenpodeccnonansasiMu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHIMsIMu:

- CITIOCOOHOCTBIO MPUMEHSTH 0a30BbIC 3HAHMS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
JUCLMIUIMH, JUCHMIUIMH 0OuenpodecCHOHaIbHOTO IMKIa B 00beMe, HEOOXOJUMOM B
npoeCcCHOHATBHON  NIEATENBbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHbIX B HHUX IIOJXOJOB, METOJOB M pEe3yJbTaTOB MAaTEeMaTHYECKOI'0 aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO M AKCIIepruMeHTanbHoro uccienosanus (OITK-1);

- CIIOCOOHOCTBbIO NPHUMEHSTh HABBIKM HCIOJb30BaHUS (MO PYKOBOACTBOM) METOJOB
MOJICIIMPOBAHMS, OICHKH, MPOTHO3UPOBAHHUS W ONTUMHU3AIMH TEXHOJIOTUYECKUX IPOLECCOB U
CBOICTB HAHOMATEPUAJIOB, CTAHAAPTU3ALUH U cepTUUKaun MaTtepranos u npoueccos (I1K-4);

- CHOCOOHOCTBIO TPHMEHSATh HABBIKM HCIOJIB30BAHUS TEXHOJOTMYECKHX OIEpallHid,
000pyI0BaHUs, HOPMAaTUBHBIX U METOAMYECKMX MAaTEPHAJIOB IO TEXHOJIOTMYECKON MOATrOTOBKE
IIPOM3BOJICTBA, KAYECTBY, CTAaHIAPTU3ALUHN U CEPTUPHUKAIIMHA OCHOBHBIX THUIIOB HAHOMATEPUAIOB
U HAHOCHCTEM HEOPraHWYECKOM M OpraHM4YecKOW MPUPOJb! (TBEPABIX, KUIKUX, I'eJIe00pa3HbIX,
a’pO30JIbHBIX ), BKIIOYast HAHOTUICHKH W HAHOCTPYKTYPUPOBAHHBIE MOKPHITHS, a TAK)KE U3JIEIUN
Ha UX OCHOBE M IPOILIECCOB MOJYYEHHUS C 3JIEMEHTaAaMM HKOHOMHMUYECKOrO aHaliM3a U y4eToM
NpaBUI TEXHUKK O€30MacHOCTH, MPOU3BOJICTBEHHON CAaHUTAPHH, TOXKAPHOW O€30MacHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

3HaMb:

- OCHOBBI TEOpUHU MEpEeHOCa HUMIYJIbCa, TEIJa U Macchl, MPUHIMIBI (HU3NIECKOTO
MOJICIIMPOBAHMS TPOIIECCOB, OCHOBHBIC YpPABHEHHsS ABIDKEHHS JKUIKOCTEH; OCHOBBI TEOPUHU
TEIUIONepelaul; OCHOBBI TEOPUH MAacCOIepesiaud B CUCTEMax cO CBOOOJHOW M HEMOJBUKHOM
rpaHuIeld paszzgena (as3; THIIOBBIE MPOIECCHI XUMHUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE
ammaparbl U METO/bI UX pacueTa;

- METOJBI TOCTPOSHHS OMIMPHYECKHMX UM TEOPETHUYECKUX MOJCIed XHUMHKO-
TEXHOJIOTUYECKUX MTPOLECCOB.

- OCHOBHBIE TIPUHIIMITBI OPTaHU3AIINH TPOIIECCOB XMMUYECKON TEXHOIOTHH;

ymemy:

- ONpENeNsATh XapakTep IBMIKEHHUS >KUIKOCTEH M Ta30B; OCHOBHBIC XapPaKTCPUCTHUKH
IPOIIECCOB TEIJIO- U Maccolepeiaul; pacCUUTHIBAaTh MapaMeTpbl U BbIOMpPATh anmaparypy Ajs
KOHKPETHOT'O TEXHOJIOTMYECKOT0 MpoIiecca;

- paccuMThIBaTh OCHOBHBIE XapaKTEPUCTHKH XUMHKO- TEXHOJOTHMUECKOTOo IIpolecca,
BBIOMPATH PAIIOHAEHYIO CXEMY,

enaoems:

-METOJIJaMH TEXHOJIOTHYECKUX PACYETOB OT/ACIBHBIX Yy3JIOB W JIeTAllel XUMHYECKOTO
000py/I0BaHus;

- METOJaMH OIPENEeNICHUs] PAIMOHAIBHBIX TEXHOJIOTHYECKHX PEKHUMOB pabOTHI
000opyToBaHuUs.
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- METOJJaMH aHaJIu3a M pacueTa MpoLecCcOoB B IPOMBILIUIEHHBIX alapaTax, BbIOOpa UX
KOHCTPYKLIUH, ONPEACTICHUS TEXHOJIOTHUECKUX MoKa3aTesei paboThl anmnapaToB.

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Mopayas 1. 'ngpoamHaMu4ecKue Npouecchl ¥ annaparbl XUMU4YeCKOH TeXHOJIOTHH.
OcHoBBI TeopuH siBIeHUH nepeHoca. O01re 3aKOHOMEPHOCTH THAPOJMHAMUKY, TEIJIoNepesadn
u Macconepenaun. JKuzakoctu U rasel. I'mapoanHamuka. TeueHue B TpyOax M KaHamax.
[Tono6Hoe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. be3pazmepHsble nepeMeHHbIe - KPUTEPUU
rUApoIMHAMUYecKoro momobusi (Dinepa, PeitHompaca, ®pynga, TOMOXpPOHHOCTH), WX
(bu3nyeckuil CMbICH; NapameTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHME IBMXKEHUS
BSI3KOW JKUAKOCTH. BBIOOp ckopocTeit moTokoB. Ilepemenienne sKuaKoCcTe 1 ra30B ¢ TOMOIIBIO
MaIllMH, NOBBIIIAOIINX JAaBJICHUE.

Mopnyasb 2. TenJioBble pouecchl ¥ aNNapaTbl XHMHY€CKOl TEXHOJIOTHH.

OcCHOBHBIE TEIUIOBBIE MpPOLECCHl B XMMHUYECKOH TexHoioruu. Juddepenunansuoe
ypaBHEHHE TepeHoca OHHepruu B (¢Gopme TemnoThl. KOHBEKTHUBHBIM IEPEHOC TEIUIOTHI.
PaagunanTHbli Temnonepenoc. Teronepenaya B HOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

Mopnyas 3. IIpoueccsl 1 annapartsl pasjiejaeHus TOMOTeHHbIX cucteM. (OCHOBHBIE
Macco00MeHHbIE PO ecChl).

OcHoBBI MaccooOMeHHBIX TporeccoB. Juddepennnanbnoe ypaBHeHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpefax. Macconepeaaya. MarepuaibHblil OalaHC HEPEpbIBHOIO
yCTaHOBHBIIETOCS Tpoliecca. Pacyer MacCOOOMEHHBIX MPOLECCOB M ammapaToB JJIsl CUCTEM C
OJIHUM DPACIPENEIAEMBIM KOMIIOHEHTOM.

Pacuer mnomepeuHoro cedeHus (IuMamMeTpa) KOJOHHBI; MpPENENbHO JOMyCTUMas U
SKOHOMHYECKH ONTUMAJIbHAs CKOPOCTH CIUIOIHONW (a3pl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX allllapaTOB C HEMPEPbIBHBIM W CTYNEHYAaThIM KOHTakToM ¢a3. OOmue
OPUHIUIBL YCTPOMCTBA M KJIAccU(UKaLus anmapaToB A MacCOOOMEHHBIX IPOLIECCOB B
cuctemax «ras3(map)-kugkoctb». OcoOEHHOCTH KOHCTpYKUUN abcopOepoB. OCHOBBI pacueTa U
anmnaparsl JUIsl JUCTUILIALIY.

Mopayabs 4. OcHoBHbIe ruapoMexaHuveckue mnpoueccbl. Ilpomeccsl m anmaparsl
pas3esieHus reTePpOreHHbIX CHCTEM.

Pa3znenenue xUAKMX M ra3oBbIX M€TEPOT€HHBIX CHCTEM B IOJ€ CUJ TSXKECTH. TeueHue
yepe3 HEMOJBUKHBIE 3€PHUCTBIE U IICEBIOOKW)KEHHBbIE cloU. DUIBTPOBAaHUE CYCIEH3UN U
OUYHMCTKa I'a30B OT MbUIEH HA QUIbTPaX.

4. O0beM y4eOHOH JUCHUILIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIUHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 10,0 360
AyAUTOpPHBIE 3aHATHS: 3,56 128
Jlexmm (Jlek) 1,78 64
[TpakTrueckue 3anstus (I113) 1,78 64
JlaGopaTopHble paboThI 0 0
CamocrositesbHas padora (CP): 4,44 160
Buja konTpoJsi: 3a4er / 3k3aMeH 2,0 IK3aMeH
(72)

AHHOTanusA padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«I"'a30¢da3nbie npouecchl norydyeHuss Hanomarepuaiaon» (b1.B.0/1.13)

1. Heap qucuunauHbl: npuoOpeTeHne 3HaHUM O (PU3MYECKUX U XMMHYECKUX METOoJaxX
NOJy4YeHUsT HaHOMAaTepHajoB B Ta30BOW ¢a3ze, B TOM YHCIE€ HAHOYACTHI, HAHOHUTEH U
HAaHOTPYOOK, IUICHOK M MOKPBITHHA, MAaCCUBHBIX HAHOCTPYKTYPUPOBAHHBIX U MHKPOMOPHUCTBIX
MaTepUaoB.
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2. B pe3yabrare wu3y4YeHHs] IUCHUIJIMHBI OOyyawinuiicssi mo mnporpamMmme
0akajaBpUAaTa J0JIKEH:

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMM:

- CHOCOOHOCTBIO TIPUMEHSITh HABBIKM HCIIOJNB30BaHUS TMPHHIAIIOB W METOIUK
KOMIUICKCHBIX HMCCIIEIOBAaHWM, MCIBITAHUA M JAMArHOCTHKH H3ACTHA M3 HAaHOMAaTepUAJIOB U
NPOIIECCOB WX TMPOM3BOJCTBA, OOpaOOTKM W MOAM(HKAINMK, BKIOYAas CTaHJApTHBIE U
ceprudukanuronnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBHIO TPUMEHSTHh HABBIKM HUCIOJIB30BaHUS (IO PYKOBOJICTBOM) METOIOB
MOJICIIUPOBAHMS, OICHKH, MPOTHO3UPOBAHHUS U ONTUMHU3AIMH TEXHOJIOTUYECKUX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALKH U cepTUHUKAIUU MaTepraioB u nporeccoB (I[TK-4);

- CHOCOOHOCTBIO TPHMEHSATh HABBIKM HCIOJb30BAaHUS TEXHOJIOTUYECKUX OIEpalui,
000pyI0BaHUs, HOPMATUBHBIX M METOAMYECKUX MATCPUAIIOB IO TEXHOJOTHYECKOW MOJTOTOBKE
IPOM3BOJICTBA, KAYECTBY, CTAaHIAPTU3ALUN U CEPTUPHUKAIIMA OCHOBHBIX THUIIOB HAHOMATEPUAJIOB
Y HAaHOCHCTEM HEOPraHWYECKOH M OpPraHMYECKOW MPUPOIBI (TBEPHBIX, KUAKUX, TeIe00pa3HbIX,
a’p030JIbHBIX ), BKIIOYast HAHOIUIEHKW M HAHOCTPYKTYPUPOBAHHBIE MOKPBITHSA, a TAKKE H3ACTHNA
Ha UX OCHOBE M IIPOIIECCOB TOJYYCHHUS C JJIEMEHTAMH YKOHOMHUYECKOTO aHaiM3a U y4eTOM
NpaBUI TEXHUKU O€30MacHOCTH, MPOU3BOJICTBEHHON CaHUTApHH, MOKApHOH O0€30macHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CHOCOOHOCTHIO TPUMEHSTH HABBIKM HCIOJIB30BAHUS TEXHHUYECKUX CPEACTB IS
U3MEPEHUs ¥ KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJIOTMYECCKHX IPOLIECCOB MOJIYYCHUS W
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHI, (YIICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaaoB u u3aeani u3 uux (I1K-7);

3HaMb:

- (U3UKO-XMMHUYECKUE OCHOBBI METOJIOB TOJYYCHUS HAHOYACTHII M HAHOMATEPHUAJIOB B
ra3oBoi (ase;

- OCHOBHBbIC (H3UYECKHE M XHMHUYCCKHE METOJbl IOJIyUYCHHs HAHOYACTUI[ H
HAaHOMATEPHAaJIOB B T'a30BOil (pa3e M MepCHeKTUBHI UX PUMEHEHUS,

- OCHOBHBIC TEXHOJIOTHYECKUE ONEPALMU U 000PYIOBAHHE IS MTOJTy4EHHs] HAHOYACTHUIL U
HaHOMAaTepHaJloB B Ta30BOH ¢ase;

- TpeOOBaHUS K KAa4eCTBY CBIPbsl M MOJYYaeMbIX HPOAYKTOB JJISi Pa3IMYHBIX METOJOB
MIOJTy9YEeHUsI HAHOYACTHI] 1 HAHOMATEPHaJoB B Ta30BOM (haze;

ymems:

- BBIOMpATh HEOOXOIMMBIN METOJ CHHTE3a HAHOUYACTHUIL U TTOTyUeHHsI HAHOMAaTepPHaJloB B
ra3oBoii (ase ¢ yuerom TpeOOBaHUN K Ka4eCTBY MPOAYKTA M SKOHOMUYECKUX MTOKa3aTeneil;

- ONTUMU3UPOBATH MapaMEeTPhl BHIOPAHHOTO METO/a CHHTE3a TOJ KOHKPETHBIE LETH U
3aJ1a4u;

enaodems.:

- HaBBIKAMU HCIOJb30BAHUS TEXHMYECKHX CPEICTB [UIl HM3MEpeHHs U KOHTPOJSA
OCHOBHBIX  IIaPAMETPOB  TEXHOJOTHYECKHUX  IPOLECCOB  IOJNyYeHHUs  HAHOYACTHI[ U
HaHOMaTepHaJoB B ra30Boil dase;

- HaBBIKAMHU aHAJIHM3a HAYYHO-TEXHUUYECKOW JIUTEPATyphl B 00JACTH METOJIOB IMOTYUSHHS
HaHOYACTHI] U HAHOMATepHaJoB B Ta30Boi (haze.

3. KpaTkoe conep:kaHue TUCHUTLINHBI

1. BBegenmne. BapuanThl kiaccupuKanMu MeTOAOB MOJYyYeHHS] HAHOYACTHII H
HaHoMaTepuaJjoB. Ou3nyeckre, XUMHUECKUE, ONOIOTHYECKNE U KOMOMHUPOBAHHBIE METOJIBI.
Oco0eHHOCTH NOTY4YEHUs Hylb- OJJHO-, IBY- U TPEXMEPHBIX HAHOMATEPUATIOB.

2. du3nyecKkne MeTOIbI MOJIyYeHHs1 HaHOYacTHL. Bo3ronka-necyommumarst. CriocoObt
MOJBOJIA JHEPrMM JJs BO3TOHKM (MCIOJIb30BaHUE BHEIIHUX HarpeBaTelieil; pe3UCTHUBHBIM,
MJIa3MEHHBIN, JIYYeBOM M JIEKTPOHHO-JTy4eBOM HarpeB). JlazepHas aGmsius. {ucneprupoBanue
B DJIEKTPOAYTOBOM pa3psne. MexaHndeckoe, yIbTpa3ByKOBOE U JETOHAIMOHHOE W3MEJIbUeHHE.
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Metoa B3pBIBAIOIIUXCS MPOBOJIOK. DJIEKTPOUCKpOBas 3po3usi. [lmasmenHas cdhepouamsanus
yacTtull. KpuoreHHnbsie MeTOIbI.

3. ®dusuyeckrWe MeTOAbl IMOJYYEHHUS MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX
MaTepuanoB. VHTeHCHBHas Tutacthdeckas aedopmarus. OOpazoBaHWe HAHOCTPYKTYP MpHU
KpUCTAIM3auu  aMopdu3UpOBaHHBIX cJoeB. HampapiieHHas Kpuctamuzanus amMopgHBIX
crutaBoB U crekon. Juddys3us B tBepmom tene. IIpeccoBanue m criekaHue (pa3zHOBUIHOCTH
cnekanus). MHTeHcuBHas mactudeckas aedopmanms.

4. ®usnyeckue MeTOAbI TMOJYYeHHs IUIEHOK M MNOKpbITHM. [lonuB u ero
Pa3sHOBUAHOCTH (KamesbHbII METOoJ, CHMHUHrOBaHME). Merton mnorpyxenus. Hambuienue
(TepMuueckoe, EKTPOHHO-Iy4eBoe, MarHeTpoHHoe). Ilonarue 06 snurakcun. MonekymsipHo-
aydeBas snuTakcus. MonHas ummianTanus. @opMupoBaHUEe KBAHTOBBIX TOYEK M ITPOBOJIOK IIPH
uoHHoM cuHTe3e. Jluddysmonnsie wmeronsl. CrpyiiHbie  Mmetoasl. Jlurtorpadus u
HaHonuTorpadus. IlydkoBeie MeTOAbl HAHOMUTOTPAhUU: FIEKTPOHHAS, HOHHAS, PEHTT€HOBCKas.
MeTo1bl 30H10BOM HAHOTEXHOJIOTHU.

5. ®usuyeckue MeTOAbl MOJY4YeHHS] HAHOHMTEH MW HAHOTPYOOK. Bosronka-
necyonmumanus. Jlazepras abnsmus. JlucneprupoBaHue B JyrOBOM paspsiae. Pacimieruienue
CJIOUCTBIX BeulecTB. HambuleHHe MIIEHOK CO CTPYKTYPHBIM HECOOTBETCTBHEM CBOMCTB M HX
npeoOpazoBaHue.

6. XuMuuyeckue MeToAbl IMOJYYeHHS HAHOYACTHL B ra3oBoil ¢ase. Peakuuu
TEPMUYECKOTO pas3iokeHus. Peakuum Tuma raz — TBepaoe Teso. Peakuuu XUMHUYECKOTO
OCKICHHSI U3 Ta30BOH (a3bl U UX PA3HOBUIAHOCTH.

7. XuMu4ecKkue MeToAbl MOJYYeHUS MJICHOK U MOKPBITHIl. XUMHUUYECKOE OCAXKICHUE
METAJIOOPTaHUYECKHX  COCOUHEHUH M3  ra3oBoil  ¢a3pl. Onurakcus.  OcaxaeHue
(GyHKIMANTM30BaHHBIX HAHOYACTHUI] HAa (PYHKIIMATH30BAaHHOU TIOJIOKKE.

8. Xummnueckue MeToAbI MOJYy4YeHMS] HAHOHWTeHl W HaHOTPYOOK. DopmupoBanue
YIJIEPOAHBIX U HEYTJIEPOAHBIX HAHOTPYOOK M3 BEIIECTB CIOUCTOTO CTPOCHMS M U3 BELIECTB CO
CTPYKTYPHBIM HECOOTBETCTBHEM. KaTanuTH4ecKuil NUPOIU3 YrieBOAOPOAOB. MaTpuuHbIN
MeTo/ (MaTpHUIbI-HAHOHUTH, MATPHUIBI-HAHOCKBAKUHBI, MOJICKYJIIpHBIE MaTpullbl). Metos nap-
KUAKOCTb-KpUCTAII. XHUMHUYECKOe MOAU(PHUIMPOBaAHNE HAaHOTPYOOK. Peakuuum B moioctu
HAaHOTPYOOK. DJIEKTPOXUMHUECKHE METOIBI.

9. Mertoabl mNOJy4YeHHMS] MHMKPONMOPUCTBIX MAaTEePHATIOB. «SlepHbIE» TPEKOBbIE
MeMOpaHbsl. MeMmOpaHbl U3 OKCHJOB QIIOMUHHUS, THUTaHa W [HUPKOHHUS, TOTydyaeMble
ANEKTPOXUMUUYECKUM OKUCIEHUEM. Marepuaibl C BBICOKOUM yJI€TbHON MOBEPXHOCTHIO: LIEOIUTHI,
MOJIEKYJIIPHBIE CUTa, AKTUBUPOBAHHBIE YTITH.

10. KomOuHHupoBaHHbIe MeTOAbI. MEXaHOXUMUYECKOE PEAKIIMK M UX Pa3HOBUIHOCTH.
Bosronka meTaiioB B cpe/ie aKTUBHBIX Ta30B. XUMHUECKHE aKTUBATOPHI CIICKAHUSI.

11. Hanorexnousorusi. [IpoOrembl U JOCTHKEHHS HAHOTEXHOJOTMH B CO3JIaHUHU
MaTepHuayioB, MPUOOPOB, YCTPOMCTB U MAIIIMH HA COBPEMEHHOM dTarle.

4. O0beM y4eOHOH JUCHHILIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIUHUIIAX yacax
O01as TPy10€eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
JlaGopaTopHble paboThI 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Buja konTpoJsi: 3auer / 3k3aMeH 0,0 3ader ¢
OLIEHKOi1
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AHHOTauus padoyeii mporpaMmMbl TUCUHUILTHHBI
«Kuakodasubie MeTOabI CHHTE3a HaHOMaTepuaioB» (b1.B.0/1.14)

1. Heap AMCHUNJMHBI - TpHOOpETEHUE OOYYAIONTUMHUCA 3HAHUKW W KOMIICTCHIIMH B
00J1aCTH MOJIy4E€HUSI HAHOYACTUI] U HAHOMATEPUAJIOB B XKHUJIKUX Cpelax.

2. B pe3yabraTre wu3y4YeHHUs UCHUIUVIMHBI oOydamlluiics 10 mporpaMmme
MarucTpaTrypbl 10JIKeH

Obnaoamse cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusaMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUS MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH, JUCIHMIUIAH 00menpodecCHoHaIbHOrO0 IMKIa B 00BeMe HeoOXOoIuMOM B
npodecCHOHaNbHOM  JESITENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJOB, METOJOB M pE3YyJIbTAaTOB MaTEMAaTUUYECKOIO aHaiu3a U
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepUMeHTa bHOTo uccienoBanus (OITK-1).

- CIIOCOOHOCTBIO HCIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIE IPEJCTABICHUS HAyK O
CBOICTBax BEIIECTB U MATEPHAJIOB MPHU MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJJHO
U JByXMEPHOE), O BIMSHUU pa3Mepa Ha CBOWCTBA BELIECTB M MAaTEpUAJIOB, B3aUMOJEHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpyKarotei cpenoit (ITK-2);

- CIIOCOOHOCTBIO MPHUMEHSTh HABBIKM HCIOJB30BaHUS (10 PYKOBOACTBOM) METOJIOB
MOJICJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUS W ONTHUMH3AIMH TEXHOJIIOTUYECKUX MPOIIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHJAPTH3ALMH U cepTUHKAUU MaTepuanoB u npoueccoB ([1K-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEPHUaJOB M HAHOCHUCTEM
HEOPraHUYeCKON (METAJUIMUYECKUX W HEMETANIMYECKUX) U OpPraHu4yecKo (MOJMMEpPHBIX U
VIIEPOAHBIX) MHPUPOABI  (TBEPABIX, JKUIKHUX, TelIe00pa3HbIX, a’dpO30JbHBIX), BKIIOYas
HAHOIJIEHKW M HAaHOCTPYKTYPUPOBAHHbIE MOKPBITHS, JJI PELICHUS MPOU3BOJCTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATHUX MATEPUANOB ISl 3aJaHHBIX YCIOBUH SKCILTyaTallud C
y4yeToM TpeOOBaHUIl TEXHOJIOIMYHOCTH, SKOHOMHYHOCTH, HAJEXKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTHYECKUX mocieacTBuil ux npumenenus (I1K-5);

3Hamy:

TEOPETUYECKHE OCHOBBI MPOLIECCOB KPUCTAUIM3AIUU B JKUIKHX CpElax, OCHOBHBIC
(akTopbl, BAUSIOUINE HA pa3Mep U CKOPOCTh 00pa30BaHUs LIEHTPOB KPUCTAJUIM3ALUU, CKOPOCTh
pOCTa HAHOYACTHIL;

3aKOHOMEPHOCTH  MPOTEKAIOIIMX  MPOLECCOB MpPU  CUHTE3€  HAHOYACTUILl U
HAHOMAaTEPHAJIOB B )KUIKUX (azax;

OCOOCHHOCTH XUMHUYECKHX, (QU3NYECKUX U OHOJOTMYECKUX IPOLECCOB CHUHTE3a
HAaHOYACTHI] 1 HAHOMATEPHUAJIOB B )KUJIKUX Cpeaax;

3aKOHOMEPHOCTH, MO3BOJIAIOIINE MPOrHO3UPOBATh pasMep U MOPQOJIOTUI0 HAHOYACTHII
MIPU UCTIOJIb30BAHUHU KHUAKO(DA3HBIX METO0B CUHTE3A,;

ymemy:

BBIOMPATH CIIOCOO CHHTE3a JUIsl OJTyYeHHsI HAHOYACTHUI] TpeOyeMoro pazmepa 1 (popmsl,

HaXOJUTh W MCIIOJIB30BaTh JIUTEPATYPHbIE MCTOYHUKH, HEOOXOJUMBIE NJISl TOTY4YECHHUS
HAaHOYACTHI] 1 HAHOMATEPHUaJIOB Pa3JIMYHON NPUPO/IbI, TUCIIEPCHOCTH U COCTABA;

MPUMEHSTh TEOPETUUYECKHE U MPAKTUUYECKHE 3HAHMS O CIOcOo0ax CHMHTE3a HaHOYACTHI] U
HaHOMaTEPHUAJIOB ISl PEILIEHUS HEKOTOPBIX UCCIIEI0BATENbCKUX U MPUKIIAIHBIX 3a/1a4,;

gnademsn:

MeToAaMu paboThl ¢ HAYYHO-TEXHUUYECKOM, CIPABOYHOM JIMTEpaTypOH W 3JIEKTPOHHO-
OMOMMOTEYHBIMU pecypcaMu IO TEOPETHUYECKHMM M TEXHOJIOTMYECKHM aclleKTaM CHHTe3a
HAaHOYACTHI] 1 HAHOMATEPHUAJIOB B )KUJIKUX Cpeaax;

OCHOBHBIMHM METOJIaMU CHHTE3a B JKHMJIKHUX CpelaX HaHOYacCTHI[ U HaHOMAaTepHasloB
pa3IMYHON IUCIEPCHOCTH U IPUPOJBI.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

1. BBenenue B cuHTE3 HAHOYACTHUI U HAHOMATEPHUATIOB B KUIKUX Cpe/iax
1.1 OCHOBBI KPUCTAJUTU3AINH B )XKUAKUX cpenax. KoHmeHcamoHHbIe TPOIIeCCHI.
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1.2  T'oMoreHHoe 3apojbilie00pa3oBaHue, TEPMOIUHAMUKA U KHHETHKA
1.3 OcHoBHBIE (PAKTOPBI, BIUSIOIINE HA CKOPOCTh POCTa HAHOYACTHII
2. CuHTe3 HaHOYACTHUI] METOAAMH KOHTPOJIUPYEMOT'O OCAKICHHS
2.1  CunTe3 HAaHOYACTHII 30JI0Ta U cepedpa
2.2 CuHTe3 NOJyNPOBOJHUKOBBIX HAHOYACTHII
2.3 CHHTE3 MAarHUTHBIX HAHOYACTHI]
2.4  CuHTE3 HAHOYACTHI] CO CTPYKTYPOH SApO-000I09Ka
3. KomruiekcHple METOABl CHHTE3a HAHOYACTHUII M HAHOMATEPHAIOB B IKHJIKHX
cpenax
3.1  OcHOBBHI 30Jb-T€JIb METO/A MOJYICHUS HAHOMATEPHAIIOB
3.2 ConbBo- U THAPOTEPMAIbHBII CUHTE3 HAHOMATEPHAJIOB
3.3 CuHTe3 HaHOYACTHII P MHUKPOBOJIHOBOM H YIIbTPa3BYKOBOM BO3JICHCTBUU
3.4 Kpuoxumuueckuid METOJI CHHTE3a HAHOYACTHUIL
3.5 DaexTpoXuMHUECKHEe METO/IbI NOIYUYECHUsI HAHOMATEPHAJIOB
3.6 Marpu4Hblli CHHTE3 HAHOYACTHI]
3.7 bBuonornyeckue METOIbI CHHTE3a HAHOYACTHUI] 1 HAHOMATEPUAIOB
3.8 Camoopranuzamus HaHOYACTHII.
4. O0beM y4eOHOMH JUCHHILINHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akagem.
eUHHIIAX yacax
O01mas TPy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 5,0 144
AYJAUTOPHBIE 3aHATHSL: 1,78 64
Jlexumu (Jlek) 0,44 16
[Tpaktnueckue 3austus (113) 0,45 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesabHasi padora (CP): 3,22 116
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer ¢
OLICHKOM

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«MeToabI M IPUOOPHI 1151 U3YUYEeHHs] HAHOYACTHII U HaHOMaTepuaioB» (B1.B.0O/1.15)

1. Heap aucuMnJMHBI: SBJISETCS NPUOOpETEHHE 3HAHUN O CYLIECTBYIOIIMX METOAaX
UCCIIEIOBaHUsI HAHOOOBEKTOB ¥ HAHOCUCTEM U MPHUHIIUIIAX, HA KOTOPBIX OCHOBAHO COBPEMEHHOE
JUArHOCTHYECKOE M  aHaluTH4Yeckoe obOopynoBaHue. (OCHOBHOE BHHUMaHUE YIeNsercs
(byHAaMeHTaIbHBIM IPUHIUIAM, PU3UUECKUM IpeJieiaM Pa3InYHbIX METO/I0B U UX TOUHOCTHBIM
XapaKTepUCTHKAM.

2. B pe3yabraTe wu3y4YeHUs IUCHHMIUIMHBI OOYy4YalOIIMiici 1O mMporpamMme
0akajaBpuaTa J0JI/KEeH:

Obnadamye cnepyrommumu o0mekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBaHUS, aHAJIN3a, TUArHOCTUKU U
MOJIEJIMPOBAaHUSl CBOWMCTB HAHOMATEPHUAJIOB M HAHOCHUCTEM HEOPraHMYECKONM M OpraHMYeCcKOn
IPUPOJIBI, B TBEPAOM, KUIAKOM, TeJIe00pa3HOM, a3PO30JIbHOM COCTOSIHUM, BKJIIOYasi HAHOTIJICHKU
¥ HAaHOCTPYKTYPUPOBAaHHbIE OKPHITHS, BHYTPEHHUE U BHEIIHUE TPAHULIBI pa3zaena ¢a3, a TaKkxke
(GHU3NUIECKUX U XUMHUYIECKHX MPOIECCOB B HUX WK ¢ X yuactuem (OITK-3);

- CHOCOOHOCTBIO TPUMEHSTHh HAaBBIKM HCIOJNb30BAaHUS TPHHLIMIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCIBITAHUW M JMArHOCTUKHM HW3JEIMM U3 HaHOMaTepHalloB U
IpOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM M MOAM(HKALMK, BKIOYas CTaHIApTHBIE U
ceprudukanronnsie ucnesitanus (I1K-3);

- CHOCOOHOCTBIO TPUMEHSTh HAaBBIKM HCIIOJIB30BAaHUS TEXHUYECKUX CPEJCTB JUIS
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX IPOILIECCOB IMOJIYYECHUS U
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CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJIECPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaioB u uszaenuii u3 Hux (I1K-7);

3Hamy:

- (U3UKO-XMMHYECKHE OCHOBBI METO/JOB HCCIEJOBAaHUS, aHaIN3a W JTUArHOCTUKU
HAaHOMATEpPHAJIOB U HAHOCHCTEM;

- (pu3muecKkue OCHOBBI CKaHUPYIOIIEH M MPOCBEYMBAIOICH IEKTPOHHOM MUKPOCKOIHH,
TYHHEJIbHOM U aTOMHO-CHJIOBOM MUKPOCKOIIHH;

- (hu3nyecKre OCHOBBI CIIEKTPOCKONMHMYECKUX U TU(PPAKIMOHHBIX METOIOB M3YYCHUS H
aHaJIM3a HAHOCHCTEM U HAaHOMaTepHaJoB

- BUJBI U YCTPOMCTBO OCHOBHBIX MPHOOPOB ISl MCCIIECIOBAHMUS, aHAIN3a U TUarHOCTUKU
HAaHOMATEPHAJIOB U HAHOCUCTEM;

- OCHOBHBIE TpeOOBaHUs K OOBEKTaM aHalIu3a Uil Pa3IMYHbIX METOIOB MCCIIEIOBAHUS,
aHaJIM3a U JUAarHOCTUKU HAaHOMAaTepUasIoB U HAHOCHUCTEM,

ymemy:

- BpIOMpaTh HEOOXOAMMBIM METOJ aHaiu3a U  JUAarHOCTUKM  HAHOYACTHII,
HAaHOMAaTEpHaJIOB U HAHOCUCTEM B COOTBETCTBUU C IIOCTaBIEHHOMN MCCIIEA0BATEIbCKOM LIETBIO;

- OIICHHBATh JIOCTOBEPHOCTh TOJYYCHHBIX pPE3yJbTATOB aHalIW3a HAHOYACTUIl U
HAaHOMAaTepHaJIOB;

- MPOBOAUTH CPAaBHEHHUE PE3YNIbTATOB, MOJIYYEHHBIX PA3HBIMH METO/IaMU;

enademsn:

- HaBbIKAMHU HCMOJb30BAaHUS PA3TUYHBIX TEXHUYECKUX CPEACTB Ui U3MEPEHHS U
KOHTPOJISI OCHOBHBIX [1apPAMETPOB HAHOYACTHULl U HAHOMATEPUAJIOB;

- HaBbIKaMU aHAJIM3a MOJYYEeHHBIX Pe3yIbTaTOB.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

BBenenne. OcoOeHHOCTH WHCCNEAOBaHUA HAHOOOBEKTOB M HAHOCUCTEM. MeTobl
U3ydeHHs] (U3UKO-XMMHYECKHX IPOIECCOB B HAHOCHUCTEMAaX, (U3UYECKUX, XUMHUECKUX H
OMOJIOTUYECKUX CBOMCTB M SKCILTyaTAllMOHHBIX XapaKTEPUCTUK HAHOMATEpUaJOB, YCTPOMCTB,
nprOOpOB U M3AETHA Ha MX ocHOBe. CrienuduKa TMHEHHBIX U3MEPEHUH, XUMHUYECKOTO aHaJIH3a
U OIpeielieHHs] CTPYKTYPHBIX TapaMeTpoB HaHOOOBEKTOB. TpeboBaHUS K TOYHOCTH HU3MEPEHUN
U METPOJIOTUYECKUM XapaKTEepUCTUKAM METOJOB aHajiu3a M JUAarHOCTHMKM HAHOYACTUIl M
HaHOMAaTepHaJIOB.

Mukpockonnueckne MeToabl. OCHOBHBIE TIOHSTHS: YBEJIMYEHHE MHUKPOCKOIA,
M0JIE3HOE yBEIMUYEHHE, AUPPAKIIUOHHBINA Pee MPOCTPAHCTBEHHOTO pa3pelIeH sl ONTHYECKOTO
MUKpockorna. [IpuHIUIBI TOCTPOESHUS YBETMUEHHOTO n300paxenus. [Ipubopsl ¢ napanienbHbIM
U TIOCIIeIoBaTeNbHBIM (popMUpOBaHHEM U300pakeHHs. [IpuHIMI MOCTpoeHus: u300paxkeHus B
pacTpoBoM (CKaHHpYIOIIEM) MHUKpockore. [IpocTpaHCTBeHHOE paspelieHre U TiyOuHa
PE3KOCTH.

®duszuyeckHe OCHOBbI JJIEKTPOHHOW  MMKPOCKONMH. OMHCCUS  DJIEKTPOHOB.
TepMoaIeKTpOHHAs U BTOPUYHAsI 3JIEKTPOHHAS IMHUCCHUS. ABTOAIEKTPOHHAS (II0JIeBast) SMUCCHSI.
OddexT TermnoBbIX CckopocTeld. VICTOUHMKHM 3JIEKTPOHOB (SJEKTPOHHBIE MYIIKH) JJIs
AJIEKTPOHHBIX MUKPOCKONOB. THMBI HCHONb3yeMbIX KaTofoB. IlpeumyiiecTBa W HeIOCTATKU
KaTO/I0B C aBTORJIEKTPOHHOM 3Muccuel. [lonsTue 00 351eKTPOHHON ONTUKE, MATHUTHBIE JINH3BI.
BakyymHble yCclOBUS Ul PAa3NUYHBIX THUIIOB 3JIEKTPOHHBIX MHKPOCKOMOB. (OCHOBBI
B3aMMOJICHCTBUS 3JIEKTPOHHOTO MMyYKa CPETHUX SHEPTuil ¢ TBepApIM TesoM. [Ipober anekTpoHOB
B TBepAOM Tesie. OCHOBHBIE B3aUMOJIEHCTBUSL — YIPYroe M HEYNpyroe paccesiHue. Bropnunas
AIIEKTpOHHAsT 3MHccus. ['eHepanuss TOPMO3HOTO U XapaKTEPUCTHUYECKOTO PEHTTEHOBCKOTO
u3nydeHus. Oxe-3pPexT U O0Ke-dJeKTPOHHAs »SMHUCCHA. PaguanuoHHbIE MOBPEXKICHUS
uccieyeMoro oobexTa.JlerekTopbl HHPOPMATUBHBIX CUTHAJIOB B QJIEKTPOHHON MUKPOCKOIUH.

[IpenenpHbIE BO3MOKHOCTH 3JIEKTPOHHON MUKPOCKOIINH

PacrpoBasi 3siekTpoHHasi Mukpockonusi. OOm@ass cxemMa ¥ TPUHIUI JIEHCTBUS
pacTpoBOro 3JEKTPOHHOTO MHUKpOCKona. Tumbl KaTOJOB, HCIOJIb3yEMbIE B PAacTPOBOM
AIIEKTPOHHOM MHKpOocKonuu. WX cpaBHUTENbHbIE NPEMMYIIECTBA U HEIOCTATKH. Pexum
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PETUCTPALIMM  MEUICHHBIX BTOPHUYHBIX OJEKTPOHOB. JIETEKTOp MENIEHHBIX BTOPHYHBIX
ANIEKTPOHOB. MexanusM  ¢opMupoBaHust KOHTpacta u3oOpaxeHus. KaHTeH-3PQeKT.
[IpoctpancTBeHHOE paspenieHHe W HMHGPOPMATUBHBIE BO3MOXKHOCTU. OrpaHuyeHMsT Ha
XapaKTEePUCTHKH 00pa3lla — TEeIUIO- M DJIEKTPONPOBOAHOCTb. PexuM perucrpauuu oOpaTHO
paccesHHBIX IEKTPOHOB. MH(OpMaTHBHBIE BO3MOXXHOCTH, MPOCTPAHCTBEHHOE pa3pelleHue,
IIpUMEHEHHEe. PacTpoBBI DJIEKTPOHHBIM MHKPOCKOII — CPEACTBO HM3MEPEHHs JIMHEHHBIX
pa3mepoB B HaHOuMana3oHe. KanuOpoBka B HaHOJMANa30He. JMHEHHbIE MEPhl B HAHOAMAIIA30HE.
IIpenenbHbIE BOBMOXHOCTH PAaCTPOBOM 3JIEKTPOHHOW MUKPOCKOIIMM IIPU U3MEPEHUHN JIMHEMHBIX
pa3mMepoB HaHOOOBEKTOB. IIpocTpaHcTBEHHOE pa3peleHue.

IIpocBeunBaomas 31eKTpOHHAs MUKpockonus. OOmas cxeMa ¥ MPUHIUI JEHCTBUS
IPOCBEUUBAIOIIETO  3JIEKTPOHHOIO  MMKpockomna. Peanuzauus  pexumMoB  HaOIrOAEHUS
n300pakeHust (TEMHOE U CBETJIOE M0JIe), MUKpOIudpakuuu. DnekrpoHorpadus. MexaHu3Mel
(GopMHpOBaHUS KOHTpAacTa M300pakeHUS B IPOCBEYMBAIOLIEM 3JIEKTPOHHOM MHKPOCKOIIE.
[TpocBeunBarOmuii  AIEKTPOHHBIA MHMKPOCKON KakKk CpEACTBO HM3Y4YeHHS HAHOOOBEKTOB.
[IpenenpHble BO3MOXHOCTH IPOCBEYMBAIOLIETO 3JIEKTPOHHOIO MHKpockoma. TpeOoBaHus K
00BEKTAM UCCIIEI0BAHMU.

Ckanupyromasi 30H10Basi MHUKpockonusi. OCHOBHblE (DU3MUYECKHE NPUHIMIIBI
CKAHMPYIOIIEH 30HJOBOM MMKPOCKONMH. TyHHEIbHas M  aTOMHO-CWIOBAas  30HJO0Bas
MUKpocKkonus. MHpopMaTHUBHBIE BO3MOXKHOCTU M IIPOCTPaHCTBEHHOE paspemieHre. OCHOBHbIE
AJIEMEHTBI CKAHMPYIOLIEro 30HJOBOrO MHMKpockona. [IpuMeHeHue IIpu HCCIIeOBaHUU
HaHOOOBEKTOB M JIMHEHHBIX U3MEPEHUSIX B HAHOIUAMA30HE.

PenTreHocnekTpajbHblii MUKpoaHaau3. ['eHepanys peHTreHOBCKOIO M3JIy4eHUs IIPU
B3aMMOJECHCTBUU JJIEKTPOHOB c TBEPABIM TEJIOM. OcHoBHbIE IIPUHLIAIIBI
PEHTI€HOCHIEKTPAJIBbHOIO aHalINu3a. XapakTEepUCTUYECKOE DPEHTICHOBCKOE H3IydYeHHE. 3aKOH
Mo3nu. 3aKOHOMEPHOCTH B PEHTTEHOBCKUX crnekrpax. CrnekTpaibHbple cepuu. TopMO3HOE
PEHTIE€HOBCKOE M3iydeHue. [IpHHIMIBI pa3noKeHHs PEHTTEHOBCKOIO H3IIYYEHHUS B CIIEKTD.
CneKTpoMeTphl C BOJHOBOM M DHEPreTHYECKON AMCIepCUEil. PEHTreHOBCKUI MUKpOAHAIU3 C
QIIEKTPOHHBIM ~ 30HJIOM. METpOJOruYecKkue  XapakTepUCTUKU  (JIOKaJbHOCTb,  IpeAes
oOHapy KeHMsI, JUAaNa30H ONpEeAEsieMbIX COJACPXKAHUN, NUANa30H OIpPEeNIIeMbIX 3JEMEHTOB).
YCTpolCTBO PEHTIEHOBCKOTO MHKpOaHanu3aTopa. I[IpUHUMIBI KOJIMYECTBEHHOrO aHajau3a.
PeHTreHoBCcKkMiI MHMKpOaHaJIM3 B IIPOCBEUYMBAIOLIEH 3JIEKTPOHHON MuKpockonuu. lIpenenbHbie
BO3MOKHOCTH.

DJIeKTPOHHasi cneKTpockonus. Oxe CIEeKTPOCKONMS U PEHTTeHO(OTOIEKTPOHHAS
CIIEKTPOCKOIIHS. WNHupopmaruBHbIe BO3MOKHOCTH. JlokanpHOCTB ONpEIEICHUN.
DKcrepUMeHTallbHble OCOOCHHOCTH peanu3alii MeToAoB. Bakyymuble ycnoBus. [IpuHUIumnbI
onpezaeneHuss (OPMbl HAXOXKICHHUS DSJIEMEHTOB — XHUMHUYECKUM cnaBur. JlokanbHas oxe-
CIEKTPOCKOIIUS C  JJIEKTPOHHBIM  30HIOM. lIpenenbHble BO3MOMKHOCTH  3JIEKTPOHHOMU
CIIEKTPOCKOITHH.

Macc-cnekTpoMeTpusi BTOPMYHBIX HOHOB. OCHOBHbIE (PU3MUECKUE SBICHUS MpU
B3aUMOJICVICTBUM HOHOB C TBepAbIM TenoM. KaromgHoe pacnbuienue. [Iponeccel moHu3anuu,
KO3 PUIUEHTH OTHOCUTEIBHON 3JI€MEHTHOW 4yBCTBUTEIBHOCTU. lIpuHIMIIBI neiicTBUsS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI MaccC-CenaparopoB. Macc-CIIEKTpOMETpP BTOPUYHBIX HOHOB.
OcHoBHBIE 371eMeHTHl. TpeboBaHUs K BaKyyMHBIM ycioBusiM. IToHATHE 0 pacnpenenuTeabHOM
(mocnoitHoMm) ananuze. JlokanpHOCTH ompeseneHus. [IpUHIMIB KOJIMYECTBEHHOTO aHaIH3a.
KammuGpoBka npubopa mo riryouHe. MeTpoJoruueckue XapakTepUCTUKU Macc-CIeKTPOMETPUU
BTOPUYHBIX HOHOB. BpeMs nposieTHast Macc-CieKTpOMETpHs.

HNurepdepomerpuyeckue MeTOAbl H3MepeHHs HaHomepeMmelleHuil. I[IpuHnun
neiictBus  s1azepHoro uHTEepdepomerpa. IlpenenbHble BO3MOXKHOCTH HMHTEPHEPOMETPUH.

CoBMeElICHHBIE YCTAaHOBKM — D3JEKTPOHHBIE U 30HJOBBIE MHMKPOCKOIBI C JIA3€PHBIMU
uHTEpPepomMeTpamu.
JAuppakunonneie MeTO/AbI HCCIe10BaAHNA HAHOOOBEKTOB. Hudpaxims

PEHTICHOBCKUX JIyded W AJIEKTPOHOB. YpaBHeHus Jlays, ypaBHenue Bynwba-bparros. Cassb
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YIJI0BOM MIMPHHBI JU(PPAKLIMOHHOTO MakCUMyMa M pa3Mepa o0nacTu paccesHus. ManoyrioBoe
paccessHHEe PEHTITEHOBCKMX JIydedl M JJIEKTPOHOB. [IprMeHeHue il M3MEpEeHHs pa3MepoB
HAHOYACTHII.

Metoasl  BbISBJIEHUSI  KBAHTOBO-pasMepHbBIX J¢d¢ekToB. JromuHecneHuus,
pamMaHOBCKOe paccesHue. IIpuMeHenne XuMn4eckux 30H0B.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akanem.
€IMHUIIAX qacax
O01mas TPy10eMKOCTh IMCHUUILIHHBI 10 Y4€0HOMY IIAHY 6,0 216
AYJIUTOPHBIE 3aHATHSI: 2,67 96
Jlexiuu (JIek) 1,33 48
ITpaktnueckue 3ansatus (113) 0,45 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesibHas padora (CP): 2,33 84
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 1,0 IK3aMeH
(36)

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUILIMHBI
«buosoruyeckue HaHocTpykTypb» (B1.B.O/1.16)

1. Heap JMCHUIUIMHBI - O3HAKOMHTH CTYIEHTOB C OCHOBHBIMH KJIaCCaMHU
OMOJOTUYECKUX MOJIEKYJI, UX CTPOCHHUEM U (PYHKIMSIMH, 1aTh MOHITHE O CTPOSHUU U (PYHKLIUAX
OMOJIOTHYECKNX HAHOCTPYKTYp B JKHBOHM NPHPOJIE HA MPHUMEPE YHEPTeTUUECKUX IPOIECCOB B
KJIETKE, MPOLIECCOB TE€HEPUPOBAHUS, BOCHPUATUS M Tepefauyd CUTHAJIOB, MEXaHUYECKOTO
JIBUKCHUSL.

2. B pe3yabtare mu3yyeHHs [MCUHUIVIMHBI O00y4yaloluiicsi 10 Mporpamme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyromumu o0mekynbTypasiMu (OK), obmenpodeccnonansupivu (OI1K)
u npodeccuonansubivu (I1K) komnereHmsIMH:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUS MAaTEMaTHYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUIUIAH, JUCHMIUIMH oOuenpopecCuoHaIbHOrO0 IHMKIa B 00beMe HeoOXOoIMMOM B
npoecCHOHANBHOM  JESITENhHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3YyJIbTaTOB MAaTEMAaTHYECKOTO aHalu3a H
MOJIETTMPOBAHHSI, TEOPETUIESCKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (OITK-1).

- CIIOCOOHOCTHIO HCIOJIB30BAaTh Ha IMPAKTHUKE COBPEMEHHBIE NPEJCTaBICHUS HAyK O
CBOICTBax BEIIECTB U MATEPHANIOB MPH MEPEX0Je UX B HAHOPA3MEPHOE COCTOsIHUE (HOJb, OJHO
U JBYXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEIIECTB M MAaTEpHajoOB, B3aWMOJCHCTBHU
HaHOMATEePHAJIOB U HAHOCHCTEM ¢ Okpyskarorieit cpenoit (ITK-2);

3HaMb:

- CTpOEHUE, CBOMCTBA U OHoornueckre (PyHKIIUU OCHOBHBIX KJIaCCOB OMOMOJIEKYIT;

- CTpoeHue U paboTy HanboJee BaXKHBIX OMOIOTHYECKUX HAHOCTPYKTYD;

- MOJICKYJIIPHBIC MEXaHU3MbI BOCIIPHUATHS, TIepeadd U MpruemMa WHPOPMAIUU B JKHUBBIX
CUCTEMaX;

- MOJICKYJISIPHBIE MEXaHU3MBI TIOJTYYSHUS M XPAHCHUS SHEPTUH B )KUBBIX CHCTEMAX;

- MOJIKYJISIPHBIE MEXaHU3MbI MEXaHUYECKOTO TBUKCHHSI B )KUBBIX CHCTEMAX;

ymemy:

- BUJCTHh NEPCINEKTUBBl BO3MOXKHBIX OMOJIOTHYECKUX, MEAUIIMHCKUX U JKOJOTHYECKHX
MIPHIOKECHUH HAaHOTEXHOJIOTHH,

— CaMOCTOSITEIbHO OPHEHTHUPOBATHCS B JIUTEPAType, MOCBSIICHHOW MEIUIIMHCKUM H
OHMOJIOTUYECKUM TTPUIIOKEHUSM HAHOTEXHOJIOTHH;

- BECTH JUAJIOT U COTPYAHUYECTBO C MPEACTABUTEISIMU MEAUIIMHCKUX M OMOJOTHYECKHIX

HayK;
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enadems:

- HaBbIKAMH aHaJM3a HAYYHO-TEXHUYECKOH JUTEpaTypsl B 00JacTU CTPOCHHUS, CBOWCTB,
GyHKIMI 1 BO3MOXHOTO MPUMEHEHHSI HAHOCTPYKTYP OMOJIOTUYECKOTO MPOUCX 0K ICHUSI.

- CIIOCOOHOCTBIO MCIIONIB30BaTh HAa MPAKTUKE 3HAHUS O CTPOCHUU M (HYHKIIMOHUPOBAHUHU
OMOJIOTHYECKUX HAaHOCTPYKTYP, B TOM YHCIIEe IPU pa3paboTKe HOBBIX HAHOMATEPHAIIOB.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

1. BBenenune. Mecto OMOXMMHH CPEIH APYTHX €CTECTBEHHBIX HAyK. OOBEKTHI U3YUCHUS
ouoxumuu. CBA3b OMOXMMHM W HAHOTEXHOJOTHMH. bHOMHUMeTHKAa. YPOBHM OpraHHM3aluu
OMoJoruveckux cucreM. buonornyeckue OOBEKTHI KaK HAHOCTPYKTYpbl M HaHOMAIIMHBI.
DNEMEHTHBIN COCTaB )KMBBIX OpraHu3MoB. Ocobast posib BOJbI I KUBBIX OPIaHU3MOB.

2. Kinerku m Bupycbl. OCHOBBI KIETOYHOW TeOpuHU. [IpOKapHOTBI M 3YKapUOTHI.
Crpoennie, (GDyHKIIMM M XapaKTEpHBIE pa3Mepbl KIETOYHBIX CTPYKTYyp. CTpoeHHE BHPYCHBIX
yactull. Kmaccudukanus BupycoB. B3ammopeicTBue BUPYCOB C KIETKOW. JIM30TCHHBIA H
JUTUYECKUN ITyTh. BUpychl kKak pupoaHbIE HAHOMAIIUHBI.

3. bBegkoBble HaHOO0BEKTBHI. AMHWHOKHCIIOTHI: oOmpeaeieHue, oomas dopmyIa,
ONTUYECKas aKTUBHOCTb. buosornyeckue QpyHKIUM aMHHOKUCIOT. CTPYKTypa aMHHOKHCIIOT.
HezameHnnMble aMMHOKUCIIOTHI. CTpYKTypa U OMoJI0ruyeckue (pyHKIUH MEeNTH/IOB.

buonornveckne GyHKIMH, XapakTepHbIE pa3Mepbl MOJEKYJT O€nKoB. YPOBHHU
OpraHu3aly CTPYKTypbl OenkoB. JleHaryparusi. HaHOCTpyKTypa KOJIJIareéHOBBIX BOJOKOH.
Crpykrypa u ¢pyHkumuu remoriioonna. CTpykrypa U QyHKIIUH HMMYHOTJIOOYJINHOB.

Omnpenenenue, HoMeHKIaTypa U kiaccudukauus depmenToB. OcoOEHHOCTH AECHCTBUS
(depMeHTOB Kak KaTanu3aTopoB. CTpoeHHE aKTUBHOTO IEHTpa (hepMeHTOB. MeXaHu3M AeHCTBUS
depMeHTa - TEOpHUs HHAYLHPOBAHHOTO COOTBETCTBHUS. OCHOBBI (DEPMEHTATUBHOM KHHETHKH:
BIMSIHAE Temrieparypsl, pH, koHueHTpamuu ¢epMeHTa u cyocrpara. YpaBHeHHe Mmuxasmuca-
Menten. Perynauuss akTUBHOCTH (EPMEHTOB — KOHKYPEHTHOE M HEKOHKYPEHTHOE
UHTUOMPOBAaHUE, aUIOCTEpUYECKas pPeryisinus, KOBaJeHTHas Moaudukanms. Kackaz
(dbepMEeHTAaTUBHBIX PeaKIiil Ha MPUMepe CBEPTHIBAHUS KPOBH.

Kodepmentsl. Ilpumepsl kopepmeHTOB. DYHKIMU BUTAMMHOB KaK KO(EPMEHTOB.
Hpyrue ¢pyHkiuu ButaMuHOB. [IprMepbl BUTAMUHOB. ABUTAaMHHO3.

4. YrjeBoaHble HAHOCTPYKTYpbl. CTpoeHHe W OMOJOTHYECKHE (PYHKIIMU YTIIEBOJOB.
Monocaxapuasl. CTpyKTypHass W ONTHYECKas H30MEpHs MOHOCAaXapuJOB, JIMHEWHbIE U
nukinuueckue Gopmbl. Jlucaxapuabpl — caxapo3a W Jakto3a. llommcaxapuabl: 11€JUTH0NI03a,
Kpaxmall, IJINKOT€H, HWHYJIHWH, XWTUH, THAJypoHOBas Kuciora. HaHoOCTpykTypa KIIETOUHOU
CTEHKH PAaCTECHHM.

S. JIunuasl 1 Guooruvyeckne Mmemopanbl. buonornueckue QyHKIUM U KiIaccuUKALUSL
munuaoB. JKupHele kuciaotel. Tpurnuuepuasl. Bocku. @ochonunuasl. CTepouabl, X0JIECTEPUH.
Kaporunounnst. Teprnenst.

HanoctpykTypa kieToyHoi MeMOpaHbl — JMNUOHBIA Ouciol, nepudepuueckue u
UHTerpaibHble Oenku. DyHKIMM KIETOYHBIX MeMOpaH. MemOpaHHBIM TpaHCHOpPT: mpocTas U
obneruennas auddys3us, akTUBHBIA TpaHcmopT. Mexanusm neiicteus Na'/K'-macoca. Poib
VOHHBIX KaHAJIOB B IPOBECHUH HEPBHOTO UMITYJIbCA.

6. HanocTpykTrypa M (YHKIHM HYKJIEMHOBBIX KHCJI0T. XHUMHUYECKHUN COCTaB
HYKJIEMHOBBIX KHCJIOT, a30THCTble ocHoBaHMs. YmakoBka JIHK, HaHoCcTpykTypa XpomaruHa.
[TpyHIMIT KOMIUIEMEHTApHOCTH, BOJOPOJIHBIE CBSI3M MEXJIY a30TUCTBIMH OCHOBaHUSIMHU.
Hanoctpykrypa nBoiinoi cimpanu JJTHK.

CBolicTBa TIeHETHMYECKOr0 KOJAa, CTpoeHHe TeHoB. OpraHuszanusi TeHEeTHYECKOTo
MaTepuaia, CTPyKTYpHbIE T'€Hbl U PEryJsITOpHbIE ydacTKU. MIHTpOHBI M 3K30HBI. Myranuu u
dakropsl, ux Be3bIBatomue. Penapanus JIHK. Ilpumeps! HaciecTBEHHBIX 3a001€BaHUM.

IIponieccel mepemaun reHerndeckod wuHpopmaruu. Perumkamus JIHK, crtpoenue
peruinkaTuBHOM BWIKM. Tpanckpunuus, padora PHK-nomumepassl. CtpoeHue TpaHCHOpPTHOMN
PHK. Crpoenue u pabota pubocombl. OCHOBHBIE CTaIMU MPOLIECca TPAHCISIMH.

7. MoJiekyJisipHble MeXaHU3Mbl BOCIIPUSATHSA M NepeAadyd HHPOPMALHH.
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HepBHas u rymopanpHast perynsuus opraHusma. [lonstue ropmona. OcoOGEHHOCTH
NecTBUSL TOPMOHOB. MOJEKyJsIpHbIE MEXaHM3MBbl  JIEHCTBHS TOPMOHOB: MeMOpaHo-
OMOCPEIOBAaHHBIA M LUTO30JbHBIA MexaHu3M. Krnaccudukamuss ropmonoB. CTpykTypa u
Ouonornyeckne (QYHKIMM HEKOTOPBIX TOPMOHOB THNopu3a U mNepuepuyecKux Kees.
['opMoOHasIbHBIE HAPYILLIECHHUS.

HepBhnas perynauus, crpoeHue akcoHoB. CTpoeHHMe U padoTa HEPBHO-MBIIIEYHOTO
cuHarica, HeiipoMmeauaropsl. Opransl 4yBcTB. [loHsaTHe penentopa. CTpo€HHE U MOJEKYISPHBIN
MeXaHU3M pPaboThl 3puTenbHOro penentopa. CTpoeHHE M MEXaHM3M pabOTHI CIIyXOBOTO
peuenTopa. MoseKyJIpHbII MEXaHU3M BOCIIPUATHS BKyCa Ha IPUMEPE Caxapo3bl.

8. Mexanuueckoe aBu:keHne. CTpoeHue MUKpoTpyOouek. MoekynsipHas CTPYKTypa H
paboTa KJIETOYHBIX pEecHHYEK. BpalnarenbHoe IBUKEHHE >KIYTUKOB KIETKU («HAHOMOTOPY).
CrpoeHre MbIIEYHON KieTkH, MuoduOpwmisl. HaHOCTpyKTypa aKTMHa W MHO3MHA.
MounekysipHble MEXaHU3MbI MBILIEYHOTO COKPALLECHHUS.

9. MoJieky/JsipHble MeXaHM3Mbl INPEBPAllleHUs] JHePrHH M BelleCTBa B KUBBIX
cucremax. llonarue merabonusma, karabonusMm u anabonusM. LleHTpanbHble TyTH OOMEHA.
KittoueBbie MeTabomuThl — upyBat U anetTuaKoA. Makpo3pruueckue MOJIEKYIIbL.

AdpobHOe W  aHa’poOHOE OKHCIEHHE YIIEeBOAOB. [ TWKONMM3, €ro  CTaaWH.
[MupyBarrunporenaznas peakuusi. Lukn Kpebca. OOmmii mMaTepuanbHBIA M SHEPreTUYECKUN
OanaHc a3poOHOT0 OKUCIEHUS TIFOKO3bI.

CrtpoeHre W poib MUTOXOHAPHUH. MeXaHU3M OKHCIUTENHHOrO (ochopuarmpoBaHus,
COTIPSKEHHE TPOIECCOB OKUCTEHUS U (hochopuinupoBaHus, posib MeMOpaHbl. MolnekymsipHas
OpraHM3alys IbIXaTeIbHOMN 1ETH.

@doToCHHTE3, CBETOBas U TEMHOBAsl CTaJAWHU. MaTepHalbHbII U dHEPreTUYecKuil OanaHc
¢dotocunTe3a. CTpoeHue XJIOPOIUIACTOB, CTPYKTypa xjopoduiuia. MexaHu3sM CBETOBOW CTaJuu
dorocuntesa. TemHoBas cranus ¢porocunTesa, nuki KansBuHa.

10. JocTukenunst " NepcneKTHBbI pa3sBUTHA HAHOOMOTEXHOJIOTHH.
HanoOuotexnonorusa.  Bo3moxkHbie  Ouonoruueckue W MEAUIMHCKHE  MPHIOKEHUS
HAHOTEXHOJIOTUU Y HAaHOMATEPHAJIOB.

4. O0beM y4eOHOH JUCHUIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eAUHUIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 3,22 116
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer ¢
OLIEHKOH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUILINHBI
«JJIeKTHBHBbIE KYPCHI N0 (PpU3HYECKOH KYIbTYype»
1. lenn AUCHUIJINHBI.
—  OBIAJICHHE METOJIOJIOTHEN HAyYHOTO MO3HAHUS (PU3HUECKON KyIbTyphI U CIIOPTA;
— OBIAJCHHE CHCTEMON TMPAKTUYECKUX YMEHUW ¢ HABBIKOB, O00OECIEYMBAIOIINX
COBEPIIIEHCTBOBAHUE TICUXO(U3UUECKUX CIIOCOOHOCTEH;
— 3HaHWE UCTOPUYECKHX, HAYYHBIX U TEJIarorHYeCKNX OCHOB (PM3UYECKON KYIbTYPHI,
CIIOpTa U 3I0POBOTO 00pa3a )KU3HU;
—  (opmupoBaHHE MOTHBAIIMOHHO-IICHHOCTHOTO OTHONICHHS K (PU3MUECKOU KYIBTYpE,
(bu3MYECKOMY COBEPIIICHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA HA 3/I0pPOBBII 00pa3 KU3HU;
—  OBJAJCHUE CUCTEMOM TEOPETUYECKUX 3HAHMM, NMPAKTUUECKUX YMEHUU U HABBIKOB,
00€ecTeunBarOIIMX COXpAaHEHUE U YKPEIIJICHUE 3/I0POBbS, ICUXUYECKOE OJIaronoydane, pa3BuTHE
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U COBEpPUICHCTBOBAHME ICUXO(PHU3UUECKUX CIIOCOOHOCTEN, KAayecTB U CBOICTB JIMYHOCTH,
camoomnpe/eneHne B (GU3M4ecKoi KyIbType U CIIOpTe;

—  W3yYCHHUE TCOPETHUYECKUX, TEXHUYCCKMX U TAKTUYECKHX MPHEMOB OJHOTO U3 BUJOB
criopTa.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOyYalIluiics 10 mporpaMmme
O0akajiaBpHAaTAa J10JI:KeH:

Obnadams cnenyronumMu o0mekyasTypHbIMU (OK) KoMIeTeHITUAMU

—  CIIOCOOHOCTBIO K CaMOOpraHu3anuu u camoobpaszoBanuio (OK-5);

—  CHOCOOHOCTBIO MOJJIEPKUBATH JOJKHBIN YpOBEHb (PU3NUECKOW MOArOTOBIEHHOCTU
JUIs1 00ECTICUCHU S TTOJTHOLICHHOW COIMATIBbHOM U IpodeccroHanbHoil nesrensHoctr (OK-7);

— CHOCOOHOCTBIO  MPUMEHSATH  CPEICTBA  CAMOCTOATEIBHOTO,  METOAMYECKH
MPABUJIBHOTO UCIOJIb30BaHUS METO0B (PU3NYECKOTO BOCIIUTAHUS U yKperieHus 310poBbs (OK-
17);

— TOTOBHOCTBIO K JOCTH)KCHHIO JOJDKHOTO YPOBHSI (PM3MYECKON MOJATrOTOBIECHHOCTH
JUIst 00eCTIeUeHHS TTOJHOLCHHOMN COMaIbHOM U podeccroHanbHol aesrensaoctu (OK-18);

3HaMb:

—  HAYYHO-TIPAKTHYECKHE OCHOBBI (DM3MUECKOH KYJIbTYPHI M CIIOPTA, 3I0POBOTO 00pa3a
YKU3HU,

—  COLHMaJIbHO-OMOJOTHYECKHE OCHOBBI (PU3UUYECKOM KYIbTYPHI U CIOPTA,;

—  BIMSIHHC O3JOPOBHUTEIBHBIX CHCTEM (DM3MUECKOTO BOCIHTAHUS HAa YKPCIUICHHE
3I0pOBBS, TPOPUITAKTHKY MTPOdhecCHOHATBHBIX 3a00JIeBaHUHN U BPEIHBIX MPUBHIYEK;

—  crnocoObl KOHTPOJISI U CAMOKOHTPOJISI, OLIEHKU (DU3MUECKOro pa3BUTUS U (PU3NUECKON
MOITOTOBJICHHOCTH.

ymemy:

—  COCTaBJATh KOMIUIEKC YIPaXXHEHHH JUIsI CaMOCTOATENbHBIX 3aHATHH (QU3nUecKon
KYJIbTYpOH U CIIOPTOM;

— COCTaBJSATh U BBINOJNHATH HWHAWBUAYAIBHO IOJOOpAaHHBIE KOMIUIEKCH — IIO
buznyecKoil KyabType U pa3INdHbIM BHIaM CIIOPTa;

—  OCYILECTBJISATh CAaMOKOHTPOJb 3a COCTOSHMEM CBOETr0 OpraHu3Ma M coOJIaaTh
MIPaBHJIa THTUEHBI U TEXHUKH OC30ITaCHOCTH,

—  TPHUMEHSATH MMOJIYYCHHBIC TCOPETHUSCKUE 3HAHMSI B TIOBCETHEBHOM, 00pa30BaTeIbHON
U Ipo(heCCUOHATILHON eI TeNbHOCTH;

—  CaMOCTOSITENTHHO COBEPIICHCTBOBATh W Pa3BHBATh CBOM KYJIBTYPHBIH YPOBEHb B
obnactu uctopuu GU3NYECKON KYIbTYPHI U CIIOPTA,

—  ONepupoBaTh TEMATUYECKUM TMOHATUHHBIM ammapaToM COBPEMEHHOH (U3NYECKO
KYJIBTYPBI M CIIOPTA;

—  BBINOJNHITH 3aJIaHUS, CBSA3aHHBIE C CAMOCTOSTEIBHBIM aHAIM30M W O00PabOTKOM
uH(GOPMAIIUU TI0 U3YYaeMbIM TEMaM.

