AHHOTAIIUU PABOYUX ITPOI'PAMM JUCHMIIJIUMH, TIPAKTUK U I'HA

AHHOTaN U padoyeil NporpaMMbl THCHMUILINHBI
«AHOCTpaHHBIN A3BIK»

1 Hesb DMCHUIVIMHBI — NMPUOOpETeHNE OOyJYaAIOMMMUCS OOMIeH, KOMMYHUKATUBHON U
npodecCHOHATbHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX HA OTHEIBHBIX JTamax SM3bIKOBOH
MOJATOTOBKH  TO3BOJSET  HCIOJIb30BaTh ~ WHOCTPAHHBIA  SI3BIK  NPAKTUYECKH  Kak B
npodeccnoHanbHONW (TIPOM3BOJCTBEHHOW M HAYYHOH) NEATENBbHOCTH, TaK W Uil Lesei
caMo00pa3oBaHUI.

2 B pe3yabTaTe H3y4eHHUs! AMCHUILIMHBI 00YyYAKOMIMIiiCS 10/IKeH:

Obaaoams clenyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaMU UX JIOCTHKEHUS:

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

3uams:

— OCHOBHBIE  CIOCOOBI ~ COYETAeMOCTH  JICKCHUECKHMX  €OUHHWIl W OCHOBHBIC
CJIOBOOOpa3oBaTEIbHBIE MOJICIIH;

— pycCKHE OKBUBAJICHTHI OCHOBHBIX CIIOB M BBIPOXEHHH pedyd B Ipoliecce
MEXKIUIHOCTHOTO U MEKKYIBTYPHOTO B3aUMOICHCTBUS;

— OCHOBHBIE IPUEMBI M METOJTBI pehepUpOBaHUS 1 aHHOTHPOBAHUS JINTEPATYPHI;

— MACCUBHYIO W aKTUBHYIO JIEKCHKY, B TOM YHCJIE€ OONICHAYYHYIO U CHEIHAIHHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO ISl paOOTHI HAJl TUTIOBBIMUA TEKCTAMU;

— IpUEeMBI pabOTHI C OPUTUHAIBHOW JIUTEPATYpOli HA HHOCTPAHHOM SI3BIKE.

Ymemo:

— paboTaTh ¢ OpUTHHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE;

— paboTaTh CO CIIOBapeM;

— BECTHU NEPENUCKY Ha U3Y4aeMOM SI3bIKE C LEJIbI0 MEXKIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aUMOJICHCTBHS,

—BECTH  PEYEBYI0  JIEATEIbHOCTh  IPUMEHHUTENBHO K  cdepe  OBITOBOW U
po(hecCHOHATbHOW KOMMYHUKALIUH.

Bnaoemy:

— UHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOIO M MEXKYJIbTYPHOTO OOLICHMS,
HaBbIKAMM W YMEHUSMHU PpEYEBON JEATEIBbHOCTH IPUMEHUTENIBHO K cdepe ObITOBOM U
npoeccuoHaIbHOW KOMMYHUKAILMU, OCHOBAaMH IIyOJIMYHOM peuu;

— OCHOBaMU pe(epupOBaHMsI 1 aHHOTUPOBAHUS JIUTEPATYPhl HA U3y4a€MOM MHOCTPAaHHOM
A3BIKE.

3 Kparkoe conepxanue JUCHMIIIHHBI

Paszoen 1. I pammamuueckue u nexcuueckue mpyoHOCmu u3yuaemozo A3bikda.

1.1. Copsbkenre M UM3MEHEHHE TJIaroJjia-CBsI3KM B (opMax HACTOSILEr0 BPEMEHH.
Bunospemennsie ¢popmsl rinarosoB. O6pazoBanue GopM NPOCThIX, MPOJIOJIKEHHBIX, HEPHEKTHBIX
U 1eppeKTHO-NPOJIOJDKEHHBIX BpeMEH Iuiarosia. BompocurenbHble NPEIIOKEHUST B PA3JIMUYHBIX
BpemeHax. OOpa3oBaHue OTpULIATENBHBIX (DOPM IJ1arojia B pa3InyHbIX BpeMeHax.

1.2. OGpa3oBaHue MPOCTHIX, MPOJOJIKEHHBIX, MEPPEKTHBIX BPEMEH TIaroibHbIX GOopM U
ynoTpebaeHue GopMm cTpalaTeaIbHOro 3aj10ra.

1.3. BunoBpemennsle ¢Gopmbl TiarojioB. OOpa3oBaHuEe TNPOCTHIX, MPOJOKEHHBIX,
nepdekTHeIX M Mep(eKTHO-NPOJIODKEHHBIX BpeMeH. BompocurtenbHble MpeuioKeHUus B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpULATENbHBIX (POPM TJIarojia B pa3IinyHbIX BpeMeHax.

1.4. Ilpuyactus. IlpudacTust HACTOAIIETO U MpolIeaero BpeMenu. [lepgexrasie Gopmel
npuyacTus. MecTo npuvacTuil B mpeuioskeHuu. AOCOMIOTHBINA MPUYACTHBIN 000POT.

1.5. Unpunutus. @opmbl nHGUHUTHBA. [IpogomkeHHbIH U mepdeKTHBI MH()UHUTHB.
Oyukiun vHGUHUTHBA B mpemiokeHud. OOpazoBaHue W ynoTpeOieHne HWHPUHUTUBHBIX
00OpOTOB THIA «CIIOKHOE MOJUIEKAIIEE» U «CII0KHOE JTOTIOTHEHUEY.



1.6. Monanpable Tnarosiel. CTpyKTypa npeaiaoxeHus. [IpuHIMIBI CI0BOOOpa30BaHMSL.
Coxkpamenus (a00peBuarypsr). O603HaueHHe nathl [IpaBuna 4TeHUS XUMHYECKUX DIIEMEHTOB,
o0o3HaYeHUI U (OPMYJ HEOPTAaHWYECKMX COCIUHEHUN M ypaBHEHUN XUMUYECKHX DPEAKIIHIA.
[TpaBwia urenus enuHuIl u3Mepenus. [IpaBuia yTeHusi HAMMEHOBAHUI OCHOBHBIX OPTaHHUYECKUX
COCIMHECHU.

Pasoen 2. Pazsumue Hagvbikog umeHus memamudecKux mexkcmos.

2.1. UTeHHE TEKCTOB 110 TEMaM:

2.1.1. BBenenue B CrieUaIbHOCTb.

2.1.2. I.N. Mennenees.

2.1.3. PXTYVY um. JI.1. Menneneena.

2.1.4. Hayka 1 Hay4HBIC METO/IbI, HAYYHBIE CTATHH.

2.1.5. CoBpeMeHHBIC MH)KEHEPHBIE TEXHOJIOTHH.

2.1.6. Xumudeckoe npeanpusTue.

2.1.7. Xummnueckas nmabopartopus. TexHnka 6e3omacHOCTH B taboparopun. M3mepenus B
XUMUYECKOH 1abopaTopuu.

2.1.8. Xumus Oymymiero.

2.1.9. buotexnonorus. ®apmareBTUIECKHE TPOU3BOJICTRA.

2.1.10. 3enenas xumus. [TpoGIeMbI 3KOJIOTHH.

2.2. Tlonatue o Buaax ureHus. [IpocMOTpoOBOE YTEHHE HA NMPUMEPAX TEKCTOB O XUMHUH,
H.N. Menneneese, PXTY um, JI.U. Menaeneena.

AXTHBH3AITUS JIEKCUKH TPOYUTAHHBIX TEKCTOB.

2.3. M3yyaromiee 4YTeHWE HAYYHBIX W HAYYHO-TIOMYJIIPHBIX TEKCTOB TIO BBIOPAHHOM
CIEeNMANBHOCTH Ha TpuMepe TekcToB: «Hayka w HaydHble MeETOIBI», «XHUMHUYECKOE
npeanpusitie», «COBpeMEHHBIE WHXCHEPHBIE TEXHOJIOTHNY», «XHWMHYECKas J1abopaTopusi.
Texnunka Oe3omacHOCTH B Jiaboparopuu. M3mepeHus B XUMHYECKOW TabopaTopum», «XHUMH
Oynymero. CoBpeMeHHbIE TEHACHLIUU Pa3BUTHS Haykn», «buorexnomnorus. dapmareBTuueckme
MIPOU3BOJICTBAY, «3eneHas xumus. [IpobieMbl 3komorum».

Jlekcuueckne  OCOOCHHOCTHM ~ TEKCTOB  HAayYHO-TEXHHUYECKONW  HAIpPaBJIEHHOCTH.
TepMuHOIOTHUs HAYYHO-TEXHUYECKOH JINTEPATYpPhl HA H3Y4aeMOM SI3bIKE.

Pa3zoen 3. Ilpakmuka ycmuoti peyu.

3.1. IIpakTrKa yCTHOW peyuH IO TEMaM:

3.1.1. «I"'oBopuM o cebe, 0 cBoel Oyaymiel mpodeccum.

3.1.2. «Moii yHUBEPCHUTETY.

3.1.3. «YHUBEPCUTETCKHI KaMITyC».

3.1.4. «At the bank».

3.1.5. «Applying for a job» u T.x1.

3.2. MoHomnoruyeckas peub Mo TeMe «o cebe u o Oynyieit npodeccuny». Jlekcuyeckue
0COOEHHOCTH MOHOJIOTUYECKOH pedH.

3.3. PeueBoii 3THKET TOBCEIHEBHOTO OOIIEHUs (3HAKOMCTBO, TMpEACTaBIICHUE,
YCTaHOBJICHHE U TMOJJIEp’KaHHWEe KOHTAKTa, 3alpoc U coodiieHne uHdopmamnuu, nodyxaeHue K
JEMCTBHIO, BBIPAKEHHUE MTPOCHOBI, COTTIacusi).

Oco0eHHOCTH AUATOTUYECKOM peur Mo MPONUJCHHBIM TEMaM.

Pa3zoen 4. Ocobennocmu si3vika cneyuaibHOCm.

I'pamMaTuyeckue TpyJHOCTH S3bIKA CHIEIIMATBHOCTH

4.1. 'paMmMaTHUECKUE U JIGKCUUECKUE TPYTHOCTH SI3bIKA CIICIIUATBHOCTH:

Pa3znuunble BapuaHTHI epeBOia MPUYACTHI Ha pyccKuil s3bIK. [IpuyacTHbIe 000POTHI U
MIpUEMBI UX MIEPEeBOJIa Ha PYCCKUMN S3BIK.

4.2. CocnaratensHoe HakinoHeHue. DOpMbl cocliaraTeIbHOTO HAaKJIOHEHHUS B M3y4aeMOM
s3pike. MopanpHBIe TIIArojbl W HMX HCIONIb30BaHUE B MPEATOKEHUSAX B COCIAaraTelIbHOM
HAaKJIOHEHHH. THUMBI YCIOBHBIX TMpEeAJoKeHUH. BapuaHThl TmepeBoja MPEIIOKEHUH B
coclarateIbHOM HAaKJIOHEHWH U YCIOBHBIX NpeioxkeHuid. [lopsaok cioB B MpeasoKeHUH.
OMpaTtnyeckue KOHCTPYKIIHH.

4.3. 3ydyenue mnpaBuJl NepeBoJia Pa3IMuHBIX (GopM HHPUHUTHBA M WHOUHUTUBHBIX
000pOTOB HA PYCCKUH S3BIK.



4.4 N3yuarolee 4TeHUue TEKCTOB 110 TEMATUKE:
1) «JIaGopaTopus»,
2) «M3MepeHus: B XUMHUECKOM JTabopaTopuun».

CTUIUCTHYECKUE
Opranuzanus paboOTHI

0COOEHHOCTH
CO CHCHHATIbHBIMA CJIIOBAPSIMH.

CIELMAJIbHOM HAy4YHO-TEXHUYECKOW JIMTEPATYpPHI.
[Tonsatne o pedepupoBaHun Hu

AHHOTHPOBAHUH TEKCTOB 110 CIIEIHaIbHOCTH. [Iouck HOBOM HH(pOpMAIMU IPH PabOTE € TEKCTAMH

U3 TEPUOJUYECKUX HU3JAaHWA W MOHOTrpaduil, HMHCTPYKIMH, NPOCIEKTOB M CIPaBOYHOU

JIUTEpaTypsl 0 paCCMaTPUBAEMOM TEMATHUKE.
4 O0beM yueOHOM 1M CHUILTHHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp

Buj yueoHoii padoTsl 3E AKaj. 3E AKaj. 3E AKaj. 3E AKaj. 3E AKaj.
u, u, q, q, q,

Obmast Tpypoemiocts | g | 254 | 5 | 72 | 2 | 72 | 2 | 72 | 3 | 108
AUCHUTLTHHBI
KonTakTHast padora: | 3,56 | 128 | 0,89 32 0,89 32 0,89 32 0,89 32
}g’;‘)‘ﬁmcm SaHATHA | 356 | 128 |0,89| 32 |089| 32 |089| 32 |089| 32
Camocrosrennnasn 444| 160 |1,11| 40 |1,11| 40 |121| 40 |1,11| 40
padora:
KonTakrHas
CaMOCTOSITENIbHAS 0,6 0,2 0,2 0,2 -
padora 4,44 1,11 1,11 1,11 1,11
CaMocCTOSITEIILHOE
W3YYCHUE Pa3/IeiioB 159,4 39,8 39,8 39,8 40
JIMCIUTIIHHEI
Buabl kKoHTpOJIS:
IK3aMeH 1 36 - - - - - - 1 36
KonrtakTtHas pabora —
MIPOMEKYTOUHAS 1 0,4 - - - - - 0,4
aTTecTanus : 1
IToaroroBka k 35.6 B B B B B 35,6
3K3aMeHy
Bun urorosoro 3auér 3auér 3auér JK3aMeH
KOHTPOJISA:

Bcero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp
Buna y4ueoHo# padoTsI 3p | ACTP- | gp [ACTp. | on [ AcTp. | on | AcTp. | oo | AcTp.

u. u. q. q. q,

Obuwian Tpynoemrocts | o | o543 | 5 | 54 [ 2 | 54 | 2 | 54 | 3 | 81
AUCHUTLTHHBI
KonrakTHasi padora: 3,56 96 0,89 24 0,89 24 0,89 24 0,89 24
%;‘)KT“%CK“C SAHATIA 1 3561 96 | 0,89 24 [089| 24 |089| 24 [089| 24
CamocrosTeanHas 444| 120 |1,11| 30 |1,11| 30 |1,11| 30 |1,11] 30
pabora:
KonrakrHas
CaMOCTOSTeNbHAS 0,45 0,15 0,15 0,15 -
padora 4,44 1,11 1,11 1,11 1,11
CamocTosTeIpbHOE
U3YYEHHUE pa3/IeiioB 119,55 29,85 29,85 29,85 30
JMCHUTUTHHEI
Buabl KoHTpOJIA:
DK3aMeH 1| 27 - | - - | - - [ - 1 | 27




KonraktHas pabora —

MIPOMEKYTOUHAS 1 0,3 - - - - - - 1 0,3
aTTecTalus _

[ToaroroBka k 3K3amMeHy 26,7 - - - - - 26,7
Bun urorosoro 3auér 3auér 3auér IK3aMeH
KOHTPOJIS:

AHHOTanus padoyeil NporpaMMbl M CHUIIIHHBI
«Hcropus (ucropusi Poccun, Bceodbumas ucropus)»

1 Heap aucuMmMHbl — GOPMHPOBAHUE Y CTYIACHTOB IICIOCTHOTO IPEICTABJICHHS 00
ucTopuyeckoM rpouuioM Poccnn, ee Mecte BO BCEMUPHO-UCTOPUUECKOM ITPOLIECCE.

2 B pe3yabTaTe U3yYeHUs] TUCHUTLINHBI 00YYAIOIIHIICS TOJIKEH:

Obnadams ClenyONUMA KOMIIETCHIIMSIMU U UHIANKATOPAMH UX JOCTHKEHUS:

VK-5.1; VK-5.2; VK-5.3; VK-5.6; VK-5.7; VK-5.11; VK-5.12; VK-5.13

3nams:

— OCHOBHBIE HAINpaBJIEHUS, TPOOJIEMbI U METO bl UCTOPUUECKON HAYKH;

— OCHOBHBIE J3Tanbl W KIIOUYEBBIE COOBITHUA HcTOpuM Poccuu M MHUpa; O0COOCHHOCTH
Pa3BUTHS POCCHUICKOTO TOCYIapCTBa, BBIAAIOIIMXCSA JEATENed OTEYECTBEHHOW W BCEOOIIei
HCTOPHH.

Ymemo:

— COOTHOCUTh OOIIME€ WCTOPUYECKHE TPOIECChl W OTHAEIbHBIE (DAKTHI; BBISIBISITH
CYIIIECTBEHHBIC YEPThl HCTOPHYECKHX TMPOIECCOB, SBJICHHH U COOBITUN; aHAIU3UPOBATH
COLIMANIbHO-3HAYMUMBIE MTPOOIIEMBI;

— dopMynupoBaTh U aApPryMEHTUPOBAHO OTCTaMBaThb COOCTBEHHYIO TO3UIMIO IO
pa3IMYHbBIM MpobIeMaM UCTOPHUH.

Bnraoemy:

— IPEJCTABICHUAMHU 00 UCTOPUU KaK HAyKe, €e MECTe B CUCTEME T'YyMaHUTAPHOTO 3HAHUS;

— IPEJCTABICHUAMH 00 OCHOBHBIX dTarax B UICTOPUU YEJIOBEUYECTBA U UX XPOHOJIOTUH;

— KaTeropuaJIbHO-MTOHATUMHBIM annapaToM U3y4aeMOU TUCLHUIIINHBI;

— HaBbIKAMU aHAJIN3a UICTOPUYECKUX UCTOYHUKOB.

3 KpaTtkoe conep:xanue JMCHUIIHHBI

Pazoen 1. Ucmopus 6 cucmeme coyuanvro-eymanumapHulx Hayk. OCHO8bL Memooono2uu
ucmopuyeckou Hayku. OcobeHnocmu cmaHosienus 2ocyoapcmeenHocmu 8 Poccuu no cpagnenuio
C e8PONeiCKUMU PaAHHeCPeOHe8eK0BbIMU 20CYOapCmMBEaMu.

Mecto wuctopun B cucteme Hayk. [Ipenmer umcropuueckoil Hayku. Posnb Teopuun B
no3Hanuu npouuioro. CymHOCTh, GOpMBL, (QYHKIMM HUCTOpHUYECKOro 3HaHusA. [lonsTue
HUCTOPUYECKOTO UCTOYHHKA, KiIacCUpUKalUs HCTOPHUECKUX HCTOUHUKOB. Mcropus Poccunm —
HEOTbeMJIEMas 4aCcTh BCEMUPHOI UCTOpUU; 00IIIee U 0COOEHHOE B UICTOPHUUECKOM PAa3BUTHH.

Antponorene3. Heonutnueckas peBomonus. ConuanbHblii  CcTpoi. Pasnoxenue
nepBoObITHOM 00mMHBL [{uBunuzanuu [IpesHero Bocroka. ['ocynmapcrsa antuunoctu. Hapoisl
U JIpeBHeMIre rocyaapcrsa Ha tepputopun Poccun. OtHorenes cnassH. Benukoe [lepecenenue
Hapojios B |11-1V BB.

Tpamuionnsle  GOpMBI  COIMANBHON  OpraHM3alMd  €BPOTEHCKUX HapoJOB B
JIOTOCY/IapCTBEHHBIN Tepuoj. BO3HMKHOBEHHE paHHECPEIHEBEKOBOW TOCYAApCTBEHHOCTH B
Espore.

OTHOKYJIBTYPHbIE M COLMAIBHO-TIOJUTUYECKHAE IPOLIECCHl CTAHOBJIEHUS POCCUNCKOU
rocygapctBeHHocTH. Hauano poccuiickoil rocyaapctBeHHocTH. KueBckas Pycw. Ilpunstue
xpuctuanctBa. Pycckue 3emmmn B XII — XIII BB. Monromno-ratapckoe HamiectBue Ha Pych.
DKCHaHCHUs B 3alaJHbIE U CEBEpPO-3allaIHbIE pyCCKUE 3eMIId. Bennkoe KHSKECTBO JIUTOBCKOE U
Pycckoe rocynapctso.

MecTo CcpeIHEBEKOBbs BO BCEMHPHO-HCTOpPUYECKOM mpouecce. CKiaJbIBaHUE OCHOB
HaIMOHAJIBHBIX rocynapcTB B 3anaganoit EBporne. O6pa3zoBanue Poccuiickoro rocynapcTsa, ero
HUCTOPUYECKOE 3HAYECHHUE.
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Poccus B8 XVI B. — XVII BB. ¥V ucrokoB HoBoro Bpemern. OcoOEHHOCTH COCIIOBHO-
npenctaBuTenbHOM MoHapxuu B EBpone m Poccun. Hauano XVII Bexka — smoxa BceoOmiero
eBporeiickoro kpuszuca. CHHXpOHHOCTb KPU3MCHBIX CUTyallUd B pa3HbIX cTpaHaX. «CMyTHOE
BpeMs» B Poccun.

I'enesuc kanurtanuzma. Ero ¢opmbl U cocymiecTBOBaHUE € 3neMeHTaMu (heopanuszma.
OcoOeHHOCTH pa3iauyuHBIX perruoHoB EBpombl. dopmupoBanue MHpoBOTo pbiHKA. [logbem
MaHy(haKTypHOTO MPON3BOACTBA. POPMHUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxaBus B Poccuu. «Bropoe m3nanue» kpenocruuyectBa — CobopHoe
ynoxxenue 1649 r. u ropugunueckoe oGopMIIeHHE KpernocTHOro nmpaBa. CeKymsipu3aus pyccKou
KYJIBTYPBI.

Pa3zoen 2. Om Hosoeo k Hosetiwemy spemenu. Poccutickas umnepusi ¢ XV — nauane
XX s.

Poccuiickoe rocymapctBo B XVIIl Beke — Beke MoJepHU3allMM W IPOCBEIICHMUSL.
Pedopwmsi Ilerpa | kak mepBas nomneITka MOA€pHU3ALUH CTPaHBL, €€ 0coOeHHOCTH. DopMHpoBaHUEe
Poccuiickoit ummnepun. OCHOBHbIE HAaNpaBICHUS] «EBPOIEU3ALMN» CTPaHbl. OJBOJIIOLMS
COLIMANIHOM CTPYKTYpHI ob1miecTBa. JlanpHellee paciupenue rpanul Poccuiickoil umnepun.

Wneitable u  couuanpHO-nonutudeckue uctoku [IpocBemienus. OCHOBHBIE 4YEpThI
MIPOCBETUTENBCKOW HECOJOTHH: YEJIOBEK U TrOCYAapCTBO, «ECTECTBEHHOE MpaBo», ATHKa. Maes
mporpecca Kak TOCIOJICTBYIOIIEE TEUYeHHE B OOIIECTBEHHOW MbICHH. Poccus B 3moxy
npocaelieHHoro abcomorusma. Poccus u EBpona B XVIII Beke. M3meHeHus B MeXAyHApOJHOM
nojoxeHnu Poccniickoil nmnepuu.

Poccus B XIX cronerun. Ilpombimnenusiii nepeBopot B EBpornie u Poccun: obuee u
ocobenHoe. Baxxneiimue ycrnoBus nepexoqa Poccun k HHIyCTpHaTIbHOMY OOILIECTBY — pellieHne
KpPECThSIHCKOTO BOIpoca u OrpaHUyYEHUe camoJIep>KaBHsl. JnurenbHOCTD,
HEMOCJIEI0BATEIbHOCTh, HIMKINYHOCTH Npoliecca OypikyasHoro pedopmupoBanus. EBponeiickas
peBomtonus 1848—1849 rr. Utoru, 3HaueHNe, UICTOPHYECKUE TTOCIIECICTBHSL.

Pone cyObexkTuBHOTO (hakTtopa B mpeomosieHnn oTcraBanus. Pedopmber XIX Beka, ux
sgauenne. O0mecTseHHbIe nBmkeHnI B XIX Beke.

Poccust u mup Ha pybOexke BEKOB: HEPAaBHOMEPHOCTb U IMPOTUBOPEYUBOCTH Pa3BUTHSL.
OO6mmre UTOTu POCCUHUCKON MOJICpHH3AIINN K Havary XX Beka.

CootHomenne nonutnueckux cui B Poccun B Hawane XX Beka. Hapacranuwe kpusuca
camonepxkaBus. IlepBas poccuiickas peBomoonus. OOpa3oBaHHE NOJUTHYECKUX MMApPTHI.
l'ocynapctBenHas nqyma Hayana XX BeKa Kak IEPBBIA ONBIT POCCHICKOTO IMapiiaMeHTapu3Ma.
CronemuHCcKass arpapHas pedopma. IlepBas mupoBas BoiiHa M ydactue B Hed Poccum.
®deBpaiibckast peBostronus 19171, U KopeHHbIE U3MEHEHHUS B IOJIMTUYECKOW )KU3HU CTPAHBI.

Pa3zoen 3. Bcemupno-ucmopuueckuii npoyecc u XX eex. Om cogsemckozo cocyoapcmea K
cospemennoi Poccuu.

®dopMUpOBaHUE ¥ CYIIHOCTh coBeTckoro ctpost (1917-1991rr.). Mapkcusm  Kak
UJe0Jorn4Yeckasl OCHOBA PEBOJIIOLMOHHBIX MpeoOpa3zoBaHuil U poccuiickue peanuu. [loaroroska
u nobena OkTaOpbcKOro BoopykeHHOro Bocctanusi B Ilerporpane. II Bcepoccuiickuit che3n
CoBeToB U €ro peuieHus. JKOHOMHYECKas U COllMalbHas MOJIUTHKA OOJNBIIEBUKOB. [ paxknanckas
BOIHA M HHOCTpaHHas uHTepBeHuusa. Cyab0a u 3Hauenne HOIla. YTBepxkaeHue oqHonapTUiitHON
nosmTHyeckoi cucremsl. O6pazoBanue CCCP. [lonutnueckas Ooppba B MapTUU M rocyaapcTBe.
CCCP B roas! nepsbix natuietok (koner 20-x rr. — 30-e rr.). @opMHpoBaHUE pexUMa JINIHON
Bracti CranyMHa ¥ KOMaHAHO-aJIMMUHUCTPATUBHONW CHUCTEMBI YIPABIEHUS TOCYAApCTBOM.
Toranutapusm B EBporie 1 CCCP: o6miee u ocobennoe. Buenrusis monutuka CCCP B 20-30-¢ rT.
HestenpHocts Komuntepna. CCCP Bo BTOpod MupoBoW M Bemukoil OTeyecTBEHHON BOMHE.
Pemaromuit Bxitag CoBerckoro Coro3a B pa3rpoM daruzma.

H3MeHeHre COOTHOLIEHHUS CUJI B MUPE TOCIIE BTOPOW MUPOBOM BOMHBL. Hauano «xomoaHoi
BoitHb. «JlokTpuHa TpymdHa» u «Ilnan Mapmannay. dopMupoBaHue OWUIOJISIPHOTO MHUDA.
B3aumooTHOLIEHUS CO CTpaHaMu «HapoAHON aeMokpatun». Co3nanue CoBeTa 3KOHOMHYECKON
B3aumoniomoui. Koudmukr ¢ FOrocnasueit. Opranuzamus CeBepoaTIaHTHUECKOTO J0TOBOpa
(HATO). Co3nanne Opranuzanuu BapmaBckoro goroopa. Boiina B Kopee. Tpyanoctu



nocsieBoeHHoro pasutusg CCCP. YxecroueHHE NOJMTHYECKOIO PEXHMMA U UAECOJIOIMYECKOTO
KOHTpoJisi. [lonmbITKM OOHOBIIEHHS «TrOCYZapcTBEeHHOTO couuanui3May. XX cbe3n KIICC u
ocyxkaeHue Kyiabra muayHocty CranuHa. «OTTenensy B yXOBHOH cdepe.

DOkoHomuueckue pedopmbl cepeauHbl 60-X To0B, TPUYMHBI MX HE3aBEPIICHHOCTH.
«["ocymapctBo OmaroneHctBusi». IV u V Pecniyonnka Bo @panuuu. ObpasoBanue u Passutue
OPI'. «OxkoHOMHMUeckoe uyno» fAnonuu. Pacnaa xosnoHuanbHON cuctembl. HeokoHcepBaTu3M
BenmukoOpurtanuu. Peiironomuka B CILIA.

Hapacranue kpu3ucHBIX sIBI€HHUI B coBeTckoM oOiectBe B 70-e — cepenune 80-X rojos.
Hogsas Konctutynus CCCP. Konuenuus «pa3sutoro couranuzMay. Baemmnss nonutuka CCCP
B KoHIle 60-x Hagane 80-x IT.: OT pa3psaKu K 000CTPEHUIO MEXTYHAPOHON 0OCTAaHOBKH.

«IlepecTpoiika»: CylIHOCTb, 1I€JIU, 3a/1a4M, OCHOBHbIE 3Tallbl, pe3ynbraTel. Pacnag CCCP.
O6pazosanue CHI'.

CraHoBJIeHHE HOBOU poccwiickoil rocymapctBeHHOcTH (¢ 1991 mo Hacrosimee Bpems).
JInbGepanbHas KOHLENLHS POCCUUCKUX peQopM: IEPEX01 K PbIHKY, (POPMHUPOBAHHE IPaKJAHCKOTO
oOmiecTBa U mpaBoBoro rocynapcersa. «lllokoBas Tepanwsy SkoHOMUYEeCKHX pedopm B Havaire 90-
x ronoB. Konctutynus Poccuiickoit @enepaumu 1993r. MexHanuoHaabHble OTHOILIEHUS.
[Tonutnyeckue naptuu U oOIIeCTBEHHbIE NBMKeHUsT Poccum Ha coBpemeHHOM dtamne. Poccus Ha
IIyTH MOJiepHU3anuu. Poccust B cucteme MUPOBOM SKOHOMMKH M MEXKYHApOAHBbIX cBsizeil. HoBbie
TEONOJUTUYECKOE pPEAIMH B MHpPE W HUX BIMSIHUE HA BHEIIHIOK NOJIUTHKY Poccuiickoit
denepanuu.

4 O0beM yueOHOI 1 CIUNIHHbI

. O0beM TUCHUIIINHBI
Bua yueOHoii paGoThl
3E Akan. 4. | Acrtp.u.
OO0miasi Tpy10€eMKOCTb TMCHUTIITUHBI 4 144 108
KonTtakTHasi pa6oTa — ayIuTOPHbIE 3aHATHSI: 1,33 48 36
Jlexmn 0,89 32 24
[Ipaktuueckue 3ausatus (113) 0,44 16 12
CamocrosiTeJbHas padoTa 1,67 60 45
CamMocTOsATEe HOE U3YYCHUE PA3/IeIOB TUCIIUILIMHBI 1,67 60 45
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMEXyTOUHAs aTTECTALIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bujx uTOoroBoro KOHTpoJIs: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCHUILIHHBI
«IIpaBoBenenune»

1 Heap AMcuMmIMHbI — OBJa/ICHUE OCHOBAMU MIPABOBBIX 3HAHUN; (POPMUPOBAHHUE OCHOB
MIPaBOBOM KYJIbTYPhI M IIPABOMEPHOTO MOBEICHUS TPaKIaHUHA CTPAHBI.

2 B pe3yabTaTe H3y4eHHUs] TUCHUILIMHBI 00yYAIOUIUICS TOJIAKEH:

Obnadoams clenyOIMUA KOMIIETEHIIMSIMA U UHIAUKATOPAMH UX JTOCTHKECHUS:

VK-2.1; VK-10.1; VK-10.2; VK-10.3; OIIK-2.4; OIIK-2.6

3namo:

— OCHOBBI POCCHUMCKOM IPaBOBOM CUCTEMBI U POCCHICKOTO 3aKOHOJATEIbCTBA, OCHOBBI
opranm3anui ¥  (QYHKIMOHHPOBAHHUS CyAEOHBIX M UWHBIX MPABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTEIBHBIX OPTaHOB;

— IIPaBOBBIE ¥ HPABCTBEHHO-3THYECKHME HOPMBI B cdepe mpodeccHoHaTbHON
NEeSTENbHOCTH;

— IIPaBOBBIE HOPMBI, PETYIUPYIOIIME OTHOIICHHE 4YelIOBEKa K YeJIOBEKY, OOIIECTBY,
OKpY’Karollen cpene;

— TpaBa ¥ 00S3aHHOCTH TPAKIAHIHA,



— OCHOBBI TPY/IOBOTO 3aKOHO/IaTENILCTBA;

— OCHOBBI XO3SICTBEHHOT'O TIPaBa;

— OCHOBHBIE HAIIPABIICHUs AaHTUKOPPYILIUOHHOMN JeATeNIBHOCTU B PD.

Ymemo:

— UCTOJIb30BaTh TUYECKHUE W MIPABOBBIE HOPMBI, PETYIMPYIONINE OTHOIIEHUE YEeIOBEKA K
YeJI0BeKy, OOIIECTBY, OKpYKAalOIIeW cpene, HMCIOJb30BaTh MpaBa MU CBOOOJABI YEIOBEKa W
IpaKJIaHWHA TP pa3pabOTKe CONUATBHBIX MPOCKTOB;

— UCTIOJIb30BaTh M COCTABIISITh HOPMATHUBHBIC W MPABOBBIC JOKYMEHTBI, OTHOCSIIUECS K
podecCHOHAEHON JEeSITeLHOCTH, MPEANPUHUMATh HEOOXOUMBIC MEPhI K BOCCTAHOBJICHHUIO
HapYIICHHBIX MPaB;

— pealn30BBIBaTh IIpaBa M CBOOOIBI YEIOBEKA M TPaKJaHWHA B PA3IMYHBIX cdepax
KU3HECSITCILHOCTH.

Braoemy:

— HaBBIKAMU MPUMEHEHUS 3aKOHOIATeIILCTBA IIPH PEIICHUU MPAKTUYSCKUX 3a]1a4.

3 KpaTtkoe comep:kanue TUCIHNIHHBI

Pa3zoen 1. Ocnoswvr meopuu cocyoapcmea u npasa.

1.1. OcHOBBI TEOpPUH TOCYAAPCTBA.

1.2. OcHOBBI TEOpUH TIPaBa

Pasoen 2. Ompacau nybauunozo npasa.

2.1. OCHOBBI KOHCTUTYITMOHHOTO TTpaBa.

2.2. OCHOBBI aIMHHHUCTPATHBHOTO TIpaBa.

2.3. OCHOBEHI YTOJIOBHOTO TIpaBa.

2.4. Koppymius kKak COIMaIEHOE U TTPABOBOE SIBJICHHE B COBPEMEHHOM OOIIECTRE.

2.5. OCHOBBI 3KOJIOTHYECKOTO TIPaBa.

2.6. HopmaTuBHOE MpaBOBOE perynupoBaHue 3anuThl nHGopmanuu. [IpaBoBbie OCHOBBI
3alUThl TOCYAAPCTBEHHOM TalHBI.

Pa3zoen 3. Ompacau wacmuozo npasa.

3.1. I'paxxgaHcKoe MpaBo: OCHOBHBIE IMOJIOKEHUS O0IIEH YacTH.

3.2. ABTOpCKO€ W  TATEHTHOE€ TMpaBO W  TMpaBoBas  3alldTa  PE3YJIbTATOB
WHTEJUICKTYyaJIbHOM.

3.3. OCHOBBI XO3SIMICTBEHHOTO (MPEITPUHUMATEILCKOTO) TIPaBa.

3.4. OcHOBBI CEMEIHOTO TIpaBa.

3.5. OcHOBHI TPYIOBOTO TIpaBa.

Paszoen 4. Ocobennocmu npasoeozo pe2yruposanus NpogeccuonanbHolU 0eamenrbHOCmU 6
OMOENbHBIX OMPACTAX XUMULECKOL NPOMbIULTEHHOCTU.

4.1. OCHOBBl  HAllMOHANIBHOM  0O€30MAaCHOCTH, TOCYJApPCTBEHHON  TMOJUTHKU |
3aKOHOJATEIBCTBO B 00JACTH 0OecTieueH s SAepHON U paJallMOHHON 0€301acHOCTH.

4.2. OCOOEHHOCTH TMPaBOBOTO PEryIHpPOBaHUsA Tpylda paOOTHHUKOB XHMHUYECKOU
MIPOMBIIIJIEHHOCTH.

4.3. HopmaTuBHO-TIpaBoBasi 0aza peryaupoBaHUs XUMHUYECKON M He(TeXuMHUeCKOM
otpaciu B Poccum.

4 O0beM y4eOHOM 1M CUMILINHBI

N O0beM THCHMILINHBI
Bup yueOHo# padoTsl e

3E Akap. 4. | Actp.u4.

OO0masi TpyA0eMKOCTb 1M CHMILITUHBI 3 108 81
KonTakTHasi padora — ayiMTOPHBIC 3AaHATHS: 0,88 32 24
Jlexmun 0,44 16 12
[Mpaktueckue 3anarus (I13) 0,44 16 12
CamocrosiTesibHas padora 2,12 76 57
KoHnrakTHas camocrosTensHas padoTa 0,2 0,15
2,12

CamMmocTosATEeNbHOE U3yYEHUE Pa3/IeIOB IUCIUILIUHBI 75,8 56,85
Buja uTOroBoro KOHTpoOJI: 3auér




AHHOTanusA padoyeil NPorpaMMbl ¥ CHHMIIJIMHbBI
«Pustocopus»

1 Heap aucuMmiInHbl — cPOPMHUPOBATH y CTYIEHTOB KOMIUIEKCHOE IMPEICTaBICHHUE O
poin U mecte unocodurn B CUCTEME T'yMaHUTAPHBIX, COIMAIBHBIX W ECTECTBEHHBIX HayK,
MMO3HAKOMUThL HUX C OCHOBaMH (WIOCOPCKOTO 3HAHHS, HEOOXOJWMBIMH IS  PEIICHHS
TEOPETUYCCKUX U MPAKTHICCKUX 3a/1a4.

2 B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00y YAOUIUICS T0JIKEH:

Obnadams ClenyOUMMA KOMIETCHIIMSIMU U UHIUKATOPaMHU UX JTOCTHKCHHUS:

VK-5.4; VK-5.5; VK-5.8; VK-5.9; VK-5.14

3uams:

— OCHOBHO€ COJIep’KaHHe TJIABHBIX (PHIOCOPCKHUX KO U HAPABJICHUH, IpeICTaBUTEICH
9THUX LIKOJI, CBSA3b U pa3iuuue ux GuiocoPpckux uaei, cBsizb UCTOPUKO-(PUIOCOPCKUX KOHIETIIHMA
C COBpEMEHHBIMHU MTPOOJIEMaMU UHAUBHUIYATLHON U 0OIECTBEHHOW KU3HU.

Ymemo:

— IOHUMATh U aHAITM3UPOBATH MUPOBO33PEHUYCCKHUE, COITUATBHBIC U MH/IUBHIyaTbHBIC
poOJIEMbI COBPEMEHHOMW KU3HU,

— TPaMOTHO BECTH JHCKYCCHIO, aHAJIM3UPOBATh OCOOCHHOCTH MEXKYJIbTYPHOTO
B3aMMO/ICHCTBUS, 00YCIOBJICHHBIC PA3ININEM ITHICCKUX, PEIIUTHO3HBIX M IICHHOCTHBIX CHCTEM,
onupasich Ha HapabOTaHHBIN B UCTOPUH pusiocoun MaTepuar;

— IPUMEHSTH TOJTydeHHBIC GHITOCO(CKHE 3HAHUS K PEIICHUIO TPO(ECCHOHATBHBIX 3a/1a4.

Bnaoemy:

— IPEJCTABICHUAMHU O GUI0COPUHN KaKk HayKe U CUCTEME LIEHHOCTEH, €€ MECTE B CUCTEME
r'yMaHUTapHOTO 3HAHUS,

— OCHOBaMH (PUITOCO(CKOTO MBIIIICHNUS,

— KaTeropuaJibHbIM anmnapaToM H3y4aeMoOW AWCHUIUIMHBI, (UIOCOPCKUMU METOJaMU
aHaM3a pa3IMYHBIX MPoOJIeM, HaBbIKaMH (GUI0COPCKON KYIBTYPHI ISl BRIPAOOTKH CHCTEMHOTO,
LEJIOCTHOTO B3TJIsiAa Ha JEMCTBUTENBHOCTh M MECTO XMMHUU U XHMHUYECKOM TEXHOJIOTUU B
LIEJIOCTHOM KapTUHE MUpA.

3 KpaTtkoe conep:xanue JMCHUIIHHBI

Beeoenue.

Ounocodusi, ee MPOUCXOKICHUE U POJIb B 00ILIECTBE.

Pa3zoen 1. Ocnosnuvie gpunocoghckue wikono.

Antnunas ¢unocodpus (mocokparuku, coducte, Coxpar, [Hemoxput, Ilnarton,
ApucToTenb, 3UIMHUCTUYECKU-pUMcKas ¢unocodusi). OCHOBHBIE MPOOJIEMBI CpeHEBEKOBOM
bmrocodpun u snoxu Bospoxaenus. Punocopuss Hosoro spemenm (XVII — XVIII BB.)
Wneonorus [Ipoceemenus. Hemenxkas knaccuueckas ¢punocodus. Pycckas gunocodust XIX — XX
BB. OCHOBBI MapKCUCTCKOM ¢rnocoduu. OCHOBHBIC HAIIPABIIEHUSI COBpEMEHHOU (unocoduu.

Pa3zoen 2. Qunocogcrue xonyenyuu d6vimuss u NO3HAHU.

[IpobGnema ObiTus B uctopun ¢unocopun. IloHATHUS MaTepHATLHOTO U HICATBHOTO.
OcHoBHble (unocodckre HampaBiIeHHs: MaTepualu3dM W uaeanusMm. [IpuHiun riao6anbHOTrO
HBOJIIOIIMOHU3MA B COBPEMEHHOM HayuyHOU KapTHHE MUpA.

KoHuenimu npocTpancTBa U BpeMEHU B UCTOPUU PUIOCOPHUH U HAYKH.

[Ipoucxoxaenue coHanus. Posb Tpyaa B MpoUCXOXKICHUN cO3HaHUs. MaeanucTuueckue
U MaTepuaqucTHUecKue KoHHenuu co3Hanusa. CoszHanue u Mo3r. CosHareiabHOE U
6ecco3narenbHoe. CozHaHMe U sA3bIK. CoO3HAHKME U CaMOCO3HAHHE.

KoHuenimu THOCEONOTHH B  UCTOpUH  (UIOCOPHH: CEHCYyallu3M, pPalUOHAIU3M,
CKENTHUIU3M, arHOCTHUIIN3M, KOHIICTIIHS BPOKICHHBIX UACH, apruopu3M. J(nanexkTuka mo3HaHus:
YyBCTBEHHOE U paloHanbHOe. OCHOBHBIE TEOPUH UCTUHBIL.

Paszoen 3. Ilpobremvl uenosexa 6 gpunocoguu.



YenoBek Kak mpeamer GpuiaocopcKoro aHaimsa B uctopun ¢unocodpun. [Ipoucxoxaenne
YeJloBeKa: MPHUPOJHBIE W COIMAJbHBIC YCIOBUS AaHTPOIOCOIMOTeHe3a. buomornyeckoe u
COLIMANIBHOE B YeJoBeke. HIUBUA, HHIUBUAYaTbHOCTD, TMYHOCTD.

CMBICT XKU3HU M TpeJHa3HaYeHHe deioBeka. JKu3Hb, cMepTh, OeccMmepTre. J[BrxeHHe
HEHACWJIMsI, €ro poJib B coBpeMeHHOH >ku3Hu. llenmm u wnenHoctu. CBoOonga BoidM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETUYECKHE IICHHOCTH.

Paszoen 4. @unocoghusi ucmopuu u obwecmsa.

YenoBek B cCTEME COIMATBHBIX CBsi3el. JIMUHOCTh M Macchl, cB0OOIa MHEOOXOAUMOCTb.
Qunocodust wucropuu: (OpPMANMOHHAS W UUBWIN3ALMOHHAS KOHIEIIMH HCTOPUIECKOTO
pasButHs. IIporpeccucTckue W NHMKIMYECKHE MOJEeNu pa3BuTHA. [nobanpHbIe MPOOIIEMBI
coBpeMeHHOCTH. KOHIenus yCTOMYMBOTO Pa3BUTHUS U CLIEHAPUU Oy/IyIIETo.

OO6mecTBO U ero crpykrypa. ConmanbHasi, TOJUTHYECKAs U TyXOoBHas cepsl 0OIIecTBa.
Konuenmuu rocyaapctsa B uctopuu ¢puinocodckoi Mpiciu. I'paskgaHckoe 00111ecTBO U TPaBOBOE
roCyJapCTBO.

Pazoen 5. Qunocogcrue npobremovl Xumuu u XumMuueckou mexHoI02UlU.

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOIO 3HaHUS, €r0 METOAbl U (OPMBI.
Hay4Hble peBosIOnMM ¥ CMEHa THIIOB palMOHaIBHOCTH. Hayka B COBpeMEHHOM MUpe. DTHKa
HAyKH ¥ OTBETCTBEHHOCThH YUCHOTO.

[IpoGnema cooTHOMIEHUST Hayku W TeXHUKUA. ColManbHBIE TOCIEACTBHS HAYYHO-
TEXHUYECKOTO Mporpecca. DTUIECKUE U SKOJIOTHIECKAE UMITEPATUBBI Pa3BUTHUS HAYKH U TEXHUKH.

MecTo XMMHHU B CHCTEME €CTeCTBEHHBIX HayK. OCHOBHAs MpoOiaemMa XUMHUH KaKk HAYKH U
npou3BojcTBa. llemm w  3amaum  xuMmdeckod —TexHodormwm. Cremmduka  XHUMHKO-
TEXHOJIOTUYECKOTO 3HAHUS: (yHAaMEHTAILHOE U MPUKIIAJHOE, IMITHPHYECKOE U TEOPETHUYECKOE.

4 O0beM yueOHOI 1 CIUNIHHbI

Buna yueOHoi padoThI Obn.em rucnunHnbL
3E Akan. 4. | AcTp.u.

OO0uiasi Tpy10€eMKOCTb TMCHUTITUHBI 4 144 108
KonTrakTHasi pa6oTa — ay{uTOPHbIE 3aHSATHSI: 1,33 48 36
Jlexun 0,89 32 24
[Ipaktuueckue 3austus (113) 0,44 16 12
CamocrosiTesbHas padoTa 1,67 60 45
CaMocCTOsATETbHOE U3YYCHUE Pa3/IeIOB TUCIIUILUIMHBI 1,67 60 45
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MpoOMEXyTOUHAs aTTECTALIHS 1 0,4 0,3
[ToaroToBka K 9K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpOJIs: 9K3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCHUILIHHBI
«OCHOBBI 3JKOHOMHUKH H YNIPABJIEHHUS POU3BOACTBOM

1 Henp aUCHMNJMHBI — TIOJIyY€HHE CHCTEMbl 3HAHUH 00 HKOHOMHYECKUX
3aKOHOMEPHOCTSAX  (PYHKIIMOHUPOBAHUS  TMPOMBIIIIEHHOTO  TPOU3BOACTBA B  CHUCTEME
HAI[MOHANIBHOW HSKOHOMHUKH, (OPMHUPOBAHME SKOHOMUYECKOTO MBIIIJICHUS W HCIOJIh30BaHHE
MOJIyYE€HHBIX 3HAaHUN B MPAKTUYECKON AESITETbHOCTH.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00yYAIOLIUICSH 10JI2KeH::

Obnadams clenyOIUMA KOMIIETSHIIMSIMA U UHIUKATOPAMU UX JIOCTHKECHUS:

VK-9.1; VK-9.2; VK-9.3; OIIK-2.1; OIIK-2.3; OIIK-2.5

Suameo:

— OCHOBBI SKOHOMHYECKOH KyJIbTYpHhI, B TOM YHCIIe (PMHAHCOBOI rPaMOTHOCTH.



Ymemo:

— UCIOJIb30BaTh 3HAHUS OCHOB 3KOHOMUKH IIPU MIPUHATUU 0OOCHOBAHHBIX PELLICHUH.

Braoems:

— HaBBIKaMH BBIOOPA IKOHOMHYECKH 000CHOBAHHBIX PELICHUH.

3 Kparkoe conepixanue JUCHMIIHHBI

Pazoen 1. Beeoenue. Ocrogvl polHOYHOU IKOHOMUKU.

1.1. DxoHOMHUYECKHE TOTPEOHOCTH, Ojlara M pecypchl. DKOHOMHUYECKHE CHUCTEMBI U HX
CyIIHOCTh. OOIEeCTBEHHOE IMPOM3BOJCTBO M 3KOHOMHYECKHE OTHOIIeHMs. [Ipon3BojcTBEHHbIE
BO3MO’KHOCTH OOIIIECTBA M SKOHOMUYECKUH BbIOOp. KprBasi Mpon3BoACTBEHHBIX BO3ZMOKHOCTEH.
3akoH yObIBaIOIIEH MPeeTbHOM M0JIE3HOCTH. THIBI M MOAETIM IKOHOMHUYECKUX CHUCTEM. DJIEMEHT
HKOHOMHUYECKOW cUCTeMBbI. TpaauiimonHas SkoHOMH4YecKas cuctema. CoOCTBEHHOCTh: (hOpMBI 1
MyTH UX TpeoOpa3oBaHusl.

1.2. PeiHOUHBIH MEXaHM3M cIpoca U mpemiokeHus. CoBepiieHHas M HECOBEPIICHHAsS
KOHKYpeHLUU. ToBapHBIM (PBHIHOUHBIM) THUN OOIIECTBEHHOTO Mpou3BoAcTBa. CyIIHOCTh M
YCIIOBUSI BOSHUKHOBEHMSI pbIHKA. BUIbI PHIHKOB U UX CTPYKTypa. @yHKIMU pbIHKA. ToBap U ero
cBoiictBa. Cripoc U mpeiokeHre Ha pbiHKe. [IoHATHE «3MacTUYHOCTh». DINACTUYHOCTh CIpoca
U TpeIOKEeHUs, TodeuHas U jayroBas. CoBepllIeHHas M HECOBEpIICHHAas KOHKYPEHIIHH.
Mounononusa. Makcumu3zanus npuOblId MOHOMIOJUCTOM. OIUronous.

1.3. TloHATHE HAIIMOHAILHOW KOHOMHUKH, OCHOBHBIE MaKPOIKOHOMUYECKHE TTOKA3aTEIH.
[ToHSATHS COBOKYMHOTO CHpoca M COBOKYITHOTO MpeaoKeHUus, (akTopbl, BIMUSIOINIME HAa HX
m3menenus. [lorpebienus u coepexeHus. JKOHOMHYECKHI KpyroooopoT. [IpousBocTBo, 0OMeH
u pacnpeaenenue. [lorpebnenue, coepekeHre, THBECTUIIMHM TOBApOB U YCIIYT.

1.4. ®unancoBass cucteMa u (UHAHCOBasg MOJUTHKA oOmiecTBa. [ocymapcTBeHHBIN
OIODKET W rocylapcTBEeHHBIN Aoar. Hamoru u HajmoroBas cucrema.

Paszoen 2. Dxonomuueckue ocHosbl ynpasnenus npou3eo0CmEoM.

2.5. [lpennpusarne Kak CYOBEKT PHIHOYHOTO XO3SHCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TMpPOSIBIIGHUS Ha MOpeanpustud. Ponp  crnenuaiucra XUMHUYECKOM
npoMmelnieHHocTy. [lpennpusitue B cucreMe pblHOUHOM 3KoHOMHKHU. [Ipenmpusitue — Kak
CyOBEeKT U  OOBEKT TPEINPUHUMATEIHLCKOW  JCITCIBHOCTH. 3aKOHOJATeNbHas  0asa
MpeaNPUHUMATENbCKON  JesTenbHOCTH. HopMaTHBHO-TIpaBOBBIE aKThI, periiaMeHTHPYIOIINe
NesITeNbHOCTh mpennpusaTus. OpraHu3zalluOHHO-TPAaBOBbIE (OPMBI  MPEeANPUHUMATEIHCKOMN
NEeSITEIbHOCTH U KPUTEPUH UX BbIOOpa. PopMbl cOOCTBEHHOCTU. BHEIIHSISI U BHYTpeHHS cpea
MIPEeANPHUATHS.

2.6. MarepuanpHo-TexHHUecKass 0a3za mpousBojacTBa. ChbIpbeBass H  TOIUIMBHO-
sHepreTHueckas 0aza XUMHUYECKMX Mpou3BOJACTB. [IpomsBojacTBeHHass mporpamMmma U
MIPOM3BOJICTBEHHAS! MOIIHOCTh NpeanpuaTus. KauecTBo u KOHKYPEHTOCIOCOOHOCTh MPOIYKIIUU.
DkoHOMHYEeCcKOoe O0O0OCHOBaHHME BbIOOpa ChIpbsi M ToIuMBA.  PecypcocOepexeHue.
ANbTepHaTHUBHBIC HCTOYHUK CHIPBS U 3Hepruu. OpraHu3zanus CKIaJICKOTo X03sicTBa.

2.7. MartepuanbHO-TEXHHUYECKHUE pecypchl mpeanpuatus. OCHOBHbIC NMPOU3BOJICTBEHHBIE
GOoHABI XMMHUYECKUX NPEANPUATHN: TMOHATHE, Kiaccudukauus u crpykrypa. [loHsTHe wu
CTPYKTYypa OCHOBHBIX cpeicTB. O1leHKa OCHOBHBIX CPEJICTB. MeTO/IbI OIIEHKH OCHOBHBIX (JOHJIOB.
[Tokazarenu HCMONB30BAaHUS OCHOBHBIX MPOM3BOJACTBEHHBIX (poHIOB. M3HOC M amopTusaius
OCHOBHBIX (hoHIOB. OueHka 3(PPEKTUBHOCTH MCHOJIb30BAHHUS OCHOBHBIX IPOU3BOJCTBEHHBIX
¢on0B. Bocnpons3BoICTBO OCHOBHBIX cpecTB. OOOpOTHBIE CpesicTBa MPEANPHUITHS: MTOHSTHUE,
coctaB U cTpykrypa. Mcrounuku QopmupoBaHus 0OOpOTHBIX cpelacTB. OO0pauyMBaeMoCTb
00OpOTHBIX CpeAcTB. MarepuaibHble 3amackl Ha mpennpusatiu. OnpeneneHue NOTpeOHOCTH B
00OpOTHBIX Cpe/ICTBAX.

