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1. OBIIME ITOJIOXKXEHUSA

1.1. OcHoBHasi o0pa3oBaresibHasi MporpaMMa OaxkajgaBpuara (jajee — nmporpaMmma
0akanaBpuata, OOIl 6GakamaBpmarta), peanu3yemas B COOTBETCTBUM C (QeaepabHbIM
roCcy/IapCcTBEHHBIM 00pa30BaTeNIbHBIM CTAaHJAPTOM BBICHIET0 00pa3oBaHusd (eaepaabHbIM
roCy/1apCTBEHHBIM OIO/IKETHBIM o0pa3oBaTeNbHBIM YUPEXKIEHUEM BBICILIETO
npodeccuonanbHoro oOpazoBaHusi «POCCHICKHMI XMUMHKO-TEXHOJOTMYECKHH YHUBEPCHUTET
umenu J[.M. MenzaeneeBa» MO HaIpaBJICHUIO TOJATOTOBKU BbIciiero oOpazoBanus 28.03.03 —
«Hanomarepuaiipl» HampaBlIeHHOCTh (MPO(UIIb) TMOATOTOBKA «XUMHYECKas TEXHOJOTHSI
HAaHOMATEPHAJIOBY, TMPEACTABIACT COOON KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OOpa3OBaHMUS,
OpraHU3aIMOHHO-TIEJaTOTMUECKUX YCIIOBUHM, (JOpM aTTecTaluu, KOTOPBIM MPEICTaBIECH B BHJIE
oO0rmIel XapakTepUCTUKH MPOTrpaMMbl OakanaBpuara, yq4eOHOro IUIaHa, KaJICHAApHOTO Y4eOHOTro
rpaduka, pabouux mNporpaMM AMCLUMUILIAH, MOPOrpaMM MPAKTUK, OLICHOYHBIX CPEJCTB,
METOUYECKMX MAaTEPUAJIOB.

1.2. HopMaTuBHBIE JIOKYMEHTBI Uil Pa3padoTKu MporpaMmsbl 0akajaBpuara o
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

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

— [Ipukaz Munobpuayku Poccum ot 07.08.2014 Ne 938 «OO6 yrBepkaeHUH
(denepaibHOrO0 TOCYJIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa BBICIIETO O0pa3oBaHUSA I10
HanpasneHuto noarotrosku 28.03.03 Hanomatepuansl (ypoBeHb OakanmaBpuara)» (mamee —
®I'OC BO no nanpasnenuto moarorosku 28.03.03 Hanomarepuaisl (ypoBeHb OakaiaBpuara);

- [Tpuxaz MunucrtepctBa oOpa3oBaHusi U Hayku Poccuiickoit ®enepauuu ot
05.04.2017 Ne 301 «O6 yrBepxknenun Ilopsnka opraHu3zalid W OCYIIECTBICHUS
00pa30BaTebHON JEATSIBHOCTH 10 00pa30BaTEIbHBIM MPOTrPaMMaM BBICIIETO OOpa30BaHUS —
nporpaMmmam 6akaiiaBpuaTa, porpaMMaM CHelHalnTeTa, 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
3HAHWHA, YMCHHM, HABBIKOB, OIBITA JCSITCIILHOCTH M TIOJTOTOBKM K 3allWTe BBITYCKHOU
KBAJTM(PHUKAIIMOHHOHN paboThI.

[lonyuenne oOpa3oBaHMsl 1O mporpaMMe OakajlaBpuaTa JIOMYCKAaeTCd TOJIBKO B
o0pa3oBaTeNnbHOI OpraHu3aliy BhICIIEro o0pa3oBaHus (Janee - OpraHu3aims).

OO6yuenue 1o 00pa3oBaTeNbHOW MPOTpaMME BBICHIETO O0O0pa3oBaHUsI — MPOrpPaMMe
OakamaBpuata B 00pa30oBaTENbHOM OpPraHU3alliU OCYIIECTBISAETCS B OYHON (opMe 0OydeHHs.
O06nem nporpammel 6akanaBpuaTa coctaBiseT 240 3a4eTHBIX eAUHUIL (3.€.) BHE 3aBUCUMOCTH OT
dbopMbl 00y4YeHHs, MPUMEHSIEMBIX OO0Pa30BATENBHBIX TEXHOJIOTHH, pealu3aldd MPOrpaMMBI
OakamaBpuaTa C  HUCIIOJIb30BAaHMEM  ceTeBOM  (opMbl, peanu3aluuu  OOy4deHHs] IO
MHAUBUAYAIbHOMY Y4eOHOMY IJIaHy, B TOM YHUCIIE YCKOPEHHOMY O0yUYEHHUIO.

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

B OYHOH (hopMe 00ydeHHs, BKIIIOYasi KaHUKYJIBI, TPEOCTABISIEMbIE TTOCIIE TTPOX OKIACHUS
TOCY/IapCTBEHHOW MTOTOBOM aTTecTaluu, HE3aBUCHMO OT MPUMEHSEMBIX 00pa3oBaTelbHBIX
TEXHOJIOTHi, coctaBisieT 4 roga. O6beM mporpaMMbl OakajgaBpuatra B o4HOUM popme oOydeHus,
peann3yeMblii 32 OJUH y4eOHbIH roj, cocrasiser 60 3.e.

npu OOyYeHHH TI0 WHAWBHIYAIbHOMY YyYeOHOMY IUIaHY, HE3aBHCHMO OT (HOPMBI
0o0y4yeHHsl, yCTaHABJIMBAETCS 0Opa30BaTENbHONW OpraHM3alredl caMOCTOSATEeNbHO, HO He Oolee
CpOKa MOJIyueHUs: 00pa30BaHMsI, YCTAHOBJIIEHHOTO IS COOTBETCTBYIOLIEH (opmbl 0O0yueHUS.
Jlis WHBANIMIOB W JIMI[ C OTPAaHHMYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbS CPOK IOJY4EHUs
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 OOYYEHUU IO
UH/IMBUIYaJIbHOMY 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 ¢
OTPaHUYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI DJIEKTPOHHOE OOydeHHEe U JUCTaHIMOHHBIC
oOpa3oBaTesibHble TEXHOJIOTUU JIOJDKHBI IPEAyCMaTpUBaTh BO3MOXKHOCTH MpUeMa-Tiepeaadn
UH(OPMALIUHU B TOCTYIHBIX JJIs1 HUX (popmax.

Peanuszanus nporpammsl 6akanaBpraTa BO3MOKHA C UCIIOIb30BAaHHEM CETEBOI (POPMBI.

OOpa3oBarenbHasi [EATEIBHOCTh IO MporpaMMme OakajaBpuaTa OCYIIECTBIICTCS Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepannu, €cid MHOE HE OIPENeseHO JIOKaJbHbIM
HOPMAaTUBHBIM aKTOM OpIaHU3alUH.

CtpykTypa mporpamMmbl OakajlaBpuara BKJIIOYAaeT 00s3aTeIbHYI0 4YacTh (0a30ByI0) H
4acTh, (OPMHPYEMYI0 YYaCTHHKAMU 0Opa30BaTeNbHBIX OTHOIICHUH (BapHaTHBHYIO). OTO
o0OecrieunBaeT BO3MOXKHOCTh peaju3allid TMporpaMM OakaiaBpuaTa, UMEIOUINX Pa3IuYHYIO
HanpaBJIeHHOCTh (MpoQuiIb) 00pa3oBaHMs B paMKax OJHOTO HAIIPABICHHS IMOATOTOBKH (Janee —
HaIpaBJIECHHOCTH (MPOHUIIb) MPOTPAMMBI).

[IporpamMma GakanaBpuaTa COCTOUT U3 CIAEAYIOIINX OJIOKOB:

brok 1 "JlucuumiawHel (MOIynH)", KOTOPBIM BKJIIOYACT JUCHUILIMHBI (MOIYJIH),
OTHOcsMecs K 0a30BOM 4YacTU IpPOrpaMMbl, U AUCUMILIMHBI (MOIYJHM), OTHOCAIIUECS K €€
BapHaTUBHON YacTH.

brox 2 "llpakTuku", KOTOpBIA B MOJHOM OOBEME OTHOCUTCS K BapHaTUBHOM YacTH
POTPaAMMBIL.

brnox 3 "l'ocynapcTBeHHass MTOroBasi aTrTecTauud', KOTOpbIH B IIOJHOM 00beMe
OTHOCUTCS K 0a30BOil 4YacTH MpOrpaMMbl U 3aBepIIaeTCs IMPUCBOCHHEM KBaTu(UKalUY,
YKa3aHHON B MeEpevyHE CIELMAIbHOCTEH W HaIpaBJIEHUH MOATOTOBKH BBICIIEr0 0Opa3oOBaHUS,
yTBepk1aeMoM MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit Denepamu.

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 yacTh
BapuaTuBHas yacth 12-24
baok 3 | I'ocynapcTBeHHasi HTOTOBasi ATTECTALMA 6-9
basoBas gacTp 6-9
O0bem nporpamMMsl fakajiappuara 240

JlucuutuiHel (MOIYJM) W TIPAKTHUKH, OTHOCAIIMECS K 0a30BOM YacTH MpPOTrpamMMbI
OakanmaBpuaTa, SIBISIOTCA 00s3aTEIbHBIMH IS OCBOCHMSI OOYYaroIIUMCS HE3aBUCHMO OT
npouiIsl MPOTpaMMbI, KOTOPYIHO OH ocBamBaeT. HabGop muctumivnH (MOmyliel) M TMPaKTHK,
OTHOCAIIMXCS K 0a30BOl yacTH mporpammbl OakaiaBpuara, oOpa3oBaTelibHAs OpPraHU3ALUSA
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).




Jucrunauael (MOayan) 1o (utocopuu, NCTOPUNA, HHOCTPAHHOMY SI3bIKY,0€30TTaCHOCTH
KHU3HEICATEIIFHOCTH PeaIn3yIoTCs B paMKax 06a3oBoi yactu bioka 1"{ucrummuas! (Moxynun)"
nporpaMmMsl OakanaBpuara. O0beM, coepKaHue U MOPAJOK pealn3aliuy YKa3aHHbIX JUCLUIUIMH
(Momyseil) onpenensaoTcsl OpraHu3aluell CaMOCTOSITEIBHO.

JucuuiuinHel (MOAynH) 1o (GU3MUECKOM KylbType U CHOPTY PEalU3yIOTCSl B paMKax:
6azoBoii wactu bioka 1 "lucuummuasl (Moxynu)" mporpammbl OakanaBpuata B oObeMe He
MeHee 72 akaJleMHU4ecKUX 4acoB (2 3a4eTHbIE €AMHULBI) B OYHOH opme 00yUueHHUs; SIEKTUBHBIX
JUCLMIUINH (Moayiei) B oObemMe He MeHee 328 akaJeMHYeCKMX YacoB. YKa3aHHbIE
aKaJeMUYEeCKHEe 4Yachl SIBIAIOTCA OO0S3aTENBbHBIMU Ul OCBOCHMS M B 3a4€THBIE E€IMHUIBI HE
HIEPEBOJATCS.

JucuuiuinHel (MOAYIU) MO (PU3MYECKOM KYJIbType M CHOPTY pPealu3yloTcs B MOPSJIKE,
YCTaHOBJIEHHOM oOpraHusanueil. [is MHBaIWAOB M JIMII C OTPAaHUYEHHBIMU BO3MOYKHOCTAMHU
3JI0POBbsl OPraHU3alMsl YCTAHABIMBACT OCOOBIM MOPSIOK OCBOEHUS JUCLMIUIMH (MOXyJei) mo
($u3uUeCcKoil KyIbType U CIIOPTY C YU€TOM COCTOSIHUS UX 3/J0POBBSI.

JucuuiuinHel  (MOIyJM), OTHOCSIIMECS K  BapUaTUBHOM  4acTH  [POrpamMMbl
MarucTparypsl, mnpaktuku (B ToM umciae HUP) ompeaenstor HampaBieHHOCTh (TPOQUIIB)
nporpaMMbl.  JIMCUMIUIMHBL (MOZAY/IM), OTHOCSIIMECS K BapuUaTUBHOM YacTH IPOrpaMMbl
OaxanaBpuaTa, oOpa3oBaTeibHasi OpraHu3alus ONPEIENIIeT CaMOCTOATENbHO, B TOM YHUCIIE JUIS
dopmupoBanus npoduist nporpammsl, B oobeme, yctanoBieHHoM PI'OC BO no HanpaBieHuto
nonroroBkn 28.03.03 — «Hanomarepmaner». Ilocie BeiOOpa oOywarommmcs mpoduis
IporpaMMbl  HabOp COOTBETCTBYIOIIUX BBIOpAaHHOMY NOPOGUII0 AUCHUIUIMH (MOJyJEH)
CTaHOBUTCS 0053aTENbHBIM ISl OCBOCHMSI 00YUarOIIMMCS.

B buox 2 «lIpaktuku» BXo#iAT ydeOHas M THPOU3BOJICTBEHHAs, B TOM YHUCIIE
IpeUIUIOMHAs IPAKTUKH.

Tunsl yueOHON TPaKTUKH:

- IPAKTHKA MO MOJIYYCHUIO IEPBUYHBIX TPOPECCHOHATHLHBIX YMEHUH U HABBIKOB.

Crioco6b! npoBeieHNs y4eOHOM MTPAKTUKHU:

- CTallMOHApHAas;

- BbI€3/1HAS.

[Tpou3BoacTBEHHAs MPaKTHUKa MPOBOJUTCS B CIEAYIOLIUX Gopmax:

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

- Hay4HO-HCCIeI0BaTeNbcKas pabdora.

CrniocoOslI poBeieHUs] NPOU3BOJCTBEHHON PAKTUKU:

- CTallMOHapHas;

- BbIE3/THASI.

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

IIpu pazpaboTke mporpamm OakanaBpuara oOpa3oBaTelbHAs OpPraHM3aLUs BHIOHMpaeT
dbopMbI NpOBENEHUSI NPAKTHK B 3aBUCUMOCTH OT BMJa (BHJIOB) J€ATEIbHOCTH, Ha KOTOPBIH
(KoTOpble) OpUEHTHpOBaHA oOpa3oBarTenbHas mporpamMma. OOpa3zoBaTenbHas OpraHU3aLUSA
UMEeT TPaBO YCTAaHOBUTHb MHbIE (OPMBI MPOBEACHUS MPAKTHUK JOMOJIHUTEIBHO K
ycranoBiaeHHbIM PI'OC BO no nanpasnenuto noarorosku 28.03.03 Hanomatepuanisl.

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

JUis Uil ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbSI BBIOOP MECT MPOXOXKIECHUS
NPAaKTUK YYUTHIBAET COCTOSIHUE 3[J0POBbs U TPEOOBaHUS MO JOCTYITHOCTH.

B bnoxk 3 «l'ocymapcTBeHHas HMTOroOBas aTTECTalMs» BXOJMWT 3alUTAa BBITYCKHOMN
KBaMpuKannoHHoH paboTs! (BKP), BKitoyast moAroToBKy K MpoOLEAype 3allMThl U MPOLEenypy
3alUTHl, a TaKKe IMOArOTOBKAa M cJada TroCyJapCTBEHHOTO HK3aMeHa (eciau OpraHu3alus
BKJIIOYMJIA TOCYIaPCTBEHHBIN 3K3aMEH B COCTAaB rOCY1apCTBEHHON UTOrOBOW aTTECTAIUN).



[Ipu paspaboTke mporpamMmbl OakamaBpuaTa oOydaronuMcs oOecriedeHa BO3MOXKHOCTh
OCBOGHHUS TUCIHHIUIMH (MOJIyJei) 1mo BbIOOpY, B TOM 4YHCIE CHEIUAIM3HPOBAHHBIC YCIOBHS
MHBaJMJaM U JIMIAM C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3]I0pOBBs, B 00beme He MmeHee 30
MPOLICHTOB BapuaTUBHOM yacTu broka 1 «Jlucuumiunel (MOIyIN)».

KonnuecTBo 4acoB, OTBEJACHHBIX Ha 3aHATHUS JIEKLIMOHHOIO THIA, B 1esioM 1o bioky 1
«ducturumael (Moynn)» cocTaBisieT He Oosiee 50 MPOLEHTOB OT OOIIErO KOJUYECTBA YacOB
ayJIUTOPHBIX 3aHATUH, OTBEACHHBIX Ha peanu3anuio 3Toro bioka.

1.4. TpebGoBanus K NOCTyNAKIIEMY

TpeboBanusi K MOCTyMAKOMEMy ONPEISISIIOTCS (enepalbHbBIM 3aKOHOATEIIbCTBOM B
obnactu oOpaszoBanusi, B ToM uucie [lopsaakom mpuema Ha oOydeHHe MO 0Opa30BaTEIbHBIM
mporpaMMaM BBICIIETO O0pa3oBaHUsT — MporpaMmaMm OakandaBpuaTa Ha COOTBETCTBYIOIIUI
y4eOHBIN TO/I.

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

2.1. O6nacth npodecCHOHATILHOM AeATEJILHOCTH BHIMYCKHUKA

BroimyckHuk, ocBouMBIIMK mporpammy OakalaBpuaTa, B COOTBETCTBUU C BHUIAMH
po(heCcCHOHATLHOM JEATSIILHOCTH, Ha KOTOpPHIE OPHEHTHPOBAaHA Nporpamma OakalaBpHara,
TOTOB pelIaTh CIeAyIoUue NpodeccHoHaNbHbIC 3a0auu:

HAYYHO-HCCJIEeA0BATEIbCKAS U PACYECTHO-AHAJTUTHYECKAS AeSITeJIbHOCTD:

cOop M aHanmM3 JaHHBIX O CYIIECTBYIOIIMX THUIAX M MapKaxX HaHOMAaTepUAIOB U
HAHOCHCTEM, MX CTPYKTYpE U CBOWCTBAaX NPUMEHHUTEIBHO K PEIICHHIO MOCTABJICHHBIX 3aJ1ay C
UCIOJIb30BaHUEM 0a3 TaHHBIX U IMTEPATYPHBIX UCTOYHUKOB;

ydqacTe B paboTe TpyHmbl CHCIUAINCTOB TIPH  BBIINOJHEHUH HSKCIEPUMEHTOB,
MIPOBEJICHUIO PacueToB U 00pabOTKe MX pPEe3yNbTAaTOB MO CO3/IaHUI0, UCCIEAOBAHUIO U BHIOOPY
HAaHOMATEPUAJIOB M HAHOCHCTEM, OLIEHKE HKCIUTYaTAlMOHHBIX XapaKTEPUCTHUK C TMOMOIIBIO
KOMIUIEKCHOTO aHallh3a CTPYKTYphl U (PU3UKO-MEXaHUYECKUX, KOPPO3UOHHBIX M JIPYTHX
CBOMCTB, YCTOMYMBOCTH K BHEIIHUM BO3JICHCTBUSIM;

cOOp HAYYHO-TEXHUYECKOW HH(POPMAIH IO TEMAaTHKE SKCIIEPUMEHTOB JIJIsi COCTABJICHUS
0030pOB, OTYETOB M HAYYHBIX IMYOJIMKAIIUNA, YIaCTHE B COCTABICHUH OTUETOB 10 BHITTOJIHEHHOMY
3aJaHUIO;

NMPOU3BOACTBECHHAS M NMPOEKTHO-TEXHOJOTHYeCKas 1eATeJIbHOCTD

JIENIONPOU3BOICTBO U O(hOpMIIEHUE MPOSKTHOU U paboyeil TeXHHUUECKON JTOKYMEHTAIIUH,
3amucedl U MPOTOKOJIOB; MPOBEPKA COOTBETCTBHS pa3padaThIBAEMBIX MPOEKTOB U TEXHUYECKOU
JOKYMEHTAllMM HOPMATUBHBIM JIOKYMEHTAM;

y4acTH€ B TMPOU3BOACTBE HAHOMATEpPUAJIOB W  HAHOCHUCTEM C  3aJaHHBIMHU
TEXHOJOTUYECKUMU u (GyHKIIMOHATBHBIMU CBOMCTBAMH, MIPOEKTUPOBAHUHU
BBICOKOTEXHOJIOTHYHBIX MPOILIECCOB B COCTAaBE MEPBUYHOIO MPOECKTHO-TEXHOJIOTHYECKOTO WU
HCCIIEIOBATENIBCKOrO MOAPA3IECICHUS;

KOHTPOJIb KAYECTBA BBHIITYCKAEMOUN MPOIYKIIUH;

ydyacTHe B paboTe MO CcTaHJapTU3allld, TMOJATOTOBKE M MPOBEIACHHUIO CcepTHU(UKALNN
MIPOIIECCOB, 00OPYIOBaHUSI 1 HAHOMATEPUAIOB, HAHOCHCTEM, a TAaK)Ke U3/IeTTNI Ha X OCHOBE,

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

2.2. O0bekThI MPOdeccHOHAIBLHOM 1eATeJIbHOCTH BbIIYCKHUKA
O0bekTamu MPOPECCHOHANBHON AESITENFHOCTH BBITYCKHUKOB, OCBOMBIIHUX MPOTPaMMy
OakanaBpuarta, SIBJISIOTCS:



- OCHOBHBIE TUIIBl HAHOMATEPUAJIOB U HAaHOCHCTEM HEOPraHMYECKON (METAJUIMYECKUX U
HEMETAJUIMUYECKUX) U OPraHn4YecKor (MOJIMMEPHBIX, YTIAECPOIHBIX) TPUPOIbI, TBEPABIC, KUAKUE,
resieo0pasHble, adpO30JIbHbIE, BKIIOYAsi HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbBIC TTOKPHITHS;

- METOJbl HCCIIEIOBAaHUM, HWCHBITAHWN, JUArHOCTUKM M  KOHTPOJSI KauecTBa
HAaHOMAaTepHaJioB, MOay(paOpHKaTOB, 3arOTOBOK JeTalei W H3[eNuid Ha UX OCHOBE, TBEPIBIX,
KHUJIKUX, TelIeoOpasHbIX M a’pO30JbHBIX HAHOCHUCTEM, METOJbl TUArHOCTUKM W aHaJIn3a
HAHOJIMCIIEPCHBIX YAaCTHUIl, HAHOIIJICHOK U HAHOCUCTEM;

- BCE BHJIbl HCCIIEJOBATEILCKOTO, KOHTPOJIBHOIO U MCIIBITATEIBLHOIO 00OpYyI0BaHUS,
AQHAIUTUYECKOM ammapatypbl, KOMIIBIOTEPHOE IporpaMMHoOe obecriedeHue aiasi oO0paboTKu
pe3yJIbTaTOB M aHAIM3A MOJYYCHHBIX TAaHHBIX, MOJCITUPOBAHMS MPOLIECCOB CHHTE3a U (PU3UKO-
XUMHUYECKHX CBOMCTB HAHOMATEPUAIIOB;

- TIpOLECCHl MONy4YeHHs, 0OpaboTKM M MOAM(UKALMU HAHOMATEPHAJIOB, BKIIIOYAs
HAHOCTPYKTYPHbIE TUICHKU U MOKPBITHUS, 0Ty(paOprKaTOB, 3arOTOBOK JeTajlei 1 U3JeIUi Ha UX
OCHOBE, a TAK)K€ TEXHOJIOTMUECKHE IIPOLIECCHI C YYACTUEM HAaHOCTPYKTYPUPOBAHHBIX CPEL;

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

2.3. Buabl npodeccuoHaNbHOM 1eATeJILHOCTH BIITYCKHUKA

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

HAy4YHO-HCCIICIOBATEIIbCKAS H PACUCTHO-aHATMTHYCCKAS;

MIPOU3BOJICTBEHHAS M MPOCKTHO-TEXHOJIOIHUECKal.

[Tpu pa3paboTke U peanu3anuu mporpamMm OakaiaBpuaTa oOpa3zoBaTelIbHAsS OPraHU3aAINS
OPUCHTUPYETCS Ha KOHKPETHBIA BUJ (BHUIbI) MPO(ECCHOHATBHON NEATEILHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBUTCS OakalaBp, HCXOAS W3 TOTPEOHOCTEH pBIHKA Tpyda, HAy4dHO-
UCCIIEIOBATEIBCKOTO U MaTEPUATBHO-TEXHHUYECKOT'O pecypca 00pa3oBaTeIbHOM OpraHu3alny.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI BAKAJIABPUATA

3.1. B pe3ynbTrate OCBOEHHUS MPOTPaMMbl OakajaBpuaTa y BBITYCKHHKA JOJIKHBI OBITh
chopMUpOBaHBl  OOMIEKYJIbTYpHBIE,  OOMIEPOPECCHOHANbHBIE W  MPOQPECCHOHATbHbBIE
KOMITETEHITHH.

3.2. BobmyckHuk mporpamMmbl 0OakajgaBpuaTa JIOJDKEH 00JanaTh  CIEAYIOIIUMHU
00meKyJIbTypHbIMH KoMneTeHuussmMu (OK):

- CIOCOOHOCTBIO UCHOJIB30BAaTh OCHOBHI (PMIIOCO(CKUX 3HAHUH, aHATM3UPOBATh TJIaBHbIE
ATarbl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO PAa3BUTHSA JJISI OCO3HAHHS COLMAIBHOW 3HAYUMOCTH
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 THCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax Il pelleHUs 3a7ad  MEXKIMYHOCTHOTO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

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

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

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh OOLIENpPaBOBbIE 3HAHMS B Pa3IMUHBIX cdepax
nesirenbrocTH (OK-6);

- CITOCOOHOCTBIO TTOJIEPIKUBATH JTOJKHBIN YPOBEHB (PU3UUECKOM MTOATOTOBICHHOCTH IS
o0ecrieueHns OJTHOLIEHHOH colmanbHO# 1 npodeccnonansHol nesitenbHoctH (OK-7);

- CITOCOOHOCTHIO UCTIONB30BaTh MPUEMBI TIEPBOW TTOMOIIM, METO/IbI 3aIIUTHI B YCIOBUSIX
upe3BbruaitHbix cutyanuii (OK-8);



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

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

- CIIOCOOHOCTBIO  HAaxOJIUTh  OPTraHU3ALMOHHO-YIPABICHYECKHE  pEIlIeHUus B
HECTaHAAPTHBIX CUTYAIUSX ¥ TOTOB HECTH 32 HUX O0TBeTCTBeHHOCTH (OK-11);

- CIOCOOHOCTBbIO KPUTHUYECKH OLIEHWBAaTh CBOM JOCTOMHCTBA M HEIOCTAaTKH, HaMe4aThb
IyTH U BBIOUPATh CPEJCTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

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

- CHOCOOHOCTBIO MOHMMATh CYIIHOCTh W 3Hau€HHEe HH(OpMALMM B PAa3BUTUHU
COBPEMEHHOT0 MH(POPMAIMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIOIIUE B
3TOM TIpolecce, cOOMI0AaTh OCHOBHBIE TpeOoBaHMsI MH(GOPMAIMOHHON O0€30IMacHOCTH, 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 TIIO0ATHHBIX KOMIBIOTEpHBIX ceTsx (OK-
16);

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

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJDKHOTO YPOBHS (PM3UYECKON MOATOTOBICHHOCTH IS
obecreyeHus MOJHOLEHHON COIMaIbHOMI U podeccronanbHol aesrenpaoctu (OK-18);

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

- TOTOBHOCTBIO K pealu3alyy IpaB M COOIMIOJCHUIO OOS3aHHOCTEH TIpa)KJIaHWHA, K
IPaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY ToBeneHuto (OK-20).

3.3. BBbINYCKHHMK, OCBOMBINMI mporpamMmy OakajaBpuara, JOJDKEH 00JaaaTh
cienyomrMu oomenpodeccnonaibabiMu komnerennusaivu (OIIK):

- CIIOCOOHOCTHIO MPUMEHATh 0a30BbI€ 3HAHMSI MATEMAaTHYECKUX U €CTECTBEHHOHAYUYHBIX
JUCLUMIUIMH, JAMCUUIUIMH OO0INenpoecCHOHAIbHOIO IMKIa B 00beME HEOOXOJUMOM B
npoecCHOHANBHOM  JIeATENbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOUIMX  HayK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pEe3yJbTaTOB MAaTEMaTHYECKOI'0 aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE TIOJOXKEHHUS M METO/Abl COLMAIbHBIX,
TYMaHHUTapPHBIX U YKOHOMHUYECKHX HAYK TPHU PEHICHWH MPO(ECCHOHANBHBIX 3a7ad C YU4eTOM HX
HIOCIIeICTBUI 175 001ecTBa, SKOHOMUKH U dKojorun (OITK-2);

- COCOOHOCTHIO MPUMEHSATH OCHOBBI METOJIOB MCCIIEJOBAHMS, aHAIU3a, JUArHOCTUKH U
MOJICIUPOBAHMs CBOMCTB HAaHOMATEpUANIOB MU HAHOCHCTEM HEOPraHMYECKOM M OpraHudecKoi
IPUPOJIBI, B TBEPAOM, KUIAKOM, TeJIe00pa3HOM, a3pO30JIbHOM COCTOSIHUM, BKJIIOYasi HAHOIJIEHKU
¥ HaHOCTPYKTYPHPOBaHHbBIC MMOKPBITHS, BHYTPEHHNE U BHEIIHUE TPAaHUIIBI pa3ena ¢a3, a Takke
(GHU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX yuactuem (OITK-3);

- CIIOCOOHOCTBIO NMPUMEHATh HABBIKM cOOpa JaHHBIX, U3YYEHUs, aHaIu3a U 0000LIeHUS
Hay4YHO-TEXHUUYECKON MH(pOpMalMK MO0 TeMaTHKe HCCIeA0BaHUsA, pa3padOTKH U UCTOIb30BaHUS
TEXHUYECKOH JOKYMEHTAllMM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB IO  BOIpPOCaM
MHTEJJIEKTYaJIbHOU COOCTBEHHOCTH, MOJATOTOBKM JIOKYMEHTOB K MAaT€HTOBaHUIO, 0(OPMIICHUIO
Hoy-xay (OIIK-4);

- CIIOCOOHOCTBIO pellaTh CTaHAApTHBIE 3aJaud MPOo(ecCHOHANBHOM NEesSTeNbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KylIbTyphl C IPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIIOTHH WM C YYEeTOM OCHOBHBIX TpeOOBaHWU HH(POPMAIMOHHON
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-HCCJIe0BATEIbCKASl H PACYETHO-AHAINTHYECKAS 1eATeJbHOCTh:

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

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIE INPEACTaBIECHUS HAyK O
CBOWCTBaX BEILECTB U MATEPUAIOB IPH MEPEX0Je X B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJJHO
U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBA BEILECTB M MAaTepUasoB, B3aUMOJCHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskatotie cpenoit (ITK-2);

- CHOCOOHOCTBIO IPUMEHSTHh HaBBIKM HCIOJb30BAaHUS MPUHLUIOB W  METOJIUK
KOMIUICKCHBIX HMCCIIEIOBaHUM, MCIBITAHUA M JAMArHOCTHKH H3ACIHA M3 HAaHOMATepUAJIOB U
IPOLIECCOB HX IPOM3BOJACTBA, OOpabOTKM M MOAM(UKALMK, BKIIOYAs CTaHJApTHBIE U
ceprudukanuonnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO HPHUMEHSTh HABBIKM HCIOJb30BaHUS (1OJ PYKOBOACTBOM) METOJIOB
MOJICIIMPOBAHMS, OICHKH, MPOTHO3UPOBAHMS W ONTUMHU3AIMH TEXHOJIOTUYECKUX IPOLECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTU3ALUH U cepTUUKauu MaTtepranos 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  (TBEPABIX, JKUJAKHMX, TIeleo0pa3HbIX, ad3pO30JIbHBIX), BKIOYas
HAHOIUICHKA M HAHOCTPYKTYPHUPOBAHHBIE MOKPBITHSA, JUISI PEIICHHs MPOM3BOJCTBEHHBIX 3aj1ad,
BJIaJICHUEM HaBbIKaMM BBIOOpAa 3TUX MaTEpUAIOB AJIS 3aJaHHBIX YCIOBHMH OSKCIUTyaTallUHu ¢
y4eTOM TpeOOBAHUN TEXHOJOTHYHOCTH, SKOHOMHUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTHYECKUX TochencTBuil ux npumenenus (I1K-5);

- CHOCOOHOCTBIO TPHMEHSATh HABBIKM HCIOJBb30BAaHUS TEXHOJIIOTUYECKUX OIEpaluni,
000py10BaHUs, HOPMAaTUBHBIX U METOAMUYECKMX MAaTE€pPHAJIOB MO0 TEXHOJIOTMYECKON MOATrOTOBKE
IIPOM3BOJICTBA, KAYECTBY, CTAaHIAPTU3ALNHU U CEPTUPHUKAIIA OCHOBHBIX TUIIOB HAHOMATEPUAJIOB
¥ HAaHOCHCTEM HEOPraHWYEeCKOH M OpraHMYecKOW MpUPOIb! (TBEPHBIX, KUAKUX, TelIe00pa3HbIX,
a’pO30JIbHBIX ), BKIFOYAst HAHOTUIEHKH W HAHOCTPYKTYPUPOBAHHBIE MOKPBITHS, a TAK)KE M3JIEITHN
Ha UX OCHOBE M INPOILIECCOB MOJYYEHHUS C 3JIEMEHTAaMM SKOHOMHMUYECKOrO aHaliM3a U y4eToM
NpaBUJI TEXHUKU O€30IMacHOCTH, MPOU3BOJICTBEHHON CaHUTApHH, MOKApHOH O0€30macHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CHoCOOHOCTHIO TIPUMEHSTh HAaBBIKA HCIIOJNB30BAaHUS TEXHUYECKHX CPEICTB LIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKUX 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'PAMMbI BAKAJIABPUATA

4.1 O01mas xapaKkTepucTHKA 00Pa30BaTeILHOI 1eATeJTbHOCTH

OO6pa3oBarenbHas AATEIBHOCTD MO MpOrpaMMe OakajgaBpuaTa MmpeaycMaTpUBacT:

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

—  TPOBEACHUE NIPAKTUK;

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



— TPOBEJCHHUE KOHTPOJIA KaueCTBAa OCBOEHUS MPOrpaMMbl OakajgaBpuaTa MOCPEICTBOM
TEKYLIEr0  KOHTPOJIA  YCIIEBAaEMOCTH, IPOMEXKYTOYHOM  arrecTanud  OOydarommxcs,
roCyJapCTBEHHON UTOTOBOM aTTEeCTAllUU O0yJaroIUXCs.

4.2. Y4eOHblii IUIaH MOATOTOBKH 0aKaJIaBpPOB

VY4eOHbI TUIaH MOATOTOBKHM OakalaBpoB pa3padOTaH B COOTBETCTBHU C TPEOOBAHHSIMHU
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTENbHOIO CTAaHJApTa 110 HAIPABJICHUIO OJrOTOBKU
28.03.03 — Hanomarepuaibl, yTBEpXKACHHOMY MpHKa3oM MUHHCTEpCTBA 00pa30BaHUs U HAYKH
Poccutickoit ®eneparuu ot 07.08.2014 Ne 938.

B yuebHOM maHe oToOpaskeHa JIOTHUYECKasl IMOCIIEOBATEIbHOCTh OCBOCHHS LUKIOB U
pasnenoB OOIl (gucuMIUIMH, NPaKTHK), OOECHeYUBAIOIIUX (OPMHUPOBAHUE KOMIIETCHLUI.
VYkazana o0masi Tpy10eMKOCTh JUCLHUIUIMH, MOJyJIeH, IPAaKTUK B 3aYETHBIX CIUHHIIAX, a TAKXKe
ux o011as U ayAUTOpHasi TPYAOEMKOCTh B yacax.

VY4eOHbIi 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
(BKITIIOUAss TeopeTHyecKkoe OO0yueHHe, MPAKTUKH, HAYYHbIE HMCCIEIOBAaHUSA, 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. IucuMiinHbl 003aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTaIUs padoyeil MPOrpaMMbl UCHUILIHHBI
«HAnocrpanuplii m3u1k» (b1.6.1)

1. Iear AMCHMIUIMHBI: TPUOOPETCHHE CTYACHTAMH OOIIeH, KOMMYHHKATHBHOM U
npoecCHOHANFHOM KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax S3bIKOBOM
MOJTOTOBKA  TO3BOJIICT  WCIOJB30BaTh  HMHOCTPAHHBIM  S3BIK  MPAKTUYECKHM KAk B
npodeccHoHanbHOM (MPOU3BOJCTBEHHOM M HAy4YHON) MAEATENbHOCTH, TaK W JJIS  Ienel
caMmoo00pa3oBaHMsI.

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

Obnadams cnepyromumu oomekynbTypasiMu (OK), obmenpodeccrnonansupivu (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 JTaHHBIX, U3YUEHHUs, aHAIN3a U 0000IIeH s
HAyYHO-TEXHUUYECKON MH(pOopManuu Mo TeMaTHKe HCCIeA0BaHus, pa3pad0TKU U UCTIOIb30BAHUS
TEXHHYECKOH JIOKyMEHTAllMd, OCHOBHBIX HOPMATHBHBIX JIOKyMEHTOB II0  BOIIPOCaM
WHTEJJIEKTYaTbHOW COOCTBEHHOCTH, TIOJTOTOBKM JIOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMIICHUIO
Hoy-xay (OITK-4);

3Hamy:

OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCUUECKHUX €IUHUI] U OCHOBHBIE CJIOBOOOpa3zoBa-
TeIbHBIE MOJICIH;

PYCCKHE SKBHUBAJIEHThI OCHOBHBIX CJIOB U BBIpaXXEHHH MpodeccuoHaIbHOM peyu;

OCHOBHBIE TIPUEMBI W METOAbl pedepHpOoBaHUS M AHHOTUPOBAHUS JIUTEPATYPHI IO
CHEIHNaIbHOCTH;
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MACCUBHYIO JIEKCUKY, B TOM 4YHCJIe OOUICHAYYHYIO U CHEIHaIbHYI0 TEPMUHOJIOTHIO, He-
00X0IMMYI0 JIJIsl paOOThI HAJl TUTIOBBIMU TEKCTAMH,

IpHeMbl pabOThI C OPUTHHAIBHOM JIUTEPATYPOil 110 CHEMATBHOCTH;

ymemn.

paboTaTh C OPUTHHAIBHOM JTUTEPATYpPOI 10 CIEUATBHOCTH;

paboTaTh CO CIIOBapeM; BECTH JICIOBYIO MIEPEIUCKY HA U3y4aeMOM S3BIKE;

BECTU MEPENHCKY HAa M3YyYAaEMOM SI3BIKE C LIEJIBI0 MEXJIMYHOCTHOTO U MEKKYJIbTYPHOIO
B3aUMOJCHCTBUS;

BECTHU PEUYEBYIO JIEATEIbHOCTh MPUMEHHUTENBHO K chepe ObITOBOM U mpodecCHoHaIbHOM
KOMMYHHUKaIWH;

gnademsn:

MHOCTPAaHHBIM S3BIKOM Ha YPOBHE MEKIMYHOCTHOIO U MEXKYJIbTYpPHOIO OOIIECHHS,
HaBbIKAMU M YMEHHUSMH pEUYEBOW JEATENbHOCTH MPUMEHHUTENBHO K cdepe OBITOBONH U
npodecCHOHATHLHON KOMMYHUKALIMU, OCHOBAMH ITyOJIMYHON peyn;

OCHOBaMU pedeprpoBaHUs U AaHHOTHUPOBAHUS JIUTEPATYPbl HA H3y4aeMOM HHOCTPAHHOM
A3BIKE.

3. KpaTkoe coaep:kaHue JUCHUILINHBI
Mooyns 1. I pammamuyeckue mpyonocmu u3yuaemozo sA3vika
1.1 JInuHble, NpUTSHKATENBHBIE U IPOYHE MECTOUMEHHS.

CrpsixeHue ri1aroyia-cBsizKu.
H3meHenue riarona-cBA3Kd B Qopmax Hactosuiero BpeMeHu. OOpa3oBaHHE pPa3IMYHBIX
BUJIOBPEMEHHBIX (OpM C MOMOIIbI0 Tiarona-cBs3ku. OOpa3oBaHue W ymnorpebicHue Gopm
MaCCUBHOIO 3aJ10Ta.
1.2 [lopsAnoK CIIOB B MPEATIOKESHUN. DMPaTHIECKHEe KOHCTPYKIIUH.
2.1. Uudpunutus. @opmel unpuHUTHBA. [IpogomkenHblil 1 nepexTHbId HHPUHUTUB. DYHKITUN
WHOUHUTHBA B npeiokeHnu. OOpa3oBanne U ynorpediaeHne WHOUHUTUBHBIX 000POTOB THIIA
«CTIOKHOE TOMJIEXKAIEe» M «CIIOKHOE JOMOJHEHHE». BapuaHTbl mepeBoja MHOUHUTHBHBIX
000pOTOB HA PYCCKUM SA3BIK.
2.2. Buno-BpemeHHbIe GopMbI ri1arosnioB. O6pa3oBaHKue MPOCTHIX, MPOJAODKEHHBIX, TEPPEKTHBIX
1 iep(eKTHO-NIPOJOKEHHBIX BpeMeH. BorpocuTenbHble NpeyioKeHNs B pa3IMYHbIX BpeMEeHaXx.
OO6pa3oBaHue oTpULIATENBHBIX (POPM TJ1arosa B pa3iMyHbIX BpEMEHaX.
Mooyns 2. Umenue memamuueckux mekcmos.
YreHne TEKCTOB 110 TEMAM:
1. BBegenue B criennanbHOCTh
2. JI.. Menpeneen
3. PXTY um. [I.1. MenneneeBa
ITonsATHEe 0 BUAAX YTEHMs HA NpuMepax TekcToB o Xumuu, .M. Menneneese, PXTVY um, JI.H.
Meneneesa.
AKTHBHU3a1Us JIEKCUKU IIPOYUTAHHBIX TEKCTOB.
N3yuaroiiee uTeHne HayYHO-TTOMYJISIPHBIX TEKCTOB IO BEIOPAHHOW CHEIMAIbHOCTH.
ITpumepHas TeMaTHKa TEKCTOB:
«Hayka, TeXHOJIOTHS U HAYYHBIE METOABI»
«XHMMHYECKOE MPEATIPUATHUE.
«HaHnomatepuasbl, HAyqHbIE METObI»
«HaHoTexHOIOTNN HA XUMUYECKOM MTPEANTPUATHI.
Jlexcuueckne OCOOEHHOCTHM TEKCTOB HAyYHO-TEXHMUYECKON HaIpaBICHHOCTH. TepMUHOJIOTHUS
HAy4YHO-TEXHUUYECKOH JINTEPATYpPhl HA U3Y4aEMOM SI3bIKE.
Mooynw 3. Ilpakmuka ycmmot peyu
IIpakTHKa yCTHOM pEeYH 110 TEMAM:
1. «I"'oBopuM 0 cebey,
2. «Bropone»,
3. «PaiioH, rae g )KUBy».
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4. «<HanomaTtepuanbl B XUMUYECKON TEXHOIOTHI
MoHosoruueckasl peub Mo TeMe «o cebey. JIekcnueckue 0COOEHHOCTH MOHOJIOTHYECKON pEeyH.
PedeBoil 3THMKET MOBCEIHEBHOrO OOMICHHS (3HAKOMCTBO, IPEICTABICHHE, YCTAaHOBICHHE U
noJyiep)kaHue KOHTAKTa, 3ampoc M cooOmieHne uHGopMmanuu, MoOyXAeHHWe K JEHCTBHIO,
BBIpOKEHUE TIPOCBOBI, cornacusi). DoHeTHYEeCKHe XapaKTEPUCTHUKU HW3Yy4aeMOro s3bIKa.
Oco0eHHOCTH JUAJIOTUYECKOM peuH 10 MPONUIEHHBIM TEMaM.
OO011ee KOJIMYECTBO MOIYIIEH - 3.

4. O0beM y4eOHOMH JUCHHILJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akangem.
€AMHULIAX yacax
Oo0mas TPy10eMKOCTh JUCIHUILJIMHBI 10 Y4eOHOMY MJIAHY 8,0 288
AYJIUTOPHBIE 3aHATHSI: 2,7 96
Jlexiuu (JIek) 0 0
[Tpaktuyeckue 3ausatus (I13) 2,7 96
CamocrositeabHas padora (CP): 4,3 156
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunasr yue6HOM paboThI B 3aueTHbBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 8,0 216
AyIMTOpHBIE 3aAHATHS: 2,7 72
Jlexmm (Jlek) 0 0
[MpakTrueckue 3anstus (I13) 2,7 72
CamocrositesbHas padora (CP): 4,3 117
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«®unocodpun» (b1.5.2)

1. Heab AMCHMIIMHBL. cHOPMUPOBATh Y CTYAEHTOB KOMIUIEKCHOE IMPE/ICTaBIEHUE O
pomn u mecte QuIOCOUN B CUCTEME T'yMaHUTAPHBIX, COLIMAIBHBIX M €CTECTBEHHBIX HAyYK,
NO3HAKOMUTh HUX C OCHOBaMHM (UIOCO(CKOro 3HaHMSA, HEOOXOAUMBIMM JJISi peIIeHUs
TEOPETUYECKHUX H MPAKTUIECKHUX 3a/1a4.

2. B pe3yabraTre wu3ydYeHUsl IMCHMILUIMHBI oOydawummiics 10 mNporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadams cnepyrommumu o6mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHnusamMu:

- CIOCOOHOCTBIO UCHOJIB30BAaTh OCHOBHI (PMIIOCO(CKUX 3HAHUH, aHATM3UPOBATh TJIaBHbIE
ATanbl U 3aKOHOMEPHOCTH HMCTOPUYECKOIO PA3BUTHS JUIsl OCO3HAHMS COLMAIBHOW 3HAYMMOCTHU
cBoeit nesrensHocTr (OK-1);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHHIO, K OOOOILICHHIO, aHAIM3y, BOCIPHUSTHIO
nH(pOpMaIIHH, TOCTAHOBKE LIENIU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIOCOOHOCTHhIO KPUTHUYECKH OLIEHWBATHh CBOM JOCTOMHCTBA M HEJOCTaTKH, HaMeuyaTh
IYTH U BEIOUPATh CPECTBA Pa3BUTHS JJOCTOMHCTB U ycTpaHeHHs HegocTatkoB (OK-12);

3Hamo:

OCHOBHOE COZIep)KaHUE TIaBHBIX (PUIOCO(CKHUX IIKOI M HANpaBJICHUH, MpeacTaBUTENCH
TUX IIKOJ, CBSI3b M pasznuuue HuX (Quiocopckux uaed, cBA3b HCTOPUKO-PHIOCO(PCKUX
KOHIIETIIIMI ¢ COBpEMEHHBIMU Mpo0IeMaMu MHIUBUYaJIbHON M 00IIECTBEHHON KU3HU;

ymemy:
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MOHUMATh M aHAJIM3UPOBaTh MHUPOBO33PEHUYECKUE, COLMAIbHBbIE U HHIUBUIYyalbHbIE
po0JIeMbl COBPEMEHHOMN >KM3HHM; TPAMOTHO BECTH IWCKYCCHIO, apTyMEHTHPOBAaHO OTCTAWBATh
CBOIO MO3MIIMIO MO0 3HAYUMBIM (pritocockuM MpodieMaM COBPEMEHHOM KU3HHU, ONMUpPasiCh Ha
HapaOOTaHHBIN B UCTOPUU (HIIOCODUN MAaTEPUATT;

gnademsn:

KAaTerOPUAIBHBIM aIliapaToM HW3y4aeMON JIUCHUIUIHHBI, (QHIOCO)CKIMH MeTOodaMu
aHaJIM3a Pa3IUYHbIX IPOOJIeM, HaBbIKaMHU (GUIOCOPCKON KYIbTYpHI sl BBIPAOOTKU CUCTEMHOTO,
LEJIOCTHOTO B3IJIIAa HA JIEWUCTBUTEIIBHOCTh U MECTO SKOHOMHUKH B 3TOM LEITOCTHOM KapTUHE
MUpa.

3. KpaTkoe conep:kaHue TUCHUILIHHBI

Beenenune. ®unocodus, ee mpoucxoxxaeHNE U POJb B OOIIECTBE.

Mopnyasb 1. OcHoBHBIE GHIIOCOPCKHE HIKOJIbI.

AntnuHas ¢unocodus (mocokpatuku, coductel, Cokpar, Jlemokput, Ilmaros,
ApucToTenb, TMHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMBbI CPEAHEBEKOBOM
bunocopun u smoxu Bozpoxknenus. Dwnocobus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus [Ipocsemenus. Hemenkas kinaccuueckas ¢unocodus. Pycckas dumnocopus XIX —
XX BB. OcHOBbl MapkcucTtckoit ¢unocopuu. OCHOBHbIE HAMpaBICHHUS COBPEMEHHOMN
dmnocodpun.

Moayas 2. dunocodgckne KOHUENUUU ObITHS U MIO3HAHMS.

[IpoGnema ObiTus B uctopun ¢uiocodun. [loHATHS MATEPUATBLHOTO W HWACATHHOTO.
OcHoBHble (unocodckre HaIMpaBICHUA: MaTepHalu3M M uaeanu3M. [lpuHimun riobanbHOTO
ABOJIIOI[MOHU3MA B COBPEMEHHOM HAYYHON KApTHHE MUpA.

Konuenmuu npoctpancTBa U BpeMeHH B UCTOpUU (HUI0coduu U HAYKH.

[Ipoucxoxnenue cozHanus. Posb Tpyaa B mpoucxoxaeHuu co3Hanus. Maeanucruueckue
U MaTepuanucTuyeckue KoHuenuuu co3HaHus. Co3Hanue u  Mo3r. Co3HarenbHOE W
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konuenmuu rHoceonoruut B wuctopun (uimocoduu: CceHCyanusM, paluoOHAIIU3M,
CKETITUIIU3M, arHOCTHUIN3M, KOHIICTIIIHS BPOXKICHHBIX UICH, anpuopu3M. JlmaneKkTuKa Mmo3HaHus:
YyBCTBEHHOE U panroHanbHoe. OCHOBHbBIE TEOPUU UCTUHBI.

Mopayas 3. [Ipo6Jiembl yesoBeka B pusiocodpuu.

Yenosek kak mpeaMeT ¢puiocodckoro ananuza B uctopuu ¢punocodpuu. [Iponcxoxnenue
YyeJloBeKa: MPUPOJHBIE W COLMAIbHBIE YCIOBUS AaHTPOIOCOLMOreHe3a. buonornueckoe u
collManbHOE B YenoBeke. HAMBHUA, MHAUBUIYaTbHOCTb, THYHOCTD.

CMbICI KM3HU M TIpelHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBukeHue
HEHACHUIIMsA, €ro pojb B coBpeMeHHOW xu3HH. llenmm u 1mennoctu. CBoboma BOIM U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKHUE IEHHOCTH.

Moayas 4. ®unocodus ucropuu u odueCTBA

YemoBeK B CHCTEME COLMAIBHBIX CBs3ed. JImyHocT, ©W  Maccel, cBoOoda H
HeoOxoaumocTh. Dunocoduss ucropun: GopMalMoHHAs W IMBWIM3AIMOHHAS KOHLEMIUU
ucTopuueckoro pasputus. [Iporpeccucrckue M HUKIMYECKHE MOJENU pa3BuUTus. ['nmoOanbHbIE
po0OsieMbl cCOBpeMeHHOCTH. KoHIIemnust yCTOMYMBOTO pa3BUTHS U CLIEHAPUU OYTYIIETO.

O6mectBo u ero crpykrypa. ComuanbHas, MOJUTHYECKAas W JyXOBHas cdepbl
obmectBa. KoHuenmuu rocynapcrsa B ucropuu unocodcekoit Mpicau. I'paxianckoe o01ecTBo
U TIPaBOBOE rOCYAApPCTBO.

Moayas 5. ®unocodekne npodieMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHHMe. CTpyKTypa Hay4dHOTO 3HaHMs, €r0 METO/bl U (POPMBL.
Hayunble peBomonnu ¥ CMEHa TUIIOB palMOHANbHOCTU. Hayka B coBpeMeHHOM Mupe. JTHKa
HAyKH U OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOlIEHUS HAayKd W TexHUKU. ColuanbHble TOCIEACTBUS HAy4YHO-
TEXHUYECKOT0 Mporpecca. IDTUYECKHE U HKOJIOTMYECKHUE HMIIEpAaTUBbl Pa3BUTUS HAYKU U
TEeXHHKH.
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MecTo XMMUU B CHCTEME €CTECTBCHHBIX HayK. OCHOBHas MpoOiieMa XUMUH KaK HAYKH U
npousBojcTBa. llenmn w 3amaum  xumudeckord  TexHonoruw. Croenuduka XHUMHKO-
TEXHOJIOTUIECKOTO 3HAHUS: (YyHIAMEHTAILHOE U MPUKIATHOE, SMITUPUIECKOE U TEOPETUIECKOE.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunast yueOHoIi paboThI B 3auetnpix | B akanem.
€AMHUIIAX yacax
Oo0mas TPy10eMKOCTh JUCIHUILJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AYJIUTOPHBIE 3aHATHSI: 1,3 48
Jlexiuu (JIek) 0,9 32
[Tpaktuyeckue 3ausatus (I13) 0,4 16
CamocrositeabHas padora (CP): 2,7 96
Buja konTpoJsi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunbr yueOHOM paboThI B 3auetHbIx B actpomn.
SIMHHIIAX gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 5,0 135
AyIUTOPHBIE 3aHITHS: 1,3 36
Jlexmm (Jlek) 0,9 24
[MpakTrueckue 3anstus (I13) 0,4 12
CamocrositesbHas padora (CP): 2,7 72
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(27)

AHHOTaIUs padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«HUcropus» (b1.B.3)

1. Heap qucHUMInHBI: GOPMHUPOBAHUE y CTYIACHTOB KOMIUIEKCHOTO IPEACTABICHUS O
PO M MeCTe HCTOPHUM B CHUCTEME TyMAaHHTAPHBIX M COIMAIBHBIX HAyK, KYJIbTYPHO-
UCTOpUYECKOM cBoeoOpasun Poccum, ee mecTte BO BCEMHPHO-HCTOPHYECKOM TIporecce, 00
OCOOCHHOCTSIX U OCHOBHBIX dTamax €€ MCTOPUYECKOTO Pa3BUTHS, BBEIEHHE CTYJIEHTOB B KPYT
HMCTOPUUECKHUX MPOOJIEM, CBA3AHHBIX ¢ 00J1acThIO Oyayliel mpodecCHOHATbHON AesTEbHOCTH.

2. B pe3yabrare wu3yyeHHs [MCUHUILIMHBI o0y4yaloluiicsi 1o mnporpamme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccruonanbHbiMu (I1K) komnereHusamMu:

- CIOCOOHOCTBIO MCTOJIB30BaTh OCHOBBI (PHIOCO(CKUX 3HAHUHM, aHATU3UPOBATH TJIABHBIE
STambl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO Pa3BUTHS IS OCO3HAHHS COIMAIBLHOW 3HAYMMOCTH
cBoeii gestensaoctu (OK-1);

- OCO3HaBaTb LIEHHOCTb POCCHUHCKOW KYJIBTYPBI, €€ MECTO BO BCEMHPHOW KYJIBTYpE,
YBOXXHUTEIHFHO U OEPEKHO OTHOCUTHCS K MCTOPUUYECKOMY HACIEAMIO M KYIbTYPHBIM TPAIUIUIM
(OK-19);

3Hamy:

OCHOBHBIC HAIIPABJICHHUS, TPOOJIEMbI H METOJTbI HCTOPUICCKON HAYKH;

OCHOBHBIE JTambl M KIIOUYEBBIE COOBITHS HcTOpuM Poccum W Mupa; 0COOCHHOCTH
Pa3BUTHSI POCCHIMCKOTO TOCYAApCTBa, BBINAIOIIMXCS JEATENIed OTEYECTBEHHONW W BCEOOIICH
UCTOPUH;

ymemy:

COOTHOCUTH OOIIME€ HUCTOPHUYECKHE TPOIECChl M OTAeNbHbIe (DaKThl; BBIABIATH
CYIIECTBEHHBIC YEePThl HMCTOPHUYECKUX TIPOIECCOB, SBICHUH U COOBITHH; aHAIM3HPOBATH
COLIMANTbHO-3HAYUMBIE MTPOOIIEMBI;
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(GbopMynIMpOBaTh M APTYMEHTUPOBAHO OTCTAUBATH COOCTBEHHYIO MO3UIIMIO 110 Pa3IMYHBIM
npobiemMaM UCTOpUH;

gnademsn:

MPEJCTaBICHUAMU 00 HCTOPUH KaK HAayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS;

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

KaTerOpUAJIbHO-ITOHATUHHBIM alapaToM U3y4aeMO JUCIUILIMHBL

HAaBBIKAMU aHAJIN3a UCTOPUYECKUX UCTOYHUKOB.

3. KpaTkoe coep:kaHue M CHUIIUHBI

Moayabs 1. Hcropuss B cucTeMe CONHAJIbHO-TYMAHUTAPHBIX HayK. (OCHOBBI
MeTOJ0JI0THH HMCTOPHYeCcKOoil HayKu. OCO0eHHOCTH CTAHOBJIEHHMS TOCYJIAPCTBEHHOCTH B
Poccumn.

Mecro ucropuum B cucreMe Hayk. lIpenmer ucropudeckoil Hayku. Pois Teopuu B
no3HaHuu npouwioro. CymHocTs, GopMbl, (GYHKIMH HCTOPUYECKOro 3HaHMA. VICTOYHMKM 1O
OTEYECTBEHHOM HCTOpUH, HX Kiaccupukamus. Hctopus Poccum — HeoTbemsemas 4YacTh
BCEMHMPHON UCTOPUH; 001Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKynbTypHBIE U
COLIMATIbHO-TTOJINTUYECKUE IIPOLIECCHI CTAHOBJIEHUSI POCCUIMCKON rocyapcTBeHHOCTH. [IpunsTue
XPUCTUAHCTBA.

Pycckue 3emnu B XII — nHauane XVI BB. O6pa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuueckoe 3HadeHue. Poccns B cepenune XVI — XVII BB.

Mopayas 2. Poccuiickast umnepust B XVII11- nauane XX B.

Poccuiickoe rocynmapctBo B XVIII Beke — Beke MOAECpHH3AUMU U IIPOCBEILCHMS.
Pedopmbl Iletpa | kak mnepBas MONBITKA MOJEPHU3ALUU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nmnepunr. OCHOBHBIE HAIPaBIICHUS «EBPONEU3ALMU» CTPAHBI.
OBoUIOLIMS COLMAIBHON CTPYKTYpbI oO1ecTBa. JlanpHeimee pacumpenue rpanul Poccuiickoit
UMIIEPUH.

Poccus B XIX cronerun. IlpomeinuienHslid nepeBopoT B EBpone m Poccuu: obmiee u
ocobenHoe. Baxuelimme ycnosust nepexona Poccun k MHAyCTpHaIbHOMY OOIIECTBY — PEIICHHE
KPECThSIHCKOTO BOIIpOCa u OrpaHUUYEHUE caMOJIEpKaBHs. JUINTENBHOCTD,
HEIOCJIEe0BaTeNbHOCTh, LMKJIMYHOCTh Ipolecca OypxkyazHoro pedopmupoBanus. Poib
cyObeKTUBHOro (akTropa B mpeojojeHuH orcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
O6mecTBenHble ABMKEHUS B XIX Beke.

Poccus B mauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLMATBHO-DPKOHOMUYECKOTO
pazButuss Poccun B Hagame XX Beka. OObeKTHBHas NOTPEOHOCTb WHAYCTPUATbHON
monepHuzauu Poccun. CooTHomieHwe noauTudeckux cuil B Poccum B Hawae XX Beka.
Hapacranue xkpusuca camoxaepxaBus. IlepBas poccuiickas pepomonusi. OOpa3oBaHue
noJIMTHYEeCKUX naptuil. l'ocymapcrBenHas nyma Hadana XX BEKa Kak IIEpBBIA  OIBIT
poccuiickoro napiaameHtapuzma. CTonbIUHCKas arpapHas pedopma. [lepsas MupoBast BoiiHa 1
yuactue B Heill Poccum. ®eBpanbckas peomonus 1917r. M KOpEeHHbIE W3MEHEHHUS B
MTOJINTUYECKON KU3HU CTPAHBI.

Mopnyas 3. OT cOBETCKOro rocyiapcrsa Kk coppemMennoi Poceun.

®dopmupoBaHue U CyHIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobena
OxTs6ppcKOro BoopykeHHOro Bocctanusi B Ilerporpane. II Beepoccuiickuit cbe3n CoBeToB u
€ro peueHusi. JKOHOMHYECKas U COIMalibHasl MOJIUTUKA OOJIBIIEBUKOB. ['paskjaHCKas BOMHA U
uHocTpaHHass uHTepBeHuus. Cynpba u 3Hadenne HOIla. VYTBepkineHue ogHONMApTUIHOMN
noymtraeckoi cuctembl. Obpazopanue CCCP. [Tonmutnueckast 60ppda B MapTUU U TOCYIAPCTBE.
CCCP B roas! nepBbix msatuierok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pexuMa JUIHON
Bractu CranvMHa W KOMaHAHO-aIMUHHCTPAaTUBHOW CHCTEMBI YIIPABIEHUS TOCYIAPCTBOM.
Buemnsis monmutuka CCCP B 20-30-e rr. CCCP Bo BTOpoii MupoBoi U Benmkoi
OtedecTBeHHOH BOMHE. I3MEHEHNE COOTHOIIEHHUSI CHJI B MUPE MOCJIE BTOPOl MUPOBOI BOIHBI.
Havano «xonopnoii BolHB. TpyaHoctu mnocneBoeHHoro passutuss CCCP. VikecroueHue
MOJIMTUYECKOTO  pEeKMMa W HAeolorudeckoro  KoHTposis.  [lombiTku  OOHOBIEHUS
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«rocynapctBeHHoOro conuanuzmay. XX cbe3n KIICC u ocyxnenne kynpra augyHocT CTanuHa.
«OTtTenensy B TyXOBHOH cdepe. DkoHOMHUeckue pedopmbl cepenuHbl 60-X T010B, TPUUUHBI
UX He3aBeplleHHOCTU. HapacTanue KpU3HCHBIX SIBICHHI B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x ronos. Buemnssa nonutuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIku K
000CTpeHHuI0 MeXAyHapoaHoW obOctaHoBkU. «llepecTpoiika»: CyIIHOCTb, LEIH, 33aJayH,
OCHOBHBIE dTanbl, pe3ynabTarel. Pacman CCCP. O6pazoBanue CHI'.

CraHOBIIEHHE HOBOHM POCCHICKOHN rocymapcTBeHHOCTH (¢ 1991- mo Hactosiee Bpems).
JluOGepanbHas KOHLENIMS POCCHHMCKHX pedopMm: Tepexoa K PpbIHKY, (opMupoBaHue
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMUYECKHX
pepopm B Hawane 90-x TromoB. Koucturymus Poccwmiickoit  ®Denmeparuu  1993r.
MexnannoHanbHble oTHOHIeHUs. [lonmuTdeckue mapTun U 0oOLIECTBEHHbIE JBHXKEHUS Poccuu
Ha coBpeMeHHOM »dtane. Poccus Ha mytu MoaepHuszauuu. Poccust B cucreme MHPOBOM
SKOHOMMKH M MEXAYHAPOHBIX CBSI3EH.

4. O0beM y4eOHOM JUCIHILJIMHBI

Bunast yueOHoI paboThI B 3auetnrix | B akanem.
€AMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 4,0 144
AYJAUTOPHBIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,88 32
IMpakTrueckue 3anstus (I13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(36)
Bunasr yue6HOM paboThI B 3aueTHbBIX B actpom.
SIMHHIIAX gacax
O0mas Tpy10eMKOCTh M CHUILIHHBI 110 Y4e0HOMY IUIAHY 4,0 108
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,88 24
[MpakTrueckue 3austus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(27)

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Pusunyeckas KyJabTypa u cnopt» (b1.5.4)

1. eap AMCHMIVIMHBI. OBJAJCHHE METOAOJIOTHEH HAy4YHOTOo MO3HAHUSA (U3NYECKOM
KyJIbTYpbl M CIOpPTa; CHCTEMOM IPAKTHUYECKUX YMEHHUH U HaBBIKOB, OOECIEUMBAIOIINX
COBEpILEHCTBOBAHUE MCUXOPHU3NUECKUX CHOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCMOIb30BaTh
pazHooOpa3Hble (QopMbl (pU3MUECKON KyNbTYpBl, CHOpTAa U TypuU3Ma [UIsl COXPaHEHUs U
YKpPEIUIEHUsI CBOETO 370pOBbS M 370pPOBbS CBOMX OJM3KMX B IIOBCEJIHEBHOW JKU3HU U
npodeccuoHanbHOM JesTeNbHOCTH; (POPMUPOBAHNE MOTHBAIIMOHHO-IIEHHOCTHOT'O OTHOIIEHUS K
¢u3nueckoil KynpType, (PU3M4ecKoMy COBEPIIEHCTBOBAHUIO M CAMOBOCIIMTAHHUIO, YCTAHOBKA Ha
3JIOpOBBIN 00pa3 KU3HU.

2. B pe3yabraTe wu3y4YeHUsl IUCHMILUIMHBI 0O0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadams cnenyroummu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbHbiMu (1K) komnereHusaMu:

- CIIOCOOHOCTBIO K caMoopraHu3anuy u camoodpasosanuto (OK-5);
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- CIIOCOOHOCTBIO MOAJIEPKUBATh JTOJKHBIN YpOBEHb (PU3NUECKOM MOATOTOBIEHHOCTH IS
o0ecrieueHns OJTHOLIEHHOM conmabHO# 1 npodeccnonansHol aesteaproct (OK-7);

- CIIOCOOHOCTBIO IPUMEHATh CPEJICTBA CaMOCTOSITEIBHOIO, METOJMYECKH IPAaBUIBHOIO
UCIIOJIb30BAHUS METOIOB (PU3MYECKOr0 BOCIUTAHKS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJKHOTO YPOBHS (PM3UYECKOM MOATOTOBIEHHOCTH JUIS
oOecrieueHHs OJTHOLIEHHOM colmanbHO# 1 npodeccnonansHou aestenproct (OK-18);

3HAMb:

—  HayyHO-IPAaKTUYECKHE OCHOBBI (PM3UUECKOM KyJIbTYphI U CIIOPTA;

—  COLMAJIBbHO-OMOIOTHYECKUE OCHOBBI (DU3MUYECKON KYJIBTYPHI M CIIOPTA;

— BIUSHHE O3/I0POBUTEIBHBIX CHCTEM (PU3MUECKOTO0 BOCIUTAHHS Ha YKpPEIUJICHHE
3J10pOBbsl, NPOPHUIAKTUKY IPOHECCHOHATIBHBIX 3a00J€BaHUN U BPEHbBIX IPUBBIUEK;

— CcIocoObl  KOHTPOJSI M OLUEHKHM (U3MYECKOr0 pa3BUTUA U (PU3HYECKOH
[OJATOTOBJIEHHOCTH;

— TpaBWIa U CIIOCOOBI IMJIAHWPOBAHUS WHAWBUIYAIBHBIX 3aHATUN Pa3IMYHON 11EIEBOM
HaIPABJICHHOCTH;

—  HCTOpHIO (U3UYECKOM KyIbTypbl M CHOpPTAa, UMETh IPEJICTaBICHUE O 3HAYMMBIX
CIIOPTHUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO W MHPOBOTO YpPOBHS;, Ba)KHEHIINE
JIOCTMDKEHUS B 00J1aCTH CIIOPTa;

— cnoptuBHble Tpaguini MXTU-PXTY um. /.. MenaeneeBa, MOMHUTH O MOJIBUTAX
CIIOPTCMEHOB B ToJibl Benukoii oreuectBeHHOM BOWHBI 1941-1945 1T

ymemn:

—  CaMOCTOSTEIbHO 3aHUMAaTbhCsl (PU3NUECKON KYJIBTYPOI U CIIOPTOM;

—  OCYILECTBJIATh CAaMOKOHTPOJb 3a COCTOSSHUEM CBOEr0 OpraHu3Ma M coOJroaaTh
IpaBUJIa TUTUEHBI U TEXHUKU 0€30MaCHOCTH;

—  OCYIIECTBJIAITb TBOPYECKOE COTPYIHHUYECTBO B KOJUJICKTUBHBIX (opMax 3aHATUI
(bu3nyeCcKOi KyabTypOol U CLIOPTOM;

81ademsy:

— CpeICTBaAaMM M METOJaMH YKpEIUICHUs] MHAWBUIAYaJIbHOTO 370POBBS, (U3NYECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOW MOJATOTOBIEHHOCTH, HEOOXOAUMBIM IS
Ka4eCTBEHHOI'0 YCBOGHHUS MPO(ECCHOHABHBIX YMEHUI U HaBBIKOB B ITpoliecce 00yueHHs B BY3€,
JUIs OOecrieyeHusl TOJIHOLEHHON COIMAIbHOW W MpO(EeCCHOHATBHOM NIEeATeIbHOCTH TIOCIIe
OKOHYaHHUs y4eOHOTO 3aBEJICHHUS.

3. KpaTkoe coep:kaHue JUCHUTIHHBI
Jucuumnnuza (Moaynu) no «®u3ndeckoi KylbType U CIIOPTY» Peau3yloTcs B paMKax 0a30BOM
yactu broka 1 «/{ucuumninasl (MOAysM)» nporpammsel OakanaBpuara B oObeMe 72 akaja. 4acoB
win 54 actp. 4. (2 3aueTHbIE €AUHULIBI) TIPU OUHOU hopme 00yUeHus.

[IporpamMma paccuMTaHa Ha U3y4€HHE NUCLUUIUIMHBI B TEUYEHHE JIBYX CEMECTpPOB (IIEPBOrO M

IECTOTO).
Paznenpl AMCHMIIMHBI M BU/IbI 3aHATHIA
Moxa | Ha3Banue mopmyis Bcero, | Yacos
yIIb aKas. Jlex MII3 | III® | KP
yacax IT
1. IIpenmer «Pusmueckas KynbTypa u | 18 2 9 1
ciopt». Uctopus PKuC 6
2 OcHoBBI 3710poBOro oOpasza >xu3HHu | 18 2 6 9 1
(30X)
3 buonoruueckne ocHOBBI (puznueckoit | 18 2 6 1
KYJIBTYPHI M CITOpTA
9
4 [TpodeccrnoHaTbHO-TIPUKIIATHAS 18 2 6 9 1
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¢dusnyeckas KyJIbTypa U CIOpT
Bcero yacon 72 8 24 36 4
Mon | Ha3Banue momyis Bcero, | Yacos
yJIb acrp. Jlex MII3 | IIII® | KP
yacax I1
1. [Ipenmer «Pusmueckas Kyiabrypa u | 13,5 1,5 6,75 0,75
copt». Mctopus ®KuC 4,5
2 OcHoBBI 31m0poBOro obpasa >ku3Hu | 13,5 1,5 45 6,75 0,75
(30XK)
3 buonornueckue ocHoBwI duzuueckoit | 13,5 1,5 45 0,75
KYJIBTYpPBI U CIIOPTa
6,75
4 [IpodeccrnonanbHO-pUKIIATHAS 13,5 15 45 6,75 0,75
(dbu3nyeckas KyJIbTypa U CIOPT
Bcero uacon 54 6 18 27 3

Kaxabiii MoayJIb IporpaMmMbl HMeeT CTPYKTYpY:

- JIEKLUU WIA TEOPETUUECKUN pa3aell;

- TPAKTHYECKUI paslell, COCTOUT HU3: MEeTOAHMKO-TpakThdeckux 3aHsatuii (MII3) u yueGHO-
TPEHUPOBOUHBIX 3aHATUH (IIpodecCHOHATBHO-TIPUKIIa Has Pu3nueckas noaroroska, [1I1PIT);

- KOHTposbHBIN paznen (KP).

Teopernueckuii pazgen GopMHUpPYET CHCTEMY HAayYHO-TIPAKTUUYECKUX U CHELMAIbHBIX 3HAHUM,
HEOOXOIUMBIX Ul TOHUMAaHUS HPUPOJHBIX U COLHAJIBHBIX IMPOLECCOB (DYHKIMOHUPOBAHUS
¢u3nueckoil KynbTypel oOLlecTBa W JIMYHOCTH, YMEHMsS HX aJalTUBHOTO TBOPYECKOIO
UCTIOJIB30BAaHUS JIJIsl IMYHOCTHOTO W MPO(ECCHOHANIBHOTO Pa3BUTHSI; CAaMOCOBEPIICHCTBOBAHHUS,
OpraHu3aly 370pOBOr0 00pa3a JKU3HU IPH BBINOJHEHUU Y4eOHOH, HpodeccHoHanbHON u
COLUMOKYJIbTYPHOU JAEATEIHbHOCTH.

MeToauKo-IpaKTHYeCKHE 3aHATHSA IPEAYCMATPUBAIOT OCBOEHHUE OCHOBHBIX METOJOB U
croco60B (opMUPOBaHUS y4EOHBIX, MPO(ECCHOHATBHBIX M JKU3HEHHBIX YMEHHUH U HaBBIKOB
cpeAcTBaMu (PU3UUECKOM KyIbTYpHhI U CIIOpTA.

Ha meTonuko-npakTuyeckux 3aHATHSIX yIeNsIeTcs BHUMaHUe:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSHUIO (U3MYECKHX YIOPaKHEHUH Ha QOpMUpOBaHUE MPOPECCHOHANBHBIX KayecTB
OyAylIero crnenuanucTa v JMYHOCTH 3aHUMAIOIIErocs;

- BO3JICHICTBUIO CPEJCTB (PM3NYECKOTO BOCIUTAHMS Ha OCHOBHBIE (PU3HOJIOTMUECKUE CUCTEMBI U
3BEHbS ONIOPHO-/IBUraTENILHOTO anapaTa 3aHUMaroIIerocs;

- BOIpOCaM TMPOBEJIEHUS COPEBHOBaHMWI (IIpaBHJia COPEBHOBAHMM, CHCTEMa pO3BITPHILIEH,
orpeneneHue noodeauresnei, 000pya0BaHUE U UHBEHTAPb).

IIpodeccnonanbHO-NPpUK/IAAHAsE  NMOATOTOBKA  IPOBOAMTCS C  y4eToM  Oynyiuei
npodecCHOHATBLHOM 1eATENbHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upylOTCs Ha  IIMPOKOM  HCIIOJIb30BAHUU
TEOPETUYECKUX 3HAHUH W METOJIMYECKUX YMEHHH, Ha NMPUMEHEHMH pPa3HOOOpa3HBIX CPEICTB
¢usznyeckoil  KylbTyphl, CIOPTHMBHOW U  NPOQECCHOHANbHO-NIPUKIATHON  (U3HUecKOi
MOJATOTOBKH CTYJEHTOB.

KonTpoubnblii pa3nen. Kpurepuem ycnemHOCTH OCBOGHMsI y4eOHOro marepuayia SBISeTCs

OlLIEHKa TNpenojaBaTessi, YUYUTHIBAIOUIAS pecysApHOCMb NOCeUwjeHUsi 00A3amenbHbIX Y4eOHbIX

3auamuii, 3HaHUH TEOPETHUYECKOro paszzesia MpOorpaMMbl M BBIIIOJIHEHHWE YCTAHOBJIEHHBIX Ha

JTAHHBIM ceMecTp KOHTPOJIbHBIX TECTOB 00mIel (r3nyeckoi U TeOpeTHUECKOW MOATOTOBKU IS

OTJIEbHBIX TPYIH Pa3INYHON CIOPTUBHONM HAIIPABIEHHOCTH, BXOJUT B MPAKTUUECKUE 3aHATHUS.
4 O0bem yueOHOH TUCHHMIIINHBI
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B B I Vi
Bunbr yue6HOM paboThl 3aUETHBIX | aKaJeM. | CEMEeCTp | ceMecTp
CAMHUIAX | yacax
O0mas TpyaoeMKoCTh AUCHHIUIMHBI 1O | 2,0 72 1,0 3.en. | 1,0 3.en.
Y4eOHOMY ILIAHY 36 yac. | 36 uac.
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexuuu (Jlek) 0,2 8 4 4
ITpaktnueckue 3ansatus (113) 1,8 64 32 32
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3auer 3auer
B I VI
. B acrp.
Bunst yueOHoI paboThI 3aYETHBIX | o CEMECTp | CEMECTp
SAMHUIIAX
O0masi TPpya10eMKOCTh AWCHHMILUIMHBI 10 | 2,0 54 1,0 3.ex. | 1,0 3.ex.
Y4eOHOMY IJIAHY 27 yac. | 27 ygac.
KonraktHas pa6ora (KP): 2,0 54 27 27
Jlexmm (Jlek) 0,2 6 3 3
[TpakTnueckue 3austust (I113) 1,8 48 24 24
Bua xoHTpoJa: 3auer / IK3aMeH 3auer 3auer 3ager

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«OCHOBBI JKOHOMUKH U ynpasjenusi npoussoacrsom» (b1.5.5)

1. Heab AMCHUIVIMHBI. TOJIY4YE€HHE CHUCTEMbl 3HAaHMH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (DYHKIMOHHPOBAHUS  NPOMBINUIEHHOTO  TMPOM3BOJICTBA B  CHUCTEME
HAallMOHAJIbHOM HSKOHOMHKH, OOYy4E€HHE 53KOHOMHUYECKOMY MBIIUIEHUI0O U HCIOJIb30BaHUIO
MOJIyYEHHBIX 3HAaHUH B IPAKTUYECKOM J1eATENbHOCTH.

2. B pe3yabraTe wu3y4YeHUs JHCHMILUIMHBI O0y4YaloIMiici 1O mporpamMmme
0akajaBpUaTa J0JI’KeH:

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHnusamMu:

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI HIKOHOMMYECKMX 3HAaHMA TIpU OLIEHKE
3 PEKTUBHOCTH PE3yabTATOB ACATEIBLHOCTH B pa3iniHbIX chepax (OK-2);

- CHOCOOHOCTBIO  HAaxXOAMTh  OPraHU3allMOHHO-YIPABICHUYECKHE  pEUIeHHs B
HECTaH/IAPTHBIX CUTYAIHSX U TOTOB HECTH 3a HUX 0TBeTCTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO HCIOJB30BAaTh OCHOBHBIE TIOJOKEHUS U METOJbl COIUANIbHBIX,
TYMaHHUTapHBIX U SKOHOMHUYECKHX HAyK MPHU PELICHUH MPO(ECCHOHANBHBIX 337a4 C YyU4eTOM HX
HOCJICICTBHI U151 001IecTBa, 3KOHOMUKH 1 3konorun (OI1K-2);

3HaMb:

— OCHOBBI 5KOHOMMKH B PA3JIMYHBIX cepax KU3HEACITeIbHOCTH;

— HOPMATHBHBIE MIPABOBBIE AKThI, pErJIAMEHTUPYIOILINE IEATENbHOCTh MPEAIPUATHUS;

— METOo/bl pa3pabOTKU OMEPATUBHBIX U MPOU3BOICTBEHHBIX IIAHOB;

— METO/IbI U CIIOCOOBI OIIATHI TPYAQ;

ymemn:

— COCTaBJIATH 3asBKU Ha 000pPYIOBaHUE;

— COCTAaBJIATH OTUETHI IO BBIIIOJIHEHUIO TEXHUYECKUX 3a/laHU;

— COCTaBJIAITh TEXHUYECKYIO IOKYMEHTALUIO;

— OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBHUAX JEHCTBYIOIIETO MPOU3BOJICTBA;

— TOTOBUTH HMCXOJIHbIE JaHHBIE JJIs1 BbIOOpAa U OOOCHOBAHUS HAYyYHO-TEXHHUYECKHX H
OpraHM3alMOHHBIX PELIEHUI Ha OCHOBE DKOHOMUYECKOTO aHAJIN3a;
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— pa3pabareiBaTh OINEpPAaTUBHBIC IUIAHBI PAa0OT TEPBUYHBIX IPOM3BOJACTBEHHBIX
MOApa3IeJICHHUI;

gnademsn:

— METOAaMU U HUHCTPYMEHTaMU IIPOBEAEHUS HKOHOMMYECKOIO aHajlu3a 3arpar |
PE3yJIBTAaTOB JIEATEIBHOCTH POU3BOICTBEHHBIX NIOIpa3AeICHUN;
— HMHCTPYMEHTAaMH IUIAHUPOBAHHUS W BBINOJIHEHUS MEPONPUATHH IO TPOU3BOJCTBY

HIPOAYKIUH.

3. KpaTkoe coep:kaHue AU CHUIIUHBI

Monayasb 1. BBenenue. OCHOBbI PbIHOYHOM IKOHOMHU KU

DKOHOMHYECKHE TMOTpeOHOCTH, Onara u pecypcbl. OOIIECTBEHHOE MPOU3BOJICTBO U
9KOHOMHYECKUE OTHOUIeHUs. [Ipou3BOJACTBEHHBIE BO3MOXHOCTH OOLIECTBA M SKOHOMUYECKUN
BbIOOp. KpuBas NpoW3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBalOUIEH IpenenbHON
noje3HocTUM. TpaguiiMoHHas 3KoHoMHu4Yeckass cucreMa. CoOCTBEHHOCTb: (OPMBI M MYTH HX
npeoOpazoBaHus. PbIHOUHBIM MeXaHuU3M crnpoca M mOpemioxeHus. CoBepuieHHas U
HECOBepLIeHHass KOHKYpeHUUHU. CyIlHOCTh U yCIOBUS BO3HUKHOBEHUS PhIHKA. BBl PHIHKOB U
ux crpykrypa. @ynkuuu peiHka. ToBap u ero cpoiicTBa. Crpoc M IpPEIIOKEHHE Ha PbHIHKE.
[Tonstue «odnactuyHocThy». CoBeplIeHHass M HECOBEpILIEHHas KOHKYPEHIMH.MOHOMOMS.
Onurononus. IloHsATue HaUMOHANBHOM HKOHOMHUKH, OCHOBHBIE MAaKpOIKOHOMHUYECKHE
nokazarenu. Ilorpebinenuss u cOepexxenus. IlpomsBoacTtBo, 0OMEH U paclpenelieHHe.
[Torpebnenue, coepekeHne, MHBECTULIMU TOBAPOB U yciyr. DuHaHCcoOBas cucreMa U (puHAHCOBas
nojauTHka obuectBa. Hanoru u Hajorosas cucrema.

MopayJib 2. JkOHOMHYeCKHe OCHOBBI YIIPABJIeHHS IPOU3BOACTBOM

[Ipennpusitie Kak CyOBEKT PBIHOYHOIO XO3SHCTBA. OKOHOMMYECKHE 3aKOHBI U
OCOOEHHOCTHM WX IMpoOsBIEHUS Ha mnpeanpuarud. Ponp cnenuamucrta XUMHYECKOR
npombliuieHHOCTH. [lpeanpusitue B cucreme pbhlHOYHOW 3KOHOMMKH. [Ipennpusitue — Kak
CyOBEKT ®  OOBEKT MPEANPUHUMATEIHCKONH  JEATSIBHOCTH. 3aKOHOJaTelnbHas  0asa
OpEANpPUHUMATENBCKON  esiTebHOCTH. HopMaTHBHO-NIpaBOBbIE aKThl, pPErNIAMEHTUPYIOIINE
NeSTeIbHOCTh Tmpeanpuarus. OpraHu3alMOHHO-TIPABOBBIE (POPMBI  MPEANIPHHUMATEIHCKOM
NeSITeIbHOCTH U KpUTEpUH UX BbIOOpa. DopMbl COOCTBEHHOCTH. BHEIIHAS 1 BHYTPEHHSS cpesia
npennpusaTus. MatepuanbHO-TeXHUYecKass ©0a3a mnpousBojacTBa. CelpbeBas U TOIUIMBHO-
JHepreTuyeckass 0aza XMMHYECKHX Mpou3BoAcTB. [Ipom3BoacTBeHHass mporpamMma u
MPOM3BOJICTBEHHAs] MOIIIHOCTh NpeAnpuaTus. KauecTBo 1 KOHKYpEeHTOCTIOCOOHOCTh MPOAYKLIHH.
OKoHOMHYeckoe  OOOCHOBaHME BBIOOpa ChIpb M TOoIUIMBA.  PecypcocOepexeHue.
AJNBTEpHATUBHBIE HCTOYHUK CBHIPbS H DHEPrUU. MaTepHalbHO-TEXHUYECKHE PECYpPCHI
npeanpustis. OCHOBHBbIE MPOU3BOACTBEHHbIE (DOHJBI XUMHUYECKUX HPEANPUATHNA: MOHATHE,
KJaccupukanus u cTpykrypa. [lonstie u cTpykTypa, 1 olleHKa OCHOBHBIX cpeacTB. [lokazaTenu
UCITOJIb30BaHUSI OCHOBHBIX IPOM3BOJACTBEHHBIX (OHIOB. M3HOC M amopTu3auus, U OLEHKa
3¢ (HEeKTUBHOCTH HCMOIb30BAaHUS OCHOBHBIX IPOM3BOJICTBEHHBIX (QOHIO0B. BocmponsBoacTBo
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeAcTBa MNPEANPHUATHS: MOHATHE, COCTaB U CTPYKTYypa.
Hctounuku ¢opmupoBanus 000pOTHBIX cpeacTB. O6opaunBaeMoOCTb OOOPOTHBIX CPEICTB.
MarepuanbHble 3amackl Ha HpeANnpusATHH. TpyaoBele pecypchl mnpennpustus. I[lepconan
OPEeNNpUsITHST U €ro CTpyKTypa. O¢(EeKTUBHOCTh MCIONb30BaHMS IEpcoHana U padbodero
BpeMeHH. [IponsBoauTenbHOCTh TpyAa M oruiata Tpynaa. OpraHuszaius 3apaOboTHOM miaThl Ha
npeanpusTad. [Ipou3BOAMTENBHOCT TpyAa: TOHSATHE, TOKa3aTeld W METOAbl W3MEpEHUs.
WunuBuayaneHass M OOLIeCTBEHHas IPOM3BOAMTENBHOCT Tpyaa. Pe3epBel U (QakTOpbI
MOBBILICHUS] TPOU3BOAUTENbHOCTU Tpyna. dopmbl, cUCTeMbl W pa3Mep OIaThl TpyJda Ha
HPENPUATHH.

Moay.b 3. TeXHUKO-9KOHOMHYECKUIT AaHAJIU3 HH/KEHEPHBIX peleHu i

Jloxoapl M pacxoAbl Ha TMPOU3BOJCTBO, W peATU3alUI0 TMPOAYKIUU TPEeNNpUITHUS.
W3nepxku TPOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MPUOBLUIb, PEHTA0EIBHOCTh U
neHooOpa3oBanue. IloHsTHe 3arpaThl Ha MPOU3BOACTBO U pealu3allfio  MPOJIYKLUU
(cebectouMocTb). Buapl u 3HaueHue kiaccuduxanuu 3arpar. CTpykTypa 3arpar Ha
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MPOU3BOACTBO W PEATU3ALMIO MPOAYKIHMH. TEXHUKO-dPKOHOMUYECKHN AHAIN3 WHIKEHEPHBIX
pemernii. OcoOEHHOCTH pacueTa 3aTpaT Ha MPOU3BOJACTBO M PEATHM3ALMI0 MPOIYKIHU B
KOMIUIEKCHBIX Ipou3BoAcTBaX. (OCHOBHBIE IyTM CHWXXEHHUS 3aTpaT Ha IPOU3BOJICTBO
npoaykuuu. Jloxonsl npeanpustus. [lonstue npuObUIM W A0XOAA MPEINPUATHS, METOIBI UX
pacuera. PeHTabenbHOCTb, €€ BHUABI U METOAbl pacueTa. [lyTw MNOBBIMIEHUS NPUOBUTH U
peHTa0enbHOCTH Ha mpennpuatusx. lleHooOpazoBanwe W 1eHOBas moiuTHKA. lleHa Ha
OPOAYKIMIO M MPUHIMIBI IleHooOpa3zoBaHus. Bunpl neH. CTpykTypa LEHBI, CHUCTeMa LEH.
B3aumocsizu uen u  u3gepxkek.  llenoBas  mosnmtumka.  Pa3paboTka  1ieHOBOM
ctpareruu. DUHAHCOBO-KPEAUTHBIE OTHOIICHHS] MPEINPHUITHH U CHCTEMa HaJIOroo0JI0KEHUS.
[TonsiTue, coctaB u cTpykrypa punancos npeanpustus.IIpunnune: Hanoroodnoxenus. Hamoru
U IUIATEXXH, YCTAHOBIIEHHBIE 3aKOHOATEILCTBOM: BU/IbI, CTABKH, OOBEKTHI HAJOT000I0XKEHUS U
CPOKH YIUIaThl Hajora B OIOJDKET.
4. O0beM y4eOHOH JUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHHIIAX yacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIUTOPHBIE 3aHITHS: 0,88 32
Jlexmm (Jlek) 0,44 16
[TpakTnueckue 3austust (I113) 0,44 16
CamocrositesbHasi padora (CP): 2,12 76
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eIMHUIIAX yacax
O01as Tpy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 4,0 108
AYJAUTOPHBIE 3aHATHSL: 0,88 24
Jlexumn (Jlek) 0,44 12
[Tpaktiueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 2,12 57
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
27)

AHHOTauus padoyeii MPporpaMMsbl JUCIUTLIMHBI
«Martemartuka» (b1.5.6)

1. Heab AucuMNIUMHBI. GOpPMUPOBAHUE Yy CTYIACHTOB CHCTEMBI OCHOBHBIX TOHSTHIH,
UCTOJNB3YeMBbIX JJII TOCTPOCHMS BaKHEHIIMX MaTreMaTHYecKUX Mojeled, U yMeHus
UCIOJIb30BaTh MAaTEMAaTUYECKHE METOABI JUIsl OIIMCAHUS Pa3IMYHBIX ITPOLECCOB.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OOYy4YalOIIMiici 1O mporpamMme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusaMu:

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHHIO, K OOOOLICHHIO, aHAIM3y, BOCIPHUSTHIO
uH(pOpMaIINK, TOCTAHOBKE LIENU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO MPUMEHSATh 0a30BbIE 3HAHUSA MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYUYHBIX
JUCLUUIUIMH, JMCUUIUIMH OO0IIenpoecCHOHAIbHOIO IMKIa B 00beMe HEOOXOIUMOM B
npoecCHOHANbHOM  JESITETbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pEe3yJbTaTOB MAaTEMAaTHMYECKOI'0 aHaliu3a H
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepruMeHTanbHoro uccienosanus (OITK-1);

3Hamy:
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- OCHOBBl  TU(D(PEPEHIMATBPHOTO U MHTETPAIBHOTO HCUUCIeHUs, AuddepeHnanbHbIX
YPaBHEHUM;

- MaTEMaTUYECKUE TCOPUHU U METOJBI, JIeXKAIUe B OCHOBE IIOCTPOCHUS MAaTEMATHYECKUX
MOJICIICH;

- OCHOBBI IIPUMEHEHUS MaTEMaTUYECKUX MOJEIIEH U METOIOB;

ymemy:

- BBIOUpATh MaTeMaTHUECKUE METO/Ibl, IPUTOAHBIE JJIs PEIIeHUsI KOHKPETHOH 3a/1a4H;

- UCNOJIb30BaTh MAaTEMATUUECKUE MTOHATHS, METOABI U MOJEIH JJI ONIUCAHUS PA3JINYHBIX
IIPOLIECCOB;

- BBIABJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, JIEKAIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCTIOJIH30BAaTh OCHOBHBIE METO/Ibl CTATUCTHYECKONW 00PaOOTKU JAHHBIX;

- IPUMEHATh MATEMAaTUYECKUE 3HAHUS HA MEXIUCLUIIIIMHAPHOM YPOBHE;

enaodemsn:

- OCHOBaMM (yHIAMEHTAJIbHBIX MAaTEeMAaTUYECKUX TEOPHH M HABBIKAMU MCIIOJIb30BaHMS

MaTEMaTHUYECKOI'0 anmnapara;

- METOJIaMH1 CTaTUCTUYECKON 00pabOTKH MH(OpMaIUy.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

1.BBenenue.

[Ipenmer u metoasl mMatematuku. OnucaHue OCHOBHBIX pasnenoB Kypca. [IpaBuna u
TpeOOBaHUs MPHU U3YUEHUH Kypca.

2. D1eMeHThI aJIredpbl.

UucnoBble MHOXKECTBa, KOMIUIeKCHbIe uucia. Omnpenenutenu I wu Il mopsiakos.
BekTophl: OCHOBHBIE MOHATUS, CKAJISPHOE, BEKTOPHOE U CMELIAHHOE MPOU3BEIACHUSI BEKTOPOB.
AHanuTHuecKas reoMeTpus: IpsmMas Ha IIIockocTH, Kpusble II mopsaka. Matpuusl: nelcTsus
HaJ MaTpULlaMH, NPUBEJCHUE K CTyleH4aroMy Buay u Buay ['aycca. Panr marpunsl. OOpaTHast
marpunia. Teopema Kponekepa-Kanennu. Pemienune cuctem nMHEHHBIX —anreOpanyecKux
ypaBHeHHid. COOCTBEHHBIE YHCia U BEKTOpBl. KBagpaTuunbie popMmel.

3. ®ynkuus oaHoil nepemennoi. [Ipexesn pynkuuu. HenpepbiBHOCTH QyHKIMH.

Oynkuus. CrnocoObl 3ananus ¢yHkuuu. [Ipenen gynkuuu B TOouke. OAHOCTOPOHHME
npezensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHO Masble 1 GeCKOHeUHO Ooblue (QyHKIUH,
WX CBOWCTBAa M B3auMHas CBsi3b. CBoMcTBa TmipenenioB. [lepBeiif M BTOpOMl 3amedaTelIbHbBIC
npenensl. HempepblBHOCTE (QYHKIIMM B TOYKe M Ha Hpomexyrke. CBolcTBa (yHKIMH,
HEeNpEephIBHBIX Ha oTpe3kax. Toukyu pa3pbiBa QYHKIMH U UX KJIACCU(PUKALINS.

4. IndpdepeHuuanbHoe HCUHCIeHHe GPYHKIMH OHOI NepeMeHHOI.

[IpousBonHas ¢GyHKIUM, €€ TeoOMEeTpUYeCKMd U MexaHudeckuil cmbicia. [Ipasuia
muddepenpoanus. Tabnuua OCHOBHBIX MNpou3BOAHBIX. Juddepenunan ¢yHkuuu, ero
OPUMEHEHHUS K MNpHUOIMKEHHBIM  BbIYMCIEHUSM. VIHBapuaHTHOCTH  (OpPMBI  NEPBOTO
mudpdepentmana. IlpousBogHas cinoxHol QyHkuuu. Juddepenuupyemocts (QyHKIMU:
onpejesieHue, TEeOopeMbl O CBSI3U JAUPPEepeHIupyeMOCTH C  HENpPEephIBHOCTBIO M C
CyliecTBOBaHMEM Npou3BoJHON. OcHOBHBIE TeopeMbl AU depeHnnanbHoro ucuuciaenus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonutans (packpeitTue HeomnpeaeneHHocTell). IIpousBoaHbie
BBICHIMX MOPsIKOB. JIokanbHbIN skcTpeMyM ¢(yHKIMH. HeoOxoaumble U JOCTaTOUHBIE YCIOBUS
skcTpeMyma. [IpaBmino uccienoBanusi (GyHKIIMM HAa MOHOTOHHOCTh W JKCTpemyM. [lpusHaku
BBINTYKJIOCTH M BOTHYTOCTH (QyHKUUHU. Touku nepernba. Heobxonumoe u 10CTaTOuYHOE YCIOBUS
neperu6a. AcuUMOTOTH (QYHKUIMH, HMX BUABI M CIHOCOOB HaxoxaeHus. OOmas cxema
uccieoBaHus QyHKIMHA, TOCTPOSHHE UX TPapHKOB.

5. MuTerpasibHoe ucunciaenne GyHKIUHN OHON NepeMeHHOM.

[TepBoobOpasznas Qyukuus. HeompeneneHHbI HWHTETrpal W €ro cmoiicTBa. Tabmuna
OCHOBHBIX HHTETpaJioB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE HWHTErPUPOBaHUE,
MHTETPUPOBAHUE MTOJCTAHOBKOM, HHTETPUPOBAHUE 10 YacTAM. VIHTerpupoBaHne palioHaIbHBIX
npobeil. MHTerpupoBaHrue HEKOTOPBIX HMPPAMOHAIBHBIX M TPUTOHOMETPUUYECKUX (DYHKIUM.
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OnpeneneHHblii UHTETpal, €ro reoOMeTpHUYeCKUil cMbIcia. CBOMCTBA OMPEAEICHHOIO0 UHTErpaa.
@®opmyna Hetorona-Jleiioauna. Teopema o0 cpeaHeM 3HAYeHMH. 3aMeHa MEPEMEHHON U
WMHTCTPUPOBAHUE 110 4YaCcTSIM B ONPENCIIEHHOM uHTerpane. llpunokeHus omnpeneneHHOro
MHTErpaja K BBIUMCICHUIO TUIOmaAeh miuockux ¢uryp. IloHsTne HecoOCTBEHHBIX HMHTETPAJIOB:
OIpECIICHNUs, CBOWCTBA, METObI BEIUUCIICHHUS.

6. JduddepeHumansHoe ucUHCIeHHe (PYHKUIUN HECKOJIBKUX IepPeMeHHbIX. JJieMEeHThI
TEOPHUH II0JISL.

@OyHkiuy AByX M 0Oojiee MEPEMEHHBIX: ONpE/eiIeHne, 00JIaCTh OIpeeseH s, 00JIacTh
U3MEHEHUs, TeoMeTpuuecKas HMHTeprperauus, JUHUM ypoBHA. Ilpenen ¢yHkuum B TOUKe.
YactHble mpou3BojHbIe (Ha mpuMepe (GyHKIuHM IBYX mnepeMeHHbIX). [uddepennupyemocts
(YHKLUN HECKOJIbBKMX INepeMeHHbIX. Jlocrarounsle ycioBus auddepenuupyemoctu. [lonnas
npousBonHas. [IpousBonnas ciaoxuod (ynxuuu. Ilonseii muddepenunan. MHBapHaHTHOCTH
nosHoro  auddepeHnuana.  AHAUIMTHYECKHH ~ mpu3Hak  moigHoro  auddepeHnmana.
HuddepenuupoBanue (QyHKIUM OAHOM W ABYX MEPEMEHHBIX, 3aJaHHON HesBHO. YacTHbIE
IPOM3BOJHBIE U TMOJIHBIE JuddepeHansl BbICIIMX MOPSAKOB. TeopeMa O paBEHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (Mg (YHKIMH JBYX TIE€pPeMEHHBIX). JIOKaldbHBIE SKCTPEMYMBI
(GyHKLIUU JByX MEPEMEHHBIX: HEOOXOAUMOE U OCTATOYHOE YCIOBUS IKCTpeMyMa. Y CIOBHBIH
sKcTpeMyM (MeToa MHOKUTeNel Jlarpanxka). Haubomnpiiee u HanMeHbllee 3HaUeHHe QYHKIIUH B
3aMKHYTOM oOsiactu. OCHOBHbIE MOHATHUA Teopuu mnousd. CkanspHoe nose. IloBepxHocTu u
auHuM ypoBHs. IIponsBojgHas 1o HampaBiieHUIO. ['paJueHT CKaJspHOIO IMOJsl U €ro CBOWCTBA.
Bekropnoe nosne. Jluseprenuus nosd. Porop nomns. CesA3b MeXAy T'PaAMEHTOM U IPOU3BOJAHON
10 HaIlPaBJICHUIO.

7. KpaTHble HHTErpaJbl.

JIBOMHOM HMHTErpall: ONpEIEICHUE, N'eOMETPUYECKUN CMBICI, CBOWCTBA. Brlumcienue
JBOMHOIO MHTErpajga B JI€KapTOBOM M MOJSIPHOM cuctemax koopauHaT Muterpan Ilyaccona.
TpoKHON HHTErpal: ONpeAcIICHHE, T€OMETPUYECKUI CMBICI, CBOWCTBA. BhIuKCIIEHHE TPOMHOTO
uHTerpana. [lpunosxenus 1BOMHOTO U TPOMHOTO UHTErPAJIOB.

8. KpuBoJsinHeliHbIe M TOBEPXHOCTHbIE HHTETrPAJIbI.

KpuBonMHENHBIM MHTETpal 10 KOOpAMHATaM: OIPEICIIEHUE, CBOMCTBA, BBIYUCIICHHUE.
Pabora B cunoBom nose. ®opmyna I'puna. KpuBonuHelinble HHTETpasibl, HE 3aBUCSILUE OT MYTH
uHTerpupoBanus. IloteHuuanbHas QyHKIMS, MOTeHIMaNbHOE nosie. [ToHsATHEe MOBEPXHOCTHOTO
unterpana. [lotok BekTtopa uepes moBepxHocThb. Teopema [aycca-Octporpanckoro. dopmyna
Crokca.

9. Iu¢depennuanbHbie ypaBHeHUs EPBOT0 MOPSIKA.

JuddepeHnunanbaple  ypaBHEHUS: TMOPSJIOK, pELIEHHE, TEOpeMa CYIIECTBOBAHUSA U
€MHCTBEHHOCTH pemieHus. 3anaya Komm. YpaBHeHHs ¢ pa3fensiolUMUCS MepeMEHHBIMU.
OnHoponuble nuddepeHanbHble ypaBHeHUs. JIuHelHble audQepeHnnanbHble ypaBHEHUS
NEpBOro MOpsAIKa. YpaBHEHHUS B MOJHBIX AU depennnanax. aTerpupyromumii MHOKNUTENb.

10. In¢depeHuuanbHbie ypaBHeHHs BTOPOT0 M N-To MOPS/AKA.

JuddepeHnnanbHble ypaBHEHHs BTOPOTO MOPsIKA, TOMYCKAIOIINE TOHKEHNE MTOPSIKA.
Jlunelinsle qudQepeHnnanbHble YpaBHEHUsT BToporo nopsaaka. CBoiictBa pemenuid. JInneitHas
He3aBUcUMOCTh (QyHKIUI. Onpenenurens Bporckoro. CTpykTypa 00111ero peneHus JUHEHHOTo
TuddepeHIMaIbHble  ypaBHEHUS BTOpPOro mnopsaka. PyHAaMeHTalbHas CUCTEMa pelleHUi.
Jluneitnble ogHOpOIHBIE AM(epeHnaTbHble YpaBHEHUSI BTOPOTO MOpsIKa C MOCTOSHHBIMU
Kod(duumeHTaMu: nocTpoeHue odbmero pemenus. Meron Dinepa. JInHelHble HEOIHOPOIHBIE
muddepeHIManbHble YpaBHEHHsI BTOPOTO MOPSIIKa ¢ MOCTOSHHBIMU Kodpduuenramu. Ob1ee u
YaCcTHOE PelIeHHUs] HEOAHOPOIHBIX ypaBHeHUH. JInneitnble nuddepeHnnanbubple ypaBHEHUS N-TO
MOpsAJIKA: CBOICTBA pEIICHUN, TEOpeMbl O CTPYKType OOIIEro peueHusi, METOJ BapHaluu
nocTosHHbIX. JluHelHble auddepeHnnanbHple ypaBHEHHS N-TO MOpSAKa € MOCTOSHHBIMU
kod(purmeHTaMu. AITOPUTM MOCTPOCHUS OOIIETO PEIICHMUS.
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11. Cucremsbl nuddepeHuINAIBHBIX YPABHEHH.

Cuctemsl nuddepeHraIbHbIX ypaBHEHUH MEPBOTro MOPsIKa: 00IIUe MOHATHS, TeopeMa
CyLIECTBOBaHMsI U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CUCTeMbl  JIMHEHHBIX
muddepeHIMaIbHbBIX YPaBHEHUH IMEPBOTO MOPAIKA: MHTETPUPOBAHUE METOJOM HCKIIIOUCHHS.
Cuctembl TUHEHHBIX U depeHIIMaTbHBIX YpaBHEHUN MEPBOTO IMOPSIKA: CBOMCTBA PEIICHHM,
TEOPEMBI O CTPYKTYpE OOILIEro pEeHIeHUs, METOJ BapUaIlH MOCTOSHHBIX. CHUCTEMBI JTMHEHHBIX
OIHOPOAHBIX Y  HEOJHOPOAHBIX AU(QEpeHIUanbHbIX ypaBHEHUH C  MOCTOSIHHBIMHU
KodpuureHTaMu. OJNEMEHTHl TEOpUH YCTOMYMBOCTH. METOAbI YHCIEHHOTO pELICHUS
nuddepeHIAIbHBIX YPaBHCHUM.