—  OCYILECTBJIATh TBOPUECKOE COTPYTHUYECTBO B KOJIEKTUBHBIX (DOpMax 3aHSATHUH.

enademn:

— CpeICTBaMH W METOJAMH YKPEIUICHHUS WHIWBHIYaTbHOTO 3JI0POBbS, (PU3NIECKOTO
CaMOCOBEPILICHCTBOBAHMS;

—  TEOPETHYECKUMH, TEXHHUYECKUMU M TAaKTUYECKUMH HABBIKAMH B OJHOM W3 BHJIOB
criopTa;

— HaBBIKAMH KPUTHUYECKOTO MBINUICHUS, O0O0OOIMeHNsT W aHaim3a WHGOPMAIINH,
MTOCTAHOBKH IIeJIeH U BEIOOpA ITyTH €€ JIOCTHIKCHUS,

—  WCTOJB30BaTh (PHU3KYIBTYPHO-03I0POBUTEIBHYIO JCSITCIBHOCTD IS YKPEIUICHHUS
3JI0pOBbS, JOCTUKECHUS KUZHEHHBIX U MPOPECCUOHAIBHBIX LETCH.

3. Kpartkoe cogep:xanue TUCUMIIMHbI
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Kypc aucuuminabel «JJIeKTHBHbIE KYPCbl MO (PM3UYECKONl KYJIbTYpe» peaau3yercs
yepe3 BapHATUBHBIA KOMIIOHEHT (QJICKTHBHBIA MOAyNb) 328 dacoB (KOHTakTHas pabora +
camocTosTeNbHas padoTa CTy/IEHTOB), B 3a4€THbIC €AMHUIIBI HE IEPEBOIUTCSI.

Kypc auctumninnasl « JjaeKTHBHbIE KYPChl 0 (PM3MUYECKOIl KYJbType» 3aKaHYMBACTCS
3a4eTOM B KOHIIE KaXKIOro ueTHoro cemectpa. KoHTponb ocymiecTBiasieT 0OOBEKTUBHBIN y4yeT
npoiiecca U pe3yJabTaToB yueOHOM NeATeTbHOCTH CTYACHTOB M OCYILECTBIISICTCS M0 MPUHSITON B
YHUBEPCUTETE PEUTUHTOBOM CUCTEME.

[Iporpamma paccunTaHa Ha U3Y4YEHUE AUCHUIUIMHBI «JJeKTHBHbIE KYpPCbl IO
(pu3uyeckoii KyJabType» B TEUEHHE IIECTH CEMECTPOB W MpeArojaraeT, 4YTo OO0ydaroluecs
MMEIOT TEOPETUYECKYIO TOATOTOBKY B 00JaCTH AUCHUIUIMHBI «Du3nueckas KyJlbTypa U CIIOpPT».

Kputepuem ycnemHocTH ocBOeHUsI yueOHOro maTepuaia SBISETCs IKCIEpTHas OLEHKa
MpEnoiaBarelis, YYUThIBAIOIIasi CBOEBPEMEHHOCTb U MOJIHOTY BBIMOJHEHUS IOMAITHUX 3aJJaHuH,
YETKOCTh U TOJHOLEHHOCTh BBIMOJIHEHHUS] KOHTPOJIBHBIX Pa0OT M MPAaKTHUUECKOTO 3aJaHMus,
3HAHUN TEOPETUYECKOTO pa3jena IUCIUILINHBIL.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHHIIAX qacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4eOHOMY ILIAHY - 328
AYIUTOpPHBIE 3aHATHUS: - 328
Jlexmm (Jlek) - -
[Tpaktuyeckue 3ausatus (I13) - 328
CamocrositesbHasi padora (CP): - -
By koHTpOJIS: 3a4eT / IK3aMeH - 3auer

4.4.3 IucuMiMHbl BApMATUBHOM YaCTH (IUCUHUILIMHBI 10 BLIOOPY)

AHHOTauus padoyeii MporpaMMsbl JTMCHUTLIMHBI
Pycckmii si3pik 1 KyJabTypa peun (b1.B.JIB.1.1)

1. Heap QUCHUIUIMHBI - TOBBIIICHWE OOWIEH W MPO(ecCHOHANBHOW KyIbTYpHl peun
cTyaeHTa ¥  (OpMHpOBaHHME  MPAKTUYECKOH  MOTPEOHOCTH B CaMOPa3BUTHM U
COBEPILICHCTBOBAHUH JTMYHOCTH.

2. B pe3yabraTe u3y4YeHUs] IMCHUILVIMHBI OO0y4YalOIIMiicd 1O mporpamme
0akajaBpUaTa J0JI’KeH:

Obnaoams cnenyromumu oo6uekyibTypabsiMu (OK), obmenpodeccrnonansabiMu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CIIOCOOHOCTHIO K KOMMYHHMKAIlMM B YCTHOW M MHCbMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKax JUIS  peIIeHUs 3a7a4  MEXKIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeicteus (OK-3);

- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, ApPTyMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO H
nuceMeHHyo peusb (OK-10);

- CIIOCOOHOCTBIO HCITOJIb30BaTh COBPEMEHHBIE HH()OPMAIMOHHO-KOMMYHHUKAITIOHHBIE
TEXHOJIOTUH, TIJI00anbHble HH(GOPMAIMOHHBIE pECYpCchl B Hay4yHO-HUCCIIEIOBATENILCKOM
NeSITETHHOCTH B OOJIACTH MaTEpHAaJOBEIACHUS W TEXHOJOTUM HAHOMATEPHAJIOB M HAHOCHUCTEM
(ITK-1).

3HamMb:

- (hyHKIMH SA3bIKA KaK CpeicTBAa (OPMHUPOBAHUS M TPAHCISILIMU MBICIIH;

- crieuu UKy YCTHOM U MUCbMEHHOU peun;

- cepbl 00CTyKMBaHUS KHUKHOM U Pa3rOBOPHOM peuw;

- CTWJICBBIE YepTHl W S3BIKOBBIE OCOOCHHOCTH JKaHPOB HAy4yHOTO M O(UIIHAIBEHO-
JIETIOBOTO CTHJIEN peuH;

- HOPMBI JINTEPATYPHOTO SI3BIKA;
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ymemy:
- TpaHC(OPMUPOBATH TUCHMEHHBIN TEKCT B YCTHYIO OPMY peuu;
- OTVINYaTh KOJU(ULIMPOBAHHYIO peYb OT HEKOAU(PHUIIMPOBAHHOM;
- BBIJICIIATH CTPYKTYPHBIC STUHUIIBI TEKCTA;
- aHaJIM3UPOBATH TEKCT C TOUKHU 3PEHUSI CTUIIEBBIX OCOOEHHOCTEHN U 11eJ1IeCO00Pa3HOCTH;
- COCTaBIIATH JJMYHBIC JOKYMEHTHI B COOTBETCTBHH C HOPMATHBHBIMU TPEOOBaAHUSIMU;
enadems:
- KyJIbTypOi Hay4HOH M JEJI0BOI peun B MUCbMEHHOM U yCTHOHU (opme;
- ocHoBamMH J(PEKTUBHOWM KOMMYHHUKAIIMM B y4eOHOM W mpodeccrHoHaabHOMI
NeSITETTLHOCTH.
3. KpaTkoe coaepskaHue JUCHUILINHBI
Mopyns 1. BBenenue B nmpenmMer

1.1. Pycckuii s13bIk U Ky/JbTypa pedd Kak MpeAMET, KaK COCTABIAIONIAs KM3HEHHOTO yCIexa.
OcHOBHBIC MOHATHUS Kypca, BIMSHHUE A3bIKa Ha (DOPMUpPOBAHUE JIMYHOCTH 4ellOBeKa. Pycckuit
A3BIK KaK CIOCO0 CyIIECTBOBAHUSI PYCCKOI'O HAIIMOHAIBHOTO MBIILICHUS U PYCCKON KYJIbTYPBI U
KaK 3HaKOBas CHCTeMa repenayd uHpopManuu, TpeOyromas JaabHeHIIero COBEpIIeHCTBOBAHUS
HA HOBOM J3Tare pa3BUTHS HUBWIM3aIMU. VcTopudeckue cBelleHUs O pycCcKoM si3bike. HoBbie
SIBJICHHUS B PYCCKOM SI3BIKE.
1.2. JlutepaTypHblil A3bIK W HETUTEPATypHBIC THUIIBI PEUH. Tunel pedyeBbIX CUTyallMd U
(GyHKIMOHATIBHBIE PA3HOBUIHOCTH COBPEMEHHOTO PYCCKOTO si3bika. Dopmbl peun (MUChbMEHHAs
U ycTHasi) W ux crneunpuka. DYHKIMOHATIbHBIE CTUIM (HAYy4YHBIA, O(UIIMATBHO-IECIOBOM,
nyonmumucTryeckuii). OT00p  A3BIKOBBIX CPENCTB Ui obecriedeHus Hanbosiee 3¢ (HEeKTUBHON
KOMMYHHKAIMH B OMPE/ICTICHHON CUTYaI|H.

Mopyns 2. KynbTypa HayqHOM pedH U JIEJTOBOU pedun
2.1. JlunrBuctuka Hay4Horo TekcTa. OCOOCHHOCTHM HAy4YHOTO CTWJISI peud,  crheruduka
UCTIOJIB30BAaHUSI DJIEMEHTOB PA3JIMYHBIX  SI3BIKOBBIX YPOBHEH B HAay4HOH pedn. SI3BIKOBBIE
CPEICTBA, CHelHalbHbIe MPUEMbl U PEeYeBbIE HOPMBI HayYHBIX pa0OT pa3HBIX KaHPOB. JKaHpbI
YCTHOW HAYYHOU peyH.
2.2. OunmanbHO-AENOBOM CTUIIb PEUM, €ro pasHOBUAHOCTH, cdepa ero pyHKIMOHUPOBAHUS,
KAHPOBOE pasHoobpasue; SI3BIKOBBIC bopmyIbt O(UITHATEHBIX JIOKYMEHTOB;
WHTEPHAIMOHAIILHBIE CBOICTBA PyCCKOW OQUIIMATBLHO-/IEJI0BOM MHUCHbMEHHON pedH; MpaBHIia
oopMIIeHHS JOKYMEHTOB; PEUYEBOM ITHKET B JJOKYMEHTE.

Monyinb 3. HopMaTuBHBIN aclieKT
3.1. f3pIkoBas HOpMa, €€ POJb B CTAHOBICHHH M (YHKIMOHHPOBAHUH JHUTEPATYPHOTO S3BIKA.
Opdosnuyeckre HOpMbI PYCCKOTO JINTEPATYPHOT'O SI3bIKA.
3.2. Jlexcudeckne HOPMBI PYCCKOTO JIUTEPATYpHOTO SI3bIKA, TPUYUHBI HApYIICHUS HWX.
3Ha4yeHue CJI0Ba M JIEKCHUYECKasi coueTaeMoCTb. MHOSA3bIYHBIE CIIOBAa B COBPEMEHHOM pycCKOH
peun. Pycckast ppa3eosnorust u BEIpa3uTeNIbHOCTh PEUH.
3.3. I'paMmmMatudeckue HOPMBI PYCCKOTO JHUTEPATYpHOTO SI3bIKa M CIy4yad HUX HapylIeHUS.
Tpynusie ciaydam ymoTpeOJeHHsT HMMEH CYIIECTBHTENBHBIX. VI3MEHEHHs, NPOUCXOMASIINE B
ynoTpeOIeHNN UMEH YUCIUTEeNbHBIX. CHHTAaKCHUECKHe HOPMBI U KYNbTypa peud. TpyaHbie
CJlydal IMEHHOTO W TJIaroJIbHOTO ynpasieHus. CoriacoBaHHe IMOJIEKAIIET0 U CKa3yeMoro B
dopmax uucna.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunast yueOHoM paboTh B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TpPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 2 72
AyIMTOPHBIE 3aAHSITHS: 0,89 32
Jlexiuu (JIek) - -
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
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\ Buj koHTpOJISI: 3a4eT / IK3aMeH \ \ 3auer

AHHOTauus padoyeii mporpaMMbl TUCHUILIHHbBI
Kyabrypoaorus (b1.B./1B.1.2)

1. Heab AUMCHUMIVIMHBI - IPHOOpPETEHHE CTYJEHTaMU KOMIUIEKCHBIX 3HaHUM o0
OPUHIUIAX ¥ 3aKOHOMEPHOCTSAX (DYHKIIMOHUPOBAHUS KYJIBTYpHl B oOmIiecTBe, (POPMHpPOBAHUE
LIMPOKOTO0 CIEKTpa LEHHOCTHBIX OPHUEHTALMK, BOCIHUTAaHUE TEPIUMOCTH W YBAXCHHUS K
CUCTEMAaM UJEAIOB U ILIEHHOCTEH Jpyroro KyJabTypHOIO THUIIA, WHTEIUIEKTyaJbHOE U
HPABCTBCHHOE PAa3BUTHE CTYICHTOB.

2. B pe3yabraTe u3y4YeHUs] UCHUILVIMHBI OOy4YaloIIMiicd 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnenyromumu obmexkynsTypasiMu (OK), obmenpodeccnonansasiMu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTeHusAMU:

- CIOCOOHOCTHIO K KOMMYHHMKAIIMM B YCTHOW M MHCbMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  A3BIKAX JUIA PEIICHHsA 3aJad MEKIMYHOCTHOIO M MEXKYJIbTYpPHOTO
B3aumoeiictBus (OK-3);

- CIIOCOOHOCTBIO JIOTMYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTh YCTHYIO H
nrcbMennyo pedb (OK-10);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHO-KOMMYHUKAIIIOHHBIE
TEXHOJIOTHH, TIJ00aJbHble HMH(POPMALMOHHBIE PpPECypchl B  HAyYHO-MCCJEI0BATEIIbCKOU
JeSITeIbHOCTH B OOJIACTH MaTepUalOBEACHUS M TEXHOJIOTMM HAHOMATEepHUaJOB U HAHOCUCTEM
(ITK-1).

3Hamy:

- IOHATUMHBIN aIlrapar KyJIbTYPOJIOTHH;

- TEOPETUYECKHE OCHOBBI KYJIbTYPOJIOTHH;

- YMETh OOBSICHUTH (PEHOMEH KYJIBTYPHI, €€ POJIb B 4EJIOBEYECKOH JKU3HEACATEIIbHOCTH;

- (hOpMBI U TUIIBI KYJIBTYPBI;

- criocoObI MPUOOPETEHUS, XPAaHEHHS U TIepeIadrl COLIMOKYIBTYPHOTO OTIBITA;

- 0a30BbI€ LIEHHOCTH KYJIbTYPHI,

- TEOPHUIO U UCTOPHUIO MEXKYJIbTYPHOU KOMMYHHUKAIUH;

ymemy:

- IPUMEHSATH MOTYYEHHbIE 3HAHUS B MPOLIECCE;

- o00nazath KyJIbTYPOJIOTMYECKOHM KOMIIETEHTHOCTBIO, TMpPEAINOaraounel Haauuue
OIPEIETIEHHON COBOKYITHOCTH 3HAHUM;

- CaMOCTOSTENBHO OCBaUBaTh LIEHHOCTH MUPOBOW M OT€YECTBEHHOM KYJIBTYpHI,

gnademn:

- COBOKYIHOCTHIO 3HaHUM, 00eCHeuMBAIOIIMX IIMPOKYIO JPYAHULHIO U KYJIbTYPHBII
Kpyrosop,

- HaBBIKAMM TPOAYKTUBHOIO JI€JIOBOTO OOIIEHHUS C MPEACTABUTEISIMU PAa3IUYHBIX
KYJIBTYD;

- YBa)XEHHUEM K KYJIbTYPHBIM LIEHHOCTSM.

3. KpaTkoe coep:kaHue M CHUIIUHBI

OcHoBHble TpoOieMbl TeopuH KyinbTypbl. KynbTyponoruss kak Hayka. IIpobinema
IIPOUCXOXKIECHUS U ONpeAeneHusl KynbTypbl. CHCTEMa KYyJIbTYpbl, CTPYKTYpHasi LIEJIOCTHOCTb U
3aKOHOMEPHOCTH (YHKIIMOHUpOBaHUsA. Monenu cucreMHoro noaxoza. KyiabTypa kak 3HaKoBO-
CHUMBOJIMYECKast cucreMa. [IMHaMuKa M THUIOJNOTW3alus KyilbTyphl. [IpoOneMsl AuHaAMUKU
KynbTypbl. Turnonoruzanus KyiabTypsl. [IoHSITHE COBpEMEHHON KYyJIBTYPBI U POJb POCCHUICKON
KyJIBTYpHl B ee JanbHeiimeM pa3Butuu. [lonuponus MUpoBON KyabTypbsl. MUp KyJIBTYpPhI U €€
KyJIbTYpHbIE MHUpBL. B3aumopeiicTBue KyiabTyp: OCOOEHHOCTb, B3aUMOCBSI3b, JHAJIOT.
JloMHMHaHTBI KylIbTYpHOTO pa3Butus Poccun.
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4. O0beM y4eOHOM JUCIHIJIMHBI

Bunast yueOHoli paboThI B 3auetHpix | B akanem.
eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY IJIAHY 2 72
AYJIUTOPHBIE 3aHATHSI: 0,89 32
Jlexuun (Jlek) - -
ITpaktrueckue 3ansatus (113) 0,89 32
CamocrositeasHas padora (CP): 1,11 40
Bua koHTpoJA: 3auer / IK3aMeH 3auer

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
BoruuciaurenbHasi matemaTuka (b1.B./J1B.2.1)

1. Henab AUCHUILIMHBI - HAYYUTH CTYJIEHTOB TEOPETUUECKUM 3HAHUSIM U MPAKTUYECKUM
YMEHMSIM U HaBbIKaM HCIIO0JIb30BaHUS COBPEMEHHBIX MATEMAaTUYECKMX METOAO0B C IPUMEHEHUEM
nakera Maremarundeckux mnporpaMmMm MATLAB nana pemieHuss mmpokoro Kpyra 3aaad
BBIUMCIUTEIbHON MaTeMaTHKHU.

2. B pe3yabrare wu3yuyeHHs IMCUMIUIMHBI O0y4YaluIWiicsi 1O Mporpamme
0akajaBpUaTa J0JI’KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonanpupiMu (1K) komnereHmsIMu:

- CIMIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUS MAaTEMaTHYECKHX U €CTECTBEHHOHAYYHBIX
JTUCITUIUIMH, JUCIHMIUIAH  o0menpodecCHOHaNbHOIO IMKIa B 00BEeME HE0OXOIMMOM B
npoecCHOHANBHOM  JESITENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX IOJXOAOB, METOJOB M PE3yJIbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMS, TEOPETUIECKOTO U IKCIIepHUMEHTaIbHOTo uccienoBanus (OITK-1);

- CIIOCOOHOCTBIO TPHUMEHSTh HABBIKM HCIOJIB30BaHUS (10 PYKOBOACTBOM) METOJIOB
MOJICJIMPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS U ONTHMHU3AIMU TEXHOJOTHYECKHX IMPOLECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAaHIAPTH3ALMH U cepTuuKauy MatepraioB u npoiueccos (I1K-4).

3Hamy:

- (U3UKO-XMMHMUYECKHE M XHMHUKO-TEXHOJIOTUYECKHE 3aKOHOMEPHOCTH MPOTEKaHUs
IPOIIECCOB M3MEHEHHs arperaTHOro COCTOSTHHS Mapo(ra3o)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
MIPOLIECCOB U OCHOBHBIX MTPOLIECCOB Pa3JIeNeHNUs XUMUYECKON TEXHOJIOTHH;

- METOAbl M aJITOPUTMbBl KOMIBIOTEPHOTO MOJEIUPOBAHMS OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIOTHYECKUX CXEM XUMUYECKUX ITPOU3BO/ICTB;

- TIPUHLUIBI TPUMEHEHUS METOJOJIOTMHA KOMIIBIOTEPHOTO MOJEIMPOBAHMUS XHMHUKO-
TE€XHOJOTMYECKHUX IPOILIECCOB MPH aBTOMATHU3UPOBAHHOM IMPOEKTUPOBAHUU M KOMIIBIOTEPHOM
YIPaBIECHUN XUMUYECKUMU POU3BOACTBAMH;

ymemy:

pemaTh 3aJjauyd KOMIBIOTEPHOI'O MOJAEIMPOBAHUS IMPOLECCOB Mapo(Ia3o)-KUAKOCTHBIX
paBHOBECH, aOCOpOLIMU, AUCTUIUIALINN, PEKTUPUKAIIUN U KUAKOCTHON dKCTpaKLUU;

IIPUMEHSTh TOJYYEHHBIE 3HAHMS NPU PEIIEHUU MPAKTUYECKHX 3a1ad KOMIIBIOTEPHOIO
MOJIEJTUPOBAHUS OCHOBHBIX IPOLIECCOB XMUMHYECKOM TEXHOJOTUUU TEXHOJIOTMYECKUX CXEM
XUMHUUYECKHUX IIPOU3BOCTB;

gnademsn:

- MeTOoJaMM NPUMEHEHHs CTaHIAPTHBIX MakeToB NpukiIaaHbelx nporpamm (IIIII) u
nakeroB Mojenupytouux nporpamm (IIMII) ans MozenupoBaHHsS OCHOBHBIX IPOILIECCOB
XUMHUYECKON TEXHOJIOTMUH TEXHOJIOTMUECKUX CXEM XMMHUYECKUX NTPOU3BOJICTB.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Beenenmne. Ilenn wu 3agaum  kypca. Kparkuil HcTOpHYECKHMH OYEpK pa3BUTHUSA
OTEUYECTBEHHON U 3apyOeKHOI BBIYMCIUTEIbHON MaTeMaTuKH. OCHOBHBIE ATambl pa3pabOTKU U
peann3anuy aaropuTMOB Ha KOMITBIOTEPAX.
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Moayasb 1. BerauciaurenpHas Marematuka. OCHOBHBIC ATallbl: pa3padOTKa U peaaTu3aius
aIrOpuUTMOB Ha KommbloTepax. Cucrtema kommbioTepHoi mMaTematuku (CKM) MATLAB s
pellIeHus 3a/1a4 BHIYUCIUTEIIbHON MaTEeMaTHKH.

Tema 1.1. Co3manue M-nporpaMmmM U OCHOBHblE  omepaTopsl  M-s3bIka
nporpammupoBanuss MATLAB. Bapuants! ctpykTypsl nporpamm Ha MATLAB.

Opranusanus padouero crona DesktopLayout;

Ocuoubie onepaiui B CommandWindow;

OcHoBHbIe oneparuu B Editor;

JIuHeHo opraHu30BaHHAs MpOrpaMMa (aJIrOPUTM);

BerBneHusi ¢ OgHWM YCIOBHEM, HECKOJBKHMH YCIOBHUSIMU, BIIO)KCHHBIE, CO CIIHUCKOM
ycnosuid. if, switch; normueckue onepanuu and, or, not;

[{UKIIBI CO CUETYMKOM, C MPEAYCIOBUEM, C TMOCTYCIOBHEM, C MPEPHIBAHUEM IOJHBIM U
IpephIBAHUEM YaCTUYHBIM, C 33JaHHBIM IIarOM CUETYMKA, C OTAEIbHBIM OTCUETOM HTEpaluil;
for, while, break, continue; ¢ BbI30BOM (QYyHKIMHA; € JIHaJOrOM C II0Jb30BAaTEIeM B
CommandWindow u B cienuaibHbIX JHAJIOIOBBIX OKHAX;

Tema 1.2 CranpmapTHble W HecTaHIapTHbIE (QYHKUUMH M-s3bIKa TpOrpaMMUpPOBAHUS U
ocHoBHbI¢ pemarenu (Solvers) MATLAB.

dynkuuu ¢ rpadguyeckuM BBIBOAOM pe3ynbratoB; plot, subplot, surf, mesh, polar;

DyYHKIHUU ¢ YUCIIOBBIM BBIBOIOM pe3yibTatoB B CommandWindow;

OyHKIUY € 3aIIUCHIO PE3YyIbTATOB B (haii;

OyHKIMH, BIOKEHHBIE B TTIABHYIO (DYHKITUIO;

OyHKIHMH ¢ IEPEMEHHBIM YUCJIOM apTyMEHTOB;

OyHKIMH, BBI3bIBAIOIINE JPYTYIO QYHKIHIO, UMsI KOTOPOIi MEpeIaHO KaK apryMEeHT;

Moayas 2. Bekropsl u matpuibl. CucteMa JTWHEWHBIX alreOpandecKux ypaBHEHHI
(CJIAY).

Tema 2.1. O0paTHas matpuna. Y MHOKEHHE MaTpPULL.

Omneparop inv;

Oneparopeistrcat, int2str, numa2str;

Omneparopsl length, min, max, mean, sort;

Omneparopsr dot, tril, triu, eye, zeros, ones, diag;

Omneparops! rand, linspace, logspace, repmat;

Omneparopsi Size, det, trace, norm;

Tema 2.2. Meroa ['aycca. Meroa pocThIX UTEpaLui.

Omneparopsi linsolve, rank, eig;

Tema 2.3. O0ycnoBIEHHOCTH CUCTEMBI. UHCIIO 00YCIOBIEHHOCTH.

Omneparopsl cond, rcond,;

Moayas 3. OOpabGoTka pe3ynbTaTOB H3MEpeHUss OAHOW BenuyuHbl. [IpubmmxeHue
byHKIUN

Tewma 3.1. Kpurepuii CteroneHTa.

Omneparops! polyfit, polyval;

Tewma 3.2. Annpokcumanus.

Omneparoplsqcurvefit;

Tema 3.3. UnTepnonsanus.

Omneparopsr interpl, linear, spline, nearest;

Mopayib 4. UnicieHHOE UHTETPUPOBAHUE

Tema 4.1. MeToasl IpSIMOYTOIBHUKOB

OmnepaTopsl SUM, Mean;

Tema 4.2. Metoasl Tpanenui

Onmneparop trapz;

Tema 4.3. Meton Cummncona

Omneparop quad, int;

Tema 4.4. Meton Herotona-Koreca 8 mopsiaka
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Omneparop quads;

Monayasb S. YpaBHEHHE C OJJHUM HEU3BECTHBIM
Tema 5.1. Metox neneHus momoyiam
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeIbHBIX

Omeparops! roots, poly, fzero;

Monayab 6. Cuctema HETMHEHMHBIX YpaBHEHUH
Tema 6.1. Meron Herotona-Padcona
Omneparopsr solve, diff, subs;

Tema 6.2. MeToa mpOCThIX UTEPALIUNA.
Omneparopsr simplify, collect, pretty;

Moayasb 7. OnHoMepHasi ONTUMU3ALIMS

Tema 7.1 MeToasl 0THOMEPHOM ONITUMU3AIUN
Omneparopsr fminbnd,;

Moayab 8. MHOroMepHasi ONTUMHU3ALIUS

Tewma 8.1 MeTo1b1 MHOTOMEPHOM ONITUMHU3AIUN
Omneparopsl fminsearch, linprog, fmincon;
Monayas 9. TuddhepeHnmansHbie ypaBHEHUS
Tema 9.1 Metoas! pemienust AudQepeHnanbHbIX YpaBHEHUN.
Omneparops! dsolve, diff;

3ak/ro4yeHue. 3aKIIOUUTEIbHAS JISKIHS 110 TIOJIBEACHUIO UTOTOB Kypca.
4. O0beM y4eOHOH JUCIHILJIMHBI

Bunsr yue6HoI paboTh B 3aueTHBIX B akagewm.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 3 108
AYJAUTOPHBIE 3aHATHSL: 0,89 32
Jlexumn (Jlek) - -
[Tpaktnueckue 3austus (113) 0,89 32
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 2,11 76
Buj koHTpOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIIMHBI
Juckpernas matemaruka (b1.B.[1B.2.2)

1. Heab AuCHMIUIMHBI - (OPMUPOBAHHME Y CTYAECHTOB CHCTEMbl OCHOBHBIX HOHSATHH,
UCIOJIb3YEMBIX JUIsl TIOCTPOEHHUS Ba)KHEUIIMX MaTeMaTUYeCKUX MOJENei, U MaTeMaTUYECKUX
METOJIOB JIJIsl ONMCAHUS PA3JINYHBIX MPOIIECCOB.

2. B pe3yabraTe wu3y4YeHUs] IMCHUIUIMHBI OO0y4YalOIIMiicd 1O mporpamme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHnusamMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbI€ 3HAHUSI MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLUIUIAH, JUCHMIUIMH oOumenpogecCuoHaIbHOrO IHMKIa B 00beMe HeoOXOoIMMOM B
npoeCCUOHATBHONM  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3pa0OoTaHHBIX B HHMX IIOAXOJOB, METOJOB U pe3ylbTaTOB MAaTEMaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienosanus (OITK-1);

- CIOCOOHOCTBIO MPUMEHSTh HABBIKM MCIOJIb30BaHMs (TOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NTPOTHO3UPOBAHUSA M ONTHMHU3ALMU TEXHOJOTMYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3AINH U cepTuuKauu MatepraioB u mpoieccos (ITK-4).

3Hamy:

86




- OCHOBHBIEC MOHSTHS U METOJbl JUCKPETHONM MAaT€MAaTHKH, MAaT€MATHYECKUX METOJIOB
pemieHus mpodecCHOHANBHBIX 3a1a4;

ymems.

- NPUMEHATH MAaTEeMaTH4YEeCKHE METOABl NpPU PEIICHHH TUIOBBIX MPO(ECCHOHATBHBIX
3azay.

enademn.:

- METOJAaMHU MOCTPOCHUS MaTeMaTUYeCKOW MOJENU THUIOBBIX MPO(PECCUOHAIBHBIX 3a/1a4
U COJIepKATEIbHOW HHTEPIIPETALIUY TI0JYYECHHBIX PE3YyJIbTaTOB.

3. KpaTkoe coaep:kaHue JUCHUILIUHBI

Bsenenue.

Ponp  nuckperHoit MareMaTMKM TOpU  pa3pabOTKe U IKCIUTyaTallid  XUMHUKO-
TEXHOJIOTMYECKUX CUCTEM.

JJIeMeHTbI TEOPUH MHOKECTB U ajiredpandecKkue CTPyKTypbl.

BBenenne B qUCKpETHYIO MaTeMaTHKYy. Poiib AMCKpETHOI MaTeMaTuKH MpH pa3paboTKe U
9KCITyaTallud XUMHKO-TEXHOJIOTMYECKUX CHCTEM. MHOXeCTBa, OTHOUICHHS M (DYHKLHUU.
3amaHne MHOXECTB M OCyLIecTBICHHE omepauuii Hag HUMU. CrnocoObl 3amanus. Omnepauuu
00BeIMHEHUS, TIEPECEUCHUs], PA3HOCTHU, JOTIOJHEHUS U IeKapTOBa MPOU3BEIeHUI. AKCUOMAaTHKA
Teopur MHOkecTB. Anredpa Kantopa. MunnMuzamus npeactaBieHuidi MHOXECTB. JluarpamMmbl
Oiinepa-Benna. bunapusie otHomeHusa. CrnocoObl 3aiaHus OMHApHBIX OTHOIIeHUU. CBOMCTBa
OuHapHbIX oTHOLIEeHUH. Pa3ouenus. OTHOIIEHNS SKBUBAJIEHTHOCTU U nopsaka. [IpeacraBnenue
N-apHBIX OTHOIEHUN OMHapHbIMH. Anrebpa oTHomeHUH. OyHkuuu. MHBEKINS, CIOPBEKIUS U
Oouexkuus. Ausredpamueckue crTpykTypsl. Ilomyrpynmel. Mownouabsl. I'pynnel. I[loarpynmbl.
[Muknuueckue rpynnsl. ['pynmnel moacraHoBok. M3omopdusm rpynmn. CMmexHble KIacchl IO
noarpynme. Hopmanbhbeie nenutenu. @akrop-rpynnbl. Kosbla: omnpeneneHus, CBOMCTBa,
npumepsl. [lomns.

JJieMeHThI Teopuu rpagos.

I'padbl. 3ananne u xapakrepuctuku rpacdoB. Buasl rpados. IToarpadsl. Matpuiisi
CMEXHOCTH U uHIUAeHTHocTU. Crenenu BepmnH. Mapmpytsl Llenu. Iuknsl. PaccrosHue
MeXy BepiinHaMu. [luametp u paguyc rpada. YHapHble U OMHApHbBIE ONepaluu Haj rpadamu.
Hononnenue rpada. Ynanenue u go0aBlieHHWE BEpPINMH. YajleHuWe U jaoOaBieHue pedep.
OtoxnectBienne BepiinH. Pacmeruienune BepmuH. OObenuHenue rpados. IlepeceueHue
rpadoB. KommoneHTsl cBsizHOCTH. MocThl. BepmmHHas u pebepHast cBsi3HOCTb. CBS3HOCTB
OpPUEHTHUPOBAHHBIX I'padoB. AJTOPUTM BBIYMCIECHUS CBSI3HOCTU. BHYTpeHHssI yCTOHYMBOCTS.
Bepmmnanoe uncio HezaBucuMocTu. PebepHoe uncio He3aBucuMOcTH. BepiinHHoe u pedbepHoe
nokpelTue rpada. BremHss ycrolunBocTh. BepmmHHOe M pebepHOE 4YMCIO BHEIIHEH
ycToiunBocTd. LUKIIBI 1 pa3pe3bl. DiaepoBbl HUKIBL. ['aMHUIBTOHOBBI ITUKIEL. [lmanapHOCT U
ykiajgka rpagos. ['panu minockoro rpaga. Packpacka rpados. Xpomaruueckoe yucio. I'unoresa
yeTblpex Kpacok. J[lepeBbsi. Ompenenenus. CpoiictBa. Teopema Komu. ®yHpameHTanbHas
cuctema 1IUKIOB. OCTOB HAaMMEHBIIErO Beca. YIOPSIOYEHHBbIE AepeBbsi. bUHapHBIE AepEBBS.
JlepeBbst COPTUPOBKU. AJITOPUTM IOUCKA B IEPEBE COPTUPOBKH.

byaeBsl pyHKIHMH.

Anrebpa noruku. byness! pynkiuu. Crioco6sl 3aganus. byneBbl QyHKIMYM OJHON U ABYX
HNepeMEeHHbIX M HX cBoiicTBa. @opmynbl OyneBoit anreOpbl. OCHOBHbBIE 3aKOHBI OyJeBOM
anreOpel.  ODKBHBaICHTHOCTh  (popmyn.  Ilpuniun  gBoiictBeHHOCTH.  CoBepIICHHBIC
JTU3BIOHKTHBHBIE M COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMasibHble (opmbl. CucTeMbl
3JIeMEHTapHbIX OyNeBbIX PYHKIMH. DYHKIIMOHAIBHO MOJTHBIE CUCTEMBI AIEMEHTAPHBIX OYIIEBBIX
¢ynkuuit. Ilpumepsl (GyHKIMOHATBHO NOJHBIX Oa3zucoB. BaxkHeilnme 3aMKHYTbIE KIIACCHI.
Teopema o ¢yHKIMOHaTbHOW moNHOTE. MuHMMH3anus OyneBbix (yHkumid. CokpalleHHas,
TynukoBass ¥ MUHUManbHas ¢opmbl. Kaptelr KapHo. Meron coueTaHuss MHAEKCOB U METOJ
Kyaitna. MunuMu3anusi KOHbIOHKTUBHBIX HOpMaIbHBIX (hopM. O630p NMPUIIOKEHUH TUCKPETHON
MaTEMaTHKH. Pazpabotka 3¢ HEeKTUBHOTO MaTEMaTH4ECKOr O, IIPOrPaMMHOTO,
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WH()OPMAITMOHHOTO H TEXHUYECKOTO OOECMeYeHuss Ha OCHOBE METOJOB JTUCKPETHOU
MaTEMAaTUKU.

Hcuncienne BbICKa3bIBaAHUI.

BBeneHne B MaTeMaTHYECKYIO JIOTUKY. KpaTkue cBeileHuss U3 HCTOPUU MATEMaTU4YECKOU
Joruku. Ponmp MaremMaTWdeckod JIOTHKM TpH  pPa3paboTKe M IKCIUTyaTallul XHMHKO-
TE€XHOJIOTUYECKUX CUCTeM. DopMasbHbIE aKCMOMATHYECKUE CUCTEMbl. CHMBOIIBI, BBIPAKECHUS,
dopmybl, akcnomsl. [IpaBuiio BEIBOa, HEMOCPEICTBEHHOE CIIECTBHE, BBIBO, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornyeckuii BeIBOA. AkcroMbl. [IpaBuiio modus ponens. Teopema aeAyKIuu U
npaBwio  cuwuiorusma. [lonHoTa UM HENPOTUBOPEYMBOCTH. He3aBHUCHMOCTH — aKCHOM.
PaspemmmmocTts Teopuu. [pyrue axcuomarmsauuu. I[IpoBepka BBIBOAMMOCTH C IIOMOIIBIO
UCTUHHOCTHBIX Tabmui. CekBeHnuu ['ennena. Monens mupoB Kpunke. Meton pesonmonunit
Po6uncona. Merox knay3 Bonra. O6paTHsiii MmeTo MacioBa (01aronpusTHBIX HAOOpOB).

Hcuuncienne npequKkaToB U HeYeTKasi JJOTHKA.

Jloruka npeaukaTtoB. ABTOMAaTH3allUs JIOTHUECKOro BbIBoja. llepemenHble, (QyHKLuWH,
TEPMBbI, TpPEIUKaThl, KBaHTOPHI, (Gopmyinsl. OOnacte neiictBus kBaHtopa. CBOOOAHBIE U
CBsI3aHHBIE NepeMeHHble. VIHTepnpeTanuy, paBHOCHIBHOCTh. Pacno3HaBaHue 00Ie3HaYMMOCTH.
[TpoGiema pazpeminMocTi. AKCMOMBI M IIpaBWa BbIBOJIA MCUHUCIIEHUS IpEeAUKaToB. Teopema
Jenykunu. HenpotuBopeuMBOCT, M IIOJNIHOTA. BbIHECEHME KBAaHTOPOB U IpeABapeHHas
HopMmanbHast (opma. CKyleMOBCKHE cTaHmapTHbIE (OpMBL. DpOpaHOBCKUN YHHBEPCYM U
Teopema DpbOpana. [loncranoBka n yHupukanus. Mero pe3omouuii u ero nonHora. Crpareruu
Metona pesontouuil. JuzptoHkTel XopHa. IlpuHOMI JIOTMYECKOro MIPOrpaMMHUpPOBAHUS.
Heuerkne MHoOxecTBa. Heuerkas noruka. IlosBinenue m cyrte Hederkoctu. dopmanuzanus
HeueTKocTu. DyHKIMS NpUHAIeKHOCTU. JIMHrBUcTHYecKas nepeMeHHas. Onepauuu Hal
HEUeTKUMH MHOXecTBaMM. HeueTtkas apudmeruxa. Meroasl nedazzuduxanuu. Heuerkue
otHouieHus. CTaHJapTHble HEYEeTKUe Jiorndyeckue onepauuu. Hedetkuit BeIBOA. CTeneHu
VCTUHHOCTH U CTENEHU yBepeHHOCTU. HeueTknii aHaior MeTos1a pe30oJoLui.

Koneunsbie aBTomarsl, Mamunbl Teropunra-Ilocra, ¢j10’KHOCTH BHIYUCICHUH.

OneMeHTsl Teopun aBTOMaTOB. IlOHATHE aBTOMAaTHOrO NMpeodpa3zoBaHus UHPOPMALUU U
KOHe4YHoro aBromara. CriocoOsl 3a1aHusi aBToMatoB. ABToMatsl Munu u Mypa. [IporpamMuas u
anmnaparHas peaJn3anys aBTOMATOB. DKBUBAJEHTHOCTh U MMHHMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuzanus NOHIATHUS aIropuT™Ma M (OpMaibHbIE MOJEIU aJrOpPUTMOB.
Mammna TelopuHra: onpezaesneHus, cBoicTBa, rpadsl nepexonoB. Mammna [Tocta. IIporpammsl
st mammH.  [Ipobrmema  pacnozHaBanus. IlpoGnema  ocTaHOBKHM.  ANTOPUTMHMYECKU
Hepaspemumble MpoOneMbl. CI0XHOCTh aJIrOpUTMOB. Mepbl ClOKHOCTH. BpemenHas u
€MKOCTHasl CJIOXKHOCTb. ACHUMITOTHYECKAs CIOKHOCTb, MOPAIOK CII0)KHOCTH, CJIOXHOCTh B
CpeIHEM M B Xyauiem ciydae. TpynHopaspemmmble 3agaund. HenerepMuHUpOBaHHAs MallldHA
Trropunra. Knaccet P u NP. NP-nonnbsie 3amaun. NP-monHoTa mpoGieMbl BBIIOJTHUMOCTU
dopmyn Joruku BbIcKa3biBaHuM. O030p mpuilokeHUil MaTeMaTHueckoi jsoruku. Hanpasnenus
MCIIOJIb30BaHUs ammapara MaTeMaTUYeCKON JIOTMKM B 3a/JayaxX MPaKTUYECKOM HH(OPMAaTHKH.
Crnemudukanus ¢ BepupuUKaUs  OPOrpaMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTHYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUH, SI3bIKU OOIIEHNS HHTEIIEKTYyaJIbHbIX areHTOB.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunael yue6HOM paboThI B 3auetHbIX B akanem.
eIMHUIaX qacax

O0masi TpyA0eMKOCTh JHCIHUILIMHBI 110 Y4eOHOMY ILIAHY 3 108
AyAUTOpPHBIE 3aHATHSL: 0,89 32
Jlexiuu (JIek) - -

[Tpaktuyeckue 3austus (I13) 0,89 32
JlaGopaTopHble paboThI - -

CamocrositesibHas padora (CP): 2,11 76
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Buja koHTpOJISi: 3a4eT / IK3aMeH \ 3auer

AHHOTanugA padoyeil MpOrpaMmbl AHCUUIIMHBI
Xumnueckasi kKnHetuka u karanaus (b1.B.J1B.3.1)

1. Heap JMCHMIVIMHBI - OBJQJETh 3HAHUSAMH OO0 OCHOBHBIX KHHETHYECKUX
3aKOHOMEPHOCTSIX ~IMPOTEKAaHHUS XHMHMUYECKHUX IIPOLIECCOB, IIYTSX BBIABICHUS METOJOB,
MO3BOJIAIOIIMX YCTAaHABIMBATh MPUPOJLY CKOPOCTb-OMPEEINAIONIel CTaluh U JIENIaTh BBHIBOJBI O
BO3MO>KHOM MEXaHU3ME PEAKLUH, IOHUMAaTh POJIb KaTalnu3a JJIsl XUMUYECKOW TEXHOJIOIHH.

2. B pe3yabrare wu3y4YeHHs UCHUIUVIMHBI O0Oyyawlnuiicssi mo mnporpamMmme
O0akaJjiaBpuaTa /10JIKeH:

Obnaoams cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbabiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTHIO MPUMEHSATH 0a30BbIC 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCHUUIUIMH, AMCUUIUIMH 0OIenpodecCHOHAIbHOTO HUKIa B 00BbeMe, HEOOXOAWMOM Ul
npoecCHOHANBHOM  JIeATENbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOUIMX  HayK,
pa3paboTaHHBIX B HHUX IOJXOJOB, METOJOB M PE3yJIbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMS, TEOPSTUIECKOTO M SKCIepruMeHTanbHoro uccienosanus (OITK-1);

- CIIOCOOHOCTBIO TPUMEHATH OCHOBBI METOJOB HCCIICAOBAHUS, aHAIN3A, JUATHOCTHKU U
MOJICJIMPOBAHUSI CBOWCTB HAHOMATEPHUAJIOB W HAHOCHUCTEM HEOPTaHMUYECKOW M OpraHMYecKOi
IPUPOJIbI, B TBEPAOM, KUIAKOM, T€I€00pa3HOM, a3p030JIbHOM COCTOSIHUM, BKIKOYAsi HAHOIIJICHKU
¥ HaHOCTPYKTYPHPOBaHHbIC MMOKPHITHS, BHYTPEHHUE U BHEUTHUE TPAaHUIIBI pa3zena (a3, a Takxke
(GHU3MUYECKUX U XUMHYECCKUX MPOLIECCOB B HUX MK ¢ ux yuactuem (OI1K-3);

- CIIOCOOHOCTBIO TMPUMEHSATh HABBIKM HCIIOJIB30BAHUS TEXHUUECKUX CPEACTB IS
U3MEpPEHUS] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYyYEHUS U
CBOICTB HAHOOOBEKTOB (KJIacTepOB, HAHOYACTHUIl, (YIJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB u uzaenuii u3 uux (I1K-7);

3Hamy:

- OCHOBHbIE KHHETHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUUECKUX PEAKIIMIA;

- TEOPUHU XUMUYECKOW KMHETUKH, IIyTH TEOPETUYECKOTO pacyeTa CKOPOCTEN XUMHUECKUX
peakuuii ¥ OrpaHUYeHMs B IPUMEHUMOCTH PACYETHBIX METO/IOB;

- OCHOBBI TEOpPHM (POTOXMMHUYECKMX M LEMHBIX peaKkIHi, peakuuil B pacTBOpax.
0COOEHHOCTH MX CTaJUHHOTO MPOTEKAHUS U YCIOBUS OCYILECTBICHHUS,

- OCHOBHBIE YEPTHl T'OMOIE€HHOIO M TE€TEPOTrE€HHOro KaTajlu3a, NPUYUHBI YCKOPEHUS
XUMHYECKOI0 IIpolecca B IPUCYTCTBUM KAaTaau3aTopa;

ymemy:

- IPUMEHATH TEOPETHUYECKHE 3HAHUS M DKCIEPHUMEHTAIbHBIE METOJBl HCCIEI0BAaHUS
¢u3nyecKol XUMHUHU JJI pPELIEHUS BOMPOCOB, BOZHUKAIOMIMX NPU M3YyYECHUH KUHETHKHU
XUMUYECKUX PEaKIUi;

- HaXOJIUTh CKOPOCTh U YCTAHABIMBATh MOPSA0K XUMHUUECKON PEaKIINH;

- TNPOBOJUTH AaHAINU3 U KPUTHYECKH OLEHUBATh IOJIYYEHHBIE JKCIEPHMEHTAJIbHbBIE
JaHHbIE, 000011aTh U JeaTh 000CHOBAaHHBIE BBIBO/IbI HA 0a3e MPOBEAEHHBIX ONBITOB,;

gnademsn.:

- 3HAHUSIMH OCHOBHBIX 3aKOHOB XMMHUYECKON KUHETHKH, BIUSHUS PA3IUYHBIX (HAaKTOPOB
(TemmepaTypbl, JaBJIEHUS, KaTaIu3aTopa) Ha CKOPOCTh XUMHUUECKOW PEaKIIHH.

- KOMILJIEKCOM METOJOB ONpEIENICHUs MOPSAIKa U CKOPOCTH peakluu; MOIXOJaMH IS
YCTaHOBJIEHMS IUMUTUPYIOLIEH CTaIUU U MEXaHU3Ma U3y4aeMOW XMMUYECKON PEAKIIUH.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Xumuyeckass KuHeTHKa. CKOpPOCTh XHMMHUYECKOM pEaKIUM, KOHCTaHTa CKOPOCTH,
MOPSAJOK M MOJIEKYJSIpPHOCTh peakuuu. Kuneruka HeoOpaTUMbIX peakuuit 1-ro, 2-ro, 3-ro u
HyJeBoro mnopsiakoB. JuddepeHumanbable U MHTETpajbHbIE METO/ABI OINpEAesICHUs MOpsIKa
peakiuu. CroxHble peakiuu. [IpuHIMN HE3aBUCUMOTO NMPOTEKAHHS JIEMEHTAPHBIX PEaKIIH.
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OOpatumble, mnapamiedbHble U IOCIENOBaTeNbHbIE peakiuuu 1-ro mopsiaka. [lpuHnmn
JMMUTUPYIOLIEN CTAIUU TIOCJIEN0BATEIBHON XUMUYECKOU peakunu. MeTo ] KBa3UCTallHOHAPHBIX
KOHIEHTpauui, o0nacTe MpUMEHeHHs. BiusHue TeMmmeparypbl Ha CKOPOCTb PpPEaKIHH,
npubmkeHHoe mnpaBwio Baut-I'opda. VYpaBHenme Appenumyca, auddepeHnuaibHas u
UHTETpalibHbIE (OPMBI ypaBHEHHUS. DKCIOHEHIIMANbHAA popma ypaBHeHHsI AppeHunyca. DHeprus
AKTHBAIMU U TIPEIPKCIOHCHIIMATIbHBIA MHOXKHUTEb.

Teopun XuMHUYECKONW KMHETHKU: TEOPUS aKTUBHBIX COYIAPEHUN U TEOPHS NEPEXOIHOrO
cocrosaust TIIC (akruBupoBaHHOro kKomiuiekca). OcHoBHble monoxkeHuss TAC, mexaHusm
akTuBauuu Moliekyn. KoHcTaHTa ckopocTd OMMOJEKyNsipHOW peakuuu. DuU3ndeckuil cMbICI
MPEAIKCIOHEHIIUATBHOTO MHOXHTENIE M JYHEPrud aKTUBALUM B pPaMKax TEOPUU AKTHUBHBIX
coyaapenuii. Crepuueckuii ¢pakTop, HEOOXOIUMOCTh €0 BBEACHHS B KHHETUYECKOE YpaBHEHHE
peakuuu. JlocToMHCTBAa M HENOCTaTKM TEOPUM AaKTUBHBIX coynapeHuid. MexaHusm
MOHOMOJIEKYJISIpHbIX Ta3oBeiX peakuuii B pamkax TAC. Cxema Jlunnemana. Teopus
nepexogHoro cocrosinug (akruBupoBaHHoro komiuiekca) (TIIC wmu TAK). OcHoBHble
nonoxenus TIIC, kuHeTnueckas cxema peakuuu. AKTUBHPOBAHHBINA KOMIUIEKC U €ro CBOMCTBA.
[ToBepxHOCTH MOTEHIMATBHONH »Hepruu. KoopaumHara peakuumu, npoduiab MyTH pEaKIHH,
SHEPrus aKTUBAIUU. DHTanenus u SHTPOIHUS aKTUBALIUU. HcronkoBanue
NPEIPKCIIOHEHIINAIBHOTO MHOXKHTENSI M CTEPUIECKOTO (hakTopa B paMKaxX TEOPUHU MEPEXOTHOTO
COCTOSAHMS. JJOCTOMHCTBA U HEOCTATKH TEOPHUH.

doToXUMUYECKUE peaKuu. XuMmuueckne U (HoTopu3uvecKkre CTaauu, BTOPUIHBIC
npouecchl. Kunernka doroxumuueckux peakiuil. CeHCHOUTM3MpPOBaHHbIE (HOTOXMMHUYECKUE
peakiuu. llemHbie peakiuu, MEXaHU3MbI 3apOXKICHHUSA, Pa3BUTHS MW OOpbIBA IICTH.
Hepa3zBeTBiieHHbIE U pa3BETBICHHBIEC LIETIHbIE PEAKUUU. BeposaTHOCTHAsE TeOpHs pa3BETBICHHBIX
peakuuii. IlpenenbHbple sABJIEHMS B LENHBIX PEAKUUAX, HWKHMM M BEPXHUHU IIPEACIIBI
BocruiaMeHeHusl. OCcOOCHHOCTH MPOTEKaHUs XUMHUYECKHX peakiuii B pacTBopax. KieTounblit
s dexT. Kunernueckas cxema npoTeKaHusi OMMOJIEKYIISIpHON peakuuu B pactBope. [IpenensHeie
Clly4au TpOTeKaHUs peakiuu. beictpeie  (qud(dy3nOHHO-KOHTPOIUPYEMbIE)  pEaKIUH,
i y3nOHHBIA TIpeiell KOHCTAHTHI CKOPOCTH peakinuu. YpaBHeHHE bpeHcrema-bBreppyma.
KuneTnka MOHHBIX peakuuMii B pacTBopax. BiMsHMEe HMOHHOI CHJIBI pacTBOpa Ha CKOPOCTh
peakuuii ¢ yyacTueM HOHOB. Makpokunetruka. Ponbp nuddys3un B KHMHETHKE Te€TepOreHHbIX
peakiuii. Paznudnble pexXuMbl TPOTEKAHUS peaklnii (BHEIIHSSI KHHETHUECKas 0011acTh; o0iIacTu
BHEIIIHEW U BHYTpeHHEH nuddy3un).

Karamm3. T'oMmoreHHwlii u rereporeHHbli kaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIMTUYECKUX peakiui. BnusHue katanu3aropa Ha TEPMOJAMHAMUYECKHE M KUHETHYECKUE
napameTpbl peakuuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaJuTUYECKass AKTUBHOCTh. | OMOTeHHBIN
katanu3. CIUTHBIN W pa3eNbHBIH MEXaHW3Mbl KAaTaJTUTHYECKOTO NEUCTBHS. DHEPreTHUYECKUE
qUarpaMMbl  B3aUMOJEWMCTBHSI peareHToB ¢ KatanuzatopoM. OOmmii u cnenuduueckuit
KHCJIOTHO-OCHOBHOM KaTaJln3. Karanus KOMILIEKCAaMHU MEPEXOTHBIX METAJIJIOB.
depMEeHTaTUBHBIN KaTanu3. l'ereporeHHbIl kaTanu3. THUMbl T€TepOTreHHBIX KaTalu3aTOPOB.
3aKoH JACUCTBYIOMIMX MOBEepXHOCTeH. KiHeTHKa reTeporeHHbIx peakuuii. Teopuu kaTaimsa.

4. O0beM y4eOHOH JUCHUIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eAMHUIIAX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4€OHOMY IJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 2,22 80
Buja konTpoJsi: 3a4er / 3Kk3aMeH 1,0 IK3aMeH
(36)
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AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
DU3NKO-XUMHYECKHE MEeTOAbI AaHAJIN3a B XuMu4eckoii rexnosiornu (b1.B.J1B.3.2)

1. Ieab JMCHUIUIMHBI - TPHOOpETeHNE 00yYAOIIMMUCS 3HAHHUIA 110 OCHOBHBIM T'PYIIIIaM
METOI0B XMMHYECKOr0 aHajlu3a, HauOosiee WIUPOKO IPUMEHSEMbIX B INPOMBIIUIEHHOCTH U
UCCIIEIOBATEIbCKON paboTe, a TaKKe KOMIETEHINH, HEOOXOIUMBIX XMMUKaM-TEXHOJIOTaM BCEX
CIELMAJIBHOCTEN [UIsl PEIICHUsI KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHAIIU3a.

2. B pe3yabraTe wu3y4YeHUs [IHCHMIUIMHBI OO0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnenyromumu obmexkynsTypasiMu (OK), obmenpodeccnonansasiMu (OITK)
u ipodeccuonanbubiMu (I1K) koMmeTreHusIMu:

- CITIOCOOHOCTBIO MPHUMEHATH 0a30BbIE 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUHBIX
JUCLHMIUIMH, AMCUUIUIMH OOIIenpo(ecCUOHAIBHOIO LUKIa B 00beMe, HEOOXOIUMOM JUls
npoeCCHOHATBLHON ~ JIETENBbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOLIMX  HayK,
pa3paboTaHHbIX B HHMX IIOJXOJOB, METOJOB M pe3yJbTaTOB MaTeMAaTHYECKOIO aHalu3a Hu
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIeprUMeHTanbHOro uccienoBanus (OITK-1);

- CIIOCOOHOCTBIO NMPUMEHATh OCHOBBI METOJIOB HCCIICZIOBAHUS, aHAIN3A, JUATHOCTUKU U
MOJICJINPOBAHUsI CBOMCTB HAaHOMAaTEPUAIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOH
HOPUPOIBI, B TBEPJIOM, KUAKOM, I'eJIe00pa3HOM, a3p030JIbHOM COCTOSTHUM, BKJIIOUasi HAHOIUIEHKU
¥ HAaHOCTPYKTYPHUPOBAaHHBIC IOKPHITHS, BHYTPEHHUE M BHEIIHUE TPAHULIBI pa3zaena ¢a3, a Takke
(HU3MYECKUX U XMMUYECKUX MPOIECCOB B HUX WK ¢ ux ydactuem (OITK-3);

- CIOCOOHOCTHIO MPUMEHSATh HAaBBIKM MHCIIOJIB30BAHMUSI TEXHUYECKHX CPEICTB JUIf
MU3MEpPEHUS. M KOHTPOJIS OCHOBHBIX IAapaMETPOB TEXHOJOTMYECKUX IPOLIECCOB IOIYYEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHUI, (YIJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaaoB u u3aeani u3 uux (I1K-7);

3HamMb:

- TEOPETUUECKUE OCHOBBI (PH3UKO-XUMHYECKUX METO10B aHanu3a (DXMA);

- rpoltiecchl POPMHUPOBAHUS AaHATTUTUYECKOTO CUTHANA B pa3nudyHblx DXMA;

- pacCMOTpEeHHE NPUHIUIIOB U3MEPEHHH B CTAaHJAPTHBIX MPUOOpax;

- ocHOBbI MeTposiorun @XMA B cootBeTcTBHM ¢ pekomeHanusimu UIOITAK;

ymemy:

- TNPUMEHSTh NPUOOPETEHHbIE TEOPETUUYECKUE 3HAHUS M IPAKTUYECKHE HAaBBIKU B
npodecCHOHATIBHOM 1eATENTbHOCTH [T PeIICHUSI KOHKPETHBIX XUMHKO-aHAJTMTUYECKHUX 3aj1ay;

enadems.:

- merogonoruei ®XMA, HIMPOKO HCHOJB3YEMBIX B COBPEMEHHOM aHAIUTUYECKON
MPAKTHKE;

- CUCTEMOM BbIOOpa METO/1a KaUeCTBEHHOT'O M KOJIMYECTBEHHOT0 XMMHUYECKOTI0 aHAJIN3a;

- OLIEHKOM BO3MO>KHOCTEH METO/a AHAIIN3A;

- OCHOBHBIMHU CHOCOOAMH METPOJIOrHYecKord 00pabOTKH pe3yabTaTOB KOJUYECTBEHHOTO
XUMHYECKOTO aHAIU3a.

3. KpaTkoe coep:kaHue M CHUIINHBI

OXMA - cocraBHas 4acThb COBpEMEHHOW aHaimuTHueckod xumuu. Knaccubukanus
(U3NKO-XMMHUYECKUX METOJIOB aHANIN3a. AHATMTUYECKUI CUTHAJ KaKk MHPOpPMAaTUBHAS (QYHKIUS
cocTaBa BelleCcTBa U ero koiaudectBa. OTHocuTeNbHBIN XapakTep u3Mepenuil B ®XMA. [Ipenen
OoOHapyXKeHMsT M 4YyBCTBUTENbHOCTh MeToja. Popmyna Kaiizepa. Bepxuuii U HuXHHR
JIMana30Hbl ONPENeIeMbIX coaepKaHui. JIMHEeWHbI Tuana3oH ONpeaeisieMbIX KOHIEHTPAIIHA.
Oranonsl. [lpuembl KOJIMYECTBEHHBIX HW3MEPEHMM (BHEIIHETO M BHYTPEHHETO CTaHIapTa,
no0aBoK, TUTpoBaHus, TuddepeHnranbabie MeToabl) B DXMA, ux xapakTepuCTHKa U YCIIOBUS
IIPUMEHEHUS. AHAIUTUYECKUE U METPOJIorndeckue xapakrepuctuku @XMA.
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Knaccudukanmsi cnekrpaibHbIX METOAOB aHanm3a. [lorydeHne XuMHUKO-aHaTUTHYECKOM
nH(OpMAaLUY IPY B3aUMOJICHCTBUU JIEKTPOMArHUTHOTO U3JTy4eHUs C BemecTBoM. OnTuyeckue
METO/Ibl aHaJIN3a. ATOMHAsl U MOJIEKYJISIpHAsi CHEKTPOCKOMusA. AGCOPOLIMOHHBIE U IMUCCUOHHBIE
METO/Ibl aHAJIM3A.

Moayasb 1. CriekTpaiabHbIe METObI aHATN3A

ATOMHO-3MHCCHOHHBIN CIIEKTPAJIbHBIN aHAJIN3.

Teopernueckue OCHOBBI aTOMHO-3MHCCHOHHOTO CHEKTPAJIbHOTO aHainu3a. McTouHuku
BO30YXKIEHUSI CHEKTPOB. ATOMHO-3MUCCHUOHHBIE JIMHEWuaThle crekTpel. lIpaBuna otOopa
3JIEKTPOHHBIX MEPEXO0/I0B. 3aMKUCh CHEKTPAIbHBIX JIMHUMA B BUAE T€PMOB. CXEMBbI 3JIEKTPOHHBIX
IIEpEX0I0B B aTOME 1IEJI0YHOro Merauia. Pacnipenenenue boibliMana 1 3aCeJIEeHHOCTb YPOBHEN
BO30YKJIEHHOTO COCTOSIHUSA. DaKTOphl, BIMSIONIME Ha WHTEHCHUBHOCTH CHEKTPAJbHBIX JTHHUIL.
[Tporiecchl HOHU3AIMH M CAMOTIOTJIONICHUS B Tu1a3Me, popmyia Caxa. CriekTpaibHble TPHOOPHI
M CHOCOOBI PEerucTpalnuu CrhekTpa (BU3yalbHbIH, (QoTorpaduueckuii u (HOTOIICKTPHUUSCKHIN).
KavecTBeHHBIN aHamu3, pacum(poBKa IMUCCHOHHBIX CHEKTPOB M WACHTH(HKAINS 3JIEMEHTOB
mo ux cnekrpaMm. KonumdectBeHHBIM aHanu3, popmyna Jlomakuna-I1lai6e. [IpakTuka aromHo-
SMHUCCHUOHHOM CIIEKTPOCKONMHUU. ATOMHO-3MUCCHOHHBIM aHajdu3 C HWHIYKTUBHO CBSI3aHHOU
M1a3MON. XMMHKO-CIIEKTPAJIbHBIE METO/Ibl aHAIH3A.

ATOMHO-3MHCCHOHHAs  (OTOMETpUs IuUIaMeHH. [a30Bble IUIAMEHa Kak  BHIBI
HU3KOTEMIIEPaTypHOH IUIa3Mbl, UX XapaKTepUCTHKA. biok-cxema IIaMeHHOro (oromerpa.
Bo3MokHOCTH MeTOAa M €ro OrpaHW4eHus. AHHOHHBIA W KaTHOHHBIM 3(dexTsl. MeTos
KOJIMYECTBEHHBIX OMpeleieHuii B miuamMeHHoi ¢otomerpun. Ilpemen oOHapyxeHws,
MPEIU3UOHHOCTD, CEJIEKTUBHOCTh. O01aCcTH MPUMEHEHHS.

ATOMHO-20COPOLMOHHAS CTIEKTPO(OTOMETPHS.