2.8. Tpynosslie pecypcsl npennpusatus. [lepconan npeanpusitus u ero ctpykrypa. OCHOBBI
OpraHu3aluy Tpyjaa Ha Npeanpuatud. DPQPEeKTUBHOCTh UCIOIb30BAHUS MEPCOHAIA U Paboyero
BpeMeHHU. [Ipon3BoauTeNbHOCTh TpyZa U oruiata Tpyaa. OpraHuszaius 3apaOOTHOW IUIaThl Ha
npeanpustTu. CocTtaB U CTPYKTypa  IPOMBIIUIEHHO-IIPOM3BOACTBEHHOTO  IIE€PCOHANA.
[Ipou3BOINTENBHOCTD TPYyZa: MOHATHE, MOKA3aTENN U METOAblI U3MepeHus. uauBunyanpHas u
oOIIeCTBEHHAasT  NPOM3BOJUTENBHOCTh  Tpyxa. Pe3epBel U (akToppl  MOBBILICHUS
IIPOU3BOIUTENBHOCTH Tpyaa. @opMbl, CUCTEMBI U pa3Mep OIUIAThI TPYAA HA IPEIIPUITHH.
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Pasoen 3. Texnuxo-sxkoHOMUYECKU AHATU3 UHIHCEHEPHBIX PelleHULL.

3.9. loxoapl W pacxoJsl Ha MPOU3BOJCTBO, W PEATU3AIMIO MPOAYKIIMU MPEATNPHSITHUS.
W3nepxku TPOW3BOJACTBA MPOAYKIHH (CEOECTOMMOCTH), TPUOBLIb, PEHTA0CIBLHOCTh U
neHoobOpasoBanue. Ilonarue 3arpaTbl Ha TPOM3BOACTBO M pEANU3AMIO  MPOIYKIHH
(cebecronmocTs). Buapl n 3HaueHune kinaccupukamuu 3atpat. CTpyKTypa 3aTpat Ha IPOU3BOICTBO
U pear3alui0 NPOAYKUMU. TEXHUKO-dPKOHOMHYECKHM aHajdu3 WHXCHEPHBIX PELICHU.
OcobeHHOCTH pacueTa 3aTpaT Ha MPOM3BOJACTBO M PEATH3AMIO MPOAYKIMH B KOMIUIEKCHBIX
npou3BoacTBaX. OCHOBHBIE MyTH CHI)KEHHUS 3aTpaT Ha MPOW3BOJICTBO MPOIYKUIWHU. Jl0XOabI
npeanpustus. [lonsaTrHe npuObUIH 1 J0X04a MPEANPHUATHS, METO/IBI KX pacueTa. PeHTabenbHOCTS,
ee BHJIbI U MEeTOIbI pacueTa. [1yTu moBeImeHus MpuObUIH U PEHTA0CIBHOCTH Ha IPEIIPUSTHSIX.

3.10. LlenooOpa3zoBanne u IEHOBas NOJHWTHKA. LleHa Ha MPOOYKIMIO W TPHUHIHUIIBI
neHooOpaszoBanusi. Bunel nien. CTpykTypa IeHBI, CHCTeMa IIeH. B3auMoCBs3H LIeH U U3JEepIKEK.
IlenoBas nonutuka. PazpaboTka 11eHOBOI cTpaTeruu.

3.11. ®uHaHCOBO-KPEIUTHBIE OTHOIICHUS TPEANPHUITHH M CHCTEMa HaJIOTOOOJIOKEHHS.
[TonsiTne, coctaB u cTpyKTypa GuHAHCOB npeanpustus. [IpuHIuns! Haoroobnoxenus. Hanorn
Y TUTIATeXH, YCTAHOBJICHHBIE 3aKOHOAATEIbCTBOM: BUBI, CTABKH, OOBEKTHI HAJIOTOOOIOKEHUS U
CPOKH yILJIaThl Hajora B OIOJIKET.

4 O0beM yueOHOI 1 CHUTITHHBI

Buja yueoHo# padoThl Obnem mucumnInHLL
3E Axkan. 4. | Acrtp.u.
OO0uiasi TPy10€eMKOCTb TMCHUILITUHBI 3 108 81
KonTrakTHasi pa6oTa — ayuTOPHbIE 3aHATHSI: 0,88 32 24
Jlexun 0,44 16 12
[Ipaktuueckue 3austus (113) 0,44 16 12
CamocrosiTeJbHas padoTa 2,12 76 57
KonTtakTHas camocTosiTenpHas paboTa 0,4 0,3
2,12
CaMocCTOsATEeT HOE U3YYCHUE PA3/IeIOB TUCIIUILIMHBI 75,6 56,7
Bujx uTOroBoro KOHTpoJIs: 3a4éT ¢ OueHKOM

AHHOTANUA padoyeil NPOrpaMMbl TUCHUILIHHBI
«ConmnanabHO-NICUX0JIOTHYeCKHE OCHOBBI PA3BUTHS JIMYHOCTH

1 ]_le.]]b JUCHUIIJIMHBI — (bOpMHpOBaHI/Ie COILINAJIBHO OTBETCTBEHHOM’ JIMYHOCTH,
CHOCO6HOI>'I K CaMOOpraHu3aliii U pa3BUTHUIO, YMGIOHleﬁ BBICTpanBaTh U PE€AJIN30BbIBATE CBOIO
KU3HCHHYIO CTPAaTEruro, CHOCO6H0171 YIIpaBJIATh CBOUM BPEMEHEM B HOBBIX COLIMAJIBHBIX p€aiusiX,
B YCJIOBUAX HCIIPCPBIBHOT'O 06pa30BaHI/I$I, yMefomeﬁ OCYHICCTBJIATH CONUAJIBHOC BBaHMOHeﬁCTBHe
" pCaAJIM30BbIBATH CBOIO POJIb B KOMAHJIC.

2B pe3yJbTare N3y4eHHUs JMCUUILINHBI 00y4aroIMiCcs J0JIKeH:

Obnaoamo CIIEAYIOIIUMH KOMIIETEHIUAMY 1 HUHIUKATOPAMU UX JOCTHKEHUS:

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

VK-6.4; YK-6.5; YK-6.6

3namo:

— CYHIHOCTb HpO6J'IeM OopraHusali MU CaMOOpraHui3anuuv JIMYHOCTH, €€ IIOBCIACHUA B
I'pyiIie B YCJIOBUAX COBPEMECHHOTO O6H.[CCTBa " HCTIPECPBIBHOT'O 06p3.30BaHI/I}I;

— MCTOJAbI CaMOOpraHu3alvi W Ppa3BUTUA JIMYHOCTHU, BBICTPAUBAHUSA U PpCaJIM3allun
TPACKTOPHUU CaMOPA3BUTHA, BBIpa6OTKI/I neenoyiaranusa 1 MOTUBAlTUOHHBIX YCTAHOBOK, PA3BUTHA
KOMMYHHUKATHBHBIX CHOCO6HOCTGI7I U IOBCJCHUA B I'PYIIIC,

— O6H1y10 KOHIICIIIIUIO TEXHOJIOTUN OopraHu3aliui BpECMCHU U MTOBLIMICHUS B(I)(I)CKTI/IBHOCTI/I
€ro UCIOJIb30BaHUA,

— MCTOAUKH HU3YUCHUA CONUAIBHO-TICUXOJIOTUYCCKUX SIBJICHUUN B C(bepe YIIpaBJICHHUA U
CaMOylpaBJICHUS JIMYHOCTH, I'PYIIIBI, OpraHu3alnu.
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Ymemo:

— TUTAHUPOBATh M PEIIaTh 3324l JIMYHOCTHOTO U MPO(HECCHOHATBFHOTO Pa3BUTHSI,

— QHAJIM3WPOBATh CBOM BO3MOXHOCTH H OTPAaHUYCHHUS, HCIOJBL30BaTh METOJIbI
CaMOJIMarHOCTHKH, CAMOIIO3HAHUS, CAMOPETYJISIIUN U CAMOBOCITUTAHUS;

— yCTaHaBIMBATh C KOJUIETaMy (OJHOTPYNITHUKAMHU) OTHOIICHHSI, XapaKTEPHU3YIOIIHECs
3¢ dEeKTUBHBIM YPOBHEM OOIICHHUS;

— TBOPYECKU TMPUMEHATh B PEHICHUM MPAKTHUYECKUX 3a7a4 MHCTPYMEHTHI TEXHOJOTHM
OpraHu3aIui BPEMECHH U MOBBITICHUS 3PPEKTUBHOCTH €r0 HCIIOJIb30BAHHUS.

Braoemy:

— COIMATILHBIMU W TICUXOJOTUYCCKHUMH TEXHOJIOTUSAMHU CAMOOPTaHHU3AINH H Pa3BUTHS
JUYHOCTH, BRICTPAUBAHUS U PEATU3ALUN TPACKTOPHH CAMOPA3BUTHS;

— MHCTPYMEHTAMHU ONITUMU3AIIMHU HCIOJIL30BaHUSI BpEMEHH, HABBIKAMH TUTAHUPOBAHHUS
JIMYHOTO U y4eOHOr0 BPEMEHH, HaBBIKAMU CaMOOOPa30BaHUs;

— TCOPETHUYCCKUMH ¥ TPAKTHYCCKUMH HaBBIKAMH TPETYNPESKICHUS U pPa3peIICHHS
BHYTPHUJIMYHOCTHBIX M TPYIIIOBBIX KOH(PIUKTOB;

— Ccroco0aMHu MOTHBAIIMH YICHOB KOJUICGKTHBA K JIMYHOCTHOMY M TPO(ecCHOHAITEHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMM K KOHCTPYKTHUBHOMY OOIIEHHUIO B KOMaHJiE, pe(JIEKCHU CBOETO
MTOBEICHUS U JMJICPCKUMU KaueCTBAMH.

3 KpaTtkoe comep:kanue TUCIHNIHHBI

Pa3zoen 1. Obwecmeso: Hogble ycnosus u hakmopvl pazsumust IU4HOCMU.

1.1. CoBpeMeHHOE OOIIECTBO B YCIOBHUAX TII00ATH3AIMN 1 HHPOPMATH3AIUH.

1.2. ConmanabHbIe TIPOIIECCHI.

1.3. IHCTUTYTBI COTMAITA3AIINH JTATHOCTH.

1.4. UuactutyT 00pa3oBaHusl.

1.5. ConmanpHas 3HAaUUMOCTh MTPOQECCHH.

1.6. «Mos nipodeccusi B COBPEMEHHOM POCCUHCKOM OOIIECTBEY.

Paszoen 2. Jluunocms. Coyuanvhvle u ncuxonrocuyecKue mexHoao2uu camoopeaHusayuu u
camopazeumus.

2.1. Tlcuxonorus TMYHOCTH.

2.2. CTpateruu pa3BUTUs U CAMOPA3BUTHS IUYHOCTH.

2.3. Camoopranuzanus u caMopeain3anus JHYHOCTH.

2.4. JIN9HOCTB B CHCTEME HETIPEPHIBHOTO 00pa30BaHUSI.

2.5. llenenosiaranue B JMYHOCTHOM M MpodeccHoHaTbHOM pa3BUTHH. [IpakTukym
«[TocTpoenue kapbepbl».

Paszoen 3. I'pynna. Coyuanvusie u ncuxonocuyeckue mexHoio2uy 2pynno8o2o nogeoeHus
u 1udepcmaa.

3.1. Konnextus u ero dopmupoBanue. [Ipaktukym «lIcuxonorus oomeHus».

3.2. Ctunu  pykoBojactBa u  juaepctBa. llpaktukym  «KomanmooOpasoBaHue.
JlunepcTBO».

3.3. IIpaktukym «YmpaBieHue KOHMOIMKTHBIMUA CUTYAIIUSIMU B KOJUIEKTHBE.

3.4. TIIpaktukyM « MOTHBBI TUYHOCTHOTO POCTaY.

3.5. ConmanpHO-TICUXOJIOTHYECKOe 0OecTieyeHe yIpaBieHHus KOJIEKTUBOM. [IpakTukym
«VckyccTBO ynpaBisTh COO0M.
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4 O0beM yueOHOI 1M CHUIITHHBI

. O0beM IMCHHMIIIMHBI
Bup yueOHo# padoTsl et

3E Axkaj. 4. | Acrtp.u.

OO0miasi Tpy10€eMKOCTb 1M CHUILIUHBI 2 72 o4
KonrakTHasi pa6oTa — ayIuTOPHBIE 3aHATHSL: 0,88 32 24
Jlexun 0,44 16 12
[IpaxTnueckue 3anarus (113) 0,44 16 12
CamocrosiTesbHas padora 1,12 40 30
KoHrakTHas camocrosiTelibHas paboTa 0,2 0,15
1,12

CamocTosTenbHOE H3ydeHUE Pa3AeIoB JUCIUTUIMHBI 39,8 29,85
Bua nToroBoro KOHTpOJIsi: 3auér

AHHOTALUA paﬁoqeifl nmporpaMmbl THCHUIIJIMHBI
«Oﬁlllaﬂ H HECOPraHnvdeCrass XuMushH»

1 Heab AUCHUIJIMHBI — TPHOOPETEHUE 3HAHWUW M KOMIETEHIMH, (GopmMupoBaHue
COBPEMEHHBIX IIPEJICTaBICHUN B 001aCTU TEOPETUUECKUX OCHOB XUMUU U XUMHUH 3JIEMEHTOB.

2 B pe3yabTaTe n3y4eHus AUCHUNIMHBI 00yYAOMIMIiCA TOJIKEH:

Obaadoams cleqyOIUMU KOMIETCHIMSIMUA U UHAUKATOPaMH UX JOCTHXKEHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5

3Hamo:

— DIIEKTPOHHOE CTPOECHHUE aTOMOB M MOJIEKYIT,

— OCHOBBI TEOPHM XMMHUUYECKOW CBSI3U B COCAMHEHUSX Pa3HBIX TUIIOB, CTPOCHUE BELIECTBA
B KOH/ICHCUPOBAaHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHNUS XUMHUYECKHUX IPOIECCOB M XapaKTEPUCTUKH
PAaBHOBECHOTO COCTOSIHUS;

— METOJbl OMMCAHUsI XUMHUECKUX PABHOBECHUM B pacTBOpax 3JEKTPOJIUTOB;

— CTPOCHHE U CBOMCTBA KOOPJIMHAIMOHHBIX COCTUHEHU;

— MOJIy4eHHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHUYECKHUX BEILECTB.

Ymemo:

— BBIIIOJIHATh OCHOBHBIE XUMUYECKUE OIEpalliu, ONPEAENISITh TEPMOINHAMUYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEAKIIUN U PaBHOBECHBIE KOHLIEHTPAIIUU BEUIECTB;

— UCIOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJMHAMUYECKHE CIPABOYHBIE
JaHHbIE JJIs peleHus mpogecCUOHaIbHbIX 33/1a4;

— MPOTHO3UPOBATH BIIMSIHUE PA3IUYHBIX (PAKTOPOB HAa PABHOBECHE B XMMHYECKHX
peakumsx.

Braoemy:

— TEOPETUYECKUMH METOJaMHU OIHUCAHMUSI CTPOEHUS U CBOWCTB IPOCTBIX U CIIOKHBIX
BEILIECTB Ha OCHOBE 3JIEKTPOHHOI'O CTPOCHHUS UX ATOMOB U MOJIOKEHUS B IEPUOJUUECKON cUCTEME
XUMHUYECKUX IJIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU Pa0OTHI B XUMUYECKOU J1ab0opaTopuu;

— OKCIIEPUMEHTAILHBIMU  METOJaMH OTpPEACTCHUS] HEKOTOPBIX (PHU3UKO-XUMUYECKUX
CBOMCTB HEOPIaHUYECKUX COCIUHEHUM.

3 Kpartkoe coep:xanue THCHUINIHHBI

Paszoen 1. Illpunyunst xumuu.

1.1. Ctpoenue atoma.

BonHoBbIe CcBOIiCTBa MaTepHanbHBIX O0BEKTOB. YpaBHeHue ne bpoiinsa. CooTHomieHue
HeonpeneneHHocTei ['eiizen6epra. [lonsTHe 0 KBaHTOBOM MexaHuke U ypaBHeHuu Llpenunrepa.

1.2. Tlepuomueckuii 3aKOH U MEpHOAUYECKas CUCTEMA.

CoBpemMeHnHas (opMyIHpOBKa MEPUOANYECKOTO 3aKoHa. Ilepuonuyeckas cucrema u ee
CBSI3b CO CTPOEHHEM AaTOMOB. 3alOJHEHUE OHIIEKTPOHHBIX CJIOEB U O000JOYEeK aToMOB B
nepuoandeckon cucreme dneMeHToB 1.1, Menneneesa.
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1.3. OKHCTUTENBHO-BOCCTAHOBUTEIILHBIC ITPOIIECCHI.

Crenenu oxkucieHus. Baxkneiiline OKUCIUTENN U BOCCTAHOBUTENU. BaxkHelne cxeMbl
IIPEBPALLEHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX.

1.4. Xumuueckas CBsI3b U CTPOCHHE MOJIEKYIL.

KoBaneHTHast CBSI3b, OCHOBHBIE IOJIOKEHUS METOJIa BAJIEHTHBIX CBs3ed. PaccmoTpenue
CXEeM MEePEeKPBIBAHUS AaTOMHBIX OpOHTaIel npu 00pa3oBaHuM CBs3eil B Mosiekynax. [ mOpuau3arms
BOJIHOBBIX (pyHKITMH. OCHOBHBIC TIOJIOKEHHUS METOJIa MOJICKYJISIpHBIX opoutaieii (MO JIKAO).
Merox T'wmnecnu. OOmue cBeeHHS O KOMIUIEKCHBIX COEIMHEHHSX, WX CTpPOCHHE.
MexmonekyasipHas 1 BHyTPUMOJIEKYJIIpHasi BOAOPOIHAs CBsA3b. MIoHHas CBA3b KaK IpelebHbIN
ciydail KOBaJIEHTHOM cBsizu. OOIIME MPEJCTAaBICHUS O MEXMOJEKYIIPHOM B3aUMOJICHCTBUU:
OPUEHTAILIMOHHOE, HHAYKIIHOHHOE, AUCTIEPCUOHHOE B3aUMO/IEHCTBUS.

1.5. IloHsiTHE O XMMUYECKON TEPMOTUHAMUKE.

Tepmoaunamuueckue  QYHKIMM  COCTOSHHUA  (XapaKTepUCTHUECKHE  (PYHKIHH).
BuyTpennsis sHeprust 1 SHTaNbIUS, UX QU3MUECKHN CMBICI. TepMOXUMUS U TEPMOXHUMUYECKUE
ypaBHeHHUs. 3akoH ['ecca u cnenctBus u3 Hero. [loHsTHE 00 S3HTPONMH, aOCOTIOTHAS! SHTPONIHS U
CTpOEHHE BelecTBa. MI3MeHeHNe SHTPONUH B Pa3IMUHbIX [Tpolieccax.

1.6. [ToHsATHE 0 XUMUYIECKOW KHHETHKE. XUMUIECKOE PaBHOBECHE.

OnHocTaauifHBIE W CIOXKHBIE PEaKIMU. 3aKOH JEUCTBYIOMUX Macc. KoHCTaHTa CKOPOCTH
peakiuu. MOoJIeKyIIpHOCTh U TMOPSJIOK peakuu. 3aBUCHUMOCTh CKOPOCTH peakUuu OT
TEMIIEPATyPhl; SHTAIBIINA AKTUBALMN. | OMOTEHHBIN U F€TEPOrE€HHBIN KaTaJIn3.

HctunHoe u kaxymeecs: paBHoBecus. KoncranTta xumuueckoro paBHoBecus. CMerieHue
XUMHUYECKOTO paBHOBecHs, npuHuun Jle-llarense — bpayna.

Oueprus ['nb6ca, ee cBsA3b ¢ AHTponHeil U FHTaIbNUEH. PU3NUECKUN CMBICT dHEPTUU
I'nG6ca. DHTpomuiHBIM M SHTANBNUNHBINA (akTopsl mporecca. CBsizb AG'T ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBoXxAammue OOpa3oBaHME  JKUAKMUX  HCTUHHBIX  pPacTBOPOB
HEIJIEKTPOJIUTOB U BJIEKTPOJHUTOB. ACCOLMHMPOBAHHBIE U HEACCOLMUPOBAHHBIE SJIEKTPOJIMTHI.
Crenenr guccommanuu. KoHcranTa aucconmanui. PaBHOBecHe B CHCTEME, COCTOAIMICH W3
HACBIIIEHHOTO PacTBOpa MaJOpacTBOPUMOIO 3JIEKTPOJIATa U €ro KpucTauioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COeIMHEHUI. PaBHOBECHE qUCCOIMAMU BO/Ibl, HOHHOE TIPOU3BEACHUE
BO/JIbI M €r0 3aBUCUMOCTb OT TemmnepaTypsl. [llkana pH. ['maponaus cosen.

Pa3zoen 2. Heopeanuueckas xumus.

2.1. Xumus S-37eMeHTOB. 2.2. XUMUs P-3JIEMEHTOB.

Bonopona-nepBelil 37€MEHT NEPUOJUYECKON CUCTEMBI, €ro JBONCTBEHHOE MOJIOKEHHE.
Onementhl 1-2 m 13-18 rpynn mepuoaudeckoil CUCTeMbl. 3aKOHOMEPHOCTH B W3MCHCHHH
ANIEKTPOHHBIX KOH(GUTYypalul, BEIWYHH PaAIUYyCOB, JIIEKTPOOTPHULIATEILHOCTH U OSHEPrUU
MOHU3AIMU aTOMOB. THUIMYHBIE CTENIEHN OKUCIICHUS. XMMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOEHUU M CBOMCTBAX OCHOBHBIX THUIIOB COEIWHEHHM, UX IOJyYCHHE.
[IpuponHble coeMHEeHUs], TOTyYEeHUE U TPUMEHEHUE.

2.3. Xumust d-amementoB. 2.4. Xumus f-anemenrtos.

OnemeHThl 3-12 Tpynm NepUOAMYECKON CHUCTEMBl. 3aKOHOMEPHOCTH B HW3MEHEHUU
AIIEKTPOHHBIX KOH(GUTYpaIuil, BEIUUYNH PAJAUYCOB, SHEPTUH HOHU3AINN, XapaKTEPHBIX CTENeHEi
OKUCJICHUs, KOOPAMHAIIMOHHBIX dYHCeN aToMoB. lIpupoaHble coeIMHEHHUs, TOJy4yeHUe U
comocTaBieHne (PU3MUYECKUX M XUMUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpoeHHE U CBOMCTBA
OCHOBHBIX TUIOB coenuHeHnit. Ocobennocty f-amemeHToB.

4 O0beM yueOHO# AU CUMILIMHBI

Bcero 1 cemecTp 2 cemecTp
3E | Akan. 4. | 3E | Akan. 4. | 3E | Akaa. 4.

12 432 7 252 5 180

KonrakTHas padora: ?'3 193 3,11 112 2,22 80

Bup yueOHo# padoThl

OO0mas Tpy10eMKOCTh
AUCHUILIUHBI
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Mexumn g | 64 Jos|l 32 |osy| 32

[Ipaktuyeckue 3anstus (I13) g 8 32 0,89 32 - -

Jlaboparopusie padoTs (JIP) g o 96 1,33 48 1,33 48

CamocrosiTesibHasi padoTa: ;1 8 168 2,89 104 1,78 64

CamocTosATenbHOE U3YUYCHUE 4,6

pa3aesioB AUCUUILIAHBI 7 168 2,89 104 178 64

Buabl KOHTpOJIA:

IK3aMeH 2 71 1 36 1 36

KonrtakTthas paborta —

MIPOMEXYTOUHAsl aTTECTALIUS 2 038 1 0.4 1 04

[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6

Buja nToroBoro KOHTpoOJIsi: JK3aMeH JK3aMeH
Bcero 1 cemecTp 2 cemecTp

Bun yuednoii padorsr 3E | Actp.u. | 3E | Acrp.u. | 3E | Acrtp. 4.
DT T3 SOET 12 324 7 189 5 135
JUCIHMILINHBI
KonrakTHas pabora: 53’,3 144 3,11 84 2,22 60
TMexun 1é7 48 |089| 24 |089| 24
[Ipaktuueckue 3austus (113) Oé8 24 0,89 24 - -
JaGoparopbie paots: (JIP) >0 9 [133] 3 [133] 36
CamocrosiTesibHas1 padoTa: 47’6 126 2,89 78 1,78 48
CamMocTosATeTpHOE U3yUeHUE 4.6 126 2 89 78 178 48
pa3aesioB AUCHUTLIUHbI 7 ' '

Buabl KoHTpOJIS:

IK3aMeH 2 54 1 27 1 27

KoHnraktHas pabora —

MIPOMEKYTOYHAS ATTECTALIUS 2 0.6 1 0.3 1 0.3
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Bujg uTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCUMIIIHMHBI
«Oprannyeckasi XuMHs»

1 Heap aAMCHUNIMHBI — IPUOOPETEHNE CTYACHTAMU 3HAHUN O CTPOCHUH OPTaHUYECKHX
COEIMHEHU I, OCHOBHBIX XUMUYECKUX CBOMCTBAX PA3JINYHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN
Y METOJIaX WX MOJYYEHHUs, KaK MPOMBIIIEHHBIX, TaK U Ta00PaTOPHBIX.

2 B pe3yabTaTe U3y4eHUs TUCHUILINHBI 00yYaIOLIUIICH T0JI/KEH:

Obnadams ClenyOIUMA KOMIIETSHIIMSIMA U WHIUKATOPAMU UX JTOCTHKECHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5

3uamo:

— TEOPETUYECKHE OCHOBBI CTPOCHHMSI U CBOMCTB Pa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCIUHEHUH;

15



— crnocoObl OJTYYEHHUS] U XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCIIMHEHU;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHNsI OPTraHUYECKUX PEAKLIUIL.

Ymemo:

— IPUMEHATh TEOPETUUECKUE 3HAHUSA I CUHTE3a OPraHUYECKUX COEIMHEHUM pa3IMyuHbIX
KJIaCCOB;

— aHAJIM3UPOBATh U NPEJCKA3bIBATh PEAKLIUOHHbBIE CBOMCTBA OPraHNYECKUX COEUHEHNI;

— COCTaBJISITh CXEMbI CUHTE3a OPIraHMYECKUX COETMHEHUH, 33JaHHOTO CTPOEHUSI.

Braoemy:

— OCHOBaM{ HOMEHKJIATYpHI M KIACCU(PUKALMN OPraHUIECKUX COSTMHEHUIA;

— OCHOBHBIMHU TEOPETUYECKUMHU IPE/ICTABIECHUSIMU B OPTraHUYECKON XUMHH;

— HaBBbIKaMU 00OCHOBAHHUS PALIMOHATIBHBIX CIIOCOO0B MOIYYEHUSI OPraHUYECKUX BEIIECTB.

3 Kparkoe conepixanue TuCUMNIHHBI

Pa3zoen 1. Teopus xumuueckoeo cmpoenus u HacvliyernHvle y2neeo00opoovl (VB).

1.1. [Ipupoaa XuMUYECKOMN CBSA3H.

[Ipupona xoBaneHtHOM cBsi3u. Dopmynsl Jlpronca. PopmanbeHeiil 3apsan. Teopus
rudpuanzanuu AO. Teopust OTTaIKMBaHUS AJIEKTPOHHBIX Map BajieHTHOU 0600uku (ODIIBO) n
dhopma Mosiekya. AToMHO-OpOuTaNbHBIE MOJIenH. D(HPEeKThl B opranndeckoit xumud. [lonstue o
MEXaHHU3ME XUMHUYecKoW peakiuu. [IpomexyTouHble COEIMHEHUS M YacCTHUIbl OPraHMYECKUX
peaKuum.

1.2. AnKaHsl.

l'omonornueckuit  pan.  Wzomepus.  Homenknatypa.  CrocoObl  moJrydeHHs.
[IpocTpancTBeHHOE U ANIEKTPOHHOE cTpoeHue. dusnyeckue cBoiicTBa. OOmIas XapaKTepuCTHKA
peakroHHoU criocoOHocTu. [loctynar XaMmmoHna.

1.3. Crepeonzomepusi.

Tunel crepeonzomepoB: KOHGOPMEPHl, TEOMETPUUYECKHE H30MEphl, SHAHTHOMEPHI.
OnTtuueckas wu30Mepus. XHUPATbHOCTh. OHAHTHOMEpHI. Paremuueckass cmecb. CrocoObl
MPOCTPAHCTBEHHOTO M300pakeHHs ONTUYECKUX H30MepoB. OTHocuTedbHAasE U abCONIOTHAs
koHpurypanuu. [Ipoekumn dumepa. D,L-Homenknarypa. R,S-Homenknarypa. Ilonstue 006
ONTUYECKOI aKTUBHOCTU COETUHEHHH C ABYMSI aCUMMETPUUECKUMHU EHTPAMHU.

1.4, [luknoankaHbl.

I'omonoruueckwnii psan. Mzomepus. Homenknatypa. Crioco0s! osrydenusi. Kondopmarium.
Tunel HanpsbkeHn B nuKIax. Pu3nUecKue cBOMCTBa. Peakiny UKI0aIKaHOB.

Pa3zoen 2. Henacwiwernnule y2ne6000poobi.

2.1. AnkeHsl.

l'omonornuecknit  psan.  M3omepus.  Homenkmatypa.  CnocoObl  TOJydeHUS.
[IpoctpancrBennoe crpoenue. dusnueckue cBoiicTBa. Peakiuu ajakeHOB.

2.2. AJIKUHBI.

l'omonornueckuit  psn.  M3omepus.  Homenxnmatypa.  CrnocoOGbl  HOJydeHUS.
[IpocTpaHcTBeHHOE U IEKTPOHHOE cTpoeHue. Pu3ndeckre cBocTBa. Peakiiuu alk1HOB.

2.3. AskaaveHsl U IOJIUEHBI.

[lonsitTe o mnepunukIMYecKkuxX peakuusx. [omonorumueckuir psn. Kraccudukarus.
W3omepus. Homenknarypa. CnocoObsl mosydenus. Peakumn 1,3-ankaauenos. Ilonstue o
NepULUKINYECcKUX peakiusax. Lluknonpucoeaunenne. Ocobennoctu peakiuii unbsca-Anbaepa.

Paszoen 3. Apomamuueckue coeduneHus.

3.1. Teopun apOMaTUYHOCTH.

CoBpeMeHHbIE NPEJICTaBIEHHs O CTPOEHUH OeH30J1a. ApoMaTHUECKUI XapakTep OeH301a.
Oueprus conpsikeHus. O0IMe KpUTEPUU apOMaTHYHOCTH.

3.2. CoenuueHus: 6€H30JIHHOTO PSAA.

Nzomepus. Homenknarypa. CrnocoObl mosmyuenusi. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE
crpoenue. Puznueckue cpoiicTBa. OOIIas XapaKTePUCTHKA PEaKIIHOHHON CIIOCOOHOCTH.

Pa3zoen 4. I'anocenonpouszsoonvie. Cnupmol, ¢heronst, npocmoie 3¢pupboi.

4.1. T'anoreHONpOU3BOIHBIE.

Knaccudukamnus. Homenkmnarypa.
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Anxwn- wn  awmnranorenuasl. M3omepus. Homenxmarypa. CnocoObl  MOJTydeHUS.
[IpocTpaHCTBEHHOE U ANIEKTPOHHOE cTpoeHne. Pusnueckue cBoicTBa. Peakiny HykiIeoGpUIbHOTO
3aMEUICHUA U OTIICIIJIICHH. EHMOHeKyJISIpHLIﬁ MEXaHU3M HyKJIeoq)I/IJIbHOFO 3aMCIICHUSA (SNZ).

MOHOMOJIEKYJISIPHBI MEXaHU3M HYKJICO(DHILHOTO 3aMelleHus. Peakiuu OTIHIeTIeHusI.
B-OnumuanpoBanue. Mexanusmsl E1 u E2. Apomarndeckue rajJoreHonpou3BoIHbIe. MexaHu3M
3aMEIleHHs] TaJoreHa B AaKTUBHUPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTuBHpOBaHHBIC
raJIOr€HOIPOU3BOHbIE APOMATUYECKUX YIJIEBOAOPOJOB; ApPUHOBBI MEXaHHU3M 3aMELICHUS
rajioreHa.

4.2. DneMeHTOPraHnYeCKHe COCTUHECHUSI.

XapakTepucTuKa CBA3CH YIriepoJ-3JIeMEHT B 3aBUCHMOCTH OT IOJIOKEHHUS JIEMEHTa B
[Tepuonnueckoit cucreme 3JIeMEHTOB. MeTtamioprannueckue coenvHenus. HomeHknaTypa.
CriocoObl TONy4eHUs JUTHH- W MarHUHOpraHmdeckux coenuHeHuid. Peakuumst ['punbspa,
MexaHu3M. CTpoeHHe peakTuBOB ['puHbspa. VX peaknuu ¢ COEIWHEHUSMH, COJAEPKALIUMU
aKTUBHBII aTOM BOJIOPO/a: KUCIOTaMU, CIUPTAMHU, AMUHAMHU.

4.3. CiupTsl.

Opnoatomuble cnupthl. Knaccudukamus u HoMmeHkiatypa. CrocoObl MOJydeHHS.
[IpocTpaHCTBEHHOE M 3IIEKTPOHHOE CTPOCHUE. XUMHYECKHE CBOMCTBA. MHOr0aTOMHBIE CHUPTHI,
I'mukomu. ['nunepun. CnocoObl  momydeHus. @Pusznyeckue M XUMHUYECKHE CBOMCTBA.
[IpakTHueckoe MpuMEHEHNE.

4.4, ®eHoblL.

Knaccudukanus u nHomenkinarypa. CrocoObl mosydeHusi. Du3nuecKkue CBOWCTBA.
[IpocTpaHCTBEHHOE 1 3JIEKTPOHHOE CTPOCHHE. XMMUYECKUE CBOMCTBA.

4.5. IIpocTeie aupsl.

Knaccudukanus wu Homenknarypa. CrmocoObl mosrydeHusi. DU3HYECKHE CBOWMCTBA.
[IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOCHHE. XUMHUYECKHe CBoWcTBa. l{ukmmueckue 3upsl.
Kpayn-a3¢upsi. Kommiekcoobpazopanue ¢ nvoHamu MeTaiuioB. [I[pumeHeHwme.

4.6. DIIOKCUCOEqUHEHNSL.

M3omepus.  Homenknatypa. CnocoOsl  monydeHus.  Dusmyeckue  CBOWMCTBA.
[IpocTpaHCTBEHHOE W 3JIEKTPOHHOE CTPOEHUE HTUICHOKCHAA. XUMHYECKHE CBOMCTBA.
MexaHu3Mbl peakuuii U HaNpaBJICHHE PACKpbITUS Kouiblia. IIpuMeHeHue B NPOMBIIUIEHHOM
OpraHUYECKOM CHUHTE3E.

Pa3zoen 5. Anvoecuowt, kemonwt. Kapbonoswvie Kuciomsi u ux npouz8ooHuvle.

5.1. Anpaerunsl ¥ KETOHBL.

Knaccudukanus u HOMeHkmarypa. CrnocoObl monmydeHus. Du3nuecKue CBOWCTBA.
[IpocTpaHCcTBEHHOE U AIEKTPOHHOE CTpOEHUE. XUMHYECKUE CBOMCTBA.

5.2. OgHOOCHOBHBIE (MOHOKapOOHOBBIEC) KAPOOHOBBIE KUCIOTHI.

OpnoocHoBHbIE KapOOHOBbIe KHCHOTHL. Kiaccudukanus u HOMeHKIaTypa. CrocoOsl
nosyueHusi. [IpocTpaHCcTBEHHOE M AIIEKTPOHHOE CTpoeHue. BomopoaHbie cBsi3u B KapOOHOBBIX
kuciorax. Xumuueckue csorictea. OH-KucnotHocTs.

5.3. ODOyHKIUOHANIBHBIE MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT: TaJOT€HAHTUIPUIBI
(aumaranoreHu b)), aHrUAPUIbI, CIIOKHBIE 3(DUPBI, aMUIBI, HUTPHIIBIL.

Oco0eHHOCTH TPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTpoeHHs.. KUCIOTHBIN U OCHOBHBIN
KaTtajgu3 B XUMHUH (YHKIHOHAIBHBIX TPOU3BOJHBIX KapOOHOBBIX KucioT. I[loHarue o
HYKJICO(UITHHOM KaTaause.

lanorenanruapuael. CrnocoObl nonydenus. BzaumopelictBue ¢ Baxknewmumu N- u O-
Hykieopunamu (BoJa, CHUPTHl, aMMHAaK, aMUHBI, THAPa3WH), MEXaHU3MBI pEaKIUi.
Boccranosiienue 1o anpaeruos no PosenmyHnny.

Crnoxubie >¢upsl. CrnocoObl monydeHus. ['Maponu3 CloXKHBIX 3(PUPOB B YCIOBHUAX
KHCJIOTO M OCHOBHOTIO KaTalll3a, MEXAHM3MBI INPOLIECCOB. AMMOHOJIM3, MEXaHU3M pEaKLUu.
Peaknuu ¢ MeTamioopraHuyeCKUMH COEIMHEHUSIMH, BOCCTAHOBIIEHHUE /IO CIIUPTOB HMaJIbIETU/IOB.

Anrunpuasl kKapOoHOBBIX KucIO0T. CriocoObl momydeHus. Peakuuu aHTUAPUIOB KUCIOT.
KereH, nony4yenue u cBoicTBa.
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Hutpunel. CiocoOs1 nomydenust. Kucinelii ¥ 1menoyHoi TuApoau3 HUTPUIIOB, MEXaHU3M
npoueccoB. BoccraHOBIEHNE KOMIUIEKCHBIMU THIPUIAMU METAJJIOB /10 aMUHOB U aJIbJIETUI0B.
B3anmMopeiicTBre ¢ MarHui- ¥ JINTUHOPIaHUYECKUMU COCIMHECHUSIMMU.

Amunel. CriocoObl momyuenusi. ['maponus, mexaHu3Mm peakuuu. BoccraHoBieHue 10
amuHOB. Jlernaparanuus amunos. [leperpynnupoBku 'odmana, MEXaHU3M peaKLuu.

5.4. MHOTOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI.

MHOTroOCHOBHBIE KapOOHOBBIE KHUCIOTHL. J{MKapOOHOBBIE KHCJIOTHI KHUPHOTO U
apomarudeckoro psaa. Homenknarypa. CrmocoObl momydeHusi. Dusnmdeckue U XUMHUUYECKHE
cBoiictBa. OH-Kucnornocts. OOpa3zoBanue (QyHKIMOHAIbHBIX NPOM3BOAHBIX. Peaknuwy,
MIpOTEKaoIKe IpU HarpeBaHuu. L{ukinndeckue aHruapusl: mojyueHue, cBoiicrea. [Ipumenenue
TMKapOOHOBBIX KUCIOT B IPOMBIIIIJICHHOM OPraHUYeCKOM CHHTE3E.

MasonoBerii  3¢up, cmocoObl nonydeHws, crpoenue, CH-kucmoTHOCTh. Peakuumn
QIKWIMPOBAHMS, TUAPONM3a, JAeKapOokcuinupoBaHus. CHHTE3bl KapOOHOBBIX KHCIOT U3
MajoHOBoro 3¢wupa. Peaknum KoHAeHcaMM MajoHOBOro »3¢upa ¢ KapOOHUIBHBIMU
coenuHeHusIMU (peakuusi Kuépenarens), peakuusi PonnoHosa.

5.5. 3ameménabie KAPOOHOBBIX KUCTIOT.

Knaccudukanus u Homenkiarypa. ["amorenzameniénnsie KucioT. CriocoObl MOTydeHUS
o- ¥ [3-rajoreHo3aMeneHHbIX KUCIOT. ['MIPOKCUKHUCIOTHI: KiacCUpUKalusi U HOMEHKJIATypa.
OcoOeHHOCTH CBOMCTB a-, [3-, y-TaJoreH3aMenIéHHbIX U TUAPOKCUKHUCIOT. JIaKTUABI, JTaKTOHBI.
Amunoxucnotsl. Knaccuduxanus u Homenknatypa. Peakuus PonronoBa OcoOeHHOCTH peakuu
sTepuUKaLNN, aTKWINPOBAHUS U allUJIMPOBAaHUS aMUHOKHUCIOT. Peakuinu 1uazoTupoBaHusl.

Paszoen 6. A3omcooepoicawue u cemepoyuriuyeckue coeOuHeHusl.

6.1. HutpocoennHeHws.

Knaccudpukanuss u HomeHnknarypa. CrnocoObl mnosyudeHus. IlpocTpaHcTBeHHOE U
ANEKTPOHHOE cTpoeHue. OOmas XapaKTepUCTHKa PEaKIMOHHOW CIIOCOOHOCTH. XHWMHUYECKHE
cBoiicTBa. Tayromepusi MEPBUYHBIX U BTOPUYHBIX ali(PaTHIECKUX HUTPOCOETUHEHUI.

6.2. AMUHBI.

Knaccudukanus wm HOMeHknarypa. CrnocoObl mosydeHusl. DU3HYECKHE CBOWMCTBA.
[IpocTpaHCTBEHHOE U IIEKTPOHHOE CTPOCHHE. XUMHUUYECKue CBOMCTBA. CTpOEHUE M OCHOBHOCTb.
Peakuuu ¢ kuciotamu, CTpOCHHE COJIC, UX HOMEHKJIAaTypa M CBOMCTBA. AJIKUIMPOBAHHUE U
AUMIMPOBAHUE; MEXaHM3Mbl ATHX peakuuil. YeTBepTHUHBIE aMMOHHEBBIE COJIM U OCHOBAHMSL:
MOJy4YeHUE, CTPOECHHME, CBOMCTBA; pACIIEIJICHUE YETBEPTUYHBIX AMMOHHEBBIX OCHOBAHUU,
HarnpaBiienue peakiuil. [IpaBuno 'odpmana. Peakiimn aMUHOB ¢ @30TUCTOM KUCIOTOM, MEXaHU3M
peakiuu. OCOOGEHHOCTH peaklUUid AJIEKTPOPUILHOTO 3aMEIIeHUsT B apOMaTHUYECKHUX aMHHaxX
(HUTpOBaHME, TAIOTEHUPOBAHUE, CYlIb(pupoBanue, GopmminpoBanue). OKUCICHIE AMUHOB.

6.3. A30- ¥ 1Ma30COEIUHEHUS.

[Tonyyenue quazocoeMHEHNN peakleil JUa30TUPOBAHUS: YCIIOBUS IPOBEACHUS PEaKLIUU
U MEXaHU3M, NPUPOJIa HUTPOUPYIOIIETO PEareHTa; pa3jaudus B YCTOMUYMBOCTU HACHIIICHHBIX U
apoOMaTHYECKUX JMa3ocoequHeHnid. dusnueckue cBoilicTBa. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
CTPOCHHME apOMAaTHYECKUX IUA30COCAMHEHUN B 3aBHCUMOCTH OT pH cpenbl, TayroMmepHbie
npeBpalieHusl. XUMUYECKHe CBOWCTBAa. Peakuuu, mnpoTekarllue ¢ BbIACICHUEM a30Ta:
3aMelleHue TUa30HHEeBOW TPYNIbl Ha THUIPOKCHU-, alKOKCUTpynny, ¢rop, Hoxa. Peakuuu
paluKanbHOTO 3aMELIEeHHs] TUa30TPYIIIbl Ha XJI0p, OpOM, IIMaHOTPYIIY, HUTPOTPYIILY, BOJIOPO/I,
Peakiun, mpotekaromue Oe3 BBIJCIEHUS a30Ta: BOCCTAHOBJIEHHE [0 apUITHAPa3UHOB.
Azocoueranue. A30- U JMa30COCTABIISIONINE, YCIOBHS COYETaHUS C aMHUHAMU M (DEHOIAMHU.
[lonyueHnue u npuMEHEHNE a30COEAMHEHNN, a30KPACUTENH.

4 O0beM yueOHOM 1M CHMILIHHBI

B GHoil DG Bceero 2 cemecTp 3 cemecTp
1L YHICOHOM pavoTe! 3E | Akaa.u. | 3E | Akaa. 4. | 3E | Akan. u.
OO0mas Tpy10eMKOCTh 9 394 3 108 6 216
AU CHUTLTAHBI
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KonTakTHasi padora: 3,56 128 1,78 64 1,78 64
Jlexumu 1,78 64 0,89 32 0,89 32
[MpakTaeckue 3ansarus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora: 4,44 160 1,22 44 3,22 116
K;)éf:;cmaa CaMOCTOATENbHAS 0.4 0.4 B
p 4,44 1,22 3,22
CamocTosATenbHOE U3y4ECHHE 159 6 436 116
PAa3IeI0B AUCIUILIAHBI ’ :
Buabl KOHTpOJIA:
IK3aMeH 1 36 - 36
KonrtakTtnas pabora —

0,4 - 0,4
MIPOMEXKYTOYHAS aTTECTALUSA 1
[ToaroToBka K 3K3aMeHy 35,6 - 35,6
Bua nToroBoro KOHTpOJIsi: Ogj;elzocﬁ JK3aMeH

. Bcero 2 ceMecTp 3 cemecTp
Bix yueduoit padost 3E | Acrp.u. | 3E | Actp.u. | 3E | Actp. u.

OO61mas TpyA10eMKOCTh 9 243 81 162
JUCIHMILINHBI
KonTakTHasi padora: 3,56 96 1,78 48 1,78 48
Jlexmun 1,78 48 0,89 24 0,89 24
[Mpaktuaeckue 3ausTus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa: 4,44 120 1,22 33 3,22 87
K;)(;Tf;(maﬂ CaMOCTOATENLHAS 0.3 0.3 3
P 4,44 1,22 3,22
CamocCTOsITeNTbHOE U3YyYECHHE 119.7 327 87
pa3aesnoB AUCUUTUIMHBI ' '
Buabl KoHTpOJIS:
I9K3aMeH 1 27 - 27
KoHnraktHas pabora —

0,3 - 0,3
MIPOMEKYTOYHAST ATTECTAIIHS 1
[ToaroroBka K 3K3amMeHy 26,7 - 26,7
Bujx uToroBoro KOHTpoJIs: oglf;::oi“a DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCUMIIIHMHBI
«AHAJTUTHYECKAS XUMHU»

1 Heab THCUMILUIMHBI — IPHOOPETCHUE 06y‘laIOH_II/IMI/IC}I 3HAaHUM W KOMIICTCHIIHH,
H606XOI[I/IMBIX JJI pCIICHUA KOHKPETHBIX 3a/la4 XUMHUYCCKOI'0O aHaJIn3a.

2 B pe3yabTare n3y4eHust JMCHUILIMHBI 00y4AIOIMIiCA J0JIKeH:

O6Jzadarnb CJICAYIOINIUMHU KOMIICTCHIUAMU U UHAUKATOPAMU UX NOCTUIKCHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.7; OIIK-3.2;, OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6.

3namo:

— OCHOBHBIC IIOHATHUSA, TCPMUHBI, MCTOAbI U MPUEMbI KAYCCTBECHHOTO U KOJINYCCTBECHHOT'O
XMUMHNYCCKOI'O aHaJIn3a,

— TCOPCTHUICCKUEC OCHOBLI (I)I/I3I/IKO-XI/IMI/I‘IGCKI/IX MCTOOOB aHaJIM3a,

— OPUHLOUINEL  pabOTBl OCHOBHBIX NPHUOOPOB, HCIHOJNB3YEMBIX IS MPOBEIACHHUS
KauyeCTBEHHOTI'0 M KOJIMYECTBEHHOTO aHaIN3a.

Ymems:

— IPUMEHATH  MPHOOPETEHHBIE  MPAKTUYECKHE HAaBBIKK B  MPOGECCHOHAIBLHOM

ACATCIIBHOCTH IJI PCIICHUA KOHKPCTHBIX AHAJIMTHUICCKUX 3a/1a4,
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— MPOBOAUTH 0OOCHOBAHHBIN BHIOOP METOAA aHAIM3a C YUYETOM Lieleld U 0COOCHHOCTEH
JAHHOW MPAKTUYECKOM 3a]1a4u;

— MPOBOJIUTH PAaCUYEThl HA OCHOBE MPOBEACHHBIX UCCIICIOBAHMIA;

— MIPOBOJIUTH METPOJIOTUUYECKYIO OIIEHKY PE3YJIbTAaTOB KOJWYECTBEHHOTO XHMHYECKOTO
aHaJn3a.

Braoemy:

— OCHOBaMHU METPOJIOTMUECKOM OLIEHKU PE3Yy/IbTaTOB KOJMYECTBEHHOTO XUMHYECKOTO
aHaJn3a;

— IpUeMaMU UHTEPIPETAUd PE3yIbTaTOB aHAIN3a Ha OCHOBE KBAJMMETPUUYECKUX
OIICHOK;

— METOJIOJIOTUEH XUMHUYECKUX U (PU3UKO-XUMUYECKUX METOJIOB aHAIIN3a, IIIUPOKO
HCIOJIb3YEMBIX B COBPEMEHHON aHAIMTUYECKOM MTPAKTHKE.

3 KpaTtkoe comep:kanue TUCIUNIUHBI

Pazoen 1. Hoenmugpurxayus uonoe snemenmos 8 pacmeopax.

1.1. BBeneHue B COBPEMEHHYIO aHATUTHUECKYIO XUMHUIO.

AHanuTHYeCKask XMMUS KaK OCHOBA METOJIOB M3YYEHUS M KOHTPOJII XMMHUYECKOTO COCTaBa
BEIIECTB B MaTEpHAJIbHOM IPOU3BOJICTBE, HAYYHBIX HCCIIECIOBAHUSIX, B KOHTPOJE OOBEKTOB
OKpyxaroliei cpenbl. Buapl aHanuza. DIeMEHTHbIN, MOJEKYISpHBIN, (a30BbIil U M30TOIMHBIN
aHanu3. KonnmuecTBeHHBIM M Ka4eCTBEHHBIN aHAIN3 OPraHUYECKUX U HEOPTaHWYECKUX BEIIECTB.
Xumudeckue, (U3UKO-XUMHUYECKHE METOJIbl aHajdu3a, WX B3aWUMOCBS3b, COOTHOIICHHE U
NpUMEHEHHE. AHAJIUTUYECKUH CHUTHAJI KakK HOCHUTEIb KAUYeCTBEHHOW M KOJMYECTBEHHOU
nHpopmaiuu 06 oOobekTe aHanmm3a. [locTaHOBKA aHATUTUYECKON 3a/1auu. ANTOPUTM TIPOBEICHUS
aHanu3a: OoTOOp cpemHed MpoObl, MOArOTOBKA MPOOKI K aHAIHM3y, U3MEPEHHE AaHAIUTUYECKOTO
CUTHAjJla U €ro METpOJIOTUYECKasl OLIEHKA, pacueTpe3y/lIbTaTOB aHajdn3a M UX HHTEpHpeTaus.
[Ipumeps! perreHus 3aa4 aHATUTHYECKOTO KOHTPOJS B XMMHUYECKOW TEXHOJIOTHH, B aHAIIM3e
00BEKTOB OKpYXarolen cpeabl u ap. [IoHATHS 0 COBpeMEHHBIX METO/1aX 3JIEMEHTHOTO aHaIM3a:
aTOMHO-3MHCCHOHHBIN aHaIW3, aTOMHO- a0COPOIMOHHBIN aHalnu3, PEHTTEHOMIyOpECIICHTHBII
aHaJu3.

1.2. Crennduka 3amay aHATUTHYECKOW XUMUHU.

OcHOBHBIE TEPMHUHBI aHaTUTHYEeCKOW xumuu. OOHapyxkeHue. OmnpenencHue. AHaIU3.
AHaNIUTUYECKUE XUMHUYECKHE PEaKIMU KaK OCHOBa XHMMHYECKOro aHaiu3a. KauecTBeHHbIE U
KOJIMYECTBEHHBIE aHAIMTUYECKHE XUMUYECKUE peakiuu. TpeOoBaHUs, MPEAbIBIsIEMbIE K HUM.
Creuunurka aHaTUTHYECKUX PpEaKLMi, HCIOJIb3YEeMBIX B aHanuze. AHamuTHueckas Qopma u
aHAJIMTUYECKUE MNPHU3HAKU. AHAIUTUYECKUE PEAKIUM U aHAIUTUYeCKHEe  A(PEKTHI.
XapakTepuCTUKA  QHAJIUTUYECKUX  PEaKLUi: YyBCTBUTEIHHOCTb, n30UpaTeabHOCTh
(cenexTUBHOCTH). I’ pynmoBsie, 00111Ke, YaCTHBIE, XapakTepHble U crienupuyeckue peakuuu. [lytu
MOBBILIECHUS N30MPATEIHHOCTH U YyBCTBUTEILHOCTH aHATMTUYECKUX PEaKIIHil.

1.3. XuMuueckue paBHOBECHUSI B TOMOTE€HHBIX M T'€TEPOT€HHBIX CHCTEMaX, PUMEHSIEMbIX
B aHAJIUTUYECKON XUMUMU.

OcHOBHBIE THUIIBI PEAKIHMH, NPUMEHSEMBIX B AQHAIUTUYECKOM XUMHUU (OCAKICHUS,
KHCIIOTHO-OCHOBHbBIE, KOMILJIEKCOOOpa30BaHUs, OKUCICHUS-BOCCTaHOBIIEHUs). COCTOSIHUE MOHOB
JJIEMEHTOB B pacTBopax.  KoHCTaHTBI ~ paBHOBeCHS  AHAIUTUYECKUX  PEAKIIH:
TePMOJIMHAMHUYECKHE, KOHIIEHTPAIlMOHHBIE, YCIOBHbIE. DaKTOPHI, BIMAIONIME Ha XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHUE, 0O0pa3oBaHHE  MaJOpPaCTBOPUMBIX  COCAMHEHHH,
M3MEHEHHUE CTENIEHU OKHUCIICHUS OTIPEIEIIEMOT0 HOHA, BIUSHNAE TPUPObI PACTBOPUTENS, HOHHOMN
CHJIBI, TEMIIEPATYphI, COCTaBa PacTBOPA).