12. YucnoBble 4 GyHKIMOHATbHBIE PSABI.

UucnoBble psAIbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOISALIMXCA PSIIOB, HEOOXOIMMBIiA
IIPU3HAK CXOAMMOCTU. ['apmonundeckuit paxn. Paawr [upuxne. IIpu3zHaku cpaBHEHHs PSAIOB C
MOJIOKUTENBHBIME WwieHamu. [IpusHak [lamambepa. MaTErpanbHblii 1 paguKaabHbINH MpU3HAKA
Kommu. 3Hakouepenyromuecs: psapl: npusHak JleiiOHuma. 3HaKONepeMEeHHbIE PSIIbl: MOHATHUS
a0CONIOTHOW M YCJIOBHOH CXOAMMOCTH, HpU3HAK aOCOJIIOTHOW CXOIMMOCTH, CBOMCTBA
a0COJIFOTHO U YCJIIOBHO CXOMSIIIUXCSI PSAJIOB.

OYHKIMOHAIBHBIE PSI/Ib: OCHOBHBIE MOHATHUSA, 00JacTh cXOAUMOCTH. CTENeHHbIE PSIIbL:
pamuyc, WHTEepBal, 00yiacTb cxomaumocTH. CBOMCTBAa CTENMEHHBIX psAAoB. Psaer Teitnmopa u
MakJsopeHa: CBOWCTBA, YCJIOBHE CXOAMMOCTH psda K HCXOMHOM (YHKIUU, OCHOBHBIE
pasnoxenus. Pa3znoxxenune ¢yHKuuu B psin MakiopeHa C IOMOIIBIO OCHOBHBIX Pa3JIOKCHUH.
['maBHOe 3HaueHue QyHkuuu. DxBUBajIeHTHble (yHKUUU. [Ipumenenue pspoB Teinopa u
MakJsiopeHa /1j1s1 BBIUMCIIEHUS [IPEIETIOB.

13. 3aki0uenue.

Hcnonp30BaHrne MaTEMaTUYECKUX METOAOB B IIPAKTUUECKON JAESITEIbHOCTH.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eAMHUIIAX yacax
O01mas Tpy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 15,0 540
AyIUTOPHBIE 3aHITHS: 5,33 192
Jlexmm (Jlek) 2,66 96
[Tpaktuyeckue 3anstus (I13) 2,67 96
CamocrositesbHas padora (CP): 7,67 276
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 JK3aMeH
(72)
Bunpt yueOHoi paboThI B 3agerHBIX B actpon.
SIMHAIIAX gacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IJIAHY 15,0 405
AyAUTOpPHBIE 3aHATHS: 5,33 144
Jlexumn (Jlek) 2,66 72
[TpakTuueckue 3anstus (I13) 2,67 72
CamocrositesbHas padora (CP): 7,67 207
Buja konTpoJsi: 3auer / 3k3aMeH 2,0 IK3aMeH
(54)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«O6mas u Heoprannveckas xumusi» (b1.5.7)
1. Heap AUCHUILIMHBI. TpPHOOpEeTEeHHWE 3HAHMM UM KOMIIETEHIMH, (OopMUpOBaHUE
COBPEMEHHBIX MPEACTABICHUI B 00JACTH TEOPETUUECKUX OCHOB XUMHH M XUMHUHU DJIEMEHTOB.
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2. B pe3yabraTre wu3y4yeHHs AUCHUIUVIMHBI oOyyawiuuiics 10 mporpamMmme
0akajaBpUAaTa J0JIKEH:

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

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHMSI MATEMAaTHYECKUX U €CTECTBEHHOHAYYHBIX
JUCIUIUIMH, JUCIHIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00bEeMe He0oOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX TMOJXOJIOB, METOJIOB M PE3YJbTAaTOB MATEeMaTHYECKOTO aHalIu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIepruMeHTanbHoro uccieaoBanus (OITK-1);

- COCOOHOCTBIO MTPUMEHSATH OCHOBBI METOJIOB MCCIICIOBAHMS, aHAN3a, JUATHOCTUKH U
MOJICJINPOBAHUSI CBOMCTB HAaHOMAaTEpPHAIOB M HAHOCUCTEM HEOPraHMYECKOM M OpPraHuyecKou
MPUPOJIBI, B TBEPJIOM, KUIKOM, reJeo0pa3HOM, a3p030JIbHOM COCTOSIHUM, BKIIFOUAsi HAHOIUICHKU
U HaHOCTPYKTYPHPOBaHHbIE MMOKPBITHS, BHYTPEHHUE U BHEIIHUE IPAaHUIIBI pa3fena (a3, a Takke
(GHU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX yuactueM (OITK-3).

3HaAmMb.

— BJIEKTPOHHOE CTPOEHUE ATOMOB U MOJIEKYT;

— OCHOBBI TEOPUH XUMHUUYECKON CBSI3U B COEIMHEHUAX Pa3HbIX TUIIOB, CTPOCHUE BEILIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUU;

—OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYECKUX IPOLECCOB U XAPAKTEPUCTUKH
PaBHOBECHOT'O COCTOSIHUS,

— METO/Ibl ONMCAHUsI XMMUYECKUX PAaBHOBECHUI B PACTBOPAX 3JIEKTPOIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIIMOHHBIX COCIMHEHNUI;

— XMUMHMYECKHE CBOWMCTBA 3JIEMEHTOB PA3JIMYHBIX TPYHI MEPUOAUYECKON CHUCTEMBI U UX
BaXXHEHITNX COCTUHCHUM;

ymems.

— BBINOJIHATh OCHOBHBIE XHMHMUYECKHE OIEpaIiu, ONPEICISITh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKLUN U PaBHOBECHBIE KOHIEHTPAIMH BEIIECTB;

— HCIIOJBb30BAaTh OCHOBHBIE XMUMHUYECKHUE 3aKOHBI, TEPMOIMHAMUYECKHUE CIIPABOYHBIC
JaHHbIE JJIs peleHus MpopeCCHOHANbHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMUSHHE PA3TUYHBIX (PAKTOPOB HA DPABHOBECHE B XHUMHUYECKHX
peakumsix;

enadems:

— TEOPETHYECKMMHU METOJAMH OIMCAHHUS CBOMCTB MPOCTBIX M CIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOCHHMSI WX aTOMOB UM TIOJIOKEHUS B MEPUOJUYECKON CHUCTEME
XUMUYECKHUX AJIEMEHTOB;

— DOKCHEPUMEHTAIBHBIMU METOJIAMU OTPEACIICHUSI HEKOTOPHIX (DU3UKO-XUMUUYECKUX
CBOMCTB HEOPraHUUYECKUX COCAMHEHUM.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

CrpoeHue aTOMOB U NEPUOIUYECKHI 3aKOH.

BonHoBeie cBoiicTBa MaTepHabHBIX 00BEKTOB. YpaBHeHue ne bpoiurs. CooTHomeHne
HeonpeneneHHocTei ['elizen6epra. [TonsTre o kBaHTOBOM MexaHMKe U ypaBHeHuu Llpeaunrepa.

CoBpeMeHHast (popMyJIMpOBKa MEPUOIUIECKOTO 3akoHa. [lepmomnueckas cucrema u ee
CBA3b CO CTPOGHHEM aTOMOB. 3aloOJHEHHE OJIEKTPOHHBIX CJIOE€B MU O000JOYEeK aTOMOB B
nepuoauyeckoit cucrteme sneMeHtoB J[.M. MenpaeneeBa. CreneHu okucieHud. Baxuenmme
OKHCIIUTENN U BOCCTAaHOBUTENU. BakHeillne cxembl NMpeBpalieHusl BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHIX.

XuMHU4ecKasi CBSI3b U CTPOCHUE MOJIEKYIL.

KoBaneHnTHas cBsA3b, OCHOBHBIEC TMOJIOKEHHUSI METOJA BaJECHTHBIX CBs3eil. PaccMoTpenue
CXeM TIEpeKpBhIBaHUS aTOMHBIX OpOHUTalell mpu oOpa3oBaHUM cBsi3ed B Molekynax. OCHOBHBIC
MOJIOXKEHUST MeTo1a MoJIeKy IsipHbIX opouTaineit (MO JIKAO). O6mue cBeneHnsi 0 KOMIUIEKCHBIX
COCIMHEHUSIX, UX CTpoeHue. MEeXMONEeKyNIsIpHas U BHYTPUMOJIEKYJIApHAs BOJAOPOJHAS CBA3b.
WNonnast cBsI3b Kak MpeeibHBIM Cllydall KOBaJeHTHOW CBs3u. OOmmMe mNpeacTaBlIeHUus O
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MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUM: OPUEHTAMOHHOE, HWHIYKIMOHHOE, JUCIEPCHOHHOE
B3aUMO/JICHCTBUA.

DHepreTuka peakiuii 1 XMuMUYECKOE PAaBHOBECHE.

[ToHsATHE O XWMHYECKON TEPMOJAMHAMUKE, TEPMOIMHAMHYECKHE (DYHKIIUU COCTOSHUS
(xapakTepuctuueckre GyHKIUHM). XHUMHUYECKOe paBHOBecue. VICTMHHOE M Kaxylieecs
paBHOBecHsl. KOHCTaHTa XMMHYECKOIO paBHOBECHS. DJIEKTPOXMMHUYECKHUE IPOLECCHI, OHATHE
00 2JEKTPOJIHBIX MOTEHIMANAX. DJIEKTPOABIDKYINAS CHJIA OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuil ¥ KpUTEpU caMOIIPOU3BOJIBHOTO IIPOTEKAHUS IIPOLIECCOB.

PaBHOBecus B pacTBopax

[Ipomeccer,  compoBokjaromme  00pa3oBaHUE  JKUIKUX  HMCTUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMHUPOBAHHBIE SJIEKTPOJIMTHI.
Crenens aucconmanuu. KoHcraHTta aucconuanud. PaBHOBecHe B CHCTEME, COCTOSIICH U3
HACBIIIEHHOTO0 PacTBOPAa MaJIOPACTBOPUMOIO 3JIEKTPOJIUTAa M €ro KpucTtauioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COeMHEHUN. PaBHOBecHEe uccolnanuy BOJbl, HOHHOE IIPOU3BEACHNE
BO/IbI M €r0 3aBUCUMOCTH OT Temmnepatypsl. lllkana pH. ['maponus comnei.

CKopocTb peakiuii U KaTtaaus.

[lonsatne o xumuyeckoil kuHeTuke. OOHOCTAIMUHBIE W CJIOKHBIE PEAKIMH. 3aKOH
neiictByromux Macc. KoHctanTa ckopocTu peakuuu. MoJeKylIspHOCTh M IMOPSAJIOK pEeakLUu.
3aBUCUMOCTh CKOPOCTH PEAKUMU OT TEMIEpaTyphl, SHTAJIbIUsA aKTUBALMU. ['OMOreHHBIN U
reTEepPOreHHbIN KaTalus3.

XUMHS S- U P- JJIIEMEHTOB

Bonopon-nepBslii 2JIEMEHT NMEPUOAMYECKON CHUCTEMBI, €ro JBOMCTBEHHOE IIOJIOKCHHE.
OneMeHThl | - 2 u 13 - 18 rpynn nepuoandecKkoil cUCTeMbl. 3aKOHOMEPHOCTU B U3MEHEHUU
DIIEKTPOHHBIX KOH(QUTYpAIMii, BEIMYMH PAJUYCOB, 3JICKTPOOTPUIATEIBHOCTH W DHEPTUU
MOHU3ALMKA aTOMOB. TUIIMYHBIE CTENIEHU OKHUCJICHHS. XMMHUUYECKHE CBOMCTBA IMPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHHMHM M CBOMCTBAX OCHOBHBIX THUIIOB coeauHeHud. [Ipupoansie
COEIMHEHUS, TIOJIyY€HHUE U IPUMEHEHHUE.

Xumust d- u f- anemenToB

OneMeHThl 3-12 rpynn NepuOIUYECKOM CHUCTEMBbL. 3aKOHOMEPHOCTH B HW3MEHEHUU
AJIIEKTPOHHBIX KOH(MUTYpALIUiA, BEJIMUYUH PAANYCOB, SHEPTUH HOHU3AIMH, XapAKTEPHBIX CTENIEHEH
OKHCJIEHUs, KOOPJAMHAIIMOHHBIX 4YHCel aTroMoB. llpuponHble coeAMHEHUs, MOJIYy4YeHUE U
COIOCTaBJIEHHE (PU3MUECKUX M XUMUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpoeHue U cBOWCTBa
OCHOBHBIX THUIOB coeanHeHui. OcoOeHHOCTH f- 2IIeMEeHTOB.

4. O0beM y4eOHOH JUCHHIJIMHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHAIIAX gacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 12,0 432
AyAUTOpPHBIE 3aHATHS: 4,44 160
Jlexumn (Jlek) 1,78 64
[Tpaktuueckue 3austus (I13) 1,78 64
JlaboparopHsie padboTs (JIP) 0,88 32
CamocrositeabHas padora (CP): 5,56 200
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 IK3aMeH
(72)
Bunel yue6HOM paboThI B 3auerHbIX B actpon.
eIMHMIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHHIJIMHBI 10 YIe0HOMY MJIAHY 12,0 324
AyAUTOpPHBIE 3aHATHS: 4,44 120
Jlexmn (Jlek) 1,78 48
[Tpaktuueckue 3austus (I13) 1,78 48
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JlaGopatopusbie padotsl (JIP) 0,88 24

CamocrositesibHas padora (CP): 5,56 150

Bux koHTpOJIsI: 3a4eT / IK3aMeH 2,0 JK3aMeH
(54)

AHHOTaN U padoyeil MPOrpaMMebl AU CHUTLIHHBI
«Oprannyeckas xumus» (51.5.8)

1. Heab IMCHUILVIMHBI. IPHOOPETEHNE CTYACHTAMH 3HAHUN O CTPOCHHUU OPraHHMYECKUX
COCIMHEHUH, OCHOBHBIX XHMHUYECKUX CBOWCTBAaX pa3IMYHBIX KJIACCOB OPraHMYECKUX
COCMHEHUH U METOAAX UX MOYUEHHs, KaK IPOMBIIIICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3yabraTre wu3y4eHHsl AUCHUIUVIMHBI oOyyawiluiicsi 10 mNporpamMme
O0akajiaBpuaTa /I0JI2KeH

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

- CIIOCOOHOCTHIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCIPUHUMAS COLMAILHBIE U
KyJabTypHbIe paznuuus (OK-4);

- CIIOCOOHOCTRIO K caMOOpraHu3anuy u camoobpasosanuio (OK-5);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHIO, K OOOOIICHHUIO, aHAJIN3Y, BOCIPHUSATHIO
uH(pOpMaIIH, MOCTAHOBKE IIEJIH U BBIOOPY myTei ee noctmxenus (OK-9);

- coCcOOHOCTHIO MPUMEHATHh 0a30BBIC 3HAHHUS MATEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH, JUCHMIUIUH oOmenpodeccuoHaibHOro IMHKiIa B 00beMe HeoOXoIuMOM B
npo(ecCHOHANBHOM  JESITEIPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HAyK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIeprUMeHTanbHoro uccienoBanus (OITK-1);

3Ham»b:

— TEOPETHUYECKUE OCHOBBI CTPOCHMSI U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHM;

— CIOCOOBI TOyYeHHs] U XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHMYECKHUX
COE€IUHEHMI;

— OCHOBHBIC MEXaHHU3MBI TPOTEKAHUS OPTaHUYCCKUX PEaAKIIHIA;

ymemy:

— TIPUMEHSTHh TEOPETUYECKHE 3HAHUS JUIsI CHHTE3a OPraHWYeCKHX COEIMHEHHI
pa3IMYHBIX KIACCOB;

— aHaJIM3UpPOBaTh W IMPEJCKa3blBaTh PpEAKLUHUOHHBIE CBOICTBA OPraHUYECKUX
COE€IUHEHUI;

— COCTaBJISTh CXEMbI CUHTE3a OPTraHMUECKUX COCAUHEHUN, 3aJaHHOTO CTPOEHUS;
61a0emn.

— OCHOBaMH HOMEHKJIaTyphl U KJIaCCU(PHUKAIIUU OPTraHUYECKUX COEIMHEHUM;

— OCHOBHBIMH T€OPETHYECKUMH MPEACTABICHUSIMHI B OPraHUYECKOM XUMHUH,

— HaBbIKaMHU OOOCHOBAHHS pAalMOHAIbHBIX CHOCOOOB TMOJYYEHHUS OPraHMYECKUX
BELIECTB.

3. KpaTkoe coep:kaHue AU CHUIITAHBI

Homenkmnarypa opranudeckux coenuHeHuid. Teopuss XUMHUYECKOTO CTPOCHUS U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBanentHoil cBs3u. Dopmynsl Jlprouca.
@opmanbHbIil 3apan. Oddektel 3amectureneit. [IpoMexyTouHble COENMHEHUS W YaCTHIIBI
OpraHMYECKUX peaklUMsX. OHepreTuyeckas auarpaMMa peakiuu. MexaHu3M peakiMH.
Crepeonsomepus, ee BUIbl 1 0003HAUEHUS.

Amudarnaeckne coenuHenus. HacelllieHHBIE ©  HEHAchIleHHBIE YB.  AJkaHsl,
[UKIIOANIKAHbI, aJKEHBI, AJTKWUHBI, MONUEHBl (JAUeHbI). B KaxxaoMm Kiacce paccMaTpUBaIOTCS
CIeyIOIMe pa3/ieibl: H30Mepus, HOMEHKJIaTypa, (u3NYecKue M XHMHUYECKHE CBOMCTBA,
CrocoObl omyueHusl. MexaHU3MBbl peakluid. JHepreTudeckas [uarpamma peakiimii.
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ApomaTtudeckue coenuHeHus. Teopun apomatnayHocT. CoennHEeHHs OCH30JIbHOTO psifa.
Nzomepusi. Homenknarypa. CmocoObl momydeHus. XUMHYECKHE CBOWCTBA. BrusHue
3amecTuTeNeld B OEH30JIbHOM KOJIBIIE HA HANpPaBlIEHUE M CKOPOCTh PEAKIHM 31eKTPO(GHUILHOTO
3aMEeIICHHUS.
4. O0beM y4eOHOM JUCHUILINHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
eIUHHIIAX yacax
O01as TPyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TIaHYy 3,0 108
AyINTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[TpakTuueckue 3arstus (I13) 0,89 32
CamocrositesibHas padora (CP): 1,67 60
Bux koHTpOJIsI: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOM
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eIMHULIaX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
AyYJAUTOPHBIE 3aHATHS: 1,33 36
Jlexumu (Jlek) 0,44 12
[Tpaktnueckue 3austus (113) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3ager ¢
OIIEHKOM

AHHOTauus padoyeii MporpaMMsbl JIMCHUILIHHBI
«®Pusuka» (b1.B.9)

1. Heap AMCHMIUIMHBI. TpUOOpETEHNE CTYACHTAaMHM 3HAHHWH 10 OCHOBHBIM pa3ieiiam
(GU3UKY U YMEHHIO IPUMEHSTh UX B JPYTUX €CTeCTBEHHOHAYYHBIX TUCIUTUINHAX .

2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOYy4YalOIMiici 1O mMporpamMmme
0akajaBpuaTa J0JIKEH:

Obnadamye cnepyromumu o6mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusamMu:

- CIOCOOHOCTBIO K KYJBTYPHOMY MBIIUICHUIO, K OOOOIICHHIO, aHAINU3y, BOCHPHUSITHIO
uH(OpMaInH, MOCTAHOBKE IEJIH U BBIOOPY myTeit ee noctmkenus (OK-9);

- CITOCOOHOCTBIO MTPUMEHSTH 0a30BbIC 3HAHWS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUIUIAH, JUCIHMIUIMH oOmenpodecCHoHaIbHOrO IMKIa B 00beMe HeoOXOoIMMOM B
npodeCCHOHATBHONM  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paboOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3YJIbTaTOB MaTEMaTHYECKOTO aHalIu3a H
MO/ICIIUPOBaHHMsI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTo nccienoBanus (OITK-1);

- CITIOCOOHOCTBIO TMIPUMEHSATH OCHOBBI METOJOB HCCIICOBAHMUS, aHAIN3A, JUATHOCTHKH H
MOJICIIMPOBAHMs CBOMCTB HAHOMATEPUATIOB M HAHOCHCTEM HEOPTaHMYECKOH M OpraHMyYecKou
IPUPOIBI, B TBEPJIOM, JKUIKOM, T'eJIC00pa3HOM, adPO30JIbHOM COCTOSTHUH, BKJIFOUYasi HAHOTUICHKH
¥ HaHOCTPYKTYPHPOBaHHBIC MMOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pa3fena ¢a3, a TakKe
(GU3NUIECKUX U XUMUYECKHX MPOIECCOB B HUX MK ¢ uX ydactuem (OITK-3);

3Hamy:

- (pu3myeckre OCHOBBI MEXAaHUKH, (PU3UKHU KOJIEOaHU U BOJIH, JIEKTPUUECTBA U
MarHeTru3Ma, MMEeKTPOJAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOIMHAMUKH, KBAHTOBOM
buzuky;
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- cMbICH (PyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB, IPUHIUIIOB U NTOCTYJIATOB; UX
(OpMYIUPOBKH U TPaHULIBI TPUMEHUMOCTH;

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

- OCHOBHBIE METO/Ibl PELICHMS 33/]1a4 110 ONUCAHUIO (PU3UYECKUX SBICHUIL;

- METOIbI 00pabOTKHU pe3yIbTaTOB (PU3NYECKOTO IKCIIEPUMEHTA,;

ymemy:

-[IPUMEHSATh TEOPETUUECKUE 3HAHUS U IKCIIEPUMEHTAIbHBIE METObI UCCIIEOBAHUS IIPU
peleHny IpodecCHOHATIBHBIX 3a/1ay;

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

- aHAJIM3UPOBATH PE3YJIbTAThl HAOIIOEHUIN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHIIMIIOB (PU3MKH;

- OTIPE/ICTIATh XapakTep (PU3NUECKUX MPOLECCOB MO KOMILIEKCY SKCIIEPUMEHTAIbHOM
UH(pOPMAaLIMKU P TOMOIIU I'papUKOB, TaOIMIl U ypaBHEHUI];

- IPEICTABIAThL 00PAOOTAHHYIO IKCIIEPUMEHTATBHYIO U TEOPETHUSCKYIO HH(OPMAIIUIO B
YCTHOM U MMCbMEHHOH (pOopMe, B TOM YHUCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

gnademn:

- HaBbIKaMU pabOThI C LIUPOKUM KPYToM (pU3UYECKUX TPUOOPOB U 000PYI0BAHUS;

- HaBbIKaMU 0OOOCHOBAHHUS CBOUX CY)KJEHHUH U BBIOOpA METO/1a UCCIIEI0BaHMS;

3. KparTkoe coep:kaHue JUCHUTIHHBI

BBenenne

[Ipenmer ¢usuxu. MeToap! HU3NIECKOTO UCCIETOBAHMS: ONBIT, TUTIOTE3a, YKCIIEPHUMEHT,
TEOpHusl.

1. ®du3uyecKkue 0OCHOBbI MEXaHUKHU

IIpenmer kuHematuku. llepemenienue, ckopocth, YyckopeHue. Kunemarnueckue
XapaKTEepUCTUKU BPALIATENIbHOTO IBUKEHUS. 3aKOHbl Hbl0TOHA. 3aKOH BCEMUPHOIO TSATOTEHMSL.
JIBukeHMe Tella IEPEMEHHOM Macchl. 3aKOH BCEMMPHOIO TAroreHus. JIBumkeHue tena
nepeMeHHoN Macchl. YpaBHeHus Memepckoro. ®opmyna [{uonkosckoro. Ymopyrui u
HEYNpyruil yzapbl apoB. MOMEHT HMHEpPUUH MATEPUAIBHONM TOYKM M TBEPAOIO Teja.
Kunemaruka rapmoHuueckux kosneOanuil. [uddepeHunanbHoe ypaBHEHHE TI'apMOHMUYECKHUX
kosiebanuil. TloHsATHE O 3aTyxalomMX U BBIHYKICHHBIX KojeOaHMAX. BoiaHOBoe nBHXeHHe.
Boanbsl npoaoabHbIE U TONEPEYHBIE.

2. OCHOBBI MOJICKYJIAPHON (U3NKH

DneMeHThl TepMOJAMHAMUKHN U (U3ndeckod KMHETUKH. MeanbHblil ra3. Pacnpenenenue
bonbiimana u ero obmedusnueckuid cmbici. PeanpHbiil Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmonunamuueckuit Meton B ¢usuke. PaBHOBecHbIe cocrosiHusa. Hauanma TepMoauHaMHKH.
[{ukibl. DHTpONMs M €e CTaTUCTUYEeCKOoe TOJIKoBaHHe. SIBieHue mepeHoca. Juddysus. 3akon
®uxka. TernnmonpoBogHocTh. 3akoH Pyphe. BHyTpenHnee Tpenue (BsizkocTh). 3akoH HbroToHa.

3. D1eKTPOCTATHKA U MOCTOSIHHBIN JJIeKTPUYECKUH TOK

3akon Kynona. Teopema Octporpanackoro-I'aycca. Jumons. Judnexktpuku B
AIIEKTPOCTATUYECKOM IIOJIE.

4, DjIeKTPpOMAarHeTu3M

3akoH Awmmepa. 3akoH buo-Caapa-Jlammmaca. Cuna JlopeHma.  MarHeTuku.
DJIeKTpOMarHuTHasl MHAYKIUs. Y paBHeHne Makcseia.

5. OnTuka

Wnrtepdepennus BoaH. Audpakuus BonH. Ilonspuszaumst BonH. TemsoBoe u3inydeHue.
3akon Kupxroga. ['mnoresa [lnanka. KBantoBoe 00bsicHEHHE TEIUIOBOro u3iaydeHus. Jddekrt
Kowmnrona. Snepuas moaens aroma. [loctymnarst bopa. ATom Bomopoaa o bopy.

6. DJIeMeHTbI KBAHTOBOI PU3NKH
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I'unoreza ne bpoinga. BosHoBoe ypaBHenwe IlpenunHrepa mjisi  cTalMOHApPHBIX
cocrossHuit. OnbiTel Ll TepHa-TI'epinaxa. MHorosnekTpoHHsiii atoM. D¢ ekt 3eemana. [IpuHimn
[Taynu. KBanTOBBIE cTatucTHYecKHe pacnpenencHus boze-OitHmTelina u Pepmu-/lupaka.
@®ononsbl. 3akonsl Jlebast n DiHIITEHHA. XapaKTEPUCTHKHU SApa: 3apsiji, Macca, YHEPrHus CBS3U
HYKJIOHOB. SnepHble peakuuu. DyHIaMEHTAIbHBIE B3aUMOJEUCTBUS W OCHOBHBIE KJIACCHI
AJIEMEHTApPHbIX YaCTHII.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHUIIAX gacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 11,0 396
AyIUTOPHBIE 3aHIATHS: 3,55 128
Jlexmm (Jlek) 1,33 48
[TpakTueckue 3arsitus (I13) 1,33 48
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocrositeabHas padora (CP): 5,45 196
Bujx koHTpOJIsI: 3a4eT / IK3aMeH 2,0 IK3aMeH
(72)
Bunasr yue6HOM paboThI B 3aueTHbBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 11,0 297
AyIUTOPHBIE 3aHITHS: 3,55 96
Jlexmm (Jlek) 1,33 36
[Tpaktuyeckue 3austus (I13) 1,33 36
JlaGopaTtopHsie padoTs (JIP) 0,89 24
CamocrositesbHasi padora (CP): 5,45 147
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 IK3aMeH
(72)

AHHOTAUUS Y4eOHOIi MPpOrpaMMbl M CHUTLIHHBI
«Ikoaorus» (b1.5.10)

1. Heab AMCHUILUIMHBI. CPOPMHPOBATH y CTYASHTOB MPEICTABICHUE O COBPEMEHHBIX
HKOJIOTHUECKUX MpobieMax, 0 (U3UKO-XMMHUYECKHX IpoIeccax, MPOTEKAIOMIUX B Pa3IMYHbBIX
KOMITOHEHTaX OKPY)KAIOIIeH cpensl W O CTEeINEeHW AaHTPOMOTEHHOTO BO3JEHCTBHS HA O3TH
IpOIIeCChl; BbIpabOTAaTh y CTYAECHTOB HABBIKM CHCTEMHOrO IMOJXOAA K U3YyYEHMIO U PEIICHUIO
DKOJIOTHYECKUX  MpOoOJieM, BO3ZHUKIIMX B  pe3yiabTare MPOMBIIIICHHO-XO035SHCTBEHHON
JIeSITeIbHOCTH YeJIOBEKa, Pa3BUTh MBIIJICHNE, TO3BOJISIONIEE TPABUIBHO OLIEHUBATH JIOKAJIbHBIE
¥ OT/IaJICHHBIE TTOCIIEICTBHSI IPHHUMAEMBIX PEIICHU /ISl OKPYKAFOIIEH cpellbl U YeTI0BEKa.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4YalOIMiici 1O mporpamMmme
0akajaBpUaTa J0JI/KEeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbubiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHHSI MAaTEMATUYECKUX M €CTECTBEHHOHAYUHBIX
JTUCIUTUTAH, JUCIUIUIMH  O0IIEenpopecCHOHAIbHOTO IIMKIa B 00beME HEOOXOIUMOM B
npoeCCUOHATBHONM  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3yJbTaTOB MAaTEMAaTHYECKOTO aHaIu3a H
MOZIETTMPOBAHHS, TEOPETUIECKOTO U SKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE TIOJOXKEHUS ¥ METOJABl COIHAIBHBIX,
TYMaHHUTapHBIX U SKOHOMUYECKHX HAyK MPHU PELICHUU MPO(PECCHOHANBHBIX 337a4 C YU4eTOM HX
MOCJICICTBHI U151 001IecTBa, SKOHOMUKH 1 3kosorun (OI1K-2);

30




3HamMb.

OCHOBHBIE 3aKOHBI OOIIEH IKOJIOTHH;

3aKOHOMEPHOCTH CTPOCHHUA U (YHKIIMOHUPOBAHUU OHochepsr;

COBpPEMEHHBIE IKOJIOTMUECKUE TIPOOIIEMBI;

OCHOBBI PallMOHAIBHOTO MIPUPOIONOJIb30BAHUS;

OCHOBHBI€ ITPUHIUIIBI 3aLIUThI IPUPOJIHOM CPElbl OT aHTPOIIOIE€HHBIX BO3ICHCTBHM;

CTpOCHHE OCHOBHBIX Treocdep 3eMiIM HOCHOBHBIE (HU3UKO-XUMUUYECKHE MPOLECCHI,
IIPOTEKAIOLINE B HUX;

OCHOBHBI€ MTOHATUS U IPUHUMUIIBI KOHIIENIIUN YCTOMYUBOIO Pa3BUTHS;

OCHOBHBIE CBE/ICHUS O II100aNbHOM MpoOIeMaTUKE, IPUPOJHBIX peECypcax, MJIaHETAPHBIX
rpaHMIaX, AHTPOIION€HHOM BO3JEMCTBUU HA OKPYXAIOLIYK Cpely, YIPaBICHUU KadyeCTBOM
OKpYKaroILEeH Cpeibl;

MIPUHLUIIBI 3€JIEHOU XUMUU;

ymemn.

IIPUMEHATHh ITIOJIyYCHHbIC 3HAHUSA JJIs OLEHKU COCTOSIHUS OKpYXKaroUled cpeabl U
PaLMOHAIBHOIO MCIIOJIb30BAHNS IIPUPOIAHBIX PECYPCOB;

UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMH M 0a3bl JAHHBIX IS PEIICHUS
KOHKPETHBIX SKOJIOTUYECKHUX MPOOIIEM;

gnademn:

MOHATUIHBIM amlIapaToM B 00JacTh OOIIel SKOJIOTHH, PAllMOHATIBHOTO MCIIOIB30BAHUS
MIPUPOJHBIX PECYPCOB U 3aLLUTHI OKPYKAOLIEH Cpeibl.

3. KparTkoe coep:kaHue JUCHUTIHHBI

BBenenue, OCHOBHbIE TOHATUS JUCIHUILINHBL.

MecTo TUCHUIUIMHBI B cUCTEME OOIIEr0 ¥ XMMHUYECKOro 00pa3oBaHUs. DKOJOTHYECKOE
oOpa3oBaHue u 00Opa3oBaHHE ISl YCTOMYMBOTO pa3BuTHs. OOILIECTBO M OKpyKarolas cpena.
IlonsiTHE YCTOWYMBOIO pa3BUTHS.

Moayas 1. OOGmme Bompockl skonoruu. buocdepa. buoskonorus. buocdepa u
YCTONYUBOCTb.

1.1 OcHoBHbIe 3akOHbI dkojoruu. buoskonorus. IlonsitTue 006 SKOcucTeMax.
VYceroitunBocTh dKkocucteM buocdepa, ee 3BOMIONUS U YCTOWYUBOCTh. DKOCUCTEMBI 3eMIIH U
ycTON4YMBOCTb. OCHOBHBIE CBEICHUS O TUIaHeTe 3eMisl. OCHOBHBIE TOHATHS 3KOJOTUMU. 3aKOHBI U
npuHUMIBL  3Kojoruu. Ilotoku osHeprum u BemecTBa B 3KocucrtemMax. OCHOBHBIE
OMoreoXuMHUECKue LHUKIBI (KpyroBopoThl BemiecTB). L{kmu4HOCTh mpolieccoB B Ouochepe u
YCTONYUBOCTb.

1.2 Hapomonacenenue. YenoBeuecTBO Kak dacThb Ouoctepsl. [lemorpadpuueckue
POOJIEMBI

JIluHaMUKa 4elIOBEYECKOW IOMYJALMH, POXKIAEMOCTb, CMEpPTHOCTb, BO3pacTHas
cTpykTypa. IIpobiieMbl coBpeMeHHOro 3Tara pocra YUCIEHHOCTH HaceneHus. [ eorpaduueckoe
pacpeneneHue HaceneHus. PerynupoBanue HapoJOHACEIICHHUS.

Moayab 2. Crtpoenne u coctaB reochep 3emin. OCHOBHbIE (PUBMKO-XUMHUYECKHE
IPOIIECCHl, MPOTEKAOIIUE B reocdepax

2.1 Atmocdepa 3emin

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

[TapuukoBsiit 3¢pdexr. IlapHukoBbie ra3sl B atMochepe. KimmaTnueckue mocnencTBus
AQHTPOIIOTE€HHOM 1E€ATEIbHOCTH.

Pacnpenenenue koHueHTpauu o30Ha B armochepe. O30HO0BbIH cnoil. [Ipupoanblii Uk
030Ha. COBpPEMEHHOE COCTOSIHHE 030HOBOro cios. IlocnencTBus pa3pylieHuss 030HOBOTO CIIOS
3emin s yenoBeka U Ouocdeps! B meiaoMm. CtparocdepHblit 030H U TponochepHbIil 030H:
CXOACTBO U paziauuus. MexIyHapoJHOe COTPYAHHUYECTBO B 00JacTH OrpaHUYEHUE
IIPOU3BOJCTBA U UCIIOJI30BAHUS 030HOPA3PYLIAKOIIUX BELIECTB. MOHpeanbCKHUi IPOTOKOIL.
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KucnotHbie 1011 ¥ IpoliecChl OKUCIICHUs TpuMeceii B Tporochepe. PoToXUMHUECKHI
CMOT.

2.2. 'mppocdepa 3emin

Bunst Bonm Ha 3emue. Ilpecnsie Bomsl. ['mapomormyeckwii 1muki. [nmoGanbHble
9KOJIOTHYECKHe MpoOsieMbl ruapocdeprl. ['maBHbIE KAaTHOHBI UM AHUOHBI HPUPOJHBIX BO/I.
KucnorHo-ocHOBHOE paBHOBecu€ B MPUPOAHBIX Boaax. IllenodyHOCTH NPUPOAHBIX BOJ.
OCHOBHbIE NPUYUHBI, JTalbl W NOCIEICTBUS  3aKUCICHUS HNPUPOIAHBIX  BOJOEMOB.
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE MPOIECCHl B MPUPOAHBIX Bojgoemax. Crparudukanus
npupoaHbIX BogoeMoB. [Ipoueccel adTpoduxaruu BogoemoB. [IpuunHbl U mociaenCcTBUA.

2.3. Jlutocdepa 3emuu

3emHas kopa. IlouBa. Ctpoenue mnouBeHHOro ciosi. CoctraB moyB. OpraHuyeckue
BEIIeCTBAa B Mo4Be. POib JKMBBIX OpPraHU3MOB B ()OPMHUPOBAHHUU IMOYBEHHOTO CIIOS. TshKenbie
MeTasuibl B ouBe. Jlerpananus nous. BogHas u BeTpoBasi 3po3usi OYB.

Moayab 3. AHTPOIOT€HHOE BO3ACHCTBHME HA OKPYXKAIOIIYIO CpPEAy M pPalMOHaIbHOE
MIPUPOJIONOIB30BaHUE

3.1. Ilpupomubie pecypcel. [loHsiTue 00 OTXOAAaX MPOW3BOACTBA W TMOTPEOICHHUS.
MainootxoHble U 6€30TX0/IHbIE TPOU3BOJICTBA.

3.2 TlonstTue O IUIAHETAPHBIX  TpaHUIAX. AHTPOIOTCHHBIE  BO3MYIIEHUS
OMOreOXMMHUYECKHX IIUKIOB a30Ta U Gochopa. OCHOBHBIE MPUHIIUIIBI 3€TICHON XUMHUH.

Mopnyasb 4. YcToliunBoe pa3BuTue

[lonsiTue 006 ycroitumBoM pa3Butud. Vcropusi cTaHOBIeHUS TOHATHSA. Bkian
OTEUYeCTBEHHBIX  yueHblX. llenmu  ycroitumBoro  pazButus OOH. MexayHnaponHoe
COTPYIHUYECTBO B OOJACTH YCTOWYMBOrO pa3BUTHA. [IpoMbIlIUIEHHAs SKOJOTHUS M 3eleHas
XUMHS KaK MHCTPYMEHT 00ECIICYCHHS] YCTOMYMBOTO PA3BUTHS. DKOJIOTHYECKAs ITHKA.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,45 16
[TpakTrueckue 3anstus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3auyer
Bugpsl yaeOHOM paboThI B 3agerHbIX B actpon.
SIMHHIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) 0,45 12
[TpakTrueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Duznveckas xumus» (b1.b.11)

1. Ileab IMCHMIJIMHBI. PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIOIMIUX XOJIOM
XHMHYECKOTO TPOIecca, MOoKa3aTh O0JACTH TPWIOKEHHS ITHX 3aKOHOB M HAYYHUTh CTYJEHTA
rPaMOTHO MPUMEHSTH UX MPU PEIICHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUUECKHUX 3a/1a4.

2. B pe3yabrare wu3ydyeHus IUCHUIUIMHBI OOyYyamomuiicsi 1O TMporpaMme
O0akaJjiaBpHaTa J10JI’KeH:
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Obnaoamse cnenyrommmu o0mekynbTypHbiME (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH, JUCIHMIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00beMe HeoOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJOB, METOJOB U pE3yJbTaTOB MaTEMAaTUUYECKOIO aHaiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOJOB HCCIICAOBAHUS, aHAIN3A, JUATHOCTUKU U
MOJICJIMPOBAHUSI CBOWCTB HAHOMATEPHUAJOB M HAHOCHUCTEM HEOPraHMYECKOW M OpraHHYecKOi
IIPUPOJIbI, B TBEPAOM, KUIAKOM, I'eJIe00pa3HOM, a3pO30JIbHOM COCTOSIHMM, BKIKOYasi HAHOIJIEHKU
U HaHOCTPYKTYPHPOBaHHbIE MOKPBITHS, BHYTPEHHUE U BHEIIHUE IPaHUIBI pa3fena (a3, a Takke
(U3MYECKUX U XUMUYECKUX MPOLIECCOB B HUX MK ¢ ux ydactueM (OIIK-3);

3Hamy:

OCHOBHBIC 3aKOHBI (U3MUYECKON XWMHUHU, B3aUMOCBSI3b (PH3UYECKUX W XUMHUYECKUX
XapaKTepUCTHUK IpoIlecca;

IIyTU OIPEAETCHUS BAKHEHIINX XapaKTEPUCTHUK XUMHUYECKOTO PaBHOBECHUS (KOHCTaHTBI
paBHOBECHsI, PABHOBECHOT'O BBIXOJla MPOAYKTA, CTEIIEHU MPEBpAIlleHUs UCXOAHBIX BEUIECTB) U
BIIMSIHUS PA3IMYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUECKOIO PABHOBECHS;

YCIIOBUSI YCTaHOBIEHUS (Pa30BBIX PABHOBECHUIl B OJIHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMAaX, BO3MOKHOCTU DPa3/IEJICHUS CIOKHBIX CUCTEM Ha COCTABIISAIOLINE KOMIIOHEHTHI;

TEPMOJUHAMHYECKOE OIMCAHHE CBOWCTB HJICANbHBIX M HEWACAJIbHBIX PACTBOPOB,
MOAXOAbI K HAXO0KICHHUIO TTapIIHAIbHBIX MOJIIPHBIX BEIMYUH KOMIIOHEHTOB PacTBOPA;

ymems:

IPUMEHTh TEOPETUYECKUE 3HAHHUA M DKCIEPUMEHTAIbHBIE METOJbl HCCIEI0BAaHUS
bu3nYECKO XUMUU MPU pelIeHUH NMPOPEeCCUOHANBHBIX 33/1aY;

IIPOBOAUTH TEPMOAMHAMUYECKUE PACUEThl, OCYIIECTBIATh aHAIM3 U Ha OCHOBE 3TOT0
nenatb 000CHOBAHHBIE BHIBOJIBI,

IIpPe/ICKa3bIBaTh U HAXOJAUTh ONTUMAJIbHBIE YCIIOBUS MIPOBEIECHUS XUMHUECKOI0 Ipoliecca
C IIEJIBIO MOJIYYE€HUS MAaKCUMaJIbHO BO3MOKHOTO BBIXOJ[a MHTEPECYIOUIETO MPOAYKTa,

MIPE/ICTaBIATh JIaHHbIE JTAOOPATOPHOIO HCCieNoBaHUs B Tpaduyeckoi (opme U Ha
OCHOBE IIOJYYEHHBIX 3aBUCHUMOCTEH OIPENEIATh COOTBETCTBYIOIIME TEPMOAUHAMMUYECKHE U
KMHETUYECKUE XapaKTEePUCTUKN XUMHUECKON CUCTEMbI U XMMHUECKOI 0 IIpolecca;

MPOBOJIUTH AHAJIN3 U KPUTUUYECKU OLIEHUBATh MOJIyY€HHbIE SKCIIEPUMEHTAJIbHBIC JaHHBIE,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOIBI Ha 06a3€ MPOBEIEHHBIX OIBITOB,

BlIa0ems.

KOMIUJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJOB (U3NYECKON XMMUU Ui PELICHUS
KOHKPETHBIX MCCIIEIOBATENbCKUX 3a]1a4;

HaBbIKAMU OIIPEJICTICHHUs] COCTOSTHUSI PAaBHOBECHS U CaMOIIPOU3BOJBHOIO HAIpPaBIICHUS
XUMHYECKOT0 IIPOLECCa;

npueMaMu 00pabOTKH TOJIYYSHHBIX OMBITHBIX JIAHHBIX JJISl BBISBJICHUS U YCTaHOBJICHUS
B3aMMOCBS3€H MEXIy TEPMOAMHAMUYECKUMHU CBOMCTBAMU U (PU3UYECKUMH MapaMeTpamu
npolecca;

3HAHUSMH OCHOBHBIX 3aKOHOB (PM3UYECKON XUMHH TSl COJIEp KAaTeIbHONM HHTEPIPETAIINH
TEPMOJMHAMHUYECKUX PacUETOB,;

3. KpaTkoe coaep:xkaHue TUCHUILIUHBI

XumMHYeckass TepMOAUHAMUKA. 1-b1i1 U 2-0 3aKOHBI TepMOJIMHAMUKHU, ocTynat [lnanka.
B3aumocBs3b TemnoThl, pabOThl U M3MEHEHUS BHYTPEHHEW DHEPrUH B MpPOIEccaX C y4acTHeM
ujeanbHoro rasa. TermnoéMKocTh TBEPABIX. KUIKUX M Ta3000pa3HbIX BemIeCcTB. TepMOXHUMHUSL.
Boruncnenue TemnoBbIX 3((EKTOB XMMHMUYECKHX peakIHid, MporeccoB (Pa3oBBIX MEPEXO0/0B,
pPacTBOpEHHS U JAPYrux (U3HKO-XUMHUECKHX TIporeccoB. OHeprus [ubOca u sHeprus
['enpMrosipiia Kak KpPUTEPUU HAMpPABIEHUS XUMHYECKOro rmpoiecca. Pacuér abcomoTHOM
SHTpONMHU. XUMHYECKOe paBHOBecHe. KoHCTaHTa XMMHMUYECKOTO DPABHOBECUS U METONBI €€
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pacuéra M SKCHEPUMEHTAIBHOTO OINpeaeieHUs. PaBHOBECHBI BBIXOJ MPOJYKTa, BIUSHHUE
JABJICHUSA, TEMIEpaTyphbl, MPUMECH HHEPTHOTO ra3a Ha pPABHOBECHBIM BBIXOA. YpaBHEHUS
n3orepMbl u  uzobapel  Bant-T'odda. Crarucruueckas  TepmoauHamuka.  Pacuér
TEPMOJIMHAMHYECKUX (YHKIMN Ha Oa3e MpelCTaBICHH O CyMMe TI0 COCTOSIHUSIM.

da3oBble PABHOBECHS B OJHOKOMIIOHEHTHBIX cucTemax. (Da3oBbie mepexonpl U
¢azoBas guarpaMMa COCTOSIHHSA Uil OJIHOKOMIIOHEHTHBIX cHUCTeM. TpoiiHas To4ka. YpaBHEHHE
Kinaneiipona-Knay3uyca. 3aBUCHMOCTh JaBJIEHUS HACBIIEHHOIO IIapa OT TEMIEpPaTypsbl.
Omnpenenenue TepMoauHamMuuyecknx (yHKImiA mporecca (azoBoro mnepexona.Kpurnueckas
TeMIlepaTypa.

Tepmoannamuueckass Teopusi pacTBopoB. Kiaccubukamus pactBopoB. CrocoOsl
BBIpaXXEHHUSI cocTaBa pacTBopa. [lapiuanbHble MOJSpHBbIE BETUYMHBI. YpaBHeHus [ ubOca-
Hrorema. Mpneanbuble pacTBOphl. TepMoaumHaMuueckue (YHKUIMU CMEIICHUS JUIS WACaTbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pa3baBiieHHble pacTBOpPbI, 3akoH ['enpu. HeuneanbHbie
pacTBOpBl,  IOJIOKHUTEIbHbIE M  OTPULATENIbHBIE  OTKJIOHEHMs OT 3akoHa Payis.
TepMoanHaMHUyecKoe ONMHMCAHWE HEUICANbHBIX PAcTBOPOB, AaKTUBHOCTh, Ko3(dulHeHT
akTuBHOCTH. KosuratuBHble CBOMCTBA pacTBOPOB HEJNETYYUX BELIECTB B JIETy4yeM
pactBoputene. Kpuockonus, 30ymmockonus. OcMOC, OCMOTUYECKOE JaBICHHE.

®a3oBble PAaBHOBECHSI B MHOTOKOMIIOHEHTHBIX cHUcTeMaXx. /[uarpammsl «aaBlieHUeE-
COCTaB», «TEMIIEPAaTypa-cOCTaB», «COCTAB [apa-COCTaB KUAKOCTHU» I UACAIbHBIX U
HEUICATbHBIX pacTBOpoB. 3akoHbl [nOOca-KonoBanoBa, A3zeorporus. DU3HKO-XUMHYECKHE
OCHOBBI pa3JIesieHus KHUJIKUX cMmeced, pekThudukanus. OU3NKO-XUMUYECKUH U TEePMHUYECKUN
aHanmu3. Pa3nu4nble TUTIBI AUarpamMM IUTaBKOCTH. DBTEKTHKA. [IpaBmiio ¢a3 u mpaBuio peraara.

4. O0beM y4eOHOH JUCHHILINHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eAMHUIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 YYeOHOMY MJIAHY 5,0 180
AyIUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopatopusbie pabotsl (JIP) 0 0
CamocrositesbHas padora (CP): 2,22 80
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 9K3aMeH
(36)
Bunpsl yaeOHOM paboThI B 3agerHbIX B actpon.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
JlaGopatopusbie pabotsl (JIP) 0 0
CamocrositesbHas padora (CP): 2,22 60
Buja xouTpoJisi: 3a4er / Ik3amMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«Hnxenepuas rpapuka» (b1.6.12)
1. HeJb IUCHUIUIMHBI: HAYYUTh CTYJCHTOB BBIIIOJHATh U YUTATh YEPTEKU IO MPaBUIaM
U yCIIOBHOCTSM corjacHo cranaaptam ECKJI.
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2. B pe3yabraTre wu3y4YeHHs UCHUILIMHBI oOydamluiics 1Mo mporpaMmme
0akajaBpUAaTa J0JIKEH:

Obnaoams cnenyromumu oomekyabTypasiMu (OK), obmenpodeccnonansabivMu (OI1K)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTBIO MPUMEHSATH 0a30BbIC 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCIUIUIMH, JUCIHIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00bEeMe He0oOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3YJIbTaTOB MAaTEMaTHYECKOI'O aHalIu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIepruMeHTanbHoro uccieaoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATh HABBIKH cOOpa JaHHBIX, U3YYEHUs, aHAIU3a U 0000IICHHS
HAyYHO-TEXHUUYECKON MH(pOpMalMK MO TeMaTHKEe HCCIeA0BaHUA, pa3padOTKU U HCIOJIb30BAHUS
TEXHUYECKOH JOKYMEHTAllMM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB TIO  BOIpPOCaM
MHTEJJICKTYaJIbHOM COOCTBEHHOCTH, MOJATOTOBKU JIOKYMEHTOB K MAaT€HTOBAHUIO, O(OpMIIEHUIO
Hoy-xay (OITK-4);

3Hamy:

- CIIOCOOBI OTOOPAKEHUS TIPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPU BBIMOJIHEHUH YEPTEXKEI;

- BUJIBI U3CTUIA U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKH (POPMBI U TIOBEPXHOCTH U3ETIHII;

yMemy:

- BBIMOJHATH U YWUTATh YEPTEXKH TEXHHUUECKUX H3JCIHH C Y4eTOM JeHCTBYIOIIUX
CTaHJApPTOB;

- BBITIOJIHATH U YATATh CXEMbI TEXHOJOTHYECKHUX MPOIECCOB;

- UCTIOJIB30BATh CPEACTBA KOMITBIOTEPHOI rpad)MKu ISl H3TOTOBJICHUS YePTEKEH;

gnademn:

- cnoco0amMy ¥ IpreMaM# N300pakeHUs IPEIMETOB Ha MJIOCKOCTH;

- rpaduueckum nakerom «Kommacy.

3. KpaTkoe coep:kaHue JUCHUIIHHBI

Moayas 1. U3nene U KOHCTPYKTOPCKHE JOKYMEHTHI.

3HAKOMCTBO C BHJIAMH U3/IEJINH ¥ KOHCTPYKTOPCKUX TOKYMEHTOB, CXeMBI. ApMarypa
TpyOONpOBO/ia U3ydYeHHUE pe3b0, pe3bOOBBIX U3/IEJINI U BHINOJIHEHHE ICKU30B U YepTekKel
JeTanei ¢ pe3pbooi.

Moayas 2. CoeiuHeHnne aeTase.

CrannaptHble pe3b0oBble U3enus U coequHeHus. CoequHeHue aetanei 60i1ToM u
mnuibkoi. Pe3rboBble TpyOHBIE coennHenus. [lankoBrle coenqunenus. dnanueBsie
coenuHeHus. HepasbeMHbIe COeIMHEHMS JIeTalei . [ eoMmeTprudeckne XapakTepuCTUKH (YOPMBI U
MOBEPXHOCTHU M3/1ETHH.

Mopayasb 3.YepTexku cOOPOYHBIX eIMHHI. DJIeMEHThI KOMIIbIOTEPHON rpauKu.

[IpaBuia BeIMONIHEHUS U 0QOpPMIICHHS COOPOYHOTrOo yepTeska. [leTanupoBanue yeprexeit
COOPOYHBIX €IUHUL. DJIEMEHThl KOMIIbIOTEPHOU IpauKH.

4. O0beM y4eOHOH JUCHUIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4€OHOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexm (Jlek) 0,44 16
[TpakTnueckue 3anstus (I113) 0,67 24
JlaGopatopusbie padotsl (JIP) 0,22 8
CamocrositeabHas padora (CP): 2,67 96
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
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Bunast yueOHol paboThI B 3aueTHBIX B actpon.
eIMHUIIAX qacax
O01mas TPy10€eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IIAHY 4,0 108
AYJIUTOPHBIE 3aHATHSI: 1,33 36
Jlexuuu (Jlek) 0,44 12
ITpaktrueckue 3ansatus (113) 0,67 18
Jlaboparopusie paboTsl (JIP) 0,22 6
CamocrositesibHas padora (CP): 2,67 72
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer

AHHOTaI U padoyeil MPOrpaMMbl AU CHUILIMHBI
«[Ipuxkiaaanas mexanunka» (b1.5.13)

Hegb AMCHMIUIMHBI: HAYYUTHh CTYJCHTOB TBOPYECKOMY IIOAXOIY K BBIIOJIHEHUIO
WHXEHEPHBIX PAacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMYUBOCTH JIEMEHTOB KOHCTPYKLIHUM,
JIeTaJe U y3JI0B MalllUH U almnaparos.

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

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonansubivu (I1K) komnereHmsIMH:

- CIIOCOOHOCTBIO MPUMEHSATH 0a30BbIe 3HAHUSA MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCIUIUIMH, JUCIMIUIMH  00menpodeCcCHOHAIBHOrO IMKIa B 00BEME HE0OXOIWMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX IOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTEMaTHUYECKOrO aHajau3a MU
MOJICTTMPOBAHHMS, TEOPSTUIESCKOTO M SKCIepruMeHTanbHoro uccieaosanus (OITK-1);

3Hamy:

OCHOBHBIE YPaBHEHHS U METOJIbI PELICHUS 3a/1a4 CONMPOTUBIICHUSI MaTEPUAIOB U JeTaeit
MaIllvH,

OCHOBHBIE METOJIBI PACYETOB Ha MPOYHOCTh, KECTKOCTh U YCTOWYHBOCTH 3JIEMEHTOB
KOHCTPYKITUH MAIllMH U aliiapaTos;

OCHOBBI TEOpPUHM pacueTa JeTaled M Yy3JI0B MAaIlMH M anmapaToB XHUMHUYECKON
TEXHOJIOTHUH,

ymemy:

MIPOBOAUTH PAcCYEThl 3JIEMEHTOB KOHCTPYKIUI Ha OCHOBE METOJIOB CONPOTHUBIICHUS
MaTepuasos;

PacCUUTHIBATh U KOHCTPYUPOBATH JCTATN MAIWH 110 UCXOIHBIM JTaHHBIM;

MPOM3BOJUTL  pacyeTbl IO  OCHOBHBIM  KpUTEpPHUSIM  pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTalei MalluH,

enaodems.:

HaBbIKaMU pacyeTa COMPOTUBICHUS MAaTEPUATIOB aHATUTHUYECKUMU METO/IaMU;

HaBBIKaMH BBIOOpA MATEPUAJIOB 10 KPUTEPHUSIM MPOYHOCTH,

pacueTaMu THUIOBBIX JeTajeil MallWH, TMOJNb3yACh CIPABOYHON JHUTEpaTypod W
I'OCTamu.

3. KpaTkoe conep:xkaHue TUCHUILIUHBI

1. BBenenne
Ponp mpenmera «l[Ipuknaanas mexaHuka» B (OPMUPOBAHWM HHXKEHEpa XUMHUKA-TEXHOJIOTa.
«[IpuknagHas MeXaHUWKa» KaK OCHOBa /JIs NMOHUMaHHs pabOThI, YCTpoHcTBa U Oe3omacHOU
AKCIUTyaTali 000pyI0BaHUs XUMUYECKOTO TPOU3BO/ICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. PacrsixeHue-cxxaTue».

Pazgen 1.1. Onpenenenuie peakiuii onop.
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AGCONIOTHO TBEpAOE TeNOo. DJIEMEHThl CTaTUKU. OCHOBHBIE MOHATUSA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHOBecus. CBSA3M U UX pEaKLUU.

Pazgen 1.2. PacTskeHne-cxkaTue.
OcHOBHbIE JONYIIEHUS W IPUHLMIIBI CONPOTUBICHUS MarepuanoB. Meroq ceueHuil.
Hanpsokenus, nedopmanuu u mnepemerienus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHUX
yCWIHMM, HanpsokeHuid U nepemenieHud. CTaTUyeckd  ONpeenuMble U CTaTUYECKH
HEoNpeaeauMble 3a1a4u. J(uarpaMmel pacTsyKeHUs! IS IJTACTUYHBIX U XPYNKHX MAaTepUajoB U
UX XapakTepucTUKU. Jlomyckaemple HaIpsDKEHMs. YCIOBHE IPOYHOCTH MPU  PACTSKEHUU
(cxatun).

3. Moayas 2 «Kpyuenue. U3ruo».

Paznen 2.1. Kpyuenue.
3akon ['yka mpu caBure. BHyTpeHHue cuiioBble (hakTopbl Hpu KpydeHHH. HampsokeHus B
CTEP>KHSX KPYIJIOrO CeYEHUs. Y CII0BUE MPOYHOCTHU MIPU KPYUEHHUH.

Paznen 2.2. U3ruo.
I'eomeTpuyeckue XapakTEpUCTHKM IUIOCKMX ceueHHU. lloHsATHME YucTOro M mNOmepevyHoro
n3ru6oB. IlpaBuna mocTpoeHUs 3MIOp NONEPEYHbIX CWJI W M3rMOarolUX MOMEHTOB.
Onpenenenre HOPMalbHBIX HANPSOHKEHWN. YCIIOBUE MPOYHOCTH MpH u3rube. OrmnpenencHue
KacaTeJIbHBIX HANpsHKeHUH. PanmonanbHbie POPMBI CEUSHUH.

4. Moayasb 3 «CJ105kHO€e HANIPSIZKEHHOE COCTOSTHHE).

Pazgen 3.1. CiioxxHOE HANPs>KEHHOE COCTOSIHUE.
OCHOBBI TEOPUU HANPSHKEHHOTO COCTOSIHUS M TUIIOTE3bl NTPOYHOCTH. [IOHATHE HaNpsKEHHOTO
cocrossHus. ['nmaBHBlE IUIOIIANKM M TIJIaBHble HanpsbkeHus. OO0oO0mieHHbIl 3akoH ['yka.
Ha3nauenne runore3 mnpouHocTd. [loHsATHE SKBUBAJICHTHBIX HAIpPSIKEHUH U KPUTEPHUEB
IPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/BI.
TOHKOCTEHHBIE  COCYIbl XUMHYECKMX Mpou3BoACTB. OrmpeneneHue HaNpsDKEHUH 110
O6esmomeHTHON Teopuu. OcHoBHbIE fomymieHus. BwiBong ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 YypaBHEHMIO Jlamiaca W 1O CTaHJApPTU30BAHHOM METOJUKE.
YcnoBue NpoYHOCTH.

Pa3nen 3.3. Pacuer cxxarbIx cTep:kHEN HAa YCTOWYUBOCTb.
Y CTONYMBOCTD 37€MEHTOB KOHCTPYKIMHA. [ToHATHE KpUTHYECKOH CHIIBI U KOA(UIMEHTa 3anaca
npoyHocTu. Pacuer kputmueckod cuibl nmo Ownepy. Ilpenenst mpumeHumMoctu (HOpMYyIIbl
Oinepa. [IpakTnyeckuii cocob pacuera Ha yCTOWYMBOCTb.

5. MoayJas 4 «/leranu Mamun».

Pasnen 4.1. CoenuHeHne gerajeil MalyH.
Knaccudukanus peranedl MaliMH M anmapaToB XUMUYECKUX MPOU3BOJACTB. Pe3pOoBbie
coeauHeHus. Pacuyer OONTOBBIX COEJMHEHUH IPH MONEPEYHBIX W TMPOJOJIBHBIX HarpysKax.
[lnoHouyHsle coenuHeHus. HazHaueHne u BUIBI MIMOHOK. PacueT IMIMOHOK Ha cpe3 U CMATHE.
Bugpl cBapku. O6sacts npuMeHeHus. Bupl cBapHbIX MIBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Pasnen 4.2. Bansl u ocu, UX ONOPBI U COEAVMHEHHUS.
Baunpl, ux xnaccudukanus u HazHaueHwe. Ocu. [IpoekTHpPOBOUYHBIE pacueThl BAJIOB U OCEH.
[TonmmnHnKN CKOJIbJKEHUSI. Marepuansl  BKJIaJbIILIEH. [lopmumnHukM  KadeHUs.
[IpyHIMNIHaTbHOE YCTPOMCTBO M OCHOBHBIE TeOMeTpUyecKue pasmepbl. JlOCTOMHCTBA,
HEIOCTaTKW M OO0JIaCTH TNPUMEHEHHs MOALIMITHUKOB KadeHUs U CKOJbXeHus. lIpuBojaHbIE
mydtel. Haznauenue. Knaccupukauuss MyQpT 1mo mpUHIMITY JEHCTBUS M XapakTepy paOOTHI.
[Topsinok moadopa MydT 1 OCHOBBI IPOUHOCTHOTO PacyeTa.

Pasznen 4.3. Mexanndeckue nepenadn.
3ybuatbie nepenaun. OkpykxHOe M paavaibHoe ycwius. Penykropel. Ompenenenue u
knaccudukanus. [Ipumeps! cxem penyKkTopoB.

4. O0bem y4eOHOM JUCHUIIMHBI
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Bunast yueOHol paboThI B 3auetHrix | B akanem.
eIMHUIIAX qacax
O01mas TPy10€eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IIAHY 4,0 144
AYJIUTOPHBIE 3aHATHSI: 1,78 64
Jlekiuu (JIek) 0,89 32
ITpaktrueckue 3ansatus (113) 0,89 32
JlaboparopHbie pabOTHhI 0 0
CamocrositesibHas padora (CP): 2,22 80
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 0,0 3auyer ¢
OLICHKOM
Bunasr yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O01mas TPy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 108
AYJIUTOPHBIE 3aHATHSI: 1,78 48
Jlexiuu (JIek) 0,89 24
[TpakTnueckue 3austus (113) 0,89 24
JlaGopaTopHbie pabOThI 0 0
CamocrositesbHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3auger ¢
OLIEHK O

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«JIEKTPOTeXHMKA M NPOMbILILIEHHA djeKTpounka» (b1.5.14)

1. Heab aucHUNIMHBI:  GOpMUpOBaHHE Yy  OOYYarOIIMXCS  KOMIIETCHLUH,
00eCreUNBAOIINX TEOPETUUYCCKYI0 M TMPAKTHYECKYIO IOITOTOBKY BBITYCKHUKA, YMEIOIIETO
BBIOUpATh M KCIUIyaTUPOBATh JEKTPOTEXHUUYECKUE U IJIEKTPOHHBIE YCTPONCTBA, BJIAJCIOIIETO
HABBIKAMU  HCIIOJIb30BAHHUS ~ COBPEMEHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJIOTHHA  JUIs
ABTOMATHU3UPOBAHHOTO MOJETUPOBAHUS U pacUETa ANEKTPUUECKUX U IIEKTPOHHBIX ILIETICH.

2. B pe3yabtare wu3ydyeHus [IUCHUIJIMHBI OOyYyamomuiicss 1O MporpaMmme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u ipodeccruonanbubiMu (1K) kommereHusaMu:

- CIMIOCOOHOCTBIO TIPUMEHSATH 0a30BBIC 3HAHUS MATEMATHYCCKUX U €CTECTBCHHOHAYIHBIX
TUCIUIUIAH, JUCIHHMIUIMH 0OmenpodeccHoHaIbHOrO IMKIa B 00beMe HeoOXOIWMOM B
npo(heCCHOHATLHOM  JCSITETLHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAVK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- CIOCOOHOCTHIO TPHUMEHATH HABBIKM HCIIOJNB30BAHUS TEXHOJIOTHUYECKHUX OMEpalnid,
000py/I0BaHMsI, HOPMATUBHBIX U METOJUYCCKIX MATEPHAJIOB 1O TEXHOJIOTHYECKON TOJIOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHAPTU3ANN U CEPTU(UKAIIMYA OCHOBHBIX TUIIOB HAHOMATEPHAIIOB
¥ HAHOCHCTEM HEOPTaHWYSCKOW W OpPraHUYeCKOW MPHPOJBI (TBEPABIX, KUIAKUX, I'elIe00pa3HBIX,
a’PO30JIbHBIX ), BKIIOYAsi HAHOIJICHKH M HAaHOCTPYKTYPHUPOBAHHBIC TIOKPBITHS, 4 TAKKe MU3CIUi
Ha WX OCHOBE W IPOIIECCOB IOJYYCHHS C IJIEMEHTaMH YKOHOMHYECKOTO aHAIHW3a U YISTOM
MpaBUJI TEXHUKH OE30MaCHOCTH, MPOW3BOJCTBEHHOW CAHUTAPUH, MOKAPHOW OE30MacHOCTH U
HOpM oxpanbl Tpyna (ITK-6);

3Hamy:

- OCHOBHBIE TIOHATHS, ONIPEICICHIS W 3aKOHBI JIEKTPUICCKHX IICTICH;

- METOJbl MOJICIMPOBAHUS, aHATW3a W pacuyéra Ieneld MOCTOSHHOTO U TMEPEeMEHHOTO
TOKOB, METOJIOJIOTHIO 3JIEKTPOTEXHHUECKUX H3MEPEHUI;
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- YCTPOHCTBO W HPUHIMIBI pabOThl BJIEKTPOTEXHUYECKOIO U DJIEKTPOHHOTO
00opynoBaHus, TpaHC(HOPMATOPOB, SIEKTPUUESCKUX MAIIHH, HCTOUHUKOB IMUTAHUS;

ymemy:

- INPUMEHATh TEXHOJOTMM  MOJCIMPOBAHHUA, aHalu3a, pacyéra M IKCIUTyaTaluu
JEKTPUUECKUX CETEH, MPOMBIIUIEHHOTO JIEKTPOOOOPYIOBAHUS U AIEKTPOHHBIX TPHUOOPOB;

- BBIOMpATh DJIEKTPOTEXHUUYECKOE M 3JICKTPOHHOE OO0OPYAOBAaHWE I pEIIeHHs 3amay
IIPOEKTUPOBAHUS U PEAIN3ALNN XUMHUKO-TEXHOJIOIMYECKHUX IPOLECCOB U IIPOU3BOJICTB;

enaodemn:

- METOJIaMU MOJIEIIMPOBAHUS U pacy€Ta IEKTPUUECKUX U DJIEKTPOHHBIX LETEH;

- HaBbIKaMM IPAKTHYECKON pabOTBl € 3JIEKTPUUECKOM amnmapaTypoill M 3JIEKTPOHHBIMHU
YCTpOMCTBaMHU.

3. KpaTkoe coep:kaHue M CHUILIAHBI

Beenenne. Ilpenmer, OCHOBHBIE IOHATHS, METOAOJIOTHS  DJIEKTPOTEXHUKH U
eKTpoHUKU. KpaTkue wncropuyeckue cBeAEHHA. 3aJadyd M MECTO Kypca B IOATOTOBKE
OaxaaBpa TEXHUKU U TEXHOJIOTHH.

Mopayasb 1. DiaekTpu4ecKue nenu

1.1.  OcHoBHBbIe ompeJeleHusl, ONUCAHUS MAPaMeTPOB M MeTOAOB pacyéra
3JIEKTPUYECKHX Lienei.

OcCHOBHBIE TIOHATUS M O0003HAUEHUS DJICKTPUYECKUX BEJIMYMH U DJIEMEHTOB
anekTpudeckux unenei. OcHOBBI  3nekTpoOe3omacHOCTA. (OCHOBHBIE TOHSATHUS TEOpPUU
JJeKTpUYEeCKUX Lened. OCHOBHBIE NPUHILMIIBI, TEOPEMbI U 3aKOHBI JIEKTPOTEXHUKH. MeTosl
MOJIEJIMPOBAHUS, AaHATIN3a U pacy€Ta JMHEUHBIX ANEKTPUUYECKUX LIeTIed TOCTOSTHHOTO TOKA.

1.2. DaeKkTpu4ecKkue U3MepeHus U Npudopsbl.

MeToapl M3MepeHUsl 3JIEKTPUYECKUX BEIMYMH: HpPSIMblE M KOCBEHHbIE. AHAJOrOBBIE
3JIEKTPOU3MEPUTENIbHBIE U LIU(POBbIE 3JEKTPOHHBIE TPUOOPHI: YCTPOHUCTBO, IPUHIMUI IEHCTBHUS,
obnactu mpuMeHEeHHs. l3MepeHHMe AJIEKTpUYECKUX  BEJIMYMH: TOKOB, HAIpPSDKEHUH,
COIPOTHUBIICHUH, MOILIHOCTH U SHEPTUU.

1.3. AHaau3 U pacyéT JMHEeHHBIX Leneil nepeMeHHOro TOKAa.

CrniocoObl mpencTaBieHust (B BHJE BPEMEHHBIX AMarpaMM, BEKTOPOB, KOMIUIEKCHBIX
yycesl) U MapaMmerpsl (aMmIUIMTy[a, 4acToTa, HavdanbHas (a3a) CHHYCOMAAIbHBIX (DYHKIIMM.
MrHoBeHHOE, cpeHee W JEHCTBYIOIIEE 3HAUYEHUs IMEPEMEHHOIO CHHYCOMAAIBHOIO TOKa
(manpspxkennst U DJ1C). AKTHBHOE, PEaKTUBHOE M TIOJIHOE COMPOTUBIICHUS BETBU. MOIITHOCTH B
nensx nepeMeHHoro toka. Koadduiment momurHocty (cos([])) U ero TEXHUKO-DKOHOMUYECKOE
3HaueHue. [Ipumenenune anreOpbl KOMIUIEKCHBIX YMCEI B 3JEKTpOTeXHUKe. KOMIUIeKCHBIN MeTon
pacuéra JIMHEWHBIX LeNel NEPEMEHHOr0 TOKa. bamaHC MOIIHOCTH B LIENSAX MEPEMEHHOIO TOKA.
Pe3onaHCHBIE SIBIEHUSA B AJIEKTPUYECKUX LeNsaX. Pe3oHaHC HanpspDKEHWM M TOKOB. AHalnu3 U
pacuér Tpex¢azHbIX Ienel IepeMEeHHOro0 TOKa. ABTOMAaTU3UPOBAHHOE MOJICIMPOBAHHUE U PACUET
ANEKTPUYCCKHUX M AIIEKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).

MopnyJib 2. DJ1eKTPOMATHUTHBIC YCTPOMCTBA M JICKTPUYECKHE MALIHHbI

2.1. Tpancdopmaropsl.

Ha3nauenune u oOmacTu mnpuUMeHEHHUs TpaHcHOpMATOpoB. YCTPOHCTBO M NPHHLIUI
neicTBus  ofHO(a3zHoro TpaHchopMaTopa. AHaIM3 3JIEKTPOMAarHUTHBIX IPOLIECCOB B
TpaHcdopmarope, cxema 3amerieHus. llotepu sHeprum B TpaHchopmarope. BremrHue
XapaKTePUCTHUKHU.

2.2. ACHHXPOHHBIC MALIIUHBI.

YcTpolicTBO W HpUHOMI — ACWCTBUS — Tpex(pa3HOTO  aCHHXPOHHOTO  JBHUTATEls.
Mexanuueckue u paboune XapakTepUCTUKH. DHepreTuueckue auarpammsl. [1yck acMHXpOHHBIX
JBUTATENel C KOPOTKO3aMKHYTHIM U (a3HbIM poTopoM. PeBepcupoBaHue U peryaupoBaHue
4acTOTHI BpAILIEHUS.

Moay.b 3. OCHOBBI 2JIEKTPOHUKH

3.1. DuemeHTHas 0a3a COBPEMEHHBIX JJIEKTPOHHBIX YCTPOMCTB.
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ITomynpoBonHUKU. YcilOBHBIE O0O3HAYEHMs], NMPUHLMI JEHCTBUSA, XapaKTEPUCTHKH M
Ha3HAY€HHE MOJIYIPOBOAHUKOBBIX JMOAOB, TPAH3UCTOPOB, THUPUCTOPOB. HHTerpaabHbIE
MHUKPOCXEMBI, X Ha3HAYCHHE, KIACCUPHUKALM U MAPKUPOBKA.

3.2. HCTOYHHUKH BTOPHYHOIO 3JJIEKTPONUTAHUS W YCHJIHTEIH 3JIEKTPHYECKHX
CHUTHAJIOB.

[TomynpoBOTHUKOBBIE BBHINIPSIMHUTENIH: KJIACCH(HUKAIN, OCHOBHBIE MTAPaMETPhl, CXEMBI U
OPUHIUI paboThl BbIIpAMHUTENS. OiekTpuueckue ¢GuiubTpbl. Kiaccudukanus u OCHOBHbBIE
XapakTepUuCTHKN ycunureneid. OOparHele CBsi3W B onepanuoHHbIX ycuwautensx (OY), ux
BJIMSIHME HA IapaMeTpbl M XapaKTepUCTUKU ycunutenas. OCHOBHBbIE TUIIBI ycUIMTeNeH Ha 0ase
oVv.

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHUIIAX gacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 5,0 180
AyIUTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,44 16
JlaboparopHbie paboTsl (JIP) 0,89 32
CamocrositesbHasi padora (CP): 2,67 96
Buja konTpoJisi: 3auer / 3k3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
€AMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI N0 Y4€0HOMY IIAHY 5,0 135
AYJAUTOPHBIE 3aHATHSL: 1,33 36
Jlexumn (Jlek) 0,44 12
JlaGopaTtopHsie padoTs (JIP) 0,89 24
CamocrosiTe;ibHasi padora (CP): 2,67 72
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(27)

AHHOTauus padoyeii MporpaMMsbl JTUCIUTLIMHBI
«be3onacHocTsb ku3HeAesaTeabHocTn» (b1.6.15)

1. Heap aucummimHbl: GopMupoBaHue NpodecCHOHATbHON KYJIbTYypbl 0€30I1aCHOCTH,
OJ KOTOpPOH IOHMMAaeTcs TOTOBHOCTh U  CIIOCOOHOCTh JIMYHOCTH HCIIOJIB30BaTh B
npohecCuOHANBHON AESITETbHOCTH NMPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUN U HaBBIKOB
uis  obecrieyeHus: 0€30MaCHOCTH B cdepe MpodecCHOHANBHOW JesSTeIbHOCTH, XapakTepa
MBIIUIEHUs] M LIEHHOCTHBIX  OpHUEHTAallMi, TpU  KOTOPHIX BOMNPOCH  0€30MacHOCTU
paccMaTpuBarOTCs B KaueCTBE MPUOPUTETA.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4YalOIMiici 1O mporpamMmme
0akajaBpUaTa J0JI/KEeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbubiMu (I1K) komnerenusamu:

- CIIOCOOHOCTBIO MCMOJIb30BATh MPUEMBI MIEPBOM MOMOIIM, METO/IbI 3AIIUTHI B YCIOBUSAX
ype3BbryaiiHbix curyanuii (OK-8);

- CIOCOOHOCTHIO TPHMEHATh HABBIKM HCIOJb30BAHUS TEXHOJIOTMYECKUX OIepalui,
000py/10BaHUsl, HOPMAaTUBHBIX U METOJUYECKHX MaTepUaIOB MO TEXHOJIOTMYECKON MOArOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUN U CEPTUPHUKAIIMA OCHOBHBIX TUIIOB HAHOMAaTEPUAJIOB
Y HaHOCHCTEM HEOPraHW4YeCKOW W OpraHM4eCKOW MPHUPObI (TBEPABIX, KUAKUX, reie00pa3HbIX,
a’p030JIbHBIX ), BKIIIOYask HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbBIE MOKPBITHS, a TAKXKE U3JIEIUN
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Ha UX OCHOBE U IPOILIECCOB IMOJYYEHHS] C BJIEMEHTaMHU HKOHOMHUYECKOTO aHalIHu3a U Y4eTOM
NpaBUI TEXHUKU O€30MacCHOCTH, MPOU3BOJICTBEHHON CaHUTApHU, MOKApHOH Oe30macHOCTH U
HopM oxpambl Tpyaa (ITK-6);

3Hamy:

-- OCHOBHbIE TeXHOC(EepHbIE OTMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKU;

-- XapaxkTep BO3ACUCTBHS BpPEAHBIX M OMACHBIX ()AaKTOPOB HA YEJIOBEKA M MPUPOJHYIO
Cpelly, METOAbl 3allUThl OT HHUX MPUMEHHUTEIHLHO K cdepe cBoel MnpodeccuoHaNbHOI
NeSITeIbHOCTH;

ymemy:

-- IICHTU(HUIUPOBATH OCHOBHBIEC OMACHOCTH CPeJIbl OOUTAHUS YETIOBEKA;

-- OLEHUBATh PHUCK HUX peaju3aluu, BbIOMpaTh METOJbI 3aIMTHl OT OINACHOCTEH
MPUMEHHUTEIHHO K chepe cBoei mpodeCCHOHATBHOU NEATEIHHOCTH U CHOCOOBI 0OeCIeYeHUs
KOM(OPTHBIX YCIOBHM KU3HEIEATEILHOCTH;

enaodemsn:

-- 3aKOHOJATENIbHBIMH M TPAaBOBBIMH aKTaMU B 00JIaCTH OE30MACHOCTH M OXPaHbI
OKpY’Karolen cpenpl, TpeOoBaHUSIMH K O€30IMacHOCTH TEXHUYECKHX DErJIaMeHTOB B cdepe
npodeccCuOHANBHOM NesTeNbHOCTH;

-- CII0cO0aMH M TEXHOJIOTHSMH 3aIIUTHI B UYPE3BbIYAHBIX CUTYAIHAX;

--MIOHATUIHO-TEPMHUHOJIOTUYECKUM alnapaToM B 00JacTH 0€30MacHOCTH;

-- HaBBIKAMHU PAalMOHAIHN3AINH TPOGECCHOHATLHON IESATEILHOCTH C LENbI0 00eCTeueHus

0€30MMaCHOCTH U 3aLUTHI OKPYKAIOIIEH CPEIbI.

3. KparTkoe coep:kaHue JUCHUTIHHBI

1. Beenenue B OezomacHocTh. OCHOBHBIE TMOHSATHS M ONpefesieHusa. be3omacHoCcTh U
YCTOMUYMBOE Pa3BUTHE.

2. Yenosek u texHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMEHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCPEpHOU 0€30IaCHOCTH.

3. UnenTtudukanus u BO3JCHCTBHE HA YEIOBEKA BPEIHBIX M OMACHBIX (DaKTOPOB Cpeibl
obuTtanHus.

Knaccudukanus HeraTUBHBIX (AKTOPOB Cpelbl OOWUTAaHUS 4YelOBeKa. XHUMHUECKHE
HeraTUBHbIE (aKTOphl (BpeAHbIE BellecTBa). MeXaHWYeCKUEe U aKyCTUYeCKHe KoJieOaHus,
BUOpalMst W IIyM. OJIEKTPOMAarHUTHBIE H3IMy4eHHs M moiis. MoHM3upyrole H3IydeHue.
Onextpudeckuii Tok. OmacHbie MexaHndeckue (Gpaxktopsl. [Iporeccsl rOpeHns U MOXKapOB3pPHIBO-
OlacHbIE CBOMCTBA BelIECTB U MaTepuanoB. CTaTH4ecKoe 3JIeKTPUIECTBO.

4. 3amuTa 4ejIoBeKa U cpebl OOMTAaHUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPHUPOTHOTO,
AQHTPOIIOT€HHOT'0 ¥ TEXHOTE€HHOT'O IPOUCXOXKICHHS.

OCHOBHBIC TIPUHIIMITEI 3aIIUTHI. 3alIUTa OT XUMHUYECKUX U OMOJIOTHUECKUX HETaTHBHBIX
¢dakTopoB. 3ammura OT JHEPreTUYecKUX BO3JeHcTBUH M (usznyeckux mnonel. OGecredeHne
0e30MacHOCTH  cucTeM, paboTaromMX T1OJ JaBieHueM. be3omacHOCTh  IKCITyaTaluu
TpyOONPOBOJOB B XMMHUYECKOW MPOMBINUIEHHOCTH. be3onacHas skcrtyaTanus KOMIIPECCOPOB.
AHaIM3 1 OlEHUBAHNE TEXHOTCHHBIX U MIPUPOIHBIX PHCKOB.

5. O6ecniedeHne KOMGOPTHBIX YCIOBUH IS dKU3HHU U JESITEIbHOCTH uesnoBeka. [lonsTue
KOM(OPTHBIX WM ONTHMAJIBHBIX YCIOBHA. MUKpOKIUMAT nmomenieHnid. OCBEIIeHNe 1 CBETOBas
cpeza B IOMEIIEHUH.

6. [lcuxodusnonornueckre u HProHOMUIECKIE OCHOBBI O€30MaCHOCTH.

[Icuxuyeckue mpolecchl, CBOMNCTBA U COCTOSIHUS, BIMAIONINE HA 0€30MacHOCTh. Byl u
YCIIOBHS TPYIOBOU JAEATEIBHOCTH. DPrOHOMHYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BblyaiiHble CUTYallMH M METO/IbI 3aIIUTHI B YCIOBUAX UX pEaTU3aIIH.

O6mue ceenenus o UC. Tloxkap u B3pbIB. ABapuu HA XUMUYECKH OMACHBIX 00BEKTaxX.

Paguanmonnsie  aBapuu. Ilpubopbl panuanMoHHOM, XMMHUYECKOH pa3BeAKH U
JO3AMETPUYECKOTO KOHTPOJs. Upe3BbIYaifHbIE CHUTYalliM BOCHHOTO BpEMEHH. 3alluTa
HAaceJeHUs B UPE3BBIYAWHBIX CUTYalUsX. YCTOWYMBOCTh (DYHKIIMOHHPOBAHUS OOBEKTOB
HKOHOMHKH B UYPE3BBIYAHHBIX CUTYaIUIX.
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8. YmpaBieHue 6€301aCHOCTHIO KU3HEICATCTLHOCTH.

3aKkoHOJATENbHBIE W HOPMATHBHBIC IPABOBBIC OCHOBBI YIPABIEHUS 0E30MaCHOCTHIO
JKU3HEACITSIIPHOCTH. DKOHOMHYECKHE OCHOBBI YIpPaBJICHHUS Oe30macHOCThI0. CTpaxoBaHUe
puckoB. ['ocygapcTBeHHOE yripaBieHuE 0€301aCHOCTHIO.

4. O0beM y4eOHOI JTUCIUIIHHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX yacax
O01as TPy10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
AyINTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,89 32
Jlabopatopubie pabotsl (JIP) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
Buja konTpoJsi: 3auer / 3k3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eAMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 4,0 108
AyYJAUTOPHBIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,89 24
JlaGopaTtopHsie padoTs (JIP) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
27)

AHHOTauus padoyeii MporpaMMsbl JTUCIUTLIMHBI
«Andopmaruka» (b1.5.16)

1. eapr aAUCHUIVIMHBI. TpuoOpeTeHHe Oa30BBIX 3HAHUW O COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHAX, a TAaKKe YMEHHH M MpPaKTHUYECKHX HaBBIKOB B 00JacTu
UHPOPMATUKH, HCIOIB3YEMBbIX TNPH PEIICHHH HAYYHBIX M NPAKTUYECKUX BBIYHACITUTEIBHBIX
3aJa4 CTY/ICHTaMH BCeX CHEeIMaIbHOCTEH.

2. B pe3yabraTe wu3y4YeHUs] IMCHUIUIMHBI O0Oy4YalOIIMiicd 1O mporpamMme
0akajaBpuaTa J0JI/KEeH:

Obnaoams cnenyrommmu o0ekynbTypHbiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusMu:

- CHOCOOHOCTBIO IOHMMAaTh CYIIHOCTh W 3Hau€HHE HH(OpMalMM B PAa3BUTUHU
COBPEMEHHOT0 MH()OPMAILMOHHOTO O0IIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIOILIUE B
3TOM IIpolecce, coON0IaTh OCHOBHBIE TpPeOOBaHUS MH(POPMALMOHHON 0€30macHOCTH, B TOM
YHCIIe 3aIMUTHI rocyaapcTBeHHOM TaitHbl (OK-14);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE METOJbI, CHOCOOBI M CpEACTBA MOIYy4EHUS,
XpaHeHus, nepepaboTKu HHQOpMAalMM, HaBBIKM pabOThl C KOMIIBIOTEPOM KaK CpEeACTBOM
ynpasienus uapopmanueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MHPOpPMAIIUEH B TIIOOATBHBIX KOMITbIOTEPHBIX ceTax (OK-
16);

- CIIOCOOHOCTBIO MPUMEHSTh HAaBBIKM COOpa JAaHHBIX, U3YUCHHUsI, aHAIM3a U 0000IIeHUS
HayYHO-TEXHUYECKON MH(OpMAIK MO0 TeMAaTUKE MCCIEeOBAHUs, pa3pabOTKU M UCIOIb30BAHUS
TEXHUYECKOM JTOKyMEHTallud, OCHOBHBIX HOPMAaTHBHBIX JOKYMEHTOB II0  BOIIpOCaM
UHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMIICHUIO
Hoy-xay (OITK-4);
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- CIIOCOOHOCTBIO pemaTh CTaHJAPTHHIE 33a4d MPO(EeCCHOHATBHOW NESITENbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTMH M C Yy4eTOM OCHOBHBIX TpeOOBaHMN HH(MOPMAIMOHHOM
oe3onacuoctu (OITK-5);

- CHOCOOHOCTBIO HCIIONIB30BAaTh COBPEMEHHBbIE HH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIC
TEXHOJIOTUH, TJI00anbHble WH(GOPMAIMOHHBIE PECYypChl B HAay4HO-HCCIIEIOBATEIILCKOM
JIEATEIIFHOCTH B 00JAacTH MaTepHaJOBEACHUS M TEXHOJOTMH HAHOMATEPHAJIOB M HAHOCHUCTEM
(IIK-1);

B pe3ynbTare 0CBOCHHUS TUCIUIUINHBI CTYACHT JTOJDKEH:

3HAMY:

- cBOMcTBa HH(POPMAIIMH, CIIOCOOBI €€ XpaHEeHUs U 00pabOTKH;

- CTPYKTYpY, IPUHLUIIBI paO00OThl U OCHOBHBIE BO3MOXXHOCTH DBM;

- TOIIOJIOTHIO U PXUTEKTYPY BBIUUCIUTEIBHBIX CETEH;

- IPUHIIUIIBI a/Ipecaliy 110J1b30BaTeNeH, KOMIIBIOTEPOB U pecypcoB B ceTu MHTepHeT;

- pa3nuyath U pacuu@poBsiBath [P — agpec, JoOMeHHOE UMS KOMITBIOTEPA;

- a TaKkKe BIJIAJIETh HAaBBIKAMU CAMOCTOSTEIBHOTO PELIEHUS 33Ja4 Ha KOMIIBIOTEPE,
BKJTIOYAIOIIME TOCTAHOBKY 33Ja4M, pa3pab0TKy alropuT™Ma U OIEHKY ero 3¢ (HeKTHBHOCTH;

- CTPYKTYPY, IPUHLUIIBI paObOTHl U OCHOBHBIE BO3MOXHOCTH DBM;

- OCHOBHBIE THIIbl AJITOPUTMOB, S3bIKH IPOrPAMMHUPOBAHUS;

- CTaHJapTHBIEC TPOrPaMMHBIE 0OecTIeueHus CBOeH MpodeccnoHalbHOM e TeNbHOCTH;

- AJITOPUTMBI PELICHNs HEJIMHEWHBIX YPaBHEHUH;

- AJITCOPUTMBI OJTHOMEPHOM ONTUMHU3ALUU;

ymemp:

- MUCaTh ¥ OTJIAKUBATh IporpamMmel Ha VBA 1o pazpaboTaHHBIM alropuTMam;

- IPUMEHATH METObl MATEMATUYECKOM CTaTUCTUKU JJIsl PELLIEHUSI KOHKPETHBIX 3a/1a4;

- HUCIOJIb30BaTh TAKeThl NPUKIATHBIX MPOrpaMM NpHU AajbHEHIIeM OOy4YeHUU U
IIPAKTUYECKON AESITEIbHOCTH;

gnademsn:

- HaBbIKaMHM CaMOCTOSITEJIbHOTO pELIEHUS 3aJad Ha KOMIBIOTEPE, BKIIIOYAIOLINE
IIOCTAaHOBKY 3a/lauM, pa3pabOTKy alroputMa M OLEHKY ero 3(QQeKTUBHOCTH METOAAMHU
MaTeMaTUYeCKON CTaTUCTUKHU Ui 00paObOTKU SKCIIEPUMEHTA;

- METOJIaMHU PEAIM3aLUN AITOPUTMOB Ha KOMIIBIOTEpAX.

Kparkoe cogepskanue 1uCHMIINHBI

3.1. ApXHUTEKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEH:

HCTOPUS Pa3BUTHUS BHIYMCIUTEIBHON TEXHUKHU U MEPCOHANBHBIX KOMIbIOTEPOB. KpaTkas
UCTOPHUSL Pa3BUTHUSI BBIUMCIUTENFHOM TEXHUKH W TMepcoHanbHBIX KommbioTepoB (ITK).
Beruucnurensnas mammHa ®on-Helimana w wmammnaa Teropunra. Paspaborku HopGepta
Bunepa;

apxutekrypa IIK, ammapatneie cpenacta IIK. Hcmonb3yemble CHCTEMBI CUUCIEHUS,
3JIEMEHThl MaremaTuuyeckod Joruku. OOmee npeacraBieHue o IIK M uX BO3MOXKHOCTSX.
OynknuoHanpHass cxema IIK, warucrpansHO-MOnynbHBIM —npuHOUN 1noctpoeHus 1IK.
Annapatnsie cpeacta [IK: mukponpouneccop, onepaTuBHas M K311 NaMsTh, BHEIIHSS MaMATh,
IIMHBI ajjpeca, KOMaHJ M JAaHHBIX, TaKTOBbIM reHeparop. [IpuHIMN OTKPHITON apXHUTEKTYpHI:
CHCTeMHas InHa, pa3psaaHocTb. [lepudepuiinsie yerpoiicrsa I1K: knaBuarypa, Mplllb, MOHUTOD,
npuHTep U 1p. OcoOeHHOCTH MpeACTaBIeHUs JaHHBIX HAa MalIMHHOM ypoBHe. [IpemmyiecTtBa
U(POBOrO MpeICTaBIeHUs] HHPOPMALUU Nepe] aHAIOTOBBIM IPEJCTaBIEHUEM: BBICOKOE
KayecTBO 3alUCH U OTOOpakeHUs HHPOpMAIMH, MPOCTOTa M HAAEKHOCTb JYyOJIUPOBaHUS
(xormmupoBanusi) uHMopManuu 0e3 morepu KadecTtBa. CHCTEMBI CYHUCIEHHUS (AeCATHYHASI,
JBOMYHAsi, BOCbMEpPHYHAs, IIECTHA/ALIATEpUYHas), MpaBWiia MEepeBoJa W3 OAHOM CHCTEMBI B
JIpyryto. DJIEeMEeHThl MaTeMaTH4eCKOH JIOTMKU: MOHATHS (OpManbHOM JIOTUKH, OCHOBHBIE
JIOTUYECKHE OTeparuu U GopMyIIbl, JIOTHIECKHe OCHOBBI padoThI T1K;
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KOMIIBIOTEPHBIE CETH: TOIOJOTUM CETEeH, UX XapaKTepUCTUKHU. KoMmbloTepHas ceTb -
COBOKYITHOCTb KOMITBIOTEPOB M PA3IMYHBIX YCTPOMCTB, oOecreynBaromux HH()OPMAIMOHHBIN
OOMEH MEXJy KOMIIBIOTEpaMH B CETH 0€3 HCIOJIb30BaHUS KAKMX-JIMOO NPOMEXYTOUHBIX
Hocuteneil nadopmanuu. Tomosmoruu cereid: 3Be3AHAs, MIMHHAS, KOyblieBas. CeTu 3aKphITOrO
TUIA: JIOKAJbHBIC U pACIpEeAEICHHbIE CETH, KOPIOpaTUBHbIE ceTU. [IporpaMMHO-TEXHUYECKOE
oOecrieueHue: aJanTep, KOTOPBIM yIpaBisieTCsl CHELMAIbHOM HporpaMmoi JpaiBepoMm;
ONEpaLlMOHHAs CHUCTEMa, YIPABJAIOINAs KOMIIBIOTEPOM, IPEAOCTABISAIOLIMM  PECypChI;
IPOTOKOJIBI - OCOOBIE S3bIKM, HA KOTOPHIX OOMEHHMBAIOTCS MH(pOpMAIMel KOMIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'mobanbubie cetu pazmuunoro macmraba (WAN —WideAreaNet, MS
Network wu Internet). Bosmoxnoctu cetu WuTepHer. OnexkTponHas mnouta. JlocTynm K
uHpOpMaLMOHHBIM pecypcaM. Cucrema TenekoHdepeHUu. Axpecauuss M TPOTOKOJBl B
WHTepHer;

MyJIbTUMEMA — JUAJIOroBas KOMIIBIOTEPHAs cHcTeMa, 00eCIeurBaroIas CHHTE3 TEKCTa,
rpaduky, 3ByKa, pe4d M BUACO. YCTPOHCTBa MyJbTHUMeAHA. TpeOoBaHUS K MYJIbTUMEAUHHBIM
CpeACcTBaM KOMIIbIOTEpPOB. PaciimpeHHble BO3MOKHOCTH 00pabOTKH, IpeoOpa3oBaHus, CUHTE3a
uHpopManuu (KOMIOBIOTEpHAs aHUMAaNUs, MOAU(PHUKAIMA U300paKEHHI, TpEXMEpHas Tpaduka).
MynbTumMenuiinple nporpaMmsel. IlporpamMMbl penakTUpOBaHMs, MOHTaXa 3ByKa M BHJEO.
Buneo-penakropsl, Moxynu crieuddGeKToB, MOHTAKHBIE CTYIAHH. DJIEKTPOHHBIC MPE3CHTAIHH
(ocHOBHBIE BO3MOXXKHOCTH MS PowerPoint), sTambl co3maHus Ipe3eHTalUi, CTPYKTypa
MPE3eHTANN U OCOOCHHOCTH PAbOTHI C PEAAKTOPOM.

3.2. IlporpammHoOe oOecrieyeHHeE:

CTPYKTYpa OIEpAIMOHHBIX CHCTEM, MaKeThl MPHUKIAAHBIX nporpamm, MicrosoftOffice.
Knaccugukanus nporpaMmmubix cpecTB. CHCTEMHOE U IPUKIIAHOE IPOrpaMMHOE o0ecrieueHue
[1K. O630p onepannonusix cucreM (OC). [punimns cozpanus u coctaB OC: sapo, HHTEpdEiic,
npaiiBepel. Kpatkas xapaktepuctuka WINDOWS, monyneublii npuniun noctpoenus. Cpena
WINDOWS: oxHa, ux 3JIeMEHTBI, paboTa B MHOTOOKOHHOM pexkuMme. Paborta ¢ oObekramu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: cozmanue, nmepeMMEHOBAaHKE, KOIMPOBAHUE U
nepeMenieHrue o0beKTOB (MarnoK U SPJbIKOB), yaajdeHue o0bekToB. Kop3uHa U ee Ha3HaueHUE.
Hactpoitku WINDOWS: nata u Bpems, HacTpoiKa MBIIIH, dKpaHa. DIEMEHThl TEXHUYECKOTO
cepuca [IK: ycTaHOBKa OnepallMOHHOW CHCTEMBI, CO3/IaHUE MHIWBUAYAIbHOW ONEpallMOHHOU
cpebl MOJIb30BaTeNs, MOJJEpKKa LETOCTHOCTH MH(OpMAIUM, pacuIMpeHHe U MOJIEPHU3ALUSL
KOH(UTypaIHy anmapaTHbIX | MPOTPAMMHBIX CPEICTB

TexcroBbiit pegaktop WORD, penakTopsl MareMaTHMYECKHMX M XUMHUYECKUX (opmyi.
OcCHOBBI HUCHOJB30BaHUS NporpamMMm oOmIero Ha3HaueHus (KpaTkuil o0030p) Ha mpumepax
TekcToBoro penaktopa WORD, peaakTopoB MaTeMaTH4eCKUX M XHMHYECKUX (OPMYIL.
OcoOenHoctu TekctoBoro penakropa WORD. Bon u pegaktupoBanue tekcra. Konuposanue u
nepemelnieHrue 00bEeKTOB, pabora ¢ Tabmuuamu. Beibop Buzma, pasmepa mpudTa,
dbopmarupoBanne cuMBOJIOB U ab3aneB. Kommpoanue dopmata. OCOOEHHOCTH CO3daHUS
CChUIOK, oryaBieHud. Co3gaHue JTOKYMEHTOB pa3iW4HbIX (opM  (CTaHAAPTHBIX U
HECTaHAAPTHHIX). Vcrmomb30BaHMe pemakTopa MaTeMaTH4ecKux (OpMyal B TEKCTOBBIX
JOKyMeHTax. Penmaktop xumudeckux ¢GopMmys, Ha3HaYeHHME U OCOOCHHOCTH palOTHI.
KonmpoBanne xumuaeckux (OpMyi1 B TEKCTOBBIE IOKYMEHTEHI.

Cucrema ympasnenus 6a3zamu nanHeix ACCESS: co3manue monbs3oBarenbckux CYB/,
dbopmupoBaHne 3ampocoB, oT4eToB W popM. HWHPopManmonHeie cucteMbl. CHCTEMBI
ynpaBieHus: OaHkamMu M 0a3amMM JaHHbBIX. PensiuonHass mMonenb HaHHbIX. CTpyKTypa 3amucH,
MeTOABI JocTyna K uHpopmanuu. OOMeH maHHbIMU c¢ Apyrumu npunoxkeHusmu WINDOWS:
TEKCTOBBIMH PEAAKTOPAaMH U AJIEKTPOHHBIMU Tabnuuamu. Pensunonnas 6a3a nanusix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHeldh WHCTpyMEHTOB. Co3MaHME W OTKPHITHE 0a3bl JaHHBIX.
BBoa 1 penakTupoBaHue TaHHBIX B peXUME TaOJIMIIbI U peXUMe KOHCTpYKTOpa. DopMupoBaHue
3aIpocoB. 3ampoCkl MPOCTHIE U MHOTOTAOIWYHBIE, 3alIPOCHI ¢ yciaoBusMHU. Co3aHne OTYETOB U
dopm. Texnonmorus peanuzanuu npocrenmmx 3aaad cpeacrsamu CYB/] ACCESS.
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Pemenue BhuMcIMTENBHBIX 3amad ¢ ucnoiab3oBanuem EXCEL: o6Gpaborka Tabmui,
MOCTPOCHHE TpapuKOB M JUArpaMM, BBIYHCIEHHE MATPUYHBIX BhIpakeHUW. Ha3HaueHue
anexkTpoHHbIXx Tabmun (MS EXCEL). OcoGennoctu Ttabiumunoro mporeccopa EXCEL nu
MCIIOJIb30BAaHUE €r0 JIJIsl pelIeHUs MHPOPMAITMOHHBIX ¥ MHXXKCHEPHBIX 3a/a4. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AOGcomoTHas W OTHOCHUTENbHAs ajapecanus. BeineneHue sdeex,
nepeMenieHue mo padouemy aucry. Pacuer mo ¢opmymnam. Kommmpoanue popmymn. Ilocrpoenue
rpaduxoB. Pacuer ¢pyHKIIMOHATBHBIX 3aBUCUMOCTEN M MOCTPOCHUE TpaduuecKuX U300pakeHui
¢ wucnoip3oBanueM craHnaptHeix ¢(yakouii EXCEL u wmacrepa ¢ynkuumit. IToctpoenue
MOBEPXHOCTEH € MCIOIb30BaHUEM MacTepa auarpamm. Pabora ¢ tabnuuamu. @opMatupoBaHue,
opopmnenne Tabmum. YwuciaoBele W MONIb30BaTelbckue (Gopmarel. CBOAHBIE TaOJHUIIBL
[Toctpoenue auarpamm. Pa3paboTka u peanuzanus NpOCTEHIINX aITOPUTMOB C UCIOJIB30BaHUEM
Bo3MokHOCcTel EXCEL(HaxoxaeHne MakCUMalIbHOTO (MUHUMAIIBHOTO) SJIEMEHTa BEKTOpa U
MaTpHULIbl, HAXOXKJCHHE CYMMbl 3JIEMEHTOB BEKTOpa M MATPHIlbl, BBIUYUCICHUE MaTPUYHBIX
BBIPAXECHUI).

3.3. AJITOpUTMBI 1 OCHOBBI TPOTPAMMUPOBAHUS:

AnTopuTMBI, TUTIBI AITOpUTMOB. [ToHSTHE anroputMma u ero cBoiictBa. CriocoObl 3anucu
aNropuTMOB. MOAYNBbHBIN MPUHIUI TOCTPOSHUS AITOPUTMOB U MIPOTPAMM.

XapaKkTepUCTUKH SA3BIKOB MporpaMMupoBanus. OCHOBHBIE CTPYKTYPbl W TIPUHITUTIBI
CTPYKTYpHOTO MporpamMMupoBaHusi wumocTpauus. CTpyKTypHOE NpOrpaMMHUpPOBaHUE, €ro
ocobeHHOCTH. TexHosorus OOBEKTHO-OPUEHTHUPOBAHHOIO IMPOTPaMMHPOBAHUS; CBOMCTBA
A3BIKOB: HAcleZIOBAHUE, MHKANCYIALUS, MOTUMOPPU3M. [TOHATHS S3BIKOB: KJIACCHI U OOBEKTHI.
DBOJIOIUS U KIacCH(PHUKAIUS S36IKOB IPOrpaMMUpOBaHusl. [IOHATHS TPaHCISAIIUU, KOMITHIISIINY,
UHTEpIpEeTallui, UX pas3nuuus. ba3oBble anropuTMUYeckue KOHCTPYKIMH (CJelI0oBaHuE,
BETBJICHHE, TOBTOPCHHE), MPUMEpPbl WX peanu3anuud. OCHOBHBIE KOHCTPYKIIHMH SI3BIKOB
POrpaMMUPOBAHUA. SI3BIKH IPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS.

BbruncnuTenbHble alropuTMbl M IIpOrpaMMHbIe peanu3auuud Ha VBA 1m1s oOpaboTku
uHpopmanuu Ilponecc pemenus 3agad Ha kommbloTepax. [IporpamMmmupoBanue Ha si3pike VBA:
OCHOBHBIE OIIEPATOPHI SA3bIKA, MPOIeNyphl U GyHKINHU. Pa3paboTka u peanu3anus MpOCTEHITNX
IropuTMOB 00paboTkKH HH(pOpManuu (pelieHne 3agad ¢ OJHOMEPHbIM M MHOTOMEPHBIM
o0beMoM MHpopManun). YuciieHHble METObI aHAJIN3a OJHOIO HETMHEHHOr0 YpaBHEHMSI: TOUCK
KOpHEeH, pelieHue 3aJadyd OAHOMEPHOW ONTHUMHU3aluu (HAXOXKACHHE TOYeK MaKcuMyma |
MUHUMYMa (QYHKIUH). MeToabl CTaTUCTUYECKONH OOpabOTKH pe3ylbTaTOB HM3MEpPEHUN OIHOMN
BEJIMUMHBI: BEIYUCIICHUE TOUEUHBIX (CPEeIHEro, AUCTIEPCUH, CTAaHAapTa) U MHTEPBAIBHBIX OLIEHOK
CIIy4ailHON BEJINYMHBI.