AToMHO-abcopOumonHas — crekrpodoromerpus. OOmas XapakTepUCTHKAa METO/A.
[TornomeHne 3MEKTPOMArHUTHOTO H3Iy4yeHUs CBOOOIHBIMH aToMaMu. biok-cxema mpubopa.
Hcrounnku MoHOXpoMmaTHueckoro uzinydeHus. Crocodsl aromuzanuu npoOsl. Moayasarop, ero
HazHaueHwe. M30uparenbHOCTh, JOCTOMHCTBA W  HemocTtaTku  MeTtojga. CpaBHeHuHe
AQHAJINTUYECKUX XapaKTEPUCTUK METOJ0B aTOMHON aOCOpPOLIMY U aTOMHOM SMUCCHUH.

MouJiekyJsipHasi CIEKTPOCKOMHUS.

CrextpodoToMeTpruiIecKuit aHAIN3. Mertob1 ONTUYECKOMN MOJIEKYJISIPHOM
cnekrpockonuu. llornomenne 37I€KTPOMarHUTHOTO M3IYyYEHUS MOJIEKYJIAMH. OJIEKTPOHHBIE
NEepexo/ibl U CHEKTPbl MOTJIOMIEHUS] MOJieKyd. CXeMbl 3JeKTpPOHHBIX nepexoioB. CpaBHeHUE
AHANIMTHYECKUX CHMTHAJIOB, 0OyclIOBIeHHbIX O-0 —Tepexoiamu, IepexolaMH C HepeHOCOM
3apsga W T-m — Tepexodamu. 3akoH byrepa-JlamGepra-Bepa. MomspHblii  kKoddduIment
norsomenuss  Criocobbl  ero  ompeaeneHus. OnTUMM3anMs — YCIOBHM — aHAIMTHYECKHX
onpezaeneHuii. Beioop onTuManeHOW AMMHBI BOJbl M pabouero ceetodunbTpa. KoHTpacTHOCTh
aHanmuTHYecKoW peakiuu. OTKIOHEHMS OT 3akoHa byrepa-JlamGepra-bepa. CpaBHeHue
doromeTpun U coekTpodoTOMeTpuM. Ammaparypa s CHEKTpo- U (HOTOMETPUUECKHUX
u3MepeHuil. XapakTtepucTuka (OTOMETPHUECKMX METOJOB aHanu3a. M30upaTenbHOCTh B
cnektpodoromerpu U ee oOecnedeHue. [IpuHIUN aJAUTUBHOCTH MOTJIOLICHUS B aHAJIU3e
OMHapHBIX CcMecel MoroImaKIMX BemecTB, Meron Pupopara. ToYHOCTb pe3yabTaTOB
doromerpuueckux onpenenenuil. Juddepennmansuas doromerpus. Meton ogHO- U
JBYCTOpOHHEH  muddepeHnuanbHol  GoTtoMeTpun. MeToabl  creKTpodOTOMETPUIECKOTO
TUTPOBAHUS.

Typonanmerpus u Hedenomerpus. JIloMHHeCHIEeHTHbIE METOABI AHAJIN3A.

TypOunumerpuueckuii U HedemomMeTpudyeckuii Metonsl aHanuza. PaccesHue cBerta
JUCTEpCHBIMU cucTeMaMu. CBs3b ONTUYECKOW INIOTHOCTH C KOHILIEHTpAaLMEW OMNpENessieMOro
BeniectBa. Koadduument mytHocTH cuctembl. TeopeTnyeckue OCHOBBI TYpOUAMMETPUH U
Hedenomerpun. YpaBHenue Panes. TpeGoBanus, npeabsBisieMble K UCIIOIb3YEMBIM PEAKIUSIM.
TypOunumerpruyeckuit KUHETHYECKUM MeTo1. BO3MOKHOCTH METO/10B.

JIromuHecHieHTHBIe MeTobl aHanu3a. diayopecuenuus u pochopecuenuus. [pumenenne
HHEPreTHUEcKOo auarpamMmsbl SIGJIOHCKOTO NMPU PaCCMOTPEHUH CHHIJIET-CUHIJIETHBIX U CHUHIJIET-

92



TPUILJIETHBIX 3JIEKTPOHHBIX NepexonoB. KonebarenbHas penakcauus U BHYTPEHHSS KOHBEPCHSL.
KBaHTOBBIII M 3Heprernueckuil BbIXOAbl. DaKkTOphl, BIUAIOIME HAa HWHTEHCUBHOCTh
¢uyopecueHnuy. TemnepaTypHoe W KOHLEHTpalLMOHHOE TymieHue QuyopecueHuuu. Ilpasuio
Crokca-Jlommens. CBsi3b CTPOCHHS MOJIEKYJIbI OPraHUYECKOTO COCIMHEHUSI C €T0 CIIOCOOHOCThIO
K (QuiyopecueHUMH. 3epKajbHas CUMMETpPUs CIEKTPOB IOIVIOIIEHUS U HUCIYCKaHus (IpaBUIIO
JlesmmnHa). 3akon BaBmiioBa. Cxema QuiyopuMeTpUyecKHX H3MepeHuil. BeiObop mepBUYHOTO M
BTOPUYHOTO CBETOQMIBTPOB. ['pagynpoBOuYHas 3aBUCUMOCTb U KOJIMYECTBEHHBIH aHAIM3.
OO6m1as xapakTepucTUKa METO1a.

MonyJb 2. DJIEKTPOXUMHUYECKAE METO/Ibl aHAJIN3a

Konaykromerpust 1 moTeHUMOMeTPHS

Knaccudukamms DXMA. Kinaccudukamusi 371€KTPOI0B U ICKTPOXUMUUECKHE METOJIBI.
[Tonspusyembie U Henomdsipuzyembie 37ekTpoabl B DXMA. Hcnonb3yemble XUMHUYECKHE H
NIEKTPOXUMUYECKHE PEeaKLUU, TpeOOBaHUs, PEABABISIEMbIE K TUM peakuusiM. Bo3moxHoCTH
OXMA.

KonnyktomeTpuss M KOHIyKTOMETpHUYecKoe TuTpoBaHue. OOmas XapakTepUCTHKa
MEeTOJa. YlenbHash M OSKBUBAJICHTHAs AJIEKTPONPOBOJHOCTh PACTBOPOB  3JIEKTPOJIMTOB.
ITonBuxHOCTH HOHOB. [IpsiMas KOHAYKTOMETPUS U KOHAYKTOMETPUYECKOE TUTpoBaHue. Kpusele
TuTpoBaHusd. DakTopsl, BAMAIOLIME Ha XOJA KPUBBIX TUTpoBaHMs. llpuHUuMIUManbHas cxema
YCTaHOBKH JUIsl KOHAYKTOMETPUYECKUX U3MEPEHUH, UCIOIb3yEMbIE IEKTPOAbl. Bo3mokHOCTH
METO/a, TOCTOMHCTBA, HENOCTAaTKU. [IpuMeps! onpeneneHui.

BeicokouactotHOoe TuUTpoBaHue. OcobenHoctu Merona. IlpuHnunuanbHas cxema
ycTaHOBKH. Mcrnonp3yemble MHAYKTUBHBIE U €MKOCTHBIE O€33JIEKTpOJHbIE SUEUKU. DPOpMBbI
KPUBBIX BBICOKOYAaCTOTHOTO THUTpoBaHusA. Amnmaparypa. BosmokHoctu wmertona. Ilpumepst
ONPEACIICHUMN.

[loreHunomeTpuss M NOTECHLIMOMETPUYECKOE TUTpoBaHMe. OIpeneicHue MeToAa.
Hcnons3zyemele sueliku. VHIMKATOpHBIE 3JEKTPOABI M AJIEKTPOAbl cpaBHEHHUs. MoHOMeTpus.
JlonHaHOBckuil u  1uddy3uoHHBIH noTeHuuansl. Kraccudukanus HMOHOCEIEKTHBHBIX
A1eKTpo0B. OCHOBHBIE XapaKTEPUCTUKU HOHOCEJIEKTHBHBIX 3JIEKTPOIOB Pa3jIMYHbIX THUIIOB.
[Ipuunnbl, 00ycrnoBIMBAIOIIME W30MPATEIBHOCTh 3JEKTPOAOB. YpaBHeHue Hukonbckoro-
Oiizenmana. Metonbl omnpeaeneHuss Ko3((UIHMEHTOB CEEKTUBHOCTH, BEPXHEIO0 M HMKHETO
npejena Jauana3oHa OIpelesseMbIX CoAep)KaHuH. YTiaoBod KoO3((UIMEHT 3JIEKTPOAHOM
¢yHKIMU. MeToapl KOJMYECTBEHHBIX OIpENeleHU M yciaoBHs UX nOpuMeHeHus. [Ipsmas
noreHuuomerpus (pH-merpus, monomerpus). Bozmoxnoctn Merona. MeToasl TUTpOBaHMS.
O06paboTka KpUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBaHUA. MeTo bl 100aBOK.

BosbTamMnepomMerpuyeckrue MeToAbl AaHAJIN3a. AMIIEPOMETPHYECKOe THTPOBAaHHeE.

Bonbramnepomerpuueckue Meronabl aHanuza. Kiaccuueckas mossporpadusi, OCHOBBI
Metoza. [IpuHIMIUanpHas cxeMa noysiporpaguueckoil ycTaHoBKU. Mcronb3yeMble 3JE€KTPOIbI,
TpeOoBaHus, NpeabsABIseMble K 3JeKTpojaM. [lonspu3annoHHbIE KpUBbIE HWHAWKATOPHBIX
NMEKTpOoNOB. PTyTHBIM KamaromMid 3J€KTpOA, TBEpAble d3aeKTpoAsl. [lomsiporpammsl.
WuTepnperanus nonsiporpamm. OcTaTOYHBIM M KOHAEHCATOPHBIM Toku. dapaneeBCKUi TOK.
CpoiictBa mpenensHOoro Au(@y3noHHOro Toka. YpaBHeHue MnbpkoBuua. VYpaBHEHUE
nossiporpadudeckoit BosmHbl ['elipoBckoro. [loTennman momyBosiHbl. BeiOOp M Ha3zHaueHue
noJsiporpaguueckoro ¢GoHa. AHOMaIWU Ha MOJNAPOrpadUUecKuX KPHUBBIX M UX YCTpaHEHHE.
KauecTBeHHBIN U KOJIMYECTBEHHBIN Noysgporpadguueckuil ananu3. CoBpeMeHHbIE HaNpaBIICHUS
pa3BuTHs BosibTamnepoMeTpuu. OONAacTH MCHOIB30BaHUA. BO3MOXHOCTH, TOCTOMHCTBA H
HEZ0CTaTKU METO/1a.

Amnepomerpuueckoe THTpoBaHue. OOmas xapakTepucTuka merona. Bwibop ycnmoBuii
aMIepOMETPUUYECKUX H3MepeHuil. [TpunnunuanbHast cxema YCTaHOBKH IS
aMIIEPOMETPUYECKOTO TUTPOBaHUA. THUIBI KpHUBBIX TUTpOBaHuA. buammepomerpuueckoe
TUTPOBAHUE, YCIOBUS aMIEPOMETPUYECKUX H3MEpPEHUHl ¢ JABYMS HWHAUKATOPHBIMU
anekTponaMu. KpuBble TuUTpoBaHusA. B0O3MOXHOCTHM, JOCTOMHCTBA W HENOCTATKHM METOJA.
[Ipumephl IpaKTUYECKOTO UCIIOIb30BAHMS.

93



Kynonomerpuueckuit Meron ananmmza. Kiaccudukamuss METONOB KYJIOHOMETPHH.
OOvenunennsii  3akoH  @Papages. Breixonm mo Toky. Ilpsmas  KymoHoOMeTpuss U
KyJIOHOMeTpuueckoe  TuTpoBaHue  OcoOeHHocT  MeTonoB.  KynoHomerpus — mpu
KOHTPOJIMPYEMOM [OTEHIMAJIE W IpU KOHTposnpyeMoM Toke. llonsipu3anoHHbIE KpUBBIE.
Br10op norennuana paboyero anekrpoja. Pacyer konuuecTBa 3I€KTPUUECTBA, 3aTPAUCHHOTO Ha
NEKTPOXUMUYECKYIO peakuuto. [IpuHnunuanbHas cxema KyJIOHOMETPUYECKOW YCTaHOBKH.
Ob6nacte npumeHenus. KynoHomeTrpuyeckoe THTpoBaHue. BbIOOp TOKa 3nekTponusa.
OcobeHHOCTH TeHepUPOBaHHOTO TUTpaHTa. CriocoObl MHANKAIMN KOHEYHON TOYKM TUTPOBAHUS
(BU3yanbHble M HMHCTpyMeHTaibHble). [IpuHLMOManbHas  cXemMa  yYCTaHOBKM  JJIS
KYJIOHOMETPUYECKOr0 TUTpoBaHUs. [IpakTHueckoe NMpuMEHEHUE METOla, €ro JIOCTOMHCTBA U
HEJOCTaTKH.

DnekTporpaBuMeTpudeckuii aHanmu3. CrmocoObl BBITIONHEHUs omnpeneiacHuil. OOrmas
xapakTepuctuka Mertoja. IIpomecchbl, mpoTekaromue Hpu 3JIeKTposinze. BriOOp 371eKTpooB.
VYcnoBust anekTpoocaxaeHus. TpeOoBaHus, TNpeabsBIsEMbIE K OC3JAKaM Ha DSJIEKTPOAAX.
Hcnonp30BaHne  ANIEKTPOOCAXKAEHUS JUId  LEJIed KOHLEHTPUPOBAHMs, OIPEINEICHHS U
pazaenenus. BuyrpeHnuii 3nekTposus3. JJOCTOMHCTBA M HENOCTATKA METO/IA.

Moayasb 3. XpomaTorpapuieckue METO/1bl aHaJIN3a

TeopeTnueckne 0CHOBBI XpoMaTOrpagu4ecKuX MeTO10B.

OOnactu mnpUMeHEHHs XpoMaTorpauyeckux METOJOB aHalu3a. XpoMarorpaMma.
[Mapamerper ynepxkuBanus. DPU3NKO-XUMHUYECKHE OCHOBBI XPOMATOTPaHUUECKOro Iporecca.
Knaccudukanus MeTonoB xpomarorpaduu Mo arperaTHoMy COCTOSHUIO (a3, 1Mo MeXaHU3MY
pasnenenus U crocody odopmitenus mporecca. OCHOBBI XpoMaTOrpauuecKkoro pas3aeiieHusl.
Kosdduuuent pacnpenenenus u ko3dpduuuent pasnenenns. OCHOBHON 3aKOH XpoMaTorpadum.
B3anmMocBsi3b (hOpMBI BEIXOHOM KPUBOH M H30TEPMBI COPOIIMH B KOJIOHOYHOM Xpomartorpadum,
AQHAJINTUYECKUN acleKT 3TOH 3aBUCUMOCTH. (DakTOphl, BIMSAIOLIME HAa CKOPOCTH JBM)KECHUS
xpomatorpaguueckoil 30Hbl. Teopusi TeopeTHUECKUX Tapesok. Teopernueckas Tapelika.
BeicoTa, skBHMBajeHTHas TeopeTHueckoil Tapenke. Kunernueckas Teopusi Xxpomartorpadum.
VYpaaeane Ban-/leemrepa. Kputepuu sddexTuBHOCTH XpomMarorpadudeckoro mporecca.
Crenenp pasneneHuss W KpUTEpuM celeKTUBHOCTH. Kpurepuit paspenenus. Onrtumusanus
IIPOLIECCOB pa3/IEJICHUs CMECEH BEIECTB.

I'azosxknaxocrHas xpomarorpagus.

OO6mrast xapaktepuctuka merona. [IpuHUMNUanmpHas cxeMa Ta3oBOr0 Xpomarorpada.
VYcrpoiicTBO W Ha3HaueHMe y3l0B xpomarorpada. TpeOoBaHusi, mpenbsBIseMble K
HENOJIBUKHOM U moJIBUKHOM (pa3am. [leTekTopsl, ux kiaccupukanus U TpeOOBaHUS K HUM.

Metoabl uIeHTU(UKALMK BELIECTB B Tra30BOM xpomarorpaduu. JluHelHele u
Jorapu@MuUecKue MHACKCH ynep:kuBaHus. KoppensiuoHHbIE ypaBHEHHUS: CBSI3b IapaMeTpoOB
yIEpKUBaHHUsI KOMIIOHEHTOB C MX (PU3MKO-XMMHUYECKMMHU cBoiicTBaMu. KadecTBeHHBIN aHamu3
1o JjorapuMuuecKuM HHAEKcaM ynepkuBaHus KoBada. MeToasl KOJMYECTBEHHOIO aHAIU3a:
MeTO/i aOCOJIOTHOM TIpajyMpOBKH, METOJl HOPMHUPOBKH, METOJ BHYTPEHHEro CTaHJIapTa.
[TonpaBounble KO3 PUIMEHTHI K IIOUIaAIM MUKOB. [IprMepsl MpakTHYECKOro MCIOJIb30BAHUS
ra3oBoil xpomarorpadus.

KuakocrHas xpomarorpadus.

Knaccupukanus meromoB kuakocTHOM xpomarorpaduu. OcobenHoctu BDXKX.
[IpuHnMnuanpHas cxema >KUIKOCTHOrO Xpomarorpada BbICOKOTO JaBiieHUsl. THUIIBI 1E€TEKTOPOB
B BOXX. XKuakoctHo-ancopbunonnas BDXKX. HopmansHo-(ha3zoBbiii u 00paiieHo-(a30BbIii
BapHaHThl: COPOEHTHI, 3JIIOEHTHI, pa3/eisieMble BellecTBa. UMbl B3aUMOJIEHCTBUSL COpPOEHT-
BEIIECTBO, COPOCHT-AIIIOEHT, HioeHT-BeniectBO B BOXX. Vpasnenne Kuokca. Paxtop
€MKOCTH, ero ¢usnyeckuil cMmbici. ['pagueHtHoe smroupoBaHue. BnusuHue sddextuBHOCTH,
CEJIEKTUBHOCTU U EMKOCTH KOJIOHKH Ha pa3JIeJIeHHE CMECel aHAIIM3UPYEMBIX BellecTB. MeTobl
WJeHTU(DHUKAIIMN BEIIECTB U KOJMYeCTBEHHOTro aHanu3a B BOXKX. JlocTromHCTBa M HEOCTaTKH
BD2XX. Hon-napnas xpomarorpadus, mpuMepbl NpakTHUECKOro ucroib3oBanus BOXKX B
aHanuse.
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Pacnipenenurenbras Oymaxknass xpomarorpadus. OcHOBBI OyMakHOW Xpomatorpadumu.
[MonBuxkHass u HemoaBWXHAsg ¢a3pl. MUKCOTPONHBIA psiag pacTBopuTeneld. TpeboBaHUS K
xpomatorpaduueckoii Oymare. Xpomarorpaduyeckue MapameTrpsl. THIBI XpoMaTorpamm:
OJHOMEpHasi, JByYMEpHas, Kpyrosas, osiekTpodopernyeckas. Merox oOpameHHbIX (Das.
3aBucuMOCTh (DOpPMBI MSITHA OT BHUJA M30TEPMBI pacmpenerneHus. Meronabl HAEHTU(UKALNUN
BEIIECTB Ha OyMakHOi XpomaTtorpamme. KonuuecTBeHHBIH aHaIM3 B MeEToJE OYMa)kKHOM
xpomatorpaduu. JlocTouHCTBA U HEIOCTaTKH MeToaa. O61acTh MpUMEHEHUS!.

HNonooOmenHnass u wuoHHass xpomarorpadus. CymHocts Mertoga. TpebGoBanus,
MpeIbsABIsiEMbIC K peaklusIM HOHHOTO oOMeHa. OCOOEHHOCTH HOHOOOMEHHOM Xpomatorpaduu.
HNonoobmennoe paBHoBecue. KoHcraHTa HOHHOrO oOmeHa. M30TepMbl HMOHHOTO OOMEHa.
BrusiHue KOHCTaHTBI HOHHOTO OOMeHa Ha (GopMy HM30T€pMbl HOHHOTO oOMeHa. KosddunmeHnt
ceneKTUBHOCTH. CHHTETHYECKNE NOHOOOMEHHUKH, KATHOHUTHI U aHMOHUTHL. Knaccugukanus u
cBoiictBa. CopOuuoHHble psiaAbl. Bumbl OOMEHHOW €MKOCTH HMOHOOOMEHHHMKOB. BbiOop
ONTUMAJILHBIX YCJIOBUI MOHOOOMEHHOTO paszzenieHus BemiecTB. [IprMeHeHHe HOHOOOMEHHOM
xpomaTtorpauu B aHAIUTUYECKOW XMMHMHM OPTraHMYECKUX M HEOPraHMYECKUX COEIMHCHMIA:
paszieneHue, OYMCTKA, KOHIGHTpHpoBaHWE M T.O. [IpuMepsl npuMeHEeHUs HOHOOOMEHHOM
xpomaTtorpaguu B TEXHOJOTHYEeCKHX mporeccax. HMonnas xpomarorpadus. brok-cxema
MOHHOTO Xpomatorpada. Pasgensionmie ¥ KOMIEHCAMOHHBIE KOJOHKH. J[€TEKTOpEHI.
[IpuMmeHeHne B aHATUTUYECKON XUMUHU. AHATTUTHYECKHE BOZMOKHOCTH METOA.

I'enp-xpomarorpadus. IlogBwxknas u  HenmonBwkHas ¢asel. OOmee ypaBHEHHE,
omuchIBaroliee mpoiecc reiab-xpomarorpadguu. Copoentsl. OOmuil, BHEIMIHUNA U BHYTPEHHUUN
oobembl rens. [lapameTpsr amoupoBanusi. Beipakenue s koddduumenta pacupeneneHus u
KOHCTaHTBl JOCTYMMHOCTH. Bo3MoOXXHOCTH Trenb-xpoMartorpaduu. I[lpumepbl mpakTHUECKOro
HCIOJIb30BaHUS.

ABTOMATHYECKUNA ¥ aBTOMATH3WPOBAHHBIM aHanmM3: LeTu U 3a7add. J(uckpeTHbIe
aBTOMaTU4yecKue aHanu3atopbl. [IpuHIMN IeHCTBUS, TOCTOMHCTBA U HehocTaTKu. IIpoTouHbie
METOJIbl aHaNM3a pacTBOpPOB. HempepbIBHBINM MPOTOUHBIN aHAIM3 U MPOTOYHO-HMHKEKIIMOHHBIN
aHaJIN3.

4. O0beM y4eOHOH JUCHHILINHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIUHUIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHHIJIMHBI 0 Y4e0HOMY IJIaAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTopHble paboThI - -
CamocrositesbHas padora (CP): 2,22 80
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NporpaMMbl AUCHHUILINHBI
O6uas xumuyeckasi texuosorusi (61.B.7[B.4.1)

1. Heap aMCHMIUIMHBI - T[IOJIy4d€HHE 3HAHUW B 00JIaCTH peaau3alud XHUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (PU3UKO-XUMHUUECKUX OCOOEHHOCTEH MpOTEeKaroImuX
peakiuii, BbIOOpa ONTHUMAJIBHBIX YCIOBHI pealn3yeMbIX MpOIECCOB, BbIOOpa 3(PEKTUBHBIX
PEaKTOpOB, MPHOOPETEHUSI HABBIKOB B COCTABJICHUU MaTE€pPHAJIbHBIX M TEIUIOBBIX OAlaHCOB, B
pacueTe MpOIECCOB M PEaKTOPOB HA OCHOBE MATEMAaTHMUECKOTO MOJEIUPOBAHMS, IMOJIyYEHUS
3HaHUH B 00J1aCTH pa3pabOTKH SHEProcOeperarInux XuMUKo-Texnonornueckux cucreM (XTC),
0€30TXO/IHBIX U MaJIOOTXOJHBIX TEXHOJOTUI Ha MPUMEPE COBPEMEHHBIX IPOU3BOJICTB.

2. B pe3yabraTe u3y4YeHUs] IMCHUIUIMHBI OOy4YaloIiMiicd 1O mporpamme
0akaJjlaBpUaTa J{0JI7KeH:
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Obnaoame cnenyrommmu o0mekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMH:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYUYHBIX
JTUCIUIUIAH, JUCIHHMIUIAH  0OmenpodecCHOHaNbHOIO MHKJIA B 00BEME HE0OXOIAUMOM B
npodecCHOHANbHOM  JESITENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HUX TOJXOJIOB, METOJIOB M pPE3yJIbTaTOB MAaTEMAaTHYECKOTO aHalu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepruMeHTanbHoro uccieaosanus (OITK-1);

- CHOCOOHOCTBIO MPUMEHSTh HABBIKM HCIIOJNB30BaHUS (MOJ] PYKOBOACTBOM) METOJIOB
MOJICJIUPOBAHUS, OLIEHKH, [MPOTHO3UPOBAHUS W ONTUMU3AIMHN TEXHOJOTUYECKUX IMPOILIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHJAPTH3ALUH U cepTUHUKAIUU MaTepuainoB u npoueccoB ([1K-4);

- CIOCOOHOCTHIO TMPUMEHSTh HAaBBIKM HCIOJNB30BAHUS TEXHUYECKHX CpPEICTB s
U3MEPEHUSI U KOHTPOJISI OCHOBHBIX IMapaMETPOB TEXHOJOTUYECKHX IMPOIECCOB MOJYUYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHII, (Yy/UICPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMaTepHaioB U uszaenuit u3z vux (IK-7).

3Hamy:

- OCHOBBI TEOPUHU XUMUYECKUX MPOLIECCOB U PEAKTOPOB;

- METOJOJIOTHIO MCCIEOBAHMS B3aUMOJICUCTBUSA XUMHUECKUX MPEBPAIICHUN U SBJICHUN
IIEpeHOCa Ha BCEX MACIITAOHbIX YPOBHSX;

- METOJIMKY BbIOOpA peakTopa U pacuéra mporecca B HEM;

- OCHOBHBIE PEAKIIMOHHBIC MPOIIECCHI U PEAKTOPHI XUMUYECKON 1 OMOTEXHOJIOTHH;

- OCHOBHBIE IIPHUHIIUIIBI OPraHU3alMU XUMUYECKOTO MPOU3BOICTBA, €r0 UEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OlleHKH 3()(HEKTHBHOCTH MPOU3BOJICTBA;

- OCHOBHBIE XUMUYECKHE MPOU3BOJICTBA;

ymemy:

- paccuMTaTh OCHOBHBIE XapaKTEPUCTHUKU XUMUYECKOTO MPOIIecca;

- BBIOpATh PAMOHAIBHYIO CXEMY MPOU3BOACTBA 3aIaHHOTO MPOIYKTA;

- OLICHUTH TEXHOJOTUYECKYIO 3((HEeKTUBHOCTH IPOU3BOICTBA;

- BEIOpaTh A PEKTUBHBII THUIT pEaKTopa;

- IPOBECTHU PacUeT TEXHOJIOTUYECKUX MMapaMeTpoB JJIs 33JJaHHOTO MPOIecca;

- OTIPEACIIUTD IMapaMeTPhbl HAWTYUIIEH OpraHU3aIH MPOIecca B XUMUUECKOM PEAKTOPE.

61a0emn:

- MeToJIaMu aHaju3a 3QPEeKTUBHOCTU PAOOTHI XMMHUECKUX MPOU3BO/ICTB;

- METOJJaMU pPacyeTa U aHaju3a MPOLECCOB B XMMUYECKUX PEAKTOPaX, OMPEAeIICHUS
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

- METO/IaMHU BbIOOPA XUMHUYECKHX PEAKTOPOB.

3. KpaTkoe coaep:kaHue TUCHUTLIAHBI

Moayas 1. XuMu4yeckasi TEXHOJIOTMS U XUMHYECKOe POU3BOACTBO

1.1. OcHOBHBIE OTIPECICHHS U TOTOKECHHUS.

XuMudeckass TEXHOJOTHS - Hayka OO0 SKOHOMHYECKH, SKOJOTHYECKH M COLHAIbHO
000CHOBAaHHBIX CIIOCO0AX W MpoIeccax NepepadOTKU ChIPhS C M3MEHEHHEM €ro cocTaBa M
CBOICTB MyTeM MPOBEICHUS XMUMHUYECKUX U (U3UKO-XMMHUYECKHUX MPEBPAIICHUN B MPEIMETHI
noTpeOyeHuss U cpeacTBa mpou3BoaAcTBa. OOBEKT XUMHUYECKOM TEXHOJIOTMH - XHMHYECKOE
MPOU3BOJCTBO. MeXOTpaciieBO XapakTep XUMHUYECKON TEXHOJOruu. Pa3BUTHE XMMHUUYECKHX
MIPOU3BOACTB U XUMHUUYECKON TEXHOJOTHMU. MeCTO XMMHUYECKON TEXHOJOTUH B MPOMBIILICHHON
chepe U METOJOB XUMHUYECKOW TEXHOJOTHH B HEXMMUYECKUX OTPACISAX MPOMBIIUICHHOCTH.
MeTtoapl XUMHUYECKOW TEXHOJIOTMH — CHCTEMHBIM aHaJiu3 M METOJbl MaTEeMaTHYECKOTO
MozenupoBaHusa. CUCTEMHBI aHAJIM3 CIOKHBIX CXE€M M B3aUMOJCHCTBUN 3JIEMEHTOB CXEMbI —
MOHSTHE U coziepkaHue MeToaa. DU3nYecKoe 1 MaTEMAaTUIECKOe MOJIEITHPOBAHNE, OTIPEICTICHNE
U OCHOBHBIE TOHSITHUS, UX MECTO B WHXCHEPHO-XUMHUYECKHX MCCIEIOBAHUSAX U pa3padoTKax.
MecTo W 3HaYe€HWE HATYPHOTO WM BBIUUCIUTEIBHOTO JKcrmepuMeHTta. CoaepaHue W 3aJadu
y4eOHOT0 Kypca.

1.2. Xumuyeckoe npou3BOJCTBO.
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[lonsiTME O XMMHMYECKOM MPOMU3BOJACTBE KaK O CHCTEME MallMH U allaparos,
COECIMHEHHBIX MAaTEpUaJIbHBIMU U SHEPreTUYECKMMHM IOTOKAaMH, B KOTOPBIX OCYLIECTBIISIFOTCS
B3aMMOCBSI3aHHbIE XUMHUECKUE MPEBPALICHUs U (PU3HUYECKHE MPOLECChl epepadOTKU ChIPbs B
OpOAYKTH. MHOTO(YHKIIMOHAIBHOCTE XMMHYECKOTO TPOM3BOJCTBA - MOJYYEHUE MPOAYKTOB,
9HEpro- u pecypcocOepexeHre, MUHUMH3alMsl BO3AEHCTBUS Ha OKpYyXarolryto cpeay. O6mas
CTPYKTypa XHMHUYECKOTO MPOU3BOACTBA - COOCTBEHHO XMMMYECKOE IIPOM3BOJICTBO, XPAHEHHE
CBIPbsI U NMPOIYKLIHUHU, TPAHCIOPT, CUCTEMBI KOHTPOJISL U Oe30macHOCcTU. OCHOBHBIE MOJCHCTEMBI
XMMHUYECKOTO TPOU3BOJICTBA - MOJTOTOBKA CHIPbS M MaTepUANIOB, XMMHUYECKHE H (U3UKO-
XMMHUYECKHE IPEBPAILEHUsS. BBIJEICHUE IMPOAYKTOB, 00E3BpEKMBAHME YTUIM3AalMUS OTXOJOB,
TEIUIO- W DHEProoOecreyeHue, BOAONOATOTOBKA, YIpaBICHHE MPOU3BOACTBOM. (OCHOBHBIC
TE€XHOJIOTMYECKHE KOMIIOHEHTBl - CBIpbE, BCIIOMOraTElIbHbIE MaTepUalbl, OCHOBHOM U
JIOTIOJTHUTEIIbHBIN IPOJYKTHI, OTXO/Ibl, SHEPIrETUUECKUE PECYPCHI, 000PYI0BAaHUE, CTPOUTEIIbHBIE
KOHCTPYKLIUHU U IPUOOPBI, TPOU3BOACTBEHHBIN IIEPCOHAIL.

KauecTBeHHBIE M KOJIMYECTBEHHBIE IIOKAa3aTe€lM  XUMHYECKOrO  IIPOU3BOJCTBA:
TE€XHOJIOTUYECKHE I0KA3aTelu - IMPOU3BOAUTENBHOCTh W MOIIHOCTh IIPOM3BOJCTBA, BBIXOJ
IOPOAYKTa, PACXOAHBIE KOA(PUIMEHTH MO CHIPbIO W JHEPrUU, WHTEHCUBHOCTH IPOIIECCOB,
Ka4ecTBO NPOAYKTa; SKOHOMHYECKHE I10Ka3aTesld - ce0eCTOMMOCTb HMPOAYKTa, IPUBEICHHBIC
3aTpaThl, YACIbHBIC KallUTAIBHBIE 3aTPAThI, POU3BOJUTEIBHOCTh TPYIA; DKCILIyaTALlMOHHBIC
IOKa3aTeau - Ha/le)KHOCTh M 0€30MacCHOCTh (DYHKLIMOHUPOBAHUS CUCTEMBI, UyBCTBUTEIBHOCTb,
pPeryaupyeMocTb MU YIPaBISEMOCTh IIPOLIECCA; COLMAIBHBIE IIOKA3aTelM - BO3JEHCTBHE HA
OKPY’KaIOIIYIO cpealy, 0€30MacHOCTh OOCITYKUBaHMsI, CTETIEHb MEXaHU3allUU 1 aBTOMATU3aL1H.

1.3. CeippeBbie pecypchl, BOJIa M 3HEPTUSI B XUMUUECKOM IIPOU3BO/ICTBE.

Knaccudukanus chlppeBBIX pecypcoB IO pa3iIMYHbIM MpH3HaKam - (a3oBomy
COCTOSIHUIO, IIPOUCXOXKJIEHUIO, HCTOYHUKaM. MHUHepaibHOE ChIpbe (pyIbl M TOJIE3HBIE
UCKOIIaeMbl€), OPraHUYECKOE MPUPOJHOE ChIpbE (IOPIOUME HCKOIAEMbIE), PACTUTENBHOE U
KUBOTHOE ChIPbE, BTOPUYHOE CHIPbE - MX MCIOJb30BAHUE U NyTU nepepaboTku. OCHOBHBIE
crocoObl NEPBUYHOM 00pabOTKH ChIpbs (0OOraiieHue, O4YMCTKa, MOATOTOBKA K TPAHCIIOPTUPOBKE
u nepepaborke). I[loHsATHE, CYIIHOCTP M MpPHUMEpPHI YIIyOJIEHUS WCHOJIB30BAHUS CBHIPHS,
KOMOMHUPOBaHMS IPOU3BOJICTB U KOMIUIEKCHOM NepepabOTKU ChIPbsL.

3HaueHue U MCMOJIb30BaHHE BOJABI B XMMHUYECKHUX IMPOU3BOJCTBaX. VMCTOYHUKU BOJBI.
TpeboBaHMs K TEXHOJIOrMYecKod U ObITOBOW Boje. IIpoMbllluleHHass MOATOTOBKA BOJBI U
METOJIbl €€ OUMCTKU OT npumeceil. OCHOBHBIE METOJbI KOHTPOJS KadecTBa BOJbl. DKOHOMMHS
BOJIONOTpeOIeHHS B TPOU3BOICTBE. BOI00OOPOTHBIE CHCTEMBI.

Bunel ¥ HMCTOYHHMKM DHEPrMM B XHMHUYECKOM MNPOMBINIIEHHOCTH. Macmtadbl
noTpeOsieHuss U CHocoObl yMEHBIIEHUs »HepreTudeckux 3arpar. CyIHOCTh U MpPHUMEpPHI
pereHepan W peKylnepaluyd >SHEPrUuu. OHEProTeXHOJIOIMYECKHe CHCTeMbl. BropuuHble
HHEPIreTUYECKUE PECYPCHI.

Mopayab 2. TeopeTnueckue 0CHOBbI XMMHYECKHX NPOLECCOB M PEaKTOPOB

2.1. OCHOBHBIE ONIPENENEHUS] U MTOJIOKEHHUS

PU3HKO-XUMHUYECKUE 3aKOHOMEPHOCTHU XUMHUYECKHX MIpeBpaLeHUH -
CTEXMOMETPUYECKUE, TEPMOAMHAMHUUYECKHE, KUHeTHueckue. Ilokazarenn  XMMHUYECKOTO
IIPEBpAIEHUs] - CTETIEHb IPEBPAICHUs, BBIXO/ NPOAYKTa, MHTErpajdbHas U JuddepeHnnanbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKLIMH U NIPEBPALLEHUS PEareHTOB.

2.2. XuMHYECKHUE MPOIECCHI.

Omnpenenenne. Knaccudukanus XMMHUYECKHX IPOLECCOB MO PA3TUYHBIM NPU3HAKAM -
XUMHYECKMM (BHJ XHMUYECKOM pEaKIMH, TEePMOJMHAMUYECKHE XapaKTePUCTUKH, CXeMa
npeBpalieHuii) 1 (a30BbIM (YUCIIO U arperaTHoe cocTosiHue (haz).

I'omorenHsIil xumMuueckuil npouecc. OnpeneneHue U nNpuMepsl. BiausHue XUMHUYECKHX
NPU3HAKOB M YCIOBUI MPOTEKaHUS Ipoliecca Ha ero nokasarenu. CrnocoObl MHTEHCU(UKAITUH.

[lonsTre ontuManbHBIX TemmepaTyp. ONTUMalbHBIE TEMIEpPaTyphl A OOpaTUMBIX U
HEOOPaTHUMBIX K30~ U SHJOTEPMUYECKUX PEAKIIHA.
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['eTeporeHHsblil (HEKaTAIUTUYECKHH) XUMUYECKU mporecc. OmnpeneneHue U MpUMEPHI.
CrpykTypa mpouecca U ero cocramisgmoomue (craaun). Habmogaemas cKOpOCTb XUMHUYECKOTO
npespatienus. O6nactu (pexxuMbl) MPOTEKaHUs Mpoliecca, IUMUTUPYIOLIAs CTa U

I'eteporennslii XxuMHUECKUil mporecc '"raz (KUIKOCTh) - TBepaoe". OOocHoBaHmE,
MOCTPOCHUE U aHAIN3 MAaTeMAaTHUYECKON MOJIeNH ISl peakiuil ropeHus (Moienb "CKUMAIOIIAsICS
chepa) m TOmMOXMMHUECKOW (Moaens "c HeB3aumopaelcTByrommM sapom"). Habmomaemas
CKOPOCTh MpEBpAILEHUS, BpeMsl MPEBpAIlleHUs M MYyTH UHTCHCU(PHUKAIUHU IS Pa3TUYHBIX
oOnacTel MpoTEKaHus IIpoLecca.

I'eTeporeHHblii XUMUYECKUA Tpolecc '"ra3 (BKUIKOCTh) - JKUIKOCTh'. OOOCHOBaHUE,
NOCTPOCHHE M aHaJIM3 MareMaThuecko mozenu. HaOmromaemas CKOpOCTh IpeBpallieHUs U
obnactu nporekanus npouecca. [Iytn uaTeHcudukanyu 1uist pa3aIMuHbIX PEKUMOB MpoIiecca.

Karanutuueckuit mpouecc. Ompenenenue, kinaccuukamnus, npumepbl. ['ereporeHHbIN
KaTajau3 Ha TBepAoM KartanuzaTope. OOOCHOBaHME, MOCTPOCHHE U aHAIM3 MaTEeMaTHYeCKOM
MOJIENIM Ha KaTaJUTUYECKOW MOBEPXHOCTH M B MOPHCTOM 3epHE Karaiuzaropa. Habmomaemas
CKOpPOCTh TpeBpalleHus u objacTu mnporekanus mnporecca. CrTeneHb HUCHOIb30BaHUS
BHYTpEHHEH moBepxHOoCcTH. [Tyt HHTeHCHpHUKAINK KaTAIUTHYECKUX MPOIIECCOB.

2.3. XuMHU4Y€eCKHEe PEaKTOPHI.

OnpeneneHre M Ha3HAYEHHE XHMHUYECKOIO peakTopa. PeakTopbl B XMMHUYECKUX U
HEXMMHMUYECKUX OTpacisiXx MpoMbliieHHOCTH. OO030p THUIOB XHMHUYECKUX PEAKTOPOB, WX
CTPYKTYpHBIE DJIEMEHTHl (peaklMOHHAas 30HA, YCTPOMCTBa BBOJAa U BBIBOJA, CMEIIEHUS,
pas3fiesieHuss U pachpeiesieHus] MOTOKOB, TEIUIOOOMEHHBIE 3JIE€MEHTHI), OCHOBHBIE MPOIECCHl U
SIBIICHHS B HUX.

CucremaTu3aius MpoleccoB B XMMHUYECKOM PEAKTOpE MO MaciuTtady MX MpPOTEKaHUS:
XUMHYECKasl peaklMsl, XUMHUYECKUH IIpolecc B JJIEMEHTapHOM 00beMe, IpolecCchl B
PEaKIIMOHHOM 3JIEMEHTE U B PEaKTOPE B IIEJIOM, - UX B3aUMOCBS3b U HepapXHuecKas CTPYKTypa
MaTeMaTUYeCKOl MOJeNlu mpouecca B peakrope. IIpumepsl mpoiieccoB B pa3iuyHBIX BHAAX
XUMHYECKHX PEaKTOPOB.

Knaccudukanus mporeccoB B peakTopax Mo pa3inyHbIM IPU3HAKAM - BHJI XUMHUYECKOTO
mpolecca, OpraHu3als IMOTOKOB pPEareHTOB (CXeMa [BIKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa IOTOKOB B PEAaKIIMOHHOW 30HE), OpraHU3alus TEIJIOBbIX OTOKOB (TEIJIOBOM PEXUM,
cxeMma Teroo0MeHa), CTallMOHApHOCTh Mpoliecca.

O6ocHOBaHME M TIOCTPOEHHME MaTeMaTHMYeCKOHM MOJEelIM Ipolecca B PpeakTopax
Pa3IMYHOIO THUIMA KaK CHUCTEMbl YpaBHEHHH MaTepHUaribHOIO U TEIJIOBOrO 0ajlaHCOB Ha OCHOBE
JAHHBIX O CTPYKTYpe IOTOKA, XMMHUYECKUX IpPEBpAIllEHUsAX, SBICHMUSIX IEpeHoca Teruia u
BEIIeCTBA W MX B3auMojedcTBuM. CucreMaTuzanMs U KilaccHu(UKanus MaTeMaTHYeCKUX
MoJIeJIeH MPOLIECCOB B peaKTOpax.

N3oTepMuueckne mpolecchl B XMMHUYECKOM peakTope. BimsHHME CTpyKTyphel IOTOKa
(ueanbHOE CMEIIEHHE M BBITECHEHHWE), CTAalMOHAPHOCTHU TMpolecca (IPOTOYHBIM H
NEepUOIMYECKUl), TapaMeTpOB U YCIOBUI MPOTEKaHHUs Mpolecca (TemnepaTypa, KOHIEHTpalus,
JaBjieHue, 00beM PEaKIIMOHHOM 30HbI, BpEMsl), BUJla XMMUYECKON peakiuu (IpocTasi U CIOoXKHasl,
oOpatumast U HeoOpaTumas) M ee HapaMeTpoB Ha NPOQHIM KOHIEHTpalUd U IOKa3zaTelu
npouecca B peakTope (CTeNeHb MPEeBpPALIEHHs, BBIXOJ IMPOIYKTa, CEIEKTUBHOCTH IPOIECCa).
OcHoBBl pacyera mnpouecca B peaktope. ComocraBneHue 3(QQPEeKTUBHOCTH TNPOLECCOB B
peaxKTopax, OMUCHIBAEMBIX MOJIEISIMH HJ1€aTbHOTO CMEIIEHUS U BHITECHEHUSI.

HeunzorepMuueckue npoueccsl B XMMHYECKMX peakTtopax. OpraHuzanus TEIUIOBBIX
MOTOKOB U PEKMMOB B XUMHYECKHUX peakTopax. Pacrpenenenue remnepaTypsl, KOHUEHTpalUui U
CTENEHM TPEBpAIECHUsS B PEAKTOPE B PEXKHUMAX HJCAIBHOIO CMEUIEHHMSI U BBITECHEHUS,
aanabaTH4eckoM u c TermiooOMeHoM. CBs3b TemmepaTypbl M CTENEHHU IpEeBpallleHus B
anuabatudyeckoM mporecce. ComocTaBieHHE € HM30TEPMUUYECKUM pEeXUMOM. Yucio u
YCTOMYMBOCTD CTAIIMOHAPHBIX PEKUMOB B PEAKTOPaX UJI€ATbHOIO CMEIIECHUS.

2.4. IIpoMbIIIIEHHBIE XUMUYECKHE PEAKTOPBHI.
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Ha xOHKpeTHBIX mpuMepax MPeaIMETHO pacCMaTPUBAKOTCSA MPOMBIIUICHHBIE PEAKTOPHI
JUISL IPOBEJIEHUS IIPOLIECCOB TOMOTEHHBIX, TETEPOre€HHBIX U KaTAIUTUYECKUX - TUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH PEeKKMa, 00JIaCTH UCTIOIb30BAHUS.

Mopayasb 3. Xumuveckoe Npon3BOACTBO, KAK XHMHKO-TEXHOJIOTHYeCcKasi CHCTeMa
(XTC).

3.1. CtpykTypa u onucaHue XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XHWMHYECKOE TMPOU3BOJCTBO Kak XUMHUKO-TexHojornueckas cucrema (XTC). Ilonstue
cucreMbl M XTC. CocraB XTC: »aeMeHTBI, CBSI3M, HOJACHCTEMBI. OJeMeHThl XI1C,
KJIacCU(UKalMs 0 BUY MPOILIECCOB M Ha3HaueHuto. TexHonorunueckue cBsizu neMeHToB XTC
(motoku). IlocnenoBarenbHas, NapajuleNbHas, pPa3BETBICHHASA, IIOCIEAOBATEILHO-00BOIHASL
(Gaiirmac), oOpaTHas (pPEIMKI) TEXHOJIOTHYECKHE CBSA3HU. MIX cXeMbl M Ha3HAaYCHUE.

Omnucanue XTC. Bunsr mogeneit XTC - onucarensubie u rpaduueckue. OnucarenbHble
MOJIEJIM - XUMHYECKas CXeMa M MaTemMaTudeckas Mojenb. [paduyeckue Moaenu -
(GyHKUIMOHATbHASA, TEXHOJOTWYECKas, CTPYKTypHas M JApyrue (CHeUuaNbHbIE) CXEMBI.
Ha3nauenue, npuMeHEHNE U B3aUMOCBSA3b MOJIEIIEH.

3.2. Anamusz XTC.

[lonstue, 3amaun u pesynpraThl aHanuza XTC - cocrosuue XTC, matepuanbHbli U
TEIUIOBOM OajaHChl, IOKA3aTeI XUMUYECKOTO IPOU3BO/ICTBA.

CgoiictBa XTC Kak CHCTEMBI: B3aHMMOCBSI3aHHOCTb PEXKHUMOB 3JEMEHTOB, pPa3jInuMe
ONTUMAJIBHOCTU 3JIEMEHTAa OJMHOYHOIO U B CUCTEME, YCTOMYMBOCTh U CYIIECTBOBaHUE
CTallMOHAPHBIX PEKUMOB U .

MarepuanbHbIi 1 TEIUIOBOK OamaHChl. MeTOIMKa COCTaBICHUS M pacueTa MaTepHalIbHBIX
u TterioBbix OanmaHcoB XTC u ee moacuctem. OcoOeHHOCTH pacyeTra OamaHCOB B cXeMaxX C
permkiioM. @opMBI IpeicTaBlIeHUs 0anaHCcoB (TaOIUIBI, AUATPAMMEBI H JIp.).

MartepuanpHbplii  GamaHc Juis  MacCOOOMEHHBIX U PEaKIMOHHBIX  3JIEMEHTOB.
Hcnonp30BaHne CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKUX U Mex(}a3HbIX OanaHCOBBIX
cooTHouieHUH. CTEXHMOMETPUYECKHE COOTHOIIEHHS M UX pa3HOBUIHOCTH. (CTeneHb
MCIIOJIb30BaHUs ChIPBEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SHEPTeTUYECKHI (110 MOJTHOW YHEPTUH) U IKCEPreTUdecKuii OamaHchl U
KIIJI. Ux comocraBnenue u ucnosnb3zoBanue B ananuze XTC.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cunte3a (moctpoenusi) XTC. OcHoBHble dTanbl pazpaborku XTC.
Posib MaTeMaTHYECKHUX U 3BPUCTUYECKUX METOJOB.

OcHoBHble KoHUenuuu mnpu cuHrese XTC: MONHOE HCIOJIb30BAHUE CBHIPHEBBIX U
DHEPreTUYECKUX PECYPCOB, MUHUMHU3ALMS OTXOI0B, ONITUMAJIbHOE MCIIOJIb30BAHKE allapaTyphl.
Ux conepxxanue u crnocoObl peanuzauuu. KoMOMHUpOBAaHHbBIE MPOU3BOJACTBA, COBMEILICHHBIE
IIPOLIECCHI, BTOPUYHBIE DHEPIETHUECKHUE PECYPCHI, DHEPrOTEXHOJIOIMYECKHE CUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE IPOU3BOJICTBA - UX MOHSITHSI, 0COOEHHOCTHU
Y TIPUMEHEHHUE.

OAHOpPOJOHBIE TEXHOJOTMYECKHE CXEMBbl: CHCTEMa PEKYIEepaTUBHOIO TEMI000MeHa,
CHUCTEMA pa3JeJIeHHs MHOTOKOMIIOHEHTHON CMECH, CUCTEMA peaKTOpoB. OCHOBBI TOCTPOECHHUS UX
ONTUMAJIBHOU CTPYKTYPHI

Mopnyas 4. IIpomblnIEeHHBbIC XHMHYECKHE IPOU3BOICTBA.

XUMHYecKre MpOU3BOJICTBA PACCMATPUBAIOTCS MPEIMETHO KaK peanu3alys U3yudeHHBIX
TEOPETUYECKMX OCHOB XMMHUKO-TEXHOJIorndeckux mnpoueccoB 1 XTC, KoHIENIMi NOCTpOEHUs
BbicokOd(pexkTuBHOH XTC. OCHOBHOH aklIeHT Jenaercs Ha (PU3MKO-XMMHUYECKHE OCHOBBI
KOHLENIMM IIOCTPOEHUSI TEXHOJOTMYECKOM CXEMbl TIPOM3BOACTBA M €r0 IOJCHCTEM.
ITpousBoacTBo cepHoil kucioThl. [Ipon3BoacTBo ammuaka. IIpon3BOACTBO a30THOW KHUCIIOTHI.
[Tpon3BoacTBO cTUpOIA.

Mopayab 5. CoBpeMeHHbIe TEHCHIIUM B PAa3BUTHH XMMHYECKOH TE€XHOJIOTHH.

Texyiee coCTOSHNE XUMUYECKOW ITPOMBIIIJIEHHOCTH B MUPE U TEHACHIIMH €€ Pa3BUTHUS.
[lepcriekTUBHBIE UCTOYHUKH CBHIPbs U 3Hepruu. Kiactepusamus XUuMUYECKON MPOMBIIIIEHHOCTH.
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CoBMemniennble mpoueccel. ['MOkue W mepecTpanBaeMble TEXHOJOTHUeckhe cxeMbl. HoBble
XUMHUKO-TEXHOJOTUYECKHE MPOIIECCHI U CITOCOOBI OMyYEHUS TPOIYKTOB.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnrix | B akanem.
€IMHUIIAX qacax
O01mas TPy10eMKOCTh IMCHUUILIHHBI 10 Y4€0HOMY IIAHY 7,0 252
AYJIUTOPHBIE 3aHATHSI: 2,22 80
Jlexiuu (JIek) 0,89 32
ITpaktnueckue 3ansatus (113) 0,89 32
JlaboparopHbie pabOTHhI 0,44 16
CamocrositesibHas padora (CP): 3,78 136
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPorpaMMbl AU CHHUIIIMHBI
Cucrembl ynpaBjieHHs XHMUKO-TexHoJoruueckumu npoueccamu (b1.B./B.4.2)

1. Hesab AMCUMNJIMHBI - 1aTh 0a30BbIe 3HAHUSA 110 TEOPHH CHCTEM YIIPABJICHUS XUMHUKO-
texHojornueckumu npoueccamu (CY XTII), mpuButh HaBbIKK U yMeHHe aHanu3a cBoicTB XTI
KaK OOBEKTOB YIPABICHUS U MPAKTUYECKOTO MPUMEHEHUS] TEXHHUECKUX CPEICTB yIIPABICHHUS.

2. B pe3yabtare wu3yyeHMs [UCHUILIMHBI o0y4yaloumuiicsi 1o mporpamme
0akajaBpHUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OI1K)
u npodeccuonansubivu (I1K) komnereHmsIMu:

- CIMIOCOOHOCTBIO MPUMEHSATH 0a30BbIe 3HAHUSA MAaTEMaTHUYECKHX U €CTECTBEHHOHAYUYHBIX
JUCITUIUINH, JUCIHMILIAH  00menpodeCcCHOHAIBHOIO IMHKJIAa B 00beMe HE0OXOIUMOM B
npoecCHOHANBbHOM  JESITeNbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX IOJXOAOB, METOJOB M pE3yJbTaTOB MaTeMAaTHUYECKOTO aHaiu3a u
MO/ICIIUPOBaHHUsI, TCOPETUIECKOTO U IKCIIepUMEHTaIbHOTO nccienoBanus (OITK-1);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKM MCIIOJNB30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, ITPOTHO3UPOBAHUSA U ONTHUMM3ALMKM TEXHOJOTMYECKUX IPOLIECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3AINY U CePTUDUKAIIMN MaTepHasIoB U mpoieccoB [1K-4);

- CIOCOOHOCTBIO NPUMEHATh HAaBBIKM HCIOJb30BAaHUS TEXHUYECKHX CPEJICTB JUIS
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX IApaMeTPOB TEXHOJOTHYECKUX IMPOIECCOB IMOJIYUYEHHUS U
CBOICTB HAaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (yJJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHasaoB u n3aenuii u3 uux (I1K-7).

3HAMb.

- OCHOBHBIE IIOHATHS TEOPHUM YIPABJIEHHUS; CTaTUYECKME M JIUHAMUYECKUE
XapaKTepUCTHUKU OOBEKTOB YIpaBiieHHs; OCHOBHble BUIbl CAY M 3aKOHBI pPEryIMpOBaHUS;
tunoBele CAY B XMMHYECKON NMPOMBIIIIEHHOCTH; METOJBl U CPEACTBA MU3MEPEHUS OCHOBHBIX
TEXHOJIOTHYECKUX MapaMeTpoB; ycToWUuBOCTh CAY; oCHOBHBIC MOHATUS O HenMuHEHHBIX CAY,
pEJIEHHBIX CUCTEMAX, JIOTMUECKHUX aJITrOpUTMax YIPaBIEHUS, aJalTUBHBIX U ONTHUMAaJIbHBIX
CUCTEMaXx YIpaBJICHUS,

ymemn.

- OMNpeAeNsiTh OCHOBHBbIE CTAaTUYECKHME U JIMHAMUYECKHE XapaKTePUCTHUKH OOBEKTOB
yIIpaBJIeHUS; BBIOUPATh PALMOHATBHYIO CUCTEMY PEryJIMpPOBAaHUS TEXHOJIOTHYECKOTO MpOoIecca;
onieHuBaTh ycToWuuBocTh CAY; BbIOMpaTh KOHKPETHbIE THUIBI MPUOOPOB Ui JTMArHOCTUKU
XTIT;

gnadems:
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- METOJJaMH T€OPHHM aBTOMATHYECKOIO PETYJIMPOBAHUS, OPraHU3alMU U PACUETA CUCTEM
ONTHUMAJIBHOTO YIPABJIECHUSI XUMUYECKON TEXHOJIIOTMEW HAHOMATEPUAJIOB.

3. KpaTkoe coaepskaHue JUCHUILINHBI

Moayas 1. OcHOBHbIe TOHATHA YHPABJICHUS XHMHKO-TEXHOJOTHYeCKUMU
npoueccamMu.

3HaueHue aBTOMAaTHUYECKOI0 YIPABIEHUS JUIsl Pa3BUTUS XUMUYECKOW IPOMBIIUIEHHOCTH.
OcoOeHHOCTH  YIpaBiCHUS XUMHUYECKUM MPEIIPUITHEM UM  XHUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TeXHUKO-3KOHOMUYECKUH A(P(GEeKT BHEAPEHHS aBTOMATU3MPOBAHHBIX CHCTEM
ynpasineHus. Ponb cucrem ympaBieHuss B oOecrieueHUM O€30MaCHOCTH XMMHYECKOTO
IIPOM3BOJICTBA U OXPaHbl OKpYy:karolel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
ynpasneHusi. OCHOBHblE NPUHUUIBL yrOpaBieHus. Kiaccudukamus cucteM yHpaBiieHUs
®ynkuuroHanbHas cTpykrypa CAY. Ilokazarenu kauecTBa yrpaBiIeHHUS.

MoayJb 2. OCHOBBI TEOPUU ABTOMATHYECKOT0 YIIPABJIEHMS .

Maremaruueckue mojaenu CAY. Iunamuyeckue xapakrepuctuku CAY. Ucnons3oBanue
ONEPALMOHHOIO ncuucieHus aid ananusza CAY. TunoBbele TMHAMHYECKUE 3BEHbs. BpeMeHHbIe
U YaCTOTHBIE XapaKTEPUCTUKHU. OKBUBAJICHTHBIE NPeoOpa3oBaHUSl CTPYKTYPHBIX CXEM.
YcroitunBocth JHEHHBIX CAY ¢ oOpartHOW cBsi3bro. Kiaccudukaius ¥ OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBieHHUs. MeTonabl OINpeneseHUs] CBOMCTB OO0BEKTOB ympasiieHUsA. OCHOBHbIE
3aKOHBI PETyIUpOBaHus. PeryisTopsl Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX ceTeil. [{udpoBbie
U poOacTHBIE CHUCTEMBl YIpaBieHHA. BbpiOOp 3akoHa pEeryqupoOBaHHS W  OIpENeIeHUE
ONTUMAaJbHBIX TAPAMETPOB HACTPOUKHU MTPOMBILIIIEHHBIX PETYIISTOPOB.

Mopayas 3. U3MepeHne TeXHOJOTHYeCKHUX MapaMeTPOB XMMHMKO-TEXHOJIOTHYeCKOIo
npoiuecca.

l'ocynapcTBeHHast cuctemMa NPOMBIIUIEHHBIX HOPUOOPOB M CPEICTB aBTOMATHU3AlUH.
OcCHOBHbIE TEpMHUHBI M oOmpenenaeHuss Merposorud. Mertoasl u3Mmepenuil. Cpexacrsa
U3MEPUTEIIBHOM TEXHUKH, MX CTaTHYeCKHMe M JuHaMu4yeckue cBoucrBa. [lorpemHoctu
u3Mmepenuil. CriocoObl nepenaun nHGopmanuu Ha paccrosue. OpraHuzanus AUCTAHIIMOHHON
quarHoctTukn  XTII. M3MepeHue OCHOBHBIX TEXHOJIOTMYECKUX IIapaMETpPOB: JIABJICHHS,
TEMIIEpaTypbl, pacxo/la U KOJIUYECTBA, YPOBHS KUIKOCTU M CHITyYHUX MaTEpUATIOB, COCTaBA U
($U3UKO-XMMHUYECKHUX CBOWCTB BELIECTB.

Moayab 4. OCHOBbI NPOCKTHPOBAHHSA ABTOMATHYECKHX CHCTEM YIpPaBJeHHS
XHMHUKO-TEXHOJIOTHYEeCKMMHU MPOLECCAMH.

Ocob6ennoctu  ympasinenuss XTII. PerynmupoBaHue OCHOBHBIX TEXHOJOTHYECKUX
napaMeTpoB: pacxoja, JAaBlieHus, Temreparypbl, ypoBHsa, pH. Texuuueckue cpencrsa CAY.
OCHOBHBIE Pa3HOBUJHOCTH YIPABJISIOMIUX YCTPOUCTB. THIBI, XApaKTEPUCTUKU M PACUET
VCIIOJTHUTENIbHBIX MEXaHU3MOB M PEryIupyromux opraHoB. OgopmiieHne IpOeKTHOTO 3aJaHus
Ha aBTOMATH3allMI0 TEXHOJIOTWYEeCKOro mpouecca. BpiOop Todek H3MepeHHs, KOHTPOJI,
yIOpaBiIsieMbIX [apaMeTpoB U YOpPaBIAOIUX BozaeiicTBuil. CraHgapTel W yCIOBHBIE
o0o3HaueHust g TexHojoruueckux cxeM. OcHoBHble cBegeHuss 060 ACY TII B xumuyeckoit
npombiniuieHHOCTH. [Tpumepst ACY TII B xumudeckoit mpoMbIIUIEHHOCTH. OCHOBHBIE BBIBOJIBI
o kypcy. CoBpemennsble TeHaeHuu B pazsutuu CY XTII.

4. O0beM y4eOHOH JUCHHIJIMHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHHIIAX gacax

O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 7,0 252
AyYJAUTOPHBIE 3aHATHSL: 2,22 80
Jlexruu (JIek) 0,89 32
[TpakTuueckue 3austus (I13) 0,89 32
JlaGopaTopHbie pabOThI 0,44 16
CamocrositenbHas padora (CP): 3,78 136
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 IK3aMeH
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| | (36)

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
3ongoBas mukpockonus (51.B.JIB.5.1)

1. Heap auCHMIUIMHBI - (OpPMHpPOBaHHE y OOYUYAIOMIMXCS 3HAHMNA O CKaHUPYIOIIEH
30H/I0BOM MHKPOCKOIIMM, €€ TEOPETHMYECKHMX OCHOB, IMPHHLHUIIOB PabOThl M BO3MOXHOCTU
MCIIOJIb30BaHUs )i aKTyaJIbHbIX 33/1a4 HAHOTEXHOJIOTUH U HAHOMATEPUaJIOB.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
O0akaJjiappHuaTa /10JI7KeH

Obnadoams cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMH:

- CHOCOOHOCTBIO IPUMEHSTHh HAaBBIKM HCIOJB30BAaHUS MPUHLMIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCIBITAHUNH M JMArHOCTUKM H3JEIMM U3 HAHOMAaTepHalloB U
IPOLIECCOB HUX IPOM3BOJACTBA, OOpabOTKM M MOAM(UKALMK, BKIOYAs CTaHJApTHBIE U
ceprudukanronnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO IPHUMEHSTh HABBIKM HCIOJb30BaHUA (1OJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, IIPOTHO3UPOBAHUS W ONTUMM3ALMHU TEXHOJIOTMYECKUX IPOLIECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTU3ALUH U cepTuUKaun Matepuanos u npoueccos (I1K-4);

- CIOCOOHOCTHIO MPUMEHSATh HABBIKM HCIIOJIB30BAHUS TEXHUUYECKHUX CPEACTB JUIS
U3MEPEHUs] M KOHTPOJI OCHOBHBIX MapaMETPOB TEXHOJIOTMYECKUX IMPOLECCOB MOJIY4YEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI, (YICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHoMaTepHuaioB u usaenui u3 nux (I1K-7);

3HAMb:

- KJaccu(UKaIUI0 METOJI0B CKAHUPYIOIIEH 30H/1I0BOM MUKPOCKOIIUH;

- YCTPOMCTBO M HpUHLUII PAaOOTHI, U (PU3HUECKUE OCHOBBI CKAaHUPYIOIIMX 30HJIOBBIX
MHUKPOCKOTIOB,;

- OPUHLMIBI peaii3allid aTOMapHOIO pa3pelieHds B CKaHUPYIOIIMX 30HOBBIX
MHUKPOCKOIAX;

- 001IMe IPECTABICHUS O pa3pelIaloIei ClTOCOOHOCTH Pa3INYHBIX BHJIOB,;

- BO3MOXHOCTM M oOnactu mnpumeHeHuss wmeronoB C3M ans  uccienoBaHuUs
HaHOMAaTepHaJIOB;

ymemy:

- aHaJIM3UPOBATh U300pAKEHUS U JaHHbIE, TOJYYEHHbIE pa3IuYHbIMU MeTogamu C3M;

- KOPPEKTHO OMpeesaTh MOP(OIOTHi0 HAHOOOBEKTOB M HAHOMATEPUAJIOB;

- HCII0JIb30BaTh CTaHAapTHHIE MeToANKN C3M Ju1s aHanM3a HaHOMAaTEPHUAJIOB;

- popMynIHpOBaTh TEXHUYECKHE TPEOOBAHUS K 0OBEKTaM UCCIICIOBAHMS;

gnademn:

- HaBbIKaMU 00pabOTKH N300pakeHU, OTYYEHHBIX pa3IndHbIMu MeTofgamu C3M;

NPUHIUIIAMA TPOBEJCHHUS SKCIEPUMEHTa Ha COBPEMEHHBIX NPUOOpax CKaHUPYROIIEH
30HI0BOM MUKPOCKOIINY;

- MeToJaMM pabOoThI C HAYYHOM! JIUTEPATypOr U SIEKTPOHHO-ONOIMOTEUHBIMU peCypcamMu
10 TEOPETUYECKUM U TEXHOJIOTMUYECKUM aclleKTaM CKaHUPYIOILIEH 30H10BOM MUKPOCKOMHH.