PaBHOBecHsT B aHAaTUTHUYECKH BAKHBIX MPOTOJUTUYECKHX CHCTeMaX. KOHCTaHTHI
KHCIIOTHOCTH U OCHOBHOCTH. YpaBHEHHUs MaTepuaibHOro Oananca. Beruncnenue pH pactBopos
KHCIIOT ¥ OCHOBAHWM pazNUYHON CHIIBI, CMEecel KHCIOT M OCHOBaHWA. bydepHbie pacTBODEI,
UCIOJIb3yeMble B XMMHUYECKOM aHaJM3€: UX COCTaB, cBoWcTBa (OydepHas eMKOCTh, 00JIACTh
OydepupoBanus), pacuer pH, npuMeHeHne B aHATUTUIECKON XHUMHUH.

AHANMUTUYECKUE  peaKklUUh  KOMIUIEKCOOOpa3OBaHUsS,  OCAXKACHHUS,  OKHCICHUS-
BoccTaHoBNeHUs. O0IIKe, CTyleHYaThle U yCIOBHBIE KOHCTAaHTHl YCTOWYMBOCTA KOMILIEKCHBIX
coenuHeHui. Mcnonp30BaHue peakifii KOMIUIEKCOOOpa30BaHUSI B AHATUTUYECKOW XUMUU
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(oOHapy)XeHHE M KOJMYECTBEHHOE ONpEIeTCHHe, MacKupoBaHHUe). Vcmoib30oBaHME peakIHii
OCAKJCHMS B aHAJIMTUUECKUX 1esAX. KOHCTaHTa paBHOBECUS peakuil OCaKICHUSI- PACTBOPEHUS;
(baxTOphl, BIUAIONIME HA PACTBOPUMOCTh OCAJIKOB. Pacyer ycinoBuid OCaXICHUS U PACTBOPEHHUS
ocaakoB. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE paBHOBecHA. CTaHOApTHBII U peaNbHBIN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbIE TIOTEHIUAJIBI.

Xummnueckue u (puznko-xumuueckue crnocoOsl onpeneneaus pH pactBopos. PaBHoBecus
AQHAJIMTUYECKUX PEaKLUi KOMIUIEKCOOOpa30BaHus U yrnpasieHue UMU. DakTopsl, BAUSAIOLIUE HA
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakinii. KoHcTaHTa paBHOBECHS U €€XUMUKO-
aHaMTHYeCKOoe 3HaueHue. PacueT k03 (HUIIEHTOB MOOOYHBIX PEaKIIHiA.

1.4. KauecTBEeHHbBIE U KOJIMYECTBEHHbIE AHAIMTHUYECKUE pEAKUUU C OPraHM4eCKUMH
AQHAJIMTUYECKUMU pPEareHTaMU B aHaJIN3€ HEOPraHNYECKHUX BEIIECTB.

Oprannyeckue anamurudeckue peareHTsl (OP). Knaccudukanus OP mo Tumy peakuuii ¢
Heoprannueckumu unoHamMu. KowmruiekcooOpasyromme OP  u  cTpoeHHe UX  MOJIEKYI:
(YHKIIMOHATBHO-aHAJIUTUYECKAasT W aHAJMTUKO-akTUBHAas  rpynmbl.  OcoOeHHOCTH U
npeuMyIiecTBa ucnonb3zoBanus OP, obnactu npumeHeHus. JJOMOJHUTETBHO: TEOpUs ACHUCTBUS
KoMmruiekcooOpazyromux OP, yuer monHoro coctossuusi OP u metanna. ['unore3a aHanoruii u
MpaKkTHYeCKUe BBIBOJBI M3 Hee. Ilpupona xumuueckoil cBs3u B komiuiekcax OP ¢ nonamm
METaJJIOB M €€ TMpOSIBIIEHHE B LIBETHOCTH KoMIulekcoB. Peakunn OP ¢ xpomodopHbIMU
alieMeHTaMU. VIHTEHCHBHOCTh OKpPAacKy aHAJIUTUYECKUX (OPM M MHTEHCUBHOCTH MOTJIOUICHHUS.
Wcnonb3oBanue peakiuii OpraHn4eckux peareHToB B OTOMETPHUUECKOM aHAJIN3E.

Pazoen 2. Konuuecmseennvlil XuMuyecKull aHaIu3.

2.1. [TpuHIMTIBI ¥ 3a]1a91 KOJIMYECTBEHHOTO aHAJIH3a.

Knaccudukainuss MeTo0B KOJMYECTBEHHOTO aHanu3a. TpeboBaHMs, MpEeaAbsBIsSEMbIE K
XMUMHUYECKUM pEaKIUsM B KOJMYECTBEHHOM aHaju3e. DTalbl KOJIHMYECTBEHHOTO OIpPE/EICHHUS.
XapakTepucTUKa pe3ylbTaTOB KOJIMYECTBEHHOIO XHMHYECKOTo aHanm3a. OrmnpeaeneHue
COJIep’KaHus BEIlleCTBa B pacTBOPE, pacueTHble popmysbl. CocoObl MpeacTaBiIeHUs pe3yIbTaToB
aHanm3a. TecTbl Ha BBISIBICHHE CHCTEMaTHYECKUX IOTPEHIHOCTE B pe3yibTaTax
KOJIMYECTBEHHOTO XUMHUYECKOTO aHaiau3a. [Ipo6ooTdop u mpoOomoAroToBKa.

2.2. Tutpumerpuuecknii aHanmu3. Tumbl peakiuid, HCHOJb3yeMBIX B TUTPUMETPHH.
TpeboBanusi, mpeabsABIsSiEMbIe K HUM.

[punnun tTurpumerpun. TuTpoBaHue u ero 3tansbl. [ paguueckoe n3zolOpakeHue npoiecca
TUTPOBAHUS — KpHUBBIE TUTpPOBaHUs, WX BUAbl. CKauoOK Ha KPHUBOW TUTPOBAHHUS, TOYKA
skBuBajeHTHOCTH (T.3.) m koneunas touka TutpoBanus (K.T.T.). [lepBuuHble U BTOpUYHBIC
cTanaapthl. [IpuemMbl TUTPUMETPUUECKOTO aHAIN3A: TPSIMOE U OOpPaTHOE TUTPOBAHUE, KOCBEHHBIE
MeToabl. THUIBI peakuuid, HUCHOJIb3YEMbIX B TUTPUMETPUUECKOM aHallu3e, TpeOoBaHUs,
MPEIbSABISEMBIE K HUM.

JloToMHUTENBHO: MHCTPYMEHTaIbHble MeTO/bl uHANKAMu TD. [loTeHuuomeTpuyeckoe
tutpoBanue. Meron I'pana. J[pyrue cnocoObl ycTaHOBICHHUS! KOHEYHOM TOUKHU TUTPOBAHUS.

2.3. Peakiuy HeTpaiu3aluy B KOJTMUYECTBEHHOM XUMHUYECKOM aHalln3e.

MeToibl  KHCTIOTHO-OCHOBHOTO THUTpoBaHMs. CyIIHOCTh METOJa KHUCIOTHO-OCHOBHOTO
TUTpOBaHUs. KpuBbIe KHCIOTHO-OCHOBHOTO TUTPOBaHUA. Pacdyer W mocTpoeHne TEOPEeTHIECKUX
KPUBBIX TUTPOBAHUS CUJIBLHBIX U CIIA0BIX OJJHOOCHOBHBIX MPOTOIUTOB. DaKTOPHI, BIUSIONINE HA
BETMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO TUTpoBaHHA. CHocoObl yCTaHOBIEHUS
KOHEYHOM TOYKHM TUTpPOBaHUsA. KHCIOTHO-OCHOBHBIE MHAMKATOPHI, HHTEPBAJI NEPEX0Ja OKPACKU
WHIMKaTopa, moka3atenb TuTpoBaHus (pT). IlpaBumo BeIOOpa MHAWMKATOpA AN KOHKPETHOTO
ciydas  TuUTpoBaHMs.  lIpakTmyeckoe  mpUMEHEHHE  peaKIuid  KHUCIOTHO-OCHOBHOTO
B3auMoJeiicTBusa. lloTeHIIMOMeTpuYecKkoe THUTPOBAHME HA OCHOBE pEAaKIUHd  KUCIOTHO-
OCHOBHOTO B3aUMOJIeHCTBHS. IHANKATOPHBIE MOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTHYECKUE PeaKIMH KOMIUIEKCOOOpa30BaHUs M OCAKICHUS B KOJMYECTBEHHOM
XUMHUYECKOM aHaJIM3e.

Hcnonbp3oBaHne KOMIUIEKCOOOPa30BaHHUs B XMMHUYECKOM aHanu3e. Heopranumdeckue u
opraHuyeckue Jauranabl. KoMmiekcoHsl M UX CBOWMCTBA. YCJIOBHBIE KOHCTAHThI YCTOMYHMBOCTH
KOMIIJIEKCOHATOB M WX MPaKTHYeCKOe HCrolib3oBaHue. OOOCHOBaHHME BBHIOOpA ONTUMATBHBIX
YCIOBUIN KOMIIJIEKCOHOMETPUUECKOTO TUTPOBaHUA. KpHBbIe KOMIIJIEKCOHOMETPUUECKOTO
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TUTpoBaHusA. DakTOpHI, BIUSIOMIME HA BEIMYMHY CKauyka Ha KpHUBBIX THTpoBaHUsA. CrocoObl
ycranoBnenust T.9. u K.T.T. MeramioxpoMHble WHAXKATOPHI, MPUHIUI UX AeWcTBUSA. BbIOOp
MHJMKATOpa JJIsl KOHKPETHOTO ciy4ash TUTPOBAaHMs. AHAIUTUYECKHME BO3MOXKHOCTH METOJa
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBaHUs. [IpuMeHeHre KOMIUIEKCOHOB B aHAIMTUYECKOW XUMUU
B KQUE€CTBE MaCKUPYIOIIMX areHTOB. [[puMeHeHe XUMUYECKUX PEAaKIMI KOMIUIEKCOOOpa30BaHUs
B (OTOMETPHUYECKOM aHalu3e, B METOJE KOHIYKTOMETPHUYECKOTO THUTpOBaHUs. Peakuuun
OCAKICHUS B KOJMYECTBEHHOM XHMMMYECKOM  aHailu3e. [ paBUMETpUYECKHM aHaiu3.
TeopeTnueckoe 000CHOBaHME BHIOOpA ONTHUMAJBbHBIX YCIOBUM OCAXIEHUS KPUCTAUIMYECKUX U
amMoppHBIX  ocankoB. IIpuMeHeHHE XMMHUYECKHX  peakmuil OCaXJEHUS B  METOJC
MOTEHIIMOMETPUYECKOTO TUTPOBaHUSA, B MeToJe Typouaumerpuu. OCOOEHHOCTH peakuui
KOMIUIeKcooOpa3oBanus (xenmatooOpa3oBanusi) MoHOB MeTauioB ¢ OJTA. OcagurensHoe
TUTPOBAHHUE.

2.5. AHaTUTHYECKHE  PEaKIWW  OKHCJICHHUSA-BOCCTAHOBJICHUS B  KOJIMYECTBEHHOM
XMUMHUYECKOM aHaJn3e.

OKHCANTENbHO-BOCCTAHOBUTENbHAS peaKiusi M  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN
noteHuuan. KOHCTaHTBI paBHOBECHS OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiui. Buibop
TUTPAHTa U ONTHUMAJbHBIX YCIOBHM THUTpoBaHMs. KpHBble OKHCIUTEIBHO-BOCCTAHOBUTEIHHOTO
TuTpoBaHus. DakToOphl, BIMAIONIME HA BEIMUYMHY CKayka Ha KpUBOM TUTpoBaHuA. MHnukauus
KOHEYHOW TOYKM TUTPOBAHUS XHMHYECKUMH ¥ (PU3UKO-XUMUYECKUMH  METOJaMHU.
[Tepmanranaromerpusi. XapakTepucTHKa METO/IA. YcnoBus MPOBEICHUS
IIE€PMaHTaHaTOMETPUUECKHUX OIIpENIETICHU . Bemectna, omnpenensiemMble
NepMaHraHaTOMETPUYECKUM MeTojoM. JlocTomHCcTBa M Hemoctatku Meronaa. HMomomerpus.
XapakTepucTUKa METOJla, YCIOBUS IPOBEICHHS HOJOMETPUUYECKOTO OIpPENEICHUs BEIECTB.
JlocrouHcTBa M HeJOCTaTKU MeToja. llpumeHeHHe peakuuil OKHCIIEHHA-BOCCTAHOBJICHUS B
METO/1€ TOTEHLIMOMETPUYECKOTO TUTPOBAHUSI.

2.6. MonooOMeHHast xpoMatorpadusi B KOJTMIECTBEHHOM XUMUYECKOM aHaJIN3e.

TpebGoBanusi, MpeabABIsIEMbIE K PEAKIIUIM HOHHOTO oOMeHa. M3oTepMa MOHHOrOOOMEHA.
BriGop onTuManbHBIX = yCIOBUM HOHOOOMEHHOTO pa3zelieHus BemlecTB. [IpuMeHeHwme
MOHOOOMEHHOHN XpomaTorpadguu B aHAJIUTHUYECKONH XMMHH OpPraHHMYECKUX W HEOPraHU4YeCKHX
COEIMHEHUI: pa3/ieJIeHne, OYUCTKA, KOHIICHTPUPOBaHHUE U T.1.

Pa3zoen 3. Beeoenue 6 pusurxo-xumuuecxkue (UHCMPYMeHMAIbHbIE) MEMOObl AHATU3A.

3.1. ®XMA — cocTaBHas 4acTh COBPEMEHHON aHATUTHYECKOU XUMUHU.

Knaccudukanus QpU3MKO-XUMUYECKUX METOJOB aHalM3a. AHATUTHYECKUN CHTHal Kak
uHpopmatuBHas (QyHKIMS COCTaBa BEIIECTBA U €ro KojudecTBa. lIpumepsl aHaMUTHYECKUX
CUTHAJIOB U UX n3Mepenuii B DXMA.

3.2. MeTrponoruyeckiue OCHOBBI aHATUTUYECKHX METOJIOB.

OcCHOBHBIE aAHATTUTHUKO-METPOJIOTUYECKHE XapAaKTEPUCTUKH METOJ0B M Pe3yJIbTaToB
aHaJlM3a, CloCcOObI UX OLIEHKH: TIPeIesl OOHAPYKEHUS, KOYPPHUIIMEHT UyBCTBUTEIBHOCTH, HUKHSIS
Y BEpXHsA FPaHUIIA JUANa30Ha ONPEIEIIEeMbIX COACPKAHUM, CEICKTUBHOCTD, MIPEIIU3UOHHOCTH B
YCIOBUSAX CXOJUMOCTH (MIOBTOPSEMOCTH) ¥ BOCIIPOM3BOUMOCTH, IPABUIBHOCTD, SKCIIPECCHOCTD.
O606miennsie ceeaenus o 'OCT P ICO 5725 (2002).

3.3. OOmas XapaKTepUCTUKA CHEKTPAJIbHBIX, AIIEKTPOXUMHUYECKIX u
XxpoMmarorpauyeckux  MeTrojoB  aHamuza.  IIpencraBieHne 0 (POTOMETPHUECKHX,
MOTEMOMETPUYECKUX METO/IaX aHaJIn3a U HOHHOOOMEHHOM XxpoMaTorpaduu.

4 O0beM yueOHO# AU CUMILIMHBI

N O0beM THCHMILINHBI
Bup yueOHo# padoTsl e

3E Akap. 4. | Actp.u.
O0mas Tpy10eMKOCTb JHCIUIIINHBI 4 144 108
KonTakTHast padoTa — ayiMTOPHbIC 3aHATHS: 1,78 64 48
Jlexiun 0,44 16 12
JlaGopatopusie padotsl (JIP) 1,34 48 36
CamocrosiTesibHas padora 2,22 80 60
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KoHnrakTHas camocrosiTenbHas padora 299 0,4 0,3
CaMOCTOATENbHOE N3YYEHHUE Pa3/IeOB TUCIUIUINHEI ’ 79,6 59,7
Bua uTOroBOro KOHTpOJIA: 3a4ér ¢ oneHKoOM

AHHOTaI U padoyeil MPOrpaMMbl AU CHUIJIHHBI
«DPusnyeckas XuMus»

1 lenp AUCHMILUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOIOM
XMMHYECKOTO TpoIlecca, MoKa3aTh OOJACTH MPUIOKEHHUS ITHX 3aKOHOB M HAYYUTh CTYICHTA
IPaMOTHO TPHMCHSTh WX MPHU PEUICHHH KOHKPETHBIX TEOPETUUYECKUX W MPAKTHYCCKHUX 3a/ad,
MOHATh OCHOBHBIC KHHETUYECCKHE 3aKOHOMEPHOCTH TPOTCKAHMSI XHMHYECKHUX MPOIIECCOB U POJIh
KaTalIn3a ISl XUMAYECKON TEXHOJIOTHH.

2 B pe3yabTaTe U3y4eHus AMCHUUIIMHBI 00yYAIOMIMACS T0JIKEH:

Obnadams CIEeayIONIMMU KOMIIETCHIIMSIMU U UHIUKATOPAMU UX JIOCTHKEHUSI:

OIIK-1.2; OIIK-1.4; OIIK-1.5; OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5;

OIIK-3.6; OIIK-3.7

Suame:

— OCHOBHBIC 3aKOHBI ()U3MUECKON XUMUU, B3aUMOCBS3b (PH3NICCKUX U XUMHUCCKUX
XapaKTEPUCTHK MPOIIECca;

— IIyTH ONPEJICIICHNS BAKHEHIIINX XapaKTEPUCTUK XUMHUIECKOTO PaBHOBECHUS (KOHCTAHTBI
paBHOBECHS, PAaBHOBECHOTO BBIXOJa MPOAYKTA, CTEIICHW MPEBPAIICHHUS HWCXOJHBIX BEIIECTB) H
BITUSTHUS PA3IMYHBIX (PAKTOPOB HA CMEIICHHE XHMHYECKOTO PABHOBECHS;

— TePMOJMHAMHUYECKOE OIMCAaHUE CBOWCTB HICATBHBIX W HEUCATHHBIX PACTBOPOB,
MTOJIXOJIbI K HAXOXKJICHHUIO TapIUATBHBIX MOJISIPHBIX BEJIMYUH KOMIIOHEHTOB PAacTBOPA;

— TEOPHIO TATbBAHNYECKHUX SIBJIICHH;

— TEOPHUH KUHETUKH, MyTH TEOPETHUYECKOTO pacueTra CKOPOCTEeH XUMUYECKUX PEAKIIUA H
OTPaHWYEHUS B MPUMEHUMOCTH PACUYECTHBIX METOJIOB;

— OCHOBHBIE YEpPThl TOMOTE€HHOTO M TETEPOTeHHOTO KaTajau3a, MPUYUHBI YCKOPECHHS
XUMHUYECKOTO TpoIiecca B MPUCYTCTBUM KaTaIM3aTopa.

Ymems:

— IPUMEHATh TEOPETUYECCKUE 3HAHUS U AKCIIEPUMEHTAIbHBIE METOJbI UCCIICIOBAHMS
(hbM3UYECKON XUMHH TIPH PEIICHUH MPo(HeCcCHOHATBHBIX 3a/1a4;

— IIpPEACKa3blBaTh W HAXOJUTh ONTHMAIbHBIC YCIOBUS IIPOBEACHHS XHUMHUYECKOTO
rporiecca ¢ 1ebI0 MOTyYeHUs MAaKCUMaJIbHO BO3MOYKHOTO BBIX01a HHTEPECYIOIIETO MPOIYKTA;

— IPUMEHATh TEOPETHYECCKUE 3HAHHUS M DKCIICPUMEHTAIBHBIC METOJbI HCCIICIOBAHUS
(U3UYECKON XMMHUU JUIS PEIICHHS BONPOCOB, BO3HHUKAIOIIMX IPH H3YYCHUU KHUHETUKH
XUMHUYCCKUX PEAKITUH;

— IPOBOJIUTH aHATIU3 U KPUTUYECKHU OLICHUBATH OJTyYEHHbBIE SKCIIEPUMEHTAIbHbICTaHHBIE,
000011aTh 1 e7IaTh 000CHOBAHHBIC BBIBOJIBI HA 0a3¢ MPOBEIEHHBIX OIBITOB.

Braoems:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJ0B (PU3UUECCKOM XUMHUHM ISl PEIICHUS
KOHKPETHBIX MCCIICIOBATEIbCKHIX 3a/1a4;

— HaBBIKAMU OTIPEAETICHUS] COCTOSHUS PAaBHOBECHS U CaMOTIPOU3BOJILHOTO HAIPaBIICHUS
XMUMHYECKOTO TPOIIeCcca;

— 3HaHUSMHU OCHOBHBIX 3aKOHOB (PM3WYECKOW XHMHH [  COJEpXKaTeNbHOM
WMHTEPIpETAINI TEPMOIUHAMHUYECKUX PacUETOB;

— METOJIaMU  ONpENENIeHUs TOopsAaKa M CKOPOCTH  pEeaklWd, YCTAaHOBJIICHHUS
JTUMUTHPYIOIIEH CTAAUU U MEXaHU3Ma U3y4aeMOM XUMUYECKOU PEaKIuy;

— HaBBIKAMHU COCTaBIIEHUS TalbBaHWYECKUX DJJIEMEHTOB Ui ILeJiell OompenereHus
TEPMOTUHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIETyEeMOM PEeaKIIvH;

— 3HaHUSMU OCHOBHBIX 3aKOHOB XMMHUYECKON KUHETHUKH, BIUSHUS PA3TUYHBIX (aKTOPOB
(TemmepaTyphbl, JaBIEHUs, KaTAIM3aTOPa) HA CKOPOCTh XUMUYECKON PEaKITHH.

3 Kpartkoe comep:xanue JUCHUINIHHBI

4 cemecTp
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Pa3zoen 1. Xumuueckas mepmoounamuxa.

1.1. IlepBslii 3aKOH TEPMOAMHAMUKH.

TepMoanHaMHUUYECKUE CUCTEMBl U TEPMOJIMHAMUYECKHE IapaMeTpbl. DKCTEHCUBHBIE U
WHTEHCUBHBIE CBOMCTBA CHUCTEMBI. TepMoaMHaMuyeckuil npouecc. DyHKIUMU COCTOSHHUS H
¢byHkuuu mpouecca. BHyTpeHHSS 3Heprusi U SHTaIbIMs, UX cBoiicTBa. Temora u pabora kak
¢dopmbl mepenaun sHepruu. Pabora pacmmpeHus rasa W mojesHas padorta. POpMyIHPOBKH
MEPBOTO Hayajla TePMOJUHAMUKA. B3anMOCBsI3b TEIUIOTHI, pabOTHl M M3MEHEHHUS BHYTPEHHEU
SHEPruu B U30XOPHOM, U300apHOM U HM30TEPMHUUYECKOM IHpolieccax. TenaoéMKocTh BeliecTBa —
M30XO0pHas Ui u300apHasi, MOJIsIpHasi, yaesbHasd. TemoéMKOCTh HealIbHbIX Ia30B,B3aMMOCBA3h
MosisipHbIX Teroémkocteil Cp u Cv uzpeanbHOro rasa. Temno€MKOCTh TBEPHABIX BEILECTB U
KUAKOCTEH. 3aBUCUMOCTb MOJISIPHOM M300apHOM TEMIOEMKOCTH BELIECTBa OT TEMIIEpaTyphl,
SMIMPUYECKUE YpaBHEHUS (CTEIIEHHBIE PAbl), UX IPUMEHUMOCTb. 3aKoH Ky0oB Jlebasi, mpaBuiio
HMiononra u Iltu. Cpennss uzoOapHas TEIIOEMKOCTh BEIIECTBA B HHTEpBajie TEMIIEPATyp.
TemmnepaTypHasi 3aBUCUMOCTh TipupaiieHus >HTanbnuu BemiectBa (Ht — Ho) pu nmoctostHHOM
JIABJICHUHU ¢ y4€TOM (Pa30BbIX nepexo10B. TemnoBoit ap ekt xumuueckoro npouecca. OCHOBHOE
CTaHzapTHoe cocTossHue. CTaHIapTHBIE OHHTAJIBIUU O0Opa30BaHUS U CrOPaHUS BEIIECTB.
[Ipumenenne 3axkoHa ['ecca [uIsl BBIUMCIIEHUS TEIUIOBBIX 3(()EKTOB XUMHUYECKMX U (U3HUKO-
XUMHUYECKUX TpoleccoB. CBsA3b TEIUIOBBIX 3(P(EKTOB MpH IOCTOSHHOM O0bEME U TpHU
MIOCTOSIHHOM JIaBJIEHUHU. 3aBUCUMOCTbh TEIIOBOroO 3¢ (deKra peakiuu oTremMneparypsl. BeiBog u
aHanu3 ypaBHeHus: Kupxroda B nuddepenumanshuoit dopme. MuTerpupoBaHue ypaBHEHUS
Kupxroda.

1.2. Bropoii 3aKOH TepPMOANHAMHKH.

CaMonpoun3BoJIbHbIE U HECAMOIPOU3BOJIbHBIE, 00paTUMBbIE U HeoOpaTUMble, PABHOBECHBIE
(KBa3ucCTaTUYECKHE) U HEpaBHOBECHbIE Mpoliecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOIO
npoueccoB. DOpMYIHPOBKH BTOPOTO Hauyajla TEPMOJUHAMHUKHA. ODHTPOINHS KaK KpPUTEpHUid
HAIIPABJICHHOCTH CaMOIIPOM3BOJIBHBIX IPOLIECCOB U PAaBHOBECUS B W30JIMPOBAHHBIX CHUCTEMAX.
3aBHCHMOCTb SHTPOIIMHU BELIECTBA OT IAPAMETPOB COCTOSIHUS (TeMIIEPaTyphbl, IaBICHU, 00beMa).
Pacyer m3MeHEHHs SHTPONMM B PA3JIMYHBIX NPOLECCAX, CBA3AHHBIX C U3MEHEHHEM COCTOSHMS
UICAIBHOTO Ta3a, a TAKKE YMCTBIX TBEPABIX WIIM JKMIKHUX BelIeCTB. V3MEHEHUEe >HTPONMH B
Ipolecce CMEIIEHUsl UACANbHBIX ra3oB. M3MeHeHue sHTpornuu npu (Pa3oBbIX IMepexojax.
TennoBas Teopema Hepucra, mnocrynar Ilnanka (Tperbe Hayajao TEpMOJMHAMUKH).
Cratuctryeckas HHTEpIpPETAalds BTOPOTO Hayajla TEPMOJUHAMHUKHU, ypaBHeHUe boibnMaHna-
[Inanka. Beruncnenue abCOJIIOTHON SHTPONUU BellecTBA. PacueT M3MEHEHUs SHTPONUHU B
XUMUYECKUX PEAKIMAX [IPU PA3INYHbIX TemnepaTypax. OobenunenHoe ypasaenue | u Il 3akoHoB
TepMOoAMHAMUKHU. DHeprus ['enpmrosbiia u sHeprus ['mb0ca kak KpUTEpUM HAIPaBICHHOCTH
IIPOLIECCOB U PAaBHOBECHS B 3aKPBIThIX CUCTEMaxX. XapaKTepucTudeckue pyHKIUH. 3aBUCUMOCTh
sHeprun ['enpmrosibua u sHeprum [mbbOca oT mapamerpoB cocTosiHUA. TemmeparypHas
3aBUCUMOCTB 3Hepruu ['n60ca BemecTa ¢ yuétoM ¢as3oBbix nepexooB. Poxa ¢azoBoro nepexona
(nepBbIi, BTOpOit). YpaBueHus ' u66ca-I'ensMronbiia. Pacuer usmeHeHuii cTaHAapTHBIX SHEPTUi
I'n66ca u ['enpMronpLa B XUMHUUECKUXPEAKIMSIX MPU PA3IUYHBIX TEMIIEpATypax.

CucreMpl NEPEMEHHOIO COCTaBa. XHUMHUYECKUH IOTCHIMAI KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTb XUMHUYECKOTO MOTEHIMANIA OT JABJICHUS U TEMIIEpaTyphbl. Y CIOBUS PaBHOBECUS U
CaMOIIPOM3BOJIBHOTO NMPOTEKaHMs MPOLIECCA B CUCTEMAX IIEPEMEHHOTO COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MarepuanbHblii 0ajJaHC XMMHUYECKOM peaklUH, CTENeHb MpPEeBpalleHUs, XUMHUYEeCKas
nepeMeHHas. YpaBHEHHE H30TepMbl XMMHMYECKOH peakiuu (u3oTepmbl Baut-I'odda).
XUMHYECKOE CpPOACTBO. AHaIN3 YypaBHEHUS HW30TEPMbl U1 OIPENEICHUs HalpaBICHUS
CaMOIIPOM3BOJIBHOTO  NPOTEKAHMS ~ XMMHMYECKOM  peakuud OT  JIaHHOTO  HCXOJHOTO
(HepaBHOBeCHOr0) cocTosHUs. TepMmoaMHaAMHUUecKass KOHCTAHTa XMMHMYECKOTO PaBHOBECHS M
HMIIMPUYECKUE KOHCTAaHTHI XuMuueckoro pasHosecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBsizu Juis
peaxkuuu B naealbHOM razoBoii cmecu. KoHCTaHThI paBHOBECHS /1711 TOMOT€HHBIX M FE€TEPOTrE€HHBIX
peakuui, UIealbHbIX U HEUJCAIBHBIX PEAKIIMOHHBIX CUCTEM (Ha MpUMeEpax).
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CMmernienne XMMHYECKOTO paBHOBecHs Mpu u3MeHeHuH odbmiero nasienus (T = const) u mpu
n00aBJICHUH B cUCTeMy uHepTHOro rasa (T = const, P = const).

Bnusinue Temmeparypbl Ha KOHCTAaHTY XUMHUYECKOTO PaBHOBECHS, yPaBHEHUS H300aphl U
M30XOpbl XMMHUYECKOW peakuuu. BeIBoj, aHANM3 U MHTETPUPOBAHME HA3BAHHBIX YPAaBHEHHH Ha
npuMepe ypaBHEHHs N300apbl. PacueT cpesHero u HCTHHHOTO TEIJIOBOTO A(PQEeKTa XUMHUECKIX
peakuuii U3 3aBUCUMOCTH TEPMOIMHAMUYECKONW KOHCTAaHThl paBHOBECU OT TeMIleparypsl. Pacuer
KOHCTaHT PAaBHOBECHUS XUMUYCCKUX PEAKIMH M3 CTAHIAPTHBIX TEPMOIUHAMHYCCKUX (DYHKIIHIMA
BeniecTB. Berunciienne KOHCTaHT PaBHOBECHSI XMMHUYECKHX PEAKIUN 10 CIIPABOYHBIM JaHHBIM O
KOHCTAaHTaX PaBHOBECHS PEaKIUi 0Opa30BaHMsI COCAMHEHUI U3 MMPOCTHIX BEIIECTB.

Pasoen 2. @azosvle pasnosecuss 6 00HOKOMNOHEHMHBIX CUCEMAX.

2.1. dazoBbele mepexoapl u (hazoBas nuUarpaMMa COCTOSIHUS JUISL OJHOKOMIIOHEHTHBIX
CHCTEM.

®da3a, KOMIIOHEHT, 4ucio creneHel cBoOojbl. IlpaBuno a3 IT'mbOca. Ilpumenenue
npaBuiia (a3 ['mbOca mist aHanm3a (a3zoBBHIX pPaBHOBECHUH B OJHOKOMIOHEHTHBIX CHCTEMaX.
JlmarpamMmma COCTOSIHUSI OJHOKOMITOHEHTHOW CHCTEeMBI, €€ (a3oBble MOJS, JIMHUM U TPOIHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OJHO(a3HOe, NByXdhazHOe U Tpex(a3zHOoe paBHOBECHS.
HacelenHsnii map, TemreparypHasi 3aBUCHIMOCTD JIaBJICHHS HACBIIIEHHOTO mapa. Kputnueckas
TOYKa, KPUTHUYECKOE COCTOSTHUE BEIIECTBAa, €ro OCOOEHHOCTH. BBIBOJ M aHanu3 ypaBHEHHs
Knaneiipona. 3aBUCUMOCTBh TEMITEpATYpPhl IUIABJIEHUSI OT BHEIIHETO JABJIEHUS, HHTETPUPOBAHUE
ypaBHeHus Knaneipona s paBHOBeCHS TBEpPAOE TEIO - KUIKOCTh. PaBHOBecHs ¢ razoBoil
(dazoit, ypasuenue Knanelipona-Knay3uyca, BBIBOI M1 HHTETPUPOBAHHUE YPABHEHHUSI JIJISI OTTUCAHUS
JMHUA WCTApeHUsT W CyONUMAIHH, WCIOJIb3yeMble nomymieHus. OnpeneneHne KOOpIUHAT
TPOMHOU TOYKH.

2.2. OnpepeneHue TepMOIMHAMUYCCKUX (DYHKITHI mporiecca (a30BOTo Mepexo/ia.

[Ipumenenne  ypaBHenus  Knanelipona-Kmaysmyca  nmns pacueta  UM3MEHEHMS
TEPMOJIMHAMUYECKUX (QYHKIMM 1pu  (a30BBIX MpeBpalleHusX. B3auMocBs3b SHTaIbNUN
TJIaBJICHUS, UCTIAPEHUS U BOBTOHKHU B TPOMHOM TOYKE. DMIIMPUYECKOE NpaBuiio TpyToHa.

Pazoen 3. Tepmoounamuueckas meopust pacmeopos.

3.1. OcHOBBI TepMOJIMHAMUKUA pacTBOpoB. IlapumanbHble MOJBHBIE  BEIHYMHBI.

Knaccudukanuu pactBopos. [lapruansHbie MOJSIpHBIE BeIWYUHBL. YpaBHeHus [ n606ca-
Jiorema (BbIBOJ W aHaiu3). MeTopl onpeeseHns NapluuaibHbIX MOJSPHBIX BEIMYUH (METOJ
KacaTelbHBIX M METOJA OTpe3KoB). OTHOCUTEIbHBbIE MaplUUaIbHble MOJIIPHbIE BEIMYHUHBI
(mapuuanbHble MOJISIpHBIE QYHKUINU cMenienus ). TepmoanHaMudeckue GyHKIIMU CMELICHUS.

3.2. TepmomHaMu4ecKoe ONKUCaHue HIealbHbIX U HEUIeaTbHBIX PACTBOPOB.

Wneanvubie  (CoBeplIEHHBIE) PACTBOPBHL. XUMHYECKUH MOTEHIMAT KOMIIOHEHTa
UJeanbHOTO pacTBopa. TepMmoauHamMuyeckue (YHKIHM CMEIICHUs IJIs HAeaIbHbIX PacTBOPOB.
PaBHoBecue "upeanbHbI pacTBop-map", 3akoH Payns, rpadudeckas uWHTEprpeTanus 3aKoHa
Paynsa. IlpenmenpHo pa3z0aBieHHBbIE pPAacTBOPbI, 3akoH ['‘eHpu. VYpaBHEHHE XUMHUYECKOTO
MOTeHIIMaNa JJisi PAcTBOPHUTENsT W PAcTBOPEHHOTrO BemlecTBa. HeupeanbHble (peaibHBIE)
PacTBOPBI, MOJOXKUTEIbHBIE U OTPULIATENIbHBIE OTKIIOHEHUS OT UEabHOCTU (OT 3aKoHa Payns).
CrangapTHbIE COCTOSIHHSI KOMIIOHEHTOB pacTBopa. CHMMETpUYHAs U HECUMMETPHUYHAS CUCTEMBI
cpaBHeHHs. PacueT akTMBHOCTEH M pallMOHAIBHBIX KOA(PPHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuueckue (YHKIMM CMEIICHHUS M HEUJealbHBIX  PacTBOPOB.
3aBUCUMOCTh AaKTHBHOCTH M KOd((UIIMEHTa aKTMBHOCTH KOMIIOHEHTa OT TEMIIepaTyphl U
JTABJICHHUS.

3.3. KonmnuratuBHeie cBONCTBA pa30aBIEHHBIX PACTBOPOB HEJETYYHX BEIIECTB B JIETyYEM
pacTBOpHUTEIE.

KonnuratuBHble cBoiicTBa pa30aBICHHBIX PACTBOPOB HENETYYUX BEIIECTB B JIETYYHUX
pacTBopuUTENAX (MOHUKEHHE TABJICHHsI HACBHIIIEHHOTO IMapa pacTBOPUTENS HAJ PacTBOPOM IO
CPaBHEHHIO C YUCTBIM PACTBOPHUTEIIEM, TOBBIIIIEHUE TEMIIEPATYPHI HAUalla KUIICHUS U TIOHKEHHE
TEMIEPATYPHI Hayana OTBEpJICBAHUS pacTBOpOB, OCMOTHYECKOE JaBJICHHE).
D0ymIMocKonmuYeckass M KPHOCKOMUYecKass KOHCTAHTHI pPacTBOpUTENs. BBIBOJ ypaBHEHHS,
CBSI3BIBAIOIIIETO TIOHIDKEHUE TEMIIEpaTyphl Hayala OTBEPJEBAHUS C KOHIICHTpAIMEW pacTBOpa.
Ocmoc, ocMoTHYECKOe JaBlieHHe, 00paTHbIi ocMoc. Vcnoap30BaHne KOJTMTaTUBHBIX CBOMCTB
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JUIA  ONPENEIICHUs MOJIIPHOM MAacChl, CTENEHM AUCCOLMALMU WM CTENEHU AacCOLUaluu
PacTBOPEHHOTO BEILIECTBA.

Paszoen 4. Dazosvie pasHosecus 8 MHO2OKOMNOHEHMHBIX CUCTNEMAX.

4.1. PaBHOBecue <OKMJIKHH pacTBOP - HACBHILIEHHBIM Hap» B JIBYXKOMIIOHEHTHBIX
cCUCTEMaX.

JluarpamMmbl  «J1aBJIEHUE-COCTaB», «TEMIIEpaTypa-coOCTaB», «COCTaB  I1apa-coCTaB
KHUIKOCTH» U HICATBbHBIX W HEWJCAIbHBIX pacTBOpoB. I[Ipumenenue mpaBuia ¢a3 K
UCCleI0BaHUI0 auarpaMM. 3akoHbl [100ca-KonoBanoBa. Aszeorponus, TEpMOAMHAMUYECKOE
yciioBre Touku azeotpona. [IpaBuio peryara. ®u3nKo-XUMUYECKHE OCHOBBI PAa3AEICHUS KUIKUX
cMeceil MeTo1aMu TIEPErOHKH U PeKTU(UKAIIH.

4.2. PaBHOBECHE «OKUIKOCTH-TBEP/IOE» B IBYXKOMIIOHEHTHBIX CUCTEMAaX.

TepMuueckuil aHanu3, KpUBbIE OXJAXKICHHS, MOCTPOEHUE AMArpaMMbl IUIABKOCTU I1O
KpUBbIM oxyaxaeHus. CHCTeMbl C OIpaHMYEHHON M HEOTPAaHMYEHHON pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMM. M3oMopdusMm. Tumbl TBepAbIX pacTBOpoB. [luarpammbl
IJIaBKOCTH M30MOP(HO KpHUCTAUIU3YIOUIMXCS BewiecTB. JluarpamMmbl IUIAaBKOCTH CHCTEM C
OTPaHMYEHHOM PACTBOPUMOCTBIO B TBEPAOM COCTOSHUU. ODBTEKTMUECKOE U MEPUTEKTUUYECKOE
paBHOBecus. OmpezneneHNe cOCTaBa 3BTEKTHUECKON JKUIKOCTH IOCTPOEHHEM TpPEYrojabHHKA
Tammana. [Ipumenenue npasuina a3 ['md0ca k uccnenoBaHu0 (a3oBbIX pABHOBECHUI.

5 cemectTp

Pa3zoen 5. Pacmsopul snexmpoaumos.

5.1. PacTBOpBI AJIEKTPOJIUTOB B CTATUYECKUX YCIOBUSX.

TepMoanHaMHuyecKoe OIMUCAaHHE CBOWCTB PACTBOPOB AJIEKTPOJIUTOB. AKTHBHOCTH U
K03 (UIIMEHTHl aKTUBHOCTH AJIEKTPOJINTA U HOHOB B PaCTBOPE, CPEeTHUE HOHHBIE KOA(PPHUIIMEHTHI
akTUBHOCTH. CBSI3b aKTUBHOCTU DJEKTPOJIUTa CO CpelHeld MOHHOW aKTUBHOCTBIO M
KOHIEHTpalme snekrpoiurta. MoHHas cuna pactBopa. IlpaBwino woHHOM cuiibl. OCHOBHBIE
MTOJIOXKEHHUS DJIEKTPOCTATUIECKON TEOPUH CHUITBLHBIX AEKTpouTOB Jlebast- Xrokkens. [IpenenpHbrit
3akoH J[ebas-X10KKemsi, BTOPOE M TPEThe MPHUOIMIKEHUS TECOPUH, TpaduuecKoe MpeaCcTaBICHUE
3TUX 3aBUCHUMOCTEM.

5.2. PacTBOpBI AJIEKTPOJIMTOB B TUHAMUYECKUX YCIOBHSIX.

[TpoBoanuku snekrpudeckoro Toka I u Il pona, noHHAs W ANEKTPOHHAS] TPOBOJAUMOCTD.
VYaenpHasi, MOJSpHas M SKBUBAJICHTHAsl 3JCKTPUYECKUE IMPOBOJUMOCTH, B3aUMOCBSI3b MEXIY
HUMU. 3aBUCUMOCTb YACIbHON M MOJIIPHOW AJIEKTPUUYECKON MPOBOJUMOCTEN OT KOHIIEHTPALIUH,
TeMIlepaTypbl U Hpupoabl pactBoputesa. CKOPOCTh M MOJBHXKHOCTH (aOCONIOTHAsE CKOPOCTh
JIBUKEHMS) MOHOB. 3aKOH HE3aBUCHUMOTO JIBWXKeHHS MOHOB (3akoH Komnbpaymia). IlpenenbHbie
MOJISIPHBIE 3JIEKTPOIPOBOJHOCTH HOHOB. OcTadeTHBI MEXaHHW3M I[EepeHOca JJIEKTPUYEeCTBa
MOHAMH TUJIPOKCOHUS U ruapokcuia. Yucna nepeHoca HOHOB. DIEKTPONPOBOJIHOCTh PACTBOPOB
CWJIBHBIX 2JICKTPOJIMTOB, YpaBHEHHE KOpHs KBajapaTtHoro (ypaBHeHue Komibpaymma). [Ipumenenue
TEOPUU CHJIBHBIX AJIEKTPOJIUTOB JJIs1 0OBSACHEHUS SIEKTPO(OPETUYECKOTO U PEIaKCAIIMOHHOTO
3h(hEeKTOB CHUKEHHS SJIEKTPONPOBOJAHOCTH. BiusHue moseil BBHICOKOW HANpPsHKEHHOCTH U
BBICOKOM YaCTOTHI IEPEMEHHOT0 TOKA Ha AIEKTPOIPOBOAHOCTH PACTBOPOB. METOAUKHN U3MEPEHUS
ANEKTPOTIPOBOAHOCTH. KOHIyKTOMETpHUecKoe onpeieIeHNUE CTETIEHH K KOHCTAHThI JUCCOLUAIIUU
ClIa0bbIX DIEKTPOJIUTOB, TEIUIOTHL, IHTpomuu W sHepruu [ubOOca mporecca auccOLUAINH,
PacTBOPUMOCTH MaJOpPacTBOPUMBIX COEIUHEHHM.

Pa3zoen 6. Dnexmpoxumuueckue cucmemul (yenu).

6.1. O/1C u 371eKTpOoIHbIE MOTEHIIUABI.

DNEeKTpOXUMHUYECKHE CHCTEeMBI (11enn). Bo3HUKHOBEHME CKauka MOTEHIMAla Ha TPaHMLe
pa3aena mpoBoaHUKOB | u |l poma. JIBoiHOHM 3nekTpuuecKHil clIOH. DIEKTPOXUMUYECKUN
MOTEHIMAJl, rajJbBaHU-NOTeHIMaN. OOpaTUMbIe IEKTPOIbl U 00paTUMbIE JIEKTPOXUMHUYECKHUE
Henu  (9JeMeHTHl). OJEeKTPOJBMKYIAs CHJIa TalbBAaHUYECKOTO  JJIEMEHTa, YCIOBHBIN
ANIEKTPOHBIN MOTEHIMAN (MOTEeHIMal B BOJOpoiHOH mikane). Ces3p DJ]C rampBaHMYECKON 1eTTH
C QJIEKTpoJHbIMM mnoTeHuuanaMmu. IlpaBmwino 3HakoB DJ[C M 3IEKTPOIHBIX MOTEHLHAIOB.
TepMoanHaMuueckass TEOpHs ralbBaHUUECKUX ABJIECHUN. BbiBox m aHanu3 ypaBHeHus HepHcra,
BbIpaKarolero 3aBucumMocts JJIC raabBaHUYECKOTO AJIEMEHTa OT aKTMBHOCTEH KOMIIOHEHTOB
ANIEKTPOAHOM peakuuu. YpaBHenue ['m60ca-I'enbmronbua i 37€KTPOXUMHUYECKUX CUCTEM.
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3aBucumocts J/IC ranpBaHHUECKOTO 3JIEMEHTa OT TemrepaTypbl. Kiiaccupukanus 37eKTpoIoB:
AJIEKTPO/IBI TIEPBOTO U BTOPOrO POJa, Ta30Bbl€, OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE. Y paBHEHUE
HepHucra 14 noTeHumana 3JaeKTpoI0B BCEX BUIOB.

6.2. 'anpBaHMYECKUE FIIEMEHTHI.

Tunsl ranbBaHUYECKUX AIEMEHTOB: XMMHUECKHE, KOHLIEHTPALlMOHHBIE, C IEPEHOCOM, 0e3
nepeHoca. uddy3noHHBIH MOTEHIIHAN, MEXaHU3M BO3HHKHOBEHHUS U METOJbI €ro YCTPaHEHUs
(cBemeHHs K MUHUMalbHOM BenuuuHe). Mertonuka wusmepenus OJIC U 21eKTpOAHBIX
NOTeHUHANIOB. [IpuMeHeHHe NOTEHIUMOMETPUH JUIsl OINpeAeieHUS TEPMOAMHAMMUYECKUX
XapaKTePUCTUK XUMHUYECKHX PpEaKLUMi, NPOTEKAIOUIUX B TaJbBaHWYECKOM LEMH, KOHCTaHT
XHMUYECKOTO PAaBHOBECHS, AKTHMBHOCTEW W KOX(P(UIMEHTOB aKTHBHOCTU 3JIEKTPOIMTOB, pH
pacTBOpOB, MPOU3BEACHHUS PACTBOPUMOCTH MAaJOpPAaCTBOPUMBIX COEIMHEHUM. XHMHUYECKue
HCTOYHUKHU TOKA.

Paszoen 1. Xumuueckas kunemuxa.

7.1. ®opmanpHasi KUHETHKA.

TepmoanHaMuueckass BO3MOXKHOCTb IIpollecca M €ro MpakTuyeckass (KHHETHYecKas)
ocyiiecTBUMOCTh. [Ipenmer u 3aaun XxuMudecko KuHETUKU. OCHOBHbBIE MOHATUS (POPMaATILHOM
KMHETUKH: CKOPOCTb XMMHYECKOW peaKkluu, MOJEKYISIPHOCTh, YACTHBI M OOIIMN MOPSIOK.
OCHOBHOH MOCTYJIaT XUMHUYECKOW KUHETHKH, KMUHETHYECKOE YpaBHEHHE CKOPOCTH pEaKIUH.
KoHcTaHTa CKOpPOCTM XMMHMYECKOM pEeakIMH, Pa3MEpPHOCTb KOHCTAHTBI CKOPOCTH. MeTomsl
oTpeJieNieHus: CKopocTel XUMUUecKuX peakiuii. [IpocTeie (311eMeHTapHbIE) U CIIOKHbBIE PEaKIHH.
Kunernka mpocthix U (popmanbHO MPOCTHIX OJHOCTOPOHHHUX TOMOTEHHBIX peakuuid. Peaxiuum
MepBOro, BTOPOTrO U TpeTbero mnopsakoB. JuddepeHnuanbHas W HHTErpajgbHas (OpPMbI
KMHETUYECKUX YpaBHEHHH, KMHETHYecKue KpuBble. JIMHEIHOe mpejcTaBlieHne KMHETUYECKUX
KPUBBIX JJI PEaKklIMil pas3IMYHbIX MOPSAKOB. Bpems mosynpespamieHus. Peakuuu HyneBoro
nopsaka. Meron u30biTka (m3oysinuu) OcTBalbja ONPENENEHUS YacTHBIX HOPSAKOB 10
COOTBETCTBYIOLIEMY peareHty. JuddepeHunanbHple U MHTETpajbHbIE METOABI OINpPEaeICHHUs
nopsijKa peakuy. Paznnune KOHIEHTPALIMOHHOTO U BpEMEHHOI0 NOPsAKOB. CIIOKHBIE PEAKIIHH.
[IpyHIMD HE3aBUCHMMOIO MPOTEKAHUs 3JIEMEHTapHbIX peakuuid. OOpaTHMble U MapajlieIbHbIe
peakuuu nepsoro nopsaka. JuddepeHunanbHpie ypaBHEHUs, ONUCBIBAIOLINE CKOPOCTH 3THX
peakuuii, ux UHTerpupoBanue. Kunerndeckue KpuBble Ui KaXKA0T0 U3 PearkpyronnX BEIIECTB.
IlocnenoBarensHble peakuuu 1-ro mopsaka. Cucrema auddepeHuMaIbHBIX ypaBHEHUH,
ONKCBHIBAIOIINX KUHETUKY IOCIeloBaTeNbHbIX peakuuil. Kunernueckue ypaBHeHUs W
KUHETHYECKHE KpUBBbIE I BCEX YYaCTHUKOB peakuuu. Bpems nocTmxeHus MaKkCUMalbHON
KOHIIEHTpAallUd IPOMEXKYTOYHOI'O BEIIECTBA. 3aBUCHUMOCTh MAaKCUMAJIbHOM KOHIEHTpaLUU
IIPOMEXXYTOUYHOIO BEIECTBA OT COOTHOLIEHHMSI KOHCTAaHT CKOpPOCTEH OTAEIbHBIX CTaaui
nocienoBaTeabHoN peakuuu. [IpuHIun TMMUTHpPYIOIIEH CTaiuu OCIe0BaTeIbHON XUMUYECKOM
peakuuu. CTalMOHAPHBIM PEXUM MPOTEKAaHWsl MOCIEeNOBaTelIbHBIX peakiuil. Merton
KBa3MCTAlMOHAPHBIX KOHLEHTpALMi, 00J1acTh IpUMEHEeHUs. BinsiHue TeMnepaTypbl Ha CKOPOCTh
XUMUYECKOM peakuuu, npubnmwkeHHoe mnpaBwio Baut-I'opda. YpaBHenune Appenuyca B
muddepeHunanbHO W HHTErpainbHOM  (dopme. DddexTrBHAS dHEpPrust aKTUBALUMU U
IIPEIPKCIIOHEHIINAIBbHBI MHOKUTEIb, METO/IbI UX OIIPEICIICHUS U3 SKCIIEPUMEHTAIbHBIX JAHHBIX.

7.2. Teopun XUMHUYECKON KMHETHKHU.

Teopuss axtuBHbIX (OMHapHBIX) coynapeHuilt (TAC). CkopocTh peakuuu Kak YHCIIO
CTOJIKHOBEHH aKTHBHBIX MOJIEKYIN B eIMHHILY BpeMeHH. KoHCcTaHTa CKOpOCTH OMMOJIEKYIIpHON
peakuuu. OU3NYECKUM CMBICH MPENIKCIOHEHIIMAIBHOTO MHOXUTENS M 3HEPTUM aKTUBALIUM B
paMKax TEOpUH aKTUBHBIX coynapeHuil. Ctepudyeckuil pakTop, HEOOXOIUMOCTh €ro BBEJICHHS B
KMHETUYECKOE YpaBHEHHE peakiuu. JJOCTOMHCTBA U HENOCTATKU TEOPUU aKTUBHBIX COYJapEHUN.
MexaHn3M MOHOMOJIEKYJSPHBIX Tra30oBeIX peakunid B pamkax TAC, cxema JluHnemana.
HcronkoBaHne NpPUYMH U3MEHEHUS MOPSIKA MOHOMOJIEKYJISIPHOM pPEAaKIUU IPU H3MEHEHUU
JABJICHHUS.

Teopuss mepexomHoro coctosiHus (aktuBupoBaHHoro komiekca) (TIIC umu TAK).
OcHoBuble mnosiokeHus TIIC, kuHeTnueckas cxema peakuuu. [IoBEpXHOCTh NOTEHLMAIBHOU
SHEPruM, KOOpAUHATA PEAKLUH, IIyTh PEeaKUMHU. AKTUBUPOBAHHBIN KOMIUIEKC M €0 CBOMICTBA,
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UCTUHHAs 3Heprus aktuBauuu. CKOPOCTh peakluu — CKOpPOCTb paclaja aKTUBUPOBAHHOIO
KOMILIEKCa (cxopocThb ero MIPOXOKJICHUS yepes MOTEHIUATbHBIN Oapnep).
KBasutepmonunamuueckass ¢opma ypaBHeHuss TIIC, sHTanpmusi ¥ SHTPONHS aKTUBAIUH,
TPaHCMHUCCUOHHBIM KO3 duiment. CBsA3p  SHTAIBNUM  aKTUBAIMU C  APPEKTUBHOMN
(3KCnIepUMEHTAIBHOM) SHEPrUe aKTUBALINH.

7.3. DOTOXMMHUYECKHUE U IIETTHbIE PEAKLINH.

DOTOXMMUYECKUE DPEAKINH, MEPBUYHBbIE U BTOPUYHBIE (POTOXUMUYECKHE IPOLECCHI.
@otomuccormanuss U poronmms. Dotodusnueckue (I€3aKTUBAMOHHBIE) TPOIECCHl  TPH
MOTJIOMICHUN W3NydeHus. 3akoHbl ¢doToxumuu: ['porryca-Ipenepa u Oitnmreitna-IlTapka.
KBanrtoBbiii Beixoj. KnHeTuka mpoueccoB, MPOUCXOSIIUX C ydacTueM (OTOBO3OYKIEHHBIX
Moustekyin. Cencubunmuzaropsl, CeHCHOMIM3UpOBaHHbIE (hoTOXHMHUECKUE peakiuu. OCHOBHBIC
pasnuuus peakuuil ¢ GOTOXMMHUYECKUM U TEPMUYECKHMM HHULMHpOoBaHHEM. DoToXUMUYECKHE
nporieccsl B atMmochepe, GoToCHHTES.