3.4. 3ammra nHGOpPMaLUH:

AJNTOPUTMEI 3aITUTHI HHPOPMAITUH: METOJIBI 3aIIUThI, KOMITBIOTEPHBIC BUPYCHI U O0pbOa
¢ HumH. [loHSATHE O0E€30MaCHOCTH KOMIMBIOTEPHOW HMH(OpPMAIMU: HAJIEKHOCTh KOMIIBIOTEPA,
COXPAHHOCTh JIaHHBIX, 3allUTa OT BHECCHUS W3MCHCHHHA HEYIMOJHOMOYCHHBIMU JIUIIAMH,
COXpaHEHHME TalHBl TMEPEeNuCKH B DIEKTPOHHON ceTH. MeToapl peanu3aluil  3alUuThl
uH(pOpMaNMU: TPOrpaMMHBIC, amnmapaTHbIe, OpPTaHW3aIMOHHBIC. VCTOpUS BO3HUKHOBEHUS
BUPYCOB U aHTHBUPYCOB. CIIOCOOBI 3apakeHus, 3alUThl U 00phOBI ¢ Bupycamu. OcobeHHOCTH
paboThl aNTOPUTMOB BHUPYCOB: PE3UACHTHOCTb, TMOJUMOPPUYHOCTE H caMoIIH(pOBaHHE.
KomneroTepHbsle BUpYCH, X cnenuduka u aHTUBUpycHBIe nporpammbl (Kacnepckuit, Dr. Web,
Avast, AVG). CrnocoObl mudpoBaHus W mepenayr MHPoOpManuu Ha JadbHUE PACCTOSHUSA.
OTKPBITHIN 1 3aKpBITHIN KITt0uM mudpoBanus. [ledparmeHTamnus qucka.

4. O0beM yueOHOM JUCUUIJIMHBI

Bunast yueOHoM paboTh B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIUTOPHBIE 3aHSITHS: 1,33 48
JlaboparopHbie padboTs (JIP) 1,33 48
CamocrositeabHas padora (CP): 1,67 60
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Buj koHTpOJIsI: 3a4€T / IK3aMeH ‘ 0,0 ‘ 3auer

Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
Oo0mas TPy10eMKOCTh JUCIHILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSI: 1,33 36
Jlaboparopusie paboTsl (JIP) 1,33 36
CamocrositesibHas padora (CP): 1,67 45
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer

AHHOTauus padoyeii NporpaMMsbl JMCHUTIMHBI
«MarepuaJioBeenue u 3ammra ot koppozun» (b1.b.17)

1. ey nucUMIIMHBI:

- IPUOOpETEHNE CTYICHTaMU 3HAHHH, IO3BOJISIOIIUX OLICHUBATh IOBEIEHHE MaTepHaIOB
B YCJOBMSX OJKCIUIyaTallMd, BBIOMpATh MaTepual U TEXHOJIOTHIO €ro oOpabOTKU C LEJbI0
IOJY4YEeHUsl 3aJJaHHOM CTPYKTYpbl M CBOMCTB, 00ECHEUMBAIOIIMX BBICOKYIO HAJEKHOCTb M
JOJITOBEYHOCTDH U3JICIIHIA,

-03HaKOMJIEHHE CO Ccroco0aMu OLIEHKM M TPOrHO3MPOBAHMUS  IKCIUTyaTal[MOHHBIX
CBOICTB COBPEMEHHBIX MAaTEPHUAJIOB;

- U3y4€HUE METOJOB U CPEJICTB HCIBITAHUM U IUArHOCTUKHU COBPEMEHHBIX MaTepHUasIOB;

- O3HAKOMJICHHE C TEXHOJOTMSIMH IPOMU3BOJCTBA TIOTOBBIX HM3JIEIMM Ha OCHOBE
COBPEMEHHBIX MPOMBIIIIEHHBIX MaTEPHUAJIOB.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OO0y4YalOIMiici 1O mporpamMme
0akaJjlaBpHUaTa J10JI7KeH:

Obnadamye cnepyromumu o0mekynbTypHbsiMu (OK), obmenpodeccuonansubivu (OIIK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIMsAMMU:

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
JUCLMIUIMH, JAMCUUIUIMH OO0INenpoecCHOHAIBHOIO IMKIa B 00beME HEOOXOIUMOM B
npoecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HayK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pe3yJbTaTOB MAaTEMaTHYECKOI'0 aHalu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

— CHOCOOHOCTBIO pelllaTh CTaHJAPTHBIE 3a/aud MPO(PECcCHOHATBHON JEsITEeIbHOCTH Ha
OCHOBE MH(OpMalMOHHON 1 Oubnuorpaduyeckoil KyabTyphl C IpUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4EeTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
6e3omacuoctu (OITK-5);

- CIOCOOHOCTBIO HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, T[JI00anbHble HH(GOPMAIMOHHBIE PpECypchl B HAayYHO-HUCCIIEIOBATENILCKOM
JESTEIbHOCTH B 00JIACTH MaTepUalOBEIEHUS U TEXHOJOTMU HAHOMATEepHalOB U HAHOCHCTEM
(TIK-1);

3HamMb:

- OCHOBHBIE KJIACChl MaT€pPHAJIOB M0 Pa3IMYHBIM IIPU3HAKAM;

- CTPYKTYpY, COCTaB M CBOWCTBa ((pU3MUECKHE, XUMHUYECKHE, DKCIUTyaTallMOHHBIC)
OCHOBHBIX (DYHKIIMOHAJIBHBIX MaTepHaJIoB;

- TEXHOJIOTHH MOJIY4eHUs U 00pabOTKN OCHOBHBIX ()YHKIIMOHATIBHBIX MATEPHAJIOB;

- NPUHLMIIBI BBHIOOpPA W COYETAHUS  PA3NUYHBIX (DYHKIIMOHAJIBHBIX MaTE€pUATIOB B
IIPOMBIIIIEHHBIX YCIOBUSX;

ymems.

- CpaBHHBATh pa3iuyHble (YHKIUOHAJIBHBIE MaTepHalbl MO TEXHOJOTUYECKUM U
HKCIUTYaTal[MOHHBIM TTOKA3aTeNsAM;
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- OCYWIECTBIATh BHIOOpP  (YHKIMOHAJIBHOIO MaTepuana sl 3aJaHHbIX YCIOBHH
IKCIUTyaTal1Hy;

- TPOTHO3MPOBATh  IIOBEACHUE PAJVIMYHBIX  (YHKUHUOHAIBHBIX MAaTEpUATIOB IpPHU
IKCILTyaTal1H;

BIAOemb:

- METO/IaMU aHaJIM3a CBSI3U CBOMCTB MaTepHajia C €ro COCTaBOM U CTPYKTYpOii;

- HaBbIKaMM U YMEHHUEM OpraHM3alliy U MPOBEICHMs TOKCcKa HH(OpMALMK O MaTepuaiax
C 3aJJaHHBIMU CBOMCTBaMH € HUcloiab3oBanueM pecypcos HTb u Matepuer-pecypcos.

3. KpaTkoe cofep:kaHue JMCHUIINHBI

MarepuanoBe/ieHue KakK HayKa: IEJIH, 3aJaud W 3HauYeHue IuCHMIUIMHBL OO0mue
TpeOOBaHUs, MpeabsBIsAEMble K MaTeprajaM B 3aBUCUMOCTH OT YCJIOBMH HMCIIOJIb30BAaHUS WU
JKcILTyatauuu. PasButue Hayku o martepuanax. Poilb pyCCKHMX YYEHBIX B Pa3BUTHU HayKH.
JlocTrkeHust B 00JIaCTH CO3/1aHUSI HOBBIX MaTEpHAJIOB, UX NPUMEHEHUs. 3HaUeHUEe MaTepualloB
B Pa3BUTUU XUMHUKO-TEXHOJOTHYECKUX MIPOLECCOB U 00ECIIEYeHUH UX OE30IaCHOCTH.

OcHOBHBIE TIOHATHS O CTPOCHHH, CTPYKType M CBOWCTBAaxX MaTepuanoB. MeToxbl
WU3Y4YEHHs CTPYKTYpbl M CBOWCTB MarepuanoB. CrpoeHue MartepuanoB. OCHOBHBIE THIIbI
KPUCTANTMYECKUX pemeTok. Kiaccuduranus KpUCTAUIOB 1O THMAM CBS3H. AHHU30TPOIUS
CBOWCTB KpHcTaioB. CTpoeHHE peanbHbIX KpUCTALIOB. JleeKThl pearbHbIX KPUCTAIUIOB U HX
BIIMSIHME HA CBOMCTBA METAJUIOB U CIutaBoB. CBoiicTBa quciokanuid. Kpucramimzanus MeTaaioB
n cmaBoB. CamMonpou3BosibHas KpucTtaumzanus. HecamornpounsBoiipHas KpuCTaIM3aLuUs.
AmopdHbIe MaTepHabl.

OU3NKO-XUMUYECKUE OCHOBBI MaTepuanoBeieHns. OCHOBBI TEOPUH CILIaBOB./luarpaMmmbl
COCTOSIHUS CIUIaBOB. TepMHHBI U ompeneneHus. [luarpammsel - «COCTaB-CBOMCTBO». Da30BbIid
COCTaB CIUIABOB. 3aBUCUMOCTb MEXJYy CBOMCTBAMH CILIAaBOB U THUIIOM JHarpaMMbl COCTOSIHUS.
[Tpasunio H.C. KypnakoBa. CpoiictBa matepuanoB. Ilokazatenu coiicTB. Krnaccuduxamus
CBOWCTB. MexaHuyeckue, puU3NYecKue, XUMUYECKUE, HKCIUTyaTallMOHHbIE M TEXHOJIOTHYECKHE
cBoiicTBa MaTtepuanoB. IlokasaTenn MEXaHMYECKMX CBOWCTB, ONPEIEIAEMbIE IIPU CTATHUECKUX
UCTIBITAHUAX Ha pacTsDKeHUe U M3rub. MeTo bl onpeiesieH s TBEPI0CTH MaTepHUasoB.

Mertannnueckue marepuansl. JKene3o u craBel Ha ero ocHoBe. CTalld M YYT'YHBI.
Kenesoyrnepoaucreie craBbl. CTPYKTYphl CIUIaBOB JK€J1€30-yriiepos. JluarpaMMmbl COCTOSIHUS
xKene30-eMeHTUT. KOMMOHEHTh, (a3bl UM CTPYKTYPHBIE COCTaBIISIIOIIME CTajlled M OenbIxX
YYT'yHOB.

KoHcTpyKIInoHHBIE METaNIMYeCKUEe MaTepraibl. YTIEPOJUCTbIE U JIETUPOBAHHbBIE CTAJIH.
Knaccudukanus craneil, onpeneneHrne MOHATHS KadecTBa cTaidu (TpeOOBaHHSA K KayecTBY).
BausiHue yriepoga M MOCTOSHHBIX (TEXHOJOTMUYECKHX) MpUMeceld Ha KaueCTBO CTalld, METO/bI
yAy4IIeHUs KadecTBa CTadu (MOBBIIIEHWE €€ KOHCTPYKIMOHHOM NpOYHOCTH). BrausHue
JETUPYIOIIUX 3JIEMEHTOB Ha CBOMCTBA CTalu. J[MarpaMMbl COCTOSIHMSI JKEJIE€30-JIETMPYIOIINN
anemeHT.  KoHcTpykumoHHele — crand.  MHcTpymeHtansHble  cranu.  Knaccudukanums
YIIIEPOAUCTBIX U JIESTUPOBAHHBIX CTAJIEH.

Teopus u npakTUKa TEPMUYECKOH M XUMHKO-TEPMUYECKOH 00pabOTKM METasioB U
cruaBoB. [Ipupoaa, MexaHU3M M YCIIOBUSI NMPOTEKAHUS CTPYKTYPHBIX NPEBpAIICHUN B CTaJH.
Buner tepmudeckoil 06paboTku cranu. BnusiHue Tepmuueckoil oOpabOTKM Ha MEXaHHUYECKHe
cBoiicTBa cTanu. PuU3NYEeCKHe OCHOBBI XUMHUKOTEpMHUYEeCKOW o00pa®oTku. Buuel u cnocoOsbl
nemeHTauuu. JAu@Qy3rnoHHOE HACBIIIEHHWE MOBEPXHOCTH HEMeTa/llaMu. A30THUpPOBAHHE CTaJH.
Huddysuonnas wmeraumsanus. MoHHas xumuko-tepmuueckas oOpabOotka. IlepcriekTuBbl
pa3BUTHS XUMHUKO-TepMHUecKoil 00paboTku. {uddysnonHoe ynanenrue npumecen.

L[BeTHBIC METAJUIBI U CIUIABBI Ha UX OCHOBE. OOIIas XapaKTepUCTHKA U KiaccuuKanus
MeIHBIX cIaBoB. JlaTyHu, OpOH3bI, MEIHO-HUKEJEBbIE CIUIaBbl. AHTH(QPUKLIUOHHBIE
MeTtajuinyeckue — marepuanbsl.  OOmas — XapakTepuCTHKa  alIOMMHUEBBIX  CILJIaBOB.
Jedopmupyembie alllOMUHUEBBIE CIUIABBIL, JIUTHEBBIE ATIOMUHUEBBIE CIUIABhl. [ paHyIMpoBaHHBIE
cruaBel. OOImas XapakTepuCcTUKa MarHMEBBIX cIIaBoB. JleopMupyemble MarHueBbIE CILIaBBI.
JIuTheBblE MarHueBbIE CIUIABBI. BIiMsHUE JETMPYIOLIMX IEMEHTOB CTPYKTYpPY M Ha CBOMCTBA
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TUTAHOBBIX CIJIaBOB. bepmiuii u crutaBsl Ha ero ocHOBe. TyroriaBKkue METajulbl U CIUIaBbl Ha
UX OCHOBE.

Hemeramnuueckue wmatepuanbl. Marepuansl Ha OCHOBE  BBICOKOMOJEKYISIPHBIX
coenuHeHuil. CTpoeHHE W CBOMCTBAa NOJUMEpPOB. TepMOpeakTUBHBIE M TEPMOILJIACTUYHbBIC
nonumepbl. CTpoeHue M cBoiicTBa rmiactMacc. OCHOBHBIE Pa3HOBUIHOCTH IMPOMBIIIICHHBIX
MOJIMMEPOB M IIJIACTMACC. APMHUPOBAHHBIC TMOJIUMEPHBbIE MaTepuaibl. [ a30HaNONIHEHHbIE
MJIACTMACCHI.

Kepamuueckue wmarepuanbl. KOHCTpYKIIMOHHAs, WHCTPYMEHTaJbHAs U TEXHHUYECKas
kepamuka. Heopranuueckoe crekio. Kmaccudukamuss cTexosl MO Ha3HAYEHUIO W 00JIACTH
npumenenus. Cutauisl. ['padgut. Acobect. CBoicTBa M 007aCTH IPUMEHEHUS.

Kommnosunmonnsie wmarepuansl (KM). OOmas xapakTepuCTHKa KOMITO3UIIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouenusle KM, cnoucteie KM,  BosokHucteie  KM.
Komnosuimonnele Martepuajibl Ha METAUIMYECKOM M HeMmeTauinueckod ocHoBe. CAII
(cieyeHHbIE  aMOMHHHUEBBIE TOpouik). Kepamuueckne KOMIO3UIMOHHBIE MaTepUabL.
['uOpuHBIE KOMIO3UIIMOHHBIE MAaTEPUAIIBI.

DKOHOMHYECKH 00OCHOBAHHBIN BBIOOpP MATEPUAIOB JJIsI KOHKPETHBIX IIEJICH.

Br100p KOHCTPYKIIMOHHBIX MaTE€PUAIOB JIJIi KOHKPETHOTO TEXHOJIOTHUYECKOTro MpoIiecca.
Kputepun u anroputM BbBIOOpa KOHCTPYKIIMOHHBIX MAaTEPHANOB. OJKOJOTUYECKHUE aCHEKThI
MaTepHUaJIOBEICHUSI U 3aIUTHl METAJUIOB OT KOPPO3HH.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHBIX B akanem.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 YYeOHOMY MJIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSL: 1,33 48
Jlexruu (JIek) 0,89 32
[TpakTnueckue 3austus (113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Buj KoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunpt yueOHoi paboThI B 3agerHbBIX B actpon.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
AyAUTOpPHBIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,89 24
[Tpaktueckue 3austus (I13) 0,44 12
CamocrositeabHas padora (CP): 1,67 45
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Cranpapruszanus u ceprupuxanus» (b1.5.18)
1. Heab QMCHMIIMHBI: TPUOOPETEHUE CTYJIEHTAMU 3HAHWUN 1O OCHOBaM METPOJIOTHH,
CTaHIAPTU3AINH, CEPTUPHUKAIIMN U YIIPABICHUS KA9Y€CTBOM.
2. B pe3yabraTe wu3y4YeHUsl IUCHMILUIMHBI 0O0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:
Obnadame cnenyrommmu  o0mekynbTypHbiMu  (OK), obmenpodeccuonansupivu  (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuaMu:
- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHMSI MAaTEMAaTUUYECKUX M €CTECTBEHHOHAYYHBIX
JTUCHUTUTAH, JUCIUIUIMH  O0IIenpopecCHOHaIbHOTO IMKIa B 00beME HEOOXOIUMOM B
npoeCCUOHATBHONM ~ JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
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pa3paboOTaHHBIX B HHUX IIOJXOJIOB, METOJOB M PpE3yJbTaTOB MAaTE€MaTHYECKOI'O aHalu3a U
MO/JICITMPOBAHHUSI, TCOPETUICCKOTO M AKCIIEpUMeHTaIbHOTO recnenoanus (OIMK-1);

- CHOCOOHOCTBIO IPUMEHSTHh HAaBBIKM HCIOJb30BaHUS IPUHLUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUHM, WCIBITAHUNW M JMArHOCTUKM HW3JEIMI W3 HAaHOMAaTepuajoB U
IPOLIECCOB HX IPOM3BOJACTBA, OOpabOTKM M MOAM(UKALMK, BKIOYAs CTaHJApTHbIE U
ceprudukanuronnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO IPHUMEHSTh HABBIKM HCIOJb30BaHUA (1OJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, IIPOTHO3UPOBAHUS U ONTHUMM3ALMHU TEXHOJOTMYECKUX IPOLIECCOB U
CBOIICTB HAHOMATEPHAJIOB, CTAHAAPTU3ALUH U cepTUUKanun MaTtepranoB u npoueccos (I1K-4);

- CIOCOOHOCTBIO NIPHUMEHATH HABBIKM MCIIOJIB30BAHUSI TEXHOJOIMUYECKHUX OIEPALUM,
000py10BaHUs, HOPMAaTUBHBIX U METOAMUYECKUX MATEPHAJIOB 110 TEXHOJIOI'MYECKOM MOJIrOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUHN U CEPTUPHUKAIIMA OCHOBHBIX THUIIOB HAHOMATEPUAJIOB
U HAHOCHCTEM HEOPraHWYECKOH M OpraHM4YecKOW HMpUPOb! (TBEPIABIX, KUAKUX, TelIe00pa3HbIX,
a’pO30JIbHBIX ), BKJIIOYAsi HAHOIIJIEHKUM U HAaHOCTPYKTYPUPOBAHHbBIE MOKPBITHS, a TAKXKE U3
Ha UX OCHOBE M IIPOLIECCOB IMOJYYEHHUS C 3JIEMEHTaMHM SKOHOMMUYECKOIO aHaliM3a U y4eToM
NpaBUI TEXHUKU O€30MacCHOCTH, MPOU3BOJICTBCHHON CaHUTApHHU, MOXKApHOH Oe30macHOCTH U
HopM oxpanbl Tpyaa (ITK-6).

3. KpaTkoe cojep:kaHue JMCHUILINHBI:

1. Benenue
[Ipeamer merposorum, cranfapTu3auu U ceprudukanuu. KpaTkue ncTtopuyeckue CBEACHUSI.
3agauu ¥ MECTO Kypca B ITOJArOTOBKe OaKajlaBpa TEXHUYECKUX HaYK.

2. OCHOBBI METPOJIOTHH
Mertposorus - Hayka 00 nu3MepeHusx. Posib u 3HaueHue U3MEPUTETbHON TEXHUKU U METPOJIOTUU
B TOBBIIICHUH KadecTBa mNpoayKiuuu. OCHOBHBIE TOHATHS B 00JacTH METPOJIOTHH.
Knaccugukanus unsmepenuil. OcHOBHblE (U3MYECKHE BEJIMYMHBI, U3MEpsAEMble B XUMHHM U
xumuueckon TexHosoruu. CpencrtBa u3MepeHM M ux Buabl. [lorpemHoctd u3MepeHHi.
[IpaBoBbIE OCHOBBI METPOJIOTMYECKOH neATesbHOCTH. OTBETCTBEHHOCTh 3a HapylIeHHE
3aKOHOJATENLCTBA 110  METPOJIOTMH. [ ocynmapcTBeHHass ~ METpOJOrHYecKas — CIyxoa.
MesxayHapoiHasi METPOJIOTUS.

3. Crannmapruzanus
CymHoCTh CTaHIApTU3allMM M ee poib B oOecrieyeHMH 3((HEKTUBHONW XO3sCTBEHHOM
nesTenibHOCTH. OCHOBHBIE TOHSATHS M OIpeaeieHuss B 00JacTH cTaHiapTu3auuud. MeToasl
cTangaptu3anuu. HopmaTuBHbBIE JOKyMeHTHl 1Mo craHaaptu3aumu. Cranpaptusamus B PO.
['ocynapctBennas cuctema crangaptuzanuu (I'CC).

CranpapTuzanus B pa3auuHbIXx obnactax. Crangaptusanus u skojorus. CtaHnapTusanus yciyr.
CrangapTuzanys B XMMUYECKON POMBILIUIEHHOCTH. MexXnyHapoaHas CTaHAapTU3aLus.

4. OCHOBBI yIIpaBJIEHUS] KAYECTBOM

[lenu u 3agaun yrnpaBieHUs] KaYECTBOM B YCIOBMSIX PHIHOYHON AKOHOMUKU. OCHOBHBIE MTOHATHS
U olpeneneHuss B 00JacTH ympaBieHHs KadecTBOM. KadecTBO M KOHKYpEHTHOCHOCOOHOCTh
NPOAYKIIMH. DKOHOMUYECKHE MTPOOIeMbl KayecTBa.
VYnpasnenne kadectBoM B Poccuiickoit @enepannn. KoHTposb kauecTBa M €ro pa3HOBUIHOCTH.
Bocemp mnpuHIMNoOB MeHemkMeHTa KadecTBa. CTaTHCTUYECKHME METOJbI, HCIOJb3YyeMble B
YIPaBICHUM KAadeCTBOM. YIPABIEHUE KAa4eCTBOM B XHMHUYECKON IPOMBILUIEHHOCTH.
VYrpaBneHne KadecTBOM Ha MeXAyHapoAHOM YypoBHe. CraHiapTu3alnus W yIpaBlIeHHE
KayeCTBOM.

5. Ceptudukanus

OcHOBHBIE 3ajaud cepTU(UKAUKN, TePMHUHBI M MOHATHA. OOs3aTenbHass W J10OpPOBOJIbHAS
cepruduxanus. Poib cepTudukanuu B o0ecrieueHny KayecTBa MPOyKIUU U YCIIYT.
OcHoBHBIE TNpUHUIUIBI cepTudukanuu. [lopsnok W mpaBuia NPOBEACHHS CepTHPUKALUU
npoaykuuu. Opransl no ceptudukanuu npoaykuuu. cneirarensusie tadbopatopuu. CUcTeMbl U
cxeMbl ceptudukanuu. CucTtemMa aKKpeIUTAlMW HCHBITATENIbHBIX JlabopaTopuil. 3HaK
COOTBETCTBHUSL.
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[IpaBoBbie ocHOBHI ceptudukanuun B Poccuu. Ceprudukanus Ha MEXKIyHAPOJIHOM YpPOBHE.
Ceprudukanus cucreM obecriedyeHus KauecTBa. DKojoruueckas cepruduxanus. Ceprudukanus
IPOAYKIMH B 0071aCTH XUMHUYECKOW TEXHOJIOTHH.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunast yueOHoIi paboThI B 3auetHrix | B akanem.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 2,0 72
AYJIUTOPHBIE 3aHATHSI: 0,89 32
Jlexuuu (Jlek) 0,44 16
ITpaktnueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer
Bunast yueOHoIi paboThI B 3aueTHbIX B actpon.
€AMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY ILIAHY 2,0 o4
AYJAUTOPHBIE 3aHATHSI: 0,89 24
Jlexumu (Jlek) 0,44 12
[TpakTnueckue 3austus (I13) 0,45 12
CamocrositesbHas padora (CP): 1,11 30
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Komno3uunonubie Mmarepuaab» (b1.5.19)

1. Heab AUCHMIUIMHBI: O3HAKOMUTH CTYICHTOB C OCHOBHBIMU THUIIAMH COBPEMEHHBIX
KOMIO3UIIMOHHBIX MaTEPUAJIOB, UX (PU3NKO-XUMUYECKUMHU CBOMCTBAMH U METOJIaMU TOTy4EHUS,
MOKa3aTh MEPCIICKTUBHBIC HAIIPABJICHUS PA3BUTHS KOMIIO3UIIMOHHBIX MaTEPUATIOB.

2. B pe3yabtare mu3yyeHMs [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpUaTAa J0JI/KEeH:

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

- CIMOCOOHOCTHIO MPUMEHSATH 0a30BbIe 3HAHUS MAaTEMATHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCHUILINH, JUCHUIUIMH 00menpodeccuoHaIbHOTO IHKJIa B 00ObeMe HEoOXOJAMMOM B
npoecCHOHANBHOM  JESITeNTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX MOJXOJOB, METOJOB W Pe3yJbTaTOB MAaTEMaTHYECKOTO aHaiau3a |
MOJIETTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepUMeHTanbHoro uccienoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHSITH OCHOBBI METOJIOB HUCCIEAOBAHUS, aHATN3a, TUAarHOCTHKU U
MOJICJTMPOBAHUSI CBOWCTB HAHOMATEPHAIOB W HAHOCHUCTEM HEOPTraHMYeCKOW M OpraHu4ecKou
MPUPOJIBI, B TBEPAOM, KUIAKOM, TeIe00pa3HOM, a3pPO30JIbHOM COCTOSIHUH, BKJIIOYAsi HAHOIIJICHKU
Y HAHOCTPYKTYpPUPOBAHHBIC TTOKPBITHSI, BHYTPEHHHE U BHEIIHUE TPAHUIIBI pa3zena ¢as, a Takke
(GU3MUECKUX U XUMUYECKUX MPOIIECCOB B HUX MK ¢ uxX ydactueM (OIIK-3);

- CIOCOOHOCTBIO HCIOJIb30BaTh COBPEMEHHBIE WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH, TJ00anbHble HWH(GOPMAIMOHHBIE pPEeCcypCchl B  HAyYHO-HCCIEI0BATEIbCKOU
JIESATETLHOCTH B OOJACTH MAaTEpUAJIOBEACHHUS U TEXHOJOTMHM HAHOMATEPUAJIOB W HAHOCHUCTEM
(IIK-1);

- CIOCOOHOCTHIO TIPUMEHSATH OCHOBHBIC THIIBI HAHOMATEPUAJIOB W HAHOCHCTEM
HEOPraHMYECKON (METaJUTMUeCKUX W HEeMETAUTMYEeCKHX) W OpraHu4ecKod (MONMMEpHBIX U
VIJIEPOJIHBIX) TPUPOABl  (TBEPABIX, IKUIKUX, TeEIe0Opa3HBIX, ad’dpPO30JbHBIX), BKIIOUAs
HAHOIUJICHKA M HAaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, AJIS PEIICHUS MPOW3BOJCTBEHHBIX 3ajad,
BIIQJICHUEM HAaBBIKAMH BBIOOpA ATHUX MaTEPHAIOB I 3aJaHHBIX YCIOBHUU HKCIUTyaTalllu ¢
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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 U CBOMCTBA KOMIO3WLMOHHBIX MATEPHAIOB PA3ITUUYHOIO
Ha3HAYCHMUS;

ymemy:

- BBIOMPATh KOMIIO3UIIMOHHBIE MaTepUabl 111 KOHKPETHBIX LIETIei;

enademn:

HABbIKAMHU AaHANM3a HAyYHO-TEXHMUYECKOH IuTepaTyphl B 00JaCTH KOMIO3UIIMOHHBIX
MaTepuasos;

METOJIaMU  MPEJCTABICHUS JUTEPATypHBIX U OKCIEPUMEHTAIBHBIX CBEIECHUH O
CBOMCTBaX, METOJaX MOJXYYCHHUSI B OOJIACTSAX MPUMEHEHUS HAHOMATEePHAIOB U HAHOCTPYKTYD B
BUJIE pedeparoB, OTYETOB, JOKIIAJOB U MTPE3ECHTAIIHII.

3. KpaTkoe conep:kaHue TUCHUILIHHBI

1. O6mas xapakTepucTUKa KOMIIO3UIIMOHHBIX MaTepuanoB. B3anMoaelicTBre MaTpUIlbl U
HaIOJHUTEJIS.

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

3. KoMno3unoHHble MaTepralibl Ha METAIUIMYECKON U HEMETAJUIMYECKOM OCHOBE.

4. CAII (cneyeHHBIEC aTIOMHUHHUEBBIC TIOPOIIIKH ).

5. Kepamnueckue KOMITIO3UIIMOHHBIE MAaTEPHUAIIBI.

6. ['uOpuHbIe KOMITIO3ULIMOHHBIE MAaTEPUAIIHI.

7. HanokoM1o3uTsl, uX 0cO0eHHOCTU. OCHOBHBIE THUITBI HAHOKOMITO3UTOB,
MEPCIIEKTUBHBIX JIJISl MPAKTUYECKOTO UCIIONIb30BAHMSI B HACTOSIIIEE BPEMSI.

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
Bunpt yueOHoi paboThI B 3auerHbBIX B actpon.
eIUHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) 0,44 12
[TpakTrueckue 3anstus (I113) 0,45 12
CamocrositeabHas padora (CP): 2,11 57
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLIEHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«PU3NKO-XUMHA HAHOCTPYKTYPHPOBaHHBIX MaTepuanoB» (b1.5.20)
1. Heap aucuumiInHbl: 00y4yeHHE CTYAEHTOB (PM3UKO-XUMHUYECKUM 3aKOHOMEPHOCTSIM
(bopMUPOBaHNS HAHOCTPYKTYPUPOBAHHBIX MaTepHaIoB, 03HAKOMJIEHHE CTYJIEHTOB C OCHOBHBIMU
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KJIJacCaMHM HAaHOYACTHUIl U HAaHOMAaTepHalioB, UX (U3UKO-XMMHUYECKUMHU CBOICTBaMH, a TaKXKe CO
CIIOKHBIIMMHUCS U TIEPCIIEKTUBHBIMU 00JIACTSIMH MTPUMEHEHHUSI HAHOMATEPHAIIOB.

2. B pe3yabraTre wu3y4YeHHUs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
0akajaBpUaTa J0JIKEeH:

Obnaoams cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTHIO K CaMOOpraHu3aliu u camooopasosanuio (OK-5);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIIICHHIO, K OOOOIICHHUIO, aHaJIN3y, BOCIPHUSTHIO
uHOpMaIKH, IIOCTAHOBKE LIEJIH U BBIOOPY myTeit ee moctmxkenus (OK-9);

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHSI MAaTEMAaTUYECKUX M €CTECTBEHHOHAYYHBIX
JUCIUIUIAH, JUCHMIUIUH oOmenpodeccHoHalbHOro IMKiIa B 00beMe HeoOXOoIMMOM B
npoeCCUOHATBHOM  JICATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pa0OTaHHBIX B HHX IIOAXOJOB, METOJOB U pPE3ylIbTaTOB MaTEeMAaTHUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M AKCIIEpUMeHTaIbHOTO recieaoanus (OIMK-1);

- COCOOHOCTBIO MPUMEHSATH OCHOBBI METOJIOB MCCIIEIOBAHMS, aHAU3a, JUATHOCTUKH U
MOJEIUPOBAHUSI CBOMCTB HAHOMATEPUAJIOB M HAHOCHUCTEM HEOPraHUYECKOW M OPraHUYECKOU
MPUPOJIBI, B TBEPAOM, KUIAKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYAsi HAHOIIJICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, BHYTPSHHUE U BHEITHUE TPAHUIIBI pa3jena a3, a Takke
(GU3MUECKUX U XUMUYECKUX MPOIIECCOB B HUX MK ¢ ux ydactueM (OITK-3);

- CIOCOOHOCTBIO HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJIOTHH, Trj00anbHble HMH(GOPMAIMOHHBIE PECcypCchl B  HAyYHO-HCCIEI0BATEIbCKOU
JESTEIbBHOCTH B 00JIACTH MaTepUalOBEIEHUS U TEXHOJOTMU HAHOMATEPHAJIOB U HAHOCHCTEM
(IIK-1);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBIE NPEJCTABICHUS HAyK O
CBOICTBax BEIIECTB U MATEPHAIIOB MPHU MEPEX0]e UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJTHO
U JIByXMEPHOE), O BIMSHUU pa3Mepa Ha CBOWCTBA BELIECTB U MaTEpUajIOB, B3aUMOJEHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpYyKarotiei cpenoit (ITK-2);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMATEpPHUaJOB M HAHOCHUCTEM
HEOPraHMYECKON (METaJUIMUeCKUX W HEeMETAUIMYECKUX) U OpPraHu4YecKo (MONMMMEpPHBIX U
VIJIEPOAHBIX) MHPUPOABI  (TBEPABIX, JKUJIKHUX, TelIe00pa3HbIX, a’3pO30JbHBIX), BKIIOYas
HaHOIUIEHKH M HAHOCTPYKTYPHUPOBAHHBIE MOKPBITHSA, AJIs1 PEIICHHsS MPOU3BOJCTBEHHBIX 3ajady,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATHUX MaTEepUAIOB JUIsl 3aJaHHBIX YCIOBUHM SKCIUTyaTallud ¢
yu4eToM TpeOOBaHUI TEXHONOTMYHOCTH, SKOHOMHYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTMYECKUX TocieacTBrid ux npumeHenus (I1K-5);

3Hamy:

- OCHOBHBIC THUIIBI HAHOMATEPUAJIOB U HAHOCTPYKTYP, WX OCHOBHBIE (PU3MUECKHE U
XUMHYECKHE CBOMCTBA U OCHOBHBIE CTIOCOOBI UX TOTYYEHHUS;

- OCHOBHBIE TIEPCTIEKTUBHBIC 00JIACTH TPUMEHEHHUS PA3IUYHBIX BUJIOB HAHOMATEPHUAJIOB;

ymemy:

- BBIOMpaTh HEOOXOAMMbIEC BUJIBI HAHOMATEPUATIOB U HAHOCTPYKTYP;

- BUJETh TMEPCHEKTHBbl BO3MOXHOTO TPUMEHEHUsT HOBBIX HAHOMATEpUATIOB U
HAHOCHUCTEM;

— OpHUEHTHUPOBATbCA B JIUTEpaType, MOCBAIIEHHOW pa3IMyHbIM HaHOMaTepuaiaM |
HAHOCTPYKTYpaM;

8naoems.

- METOJaMH TIPEACTABJICHUS JIUTEPATYPHBIX M OKCIEPUMEHTAIBHBIX CBEJIECHUU O
CBOICTBaxX, METOJaX MOJXYYCHHUS] U OOJIACTSAX MPUMEHEHUs HAHOMATEepPHAIOB U HAHOCTPYKTYD B
BUJE pedepaToB, OTYETOB, JOKIIAJOB U MTPE3EHTAIIHH.

3. KpaTkoe conep:xkaHue TUCHUILIUHBI

BBenenue. OCHOBHbBIE MOHSTHA 0 HAHOMATEPHAJIAX M HAHOTeXHOJOoruM. UTo Takoe
«HaHo». Ompenenenue HaHooOBekTa. OmpeneneHue HAHOTEXHONOTHMH. OCHOBHBIE MPUYHHBI
0CcOOBIX CBOMCTB HaHOOOBEKTOB. Pa3mepnbiii >pdext. Hanomarepuansl. PazButue Hayku o
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HaHOCTPYKTypax W HaHomaTepuasiax. OcoOble CBOWCTBa HaHOMaTepuanoB. HaHOTeXHOJOTHSI.
3a1a4 U BO3MOKHOCTH HAHOTEXHOJIOTMH HAa COBPEMEHHOM JTarle.

OO0mue cBoiicTBa M THNbI HaHO00BeKTOB. Kiaccudukamus HaHOOOBEKTOB.
HaHOo0OBEKTHI B TBEP/IOM BEILECTBE, B )KUIKOCTAX U razax. OcoOble pU3nUecKue 1 XMMUYECKHE
CBOICTBa HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX cHucTeM. OCHOBHBIE 3aKOHOMEPHOCTH
U3MEHEHHs CBOWMCTB HaHoMmarepuaioB. I'panuusl paszgena ¢as. Pomp mexdaszHbIX TpaHull B
dbopMUPOBaHUM CBOMCTB HAHOMAaTEpHAJIOB. 3aBUCUMOCTb CBOMCTB OT pa3Mepa YacTull.
ONEeKTpOHHblE CBOWcTBa HaHodacTUl. (OCOOEHHOCTH TEPMOJMHAMMKM  HAHOOOBEKTOB.
KBasupaBHOBecue B HaHOcHCTEMax. YCTOWYMBOCTh HAHOOOBEKTOB. KuHeTHKa MpoIEeccoB B
HaHocucTeMax. Dusnyeckne, XUMUYECKHUE CBOMCTBA HAHOOOBEKTOB: HAHOYACTHUI], HAHOTPYOOK
¥ HaHOIIPOBOJIOK, aMOP(HBIX HEOPraHMYECKUX HAHOCTPYKTYp. dpakraibl B ONMMCAHUU CBOMCTB
HaHOMaTEPUAJIOB.

OcHOBHBIE THNBI HAHOCTPYKTYP B  JJeKTpoHuKe. [lomynpoBogHUKOBBIE
HAHOCTPYKTYpPbI: KBAaHTOBBIE SIMbl, HUTU U TOUYKH. VIcKyccTBeHHBIM atoMm, KBaHTOBbIE TOYKH.
[Tomy4yenue kBaHTOBBIX Touek. JInTorpadus. KBantoseblii azep.

Ilopomikn u o0beMHBIE HAHOCTPYKTYPHBIE MaTepHAJIbl. YJbTPaJUCIEPCHBIE
matepuainsl.  Krnaccudukamuss — mopomkoB.  Meroabpl — MOJIy4eHHS  HAHOMOPOIIKOB.
KonconuaupoBanusle HaHomarepuanbl. [loBeneHne HaHOYAcTULl NpU  CleKaHUM. MeTombl
nonyuyeHuss OOBEMHBIX HAHOCTPYKTYPHBIX MaTepuajoB. VIHTEHCHMBHas  IJIacTUYecKas
nedopmanusi. CBOWCTBAa HAHOCTPYKTYP, MOTyYEHHBIX PA3IMYHBIMA METOAAMHU.

Yriepoanble HaHOMAaTepHuaJibl. DyJuiepeHbl, yriepoaHble HAHOTPYOKU U HAHOBOJIOKHA,
OymnepeHsl U ux cBoicTBa. OTKpbITHE HAHOTPYOOK. HaHOTpyOKM M HaHOBOJOKHA. OCHOBHBIE
NyTH TOJY4YeHHs] HAHOTPYOOK M HAHOBOJOKOH. (Du3nyeckue U XUMHUYECKHE CBOICTBa
HAHOOOBEKTOB: HAHOYACTHI], (YJUICPEHOB, HAHOTPYOOK, HAHOBOJOKOH. OOmactu wux
MIPUMEHEHUS.

Kaacrepsl. Omnpenenenue. Buael  knacrepoB.  MHorosiiepHble  KOMIUIEKCHBIE
coenuHeHusi. MomnekymnspHble kinactepel. Kiactepusie wmatepuanbl. OcoOble  CBOMCTBa
kjactepoB. Heyrineponnble TyOyssipHbIE HAHOCTPYKTYpbl. KiacTepbl — Kak 3JI€MEHTHI
HAHOPA3MEPHBIX OOHEKTOB.

HanocTpykTypbl B KMAKOCTAX. MHIEUIBI, MHUKpPO3MYJIbCUH, HAHOAMCIIEPCHUH.
HanoctpykrypupoBannsle renu. Knacrepsl B pactBopax. KosionmjgHele 4acTHIIBI METaJUIOB.
Maruutsble kugkocTH. HaHocTpykTypupoBaHHble cTekia. Pu3nueckue U XUMHYECKHE
CBOICTBA TOHKMX IUICHOK U IOBEPXHOCTHBIX CJIOEB, MULEIUIIPHBIX CUCTEM U MUKPOIMYJIbCUH,
JKUJIKUX KPUCTAIUIOB, a3p030JI€H, 30JI€, TeeH.

HanocTpyKkTypHBIC IUICHKH, NMOKPBITHS " NOBEPXHOCTHBIE CJIOM.
HanoctpykrypupoBanHnbie nokpeiThs. KoMmosutHele nokpeitus. [Inenku JIenrmroopa-bnopxert.
MeToa MOJEKyIIPHOTO HAaCIauBaHMS.

IMopucrtbie Tesa Ousznueckue ¥ XUMUYECKHE CBOMCTBA HAHOOOBEKTOB - HAHOTIOPUCTHIX
T€J, MOJIEKYJISIpHBIX cuT. HoMeHknaTypa pazmepos 1op.

Memo6panbl. MemOpannble nporneccsl. Knaccugukanus memOpan. MonekymsipHble cUTAa.
TpexoBsle MemOpanbl. [cronb3oBaHHE TPEKOBBIX MeMOpaH, Kak MaTpHIbl s CHHTE3a
HaHOCTPYKTYD.

CynpamoJekyasipable aHcaM0au. MoekynsgpHoe pacro3HaBaHUe, HWHQpoOpManus,
KoMIUIeMeHTapHocTh.  [Ipomeccel  mepeHoca ¢ HocuTensiMu.  MonekynspHele U
CyIpaMoJIeKyJIsipHble ycTpoiicTBa. CamocOopka M caMOOpraHM3alus 3arnporpaMMHPOBAHHBIX
CyNPaMOJIEKYJSIPHBIX CUCTEM.

AcceMOJiepbl M MOJICKYJIsIpHbIe MalIMHbI. HaHoMexaHWueckne M HaHODJIEKTPOHHBIE
ycTpoicTBa. AcceMOIephl U MOJICKYJISIPHBIE MAITHBI.

HanooObexkThl B OKpy:kawomeil cpeae. Ilpupoanbie HaHOOOBEKTHL. «YUepHble
Kypunbiiukuy. Illynrut. Ponp HaHowacTHll B TpaHCTPAaHHMYHOM MEPEHOCE XUMHYECKHX
JJIEMEHTOB B OKPYXKAIOLLEH Cpee.
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3akrouenne. CIIOKUBIIHECS U MEPCIIEKTUBHBIE 001aCTH IPUMEHEHHSI HAHOMAaTEPHUAIIOB
B Pa3IMYHBIX OTPACIAX MPOMBIIUIEHHOCTH. [lepcrekTuBbl W TPOOIEMBI HCHOJIB30BAHUS
HAaHOMATEPHAJIOB U HAHOTEXHOJIOTHU B Pa3JIMYHBIX 00JIACTSIX.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunast yueOHoIi paboThI B 3auetHpix | B akanem.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 7,0 252
AYJIUTOPHBIE 3aHATHSI: 3,11 112
Jlexiuu (JIek) 0,89 32
ITpaktnueckue 3ansatus (113) 0,44 16
JlaboparopHbie pabOTHI 1,78 64
CamocrositesibHas padora (CP): 2,89 104
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eAMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 7,0 189
AYJAUTOPHBIE 3aHATHSI: 3,11 84
Jlexiuu (JIek) 0,89 24
[TpakTnueckue 3austus (113) 0,44 12
JlaboparopHbie pabOTHI 1,78 48
CamocrositeabHas padora (CP): 2,89 78
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(27)

4.4.2. IlucuMinHbl BApMATHBHOM YacTH (00513aTe/IbHbIE TN CIUIIIHHBI)

AHHOTanus padoyeil NporpaMMspl AU CHHUIIIMHBI
Teopusi BeposiTHOCTEH 1 MaTeMaTHYecKasi CTATHCTHKA B HaHOMaTrepuasaax (b1.B.O/.1)
1. deab AUCHUILVIMHBI: ABIsETCS (POPMHUPOBAHUE y CTYAEHTOB CHCTEMBI OCHOBHBIX
MOHSITHH, UCTIOIB3YEMBIX IS MOCTPOEHUS Ba)XKHEHWIINX MAaTEMaTHMYECKUX MOJENEH, U YMEHUS
MCII0JIb30BaTh MaTEMATUYECKUE METOIbI JJI1 OMMCAHUS Pa3IMYHbIX ITPOLIECCOB.
2. B pe3yabTrare uU3yYeHHs] AMCHUILUIMHBI O00yYaloluiicsi 1O MNporpamme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbI€ 3HAHMSI MAaTEMATHYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLUIUIAH, JUCHMIUIMH 0OmenpodecCHOHaIbHOrO IMKiIa B 00beMe HeoOXOJWMOM B
npodecCHOHATBHONM  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pE3yJbTaTOB MaTEeMaTHYECKOrO aHajau3a MU
MO/ICIIUPOBaHHMsI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO nccienoBanus (OITK-1);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKM MCIIOJB30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NTPOTHO3UPOBAHUSA M ONTHMHU3ALMU TEXHOJOTMYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3ANNH U cepTUUKAIINU MaTeprasioB u mporeccoB ([TK-4).
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3Hamb.

OCHOBBI TEOPUH BEPOSATHOCTEW U MATEMATUYECKOW CTATUCTUKH;

MaTeMaTUYECKUE TEOPUU U METOIbI, JIEXKAIINE B OCHOBE MIOCTPOCHUSI MATEMAaTHUYECKUX
MOJICIICH;

OCHOBBI IIPUMEHEHHUSI MATEMAaTHYECKUX MOJIEIEH U METOJIOB.

ymemn.

BBIOMpATh MAaTEMaTUYECKUE METObI, IPUTOHBIC JJIs PEIICHUSI KOHKPETHOM 3a/1auu;

HCIIOJIB30BAaTh MATEMATUYECKUE TIOHIATHUS, METObI M MOJEIH I OIIUCAHUS Pa3IUYHBIX
IIPOLIECCOB;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

MCTOJIb30BAaTh OCHOBHBIE METOBI CTATUCTUYECKON 00paObOTKH TaHHBIX;

MIPUMEHATh MaTEMaTUUYECKUE 3HAHMS HA MEKIUCUUILUIMHAPHOM YPOBHE.

enaodemsn:

OCHOBaMU (yHJIaMEHTAJIbHBIX MAaTEMaTHUYECKUX TEOPHUM U HaBBIKAMH HCIIOIb30BaAHUS
MaTEeMaTU4YeCKOro aImapara;

METOJaMH CTaTUCTHYECKON 00paboTKH HH(POPMAIIHH.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

1. Teopusi BeposiTHOCTel. CiydyaiiHble BeJIMYUHBI M X 3aKOHBI pacnpeaeieHusl.

[Ipenmer teopum BepostHOCTeH. CiydaitHble cOOBITHS. [IpOTHBOIOIOKHBIC COOBITHSI.
HezaBucumbie coObiTus. OTHOcuTenbHas 4yacToTa. Kiaccuyeckoe U reoMeTpHYecKoe
OINpe/Ie/IEHUE BEPOSITHOCTU. OJIEMEHTapHas Teopusl BeposiTHOCTeH. Meroabl BBIYMCIIECHUS
BeposaTHOcTei. [IpocTpaHcTBO  snemeHTapHbIX coObiTui. Kiaccuueckoe —ompezaeneHue
BEPOATHOCTH.  Anredpa  CcOOBITUI: TEOpeMbl O  BEPOATHOCTH  CyMMbl  COOBITHH,
MPOTUBOMNOJIOKHBIX COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHI, 00pa3yromux
MOJIHYIO TPyNIy. AKCMOMaTHYECKOE Olpe/ieieHue BepoATHOCTU. CTaTUCTUUYECKOE ONpeiesieHUue
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCTb. T€0pEMBbl O BEPOATHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHil. [lomHast BepositHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna bepryiu.
JloxanbHas u nHTErpanbHas teopemsl Myaspa-Jlannaca. @opmyia I[lyaccona.

[lonsaTne ciny4yaliHOM BeNMYMHBL. J[MCKPETHBIE W HENPEPBIBHBIE CIIy4ailHbIE BEJINYUHBI.
3aKoH pacnpeseneHus ciydaiiHoi BenuuuHbl. DyHKIMS pacrpesiesieHus, ee CBOUCTBa, Irpaduk.
[InoTHOCTH pacmpesesieHns HENpepbIBHOW Cay4yailHOW BEIWYMHBI (IJIOTHOCTH BEPOSTHOCTH).
®dopmyna Ui BEPOATHOCTH IIONANAHHUS HENPEPBIBHOM CIy4allHOM BEJIIMYMHBI B JIAHHBIN
MHTEPBAJ, BBIPAKEHHBIM 4Yepe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPUUECKUN CMBICT (DOPMYIIBI.
bunomuanbHOe pacmpeneneHue, pacnpeneinenue lIlyaccoHa, paBHOMEpHOE paclpeleicHue,
HOPMAJIBHOE PaclpeieieHue, SKCIIOHEHIIMAIbHOE pacpeielICHuE.

2.MaTemMaTH4eCKasi CTATUCTUKA.

[Ipeamer Maremarwueckoi  ctaTUCTUKH. OCHOBHBIE 3a/layd  MaTeMaTHYECKOM
cTaTucTUkU. Bpibopounslii Metoa. Cratuctuyeckoe omnucanue. Bpibopku. I'mcrorpamma u
noaurol yactor. Cratuctuueckas (SMIupuYeckas) QyHKUMs pacrpenencHus. Beibopounbie
XapakTepUCTUKH W uX pacnpenenenus. CoctosTenbHble, 3((eKTUBHbIE CMELICHHbIE U
HECMEIlIEHHbIE OLEHKH MapameTpoB. CTaTUCTUYECKOE CpellHee, CTaTUCTUYEeCKash AUCIEPCUs U
CTaTUCTUYECKOE CPEIHEE KBAAPATUYHOE KAK TOUCUHBIC OLICHKA HEU3BECTHBIX: MATEMAaTUYECKOTO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETO KBAJIPAaTUYHOTO OTKIJIOHEHUs. J[OBEpUTEIbHbIE MHTEPBAIBl U
UHTEpBAJIbHBIE OIICHKU. JlOBEpUTENIbHBIE OIIEHKH HEW3BECTHOW BEPOSATHOCTH IO OOJIBIIUM
BbIOOpKam. JloBepuTenpHas OllEeHKa MAaTEMaTHUYECKOTO OXKHUIAHUS MPU HEU3BECTHOW TUCIIEPCUU.
JloBeputenbHash OLEHKAa CpEeIHEro KBaJpaTHYHOTO OTKJIOHEHHUS. TOYHBIE BHIOOPOUHBIE
pacnpenenenus: Cterogentra (t- pacmpenenenue), dumepa-Cuenexkopa (F-pacmpenenenue),
[upcona (y*-pacnpeneienue). IlpoBepka CTaTUCTHYECKUX TMIOTe3. MaTeMaTHYeCKUe METOIbI
MPOBEPKU CTATUCTUYECKUX TUIOTE3. DIEMEHTBI TEOPUH KOPPEISALUU.

4. O0bem y4eOHOM JUCHUIIMHBI
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Bunast yueOHol paboThI B 3auetHrix | B akanem.
eIMHUIIAX qacax
O0mas TPy10eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AYJIUTOPHBIE 3aHATHSI: 1,33 48
Jlexuuu (Jlek) 0,44 16
ITpaktrueckue 3ansatus (113) 0,89 32
CamocrositeabHas padora (CP): 1,67 60
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer
Bunst yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TPy10eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSI: 1,33 36
Jlexuuu (Jlek) 0,44 12
ITpaktrueckue 3ansatus (113) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Buj KoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«IIpaBoBenenue» (b1.B.0/1.2)

1. Heab AUCHUILIMHBI. OBJaJ€HWE OCHOBAMHM NPABOBBIX 3HAHUN U (OpPMUPOBaHUE
IIPABOBOM KYJBTYpPbl aKTUBHOT'O, 3aKOHOIIOCTYITHOTO IPAXKAaHUHA.

2. B pe3yabtare mu3yyeHMs [MCHUILIMHBI oOyyalommiics 10 HporpaMmme
0akajaBpHUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMH:

- CIIOCOOHOCTHIO HCIIOJIb30BaTh OOIIEMpPAaBOBbIE 3HAHMS B Pa3IMYHBIX cdepax
nesirenbaocTr (OK-6);

- TOTOBHOCTBIO K peanu3aly MpaB U COOJIOACHHIO OO0S3aHHOCTEW TpakIaHWHA, K
TPaKIaHCKHU B3BEIICHHOMY U OTBeTCTBeHHOMY ToBesieHH0 (OK-20);

- CHOCOOHOCTBIO TPUMEHSTh HABBIKM MCIONB30BaHUS (TOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS U ONTHMHU3AIMU TEXHOJOTHYECKHX IPOLECCOB U
CBOWMCTB HAHOMATEPHAJIOB, CTAHIAPTH3AINHU U CepTUHUKAIINN MaTeprasioB u mporeccoB (ITK-4).

3HamMb:

- OCHOBBI POCCHICKON NpaBOBOH CHUCTEMBI U POCCHMCKOrO 3aKOHOIATEIbCTBA, OCHOBBI
opraHm3anuu © (QYHKIUOHUPOBAHUS CYACOHBIX M UWHBIX TMPABONPUMEHHUTEIBHBIX U
MIPaBOOXPAHUTENbHBIX OPTaHOB;

- TMpaBOBbIE M HPABCTBEHHO-dTHYECKHME HOPMBI B cdepe mnpodeccuoHaTbHON
JeSITEIIbHOCTH;

- IPaBOBbIE HOPMBI, PETYIMPYIOLIHE OTHOLICHHE YelIOBEKa K YeJIOBEKY, OOIIECTBY,
OKpYKarollleil cpese;

- IpaBa M 00513aHHOCTH TPaXTaHUHA;

- OCHOBBI TPY/I0BOTO 3aKOHO/IaTEIbCTBA;

- OCHOBBI XO3SIICTBEHHOT'O IIpaBa;

- OCHOBHBIE HalIPABJICHUS! aHTUKOPPYILIMOHHOM 1eaTebHOCTH B PD;

ymemn:

- UCTIOJIb30BaTh 3TUYECKHE U MPABOBbIE HOPMBI, PETYIUPYIONINE OTHOLICHHE YEeIOBEKa K
4eJIOBEKY, OOILECTBY, OKpYKalolleld cpele, HCIOIb30BaTh IpaBa M CBOOOJABI YEIOBEKa U
rpakAaHUHA MIPHU pa3paboTKe COLUAIbHBIX MPOEKTOB;

- WCIOJb30BATh U COCTABIIATh HOPMATHBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSIIHUECS K
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npodecCuOHaNbHOM AEATEeIbHOCTH, MPEeANPUHUMATh HEOOXOAMMBIE MEpbl K BOCCTAHOBJICHHIO
HapYIIEHHBIX MPaB;

- peanu30BBIBATH IpaBa M CBOOOJIBI YENIOBEKAa U TpaKIaHHMHA B PA3IMUYHBIX cdepax
KU3HEJEATEIIbHOCTH;

enaoems:

- NIpUEMaMM, METOJIaMU M HaBBIKAMM HCIIOJIb30BAaHUS IPABOBBIX 3HAHUM B pa3iIMUYHBIX
cdepax AesaTeTbHOCTH;

- IpeMaMH, METOAaMHU ¥ HaBbIKAMH HMCIIOJIb30BAHUS 00S3aHHOCTEH IpakJaHUHA.

3. KpaTkoe cogepkaHue JUCHUILINHBI

IlonsTue m mnpusHaku rocyaapctBa. ®Popmbl rocyaapcra. MyHKUMH TOCYJapcTBa.
ITonsiTue u npusHaku npaBa. OCHOBHBIE ITPABOBBIE CUCTEMbI COBpeMEHHOCTH. [loHATHE M BUBI
UCTOYHUKOB IpaBa. OmnpenesneHrne 3aKkoHa M IOJ3AKOHHBIX AaKTOB. J[efiCTBME HOpPMAaTHMBHBIX
MIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE TPaBOBBIX HOPM, X CTPYKTYpa.
Cucrema mpaBa. YacTHoe W myOiauuHOE TMpaBo. MarepuanbHOE W IMPOLECCYAIBHOE IPaBO.
[IpaBooTHOLIEHHE: OOBEKT, CYOBEKT U COJEp)KaHUE MPaBOOTHOIIEHUN. FOpuanueckue GakThl.

Koncturynus — ocnoBHoit 3akon Poccuiickoit @eneparuu. OeaepatuBHOE yCTPOMCTBO
P®. Cucrema rocynapCTBEHHbIX OpPraHOB M MpuHLMI paszneneHus Binacted B P®. [lowsarue
rpaxnaaHcTBa. llpusHanue, coOnoeHHe, 3allliTa PaBHBIX IMpaB JKEHIIMH M MYKXYMH Kak
OCHOBHas 00513aHHOCTh TOCYIapCTBA.

[TonaTne u mpeaMeT aIMUHHCTpAaTUBHOTO TpaBa. O0mas xapakrepuctuka Koxekca PO
00 aIMHUHHUCTPATUBHBIX NMPABOHAPYIICHUSAX. AJIMUHUCTPATUBHBIC MPABOHAPYILIECHUS: TOHITHE U
IpU3HAKU. AIMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATHE U NpUHLHUIIBIL. [loHATHE, TpU3HAKU U
BU/Ibl a/IMUHUCTPATUBHBIX HAKa3aHUN.

[lonsiTie W mnpeAMET YrojJOBHOIO IIpaBa. YTOJOBHAs OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HMKHOBeHHUs. lloHsTme mpecTymieHus: npu3Haku, cTpykrypa. CocraB
npectymienusa. Coyudactue B npecTymieHud. OOCTOATENbCTBA, MCKIIOYAIONIINE MPECTYITHOCTh
nessHus. [loHsiTue, 1enu W BUIBI HaKa3aHWWA. YTOJOBHAs OTBETCTBEHHOCTb 3a COBEPILECHHE
MPECTYIUICHUH. YCJIOBHOE OCYXKJICHHE, OCBOOOXKIECHHUE OT YrOJOBHOW OTBETCTBEHHOCTH.
[IpenmMeT ¥ O0OBEKT KPUMHHATUCTHKU. MeToasl M 3aAauyu  KpuMuHanucTuku. I[lonstue
KpUMUHaNIUCTHYECKOW — uaeHTu(ukanuu. OOBEKTbI U BUABl  KPUMHHAIUCTHYECKOH
uaeHtudukanuu. KpuMunanucruyeckas Texuuka. KpumMuHanmcTuyeckast TAKTHKA.

DKOJIOTHYECKOEe MPaBO: MOHITHE, MPEAMET METOJA U MCTOYHUKU 3KOJOTHYECKOIO MpaBa
P®. IlonsATHe, BUABI U CTPYKTYpa SKOJIOTMUECKHX IPABOHAPYLIEHUH, OTBETCTBEHHOCTH 3a MX
COBEpIICHHUE.

ITonarue unpopmaru. OTBETCTBEHHOCTh 3a HapyLIEHHE 3aKOHOJATelIbCTBA O 3allIUTe
uHpopmauuu. [locynapcTBeHHass TallHa: TIOHATHE, 3allUTa, [PABOBOE PETYJIUPOBAHUE
roCyJapCTBEHHOM, ciy)xeOHOH M uHON uHpopmauuu. KonduaeHnnumambHass uHGOpMAaLUS:
MOHSTHE, BUIBI U 3aIMTa. 3alIUTa IEPCOHATBHBIX JAHHBIX TPak/laHUHA.

IlonsaTie, mnpenMer W MeETOJ TIpaxaaHckoro 1mpasa. IloHATme rpaxaaHcKoro
npaBoOTHOUIeHUs, ero  cnenu¢uka. CTpykTypa  IpakIaHCKOTO  IPABOOTHOILEHUS.
[TpaBoseeciocoOHOCTh CYOBEKTOB TPaKJaHCKOTO MPaBOOTHOIIEHUS. ['pakaHe Kak CyObeKThI
rpakaaHckoro npasa. @u3nyeckue U IOPUANYECKUE JINLIA: IOHATUE, IPU3HAKH, KJIacCU(PUKaIHS.
IOpunnueckue ¢akrtel. IlpaBo cobctBeHHOcTH. IloHsTHE aBTOpckoro mpasa. IlonsTue
naTeHTHOro mnpasa. [lonsTue uHTemekTyanbHo cobctBeHHOCTH (MC) M HCKIIOYUTENBHOTO
npaBa. Kinaccuduxamus UC. Cucrema npaBoBOM OXpaHbl MHTEIEKTYalbHOH COOCTBEHHOCTH,
ABTOPCKUX M MATEHTHBIX MPaB.

[Tonatue xo3stiicTBeHHOroO (MPEANPUHUMATENBLCKOr0) mpaBa. [IpenMeT Xo03sHCTBEHHOTO
(mpeAnpUHUMATENbCKOr0) MpaBa, NMPU3HAKH, METOAbI NPaBOBOro peryinupoBaHus. [lonsTue
XO35IICTBEHHO! U NPEANPUHUMATENIBCKON AESITEIbHOCTH.

[IpaBoBoe perynupoBaHue ceMEHHBIX OTHOIICHUH. 3aK/IIOUeHUE U MpeKpalleHue oOpaka.
[TpaBa u 00s13aHHOCTH poauTenei u aereil. AmumMeHThl. @OpPMBI BOCTUTAHUS JA€Tel, OCTaBIINXCS
0e3 morneyeHus: poAUTENeH.
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[Ipenmer u Meron TpymoBoro mpaBa. TpyaoBOM JOroBOp: MOHSATHE, CTOPOHHBI,
conepxanue. Pabouee Bpems. Bpemst otnpixa. TpynoBsie criopsl. ucuIuimHa Tpyaa.

[lonsstne m ucroku koppynuuu. HopmatuBHOEe omnpeneneHue koppynuuu. IIpuumzbl
pacripocTpaHenus Koppynuuu. Hakasyemble W HeHakazyemble (opmbl Koppynuuu. CKpBITHIE
(;maTeHtHble) (GopMbl KOoppynuuu. Popmbl KOppyHUHUHU-TIpECTyIUIeHUS. DOpMbI KOPPYILUHU-
npoctynka. DOpMbl MOJUTHYECKOW Koppynuuu. HopmaTHBHBIE MpaBOBbIE akThl B cdepe
NPOTUBOJICUCTBUS  Koppyniuu. DeaepanbHbiii  3akoH ot  25.12.2008 Ne 273-®3 «O
IPOTUBOAEHUCTBUN KOPPYIILIUNY.

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX yacax
O01as TPYA0eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY ILUIaHYy 3,0 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,45 16
[Tpaktuueckue 3ausrtus (I113) 0,44 16
CamocrositesbHasi padora (CP): 2,11 76
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer
Bunsr yue6HOM paboThI B 3aueTHBIX B actpom.
SAMHUIIAX yacax
O01mas TPy10eMKOCTh IMCHUILIHHBI 110 Y4eOHOMY ILUIaHY 3,0 81
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) 0,45 12
[TpakTnueckue 3austust (I113) 0,44 12
CamocrositesbHasi padora (CP): 2,11 57
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTauus padoyeii MporpaMMsbl JTUCIUTLIMHBI
«JIadopaTopubie padoTsl o oprannveckoi xumumw» (b1.B.0O/1.3)

1. Heap AUCHMIJIMHBI. TIPUOOPETEHHWE CTYIACHTAMH OCHOBHBIX TIPHEMOB CHHTE3a
OpPraHUYECKUX BELIECTB.

2. B pe3yabraTe wu3y4YeHUs] IMCHUIUIMHBI O0Oy4YalOIIMiicd 1O mporpamMme
0akajaBpuaTa J0JI/KEeH:

Obnadamye cnepyrommumu o0mekynbTypHsiMu (OK), obmenpodeccnonansupmvu (OI1K)
u npodeccuonansubiMu (I1K) komnereHusMu:

- CIIOCOOHOCTBIO HCIIOJNB30BAaTh HA MPAKTHKE COBPEMEHHBIC MPEICTABICHHUS HAayK O
CBOMCTBaX BEILECTB U MATEPUAJIOB MPH MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJTHO
U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBA BEIIECTB M MaTEpUalOB, B3aUMOJCHCTBUU
HaHOMAaTEePHAJIOB U HAHOCHCTEM ¢ OKpyskarotieit cpenoi (ITK-2);

3HAMb!

- TEXHUKY 0€3011acHOCTH B TaOOpaTOPHH OPTraHUYECKON XUMHUH;

— TNPUHIHUIIEI 6€3011acHOTr0 O0paIlIeHus C OPraHUYECKUMHU COSAMHEHUSIMH;

— METOJIbl U BUJIbI XpoMaTorpaduu A onpeaesieHus CocTaBa peakKIIMOHHONW CMeCH;

— TEOPETHYECKHWE OCHOBBI CIIOCOOOB BBIJICNICHUS, OUYUCTKH W HICHTH(PUKAIUU
OpPraHNYeCKUX BEIECTB;

- SKCIIEPUMEHTAIFHBIE METO/BI TIPOBEICHHS] OPTaHMYECKUX PEAKINA, IPOTEKAONIUX 10
Pa3IMYHBIM MEXaHU3MaM;

- OCHOBHBIE O0OIIMEe METOAMKH B3aWMMHOW TpaHCPOPMAIMU KIIACCOB OPTaHUYECKUX
COCIMHEHU.

ymemy:
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- IPUMEHATHh TEOPETHUECKUE 3HAHUS U IKCIEPUMEHTAIbHBIE METO/bl HCCIEIO0BaHUS
OpPraHUYeCcKO XMMHHU NIPU PEIICHUH NPOo(ecCHOHANBHBIX 3a/1a4;

- copMynHupoBaTh MpodIeMy U 00OCHOBATH BHIOOP NMPHOOPOB M IKCHEPUMEHTAIBHBIX
METO/IOB MCCIIeIOBAHUS, TIOCTABUTD LEJIM U 33J]a4d M HAMETHUTh IIYTH UX TOCTH)KCHUS;

- CUHTE3MPOBATh COCAMHEHUS 10 MPEJI0KEHHOW METOAMKE;

- IPOBECTH BBIJICIICHUE U OUYUCTKY CHHTE3MPOBAHHBIX BEUIECTB HA OCHOBE TEOPETHUECKUX
3HaHUI MO0 OPraHUYECKOW XUMUU;

- BBIOMPATh pPallMOHANBHBIN CIOCOO BBIJEICHHS U OYHUCTKH OPTaHUYECKOTO COSIMHEHMS,

— IPEJCTABIATH JIaHHBIE J1a00OPATOPHOrO MCCIIEJOBAHUS B BUJIE TPAMOTHO O()OPMIIEHHBIX
METO/MK;

- IPOBOJAUTH AHAIM3 U KPUTUYECKH OLIEHUBATh IIOJIyYCHHbIE SKCIEPUMEHTAJIbHbIC
JaHHbIe, 0000IIaTh U JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB;

- BBIOpaTh crioco0 MIeHTU(PUKALUN OPTaHUYECKOT0 COCJUHEHNUS;

enademsn:

KOMIUIEKCOM COBPEMEHHBIX 3KCIIEPHUMEHTAIbHBIX METOJ0B OpPraHMYECKON XUMMH AJIs
peleHnst KOHKPETHBIX MCCIIEI0BATENbCKHX 33/1a4;

- SKCHEPUMEHTAJIbHBIMU METOJAMU IIPOBE/ICHUS] OPraHMUECKUX CUHTE30B;

— OCHOBHBIMU METO/IaMH MJICHTU(UKALMU OPraHUYECKUX COEAMHEHUIH;

— mpuemMaMu 00pabOTKHU ¥ BBIICICHUSI CHHTE3UPOBAHHBIX BEIIECTB;

— B3HaHUSAMH OCHOBHBIX 3aKOHOB OPTaHMYECKOW XHUMHH Ui COJep KaTeIbHONH—
MHTEpIpEeTalUU MOTYYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YIbTAaTOB.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

be3zonacHble mpueMsl U MpaBuiia paboThl B JIA0OPATOPUN OPraHUYECKOW XUMUHU.

OO6mme MeTopl paboThl B JabopaTopuu oprannyeckoi xumuu. [locyna, Hanbosee yacto
npuMeHsiemas B naboparopuu. Harpesanue. Oxnaxaenue. [lepemernBanue. Metoabt
UICHTU(PHUKAIIMYA U OYUCTKY OPTaHMYECKUX BelecTB. MaeHTndukanus opraHmuecKiuX BEIecTB
HOCPEICTBOM pa3ziauuHbIX BUI0B xpomarorpaduu (TCX, xpomaTtorpadus na 6ymare,
noHOOOMeHHas xpomarorpadust, BOXKX), remmneparypsl miaBieHus 1 peppakToMeTpun.
Mertoabl crieKTpaabHON UICHTU()UKALMY OPraHUYECKUX COSAMHEHUI.

Lenu n 3a1a4n HKCIEPUMEHTA B OPTaHMYECKOM CHHTE3€. TeopeTHuecKue OCHOBBI
nporecca. Ber6op ycnosuii peakuuu. Pacdyer cunresa. O0mue npaBuia NOArOTOBKU U
npoBeieHus cuHTe3a. Texnuka 6esonacnoctu. [Ipubop ans npoBenenns cunresa. [IposeneHue
omnbiTa. KOHTpOIIb 32 X010M peakiy. Beienenue, ounctka u aHainu3 npoaykra. CHHTE3bI
BEIIECTB Pa3JIMUHBIX KJIACCOB OPTaHUYECKUX coennHeHnH. [IpoBeieHne IKCTIepIMEHTAIbHBIX
METO/I0B MCCIIeI0BaHUS PEAKIIUH.

[IpoBenenue peakuuii, IPOTEKAKOIIUX 10 MEXaHU3MAaM:

- HyKJICO(UIILHOTO 3aMEIIEHHs — CHHTE3 Tal0Or€HaIKaHOB,;

- HYKJI1€0()UIIbHOTO MPUCOETUHEHUS — CUHTE3 CI0XKHBIX 3(DUpPOB KapOOHOBBIX KUCIIOT,
aMHJIOB KapOOHOBBIX KHCIIOT, a30TCO/IEPIKAIINX aIbJIETHIOB U KETOHOB;

- ANEKTPO(UIBHOTO 3aMEIICHHS B QpOMATHIECKOM PSAY — PeaKIIMi HUTPOBAHMUS,
OpoMHpOBaHUs, CyIb(UPOBAHMS;

- peaKnuii AMa30THPOBAHUS M a30COUYCTAHUS;

- peakuuii okuciIeHus (CUHTE3 alleToHa, 1,4-0eH30X1MHOHA, OEH30MHOM KUCIOTHI) U
BOCCTAHOBJICHHS.

4. O0beM y4eOHOH JUCHUILIMHBI

Bupr yue6HOI paboThI B 3aueTHEBIX B akanem.
eIUHHUIIAX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4€OHOMY IJIAHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexiuu (JIek) - -
[TpakTnueckue 3anstus (I13) - -
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JlaGopaTopus 0,89 32

CamocrositesabHas padora (CP): 1,11 40
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer
Bupl yue6HOM paboTh B 3aueTHbIx B actpos.
SIMHUIIAX gacax
O01as TPY10€eMKOCTh JHCHUIIHHBI 110 Y4eOHOMY IJIAHY 2,0 54
AyINTOPHBIE 3aHIATHS: 0,89 24

Jlexuuu (Jlek) - -

ITpaktrueckue 3ansatus (113)

Jlaboparopus 0,89 24

CamocrositesasHas padora (CP): 1,11 30
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Haueprarenabnas reomerpus» (b1.B.0O/1.4)

1. Ieap  AUCHMIUIMHBI:  HAYYUTh  CTYJIEHTOB  crmoco0aM  OTOOpaKeHUs
IPOCTPAHCTBEHHBIX ()OPM HA TUIOCKOCTH, BBIIIOJIHEHUIO W YTCHUIO YEPTEXEW M MpaBWiiaM U
YCIIOBHOCTAM, TPUMEHsIeMbIM 1pu 3ToM (ctangaptam ECKJI)..

2. B pe3yabraTe wu3y4YeHUs IHCHMIUIMHBI OO0y4YaloIMiici 1O mporpamMme
0akaJjiaBpUaTa J10JI7KeH:

Obnadams cnenyronmmu oomekynsTypabiMu (OK), obmenpodeccnonanmbabvMu (OI1K)
u ipodeccruonanbubiMu (I1K) koMmereHIMAMU:

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHUIO, K OOOOIICHHUIO, aHAIHM3Y, BOCIPHUSITHIO
uH(oOpMaIIH, MOCTAHOBKE IEJIM U BBIOOPY myTeit ee noctmkenus (OK-9);

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHMS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
TUCIUIUIMH, JUCHUIUIMH 00menpodecCHoOHaIbHOro IMKiIa B 00beMe HeoOXOoAuMOM B
npoeCCHOHATBHON  JEATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEeMAaTHUUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- CMOCOOHOCTHIO MIPUMEHSITh HaBBIKM cOOpa MAaHHBIX, U3YUEHUs, aHAINU3a U 000OIICHUS
HAYYHO-TEXHHYECKON MH(OPMAIH 1O TeMaTHUKE MCCIIEOBAHUS, Pa3padOTKU M UCTIOIb30BaHUS
TEXHUUYECKOM JOKyMEHTallid, OCHOBHBIX HOPMATHBHBIX JIOKyMEHTOB IO  BOIIpOCaM
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, TIOATOTOBKM JOKYMEHTOB K MATEHTOBAHHIO, O()OPMIICHHUIO
Hoy-xay (OITK-4);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKM MCIIOJNB30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJICTTUPOBAHUS, OLIEHKH, MPOTHO3UPOBAHUS U ONTHUMHU3AIMU TEXHOJOTHYECKHX IMPOILECCOB H
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3ALNH U cepTUUKAIINU MaTepraiioB u mporeccoB ([TK-4).

3Hamb:

- CIIOCOOBI OTOOPAXKEHUST TPOCTPAHCTBEHHBIX (POPM Ha TIIIOCKOCTH;

- IpaBWJIa U YCIOBHOCTH MPH BBIMIOJHEHUH YEPTEXKEI;

- BHJIBI CHMMETPHH T€OMETPHIECKHUX QUTYD;

- BO3MOXXHOCTH IPUMEHEHHUSI METOJIOB HauepTaTeIbHOU T€OMETPUH IS PEIICHUs
(UBUKO-XUMHYECKUX 3a71a4;

ymemy:

- BBITIOJTHATH ¥ YUTATh YEPTEKH TEOMETPHUECKUX MOJIENIEH C YIETOM JICHCTBYIOIIIX
CTaH/IapTOB;

gnadems:

- cnoco0amMy ¥ IpreMaMH U300pakeHUs! IPEIMETOB Ha MJIOCKOCTH.

3. KpaTkoe conep:kaHue TUCHUTIIHHBI

Mopnyas 1. I'eomeTpuyeckoe yepueHue.
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3nakoMctBo ¢ ocHOoBHbIMU ['OCTamu ECK]]. N3o0pakeHHe IIOCKUX KOHTYPOB C
COMPSKEHUSMH, JIEJIEHHE OKPYXHOCTH Ha pPaBHBIE YacCTH, YKJIOHBI M KOHYCHOCTH. lIpsmble u
iockoctd. VX n3obpaxkeHue Ha s1iope.

Mopnyas 2. IIpoeknnoHHOe YepUeHue.

N300pakeHne 3afaHHBIX TpexMepHbIX ¢GopM Ha Iulockoctu. Hanecenue ¢opm Ha
IUIOCKOCTH. M300pakeHne MOAENTN HAa TPU IUIOCKOCTH M Ha OJIHY IUIOCKOCTH MO TEKCTOBOMY
OIMCAHUIO.

Mopnyab 3. I'eomeTpusi NIOBEPXHOCTEH M TeJ1 BpallleHUs1, IMHUH cpe3a U Iepexosa.

ITocTpoeHre KOHMYECKMX CEYEHUH, pa3pe3oB, aHAIM3 CI0XKHOH (OpMBbI 10 peanbHOMN
Mozenu. [loctpoenue nuHuMil nepexona (MMHUN NEepecedeHts IOBEPXHOCTEN BpAIICHHUS).

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHUIIAX gacax
O01as TPyA0eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TLUIaHY 4,0 144
AyIUTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[TpakTnueckue 3austust (I113) 0,67 24
JlaGopaTtopHsie padoTs (JIP) 0,22 8
CamocrositeabHas padora (CP): 2,67 96
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3auger ¢
OLIEHKOM
Bunasr yue6HOM paboThI B 3aueTHBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 4,0 108
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,44 12
[Tpaktuyeckue 3anstus (I13) 0,67 18
Jlaboparopusie pabotsl (JIP) 0,22 6
CamocrositeabHas padora (CP): 2,67 72
Bujx koHTpOJIsi: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«CouunajabHble acnekTbl HaHOTexXHoJornn» (b1.B.O/1.5)

1. Hesp AUCHUILUIMHBI: TIPUOOPETEHNE CTYIEHTAMH 3HAHUI B 00JIaCTH OOIIECTBEHHOTO
3HAuUEHUsI HAHOTEXHOJOIMH, €€ OTAEIbHBIX pa3/ieJoB U Haubojee SPKUX TOCTHKEHH,
CTUMYJIMPOBaHHE HHTepeca K OyAyIiel crelnanbHOCTH.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OOYy4YalOIIMiici 1O mMporpamMme
0akajaBpuaTa J0JI/KEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OI1K)
u npodeccuonansubiMu (ITK) komnerenusamu:

- CIOCOOHOCTBIO CO3HaBaTh COLMAIbHYIO 3HAUMMOCTh CBoeW Oynymed mpodeccuu,
BJIaJICHUEM BBICOKOI MOTHBAIIMEH K BBINOIHEHUIO TpodeccnonansHoi nesrensHoct (OK-13);

- CIIOCOOHOCTHIO HCIONIB30BAaTh OCHOBHBIE TIOJIOKEHUST M METOJbl COI[HANIbHBIX,
TYMaHUTaPHBIX U SKOHOMHUYECKUX HAayK MPH PEUIeHUH MPOPEeCCHOHANBHBIX 33/1a4 C YY€TOM HX
HOCJICICTBHIA U151 001IecTBa, SKOHOMUKH U 3konorun (OI1K-2);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH, TJ00albHble HMH(POPMAIMOHHBIE pPECcypchl B  HAyYHO-HMCCJEI0BATEIbCKOU
JeSITeIbHOCTH B OOJIACTH MaTEpUaJOBEACHUS U TEXHOJIOTMM HAHOMATEpPHUaJOB U HAHOCUCTEM
(TIK-1).
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3HamMb.

- Hauboyiee W3BECTHBIE THIBI HAHOMATEPUAIOB W HAHOCTPYKTYpP, HMX CTPOCHHE U
OCHOBHBIE CBOWCTBA,;

- Hanbosee ApKUE TOCTHHKEHUS B 00JaCTH HAHOTEXHOJIOTMU M XMMUYECKOH TEXHOJIOTUH
HaHOMaTEPHUAJIOB;

- UMEIOLIMECsS Ha CErOJHALIHMNA JIeHb M BO3MOXHBIE B OyAylIeM 00JacTH MPUMEHEHUS
pa3IMYHbIX BUJOB HAHOCHCTEM U HAHOMATEPHAJIOB B COLMAIBHO 3HAYMMBIX 00JIaCTSX;

ymemn.

- BUJETh BO3MOXXHOCTHM IIPUMEHEHHMS HOBBIX HAHOMATE€pUAJIOB M HAHOCUCTEM B
Pa3IUYHBIX 00IACTAX TEXHUKU M MEAULIUHBI;

— OpHUEHTHUPOBATHCA B JUTEPAType, IOCBSIICHHOW INPUMEHEHUI0 HAHOMATEpUaJIOB M
HaHOTEXHOJIOTHH;

gnademsn:

- METOJaMH TPEJICTABICHUS CBEACHHI O CBOMCTBAaX, METOJAaX IMOJyYeHHS U O0IaACTIX
IIPUMEHEHNs HAHOMAaTepUaIoB U HAHOCTPYKTYP B BUJI€ YCTHBIX JOKJIAJ0B U IPE3EHTALUI.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

1.Beenenue. Hcropus pa3BUTHS HayKd O HaHOMaTepuaiaXx M HAHOTEXHOJOTHUH.
IlepcnexTBBI HAHOMATEPHUAIIOB.

2.YHukanpHblE CBOWCTBA HaHomarepuasioB. Ilpumepsl pasmepHoro 3ddekra.
Hanouactuuel B okpy:Karoueu cpene.

3.Pa3BuTHE METO/I0B BU3yaIM3allii U aHAIN3a HAHOMATEePUasoB.

4.Opranuzanus 1 GpuHAHCUPOBAaHUE HaY4YHBIX McCcleoBaHUN. Benyiue By3bl 1 HaydHbIE
OpraHu3ali B 00JacCTM HAHOTEXHOJIOTMH W HaHoMmarepuanoB. [IporpaMmbl pa3BUTHS
HAaHOTEXHOJIOTUH U HAHOMATEPHUAJIOB.

5.¥YrnepoaHbie HAHOMATEPHAIbl - COBPEMEHHOE COCTOSTHUE U TEPCIIEKTUBBL.

6. HanoTexHOMOrMY 1 HAHOMATEPUAJIbI B 3JIEKTPOHUKE.

7.Hanomenuuuna. HanomaTtepuansl Afii  CO3AaHMUS  JICKAPCTBEHHBIX  CPEJICTB.
Hanomatepuanel 1i1d tepanuu paka.

8. MaruuTHbple HAHOMATEPHAJIbl B IPOMBIILIICHHOCTH U B OBITY.

9. KonconuaupoBaHHbIe HAHOMATEPHUAJIBI [Tl TEXHUKH U CTPOUTENHCTBA

10. CoBpeMeHHBIE KOMITIO3ULIMOHHBIE MAaTEPUAJIBI 1 HAHOKOMIIO3HUTHI

11. HaHONOKPBITHS C YHUKAJIBHBIMHA CBOWCTBAMH

12. HanoMaTepuaiisl JUisl peleHns IKOJIOTHUECKUX MPOoOIIeM.

4. O0beM y4eOHOH JUCIHILJIMHBI

Bunpsl yaeOHOM paboThI B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3austus (I13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
Bunast yueOHoM paboTh B 3agerHbIX B actpon.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
AyAUTOpPHBIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,89 24
[TpakTuueckue 3austus (I13) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
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AHHOTauus padoyeii mporpaMmMbl TUCUHUILTHHBI
«JlomosnuTenbHble riaassl pusukmw» (b1.B.0O/1.6)

1. Henap AMCHMILVIMHBI. MPUOOpETEHUE CTYIEHTAMHU 3HAHMH MO OCHOBHBIM pazjieiaM
($U3UKK ¥ YMEHUIO IPUMEHSTh UX B APYTHX €CTECTBEHHOHAYYHBIX JUCIUILUINHAX.

2. B pe3yabraTre wu3y4YeHHUs UCHUIUVIMHBI oOydamlluiics 10 mporpaMmme
O0akaJjiaBpuaTa /10JI7KeH:

Obnaoamse cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMH:

- CHOCOOHOCTb. K KYJIbTYPHOMY MBILIUICHHIO, K OOOOIICHUIO, aHAIU3y, BOCIPHUSITHIO
uH(pOpMaIIKH, TOCTAHOBKE IIeJIeH U BRIOOPY myTeit ee moctmxenus (OK-9);

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIE 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH, JUCIHIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00beMe HeoOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJIOB, METOJOB U pE3yJlbTaTOB MaTEMAaTUUYECKOIO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepruMeHTanbHoro uccienaosanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOJIOB MCCIICOBAHUS, aHAIN3a, TUATHOCTUKU U
MOJICJIMPOBAHUSI CBOMCTB HAaHOMATEPHAIOB M HAHOCUCTEM HEOPraHMYECKOM M OpPraHuyecKou
IPUPOJIbI, B TBEPAOM, KUAKOM, T€JI€00pPa3HOM, a3pP0O30JIbHOM COCTOSIHUM, BKJIKOYAsi HAHOIIJICHKU
Y HaHOCTPYKTYPHPOBaHHbBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE IPAHULIBI pasznena ¢a3, a Takxke
(bHU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX MK ¢ X ydactuem (OITK-3);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha MPAKTUKE COBPEMEHHBIC MPEICTABICHUS HAyK O
CBOICTBaxX BEIIECTB U MATEPHAJIOB IIPU MEPEXOJEC UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJIHO
U JIByXMEPHOE), O BIUSHUU pa3Mepa Ha CBONCTBA BEUIECTB M MaTepUasOB, B3aUMOJCHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHUCTEM C OKpyKaromiei cpenoit (ITK-2).

3HamMy.

- (u3uyeckue OCHOBBI KBAHTOBOW CTAaTUCTUKU (MCXOJHBIE «0a30BBIC» IOJOKEHUS,
OCHOBHbBIE KBAaHTOBbBIE CTATUCTUYECKUE PACTIPEICICHNUS);

- DJEMEHTbl 30HHOW TEOPUU TMPU TPAKTOBKE paA3IUYHBIX CBOMCTB METAJUIOB,
JUAJIEKTPUKOB U MOJIYIPOBOJHUKOB;

- 0a3oBble (DU3MUECKHE MOHATHS O KBAHTOBBIX TEOPUAX TEIIOEMKOCTH (Ha IpHUMEpe
KPUCTAITMYECKHX Tel);

- DJIEMEHTHl (U3MKH TBEPAOrO Tesa (MCXOJHBIE MOHATUS O KpUCTAIIOrpauu, THIIAX
KPUCTAIZIMYECKUX  CTPYKTYp; CBEIEHMS O  SBJIEHMM M  KBAaHTOBOW  TPaKTOBKE
CBEPXIIPOBOJUMOCTH ).

ymems.

- TPUMEHATh UCXOAHbIE (U3MUecKHe (TEOpeTHYECKHE) 3HAaHMUSI TMpU  PEIICHUU
npodeccHOHATIBHBIX 33/1ay;

- MPOBOJUTH OLIEHOYHBIE PAacCUEThl U OCYLIECTBIISITh (Ha KAYECTBEHHOM YpOBHE) aHAJM3,
HaOJII01aeMBIX SIBJIICHUI.

enaodems.:

- HaBBIKAMU OOOCHOBAHUS CBOMX CYXKIECHHUH, YTO CIIOCOOCTBYET NMPaBUIILHOMY BBIOOpY
METOJUKH TPOBOAMMOIO CTYJEHTOM HCCIIEOBAHMUS.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

1. DJ1eMeHTbl KBAHTOBOM CTATUCTUKH.

OneMeHThl KBaHTOBOM CTaTUCTHKM. KBaHTOBas cucremMa W3 OJMHAKOBBIX YacTHILL.
[IpyHIMIT TOXAECTBEHHOCTH OJMHAKOBBIX dYacTull. CHMMETpUYHBIE U HECUMMETPUYHBIE
BOJIHOBbIE (DYHKIIMM, OIHUCBHIBAIOIIME COCTOSHUS TOXKIECTBEHHBIX MHUKpoYacTHll. Bo3oHBI u
dbepmuonsl. [Tpuamun I[Taynu. KBanToBble cTatncTrueckue pacupeneneHus bose-OiHiTeiina u
®epmu- upaka. BoposkJeHHBIHN 31€KTPOHHBIN ra3 B KpUCTaiaxX (METaIbl).

2. MeTa/uibl, AM3JIEKTPUKH U NOJYNPOBOAHUKH € TOYKH 3PEHUsI 30HHOM TEOPHUH.

OHepretuueckue 30HBL: craructuka depmu-llupaka, sHeprus @epmu. DNEKTpPOH B
MEPUOIMYECKOM T0JIe KprcTaya: 3¢ (HEKTHBHAS Macca dJIEKTPOHA.
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3. DyiieMeHTHI (PU3NKHU TBEPAOTO TeJia.

®usuka TBEpporo tena (PTT): ompeneneHue, CBA3b C APYrUMH JAUCLUIIMHAMM,
00BEKTHI U3Yy4eHUs, KPYT pelaeMblx 3a1ad. Cs3b ¢ kpucramiorpaduei, kpuctauioGusukon u
kpucrauioxumuen. KonaencupoBanHoe cocrosHue. Iloaxoxm K omnmcaHuio TBEPABIX TeIl.
Crpykrypa kpucramioB. CumMerpus M (QU3MUECKHME CBOWCTBA KPHUCTAIOB. THIBI
KPUCTANTMYECKUX CTPYKTYp (0Omas xapakrepuctuka). IIIoTHBIE ymakoBKU: KyOWuecKas U
reKcaroHanbHas (Ha KayeCTBEHHOM YpoBHe). IloHsATHE O CBepXIpPOBOIUMOCTH (KBAHTOBBIE
IIPEJICTaBICHNS HA KAUECTBEHHOM YpPOBHE).

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX yacax
O01as TPYA0eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,44 16
[TpakTuueckue 3arsitus (I13) 0,45 16
CamocrositesbHasi padora (CP): 0,78 40
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,33 JK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eAMHUIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 YYeOHOMY MJIAHY 3,0 81
AYJAUTOPHBIE 3aHATHSL: 0,89 24
Jlexumn (Jlek) 0,44 12
[Tpaktnueckue 3austus (113) 0,45 12
CamocrosiTeibHas padora (CP): 0,78 30
Bua xonTpoJs: 3auer / 3k3aMeH 1,33 9K3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«AHAINTHYECKASA XUMHS U PU3MKO-XMMHYECKHE METOAbl AaHAIHU3a B XUMHYECKO
TexXHoJ10rnuu HaHomartepuayos» (b1.B.O/1.7)

1. Heap AucuMIUIMHBI: IpHOOpETEHNE 00YYarOIIUMHUCS 3HAaHUI 110 OCHOBHBIM IpyNIiaM
METOJIOB XMMHYECKOTO aHalu3a, Hauboliee MIUPOKO MPUMEHSIEMBIX B MPOMBIIUIEHHOCTH U
MCCJIEI0BATENbCKOM paboTe, a TakKe KOMIETEHITUH, HEOOXOIUMBIX XMMHKaM-TEXHOJIOTaM BCEX
CIEUUATBLHOCTEN JJI PEIICHHS] KOHKPETHBIX 3a/1a4 XMMUYECKOTO aHaIH3a.

2. B pe3yabTtare wu3ydyeHus [IUCHUIJIMHBI OOy4yamomuiicss 1O TMporpaMme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusamMu:

- CIIOCOOHOCTBIO NMPUMEHATH 0a30BbIC 3HAHUS MATEMATHUUYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUIIIAH, JUCIHUIUIMH 0OmenpodecCHoHaIbHOTO IMKIa B 00beMe HeoOXOIMMOM B
NpoPECCHOHAIBHOW ~ JESATENHbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3yIbTaTOB MATEMAaTHUYECKOTO aHaiu3a u
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CMOCOOHOCTHIO MIPUMEHSATH OCHOBBI METOJIOB MCCIICIOBAHMS, aHAN3a, JUATHOCTUKH U
MOJIETUPOBAHUSI CBOMCTB HAHOMATEpPUAIOB M HAHOCHCTEM HEOPraHWYECKOM M OpPraHWYeCcKOi
MPHUPOJIBI, B TBEPAOM, KHUIKOM, TeIe00pa3HOM, a3PO30JIbHOM COCTOSIHHH, BKIIOYasi HAHOTIEHKH
Y HAHOCTPYKTYpPHUPOBAHHBIC TTOKPBITHSI, BHYTPCHHHE U BHEIIIHUE TPAHUIIBI pa3zena ¢as, a Takke
(GU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ X yyactuem (OITK-3);
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- CIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCIOJB30BAaHUS TMPUHIUIOB M  METOIUK
KOMIUIEKCHBIX MCCIIEJOBAaHUM, UCIBITAHUNA M JUArHOCTUKU M3JEIUM W3 HaHOMAaTepUalioB U
MPOLIECCOB HX TMPOU3BOJCTBA, O0pabOTKM © Moaudukanuu, BKIOYas CTaHJApTHbIE U
ceprudukanuonnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCIIOJIB30BAHUS TEXHUYECKUX CPEACTB IS
U3MEPEHUS] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYyYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaioB U u3aenuit u3z nux (I1K-7).

3Hamy:

OCHOBHBIE€ IIOHSTHSI, TEPMUHBI, METOABl U IIPUEMbBI KQUECTBEHHOIO U KOJUYECTBEHHOI'O
XUMHYECKOTO aHallh3a, TEOPUI0 XHUMHYECKHX M (PU3UKO-XMMHUYECKUX METOJO0B aHaIN3a,
NPUHIUIB paOOTHl OCHOBHBIX MPUOOPOB B (PU3UKO-XMMUYECKUX METOJIAX;

yMmemy:

MPUMEHATHh NPUOOPETEHHBIE MPAKTUUYECKHUE HABBIKH B IPO(PECCHOHATBHOM JEATEIbHOCTH
JUISL pEIIeHUs KOHKPETHBIX 3a/1ay; BJIaJeTh: MOHMMAHUEM IeJIed U aJlfOPUTMOB XUMHUYECKOIO
aHaiM3a, Cloco0aMu PEIICHUs aHATUTUYECKUX 3a/1a4, OLIEHKOH BO3MOKHOCTEH KaXX/10T0 METO1a
aHaJM3a, OCHOBAMU METPOJOTHYECKON OILIEHKH PEe3yJNbTaTOB KOJIWYECTBEHHOI'O XHMHUYECKOTO
aHaJIN3a;

61a0emv.

NOHMMAaHWEM IeJie W aJIrOPUTMOB XUMHUYECKOTO aHaju3a, CIOCOo0aMH pEHICHUs
AHAIUTUYECKUX 3a/1a4, OLIEHKOW BO3MOXHOCTEH KaXXIOr0 METOJa aHajiu3a, OCHOBaMU
METPOJIOTMUYECKOM OLIEHKU PE3YJIbTAaTOB KOJIMUYECTBEHHOTO XUMUYECKOT0 aHAIN3a;

umemnv npedcmagierue

O €IMHOM JIOTMKE XUMHUYECKOI'0 aHajiu3a, O MHOrooOpa3uu METOJ0B XHMHUYECKOTO
aHaJIM3a U 0 KOHTPOJIE KaueCTBa Pe3yabTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAIH3a.

3. KpaTkoe coaep:kanue JIUCHUIIIHHBI

Beenenue. Ilonstue 00 anamuTuyeckod xumuu (AX) Kak O CHUCTEME 3HaHUH,
MO3BOJIAIOIIEH YCTAHOBUTHh KAuECTBEHHBIM M KOJMYECTBEHHBIM cocTaB BeulecTBa. 3agaun AX.
AHaJIUTHYECKUH CHUTHAJI KaK HOCHUTENIb KAayeCTBEHHOW M KOJWYECTBEHHOW HMHQOpMauu o0
oOwvekTe aHanuza. [lonsTHe o mpobooTdope M mpobomoaroroBke. OCHOBHbIE TpPeOOBaHUSA,
IPEIbSABISEMBIE K METOAAM XHMHMUYECKOTO AaHajlu3a. YCIOBHS BBIIOJHEHUS OIPEIEICHUN.
Amnanutuueckas popMa, aHATUTHYECKUE TIPU3HAKU. AHATUTHYECKHE KIIacCU(PUKAIUU KaTHOHOB
Y aHUOHOB.

Cucremarndeckuii u JapoOHBIN  aHanu3. CoOBpEeMEHHbIE METOABbl HJICHTU(PHUKALUN
AJIEMEHTOB U coelMHEeHN. OpraHnyecKne aHaIUTUYECKUE PEAreHThl B aHAJIN3€ HEOPraHMYECKUX
BenlecTB. PaBHOBecHs B aHATMTHYECKMX TOMOTE€HHBIX U I'eTepOreHHBIX cucremax. OCHOBHbIE
TUIBl peakuuil, nmpuMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aMMOJICHCTBHE, OKHCJIECHUE-
BOCCTAHOBJIEHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHne). OnucaHre paBHOBECUS aHATUTHUECKUX
peakuuii ¢ MOMOIIbI0O KOHCTAaHT PaBHOBECHUS. YUeT MOOOYHBIX pEeakiMii ¢ MOMOIIbIO anmapara
YCIOBHBIX KOHCTaHT paBHOBecHs. VIcronb3oBaHME YCIOBHBIX KOHCTaHT pPAaBHOBECUS IS
ONTUMU3ALMKN AHATUTUYECKUX PEAKIMI M MPAKTUUYECKUX YCIOBUM UX BBITONHEHHUS. OCHOBBI
METOJIOB KOJMYECTBEHHOTO XHWMHUYECKOr0 aHaiu3a. MeToabl KOJIMYECTBEHHOIO aHalu3a.
TpeOGoBanusi, TpeAbSIBISIEMblE K XHUMHUYECKUM PEAKIUSM, HCIOIB3YEMBbIM B XHMHUYECKOM
aHaiyze. OTambl KOJIMYECTBEHHOro aHanu3a. lloHATHe O TrpaBUMETpUYECKOM aHaJu3e.
TeopeTnueckne OCHOBBI TUTPUMETpPUUYECKOro aHanusza. lIpuemsl TuTpoBaHus. PacueTsl B
TUTpUMETpHUH. ['paduueckoe otobpaxeHue nporecca TUTpoBaHUus. CKadyoK TUTPOBaHUS, TOUKA
SKBUBAJIEHTHOCTH, KOHEUHAsl TOYKa TUTpoBaHUs. [lepBUUHbIE U BTOpUUYHBIE CTaHAAPTHL. MeTo
KHCJIOTHO-OCHOBHOTO TUTPOBaHUA. BbIOOp KHCIOTHO-OCHOBHOIO HHAMKaTopa. Ilpumepst
onpezneneHui. MeTonbl OKHCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAaHUA. OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIN MOTEeHIIMAT. DaKTOPHI, BIUSAIONIME HA €0 BEIUYMHY. Y paBHeHre HepHera.

[epmanranatomerpus. Monomerpus. OntuMusanus ycioBuil ompeneneHus. MeTon
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHMs. (OCOOEHHOCTH peakuui KOMIUIEKCOOOpa30BaHUs

65



(xematooOpa3oBanus) uOHOB MeTawioB ¢ OJITA. Bwibop onTUMagbHBIX  YCIOBHI
KOMIUJIEGKCOHOMETPUYECKOTO  TUTPOBaHUA.  TUTpOBaHME  TO  METOAY  OCAKJICHHUS.
Mertposioruueckass OIEHKa pe3ylbTaToB aHanuza. MHAMKaTOpHBIE W HMHCTPYMEHTAJIbHbBIE
CIOCOOBI YCTaHOBJICHUS TOYEK YKBUBAJICHTHOCTH.

Benenue B (u3uKo-XxMMHUECKHUE (MHCTPYMEHTAJIbHBIE) METOAbl XUMHUYECKOIO aHalu3a
(MMXA-OXMA). Knaccudpukanus (PU3NKO-XUMUYIECKHMX METOJOB aHAW3a. AHATUTUYCCKUI
CUTHan Kak uH(popMaTuBHas (YHKIMS CcocTaBa BellecTBa. MeTonbl KOJIMYECTBEHHBIX
m3Mmepenuit B D®XMA, ux XxapakTepucTuka. AHAJIUTUYECKME M METPOJIOTHYECKUE
XapaKTePUCTUKU METOJUK ornpeaeneHus. Hanocucremsl kak 00bEKThI HCCIIEI0BAHUS

4. O0beM y4eOHOM JUCHHUIJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akanem.
€AMHUIIAX yacax
O01mas TPy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 144
AYJIUTOPHBIE 3aHATHSI: 1,78 64
Jlekiuu (JIek) 0,45 16
JlaGopaTopHbie pabOThI 1,33 48
CamocrositesbHas padora (CP): 2,22 80
Bua xonTpoJs: 3auer / IKk3aMeH 0,0 3auger ¢
OLIEHK O
Bunsr yue6HOM paboThI B 3aueTHbBIX B actpom.
SIMHHIIAX gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 4,0 108
AyIUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,45 12
JlaboparopHbie pabOTHI 1,33 36
CamocrositesbHasi padora (CP): 2,22 60
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer ¢
OLICHKOM

AHHOTauA padoyeil NpOorpaMMbl JUCHUINJIMHBI
«®Pu3nka KoHIeHCHpPoBaHHOIO coctosinus» (b1.B.O/1.8)

1. Heap AMCHMIVIMHBI. IPUOOPETEHUE CTYIEHTAMU 3HAHMHM 1O OCHOBHBIM pa3jienaM
(GU3UKY U YMEHHIO IPUMEHSTH UX B JJPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUINHAX .

2. B pe3yabtare wu3ydyeHus [UCHUIJIMHBI OOy4yamoliuiicss 1O TMporpaMmme
0akajaBpuaTa J0JI/KEeH:

Obnaoams cnenyrommmu  o0mekyabTypasiMu  (OK), obmenpodeccuonanpabivu  (OIIK) u
npodeccuonansubiMu (I1K) komneTeHIMsIMHU:

- CIMOCOOHOCTHIO MPUMEHSATH 0a30BbIe 3HAHUS MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUIUIMH, JUCHMIUIMH oOmenpodecCuoHaIbHOrO IMKIa B 00beMe HeoOXOIMMOM B
npoecCHOHANBHOM  JESITeNTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX TMOJXO0JOB, METOJOB M pPE3yJIbTaTOB MaTEMaTHYECKOTO aHalau3a |
MO/JICIIMPOBAHHUSI, TCOPETUIECKOTO M SKCIIepUMeHTaIbHOTO recnenoanus (OIMK-1);

- CIIOCOOHOCTBIO MPUMEHSTH OCHOBBI METOJIOB HUCCIEAOBAHUS, aHATN3a, TUAaTHOCTHKU U
MOJICIMPOBAHUSI CBOMCTB HAaHOMATEPHAIOB M HAHOCHCTEM HEOPTaHMYECKOM U OpraHuYecKou
MIPUPOJIBI, B TBEPIIOM, KUIKOM, TeJeo0pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKIIFOUAsk HAHOTUICHKH
¥ HaHOCTPYKTYPHPOBaHHBIC MOKPBITHS, BHYTPEHHNE U BHEIIHUE TPAHUIIBI pa3fena (a3, a TakKe
(GHU3NUIECKUX U XUMUYECKHX MPOIECCOB B HUX WK ¢ uX ydactuem (OITK-3);

- CIIOCOOHOCTHIO HMCIOJIB30BAaTh HAa MPAKTUKE COBPEMEHHBIC MPEJICTABICHHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MU MEPEXOEe UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJTHO
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U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOMCTBAa BELIECTB M MaTEpUaliOB, B3aUMOJEHCTBUU
HaHOMAaTEepPHAaJIOB M HAHOCHCTEM C OKpyKaromiei cpenoit (I1K-2).

3Hamb:

- OCHOBBI (PM3UKH KOHJIEHCUPOBAHHOTO COCTOSIHUS,

- cMbIC (DyHIAMEHTaJIbHBIX (PU3MUECKUX 3aKOHOB, NPUHIMIIOB U IOCTYJIATOB; HX
(OpMYITUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b ILUPOKOro Kpyra (U3MYECKUX SBICHUH ¢ (yHAAMEHTAIbHBIMU MPHHLUIAMH U
3aKOHAMH (PU3HKH;

- OCHOBHBIE METO/Ibl PELLICHMSI 3a/1a4 10 ONUCAHUIO (PU3UUECKUX SBICHUM;

- METOJIbI 00pa0OTKH Pe3yNbTaTOB (PU3HUECKOTO IKCIICPUMEHTA,

ymemy:

- IPUMEHSTh TEOPETUUECKUE 3HAHUS U IKCIEPUMEHTAJIbHBIE METO/Ibl UCCIIEIOBAHUS IIPU
peleHnH IpodecCHOHATIbHBIX 3aj1ay;

- IPOBOJIUTH PAcUYEThI, OCYIIECTBIATh aHAINU3 U Ha OCHOBE 3TOTO JejlaTh 000CHOBaHHbIE
BBIBO/IBI;

- AHAJIM3UPOBAThH PE3YJIbTAThl HAONIIOIEHUN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHIUIIOB (PU3MKH;

- OIpeneisaTh XapakTep (QU3NYECKUX IPOLECCOB IO KOMILIEKCY 3KCIIEpPUMEHTAIbHON
UH(pOPMAaLIUU IPU MTOMOIIU I'padUKOB, TAOIHUIl U YPABHEHUH;

- IPEACTaBIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUYECKYI0 HH(POPMAIUIO B
YCTHOM M MMCbMEHHOM (opMe, B TOM YHCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI;

gnademsn:

- HaBbIKaMU palbOTHI C IUUPOKUM KPYroM (pU3NYECKUX MPUOOPOB U 000pyI0BaHUS;

- HaBbIKaMU 0OOCHOBAHHUS CBOUX CY)KICHUH U BBIOOPA METO/1a UCCIIEIOBaHMSL.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

1.BBenenue.