3. KpaTkoe cofep:kaHue I CHUIIUHBI

Moayasb 1. OcHOBBI ckaHUpYOLIEi 30H10B0H MUKpockonuu (C3M)

Pa3nea 1.1 CoBpeMeHHBbIE MeTO/IbI BU3YAJIH3AIlHM HAHOMATEPHAJIOB.

CoBpeMeHHbIE  METOJbl  BH3yallu3allud M  HCCIEIOBaHUS  HAaHOOOBEKTOB U
HaHomatepuanoB. IloHaTus paspemaromieid cnocoOHOCTH M TUGPAKIHOHHOTO Tpesesa.
ATomapHOe pa3pellieHHE B COBPEMEHHBIX MeTojax uccienoBaHus. CpaBHEHHME OCHOBHBIX
MUKPOCKOIIMYECKUX METOJOB (ONTHUYECKHE, DJJIEKTPOHHBIE, 30HI0BbIE). [Ipenmyiectsa,
HEJAOCTaTKW M  00JacTM  NPUMEHEHUS  CKaHUPYIOLIEH  3JeKTPOHHOW  MHUKPOCKOIIWH,
IIPOCBEYMBAIOLIEH IJIEKTPOHHON MUKPOCKOIHMH U CKAaHUPYIOLIEH 3JIEKTPOHHON MUKPOCKOIIMH.

Pa3nen 1.2. Beenenue B C3M.
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Ucrtopuss C3M. VYcerpoiictBO W mOpuHOMN  pabOThl  CKAaHUPYIOIMIHMX — 30HIOBBIX
MHUKpocKonoB. OcHoBHble a1eMeHThl C3M. Ckanepsl. Cucrema oOpaTHOM CBsA3H. 30HIOBBIE
natyuku. [Ipuanun dhopmupoBanus nzodpaxkenus B C3M. 3ammTa OT BHENTHUX BO3JICHCTBHIA.
Knaccudukanus merogoB C3M. CpaBHeHHe pasperiariieil criocOOHOCTH Pa3IMYHBIX BHUJIOB
C3M.

Pa3nea 1.3. Ckanupyromas TyHHeabHass Mukpockonust (CTM).

Ousuyeckne OcHOBbI CTM. DOIJeKTpOHHBIE CTPYKTYphl TBEpPAOrO Tejla U €ro
noBepxHoctu. TynHenbHbIH 3P dexT. Texunyeckne ocHoBsl CTM. KoHCTpYKIIMN CKaHUPYIOLTHX
TYHHEJBHBIX MHUKpPOCKOIOB. Pexumpl paboret CTM. Merox mocTtosHHOH Toka. MeTon
MOCTOSIHHOM BBICOTBL. MeTroa oroOpaxeHue palOoThl Bbixoaa. Peanuzamuss aToMapHOro
pa3pellieHusi B CKaHUPYIOIIEM TYyHHEIbHOM MuKpockone. Orpanndenus CTM. Peanuzanus
aTOMAapHOTO pa3pelleHusl B CKAHUPYIOLEM TYHHEIbHOM MUKpocKorie. [1oroToBka noBepXxHOCTH
tBepabIx Tea Aisi CTM ucciienoBaHui.

Pasnen 1.4. ATomHo-cui10Basi Mukpockonusi (ACM).

CunoBoe B3aMMOJIEUCTBHE 30HIOBOrO JaTuMka U oOpasua. Ilorenuman Jlennapaa-
Jxonca. ACM 30HIBI: BHIBI, CIOCOOBI M3TOTOBIICHUS, OCHOBHBIE MapameTpbl. KoHCTpyKuus
ACM. CnocoObl peructpaii OTKIOHeHUs KaHTtuieBepa. Pexumbl pabotet ACM. KonTakTHas
aTOMHO-CUJIOBAasi MMKPOCKOIMSI- METOJl IOCTOSSHHOW BBICOTBI, METOJ| IMOCTOSHHON CHJIBI,
KOHTaKTHBIM MeToj paccoriacoBanus. Henocratku koHTakTHOM ACM. IlomykoHTakTHas
aTOMHO-cuJioBast Mukpockonus. [IpeumymiectBa u HepocTaTku noaykoHTakTHO ACM. Kpusbie
3aBHCHUMOCTH CHWJIBl OT paccTosHus. JlarepanpHoe B3aMMOJEHCTBHE 30HAa U 00pasia.
Mukpockonus narepaibHbiXx cuil. Paspemaromas cnocodHocts ACM. beckonraktHas ACM.
Bosmoxknoctu OeckontaktHoii ACM. Hcmonb3oBaHHe OpPraHHMYECKUX MOJEKYN B KauecTBE
30H10B U1t C3M. Hanotpy6ku — naturku C3M.

Paspnen 1.4. Cxkanupyromas 0O1uxkHeno1bHas ontu4eckass mukpockonus (CbOM).

Teopernueckne ocHoBsl CBOM. DddexktuBHOE  NPeofoNeHHe  ONTHYECKOTO
mubpaknuonHoro  npexena.  3ouasl  CBOM:  tumbl, wu3roroBneHue. KoHcTpykuuu
OJIMKHENOJBHBIX ONTHYECKMX MHUKPOCKONOB. KOHTponb paccTosHMS MeXay 30HIOM U
MOBEPXHOCThI0. Peanuzanus cucrembl o0patHO#l cBs3u. Paspemaromias criocooHocts CBOM.
Pexxumsl padots! 1 Buasl CBOM. Kongurypauuss CbOM ¢ mogynem UK-®ypre.

Moayas 2 . Bosmo:xxknoctu C3M.

Pazpnen 2.1. Ipyrue Buast C3M.

Muxkpockonusa cwil TpeHus. MeTon MOAYISIUM CUiIbl. MHOTONpPOXOAHBIE METOIUKH
pabotel C3M. DOnexrtpocunoBas MHKpockonus. CkaHupyroliass €MKOCTHasi MHUKPOCKOIHS.
Meron 30ou1a KenbBuna. MaruuThHas cunoas Mukpockonust (MCM). ITpuniun pa6otst C3M B
pexume MCM. Ksazucratuueckue wmetonuku MCM. KonebGarenpubie metogukun MCM.
3onnoBele gatuuku uis MCM. Jlurorpagus B C3M. CTM, ACM nurorpadus. AHOIHO-
OKHUCJIUTEIbHAS TUTOrpadus.

2.2. Bosmoxknoctn C3M.

[IpeumymectBa u Hemoctatku C3M. Crangaptel C3M. Hckaxxenue wuzoOpakeHus
ckaHepoM. VckakeHus, CBA3aHHBIE C 30HJOBBIM JAaTYMKOM. VICKakKeHHs, CBSI3aHHBIE PEKMMOM
padotrer C3M. KamubpoBka C3M. IlpuHuunel KOppeKTHUpoBKH u300paxkenuid C3M.
B03M0OXKHOCTH aTOMHO-CHJIOBOM MUKPOCKOIHHU B ONpeAeIeHUH (GOPMBI M pa3MepOB HAHOYACTHUI]
METaJUIOB M WX COeAMHEHWH. METONMKHM BOCCTAHOBJICHHS PEATbHOW T'E€OMETPUH OOBEKTOB
uccienoBanust ACM. Bo3MOXHOCTb IPOBEAEHNS HEpa3pyLIAIOIIUX UCCIEI0BAHUN C TIOMOIIBIO
ACM.

Mopnyas 3. [Ipumenenune C3M

Paznen 3.1. Ilpumenenue C3M i wuccjeI0BaHUS OCHOBHBIX KJIACCOB
HAHOMATEPHAJIOB.

AtomapHoe paspemeHne, npocturHyroe c¢ nomompro CTM. Ilpumenenne MCM.
[TpumeHenus OymKHENONbHOW ONTHKU. VccienoBaHue BOJOPOJIHBIX cBs3eil. OmnpeneneHue
pazmepoB u ¢Gopmbl HaHouacTull. MccnemoBanuss MOp(OJOrMM U JIOKAJIbHBIX CBOWCTB

103



MOJIMMEPHBIX MaTepualioB. McciaeqoBanuss MAarHUTHBIX HAHOYACTHIL U CTPYKTYp MeTosioM MCM.
Briuucnenue anresuonnbix cuin Merogom ACM. Bo3smoxknoctu u mepcnexktuBsl ACM B
UCCJIIOBAaHUM CHUHTETHUYECKUX XHUMHUYECKUX BOJIOKOH. VccnenoBanue HaAMOJICKYISIpHON
CTPYKTYpBI IOTUMEPOB U KOMITO3UTOB. Mcronb3oBanne C3M 1 uiccieoBaHus MOPQPOIOTHU U
MIPOLIECCOB POCTA.

Paznen 3.2. UcciaenoBanue 0M0JI0rHYeCKUX 00beKTOB ¢ momombio C3M.

Ucnonb3zoBanne C3M B pasnuusbix cpepax. Boszmoxknoctu C3M st ucciegoBaHUs
O0BEKTOB B JKHIKHX cpefax. [IpHHIMIBI TPUTOTOBIICHUS OWOJOTHYECKHX OOBEKTOB IS
uccienoBanusi ¢ nomoinpio C3M. B03MOXHOCTH B HCCIEIOBAaHUU OEIKOBBIX MOJIEKYT C
nomombto C3M. Uzyuenune JIHK. WccnemoBanust BupycoB u Oaxrtepuit. HccnemoBanue
aAre3uOHHBIX B3aUMOIECHCTBUN.

Pa3nea 3.3. CoBpemennbie npudopsi u Metoabl C3M.

OcHoOBHbIE MPOU3BOAUTENTN CKAHUPYIOIINX 30HIOBBIX MUKPOCKOMNOB. DPopMaT aHHBIX B
C3M. Bapuantel Buzyammzamuu C3M  uzoOpaxkenwii. KonwmuectBennsni anamsz C3M
n3o0pakeHni. CTaTUCTUYECKUI aHATIN3 N300paKeHHH, IMTOTyYeHHBIX ¢ momotbio C3M.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunst yueOHOI paboThI B 3agerHBIX B akanem.
SIMHHIIAX gacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AYJAUTOPHBIE 3aHATHS: 1,77 64
Jlexumn (Jlek) 0,44 16
[Tpaktnueckue 3austus (I13) 1,33 48
JlaboparopHbie pabOTHI - -
CamocrositesbHasi padora (CP): 1,23 44
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ader

AHHOTauus padoyeii MporpaMMsbl JTUCIUTLIMHBI
Tepmuueckuii ananu3 nanomarepuasion (b1.B./1B.5.2)

1. leap AMCHMIIMHBI - (OPMHUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEACTABICHHUS O
BO3MOYHOCTSIX TEPMUUECKOT0 aHAJIN3a JJIs MCCIIEI0OBAHUS HAHOMATEPHAaJIOB.

2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOYy4YalOIMiici 1O mMporpamMmme
0akajaBpuaTa J0JI/KEeH:

Obnaoams cnenyrommmu o0ekynbTypHbiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusMu:

- CHOCOOHOCTBIO TIPUMEHSITh HAaBBIKM HCIIOJNB30BAaHUS TPHHIMIOB W METOIUK
KOMIUIEKCHBIX HCCIIEIOBaHUM, MCIBITAHUM M JAMAarHOCTMKM M3AEIHH M3 HaHOMAaTepHallOB U
MPOIIECCOB UX TMPOU3BOJACTBA, O0pabOTKM u MoAuUKAIMU, BKIIOYas CTaHIAPTHBIE U
ceprudukarnronnsie ucnsitanus (ITK-3);

- CIOCOOHOCTBIO MPUMEHSATh HABBIKM MCIIOJNb30BaHMs (TOJ] PYKOBOACTBOM) METOJIOB
MOJICIUPOBAHMS, OLIEHKH, MIPOTHO3UPOBAHMS U ONTUMHU3ALMHU TEXHOJIOTHYECKUX IPOLIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKAUU MaTepraioB u nporeccoB (I[TK-4);

- CHOCOOHOCTBIO TPUMEHSTHh HAaBBIKM HCIOJb30BAHUS TEXHMYECKHX CPEACTB s
U3MEPEHUs M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTUYECKHX ITPOILECCOB MOIYYCHHS M
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUIL, (YIIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB u uaenuii u3 uux (I1K-7);

3Hamy:

- KJacCHU(UKAIMIO METOJI0OB TEPMHUYECKOTO aHan3a, (U3NKO-XUMHUECKHE OCHOBBI
TEPMUYECKOTO aHalIM3a MaTepUaIOB, YCTPOWCTBO M TNPHUHIMII PAOOTHI OCHOBHBIX METOIOB
TEPMHUYECKOTO aHAJIN3a, BIMSHUE YCIOBUH TPOBEICHHUS OJKCIIEPHMEHTa Ha Pe3yJIbTaThl
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TEPMUYECKUX METOJIOB aHAJIM3a, BOSMOXKHOCTU M 0OJIaCTH NMPUMEHEHUS TEPMHUUECKUX METOJIOB
aHaJIM3a JUIs UCCIIE0BaHUsl HAHOMATEPHAIIOB.

ymems.

- QHAJIM3UPOBATh pE3yJIbTaThl, IIOJYyYEHHBIE C IIOMOUIbIO PpAa3JIMYHBIX METOJIOB
TEPMHUYECKOTO aHalin3a, KOPPEKTHO pPaCCUUTHIBATh (UIUKO-XUMHUYECKUE (KUHETUYECKHE U
TEPMOJIMHAMHYECKUE) TapaMeTpbl IO JaHHBIM TEPMOIPAaBUMETPUH U AU QepeHIraIbHO-
CKaHUPYIOLIEH KaJlopuMeTpuu, QOpMYyIHpOBaTh TEXHUYECKHE TpeOoBaHUS K OOBEKTaM
UCCIIEI0BAHMUS.

gnademsn:

- NPUHLUUIAMHU IPOBEJACHUS HKCHEPUMEHTAa W CTaHAAPTHBIMU METOAMKAMM aHalu3a
HAHOMATEepHaJlOB  METOJIOM  TepMorpaBUMeTpuu U  auddepeHIraIbHO-CKaHUPYIOIIen
KaJIOpDUMETPUH, METOJIaMH TEPMOKHMHETHYECKOI'O aHalIM3a, METOJaMH padoThl C HAY4YHOH
JUTEpAaTypol M DJIEKTPOHHO-OMOJIIMOTEUHBIMH  pecypcaMu IO  TEOPETUYECKUM U
TEXHOJOTMYECKUM acleKTaM TEPMOIPaBUMETPUUECKOT0 aHAJIM3a HAHOMATEPHAJIOB.

3. KpaTkoe cogepkaHue JUCHUILINHBI

BBenenne B MeToAbl TEPMHYECKOr0 aHAJM3a HAHOMAaTepuanoB. Vcropus u 3Tamsl
pa3BUTHS TEPMHUUECKUX MeTOAO0B aHanu3a. Merog Jle-Illatense. OcHOBHBIE BUJIbI TEPMUYECKOTIO
anamuza: TT'A, ITA u ACK. [IpunnunuansHoe ycTpoicTBO AepuBaTorpada. OCHOBHBIC 3a/1a4n
KJIACCUYECKUX METOJOB TEPMHUUYECKOr0 aHaliu3a MaTeprasioB. PU3MKO-XMMHYECKUE OCHOBBI
TEPMHUUECKUX METOJIOB aHajlin3a. JMHaMUYEeCKHl M H30TEpPMUYECKHE PEKUMBI TEPMUUYECKUX
MeTo0B aHanu3a. O6JacTH MPUMEHEHHs TEPMUYECKHUX METOJ0B aHAJIM3a HAHOMATEpPHaJOB.

TepmorpaBumerpuueckuii anaaus (TT'A). OcHOBBI METO/Ia TEPMOTPABUMETPUIECKOTO
ananuza. [Ipunnun ycrpoiictsa npubopa TI'A. Kpussie TI'A. Bocnpou3Boaunochk U TOYHOCTh
metona TI'A. BiusHue yciioBus npoBeneHUs 3KcrnepuMeHTa Ha pe3yibTarsl TI'A. CrocoObl
ONpeIeTICHUsI TEMIIEPATYPHbIX MHTEPBAJIOB PA3JIOKEHUSI BELIECTB, ONMPEACICHUE TOTEPh MACCHI.
HcTounuku ommbok u norpemHocreld B TT'A.

JAu¢epeHunanbHO-TepMUYECKHI aHaJIn3 (ATA). OcHOBBI MEeToJa
Qg epeHraIbHO-TepMUYECKOro  aHanu3a. YpaBHenue Kupxroda. Ilpunmun ycrpoiictsa
npubopa JTA. Kpussie [ATA. IIpeumymecrBa u Hemoctatku JITA. TemmonepeHoc.
Tepmonapel: MaTepuanbl U cBoMcTBa. [loHATHE ATamoOHa BeniecTBa. BinsiHue CKOPOCTH peakuuii
U YCIIOBUS NPOBEJCHMS SKCHEpUMEHTa (pa3Mep TUIis, (GopMbl aepxareis, MpooObl, CKOPOCTH
HarpeBa, BIUsSHUE aTMocdepbl B meun) Ha ¢opMy auddepeHnranbHoil kpuBoil. Mcrounuku
ook u norpemrHoctei B JITA.

JuddepenunanbHo-ckanupyomas kaaopumerpus (JICK). Obnactu npumeHeHus
JICK). CnocoObl ompe/eneHus: TeMIIEPaTypHbIX MHTEPBAJIOB PA3JIOKEHHs BEIIECTB M (ha30BbIX
nepexonioB. KonmuuecTBeHHOE ompeneneHue TEeIoBbIX 3(Q¢ekToB. VccnenoBaHue KUHETHUKU
peakuuii TEPMUYECKOI0 pPAa3JIoKEHUs] MarepuaioB. VICTOYHHMKM OIIMOOK M IMOTPELIHOCTEH B
JCK. Paznauna mexay JITA u JICK. CUHXpOHHBIN TEPMUYECKUN aHATTU3 MaTEPHUATIOB.

Juiaaromerpusi. Xapakrepuctuka Metona. Omnpenenenue M3MEHEHUI JUTMHBI 00pa31oB
IIPY HArpeBe M OXJIAXKACHUU WU IIPU U30TEPMHUUECKON Bblepkke. TeMieparypHblii KOHTPOJIb B
nunatomerpe. [pon-kanopumerpus. CriocoObl onpeaenaeHns TeII0EMKOCTH MaTepHalioB.

KommiekcHble MeToAbl aHAIM3a HAHOMATEPHAJIOB. AHalIU3 BBIICIUBLIMXCSA Ta30B.
Cosmenienne npudopoB tepmudeckoro ananusza ¢ UK-®ypse u macc-cnexkrpomerpamu (MC).
CTA-UK-Oypre: mpuniun pabotsl u odmactu npumeHeHus. CTA-MC: npunnun paboTel u
00J1aCTH IPUMEHEHHUS.

IIpumeHeHne TepMHUUECKHX METOJ0B /Il AHAJM3a HAHOMAaTepuaioB. VccienoBanue
IUTABJIEHUS HAHOYACTUI[ METAJJIOB C IIOMOIIBIO TEPMHUYECKMX MeTonoB aHamu3a. CTA
KOMITO3UIIMOHHBIX MaTepuasoB. Uccnenosanue KOJIMYECTBEHHBIX XapaKTePUCTHK
HAaHOMATEpPHAJIOB METOJAMHM TEPMHUYECKOIO aHajau3a. BimsHue pasznmmusbix (axTopoB (mpumecy,
XUMHNYECKHEC B3aPIMO)IeI>'ICTBPI$[, aTMOC(i)epa He‘H/I) Ha TOYHOCTH KOJIMYECCTBECHHOI'O H KAa4YCCTBCHHOI'O
aHaJIu3a.
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CoBpemMeHHbIe TeHJAeHUMH M HaNpaBJIeHUs] Pa3BUTHA TepMHYECKHMX MeTOl10B
aHajM3a BellecTB W MarTepuaoB. (OCHOBHbIE NPHUHIUIBI TEPMOMArHUTOMETPHUHU.
Tepmoconomerpus. Beicokoremnepatypubiii ontruueckuii JITA u ero ananoru. Metoa j1azepHoit
BCIIBIIIKK: TPHHIMIIAATIBHOE YCTPONCTBO TpuOOpa, (HU3MKO-XUMHUYECKHE OCHOBBI, TPUMEPHI
npUMeHeHUs. MeToJ| rperolux minT. BrICOKOTOUHOE M3MEepEeHHUE TEIJIOBBIX MTOTOKOB.

4. O0beM y4eOHOM JUCHUILINHBI

Bunast yueOHoI paboThI B 3auetHpix | B akangem.
eIMHUIIAX Jacax
Oo0mas TPy10eMKOCTh TUCIHHUIJIMHBI 10 Y4e0HOMY IJIAHY 3,0 108
AYJIUTOPHBIE 3aHATHSI: 1,77 64
Jlexuun (Jlek) 0,44 16
ITpaktnueckue 3ansatus (113) 1,33 48
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,23 44
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ager

AHHOTanus padoyeil NPorpaMMbl AU CUHUIIIMHBI

Metoapl Ja3epHoii tudpakuun 115 usydeHusi Hanomarepuaios (b1.B.J1B.6.1)

1. Heabp THCHUIIMHBI - TIPUOOpPETCHUE 3HAHWN, YMCHHM, BIAJICHUN U (OpMUpOBaHUE
KOMIIETEHIIUH B 00JIaCTH METOJIOB J1a3epHON AU(paKIuK /Ui aHATM3a HAHOMATEpUaoB.

2. B pe3yabraTe wu3y4YeHUsl IMCHMIUIMHBI oOydawmmiicas 1Mo mNporpamme
0akaJjlaBpHUaTa J10JI7KeH:

Obnadamye cnepyromumu o0mekynbTypasiMu (OK), obmenpodeccuonansubivu (OIIK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIMsAMU:

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMAaTEpHUaJOB M HAHOCHUCTEM
HEOPraHMYecKoW (METAJUIMYECKMX M HEMETaNIMYeCKUX) U OpraHu4YecKod (TOJMMEpHBIX U
VIIEPOAHBIX) HPUPOAbI  (TBEPABIX, JKUJIKHUX, TelIe00pa3HbIX, a’3pO30JbHBIX), BKIIOYas
HAHOIUIEHKHU M HAaHOCTPYKTYPUPOBAHHbBIC MOKPBITUSA, AJS PELICHHs] IPOM3BOJCTBEHHBIX 3a/ad,
BJIQJICHHEM HaBbIKAMU BBIOOpA ATHUX MaTepUAIOB JUIsl 3aJaHHBIX YCIOBUM SKCIUTyaTalluu ¢
y4eTOM TpeOOBaHUN TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, HAAEKHOCTH M JIOJTOBEYHOCTH,
IKOJIOTUYECKUX TocneacTBuii ux npumeHenus (I[1K-5);

- CHOCOOHOCTBIO TPHUMEHSATh HABBIKM HCIOJb30BAHUS TEXHOJIOTMYECKUX OIepalui,
000py/I0BaHNUsl, HOPMAaTUBHBIX U METOJUYECKMX MaTEPHUAJIOB MO TEXHOJIOIMYECKON MOJIrOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUN U CEPTUPHUKAIIMM OCHOBHBIX THUIIOB HAHOMAaTEpUAJIOB
Y HAaHOCHCTEM HEOPraHW4YeCKOW M OpraHM4eCcKOW MPHUPOJbI (TBEPABIX, KUAKUX, reie00pa3HbIX,
a’pO30JIbHBIX ), BKJIKOYAsi HAHOIUIEHKU ¥ HAHOCTPYKTYPUPOBAHHBIE TIOKPBITHS, & TAK)KE U3JEIINN
Ha UX OCHOBE U IPOIIECCOB IMOJIYYEHHS C IJIEMEHTaMHU HKOHOMHUYECKOTO aHaliu3a U Y4eTOM
NpaBUI TEXHUKU O€30MaCHOCTH, MPOU3BOJICTBEHHOM CaHUTAPUM, MOXKAPHOM O€30MacHOCTH U
HOpM oxpanbl Tpyna (I[TK-6);

- CHOCOOHOCTBIO TPUMEHSTh HAaBBIKM HCIOJb30BAHUS TEXHMYECKHX CPEACTB s
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX IPOILIECCOB MONYyYEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUL, (YIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB u nzaenuii u3 uux (IK-7).

3Hamy:

- TEOPETUYECKNE OCHOBBI CTATHUECKOT0 M IMHAMUYECKOTO PACCEUBAHMSI CBETA;

- YCTPOMCTBO M MPUHIHUIT pabOTHI JIa3epHBIX aHAIM3aTOPOB pa3Mepa YacTull;

- BO3MOKHOCTU M 00JIaCTU MPUMEHEHHS] METOJ0B JUHAMUYECKOTO CBETOPACCESIHUS ISt
UCCJIEJOBAHMSI HAHOMATEPUAJIOB;

ymemn:

- aHAJM3UPOBATh HM300paXKEHHUS M JaHHbIEC, MOJYYEHHbIE METOAOM JIMHAMUYECKOTO

paccesiHUs CBETa,
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- popMyIHpOBaTh TEXHUYECKHE TPEOOBAHMS K 0OBEKTaM MCCIICI0BAHMUSI;

enademn.:

- HaBbIKAaMM OOpabOTKM W HUHTEPHpPEeTallMd JAHHBIX, IOJIYYEHHBIX METOAO0M
JUHAMHYECKOI'O PACCESHUS CBETA,

- MerozamMu pabOThl C HAy4YHOM JIMTEpaTypod U 3JIEKTPOHHO-OMOIMOTEUHBIMU
pecypcami, CBA3aHHBIMU C IPUMEHEHHEM Ja3epHON Audpakuy Ui aHaJI3a HAHOMATEPUAJIOB.

3. KpaTkoe coep:xaHue AU CHHILIUHBI

1. Baenenme. /luarHocTMKa M MeTOAbl HMCCJICJI0OBAHUSI HAHOMATEPHATIOB U
HAHOCTPYKTYP

Metoapl onpenenenus pazmepa yactull. CutoBblii Meroa. CeaMMEHTALIMOHHBIA METO/.
Konnykromerpuueckuit  Meton. MeTox MHMKpPOCKOIHUH, Pa3HOBHIHOCTM  MHKPOCKOIIOB.
TexHnueckoe ocHaleHUEe, 00I1asi KOHCTPYKLUS 3JEKTPOHHBIX MUKPOCKOIIOB U XapaKTEPUCTUKU
UHpOpMaLMY, IOJYy4aeMOM C HCHOJb30BAHMEM pPAa3IMYHO OCHALICHHBIX MMKPOCKOIIOB.
Paspemaromas crnocoOHOCT MHUKpOCKOMoB. [lonroroBka oOpa3moB [uis HCCIEIOBaHUS Ha
MHUKpockonax. Onpenenenie  auamerpa  Hecepuueckux — vactul.  IIpuHnunuanbHble
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B CJIydae UX IPUMEHEHNUs Ul aHAIN3a MaTepUaJloB.

2. TeopeTnuyeckHe OCHOBBI CBeTOPACCeSTHUS

Uctopuss  cBeropaccesHus. OnTuueckuid  Iuama3oH  3JEKTPOMAarHUTHBIX — BOJIH.
@dusnuecKkue OCHOBBI MPOLECCOB pacCesiHUS M TOIVIOLIEHUS CBeTa. YCJIOBUS U BHJbI
paneeBckoro  paccestHusl.  PaccestHMe  MalbIMM 4acTMLAMH  IOJSPU30BAHHOTO U
HEMOJISIpU30BaHHOrO  cBera. PaccesHne Ha  QuiykTyauusix MW vacTuuax. SIBiueHwus,
HaOJII0JAI0LIMECS TIPU PACIPOCTPAHEHUH CBETa B JUCIEPCHBIX CUCTEMAaX. YIIPYroe U HeyNpyroe
paccesiHue.

3. Teopusi MOJIEKYJISIPHOTO paccessHUA CBeTa

SBnennss  Mangensiitama-bpusuitoona u Pamana.  JlazepHas — cnekTpocKomus
KOMOMHAIIMOHHOTO paccesiHus. BriHyk1eHHOE KOMOUHALMOHHOE paccestHue. Mogens Jlopenua.
Teopus Panes monexynsipHoro paccesnusi. OcHOBHbIE cieaAcTBUs Teopuu Panes. MonekynsipHoe
paccesiHue Ha QIIYKTyalusx aHU30TPONUH B ra3e. MosekyssipHas peppakius.

4. TlorJiomeHue 1 paccesinne cBeta cepuyeckoii yactuueii (reopust Mun)

CrniekTpanbHble XapaKTEPUCTUKU pacCcesiHUsl CcBeTa Ha cepuyuecKux dacTuuax. BrousHue
CTPYKTYpbl M (DOpPMBI pacceMBaIOIIMX YACTHUIl HAa ONTHYECKHE XapaKTEPUCTHUKH JUCIEPCHOMN
cuctembl. OCOOEHHOCTH MHIMKATPUC paccestHUs Ha cPepuyecKUX YacTHUIAX B 3aBUCHUMOCTH OT
pasMepa M ONTHYECKHX MOCTOSHHBIX. BekTtopHas auarpamma Mu. Teopus Ppaynrodepa.
MHorokpatHoe pacceuBanue. CTaTHUECKOE pacCeMBaHUE CBETA.

5. lunaMn4ecKoe paccenBaHue CBeTa

OcHOBHbIE HJIeM JMHAMHUYECKOrOo paccerBaHus cBeTa. Ilapamerpsl omnpezneneHus
METOJIOM JUHAMHYECKOTO CBETOpAaCCESHUS I'mapoauHamuuecknii quameTp.
ONEKTPOKUHETUYECKUH  MOTeHIMal.  DJeKTpokuHeThueckue  spieHus. Teopus JI3C.
MonexynapHas macca. CpaBHEHHE METOA0B CTATUYECKOIO U JTMHAMUYECKOTO PACCESTHUS CBETA.

6 CocTraBHbI€ 3JIeMEHTHI AHAJIU3ATOPOB pa3Mepa YacTHIL

Jlazepsl, mpuHIUN paboTH! Ja3epa. Bunel mazepoB. AkTHBHasA cpefa jazepoB. Hakauka,
MEXaHMU3M «HaKauKu» JiazepoB. ONTHYeCKUi pe3oHaTop. XapaKTEpUCTUKHU KayecTBa U3JIyuyeHUs
na3zepos. Jlerektopsl poToHOB. DoTOIMUCCHOHHBIE YcTpoiicTBa. [Ipubop xoppensuuu. Cuctema
cuera (POTOHOB.

7. IIpMHUMIHATBHBIE CXeMbl YCTAHOBOK J1a3ePHBIX AHAJIU3aTOPOB.

[IpyHIMNUaTbHBIE CXEMbl YCTAHOBOK JIa3€pHBIX AaHAJIU3aTOpOB KommaHuu Fritsch,
Malvern, Horiba u mnpouee. IlpuGopsl, ocoOEHHOCTH MojeNnel Ja3epHbIX aHAIN3aTOPOB,
JOTIOTHUTENbHBIE MoONynu. IlpuMeHeHne metona nazepHOW IUPAKIUHM U1l MCCIEI0BaHUS
HAaHOMAaTEPHAaJIOB.

4. O06beM yueOHOM JUCUMIIJIMHBI

Bunast yueOHol paboThl B 3agerHbIX B akanem.
€AMHULIAX gacax
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Oo0mas TpyA0eMKOCTh IMCIHUIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyYJAUTOPHBIE 3aHATHSI: 1,33 48
Jlexiuu (JIek) 0,89 32
ITpaktrueckue 3ansatus (113) 0,44 16
JlaboparopHbie pabOTHI - -
CamocrositesibHas padora (CP): 1,67 60
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
Yriaepoanubie HanomaTepuajbl (b1.B./[B.6.2)
1. Heab QUCHMIUIMHBI - IPUOOpPETEHNE 3HAHUN, YMEHUH, BIaeHUi U (GopMUpOBaHUE
KOMIIETEHIIMH B 00JacTU YIJIEPOJHBIX HAHOMATEPHUAJIOB M O3HAKOMJIEHHE C MX CTPYKTYpOH,
CBOICTBaMM, BO3MOKHOCTSIMU IIPUMEHEHHUS.

2. B pe3yabraTe wu3y4YeHUs [IHCHMIUIMHBI OO0y4YalOIMiici 1O mporpamMmme
0akaJjiaBpuaTa J10JI7KeH:

Obnadamye cnepyromumu o0mmekynbTypasiMu (OK), obmenpodeccuonansupivu (OIIK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIusAMu:

- CIIOCOOHOCTBIO TPHUMEHSATH OCHOBHBIC THIIBI HAHOMATEPHUAIOB W HAHOCHCTEM
HEOPraHMYecKOoW (METAJUIMYECKMX W HEMETaNIMYeCKUX) U OpPraHWYecKod (MOJMMEpHBIX HU
VIIEPOAHBIX) HPUPOAbI  (TBEPABIX, JKUJIKHUX, TelIe00pa3HbIX, a’3pO30JbHBIX), BKIIOYas
HAHOIUIEHKU M HAHOCTPYKTYPUPOBAHHbIC MOKPBITUSA, Ul PELICHUs MPOM3BOJCTBEHHBIX 3ajady,
BJIaJICHUEM HaBBIKAMHM BBIOOpA STHUX MAaTEpUAIOB JISl 33aJaHHBIX YCIOBHH OJKCIUTyaTallMd C
y4eTOM TpeOOBaHUN TEXHOJOTUYHOCTH, 3KOHOMHUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
IKOJIOTUYECKUX TocienacTBuii ux npumeHenus (I[1K-5);

- CIOCOOHOCTBIO IPHMEHATh HABBIKM HCIIOJIB30BAaHUS TEXHOJIOTMYECKUX OIepalui,
000pyI0BaHNUs, HOPMATUBHBIX M METOAMUYECKUX MATEPHAJIOB IO TEXHOJIOTMYECKON IOJTIOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAaHIAPTU3ALUN U CEPTUPHUKAIIMM OCHOBHBIX TUIIOB HAHOMAaTEpUAJIOB
¥ HAHOCHCTEM HEOPraHWYECKOH M OpraHMYecKOW MPUPOABI (TBEPIBIX, KUAKUX, TeIe00pa3HbIX,
a’p030JIbHBIX ), BKJIIOYAsi HAHOIUIEHKU U HAHOCTPYKTYPUPOBAHHbBIC MOKPBITHS, a TAKKE U3JEIHN
Ha UX OCHOBE U IPOIIECCOB IMOJIYYEHUS C IJIEMEHTaMHU HKOHOMHUYECKOTO aHaliu3a U Y4eTOM
NpaBUI TEXHUKU O€30MaCHOCTH, MPOU3BOJCTBEHHON CaHUTAapHM, MOXKapHOH Oe30macHOCTH U
HOopM oxpa#bl Tpyaa (ITK-6);

- CHOCOOHOCTBIO TPUMEHSTh HaBBIKM HCIOJNb30BAaHUS TEXHUYECKHX CPEACTB s
U3MEPEHUs ¥ KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKHX ITPOLIECCOB MOJIYYCHUS M
CBOMCTB HaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUIL, (YJIJIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMaTepHuaaoB u usaenuii u3 Hux (IK-7).

3HamMb:

- MoauUKalMK yIriepoja, CTPYKTYpY M CBOWCTBA YIJIEPOJHBIX HAHOMATEpUAIOB,
BO3MOXXHOCTH UX UCIIOJIb30BAHUS;

ymemy:

- HCIIOJIb30BaTh pa3jIMYHble WCTOYHUKA WHQOOpPMAIMU JUIA TONYyYSHHS CBEICHHH O
HOBEHIIMX MCCIEOBAHUAX B 00JaCTH YIIIEPOIHBIX HAHOMATEPUAJIOB;

- KpUTHYECKHU aHAIM3UPOBATh HAYYHBIC TyOJINKAIINY;

8naoems.

- HaBBIKAMH TIOJTOTOBKH aHAIMTHYECKUX 0030POB COBPEMEHHON HAYYHOH JINTEPaTypHI B
00J1aCTH YTIepoIHBIX HAHOMATEPUAIOB B YCTHOM M MUCBMEHHOM (hopme.

3. KpaTkoe conep:kaHue TUCHUTIIAHBI

1.Beenenue. Knaccuukanus yriepoaHbiX HAHOCTPYKTYP

AmnorponHele  Momudukanuu  yriaepoga OCHOBHBIE TOHSATHS KBAaHTOBOM XMMHU.
['mbpuausanys aTOMHBIX OpOHMTajel W MHOrooOpazue aUIOTPOMHBIX MOTUPHUKAIMHA U
XUMHYECKHX COEIUHEHHH yriepona. AimMa3 u ankaHbl. ['padut, rpadeH, apeHbl, aIKeHBbI,
KapOuH, ankuHbl. CMElIaHHbIe U TPOMEXYTOUYHBIE aJUIOTPOITHbIE MOIU(BHUKAIIMU YIIIepOa.
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2. YriepoaHbie HAHOTPYOKH

Hcropus ortkpeituss YHT. IloHsATHE OOHOCTEHHBIX M MHOTOCTEHHBIX YIVIEPOIHBIX
HaHOTpYOOK. MHpopmainus 06 ux cTrpoeHuH W MeTofax mnoiyuyeHus. CTpyKTypHbIE CBOMCTBA.
XUpagbHOCTh HAHOTPYOOK. DJEKTPOHHbIE CBOWCTBA HAHOTPYOOK. ODIJIEKTPOHHBIC CBOICTBA
rpaduTOBOM  IUIOCKOCTH. MeXaHW4YeCcKHe CBOWCTBA. YIIPYyrue CBOKMCTBA  yIJIEPOIHBIX
HAaHOTPYOOK.  DJIEKTPOMEXaHWYECKHE CBOWCTBA  YIJIEpOJHBIX  HAHOTpyOok. IloHsTue
xupanbHocTU. OOCYXeHUE B3aMMOCBSI3U XMPATbHOCTH M (PU3MYECKUX CBOMCTB YIJIEPOJIHBIX
HaHOTPYOOK. [IprMeHeHue yriepoJHbIX HaHOTPYOOK. TOKCMUHOCTE HAHOTPYOOK.

3.DysiepeH

Hctopus otkpsiTust ¢pyiepenoB. Kimactepsl yrinepoaa. YcranoBka u MeToauku Pudapna
Cwmommmn. OtkpeiTus bakmuncrepa ®@ymnepa. Ilonstue o dymiepenax. Teopema Diinepa u
CTPYKTypa MOJEKyn (yIJIEpeHOB U YIJIEPOJHBIX HAHOKIACTEPOB, (yruiepeHonono0HbIe
CTPYKTYpbl B J>KMBON mpupoje. YriepolHble Kiactepbl QysmuiepougHoro tumna. CuHTES,
MOIU(HUIMPOBAHUE, UCTIOIB30BAHNE (PYIIICPEHOB.

4. I'padpen

[Tonsarus rpadura, rpadena, okcunaa rpadeHa, CTpoeHHe U 0coOble CBOWCTBa TrpadeHa.
Xumuueckoe wmoauduiupoBanue rpadena. «I'padeHoBas» dICKTPOHUKA. MHOTOCIONHBIMA
snutakcuanbuelii  rpadgeH (MEG). Crpykrypa, SIEKTpUYECKHE CBOICTBA, MEXaHHYECKHE
CBOMCTBA, BO3MOKHOCTH IPUMEHEHUS B SJICKTPOHHUKE

5. Hanoanmas.

[lonsTus HaHOanmMaza, CTPOEHHWE M OCOObIe CBOMCTBAa HaHoaliMasa. TexXHOIOrus
MIOJIyUYEHUsl JI€TOHALMOHHBIX HaHoaiMa30B. Ou4MCTKa HAHOAIMAa30B OT INpumecel. Merozabl
KOHTPOJISI CTETICHH YHCTOTHI I€TOHAIIMOHHBIX HaHoanmMasoB (JJHA). [Tonmyuenne HaHoanMa3HBIX
cycnensuit. Ctpykrypa JJHA. [Ipaktudeckoe ucnons3oanue JHA.

6. Kommno3ursl, coaep:xaiiye yriepoaHbie MaTepHaJIbl

Matepuansl M KOMIIO3UTBI Ha OCHOBE YIJIEPOAHbIX HaHOTPYOOok. Ilomumepsr u
KOMIIO3UTHBIE MaTe€pUaibl HA OCHOBE JIPYTUX YIIEPOJHBIX HAHOCTPYKTYP.

7. HeyriiepoaHble HAHOTPYOKH.

[TonsTre HeyrnepoaHbIX HAaHOTPYOOK. (DyHKIMOHAbHBIE CBOWCTBA M TMPAKTUYECKOE
MCIIOJIb30BaHUE PA3JINYHBIX HEYTJIEPOJAHBIX HAHOTPYOOK.

4. O0beM y4eOHOH JUCHUIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHHIIAX gacax
O0mas TPyA0EMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) 0,44 16
JlaGopaTopHble paboThI - -
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTauus padoyeii MPOrpaMMsbl JMCHUTLIHHBI
Hanomarepuainl B papmanesruke (51.B.]1B.7.1)

1. He.ﬂb AUCHUIIJIMHBI - O3HAKOMUTH CTYACHTOB C IMNEPCICKTUBHBIMU HAITPABJICHUAMU
OpUMEHEHHs HaHOMaTepuajoB B  ¢apMaleBTHKE W MNpoOJeMaMu CO3JaHHMS  HOBBIX
JICKApPCTBCHHEBIX CPEACTB, 1aTh IIOHATHE 00 ocHOBax 061116171 q)apMaKOJ'IOFI/H/I, II0Ka3aTbh OCHOBHBIC
HalpaBJIeHUs] M MOAXOJbl K pa3paboTKe HaHOYACTUI[ M HAaHOMATEpUANOB i (apMaleBTHKH,
JaTh TIPUMEPBI KOHKPETHBIX Pa3pa00TOK HAHOMATEPHAIOB JUIsl HAMPABIEHHOTO TPAHCIOPTA
BEIIIECTB U JIEKAPCTBEHHBIX CPEACTB, COACPIKALINX TaKHe HaHOMAaTepHAIbL.

2. B pe3yabraTe wu3y4YeHUsl IUCHHUILUIMHBI OOY4YalOIIMiiCi MO mMporpamMme
0akajaBpUaTa J0JIKEH:
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http://www.nanometer.ru/2009/10/13/12554541834179/PROP_FILE_files_7/%F4%F3%EB%EB%E5%F0%E5%ED.pdf
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Obnaoame cnenyrommmu o0mekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMH:

- CIIOCOOHOCTHIO HCIIOJIB30BAaTh Ha MPAKTHUKE COBPEMEHHBbIE NPECTABJICHUS HAYK O
CBOICTBaxX BEIIECTB U MATEPHAJIOB IPU MEPEXOJE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJHO
U JByXMEpHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEILIECTB M MaTEpUaJOB, B3aUMOJACHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskatotie cpenoi (ITK-2);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEPHAJIOB U HAHOCHCTEM
HEOPraHMYECKON (METAJUIMYECKUX W HEMETAJUNIMYECKUX) W OpPraHu4ecKod (IIOJIMMEpHBIX U
VIJIEPOAHBIX) MPHUPOAbI  (TBEPABIX, JKUIKUX, TelIe00pa3HbIX, a’dpO30JbHBIX), BKIIOYas
HAHOIUIEHKM M HAHOCTPYKTYPUPOBAHHBIC MOKPBITHS, UIS PELICHUS MPOM3BOJCTBEHHBIX 3aj1ad,
BJIQJICHHEM HaBbIKAMU BBIOOpA ATHUX MATEpUANOB [UIsl 3aJaHHBIX YCIOBUM SKCIUTyaTallud C
y4eTOM TpeOOBAaHUN TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, HAJECKHOCTH M JOJITOBEYHOCTH,
9KOJIOTHYECKHX MmociieacTBUi ux npumenenus (ITK-5);

3Hamy:

- IEPCTIEKTUBHBIC HAIIPABIICHUS TPUMEHEHNSI HAHOMAaTEPHUAJIOB B MEJIULIMHE;

- OCHOBBI 00MmIel (papMaKoOIOruK U aKTyaJbHBIE MPOOJIEMBI, CBSI3aHHBIC C CO3/IaHUEM H
MPUMEHEHHEM HAaHOCHUCTEM M HaHOMATEepHUANOB i (papMalieBTHUKY;

- IpUMEpPHI HAHOMATEPUAIIOB JIJIsl HAITPABIICHHOTO TPAHCIIOPTA BEUIECTB,

ymemy:

- aHAJIM3UPOBATh HAYYHYIO MH(OPMALIMIO 110 CO3/IaHUI0, UCCIIEI0BAHUIO U NPUMEHEHHUIO
HAHOCHCTEM M HAaHOMATepUaloB Ui (hapMaIleBTHKU;

- TpPUMEHATh TEOpeTWYecKHe 3HaHWs 00 OCHOBHBIX TOAXOAaX K pa3paboTke
HAHOMATEpPHAJIOB JJIsi MEAMIMHCKOTO MPUMEHEHUS [UIsl PEHICHUS HCCIEN0BAaTeNbCKUX U
NPUKJIAIHBIX 33/1a4;

61a0emn:

- CHOCOOHOCTBIO K KPUTHYECKOMY aHalM3y M OIICHKE COBPEMEHHBIX Hay4YHBIX
JIOCTHXKEHUI B  00JIacTH  CO3JaHMsl, UCCIEAOBaHHUS M TNPUMEHEHUS HAHOCUCTEM U
HaHOMAaTePHaJIOB Uil (hapMaIeBTHKH;

- CIOCOOHOCTBIO OIIEHUBATh MEPCIIEKTUBBI MPUMEHEHUSI HAHOYACTHUI] 1 HAHOMATEPUAJIOB
JUTSL CO3/IaHMS JIEKAPCTBEHHBIX MPENapaToB, MPEIHA3HAYCHHBIX JIJIS pa3IMYHbBIX ITyTei BBEICHUS.

3. KpaTkoe coep:kaHue M CHUIIINHBI

1. TlepcneKTHBHbIE HANMpPaBJeHHs NPUMEHEHUS] HAHOMATEPHAJIOB B MeJAMIHHE.
MenunuHa, HaHOMEIUIMHA, HAHOOMOTeXHOoJOorHs. POCT HayuyHBIX HcclelOBaHMA B 00jacTu
HaHOMATEpHaJoB Ui MeAuIHUHBL. OIEHKH pocTa pbIHKA HAHOMETUIHHBEL —[lepcreKkTHBHBIE
HApPAaBIIEHUS HAaHOMEIUIIMHBI: UMIUIAHTUPYEMbIE YCTPOICTBA; MMIUIAHTUPYEMbIE MaTepUabl,
MaTepuaibl M YCTPOHCTBAa /ISl XUPYPIWU; NUATHOCTHKA W BU3yaidHu3alms; (apMareBTHKA.
[Tpumepsl 3apyOeXHBIX U POCCHMCKHMX pa3pabOTOK B OSTHX HampaBieHusx. I[Ipobiembl
HaHOMEIUITUHBI.

2. Co3nanue HOBBIX JIEKAPCTBEHHBIX CPEACTB HAa OCHOBE HAHOYACTHI H
HaHomaTtepuaoB. llonsTtue nekapcTBeHHOTO cpencTtBa. OCHOBHBIE W BCIIOMOTATENIbHBIC
KOMITIOHEHTbI JIEKAPCTBEHHBIX CPEACTB. OTalbl CO3JaHUS HOBBIX JIEKAPCTBEHHBIX CPEACTB.
MexnyHapoanbie cranaaptel GLP, GMP, GCP. JlekapctBennbie Gpopmbl, HX KIacCU(DUKAIIHS.
XapakTepuCTUKN 0€30IaCHOCTH JIEKAPCTBEHHBIX CPE/ICTB.

3. JlekapcTBeHHOe BelIeCTBO W OpraHu3M. [IpOHWKHOBEHHE BEIIECTB Yepe3
Oouonornyeckne MemOpanbl. IloHsiTHe rucToremaruyeckux OapwepoB. IlyTm BBeneHuUs
JICKApCTBEHHBIX BEIIECTB — HMX KIACCU(PUKAIWS, JOCTOWHCTBA, OTPAHWYCHUS W HEIOCTATKH.
Pacnpenenenue nekapcTBEHHBIX BELIECTB B opraHusMe. JlemonupoBaHue. buorpanchopmanus
JICKApCTBEHHBIX BeENIeCTB. BEBIBeleHUE JIEKapCTBEHHBIX BemiecTB. [1000YHOE M TOKCHYECKOE
JieiicTBUE JIEKapCTBEHHBIX BellecTB. HampaBlieHHBIH TpaHCIOPT JIEKAPCTBEHHBIX BEIIECTB Kak
BO3MOXXHOCTh CHU3UTH MOO0YHOE NeiicTBue. [IpuHINT «HEe HaBpeIny.

4. Bonpochl TOKCMYHOCTH HAHOYACTHIl M HAHOMaTepHaJIoB. [Ipo0iaeMbl TOKCHYHOCTH
BelllecTBa B HaHOpa3MepHOM cocTosiHuu. Hanorokcukonorus. OcoOeHHOCTH OMOJIOrMYECKOTo
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JercTBUs HaHodacThll. [IpuMepbl JaHHBIX O TOKCHMYHOCTHM HAHOYACTHI] METAJUIOB, OKCHOB
METAJIJIOB ¥ HEMETAIIJIOB, YIIIEPOTHBIX HAHOTPYOOK U (hyJIIEpEHOB, CPABHEHHE C TOKCHYHOCTBIO
BEILECTB B PACTBOPE U B BUJE MUKPOYACTHII.

5. Heopranmuyeckmne HaHo4YacTHIbI. VCcrI0Ip30BaHNE HAHOUYACTUL] METAJIIIOB B KAUECTBE
OaKTEepULIUTHBIX areHToB. MarHuTHbIE HAHOYACTUIBI. MAarHUTHO-)KUJIKOCTHAsl THIETEPMUs
omyxoJeit. Hanouactumpl 301m0Ta U QoroauHamudeckas tepanwus. [IpousBonHbie (QyiepeHoB.
[lopucTele HEOpPraHMYECKHE HAHOYACTULBI KAaK HOCHUTENIM JIEKAPCTBEHHBIX  BELIECTB.
IlepcniexTHBBl HEOPraHMYECKUX HAHOYACTHIl KAK HOCHUTENIECH [l HAIIPaBIECHHOI'O TPAHCIOPTA
JIEKAPCTBEHHBIX BELIECTB.

6. JlumocomMbl M [pyrue accouMaThl MNMOBEPXHOCTHO-AKTUBHBLIX BelIECTB.
JlocToMHCTBA U HEJOCTATKU JIUIIOCOMHBIX (popM npenapaTtoB. OCOOEHHOCTH JIUITOCOMHBIX (OPM.
OCHOBHBIE KOMIIOHEHTHI, UCIIOJIb3YEMbI€ /Ui TOJyUYEeHUs JTUIIOCOMHBIX TpenaparoB. [Ipumepsl
JUTMIOCOMHBIX MPENapaToB AJIs Pa3IMYHbIX yTel BBEACHUS U JICUCHUSI pA3IUYHbIX 3a00JI€BaHUIA.
IIpumMeHeHne [Ipyrux accolMaToB IIOBEPXHOCTHO-aKTHBHBIX BEIIECTB KakK HOCHUTEIEH
JIEKAPCTBEHHBIX BEIIECTB - MUULEUIIPHBIE JICHUTUHOBBIE T€JIM, MHKPOSIMYJIbCUH, KUIKHE
KPUCTAJIBI.

7. TMoaummepcoaep:xkamue HAHOYACTHILI M HaHoMmarepuaabl. [lomumepsl,
pa3peleHHbIe U1 MEIULIMHCKOro npuMeHeHus. HaHokancyibl, HAaHOYaCTUIbI C MOJUMEPHBIM
MOKPBITHEM, MOJUMEpHbIe MuLeiibl. Jlenapumepbl. KoHbroraTel J€KapCTBEHHBIX BELIECTB C
MOJIMMEPHON MoJieKyoil. Mukpokarncyinsl. [IpuMepsl pa3paOoToK JIeKapCTBEHHBIX MPENapaTosB,
COJIepXKaIINX HAHOCTPYKTYPbI OJUMEPOB.

8. Jlpyrue HaHoYacTHUbI U HaHoMaTepuaJjbl. Hanosmynbcuu. TBepaple TUMHIHBIC
HAHOYACTHIIBI: CTPOEHHE, CBOICTBa, MPHUMEpPhl HCIONb30BaHUSI. Ky0OCOMBI M TE€KCOCOMBI.
[[uKIONEeKCTpUHBI U JApPYTHE CyHpaMojeKyispHbele cuctembl. Hanoxonrteinepsr n3 JIHK.
brnwxkailimime M OTHaJeHHbIE MEPCIEKTUBbl MPUMEHEHWS HAHOYACTUILl U HAHOMAaTepUajoB B
MEJULHE.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHBIX B akanem.
eIMHHLIAX gacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) 0,44 16
JlaGopaTopHble paboThI - -
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTauus padoyeii MPporpaMMsbl JTUCIUTLIMHBI
TokcukoJsiorusi 1 HanotokcukoJsorusi (61.B.J[B.7.2)

1. Heab QTUCHUIUIMHBI - (HOPMUPOBAHHE Y CTYACHTOB MOHATHUS O PA3JIMYHBIX aCIIEKTax
TOKCHYECKOTO JAEUCTBUS HAHOYACTHUIl 1 HAHOMATEpUAJIOB, MEXaHU3MaxX MX JNEHCTBUS Ha KUBBIE
CUCTEMBI U CIIOCOOHOCTH K OLIEHKE PHCKa IpU paboTe ¢ HAaHOMaTepualaMH.

2. B pe3yabraTe wu3y4YeHUsl IHCHMILUIMHBI O0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpuaTa J10JI7KeH:

Obnadamys cnenyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

- CHOCOOHOCTBIO MCIIONIb30BaTh Ha MPAKTUKE COBPEMEHHBIE IPEJICTABICHUS HAYK O
CBOWCTBaX BEIIECTB U MATEPHAIOB IPH MEPEX0JIe X B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJTHO
U JBYXMEpHOE), O BJIMSHUHM pa3Mepa Ha CBOWCTBA BEIECTB M MAaTepHUajoB, B3aUMOJIEHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpyKaromiei cpenoit (ITK-2);

- CIIOCOOHOCTBIO TPHUMEHSATH OCHOBHBIE THIIBI HAHOMATEPUATIOB U HAHOCHCTEM

HEOPT: aHUYECKOH (MCTEU'IJ'II/I‘-ICCKI/IX u HeMeTaJIJ'II/IquKI/IX) u OpTaHI/I‘{CCKOﬁ (HOJ'II/IMCpHBIX )51
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VIJIEPOJIHBIX) TPUPOABl  (TBEPABIX, IKUIKUX, TeEIeOOpa3HBIX, a’dpPO30JIbHBIX), BKIIOUAs
HAHOIUICHKA ¥ HAaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, AJI PEIICHUS MPOW3BOJCTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATHUX MATEpUANOB [UIsl 3aJaHHBIX YCIOBUH SKCIUTyaTallud C
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAJEKHOCTH W JIOJITOBEYHOCTH,
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (ITK-5);

3HaAmMb.

- OCHOBHBIE IOHATHS TOKCUKOJIOTUHA U HAHOTOKCHUKOJIOTUU;

- MeXaHM3Mbl JIeWCTBUS Hauboliee pacHpOCTPAHEHHBIX TOKCHUYHBIX BEIIECTB U
AHTHUJIOTOB;

- 0COOEHHOCTH JACMCTBUSI HAHOYACTHI] HA KUBBIE CUCTEMBIL;

ymemn.

- MpaBWIbHO OIEHUBaTh PHUCK MpuU paboTe C pPa3IUMYHBIMM HAHOYACTHIAMH U
HaHOMaTepHUalamH,

- BBIOMpaTh CpelICTBAa 3alUThl, HEOOXOAUMBIE TpU padoTe C Ppa3IuYHBIMU
HAaHOCHCTEMAaMH U HAHOMAaTEpUAJIAMU;

61a0emy:

- nHpOpMaInHel 0 TOKCHIHOCTH HEKOTOPHIX BUIOB HAHOYACTHUIl 1 HAHOMATEPHUAJIOB;

- HaBBIKAMH aHaJlM3a COBPEMEHHOW HAy4YHOW JHUTEepaTyphl B OOJACTH TOKCHMYHOCTHU
HAaHOMAaTEPHUAJIOB.

3. KpaTkoe coaep:xkaHue JuCHUILINHBI

1. BBeaenne u OCHOBHble MOHATHS. OrmnpenenceHUe TOKCUKOJIOTUM, Pa3/aeiibl
Tokcukosioruu. Mcropuss Tokcukonmoruu. IloHsitue o BpenHoM BemiecTBe. TOKCHMUHOCTh H
omacHocTh BemiecTBa. llonsitne no3el. KpuBwie «ro3a-sddexr». Buabl ToOkcHdyeckux 103 u
koHneHTpauuii. I[lopor Bpemnoro aeiictBus. Ilonarue IIJAK. TonepantHocTs. IloHsTHE
romeoctaza. Kiaccupukamnusi otpaBnenuii. Octpoe M XpoHUYeckoe orpasieHue. OTaaleHHbIC
MOCJIE/ICTBHUSI.

2. JleilicTBMe TOKCHYHBIX BellecTB Ha opraHu3M. OCHOBHBIC ITyTH TOCTYIICHUS
TOKCHYHBIX BellecTB B opranu3M. Kmaccudukanus TOKCHYHBIX BEIIECTB MO ACHCTBHIO Ha
OpraHu3M, MO U30MpaTeNbHOM TOKCHUYHOCTH. O(PPEeKTsl MpH TMOBTOPHOM BBEICHUHU.
KomOuHMpoBaHHAs TOKCHYHOCTh. MOJEKYISpPHbIE MEXaHU3MBbI JIEHCTBUS TOKCUYHBIX BEIIECTB.
ATOHUCTBI M @HTAarOHUCTHI PEeIenTOPOB. [IprUMepbl TOKCUKAHTOB-arOHUCTOB U AHTATOHUCTOB, UX
MUILEHU U 3PPEKTHI.

3. Jerokcukanusi ¥ aHTUAOTHI. [leproapl orpaBneHus. OOmMe TMPUHIMITBI JICUCHUS
oTpaBiieHUi. CTUMYNSIUA €CTECTBEHHOM JeTOKCUKalMu. VCKyccTBEHHash [ETOKCHUKAaIus
opranusma. [Ipumenenue antunoToB. Knaccuduxaius aHTUIOTOB U IPUMEPHI.

4. IlpuMepbl TOKCHYECKOTO JAelcTBUSI BellecTB. TOKCHYECKOe NEeHCTBHE HEKOTOPHIX
BEILIECTB HEOPTraHMYECKOTO0 MPOMCXOKICHUS: MOHOOKCHJ YIiepoaa, OKCHAbI a30Ta, OKCHJIbI
Cepbl, KHUCIOTHl M MIEN0YH, (TOpP, MBIIIBSIK, TsDKEIble MeTaulbl. TOKCHYecKoe aelcTBHe
HEKOTOPBIX  OPraHMYECKUX BEHIECTB. OJHOATOMHBIE CHUPTHI W  TJUKOJIMA, AaIlETOH,
dbocdopoprannyueckre NeCTUIHIbI, KoQerH, HUKOTHH. TOKCHHBI OJIeTHOM MOraHKU i MyXOMOpa.
TokCUHBI 3M€11 U CKOPITUOHOB.

5. IlonusiTHe W 3a]a4d HAHOTOKCUKOJIOTUM. VcTopus HaHOTOKcHKOiOruH. [Ipumepsl
OCTPOTO U XPOHUYECKOTO JACHCTBHUA BhIcOKoAuCTepcHOU mbuti. O630p ['torTepa ObGepaopcTepa
«HaHOTOKCUKOJIOTHS: HOBasl AUCUMIUIMHA, BO3HHUKAIOUIAsA W3 M3YYEHUs YaCTHUI] CBEPXMAJIOTO
pasMmepay. Pacnipenenenue gacTuil mpu UHTaIAIMu. Biausaue pazmepa U GoOpMbl HAHOYACTHI] —
npuMepbl. OCOOEHHOCTH ACUCTBUS YaCTHUI] B HAHOPA3MEPHOM COCTOSHUU. OpraHbl-MUIICHH IS
HaHouyactull. OIlleHKa pUCKa NOpH BO3JACHCTBUM HaHOMarepuayioB. OrpaHuyeHHs Ha
HCIIONIb30BaHNE HaHOMAaTepHanoB. MeTonbl OIEHKH 0e30MacHOCTH HaHoMmaTepuanoB. CpencTBa
3aIUATHI TPU padoTe ¢ HAaHOMATEPHAIAMH.
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6. Ilpumepnbl TOKCHYECKOr0 /AelCTBHA HaHoYacTHll. ToKcHYeckoe JeHlCTBHE
HAaHOYACTHUI] METAJUIOB, YIJIEPOJAHBIX HAHOYACTHUIl, OKCHJHBIX HAHOYACTHUIl, MOJUMEPHBIX
HAHOYACTHII.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunast yueOHoIi paboThI B 3auetHpix | B akanem.
eIMHUIIAX Jacax
Oo0mas TPy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY IJIAHY 3,0 108
AYJIUTOPHBIE 3aHATHSI: 1,33 48
Jlexiuu (JIek) 0,89 32
ITpaktnueckue 3ausatus (113) 0,44 16
JlaboparopHbie pabOTHI - -
CamocrositeabHas padora (CP): 1,67 60
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil MpOrpaMMbl AU CHUNIMHBI
MaruutHbie Hanomatepuaibl (b1.B./IB.8.1)

1. Ileabp QAMCHMIJIMHBI - (OPMHUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEJCTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHAJIN3a JUIs UCCIeI0BaHUSI HAHOMAaTEpHasoB.

2. B pe3yabraTe wu3y4YeHUs JHCHMILUIMHBI O0y4yaloIMiici 1O HporpamMmme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonanpubivu (I1K) komnereHusIMH:

- CIIOCOOHOCTBbIO HPUMEHSTh HABBIKM HCIOJIb30BaHUS (1OJ PYKOBOACTBOM) METOJOB
MOJIEJIMPOBAHUS, OLIEHKH, [IPOTHO3UPOBAHUS U ONTHUMU3ALMHU TEXHOJOTMYECKUX IPOLIECCOB U
CBOICTB HAHOMATEPUAJIOB, CTAHAAPTH3ALUH U cepTuHKaK MaTepuanoB u mpoueccos (ITK-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEpPHUAJIOB M HAHOCUCTEM
HEOPraHMYeCKOoW (METAJUIMYECKMX W HEMETaNIMYeCKUX) W OpPraHu4ecKod (MOJIMMEpHBIX HU
YIJIEPOJAHBIX) TPUPOABI  (TBEPIBIX, IKUJIKHX, Tele00pa3HbIX, a’dpO30JIbHBIX), BKJIIOYAs
HAHOIUIEHKHM M HAaHOCTPYKTYPHUPOBAaHHBIE MOKPBITHS, JIs PELICHHUs IPOU3BOJCTBEHHBIX 3ajad,
BJIQ/ICHHEM HaBBIKaMU BBIOOpA ATHX MAaTE€pHAJIOB JUIsl 3aJaHHBIX YCJIOBHM JKCIUTyaTalluM C
y4eTOoM TpeOOBaHUN TEXHOJOTUYHOCTH, SKOHOMHUYHOCTH, HAJEKHOCTH M JOJTOBEYHOCTH,
9KOJIOTMYECKUX nocieacTBuid ux npumenenus (I1K-5).