Hennble peakuuu. IlpuMmepsl peaknui, MNPOTEKAIOIUX 110 LEMHOMY MEXaHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAaIUM LEMHBIX peakiuil. MexaHu3Mbl 3apoKIeHUus, pa3BUTUSA U
oOpbiBa 1erieid. JIMHEWHBIH W KBaJApaTU4YHBI OOpBHIB Ilened. 3BEHO IeNHu, JJIMHA IIETH.
Hepa3BeTBineHHble U pa3BETBICHHbIE IIEMHbIE peakiu. KuHeTHka Hepa3BETBIEHHBIX LEMHBIX
peakuuii. CTaguu pa3BeTBIEHHON LIEMHON peakuuu. BeposTHOCTh 0OpbIBa U pa3BETBIEHUS LIETIH.
PasButHe pa3BETBIIEHHBIX IENHBIX PEAaKIWW BO BPEMEHH, CTAlMOHAPHBIM M HECTALIMOHAPHBIN
peXHUMBl TeueHUs peakiuu. [IpenenvHble sBIeHUS B pa3BETBIEHHBIX peakuusx. HiwkHull u
BEpPXHUU Ipeienbl BOCIUIaMEHEeHUs (B3phIBa) LemHOU peakiuu. [1oayocTpoB BocIiaMeHEHUS.

Pazoen 8. Kamanus.

['omMoreHHbIi U reTeporeHHbI Karanu3. ABTokaTain3. OCHOBHBbIE 3aKOHOMEPHOCTHU
KaTaJUTHYECKUX peakiuil. BrnusHue kartammszaropa Ha TEpPMOJWHAMUYECKHE U KUHETHYECKHE
XapakTepUCTUKH  XUMUYECKUX  peakiuui.  CeleKTMBHOCTh  JCHCTBUS  KaTajau3aTopa.
Karanutrueckass akTUBHOCTb, yJ€lbHAsl KaTaJUTUYECKas AKTHUBHOCTb. [ OMOTEHHBIN KaTallus3.
CrnuTHBIN ¥ pa3eabHbIA MEXAaHU3Mbl KAaTaJUTUUYECKUX PEAKIHUM, SHEPTEeTUYECKUE AHarpamMmMbl
B3aMMOJICHCTBUS pEareHToB ¢ Katanuzatopom. OOl u crenuuueckuii KHCI0THO-0CHOBHBIHN
katanu3. O¢ddekTuBHas KOHCTAaHTAa CKOPOCTH pEaKIMH, KaTaJu3upyeMON BeIIeCTBaMU C
KHCIIOTHO-OCHOBHBIMU ~ CBOWCTBaMu. KaTtanuThueckne KOHCTAHTBI CKOPOCTH  PEAaKLHUU.
I'eTeporennslii katanus. CKOPOCTb T€TEPOre€HHO-KATATUTUYECKON peakuu. THIIbI TeTepOreHHbIX
KaTajau3aTopoB. 3aKOH JEHCTBYIOIIMX MOBepxHOcTed. Ponb ancopOuuum B reTeporeHHOM
npouecce. KuHeTnka rereporeHHO-KaTAIUTUYECKUX Peakiui, He JTUMHUTHPYEeMbIX Auddy3ueil.
OTtpaBieHue Karaau3aTopos.

4 O0beM yueOHOM 1M CUMILIHHBI

B GOl na6 Bcero 1 cemecTp 2 cemecTp
WL YHEOHOU pA0OTHI 3E | Akag. 4. | 3E | Akan. 4. | 3E | Akaa. 4.

B LIEE A TG 14 | 504 | 7 52 | 7 | 252
JUCIMILINHBI
KonTakTHas pabora: >3 12 267 9 |267| 9
TMexumn Ble4 |oge| 32 |oso| 32
[IpakTueckue 3anarus (I13) 1é7 64 0,89 32 0,89 32
JIaGopatopusie padotsl (JIP) 1é7 64 0,89 32 0,89 32
CamocrosiTesibHas padora: 67'6 240 3,33 120 3,33 120
CamocTosATeNnbHOE U3YUEHUE 6,6 240 333 120 333 120
pa3aeiioB AUCUUILIMHBI 7 ! !
Buabl KoOHTpOJIA:
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DK3aMeH 2 72 1 36 1 36
KonrakrHas pabora —
IIPOMEXYTOYHAsl aTTECTALINS 2 038 1 0.4 1 04
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
Bux HTOroBOro KOHTPOJIS: IK3aMeH IK3aMeH
. Bcero 1 cemecTp 2 cemecTp
Bt yueonoii padorst 3E | Actp.u4. | 3E | Actp.u. | 3E | Acrtp. u.
O0masn IpyIoeMKOCTE 14 378 7 189 7 189
AU CIUILINHBI
KonrakTtHas pabora: 51’13 144 2,67 72 2,67 72
TMexumn BOloas loso| 24 |ogo| 24
[Tpakrtuyeckue 3anstus (I13) 1é7 48 0,89 24 0,89 24
Jlaboparopubie padcoTs (JIP) 18’7 48 0,89 24 0,89 24
Camocrosreabnas padora: %51 180 |[333| 9 333
CaMocTOsATeIbHOE U3ydeHUE 6,6
pa3aenoB AUCUUTUIMHBI 7 180 3,33 90 3,33 90
Buabl kKoHTpOJIS:
IK3aMeH 2 54 1 27 1 27
KonrtakTHas paborta —
MIPOMEKYTOYHAST ATTECTAIIHS 2 0.6 1 0.3 1 0.3
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Buja uTOroBoro KOHTpoJIs: DK3aMeH DK3aMeH
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AHHOTaI U padoyeil MPoOrpaMMbl AU CHHIJIHHBI
«Koaaonagnas xumusa»

1 Hea» auCHMIVIMHBI — MpHOOpeTeHHe oOydaromuMucs 0a30BBIX 3HAHUM B 00JacTu
TEPMOAMHAMUKU MTOBEPXHOCTHBIX SIBICHUN M CBOMCTB JUCIIEPCHBIX CUCTEM U TOJIyYeHHUE YMEHUH
B YaCTH MCIIOJIb30BAHUS 3TUX 3HAHUHU MPU UCCIICOBAHUH, IPOCKTUPOBAHUU U CO3/IaHUH PEATbHBIX
CHUCTEM, SIBJIIOIINXCS B OOJIBIIMHCTBE CIIY4aeB AUCIIEPCHBIMU.

2 B pe3yabTaTe U3y4eHusl AUCHUUILIMHBI 00yYAIOMIMACS T0JIKEH:

Obnadams CIEayIONIMMU KOMIIETCHIIMSIMU U UHIUKATOPAMU UX JTOCTHUKCHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.5; OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5;

OIIK-3.6,; OIIK-3.7

3uams:

— MPU3HAKU 0O0BEKTOB KOJJIOMIHOM XUMHUH U UX KJIACCU(PUKAIIHIO;

— OCHOBHBIC TIOHATHS M COOTHOIICHHS TEPMOJMHAMUKH TIOBEPXHOCTHBIX SIBIICHUM
(TepMoMHAMHKA TOBEPXHOCTHOTO CJIOS; aare3usi, CMAayMBaHME W PACTEKaHHUE >KHUIKOCTEH;
JTUCTIEPCHOCTh M TEPMOJUHAMUYECKUE CBOMCTBA TEJ; acOpOILUs Ta30B M MapoB, aacopOIus U3
pacTBOpPOB);

— OCHOBHBIE TeOpPHH HU3NUECKOU aacopOInu;

— OCHOBHBIC TIPEJCTABICHUS O CTPOCHUU JABOWHOTO SJICKTPUUYECKOTO CJOS; MPUPOIY
AMEKTPOKUHETUYECKOTO MOTEHITHAIA; OCHOBHBIE JIEKTPOKMHETUIECCKUE SBIICHNS,

— yCJIOBUS TNpUMEHUMOCTH 3akoHa (Crokca; 3akoH OiHmTEHHa—CMOIYXOBCKOTO,
TUTICOMETpHUYEcKoe ypaBHeHHE Jlammaca;

— IPUPOAY CEAMMEHTAMOHHOM M arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA
pactBopoB [IAB kak 1MOQMIBHBIX CHCTEM; OCHOBHBIC ToyIokeHus1 Teopun [JJIDO; npuuunsl u
0COOEHHOCTH OBICTPOW W MEIJIEHHON KOaryJsiiu¥, KOHIEHTPAITMOHHOW M HEHTpaIU3aIlMOHHON
KOAryJisilny;

— TUIIBl CTPYKTYP, BO3HHUKAIOIIME B JUCHEPCHBIX CUCTEMAaX, MPUYMHBI M YCIOBHUS HX
oOpa3oBaHus; KjIaccU(PUKAINIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBAM.

Ymemo:

— PacCUMTHIBATH MMAPAMETPBI, KOTOPBIMU XapaKTEPU3YIOT IUCIIEPCHOCTE;

— IIPOBOJIUTH PACUEThI C UCIOJIB30BAHUEM OCHOBHBIX COOTHOIUIEHUN TEPMOJIMHAMUKHU
ITOBEPXHOCTHBIX SIBJICHUH;

— PacCUUTHIBATH OCHOBHBIE XapaKTEPUCTUKU MOPUCTOU CTPYKTYPBHI;

— pacCUMTHIBATh  BEJIMYMHY  AJIEKTPOKMHETUYECKOIO  IMOTEHLUHANAa [0  JaHHBIM
AJIEKTPOOCMOCaA U 3IeKTpodopesa;

— PacCUYMTHIBATh MHTETPAIbHYIO U TU(depeHINaTbHYIO KPUBBIE PaCIIpeIeIeHHs YaCTHI]
10 pazMepam;

— pacCUMTHIBATh M AHAJIU3UPOBATH MOTEHUUAIBHbIE KPUBBIE MAPHOTO B3aUMOJICHCTBUS
YaCTHIL;

— PacCUUTHIBATH U U3MEPSTH BA3KOCTh AUCIEPCHBIX CUCTEM.

Braoemo:

— MPEACTABICHUAMU O POJIM MOBEPXHOCTHBIX SBJICHUN U JIUCIIEPCHBIX CUCTEM B TEXHUKE
U MIPUPOJIE;

— METOJaMU U3MEPEHHUs MOBEPXHOCTHOTO HATSHKEHUS, KPA€BOT'O yIia;

— 3HaHUSMHU O METOJIaX U3MEPEHUS aACOPOIIUU U yIeTbHON MOBEPXHOCTH;

— 3HaHUSAMHU 00 YCIOBHSIX MPUMEHUMOCTHU ypaBHEeHUs [ eabmronbia—CMOITyX0BCKOTO;

— METOJaMU OIPEAENICHUs SJIEKTPOKUHETUUECKOTO MOTEHIIMANA;

— METOJIOM CEITMMEHTAIIMOHHOTO aHaAJIN3a;

— METOJIaMU OTPENICICHHS KPUTUIECKOW KOHIIEHTPAIIUU MUIIEIIII000pa30BaHUS;

— METOJ]aMU UCCJIEIOBAaHUSI KWHETUKU KOAryJIsilUu;

— METOJaMU U3MEPEHHUS U aHAIN3a KPUBBIX TEUCHHUS.

3 Kpartkoe comep:xanue JHCHUNIHHBI

Paszoen 1. Illpeomem u npuznaxu 00bekmog KowL0UOHOU XUMUU.

KonnounHast xumusi - Hayka O TOBEPXHOCTHBIX SIBIICHUSIX U JUCHEPCHBIX CUCTEMAX.
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OCHOBHBIE TIOBEPXHOCTHBIC SBJICHUS: aare3us M CMauyMBaHUE, KalWUISIPHOCTb, aacopOuus,
AJEKTPUUECKHUE SIBJICHUS HA MOBEPXHOCTAX U JP.

OcCHOBHbBIE TPU3HAKK JIUCIIEPCHBIX CHUCTEM - TE€TEPOTCHHOCTh M JHUCIEPCHOCTH;
MOBEPXHOCTHAsI DHEPTUsl; KOJUYECTBEHHbIC XapaKTEPUCTHKH IucrnepcHocTH. Kiaccmbukarms
JHMCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHHIO AMCIEPCHOU (ha3bl U AUCHEPCHOHHON CpEbl.
Knaccugukanuss cBoOOTHOIUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUI] M 10 B3aUMOJCHCTBHUIO
MEXIy AWCIEPCUOHHOW cpenodl W aucrnepcHod (a3oi. Poiab MOBEPXHOCTHBIX SIBICHUM U
JMCTIEPCHBIX CHCTEM B IPHUPOJIC, TPOMBIIUICHHOCTH U, B Y4CTHOCTH, XUMUIECKOW TEXHOIOTHH.

Pa3zoen 2. Tepmoounamura nogepxHOCmMHuIX s81EHUIL.

2.1. O0Omas xapakTepUCTHKA MOBEPXHOCTHOM SHEPTHH.

[ToBepxHOCTHAsT 3Heprust B oOmeM ypaBHEHWH 1-ro W 2-ro Hayall TEPMOJIUHAMHKH.
[loBepxHOCTHOE HaTsDKEHHME Kak Mepa dSHepruu [ub0ca Mexda3HON NOBEPXHOCTH.
[loBepXHOCTHOE HATSKEHHE - XapaKTepUCTHKA MPHUPOJbI CONpHKacaromuxcs ¢a3 U ux
B3auMoieiicTBusa. CBOWCTBa TOBEPXHOCTEW JKHMIKMX M TBEpPAbIX Tel. YpaBHeHue [ubOca-
'enpMronpia uisi BHYTpEeHHEH YAEIbHON MOBEPXHOCTHOM SHEpruM (MOJHOW MOBEPXHOCTHOM
SHEpPruM). 3aBUCUMOCTb SHEPTreTHUECKUX [TapaMEeTPOB IMOBEPXHOCTU OT TemmepaTypsl. [Iporiecchbl
CaMOIIPOU3BOJIBHOTO YMEHBIUICHUS TOBEPXHOCTHON YHEPIHHU.

2.2. AncopOnust ¥ TOBEPXHOCTHOE HATSHKEHHUE.

CBs13b BEIMYUHBI aJICOPOIMH C TapaMeTpaMH CUCTEMBI: U30TE€pMa, U30MHUKHA U U30CTepa
aacop6muu. Meton n3beiTkoB ['m60ca. dynnamenTansHoe ajcoponronHoe ypaBHenue ['md0ca.
I'nG6coBckas ancopobuus. YactHoe BoipaskeHue ypaBHeHus ['n60ca. [loBepxHOCTHO-aKTUBHBIE U
MMOBEPXHOCTHO-HHAKTHBHBIC BEIICCTBA.

2.3. Anres3us, CMauMBaHHE U PACTCKAHUE JKUIKOCTEH.

Anre3us u xoresus. Ilpupona cun MexdaszHoro B3auMmojeicTBus. YpaBHeHue Jlrompe
st paboTel aaresun. CmMaumBaHue U kpaeoit yroi. 3akoH HOHra. Cesse pabOThI aare3wu
KpaeBbIM yrioM (ypaBHeHue Jronpe-tOura). Jlnopunpabie u mruodoOHbIE TOBEPXHOCTH. METOIbI
OompenesieHUusT KpaeBbIX VrioB. Biusane mnoBepxHOCTHO-akTUBHBIX BemiecTB (I[IAB) Ha
cmauuBanue. Pactexanue xuakocted. Koaddumment pacrekanuss mo [Napkuacy. Dddekt
Mapaunronu. MexdaszHoe HaTsSHKEHHE Ha TPaHUIIE MEXAY B3aUMHO-HACHIIIEHHBIMH JKUIKOCTSIMU
u npaBwio AHTOHOBa. [IpakTHUeckoe 3HaYeHHEe are3un, CMaulBaHUs U pacTeKaHUsI.

2.4. JlucnepcHOCTh U TEPMOAMHAMUYECKUE CBOWCTBA Tell.

[IpaBuno ¢a3 ['mb6ca u qucnepcHocTh. BiusiHue KpUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE
nasinenue ten (ypaBHenue Jlammaca). [loBepxHOCTHasi 3HEprust U paBHOBECHbIE (DOPMBI TeIl.
[Tpunnun 'n66ca-Kropu. 3akon Bynbda. Kanuspheie sBienns (ypaBHenune JKropeHa), X pojib
B MPUPOAE U TEXHOJOTMH. METOJIbl ONpe/esieHrs MOBEPXHOCTHOTO HATSDKEHHUA. 3aBHUCHMOCTh
TEPMOJIMHAMUYECKONH pPEaKIMOHHOW CIOCOOHOCTH OT AMCIEpPCHOCTH. YpaBHeHue KenbBuHA.
BnusiHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PAaBHOBECHS XMMHMUYECKON peakluwu,
TeMIieparypy ¢a3zoBoro nepexoja.

2.5. ITony4yeHue AUCTIEPCHBIX CUCTEM.

Metonel aucnieprupoBanus. YpaBHenue PeOunzaepa ais paboThl TUCHEPTUPOBAHUS.
AncopOnronHoe moHmwxkeHue npoyHoctu (3pdext Pebunaepa). ['omoreHHas u rereporeHHas
KoHJeHcanus. MertactabuinbHoe coctosiHue. JHeprusi ['n66ca oOpazoBaHusi 3apojiblilia HOBOU
(a3bl, KpUTUYECKUH paauyc 3apojsiiia. J[Be ctaauu o6pazoBanus HOBOU (a3bl. CBs3b KHHETUKHU
oOpa3oBaHusi HOBOU (pa3bl C MEPECHIIICHHEM. YIIPaBJICHHUE TUCIEPCHOCTHIO MPU TOMOTCHHOMN
KoHJeHcauu. [I[pumepsl moydeHus AUCTIEPCHBIX CUCTEM METOIaMU (PU3NYECKON U XUMHUYECKOH
KOHJICHCAIIUH.

Paszoen 3. Aocopoyuonnvle pagrnosecus.

Knaccudukarnus mexanu3zmoB ancopouuu (duszuueckas anacopOuus, xemocopOuus u
noHooOMeHHas ajncopobuus). [Ipupona agcopOuHOHHBIX crll. OCOOEHHOCTH COCTABIISIOIINX CHII
Ban-nep-Baanbca (OpHEHTAIMOHHBIX, WHIYKIMOHHBIX W JTUCHEPCHOHHBIX) MPH aJCOpPOIUH.
YpaBHeHHE A715 MOTSHIIMATBFHOM YHEPTUN B3aUMOJICHCTBUS aToMa (MOJIEKYJIbI) C TIOBEPXHOCTHIO
Tena.

3.1. AncopO1us ra30B ¥ MapoB HA OJTHOPOTHON MOBEPXHOCTH.
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3akoH ['enpu. YpaBHeHUE M30T€PMbl MOHOMOJIEKYJISIpHOU ancopOuuu JIeHrMiopa u ero
ananu3. OmnpeneneHre KOHCTAHT 3TOrO ypaBHeHHs (nuHeiHas ¢opma ypaBHeHus JleHrmropa).
VYpaBuenue @Dpelinuuxa. Teopus nonumonexkyisipHod ancopbuuu bpyHayspa, OmMera,
Tennepa (b3T), ypaBHeHUE N30TEpMBI a1cOpOLIHH, ero aHanu3. Jlunelinas Gpopma ypaBaenust 62T
U pacyeT ero KoHcTaHT. OnpeaeneHue yaeabHol noBepxHoctu Mmerogom bOT.

3.2. AxcopO1ust ra30B U MapoB Ha MOPUCTHIX MaTepHasax.

KonuuecTBeHHblE ~ XapakTEpUCTUKU  MOPUCTBIX  MarepuanoB. [lopucteie  Tena
KOPIYCKYJIIDHOM, KPUCTAJUIMUYECKOM U TyO0uaTOd CTPYKTYpbl, METOJbl HX IOJyYECHHUS.
Knaccudukanus nop no lyOnHUHY 1 €€ B3aUMOCBSI3b C TEOPHSIMHU aICOPOLINN.

Teopusa xanmwuisipHOW KOHAeHCauuu. KanwusipHO-KOHACHCALIMOHHBIA THCTEPE3HC.
Pacuer unrerpansHoi 1 AuddepeHnnanbHOM KPUBBIX paclpeieieHrs 00beMa Iop Mo pa3Mepam.

OcobeHHOCTH ancopOIMM Ha MHUKPONOPHCTBIX Marepuanax. [loTeHnumampHas Teopus
[Tonsuu.  AnCOpOLMOHHBIA  TOTEHIMAN.  XapaKTepUCTHUYECKas  KpuBas  aJcopOIuu.
TemneparypHasi UHBapUAaHTHOCTh U aQPUHHOCTH XapaKTEPUCTHUECKUX KpHUBBIX. O00OIIEHHOE
ypaBHeHHEe Teopuu JlyOMHHHAa OOBEMHOIO 3alOJIHEHHS MUKPOINOpP, YacTHBIE CIy4yau 3TOTO
ypaBHeHUs (ypaBHeHHe JlyOmHuHa-PanymikeBuua). AacopOrusi ra3oB W MapoB B XUMHYECKOM
TEXHOJIOTHUHU.

3.3. AxcopOmust MOBEpXHOCTHO-aKTUBHBIX BEIIECTB.

Bimsiaue ctpoenns monekyn [IAB Ha MOBEpXHOCTHYKO aKTHBHOCTB, IMpaBHiO J[rOKIO-
TpayOe. 3aBHUCHUMOCTH MOBEPXHOCTHOTO HATSDKEHHS OT COCTaBa pacTBOpa HpU COOJIOJEHHUH
3akoHa ['eHpu u ypaBHeHusi Jlenrmiopa. YpaBuenue IlIumkoBckoro. YpaBHEHHS COCTOSTHUS
ra3o00pa3HbIX MOBEPXHOCTHBIX (aJCOPOLMOHHBIX) IUIEHOK. THIIBI MOBEPXHOCTHBIX IUIEHOK M
omnpejieieHue uX XapakTepucTuk. Becbl Jlenrmropa. @akTopbl, ONpEIeNsIONIne arperatHoe
COCTOSIHUE aJICOPOIIMOHHBIX MIeHOK. OnpeienieHrne CTPOeHHs aJICOPOLIMOHHOTO CII0Sl U pa3MepoB
moJiekyn [TAB.

Paszoen 4. Dnexmpuueckue s61enus Ha NOBEPXHOCIU.

JIBorino#t snekrpuueckuit cioit (J19C), mexanusmel obpazoBanus JIIC. CooTHomeHUs
MEXAY IEKTPUYECKUM MOTEHIIMAIOM U TIOBEPXHOCTHBIM HATsXKeHUEeM (ypaBHeHUs Jlunmmana).
DIIEKTPOKAMWUISIPHBIE KPUBBIE U onpeeseHue napamerpon JIIC mo 3TUM KpUBBIM.

O6mme npeacrasieHust o Teopusx crpoenust JIC. Teopus ['ym — Uenmena. YpaBHeHue
[Tyaccona-bonbimana mis nuddysnoit yactu I9C u ero pemenue. Tonmmuaa nuddy3HOoTo cios
Y BIMSHUE Ha HEe Pa3IuvHbIX (akTopoB. [[BolHON anekTpuueckuii cioit mo Teopuu lllTepHa,
niepesapsiaka nmosepxHoctu. [Ipumepsr oopazoanus JIDC. MuIemIsl 1 BX CTPOCHHUE.

UYetblpe BHJAa DIIEKTPOKMHETHYECKUX SABJICHHUM. ODJIEKTPOKUHETUYECKUN MOTEHUHUANT U
BIIMSIHUE Ha HETO Pa3IUYHBIX (pakTopoB. YpaBHeHue ['enpMroinbia-CMOIyX0BCKOTO AISICKOPOCTH
MepeHoca npu AIeKTpoocMoce U aekTpodopese. IhheKTol, He YUUTHIBAEMbIE 3TUM YPaBHEHHEM
(OBepXHOCTHAsT MPOBOJAUMOCTH, JIEKTPOPOPETUYECKOE TOPMOMKEHUE, PpeIaKCAllMOHHBIH
addekr). [IpakTHueckoe UCTOIb30BaHUE FNEKTPOKUHETUUECKHUX SBICHHM.

Pa3zoen 5. Kunemuueckue cgoticmea OUCHepCHbIX CUCMEM.

OCHOBBI CeIMMEHTAIMOHHOro aHain3a. CBA3b CKOPOCTH OCAXKJIEHUS YacTULl C HX
pazMepoM. Ycnous coomoienus 3akoHa Ctokca. CeIMMEHTAlMOHHBIN aHATH3 O IUCIIEPCHBIX
cucteM. KpuBas ceaumentauun. KpuBble pacnpeneneHuss 4YacTULl 1O  pajgudycam.
OKCIIEpUMEHTANIBHBIE METOBI B CEIMMEHTALMIOHHOM AHAJIU3E.

MonekynsipHO-KMHETHYeCKas MNpupoja OpoyHOBCKOro aBmkeHHMS. CBs3b MeXIy
CPeAHEKBAPAaTUUYHBIM CJIBUTOM dYacTull U Koddpduuuenrom auddysun (3akoH ifHmITEHHa-
CMOJTyXOBCKOro). DKCIepUMEHTalbHas MpoBepka 3akoHa OifHmITeHa-CMOIYyXOBCKOTO.
CnenctBust U3 TEOPUH OPOYHOBCKOT'O JABUKEHMSL.

CeauMeHTanlMOHHO-IU((Y3HOHHOE  paBHOBECHE, TUIICOMETPUYECKUI 3aKOH.
CenuMeHTallMOHHAs YCTOMUNBOCTD JUCIIEPCHBIX CHCTEM.

Pasoen 6. Aepecamusnas ycmoiiuugocms u koa2yiayusi OUCNEPCHLIX CUCTEM.

OOme BOMPOCHl  YCTOMYMBOCTH  AMUCHEPCHBIX cucTeM. CeauMeHTalMoOHHAas |
arperaTHBHasi yCTOMUMBOCTH cucTeM. JInopuiibHbe 1 1M0(POOHBIE CUCTEMBI: CAMOIIPOU3BOJIBHOE
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o0Opa3oBaHue OJJHUX U HEOOX0AUMOCTh cTabuinu3anuu Apyrux. Kpurepuiit mmoduibHOCTH cucTeM
o Pebunnepy-1llykuny.

JInopunbueie aucnepcHele cucteMbl. Kiaccudukanms u  oO0mas XapakTepuCTHKa
IIOBEPXHOCTHO-AaKTUBHBIX BEIECTB. TepMOJMHAMUKA M MEXaHM3M MHUIEITI000pa30BaHusl.
Crpoenne munenn [TAB. Comobunusanus. OCHOBHBIE (PAKTOPBI, BIUSIONIME HA KPUTUYECKYIO
KoHIleHTpanuto muteooopaszoBanus (KKM). Meroast onipenencanst KKM. Ilpumenenne [TAB.

JInooOHBIe aucriepcHBIE CUCTEMBI. DaKTOPBl YCTOWYMBOCTH JIMO(OOHBIX CHCTEM.
beicTpas n meanennas koarymsinus. Kuneruka xoarymsinuu no CmoistyxoBckomy. Onpezenenue
CKOPOCTH U BPEMEHH MOJIOBUHHOM KOAryisluy. 3aBUCUMOCTh 4MCJIa YaCTUILL Pa3HOTO MOPSAKA OT
BpEMEHHU.

OcHoBHble moNokenust teopun [epsruna, Jlanmay, ®epses, OnepOeka (AJIDO).
PacknuHuBaromee  JaBl€HHE W €r0  COCTaBISIOLIME. OHEPrusi AIEKTPOCTATUYECKOTO
OTTAJIKWBAaHUS IPU B3aUMOJICHCTBUU cClIab03apsKEHHBIX MOBepXHOCTeH. CHIbl M 3HEprus
nputsbkeHud.  OOmiee  ypaBHEHHME JUISL DHEPrMM  B3aUMOJEHMCTBMSI JWUCIEPCHBIX YacCTHIL.
[ToTeHumanpHbple KpUBbIE B3aMMOJCHCTBHUS YacTUI B HMOHOCTAOMJIM3MPOBAHHBIX JHUCIIEPCHBIX
cuctemMax. [loTeHnuanpHBI Oapbep M €ro 3aBUCHMOCTh OT TOJIMHBI TU(Py3HOTO CIos.
Koarymsiuust B mepBoM U BTOpoM MHHMMYyMax. He#TpanuzanuoHHas M KOHLIEHTpalMOHHAs
koarymsiuusi. Ilopor Obictpoit koarymsiumu. [lpaBuno [yneue-I'apau. 3axon [epsiruna.
Crabunuzanusi IUCIEPCHBIX CHUCTEM BBICOKOMOJEKYIsipHbIMU coenunHeHusMu (BMC) u T1AB.
MeToibl OYMCTKM MPOMBIIIJIEHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha HW3MEHEHHUH
arperaTUuBHOM M CEIMMEHTAIIMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

Pasoen 1. Cmpykmypoobpazosanue u cmpyKmypHo-mexaHuyeckue c8oucmeaoucnepcHulx
cucmem.

Tunsel  cTpykTyp, 0Opa3yioumxcs B arperaTMBHO-yCTOMYMBBIX W arperaTuBHO-
HEYCTOMYMBBIX JIHUCIEPCHBIX cucTeMax. JKHIKOKPUCTANINYECKOE COCTOSIHHE arperaruBHO-
YCTOMYMBBIX JUCHIEPCHBIX CUCTEM.

Bo3HnukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOWUYMBBIX (JIMOGOOHBIX)
JUCIIEPCHBIX cHUCTEMax. B3anMoOCBI3b MEXIy BHAOM MOTEHIHAIBHON KPUBOW B3aMMOICUCTBUS
gactu1l (mo teopuu JJJIDOO) u TMIOM BO3HHUKAIOMUX CTPYKTYp. KoarynsmuoHHO -THKCOTPOITHBIE
U KOHJECHCAIIMOHHO-KPUCTAJUIM3aLMOHHbIE CTPYKTYphl. Ilepexon oAHMX CTPyKTyp B ApYyTHeE.
Teopus ctpykrypooOpazoBanus (PU3NKO-XUMHUYECKAsi MEXaHHUKA) KAK OCHOBA MOJYYEHUS HOBBIX
MaTepuasios.

Peonornueckuii Meton wucciaeqoBaHUA AUCHEPCHBIX cucTeM. OCHOBHBIE MOHSATHUS H
uJeanbHble 3aKOHbl pPEOJIOTMH. MOJAenupoBaHUE PEOJOTMYECKUX CBOMCTB Teil. Mouenb
Makcsenna, mojaenst Kenspuna-®oiirra, mojens buarama.

Knaccudukanuss AucepcHbIX CHCTEM IO CTPYKTYpPHO-MEXaHUYECKHMM CBOWCTBAM.
HpbroTOHOBCKME M HEHBIOTOHOBCKHUE XUAKOCTH. [IceBionnacTuiyeckue U IuaaTaHTHBIE KUIAKOCTH
U TBEpAOOOpaszHble Tena. BS3KOCTh JKUIKUX arperaTMBHO YCTOWYMBBIX JUCHEPCHBIX CHUCTEM.
VYpasuenust OuHwrelHa, lraynunrepa, Mapka-Kyna-XayBunka. Peosiornueckue cBoiicTBa
CTPYKTYPUPOBAHHBIX KUIKOOOPA3HBIX U TBEPI0OOPA3HBIX CHCTEM.

3aknrouenue.

[loBepxHOCTHBIE SIBIEHUS W JAMCHEPCHBIE CHUCTEMBl B XUMHUYECKOW TEXHOJOTHH.
Konnounnnas xumus 1 oxpaHa OKpyXarolen cpepl.

4 O0beM yueOHO# AN CUMILIMHBI

N O0beM THCHMILINHBI
Bup yueOHo# padoTsl e

3E Akap. 4. | Actp.u.
OO0masi Tpy10eMKOCTh 1M CHHMILINHBI 5 180 135
KonTakTHast pabora — ayiMTOPHbIC 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 2,22 80 60
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CaMOCTOSITEIbHOE U3y4EHHE PA3eI0B IUCIIUILTHHBI 222 | 80 | 60

Bujx koHTpOJIA:

JK3aMeH 1 36 27

KonTakTHas paboTa — MpOMEXyTOUHas aTTECTALIUS 1 0,4 0,3
[MoaroToBka K 3K3aMeHy. 35,6 26,7
Buj1 MTOr0OBOIro KOHTPOJIS: JK3aMeH

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«MaTteMaTHKa»

1 Heap aucuumauHbl — (QOPMUPOBAHUE y CTYJACHTOB CHCTEMBI OCHOBHBIX TOHSTHH,
UCTIONB3YEMBIX JUISI TTOCTPOCHUS BAKHEHIINX MaTeMaTHUECKHUX MOJENEeH M MaTeMaTHYeCKUX
METOJIOB JJIsl ONTUCAHUS PA3TUYHBIX XHUMHKO-TEXHOJIOTHUECKUX TPOIIECCOB.

2 B pe3yabTaTe H3y4eHUs AUCHUIIMHBI 00yYAIOIMMIiCA JOJIKeH:

Obnadams CleyONUMA KOMIIETCHIIMSIMU U UHIAUKATOPAMH UX JOCTHKEHUS:

OIIK-1.1; OIIK-1.3; OIIK-1.6; OIIK-3.1

3uams:

— OCHOBBI (D PepeHIINaIbHOTO U UHTETPAIIbHOTO McUUCIeHUs, nuddepeHanbHbIX
YpaBHEHU;

— MaTeMaTHYECKHE TEOPUU U METOJIBI, JISKAIIHE B OCHOBE IMOCTPOCHUSI MAaTEMaTHIECKUX
MOJIeJIeH;

— OCHOBBI PAMEHEHUS MAaTEMAaTHIECKAX MOJIEIel U METOIOB.

Ymemo:

— BBIOMpATh MaTeMaTHICCKHE METO/IbI, IIPUTOHBIC JIUIS PEIICHUS] KOHKPETHOW 3a/1a4H;

— HMCIIOJIb30BaTh MaTEMATHYECKHE TTOHSATHS, METOIBI M MOJICITH JIJIsl OMTUCAHUS Pa3TMIHBIX
MPOIIECCOB;

— BBIABIISITh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, JIe)KAllde B OCHOBE KOHKDPETHBIX
MPOIIECCOB;

— HCIIOJIb30BAaTh OCHOBHBIE METOBI CTATUCTUIECKON 00paObOTKH JaHHBIX;

— MPUMEHATh MaTEMAaTUYECKUE 3HAHHUS HA MEXIUCIUTLTNHAPHOM YPOBHE.

Braoemy:

— OCHOBaMHU (YH/IAMEHTAJIbHBIX MATEMaTHUYECKUX TEOPHUW W HABBIKAMH HCIIOJIB30BaHUS
MaTEeMaTUYECKOTO arapara;

— METOJIaMH CTaTHCTHYECKOH 00paboTku nH(pOpMaIUy.

3 Kparkoe conepikanue TUCHUNIHHBI

1 cemectp

Beeoenue.

[Ipenmer u meroapl mMatematvku. OmHcaHUE OCHOBHBIX pas3zenoB Kypca. [IpaBuia u
TpeOOBaHUS IPU U3YYCHUH Kypca.

Pa3zoen 1. Dnemenmot aneebpoi.

UucnoBsie MHOKECTBA, KoMmIuiekcHble uncna. Onpeaenutenu |l u 11l nopsakos.Bekropsi:
OCHOBHBIC TIOHSTHS, CKaJSIpHOE, BEKTOPHOE W CMEIIaHHOE MPOM3BEICHUS BEKTOPOB.
AHanutuyeckas reoMeTpusi: mpsMas Ha TII0CKOCTH, KpuBbie I mopsinka. MaTpuuibl: [eiicTBUs HaJ
MaTpHIlaMH, TPUBEJIEHUE K CTylmeH4YaToMmy Buay W Buay laycca. Panr marpumbl. OOpartHas
Matpuma. Teopema Kponekepa-Kanennu. Pemienune cuctem nuHEHHBIX —anreOpanyecKux
ypaBHeHuil. CoOCTBEHHBIE Uncia U BeKTOpbl. KBagpaTuuHbie GOpMBI.

Paszoen 2. @ynkyus oownoti nepemennoti. Ilpeden pynkyuu. Henpepwvignocmo ¢hynkyuu.

Oyukiusa. CrnocoObl 3ananus QyHkuuu. Ilpegen ¢ynkinuu B Touke. OJHOCTOPOHHUE
npenensl. [Ipenenst Ha 6eckoHeuHoCcTH. beckoHeuHO Maiible U OECKOHEYHO OoJbIIne (QYHKIHH,
WX CBOMCTBA M B3auMHas CBsi3b. CBoiicTBa npeaenoB. [1epBrlit v BTOpoii 3amMeuaTeNbHbIE TIPEEIbI.
HenpepsiBHOCTH (pyHKIIMM B TOuke U Ha mpomexyTtke. CBolicTBa (PyHKIIHII, HEIPEPHIBHBIX Ha
otpeskax. Touku pa3pbiBa GYHKIUU U UX KIACCHUPUKAIIUS.

Paszoen 3. Jlugpghepenyuanvroe ucuucnenue hynkyuu 00HoU nepemenHoll.
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[IpousBoaHas (GyHKIUHM, €€ TeOMETPUYECKH U MexaHudeckuid cmbici. IIpaBuia
maddepenuupoBanus. Tabnuua OCHOBHBIX NPOM3BOAHBIX. Jluddepennman ¢(yHkuuu, ero
OpPUMEHEHHsI K TOpUONMKEHHBIM  BBIYMCICHUSAM. VIHBapHaHTHOCTH  (OPMBI  MEPBOTO
midpdepennuana. [lpowsBomnas cnoxHoW ¢GyHkuun. uddepeHunpyeMocTb QYHKIUU:
OTIpeieNIeHue, TEOPEMBI O CBsI3U AU (P PepeHINPYEMOCTH C HENPEPHIBHOCTHIO U € CYLIECTBOBAHUEM
npou3BoiHOM. OcHOBHBIE TeopeMbl Auddepentmansaoro ncuncienus: Poms, Jlarpamxka, Komm.
[IpaBuno Jlonurans (packpbiTHe HeomnpeaeneHHocTel). [Ipou3BojiHbBIE BBICIINX HOPSIKOB.
JlokanbHbIl 3KkcTpeMyM (QyHkuuu. HeoOxoaumble W JOCTATOYHBIE YCIOBUS SKCTpEMyMa.
[IpaBuno wuccrenoBanus (YHKIUH HAa MOHOTOHHOCTh M JKCTpeMyM. [IpH3HAKH BBITYKIOCTH U
BorHyroctd (pynkumu. Toukm mnepernba. HeoOxoammoe M JOCTAaTOYHOE YCIOBHUS Ieperuoa.
AcuMnToTHl QYHKIMH, UX BUABI U CIOCOOBI HaxoxkaeHus1. O0mas cxema nccieaoBanus QyHKINH,
MMOCTPOCHHUE UX TPAPHUKOB.

Pazoen 4. Hnmeepanvnoe ucuucnenue ¢oynkyuu 0OHoU nepemeHHol.

[lepBooGOpa3znast ¢yHkuus. HeompeneneHHblii uHTErpall M €ro cBoiicTtBa. Tabmuna
OCHOBHBIX HHTErpasoB. MeToapl WHTErpUPOBAaHUSA: HEMOCPEACTBEHHOE WHTETPUPOBAHUE,
MHTErpUpOBaHUE MOJACTaHOBKOM, HHTETPUPOBAaHUE 10 YacTsM. HTerpupoBaHue parioHalIbHbIX
npobeii. MHTerpupoBaHue HEKOTOPBIX HPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX (YHKIUI.
OnpeneneHHblil UHTErpall, ero reoMeTpuueckuil cMpicii. CBOWMCTBA OMpPENEIEeHHOTO WHTETpaa.
®opmyna Herorona-JleitOnuma. Teopema o cpeaHem 3Ha4YeHWH. 3aMeHaA IEPEMEHHOW |
UHTErpUPOBAaHUWE TI0 YacTAM B OIpeAeiIeHHOM uHTerpaie. [IpuioxkeHus ONpeneeHHOro
MHTErpaia K BBIYUCIECHHUIO TuIomaneil miockux ¢uryp. IloHsTre HECOOCTBEHHBIX MHTETPaJIOB:
OTpeJieNieHus, CBOMCTBA, METOIbl BHIUMCIICHHUS.
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CCMECTD

Pazoen 5. Hugpghepenyuanvuoe ucuucnenue @ynKyuu HeCKONbKUX NEPEMEHHBIX.
Onemenmvl meopuu nos.

OyHKIMH ABYX M 0OoJjiee NMEpEMEHHBIX: OmpezeneHue, o0iacTe ompeaenaeHus, o01acTh
M3MEHEHMsI, TeOMEeTpUYecKasi MHTepHpeTanus, JUMHUW ypoBHA. [lpenen ¢yHKUMHM B TOUKe.
YactHble mpou3BoJHbIe (Ha HpuMmepe (yHKIUU IBYX NepeMeHHbIX). [luddepeHunpyeMocTtsb
(GYHKIIMM HECKOJIBKHUX TepeMeHHBIX. JlocTarounsie ycinoBus muddepenmupyeMoct. [lomHas
npousBojHas. IlpousBoanast cinoxHoil QyHkuuu. Ilonnsii auddepenuuman. VHBapHaHTHOCTH
noyHOoTO  juddepenHnmana.  AHAUMTAYSCKUN  TpH3HAK  mojHOro  nuddepeHmmana.
HuddepenunpoBanne QyHKIHMH OAHOH M JBYX IEPEMEHHBIX, 3aJaHHOW HesiBHO. YacTHbIe
MIPOU3BO/IHBIC M TTOJTHBIE AU depeHIInaibl BRICIINX MOPsAIKOB. Teopema o paBeHCTBE CMEIIaHHBIX
NPOU3BOAHBIX (U1 (pyHKIMM JOBYX TEepeMEHHBIX). JloKambHBIE AKCTpEeMyMBbl (DYHKIHU ABYX
MEPEMEHHBIX: HE00X0JUMOE U JOCTATOYHOE YCIOBHSI IKCTpEMYMa. Y CIIOBHBIHN 3KCTpEeMyM (METO/
MHOXxuTenel Jlarpanka). Haubospiiee u HauMeHsblee 3HaueHne (QyHKIIUA B3aMKHYTOW 00JIacTH.
OcHoBHble moHATUA Teopuu mosid. CkansgpHoe mnose. IloBepxHOCTM M JMHUM YPOBHS.
[IpousBoiHas Mo HanpaBleHUIO. ['palueHT cKalIpHOTO MOJs U ero cBoiicTBa. BekTopHoe more.
Juseprennus noius. Potop nosns. CBa3b MEXIy IpaJiu€HTOM U ITPOU3BOIHON MO HAIIPABIICHUIO.

Paszoen 6. Kpamnvie unmeepanoi.

JIBOMHON HHTErpan: OIpeaesieHne, T'€OMETPUYECKUI CMBICH, CBOMCTBA. Bpruucienue
JBOMHOTO MHTETpana B JAEKapTOBOW M MOJSIPHOM cucremax koopanHat HMuterpan Ilyaccona.
TpolHON HHTErpall: ONpeAesIeHHe, T€OMETPUUYECKUN CMBICH, CBOMCTBA. BhIunciaeHne TpOMHOTO
nHTerpana. [Ipunoxenus IBOMHOIO U TPOMHOTO UHTETPAJIOB.

Pazoen 1. Kpugonuneiinvie u nosepxHocmmubvie unmezpal.

KpuBoyMHENHHBI MHTErpan Mo KOOpAWMHATaM: OIPEIEIICHHE, CBOWCTBA, BBIYMCIICHHE.
Pabota B cuoBom mose. @opmyna ['puna. KpuBonuHeliHble HHTErpaJbl, HE 3aBUCSIIINE OT MMyTH
uHTerpupoBanus. lloreHumanbHas QyHKUMS, NOTEeHLIMaNIbHOE nose. [loHsATHE MOBEPXHOCTHOTO
unterpana. [lotok BekTopa udepe3 moBepxHOCTh. TeopeMa ['aycca-Octporpaackoro. dopmyna
Croxca.

CEMECTD

Pazoen 8. Jlugpgpepenyuanvrnvie ypasnenus nepeoco nopsaoxa.

JuddepeHunanbapie  ypaBHEHHS: TOPSAOK, pEIICHHE, TeopeMa CYIIECTBOBAHUS |
€IMHCTBEHHOCTH pernieHus. 3amava Komm. YpaBHEHUs ¢ pa3fessIOIIMMUCS TEPEeMEHHBIMHU.
OnHoponnbie muddepeHranpHble ypaBHeHHs. JIuHe#HbIe auddepeHanbHbie YpaBHEHHUS
MIEPBOTO MOPSIKA. YPaBHECHUS B MOJHBIX T depeHIranax. HTerpupyrommi MHOKUTEIb.

Pazoen 9. Jlughgepenyuanvruvle ypasnenus emopoeo u N-20 nopsoxa.

JuddepeHnnanbabie ypaBHEHHS BTOPOTO MOPS/IKA, TOIYCKAONIUE TOHWKCHHUE TIOPSIKA.
Jluneitnbie muddepeHnraibble ypaBHeHUs: BTOporo nopsaka. CpoiicTBa pemieHuil. JInnelinas
He3aBUCUMOCTh PyHKIU. Onpenenutens Bponckoro. Ctpykrypa o01ero pemeHus JMHEHHOTO
muddepeHInanbHbIe  ypaBHEHHS BTOpPOro Topsiaka. DyHIaMeHTalbHAsh CHCTEMa PEIICHHU.
JIuHeliHbIe OJHOPOAHBIC MU(QEpPCHIINATBHBIC YPAaBHEHHsSI BTOPOTO MOPSAKA C TOCTOSHHBIMHU
koaddumeHTaMu: nocTpoeHue odmero peuieHus. Meron Ditnepa. JIuneliHble HEOAHOPOIHBIE
muddepeHnranbHble YpaBHEHUS BTOPOTO MOPSIIKA ¢ MOCTOSHHBIME Ko dunrentamu. Ob1iee u
YacTHOE pEIIeHUs HEOJHOPOIHBIX ypaBHeHUH. JIuHeinbie quddepeHnnaibable ypaBHEHUS N-TO
NOpsAZIKa: CBOMCTBA pPELICHUH, TEOPEMBl O CTPYKTYpe OOLIero pemeHus, MeTOJ| BapHaluu
nocTossHHBIX. JIuHelinble nuddepeHanbaple ypaBHEHHs N-TO TMOPSIKA C TMOCTOSHHBIMHU
Koa(hduimeHTaMu. AITOPUTM MOCTPOESHUSI OOIIETO PelIeHUsI.

Pazoen 10. Cucmemur oughghepenyuanvuvix ypagnenuii.

Cucremsl muddepeHInaTbHbIX YPaBHEHHM MEPBOTO MOPSIKA: OOLIUE MOHSATHS, TeopeMa
CYIIIECTBOBAHUS U €AUHCTBEHHOCTH 00111eT0 pemieHusi. CucreMbl TUHEHHBIX nuddepeHInanbHbIX
ypaBHEHU TMEPBOro MOPSAKA: MHTETPUPOBAHUE METOJAOM HCKItOueHUs. CHCTEMBbl JTUHEHHBIX
g depeHInanbHbIX YPaBHEHUN TIEPBOTO MOPSAKA: CBONCTBA PEIICHUMN, TEOPEMBI O CTPYKTYpE
o0IIero pemieHus, MeTO/I BapUalliu MOCTOSIHHBIX. CHCTEMbI JTHHEHHBIX
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OIHOPOJHBIX M  HEOJHOPOIHBIX Ju(p(depeHUUaNbHBIX YpaBHEHUH C  MOCTOSHHBIMH
KodpuureHTaMu. DIEMEHThl TEOPHHM YCTOMYMBOCTU. METONBl YHCICHHOTO PpEIHICHUs
mddepeHInanbHBIX ypaBHEHUH.

Pa3zoen 11. Yucnoswvie u ¢hynxyuonanvhvie psovl.

UucnoBele psibl: OCHOBHBIE IIOHATHUS, CBOWCTBA CXOJALIUXCSA PSIOB, HEOOXOAUMBIN
IIPpU3HAK CXOAUMOCTH. I'apMonmdeckuil psa. Paner JQupuxne. [IpusHaku cpaBHEHHUS pAIOB C
MOJIOKUTENbHBIMU usieHamu. [lpusnak JlanmamOepa. VHTerpanabHblil M paguKalIbHBIM MPU3HAKU
Komu. 3nakouepenyromuecss psiabpl: npusHak JlelOHuna. 3HaKONEepeMEHHBIE PSIbl: MOHSATHUSA
a0COJTFOTHOM M YCIIOBHOM CXOJIMMOCTH, MMPU3HAK A0COFOTHON CXOTUMOCTH, CBOWCTBA aOCOJIFOTHO
1 YCIIOBHO CXOJSIINXCS PSIOB.

OyHKIIMOHANBHBIE PSAIBI: OCHOBHBIE TOHATHS, 00JacTh CXOAUMMOCTH. CTENEHHBIE PSIbI:
paauyc, WHTEpBai, oOmactb cxoauMocTH. CBoicTBa cTeneHHBIX psagoB. Psapr Teitnopa u
MakiopeHa: cBOMCTBA, YCIIOBUE CXOIUMOCTH PsiJia K MCXOIHOM (DYHKIIMH, OCHOBHBIE Pa3JIOKEHUSI.
Paznoxxenue ¢pyHkiuu B psa MakiopeHa ¢ TOMOIIBbIO OCHOBHBIX Pa3iioKeHUi. [ TaBHOE 3HaueHue
¢byHkiuu. OxBuBasieHTHble (yHkiuu. Ilpumenenme psagos Telnopa u Maknopena uist
BBIYMCIICHUS NPEEIIOB.

cemMecTp

Pasoen 12. Teopus seposmuocmeut. Cryuatinble 8eUdUHbl U UX 3AKOHbI PACHPEOeeHUs.

[Ipeamer teopum BepositHocTel. CiydaiiHble cCOOBITHS. [IpOTHBOIMOIOKHBIE COOBITHSL.
HezaBucumbie coObitus. OrtHocutenbHas dYacTtoTa. Kilaccuueckoe ©  reoMeTpuueckoe
OTpeJieNieHue BEPOSTHOCTU. OJIEMEHTapHasi Teopus BepOSITHOCTEH. MeToapl BbIUHCICHUS
BeposiTHOcTel.  IlpocTpancTBO  snmemeHTapHbIX  coObITHH. Kiaccuyeckoe — omnpezaeneHue
BEPOSITHOCTH. Aredpa COOBITUI: TEOPEMBI O BEPOSITHOCTH CYMMbI COOBITHI, TPOTUBOMOIOKHBIX
COOBITHI, CyMMa BEpOSITHOCTEl HECOBMECTHBIX COOBITHH, OOpa3yIOUIUX MOJIHYIO TpYIIYy.
AKCHMOMATHYECKOE ONpeneIeHUue BEpPOSITHOCTH. CTaTUCTUYECKOE OIPEACIIEHHE BEPOATHOCTH.
VYcnoBHas BEpOSITHOCTh. TeOopeMbl O BEPOSITHOCTH MPOU3BENICHUS 3aBUCHUMBIX M HE3aBHUCHMBIX
coopiTuid. [lonHas BeposiTHOCTH. [loBTOpHBIE HcHbITanusa. Dopmyna beprymm. JlokansHas u
UHTETpalibHas TeopeMbl MyaBpa-Jlannaca. @opmyna [lyaccona.

[TonsiTue cnmydailHON BeNMYMHBL. [[MCKpPETHBIE W HEMPEPBHIBHBIEC CIy4alHbIC BEIUYWHBI.
3aKkoH pacmpeneneHus CaydyaiHoW BennuuHbl. OYHKINS paclpeelieHus], €€ CBOMCTBA, rpaduK.
[InoTHOCTH pacmipeneneHusi HEMpPEepbIBHOM CilydallHON BeIMYUHBI (IJIOTHOCTH BEPOSITHOCTH).
®opmyiia 1151 BEPOSITHOCTH MOIAIaHNs HENPEPHIBHOM CIy4allHOM BEJIMYMHBI B IaHHBII HHTEPBAJI,
BBIPAKEHHBII Yepe3 MIIOTHOCTh BEPOSATHOCTH, FTEOMETPHUUECKU cMbIcT (hopmMyiibl. bBuHomuanbsHoe
pacnpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE pacHpeneieHUue, HOPMAJIbHOE
pacrpeneneHne, SKCIIOHEHIMAIBHOE pacpeieiIeHuUE.

Paszoen 13. Mamemamuueckas cmamucmuxka.

[Ipeamer maTemaTuyeckoi cTaTUCTUKUA. OCHOBHBIE 3a/1a4 MaTEMaTUYECKONCTATUCTUKH.
Bri6opounsiit meroa. Cratuctudeckoe onucanue. Beibopku. ['McTrorpaMmma u MoOJMIOH 4acTorT.
Cratuctuueckas (amnupudeckas) pyHKIus pacrpeneieHus. BoloopouHble XapaKTEpUCTUKU U UX
pacnpenenenusi. CocrositenbHble, 3(PQPEKTUBHbIE CMEIICHHBIE W HECMEUICHHbIE OIICHKHU
napameTpoB. CTaTUCTUYECKOE CpeAHEE, CTATUCTUYECKAsl AUCIEPCUsI U CTATUCTUUYECKOE CpeIHEe
KBaJpPaTUYHOE KaK TOYEUHbIC OLICHKM HEU3BECTHBIX: MATEMaTHUYECKOTO OKUAAHMS, TUCIIEPCHUM,
CPEIHET0 KBaJpaTUYHOIO OTKJIOHEHHUA. JlOBEpUTEIbHBIE MHTEPBAIBI U MHTEPBAJIBHBIE OLICHKH.
JloBepHTeNbHbIE OLIEHKH HEM3BECTHOM BEPOATHOCTH MO OOJbIINM BbIOOpKaM. JloBepuTenbHas
OLICHKa MaTeMaTH4eCKOro OKMJAHUS NpU HEU3BECTHOW aucrnepcuu. JloBepUTenbHas OLIEHKa
CpPEIHEro KBaJpaTHYHOTO OTKIOHEHWs. ToduHble BhIOOpOYHBIC pacnpenencHus:: CthrogeHTa (t-
pacnipenienenue), ®umepa-Cuenexopa (F-pacmpenenenune), Ilupcona (y>-pacrpeneseHue).
IIpoBepka CTaTUCTUYECKMX TUNOTE3. MareMaTH4eckue METOIbl IPOBEPKM CTATHCTHUYECKUX
TUIOTE3. DIEMEHTBI TEOPUH KOPPEIALUH.

cemMecTp

Pa3zoen 14. Paovr @ypue.