Heo0XoauMocTh KBaHTOBOTO MOAXOJa NpPU H3YYeHUH (U3UKHA KOHIACHCHPOBAHHOTO
COCTOSIHUS.

2.27eMeHTHI KpucTautorpaduu.

Tunsl cMMMETpUN B KPUCTAJUNIMYECKUX CTPYKTYpPax M UX PacCHpElesIEHUE M0 CUHTOHUAM
(uHnexkcel Munnepa). AHU30TpONUS KPUCTAUIMYECKUX CBOMCTB  (KMIKHE KPHUCTAJUIbI,
noaumepsl). Knaccuduxanus TBEPABIX TE MO XapaKTepy CUJI CBA3M U THUIAM KPUCTAJUIMYECKUX
cTpyktyp. [lepumonndeckue GyHKUIMU ISl TPAHCISIIMOHHBIX BEKTOpOoB. OOpaTHas pemérka u eé
CBOWCTBa, OOBEM HIEMEHTApHON s4elku oOpaTHOH peméTku. 30HBI bpunntosHa.
HecoBepimieHCTBO 1 JedeKThl KpHUCTAUIMYECKOM pemeéTrku. TemioBble M paJAvallMOHHBIE
NeQeKThl, TUCIOKAIHUH.

3. DIeMeHTBI CTaTUCTUYECKON (PU3UKN KOHJIEHCUPOBAHHOTO COCTOSHUSI.

TepMonnHaMHUYeCKU M CTaTUCTMYECKMH  MOAXOAbl B  H3YYEHHH COCTOSTHUUI
MakKpOCHCTEM. OJIEMEHThl TEOPUHM YIPYrocTH, TEH30phl JAepopManvii U HaNpsHKEHUH.
BbIpoK/IeHHBIE M HEBBIPOXKIECHHBIE KOJUIEKTHBBI, HUX CBSI3b C KJIACCUYECKOW M KBaHTOBOH
CTAaTUCTUKOU. YMcla KBAaHTOBBIX COCTOSIHUM IS MUKpoudacTuil. Mojens ra3a CBOOOIHBIX U
HE3aBUCHMBIX 3JIEKTPOHOB M 0030HOB. BinsHue Temmeparypel Ha pacnpezneneHue depmu-
Hupaka. Bripoxnennsie ®epmu u bos3e rasel. Kiaccmueckue M KBAHTOBBIE JKHMJIKOCTH.
Ceepxrtekyuectb. [IpaBmiia  CTaTHCTUYECKOTO  YCpEAHEHUs  (PHU3MUECKUX BEIWYMH B
KJIACCMYECKOM M KBaHTOBBIX cTatucTukax. @opmyna [Tnanka 1 4€pHOro n3myyeHusl.

4.30HHas Teopus TBEPABIX Tell.

VpaBuenune Illpeaunrepa B nepuoandeckoM mnoreHnuaize. DyHkumu  broxa.
OHEpPreTM4ecKuil CIEKTpP DJJIEKTPOHOB B KpUCTAUIE. ODHEpPrus U IMOBEPXHOCTb PDepMu.
OddexTuBHass Macca DJIEKTPOHOB M JBIPOK B BAJIGHTHOM 30HE MOJIYMPOBOJHHKA.
JucnepcuonHble 3aKoHBL. MeTaiibl, IOJYNPOBOIHUKH, JUIEKTPUKU C TOYKU 3PEHUS 30HHON
TEOpUH.
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5. DiieMeHTapHbIe BO30YK/ICHUS B TBEPIBIX TEJaX.

Knaccudukanus snemMeHTapHBIX BO30YXJIeHUH B KpucTayuiax. KoHuenums KBa3nuacTHil.
Bpemsi xU3HU 3J€MEHTapHBIX BO30YXAeHH: (POHOHOB, IUIA3MOHOB, IKCUTOHOB, MAarHOHOB M
noJsipoHoB. [Inazmennsie konebanus u ia3MoHbl. CKUHAQdEKT.

6./luHamuKa KpUCTAJUTMYECKOM peréTKu.

KBanTOBBIIl XapakTep KojeOaHUN KpuUCTaIMUecKod pewérku. Mmmynsc u sHeprus
dononoB. Heympyroe paccessnue ¢GOTOHOB, peHTT€HOBCKHUX Jy4eil U HEUTpPOHOB Ha (hOHOHAX.
Konebanus B peméTke, COCTOAIIEH U3 OJUHAKOBBIX aTOMOB.

Pemérka ¢ nByMs paziMyHBIMM aTOMaMH B KPUCTAJUIMYECKOW NPUMHUTHUBHOM SYEHKE.
®opmyna [lnanka a1 GOHOHOB.

7. TersioBbIE CBOIICTBA KOHJECHCHUPOBAHHBIX CPE.

Termnoémkocts TBEpHOro Tenma. OOIacTH HU3KUX M BBICOKHX TeMIepaTyp. TermioéMKoCTh
3JIEKTPOHHOIO Ta3a. AHrapMOHHMYECKHE B3aUMOJEWUCTBUS B KpUCTaLiax. TermionpoBOJHOCTh
TBEpABIX Ten. TernoBoe conpoTuBienue pemérku. [Ipomecce nepedpoca. JledexTs! pemérku u
UX BIUSHUE Ha TEIUIONPOBOJHOCTh. TemIonpoBOIHOCTh AUAIEKTPUKOB (peméToyHas
TETUIONPOBOAHOCTD). TErIonpoOBOIHOCT, METAJUIOB U CIUIABOB B 00JaCTH BBICOKMX M HHU3KHX
TEeMIIepaTyp.

8.0nexTpuieckne CBOMCTBA KOHACHCUPOBAHHBIX CPE.

PaBHOBecHOE COCTOSIHHME 3JEKTPOHHOTO Ta3a B mpoBojgHuKe. Jlpeiid 37IeKTpoHOB Mo
JIeCTBHEM BHEIIHETO AJIEKTPHUYECKOTo Mmost. Bpems penakcanuu u 1iuHa cBoOOIHOTO Tpodera
3JIEKTPOHOB. JJEKTPONPOBOAHOCTh HEBBIPOKACHHOTO M BBIPOKIECHHOTO 3JIEKTPOHHOIO Ta30B.
3aBUCUMOCTbD MOJIBH’)KHOCTH HOCUTENEH 3apsjia OT TEMIEPATyphl. DIEKTPOINPOBOJIHOCTb YUCTBIX
METAJUIOB. JIEKTPONPOBOJHOCTh METAJUIMYECKUX CIUIABOB. SIBJIIEHHE CBEPXIIPOBOJIUMOCTH.
[Ilenn sHEPreTHYecKoro CHEeKTpa 3JIEKTPOHOB MPOBOJMMOCTH B CBEPXIPOBOAHMKE. Teopus
ceepxipoogumoctu bapauna-Kynepa-Ilpuddepa (BKLI-Teopus). O6pa3zoBaHue 3I€KTPOHHBIX
nap Kynepa. BnusHue BHENIHUX IOJEH HA CBEPXIIPOBOIAIIEE COCTOSIHUE NMPOBOAHUKA. Teopus
['un36ypra-Jlangay. KsantoBanue notoka B cBepxmnpoBoaHukax. Iddekr J[xo3edcona.

9. MarHuTHBIE CBOWCTBA KOHJICHCUPOBAHHBIX CPEJT_.

MaruutHoe moje B MarHeTukax .MarHuTHble  cBoiicTBa atomoB. OpOHUTaNbHBIH,
COIMHOBOM W  pe3ylbTUPYIOIIMH MarHUTHbIE MOMEHThl aTOMOB, UX KBaHTOBAHUE.
Knaccugukanuss MarHMTHBIX MaTepuanoB. JlMaMarHeTusM, MHIYLIUPOBAHHBIM MarHUTHBIN
MOMEHT aroma. MaruutHas BOCHPUMMYHUBOCTh JUANEKTpUKOB. KBaHTOBas npupoa
napamarHeTusma. IlapamarneTnsm 31eKTpoHHOTo rasa. KBanTosas npupona ¢geppomarHeTusma,
criuHOBbIe BOJHBL. OOMEHHOE B3auMmojelcTBue M (eppomarHeTu3Mm. JlOMEHHas CTPYKTypa
(beppoMarHuTHBIX Tell. AHTU(DEPPO-MarHeTU3M U GEeppUTHI.

10. 3akmoveHue.

Tennenuuu pa3BUTUs U MPoOIEMBI PU3UKU KOHJEHCHPOBAHHOTI'O COCTOSHUSI.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHAIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
AyAUTOpPHBIE 3aHATHSL: 2,22 80
Jlexruu (JIek) 0,89 32
[TpakTuueckue 3austus (I13) 0,44 16
JlaboparopHbIe pabOTHI 0,89 32
CamocrositeabHas padora (CP): 2,78 100
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH
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Bunast yueOHol paboThI B 3aueTHBIX B actpon.
eIMHUIIAX qacax
Oo6mas TPy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY IJIAHY 5,0 135
AYJIUTOPHBIE 3aHATHSI: 2,22 60
Jlekiuu (JIek) 0,89 24
ITpaktrueckue 3ansatus (113) 0,44 12
JlaboparopHbie pabOTHhI 0,89 24
CamocrositesibHas padora (CP): 2,78 75
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 0,0 3auyer ¢
OLICHKOM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUILJIMHBI
«JlabopaTopHblie padoThl 10 pusnyeckoil xumun Hanomarepuaaos» (b1.B.O/1.9)

1. Heap AMCHMIUVIMHBI. O3HAKOMHUTH M PACKPHITh BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
9KCIIEPUMEHTAIBHBIX METOJ0B (U3NYECKOM XUMHUHM, HAYYUTh CTyJEHTa BUIETh OOJAacTH U
npejenbl NPUMEHEHUS 3TUX METOJ0B HCCJIEIOBAaHUS, YETKO MOHMMATh MX NPUHLUIHUAIbHbIE
BO3MOXXHOCTH M OTPAaHMYEHUS IIPU PEIICHUU KOHKPETHBIX SKCIIEPUMEHTAIbHBIX 3a/1ad.

2. B pe3yabraTre wu3y4YeHUs [IHCHMILUIMHBI OO0Yy4YalOIIMiici 1O mporpamMme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnenyromumu obmexynpTypabiMa (OK), obmenpodeccrnonansasiMu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIusAMU:

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMATHYECKUX M €CTECTBEHHOHAYYHBIX
TUCIUIUIAH, JUCHUIUIMH 00menpodecCHoHaIbHOr0 IMKIa B 00beMe HeoOXOoIMMOM B
npo(ecCHOHANBHOM  JESITEIbHOCTHM  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HayK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEeMAaTHUYECKOTO aHaiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHSATH OCHOBBI METOJIOB HCCIIEOBAHUS, aHAN3a, TUArHOCTUKU U
MOJEIUPOBAHUSI CBOMCTB HAHOMATEPUAJIOB M HAHOCHCTEM HEOPraHUYECKOW M OPraHUYECKOU
MPUPOJIBI, B TBEPAOM, KUAKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYAsi HAHOIIJICHKU
Y HaHOCTPYKTYPHpPOBaHHbIE IMOKPBITUS, BHYTPEHHUE U BHEIIHUE T'PaHUIIB] pa3jena (a3, a Takxke
(HU3UYECKUX U XMMUYECKUX MPOIECCOB B HUX WM ¢ ux yyactiem (OIIK-3);

- CIOCOOHOCTBIO TMPUMEHSATh HAaBBIKM HCIOJb30BAaHUS MPUHIUIOB M  METOJIUK
KOMIUIEKCHBIX MCCIIEJOBAaHWW, WCIBITAHUNA M JUArHOCTUKU M3JEIUM W3 HaHOMAaTepualoB U
MPOIIECCOB UX TPOU3BOJACTBA, OO0paOOTKM W MOAU(UKAIMU, BKIIOYas CTaHJApPTHBIE U
ceprudukanponnsie ucneitanus (I1K-3).

3Hamy:

- IPUHIUI pabOThl U CXEMBI UCITIOIb3YEMbIX U3MEPUTENBHBIX YCTAHOBOK;

- BO3MOXHOCTM METOJOB CHEKTPOXMMHUHM JUIsl TPOBENEHUS KAadeCTBEHHOIO U
KOJIMYECTBEHHOTO0 aHalli3a XMMHUYECKUX CHCTEM, OMNPEENICHHUsS TEPMOJIMHAMUYECKHX CBOWCTB
XUMUYECKUX BEIIECTB;

- KOHAYKTOMETPUYECKMH U  TMOTEHIUOMETPUUECKUH  METOAbl  HAXOXKICHUS
TEPMOJIMHAMMYECKUX  XapaKTEePUCTHK JJIEKTPOJIUTOB (aKTUBHOCTEH U K03(duumeHToB
AKTUBHOCTH, KOHCTaHTBI AUCCOLUAIINH, TEPMOJMHAMUYECKUX XapaKTEPUCTUK PEAKIIUN);

- (PM3UKO-XUMHYECKUE METOJIbl HCCIEIOBAHUS M aHaIM3a (a30BbIX PABHOBECHUN B OJIHO-
Y MHOTOKOMITOHEHTHBIX CUCTEMaX, IIyTH NOCTPOEHU (ha30BbIX JUarpamMm COCTOSIHUS;

- DKCHEPUMEHTAJbHbIE METOJbl M3YyYEHHMsS KMHETHKH XUMHUYECKHX peakuui, crnocoObl
orpezeNieHus: KOHCTaHT CKOPOCTEN U MOpSAKa XUMUYECKUX peaKlui, MOAX0Abl K YCTaHOBJICHUIO
JTUMUTHPYIOIIEH CTaIuM PEaKlMi U YCTAHOBJICHUIO MEXaHU3Ma €€ MPOTEKaHMUS;

- KaJOpUMETPUYECKHE METOJbl OIpeNeiIeHHs] TeIIOEMKOCTH, TEIUIOBBIX 3(PQEKTOB U
JPYTUX TEPMOXUMHUECKUX CBOMCTB U3y4aeMbIX 00BEKTOB;

ymemy:
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- IPUMEHATHh TEOPETHUECKUE 3HAHUS U OIKCIEPUMEHTAIbHBIE METO/bl HCCIEIO0BaHUS
($u3nUecKoil XMMHUU TIPU peIIeHUH NPo(hecCHOHANBHBIX 3a/1a4;

- cdopmynupoBaTh IMpoOiieMy M O0OOCHOBAaTh BBIOOP HKCIEPUMEHTAIBHOIO MeETOJa
UCCIICIOBaHMS, IOCTABUTD LEJIU U 3a/1a41 U HAMETHTD IIYTH UX JOCTHKCHHUS;

- TIPOBECTHM MaTeMaTHUYeCKyl0 0O0pabOTKy SKCIEpUMEHTAJIbHbIX JaHHbIX Ha 0ase
TEOPETUYECKHUX 3HAHUN TI0 (PU3NUECKON XUMHH;

- IPEICTaBIATh JaHHbIE J1a0OPaTOPHOrO HCCIEAOBaHUS B rpaduyeckoil ¢opme U Ha
OCHOBE IIOJYyYEHHBIX 3aBUCHUMOCTEH OIPENEIATh COOTBETCTBYIOUIME TEPMOJMHAMUYECKHE U
KWHETHUYECKHE XapaKTePUCTUKN XMMHUYECKONW CUCTEMbl 1 XUMHUYECKOTO IIPOLiecca;

- TPOBOIUTH aHAIW3 M KPUTHUYECKH OLEHUBATH MOJYYCHHBIE AKCIEPUMEHTAIbHbIC
JJaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHbBIE BHIBOJIbI HA 0a3e MPOBEIEHHBIX OINBITOB;

enademsn:

- KOMIUIEKCOM COBPEMEHHBIX SKCHEPUMEHTAJIbHBIX METOJO0B (DPM3NYECKOH XUMHUM JUIS
pelLIeHUsI KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

- SKCIEPUMEHTAIbHBIMU METOJIaMH UCCIIEI0BAHUS COCTOSIHUSA XUMHUYECKOTO PABHOBECHS
U KUHETUKU XUMHUYECKOTO MpoIecca.

- IpreMaMu 00pabOTKHU MOTYYEHHBIX ONBITHBIX JAHHBIX JUISl BBISIBICHUS M YCTAHOBIJICHUS
B3aMMOCBSI3€ MEXAy TEpPMOJUHAMUYECKHMMH CBOMCTBaMH W (U3WYECKHMMH TapameTpaMu
npoiiecca;

- 3HaHWSAMH OCHOBHBIX 3aKOHOB (DM3MYECKOW XUMHH JUISI  COJEpIKATeIbHOM
UHTEpIpEeTaliU MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB.

3. KpaTkoe coaep:kanue JUCHUIIIAHBI

[IpumeHenne MeTOIOB (U3UKO-XMMHUUYECKOI'O HCCIECAOBAaHUS JJIs  ONpE/eieHus
TEPMOJIMHAMHYECKIX ¥ KHHETUIECKHUX XapAaKTEPUCTHK XUMHUECKUX CUCTEM.

CnexkTpoxumMHuyeckne MeTOAbl HccjeaoBaHus. KauecTBeHHbI aHain3 BellecTBa
(ompeneneHne MEXbsJIEPHBIX PACCTOSHUN, MOMEHTOB MHEpUUU MoJekyln). OmnpeneneHue
KOJINYECTBEHHBIX ~ XApaKTEPUCTUK (CTENEHU JUCCOLMAMM U KOHCTAHTHl JUCCOLMALUU
AIIEKTPOJINTOB, TEIJIOEMKOCTH BEIIECTBA).

JJIeKTpOXMMHYecKHe MeToAbl HcciaegoBanus. Konaykromerpusi. OrmnpeneneHue
KOHCTaHTBl JMCCOIMAIMM C€1a00ro 3JEKTPOJUTa, CTENEHH JUCCOLMALUU, DJIEKTPUYECKON
OPOBOJUMOCTH  THpU  OECKOHEYHOM  pa30aBIeHUM  KOHIYKTOMETPHYECKUM  METOOM.
[Torenmmomerpusi. OnpeneneHne TEPMOJANHAMHYECKUX XapPAKTEPUCTUK XUMHUYECKOW peakinu
(ArH®, ArG®, ArS®), temnepatypuoro koaddurmenta DJC ( dE®/AT ), cranmaptroit DJIC ( E®),
U3Yy4EHUE BIUSHUS 100aBOK Ha MOTEHLIMAJ 3JIEKTPO/a.

®a3oBoe paBHOBecHe B OJHOKOMIIOHEHTHBIX cHcTeMaX. POH3UKO-XHMUYECKHIt
a”Haym3. l3yueHue 3aBUCHMOCTH CBOMCTB cuCTeMbl OT €€ cocraBa. KpuBble oOXJakIeHUS.
OmnpeneneHue cocraBa 3BTEKTUYECKON cMmecu. [locTpoeHue auarpamMMm KHUIIEHUS W JUarpaMm
IUTaBKOCTH Il OMHApHBIX cucTeM. OrpaHUYeHHas PacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CUCTEMAX.

Xumuyeckoe paHoBecue. OrmpeserieHne KOHCTAHTbI XMMHUYECKOTO paBHOBECHUS U
TEIUIOBOTO AP PeKTa XMMUYECKON peakIlui Ha puMepe peakiuil pa3ioxKeHusl.

Tepmoxumusi. Kasopumerpus. Onpenenenue TEIUIOEMKOCTHU BEILIECTB
KaJOPUMETPUYECKHM METOOM.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunast yueOHoM paboTh B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TpPyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIMTOPHBIE 3aAHSITHS: 0,89 32
Jlexruu (JIek) 0 0
[Tpaktuueckue 3austus (I13) 0 0
JlabopaTopHbIe pabOTHI 0,89 32
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CamocrositesbHas padora (CP): 2,11 76
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,0 3agyer
Bunbr yueOHOM paboThI B 3auerHbIx B actpom.
SIMHUIIAX gacax
O01as TPYA10eMKOCTh JUCHUIIHHBI 110 Y4eOHOMY TUIaHY 3,0 81
AyIUTOPHBIE 3aHIATHS: 0,89 24
Jlexmm (Jlek) 0 0
ITpaktrueckue 3ansatus (113) 0 0
JlaboparopHbie pabOTHI 0,89 24
CamocrositesibHas padora (CP): 2,11 57
Bu1 kKoHTpoOJIsI: 3a4€T / IK3aMeH 0,0 3ayer

AHHOTaN U padoyeil MPOrpaMMsbl AU CHUILIMHBI
«Opranuveckasi XumMusi B TeXHoJioruu HaHomatepuasaon» (b1.B.0/1.10)

1. Heab (ucOMMIMHBI — TPHOOPETEHUE CTYJACHTAMH 3HAHUN O CTPOCHHUH OPTaHUYECKUX
COCIMHEHUIN, OCHOBHBIX XHMHUYECKHX CBOWCTBAX pa3IUYHBIX KJIACCOB OPraHMYECKUX
COCTMHEHUH M METO/IaX MX MOJyYeHUs, KaK TPOMBIIUICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3yabtare mu3yyeHus [MCHUILIMHBI oOyyalommiics 10 Mporpamme
0akajaBpUaTa J0JI’KeH:

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

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIE 3HAHUS MATEMATHUYECKUX M €CTeCTBEHHOHAYYHBIX
JUCIUIUIAH, JUCIHMIUIAH  00menpodecCHOHaIbHOrO0 IMKIa B 00BeMe HEoOXOoIMMOM B
npoecCHOHANBHOM  JESITENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IOJXOJOB, METOJOB M pPE3yJbTaTOB MAaTEMAaTHYECKOTO aHaim3a W
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHoro uccieaoBanus (OITK-1);

- CHOCOOHOCTBIO WCIIOJI30BaTh HAa IPAKTUKE COBPEMEHHBIC IPEACTABICHUS HAYK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MPHU MEPEXOe UX B HAHOPA3MEPHOE COCTOSIHHUE (HOJb, OJHO
U JByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEUISCTB U MaTEPUAJIOB, B3aUMOJICHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpyKarotiei cpenoit (ITK-2);

3Hamy:

— TEOPETUYECKHUE OCHOBBI CTPOEHHUS M CBOWCTB Pa3NUYHBIX KIIACCOB OPTraHUYECKUX
COCIUHCHMIA,

— CMocoObl TOJIYYeHUSI U XUMHUYECKHE CBONCTBAa OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIUHCHMIA,

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPTAHUUYECKUX PEAKIIUN;

ymemy:

— TPHUMEHSTh TEOPETUYECKHUE 3HaHUS [UIsl CHHTE3a OPraHUYECKUX COCHUHEHMIA
Pa3TUYHBIX KJIACCOB;

— aHANTM3UPOBATh U MPENICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPTAaHUYECKUX COCTUHEHUI;

— COCTaBJISITh CXEMBI CHHTE3a OPTraHMYECKUX COSAMHCHUN 33 JaHHOTO CTPOCHUS;

61a0emy.

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAITUU OPTaHUICCKUX COCTMHCHUH;

— OCHOBHBIMU TE€OPETHUYECKUMH IMPEACTABICHUSIMH B OPraHUIeCKOU XHUMHH;

— HaBbIKaMH OOOCHOBAaHHWS pAIlMOHATBHBIX CIIOCOOOB TIONYYCHHS OPTaHUYCCKUX

BELIECTB.
3. Kpartkoe cogep:xanue TUCUMILIIMHbBI
l"anoreHonpou3BoIHEIE. Knaccudukanus. Homenkinarypa. Anku- u

AJUTMITAIOTCHUABL. apOMaTHUeckue  ranoreHuasl.  M3omepus. Homenkmarypa.  CrocoObr
nonydyeHusi. IIpoctpancTBeHHOe U 3eKTpoHHOE cTpoeHue. dusnueckue cpoiicTBa. Peakiuu
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HYKJICOUIBHOTO 3aMelleHuss U oTiiernsieHus. [lonsarue HyKI€OQHUIBHOCTH U OCHOBHOCTH
peareHToB. AMOMJICHTHbIE HYKJICO(PHUIbHBIC peareHTHI.

Meramopranuueckue  COeIMHEHMs. Tumbl  CBA3€H B DJIIEMEHTOPraHUYECKUX
coenuHeHUsX. CriocoObl TONyYeHUs] JTUTH- W MAarHUHOPTraHWYECKHX COeIuHeHui. Peakius
['punbspa, Mexanusm. Peakiuu ¢ kapOOHUIBHBIMU COESIMHEHHUSIMH.

Crouptel. ®enonsl. IIpocteie 3¢dupsl. DmnokcucoeAMHEHUS. AJBIETUIbI, KETOHBI.
Kap6oHoBbIe KHCIOTHI U MX MPOU3BOJHBIE. B KakI0M Kilacce paccMaTpHUBAIOTCS CIEAYIOLIHNE
pasziensl: W30Mepusi, HOMEHKJIaTrypa, (HU3MYEeCKHe W XUMHUYECKHE CBOWCTBA, CIIOCOOBI
MoJay4eHusi. MexaHu3Mbl peakiu.

KapOoHOBBIE KUCIOTHI ¥ UX (DYHKIIHOHAJIbHBIE TIPOU3BOTHBIC.

Manonossiii 3¢up. Ilomyuenune. Crpoenne, CH-Kucinotnocts. Peakiuu koHmeHcamum
MaJIOHOBOTO 3(Upa W MaJOHOBOW KHUCIOTHI C ajbJACTHIaMH. AMUHOKUCIOTHI. J[ukapOoHOBBIE
KHCJIOTBI.

A3sorconepxkamue coeauHeHus.  Hurtpocoenunnenus. Amusbl. B kaxaoMm kiacce
paccMaTpUBAIOTCS CIEAYIOLIUE Pa3/Ieiibl: U30MEPHs, HOMEHKIIATypa, GU3NYECKUE U XUMHUECKHE
CBOWCTBA, CIOCOOBI TOJy4YeHUs. MexaHu3mbl peakuuil. OpraHudeckue COCJUHCHUS B
XUMUYECKON TEXHOJOTMH HAHOMATEPHUaJIOB

A3a- 1 11a3ocoeuHeHus

[lonyyenune nMa30COEMHEHUN peakUUed [Wa30TUPOBAHUA: YCIOBUSA IPOBEICHUS
peakuuu M MexaHusM. Pusnueckue cBoucTBa. Xumudeckue cpoucrBa. [lomydeHune wu
MIPUMEHEHUE a30COEANHEHU .

4. O0beM y4eOHOMH JUCIHIJIMHBI

Bunast yue6HOM paboThI B 3aueTHBIX B akagewm.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 5,0 180
AYJAUTOPHBIE 3aHATHSL: 1,78 64
Jlexiuu (JIek) 0,89 32
JlaGopaTopHbie pabOThI 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(36)
Bunpsl yaeOHOM paboThI B 3agerHbIX B actpon.
SIMHHIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 5,0 135
AyAUTOpPHBIE 3aHATHSL: 1,78 48
Jlexmm (Jlek) 0,89 24
JlaGopaTopHbie pabOThI 0,89 24
CamocrositenbHas padora (CP): 2,22 60
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Ko/utonaHass XuMusl B XUMHYECKOH TexHo10run Hanomarepuasos» (b1.B.O/.11)

1. Ieap AUCHMIUIMHBI: O3HAKOMJIEHHWE CTYJIEHTOB C OCHOBAaMU TEPMOJUHAMHUKHU
MMOBEPXHOCTHBIX SIBIEHWUH, CIIOCOOAMH TIOYYCHHUS M BaXHEHIITUMU CBOMCTBAMHU JIUCIIEPCHBIX
CHCTEM.

2. B pe3yabrare mu3ydyeHus IUCHUIUIMHBI OOyYyamomuiicss 1O TMporpaMme
0akajaBpUaTa J0JIKEH:

Obnaoamse cnenyrommmu o0mekynbTypHbiME (OK), obmenpodeccnonanbapiMu (OITK)
u ipodeccronanbabiMu (1K) kommereHIusAMU:
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- CIIOCOOHOCTBIO IPUMEHATh 0a30BbIE€ 3HAHMSI MATEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUIAH, JUCHUIUTHH 00menpodecCHOHanbHOr0 IUKIa B 00beMe, HEe0OXOIWMOM B
npoQeCCUOHATIBHON ~ JESITEIbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOILMX  Hayk,
pa3pa0OTaHHBIX B HHX IIOJXOJI0B, METOJOB U pE3yJbTaTOB MAaTEMaTHYECKOI'O aHajau3a MU
MO/ICIUPOBaHHMsI, TCOPETUIECKOTO U dKCIepUMeHTanbHoro nccienoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOAOB HCCIIEOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJIEJIMPOBAaHUS CBOMCTB HAHOMATEPUAJIOB M HAHOCHCTEM HEOPTaHUYECKOM M OPraHu4eCcKOu
IPUPOJIbI, B TBEPAOM, XKHUJIKOM, Ireie00pa3HOM, a3p030JIbHOM COCTOSIHUM, BKJIIOYasi HAHOIJIEHKU
U HAaHOCTPYKTYPUPOBAaHHbBIE IIOKPBITUS, BHYTPEHHUE U BHELIHME IPAaHUIIbI pazjerna (a3, a TakkKe
(GU3MYECKUX U XUMHYECKUX MPOLIECCOB B HUX WM ¢ ux ydactueM (OI1K-3)

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IIPAKTUKE COBPEMEHHBIEC IPE/ICTaBJICHUS HAyK O
CBOICTBaxX BEIIECTB U MAaTEPUAJIOB IIPHU MEPEXO/IE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJHO
U JIByXMEpHOE€), O BIMSHMM pa3Mepa Ha CBOMCTBA BELIECTB W MaTE€pHAJIOB, B3aUMOJEHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskatotie cpenoit (ITK-2);

3HATH:

OCHOBHBIC TIOHATHSL M COOTHOLICHHS TEPMOJMHAMMKU IIOBEPXHOCTHBIX SIBJICHHUU
(TepMOIMHAMMKA TOBEPXHOCTHOIO CJIOS; ajAre3usi, CMauMBaHUE M pacTEKaHUE >KUIKOCTEH;
JMICTIEPCHOCTD U TEPMOAMHAMUYECKHE CBOMCTBA TEII; aJCOPOIMs ra30B W MapoB, aJAcOpOIHs U3
PacTBOpPOB);

OCHOBHBIE€ METO/BI ITOJIYYEHUS JUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBA JIUCIIEPCHBIX CUCTEM  (3JIEKTPOMOBEPXHOCTHBIE CBOMCTBA;
KMHETUYECKUE M ONTHYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUIOMJIHBIX IOBEPXHOCTHO-
AKTUBHBIX BELIECTB);

OCHOBHBIE TIOHATHUS U COOTHOILICHHS TEOPUN arperaTUBHOM YCTOMYHMBOCTH M KOAT'yJISILIUU
110(OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYypOoOOpa30oBaHMsI U PEOJOTMYECKHE CBOWCTBA
JUCIIEPCHBIX CUCTEM;

YMETb:

IIPOBOAUTH pacueTbl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUN TEPMOJWHAMUKH
ITOBEPXHOCTHBIX SBJICHUM M PACYEThl OCHOBHBIX XapaKTEPUCTHK JUCIIEPCHBIX CUCTEM;

gnademsn:

METOJAAaMH HM3MEpPEHHUs IIOBEPXHOCTHOIO HATSKEHHs, KpAacBOrO YIVIA, BEJIMYUHBI
ajgcopOMM M yIENbHOM  TOBEPXHOCTH,  BS3KOCTH, KPUTHYECKOM  KOHIIEHTPALUU
MULEI0O00pa30BaHUs,  DJIEKTPOKMHETHMUECKOTO  IOTEHIMalla;  METOJaMH  I[POBEJEHUs
JUCIIEPCUOHHOIO AaHAJIM3a, CHUHTE3a MAUCIEPCHBIX CHUCTEM M OLEHKH MX arperaruBHOU
YCTONYUBOCTH.

3. KpaTkoe coep:kaHue M CHUIINHBI

Mopyns 1. [Ipeamet u npu3Haku 00BHEKTOB KOJUIOUTHON XUMHH

KomnonnHasgs xumusi - Hayka O IOBEPXHOCTHBIX SIBICHUSAX W AMUCIEPCHBIX CHCTEMax.
OcHOBHbBIE IPU3HAKU JUCIEPCHBIX CUCTEM - T€TEPOr€HHOCTh U JAMCIIEPCHOCTh; MOBEPXHOCTHAS
SHEPrus; KOJMUYECTBEHHBIE XapaKTePUCTUKU JucrepcHOCcTH. Kiaccudukanus TucepcHbBIX
CUCTEM.

Monyis 2. TepMoarHaMHuKa IOBEPXHOCTHBIX SIBJICHHUN

OOmiass XapakTepuCTUKa TOBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HaTsKEHHE.
VYpasuenue ['nu66ca-I'enpmromnpia st BHyTpEeHHEH yIeIbHOIM MOBEPXHOCTHON SHEPTUH (TIOJIHON
MTOBEPXHOCTHOM YHEPTHUN).

Meton u30bITKOB ['m6Oca. dynmameHTanmbHOE ajcopOIMOHHOE YypaBHeHue ['nGbca.
YactHoe BblpakeHue ypaBHeHusi ['106ca. IloBepXHOCTHO-akTHBHBIE U IOBEPXHOCTHO-
WHAKTHUBHBIE BEILIECTBA.

Anre3ust u koresus. YpaBHenue Jlrompe s pa®oTsl anresuu. CMayumBaHUE, 3aKOH
IOnra. VYpasuenue Jronpe-lOnra. Pacrekanue xujakocrted, Kod(pQHUIMEHT pacTeKaHHUs I10
["apkuncy. Opdext Mapanronu, npaBuiao AHTOHOBA.
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[IpaBuno ¢a3 ['mubbca u gucnepcHOCTh. BrusHWE KPUBU3HBI TMOBEPXHOCTH HA
BHyTpeHHee JaBieHue Ten (ypaBHeHue Jlamnaca). KanwuisipHble sBieHMs. YpaBHEHHE
KenbBuHa. BiausHue IUCIEPCHOCTH HA pacTBOPUMOCTb, KOHCTAHTY PaBHOBECUS XMMHUYECKOU
peaknuu, TeMiepaTtypy $pa3zoBoro nepexona.

Mertoabl MONydeHMs] AMCHEPCHBIX CUCTeM. YpaBHeHue PeOunpepa nans  paboTbl
mucneprupoBanus. D ekt Pedunaepa. ['oMoreHHass U reTeporeHHass KOHACHCAIUS. DHEPrus
['u606ca obpazoBanus 3apobiiia HOBoH (a3el. KuHeTnka oOpa3oBaHust HOBOM (asbl.

Mopynb 3. AncopOLUHOHHBIE pABHOBECHS

IIpupona ancopOUMOHHBIX cuiI. AncopOuus Tra30oB M IApOB HAa OJHOPOJHOM
noBepxHocTu. 3akoH ['enpu. Monens u ypaBHeHue Jlenrmiopa. Teopusi moJIUMOIEKYISIPHON
ancopomuu  bpynayspa, DOmmera, Temrepa (BOT). Omnpenenenue yaenpbHOW IOBEPXHOCTH
metogom bOT.

Ancopbuusi razoB M MapoB Ha MOPUCThIX Marepuanax. Kinaccupukaunus mnop no
Jy6ununy. Teopus kanuusipHOil KoHJeHcanuu. Pacuer uHTerpanbHoil u nuddepeHnantbsHoNR
KPHUBBIX paclipesieieHus: o0beMa 1op 1o pa3mMepam.

AncopOuusi Ha MUKpONOpPHUCTBIX Martepuanax. llorenuumanbHas teopus IlonsHu.
Xapakrepuctuueckass KpuBas ajacopouuu. OOoOuieHHoe ypaBHeHHe Teopuu JlyOuMHMHA
00BEMHOTO 3aIOJIHEHHUS] MUKPOITIOp, YpaBHeHHe [lyOuHnHa - PagymkeBuya.

AncopOuusi  MOBEpXHOCTHO-aKTUBHBIX  BemlecTB. [IpaBuno [lokno -  Tpaybe.
3aBUCUMOCTh IOBEPXHOCTHOTO HATSDKEHUS OT cocTaBa pacTBopa. YpasHeHue lllumikosckoro.
VpaBHEHHsI COCTOSIHMS TIa3000pa3HbIX MOBEPXHOCTHBIX (aJCOPOLIMOHHBIX) IUICHOK. Bechbl
Jlenrmropa.

Monynb 4. DnekTpudeckue sBJICHUs Ha TOBEPXHOCTU

Mexanusmbl 00pa3oBaHMsl ABOMHOrO 3iekrpuueckoro cioda ([A9C). VYpasHeHus
Jlunnmana. DnekTpokanwuispHble Kpusble. Teopuu crpoenus JOC. Pemienue ypaBHeHus
[Tyaccona-bonpimana s muddysnoi gactu A2C. IDC mo teopun Llrtepna, mepesapsinka
HOBEPXHOCTH.

DONEeKTPOKUHETUYECKUE  SIBJICHUS, JJIEKTPOKMHETUYECKHM NOTEHUUal. YpaBHEHUE
['enpmromnbia-CMOIIyXOBCKOTO AJIS 3JIEKTPOOCMOCa U eKTpodopesa.

Mopyns 5. Kunernyeckne CBONCTBA JUCIIEPCHBIX CUCTEM

CBs3b CKOPOCTH OCA@XKACHUS YaCTHI C UX pa3MepoM. YCIOBHsS COOIIOACHUS 3aKOHA
Crokca. CenuMEHTAllMOHHBIN aHalW3 MOJUAMCIEpPCHBIX cucTeM. KpuBble pacnpeneneHus
yacTul, 1o pasMmepaMm. [Ipupona OpoyHOBCKOrO JIBWXKEHMsA. 3akoH OiHmTelHa -
CwmonyxoBckoro. CrneactBusi u3 Teopur OpoyHOBCKOro BMkeHHS. CeluMEHTAIlMOHHO-
T Py3MOHHOE paBHOBECUE, TMIICOMETPUUYECKHI 3aKOH.

Mopyns 6. ArperatuBHasi yCTOWYUBOCTD U KOATYJISIIUAS TUCTIEPCHBIX CUCTEM

CenuMeHTallMOHHAs M arperaruBHas yCTOMYMBOCTH CHCTEM. JInopunpHele U
mnodobuble cuctembl. Kpurepuit nmodmibHoctT no Pebunnepy-Lllykuny. JlnodunbHbie
nucriepcHble cucteMbl. Kimaccugukaiysi moBepXHOCTHO-aKTUBHBIX BelecTB. TepMOAMHAMUKA U
MexaHu3Mm muiemnooopasoBanusa. Crtpoenue munemn [AB. ComoOunuzamus. Kputudeckas
KOHIIEHTpaLUsl MULIEIJIO00pa30BaHusl, METO/IbI €€ ONpeACTICHHUS.

JInoobuble aucniepcHble cUCTEMBbl. DaKTOPbl YCTOMYMBOCTH JIMOPOOHBIX CHUCTEM.
bricTpas u meanenHas xoaryisauusa. Kunernka xoarynsuuu no CMOJIyXOBCKOMY. 3aBUCUMOCTD
YyCla YaCcTULl pa3HOro nopsiaka oT BpemeHu. OCHOBHBIE MOJI0KEeHUs Teopun [epsaruna, Jlannay,
@epres, OpepOeka (JJJIPO). PacknuHuBaromee aaBieHHEe M ero coctasistoniue. OOiee
ypaBHEHHE JJIs SHEPTUM B3aUMOJAEWCTBUS JUCIEPCHBIX yacTull. [loTeHuManbHBIE KpHUBBIE
B3aMMOJENCTBUA 4YacTull. HelTpanu3anuoHHas M KOHLEHTpalMOHHas Koaryisauus. IIpasuio
[Iyneue-I"apau.

Monyns 7. CTpyKTypooOpa3oBaHUe U CTPYKTYPHO-MEXaHHUECKUE CBOMCTBA JTUCTIEPCHBIX
CUCTEM

Tumnsl cTpykTyp, 00pasyromuxcs B AUCIEPCHBIX cUCTeMaX. B3auMocBsA3b MEXIY BHJIOM
NOTEeHLMaIbHON KpuBOHl B3aumosencTBus yactull (o teopuu JJIDPO) n TUIOM BO3HUKAIOIINUX
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cTpykTyp.  KoOarymsiMOHHO-TUKCOTPOIIHBIE M KOHJIEHCAlHOHHO-KPUCTAJUIN3allMOHHBIE
CTPYKTYpBHI.

Peonornueckuii Meron ucciaeaoBaHUS OUCIEPCHBIX cucTeM. OCHOBHBIE MOHATUS M
UJcalbHbIE 3aKOHBI Pe0JIOTUU. MoenupoBaHue peoJorn4eCKUX CBOMCTB TEI.

Knaccudukanus AUCIEPCHBIX CHUCTEM 10 CTPYKTYPHO-MEXaHHMYECKUM CBOMCTBAM.
Bs13koCTh JKMIKHMX arperaTUBHO YCTOMYMBBIX IUCIEPCHBIX CUCTEM. YPpaBHEHUs OWHIITEWHA,
[lItaynuarepa, Mapka - XayBuHka. Peojormdyeckue CBOWCTBA CTPYKTYPUPOBAHHBIX
KHUJIKOOOPA3HBIX M TBEPIOOOPA3HBIX CUCTEM.

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX gacax
O01as TPYA0eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 5,0 180
AyJAUTOpPHBIE 3aHATHSL: 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)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eAMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 5,0 135
AYJAUTOPHBIE 3aHATHSL: 1,78 48
Jlexiuu (JIek) 0,89 24
JlaGopaTopHbie pabOThI 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«IIpouecchl U annaparbl xuMu4ieckoii Texnonorum» (b1.B.0O/1.12)

1. Heab aucHMNJIMHBI - BMECT€ C KypcaMd OOIIel XUMHYECKOH TEXHOIOTHH,
XUMHUYECKUX TPOIIECCOB M PEAKTOPOB U Jp. CBA3aTh OOIICHAYYHYIO U OOIICHH)XCHEPHYIO
MOATOTOBKY XMMHKOB-TEXHOJIOTOB Ha OCHOBE M3YYEHHS] OCHOB TMIPABIMYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX TMPOIECCOB XUMHUYECKONW TEXHOJIOTHH, YTO HEOOXOAMMO TpPH MOATOTOBKE
CIIELIMAJIMCTOB TI0 JAHHOMY HAIIPaBJICHUIO JUISI HAy4YHO-UCCIIEIOBATENBCKOW, pPacyeTHO-
AHAIUTHYECKOM, TPOU3BOJICTBEHHON M MPOEKTHO-TEXHOJIOTUYECKOU IS TEIbHOCTH.

2. B pe3yabrare wu3yyeHus [UCHUILUIMHBI oOyyaommiicss 10 Mporpamme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIIOCOOHOCTBIO NMPUMEHATH 0a30BbIC 3HAHUS MATEMATHUYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUIIAH, JUCHUIUIMH 00menpodeccCHoHalbHOTO I[HMKJIa B 00beMe, HEoOXOAMMOM B
npoeCCHOHAIBHOW ~ JIeATETbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB M PE3ylIbTaTOB MATEMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CHOCOOHOCTBIO TPUMEHSTh HABBIKM HCIIOJIB30BaHUSA (MOA PYKOBOACTBOM) METOJIOB
MOJIETTUPOBAHUS, OIIEHKH, MTPOTHO3UPOBAHMS W ONTHMHU3AIMN TEXHOJOTMYECKUX MPOLIECCOB U
CBOWCTB HAHOMATEPHUAJIOB, CTaHAAPTH3AIMU U cepTUdUKaIuu MaTepuayioB u mporeccon (I1K-4);

- CIOCOOHOCTHIO TPUMEHSTh HABBIKM HCIIOJIB30BAHUS TEXHOJOTUUYECKHX OTEpaIni,
000py/I0BaHMsl, HOPMAaTUBHBIX U METOJUYECKHX MaTePUAIOB MO TEXHOJOTMYECKON MOJArOTOBKE
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IPOU3BO/ICTBA, KAYECTBY, CTAHMAPTH3AIMN U CEPTU(PHKAIIMU OCHOBHBIX THIIOB HAHOMATEPUAJIOB
¥ HaHOCHCTEM HEOPraHWYeCKOW U OPraHWYeCcKOW MPUPOJbI (TBEPIBIX, KUAKHX, reJIe00pa3HbIX,
a’pO30JIbHBIX ), BKIIIOYAsl HAHOIUICHKHA U HAHOCTPYKTYPUPOBAHHBIC MTOKPBITHS, @ TAKIKE H3ICITHI
Ha UX OCHOBE M IIPOIECCOB IOJYYCHHUS C JJIEMEHTaMH >KOHOMHUYECKOTO aHalu3a M y4eTOM
IpaBWI TEXHUKH OE30IIaCHOCTH, MPOM3BOACTBEHHOH CaHHTAPHHU, IOXXKAPHOI OE30IMaCHOCTH H
HOpM oxpanbl Tpyna (I[1K-6);

3HamMb:

- OCHOBBI TEOPHH IEPEHOCAa HMMITYJbCa, TEIUIa W MAaCChl; IPUHIUIBI (PU3UUECKOTO
MOJICJIIMPOBAHHsI IPOLIECCOB; OCHOBHBIC YPAaBHEHHS [BIHIKCHUS JKHIKOCTEH; OCHOBBI TEOPHU
TEIUIONEePEIaui; OCHOBBI TEOPHU MAaccolepeauyd B CHCTeMax CO CBOOOTHON M HEIOABHIKHOM
rpaHuneil pasnena (a3; TUIOBBIE MPOLECCHI XUMHYECKOH TEXHOJIOTHH, COOTBETCTBYIOIHE
armapaThl ¥ METOJIbI UX PacueTa;

- METOAbl TOCTPOCHUS OMIIUPUYCCKUX M TEOPETHUECKUX MOJENeH XHUMHKO-
TEXHOJIOTHYECKHX ITPOLIECCOB.

- OCHOBHBIC IIPHHIMITBI OPraHU3aLH IPOLIECCOB XMMHUYECKOW TEXHOJIOTHY;

ymemb:

- ONpEEeNATh XapaKTep ABMIKCHHS JKUAKOCTEH U Ta30B; OCHOBHbBIC XapaKTEPUCTUKU
IPOILIECCOB TEIUIO- MU MAacCONepeayr; pacCYUTHIBATh MMAPAMETPhl U BBIOMPATH alMapaTypy s
KOHKPETHOTO TEXHOJOTHYECKOTO MPOLIeCcCca;

- pacCUMTHIBATh OCHOBHBIC XapaKTCPUCTUKH XUMHKO- TEXHOJOIMYECKOTO MpoIliecca,
BBIOUPATH PAILIMOHATBHYIO CXEMY;

e1a0emn:

-METOJIJaMH TEXHOJIOTHYECKUX PACYCTOB OT/ACIBHBIX Y3JIOB U JIETANICH XUMHUYECKOTO
000pyI0BaHNS;

- METOJIaMH OIPEICIICHUSI  PAlMOHAJBHBIX TEXHOJIOTUYECCKUX PEKHMOB PaOOTHI
000pyI0BaHUs.

- METOJIaMHU aHaJIN3a U pacyeTa MpolecCOoB B IPOMBILUIEHHBIX alapaTax, BbIOOpa Ux
KOHCTPYKIUH, OIIPEIEICHHS TEXHOJIOTMUYECKHUX TIoKa3aTesiel paboThl anmapaTos.

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Mopayas 1. 'ngpoaMHaMuYecKue NMpouecchl M annaparbl XMMHUYeCKON TeXHOJIOTHH.
OcHOBBI TeopuH siBIeHUH niepeHoca. O011e 3aKOHOMEPHOCTH THAPOIUHAMUKH, TeIIoNepeaun
u Mmacconepenaud. JKuiakoctu U rasel. I'mapoanHamuka. TeueHue B TpyOax M KaHajax.
[Tono6HOe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPUU
rupoarHamMuyeckoro moaobus (Oinepa, PeitHonmpaca, ®pyna, TOMOXPOHHOCTH), HX
¢u3nueckuil CMBICK; NapameTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHE IBMXKEHUS
BA3KOH xuakoctu. Beibop ckopocteil motokos. Ilepemenienre xuakocTel ¥ ra3oB ¢ MOMOIIBIO
MaIlIMH, NOBBIIIAOIINX JAABJICHUE.

Mopayasb 2. TenJioBble npouecchl U aNNapaTbl XMMHYeCKON TE€XHOJIOTHH.

OCHOBHBIE TEMJIOBBIE MpOIECCHl B XHMMHUYeCKoil TexHojoruu. JuddepenunansHoe
ypaBHEHHE TepeHoca HHepru B (opme TemioThl. KOHBEKTHBHBIH MEPEHOC TEIUIOTHI.
PagnanTHbIi Teronepenoc. Temionepenaya B TOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Mopayas 3. [Ipoueccnbl M annapartbl pa3ziejaeHus TOMOTreHHbIX cucTteM. (OCHOBHBIE
Macco00MEHHBbIe MPOLECChI).

OcHoBbl MaccoOOMeHHBIX MpolteccoB. uddepeHnnansHoe ypaBHEHHE KOHBEKTHBHOIO
nepeHoca Macchl B OMHapHBIX cpenax. Macconepeaaya. MarepuaibHblil OalaHC HENPEPHIBHOTO
yCTaHOBMBIIErocs mporecca. Pacuer MaccOOOMEHHBIX MPOLIECCOB U alapaToB JJISI CHCTEM C
OJIHUM DPACIIPENEIAEMBIM KOMIIOHEHTOM.

Pacyer mnomepeuHoro cedeHus (IuMamMeTpa) KOJOHHBI; MpPENeibHO JOMyCTHUMas U
HSKOHOMHYECKH OINTHUMAaJbHas CKOPOCTH CIUIOMHON (a3bl. OCHOBBI pacyera BbICOTHI
MacCOOOMEHHBIX annapaToB C HENPEpPBIBHBIM M CTYNEHYaTbIM KOHTAakTOM ¢a3. Oouue
OPUHIUIBL YCTPOMCTBA M KJIAacCH(MKaLMs anmapaToB A MacCOOOMEHHBIX IPOLIECCOB B
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cucreMax «ra3(map)-KuakocTb». OCcOOEHHOCTH KOHCTPYKIIMM abcopOepoB. OCHOBBI pacdera u
anmapatsl TSl TACTUILISIUY.

Moayab 4. OcHoBHbIE THJApoOMexaHMuyeckue mnpouecchl. I[lpomeccsl M anmaparbl
pa3/ieieHusi reTeporeHHbIX CHCTEM.

Pa3znenenuie ®UAKMX M ra30BbIX METEPOTCHHBIX CHCTEM B IMOJ€ CUJ TSKECTH. TeueHue
Yyepe3 HETOJBUKHBIC 3EPHUCTHIC U IICEBIOOXKIKCHHBIC CIOU. DUIBTPOBAHHE CYCIEH3HA U
OUYHMCTKA ra30B OT MbUIeH HA QUIbTPaX.

4. O0beM y4eOHOMH JUCHHILJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akangem.
eIMHUIIAX qacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 10,0 360
AYJIUTOPHBIE 3aHATHSI: 3,56 128
Jlexuuu (Jlek) 1,78 64
ITpaktrueckue 3ansatus (113) 1,78 64
JlaboparopHbie pabOTHI 0 0
CamocrositesbHasi padora (CP): 4,44 160
Bua xonTpoJs: 3auer / 3k3aMeH 2,0 9K3aMeH
(72)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eIMHUIIAX Jacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 10,0 270
AYJAUTOPHBIE 3aHATHSL: 3,56 96
Jlexumn (Jlek) 1,78 48
[Tpaktnueckue 3austus (I13) 1,78 48
JlaboparopHbie pabOTHI 0 0
CamocrositesbHas padora (CP): 4,44 120
Bua xonTpoJs: 3auer / 3k3aMeH 2,0 9K3aMeH
(54)

AHHOTanus padoyeil NporpaMMbpl AU CHMILIMHBI
«T"'a30¢a3Hble nponeccyl moryyenusi Hanomatepuaion» (61.B.0/1.13)

1. Heap qucuunauHbl: npuoOpeTeHne 3HaHUM O (PU3MUECKUX U XMMHYECKUX MEeTOoJaxX
NOJy4YeHUsT HaHOMaTepHuajoB B Ta3oBoW ¢a3ze, B TOM YHCIE HAHOYACTHI, HAHOHUTEH U
HAaHOTPYOOK, IUICHOK M MOKPBITUHA, MAaCCUBHBIX HAHOCTPYKTYPUPOBAHHBIX U MHKPOMOPHUCTBIX
MaTepUaoB.

2. B pe3yabraTe wu3yYeHUs] IUCHUILUIMHBI OOYy4YalOIIMiicd 1O mporpamMme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIOCOOHOCTBIO TPUMEHSATh HAaBBIKM HCIOJNb30BAaHUS TMPUHIUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCIBITAHUNW M AMATHOCTUKM W3JEIMH U3 HAHOMATEpUaloB U
MPOIIECCOB HX TPOU3BOJCTBA, OO0pabOTKM © MOAU(UKAIMU, BKIIOYas CTaHJApPTHBICE U
ceprudukanronnsie ucnsitanus (I1K-3);

- CIOCOOHOCTBIO NPUMEHSATh HABBIKM MCIIOJNB30BaHUS (MOJ PYKOBOACTBOM) METOJOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUSA W ONTHUMU3ALMU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKANUU MaTepraioB u nporeccoB (I[TK-4);

- CIOCOOHOCTHIO TPHMEHSATh HABBIKM HCIOJb30BAaHUS TEXHOJIOTMYECKUX OIepalui,
000py/10BaHNUsl, HOPMAaTUBHBIX U METOJUYECKHX MAaTEpHUaOB MO TEXHOJIOIMYECKON MOJrOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUHN U CEPTUPHUKAIIMA OCHOBHBIX TUIIOB HAHOMAaTEPUAJIOB
Y HaHOCHCTEM HEOPraHW4YeCKOW W OpraHM4ecKOW MPHUPObI (TBEPABIX, KUAKUX, reie00pa3HbIX,
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a’p030JIbHBIX ), BKJIIOYasi HAHOIUIEHKH M HAHOCTPYKTYPUPOBAHHbBIE MOKPBITUS, a TAKXKE U3JEIUN
Ha UX OCHOBE U IPOLIECCOB IOJIYYEHUS C IJIEMEHTaMU DKOHOMUYECKOIO aHalIW3a U Y4ETOM
IpaBUI TEXHUKU O€30MaCHOCTH, MPOU3BOJICTBECHHON CaHUTAapHM, MOKapHOH Oe30macHOCTH U
HOpM oxpanbl Tpyna (I[1K-6);

- CHOCOOHOCTBIO NPUMEHATh HAaBBIKM HCIONb30BAHUS TEXHUYECKHX CPEICTB UL
U3MEPEHUS] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYyYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaioB u u3aenaui u3 Hux (I1K-7);

3HAMb:

- (PU3UKO-XMMHUYECKHE OCHOBBI METOJIOB TOJYYEHHs HAaHOYACTUIl U HAHOMATEPUAJIOB B
razoBoiu (ase;

- OCHOBHBIC (HM3MYECKHE M XHMHUYECKHE METOJAbl TMOJydYeHHs HAaHOYACTUI[ H
HaHOMAaTepHAaJIOB B Ia30BOil (pa3e u mepcreKTUBBI UX IPUMEHEHUS,

- OCHOBHBIE TEXHOJIOTHYECKHUE OTNEPAIUN U 000PYLOBaHHE IS MTOTyYSHHUsSI HAHOYACTHUL] U
HaHOMAaTepHaJIoB B ra30Boil (ase;

- TpeOOBaHUsI K KauecCTBY ChIpbs U IOJIy4a€MbIX IPOLYKTOB Ul Pa3IMYHbIX METOJIOB
HOJIy4EeHHUsl HAHOYACTHIl 1 HAHOMaTepHasoB B Ta30Boi (aze;

ymemn:

- BBIOMpaTh HEOOXOIMMBIN METOJ CHHTE3a HAHOYACTHUI] U MOJIy4YeHHs] HAHOMAaTEepHajoB B
ra3oBoii (aze ¢ yuerom TpeOOBaHUN K Ka4eCTBY MPOAYKTA M SKOHOMHYECKUX MTOKa3aTeleH;

- ONTUMHU3UPOBATh MapaMeTpbl BBIOPAHHOTO METO/A CHHTE3a MOJ KOHKPETHbIE LEIH U
3a/1a4i;

gnademsn:

- HaBbIKAMHU MHCIIOJIb30BaHUSI TEXHUUYECKHUX CPEACTB I HM3MEPEHUs] U KOHTPOJIS
OCHOBHBIX  I1apaMETPOB  TEXHOJOTHMYECKUX  IPOLECCOB  IOJyYeHHs  HAHOYACTHLl U
HaHOMAaTepHaJIOB B ra30BOH ¢ase;

- HaBBIKAMU aHaJIM3a HAYYHO-TEXHUUYECKOW JIUTEpaTypbl B 00JaCTU METO/IOB MOJIyYSHHS
HAaHOYACTHI] 1 HAHOMATEPHaJOB B Ta30BOM (hasze.

3. KpaTkoe coep:kaHue AU CHHUILIUHBI

1. BBegenmne. Bapuantbhl kjJaccupukanvmu MeTOAOB MOJYyYeHUS] HAHOYACTUL U
HaHOMaTepuayioB. PuU3NUeCKUe, XUMUYECKUE, OMOJIOTHYECKHEe U KOMOMHUPOBAHHBIE METO/IBI.
OcoOeHHOCTH MOJTy4€HUs HYJIb- OHO-, JIBY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

2. ®u3uyeckne MeTObl MOJIy4YeHHs1 HaHoYacTul. Bosronka-aecyonmumarus. CrnocoOsl
MOJIBOJA HSHEPrUM JUIsl BO3TOHKHM (MCIOJB30BAaHUE BHEIIHUX HarpeBaTeliel; pe3UCTUBHBIN,
IUTa3MEHHBIN, JTy4eBOM M AJIEKTPOHHO-Ty4eBOi HarpeB). JlazepHas abnsanus. [ucneprupoBaHue
B JJIEKTPOAYTOBOM paspsjie. MexaHndyeckoe, yabTpa3ByKOBOE U JIETOHALMOHHOE M3MEIbYEHHUE.
Meton B3pBIBAIOIIMXCS MPOBOJIOK. DJEKTPOMCKpoBas spo3us. [lnasmenHas chepouansanus
yactull. KpuoreHHsle METOIbI.

3. ®@usuyeckHe MeTOAbl MOJYYCHHS MACCHBHBIX HAHOCTPYKTYPHPOBAaHHBIX
martepuanoB. VHTeHcuBHas muactudeckas nedopmanus. OOpa3zoBaHHE HAHOCTPYKTYp IpH
KpUCTANTU3alMM  aMOpQHU3UPOBaHHBIX clloeB. HampaBineHHass KpucTauimzauus aMop(HBIX
criaBoB U crekoin. Juddysus B TBepaom Ttene. IlpeccoBanue u criekaHue (pa3HOBUIHOCTH
criekaHus). IHTeHCUBHas TU1acTHUYecKast 1eopMarus.

4. ®duspyeckue MeTOAbI IMOJYYeHHMs IUIGHOK M MNOKpbITHH. [loimB m ero
pPa3sHOBUAHOCTH (KamleJIbHbI METOJ, CIMHUHIOBaHME). Merton morpyxeHusa. Hambuienue
(TepMHuuecKoe, ANIEKTPOHHO-Ty4YeBoe, MarHeTpoHHoe). [lonarue 06 snurakcun. MonekymsipHo-
nyueBas snuTtakcus. MlonHas nmiuianranus. @opMupoBaHHE KBAHTOBBIX TOUEK M ITPOBOJIOK IpU
noHHoM cuHTe3e. Juddysuonnsie wmeronasl. CrpyiiHble Meroasl. Jlutorpapus u
Ha"onuTorpadus. [IyukoBsle METOABI HAHOIUTOTpa(UU: PIEKTPOHHAS, HOHHAS!, PEHTT€HOBCKAs.
MeToabI 30HI0BOM HAHOTEXHOJIOTHH.

5. ®dusnyeckne MeToAbl INOJY4YeHHMS HAHOHHTeH M HAHOTPYOOk. Bosronka-
necyonmumanus. Jlazepras abmsmus. JlucneprupoBaHue B JIyroBoM paspsne. Pacmernenue
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CJIOHMCTBIX BCIICCTB. Hanwinenne mniaeHOK co CTPYKTYPHBIM HECOOTBCTCTBHUEM CBOMCTB U HX

npeoOpa3oBaHue.
6. Xummnuyeckme MeTOAbI IMOJYYeHHs] HAHOYACTHMLl B ra3oBoil ¢ase. Peakuuu
TEPMUYECKOTO pasziokeHus. Peakuuu Tuma raz — TBepaoe Teso. Peakuuu XUMHUYECKOIrO

OCaXICHMSI U3 Ta30BOI (a3bl U UX PA3HOBUAHOCTH.

7. XumMHu4ecKHe MeTOAbI MOJIyYeHHUs IICHOK M MOKPBLITHH. XUMUYECKOE OCAXICHUE
METAJIOOPTaHUYECKUX  COeOUHEHM M3  ra3oBoil  Qas3pl.  Onurtakcua.  OcaxiaeHue
(byHKIMANM30BaHHBIX HAHOYACTHUI] HAa ()YHKIMATU30BaHHON MOJIOKKE.

8. Xumuueckue MerToabl MOJYyYeHHS] HAHOHUTEH W HAHOTPYOOK. DopMHUpOBaHUE
YIJIEPOJHBIX U HEYTTIEPOAHBIX HAHOTPYOOK M3 BEIECTB CIOUCTOIO CTPOCHHUS U M3 BEIIECTB CO
CTPYKTYpHBIM HecOOTBeTCTBUEM. KaranmuTudeckuii MUpoiau3 yrieBoAopoJaoB. MaTpuyHbiit
MeToA (MaTpHIIbI-HAHOHUTH, MaTPHUIIbI-HAHOCKBAXKUHBI, MOJIEKYJIIpHBbIE MaTpuLbl). MeTos map-
KUAKOCTb-KpUCTAII. XUMHUYECKOe MOAM(PHUIMPOBaAHNE HAaHOTPYOOK. Peakuumu B mojoctu
HAaHOTPYOOK. DIIEKTPOXUMUYECKUE METOBI.

9. MeToabl MOJYy4YeHHS] MHUKPONMOPHCTBIX MATepPUANIOB. <SlIepHbIe» TpPEKOBbBIE
MeMOpaHbl. MeMOpaHbl M3 OKCHIOB QJIIOMHMHMS, TUTaHa M LHUPKOHMS, I10JIydaeMble
ANEKTPOXUMHUYECKUM OKUCICHHEM. MaTepHalsl ¢ BBICOKOH y/eIbHON MOBEPXHOCTHIO: 1[EOIUTHI,
MOJIEKYJISIPHbIE CUTA, AKTUBUPOBAHHBIE YTJIU.

10. KomOuHupoBaHHBIe MeTOAbl. MeXaHOXUMUYECKOE PEAKIMU U UX PAa3HOBUIHOCTH.
Bosronka meTanioB B cpejie akTUBHBIX I'a30B. XUMUYECKUE aKTUBATOPHI CIIEKAHUS.

11. Hanorexnousiorusi. [IpoOGrembl U JOCTHKEHHS HAHOTEXHOJOTMH B CO3JIaHUHU
MaTepuaioB, IpUOOPOB, YCTPONUCTB U MAILIUH HA COBPEMEHHOM 3Talle.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eAMHUIIAX yacax
O01mas Tpy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IUIAHY 4,0 144
AyIUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
JlaGopaTopHble paboThI 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ader ¢
OLICHKOM
Bunpsl yaeOHOM paboThI B 3agerHbIX B actpon.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexiuu (JIek) 0,44 12
[TpakTrueckue 3anstus (I113) 0,45 12
JlaGopaTopHble paboThI 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Kuakodasnbie MeToabl cHHTE3a HaHoMaTepuaiaos» (b1.B.O/1.14)
1. Hdeap AUCHMIUIMHBI - TpHOOpeTeHHe OOy4aromMMUCS 3HAHUNH M KOMIETEHIUH B
00JacTH MOJIy4€HHsl HAHOYACTHI] U HAHOMATEPHAJIOB B )KUJIKUX Cpeax.
2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI OO0y4yaloIMiici 1O mporpamMmme
MATUCTPATyPhI J0JIKEH:
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Obnaoams cnenyrommmu o0mekynbTypHbiME (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUS MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH, JUCIHMIUIUH 00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOoIMMOM B
npoecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJ0OB, METOJOB M PE3YyJIbTAaTOB MaTEMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMeHTa bHOTO uccienoBanus (OITK-1).

- CIIOCOOHOCTBIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBIE IPEJCTABICHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MPHU MEPEXOe UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJHO
U JByXMEPHOE), O BIMSHUU pa3Mepa Ha CBOMCTBA BELIECTB M MaTEpUasOB, B3aUMOJECHCTBUU
HAaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpysKarorei cpenoi (ITK-2);

- CIIOCOOHOCTHIO HPHUMEHSTHh HABBIKM HCIOJb30BaHUS (IO PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS U ONTHMHU3ALMU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMAaTEPHAJIOB, CTAHJAPTH3ALUH U cepTUHUKALUU MaTepuaioB u npoueccoB ([1K-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEpPHAOB W HAHOCHCTEM
HEOPTraHWYECKON (METAJUIMYECKUX U HEMETAUIMYECKUX) U OpraHu4YecKol (MOJMMEpPHBIX U
VIIEPOAHBIX) MPHUPOABI  (TBEPABIX, JKUIKUX, TeIe00pa3HbIX, a’dpPO30JbHBIX), BKIIOYas
HAHOIJIEHKW M HAaHOCTPYKTYPUPOBAHHbIE MOKPBITHS, JJI PELICHUS MPOU3BOJICTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATHUX MATEPUAIOB ISl 3aJaHHBIX YCIOBHUM AKCIUTyaTallld C
y4yeToM TpeOOBaHUIl TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJIOBEYHOCTH,
9KOJIOTHYECKUX mocieaAcTBui nx npumenenus (I1K-5);

3Hamy:

TEOPETUYECKHE OCHOBBI MPOIECCOB KPUCTAJUIM3AIUM B JKUIKHUX CpENax, OCHOBHBIC
(akTopbl, BAUAIOUIME HA pa3Mep U CKOPOCTb 00pa30BaHUs LIEHTPOB KPUCTAIUIM3ALUHU, CKOPOCTh
pocTa HAaHOYACTHIL;

3aKOHOMEPHOCTH  MPOTEKAIOIIMX  IPOLECCOB  IMpPU  CUHTE3€  HAHOYACTUILl U
HAaHOMAaTEpHAJIOB B XKUIKUX (azax;

0COOEHHOCTH XHMMHYECKHX, (U3NYECKHX U OHOJIOrMYECKHMX TIPOLECCOB CHHTE3a
HAHOYACTHI] U HAHOMATEPHAJIOB B )KHUJIKHX Cpeaax;

3aKOHOMEPHOCTH, MO3BOJIAIONIME MPOTHO3UPOBATh pasMep U MOPQOJIOTHUI0 HAHOYACTHIL
IPY UCTIOJIb30BAaHUH KHUJIKO(Da3HBIX METOJIOB CHHTE3A;

ymemy:

BBIOMPATH CIIOCOO CHHTE3a JUIsl OJTyYeHHsI HAHOYACTHUI] TpeOyeMoro pazmepa u popmsl,

HaXOJUTh W MCIIOJIB30BaTh JIUTEPATYPHbIE WCTOYHUKH, HEOOXOJUMBIE NJISl MOIY4YEHHUS
HaHOYACTHI] U HAHOMATEPHAJIOB PA3IUYHOM MPUPO/IBI, TUCIIEPCHOCTH U COCTABA;

MPUMEHSTh TEOPETUUYECKHE U MPAKTUUYECKHE 3HAHMS O CIOco0ax CHMHTE3a HaHOUYACTHI] U
HaHOMAaTepHaJIOB JUIs PELIEHNs] HEKOTOPBIX MCCIIEI0BATENbCKUX U MIPUKIIAIHBIX 337134,

enaodems.:

MeToAaMu paboThl ¢ HAYYHO-TEXHUUYECKOM, CIPABOYHOM JINTEpaTypOH W 3JIEKTPOHHO-
OMOIMOTEYHBIMU pecypcaMH IO TEOPETHMUYECKHMM M TEXHOJIOIMYECKMM acleKTaM CHHTe3a
HAHOYACTHI] U HAHOMATEPHAJIOB B )KHUJIKHX Cpeaax;

OCHOBHBIMM METOJIaMU CHHTE3a B JKMJKHUX CpelaX HaHOYacTHI] U HaHOMAaTepHasloB
Pa3IMYHON IUCIIEPCHOCTH U IPUPOJBI.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

1. BBenenue B CHHTE3 HAHOYACTHUI] U HAHOMATEPHAJIOB B XKMJIKUX Cpellax
1.1  OcHOBBI KpUCTAIIU3ALIMH B )KUJIKUX cpefax. KonaeHcalnoHHble IpOIecChl.

1.2 T'omorenHoe 3apojblieo0pa3oBaHue, TEPMOIUHAMUKA U KHHETHUKA
1.3 OcHoBHBIE (PAKTOPHI, BIUSIONIAE HA CKOPOCTh POCTa HAHOYACTHII

2. CuHTEe3 HaHOYaCTUI METOAAMH KOHTPOJIUPYEMOI'O OCAKICHUS
2.1  CunTe3 HAaHOYACTHII 30J10Ta U cepedpa
2.2  CuHTe3 NOoIyNpOBOJHUKOBBIX HAHOYACTHII
2.3 CHHTE3 MAarHUTHBIX HAHOYACTHIL

80



2.4  CuHTE3 HAHOYACTHI] CO CTPYKTYPOH sIAPO-000I09Ka
3. KomrmuiekcHple METOAbl CHHTE3a HAHOYACTHUII M HAHOMATEPHAIOB B IKHJIKHX
cpenax
3.1 OcHOBBHI 30Jb-T€JIb METO/A MOJYICHUS HAHOMATEPHAIIOB
3.2 ConbBO- U THAPOTEPMAIIbHBIN CUHTE3 HAHOMATEPUAJIOB
3.3 CuHTe3 HAaHOYACTHII TPY MUKPOBOJIHOBOM U YIBTPAa3BYKOBOM BO3JCHCTBUU
3.4 Kpuoxumuueckuid METO]I CHHTE3a HAHOYACTHUIL
3.5 DaexTpoXuMHUECKHE METO/IbI OTYUYCHUsI HAHOMATEPHAJIOB
3.6 Marpu4Hblli CHHTE3 HAHOYACTHI]
3.7 bBuonornyeckue METOIbI CHHTE3a HAHOYACTHUI 1 HAHOMATEPHAJIOB
3.8 Camoopranuzamus HaHOYACTHII.
4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnpix | B akanem.
eIMHUIIAX qacax
O01mas TPy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 5,0 144
AYJAUTOPHBIE 3aHATHSI: 1,78 64
Jlexumn (Jlek) 0,44 16
[TpakTnueckue 3austus (I13) 0,45 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHasi padora (CP): 3,22 116
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOM
Bunst yueOHOI paboThI B 3agerHbBIX B actpon.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh JUCIHHIJIMHBI 10 Y4e0HOMY IJIAHY 5,0 108
AYJAUTOPHBIE 3aHATHSL: 1,78 48
Jlexumu (Jlek) 0,44 12
[TpakTnueckue 3austus (113) 0,45 12
JlaGopaTopHbie pabOThI 0,89 24
CamocrositesbHas padora (CP): 3,22 87
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ager ¢
OLIEHKOM

AHHOTanus padoyeil NporpaMMbl AUCHHUILIMHBI
«MeTobI M IPUOOPHI 1JIs1 U3YUYEeHHs] HAHOYACTHII U HaHOMaTepuaioB» (B1.B.O/1.15)

1. Heap nucuMnJMHBI: SBJISETCS NPUOOpETEHHE 3HAHUM O CYHIECTBYIOIIHMX METOJax
UCCIIEIOBaHUSI HAHOOOBEKTOB ¥ HAHOCUCTEM U MPHUHIIMIIAX, HA KOTOPBIX OCHOBAHO COBPEMEHHOE
JUArHOCTHYECKOE M  aHaJuTHuYeckoe obOopynoBaHue. (OCHOBHOE BHHUMaHUE YJelsercs
(byHaaMEHTalIbHBIM IPUHIUIAM, GU3NUYECKUM MpeieaM Pa3InYHbIX METOI0B U UX TOYHOCTHBIM
XapaKTepUCTHKAM.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4yalOIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadams cnepyrommumu oomekynbTypasiMU (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MPUMEHSATH OCHOBBI METOOB MCCIIEOBAHMS, aHAIN3A, JUATHOCTUKH U
MOJICJINPOBAHUsI CBOMCTB HAaHOMAaTEpPHAIOB M HAHOCHUCTEM HEOPraHMYECKOM M OPraHWYeCcKOn
HOPUPOIBI, B TBEPJIOM, JKUAKOM, I'eJIc00pa3HOM, a3p0O30JIbHOM COCTOSTHUH, BKJIIOUYasi HAHOIUIEHKU
Y HaHOCTPYKTYPHPOBaHHbIE MMOKPBITHS, BHYTPEHHNE U BHEIIHUE I'PaHUIBI pa3fena (a3, a Takxke
(U3MYECKUX U XUMHYECKUX MPOLIECCOB B HUX MK ¢ ux ydactueM (OIIK-3);
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- CIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCMHOJIB30BAHUS MPUHLUUIOB M  METOAUK
KOMIUIEKCHBIX HCCIIEIOBAaHUI, WCHBITAaHUNH M AMATHOCTUKM M3JEIMH U3 HAHOMAaTEpUaloB U
MPOLIECCOB HX TMPOU3BOJCTBA, O0pabOTKM © Moaudukanuu, BKIOYas CTaHJApTHbIE U
ceprudukanuonnsie ucnsitanus (I1K-3);

- CIOCOOHOCTHIO MPUMEHSATh HAaBBIKM HCIOJNb30BAHUS TEXHUYECKHX CpPEICTB s
U3MEPEHUS] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYyYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaioB u u3aenaui u3 Hux (I1K-7);

3Hamy:

- (U3UKO-XMMHYECKHE OCHOBBI METOJOB HCCICJOBAaHUS, aHaIM3a W JTUArHOCTUKHU
HAaHOMATEpPHAJIOB U HAHOCHCTEM;

- (pu3muecKue OCHOBBI CKaHUPYIOIIEH M MPOCBEUYMBAOLICH 3IEKTPOHHOW MUKPOCKOIINH,
TYHHEJIbHOM U aTOMHO-CHJIOBOM MUKPOCKOIIHH;

- (hu3uyecKre OCHOBBI CIIEKTPOCKOIMHMYECKUX U NU(PPAKIHOHHBIX METOIOB M3yYCHHS U
aHaJIM3a HAHOCHCTEM U HAaHOMAaTepHaJoB

- BUJBI U YCTPOMCTBO OCHOBHBIX MPHOOPOB ISl MCCIECIOBAHMUS, aHAIN3a U TUarHOCTUKU
HAHOMATEPHAJIOB M HAHOCHCTEM;

- OCHOBHBIE TpeOOBaHUs K O0OBEKTaM aHaiu3a Ui Pa3IMYHbIX METOIOB MCCIEIOBAHUS,
aHaJIM3a U JTUATHOCTHKU HAHOMAaTepUaIoB U HAHOCUCTEM,

ymemy:

- BpIOMpaTh HEOOXOAMMBIM METOJ aHaiu3a U JUAarHOCTUKHM  HAHOYACTHII,
HAaHOMAaTEpHaJIOB U HAHOCUCTEM B COOTBETCTBUU C MIOCTaBICHHOMN MCCIIEA0BATEIbCKOM LIETBIO;

- OIICHHBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pPE3YJIbTATOB aHajdn3a HAHOYACTHUI[ U
HAaHOMAaTEpHaJIOB;

- MPOBOAUTH CPAaBHEHHUE PE3YNIbTATOB, MOJIYYEHHBIX PA3HBIMH METO/IaMU;

enademsn:

- HaBbIKAMHU HCMOJIb30BAaHUS PA3TUYHBIX TEXHUYECKUX CPEICTB Ui U3MEPEHHS U
KOHTPOJISI OCHOBHBIX [1aPAMETPOB HAHOYACTHULl U HAHOMATEPUAJIOB;

- HaBbIKaMU aHAJIN3a MOJTYYEeHHBIX PE3YJIbTaTOB.

3. KparTkoe coep:kaHue JUCHUTIHHBI

Beenenne. OcCOOEHHOCTH HCCIIEIOBAaHUS HAHOOOBEKTOB M HAHOCUCTEM. MeToabl
U3y4eHUs (U3MKO-XMMHUYECKUX MPOLECCOB B HAHOCHUCTEMAax, (U3MUYECKUX, XUMHUYECKUX U
OMOJIOTHYECKUX CBOWCTB M HKCIUIyaTal[MOHHBIX XapaKTEPUCTUK HAaHOMAaTEpUaJOB, YCTPOMCTB,
npuOOpoB U U3JeNUi Ha UX ocHOBe. Crienu@uka JTUHEHHBIX U3MEPEHHUM, XUMUYECKOT0 aHaINu3a
U ONpeeeHNus CTPYKTYPHBIX MapaMeTpoB HaHOOOBEKTOB. TpeGoBaHUs K TOUHOCTH W3MEPEHUI
U METPOJIOTUYECKUM XapaKTEepUCTUKAM METOJOB aHaju3a M JIMarHOCTUKM HAHOYACTHI[ U
HAaHOMAaTEPHAJIOB.

Mukpockonnueckne MeToabl. OCHOBHBIE TIOHSTHS: YBEJIMYEHHE MHUKPOCKOIA,
N0JIE3HOE yBEIMUYEHHE, AU(PPAKIIMOHHBIN Tpeaes MPOCTPAHCTBEHHOTO pa3pellieHns ONTHYECKOTO
MUKpockorna. [IpHHIMIBI TOCTPOECHUS YBEIMUEHHOT0 n300paxenus. [Ipubops! ¢ napaiienbHbIM
U TIOCIIeI0oBaTeNbHBIM (pOopMUpOBaHUEM H300pakeHHs. [IpuHIMI mOCTpoeHus: u300paxeHus B
pacTpoBoM (CKaHHMpYIOIIEM) MHUKpockore. IIpocTpaHcTBeHHOE paspelieHre W TiyOuHa
PE3KOCTH.

du3uyecKe OCHOBbI JJIEKTPOHHON MHKPOCKONMMH. OMHUCCHS  AJIEKTPOHOB.
TepMoaIeKTpOHHAs U BTOPUYHAS 3JIEKTPOHHASL SMHUCCUs. ABTORJIEKTPOHHAS (I10JIEBas) SMUCCHSL.
OddexT TemnoBbIX ckopocTed. MCTOUHHMKHM 3IEKTPOHOB  (PJIEKTPOHHBIE IYIIKH) IS
IIEKTPOHHBIX MHUKPOCKONOB. Tumbl mcnonp3yemblx KaroaoB. IIpenmymiecTBa ¥ HEIOCTATKH
KaTOJ/IOB C aBTORJIEKTPOHHOM sMuccueil. [lonstre 00 31eKTpOHHON ONTHKE, MATHUTHBIE JIMH3BI.
BakyymHBIE yClIOBUSL A4S PA3NIMUHBIX THUIIOB  JIEKTPOHHBIX MHKPOCKOMNOB. (OCHOBBI
B3aMMOJICHCTBUS 3JIEKTPOHHOTO ITy4Ka CPEIHUX SHEPruil ¢ TBepAbIM TesioM. [Ipober 3neKkTpoHoB
B TBepAOoM Tesie. OCHOBHBIE B3aUMOJIEHCTBUSL — YIPYroe M HEYIpyroe paccesHue. Bropuunas
AIIEKTpOHHAsE 3MHccus. ['eHepanuss TOPMO3HOTO U XapaKTEPUCTHYECKOIO PEHTTEHOBCKOTO
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m3nydeHus. Oxe-3pPexT u 0Ke-dJIeKTpPOHHAs SMHUCCHA. PaguannoHHbIE NOBPEXKACHUSA
UCCIIeIyeMOTo 00beKTa. J{eTeKTOpbl HH(POPMATHUBHBIX CUTHAJIOB B 3JICKTPOHHON MUKPOCKOIHH.

IIpenenpHbIe BOZMOKHOCTH 3JIEKTPOHHON MUKPOCKOIIMH

PacTpoBasi 3jexkTpoHHas MuKpockonus. OOmas cxeMa W TPUHIMI JEHCTBUA
pacTpoBOro 3JEKTPOHHOIO MHKPOCKONA. THIBI KAaTOAOB, HCIHOJB3yEMBIE B PacTpOBON
JJIEKTPOHHOM MHUKPOCKONIMH. VX CpaBHUTENBHBIE IIPEUMYIIECTBA M HENOCTATKU. Pexum
PETUCTPALIMM  MEUICHHBIX BTOPUYHBIX DJJIEKTPOHOB. JIETEKTOp MENJIEHHBIX BTOPHYHBIX
ANIEKTPOHOB. Mexanusm  (opMupoBaHust KOHTpacta u3o0pakeHus. KanreH-3QQexT.
[IpocTpancTBeHHOE paspelieHne W MHGPOPMATUBHBIE BO3MOXXHOCTH. OrpaHuyeHus Ha
XapaKTEePUCTHKN 00pa3la — TEeIUIo- M DJIEKTPONPOBOAHOCTh. Pexum permcrpauuu oOpaTHO
paccesHHbIX IEKTPOHOB. MH(opMaTHBHBIE BO3MOXXHOCTH, IMPOCTPAHCTBEHHOE pa3pelleHHe,
IIpUMEHEHHEe. PacTpoBBI DJIEKTPOHHBIM MHUKPOCKOII — CPEACTBO H3MEPEHHs JIMHEHHBIX
pa3smepoB B HaHOuMana3oHe. KanuOpoBka B HaHOJMaNa30He. JMHEHHbIE MEPhl B HAHOJUAMa30He.
IIpenenbHbIE BOBMOXHOCTH PAaCTPOBOM 3JIEKTPOHHOW MUKPOCKOIIMH IIPU U3MEPEHUN JIMHEMHBIX
pa3mMepoB HaHOOOBEKTOB. IIpocTpaHcTBEHHOE pa3peleHHe.

IIpocBeunBaomas 31eKTpOHHAs MUKpockonus. OOmas cxeMa ¥ MPUHIUN JEHCTBUS
IPOCBEUUBAIOIIETO  AJIEKTPOHHOIO  MHKpOCKomna. Peanmuzanus  peXuMOB — HaOIOACHUS
n300pakeHus (TEMHOE M CBETIIOE MOJIe), MUKPOIU(pakuuu. DnekrpoHorpadus. MexaHU3MbI
(dopMHpOBaHUS KOHTpAacTa M300paXeHUS B IPOCBEUMBAIOLIEM 3JIEKTPOHHOM MHKPOCKOIIE.
[IpocBeunBarOUIMil 3JEKTPOHHBI MHKPOCKOI KaK CpEACTBO H3Y4YEHHMs] HAHOOOBEKTOB.
[IpenenpHble BO3MOXHOCTH IPOCBEUMBAIOLIETO 3JEKTPOHHOIO MHUKpockoma. TpeOoBaHuUS K
00BEKTAM UCCIIEIOBAHMU.

Ckanupyromasi 30H10Basi MHKpockonusi. OCHOBHblE (DU3MUYECKHE NPUHIMIIBI
CKAHMPYIOLIEH 30HJOBOM MMKPOCKONMH. TyHHEIbHas M  aTOMHO-CWIOBAas  30HJO0Bas
MUKpocKkonus. MHpopMaTHBHBIE BO3MOXKHOCTU M IPOCTpaHCTBEHHOE paspemieHre. OCHOBHbIE
AJIEMEHTBI CKAHMPYIOLIErO0 30HJOBOrO MHMKpockomna. [IpuMeHeHMe IIpu HCCIIeOBaHUU
HaHOOOBEKTOB M JIMHEWHBIX U3MEPEHUSIX B HAHOIMAMA30HE.

PenTreHocnekTpajbHblii MUKpoaHaau3. ['eHepanyss peHTreHOBCKOIO M3JIy4eHUs IIPU
B3aUMOJECHCTBUH AJIEKTPOHOB c TBEPABIM TEJIOM. OcHoBHbIE IIPUHLIAIIBI
PEHTTEHOCIEKTPAIBHOTO aHaIN3a. XapaKTepUCTHYECKOE PEHTIEHOBCKOE H3IIydyeHHE. 3aKOH
Mo3nu. 3aKkOHOMEPHOCTH B PEHTTEHOBCKUX cnekrpax. CrnekrpaibHbele cepuu. TopMoO3HOE
PEHTIeHOBCKOE M3iaydeHue. [IpHHIMIBI pas3inoKeHHs PEHTTEHOBCKOTO H3JIYYEHHUS B CIIEKTD.
CrnekTpoMeTphl ¢ BOJHOBOM M DHEPreTHUECKON AMcrepcuei. PEHTreHOBCKMIT MHMKPOAHAIN3 C
AIIEKTPOHHBIM ~ 30HJIOM. METpOoJorHYecKue  XapaKTepUCTHKU  (JIOKaJbHOCTb,  IMpeAes
OoOHapy’KeHHsI, JUAaNa3oH ONpeAesieMbIX COJACpXKAHUN, NUANa30H OIpPEeNIIeMbIX 3JEMEHTOB).
VYCTpOoUCTBO PEHTIEHOBCKOIO MHMKpOAaHanu3aropa. lIpHMHIMIBI KOJWYECTBEHHOIO aHaIU3a.
PeHTreHOBCKMII MUKpOaHaIU3 B IIPOCBEUMBAIOLIEH JJIEKTPOHHOW MUKpockonuu. IlpenenbHble
BO3MOKHOCTH.

DJIeKTPOHHasi cneKkTpockonus. Oxe CIEeKTPOCKONMS U PEHTTeHO(OTOIEKTPOHHAS
CIIEKTPOCKOIIHS. WNupopmaruBHbIe BO3MOKHOCTH. JlokanpHOCTH OIIpECIICHUN.
DKcrepUMeHTallbHble OCOOCHHOCTH peaju3alMd MeToA0B. Bakyymuble ycnoBus. [IpuHLIMIIBI
onpezaeneHuss (OPMbl HAXOXKICHHUS DSJIEMEHTOB — XHUMHUYECKUM cnaBur. JlokanbHas oxe-
CIEKTPOCKOIIUS C  JJIEKTPOHHBIM  30HIOM. lIpenenbHble BO3MOMKHOCTH  3JIEKTPOHHOMU
CIIEKTPOCKOITHH.

Macc-cneKkTpoMeTpusi BTOPMYHBIX HOHOB. OCHOBHbBIE (PU3MUECKUE SBICHHUS MpU
B3aUMOJICVICTBUM HMOHOB C TBepAbIM TenoM. KaromgHoe pacnbuienue. [Iponeccel moHuM3anuu,
KO3 PUIUEHTH OTHOCUTEIHHON 3J€MEHTHOW 4yBCTBUTEIBHOCTU. lIpuHIMIIBI neiicTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI Macc-cenaparopoB. Macc-CIIEKTpOMETpP BTOPUYHBIX HOHOB.
OcHOBHBIE 371eMeHTHl. TpeOoBaHUs K BaKyyMHBIM ycioBusaM. [loHATHE O pacmpeenuTeTbHOM
(mocnoiiHoMm) ananuze. JlokanpHOCTH ompeseneHus. [IpUHIUMIB KOJIMYECTBEHHOTO aHaIM3a.
KamuGpoBka npubopa mo riryOuHe. MeTpoJorHuecKkue XapakTepUCTUKU MacC-CIeKTPOMETPUU
BTOPUYHBIX MOHOB. BpeMs nposieTHast Macc-CneKTpOMETpHS.
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HNuTepdepomerprueckne MeTOAbl HM3MEPeHUs HaHomepeMemeHuid. [IpuHIMn
neicTBus  y1azepHoro wmHTEepdepomerpa. I[lpenenpHble BO3MOXKHOCTH HHTEPHEPOMETPUH.

CoBMelleHHbIE YCTAaHOBKM — DJEKTPOHHBIE U 30HJOBBIE MHKPOCKONBI C JIa3epPHBIMHU
UHTEpHEPOMETPAMH.
JAndpakunonHbie MeTOAbI HCCJIe0BaAHUS HAHO00bEKTOB. Hudpakmmst

PEHTTEHOBCKUX JIy4eld W 3JIEKTPOHOB. YpaBHenus Jlays, ypaBHenue Bynbda-Bparros. Casizb
YIJI0BOM IHUPUHBI AUPPAKIIMOHHOTO MaKCUMyMa M pa3Mepa o0jacTu paccesHus. ManoyrioBoe
paccessHHEe PEHTTEHOBCKMX JIy4edl M JJIEKTpOHOB. [IprMeHeHue [ HM3MEpeHus pa3MepOB
HAaHOYACTHII.

Metoasl  BbISBJIEHUSI  KBAHTOBO-pasMepHbIX J(Qd¢ekrToB. JromuHecneHuus,
paMaHOBCKOe paccesiHue. [[pumeHenrne XuMu4ecKux 30H0B.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnpix | B akanem.
eIMHUIIAX qacax
O01mas TPy10eMKOCTh IMUCHUIIMHBI 110 Y4e0HOMY ILUIAHYy 6,0 216
AYJAUTOPHBIE 3aHATHSI: 2,67 96
Jlexruu (JIek) 1,33 48
[TpakTnueckue 3austus (I13) 0,45 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHasi padora (CP): 2,83 102
Buja konTpoJisi: 3auet / 3k3aMeH 0,5 IK3aMeH
(18)
Bunst yueOHOI paboThI B 3agerHbBIX B actpon.
eIMHUIIAX Jacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 6,0 162
AYJAUTOPHBIE 3aHATHSL: 2,67 72
Jlexiuu (JIek) 1,33 36
[TpakTnueckue 3austus (113) 0,45 12
JlaGopaTopHbie pabOThI 0,89 24
CamocrositeabHas padora (CP): 2,83 76,5
Buja koHTpoJsi: 3a4er / 3k3aMeH 0,5 9K3aMeH
(13,5)

AHHOTauus padoyeii MPporpaMMsbl JUCIUTLIMHBI
«Bbuonornueckne HanocTpykrypon» (b1.B.0/1.16)

1. Heap JMCHUIUIMHBI - O3HAKOMHTH CTYIEHTOB C OCHOBHBIMH  KJIACCAMHU
OMOJIOTMYECKUX MOJIEKYJ, X CTPOCHHEM U (QYHKLHSAMH, 1aTh NOHATHE O CTPOSHUH U (PYHKIUSIX
OHMOJIOTHYECKUX HAHOCTPYKTYp B JKHBOHM NPHpOJIE HA MPHUMEPE YHEPTeTUYECKUX IPOIECCOB B
KJIETKe, IPOLECCOB T'€HEPUPOBAHUS, BOCHPHUATUS W MEpeAayd CHUTHAJIOB, MEXaHWYECKOIro
JIBYDKCHUSI.

2. B pe3yabraTe wu3y4YeHUs] MCHUILVIMHBI OO0y4YaloIiMiicd 1O mporpamme
0akaJjlaBpuaTa J10JI7KeH:

Obnadamys cnenyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO NMPHUMEHATH 0a30BbI€ 3HAHMS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUTUTAH, JUCIUIUIMH  O0IIenpopecCHOHaIbHOTO IMKIa B 00beMe HEoOXOJAWMOM B
npodeCCHOHATBHON  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pabOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3yJbTaTOB MaTEeMAaTHYECKOTO aHalu3a W
MOJIETTMPOBAHHMS, TEOPETUIECKOTO U dKCIIepruMeHTatbHoro uccienosanus (OI1K-1).
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- CHOCOOHOCTBIO HCIIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIC IPEJICTABICHUS HAyK O
CBOMCTBaxX BEIIECTB U MATEPHAJIOB MPU NMEPEXOJE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OAHO
U JBYXMEpHOE€), O BJIMSHUM pa3Mepa Ha CBOWCTBA BEILECTB M MAaTEpUasoOB, B3aUMOJCHCTBUU
HAaHOMAaTEePHAaJIOB M HAHOCHCTEM C OKpyskatoteit cpenoit (I1K-2);

3Hamb:

- CTPOCHHUE, CBOICTBA U OMONOTHYECKUE (PYHKIIUN OCHOBHBIX KJIACCOB OMOMOJIEKYIT,

- CTpOEeHHE U paboTy Hanbosee BaXKHBIX OMOJIOTMYECKUX HAHOCTPYKTYD;

- MOJICKYJIIDHBIE MEXaHU3Mbl BOCIIPUATHA, NEPEAaydl U MpruemMa WH(GOPMAIMHA B KUBBIX
CUCTEMAX;

- MOJIEKYJISIPHBIE MEXAHU3MBbI IIOJYYEHUS U XPAHEHUS SHEPTHH B )KUBBIX CUCTEMAX;

- MOJIEKYJISIPHBIE MEXAHU3Mbl MEXaHUYECKOTO JBUKCHMSI B )KUBBIX CHUCTEMAX;

ymemp:

- BUJIETh IEPCHEKTHBBI BO3MOXKHBIX OMOJOTMYECKUX, MEAMLMHCKUX U 3KOJIOTHYECKHUX
IPUJIOKEHNI HAHOTEXHOJIOTUH;

— CaMOCTOSITEIBHO OPUEHTHPOBATHCS B JINTEPATYpPE, IMOCBALICHHON MEIULUHCKAM U
OMOJIOTUYECKUM NPUIIOKEHUSIM HAaHOTEXHOJIOTUH;

- BECTU JIMAJIOT U COTPYAHUYECTBO C MPEACTABUTENIAMU MEIUIIMHCKUX U OMOJIOTUYECKUX
HayK,

enadems:

- HaBBIKAMH aHAJIHM3a HAYYHO-TEXHUYECKOH JINTEpaTyphl B 00JIaCTH CTPOCHHUS, CBOWCTB,
(GyHKLIUH 1 BO3MOKHOTO IPUMEHEHUSI HAHOCTPYKTYP OMOJIOTHYECKOTO MPOUCXOXKICHHSL.

- CIIOCOOHOCTBIO MCIIONIB30BAaTh HAa MPAKTUKE 3HAHHS O CTPOCHHUU M ()YHKIIMOHHPOBAHUHU
OMOJIOTMYECKUX HAHOCTPYKTYP, B TOM YHCJIE IIPU Pa3pabOTKe HOBBIX HAHOMATEPUAJIOB.

3. KpaTkoe coep:kanue AU CUUIIAHBI

1. BBenenne. Mecto OMOXUMHM CPEIU IPYTUX €CTECTBEHHBIX HayK. OOBEKThl N3yYCHUS
onoxumuu. CBs3b OMOXMMHM W HAHOTEXHOJIOTHH. bHOMHUMeTHKAa. YPOBHH OpraHH3aluu
Ouonornyeckux cucreM. buonornyeckne OOBEKThl KaK HAHOCTPYKTYpPhl W HAHOMAILWHBI.
DJIEMEHTHBIN COCTaB )KUBBIX OpraHn3MoB. Ocobasi posib BOJBI Ul dKUBBIX OPIraHU3MOB.

2. Kiuerku um Bupycbl. OCHOBBI KIETOUYHOW Teopuu. IIpokapHoThl U 3yKapHOTHI.
Crpoenue, (QyHKUMU M XapaKTepHbIE pa3Mepbl KJIETOYHBIX CTPYKTyp. CTpoeHHE BHUPYCHBIX
yactull. Knaccudukauus Bupycos. B3aumopeilictBue BUPYCOB ¢ KIETKOW. JIM30reHHBIH U
JUTUYECKUN MyTh. BUpychl kKak mpupoHbIE HAHOMAIIUHBI.

3. BeakoBble HAaHO00beKTbl. AMUHOKHCIOTBL: OIlpeneneHue, oodmas Qopmyna,
ONTHYECKas aKTUBHOCTb. buonormueckue (QyHKUMM aMUHOKUCIOT. CTpyKTypa aMHUHOKHUCIIOT.
HezamennmMble aMUHOKUCIOTHL. CTPYKTYpa M OMOJIOTHUeCKUe (PYHKIIUH MTENTH]IOB.

buonoruueckue QyHKIMM, XapakTepHbIE pa3Mepbl MOJIEKYd1 O€IKOB. YPOBHHU
OpraHu3alii CTPYKTypbl OenkoB. JleHaTypauus. HaHOCTpyKTypa KOJIJIareHOBBIX BOJIOKOH.
Crpykrypa u ¢pyHKIMN reMoriao0uHa. CTpykTypa U GyHKIIMH UMMYHOTJI00YJIMHOB.

Omnpenenenue, HOMEHKIaTypa U Kiaccupukanus (epmeHToB. OCOOEHHOCTH ACUCTBUS
(bepMeHTOB Kak Karaiau3aTopoB. CTpoeHue akTUBHOTO LIeHTpa (pepMeHTOB. MexaHu3M AecTBHs
bepMeHTa - TEopHUs HHAYLHPOBAHHOTO COOTBETCTBHS. OCHOBBI (DEPMEHTATUBHOM KHHETHKH:
BIUSHUE TemrepaTypsl, pH, koHueHTpanuu ¢epMeHTa U cydcrtpata. YpaBHeHHe Muxasnuca-
MenrteHn. Perynsanuss akTUBHOCTM (EpPMEHTOB — KOHKYPEHTHOE U  HEKOHKYPEHTHOE
MHTUOMpOBaHUE, aJJIOCTEpUUecKas peryisauus, KoBajieHTHas Moaudukanusa. Kackan
(epMEHTATUBHBIX peaKIfii Ha MpUMepe CBEPTHIBAHUS KPOBH.

Kodepmentsl. Ilpumepsr kopepmeHTOoB. DYHKIUM BUTAMHHOB KaK KO(EpMEHTOB.
Hpyrue pyHkuu BuUTaMUHOB. [IpMepsl BUTAMUHOB. ABUTaMHHO3.

4. YrjeBoaHble HAHOCTPYKTYpPbl. CTpoeHHe W OMOJOTHYECKHE (PYHKIIUU YTIIEBOJOB.
Monocaxapuasl. CTpyKTypHass M ONTHYECKass M30MEpUS MOHOCAXapHJOB, JHMHEWHBIE U
nukiauueckue Gopmbl. Jlucaxapuapl — caxapo3a W Jaktosa. llommcaxapuabl: 1LIEUTIONO3a,
Kpaxmajl, IJINKOT€H, HWHYJIHWH, XWTUH, THaJlypoHOBas Kuciora. HaHoCcTpykTypa KII€TOUHOU
CTEHKH PaCTEHHM.
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5. Jlunuabl u 6uojiorudyeckne MmeMOpanbl. bruosornueckue GyHKIUK U Ki1acCUPUKAIIHS
munuaoB. JKupusle kucnotel. Tpurmuuepunst. Bocku. @ochonunuapl. CTEpouibl, X0IeCTEpUH.
Kaporunouapi. TeprieHsl.

HanoctpykTypa KieTOYHOH MeMOpaHbl — JMIWAHBIA Oucioi, mnepudepudeckue u
uHTerpanbHble Oenku. DyHKIMM KIETOYHBIX MeMOpaH. MemOpaHHBIM TpaHCHIOPT: HmpocTas U
obneruennas auddys3us, akTUBHBIA TpaHcmopr. Mexanusm naeiicteus Na'/K'-macoca. Poib
VOHHBIX KaHAJIOB B IPOBEICHUH HEPBHOTO UMITYJIbCA.

6. HanocTrpykTypa ¥ QYHKIUM HYKJIEHHOBBIX KHMCJIOT. XHMHUYECKUH COCTaB
HYKJICHHOBBIX KHCJIOT, a30THCTble ocHoBaHMs. YmakoBka JI[HK, manocTpykTypa XxpomaruHa.
[TpyHIMIT KOMIUIEMEHTApHOCTH, BOJOPOJHBIE CBSI3M MEXJIY a30TUCTBIMH OCHOBAaHUSIMU.
Hanoctpyktypa nsoitnoit cnupanu JJHK.

CBolicTBa TI'€HETHMYECKOI'O KOJAa, CTpoeHHE TeHOB. OpraHuszanusi TIE€HETHYECKOIO
MaTepuaia, CTPyKTYpHbIE I'€Hbl M PEryJsaTOpHbIE y4acTKM. MHTpoHBI M 3K30HBL. MyTranuu u
daxTopsl, ux Be3biBaromue. Penapanus JJHK. [Ipumepsr HaceacTBeHHBIX 3a00I€BaHHIA.

[Iponeccsl mepenaum reHernueckord wuHGpopMmanuu. Perumkamus JIHK, crpoenue
perKaTuBHON BuikH. Tpanckpunuus, pabora PHK-mommmepassl. CTpoeHne TpaHCHOPTHOM
PHK. Ctpoenue u padota pu6ocombl. OCHOBHBIE CTaIUH MPOLIECCA TPAHCIIALUY.

7. MoJiekyJisipHble MeXaHU3MbI BOCIIPUSATHSA M NepeAavYd HHPOPMALHH.

HepBHas u rymopanbHas perynsauus opranuszma. llonstue ropmona. OcobeHHOCTH
JNEHCTBUSL TOPMOHOB. MOJIEKYJISIpHbIE ~MEXaHU3Mbl  JIEUCTBHUS T'OPMOHOB: MeMOpaHo-
ONOCPENOBAaHHbI M LUTO30/bHBIA MexaHu3M. Kiaccuduxamms ropmoHoB. CTpykTypa u
Ounonornyeckne (QYHKIMH HEKOTOPBIX TOPMOHOB THIOGHU3a W MNepuepuIecKux Keles.
I"'opMOHanbHbIE HAPYILIECHUS.

HepBhHas perynauus, crpoerue akcoHoB. CTpoeHHe U paboTa HEPBHO-MBIIIEYHOTO
cuHarca, Heiipomenuaropsl. Opransl 4yBcTB. [lonsTue penenropa. CTpoeHue U MOJEKYJISAPHBIN
MeXaHU3M paboThl 3puTenbHOro penentopa. CTpoeHHE M MEXaHHM3M pabOTHI CIIYXOBOTO
penentopa. MonekyJIsspHbIi MEXaHU3M BOCIIPUATHUSA BKyca Ha IPUMEPE Caxapo3bl.

8. Mexannueckoe aBu:xeHune. CTpoeHre MUKpOTpyOoueK. MonekyisipHasl CTpyKTypa U
paboTa KJIETOUHBIX pecHHYeK. BpalarenbHoe IBUKEHUE JKI'YTHMKOB KIETKH («HAaHOMOTODY).
CrpoeHue MbIIIEUHOM KIETKH, MuopuOpwiel. HaHocTpykTypa axkTMHA W MMO3MHA.
MonexynsapHbple MEXaHU3MbI MBIIIEYHOI'O COKPAILLEHUSI.

9. MoJiekyJsipHble MeXaHM3Mbl INpeBpallleHHs] JHEPrMH M BellecTBa B KHBBIX
cucremax. [lonste merabonusma, katabosnsMm M aHaOonusM. lleHTpanbHble MyTH OOMEHa.
KiroueBsie MeTabomuThl — mupyBat u aneTuiKoA. Makpospruyeckne MOJIEKYJIbI.