3HaMb:

- THUOBl MarHUTHOTO YIOPSJIOYEHUS M KIACCU(PHUKALUIO MarHUTOYHOPSAJOYEHHBIX
MaTepHasoB;

- OCHOBHBIE XapaKTEPUCTUKH (Peppo- U pepprUMarHuTHBIX MaTEpUAIIOB;

- CBSI3b MAaKpPOCKOIMYECKHX MAarHUTHBIX XapaKTEPUCTUK C BHYTPEHHEH CTPYKTYpOH
MaTepuania;

- CYIIECTBYIOLIME W  MEpCHeKTUBHbIE  O00JacTH  NPUMEHEHHS  MarHUTHBIX
HaHOMAaTepHaJIOB;

- crocoObl MOJYYEHHUsS OCHOBHBIX THIIOB MAarHUTHBIX HaHOMAaTEpUAIOB U OCOOEHHOCTH
BbIOOpa MeTo/1a A1l o0ecriedeHus TpeOyeMbIX MarHUTHBIX CBOMCTB;

ymemy:

- TEOpEeTUYECKH OLIEHWBATh MAarHUTHBIE XapaKTEepPUCTUKU HOBBIX ¢eppo- H
(beppUMarHUTHBIX MaTEPUAIOB OCHOBHBIX KJIaCCOB;

- NPOM3BOAUTH OOOCHOBaHHBIM BBHIOOP COCTaBa, CTPYKTYpbl M CHOCO0a MOTYYEHHS
MarHUTHBIX HAHOMATEPHAJIOB Il KOHKPETHBIX 00JacTeil MpUMEHEHUS;

- TMpPOBOJUTH aHAIM3 MArHUTOMETPUYECKHX MCCIEIOBAaHUN U COMOCTAaBICHHUE HX
PE3yJIBTAaTOB C COCTABOM U CTPYKTYPOW HCCIIEJOBAaHHBIX MATHUTHBIX HAHOMATEPUAJIOB;

- NPUMEHATh TEOPETUYECKHWE 3HaHWS B OOJACTHM MarHeTH3Ma HaHOMAaTepUajoB JUIS
peLIeHUsT HUCCIEeNIOBaTeIbCKUX M MPUKIAAHBIX 3aJa4, B TOM 4YHCIEe B 00JacTH HAayKd O

HaHOMaTepHajgax U HAHOTEXHOJIOTHH.
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gnademsn:

- HABBIKAMU TMOJIYYEHUsI OCHOBHBIX KJIACCOB MAarHUTHBIX HAHOMATEPHAJIOB;

- METOJOJOTMYECKUMH IMOAXOJAMU U HABBIKAMH BBISIBJICHUS B3aMMOCBS3€M CTPYKTYpBHI,
CBOMCTB M TEXHOJIOI'MH MOJIy4EHHUsI MAarHUTHBIX HAHOMATEPUAJIOB;

- HaBBIKAMM OCBOEHHMS M IPUMEHEHHUs HOBBIX METOJOB HCCIEIOBAaHUS MarHUTHBIX
CBOWCTB HAHOMATEPHUAJIOB.

3. KpaTkoe coaepkaHue JUCHUILINHBI

Moayasb 1. OcHOBBI MATHETHU3MA U TEOPUM MATHUTHOIO YIIOPS/104Y€eHHUSs

OcHoBbl MarHeroxumum. OcHoBHble ToHATHS. Kiaccudukanus BemecTs 1o
OTHOLLIECHHIO K MarHUTHOMY Ioit0. Kitaccuueckue u KBaHTOBO-MEXaHUYECKUE TPAKTOBKHU JIUa- U
napamaraeru3Ma. 3akoH Kropu-Belicca. CnimHOBBIH M OpOWTAIbHBIH MarHUTHBIE MOMECHTBHI.
OpoOuransHoe BbIpokaeHUe. [lapamarnetnsm coeauuenuid d- u f-aeMeHTOB, mapamarHeTH3M
3JIEKTPOHOB MPOBOAUMOCTH.

MarHuTHoe ynopsiioyeHue B MmarTepuasiax. OOmeHHoe B3aumojeiictBue. Mojens
laitzenOepra-/lupaka-Ban-dneka. MexaHu3Mbl 0OMEHBI, THIIBI 0OMEHA, TPUMEPHl 0OMEHHBIX
KJacTepoB. Tumbl MarHUTHOrO ymnopsodeHus. CrOHTaHHasT HaMarHWYEHHOCTb. MarHuTHBIN
MOMEHT B (eppo- u eppumarnerukax. [IpencraBienus Teopun MolekynspHoro nois Beiicca.
TemnepaTypHble 3aBHCHMOCTH MAarHUTHOHW BOCIPUUMYHUBOCTH. DeppuMarHeTHku — (QEppUTHI
mmuHeny, reopus Heenst, pepputsl rpanatel, rekcaroHanbHble (GEeppPUTHL.

MarHuTHasi aHM30TPONUSI M MATHUTOCTPUKIHA. CBA3b CTPYKTYpbl MarHUTHBIX
XapaKTepUCTUK MaTepuana. MarHUTOKPUCTAIIIMYECKass aHU30TPOIMsA, OOMEHHas MarHuTHas
AQHU30TPONHS U aHU30Tponust GpopMbl. MarHUTOYNpyroe B3aUMOACHCTBUE, MAarHUTOCTPUKIIHS.
Marnuroctatuyeckass dHeprusi, pasmMarHuuuBaromiee mojne. Cnalblii  (deppomMarHeTusM.
[Tbe30MarHUTHBIN U MAarHATOJICKTPUICCKHH (D DEKT.

Moayab 2. Tunbl MATHUTHBIX HAHOMATEPHAJIOB M 00J1ACTH UX NPUMEHEHUS

JloMeHHasi CTPYKTypa M Ipouecchbl HaMarHU4YuBaHus. JlOMEHHas CTpPyKTypa,
rpaHUIbl JTOMEHOB. MarHeroconpoTtuBieHue. (OCHOBHBIE BHJIbBI MAarHUTHBIX MAaTe€pUajoB.
JloMeHHas CTpyKTypa OJIHOOCHBIX ()€ppOMArHETUKOB. JIBI>KEHNE TOMEHHON CTEHKH. JIMHaMuKa
MarHUTHBIX J0MeHOB. [Iporecc HamarHWYMBaHUS, CTAOWIM3alMs MAarHUTHOTO COCTOSIHHSI
nuHaMuueckue 3(QexThl mporecca HaMarHuYuBaHUs. OCHOBHBIE THIIBI MarHUTOTBEPIBIX H
MarHUTOMSITKHX MAaTE€pUaioB, U UX JUCIIEPCHBIE COCTOSIHUS, CPABHUTEIBHBIE XapaKTEPUCTHKU,
CIoCcoObI IOJTyYEHUSs], B3aUMOCBSI3U COCTAaB-CTPYKTYpa-CBOMCTBA.

OcCHOBHBIE THIIBI MATHUTHBIX HAHOMATEPHAJOB M OCOOEHHOCTH HX MATHMTHBIX
cBoiicTB. BrnusHue pasmepa dyacTull Ha MarHuTHble cBoWcTBa. (OCHOBHBIE MapaMeTpBhl,
3aBHUCHIINE OT pazMepHoro ¢ dekra. i3MeHeHrne KOAPUUTUBHOMN CUIIBI C YMEHBIIIEHHEM pa3Mepa
yacTUllbl. BHyTpeHHUI U BHEIIHMN cyneprapamardeTusM. Temmneparypa OiokupoBku. OreHka
pa3MepoB HAHOYACTUI[ IO JAHHBIM MAarHUTHOM BOCIPUMMYMBOCTH. MarHuTHbIE CBOWCTBA
AQHU30TPOIHBIX HAHOYACTHUI. Y CTPONCTBA 3allUCH, XPAaHEHUSI U ITpeoOpa3oBaHus HH(POpPMALMK Ha
OCHOBe (eppOMarHeTMKOB. Marepuaibl ¢  KOJUIOCAIBHBIM  MarHEeTOCOMPOTHBICHHUEM.
MarnuToakTUBHbIE HAHOKOMIIO3WUTHI W MaTepHallbl 11 MarHUTHOW 3amuch. MarHuTHbie
CEHCOpbl. MarHUTOONTUYECKUE YCTPOUCTBA. Y CTPOICTBA CIMHTPOHUKU. MarHuToKanopuyeckue
MaTepuaibl M, OCOOEHHOCTH KPUCTAIJIMYECKOM CTPYKTYpbl, METOJOB MOJIY4YEHHUS M IYyTH
MPaKTUYECKOr0 UCTOIb30BaHNsI. MarHUTHbIE HAHOMATEpUAJbl B MEAHUIIMHE.

MardutHble KuAKOCTH. OCHOBHBIE XapaKTEPUCTHUKU TUCIIEPCUN MAarHUTHBIX YaCTHIIL.
VYcinoBuss yCTOMYMBOCTH MArHUTHBIX KUJAKOCTEW. [loBeneHMe MarHUTHOW JKUAKOCTH B
HEOJIHOPOIHOM MAarHUTHOM II0JI€, OCHOBBI (epporuapoaruHaMuku. IloBeneHne MarHUTHBIX U
HEMAarHUTHBIX YaCTUIl B MarHMUTHOW JKUJKOCTH B MAarHMUTHOM IOJI€: MarHUTHAs JIEBUTAIUsl U
paszieJeHue MaTepuajgoB MO IUIOTHOCTH. OCHOBHBIE NPUMEHEHUS MarHUTHBIX JKUJKOCTEH:
MarHuTHas cenaparus, MarHUTOKUJIKOCTHBIE YIUIOTHEHUS, MAarHUTOXHUJIKOCTHBIE
aMOPTHU3aTOPbI U JeMII(pEPHI.

Mopnyas 3. B3anmopeiicTBe HAHOMATEPHAJIOB C 3JIEKTPOMATHUTHBIMHU MOJISMH U
MEeTO/IbI MCCJICAOBAHUSA
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MarHuTHble pe30HAHCbl M WHAYNUPOBAHHbIC MATHMTHBIM I10JIeM MATrHMTHbIE
¢da3zoBbie nepexoabl. HIylIMPOBAaHHBIE MATHUTHBIM TOJEM CIIMH-OPUEHTAIMOHHBIE TEPEXO/bI.
WHayuvpoBaHHbBIE  MarHUTHBIM — IIOJIEM  HEKOJUIMHEApHbIE  MAarHUTHBIE  CTPYKTYpPhl B
deppumarnernkax. OCHOBBI TEOPHH MArHUTHBIX pe30HAHCOB. DEppOMAarHUTHBIA pPE30HAHC.
®deppUMarHuTHBIA pe30HAHC. AHTU(QEPPOMATHUTHBIA pPE30HAHC. BiusHUE CTPYKTYpHl U
MarHUTHBIX CBOMCTB MaTepuaia Ha PE30HAHCHYIO YaCTOTY MPHU €CTECTBEHHOM (DeppOMarHUTHOM
pe3onance. [Ipumenenue deppo- 1 heppUMarHUTHBIX HAHOYACTHIL JJI CO3/IaHUSI MAaTEPHAJIOB U
IOKPBITUM CO CHUXKEHHOM DPaJMO-3aMETHOCTBIO. SINEpHBII MAarHUTHBIA PE30HAHC — OCHOBBI
METOJla, CHUH-CIIMHOBAash U CIMH-pElIeTOYHasi penakcauus, npuHuunsl SIMP-tomorpaduu u
MCII0JIb30BaHNE HAHOYACTHUI] B KAUECTBE KOHTPACTHBIX areHTOB.

Hanomartepuanbl i MArHuTHOW 3amucu uHpopmaunmu. Hanomarepuarsl,
UCIIOJIb3YEMbIC B HOCUTENSIX WH()OPMALUY BBIYMCIUTEIIBHON TEXHUKH. DBOJIONHUS MOIXOJA0B U
COBPEMEHHBIE BO3MO>KHOCTH MOBBIIIEHUS IUNIOTHOCTH MAarHUTHOW 3aIlMCH.

Metoabl ucc/e0BAHUS MATrHUTHBIX HaHOMATepUaJoB. Meroabl H3MEpeHUs
MarHuTHOM BocmpuuMYHBOCTH: MeTon ['ym, Bechl ®apanes, BuOpomarneromerp, CKBU/I-
MarHeTOMeTp, WHIYKTHBHBIC W3MEpeHHs. [IpUHIMOBI W3MEpPEeHH, CTaHIapThl, 0O0paboTKa
JaHHBIX H3MEpeHul. MeccOayIpoBcKasi CIEKTPOCKOMHUS — TEOPETUYECKHE OCHOBBI METOJa,
MIPHUHIIAITEI YCTPOHCTBA MPHUOOPOB, 00pabOTKa M MHTEPIIPETALNS JAHHBIX U3MEPEHUH.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHBIX B akanem.
eIMHUIIAX Jacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3ausatus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 1,67 60
Buj KoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTaNuA padoyeil NpOorpaMMbl JUCHUINJIMHBI
IMonumepHubie Hanokomno3uThbl (b1.B.JIB.8.2)

1. Heas AUCHMIUIMHBI - TIpuoOpeTeHWe 3HaHUM, yMEHUH U (OPMHUPOBAHHE
KOMIETEHIIM B 00JacTH MOJIMMEPHBIX HAHOKOMITO3UTOB M O3HAKOMIIEHHWE C UX CTPYKTYPOI,
CBOMCTBAaMH, BO3MOKHOCTSIMHU IIPUMEHEHHUS.

2. B pe3yabrare wu3yyeHHs [IUCHUIUIMHBI oOyyaommiicss 10 MporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccrnonansubivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CHOCOOHOCTBIO MPUMEHSTh HABBIKM HCIOIb30BaHMs (TIOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUS U ONTHMHU3AIMU TEXHOJOTMYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3AINH U CepTUHUKAINU MaTepraioB u nporeccoB (ITK-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THWIIBI HAaHOMAaTepHalOB U HAaHOCHCTEM
HEOPraHMYEeCKON (METaUIMYeCKUX W HEeMEeTATMYEeCKHX) W OpraHu4eckod (MOMMMEpHBIX U
VIJIEPOJIHBIX) TPUPOABl  (TBEPABIX, KHUIKUAX, TeEIe0Opa3HBIX, ad’dpPO30JIbHBIX), BKIIOUAS
HAHOIUJICHKA M HAaHOCTPYKTYPHPOBAHHBIC TOKPBITHS, AJI PEUICHUS MPOU3BOJICTBEHHBIX 3a/ad,
BJIQJICHHEM HaBBIKAaMU BBIOOpA ATHX MaTE€pHANIOB JUISl 3aJaHHBIX YCJIOBHM JKCIUTyaTallUHM C
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAJEKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTUIECKUX TocneacTBrid ux npumeHenus ([1IK-5);

3Hamy:

- OCHOBHbIE BHABl MaTpUIl M HANOJHUTENEW Ui CO3JaHUsl MOJMMEPHBIX
HaHOKOMIIO3UTOB;
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- OCHOBHBIE CBOWMCTBAa Ppa3IUYHBIX IMOJIMMEPHBIX MaTpUl] M  IOJHUMEPHBIX
KOMITO3UIIMOHHBIX MAaTE€PUAJIOB,;

- OCHOBHbBIE METO/]Ibl IepepabOTKH MOJUMEPHBIX HAHOKOMIIO3UTOB

ymemn:

- BBIOpaTh IOJUMEPHBbIH HAHOKOMIIO3MLIMOHHBIA MaTrepuan s 3aJaHHOM obJsacTu
PUMEHEHHS

- BbIOpaTb HY)XHBIM THUI MaTpUIbl U HAMOJHUTENS A CO3JaHMs IOJIMMEPHOTrO
HaHOMaTepHala ¢ 3aJaHHbBIMUA CBOWCTBAMH

énaoems:

- wuHbopMamMel O CyIIECTBYIOIIMX M TEPCHEKTHBHBIX OOJIACTSIX NPUMEHEHUS
HOJMMEPHBIX HAHOKOMIIO3UTOB;

- HaBBIKAMH TIOJTOTOBKM JIOKJIQJOB HAa OCHOBE aHAJIM3a COBPEMEHHOM HayYHOMH
JUTEPATYPhl B 00JIACTH MOJUMEPHBIX HAHOKOMIIO3UTOB.

3. KpaTkoe coep:kaHue M CUHUIIAHBI

1. Bsaenenue. Ponp momuMepHBIX HAHOKOMIIO3UTOB B COBPEMEHHOM MHpeE.
Knaccugukanus monumepoB. MexaHndyeckue CBOWCTBA IOJMMEPOB. PacTBOpBI MOIMMEpOB.
Bsi3skoTekyuee cocTOsHME MONIMMEpOB. YIpyrue cBoiictBa noaumepos. CrekiaooOpasHoe
COCTOSIHHE BBICOKOMOJICKYJISIPHBIX COeIMHEHMH. KpucTamms3anys noJmmMepos.

2. IlomyueHue mNONMMEPHBIX HAHOKOMIIO3UTOB. Bujpl HaHOHamomHUTENeH s
noauMepoB. HaHOKOMIO3WTHI Ha OCHOBE TepMOIUIacTOB. HaHOKOMITO3UTHI Ha OCHOBE
pEaKToIUIacTOB. MeToJpl  BBEJECHHUS  HAHOHANOJHUTENEH B  IOJMMEPHYIO  MaTpHUIly.
HaHokOMIO3HIIOHHBIE HATIOJTHUTEINH /IS TIOJIMMEPHBIX MATPHIL.

3. OCHOBHBIE CBOMCTBAa IMOJMMEPHBIX KOMIIO3MLIMOHHBIX MaTepuanoB. Bospacranue
NPOYHOCTHBIX M Je(POPMALMOHHBIX CBOWCTB, YAApHBIX XapaKTEPUCTHK, OapbEepHBIX CBOWCTB
(ra3o- ¥ BOJOIPOHUIIAEMOCTH), CHUKEHHUE TOpPIOYECTH U T.A. BiusHue HaHoHamosHuTeNnel Ha
PEOJIOrHYEeCKe CBOMCTBA, TEIUIOCTOMKOCTD U TEPMOCTOHKOCTH TOJIMMEPOB.

4. OcHOBHblE MeTOJbl IepepabOTKM TMOJIMMEPHBIX HAaHOKOMIO3UTOB. Ilpomueccsl
dbopMOBaHUS W3AEIMI W3 HAHOHAMOJIHEHHBIX TEPMOIUIACTHYHBIX IOJMMEPHBIX MaTepUaoB
(3KCTpy3us, JIUThE MOJ JaBJIEHUEM, CIIELHAIbHbIE METO/IbI). MPOLECCOB (OPMOBAHUS U3JEIUI
U3 HaHOHAIIOJHEHHBIX TEPMOPEAKTHBHBIX IMOJIMMEPHBIX MATEpPHAJIOB (IIPECCOBAHUE, JIUTHE O
JaBJieHUeM, IpopuiIbHOE (OPMOBAHUE).

5. INonumepcunKaTHbIE HAHOKOMITO3UTHL. CTPYKTypa M CBOWCTBA MOHTMOPHJUIOHHTA.
[ToHATHS MHTEPKATALIUM U SKCPOIHALUU MOHTMOPUILTIOHNUTA. CTPYKTYypa NOIMMEPCUIMKATHBIX
HaHOKOMIIO3HUTOB. JlucriepCHOHHOHAIIOTHEHHEIE, BOJIOKHUCTHIE " CIIONCTHIC
HNOJMMEPCUIIMKATHBIE ~ HAHOKOMITO3UTHI.  TeXHOJIOTHS  MOJYY4EHHUS  HOJMMEPCHIMKATHBIX
HaHOKOMIIO3HUTOB.

6. CymectByonme W  HEepCHeKTHBHbIE 00JacTH  NPUMEHEHHMS  IMOJUMEPHBIX
HaHOKOMIIO3HUTOB.

4. O0beM y4eOHOH JUCHUILIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX Jacax
O01mas TPYA0eMKOCTh JUCHUILIMHBI 110 Y4e0OHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexiuu (JIek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTopHble paboThI - -
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanusA padoye NPpOorpaMmMsl JUCHUILIMHBI
Texnuka Hay4ynoro nepesoaa (b1.B.J1B.9.1)
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1.Heap AUCHUNIMHBI - TTpHOOpeTeHHE O00YJYarONTUMUCS OOIIeH, KOMMYHHKATUBHON U
npoeCCHOHATBLHON KOMIIETCHIIMH, YPOBEHb KOTOPHIX Ha OTAEIBHBIX JTamax s3bIKOBOU
MOJTOTOBKU IO3BOJISIET BBINOJHATH pPa3jIMyHble BUIBI MPO(ecCHOHATbHO OPUEHTHPOBAHHOIO
IIEPEBO/A B IPOU3BOICTBEHHON U HAYYHOU JEATEIbHOCTH.

2. B pe3yabraTre wu3y4YeHHUs UCHUIUVIMHBI oOydamlluiics 10 mporpaMmme
O0akaJjiappHuaTa /10JI7KeH

Obnaoamse cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMHI:

- CHOCOOHOCTh K KOMMYHHUKAllMM B YCTHOM M NUCHbMEHHOW (opMmMax Ha PYyCCKOM H
MHOCTPAaHHOM  fA3BbIKaxX JUI1 pEIIeHUs 3aJad MEXJIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTH NMPHMEHATh HABBIKM cOOpa JAHHBIX, M3YYCHHUs, aHAJIM3a M O0O0OIICHHS
HAyYHO-TEXHUUYECKON MH(pOpMaMK MO TeMaTHKe HCCIeA0BaHUs, pa3padOTKU U UCTIOIb30BaHUS
TEXHUYECKOH JTOKyMEHTAllUW, TOATOTOBKU JAOKYMEHTOB K IAaT€HTOBAaHUIO, O()OPMIICHUIO HOY-
xay (OIIK-4);

- cnocoOHOCTh pemiaTh CTaHJApTHBIE 33Ja4M NMPO(EeCCHOHAIBHOW AEATENbHOCTH Ha
OCcHOBe UH(GOPMAIIMOHHON U Oubnuorpadudeckoil KyabTyphl ¢ IPUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHA W C YYE€TOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
6e3omacHoctu (OITK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIMOHHO-KOMMYHUKAIIIOHHBIC
TEXHOJIOTHH, TJ00albHble HMH(GOPMAIMOHHBIE pPECYpChl B  HAyYHO-HCCIEI0BATEIbCKOU
JESTEIbHOCTH B 00JIACTH MaTepUalOBEJCHUS U TEXHOJOTMM HAaHOMAaTepHaloB U HAHOCHUCTEM
(TIK-1).

3HamMb.

- OCHOBHBIE CTIOCOOBI TIOCTHKEHUSI YKBUBAJIECHTHOCTHU B TIEPEBOJIC;

- OCHOBHBbIE IIPUEMBI N1EPEBOJIA;

SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE [UIsl BBIIOJHEHHS INIepeBOJa KOJMYECTBO JIEKCMYECKUX EIAMHHIL,
(b pa3eonoru3MoB, B TOM YHCIIE COLMATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIYECKUX PEaIHii;

ymemny.

- IPUMEHATh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

- OCYUIECTBJIATb IHUCBMEHHBIH TEPEeBOJ] C COONIOJEHHEM HOPM JIEKCHUECKOMN
HKBUBAJIEHTHOCTH, COOIIO/IEHNEM I'PaMMAaTHYECKUX, CHHTAKCUYECKUX M CTHIIMCTHYECKUX HOPM;

- 0(OpMJISITH TEKCT NEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

- OCYLIECTBISATh INEpPEeBOJ C COONIOJIEHMEM HOPM JIEKCHUECKOW SKBHBAJIEHTHOCTH,
coO0IeHEeM IpaMMaTHYECKUX, CUHTAKCUYECKUX M CTUIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMIIOPAJIbHBIX XapPAKTEPUCTUK UCXOIHOIO TEKCTA;

enaodems.:

- METOAMKOH TpeANepeBOAYECKOr0 aHaju3a TeKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCHIPUSATHIO HCXOJHOTO BBICKA3bIBAHUS;

- METOJUKOM MOATOTOBKM K BBIMOJHEHHUIO MEPEeBOJa, BKJIIOYAs MOUCK MH(OpMAIMM B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAMHM CHUCTEMBI COKPALLIEHHOW MEPEBOIYECKON 3alIMCU IIPY BBITIOJHEHUH [IEPEBOJIA;

- OCHOBHOM MHOSI3BIYHOM TEPMUHOJIOTHEN CIIENUATBHOCTH,

- OCHOBaMH pedeprpoBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI [0 CHIEIIUATLHOCTH.

3. KpaTkoe coep:kaHue JUCHUTINHBI

Beenenue. Ilpenmer u ponb mepeBoga B COBpeMEHHOM oOmiecTBe. Pasnnunble BuabI
nepeBoaa. 3aJa4n U MEeCTO Kypca B MOJITOTOBKE OakaiaBpa TEXHUKH U TEXHOJIOTHH.

Monyis 1:

1.1. CpaBHeHue mOpsiKa CIOB B QHTIMHCKOM M PYCCKOM MpemioxeHusx. [lepeBon

IPOCTOTO MOBECTBOBATENLHOTO MPE/IOKEHHS HACTOAIIET0, OYAYILEro v MpOoIIE/IIero BpeMeHH.
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OcoOeHHOCTH TEpeBOAa BONPOCUTENBHBIX U  OTPULATEIBHBIX MPEAJOKEHUN B
pa3IMYHBIX BpeMEHaXx.

1.2. ITepeBon npemnoxxkenuii Bo BpemeHax Indefinite, Continuous. UteHue u nepeBoj 1mo
teme "Xumus'".

Monyisb 2.

2.1. IlepeBox npeaoxkeHuit Bo BpemeHax rpymin Perfect, Perfect

Continuous  (yrBepauTelIbHBIE, BOINPOCHUTEIBHBIC M  OTPULATEIBHBIC  (OPMBI).
Oco0eHHOCTH YIIOTPEOICHHS BCTIOMOTATEIBHBIX TJIAr0JIOB.

2.2. TlepeBon crpamareibHOro 3ajora. TpyaHble ciy4dau MepeBoJa CTPaaaTeiabHOIro
3aJiora.

Utenue u nepeBoj TEKCTOB 10 TeMe "Hayka u HayyHble MeTObI". AKTUBU3ALUS JICKCUKH
NPOYNUTAHHBIX TEKCTOB.

2.3. [lepeBoa mpUIATOYHBIX MPEIJIOKESHUM.

[IpunaTouHble noaIexKaIue.

[Ipunarounslie ckazyemble.

[Tpunatounbie onpenenuTeNbHEIE.

[Ipunarounbie 06CTOSATENBCTBEHHBIE, IPUAATOYHbIE TOTIOTHUTEIbHBIE.

2.4. Tumpl yCIOBHBIX IPEIOKEHHH, ITpaBUila U OCOOEHHOCTH UX MEPEBO/A.

[IpakTuka mepeBoja Ha MpuMepax TekcToB o xumuu, J.W. MenneneeBe, Hayke H
TEXHOJIOTUH.

2.5. TlepeBon mpenyoKeHUN C y4eToM MpaBHiia coriacoBaHusi BpemeH. [Ipsmas u
KOCBEHHasl peyb.

2.6. Paznuunble BapuaHTHI IEPEBOA CYIIECTBUTEIHLHOTO B MIPEATIOKEHUH.

2.7. MopanbHBI€ TJIaroiibl 1 0COOCHHOCTH MX TIEPEBOJIA.

Pa3BuTune HaBBIKOB NepeBoa o teme "Hayka 3aBTpaiinero qus".

2.8. CnennanbHas TepMuHosorus mo teme "Jlabopatopus".

2.9. Coxkpamtenusi. Oco6eHHOCTH UX NepeBoia. Pa3BuTHe HABBHIKOB NEpeBOa HA IIpUMeEpe
TekcToB 10 Teme "Jlaboparopusi, U3MEpPEHUsI B XUMUU'".

Mopyns 3.

3.1. Henuunble popmsl riarosia.

NupunutuB (HeompeneneHHas ¢opma riarona). Pons MHQUHUTHBA B MPEISIOKEHUH U
BApUAHTHI IEPEBOJIa HA PYCCKUM A3bIK. [IpnyacTus u repynauil.

3.2. VIHpUHUTHBHBIE 0OOPOTHI.

O6opor gomnonHeHne ¢ WHOUHUTHBOM. BapuaHThl mepeBoja Ha PYCCKUH S3BIK.
Tepmuuonorus no reme "CoBpeMEHHbIE TEXHOJIOTHH .

3.3. O6Gopor noexaiiee ¢ THOUHATABOM. Pa3imuHbie BApHAHTHI TIEPEBO/IA.

Tepmunosorus no reme "Hanomatepuanst”.

3.4. IlepeBoj MPUYACTHBIX 0OOPOTOB.

Ab6comoTHbINH npuyacTHEI OOOpPOT U BapuaHTHI IEPEBOAA.

Pa3BuTHe HaBbIKOB niepeBoAa 1o teme "HanomaTtepuans”.

4. O0beM y4eOHOH JUCHHUILIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
€AMHUIIAX yacax
O01as TPYA0€eMKOCTh JUCHUIIMHBI 110 Y4eOHOMY TLUIAHY 4,0 144
AyYJAUTOPHBIE 3aHATHSL: 1,78 64
Jlexiuu (JIek) - -
[TpakTnueckue 3anstus (I113) 1,78 64
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 2,22 80
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
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I'pammaTtuka uHocTpanHoro s3pika (b1.B./1B.9.2)

1.Ileap AMCUMIUIMHBI - TpuoOpeTeHHe CTyACHTaMH oOOIIeld, KOMMYHUKAaTUBHOH W
npodecCHoHaNbHOM KOMIIETEHLUH, YpPOBEHb KOTOPBIX HA OTHENbHBIX JTanax sI3bIKOBOU
HNOJATOTOBKM  TO3BOJIIET  WCIOJB30BaTh  HMHOCTPAHHBIM  S3bIK  MPAKTUYECKH Kak B
npodeccuoHanbHOM (MPOU3BOJICTBEHHOM M HAay4HOH) NEATeNbHOCTH, TaK W Juid 1enei
camMo00pazoBaHusI.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
O0axkajaBpHaTa J0JIKEH

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubivu (I1K) komnereHusIMH:

- CHOCOOHOCTh K KOMMYHHUKAllMM B YCTHOM M NUCHbMEHHOW (opmMax Ha PYyCCKOM H
MHOCTPAaHHOM  fA3BbIKaxX JUIg pEIIeHUs 3aJad MEXJIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTH NMPHMEHSATh HABBIKM COOpa JaHHBIX, M3y4YCHHs, aHaTU3a U 000OIIeHUs
HAyYHO-TEXHUUYECKON MH(pOpManuu Mo TeMaTHKe HCCIEA0BaHuUs, pa3padOTKU U UCIOIb30BaHU
TEXHUYECKOH JTOKyMEHTAllUH, TMOATOTOBKU JIOKYMEHTOB K IAaT€HTOBAHUIO, O()OPMIICHUIO HOY-
xay (OIIK-4);

- crnocoOHOCTh pemIaTh CTaHJApTHBIE 33Ja4d MPO(ECCHOHATBFHOW MAEATENBHOCTH Ha
OocHOBe UH(GOPMAIIMOHHON 1 Oubnorpadudeckol KyabTyphl ¢ IPUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHA W C YYEeTOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
6e3omacuoctu (OITK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIMOHHO-KOMMYHHUKAIIIOHHBIC
TEXHOJIOTHH, TJ00albHble HMH(GOPMAIMOHHBIE PEecypCchl B  HAyYHO-HCCIEI0BATENIbCKOU
JESTEIIbBHOCTH B 00JIACTH MaTepUalOBEJCHUS U TEXHOJOTMM HAaHOMAaTEepHalOB U HAHOCHUCTEM
(TIK-1).

3Hamy:

- OCHOBHbIE TpeOOBaHUs HH(POPMALIMOHHON O€30MaCHOCTH;

- OCHOBHBIE TpHEMBbI cOOpa IaHHBIX, HM3YYCHHUS, aHAIM3a W OO0OOLICHHS HAy4HO-
TeXHUUYECKONM uHPOpMaluu MO TEeMaTHUKE HCCIENOBaHMs, pa3pabOTKU U HUCHOJIB30BaHUS
TEXHUUYECKON JOKYMEHTAllH, MOATOTOBKH JOKYMEHTOB K MAaTEHTOBAaHUIO, OPOPMIICHUIO HOY-
xay,

- SI3BIKOBYIO0 HOPMY M OCHOBHBIE (DYHKIIUH SI3bIKA KAK CHCTEMBI;

ymemy:

- OCYUIECTBJIAITh KOMMYHMKAIIMIO B YCTHOM M NUCBbMEHHOW (opMax Ha PYyCCKOM U
MHOCTPAaHHOM  S3bIKax JJIsl  peIleHUs 3a/7ad  MEXIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aMMOJICHCTBHA,

- pewmarb CTaHJApTHBIE 3aJaud NPO(PECCHOHANBHOM JESITEeNbHOCTH Ha OCHOBE
nH(pOpMalOHHON U Onbnuorpadpuyeckoil KyJabTypbl C [PUMEHEHHMEM HH(OpMalMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
0€30I1aCHOCTH;

gnademn:

- OCHOBaMU KOMMYHHKallMd B YCTHOH M NMHUCBbMEHHOM (popMax Ha MHOCTPAHHOM SI3bIKE
JUISL pEeLIeHUs 3a7jad MEXIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJICHCTBHUS;

- OCHOBHOM MHOSI3BIYHOM TEPMUHOJIOTHEN CIIENUATBHOCTH,

- OCHOBaMHM pedeprupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHI 110 CHIEIHATLHOCTH.

3. KpaTkoe conep:kaHue TUCHUTLIAHBI

Beenenne. Ilpenmer u posib MHOCTPAaHHOTO s3bIKa. KpaTkue MCTOPHUYECKHE CBEAECHUS
o0n3y4yaeMoM SI3bIKE. 3aJ]aul U MECTO Kypca B OJATOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHH.

Moayas 1.

['pammaTHUecKrie 0COOEHHOCTH U3Y4aeMOT0 SI3bIKa:

JIuuHble, NPUTSDKATENbHBIE W Mpodyre MecTouMeHHs. CHpshkeHHe TIJaroyia-CBsI3KH.
O6pa3zoBanue u ynorpedienne GopM maccuBHOro 3ajiora. [lopsmok cIoB B IpeaiioKeHUH.
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1.1.CpaBHEeHHE TIOpSiAKA CJIOB B AHIVIMHCKOM M PYCCKOM TpeyioxkeHusx. IlepeBon
MMpOCTOro MOBECTBOBATCIBLHOI'O NPCJIOKCHUA HACTOALICTO, GYI[YH_IGFO U Opomeamero BpCMCEHU.
OcoOeHHOCTH BOIPOCUTENBHBIX U OTPULATENIBHBIX MPEIVIOKEHUM B  Pa3iIHMYHbIX

BpEMEHaX.

1.2. Bpemena Indefinite, Continuous. Utenue u nepeBoj o teme "Xumus'".
Monyas 2.

2.1. Bpemena rpynmn Perfect, Perfect Continuous (yrBepauTenbHbIE, BOIPOCUTEIbHBIC K

orpunarenbHbie Gopmbl). OCOOEHHOCTH yOTPeOIeHU BCIOMOTaTebHBIX IJ1arojoB.

2.2.CtpagaTenpHblid 3a510r. TpyaHbIe Cydan IepeBojia CTpagaTeIbHOro 3aja0ra.
Urenue u nepeBos TekcToB 1o TeMe "Hayka u HayuHble MeTObI". AKTUBH3ALMS JIEKCUKH
IPOYNUTAHHBIX TEKCTOB.
2.3. Ilpuaarounsie TpeasIOKEHHSL.
IIpunarounslie noexarye.
[IpunaTouHblie CKa3yeMsble.
IIpunaTtounblie onpenenuTeNbHbIE.
IIpunarounble 00CTOATENBCTBEHHBIE, IPUIATOUHBIE JOTIOHUTEIbHBIE.

2.4. Tunsl YCIOBHBIX HpeHHOH(CHHﬁ, IIpaBuJIia U 0COOEHHOCTH HX IepeBoaa.

2.5. IlepeBon mpemsioKEHW € y4eTOM IMpaBHJa COTJacoBaHMs BpeMmeH. Ilpsmas u

KOCBCHHaAsA pCUb.

2.6. Paznuanbie QyHKINUN CYIIECTBUTESILHOTO B MPEJIOKCHHUH.
2.7. MogannHbI€E T1arojbl.

Moayas 3.

3.1. Henmuunble ¢hopMmebl TI1aroa.
Wudpunntus (HeompenenenHnas ¢gopma riarona). Pons mHQUHUTHBA B NPEANIOKEHUU U
BapHAaHTHI MIEPEBO/Ia HA PYCCKUH A3bIK. [IpuuacTus u repyHaui.
3.2. VlapuHUTHBHBIE 0OOPOTHI.

O06opOT NOTMOTHEHHUE ¢ HHPUHUTHUBOM.
3.3. O6oport nmoanexaiiee ¢ MHOUHUTABOM. Pa3mnyHbie BApHaHTHI IIEPEBO/IA.
Tepmunonorus o teme "Hanomatepuansi".

3.4. IlpuuactHbie 00OPOTHI.

AOGCOIOTHBIN TPUYACTHBINA 000POT U BapUaHTHI IIEPEBOIA.

4. O0beM y4eOHOH JUCIHIJINHBI

Bunpsl yaeOHOM paboTh B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexumn (Jlek) - -
[TpakTuueckue 3ausatus (I113) 1,78 64
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 80
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer

4.5. IlpakTuxkn

AHHOTanus padoyeil nporpamMMbl y4eOHOH NMPAKTHUKHU: MPAKTHKHU 110 NOJTy4YeHUI0

NMePBUYHBIX MpodeccHoHaNbHBIX yMeHnii 1 HaBbIKOB (B2.B.1(Y))
1. Hean

yueOHoOM

NPaKTHKHU

MOJTyYeHHE

oOydJaronumMcs

NEPBHUYHBIX

HpO(I)CCCI/IOHaJ'ILHBIX yMCHI/Iﬁ N HABBIKOB ITYTEM CAMOCTOSATCIBHOTO TBOPYCCKOTO BBIIIOJIHCHUA

3a/1a4, OCTABJICHHBIX IIPOIPaMMON MTPAKTHKHU.

2. B pe3syabTare
MATrUCTPATYPhI A0JI/KEeH |

M3y4YeHUs1 NUCHHUIIJIHHBI

o0yyamomuiicds mno mnporpamme
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Obnaoame cnenyromumu o0mekynbTypHbiME (OK), obmenpodeccnonanbapiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTBIO K KOMMYHHMKAI[MM B YCTHOM M IHCbMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  fA3BbIKaxX JUId pelIeHHs 3aJad  MEXKIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaTh B KOMAaHJE, TOJIEPAHTHO BOCHPUHUMAS COIMAJIbHBIC,
ITHUYECKUE, KOH(PECCHOHANBHBIC U KyIbTypHbIe pasnuuus (OK-4);

- CIOCOOHOCTBIO K CaMOOpraHu3aliu u camooopasoBanuio (OK-5);

- CHOCOOHOCTBIO MCIIOJIB30BaTh OOIIENPABOBbIE 3HAHMS B Pa3IMuYHBIX cdepax
nesirenbaocTr (OK-6);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHUIO, K OOOOLICHUIO, aHaIU3y, BOCHPUSATHIO
uHpOpMaIKH, IIOCTAHOBKE 1IEIH U BbIOOPY myTeit ee noctmxenus (OK-9);

- CIIOCOOHOCTBIO JIOTMUECKH BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTh YCTHYIO U
nrcbMennyo pedb (OK-10);

- CHOCOOHOCTBIO  HAaxXOAMTh  OPraHU3allMOHHO-YIPABICHYECKHE  pPELIeHHUs B
HECTaHAAPTHBIX CUTYAIIUSIX M FTOTOB HECTH 32 HUX O0TBeTCTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHMYECKU OLIEHHWBATh CBOU JOCTOMHCTBA M HEIOCTATKH, HaMeuaTb
IYTH U BBIOUPATh CPEJICTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABaTh COLMAIBHYIO 3HAaUYMMOCTh CBOeH Oyaymedl npodeccuw,
BJIaJICHUEM BBICOKOI MOTHBAIIMEH K BBIMOJIHEHUIO podeccuoHanbHoi nestensHocTr (OK-13)

- TOTOBHOCTBIO K JOCTM)KEHHUIO JOJKHOTO YPOBHS (PM3MYECKOH MOATOTOBIEHHOCTH JJIS
obecrieueH s IOJTHOLIEHHOM colMalibHO# 1 npodeccnonansHoi nestenproct (OK-18);

- OCO3HaBaTh IIEHHOCTb POCCHICKON KyJIbTYphl, €€ MECTO BO BCEMHUPHOW KYNbType,
YBOKHUTEIFHO U OEPEKHO OTHOCHUTHCS K MCTOPUYECKOMY HACICIUIO M KYIbTYPHBIM TPaTUIHSIM
(OK-19);

- TOTOBHOCTBIO K pEAIM3alMU TpaB U COOJIOACHUIO OO0S3aHHOCTEH TpaKAaHWHA, K
IPayKIAHCKHU B3BEILICHHOMY U OTBETCTBeHHOMY moBezeHuto (OK-20).

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
JUCLMIUIMH, JAMCUUIUIMH OO0INenpoecCHOHAIBHOIO IUKIa B 00beMe HEeoOXOIUMOM B
npoecCHOHANBHOM  JESITETbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HayK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M PE3yJbTAaTOB MAaTEMaTHMYECKOI'0 aHalu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE TIOJOXKEHHUS M METO/Abl COLMAIbHBIX,
TYMaHUTapHbIX U SKOHOMHYECKUX HAayK MpPH pElIeHUH MpOo(eccroHANbHBIX 3a/1ad C YYETOM HX
HIOCIIeICTBUI 1751 001IecTBa, SKOHOMUKH U dKojorun (OITK-2);

- CIIOCOOHOCTBIO pellaTh CTaHAApTHBIE 3aJaud Mpo(ecCHOHATBbHOM NEeSTENbHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOIMOrpaduuecKoi KylIbTyphl ¢ IPUMEHEHUEM HH()OPMaIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJOTMM M C yYeTOM OCHOBHBIX TpeOoBaHMN HH(OpPMALMOHHON
6e3omacHoctu (OITK-5);

3HaMb!

— TOpAJOK OpraHM3alliM, IJITAHUPOBAHUS, NPOBEIACHUS U 0OecledeHHus Hay4dHO-
UCCIIEIOBATEIbCKUX PA0OT C UCIOIH30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TMOpAJOK  OpraHu3alyy,  IUIAaHUPOBaHMs,  MpPOBEAEHUS U oOecledyeHUs
00pa30BaTeNbHOI 1eATEIbHOCTH 110 TPOGUITI0 H3ydyaeMOl MTporpaMMbl OakajiaBpuaTa.
ymemy:

— OCYIIECTBISTh MOUCK, 00pabOTKY M aHAM3 HAyYHO-TEXHUYECKOW HMHQOpPMAINH IO
npoUITI0 IPONACHHON MPAKTUKH, B TOM YHUCIIE C MpUMeHeHueM Internet-texuonoruii;

enadems.

— CHOCOOHOCTBIO W TOTOBHOCTBIO K HCCIICIOBATEILCKON JCSITEILHOCTH IO TPOQHUITIO
M3y4aeMoil mporpamMmbl OakajgaBpuara,

— METOJOJIOTUYECKUMH TOAXOJAaMH K OpTraHHW3alliil Hay4YHO-UCCIENOBATEIbCKOW U
00pa3zoBaTeNbHON AESTETHHOCTH.

121



3. Kpartkoe cogep:xanue yueOHO NPAKTUKHU

VYyeOHast MpakTHUKa BKJIIOYAET STAlbl 03HAKOMJICHHUS C METOI0JIOTHYECKUMHU OCHOBAMHU H
NPAaKTHYECKOTO OCBOCHHS MPHUEMOB OPTraHMU3ALNH, TUIAHUPOBAHMS, TIPOBEIACHUS W OOECTIeYeHUs
HAYYHO-HUCCIIEJIOBATEIIbCKOH W 00pa3oBaTeNbHOM  AEATENbHOCTH,  O3HAKOMJIGHHS  C
JIeATEIIFHOCTBIO 00pa30BaTENIbHBIX, HAYYHO-HCCIICAOBATEIBCKUX U MPOSKTHBIX OPraHU3aluid 1o
npod 0 U3ydyaeMoi mporpaMmsbl OakagaBpuarta.

KonkperHoe conmepxkanue y4eOHOW TIPAKTUKU —ONpENeNseTCs HMHIAMBUIYAIbHBIM
3aJaHleM 00ydarolerocs ¢ y4éToM MHTEPECOB W BO3MOXKHOCTEH Kadeaphl MM OpraHu3alny,
r7ie OHAa MpPOBOAMTCS. MHAMBHIyanbHOE 3amaHue pa3padaTeiBacTcs MO HpOo(HII0 M3ydaeMoun
porpaMMbl OaKaaBprara ¢ yu€TOM TeMbl BHITYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.

4. O0beM y4eOHOH NPAKTHKH

Bunpl yue6HOM paboThI O6Bem
B 3aueTHbIx B akanmem.
eIMHULIAX yacax
OO01asi TPY10€eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 2,0 72
IUIAHY
AyAUTOpPHBIE 3aHATHS: 1,0 36
[TpakTryeckue u 1abOpaTOpHBIE 3aHITHS 1,0 36
CamocrositesbHas padora (CP): 1,0 36
CamocrosiTenbHOe OCBOCHUE 3HAHUM, YMEHUN U 0,5 18
HABBIKOB M0 IporpaMMe y4eOHON MPaKTUKU
IToaroroska oruera 0,5 18
Buj nTOroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3auer c oueHkom

AHHOTaUUs padoyeil mMporpaMMsbl NPOU3BOICTBEHHOM MPAKTHKH: MPAKTHKH 110
NOJIy4YeHHI0 PO(ecCHOHAIBHBIX YMEHHUIT M ONBITA NPO(decCHOHAIBLHOM 1esiTeIbHOCTH (B
TOM 4YHcJIe TexHoJoruueckoii npakrukn) (b2.B.2(I1))

1. Hegb TeXHOJOrMYeCKOl NPAKTHKH — IOJy4YeHUE NPOPECCUOHATIBHBIX YMEHMH U
OTBITa TPOPECCUOHATIBHOMN JIEATENFHOCTH IIYTEM CaMOCTOSITEIIbHOTO TBOPYECKOTO BBHITOJTHEHHUS
3aJa4, MOCTABJICHHBIX IPOTPAMMOM MPAKTUKH.

2. B pe3yabraTe u3yYeHUs] IUCHUIUIMHBI O0Oy4YalOIIMiicd 1O mporpamMmme
0akajaBpuaTa J0JIKEeH:

Obnadamye cnepyromumu o0mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI OKOHOMHUYECKHMX 3HAHWA TIpU  OIEHKE
3¢} HeKTHBHOCTH Pe3yNIbTATOB JESITENILHOCTH B pa3nuuHbix chepax (OK-2);

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M THCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJs  pelleHus 3a7ad  MEXIMYHOCTHOTO U MEXKYJIbTYpPHOIO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaThb B KOMAaHJE, TOJIEPAHTHO BOCHPUHUMAS COLMAJIbHBIE,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KYIbTypHbIe pa3nuuus (OK-4);

- CIIOCOOHOCTBIO K cCaMOOpraHu3aliuu u camoodpasosanuto (OK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh OOIIENpaBOBble 3HAHUS B pa3IMYHBIX cdepax
nesirenpaocTH (OK-6);

- CIIOCOOHOCTBIO MOJIEPKUBATH JTOJKHBIN YPOBEHb (PU3UUECKOM MOATOTOBIEHHOCTH IS
obecrieueHHs TIOTHOIIEHHOH coMaibHO# 1 npodeccnonansHoi nesterapaoct (OK-7);

- CIIOCOOHOCTBIO MCMOJIb30BaTh MPUEMBI IEPBON TOMOIIHM, METO/IbI 3aLIUTHI B YCIOBUAX
ype3BbryaiiHbix curyaiuii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIIICHHIO, K OOOOIIECHUIO, aHaJIU3y, BOCIPHUSTHIO
uH(pOpMaIIH, MOCTAHOBKE 1SN U BBIOOPY myTeit ee nqoctmxenus (OK-9);
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- CIIOCOOHOCTBIO JIOTMUECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTHh YCTHYIO U
nrcbMennyto pedsb (OK-10);

- CHOCOOHOCTBIO  HAaxXOAMTh  OPraHU3allMOHHO-YIPABICHUYECKHE  pELIeHHUs B
HECTaHAaPTHBIX CUTYAIlUSX M FOTOB HECTH 3a HUX OTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHMYECKU OLIEHHWBAaTh CBOU JOCTOMHCTBA M HEIOCTATKH, HaMeuaTb
IyTH U BBIOUPATh CPEJICTBA Pa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABaTh COLMAIBHYIO 3HAaUMMOCTh CBOeH Oyaymedl mnpodeccuw,
BJIaJICHMEM BBICOKOW MOTHBAIMCH K BBIMOIHEHHIO podeccroHaibHoi Aesrenbroctu (OK-13);

- TOTOBHOCTBIO K JOCTM)KEHHUIO JOJKHOTO YPOBHS (PM3MYECKON MOJATrOTOBIEHHOCTH JIS
o0ecrieueHHs OJTHOLIEHHOM colManbHO# U npodeccnonansHol aesitenproct (OK-18);

- OCO3HaBaTh IIEHHOCTb POCCHICKON KyJBTYpbl, €€ MECTO BO BCEMHPHOW KYIBTYpeE,
YBOKUTEIHFHO U OEPEKHO OTHOCUTHCS K MCTOPUYECKOMY HACIECIUIO M KYJIbTYPHBIM TPaTUIHSIM
(OK-19);

- TOTOBHOCTBIO K pEAIM3alMU TpaB W COOIIOACHUIO OO0S3aHHOCTEH TpakKAaHWHA, K
IPayKIAaHCKH B3BEILICHHOMY U OTBETCTBeHHOMY moBezeHuto (OK-20).

- CITIOCOOHOCTBIO MPHUMEHATH 0a30BbIC 3HAHHS MAaTEMAaTUUYECKUX M €CTECTBEHHOHAYYHBIX
JUCLUMIUIMH, JAMCLUUIUIMH OO0IIenpoecCHOHAIBHOIO LUKIa B 00beMe HEoO0XOAMMOM B
npo(ecCHOHANBHOM  JESITEIbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HayK,
pa3paboTaHHbIX B HHUX IIOJXOJOB, METOJOB M pE3yJbTaTOB MaTEMaTHYECKOI'0 aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U AKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CHOCOOHOCTBIO MHCIIONIb30BaThb OCHOBHBIE IIOJOXKEHHUS M METOAbl COLMAIbHBIX,
TYMaHHUTApPHBIX U YKOHOMUYECKHX HAYK MPHU PEHICHUU MPO(PECCHOHANBHBIX 3a7ad C YU4eTOM HX
HOCIIEICTBUI 17151 001ecTBa, SKOHOMUKH U dKojorun (OITK-2);

- CHOCOOHOCTBIO pElIaTh CTaHAAPTHBIE 3a/a4d MPO(PECCHOHATBHON MESITETHHOCTH Ha
OCHOBE MH(OPMALIMOHHON U OMOIMOrpadMuecKoi KylIbTyphl C IPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH M C YYE€TOM OCHOBHBIX TpeOOBaHWU HH(POPMAIMOHHON
6e3omacHoctu (OITK-5).

- CIOCOOHOCTBIO HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJIOTUH, TIJI00anbHble HH(GOPMALMOHHBIE PECYpCchl B Hay4HO-HUCCIIEIOBATENILCKOM
JESTEIbHOCTH B 00JIACTH MaTepUajoOBEIEHUS W TEXHOJOTMM HAHOMATEpPHaOB U HAaHOCHCTEM
(TIK-1);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha IMPAKTUKE COBPEMEHHBbIE NPEJICTABICHUS HAyK O
CBOWCTBaX BEILECTB U MATEPUAJIOB MPH MEPEX0Je UX B HAHOPA3MEPHOE COCTOSHUE (HOJb, OJJHO
U JByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BELIECTB M MaTEpUaJIOB, B3aUMOJECHCTBUU
HaHOMATEpUAJIOB U HAHOCHUCTEM ¢ oKpykarouieit cpenoii (TIK-2);

- CIOCOOHOCTHIO TMPUMEHSATh HAaBBIKM MCIOJIB30BAHUS MPUHLMIIOB M  METOIUK
KOMIUIEKCHBIX HCCJIEIOBaHUM, WCIBITAHUNW M AMATHOCTUKM W3JEIMA U3 HAHOMATEpUaloB U
MPOIIECCOB UX TMPOU3BOJACTBA, OO0paOOTKM © MoAUUKAIUU, BKIIOYas CTaHIApPTHBIE U
ceprudukarnronnsie ucnsitanus (ITK-3);

- CIOCOOHOCTBIO TNPUMEHSTh HABBIKM MHCIIOJIb30BaHMs (TI0J PYKOBOACTBOM) METOJ/IOB
MOJIEJIMPOBAHUs, OLIEHKH, NMPOTHO3UPOBAHUSA W ONTHMH3ALMHU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKANUU MaTepraioB u nporeccoB (I[TK-4);

- CIIOCOOHOCTBIO TPHUMEHATh OCHOBHBIE THIIBI HAHOMATEpUANIOB M HAHOCUCTEM
HEOpPraHMYecKol (MeTaJUIMYeCKUX W HEeMETaJUNIMYEeCKMX) W OpraHu4ecKod (IOJIMMEpHBIX U
YIJIEPOJHBIX) NPUPOABI  (TBEPABIX, JKUAKHX, TIele0o0pa3HbIX, a’dpO30JIbHBIX), BKIIOYas
HAHOIUJIEHKU M HAaHOCTPYKTYPUPOBAHHbBIE MOKPBITUS, JJI PELIEHUS NMPOU3BOJICTBEHHBIX 3ajad,
BJIaJICHUEM HaBbIKAMM BBIOOpAa 3THUX MaTepUaAoOB Ui 3aJaHHBIX YCIOBHM OSKCIUTyaTalluu ¢
y4eToM TpeOOBaHUI TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
IKOJIOTUYECKUX TocneacTBuid ux npumeHenus (I[1K-5);

- CIOCOOHOCTBIO NPHUMEHATHh HAaBBIKM HCIIOJIb30BAHUSA TEXHOJIOTMUYECKUX OIEepaluid,
000pyI0BaHUs, HOPMAaTUBHBIX U METOAMYECKHX MAaTEPHAJIOB MO TEXHOJOTMYECKOH MOATrOTOBKE
MIPOU3BOJICTBA, KAYECTBY, CTAHJAPTU3ALNN U CEPTU(UKALIMA OCHOBHBIX TUIIOB HAHOMATEPHAJIOB
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¥ HAaHOCHCTEM HEOPraHW4ecKOW W OpraHu4ecKOW MPHUPOAbI (TBEPABIX, KUAKUX, reie00pa3HbIX,
a’PO30JIbHBIX ), BKJIIOYasi HAHOIUICHKU ¥ HAaHOCTPYKTYPHPOBAHHBIC TIOKPHITHS, 4 TAKKe M3CIUI
Ha UX OCHOBE U IPOILIECCOB IMOJYYECHHUS C IIEMEHTaMU 3KOHOMHUYECKOTO aHAaJIW3a U YYETOM
NpaBUI TEXHUKU O€30MacCHOCTH, MPOU3BOJICTBCHHON CaHUTApHHM, MOKApHOH Oe30macHOCTH U
HopM oxpambl Tpyaa (ITK-6);

- CIIOCOOHOCTHIO MPUMEHSTh HABBIKM HCIIOJIB30BAHUS TEXHUYECKHUX CPEACTB IS
U3MEpPEHUS] M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTHYECKUX IPOILIECCOB MOMYyYEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUIL, (YIICPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepHaaoB u u3aeaui u3 nux (I1K-7);

3Hamy:

— TMOAXOIbl K OpraHW3alMyd W IUIAHUPOBAHMIO HAyYHO-MCCIIEAOBATENBCKON paboTHl,
OTIBITHO-KOHCTPYKTOPCKOH W TIPOM3BOACTBCHHON JESATEIBHOCTH MO MPOQHII0 MPOrpaMMbI
OakanaBpuaTa

ymemy:

— BBINOJHATH TOHUCK, O00pabOTKy, aHANIM3 M CHCTEMATHU3ALUI0 HAyYHO-TEXHUYECKOM
uH(pOpMallMK, OCYIIECTBISATH BBIOOP METOJIMK M CPEICTB pEIICHUs 3a7ad, MOCTAaBICHHBIX
IIPOrpaMMOM PAKTUKH;

61a0emv.

— mpueMaMu pa3paboTKH IJIAHOB M MPOTPaMM IMPOBEICHHS TEXHUYECKUX pa3paboToOK U
WCTIBITAHU.

3. KpaTtkoe cogep:xkaHue NPOU3BOACTBEHHON NMPAKTUKHA

3aKkperieHue TCOPSTHYSCKUX 3HAHWUW, TMOJNYYEHHBIX OOYYAIOIIMMUCSA TPU HW3YYCHUU
porpaMMsbl OakajgaBpHara.

[Tosrydenne oO0ydYarONIMMUCS MPAKTUYSCKUX HABBIKOB 10 OPTaHU3AIMHA W BBIMOJTHCHHIO
HCCJIEIOBATENILCKUX U MMPOEKTHBIX paboT, B paboTe B COCTaBE KOJICKTHBA MCIOTHUTEICH.

PasButne y 00y4aronmxcs HaBIKOB HAY9IHO-HUCCIIE0BATEILCKOMN NeSTETLHOCTH.

4. O0beM NPOU3BOJACTBCHHON NPAKTHKH

Bunst yueOHOI paboThI Ob6bveMm
B 3agerHbIX B akaznem.
€AMHUIIAX Jacax
OO6masi TpyA0eMKOCTh JUCIIUIIJIUHBI M0 Y4eOHOMY 3,0 108
TJIAHY
AyAUTOpPHBbIE 3aHATHSL: 1,78 64
CamocrositenbHas padora (CP): 1,22 44
CamMocTosATeIbHOE OCBOEHNE 3HAHUH, YMEHUH U 0,72 26
HaBBIKOB I10 IPOrpaMMe TEXHOJIOTMYECKON MPAKTUKU
IToaroroBka oTuera 0,5 18
By MTOroBOro KOHTpOJIsA: 3a4eT / IK3aMeH 3ader c oneHkoM

AHHOTaus padoyeil mMporpaMMbl MPOU3BOICTBEHHON MPAKTHKU . HAYYHO-
ucciaenoBaresibckoii padorni (52.B.3(I1))

1. Illesar HayuHO-HCCaAeR0BaTeILCKOM padoTsl (HUP) — popmMupoBanue HEOOXOIMMBIX
KOMIETEHIIUH JIsI OCYIIECTBICHUS HAyYHO-UCCIEA0BATENbCKON NESTEIBHOCTH 110 HAPaBICHUIO
noaroroBku 28.03.03 — «HaHomaTepuansl»y mpoduib MOATOTOBKH «XHMHUYECKAs TEXHOJIOTHS
HAHOMATEpPHAJIOB» TOCPEACTBOM TUIAHUPOBAHUS M OCYIIECTBICHUS JKCHEPUMEHTATBHON
JEATSIIBHOCTH Ha OCHOBAaHWUM W3YYCHHBIX JTUCIUIUIMH, B TOM YHCIE CHCIUAIBHBIX, W
CaMOCTOSITENIbHO U3yYeHHOU NH(OpMAaLIUY.

2 B pesyabTare BBINOJTHEHHS HAYyYHO-HCCJIEI0BATEJIbCKONH PadOThI 00y4aroMiics
1o nporpaMmmMe 0aKajaBpUaTa J0JIKeH:

Obnadams cnepyromumu o6mekynsTypasiMu (OK), obmenpodeccuonanpabivu (OITK)
u ipodeccronanbabiMu (1K) kommereHusAMu:
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- CIIOCOOHOCTbIO K KOMMYHHMKAallUM B YCTHOW M NHCbMEHHOW (popMax Ha PYyCCKOM H
MHOCTPAaHHOM  fA3BIKax JJI1 pEIIeHUus 3a7ad MEXKIMYHOCTHOIO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaTh B KOMAaHJE, TOJIEPAHTHO BOCHPUHUMAS COIMAJIbHBIC,
ITHUYECKUE, KOHPECCHOHAIBHBIC ¥ KyabTypHbIe pasnuuus (OK-4);

- CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpaszosanuto (OK-5);

- CHOCOOHOCTBIO MCIIOJIB30BaTh OOIIENPABOBbIE 3HAHMS B pa3IMuyHBIX cdepax
nesirenbrocTr (OK-6);

- CIIOCOOHOCTBIO MOAJIEPKHUBATH JOJDKHBIM YPOBEHb (PM3NUECKOM MOATOTOBICHHOCTH JUIS
oOecrieueHHs OJHOLIEHHOM colMalibHOM 1 npodeccnonansHol nesirenproct (OK-7);

- CIIOCOOHOCTBIO MCHOJIBb30BaTh MPUEMbI MIEPBOM MOMOILM, METO/bI 3aUThl B YCIOBUAX
upe3BbluaiiHbIx curyamii (OK-8);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHUIO, K OOOOLIECHUIO, aHaIU3y, BOCIPUSATHIO
uHpOpMaIIKH, IOCTAHOBKE LIEJIH U BBIOOPY myTeit ee moctrxenus (OK-9);

- CIIOCOOHOCTBIO JIOTMUECKH BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTb YCTHYIO H
nrcbMenny pedb (OK-10);

- CHOCOOHOCTBIO  HAxXOAMThb  OPraHU3allMOHHO-YIPABICHUYECKHE  pEUIeHHUs B
HECTaHAPTHBIX CUTYAIMSX U TOTOB HECTHU 3a HUX OoTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHMYECKU OLIEHHWBATh CBOU JJOCTOMHCTBA M HEJOCTaTKH, HaMedaTh
IYTH U BBIOUPATh CPEJICTBA PAa3BUTHS JJOCTOMHCTB U ycTpaHeHus HepocTatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABaTh COLMAIBHYIO 3HAUYMMOCTh CBOeH Oyaymedl mnpodeccuw,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BBIMOIHEHHIO TpodeccronanbHoi aesreiaproctr (OK-13);

- CIIOCOOHOCTBIO IOHMMATh CYHIHOCTb M 3HaueHHe HHGOpMAlMM B pPa3BUTHU
COBPEMEHHOTO MH(OPMAIIMOHHOTO OOIIECTBA, CO3HABATH ONACHOCTH M YTPO3bI, BOSHUKAIOIINE B
3TOM IIpolecce, coOIr01aTh OCHOBHBbIE TpeOOBaHUS HMH(OPMAIMOHHON O€30MaCHOCTH, B TOM
YHCIIe 3aIUThI rocyaapcTBeHHO# Taitabl (OK-14);

- CHOCOOHOCTBIO HPHUMEHSTh OCHOBHBIE METOJbI, CHOCOOBI M CpEACTBA MOTYyYEHUS,
XpaHeHHs, TepepaboTKu WHGPOpPMAlNU, HABBIKH pPa0OTBI C KOMIIBIOTEPOM KakK CpEeICTBOM
ynpasienus unpopmarueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MHPOpMaIUEH B TIIO0ATBHBIX KOMIBbIOTEpHBIX ceTsx (OK-
16);

- CIIOCOOHOCTHIO MPUMEHSATH CPEJICTBA CAMOCTOSITEILHOTO, METOJAMYECKU MPABUILHOTO
HCIIOJIb30BaHUsI METOJIOB (PU3UUECKOTO BOCIIUTAHUS U yKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JIOJDKHOTO YpPOBHS (PU3MUECKON MOJATOTOBIEHHOCTH IS
obecriedeH s OJHOLCHHOH COIManbHO U nmpodeccuoHanbHoi aestensHoctd (OK-18);

- OCO3HaBaTb LIEHHOCTb POCCUHCKOW KYJIBTYPBI, €€ MECTO BO BCEMHPHOW KYJIBTYpE,
YBKUTEIBHO U OEpPEKHO OTHOCUTHCS K MCTOPUUECKOMY HACIEIUIO M KYJIbTYPHBIM TPAAULIUIM
(OK-19);

- TOTOBHOCTBIO K pEalM3alliu TpaB U COOMIOJEHHIO OOsA3aHHOCTEH TIpakJaHMHA, K
IPaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY moBeneHuto (OK-20).

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIE€ 3HAHMSI MAaTEMATHUYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLUIUIMH, JUCHMIUIUH oOuienpoecCHOHaNbHOIO ILHMKJIa B 0ObeME HEO0OXOIMMOM B
npodeCCUOHATBHONM ~ JIEITENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pa0OTaHHBIX B HHMX IIOAXOJ0OB, METOJOB M pPE3yJIbTaTOB MaTeMaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OITK-1);

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE TIOJIOKEHUS M METOJABl COIHUANIbHBIX,
TYMaHHUTapHBIX U SKOHOMUYECKHUX HAyK MPHU PEHIeHUH MPO(EeCcCHOHANBHBIX 33734 C YUYETOM HX
MOCJIEICTBHI [T 00IIecTBa, SKOHOMHUKH 1 dKosoruu (OITK-2);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOJIOB HCCIICOBAHUS, aHAIN3a, JUATHOCTUKU U
MOJICJINPOBAHUsI CBOMCTB HAaHOMAaTE€pPUAJIOB W HAHOCHUCTEM HEOPraHMYECKOM M OPraHWYeCKON
IOPUPOIBI, B TBEPJIOM, KUIAKOM, T'eJIe00pa3HOM, a3pO30JbHOM COCTOSIHMM, BKIIIOUYasi HAHOTUICHKH
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Y HaHOCTPYKTYPHPOBaHHbIE MMOKPHITHS, BHYTPEHHUE U BHELIHUE TpaHUIIbI pa3jena (a3, a Takxke
(U3HMYECKUX U XUMHYECKUX MPOLIECCOB B HUX WM ¢ ux ydactuem (OI1K-3);

- CIIOCOOHOCTHIO MPUMEHATH HABBIKK cOOpa JaHHBIX, U3YUEHUs, aHATIU3a U 0000LICHHS

HAyYHO-TEXHUYECKOW HH(GOpMAIMM 10 TEMAaTUKE HCCIEIOBaHUs, pa3paboTKu U
UCIIOJIb30BAaHUSl TEXHUYECKON JOKYMEHTAIlMd, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB IO
BOIIPOCAM HMHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, IOATOTOBKM JOKYMEHTOB K IaT€HTOBAHMUIO,
oopmienuio Hoy-xay (OITK-4);

- CHOCOOHOCTBIO pEIIaTh CTaHAAPTHHIC 3aJaud MPO(ECCHOHANBHOM IEeATeNbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIMOTrpaPUIECKO KyIbTyphl C MPUMEHEHHEM UH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH W C YYEeTOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
6e3omacuoctu (OITK-5).