[lepuoanveckue GpyHKIMKM U UX cBoMcTBA. OPTOrOHANBHOCTH TPUTOHOMETPUUYECKON
cucrembl pyHkuuii Ha otpeske [-I;1]. Tpuronomerpuueckuii psn u pag @ypee. Psaag Dypbe s
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Henepuoauueckol ¢yHkuuu. Pasnoxxkenne B psg Dypbe YETHBIX M HEUETHBIX (DYHKIHH.
INapmonnueckuii ananmus. [IpeoOpazoBanne Oypobe.

Pazoen 15. Jughpepenyuanvrvle ypagnenus 6 4acmuvix Npou3e00HbIX NEPE020 NOpsOKa.

Huddepenunanbabie ypaBHEHHsT B YaCTHBIX IPOHM3BOJIHBIX: OCHOBHBIC TOHSTHUS.
JIuneiinbie nuddepeHanbHple ypaBHEHUS B YACTHBIX MPOU3BOJHBIX 1-T0 mopsaka.

Paszoen 16. Jughpepenyuanvhvle ypagnenus 6 4acmuwix npou3800HbIX 6Mopo20 NopsoKa.

Knaccudukanus muHeiHbIX quddepeHnnanbHbIX ypaBHeHHN 2-10 nopsaaka. [Ipusenenue
YpaBHEHUH K KaHOHHUYECKOMY BHAY. DU3NYECKUIl CMBICI JUHEHHBIX AUPPepeHInanbHbIX
ypaBHEHUH 2-T0 mopsaka. OCHOBbI MaTEMAaTUYECKOTO MOJEIUPOBAHMS MPUPOJHBIX IPOLIECCOB.
3anaua Komm pans ypaBHeHMs runepoonnueckoro tuma. Pusnmyeckas M TIeOMETpUYECKast
MHTEpIIpeTalys MeToJa XapakrepucTiuk. CMelanHas 3ajaua /Ui ypaBHEHUN runepOoaIndecKoro
1 1apaboIMYECKOTO TUIIOB, ee Gpu3ndecKkuii cMbici. Metog Dyphe perieHus: CMemaHHoO| 3a1a4un
JUIs ypaBHEHMsI Turepoonnueckoro tuna. Meron ®ypwpe pelieHuss CMENIaHHOW 3alaud JUlst
yYpaBHEHHs TNapa0OJMYecKOro THUMA. YpaBHEHMs OJIUIMOTHYECKOTO Tuna. [‘apMoHHYecKue
(dbyHKIIMK U BX CBOMCTBA. Pelienne kpaeBbIx 3a/1ad.

3aknrouenue.

Hcnonp30BaHne MaTeMaTHYECKUX METOJIOB B IPAKTUYECKOM AESTEIBHOCTH.

4 O0beM yueOHOI 1 CHUTITHHBI

. Bceero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp
Buna yueonoii A A A A A
paGoThI 3E Kal. | ap Kl | oo KAl | ap Kan. | oo Kajl.
q, q, q, q, q,
Ooman
TPYAOEMKOCTH 18 648 5 180 5 180 5 180 3 108
M CIUILIMHBI
Konraxrnas 756 | 273 |267| 9 |1,78| 64 |1,78| 64 |1,33| 48
pabora:
Jlexmun 356 | 128 | 1,33 48 0,89 32 0,89 32 0,44 16
Tpaxririeckue 4 | 144 |1,33| 48 |089| 32 |089| 32 |089| 32
3aHATUA
Camoctourennnas | g4\ 504 (33| 84 |222| 80 |222| 8 |167| 60
pabora:
KonrakTHas
CaMOCTO-SITENbHAS 0,8 0,4 - - 0,2
pabora 8,44 2,33 2,22 2,22 1,67
CamocTrosaTensHoe
U3yYCHHE Pa3IeoB 303,2 83,6 80 80 59,8
IVCLHIUIHBI
Buabl KOHTpOJIA:
IK3aMeH 2 72 - - 1 36 1 36 - -
KonTakTHas pabora
— TIPOMEKYTOUHAS 0,8 - 0,4 0,4 -
arrecTanus 2 - 1 1 -
IToxgroroBska k 71,2 B 35,6 35,6 B
9K3aMEHY
Bun nrorosoro 3auer cu JK3aMeH JK3aMeH 3auér
KOHTPOJIS: OLICHK O
Bua yuetnoi Bce;o 1 cem;ch 2 CeMZCTp 3 CeMZCTp 4 CEMZCTp
paboTE! 3E c1p. | ap c1p. | 5p cIp. | 5p cIp. | ap cTp.
q, q, q, q, q,
Oomran
TPY0eMKOCTh 18 486 5 135 5 135 5 135 3 81
JUCIHMILIMHBI
Konraxruan 756 | 204 |267| 72 |1,78| 48 |1,78| 48 |133| 36
paboTa:
Jlexuun 3,56 96 1,33 | 36 0,89| 24 0,89 24 0,44 12
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[IpakTuyeckue 4 108 | 1,33| 36 |089| 24 |089| 24 |089| 24
3aHATHS

CamocTosiTeIbHast
paboTa:
KonraktHasg
CaMOCTO-SIT€IbHAs 0,6 0,3 - - 0,15

pabora 8,44 2,33 2,22 2,22 1,67
CamocTosaTenbHoe

H3Yy4CHUE Pa3/elioB 2274 62,7 60 60 44,85
JUCHMIIINHEI
Buabl KOHTpOJIS:
IK3aMeH 2 54 - - 1 27 1 27 - -
KonTakTHas pabora
— IPOMEKYTOUHAs 0,6 - 0,3 0,3 -
aTTecTalug 2 - 1 1 —
IToaroroBka k 534 B 26,7 26,7 B
3K3aMEHy

Bun utorosoro 3auéT ¢
KOHTPOJIA: OLICHK O

844 | 228 |233| 63 (222 60 |222| 60 |1,67| 45

IK3aMeH IK3aMeH 3auér

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUTIITHHBI
«DPu3zuKa»

1 Heap nucuunaIMHbI — IproOpeTeHre 00yJaIMMUCS 3HAHUN TI0 OCHOBHBIM pa3jieaM
(U3HKY ¥ YMEHHIO IPUMEHSTh UX B IPYTHX €CTECTBCHHOHAYIHBIX JIUCIUATIINHAX.

2 B pe3yabTare n3y4eHUs TUCHMILIUHBI 00y4arOIMiics 10IKeH:

Obaadoams cneayouuMy KOMIETECHIMSIMY U MHAWKATOPAMU UX TOCTHUKEHHUS:

OIIK-1.2; OIIK-1.4; OIIK-1.5; OIIK-1.7; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4;

OIIK-3.5; OIIK-3.6; OIIK-3.7

3namo:

— (pU3UYECKNe OCHOBBI MEXaHWKH, (U3MKKA KOJIEOAHWW ¥ BOJH, DJEKTPUYECTBA U
MarHeTusma, OJJIEKTPOJWHAMUKH, CTATUCTHUECKOW (U3MKUM U TEepMOJIMHAMHUKH, KBAHTOBOM
buzuky;

— CMBICT (YHIAMEHTAJIbHBIX (U3NYECKUX 3aKOHOB, MPHUHIIMIIOB W TMOCTYJIaTOB; HX
(hOpMyYIUPOBKHU U TPAHUIIBI TPUMEHUMOCTH;

— CBSI3b UIMPOKOTO Kpyra (pU3MYECKUX SBIECHUN ¢ (yHIaMEHTAIbHBIMU MPUHIUIAMUA U
3aKOHAMH (PU3UKHU; OCHOBHBIE METO/IbI PEIICHHUS 33/]a4 M0 OMUCAHUIO (GU3NYECKUX SBIICHUM;

— MeTOJIbl 00pabOTKH Pe3yabTaTOB (PU3MUECKOTO IKCIIEPUMEHTA.

Ymemy:

— IPUMEHATH TEOPETUUYECKHE 3HAHUS U IKCIIEPUMEHTAIbHBIE METO/IbI UCCIICIOBAHUS TIPU
peneHnu mpodeccCuoHalbHBIX 33/a4;

— IPOBOJIUTH PACUYETHI, OCYIIECTBISATH aHAIU3 U Ha OCHOBE ATOTO AeNaTh 000CHOBaHHbBIE
BBIBOJIBI;

— aHANIM3WPOBATh Ppe3yNbTaThl HAOMIOACHUNH U OKCIEPUMEHTOB C MpUMEHEHHEM
OCHOBHBIX 3aKOHOB U MPUHITUIOB (PU3UKU;

— OTpeAeNATh XapakTep PU3NYECKUX MPOIECCOB MO KOMIUIEKCY IKCIIEPUMEHTAIBHOM
nH(OpMALIUY TTPU MTOMOIIH TpadUKOB, TAOIUI] U YPaBHEHU;

— IPEACTABIATh 0OPaOOTAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHUECKYI0 HH(OpMAIIHIO B
YCTHOW M MHCbMEHHOU (pOopMe, B TOM UHUCIIE C UCHOJIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:

— HaBBIKAMU pa0OTHI C MIUPOKUM KPYroM GU3HUECKUX TPUOOPOB U 000PYIOBAHUS;

— HaBBIKAMU 00OCHOBAHUS CBOUX CY)KJIEHUH U BBIOOpA METOIa UCCIIeI0OBAHUSI.

3 Kpartkoe conep:xanue JUCHUNIHHBI

Paszoen 1. Quzuyeckue ocHo6vl Mexanuxu.
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1.1. Ilpeamer ¢u3uku. Mertoapl (PU3HYECKOTO HUCCIENOBAHHS: OMBIT, THIOTE3a,
skcnepuMeHT, Teopus. llpenmer kunemartuxu. IlepemernieHue, CKOpOCTb, YCKOpPEHHE.
Kunemarnueckue XapakTepuCTHKU BpaIaTEIbHOTO JBUKECHHUSL.

1.2. 3akonsl HploToHa. 3aKOH BCEMHPHOTO TATOTEHHS. 3aKOH BCEMHPHOTO TATOTCHUS.
JIBr>keHue Tena mepeMeHHon Maccebl. Y paBHeHuss Memepckoro. @opmyna L{nonkoBCkoro.

1.3. Yopyruii u Heynpyruii yaapsl mapoB. MOMEHT WHEPLUMH MaTE€pPUAIbHON TOUKU U
TBEPOro Tea.

1.4. Kunematuka TapMOHWYECKUX KoJsieOaHui. JuddepennunanbHoe  ypaBHEHUE
rapMOHUYECKUX KosieOanui. [IoHsTHE 0 3aTyXalIIUX W BBIHY)KIECHHBIX KoJiebaHusx. BoaHoBoe
JBUKEHHE. BoIHBI IPOJ0IbHBIE U MONIEPEUHBIE.

Pa3zoen 2. Monexynspuas ¢puzuxa u mepmoouHamuxa.

2.1. DneMeHTbl TEPMOAMHAMHUKHA ¥  (HU3MYECKOW KHHETUKU. MjeanbHbiid  ras.
Pacnipenenenne bonpiimana u ero oomedusnueckuii cmbici. Peanbnblii ra3. YpaBaenue Ban- nep-
Baasnsca.

2.2. TepmonmHamuuecknii meton B (usuke. PaBHOBecHbie cocrostHuMs. Hawama
TepMOIMHAMUKU. [{UKIIbl. DHTpONUS U €€ CTAaTUCTUYECKOE TOJIKOBaHHUE.

2.3. SIenenne mepenoca. Juddysusa. 3akon Puka. TermompoBomHocTh. 3akoH Dyphe.
Buyrpennee Tpenue (BsizkocTh). 3akoH HproToHa.

Paszoen 3. Dnexmpocmamuxa u nocmosiHHbLUL d1eKMPULECKULL MOK.

3akon Kynona. Teopema Octporpaiackoro-I'aycca. Jlunons. [udnexkTpukua B
AIIEKTPOCTATUYECKOM TI0JIE.

Pa3zoen 4. Dnexmpomacnemusm.

4.1. 3axon Awmmepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenna.

4.2. MaraeTuku. DIeKTpOMarHuTHas MHIYKIWs. Y paBHeHHE MakcBeia.

Paszoen 5. Onmuxa.

5.1. UnTepdepentus BoaH. Judpakmus BosH. [lomsipuszamus BoIH.

5.2. TennoBoe u3nydenue. 3akoH Kupxroda. ['mnoresa [1nanka. KBantoBoe oObsicHeHHE
TeroBoro u3nydenus. Dpdext Komnrona.

5.3. Snepnas mozaens aroma. [locrymaret bopa. Atom Bogopoaa o bopy.

Pa3zoen 6. Dnemenmor k6anmosoti huzuxu.

6.1. T'unore3a ne bpoiurs. BomnoBoe ypaBHenue IllpeawHrepa mjis cTaloOHapHBIX
cocrosiuuii. OnbrTel [Tepna-I'epnaxa.

6.2. Muoroanektponnbli  atom. Oddekr 3eemana. I[lpunmun Ilaynu. KsantoBbie
CTaTUCTUYECKUEe pacnpeneneHus bo3ze-Diinmrelina u ®epmu-Jupaka. ononsl. 3akonsl Jlebas
1 DUHIITEHHA.

4 O0beM yueOHOM 1M CUMILIHHBI

B GOl na6 Bcero 1 cemecTp 2 cemecTp
WL YHEOHOU pA0OTHI 3E | Akag. 4. | 3E | Akan. 4. | 3E | Akaa. 4.

IR A TG 12 | 432 6 | 216 | 6 | 216
JUCIMILINHBI
KonrakTHasi padora: 365 128 1,33 48 2,22 80
TMexumn W48 |oas| 16 |og9| 32
[Ipaktueckue 3anarus (I13) 1?;3 48 0,44 16 0,89 32
JIaGopatopusie padotsl (JIP) Oé8 32 0,44 16 0,44 16
CamocrosiTesibHas padora: 61'14 232 3,67 132 2,78 100
CaMocToATenbHOE N3yUEHUE 6,4 232 367 132 278 100
pa3iesioB QUCIUIUIMHBI 4 : :
Buabl KOHTpOJIA:
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JK3aMeH 2 72 36 36
KonrakrHas pabora —
IIPOMEXKYTOYHAS aTTECTALUs 2 038 0.4 04
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpOJIsi: JK3aMeH IK3aMeH
. Bcero 1 cemectp 2 ceMmecTp
Bt yueonoii padorst 3E | Actp.u4. | 3E | Actp.u. | 3E | Acrtp. u.
Dptge 1y R IE: 12| 34 | 6| 162 | 6 | 162
JAUCHHILTHHBI
KontaxTnas pabora; >0 e 13| 3 [222] 60
Mexumn s |oas] 12 |oso| 24
[IpaxTnueckue 3anarus (I13) 13’3 36 0,44 12 0,89 24
JlabopaTtopusie padoTs (JIP) Oé8 24 0,44 12 0,44 12
CamocrosiTesibHasi padoTa: 64’14 174 3,67 99 2,78 75
CamocTosATeNnpHOE U3yUCHHE 6,4
pa3aenoB AUCUUTUIMHBI 4 174 3,67 %2 2,78 =
Buabl kKoHTpOJIS:
JK3aMeH 2 54 1 27 1 27
KonrtakTHas paborta —
MIPOMEKYTOYHAST ATTECTAIIHS 2 0.6 1 0.3 1 0.3
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Buja uTOroBoro KOHTpoJIs: DK3aMeH DK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl TUCUUILIHHBI
«IIpukjiagHas MeXaHUKA)

1. He.ﬂb AUCHMIIJIMHBI — HAY4YUTh CTYACHTOB TBOPYCCKOMY IIOAXOAY K BBIIIOJIHCHHIO
HHXXCHCPHBIX pacuy€TOB Ha IMPOYHOCTH, KECTKOCTh U YCTOI‘/'I‘II/IBOCTB DJIEMCHTOB KOHCTPYKHHﬁ,
L[eTaneﬁ " Y3JIOB MAIllMH W aIllapaToB.

2. B pe

3yJbTaTe U3YYeHHUs THCIUILIUHBI 00YyYaI0IUIiCs 10JI5KeH:

Obnadamo CJICAYIOMIUMHU KOMIICTCHIUAMU U UHAUKATOpPAMU UX NOCTHIKCHUS:

OIIK-1
3name:

Ymemo

.1; OIIK -1.2; OIIK -2.1; OIIK -2.2; OIIK -7.1; OIIK -7.2; OIIK -7.3.

OCHOBHBIE YpaBHEHHS W METOJbI pElIeHHs 3a7auy COMPOTHBICHUS MAaTEPHAIIOB U
JleTajey MalllyH;

OCHOBHBIE METOJIbl PAacyeToB Ha MPOYHOCTD,
3JIEMEHTOB KOHCTPYKIIMI MalluH U anmnapaTos;
OCHOBBI TEOPUU pacueTra JeTale U y3JI0B MAIIUH U anlapaToB XUMHUYECKOU
TEXHOJIOTHH;

KCCTKOCTb H YCTOﬁqHBOCTB

IMPOBOIUTD pacyYCThL OJICMCHTOB
COIIPOTUBJICHUSA MAaTCPHUAJIOB;
PacCCUUTBIBATL U KOHCTPYUPOBATH ACTAJIA MAIIWH IO UCXOAHBIM NTaHHBIM,
OpOU3BOAUTL PACUCTBI 110 OCHOBHBIM KPUTCPHUAM pa60TOCHOCO6HOCTI/I n
KOHCTPYUPOBAHUA JeTajnei MalllvH,

KOHCTPYKIIM Ha OCHOBE METOJOB

Braoems.:

HaBbIKaMH pacye€Ta COMPOTHUBIICHUA MATCPHUATIOB aHAJIMTHYCCKUMHA MCTOAAMU
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e HaBBIKAMH BHIOOpA MATEPUAIIOB 110 KPUTEPUSM MPOYHOCTH;
e pacueTaMM THUIIOBBIX JCTAJIEd MAallWH, MOJb3YSICh CIPABOYHON JIMTEPATypOu U
I'OCTamu.

3. KpaTkoe coaep:kaHue I CUUITAHBI

Paznen 1. Onpenesienue peakuuii onop. PacrsizkeHue-cixxaTne. AGCONTIOTHO TBEPIOE
TEJ0. DJIEMEHTBI CTATUKK. Y paBHEHUs paBHOBecus. CBA3M U UX peakuu. OCHOBHBIE TOIYIICHUS
U NPUHLUIOBL CONPOTHUBIEHUS MarepuanoB. Meron ceuenuil. Hampsokenus, nedopmarmu u
nepemeneHus. 3akoH ['yka. JluarpaMmsl pacTsKeHUsI JUIs IUTACTUYHBIX U XPYIKUX MaTepUajioB U
UX XapaKTEPUCTHUKH.

Paznen 2. Kpyuenne. M3rub. 3axon ['yka npu casure. BHyrpeHHue cuinoBbie (aKTOpbI
IIpU KPYYEHHUHU. Y CIIOBUE IPOYHOCTH MPHU KpydeHUHU. ['eoMeTprueckre XxapaKkTepUCTUKU IIJIOCKUX
ceueHnid. [loHsATHE YUCTOTO U TOTIEpeYHOro M3rnOoB. OnpeneneHrne HOPMaIbHBIX HAPSHKESHHA.
VYcnoBue mpouHoctu npu usrube. OmnpeneneHue KacaTeabHbIX HampsbkeHuil. PannoHanbHble
(hopMBI CeUEHU.

Paznen 3. CioxknHoe HampsikeHHoe cocTosinme. OCHOBBI TEOPHUH HANPSHKEHHOTO
COCTOSIHUSI U TUNOTE3bl MPOYHOCTU. [loHATHE HampsKeHHOro cocTosiHUS. OO0OIIEHHBIN 3aKOH
I'yka. IloHsATHE DKBUBAJIECHTHBIX HANPSDKEHUM M KPUTEPUEB MPOYHOCTU. ['MIIOTE3BI IPOYHOCTH.
ToHKOCTEHHBIE COCYIbl XMMHUYECKHMX NpPOU3BOACTB. BbiBon ypaBHenus Jlammaca. YcnoBue
MPOYHOCTU. Pacyer cCkaTbIX CTEp)KHEM Ha YCTOMYMBOCTh. [IOHATHE KPUTHMYECKON CHIIBI U
kod(duimenta 3amaca mnpodHOCTH. Pacder kpuTumueckod cuibpl mo Dinepy. I[lpenemns
MIPUMEHUMOCTH (HopMyIbl Ditiepa.

Paznen 4. leraqm mammu. Knaccudukanus netaneil MallluH U anmnapaToB XUMHUYECKUX
npou3BoJIcTB. Pe3pboBble coenuHeHus. PacueT GONTOBBIX COENTMHEHUIN MPH MOMEPEUYHBIX M
MPOJI0JIbHBIX Harpyskax. LlImoHouHble coeauHenus. Pacuer mmoHoK Ha cpe3 U cmsTHe. Bumibl
cBapku. Buasl cBapHBIX MBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX IIBOB. Basbl n
ocH, ux Kiaccupukanys U HazHadeHue. [ToqmumHuKN ckosibxkeHusa. MaTepuaibl BKJIabIIICH.
[Nopmunauky xadeHus. [IpuHIMNMaIbHOE YCTPONWCTBO M OCHOBHBIE T€OMETPUYECKHE Pa3MEPBHI.
JIOCTOMHCTBA, HEAOCTATKU M OONACTH NPUMEHEHUS MOALIUIHUKOB KAY€HHUS U CKOJIbXKEHUS.
[IpuBogusie mydThl. Haznauenue. Knaccudukanus mydr. 3yduatsie nmepenaun. OKpyxHOE U
panuansHoe ycunus. Pegyktopsl. OnpeneneHue U kiaccudukanus.

4 O0beM yueOHOI 1 CIMILTHHBI.

Beero Cemectp
. 4
Bun yueOHoi paboThI X X
3E Kajl. 3E Kajl.

q. q.
OO61ast Tpy10eMKOCTh AUCHUTUTMHBI 4 144 4 144
KonrakTHasi paboTa — ayIMTOpPHBIE 1,78 64 1,78 64
3aHATHA:
B TOM 4HcJje B (popMe MPaKTHIECKOii 1,22 44 1,22 44
MOATr0TOBKH
Jlexun 0,89 32 0,89 32
[IpakTnueckue 3anarus (I13) 0,89 32 0,89 32
B TOM 4ucIe B (hopMe MPaKTHUECKOI 122 44 122 44
MOJATrOTOBKU ! '
CamocrosiTesbHas padora 2,22 80 2,22 80
KoHnrakTHas camocrosiTensHas pabora 04 04
(3a4er ¢ OleHKOM) ’ ’
PacuetHo-Tpaduueckue paboThI 18 18

2,22 2,22

ITonroToBka K KOHTPOJBHBIM paboTam 10 10
CaMocCTOATEeNTFHOE N3YUEHHUE Pa3/ieioB 516 516
JTUCIUIIINHBI ! !
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3auer ¢
Buja nToroBoro KOHTpOJIsi: .
OLIeHK O
Beero Cemectp
Bun yuebHOM paboThI i
3E Actp. 3E Actp.
9. 9.
OO0mmast Tpy10eMKOCTh JTUCIUTUTHHBI 4 108 4 108
KonrakTHasi paboTa — ayMTOpPHbBIE 1,78 48 1,33 48
3aHATHSA:
B TOM 4McJje B (popmMe NpaKTHYECKOH 1292 33 1292 33
MOATrOTOBKH ' '
Jlexuun 0,89 24 089 24
[Tpaktuyeckue 3austus (I13) 0,89 24 0,89 24
B TOM 4YHCJI€ B OpME MPAKTUUECKON 1,22 33 0,72 105
MOATOTOBKH
CamocrosiTesbHas padora 2,22 60 2,22 60
KonTtakTHas camocTosiTenbpHas paboTa 03 03
(3a4eT C OIIEHKOM) ’ ’
PacuerHo-Tpaduueckue paboTh 13,5 13,5
2,22 2,22
[ToaroroBka K KOHTPOJIBHBIM paboTam 7,5 7,5
CamocTosTensHOE U3ydeHNE Pa3/IeiioB 387 38.7
JIUCIUIIIIMHBI ' '
3auer ¢
Bua uTOoroBoro KOHTpoJIsi: .
OlIEHKOM

AHHOTANUA padoyeil NPOrpaMMbl JTUCUUILIHHBI
«IIpouecchl 1 annmapaTbl XMMUYECKON TEXHOJIOTUMN»

1 Heap AMCHUIVIMHBI — CBs3aTh OOINCHAYYHYH) M OOLIEHHKXEHEPHYIO IOITOTOBKY
XHUMHUKOB-TEXHOJIOTOB Ha OCHOBE MU3y4YEHUSI OCHOB THIPABINYECKUX, TETUIOBBIX H MACCOOOMEHHBIX
MPOIIECCOB XUMUUYECKON TEXHOJIOTHH, YTO HEOOXOIMMO IPH IMOATOTOBKE 0aKajJaBpOB MO JAHHOMY
HaIpaBJICHUIO JIJIs1 HAYYHO-UCCIIEI0BATEIIbCKOM U MTPO(GECCHOHAIBHOM JIeATETLHOCTH.

2 B pe3yabTare H3y4eHUs TUCHMILIAHBI 00y4aOIIMiAcs T0KeH:

Obaadoams cneayomuMy KOMIETCHIUSIMYA U HHAWKATOPAMU UX TOCTHUKEHHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4;, VK-3.3; VK-8.4; OIIK-1.2; OIIK-1.4; OIIK-1.5;

OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.6; OIIK-3.7; OIIK-1.1; OIIK-7.2;

OIIK-1.3

3name:

— 3aKOHBI [IEPEHOCA UMITYJIbCA, TEIUIOTHI U MACCHI;

— OCHOBHBIE€ YPAaBHEHUS NMPUKIATHON TUJPABINKUA U 3aKOHOMEPHOCTU MEPEMEIICHUS
JKUJIKOCTEH;

—  OCHOBHBIE  3aKOHOMEPHOCTHM  MPOLIECCOB  OCAXKICHHUS, (GUIBTPOBAHUS U
eHTpUPYrupoBaHus;

— (U3UYECKYIO CYIIHOCThH MPOIIECCOB TEIUIO- U MacCOOOMEHA; OCHOBHBIE KUHETHUUYECKUE
3aKOHOMEPHOCTU MacCONEPEHOCA ISl CUCTEM T'a3-KUIKOCTb;

— TUIIOBBIE MPOLIECCHl XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIUE AMMAPAThl U METO/IbI
UX pacyera.

Ymems:

— ONIPENENATh XapaKTep ABUKEHUS KUJKOCTEN U Ta30B;
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— UCIOJIb30BaTh OCHOBHbIE KHHETUYECKHE 3aKOHOMEPHOCTH TEIUIO- U MaccollepeHoca
[IPU aHAJIM3E TETJIOBBIX M MaCCOOOMEHHBIX MTPOIIECCOB;

— COCTaBJISATh MaTEpUAIIbHBIE U TEIJIOBBIE OAIAHCHI ISl CHCTEM I'a3-’KUIKOCTb;

— paccUUTHIBATh MMapaMeTpPhl TEIUIO- ¥ MaCCOOOMEHHOTO 000PYIOBaHMS;

— BBIOMpATh anmapaTypy Uil KOHKPETHOTO TEXHOJIOTHYECKOTO MpoIiecca.

Braoems:

— METOJIOJIOTUEN  pacuera TIUAPOMEXAaHMYECKHX, TEIJIOBBIX M MaccOOOMEHHbBIX
IIPOLIECCOB;

— OCHOBaMU IPaBUJILHOTO BBIOOpA TEILIO- U MaCCOOOMEHHOIO 000PYI0BaHUS.

3 Kparkoe conepixanue TuCHMINIHHBI

Pa3zoen 1. I'uopoounamuueckue npoyeccol u annapamsi XuMu4ecKot mexHoa02uu.

1.1. XKuakocTu u rassl.

Knaccudukanus xunkocrteil. MneansHas xuakocts. KanenbHble U ynpyrue >kMJIKOCTH.
Cunbl, AeMCTBYIONINE B KUJIKOCTH: MAaCCOBBIE U MOBEPXHOCTHBIE. HanpskeHus B )KMIKOCTIX U
ra3ax (TaHreHLMaJIbHbIE U HOpMalibHbIE). CBOMCTBA JKHUKOCTEH.

Monens HenpepbIBHOM cpeapl. [loHsTHE PU3HMUEecKOro 3IeMEeHTapHOTo 00beMa.

1.2. OcHOBBI TEOPHH SIBJICHUN TIEpEHOCA.

Knaccugukanuss mnponeccoB. HenpepblBHbIE W NEpPUOJUYECKHE, CTAllMOHApHbIE U
HecTaloHapHble Mpouecchl. OCHOBHBbIE 3aKOHOMEPHOCTH IPOLECCOB M OOIIME MPHHIIMIIBI
pacuera anmnapaToB XUMHUYECKOW TEXHOJIOTHHU.

OCHOBBI TEOpHUU SBJICHUM MEepeHOca: aHaIN3 MEXaHU3MOB, MOJIETTUPOBAHUS U Pa3pabOTKU
0000IIEHHBIX METOJO0B pacueTa r'HApPOMEXaHUYECKUX, TEIIOBBIX U MAacCOOOMEHHBIX MPOIECCOB
n anmapatoB. {OEeHOMEHOJOTMYeCKHe 3aKOHbl IE€pPeHOCa HWMITYJIbCa, MacChl M HOHEpPruH.
MounekynapHblii ¥ KOHBEKTHUBHBIM mepeHoc. OOmue 3aKOHOMEPHOCTH THIPOJMHAMUKH,
TeIUIonepeiayy U Macconepeaaun. B3anMocBs3b 3THX MPOLIECCOB B IPOMBILIUICHHOM anmnaparype.
Ponb siBneHuit nepeHoca npu XuMUYeCKUX MPEBPALICHUSIX.

MarepuanbHbIe U SHEPTETUUECKHE (TETUIOBBIC) OATaHCHI; OTPEICIICHIE MaCCOBBIXTIOTOKOB
U DHEPreTUYECKUX 3aTpaT. YCJIOBHsS paBHOBECHsS W OIpeAeiCHHE HaIlpaBJICHUs IPOLIECCOB
nepeHoca. OOl BUJ ypaBHEHHH CKOPOCTH TMPOIIECCOB; NBIIKYIIHE CUJIBI U KUHETUUYECKHE
ko3 urmenTsl. JIumMmuTupyromue cTaganm.

1.3. 'mapocrartuka.

Jubdepennnansuple ypaBHEHHs paBHOBecHs Oiiepa. Ilokosmascs XHUIKOCTb IO
neiictBueM cuibl TsbkecTd. OCHOBHOE ypaBHEHUE TUApocTaTuku. [IpakTuueckue mpuiiosKeHus
OCHOBHOTO YpPaBHEHHsI TUAPOCTATUKH.

1.4. T'ugponuHaMuka.

VYpaBHeHHE NBWKEHHS Ouepa. DHEpreTuueckuid OajaHC CTAIMOHAPHOTO JIBHIKCHHUS
UJeanbHON KUAKOCTU. YpaBHeHHEe bepHymnmu ans uaeanbHOW W peanbHOW >KUAKOCTH. Ero
MpPaKTUYECKUE TMPUIOKEeHUs (ucteueHue sxkuakocteil, TpyOka Iluro-Ilpanarns). [IpunHimmb
U3MEpEHUsi  CKOpOCTed M PACXOJOB  KHUJAKOCTH  JIPOCCENbHBIMU  MpUOOpamMu U
MMHEBMOMETpUYeCKUMHU TpyOkamu. OmpeneneHue pacxoJOB MPU HUCTEUYCHUHU KUAKOCTEH yepes
OTBEPCTHS WJIA HACAJIKH.

lMunponunamMudeckue pexkUMbl IBUXKEHUS JKUIKOCTEH: JJaAMUHAPHBINA U TYpOyIESHTHBIN.

Uucno PeliHonpaca M €ro KpUTHYECKHE 3HAa4YeHMs. MeXaHU3Mbl JIAMUHApHOTO U
TypOynenTHoro tedeHuil. [lonarue TypOynenTHoctu. IlpeacraBieHus o THAPOJMHAMUYECKOM
MOTPAHUYHOM CJIO€ NMPU TEYESHUH 10 TPYOaM U KaHajlaM M IpU 0OTEKaHUHU Tell.

Pacuer numamerpa TpyOONpOBOJOB U ammaparoB; BBIOOP CKOpPOCTEH MOTOKOB H
ONTUMAJIHOTO JHaMeTpa TPyOOIIpOBOIOB.

Pacnpenenenue ckopocrteil o paanycy TpyObl MOCTOSIHHOTO CEYEHHUs MPH JaMHHAPHOM
CTallMOHAPHOM TEYEHUHU.

1.5. Teuenue B TpyOax M KaHaNax.

Omnpenensrolinii  MOMEpPeUHbId pa3Mep MOTOKa B KaHAlIaX IMPOU3BOJIBHON (POpMBI:
TU/IPaBIMYECKUN pasinycC, SKBUBAJIEHTHBIN TUAMETP.

I'mnpaBnuueckoe cONMpOTHBIIEHUE NPU TEYEHUHU JKUIKOCTEW M ra3oB. Pacuer morepp Ha
tpenue (ypaBHenue Jlapcu-Beiicbaxa) u Ha mecTHble conpoTuBieHUs. COOTHOLICHUS U
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HOMOTpaMMBI JUIsl pacueTa KodduuneHTa TpeHus. 3aBUCHMOCTH MEKIY PAaCXOJ0M U MEPernagoMm
nasneHus. Pacder Hamopa [Uis mepeMeIleHUs XHIKOCTeH 4Yepe3 CHUCTeMy TPYOOIpOBOJOB U
anmnaparos.

1.6. ITopoGHOe npeoOpazoBanue ypaBuenus HaBbe-Crokca.

baytanc cui pu IBU’KEHHMH BSI3KOM HEC)KMMAEMOM KUIKOCTU. Y paBHEHHE HEPA3PBIBHOCTH
(crumomHOCTH) TIOTOKA. YpaBHeHue HaBbe-CTokca 1 ero Gu3nyecKuii CMBICT.

[Nono6noe mpeoOpazoBanue ypaBHeHuss Haswbe-Crokca. bespazmepHbie mepeMeHHBIC -
KpUTEpUU TUApPOAUHaMUYecKoro noaodus (Dinepa, PeitHonbaca, @pyaa, rOMOXpOHHOCTH), UX
(bu3nUecKuil CMBICI; TapaMeTpuieckue Kputepuu. KpurepruanbHoe ypaBHEHHE TBUKCHUS BSI3KOM
KHUJIKOCTH.

1.7. TlepemenieHue KUAKOCTEH U ra30B ¢ TOMOIIHIO MAIHH, TIOBBIMIAIOIINX JaBICHHUE.

[lepemenienue KUIKOCTEH C MOMOUIBIO MAaIlWH, MOBBIIIAIOIUX JaBieHHe. OObeMHBIC
(mopIIHEBbIE, POTAL[MOHHBIE U JIp.) U AMHAMHUYECKHe (LEHTPOOEk HBIE, OCEBbIE U JIp.) HACOCHI.
OcHOBHBIE TIapaMeTpbsl Pa0OTHl THUAPABIMYECKMX MAIINH: IPOU3BOAMTEIBHOCTh, HAIOP,
moItrHocTh, KITJI.

Pacuer Hanopa u notpe0dIisieMoil MOIIHOCTH; OI00p ABUTaTens K Hacocy. OnpeneneHue
JOITYCTUMOM BBICOTHI BCACHIBAHUS. SIBIEHNE KaBUTAIMH U €TO MPEIOTBPAICHHE.

Oco0eHHOCTH pabOThI, COMOCTABIIEHUE U 00JIaCTU TPUMEHEHHSI OCHOBHBIX THUIIOB HACOCOB
- LIEHTPOOEXKHBIX, MOPIIHEBBIX (IIyHXepHbIX) M 1p. CBsa3p Hamopa, momHoctd u KII[c
MIPOU3BOIUTEIHFHOCTBIO (XapaKTEPUCTHKNA HAcocoB). PaboTa HAcocoB Ha ceTb M UX BHIOOD;
perynupoBaHUE MPOU3BOAUTEIHHOCTH.

Pazoen 2. Tennosvie npoyeccol u annapamsi XUmMuieckol mexHoI02Uu.

2.1. OCHOBHBIC TEIUIOBBIE TPOLECCHl B XUMHYECKOW TEXHOJOTHH.

Harpeanue u oxnaxaeHue, KOHAEHCAIUS apoB U MCIIApEHUE KHUJIKOCTEH.

CranuoHapHbI U HECTAIMOHAPHBIN MEPEHOC TEIUIOTHL. TeMmepaTypHOe MoJje, TPaJueHT
TEeMIIepaTyphbl U TEIUIOBOM MOTOK; TEIUIONepeaaya U TeIooTaa4a. TemMnepaTypornpoBOJHOCTh —
TEIJIOMHEPIIMOHHBIE CBOMCTBA CPEbI.

2.2. luddepennmanbHoe ypaBHEHHE TIEPEHOCA DHEPTUHU B (DOPME TETUIOTHI.

TennoBoit OanaHC Kak YacTHBIM Ciydaid SHepreTudeckoro OanaHca. OmpeneneHue
TEIUIOBOM HArpy3KH anrmapara pu U3MEHEeHUH U 0e3 U3MEHEHHsI arperaTHOro cocrosiHus. Pacxon
TEIJIOHOCHUTENEH.

HuddepenunanbHoe ypaBHEHHE IIepeHOCca YJHEPTHH B popMe TEIUIOTHI, ypaBHeHHEe Dyphe-
Kupxroda u TemionpoBoHOCTH.

2.3. KOHBEKTHUBHBIN NIEPEHOC TEIJIOTHI.

bespasmepnrie nepemennsie — uncina Hyccenbra, [lexne, [lpanarns, ['pacroda, Oypse.
Pacuer ko3¢ uIIMeHTOB TEMIO0TAAYH MPU BBIHYKICHHOM U €CTECTBEHHON KOHBEKIUH.

2.4. Tennomnepenaya B MOBEPXHOCTHBIX TEMIOOOMEHHUKAX.

CranuoHapHblii TEpEeHOC TEIJIOTHI uepe3 IUIOCKME W IWIMHIPUYECKUE CTEHKHU.
Coueranre MEXaHU3MOB MIEPEHOCA TEIUIOTHI (TETIONPOBOIHOCTH, KOHBEKIIUU, U3TYICHNUS).

TemooOMeH mpu U3MEHEHHH arperatHoro coctosHusa. Konaencamus mapos. @opmyna
Hyccenbra. TennooOMeH npu KUNEHHUH.

Pamuantheiii Teruonepenoc. B3anmuoe wusnmyueHue Ten. PaamaHTHO-KOHBEKTHBHBIN
NepeHoC TEeIIoThl. Pacder moTepp TEMJIOTHl ammapaTaMd B OKPYXKAlOLIYIO CPeAy M TEIIOBOM
n3osAnuu. OCHOBHOE ypaBHEHME TEIIONepeIayun.

AJJUTUBHOCT ~ TEPMUYECKUX  colpoTuBieHuil.  CpemHss  ABMKyLIas cuia
terutonepenaun. OnpeneneHue cpeHen IBUKYIIEeH CUITbI B allapaTax pa3JInyHbIX KOHCTPYKIHH.
B3anMHoe HampaBieHHe ABMXKEHHS TEIUIOHOCHTENeH. PacueT moBepXHOCTH TEIIOOOMEHHUKOB.

CrnocoObl moJBOJa M OTBOJA TEIUIOTHI B XMMHUYECKOH TeXHOJOrMH. TpeboBaHus,
npeabsaBisieMble K TemoHocutensM. OOorpeB BOASHBIM MApoOM, BBICOKOTEMIIEPATYPHBIMH
OpPraHUYeCKUMHU TEIUIOHOCUTENSIMH, TONMOYHBIMU ra3zamu. CrocoObl anekrpooborpesa. OTBOA
TETJIOTHI BOJOH, BO3IyXOM M HU3KOTEMIIEPATypHBIMU TETNIOHOCUTEIISIMU.

TennooOMeHnHble ammapaTbl; WX Kiaccuukanus. OCHOBHbBIE THIIBI TOBEPXHOCTHBIX
TEMI00OMEHHUKOB (TpyOdaThle, IUIACTUHYATHIE, allapaThl ¢ MepeMelInBaOIIUMU
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ycTpoiicTBamMu U T.1.) CMecuTenbHbIe TeIUIO0OOMEHHUKU: TPAJAUPHU, KOHJICHCATOPHI CMEIICHHS.
Bbi60op onTUManbHBIX KOHCTPYKIMH M YCIOBHM SKCIUTyaTallMd TEIIOOOMEHHBIX amlmapaTos.
OcHOBHBIE TEHJICHIIUN COBEPIICHCTBOBAHMS TEINIOOOMEHHBIX aIllapaToB.

Pazoen 3. Ilpoyeccoi u annapamvl paszoenenusi 2omocenHvix cucmem (OcHoénbvle
maccoobmeHmnbvle nPoyeccol).

3.1. OcHOBBI MacCOOOMEHHBIX MPOIIECCOB.

Knaccugpukamuss mnpoueccoB maccooOMeHa. OCHOBHBIE TOHATHSL W OIPENEIICHUS.
[Tpomecchl co cBOOOTHOW M (PUKCHPOBAHHOW TpaHUICH pasnena a3 u ¢ pazaenstoniei (aspl
neperopoakoii (MemoOpanoit). Hocurenn u pacnpenensemeie BemectBa. CriocoObl BBIPpaKCHHS
cocraBa (a3.

OU3NKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX MHpOIECCOB. PaBHOBECHBIE YCIOBHSA H
ONpeEJIe/IiCHUE HaIpaBlIeHUs IepeHoca BemecrBa u3  ¢asel B (azy. KoapdunueHTs
pacnpenenenus. [lonstue o Macconepenaue u MaccooTaaye.

KonrnentpannonHoe nosje, rpaieHT KOHIEHTPAIMH, OOIINi U YACTbHBIN MOTOK MacChI.
MounekynspHas AMpy3us B )KUIKOCTSX, Ta3ax (mapax) U TBEpbIX Teax.

3.2. Maccomnepenaya.

OcHoBHOe ypaBHeHue Maccomnepenaud. COOTHOUIEHHE MeXAy KOodpPUIMEeHTaMU
Maccormepeaay M MaccooTHadd,  aIIUTUBHOCTE  TU(PQPY3HMOHHBIX  CONPOTHBICHHM.
WuTeHcnpukanys Macconepeadn myTeM BO3ICHCTBUS Ha TMMHTHPYIOIIYIO CTaIHIO.

Bnusinue ycnoBuil (Temmeparypbl, JaBli€HUS, KOHIIEHTpalMil) Ha HalpaBlieHUE
MaccorepeHoca Ha mpuMepax abcopOInu; MPUHIIAITE BEIOOpa aOCOPOCHTOB.

3.3. KoHBeKTHBHBII MacCOOOMEH.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCAa MAcChl B OMHAPHBIX Cpeliax.

Juddy3noHHBIN NOrpaHUYHBIN CIION; MPOQMIN KOHIIEHTPALUH U CKOPOCTEN B IOTOKAX.

Koapduuuentsr mMaccoornaun. OCHOBHBIE MOJEIbHBIE IMPEICTABIECHUS O MEXaHHU3ME
MaccoOoTJauu.

MopenupoBanue KOHBEKTHBHOTO MaccooOmena. Umcma Hyccenwta, Ilexie, Ilpanars,
®ypre u ap., uX GU3NYECKUIA CMBICI, AaHAJIOTUH C TEIUIOBBIM NOA00MEM IPUMEHHUTEIBHO K razaM
U KUIKOCTAM. Pacder k03((UIMEHTOB MaccoOTAaud B ammaparax pasMYHbIX THUIOB 10
YpaBHEHUSIM ¢ Oe3pa3MEepHbIMU IEPEMEHHBIMH.

3.4. OcHOBHBIE METO/IbI pacueTa pa3MepoB MacCOOOMEHHBIX alapaTos.

MarepuanbHblii 0aaHC HENPEPBIBHOTO YCTAHOBUBIIErOCs Ipoliecca MPHU pa3iMuHbIX
crioco0ax BbIPa)XKEHUS COCTABOB (a3 M UX PacXo/0B; ypaBHEHMs pab0ounX JTUHUH.

[IpenenpHble  KOHIEHTPALMU  PAcHpeAesieMOro  KOMIIOHEHTa B  OTJawloled |
u3BleKaromen ¢azax A1 NPOTUBOTOYHBIX IpolieccoB. MakcuMaiabHO BO3MOXKHAasi CTENEHb
W3BJICYEHUS, MUHUMAJIbHBIN 1 ONITUMAJIbHBIA pacXobl U3BJIEKatoUiel (asbl.

Pacuer mnomepeuHoro cedeHus (AMaMeTpa) KOJIOHHBI; MPENENbHO JONYCTHMas H
HKOHOMHUYECKHU ONTHUMAaJIbHAsl CKOPOCTH CIUIOIIHOMN (ha3bl.

PanonanbHbli BIOOP B3aMMHOTO HalpaBlIeHUs ABM)KEHUS (a3 U OpraHu3alui IOTOKOB
B MaccooOMEHHbIX anmnaparax. Pacuer MaccoOOMEHHBIX IPOLIECCOB U aNNapaToB Il CUCTEM C
OJIHUM pacIipeiesiieMbIM KOMIIOHEHTOM. OCHOBBI pacdeTa BBICOThl MaCCOOOMEHHBIX alIapaToB
C HENpepbIBHBIM U CTYNEHYAThIM KOHTAKTOM (a3. J[Ba OCHOBHBIX METO/a pacueTa: Ha OCHOBE
KOA(QQUIMEHTOB Maccolepeiayl U Ha OCHOBE MOHATHUS TEOPETUYECKOW CTYNEHU pa3fiesICHMS.
[lonsiTne uucna eIUHMIl NepeHoca M BBICOTHI €IUHMIBI nepeHoca. dakrop maccomepenayu.
Cpennsist ABMKYILAS CUIa Maccorepeiaud. BimsiHue npo10J1bHOTO epeMenInBaHts Ha CPEAHIO0
JBIDKYLIYIO cuily Macconepemaud. Ilpomenypa pacdera, OcCHOBaHHas Ha OOBEMHBIX
KoapduureHTax Macconepenauu. I'paguueckuii 1 aHATUTUYECKUI METObI pacyera.

Pacuer BBICOTBI MacCOOOMEHHBIX AamnMapaToB CO CTYINEHYAaThIM KOHTakTOM (a3.
D¢ dextuBHOCTH cTyneHn 1o Mpdpdpu. CBs3p uucna eauHUIl nepeHoca U JokambHoro KITJ]
cryneHd 1o Mbopdpu. UHCIeHHBIH pacyeT «OT CTYHNEHM K CTYHNeHM» M ero rpaduyeckas
MHTEPIpETalNs C UCIOIb30BAHUEM «KMHETUYECKOH JTMHUMY». YUeT CTPYKTYpbl noTokoB 1 KIT/I
tapenku. OCOOEHHOCTH pacueTa Tapelb4yaThlX KOJOHH HAa OCHOBE MOHSATHS TEOPETHUYECKOMH
Tapenku. Ynucno NeCTBUTENBHBIX U TEOPETUYECKHUX TapelaoK. DPPEeKTUBHOCTD TapEIIKH.
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PanmoHnanbHbI BEIOOp B3aUMHOTO HAMpaBlIeHUS ABKEHUS (a3 M OpraHU3aIiy TOTOKOB
B MacCOOOMEHHBIX aIllaparax.

3.5. A6copOrwst.

OOmue TPHUHIMIBI YCTPOWCTBA W KIacCH(HKAIUSA amnmnapaToB s MacCOOOMEHHBIX
MIPOLIECCOB B cucTeMax "ra3(map)-Kuakocts'. OCOOCHHOCTH KOHCTPYKIIHA aOcopOepoB.

OcHOBHBIE THUIIBI W 00JACTH TPHUMEHEHHUs a0COpOEpOB: HACATOUYHBIC M TapeabdaThic
KOJIOHHBI, ammapaThl CO CILIOMHBIM M CEKIIMOHUPOBAHHBIM 0apOOTaXKHBIM CJIOEM, armaparthbl ¢
JUCTICPTUPOBAHUEM JKHUIKOCTH.

Cxembl aOCOPOLMOHHO-AECOPOLIMOHHBIX YCTAHOBOK C BBIJEJIIEHUEM H3BJIEUEHHOTO
KOMIIOHEHTa U pereHepauuen adbcopOeHTa (necopOuueil mpu NOBBIIIEHHON TeMIepaType,
MTOHIKCHUEM JIaBIICHUS, OTYBKOW HHEPTHBIM HOCHUTEIIEM).

3.6. JIucTrismms.

Paznencare qUCTHIUISAIMEH )KUIKUX TOMOTEHHBIX CMeCel M CXKMDKCHHBIX ra30B; 001acTh
MPUMEHEHHSI 1 0COOEHHOCTH MPOBEACHUS MPOLIECCOB MPH PA3IIMIHOM JIABJICHUH.

[TapoxxuaKOCTHOE paBHOBECHE [UJII CHUCTEM C TOJHOW M OrPaHUYCHHOW B3aMMHOMU
pacTBOPUMOCTBIO M €r0  BIUSHHE HAa  BO3MOXKHOCTh  DPa3/ieIeHHUst  KOMIIOHEHTOB
TUCTHJUTSIITHOHHBIMY METOIaMH. Pacder paBHOBECHS TSI UICATbHBIX OMHAPHBIX CMECCH.

[Ipoctass u ¢pakurioHHass TeperoHka; meperoHka c¢ aedaermanueid. MaTepuanbHBIN
OanaHc, pacdeT BbIXOJa MPOAYKTa U €r0 CPEeHEro CoCTaBa MpH MeperoHke OMHApHBIX cMecei.
Cxembl ycTaHOBOK. TeruioBble OajaHChl W pacyeT pacxoJ0B TEIUIOHOCUTENEH JUIsl 3TUX
MIPOLIECCOB.

Pextuduxarmsa. du3nko-XxMMHUUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBHUW MPOBEICHUS
MIPOLIECCOB.

3.7. OCHOBEHI pacyeTa W anmapaTsl IS JUCTAJUISIIHH.

Cxembl YCTaHOBOK Ul HEINPEPbIBHOW M MEPHUOIUYECKON peKTU(UKAUUKU OHMHAPHBIX
cmeceit. OCOOEHHOCTH YCTPOMCTBA anmapaTroB (HACaIOYHBIX M TApEIbYaThIX KOJOHH) U BBEIOOpa
peKUMOB HMX paboThl Tpu pekTuduramuu (1Mo cpaBHeHHIO ¢ abcopoOmwmeit). OcobeHHOCTH
yCTpOiiCcTBa U BapuaHThl pabOTHI UcTIapuTesiel U AeaerMaTopos.

MonenupoBanue U pacueT MPOILECCOB M almapaToB IPHU HENPEpPHIBHON peKTHU(UKaMH
OouHapHbIX cucTteM. OCHOBBI YHCIEHHOTO M TpadoaHaIUTUYECKOTO METOJI0B. MaTepHuaabHBbIi
Oanmanc. PabGoune nuauu. OrmnpenereHre MHUHUMAIbHOTO U pabouero (hjaerMoBOro uucia.
TemoBoil GalaHc M pacueT pacxoJoB TersioHocutesneil. [IpUHIMIBI TEXHUKO-IKOHOMUYECKOM
ONTUMM3ALIMK TPH pacuere paboyero ¢uerMoBOro 4Yucia, pa3MepoB ammaparypel H
sHepreTHueckux 3aTpar. OCHOBBI pacyeTa Tapeiab4yaTbiX W HACAJIOYHBIX PEKTHU(HUKAUOHHBIX
KOJIOHH.

Paszoen 4. OcnosHule cuopomexanuueckue npoyeccwl. Ilpoyeccwl u annapamul pazoenerus
2emepo2eHHbIX CUCTEM.

4.1. Paznenenue JKUAKUX M Ta30BBIX T'€TEPOTEHHBIX CHCTEM B TMI0OJI€ CHII TSKECTH.

Knaccudukanus KuAKUX U ra30BbIX T€TEPOreHHBIX CUCTEM: CYCIEH3UHU, SIMYIbCHH,
TIEHBI, MBLTH, TYMaHbl. MaTepHalbHbIi 0anaHc IPOIECCOB pa3/ielieHUs] T€TEPOreHHBIX CUCTEM.

Onenka 3(hpeKTUBHOCTH U BEIOOP ONTUMAJIBHBIX MIPOLIECCOB U AMapaToB Ui pa3ieiIeHUs
reTepOreHHBIX CMECEH.

Paznenenne >KUIKUX M Ta30BBIX CHCTEM B TOJE CHJ TsKecTH. Pacder ckopocreit
CBOOOJHOTO M CTECHEHHOTO OCAXKICHHSI TBEPABIX YACTHUIl MIAPOOOPa3HON M OTIUYHBIX OT HEe
(hopM B T0JI€ CUITBI TSKECTH.

[Ipouecchl oTcTaMBaHUsl U YCTPOMCTBO almaparoB pa3felieHus CYCIICH3HM, SMYIbCUN U
nbeuieil. PacdyeT MOBEpXHOCTH OCAXKIACHUS U MPOU3BOIUTEIBHOCTH OTCTOMHUKOB. YCTPOICTBO U
JeCTBHE IIMKIOHOB (ITPOCTHIX U OaTapeiHBIX), THIPOIIMKIOHOB.