AdpoOHOe ¥  aHa’poOHOE OKMCJIEHHWE YIJEBOJOB. [ JIMKOIM3, €ro  CTaJuu.
[TupyBatrunporenasnas peakuus. uxn Kpebca. O6mumii MaTepuaabHbli U 3HEPreTHUYECKUN
6anaHc a3poOHOT0 OKHCICHUS TTIFOKO3bI.

CrpoeHue U pojb MUTOXOHJpHH. MexaHH3M OKHCIMTENBbHOrOo (ocHOpHINPOBAHUS,
COIPsDKEHUE TMPOLIECCOB OKUCIIEHUS M (PochopuinupoBaHusi, pojib MeMOpaHbl. MonekynspHas
OpraHM3alMs IbIXaTeIbHOMN IeTH.

doToCUHTE3, CBETOBAas U TEMHOBas CTaJuU. MarepuanbHbIi U dHEpreTHYecKuidl GaaHc
dotocunTe3a. CTpoeHue XJIOPOIUIACTOB, CTPYKTypa xjopodusuia. MexaHu3sM CBETOBOW CTaJluu
¢dorocunTesa. TemHoBas cragus poTocuHTesa, 1K KaibpBuHa.

10. HocTrxkenus U NepCHeKTUBbI pa3BuTHus HAHOOMOTEXHOJIOTHH.
Hano6uorexnonorusi.  Bo3moxkHble  OHMOJIOTHYECKME W MEIUIMUHCKHE  MPHIOKEHHS
HAHOTEXHOJIOTUU ¥ HAaHOMATEPHAJIOB.
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4. O0beM yueOHOW JUCUUIJIMHBI

Bunbr yue6HOM paboThI B 3auerHEBIX B akanem.
CAMHMIIAX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmm (Jlek) 0,89 32
[TpakTueckue 3arstus (I13) 0,89 32
CamocrositesibHas padora (CP): 3,22 116
Bux koHTpOJIsI: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH
Bunast yueOHoii paboThI B 3aueTHbIX B actpon.
CIMHHIIAX gacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 135
AYJIUTOPHBIE 3aHATHSI: 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 3,22 87
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer ¢
OLICHKOM

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«JJeKTUBHbIE TUCHUILIMHBI 10 (PU3HYECKOH KYJIbTYpe H CIIOPTY»

1. Heab AMCHUIUIMHBI - — OBJIQJICHUE CHUCTEMOW IMPAKTHMYECKUX YMEHUH U HaBBIKOB,
00eCTIeYnBaOIINX  COBEPIICHCTBOBAHUE  INCHUXO(U3UYECKHX  CIIOCOOHOCTEH;  pa3BHUTHE
CHOCOOHOCTEM HCMOIb30BaTh pa3HOOOpasHble (OpMbI (U3NYECKOH KyJIbTyphl, CHOpTa U
Typu3Ma JIsi COXpPAHEHUS W YKPEIUICHHS CBOETO 3[0POBbS M 30POBbS CBOMX OJHM3KUX B
IOBCEHEBHOM XHU3HM U NMPO(ecCHOHANIBHOW AEATENbHOCTH; (OPMHPOBAHHUE MOTHUBALMOHHO-
[ICHHOCTHOTO OTHOMICHUS K (DU3UYECKOH KyJabType, (U3MYECKOMY COBEPIICHCTBOBAHUIO M
CaMOBOCIIMTaHHIO, YCTAHOBKAa Ha 3/J0pOBBIH 00pa3 >KU3HU; OOyYeHHE TEXHHUYECKUM U
TaKTUYECKUM TPUEMaM OJTHOTO U3 BUIOB CIIOPTA.

2. B pe3yabraTe wu3y4YeHUs IMCUMILUIMHBI OO0y4yaloIMiici 1O mporpamMmme
0akajlaBpHaTa J0JIKEH:

Obnadamye cnepyromuMu o0mmekyabTypHbiME (OK) koMneTeHuusamMu:

—  CIIOCOOHOCTBIO K CaMOOpranu3anuu u camooodpaszosanuio (OK-5);

—  CIIOCOOHOCTBIO TOJIEP’KUBATh JOJDKHBIA YpOBEHb (PU3NUECKOI MOArOTOBICHHOCTH
JUTst 00eCTIeYeHUs TTOJTHOICHHOM COIMaIbHOM 1 ipodeccnonanbHoi nestenbHocTH (OK-7);

— CIIOCOOHOCTBIO  TPUMEHSATH  CPEACTBA  CAaMOCTOSITENBHOTO,  METOJMYECKH
NPaBUJIBHOTO MCIIOJIb30BaHUSI METOJI0B (PU3MUECKOTO BOCIIUTAHUS U YKperieHus 3/10poBbs (OK-
17);

— TOTOBHOCTBIO K JOCTIDKEHHIO TOJDKHOTO YPOBHS (PU3WYECKOH MOJIrOTOBICHHOCTH
Ju1st 00eCTIeYeHUsI OTHOLICHHOM COLMATIBbHOM U npodeccronanbHoil aestenpHoctr (OK-18);

—  3Hamb:

—  HayyHO-TIPAaKTUYECKHE OCHOBBI (PM3UUECKOM KyJIbTYpHI U CIIOPTA;

—  COIMAaJIHHO-OMOJIOTHYECKUE OCHOBHI (DU3MUECKON KYIBTYPHI H CIIOPTA;

—  BIUSHHUE O3/IOPOBUTEIBHBIX CHCTEM (H3MUECKOTO BOCIUTAHHUS HAa YKpEIJICHHE
310pOBbsI, MPOPMIAKTUKY MTPOHECCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX MPUBBIUEK;

— CImocoObl  KOHTPOJSI M OLEHKHM (U3MYECKOTO pa3BUTUS U (DU3HYECKOH
MIOJITOTOBJICHHOCTH;

— TpaBWIa U CIIOCOOBI IJIAHWPOBAHUS WHAWBHYAIBHBIX 3aHATHU Pa3IMYHON IIEJIeBON

HaIpPaBJIEHHOCTH;
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— cnoprusHble Tpaguuuu MXTHU-PXTY um. /I.1. Menneneesa.

- ymemn:

—  BBIIOJHATh MHIMBUAYAIBHO IOJOOpaHHbIE KOMIUIEKCHI 110 (PU3HYECKON KYJIbTYpE U
pa3IMyYHbIM BHJIaM CIIOPTAa;

—  OCYIIECTBJIATb CAaMOKOHTPOJIb 3a COCTOSIHUEM CBOETr0 OpraHu3Ma M COOJ0JaTh
IIPaBUJIa TUTUEHBI U TEXHUKU 0€30MaCHOCTH;

—  OCYIIECTBJIAITb TBOPYECKOE COTPYIHUYECTBO B KOJJIEKTUBHBIX (opMax 3aHATUI
($u3nUeCcKoil KyIbTypOii U CIIOPTOM;

—  BBINOJHSTH IPUEMBI 3aLIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

—  enademn:

— CpeICTBAaMM M METOJaMH YKPEIUIEHUS WHAWBUIYAJIBHOTO 370pOBbA, (PU3UYECKOTIO
CaMOCOBEPILICHCTBOBAHUS;

— JOJDKHBIM  YpOBHEM  ()M3MYECKOH  IMOATOTOBICHHOCTH, HEOOXOAMMBIM  JUIS
Ka4eCTBEHHOI'0 YCBOEHHUS MTPO(ECCHOHAIBHBIX YMEHUI U HaBBIKOB B IIpoliecce 00yueHus B BY3e,
Ui O00ECTIeYEeHHUs] TOJHOLCHHOW COMUATBbHOW M TPOPECCHOHATBHON NEATEIbHOCTH MOCTe
OKOHYaHHUs y4eOHOTr0 3aBEICHNUS;

—  TEXHWYECKHMMH U TAKTUYECKMMU HaBbIKAMH B OZHOM M3 BUJOB CIIOPTA.

3. KpaTkoe coaep:kanue QTUCHUIITHHBI
Kypc aucuumminzel « QJIeKTHBHbIC JUCHUIIIHHBI 110 (PU3MYeCKOl KYJIbType U CIIOPTY»
peam3yeTcs uepe3 BapruaTHBHBIA KOMIIOHEHT (3JICKTUBHBIN MOYb) 328 akai. 9acoB / 246
acTp. 4acoB (BH/J] CIIOpTa IO BBIOOPY CTY/AEHTA), B 3aU€THBIC €IUHUIIBI HE IEPEBOIUTCS, SBIISIETCS
00s13aTEIIbHBIM JJIs1 HCTIOTHEHHUSI TIPH OYHOU (hopme 00YYeHUs..

ITporpaMMma paccunTaHa Ha U3y4E€HHUE AUCLUILINHBI « DJIEKTHBHbIC JHCHUIIINHBI 110
(pu3uyeckoii KyJIbType U CIIOPTY» B TEUEHHUE ILIECTH CEMECTPOB U IPEAIIOJATraeT, YTO
o0yyaroIuecss UMEIOT TEOPETUUECKYIO MTOAMOTOBKY B 00JIACTH JUCHMILIMHBI «Pu3nyeckas
KYJIbTypa ¥ CIOPT», 3aKAHYUBACTCS 3a4ETOM B KOHIIE KaKI0ro cemecTpa. KoHTpoub
yCIIEBAEMOCTH CTYACHTOB BEJETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.
IIpakTHyeckune 3aHATHA.

[IpakTryeckuii pa3zien mporpaMMbl peau3yercss Ha yueOHO-TPEHUPOBOYHBIX 3aHATHUSX B
y4eOHBIX TpyIIax 1o odmen Gpru3nueckoi NoAroTOBKE WK MO BHIOpaHHOMY BUAY CIOpTA.

[IpakTHyeckue 3aHATUSA TOMOTal0T IPUOOPECTHU OIBIT TBOPUECKOW MPAKTUIECKOM
JeSITEIbBHOCTH, Pa3BUBAIOT CAMOCTOSITEIbHOCTh B (PU3NYECKON KYJIbTYPE U CHOPTE B LIEIAX
JOCTH>KEHUS (PU3MUECKOTO COBEPILIEHCTBA, TOBBIIAIOT YPOBEHb (DYHKIIMOHAIBHBIX U
JIBUTATEIbHBIX CIIOCOOHOCTEN, HAPaBIeHHO (POPMUPYIOT KaueCTBA U CBOMCTBA IMYHOCTH.

[TpakTryeckuii pa3zien BKIOYAeT B ce0sl moapas3aessl: o olmel pu3ndeckoit
noaroroBke (ODII) u cneunansHOM pusnueckoit noaroroske no Bugam crnopra (COII).

Y4eOHO-TpEHUPOBOYHBIE 3aHATUS 0A3UPYIOTCS HAa MIMPOKOM HMCIIOJIb30BAaHUU
TEOPETUYECKUX 3HAHUN U METOAMYECKUX YMEHUH, Ha IPUMEHEHUH Pa3HOOOpa3HbIX CPE/ICTB
(bu3M4ecKoil KyIbTyphl U CIIOpTA.

VY nensercs BHUMaHUE BOIIPOCcaM IIPOBEJCHHS] COPEBHOBAHUH (TIpaBUila COPEBHOBAHUM,
cucTeMa po3bITphILIeH, onpeiesieHue nodeauresnent, 000py10BaHHE U HHBEHTaph).

Kputepuem ycnenmHoct 0cBOeHUsI yueOHOT0 MaTepuaa sIBIsieTCs SKCIIepTHasl OLleHKa
IPEeroJIaBaTessl, YUUTHIBAIOLIAS pecyIApHOCHb NoCceweHUsl 00A3aMeNbHbIX Y4eOHbIX 3aHAMULL,
BBITMIOJTHEHHE YCTAHOBJICHHBIX Ha JaHHBIN CEMECTP KOHTPOJIbHBIX HOPMATUBOB (TECTOB) OOIIEH
¢u3nUecKoil U CHOPTUBHO-TEXHUYECKOM MOATOTOBKH JUISl OT/IENBbHBIX TPYI pa3InyHON
CIIOPTUBHOW HANPABICHHOCTH.

Mopnyis 1. OCHOBBI IOCTPOCHHS 0310POBUTENbHOI TPeHupoBKH. Teopernyecko-
MeTOAHYECKHE OCHOBbI PU3MUYECKOM KYJbTYPbI M CIIOPTA.

1. O3znmopoBUTENbHAS HATIPABIEHHOCTh — KAK BAKHEHIIIUN MTPUHIIUATI CUCTEMBI (PU3UYECKOTO
BocriuTanusi. OCHOBBI TOCTPOEHUS 03/TOPOBUTEILHON TPEHUPOBKH.
2. OU3KYIBTYPHO-030POBUTENBHBIE METOAUKHU U CUCTEMBI.
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3. OneHka cocTOsTHUS 37J0pOBbs M (PU3NUECKON TOATOTOBIEHHOCTH 3aHUMAIOIIUXCS
(bu3nUecKoil KyIbTypoil U CIIOPTOM.

Monayasb 2. /IBUrarejibHble BO3MOKHOCTH YeJI0OBeKa — BOCIUTaHUe (PU3HMUECKUX KAYeCTB.
BO®CKITO.

1. [TosiBnenue u BHeapenue komiuiekca ['TO

2. Bocnuranme puznyeckux KauecTB 00yqaronmxcs (OTIeIbHbIe KaYeCTBEHHBIE CTOPOHBI
JBUTATEILHBIX BO3MOKHOCTEH YeIIOBEKa).

Mopyas 3. MeToauka opraHu3aliii ¥ NPpoBeJeHUs CHOPTHUBHBIX COPEBHOBAHMUI H
(PU3KYJIbTYPHO-MACCOBBIX MEPONIPUATHH.

1. XapaKTepuCTUKa CIIOPTUBHBIX COPEBHOBAHUN M (PU3KYIBTYPHO-MACCOBBIX MEPOTPUSTHIA.
2. ®denepanbublii 3akoH 0T 04.12.2007 Ne 329-03 «O ¢dusnyeckoi KyJIbType U CIIOpTE B
Poccuiickoit @enepanuny. Opranuzaiys CIOPTUBHBIX MEPONPUATUN. FIHBEHT-MEHEIKMEHT B

cropTe.

3. OcHoBHbIe TIOHATHs 3TUKH criopTa. Fair Play. [Ipodunaktika HapyieHuit ClOpTUBHOM

aTukH (0opbba ¢ gonmHroM B criopte). BAJIA.

4. O0beM yueOHOH THCHHUILINHBI (BAPMATUBHbIN KOMIIOHEHT)
B CemecTphbl
Bun yuebHoit paboTbl aKazeMm. I I Il v \Y Vi
qacax
OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 328
Y4eOHOMY IJIAHY
KonraktHas patdora (KP): 328 32 66 66 66 66 32
[Tpaktuyeckue 3ansatus (I13) 328 32 66 66 66 66 32
Buja uTOroBOro KOHTPOJIS: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4eT | Yer YeT YeT | 4Yer | 4Yer
B actp CemecTpbl
Bup yaeOHo# paboTh qacax I | 11 \V4 Vv Vi
OO0mast Tpy10eMKOCTh M CHUILIHHBI 110 246
Y4eOHOMY IIaHy
KonraktHas patdora (KP): 246 25 49 49 49 49 25
[Ipaktuueckue 3ansatus (I113) 246 25 49 49 49 49 25
Buj nrtoroBoro koHTposs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH 4eT | der qeT 4yer | Yer | uer

4.4.3 IucuMniMHbl BAPUATUBHOM YAaCTH (IUCUHUILIMHBI 10 BLIOOPY)

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
Pyccknii si3pik 1 KyabTypa peun (B1.B./[B.1.1)
1. Heab aMCcUMNJIMHBI - TIOBBIIIEHHE OOHIeH M MpodeCcCHOHAIBLHOW KYyJIbTYphl pedH

cTyaeHTa ¥  (OpMHUpPOBaHME  IPAKTUYECKON

COBCPHICHCTBOBAHUHU JIMYHOCTH.

2. B pe3yabrare uU3yYeHHUS] IMCHUILIHHBI

0akaJjlaBpuaTa J10JI7KeH:

MOTPEeOHOCTH

B

CaMOpPa3BUTHUHU

u

o0yyamomuiicds 1m0 NporpamMmme

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccronanbHbiMu (I1K) komnereHusamMu:
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- CHOCOOHOCTBIO K KOMMYHHUKALIUM B YCTHOW M MUCBMEHHOW (opMax Ha PyCCKOM M
WHOCTPAaHHOM  sI3BIKAX JUIS PEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIbTYPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO JIOTHUECKH BEPHO, ApryMEHTHPOBAHO M SCHO CTPOUTHh YCTHYIO H
nucbMennyro peus (OK-10);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIMOHHO-KOMMYHUKAITIOHHBIC
TEXHOJIOTHH, TIJ00aibHble HMH(GOPMAIMOHHBIE pPECcypchl B  HAyYHO-HMCCJEI0BATEIbCKOU
JEeSITeIbHOCTH B OOJIACTH MaTEPHUAJOBEACHUS W TEXHOJIOTUM HAHOMATEPHaJOB W HAHOCUCTEM
(TIK-1).

3Hamy:

- (pyHKIMHU fA3BIKA KaK CpeAcTBa POPMHUPOBAHUS U TPAHCISIIMUA MBICIIH;

- cnenu(uKy yCTHON M MMCbMEHHOM peuu;

- cheprl 0OcTyKMBaHUS KHHXKHOM U Pa3rOBOPHOIL peun;

- CTWJICBBIE YEpPTHl U S3BIKOBbIE OCOOCHHOCTH JKaHPOB HAyYyHOrO M O(UIHAIBHO-
JIEJIOBOTO CTUJIEH peuH;

- HOPMBI JINTEPATYPHOTO S3bIKA;

ymemy:

- TpaHCPOPMUPOBATH MTUCHMEHHBIN TEKCT B YCTHYIO OpPMY peuu;

- OTVINYaTh KOJU(UIMPOBAHHYIO peUYb OT HEKOAU(PHUIIMPOBAHHOM;

- BBIJICIISATH CTPYKTYPHBIC SIUHUIIBI TEKCTA,;

- aHaJIM3UPOBATH TEKCT C TOUKHU 3PEHUS CTUIIEBBIX OCOOEHHOCTEH U 11e1eCO00pa3HOCTH;

- COCTaBJIATH JIMYHBIC TOKYMEHTHI B COOTBETCTBHH C HOPMAaTUBHBIMH TPEOOBAHUSIMU;

e1a0emo.

- KyJIbTypOi HayYHOH M JEJI0BOI peun B MUCbMEHHOM U yCTHOU (opme;

- ocHoBaMH J(PGEKTHUBHOH KOMMYHHKAIIMM B Yy4eOHOW U mnpodeccruoHaIbHOMI
NeSITETTLHOCTH.

3. KpaTkoe coaep:xkaHue JuCHUILINHBI

Monayns 1. BBenenue B mpeaMer

1.1. Pycckuii A3bIK M KyJIbTypa Pedd Kak IIPEAMET, KaK COCTAaBISIONIAs )KM3HEHHOTO YCIEXa.
OcHoBHbIE MOHATHS Kypca, BIMSHUE sI3bIKa Ha (JOpMHpOBaAHHE JIMYHOCTU yelloBeKa. Pycckuil
A3BIK KaK CIIOCOO CYIIECTBOBaHMS PYCCKOTO HAIIMOHAJILHOTO MBILUIEHUS U PYCCKOW KYJIBTYpbI U
KaK 3HaKOBasl CUCTEMa Mepeayn MHpopMauu, Tpedyromias 1aabHEeHIIero COBepIIeHCTBOBAHUS
Ha HOBOM J3Talle pa3BUTHS LUBWIM3ALMU. VcTopudyeckue cBelleHUs O pycCcKoM si3blke. HoBble
SBJICHUS B PYCCKOM SI3BIKE.
1.2. JlutepaTypHblii S3BIK M HENUTEpaTypHble THUIBI pedd.  TUOBl peueBbIX CUTyaluil u
(GyHKIIMOHAJIbHBIE PA3HOBUIHOCTH COBPEMEHHOI'O PYCCKOTO si3bika. POpMBbI peun (MUChMEHHast
U ycTHasi) U ux crneuupuka. PyHKIMOHAIBbHbIE CTUIM (HAYYHBIH, OQHUIMAILHO-AEIOBOM,
nyonuuuctuyeckuit). OT6op  A3BIKOBBIX CpPeICTB Ui obecrieueHus: HanOosee 3¢hdeKTUBHON
KOMMYHHKAIMH B OIIPEIEIICHHON CUTYal1H.

Monynsb 2. KynpTypa HaydHOH peuu U JAe0BOH peun
2.1. JIMHTBUCTHKAa Hay4HOro TekcTa. OCOOCHHOCTM HAy4YHOTO CTWJIS peud, crneuuguka
MCIIOJIb30BAaHUSl AJIEMEHTOB DPA3JIMUHBIX  SA3BIKOBBIX YpOBHEH B HaydyHOH peuu. SI3bIKOBbIE
Cpe/CTBa, CHelHalbHble MPUEMBbl U PEeYeBbIe HOPMBI HAyYHBIX pabOT pa3HBIX KaHPOB. JKaHpHI
YCTHOW HAYYHOU peuH.
2.2. OpunmanbHO-/1EI0BOM CTHIIb PEYH, €ro pasHOBUAHOCTH, cdepa ero GyHKIMOHUPOBAHMS,
’KaHPOBOE pa3Ho0Opasue; S3BIKOBBIE bopMyIibt OoQUIHATIBHBIX JTOKYMEHTOB;
MHTEpHALIMOHAJIbHBIE CBOIMCTBAa pycCcKON O(UIIMATBHO-IENOBOM MUCBMEHHON peun; IpaBuia
0oQopMIIEHHS TOKYMEHTOB; PEYEBOM ITUKET B TOKYMEHTE.

Monyinb 3. HopMaTuBHBIN acriekT
3.1. fI3pkoBast HOpMa, €€ POJbh B CTAHOBICHHH W (YHKIMOHHPOBAHUH JIUTEPATYPHOTO S3BIKA.
Opdosnuyeckre HOpMBI PYCCKOTO JIUTEPATYPHOT'O S3bIKA.
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3.2. Jlekcu4eckre HOPMBI PYCCKOTO JUTEPATYpPHOTO A3bIKA, MPUYUHBI HApyUIECHUS MX.
3HavyeHHE CIIOBA M JIGKCUYECKasi COUeTaeMOCTh. VHOS3BIUHBIE CJIOBA B COBPEMEHHOU pyCCKOM
peun. Pycckas ppazeonorus u BbIpa3UTEIbHOCTh PEUH.

3.3. I'paMmMaruueckue HOPMBI PYCCKOTO JHMTEPATYPHOrO S3bIKAa M CIIy4au WX HapyIICHUSI.
Tpyanble ciayyan ynorpeOJeHUSI MMEH CYIIECTBUTENbHBIX. V3MEHEeHMs, NpPOUCXOASIIUE B
ymoTpeOIeHNN MUMEH YUCIUTENbHBIX. CHHTAKCHYECKHE HOPMBI M KyJbTypa pedd. TpymHbie
Cy4yau MMEHHOTO W IJIaroJibHOro yrpasieHusa. CoriiacoBaHue MOJJIEKAIIEro U CKa3yemMoro B
dbopMmax yucna.

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHHIIAX gacax
O01as TPYA0eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) - -
[TpakTueckue 3anrsitus (I13) 0,89 32
CamocrositesbHasi padora (CP): 1,11 40
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer
Bunsr yue6HOM paboThI B 3aueTHBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 2,0 54
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) - -
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHasi padora (CP): 1,11 30
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
Kyabrypoaorus (b1.B./1B.1.2)

1. Heab AUMCHMIVIMHBI - TPHOOpPETEHHE CTYACHTaMH KOMIUIEKCHBIX 3HAaHUH O
NPUHIUIIAX ¥ 3aKOHOMEPHOCTSAX (DYHKIIMOHUPOBAHUS KYIBTYpHl B 0OmIecTBe, (OPMHpPOBAHUE
IIMPOKOTO CHEKTpa LEHHOCTHBIX OpHEHTAallMi, BOCIHUTAaHHE TEPIMMOCTH M YBAXKEHUS K
cUCTeMaM WJEaJlOB W [EHHOCTEH JApYyroro KyJIbTYpHOTO THWIIA, HWHTEIUIEKTyaJbHOE U
HPaBCTBEHHOE pa3BUTHE CTYJCHTOB.

2. B pe3yabraTe wu3y4YeHUs] IUCHUIUIMHBI O0Oy4YalOIIMiicd 1O mporpamMme
0akajaBpuaTa J0JI/KEeH:

Obnadamye cnepyrommumu o0mekynbTypHsiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIIOCOOHOCThIO K KOMMYHMKAaIlUM B YCTHOW M NMHCbMEHHON (popmMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKax JUIS  peIIeHUs 3a7a4  MEXKIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTHh YCTHYIO H
nrcbMeHnyo pedb (OK-10);

- CIIOCOOHOCTBIO HCITONIb30BaTh COBPEMEHHBIE HH(POPMAIMOHHO-KOMMYHHUKAITIOHHBIE
TEXHOJIOTUH, TIJI00anbHble WH(GOPMAIMOHHBIE PECYpChl B HAayYHO-HCCIIEIOBATENILCKOM
NEeSITETHHOCTH B OOJIACTH MaTEPHAJIOBEACHUS W TEXHOJIOTUM HAHOMATEPHAaJIOB W HAHOCHUCTEM
(IIK-1).

3HamMb:

- MOHATUIHBIN anmnapar KyJabTypOJIOTUH;

- TEOPETUYECKHE OCHOBBI KYJIbTYPOJIOTHH;

- YMETh OOBSICHUTH (PEHOMEH KYJBTYpPBI, €€ POJIb B UEJIOBEUECKOH JKU3HEACATEIbHOCTH;
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- (hOpMBI U TUIIBI KYJIBTYPBI;

- criocoObl MPUOOPETEHNUS, XPAHEHHS U TIepeiadll COLIMOKYIBTYPHOTO OIIBITA;

- 0a30BbI€ LIEHHOCTH KYJIbTYPHI;

- TEOPHUIO U UCTOPHUIO MEXKYJIBTYPHON KOMMYHUKALINY;

ymemy:

- IPUMEHSTH I0Jy4ECHHBIE 3HAHMS B IIPOLIECCE;

- 00nazaTh KyJIbTYPOJIOTMYECKOH KOMIIETEHTHOCTBIO, IPEAINOIAaralonel Haauuue
OIIPEIETICHHON COBOKYITHOCTY 3HaHUM;

- CaMOCTOSATENIBHO OCBaUBaTh LICHHOCTH MUPOBOW U OT€YECTBEHHOM KYJIbTYPHI,

enaoems:

- COBOKYIIHOCTBIO 3HaHHUI, 00€CHeuMBAIOUIMX IIMPOKYIO SPYIULMIO M KYyJIbTYPHBIH
Kpyrosop,

- HaBbIKaMM IPOJYKTUBHOIO [EJIOBOrO OOIIEHUS C IHPEACTABUTENSAMH Ppa3IHMYHBIX
KYJIBTYD,

- YB@)KCHHEM K KYJIbTYPHBIM LIEHHOCTSIM.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

OcHoBHbIE TpoOJieMbl Teopuu KyinbTypbl. Kynbryposoruss kak Hayka. [IpoGiema
IIPOUCXOXKACHUS U olpeaeNeHusl KylbTypbl. CHCTeMa KYJIbTYpbl, CTPYKTYpHasi LIEJIOCTHOCTb U
3aKOHOMEPHOCTH (PYHKIIMOHMPOBaHUA. Mozenu cucteMHoro nojaxoja. KynpTypa kak 3HaKOBO-
CUMBOJIMYECKasi cucTeMa. JluHaMuka W TUnosnorusanus KyiabTypbl. IIpoGiembl nuHamuku
KyJbTypbl. Tunosoruszauus KyiabTypbl. [IoHSITHE COBpEMEHHOU KyJIBTYphl MU POJIb POCCUICKOM
KyJBTYpHl B €€ nanbHeimeM pa3Butuu. [lommponnus MUpoBoi KylbTypsl. MUpP KyJIbTYpHI U €€
KyJIbTypHbIE MHpBL. B3aumojeiictBue KylbTyp: OCOOEHHOCTb, B3aMMOCBS3b, JHAJIOL.
JloMuHaAHTBI KyJIbTYpHOTO pa3sutus Poccun.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eIMHULIAX qacax
O01mas Tpy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 2,0 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexiuu (JIek) - -
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Buj koHTpoOJISI: 3a4eT / IK3aMeH 3auer
Bugpsl yaeOHOM paboThI B 3agerHbIX B actpon.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexiuu (JIek) - -
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Buj koHTpoOJISI: 3a4eT / IK3aMeH 3auer

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI
BoruncianrenbHasi MaTeMaTHKA B TeXHOJIOrMu HaHomaTepuasos (b1.B.JIB.2.1)

1. Heab AUCHUILIMHBI - HAYYUTH CTYJIEHTOB TEOPETUUECKUM 3HAHMSIM U NMPAKTUUECKUM
YMEHMSIM U HaBbIKaM HCIIOJIb30BaHHUS COBPEMEHHBIX MATEMAaTUYECKMX METOAOB C IPUMEHEHNUEM
nakera wmareMmarudeckux nporpaMmMm MATLAB nns pemienus mmpokoro Kpyra 3agad
BBIUMCIIUTEIBbHON MaTeMaTHKH.

2. B pe3yabraTe wu3y4YeHHUs] UCHUILUIMHBI oOOydawumiics Mo mporpaMmme
0akajaBpUaTa J0JIKEH:
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Obnaoame cnenyrommmu o0mekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUUIUIMH, JUCHUIUIMH  OO0IIenpoeCcCHOHATBbHOIO IUKIa B 00beMe HEoOXOIUMOM B
npodecCHOHANbHOM  JESITENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJ0OB, METOJOB M PE3YyJIbTAaTOB MaTEMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIeprUMeHTaIbHOro uccienosanus (OITK-1);

- CIIOCOOHOCTHIO MPHUMEHSTHh HABBIKM HCIOJb30BaHUS (IO PYKOBOACTBOM) METOJIOB
MOJICJIMPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS U ONTHMHU3ALMUU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMAaTEPHUAJIOB, CTAaHIAPTH3ALMH U cepTUUKAIUU MaTepraiioB u npoueccoB (I1K-4).

3Hamy:

- (U3UKO-XMMHUYECKHE W XHUMHKO-TEXHOJOTMYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS
MPOLIECCOB M3MEHEHUS arperaTHOro COCTOSIHMS Mapo(Ta30)->KUJIKOCTHBIX CHCTEM, PEaKTOPHBIX
IIPOLIECCOB U OCHOBHBIX IIPOLIECCOB Pa3JeJICHNs XUMUUECKON TEXHOJIOTUH;

- METOJbl M aJTOPUTMbI KOMIIBIOTEPHOTO MOJICIUPOBAHHUS OCHOBHBIX IPOILIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIOTHYECKUX CXEM XUMUYECKUX ITPOU3BO/ICTB,;

- TPUHLUIB TPUMEHEHUS METOJIOJIOTUM KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHUKO-
TEXHOJOTMYECKHUX IPOLIECCOB MPU aBTOMATU3UPOBAHHOM IPOEKTUPOBAHUU M KOMIIBIOTEPHOM
yIpaBIeHUN XUMUYECKUMU MPOU3BOICTBAMU;

ymemy:

pemars 3a7adyd KOMIBIOTEPHOTO MOEIMPOBAHUSA IPOIECCOB Mapo(Traso)-KUIKOCTHBIX
paBHOBeCHi1, aOCOPOIMH, TUCTHIUISLNAN, PEKTUPHUKAINN U KUAKOCTHON SKCTPAKIINH;

MPUMEHSTh TOJYYCHHbIC 3HAHUS MPU PEIICHUU MPAKTUUYECKUX 3a/1a4 KOMIIbIOTEPHOTO
MOJIEJIMPOBAaHUS OCHOBHBIX IIPOLIECCOB XMUMHYECKONM TEXHOJOTMUU TEXHOJIOIMYECKUX CXEM
XUMHUYECKHUX TPOU3BOCTB;

enademsn:

- METOJaM{ NPHUMEHEHHUs CTaHAAPTHBIX MaKeToB MpuKiIaaHbix mnporpamm (IIIIT) u
nakeroB Mojenupytouux nporpamm (IIMII) ans MopenupoBaHHs OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJIOTHU TEXHOJIOTHUECKUX CXEeM XMMHUYECKUX MPOU3BOJICTB.

3. KparTkoe coep:kaHue JUCHUTIHHBI

Beenenmne. llenn wu 3agaum  kxypca. KpaTkuil HMCTOpHYECKMH OYEpK pa3BUTHUSA
OTEUYECTBEHHON U 3apyOeKHOM BBIYMCIUTEIbHON MaTeMaTuKH. OCHOBHBIE ATalbl pa3pabOTKH U
peann3anyy aJropuTMOB Ha KOMIIBIOTEpAX.

Mopayas 1. BeruncnutenbHas mareMatuka. OCHOBHBIE 3Tallbl: pa3paboTKa U peaan3anus
aNropuTMOB Ha KommbioTepax. Cuctema xommbioTepHoil marematuku (CKM) MATLAB s
pelIeHns 3a/1a4 BIYMCIUTEIbHON MaTEMaTUKH.

Tema 1.1. Co3ganue M-mporpaMMm W OCHOBHblE  omepaTopsl  M-s3bIka
nporpammupoBanus MATLAB. Bapuantsl ctpyktypsl nporpamm Ha MATLAB,

Opranwusanus padouero crona DesktopLayout;

Ocuogubie oneparuu B CommandWindow;

OcHosuble omneparuu B Editor;

JIuHeHO opraHU30BaHHAs IporpaMMa (aJropuT™);

BerBnenuss ¢ OgHMM YCIOBHEM, HECKOJIBKMMH YCIOBHSAMH, BIIO)KEHHBIE, CO CIHUCKOM
ycnosuit. if, switch; nornueckue onepanuu and, or, not;

[{uKIBI CO CUETYMKOM, C MPENYCIOBUEM, C MOCTYCIOBHEM, C MPEPHIBAHUEM IOJIHBIM U
IpephIBAHUEM YAaCTUYHBIM, C 33JaHHBIM IIArOM CUETYMKA, C OTAENbHBIM OTCUETOM HTEpaluil;
for, while, break, continue; ¢ BbI30BOM (QYyHKIMI; € JHaJOrOM C TIOJb30BaTEIeM B
CommandWindow u B criermaibHBIX JHAJIOTOBBIX OKHAX;

Tema 1.2 CranpapTHble U HecTaHJIapTHbIE (QYHKUUMH M-s3bIka TPOrpaMMUpPOBAHHS U
ocHoBHbIe pemarenu (Solvers) MATLAB.

®dyHKIMK ¢ TpadruecKUM BBIBOIOM pe3yibTaTos; plot, subplot, surf, mesh, polar;

DyHKINYU ¢ YUCIIOBBIM BBIBOIOM pe3yibTatoB B CommandWindow;
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DYHKINHU C 3aMMUChIO PE3YJbTATOB B (paili;

OyHKIWH, BIOKEHHBIC B TJIABHYIO (YHKITHIO;

OYHKIHMH ¢ IEPEMEHHBIM YUCJIOM apTyMEHTOB;

OyHKIHH, BBI3BIBAIOIINE APYTYIO QYHKIIUIO, UM KOTOPOU TIepeaHo KaK apryMeHT;

Moayab 2. Bekropsl u matpuipbl. CucTteMa JUHEHWHBIX anreOpandecKux ypaBHEHHI
(CJIAY).

Tewma 2.1. O6patHas MaTpuiia. Y MHOKEHUE MaTPHII.

Omepartop inv;

Omneparopeistrcat, int2str, numa2str;

Omneparopsl length, min, max, mean, sort;

Omneparopsr dot, tril, triu, eye, zeros, ones, diag;

Omneparopsi rand, linspace, logspace, repmat;

Omneparopsi Size, det, trace, norm;

Tema 2.2. Metop ["aycca. MeTon mpocThIX UTEpALIHA.

Omneparopsi linsolve, rank, eig;

Tema 2.3. OOycOBIEHHOCTH CUCTEMBI. YHCII0 00YCIIOBIEHHOCTH.

Omneparopsl cond, rcond,;

Moayas 3. OOpaboTka pe3ysibTaTOB H3MEpPEHHUs OHOW BeNWYWHBL. [IpubmmkeHue
byHKIIUN

Tema 3.1. Kpurepuii CtprozieHTa.

Omneparopsr polyfit, polyval,

Tema 3.2. Annpokcumarusi.

Omneparoplsqcurvefit;

Tema 3.3. UnTepnonsauus.

Omneparopsl interpl, linear, spline, nearest;

Mopnyasb 4. UricieHHOE HHTETpUPOBaHUE

Tema 4.1. MeToapl IpIMOYTOIBHUKOB

OmnepaTopsl SUM, Mean;

Tema 4.2. MeToabl Tpanenui

Omnepatop trapz;

Tewma 4.3. Meton Cumncona

Omneparop quad, int;

Tema 4.4. Meton Hetotona-Koreca 8 nopsinka

Omnepartop quads;

Monayas S. YpaBHeHHE C OJHUM HEU3BECTHBIM

Tema 5.1. MeTtox nejreHus IOIoJIam

Omneparopsl conv, deconv, polyval, polyder;

Tema 5.2. MeTton KacaTeabHBIX

Omneparops! roots, poly, fzero;

Mopayasb 6. Cuctema HeTMHEHHBIX YpaBHEHUN

Tema 6.1. Meron HetoTona-Padcona

Omneparopsr solve, diff, subs;

Tema 6.2. MeToa NpoCThIX UTEPALIUN.

Omneparopsr simplify, collect, pretty;

Moayasb 7. OnHOMepHasi ONTUMHU3ALIMS

Tema 7.1 MeToasl OTHOMEPHOW ONTUMU3AIUN

Omneparopsr fminbnd,;

Moayab 8. MHOromMepHas ONTUMHA3ALUS

Tewma 8.1 MeTo/1bl MHOTOMEPHOM ONTUMHU3ALUN

Omneparopsr fminsearch, linprog, fmincon;

Monayasb 9. ludpdepennmanbHble ypaBHEHHS

Tema 9.1 Metoas! pemienust AudepeHnanbHbIX YpaBHEHUH.
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Omneparops! dsolve, diff;
3akii0ueHue. 3aKIIIOUUTENbHAS JIEKIUS 10 OJBEJICHUIO UTOTOB Kypca.
4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHUIIAX gacax
O01as TPYA0€eMKOCTh JHCHUIIHHBI 110 Y4eOHOMY IJIAHY 3 108
AyIUTOPHBIE 3aHIATHS: 0,89 32
Jlexmm (Jlek) - -
[TpakTuueckue 3arsitus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositeasHas padora (CP): 2,11 76
Bu1 kKoHTpoOJIsI: 3a4€T / IK3aMeH 3auer
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 3 81
AyYJAUTOPHBIE 3aHATHS: 0,89 24
Jlexumn (Jlek) - -
[Tpaktnueckue 3austus (113) 0,89 24
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,11 57
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ager

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
JluckperHasi MaTeMaTuka B Hanomartepuauaax (b1.B.[1B.2.2)

1. Heap AucuMmimHbl - GOpMHUPOBAHUE y CTYACHTOB CHCTEMbl OCHOBHBIX TOHATHUH,
UCIIOJIB3YEMBIX JUISI TIOCTPOCHUS BKHEUITUX MATEMAaTHYCCKUX MOJIEICH, ¥ MaTeMAaTHYECKUX
METOJIOB JIJIsl OTIMCAHUS PA3IMYHBIX MPOIECCOB.

2. B pe3yabtare wu3ydyeHus IUCHUIVIMHBI O00y4YalolHuiicsi MO TporpamMme
0akajaBpuaTa J0JIKEeH:

Obnadamye cnepyromumu o0mekynbTypHsiMu (OK), obmenpodeccronansupivu (OITK)
u npodeccuonansubiMu (ITK) komnereHmsmMu:

- CIMOCOOHOCTBIO TIPUMEHSATH 0a30BBbIC 3HAHUS MATEMATHYCCKUX U €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCIHMIUTUH oOmenpodeccHoHalbHOr0 IHKIa B 00beMe HeoOXoIuMoM B
npo(heCCHOHATLHOM  JCSITETLHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIUX  HAYK,
pa3pabOTaHHBIX B HHUX TMOAXOJOB, METOJOB M PE3yJIbTaTOB MAaTeMAaTUYECKOTO aHaiu3a |
MO/JICITUPOBAHHUS, TCOPETUIECKOTO M IKCIIepuMeHTaIbHOTO rcciaenoBanus (OIMK-1);

- CHOCOOHOCTBIO MPUMEHSTh HABBIKM MCIOJB30BaHUS (TIOJ PYKOBOACTBOM) METOJIOB
MOJICJTUPOBAHUS, OIEHKH, MMPOTHO3UPOBAHUS W ONTHMHU3AIMHA TEXHOJOTHYECKHX IPOIECCOB H
CBOWMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ANHU U cepTUHUKAIINN MaTeprasioB u mporeccoB (TTK-4).

3HaAmMb.

- OCHOBHBIE TOHSATHS U METOJABI JUCKPETHONH MaTEeMaTHKH, MAaTeMaTHMYECKUX METO/OB
pernreHus mpodecCHOHABHBIX 3aJ1a4;

ymems.

- TPHUMEHSATh MAaTEMaTHYECKHE METOJBI MPU PEIICHUU THUIOBBIX MPO(ECCHOHATHHBIX
3a/1a4.

61a0emn:

- METOJaMH MOCTPOCHHS MAaTeMaTUYECKOW MOJIENTH THUIOBBIX MPO(PECCHOHAIBHBIX 3a/1a4
U COJICpIKATEeIIbHON MHTEPIPETAIIUH TOJTYICHHBIX PE3YJIbTATOR.

3. KpaTkoe conep:xkaHue TUCHUILINHBI

Beenenue.
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Pone  nmuckperHol MareMaTMKM TpU  pa3pabOTKe M SKCIUIyaTallud  XUMHKO-
TEXHOJIOTMYECKUX CUCTEM.

DJIeMeHTbI TEOPUU MHOKECTB U aJiredpandecKkue CTPyKTypbl.

BBenenne B TUCKpETHYIO MaTeMaTHKYy. POl JUCKPETHON MaTeMaTHKH MpH pa3paboTke u
9KCIULyaTallud XUMHKO-TEXHOJOTMYECKUX CHCTeM. MHOXKeCTBa, OTHOUIEHHS U (DYHKIUH.
3amaHre MHOXECTB M OCyIIecTBICHUE omepauuii Hag HUMU. CrnocoObl 3amanus. Onepauuu
00BbEeIMHEHHUS, [IEPECCUEHUs], PA3HOCTH, JONOJIHEHUS U JeKapTOBa IPOU3BECHUA. AKCHOMATHKA
TeOprH MHOXeCTB. Anredpa Kantopa. MuHMMHU3anus MpeaCTaBICHUNA MHOXECTB. JlmarpaMmbl
Diinepa-Benna. bunapusie otHomeHus. CriocoObl 3agaHuss OMHapHBIX OTHOmIeHUH. CBOMCTBa
OuHapHbIX OoTHOUIeHUH. Pa3ouenns. OTHOMIEHNUS SKBUBAJIICHTHOCTH U mopsiaka. [lpeacraBnenue
N-apHBIX OTHONICHHWH OMHapHBIMH. AnreOpa oTHomeHud. OyHKIUU. UHBEKIUSA, CIOPBEKIUSI U
Oouekuus. AunreOpandeckue CTpyKTypbl. [lomyrpynmsl. Monowuasl. ['pynmer. Iloarpynmsr
[Muknuueckue rpynnsl. ['pynmnel moacraHoBok. M3omop¢usm rpynmn. CMmexHble KIacchl IO
noarpynmne. Hopmansaeie npenurenu. @axrop-rpymnmsl. Kombna: omnpeneneHus, CBONCTBA,
npumepsl. [Tosns.

DJIeMeHTHI Teopuu rpagos.

I'padbl. 3amanue u xapakrepuctuku rpados. Buabl rpados. Iloarpadsr. Matpuiist
CMEXHOCTH U uHIUAeHTHocTU. Crenenu BepmnH. Mapmipytsl Llenu. Iuknsl. PaccrosHue
MeXIy BepiinHamu. Juamerp u paguyc rpada. YHapHble 1 OMHapHbIE ONepalnuy Haj rpagamu.
Homonaenne rpada. YiganeHne u J00aBIeHWE BEpIIMH. YJalleHWe W Jo0aBieHHE pedep.
Otoxnectienne BepiinH. Pacmeruienune BepmuH. OObenunenue rpados. Ilepeceuenue
rpadoB. KomrmoneHTsl cBsi3HOCTH. Moctel. Bepmmnanas u pebepHas cBsi3HOCTh. CBSI3HOCTD
OpPUEHTHUPOBAHHBIX I'padoB. AJTOPUTM BBIYMCIECHUS CBSI3HOCTU. BHYTpeHHss yCTOHYMBOCTS.
BepmmaHoe uncio HezaBucuMocTH. PebepHoe uncio HesaBucuMocTu. BepmmHHoe u pedepHoe
nokpelTue rpada. Buemnss ycrolunBocTh. BepmmHHOe M pebepHOE 4YMCIO BHEIIHEH
ycToiunBocTd. LMKIIBI M pa3pe3nl. DHaepoBbl HUKIBL. ['aMIIbTOHOBBEI ITUKIIEL. [l1anapHocTs 1
ykiagka rpagos. 'panu minockoro rpada. Packpacka rpados. Xpomaruueckoe yucio. I'unoresa
yeTblpex Kpacok. [lepeBbsi. Ompenenenus. CpoiictBa. Teopema Komu. ®yHnameHTanbHas
cuctema 1UKIOB. OCTOB HAMMEHBIIETO Beca. YIOPSIOYEHHBIE AepeBbsi. bUHapHBIE nepeBbs.
JlepeBbst COPTHPOBKU. AJITOPUTM IOMCKA B IEPEBE COPTUPOBKH.

byaeBsl pyHKIHMH.

Anrebpa noruku. byness! pynkiuu. Crioco6sl 3aganus. byneBbl QyHKIMYM OJHON U ABYX
HNepeMEeHHbIX M HX cBoiicTBa. @opmynbl OyneBoil anredpsl. OCHOBHbIE 3aKOHBI OYieBOM
anreOpsl.  ODKBUBaJIEHTHOCTb  (opmyn.  [lpunmun  gBoiicTBeHHOCTH.  CoBepIICHHBIC
JTU3BIOHKTHBHBIE M  COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMalibHble (opmbl. CucTeMbl
AJIEMEHTApHbIX OyNeBbIX PYHKIMHI. DYHKIUOHAIBHO MOJTHBIE CUCTEMBI AIIEMEHTAPHBIX OYJIEBBIX
¢ynkuuii. Ilpumepbl (QyHKIMOHANbHO NOJHBIX Oa3ucoB. BakHeilme 3aMKHYTbIE KIIACCHI.
Teopema o ¢yHKIMOHaIbHOW moONHOTE. MuHMMH3anus OyneBbix (yHkumid. CokpalleHHas,
TynukoBass ¥ MuHHUManbHas ¢opmbl. Kaptel KapHo. Meron coueTaHuss MHAEKCOB U METOJ
Kyaitna. MuHuMH3anusi KOHbIOHKTUBHBIX HOpMabHBIX (opM. O030p MPHIIOKEHUH TUCKPETHON
MaTEMaTHKH. Pazpabotka 3¢ HEKTUBHOTO MaTEMaTH4ECKOr O, IIPOrPaMMHOTO,
MH(OPMALIMOHHOTO M  TEXHUYECKOr0 OOECledeHHsi Ha OCHOBE METOJOB JUCKPETHOU
MaTEMAaTHKH.

Hcuncienne BbICKa3bIBAHUI.

BBeneHne B MaTeMaTHUECKYIO JIOTUKY. KpaTkue cBeieHUs! U3 NCTOPUM MAaTEMaTH4YECKON
gorukd. Ponp MaTemaTuueckoil JOTMKM Tpu  pa3paboTKe M OIKCIUTyaTalldd XHUMHKO-
TEXHOJIOTHYECKUX cUCTEM. DopMalbHblE aKCMOMAaTHYECKUE CUCTEMbl. CHMBOIIBI, BBIPaKEHUS,
dbopMmyibl, akcuoMbl. [IpaBuiio BbIBOIa, HETTOCPECTBEHHOE CIIE/ICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMil. Jlornueckuii BoIBOJI. Akcrombl. [IpaBuiio modus ponens. Teopema AeAyKIuu u
npaBuino  cwmorn3ma. llomHota W HempoTMBOpedMBOCTh.  He3aBHCMMOCTH — aKCHOM.
Paspemmmocts Teopun. [lpyrume axcuomarusanuu. IIpoBepka BBIBOOUMOCTH € IOMOILIBIO
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UCcTUHHOCTHBIX Tabmuil. CekBennuu ['enmena. Monens mupoB Kpumke. Meron pe3osnroruit
Pobuncona. Metoz kiay3 Bonra. O6patssiii Metox MacinoBa (61aronpusiTHeIX HaOOpOB).

Hcuncienne npeiuKaToB U HeyeTKasl JIOTHKA.

Jloruka mpeaukaToB. ABTOMATH3allUsl JIOTHYECKOTo BbIBoJa. llepemennble, (hyHKIHH,
TEpMBbl, IpeIuKaThl, KBaHTOPHI, (opmyibl. OOnacte neiictBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE NepeMeHHble. IHTepnpeTannu, paBHOCHILHOCTh. Paco3naBanme 001e3Ha4MOCTH.
[Tpobnema paspemMMOCTH. AKCHOMBI M INpaBWJIa BbIBOAA HMCUMCIECHUS IpeaukaToB. Teopema
nenykuuu. HenpoTuBopeuMBOCTP M IOJIHOTA. DBbIHECEHME KBAHTOPOB U IpeABapeHHas
HopMmanbHast (opma. CkylneMoBCcKHe cTaHAapTHble (OpMbl. DpOpaHOBCKUI YHHBEPCYM U
Teopema DpoOpana. [logcrtanoBka u yHudukamus. Metoa pe3oronuil u ero noaHora. Crpateruu
merona pesomouuil. JIuzbroHkTel XopHa. IIpuHIMI JIOTMYECKOro MpOrpaMMHUPOBAHUS.
Heuerkne muoxectBa. Heuerkas iormka. llosBienne u cyrb HedeTkoctH. Dopmannzanus
HeueTkocT. DyHKIMS NpUHAUIEKHOCTH. JIMHrBUCTHYecKas mnepeMeHHas. Omnepauuu Hax
HEUETKUMH MHOXecTBamu. Heuerkas apudmeruka. Meroabl nedazsuduxanuu. Hederkue
oTtHoweHus. CraHzapTHble HE4YeTKHe Jjorudyeckue omepauuu. Hewetkuilt BbiBoj. Crenenu
VUCTUHHOCTH U CTEIICHU YBEPEHHOCTU. HedeTknii aHamor MeToaa pe30IroLuii.

Koneunbie aBToMaThl, MamHbl ThiopuHra-Ilocra, cJ105KHOCTh BHIYHCICHMIA.

DOnemMeHThl TeopuHu aBTOMaToOB. [IOHsATHE aBTOMATHOTO IpeoOpazoBaHusl MH(GOPMALUU U
KOHeyHoro aBToMaTa. CriocoObl 3a1aHus aBToMaToB. ABToMaTel Muiu 1 Mypa. [Iporpammuas u
anmnaparHas peajJu3alys aBTOMAaTOB. DKBUBAJEHTHOCTh U MMHHUMHU3ALMs aBTOMATOB. MallnHbI
Teropunra-Ilocra. @opmanuzanus MOHATUS AITOPUTMA U (HOpMalIbHBIE MOJEIM AJITOPUTMOB.
Mamuna TeropuHTra: onpeaeneHus, cBoiicTBa, rpadbl nepexonoB. Mammuna [locta. [Iporpammsl
s mamuH.  [IpoGnema  pacnosnaBanus. IIpoOiema  oCTaHOBKHM.  AJITOPUTMHUYECKU
Hepaspemmmbie podseMbl. CIOXKHOCTh alropuTMOB. Mephl ClOXKHOCTH. BpemeHHas u
€MKOCTHAsi CJI0XHOCTb. ACHMITOTHYECKAs CIIOKHOCTb, MOPAIOK CIIOKHOCTH, CIO0XKHOCTH B
CpeIHEM M B Xyauiem ciydae. TpynHopaspeunmble 3a1aud. HeperepMuHuUpoBaHHAs MallldHa
Teropunra. Kmaccet P u NP. NP-monsapie 3amaun. NP-monHoTa mpo0iemMbl BBIIOJHUMOCTH
dopmyn oruku BhICKa3biBaHUK. O030p MPUIIOKEHUI MaTeMaTHYecKou JIoruku. Hampasnenus
UCIOJIb30BAaHUs almapaTa MaTeMaTUYecKOW JIOTHMKU B 3a/layax MpPAaKTUYECKOH HH(POPMATHUKH.
Cneunduxanuss u  BepuHUKaus  NPOrpaMMHO-aNNApaTHbIX  IPOEKTOB,  JIOTUYECKOE
IpOTrpaMMHUPOBaHUE, TOCTPOCHUE OHTOJIOTHH, SA3BIKM OOIIEHHS HHTEIUIEKTYaJbHBIX areHTOB.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunpsl yaeOHOM paboTh B 3agerHbIX B akanem.
eIMHUIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3 108
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexumn (Jlek) - -
[TpakTuueckue 3anstus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,11 76
Buj koHTpoOJISI: 3a4eT / IK3aMeH 3auer
Bugpsl yaeOHOM paboThI B 3agerHbIX B actpon.
€IMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3 81
AyIMTOPHBIE 3aAHSITHS: 0,89 24
Jlexiuu (JIek) - -
[Tpaktuyeckue 3austus (I13) 0,89 24
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 2,11 57
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer
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AHHOTauus padoyeii mporpaMmMbl TUCUHUILTHHBI
dusnueckas xumust Hanomatepuaios (b1.B.J1B.3.1)

1. Heap JMCHMIVIMHBI - OBJQJETh 3HAHUSAMH OO0 OCHOBHBIX KHHETHYECKUX
3aKOHOMEPHOCTSIX ~IPOTEKaHHUs XMMMUYECKHUX IIPOLIECCOB, IYTSIX BBISBICHHUS METOJIOB,
MO3BOJISIIOIINX YCTAHABIMBATH MPUPOJY CKOPOCTh-OMPEACIIAIONIEH CTaJuu U JeJaTh BBIBOJBI O
BO3MO>KHOM MEXaHU3ME PEAKLUH, IOHUMAaTh POJIb KaTalu3a s XUMUUYECKON TEXHOJIOTHH.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
O0akaJjiaBpuaTa /10JI’KeH

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHmsIMH:

- CIIOCOOHOCTBIO MPUMEHSATH 0a30BbIe 3HAHUSA MAaTEMAaTHYECKHX U €CTECTBEHHOHAYUYHBIX
JUCHUIUIMH, JMCUUIUIMH OOMIenpo(eCCHOHABHOTO LUKIa B 00bEMe, HEOOXOIUMOM JUIs
npoecCHOHANBbHOM  NIeATENbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOUIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJ0OB, METOJOB M PE3YyIbTaTOB MaTEMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepruMeHTanbHoro uccieaoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOAOB MCCIIEOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJIMPOBAHUSI CBOMCTB HAaHOMATEPHAIOB M HAHOCHUCTEM HEOPIaHMYECKOM M OPraHnyecKou
IPUPOJIbI, B TBEPAOM, KUAKOM, T€I€00pa3HOM, a3pP0O30JIbHOM COCTOSIHUM, BKJIKOYAsi HAHOIIJICHKU
¥ HaHOCTPYKTYPHPOBaHHbIC MMOKPBITHS, BHYTPEHHUE U BHEUTHUE TPAaHUIIBI pa3zena (a3, a Takxke
(U3MYECKUX U XUMUYECCKUX MPOLIECCOB B HUX WK ¢ ux yuactuem (OI1K-3);

- CIOCOOHOCTBIO TMPUMEHSATh HABBIKM HCIIOJNB30BAHUS TEXHUYECKHX CPEICTB IS
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJOTMYECKUX IPOLIECCOB MOIYYEHHUS U
CBOICTB HAHOOOBEKTOB (KJIacTepoB, HAHOYACTHUILI, (YIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB u uaenuii u3 uux (I1K-7);

3HamMy.

- OCHOBHbIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX PEAKIIHii;

- TEOPUU XUMUYECKON KUHETUKHU, YT TEOPETUYECKOI0 pacyeTa CKOPOCTEH XUMHUUECKUX
peakuuii ¥ OrpaHUYEeHHs] B IPUMEHUMOCTH PACYETHBIX METOJI0B;

- OCHOBBI TeOpuH (HOTOXUMHYECKHX U IEMHBIX peaklMid, peakiuili B pacTBOpPax.
O0COOEHHOCTH MX CTaJUHHOTO MPOTEKAHUS U YCIOBUS OCYILECTBICHUS;

- OCHOBHBIE YEPTHl T'OMOIE€HHOIO M TE€TEPOTrE€HHOr0 KaTajlu3a, NPUYUHBI YCKOPEHUS
XUMHYECKOI0 IIpoliecca B MPUCYTCTBUU KaTaau3aTopa;

ymems.

- IPUMEHSATh TEOPETHUECKHE 3HAHUS U JKCHEPHUMEHTAIbHbIE METO/bl HCCIEIOBaHUS
¢u3nueckoil XUMHMM IS PpEIICHUS BOIPOCOB, BO3HHUKAIOMIMX IPU H3YYEHUM KHHETUKH
XAMHYECKUX PEAKIIUN;

- HaXOJIUTh CKOPOCTb U YCTaHABIMBATh MOPSAAOK XUMUYECKON PEAKIINY;

- TNPOBOJAUTH AaHAIU3 U KPUTHYECKH OLEHUBATh IOJYYEHHbIE 3KCIEPUMEHTAIbHbIE
JaHHbIe, 0000I1aTh U JeaTh 000CHOBAaHHBIE BBIBO/IBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

enaodems.:

- 3HaHUSAMH OCHOBHBIX 3aKOHOB XMMMUYECKOW KMHETHUKH, BIUSHUS Pa3IM4YHbIX (DaKTOPOB
(TeMmieparypsl, 1aBJI€HUS, KaTaIM3aToOpa) Ha CKOPOCTh XMMHUECKON peaKInH.

- KOMIUIEKCOM METOJOB ONPEIENIECHUs MOPAJKAa U CKOPOCTH PEaKLMH; MOAXOJaMHU AJIs
YCTaHOBJICHUS IUMUTUPYIOLIEH CTaIN U MEXaHU3Ma U3y4yaeMOl XMMHUECKON peaKIiu.

3. KpaTkoe coep:kaHue M CHUIIHHBI

XumMnuyeckass KuUHeTHKa. CKOPOCTh XMMHUYECKOM pEaKIUu, KOHCTaHTa CKOPOCTH,
HOPSIOK U MOJIEKYJISIPHOCTh peakiuu. KuHernka HeoOpaTUMbIX peakuuid 1-ro, 2-ro, 3-ro u
HyJIeBOTO TopsAAKoB. JuddepeHunanbHble U HWHTErpalbHbIE METOJbI OIpeNeieHUs] MOopsaKa
peakuuu. Crnoxhbsle peakiuu. [IpyHIMI HE3aBUCHUMOIO MPOTEKAHUS 3JIEMEHTAPHBIX PEaKLIHM.
OOpatumble, mnapamiedbHble U IOCJIENOBaTeIbHbIE peakiuu 1-ro mopsnaka. Ilpunnun
JUMUTHPYIOIIEN CTaANM MOCIEI0BATEIbHON XUMUYECKON peakunu. MeTo/| KBa3uCTallMOHAPHBIX
KOHIEHTpauui, o0nacTe MpUMEeHeHUs. BiusHue Temmeparypbl Ha CKOpPOCTb peakluu,
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npuOmmkenHoe mnpaBwio Bant-I'ohda. VYpaBuenue Appenuyca, auddepeHnmanpHas u
UHTETpaibHble (POPMBI ypaBHEHHs. DKCIIOHEHIIMANbHAs opMa ypaBHEHHSI AppeHuyca. DHeprus
AKTHUBALIMU U MPEI3KCIIOHCHINAIBHBIA MHOKHUTEID.

Teopun XUMHUYECKONM KMHETUKU: TEOPHUS aKTUBHBIX COYJAPEHUN U TEOPHUs IEPEXOIHOIO
cocrossaust TIIC (aktmBupoBaHHOrO Komruiekca). OcHoBHbIe mosoxkeHus TAC, mexaHusm
aKTUBaMK MoJIeKysn. KoHCTaHTa CKOpPOCTH OMMOJNEKYISpHOW peakiuu. DU3HuecKuid CMBICT
IIPEIIKCIIOHCHIIMAIILHOTO MHOXUTENA W DHEPIMM aKTUBALMUM B paMKax TEOPHUU AKTHBHBIX
coynapenuii. Crepudeckuii pakTop, HEOOXOIUMOCTh €0 BBEACHHS B KHHETUYECKOE YPAaBHCHHE
peakuuu. JlocToMHCTBA W HENOCTATKM TEOPUM AKTUBHBIX COyIapeHMd. MexaHusMm
MOHOMOJICKYJISIPHBIX Ta3oBbiX peakuuid B pamkax TAC. Cxema Jlunnemana. Teopus
nepexogHoro coctosiHus  (aktuBupoBaHHOTO Komruiekca)(TIIC wmmu  TAK). OcHoBHBIC
nonoxxenus TIIC, kuHeTnyeckas cxema peakuuu. AKTUBUPOBAaHHBIM KOMIUIEKC U €0 CBOMCTBA.
[ToBepxHOCTh mNOTEHUMAIBHOM »Hepruu. KoopauHara peakuuu, npopuib IMYyTH PEAKLUH,
SHEPrus aKTUBAaLUU. OHTaIbIUA U SHTPONHUS aKTUBALUU. HcTtonkoBanue
IPEIPKCIIOHEHIIUAIBHOTO MHOXKHTENS U CTEPUYECKOro (hakTopa B paMKax TEOPUHU MEPEXOTHOIO
cocTosiHUSA. JJ0CTOMHCTBA U HEJOCTaTKU TEOPUH.

@DOTOXMMHUYECKHE peaKIMU. XHUMHYeckhe U (OTOPU3MYECKUE CTAaTUHM, BTOPUYHBIC
nporeccel. Kunernka ¢oroxummueckux peakuuid. CeHcHOMIM3upoBaHHBIE (OTOXUMHUYECKUE
peakuuu. llemHble peaknMM, MEXaHHU3Mbl 3apOXKJIEHHs, pa3BUTUA U OOpbIBa IEMH.
Hepa3BeTBieHHbIE U pa3BETBICHHbIE LIETIHbIE peakuu. BeposTHOCTHas Teopusi pa3BETBIECHHBIX
peakuuii. IlpenenpHple SBICHHMS B LENHBIX PEAKUUAX, HWKHUA M BEPXHMHM IIPEIEIIbI
BocruiaMeHeHusl. . OCOOEHHOCTH NMPOTEKaHUs XUMUYECKUX peakuuil B pacTBopax. KieTouHslit
s¢¢exr. Kunernueckas cxema npoTekaHusi OMMOJIEKY ISIpHOM peakuuu B pactBope. [IpenenbHble
cllyual TPOTEKaHWs peakuuu. beictpeie  (Audy3nMOHHO-KOHTPOIUPYEMBIE)  PEaKIIHH,
TG PY3MOHHBIN Tpenen KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHue bpencreaa-boeppyma.
KuneTnka MOHHBIX peakuuii B pacTBopax. BiMsHue HMOHHOM CHJIBI pacTBOpa Ha CKOPOCThb
peakuuii ¢ ydactueM HOHOB. MakpokuHetuka. Ponb nuddysun B KMHETHKE IeTepOreHHbIX
peakiuii. PaznuaHbie pexXHMBI POTEKAHUS PeaKUi (BHEIIHSS KHHETHYECKasi 001acTh; 00JIacTH
BHEIIHEW U BHyTpeHHel nuddy3un).

Karanu3. ['omoreHHwlii u rereporeHHbli Kartanu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KaTaJIUTUYECKUX peakuuil. BiausHue karanusaTtopa Ha TEPMOJMHAMHYECKHE M KHUHETUYECKUE
napaMmeTpsl peakiui. CeleKTUBHOCTh KaTalnu3aTopa, KaTaJIuTHUecKas akTUBHOCTh. | OMOT€HHBIN
karanu3. CIuTHBIA U pa3[eNbHbI MEXAHM3MBbl KaTAIUTUYECKOTO AECUCTBHA. DHEPreTHUECKHE
JUarpaMmbl  B3aUMOJEWCTBHMSI peareHToB ¢ KaTaiuzaropoM. OOmmil u crneuuduueckuit
KHCJIOTHO-OCHOBHOW ~ KaTaJIu3. Karanuz  komIulekcaMM ~ NEPEXOJHBIX  METAJUIOB.
@epMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbIl KaTanu3. THUIBI T€TEpOreHHBIX KaTaJIU3aTOPOB.
3aKOoH JEHCTBYIOIMX NOBEpXHOCTEW. KnHeTHKa rereporeHHbIx peakuuil. Teopun karanusa.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHAIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
AyAUTOpPHBIE 3aHATHSL: 1,78 64
Jlekruu (JIek) 0,89 32
[TpakTuueckue 3austus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 2,22 80
Buja xonTpoJisi: 3a4er / Ik3amMeH 1,0 IK3aMeH
(36)
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Bunast yueOHol paboThI B 3aueTHBIX B actpon.
eIMHUIIAX qacax
Oo6mas TPy10eMKOCTh TUCHHUIJIMHBI 10 Y4e0OHOMY IJIAHY 5,0 135
AYJIUTOPHBIE 3aHATHSI: 1,78 64
Jlekiuu (JIek) 0,89 24
ITpaktrueckue 3ansatus (113) 0,89 24
JlaboparopHbie pabOTHhI - -
CamocrositesibHas padora (CP): 2,22 60
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 1,0 IK3aMeH
(27)

AHHOTanus padoyeil NPOrpaMMbl ¥ CHUIIINHBI
Pu3MKO-XUMHYECKHE METO/Ibl AaHAJIM3a B XUMHU4YECKOH TeXHOJIOIMH HAHOMATEPHAIOB
(b1.B.1B.3.2)

1. Ileab AMCHUIVIMHBI - TPHOOpeTeHNne 00yUYaroIUMUCS 3HAaHUH 110 OCHOBHBIM IpyIIaM
METOZIOB XMMHYECKOTO aHal3a, HauOoyiee IIMPOKO MPUMEHSIEMBIX B MPOMBIIUICHHOCTH M
UCCIIEI0BATEIbCKON paboTe, a TakKe KOMIETEHIUH, HEOOX0IMMBIX XMMUKaM-TEXHOJIOTaM BCeX
CHEIMAJIbHOCTEN JUIsl peIlieHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIM3a.

2. B pe3yabraTe wu3y4YeHUsl JUCHMILUIMHBI O0y4YaloIMiici 1O mporpamme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccronansupivu (OITK)
u npodeccuonansubiMu (1K) komnereHusIMu:

- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHMSI MATEMATHUYECKUX M €CTECTBEHHOHAYUYHbBIX
JUCIUIUIAH, JUCIHIUIMH 00menpo(ecCHOHATFHOr0 IMKiIa B 00beMe, HEOOXOIUMOM IS
npodecCUOHATBHOM ~ JIeTEIbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HAayk,
pa3paboTaHHBIX B HHUX IOJXOAOB, METOJOB M PE3yJIbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MO/ICJIUPOBaHHUsI, TCOPETUIECKOT0 U IKCIIepUMEHTaIbHOTO nccienoBanus (OITK-1);

- CITIOCOOHOCTBIO TIPUMEHATH OCHOBBI METOZOB HCCIICAOBAHUS, aHAIN3A, JUATHOCTUKU U
MOJIEJIMPOBAaHUS CBOWCTB HAHOMATEPHUAJIOB M HAHOCUCTEM HEOPraHMYECKONM M OpraHMYECKON
IPUPOJIbI, B TBEPAOM, KUAKOM, Te€Ie00pa3HOM, a3p0O30JIbHOM COCTOSHUHU, BKJIIOYAsk HAHOIIJICHKU
Y HaHOCTPYKTYPHUPOBAaHHbIE MOKPBITUS, BHYTPEHHUE U BHEIIHUE TPaHUIIBI pa3zena (a3, a TaKkKe
(GU3HMYECKUX U XUMHYESCKUX MPOIIECCOB B HUX MK ¢ ux yuactuem (OI1K-3);

- CHOCOOHOCTBIO TPUMEHSTHh HAaBBIKM HCIOJIB30BAaHUS TEXHUYECKUX CPEJCTB JUIS
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX MapaMeTpOB TEXHOJOTMYECKUX IPOLIECCOB MOIYyYEHHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUL, (YIIEPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepuanoB U unaenuii u3 aux (IK-7);

3HamMb:

- TEOPETUUECKUE OCHOBBI (PH3UKO-XUMHUYECKUX MeTO10B aHanu3a (DXMA);

- rpoliecchl POPMHUPOBAHUS aHATTUTUYECKOTO CUTHAJIA B pa3nuyHblx DXMA;

- pacCMOTpEHHE MPUHIIUIIOB U3MEPEHHH B CTAHJAPTHBIX MTPUOOpax;

- ocHOBbI MeTposiorun @XMA B coorBeTcTBHM ¢ pekomeHanusmu UIOITAK;

ymemy:

- TNPUMEHSTh NPUOOPETEHHbIE TEOPETUYECKHE 3HAHUS M IPaKTUYECKHE HaBBIKU B
npodeCCHOHATBHOM IeATETbHOCTH [T PeIICHUs KOHKPETHBIX XUMHKO-aHAJTMTUYECKUX 3a71ay;

gnadems:

- merogonoruei ®XMA, MMPOKO HCHOJIB3YEMBIX B COBPEMEHHOM aHAIUTUYECKON
MIPAKTHKE;

- CUCTEeMOI BbIOOpA METO/1a KaUeCTBEHHOT'O M KOJIMYECTBEHHOIO0 XMMUYECKOT0 aHaIN3a;

- OIIEHKOI1 BO3MOYKHOCTEN METO/1a aHAIN3a;

- OCHOBHBIMHU CIOCOOAMH METPOJIOrHYecKor 00pabOTKU pe3yiabTaTOB KOJINYECTBEHHOTO
XUMHYECKOT0 aHAJIK3a.
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3. KpaTkoe cofep:kaHue JMCHUTIHHBI

Oo6mas xapakrepuctuka @XMA. OCHOBHBIE MCTOYHHKHU IOTPEIIHOCTEH pe3ysIbTaToB
aHaiIM3a M crocoObl ux oneHku. OlLeHKa npejena oOHapyKEHUs! C UCHOIb30BaHUEM (OPMYIIbI
Kaiizepa u cTaHIapTHOrO OTKJIIOHEHUSI MUHMMAJIBHOTO JeTekTupyemoro curnana no MIOITAK.
JluHelHBI JWana3oH ompeaeNseMblX KoHueHTpanuid. CranHmapTHble 00pasbl COCTaBa.
OCHOBHbBIE AHAIUTUKOMETPOJIOIMYECKHE XapaKTEPUCTUKU METOAOB M PE3YyJlbTaTOB aHAJIM3a,
CIoco0Bbl MX OLEHKH: IHpeaen oOHapykeHHs, KO03()(ULIUEHT 4YyBCTBUTEIBHOCTH, TI'PAHUIIBI
JIMAIla30HOB OIPEACISIEMBIX COIEPIKAHUM, CEJIEKTUBHOCTD, INPELU3MOHHOCTD, MPAaBUIBHOCTD,
9KCIPECCHOCTb. MeTozabl Mpo60ooTOopa, pa3ieneHus 1 KOHLEHTPUPOBAHUS BEILIECTB.

Metononorus ®XMA. IIpuembl KOJIMYECTBEHHBIX N3MEPEHUI (METO I'pagyupOBOYHOM
3aBUCUMOCTH,. BHEIIHEr0 M BHYTPEHHEro CTaHAapTa, MeToJ 100aBOK). AHAJIUTHYECKUE U
METPOJIOTHYECKUE XAPAKTEPUCTUKU PA3IMUHBIX HHCTPYMEHTAIBHBIX MeToqo0B. Ilonstme 00
arrecToBaHHOH Metoauke. IIpoGinembl BpIOOpa Merona aHanu3a. OOOOIIEHHBIE CBEIEHHS O
I'OCT P CO 5725 (2002).

HanocucremMbl M HaHOMaTepuanbl B XMMHMYECKOM aHainuse. Hanorexnosmoruum B
ONITUYECKHUX, ITbE30KBAPLIEBBIX CEHCOPAX U 30JIb-T€JIb METO/E. ATOMHO-CUJIOBAs], CKAHUPYIOIIAs
TyHHEJIbHAS, KOH(OKaJIbHasI MUKPOCKOIIHS, YCUJICHHAs IIOBEPXHOCTHIO KP-
®yprecnexTpockonusi; CymnpamonekymsipHas xumust: SIMP-cnekrpockonust (camoauddysus),
UK -®ypbe-CHeKTpOCKOIUs, pEHTreHoBckass aAudpakmus u  T. A. ) B3aumocssasp
HAaHOMATEPHAJIOB M CHUCTEM C OOJACTSAMH JIEATEIbHOCTH 4YelIOBeKa (XMMUYeCKas TEXHOJIOTHS,
MmeauuuHa) [IpuMeHneHne HaHOCKCTEM /171 33/1a4 AHATUTUYECKON XUMHUM U PU3UKO-XUMHUYECKUX
MeTo/10B aHanu3a. llpennocbuiku ucnonb3oBaHus. OOmIas XapaKTEPUCTHKA CHEKTPaJIbHbBIX
MeTo0oB aHaiu3a. Kiaccupukanus cHekTpaslbHBIX METOAOB aHanu3a. llodydyeHue XMMHKO-
aHAIUTUYECKOW MHQOpMALlMM TpU B3aUMOJEHCTBUU AJIEKTPOMArHUTHOTO M3JIY4YEHMsS C
BEIIECTBOM. ATOMHAasi U MOJIEKYJSpHAs CHEKTPOCKONHUA. AOCOPOLMOHHBIE M 3MHCCHOHHBIE
METO/BbI aHAIN3A.

ATOMHO-DMHMCCHOHHBIA CIIEKTPaJbHBIA aHaIu3. TEOpeTMYEeCKHEe OCHOBBI ATOMHO-
SMUCCHOHHOTO CIEKTPAJIbHOIO aHainu3a. VcTouHuku BO30YyxaeHUs cHekTpoB. KauecTBeHHas
XapaKTepUCTHKA AHAIUTUYECKOTO CUTHala. MIHTEHCHMBHOCTH CIIEKTpPalbHBIX JIMHUH Kak Mepa
coJiepkaHusi 3jieMeHTa B mpodOe. DakTophl, BIMSIONIME HAa WHTEHCUBHOCTh CHEKTPAJIbHBIX
muHud. CrekTpajipHble MpUOOPBl M CIIOCOOBI  PETUCTpallMM  CIEKTpa. paciupoBKa
SMHUCCHOHHBIX CHEKTPOB M WAECHTU(UKALMS 3JIEMEHTOB IO UX CIeKTpaM. ATOMHO-
SMHUCCHOHHBIN aHAIN3 ¢ MHAYKTUBHO CBsI3aHHOW Iuta3mMoil. KommdecTBeHHBIN aHanu3. ATOMHO-
SMHUCCHOHHas (OTOMETpUs IUIaMEHU. ['a30Bble IJJaMeHa KakK BHUJAbl HHU3KOTEMIIEpaTypHOU
wia3mel. brok-cxema miameHHoro ¢otomerpa. Bo3MOXXHOCTH MeTOAa W €ro OrpaHUuYEHHs.
AHUOHHBIN U KaTHOHHBIN 3¢ dekThl. O0IacTh NIPUMEHEHUS.

AToMHO-abcopOuMoHHass  cnekTpoMeTpus. OOmas  XapakTepuUCTHKa MeToja M|
aHaJIMTUYEeCKOoro curHana. [lorjoimeHne 3IEKTPOMAarHUTHOTO H3JIy4YE€HHS CBOOOJHBIMU
aromamu. brok-cxema mnpubopa. McrouHukn MoOHOXpomaTtudeckoro uzinydeHus. CrocoOsl
aToMu3anuu npoosl. CpaBHEHNE aHATUTHUUECKUX XapaKTEPUCTHK METO/I0B aTOMHON abcopOuuun
Y aTOMHOM dMHUCCHUH.

AHanmuTHyeckass MOJEKYJSIpHAs CHEKTPOCKOMHUA. MeTOoJbl ONTUYECKONM MOJIEKYJISIPHOMN
CIIEKTPOCKONUU. XapaKTepUCTHKA aHAIMTUYECKOr0 CUTHaja. Iloromenne 31eKTpoMarHuTHOTO
M3JIy4eHHUS] MOJIEKYJIAMH. DJEKTPOHHBIE MEPEXOJbl U CIIEKTPHI MOTVIONICHUS MOJEKYJ. 3aKOH
Byrepa-Jlam6epta-bepa. Monspuslit koagduuueHT nornomeHus. CruekrpopoToMeTpudeckuii u
¢dbotomerpuueckuit ananu3. OnTUMH3AIMS YCIOBUM aHATUTHUECKUX omnpeaeneHuil. OTKIOHEHUs
ot 3akoHa byrepa-JlamOepra-bepa. Anmaparypa ans cieKTpo- U GOTOMETPUUECKHX U3MEPEHUI.
TouHocTh pesynbraToB (oTOMeTpuueckux omnpeaeneHuil. Juddepenuuanbuas poromeTpus.
Metoab! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHHUS.

Onyopumerpuuecknii aHanmm3. [lpupoga aHamMTHYECKOTO CUTHANA (IIyOPECICHIIMH M
dochopecriennnn. KBaHTOBBIH M SHEpreTHdeckuil BbIXOJBL. DaKTOphI, BIMAIONIME HA
MHTEHCUBHOCTh  (uiyopeclieHIMH. TeMmmeparypHoe U  KOHLEHTPAllMOHHOE  TYIIEHHE
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¢bayopecueHMU. 3epKajibHas CHUMMETpPUS CHEKTPOB MOIJIOUICHUS U HUCHYCKaHUs (IIPaBUIIO
JleBmmna). 3akoH BaBuioBa. Cxema ¢uiyopuMeTpUyecKUX H3MepeHuid. BbiOop mepBuyHOTO U
BTOPUYHOTO cBETOGMIBLTPOB. [ pagyrpoBoyHas 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIIN3.

TypOunumerpuueckuid U HepeIOMETPUUYECKUI MeToIbl aHanu3a. PaccesHue cBeTa
qucnepcHelMM  cuctemMamMu. CBsi3b  ONTHYECKOM IJIOTHOCTH — JIUCIIEPCHOM  CUCTEMBI  C
KOHIIEHTpanuei onpenensemoro Bemectsa. Koaduument myranoctu cucremsl. TeopeTndeckue
OCHOBBI TypOuANMETpuH 1 HedenomeTpuu. YpaBHeHnue Panes. CpaBHUTENbHAS XapaKTEPUCTHKA
AQHAJIMTUYECKUX CUTHAIOB B TypOuauMeTpun u Hedenomerpun. TpeGoBaHus, MpeabsBIsieMbIe K
HCIIOJIb3YEMBIM AHAIUTUYECKUM PEAKIUSM.

OOmiast XxapakTepuCTHKa AIEKTPOXMMUYECKUX METOJOB aHalW3a M UX KiacCU(UKaIus.
Krnaccudukanus 5>1eKTpoJOB B 3JIEKTPOXMMHYECKMX MeTojaax aHanuza. llomspusyemblie u
HEMOJISIPU3YyEMBbIE€ JJIEKTPOAbl. Vcrnonap3yeMble XMMUYECKHE U DJIEKTPOXUMUYECKHE PEaKILIMH,
TpeOoBaHUs, NMPEAbIBIsAEMbIC K 3TUM peakuusiM. BozmokHoctn DXMA. DIEKTPOXUMUYECKHE
XHUMHYECKUE CEHCOPBI

Kongykromerpus u KOHAyKTOMeTpuueckoe TuTpoBaHue. OOmias xapakTepucTHKa
MeTOJa. AHAJIUTUYECKUI CUTHal B KOHAYKTOMETPUHU. YJelbHAas M SKBUBAJICHTHAA
3JEKTPONPOBOAHOCTh  PacTBOPOB  3neKTpoauToB.  [logBukHocTh  MoOHOB.  Ilpsmas
KOHIYKTOMETpUS M KOHAYKTOMETpHUueckoe TutpoBaHue. Kpuble TuTpoBaHus. PaxTophl,
BIMAIONIME HA BHUJA KpPUBBIX TUTpoBaHWs. [lpuHuMNManbHas cXxema YCTAHOBKU s
KOHJYKTOMETPUYECKUX HM3MEPEHUH, MCIOJIb3yeMble JJIEKTpOoAbl. Bo3moxxkHOCTH MeTroxa.
[Ipumeps! onpenenenuii. BeicokoyactoTHoe TUTpOBaHue. BosMmoxxkHOCTH MeTOAA.

[ToTeHnmomeTpuss U MOTEHUMOMETPUYECKOE TUTPOBaHUE. VIHIMKATOPHBIE JIEKTPOABI U
31eKTpolbl cpaBHeHusA. [loTeHuman syekTpojJa Kak aHaauTU4ecKuid curHai. Honometpus.
JonHanoBckuid ©  qud(y3nOoHHBIH TOTeHOHANBL.  Kiaccupukanus HOHOCETCKTUBHBIX
NEKTpoAoB. YpaBHeHue Hukonbpckoro-OlizeHMana. MeTosbl KOJUYECTBEHHBIX ONPEACICHUN U
yciioBus ux npumeHenus. [Ipsimas norenuuomerpust (pH-metpus, nonomerpus). Bosmoxknoctu
Metoaa. Meronbl TuTpoBanusa. OOpaboTKa KPUBBIX MOTEHIUOMETPUYECKOTO TUTPOBAHMUSL.

Bonbramnepomerpuueckue — metoAsl  aHanu3a.  Kiaccuueckass — mossiporpadust.
Bosbramneporpamma.  IloreHumansl  1monyBoJiH.  YpaBHeHue I'erpoBckoro-MinpkoBuya.
VYpaBuenne WnbkoBuua. IlpenenbHbiii  nud@dy3noHHBIH TOK KAk  KOJUYECTBEHHAas
XapaKTepUCTHKa AaHAJUTUYECKOro CUTHaja. AMIepomeTrpuueckoe TuTpoBaHue. OOmas
XapaKTepUCTHKAa METOJAa M aHAJUTHUYECKOro CUrHajia. BeiOop yciioBuil ammepoMeTpu4ecKux
n3Mmepenuil. [IpyHuunuanpHas cxema aMIepOMETPUYECKOTO TUTpoBaHus. KpuBble TUTpOBaHUS.
[IpuMepsl MPaKTUYECKOTO UCTIOIB30BAHUS METO/1A.

Kynonomerpuueckuii MeTO1 aHanu3a

Knaccupukanus  metonoB — KynoHomerpuu. KonmdectBo — ajekTpuuecTBa  Kak
aHAINTUYEeCKU curHai. [IpsMas KyJnoHOMETpUs M KyJOHOMETPUYECKOE THUTpoBaHHE. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA,  3aTPAY€HHOIO0  HA  JJIEKTPOXUMHUYECKYI0  PEaKLUIO.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka »snekrponusa. I[lpuHnmMnuanbHas cxema
YCTAaHOBKHM JUIl KYJIOHOMETPUYECKOTO TUTpoBaHuUsA. IIpakThueckoe NpuUMEHEHHWE METOAA.
OnexkrtporpaBuMeTpuueckuil ananu3. OOmas XapakTepUCTHKAa METOAAa M aHAJIMTUYECKOTrO
CUTHAJIA.

OOmast XxapakTepUCTHKa XpoMaTorpapuuecKkux MeToaoB. TeopeThdyeckue OCHOBBI
XpomaTorpaduueckux MeroaoB. Xpomartorpamma. [lapamerps! ynepkuBanus. KauectBennas u
KOJINYECTBEHHAs] XapaKTEPUCTUKHU aHAJIMTUYECKOTO CUTHANIAa B KOJIOHOYHOM XpomaTorpadum.
OU3NKO-XMMHUYECKUE OCHOBBI Xpomarorpaduyeckoro mnpouecca. Kiaccupukanus MeTonoB
Xpomarorpaduu 1Mo arperaTHOMy COCTOSIHHIO (a3, MO0 MeXaHH3My pas3felieHHs H CIO0Cco0y
opopmiienus mnponecca. CreneHb pa3leleHuss W KpUTEepU celeKkTUBHOCTH. Kpurepuit
pasgenenua. Ontumuszanus TMPOLECCOB paszzeneHuss cmeceil BemecTB. KoadduuueHt
pacnpenenenus. OcHoBHOe ypaBHeHHE Xpomarorpadpuu. Csizb (OpMbl BBIXOJHOW KpHUBOH C
M30TepMON  pacmpesiefieHus B KOJOHOYHOW Xpomartorpacduu. BreicoTa, 5SKBUBajIeHTHas
TeopeTrdeckoit Tapenke. Kuaernueckas Teopus xpomarorpadun. Ypasuenue Ban-Jleemtepa.
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lazoxxuakoctHas xpomarorpadus. OOmass xapakTepuctuka Meroaa. lIpuHIMNHMANHHAS
cxemMa razoBoro xpomarorpada. YCTpoiCTBO U Ha3Ha4YeHHE y31I0B XpomaTorpada. TpeboBanus,
MpeIbsBIsieMble K HETOABIKHON U MOABMKHOM (a3am. Jlerekropbl. MeTonbl uaeHTUUKaum
BEIIECTB B ra3oBoil xpomatorpaduu. MaeHTuuKanmss KOMIOHEHTOB paseiiieMbIX CMEcei ¢
MOMOIIBIO JOrapu(PMUUYECKUX HHIEKCOB yaep:kuBaHusA. CrocoObl KOJMYECTBEHHOTO aHAU3a.
[TpumMepbl MPaKTHUECKOTO UCTIOIB30BAHUS Ta30BOM XpoMaTorpaduu.

XKunkxocrnas xpomartorpadus. Kinaccuduxanus MeTo0B )KUIKOCTHOW XpoMaTorpaduu.
Oco6ennoctn  BDXKX. [lpuHumnuanbHas cxema SKHIKOCTHOro xpomarorpada. Tumsl
nerexktopoB B BOXX. XKunkocraoancopormonnas BOXKX. HopmanbHo-(ha3oBsiil u 0OpaiieHo-
(ha3oBBIi BapHaHTHL: COpPOEHTHI, JJIIOCHTHI, pa3jieisieMble BemiecTBa. YpaBHeHue Hokca.
Meroapl uaeHTU(HKAIIMKA BEIIECTB M KoiudecTBeHHoro aHanmm3za B BOXX. Ilpumepsi
MpaKTU4ecKoro wucnoib3oBanuss BOXKX. PacnpenenurenpHas OymakHas Xpomarorpadus.
KauecTBeHHass M KOJMYECTBEHHAs XapaKTEpUCTUKU aHAIWTH4Yeckoro curHana. OO0nacth
npuMeHeHus. [ enb-xpomarorpadus. [logsmwknaas u HenonBmwkHas (a3pl. OOIIee ypaBHEHHE,
OIMCHIBAIOLIEE MPOLIECC reb-xpoMaTorpadguu. BosmoxHocTu renb-xpomatorpaduu. [Tpumepst
MPAKTUYECKOTO HCIONb30BaHusA. MoHooOMeHHas M woHHas xpomarorpadus. TpeOoBanwus,
MpeIbsABIsEMbIC K peakluaM HOHHOTO oOMeHa. OcOOEHHOCTH HOHOOOMEHHON XpoMaTorpadum.
Koncranta wonHoro obmena. M3orepmbl uOHHOTO oOMeHa. KaTHOHMTBI W aHUOHUTHI.
Koaddunument cenextuBnoctu. Monnas xpomarorpadus. brok-cxema nonnoro xpomartorpada.
Pazgensronme u KOMIEHCAIITMOHHBIE KOJIOHKH. AHAIUTUYECKHE BO3MOXHOCTH Metona. TCX.
AduHHas, XupanbHas, CBEpXKpUTHYECKash XpoMaTorpadus.

ABTOMAaTHYECKM M aBTOMATU3UPOBAaHHbIA aHanu3. /Jlpyrue MeToabl aHaiau3a.
JuckpeTHble aBTOMaruueckue aHanuszatopbl. [IpuHuun neictBus. HenpepblBHBIN TPOTOYHBIN
aHaJIM3 M T[POTOYHO-MHXKEKIMOHHBIM  aHanu3. lloHdarue 00 aHanuTHuyeckoil Macc-
cnekrpomerpuu. CylnIHOCTh METOAa. AHAM3 OPraHMYECKUX BEIIECTB. DIIEMEHTHBIA aHaJIM3.
VYuerpodunbrpanus, Gpuoranus, KanmwUBIpHEINA 37IeKkTpodopes. PerymupoBanie aHATUTHYECKUX
CBOMCTB HAHOOOBEKTOB (CENEKTUBHOCTh, YYBCTBUTENBHOCTS) [IpriMeHeHe HaHOMAaTEepUAIOB U
HAHOYACTHI], HAaHOTPYOOK B KauecTBE CEHCEOMIM3AaTOPOB, KOHLEHTPATOPOB, IOJJIOKEK B
OXMA u ap. UmmyHO-pepMeHTHBIN aHanu3. [[puMeHeHe HAHOTEXHOJIOTUI B aHAIIU3E.

4. O0beM y4eOHOH JUCHHIJIMHBI

Bugpsl yaeOHOM paboThI B 3agerHbIX B akanem.
SIMHHIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[TpakTuueckue 3anstus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 80
Buja xonTpoJsi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunpt yueOHOI pabOTHI B 3agerHBIX B actpon.
€AMHUIIAX yacax
O01as TPYA0€eMKOCTh IHCHUILIHHBI N0 Y4€OHOMY IJIAHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 24
[TpakTuueckue 3austus (I13) 0,89 24
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 2,22 60
Buja konTpoJsi: 3a4er / 3Kk3aMeH 1,0 IK3aMeH
(27)
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AHHOTauus padoyeii mporpaMmMbl TUCUHUILTHHBI
OO0mas XuMHYecKasi TeXHOJIOTHs MPOM3BOACTBA HAHOMATEPHAIOB U HAHOCHCTEM
(61.B.AB.4.1)

1. Heab AMCUHUIVIMHBI - TOJIyYeHHE 3HAHUK B OONACTH pealn3alud XUMHKO-
TEXHOJIOTUYECKHUX TPOIECCOB C YYETOM (PHU3UKO-XMUMHUYECKUX OCOOEHHOCTEH MPOTEKAIOIINX
peakuuii, BHIOOpa ONTHMAJIbHBIX YCJIOBHH pEaJH3yeMBIX MPOLECCOB, BbIOOpa 3(PQEeKTHBHBIX
pPEaKTOpOB, MPUOOPETEHUS HABBIKOB B COCTaBICHHHM MAaTE€pPHAIbHBIX U TEIJIOBBIX OalaHCOB, B
pacueTe MpOLECCOB M PEaKTOPOB HAa OCHOBE MATEMAaTHMUECKOIO MOJEIUPOBAHMS, IOJIyYEHUS
3HaHWH B 00J1acTH pa3pabOTKH dHEProcOEperanX XUMUKO-TeXHOIorndeckux cucteM (XTC),
0€30TXOHBIX M MATOOTXOAHBIX TEXHOJIOTHI Ha IPHUMEPE COBPEMEHHBIX POU3BOJICTB.

2. B pe3yabTaTe wu3y4YeHHs JUCHUILVIMHBI oOydamluiics Mo mporpamMmme
O0axkajaBpuaTa J0JIKEH !

Obnaoams cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTHIO MPUMEHSATH 0a30BbIe 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYUYHBIX
JUCIUIUIAH, JUCHMIUIAH  0OmenpodecCHOHaIbHOr0 IMKIa B 00beMe HeoOXOIWMOM B
npoecCHOHANbHOM  JESITENbHOCTH  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3YJIbTaTOB MAaTEMAaTHYECKOTO aHalIu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHoro uccieaoBanus (OITK-1);

- CIIOCOOHOCTBHIO TPUMEHSTHh HABBIKM HCIOJIb30BaHUS (TI0OZ PYKOBOACTBOM) METOJIOB
MOJICJIMPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS W ONTUMU3AIMHU TEXHOJOTHYECKUX IMPOIIECCOB U
CBOMCTB HAHOMAaTEPHAJIOB, CTAHJAPTH3ALMH U cepTUHKAUU MaTeprainoB u npoueccoB ([1K-4);

- CIOCOOHOCTHIO TMPUMEHSTh HAaBBIKM HCIOJNB30BAHUS TEXHHUUECKUX CPEACTB JUIS
U3MEPEHUs] ¥ KOHTPOJISI OCHOBHBIX HapaMETPOB TEXHOJIOTHYECKHUX IPOLECCOB MOJIYYCHUS U
CBOICTB HAHOOOBEKTOB (KJIacTepoB, HAHOYACTHUIL, (YIIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuaioB u uznenuii u3 uux (I1K-7).

3Hamy:

- OCHOBBI TEOPHH XUMUYECKUX MPOLIECCOB U PEAKTOPOB;

- METOJOJIOTHIO HUCCIEOBAHUS B3aUMOJICUCTBUS XMMHUECKUX MPEBPAIICHUN U SBICHUI
IepeHoca Ha BCEX MacCIITAOHbBIX YPOBHSX;

- METOJIMKY BbIOOpa peakTopa U pacyéra rnpolecca B HeM;

- OCHOBHBIE PEaKIIMOHHBIE TIPOIIECCH U PEAKTOPHl XMMUYECKOH 1 OMOTEXHOIOTHH;

- OCHOBHbIE IPUHIIMITBI OPTaHU3ALUU XUMHUECKOTO MPOU3BOJICTBA, €0 HEPAPXHUECKYIO
CTPYKTYPY, METOJIbI OLIEHKH YPPEKTHBHOCTH MIPOU3BOJICTBA;

- OCHOBHBIE€ XUMHUYECKHUE MPOU3BOJICTBA;

ymemy:

- paccYMTaTh OCHOBHBIE XapaKTEPUCTUKH XMMHUYECKOT0 IpOIIecca;

- BEIOpATh pallMOHAIBHYIO CXEMY IIPOM3BOJICTBA 3aJAHHOTO TPOTYKTa;

- OLICHUTh TEXHOJIOTUYECKYIO 3 PEeKTUBHOCTH TPOU3BO/ICTBA;

- BbIOpaTh 3 (EKTUBHBIN TUII PEAKTOPA;

- IPOBECTH pacyeT TEXHOJOTHUECKUX MapaMeTpOB [T 3aJaHHOT'O MPOLIECCa;

- OTIPE/ICTNTD MapaMeTPhl HAMITYUIIIeH OpraHU3aIiy Mpollecca B XUMHUYECKOM PEaKTope.

61a0emy.

- MeTo/1aMu aHain3a 3QPEeKTUBHOCTU PAOOTHI XUMUYECKUX ITPOU3BOJICTB;

- METOJIaMHU pacyeTa M aHaIK3a MPOLECCOB B XUMHUECKUX PEAKTOPaX, ONpeIeIeHUs
TEXHOJIOTHYSCKNX ITOKa3aTeIIeH;

- METOJIaMH BbIOOpa XUMHUECKUX PEAKTOPOB.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Moayab 1. XumMu4yeckasi TEXHOJIOTHSA M XUMHYeCKoe PON3BOICTBO

1.1. OcHOBHBIE OTIPEACIICHHS U TIOJI0KECHHUSI.

XuMHUYecKass TEXHOJIOTHSl - HaykKa 00 HSKOHOMHYECKH, JKOJOTMUYECKH M COIHUAIbHO
000CHOBaHHBIX CIOCO0ax W MpoIeccax NepepadOTKU CHIPhS C W3MEHEHHEM €ro CocTaBa M
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CBOMCTB IyTE€M MPOBEACHUS XUMHUYECKUX M (U3UKO-XUMHUYCCKUX MPEBPAIICHUA B MPEAMETHI
noTpebyieHuss U cpeacTBa MpousBoiacTBA. OOBEKT XMMHUYECKOH TEXHOJOTHU - XUMHUYECKOe
MPOU3BOACTBO. MeEKOTpaciaeBOM XapaKTep XUMHUUYECKON TEXHOJOTUH. Pa3BUTHE XMMHUUYECKUX
MIPOU3BOACTB U XMMHUUYECKON TEXHOJOTMU. MECTO XMMHUUYECKOM TEXHOJOIMH B MPOMBIIUIEHHON
chepe W METOJOB XMMHUYECKON TEXHOJOTHMH B HEXMMHYECKHUX OTPACSAX IPOMBIIUICHHOCTH.
MeTtoapl XMMHYECKOM TEXHOJOTHMH — CHCTEMHBIM aHalIu3 M METOAbl MaTeMaTHYECKOI'O
MojeaupoBaHusi. CUCTEMHBIN aHAJIM3 CJIOKHBIX CXEM U B3aUMOJICUCTBUNA AJIEMEHTOB CXEMbI —
MOHATHE U coAepkaHue MeTo1a. DU3NUECKOE U MATEMATUYECKOE MOAEITUPOBAHUE, OIIPEACIIEHUE
U OCHOBHBIE TOHATHSA, UX MECTO B MH)KCHEPHO-XMMHUYECKHX HCCICIOBAaHUSIX M pa3paboTKax.
MecTo 1 3HaUE€HHE HATYPHOTO ¥ BBIYMCIUTEIBHOIO 3KCIIEPUMEHTA.

Coneprkanue 1 3a1a491 y4eOHOTO Kypca.

1.2. XuMuueckoe mpou3BOICTBO.

[TonsiTue 0 XWMHMYECKOM TMPOM3BOJCTBE KaK O CHUCTEME MalldH W ammnaparos,
COEMHEHHBIX MaTEpPUAJIbHBIMU M 3HEPreTHUYECKUMH IMOTOKAMHU, B KOTOPBIX OCYILECTBISIOTCS
B3aMMOCBSI3aHHBIC XMMHYECKHUE MPEBPAIICHUS U (PU3MUECKHUE MPOIIECCHl MepepaboTKH ChIPhS B
NPOAYKTHl. MHOTO(QYHKIIMOHATHFHOCTh XUMHUYECKOTO MPOU3BOJCTBA - MOJTYYCHHE MPOAYKTOB,
SHEPro- U pecypcocOepekeHrue, MUHUMHU3AlKUA BO3JCHCTBUS Ha OKpyXawluyio cpeay. Oomas
CTPYKTypa XHMHUYECKOTO MPOU3BOACTBA - COOCTBEHHO XHMHMUYECKOE IPOU3BOJCTBO, XpaHEHUE
CBIPBSL ¥ TIPOJIYKIINH, TPAHCIIOPT, CUCTEMbI KOHTPOJIS U 6e30macHOCTH. OCHOBHBIE MOJCHUCTEMbI
XUMHUYECKOTO MPOU3BOJICTBA - IOJATOTOBKA CHIPhS W MaTEPHAIIOB, XMMHYECKHE U (PUBHUKO-
XUMHUYECKHE TMPEBpAIlleHUs. BbIACNECHUE NPOAYKTOB, 00€3BPEKMBAHUE YTUIU3ALUSA OTXOIOB,
TEIUIO- W JHEProodecredeHne, BOIOIMOATOTOBKA, YIpPaBIEeHUE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTMYECKUE KOMIIOHEHTBbl - ChIPbE, BCIOMOTATEJIbHBIE MaTepUalibl, OCHOBHOU |
JTOTIOJTHUTEILHBIN MPOIYKThI, OTXO/IbI, SHEPTE€THUECKUE PECYPChI, 000PYAOBaHUE, CTPOUTEIHHBIC
KOHCTPYKIUHU U PUOOPHI, IPOU3BOJACTBEHHBIN MEPCOHAT.

KayecTBeHHBIE W KOJMYECTBEHHBIE  IOKA3aTeIM  XMMHYECKOrO  IPOU3BOJACTBA:
TEXHOJIOTMYECKUE IOKa3aTeld - MPOU3BOJUTEIBHOCTh U MOIIHOCTH MPOU3BOJICTBA, BBIXOJ
MPOJIYKTa, PAcXOAHbIE KOIP(GUIMEHTHI TO CBHIPHIO M SHEPrUH, WHTCHCHUBHOCTH IIPOLIECCOB,
KayecTBO NPOAYKTa; SKOHOMHUYECKHE TMOKa3aTelu - ce0eCTOMMOCTh MPOAYKTa, MpPUBEICHHBIC
3aTpaThl, YAEJIbHBIE KalHUTaJIbHBIE 3aTpPaThl, MPOU3BOJIUTEIBHOCTh TPYAQ; IKCILUTyaTallMOHHBIE
MOKa3aTelH - HAJECKHOCTh U 0€30MacHOCTh (YHKIIMOHUPOBAHUS CHCTEMBI, YYBCTBUTEIHHOCTH,
pETYJIMPYEMOCTh W YIPABIAEMOCTh MPOLECCA; COLMAIbHBIC IMOKA3aTeIW - BO3JACHCTBUE Ha
OKPYXKAIOIIYIO Cpelly, 0€30MacHOCTh OOCTY)KMBaHUS, CTENIEHb MEXaHU3AIlUM U aBTOMATU3AlINH.

1.3. CoipbeBbIe pecypchl, BOJa U SHEPTHUS B XUMUYECKOM TTPOU3BOJICTBE.

Knaccudukanus ChpIppeBBIX pPEeCypcoB MO pa3NUYHBIM TMpU3HAKaM - (Ha30BOMY
COCTOSIHMIO, TIPOMCXOXKICHHUIO, HWCTOYHMKAM. MuHepanbHOEe ChIpbe (PyAbl U TOJE3HBIC
HCKOMaeMbl€), OpPTaHUYECKOE TMPUPOTHOE ChIphE (TOPIOYHE HCKOMAeMble), PACTUTEIBHOE U
J)KUBOTHOE CHIPhE, BTOPUYHOE CHIPhE - WX HCIOJB30BaHHE U TMYTH mnepepadboTku. OCHOBHBIE
CrocoObl MEPBUYHON 00pabOTKH ChIpbs (0OOTaleHHe, OUMCTKA, TTOJTOTOBKA K TPAHCIIOPTUPOBKE
u tmepepadotke). I[loHsTHE, CYIIHOCTP W TPHUMEPHl YIAyOJEHUsS WCIOIb30BAHUS CHIPBS,
KOMOMHHPOBAHUS MPOU3BOICTB U KOMIUIEKCHOM MEepepabOTKU CHIPHS.

3HaYeHHE U WUCIOJIb30BAaHUE BOJBI B XMMHUUYECKHX MPOU3BOJACTBaX. VICTOUHMKHU BOJBI.
TpebGoBaHusi K TEXHONOTMYECKO M ObITOBOM Boje. I[IpoMbliiieHHass MOArOTOBKA BOABI U
METOJIbI €€ OYMCTKH OT mpuMeceil. OCHOBHBIE METO/bl KOHTPOJISI KadyecTBa BOJbl. JDKOHOMUS
BOJIONOTPEOICHHUST B IPOU3BOJICTBE. BOJ0OOOOPOTHBIE CHCTEMBI.

Bunel ¥ HMCTOYHHMKHM DHEPrMM B XHMHUYECKOM MPOMBINIIEHHOCTH. Macmradbl
noTpebNieHusT W CIMOCOOBl YMEHBIIEHHUSI JHeprerudeckux 3arpar. CyIIHOCTh W MPUMEPHI
pereHepaui W peKynepauudd SHEPruv. ODHEProTEXHOJIOTHYECKHUE CHUCTeMBbl. BTopuuHbie
DSHEPrETUYECKUE PECYPCHI.