- CIIOCOOHOCTBIO HCIIONIb30BaTh COBPEMEHHbIE HH(POPMAITMOHHO-KOMMYHUKAIIIOHHBIC
TEXHOJIOTUH, TIJ00aibHble HMH(POPMAIMOHHBIE pPEecypchl B  HAyYHO-HMCCIIEI0BATEIbCKOU
JESATEIIbBHOCTH B 00JIACTM MaTEpUAlIOBEJEHUS U TEXHOJOTMM HAHOMATEPHAJIOB U HAHOCHCTEM
(IIK-1);

- CIIOCOOHOCTBIO HCIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIE NPEICTABICHUS HAyK O
CBOICTBax BEIIECTB U MATEPHAIIOB MPHU MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJTHO
U JIByXMEPHOE), O BIMSHUU pa3Mepa Ha CBOMCTBA BELIECTB U MaTEpUajIOB, B3aUMOJEHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpYyKaromiei cpenoit (ITK-2);

- CIOCOOHOCTBIO TPUMEHSATh HAaBBIKM MCIOJIb30BAaHUS IMPUHLIUIOB U  METOJIUK
KOMIUIEKCHBIX HCCJIEIOBAaHUM, MCHBITAHUNW M JAMATHOCTUKU HW3JEIHH W3 HAaHOMAaTepHaJoB U
MPOIIECCOB WX TMPOU3BOJICTBA, OOpa0OTKM W MOMU(UKAIMK, BKIIOYAs CTaHAAPTHBIC U
ceprudukanronnsie ucnsitanus (ITK-3);

- CIIOCOOHOCTBHIO TPUMEHSTh HABBIKM HCIOJb30BaHUS (10 PYKOBOACTBOM) METOJOB
MOJICJIUPOBAHUS, OLIEHKH, IMPOTHO3UPOBAHUS W ONTHMH3AIMHN TEXHOJIOTUYECKUX MPOIIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHJAPTH3ALIMH U CepTUHUKALNU MaTepuanoB u npoueccoB (I1K-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEPHUAJIOB M HAHOCHUCTEM
HEOPraHUYeCKOl (METAJUIMUECKUX W HEMETAJNIMYECKMX) U OPraHM4ecKoW (MOJIMMEpPHBIX U
VIIEPOAHBIX) MPUPOABI  (TBEPABIX, JKUIKHUX, TeIe00pa3HbIX, a’dpPO30JbHBIX), BKIIOYas
HAHOIUJIEHKW M HAaHOCTPYKTYPUPOBAHHbIE MOKPBITHS, JJI PELICHUS NMPOU3BOJICTBEHHBIX 3ajad,
BJIaJICHUEM HaBbIKAaMM BBIOOpAa 3THUX MaTEpUANOB JIs 3aJaHHBIX YCIOBHM S3KCIUTyaTallud C
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAJE€XKHOCTH U JIOJITOBEYHOCTH,
IKOJIOTHYECKUX mocieacTBuil ux npumenenus (I1K-5);

- CIOCOOHOCTBIO NPHUMEHATHh HABBIKM MCIIOJIB30BAHUSI TEXHOJIOTMUECKUX OIEpalnid,
000py10BaHUs, HOPMAaTUBHBIX U METOAMYECKHX MATEPHAJIOB IO TEXHOJIOTMYECKON MOJArOTOBKE
IIPOU3BOJICTBA, KAYECTBY, CTAHJAAPTU3ALINN U CEPTU(UKALIMYA OCHOBHBIX TUIIOB HAHOMATEPHAJIOB
U HAaHOCHCTEM HEOPraHWYEeCKOH M OpraHMYecKOW MpUpPOAbI (TBEPIBIX, KUAKHUX, reneoOpa3HbIX,
a’pO30JIbHBIX ), BKJIIOYAsi HAHOIJIEHKU M HAaHOCTPYKTYPUPOBAHHbBIE MOKPBITHS, a TAKXKE U3JIEIUN
Ha UX OCHOBE U IIPOLIECCOB IOJYYEHHs C JJIEMEHTaMHU 3KOHOMHYECKOIO aHalM3a U Y4ETOM
IpaBWJI TEXHUKU OE30MaCHOCTH, NMPOU3BOJCTBEHHONW CAHMTApUM, MOKAapHOW OE30MacHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CIOCOOHOCTHIO TPUMEHSATh HAaBBIKM HCIIOJNB30BAHUSI TEXHUYECKHX CPEICTB JJIf
MU3MEpPEHUS] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYyYEHUS U
CBOICTB HaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YJIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaioB u usaenuit u3 vux (I1K-7).

3. Kpartkoe cogep:xanue TUCUMIIIIMHbI

B npornecce ocBOSHMS TUCIMITIIMHBI 00YJaOLIHiCs JOKEH MOATOTOBUTH U MIPEICTaBUTh
K 3alUTe Hay4yHO-uccienoBarenbckyto padory (HUP), BbImoaHEHHYIO HA COBPEMEHHOM YpOBHE
pa3sBUTHS HAyKU U TEXHUKH U COOTBETCTBYIOIIYIO BBIODAaHHOMY HAIpPaBICHHUIO MOJITOTOBKH U
nporpaMme oOydeHusl.

B npencrasnennoi k 3amure HUP nosmkHBI MOMy4YuTh pa3BUTHE 3HAHUS U HABBIKH,
MOJIyYeHHble OOydYalolMMcS MpPU OCBOGHMM NpOrpaMMbl OakanaBpuara, B TOM YHCIE TPHU
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M3YyYECHUHN chenuanbHblx nuciuiuinH. [IpencraBnennas k 3amure HUP nmomkna comepxkath
0030p JHUTEepaTyphl, OIMUCAHUE WCIIOJB30BAHHBIX MAaTepUAIOB M METOJOB HCCICIOBAHUSA,
MOJTYYCHHBIC SKCTIEPUMEHTAIBHBIC PE3YJIBTAThl U BHIBOBI 11O paboOTE.

4. O0beM HAYYHO-HCCIEI0BATEIBCKOH padoThl

Bunast yueOHoIi paboTh O6bem
B 3aueTHEBIX B akazem.
eIMHHIIAX yacax
O01as TPyA10eMKOCTh JUCHUIIUHBI 110 y4eOHOMY 4.0 144
ILUIAHY
AYJIUTOPHBIE 3aHATHSI: 1,78 64
CamocrositesibHas padora (CP): 2,22 80
CaMocCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHUI U 1,72 62
HaBBIKOB
IToaroroska oruyera 0,5 18
Bua uToroBoro KOHTpoOJIA: 3a4eT / IK3aMeH 3a4der ¢ OLEHKOM

AHHOTAUHs padoyeit mporpaMmsbl npeaaumaoMuoit npaktuku (52.B.4(I1x))

1. leab npeAAMIVIOMHOI NMPAKTHUKHM — BHIIIOJHEHUE BBITYCKHON KBaIU(pUKALMOHHON
paboTHI.

2. B pesyabrare wu3yyeHusi AMCUMIUIMHBI OO0y4YalomuWiicsi MO MporpaMmme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyrommumu o0mekynsTypHbiME (OK), obmenpodeccrnonansapivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmereHIusAMU:

- CIIOCOOHOCTBIO MCIOJIB30BAaTh OCHOBHI (PMIIOCO(MCKUX 3HAHUI, aHATM3UPOBATDH TJIaBHbIC
STanbl ¥ 3aKOHOMEPHOCTH HCTOPUYECKOTO PAa3BUTHUS JJISl OCO3HAHMS COIMATBLHOM 3HAYUMOCTH
cBoeit nesrensHocTH (OK-1);

- CIIOCOOHOCTHIO HCIIOJIB30BaTh OCHOBBI JIKOHOMHUYECKHUX 3HAHMM TMPU  OLEHKE
3 PEKTUBHOCTH PE3yIbTATOB ACATSIBLHOCTU B pa3inuHbIX chepax (OK-2);

- CHOCOOHOCTBIO K KOMMYHHUKAIIMU B YCTHOW M MUCHBMEHHOW (hopMax Ha PyCCKOM M
MHOCTPAaHHOM  fA3BbIKaX JJI1 pEIIeHUus 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOTrO
B3aumoeiicteus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJIEPAHTHO BOCIPUHUMAS COLIMAJIbHBIE,
ITHHYECKHE, KOH(PECCHOHAIIBHBIC U KyAbTypHbIe pasnuuus (OK-4);

- CMIOCOOHOCTBIO K caMoopraHu3anuu u camoodpasosanuto (OK-5);

- CHOCOOHOCTBIO HCIIONIB30BaTh OOWIENIPABOBbIE 3HAHMS B Pa3IMuYHBIX cdepax
nesirenbaocTr (OK-6);

- CIIOCOOHOCTBIO MOJIEPKUBATh JTOJKHBIN YpOBEHb (PU3UUECKOM MOATOTOBIEHHOCTH IS
o0ecrieueH s OJTHOIIEHHOM colMalibHO# 1 npodeccnonansHoi nestenaproct (OK-7);

- CIIOCOOHOCTBIO MCMOJIb30BaTh MPUEMbI EPBON MOMOIIM, METObI 3AIIUTHI B YCIOBUSIX
ype3BbryaiiHbix curyarmii (OK-8);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHHIO, K OOOOLIECHUIO, aHaJIU3y, BOCHPHUSATHIO
uHOpMaIKH, TOCTAHOBKE eI U BBIOOPY myTei ee moctrmxkenus (OK-9);

- CIIOCOOHOCTBIO JIOTHUECKH BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTb YCTHYIO H
nrcbMennyro pedb (OK-10);

- CHOCOOHOCTBIO  HAaxXOJHUTh  OPraHU3allMOHHO-YIpPABJICHYECKHE  pEUIeHHs B
HECTaHAaPTHBIX CUTYAIMsSIX ¥ TOTOB HECTH 3a HUX OoTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHUYECKU OIIEHWBATh CBOU JOCTOMHCTBA M HEIOCTATKH, HaMeuaThb
IYTH U BBIOUPATh CPEJICTBA Pa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABAaTh COLMAIBHYIO 3HAUMMOCTh CBOeH Oyaymed mnpodeccuw,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BHIMOJHEHHIO MpodeccronanbHoi aesrenbroctr (OK-13);

- CIIOCOOHOCTBIO TOHMMATh CYHIHOCTb M 3HaueHHe HH(OpManmuu B Pa3BUTHUU
COBPEMEHHOr0 MH(OPMALIMOHHOTO 00IEeCTBa, CO3HABATh OMACHOCTH U YTPO3bl, BOSHUKAIOIINE B
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ATOM TMpOIECCe, COONII0AaTh OCHOBHBIE TpeOoBaHUS HHGOPMAIMOHHONW 0€30MacHOCTH, B TOM
YHCJIC 3alIUThI rocynapcTBeHHol TaiiHbl (OK-14);

- CIIOCOOHOCTHIO MPUMEHSTh OCHOBHBIE METOJIbI, CIIOCOOBI M CPEICTBA IMOJIYYEHUS,
XpaHeHHs, InepepaboTKu WHGOpPMAlMK, HABBIKM pPAa0OTBI C KOMIIBIOTEPOM KakK CpEICTBOM
yrpasienus uadopmarueii (OK-15);

- cmocoOHOCTBIO paboTaTh ¢ WHQPOPMAIUEH B TI00aTBHBIX KOMIBIOTEpHBIX ceTax (OK-
16);

- CIIOCOOHOCTBIO MPHUMEHSTH CPENCTBA CaMOCTOSITEIBHOIO, METOJIMYECKHA MPABUIBLHOTO
UCIIOJIb30BAHUS METOIOB (PU3UIECKOT0 BOCIUTAHKS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJDKHOTO YPOBHS (PM3UYECKOH MOATOTOBICHHOCTH JUIS
obecreyeH s MOJHOLEHHON COIMaabHOM 1 podeccronanbHoi aestenbaocta (OK-18);

- OCO3HaBaTh IICHHOCTh POCCHUICKOW KYJIBTYpBl, €€ MECTO BO BCEMHPHOW KYIbTYpE,
YBXXUTEIBLHO U OEPEKHO OTHOCUTHCS K MCTOPUUECKOMY HACIEAMIO M KYJIbTYPHBIM TPaIULUSAM
(OK-19);

- TOTOBHOCTBIO K pealu3aliy MpaB U COOJIOACHHUIO OO0S3aHHOCTEW TpakIaHWHA, K
IPaKIaHCKU B3BEIICHHOMY U OTBETCTBeHHOMY HoBeseHuo (OK-20).

- CIIOCOOHOCTBIO MPUMEHSATh 0a30BbIE 3HAHUSA MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCIUIUIMH, JUCIMIUIMH 00menpodeCCHOHAIBHOrO0 IMKIa B 00BEeME HE0OXOIWMOM B
npodecCHOHANbHOM  JESITeNTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IIOAXOJOB, METOJOB M pE3YJITAaTOB MAaTEMaTHYECKOTO aHalIHu3a H
MOJICTTMPOBAHHMS, TEOPETUIECKOTO M SKCIepUMeHTanbHoro uccieaoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE TIOJOXKEHUS M METOJAbl COLMAIBHBIX,
TYMaHUTapHBIX U SKOHOMHYECKUX HAYK MPH PEUIeHHH MPO(EeCcCHOHANBHBIX 33/1a4 C YYeTOM HX
MOCJICICTBHI JUTs 00IIecTBa, SKOHOMUKH | Kosoruu (OITK-2);

- COCOOHOCTHIO MPUMEHATH OCHOBBI METOJIOB MCCIICIOBAHMS, aHAU3a, JUATHOCTUKH U
MOJIEJIMPOBAHUSI CBOMCTB HAHOMATEpPUAJIOB M HAHOCHCTEM HEOPraHWYECKOM M OpPraHu4YeCKOi
MPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3sHOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYAsi HAHOIIJICHKU
¥ HAaHOCTPYKTYPUPOBAaHHBIE TIOKPHITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pa3zera ¢as, a TakKe
(bU3MUECKUX U XUMHYECKUX MPOIIECCOB B HUX MK ¢ uxX ydactueM (OITK-3);

- CITIOCOOHOCTHIO MMPUMEHATH HABBIKM cOOpa JaHHBIX, U3YUEHUs, aHAJIN3a U 0000LIeHHS
HaY4YHO-TEXHUYECKON MH(OpPMAIMK MO TeMAaTUKE UCCIIEOBAaHUS, Pa3padOTKU U UCIOIb30BaHUS
TEXHUYECKOH JOKYMEHTAIlMM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB TIO  BOIpPOCaM
MHTEJUIEKTYaJIbHONH COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K MAaTEHTOBaHMIO, O()OPMIICHHUIO
Hoy-xay (OITK-4);

- CHOCOOHOCTBIO pEelIaTh CTaHAAPTHBIE 3a/laud MPO(PECCHOHANBHOM JEesITEeIbHOCTH Ha
OCHOBE MH(OpMalMOHHON 1 Oubnuorpaduyeckoil KyabTypbl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTMH M C Y4YeTOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHON
6e3zonacHocTu (OITK-5).

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIIOHHBIE
TE€XHOJIOTHH, TJ00anbHble HMH(POPMAIMOHHBIE pECypCchl B  HAyYHO-MCCJEI0BATEJIbCKOU
NeSITeIbHOCTH B OOJIACTH MaTepHajOBEICHUS U TEXHOJOTMH HAaHOMAaTepHalloB M HAHOCHCTEM
(TIK-1);

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha MPAKTUKE COBPEMEHHBIE IPE/ICTaBJIECHUS HAyK O
CBOWCTBaX BEIIECTB U MATEPHUAIOB IPH MEPEX0JIe X B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJTHO
U JBYXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEIECTB M MaTepHUajoB, B3aWMOJEHCTBHU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpysKarotei cpenoit (ITK-2);

- CHOCOOHOCTBIO TPUMEHSTHh HAaBBIKM HCIOJNb30BAaHUS TPHHLIMIOB U  METOJIUK
KOMIUIEKCHBIX HCCIICIOBAaHWM, WCIBITAHUA M JAWAarHOCTHKH W3ACTHA M3 HAaHOMAaTepHAIIOB U
IpOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM W MOAM(HKAIMK, BKIOYas CTaHJapTHbIE U
ceprudukanuronnsie ucnsitanus (I1K-3);
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- CIIOCOOHOCTBHIO TIPUMEHSTH HABBIKA HCIOJIb30BaHUs (1107 PYKOBOJCTBOM) METOJIOB
MOJICIIUPOBAHUS, OILICHKH, MPOTHO3UPOBAHMUS U ONTUMHU3AIMHM TEXHOJIOTUYECKUX IPOLIECCOB U
CBOIICTB HAHOMATEPHAJIOB, CTAHAAPTU3ALUH U cepTudUKanuu Matepraios u npoueccos (I1K-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMAaTEpPUAJIOB M HAHOCHUCTEM
HEOPraHMYecKOoW (METAJUIMYECKMX M HEMETa/UNIMYeCKUX) U OpPraHuYecKod (MOJIMMEpHBIX U
YIIEPOAHBIX) HPUPOAbI  (TBEPABIX, JKUIKHUX, TelIe00pa3HbIX, a’pO30JIbHBIX), BKIIOYas
HAHOIUIEHKM M HAaHOCTPYKTYPUPOBAHHbBIE MOKPBITHS, JUIsl PELICHHs] IPOM3BOJCTBEHHBIX 3a/1ad,
BJIQ/ICHHEM HaBbIKAMU BBIOOpA 3THUX MaTEpUAIOB JUIsl 3aJaHHBIX YCIOBUH 3KCIUTyaTallud ¢
y4eTOM TpeOOBAHUN TEXHOJOTHYHOCTH, 3KOHOMUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTHYECKUX MocaeacTBui ux npumenenus (IK-5);

- CIOCOOHOCTBIO INPHMEHATh HABBIKM HCIOJIb30BAaHUS TEXHOJIOTMYECKUX OIEpalui,
000py/10BaHUsl, HOPMAaTUBHBIX U METOJUYECKUX MATEPUAIOB 110 TEXHOJIOIMUYECKON MOArOTOBKE
IPOM3BOJICTBA, KAYECTBY, CTAaHIAPTU3ALUU U CePTUPUKALIMM OCHOBHBIX TUIIOB HAHOMATEpPHUaJIOB
¥ HAaHOCHCTEM HEOPraHWYECKOH M OpPraHMYeCKOW MPUPOIBI (TBEPHBIX, KUAKUX, TeIe00pa3HbIX,
a’p030JIbHbIX ), BKIIIOYasl HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbIE MOKPBITUS, a TAK)KE U3JIeNIUN
Ha UX OCHOBE U IPOLIECCOB IOJIYYEHHS C IJIEMEHTaMU JKOHOMHUYECKOIO aHAlIW3a U YYETOM
IpaBUI TEXHUKU O€30MaCHOCTH, MPOU3BOJICTBEHHON CaHUTApHM, MOKapHOH O€30MacHOCTH U
HOpM oxpaHbl Tpyda (ITK-6);

- CHOCOOHOCTBIO NPUMEHSTHh HAaBBIKM HCIIOJIB30BAaHUS TEXHUYECKUX CPEICTB JUIS
U3MEpPEHUS] M KOHTPOJISI OCHOBHBIX IapaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB MOJIYYEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTUL, (YIICPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepuanoB u uaenuii u3 uux (I1K-7);

3HaMb:

— (U3MKO-XMMHUYECKHE CBOWCTBA HAHOMATEpUANOB M HAHOCUCTEM IO MPOQUITIO
BBIIYCKHOM KBaJU(UKALMOHHON pabOThI;

—  (UBUKO-XMMHYECKHE 3aKOHOMEPHOCTH TEXHOJIOIMYECKHUX IIPOLECCOB IOIYyYEHUS
HaHOMATEPHAJIOB U HAHOCHCTEM I10 MPO(UITIO BHITYCKHOM KBaTU(UKAITHOHHON pabOTHI;

— KOMIUIEKC MEpOINpPUATUN MO TEXHMKE O€30IaCHOCTH, OXpaHe OKpYXKAaIoUIell cpenbl,
OXpaHe TpyJa;

ymemn:

— OCYILECTBJISATh KOHTPOJIb CAMOCTOSITENIbHON HAyYHO-UCCIIE0BATEIbCKOM paboThI;

— BBINOJHATH TOATOTOBKY HAYYHO-TEXHHUYECKOW JTOKYMEHTAWW [UIS TPOBEICHUS
HAYYHBIX UCCIICIOBAaHUN U TEXHUUYECKUX Pa3paboToK;

— BBIIOJHATH pAacyeThl, CBsS3aHHbIE C pa3pabOTKON 3amaHMi IS OTHAENBHBIX
VCIIOJTHUTEIICH.

gnademn:

— CHUCTeMOH IJIaHMPOBAHUS M OPraHU3aLUU HAYyYHO-UCCIENI0BATEIbCKUX B paMKax
M3y4aeMou mporpaMMbl OakaiaBpuara.

3. Kparkoe coaep:kanue NpeaIuIJIOMHON NPAKTHKHA

[IpnoGpereHne 3HaHWII W HABBIKOB IO OpraHMU3allMM W YIPABJICHUIO OTIEIbHBIMU
3TanamMu U NporpaMMaMu NMPOBEJCHNS HAyYHbIX UCCIIEIOBaHUNA U TEXHUUYECKUX Pa3pabOToK.

[TonroToBka WMCXOMHBIX MAHHBIX JUIS BBITOJHEHHS BBITYCKHON KBaJTU(UKAIIMOHHON
paboTHI.

4. O0beM npeIMIIOMHON PAKTHKH

Bunast yueOHol paboTh O6Bem
B 3aueTHbIxX B akanem.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHUILIUHBI 10 Y4eOHOMY 12,0 432
IJIAHY
AyAUTOpPHBIE 3aHATHSL: - -
CamocrositesibHas padora (CP): 12,0 432
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CamocrosTenbHOe OCBOGHUE 3HAHUHN, YMEHUH U 10,0 360
HaBBIKOB I10 TIPOrpaMMe IPEJIUINIOMHON PAKTUKH

IToaroroBka oTuyera 2,0 72

Bua uToroBoro KOHTpoOJIA: 3a4eT / IK3aMeH 3a4er ¢ OLEHKOM

4.6. 'ocynapcTBeHHAsi HUTOTOBasi aTTeCTAMS
3amuTa BHINYCKHOH KBAJM(PUKALMOHHOI padoThl, BK/IIOYas NOATOTOBKY K Npoueaype
3a1UThI U npouenypy 3amuthl (b3.5.1)

1. Ileab rocysapcTBeHHOHl HWTOIOBOH AaTTeCTANMH — BBIABICHUE YPOBHS
TEOPETUYECKOM M MPAKTHYECKOW IOJrOTOBJICHHOCTH BBIIYCKHUKA By3a K BBIIOJHEHHUIO
npodeCCHOHATBHBIX 3aJ]ad M COOTBETCTBUSL ero moiarotoBku Ttpebosanusm ®I'OC BO mo
HamnpapyieHUt0 noarotoBku 28.03.03 — «Hanomarepuaiibn».

2 B pe3yabTare rocyAapcTBeHHOH HTOrOBOH aTTecTAMH OO0y4yaroummiicss 10
nporpamMme 0aKaJIaBpuaTa A0JKeH 00/1aJaTh CJeAYIIMMHA KOMIIeTeHIMAMM:

- CIIOCOOHOCTBIO MCHOJIB30BAaTh OCHOBHI (PMIIOCO(CKUX 3HAHUI, aHATM3UPOBATD TJIaBHbIC
3Tanbl U 3aKOHOMEPHOCTH MCTOPUYECKOIO Pa3BUTHS Ui OCO3HAHUS COLMAIBHON 3HAYUMOCTH
cBoeit nesrensHocTH (OK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBl HIKOHOMMYECKHMX 3HAaHMM @pU OLEHKE
3 GEKTUBHOCTH PE3yIbTATOB JACITEILHOCTH B pa3nuuHbix cdepax (OK-2);

- CIIOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOW M HHCbMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  fA3BbIKaxX JUId pelIeHHs 3aJad  MEXKIMYHOCTHOIO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJIEPAHTHO BOCIHPHHMMAsI COLMAJIbHBIE,
ITHUYECKUE, KOH(PECCHOHANBHBIC U KyabTypHbIe pasnuuus (OK-4);

- CIIOCOOHOCTBIO K caMoopranu3anuu u camoodpaszosanuto (OK-5);

- CHOCOOHOCTBIO MCIIONIB30BaTh OOIIENPABOBbIE 3HAHMS B Ppa3IMyHBIX cdepax
nesirenbaocTr (OK-6);

- CIIOCOOHOCTBIO MOJIEPKUBATh JTOJKHBIN YpOBEHb (PU3UUECKOM MOATOTOBIEHHOCTH IS
o0ecrieueHHs IOJTHOLICHHOM colmalibHOM U npodeccnonansHol nesiteraprocti (OK-7);

- CIIOCOOHOCTBIO MCMOJIb30BaTh MPUEMBI EPBON MOMOIIM, METObl 3AIIUTHI B YCIOBUSIX
ype3BbryaiiHbix curyanuii (OK-8);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHUIO, K OOOOLIECHUIO, aHaJIU3y, BOCHPHUSATHIO
uHOpMaIKH, ITOCTAHOBKE IIEJIM U BeIOOPY myTeit ee moctmxenus (OK-9);

- CIIOCOOHOCTBIO JIOTHUECKH BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTHh YCTHYIO H
nrcbMenHyo pedb (OK-10);

- CHOCOOHOCTBIO  HAaxXOAMTh  OPraHU3allMOHHO-YIpPABJICHYECKHE  pEUIeHHs B
HECTaHJAPTHBIX CUTYAIMSX U TOTOB HECTHU 3a HUX OoTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHUYECKU OLIEHHWBATh CBOM JOCTOMHCTBA M HEJOCTATKH, HaMeuyaTb
IYTH U BBIOMPATh CPEJICTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABAaTh COLMANBHYIO 3HAUMMOCTh CBOed Oyaymiedt mnpodeccuw,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BBIMOIHEHHIO podeccronanbHoi Aesrenbroctr (OK-13);

- CIIOCOOHOCTBIO TOHMMATh CYHIHOCTb M 3HaueHHe HHGOpMAIMM B Pa3BUTHH
COBPEMEHHOr0 MH(OPMALMOHHOTO 00IIEeCTBa, CO3HABATh OMACHOCTH U YrpO3bl, BOSHUKAIOIINE B
3TOM IIpoliecce, coOM0IaTh OCHOBHBIE TPeOOBaHUS WH(GOPMAIMOHHON OE30MacHOCTH, B TOM
YHCIIe 3aIUThI TocyaapcTBeHHOM Taitibl (OK-14);

- CHOCOOHOCTBIO MPUMEHSTh OCHOBHBIE METOJbI, CIOCOOBI M CpEICTBA MOIYYEHUs,
XpaHeHus, nepepaboTKu HH(OpMAalMK, HaBBIKM pabOThl C KOMIIBIOTEPOM KaK CpEeACTBOM
ynpasienus uapopmanueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MHPOpPMAINIUEH B TIIOOATHHBIX KOMIBIOTEPHBIX ceTsx (OK-
16);

- CIIOCOOHOCTBIO MPUMEHSATH CPEJICTBA CAMOCTOSITENIbHOTO, METOJAMYECKH MPaBUIHHOIO
UCIIOJIb30BaHUS METOIOB (PU3NYECKOT0 BOCIUTAHUS U YKperuieHus 310poBbs (OK-17);
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- TOTOBHOCTBIO K JOCTH)KCHUIO JOJKHOTO YPOBHS (DU3MUECKON MOATOTOBICHHOCTH JUIS
o0ecrieueHns OJTHOLIEHHOM connanbHO# 1 npodeccnonansHol nesitenproct (OK-18);

- 0CO3HABaTh LIEHHOCTb POCCUMCKOW KYJIBTYpBI, €€ MECTO BO BCEMHPHOH KYIbTYpe,
YBOKUTEIBHO U OEPEKHO OTHOCHUTHCS K MCTOPUYECKOMY HACIEIUIO U KYIbTYPHBIM TPAIHIIHAAM
(OK-19);

- TOTOBHOCTBIO K pEAIM3alUU TpaB W COOIMIOACHUIO OO0S3aHHOCTEH TpaKAaHWHA, K
IPaKIaHCKHU B3BCIICHHOMY U OTBeTCTBeHHOMY ToBeneHuo (OK-20).

- CITIOCOOHOCTBIO MPHUMEHATH 0A30BbIC 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYYHBIX
JUCIUIUIAH, JUCHMIUIUH oOmenpodeccHoHalbHOr0 IHHKJIa B 00beME HEoOXOAUMOM B
npoeCCUOHATBHONM  JIEATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pabOTaHHBIX B HHX IIOAXOJOB, METOJOB U pE3ylIbTaTOB MAaTEeMAaTHUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M AKCIIEpUMeHTaIbHOTO Hecieaoanus (OIMK-1);

- CIIOCOOHOCTHIO HCIONB30BATh OCHOBHBIE TIOJIOKEHUS U METOJAbl COIHUANbHBIX,
TYMaHHUTapPHBIX U YKOHOMHUYECKHX HAayK IPU PELICHUH NPOPECCHOHATIBHBIX 33[a4 C YYETOM UX
MOCJIEICTBHI [T 00IIecTBa, SKOHOMUKH ¥ Kooruu (OITK-2);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOJIOB HCCIICOBAHUS, aHAIN3a, JUATHOCTHUKU U
MOJICJIMPOBAHUSI CBOWCTB HAHOMATEPHUAJIOB W HAHOCHUCTEM HEOPraHHMYECKOW M OpraHHuYecKOi
IPUPOJIbI, B TBEPAOM, KUIAKOM, T€JI€00pa3HOM, a3pPO30JIbHOM COCTOSIHUM, BKJIKOYAsi HAHOIIJICHKU
¥ HaHOCTPYKTYPHPOBaHHbIC MMOKPHITHS, BHYTPEHHUE U BHEIIHUE TPAaHUIIBI pa3fena (a3, a TakKe
(bHU3NUECKUX U XUMUYECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- cOCOOHOCTHIO MPUMEHSTh HaBBIKM COOpa JaHHBIX, U3YUEHHUs, aHANIHU3a U 0000IIECHUS
HAy4YHO-TEXHUUYECKON MH(OpMaLUK 1O TeMaTHUKE HCCIEA0BaHUs, pa3padOTKU U UCIOIb30BaHUS
TEXHUYECKOM JOKYMEHTAllMd, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB IO  BOIIpOCaM
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, MOJArOTOBKU JIOKYMEHTOB K HaTEHTOBAHUIO, O(hOPMIIEHUIO
Hoy-xay (OITK-4);

- CHoCOOHOCTBIO pPEelIaTh CTaHIAPTHBIE 3a/a4d MPOQPECCHOHATBHON NEITETHLHOCTH Ha
OCHOBE MH(OPMAIMOHHON 1 6uOIHOorpaduyecKoil KyabTyphl ¢ IPUMEHEHHEM UH()OPMAIIOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHWN HH(POPMALMOHHON
6e3omnacHoctu (OIIK-5).

- CIOCOOHOCTBbIO HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJIOTUH, TIJI00anbHble HH(GOPMAIMOHHBIE PpECypchl B HAayYHO-HCCIIEIOBATENIbCKOM
JESITEIbHOCTH B 00JIACTH MaTepUajOBEIEHUS U TEXHOJOTMM HAHOMATEPHAIOB W HAHOCHCTEM
(TIK-1);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha IMPAKTUKE COBPEMEHHBbIE MPEJCTABICHUS HAyK O
CBOWCTBAaX BEILECTB U MATEPUAJIOB MPH MEPEXO0/Je UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJIHO
U JIByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEILECTB M MaTEpUajIOB, B3aUMOJEHCTBUU
HaHOMATEPUAaJIOB U HAHOCHUCTEM ¢ oKpykarouieit cpenoii (TIK-2);

- CIOCOOHOCTHIO TMPUMEHSATh HAaBBIKM HCIOJb30BAaHUS TMPUHLIUIOB U  METOJIUK
KOMILUIEKCHBIX MCCIIEJOBAHUW, UCHBITAHUN M JUArHOCTUKU M3IEIUA W3 HAaHOMAaTepUaloB U
MPOIIECCOB UX TMPOU3BOJACTBA, OO0paOOTKM W MOAU(UKAIMU, BKIIOYas CTaHIApPTHBIE U
ceprudukarnronnsie ucnsitanus (ITK-3);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKUM MCIIONB30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUSA U ONTHMM3ALMU TEXHOJOTMYECKUX IPOLIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKAINU MaTeprasioB u mporeccoB ([TK-4);

- CIIOCOOHOCTBIO TPHUMEHSATh OCHOBHBIC THIIBI HAaHOMATEpUAIOB M HAHOCHCTEM
HEOpPraHMYecKol (MEeTaJUIMUYeCKUX W HEeMETaUNIMYEeCKHX) U OpraHudeckoi (MOJIMMEpPHBIX U
VIIEPOAHBIX) TPHUPOABI  (TBEPABIX, JKUIKHUX, TeIe00pa3HbIX, a’dpPO30JbHBIX), BKIIOYas
HAHOIUJIEHKW M HAaHOCTPYKTYPHPOBAHHbIE MOKPBITHS, JAJIS PELIEHUs MPOU3BOJICTBEHHBIX 3ajad,
BIIQJICHHEM HaBBIKAMU BBIOOpA ATHUX MATEPUANOB ISl 3aJaHHBIX YCIOBUH SKCIUTyaTallud ¢
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMMYHOCTH, HAJE€KHOCTH U JIOJITOBEYHOCTH,
9KOJIOTHYECKUX mociencTBuil ux npumenenus (IK-5);
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- CIOCOOHOCTBIO TNPHMEHATh HABBIKM HCIOJIb30BAaHUS TEXHOJIOTMYECKUX OIEpalui,
000pyI0BaHUs, HOPMATUBHBIX U METOAMUYECKUX MATEPHAJIOB IO TEXHOJIOTMYECKOW MOJTrOTOBKE
IPOM3BOJICTBA, KAYECTBY, CTAaHIAPTU3ALUU U CEPTUPUKALIMM OCHOBHBIX TUIIOB HAHOMATEPHAJIOB
¥ HAaHOCHCTEM HEOPraHWYECKOH M OpPraHMYeCKOW MPUPOIBI (TBEPHBIX, KUAKUX, TeIe00pa3HbIX,
a’p030JIbHbIX ), BKJIIOYAsi HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbIC MOKPBITHS, a TAKXKE U3AETUN
Ha UX OCHOBE M IPOIIECCOB TOJYYEHHUS C 3JIEMEHTAaMH HKOHOMHYECKOTO aHaju3a U y4eTOM
IpaBUJI TEXHUKU O€30MaCHOCTH, MPOU3BOJICTBECHHON CaHUTApHM, MOXKApHOH Oe30macHOCTH U
HOpM oxpanbl Tpyna (I[1K-6);

- CHOCOOHOCTBIO NPUMEHSTh HAaBBIKM HCIOJIb30BAaHUS TEXHUYECKHX CPEACTB s
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKHX IPOLIECCOB MOJIYYCHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJIICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaioB u u3aenuit u3 nux (I1K-7).

3aBepmiaromMM  dTarioM  oOydeHHWsi 1Mo  HampaBiieHuto mnoaroroBku  28.03.03
«Hanomarepuanbiy», npopmno «XUMHYECKasi TEXHOJIOTHS HAHOMATEPHATIOBY SIBISIETCS 3allUTa
BBITTYCKHOHM KBaJIM(PUKAIIMOHHOM pabOThI OakaiaBpa.

B pesynbprare mpOXOXKAECHUS TOCYAAPCTBEHHOM HTOTOBOM AarTecTalud (BBIIOJIHEHUS
BBIITYCKHON KBaTU(PUKALMOHHON pabOThI) CTYAEHT JOJIKEH:

3HaMb:

— TOPAIOK OpraHW3alliH, IUIAHUPOBAHUS W TPOBEICHUS HAYYHO-HCCIIEAOBATEIILCKUX
paboT ¢ UCIOJIb30BAaHUEM IOCIETHUX HAYYHO-TEXHUYECKHUX JTOCTHKEHUHN B TaHHON 00J1acTH;

—  (U3MKO-XMMHUYECKHE OCHOBBI IOJIYYEHMsI M HCCIICOBAHUS CBONCTB HAHOCHCTEM U
HaHOMAaTepHaJoB;

— OCHOBHBbIE TpeOOBaHHUS K IPEACTABICHUIO PE3YyIbTaTOB MPOBEIEHHOIO UCCIIET0BAHMS
B BUJIC HAYYHOTO OTYETA, CTATHU WU JIOKJIAJa;

ymemy:

—  CaMOCTOSITEIbHO BBIABJIATH NEPCHEKTHBHBIC HAIPABJICHUS HAYYHBIX MCCIIEIOBaHUM,
00OCHOBBIBAaTh AKTYyaJIbHOCTh, TEOPETUYECKYI0 M TNPAKTUYECKYI0 3HAYUMOCTH IPOOJIEMBI,
IPOBOJIUTH 3KCIEPUMEHTAJbHbIE HCCIEI0BaHMs, aHAIW3UPOBAaTh U  HUHTEPIPETHPOBATH
MOJTy4YECHHBIC PE3YIIbTATHI;

— OCYILECTBIATH MOUCK, 00pa0OTKY M aHAIU3 HAyYHO-TEXHUYECKONW HMHPOpMAIUH I10
TEMe BBINOIHAEMON pabOoThl, B TOM YHUCIIE C TPUMEHEHNEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX NMPUOOpax, OPraHu30BbBIBATH MPOBEIEHUE SKCIIEPUMEHTOB
Y MCIIBITaHUH, IPOBOIUTH NX 00pabOTKY M aHAJIM3UPOBAThH PE3YIbTATHI,

gnademsn:

— METOJIOJIOTHEH M METOJMKOW MpPOBEAECHUS HAyYHBIX HCCIEIOBaHMN; HaBBIKAMU
CaMOCTOSITENIbHOM HAy4HOM U MCCIIe10BaTENbCKON paboThI;

— HaBbIKaMH palOTHI B KOJJICKTHBE, TUIAHUPOBATH U OPTraHU30BHIBATH KOJUICKTHBHEIC
HAyYHBIE WCCIICJIOBAHUS; OBJIAJIEBaTh COBPEMEHHBIMH METOJaMHU WCCICIOBAaHHMS W aHaln3a
MOCTaBJIEHHBIX MTPO0OJIEM;

— CIIOCOOHOCTBIO pellaTh IMOCTABJIEHHBIC 3aJaud, UCIOJb3ysd YMEHHs U HaBbIKU B
OpraHu3aIlii HayYHO-MCCIIeIOBATEIBCKIX U TEXHOJIOTHIECKUX padoT.

3. Kparkoe cogep:kaHue rocy1apCTBeHHON HTOrOBOH ATTECTALMH

locynapcTBeHHass UTOTOBasi aTrTecTalusl OOYYarOIIMXCs MO MporpamMMe OakaiaBpHaTa
npoBoIUTCS B (opMe  3aIIMTHl  BBIMYCKHOM  KBanMdukaunonHoi paborsl  (BKP).
['ocynapctBenHas urorosas arrectaius B popme 3amuthl BKP npoxonut B 8 cemectpe Ha 6aze
3HaHWUM, TIOJY4YEHHBIX CTYACHTaMHU IpU H3YYEHMM JAUCUMIIMH HanpasiaeHus 28.03.03
«Hanomarepuanbiy, npoduins « XuMudecKast TEXHOJIOTHSI HAHOMAaTEPHATIOBY.

I'ocynapcTBeHHass UTOroBasi arTecTanus oOydyaromMXcs Mo Mporpamme OakanaBpuara —
3alUTa  BBINYCKHOW  KBaJM(UKAUMOHHOM  pabOThl  MPOBOJAUTCS  TOCYIapCTBEHHOMN
HK3aMEHALlMOHHON KOMUCCHUEN.
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Kontponb 3Hanuit oOyuaromuxcs, noidydeHHbIX npu ocBoeHnu OOII, ocymecTBisercs
myTreM npoBeneHus 3ammuTbl BKP u npucBoenus kBanupukanmuu «bakamaBpy.

3ammTa BBITYCKHOH KBAIM(PUKAIMOHHON pabOTHl SABISETCS 00s3aTEIbHON MPOLETypOit
UTOTOBOW  TOCYJAapCTBEHHON  aTTeCTallud CTYACHTOB  BBICIIMX Y4YEOHBIX 3aBEJICHUH,
3aBeplIAOIIUX OOy4YeHHE [0 HampaBiICHUIO MOATOTOBKM OakanmaBpuata. OHa NPOBOIUTCS
nyOJIMYHO Ha OTKpBHITOM 3acenanuu ['OK coriacHo yTBEp»AEHHOMY JeKaHaTOM rpaduky, Ha
KOTOPOM MOTYT MPUCYTCTBOBAThH BCE JKEJAIONIHeE.

Martepuassl, IpeCTaBIIEMbIE K 3aIIUTE:

BBIITYCKHAs KBaTu(UKaImoOHHas padoTa (MOSCHUTEbHAS 3aIIUCKa);

3aJjaHue Ha BeinoaHeHue BKP;

oT3bIB pykoBoautelist BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaTouyHbIil MaTepual), MOANNCAHHAS PYKOBOAUTEIIEM;

JOKJIA.

4. O0beM rocy1apCcTBEHHOM UTOTOBOM ATTECTALUM

[Tporpamma otHOCHTCSI K 0a30BOW 4yacTu y4yeOHOro miaHa, K 010Ky «l'ocynapcTBeHHas
utoroBas arrectanus» (b3) u paccuntana Ha cocpeOTOUEHHOE MPOXOXKACHUE B 8 cemecTpe (4
Kypc) oOydenus B oobeme 324 u (9,0 3ET). Ilporpamma mpexamonaraer, 4to oOydarommecs
UMEIOT TEOPETUYECKYI0 U MPAKTHUYECKYIO IMOATOTOBKY B 00JacTH XMMHUYECKOH TEXHOJIOTHU
HAaHOMAaTEpHAaJIOB.

Bunasr yue6HOM paboThI O0beM
B 3aueTHBIX B akanem.
SAMHUIIAX Jacax

O01mas Tpya10eMKOCTh JUCHUILIUHBI 110 Y4eO0HOMY 9,0 324
TJIaHy

CamocrositeabHas padora (CP): 9,0 324
Brinmonaenue, Hanmcanue u opopmiienre BKP 9,0 324
Bua urorosoro kourpoJisi: 3amura BKP 3amuta BKP

4.7. DaKkyIbTATHBBI
AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIIMHBI
IlepeBox HayuyHO-TexHHUYecKoi uTepaTrypsl (PT/I.1)

1. Heap qucuMnIMHbI — NpuoOpeTeHre 00yJaromuMIcs 001el, KOMMYHUKaTHBHOM U
npoeccCuOHaNbHON KOMITETEHIMI, YpOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax sA3bIKOBOM
HOJArOTOBKM MO3BOJISIET BBIMOJIHATH Pa3IMyYHbIe BHUJbI MPO(ECCHOHATIBHO OPUEHTHPOBAHHOTO
MepEeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOM JEATEIIbHOCTH.

2. B pe3yabraTre wu3y4YeHUs] MCHUILVIMHBI oOyvyamummiicd 10 mnporpamme
0akajiaBpuaTa 10JI/KeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OI1K)
u npodeccruonanbHbiMu (I1K) komnereHnusamMu:

- CIIOCOOHOCTBIO K KOMMYHMKAaIlUM B YCTHOW M NMHCbMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  f3BbIKax JUId pelIeHHs 3aJad MEXKIMYHOCTHOIO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO MPUMEHSTh HAaBBIKM COOpa JaHHBIX, U3YUYCHUS, aHAIN3a U 0000IICHHS
Hay4YHO-TEXHUYECKOH MH(OpMAIMK MO0 TeMaTUKE MCCIIEJOBAHUS, Pa3pabOTKU U UCIOIb30BaHUS
TEXHUYECKOM JTOKyMEHTallud, OCHOBHBIX HOPMAaTHBHBIX JIOKyMEHTOB II0  BOIIpOCaM
UHTEJUIEKTYaJIbHONH COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K MAaTEHTOBaHMIO, O()OPMIICHHUIO
Hoy-xay (OITK-4);

- CHOCOOHOCTBIO pElIaTh CTaHAAPTHBIE 3aJaud MPO(ECCHOHANTBHOM JEeITeNbHOCTH Ha
OCHOBE MH(OpMaIIMOHHON 1 OubIHorpaduyecKoil KyabTyphl C IpUMEHEHHEM HH(OPMAIMOHHO-
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KOMMYHHKAIIMOHHBIX TEXHOJOTHMM M C y4eTOM OCHOBHBIX TpeOOBaHMN HWHOOPMAIIMOHHON
6e3omacuoctu (OITK-5);

- CIOCOOHOCTBIO HCIOJIb30BAaTh COBPEMEHHbIE HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TJ00aJbHbIE HWH(POPMAIMOHHBIE PECYpChl B HAyYHO-HCCIICIOBATEIbCKOU
JESTEIIbBHOCTH B 00JIACTH MaTepuaioOBEICHUS W TEXHOJOTMU HAHOMATEpPHAIOB U HAaHOCHCTEM
(TIK-1).

3Hamy:

- OCHOBHBIE CTIOCOOBI IOCTHKEHHUSI YKBUBAJICHTHOCTH B TICPEBOJIC;

- OCHOBHBIE TIPHUEMBI I1EPEBOJIA;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI;

- JIOCTaTO4YHOE [UIsl BBIMOJHEHHS TepeBOJa KOJMYECTBO JIEKCMYECKUX EAMHHIL,
(b pa3eonoru3MoB, B TOM YHCIIE COIUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBETUECKUX PEaTHIA,

yMmemy:

- MPUMEHSITH OCHOBHbBIE TTPUEMBI I1€PEBO/IA;

- OCYUIECTBJIATH IHUCHBMEHHBIH TEPEeBOJ C COOMIOACHHEM HOPM JIEKCHUYECKOM
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAMMATHUECKUX, CHHTAKCHUECKUX U CTHIIMCTUUECKUX HOPM;

- 0(OpMJISITH TEKCT MEPEBOJIa B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBIISATH TEPEBOA C COOJNIIOJACHUEM HOPM JIEKCHYECKOW HSKBHUBAJIEHTHOCTH,
COOIOICHHEM TPaMMaTHYECKNX, CHHTAKCHUYECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBojia 1
TEMITOPAIBHBIX XaPAKTEPUCTUK UCXOTHOTO TEKCTA;

61a0emn.

- METOJIMKOM MpeanepeBOAUYECKOro aHalin3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCTIPUSATHIO UCXOJHOTO BBICKA3BIBAHUS;

- METOJMKON TMOATOTOBKM K BBITIOJIHEHHUIO MEPEBOJA, BKIIIOYAsl MOMCK MHGOPMAINHU B
CIIPABOYHOM, CIICIIMATILHOM TUTEPAType U KOMITBIOTEPHBIX CETSIX;

- OCHOBAaMHU CHCTEMBbI COKPAIIICHHOW MEPEBOIYECKON 3aMMCH TP BHIMIOJHEHUHN TIEPEBO/IA;

- OCHOBHOUW MHOSI3BIYHOM TEPMHUHOJIOTHEH CIeUaIbHOCTH,

- OCHOBaMH pe)epUPOBAHKS M AHHOTHPOBAHHMSI IUTEPATYPHI 110 CIICIIUATHHOCTH.

3. KpaTtkoe copep:xaHue JUCHHUILIHAHBI

Beenenue. IlpenMer u ponb mepeBojia B COBpEeMEHHOM oOmiecTBe. PaznuyHbie BHIBI
nepeBoja. 3a1auyu ¥ MECTO Kypca B MOATOTOBKe OakalaBpa TEXHUKU U TEXHOJOTHH.

Monayns 1:

1.1. CpaBHeHue TOpsIKa CJIOB B aHIVIMWCKOM W PYCCKOM MpeiokeHusx. [lepeBos
MIPOCTOTO MTOBECTBOBATEILHOTO MPEIOKEHUS HACTOSIIETO, OYYIIEro U MPOIIEINIEr0 BPEMEHH.

OcoOeHHOCTH TepeBOAAa BOMPOCUTENBHBIX U  OTPUILIATEIBHBIX MPEATOKEHUN B
pa3IUYHBIX BPEMEHAX.

1.2. TlepeBox nmpemioxxenuit Bo Bpemenax Indefinite, Continuous. UreHue u nepeBoj mo
teme "Xumus".

Monyns 2.

2.1. IepeBox npemokeHuit Bo Bpemenax rpymm Perfect, Perfect

Continuous  (yTBepauTeNIbHBIC, BOIMPOCHUTEIbHBIE W  OTpUIATENbHBIE  (OPMBI).
OcobeHHOCTH yOTpeOIeHHUSI BCIIOMOTATENbHBIX TJ1arojioB.

2.2 IlepeBox cTpamaTenbHOro 3ajiora. T[pylnHbIE Ciiyyad NEpeBOJa CTPagaTeIbHOTO
3ajora.

Urenue u nepeBo TeKCTOB 1o TeMe "Hayka u HayuHble MeToibl". AKTUBH3ALUS JIEKCUKU
MIPOYNTAHHBIX TEKCTOB.

2.3. [lepeBo MpUIATOYHBIX MPEUIOKECHHIA.

[Ipunarounble moaIeKAaIIKE.

[IpunaTouHble ckazyeMsle.

[IpunaTounblie onpeaeuTeNbHEIE.

[Ipunarounbie 06CTOSATENBCTBEHHBIE, IPUAATOYHbIE TOTOTHUTEIBHBIE.

2.4. Tumbl yCIOBHBIX MPEJIOKEHHH, TpaBuiia U 0COOCHHOCTH HUX MEepPEBO/aA.
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[IpakTuka mepeBoja Ha MpuUMepax TEKCTOB O Xumuu, J{.U. Menoeneese, nayke u
MexXHON02UU.

2.5. TlepeBon mpenyoKeHUN C y4eToM IpaBHiia coriacoBaHusi BpemeH. [Ipsmas u
KOCBEHHasl peyb.

2.6. Paznuunble BapuaHThI IEPEBOa CYIIECTBUTEIHHOTO B MIPEATI0KEHUH.

2.7. MopanbHbI€ TJIaroiibl 1 0COOCHHOCTH HX TIEPEBO/IA.

Pa3BuTue HaBbIKOB nepeBoaa no teme "Hayka 3aBTpainero gus'".

2.8. CnenmanibHas TepMuHosiorus o reme "Jlaboparopus".

2.9. Cokpamenus. OCOOEHHOCTH UX MepeBojia. Pa3BuTre HaBBIKOB MEPEBOJIa HA IPUMEPE
TekcToB 110 TeMme "JIabopaTopusi, U3BMEPEHUS B XUMUU'".

Moayis 3.

3.1. Henuunsie ¢popMbI TIaroa.

Nudunutus (HeonpenenenHas ¢opma riaroja). Poab nHPUHUTHBA B MPEAIOKEHUU U
BApPUAHTHI IEPEBOJIa HA PYCCKUM A3bIK. [IpuyacTus u repynaui.

3.2. lHbuHUTHUBHBIE OOOPOTHI.

O6opot nomonHeHne ¢ HHGUHUTHBOM. BapumaHTbl mnepeBoga Ha pYCCKUN S3BIK.
Tepmunosorus 1o teMe "CoBpeMEHHbIE TEXHOJIOTHH".

3.3. O6Goport noanexariee ¢ MHOUHUTABOM. Pa3mmuHbIe BApHAHTHI TIEPEBO/IA.

Tepmunonorus no teme "Hanomatepuans”.

3.4. IlepeBoj MpUYACTHBIX 0OOPOTOB.

AGcomtoTHBIH npuyacTHRIE OO0POT U BapUaHTHI IEPEBOIA.

Pa3BuTHe HaBbIKOB nIepeBoa 1o teme "Hanomarepuansr'.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eIMHUIIAX Jacax
O01mas TPyA0eMKOCTh M CHHUILIMHBI 110 Y4e0HOMY ILUIAHY 4,0 144
AyIUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) - -
[TpakTnueckue 3austus (I113) 1,78 64
JlaGopaTopHble paboThI - -
CamocrositesbHas padora (CP): 2,22 80
Buj KOHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTanus padoyeil NporpaMMbl AU CUMUIIIMHBI
I'paxxnanckas 3ammra B Ype3Bblyaiinbix cutyanusx (PT/1.2)

1. Henp AMCHUIVIMHBI - TOJATOTOBUTH CTYJIEHTAa K OCMBICIEHHBIM MPaKTUYECKUM
JeMCTBUSAM MO OO0ECNeUYeHHI0 CBOEH 0e30macHOCTH M 3alllUThl B YCIOBHSIX BO3HUKHOBEHHS
Ype3BbIYAITHON CUTYyalluu IPUPOIHOTO, TEXHOTEHHOTI'O M BOGHHOI'O XapakTepa.

2. B pe3yabraTe wu3y4YeHUsl IHCHMILUIMHBI O0y4yalOIMiici 1O mporpamMmme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHusaMu:

- CIIOCOOHOCTBIO MCMOJIb30BaTh MPUEMBI EPBON MOMOIIM, METOJIbI 3aLUThHI B YCIOBUAX
ype3BbryaiiHbix curyanuii (OK-8);

- TOTOBHOCTBIO K pEAlM3allMU TpaB U COOIIOACHUIO OO0S3aHHOCTEH TpakKAaHWHA, K
IPaKIaHCKHU B3BEIICHHOMY U OTBeTCTBeHHOMY noBesieHHo (OK-20);

- CIOCOOHOCTh NPUMEHSTh HABBIKM HCIOJb30BAHUS TEXHOJOTHMUECKUX OIepalui,
000py/1I0BaHuUsl, HOPMAaTUBHBIX U METOJMYECKUX MaTepUasoB M0 TEXHOJIOTMYECKOW MOJrOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHJIAPTU3ALMN U CEPTU(PUKAIIMM OCHOBHBIX TUIIOB HAHOMATEPUAIOB
Y HaHOCHCTEM HEOPraHW4YecKOW W OpraHMYecKON MpUpOJibl (TBEPABIX, KHUAKUX, reeo0pa3HbIX,
a’p030JIbHBIX ), BKIIIOYAsi HAHOIUIEHKU U HAHOCTPYKTYPUPOBAHHbIE MOKPBITUS, a TAKXKE U3J1ETHH

Ha HMX OCHOBC H IIPOLCCCOB MOJYUCHHUA C IJICMCHTAMH 3KOHOMHUYCCKOI'O aHaJIN3a U Yy4YCTOM
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IpaBUI TEXHUKU O€30MaCHOCTH, MPOM3BOJICTBEHHON CaHMTapHHM, MOXKapHOH Oe30MacHOCTH U
HOpM oxpanbl Tpyna (I[1K-6).

3HAMb:

- XapakTepUCTUKH TPUPOAHBIX OEACTBUH, TEXHOTECHHBIX aBapuii W KaTacTpod Ha
pagualoHHO, XUMHYECKU U OMOJIOTHUECKH OINACHBIX 00BEKTaX, Mopaxkaromue GakTopbl APYrux
ONacHOCTEH;

- OCHOBBI BO3JICHCTBHS ONAcCHBIX (DAKTOPOB YPE3BbIYAMHBIX CHUTyallMd Ha 4YeJIOBEKa MU
IPUPOJIHYIO CPENY, AOIYCTUMBbIE MPEEIIbHbIE KPUTEPUH HEFaTUBHOI'O BO3JIEHCTBUS;

- Mepbl 0e30macHOro IOBEJIEHWs MpH MpeOblBAHMM B paloHax (30HAX) IOXKAPOB,
PaIuOaKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HECHHUS;

- CrmocoObl M CpeAcTBa 3alllUThl YEJIOBEKAa OT BO3ACHCTBUS IMOpAXaOUIMX (PAKTOPOB
Ype3BbIYAHBIX CUTYALMH IPUPOAHOIO, TEXHOTEHHOIO U BOEHHOI'O XapaKTepa.

ymemy:

- HCII0JIb30BaTh CPE/ICTBA 3AlLUThl OPTaHOB JIBIXaHUS U KOXKH, METUIIMHCKUE JIJIsl CAaMO3alllUThI
Y OKa3aHUs TIOMOIIH JIPYTUM JIIOSM;

- IPUMEHATH NEPBUYHBIE CPEJICTBA MOKAPOTYLIEHUSI Ul JIOKAIU3ALUU U TYLIEHUs I0Xapa,
BO3HUKIILIETO B ayJUTOPHH (J1abopaTtopun);

- OKa3plBaTh ce0€ M JAPYruM IOCTPAAABILMM MEIUILMHCKYIO MOMOIIbL C HCIIOJIb30BAHUEM
TaOeIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPEICTB.

enademsn:

- IpuéMaMu MPOBEJICHHs] YaCTUYHOM CaHUTapHOW 0OpabOTKH NMpH BBIXOAE U3 paiioHa (30HbI)
PaAMOAKTUBHOIO, XMMHUYECKOIO U OMOJIOrMYECKOI0 3arpsi3HEHUS (3apaxeHusl);

-- CII0cO0aMHU ¥ TEXHOJIOTUSMHU 3aILUTHl B UpE3BBIYANHBIX CUTYaLUsX.

3. Kparkoe conep:kanue JIUCHUIIIHHBI

1. OmnacHoctu npupogHoro xapakrtepa. CTuxuiiHble O€ICTBUS, SBJICHUS HPUPOIbI
pa3pyLIUTENBbHON CUIIBI - 3€MJIETPSICEHUs, HABOJHEHHUS, CEJIEBbIE OTOKU, ONOJI3HU, CHEKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHbl, OypH, OKaphbl.

2. OmacHOCTH TEXHOT€HHOTO XapakTepa. ABapuu M KaTacTpodbl Ha paguallMOHHO
OMaCHOM OOBEKTEe, XUMMYECKH OINACHOM OOBEKTe, OHMOJIOIMYeCKH ONAacHOM OO0bEKTe; Ha
TpaHcropTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pE€YHOM,  aBHAllMOHHOM);  Ha
THJIPOCOOPYKEHUX; HA KOMMYHAJIBHBIX CHCTEMax KM3Heo0ecreueHusl.

3. OnacHocTH BOEHHOTO XapakTtepa. lIpuMeHeHue OpyXHs MacCOBOTO MOPaKEHUS
(A1epHOrO0, XUMMYECKOrO, OHOJIOIMYECKOro), OOBIYHBIX CPEJICTB C  3aXHUraTeJIbHbIM
HAIllOJJHEHUEM, HOBBIX BHUJOB OpPYXHsS. 30HBI 3apaK€HUS OT CPEIACTB MMOPAXKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPYKAIOLLYIO IPUPOIHYIO CPENLY.

4. TloxapHas 0€30MAaCHOCTb — COCTOSIHUE 3alllMIICHHOCTH HACEJIECHUs, HMYIIECTBA,
olmiecTBa M rocygapcTBa oT moxapoB. [lokapHas omacHOCTb (NMPUYUHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIE MOXapbl). Jlokanuszanus u TymeHue noxapoB. IIpocreiimue
TEeXHUYECKHe cpeacTBa noxaporymenus (oruerymurenu OII -8, OY-2) u npaBuia noab30BaHUs
UMHU.

5. Komuiekc MeponpusiTuil Tpak JaHCKOM 3aIlUThl HACETICHMUS.

Onosemienne u HHGOpPMHpOBaHHE HaceleHHs 00 omacHocTH. [IpuHsTHE HaceneHueM
curHasioB  onosenieHus («Buumanue Bcem!», «Bo3aymHas TpeBora», «PaauanuonHas
OTIaCHOCThY», «XHUMHUYECKasi TpeBoray, «OTOOW OmacHOCTH») W TOPSIOK JEUCTBHS IO HHUM.
OBakyalus HaceleHHs W3 30HbI onacHOcTH. CrocoObl 3Bakyallud OKCTPEHHAas HBaKyalus
CTYJEHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHHH I0Kapa.

CpencrtBa nHAMBHAYyaIbHOM 3amuThl opraHoB apixanus (I'T1-7, I'TI-7B, I'11-9, P-2, V-
2K, PIIA-1, PIIT-67M, PY-60M, «®enukcy», I'’/I3K, AT, AII-3, TI3VY-K, UII-4M, UII-5, UTI-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MenuIIMHCKHAE CPECTBA 3AIIUTHI .

CpenctBa KOJUIGKTUBHOM 3alluThl HacedeHus. Has3HaueHue, 3aluTHBIE CBOICTBa
yoexumn.  IIporuBopaauannonssie ykpeitusi (IIPY, momseMHble memexoaHsle mHepexopbl,

136



3arayOJeHHBIE CTAaHIMU METPOIOJIUTEHA), MPOCTEeHIIHe

nepekpbIThie menn). [IpaBuna 3ansaTus yoexxua.

YKPBITHS

(TpaHIIen, OKOTIBI,

6. OxazaHue IEpBOM MEIMIMHCKOW IIOMOIIM IIPU O0>KOrax, PaHCHMSX, 3apaKCHUSX.
[TpoBeneHue YacCTUYHOW CAaHUTAPHON 0OPaOOTKM KOXKHBIX MOKPOBOB YENIOBEKA MPU BHIXOJE U3
30H paJMOAaKTUBHOIO, XMMHUYECKOr0 W OHOJOTHMYECKOro 3apa’keHHs (3arpsi3HEHHs), U3 30H

HI0XKapOB.

7. JInkBugauus MOCIEACTBUN YpE3BbIYAHON cUTyaluu. PaguanroHHass U XuMHU4YeCKas
pa3Beqka ouara MmopakeHus (3apakeHus). ABapuiiHO-cracaTenbHble paboThl. CreruaibHas

00paboTKa TEXHUKH, MECTHOCTH, OOBCKTOB (J€3aKTHBAIIUS,

JAC3HMHCCKII A

Jerasarus,

ne3uH(eKus,

8. DOKcTpeHHas »HBakyalusi U3 ayauTopuu (1abopaTopuu) B YCIOBHSX IOXKapa,
panaliOHHOT0, XUMUYECKOT0, OMOJIOTUYECKOTO 3arpsi3HEHUS] TEPPUTOPUH C HCIIOIH30BAHHEM
npocreimx cpeacts 3amuThl («Denukey», I'A3K, nporusorasa I'TI-7 ¢ JII1I'-3).