4.2. Teuenue yepe3 HEMOBMKHBIE 3€PHUCTHIE U TICEBA00KIKEHHBIE CIIOH.

3HaueHne TUIPOJMHAMHKH 3EpPHHUCTHIX CJIOEB B Mpoieccax (GUIbTPOBAHHS, TEIIO- U
MaccooOMeHa, TeTeporeHHoro karamu3a u JAp. OCHOBHBIE XapaKTEPUCTHUKU DOTUX CIOEB:
JMCTIEPCHOCTD, YAeTbHAs MMOBEPXHOCTh, MIOPO3HOCTH, IKBUBAJICHTHBIN UaMeTp KaHaloB. Pacuer
TUIPABIMYECKOTO COMPOTHBIICHUS CJOs. [ MApaBIMYECKOE COMPOTHBICHHE CJOEB HACAJIOK
MIPOMBIIIIJIEHHBIX MaccO- U TEIJIO0OMEHHBIX anmnapaToB.
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Pexxumbl TeueHus TOTOKOB B HACAJOYHBIX KOJIOHHaX. ['MapaBiuueckoe cONpoTUBIECHUE,
SIBJICHUSI TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCUU (a3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

lunpomuHaMuka TICEBIOOKMKEHHBIX  (KUmsmmx) cioeB. (OO0nact mpuUMEHEHHUs
TICEBI00KIKCHHUSL. OcHoBHBIE XapaKTePUCTUKU MICEBJI00KMKEHHOTO COCTOSIHHUSL.
IM'uppaBnuueckoe conpoTuBieHue. Pacyer ckopocTei CeBI00KUKEHUS U CBOOOTHOTO BUTAHMUS,
BBICOTBI  TICEBJIOOKIKEHHOTO ciiosl. OAHOpPOJHOE U HEOJAHOPOJHOE TICEBIO0KUKEHUE.
Oco0OeHHOCTH TICEBIOOKIKCHUS TMOJIMIUCTICPCHBIX CiIoeB. [IHEeBMO- H THAPOTPAHCIIOPT
3€pHUCTBIX TBEP/bIX MAaTEPUAIIOB.

4.3. ®unbTpoBaHUE CYCIICH3UI M OYUCTKA I'a30B OT MbUICH.

Crienu(rka MOBEICHUS OCAJKOB KaK 3EPHUCTBIX CJIOEB: CXKMMACMbIe M HECKUMAEMbIC
ocamkd. Bumael (QUIBTPOBATBHBIX MEeperopogok. DakTopbl, BIUAIOIME Ha CKOPOCTh
¢unbTpoBaHus. OWILTPOBAHKE ITPU MTOCTOSHHOM CKOPOCTH (QUIIBTPOBAHMSL. DKCIIEPUMEHTAIILHOE
omnpeesieHue KOHCTAaHT ypaBHEeHHs ¢uibTpoBaHus. Kiaccudukamus u ycTpoCTBO OCHOBHBIX
TUIIOB HETIPEPHIBHO U MEPUOANYECKU paboTaromux GUIbTPOB HUIBTPYIOMIUX IIEHTPUYT.

4 O0beM yueOHOM M CHUILTUHBI

Bcero 5 cemecTp 6 cemecTp

Bun yueonoii padorsr 3E | Akag. 4. | 3E | Akag. 4. | 3E | Akaa. 4.
DT O3 SOET 12 432 6 216 6 216
AU CIUILINHBI
KonTakTHasi padora: 45’4 160 1,78 64 2,67 96
TMexumn Bloea |ose| 32 |ogo| 32
Tpaxtuueckie sanstis (I13) Ble4 |osa| oz |ose| a2
JaGoparopbie paots: (JIP) W= _ ~ loge| 32
CamocTosiTenbHas padora: 20| 200 [322| 116 (233 84
CamocTosATensHOE U3yUCHHE 55 200 329 116 233 84
pa3aesioB AUCHUTLIUHbI 5 ' '

Buabl KoHTpOJIS:

IK3aMeH 2 72 1 36 1 36

KonrakTHas pabora —

MIPOMEKYTOYHAST ATTCCTALIHS 2 0.8 1 04 1 04

[ToaroroBka K 3K3amMeHy 71,2 35,6 35,6

Bujg uTOroBOro KOHTPOJIs: JK3aMeH JK3aMeH
Bcero 5 cemecTp 6 cemecTp

Bix yeOuoii padorst 3E | Actp.u. | 3E | Actp.u. | 3E | Actp. u.
AR WA TG 12| 324 | 6 162 | 6 | 162
AUCHHILTHHBI
KonrakTHas padora: 45’4 120 1,78 48 2,67 72
Texuun BOlo4s |ose| 24 |ogo| 24
[IpakTueckue 3anarus (I13) 1é7 48 0,89 24 0,89 24
JIaGopatopusie padotsl (JIP) Oé8 24 - - 0,89 24
CamocrosTensuas pagora: %> | 150|322 & [233] 63
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CamocTosTenbHOE U3y4eHHE 5,5 150 3,22 87 233 63
pa3aeiioB AUCUUILIAHBI )

Buabl KOHTpOJIA:

JK3aMeH 2 54 1 27 1 27
KonTakTHas pabora — 0,6 0.3 0.3
MIPOMEXYTOUHAsl aTTECTALIUS 2 1 1
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Bua nToroBoro KOHTpOJIsi: JK3aMeH JK3aMeH

49



AHHOTanuA padoyeil NPOrpaMmMbl JUCHUNIHHBI
«IKOJOTUD»

1 Heap aucuumIuHbl — cHOPMHUPOBATH Y CTYACHTOB CHUCTEMHBIC 0Aa30BBIC 3HAHHS
OCHOBHBIX JKOJIOTHYECKUX 3aKOHOB, OIPENCIAIONINX CYIIECTBOBAHWE M B3aMMOJICHCTBHUE
OMOJIOTUYECKUX CUCTEM PA3IMYHBIX YPOBHEH; 00 aHTPONOTeHHBIX BO3/ICHCTBHX Ha Onocdepy u
0 OMopazHooOpa3uu, Kak OCHOBE YCTOMYHUBOCTH COOOIIIECTB.

2 B pe3yabTaTe H3y4eHUs] TUCHUTLIMHBI 00yYAOUIUICS T0JIKEH:

Obnadams ClenyONMMUA KOMIIETCHIIUSIMU U UHIUKATOPAMH UX JOCTHKECHHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OIIK-2.2; OIIK-2.4

3uams:

— ¢yHITaMEHTAIIbHBIC TIOHSATHS, 3aKOHBI ¥ IPUHITUITHI YKOJIOTUH;

— 3aKOHOMEPHOCTH Pa3BHUTHUS YKOCHCTEM U HX KOMIIOHECHTOB;

— IPUYUHBI U TCHJICHITUU Pa3BUTHS COBPEMEHHBIX IKOJIOTHICCKUX TTPOOIIeM;

— OCHOBHBIE pE3yJAbTaThl BO3JCHCTBHS OOIIECTBA HA MPHUPOIY; OKOJIOTHYECKHE
TIOCIIE/ICTBUS 3TOTO BO3ACHCTBUS;

— YCIIOBUS YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA.

Ymemo:

— OOBSICHUTh  TPUYMHHO-CJICJICTBCHHBIC CBS3M JKOJIOTHMYECKUX M HCTOPUUICCKUX
MIPOIIECCOB, BIUSHHUE YEJOBEKa Ha HDKOJIOTUYECKUE SBJICHUS, HWICH YCTOWYMBOTO DPAa3BHUTH,
IKOJIOTHYECKOH JIeITeITLHOCTH U KYJIbTYPHI,

— aHAJIM3WPOBATh PA3JIMYHBIC DKOJOTHYECKUE CHUTYyallid, TPHHUMATh KOHKPETHBIC
PEIICHHUS 10 UX YIy4IICHHIO.

Bnraoemy:

— NOHATUWHBIM aIapaToM 3KOJIOTUU JJIsl aHAJIM3a JAHHBIX M0 3KOJIOTUH.

3 KpaTtkoe conep:xanue JMCHUIIHHBI

Beeoenue.

Oxonorus. [TpomblluieHHas 3KOJIOTHA. DKOJOTHS YenoBeka. OnpeneneHus, Kpyr 3aaad.
KpaTkue ucropuueckue cBeJeHHs O CTAHOBJICHUH SKOJIOIMH KaK HayKH.

Pazoen 1. buocgepa.

CTpyKTypa U rpaHuIlbl Ouochepsl.

AtMmocdepa. CoctaB u crpoeHue armocdepnl. Posb atmocdepsl B 3amure 3eMid OT
xecTkoro u3nmydeHus: CosiHua. O30HOBBIN CIIOM, MEXaHHU3M €ro o0pa3oBaHUs W 3HAUYCHUE IS
XKU3HM Ha 3emuie. BemjecTBa, paspyllarolive O30HOBBIM CIIOM, MX HMCTOYHUKH. MeXaHu3m
paspymaroniero aerctus. Posb atMocdepsl B yaepskanuu teria. [lapaukossiii 3 dexT (huzuko-
XMUMHYECKasi CYIHOCTD siBJeHUs). OCHOBHBIE MTAPHUKOBBIE T'a3bl, UX HCTOYHUKH.

I'unpocdepa.  CocraBustomme  runppocdepsl.  Knaccudukanus KOMITIOHEHTOB
XMUMHUYECKOTO COCTaBa MPHUPOJHBIX BOJ C MO3UIUH r'UApoXuMuu. KpyroBopoT BoabI.

JIutocepa. Crpoenue nmutocdepsl. BerecTBeHHbII cOCTaB 3eMHON KOpPBbL. XMMHUECKUN
cocTtaB nouBbl. [louBa Kak KOMIIOHEHT OHOChEpHI.

[Ipoucxoxaenne u sBomoonus O6mochepsl. [Ipoucxoxkaenue xu3Hu Ha 3emse. ['azbl
MepBUYHOM aTMOchepsl, 00pa3oBaHNe AMUHOKHUCIIOT, OEIKOB, YIIIEBOIOB, a30TUCTHIX OCHOBAHUM,
HYKJIEUHOBBIX KHcIOT, AT® kucnotel. Koanepsarsl, ux sBosonust B kieTku. KomoHuambHas
runore3a. Tpu Tuma BemectBa B Ouocdepe. Ponp xuBoro BemiectBa B Ouocdepe. 3akoH
KOHCTAHTHOCTH J>KMBOTO BemiecTBa. [IpaBUIO KOHCTAaHTHOCTH 4YHCIAa BHAOB. 3aKOH
HezameHUMocTH Oumocepbl. Hoocdepa kak HenzOekHbIH 3Tam pa3BUTUS OHOChephl (3aKOH
HOOChepHI).

Pazoen 2. Obwas sxonocus. Ocnoguvie pazoenvl 06wel IKOL02UU: aymaIKOI02Usl, IKOL02Us
nonynayull (0emMIKo102Us), IKOJI02Us CO0OWeCma8 (CUHIKOI02US).

Aytokonorus. Kareropuum opranmsmoB (aBTOTpo(dbl, TeTepoTpodbl, TPOAYIICHTHI,
KOHCYMEHTBI, PEIYyLEHThI). OJKOJOTHueckue (QakTopbl, HX KiIaccuuKamus W JeHCTBUE.
Abunotnueckue QakTophl: KIiuMaTudeckue (ryuuctas sHeprus CoJHIIA, TemrepaTypa, OCaJKu,
BIIQ)KHOCTh, TOJIBUKHOCTh BO3JYIIHBIX MAacC, JaBlEHUE, HOHU3UPYIOIIUE HU3Iy4eHHUs),
toniorpaduueckue (HakTopsl (BHICOTA, IKCIO3MIMS CKJIOHA, KPYTHU3HA CKIIOHA), COCTaB CpPEIbl
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(cocTaB BO311yXa, COCTaB BOJHON CPEbl, COCTaB MOYB), KOCMHUUYECKHE M BBICOKOTEMIIEPATypHBIE.
buoTtnueckue Qaxkropsl. I'oMOTHIIMYECKHE U T'ETEPOTUNHMYECKUE OTHOIICHHS MEXIY >KUBBIMH
opranuzMamu. Bumsl cumOunosa: Koomepanus, MEXBHAOBAS B3aUMOIOMOIb, KOMMEHCAIU3M,
MyTyanu3M. Buapl aHTHOHO3a: KOHKYpPEHLMS, XUITHHYECTBO, MapasuTu3M. HelTpamusm kax
¢dopma OHMOTHYECKHMX B3aMMOOTHOINEHHMH. bruoTnyeckoe BiMsAHME HAa pacTeHUs (300TCHHBIC
onotudeckue ¢GakTopsl, PUTOTCHHBIE OMOTHYECKHE (DAKTOPBI). 3aKOHOMEPHOCTH BO3JCHCTBUS
(baxTOpOB cpeapl HA OPraHMU3MBl: 3aKOH MHUHHMYyMa JInOmxa. 3aKOH JIMMUTHPYIOMHUX (PaKTOPOB
Hlendopna. Peakmust opraHu3MOB Ha HW3MEHEHHE YPOBHSA OKOJOTHYECKUX (HAaKTOPOB:
M3MEHYHMBOCTb, aIaNTallys. DKOJOTHIECKasl HHUIIA OpraHu3Ma.

Okognoruss nonymsiuuit  (memskonorus). llonynmsauusa. Paamyc axtuBHocTH. Pasmep
MOMyYJSIUKN  (TOMYJIAIUOHHBIE 3aKOHBI). Bo3pacTHas W TOJOBas CTPYKTypa MOITYJISIUI.
[IpocTpaHCTBeHHAsT M STOJOTMYECKasl CTPYKTypa MOMYIALWHU. J[MHAMHKa TMOMyISIUil: KpUBBIE
BBDKHUBAHUS, POCT MOIYJISIIIUN M KPUBBIE POCTA, KOJIEOAHHUS YHCICHHOCTH TOIYJISIIHH.

Okojorusi coobmiectB (cuHiaKkosorus). buonenos. buoron. Tpoduueckas crpykrypa
OMOIICHO30B: THIIEBBIC I W CETH, DKOJOTMYECKHe MUpaMUAbl (MMpaMUIbl YHCICHHOCTH,
Oromacc v SHEPTHif), 3aKOHOMEPHOCTH TpodudecKkoro obopoTa B broieHose. BugoBasctpykrypa
OMOIICHO30B: B3aMMOOTHOIIEHHSI MEXKIy OpraHM3MaMu (BHYTPHBHIOBAS M MEXBHIOBAs
KOHKYPEHIIMS, XUIIHUYECTBO), BIUSHHE aOMOTHYeCKUX (hakTopoB cpenpl. [IpocTpaHcTBeHHAs
CTpYKTypa OWOIIEHO30B. OJKOJIOTHYECKHWE HHIIM BHUIOB B COOOIMIECTBAaX. 3aKOHOMEPHOCTH
CaMOPETYJIAINN OMOIICHO30B, IKOJIOTHYECKoe ayonmpoBanue. buopasnooOpasue. buoreoreHos.
Okocucrema. CtpykTrypa skocucteM. OyHKIIMOHUPOBaHUE (AMHAMUKA) SKOCUCTEM: KPYrOBOPOT
OMOTEHHBIX JIEMEHTOB (yryiepoa, a3ota, pocdopa, cepbl), roMeOCTa3 IKOCUCTEMBI, CYKIIECCHSI.

Pazoen 3. Dnemenmul 9K0102U4ECK020 HOPMUPOBAHUSL.

[IpenensHO AOMYCTHMBIE KOHIIGHTPALMK JUII  BO3MyXa (MPENeNbHO  JOIMyCTHMAs
KOHLIEHTpAllMsl XMMHUYECKOTO BEIECTBAa B BO3AyXe pabouell 30HBI, MPEAETBHO IOMyCTHMAas
MaKCHMajbHas pa30Bas KOHIEHTpALMs XMMUYECKOTO BEIIECTBA B BO3/AyXE HACENEHHBIX MECT,
MpeielbHO JIOMYCTUMasl CPEAHECYTOUYHAs KOHIEHTpallUs XUMHYECKOrO BELIECTBAa B BO3IYyXE
HaceJeHHBIX MecT). HopMaTtuB gomycTumMoro BeIopoca.

[IpenenbHO  JOMycTHMBIE KOHIEHTpAlMM JUIs  BOJbl  (MPEAENBbHO  JOMyCTHMAs
KOHLIEHTpAlLlMs XUMHUYECKOTO BEIECTBA B BOJE BOIHBIX OOBEKTOB XO3AWCTBEHHO-TUTHEBOIO U
KYJIBTYPHO-OBITOBOIO BOJIOTIOJIH30BAHMUS, MPEACIBHO JOMYCTUMAsi KOHIEHTPALUs XUMHUYECKOTO
BEIIECTBA B BOJI€ BOJHBIX OOBEKTOB, MMEIOMIMX pPbIOOXO3siicTBeHHOE 3HauyeHue). HopmaTus
JOIyCTUMOTO cOpoca.

Pa3zoen 4. 3acpsaznenue okpyacaroweii cpeowl.

XUMUYECKHE 3arpsi3HEHUE U ero oTAalieHHble nocheacTBus. Kuciaotusie noxau. CMor.
PamnoakTtuBHOe 3arpssHeHue. KceHOOMOTHKM (TsDKENble MeETalibl, MECTULUAbI, CTOMKHE
OpraHMYEeCKUEe 3arpsA3HUTENH, MOJUIUKINYECKHEe ¢ TallOTeHHPOBAHHBIE apoOMaTHYECKHe
yriaeBoaopoasl, gpeonsl). Krnaccudukanus 3arps3HSIONMX BEIIECTB MO CTENEHH OMACHOCTH.
CynepsKOTOKCUKAaHThl  (MONMMXJIOPUpOBaHHbIE  Ou(EHWNIbI, JUOKCHHBI). buoiornyeckoe
3arpsi3HeHue.

duznyeckoe 3arps3HeHne (paaualoHHOe, YIEKTPOMAarHUTHOE, II'yMOBOE, BUOPAIIMOHHOE,
TEIJIOBOE, CBETOBOE), €r0 UCTOYHHUKH U MOCIEACTBUS ISl "KUBBIX OPraHU3MOB.

4 O0beM yueOHO# AU CUMILIMHBI

Bua yueOHo# padoThI Obnem menunIMHEL
3E Akap. 4. | Actp.u4.
OO0masi TpyA0eMKOCTb 1M CHMILITUHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIC 3aHATHS: 0,88 32 24
Jlexiuu 0,44 16 12
[Mpaktueckue 3anarus (I13) 0,44 16 12
CamocrosiTesibHas padora 2,12 76 57
KoHnrakTHas camocrosTensHas padora 2,12 0,2 0,15
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CamocrosTenbHOE U3ydeHUE Pa3AeioB JUCIUTUIUHBI | 758 | 56,85
Bujx uTOroBoro KOHTpoJIs: 3auér

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«be3onacHOCTD KN3HEAEATEILHOCTH»

1 Heap aucuuminHbl — GOpMUPOBAHHUE TPOPECCHOHATBHON KYIbTYPBl 0€30MaCHOCTH,
MoJ KOTOPOM TIOHMMAETCS TOTOBHOCTh M CIHOCOOHOCTh JIMYHOCTH HCIOJB30BaTh B
podecCHOHATBHON NEeSTEILHOCTH TPUOOPETCHHYIO COBOKYITHOCTh 3HAHWUW, YMCHHI U HABBIKOB
s obecnieueHuss 0€30MacCHOCTH B cdepe NpodecCHOHATBHONW JIEATEIHbHOCTH, Xapakrepa
MBIIIICHHS ¥ [IEHHOCTHBIX OPUEHTAIIHH, IPU KOTOPBIX BOMTPOCHI O€30IMACHOCTH PACCMATPHBAIOTCS
B KaueCTBE NIPUOPUTETA.

2 B pe3yabTaTe U3y4eHus AMCHUIIMHBI 00yYAOMIMACS T0JIKEH:

Obnadams CIETYIONIMMU KOMIIETCHIIMSIMU U UHIUKATOPAMU UX JIOCTHKEHUS:

VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-8.5; VK-8.6; VK-8.7; VK-8.8; VK-8.9; OIIK-5.2

3uams:

— OCHOBHBIC TeXHOC(HEPHBIE OMTACHOCTH, MX CBOMCTBA U XapaKTCPUCTUKU;

— XapakTep BO3JCHCTBUS BPEAHBIX W OMACHBIX ()AaKTOPOB Ha YEJIOBEKAa M TPHPOIHYIO
Cpeay, METOJBl 3allUThl OT HUX MPUMEHUTENHLHO K cdepe CcBoeH NpodecCHOHATHLHON
NESITEITLHOCTH.

Ymemo:

— WICHTU(UIIUPOBATH OCHOBHBIE OMTACHOCTH CPEJIbl OOUTAHUS YeI0BEKa,

— OLICHWBATh PHUCK KX pEAIN3aldu, BBIOMPATh METOJABI 3aIIUTHl OT OMACHOCTEH
MPUMEHUTENFHO K cdepe cBoel mpodeccCHOHATbHON NEATeTLHOCTH M CHOCOOBI oOecredueHus
KOM(MOPTHBIX YCIOBHU )KU3HEACITEITHHOCTH.

Bnraoemy:

— 3aKOHOJATENIbHBIMA W TIPaBOBHIMH aKTaMH B 00JacTH O€30MacHOCTH W OXpaHbl
OKpYXaromen cpeapl, TpeOOBaHHAMHU K O€30MacHOCTH TEXHHUYECKHUX PErIaMeHTOB B cdepe
po(hecCHOHATLHON JICATEIbHOCTH;

— CIOCO0aMH U TEXHOJIOTUSIMH 3aIUTHI B YPE3BBIYAHHBIX CUTYAIHSIX;

— MOHATHIHHO-TEPMHUHOJIOTMUECKUM arapaToM B 00JacT 0€30MacHOCTH;

— HaBBIKAMU PalMOHATHM3AIMH MPO()ECCHOHANBHON IESTEILHOCTH C MEIbI0 00eCTICUCHHS
0€30IMaCHOCTH 1 3aIIHUThI OKPYXKAFOIIEH CPEJIbI.

3 Kparkoe conepikanue TuCHUNIHHBI

Paszoen 1. Beeoernue 6 bezonacnocme.

OCHOBHBIC TIOHSTHS U ONIpe/ielicHHs. be30nacHOCTh U YCTOHYHMBOE pa3BUTHE.

Pa3zoen 2. Yenosex u mexnocghepa.

CtpykTypa TexHOChEpbl M €€ OCHOBHBIX KOMIIOHEHTOB. COBPEMEHHOE COCTOSHHE
TexHoCchephl U TEXHOCHEPHOU OE30ITaCHOCTH.

Pazoen 3. Hoenmuguxayus u 6o30eticmsue Ha ueno8eka 8peOHbIX U ONACHLIX PaKmopos
cpeobl 0OUMAaHus.

Knaccugukanus HeraTuBHBIX (AKTOPOB Cpelbl OOWUTAHHS YEIOBEKA. XUMHUCCKHUEC
HETraTUBHBIC (AKTOPbI (BpeIHBbIC BEIIECTBA). MeXaHWYEeCKHEe M aKyCTUYEeCKHE KOJieOaHus,
BUOpalMss U IIyM. OJEKTPOMAarHUTHblE H3NydeHus W Tois. HoHusupyromue u3mydeHHe.
Onextpuueckuit  Tok. OmacHble MexaHudeckue (akrtopel. [Ipomeccel  TOpeHHs |
M0KapOB3PHIBOOIIACHBIE CBOMCTBA BEIIECTB U MaTepuanoB. CTaTHYeCKOE ANEKTPUIECTRO.

Pa3zoen 4. 3awuma uenosexa u cpedvi oOUmMaHUsi Om PEOHBIX U ONACHBIX PAKMOPOs
NPUPOOHO20, AHMPONOSEHHO20 U MEXHO2EHHO20 NPOUCXOHCOEHUS.

OCHOBHbBIC TIPUHIIHIIBI 3aMIUTHI. 3alUTa OT XUMUYECKUX U OMOJOTMUYECKHX HETaTHBHBIX
(akTopoB. 3amuTa OT JHEPreTUYECKUX BO3JCUCTBUU M Qu3nyeckux moiseid. ObecrieueHue
0€30MacHOCTH CUCTEeM, pabOTaIoUIUX MO AaBlieHHeM. be30macHOCTh AKCIUTyaTaluu
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TpyOOTIPOBOJIOB B XMMHYECKOW MPOMBINUIEHHOCTH. be3omacHas sKcIuryaTanuss KOMIIPECCOPOB.
AHanu3 ¥ OLlEHUBAaHUE TEXHOTEHHBIX U IPUPOJHBIX PUCKOB.

Pa3zoen 5. Obecneuenue xomghopmuwix yciosuil 01 HCU3HU U OesAMETbHOCMU YeT08eKd.

[lonsiTue KOMQOPTHBIX WM ONTUMAIBHBIX YCIOBUH. MUKPOKIMMAT TOMEIICHHH.
OcgelieHue 1 CBETOBasI Cpesia B IOMELIEHUMU.

Pasoen 6. Ilcuxoghuzuonozuueckue u speonomuyeckue 0CHO8bL 6€30NACHOCHIU.

[Icuxuueckue mpoLecchl, CBOMCTBA U COCTOSIHUS, BIUAIOLIME Ha Oe30MacHOCTb. Bunpl u
YCJIOBUS TPYAOBOU EATEILHOCTH. DPrOHOMUYECKHIE OCHOBBI 0€30MaCHOCTH.

Paszoen 1. Upessviuatinvie cumyayuu u Memoowl 3auumul 8 YCI08UAX UX Peanu3ayuu.

O6uue ceenenns o UC. Iloxkap u B3pbIB. ABapiH Ha XMMHUYECKU OMACHBIX 0OBEKTax.

Pagnanvonnsie  aBapuu. Ilpubopel  paavanMOHHON, XUMHUYECKOM pa3BelkU U
JO3UMETPUYECKOT0 KOHTpOJIsL. Upe3BbluaiiHble CUTyallid BOGHHOT'O BPEMEHU. 3allluTa HACEICHUS
B UYpE3BbIYAWHBIX CHUTyalUsSX. YCTOMYMBOCTh (YHKIIMOHHUPOBAHHUS OOBEKTOB HSKOHOMHUKHU B
Ype3BbIYANHBIX CUTYaIUSX.

Pasoen 8. Ynpasnenue bezonacnocmuio srcusnedesmenbHOCMU.

3aKkoHOJAaTeNbHbIE UM HOPMAaTUBHBIE IPAaBOBbIE OCHOBBI YIPaBJIEHHUS O€30MaCHOCTHIO
AKHU3ZHEJESITEIbHOCTH. DKOHOMUYECKHE OCHOBBI YyIpaBieHHs Oe3omacHOCTbIO. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE yrnpaBiieHHe 0€30MaCHOCTHIO.

4 O0beM yueOHOI 1 CIUNITHHbI

. O0beM TUCHHUIIIINHBI
Bua yueOHoii paGoThl
3E Akan. 4. | Acrtp.u.
OO0uiasi Tpy10€eMKOCTb I CHUILITUHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
JlabopaTtopubie padoTs (JIP) 0,44 16 12
CamocrosiTeJbHas padora 1,67 60 45
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 20 15
CaMocCTOsATEeT HOE U3YYCHUE PA3/IeIOB TUCIIUILIMHBI 1,11 40 30
Bua koHnTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MpoOMEXyTOUHAs aTTECTALIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bujx uTOoroBoro KOHTpoJIs: DK3aMeH

AHHOTAIUA padoyeil NPOrpaMMbl TUCUUILIHHBI
«Du3uyeckas KyJIbTypa U COPT»

1 Hear aucnumiuHbl — (QOpMUPOBAHHE MHPOBO33PEHHS U KYJIbTYPhl JIMYHOCTH,
IPaXXIaHCKOM TTO3UITNH, HPABCTBEHHBIX KAYECTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEIILHOCTH
B IPHHATHH PELICHUH, CHOCOOHOCTH HCIIOJIB30BaTh pPa3HOOOpasHbie (HOpMbI (HU3HUECKOMN
KYJIBTYpPBI, CIIOPTa U TypU3Ma [Tl COXPAHCHUS M YKPETUICHHUS CBOETO 3/I0POBbS M 3/I0POBbS CBOMX
ONMU3KUX B MOBCEHEBHOM KU3HH U MTPO(HECCUOHATEHOU IS TEIBHOCTH.

2 B pe3yabTaTe H3y4eHUs] TUCHHUILIMHBI 00yYAIOUIUICS TOJIAKEH:

Obnadams clenyOIMA KOMIIETEHIIMSIMA U UHIAUKATOPAMU UX JIOCTHKECHUS:

VK-7.1; VK-1.2; VK-1.3; YK-7.4

3name:

— HAYYHO-TIPAKTUYECKHE OCHOBHI (PU3NYECKON KYIbTYPhI U 3JI0POBOTO 00pa3a KU3HU;

— BIMSHUE O3JI0OPOBUTENBHBIX CHCTEM (DU3MUYECKOTO BOCIUTAHUS HA YKpPEIJICHHUE
3I0pPOBbS, TPOMUIAKTUKY MPOQecCHOHANBHBIX 3a00JIeBaHUN U BPEIHBIX TPUBBIYCK;

— CHocOObl  KOHTPOJII U ONEHKA  (U3MYECKOro  pa3BUTHUS U (DU3HUECKOM
IMOATOTOBJIIEHHOCTH;

— IpaBWJIa U CMOCOOBI TJIAHUPOBAHUS WHAWBHUYaTbHBIX 3aHATHH Pa3IMYHON IEIEeBOU
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HaIPaBJIEHHOCTH;

— UCTOPUIO (PUBHUYECKOUN KYIbTYPHl U CIOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTHBHBIX
COOBITHSIX HE TOJIBKO CBOCH CTPaHbI, HO U MUPOBOTO YPOBHS, BAXKHEUIITUE JOCTHKECHHSI B 001aCcTH
CIIOpTa;

— crnoptuBHeie  Tpaauuuu PXTY wum. .M. MenaeneeBa, MNOMHUTh O NOABUTaX
CIIOPTCMEHOB B roJibl Benukoit oreuectBeHHOM BoWHBI 1941-1945 rr.

Ymemo:

— TIOJIICPKUBATh JOJDKHBIH YPOBEHb (DM3MYECKOM TOITOTOBICHHOCTH JUTSI OOCCIICUeHUS
MOJTHOLIEHHOHW COIMAbHON U MPO(ECCHOHANBHON AEATEIIbHOCTH;

— UCNOJb30BaTh  OCHOBbI  (DM3MYECKOM  KyJIbTYpHl Ul  OCO3HAaHHOTO  BbIOOpa
310pOBbecOeperarouX TEXHOJOTUN C YYeTOM BHEIIHMX M BHYTPEHHUX YCIIOBUH pealu3aluu
podecCHOHAIBHON IEeATEITBHOCTH;

— CaMOCTOSITEJIbHO 3aHUMAThCsl (PU3NUECKON KyIbTYpOI U CIIOPTOM;

— OCYILECTBJISITH CAMOKOHTPOJIb 332 COCTOSIHUEM CBOET0 OpraHu3Ma M coOJr01aTh MpaBuia
TUTHEHBI U TEXHUKH 0€30TIaCHOCTH.

Braoemy:

— CpeicTBaMu u MeTOaMu YKpEeTIeHUS 3JI0pOBbBA, ¢$uznyeckoro
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJDKHBIM ypOBHEM (PH3WUYECKON MOATOTOBIICHHOCTH, JJII OOSCIICYCHHS TIOJTHOIIEHHOM
COLIMANIBHON U TIPO(ECCHOHATBHON e TENbHOCTH.

3 KpaTtkoe comep:kanue THCIHNIHHBI

Pa3zoen 1. Ilpeomem @usuueckasn kynomypa u cnopm. Ucmopus @KuC.

1.1. llpenmet «du3nueckasi KyJIbTypa U CIIOPTY.

3amayu U MECTO JMUCHUIUIMHBI B TOATOTOBKE OakanmaBpa. OpraHu3zanus y4eOHOTO
mporiecca B paMKax JIEHCTBYIONIEH PEHTUHIOBOM CUCTeMBI. TpeOOBaHUS K 3a4ETYy.

1.2. Vctopus criopTa.

[Ipoucxoxnenue Gpuznyueckux ynpaxHeHui u urp. [IpeBaue onmummnuansl. OnuMnuiickoe
nsukeHre. CHopTUBHBIE 0O0ImIecTBa: HCTOPHUsS (DU3KYIBTYPHO-CIIOPTUBHBIX OOLIECTBEHHBIX
opranu3zanuii. CnopTcMeHsbI B TOJ1bl BeUKoN 0T€YeCTBEHHOM BOMHBI.

Pazoen 2. Ocnoswt 300po6oeco 0bpasza sicusHu.

2.1. BpaueOHbIIl KOHTPOJb M CAaMOKOHTPOJIb Ha 3aHATHSAX (PU3NYECKOW KYyIbTYpOH H
CIIOPTOM.

BpaueOHbIit KOHTPOJIL U BpaueOHOE OCBUAETENLCTBOBAaHUE. [lenarornyeckuii KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[bI, IMOKa3aTeau, Kpurepud M oleHku. [Ipodunakrrka
CHOPTUBHOTO TpaBMaTu3Ma. OCHOBHBIE BU/IbI TPABM Y Pa3HbIX creruanu3anuii. OxazaHue rnepBoit
MIOMOIIY JIJISl CTY/ICHTOB BY30B XUMHUKO-TEXHOJIOTUYECKOTO MPOPUIISL.

2.2. 'uruennueckoe odecriedeHne 3aHATUI 03J0POBUTENBHON (PU3UUYECKOI KYIbTYPOH.

['uruena gu3nyeckoro BOCIUTAHUS U CIOPTa. PexxuM muTaHust pu 3aHATUAX QU3HUECKON
KynbTypoir u crnoproMm. CoumanbHas rturueHa. CouuanabHO-OTacHble OO0JE3HM U MEphI
PO UITAKTHKH.

Paszoen 3. Buonozuueckue ocHogvl puzuueckoll Kyibmypul U CHOpmMA.

3.1. buonoruyeckue 0CHOBBI GU3UYECKOM KYIBTYPHI U CIIOPTA.

OpranusMm 4YenoBeka Kak equHas caMOpa3BUBAIOIIAscCs OWOJOrHYecKas CHUCTEMa.
duznyeckoe pa3BUTHE YeloBeKa. /[BurarenpHas akTUBHOCTh U €€ BIUSHUE HA YCTOMYMBOCTSH, U
aJlanTallMOHHBIE BO3MOKHOCTH 4YeJIOBEKa K YMCTBEHHBIM W (U3MYECKUM HaArpyskam mpu
Pa3IMYHBIX BO3JICHCTBUSAX BHEIIHEH CPEIbI.

3.2. O6pa3 )KM3HU U €ro OTpakeHHE B MPOPECCHOHATBHON NeSITeIbHOCTH.

310pOBbe UeIOBEKa Kak IEHHOCTh. 3J0POBBIN 00pa3 KU3HU U €ro coctapistomue. Poiab
U BO3MOXKHOCTH (DM3MUYECKON KYNbTYpbl B oOOecredeHHH 3A0poBbs. COIMANbHBIA XapakTep
MIOCJICJICTBUH IS 3I0POBbBSI OT YMOTPeOIeHNsT HAPKOTUIECKUX CPEACTB U IPYTUX MICUXOAKTUBHBIX
BemecTB (ITAB), monuHra u numeBsIx 100aBOK B CIIOPTE, AIKOTOJS M TaOakoKypeHus. JlomuHr
KaK MCKYCCTBEHHOE TMOBBINIEHUE (PU3NIECKOM PabOTOCIIOCOOHOCTH M €ro OTpHUIATENIbHBIC
MIOCJIEICTBUS.

Paszoen 4. Ilpogpeccuonanvro-npukiaonas gusuveckas Kyibmypa u Cnopm.
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4.1. OOmas ¢u3uveckass U CIOPTHUBHAs MOJTOTOBKA CTYJCHTOB B 00pa3oBaTeIbHOM
rporecce.

Mertoauyeckne NPUHIMIBEI (U3NUECKOro BocnuTaHus. OCHOBBI M 3Tambl OOydeHHS
nBkeHusM. Passutue ¢usndeckux xauectB. DopMupoBaHUe ICUXUIECKUX KAUYeCTB B MPOIECCEe
¢usnueckoro BocmuraHus. CrnoprtuBHas moArotoBka. CTpykTypa  MOATOTOBICHHOCTH
cnoprcMeHa. MaccoBbIil CIIOPT U CHOPT BBICHIMX JOCTHXKEHUHN, UX LIeNU U 3a1a4yi. COpTUBHbBIE
COpPEBHOBAHUSI KaK CpPEACTBO MU METOJ OOIed M CHenuaibHOM (PU3MUYECKOW IMOJIrOTOBKH
CTYICHTOB.

4.2. ®duzndeckas KyabTypa U CIOPT B MPO(eCCHOHANBHOM AesITeTbHOCTH OaKaiaBpa.

JInuHast ¥ COIMATBHO-3KOHOMUYECKAsE HEOOXOJAUMOCTh MCUXO(PH3MUECKOW MOJITOTOBKH
yenoBeka K Tpyay. Mecro IIII®II B cucremMe noAroToBKM OyAyliero cCoeruaiucra.
[IpousBoacTBeHHass (Qu3MUeckas KyiabTypa © cHopT. [Ipon3BoACTBEHHass THMHACTHKA.
OcoOenHocty BeIOOpa GOpM, METOJIOB U CPEACTB (PU3NUYECKOMN KyJIbTYphl U ciopTa B pabouee U
cB0OOTHOE Bpems crieninanucToB. [IpodunakTruka mpodecCHOHANBHBIX 3a00JIEBaHUM CPEICTBAMHU
¢dbu3uveckoil KymbTypel W crnopta. JlomomHUTENbHBIE CpEACTBA TOBBIMIEHUS OOIIEH U
npodecCHOHANBHOM  PabOTOCTIOCOOHOCTH. BnusiHue WHAMBUAYaTbHBIX OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUN (PU3MUECKOHN KYJIbTYPOH U CIIOPTOM Ha OPraHU3M.

4 O0beM yueOHOM 11 CHUILTUHBI

B GHoii DG Bcero 1 cemecTp 4 cemecTp
WL YHEOHOU pA0OTHI 3E | Akaa. 4. | 3E | Akan. 4. | 3E | Akan. 4.
OO61mas Tpy10eMKOCTh 5 79 1 36 1 36
JUCIHMILINHBI
KonTakTHasi padora: 2 72 1 36 1 36
Jlexmun 02’2 8 0,11 4 0,11 4
Tpaxtuueckie sanstis (I13) Bloe4 |ose| oz |ose| 32
Bux uTOroBoro KOHTpOJIs: 3auér 3auér
. Bcero 1 cemecTp 4 cemecTp
Br yuebnoii pagoret 3E | Acrp.u. | 3E | Actp.w. | 3E | Actp. u.
O01masi Tpy10eMKOCTh 2 54 1 27 1 27
JUCIHUILINHBI
KonrakTHasi pabdora: 2 54 1 27 1 27
TMexun %1 6 Jou| 3 |ou| 3
[Ipaktnueckue 3anarus (I13) 1é7 48 0,89 24 0,89 24
Bujg uTOroBOro KOHTPOJIs: 3auér 3auér

AHHOTANUA padoyeil MPOrpaMMbl TUCHUILIHHBI
«DJIeKTHUBHBbIE M CHUILTHHBI 110 (PU3MYECKOI KYJIbTYype U CIOPTY»

1 Heap aucuunauHbl — QopmupoBaHUEe (PUIUUYECKONW KYIbTYPHl JHYHOCTH H
CIIOCOOHOCTH HAIPAaBIEHHOTO HCIOJIB30BAaHUS PA3HOOOPA3HBIX CPEACTB (PU3UYECKON KYIbTYPHI
U CIOPTa, TypU3Ma Uil COXPaHEHUS M YKPEIUICHHsI 3I0POBbs, CUXO(PU3NIECKON MOATOTOBKU U
CaMOTOATrOTOBKH K Oyayiel mpodecCHOHATbHOU eATeTbHOCTH, OMYyYeHUH HaBbIKa B OJTHOM
13 BBIOPAaHHBIX BUJIOB CIIOPTA.

2 B pe3yabTaTe H3y4eHUs] TUCHUILIMHBI 00yYAIOUIUICS T0JIKEH:

Obnadoams clenyOIUMA KOMIIETSHIIMSIMA U WHIUKATOPaAMH UX JTOCTHKECHUS:

VK-7.1; VK-1.2; VK-1.3; YK-7.4

3uamo:

— HAYYHO-TIPAKTUYECKHE OCHOBHI (PU3NYECKON KYIbTYPhI U 3JI0POBOTO 00pa3a KU3HU;
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— BIIMSIHUE O3J0POBUTENBHBIX CHCTEM (PU3MUECKOTO BOCIUTAHHUA HA YKpEIUICHHE
3JI0POBbS, TPOPUIAKTUKY TPO(HECCHOHATFHBIX 3a00JIEBaHHI U BPEIHBIX MTPHUBHIUCK;

— CIOCOOBI  KOHTPOJII W OLEHKM  (PU3UYECKOTO  Pa3BUTHA U (PU3UYECKOU
IIOATOTOBJIEHHOCTH;

— MpaBWJIa U CHOCOOBI TUIAHUPOBAHMS MHIUBHIYAIbHBIX 3aHITUN PAa3IUYHON LIEeIeBOM
HaIPaBJIEHHOCTH;

— cnoptuBHble Tpaguuu MXTU-PXTY um. J[.M1. Mennaeneesa.

Ymemo:

— TOJ/IEPKUBATH JTOJDKHBIN YPOBEHb (DPM3NYECKON MOArOTOBICHHOCTH JUISL 0OeCIeueHuUs
MOJTHOLIEHHOW COIMATbHON U MPO(ECCHOHANBHON AeATEIbHOCTH;

— UCNOJb30BaTh  OCHOBbI  (DM3MYECKOM  KyJAbTYpHl JUIsI OCO3HAaHHOIO  BbIOOpa
310pOBbecOeperarouX TEXHOJOTUN C Y4eTOM BHEIIHMX M BHYTPEHHUX YCIOBUH pealu3aluu
npo¢hecCHOHANTBHOM JIeATETLHOCTH;

— CaMOCTOSITEJIbHO 3aHUMAThCsl (PU3NUECKON KyIbTYpOI U CIIOPTOM;

— OCYILECTBJISITH CAMOKOHTPOJIb 332 COCTOSIHUEM CBOET0 OpraHu3Ma M coOJr01aTh MpaBuia
TUTUEHBIl U TEXHUKU 0€30MacHOCTH;

— BBIMOJHATh MHAMBHUAYAJIBHO IMOJ00paHHBIE KOMILUIEKCHI MO (PU3HUECKON KyJIbType H
Pa3IMYHbBIM BUIAM CIIOPTA;

— OCYILECTBJISITh TBOPYECKOE COTPYAHMUYECTBO B KOJUIEKTUBHBIX (Qopmax 3aHITHH
¢buznyecKkoil KyJabTypoil U CIOPTOM;

— BBITMOJHATH PHUEMBI 3aIIUTH 1 CaMOOOOPOHBI, CTPAXOBKU U CAMOCTPaXOBKH.

Bnaoemy:

— CpeacTBaMu u METOJaMHU YKpEeTJIeHUS 3JI0pOBBA, ¢buznyecKoro
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJKHBIM YPOBHEM (PU3MUECKON MOJATOTOBIEHHOCTH, Ul 00ECIeUeHHsl MOJTHOLEHHON
COITMATBHOM U TTPOECCHOHAIBHOMN JIEATETLHOCTH;

— TEXHUYECKMMHU U TAKTUYECKMMHU HaBBIKAMU B OJJHOM U3 BUJIOB CIIOPTA;

— MCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHHUsS B NPAKTHUUECKOW NEATEIbHOCTH M
IOBCEIHEBHOM XU3HU.

3 Kparkoe conepxanue JUCHHMIIIHHBI

Pazoen 1. Ocnosvr nocmpoenus 0300po8umenbHol mpenuposKu.

Teopernuecko-MeToiM4ecKue  OCHOBBI  (PM3MUYECKOM  KyJIbTYypbl M CIOpTa.
CopneprkaTenbHble OCHOBBI O3J0POBUTENIBHONW (U3HMUecKkol KynbTypel U crnopTra. OCHOBHbIE
HaIpaBJICHUS: 0310pOBUTEIBHO-PEKPEATUBHOE, 03710pPOBUTEIBHO-PEAOUIUTALMOHHOE,
CIOPTUBHO-peadMIINTAlIMOHHOE, TUrueHndeckoe. IloBblieHNe (QYHKIMOHAIBHOTO COCTOSHHUS
opraHuzMa U  (uznyeckod MOAroTOBIEHHOCTH. CnocoObl perjaMeHTaluu  Harpy3Ku:
OU3KyIbTYPHO-03/I0POBUTEIIbHBIE METOJUKU U cucTeMbl. OCHOBHBIE (Da3bl 0310pPOBHUTEIBHOM
TpeHUPOBKU. OLIEHKA COCTOSIHUA 3/10POBbS U (PU3NYECKON MOJArOTOBICHHOCTH 3aHUMAIOIIMXCS
¢buznueckoit KyabTypoil u cioprom. Oynkuuronansabie mpodsl (UCC, AL, XKEJI u T.1.).

Pazoen 2. Jleuecamenvhule 603modicHocmu uenoseka — 60CRUMAanue QuaUuecKux Kayecms.

B®OCK I'TO. Metonuka opranu3aiuu u npoBeneHus BuaoB ucnbitanuid I'TO. Cucrema
B3aMMO/ICHCTBHS B cepe pusnueckol KylabTypbl U cnopra. Bocnuranue pu3nyeckux KayecTs,
oOyyaronuxcs (OTAeIbHbIE KaueCTBEHHbIE CTOPOHBI JIBUTaTEIbHBIX BO3MOXKHOCTEH YEJI0BEKA).

Paszoen 3. Memoouxa opeanusayuu u npogedeHus CnopmueHuIX COPEeBHOBAHUU U
QU3KYTLMYPHO-MACCOBLIX MEPONPUAUIL.

XapakTepUCTHKa CIIOPTUBHBIX COPEBHOBAHUM U (DU3KYIBTYPHO-MACCOBBIX MEPOTIPHUATUH.
CrnopTHBHBIE COPEBHOBAHUS, IPOBOMMBIE IO OOLIETIPUHATHIM IIpaBuiIaM. EQnHBIN KaeH apHbIi
IUTaH (PU3KYIBTYPHBIX M CIIOPTUBHBIX MEpONpUsTUil). OpraHu3aiys CIOPTUBHBIX MEPOTPUATHHA.
Onumnuiickass xaptusi. @enepanbHble (CHelMaNbHblE, HAIMOHAIBHBIE) 3aKOHBI CIIOpTE.
Knaccudukanmsi cnopTUBHBIX copeBHOBaHMH. HpaBcTBeHHBIE OTHOIIEHHS B criopre. Fair Play
(«HecTHas urpa») — Kak OCHOBAa 3TUYHOIO NOBEAEHMS B crnopre. Koaekc CiopTHBHOM ATHKH.
[Ipo¢unaktuka Hapymenuit crnoptuBHoi sTuku. BAJIA. Komeke BAJIA. MexnayHapoaHast
KOHBEHIIUA 0 60pb0e C IOTIMHIOM B CHIOPTE.

4 O0beM yueOHO# AU CUNIIIMHBI
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1 2 3 4
Bua yueOHo# padoThl Beero ceMecTp | ceMmecTp | ceMecTp | ceMecTp
Axkan. 4. | Akaa. 4. | Akaa. 4. | Akaa. 4. | AKaia. 4.
OO0mas Tpy10eMKOCTb 328 56 92 90 90
AUCUHUITUHBI
KonTtakTHas padora: 192 32 64 64 32
[Tpaktuyeckue 3anstus (I13) 192 32 64 64 32
CamocronTesnnasi padora (CP) 136 24 28 26 58
KonTakTHas camocTosiTennbHas 08 02 02 02 02
pabora ’ ’ ’ ' ’
CaMocToATEIbHOE N3yUEHUE 1352 238 278 258 578
pa3nenoB AUCIHUILINHBI ' ' ' ! !
Bua uroroBoro KOHTpoOJIS: 3auér 3auér 3auér 3auéTt
Bcero L 2 3 4
Bua yueOHoii paGoThl CeMeCTp | ceMecTp | ceMecTp | ceMecTp
Actrp.4y. | Acrp.4. | Acrp.y. | Acrp.4. | AcTp.4.
ST G IRGTS 246 42 69 67,5 67,5
AUCHHUILINHBI ' '
KonTakTHast padora: 144 24 48 48 24
[IpaxTnueckue 3anarus (I13) 144 24 48 48 24
CamocroniTesnHasi paéora (CP) 102 18 21 19,5 43,5
KoHTakTHast caMoCTOsITeNbHAS
padora 0,6 0,15 0,15 0,15 0,15
CamocTosiITeNbHOE U3yYECHHE 101,4 17.85 20,85 19,35 43,35
pa3aesioB JUCLUILTUHBI
Buja uTOroBoro KOHTpOJIs: 3auér 3auér 3auér 3auér

AHHOTaNuA padoyeil MporpaMmbl MOIYJIst
«BBenenune B MHPOPMAIIMOHHBbIE TEXHOJIOT I

1 Heap MoayJsisi — 03HAKOMJICHHE CTYJIEHTOB C TEOPETHUYECKUMHM, MPAKTUYECKUMH U
METO/I0JIOTMYECKUMU OCHOBAaMHU COBPEMEHHBIX MH()OPMAIIMOHHBIX cucTeM. B paMkax u3yueHus
MOAYNA Y CTYIEHTOB (GOPMUPYIOTCS TEOPETUYECKHE 3HAHUS W MPAKTUYECKUE HABBIKU 10
HMHCTPYMEHTAJILHBIM CPEJICTBAM MporpaMMHOro odecrneueHus. CTyqeHTbl U3y4aloT Ha MPAKTHKE
BU/JIbI UH(DOPMALIMOHHBIX TEXHOJOTHH.

3amauMm MoayJasi — IPUOOpETEeHUE CTYIEHTAMU NPOYHBIX TEOPETUUYECKHX 3HAHUU H
MPAKTUYECKUX HABBIKOB B 00JIACTH HHPOPMAITMOHHBIX TEXHOJIOTHIA.

2 B pe3yabTaTe U3y4eHus: MOAYJIsl 00yYAIOIMIiCS 10JI7KEeH::

Obaadoams cneayomuMy KOMIETCHIUSIMUA U HHAWKATOPAMU UX JTOCTHKEHHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3

3namu:

— MpOLIECCHl, METO/Abl TOHUCKa, cOopa, XpaHEeHus, OOpabOTKH, TNpeACTaBICHUS,
pacripocTpaHeHusi MHGOpPMAIMM U CIIOCOOBI OCYIIECTBICHHUS TaKUX MPOIECCOB M METOJOB
(MH(pOpPMAITMOHHBIE TEXHOJIOTHH);

— COBPEMEHHbIE MHCTPYMEHTAJIbHBIE CpPEebl, NMPOrpaMMHO-TEXHHUYECKHE IIaT(GOPMBI U
IIpOrpaMMHBIE CpPEACTBA, B TOM YHCIE OTEYECTBEHHOI'O MPOU3BOJICTBA, HCHOJb3yeMblE JUIs
peleHus 3a1a4 npopeccuoHaIbHON AEATEIbHOCTH, U IPUHIIUITBI UX pabOTHI.

Ymemo:

— BBIOMpaTh M HUCHOJb30BATh COBPEMEHHBbIE WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE W
MHTEIJUIEKTyaJbHbIE TEXHOJOIMH, HMHCTPYMEHTAIbHbIE CpeIbl, MPOrPaMMHO-TEXHHUYECKHUE
w1atpopMbl ¥ MPOTpaMMHBIE CPEACTBA, B TOM YHCIE OTEYECTBEHHOTO MPOM3BOJCTBA, IS
perieHus 3a/1a4 npopeccuoOHaNbHON AeSTEIbHOCTH;
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— aHAIM3UPOBATh NMPO(ECCHOHANbHBIEC 3a/1a4M, BHIOMPATh U HCIIOJIB30BATh MOXOIAIINE
UT-texHosorumu.

Braoems:

— HaBBIKAMU Pa0OTHI ¢ JIeXKaMu B ocHOBe U T-peniennii JaHHBIMUY;

— HaBBIKAMU TPHUMEHEHHS COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX U
MHTEIUICKTYaJbHBIX TEXHOJIOTUH, WHCTPYMEHTAIbHBIX CPEJICTB, B TOM YHCJIE OTECYECTBEHHOTO
MIPOU3BO/ICTBA, LIS PELICHUS 3a1a4 MPO(PeCcCHOHATBHON NS TeTbHOCTH.

3 Kpartkoe conep:xxanue MoayJis

1 cemecTp — OcHOBBI HHPOPMALIMOHHBIX TEXHOJIOT U

Pa3zoen 1. Beeoenue 6 unghopmayuonnvie mexnoniocuu.

1.1. CtpykTypa ONEpalMOHHBIX CHCTEM, MaKeThl MPUKIAIHBIX mporpamym, Microsoft
Office. Knaccudukanus mnporpamMmHbIX cpeacTB. CHCTEMHOE W MPHUKIATHOE MPOrPaMMHOE
obecnieuenue [1K. O630p onepanronnsix cuctem (OC). [Ipuntumne! coznanus u coctaB OC: sapo,
uHTepdeiic, npaiBepel. Kpartkas xapakrepuctuka WINDOWS, wMomyiapHBIH TpHHIUI
noctpoenust. Cpena WINDOWS: okHa, nX 35ieMeHThI, paboTa B MHOTOOKOHHOM pEXHUME.

1.2. TexcroBsiii penaktop WORD, penakTopsl MaTeMaTHUYECKUX U XUMHUYECKHX (HOPMYII.
Bo3moxHOCTH CO37aHusl 3IEKTPOHHBIX mpe3eHtanmii (Power point). Co3ganue JOKYMEHTOB
paznuuHbIX GopM (CTaHAAPTHBIX M HecTaHAapTHHIX). Co3/laHue W PEeNaKTHPOBAHHE TEKCTOBBIX
JOKYMEHTOB C MAaTeMAaTHIECKUMHU M XUMUIECKHUMHU (HOPMYIIaMH.

1.3. Tabmuunsrit mporieccop EXCEL: 0630p, THIBI U aapecaus sideek, Gpopmar siueexk,
BcTpoeHHbIe QyHKIMH, (opmatupoBanne Tabmun. EXCEL: Bo3moxHOCTH TaOIU4HOTO
penakTopa M HUCHOJb30BAaHUE €ro Ul peleHUus MHQOPMAIMOHHBIX M WHKEHEPHBIX 3ajad.
[TocTpoenue rpadukoB U quarpamm.