Monayasb 2. Teopernyeckue 0CHOBbI XUMHUYECKHUX MPOLECCOB H PEaKTOPOB

2.1. OcHOBHBIE ONIPEAEICHUS U MOJ0KEHUS
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OU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH XUMHUYECKHX MIpeBpaleHH -
CTEXMOMETPUUYECKHE, TEPMOJMHAMHYECKHE, KuHeTudyeckue. [lokazarenn  XUMHUYECKOTO
IpPEeBpaIeHHs] - CTETIEHb IPEBPAIICHUS, BBIXO MPOAYKTa, MHTErpajabHas U quddepeHnnanbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKLIUU U IIPEBPALECHUS PEAr€HTOB.

2.2. XuMHUYECKHE MPOLECCHI.

Omnpenenenue. Knaccupukanuss XMMUYECKHX IMPOIECCOB MO PA3IUYHBIM MPU3HAKAM -
XUMHUYECKUM (BHJ XHMHUYECKOW peaklHuH, TEePMOJUHAMHYECKHE XapaKTEpPUCTUKH, CXeMa
npeBpalieHnii) U Ga3oBbIM (YHCIIO U arperaTHoe cocTosiHue as).

['omorennslii xumuyeckuii npouecc. OnpeaeneHrue U MpuMepbl. BiusHue XuMHUYECKUX
NPU3HAKOB M YCIOBUI MPOTEKAHUS IpoIlecca Ha ero mokaszaresu. CrocoObl MHTEHCU(PUKAITHH.

[TonsTre ontuManbHBIX TemmepaTyp. ONTUMalbHBIE TEMIEpPaTyphl Al OOpaTUMBIX U
HeoOpaTUMBIX K30- U S3HJOTEPMUUECKUX PEAKIIMII.

I'eTeporeHHsblil (HEKATAIUTUYECKHUH) XUMUYECKUN mporecc. OnpenencHue U IpUMEPHI.
CrtpykTypa mporecca U ero cocrtamisitomue (craauu). HaOmomaemass CKOPOCTh XMMHYECKOTO
npesparienus. O6nactu (pexxuMbl) MPOTEKaHUs MpoLiecca, IUMUTUPYIOLIAs CTa sl

I'eteporenHslii XuMHUECKUil mporecc '"raz (KUIKOCTh) - TBepaoe". OOocHoBaHmE,
MOCTPOCHUE U aHAIN3 MAaTEMAaTHUYECKON MOJIENH JIsl Peakiuii ropeHus (MoAemb ""CKUMAIOIIAsCs
chepa") m TOmMOXMMHYECKOW (Mozaens "c HeB3ammMopaeWcTByrommM sapom"). Habmomaemas
CKOPOCTh TMpPEBpAIEHUS, BpEMsS MpEBpalleHUuss U MyTH HHTCHCU(PUKAIMHU JUIS PA3TUYHBIX
oOyacTel MpoTeKaHus Ipolecca.

I'eTeporeHHblii XUMUYECKHUA Tporece '"ra3 (BKUIKOCTH) - JKUIKOCTh'. OOOCHOBaHUE,
IIOCTPOCHHE M aHAIW3 MaTemaruuyeckoil Moxaenu. Halironaemass cKOpocTb NIpEBpallleHUs U
obnactu nporekanus mponecca. [Iyru nHTeHcubuKauy A7 pa3InyHbIX PEKUMOB MIpoliecca.

Karanutuueckuii npouecc. Onpenenenue, kiaccupukanus, npumepsl. ['eTreporeHHbIi
KaTajau3 Ha TBepaoM Kartanuzatope. OOOCHOBaHHE, MOCTPOCHHWE W aHAIU3 MaTeMaTUYECKOM
MOJIEJIM Ha KaTaJIUTUYECKOW MOBEPXHOCTH U B MOPHUCTOM 3e€pHE Katanuszaropa. HabOmronaemas
CKOpPOCTh TpeBpalieHus U obmactu mnporekanus mnporecca. CrTeneHb HUCHOIb30BaHUS
BHYTpEHHEHN MOBepXHOCTH. [1yTH MHTEeHCUPUKAIMK KATATUTHUYECKUX MPOIIECCOB.

2.3. XuMHU4Y€eCKHEe PEaKTOPHI.

OnpeneneHve M Ha3HAYeHHE XHMHUYECKOTO peakTopa. PeakTopsl B XMMHUYECKHX U
HEXMMHMUYECKUX OTpacisx MpoMbliieHHOCTH. OO030p THUIOB XHMHUYECKUX PEAKTOPOB, WX
CTPYKTYpHBIE JJIEMEHTHl (peaklMOHHAas 30HAa, YCTpPOMCTBa BBOJAa W BBIBOAA, CMEIIEHUS,
pa3fieNieHuss U pachpeeNieHus] MOTOKOB, TEIUIOOOMEHHBIE 3JE€MEHTHI), OCHOBHBIE MPOIECCHl U
SIBJICHUS B HUX.

CucremaTu3aius MpoleccoB B XMMHUYECKOM PEAKTOpEe MO Maciitady MX MpPOTEKaHUS:
XUMHYECKasl peaklMs, XMMHUYECKHUH Tpollecc B IJIEMEHTApHOM O0beMe, TMpoIlecChl B
PEaKIMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBA3b U HEpapXHUuecKas CTPyKTypa
MaTeMaTHUYeCcKOl MOJeNu mpouecca B peaktope. IIpumepsl mpoiieccoB B pa3iIuYHBIX BHAAX
XUMUYECKHUX PEAKTOPOB.

Krnaccudukanus nporeccoB B peakTopax 1o pa3indHbIM IPU3HAKaM - BUJI XUMHUYECKOTO
mpolecca, OpraHu3als IMOTOKOB pPEareHTOB (cXxeMa [BIKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa IOTOKOB B PEAaKIIMOHHOW 30HE), OpraHu3alus TEIJIOBbIX OTOKOB (TEIJIOBOM PEXUM,
cxeMma Teroo0MeHa), CTallMOHApHOCTh Mpoliecca.

O6ocHOBaHME M TIOCTPOEHHE MaTeMAaTUYECKOM MOJenu TMpolecca B PeaKkTopax
Pa3IMYHOTO TUNA KaK CHCTEMbl ypaBHEHWH MaTepHaIbHOTO U TEIUIOBOTO OAaHCOB Ha OCHOBE
JAHHBIX O CTPYKTYp€ TOTOKAa, XMMHUYECKHX TIPEBPAIEHUAX, SBJICHHUIX IEpeHOoca Terjaa |
BelllecTBa W UX B3amMmojeicTBuu. CucreMaTusanus W KilaccH(UKAMs MaTeMaTHYeCKHX
MoJIeJIeH MPOIIECCOB B PEAKTOPaX.

N3otepMuueckne mporecchl B XMMHUYECKOM peakTope. BiusHHe CTpyKTypbl MOTOKa
(uneanbHOE CMEIIEHHE M BBITECHEHHUE), CTAallMOHAPHOCTU TMpolecca (IPOTOYHBIM H
NEepUOIUYECKHIT), TapaMeTPOB M YCIOBHI MPOTEKaHUs Ipoliecca (TeMneparypa, KOHLIEHTpalus,
JaBjieHue, 00beM PEeaKIIMOHHOM 30HbI, BpeMsl), BUJa XUMUYECKON peakluu (TIpocTast ¥ CIOKHas,
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obpatuMass U HeoOpaTuMas) M €€ IapaMeTpPoB Ha MPOPWIM KOHIICHTPAIMA W TIOKAa3aTelu
mpoiiecca B peakTope (CTENeHb MPEBpalleHHs, BBIXOJ IMPOAYKTA, CEJIEKTUBHOCTb IPOIIECCA).
OcHoBbl pacyera mpouecca B peaktope. ComoctaBieHue 3(PGEKTUBHOCTH IPOLIECCOB B
peakTopax, OMUCHIBAEMBIX MOJECIISIMU UACAIBHOIO CMEIICHUS U BHITECHEHUS.

Hewnsorepmuueckue mnpoueccbl B XMMHUYECKMX peakTtopax. OpraHuzanusi TEIIOBBIX
MOTOKOB U PEKMUMOB B XUMUUYECKHUX peakTopax. Pacnpenenenue temrepaTypbl, KOHIEHTpaUl U
CTENEHNW MPEBPALLEHUsS B pEAKTOPE B pPEKHUMaX HACAIBHONO CMEUIEHUS M BBITECHEHUS,
annabaTU4eckoM u ¢ TermiooOMeHoM. CBs3b TeMmmepaTypbl W CTEIICHH TPEBpAICHUS B
aguabatuueckoM nporecce. CoOIMOCTaBIEHUE C H30TEPMHUYECKUM pPEKUMOM. Yuciao u
YCTOMUYMBOCTh CTALlMOHAPHBIX PEXKMMOB B PEAKTOpPAX MACATIbHOIO CMEILICHHUS.

2.4. IIpoMBIIIJIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax MPEeIMETHO PaCCMATPUBAIOTCS MPOMBIIICHHBIE PEAKTOPHI
JUISl IPOBEAEHUS MPOLECCOB TOMOTE€HHBIX, T€TEPOr€HHbIX U KaTAIUTUYECKUX - TUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIC XapaKTEPUCTHKU U OCOOCHHOCTH PEKUMA, 00JIACTH MCTIOIH30BAHUS.

Moayab 3.XuMHYecKOe NPOU3BOACTBO, KAK XMMHKO-TEXHOJOTMYeCKasi cucreMa
(XTO).

3.1. CrpykTypa u onucaHue XUMHKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHUYECKOE TPOU3BOJACTBO Kak XUMHUKO-TexHojoruueckas cucrema (XTC). Ilonstue
cucteMbl B XTC. CocraB XTC: »aeMeHTBI, CBsA3M, HOOACHUCTEMBI. OneMeHTbl XTC,
KJIacCCU(UKAIMS TI0 BHJY MPOIIECCOB M Ha3HaueHUI0. TexHomorndeckue cBsizu meMeHToB XTC
(motokm). IlocnemoBarenbHas, MapaienbHas, pa3BETBICHHAs, IOCJIEAOBATEIHLHO-00BOIHASL
(bafinac), oOpaTHast (PEIHKIT) TEXHOJIOTHYECKUE CBsI3H. VX cXeMBbl U Ha3HAYCHUE.

Onucanne XTC. Buasl moaeneir XTC - onucarenbHbie U rpadguueckue. OnucaTenbHbIe
MOJICTTM - XUMHYECKas CXeMa M MaTeMaTudeckas wmojenb. [paduyeckue wmopenu -
byHKIIMOHAIbHAS, TEXHOJOTHYECKas, CTPYKTypHas U Jpyrue (CHelnuaibHbIe) CXEMBI.
Hasznauenue, npuMeHeHNE U B3aUMOCBSI3b MOJICIICH.

3.2. Anamuz XTC.

[Tonsitue, 3amaunm u pesynbraThl aHanusza XTC - cocrosiuue XTC, matepuanbHbI U
TEIUIOBOM OajlaHChl, MOKA3aTeNu XUMUYECKOTO MMPOU3BOJICTBA.

Croiictea XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTb PEXKHUMOB 3JEMEHTOB, DPa3IU4He
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTh M CYIIECTBOBAaHUE
CTAIMOHAPHBIX PEKUMOB U JIP.

MartepuanbHbIi U TETIOBOM OanaHchl. MeTo/IMKa COCTaBICHUS U pacueTa MaTepUalbHbBIX
u teroBbix OamancoB XTC u ee moacucteM. OCOOEHHOCTH pacyeTa OalaHCOB B CXeMax C
perukioM. @opMbl IpeCTaBlIeHNs OalaHCOB (TaONUIIbI, TUArPaMMBI U JIP.).

MarepuanpHpiii  OajlaHC T MAacCOOOMEHHBIX W PEAKIMOHHBIX  AJIEMEHTOB.
Hcnonp30BaHWe CTEXHOMETPUYECKHX, TEPMOJMHAMUYECKMX U MeX(pa3HbIX OallaHCOBBIX
cooTHomeHUH. CTEXHMOMETPUYECKHE COOTHOIICHHS U WX pa3HoBUIHOCTH. CTemneHb
WCIIOJIb30BaHUS CHIPHEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPTeTUYECKHI (110 MOJHON SHEPrUM) U IKCEPreTUdecKuil OasaHchl U
KII. Ux conocTtaBneHnue u ucnosbzoBaHue B ananuze XTC.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cunTe3a (moctpoenus) XTC. OcHoBHbIe dTambl pazpaboTku XTC.
Poip MaTeMaTHYECKUX U DBPUCTHYECKUX METOJIOB.

OcHoBHble KoHIenuuu mpu cuHreze XTC: MNOJHOE HCIONb30BAHUE CBHIPHEBBIX W
YHEPTETUYECKUX PECYPCOB, MUHUMHU3AIUS OTXO0JI0B, ONTUMAJIHLHOE MCIIOIH30BAHUE amapaTyphl.
Ux comepxanue u crnocoObl peanuzanuu. KoMOWHUPOBAaHHBIE MPOW3BOJCTBA, COBMEIICHHBIE
MPOIIECChl, BTOPUYHBIE DHEPIETHUYECKHUE PECYPChl, DHEPrOTEXHOJIOTHYECKHE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYThIE, MaTTOOTXOIHBIE TPOU3BOJICTBA - MX MOHSITHSI, 0COOEHHOCTH
Y TIpUMEHEHHE.

OpHOpOIHBIE TEXHOJOTHYECKHE CXEMBl: CHUCTEMa pPEeKYNEepaTUBHOTO TeriooOMeHa,
cHcTeMa pa3JieJIeHUusI MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa peakTopoB. OCHOBHI TOCTPOEHUS UX
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ONTHUMAJIBHON CTPYKTYPHI

Mopnyas 4. IIpoMbllIEeHHBIE XMMHYECKHE IPOM3BO/ICTBA.

XHUMHUYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KAK pean3alus U3y4YE€HHbBIX
TEOPETUYECKUX OCHOB XUMHUKO-TEXHoOJIorndeckux npoueccoB U XTC, KoHIENUMi NOoCTpOeHuUs
BbicOKOd((ekTuBHONH XTC. OCHOBHOW akKIEHT JenaeTcs Ha (U3UKO-XUMHUYECKHE OCHOBBI
KOHLENIMM IIOCTPOEHUSI TEXHOJOTMYECKOW CXEMbl IIPOM3BOACTBA M €r0  IOJCHCTEM.
[IpousBoacTBo cepHoil kucnotsl. [IpousBoncTtBo ammuaka. IIpon3BOACTBO a30THOM KHUCIOTBHI.
IIpou3BOACTBO cTHpOIIA.

Monayasb 5. CoBpeMeHHbIE TEHAEHIMH B PA3BUTHN XUMH4Y€CKON TEXHOJIOTHH.

Texyiee cocTossHNE XUMUYECKOW IIPOMBILUIEHHOCTH B MUPE U TEHACHLIUU €€ Pa3BUTHS.
[lepcnekTHUBHBIE HICTOYHUKH ChIPbS U 3Hepruu. Kitacrepusanus XuMU4eCKO IPOMBIIIEHHOCTH.
CoBmenieHHble Tponecchl. ['mOkue M mepecTpanBaeMble TEXHOJIOTMYECKHE cXeMbl. Hoble
XUMHUKO-TEXHOJIOTHYECKHE MPOIIECCHl U CITOCOOBI MOMyYEHUS IPOAYKTOB.

4. O0beM y4eOHOM JUCIHILJIMHBI

Bunast yueOHoI paboThI B 3auetnrix | B akanem.
€AMHUIIAX yacax
O01mas Tpy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 7,0 252
AYJAUTOPHBIE 3aHATHSL: 2,22 80
Jlexruu (JIek) 0,89 32
[TpakTnueckue 3austus (113) 0,89 32
JlaboparopHbie pabOTHI 0,44 16
CamocrositesbHasi padora (CP): 3,78 136
Buja konTpoJisi: 3auer / 3k3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHbBIX B actpon.
eAMHUIIAX yacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 7,0 189
AyYJAUTOPHBIE 3aHSATHS: 2,22 60
Jlexruu (JIek) 0,89 24
[TpakTuueckue 3anstus (I13) 0,89 24
JlaGopaTopHbie pabOThI 0,44 12
CamocrositeabHas padora (CP): 3,78 102
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(27)

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
CucreMbl yIpaBJieHUs poneccaMu moJtydennst Hanomarepuasios (b1.B./IB.4.2)

1. Heap AucuMIuIMHbI - 1aTh 0a30BbI€ 3HAHUS 110 TEOPUU CUCTEM YIPABIICHUS XUMUKO-
texHosoruueckuMu npoueccamu (CY XTII), npuBuTh HaBBIKK U yMeHHUe aHaiu3a cBoicTB XTII
KaK OOBbEKTOB yIpaBIEHUS U MPAKTUYECKOTO MPUMEHEHUSI TEXHUUECKHUX CPEJCTB YIIPaBJICHUS.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4yalOIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadamys cnenyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHUSI MAaTEMATUYECKHX U €CTECTBEHHOHAYUHBIX
JUCIUIUIAH, JUCHMIUIUH oOuienpogeccHoHalbHOrO0 I[HMKJIa B 00ObeMe HeoOXOIMMOM B
npodeCCHOHATBHON  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pa0oTaHHBIX B HHMX IIOAXOJOB, METOJOB M pEe3ylbTaTOB MAaTEMaTHYECKOro aHalIn3a U
MOZIETTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OITK-1);

108




- CIIOCOOHOCTBIO TIPUMEHSTH HABBIKM HCIIOJIB30BaHUA (TOJ PYKOBOICTBOM) METOOB
MOJIEJIMPOBAHUS, OLIEHKH, NIPOTHO3UPOBAHUS U ONTHUMM3ALMM TEXHOJOTMYECKUX MPOLIECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3AIMU U CePTUDHUKAIIMN MaTepUaIoB  mpoieccos [1K-4);

- CIOCOOHOCTBIO TPUMEHSTh HABBIKM HCIOJIB30BAHUS TEXHUYECKHX CPEICTB JUIS
MU3MEPEHHS] U KOHTPOJISI OCHOBHBIX IAPAMETPOB TEXHOJOTMUYECKHX IPOLECCOB MOJIYYEHHUS M
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUI, (YUIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMAaTepHaaoB u uanenuit u3 uux (ITK-7).

3HamMb.

- OCHOBHBIE TIOHSTHSl TEOPUM  YIPABICHUS; CTAaTUYECKHUE M JUHAMUYECKHE
XapaKTEPUCTHKN OOBEKTOB YIpaBieHUs; OCHOBHbIE BHIbI CAY U 3aKOHBI PETyIHPOBAHUS;
tunoBble CAY B XMMHUYECKON NPOMBINUIEHHOCTH; METOJbl U CPEACTBA U3MEPEHHUSI OCHOBHBIX
TEXHOJIOTHYECKUX MapaMeTpoB; ycTonuuBOCTh CAY; ocHOBHbIEC MOHATUA O HeMMHEHHBIX CAY,
pENEeMHBIX CHUCTEMAaX, JOTMYECKHUX aIrOpUTMax YIpPaBICHUSA, aJalTUBHBIX U ONTHUMAJbHBIX
CUCTEMaX YIIpaBJICHUS;

ymems.

- OINpeAeNsATh OCHOBHBIE CTATUYECKUE U JIMHAMUYECKHE XapaKTEPUCTHUKH OOBEKTOB
yIpaBieHUs; BRIOUPATh PALIMOHANBHYIO CHCTEMY PEryJIHpPOBAaHUS TEXHOJIOTUYECKOTO MPOLIECcca;
olieHuBaTh ycToWuuBOocTh CAY; BbIOMpaTh KOHKPETHBIE TUIBI IPUOOPOB AJIs JUArHOCTUKHU
XTII;

enademsn:

- METOJIaMU T€OPUH aBTOMATHYECKOTO PETYJIMPOBAHUS, OPTaHU3ALUN U Pacu€ra CUCTEM
ONTUMAJILHOTO YIPABJIEHUS XUMUUYECKON TEXHOJIOTMel HaHOMAaTEPUaJIOB.

3. KpaTkoe coaep:xkaHue JuCHUILINHBI

Moayas 1. OcHOBHbIe TMOHATHA YIPABJIECHUS XHMHKO-TE€XHOJOTHYeCKUMU
NnpoueccamMu.

3HaueHue aBTOMAaTUUYECKOI0 YIPaBIEHUS JJIsl Pa3BUTUS XUMUYECKOW MPOMBILIUIEHHOCTH.
OcoOeHHOCTH  yIpaBiCHHUS XUMHUYECKUM NPEANPUSITHEM UM  XUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TeXHUKO-5KOHOMHUYECKHH A(P(EeKT BHEAPEHHS aBTOMATU3MPOBAHHBIX CHCTEM
ynpaeneHus. Ponb cucreM ympaBieHuss B oOecrnedeHMHM 0€30MacHOCTH  XMMHYECKOTO
IIPOM3BOJICTBA U OXPaHbl OKpykarolel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Uepapxus
ynpasineHusi. OCHOBHble MpHHUUIBI yhpasieHus. Knaccupukanus cucteMm ymnpaBieHUs
®yukuuroHanbHas cTpykrypa CAY. [TokazaTenu kauecTBa yrnpaBiIeHHUs.

MopnyJb 2. OCHOBBI TEOPHH ABTOMATHY€CKOI'0 YIIPaBJICHHSA.

Maremaruueckue monenu CAY. Iunamuyeckue xapakrepuctuku CAY. Mcnons3oBanue
olepalMoHHOro ucuncienus st ananu3a CAY. Tunosele fuHamMudeckue 3BEHbs. BpeMeHHbIE
U YaCTOTHBIE XapaKTEPUCTUKHU. OKBUBAJIEHTHbIE MpeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocth auHeHHBIX CAY ¢ oOpaTHO# cBs3bio. Kiaccudukaiys 1 OCHOBHBIE CBOICTBa
00BEKTOB yIpaBieHHs. MeTonbl OIpenesaeHus CBOMCTB OOBEKTOB ympasiieHUs. OCHOBHbIE
3aKOHBI peryaupoBaHus. Perynsaropsl Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTel. Lludponsie
U poOacTHbIE CHUCTEMBbl yImpaBieHHs. BpiOop 3akoHa peryiupoBaHUS U OINpeiesieHue
ONTUMAaJIbHBIX TAPAMETPOB HACTPONKH MPOMBILUICHHBIX PETYJIATOPOB.

Mopayas 3. U3MepeHne TeXHOJOTHYeCKHUX MAapaMeTPOB XMMHMKO-TEXHOJIOTHYeCKOIo
npouecca.

l'ocynapcTBeHHass cuctemMa MPOMBIIUIEHHBIX MNPUOOPOB U CPEICTB aBTOMATH3ALIUHU.
OcHOBHBIE TEpMHUHBI M OIpenenacHus Merpojorun. Meroasl u3Mepenuil. Cpencrtsa
U3MEPUTENIbHON TEeXHHKH, WX CTaTHYeCKHe M JMHaMudeckue cBoiicTBa. [lorpemmHuocTu
u3Mepenuii. CriocoObl nepenauu uHGopMalMu Ha paccrosHue. OpraHuzanus AMCTAaHIIMOHHON
nuarHoctukn XTIl M3MmepeHne OCHOBHBIX TEXHOJOTMYECKMX IMapaMeTpOB: JaBIICHHS,
TEMIIEPATYPHI, PacXo/a MU KOJMYECTBA, YPOBHS >KMJIKOCTH MU CBIIYYHX MaTepHalOB, COCTaBa U
(U3UKO-XMMHUYECKHUX CBOWCTB BEIIECTB.

Mopnyias 4. OcCHOBbI NPOCKTHPOBAHMSA ABTOMATHYECKHX CHCTEM YIPaBJICHHUS
XHMMHKO-TeXHOJIOTHYeCKHUMH MpoleccaMu.
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Ocobennoctu ympaBienus XTII. PerynupoBaHue OCHOBHBIX TEXHOJOTHYECKHX
[apaMeTpoB: pacxoja, AaBiieHus, Temreparypsl, ypoBHsA, pH. Texunuueckue cpencrsa CAYVY.
OCHOBHBIE Pa3HOBHJIHOCTH YIPABJISAIOLIUX YCTPOWCTB. THIBI, XapaKTEpUCTUKH U PACUYET
WCTIOJTHUTEIIbHBIX MEXaHU3MOB U PETyIUpPYIOX opraHoB. OQopmMiieHre MPOSKTHOTO 3aaHuUs
HAa AaBTOMATHU3AlMI0 TEXHOJOTHYECKOro Ipolecca. BpiOop Touek u3MepeHHs, KOHTPOII,
VOPaBJISIEMBIX TApaMeTPOB U  YHpaBISIOMUX Bo3AeicTBUUA. CTaHgapThl W YCIOBHBIE
o0o3HaueHus Uil TexHojgoruyeckux cxeM. OcHoBHbIE cBeneHus o0 ACY TII B xumuueckoi
npombitnuieHHOCTH. [Ipumepst ACY TII B xumuyeckoit mpoMbIIUIEHHOCTA. OCHOBHBIE BBIBOJIBI
1o kypcy. CoBpemenHnbie TeHieHIu B pa3Butun CY XTII.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akanem.
€AMHUIIAX yacax
O01mas TPy10eMKOCTh I CHUILIHHBI 110 Y4€0HOMY ILIAHY 7,0 252
AYJIUTOPHBIE 3aHATHSI: 2,22 80
Jlekiuu (JIek) 0,89 32
[Tpaktnueckue 3austus (113) 0,89 32
JlaboparopHbie pabOTHI 0,44 16
CamocrositesbHasi padora (CP): 3,78 136
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(36)
Bunast yueOHOI paboThI B 3agerHbBIX B actpon.
eAMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IUIAHY 7,0 189
AYJAUTOPHBIE 3aHATHSI: 2,22 60
Jlexruu (JIek) 0,89 24
[TpakTnueckue 3austus (I13) 0,89 24
JlaboparopHbie pabOTHI 0,44 12
CamocrositeabHas padora (CP): 3,78 102
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 9K3aMeH
(27)

AHHOTanus padoyeil NporpaMMbl AU CHMIIIMHBI
3ouaoBas mukpockonus (b1.B.1B.5.1)

1. Heap aucuumiuHbl - GopMHpOBaHHE Yy OOy4YaIOIIMXCS 3HAHUN O CKaHUPYHOIIEH
30HI0BOM MMKpPOCKOIIMHM, €€ TEOPETHYECKUX OCHOB, NPUHIMIIOB pPabOThl M BO3MOXKHOCTH
MCIIOJIb30BaHUs JJI aKTyaJIbHBIX 33/1a4 HAHOTEXHOJIOTUH U HAHOMAaTepHasoB.

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

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHnusaMu:

- CHOCOOHOCTBIO TPUMEHSTh HAaBBIKM HCIOJb30BaHUS TNPHUHLIUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBaHUM, WCIOBITAaHUW M JAMATHOCTUKHM HU3JEIUA U3 HaHOMAaTepuajoB U
IpOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM U MOAM(HKAIMK, BKIOYas CTaHIapTHBIE U
ceprudukanronnsie ucneitanus (I1K-3);

- CIIOCOOHOCTBIO NPUMEHSTh HABBIKM HCHOJb30BaHUS (TOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUS U ONTHUMU3AIMU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMAaTEepPHAJIOB, CTAHIAPTH3ALUH U CepTUHUKAINU MaTepraioB u npoueccoB (I[1K-4);

- CIOCOOHOCTHIO TPUMEHSATh HABBIKM HCIIOJIB30BAHUS TEXHUUYECKUX CPEACTB JUIS
MU3MEpPEHUS. M KOHTPOJISI OCHOBHBIX IAapaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IONYyYEHUS U
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CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJIECPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMaTepHuaioB u uszaenui u3 vux (IK-7);

3Hamb:

- KJIACCU(UKALIUIO METOJIOB CKAaHUPYIOIIECH 30HI0BOM MUKPOCKOIIHH;

- YCTPOWCTBO M MNPHUHLMUN PabOThl M (PU3NYECKHUE OCHOBBI CKAaHMPYIOLIMX 30HIOBBIX
MHUKPOCKOIIOB;

- IPUHLMIBI pEAlU3allid aTOMapHOIO pa3pelleHHs B CKAaHUPYIOIIMX 30HIOBBIX
MHUKPOCKOIIaX;

- o01IMe IPeCTaBICHUs O pa3pelIaoe cnocOOHOCTH Pa3IMUHbIX BUJIOB;

- BO3MOXHOCTH H oOmactu mnpumenenuss wmeronoB C3M ans  HcciaenoBaHUs
HaHOMAaTEPHAJIOB;

ymemp:

- QHAJIM3UPOBATh U300pAXKEHUS U JaHHbIE, IOJIY4YEHHbIE Pa3IuYHbIMU MeTogaMu C3M;

- KOPPEKTHO OMpeessaTh MOP(OIOTnio HAHOOOBEKTOB M HAHOMATEPUAJIOB;

- ICII0JIb30BaTh CTaHAapTHhIE MeToauku C3M 11 aHanM3a HaHOMAaTEPHUAIIOB;

- (hopMynMpoOBaTh TEXHUYECKHE TPEOOBAHMS K 0OBEKTaM UCCIICIOBAHUS;

gnademsn:

- HaBBIKAMU 00pa0OTKU N300paKEHHM, TIOTYIEHHBIX pa3InyHbIMU MeTogamu C3M;

IOPUHIUIIAMU TPOBEJCHHS SKCIEPUMEHTAa Ha COBPEMEHHBIX NPUOOpax CKaHUpYROLIEH
30HI0BOM MUKPOCKOIINY;

- MeToJaMM pabOoThI C HAYYHOM! JIUTEPATYypPOr U SJIEKTPOHHO-ONOIMOTEUHBIMU peCypcamMu
10 TEOPETUYECKUM U TEXHOJIOTMYECKUM aclleKTaM CKaHUPYIOLEH 30H10BO MUKPOCKOIHH.

3. KpaTkoe coep:kaHue A1 CHUILIUHBI

Mopayasb 1. OcHoBBI ckaHHpYIOLIel 30H10B0ii Mukpockonuu (C3M)

Paspnen 1.1 CoBpemMeHHBbIe METO/IbI BU3YAJTH3ANMHA HAHOMATEPHAJIOB.

CoBpeMEeHHbIE  METOJbl  BHM3yaJU3allUd M  HUCCIEJOBaHMSI  HAHOOOBEKTOB U
HaHomarepuanoB. Ilonatus paspemaronieid cnocoOHOCTH M JUGPAKLIMOHHOIO Ipezesa.
ATomapHOE pa3pellleHue B COBPEMEHHBIX MeTojax uccienoBaHusi. CpaBHEHHE OCHOBHBIX
MHUKPOCKOIMYECKMX METOAO0B (ONTHYECKHE, 3JIEKTPOHHBIe, 30HIO0BbIE). I[Ipeumymiectna,
HEJAOCTaTKW M 00JacTM  NPUMEHEHUS  CKaHUPYIOUIEH  3JEKTPOHHOW  MHUKPOCKOIIWH,
IIPOCBEYMBAIOLIEH IJIEKTPOHHON MUKPOCKOIMH U CKAaHUPYIOLIEHN 3JIEKTPOHHON MUKPOCKOIIHH.

Pa3nen 1.2. Beenenue B C3M.

Uctopus C3M. VYcTpoHCTBO W HpUHIUN paboOThl  CKAaHUPYIOIIUX  30HIOBBIX
MukpockoroB. OcHoBHble 3neMeHThl C3M. Ckanepsl. Cuctema oOpaTHOUM CBsI3H. 30HIAOBBIC
natuuku. [lpunnun gopmupoBanus usobpaxenus B C3M. 3ammra OT BHEUIHUX BO3ACHCTBUIA.
Knaccudukanuss merogo C3M. CpaBHeHHE pa3pemiaroiei CrioCOOHOCTH PA3IMYHBIX BHJIOB
C3M.

Pa3nea 1.3. Ckanupyomas TyHHeabHass Mukpockonusi (CTM).

@usnyeckne ocHoBbl CTM. OneKTpOHHBIE CTPYKTYpbl TBEPAOrO Te€la U €ro
noBepxHocTU. TyHHenbHbIN 3pdexT. Texunueckue ocHoBbl CTM. KoHeTpykiny cKaHUPYOIIMX
TYHHETIBHBIX MHUKpOCKOMOB. Pexumbl pabdotet CTM. Meton mnocrosHHONW Toka. Merton
MOCTOSIHHOW BBICOTBL. Meton oToOpakeHue paboThl BbiIxoAa. Peanmusamnuss aromapHOTo
paspellieHus] B CKaHMPYIOIIEM TYyHHEIbHOM Mukpockone. Orpanundenuns CTM. Peanmzanus
aTOMapHOTO pa3pelleHusl B CKaHUPYIOLEM TYHHEIbHOM MUKpockorie. [1oiroToBka moBepXHOCTH
TBepabIX Ten it CTM uccnegoBaHui.

Paznen 1.4. AtomHo-cusioBasi Mukpockonusi (ACM).

CuoBoe B3auMoJieiicTBUE 30HAOBOro jaaTuvka u oOpasua. Ilotenuman Jlennapna-
Jlxonca. ACM 30HIbI: BUIBI, CIOCOObI M3rOTOBJIECHUS, OCHOBHbIE HapaMeTpbl. KoHCTpyKius
ACM. CnocoObl perucTpanyi OTKJIOHEHUsS KaHTuieBepa. Pexumbl pabotst ACM. KonTakTHas
ATOMHO-CHJIOBAasi MMKPOCKOIMSI- METOJ IOCTOSSHHOW BBICOTBI, METOJ| IOCTOSHHON CHJIBI,
KOHTaKTHBIM MeToj] paccoriacoBanus. Henmoctatku koHTakTHOM ACM. IlomykoHTakTHas
aTOMHO-CHJIOBasi MUKpockonus. [IpeumyiectBa u HegoctaTky noiaykoHTakTHOM ACM. Kpussie
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3aBHCHUMOCTH CHJBl OT paccTosHusa. JlarepanpHoe B3aMMOJEHCTBHE 30HAa U o0Opasia.
Muxkpockonus naTepanbHbIx cuil. Paspematomias cnocooHocts ACM. beckonrtaktHas ACM.
Bo3moxxnoctu OeckontaktHO ACM. Hcnonb3oBaHHWE OpPraHWYECKHX MOJIGKYJI B KayeCTBE
30H10B 111 C3M. Hanotpyoxu — natunku C3M.

Pasznen 1.4. Ckanupyromas 0JIM:KHeNoJbHAas onTuyeckass Mukpockonusi (CbOM).

Teopernueckue ocHoBel CBOM. DddexktuBHOE  NPEofoNeHHE  ONTHYECKOTO
nudpakmuonHoro  mpeaena.  3oHapl CBOM:  Tumbl, usrotoBineHwe.  KoHCTpyKiuu
OJINKHENOJBHBIX ONTHUYECKUX MHUKPOCKONOB. KOHTpoib paccTosHus MEXIy 30HIOM U
MOBEPXHOCThIO. Peanmuzanmsi cucrembl oOpatHOM cBsizu. Paspemaromas crnocodHocth CHOM.
Pexwumebl pabotsl u Buasl CBOM. Kongurypamnuss CBbOM ¢ mogynem UK-®@ypee.

Monayas 2 .Bo3mo:knoctu C3M.

Paznea 2.1. Ipyrue Buast C3M.

Mukpockonus cuil TpeHus. MeToa MOAYISIUN CHiIbl. MHOTOMpPOXOAHBIE METOJUKH
pabotel C3M. OnexktpocuioBas MUKpocKonus. CkaHHpyOIIas €MKOCTHAasi MHUKPOCKOIIMSL.
Merton 3ou1a KenbBuna. MaruutHas cunobas Mukpockonus (MCM). Ipunmun pa6oter C3M B
pexume MCM. Ksasucraruueckue meromaukn MCM. Konebarenpabie Meroauku MCM.
3onmoBbie npatuuku ais MCM. Jlutorpapus B C3M. CTM, ACM mutorpadus. AHOAHO-
OKHCITUTENbHAS TUTOTpadus.

2.2. Bo3amosxknoctu C3M.

[IpeumymectBa u Hemoctatku C3M. Crangaptel C3M. Hckaxenue wuzoOpakeHus
ckaHepoM. VckaxkeHusi, CBA3aHHBIC C 30HJOBBIM JNATYUKOM. VCKakeHUs, CBA3aHHBIE PEKUMOM
padorer C3M. KamubpoBka C3M. IlpuHuunel KoOppeKTHUpoBKH u300paxkenuid C3M.
B03MO0XHOCTH aTOMHO-CHIIOBOM MUKPOCKOIIUU B OIpeieieHrH (GOpMbI U pPa3MEPOB HAHOUACTHUI]
METAJIJIOB U WX COEAUHEHMH. METOJUKH BOCCTAHOBJIEHMSI pEalbHOM T€OMETpUU OOBEKTOB
uccienoanusi ACM. Bo3MoXHOCTh IPOBEZICHHS HEpa3pyIIAOIIUX HUCCIEAOBAHUNA C TTIOMOIIIBIO
ACM.

Moayas 3. [lpumenenue C3M

Paznen 3.1. Ilpumenenue C3M i wuccjeI0BaHUS OCHOBHBIX KJIAacCCOB
HAHOMATEPHAJIOB.

AtomapHoe paspemienue, nocturHyroe c mnomompbio CTM. Ilpumenenne MCM.
[Ipumenenus OnrKHENMONBHOM onTHKU. MccnemoBaHue BOJOPOAHBIX cBsizeil. Ompenenenue
pa3mepoB u (opmbl HaHouacTul. MccnemoBaHuss MOpP(OJIOrMM U JIOKAJIBHBIX CBOWCTB
MOJIMMEPHBIX MaTepuaioB. McciaenoBaHMsl MarHUTHBIX HAHOYACTHUI U CTPYKTYp MeTogoM MCM.
Beruucnenue anresuonnbix cuin MerogoM ACM. Bosmoxknoctu u mepcrnektuBsl ACM B
UCCJIEOBAHUM CHHTETHYECKUX XHMHMUYECKMX BOJIOKOH. VccienoBanue HaaMOJEKYIsIpHOU
CTPYKTYpbI OJTUMEPOB U KOMITO3UTOB. Mcnonb3oBanue C3M 1 uccnenoBanus MOPQOJIOTUU U
IIPOLIECCOB POCTA.

Pa3nea 3.2.hccnenoBanue 6mosnornyeckux 00beKToB ¢ nomoubo C3M.

Hcnone3oBanne C3M B pasznuuHbiX cpenax. BosmoxkHoctn C3M ans uccienoBaHus
O00BEKTOB B KHUAKUX cpenax. [IpUHIUIBI TPUTOTOBICHUS OUOJIOTHYECKUX OOBEKTOB st
uccnenoBanus ¢ nomouipto C3M. B03MOXHOCTH B HCCIEIOBaHMM OEJIKOBBIX MOJIEKYT C
nomompbio C3M. WMsyuenne JIHK. WccnemoBanust BupycoB u Oaxrtepuit. HccnemoBanue
aAre3MOHHBIX B3aUMOJEHUCTBHH.

Paznen 3.3. CoBpemennbie npudopbl 1 MeToabl C3M.

OCHOBHBIE POU3BOJAUTENN CKAaHUPYIOLIUX 30HJOBBIX MUKPOCKOINOB. DOpMaT JaHHBIX B
C3M. Bapuantsl Buzyamuzauuun C3M  wuzoOpaxenuil. KommuectBenuwit ananmms C3M
u300pakeHuit. CTaTUCTUUECKUH aHAIN3 U300pakeHUil, MOyYeHHBIX ¢ moMoInbio C3M.
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4. O0beM yueOHOW JUCUUIJIMHBI

Bunbr yue6HOM paboThI B 3auerHEBIX B akanem.
€IMHHIIAX gacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyaMTOpHBbIE 3aAHATHS: 1,77 64
Jlexmm (Jlek) 0,44 16
[TpakTueckue 3aasitus (I13) 1,33 48
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 1,23 44
Bu1 kKoHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
CIMHHIIAX gyacax
O0mas TPy10eMKOCTh JUCIHIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSI: 1,77 48
Jlexmm (Jlek) 0,44 12
[Tpaktuyeckue 3anstus (I13) 1,33 36
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 1,23 33
Bua koHTpOJIA: 3aUueT / IK3aMeH 0,0 3ader

AHHOTaNUA padoyeil NPOrpaMMbl AHCUUIIMHBI
Tepmuueckuii ananu3 Hanomarepuasion (61.B.JIB.5.2)

1. Heap aucuumiIuHbl - GOPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHAJIM3a JUIs UCCIEeI0BaHUSI HAHOMATEpHUasoB.

2. B pe3yabtare mu3yyeHus [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpUaTa J0JI’KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubivu (I1K) komnereHusIMH:

- CIIOCOOHOCTBIO TPUMEHSTh HAaBBIKM HCIONB30BAaHUS TMPUHIMIIOB M  METOJUK
KOMIUIEKCHBIX HCCIIEIOBaHUI, MCHOBITAaHUNW M JAMATHOCTUKHM HW3JENMH U3 HaHOMAaTepuaioB U
MPOIIECCOB WX TMPOU3BOJCTBA, O0pabOTKM © MoauduKauu, BKIOYas CTaHJApTHBIE U
ceprudukanronnsie ucneitanus (I1K-3);

- CIIOCOOHOCTBbIO HPHUMEHSTh HABBIKM HCHOJIb30BaHUS (TOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUS W ONTHMHU3ALMU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAaHIAPTH3ALMH U CepTUHUKAINU MaTepraioB u nporeccoB (ITK-4);

- CIIOCOOHOCTHIO TPUMEHSATh HAaBBIKM HCIIOJIB30BAHUS TEXHUUYECKUX CPEACTB JUIS
MU3MEPEHHS] U KOHTPOJII OCHOBHBIX MAapaMETPOB TEXHOJIOTMYECKUX MPOLECCOB MOIYYEHUS U
CBOICTB HAaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YJIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB u uzaenuii u3 uux (IK-7);

3Hamy:

- KJacCU(UKAIMI0 METOJOB TEPMHUECKOTO aHaimu3a, (U3UKO-XMMHUYECKHE OCHOBBI
TEPMHUYECKOTO aHalli3a MAaTepHalioB, YCTPOMCTBO M MPHUHIMUI pabOThl OCHOBHBIX METO/OB
TEPMHUYECKOTO aHalu3a, BIMSHHE YCIOBUI TMPOBENEHUS OJKCIEPUMEHTAa Ha pPe3yabTaThl
TEPMHUYECKUX METOJIOB aHaJN3a, BO3MOXHOCTH M O0JIACTH MPUMEHEHUS TEPMUUYECKUX METOOB
aHaIM3a JIs KCCIeI0BaHUsI HAaHOMATEePHAIIOB.

ymemy:

- aQHAIM3UPOBATh pE3yNbTAThl, TOTYyYEHHBIE C TMOMOIIBI0 PA3IUYHBIX METOJIOB
TEPMHUYECKOTO aHalln3a, KOPPEKTHO pPacCUUTHIBATh (U3UKO-XUMHUYECKHE (KHUHETUYECKHEe U
TEPMOJMHAMHYECKHE) TMapaMmeTphl MO JaHHBIM TepMoTpaBUMEeTpun u auddepeHIraIbHO-
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CKaHUPYIOIEH KaJopuMETpuH, (GOPMYJIHpPOBATh TEXHHUUYECKHE TPEOOBaHUS K OOBEKTaM
UCCIJIEJOBAHMS.

gnademsn:

- NPUHUUIAMHU TPOBEACHMSI SKCIEPUMEHTAa U CTaHAAPTHBIMH METOJMKAMM aHalu3a
HAHOMATEepHaJlOB  METOJIOM  TepMOorpaBUMeTpuu U  auddepeHIraIbHO-CKaHUPYIOIIen
KaJIOpDUMETPUH, METOJIaMU TEPMOKHHETHYECKOI'O aHaliu3a, METOJaMH padoThl C HAY4YHOH
JUTEpATypol M  DIEKTPOHHO-OMONMOTEUHBIMH  pecypcaMu IO  TEOPETHUYECKUM U
TE€XHOJOTMYECKUM acleKTaM TEPMOIPaBUMETPUUECKOI0 aHa/IM3a HAHOMAaTEpUaJIOB.

3. KpaTkoe cogepkaHue JUCHUILINHBI

BBenenne B MeToAbl TEPMHYECKOr0 aHAJM3a HAHOMAaTepuanoB. Vcropus u 3Tamsl
pa3BUTHUS TEPMUYECKUX METO10B aHanu3a. Merop Jle-IllaTtense. OCHOBHBIE BUABI TEPMUYECKOTO
anamuza: TT'A, ATA u ACK. [IpunnunuansHoe ycTpoicTBO nepuBatorpada. OCHOBHBIE 3a1a4n
KJIACCHYECKUX METOJOB TEPMHUUYECKOr0 aHaln3a MaTeprayioB. DU3MKO-XMMHYECKUE OCHOBBI
TEPMHUECKUX METOJ0B aHajin3a. JMHAMUYECKHl M M30TEPMUYECKHE PEXKUMBI TEPMHUECKHUX
MeTOI0B aHanu3a. O6JacTH MPUMEHEHHS] TEPMUUYECKUX METOJIOB aHaJIM3a HAHOMAaTEPHAaJIOB.

TepmorpaBumerpuueckuii anaaus (TT'A). OcHOBBI METO/Ia TEPMOTPABUMETPUIECKOTO
ananuza. [Ipunnun ycrpoiictsa npubopa TI'A. Kpussie TI'A. Bocnpou3Boaunoch U TOYHOCTh
metona TI'A. BiusHue yciioBus npoBeneHus skcrnepumeHTa Ha pesynbTrarbl TI'A. CrocoObl
ONpe/IeTICHUsI TEMIIEPATYPHbIX MHTEPBAJIOB Pa3JIOKEHUSI BEUIECTB, ONPEACICHUE TOTEPh MACCHI.
HcTtounuku ommbok u norpemHocreld B TT'A.

JAu¢epeHunanbHO-TepMUIECKHI aHaJIn3 (ATA). OcHOBBI MEeToJa
Qg epeHraIbHO-TePMUYECKOro aHanu3a. YpaBHenue Kupxroda. IIpunmun ycrpoiicta
npubopa JTA. Kpussie [ATA. IIpeumymectBa u Henmoctatrku JTA. TemmonepeHoc.
Tepmonapel: MaTepuanbl U cBoMcTBa. [loHATHE ATaiOHa BeniecTBa. BiMsiHue CKOPOCTH peakuuii
U YCJIOBHsSI MPOBEACHUS SKCIIEPUMEHTa (pa3Mep TUTrIs, (GOpMBI Iepikarens, MpoObl, CKOPOCTH
HarpeBa, BIUsSHHE aTMocdepsl B meun) Ha ¢opmy nuddepeHnuansioi KpuBoil. VcTounnkn
ommbok u norpemHoctert B JITA.

Juddepenunanbro-ckannpyomas kaaopumerpus (JICK). Obnactu npumeHeHus
JICK). CnocoObl onpesesieH!s] TeMIIEpaTypHbIX MHTEPBAJIOB Pa3okKEeHUs BEUIECTB U (Pa30BbIX
nepexonioB. KonmumdecTBeHHOE ompeneneHue TEIUIOBBIX 3(Q¢ekToB. VccnenoBaHue KUHETHUKU
peakuMii TEPMUYECKOI0 pPA3JIOKEHUs] MarepuaioB. VICTOYHHMKM OIMIMOOK M IMOTPELIHOCTEH B
JCK. Paznauna mexnay ITA u JICK. CUHXpOHHBIN TEPMUYECKUN aHATTN3 MAaTEPHUATIOB.

Junaromerpusi. Xapakrepuctuka Metona. Omnpenenenue U3MEHEHUI JUTMHBI 00pa31oB
IIPU HArpeBe M OXJIAXKACHUU WU TIPU U30TEPMHUUECKOM BbIIepkKe. TeMiepaTypHblil KOHTPOJIb B
nunatomerpe. [pon-kanopumerpus. CriocoObl onpeaenaeHns TeII0EMKOCTH MaTepHalioB.

KommiekcHble MeToAbl aHAIM3a HAHOMATEPHAJIOB. AHAJIU3 BBLICIUBUIMXCS Ta30B.
Cosmenienne npu6opoB tepmudeckoro aHanuza ¢ UK-®ypse u macc-cnekrpomerpamu (MC).
CTA-UK-®ypre: mpuniun pabotsl u odsnactu npumeHeHus. CTA-MC: npunnun paboTel U
00J1aCTH IPUMEHEHHUSL.

IIpumeHeHne TepMHUUYECKMX METO0B /ISl AHAJIM3Aa HAHOMAaTepuanoB. VccienoBanue
IUTABJICHUS HAHOYACTUI[ METAJJIOB C IIOMOIIBK TEpPMHUECKHX MeTojoB aHaim3a. CTA
KOMIIO3UI[MOHHBIX MaTepuasoB. Hccnenosanue KOJIMYECTBEHHBIX XapaKTePUCTHK
HAaHOMATEpPHAJIOB METOJAMHM TEPMHUYECKOTO aHaiau3a. BimsHue pasznmmusbix (axTopoB (mpumecy,
XUMHNYECKHEC B3aHMO}IeI>'ICTBPI$[, aTMOC(i)epa He'—II/I) Ha TOYHOCTH KOJIMYECCTBEHHOI'O MU KAa4YCCTBCHHOI'O
aHaJIM3a.

CoBpemMeHHbIC TeHJACHIMH H HaNpPaBJeHUS] Pa3BUTHA TEePMHYECKHMX MeETO10B
aHaJM3a BellecTB W MarTepuanaoB. OCHOBHbIE NPUHLHUIBI TEPMOMArHUTOMETPHUH.
TepmoconomeTpusi. BeicokoremneparypHslil ontudeckuil JJTA u ero ananoru. Merop nazepHoit
BCIIBIIIKY: MPUHLIUINAIBHOE YCTPOMCTBO mpubopa, (HU3HKO-XUMUYECKHE OCHOBBI, MPUMEPHI
IpUMEHEHU. MeTo | rperoIuX INT. BEICOKOTOUHOE N3MEpPEHUE TEMIOBBIX TIOTOKOB.

114



4. O0beM yueOHOW JUCUUIJIMHBI

Bunbr yue6HOM paboThI B 3auerHEBIX B akanem.
€IMHHIIAX gacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyaMTOpHBbIE 3aAHATHS: 1,77 64
Jlexmm (Jlek) 0,44 16
[TpakTueckue 3aasitus (I13) 1,33 48
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 1,23 44
Bu1 kKoHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer
Bunst yueOHoIi paboThI B 3aueTHbIX B actpon.
CIMHHIIAX gyacax
O0mas TPy10eMKOCTh JUCIHIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSI: 1,77 48
Jlexmm (Jlek) 0,44 12
[Tpaktuyeckue 3anstus (I13) 1,33 36
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 1,23 33
Bua koHTpOJIA: 3aUueT / IK3aMeH 0,0 3ader

AHHOTaNUA padoyeil NPOrpaMMbl AHCUUIIMHBI

MeTtoabl J1a3epHoii qudpakiuuu a1 u3yyeHuss Hanomartepuason (b1.B./[B.6.1)

1. Heab AUCHUILIMHBI - TPUOOpETEHNE 3HAHUN, YMEHHM, BIaJeHUN U (OopMUpOBaHUE
KOMIIETCHIIMI B 00JIACTH METOJIOB JIa3epHOM Nu(pakinu A1 aHAIH3a HaHOMATEPHAIIOB.

2. B pe3yabtare mu3yyeHus [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpUaTa J0JI’KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubivu (ITK) komnereHmsIMu:

- CHOCOOHOCTBHIO TMPHUMEHSITh OCHOBHBIE THIIBI HAHOMATEpPHAOB U HAHOCHCTEM
HEOPTraHWYECKOW (METAIUTMYECKUX M HEMETAUNIMYECKHX) M OpPraHWYEeCKOW (MOJIMMEpPHBIX U
VIIAEPOAHBIX) TPHUPOABI  (TBEPABIX, JKUIKHUX, TeIe00pa3HbIX, a’dpPO30JbHBIX), BKIIOYas
HAHOIUICHKA M HAHOCTPYKTYpHUPOBAHHBIC MOKPBITHS, IJIsi PEIICHHS MPOWU3BOJICTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMU BBIOOpA ITHUX MATEPUANOB ISl 3aJaHHBIX YCIOBUHM SKCILTyaTallud ¢
y4eToM TpeOOBaHUIl TEXHOJOTMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTUYECKUX TocneacTBri ux npuMeHenus (ITK-5);

- CIOCOOHOCTBIO TPUMEHSTh HABBIKA HCIIOJIB30BAHUS TEXHOJOTMUECKUX OTEpaIlHii,
000py/I0BaHusl, HOPMAaTUBHBIX U METOJUYECKHX MaTepUaOB MO TEXHOJIOTMYECKOH MOArOTOBKE
MPOU3BOJICTBA, KAYECTBY, CTAaHAAPTU3AIUU U CEPTUPUKAIIMK OCHOBHBIX TUIIOB HAHOMATEPHAJIOB
¥ HAaHOCHCTEM HEOPTraHWYeCKOW U OpPraHU4eCKOW MPHUPOABI (TBEPABIX, KUIKUX, TeIe00pa3HbIX,
a’PO30JIbHBIX ), BKIIIOYAsi HAHOTUICHKA U HAHOCTPYKTYPUPOBAHHBIE MOKPHITHS, a TAKXKE WU3JICTUN
Ha MX OCHOBE M MPOILIECCOB MOJIYYEHHS C FJIEMEHTAMU HKOHOMHUYECKOTO aHajIh3a U y4eTOM
MpaBWJI TEXHUKHU OE30MaCHOCTH, MPOU3BOJCTBEHHOW CaHUTAapUH, MOXAPHOM O€30MacHOCTH U
HOpM oxpanbl Tpyna (I1K-6);

- CHOCOOHOCTBHIO TPUMEHATH HABBIKM HCIIONB30BAHUS TEXHUYECKHX CPEACTB IS
MU3MEPEHHS] U KOHTPOJII OCHOBHBIX MAapaMETPOB TEXHOJIOIMYECKUX MPOLECCOB MOIYYEHUS U
CBOMCTB HAaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YJJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaioB U usaenuii u3 vux (I1K-7);

3Hamy:

- TEOPETUYECKNE OCHOBBI CTATUYECKOTO U JUHAMUYECKOT'O PACCEUBAHUSI CBETA,;

- YCTPOMCTBO U MPUHLIUIT paOOTHI JIa3epHBIX aHAJIN3aTOPOB pa3Mepa YacTHll;
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- BO3MOXXHOCTU U 00JIaCTH NPUMEHEHUs METOJOB JTUHAMHYECKOI'O CBETOPACCESHUS s
UCCIJIEJOBaHMsI HAHOMATEPUAJIOB;

ymemy:

- QHAJIM3UPOBATh H300pPAKEHUS U JAHHBIE, IOJYYEHHBIE METOJOM JUHAMHYECKOIO
paccesiHMsI CBETa;

- hopmynHpoBaTh TEXHUYECKHE TPEOOBAHUS K 00bEKTaM HUCCIICIOBAHNS;

gnademsn:

- HaBbIKAMH OO0OpabOOTKM W UWHTEPHpETallMd JAHHBIX, TOJYYEHHBIX METOA0M
JUHAMHYECKOIO PACCESHHUS CBETA,

- MerojamMH pPabOThl C HAYYHOW JIUTEPaTypod W  3IEKTPOHHO-OMOIMOTEUHBIMU
pecypcamu, CBA3aHHBIMU C IPUMEHEHHEM J1a3epHON Audpakuy Ui aHaJIM3a HAHOMATepUaoB.

3. KpaTkoe coep:kaHue M CUUILIUHBI

1. BBeaenue. /ImarHocTuka W MeTOAbI MCCJIEJIOBAHUSA HAHOMATEPHAJIOB M
HAHOCTPYKTYP

Mertonbl onpeneneHus pazMepa yactull. CutoBblii MeToa. CeaAMMEHTAIMOHHBIA METO/I.
Konnykromerpuueckuii Meroa. Meroxg MHMKpPOCKONUHM, Pa3sHOBUAHOCTH  MHKPOCKOIIOB.
TexHuueckoe ocHallleHHe, 001asi KOHCTPYKLUS 3JEKTPOHHBIX MUKPOCKOIOB U XapaKTEPUCTUKU
UHPOpPMALIUK, TOJYyYaeMOW C HCHOJB30BAHMEM PA3JIMYHO OCHAIICHHBIX MHKPOCKOIIOB.
Pazpemaromas crnoco6HocTh MHKpockonoB. IloaroroBka o0pa3loB Ui HCCIEIOBaHUS Ha
MHUKpocKkomax. OnpeneneHiue  auamerpa  Hechepuyeckux — yactull.  lIpuHIMNUaNbHbBIE
BO3MO>KHOCTH 2JIEKTPOHHBIX MUKPOCKOIIOB B CJIy4ae UX IPUMEHEHHUs Ul aHAIN3a MaTepUaJloB.

2. TeopeTnueckne OCHOBBI CBeTOpacCCesTHUSA

Hcrtopuss  cBeropaccesHus. OnTUYecKMid  JUana3oH  JJEKTPOMAarHUTHBIX — BOJIH.
®u3nyecKkue OCHOBBI IIPOLIECCOB pPACCESHUS M TMOIJIOUIEHUS CBeTa. YCIOBHUA M BHIbI
pdJIeeBCKOro  paccessHus.  PaccesHuMe — ManblMM  4YacTHMLAMM  IOJSAPU30BAaHHOIO U
HEeNoJISIpU30BaHHOIO  cBera. PaccesHue Ha  QuykTyauusix M yacTULax. SIBiieHus,
HaOJroAaroMecs MpyU pacpoCTPAaHEHUH CBETA B JUCIIEPCHBIX CUCTEMaX. YIPYroe U Heylpyroe
paccesiHue.

3. Teopusi MOJIEKY/ISIPHOTO paccessHUA CBeTa

Asnenus  Manpensmtama-bpuuiroona u Pamana.  JlazepHas — cnekTpockomus
KOMOMHAIIMOHHOT'O paccessHus. BeIHykaeHHOe KoMOMHalMOHHOe paccestnue. Moneins Jlopenna.
Teopus Panes monekymnsipHoro paccesHus. OCHOBHBIE ciencTBUs Teopun Panes. MonekynsipHoe
paccesiHUE Ha QUIYKTyalUsX aHM30TPOIHHU B raze. MonekynspHas pedpakiuus.

4. TlorsiomeHue u paccesinne cBera cepuyeckoii yactuueii (reopust Mu)

CrniexTpasbHble XapaKTEPUCTHKH paccesHusl cBeTa Ha cheprueckux vactunax. BiusHue
CTPYKTYpbl M (OPMBI pacceMBarOIIMX YacTHUIl HAa ONTUYECKUE XAPAKTEPUCTUKH JUCIIEPCHOMN
cucteMbl. OCOOEHHOCTH MHAMKATPUC PACCESIHUS HA CPepUuecKUX YacTHULAX B 3aBUCUMOCTH OT
pa3Mepa M ONTHUYECKUX IOCTOSAHHBIX. BekTtopHass auarpamma Mu. Teopus @payHrodepa.
MHorokpatHoe paccenBanue. CTaTHYECKOE pacCEMBaHUE CBETA.

5. lnnaMnuyeckoe pacceMBaHHe CBeTa

OcHOBHBIE HJIeM JMHAMHUYECKOIO paccenBaHMus cBera. llapamerpsl omnpeneneHus
METOJIOM JMHAMHYECKOTO CBETOpaccesHus [Munpoaunamuyeckuii Tamerp.
ONEKTPOKMHETUYECKUN  MOTEHIMAN.  OJIEKTpoKuHeTHueckue siBieHud. Teopus  DC.
MonekynspHas macca. CpaBHEHHE METOJOB CTATUUYECKOIO U TMHAMUYECKOTO PACCEsTHUS CBETA.

6 CocTraBHBIE 2JIEMEHTHI AHAJTU3ATOPOB pa3Mepa YacTHI

Jlazepsl, mpuHIMn paboTHI Jazepa. Buasl mazepoB. AKTUBHAsA cpena ja3zepoB. Hakauka,
MEXAHU3M «HAKa4YKW» J1a3epoB. ONTUUYECKUI pe30HATOp. XapaKTEPUCTUKH KauyecTBa U3JIy4EHUs
nazepos. [lerexTopsl poToHOB. DoTOIMUCCHOHHBIE yeTpolicTBa. [Iprbop xoppensauuu. Cucrema
cueta (pOTOHOB.

7. IIpuHUMNIHATIbHBIE CXEMbI YCTAHOBOK JIa3ePHbIX AHAJIU3AaTOPOB.

[TpuHIMNUATbHBIE CXEMBI YCTAHOBOK JIa3€PHBIX aHAJIM3aTOPOB KommaHuu Fritsch,
Malvern, Horiba u mnpouee. I[Ipubopsl, 0COOEHHOCTH MoOJeNel Ja3epHbIX aHaINU3aTOPOB,
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JOTIONTHUTEIbHBIE MoaynH. [IpuMeHeHne Metona JazepHor IU(pakuu I HUCCISIOBaHUS

HAHOMAaTEPHUAJIOB.
4. O0beM y4eOHOM JUCHUILIMHBI
Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
CAMHUIIAX yacax

O01as TPYA0€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3ausrtus (I113) 0,44 16
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 1,67 60
Bu1 kKoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

Bunast yueOHoI paboThI B 3aueTHBIX B actpon.

eIMHUIIAX yacax

Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 YYeOHOMY MJIAHY 3,0 81
AyYJAUTOPHBIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,89 24
[TpakTnueckue 3anustust (I113) 0,44 12
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,67 45
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil NPOrpaMMbl AUCUUIIIMHBI
Yriepoanbie HanomaTepuaibl (b1.B./[B.6.2)
1. Heab AUCHUILIMHBI - TPUOOpPETEHNE 3HAHUN, YMEHHM, BIaJeHUN U (OpMUpOBaHUE
KOMIIETEHIIMM B OOJIaCTH  YIJIEPOJHBIX HAaHOMATEPHAJIOB M O3HAKOMJIEHHE C UX CTPYKTYpOH,
CBOMCTBaMH, BO3MOKHOCTSIMH IIPUMCHCHHS.

2. B pe3yabraTe wu3y4YeHUsl IHCHMILUIMHBI O0y4yaloIMiici 1O mporpamMmme
0akajaBpUaTa J0JI’KeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CIIOCOOHOCTBIO TPHUMEHSATh OCHOBHBIE THUIIBI HAHOMATEpUAIOB M HAHOCHUCTEM
HEOPraHMYECKOW (METAJUIMYECKHX W HEMETAUTMYECKUX) W OPraHWYecKOoH (TOJIMMEPHBIX |
YIJIEPOJHBIX) HPUPOABI  (TBEPABIX, JKUAKHMX, TIeleo0pa3HbIX, adpO30JIbHBIX), BKIOYas
HAHOIUICHKA M HAHOCTPYKTYPHUPOBAHHBIE MOKPBITHS, JJIS PEIICHHs MPOM3BOJCTBEHHBIX 3a/1ad,
BJIaJICHUEM HaBbIKAMM BBIOOpA 3THUX MaTEpUAIOB AJIS 3aJaHHBIX YCIOBHMH OSKCIUTyaTallUu ¢
y4eTOM TpeOOBAHWUH TEXHOJOTHYHOCTH, SKOHOMHUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
IKOJIOTHYECKUX mocieacTBuil ux npumenenus (I1K-5);

- CIOCOOHOCTBIO TIPHUMEHSTh HABBIKM HCIIOJB30BAaHUS TEXHOJIOTUYECKUX OIEpaluni,
000pyI0BaHUs, HOPMAaTUBHBIX U METOAMYECKMX MAaTEPHAJIOB MO TEXHOJOTMYECKOH MOATOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3AINN U CEPTUPHUKAIIMA OCHOBHBIX THUIIOB HAHOMAaTEPUAIOB
U HAaHOCHCTEM HEOPraHWYECKOM M OpraHMYeCKOW MPUPOIb! (TBEPHBIX, KUAKUX, TelIe00pa3HbIX,
a’pO30JIbHBIX ), BKIFOYAst HAHOTUICHKH W HAHOCTPYKTYPHUPOBAHHBIE MOKPHITHS, a TAKKE M3JIEITHN
Ha UX OCHOBE M NPOIIECCOB MOJYYEHHUS C DJIEMEHTaAaMHM HKOHOMHUYECKOTO aHajih3a U y4eToM
NpaBUJI TEXHUKK O€30IMacHOCTH, MPOW3BOJICTBEHHON CAaHUTAPHH, TOXAPHOW O€30MacHOCTH U
HOpM oxpanbl Tpyna (I1K-6);

- CHOCOOHOCTHIO TIPUMEHSTh HAaBBIKA HCIIOJNB30BAaHUS TEXHUYECKHX CPEICTB  JUIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKUX IPOLIECCOB MOJYYEHUS U
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CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJIECPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaioB u uszaenuit u3z vux (I1K-7).

3HAMb:

- Moau(UKaMH yIriIepoaa, CTPYKTYpY M CBOWCTBA YIJIEPOJHBIX HAaHOMAaTEpHAJIOB,
BO3MOYKHOCTH UX UCIOJIb30BAHUS;

ymemn:

- HCIIOJIb30BaTh pa3jMyHble WCTOYHUKUM HHGOpMALMU Ui IOJIy4eHHs] CBEICHHH O
HOBEUIINX MCCIEOBAHUAX B 00JIaCTH YIIEPOIHBIX HAHOMATEPUAIIOB;

- KpUTHUYECKH aHAIM3UPOBATh HAyYHbIE IIyOJIMKALIUY;

enademn:

- HaBBIKAMH MOATOTOBKU aHAJIIMTHYECKUX 0030pOB COBPEMEHHOM Hay4YHOH JIUTEpaTyphl B
00J1aCTH YTIepOIHBIX HAHOMATEPUAIOB B YCTHON M MUCBMEHHOH (hopme.

3. KpaTkoe cofep:kaHue JMCHUIINHBI

1.Beenenue. Kinaccndukanus yriiepogHbiX HAaHOCTPYKTYP

AnnorponHsle Moaupukanuu yriaepona OCHOBHBbIE TOHSATHA KBAHTOBOM XUMMH.
['mbpuans3anys aTOMHBIX OpOHMTajel W MHOrooOpasue aUIOTPOMHBIX MOIUBHUKAIMNA U
XUMHUYECKHX COEIMHEHMH yriiepoja. Anma3 M ainkasbl. ['padur, rpadeH, apeHbl, alkeHsbl,
KapOuH, ankuHbl. CMEIIaHHbIe U TIPOMEXYTOYHBIE AJUIOTPOITHBIE MOIU(MUKAIIH YIIIEPOa.

2. YriepoaHbie HAHOTPYOKH

Hcropus otkpeituss YHT. IloHsATHE OJHOCTEHHBIX M MHOTOCTEHHBIX YIVIEPOJIHBIX
HaHOTpYOOK. MHpopmanust 00 uX cTpoeHuM U Meronaax mnoiaydeHus. CTpyKTypHbIE CBOMCTBA.
XUpaJIbHOCTb HaHOTPYOOK. OJEKTPOHHBIE CBOWCTBA HAHOTPYOOK. OJIEKTPOHHBIE CBOMCTBA
rpaduTOBOM  IUIOCKOCTH. MexaHn4yeckue CBOMcTBa. VYIpyrue CBOWCTBA  YIVIEPOAHBIX
HAaHOTPYOOK.  DJEKTPOMEXaHWYECKHE CBOWCTBA  YIJIEPONHBIX  HaHOTPYOok. IloHsTHe
xupanbHocTU. OOCYXKJI€HHE B3aUMOCBSI3U XUPAIbHOCTU M (DU3MYECKHX CBOMCTB YIVIEPOAHBIX
HaHOTPYOOK. [IprMeHeHue yriepoJHbIX HaHOTPYOOK. TOKCMYHOCTH HAHOTPYOOK.

3.Dy1epeH

Hctopus otkpsiTust ¢pyiepeHoB. Kimactepsl yriaepoaa. YcraHoBKa U MeTOAMKH Pudapna
Cmommu. OtkpeiTusi bakmuncrepa ®yinepa. Ilonstue o dymnepenax. Teopema Oiinepa u
CTPYKTypa MOJIEKYZ (yiepeHOB W YIIEpPOIHBIX HAHOKIACTEPOB, (yIUIEPEHONOJ00HbBIE
CTPYKTYpbl B KMBOM Tpupojae. YTIJepoaHble KiacTtepbl (QymaepougHoro Tuna. CHHTE3,
Mo (pULIpOBaHKE, UCTIOIB30BaHUE (YUIEPEHOB.

4.I'paden

[Tonstus rpadura, rpadena, okcuaa rpadeHa, cTpoeHrne U ocodble CBOMCTBA rpadeHa.
Xumnueckoe MonaudunupoBanue rpadena. «I'padeHoBas» >3IaeKTpoHHKA. MHOTrOCIONHBIHM
snutakcuanbHbiii Tpaden (MEG). CrpykTypa, 3IeKTpUYECKHE CBONCTBA, MEXAaHUYECKHE
CBOICTBA, BO3MOXHOCTH IIPUMEHEHUS B DJIEKTPOHUKE

5. Hanoaimas.

[ToHaTuss HaHOanMasa, CTPOEHME M OCOOBIE CBOWMCTBAa HaHOAlIMa3za. TeXHOJIOTUS
MOJIy4YeHUs] JI€TOHALMOHHBIX HaHoaiMma3oB. OuUMCTKa HaHOAJIMa30B OT MHpuMeceld. Meromabl
KOHTPOJISI CTETNIEHN YUCTOTHI JE€TOHAIIMOHHBIX HaHoanMa30B (JJHA). [Tonyuenue HaHoaIMa3HbBIX
cycnensuit. Ctpykrypa JJHA. [Ipaktuueckoe ucnonaszoBanue JJHA.

6. KoMno3ursl, cogepaxame yriepoaHble MATepHAJIbI

Matepuansl M KOMIIO3UTBI Ha OCHOBE YIJIEPOAHBIX HaHOTpYOok. Ilomumepsr u
KOMIIO3UTHBIE MaTepUabl HA OCHOBE JPYI'MX YIJIEPOJHBIX HAHOCTPYKTYD.

7. HeyriiepoaHble HAHOTPYOKH.

[TonaTue HeyryiepoAHbIX HAHOTPYOOK. (DYHKIHMOHAJIBHBIE CBOICTBa M IMPaKTHUYECKOE
MCIIOJIb30BaHUE PA3JINYHBIX HEYTJIEPOJAHBIX HAHOTPYOOK.
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4. O0beM yueOHOW JUCUUIJIMHBI

Bunbr yue6HOM paboThI B 3auerHEBIX B akanem.
eIMHHIIAX yacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3austus (I113) 0,44 16
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 1,67 60
Bu1 kKoHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer
Bunbl yueOHOM paboThI B 3aueTHBIX B actpomn.
eIMHHIIAX yacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 81
AyIUTOPHBIE 3aHIATHS: 1,33 36
Jlexmu (Jlek) 0,89 24
[TpakTnueckue 3austus (I13) 0,44 12
JlaboparopHbie pabOTHI - -
CamocrositesbHasi padora (CP): 1,67 45
Buj KOHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTaIUs padoyeil MPOrpaMMbl AU CHHUIIIMHBI
Hanomarepuansi B papmanestuke (b1.B.JIB.7.1)

1. Heab AUCHUIUIMHBI - O3HAKOMHUTH CTYJCHTOB C TNEPCIICKTHUBHBIMU HAIpPaBICHUSIMU
NPUMEHEHHUS HaHOMaTepualioB B (dapmaleBTUKE U MpoOieMaMy CO3JaHHsl  HOBBIX
JIEKapCTBEHHBIX CPEJCTB, JaTh NOHATHE 00 OCHOBAX OOLIEH (papMaKOoIOruM, MOKa3aTb OCHOBHbBIE
HaNpaBJICHUSI M MOAXOJbl K pa3paboTKe HAHOYACTHII MU HAHOMATEPHUAIOB s (hapMaleBTHKH,
JIaTh MpPUMEpPbl KOHKPETHBIX pPa3pa0OTOK HaHOMATEPUAIOB [IJIsl HANPABIEHHOTO TpPaHCIOpPTa
BELIECTB U JIEKAPCTBEHHBIX CPEJICTB, COACPKAIIMX TaKUE HAHOMATEPUAIBL.

2. B pe3yabrare mu3yyeHMs [MCHUILIMHBI oOyyaommiics 10 MporpaMmme
0akajaBpUaTa J0JIKEeH:

Obnadamys cnepyronmumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OI1K)
u npodeccruonanbHbiMu (1K) komnereHusaMu:

- CIIOCOOHOCTHIO HUCIOJIB30BAaTh Ha MPAKTUKE COBPEMEHHBbIC NPEICTABICHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MPU MEPEXO0JE X B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJJHO
U JByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BELIECTB U MaTEpUajOB, B3aUMOJEHCTBUU
HaHOMAaTEePHAJIOB U HAHOCHCTEM ¢ Okpyskarorieit cpemoit (ITK-2);

- CHOCOOHOCTBIO TMPHUMEHSTh OCHOBHBIE THUIIBI HAHOMAaTEpHUaJOB M HAHOCHUCTEM
HEOPTraHWYECKOW (METAITMYECKUX M HEMETaJUIMYECKHX) M OpPraHWYECKOW (MOJMMEPHBIX U
VIJEPOAHBIX) TPHUPOABI  (TBEPABIX, JKUIKHUX, TelIe00pa3HbIX, a’dpPO30JbHBIX), BKIIOYas
HAHOIUICHKA W HAaHOCTPYKTYPHPOBAHHBIC TMOKPBITHS, IS PEIICHUS MPOW3BOJICTBEHHBIX 3a7ad,
BJIQJICHHEM HaBBIKAMU BBIOOpA ITHUX MATEPUANOB ISl 3aJaHHBIX YCIOBUN SKCILTyaTallud ¢
y4eToM TpeOOBaHUIl TEXHOJIOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTUYECKUX TocIeacTBHi ux npuMeHenus (I[TK-5);

3Hamy:

- IEPCTICKTUBHBIC HAMIPABIICHUSI TPUMEHEHHUSI HAHOMATEPHUAJIOB B METUIIUHE;

- OCHOBBI OOIIEH (GapMaKOJIOTHH U aKTyaJIbHBbIC TIPOOJIEMBI, CBI3aHHBIC C CO3JaHUEM M
MPUMEHEHHEM HAaHOCHUCTEM M HAaHOMATEPHUANIOB i (hapMaIrleBTHKY;

- IPUMEPHI HAHOMATEPUAJIOB ISl HAIIPaBJIEHHOTO TPAHCIIOPTA BEILIECTB,

ymemy:

- aHAJIM3UPOBATh HAYYHYIO MH(OPMALIMIO 10 CO3JIaHUI0, UCCIEI0BAHUIO U PUMEHEHHUIO
HAHOCHCTEM M HaHOMaTepUasoB /Ui (papMaIieBTHKY;
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- IpPUMEHATb TEOpEeTHYEeCKHE 3HaHMs 00 OCHOBHBIX MOAXOJaX K pa3paboTke
HAaHOMATEPHAJIOB Ui MEIUIMHCKOTO TNPUMEHEHUS JUIsl PEIICHHs] HCCIEI0BAaTEIbCKUX U
NPUKJIAJIHBIX 3a/1a4;

enaodemsn:

- CHOCOOHOCTBIO K KPUTHMYECKOMY aHallM3y M OLEHKE COBPEMEHHBIX HAayYHBIX
JNOCTIDKEHUH B 00JNAacTH  CO3JaHMsI, WCCIEAOBAaHUS W TPUMEHEHHUS HAHOCUCTEM U
HaHOMAaTepHaJIoB Ui (apMaleBTHKH;

- CIIOCOOHOCTBIO OIICHUBATH MEPCIIEKTUBLI IPUMEHEHHUS HAHOYACTHII 1 HAHOMAaTEepHAaJIOB
JUIS CO3/1aHUs JISKApCTBEHHBIX MIPENapaToB, NPEJHA3HAYCHHBIX AJIs PAa3JIMUHBIX ITyTel BBEACHUS.

3. KparTkoe coep:kaHue M CUHUILIAHBI

1. IlepcneKkTHBHBbIE HaNpaBJeHHS NPHMEHEHHs HAHOMATEPHAJOB B MeJMIHHe.
MenuuuHa, HaHOMEAMIIMHA, HaHOOMOTEXHOJIOTHS. POCT HaydHBIX HcclenoBaHMii B 00jacTu
HaHOMAaTepHaJoB Ul MeAuuMHbL. OLEHKH pocTa pblHKAa HaHOMEIUUMHBL. [lepcriekTuBHBIE
HaNpaBJICHUs HAHOMEIUIMHBI: UMIUIAHTHPYEMbIE YCTPONCTBA;, MMIUIAHTUPYEMBIE MaTepHalbl,
MaTepuaibl M YCTpPOMCTBAa A XUPYPIUHU; JMArHOCTHKA M BU3yalau3alus; (apMaleBTHKA.
[Tpumepbl 3apyOeXHBIX U POCCHMCKHX pa3pabOTOK B OSTUX HampaBieHusx. [IpoGiemsr
HaHOMEIULUHBI.

2. Co3nanue HOBBIX JIEKAPCTBEHHBIX CPEIACTB HAa OCHOBE HAHOYACTHI] M
HaHoMaTepuaJyoB. [loHATue nekapcTBeHHOro cpejacTBa. OCHOBHBIE M BCIOMOTaTelIbHbIC
KOMITOHEHTBI JIGKAPCTBEHHBIX CPEACTB. JTambl CO3JaHUS HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
Mexnynaponnsie ctanaaptsl GLP, GMP, GCP. JlekapcTBeHHbIe (hOPMBI, UX KIAaCCH(PUKALHUS.
XapakTepucTUKH 0€30IaCHOCTH JIEKAPCTBEHHBIX CPEJICTB.

3. JlekapcTBeHHOe BelleCTBO MW OpraHu3M. I[IpOHMKHOBEHHME BEILIECTB uepe3
Ouonornyeckne MemOpanbl. [loHsiTHE TrHCcTOremMarnyeckux OapwepoB. IlytTm BBemeHUs
JIEKapCTBEHHBIX BEIIECTB — HX KiIacCU(UKAIMs, JOCTOMHCTBA, OTPAHUYEHUS U HEIOCTaTKH.
Pacnpenenenne JiekapcTBEHHBIX BEUIECTB B opranm3Me. JlenonupoBanue. bruorpanchopmanms
JIeKapCTBEHHbIX BellecTB. BriBeneHue sekapcTBeHHBIX BemiecTB. [lobouHoe M TokcHueckoe
JeiicTBUE JIEKapCTBEHHBIX BellecTB. HampaBlieHHBIH TPaHCIIOPT JIEKAPCTBEHHBIX BEHIECTB Kak
BO3MOXKHOCTbh CHU3UTh M0O0YHOE JeiicTBue. [IpuHIMD «HEe HaBpeIn».

4. Boripochl TOKCMYHOCTH HAHOYACTHIl M HAHOMAaTepHaJIOB. [IpoOIeMbl TOKCHYHOCTH
BEIIeCTBAa B HAHOpPa3MepHOM cocTosiHuH. HaHoTokcukosiorus. OcoOeHHOCTH OMOJIOrMYECKOro
neiictBusi HaHo4acTUIl. [IpuMepsl MaHHBIX O TOKCHYHOCTH HAHOYACTHI[ METAJUIOB, OKCHIOB
METaJUIOB U HEMETAJIOB, YITIEPOJHBIX HAHOTPYOOK U (PYIIEpEHOB, CPAaBHEHHE C TOKCUUYHOCTBIO
BEIIECTB B PaCTBOPE M B BHJI€ MUKPOUYACTHII.

5. Heopranmueckue HaHo4YacTHLbI. Vcrionb30BaHe HAHOYACTUL] METAJUIOB B KauecTBe
OaKTepUIMIHBIX areHTOB. MarHWTHbIE HAHOYACTHIBI. MAarHWTHO-)KHUIKOCTHAs THIIETEPMUS
onyxosneil. Hanodactuupl 3010Ta u QotoauHaMuyeckas tepanus. [IponsBojHble (yiepeHoB.
[TopucTbie HeOpraHWYECKHE HAHOYACTUIIBI KaK HOCHTEIH JIEKAPCTBEHHBIX  BEIIECTB.
[TepcnekTHBBI HEOPraHMYECKUX HAHOYACTHUI[ KAaK HOCUTENICH JJIsl HAlpaBJIEHHOIO TpaHCIOpTa
JIEKapCTBEHHBIX BEIIECTB.

6. JlumocoMbl W [Jpyrue AaccoUMaThbl MOBEPXHOCTHO-AKTHBHBIX BeLIECTB.
JlocToMHCTBa U HEJOCTATKU JIUIIOCOMHBIX (opM npenapatoB. OCOOEHHOCTH JIMITOCOMHBIX (OpM.
OCHOBHBIE KOMIIOHEHTBI, HCIIOJIb3yeMble JJIs1 MOJY4YEeHHUs JTUIIOCOMHBIX IpenapaToB. [Tpumepsl
JIMIIOCOMHBIX TIPETIapaToB sl pa3IMYHBIX ITyTEH BBEJACHUS M JICUCHUS PA3IHUHBIX 3200JICBaHHA.
[IpumeHeHHe JpPYrHX accOLUMaTOB TMOBEPXHOCTHO-aKTHUBHBIX BEIIECTB Kak HOCHTENeH
JICKApCTBEHHBIX BEIIECTB - MHICIUISIPHBIC JICIIUTUHOBBIE TN, MHKPOIMYIBCHH, IKUIKHE
KPHUCTAJLIBL.

7. IloaumMmepcoaep:kamue HAHOYACTHIBI M HaHoMarepuaiabl. [lommmepsl,
paspelIeHHble JUIsI MeIUIIMHCKOrO NMpUMeHeHHs. HaHokancybl, HAaHOYaCTHIIBI C MOJUMEPHBIM
MOKPBITHEM, TOTUMEpHble MU, JleHnpuMepsl. KoHBIOTATHI JIEKAPCTBEHHBIX BEIIECTB C
HOJMMEPHON MoJeKynnoil. Mukpoxkancysnsl. [Ipumepsl pa3paboTok JeKapCTBEHHBIX MpenapaTos,
COJIepKAINX HAHOCTPYKTYPHI ITOJIUMEPOB.
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8. JIpyrue HaHouyacTMIbl M HaHoMaTepuaabl. Hanosmynbcuu. TBepasle nunugHbie
HAHOYACTHIIBI: CTPOEHHUE, CBOICTBA, MPUMEPHI HCMONB30BaHUSA. KyOOCOMBI M TEKCOCOMBI.
[uknoaeKCTpUHBI W APYrHUe cynpamoJieKyisipHble cuctembl. Hanokontednepor u3 JIHK.
bnwxkaiiiue u oTnaneHHbIE MEPCIEKTUBbI MPUMEHEHUS HAHOYACTUII U HAHOMATEpPUAIOB B
MEIUIINHE.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnrix | B akanem.
eIMHUIIAX Jacax
O0mas TPy10eMKOCTh JUCIHIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AYJIUTOPHBIE 3aHATHSI: 1,33 48
Jlexiuu (JIek) 0,89 32
ITpaktrueckue 3ausatus (113) 0,44 16
JlaboparopHbie pabOTHI - -
CamocrositeabHas padora (CP): 1,67 60
Buj koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 YYeOHOMY MJIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3austust (I113) 0,44 12
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,67 45
Bua xoHTpoJa: 3auer / IK3aMeH 0,0 3ager

AHHOTaNUA padoyeil NPOrpaMMbl AHCUUIIMHBI
Toxcukosorus u Hanorokcukosorusi (b1.B.J1B.7.2)

1. Heap aucuumiauHbl - GopMHpPOBaHUE Y CTYJCHTOB MOHSATUS O PA3UYHBIX ACMEKTaX
TOKCHYECKOTO JIEUCTBHUSI HAHOYACTUII U HAHOMATEPHUAIOB, MEXaHU3MaX MX JCHCTBUS HA YKUBbHIC
CUCTEMBI U CIIOCOOHOCTH K OIEHKE PHCKa MPU paboTe ¢ HAaHOMaTepUaIaMH.

2. B pe3yabtare wu3ydyeHus [UCHUIJIMHBI OOy4yamoliuiicss 1O TMporpaMmme
0akajaBpuaTa J0JI/KEeH:

Obnaoams cnenyrommmu o0ekynbTypHbiME (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha IMPAKTUKE COBPEMEHHBbIE NPEJACTABICHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHANIOB MPHU MEPEX0Je UX B HAHOPA3MEPHOE COCTOsIHUE (HOJb, OJHO
U JByXMEpHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEILECTB M MaTEpUaJIOB, B3aUMOJECHCTBUU
HAHOMAaTEPHAIOB M HAHOCHCTEM C OKpYyKarotiei cpemoit (ITK-2);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THWIIBI HAHOMAaTEpUaJOB M HAHOCHUCTEM
HEOPraHMYECKON (METaJUIMUEeCKUX W HEeMEeTAUTMYEeCKHX) W OpraHu4eckod (MONMMEpHBIX U
VIJIEPOJIHBIX) MPUPOABl  (TBEPABIX, IKUIKUX, TeEIe0Opa3HBIX, ad’dpPO30JIbHBIX), BKIIOUAs
HaHOIUIEHKM M HAaHOCTPYKTYpHUPOBAHHBIE MOKPBITHSA, IJIs1 PEIICHHsS MPOU3BOJCTBEHHBIX 3ajady,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATHUX MaTEpUAIOB JUIsl 3aJaHHBIX YCIOBUHM SKCIUTyaTallud ¢
y4eToM TpeOOBaHUI TEXHOJIOTHYHOCTH, JKOHOMHYHOCTH, HAJIEKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTUIECKUX TocneacTBuid ux npuMeHenus (I[1K-5);

3Hamy:

- OCHOBHBIE TIOHSTHSI TOKCUKOJIOTUN U HAHOTOKCUKOJIOTHH;

- MEXaHM3Mbl JIUCTBUs Hauboliee paCHpPOCTPAHEHHBIX TOKCHUYHBIX BEIIECTB U
AHTHUJIOTOB;

- 0COOEHHOCTH JCMCTBHSI HAHOYACTHUI] Ha KUBBIE CUCTEMBI;

ymemy:
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- MpaBWIbHO OIEHUBaTh PHUCK MpU paboTe C pa3IUYHBIMM HAHOYACTUI[AMH U
HaHOMaTepHajlaMH,

- BBIOMpaTh CpeICTBAa 3alUThl, HEOOXOAUMBbIE TpU padboTe C Ppa3IuYHBIMU
HAHOCHCTEMaMU M HaHOMaTEpUaJIaMu;

gnademsn:

- nH(popManren 0 TOKCUYHOCTH HEKOTOPHIX BUI0B HAHOUACTHIl U HAHOMATEPUAJIOB,;

- HaBBIKAMH aHaJlM3a COBPEMEHHOW HAy4yHOW JHUTepaTyphl B 0O0JACTH TOKCHMYHOCTHU
HAaHOMAaTEpHAaJIOB.

3. KpaTkoe cogepkaHue JUCHUILINHBI

1. BBeaenume u oOCHOBHble MOHATHA. OrpeneneHUe TOKCUKOJIOTHH, Ppa3Jelibl
Tokcukosiornu. Mcropust Tokcukosoruu. IloHsitue o BpenHOM BemiecTBe. TOKCHMYHOCTh H
omacHocTh BemiecTBa. llonstie no3el. Kpusbie «ro3a-addexr». Buabl Tokcndyeckux n03 u
koHneHtpauuii. Ilopor Bpemnoro aeiictBus. Ilonarue IIJAK. TonepantHocts. IlonsTHe
romeoctaza. Kiaccupukanust orpaBnenuii. Octpoe u xpoHudeckoe orpasieHue. OTmaancHHbIC
MIOCJIE/ICTBHUSI.

2. JlelicTBMe TOKCHMYHBIX BellecTB Ha opraHu3M. OCHOBHBIE TYTH IOCTYILICHHUS
TOKCHYHBIX BellecTB B opranu3M. Kmaccudukanus TOKCHYHBIX BEIIECTB MO ACHCTBHIO Ha
OpraHusM, MO W30UPATEIBHON TOKCHYHOCTH. OQPGEKTh IpH IIOBTOPHOM  BBE/ICHUH.
KomOuHMpoBaHHasT TOKCHYHOCTh. MOJEKYISPHbIE MEXaHU3MBbI JIEHCTBUS TOKCUYHBIX BEIIECTB.
ATOHHCTBI U aHTarOHUCTHI pelenTopoB. [IpruMepbl TOKCUKAaHTOB-arOHUCTOB M @aHTArOHUCTOB, X
MUIIEHU U 3P HEKTHI.

3. Merokcukauuss U aHTHAOTHI. Ilepuonsr orpaBnenus. OOLIMEe MPUHIMIIEI JICYCHUS
oTpaBiieHHi. CTUMYNSUA €CTECTBEHHOM JeTOKCUKalMu. VCKyccTBeHHass [IETOKCHUKalus
opranusma. [Ipumenenue antunoros. Kinaccudukanust aHTUA0TOB U IPUMEPHI.

4. Ilpumepbl TOKCHYECKOTO JeicTBUS BelllecTB. TOKCHYECKOEe EeHCTBHUE HEKOTOPHIX
BELIECTB HEOPTaHWYECKOTO IPOUCXOXACHUSA: MOHOOKCHJ YIJepoAa, OKCHUJbl a30Ta, OKCHUIbI
Cepbl, KHUCIOTHl M MIEN0YH, (TOpP, MBIIIbSIK, TsDKEIble MeTaulbl. TOKCHYecKoe elcTBUE
HEKOTOPBIX  OPraHMYEeCKMX BEIIECTB. OJAHOATOMHBIE CHUPTHI M  IJIMKOJM, aLETOH,
dbocdopoprannueckue NeCTUIH b, KOQerH, HUKOTHH. TOKCHUHBI OJIeTHOM MOraHKU U MyXOMOpa.
TokCUHBI 3M€11 U CKOPITUOHOB.

5. IlonsiTHe W 3aayu HAHOTOKCUKOJOrMH. Vctopus HaHOTOKCHKOJOTMH. [Ipumepsl
OCTPOTO U XPOHUYECKOTO JACHCTBUs BhicOKoaucnepcHon mbuin. O630p ['tonTepa OGepaopcTepa
«HaHOTOKCHKOJIOTHA: HOBas IUCLUMIUIMHA, BO3HMKAIOIIAS W3 M3YYEHUS YacTUL[ CBEPXMAJIOTO
pa3mepa». Pacnipenenenue yactull npyu uHransuuu. BiusHue pasmepa U GopMbl HAHOUACTHI] —
npuMepbl. OcoOEHHOCTH AEHCTBHS YaCTHIl B HAHOPAa3MEPHOM COCTOSHUU. OpraHbl-MUIIEHU IS
HaHouacTul. OlleHKa pucka TMpu BO3AEHCTBMM HaHoMarepuainoB. OrpaHuuYeHus Ha
UCIOJIb30BaHUE HaHOMaTepuaioB. MeTobl OlleHKH 0e30macHOCTH HaHoMaTepuanoB. CpencTaa
3alUThI IPU paboTe C HAaHOMAaTEepUAIAMHU.

6. Ilpumepbl TOKCHYECKOro JAeiicTBUSI HaHoyacTHL. ToKkcuueckoe JelcTBue
HAHOYACTHI] METAJUIOB, YIJIEPOAHBIX HAHOYACTHI], OKCHUIHBIX HAHOYACTHUI], MOJUMEPHBIX
HAHOYACTHII.

4. O0beM y4eOHOH JUCHHIJIMHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,89 32
[TpakTuueckue 3austus (I13) 0,44 16
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 1,67 60
Bujx koHTpOJIS: 3a4eT / IK3aMeH 0,0 3a4yer
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Bunast yueOHol paboThI B 3aueTHBIX B actpon.
eAMHUIIAX yacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSL: 1,33 36
Jlekiuu (JIek) 0,89 24
ITpaktnueckue 3ansatus (113) 0,44 12
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 45
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
MarautHbie HaHoMaTepuaJbl (51.B.JIB.8.1)

1. Heap aucuumiuHbl - GOPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHAJIM3a [yl UCCIEeI0BaHUSI HAHOMATEpHUaoB.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
0akajaBpUaTAa J0JI/KEH:

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (1K) komnereHusIMu:

- CHOCOOHOCTBIO MPUMEHSTh HABBIKM MCIOJBb30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUS U ONTHMHU3ALMU TEXHOJOTMYECKHUX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U cepTUHUKAIINN MaTeprasioB u mporeccoB (I[TK-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEpPHUAJIOB M HAHOCUCTEM
HEOPraHMYECKON (METaUIMYeCKUX W HEMETANTMYEeCKHX) W OpraHu4eckod (MOIMMEpHBIX U
YIJIEPOJHBIX) TPUPOABI  (TBEPABIX, IKUAKHX, Tele00pa3HbIX, adpO30JIbHBIX), BKIIOYAS
HAHOILJICHKW M HAaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, JJI1 PELUICHUS MPOU3BOJICTBEHHBIX 3a/ad,
BJIQ/ICHUEM HaBbIKAMU BBIOOpA ATHX MAaTE€pUAJIOB JUIsl 3aJaHHBIX YCJIOBHM JKCIUTyaTallUM C
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAJEKHOCTH U JIOJTOBEYHOCTH,
IKOJIOrMYeCcKuX nocieacTBuii ux npumenenus (I1K-5).

3Hamy:

- TUOBI MAarHUTHOTO YIIOPSJIOYCHUS W KIACCH(PHUKAIUIO MarHUTOYIOPSIOYCHHBIX
MaTepHuaoB;

- OCHOBHBIE XapaKTEPUCTUKH (Peppo- U pepprUMarHuTHBIX MaTEpUAIIOB;

- CBSI3b MAaKpPOCKOIHWYECKHX MATHUTHBIX XapaKTEPUCTUK C BHYTPEHHEW CTPYKTYpoOil
MaTepuana;

- CYNIECTBYIOIIME W  MEPCHEKTUBHbIE  00JacTH  NPUMEHEHUS  MarHUTHBIX
HAaHOMAaTepHaJIOB;

- crocoObl MOJYYEHHUs OCHOBHBIX THIIOB MAarHUTHBIX HaHOMAaTEpUAIOB U OCOOEHHOCTH
BbIOOpa MeTo/1a 1715l o0ecriedeHHs TpeOyeMbIX MarHUTHBIX CBOWCTB;

ymemy:

- TEOPEeTUYECKH OLIEHWBATh MAarHUTHbIE XapaKTEPUCTUKU HOBBIX (eppo- H
(beppuMarHUTHBIX MaTepUaIOB OCHOBHBIX KJIACCOB;

- NPOM3BOAUTH OOOCHOBAaHHBIM BBIOOP COCTaBa, CTPYKTYpbl M cHocoba MOJydeHHUs
MarHUTHBIX HAHOMATEPHAJIOB /Il KOHKPETHBIX 00JacTel MpUMEHEHHUS,

- TMPOBOJWTH aHaIM3 MArHUTOMETPUYECKHUX MCCIEAOBAHUNA U CONOCTaBICHHE HX
PE3YNBTATOB C COCTABOM U CTPYKTYPOU MCCIIEIOBAHHBIX MATHUTHBIX HAHOMATEPHAJIOB;

- TPUMEHSATh TEOPETUYECKHWE 3HaHWS B OOJACTHM MarHeTH3Ma HaHOMAaTepUajoB JUIS
pellleHus WUCCIEOBATeIbCKUX M TPHUKIATHBIX 3a7a4, B TOM 4YHUCJIEe B 00JacTU HAyKH O
HaHOMaTepHajiax U HAaHOTEXHOJIOTHH.

61a0ems.

- HaBbIKaMH MOJIyY€HHUsI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMATEPUAJIOB;

- METOJOJOTUYECKUMH TMOAXOJaMU U HABBIKAMH BBISIBIICHUS B3aHUMOCBSI3€M CTPYKTYpHI,
CBOMCTB U TEXHOJIOTMH MOJIYYEHHUS] MAarHUTHBIX HAHOMATEPHAJIOB;
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- HaBBIKAMM OCBOEHHUS M IPUMEHEHHUs HOBBIX METOJOB HCCIEAOBAaHUS MAarHUTHBIX
CBOMCTB HAHOMAaTEPHAJIOB.

3. KpaTkoe coaepskaHue JUCHUILINHBI

Mopayasb 1. OcHOBBI MarHeTH3Ma U TEOPHMH MATHUTHOTIO YIIOPSIAOYeHHUSI

OcHoBbl MarHeroxumum. OcHoBHbIe TOHATHS. Kiaccudukanus BemecTs 1o
OTHOLLIECHHIO K MarHUTHOMY Ioit0. Kitaccuueckue u KBaHTOBO-MEXaHUYECKHUE TPAKTOBKHU JIUa- U
napamaraeru3Ma. 3akoH Kropu-Belicca. CnimHOBBIH M OpOHWTAIbHBIH MarHUTHBIE MOMECHTHI.
OpbOuransHoe BbIpokAeHUe. [lapamarnernsm coeaunenuid d- u f-anmeMeHTOB, mapamMarHeTH3M
3JIEKTPOHOB MPOBOAUMOCTH.

MarHuTHoe ynopsiioyeHue B Martepuajax. OOmenHHoe B3aumojeiictBue. Mozens
laitzenOepra-/lupaka-Ban-dneka. MexaHu3Mbl 0OMEHBI, THIIBI 0OMEHA, TPUMEPHl 0OMEHHBIX
KJacTepoB. TuUnbl MarHUTHOrO yrnopsjaoueHus. CrOHTaHHAasT HAMArHUYEHHOCTb. MarHUTHBII
MOMEHT B (eppo- u deppumarnerukax. [IpencraBienus teopun MolekynspHoro noss Beiicca.
TemmeparypHble 3aBUCUMOCTH MarHUTHOM BOCHPHHUMYHBOCTH. DeppUMarHeTHKH — (EeppUTHI
umuHeny, reopus Heenst, pepputsl rpanatel, rekcaroHanbHble (GEeppPUTHL.

MarnuTHasi aHu3oTponusi M MarHutocTpuknusi. CBs3b CTPYKTypbl MarHUTHBIX
XapaKTepUCTUK MaTepuaia. MarHUTOKpUCTAIIMYECKass aHU30TPOIHUsA, OOMEHHAash MarHWTHas
AQHU30TPONHS U aHU30Tponust GpopMbl. MarHUTOYNpyroe B3aUMOACHCTBUE, MAarHUTOCTPUKIIHSL.
Marnurocratuueckass dHeprusi, pasmarHuuuBatoniee mose. Cnalblii  deppomMarHeTu3M.
[Tbe30MarHUTHBIN U MAarHATOICKTPUICCKUI 3PPEKT.

Moayab 2. Tunbl MATHUTHBIX HAHOMATEPHAJIOB M 00/1aCTH UX NPUMEHEHUS

JloMeHHasi CTPYKTypa H Mpouecchl HaMarHMuMBaHus. JlOMeHHas CTpyKTypa,
rpaHuIbl JOMEHOB. MarHeroconpotuBieHue. OCHOBHbIE BUIbl MarHUTHBIX MaTepHUaJOB.
JloMeHHas CTpyKTypa OJIHOOCHBIX (peppOMarHeTHKOB. JIBM>KEHNE TIOMEHHON CTEHKH. J{nHaMuka
MarHUTHBIX J0OMeHOB. [Iporecc HamarHWYMBaHUS, CTAOWIM3alMs MAarHUTHOTO COCTOSIHHSI U
nuHaMudeckne 3¢ (deKTel mporecca HaMarHWYMBaHWA. OCHOBHBIE THITBI MarHHTOTBEPABIX WU
MarHUTOMSITKHX MAaTE€pUajoB, U MX JUCIIEPCHBIE COCTOSIHUS, CPAaBHUTEIIbHbIE XapaKTEPUCTUKH,
CI0COObI IIOJTyYEHUS], B3AUMOCBSI3U COCTAaB-CTPYKTYpa-CBOMCTBA.

OcCHOBHBIE THIIBI MATHUTHBIX HAHOMATEPHAJOB M OCOOEHHOCTH HX MATHMTHBIX
cBoiicTB. BrnusHue pasmepa dYacTull Ha MarHuTHble cBolcTBa. OCHOBHBIE IapaMeTphl,
3aBHUCALIME OT pa3MepHOro 3pdekra. Vi3MeHeHre KOOPIUTUBHOM CHUJIbI C YMEHBLIEHHEM pa3Mepa
yacTUllbl. BHyTpeHHUIl 1 BHEIIHMI cyneprapamardeTusM. Temmneparypa OiokupoBku. OreHka
pa3MepoB HAHOYACTHIl O JaHHBIM MAarHUTHOW BOCIPUUMYMBOCTU. MarsuTHblE CBOMCTBA
AQHU30TPOIHBIX HAHOYACTHUI. Y CTPONCTBA 3allMCH, XPaHEHUS U ITpeoO0pa3oBaHus HH(OpMALIUY Ha
OCHOBEe  (heppOMarHeTMKoB. Marepuaasl €  KOJJIOCAIBHBIM ~ MarHETOCOIPOTHBIICHHEM.
MaruuToakTUBHbIE HAHOKOMIIO3UTHI M MaTepuaibl [ MarHUTHOW 3amucu. MarHuTHbIE
CEHCOpBl. MarHUTOONTUYECKUE YCTPOMCTBA. Y CTPOMCTBA CIMHTPOHUKN. MarHuToKkanopuieckue
MaTepuaibl U, OCOOEHHOCTH KPUCTAIIIMYECKOW CTPYKTYpbl, METOJOB TOJIY4YEHUS M IYyTH
IIPAKTUYECKOI0 UCIIOJIb30BaHUA. MarHuTHbIE HAHOMATEPHUAJIBl B MEUIIMHE.

MarnuTHble KMAKOCTH. OCHOBHBIE XapAaKTEPUCTUKHU IHUCIEPCUM MarHUTHBIX YaCTHII.
VYcinoBuss yCTOMYMBOCTH MArHUTHBIX JKkUAKOCTEW. [loBeneHne MarHMTHOW JKUAKOCTH B
HEOJIHOPOIHOM MAarHUTHOM I10JI€, OCHOBBI (epporuapoauHaMuku. IloBeneHne MarHUTHBIX U
HEMAarHUTHBIX YacTUIl B MarHUTHOW JKUJKOCTH B MAarHMTHOM MOJI€: MAarHUTHas JIEBUTALUS U
paszieJeHue MaTepuajgoB IO IUIOTHOCTH. OCHOBHBIE NPUMEHEHHS MAarHUTHBIX JKHJIKOCTEH:
MarHuTHas cenaparus, MarHMTOXHIKOCTHBIE YILUIOTHEHUS, MarHMTOXHIKOCTHBIE
aMOPTHU3aTOPbI U JeMII(EPHI.

Mopnyas 3. B3anmopeiicTBe HAHOMATEPHAJIOB € 3JICKTPOMATHMTHBIMHU TOJISIMH U
METO/IbI MCCJICAOBAHUSA

MarnuTHble pe30HAaHCbl W HMHAYIMPOBAHHbIE MATHHUTHBIM I10JIeM MATHHMTHBIE
¢azoBbie nepexoabl. HAyIIMpOBaHHBIE MATHUTHBIM TIOJIEM CIIMH-OPUEHTALIMOHHBIE MEPEXO/IbI.
NuaynupoBaHHblE  MarHUTHBIM — TI0JIEM  HEKOJUIMHEApHBIE MarHUTHBIE  CTPYKTYphl B
deppumarnernkax. OCHOBBI TEOPHMM MAarHUTHBIX pE30HAHCOB. DeppOMarHUTHBIA pPE30HAHC.
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deppUMarHuTHBIA pe30HAHC. AHTH(QEPPOMArHUTHBIA pE30HAHC. BiusHUE CTPYKTYpHI U
MarHUTHBIX CBOMCTB MaTepuaia Ha PE30HAHCHYIO YaCTOTY MPHU €CTECTBEHHOM (DeppOMarHUTHOM
pe3onance. [Ipumenenue deppo- U GpeppuMarHUTHBIX HAHOYACTHIL JJI CO3/IaHUSI MAaTEPHAIIOB U
IOKPBITUM CO CHUXEHHOM DPaJMO-3aMETHOCTBIO. SIEpHBII MAarHUTHBIA PE30HAHC — OCHOBBI
METOJla, CHUH-CIIMHOBAash U CIMH-pElIeTOYHasi penakcauus, npuHuunsl SIMP-tomorpaduu u
MCI0JIb30BaHNE HAHOYACTHUIL B KAUECTBE KOHTPACTHBIX areHTOB.