4. O0beM y4eOHOM JUCIHILJIMHBI

Bunast yueOHoI paboThI B 3auetnrix | B akanem.
€AMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY IIaHY 1 36
AYJAUTOPHBIE 3aHATHSI: 0,44 16
Jlexumn (Jlek) 0,44 16
[Tpaktiueckue 3anstus (I13) - -
JlaboparopHbie pabOTHI - -
CamocrositesbHasi padora (CP): 0,56 20
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ader

5. TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3ALIUU ITPOI'PAMMbI BAKAJIABPUATA

5.1. TpeGoBaHusi K KaApoBOMY o0ecle4YeHH 0

KanpoBoe obecriedeHne nporpaMmsl 6akanaBpuaTta cooTBeTcTByet TpedoBanusm OI'OC:

— peanm3anys MporpaMMbl OakanaBpuaTta 00eCHeunBaeTCs PYKOBOAALIMMHU M HAay4dHO-
HearornyeckuMu  paOOTHUKAMU YHUBEPCUTETa, a TakKe JMLIAMH, [PHUBIEKAEMBIMU K
peanu3ali IporpamMmbl OakajlaBpuara Ha YCIOBHUSIX TI'paXkIaHCKO-TPAaBOBOTO JOr0BOpa,
KBaJTM(HUKALUA  KOTOPBIX COOTBETCTBYET KBAJIM(HUKALMOHHBIM ~ XapaKTEePUCTHKaM,
YCTaHOBJEHHBIM B ENMHOM KBalM(QHUKAIMOHHOM CIPAaBOYHUKE JOJKHOCTEH pPYKOBOJIUTENEH,
CHEeLMATNCTOB M ClyXammx, paszjnen «KBanndukanmoHHbIE XapaKTEePUCTHKH JIOJKHOCTEH
pyKOBOJUTENEH M CHEIHAJUMCTOB BBICIIETO MNPOPECCHOHATBHOIO M JOMOJHUTEIBHOIO
npogeccuoHaIbHOTO 00pa3oBaHU», YTBEP)KJICHHOM HPUKa30M MunucrepcTBa
3IpaBOOXPAaHEHUS] U COLMANBbHOTO pa3BuTus Poccuiickoit ®@enepanun ot 11 suBaps 2011 .
Ne 11 (3apeructpupoBan B Munucrepcrse roctuiuu Poceniickont ®enepannn 23 mapra 2011 r.,
Ne 20237) n npodeccroHanbHBIMU CTaHAAPTaMU (IIPU HAJIUYHUN);

- N0l INTAaTHBIX HAYYHO-TIEAArOTHYECKUX paOOTHUKOB (B TPUBEICHHBIX K
L[EJIOUMCIIEHHBIM 3HAYEHUSM CTAaBOK) COCTaBIIsieT Oosiee 65 MPOIEHTOB OT OOIIEro KOJIWYeCcTBa
Hay4YHO-TIearornyeckux pabOTHUKOB YHUBEPCUTETA;

- JI0JIs HAY4YHO-TIEIarOTHYE€CKUX PabOTHUKOB (B MPHUBEAECHHBIX K LIE€JIOYUCIEHHBIM
3HAYEHUSIM CTAaBOK), MMEIOLIUX YYEHYI CTENeHb M (WJIM) Y4YeHOEe 3BaHME, B OOIIeM 4ucie
HAY4YHO-TIEJIAarOTHYECKUX PAOOTHUKOB, pEATM3YIOUIMX IMporpamMmy OakajaBpuaTa COCTaBIISET
OoJsiee 75 IPOIIEHTOB;

— Jlost Hay4HO-TIe1arornyeckuX pabOTHUKOB (B MPUBEACHHBIX K LEIOYHCIEHHBIM
3HAQUYCHMUSIM CTaBOK), MMEIOIIMX OOpa3oBaHME, COOTBETCTBYIOIIEE MPOPUIIO TPEToaBaeMoin
JUCLUUIUIMHBL (MOZYJIsl), B OOILIEM YMClIe HayYHO-TEJAarorHyeckKuX pabOTHHUKOB, peau3yIOIIUX
nporpaMmy OakajaBpHara, cocTapisieT He MeHee 70 MpOIeHTOB.
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- JI0J1s1 HAYYHO-TIEJarOTHYeCKUX PabOTHUKOB (B MPUBEICHHBIX K IEJIOYUCICHHBIM
3HaYEHUSM CTAaBOK) M3 YHUCIA PYKOBOAMTENEH M pabOTHUKOB OpraHM3aLUH, NESITEIBHOCTDH
KOTOPBIX CBS3aHA C HAIPaBJIEHHOCTHIO (MIpOQHiIeM) pealn3yeMoil MporpaMMbl OakaizaBpHaTa
(uMerommx cTax paboThl B AaHHOW NpodeccHoHalbHOW 00JacTH He MeHee 3 JIeT) B o0umem
qucie pabOTHUKOB, PEATU3YIOLIMX ITPOrpaMMy OakataBpHuaTa, COCTaBIsIeT OoJiee 8 MPOLEHTOB;

- CPEIHEroI0BOE  YMCIIO IyONUKAIMKi HAayYHO-TIEAArOTMYEeCKUX PabOOTHHUKOB
OpTraHM3aIy 3a TEpUOJ pealu3aluu MporpaMMmbl OakanmaBpwara B pacuere Ha 100 Hay4yHO-
NeJaroTHYeCKUX PAa0OTHUKOB (B TPHBEACHHBIX K IEMOYHCICHHBIM 3HAYCHUSM CTABOK)
COCTaBIJIIET HE MEHee 2 B KypHallaX, MHJIEKCUpyeMbIX B 0a3zax maHHbix Web of Science wmu
Scopus, nmu He MeHee 20 B JKypHanax, WHAEKCHUPYEeMbIX B PoccHiickoM HHIEKCE Hay4HOTO
IIUTUPOBAHUSI.

5.2. MaTepuaJibHO-TeXHHYeCKOe o0ecneuyeHue

MarepuanbHo-TeXHHUECKass 0a3a  yHHBEPCUTETa  COOTBETCTBYET  JEHCTBYIOIIUM
OPOTHBONOXAPHBIM TpaBWJIaM W HOpMaM U 00eCHeuMBacT IMPOBEJCHHE BCEX BUJIOB
JUCLMIUIMHAPHOM M MEXIUCUUIUIMHAPHOMW  IOATOTOBKH, HPAKTUYECKOH M Hay4dHO-
HCCIIEIOBATEIBCKON Pa0OThI 00yUYarOIIUXCsI, TPEAYCMOTPEHHBIX YI€OHBIM IIAHOM.

IlepeueHp MaTepHaATBHO-TEXHUYECKOTO OOECIEUYEeHUsl BKIIIOYAET: y4yeOHble ayJuTOpPUU
JUIE  TIPOBENICHHSI 3aHATHH JIGKIMOHHOTO THUIA, TIOMEIIEHHUS Ui TIPOBEICHHS 3aHSATHI
CEMMHAPCKOIr0 THIA, MOMEIIEHUS sl KypCOBOIO INPOEKTUPOBAHMS (BBIMOJIHEHHUS KYpPCOBBIX
paboT), TPYNIOBBIX U UHAWBUIYAIBHBIX KOHCYJIbTAIHHA, TEKYIIETO KOHTPOJIS U MTPOMEKYTOUHOM
aTTecTtauuu, OMOMMOTEeKy (MMEIOIIyl0 pabouyue KOMIBIOTEPHBbIE MecTa il O0yJaroIuxcs,
OCHAIIICHHBIE KOMIIBIOTEpAMU C JOCTYNOM K 0a3aM JaHHBIX W BBIXOJOM B IHTepHET),
7a0opaToOpyUM, OCHAIIEHHBIE COBPEMEHHBIM OOOPYIOBAaHUEM JUIsl BBINOJHEHHS Hay4HO-
HCCIIEIOBATEIBCKONW pabOThI, TAK)KE MOMEIICHHUS Ui CAMOCTOSATENBHON paboThl M MTOMEIICHUS
JUIS XpaHeHHs U NMPO(UIAKTUYECKOro 00CIyKuBaHUs yyeOHoro obopynoBanus. CrnenuaabHble
MIOMEIICHUSI YKOMIUIEKTOBAHBI CIEIHATM3UPOBAHHON MeOeNbl0 M TEeXHUYECKUMH CPEACTBAMU
00y4yeHHMsI, CITy>KAIlUMU /711 Ipe/ICTaBIeHUs] yueOHON NHpOpMaLuy OOJIbIION ay TUTOPHH.

[TomenieHust st CaMOCTOSITENFHONH PabOThl 00YYArOIIUXCS OCHAIIEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHUs K ceth "MHTepHer" m obOecneueHueM JaocTyna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENBHYIO CPEly OpraHU3allNH.

MarepuanbHo-TexHuueckoe obecrniedenne OOIl OGakanaBpuaTa 1O HaNpPaBJICHUIO
nogrotoBkn  28.03.03 -  «Hanomarepmanb»  mpoduib  «XUMHUYECKas ~— TEXHOJOTHUS
HaHOMAaTePHAaJIOB) BKIIIOYACT:

5.2.1. Oéopyoosanue, Heo6xodumoe 8 00pazosamebHOM npoyecce

Crniucok o0opynoBaHUs Ui MPOBENEHUS MPAKTUUECKUX 3aHATUH MO 00pa3zoBaTelbHOM
nporpaMMe OakanaBpuatra 1o HamnpasieHuto mnoarotoBku 28.03.038 — «Hanomarepuanb»
npo b «XUMHUECKasi TEXHOJIOTUS HaHOMAaTEPHAIIOB) JUIS  yIOBJIETBOPHUTEIHHOTO
oOecrieyeHns 00pa30BaTENLHOrO Mpoliecca BKIIOYACT JIB€ y4eOHO-HAy4YHbIE U OJIHY HAY4YHYIO
naboparopun  Kadenpbl HAHOMATEpUATIOB W  HAHOTEXHOJOTMH, HWMEIOIIUX OCHOBHOE
o0opynoBaHue (Bechl aHATUTHYECKHE, CYIIWIbHbIE IIKa(dbl, BAaKyyM-CYIIWJIbHbIE IIKa(BbI,
KoJOoHarpeBareny, 1meud  MydenbHble, [EeHTpU(dyrd,  MEUmaTKd,  yJIbTPa3BYKOBBIE
rOMOTeHM3aTopbl, pH-MeTpbl, KOHAYKTOMETpHI, JabOpaTOPHYIO TMOCYAY CTEKISIHHYIO U
dapdhopoBy0) U CHENUATM3UPOBAHHOE OOOpPYAOBAaHHUE MJIS TMOJYYEHUS W I MPOBEIACHUS
(U3UKO-XMMUYECKMX M CTPYKTYPHBIX HCCIEIOBaHMNM HAHOMATE€pHajoB, B TOM 4YHCIE
IUIaHeTapHy MUKpoMenbHUILY Pulverisette-7 PremiumLine (Fritsch, I'epmanus), poTanimoHHbIH
ucnapurens Labtex Hp- 1 JIt, kpuoctar Loip, cnekrpodoromerp B Y@ u Bugumon obiactu
Cary 50, cuHxpoHHBIN TepMmuueckuil anamuzarop Sta 449 F5 Jupiter (Netzsch), ananuzarop
pa3Mepa u a3era-moTeHuana yactul ZetasizerZs-Nano (Malvern), ananuszarop cTaOMIBHOCTH
nucrepcHbix cucrem MultiScan (DataPhysics) ,Bucko3zumetp (peometp) HaakeViscotesterlq.

5.2.2. Yueono-naznaonwie nocoousn:
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KommuiekTsl npe3eHTanuii K JEKIIMOHHBIM KypcaM, KOMIUIEKTHI IJ1aKaTOB K JICKIIUOHHBIM
KypcaMm; HaOOpbl JEMOHCTPAIlMOHHBIX W3JENuil; MmiakaThl TUNOBBIX noctepoB HUP; HabGops
IPOAYKLMH OIBITHO-TIPOMBIIUIEHHBIX U IPOMBIIIICHHBIX IPEANPUATHH.

5.2.3. Komnvromepul, UHDOPMAUUOHHO-MEIEKOMMYHUKAUUOHHbLE cemu,
annapamuo-npozpammHsle U ayouo8u3yanbHvle Cpeocmaea:

IlepcoHanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIE mpourpeiBatenssMu CD u DVD,
OPUHTEpaMH U TNPOTPaMMHBIMHM  CPEICTBAMHU; IPOEKTOPHI; SKpaHbl; AyIUTOPHH  CO
CTAllMOHAPHBIMHU KOMILIEKCAMH OTOOpaXeHUs1 HH(OPMAIIHH C JIFOOOTO 3JIEKTPOHHOTO HOCUTEIIS;
WEB-kamepsr; tudpoBas porokamepa K ONTHYESCKOMY MUKPOCKOITY; ITU(pOBBIe poToamnmaparsr;
KOTIMPOBAJIbHBIE AIAPaThl; JJIOKAIbHAS CETh C BBIXOA0M B MIHTEpHET.

5.2.4. Ileuammnvie u 31eKmponHble 00pPA308amMenbHblE U UHPOPMAUUOHHDIE PECYPChL:

NudpopmManinoHHO-METOIMUECKAE MaTepuanbl: ydeOHble MOCOOWs MO JTUCIHILIMHAM
00pa30BaTEeIbHOW MPOrpaMMbl; METOJMYECKHE PEKOMEHIALMU K HPAKTHUYECKUM 3aHATHSM;
KaTaJIOTH MPOAYKIUHU IMPOMBIIIICHHBIX MPEINPUATHH; pa3laTOYHBI MaTepHal K JIEKIIHOHHBIM
KypcaMm; 3JIeKTPOHHbIE yueOHbIe N3JaHMsl, HAYYHO-TIOIYJISIPHbIE 3JIEKTPOHHbIE U3/IaHMSL.

DNeKTpOHHBIE 00pa30BaTENbHBIE PECypChl: KadeapanbHble OHOTMOTEKH SICKTPOHHBIX
U3JaHUH 10 JUCUMIUIMHAM BapUATUBHOM YacTH; 3JIEKTPOHHBIC IPE3CHTALMM K pazjenaM
JEKIIMOHHBIX KYpPCOB; Y4eOHO-METOAWYEecKHe pa3paboTku Kadeap B DSJICKTPOHHOM BUJE;
3JIEKTPOHHBIE KAaTaJIOTH MPOJYKLUH; CIIPAaBOYHHUKH 110 MaTepuallaM U pEakTHBAM.

5.3. YueOHO-MeTOAMUECKOE 00€ecIIeueHue

Jlnst peanmu3anii OCHOBHOHM 00pa30BaTEeNbHON MPOTpaMMbl IMOATOTOBKU OakajaaBpoOB IO
HarpasieHuto moarotoku 28.03.03 — «Hanomarepuansl» npopuiab «XUMHYECKast TEXHOIOTHUS
HAaHOMATEpHaJIOB» HCHOJb3YIOTCS (POHIBl y4yeOHOM, y4eOHO-METOJAMYECKOM, Hay4dHOH,
HEPUOJIMYECKON HaydHO-TEXHUUYECKOH JnTepaTypsl MH)OpManuoHHO-O0MOIMOTEYHOIO LIEHTpa
(MBLI) PXTY uwm. /1. 1. Menaeneena u kadeap, y4aCTBYIOIINUX B PEATH3AINH TPOTPAMMEI.

Nudopmanmonno-o6ubauoreunsrii nentp PXTY um. JI.M. MenneneeBa obecrnieunBacT
UHPOPMALIMOHHYIO  TMOMJCPKKY  pealM3allid  MPOTPaMMBI,  COACUCTBYET  IOJTOTOBKE
BBICOKOKBAJIM()UIIMPOBAHHBIX  CIIELMAIUCTOB, COBEPLICHCTBOBAHMIO Y4eOHOro Ipolecca,
HAYYHO-HCCIIEIOBATEIILCKON Pa0bOThI, CIIOCOOCTBYET PAa3BUTHIO MPO(ECCHOHATBHON KYyIbTYPHI
OyIyIIero CrenuanucTa.

WBIl yHuBepcutera obecrnieunBaeT OOYYarOIIMXCS OCHOBHOM yueOHOW, YydeOHo-
METOAMYECKOH M HayyHOW IJUTepaTypoil, HEOOXOIUMOM Ul pealu3alud U KayeCTBEHHOTO
OCBOCHHS OOy4YaromMMHUCS 00pa3oBaTEIbHOTO IpOIEecca MO BCEM JUCIHUIUIMHAM OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKM OakanaBpoB MO HarpasieHHo noarotoBku 28.03.03
— «Hanomarepuanbsi»y mpoduinb «XUMUYECKasi TEXHOJIOTHSI HAHOMATEPHATIOBY.

OO6uwmit 06bemM MHOTOOTpacneBoro (onna MBI cocraBusier 1 675 949 k3.

@®onyx y4yeOHONW M y4eOHO-METOIUYECKOH JHTEpaTyphl YKOMIUIEKTOBAH TEYATHBIMH
U3JJaHUAMH U3 pacueTa He MeHee 25 3K3eMIUIIPOB KaKJ0ro U3 M3AaHUN OCHOBHOW JIMTEPATYypHI,
NEPEYUCIIEHHON B pabo4yux mIporpamMmax IUCHUIUIMH (MOJyJei), MpakTHK, U HE MeHee 2
HK3EMIUISIPOB JIOMOJHUTEIbHOM uTeparypsl Ha 100 oOydaromuxcs.

@oHJ ONOJHUTENBHOM JUTEpaTypbl BKIIOYAeT IOMHMO Y4YeOHOW JIUTEpaTypbl
odunuanbHple, CHpaBOYHO-OMOIMOrpaduyeckre, CrEHUATN3UPOBAHHbBIE OTEUYECTBEHHbIE U
3apyOeKHbIE TIEPHOAMIECKUE U MHPOPMAIIMOHHBIC U3aHHUS.

NHupopmManinoHHO-OMOIMOTEUHBIH IIEHTp OOECIeYrBaeT CaMOCTOSTEIbHYI0 paboTy
o0yJaromuxcsi B YHUTAJIBHBIX 3ajlaX, TPEAOCTABIAS INMUPOKAH BBIOOP JUTEpATyphl IO
aKTyaJbHBIM HaNpaBICHUSM, a TaKkKe 00ecrmednBaeT JOCTYHN K IMpodecCHOHAIbHBIM 0azam
JAHHBIX, HTHOOPMAIIMOHHBIM, CITPABOYHBIM U TIOMCKOBBIM CHCTEMAaM.

Kaxnplii oOyuatomuiicss obecriedeH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOH
uMeeTcs JoCcTylm K cetu HHTepHeT, K dIeKTpoHHO-OmOmmoredHoir cucreme (DbBC)
VYHUBepcuTeTa, KOTOpas COACPKUT pa3IMyHble MW3JaHUS [0 OCHOBHBIM M3y4aeMbIM
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JTUCIUATIIINHAM U C(OPMHPOBAHA IO COTJIACOBAHMIO C MPaBooOIagaTe sIMU y9eOHOH U y4eOHO-

METONYECKOM JIUTEPATYPHI.
IIOJIHOTO U

OoJtee

Host

OIICPATUBHOI'O

CIpaBOYHO-OMOMMOrpaduieckoro

uHpopMannoHHoro obciyxuBanusi B MBIl peanu3zoBana TexHOJOTHS DIEKTPOHHOH TOCTaBKH
JIOKYMEHTOB.

DJIeKTPOHHBbIe HHGOPMALIMOHHBIE PeCyPChl, HCIIOJIb3yeMble B Mpoiecce 00y4eHust

No | DnexkTpoHHbIN [IpuHamyIe)KHOCTD, CCHUIKA Ha XapakTepucThka
pecypc cait ObC, KoaM4ecTBO KJIIOYEH | AJIEKTPOHHOIrO pecypca

1 ObC «Jlanb» [IpuHagIeKHOCTH — CTOPOHHSIS. Pecypc Bxitouaet B ce0s Kak

000 «M3narenscTBO «JIaHby. AJIEKTPOHHbBIE BEPCUU KHUT

Ccruika Ha caiit ObC — n3aarenberBa «JIaHp» u

http://e.lanbook.com JIPYTHX BEAYIINX U3/1aTEIbCTB

KonuuectBo kimroueit - y4eOHOM JTUTEPATYPHl, TaK U

JOCTYI JUIsl BCEX MOJIb30BaTENNEH | AJIEKTPOHHBIE BEPCUU

PXTY ¢ m060ro KoMIproTepa. MEePUOINYECKUX U3IaHUH 10
€CTECTBEHHBIM U TEXHUYECKUM
HayKaM.

2. OnektpoHHas 6a3a | [IpuHaaIEKHOCTH CTOPOHHSIS. b1 « Reaxys» conepxur
JTAHHBIX W3narensctBo « Elseviery. uH(pOpMAaIIHUIO 0:
XUMHUYECKUX Ccbuika Ha caiT- - 55 MJIH. OpraHNYeCKHX,
COEIMHEHU U WWW.reaxys.com HEOPraHWYEeCKUX U
peakuuii «Reaxys» | KonnuecTBo Kitoueil - qoctyn METAJLIOOPTraHUYECKUX

1 Beex nonk3oBarenieit PXTY ¢ | coequHeHmii;

J1000T0 KOMITBIOTEPA. - 36 MJIH. XUMHUYECKUX
peaxkiui;
- 500 MyTH. OIMyOJIMKOBAHHBIX
pPEe3yIbTATOB SKCIIEPUMEHTOB.

3 DNEKTPOHHO - [IpuHannexHOCTh — COOCTBEHHAs. | DJIEKTPOHHBIE BEPCUU
6ubnuoreyHas PXTY um. JI.1. Menaeneesa y4eOHBIX U HayYHBIX U3JIaHHUH
cucrema UBI] Ccpuika Ha caiit 9bC — aBTopoB PXTYVY.

PXTY um. JI.1. http://lib.muctr.ru/
Menneneena (Ha HocTtyn ajist moyib30Barenei
6aze AUBC PXTY c mo6oro komnbroTepa.
«Hpbucy)

4 NudopmannonHo- | IIpuHa1eKHOCTh CTOPOHHSS. DneKkTpoHHas OubIMoTeKa
CIIpaBOYHAs 000 «<MHO®OPMITPOEKT» HOPMAaTHUBHO-TEXHUYECKHUX
cucrema Ccpuika Ha cait ObC — uznanuit. Conepxut Oonee
«TEXOKCIIEPT» | http://reforma.kodeks.ru/reforma/ | 40000 HanmoHaIBHBIX
«Hopwmsl, npaBuna, | KonndectBo kirodei - crangapros u ap. HT/]
CTaH/IapThl JIOKAJIbHBIN JIOCTYI C
Poccun» koMmnbroTepos MBI,
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OneKTpoHHas

[IpuHaIeKHOCTD — CTOPOHHSIA.

B Ob/] noctynHbl

OoubMoTeKa Ccpuika Ha caiit ObC — AJICKTPOHHBIC BEPCUU

JccepTanuit http://diss.rsl.ru/ nuccepranuii Poccuiickoit

(BOBJ) Komuuectro kmroueit — 10 I'ocynapcTBeHHOM

(JIOKaJIbHBIN JOCTYT C OMOIMOTEKH:
kommbioTepoB MBLI). ¢ 1998 rona — o

CHEIUAIBHOCTSIM:
"DKOHOMHYECKHE HAYKU",
"FOpuanueckue Hayku'",
"[lenarornueckue Hayku'" u
"Ilcuxonoruyeckue Hayku";
¢ 2004 rona - mo BceM
CHEIHUATBHOCTSIM, KPOME
MEAUIHUHBI U (papMaiuy;
¢ 2007 rona - mo BceM
CHEIUAIBHOCTSIM, BKJIIOYas
paboTHI IO METUIIMHE U
dhapmanuu.

DJNeKTpOHHAs [IpuHaAIEKHOCTD — CTOPOHHSIS. Pedeparusnbiii xxypran (PXK)

BEpCUs 000 «HTHU-KOMITAKT» "Xumus", myoaukyer

PedepaTusnoro KommyecTso kirouei - pedeparsl, aHHOTALIUH,

KypHana JIOKAJIbHBIN IOCTYI C o6ubnnorpaduyeckue onucaHus

«XUMMUS» na CD | komnsrorepoB UBLI. KHUT U CTaTEW U3 KYpPHAJIOB U

COOpHHMKOB, MaTepPHAIOB
HAYYHBIX KOH(EPEHIIHH.

9bC «HayuHo-
AIIEKTPOHHAS
Ooubnmoreka
eLibrary.ru»

[IpuHaIeKHOCTh — CTOPOHHSIS.
000 «PYHDb»

CchllIKa Ha calT —
http://elibrary.ru

KonunuecTBo kitoueit - ocTyn
muig nnonb3oBareneit PXTY no ip-
aJpecaM HEOrpaHHUYEH.

BJICKTpOHHLIC n3aaHus,
SJICKTPOHHBLIC BEPCUHN
MNECPUOAUICCKUX UIIU
HCMICPHUOANICCKUX I/ISI[aHI/If/'I

Royal Society of
Chemistry Journals

[TpuHanJIe)KHOCTH CTOPOHHSIS
HIT «HSHUKOH»»

CchblIKa Ha calT —
http://www.rsc.org

KonmuecTBo kintouent - 1ocTyn
muis nonb3oBareneit PXTY mo ip-
aJpecaM HEOrpaHUYEH.

Pecypchl u3narenscrsa,
MIPUHAJISKAIIETO
Koponesckomy Xummuueckomy
obmectBy (BenukoOputanus).
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7 bJI BUHUTU PAH | IlpunaninexHOCTb CTOPOHHSISL. baza nannsix (bJ1) BUHUTU
OI'bYH BUHUTHU PAH - xpynueiimas B Poccun
Ccpuika Ha cailT - [0 €CTECTBEHHBIM, TOUYHBIM U
http://www2.viniti.ru/ TEXHUYECKUM Haykam. OOmuii
KonuyectBo kitoueii - nocryn k| o0bem B/l - 6onee 28 miH.
pecypcy JIOKaJIbHBIMH, nokymeHToB. bl dopmupyercs
o0ecreYnBaeTcsi COTPyIHUKAMHU 110 MaTepuagam
HBLI. MEePUONYECKUX U3TaAHUH,

KHHT, QUPMEHHBIX U3JaHUH,
MaTepuaioB KOH(pepeHIHi,
TE3HUCOB, IATEHTOB,
HOPMAaTUBHBIX JOKYMEHTOB,
JICTIOHUPOBAHHBIX HAYYHBIX
pabot, 30 % KoTOpbIX
COCTAaBJISIIOT POCCUMCKHUE
HCTOYHUKHU.

10 Nature - Hayunsiii | [IpuHaIe)KHOCTD CTOPOHHSIS MynbTUANCIMIUIMHAPHBII
xypHan Nature HIT HOUKOH JKypHaJ1, 00Ia/1aloluii caMbIM
Publishing Group | Ccbuika Ha caiiT — BBICOKHM B MHPE HHJICKCOM

http://www.nature.com/nature/ind | uTHpOBaHUS.
ex.html

KonunuecTBo kitouent - ocTyn

st moap3oBareneit PXTY no ip-

aJipecaM HeOrpaHUYEH.

11 Wiley [TpuHAIIEKHOCTH CTOPOHHSIS Pecypc conmepxur 6omee 1300
OI'VII «BHEHeAKOHOMUYECKOE | )KYPHAJIOB 110 BCEM 00JIacTIM
o0benuHeHrne «AKaJeMUHTOPT 3HAHUM, B TOM 4uciie 0olee
PAH», 300 1m0 TEXHHYSCKUM U
http://www.informaworld.com €CTECTBCHHBIM HayKaM.
KonnuecTBo kirouen - toctyn
muig nnonb3oBareneit PXTY no ip-
azpecam.

12 Springer [IpuHaI€XHOCTH CTOPOHHSS ONEeKTPOHHbIE HayYHbIE
HIT HOUKOH, MH(OPMAaLMOHHBIE PECYpPCHI
Cchika Ha caiT — U3/aTeNbCTBa Springer.
http://link.springer.com/

KonmuecTBo kintouent - 1ocTyn
muis nonb3oBareneit PXTY mo ip-
ajzpecam.
13 Scopus [IpuHaAIEKHOCTH CTOPOHHSIS MynsTUANCIUILTHHAPHAS

I'TIHTB,

CchllIKa Ha calT —
http://www.scopus.com
KonunuecTBo kitoueit - 1ocTyn
quig nonb3oBareneit PXTY mo ip-
aJpecaM HEOrpaHHUYEH.

pedepaTuBHas U
HayKoMeTpHueckas 0aza
JAHHBIX U31aTCJIbCTBA

ELSEVIER
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14 Pecypcel [IpuHa IeKHOCTD CTOPOHHSS OTKpBIT HOCTYI K pecypcam:
MEKTyHAPOTHOM I'TIHTB, Ccplnka Ha caiiT — WEB of SCIENCE -
KOMITaHUHU http://webofknowledge.com pedepartuBHas U
Thomson Reuters KomnuecTBo Kitoueit - mocTym HayKOMeTpH4YecKas 0a3a
Ha iathopme 1t iosib3oBareneit PXTY 1o ip- | JaHHBIX.

Web of Knowledge | axpecam HeorpaHnuyeH. MEDLINE - pedepartuBHast
0a3a JaHHBIX 110 MEIUIIHE.
Journal Citation Reports —
CBEJICHHUSI 110 ITUTHPYEMOCTH
KYPHAJIOB.

15 Science — nayunbiii | [IprHAICKHOCTD CTOPOHHSIS Science — oauH U3 caMbIX
JKypHas HIT HOMKOH, ABTOPUTETHBIX AMEPUKAHCKUX
(a;mexTpoHHas Ccplka Ha caiT — HAyYHO-TIOMYJISIPHBIX
BEpCHs HAYYHOH WWW.Science.com *ypHasioB. HoBocTH Hayku u
0a3bl JaHHBIX KommaecTBo kirouei - 1octyn TEXHHKH, IEPEIOBbIC
SCIENCE 1utst mosb3oBarenield PXTY mo ip- | TeXHOJIOTHH, TOCTHKCHHS
ONLINE- aZpecaM HEOTpaHUYEH. nporpecca, 00CyXJ1IeHHue
SCIENCE NOW) aKTyaJbHBIX IPOOJIEM U
KoMmranuu The MHOTO€ JIPYTOe.

American
Accociation for
Advancement of
Science
CrpaBouHo- [IpuHaIEKHOCTH CTOPOHHSS [MapanT — cnpaBoyHo-
16 npaBoBast cucteMa | Ccpliika Ha CalT — IpaBOBas CUCTEMA 110
“T"apaHT» http://www.garant.ru/ 3aKOHOJIATEILCTBY
KonnuectBo kimroueit - 1ocTyn Poccuiickoit @enepanuu.
11t mosib3oBatenie PXTY mo ip-
ajzpecam.
American [TpuHaIIEKHOCTH CTOPOHHSIS Komnekuus xypHaioB mo
17 Chemical Society | HIT HOMKOH, XUMHU 1 XUMHYECKON
Ccblka Ha calT — texHosioruu Core +
http://pubs.acs.org/ u3IaTeabcTBa American
KonmdecTBo Kitto4eii - 1ocTyr Chemical Society
quist nonb3oBareneit PXTY mo ip-
aZipecaM HeorpaHUYEeH.
18 | AmepukaHCKUi [IpuHaIeKHOCTD CTOPOHHSS Konnexnus )xypHanoB 1o
uHCcTUTyT Qusuku | HIT HOUKOH, TEXHUYECKUM U €CTECTBEHHBIM
(AIP) Cchpika Ha caiT- HayKaM M37aTelbCTBa
http://scitation.aip.org AMEpPUKaHCKOTO HHCTUTYTa
KomnyectBo kimtoueit - noctym dusuxu (AlP)
1t onb3oBareneit PXTY mo ip-
ajipecaM HEOrpaHUYEH.
5.4. KoHTpO/1b Ka4ecTBa 0CBOCHHS NPOrPaMMbl 0aKajlaBpHuara.
OueHovHbIe cpeacTBa.
KoHTponb kauecTBa OCBOEHHUsI MPOTpamMMmbl OakajmaBpHaTa BKIIOYAEeT B ceOsl TEKyIIUN
KOHTPOJIb yYCIIEBAEMOCTH, TIPOMEXYTOYHYI0O H HTOTOBYIO (TOCYIapCTBEHHYIO HTOTOBYIO)

aTTeCTalluIo o6yqa101u14xc;1.

JAUCHUIINIMH W [POXOXKACHHUA IIPAKTUK,

Texymmii KOHTPOJIb yCIEBAaEMOCTH OOECTICUMBAET OIICHMBAHHWE XOJa OCBOCHUS

MMPOMCIKYTOYHAA aTTECTallUA OGy‘-I&IOIJ.II/IXCH —
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OIICHUBAHHME IMPOMEXKYTOYHBIX W OKOHYATEIBHBIX PE3yIbTaTOB OOYYCHHS IO JUCIUILTAHAM,
MPOXOXKICHUS IPAKTHUK, BHIMOTHEHHS HAYYHBIX UCCIICIOBAHUIA.

[lepedeHb OLIEHOYHBIX CPEICTB BKIIOYAKOT: KOHTPOJIBHBIC BOIIPOCHI M TUTIOBBIC 3a[aHHUSI
JUTSL IPAaKTHYECKUX 3aHATUN, KOHTPOJIBHBIX pa0doOT, 324€TOB U IK3aMEHOB, IPUMEPHYIO TEMaTUKY
pedeparoB, KypcoBbIX pa0OT; HHbIE (OPMBI KOHTPOJIS, IO3BOJISIONIME OICHUTH CTEIICHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI oOydatomuxcsi. OIeHOYHBbIE CpEeACTBA MPEICTABICHBI B
pabouux mporpamMmax JTUCIHILIHH.

l'ocynapcTBeHHass MTOTOBas aTTECTAlUsl OOYYAIOLIETOCs SIBISETCA O0O0sA3aTeNbHOW U
OCYILIECTBIISICTCSI  TIOCJIE  OCBOGHHUS IpOTrpaMMbl  OakajaBpuaTa B TOJHOM  OOBeMe.
[ocynmapcTBeHHass WTOrOBasi arTecTalds BKIIOYACT TMOATOTOBKY U 3alllUTy BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI.

6. Pabouue nporpaMMbl 1 CHUILINH

PaGouue nporpamMmbl JUCIHUILINH:

WNHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

duznyeckas KyabTypa U CIIOpT

OCHOBBI ’KOHOMHKH H YTIPABIICHUS IPOU3BOIACTBOM

Marematuka

OO6m1ast 1 HeOpraHu4ecKas XUuMus

Opranuueckasi XuMus

®dusuka

0. Oxonorus

11. ®usnueckas XuMus

12. NnxenepHas rpaduka

13. IIpukmagHast MeXaHuKa

14. DnexTpoTeXHUKA U TPOMBIIUICHHAS YIEKTPOHUKA

15. bezonacHOCTh )KU3HEAEATEILHOCTU

16. UnpopmaTuka

17. MatepuaiioBe/ieHUE U 3aIIUTa OT KOPPO3UH

18. Cranmaptuzanus u cepTuuKanus

19. KoMno3unnoHHbIe MaTepHAIIBI

20. du3HUKO-XUMUS HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIOB

21. Teopusi BepOATHOCTEH M MaTeMaTHYECKasi CTATUCTHKA B HAHOMaTepHaliax

22. IIpaBoBesieHue

23. JTabopaTopHbIe pabOTHI IO OPraHUIECKOH XUMUN

24. HauepTartenbHas reoMeTpUs

25. ConnanbHbIe aCTIeKThl HAHOTEXHOJIOTUI

26. JlononHuTENbHBIE TIaBbl PU3UKU

27. AHanuTHYeCKas XUMUS ¥ (PU3UKO-XUMUYECKHE METO/IbI aHAIN3a B XUMUYECKOH
TEXHOJIOTUM HAaHOMAaTEepUaJIOB

28. ®u3nKka KOHJACHCHPOBAHHOTO COCTOSTHHS

29. JIabopaTtopHble paboThI 10 PU3NUECKON XMMUN HAHOMATEPHUAIOB

30. Oprannveckast XUMHS B TEXHOJIOTHHA HAHOMATEPHAJIOB

31. KomtonaHast XuMusi B XUMUUYECKON TEXHOJIOTMHM HAHOMATEpHAaJIOB

32. [Iporeccel 1 anmapaThl XAMUYIECKONW TEXHOJIOTHH

33. 'a30¢a3Hble Mpolecch MOIy4YeHUs] HAHOMAaTEPUaIoB

34. XKunkodazHbie METOIBI CHHTE3a HAHOMATEPHAJIOB

35. MeToibl 1 PpUOOPHI ISl U3YYEHHUs] HAHOYACTULl U HAHOMATEPUaIoB

36. buonormnueckue HAHOCTPYKTYPHI

BOoo~NoOR~WNE
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37. DNeKTUBHBIC KYPCHI IO GU3UIECKOUN KYIbTYpPE

38. Pycckuii sI3bIK U KyJAbTYypa peuu

39. Kynbrypomnorus

40. BeruncnutenbHast MaTeMaTHKa B TEXHOJIOTMH HAHOMATEPHAaJIOB

41. JluckpeTHas MaTeMaTHKa B HAaHOMaTepuaiax

42. @uznueckasi XuMHsl HAHOMaTepHAIIOB

43. OU3NKO-XMMHUYECKHE METO/Ibl aHAJIN3a B XUMUYECKOM TEXHOJIIOTMH HaHOMAaTepUaloB

44. O6mias XuMUIecKasi TEXHOJIOTHUS TIPOU3BOJICTBA HAHOMATEPUAIOB U HAHOCHUCTEM

45. CucteMsl yrpaBieHuUs IpoLieccaMy MOJyYeHHUs: HAaHOMaTepUaloB

46. 30H10Bast MUKPOCKOIIHS

47. TepmuuecKkuil aHaIn3 HaHOMaTEPUAIIOB

48. Metobl na3epHON AU(PaKIUK U1 U3yUEHHs] HAHOMATePUAIOB

49. YriepoaHabie HAHOMAaTEePUAITbI

50. Hanomarepuainsl B (papmarneBTuke

51. TokcukoI0rusi 1 HAHOTOKCUKOJIOT sl

52. MarautHble HAHOMATEPHAJIbI

53. IlomumMepHbIE HAHOKOMITO3HTHI

54. TexHHKa Hay4yHOTO IepeBOIa

55. I'paMMaTiKa MHOCTPAHHOTO SI3bIKA

56. YueOnas npakTuka: [IpakTika 1mo mojsy4eHuro MepBUYHBIX NPOPECCHOHATBHBIX YMEHUH
U HAaBBIKOB

57. IlpousBoacTBeHHAs MpakTuka: [IpakTuka 1mo moxy4eHnto mpodecCuoHaIbHbIX YMEHHNA
OIbITa IPOPECCUOHATIBHOM J1eATEILHOCTH (B TOM YHCIIE TEXHOJOTUYECKas IPAKTUKA)

58. IIpenaumioMHast IpakTHKA

59. IlpousBoacTBeHHas npaktuka: HayduHo-uccienoBatensckas paborta

60. 3amuTa BEITYCKHOM KBaTM(UKAIIMOHHON pabOThI, BKIIOYAs IIOATOTOBKY K MPOIEType
3alUThl U IPOLEYPY 3alLUThI

61. IlepeBoa HAyYHO-TEXHUYECKOM JTUTEPATYPHI

62. I'paxkaHcKas 3aliuTa B Ype3BbIYAHBIX CUTYaLUAX

Bxomsamux B OOIl mo Hampasnenuto nonrotoBkn 28.03.03 Hanomarepuansl, mnpoduiib
«XUMHUYeCKass TEXHOJOTHsS HAaHOMATEpPHAJIOB», BBIIOJHEHBI B BHJE OTHENBHBIX JOKYMEHTOB,
SIBIAIONINXCI HEOTheMIEeMOH YacThbio manHou OOIN.

7. OueHO4YHBIC MaTePHAIbI

O1ieHOYHBIE MAaTEPUATIBI IO TUCIUTUTMHAM:
WNHOCTpaHHBIN S3bIK

dunocodus

Hcropus

duznyeckas KyabTypa U CIIOpT

OCHOBBI 2KOHOMUKH U yIIPABJICHHSI IIPOU3BOICTBOM
Maremartuka

OO6m1ast 1 HEOpraHUYECKask XUMHUS

Opranuveckasi XuMus

. dumsnka

10. Dxomorus

11. ®usnueckas XUMHS

12. UnxenepHas rpapuka

13. [IpuknagHas MexaHuKa

14. DnekTpoTeXHUKA U TPOMBIIUICHHAS YIEKTPOHUKA
15. Be3omacHOCTh KU3HEAEATEILHOCTH

©CoNoaR~wWNE
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16. UudopmaTtuka

17. MartepuanioBe/ieHUE U 3allIUTA OT KOPPO3UU

18. Cranmaptuzanus u cepTudukanus

19. KoMno3unroHHble MaTepHaIbl

20. du3HUKO-XUMHS HAHOCTPYKTYPUPOBAHHBIX MAaTEpUaIOB

21. Teopust BepoATHOCTEH 1 MaTeMaTHUECKasi CTATUCTHKA B HAaHOMaTepHaiax

22. IIpaBoBenieHUE

23. JlabopaTopHbIie pabOTHI IO OPraHUYECKONH XUMUU

24. HauepTtatenbHasi reoMeTpus

25. CounanbHble aCTEeKThl HAHOTEXHOJIOTUI

26. JlonoaHUTEIbHBIC T1aBbl (PU3UKH

27. AHanuTHYecKas XUMHUs ¥ (PU3UKO-XUMUYECKHE METO/IbI aHAIIN3a B XUMUYECKOM
TEXHOJIOTUM HAaHOMAaTEepUaJIoB

28. du3nKa KOHIEHCHPOBAHHOTO COCTOSIHUS

29. JlabopaTopHblie pabOThI 110 GU3UIECKON XUMHUHU HAHOMATEPHAIOB

30. Oprannyeckas XMMHs B TEXHOJIOTMH HAHOMATEPHAJIOB

31. KoyutonHast XuMusi B XUMUUYECKON TEXHOJIOIMHM HAHOMATEpHUaJIoB

32. Ilpomeccsl U anmapaTsl XHMUYECKOH TEXHOIOTHU

33. 'a30¢a3Hble NpoLecCH NOTY4YEeHUS] HAHOMATEPHUaIoB

34. XKunkodazHbie METOIbI CHHTE32 HAHOMATEPHAJIOB

35. Metoibl 1 pUOOPHI ISl U3YYEHUS] HAHOYACTULl 1 HAHOMAaTEepUaJIoB

36. buonornueckue HAHOCTPYKTYPHI

37. DneKTUBHBIE KypChI IO (PU3UUYECKON KYIbTYpe

38. Pycckuii sI3bIK U KyJIbTYpa peuu

39. Kynbryponorus

40. BerunicnuTenbHasi MaTeMaTHKa B TEXHOJIOTMH HAHOMATEPHAJIOB

41. JluckpeTHas MaTeMaTHKa B HAaHOMaTepuaax

42. ®uznueckasi XuMUsl HAHOMaTepHAIIOB

43. OU3NKO-XUMHUYECKHE METO/Ibl aHAJIN3a B XUMUYECKOM TEXHOJIOTMM HAaHOMAaTEpUaIoB

44. O0mas XuMUYeCcKast TEXHOJIOTHS TPOU3BOACTBA HAHOMATEPUATIOB M HAHOCHCTEM

45. CucteMsl yrnpaBieHUs IpoLieccaMy MOTyYeHHsI HAHOMaTepualoB

46. 30H10Basi MUKPOCKOTIHS

47. TepMuueckuil aHan3 HaHOMaTEPHAIIOB

48. Metobl na3epHON AUQpaKIUy U N3ydeHHs] HAHOMaTepHAIOB

49. YriepoHble HAaHOMaTepUaJIbI

50. Hanomarepuainsl B papmareBTuke

51. TokcuKOoJIOTUSl 1 HAHOTOKCHUKOJIOT U

52. MarauTHbIe HAHOMATEPHAIBI

53. IlonumepHble HAHOKOMIIO3UTHI

54. TexHHKa Hay4yHOTO MEpEBO/Ia

55. I'paMMaTHKa MHOCTPAHHOTO SI3bIKA

56. YueOnas npakTuka: [IpakTika 1mo mojryd4eHuro MepPBUYHBIX MPOPECCHOHATBHBIX YMEHHH
Y HAaBBIKOB

57. IlpousBoacTBeHHas mpakTuka: [IpakTka rmo mnoixyuyeHuto npodhecCUuOHaATbHBIX YMEHUHN U
OTbITa TPO(ECCUOHATIBHOM 1eATEILHOCTH (B TOM YHCIIE TEXHOJIOTHYECKas PAKTHUKA)

58. IIpenaumioMHast IpakTHKA

59. IlpousBoacTBeHHas npakThka: HayuHno-uccnenoBaTensckas paborta

60. 3amuTa BRITYCKHOW KBaTM(PUKAIIMOHHON pabOTHI, BKIIFOUYAs IIOATOTOBKY K MPOIEIype
3alIUTHI U IPOLETYPY 3aIUTHI

61. IlepeBo HAyIHO-TEXHUIECKOM JTUTEPATYPHI

62. I'paxkanckas 3alinTa B Ype3BbIYAHHBIX CUTYaLUsAX
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Bxomsammx B OOIl mo wnampasienuto mnoarotoBku 28.03.03 Hanomatepmanbl, mnpoduib
«XUMHYECKass TEXHOJOTHs HAaHOMATEPUAIOBY», BBIOJHEHBI B BHJE OTICIBHBIX JTOKYMEHTOB,
SIBJISIFOIIAXCST HEOTHhEMIIEMON YacThio manHoit OOII.

CoNoOA~WNE

NRONNNNNNNNNRPRRRRRERRR R
~No o, WNPOOO~NOOUOI, WONEFE O

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

8. Meroanyeckue MaTepuaJibl 0 IUCHUINIMHAM
Meroandeckue MaTepHAIIBI IO TUCIUTTHHAM

HNHocTpaHHbIi S3bIK

dunocodus

Uctopus

dusnyeckas KyJabTypa ¥ CIOpPT

OCHOBBI 5KOHOMHKH U YIIPABIIEHUS IPOU3BOJICTBOM
Marematuka

OO01as U HeopraHuveckasi XuMus

Opranunueckasi XuMust

dusuka

. DKOJIOT U

. duznyeckas xumus

. UmxenepHas rpaduka

. IIpuknanHas MexaHuka

. DJIEKTPOTEXHUKA U MPOMBILUIEHHAs JIEKTPOHUKA

. bezonacHOCTh KU3HEAEATEIbHOCTH

. Undpopmaruka

. MarepuanoBeaeHue 1 3a1uTa OT KOPPO3UU

. Crangaptuszanus u cepTudukaius

. Komno3unnonHeie Marepuaisl

. DU3HKO-XUMUS HAHOCTPYKTYPUPOBAHHBIX MaTEPHUAJIOB

. Teopus BeposiTHOCTEN U MareMaTuyecKas CTaTUCTUKA B HAHOMAaTepuasiax
. IIpaBoBenieHne

. JJaGopaTopHble pabOThI 10 OPraHUYECKON XUMHUH

. Haueprarenbnas reomerpus

. ConnaspHbI€ aClEKThl HAHOTEXHOJIOTUI

. lononHuTenbHbIE TNIaBbI PUUKU

. AHanUTHYeCKas XUMHS U (PU3UKO-XUMUYECKUE METOIbI aHATN3a B XUMHUYECKON

TEXHOJIOTMM HAHOMATEpUaJIoB
®u3nKa KOHICHCUPOBAHHOTO COCTOSIHUS

JlabopaTopHblie paboThI 10 GU3HUUECKON XUMUU HAHOMATEPHAIOB

Oprannydeckast XuMuUsl B TEXHOJIOTUA HAHOMAaTEPHUAJIOB

Konnonanas xumusi B XUMUYECKOW TEXHOJIOTMH HAaHOMATEpHAaJIOB

IIpoueccel n annapaTel XUMUYECKON TEXHOIOTMH

I"azodasznbie mpoleccs Moay4yeHUs HAHOMaTEPHUaJIoB

XKunkogazHele METOABI CHHTE3a HAHOMATEPUAJIOB

MeTtoas! 1 TpuOOPHI 17151 U3yYEHHUS] HAHOYACTULl U HAHOMAaTepUajIoB

buonoruueckne HaHOCTPYKTYpbI

DneKTUBHbIE KypChl O (pU3NUECKON KyIbType

Pycckuii sI3bIK U KyJIbTypa peuu

Kyneryponorus

BrruncnuTenbHas MaTeEMaTHKaA B TEXHOJIOTMA HAHOMATEPHAJIOB

JluckpeTHas MaTeMaTHKa B HaHOMaTepuasax

dusnyeckas XUMHUs1 HAHOMaTEPHUAJIOB

OU3NKO-XUMUYECKUE METO/bI aHAJIN3a B XUMUUECKON TEXHOJIOTUH HAaHOMATepHaJlOB
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44, O0mas XuMUYeCKast TEXHOJIOTHS TPOU3BOACTBA HAHOMATEPUATIOB U HAHOCUCTEM

45. CucteMsbl ynpaBiieHUs IPOLECCAaMU MTOTYy4EHHsI HAHOMAaTEpUaJoB

46. 30H10Basi MUKPOCKOITHS

47. TepMuuyecKuil aHaJIN3 HAHOMATEPUAJIOB

48. MeTop1 na3epHOi AUPPaKIMU I U3YUSHHUS] HAHOMATEpUAJIOB

49. YriepoHble HAHOMAaTEePUAIIBI

50. Hanomarepuaisl B papmarieBTUKeE

51. TokcHUKOJIOTHSI 1 HAHOTOKCUKOJIOTUST

52. MaruuTHbIe HaHOMATEPUATIBI

53. IlonmumepHbIE HAHOKOMIIO3UTHI

54. TexHruka HAy4YHOTO TIEPEBOIA

55. I'pammaTyKa HHOCTPAHHOTO SI3bIKA

56. YueOnas npaktuka: [IpakTuka 1o nmoiay4eHuIo MepBUYHBIX MPO(PECCHOHATBHBIX YMEHUN
Y HaBBIKOB

57. IIpousBoacTBenHas npaktuka: [IpakTuka no nomxydeHuro npodeccuoHalbHbIX YMEHUN U
OTBITa TPO(ECCUOHATIBHOM IEATEFHOCTH (B TOM YHCIIE TEXHOJIOTHYECKas IIPAKTHUKA)

58. TlpenaumioMHas mpakTHKa

59. IlpousBoacTBeHHas mpakTHKa: HaydHo-uccnepoBaTensckas padora

60. 3amuTa BBITYCKHON KBAIM(UKAIIMOHHOM paboThl, BKIIOUAsi OJTOTOBKY K MPOIeIype
3alIUTHl U TPOIETYPY 3aIHUTHI

61. [lepeBoa Hay4HO-TEXHUYECKOW JTUTEPATYPHI

62. I'paxxmanckas 3aInTa B Ype3BBIYaHBIX CUTYAIUSIX

Bxomsammx B OOIl mo wnampaBinenwio moaroroBku 28.03.03 Hanomarepuansl, mpoduiib

«XUMUYeCKass TEXHOJOTHsS HAaHOMATEPUAJIOB», BBIIOJHEHBI B BHJE OTHCIBHBIX JOKYMEHTOB,
SIBJIAFOLIAXCSI HEOTHEMIIEMON YacThio Januoit OOII.

148



IIpuioxenus

Mampuya komnemenyuii no HanpagieHuro nodzomosxku daxanaspos 28.03.03 — «Hanomamepuanst» npogus noocomosku «Xumuueckan
MeXHO0102UA HAHOMAMEPUATIOB)

OO1IeKyIBTYpHBIC Ooe- IIpodeccuo-
podeccuo- HaJIbHBIE
HaJIbHBIE

HaunmenoBanue Komnerenmmu
UCIAILINHEBI

OK-1
OK-2
OK-4
OK-5
OK-6
OK-7
OK-8
OK-9
OK-10
OK-11
OK-12
OK-13
OK-14
OK-15
OK-16
OK-17
OK-18
OK-19
OK-20
OI1K-1
OI1K-2
O[1K-3
OI1K-5
MK-1
K-2
K-3
MK-4
K-5
K-6
K-7

+ I0K-3
+ OIIK-4

MHOoCTpaHHBIN SI3bIK
Dunocodus
Hcropus
@Puznueckasl KyJbTypa U CIOpT + +
OCHOBBI 5KOHOMUKH U YIPABICHUS
MIPOU3BOJICTBOM

Marematuka +
OO0mas ¥ HeOpraHMYECKask XUMUS
Opranunueckas XUMHAs +| + +
®duzuka +
JKoJorus

Du3nyeckast XuMus

WnxenepHas rpaduka

[TpuknagHas MEXaHHUKa
DNIEKTPOTEXHUKA U MPOMBIIICHHAS
3JIEKTPOHMKA

be3onacHoCTh )KU3HEIESITENIbHOCTH + +
HWndopmaruka |+ + + +| +
MarepuanoBeieHUE U 3aIIUTa OT
KOppO3UM

Crangaptuszamys u ceprudukanms + +| + +
KoMno3umnuonusie MaTepHalibl + + + +
OU3UKO-XUMUSI HAHOCTPYKTYPUPOBAHHBIX
MaTepHaJIOB

+
+
+

+
+

+
+

|+ |||+ |+ ]+
+

bazosasg gyactn

+
+




HanmenoBanme KOMHCTGHHI/II/I

JUCHUITIITNHBI

OOuIeKynbTypHBIE

npodeccuo-

OOme-

HAJIbHBIC

IIpodeccuo-
HaJbHBIC

OK-1
OK-2
OK-3
OK-4
OK-5
OK-6
OK-7
OK-8
OK-9
OK-10
OK-11
OK-12
OK-13

OK-14

OK-15

OK-16

OK-17

OK-18

OK-19

0OK-20

OI1K-2

OIIK-5
K-1

K-2
K-3
K-5
K-6

K-7

BapuartuBHas yactb

OO0s3aTenbHBIE AU CHUITIINHBI

TeOpI/IH BepOfITHOCTeﬁ U MaTCMaTH4YCCKasa
CTaTUCTHUKA

+ OIIK-1

+ OIIK-3
+ OI1K-4

[IpaBoBeneHue

+

+| + [IK-A4

JlabopaTopHbIe pabOTHI IO OPTaHUIECKON
XUMHHA

+

HauepraTenbHas reoMerpust

ConnannbHble aCEKTHI
HAHOTEXHOJIOTHH

HOHOJ’IHI/ITGJ’IBHHC T'JIaBBbI (1)I/I3I/IKI/I

AHanuTHYeCcKas XUMHS U (1)I/I3I/IKO'
XUMHWYCCKHUEC METOAbI aHaJIM3a

dusnka KOHACHCHUPOBAHHOI'O COCTOSAHUSA

JlabopaTopHbie paboThI IO (HU3UUECKOMH
XUMHUH

+ [+ + |+

+ [+ + [+

I_IOHOJ'IHI/ITGHLHLIG TJIaBbI OpFaHH‘IECKOﬁ
XHUMHH

+

KOJ'IJ'IOI/II[HaH XUMHUA

+

HpOHCCCH U anmnaparsl XHMUYECKOM
TCXHOJIOTHHU

I'azoha3Hbie MPOIECCH TOTYUCHUS
HAHOMATCPHAJIOB

’KunkodazHsle METOBI CHHTE3A
HaHOMaTepHaJIoB

MeToab! 1 IpUOOPHI I U3yUEHHS
HAHOYACTUI] U HAHOMAaTEpUAJIOB

buonoruueckne HaHOCTPYKTYPBI

DJeKTUBHBIE KypCHI 110 (PU3MUECKOI KyJIbTYype
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HaumenoBanue Komnerenmmu

JUCHUITIITNHBI

OOuIeKynbTypHBIE

npodeccuo-

OOme-

HAJIbHBIC

IIpodeccuo-
HaJbHBIC

OK-1

OK-2

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OK-11

OK-12

OK-13

OK-14

OK-15

OK-16

OK-17

OK-18

OK-19

0OK-20

OI1K-1
OIIK

AN

™

OI1K

<
I

OI1K

OI1K-5

K-2

N
4

[MK-4

<
4

K-6

K-7

JIMCIIUIUIMHBI 110 BRIOOPY

Pycckuii 361K U KyJIbTypa pedu

Kynstyponorus

+ |+ |OK-3

+ |+ |OK-10

+ |+ [MK-1

BrlunciauTensHas MaTeMaTHKa

+

JuckpeTHas MaTeMaTHKa

XuMudeckass KHHETHKa U KaTajnu3

Du3UKO-XMMUYECKHE METOIbI aHAJIN3a B
XUMHYECKOHM TEXHOJOTHHU

0611_[351 XUMHYCCKas TCXHOJIOTHUA

CucreMsl YIipaBJICHUA XUMHKO-
TCXHOJIOTHYCCKUMH IIPpOIECCaMU
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HHaskc I {oaspaH we I Tun
K1 knocobHOCTE ch{in b30EATE OCHOEB! (MNOCOMCKUX 3HAHMIA, aHANMM3UPOEATE MNABHLIE 3Tanbl M 2aKOHOMEPHOCTH UCTOPHUECKOTO PAsBUTHS AN OCOZHaHUA COLMAnBHON oK
[ZHAUMMOCTH CBOEH AeITeNbHOCTH
51.6.02 KD unocodua
651.6.03 HcTopua
62.6.04(Ma} Mp=aaMNNCMHaA NPaKkTHKE
53.6.41 33WNHTa BLINYCKHOH KBANWDH KAUHCHHCH PaBoThl, BKNIOYAA NCAMCTOBKY K NPCUSAYPE 33IWHTE H NPCUSAYPY SAWHTEI
IOK-Z kNOCOBHOCTE MCNONB30EATE OCHOBBL SKOHOMUUECKUX 3HAHMIA NPU OLEHKe SqPEKTUBHOCTY PE3YNETATOR AEATENEHOCTH B PAsMUHbIX Cdepax | OK
61.6.05 FJCHOBBI SKCHOMHKH M YNPGBNEHHA NPCHIBOACTECM
62.B.02(M) MpCHIBOACTBEHHAA NPAKTHKE: MPKTHKE NC NONYYEH W0 NPCDECCHOHANbLHLIX YMEHWH W ONbITA Npohe2CCHOHANLHOH ASATENLHOCTH (B TOM YHCNE TEXHONOrHUYECKAA NPaKTHKE)
52.6.04(Ma} MpeaauNnNoMHaA NPaKTHKE
653.6.01 [3alWKTa BRINYCKHOH KBANWDM KAUMCHHCH paGoTel, BKNIOYAA NCAFCTCBKY K N POUSAYPE S3WWHTEl H NPCUEAYPY S3LWHTEI
k-3 cnocoGH(J(in K KOMMyHMKALWK B YCTHON M NWCEMEHHOM (hOPMAxX Ha PYCCKOM U MHOCTPAHHOM sEbIKaxX ANs pelieHns 3a8au MEXIWUHOCTHOMO W MEXKYNETYPHOTO oK
BE3AMMOAENCTENA
51.6.01 MHCCTPaHHbIA AZLIK
61.6.06.41.41 PyCCKHH ASBIK W KYNBTYP3 PEYH
51.6.46.041.02 KyneTyponcrua
651.6.46.05.01 [TeXHHKA HAaYYHOre NepeBscaa
51.6.4B6.09.02 MPaMMATHK3 MHCCTPAHHOMS A3bIKa
62.B.41(Y) [YueGHan npakTHKa: MPaKTHKA NG NCNYYEHWIO NEPBHYHLIX NPCHECCHOHANELHBIX YMEHWH W HABLIKCE
62.B.02(M) MPOH3BCACTEEHHAA NPAKTHKE: MPaKTHKE NC NONYYEH IO NPODECCHOHANBHEIX YMEHWH W ONbITA NPOhECCHOHANELHON ABATENLHOCTH (B TOM YHCNE TEXHONOrHUYECKAA NPaKTHKAE)
B2.B.43(M) MpCHzBOACTEEHHAA NPAKTHKA: HayuHo-uCCneaceaTensckan patorta
62.6.04(Ma} MpeaaMnNCMHaA NPaKTHKE
63.6.01 [3alMTa BLINYCKHOW KBANWDH KAUMCHHOW paGoThl, BKNIOYEA NOArCTOBKY K N POUSAYPE Z3IWNHTE H NPOUEAYPY 33IUHTEI
pTA.B.01 MepeBoa HAYYHO-TEXHHUYETKOH NHTEPaTY ol
|0I<4 knocobHOCTE paboTaTth B KOMaHge, TONEPaHTHO BOCNPUHWUMAaNA COLManbHbIe, STHUUECKWUE, KOHMECCUOHANEHBIE U KYNETYPHbLIE paznuuus QK
61.6.108 [JpraH Myeckan XHMHA
62.B.01(Y) [YueEHaA NpakTHKa: MPaKTHKE NG NONYYEHWIO NEPBHUYHLIX NPCDECCHOHANELHLIX YMEHWH W HABLIKCE
B2.6.02(M) MPCHZBCACTEEHHAA NPAKTHKA: MPaKTHKA NG NCNYYEH W0 NPCKHECCHOHANBHBIX YMEHHH W ONbITA NPChECCHOHANBHON ABATENLHCCTH (B TOM YHCNE TEXHONCrMYECKAA NPAKTHKA)
62.B.43(M) MpoHzBOACTEEHHAA NPAKTHKA: HayYHC-HCCNeAcBaTenkCkan padoTa
B2.B.04(Ma} MpeaaunnoMHAA NPaKTHKE
63.6.01 [331HTa BLINYCKHOW KBANWDH KAUMCHHOW paGoThl, BKNIOYEA NOArCTOBKY K N POUSAYPE Z3IWKHTEI W NPOUEAYPY Z3LUHTEI
|OK-S knocobHOCTE K CaMOoopraHuzauun M camootpazoBaHuio | OK
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I HHaskc {oaspaH we Tun
B51.6.04 KDUZHUECKAA KYNbTYPa W CNOPT
61.6.08 KJPraH H4eCckan XHMHA
B51.6. 20 KDUZHKC-XHMHA HAHCCTPYKTYPHPOBAHHBIX MaTEPHANCE
651.6.17 [SneKTHBHBIE AHCUMNNHHE! NC PHIHUYECKOH KYNbTYPE H CNOPTY
B2.B.01(Y) [Yue&Haa npakTHKa: MPaKkTHKA NS NONYYEHHIO NEPBHYHLIX NPChECCHOHANBHBIX YMEHHH W HABLIKCE
62.B.42(MN}) MpCoHBCACTEEHHAA NPAKTHKE: MPaKTHKS NC NCNYYEH WD NPCDECCHOHANLHBIX YMEHWA W ONLITA NPohECCHOHANLHOW AEATENLHCITH (B TOM UWCNE TEXHONOTHUYECKAA NPAKTHKAE)
62.B.043(M) MpCH=BCACTEEHHAA NPAKTHKA: HayuHo-HooneaceaTensckan pabota
B2.B.04(Ma} MpeaaMnnoMHaA NPaKTHKE
63.6.01 331WHTA BLINYCKHOH KBANWDH KAUKWCHHOH paGoThl, BKNIOYAA NCArCTOBKY K NPOUEAYPE S3WNHTEI H NPOUEAYPY S3LWHTE
K-6 kNOCOBHOCTE MCNONE20BaTE O6LWLENPaBOBLIe 3HAHUS B PazNUUHBIX Cdepax gedaTentHOCTH oK
B51.6.02 MpasceeasHue
62.B.041(Y) [YyeGHaA npakTHKa: MPaKTHKE NG NONYYEHKIO NEPBHYHLIX NPCKHECCHOHANBHEIX YMEHHH W HABLIKCE
62.B.02(M) MNpoHIBOACTEEHHAA NPAKTHKE: MPaKTHKE NC NONYYEH WD NPODECCHOHANbLHBIX YMEHUH W ONbITA NPohECCHOHANLHOW ASATENLHOCTH (B TOM UWCNE TEXHONOTMHUYECKAA NPAKTHKAE)
62.6.43(N;) MpCoHZBOACTEEHHAA NPaKTHKA: HayyHo-uooneaceaTensckas patora
62.6.04(MNa) MpeaaunnCMHas NPakTHKE
B53.6.01 331UKHTE BLINYCKHOH KBANWdH KAUWCHHOH paBoTel, BKNIOYEA NCAFCTOBKY K N POUEAYPS Z3WHTEl H NPOUEAYPY 3ALUWTLI
K-7 KNOCOBHOCTL NOAAEPKUEATE AOMKHBIA YPOBEHE (PUIMUECKON NOATOTOBNEHHICTH AN 06eCnedeHns NONHOLEHHON COUManbHOM M NPOGecc MOHaNBHON AITenbHOCTH | oK
61.6.04 KDHIHYECKAA KYNbTYPE W CNOPT
61.6.17 SnekTHBHLIE AMCUMNNHHE! NG PHIHYECKOH KYNbTYPE W CNOPTY
B2.6.02(M) MPpCH3BCACTEEHHAA NPaKTHKA: MPaKTHKa NG NCNYYEH IO NPCKPECCHOHANBHBIX YMEHWA W ONBITA NPChecCHOHANBHOH ABATENBHCCTH (B TOM YHCNE TEXHONOTHYECKaa NPaKTHKE)
62.B.03(M) MpCHEBOACTEEHHAA NPAKTHKA: HayyHo-HCCneaceaTensckaa pabota
B2.B.04(Ma} MpeaaMnnoMHan NPaKTHKE
63.6.01 33WKHTE BLINYCKHOH KBANWGH KAUMCHHOH paGoThl, BKNIOYAA NOAFCTOEKY K NPOUSAYPE 33WHTEI H NPOUEAYPY 33WHTEI
K-8 KNOCOBHOCTE MENONB30BATL NPHEMb NEPBOH NOMOLWM, METOAbL 3alMThl B YCIKBUSX UPE3BbluaiHbX CHTYaLWi I QK
51.6.15 B230NaCHOCTh MHEHEASATENLH OCTH
B2.B.02(M) MpCH3BOACTBEHHEA NPAKTHKE: MPaKTHKE NC NCNYYEH WD NPCKDECCHOHANBHEIX YMEHWA W ONbITA NPODECCHOHANLHOH ABATENLHCCTH (B TOM YMCNE TEXHONCrWYECKAA NPaKTHKAE)
62.B.43(MN) MpCHZBOACTBEHHAA NPAKTHKA: HayYHC-HCCNeAcBaTeNwCKaA padoTa
62.6.04(MNa} MpeaaMnNoMHan NPakTHKE
£3.6.01 331WHTA BLINYCKHOH KBANHGH KAUKWCHHOH PaBoThl, BKNIOYAA NCArCTOBKY K N POUSAYPE ZAWHTEI H NPCUEAYPY 33LWHTLI
KpTA.B.02 MpPaXAaHCKEA 33WHTE B YPE3BLIYEHHBIX CHTYALHAX
K-9 KNOCOBHOCTE K KYNBTYPHOMY MBILNEHWIO, K 0606WIeHWIO, aHanuzy, BOCNPUSTUIO MHEOPMAaLIMY, NOCTaHOBKE UEenu U Bubapy NyTel ee OCTHXEHHA 0K
B51.6.02 KD unocodua
61.6.0& MaTeMaT ka