1.4, EXCEL. Omepammn c¢ wmaccuBamu. Pa3paboTka © peanm3amusi MPOCTEHITNX
QITOPUTMOB C UCIOJB30BAaHUEM BO3MOXKHOCTEM pemakTopa (Hax0XkJeHHE MaKCHUMaJbHOTO
(MUHUMAJILHOTO) 3JIEMEHTa BEKTOpa U MATPHUIlbl, HAX0XICHUE CYMMBbI 3JIEMEHTOB BEKTOpa U
MaTpUIIbl, BBIYMCIIEHWE MATPUYHBIX BBIpaXKEHHI). PerieHne BBIUMCIUTENBHBIX 3a7ad C
ucrnoar3oBanueM Tabnuil. Pemenne CJIAY ¢ ucnons3oBanueM oOpaTHOM MaTpPHUIIBL.

1.5. EXCEL TIloctpoenne rpadukoB u jguarpamm. Pacder (QyHKIIMOHAIBHBIX
3aBUCHUMOCTEH U MOCTpOEHHE TrpapuuecKux H300paKeHH C UCHOJb30BAaHHUEM CTaHAAPTHBIX
¢byakuuii EXCEL u mactepa gynkmnuii. [TocTpoeHre moBepXHOCTEH ¢ MCIOJb30BaHUEM MacTepa
nuarpamm. [loctpoenue nuHui TpeHa.

Pa3zoen 2. Aneopummol u ocroswi npoepammuposanus Ha szvike MATLAB.

2.1. Anroputmbl, THIbl anroputMmoB. [lonsTue anroputma u ero cBoiictBa. CrocoObl
3aMucy ajiropuTMOB. MOAYIBHBIM NPUHLHUI TOCTPOEHUS AJITOPUTMOB U mporpamm. Ilaker
kommbloTepHOo MatemMatukun MATLAB. XapakTepucTUKH S3BIKOB  ITPOrpaMMHUPOBaHUS.
DBOMIONUS U KIAacCU(pUKAIUS S3bIKOB NMPOrPAMMUPOBAHMS, UMIIEpATHUBHbBIC, (DYHKIIMOHAJIbHBIE,
JoTUYecKre, 00bEKTHO-OPUEHTUPOBAHHBIE, NX KOMOMHAIMU. [[OHATHS TpaHCIAINY, KOMITUIISILINY,
UHTEPIPETANH, UX pa3iuuus. S3bIKM MNPOrpaMMHPOBAHUS BBICOKOTO YpoBHs. CTpyKTypHOE
porpaMMHpoBaHKe, ero ocobernnoctd. O030p MakeToB KOMIbIOTEpHON Marematuku — Matlab,
Mathcad, Mathematica.

2.2. Cpena  MATLAB. OcHOBHbIE CTPYKTyphl Y  TPUHLUIBL  CTPYKTYPHOTO
IPOrpaMMHPOBAHUs, WIUTIOCTpalus. ba3oBele anropuTMHuUecKue KOHCTPYKLUHU (CleJOBaHUE,
BETBJICHUE, MTOBTOPEHHUE), UX peanu3zauuu. OnepaTopsl s3plka nporpammupoBanuss MATLAB.
OcHoBubie pemarenu (Solvers) MATLAB s peanu3alud BBIYHACITHTENBHBIX alTOPHUTMOB.
bubnuroTeka cranaapTHeIX GYyHKIMH size, length, numel, zero, ones, linspace, sum, abs, Sin, oS,
exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenne rpadukoB (YHKIUM OJHOW M JIByX IEpeMeHHBIX. lcronb3oBaHue
¢bynkuuit plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpapukon
(3aroJioBKM, MOJMUCHU IO OCAM H TIp.).

2.4. Onepan HaJ, MAacCUBaMM: BEKTOPaMU M MaTpUIAMH - CIIOKEHUE, YMHO>KEHHE,
TpaHCIIOHUpOBaHUe, oopaineHue (iNV), Beraucienue Hopmbl (NOrm), paunra (rank) u onpenenurens
marpuisbl (det). ATropuT™MbI HaX0KACHUSI MAaKCUMAaIbHOTO, MUHUMAJIBHOTO JJIEMEHTa B MacCUBE,
aJITOPUTMBI COPTHPOBKH U UX peanusanus (Hanpumep, Selection Sort).
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Pa3zoen 3. Yucnennvie memoowl. Peanuzayus npocmetiwiux ancopummos 8 cpedeMATLAB.

3.1. YucneHnnsle METOMABI, XapaKTEPUCTHKA M WX OCOOCHHOCTH, MOHSATHE CXOAMMOCTHU
MeToJa. DJIEMEHThl TEOPUH NOTPEIIHOCTEH, KIacCH(UKAlUs IMOTPEIIHOCTeH, abCcoMoTHas U
OTHOCHTEJIbHAS TIOTPEIIHOCTD, MOHATHE (YHKIIUU HOPMBI. BBeeHNE B CTaTUCTUKY. AJTOPUTMBI
JUISL CTATUCTHYECKOH 00paboTKK HH(pOpMaIMK (BBIYUCIICHIE TOYSYHBIX M MHTEPBAIBHBIX OILIEHOK
pe3ynbTaToB HM3MepsieMoil BenuuuHbl), ux peanuszauuu B [IKM MATLAB. Hcnonb3oBanue
bynkumic min, max, median, var, polyfit, polyval.

3.2. [Ipubmmxenne ¢pynkiuii. MaTepnionsanus MHorowieHamu. KycodHasi HHTEPIIOJIALUS
(crmaiin). Onenka norpemHocTH. Oynkuun MATLAB ans pabotsl ¢ MHorowieHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. Berunciienue onpeneneHHbIX UHTETPAIOB, AITOPHUTMBI METOAOB MPSIMOYTOJIHHHUKOB,
Tpanenuii 1 CHUMIICOHA, OIIEHKa MOTPEITHOCTH METO0B. Peann3anus aaropuTMOB YUCICHHBIX
METO/I0B BBIYUCIIEHHUS ONIpeieTICHHBIX UHTerpasoB B cpeae MATLAB, npuMeHeHnecTaH 1apTHBIX
bynkumii trapz, quad, integral.

3.4. ViccnenoBanne (QyHKIMH OJHOW IMEepeMEHHOW. PelieHWe HEIMHEHHOTO YpaBHEHHS
f(x)=0. Otnenenue KopHEW. ANTOPUTMBI YTOYHEHHS KOPHS (METOJ MOJIOBHHHOTO JCJICHWUS,
HrroTona, mpoctoit urepanuu). CpaBHUTEIbHbIE XapaKTEPUCTUKH. Peanu3anus airopuTMoB B
cpene MATLAB 1o 6510k- cxemMaM ¥ ¢ HCTIOJIb30BaHUEM perareneii roots, fzero.

3.5. UccnenoBanme ¢yHkumu onHOM mepeMeHHOM. [lomck »kcrpemyma (yHKIHH
BbraucnuTenbHbIE anTOPUTMBI HAXOXKICHHS JIOKATBHBIX U TIIOOATBHBIX SKCTPEMYMOB (METOJ
JIeNIeHUs1 OTpe3Ka MOIojaM, METOJ 30JI0TOTO CEYEHHs), UX peaju3aluu 1Mo OJIOK- cXeMaM M C
ucnoJsib3oBanueM pematens fminbnd B cpene MATLAB.

Pa3zoen 4. Komnvromepuoie cemu. bazvi 0anmwix.

4.1. KoMnbIOTepHBIE CETH: TOIOJOTHU CETEH, MX XapaKTePUCTUKH. TOTOJIOTHH CeTeH:
3Be3[Hasl, IIMHHAs, KojbleBas. CeTu 3aKpbITOrO THUIA: JIOKAIbHBIE U paclpelielieHHbIE CETH,
KopriopaTuBHble ceTu. IIporpamMMHO-TexHHMuYeckoe oOecmedeHue: aapecanus, ONepalroHHAs
CHUCTEMa, aJanTepbl, ApalBEpHl, MPOTOKOJBI (OCOOBIE SI3bIKM, HA KOTOPHIX OOMEHUBAIOTCS
uHbopMarreii KOMIbIOTEphI B ceTH, Hanpumep, TCP, TCP/IP, UDP).

4.2. I'mobGanbubie cetu pasmuuHoro Macimraba (WAN —Wide Area Net, MS Network,
Internet). Bosmosknoctu cetu HMutepHer, Cucrema TeneKOH(pEpPEHIHMNA. DJIEKTPOHHAS MOYTa.
Hoctyn k wuHbopManMoHHBIM pecypcam. 3ammurta uHpopmauuu. [lonstue Oe3zomacHOCTH
KOMITBIOTEPHOU HH(pOpPMAIMK: HAJAEKHOCTh KOMIIBIOTEpA, COXPAHHOCTHh IAHHBIX, 3alllUTa OT
BHECEHHUS M3MEHEHHWIl HeynoJaHOMOYeHHbIMM 50 InuamMu, coxpaHeHHE TailHbl MEPEenucKd B
ANIEKTPOHHOU CeTH ANITOPUTMBI 3aIIUTHI HH(OPMAIIUU: METOIbI 3aIIUThI, KOMIIbIOTEPHBIE BUPYCHI
u 6oppba ¢ HUMH. MeTonbl peaau3aluuy 3aluThl WHGOPMALMU: MPOrpaMMHBIE, allapaTHbIE,
OpraHU3aIMOHHBIE.

4.3. ndpopmarmonnsie cuctembl. CUCTEMBbI yrnpaBieHUs OaHKaMu U 0a3aMU JaHHbBIX.
Pensumonnas monens naHHbIX. CTpyKTypa 3amucH, MeToAbl AocTyna K uHpopMmanuu. OOMeH
JaHHBIMU ¢ apyruMu npunoxeHusiMu WINDOWS: TekcTOBBIME pelakTOpaMu U IEKTPOHHBIMU
TabJIMLIaMU.

4.4, Pensunonnas 6a3za ganHeix ACCESS. I'maBHOe OKHO, MEHIO KOMAaHJ, IaHEb
uHcTpyMeHTOB. Co3aHue U OTKpbITHE 0a3bl JaHHBIX. BBOJ U pelakTUpOBaHNE JAHHBIX B PEKUME
TaOAMIBI W peXUME KOHCTpykTopa. DopMHpOBaHME 3alpocoB. 3ampochl MPOCThIE U
MHOTOTabIUYHBIE, 3alpochkl ¢ ycinoBuaMu. Coznanue oTyeToB U (opM. TexHoI0rus peanu3auu
npocteiimux 3ana4 cpencrsamu CYBJ] ACCESS.

2 cemectp — [IpoduabHoe mporpaMmMHoe odecrnedeHue JAJsi pelieHus 3a1a4
npogeccHOHAIBHON AesITeIbHOCTH
Paszoen 5. IIKM Python u ocobennocmu e2o peanuzayuu 015 peueHus pacuemnsix 3a0a4
8 HAHOUHIICEHEPULL.
5.1. OObEeKTHO-OPHEHTHPOBAHHBIM  SI3BIK  IporpammupoBanus  Python:  o63op.
Oco0eHHOCTH U CBOMCTBAa 00BEKTHO-OpHEeHTHpOoBaHHOTO nporpammupoBanus (OOII). Co3nanue
U ucrosib3oBaHue auctpudytuBa Anaconda. Mudpactpykrypsr Spyder, Jupiter, crpykrypa
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si3bIka. OCHOBHBI€ CTPYKTYPBI JIaHHBIX (CIHCOK KOPTEX, OOBEKThI) M OIEpaliyd HaJ HUMH.
Anroput™Mbl. OCHOBHBIE AJITOPUTMUYECKHE KOHCTPYKLIUHU (CIIEIOBAaHUE, BETBIICHUE, LIUKIIBI) U UX
peanuzanus B Python.

5.2. Benenue B mporpaMMupoBanue Ha si3bike Python. CtpykTypa mporpamMsl, OTCTYIIBI,
MOJYJIH, OnepaTtopsl, PyHKIMK (MMEHOBaHHBIC U aHOHHMHEIE), 0COOCHHOCTH. CTaHAapTHBIC U
HecTangapTHbie QyHkuuu Python (oOmiero HaszHaueHus, MaTeMaTHUECKHE, 00pabOTKa CTpOK,
BBO/I/BBIBO/I).

5.3. PazpaboTka anropuTMoB, MpOTpaMMHUPOBAaHUE M OTJIaAKa mporpamm Ha Python (B
cpene Spyder). Ynpasnstonue konctpykuuu If, for, while.

5.4. O630p MpeIMETHO-OPHUECHTUPOBAHHON OMOIMOTEeKH Moayied Python mist HaydHBIX 1
WH)KEHEPHBIX BbIYMCICHUH SciPy (Momymu scipy m numpy, a Taxke matplotlib), cpaBaenue c
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy /7151 BEKTOPHBIX U MaTpPUUYHBIX BBIYMCIECHUN
ndarray. OcOOEHHOCTH BBITIOJIHEHHS JCHCTBHI HaJ MAaTpHIaMHu (CJIOKEHHE, BbIYMTAHHE,
YMHOK€eHUe, oOpaiieHue) Ha si3pike Python. MHdopmamonnsie matpuynbie GyHKIMU (HOpMa,
ornpenenuTenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u 1p., HHIEKCHPOBaHHUE,
MaTpryYHOE Ipou3BeeHue 1 PyHKIMU Mo xyist numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ ucmons3oBanuem mosayins matplotlib. @yHkiun
moayast matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka
rapaMeTpoB M aHHOTUPOBAHUE TPAPUKOB.

Pazoen 6. Memoowl evruuciumenvrou mamemamuxu. OCHOBHble dManvl peueHus 3a0ay
Ha DBM. Pewenue cucmem nunetinvix anreeopaudeckux ypasuenuti (CJIAY).

6.1. TIpssMble W WTEpPAIMOHHBIC YHUCICHHBIC METOJBI. DJIEMEHTHI TCOPHH ITOTPEITHOCTEH.
[Tonsatue HOpMBI. OCOOCHHOCTHM MaMIMHHOW apudMeTUKH (KpaTkuii ToBTOp). OCOOEHHOCTH
BBITIOJIHEHUS JEHCTBUI HaJ MaTpullaMu (ClIOKEHHEe, BIYUTaHHE, YMHOKEHUE, oOpalleHue) Ha
s3b1ke Python, nadopmarorabie MaTpudHbIe QyHKIMK (HOPMa, ONIPEACTUTEIb, PAHT).

6.2. Pemenue cucrem nuHeWHBIX anreOpamveckux ypaBHeHuil (CJIAY). IlocranoBka
3amaun. [lorpemHocTr. MeTOapl ¢ HMCMOIB30BaHMEM OOpPATHOW MATpPUIBI U METOJ TMPOCTHIX
uteparuii. Pemenune CJIAY B Python ¢ ucmons3zoBannem moxayneir numpy.linalg u scipy.linalg.
u ¢yukimit det, rank, inv, cond, norm, solve.

6.3. O630p meromoB pemenuss CJIAY. BerumcnurenbHas yYCTOMYMBOCTH, CXOJAMMOCTD
MeTo10B. OOYCIOBICHHOCTh CUCTEMBI JIMTHEHHBIX anredpandeckux ypaBHeHuit (CJIAY) u uucio
00yCIIOBICHHOCTH.

Pazoen 1. Obpabomxa pe3yromamos uszmeperus 00HOU Genudunsl. Ilpubaudsicenue
@YHKYUU MHO2OUIEHAMU C OOHOU He3aB8UCUMOU nepemeHHOU. Pewenue cucmem HenuHeumbix
ypasuenuii (CHY) uucnenuvimu memooamu.

7.1. O06paboTka HKCHEPUMEHTAIbHBIX TaHHBIX. TOUEUHbIE W HHTEPBAIbHBIC OIECHKHU.
Oynkuuu Python. Onpenenenue kputepust CThIOACHTA.

7.2. llpubnuwxenue ¢GyHkuuii. MeToabl HHTEPHOJSIMN 3aBUCUMOCTEH C  OJIHOM
HE3aBUCUMOM MepeMeHHOM. MIHTepnoIaunonHbii MHOTOWICH Jlarpamka, peanu3anus B Python.

7.3. Ilpubnuxenne ¢yHkumii. MeToabl anmpoKCUMalMKM 3aBUCUMOCTEH C  OJIHOM
He3aBHUCHUMOU mepeMeHHol. Mero HauMenblnx kBagpatoB (MHK). Mcnons3zoBanue QpyHkuunit
Python mns anmpokcumanmu u  MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsq_linear.

7.4. AnropuTMBI METOIa MPOCTOM uTepanuu U Metoga Herotona - Padcona mist perenus
CHY. CxopocTh CXOJAUMOCTH, OIICHKH TIOTpeHOCTH. Peanu3sanus Meto108 B Python.

7.5. MeToaMKa WCHOJB30BaHMS pemareieid B Moiayiae SCipy.optimize, ¢yHKImH
root_scalar, root.

Paszoen 8. Pewenue 3a0au mHocomepHOU ONMUMUZAYUU YUCTEHHLIMU Memooamu. Ananu3
U pewierue OugdepenyuanbHblX YpasHeHull YUCIeHHbIMU MemoOamu.

8.1. Kimaccudukanus 3agady ¥ METOJOB ONTHUMH3AIMHU. MeTOJ TpaJueHTHOTO CITyCKa.
Mertoa neopmupyemMoro MHOTOrpaHHuKa. Peanusaius metonoB B Python.

8.2. Berpoennsie Meto sl SCIPY. BeiOop peraresns B Mmoayne SCipy.optimizeBcrpoenHbie
MmeTo bl SciPy, dynkiuu minimize_scalar, minimize.
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8.3. AnropuT™MbI MeTO/10B perienus auddepeHnnanbHeIX ypaBHeHUH. MeTo sl Ditnepa u
ero Mmoaudukanuu. Peanmsanus meronos B Python. Beibop perrarens B Mmoayse scipy.integrate,

¢dbyskum solve ivp, solve bvp.

4 O0beM Moy M BUABI Y4eOHOI padoThI

Cemectp
Bcero
Bz yue6Hoii paGoThi 1 cemectp 2 ceMecTp
3E Axap,. 3E Axapn,. 3E Axapn,.
q, q, q,
OO0uasi Tpy10€eMKOCTb MOIYJIst 6 216 4 144 2 72
KonTakTHasi padoTa — ayiNTOPHBIE 3aHSITHUSI: 3,78 136 2,36 85 1,42 51
B TOM 4ncJje B (popMe NPaKTHYECKOI MOATOTOBKHU | 1 36 0,50 18 0,50 18
Jlexruu (J1) 0,47 17 0,47 17 - -
[Tpaktuueckue 3austus (113) 1,42 51 0,94 34 0,47 17
B TOM 4ucIe B (hopMe npakTrueckoit nmoarorosku | 0,50 18 0,25 9 0,25 9
JIaboparopubie padoTs (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4ucIe B (hopme npakTrueckoit nmoarorosku | 0,50 18 0,25 9 0,25 9
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
CaMoCTOSATeIFHOE U3YUSHHUE PA3JICIIOB MOIYJIS, B TOM
YHCIIC TIOJITOTOBKA K MTPAKTUYCCKUM 3aHATHSIM, 121 | 438 0,64 23 0,57 208
abopaTOpHBIM paboTaM, MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, IPYTHE BHJIBI CAMOCTOSTEIHLHOU PabOThI
KoHTakTHas camocTosTeNbHas paboTa 0,01 0,2 - - 0,01 0,2
Buabi koHTpOJIS
3auer - - + +
IK3aMeH + + - -
KonTtakTHas paboTa — MpoMeXyTOUHAs aTTECTAIIHS 0,4 0,4 -
1 1 -
CaMoCTOSATETEHO U3yYEHUE PA3CIIOB MOTYJIS 35,6 35,6 -
Buja uToroBoro KOHTpOJIs: DK3aMeH 3auer
Beero Cemectp
Btz yue6Hoii paboTsI 1 cemectp 2 cemecTp
3E Acrtp. 3E Actp. 3E AcTtp.
q, q, q,
OO0u1ast Tpy10€eMKOCTh MOILYJIsI 6 162 4 108 2 54
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHS: 3,78 102 2,36 63,75 1,42 | 38,25
B TOM YHcJe B (popMe NMPAKTHYECKOi MOAT0TOBKH 1 27 0,50 13,5 0,50 13,5
Jlexruu (J1) 0,47 | 12,75 0,47 12,75 - -
[Ipaktuueckue 3austus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4Hclie B hopme npakTudeckoit nmoaroroku | 0,50 13,5 0,25 6,75 0,25 6,75
JlaGopaTtopHubie padoTsI (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM uucIe B hopMme npakruueckoit noarorosku | 0,50 13,5 0,25 6,75 0,25 6,75
CamocrositesbHas padora (CP) 1,22 33 0,64 17,25 0,58 | 15,75
CaMmocTosaTenbHOE U3YUEHUE Pa3/IeIOB MOIYJIS, B TOM
YHCIie TIOJITOTOBKA K MPAKTHYECKUM 3aHATHSIM, 121 | 32.85 064 | 17.25 | 057 156
nabopaTopHBIM paboTaM, MOJArOTOBKA K TEKYIIIEMY
KOHTPOJIIO, IPYTHE BUJIBI CAMOCTOSATEIHHON pabOThHI
KoHnTakTHas camocrosiTensHas padoTa 0,01 0,15 - - 0,01 0,15
Buabl koHTpOJIS
3auer - - + +
Ix3aMeH + + - -
KoHTakTHas paboTa — MpOMEXyTOUHAs aTTECTALUS 1 0,3 1 0,3 - -
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CaMOCTOATENBHO U3YUEHHE PA3IENOB MOIYIIs | 26,7 | 26,7 |

Bua urorosoro KOHTPOJIA: JK3amMeH 3auer

AHHOTaI U padoyeil MPOrpaMMbl AU CHUIJIHHBI
«BBeleHHE B HAHOMHKEHEPUI0»

1 enap AMCHUNMIMHBI — W3YYCHHE OCHOBHBIX IOHITHA M METOJIOB HAHOWH)KCHEPHH,
M3YYCHHE CIOCOOOB TONYYeHHS W TPeOOBaHWU K HAHOCTPYKTYPHPOBAaHHBIM MaTepuaiaMm Hu
HaHOMAaTepHaJiaM, a TakKe MX MPUMEHEHHUE B (papMmareBTHKe, OMOTEXHOJOTUA U XUMHUYECCKON
TEXHOJIOTHH.

2 B pe3yabTaTe H3y4eHUs] TUCHUTINHBI 00y YAOUIUICS T0JIKEH:

Obnadams ClenyONMMA KOMIIETCHIIUSAMU U UHAUKATOPAMH UX JOCTHXKEHUS:

OIIK-1.7; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.2; OIIK-7.3

Suame:

— OCHOBHBIE  ITOHATHS, OTIpe/IeIICHUS, KJIaCCH(HKAITIH, UCIIOJIb3yeMbIC B
HAaHOWHKCHEPHH,

— OCHOBHBIC METO/IbI ITOJTYUSHUS PA3TMIHBIX HAHOMATEPHUAJIOB;

— OCHOBHBIC ITOJIXOJIbI K MOJICTTUPOBAHUIO HAHOCTPYKTYD;

— OCHOBHBIC THITHI aHAJTUTHYECKOTO O0OPYIOBaHUs, MCIOIL3YEeMOIO MPHU padoTe ¢
HaHOMAaTepUATAMH;

— OCHOBHBIC 00J1aCTH TPUMEHEHHSI HAHOMATEPHAJIOB;

— OCHOBHBIE ACIIEKThI, CBSI3aHHbIE C O€30MacCHOCTHIO MPH MOJIYYEHHUU U paboTe C
HaHOMAaTepUAIAMH;

Ymems:

— CaMOCTOSITEIPHO MPOBECTH KIACCHU(PUKAINIO HAHOCTPYKTYPHPOBAHHOTO MaTepHalia U
JIaTh PEKOMEHJAIMM, Ha KAaKOM aHAJIUTHYECKOM OOOpYIOBAaHWHM MOXKHO OIICHUTH (PH3UKO-
XUMHUYECKHE U CTPYKTYPHBIE CBOMCTBA ATOTO MaTepuaa;

Bnaoemw.:

— HaBBIKAMHU K COOpPY, aHAIM3y W CHUCTEMAaTH3aIlluu MHPOPMAIMH 0 PaccMaTpUBACMOM
TEMaTHKe.

3 KpaTkoe coaep:kanue 1 CHUNITHHBI

Beeoenue.

[Ipenmetr m Metonbl n3ydaeMoi nucuuiuiMbbl. Llenn u 3agaun kypca. Onucanue
OCHOBHBIX pa3fiesioB Kypca. CTpyKTypa Kypca U IIpaBuiia peUTHHTOBOW CUCTEMBI.

Pazoen 1. Hanoundgwcenepusi 8 mexnonocusx npou3o0Cmed 1eKapCmeeHHbIX CPeoCcma,
OuomexHoi02UU U MaAmMepuano8 MeOUYUHCK020 HA3HAYeHUs.

1.1. OCHOBHBIC OMpEICICHUS W TOHATHS B HAHOWH)XKEHEpPHH. MeCTo O0O0BEKTOB
HAaHOMETPUYECKOro MaciuTaba B OKpyXkarolieM Mupe. Bo03MOXHOCTH HaHOTEXHOJOTHUH.
OcHoBHbBIE HallpaBJCHUsA B NMPUMEHEHMHM HaHoTexHosoruil. Kmaccudukauus HaHOCTPYKTYp U
HaHOMaTrepuaioB. HampapiieHus pa3BUTHSL.

1.2. Hanoumwxkenepust s ¢dapmaneBTUKH. HaHowacTHIBI Kak CpelIcTBa JOCTaBKU
JIEKapCTB M KaK HOBas (popMa JICKapCTBEHHBIX IpernapaToB. HaHopa3MepHbIe CHCTEMBbI IOCTaBKH
JIeKapCTBEHHBIX BellecTB. CUCTEMBI JOCTAaBKH Ha OCHOBE HAHOTPYOOK M HaHOCHED.

1.3. CBsi3p HaHOMHXKEHEPUH W XUMUYECKOW TexHosnoruu. llomydeHne HaHOYACTHUIl H
HaoMmaTepuaioB aucreprupoBanueM. @DopmupoBaHue dyacTtuil. [IpuMepsl HCHOIB30BAHUS.
HaamonekynspHbie CTPYKTYpHI.

1.4. HanounxeHepusi B MEIOUIIMHE W Il MaTepHUaJoB METUIIMHCKOTO Ha3HAYEHUSI.
Hanoananutndeckas nporeomuka. buocencopHas HaHoquarHocTuka. HaHOYMmIbBl B MOHUTOPUHTE
COCTOSIHUSI TOJIOBHOTO MO3ra. HaHOMHCTPYMEHTHl M HaHOMaHUIYIATOPbl. HaHoTexHoNoOTHH B
pereHepaTuBHON MEHIIHHE.

Pa3zoen 2. Memoowt modenuposanus u npoecpammusie naKemol 0Jisk HAHOUHHICEHEPUL.

2.1. MaremaT4eckoe MOJICIHPOBAHUE HAHOCTPYKTYp. MHOTOYpOBHEBas CTPYKTypa
W3YYEeHUS HOBBIX MarepuasioB. KBaHTOBash XuUMHs M MOJEKyIspHas AUHaMuKa. Meroa MonTe-
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Kapno. Tennenuu pa3sutus HaHOMOAEIUPOBaHUs. MoieapoBaHue CTPYKTyp HMaccolepeHoca
B HUX.

2.2. [IporpaMMHBbIe TMakeThl Ui KOMIIBIOTEPHOTO MOJCITUPOBAHUA HAHOCTPYKTYP.
Kiterouno-aBromarHoe MoaenupoBanue. MoaeMpoBaHue CBOMCTB XMMUYECKUX COCIMHEHUU U
Ouonornyeckux BemiecTB. [IporpaMMHBI KOMIUIEKC JUIsl MPOTHO3UPOBAHUS PACTBOPUMOCTH B
CBEpXKpUTHUECKUX (miongax OTeyecTBEHHbIE M  3apyOeKHBIE MPOrPAMMHBIC IAKETHI.
MonenrpoBaHue CTPYKTYp U MaccolepeHoca B HUX.

Pazoen 3. Memoowi nonyuenuss HaHOCMPYKMyp U HAHOMAMEPUATIO8.

3.1. HoBble HAaHOCTPYKTYpHUpPOBAaHHBIE MaTepHalibl — asporenu. OnpeeneHne u CBOMCTBA
asporens. Kimaccudukammst adporeseid. 30J1b-Tellb TPOIECC IS TIOTYICHHS adPOTeIICH.

3.2. Heopranmueckue asporenu. Kraccudukanumss  HEOpraHMYECKHX  adporesnieil.
Heopranuueckue a3poreny Ha OCHOBE JUOKCHJIA KPEMHHU, METOJIbl UX IOJIyYE€HHUs U CBOMCTBA.
OcHOBHbIE HaNpaBJIEHUS UCIIOIb30BaHUS.

3.3. Opranmnueckue adporenu. Kmaccuduranms. Mertonsl momydeHus. Asporenud Ha
OCHOBE XHUTO3aHa. adporejd Ha OCHOBE anbruHata HaTpus. OCHOBHBIE HaIlpaBJICHUS
HCIO0JIb30BAHUS.

3.4. Tubpuaneie adporenn. Knaccudukamms u coiictBa. Metoapl mosrydeHus. OCHOBHBIE
HaIpaBJICHUS UCIIOJIb30BaHUSI.

3.5. Ceepxkpurnyeckas (GIFOHI U TOTyYeHUsT adporeseir. CBEpXKpUTHIECKUH (DITrouI.
PeaxTop BbICOKOTO naBieHus. CTaany NPOBEACHUS CBEPXKPUTHYECKON cymiku. Mcnonb3oBaHue
CBEPXKpUTHUYECKOTO (prona B MeauiuHe U hapmareBTrke. CBepXKpUTHUECKAsl aICOPOITHSL.

Pa3zoen 4. Ananumuueckue memoovi 8 HAHOUHICEHEPULL.

4.1. CtanmapTsl, TpeabsABIseMble K HAHOTeXHOJOTHH. (OCHOBHBIE  CTaHIAPTHI
HaHOTEXHOJIOTHH.

4.2. AHanmuTHYECKUEe METO/bl MCCIEeJOBaHMsA B HaHOMH)KeHepuu. [IpocBeumBaromas u
CKaHMPYIOLasi 3JIEKTPOHHAs MMKPOCKOIHUH, OCHOBHBIE ONPEAETICHUS M MPUHLUNBI pabOTHI.
CkaHupyromas 30HI0Basi MHUKPOCKOIMs, OCHOBHBIE OINpPEAENEHUs M MPUHLUNBI pabOTHI.
HonHomnoneBass MUKPOCKOIIHS, OCHOBHBIE ONIPEAETICHNs U IPUHLIUIBI paboThl. DOTOAIMHUCCHOHHAS
U PEHTI€HOBCKasl CIIEKTPOCKOIHS, OCHOBHBIE ONPENENICHHs U IPUHIUIBIPAO0THl. PEHTreHoBCKast
nudpakToMeTpusa. AHanM3 pasMepa 4acTUI[ U J3€Ta-MOTEHLMaNa, OCHOBHBIE ONPEACICHUS U
OpUHLUIOBL  paboThl.  Mukpodumrongasle  aHanuTudyeckue  cucremsl. Kitaccuduxanus.
[IpenmymectBa. MukpoduitonHbie ynnbl. JleTekTupoBanue B MUKPOQIIIOUIHbBIX YHIIAX.

Pazoen 5. besonacnocmv obpawenus ¢ Hanomamepuaiamu U pucku om ux UCno1b308aHUs
8 JHCUBLIX CUCMEMAX.

5.1. 3MeHeHue cBOMCTB MaTepuasoB IIpH Mepexojie K HaHopa3zmepam. [lpeumyiectsa u
PUCKM HAHOTEXHOJOTMH. MuKpo- M HaHOOOBEKThl BOKpYr Hac. HanoduOpuiiel acOecra.
[Tpuonsl. YraepoiHble HAHOTPYOKH M HAHOYACTUILIBI AMOKCH 1A KpeMHMs. HaHouacTuipl inokcua
THUTaHa ¥ OKcHuJa HUHKA. OyHKIIMOHAIU3UPOBAHNE HAHOYACTHL.

5.2. be3onacHOCTb ~ NpUMEHEHUs  HaHoMaTepuanoB.  DakTopel  MOTEHLUUAIBHON
TOKCHUYHOCTH HaHoyacTul. [lyTM NpOHMKHOBEHMs HaHOYACTUL B OpraHusM. Bzaumonelicteue
HaHoYacTull C KiIeTkamu. PacnpeneneHue HaHoyacTUIl B oOpraHax M TkaHsax. [IpoGiema
cepTU(UKALUA HAHOYACTHII.

4 O0beM yueOHOM 1M CUMILIHHBI

Bup yueOHo# padoTsl Obbem auenumannbt
3E Akap. 4. | Actp.u4.

OO0masi Tpy10eMKOCTb 1M CHUILIUHBI 3 108 81
KonTakTHasi padora — ayiuTOPHBIC 3AHATHS: 1,33 48 36
B TOM 4HcJje B GopMe NPAKTHYECKOl MOAT0TOBKH 0,33 12 9
Jlexun 0,89 32 24
[IpakTuaeckue 3anarus (I13) 0,44 16 12
B TOM 4HucIIe B popMe MPAKTUYECKON OArOTOBKU 0,33 12 9
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CamocroniTe/ibHasi padoTa 1,67 60 45

KoHrakTHas camocrosiTenbHas padora 167 0,4 0,3
CaMOCTOATENbHOE N3YYEHHUE Pa3/IeiOB TUCIUIUINHEI ’ 59,6 44,7
Buja uTOroBoro KOHTpoOJIA: 3a4éT ¢ oneHKOM

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«MartepuanoBeieHHEe HAHOMATEPUAJIOB U HAHOCUCTEM»

1 leab QMCUMILUIMHBI — OBJIAJICHUE TEOPETUUECKUMHU OCHOBaMHU (hyHJIAMEHTAIBHBIX
CBOMCTB MaTe€pHasoB, BKIOYasi MaTepuaibl HAHOMETPOBOTO JUAIMA30HA.

2 B pe3yabTaTe H3yYeHUs] TUCHUTLINHBI 00yYAIOLIUICA T0TKeH:

Obnadams ClenyONMMUA KOMIIETCHIIUSMU U UHIANKATOPAMH UX JOCTHXKEHUS:

OIIK-1.4; OIIK-1.7; OIIK-6.2

3uams:

— OCHOBHBIC MOHSATHUS U XapaKTEPUCTUKH MaTEPUAIOB 1 HAHOMATEPHAJIOB;

— TEOPETUYECKHE aCEKThI CIeNU()PUUeCKrX CBOMCTB HAHOMATEPUATIOB (pa3MepHBIA
3¢ deKT, KBAaHTOBOE OIpaHUYECHUE, IPPEKT TYHHEIUPOBAHUS).

Ymemo:

— WCIIOJIH30BaTh OCHOBHBIC TIOHATHS M OMPENCTCHUS JUCIHUIUIMHBI TIpH (HOPMUPOBAHUHT
yrayOnE€HHBIX 3HAaHUH B cpepe HAaHOUHKEHEPUU;

— 000CHOBBIBaTh CHENU(PUUECKHE CBOWCTBA HAaHOOOBEKTOB (IMOBEPXHOCTHBIE CBOMCTBA,
OTNITHYECKHE CBOMCTBA, MArHUTHBIC CBOMCTBA).

Braoems:

— Kaccudukanuen MaTepruaioB 1 HAaHOMATEPHUAJIOB, 3HAHUAMH 00 00JIaCTAX MX
MIPUMEHEHHSL.

3 KpaTtkoe conep:xanue JMCHUNIHHBI

Beeoenue.

[Ipenmer u MeTO bl U3yd4aeMON NUCIUIIIMHBI. MEXIUCIUIIMHAPHBIA XapaKTep HAYKU O
Marepuaiax M HaHoMarepuanax. OnucaHue OCHOBHBIX pa3ienoB aucuMIUIMHBL. [IpaBuia
PEUTHHTOBOM CUCTEMBI.

Pa3zoen 1. Knaccugukayus nanomamepuanos u HaHOCUCMEM.

Knaccudukanuss HaHomarepuasioB U HaHocucteM. Mcrtopuueckast crpaBka. O6Giactu
UCIOJIb30BaHUs HaHoMmartepuanoB. OcHOBHbIe MOHATHS U omnpeaeneHus. Kiaccudukanus
HAaHOMATEPHAJIOB U HAHOCTPYKTYp MO padMepHOCTH. OCOOEHHOCTH HAHOOOBEKTOB PA3IUYHOU
pa3MEepHOCTH.

Pazoen 2. Teopemuueckue acnekmvl cneyuguueckux ce0UCME HAHOMAMEPUANLO8 U
HAHOCUCTEM.

Teopernueckue acmekThl crenu(PUUECKUX CBOWCTB HAHOMATEPUAIOB W HAHOCHUCTEM.
Pasmepnsbiii adpdexr. KBantoBoe orpanunyenue. DPpdext TyHHenupoBaHus. [loBepXHOCTHbBIE
cBoiictBa. TepmoauHamMuka TOBEpXHOCTH. AbOcopOuus, anresus, karaau3. (OcoOEHHOCTH
ONTUYECKUX CBOUCTB. OCOOEHHOCTH MarHUTHBIX CBOWCTB. CaMoopranuzaius u camocOopka.

Pa3zoen 3. Ocrnognble munvl HAaHOMAMeEPUALO8 U HAHOCUCTNEM.

OcHoBHBIE TUITBI HAHOMATEPUATIOB M HaHOcHCTeM. OOBEKTHI Pa3IMYHON pa3MEPHOCTH HA
OCHOBE yriepona: (ymiepeHbl, HAHOTPYOKH, rpadeH, ¢ymieputsl. Heopranudeckue
HaHOMaTepHabl.

4 O0beM yueOHO# AU CUMILIMHBI

. O0beM THCHMIINHBI
Bup yuyeOHo# padoTsl et

3E Akajn. 4. | AcTp.4.
OO0masi Tpy10eMKOCThb 1M CHMILIUHBI 3 108 81
KonTakTHast padoTa — ayiMTOPHbIC 3AaHATHS: 1,33 48 36
Jlexun 0,89 32 24
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[IpaxTnueckue 3anarus (113) 0,44 16 12

CamocroniTe/ibHasi padoTa 1,67 60 45

KonTakTHas camocTosiTenbHas pabora 0,4 0,3
1,67

CamocTosATeNnbHOE U3yYEHUE Pa3/IeIOB IUCIUILIUMHBI 59,6 447

Buja uTOoroBoro KOHTpoOJIA: 3a4érT ¢ oneHKoOM

AHHOTAIUA paﬁoqeifl nporpaMmsbl THCHUIIJIMHBI
«OCHOBBI TEXHHYECKOI'0 peryjupoBaHnusi 1 METPOJIOTHHU»

1. Heap AucUMIUVIMHBI — IOJyYEHHE CTYJEHTAMHM OCHOBHBIX HAyYHO-TIIPAKTUYECKUX
3HaHUN B 00JaCTU METPOJIOTUU U OCHOB TEXHUYECKOTO PETyaupoBaHus Ha Teppuropun PO u 3a
pyOeKoM, HEOOXOMMBIX JUIS PEHICHHUS 3a1ad 00ecreueHus] eANHCTBA U3MEPEHUN U KOHTPOJISA
KayecTBa MPOIYKIHH (YCIYT), METPOJIOTHYECKOMY U HOPMAaTUBHOMY 00€CIIEUEHHUI0 pa3padOTKH,
IIPOU3BO/ICTBA, UCIIBITAHUM, KCILUTyaTalluy U YTHJIM3ALHUH TPOTYKIUN.

2. B pe3ysabTare ndyueHus JUCIUNIUHBI 00YYAIOIIHIiCS T0JI2KEH:

Obnadams CIEaYIONIMMA KOMIIETCHIIMSIMU U UHIUKATOPAMU UX JIOCTHKEHUS:
OIIK-3.1; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2

3uname:

-COBPEMEHHBIC TEHICHIINN Pa3BUTHS TEXHUKH M XUMUYECKON TEXHOJIOTUH,

-COBPEMEHHBIE METOABl HM3MEpeHUs (U3MKO-XMMHYECKHX TIOKa3aTeJed U HX
MTOTPEITHOCTEN;

- 3aKOHOJATEJIbHYIO, OPTaHU3AIMOHHYIO, HAYYHYIO U TEXHUUYECKYIO OCHOBBI 00eCIIeueHUs
€MHCTBA U3MEPECHUH U CTaHIaPTH3AIINH.

-TIOPSAZIOK Pa3pabOTKH, YTBEP)KICHHS M BHEPCHUS CTAHIaPTOB, TEXHUUECKHUX YCIIOBHH H
JPyroii HOPMAaTUBHON U HOPMATUBHO-TIPABOBOM IOKYMEHTAIIUH;

- MEPCHEKTUBBl TEXHUYECKOTO PAa3BUTHUS W OCOOCHHOCTH JESITEIBHOCTH OpraHU3aIlHi,
KOMIIETEHTHBIX Ha 3aKOHOIaTEILHO-IPABOBOM OCHOBE B 00JIACTH TEXHUUYECKOTO PETYIUPOBAHMS
Y YIPABJICHHS KaYECTBOM;

-OCHOBHBIE ()OPMBI MIOITBEPKACHHS COOTBETCTBHUSA, YYaCTHUKOB Pa0OT 1O CepPTH(UKAIIHH,
cXeMbl cepTU(UKAIIU U JeKiIapupoBanus B PO u 3a pydexom.

Ymems:

-IIPUMEHSATH METOJIbI ¥ WCIIOJIH30BaTh MPHUHIIMIBI CTAHIAPTU3AMK TIPU pa3paboTKe
HOPMaTUBHBIX IOKYMEHTOB;

-IIPUMEHATh Ha TpakTuke denepanbHbIe 3aKOHBI M MEXAYHApOHBIE PEKOMEHIAIUU B
00JacTH METPOJIOTHUH M TEXHUYECKOTO PEryIHpPOBAHMUS;

-IIPUHUMATh y4acTHUe B IpoIlleccax MOATBEPKACHUS COOTBETCTBUS PA3HOTO YPOBHSI-
aKKpeIUTalluu, IIPUEMKE, SKCIIEPTH3E, JIMIICH3UPOBAHUH, TOCKOHTPOJIE U HAJ30]P¢E;

-MCIOJIB30BaTh TEXHUYECKHUE CPEICTBA I HW3MEPEHHS OCHOBHBIX IapaMeTpPOB
TEXHOJIOTHYECKOIO MPOLIeCcCa, CBOUCTB CHIPhS U MPOAYKIUH.

MPUMEHSITh  METOIbl  KOHTPOJIE U yIpPaBICHUS
MIPOU3BOJICTBEHHOTO Tpoliecca NPepUsATHS;

-aHaITM3UPOBATh JTAHHBIC O KAUECTBE MPOAYKIIUU U OMPENesITh MPUIUHBI Opaka;

Ka4€CTBOM npoaAyKIUunu u

Braoems.:

- HaBBIKAMH OCYILECTBJIATH MOUCK, KPUTHUYECKUN aHATU3UPOBATh U CUHTE3UPOBATH
nH(OpPMALIHIO, TPUMEHSITh CHCTEMHBIN MOAXOI TSl PeLISHUS TIOCTaBICHHBIX 3a/1a4;

- HaBBIKAMHM HCKaTh HYXXHBIE HCTOYHHKU WHGOpMAlMd U JaHHBIC, BOCIPUHUMATH,
aHAIIM3UPOBATh, 3aAIOMUHATH U TIepeaBaTh HH(OPMAIIUIO C UCTIOIh30BaHUEM IU(DPOBHIX CPEACTB,
a TakkKe C MOMOIIBI0 aNTOPUTMOB MPHU PabOTe C MOITYYCHHBIMU M3 PA3THYHBIX MCTOYHUKOB
JaHHBIMU C 1EeNb0 2(PPEKTUBHOTO HCIMOIB30BAHUS TOMYY4CHHOW WHGOpPMAIUU ISl PELICHHS
3aa4.

- HaBBIKAMU aHAIM3UPOBaTh, COCTABISATH M TPUMEHATH TEXHUYECKYI0 JIOKYMEHTAIIUIO,
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CBSI3aHHYIO C TNPO(ECCHOHANBHON JesITeIbHOCTHIO, B COOTBETCTBUU C JICHCTBYIOIIUMHU
HOPMAaTUBHBIMH JIOKYMEHTaMU B COOTBETCTBYIOILEH OTPACIIH;
- HaBbIKAMHM NPUHUMATh OOOCHOBAaHHBIE TEXHUYECKHE pEHICHHs B MPodecCHOHATBLHON
JeSITeIbHOCTH, BEIONPATh 3PPEeKTHUBHBIC U O€30MMACHBIC TEXHHUECKUE CPEJICTBA U TEXHOJIOTUH.

3. KpaTkoe coaep:kaHue I CHUINIUHBI

Paszoen 1. Memponocus. Ocnognvle nonsamus u npuHYuUnsl

[Tpenmet meTponorus. Tepmunsl u onpenenenus. 3akoH PO «O06 obecnieueHnn eAMHCTBA
n3Mepennil. Kimaccudukanusa mzmepenunity OCHOBHBIE (DM3MYECKHE W XUMHUYECKUE BEIWYHHBI.
CpenctBa wu3mepenudt u  ux Buabl. llorpemHoctu  u3Mepenuil. ['ocynapcTBeHHas
MeTpOoJIoru4ecKas ciyx06a. Mexx1yHapoaHas opraHu3anus 3aKOHOIaTeIbHON METPOJIOTUH.

Pasoen 2. Ocnosbl mexnuueckozo pe2yiupogaHus.

3akoHbl P® «O texuuueckoMm perynupoBaHumn», «O cranpapruzanuu B PO», «O 3amure
npaB noTpeduTenss». TexHuueckre peraaMeHTbl 1 HOpMaTUBHBIE TIOKYMEHTHI, JEHCTBYIONINE Ha
tepputopun PO.

Pasoen 3. OcHosvl oyenku coomeemcmaus.

DopMBbI MIOATBEPKICHUS COOTBETCTBHUSI. O06s13aTenbHast cepTudukarus.
HexnapupoBanue. [JoopoBosibHas cepTudukaius. AKKpeIuTaIus.

4. O0beM yueOHOH THCHHIIMHBI

O0BeM IUCHUIUIAHEI
Bun yuebHoit paboTbl
3E Akag. 4. Actp. 4.
006
1ast TPYIOEMKOCTh JUCIUTLTIHBI 5 79 54
KonTakTHas pabdora -
ayIMTOPHbIE 3aHATHUS: 0,89 32 24
Jlexun 0,44 16 12
[pakTuaeckue 3ansatus (I13) 0,44 16 12
B TOM uHCIIe B dopme 0.44 16 12
MPAKTUYECKOM MOITOTOBKH
C oora:
aMOCTOfITeIbHAs padoTa 111 40 30
KoHTakTHast caMOCTOsITEIIbHAS
paGora - 0,2 0,15
CamocTosTeTbHOE H3YUYCHUE ] 39,8 29.85
pa3aesoB JUCHUTUIMHBI
Bux uTOroBOro KOHTpOJIS: 3auer

5.1 lncuuniaunbl 4acTH, popMupyemMoii ydacTHUKaAMU 00pa30BaTeJbHbIX OTHOLLIEHUI
(o0s13aTesIbHBbIC BADHATHBHBIE TUCIHIIJIMHBI)

AHHOTanuA padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«MeToabl BBIYMCIANTEIbHOH MATEMATHKH B 321a4aX HAHONHKEHEePUN»

1 Heap aucuMmiMHbI — W3y4eHHE BO3MOXKHOCTEH TabnmuHOTO mporieccopa Microsoft
Excel kak uHCTpyMEHTa I peann3allii METO/I0B BEIYMCIUTENILHON MaTeMAaTUKH TIPU PEIICHUN
TUIIOBBIX 337]a4 MOJICIMPOBAHUS MPOIIECCOB XUMHUYECKOW TEXHOJIOTMH U HAHOMHKEHEPUH.

2 B pe3yabTaTre H3y4eHUus AMCUUIIMHBI 00yYAIOMIMIACS T0JIKEeH:

Obnadoams cneayoIUMU KOMIETCHIIUSIMHA U HHAUKATOPAMHU UX TOCTHKEHHUS:
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1IK-3.1; IIK-3.2; IIK-3.3

3namu:

— BO3MOKHOCTH Tabiu4Horo mpoueccopa Microsoft Excel kak uncTpymenTta yis
pean3anui METOI0B BHIYUCITUTEILHON MaTEMATHKHY;

— MPUHIMIIBI pa3pabOTKKU PacyEéTHBIX Moaysiel B EXcel mis MoaenupoBaHus mpoIecCoB
XUMHYECKON TEXHOJIOTUN U HAHOUHKEHEPHUH.

Ymems:

— CTPOUTH aBTOMATU3UPOBaHHbBIC pacu€THBIC MOIYIH B EXCel s yucieHHOro perieHus
MaTeMaTHYeCKHX 3a71a4;

— OIICHMBATH MOTPEITHOCTH YHCICHHBIX METOIOB;

— UCTIOJIb30BaTh YMCICHHBIC METOJBI ISl PEIICHUS 3a7ad U3 00JIaCTH XHUMHUYECKON
TEXHOJIOTUU ¥ HAHOWH)KCHEPHH,

— CTPOUTH aBTOMATH3UPOBaHHbBIC MOy B EXCel st peanuszariy MareMaTHYECKIX
MOJIEJIeH MPOTIECCOB XMMHYECKON TEXHOJIOTUN U HAHOUH)KCHEPHUH.

Bnaoemy:

— HaBbIKaMHu paboTel B EXCel ¢ 1enpio peamusanuu aBTOMaTH3UPOBAHHBIX PaCUETHBIX
MOJIyJIEH;

— METOJIaMH YHCIICHHOTO PENICHHSI MATEeMAaTHYEeCKHX 3a/1ad U 3a71a49 U3 00JIacTu
XHUMHYECKOH TEXHOJIOTHH U HAHOMHKECHEPHH;

— HaBBIKAMHU pa3pabOTKH MOJYJIEeH Ui pealu3alid  MaTeMaTHYeCKUX  MOJIeIei
MIPOIIECCOB XUMUICCKOU TEXHOJIOTHH U HAHOWHKEHEPUH;

— HaBBIKAMU TOMCKA KOHCTAHT MaTeMaTHUECKUX MOJICIICH.

3 KpaTtkoe comep:kanue TUCIHINIHHBI

Pazoen 1. Tabauuneit npoyeccop Microsoft Excel xax uncmpymenm ons pearusayuu
MEMOO08 BbIYUCTUMETLHOU MAMEMATNUKU.

1.1. O6mwue ceemenus o TabnmuuroM mporeccope Microsoft Excel.

O6mmit Bun pabovero aucta Microsoft Excel u anemenTs! ynpaBiaenus. Tum u ¢popmar
JAaHHBIX. BpIunciieHus ¢ yuciaaMu U suyerkaMu. PegakTupoBaHne MaTEMAaTHYECKUX EUCTBUM C
MOMOIIbI0 KOMAHJHOW CTPOKH. 3aJaHH€ aBTOMATU3MPOBAHHOW YMCIOBOM ocu. CTaHIapTHBIE
¢yakuuu B Excel. Hapuramus mo ymcty 60mbioro ooséMa. BrieneHue 1 KonupoBaHUE SYEEK U
dopmyn. Pacuér pyHKIMIT Ha 3a1aHHOM MHTEpBajie U NOCTpoeHHue rpadukoB GyHKImii. Pacuér
KYCOYHO-33IaHHBIX (yHKIMA. YciaoBHOE (OpMATHUPOBAHUE W TOUCK C €ro IOMOIIBIO
IKCTPEMYMOB TIEPUOIHUECKIX (PYHKIIUH.

1.2. YucnieHHbIH pacu€T MPOU3BOIHBIX TIEPBOTO MOPSIKA.

AHanmu3 TIOHSATHS TPOU3BOJHOW TIEPBOTO TOPSAKA C TMO3UIMHA BBIYUCIUTEIHHON
MaTeMaTuKu. YUCIeHHBIH pacuéT Mpon3BOIHOM mepBoro nopsiaka. OleHkKa OMMOKH YHCICHHOTO
muddepennmpoBanus. PazpaboTka pacu€THBIX MOTYIICH.

1.3. Beruuciienue onpeeiéHHbIX HHTETPAJIOB YHCICHHBIMUA METOIaMHU.

AHanmu3 MOHSATHUS ONPEEIEHHOTO UHTErpaia ¢ MO3UIUU BBIYMCIUTEIBHON MaTEMaTHUKH.
Bbrunciienue  ompenei€HHBIX HMHTETPAJIOB  YHCICHHBIMH ~ METOAaMHU  (IIPSIMOYTOJIbHUKOB,
Tparnenuii, napadoi). OmeHka OMMOKH YHCICHHOTO MHTETPHPOBaHUs. Pa3paboTka pacdETHBIX
Mojyiei. ba3oBele TpejicTaBiICHUs O 3aJa4ax XUMHUYECKOW TEXHOJOTMM M HAHOWH)KCHEpPUH,
CBOJSIIIIUXCS K HAXOXKJCHHUIO ONPEACTIEHHOTO HHTErpaa.

1.4. YucneHnHoe pelieHne HETUHEHHBIX alreOpanyecKuX ypaBHEHUN.

UncneHHble METOJBI PEIICHUs HENIWHEHHBIX anreOpanyecKuX YpaBHEHHH. Y CIOBUA
OKOHUaHUs BbIYMcIeHuil. Jlokanuzamus kopHed rpaguueckuM MeTooM. MeToj MoJIOBUHHOTO
neneHus. MeToa MpONMOPHHOHANBHBIX YacTel. MeToja JIoKanu3aluu KOPHsS C UTEPalMOHHBIM
MacITabupoBaHKeM HHTepBaja. Pa3paboTka aBTOMAaTH3MPOBAHHBIX PaCUETHBIX Mo yliei B EXcel.