Hanomartepuanbl i MArHuTHOW 3amucu uHpopmaumu. Hanomarepuaisl,
UCIIOJIb3YEMbIC B HOCUTENSIX WH()OPMALUY BBIYMCIUTEIILHON TEXHUKHU. DBOJIONUS MOJAXO0I0B U
COBPEMEHHBIE BO3MO>KHOCTH MOBBIIIEHUS IUNIOTHOCTH MAarHUTHOW 3aIIMCH.

Metoabl wucc/ie0BAHMS MATrHUTHBIX HaHOMATepuaaoB. MeToabl H3MEPEHHS
MarHuTHOM BocmpuuMYHBOCTH: MeTon ['ym, Bechl dapanes, BuOpomarneromerp, CKBU/I-
MarHeTOMeTp, WHIYKTHBHBIC W3MEpeHHs. [IpUHIMIBI W3MEpPEeHH, CTaHIapThl, 00paboTKa
JaHHBIX H3MepeHud. MeccOayIpoBcKasi CIEKTPOCKOMHUS — TEOPETUYECKHE OCHOBBI METOJa,
MIPUHIIAITEI YCTPOHCTBA MPUOOPOB, 00pabOTKa M MHTEPIIPETALIUS JAHHBIX H3MEPEHUH.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
eMHHIIAX yacax
O01mas TPyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 1,67 60
Buj koHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunsr yue6HOM paboThI B 3auetHBIX B actpom.
eMHHIIAX yacax
O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,44 12
[Tpaktuyeckue 3anstus (I13) 0,89 24
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 1,67 45
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
IMonumepHubie Hanokomno3uTsbl (b1.B.JIB.8.2)

1. Heas AUCHMIUVIMHBI - TIpuoOpeTeHWe 3HaHWM, yMEHUH U (GOPMHpPOBAHUE
KOMIIETEHIIMH B 00JaCTU IMOJUMEPHBIX HAHOKOMIIO3UTOB M O3HAKOMIIEHHE C MX CTPYKTYpOH,
CBOICTBaMM, BO3MOKHOCTSIMU IIPUMEHEHHUS.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4YalOIMiici 1O mporpamMmme
0akajaBpUaTa J0JI/KEeH:

Obnadams cnepyronmumu o6mekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO NPUMEHSTHh HABBIKM HCHOJb30BaHUS (TOJ PYKOBOACTBOM) METOJOB
MOJIEJIMPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS U ONTHMHU3AIMU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMAaTEepHAaJIOB, CTAHJAPTH3ALUH U cepTUHKANU MaTepraioB u npoueccoB ([1K-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMATEpPHUaJOB M HAHOCUCTEM
HEOPraHMYecKol (METAJUIMYECKUX W HEMETAJNIMUECKHUX) W OpPraHu4ecKoi (MOJMMEpPHBIX |
VIJIEPOAHBIX) MHPHUPOABI  (TBEPABIX, JKUIKUX, Teleo0pa3HbIX, a’dpO30JbHBIX), BKIIOYas
HAHOIUIEHKW M HAHOCTPYKTYPUPOBAHHBIC MOKPBITHSA, JUIS PELICHUs NMPOU3BOACTBEHHBIX 3ajad,
BJIaJICHHEM HaBBIKaMU BBIOOpA ATHX MAaTE€pHANIOB JUIsl 3aJaHHBIX YCIOBHM JKCIUTyaTallUH C
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y4eToM TpeOOBaHUI TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTHYECKUX mociencTBuil ux npumenenus (IK-5);

3HAm»s.

- OCHOBHBIE BHJIBI MaTpUI] M HANOJHUTENEH Uil CO3JaHUS  IOJMMEPHBIX
HAaHOKOMIIO3UTOB;

- OCHOBHBIE CBOMCTBA PA3JIMYHBIX MOJIMMEPHBIX MATPULl M  IOJIUMEPHBIX
KOMIIO3UIIMOHHBIX MaTEpUAIOB;

- OCHOBHBIE METO/Ibl IEPEPaAOOTKU MOJIMMEPHBIX HAHOKOMIIO3UTOB

ymemb:

- BbIOpaTh MOJIMMEPHBIH HAHOKOMIO3MIIMOHHBIM MaTepuan i 3aJaHHOW 00JacTH
IPUMEHEHHUS

- BBIOpaTh HYXHBIH THUI MATPHUIBl W HAMOJHUTENS S CO3JaHUSI MOJIMMEPHOTO
HaHOMaTepHalla C 3aJlaHHbIMU CBOWCTBaMU

61a0ems.

- uHpopmamMel O CyIIECTBYIOIIMX U MEPCHEKTUBHBIX O0OJACTSIX MPUMEHEHUS
MOJIMMEPHBIX HAHOKOMIIO3UTOB;

- HaBbIKAMHM MOJrOTOBKM JOKJIAaJ0B HAa OCHOBE aHalu3a COBPEMEHHON Hay4dyHOU
JUTEpPaTyphl B 00JACTH MOJTMMEPHBIX HAHOKOMITO3UTOB.

3. KpaTkoe coaep:kaHue JUCHUILINHBI

1. Bsenenue. Ponp nonuMmepHbIX HAHOKOMIIO3UTOB B COBPEMEHHOM MHDE.
Knaccudukanus mnomumepoB. MexaHuyeckue CBOMCTBAa MOJUMEPOB. PacTBOpHI MOIUMEPOB.
BsskoTekydee cocTosHME MOJIMMEPOB. YIpyrue cBoiicTBa mnoiaumepoB. Crekiioo0pasHoe
COCTOSIHME BBICOKOMOJIEKYJISIPHBIX coeqnHeHni. Kpucramiuzanuus noammepos.

2. IlomyueHwe mTONMMEPHBIX HAHOKOMIIO3UTOB. BuAbI HaHOHANMONHUTENEH A
nonuMepoB. HaHOKOMIO3UTBI Ha OCHOBE TepMoILIacToB. HaHOKOMIO3UTBI Ha OCHOBE
peakroniacToB. MeTonbl  BBEACHMS ~ HAHOHAINOJHUTENEW B MOJIMMEPHYIO  MaTpHILY.
HaHoxoMNO3U1I0HHBIE HATIOJHUTENN AJIs TOJIMMEPHBIX MATpPHIL.

3. OcHOBHBIE CBOWMCTBa MOJUMEPHBIX KOMIIO3MIIMOHHBIX MaTepuanoB. Bospacranue
NPOYHOCTHBIX M Je(POPMALMOHHBIX CBOWCTB, YAAPHBIX XapaKTEPUCTHK, OapbEepHBIX CBOWCTB
(ra3o- U BOJONPOHMIIAEMOCTH), CHHKEHUE TOPIOYEeCTd U T.A. BiusHHEe HAaHOHAIOJIHUTENEH Ha
pEeoJIOTNYECKUE CBOMCTBA, TETNIOCTOMKOCTh U TEPMOCTOUKOCTD MOJIMMEPOB.

4. OcHOBHblE MeTOJbl IepepabOoTKM TMOJIMMEPHBIX HAaHOKOMIO3UTOB. Ilpomeccsl
dbopMoBaHUs M3JEIUNA W3 HAHOHAMOJIHEHHBIX TEPMOIUIACTUYHBIX MOJUMEPHBIX MaTepHUajoB
(9KCTpy3us, JIUThE MOJ JABJIEHUEM, CIIEUATbHBIE METO/IbI). MPOLECCOB (POPMOBAHUS U3JEIUI
U3 HAHOHAIOJHEHHBIX TEPMOPEAKTUBHBIX MOJIMMEPHBIX MaTepuajoB (IPECCOBAaHUE, JTUTHE MOJ
JlaBJIeHUEeM, IpopuiIbHOE (POPMOBAHUE).

5. [NonumepcunukarHble HAHOKOMIIO3UTHL. CTPyKTypa M CBOWCTBa MOHTMOPWIJIJIOHMTA.
[ToHATHS MHTEPKATSAIUM U SKCPOIMALUU MOHTMOPWILTOHNTA. CTPYKTYypa NOIMMEPCUIMKATHBIX
HAaHOKOMIIO3UTOB. JlucriepcuOHHOHATIOJHEHHBIE, BOJIOKHHUCTBIE u CIIOUCTBIE
MOJIMMEPCUIIMKATHBIE ~ HAHOKOMIO3UTBL.  TEXHOJIIOTMS  MOJIY4YEHHMsS]  IOJUMEPCHUIMKATHBIX
HAaHOKOMIIO3UTOB.

6. CymectByonme W HEepCHeKTHBHbIE 00JacTW  NPUMEHEHHMS  MOJUMEPHBIX
HAaHOKOMIIO3UTOB.

4. O0beM y4eOHOM JUCHUILJIMHBI

Bunael yue6HOM paboThI B 3auetHbIX B akanem.
eIMHUIIaX qacax

O0mas TpPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIMTOPHBIE 3aAHSITHS: 1,33 48
Jlexm (Jlek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,89 32
JlaGopatopHble paboThI - -

CamocrositeabHas padora (CP): 1,67 60
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Buj koHTpOJIsI: 3a4€T / IK3aMeH ‘ 0,0 ‘ 3auer

Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
€AMHUIIAX yacax
Oo0mas TPy10eMKOCTh JUCIHUILJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSI: 1,33 36
Jlexuuu (Jlek) 0,44 12
[TpakTueckue 3aasitus (I13) 0,89 24
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,67 45
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
Texnuka Hay4ynoro nepesoaa (b1.B.J1B.9.1)

1.Heap AMCUMILUIMHBI - MPUOOpPETEHHE OOYYAOITUMUCS OOIIeH, KOMMYHUKATHBHON U
npoecCuOHANbHOM KOMIIETEHLUH, YPOBEHb KOTOPBIX Ha OTAENIBHBIX JTamax s3bIKOBOU
MOJATOTOBKU IO3BOJISIET BBHIMIONHATH pa3lnyHble BUIBI MPO(ECCHOHATBEHO OPHUEHTHPOBAHHOTO
IIEPEBO/A B IPOU3BOJCTBEHHOM M HAY4YHOM JE€ATEIbHOCTH.

2. B pe3yabrare wu3yyeHHs [MCUHUILIMHBI O00y4YaluIuiicsi MO Mporpamme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CHOCOOHOCTh K KOMMYHHUKAllMM B YCTHOM M MUCHbMEHHOW (opMmMax Ha PYyCCKOM H
MHOCTPAaHHOM  fA3BbIKaX JJI1 pElIeHUus 3a4ad MEKIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTH NPHMEHSATh HABBIKM COOpa JaHHBIX, M3YYCHHUsS, aHATIM3a M O0O0OIICHHS
HAyYHO-TEXHUUYECKON MH(pOpManuu 1Mo TeMaTHKe HCCIeA0BaHuUs, pa3pad0TKU U UCTOIb30BaAHUS
TEXHUYECKOH JTOKyMEHTAIlUW, TOATOTOBKM JOKYMEHTOB K MAaTEHTOBAaHUIO, O(OPMIICHHIO HOY-
xay (OIIK-4);

- CIOCOOHOCTh pelllaTh CTaHAAPTHBIE 3aJaud MPOPECCHOHANBHOM JAESITEIbHOCTH Ha
OCHOBEe UH(GOPMAIMOHHOHN U OnbInorpadudeckor KyabTyphl ¢ IPUMEHEHHEM WH(OPMAaIIMOHHO-
KOMMYHMKAI[IOHHBIX TEXHOJOTMH M C Yy4Ye€TOM OCHOBHBIX TpeOoBaHMH HH(DOpPMALIMOHHON
6e3omacHoctu (OITK-5);

- CIOCOOHOCTBIO HCIOJIb30BAaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJIOTUH, TIJI00anbHble HWH(GOPMAIMOHHBIE PpECypchl B HayYHO-HUCCIIEIOBATENILCKOM
JESTEIbHOCTH B 00JIACTH MaTepUaioOBEIEHUS W TEXHOJOTMU HAHOMATEpPHaJOB U HAaHOCHCTEM
(TIK-1).

3Hamy:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHSI SKBUBAJIEHTHOCTH B MIEPEBOJIE;

- OCHOBHBIE TIPUEMBI NIEPEBOJIA;

SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH S3bIKA KaK CHCTEMBI;

- JIOCTaTOYHOE [UIsl BBIMOJIHEHHMS] TIepeBOAAa KOJMYECTBO JIEKCHUYECKHUX EAMHHIL,
(bpa3eonoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBEIUECKUX PEaNIUii;

ymemy:

- MPUMEHSTh OCHOBHbIE TPUEMBI I1EPEBO/IA;

- OCYUIECTBJIATb MHUCHBMEHHBIH TEPEeBOJ C COONIOACHUEM HOPM JIEKCHMUYECKOM
HKBHUBAJIEHTHOCTH, COOJIIOICHHEM TPAaMMATHUECKUX, CHHTAKCHUECKHUX M CTUIIHCTUYECKUX HOPM;

- 0OpMJISITH TEKCT MEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

- OCYLIECTBIATH TNEPEBOJ C COONIOJIEHMEM HOPM JIEKCHUECKOW SKBHBAJEHTHOCTH,
coOI0IeHNeM IpaMMaTHYE€CKUX, CHHTAKCUUYECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMITIOPAJIbHBIX XAPAKTEPUCTUK UCXOJHOTO TEKCTA;
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gnademsn:
- METOAMKOW TPEANEepeBOAYECKOrO aHajlu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCIIPHSATHIO HCXOIHOT'O BBICKa3bIBaHUS;
- METOJUKOM MOATOTOBKM K BBHIMOJHEHHUIO MEPEBOJa, BKIIOYAs MOUCK MH(OpMAINH B
CIPAaBOYHOM, CIIEUAIBHON JIUTEPATYPE U KOMIIBIOTEPHBIX CETSX;
- OCHOBAMM CHUCTEMBI COKPAILLEHHOW MIEPEBOUECKOMN 3aIIMCU IIPY BBIIIOJIHEHUH [IEPEBOIA;
- OCHOBHOW MHOS3bIYHONW TEPMUHOJIOIHEN CIIEeLUaIbHOCTH,
- OCHOBaMH peeprupOoBaHMs U AHHOTUPOBAHUS JIUTEPATYPHI 110 CHIEIHATLHOCTH.
3. KpaTkoe cofep:kaHue JMCHUIINHBI
Beenenwne. Ilpenmer m ponb mepeBoja B COBpEMEHHOM oOmiectBe. Pasnuunble BUABI
nepeBoJia. 3alauy U MECTO Kypca B IOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.
Mooyns 1. Ilepesod npednoscenuii ¢ udospemennvimu popmamu Indefinite, Continuous
1.1. CpaBHeHue nopsjaka CIOB B AHIVIMHCKOM M PYCCKOM MpeanoxeHusx. IlepeBon
MPOCTOTO IMOBECTBOBATEIHLHOTO MPEJIOKEHHS HACTOSIIET0, OyIyIIEro U MPOIIEANIErO BPEMEHH.
OcobeHHOCTH TepeBOAAa BONPOCUTENbHBIX U OTPHULATENbHBIX MPEIOKEHUH B
pa3IMYHbIX BpEMEHAX.
1.2. IlepeBon npemnoxkenuii Bo BpemeHax Indefinite, Continuous. UreHnue u nepeBoj 1mo
teme "Xumus'".
Mooyne 2. Ilepesod npednoscenuti ¢ ucnoavzosanuem euoospemennvix gopm Perfect,
PerfectContinuous.
2.1. TlepeBon npemioxeHuii Bo Bpemenax rpym Perfect, Perfect
Continuous  (yrBepauTelbHBIC, BOMPOCUTEIbHBIE M  OTPHIATEIbHBIE  (OPMBI).
OcobeHHocTH ynoTpeOIeHNs: BCHOMOraTeIbHbIX IJIaroJioB.
2.2. IlepeBon crpanarenbHOro 3ajora. TpyaHble ciydau IepeBoJa CTPaaaTelbHOIO
3aj1ora.
Urenue u nepeBoj TekcToB 1o TeMe "Hayka u HayuHble MeTobl". AKTUBU3ALINS JIEKCUKU
POYUTAHHBIX TEKCTOB.
2.3. IlepeBoa NMpUIATOYHBIX MPEIOKEHUH.
[Ipunarounsie HOJyIeXKAIIHe. [Ipunarounsie CKa3yeMble. [Ipunatounsie
orpeeNuTeNbHbIE.
[Tpunatounbie 00CTOATENBCTBEHHBIE, TPUIATOUYHBIE JOMOTHUTEIbHBIE.
2.4. Tumpl yCIOBHBIX IPEJIOKEHHH, TpaBHiia U 0OCOOCHHOCTH HUX MEPEBO/A.
IIpakTuka mepeBoja Ha HpuUMepax TeKcToB o Xumuu, J.U. Menoeneege, nayxke u
MEeXHONI02UU.
2.5. TlepeBon mpeIOKEHUI € y4yeToM MpaBWJIa cOrjacoBaHus BpemeH. llpsmas wu
KOCBEHHasl peyb.
2.6. PaznmuuHble BapuaHTHI IEpEeBO/ia CYLIECTBUTEIBHOTO B MPEIOKEHUH.
2.7. MojanbHbI€ TTIarojisl 1 0COOEHHOCTH UX NepeBoja. Pa3BuTue HaBBIKOB NEpeBOa MO
teme "Hayxka 3aBTpamsero aas".
2.8. CnennanbHast TepMuHOJIOrUs 1Mo Teme "Jlabopatopus".
2.9. Cokpamenust. OcoOeHHOCTH UX NepeBojia. Pa3BuTre HaBBIKOB NEpEeBO/ia Ha IPUMEpe
TekcToB 1o TeMme "Jlaboparopus, u3MepeHus B XuMuu'".
Mooyne 3. Ocobennocmu nepesooa npeonodceHull ¢ UCNOIb308AHUEM HENUYHBIX POopM
enazona.
3.1. Henuunble (hopMBbI Tiaroa.
NndunutuB (HeompenenenHas ¢opma rinarona). Ponb nHQUHUTHBA B MpEIIOKEHUH U
BapHaHTHI MIepeBo/Ia Ha PyCCKUM s3bIK. [IpuyacTust u repyHauit.
3.2. adunrutnBHbIe 060p0TH. TepMuHomorus mo Teme "CoBpeMeHHBIE TEXHOJIOTHH .
3.3. OGoport noiexaiee ¢ MHPUHUTHBOM. Pa3nuyHble BApHAaHTHI IEPEBO/IA.
Tepmunosorus no teme "Hanomarepransr".
3.4. IlepeBo mpUUYACTHBIX OOOPOTOB.
AGcomtoTHBIH npuyacTHeI OG0POT U BapUAHTHI TEPEBOIA.
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Pa3BuTue HaBbIKOB nepeBoaa no reme "Hanomarepuaner'.
Oo1m1ee konuyecTBO MoayeH - 3.
4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHHIIAX gacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmm (Jlek) - -
[Tpaktuueckue 3ausrtus (I113) 1,78 64
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 2,22 80
Bu1 kKoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer
Bunast yueOHoI paboThI B 3aueTHBIX B actpon.
€AMHULIAX yacax
O01as TPy10€eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY TUIAHY 4,0 108
AyYJAUTOPHBIE 3aHATHS: 1,78 48
Jlexumu (Jlek) - -
[TpakTnueckue 3anustust (I113) 1,78 48
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 60
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil NPOrpaMMbl AUCUUIIIMHBI
I'pammatuka nnocrpansoro sizbika (b1.B.J1B.9.2)

1.Ileap AMCHMIVIMHBI - TpuoOpeTeHue CTyAeHTaMHu oOIield, KOMMYHUKAaTUBHOH H
npo(ecCHOHANBHOM KOMIIETEHLUH, YpPOBEHb KOTOPBIX Ha OTAEJIbHBIX JTanax A3bIKOBOI
HOJArOTOBKM  TO3BOJIIET  WCHOJB30BaTh ~ MHOCTPAHHBIM  S3bIK  MPAKTUYECKHM Kak B
npoeCCHOHAIBHON  (MMPOU3BOJCTBEHHOM M HAY4YHOM) JAESITENIBHOCTH, TaK W JJs  IeJed
camMo00pazoBaHusl.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OOY4YalOIIMiici 1O mMporpamMme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansusiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusamMu:

- CHOCOOHOCTh K KOMMYHHUKAllMM B YCTHOM M NUCBbMEHHOW (QopMax Ha PYyCCKOM H
WHOCTPAaHHOM  fA3BIKaX JJI1 pEIIEeHUs 3aJa4 MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOIO
B3aumoieiicteus (OK-3);

- CIIOCOOHOCTH NMPHMEHATh HAaBBIKM cOOpa JaHHBIX, U3y4eHHs, aHalu3a U 0000IIeHus
Hay4YHO-TEXHUUYECKON MH(OpMaluM N0 TeMaTHKEe HCCIeA0BaHus, pa3padOTKU U UCIOIb30BaHU
TEXHUYECKOH JOKyMEHTAlllH, MOATOTOBKU JOKYMEHTOB K IAaTE€HTOBAaHUIO, 0(OPMIIEHUIO HOY-
xay (OIIK-4);

- CHOCOOHOCTh pelIaTh CTaHJApTHBIE 33Ja4d MPO(EeCCHOHAIBLHOW AEATENbHOCTH Ha
OCHOBE UH(GOPMaIMOHHOM 1 Onbnorpaduveckoi KyabTyphl ¢ IPUMEHEHHEM HH(OpPMAaIlMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM M C YYeTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
6e3omacuoctu (OITK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TE€XHOJIOTHH, TJ00albHble HMH(POPMAIMOHHBIE pPECcypchl B  HAyYHO-HMCCJEI0BATEIbCKON
JEeSITeIbHOCTH B OOJIACTH MaTEpUalOBEACHUS W TEXHOJIOTMM HAHOMATEpPHUaJOB U HAHOCUCTEM
(TIK-1).

3Hamy:

- OCHOBHbIE TpeOOBaHUS HH(POPMAIIMOHHOW O€30MaCHOCTH;
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- OCHOBHBIE TIpHEMBbI cOOpa MaHHBIX, HM3YYCHHs, aHaiu3a M OOOOIIEeHHs HAy4dHO-
TEXHUYECKONH WHPOpMAIMU TIO TEMaTHUKE HCCICIOBaHMs, pa3pabOTKU U HUCHOJIB30BaHUS
TEXHUYECKON JOKYMEHTAIMH, MOATOTOBKH JOKYMEHTOB K MAaT€HTOBAaHUIO, O(OPMIIEHUIO HOY-
xay;

- SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKa KaK CUCTEMBI;

ymemy:

- OCYUIECTBIIAITh KOMMYHMKAIIMIO B YCTHOH M MUChMEHHOW (opMax Ha PYCCKOM U
WHOCTPAaHHOM  sI3BIKAX Ui  PEIIeHUs 3aJa4 MEKIHMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3aMMOJICICTBYS,

- pewmarb CTaHIApTHBIE 3aJaud TPO(PECCHOHATBHON JEATENbHOCTH Ha OCHOBE
nH(pOpManMOHHOM 1 OMOIHOrpadUIecCKON KyJabTyphl € TNPUMEHEHHEM HWHOOPMAIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHMA W C Yy4Y4E€TOM OCHOBHBIX TpeOoBaHWN WH(HOPMAIMOHHON
0€e30I1aCHOCTH;

enaodemsn:

- OCHOBaMU KOMMYHHKAallMd B YCTHOM U MUCBMEHHOW (opMax Ha MHOCTPAHHOM SI3BIKE
JUTSL PEIICHUS 33124 MEeXTHYHOCTHOTO M MEKKYJIBTYPHOTO B3aMMOJICHCTBYS,

- OCHOBHOM MHOSI3BIYHON TEPMHUHOJIOTHEH CIIEIUAIBHOCTH,

- OCHOBaMH pe)epUPOBAHKS M AHHOTHPOBAHMSI IUTEPATYPHI 11O CIICIIUATHHOCTH.

3. KpaTkoe coaep:xkaHue JUCHUILINHBI

Mooyne 1. Xapakxmepucmuxu npeonodicenuti ¢ eudospemenHvimu opmamu Indefinite,
Continuous.

I'pammarudeckre 0COOEHHOCTH U3Y9aeMOro S3bIKa!

Jluunble, mpuUTSXKATENbHBIE M Tpodyre MecTouMeHus. CHpspkeHHe TJaroia-cBs3KH.
O6pa3zoBanue u ynorpedienre GopM maccuBHoOro 3ajiora. [lopsok c0B B IpeaIoKEHHUH.

1.1.CpaBHeHHE TOpsAIKa CIOB B aHIJIMIICKOM U PYCCKOM mpeioxenusx. llepeBon
MPOCTOTO IMOBECTBOBATEILHOTO MPEIOKEHHS HACTOSIIETO, OYIYIIEro U MPOIIEAIETO BPEMEHH.

OcoOeHHOCTH BOIPOCUTENBHBIX UM OTPUIATENBHBIX MPEAJIOKEHUH B PA3IUYHBIX
BpEeMEHaXx.

1.2Bpemena Indefinite, Continuous. Urenue u nepeBo no teme "Xumus'.

Mooy 2. OcobenHocmu npeonodceHull ¢ UCNONb308AHUEM BUOOBPEMEHHBIX (HOpM
Perfect, Perfect Continuous.

2.1. Bpemena rpymn Perfect, Perfect Continuous (yTBepauTenbHbIie, BONPOCHTEIBHBIC U
otpunatensubie popmbl). OcOOEHHOCTH yHOTPeOIEHUS BCIOMOTaTEIbHBIX II1aroyioB.

2.2.CtpanatenbHblii 3a50r. TpyAHbIE cllydyan IepeBojia CTpaaTeabHOro 3ajora.

Urenue u nepeBo1 TeKCTOB 1o TeMe "Hayka u HayuHble METOIbI". AKTUBU3AIUS JTEKCUKHI
MPOYUTAHHBIX TEKCTOB.

2.3. IIpuaaTto4nble IpeUI0KEHHUS.

[Ipunaroynbie noaIeKaIIKE.

[Ipunarounslie ckazyemble.

[Ipumarodnbie onpeIeTUuTeIbHBIC.

[Tpunarounbie 06CTOATENECTBEHHBIE, TPUIATOUHBIE JOTIOTHUTEIbHBIE.

2.4. Tumbl yCIOBHBIX IPEIOKEHHH, TpaBHiia U 0OCOOEHHOCTH HUX MEPEBO/A.

2.5. TlepeBoa TMpeAnioKEHUH C y4eTOM TMpaBHJIa corjiacoBaHus BpemeH. [Ipsmas u
KOCBEHHAsI peYb.

2.6. Paznuunble QyHKIIUK CYIIECTBUTENLHOTO B MPEJIOKECHUU.

2.7. MoianbHbI€ T1aroJsbl.

Mooyne 3. Ocobennocmu npednodceHull ¢ UCNOIL30BAHUEM HENUUHBIX POPM 21a20Id.

3.1. Henuunble popmsl riarosia.

Nudunutus (Heompenenennas (opma riarona). Ponp nHQUHUTHBA B TIPEIIOKESHUH U
BApPUAHTHI MIEPEBOJIAa HA PYCCKUM A3bIK. [IpnyacTus u repyHanil.

3.2. VIHpUHUTHBHBIE 0OOPOTHI.

O60poT A0MOIHEHUE C UHOUHUTHUBOM.
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3.3. O6oport noiexaiiee ¢ ”HGUHUTUBOM. Pa3nudHbpie BapuaHThI TEpEBO/Ia.
Tepmunosnorus no reme "Hanomatepuanst”.

3.4. IlpuyactHbIe OOOPOTHI.

AOCOIOTHBIN MPUYACTHBIA 000POT M BAPHAHTHI NIEPEBO/IA.

OO611ee KOJIMYECTBO MOJTYJICH - 3.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnrix | B akanem.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCHUUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 144
AYJIUTOPHBIE 3aHATHSI: 1,78 64
Jlexumu (Jlek) - -
ITpaktrueckue 3ausatus (113) 1,78 64
JlaboparopHbie pabOTHI - -
CamocrositesasHas padora (CP): 2,22 80
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager
Bunasr yue6HOM paboThI B 3aueTHBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 4,0 108
AyJAUTOpPHBIE 3aHATHSL: 1,78 48
Jlexmm (Jlek) - -
[Tpaktnueckue 3austus (I13) 1,78 48
JlaboparopHbie pabOTHI - -
CamocrositesbHasi padora (CP): 2,22 60
Buj KoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer

4.5. IlpakTuku

AHHOTaUMs padoyeii mporpaMMspl y4eOHO MPAKTUKM . MPAKTUKH 110 MOJTy4YeHHI0
NEePBUYHBIX NMpodeccHoHaIbHbIX yMeHuii 1 HaBbIkoB (B2.B.1(Y))

1. Ieab y4yeOHOW NPAKTUKHM — TOJIy4deHHE OOydarolUMCs  MEPBUYHBIX
npo¢eCCHOHATIBHBIX YMEHUH M HaBBIKOB IyTE€M CaMOCTOATEIBHOTO TBOPYECKOI'O BBIIOJIHEHUS
3a/1a4, MOCTABJIEHHBIX TPOrPaMMOM MPaKTUKHU.

2. B pe3yabraTe mu3y4YeHUsl IMCHMILUIMHBI 00y4yaloIMiici 1O mporpamMmme
MATrUCTPaTyPhl A0JIKEH:

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccruonanbHbiMu (1K) komnereHusamMu:

- CIIOCOOHOCTHIO K KOMMYHHMKAIlMM B YCTHOW M NMHCbMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  s3BbIKaxX JUIg pelIeHHs 3aJad MEXKIMYHOCTHOIO U MEXKYJIbTYpPHOTO
B3aumoeicteus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJIEPAHTHO BOCHPHHHMMASI COLMAJIbHBIE,
ITHHYECKHUE, KOH(PECCHOHANBHBIC U KyAbTypHbIe pasnuuus (OK-4);

- CMIOCOOHOCTBIO K caMoopranu3anuu u camoodpaszosanuio (OK-5);

- CHOCOOHOCTBIO HCIIONIb30BaTh OOIIENPABOBbIE 3HAHMS B Ppa3IMuYHBIX cdepax
nesirenpaocTH (OK-6);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIIICHUIO, K OOOOIIECHHUIO, aHaJIU3y, BOCIPHUSTHIO
uH(pOpMaIIH, MOCTAHOBKE IEJIM U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO JIOTHUECKH BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTHh YCTHYIO H
nrcbMennyo pedb (OK-10);

- CHOCOOHOCTBIO  HAaxXOAMTh  OPraHU3allMOHHO-YIPABJICHYECKHE  pEUIeHHs B
HECTaHAPTHBIX CUTYAIMSX U TOTOB HECTHU 3a HUX oTBeTcTBeHHOCTH (OK-11);
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- CIIOCOOHOCTBIO KPUTHUYECKH OLIEHUBATh CBOU JOCTOMHCTBA M HEIOCTATKH, HaMeuaTb
IYTH U BBIOUPATh CPEJCTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenocTatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABaTh COLMAIBHYIO 3HAUYMMOCTh CBOeH Oyaymedl npodeccuw,
BJIaJICHUEM BBICOKOI MOTHBAIIMEH K BBINOJIHEHUIO podeccuoHanbHoi nestensHoct (OK-13)

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJKHOTO YPOBHS (PM3UYECKOM MOATOTOBIEHHOCTH JUIS
oOecrieueHHs OJTHOLIEHHOM colmanbHO# 1 npodeccnonansHou aestenproct (OK-18);

- OCO3HaBaTh IIEHHOCTb POCCHICKON KyJBTYpbl, €€ MECTO BO BCEMHPHOW KYIBTYpeE,
YBOKHUTEIBHO U OEPEKHO OTHOCHUTHCS K MCTOPUYECKOMY HACIEIUIO U KYIbTYPHBIM TPAIHIIAAM
(OK-19);

- TOTOBHOCTBIO K pEAIM3allMU TpaB U COOJIOACHUIO OO0S3aHHOCTEHW TpaKAaHWHA, K
IPayKIAaHCKH B3BEILICHHOMY U OTBETCTBeHHOMY roBezeHuto (OK-20).

- CITIOCOOHOCTBIO MPHUMEHATH 0a30BbIC 3HAHMSI MAaTEMATUYECKHX M €CTECTBEHHOHAYUHBIX
JUCLMIUIMH, JAMCUUIUIMH OOINEeNpOopEeCcCHOHAIBHOIO IHUKIa B 00beME HEOOXOIUMOM B
npoeCCUOHATBHOM  JICATEIBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHbIX B HHUX IIOJXOJOB, METOJOB M pEe3yJbTaTOB MaTE€MaTHYECKOI'0 aHalu3a U
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO recnenoanus (OIMK-1);

- CHOCOOHOCTBIO HCIIOJb30BaTh OCHOBHBIE IIOJOXKEHHUS M METOJAbl COLMAIbHBIX,
TYMaHHUTapPHBIX U YKOHOMUYECKHX HAYK MPHU PEHICHUU MPO(PECCHOHANBHBIX 3a7a4d C YU4EeTOM HX
HOCIICICTBUI 175 001IecTBa, SKOHOMUKH U dKojorun (OITK-2);

- CHOCOOHOCTBIO pPEelIaTh CTaHIAPTHBIE 3a/a4d MPO(PECCHOHATBHON NEITEIHLHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOIMOrpaduuecKoi KylIbTyphl ¢ IPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHWN HMH(POPMALMOHHON
6e3omacHoctu (OITK-5);

3HaMb!

— TOpAJOK OpraHu3alliM, IJIAHUPOBAaHUS, NIPOBEIACHHS U 0O0ecrnedyeHHus Hay4dHO-
HCCIIEI0BATEIbCKUX PA0OT C HCIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TOpSAJOK  OpraHu3aluy,  IUIAHUPOBAHMS,  TPOBEACHHS U OOecleyeHHs
00pa30BaTeNbHO 1eATeIbHOCTH MO IPOGUITI0 H3ydyaeMoii MporpaMMbl OakaiaBpuaTta.
ymemy:

— OCYILECTBJIATH MOUCK, 00pabOTKY M aHAIU3 HAyYHO-TEXHUYECKOM MHPOpMAaIUH I10
npod W0 NPOiIeHHON NMPaKTHKH, B TOM YHCIIE ¢ MpUMeHeHueM Internet-texHomoruii;

enademo:

— CIHOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEIOBATENBCKON AESITENBHOCTU IO MPOQUIIO
U3y4aeMol mporpaMmsbl OakajaBpuara,

— METOJOJIOTUYECKUMH TOAXOAAMH K OpraHM3alMi Hay4yHO-HCCIENOBATEIbCKOW U
00pa3zoBaTenbHON AESTEIHHOCTH.

3. Kparkoe conep:kanue y4eOHOH NPaAKTHKHA

VYyeOHasi mpakTHKa BKIIIOYAET ATAINbl 03HAKOMJICHHS C METO/I0JIOTMYECKUMU OCHOBAMH U
NPAaKTUYECKOI'0 OCBOCHMS NMPHEMOB OpPraHU3alMM, IUIAHUPOBAHMS, IPOBEAECHUS U 00ecreueHus
HAyYHO-UCCIIEIOBATEIbCKOW M 00pa3oBaTeNbHOM  JAEATEIbHOCTH,  O3HAKOMJIEHHS  C
NeSITeIbHOCTBIO 00pa30BaTENbHbIX, HAYUHO-UCCIIEA0BATENLCKUX U MPOEKTHBIX OpPraHU3alMi 1o
npoduITI0 U3yyaeMoil nmporpamMmsl 6akajiaBpuaTa.

KonkperHoe coaepxaHue ydyeOHONH TPAKTUKU ONpENeNsieTcss WHAWBUIYAIbHBIM
3aJjaHueM 00ydarollerocs ¢ y4éToM MHTEPECOB M BO3MOXHOCTEH Kadeaphl WM OpTraHU3alllH,
re oHa mpoBoauTca. MHIMBHAyaJdbHOE 3aJaHHe pa3zpalbaTbiBaeTcs MO MPOPUII0 H3ydaeMoit
porpaMMebl OakajgaBpHuarTa ¢ y4ETOM TEMbI BHITYCKHOW KBaJM(PUKAIIMOHHONW pabOTHI.
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4. O0beM yueOHOI MPAKTHKHU

Bupl yue6HOM paboThI O6Bem
B 3aueTHEBIX B akazmewm.

SIMHUIIAX gacax
OO01ast TPY10€eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 2,0 72
IUIAHY
AyAUTOpPHBIE 3aHATHS: 1,0 36
[TpakTUyeckue u 1abOpaTOpHbIE 3aHATHS 1,0 36
CamocrositesbHas padora (CP): 1,0 36
CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUN U 0,5 18
HABBIKOB 110 TPOrpaMMe Y4eOHON PAKTHKH
IToaroroska oruera 0,5 18
Buj nTOroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 3auer ¢ oueHKoi

Bunpl yaeOHoI paboThI Ob6bem
B 3aueTHbIx B actpoH.

CIMHULIAX qyacax
OO0masi Tpy10eMKOCTb JMCUMILUIUHBI 10 Y4eOHOMY 2,0 54
TUIAHY
AyIMTOpHBIE 3aHATHS: 1,0 27
[TpakTrueckue 1 1a00paTOPHBIC 3aHITHS 1,0 27
CamocrositesbHas padora (CP): 1,0 27
CaMocCTosTeTbHOE OCBOCHUE 3HAHUI, YMCHHI U 0,5 13,5
HABBIKOB 110 IPOrpaMMe Y4COHON MPAKTHKH
IToaroroska oruera 0,5 13,5
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3adeT ¢ OEHKOM

AHHOTanuUs padoyeil NporpaMMbl NPOU3BOACTBEHHON MPAKTHKH . PAKTUKH 110
MOJIy4YeHHI0 MPO(ecCHOHATBHBIX YMEHUI U ONBITA MPO(ecCHOHAIbLHOM 1esiITeIbHOCTH (B
TOM YHcjIe TexHoJoruueckoii npakrukn) (b2.B.2(I1))

1. Ileap  NPOM3BOACTBEHHOW  MNMPAKTHKH. MPAKTHKH M0  MOJYyYeHHIO
NnpoecCHOHANBHBIX YMEHHI M ONbITa NPO(ECCHOHAILHON AeATEIbLHOCTH — IOJIydYEHUE
npodeCcCHOHATBHBIX ~ YMEHWH H  ombiTa  NMPO(ECCHOHAIBHOW  JCATENBHOCTH  IyTEM
CaMOCTOSITEJIbHOTO TBOPYECKOTO BBITIOJIHEHUS 33/1a4, TOCTABIEHHBIX MPOrpaMMON MPAaKTUKH.

2. B pe3yabraTe wu3y4YeHUs] UCHUILVIMHBI oOydawumMiics Mo mporpaMmme
0akajaBpuaTa J0JIKEeH:

Obnadamye cnepyromumu o0mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI JKOHOMHYECKMX 3HAaHMWA TP  OIICHKE
3¢ HeKTHBHOCTH Pe3yNIBTATOB JESTENLHOCTH B pa3nuuHbiX cdepax (OK-2);

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M THCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIsl  peIleHUs 3a/ad  MEXKIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaThb B KOMAaHJE, TOJIEPAHTHO BOCIPUHUMAS COIMAIIBHBIE,
ITHUYECKHE, KOH(PECCHOHANbHBIE U KYIbTypHbIe pasnuuus (OK-4);

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

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh OOLIENpPaBOBbIE 3HAHMS B Pa3IMUHBIX cdepax
nesirenbrocTH (OK-6);

- CITIOCOOHOCTBIO TIOJIEPIKUBATH JTOJKHBIN YPOBEHB (PU3NIECKON TIOTOTOBICHHOCTH IS
oOecrieueHns IOJTHOLIEHHOM colMabHO# 1 npodeccnonansHoi nestensHoct (OK-7);

133



- CIIOCOOHOCTBIO UCMOJIb30BaTh MPUEMBI IEPBON MOMOIIM, METO/bI 3AILUTHI B YCIOBUAX
upe3BbIuaitibix cutyaruii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHUIO, K OOOOILEHHIO, aHAJIU3y, BOCHPUSATHIO
uH(OpMaIIKH, TOCTAHOBKE 1IEJIM U BBIOOPY myTeit ee moctrmxenus (OK-9);

- CIIOCOOHOCTBIO JIOTMYECKH BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTb YCTHYIO H
nrcbMeHHyo pedb (OK-10);

- CHOCOOHOCTBIO  HAxXOAMTh  OPraHU3allMOHHO-YIPABICHYECKHE  pELIeHHUs B
HECTaHAAPTHBIX CUTYAIlUSX M FOTOB HECTH 3a HUX O0TBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHMYECKU OLIEHHWBAaTh CBOU JOCTOMHCTBA M HEJOCTATKH, HaMeuaTb
IYyTH ¥ BBIOUPATh CPEJCTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABaTh COLMAJIbHYK 3HAYMMOCTh CBOeW Oyaymied mnpodeccun,
BJIaJICHMEM BBICOKOW MOTHBAIMCH K BBIMOIHEHHIO podeccroHaibHoi Aestenbroctu (OK-13);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJKHOTO YPOBHS (PM3UYECKOM MOATOTOBIEHHOCTH JUIS
o0ecrieueH s OJTHOLIEHHOM colmabHO# 1 npodeccnonansHou aesitenbroctu (OK-18);

- OCO3HaBaTh IIEHHOCTb POCCHICKON KyJBTYpBl, €€ MECTO BO BCEMHPHOW KYIBTYpeE,
YBOKUTEIFHO U OEPEKHO OTHOCHUTHCS K MCTOPUYECKOMY HACIIEIUIO U KYIbTYPHBIM TPAIHIIAAM
(OK-19);

- TOTOBHOCTBIO K pEAIM3alMU TpaB U COOIIOACHUIO OO0S3aHHOCTEH TpaKAaHWHA, K
IPayKIAaHCKHU B3BEILICHHOMY U OTBETCTBeHHOMY moBezeHuto (OK-20).

- CITOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMATHYECKUX M €CTECTBEHHOHAYYHBIX
JUCLUMIUIMH, JAMCUUIUIMH OO0IIenpoecCHOHAIBHOIO IMKIa B 00beME HEOOXOIUMOM B
npo(ecCHOHANBHOM  JESITEIbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHbIX B HHUX IIOJIXOZIOB, METOJOB M pE3yJbTaTOB MaTEMaTHYECKOI'0 aHalu3a H
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJBb30BaTh OCHOBHBIE IIOJOXKEHHUS M METOJAbl COLMAIbHBIX,
TYMaHHUTApPHBIX U SKOHOMUYECKHX HAYK MPHU PEHICHUU MPO(PECCHOHANBHBIX 3a7ad C YU4EeTOM HX
HOCIIeICTBUI 1751 001ecTBa, SKOHOMUKH U dKojorun (OITK-2);

- CHOCOOHOCTBIO pelIaTh CTaHIAPTHBIE 3a/a4d MPO(PECCHOHATBHON NEITEIHLHOCTH Ha
OCHOBE MH(OPMALIMOHHON U OMOAMOrpadMuecKoi KylIbTyphl C IPUMEHEHUEM HH(POPMALIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJOTMM M C Yy4e€TOM OCHOBHBIX TpeOOBaHMUN HWH(OPMALMOHHON
6e3zomacHoctu (OITK-5).

- CIOCOOHOCTBIO HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJIOTUH, TIJI00anbHble HH(GOPMAIMOHHBIE pECYpCchl B Hay4yHO-HUCCIIEIOBATENILCKOM
JESTEIbHOCTH B 00JIACTH MaTepUalOBEIEHUS W TEXHOJOTMM HAHOMATEpPHaOB U HAaHOCHCTEM
(TIK-1);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha IMPAKTUKE COBPEMEHHBbIE NPEJICTABICHUS HAyK O
CBOMCTBaX BEILECTB U MAaTEPUAIOB MPH MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJJHO
U JByXMEpHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEILECTB M MaTEpUajOB, B3aUMOJEHCTBUU
HaHOMATEPUAaJIOB U HAHOCHUCTEM ¢ oKpykarouieit cpenoii (TIK-2);

- CIOCOOHOCTBIO TMPUMEHSATh HAaBBIKM HCIOJb30BAaHUS MPUHIUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCIBITAHUNH W JWATHOCTUKM HW3JEIMM W3 HAHOMAaTepHalloB U
MPOIIECCOB UX TPOU3BOJACTBA, OO0paOOTKM © MOAUGUKAIMU, BKIIOYas CTaHJApPTHBIE U
ceprudukarnonnsie ucnsitanus (ITK-3);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKM MCIIOJB30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NIPOTHO3UPOBAHUSA U ONTHUMH3ALMHM TEXHOJOTMYECKUX IPOLIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKAIUU MaTepraioB u nporeccoB (I[TK-4);

- CIIOCOOHOCTBIO TPHUMEHSATh OCHOBHBIC THIIBI HAaHOMATEpUAIOB M HAHOCHCTEM
HEOPraHMYeCcKOl (MeTaJUIMYeCKUX W HEeMETaJUTMYEeCKMX) W OpraHu4ecKod (IOJIMMEpHBIX U
YIJIEPOJHBIX) NPUPOABI  (TBEPABIX, JKUAKHX, TIele0o0pa3HbIX, adpO30JIbHBIX), BKIOYas
HAHOIUJIEHKW M HAaHOCTPYKTYPHPOBAHHbBIE MOKPBITUS, JJI PELIEHUS MPOU3BOJCTBEHHBIX 3ajad,
BJIaJICHUEM HaBbIKAMM BBIOOpA 3THUX MaTEpUAIOB AJIS 33JaHHBIX YCIOBHH OSKCIUTyaTallUd ¢
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y4eToM TpeOOBaHMI TEXHOJOTMYHOCTH, 3KOHOMHYHOCTH, HAJI€KHOCTH U JIOJITOBEYHOCTH,
9KOJIOTHYECKUX MocencTBri ux npumenenus (IK-5);

- CHOCOOHOCTBIO MPHUMEHATH HABBIKM MCIIOJNIB30BAHUS TEXHOJIOTHUYECKUX OIEpaluid,
000py/IoBaHMsI, HOPMATUBHBIX U METOJUYECKHX MATEPUATIOB IO TEXHOJIOTHMUYECKOHN MOJITrOTOBKE
IIPOU3BOJICTBA, KAYECTBY, CTAHJAPTU3ALNU U CEPTU(UKALIMYA OCHOBHBIX TUIIOB HAHOMATEPHAJIOB
¥ HAHOCHCTEM HEOPTaHWYECKOW W OPraHUYeCKOW MPHUPOMBI (TBEPABIX, KUAKUX, IeIe00pa3HBIX,
a’pO30JIbHBIX ), BKJIIOYAsi HAHOIIJICHKM U HAaHOCTPYKTYPUPOBAHHbBIC MOKPBITHS, a TAaK)Ke U3IEIUi
HA WX OCHOBE W MPOIIECCOB IMOJYYCHHUS C DJIEMEHTAMU JKOHOMHUYECKOTO aHaIHM3a U Y4ETOM
MpaBWJI TEXHUKHU OE30MAaCHOCTH, MPOU3BOJCTBEHHOW CAHUTAPUH, MOKApHOW O€30MacHOCTH U
HOpM oxpanbl Tpyna (I[1K-6);

- CIIOCOOHOCTBIO TMPUMEHSATh HABBIKM HCIIOJIB30BAHUS TEXHUUYECKUX CPEACTB JUIS
U3MEpPEHUSI M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTUYECKUX IMPOIECCOB TONyUCHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB u uaenuii u3 aux (I1K-7);

3Hamy:

— TOJIXOJbl K OpraHM3alMi M IUIAHWPOBAHUIO HAYYHO-HCCIIENOBATENLCKONW paboThl,
OTIBITHO-KOHCTPYKTOPCKONH U TPOM3BOACTBEHHON JAEATEIBHOCTH MO MNPOQUII0 MPOTrpaMMbI
OaxanaBpuara

ymemy:

— BBINOJHATH TMOWCK, 00pPabOTKYy, aHAIU3 W CHUCTEMATHU3AIHI0 HAyYHO-TEXHHYCCKON
uH(pOpPMAIINK, OCYIICCTBISATH BBIOOP METOIUK M CPEICTB PEIICHUs 3a1ad, MOCTaBICHHBIX
IPOrPaMMOii IPaKTUKH;

enademsn:

— TpueMaMu pa3paboTKH IJIAHOB M MPOTPAMM IPOBEJCHHS TEXHUICCKUX pa3pabOTOK U
UCIIBITAaHUM.

3. Kparkoe conepkaHue MPOU3BOJACTBEHHOI MPAKTHKHU: MPAKTHKHU MO MOJYYEHHUIO
npogeccHoHAIbHBIX YMEHHH U ONBITA NPO(ecCHOHAIBLHOM eI TeJIbHOCTH

3aKkperieHue TCOPSTHUYSCKUX 3HAHWH, TOJNYyYEHHBIX OOYYAIOMUMUCS TIPH HW3YyUYCHUHU
porpaMMsbl OakajgaBpuara.

[Tosrydaenne 0O0ydJarONIUMUCS MPAKTUYSCKUX HABBIKOB 10 OPTAHU3AIMHA W BBIOJTHCHHIO
HCCJIEIOBATENLCKUX U MMPOEKTHBIX PaboT, B paboTe B COCTaBE KOJIEKTHBA MCIIOTHUTENCH.

Pa3BuTHe y 00y4aronuxcst HABEIKOB HAYYHO-UCCIICIOBATEIILCKOM JICITeILHOCTH.

4. O0beM NPaKTHKH

Buast yueOHO# paboThI O6bem
B 3auetHbIX B akanem.
€AMHUIIAX Jacax
OO0masi TpyA0eMKOCTh JUCIIUIIJIUHBI M0 Y4eOHOMY 3,0 108
TJIAHY
AyAUTOpPHBIE 3aHATHSL: 1,78 64
CamocrositesbHas padora (CP): 1,22 44
CamMocTosATeIbHOE OCBOEHUE 3HAHUH, YMEHU U 0,72 26
HABBIKOB 110 IPOrpaMMe TEXHOJIOTHYECKOM MPAKTUKH
IToaroroBka oTuera 0,5 18
By MTOroBOro KOHTpOJIsA: 3a4eT / IK3aMeH 3ayer C OLEHKOM

Bunpr yue6HOM paboTh O6bem
B 3auetHbIX B actpos.
eIMHUIIAX Jacax
OO6masi TpyA0eMKOCTh JUCIIHILJIHHBI M0 Y4eOHOMY 3,0 81
IIAHY
AyYJIUTOPHBIE 3aHATHS: 1,78 48
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CamocrositesbHas padora (CP): 1,22 33
CamocTosiTeIbHOE OCBOCHHE 3HAaHUHN, YMEHUH U 0,72 19,5
HABBIKOB 110 TPOrpaMMe TEXHOJIOTHYECKOUN MPAKTUKH

IToxroroska oryera 0,5 13,5

Buj1 H”TOrOBOro0 KOHTPOJIS: 3a4€T / IK3aMeH 3auer ¢ OLEHKOM

AHHOTanusA padoyeil MporpaMMbl NPOU3BOACTBEHHON NMPAKTUKHN . HAYYHO-
ucciaenoBareybekoii padorsl (b2.B.3(I1))

1. Ilesq» Hay4YHO-HCCaAeR0BaTeIbCKOM padoTsl (HUP) — popmupoBanne HEOOXOIMMBIX
KOMIIETEHIMH JUIsl OCYLIECTBICHNS HAyYHO-UCCIIEA0BATENbCKON JEATEILHOCTH 110 HalPaBIECHUIO
noarotoBku 28.03.03 — «Hanomatepuanb»y nmpoduiib MOATOTOBKH «XUMHUYECKas TEXHOJIOTHUS
HAaHOMATEpHaJIOB» IIOCPEACTBOM IUIAHUPOBAHUS M OCYLIECTBJIEHUS 3KCIEPHUMEHTAIbHON
NESTEIbHOCTH Ha OCHOBAaHMM M3YYEHHBIX TUCIUIUIMH, B TOM YHCIE CHEIUAIbHBIX, U
CaMOCTOSITENIbHO N3Y4YEeHHON HH(OPMAIIUH.

2 B pe3yJbTaTre BbINOJHEHUS HAYYHO-HCCJIEI0BATEIbCKOH pPadoThl 00y4aromuiics
10 MporpaMmmMe 0aKajaaBpHaTa J0JIKeH:

Obnaoams caenyrommmu o0ekynsTypHsiMu (OK), obmenpodeccuonansubivu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMH:

- CHOCOOHOCTBIO K KOMMYHHUKALIUM B YCTHOW M NMUCHBMEHHOW ¢dopMax Ha PYyCCKOM H
MHOCTPAaHHOM  f3bIKax I pEIIeHUus 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJIEPAHTHO BOCIHPUHMMAsI COLMAJIbHBIE,
ITHUYECKUE, KOHPECCHOHAIBHBIC U KyabTypHbIe pasnuuus (OK-4);

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

- CIIOCOOHOCTHIO HCIIOJIb30BaTh OONIETPAaBOBbIE 3HAHMS B Pa3IMYHBIX cdepax
nesirenbaocTr (OK-6);

- CIIOCOOHOCTBIO MOJIIEPKUBATH JODKHBIN YPOBEHB (DU3MUECKOI MOATOTOBIEHHOCTH IS
o0ecrieueH s TIOJTHOLIEHHOM colalibHO# U npodeccuonansHoi nestenpaoct (OK-7);

- CIIOCOOHOCTBIO MCMOJIBb30BaTh MPUEMBI EPBON TOMOIIM, METO/Ibl 3AIIUTHI B YCIOBUSIX
ype3BbryaiiHbix curyaruii (OK-8);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHUIO, K OOOOLIECHNUIO, aHaIM3y, BOCIPHUSATHIO
uHOpMaInH, TOCTAHOBKE eI U BBIOOPY myTei ee moctmxenus (OK-9);

- CIIOCOOHOCTBIO JIOTHUECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTHh YCTHYIO H
nrcbMenHyo pedb (OK-10);

- CHOCOOHOCTBIO  HAaxXOAMTh  OPraHU3allMOHHO-YIPABICHUYECKHE  pEUIeHHs B
HECTaHJAPTHBIX CUTYAIMSX U TOTOB HECTH 3a HUX OoTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHUYECKU OLIEHUBATh CBOM JOCTOMHCTBA M HEIOCTATKH, HaMeuaTb
IYTH U BBIOMPATh CPEJICTBA Pa3BUTHS JJOCTOMHCTB U ycTpaHeHus HepocTatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABAaTh COLMANBHYIO 3HAUMMOCTh CBOeH Oyaymiedt mnpodeccuw,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BBIMOIHEHHIO TpodeccronanbHoi aesrenpaoctu (OK-13);

- CIIOCOOHOCTBIO TOHMMATh CYHIHOCTb M 3HaueHHe HWHGPOpMAIMU B Pa3BUTHH
COBPEMEHHOr0 MH(OPMALIMOHHOTO 00IIECTBA, CO3HABATh OMACHOCTH U YTPO3bl, BOZHUKAIOIINE B
3TOM IIpolecce, coON0IaTh OCHOBHBIE TPeOOBaHUS MH(POPMALMOHHOM 0€30macHOCTH, B TOM
YHCIIe 3aIUThI rocyaapcTBeHHO# Taitabl (OK-14);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE METOJbI, CHOCOOBI M CpEACTBA MOIYyYEHUS,
XpaHeHus, nepepaboTku HH(OpMalnMK, HaBBIKM pPabOThl C KOMIIBIOTEPOM KaK CpEICTBOM
ynpasienus uapopmanueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MHPOpPMAINIUEH B TJIOOATBHBIX KOMIBIOTEPHBIX ceTsx (OK-
16);

- CIIOCOOHOCTBIO MPUMEHSATH CPEICTBA CAMOCTOSITENILHOTO, METOJAMYECKU MPABHIIBHOTO
UCIIOJIb30BAHUS METO/I0B (PU3NYECKOr0 BOCIUTAHHS U YKperuieHus 310poBbs (OK-17);
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- TOTOBHOCTBIO K JOCTH)KEHHUIO JIOJDKHOTO YpPOBHS (DM3MUYECKOM MOATOTOBIEHHOCTH IS
o0ecrieueHHs OJTHOLIEHHOM colMabHOM U nmpodeccnonansHoi nestenpaoct (OK-18);

- 0CO3HABaTh LIEHHOCTb POCCUMCKOW KYJIBbTYPBI, €€ MECTO BO BCEMHPHOM KYIBTYpeE,
YBa)XXUTEJIBHO U OEPEXKHO OTHOCUTHCS K MCTOPUUECKOMY HACIEAMIO U KYJIbTYPHBIM TPAIULUAM
(OK-19);

- TOTOBHOCTBIO K pEaIM3allid TpaB U COOJIOACHUIO OOS3aHHOCTEH TpakJaHHWHA, K
IPaKIaHCKHU B3BCIICHHOMY U OTBeTCTBeHHOMY moBeneHuto (OK-20).

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMAaTUUYECKUX M €CTECTBEHHOHAYYHBIX
JUCIUIUIAH, JUCHMIUTUH oOuienpodeccHoHanbHOr0 LHMKJIa B 00ObeME HEOoOXOAUMOM B
npoeCCUOHATBHON  JEATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pabOoTaHHBIX B HHMX IIOAXOJOB, METOJOB M PE3yJIbTaTOB MAaTeMAaTUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMeHTaIbHOTO Hecieaoanus (OITK-1);

- CIIOCOOHOCTBIO HCIOJB30BAaTh OCHOBHBIE IIOJIOKEHUST M METOJbl COI[HAJIbHBIX,
TYMaHHUTApPHBIX U SKOHOMHUYECKHUX HAYK MPHU PEHICHUH MPO(EeCCHOHANBHBIX 33734 C YUYETOM HX
MOCJIEICTBHI JUIs 00IIecTBa, SKOHOMHUKH | dKooruu (OITK-2);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOAOB MCCIIEOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJIMPOBAHUSI CBOWCTB HAHOMATEPHUAJIOB W HAHOCUCTEM HEOPTaHMYECKOHW M OpraHMYecKOi
IPUPOJIbI, B TBEPAOM, KUAKOM, T€JI€00pa3HOM, a3p030JIbHOM COCTOSSHUU, BKJIIOYAsk HAHOIIJICHKU
¥ HaHOCTPYKTYPHPOBaHHbIC MMOKPBITHS, BHYTPEHHUE U BHEUTHUE TPAaHUIIBI pa3zena (a3, a Takxke
(GHU3NUECKUX U XUMUYECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CIIOCOOHOCTHIO MPUMEHATH HABBIKH cOOpa JaHHBIX, U3YUEHUs, aHAIIN3a U 0000IIeHHS

HAYYHO-TEXHUUYECKOW HH(GOpMAIMM 10 TEMAaTUKE WCCIEIOBaHus, pa3paboTKu U
UCIIONIb30BAaHUsl TEXHUYECKON JOKYMEHTAIlMH, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB IO
BOIIPOCAM HMHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, IMOATOTOBKHM JOKYMEHTOB K IaT€HTOBAaHMUIO,
oopmirernto Hoy-xay (OIIK-4);

- CcHOCOOHOCTBIO pPEelIaTh CTAaHAAPTHBIC 3aJadd NMPO(ECCHOHANBHON IEeITENbHOCTH Ha
OCHOBEe MH(OpPMAIMOHHON 1 OUOIHOrpadUIecKoi KyabTyphl C IPUMEHEHHEM UH()OPMAIIOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHH W C YYE€TOM OCHOBHBIX TpeOoBaHWI HH(OPMAIOHHON
6e3omnacHoctu (OIIK-5).

- CIOCOOHOCTBbIO HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJIOTUH, TIJI00anbHble HH(GOPMAIMOHHBIE pECYpCchl B HayYHO-HUCCIIEIOBATENILCKOM
JESTEIbHOCTH B 00JIACTH MaTepUaiOBEIEHUS U TEXHOJOTMU HAHOMATEpPHaJOB U HAaHOCHCTEM
(TIK-1);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBbIE NPEJCTABICHUS HAyK O
CBOMCTBaX BEILECTB U MATEPUAJIOB MPH MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSHUE (HOJb, OJTHO
U JIByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOMCTBA BEUIECTB M MaTepUasoOB, B3aUMOJEHCTBUU
HAHOMATEPUAJIOB U HAHOCHUCTEM ¢ OKpykarouieit cpemoii (ITK-2);

- CIOCOOHOCTHIO TMPUMEHSATh HAaBBIKM HCIOJb30BAaHUS TMPUHLIUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBaHUM, WMCOBITAHWM M JAMArHOCTUKM M3JENUil W3 HaHOMAaTepualoB U
MPOIIECCOB MX TMPOU3BOJACTBA, OO0pabOTKM U MoAM(UKAIIMU, BKIIOYas CTaHJApPTHBIE U
ceprudukarnronnsie ucnsitanus (ITK-3);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKM MCIIOJIB30BaHUS (MOJ PYKOBOACTBOM) METOJOB
MOJIEJIMPOBAHUS, OLIEHKH, ITPOTHO3UPOBAHUSA U ONTHMH3ALMHN TEXHOJOTMYECKUX IPOLIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U cepTUHUKANNU MaTepuanoB u npoueccos (ITK-4);

- CIIOCOOHOCTBIO TPHUMEHSATh OCHOBHBIE THUIIBI HAHOMATEPUAIOB M HAHOCHUCTEM
HEOpPraHMYecKol (MeTaJUIMYeCKUX W HEMETaJNIMYEeCKHX) W OpraHu4ecKod (MOJIMMEpPHBIX U
YIJIEPOJHBIX) NPUPOABI  (TBEPABIX, IKHJIKHUX, Teleo0pa3HbIX, a’pO30JIbHBIX), BKJIIOYas
HAHOIUJIEHKH M HAaHOCTPYKTYPHpPOBaHHBIE MOKPBITHS, JJI PELICHUS NMPOU3BOJICTBEHHBIX 3ajad,
BJIaJICHUEM HaBbIKAMM BBIOOpAa 3THUX MaTEpUANIOB JIs 33aJaHHBIX YCIOBHH SKCIUTyaTallud C
y4eToM TpeOOBaHUIl TEXHOJIOTMYHOCTH, SKOHOMMYHOCTH, HAJI€KHOCTH WU JIOJITOBEYHOCTH,
IKOJIOTUYECKUX TocneacTBuid ux npumeHenus (I[1K-5);
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- CIOCOOHOCTHIO MPHUMEHATHh HABBIKM MCIIOJIB30BAHUS TEXHOJIOTHMUYECKHUX OIEpaluid,
000py/IoBaHMsl, HOPMATUBHBIX U METOJMYECKHX MATEPUATIOB IO TEXHOJIOTUYECKOW MOTOTOBKE
MIPOU3BOJICTBA, KAYECTBY, CTAHAAPTU3ALNN U CEPTU(PUKALIUNA OCHOBHBIX TUIIOB HAHOMAaTEPHUAJIOB
¥ HAHOCHCTEM HEOPTaHWYECKOW W OPraHMYeCKON MPUPOJbI (TBEPABIX, KUAKUX, Telie00pa3HBbIX,
a’pO30JIbHBIX ), BKJIIOYAsi HAHOIJICHKW ¥ HAHOCTPYKTYPUPOBAHHbBIE MOKPBITUS, a TAaKXKe H3ACTUN
Ha MX OCHOBE M IIPOLIECCOB IOJYYECHMS C HIEMEHTaAaMU 3KOHOMMYECKOIO aHalu3a U y4eTOM
MpaBWJI TEXHUKHU OE30MaCHOCTH, MPOU3BOJCTBEHHONW CAHMTApUH, MOKapHOW OE30MacHOCTU U
HOpM oxpanbl Tpyna (I[1K-6);

- CIIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCIIOJNB30BAHUS TEXHUYECKHX CPEICTB JUIf
U3MEPEHHS] U KOHTPOJII OCHOBHBIX IMapaMETPOB TEXHOJOTMUYECKHX IPOIECCOB MOJYYCHHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHII, (Yy/UICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaioB u uszaenuit u3z vux (I1K-7).

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

B mpornecce ocBOSHMSI TUCIMITIIMHBI 00YYaOLINiCs JOKEH MOATOTOBUTD U NIPEICTaBUTh
K 3alUTe Hay4yHO-UcclenoBarensckyto padory (HUP), BbimoaHeHHYIO HA COBPEMEHHOM YpOBHE
pa3BUTHS HAYKM M TEXHUKU M COOTBETCTBYIOIIYIO BHIOPAHHOMY HANpPAaBICHUIO MOATOTOBKUA U
nporpaMmMe o0yueHusl.

B npencraBnennoi k 3ammre HUP nomkHBI MONy4uTh pa3BUTHE 3HAHHUS M HABBIKW,
MOJlyuYeHHbIe OOy4YaloIMMCS MPU OCBOCHMM NpPOrpaMMbl OakanaBpuara, B TOM YHCIE TMPHU
U3Y4YEHUU CleNUaIbHbIX qucuuiuinH. IlpeacraBnennas k 3ammre HUP nomxna coxmepxkars
0030p JHUTEepaTyphl, OINKCAHUE HCIOJB30BAHHBIX MAaTepUaIoB M METOJOB HCCIEAOBaHUSA,
MOJIYYSHHBIC SKCIIEPUMEHTAIBHBIC PE3YJIBTATHI U BHIBOBI 11O padoOTeE.

4. O0beM HAYYHO-HCCJIE/I0BATEIbCKO PadoThl

Bunbt yueOHOM pabOThI O6nvem
B 3aueTHBIX B akanem.
eMHHLIAX yacax
O0mas TpyA0eMKOCTh JMCHUILTIUHBI 10 Y4eOHOMY 4,0 144
TUIAHY
AYJAUTOPHBIE 3aHATHSI: 1,78 64
CamocrositeabHas padora (CP): 2,22 80
CamocTosiTeTbHOE OCBOCHHUE 3HAaHUM, YMEHUH U 1,72 62
HAaBBLIKOB
ITogroroska ot4era 0,5 18
Buj1 MTOroBOro KOHTpOJIsA: 3a4eT / IK3aMeH 3ader c oneHkoM

Bunpsl yaeOHOM paboThI O6Bvem
B 3auetHbIX B acTpos.

CIMHMIIAX Jacax
O0mas TpyA0eMKOCTb JMCIUILIUHBI 10 Y4eOHOMY 4,0 108
TUIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 48
CamocrositeabHas padora (CP): 2,22 60
CamocTosiTeTbHOE OCBOCHHE 3HAHUM, YMEHUH U 1,72 46,5
HABLIKOB
IToaroroska or4era 0,5 13,5

Buj uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH

3ayer ¢ OLEHKOM
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AHHOTaUus padoyeii mporpaMmsbl npeaaunaoMuoit npaktuku (52.B.4(I1x))

1. Heab mpeqIunIOMHONH NMPAKTHKU — BBHIIOJHEHUE BBITYCKHOW KBaIU(UKAMOHHON
paboTHI.

2. B pesyabrare wu3y4yeHusl AMCHMIUIMHBI O0y4YaloUIWiicsi 1O Mporpamme
0akaJjlaBpuaTa J10JIKeH:

Obaaoams cnenyrormmmu o0mekynsTypHbiME (OK), obmenpodeccuonanbupivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHusIMu:

- CIIOCOOHOCTBIO MCHOJIB30BAaTh OCHOBHI (PMIIOCO(CKUX 3HAHUI, aHATM3UPOBATD TJIaBHbIC
STanbl ¥ 3aKOHOMEPHOCTH HCTOPUYECKOTO Pa3BUTHUS JJISi OCO3HAHMS COIMAIBLHOM 3HAYMMOCTHU
cBoeii gestenpHocTH (OK-1);

- CHOCOOHOCTHIO K KOMMYHHUKALIUM B YCTHOW M MUCHBMEHHOHW (hopMax Ha PyCCKOM U
MHOCTPAaHHOM  fA3BbIKaX JJI1 pEIIEHUs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOIO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaTh B KOMAaHJE, TOJIEPAHTHO BOCHPUHUMAS COIMAJIbHBIC,
STHUYECKHUE, KOH(DECCHOHANbHBIC U KyIbTypHbIe pasnnuuns (OK-4);

- CIOCOOHOCTHIO K CAaMOOpraHu3aliui u camooopasoBanuio (OK-5);

- CIIOCOOHOCTHIO HCIIONIb30BaTh OOLIEMpPAaBOBbIE 3HAHMS B Pa3IMYHBIX cdepax
nesirenbaocTr (OK-6);

- CIIOCOOHOCTBIO MOJIJEPKUBAThH JOJKHBINA YPOBEHB (DU3HUECKOMN MOJATOTOBICHHOCTH JIJIS
o0ecrieueH s TIOJTHOLIEHHOM colMaibHO# 1 npodeccnonansHoi nestenpaoct (OK-7);

- CIIOCOOHOCTBIO HMCIIOJIB30BATh MPUEMBbI IEPBOM MOMOIIM, METO/IbI 3AIUTHI B YCIOBUSAX
ype3BbryaiiHbix curyaiuii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHIO, K OOOOIICHHIO, aHAIHU3Y, BOCIPHUSITHIO
uHpOpMaIKH, TIOCTAHOBKE eI U BBIOOPY myTei ee noctrmxenus (OK-9);

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

- CIOCOOHOCTBIO  HAxXOIUTh  OPTraHU3ALMOHHO-YIPABICHUYECKHE  pEIleHUs B
HECTaHAAPTHBIX CUTYAIUSX M FOTOB HECTH 3a HUX O0TBeTCTBeHHOCTH (OK-11);

- CIOCOOHOCTBhIO KPUTHUYECKH OLIEHWBAaTh CBOM JOCTOMHCTBA M HEJOCTATKH, HaMeuyaTh
IYTH U BBIOMPATh CPEJICTBA PAa3BUTHS JJOCTOMHCTB U ycTpaHeHus HepocTatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABAaTh COLMANBHYIO 3HAUYMMOCTh CBOell Oyaymiedt mpodeccun,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BBIMOJHEHHIO MpodeccronanbHoi Aestenbroctr (OK-13);

- CIIOCOOHOCTBIO TOHMMATh CYHIHOCTb M 3HaueHHe HHGOpMAIMM B pa3BUTHH
COBPEMEHHOr0 MH(OPMALIMOHHOTO 00IIeCTBa, CO3HABATh OMACHOCTH U YTPO3bl, BOSHUKAIOIINE B
3TOM IIpolecce, coON0IaTh OCHOBHBIE TpeOOBaHUS MH(POPMALMOHHON 0€30macHOCTH, B TOM
YHCIIe 3aIUTHI rocyaapcTBeHHOM Taitibl (OK-14);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE METOJbI, CHOCOOBI M CpEACTBA MOTYy4EHUS,
XpaHeHus, nepepaboTKu HH(OpMAalMK, HaBBIKM pabOThl C KOMIIBIOTEPOM KaK CpEeACTBOM
ynpasienus uHpopmanueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MHPOpMaIIUEH B TJIOOATBHBIX KOMIBbIOTEPHBIX ceTax (OK-
16);

- CIIOCOOHOCTHIO MPUMEHSATH CPEJICTBA CAMOCTOSITEILHOTO, METOJAMYECKU MPABUILHOTO
UCIIOJIb30BaHUSI METO/IOB (PU3UUECKOT0 BOCIUTAHUS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHUIO JIOJDKHOTO YPOBHS (DM3MUECKON MOJITOTOBIEHHOCTH IS
o0ecrieueHns OJTHOLIEHHOH colManbHO# 1 nmpodeccnonansHol aestenpHoct (OK-18);

- OCO3HaBaTh ILIEHHOCTb POCCHUHCKOW KYJIBTYPBI, €€ MECTO BO BCEMHPHOW KYIBTYpE,
YBKUTEIBHO U OEPEKHO OTHOCHUTHCS K MCTOPUYECKOMY HACIEIUIO U KYJIbTYPHBIM TPATULMIM
(OK-19);

- TOTOBHOCTBIO K pEalM3allMU TpaB U COOJIOACHUIO OO0S3aHHOCTEW TpakKAaHWHA, K
IPaKIaHCKHU B3BEIICHHOMY U OTBeTCTBeHHOMY moBeneHuto (OK-20).

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUSI MAaTEMAaTUYECKUX M €CTECTBEHHOHAYYHBIX
JUCIUIUIAH, JUCHMIUIMH oOmenpodeccuoHaIbHOrO0 IMKIa B 00beMe HeoOXOoIMMOM B
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npoQeCCUOHATBHOM  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3yJbTaTOB MAaTEMAaTHYECKOI'O aHalu3a H
MO/ICIUPOBaHHMsI, TCOPETUIECKOTO U dKCIIepUMeHTaIbHOTO nccaenoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE TIOJOXKEHUS M METOJAbl COLMAIBHBIX,
FYMaHUTapHbIX U SKOHOMHUYECKHX HAYK IPHU PELICHUU MPO(ECCHOHANBHBIX 3a7a4 C YyU4eTOM HMX
MOCJICICTBHIM JUIs 00IIecTBa, SKOHOMUKH | Kosoruu (OI1K-2);

- CIIOCOOHOCTBIO NMPUMEHATh OCHOBBI METOJOB HCCIIE0BAHMS, aHAIN3a, AUArHOCTUKH U
MOJICJINPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOBI, B TBEPJIOM, KUAKOM, I'eJIc00pa3HOM, a3P030JIbHOM COCTOSIHUM, BKJIOUYasi HAHOIUIEHKU
U HAaHOCTPYKTYPHUPOBAaHHBIC MOKPHITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pa3zena ¢as, a TaKkKe
(HU3MYECKUX U XMMUYECKUX IPOLECCOB B HUX WM ¢ ux yyactieM (OIIK-3);

- cI0COOHOCTHIO MPUMEHSTh HABBIKH COOPA JAHHBIX, U3YYEHUS, aHAIIN3a U 0000IICHHS
Hay4YHO-TEXHMUYECKON MH(OpMAIMK IO TEMAaTUKE UCCIIEN0BaHUsA, pa3pabOTKU U UCIOJIb30BAHUS
TEXHUYECKOM JOKYMEHTallud, OCHOBHBIX HOPMAaTHBHBIX JOKYMEHTOB II0  BOIIpOCaM
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K NATEHTOBAHUIO, O(OPMIIEHUIO
Hoy-xay (OITK-4);

- CHOCOOHOCTBIO pPEelIaTh CTaHIAPTHBIE 3aaud NPOPECCHOHATBHOM JeATENbHOCTH Ha
OCHOBE MH(POPMAITMOHHOW U OMOIHOTrpadUUecKoi KyIbTyphl C MPUMEHEHHEM HH(POPMAITMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTMM M C Y4eTOM OCHOBHBIX TpeOOBaHUN HH(POPMAIIMOHHON
6e3zonacHoctu (OITK-5).

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TJI00anbHble WH(OPMAIIMOHHBIE PECYpChl B HAayYHO-HCCIIEIOBATEIILCKOM
NeSITEIbHOCTH B OOJIACTH MaTe€pHUajOBEICHUS U TEXHOJOTMH HAHOMAaTEPHAJIOB M HAHOCHUCTEM
(IIK-1);

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIE IPE/ICTaBJIECHUS HAyK O
CBOICTBax BEIIECTB U MATEPHAJIOB MPU MEPEXOJE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJHO
U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBA BEILECTB M MaTepHasoB, B3aUMOJCHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskaroteit cpenoit (ITK-2);

- CHOCOOHOCTBIO NPUMEHSTh HAaBbIKM HCIOJb30BAHUS NPUHIMIIOB M METOAMK
KOMIUIEKCHBIX HCCIIEIOBAaHUI, MCHOBITAHUNW M JAMATHOCTUKHM HW3JENUA U3 HaHOMAaTepuaioB U
IpPOIIECCOB HX NPOM3BOJACTBA, OOpabOTKM M MoAM(HKALMK, BKIOYas CTaHIApTHBIE U
ceprudukanuronnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO NPUMEHATh HABBIKM HCIOJIb30BaHUS (IO PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUS W ONTHMU3ALMU TEXHOJOTHYECKHX IPOLECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTU3ALNH U cepTuUKaun Matepranos u mpoueccos (I1K-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMAaTE€pHAOB U HAHOCHCTEM
HEOPraHMYeCcKoW (METAJUIMYECKMX W HEMETaNIMUYeCKUX) W OpPraHu4ecKod (MOJIMMEpHBIX U
VIJIEPOAHBIX) MHPUPOABI  (TBEPABIX, JKUJIKHUX, TelIe00pa3HbIX, a’3pO30JbHBIX), BKIIOYas
HAHOIUIEHK! M HAaHOCTPYKTYPUPOBAHHBIE MOKPBITHS, AJIS PELIECHUS MPOU3BOJICTBEHHBIX 3a7ad,
BJIQJICHHEM HaBbIKAaMU BBIOOpa STUX MaTEpUAOB JUISl 3aJaHHBIX YCIOBUM SKCIUTyaTalluu ¢
y4eTOM TpeOOBaHUN TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, HAAEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTUYECKUX TocnenacTBuii ux npumeHenus (I[1K-5);

- CIOCOOHOCTBIO TPHMEHSATh HABBIKM HCIOJb30BAaHUS TEXHOJIOTMYECKUX OIepalui,
000py/10BaHUsl, HOPMAaTUBHBIX U METOJUYECKHX MaTepUaIOB MO TEXHOJOTMYECKON MOArOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAaHIAPTU3ALUN U CEPTU(PHUKAIIMA OCHOBHBIX THUIIOB HAHOMAaTEPUAJIOB
Y HaHOCHCTEM HEOPraHW4YeCcKOW W OpraHM4ecKOW MPHUPObI (TBEPABIX, KUAKUX, resie00pa3HbIX,
a’pO30JIbHBIX ), BKJIKOYAsl HAHOIJIEHKU M HAaHOCTPYKTYPUPOBAHHBIE TOKPBITHS, & TAK)KE U3IENINN
Ha UX OCHOBE U IPOIIECCOB IMOJYYEHUS C IIEMEHTaMHU HKOHOMHUYECKOTO aHalIu3a U Y4eTOM
IpaBUI TEXHUKU O€30MacCHOCTH, MPOU3BOJICTBEHHON CaHUTApHM, MOXKApHOH Oe30macHOCTH U
HOpM oxpanbl Tpyna (I[TK-6);

- CHOCOOHOCTBIO TPUMEHSTh HAaBBIKM HCIIOJIB30BAaHUS TEXHUYECKUX CPEJCTB JUIS
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX IPOILIECCOB MOMYyYEHUS U
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CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJIECPEHOB, HAHOTPYOOK), HAHOCHCTEM,

HaHOMaTepHuaioB u usaenui u3 uux (I1K-7);
3Hamo:

- (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IC CBOMCTBaA HaHOMATCpHaJIOB MW HAHOCHUCTEM IIO l'IpO(bI/IJ'IIO

BBIMTYCKHOMN KBaTU(UKALMOHHON pabOTHI;

—  (U3MKO-XMMUYECKHE 3aKOHOMEPHOCTH TEXHOJIOTMYECKUX IIPOLIECCOB IOJIyYCHHUS
HAaHOMATEPHAJIOB U HAHOCHCTEM I10 MPO(UITIO BHITYCKHOM KBaTU(PHKAITHOHHONW PabOTHI;
— KOMIUIEKC MEPONPUATHI MO0 TEXHUKE OE30MaCHOCTH, OXpaHE OKpYXKAarollel Cpeibl,

oXpaHe Tpy/a;
ymemy:

—  OCYILIECTBIIATH KOHTPOJIb CAMOCTOSITEIbHONH HAyYHO-HCCIIEI0BATENbCKOM PaboThI;
— BBINOJHATH IOATOTOBKY HAYYHO-TEXHUYECKOM JOKYMEHTAllMU [UIsl IPOBEICHUS

Hay4YHBbIX I/ICCJ'IC,I[OBaHI/Iﬁ N TEXHHUYCCKHUX pa3pa60T01<;

— BBIIIOJIHATH PACUYCTBI, CBA3aHHBIE C pa3pa60T1<0171

HUCIIOJHUTEIIEN.
grnaoemsy:

3aJaHiil  UI1  OTAEJIbHBIX

— CHUCTEMOH IIAHUPOBAHUA W OpraHu3allii HAYYHO-HUCCICAOBATCIBCKHUX B paMKax

M3y4aeMoil mporpamMmbl OakantaBpuara.

3. KpaTkoe coaep:kaHue npeiIuIJIOMHON NPAKTHKHA

IIpuoOpereHue 3HaHUII M HABBIKOB 10 OpPraHM3allUd U YIPABICHUIO OTAEIbHBIMHU
dTanamy U MpOrpaMMaMH MPOBEICHHS HAYYHBIX UCCIIETOBAHUA U TEXHHUYECKUX Pa3paboToK.

ITonroToBka HMCXOIHBIX JAHHBIX JUIS BBIIOJHEHUS BBITYCKHON KBaTU(pHUKAIIMOHHON

paboThL.
4. O0beM npeaMIIOMHON NPAKTHKHA
Bunst yueOHOI paboThI Ob6bem
B 3aueTHBIX B akanem.
CIMHMIIAX Jacax
O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY 12,0 432
IIAHY
AyIUTOPHBIE 3aHITHS: - -
CamocrositesbHas padora (CP): 12,0 432
CaMocTosATeIbHOE OCBOCHUE 3HAHUH, YMEHUI H 10,0 360
HaBBIKOB 110 IPOTrPaMMe MPEITUILIOMHON MPAKTHKH
IToaroroska oTuera 2,0 72

Buja uTOroBOro KOHTpoOJIsi: 3a4eT / IK3aMeH

3a4der ¢ OLEHKOM

Buast yueOHO# paboThI O6bem
B 3agerHBIX B actpon.
€AMHUIIAX Jacax
O01as TPyA10eMKOCTh U CHUIIUHBI 110 y4eO0HOMY 12,0 324
ILUIAHY
AyIUTOPHBIE 3aHITHS: - -
CamocrositeabHas padora (CP): 12,0 324
CamocTosiTeThHOE OCBOCHHE 3HAHUH, YMEHUH U 10,0 270
HABBIKOB 110 IPOrpaMMe MPEIUILIOMHON MPAKTUKHI
IToaroroska oruera 2,0 54

Buj uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH

3ayer ¢ OLEHKOM
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4.6. 'ocynapcTBeHHasi HTOTOBasi aTTecTAlMs
3ammTa BBITYCKHON KBATH(UKAIMOHHOH padoThl, BKJIOYas MOATOTOBKY K Npoueaype
3aIUThI U npoueaypy 3amuthl (b3.61)

1. Ileab rocysapcTBeHHOHl HWTOrOBOM AaTTEeCTAUMH — BBIABICHUE YPOBHS
TEOPETUYECKOM U IPAKTHYECKOW IOJrOTOBJICHHOCTH BBIIYCKHUKA BY3a K BBIIOJHEHHIO
npodeCCHOHATBHBIX 3a7jad M COOTBETCTBUSL ero moiarotoBku Ttpebosanusm ®I'OC BO mo
HamnpapyieHu0 noaArotoBku 28.03.03 — «Hanomarepuaiibny.

2 B pe3yabTare rocyAapcTBeHHOH HTOrOBOH aTTecTAlMH OO0y4yaroumiicss 10
nporpamMme 0aKaJIaBpuaTa A0JKeH 00/1aJaTh CJeAYIIMMHE KOMIIeTeHIUAMM:

- CIIOCOOHOCTBIO MCHOJIB30BAaTh OCHOBHI (PMIIOCO(CKUX 3HAHUI, aHATM3UPOBATD TJIaBHbIC
9Tanbl U 3aKOHOMEPHOCTH MCTOPUYECKOIO pa3BUTHS I OCO3HAHUS COLMAIbHOM 3HAYMMOCTHU
cBoeii gestenbHocTr (OK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBbl HIKOHOMMYECKMX 3HAaHMM IIpU OLEHKE
3 HEKTUBHOCTH PE3yJIbTATOB JACATEIBHOCTH B pa3iuuHbix cdepax (OK-2);

- CIIOCOOHOCTBIO K KOMMYHHMKAaIlMM B YCTHOW M IHCbMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  fA3BIKaX U1  pelIeHHs 3aJad MEXKIMYHOCTHOIO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMAaHJAE, TOJEPAHTHO BOCIPUHUMAS COLIMAJIbHBIE,
ITHUYECKUE, KOH(PECCHOHANBHBIC U KyabTypHbIe pasnuuus (OK-4);

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

- CHOCOOHOCTBIO MCIIONIb30BaTh OOIIENPABOBbIE 3HAHMS B Ppa3IMuyHBIX cdepax
nesirenbaocTr (OK-6);

- CIIOCOOHOCTBIO MOJIEPKUBATh JTOJKHBIN YpOBEHb (PU3UUECKOM MOATOTOBIEHHOCTH IS
o0ecrieueH s IOJTHOLICHHOH colmalibHO# 1 npodeccnonansHoi aesiteraproct (OK-7);

- CIIOCOOHOCTBIO MCMOJIb30BaTh MPUEMbI IEPBON MOMOIIM, METObl 3AILUTHI B YCIOBUAX
ype3BbryaiiHbix curyanuii (OK-8);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHUIO, K OOOOLIECHUIO, aHaIU3y, BOCHPUSATHIO
uHpOpMaIKH, ITOCTAHOBKE 1IEJIM U BeIOOPY myTei ee noctmxenus (OK-9);

- CIIOCOOHOCTBIO JIOTMYECKH BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTb YCTHYIO H
nrcbMenHyo pedb (OK-10);

- CHOCOOHOCTBIO  HAaxXOAMTh  OPraHU3alMOHHO-YIpPABJICHYECKHE  pEUIeHHs B
HECTaHJAPTHBIX CUTYAIMSX U TOTOB HECTHU 3a HUX oTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHMYECKU OIIEHWBATh CBOU JOCTOMHCTBA M HEJOCTATKH, HaMeuaTb
IYTH U BBIOMPATh CPEJICTBA PAa3BUTHS JJOCTOMHCTB U ycTpaHeHus HenocTatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABAaTh COLMANBHYIO 3HAUMMOCTh CBOeH Oyaymedt mnpodeccuw,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BBIMOIHEHHIO podeccronanbHoi Aesrenbroctu (OK-13);

- CIIOCOOHOCTBIO TOHMMATh CYHIHOCTb M 3HaueHHe HHGOpMAIMM B Pa3BUTHH
COBPEMEHHOr0 MH(OPMALMOHHOIO O0IIECTBa, CO3HABATh ONACHOCTH U YTPO3bl, BOSHUKAIOIINE B
3TOM IIpolecce, coON01aTh OCHOBHBIE TpeOOBaHUS MH(POPMAIMOHHON 0€30macHOCTH, B TOM
YHCIIe 3aIMUTHI rocyaapcTBeHHOM TaitHbl (OK-14);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE METOJbI, CHOCOOBI M CpEACTBA MOIYy4EHUS,
XpaHeHus, nepepaboTKu HH(OpMAalMM, HaBBIKM pabOThl C KOMIIBIOTEPOM KaK CpeACTBOM
ympasienus uHpopmanueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MHPOpPMAIIUEH B TIIOOATBHBIX KOMITbIOTEPHBIX ceTax (OK-
16);

- CIIOCOOHOCTHIO MPUMEHSATH CPEICTBA CAMOCTOSITEILHOTO, METOJAMYECKH MPABHIBHOTO
UCIIOJIb30BaHUS METOIOB (PU3MYECKOT0 BOCIUTAHUS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JIOJDKHOTO YpPOBHS (DM3MUECKON MOJITOTOBIEHHOCTH IS
o0ecrieueHns OTHOLIEHHOH colmanbHO# 1 nmpodeccnonansHol nesrenproct (OK-18);

- OCO3HaBaTh ILIEHHOCTb POCCHUHCKOM KYJIBTYpBI, €€ MECTO BO BCEMHUPHOW KYJBTYpE,
YBKUTEIBHO U OEPEeKHO OTHOCUTHCS K MCTOPUYECKOMY HACIIEIUIO U KYJIbTYPHBIM TPAIUIIAAM
(OK-19);
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- TOTOBHOCTBIO K PpEaJM3allMU IpaB U COOJIOACHUIO OO0S3aHHOCTEW TIpa’kAaHUHA, K
IPaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY moBeneHuo (OK-20).

- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHMSI MATEMATUYECKUX M €CTECTBEHHOHAYUYHbBIX
JTUCIUIUIMH, JUCIHMIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00beMe HeoOXOIMMOM B
npoQeCCHOHATBHOM ~ JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pa0OTaHHBIX B HMX IIOAXOJOB, METOJOB M pPE3YyJIbTaTOB MaTEMAaTUUYECKOIO aHaiu3a U
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIepUMeHTanbHoro uccienoBanus (OI1K-1);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE TIOJOXKEHUS M METOJAbl COLMAIBHBIX,
IYMaHHUTapHbIX U S3KOHOMHUYECKHX HAyK IPU PELICHUU MPO(ECCHOHANBHBIX 3a/lad ¢ YYeTOM UX
MOCJICICTBHM JUIs 00IIecTBa, SKOHOMUKH ¥ dKosoruu (OI1K-2);

- CIIOCOOHOCTBIO NPUMEHATh OCHOBBI METOOB HCCIIE0BAHMs, aHAIN3a, AUArHOCTUKH U
MOJICJINPOBAHUsl CBOMCTB HAaHOMATEPUAIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
HOPUPOBI, B TBEPJIOM, KUAKOM, I'eJIe00pa3HOM, a3P030JIbHOM COCTOSIHUM, BKJIOYasi HAHOIUIEHKU
U HAaHOCTPYKTYPHUPOBAaHHBIC IOKPHITUS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pa3zena ¢as, a TakKe
(HU3UYECKUX U XMMUYECKUX IPOLECCOB B HUX WM ¢ ux yyactieM (OIIK-3);

- CIIOCOOHOCTBIO MPUMEHATh HABBIKM cOOpa JaHHBIX, U3YYCHHUs, aHATN3a U 0000IIEeHUS
Hay4YHO-TEXHUYECKON MH(OpMAIMK IO TEMAaTUKE UCCIIEOBAaHUs, Pa3padOTKU U UCIOIb30BAHUS
TEXHUYECKOM JOKyMEHTAllud, OCHOBHBIX HOPMAaTHBHBIX JOKYMEHTOB II0  BOIIpOcaM
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K NMATEHTOBAHUIO, O()OPMIICHHUIO
Hoy-xay (OITK-4);

- CHOCOOHOCTBIO pEeUIaTh CTAaHAAPTHBIC 3aJlaud NPO(PECCHOHANBHOM NEesITEeIbHOCTH Ha
OCHOBE MH(POPMAITMOHHOW U OMOIHOTrpaduecKoi KyIbTyphl C MPUMEHEHHEM HH(POPMAITMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUM M C Y4EeTOM OCHOBHBIX TpeOOBaHUH HH(POPMAIIMOHHON
6e3zonacHoctu (OIIK-5).

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TJI00anbHble WH(GOPMAIIMOHHBIE PECYpChl B HAayYHO-HCCIIEIOBATEIILCKOM
NEeSTEIbHOCTH B OOJIACTH MaTe€pHUajOBEICHUS U TEXHOJOTMM HAHOMAaTEpPHAJIOB M HAHOCHUCTEM
(IIK-1);

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIE IPE/ICTaBJIECHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MPU MEPEX0Je UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJHO
U JBYXMEpHOE), O BIMSHUM pa3Mepa Ha CBOWCTBA BEILECTB M MaTepUasoB, B3aUMOJECHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpysKarotei cpenoit (ITK-2);

- CHOCOOHOCTBIO TPUMEHSTh HAaBBIKM HCIOJb30BaHUS MPHUHLUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUI, WCIOBITAHUNW M JAMATHOCTUKHM W3JENMA U3 HaHOMAaTepuaioB U
IpPOIIECCOB HX NPOM3BOJACTBA, OOpabOTKM M MoAM(HKALMK, BKIOYas CTaHJApTHBIE U
ceprudukanuronnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO NPHUMEHSTh HABBIKM HCHOJb30BaHUS (TOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUS W ONTHMU3ALMU TEXHOJOTHYECKHX IPOLECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTU3ALNH U cepTuUKaun MaTtepranos u npoueccos (ITK-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THWIIBI HAHOMAaTEpPUAJOB M HAHOCHUCTEM
HEOPraHMYecKoW (METAJUIMYECKMX W HEMETaNIMUYeCKUX) U OpPraHu4ecKod (TMOJIMMEpHBIX U
VIJIEPOAHBIX) MHPUPOABI  (TBEPABIX, JKUJIKHUX, TelIe00pa3HbIX, a’3pO30JbHBIX), BKIIOYas
HAHOIUIEHKH M HAHOCTPYKTYPHUPOBAaHHBIE MOKPBITHS, JIJs PELICHHUs] MPOM3BOJCTBEHHBIX 3a/ad,
BJIQJICHHEM HaBBIKAMU BBIOOpa ATHUX MaTEepUANOB [UIsl 3aJaHHBIX YCIOBUH SKCIUTyaTalluu C
y4eToM TpeOOBaHUN TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTUIECKUX TocneacTBuid ux npumeHenus (I[1K-5);

- CIOCOOHOCTHIO TPHMEHATh HABBIKM HCIOJb30BAHUS TEXHOJIOTMYECKUX OIepalui,
000py/10BaHUsl, HOPMAaTUBHBIX U METOJUYECKHX MaTepUaIOB MO TEXHOJIOTMYECKON MOArOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUHN U CEPTUPHUKAIIMA OCHOBHBIX THUIIOB HAHOMAaTEpUAJIOB
Y HaHOCHCTEM HEOPTraHWYeCKOW U OpraHu4eCcKOW MPHUPObI (TBEPABIX, KUAKUX, reie00pa3HbIX,
a’p030JIbHBIX ), BKIIIOYass HAHOIUIEHKM U HAHOCTPYKTYPUPOBAHHbBIE MOKPBITHS, a TAKXKE U3JIEIUN
Ha UX OCHOBE U IPOILIECCOB IMOJYYEHUS C IIEMEHTaMHU HKOHOMHUYECKOTO aHalIu3a U Y4eTOM
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IpaBUJI TEXHUKU O€30MaCHOCTH, MPOU3BOJACTBEHHON CAaHUTAPHHM, MOKAPHOM O€30MacCHOCTU U
HOpM oxpanbl Tpyna (I[1K-6);

- CHOCOOHOCTBIO NPUMEHSTHh HAaBBIKM HCIIOJIB30BAHUS TEXHUYECKUX CPEICTB JUIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKHX IPOLIECCOB MOJIYYCHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaioB u uszaenuit u3z nux (I1K-7).

3aBepmiaromiM  dTarioM  oO0ydeHHWsi 1o  HampaBieHuto mnoarotoBku — 28.03.03
«Hanomarepuanbiy», npopmno «XUMHUYECKash TEXHOJIOTHS HAHOMATEPHAIOBY SIBISIETCS 3alUTa
BBIITYCKHOH KBAJIM(UKAIIMOHHOHN pabOThI OakaaBpa.

B pesynbprare mpOXOXKAECHUS TOCYAAPCTBEHHOM HTOTOBOM AarTecTalud (BBIIOJIHEHUS
BBIITYCKHON KBaTM()PUKALMOHHON pabOThI) CTYAEHT JOJIKEH:

3HAMb:

— TOpPAJOK OpraHW3alliM, IJIAHUPOBAHUS W TPOBEICHUS HAYYHO-HCCIIEAOBATEIIBCKUX
paboT ¢ UCIOIb30BAaHUEM MOCIETHIX HAYYHO-TEXHUYECKHUX JTOCTHKEHUN B TaHHON 00JIacTH;

—  (U3UKO-XMMUYECKHE OCHOBBI IMOJIYYCHHS M HCCIICAOBAHUS CBOWCTB HAHOCHCTEM H
HaHOMAaTepHaJIoB;

— OCHOBHBbIE TpeOOBaHHUS K IPEACTABICHUIO PE3YIbTaTOB MPOBEIEHHOIO UCCIIET0BAHMS
B BUJIC HAYYHOTO OTYETa, CTATbU WM JOKJIA/a;

ymemy:

— CaMOCTOSITEIbHO BBIABJIATH NEPCHEKTHBHBIC HAIPABJICHUS HAYYHBIX MCCIIEIOBaHUM,
00OCHOBBIBAaTh AKTYalIbHOCTh, TEOPETUYECKYI0 M NPAKTUYECKYI0 3HAUYUMOCTH IPOOJIEMBI,
IPOBOJIUTH  3KCIIEPUMEHTAJbHbIE HCCIENIO0BaHMs, aHAJIW3UPOBAaTh U  HMHTEPIPETUPOBATH
MOJTyYECHHBIC PE3YIIbTATHI;

— OCYUIIECTBJISITh MOUCK, 00pabOTKy M aHAJIM3 HAYYHO-TEXHHUYECKOW MH(OpMAIUH IO
TEM€ BBINOIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOIUM;

— paboTaTh Ha COBPEMEHHBIX NPUOOpax, OPraHu30BbIBATh POBEIEHUE IKCIIEPUMEHTOB
Y MCIIBITaHUH, IPOBOIUTH UX 00pabOTKY M aHAIM3UPOBAThH PE3YJIbTATHI,

gnademsn:

— METOJIOJIOTHEH M METOJMKOW IPOBEAEHUS HAyYHBIX HCCIEIOBaHUN; HaBbIKAMU
CaMOCTOSITENIbHON HAYYHON U MCCIe0BaTENbCKON paboThI;

— HaBbIKaMH palOTHI B KOJJICKTHBE, TUIAHUPOBATH U OPTraHU30BHIBATH KOJUICKTHBHEIC
HAyYHbBIE HCCIIEJIOBAHUS; OBJIAJIEBATh COBPEMEHHBIMH METOJAMH HCCIECJIOBAaHHS W aHAM3a
MOCTaBJIEHHBIX MTPO0OJIEM;

— CIOCOOHOCTBIO pellaTh MOCTAaBJICHHBIE 3aJaud, WCIOJIb3yd YMEHHUS U HaBBIKH B
OpraHu3allii HayYHO-MCCIIeIOBATEIbCKIX U TEXHOJIOTHIECKUX padoT.

3. Kparkoe coaep:kanue rocyiapcTBEHHON HTOr0OBOM aTTeCTALMHI

l'ocymapcTBeHHass UTOTOBasi arTecTanusi OOYyYaroIIMXCs MO MporpamMMme OakaiaBpuaTa
npoBoauTCs B (opMe  3alIUTHl  BBIMYCKHOM  KBanupukaumoHHo pabotel  (BKP).
['ocynapcTBenHas urorosas arrectaius B popme 3amutel BKP npoxoaut B 8 cemectpe Ha 6asze
3HaHMM, TIOJYYEHHBIX CTYIACHTAMHM TpU H3YYEHUM JAWCUMILIMH HanpasiaeHus 28.03.03
«Hanomarepuanbiy, npoduis «XuMudecKast TEXHOJIOTHSI HAHOMAaTEPHATIOBY.

I'ocynapcTBeHHass UTOroBasi arTecTals oOy4yaroIlIMXcs MO MporpamMme OakanaBpuara —
3alUTa  BBINYCKHOW  KBaJM(UKAUMOHHOM  pabOThl  MPOBOAMTCA  TOCYJIapCTBEHHOMN
HK3aMEHALlMOHHON KOMUCCHUEN.

KonTponb 3nanuii oOyuaroniuxcs, noiaydeHHbx npu ocBoenuun OOII, ocymiectBusieTcs
nyTteM nposezienus 3amTel BKP u nmpucBoenus kpanudukanuu «oaxkanaBpy.

3amuTa BBHITYCKHOW KBaJM(UKAIIMOHHOW PabOTHI SBIISETCSA 005S3aTeIbHOW IpPOLEAypOit
UTOTOBOM  TOCYJapCTBEHHOM aTTeCTallMd CTYACHTOB BBICHIMX Y4YEOHBIX  3aBEJCHHIA,
3aBepIIAOIMX OOydYeHHe MO HAlpaBJICHUIO IOATOTOBKH OakamaBpuarta. OHa TPOBOAUTCS
nyOoJIMYHO Ha OTKpBITOM 3acenanuu ['OK cornacHo yTBep»JA€HHOMY JeKaHaToM rpaduky, Ha
KOTOPOM MOTYT MIPHCYTCTBOBAThH BCE JKENAOIITHE.

144



Martepuasbl, IpeCTaBIsIEMbIE K 3aIUTE:

BBINTyCKHAs KBATH(PHUKAIMOHHAs paboTa (MOsICHUTEIbHAS 3aIHCKA);

3ajjanne Ha BemonHenue BKP;

o13bIB pykoBogutens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3gaToyHbI MaTepual), MOANICAHHAS PYKOBOAUTEIIEM;

TOKJIA.

4. O0beM rocy1apcTBeHHOI UTOTOBOI aTTeCTAMU

[Tporpamma oTHOCUTCS K 06a30BOM 4yacTu yueOHOTO IUIaHa, K 010Ky «l'ocynapcTBeHHas
utorosas arrecrauus» (b3) u paccuntana Ha cocpelOTOUEHHOE MPOXOXKIeHUE B 8 cemectpe (4
Kypc) obydenuss B oobeme 324 u (9,0 3ET). Ilporpamma mpeamnosiaraet, 4To 0Oydarouiuecs
UMEIOT TEOPETUYECKYI0 M MPAKTHYECKYIO IMOATOTOBKY B 00JACTH XMMHYECKOW TEXHOJIOTHU
HAaHOMAaTEPHAaJIOB.

Bunbr yueOHOM paboThI O6Bem
B 3aueTHbIx B akanem.
€AMHUIIAX Jacax
O01mas TpyA0eMKOCTb I CHUILTHHBI 110 Y4eOHOMY 9,0 324
IUIAHY
CamocrositesbHasi padora (CP): 9,0 324
Breimonnaenue, Hanucanue u opopmierne BKP 9,0 324
Bua urorosoro kourpoJisi: 3amura BKP 3amuta BKP
Bunasr yue6HOM paboThI O0beMm
B 3aueTHBIX B acrtpos.
SIMHHIIAX Jacax
O0umas TpyA0eMKOCTb I CHUILTHHBI 110 Y4e0HOMY 9,0 243
IUIAHY
CamocrositeabHas padora (CP): 9,0 243
Beinonnenue, Hanucanue u opopmienue BKP 9,0 243
Bua urorosoro kourpoJis: 3amura BKP 3amuTta BKP

4.7. DaKkyIbTATHBBI

AHHOTauus padoyeii MPporpaMMsbl JUCIUTLIMHBI
ITepeBon HayuHo-TexHn4yeckoi jureparypsl (PT/.1)

1. Heap AUCHUNIMHBI — MPUOOpPETEHNE O0YJAOITUMUCS O0IIei, KOMMYHUKATHBHON U
npoecCHOHATBLHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENIBHBIX J3Tamax sA3bIKOBOU
MOJTOTOBKH TO3BOJISIET BBHIMOJHATH Pa3IMUHBIE BUIBI MPO(ECCHOHAIFHO OPUEHTHPOBAHHOTO
HepeBo/ia B MPOU3BOACTBEHHON M HAyYHOU JEATENbHOCTH.

2. B pe3yJbTaTe U3y4yeHust AUCUMILUIMHBI o0y4Yawmmiics Mo mporpamMme
0akajaBpHuaTa qOJIKEH:

Obnadamys cnenyromumu o6mekynbTypHsiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M TIMCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax I peIleHUs 3a7a4  MEXKJIMYHOCTHOTO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO MPUMEHATh HABBIKM cOOpa JaHHBIX, U3YYEHUs, aHaIu3a U 0000LIeHUS
HAYYHO-TEXHHYECKON MH(OpPMAINH 10 TeMAaTHUKE MCCIIEOBaHUS, Pa3padOTKH U MCIOIH30BAHUS
TEXHUYECKOH JOKYMEHTAllMM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB IO  BOIpPOCaM
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, TIOATOTOBKM JOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMIICHUIO
Hoy-xay (OITK-4);
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- CHOCOOHOCTBIO pEHIaTh CTAaHAAPTHBIE 3aJaud MPO(ECCHOHANBHOM NEeITeNbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTMH M C Y4EeTOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHON
oe3onacuoctu (OITK-5);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHO-KOMMYHUKAIIIOHHBIE
TEXHOJIOTUH, TJI00anbHble WH(GOPMAIMOHHBIE PECypChl B HAayYHO-HUCCIIEIOBATEIILCKOM
JeSITEIbHOCTH B OOJIACTH MaTE€pUalOBEACHUS U TEXHOJIOTMM HAHOMATEepHUaJOB U HAHOCUCTEM
(IIK-1).