165



CMPABOUYHWK KOMMNETEHUWMI  YuefiHeim nnan Bakanaspuata ‘280503 00-2016.plx', kog Hanpasnenwa 28.03.03, rog Havana nogrotoskm 2016

HHaske £onepHaH e l Tun
61.6.08 KJpraH HYeckan XMMKA
E51.6.09 KDH3HKE
61.6. 20 KDHIHKC-XHMHA HAHCCTPYKTYPHPCBAHHBIX MATEPHAnce
51.B.04 HauepTaTentHan recMeTpHa
61.B.06 T1CNCNHUTENLHBIE rNABLI DHIHKH
62.B.01(Y) YyeGHaA NpakTHKa: MPaKTHKE NC NONYYEHWIO NEPBHUHLIX NPCHECCHOHANBHLIX YMEHWH W HABLIKCE
62.6.42(M) MpCcHZBCACTEEHHAA NPAKTHKA: MPAKTHKE NC NCNYYEH HIO NPCKhECCHOHANBHEIX YMEHHA W ONbITA NPChECCHOHANBHOH ABATENLHCCTH (B TOM YHCNE TEXHONCTHYECKAA NPAKTHKE)
62.B.043(M) MpPCoHZBOACTEEHHAA NPAKTHKA: HayYHC-HCCNeACRaTENLCKAA padoTa
52.6.04(MNa) MpeaaMnnoMHAA NPaKTHKE
63.6.41 33WHTE BLINYCKHOH KBANWMH KAUWWOHHOH pagoTel, BKNIOYEA NOArCTOBKY K N POUSAYPE Z3WWHTEI W NPOUEAYPY 33WHTLI
|0K-10 KNOCOBHOCTE NOTMUECKW BEPHO, apryMEHTUPOBAHO U SKHO CTPOMTE YCTHYIO M MUCBMEHHYIO pedb | OK
61.6.06.41.41 PyCCKHH ASBIK W KYNBTYPa PEYM
51.6.46.041.02 KyneTyponorua
62.B.01(Y) [Yue&Haa npakTHka: MPaKTHKE NG NONYYEHWIO NEPBHYHLIX NPChHECCHOHANLHBIX YMEHWH W HABLIKOE
62.B.42(M) MPCHZBCACTBEHHAA NPAKTHKA: MPAKTHKE NC NCNYYEH HIO NPChECCHOHANBHEIX YMEHHA W ONbITA NpChEccHOHANBHOH ABATENLHCCTH (B TOM YHCNE TEXHONCrHYECKAA NPAKTHKE)
62.B.43(M) MpCHzBOACTEEHHAA NPAKTHKA: HayyHO-HoCneacBaTensckan patota
62.6.04(Ma) MpeaaMnNCMHAR NPAKTHKE
653.6.01 33WHTE BLINYCKHOH KBANWW KAUWWOHHOH pagoTel, BKNIOYEA NCArCTOBKY K N POUSAYPE Z3WWHTEI W NPOUEAYPY 3AWHTLI
IOK-ll KNOCOBHOCTE HaXOAWTE OPraHUZaLUMOHHO-YNPABNEHUECKHE PELICHUS B HECTAaHAAPTHLIX CUTYaLIMSIX M FOTOBHOCTE HECTU 3a HUX OTBETCTBEHHOCTE I (6] ¢
61.6.05 tJCHOBLI 3KCHOMMKH H YNPaBNEHWA NPCHIBCACTEOM
62.B.01(Y) [YueGHaA NpakTHKa: MPaKkTHKE NC NONYYEHWID NEPBHUYHLIX NPCHECCHOHANBHLIX YMEHWH W HABLIKCE
62.B.02(M) NpoHIBCACTBEHHAA NPAKTHKE: MNPaKTHKE NG NCNYYEH HIO NPCDECCHOHANLHLIX YMEHWH W ONLITA NPOKPECCHOHANLHOW ABATENLHOCTH (B TOM YHCNE TEXHONOTHYECK3A NPaKTHKAE)
62.B.043(M) MpCH3BOACTBEHHAA NPAKTHKA: HAayYHO-HCCNeAcRaTENLCKAA patoTa
62.B.04(Ma) MpeaaMnnoMHAs NPaKTHKE
63.6.41 331WHTA BLINYCKHOH KBANWH KAUMCHHCH PagoTel, BKNIOYAA NCAMCTCEKY K N POUEAYPE ZAWNHTEI H NPOUEAYPY S3WHTEI
IOI{-12 KNOCOBHOCTE KPMTUUECKHM OLEHWEATE CBOM JOCTOMHCTEA M HEAOCTATKH, HaMeuaTk MyTH U BbiBMpaTE CPegCTEa PasBUTHUA JOCTOMHCTE U YCTPaAHEHWS HEAOCTaTKOE | oK
61.6.02 KPUnccodMa
62.B.01(Y) [YueGHaA NpakTHKa: MPaKTHKE NC NONYYEHKIO NEPBHYHLIX NPOKDECCHOHANBHLIX YMEHWH W HABLIKCE
62.B.02(M) NpoHIBOACTBEHHAA NPAKTHKE: MNPaKTHKE NG NONYYEH HIO NPCDECCHOHANLHLIX YMEHWH W ONbITA NPODECCHOHANLHOW ABATENLHOCTH (B TOM YHCNE TEXHONOrHYECKEA NPAKTHKAE)
62.B.43(M) MMpCH3BOACTBEHHAA NPAKTHKE: HayyHO-HCCNeAcBaTenLCkan patoTa
62.6.04(Ma) MpeaaMnNCMHan NPaKTHKE
63.6.01 331UHTE BLINYCKHOH KBANUGDW K3UMCHHCH paGoThl, BKNIOYAA NCArCTOEKY K NPOUSAYPE S3WHTEI H NPOUEAYPY 33WHTEI
|0 K-13 KNOCOBHOCTE COZHABATE COLMANEHYIO 3HAUMMOCTE CBOEH ByayLei Npodeccuy, BNageHne BuKCOKON MOTUBALUMEN K BUNONHEHWIO NPOMeccMoHanbHON AesTensHOCTH I OK
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WHagkc LonspaH e I Tun
51.B.05 {COUMANbHBIE ACNEKTEI HAHOTEXHONCTHA
62.B.041(Y) [YueGHan npakTHka: MPaKTHKE NC NCNYYEHWIO NEPBHYHLIX NPChHECCHOHANBHBIX YMEHWH W HABLIKCE
E2.B.82(M) MPCHIBOACTEEHHAA NPAKTHKA: MPAKTHKA NG NONYYEH HI0 NPCHECCHOHANBHLIX YMEHWH W ONBITA NPChECCHOHANEHOH ABATENBHCCTH (B TOM YWCNE TEXHONOMHYECKAA NPaKTHKE)
62.B.43(M}) MpCHBCACTEEHHAA NPAKTHKA: HayyHo-HoCneaceaTensckan patota
62.6.04(MNa} MpeaaMnnNoMHEA NPaKTHKAE
653.6.41 [3aWKTa BLINYCKHOW KBANWDH KAUWCHHOH pa&oThl, BKNKOYUAA NCArCTCBKY K N POUSAYPE S3WNHTE H NPOUEAYPY SAWHTEI
ok-14 KNOCOBHOCTE NOHUMATE CYLHOCTE W 3HAUEHWE MHEXIPMaUMK B PASBUTHM COBPEMEHHOO MHEMXOPMALMOHHOMO OBWICTEA, COZHABATL ONacHOCTH U YIPO3bl, BOZHUKAKOWWe oK
|e aTOM npouecce, cobniogats OCHOBHbIE TheBOBaHU MHEOPMALMOHHON 6€30NaCHOCTU, B TOM UUCNE 3allMThl FOCYAapcTBEHHON TallHb
E51.6.16 MHopMaTHka
62.B.43(M}) MpCH=BCACTEEHHAA NPAKTHKA: HayyHC-HCCNeacBaTensckan patota
62.6.04(Ma} MpeaaMnnoMHan NPaKTHKAE
63.6.41 3aWMTa BLINYCKHOW KBANWDH KAUMCHHOH pagoThl, BKNKOYAA NCArOTCBKY K NPOUSAYPE S3WNHTEI H NPOUEAYPY SAWHTEI
oK-15 KNOCOBHOCTE NPUMEHATE OEFDBHHE METOAL, cNOCObb U CPeACTEa NOMYUEHUS, XpaHEeHWs, nepepabaTki MHEOPMaLMK, HaBbIKW paBoThl ¢ KOMNBIOTEPOM KaK CPeacTBOM oK
hTpaBneHus MHGOpMaLein
61.6.16 MHbopMaTHKa
62.B.43(M) MpCH=BCACTEEHHAA NPAKTHKA: HayyHC-HCCneaceaTensckan patota
62.6.04(Ma} MpeaaMnNoMHEA NPaKTHKAE
63.6.41 3aWHTa BLINYCKHOW KBANWGH KAUWCHHOH padoThl, BKNKOYAA NCArOTCEKY K N POUSAYPE S3WNHTE H NPOUEAYPY 3AWHTLI
|0I<-16 KNOcOBHOCTE paboTaTh ¢ MHGOPMaUUel B roBanbHbIX KOMNBIOTEPHbIX CETSIX 0K
B1.B.16 MHdopMaTHKa
62.B.43(M) MpCHBCACTEEHHAA NPAKTHKA: HayyHo-HCCneaceaTensckan patota
E2.6.04(Ma} MpeaaMnnNoMHaA NPaKTHKAE
63.6.41 33WHTa BLINYCKHOH KBANHGDH KAUMCHHOH PaGoThl, BKNIOYEA NCATCTOEKY K N POUSAYPE SAWWHTE H NPCUEAYPY S3LWHTE
IOI{-17 KNOCOBHOCTE NPUMEHATE CPEACTEA CAMOCTOSTENEHOMO, METOAMUECKU NPABUNBHOMO MCMNONBI0BaHUS METOAOE (MUIMUECKOTO BOCNUTaHKUS U YKPENneHWs 300pOELs 0K
61.6.04 KDUZMYECKAA KyNbTYPa M CNOPT
61.B.17 DNEKTHBHLIE AMCUMNNWHEI NG DHIHYSCKOH KYNLTYPE W CNOPTY
E2.B.43(M) MpoWIBCACTBEHHARA NPAKTHKE: HayyHo-HCCneacBaTensckan patota
E2.6.04(Ma} MpeAaMNNoMHEA NPaKTHKAE
653.6.41 33WHTA BLINYCKHOH KBANMMDH KAUMCHHOH paGoThl, BKNIOYAA NCATCTOEKY K N POUSAYPE SAWWHTE H NPCUEAYPY S3WHTE
IOK-18 MOTOBHOCTL K AOCTUREHWIO JOMKHOTO YPOBHS (BUIMUECKON NOATOTOBNEHHOCTH AN 0BecneyeHnst NONHOLEHHON coUMantHoM ¥ NpodeccuoHancHON AesTensHOCTH I 0K
61.6.04 FDUEHUYECKAA KyNbTYPa M CNCPT
61.B.17 DNEKTHEHLIE AMCUHNNHHEI NG PHIHYECKOH KYNBTYPE W CNOPTY
62.B.01(Y) [YueGHan npakTHka: MPakTHKE NC NONYYEHWID NEPBHYHLIX NPChECCHOHANBHBIX YMEHWH W HABLIKCE
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[ WHagkc {onepaH we I Tun
B2.B.02(N;) MpoWZBCACTEEHHAA NPAKTHKAE: MPAKTHKE NG NONYYEH HIO NPODECCHOHANBHBIX YMEHUH W ONLITA NPohECCHOHANLHONH ABATENLHOCTH (B TOM YHCNE TEXHONCrHUYECKAA NPaKTHKE)
B2.B.043(N; MpoH3BOACTEEHHAA NPAKTHKE: HAayyHC-HCCNeAcBaTenLCkaa patota
62.B.04(Ma} Mp2aaunNoMHaa NPaKTHKE
53.6.041 [33WHTA BLINYCKHOH KBANWMDH KAUHCHHCH PaBoThl, BKNIOYAA NOATCTCBKY K NPOUSAYPE ZAWNTEI H NPOUEAYPY SALWNTEI
ok-19 FOTOBHOCTE OCOZHARATE LEHHOCTL POCCHICKON KYNBTYPH, €8 MECTO BO BCEMUPHON KYNbTYPE, YEOKHUTENEHO M BEPEXHO OTHOCUTECS K MCTOPMUECKOMY HacNequio 1 oK
KYNETYPHBIM ThaguuusamM
651.6.03 HcTopua
B52.B.01(Y) [YueEHaa npakTHka: MpakTHKE NC NCNYYEHHIO NEPBHYHLIX NPCDECCHOHANLHBIX YMEHHH W HABLIKCE
B2.B.02(N;} MNpPoWZBCACTEEHHAA NPAKTHKA: MPaKTHKE NG NONYYEH HIO NPCDECCHOHANLHBIX YMEHUH W ONLITA NPChECCHOHANLHOR ABATENLHOCTH (B TOM YHCNE TEXHONCrHUYECKAA NPaKTHKE)
B52.B.43(N; MPCHIBCACTBEHHAA NPAKTHKA: HayyHo-HoCNeaoBaTensckas patota
B2.6.04(Ma) MpeaaunnoMHaA NPaKTHKAE
63.6.01 [3aWHTa BLINYCKHOH KBANWGDH KAUMCHHOH paGoThl, BKNIOYAA NCAFCTOBKY K N POUSAYPE ZAWKTEN H NPOUEAYPY S3WWHTLI
IOK-20 FOTOBHOCTE K peanuzalyi Npae v cobMogeHnio 06s3aHHOCTEN rpaXgaHuHa, K rpaxgaHck BIBEWEHHOMY U OTBETCTBEHHOMY NOBEAEHUIO I oK
651.6.02 MNpasoeeasHHE
B2.B.01(Y) [Yue&Haa npakTHka: MpPaKTHKE NG NCAYYEHHIO NEPBHYHLIX NPCDECCHOHANLHBIX YMEHWH W HABLIKCE
B52.B.02(N;) MpPoWSBCACTEEHHAA NPAKTHKAE: MPAKTHKE NG NONYYEH HIO NPODECCHOHANBHBIX YMEHUH W ONLITA NPohECCHOHANLHONH ABATENLHOCTH (B TOM YHCNE TEXHONCrHUYECKAA NPaKTHKE)
B2.B.43(N; MpoH3BCACTEEHHAA NPAKTHKA: HayyHo-HooneaceaTennckan patota
62.B.04(Ma} Mp2aaunnoMHaa NPaKTHKE
53.6.41 [33WHTA BLINYCKHOH KBANWMH KAUWCHHCH PaBoThl, BKNIOYAA NCATCTCBKY K NPOUSAYPE ZAWNTEI H NPOUEAYPY ZAWNTEI
DT, B.02 PaxAaHCKAA 33WHTA B YPESBLIYAHHEIX CHTYALHAX
kNocObHOCTE NPUMEHSITE 6a20Bbie 3HAHUA MaTEeMaTUUECKUX M CTECTBEHHOHAYUHBI AWCLMNAKMH, AUCUMNAKH o6 WwenpodeccMoHaneHOro Uukna s obbeme,
)ONK-1 HEOEXOAWMMOM B NPOGECCHOHANEHON ASATENEHOCTH, OCHOBHBEX 3aKOHOE COOTBETCTEYIOWMX HayK, paspaboTaHHbX B HKX NOAXOA0E, METOZOE U PesybTaTos OnK
MaTeMaTUHECKOrO aHank3a U MOg4envpoeaHis, TEOPETHUUECKOO W SKENEPUMEHTaNBHOMO UCCneqoeaHns
51.6.06 MaTeMaTH ka
61.6.47 [O51WAA W HECPraHWYeCkan XHMHA
61.6.18 [JpraH HYeckaa XHMHA
51.6.08 KDUHKE
51.6. 1% Proncrua
651.6.11 KDWIHUECKAA XHMHA
51.6.12 HHxeHepHaa rpaduka
51.6.13 MPHKN3AHAA MEXAHHKA
51.6.14 [BnekTPOTEXHHKA W NPOMBILNEHHAA 3NEKTPCHWKE
61.6.17 MaTepHanceESASHHE W 33WHTA OT KOPPO3HH
61.6.18 I-TaHAAPTHIAUMA W CePTHPHKAUKA
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l WHagskc Loaep¥aH we [ Tun
61.6.19 KoMNOIHUMOHHBIE M3TEPHan.I
E51.6.20 KDUZHKC-XHMHA HAHCCTPYKTYPHPOBAHHBIX MATEPHAance
61.B.01 [TeCpHA BEPOATHOCTEN M M3TEMATHYECK3A CTATHCTHKA B HAHOMATEPHANax
E51.B.04 HauepTaTentHas recMeTpia
61.6.06 1CNCNHUTENLHBIE FN3BLI PHIHKH
61.B.07 AHANHTHYECKAA UM KA W PUSHKC-XHMHUECKHE METOALI AHANKEA B XHMHUECKCH TEXHONCTHM HAHOMATEPHaNCE
E51.6.08 FDHIHKE KOHASHCHPOBAHHOMS COCTOAHMA
61.B.0% NAaGopaTopHblE Pa&oThl NS HHIHYSCKOH XM MM HEHOMATEpPHaNca
61.6.1% fJPraH HYECKkan XHMHA B TEXHONCIHH HAHOMATEPHanCB
51.B.11 KCNNoHAHAA XHMHA B XHMHYECKOH TEXHONCIHH HAHOMATE pHance
61.6.12 Mpoueccel 4 aNNapaThl XHMHYECTKOH TEXHONTMHH
51.B.14 AHAKCDAZHBIE METOALI CHHTE3E HAHOMATEPHanca
E1.B.16 EHONCrHYeCKHE HAHOCTPYKTY Phl
61.68.46.02.01 BhIYHCNHTENEHAR MATEMATHKE B TEXHONCIMH HAHOMAaTEpHaNCE
651.6.16.42.02 TIMCKPETHAA MATEMATH KA B HAHOMATE PHanax
61.6.46.43.041 KDUZHUYECKAR XHMHA HAHOMATE pHaNCE
61.6.16.43.02 KDUZHKC-XHMHUECKHE METCALI AHANKZE B XHMHYECKTH TEXHONCIHH HAHOMATEPHANCB
61.6.46.04.01 E051AA XHMHYECKAA TEXHONOIHA NPOHZBOACTEA HAHOMATEPHANCE H HAHCTHCTEM
61.6.46.04.02 F_MCTEMBI YNPEBNEH HA NPOUECCAMHM NCNYYEH HA HAHOMATE PHanca
B2.B.01(Y) [YueEHaA NpakTHKAE: MPaKTHKE NG NONYYEHHIO NEPBHUYHLIX NPODECCHOHANBHLIX YMEHWH W HABLIKOB
62.B.02(M) MpoHBOACTEEHHAA NPAKTHKAE: [PAKTHKE NG NONYYEH HIO NPCKPECCHOHANEHEIX YMEHWH W ONLITA NPoDECCHOHANLHOW ABATENLHOCTH (B TOM YMCNE TEXHONOTHYECKAA NPAKTHKE)
B62.B.043(M) MpCH=BOACTBEHHARA NPAKTHKA: HayyHo-WoCneacaaTennckan patota
E2.6.044(Ma} MpeaaMnNoMHEA NPakTHKE
63.6.41 331WHTa BLINYCKHOH KBANWDH KAUHCHHOH pagoThl, BKNIOYAA NOATCTOBKY K NPOUSAYPE 33WHTEI H NPOUEAYPY S3LWUHTEI
OnK-2 KNOCObHOCTE H?HOﬂbBGBaTb OCHOBHbBIE MNOMOKEHUSI U METOAB COLMANBHBIX, NYMAaHUTAPHBIX M SKOHOMUUECKUX HaYK NPU pelleH NpogeccuoHanbHbX 2adad ¢ yUeTom OnK
X NOCNeRCTEUA AN O6WECTEA, SKOHOMUKKU M IKONOTMK
B51.6.05 KICHOBEI SKOHCMHKHM H YNPEBNEHWA NPCHIBCACTECM
651.6.1% Bkonorua
51.B.05 H-oUMankHBIE ACNEKTEI HAHOTEXHONCTHH
B2.B.01(Y) YueGHaA NpakTHKAE: MPEKTHKA NC NONYYEHWIO NEPBHYHLIX NPODECCHOHANLHBIX YMEHWH W HABLIKCE
B2.B.02(M) MpCoHBCACTEEHHAA NPAKTHKAE: MPAKTHKE NG NCNYYEH HIO NPCKPECCHOHANEHEIX YMEHWH W ONLITA NPCHECCHOHANLHOH ABATENLHCITH (B TOM YUWCNE TEXHONOTHYECKAA NPAKTHKE)
E52.B.43(M) MMpCHBCACTEBEHHAA NPAKTHKA: HayyHo-WoCneaceaTennckan patota
52.6.04(Ma} MpeaaMnnoMH3A NPaKTHKA
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[ HHaske {onepaH e ] Tun
IS 3.6.1 33 HTa BLINYCKHOH KBANWDW KAUWOHHOH pagoThl, BKNIOYEA NOArCTOBKY K N POUSAYPE ZAWWHTEI W NPOUEAYPY 3AWHTLI
KNOCOEHOCTE NPUMEHSITE OCHOEB METOAOE KCCNEAOEaHUS, aHanu3a, AMarHOCTUKM M MOAENUPOBAHKUE ¢ BOWTE HaHO MaTepuande U HAHOCUCTEM HeOPraHUUEeCKO M
OMNK-3 OPraHWUecKOn NPUPOALL, B TEEPAOM, XHUAKOM, renecbpazHoM, asposanbHOM COCTOAHMU, BKKOUas HaHONMEHKW M HAHOCTPYKTYPUPOBAHHLIE NOKPLITUS, BHYTPpeHHWe U | QMK
BHEIWHWE rpaHULbl pazgena (as, a Takke GUIMUECKMYX W XUMUUECKMX NPOLECCOB B HUX WK € WX YUacTHEM
61.6.07 KIE1WAA W HECPraHWYeCKkaa XMMHA
51.6.09 KDH3HKE
51.6.11 KDUIHUECKAA XHMHA
61.6.1% KOMNOSHUMOHHLIE MaTepHanskl
E51.6. 20 KD HIHKC-XMMHA HHCCTPYKTYPHPCBAHHBIX MATEPHance
61.B.06 1CNCNHUTENLHBIE rNaBL! PHIHKH
651.6.47 A HANUTHYECKAA XHMHA W DHIHKC-XMMHYSCKHE METCALI AHANH3 B XHMHYECKOH TEXHONCTHW HAHOMATEPHANCE
51.6.08 KDHIHKE KOHASHCHPCBAHHOIS COCTCAHMA
61.B.0% NAaGopaTopHbIE PAGOTEI NC PUIHYETKOH XM MHH HEHOMATEPHANCB
61.B.11 KonnoWAHAA XHMHA B XHMHUYECKOH TEXHONCrWW HAHOMATE pHance
61.B.15 MeToabl M NPHECPEI ANA WEYYEHHA HGHOUACTHL W HAHCMATE PHance
61.8.46.43.01 KDUZHYECKAA XMMHA HAHCMATEPHAnce
61.68.4B6.03.02 KD HIHKC-XHMHYECKHE METOALI AHANWZ3 B XHMHUSCKOH TEXHONOrMM HAHOMATEPHANCa
62.B.43(M) MpPCH=BOACTEEHHAA NPAKTHKA: HayYHC-HCCNEACEaTENLCKAA padoTa
62.6.04(Ma} MpeaaMnNCMHaA NPAKTHKE
63.6.01 331UHTE BLINYCKHOH KBANUGH K3UHOHHOH paBoThl, BKNIOYAA NCArCTOEKY K NPOUSAYPE 3WHTEI H NPOUEAYPY 3AWHTEI
KNOCOBHOCTE NPUMEHATE HaBbikM cBopa AaHHbIX, M3YUEHUS, aHan13a W oB06WeHUS HaYUHO -TEXHUUECKON MHBOPMaLMK NO TEMaTHKE MaCneqoeaHus, paspaboTku 1
ONK-4 MCNONB30EAHMA TEXHMUECKON AOKYMEHTaLMK, OCHOBHBIX HOPMATUBHBIX AOKYMEHTOR NO BONPOCaM MHTENNEKTYaNbHON COBCTBEHHOCTH, NOATOTOBKU AOKYMEHTOE K OnK
NATEHTOBAHUIO, OROPMIEHHIO HOY-Xay
51.6.01 MHCCTPaHHBIR A3bIK
61.6.12 MHxxeHepHaa rpaduka
B1.6.16 MHdopMaTHka
61.6.04 HauepTaTentHan recMeTpHa
61.68.4B6.09.01 [TeXHWKA HaYYHOre NepeBcaa
51.68.4E6.09.02 (PaMMaTHK3 WHCCTPAHHOrS A3bIKA
62.B.043(M) MMpCH3BOACTBEHHAA NPAKTHKA: HayyHO-HCCNeAceaTensCkan patoTa
E2.6.04(Ma} MpeaaMnnoMHER NPaKTHKE
63.6.01 33WHTE BEINYCKHOH KBANUdM KAUWOHHOH PaBoThl, BKNIOYEA NCATCTCBKY K N PCUSAYPE ZAWWHTEI W NPCUSAYPY SAWHTEI
KDTA.B.01 MepeBasa HAaYYHC-TEXHHUECKOH NHTEPaTY phi
onks KNOCOBHOCTEL PellaTh CTaHAaPTHLIE 3a7auM n pocbescuo HanbHOM AesTenEHOCTH Ha OCHOBR U HbBpMaLMo Hz-loﬁ W EMENMOrpaMUecKon KyNbTYPH € NPUMEHEHHEeM onK
MHGOPMALMOHHO - KOMMYHUKAUMOHHBE TEXHOMMMIA U € YUETOM OCHOBHBIX TpeBoBaHUi MHEOPMaUMOHHON 6e30nacHOCTH
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[ HHaskC ConspaH e Tun
61.6.16 HHdopMaTHka
61.6.17 MaTepHanoBEASHHE W ZALUMTE OT KOPPOSHH
51.68.46.09.041 ITeXHHKa HaYYHOre NepeBcaa
51.8.4B6.09.02 PaMMaTHK3 WHCCTPEHHOS AbIKA
52.B.041(Y) [YueGHan npakTHKa: MPaKTHKE NC NONYYEHUID NEPBHYHLIX NPOhECCHOHANEHBIX YMEHWH H HABLIKCE
62.B.02(M) MPCHIBCACTBEHHAA NPAKTHKA: MPEKTHKE NC NCNYYEH WIO NPCECCHOHANEBHBIX YMEHWA W ONbITA NPCDECCHOHANBHOH ABATENBHCCTH (B TOM YHCNE TEXHONOTHYECKAA NPaKTHKE)
62.B.43(M) MpCHEBOACTEEHHARA NPAKTHKA: HayyHo-WoCneaceaTeneckan padota
62.6.04(Ma) MpeaaMNNCMH3A NPaKkTHKE
£3.6.01 BawnTa BeInyCKHOH KBANKGH KAUMCHHCH PatoThl, BKNIOYAA NCATCTCEKY K N PCUSAYPE SAWHTE H NPCUEAYPY SAWHTEI
kT4, B.01 MepeBca HAYYHC-TEXHHYECKOH NHTEPaTY Phl

IB HA AEATENBHCITHE HAYYHC-HCCNEACBATENLCKEA W PACHETHC-GHANWTHYECKAA

kNOCOBHOCTE MENONB30BATE COBPEMEHHbIE MHBOPMALIMOHHO -KOMMYHUKALMOHHBIE TEXHONOMMH, MoGantbHbie MHGOPMaLMOHHLIE PECYPCH B HAYUHO -MOCNeA0 BaTeNC KO

k= lnearentHOCTH B 0fnacTv MaTepuanoeeqeHnst U TEXHONOMMK HaHOMaTepHanos U HaHOCKETEM K
61.6.16 HHdopMaTHka
61.6.17 MaTepHancBEASHHE W ZALUHTE OT KOPPOSHH
61.6.19 KoMNO3HUMCHHBIE MATEPHANI
B61.6. 20 FDUZHKC-XHMHA HAHCCTPYKTYPHPCBAHHBIX M3TEPHaNCe
51.B.05 [CoUManbHBIE 3CNEKTRI HAHOTEXHONCTHI
61.6.46.01.41 PyCCKH M ASBIK W KYNBTYPa PEYM
61.8.46.01.02 KyneTyponorua
51.6.4E6.09.41 [TeXHWKa HaYYHOre nepeecaa
61.B8.4B6.09.02 PaMMaTHK3 WHCCTPAHHOMS AbIKA
E52.B.42(M) MpPCoH3BOACTEEHHAA NPAKTHKA: [PaKTHKE NO NONYYEH HIO NPODECCHOHANBHBIX YMEHUH W ONBITA NPOECCHOHANEHOH ASATENLHOCTH (B TOM YHCNE TEXHONOIWUYECKAA NPAKTHKE)
B2.B.43(M) MpoHzBCACTEEHHARA NPAKTHKA: HayyHo-WoCneaceaTensckan padora
E52.B.04(Ma) Mp2adMNNCMH3A NPaKTHKE
53.6.01 33aWnTa BEINYCKHOH KBANKGDH KAUMCHHCH patoThl, BKNIOYAA NCATCTCEKY K N PCUSAYPE ZAWHTE H NPCUEAYPY S3LWHTEI
kT4, B.01 MepeBca HAYUHC-TEXHHYECKOH NHTEPaTY Pl
nK-2 kNOCOBHOCTE MCMONE20EATE HA NPAKTUKE COBPEMEHHbIe nvpe,qcra&neHm HayK O CEONCTEAX BEUIBCTFF W MaTepranoe Npy nepexose X B HaHOpasMepHoe {SJCTOSIHP!’G nK
(HONb, OAHO U ABYXMEPHOE), O BMSAHWMK pasMepa Ha CBOWCTEA BELIECTE U MaTepUanoE, BIaUMOASIKTEMH HaHOMaTEPHanos U HaHOCUCTEM ¢ OKPYKaIoLWeH cpeaait
£1.6. 20 FDUSHKC-XHMHA HAHCCTPYKTYPHPCBAHHBIX M3TEPHaNCE
61.6.43 NaGopaTopHble PaECThI NC CPraHHYECKSH XH MUK
51.B.06 ICNoNHKWTENBHBIE FNaBLI HHIHKKH
51.B.08 KDUZMKA KOHASHCHPOBAHHOIS COCTOAHWA
61.B.1% [Jpran M4eCkan XHMHA B TEXHONCIHH HAHCMaTEPHaNCa
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WHaeskc {oaepxaH ne [ Tun
51.6.11 KONNoHAHAA XHMUA B XHMHUYECKOH TEXHONOMWW HAHOMATE pHance
51.B.14 [AnakodazHble METOABI CHHTE3A HAHOMATEPHANCE
651.B.16 BWONOrHYSCKHE HAHCITPYKTY Phl
651.6.4B6.07.401 HancMaTepuantl 8 apMausaTHKE
651.6.46.07.42 ITCKCMKONOrHA M HAHOTOKCH KONOTHA
62.B.02(M) MpCHIBOACTBEHHAA NPAKTHKA: MPaKTHKE NG NONYYEH IO NPCDECCHOHANLHLIX YMEHWH W ONbIT3 NPoheCCHOHANBHOH ABATENLHCITH (B TOM YHCNE TEXHONCIWYECKAA NPAKTHKAE)
B2.B.43(N; MpPCHZBCACTEEHHAA NPAKTHKA: HayyHC-HCCNeAcBaTeNnsCkan padota
B52.B.04(MNa}) MNpeaaMnNCMHAR NPEKTHKE
63.6.01 [331UWTE BLINYCKHOW KBAnWdH KAUWCHHOH pa&oThl, BKNIOYEA NOAMCTOBKY K N POUSAYPE Z3WNHTEI W NPOUEAYPY Z3WHTLI
NK-3 kNOCOBHOCTE NPUMEHSATE HABLIKKM MCNONBI0BAHUS NPUHLUMIOE W METOAUK KOMNAEKCHBIX M(’CHQQOBaHHﬁ, MCTbITaHWI W AWArHOCTUKH M3nenm”1 W3 HaHOMaTepHanoe W MK
NPOLECCOB UX NPOKU3BOACTES, 06paboTKY M MOAUMUKALMM, BKNIOUAS CTAHAAPTHLIE W CEPTUMUKALMOHHBIE UCNBITaHKs
51.6.18 I_TAHAAPTHIAUKA W CEPTHHKAUMA
651.6.07 AHANUTHYECKAA XHM HA H PHIHKC-XHMHYECTKHE METOAL! BHANKZ3 B XHMHYECTKCH TEXHONOMHH HAHCMATEPHAnce
651.6.0% INaGopaTopHEIE PAGOTEI NC (hHIHYECKOH XM MWW HEHOMATEPHAN OB
61.6.13 aschazHeIe NPoUeCChl NCNYYEHHA HAHOMATEPHan OB
51.B.15 MeToabl W NPHECPL! ANA H3YYEHHA HAHCUACTHL W HAHCMATEPHaNCE
£1.8.4B8.05.41 [3CHACBAR MUK POCKON HA
61.6.4B.05.02 [TEpMUUSCKUA AHANW3 HAHOMATEPHANCE
62.B.02(N) MPoM3BOACTEEHHAA NPAKTHKA: MPEKTHKA NC NONYUYEH HIO NPODECCHOHANEHLIX YMEHWH W ONLITA NPOhECCHOHANEHON ASATENLHOCTH (B TOM YUMCNE TEXHONOMWUYECK3A NPAKTHKAE)
B62.B.03(N) MpoHzBOACTBEHHAA NPAKTHKA: HayyHo-HCCneacBaTensCkan patota
62.6.04(Ma} MpeaaunNCMHaA NPaKTHKE
63.6.01 [3aWKTa BLINYCKHOH KBANWH KAUHCHHOH Pa&oThl, BKNIOYAA NCAMCTOBKY K NPOUSAYPE 33WHTEl H NPOUEAYPY S3LWHTEI
NK-4 kNocobHOCTE NpK MEHSTE HABbIKW MCNOME30BaHUA (Nog pYKOBOACTEOM) METOAOE MOAETMPOEAHUS, OLUEHKW, NPOTHOIMPOEAHMA U ONTUMU3ALWM TEXHONOMMUECKUX nKk
NPOLECCOB W CBOMCTE HAHOMaTEPHanoE, CTaHAapTHUZaLMK U CepTUdhUKALMK MaTepHanoeE U NPOLEXCoE
51.6.18 [CTaHAaPTHZAUMA W CePTHdHKAUHA
651.6.01 [TECPUA BEPOATHOCTER U MATEMATHYECKAA CTATHCTHKE B HAHOMATEPHaNax
B61.6.02 MpasceeagHue
651.6.04 HayepTaTentHan recMeTpHa
51.6.12 Mpoueccel H aNN3paThl XHMHYECKOH TEXHONCTHH
51.B.13 a3c<pazHbIE NPOUSCChl NCNYYEHHA HAHOMATEPHan o8
651.6.14 A wakohazHele METCABI CHHTES3 HAHCMATEPHance
61.6.4B8.02.01 BbIYMCNHTENEHAA MATEMATHKA B TEXHONOMWH HAHOMAaTEPHaNCE
651.6.46.02.042 IMCKPETHAA MATEMATH K3 B HAHOMATE PHaNax
651.6.46.04.01 FOS1WAEA XMMHYECKAA TEXHONOrHA NPCHIBCACTEE HAHOMATEPHANCE H HAHCTHCTEM

172



CMPABOYHWK KOMNETEHUWI  YuebHem nnan Bakanaspuarta 280303 00-2016.plx', kog Hanpasnenna 28.03.03, rog Havana nogrotoskn 2016

[ HHaskC ConspaH e Tun
61.6.46.04.02 [CHCTEMBI YNPABNEH HA NPOUSCCAMM NCNYYEH HA HAHOMATE PHance
E51.6.46.45.041 [3OHACBAA MHKPOCKCN HA
61.6.46.05.02 [TEPMHUECKHI dHANWS HAHOMATEPHANCE
51.8.46.08.41 MarHMTHBIE H3HOMATEpPHan.!
51.68.4E6.08.02 MCoNMMEPHBIE HAHCKSMNOZHTEI
62.B.02(M) MPCHIBCACTBEHHAA NPAKTHKA: MPEKTHKE NC NCNYYEH WIO NPCECCHOHANEBHBIX YMEHWA W ONbITA NPCDECCHOHANBHOH ABATENBHCCTH (B TOM YHCNE TEXHONOTHYECKAA NPaKTHKE)
62.B.43(M) MpCHEBOACTEEHHARA NPAKTHKA: HayyHo-WoCneaceaTeneckan padota
62.6.04(Ma) MpeaaMNNCMH3A NPaKkTHKE
£3.6.01 BawnTa BeInyCKHOH KBANKGH KAUMCHHCH PatoThl, BKNIOYAA NCATCTCEKY K N PCUSAYPE SAWHTE H NPCUEAYPY SAWHTEI
|B WA AEATENLHOCTHE NPOHZBCACTBEHHAA H NPOEKTHC-TEXHONOMHYECKas
KNOCOBHOCTE NPUMEHSITE OCHOBHBIE THMNBI HAHOMATEPUANOE M HAHOCUCTEM HEOPTaHMUECKON [MEeTanNMUeCKUX U HEMETANMUECKUX) M OPraHUUEcKon (NONUMEepPHbLIX 1
K-S hTNEPOAHBIX) NPUPOALE (TEEPALIX, XXUAKWX, reneotpasHbly, a3po30/bHbIX), BKKOUA HAHONNEHKU W HaHOCTPYKTYPUPOBAHHBIE NOKDBITUS, ANS PeLIeHMS nK
NPOM3BOACTEEHHBIX 238al, ENAgeHHeM HaBbiKaMK BLBOpa 3TUX MaTepHanoe 4 3a4aHHbIX YCNOBKIA SKCNMaTalumMu ¢ YUETOM TPebOBaHUIA TEXHONOTMUHOCTH,
PKOHOMWUYHOCT K, HAQEXHOCTH W JONMOBEUHOCTH, SKONOMMUeCKUX NOCNeqCTen " ux NpUMEeHEeHs
61.6.19 KoMNo3HUMCHHBIE MATEPHaNI
B61.B.20 KDUIHKC-XHMHA HAH CCTRYKTYPHPCBAHHLIX MATEPHANCE
61.B.14 (A HakcazHble METOALI CHHTE33 HAHOMATEpHance
651.6.06.06.01 MeToAbl Na3EPHOH AWPAKUHK ANS HEYYEHHA HAHCM3TEPHANcE
61.B.46.06.02 YrnepoaHble HAHOMATE PHant!
61.6.46.07.41 HanoMaTepuansl B hapMaUSBTHKE
61.8.4B6.07.02 [TOKCHKONOrHA W HAHOTOKCH KCNCruAa
51.68.4E6.08.41 MarHuTHBIE HAHCMATEpHans!
61.6.46.08.02 MCNMMEPHBIE HAHCKCMNOZHTI
E52.B.42(M) MNpPCH3BOACTBEHHAA NPAKTHKA: MPaKTHKA NG NONYYEHHIO NPChECCHOHANEHBIX YMEHWH W ONbITA NPoheCCHOHANLHOH ABATENLHOCTH (B TOM YMCNE TEXHONOIHYECKaA NPaKTHKE)
B2.B.43(M) MpPCoH=BOACTEEHHAA NPAKTHKA: HayyHo-WCcneaceaTensckan patota
E2.B.04(Ma} Mp=aaMNNCMHaEA NPaKkTHKE
53.6.41 33WNTa BEINYCKHOH KBANWGH KAUMCHHCH patoThl, BKNIOYAA NCATCTCEKY K N PCUSAYPE ZAWHTE H NPCUEAYPY S3LHTEI
kNOCOBHOCTE NPUMEHSITE HaBbIKM MENONB30BAHUS TEXHONOTMUECKUX onepaupil, 060pyAoBaHWs, HOPMaTHEHLIX U METOAWUECKUX MATEPHanoE Mo TEXHOMMMUECKOM
NOArOTOBKE NPOW3BOACTEA, KAUECTRY, CTaHAAPTUZaUMU U CepTUMHMKALMU OCHOBHBEX TUNOB HAHOMATEPHArkIE M HAHOCUCTEM HEOPraHWUECKOH M OpraHUUecKoi
MK-6 NPUPOAB (TEEPALE, KUAKWX, renecbpazHbix, a3po30NbHbE), BKNKOUas HAHONMNEHKW M HAHOCTPYKTYPUPOBAHHLIE NOKPLITHS, a TAKKe W3RN Ha WX OCHOBE U NnK
NPOLECCOB NONYUEHKUS € ATEMEHTaMK SKOHOMUUECKOTO aHani2a U YUETOM Npaeun TEXHUKKY 6e30NacHOCTH, NPOU3BOACTEEH HOM CaHWTapuK, HCI)KaDHOﬁ 6e30NacHOCTH U
HOPM OxXpaHbl ThyAa
E£1.6.14 [DNeKTPOTEXHHKA W NPCMBILWNEHHAA 3NEKTPOHHKE
E1.6.15 B230NaCHOCTh MHEHEASATENLHCCTH
51.6.18 ICTAHAAPTHZAUMA W CEPTHHKAUMA
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l Wuaekc {onepxaH ue [ Tun
B61.6.12 Mpouecchl H aNNapaThl XMMHUYECKOH TEXHONOTHH
51.6.13 Maz3cchazHble NPCUSCChl NCNYYEHWA HAHCMATEPHaN o8
651.6.46.06.01 MeTCAbl NAZEPHOH AWDPEKLHK ANA WXYUEHHA HAHOMATEPHANCE
651.6.46.06.02 YrnepoaHbIe HAHOMaTEPHankI
B2.6.42(M) MpCoHBCACTBEHHAA NPAKTHKA: MPaKTHKA NC NONYUEH WD NPCPECCHOHANEHEIX YMEHWH W ONLITA NPCKhECCHOHANELHOH ABATENLHCCTH (B TOM YUWCNE TEXHONCrHYECKAA NPaKTHKAE)
B2.B.43(M) MpCH=BCACTEEHHAA NPAKTHKA: HayyHC-HCCNeAcBaTENLCKAA patoTa
62.6.044(Ma} MpeaaMNNCMHEA NPakTHKAE
63.6.41 [331UHTa BLINYCKHOW KBanWdM K3UMCHHOH paGoThl, BKNIOYEA NOAFCTOBKY K NPOUSAYPE Z3WWHTEI W NPOUEAYPY 33WHTLI
KbTA.B.O2 PaXAAHCKAA ZAWWKTA B UPESBLIYAHHBIX CHTYALHAX
K-7 ICI'IOCO? HOCTE NPUMEHTE HAaBbIKW KCNONBI0EAHWA TEXHHUUECKUX CPeqCTE AN U3MepeHusa U KOHTPONSA OCHOBHbIX I'IaDaMETD?B TEXHOMMMUECKUX NPOUECCOB NONyUeHus MK
W CBOWCTE HAHOOE BEKTOB (KNacTepoe, HaHOUaCTUL, GYNNepeHOs, HAHOTPYEOK), HAHOCUCTEM, HaHOMaTEPHANOE W M3GEeNHH M3 HUX
61.6.47 AHANUTHYECK3A XHMHA W DHIHKC-XHMHYECKHE METOALI AHANHE B XHMHUECKCH TEXHONCrHH HAHOMATEpHance
B51.B.13 MazchazHble NPCUSCChl NCNYYEHHA HAHCMATEPHaNCB
B51.B.15 MeToabl M NPHECPEl ANA H3YYEHHA HAHOYACTHU H HAHCMATEpPHaNCE
651.6.46.43.41 KDW=HYECKaa XHMHA HAHCMATE pHance
651.6.16.43.02 KD UZHKC-XHMHUYECKHE METOALI HANWEA B XHMHYECKOH TEXHONOIHH HAHOMATEPHANCB
£1.6.6.04.01 [O511a8 XHMHYSCKAA TEXHONCIWA NPCH3BOACTES HAHCMATEPHAN0E H HAHOTHETEM
61.6.46.04.02 [-MCTEMBI YNPABNEH HA NPCUSCCAMH NONYYEH A HAHOMATE PHAnca
651.6.46.05.41 [3oHACBAR MUK PCCKSN HA
651.6.46.05.02 [TEpMHUECKHIH AHANKWE HAHOMATEPHANCE
651.6.06.06.01 MeToAbl NAa32PHOH AHDPEKUHK ANA WYUYEHHA HAHCMATE PHANCE
B51.6.4B8.06.02 YrnepoaHble HAHCMATE PHaNk!
B62.B.02(M) MpCH3BOACTBEHHAA NPAKTHKA: MPEKTHKE NS NONYYEH W0 NPCDECCHOHANBHEBIX YMEHUA W ONLITE NPChECCHOHANLHOH ASATENLHOCTH (B TOM YHCNE TEXHONOTHYECK3A NPaKTHKAE)
B2.6.43(M) MpCoH=BOACTBEHHAA NPAKTHKE: HayyHo-HCCneaAcBaTeneckan patota
B2.6.04(Ma} MpeadMnNoMHaA NPaKTHKAE
63.6.41 [331HTa BEINYCKHOH KBanudy KAUMCHHOH paGoTel, BKNIOYAA NCAMCTOBKY K N POUSAYPE Z3WHTEI W NPOUSAYPY 33WHTLI
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HHaekc HauMeHoBanue DOPMUPYEMBIE KOMNETEH UMK
OK-1; OK-2; OK-3; OK-4; OK-5; OK-§; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-14; OK-17; OK-18;
B1 IR ANHECIaa OK-19; OK-20; OMK-1; ONK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; NK-3; NK-4; NK-5; NK-6; NK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-7; OK-8; OK-9; OK-11; OK-12; OK-14; OK-15; OK-14; OK-17; OK-18; OK-19; ONK-1; ONK-2;
B1.B Baz0Ban uacTh OMNK-3; ONK-4; ONK-5; NK-1; NK-2; NK-3; NK-4; NK-5; NK-§
B1.6.(1 MHCCTPEHHBINH A3bIK QK-3; ONK-4
B1.B.42 DU nocodua OK-1; OK-9; OK-12
B1.6.43 Hcropus OK-1; OK-19
51.6.04 DH3HYECKAA KYNBTYP3 W CNOPT OK-5; OK-7; OK-17; OK-18
51.6.05 {JCHOBLI SKOHOMHKH W YNPABNEHWA NPOH3BEOACTEOM OK-2; OK-11; ONK-2
B1.6.06 MaTeMaTuka OK-9; ONK-1
51.6.07 (OBIWAEA W HEOPraHWYECKaA XHMHA OMNK-1; ONK-3
51.5.08 {JpraHH4eCckan X1 MHA OK-94; OK-5; OK-9; ONK-1
B1.6.09 DHEHKE OK-9; ONK-1; ONK-3
B1.6. 1% SKoNorua ONK-1; ONK-2
B1.6.11 DUIHUECKAA XHMHA QMNK-1; ONK-3
61.6.12 WH¥EHEPHAA rpachHka OMNK-1; ONk-4
51.6.13 MPHKN3AHAA MEXSHHKA Onk-1
51.6.14 SNeKTPOTEXHMKA W NPOMBIWNEHHARA 3NEKTPOHHKA ONK-1; NK-6
51.6.15 BE30NacHCCTE MHSHEAEATENBHOCT OK-8; NK-4
B1.6.16 WHdopMaTika OK-14; OK-15; OK-14; ONK-4; ONK-5; NK-1
51.6.17 MaTEPHANOBEAEHUE W 33WHTA OT KOPPOSHH OMNK-1; ONK-5; NK-1
51.6.18 {TaHAAPTHZAUMA W CEPTHDHKALHA ONK-1; NK-3; NK-4; NK-4
51.6.19 KOMNOSHUMCHHBIE MATEpPHank OMNK-1; ONK-3; NK-1; NK-5
51.5.20 DHSHKC-XHMHA HAHCCTPYKTYPHPOBAHHLIX MaTepuance | OK-5; OK-9; ONK-1; OMK-3; NK-1; NK-2; NK-5
OK-3; OK-5; OK-§; OK-7; OK-9; OK-10; OK-13; OK-17; OK-18; OK-20; ONK-1; ONK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; NK-3;
B1.B BapuaTHBHaa 4acTh MK-4; NK-5; NK-6: NK-7
51.6.01 TeopHA BEPOATHOCTEN M MaTeMaTHueckan cTaTucTHka B | ONK-1; NK-4
HAHOMATE PHANAX
51.6.12 MpaBcEEaSHHE QK-6; OK-20; MK-4
651.6.43 NAaGoPaTopHLEIE PAGOTEI NC OPraH MYETKOH XHMH KW MK-2
51.6.04 HauepTaTentHan recMeTpHA OK-9; ONK-1; ONK-4; NK-4
51.B.05 {COUMANbHBIE ACNEKTHI HAHOTEXHONOTH i OK-13; ONK-2; NK-1
51.B.06 CNCNHHTENBHLIE MNABLI HIHKH OK-9; ONK-1; ONK-3; NK-2
51B.07 AHANHTHUECKA XHMHA W PHSHKO-XHMHUECKHE METOALI ONK-1; ONK-3; NK-3; NK-7
aHANWz3 B XMMUYECKOH TEXHONCrHH HAHOMATE PHANCE
51.6.08 DUIMKA KOHAEHCHPOBAHHOID COCTORH HA OMNK-1; ONK-3; NK-2
51.5.09 NaGopaTopHble paGoThl NC DHIHYECKOH XHMH W ONK-1; ONK-3; NK-3
HaHOMATEpHANoa
51.B.1# (OpraHHyeckan XM MHA B TEXHONOrH W HakomaTepuanca | ONK-1; NK-2
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I WHaskc HaumMeHncaanue DOPMUPYEMBIE KOMNETEH UK
E1.6.11 KoNNoWAHAA XHMHA B XHMHUYECKOH TEXHONOrHUW OMNK-1; ONK-3; NK-2
HaHOMATEpHanoa
B1.B.12 MNpoUSCChl W aNNaPaThl XHMHUYECKOH TEXHONOIH W ONK-1; NK-4; NK-4
51.B.13 Ma30chasHbIE NPOUECCE] NONYYEHWA HAHOMATE PHANCE NK-3; NK-4; NK-&; NK-7
51.B.14 HMuakoazHEIE METOALI CHHTES3 HAHOMATEPHAN o8 ONK-1; NK-2; NK-4; NK-5
E1.6.15 MeToabl W NPUECPL! ANA HSYYEHHA HAHOUACT WL W OMK-3; NK-3; NK-7
HaHOMATEpHanoa
E1.B.16 BMONCrHYECKME HAHCCTPYKTYPEI ONK-1; NKk-2
E1.B.17 SNEKTHBHLIE AHCUMNAKHHEI NC H3Mueckol kyneType W | OK-5; OK-7; OK-17; OK-18
cnopTy
51.6.46.41 Aucumnnuuel no aeiGopy 61.8.4B.1 OK-3; OK-10; NK-1
£1.8.46.01.41 PyCCKW | ASBIK W KYNBTYPE PEYH OK-3; OK-10; NK-1
51.8.4B6.01.42 KynbTyponorua QK-3; OK-10; NK-1
ISI.B.AB.DZ AucuMnnuuel no eeifopy 61.6.46.2 ONK-1; NK-4
61.6.4B.02.01 E;l:g;g:;’f’:::i: MATEMaTHKA B TEXHONOTHM ONK-1; NK-4
51.646.02.42 JIMCKPETHAA MATEMATHKE B HAHOMATE pHanax ONk-1; NKk-94
|51.B.,[]B.D3 Aucuunnutel no BuiSopy 61.6.4B.3 OMK-1; ONK-3; NK-7
51.8.4E6.03.41 DUIHYSCKAA XMMHA HAHOMATEpPHance ONK-1; ONK-3; NK-7
LI v M
|51.B.ﬂB.D4 Aucumnnuuel ne eeifopy 61.6.18.4 ONK-1; NK-4; NK-7
Tl 0 Tl ke
ONK-1; NK-4; NK-7
E1.6,6.04.02 E:Hc;r;:]ev,;[;anlllenun NPCUSCCAMM NONYYEHKHA
51.8./1B.05 Aucumnnuuel no euiGopy 61.6.4B.5 NK-3; NK-4; NK-7
51.8,46.05.41 3CHACBAA MUKPOCKONHA NK-3; NK-4; NK-?
51.8.0B.05.02 TepMUYSCKHI AHANWS HAHOMATE pHanca NK-3; NK-4; NK-7
IEl.B.ﬂB.Dﬁ AucuMnnuusl ne euGopy 61.6.B.6 MK-5; NK-6; NK-7
i NK-5; NK-§; NK-7
E1.6,E.06.01 :ﬂae::ﬂablr:zﬁﬁgiu AHDPAKUMM ANA HIYUSHHA
51.6.06.06.02 YrnepoaHLIE HAHOMATE PHanI NK-5; NK-&; NK-7
IE].B.ﬂB.D? AucuMnnutel ne suiéepy 61.68.46.7 NK-2; NK-5
51.5.46.07.01 HaHoMaTepHansl B hapMaUSBT HKE NK-2; NK-5
51.8.16.07.02 TOKCHKONOTHA W HAHCTOKCHKONOTUA NK-2; NK-5
|51.6.46.08 Aucumnnunel ne euSopy 51.6.1B8.8 NK-4; NK-5
51.5./16.08.01 MarHWTHbIE HAHOMATE PHANI NKk-4; NK-5
51.6.06.08.42 MoNUMEPHBIE HAHCKOMNOSHTHI NK-4; NK-5
IE].B.,[IB.OQ AucuMnnuuel no eeifopy 61.6.46.9 OK-3; OMK-4; ONK-5; NK-1
IEI.B.HB.M.DI TexXHUKa HaYYHOre Nepescaa OK-3; ONK-4; ONK-5; NK-1
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I HHaekc HaWMeHoBaHWe DOPMUPYEMBIE KOMNETEH LKW
IB].B.,EIB.M.DZ MPAMMATHKA W HOCTPEHHOMC AZLIKA OK-3; ONK-4; ONK-5; NK-1
OK-1; OK-2; OK-3; OK-4; OK-5; OK-G; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-14; OK-17; OK-18;
52 PRI OK-19; OK-20; ONK-1; ONK-2: ONK-3; ONK-4; ONK-5; NK-1: NK-2; NK-3; NK-4; NK-5; NK-&: NK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-G; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-14; OK-17; OK-18;
2.8 BA R T OK-19; OK-20; ONK-1; OMK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; MK-3; NK-4; NK-5; NK-&; NK-7
B2.B.01(Y} Yue&HaA npakTHKA: MPaKkTHKE NS NONYUYEHHIO OK-3; OK-4; OK-5; OK-§; OK-9; OK-10; OK-11; OK-12; OK-13; OK-18; OK-19; OK-20; OMK-1; ONK-2; ONK-5
it NEPBHYHLIX NPCKHECCHOHANBHLIX YMEHHH W HABLIKCE
MNpCH3BCACTBEHHAA NPakTHKA: MpakTHKa no nonyueHuio | OK-2; OK-3; OK-4; OK-5; OK-§; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-18; OK-19; OK-20; ONK-1; ONK-2; OMNK-5;
NpoheCCHOHaNBHLIX YMEHHH W ONLITE NK-1; NK-2; NK-3; NK-4; NK-5; NK-§; NK-7
B2.B.02(M;) p
NPCKhECCHOHANEHOH AEATENLHCCTH (B TOM YMCNE
TEXHONCTHYECKaa NPaKTHKa )
TIPOSBOACTBEHHAA NpPaKTHKa: Haydno- OK-3; OK-4; OK-5; OK-G; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-16; OK-17; OK-18; OK-19; OK-20;
i WeCnegoBaTenLCKkaR patoTa ONK-1; ONK-2; ONK-3; ONK-4; ONK-5; NK-1; MK-2; NK-3; NK-; NK-5; NK-6; MK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-§; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-1§; OK-17; OK-18;
B2.B.04(Ma) HpERaunnanRan pakTika OK-13; OK-20; ONK-1; ONK-2; OMK-3; ONK-d; ONK-5; NMK-1; NK-2; NK-3; NK-4; NK-5; NK-6; NK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-14; OK-17; OK-18;
B3 R e TR R TR ET A OK-19; OK-20; ONK-1; OMNK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; MK-3; NK-4; NK-5; NK-&; NK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-1§; OK-17; OK-18;
E1.6 EsstEa OK-13; OK-20; ONK-1; OMNK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; MK-3; NK-4; NK-5; NK-&; NK-7
33WHTa BINYCKHOH KBAN HGMKAWHCHHOH pagoTel, QOK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-14; OK-17; OK-18;
B3.6.01 BKNIOY3A NCArCTOBKY K NPCUSAY PE Z3WMHThI W OK-19; OK-20; ONK-1; ONK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; NK-3; NK-4; NK-5; NK-§; NK-7
NPoUEAYPY SAWHTEI
[eTa Pp— OK-3; OK-8; OK-20; ONK-4; ONK-5; NK-1; NK-6
[o1a.6 BapWaTuaHas 4acTh OK-3; OK-8; OK-20; ONK-4; ONK-5; NK-1; NK-G
©TA. 6.4 MepeBoa HAY YHO-TEXH HYECKOH NHTEPaTYphI OK-3; ONK-4; ONK-5; NK-1
DTA.B.02 PaXaaHCKAA 33IWNHTE B YPESBLIYAHHLIX CHTYAUMAX OK-8; OK-20; NK-6
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Wtoro Kypc 1 Kypc 2 Kypc 3 Kypc 4
bas.% | Bap.% AB(or e Bcero |Cem1 |Cem 2 ||Becero |Cem3 |Cem4 ||Bcero |[Cem5 |Cem6 ||Becero |Cem7 | Cem8
Bap.)% | Mum. I Makc. I ®aKT
WToro (c dakynsTaTusami) 233 257 245 61 32 29 64 32 32 60 30 30 60 30 30
Toro no ON (6es dakynbTaTHBEOE) 228 252 240 60 31 29 60 30 30 60 30 30 60 30 30
AucumnimHel (Moaynm) 51% 49% 32% 210 219 210 60 31 29 58 30 28 57 30 27 35 26 9
BasoBas 4acTb 102 117 107 53 24 29 31 21 10 16 8 8 7 7
BapuaTuBHaa YacTb 102 108 103 7 7 27 9 18 41 22 19 28 19 9
MpaKTuiki 0% 100% 0% 12 24 21 2 2 3 3 16 4 12
BapuaTuBHasa YacTb 12 24 21 2 2 3 3 16 4 12
locyaapcTBeHHan MTOroBan aTTecTaumsa 6 9 9 S S
bazoBas 4acTb 6 9 9 9 9
DaKyNbTaTUBbI 5 5 5 1 1 4 2 2
BapuaTuBHaa YacTb 5 5 5 1 1 4 2 2
O, dakynsTaTuesl (8 nepuoa TO) 59 - 59.8 | 53.7 - 62.6 | 64.7 - 62,6 | 59.1 - 57.7 | 42.3
I VOURE SR W Or, dakynsTaTuesl (B Neproa 3K3. cecomi) 42.3 - 36 43 - 57.6 | 38.2 - 28.8 36 - 60
KoHT. pab. (On 6es snekT. Kypcos no ¢ms.K.) 23.3 - 25.2 | 19.6 - 215 | 22.7 - 24.3 | 25.7 - 27.1 | 16.7
KoHT. pab. (anekT. Kypcol no ¢ms.K.) 2.6 - 1.8 3.7 - 3.9 3.9 - 3.9 1.9 -
3K3AMEHbI (3k3) 7 3 4 7 4 3 5 2 3 3 3
ObasaTensHbie hopMbl KOHTPONS S = 2 2 -~ = = 2 8 2 % 2 =
3AYETB! C OLIEHKOM (3a0) 5 3 2 3 1 2 4 2 2 4 3
KYPCOBBIE PABOTHI (KP) 1 1
MPOLEHT ... 33HATMI OT aYAMTOPHbIX Je Mo - B3 45 %
B MHTEpaKTUBHOM dopme 12.9%
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HoMep ASSpeBuaTypa FazeaHue kadeaphl
1 OpraHuyecKoH XHMHK
2 DUIH KW
3 DUIHYETKOH XHMHK
4 O5WeH W HEOPraHWYETKSH XHMHH
5 AHANHTHUETKCH 1M MHH
& KonnouaHol XMMU K|
7 KBaHTCBOH XHMUK
8 BLICWEH M3aTEMATHKNH
g WHCCTPaHHbIX S3bIKOB
10 OBwed XM MHYECKOH TEXHONOTHU
11 MpoUeCcoB W aNNapaToB XHMHUECKTH TEXHONCTHK
12 SNEKTPCTEXHHKH W 3NEKTPOHH KW
13 MexaH WK1
14 CTAHQAPTHZAUMM W M HKEHE PHC-KCMNLKOTE PHOH rpadhHKkK
15 MeMEPAHHOH TEXHONOTHK
16 WCTOPHH M NCNHTONCTHK
17 DUNCCTMK
19 Pycckore aseika
20 DUIHYECKOTT BOCNHTAHHA
21 O5WeH TEXHONCrHH CHNMKATCA
22 YW MHUSCKOH TEXHONOMHW CTEKNA W CHTANNCE
23 YHMHUSCKOH TEXHONOTHH KEPAMHKH W CrHEYNOPCE
24 YW MHUSCKOH TEXHONOITHH KOMNOSHUMCHHEIX W BAXYLWHX M3TEPHANCE
25 XHMHW BLICOKHX SHEPTHA W PAAHOIKONOTHH
2% TEXHONOTH M PEAKHX 3NEMEHTCE W HAHCMATEPHANCE HA WX OCHOBE
27 TexXHONCrHH HSCTCNCE W BOAOPCAHCH SHEPreTHKH
28 HaHOMATEpPHANCB W HAHOTEXHONOT WM
23 TeXHONCrH H HEOPTraHWYECKHX BELWECTE W SNEKTPOXH MHYECKHX NPOHECACTE
£ XHMHH W TEXHONOTHH KPHCTANNCH
31 ¥XHMHH W TEXHONOTHH CPraHWYeCKore CHHTEEa
32 TeXHONCTH W XHMHKC~PaPMaUEBTHYECKHX H KCCMETHYECKH X CPEACTE
33 XHMHYETKOH TEXHONCTHH YrNEPCAHEIX MATEPHANCE
14 XHMHH W TEXHONOTHH GHOMEAHLLWHCKK X NPENAPaToR
35 TeXHONCTH H CCHOBHOMS CPraHMYecKore H HedhTexXH MHYECKore CHHTE3a
6 TeXHONCrH W TCHKOTS CPraHWueckors CHHTES3 W XHMHH KpacuTenei
37 SKCNEPTHSEI B ACNHHI- W HAPKCKCHTPCNE
18 YW MHUYSCKOH TEXHONOIHH NCNMMEPHBIX KOMNOSHUHCHHLIX NAKOKPACOUHEIX MATEPHANCE W NOKPLITHH
33 YW MHUSCKOH TEXHONOMHH NNACTHUYECKHX MaCC
40 TexHonoru M nepepadoTki NNacTMacc
41 XHMHH H TEXHONOTHH OPraHWUECKHX COBAMHEHWH 330Ta
42 YXHMHH W TEXHONOTHH BLICOKCMONEKYNAPHLIX COBAWHEH Wil
43 TexnotdepHOl G830NaCHOCTH
44 KHESPHETHKH XHMHKC-TEXHONOrHYECK HX NPoUeCcen
45 KoMNBIOTE PHC-HHTEMPHPCBAHHEIX CHCTEM B XMMHUECKOH TEXHONCIHH
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Homep ASSpeanaTypa Fazpanue kadeapel
46 WH DOPMAUHCHHBIX KOMN BIOTE PHEIX TEXHONCTHH
47 BuoTeXHONOrHK
48 MPCMBILWNEHHTH SKONCTHMH
49 SKOHOMHYECKOH TECPHH
5 MeHeKMEHTE W MAPKETHHIA
51 [PaM0aHCKOre, aBTCPCKCre  3KONOrHYECKkere Npasa
52 KPHMHHANUCT KK W YrONOBHOTC Npasa
53 [oCynaPCTBEHHC-NPABCBLIX AHCULHNNHH
54 TIOrUCTHKW W SKCHOMWYECKOH WHODOPMATHKKH
55 WHDOPMATHEH W KCMNLIOTEPHOTS NPOEKTHPCBAHKA
56 SKCONOTHH MEraNCNHCOB
57 IOHEC KO '"32neHan XMMHA AN YCTOHUMBOrS Pa3BHTHA"
58 Couxonoruu
59 MHHOBAUMCHHBIX MATEPHANCE W Z3WMHTEI OT KOPPOSHH
&0 YUeGHO-HAYYHBIH UEHTP MarHCTEPCKOH NOArCTOBKH "BHoMaTepuant!”
61 EXK PAH
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