3HAMb:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHS SKBUBAJICHTHOCTH B MIEPEBOJIC;

- OCHOBHbIE IPUEMBI IIEPEBO/IA;

S3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIMH SI3bIKa KaK CUCTEMBI;

- JIOCTaTOYHOE JJsi BBINOJHEHHUS IepeBoJa KOJMYECTBO JIEKCHMUYECKUX EIUHHLL,
(bpazeosorn3MoB, B TOM YHCJIE€ COLUAIBHBIX TEPMHHOB M IMHTBOCTPAHOBEIUECKHUX PEATHIA;

ymemy:

- IPUMEHSTH OCHOBHBIE TIPUEMBI TIEPEBO/IA;

- OCYILECTBJIATh IHCBMEHHBI NEpeBOX C COOJIOJEHMEM HOPM JIEKCHYECKOil
HKBUBAJIEHTHOCTH, COOIO/ICHIEM ITPAaMMAaTHYECKUX, CHHTAKCHYECKUX M CTHIIMCTHYECKUX HOPM;

- 0(OpPMIIATH TEKCT NIEpeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

- OCYIIECTBIATH TEPEBOJ C COONIIOJIEHUEM HOPM JICKCHUECKOW SKBHBAJICHTHOCTH,
COOJIIOJICHHEM TPaMMAaTHYECKUX, CUHTAKCUYECKUX U CTUIMCTUYECKUX HOPM TEKCTa MepeBoaa U
TEMIIOPATBLHBIX XapaKTEPUCTHK UCXOJHOTO TEKCTA;

gnademsn:

- METOAMKOW TPEANEepeBOAUYECKOTO aHalu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCIIPUSATHIO HCXO/IHOT'O BBICKa3bIBAHUS;

- METOJMKOH TMOATOTOBKM K BBHIMOJHEHUIO MEPEBOJA, BKIIOYAs MOUCK MH(OpMAINH B
CIPAaBOYHOM, CIIELUAILHON JIUTEPATYPE U KOMIIbIOTEPHBIX CETHX;

- OCHOBaMH CHUCTEMBbI COKPAIICHHOW MEPEBOTYECKOM 3aIMCH TIPU BBIIIOJHEHNUH TIEPEBO/IA;

- OCHOBHOM MHOS3bIYHOW TEPMUHOJIOIHEN CIIELUAIbBHOCTH,

- OCHOBaMH pedeprpoBaHHs U AHHOTHPOBAHUS JIUTEPATYPHI MO CHEIIHATHLHOCTH.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Beenenue. Ilpenmer u posnb mepeBojia B COBpeMEHHOM oOmiecTBe. Pa3nuunHbie BUIBI
nepeBoJia. 3alauM U MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKU U TEXHOJIOTHH.

Mooynw 1: Ilepeeoo npeonosicenuti ¢ eudospemennvimu gpopmamu Indefinite, Continuous.

1.1. CpaBHeHHME MOpsAIKa CIOB B aHIJMIICKOM M PYCCKOM MpeanoxeHusx. llepeBon
IIPOCTOTO IMOBECTBOBATEILHOTO MPE/IIOKEHHS HACTOSIIETO, OYIYIIETro U MPOIIEIIIEr0 BpeMEHH.

OcoOeHHOCTH TepeBOAa BOMPOCUTENbHBIX UM OTPHUIATENbHBIX MPEJIOKEHUH B
pa3IMYHBIX BPEMEHAX.

1.2 TlepeBox mpemnoxenuit Bo Bpemenax Indefinite, Continuous. UteHue u nepeBoj 1o
teme "Hanorexnonorus".

Mooyne 2. [lepesod npednodcenutl ¢ ucnoiv3osanuem udogpemennvix gopm Perfect,
Perfect Continuous

2.1. TlepeBom mpemnoxenuid Bo Bpemenax rpymn Perfect, Perfect Continuous
(yTBEpauTENIbHBIE, BOIIPOCUTENbHBIE U OTpUlIaTeNbHbIe (popmbl). OcOOEHHOCTH YNOTPEOICHUS
BCIIOMOTATENbHBIX TJ1aroJoB.

2.2 IlepeBom cTpagaTenbHOro 3ajora. TpyaHble CiaydaW MEpeBOJa CTPAAATEIbHOTO
3ajora.

Urenue u nepeBo] TeKCToB 1o TeMe "Hayka u HayuHble METOJIbI". AKTUBH3ALUS JIEKCUKHU
POYNUTAHHBIX TEKCTOB.

2.3. TlepeBoa npuaaTouHbixX npeaiaoxxeHui. [Ipuaarounsie nomexamue. [IpugaTounsie
ckazyemble.  [lpumarounsie  onpeaenutenbHble.  [Ipugarouneie  0OCTOSTENBCTBEHHBIE,
NPUJATOYHBIC JOMOJHUTEIBHEIE.
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2.4. Tumbl YyCIOBHBIX MPEIJIOKEHUM, TIpaBUIa U OCOOCHHOCTH MX TepeBojaa. IIpakTuka
nepeBojia Ha IpUMepax TeKCTOB «Hanomamepuanvly, « XumuuecKkas mexHoao2usLy.

2.5. IlepeBon mpeyIoKEHUNW C y4eTOM MpaBuja corjacoBaHusi BpemeH. [lpsamas u
KOCBEHHasl peyb.

2.6. Paznuunble BapuaHThI IEPEBOa CYIIECTBUTEIHHOTO B MIPEATI0KEHUH.

2.7. MopnanbHble I1arojisl 1 0COOEHHOCTH MX IepeBojia. Pa3BuTHe HaBBIKOB MEPEBOAA IO
temam «Hayka 3aBTpaiinero aus», «Hanopo6oTs».

2.8. CnenuasibHas TEPMHUHOJIOTHS 110 TeMe «JIabopaTtopusi».

2.9. Cokpamenus. OCOOEHHOCTH MX MepeBojia. Pa3BuTHE HABBHIKOB IEpEBO/Ia HA IPUMEPE
TEKCTOB 10 TeMe «JlabopaTopusi, U3BMEPEHUST B XUMHI.

Mooynv 3. Ocobennocmu nepesooa npeodnoNdceHUull ¢ UCHONb30BAHUEM HENUUHLIX Popm
enazona.

3.1. Henmuunsie dhopmsel rinarona. MapunuTuB (HeonpeaenenHas ¢Gopma riarona). Posb
WH(UHUTUBA B TIPEUIOKCHUH U BAPUAHTHI IEPEBOIa HA PYCCKUi sI3bIK. [Ipudactus u repyHauil.

3.2. NudunutuBHble 000pOTHL. OOOpPOT AONMONHEHWE C WHOUHUTHBOM. BapuaHThI
nepeBojia Ha pycckuil A3bIK. TepmuHonorus no teme "CoBpeMEHHbIE TEXHOJIOTUN" .

3.3. OOGopor mnoanexaiiee ¢ UWHOUHATUBOM. Pa3nuuyHble BapuaHTHl IEPEeBOJA.
TepmuHosiorus no teme "XumMuueckas TEXHOIOTH .

3.4. IlepeBoa mpUYaCTHBIX 0OOPOTOB. AOCOMIOTHBIA MpuYacTHBIE OOOPOT M BapUAHTHI
nepeBoja. Pa3Butue HaBbIKOB nepeBoja no temam "HanorexHonoruun", «HanoycrpoiictBay.

4. O0beM y4eOHOM JUCHUIIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
€AMHUIIAX yacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 4,0 144
AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexmm (Jlek) - -
[TpakTnueckue 3anstus (I113) 1,78 64
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 80
Buj KOHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunpt yueOHoi paboThI B 3agerHBIX B actpon.
€AMHUIIAX yacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexumn (Jlek) - -
[TpakTuueckue 3austus (I13) 1,78 48
JlaGopaTopHble paboThI - -
CamocrositesbHas padora (CP): 2,22 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
I'paxknanckas 3amura B Ype3BbluaitHbIx curyamusx (OT/1.2)

1. leap AUCHUIUIMHBI - TOATOTOBUTH CTYJEHTA K OCMBICIEHHBIM MPAKTHUYECKUM
JNEUCTBUSIM 10 OOECIEYEHUI0 CBOEH OE€30MacCHOCTH M 3allUThl B YCIOBUSX BO3HUKHOBEHUS
Ype3BbIYANHON CUTYAIIUU TPUPOAHOTO, TEXHOTE€HHOT'O U BOEHHOI'O XapaKTepa.

2. B pe3yabrare wu3ydyeHHs UCHUIJIMHBI O0yYaWNIWIiCS MO mNporpaMmme
0akajaBpUaTa J0JIKEH:

Obnaoamse cnenyrommmu o0mekynbTypHbIiME (OK), obmenpodeccnonanbapiMu (OITK)
u ipodeccronanbabiMu (1K) kommereHusAMu:
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- CIIOCOOHOCTBIO UCMOJIb30BaTh MPUEMBI IEPBON MOMOIIM, METO/bI 3AILUTHI B YCIOBUAX
upe3BbIuaitibix cutyaruii (OK-8);

- TOTOBHOCTBIO K PpEaJM3allMU IpaB U COOJIOACHUIO OO0S3aHHOCTEW TIpakAaHWHA, K
IPaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY noBeieHHo (OK-20);

- CIOCOOHOCTb NPUMEHSTh HABBIKM HCIOJIb30BAHUS TEXHOJOIMUECKUX OIepalui,
000py/10BaHuUsl, HOPMAaTUBHBIX U METOAMYECKUX MATEPUAJIOB 110 TEXHOJIOTMYECKOM MOJIrOTOBKE
IPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3ALUU U CePTU(GUKALIMM OCHOBHBIX TUIIOB HAHOMATEpHUAJIOB
¥ HAaHOCHCTEM HEOPraHWYECKOH M OpraHMYeCKOW MPUPOABI (TBEPIBIX, KUAKHX, reieo0pa3HbIX,
a’p030JIbHbIX ), BKJIIOYAsi HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbIE IIOKPBITUS, @ TAKXKe U3JEIUN
Ha UX OCHOBE U IIPOLIECCOB IOJIYYEHHUS C JIEMEHTAaMU 3KOHOMHYECKOI'O aHAIU3a U y4ETOM
IpaBUJI TEXHUKU O€30MaCHOCTH, IMPOM3BOJICTBEHHON CaHMTapHUHU, MOXKapHOH Oe301acHOCTH U
HOpM oxpanbl Tpyna (I1K-6).

3Hamb:

- XapaKTepUCTUKU TPHUPOIHBIX OCICTBHIA, TEXHOTEHHBIX aBapuii W  KatacTpod Ha
paguanoHHO, XUMHUYECKU U OMOJIOTHUECKH ONACHBIX 00BEKTaX, Mopaxkaromue GakTopbl APYrux
ONacHOCTEH;

- OCHOBBI BO3JICHCTBHS OINACHBIX (DAKTOPOB YPE3BbIYAMHBIX CHUTyallud Ha 4YeJIOBEKa MU
IPUPOJIHYIO CPEY, AOIYCTUMBIE MPEAEIbHbIE KPUTEPUM HEraTUBHOI'O BO3JCICTBHYS,

- Mepbl 0e30macHOro IOBeJIEHHs MpH MpeOblBAaHUM B palioHax (30HAX) IOXKAPOB,
PaAMOAaKTUBHOIO, XMMHUYECKOIO U OMOJIOTMYECKOI0 3arpsI3HEHUS;

- CcrmocoObl M CpeAcTBa 3alllUThl YEJIOBEKAa OT BO3ACUCTBHUS MOpaKaroUMX (PAKTOpoB
Yype3BbIYAITHBIX CUTYAIMil IPUPOJHOr0, TEXHOTEHHOTO U BOEHHOT'O XapaKTepa.

ymemy:

- WCIIOJIb30BAaTh  CPEJCTBA 3alUThl OPraHOB JbIXaHUS W KOXH, MEAMLIMHCKHE JUIs
CaMO3allUThl U OKA3aHUS [TIOMOLIY IPYIUM JIFOJSM;

- IPUMEHATH NEPBUYHBIE CPEJICTBA MOKAPOTYLICHUS JJIs JIOKAIM3AMKM U TYLICHUs IO0Kapa,
BO3HUKIILIETO B ayTUTOPUH (J1TabopaTopun);

- OKa3plBaTh ce0€ M JAPYruM IOCTPAAABILMM MEIUILMHCKYIO MOMOIIb C HCIIOJIb30BAHUEM
TaOEIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPEICTB.

enaoems:

- IpUEéMaMu MPOBEJICHHUS] YaCTUYHON CaHUTapHOM 0OpabOTKM NMpH BBIXOJE U3 paiioHa (30HBI)
PaAMOAKTUBHOIO, XMMHUYECKOI0 U OMOJIOTHYECKOro 3arps3HEHMs (3apakeHus);

-- CIOCO0AMHU ¥ TEXHOJIOTUSMHU 3aILUTHI B UpE3BBIYANHBIX CUTYaLUsX.

3. Kparkoe coaep:kanue JUCHUNIHHBI

1. OnacHoctu mnpupojgHOro xapakrtepa. CTUXUilHble O€ACTBUS, SBJIEHUS HPUPOABI
pa3pyLIUTENbHON CHIIBI - 3€MJIETPSICEHUs, HABOJHEHUS, CEJEBblE OTOKHU, OMOJI3HU, CHEKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, OypH, MOKaphbl.

2. OnmacHOCTM TEXHOT€HHOTO XapakTepa. ABapuu U KaracTpobl Ha pajvallOHHO
OMacHOM OOBEKTEe, XUMHMYECKH OINAacHOM OOBEKTe, OHMOJIOrMYecKH OINAacHOM OOBEKTe; Ha
TpaHcropTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pE€YHOM,  aBMAllUOHHOM);  Ha
THJIPOCOOPYKEHUX; HA KOMMYHAJIBHBIX CHCTEMax XKM3HeoOecreueHus..

3. OnacHocTH BOEHHOTO XapakTepa. [IpuMeHeHHEe OpyXHs MacCOBOTO MMOPAXKEHUS
(A1IepHOrO, XUMHMYECKOrO, OHOJIOIMYECKOro), OOBIYHBIX CPEICTB C  3aXHUraTeJIbHBIM
HAIllOJJHEHUEM, HOBBIX BHUJOB OpPYXHsS. 30HBI 3apa’k€HUS OT CpPEICTB MOPAXKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHUE U OKPYKAIOLLYIO IPUPOIHYIO CPENLY.

4. TloxapHast 0€30MAaCHOCTb — COCTOSIHUE 3alllMIIEHHOCTH HACEJEeHUs, HMMYIIECTBA,
olmiecTBa M rocygapcTBa OT moxapoB. [lojkapHas omacHOCTb (NMPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIe Moxaphl). Jlokanuzanus u TymeHue mnoxapoB. Ilpocreiimue
TEeXHUYECKHe cpecTBa noxaporymenus (oruerymurenu OIT -8, OY-2) u npaBuia moib30BaHUs
UMHU.

5. Kommuiekc MeponpusTuil TpakJaHCKOM 3aIlUThl HACEICHHUS.
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Onogemienue 1 UHGOpPMHUpPOBaHUE HaceldeHHs 00 omacHocTu. llpuHATHE HaceneHUEM
curHanoB omnosenieHus («Buumanue Bcem!», «Bosnymnas TpeBora», «PagmanumoHHas
OMACHOCTBY, «XHUMHUEcKas TpeBora», «OTOOW OMacHOCTW») U MOPSAOK AEUCTBHUS MO HUM.
DBakyanus HaceJeHHs M3 30HbI onacHOocTH. CmocoObl 3Bakyamuu OJKCTPEHHAsl IBaKyaIlus
CTYJIEHTOB U3 ayJUTOPUH NP BOBHUKHOBEHUH I10XKapa.

CpencrtBa uHIMBHAYaIbHOU 3aumuThl opranoB aeixanus (I'TI-7, I'TI-7B, TTI-9, P-2, V-
2K, PITA-1, PIII"-67M, PVY-60M, «®enuxcy, I'I3K, AT, ATII-3, II3Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeaUIIMHCKHIE CPEACTBA 3ALIUTHI .

CpencTBa KOJIJIEKTMBHOM 3allMThl HaceneHus. Ha3HaueHwe,  3allUTHBIE CBOWCTBA
yoexxkuml.  I[IporuBopaguanmonnsie ykpoeitus (IIPY, momzemubie mnemiexomHbie MEpEXo/ibl,
3arinyOJieHHbIE CTAHIMH METPOIOJIUTEHA), npocTeiliiie YKpbITUs (TpaHILIeH, OKOIIbI,
nepeKpeIThie menn). [IpaBuia 3anarus yoexuina.

6. Oxa3zaHue NepBOM MEIULMHCKOW IOMOIIM IpU 0KOraX, PaHEHUsSX, 3apaKCHUSX.
[TpoBeneHue YaCTUYHOW CaHUTAPHON O0OPaOOTKM KOXKHBIX IMOKPOBOB UEJIOBEKA IMPHU BBIXOJE U3
30H pPaJMOaKTHUBHOIO, XMMHUYECKOTO M OHOJOTHYECKOr0 3apakeHUs (3arps3HEHHs), U3 30H
MIOXKapOB.

7. JIukBUAaLMs NOCIEACTBUN Ype3BbIYAWHON cUTyauuu. PanuanvoHHas M XUMHUYeCKas
pasBenka odara TOpakeHHs (3apakeHus). ABapHifHO-cracatenbHbie paboThl. CreruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBCKTOB (J€3aKTHBAlMs, Jerazamnus, JAe3uH(EKIus,
JIE3UHCEKIUS

8. DKcTpeHHas »J3Bakyalus U3 ayIuTopuu (JlabopaTopuH) B YCIOBUAX IOXKapa,
paauanMoOHHOTO, XUMUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HEHUS TEPPUTOPUHU C MCTIOIB30BAaHUEM
npocreimmx cpeacts 3amuThl («Denukey, I'J[3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOM JUCIHIJIMHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akagem.
eAMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 110 Y4eOHOMY ILIAHY 1 36
AYJAUTOPHBIE 3aHATHSL: 0,44 16
Jlexumn (Jlek) 0,44 16
[TpakTuueckue 3anstus (I13) - -
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 0,56 20
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
Bunpsl yaeOHOM paboTh B 3agerHbIX B actpon.
eAMHUIIAX yacax
O0mas TPyA0EMKOCTh JMCHHILIMHBI 110 Y4eOHOMY IJIAHY 1 27
AyIMTOpHBIE 3aAHATHS: 0,44 12
Jlexiuu (JIek) 0,44 12
[TpakTrueckue 3anstus (I113) - -
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 0,56 15
Bujx koHTpOJIS: 3a4eT / IK3aMeH 0,0 3ayer

5. TPEBOBAHUA K YCJIOBUSAM PEAJIM3ALIUU ITPOT'PAMMbBI BAKAJIABPUATA

5.1. TpeGoBaHuA K KaAPOBOMY 00eCIIeYEHH IO
KanpoBoe obecriedenre nporpaMmsl 6akanaBpuaTa cooTBeTcTByeT TpeboBanusim ®I'OC:
— peanusanus mporpaMMbl OakajiaBpuaTa oOecreuMBaeTCs PYKOBOJAIIMMH M HAy4yHO-
HearornyeckuMu  pabOTHUKAMU YHUBEPCUTETa, a TakKe JIMIAMH, [PHUBIEKAEMBIMU K
peanu3aluM IporpaMmbl OakajlaBpHaTa Ha YCJIOBUSAX TI'PaKAAHCKO-IIPABOBOTO J0OTr0OBOpa,
KBaJTM(PUKAUA  KOTOPBIX COOTBETCTBYET KBAJTM(HUKALIMOHHBIM ~ XapaKTEePUCTHKaM,
149



YCTaHOBJEHHBIM B ENWHOM KBalM(pPUKAIMOHHOM CIPABOYHUKE OJKHOCTEH pPYKOBOIUTENEH,
CIEIHUAIMCTOB W CiyXamux, pasznen «KpanmudukanuoHHbIE XapaKTEPUCTUKUA TOJKHOCTEH
PYKOBOAMTENEH U CHEHHMATUCTOB BBICHIEIO MPOGECCHOHATBHOIO U JOMOJHUTEIHHOTO
npo¢ecCuoHaIBHOTO 00pa3oBaHU», YTBEP)KJICHHOM MIPUKa30M MunucrepcTBa
3paBOOXPAHECHUSI M COUMAIbHOTO pa3BuTus Poccuiickoir Penepauun ot 11 suBaps 2011 r.
No 11 (3apeructpupoBan B Munucrepctse octuiuu Poccuiickoit @enepanun 23 mapra 2011 r.,
Ne 20237) n npodeccuoHanbHBIMU CTaHAApTaMHU (ITPU HATUYWH );

- N0l IITaTHBIX HAyYHO-TIEJAarOrMYecKuXx paOOTHUKOB (B MPHUBEACHHBIX K
LEJIOYHMCICHHBIM 3HAUEHUSM CTAaBOK) COCTaBIsieT Oojiee 65 MpOLEHTOB OT OOIIEro KOJIMuecTBa
HAyYHO-TIEAArOTUYECKUX PAOOTHUKOB YHUBEPCUTETA;

— JIOJIsl HAYYHO-TIEIarOTHYECKUX Pa0OTHUKOB (B MPHUBEACHHBIX K IIETOYUCICHHBIM
3HAYEHUSIM CTAaBOK), MMEIOUIMX YYEHYIO0 CTEeNeHb M (WJIM) y4YeHOe 3BaHue, B OOLIeM uucie
HAyYHO-TIEJArOTUYECKUX PaOOTHUKOB, pPEATH3YIONUX MPOrpaMMy OakalaBpraTra COCTaBIISET
OoJiee 75 POIICHTOB;

— Jlost HaydHO-TIeIarOrMyecKuX pabOTHUKOB (B MPUBEACHHBIX K LEIOYHCICHHBIM
3HAYCHUSM CTaBOK), MMEIOIIUX 00pa30BaHUE, COOTBETCTBYIOIIEEC MPOMUIIO IMPErnoiaBacMoi
JTUCHUTUTMHBL (MOYIIs), B OOIIEM YHCIIe HAYYHO-TIEAArOTHYECKUX PaOOTHHKOB, pEaM3yIOIINX
nporpamMMmy OakanaBpuara, COCTaBisieT He MeHee 70 MpOIeHTOB.

- JIOJISl HAYYHO-TIEJarOTHYECKUX PaOOTHUKOB (B MPHUBEICHHBIX K IEJIOYUCICHHBIM
3HAQYCHHUSM CTAaBOK) M3 4YKCIa PYKOBOJAUTENICH W PaOOTHUKOB OpraHU3aIfi, ICSTEIbHOCThH
KOTOPBIX CBsI3aHA C HAIPABJIICHHOCTHIO (TpoduieM) peam3yeMoil ImporpaMMbl OakaiaBpuarta
(uMeromux cTak paboThl B AaHHOW MpodecCHOHAIBLHON 00JacTH HE MEHee 3 JieT) B 00IIeM
qrciie pabOTHUKOB, PEATM3YIONIUX IporpaMMy OakaiaBpuara, COCTaBIsieT OoJiee 8 MPOLEHTOB;

- CPEIHEr0JJOBOC YHUCIO MyONHMKAauid HAy4YHO-TIEJArorHUYeCKuX pabOTHUKOB
OpraHu3aliii 3a IMEpHOJ peallu3allii NporpaMMbl OakanaBpuata B pacuere Ha 100 HaydHO-
NeIarornyecknx pabOTHUKOB (B TPHUBEACHHBIX K IIEJIOYHCICHHBIM 3HAYEHUSM CTaBOK)
COCTaBIISieT HE MEHee 2 B JKypHallaX, MHACKCUpYyeMbIX B 0Oa3zax naHHbIx Web of Science umm
Scopus, unu He MeHee 20 B KypHayax, MHAEKCUPYEMbIX B PoccuiickoM HHIEKCE Hay4yHOTro
IIUTHPOBAHUSI.

5.2. MaTepuajbHO-TEXHHYECKOE 0O0ecredeHue

MarepuanbHO-TeXHHUECKass 0a3a  YHHBEPCHUTETa  COOTBETCTBYET JCHCTBYIOIIUM
OPOTHBONOXAPHBIM TpaBWJIaM W HOpMaM U o0OecrneunBaeT MPOBEJAECHUE BCeX BHUJIOB
TUCIUATUTMHAPHOM W MEXIUCHHUIUTMHAPHOW  TOATOTOBKH, MPAKTUYECKOH W HAy4HO-
UCCIIEI0BATEIbCKON PabOThl 00yUarOIUXCsl, IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM.

[lepeyeHp MaTepHATLHO-TEXHUYECKOTO O0ECIEUYEHHUsT BKIIOYACT: y4deOHBIC ayTuTOPHUU
JUIs TIPOBEJICHHs 3aHATHM JIEKIMOHHOTO THUMA, TOMEIIEHUs Ui TPOBEICHHS 3aHATHI
CEMHMHApCKOTO THIIA, TOMEIIEHUS JJIsl KypCOBOTO TNPOEKTUPOBAHHS (BBIMOJHEHHS KYPCOBBIX
paboT), rPYNIOBBIX U MHIMBUAYAIBHBIX KOHCYJIbTAIMN, TEKYIIIETO KOHTPOJIS U IPOMEXKYTOUHOM
aTTecTanuu, OWONIMOTEeKYy (MMEIOIIyI0 pabouyue KOMIIBIOTEPHBIE MecTa Il O0y4aroluXcs,
OCHAIIIEHHbIE KOMIIBIOTEpAMU C JOCTYNOM K 0a3aM JaHHBIX U BbIXOJOM B IHTepHeT),
7a00paTOpyUM, OCHAIIEHHBIE COBPEMEHHBIM OOOpYIOBAaHUEM JUIsl BBINOJHEHHS Hay4dHO-
HCCIIEIOBATEIILCKONW pabOThI, TAK)KE MOMEIICHHUS IS CAMOCTOSATEBHOW paboOThl M TTOMEIICHUS
JUIS XpaHEHHUs U MPO(UIAKTUYECKOro 00CIIy)KMBaHUs ydeOHOro obopynoBanus. CrienuanbHble
MIOMEMICHUSI YKOMIUIEKTOBAHBI CIEIHATN3NPOBAHHON MeOeNIbI0 M TEeXHUYECKUMH CpPEIACTBAMU
00y4YeHHMs, CITy>KAIIUMU JIJIs1 TIpe/ICTaBlIeH s yueOHoN HH(pOopMaIuy 00JIbIION ay TUTOPUH.

[TomemieHust Aji1 caMOCTOSITENBHON pabOThl O0YYarOIIMXCs OCHAIEHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEeHUs K ceth "MHTepHer" m obOecneueHueM JaocTyna B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEly OpTaHU3aIlNH.
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MarepuanpHo-TexHudeckoe obecrieuenne OOIl OakanaBpuata IO HAmpPaBICHUIO
noarotoBkn  28.03.03 — «Hanomatepuanel» npoduib «XHMMHYECKasT TEXHOJIOTHS
HAaHOMAaTEpPHAaJIOB)» BKIIIOYAET:

5.2.1. Oéopyoosanue, Heobxo0umoe 8 00pazosamebHOM npoyecce

Crnucok o0opymoBaHusi Ui MPOBENEHUS MPAKTHUECKUX 3aHIATUN MO 00pa3oBaTeIbHON
nporpamme OakanmaBpmara 1o HampaBieHuio moarotoBku 28.03.03 — «Hanomarepuansn»
npoduib «XUMHYeCcKasi TEXHOJIOTUS HaHOMAaTepHUAaJIOB) IUIsL  yIOBJIETBOPUTEIILHOTO
oOecrieyeHnss 00pa30BaTENLHOTO MpoIlecca BKIIOYACT J1BE y4eOHO-HAyYHBIE U OJHY HAYYHYIO
naboparopun  KadeApbl HAHOMATEpPUAIOB W  HAHOTEXHOJOTHMH, HWMEIOIIUX OCHOBHOE
o0opynoBanue (Bechl aHATUTHUYECKUE, CYIIWIbHbIE IIKa(bl, BAaKyyM-CYIIWJIbHbIE IIKa(BbI,
KonOoHarpeBatenu, Imeud  MydenbHble, UHEHTPUGYTH,  MEIIANKH,  YJIbTPAa3BYKOBBHIE
TOMOTEHHM3aTOpbl, pH-MeTpbl, KOHAYKTOMETpHI, JaO0OpaTOPHYIO TMOCYAY CTEKISHHYIO U
dapdopoBy0) U cHeNMATU3UPOBAHHOE OOOPYIOBAaHUE MJSi TMOJYyYEHUS M JJs HPOBEIACHUS
(U3UKO-XMMUYECKMX M CTPYKTYPHBIX HCCIEIOBaHMNA HAHOMATEpPHAJOB, B TOM 4YHCIE
IaHeTapHyro MukpomenbHuUIly Pulverisette-7 PremiumLine (Fritsch, I'epmanust), poTarimoHHbIN
ucnapurens Labtex Hp- 1 JIT, kpuoctar Loip, cnekrpodoromerp B Y@ u BuUauMon obiactu
Cary 50, cuHXpoHHBIN TepMmuueckuil anamuzartop Sta 449 F5 Jupiter (Netzsch), ananuzarop
pa3mepa u a3eTa-noTeHImana yactui ZetasizerZs-Nano (Malvern), ananuzarop craOuiIbHOCTH
mucniepcHbix cuctem MultiScan (DataPhysics) ,Buckosumerp (peomerp) HaakeViscotesterlq.

5.2.2. Yueono-naznaonvie nocoous:

KoMriexTel mpe3eHTanuil K JIEKIIMOHHBIM KypcaM, KOMIUIEKTHI MJIAKATOB K JIEKIIHOHHBIM
KypcaMm; HaOOpBl JEMOHCTPAIIMOHHBIX HW3JENui; MiakaTel TUNOBBIX noctepoB HUP; mabGops
MPOIYKIMH OMBITHO-NIPOMBIIIICHHBIX M MPOMBIIICHHBIX TPEIIPUITUH.

5.2.3. Komnvromepei, UHDOPMAUUOHHO-MEIEKOMMYHUKAYUOHHbBLE cemu,
AnnapamHo-npPozZPamMmHsle U ayouo8u3yaibHvle cpeocmea:

[lepcoHanbHble KOMIIBIOTEPHI, YKOMILIEKTOBaHHbIe mpourpeiBareasiMu CD u DVD,
OpPUHTEpAMH U MPOTPaMMHBIMH  CPEICTBAMM; IPOCKTOPBI; JKPaHbl; ayJUTOPHH  CO
CTallMOHAPHBIMHU KOMILIEKCAMH OTOOpaXeHUsT HHYOPMAIHH C JIF0OOTO 3JIEKTPOHHOTO HOCHUTEIIS;
WEB-kameps1; nudpoBas poTokamepa K ONTHYECKOMY MUKPOCKOITY; IIU(POBbIE (poToanmaparsl;
KOTIMPOBAJIbHBIE AIAPATHI; JIOKATbHAS CETh C BBIXOJ0M B MIHTEpHET.

5.2.4. Ileuammsle u r1eKmMpoHHblIE 00pA306aMmMeEIbHBLE U UHPOPMAUUOHHbBLE PECYPChL:

NupopmaninoHHO-MeTOIMYECKHE MaTepHuaibl: ydeOHble MOCOOMS MO JAUCHUIUIMHAM
00pa30BaTeNIbHOW TMPOrpaMMbl; METOJIUYECKHE PEKOMEHIALMU K MNPAKTUYECKUM 3aHATHSIM;
KaTaJIOTH MPOAYKIIUU TPOMBIIIICHHBIX MPEINPUATHH; pa3JaTOYHbI MaTepuan K JEKIIMOHHBIM
KypcaMm; 3JeKTPOHHbIE yueOHbIe N3JaHHsl, HAYYHO-TIOMYJISIPHBIE 3JIEKTPOHHbIE U3/IaHHS.

DneKTpoHHBbIE 00pa3oBaTeIbHbIE pecypchl: KadeapalbHble OMOIMOTEKH 3JIEKTPOHHBIX
U3JIaHUN 10 JUCUUIUIMHAM BapHAaTUBHOW YAaCTH; DJEKTPOHHBIE MPE3CHTAMU K paszaenam
JIEKIIMOHHBIX KYpPCOB; Y4€OHO-METOJAMYECKUe pa3paboTku kadeap B SJICKTPOHHOM BHJIE;
AIIEKTPOHHBIE KATAJIOTH MPOIYKIIMH; CIIPABOYHUKH 10 MaTepHallaM U PeaKTHBaM.

5.3. YueOHo-MeTOAMYECKOE ODecnedenne

Jlig peanu3anuu OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl MOATOTOBKHM OakaiaBpoOB I10
HanpasieHuto noarorosku 28.03.03 — «Hanomarepuans» npopuinbs «XuMUYecKas TEXHOIOTUs
HAaHOMATEpHaJIOB» HCHOJB3YIOTCS (POHIBl y4yeOHOHM, yueOHO-METOJAMYECKOM, Hay4dHOH,
NEepUOJIMYECKON HAayYHO-TEeXHHUYECKOW JuTepaTypsl MH)OpMarmoHHO-0MOIMOTEYHOTO LIEHTpa
(UBL) PXTY um. 1. U. Menneneena u kadeap, ydacTBYIOINUX B pPeaIU3aIlid TPOTPAMMBI.

Nudopmannonno-6ubmuoreuynsiii ientp PXTY um. JI. U. MenneneeBa obGecnieunBaet
WHPOPMAIIMOHHYIO ~ TOMJCPKKY  peaH3allid  TPOTPaMMBI,  COACUCTBYET  TOJTOTOBKE
BBICOKOKBAJIM()UIIUPOBAHHBIX ~ CIELMAINCTOB, COBEPIICHCTBOBAHMIO Y4eOHOro Iporecca,
HAYYHO-HCCIIEIOBATEIILCKON PabOThI, CITOCOOCTBYET PAa3BUTHIO MPO(ECCHOHATBHON KYyIbTYpPHI
OyIyIIEero CrenuannucTa.
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®onn UBL] ykoMIIEeKTOBaH MEYaTHBIMU W /WJIW JIEKTPOHHBIMU M3JAHUSIMHU OCHOBHOM
y4eOHOI TuTepaTypsl 10 BCeM y4eOHBIM KypcaM, AUCIUILTUHAM (MOJYJISIM) COTJIACHO COTJIACHO
®OI'OC OakanaBpuata no HamnpasieHuro 28.03.03 Hanomartepuansl, mpodminb «XUMHYECKas
TEXHOJIOTUSI HAHOMATEPUAJIOBY.

O6mmit 06beM MHOTOOTpacaeBoro ¢ouaa MBIl Ha 01.01.2017 r. cocraBmser 1 690 895
IK3.

OOyuaromuecs obOecrnieueHbl y4eOHBIMM HW3JaHUSMU M3 pacyera He MeHee 50
IK3EMIUIIPOB Ka)XJO0r0 W3 WU3JaHUN OCHOBHOH JMTEpaTyphl, IEPEUUCICHHOW B paboumx
nporpaMmax JUCHHIUIUH (MOIyJieil), MPakTHK, U He MeHee 25 3K3eMIUISIPOB JOMOJHUTEIbHOM
muteparypsl Ha 100 oOyvaromuxcs, 1 u3JaHHOM 3a mocienuue 10 mer.

Kaxxnprit oOydarommiicss Mo OCHOBHOM 00pa3oBaTelIbHOW IporpamMme oOecIieueH He
MEHEe YeM OJHHM Y4YeOHBIM M OJHUM y4eOHO-METOJUYECKUM MEYATHBIM W/WIIN 3JIEKTPOHHBIM
U3JIAHUEM M0 KXKIOW TUCIUIUIMHE MPOPECCUOHANBHOIO LUKIIA, BXOsIIEH B 00pa3oBaTebHYIO
Iporpammy.

®onx monosiHUTENBbHON JuTeparypsl MBI BkiItodaeTr moMuMoO y4eOHOW JUTEpaTyphl
ouIMaNbHBIC, CIPABOYHO-OMOIHMOTrpaduIecKrne, CHEIUATM3HPOBAHHBIE OTCYECTBCHHBIE U
3apyOeKHbIE TEPUOINYECKUE U HHPOPMAIIMOHHBIEC U3/IaHUS.

NudpopmManinoHHO-OMOINOTEUHBIA  IIEHTP OO0ECIeYnBaeT CaMOCTOATENbHYIO padoTy
MarucTpoB B YMTAJbHBIX 3aJlaX, MPEIOCTABIAS IMIMPOKUN BBIOOP JTUTEPATyphl MO AKTYaIbHBIM
HaIpaBJICHUSM, a TakXKe OOeCIeYMBaeT JOCTYIl K COBPEMEHHBIM MpodeccruoHambHbIM 0a3am
JTAHHBIX, UHOOPMALIMOHHBIM, CIIPABOYHBIM U MMOMCKOBBIM CUCTEMAaM.

Kaxnprii oOyuarommuiicsi obecriedeH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOI
uMeeTcsl J0CTynl K cetu UWHTepHeT, K OnekTpoHHO-OmOnuoreunsiM cucreMam (ObC) u
anekTpoHHou Oubimoteke (Ob) YHuBepcuteTra, KOTOpbIE COAEpX AT pPa3TUYHbIC H3JIaHUS I10
OCHOBHBIM  H3Yy4YaeMbIM  JUCHUUIUIMHAM ¥  cOpMHpOBaHBl 1O  COIJIACOBAHUIO  C
paBoo0IaAaTeIsIMUA y4eOHOM U y4eOHO-METOAMYECKON JIUTEPATYPHI.

Jns Oonee TMONMHOTO M ONEPAaTUBHOTO  CIPaBOYHO-OMOIHMOrpaduueckoro u
uH(popmarmoHHoro odciyxuBanus B MBI peanuzoBana TexHogorus DIEKTPOHHOM TOCTaBKU

AOKYMCHTOB.

DJleKTPOHHBbIE HH(OPMALIMOHHBIE pecypchl, npodeccuoHanbubie B/l u cnpaBounbie
cUCTeMbI, JocTynHbIe mojab3oBaTeassM PXTY um. I.U. MenneneeBa B 2017 roay

PexBusutel norosopa - OO0
«M3narenscTBO «JlaHb», 1OrOoBOp
Ne0917 ot 26.09.2016 .

Ccrika Ha caiit 9bC —
http://e.lanbook.com

Cymma norosopa — 45000-00

10 25.09.2017 r.

KonmuecTBo Kiroueit - 1ocTyn uisi BCex
noas3oBareneid PXTY ¢ moboro
KOMITBIOTEpA.

Ne | DaexTpoHHblii | PexkBH3UTHI 10roBOpa (HOMep, AaTa XapakrepucTuka
pecypc 3aKJIKYCHHs], CPOK AeHCTBHA), 0MOIMOTEYHOT O
ccplIka Ha caiit 9BC, cymma ¢onaa, noctyn k
JA0T0BOPA, KOJHYECTBO KII0Yeil KOTOPOMY
NPeI0CTABIAETCSH
A0Tr0OBOPOM
1 OBC «Jlanb» [IpuHamIeKHOCTH - CTOPOHHSS DNeKTPOHHO-

O0uOIMOTEUHAs CUCTEMA
n3garenascrea "'Jlagp" —
pecypc, BKIFOYAKOIIUHI B
ce0st KaK AJIEKTPOHHbIE
BEPCUU KHUT BEIYIINX
W3/1aTeNbCTB YUYeOHOU 1
HAyYHOU JTUTEPaTypHI, TaK
1 DJICKTPOHHBIEC BEPCUU
MEePUOINYECKUX U3IaHUM
10 Pa3JIMYHBIM 00JIACTIM
sHanui. OBbC «JIAHb»
MPEAO0CTABIISAET MOJIH30BA-
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http://e.lanbook.com/

TEJSIM MOOHMIIBHOE TTPUIIO-
kenne 114 10S u Android,
B KOTOPBIX
WHTETPUPOBAHBI
OecruiaTHBIC CEPBHUCHI JUIS
HE3PSIYUX CTYJACHTOB U
CHHTE3aTOp PEYH.

DNEKTPOHHO - [IpuHaaneXHOCTh — COOCTBEHHAS
O6ubnuoreynas PXTY. ONEeKTPOHHbIE BEPCUU
cucrema UMBI] Ccpuika Ha caidt 9bC — y4eOHBIX ¥ HAYYHBIX
PXTY um. http://lib.muctr.ru/ u3nanuit asropos PXTY
AN .Mennenees | Jlocryn nis nons3osarenei PXTY ¢ o Bcem OOII.
a (Ha 6aze A1000ro KOMIIBIOTEpA.
AUBC
«Upbucy)
Nudopmanuonn | [IpuHaaiexHOCTs CTOPOHHSS. DnekTpoHHas 6ubInoTeKa
0-CIIpaBOYHas PexBusutel norosopa — 00O HOPMAaTUBHO-TEXHUYECKHUX
cucreMa «MH®OPMIIPOEKT», noroop Ne m3nanuid. Conepkut
«TEX3KCIIEP | 165-1126/m ot 01 mapta 2017 r. 6omnee 40000
T» «Hopwmpl, 432240-00  Ccpuika Ha caut DBC — HaIIMOHAJIbHBIX
npaBuia, http://reforma.kodeks.ru/reforma/ cranaaptoB u ap. HT/I
CTaHJIapThI no 31.12.2017 r.
Poccumy. KosmuecTBo kimrouent — 5 nuuensui +
JIOKaNbHBIN goctyn ¢ komn. MBI,
DneKTpoHHas [IpuHamIe:KHOCTH — CTOPOHHSS B Ob/] noctymnHbl
o6ubnuoreka PexBusutel norosopa — PI'b, DIEKTPOHHBIE BEPCUU
JUCCepTaIit noroBop Ne 095/04/0-158 ot nucceptaruit Poccuiickoi
(OBJD). 29.09.2017 r. Cymma norosopa - I'ocynapcTBeHon
299130-00 OMOIMOTEKH:
Ccpuika Ha cait ObC — ¢ 2004 rona - mo Bcem
http://diss.rsl.ru/ CIEUATBHOCTSAM, KpOME
Jo0 31.06.2018 r. MEAUIMHBI U (papMaiuy;
KonuuecTtBo ximtoueit — 10 nunensuit ¢ 2007 roxa - mo BceM
+(J1OKaNBHBIN TOCTYM U pacreyaTKa B CIEUUATILHOCTSIM,
WBLI). BKJItOYasi paboTHI 1O
MeAHINHE U (hapMalliH.
N3narenscTBO [IpuHagIeXxHOCTD — CTOPOHHSIS Komnnekuust )xypHaioB 1o
Wiley Horosop ¢ POOU —6/m (kak BCEM 00JIacTsM 3HaHH, B

TPAHTOIEPIKATEIN )

[Mucemo PODU Ne 779 ot 16.09.2016
KonnuecTBo Kito4eit - 1O0CTyI 11st
nonb3oBareneit PXTY mo ip-anpecam
HeorpanuueH. 10 31.12.2017 r.
http://onlinelibrary.wiley.com/

TOM YHUCJIC U3BECCTHBIC
JKYpHaJIbI 10 XUMHHU,
MaTCpraIOBCACHUIO,
B3PbIBYATbIM BCIICCTBAM U

1p.
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ONEeKTpOHHBIE
pecypchl
n3aarciibCTBa
SpringerNature

IIpuHaUIeKHOCTE — CTOPOHHSA
JloroBop ¢ PODU —6/m (kak
IPaHTOIEP>KATEIH )

[Tucemo PODU Ne 779 ot 16.09.2016

KonnuecTBo KItO4€EH - 1OCTYIT IS

nonb3oBareneit PXTY mo ip-agpecam

HEOTrPaHUYEH.
http://link.springer.com/

10 31.12.2017 r.

[TonHOTEKCTOBAA
KOJUIEKIIMSI 3JIEKTPOHHBIX
JKYypHAJIOB U3JaTENIbCTBA
Springer o pa3nuyHbIM
OTpacJIsiM 3HAHUM.
[TonHorekcToBbIe 85
JKypHaioB Nature
Publishing Group
Komneknus HayqHbIX
MIPOTOKOJIOB MO
Pa3IMYHbIM OTPACIAM
3HaHu# Springer Protocols
Komnexnus HayqHbIX
MaTepuasIoB B 00JaCTH
($u3nUecKux HayK U
WHXUHUPUHTA Springer
Materials (The Landolt-
Bornstein Database)/
[Tonublid qOCTYN K
CTaTUYECKUM U
JTUHAMHYECKUM
CIPABOYHBIM U3JJAHUSAM 10
nr000it Teme/
Pedeparusnas 6a3a
JAQHHBIX 110 YHCTOM U
IIPUKJIATHON MaTeMaTHKe

zbMATH

Royal Society of
Chemistry
(Koponesckoe
XUMHUYECKOC
00111eCTBO

[IpuHaAIEKHOCTH — CTOPOHHSS
Horosop ¢ PODU —6/m (kax
TpaHTOIeP>KATEIH )

IMucemo PODU Ne 779 ot 16.09.2016
KonunuecTBo kimtouelt - noctyn ais
nonb3oBareneit PXTY mo ip-agpecam
HeorpanuueH a0 31.12.2017 r.
http://pubs.rsc.org/

Komnexuus Bxirouaer 44
KypHana. Temartuka:
OpraHuveckKas,
aHAIIUTHYECKAs,
(busnueckas XuMus,
OHOXHMUS,
3IEKTPOXUMHS,
XHUMUYECKHE TEXHOJIOTHH.

9bC «HayuHo-
AJIEKTPOHHAS
o6ubnnoreka
eLibrary.ruy.

[TpuHaAIEKHOCTD — CTOPOHHSIS
PexBusute norosopa — OO0
«PYHO3b», norosop Ne SU-28-
11/20116-3 ot 26.12.16 1.

Ccoinka Ha caiit — http://elibrary.ru
Cymma noroopa -833 935-40
KonnyecTBo KitoUeii - TOCTYII 115t
nonb3oBareneit PXTY mo ip-agpecam
HeorpanuueH 1o 31.12.2017 r.

DNEeKTPOHHBIE BEPCUU
MEPUOJUYECKUX U
HENEPUOINYECKUX
W3JaHUI 110 Pa3InYHbIM
OTpacysiM HayK1
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QUESTEL

IIpuHaIeKHOCTD — CTOPOHHSAA

ORBIT sBasercs

9 ORBIT PexBU3UTHI CYyOIMIICH3MOHHOTO TJI00QJIBHBIM OTIEPATHBHO
norosopa — I'TIHTD Poccun, lorosop OOHOBJIISIEMBIM ITATEHTHBIM
Ne QUESTEL /130 ot 09 siuBaps 2017 | mopTajioM, O3BOJISIONIAM
roja. OCYIIECTBIISATh IOUCK B
Ccblika Ha calT — IepeYHe 3asBOK HA
http://www.questel.orbit.com MATEHTHI, MOTYYeHHBIX 80-
KonnuecTBo kiroueit - 1ocTyn ass MATEHTHBIMU yUPExK-
nosib3oBareneit PXTY mo ip-anpecam JICHUSIMU B PA3JIMYHBIX
HEOTrpaHUYeH CTpaHax MHpa U MpeJo-
10 31.12.2017 1. CTaBJICHHBIX IPAHTOB.

10 | ProQuest [TpuHaANEKHOCTD — CTOPOHHSSA
Dissertation and | PekBU3HTHI CyOIMIIEH3HOHHOTO baza manneix ProQuest
Theses Global norosopa — 'TIHTB Poccuwu, Jloroop Dissertation & Theses

Ne ProQuest /130 ot 01.04.2017 r. Global (PQDT Global)
Ccpuika Ha caiiT — aBTOPUTETHASI KOJUIEKLIMSI
http://www.proquest.com/products- u3 6oiee 3,5 MIIH.
services/pqdtglobal.html 3apyOeIKHBIX JTUCCEP-
Kon-Bo kitoueit - noctyn st Tauuu, ooiee 1,7 MIIH. U3
nosb3oBateneit PXTY o ip-axpecam KOTOPBIX MPEJICTABICHBI B
HeorpanuueH 110 31.12.2017 r. OJIHOM TEKCTE.

11 | American IIpuHauIeKHOCTE — CTOPOHHSA Komnexknus xxypHaioB 1o
Chemical PexBu3nTHI CyOIUIIEH3NOHHOTO XUMHH U XUMHUYECKON
Society norosopa — 'TIHTB Poccuwn, JloroBop | Texunomoruu Core +

Ne ACS /130 o1 01.03.2017 1. A3JareabCcTBa American
CchlaKka Ha caiT — Chemical Society
http://www.acs.org/content/acs/en.htmi

Kou-Bo kitouen - 1ocTymn i

nonb3oBarenei PXTY 1o ip-agpecam

HeorpanuueH a0 31.12.2017 r.

12 | American ITpuHaIEKHOCTD — CTOPOHHSASA
Institute of PexBu3nThl CyOIUIIEH3NOHHOTO Konnexnus xxypHanoB 1o
Physics (AIP) norosopa — ['TIHTB Poccun, JloroBop | TEXHUYECKUM H

Ne Science /130 ot 01.04.2017 r. €CTECTBEHHBIM HayKaM
Ccblika Ha caT — M3/1aTeNbCTBA
http://scitation.aip.org/ AMEpHKaHCKOTO

Koz-Bo kiroueit - goctyn st uHcTUTyTa Qusnku (AIP)
nonb3oBareneit PXTY mo ip-agpecam

HeorpanuyeH g0 31.12.2017 r.

13 | Science — [TpuHaIEKHOCTD — CTOPOHHSS Science — o1H U3 caMbIX
Hay4HbIN PexBu3NTHI CyOMUIIEH3NOHHOTO ABTOPHUTETHBIX
KypHaI norosopa — I'TIHTDB Poccun, Jlorosop aMEpPUKAHCKUX HAy4YHO-
(amexTpoHHasI Ne Science /130 ot 01.08.2017 . MONYJIIPHBIX KYPHAJIOB.

BEpCHUs HAYYHOU
0a3nl JaHHBIX
SCIENCE
ONLINE-
SCIENCE
NOW)
kommanuu The
American

CchllIKa Ha caT —
http://www.sciencemag.org/

Kou-Bo kitoueit - 1ocTymn s
noss3oBareneit PXTY mo ip-agpecam
HeorpannueH a0 31.12.2017 r.

HoBocTtu Hayku u
TEXHHKH, TIEPETOBBIE
TEXHOJIOTUH, TOCTHKEHUS
nporpecca, 00cykaeHue
aKTyaJIbHBIX TIpO0OJIeM U
MHOT0€ JIpYyroe.
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http://www.questel.orbit.com/
http://www.proquest.com/products-services/pqdtglobal.html
http://www.proquest.com/products-services/pqdtglobal.html
http://www.acs.org/content/acs/en.html
http://scitation.aip.org/
http://www.sciencemag.org/

Accociation for
Advancement of
Science

14 | Scopus [IpuHaIEKHOCTH CTOPOHHSS MynpTuAMCIUILITHHAPHAS
PexBusutel norosopa — I'TIHTD, pedeparuBHas u
cy0Jie1IeH3MOHHBIH 10oroBop Ne HayKoMeTpHuueckas 6aza
Scopus/076 ot 20.06.2016 . JAaHHBIX M31aTEeILCTBA
Ccpuika Ha cailT — ELSEVIER
http://www.scopus.com.

Koun-Bo kitoueit - qoctyn asis
nosib3oBareneit PXTY mo ip-anpecam
HeorpanuyeH 110 31.12.2017 r.
15 | Pecypcsl [IpuHan€eXHOCTH CTOPOHHSSA OTKpBIT JOCTYI K
MexayHapoaHo | PekBusutel qorosopa — I'TIHTD, pecypcam:
1 KOMIIAaHUU CyOJIMILIEH3UOHHBIN TOrOBOp WEB of SCIENCE -
Clarivate NeW0S/1035 ot 01.04.2017 . pedeparuBHas U
Analytics Cchbuika Ha CalT — HayKOMeTpH4IecKas 0aza
http://apps.webofknowledge.com/WOS | naHHBIX.
GeneralSearch_input.do?product=WO | MEDLINE -

S&search mode=GeneralSearch&SID=

R11j2TUYmdd7bUatOlJ&preferencesS

pedepaTuBHas 6a3za
JAHHBIX 110 MEIHUIIUHE.

aved=

Kou-Bo kiroueint - goctyn miis
nonb3oBareneit PXTY no ip-anpecam
HeorpanuueH a0 31.12.2017 r.
[IpuHa IeKHOCTh CTOPOHHSA

16 | CopaBouHo- I"apanT — cnpaBo4HO-

IIpaBoOBas PexBusutel norosopa- Ne31-393y- IIpaBOBasl CUCTEMA 110
cucreMa 223/2015 0T 01.06.2017 1. 3aKOHOJIaTEJIbCTBY
“TapanT» Ccpuika — http://www.garant.ru/ Poccuiickoii @eneparui.

Cymma norosopa - 512000-00
KonnuaecTBo Kiroden - 10CTyn A
nonb3oBareneit PXTY no ip-agpecam
10 01.06.2018 r.

BecniiaTHble apXuBHBIE KOJUIEKINHU, TPHOOpeTeHHbIle MUHOOPHAYKH /1715l By30B

ApxuB MsparenscrBa American Association for the Advancement of Science.lTaker
«Science Classic» 1880-1996

Apxus U3narenscrea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB m3narenscrBa Mucturyra dusuku (Benukoopuranust). Ilaker «Historical Archive
1874-1999» ¢ mepBOro BeINYCKA KayKI0ro sKypHana mo 1999, 1874-1999

ApxuB umsparensctBa Nature Publishing Group. ITaker «Nature» ¢ mepBOro BBIITYCKa
nepsoro Homepa o 2010, 1869-2010

ApxuB mznareanctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBINYCKA KayKIOT0 sKypHana mo 1995, 1849-1995

ApxuB msparenbctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBINYCKA KayKIOT0 sKypHana mo 1998, 1890-1998

Apxus m3pareabpctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbIIYCKa
KaKJI0ro JKypHazia 1mo 1996, 1798-1997

ApxuB m3garennscrsa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBOro BBITYCKa KaKA0ro sKypHaia mo 2011, 1827-2011

Apxus xypHaios Koponesckoro xumuueckoro oomrecrsa(RSC). 1841-2007
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http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://www.garant.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274

ApXMB _KOJUICKIIMM _ KYPHAJIOB AMEpUKAHCKOTro reodusndeckoro corsa (AGU),
npenocrapiseMblil u3nareabcTBoM Wiley Subscription Services, Inc. 1896-1996
BecniaTHbie opunmnanbHble OTKPbITHIE pecypebl UHTEpHeT:
1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o6benunser 6onee 10000 HaydHBIX KYpPHAJIOB 110 Pa3JIMYHBIM OTPACIsIM 3HAHUHN (OKOJIO
2 MWLTMOHOB cTaTeil) u3l34 crpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 6a3e pasmenieno 6onee 3000 KHUT MO pa3IUYHBIM OTPACIAM 3HAHHM, MPEIOCTABICHHBIX 122
Hay4HbIMHU U3/1aTEJIbCTBAMM.
3. BioMed Central https://www.biomedcentral.com/
ba3za nanupix BkitouaeT Oosiee 300 peneH3UpyeMbIX KYpHAJIOB O OMOMEIUIIMHE, METUIIUHE U
€CTEeCTBEHHBIM HayKaM. Bce craThu, pa3menieHHbIe B 0a3e, HaXOAATCS B CBOOOTHOM JIOCTYIIE.
4. DnexTpoHHBIH pecypce arXiv https://arxiv.org/
Kpynneiimmm OecrutaTHeId apXyB 3JEKTPOHHBIX HAYYHBIX MYOJUKAIMA MO paszenam (U3UKH,
MaTeMaTUKH, HHPOPMATHKH, MEXaHUKHU, acTpoHOMHH U Ouonoruu. Mmeercs mnoapoOHbIi
TEMaTHUYECKHUM KaTaJor ¥ BO3MOYKHOCTb [TOMCKA CTaTel 110 MHOYKECTBY KPUTEPHEB.
5. US Patent and Trademark Office (USPTQ) http://www.uspto.gov/
BenomcTBo no narentam u ToBapHbiM 3HaKaM CIIIA — USPTO — npenocraBnsier cBOOOAHBIIH
JOCTYN K aMEpUKAHCKHUM MaTeHTaM, OMyOIMKoBaHHBIM ¢ 1976 r. mo HacTosiee BpeMsi.
6. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[TaTents! (1100 maTeHTHBIC 3asBKK) Ooniee 50 HAIMOHANBHBIX U HECKOJIBKUX MEXKTyHAPOIHBIX
MaTEeHTHBIX 0I0pO, B T.4. noyiHble TeKCThl nateHToB CLA, Poccun, @panmuu, SAnonuu u ap.
7. denepanbHBIMA UHCTUTYT MIPOMBIIIUICHHOU COOCTBEHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
Nudopmannonnsie pecypebt DUIIC cBobomHOr0 noctyma:
-OnekTpoHHble OroiuieTeHn. M3o0perenus. [lone3nsie Moenm.
-OTKpBITBIE PEECTPHI POCCUIICKUX U300pEeTEHUH 1 3asIBOK Ha M300PETEHUSI.
-PedepaTsl poccuiickux maTeHTHBIX JOKyMEHTOB 3a 1994-2016 rr.
-ITonHbIE TEKCTHI POCCUNUCKUX MATEHTHBIX JOKYMEHTOB U3 MOCHI. OQUIl. OOJIeTEHS .

5.4. KoHTpO/1b Ka4ecTBa 0CBOCHHS NNPOrpaMMbl 0aKkajlaBpHuara.
OueHounble cpeacTBa

KonTponbs kadecTBa OCBOEHHsI IporpaMMbl OakajgaBpuaTa BKJIHOYaeT B ceOsl TEKyIIMH
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXYTOUHYI0O M UTOrOBYIO (TOCYJapCTBEHHYI0 MTOTOBYIO)
aTTeCTalMI0 00YUYaIOIIUXCS.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOECIEUMBAET OLICHUBAHME XOJa OCBOCHUS
JUCHMIUIMH M TPOXOXAEHHUS MPaKTHK, MPOMEXYTOUHas aTTecTalus OOyJarolluxcs —
OLICHMBAHHME TNPOMEKYTOUHBIX U OKOHUYATENIbHBIX PE3YyJIbTaTOB OOYYEHMsI MO JUCIUIUIMHAM,
IIPOXOKICHUSI TPAKTHUK, BBINIOJHEHNS HAYUHBIX UCCIICIOBAHUM.

[lepeueHb OLIEHOYHBIX CPEJICTB BKIIOYAIOT: KOHTPOJIbHBIE BOIIPOCHI U TUIIOBBIE 3aJaHUS
JUISL TIPAKTHYECKUX 3aHATUH, KOHTPOJIBHBIX padoT, 3a4€TOB U SK3aMEHOB, IPUMEPHYIO TEMATHKY
pedeparoB, KypcoBbIX palOOT; HHbIE (OPMbI KOHTPOJS, IO3BOJSIOLUINE OLEHUTh CTENEHb
c(OpMHPOBAHHOCTH KOMIeETeHIu oOyyaromuxcs. OlLieHOYHBbIE CPEJCTBAa MPEACTaBIECHBl B
pabounx mporpammax JTUCLHILIUH.

l'ocynapcTBeHHass MTOroBasi arTecTalusi OOydYarollerocst sBisieTcs 00s3aTelnbHOM U
OCYILIECTBIISIETCSI  TIOCJIE€  OCBOEHHUSl IporpaMMbl  OakajgaBpuaTa B IIOJHOM — OOBEMe.
['ocymapcTBeHHass WTOroBasi arTeCcTalus BKIIOYAET IIOATOTOBKY U 3alIUTy BBITYCKHOMN
KBaJIM(DUKALIMOHHOUN paboTHI.

6. PaGoune nporpaMMbl AMCUMILIMH

Paboure mporpaMMbl AUCITUTUIAH:
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46

HNHocTpaHHBIi S3bIK

dunocodus

Uctopus

dusnyeckas KyJabTypa ¥ CIOpT

OCHOBBI 5KOHOMHKH U YIIPABIIEHUS IPOU3BOJICTBOM
Marematuka

OO01ast U HeopraHuveckasi XuMus

Opranunueckasi XuMust

®duznka

. DKOJIOT U

. dusnyeckas xumus

. UmxenepHas rpaduka

. IIpuknanHas MexaHuka

. DJIEKTPOTEXHUKA U IPOMBILUIEHHAs JIEKTPOHUKA

. bezonacHOCTh KU3HEAEATEIbHOCTH

. Unpopmaruka

. MarepuanoBeaeHue 1 3a1UTa OT KOPPO3UU

. Crangaptuszanus u cepTudukaius

. Komno3unnonHeie Marepuaibl

. OU3HUKO-XUMUSI HAHOCTPYKTYPUPOBAaHHBIX MaTEpUaoOB

. Teopus BeposiTHOCTEN U MaTeMaTUyecKasi CTaTUCTUKA B HAHOMAaTepuasiax
. IIpaBoBeneHne

. JJabopatopubie pabOThI 110 OPraHUYECKON XUMHH

. Haueprarenbnas reomerpus

. ConnanbHble aCleKThl HAHOTEXHOJIOTUM

. lonoHUTEIbHBIE TIIaBbI (PU3UKH

. AHanTHYeCKas XUMHUS U (PU3NKO-XUMUYECKUE METO/Ibl aHAIIN3a B XUMHUYECKON

TEXHOJIOTUY HAHOMAaTEpUAJIOB
®u3nka KOHICHCUPOBAHHOIO COCTOSIHUS

JlabopaTopHblie paboThI 110 GU3HUUECKON XUMUU HAHOMATEPHAJIOB

Oprannyeckast XuMuUs B TEXHOJIOTUA HAHOMAaTEPHAJIOB

Komnnonanas xumusi B XUMUYECKOW TEXHOJIOTMH HAaHOMATEPHAaJIOB

IIpoueccel 1 annapaTel XUMUYECKON TEXHOJIOTMH

I"azoda3zHbie mpolecchl Moay4yeHUs HAHOMaTePHUaJIoB

XKunkogazHele METOABI CHHTE3a HAHOMATEPUAJIOB

MeTtoab! 1 TpuOOPHI 1711 U3yUEHHUS] HAHOYACTULl U HAHOMAaTEepHajIoB

buonornueckne HaHOCTPYKTYPbI

DneKTUBHBIE KypChl IO (pU3NUECKON KYJIbType

Pycckuii A3bIK U KyIbTypa peuu

Kyneryponorus

BrruncnuTenbHas MaTeEMaTHKaA B TEXHOJIOTMA HAHOMATEPHAJIOB

JluckpeTHas MaTeMaTHKa B HaHOMaTepuasax

dusnyeckas XUMHUs1 HAHOMaTEPHUAJIOB

OU3NKO-XUMUYECKUE METObI aHAJIN3a B XUMHUUECKON TEXHOJIOTUH HAaHOMATepHaJloB
OOm1ast XuMHYecKasi TEXHOJIOTUS TIPOU3BOCTBA HAHOMATEPHAJIOB U HAHOCHCTEM
Cucremsl ynpaBieHUs IPOIECCAMU MOJIyY€HUs HAaHOMAaTEepHaJIOB

. 30H10Basi MUKPOCKOIIUS
47.
48.
49.
50.
51.

Tepmudeckuil aHan3 HaHOMATEPHAIIOB

Mertobl na3zepHoi JUQpaKIuu U H3y4eHUs] HAHOMAaTepUaJIOB
VYriepoaHsle HAaHOMaTEPHUAIIBI

Hanomatepuainsl B papmarieBTHKE

Tokcukonorus 1 HAHOTOKCUKOJIOT U
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52. MarauTHble HaHOMATEePUAITBI

53. IlonumepHble HAHOKOMIIO3UTHI

54. TexHuka HAy4YHOTO TIEPEBOJIA

55. I'pammaTHKa HHOCTPAHHOTO SI3bIKA

56. YueOHas npakTuka: IIpakTuka 1o rnojiydeHuro NepBUYHBIX NPOGECCHOHATIBHBIX YMEHUM
Y HAaBBIKOB

57. IlpousBoacTBeHHas npakTtuka: [IpakTuka no nosyyeHuro npoeCCUOHAIbHBIX YMEHUHN U
OTBITa TPO(ECCUOHATIBHOM IeATEFHOCTH (B TOM YHCIIE TEXHOJIOTHYECKas IPAKTHUKA)

58. TlpenaumnioMHas mpakTHKa

59. IlpousBoacTBeHHas nmpakThka: HaydHno-uccinenoBaTensckas paborta

60. 3amuTa BHITYCKHOM KBaJIM(UKALIMOHHON paboThl, BKJIIOYas IOATOTOBKY K IIpOLeype
3alLUTHI U TPOILETYPY 3aIUTHI

61. IlepeBo Hay4YHO-TEXHUYECKOI JTUTEpaTyphI

62. I'paxxanckas 3aInTa B Ype3BBIYAHHBIX CUTYALUSIX

Bxomsammx B OOIl mo wnampaBnenwio moaroroBku 28.03.03 Hanomarepuansl, mpoduiib
«XUMUYeCKash TEXHOJOTHsS HAHOMATCPUAIIOB», BBIIOJHEHBI B BHJE OTIEIBHBIX JOKYMEHTOB,
SBJISIFOIUXCST HEOThemJieMol yacTbio ganHoi OOIN.

7. OneHoYHbIe MaTEePHUAJIbI

OneHoYHbIe MaTEPUAJIbI 10 TUCHUIUIMHAM:
WNuoctpaHHbIN S3bIK
dunocodus
Hcropus
dusnyeckas KyJapTypa U CIIOpT
OCHOBBI 5KOHOMUKH U yTIPaBJICHHSI IPOU3BOICTBOM
Marematuka
OO01as U HeopraHudeckasi XuMus
Oprannueckasi XUMust
dusuka
. OKoJI0THUA
. Dusnueckas XUMH
. UmxenepHas rpaduka
. [Ipuknagnas MexaHuka
. DJIEKTPOTEXHUKA U MPOMBILUIEHHAs JIEKTPOHHUKA
. be3omacHOCTb KNU3HENEATENBHOCTH
. Uudopmaruka
. MarepuanoBeneHue 1 3auTa OT KOPpPO3UU
. Crangaptusanus u cepTuduKaius
. Kommnozutinonnsie Matepuabl
. OU3HUKO-XUMUSI HAHOCTPYKTYPUPOBAaHHBIX MaTepUaoB
. Teopust BepoATHOCTE U MaTeMaTU4YecKasi CTAaTUCTUKA B HAHOMaTepuanax
. IIpaBoBenieHnE
. JJaGopaTopHble pabOThI 10 OPraHUYECKON XUMHUH
. HauepraTenbnas reomerpus
. ConnanbHble aCMIeKThl HAHOTEXHOJIOTUA
26. JlomoTHUTENTEHBIE TIaBBl (PU3UKU
27. Ananutnyeckasi XuMus U GU3UKO-XMMHYECKHE METO bl aHaTN3a B XUMHUYECKOM
TE€XHOJIOTMM HAaHOMAaTEepUaJOB
28. du3KKa KOHIEHCUPOBAHHOTO COCTOSIHUS
29. JTabopaTopHbIe pabOTHI 110 (PHU3NIECKON XMMUN HAHOMATEPHATIOB
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.

57.
58.
59.
60.

61.
62.

Opranudeckas XuMUs B TEXHOJIOTHA HAHOMAaTEPHUAJIOB
KomnonaHas xumusi B XUMUYECKON TEXHOJIOIMM HAHOMATEPHAIOB
IIpoueccel n annapaTel XUMUYECKON TEXHOJIOTMH

I"a3o¢aznbie mporiecchl MOay4YeHNsI HAHOMATEPHAJIOB
XKunkogazHele METOABI CHHTE3a HAHOMATEPUAJIOB

Metoab!l 1 TpUOOPHI AT U3YUEHUST HAHOYACTHI] U HAHOMATEPHUAJIOB
buonornyeckne HaHOCTPYKTYPbI

DJEeKTUBHBIE KYPCHI 10 (PU3MYECKON KYIbTYpPE

Pycckuii sI3bIK ¥ KyJIbTypa peuu

Kyneryponorus

BrruncnuTenbHas MaTeMaTHKaA B TEXHOJIOTHA HAHOMATEPHAJIOB
JluckpeTHas MaTeMaTHKa B HaHOMaTepuasax

dusnyeckas XUMHUs HAHOMAaTEPUAJIOB

DU3NKO-XUMUYECKUE METO/bI aHAJIN3a B XUMUUECKON TEXHOJIOTUH HAHOMATEPHaJIOB
OOw1ast XuMHYECKasi TEXHOJIOTUS IIPOU3BOJCTBA HAHOMATEPHAJIOB U HAHOCUCTEM
CucreMsl ynpaBieHUs IPOLECCAMHU T0JIyYE€HUS HAHOMATEPHAJIOB
30H10Basi MUKPOCKOIIHS

TepMudeckuil aHanu3 HaHOMATEPUAIIOB

Mertobl 1azepHoi qU(pakLuy U H3y4eHUs] HAHOMaTepUaoB
VYriepoaHble HAHOMATEPHUAIIBI

Hanomarepuaisl B papmarieBTHKE

Tokcuko0rus 1 HAHOTOKCUKOJIOTUSI

MarauTHble HAaHOMaTEpUAJIbI

[TonnMepHbIE HAHOKOMITO3UTBI

TexHuKa Hay4yHOTrO NepeBoaa

['pamMMmaTHKa THOCTPAHHOT'O S3bIKA

VYyeOnas npaktuka: [IpakTka 1Mo moiay4eHuIo NepBUYHBIX MPO(ECcCCHOHAIBHBIX YMEHUN

1 HAaBBIKOB

HpOI/ISBOHCTBeHHaﬂ IIpaKTHUKa: HpaKTI/IKa 10 MOJIYYCHHUIO HpO(I)eCCI/IOHaJ'ILHLIX YMCHI/Iﬁ n

OTbITa MPOPECCUOHATBHON AESITETLHOCTH (B TOM YHCIIE TEXHOJIOTUYECKasi IPAKTHKA)
[IpennunuiomHas npakTuka
ITponsBoacTBeHHas npaktuka: HaydHo-uccnenosarensckas padora

3aH_[I/ITa BBIHYCKHOﬁ KBaHH(I)HKaHHOHHOﬁ pa6OTBI, BKJIFOYas MOATOTOBKY K IpoueaAype

3alIUThI U TPOLEAYPY 3AIIUTHI
[IepeBon Hay4YHO-TEXHUUYECKOM JTUTEPATYPHI
['paxxmanckas 3ammTa B Ype3BbIYAWHBIX CUTYALHSAX

Bxomsammx B OOIl mo wnampaBinenwro moarotroBku 28.03.03 Hawnomarepuansl, mpoduiib
«XUMHYECKass TEXHOJOTHs HaHOMATEpUAIOBY», BBIOJHEHBI B BHJE OTIEIbHBIX JIOKYMEHTOB,
SBJISTFOIITUXCST HEOTheMJieMol yacThio ganHoi OOII.

NoabkowhE

8. Meroauyeckue MaTepuaJbl 0 AMCUUIJIMHAM
MeTO)II/I'-IeCKI/Ie MaTepI/IaJ'II)I 10 U CIOUIIJIIMHAM:

WNHOCTpaHHBIN S3bIK

dunocodus

Hcropus

duznueckas KyJlbTypa U CIOPT

OCHOBBI 5KOHOMHKH W yIPABIICHUS IPOU3BOJICTBOM
MartemaTuka

OO6m1ast 1 HeOpraHUYECcKask XUMHUS
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11.

12

28.
29.
30.
31.
32.
33.
34.
. MeTtop! ¥ puOOPEI IS M3Y4eHHs HAHOYACTHUI] 1 HAHOMATEPHAIOB
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.

35

Opranuueckasi XuMust
dusnka

DKonIoTrus
duznyeckas XUMHUS

. UmxenepHas rpaduka
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

[IpukiiagHas MexaHuka

DNEeKTPOTEXHUKA U TPOMBIIICHHAS 3JIEKTPOHUKA

be3onacHoCTh KU3HEAEATETBHOCTH

HNudopmaruka

MarepuanoBeeHue U 3a11UTa OT KOPPO3UHU

Crangapruzanus u cepTuduKanus

Komno3unmonHeie MaTepuaibl

@U3HKO-XMMHUSI HAHOCTPYKTYPUPOBAHHBIX MAaTE€pUaIOB

Teopust BEpOATHOCTEN U MaTEMATUYECKAs! CTATUCTUKA B HAHOMAaTeprUaiax
[IpaBoBeneHne

JIaboparopHble pabOTHI 10 OPraHUIECCKON XUMHH
HaueprarenbHas reomerpust

CouunanbHble aCEKThl HAHOTEXHOJIOT U

JlononHUTENbHBIE TTaBbl (PU3UKU

AHanmuTHyeckast XuMusi 1 (PU3NKO-XUMUYECKHE METO/IbI aHAJIN3a B XUMHUYECKOM
TEXHOJIOTMY HAHOMAaTepUajoB

®u3uKa KOHJECHCUPOBAHHOTO COCTOSTHUS

JIaGoparopHblie pabOThI 10 PUINYECKON XMMHH HAHOMATEPUAJIOB
Opranunueckast XMMHsI B TEXHOJIOTUHA HAaHOMAaTEPHAJIOB
KomnnounHas xuMus B XUMUYECKOW TEXHOJIOTMH HAHOMAaTepUaoB
[Ipoueccsl n anmaparsl XUMUYECKOW TEXHOJIOTHUU

I"azodaszubie mpolecchl MoMydyeHus: HAHOMaTEPHUAaIOB
KunkodazHbie METOIBI CHHTE3a HAHOMATEPHAIIOB

buonoruueckne HaHOCTPYKTYpbI

DJeKTUBHBIE KYpCHI IO (PU3UYECKON KYIbTYpe

Pyccknii s13b1K 1 KynbTypa pedn

Kynstyponorus

BoruncnuTenbHas MaTeMaTHKa B TEXHOJIOTMHA HAHOMATEPHAIOB

JluckpeTHas MaTeMaTHKa B HAHOMaTepHuasax

duznyeckas XMMHUs HAHOMaTEPHUAJIOB

DU3NKO-XUMUYECKUE METOABI aHAJIN3a B XUMUYECKON TEXHOJIOTUH HAHOMATEPHAJIOB
OO01as XuMHUYecKast TEXHOJIOTHSI POU3BO/ICTBA HAHOMATEPHAIOB M HAHOCUCTEM
Cucremsl ynpaBieHHUs IPOLECCAMHU MTOJIyYE€HUsI HAHOMATEPHAJIOB

30H10Basi MUKPOCKOIIUS

TepMuyeckuil aHanu3 HaHOMAaTEPHATIOB

MeTtopl nazepHOl AUPPaKIMK I U3YUEHHUsS] HAHOMAaTEepUaJloB

VYriepoaHble HAHOMATEPHAIIbI

Hanomarepuaisl B papmarieBTHKe

Tokcukom0rus 1 HAHOTOKCUKOJIOTHS

MarauTtHble HaHOMaTepUabl

[TonmnMepHbIE HAHOKOMITO3UTBI

TexHrka Hay4HOro epeBoia

I'paMMaTHKa THOCTPAHHOT'O SA3bIKA

VYyeOnas npaktuka: [IpakTuka 1o noiay4eHuIo NepBUYHBIX MPO(PECCHOHAIBHBIX YMEHUN
Y HaBBIKOB
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57. I[IponsBoacTBeHHAs NpakTuka: [IpakTrka 1Mo moaydeHuto mpopecCHOHANBHBIX YMEHUH 1
OTIbITa TPO(PECCUOHATILHOM IEeATEIFHOCTH (B TOM YHCIIE TEXHOJIOTHYECKas IPAKTUKA)

58. TlpenaumnioMHas mpakTHKa

59. IlpousBoacTBeHHas nmpakThka: HaydHno-uccnempoBaTensckas pabora

60. 3amuTa BBITYCKHOM KBAJTM(PUKAIIMOHHON pabOThI, BKIIFOUYAs IIOATOTOBKY K MPOIEIype
3alUTHI U TPOLETYPY 3aIIUTHI

61. [lepeBo; HAYYHO-TEXHUYECKOI JTUTEPATYPHI

62. I'paxxmanckas 3aIuTa B Ype3BBIYAHBIX CUTYaLUSIX

Bxomsammx B OOIl mo wnampaBnenwio moaroroBku 28.03.03 Hanomarepuansl, mpoduiib

«XHUMHYECKass TEXHOJIOTHS HAaHOMAaTCPUAIOBY», BBIMOJHCHBI B BHJIE OTICIBHBIX JIOKYMEHTOB,
SIBJIFOLIAXCSI HEOTHEMIIEMON YacThio qanuoii OOII.
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HHaekc ] CoaspXaH He [ Tun
OK-1 knocobHOCTE MCI‘IC'I'ﬂbBOBaTb OCHOBB PUNOCOPCKUX 3HaHMﬁ, aHaMM3WPOEaTE MaeHbE 3Tanbl U ZaKOHOMEPHOCTH UCTOPHUECKOrO pasenTusa 4nsd OCO3HaHKW counaanoﬁ oK
SHAUMMOCTH CBOEH AeATENbHOCTH
51.6.02 kDunocodua
51.6.03 HcTopua
52.6.04(Ma} MpeaaunnCcMHaA NPaKTHKAE
653.6.01 BaWHTa BLINYCKHOH KBANWW KAUWOHHOH paBoThl, BKNIOYEA NOArCTOBKY K N POUSAYPE 3AWMHTLI H NPOUEAYPY Z3LWHTEI
IOK-Z KNOCOBHOCTE UENONB30BATE OCHOBBE SKOHOMWUUECKUX 3HAHWIA NP OLEHKE 3EPEKTUEHOCTU PEIYNETATOR AEATENEHOCTH B pasMUHbIX cepax QK
61.6.45 FJCHOBBI 3KCHOMHKH W YNPaBNEHWA NPCHIBCACTECM
62.B.02(M) MPoM3BOACTBEHHAA NPAKTHKAE: MNPAKTHKE NG NONYYEH WD NPODECCHOHANBHLIX YMEHWH W ONLITA NPXKPECCHOHANBHON AEATENLHCCTH (B TOM YHCNE TEXHONOrHUECKAA NPaKTHKE)
E2.6.04(MNa) Mp2aaMnNCMHAA NPEKTHKA
63.6.41 BaWKTa BLINYCKHOH KBANWdW KAUWOHHOH PaGoThl, BKNIOYEA NOArCTCEKY K N PCUSAYPE SAWHTE H NPOUEAYPY S3LWHTEI
oK-3 CI'IOCOEHDETb K KOMMYHHMKaLIMK B YCTHOM M NUCBMEHHOM (OpMax Ha PYCCKOM M MHOCTPaHHOM S3blKax AN peleHWs 3a7au MEXTUUHOCTHOTO W MEXKYETYPHOO oK
B3l MOAenc TN
E51.6.01 MHCCTPaHHIN A3bIK
51.6.46.41.01 PyCCKM I ASBIK W KYNBTYPE PEYM
51.6.4E6.01.02 KyneTyponorua
61.6.16.058.41 [TeXHWKA HAayYyHOre nepeBoaa
51.6.4B6.09.02 MPaMMaTHKE HWHCOCTPAHHOS A3bIKA
B2.B.01(Y) [YueEHan npakTHKka: MPakTHKE NG NONYYEHWIO NEPBHYHLIX NPChECCHOHANEHBIX YMEHWH W HABLIKOE
B62.B.02(M) MNpoW3BCACTEEHHAA NPAKTHKA: MPaKkTHKA NC NONYYEH W0 NPChECCHOHANBHBIX YMEHWH W ONLITA NPohECCUMOHANBHOH ABATENLHOCTH (B TOM UHCNE TEXHONOrHYECK3A NPAKTHKAE)
62.6.43(M) MpCHZBCACTBEHHAA NPAKTHKE: HayYHC-HCCNeACBaTenwckan patoTa
E2.6.04(MNa} MpeaaMnNCMHAA NPEKTHKAE
653.6.01 BaWKMTa BLINYCKHOH KBANWDW KAUWOHHOH PaGoThl, BKNIOYEA NOArOTOBKY K N POUSAYPE 3AWHTEI H NPOUEAYPY Z3IUHTEI
kT, B.01 MepeBoa HAYYHC-TEXHHYECKOH NWTEPaTy Pl
|0K4 kNOCOBHOCTE paboTaTh B KOMaHge, TONEPaHTHO BOCNPUHUMAS COLManbHbIE, STHUUECKWUE, KOHMECCMOHANBHBIE M KYNETYPHbLIE paznuuuns QK
51.6.08 [JpraH H4eckan XMMKHA
E52.B.01(Y) [YueEHan npakTHKka: MPaKTHKE NG NONYYEHWIO NEPBHYHLIX NPChECCHOHANEHBIX YMEHWH W HABLIKCE
B2.6.02(M) MPCHBCACTBEHHAA NPAKTHKA: MPaKTH K NG NCNYYEH IO NPCKPECCHOHANBHBIX YMEHWH W CNBITA NPCPECCHOHANEHOH ABATENLHOCTH (B TOM YHCNE TEXHONCrHYECKAA NPAKTHKE)
B2.B.43(M) MpOH3BCACTEEHHAA NPAKTHKA: HAYYHC-HCCNEACBaTENbCKaA padoTa
52.6.04(Ma} MpeaaunNCMHaA NPaKTHKAE
653.6.01 BaWKHTa BRINYCKHOH KBANUdM KAUWWOHHCH PaGoThl, BKNIOYEA NOArCTCBKY K N PCUSAYPE SAWHTE H NPOUSAYPY 33LWHTEI
IOK-S kNocObHOCTE K CaMOOpraHM3aLni U CamootpazoBEaHuio QK
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WHagkc £onepaH e [ Tun
51.6.04 KDUEHUYECKEA KYNLTYPa W CNOPT
51.6.08 fJpran HYeckan XMMKUA
B51.6.20 kD UZHKC-XHMHA HAHCCTPYKTYPHPCBAHHBIX MATEPHANoE
61.6.17 DNEeKTHBHLIE AHCUHN NKHHLI NG DHIHYETKSH KYNBTYPE H CNOPTY
62.6.41(Y) [YueEHaA NpakTHKa: MPaKTHKE NG NCNYYEHKIO NEPBHYHEIX NPCPECCHOHANBHBIX YMEHWH W HABLIKCE
62.B.02(M) MpPoM3BOACTBEHHAA NPEKTHKAE: MPAKTHKE NO NONYYEH WD NPODECCHOHANBHLIX YMEHHH W ONLITE NPXPECCHOHANBHON AEATENLHOCTH (B TOM YHCNE TEXHONOrHYECKAA NPaKTHKE)
62.B.03(M) MpPCHIBCACTEEHHARA NPAKTHKA: HayyHo-WCCneaceaTensnckan patota
62.B.04(Ma} MpeaaunNCMHaA NPaKTHKE
63.6.01 BaWKTa BLINYCKHOH KBANWM KAUWOHHOH PaBoThl, BKNIOYEA NOArCTOBKY K N POUSAYPE 3AWHTEI H NPOUEAYPY S3LWUHTEI
IOK-S KNOocObHOCTE MCNONB20EATE O6LENPABOBDLIE 3HAHKWS B PazNUUHLIX Cdepax 4eaTenbHOCTH I QK
61.6.02 MpascaeaeHue
62.B.41(Y) [YyeEHaA NpakTHKa: MPaKTHKE NG NCNYYEHHIO NEPBHYHLIX NPCDECCHOHANBHLIX YMEHWH W HABLIKCE
62.B.02(M) MpCHIBCACTEEHHAA NPAKTHKA: MPaKTHKA NC NONYUYEH WID NPCKhECCHOHANBHEIX YMEHWH W CNLITA NPChECCHOHANBLHOH ABATENLHCCTH (B TOM UHCNE TEXHONOrHYECKaA NPaKTHKAE)
B2.B.03(M) MpoH3BCACTBEHHAA NPAKTHKA: HaydHC-HCCneacBeaTensckaa padota
62.B.04(Ma) Mp2aaunnNoMHaa NPaKTHKE
63.6.41 [33WHT3 BLINYCKHOH KBANWDH KAUMCHHOH PaBoThl, BKNIOYEA NCATCTOBEKY K N POUEAYPE S3IWHTE H NPCUEAYPY S3WHTLI
IOK-? kNocobHOCTL NOAAEPKMBATE AOMKHBIA YPOBEHD (PUIMUECKON NOATOTOBISHHICTH ANa abecnedeHust MONHOLEHHON COLManbHON M NPOMeccMOHaNbHON AeITenbHICTH I QK
61.6.04 KDUIHYECKAA KYNbTYPE W CNCPT
61.6.17 DNekTHBHLIE AHCUWN NKHHLI NG DHIHYECKOH KYNETYPE W CNOPTY
B62.B.02(M) MNpCHIBCACTBEHHAA NPAKTHKA: MPaKTHKA NC NONYYEH WD NPCKhECCHOHANBHBIX YMEHWH W CNLITA NPChECCHOHANLHOH ABATENLHCCTH (B TOM YWCNE TEXHONOTHYECK3A NPaKTHKAE)
B62.B.03(M) MpoH3BCACTBEHHAA NPAKTHKA: HaydHC-HCCneacBaTensckaa padota
62.6.04(Ma} Mp2aaunnoMHaA NPaKTHKE
653.6.01 BaWKMTa BLINYCKHOH KBANWDW KAUMOHHOH pagoThl, BKNIOYEA NOArOTOBKY K N POUSAYPE 3AWHTEI H NPOUEAYPY Z3LWUHTEI
IOK-S kNOcOBHOCTE MCNONB3OBATE NPHUEMbI NEPEAH NOMILWM, METOAL SalMTH B YCIKBUSEX UPe3BblUaliHbiX CUTYaLMi | QK
51.6.15 B230NaCHOCTh MHIHEASATENLH CLTH
52.B.42(M}) MpoW3BOACTEEHHAA NPAKTHKA: MPaKTHKA NG NONYUYEH WD NPChECCHOHANBHBIX YMEHWH W ONLITA NPohECCHOHANLHOH ABATENLHOCTH (B TOM UHCNE TEXHONOrHYECKEA NPAKTHKAE)
62.B.43(MN;) [pPCHZBCACTBEHHAA NPAKTHKA: HAYYHC-HCCNEeACBaTENLCKAA patoTa
62.6.04(MNa} MpeaaMnNCMHAA NPaKTHKE
63.6.01 BaWHTA BLINYCKHOH KBANWdM KAUWWCHHOH PaBoThl, BKNIOYEA NOATCTCEKY K N PCUSAYPE SAWKHTE H NPOUEAYPY S3LWHTEI
kpTA.B.02 PaMadHCKAA 33WNHTE B YPESBLINAHHLIX CHTYELHAX
IOK-Q kNOcOBHOCTE K KYNBETYPHOMY MBILNEHUIO, K 0606 WEHHIO, aHanu3y, BOCNPUSITUIO MHEOPMaLIMM, NOCTAHOBKE LENW U BuIBODY NYTeH e JOCTHXKEHHS | QK
51.6.02 kD unocodua
61.6.0& MaTEMaTH K3
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WHagkc £onepaH e [ Tun
51.6.08 KJpraH H4eckan XMMHA
51.6.09 KDHzHKE
B51.6.20 kD UZHKC-XHMHA HAHCCTPYKTYPHPCBAHHBIX MATEPHANoE
61.6.04 HauepTaTentHaa recMeTpHAa
E1.6.06 1oNCNHUTENBHBIE raBkl DHIHKK
52.B.01(Y) [YueEHaa npakTHKa: MPaKTHKA NG NONYYEHWIO NEPBHYHLIX NPChECCHOHANEHBIX YMEHWH W HABLIKOE
B62.B.02(M) MpoHIBCACTEEHHAA NPAKTHKA: MPaKTHKA NC NONYUYEH WD NPCKhECCHOHANBHEIX YMEHWH W ONLITA NPohECCHOHANEHOH ABATENLHOCTH (B TOM UHCNE TEXHONOTHYECKaA NPaKTHKAE)
62.B.43(MN;) MpCoH3BOACTBEHHAA NPAKTHKA: HaydHC-HCCNeacBaTensckaa padota
E2.6.04(MNa) Mp2aaMnNCMHAA NPEKTHKE
653.6.41 BaWKTa BRINYCKHOH KBANWdM KAUWWOHHCH PaBoThl, BKNIOYEA NCATCTCEKY K NPCUSAYPE ZAWKHTE H NPOUEAYPY S3LWHTEI
IOK-l{) KNocObHOCTE NOTMUECKW BEPHO, apryMEHTUPOBAHO U SKHO CTPOUTE YCTHYIO M MUCEMEHHYIO pedb QK
61.6.06.41.41 PyCCKH M ASBIK W KYNBTYPE PEYM
51.6.46.041.02 KyneTyponorua
B2.B.01(Y) [YueEHaa npakTHKa: MPaKTHKE NG NONYYEHWIO NEPBHYHLIX NPChECCHOHANEHBIX YMEHWH W HABLIKCE
62.6.02(M) MPCoH3BOACTEEHHAA NPEKTHKA: MPAKTHKE NG NONYYEH WD NPCKDECCHOHANBHBIX YMEHWH W ONBITA NPXKhECCHOHANEHOH AEATENLHCCTH (B TOM YHCNE TEXHONCrHUSCKAA NPaKTHKE)
62.B.43(M;) MPCHIBCACTEEHHAA NPAKTHKA: HayyHO-HCCNeACBaTenwCkan patoTa
E2.6.04(MNa) Mp2aaMnNCMHAA NPEKTHKA
53.6.41 3aWKHTa BRINYCKHOH KBANWdW KAUWWOHHOH PaBoThI, BKNIOYEA NOATCTCEKY K N PCUSAYPE 3AWHTEN H NPOUSAYPY S3LWHTEI
IOK-l 1 kNOCOBHOCTE HAXOAWTE OPraHU3aLMOHHO-YNPABNEHUECKUE PELIeHUS] B HECTAHAAPTHLIX CUTYaLMSIX M FOTOBHOCTE HECTH 38 HUX OTBETCTBEHHOCTE QK
61.6.05 FJCHOBBI SKCHOMWKM W YNPaBNEHWA NPCHIBCACTECM
B2.B.01(Y) [YueBHan npakTHka: MPaKTHKE NG NONYYEHWIO NEPBHYHLIX NPChECCHOHANBHBIX YMEHWH W HABLIKOE
62.6.02(M) MPCoM3BOACTEEHHAA NPAKTHKA: MPAKTHKE NOC NONYUEH WD NPCDECCHOHANBHLIX YMEHWH W ONLITA NPohECCHOHANEHOW AEATENLHOCTH (B TOM YHCNE TEXHONCrHYECKA NPaKTHKE)
62.6.43(M;) MpPCHIBCACTEEHHAA NPAKTHKA: HAyYHC-HCCNeACBaTaNbCKaA patoTa
62.6.04(MNa) Mp=aaMnNCMHaA NPEKTHKE
653.6.01 [33WHTa BLINYCKHOH KBANWDH KAUMCHHOH PagoThl, BKNIOYEA NOAFCTOBEKY K N POUEAYPE 33IWHTEL H NPCUEAYPY S3WHTLI
IOK-12 KNOCOBHOCTE KPMTHUECKKM OLEHWEATE CBOW AOCTOMHCTEA M HEAOCTATKM, HaMedaTk MyTH WU BbiBMpaTE CPeACTEa PAZEMTUS AOCTOMHCTE U YCTPaAHEHKUsl HEZOCTaTKOE QK
61.6.42 KDunocodma
62.B.01(Y) [YueGHaA npakTHKa: MPaKTHKE NC NONYYEHWIO NEPBHYHLIX NPOKHECCHOHANEHBIX YMEHHH W HABLIKOE
B62.B.02(M) MNpoH3BCACTEEHHAA NPAKTHKA: MPaKTHKA NC NONYUYEH WD NPChECCHOHANBHBIX YMEHWH W CONLITA NPohECCHOHANLHOH ABATENLHOCTH (B TOM YHCNE TEXHONOTHYECK3A NPAKTHKAE)
B2.B.043(M) MpoHIBOACTESHHAA NPAKTHKA: HayyHo-HoCneaceaTensckan padorta
E2.6.04(MNa) MpeaaMNNCMHAA NPEKTHKE
653.6.01 [331WHTE BLINYCKHOH KBANWDH KAUMCHHOH pagoThl, BKNIOYEA NOArCTOBEKY K N POUEAYPE S3IWHTE H NPCUEAYPY S3WHTLI
IOK-l 3 KNOCOBHOCTE COZHABAT L COLMANEHYIO 3HAUMMOCTE CBOEH ByAYLWeN Npodeccui, BNageHue BoCOKON MOTHEALWEN K BRINOMHEHUIO NPOMeCcMOHanbHOM AesSTenbHOCTH | QK
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WHaskc {onspaH ue I Tun
51.6.45 F-oUMaNbHBIE 3CNEKTEI HAHCTEXHONCIHA
B2.B.01(Y) [YueGHaA npakTHKa: MpaKkTHKE NC NONYYEHWID NEPBHYHLIX NPCHECCHOHANBHLIX YMEHWH W HABLIKCE
B2.B.02(M) MpPoWSBCACTEEHHAA NPAKTHKA: MPaKTHKA NC NONYUYEH W0 NPChECCHOHANBHEIX YMEHWH W CNLITA NPohECCHOHANLHOH ABATENLHOCTH (B TOM UWCNE TEXHONOrHYECK3A NPaKTHKAE)
52.B.43(M}) MpoH3BCACTBEHHAA NPAKTHKA: HAayYHC-HCCNEACBaTeNwCKaA padoTa
62.6.04(MNa} Mp=aaMnNCMHAA NPEKTHKE
63.6.01 BaWKTa BEINYCKHOH KBANWDW KAUWOHHOH paBoThl, BKNIOYEA NCArOTOBKY K N POUSAYPE 3AWMHTLI H NPOUEAYPY Z3LWHTEI
OK-14 kNocOBHOCTE NOHWMATE CYIUHOCTE M 3HAUEHKHE MHGOPMaLWMK B DaBBHTMVM COBPEMEHHOrO MHAOPMaUMOHHOrO O6ILECTEA, COBH&B?TE:-?I‘I&CHO(TM W Y¥rposnl, BOSHWKaoWWe oK
BATOM Npouecce, CobniogaTe OCHOBHbIE TPeBOBaHU MHEOPMAUMOHHON BE30NacHOCTH, B TOM UACNE 3allMThl racyAapcTBEHHON TallHb
61.6.16 MHpopMaTka
62.B.43(M) MpoH3BCACTEEHHAA NPAKTHKA: HAay4HC-HCCNeACBaTensCkaa padoTa
E2.6.04(MNa) Mp2aaMnNCMHAA NPEKTHKA
63.6.41 BaWKTa BLINYCKHOH KBANWdW KAUWOHHOH PaGoThl, BKNIOYEA NOArCTCEKY K N PCUSAYPE SAWHTE H NPOUEAYPY S3LWHTEI
oK-15 ke NOCOBHOCTE NPUMEHSITE CISHCIBHHE METOAbI, CNOCOBbl M CPEACTEA NOMUEHHS, XPaHeHWs, NepepaboTKM WHEOpPMaLKMK, HaBbIKW paboThl ¢ KOMNBLIOTEPOM Kak CPeaeTBOM oK
hTpaeneHus HhbopMmauuein
EB1.6.16 MHdopMaTHka
B62.B.03(M) MPCHZBCACTBEHHAA NPAKTHKA: HayyHo-HCCneaceaTennckan patota
52.6.04(Ma) MpeaaunnNoMH3A NPaKTHKE
63.6.41 [331WHTa BLINYCKHOH KBANWH KAUMCHHCH PagoThl, BKNIOYEA NCATCTOREKY K N PoUEAYPE S3WWHTEN H NPCUEAYPY S3WHTLI
IOK-16 knocobHOCTL paboTath ¢ MHGOPMaUMel B roGanbHbi KOMNBIOTEPHBEX CETSIX QK
B1.6.16 MHdopMaTHka
62.B.43(MN;) MpPCHIBCACTBEHHAA NPAKTHKE: HayyHC-HCCNeACBaTeNbIKaA patoTa
E2.6.04(MNa) MpeaaMnNCMHAA NPEKTHKE
E3.6.41 BaWKTa BLINYCKHOH KBANWdH KAUWWOHHOH PaBoThl, BKNIOYEA NCArCTCEKY K N PCUSAYPE ZAWHTE H NPOUEAYPY 33LWHTEI
IOK-17 KNOCOBHOCTE NPUMEHSITE CPEACTEA CAMOCTOATENEHOMO, METOAMUECKKM NPABUNEHOMO UCMONEI0BAHWA METOA0B U3MUECKOrO BOCMMTAHUA W YKPENNeHus 300pOBLs QK
61.6.04 KDUIHYECKAA KYNbTYPa W CNCPT
61.B.17 DNeKTHBHLIE AHCUMN NKHHLI NG DHIHYECKOH KYNETYPE W CNOPTY
B2.B.43(M) MpoH3BCACTEEHHAA NPAKTHKA: HayyHo-HCCneaceaTensckaa padota
B2.B.04(Ma} MpeaaunnoMHaA NPaKTHKAE
53.6.41 [33WHTA BLINYCKHOH KBANWH KAUMCHHOH PaBoThl, BKNIOYEA NCArCTOBEKY K N POUEAYPE S3IWHT H NPCUEAYPY Z3WHTLI
IOK-lS FOTOBHOCTE K AOCTHREHWIO JOMKHOMO YPOBHA (BU3MHECKON NOAMOTOBNEHHOCTH AN oBeCnedeHns NONHOLUEHHON couMantHoN 1 NpodeccMoHancHoN AearensHOCTH | QK
61.6.04 KDUZMUYECKAA KYNbTYPa W CNOPT
61.6.17 BnekTHBHBIE AHCUHNAKHEI NG DHIHYETKOH KYNBTYPE H CNCPTY
B2.B.01(Y) [YueGHaA npakTHKa: MNpaKkTHKE NC NONYYEHWID NEPBHYHLIX NPCDHECCHOHANBHLIX YMEHWH W HABLIKCE
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WHaskc {onspaH ue I Tun
62.B.42(MN;) MPCHBCACTBEHHAA NPAKTHKA: MPEKTHKE NS NCNYYEH IO NPCKPECCHOHANBHBIX YMEHWH W ONBIT NPCPECCHOHANEHOH ABATENLHCCTH (B TOM YHCNE TEXHONCrHYECKAA NPAKTHKE)
E62.B.43(M) MpoH3BCACTBEHHAA NPAKTHKA: HayYHC-HCCNeacBaTensckaa padoTa
E2.6.04(MNa) Mp2aaMnNCMHAA NPEKTHKA
53.6.41 [33WHTA BLINYCKHOH KBANWH KAUMCHHCH PagoThl, BKNIOYAR NCAMCTOBEKY K N POUSAYPE S3WWHT H NPCUEAYPY Z3WHThI
oK-19 [OTOBHOCTE OCO3HABATE LEHHOCTE POCCUIMCKOM KYNETYPB, €8 MECTO BO BCEMUPHON KYNbTYPE, YBRXKHUTENEHO M BEPEXHO OTHOCUTECH K MCTOPUUECKOMY Hacneguio 1 oK
KyETYPHBIM TPagULKsIM
51.6.03 HcTopua
B2.B.01(Y) [YueEHaa npakTuka: MPakTHKA NG NONYYEHWIO NEPBHYHLIX NPXKDECCHOHANBHBIX YMEHWH W HABLIKOE
62.6.02(M) MPCoW3BOACTEEHHAA NPEKTHKA: MPAKTHKE NC NONYUEH WD NPCKDECCHOHANBHLIX YMEHWH W ONBITE NPoKhECCHOHANEHOW ABATENLHOCTH (B TOM YHCNE TEXHONCrHYECKAA NPaKTHKE)
62.B.43(M) MpoH3BCACTEEHHAA NPAKTHKA: HAay4HC-HCCNeACBaTensCkaa padoTa
E2.6.04(MNa) Mp2aaMnNCMHAA NPEKTHKA
63.6.41 BaWKTa BLINYCKHOH KBANWdW KAUWOHHOH PaGoThl, BKNIOYEA NOArCTCEKY K N PCUSAYPE SAWHTE H NPOUEAYPY S3LWHTEI
IOK-2{) FOTOBHOCTE K peanuzalpi npas v cobmogeHnio 06 A3aHHOCTEN rpaxgaHHa, K rpaxaHck BIBEWEHHOMY U OTBETCTBEHHOMY NOBSASHHUIO I QK
61.B.02 MpasceeasHHE
B2.B.01(Y) [YueEHan npakTuka: MPaKTHKE NG NONYYEHWIO NEPBHYHLIX NPOhECCHOHANEHBIX YMEHWH W HABLIKCE
62.B.02(M) MPCoM3BOACTBEHHAA NPEKTHKA: NPAKTHKE NG NONYYEH WD NPCDECCHOHANBHLIX YMEHWH W ONLITA NPXKhECCHOHANEHOW AEATENLHCCTH (B TOM YHCNE TEXHONCrHUSCKAA NPaKTHKE)
E62.B.43(M) MpoH3BCACTEEHHAA NPAKTHKA: HayYHC-HCCNeaAcBaTensckaa padoTa
E2.6.04(MNa) Mp2aaMnNCMHAA NPEKTHKA
53.6.41 BaWKTa BLINYCKHOH KBANWdH KAUWWOHHOH PaBoThl, BKNIOYEA NCATCTOEKY K N PCUSAYPE 3AWHTE H NPOUSAYPY S3LWHTEI
kT4, B.02 PaMaaHCKAA 33WNHTE B YPESBLIYAHHLIX CHTYELHAX
KNOCOBHOCTE NPUMMEHSITE BaZ0EbIe 3HAHWS MaTeMaTMUECKUX U &CTECTBEHHOHAYUHbIX AWCLUMINMH, AMCUMNAKH 06 WenpodeccMoHansEHOro Uukna s obbeme,
OMNK-1 HEOEXOAMMOM B NPOMECCHOHANEHON AESTENBHOCTH, OCHOBHBIX 3aKOHOB COOTBETCTEYIOWMX HayK, paspaboTaHHbIX B HUX NOAX0A0B, METOAOB U PeXYNLTaTOR OnK
MaTeMaTMUECKOrO aHanksa U MogenvpoeaHns, TEOPETHUECKOrD K 3KCNEPUMEHTaNBEHOMO UCCNeqoBaHns
51.6.0& MaTeMaTHka
61.6.07 f051WAEA W HEOPraHHYeCkan XHMHA
51.6.08 [JpraH M4eckan XMMua
E1.6.09 KDHzHKE
61.6.1{% Brkonorua
51.6.11 KDHIHUECKAA XHMHA
61.6.12 HxeHepHaa rpaduka
61.6.13 MPHKN3AHAA MEX3HHKA
61.6.14 [DNeKkTPOTEXHHKE W NPOMBIWNEHHAA 3NEKTPCHHKAE
61.6.17 MaTepHanCBEASHHE W 33WKTE OT KOPPOSHH
51.6.18 I-TAHAAPTHIAUMA W CEPTHDHKAUMA
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HHaekc ] CoaspXaH He [ Tun
61.6.1% KoMNOZHUHCHHBIE MATEPHANGI
E51.6. 20 FDUZHKC-XWMHA HAHCCTPYKTYPHPCBAHHBIX MATEPHAncs
61.B.01 [TeCcpHA BEPOATHOCTEN H MATEMATHYECKAA CTATHCTHKE B HAHOMATE pPHanax
61.6.04 HauepTaTentHaa recMeTpHAa
E1.6.06 1oNCNHUTENBHBIE raBkl DHIHKK
51.B.47 A HANHTHYECKAA XHMHA H PUSHKCHMUYECKHE METOAI AHANWZ3 B XHMHUYECKOH TEXHONCTHH HAHOMATEPHANCE
51.6.08 FDHIHKE KOHASHCHPCBAHHOIS COCTOAHMA
61.6.04 INaGopaTopHble pPAaGoTEI 