1.5. Peanu3aius B EXcel o0CHOBHBIX MaTpUYHBIX OTIEPAITHii.

[Monsite matpuiiel. Tumel Matpull. CrokeHUE MaTpUIl. Y MHOKEHHUE MATPUIIBI HA YHCIIO.
YMHOXKEHHE MaTpullbl Ha MaTpuily. TpaHcnonupoBanme. OOpaimieHue. Breruncnenue
OTIpeNieNuTeINs KBaapaTHO! MaTpuilbl. OCOOCHHOCTH peain3allii MaTpU4HbIX oneparuii B Excel.

Pemenue cucrem MUHEHHBIX anreOpanyecKux ypaBHEHUI METOJ0M 0OpaTHOM MaTPHIIBI.
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1.6. O6paboTKa 3KCIIEpUMEHTAIILHBIX JIaHHBIX B EXCel.

[IpuMeps! SKCIIEpUMEHTANBHBIX JAHHBIX. ATIITPOKCUMALIUS SKCIIEPUMEHTAIBHBIX JAHHBIX
METOJIOM HauMEHbBIIUX KBaApaToB. CucTeMa JIMHEHHBIX YpaBHEHHH 171 pacuéra Kod((QUIIEHTOB
anMpOKCUMHUPYIOIIETo MOJWHOMAa. MatpuyHas ¢opMa pelieHusl 3aJaddl  amnmnpoKCUMAIUH
METOJIOM HaMMEHbBIIMX KBajpaToB. Peammsanus wmeroma B EXcel. ABromarusmpoBaHHas
o0paboTka SKCHepuMeHTaldbHbIX AaHHBIX B Excel. Ilombop u mpoBepka JIMHUM TpeHJA.
Heo06xoauMocCTh MacITaOupoOBaHus SKCIIEPUMEHTAIBHBIX JAHHBIX IS TOJTY4eHHUS KaUeCTBEHHOMN
JIMHUY TPEHA.

Pasoen 2. Pacuém npoyeccog 6 peakmopax uoeaibHo20 cMeuleHus.

2.1. YucnenHoe pemieHne 0OBIKHOBEHHBIX nu(depeHuansabix ypasHenuii (OAY) 1-ro
MOPSIIKA U UX CUCTEM.

OAY 1-ro mnopsnka. Uuarerpupoanne OJY 1l-ro mopsiaka. HeoOxomumocTs 3amaHus
HayaJIbHBIX U TpaHUYHbIX ycioBuid. [locraHoBka u pemienue 3aaaun Komm. SIBHBIN M HESABHBIN
Metoael Jitnepa. Meton Pynre—Kyrtel 2-ro mopsinka. HakoreHue ommOKH MpU YUCICHHOM
perenun nuddepeHnaibHbBIX ypaBHeHUH. OCOOEHHOCTH pelIeHus cucteM AuddepeHInaTbHbIX
ypaBHeHu#. [loctpoenue pacu€rasix moyneit B Excel ast uncnennoro permenus cucrem OJ1Y 1-
ro nopsaka. Hacrpoiika napamMeTpoB pacdéra ¢ Helnbl0 MUHUMHU3ALUK TIOTPEIIHOCTEN.

2.2. MonenupoBaHHe U pacuéT peakTopa WAeaTbHOTO CMEIICHUSI.

[lonsiTe peakropa UAEATBLHOIO CMEIIEHUS. TUIBI PEakTOPOB HJEATBHOTO CMEIICHHS.
Onucanue peakTopa uaeaabHOro CMeleHus ¢ noMoupio cucrembl O/[Y 1-ro mopsiaka. baszoseie
MPEACTABICHUS O XWMHYECKOW KHUHETHKe. Peanmm3amusi CIOKHBIX KHHETHYECKHX CXEM B
MEePUOIUYECKUX peaKTopax uaeaabHOro cMmemieHus. PazpaboTka pacuérHeix moxayneit B Excel,
ofecreunBaroX aBTOMATU3UPOBAHHOE JOCTHIKEHHE CTAllMOHAPHBIX COCTOSHUI B MPOTOYHBIX
peaktopax. Pa3paboTka aBTOMaTtm3upoBaHHOro Moiayias B Excel mans pacué€ra peaktopa c
O JIIUTKOM.

Pazoen 3. Onpedenenue napamempos mamemamuseckux mooenel.

3.1. OcHOBHBIE IPUHIIMITEI Pa3pabOTKH pacyETHRIX Moy ek B Excel mms moxenupoBanus
MIPOLIECCOB XUMUYECKOM TEXHOJIOTUH U HAHOUH>KEHEPHUH.

I'pacdmyeckoe cpaBHeHHE pacu€THBIX U AKCHEPUMEHTAIbHBIX NaHHBIX. HeobxommmocThb
WCIOJIb30BAHMS MaTEeMaTHYeCKOrO KpUTepus Uil CpPaBHEHUS PE3yIbTaTOB MOJICIUPOBAHUS C
SKCIEPUMEHTAJIbHBIMU JaHHBIMU (Ha MpuMmepe peanu3anuu B Excel monenu pocra KylbTypsl
MUKpoopranusmoB). Kpurepuii paccornacoBanusi Mexay pacu€THBIMU U SKCIEPUMEHTAIbHBIMU
3HAYEHUSIMU M €ro 3aBHUCHUMOCTh OT 3HAYEHHM mapaMeTpoB MaTeMaTUYeCKON MOJAEeH.
HeonHo3HayHOCTh BBIOOpA KpUTEPUS PACCOTIACOBAaHUA. ABTOMAaTU3UPOBAHHBIN PAaCUETKPUTEPHS
paccornacoBanusi B Excel. OcHoBHbIe NpHHLIMIIBI OpraHuzanuu padodero yucra Excel mpu
pa3paboTKe CIOKHBIX PACUETHBIX MOJIYJIEH.

3.2. Pemienue 3a1a4 onTUMU3AIMA ¢ IOMOIIb0 EXcel.

Hcnonb3oBanne METO0B ONITUMU3ALINY [T TIOUCKA 3HAYEHUI KOHCTaHT MaTeMaTHYeCKUX
mozeneit. [loctaHoBka 3amaun ontumusanuu. [loHsTHE MOBepXHOCTH OTKIMKA. [ NoOanbHBIE U
JIOKaNbHBIE ONTHUMYMBI, oOBparu. OgHOMepHass M MHOTOMepHas onTumu3anus. MeTon
MOOYEPEMHOTO W3MEHEHHUs TMepeMEHHBbIX. MeToapl TOHMKEHHS pPa3MEpHOCTH  3a/adyd
ontuMuzanuu. [Touck ypaBHEHUN KOPPENSIUU MEXK1y KOHCTAHTAMH MaTeMaTHYEeCKO MOJETH C
MIOMOIIIBIO METOOB ANMMPOKCUMAIIUH.

3.3. IIpakTuka onpeeeHrs KOHCTAaHT MaTeMaTHYECKUX MO/IENEH.

Hcnonb3oBaHue WM3Y4YEHHBIX METOJOB ONTUMHU3ALMU JUII TOA00pa  KOHCTaHT
MAaTEMAaTHUYECKUX MOJEIEN IPOLIECCOB XUMHUYECKOM TEXHOJIOrMU. Pacuér MHOrocraauiHOU
XMMHUYECKOHN peakiiy: aHallu3 MeXaHH3Ma Ha OCHOBE SKCIIEPUMEHTANLHBIX JaHHBIX, pa3paboTka
MaTeMaTH4ecKol Mojenu M e€ JEKOMIIO3MIMS, pa3paboTKa pacdy€THOrO MOy, MoaAdop
KOHCTaHT. Pacuér mpomecca OuopasioXeHWss HUKOTHHA: aHajiM3 I[pollecca Ha OCHOBE
OKCMEPUMEHTAJBHBIX JaHHBIX, pa3padOTKa MaTeMaTHYeCKONW MoAenu U e€ IEeKOMITO3UIUS,
pa3paboTka pacy€THOTO MOJTYJIs, MOI00P KOHCTAHT.

4 O0beM yueOHO# AU CUNIIIMHBI
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. O0beM IMCHHMIIJIMHBI
Bup yueOHo# padoThl
3E Axkaj. 4. | Acrtp.u.
OO01mas TPy10eMKOCTb THCIIHIIIAHBI 3 108 81
KonTakTHasi padoTa — ayMTOPHbIE 3aHATHS: 1,33 48 36
Jlaboparopubie padoTs (JIP) 1,33 48 36
CamocrosiTesibHasi padoTa 1,67 60 45
KonTakTHas camocTositennbHas pabota 0,4 0,3
1,67
CamMmocTosATenpHOE U3yYECHUE Pa3/IeIOB IUCIIUILIMHBI 59,6 44,7
Buja uTOoroBoro KOHTpoJIA: 3a4éT ¢ oneHKoOM

AHHOTaN U padoyeil NPOrpaMMbl JUCHUNIIHHBI
«BBIYHCIUTEILHAS MATEMATHKA)

1 Henp AuCHUMIVIMHBI — H3yYEHHE METOJOB  BBIYMCIUTEIBHON  MaTeMaTHKH,
O0COOEHHOCTEHN MX alrOpPUTMHU3ALINH, a TaKXKE BO3MOXKHOCTH BbIOOpa M HCIOJIb30BaHUS JaHHBIX
METO/IOB JJIsl YMCJIEHHOTO pELIeHHs MaTeMaTHYeCKUX 3aJad B 0O0JacTH MOJAETUPOBAaHUSA M
ONTUMU3ALNH ITPOIIECCOB HAHOMHKEHEPHUH.

2 B pe3yabTaTe n3yyeHusi AMCHUIIMHBI 00YYAIOUIUACS T0JI/KEH:

Obaadoams clenyOmUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JIOCTHKEHUS:

VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.2; VK-2.3; I[IK-3.1

3Hamy:

— METO/Ibl YHCIEHHOTO pelIeHUs aIredpandeckux ypaBHEHUN U UX CUCTEM;

— MeTO/]Ibl 00pabOTKN IKCIIEPUMEHTATbHBIX TaHHBIX;

— YHCJIEHHBIE METO/1bl TP PEePEeHIINPOBAHUS U UHTETPUPOBAHMS;

— YHCJICHHBIE METOIbI ONITUMHU3ALIHH.

Ymemn:

— OLICHMBATH NOTPEIIHOCTH YUCIEHHBIX METOIOB;

— BBIOpATh YMCIIEHHBIN METOJI pEIIeHUs TOCTAaBICHHOM 3a1auu;

— OOBSCHUTH CXOJUMOCTb YMCICHHOTO METO/1a U TOJIy4EHHbIE PE3YIbTAaThl BHIYUCICHUH;

— coyeTaTh YHCJICHHBIC METOJbI MPH PEIICHWH Pa3IUYHBIX CIIOXKHBIX  3ajad
BBIUHCIUTENBLHON MaTEMAaTUKU.
Braoemo:

— METOJIJaMH YHCJICHHOTO PEIICHUs MaTeMaTHYEeCKHUX 3a7a4d U 3aJ1a4 XUMUYCCKOM
TEXHOJIOTHH;

— HaBBIKAMH aJITOPUTMHU3AIMN YHCICHHBIX METOIOB.

3 Kpartkoe comep:kanne THCIHIIIHHBI

Beeoenue.

[IpenMeT BBIYMCIUTEIBHONW MaTeMaTUKU. [loHATHE YMCIeHHBIX MeTo10B. Llenu u 3amaun
muciuIInHbel.  Kiaceel 3amad, pemaeMbIX YHCICHHBIMH MeTonaMu. OCHOBHBIC TTOHSTHSA,
onpeseneHus, TepMuHoorusa. [lonsaTus ommOku W ToyHOCTH. Buabl ommbok. I'paduyeckoe
otneneHue pemieHuil. Jlokanuszanuss W YTOYHEHUE pelieHui. lTepalroHHbIC BBIYHCICHUS.
YcnoBust okoHYaHHs BbIUMCICHUH. CXOAMMOCTh WUTEPALMOHHBIX BbIUKCICHHUNA. MHCTpYyMEHTHI
BBIYMCIUTENBHON MareMaTuku. TaOnuuHble MPOIECCOPhl U APYrHe MaTeMaTHYeCKHUe MaKeThl
MporpaMm: 00II1e CBEICHUS, HAa3HAYCHHE, TPUMEPHI.

Paszoen 1. Yucnennvle memoovl pacuéma npoussooHvix. Pewenue HenuHelHvix
aneebpauteckux ypasHeHull, CUCmem JTUHEUHbIX U HeTUHEUHbIX YPAGHEHUIL.

MeTo1bl YHCIIEHHOTO pacuéTa MPOU3BOIHBIX MEPBOTO U BBICHIMX MOPSAKOB. YMCIEHHBIH
pacuéT 4acTHHIX MPOU3BOIHBIX. O1eHKa OMMOKH YrciIeHHOTo nuddepeHIpoBaHus.

WHuTepBaibHbIE METONBI PELICHUS YPaBHEHUW: METOJ MOJIOBUHHOTO MAENEHHUS, METO]
MPOMOPIUOHANBHEIX 4acTel. [IpeumyiectBa ¥ HEIOCTATKU HMHTEPBAIBHBIX  METOJIOB.
NrepannoHHbIe METOIBI: METOJ IIPOCTHIX UTEPAIIHiA, METOJI KacaTeIbHBIX. Y CIOBUS CXOJMMOCTH
METO/I0OB ¥ BO3MO>KHBIE BEIYHCIUTENbHBIE TPOOIEMEI.
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UYucneHHble METO/IbI PELICHHSI CUCTEM JIMHEMHBIX alreOpandeckux YpaBHEHUMN: IpsIMble
u uTepauuoHHble. Marpuunblii nmoaxon. Meroasl Kpamepa, oOpatHoil marpuisl, >Kopaana—
lNaycca m ux anropurMmusanus. MeTtoJ HNpOCTBIX MUTEpALUN ISl PELIEHUS CUCTEM JIMHEHHBIX
ypaBHeHHH u Moaupukanus 3elgens. YCIOBHUS CXOAMMOCTH METOJIOB, TPHBEICHHE K
CXOSIIEHCS UTEpallMOHHON (hopMme.

OCOOEHHOCTH pelIeHUs CUCTEM HEeJNWHEHHBIX aireOpanyecKux ypaBHEHHA. Meton
MPOCTBIX UTEPALUI M €r0 MOJU(PHUKALNN MPUMEHUTEIHHO K CHCTEMaM HEJIMHEHHBIX YpaBHEHHIA.
Metox Hetotona—Padcona u ero Mmoaupukarus.

[Ipumepbl pemieHus 3agady  XUMHUYECKOM TEXHOJOTMH, TpeOyOIUX MPUMEHEHUS
YHCJIEHHBIX METOJIOB PEIICHUS HEIMHEWHBIX aIreOpandeckuX ypaBHEHUN U CUCTEM ypaBHEHUI.

Pa3zoen 2. Obpabomxa sxcnepumenmanbHbix 3a6UCUMOCTIELL.

WHTepnonupoBaHue 3KCIEPUMEHTANbHBIX 3aBUcUMOCTel. [loHATUS uHTEepHoJALUU U
sKcTpanoysiquu. KyCOYHO-IMHEMHOE MHTEPNOIMpPOBaHKUE. HTEPHONAIUOHHBIE ITOJIMHOMBI.
I'padmueckoe onpenenenue creneHu nogrHoma. [loHsTHe KOHEUHBIX pa3HOcTel. OnpeneneHue
CTETNIEHU MOJMHOMA C IOMOLIbI0 KOHEYHBIX pa3zHocTe. OrpaHuueHue Ha MCIOJIb30BaHHE
KOHEUYHBIX pa3zHocTed. MHrepnossaunoHHbI noiauHoM Jlarpawka. [lonsatme pa3nenéHHBIX
pasHocreid. UHTepnoaiuoHHbIi monHoM HeroToHA.

AnnpokcuManus 3KCIepuMeHTaIbHBIX 3aBUCUMOCTeN. MeTo 1 HauMeHbIINX KBAJApaTOB U
ero kpurepuil. Cucrema JMHEHHBIX  ypaBHEHUH Uit pacu€ra  KOA(PPHUIMEHTOB
anmnpoOKCUMHUPYIOLIEro TMoJMHOMa. MarpuuHas Qopma pemieHust 3ajadd  anmpoKCHUMaluu
METO/IOM HaMMEHBLINX KBaJapaToB. DOpMHUpOBaHHE XapaKTEPUCTUUECKOM MaTpHilbl. BbiBoj
OCHOBHOTO pacy€THOTO COOTHONICHUS. AJNTOpUTMHU3aLUs OOpaOOTKU HSKCIEpUMEHTAIbHBIX
3aBucuMocTell. OCOOEHHOCTH MHOTO()AaKTOPHOM M HETTOJIMHOMHUAIBHOM almpoKCUMAIIIH.

[Ipumeps! pemieHus: 3a7ad XUMHYECKOH TEXHOJIOTMH, TPEOYIONIMX HHTEPIIOJNPOBAHUS
JAHHBIX U alllPOKCUMALNU (DYHKIUH.

Pazoen 3. Memoouwl uuciennozo unmeepuposanusi.

Uucnennslid pacy€T onpenenéHubix uHTEerpanoB. [llar wHTerpupoBanus. MeTtobl
MPSIMOYTOJIBHUKOB, Tparnenuid, mapados. [lommHOMHManNbHOE OMHCAHWE TMOABIHTErPATLHOMN
dbyHKIMM ¢ ucnoab3oBaHueM KoddhdunmeHntoB Koteca. dakTophl, OmpeAesnsiomme OmnoKy
YUCJIICHHOTO WHTErpUpPOBaHUs. YUMCICHHBIM pPAacuéT ONpEeAeNEHHBIX HWHTErpaioB METOJaMU
Mownre-Kapo.

UucnenHoe perieHne OObIKHOBEHHBIX Au(BdepeHnaNbHbIX YpaBHEHUNH U HUX CHCTEM.
Mertona Ditnepa. MoaudunupoBanusiii Metoa Jiiepa. Meron Diinepa—Komm. Meron PyHre—
Kyrtol 4 nopsiaka. @akTopbl, BIUAIONIME HAa HAKOIJICHHE OMIMOKU MPHU YUCIEHHOM pEIICHUU
midpdepeHnnanbHbIX  ypaBHEHHMH U uX cucteM. (OcoOEHHOCTH  pELIEHHS  CHUCTEM
muddepennnanbHbIX ypaBHeHui. [locranoBku 3apaun Komm 1 kpaeBoit 3a1aun. Pemenne 3anaun
Komm. OcobeHHOCTH pelieHns KpaeBoil 3a1auu.

[Ipumepsl pemieHuss 3a7ady XUMUYECKOW TEXHOJOTHU C HCIOJIb30BAHUEM METOJOB
YUCJIICHHOTO UHTETPUPOBAHUSI.

Paszoen 4. Yucnenuvie memoovl 00OHOMEPHOU U MHO2OMEPHOU ONMUMUAYUL.

[TocranoBka 3a1a4 OJHOMEPHON K MHOTOMEPHOM onTuMu3auuu. Kpurepuili onTuMu3amum.
I'mo6ansHbIe M JOKanbHBIE onTUMyMbl. Kiaccudukanus metonoB ontuMuzarmu. OgHOMepHas
onTuMH3anus. Meros nokanuzanuu ontuMmyma. Meron 3010toro cedenust. CpaBHEHHE METOIOB
OJIHOMEPHOM ONTUMU3ALIUH.

MHuoromepHas ontuMmuszanus. MimocTpanns 4MCIEHHBIX METONOB € NOMOUIBIO JIMHUM
ypoBHA. MeTonpl JIETEPMUHUPOBAHHOIO IIOUCKA. MeToa MOOYEpEAHOrO  M3MEHEHUS
nepeMeHHbIX. Merton  Xyka—/[xuBca. Meron ckaHupoBaHusa. CpaBHEHHE  METOJIOB
JE€TePMUHUPOBAHHOTO TOMCKAa. MeToJbl T'paJMeHTHOTO moucka. Meroj penakcaiuif. Beibop
IIEPEMEHHOM U 3HAKa HalpaBJIE€HUs IOMCKA Ha OCHOBE aHAJIN3a 3HAYEHNUH YaCTHBIX TPOU3BOIHBIX.
Meton rpaguenta. PacuéT KOOpAMHAT HampaBl€HUS [BMXKEHHA K ONTUMyMy. Meroa
Hauckopeiero cmnycka. CpaBHEHUE TpaJUEHTHBIX METONOB. MeETOIbl CilydallHOTO IIOMCKa.
Meton cnydaiiHpIX HampaBiieHWd. Meton oOpaTHoro mara. MeToj cmycka C Haka3aHHEeM
CIIy4aliHOCTBIO.
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[Ipumeps! pemieHus 3a1a4 XUMUYECKOW TEXHOJIOTHH C UCIIOJIb30BAHUEM YHCIICHHBIX
METO/I0B ONITUMHU3AIIHH.
4 O0beM yueOHOH 1 CHUIITHHBI

But yueonoii padoTsI O0beM IMCHHMIIIMHBI
3E Axkaj. 4. | Actp.u.
OO0masi Tpy10€eMKOCTb 1M CHHUILITUHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexumu 0,89 32 24
[Tpaktuyeckue 3ansTus (I13) 0,89 32 24
CamocrosiTesbHas padoTa 1,22 44 33
KoHTakTHas camocrosiTeNibHas paboTa 0,4 0,3
1,22
CamocTosATeTpHOE U3yYE€HUE Pa3/IeIOB TUCIIUILIMHBI 43,6 427
Bua uTOoroBoro KOHTpoOJIs: 3a4éT ¢ oueHkoM

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNITIHHBI
«OCHOBBI OMOTEXHOJIOTHI

1 Heap aucummianHbl — GOPMHUPOBAHHME IIEJIOCTHOTO MPEACTABICHUS O COBPEMEHHOM
COCTOSTHUM OMOTEXHOJIOTHH, KaK HOBOM HaIlpaBJICHUU HAYYHOW M MPAKTHUECKOH NesATeNIbHOCTH
Yell0BEeKa, HMMEIOIIEM B CBOEH OCHOBE HCIOJIb30BaHHWE OHOJIOTUYECKHX OOBEKTOB (KIETKH
MHUKpPOOPIraHHU3MOB, KyJIbTYPhI KJIETOK PACTEHUHN U )KUBOTHBIX U T.I1.) WJIK MOJIEKYJ (HYKJIEHHOBBIE
KHUCTIOTBI, OeNKU(EPMEHTHI, YIIEBOAbI U T.II.); OCHOBHBIX 3aKOHOMEPHOCTEH KU3HU U Pa3BUTH
MUKpPOOPIraHW3MOB, UX pOJIM B TMPHUPOJE, MPAKTUUYECKOE WX HCIOIb30BAHHE JUIS HApOJIHOTO
X03SICTBA, 3APABOOXPAHEHHUS, SKOJOTHUYECKOMN 3aIlUTHI.

2 B pe3yabTaTe H3y4eHUs IMCUHUILIMHBI 00y4aroMiics 10/I5KeH:

Obaaoams cleqyOIMUA KOMIIETEHIMSIMA U HHAUKATOPAMU UX JOCTHKEHUS:

1IK-2.1; [IK-2.2; 1IK-2.3; [1K-3.3

3namo:

— IEepCIEeKTUBHbBIE HATIPABJICHHS] COBPEMEHHON OMOTEXHOJIOTHH;

— OCHOBHbIE HAIPaBJICHUS IPOU3BO/ICTBA [IOJIE3HBIX BEIIECTB;

— METO/JIbl U BO3MOKHOCTH I'€HHOU U KJIIETOYHON MH)KEHEPHH,

— OCHOBBI TEXHOJIOTUYECKON OMOAHEPTeTUKH U OMOJIOrHYecKOr epepaboTKU ChIPhS;

— UCTOJb30BaHUE OWOTEXHOJOTUHM B MEIUIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SICTBE;

— BO3MOXHOCTH U 1LI€TM COBPEMEHHBIX MOJEKYISIPHO-OMOJOTHYECKUX IOAX0/I0B
(reHeTuyeckasi MHXKEHEpUs) MPU CO3JaHUU IITAMMOB MHKPOOPraHM3MOB, COPTOB U TOPOJ C
HEOOXOIMMBIMU U TIOJI€3HBIMU CBOMCTBAMM, & TAKXKE TMATHOCTUKU M JICUEHUS HACIEICTBEHHBIX
3a00JIeBaHMI y YeTTOBEKa.

Ymemy:

— OPUEHTHPOBATHCS B COBPEMEHHBIX HAIIPABJICHUAX U METOAAaX OMOTEXHOJIOTHH;

— UCTOJIb30BaTh 3HAHUS O OMOTEXHOJIOTUU TIPU U3YUYECHUHU CIICIUAIBHBIX JUCIHUILINH;

— IPUMEHATH NOJYYECHHBIE 3HAHUS B PALIMOHAIBHOM HCIIOJIB30BAHUU IPUPOIHBIX
PECYPCOB M OXpaHE OKPYXKAIOLIEH Cpeabl;

— HMCII0JIb30BaTh MOJyYeHHbIE JaHHbIE TP HAMCAaHUH pedepaToB.

Braoemy:

— (U3UKO-XMMHUYECKMMH METOJAMHU U3Yy4eHHsI KJIETOK M TKaHel, UMETh MPeCTaBICHHUE O
crioco0ax BBIJICIEHUS M UCCIIE0OBAHMS CyOMUKPOCKOIMYECKUX CTPYKTYP;

— MeTo1laMu (PYHKLIMOHAJIBHON AMAarHOCTUKH, UCCIIEIOBAHMS U aHAIN3A JKUBBIX CHUCTEM,
MaTeMaTHYeCKUMHU METOJaMU 00pabOTKU pe3yiabTaToOB, MOHMMATh NMPHUHIMIIBI MOCTPOSHHUS WU
UCTOJIb30BAHUS MaTEMaTHUECKUX MOJIesIel OMOJIOrMUECKUX MPOIECCOB.

3 Kparkoe conepixanue JUCHMIIHHBI

Paszoen 1. Muxkpobuonozus, kak 0cHoéa 6UOMeEXHON02UU.
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1.1. OcHOBHBIE 00BEKTHI OMOTEXHOJIOTHH.

Mukpoopranu3mel (0akTepuu, rpuObl, BOJOPOCIH, MPOCTEHIINE), BUPYCHI, KIETKA H
TKaHU PACTeHUU M )KUBOTHBIX. CanmpouThl, CHMOMOHTBI, KOMMEHCAJIBI, TAPA3HUTHI.

1.2. Tumbsl TUTAaHUS MEKPOOPTAaHU3MOB.

ABroTpodus, rereporpodus, dotorpodus, xemorpodus. IlocrymieHue mUTaTETBHBIX
BEIIECTB B MHUKPOOHYIO KJIETKY: IAaCCHUBHBIA IEPEHOC, AKTHBHBIM TPAHCIOPT, SHAOIMTO3.
Bnmsiare GpakTopoB OKpYKAIOIIEH Cpeibl Ha )KU3HENEATeIbHOCTh MUKPOOPraHH3MOB: BIIXKHOCTH,
KOHLIEHTPAllMM PACTBOPEHHBIX coJied, peakuuu cpeasl (pH), Temneparypel. OTHoleHHE
MHUKPOOPraHU3MOB K KHUCJIOPO/IY, COTHEUHOW paaralliy U aHTPOTIOTC€HHBIM 3arPSI3HEHUSM.

1.3. OcHoBHBIC ITyTH 0OMEHA BEIIECTB U MOJTYICHUS SHEPTUHU (METa00IN3M).

OOMeH BelecTB KaK COBOKYIHOCTb peakluil kartaboiau3zMa u aHabosinm3ma. CrnocoOsl
MOJTy4eHUsI MUKPOOPTaHU3MaMH SHEPTUH. bruoiornueckoe OKuciIeHue.

1.4. 'eneTrka MUKpOOPraHU3MOB.

HacnepcTBeHHOCTP W WM3MEHYMBOCTH MHUKpoOpraHu3moB. [loHsTHE O TeHOTHIIE U
¢denorurne. Bunsl m3menunBoctu. [lonsitue o myrarenese. [1oaxoasl kK COBEPIIEHCTBOBAHUIO
01000BeKTOB. Mcronmp30BaHWE TNPHUPOJHBIX MEXaHU3MOB W3MEHYMBOCTH Ui HAINPaBICHHOM
CEJIEKIIMH U UCKYCCTBEHHOT'0 0TOOpa OMO00OBEKTOB.

1.5. PocT 1 KynbTUBHpPOBAaHUE MUKPOOPTaHU3MOB.

Bumel W cocTaB MHUTATENBHBIX  CpeJl, HCIOJB3YeMBIX I  KYJbTHBHPOBAHUS
MUKPOOPraHu3MOB. MeTosbl KyJdbTHBHpOBaHUsA. [leproandeckoe KymbTHBUpOBaHHE. Kpusas
pocra. HenpepbIBHOE KyJIHTHBHPOBAHUE.

Pazoen 2. Huicenephvie 0CHOBbI OUOMEXHOIOUU.

[MpuHIIMTIMaTBPHAsT TEXHOJIOTHYECKass CXeMa OHMOTEeXHOJOTHUYECKOTO IPOW3BOJICTBA.
AnmaparypHoe oQGOpMIIEHHE TPOIECCOB  BBIPANIMBAHUS MHKPOOPTraHU3MOB. (OCHOBHBIC
MPUHIMIBI  OCYIIECTBIECHUS KYJIbTUBUPOBAHUA B a’pOOHBIX M aHA’pPOOHBIX YCIOBHSX.
[ToBepxHOCTHOE U INTyOMHHOE KYJIbTUBUPOBAaHUE. ACENTHKAa OMOTEXHOJIOTHUECKUX MPOIIECCOB.

TexHomornueckue OCHOBBI TMOJy4eHUs MeTaboauToB. MHXKeHepHas »H3UMOJIOTHS.
[IpumeneHnre UMMOOUITM30BaHHBIX (DEPMEHTOB U KIETOK. bHoTexHOJOrn4Yeckue mpou3BO/ICTBA.
TumnoBble cXeMbl MPOMBIIUIEHHBIX MPOLECCOB  MMOJYYEHUS BaKHEHIIMX  MPOIYKTOB
OMOTEXHOJIOrMH: OHOMAacChl MUKPOOPTaHU3MOB, Oellka 1 aMHUHOKHUCIIOT, OPTaHUYECKUX KHUCIIOT,
(bepMeHTOB, aHTHOMOTUKOB, OaKTEpHUATIbHBIX IPENapaToB, IPOAYKTOB OPOKEHUSI.

TpeGoBanusi, mnpeabsABiIsAeMble K  KayecTBy TOTOBOTO  IpoaykTa. buomacca
MIPOMBIIIJICHHBIX MHUKPOOPTaHU3MOB KaK ChIpbE JUIsl MOJYyYeHHs] IIMPOKOW raMMbl MPOJYKTOB
Pa3IMYHOTO Ha3HAUYCHUS.

XapakTepucTuka mpoOiieM OXpaHbl M BOCCTAHOBIEHHS OKPYXKAIOUIEH cpeibl C TOYKHU
3peHUsl HCIOJb30BaHUS OHOJOTMYECKHX METOJIOB. A3pOOHBIE MPOLIECCH OYMCTKH BO3JyXa U
BOJbl. AHA’pOOHBIE TMPOILIECCHl MEpepabOTKU OPraHUYECKHX OTXOJO0B, XapaKTepUCTUKA H
MpUMeHeHne ororasa.

Paszoen 3. Ocnosnvie Hanpagnenus cospemerHOl OUOMEXHOI02UU.

3.1. BuoHaHOTEXHOJIOTHS.

[Ipenmer, o01ias xapakTepucTUKa, HICTOPUSI Pa3BUTHS, OCHOBHBIE HAay4YHBIC HAIIPABICHUSI.
YcTpolicTBa MUKPO- U HAHOOMOMEXaHUKH, B TOM YHCIIe HAHOPOOOTHI, OMOYUIIBI, HAHOCEHCOPHI.
AnpecHas jocTaBka JekapcTB. HaHOauMarHoCTHKa MAaTOJOTHMUYECKUX COCTOSHUN M HH(EKIUH,
HaHOOMOCEHCOPhl. HaHOCTPYKTypupOBaHHbIE OHWOCOBMECTHMBIE MaTe€pHallbl, HMMILIATAHTHI.
OcHoBHbIe (aKTOPbI, 00yCIaBIUBAIOIIUE TOTEHIIUAIBHBIE PUCKU OT UCIIONB30BaHUSI HAHOYACTHII
Y HAHOMAaTEepHAaJIOB.

3.2. MeaunuHackass OMOTEXHOJIOTHSL.

OmnpeneneHne MeIUIMHCKON OnoTexHojoruu. OCHOBHBIE 3aJjauyd, KOTOPHIE pelIaeT
MEIUIMHCKas OuorexHosnorus. OTiMyne MEAMIMHCKUX OHOTEXHOJOTHMH OT METUIIUHCKUX
texnonoruil. [Tonstue o 6bnoodnekte. Kinaccudukanus 6H000bEKTOB.

[Tonsitne 06 ummyHosoruu. CructemMa UMMYHHOTO romeocTasa. [lonstue 06 aHTUTeHaX U
antutenax. Crpykrypa anturen. Knmaccudukanust anturen. EcTecTBEHHBIH M HMCKYCCTBEHHBIN
uMMyHHTET. [ToHsITHE 00 UMMYHOJIOTHUECKUX PEAKIIUSX.
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BBenenne B COBpEMEHHYIO HMMYHOOMOTEXHOJOTHIO. KierouHas WHXEHEpUs.
I'uOpumoMHasi  TEXHOJOTHUS  TONYYCHHsS] MOHOKJIOHANIBHBIX  aHTUTEN.  lcrmonp3oBaHue
MOHOKJIOHQJIBHBIX aHTHUTEI JJIsi OUUCTKU OMOJIOTHYECKUX KUIKOCTeH. IMMYHOCEHCOPBI.

CoBpemeHHbIE TPUBUBOYHBIE mpenapathl. CoBpeMeHHas KiacCH(UKAMS BaKIIHHHBIX
npemapaToB. MUKpPOOHBIE JKUBBIE BAKIIMHBL TE€XHOJOTHS IMOJYYEHUS JKUBBIX BaKIHUH. YOUTHIC
BAaKIMHBL. TEXHOJIOTHS MOJy4yeHUsi yOUTHIX BakKUIMH. AHATOKCHHBI. TEXHOJOTHUs MOJIy4EHUS
aHATOKCUHOB. CHIBOPOTOUYHBIE MpEIIapaThl.

[IpenapaTsl Ha OCHOBE >KMBBIX KYJIBTYP MHKPOOPraHU3MOB. TE€XHOJOTHS MOJTy4EHUs
MpermapaToB  HOPMOQUIOPOB, MPOOUOTHKOB, NPEOMOTUKOB W CHHOMOTHUKOB. TpeboBaHUS K
ITaMMaM, MCIOJB3YEMBIM JUIsl TPUTOTOBJICHUS TMpENnapaToB Ha OCHOBE KHUBBIX KYJIBTYP
MHKPOOPTraHU3MOB.

4 O0beM yueOHOI 1 CHUIITHHBI

. O0beM THCHMILINHBI
Bua yueOHoii paGoThl
3E Axkaj. 4. | Acrtp.u.
OO0mas Tpy10eMKOCTb JMCIUIIINHBI 4 144 108
KonTakTHasi paboTa — ayiMTOPHbIE 3aHATHS: 1,78 64 48
Jlexunu 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocroniTesbHasi padoTa 2,22 80 60
KoHTakTHas camocTosiTelibHas paboTa 0,4 0,3
2,22
CaMocCTOsATEeTEHOE U3yYE€HUE Pa3/IeIOB TUCIIUTLIMHBI 79,6 59,7
Bux uTOroBoro KOHTpOJIs: 3a4éT ¢ OueHKOM

AHHOTANUA padoyeil NPOrpaMMbl TUCUUILIHHBI
«JIabopaTOpHbBI NPAKTHUKYM 110 OPraHUYeCKO XUMHID)

1 Heap aucuMnauHbl — NIPUOOPETEHHE CTYIEHTAMU OCHOBHBIX 3HAHHUN U HABBIKOB JUIS
OCYILIECTBJICHUS] CUHTE3a OPraHNYeCKUX BEILIECTB.

2 B pe3yabTaTe n3y4eHUs IMCUUILIMHBI 00yYarOIHiics T10/15KeH:

Obaadoams cleqyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPAMU UX JIOCTHKECHUS:

VK-1.1; VK-1.4; VK-1.5; [IK-2.1; IIK-2.2

3namo:

— TEXHUKY 0€30I1aCHOCTH B JIAOOPATOPUU OPraHUUYECKONU XHUMHUU;

— IPUHLIUIBI 0€3011aCHOTO 00pallleHUs C OPraHUuYeCKUMU COEMHEHUSIMH;

— METO/JIbI U BUbI XpoMaTorpaduu AJs ONpe/ieleHHs COCTaBa peakKIMOHHON CMECH;

— TEOPETHUYECKUE OCHOBBI CIIOCOOOB  BBIJCICHHS, OUYHUCTKA U HUICHTHUPHUKAIUH
OpPraHMYECKUX BEIIECTB;

— JKCTIIEPUMEHTAIbHBIE METOJIbI MPOBEICHUSI OPTraHUYECKUX PEaKIUid, MPOTEKAIIIUX 110
Pa3IMYHBIM MEXaHU3MaM;

— OCHOBHBIE OOIIMEe METOJIUKHA B3aUMHON TpaHCPOpPMAIMK KIACCOB OPraHMYECKUX
COEIMHEHUI.

Ymemy:

— IPUMEHATH TEOPETUYECKHE 3HAHUS U IKCIIEPUMEHTAILHBIE METObI UCCIEIOBAHUS
OpraHMYECKON XUMUU MIPU PEIIeHUH MPodECCHOHAIBHBIX 3a/1aY;

— copMynupoBath MpodieMy u 000CHOBATH BHIOOP MPUOOPOB M IKCIEPUMEHTATBHBIX
METO/I0OB UCCIIEJIOBAHUS, TOCTABUTH LIEIH U 33J]a4d U HAMETUTD ITyTH UX JOCTHXKEHUS;

— CHHTE3UPOBATh COCTUHEHHUS 110 MPEATIOKEHHON METOIUKE;

— IIPOBECTH  BBIJICJICHHE W OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HAa OCHOBE
TEOPETUYECKUX 3HAHUU TI0 OPraHMYECKON XUMUU;

— BBIOMpATh pallMOHATBHBINA CIIOCO0 BBIACTIEHUS M OUNCTKA OPTaHMYECKOTO COCTUHEHUS;

— IPEJCTABIATH IaHHBIE TA0OPATOPHOTO MCCIEI0BAHUS B BUAE TPAMOTHO O(OPMIIEHHBIX
METO/IHK;
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— MPOBOJMTH AHAJIN3 U KPUTUYECKU OLIEHUBATD MOJTyYCHHbIE SKCIICPUMEHTAIbHBIC
JaHHbIe, 0000IIAaTh U JIeNIaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OTBITOB;

— BBIOpaTh CII0CO0 MACHTU(DHUKAIIMHA OPTAHUIECKOTO COCTUHEHHUS.

Braoems:

— KOMILJIEKCOM COBPEMEHHBIX KCIEPUMEHTAIBHBIX METOJ0B OPraHUYECKON XUMUU IS
peleHus] KOHKPETHBIX MCCIIEJ0BATEIbCKUX 3a/1a4;

— IKCTICPUMEHTAIIBHBIMU METOJAMH ITPOBEICHUSI OPraHUICCKUX CHHTE30B;

— OCHOBHBIMH METO/IaMHU UJICHTU(DUKAIIMHA OPTaHUICCKUX COCIMHCHHIA,

— mpueMaMu 00paOOTKU M BBIICIICHUS! CHHTE3UPOBAHHBIX BEIIECTB;

— 3HAHUSIMH  OCHOBHBIX 3aKOHOB OPraHMYECKOW XHUMHH JUISI  COJEpKAaTeIbHOU
MHTEPIPETAIMN TOTY4YE€HHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTATOB.

3 Kparkoe conepixanue TuCHMINIHHBI

Pazoen 1. Ilpasuna u memoowt pabomwi 8 1ab0pamopuu 0peaHu4ecKo XuMuu.

1.1. IlpaBuna Ge3omacHON pabOTHI B JIA0OPATOPUU OPTAaHUYECKON XHUMUHU.

be3onacHble npuemsl U npaBusa padoTkl B 1a00paTOPUN OPraHUYECKON XUMUH.

1.2. Metoabl paboThI B 1a00paTOpUN OPraHUIECKON XHUMUH.

OO6mue wmetonpl paboTel B JlabopaTopuM oOpranuyeckoil xumuu. Harpesanue.
Oxnaxnenue. [lepememnBanue.

1.3. JlaboparopHas mocyaa, 000py0BaHNE U IPUOOPHI.

[locyna, nambosee vacto mpumeHsemas B jaboparopuu. Ilpubopsl ans ompeneneHus
Temmeparypsl mnasieHus. Becol. Tepmomerp. Potopusrii ucapurens. Pedpakromerp.

Paszoen 2. Memoow uoenmughurxayuu, ouucmru u 8vl0eneHust OpeaAHULecKux coeoOuHeHull.

2.1. Xpomarorpadmus.

Nnentudukanus  OpraHWYECKUX  BEMISCTB  IMOCPEJACTBOM  PAa3IMYHBIX  BHUJIOB
xpomarorpaduu (TCX, xpomartorpadus Ha Oymare, noHOOOMeHHas: Xxpomatorpadust, BOXKX).
[Tpumenenne TCX st uaeHTUGUKAIMN OPraHUYECKUX COCIUHEHHUN. AJICOPOSHTHI U AJTIOCHTHI,
ucrionpzyembie B TCX. Bpibop amoeHTa. OOHapyxkeHue BemiecTB. OOHapy)KeHHE BEIIECTB.
Koaddumment ynepxkusanus. Koapdunuent pacnpenenenus. PaboTa ¢ kanuuisipamm.

2.2. MeToipl OUYMCTKH XUIKKUX BemiecTB. [leperonka.

DKcTpakuus, [UIsl W3BJIEYEHMs (BBIJEJICHHSA) OPraHMYECKOro BEIIeCTBa W3 BOJBI.
DKCTpakius C TMOMOIIBIO JENUTEIbHOW BOPOHKH. BbICylIMBaHUE SKCTPAKTOB OCYIIUTEIIEM.
[leperonka. Bunel mneperonku (¢ppakiuvoHHAs, BaKyyMHas, II€pEroHKa C MapoM, MpH
atMocdepHOM naBieHuM). BeicymuBanue xxuakocreid. Ocymutenu. Onpeenenrue TeMeparypsl
KuIeHusa u kodpduurenta npenomienus. OpakinuonHas neperonka. Padora ¢ puibTpoBambHOM
Oymaroii. OTroHKa pacTBOPHUTEISL.

2.3. Metobl 04MCTKH TBEpABIX BellecTB. [lepexpucramimn3zanusi.

MeTo1bI OUYHCTKU TBEPABIX BeliecTB. Bo3ronka (cyonumanus). TemmepaTypa BO3rOHKH
U TeMIleparypa IJIaBJIeHHs], BO3TOHstolIerocs Beuiectsa. [Ipubop s Bosrouku. [lepeocaxienue.
[lepexpucrannuzanus. Dtansl nepekpucramuimzauuu. [logdop pactBoputensa. HacwieHHbIH
pactBop. l'opsiuee ¢unbTpoBanue, BakyymHas GuiabTpauusa. OmnpeneneHue TeMIepaTypsl
aBieHud. TemnepaTypa miaBIeHUs] CMEIIaHHOW MPOOBL.

Paszoen 3. Cunme3s opeanuueckux coeOuHeHu.

Henmn u 3amaun SKCHEpPUMEHTa B OPraHUYECKOM CHHTE3e. TeopeTHdeckue OCHOBBI
mpouecca. Breibop ycnoBuit peaknuu. Pacuer cunresa. OOmme mnpaBwia MOATOTOBKH U
npoBeeHus cuHTe3a. TexHuka 6e3omacHocTH. [Ipubop s mpoBeaenust cunresa. [IpoBenenue
omnbiTa. KOHTpOnb 3a X0Ja0M peakiuu. BeineneHue, odncTka W aHanmu3 mpoaykTa. CHHTE3BI
BEIECTB Pa3JIMYHBIX KJIACCOB OpPraHWYecKhX coeAuHeHui. [IpoBeneHHe SKCIepUMEHTAIbHBIX
METO/I0B UCCIIEJIOBAHUS PEAKITHH.

[IpoBenenue peakiuii, MPOTEKAIOIINX IO MEXaHU3MaM:

— HYKJICO(MIBHOTO 3aMEIICHHS — CHHTE3 TaJIOT €HaJIKaHOB;

— HYKJICO(MIBHOTO TMPHUCOCIUHEHHS] — CHUHTE3 CIIOKHBIX 3(UPOB KapOOHOBBIX KHUCIOT,
aMUI0B KapOOHOBBIX KUCIIOT, a30TCOACPKAIIUX aTbJACTUIOB U KETOHOB;

— 2NEKTPO(PHUILHOTO 3aMEIIEHUSI B apOMAaTUYECKOM pSIy — peaklUud HUTPOBAHUS,
OpoMUpOBaHUs, CYIb(PUPOBAHUS;
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— peaxkuuii TMa30TUPOBAHUS U A30COUYCTAHMUS;

— peakuui okuciieHus (CUHTE3 aueroHa, 1,4-0eH30XuHOHA, OEH30MHON KHUCIOTHI) U
BOCCTaHOBJICHUSI.

4 O0beM yueOHOH M CHUIITHHBI

. O0beM IMCHHMIIJIMHBI
Bua yueOHo# padoThl

3E Axkaj. 4. | Acrtp.u.

OO0masi Tpy10€eMKOCTb IM CHHUILTUHBI 2 12 54
KonrakTHasi pa6oTa — ayIuTOPHBIE 3aHATHSL: 0,89 32 24
JlabopaTtopusie padoTsl (JIP) 0,89 32 24
CamocrosiTesbHas padora 1,11 40 30
KoHTakTHas camocrosiTelibHas paboTa 0,2 0,15
1,11

CamocTosiTeTbHOE H3ydEHUE Pa3AeIOB JUCIUTUIMHBI 39,8 29,85
Bu HTOroBOro KOHTPOJIS: 3auér

AHHOTaN U padoyeil NPOrpaMMbl JUCHUNIIHHBI
«PU3NKO-XMMHYECKHE 0CHOBLI HAHOTEXHOJIOT MM

1 Heap AUCHUNJMHBI — W3yYEHUE MPUPOABI U CBOWCTB HAHOMATEPUATIOB, (PU3HUKO-
XUMHUYECKON CYIIHOCTH HaHOPa3MEPHBIX A(P(HEKTOB W PacCMOTPEHUE TEXHOJOTUM TOJydeHUS
HaHOMAaTEPHUAJIOB JIJIsl CO3JaHuUs BEICOKOA(P(HEKTUBHBIX MPOMBIIIJIEHHBIX MTPOIIECCOB.

2 B pe3yabTaTe H3y4eHUs] TUCHUTIMHBI 00yIAIOUIUICS T0JI/KEH:

Obnadams ClenyONUMA KOMIIETCHIINSAMHA U UHIANKATOPAMH UX JOCTHKECHUS

IIK-1.1; I1K-1.2; TIK-1.3; IIK-1.4; IIK-1.7; IIK-3.3

3name:

— MaTeMaTUYeCKHEe OCHOBBI TEOPUH (PU3NKO-XUMUYECKUX CBONCTB HAHOMATEPHUAJIOB,
BEKTOPHOE U TEH30PHOE NCYUCIICHHE (PU3UKO-XUMUYECKUX TI0JICH;

— DKCIIEPUMEHTAJILHBIE METOIbI (PU3NYECKON XMMHUHM TIPH U3YUYEHUH HAHOPAa3MEPHBIX
CTPYKTYP;

— OCHOBBI 30HHOW TEOPHHM TBEPJOTO Teja, MOJAEIU CTPYKTYp U CBs3CH B HaHO-
KpUCTaJlIax;

— (u3uYecKyr0 CymHOCTh 3(P(HEKTOB KBAHTOBOTO OTPAHUYCHHS, OAUIMCTUYECKOTO
TpaHCIIOpPTa HOCUTENEH 3apsia, TYHHEIHHOTO U CIMHOBOTO 3P (HEKTOB;

— KMHETHKY ITPOIIECCOB B HAHOCUCTEMAX;

— 3aBUCHUMOCTH CBOMCTB HAHOMATEPHAJIOB OT pa3Mepa CTPYKTYPHI;

— OCHOBHBIC (PU3UKO-XMMHUYCCKHE XapaKTEPUCTUKN HAHOKJIACTEPOB U HAHOKPUCTAJIIOB;

— ¢u3nyecKue MeXaHU3MBbI SIBJICHHI MTepeHoca B MOIYIPOBOJIHUKOBBIX HAHOMATEpUAIIaX;

— 0COOCHHOCTH PaBHOBECHBIX M HEPABHOBECHBIX MPOIIECCOB Ha IPaHUIE pa3zeiia
reTepOCTPYKTYP, 0COOEHHOCTH MEPEHOCa B HU3KOPA3MEPHBIX CTPYKTYpax;

— MEXaHU3MBbI POCTAa TOHKUX IUICHOK;

— (UBUKO-XUMHYECKYIO CYITHOCTh PEKOHCTPYKIMU U pellaKcallid MOBEPXHOCTEU U
3aBUCHMOCTHU UX CKOPOCTEHN OT CBOMCTB TBEPJOTO TeJla U XapAKTEPUCTUK PEAKIIMOHHOU Cpebl;

— ompeAeneHus: caMOocOOPKH M CaMOOPTaHHM3alMi M MPUMEPbl UX HCTIOJIb30BAaHUS MpPU
(hopMHUPOBaHUH TOBEPXHOCTH HAHOMATEPHUAIIOB.

Ymems:

— BBIOMpaTh ONTUMABHYIO CTPATErHi0 MPOBEICHUS UCCIEIOBAaHUIN MpU PEIICHUH 3a]ad
HaHOWHKEHEPUH;

— UCIOJIb30BaTh TEH30PHBIN aHAIMU3 JJI ONPEACNICHUS NOJSIPU3YEMOCTH U MEXAaHUUECKUX
CBOMCTB HAHOMAaTEPHUAJIOB;

— ucnonb30Bath pacnpenenenne Gepmu-/{upaka ans pacuera KOHUEHTpALM HOCUTENEH
3aps/ia B MOJIYINPOBOAHUKOBBIX HAHOMAaTEpHUanax;

— CTPOUTh KHHETUYECKHE MOJIEIIN MPOIIECCOB, MPOTEKAIOUIMX B HAHOCUCTEMAX;
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— MPOBOJMTH pacueT BEJIWYMH CKOPOCTEH MOBEPXHOCTHOW W moJieBoW Iuddy3un mpu
M3Y4YEHUH HAHOMATEpUAJIOB U UX KaTaIUTHUUECKUX CBOMCTB;

— HMCII0JIb30BaTh OCHOBBI TEOPHH (PU3MKH M XUMUM TBEPJBIX TEJ Ui PELUICHUS 33124
OIIMCAHUS IIPOLIECCOB, IPOUCXOAAIINUX B HAHOCTPYKTYPHBIX CUCTEMAX.

Braoems:

— COBPEMEHHOW TEPMHUHOJIOTHEH B 007aCTH HAHOMATEPUAIIOB;

— METOJaMH IOCTPOEHUS ONTHUMAJIBHOW CTPATETMH IPOBEACHUS HCCIIEIOBAHUU IIPU
peuieHny 3a/1a4 HaHOMHKECHEPUH;

— MaTeMaTUYeCKUM  ammapaTtoM s pewmieHuss  ypaBHenuss  lllpenunrepa ¢
KO3 pHUIMEHTaAMHU, SBISIOMUMHCS NEPUOTTICCKUME (PYHKIUSIMH,

— METOJaMU PEIICHHs] YPABHEHUHM KMHETUYECKHX MOJEJIEH MPOLECCOB, IPOTEKAOUIUX B
HaHOCHUCTEMAX;

— METOJIaMU pacyeTa BEJIMYNH CKOPOCTEH MOBEPXHOCTHOM 1 nojieBoit tuddysuu;

— IPAaKTUYECKUMHU HaBBIKAMU MPUMEHEHUS BBIYUCIUTEIBHON TEXHUKH NIl PELICHUS
3a/1a4, U3y4aeMbIX B HACTOSALIEH JUCLUIUIMHE.

3 Kparkoe conepixanue TuCUMNIHHBI

Beeoenue.

®duznyeckas XuMus HaHocucteM. OCHOBHBIE MOHATHUS U TIpefcTaBieHus. Kinaccudukanus
HaHOMAaTepHaJIOB. JHEPreTUYECKHE TUarpaMMbl U IJIOTHOCTH 3JIEKTPOHHBIXCOCTOSIHUM 1 2D,
1D, OD cTpykTyp B CpaBHEHHH C TPEXMEPHOU CTPYKTYPOH.

Pazoen 1. Keanmosas xumus HaHOnpoyeccos.

1.1. HanocTpyKTypHbBIE€ MaTepuabl. 3aBUCUMOCTb CBOMCTB HAHOMATEPHAJIOB OTPa3MEPOB
CcTpykTyphl. [loBeneHre noABMKHBIX HOCUTENEH 3apsia B HAHOCTPYKTypax. DPQPeKT KBaHTOBOIO
orpanuueHus. bamnucruueckuit TpaHcOpPT HocuTene 3apsaa. KBantoBele nHTEpdEpeHIIMOHHBIE
ahdextr. TyHHETBHBIE M CTUHOBBIEC (D (PEKTHI.

1.2. VauBepcanpHas OalmucTHYECKass MPOBOAUMOCTb. CpemHssi IauHa CBOOOIHOTO
npobera HSJEKTpOHa M JuiMHA BOJHBI DepMM B METAIIMYECKUX U MOJYIPOBOJHUKOBBIX
HaHoMmaTepuaiax. JJinHa CHUHOBOM penakcaluu.

1.3. BonoBoe ypaBHenue Illpemunrepa. JIBOWCTBEHHOCTh NPHPOABI H3ITYYCHHS.
BonnoBas mnpupona snektpoHa. COOTHOIIEHHE HeomnpeneneHHocTeil. CBOHCTBa KBAaHTOBO-
MEXaHUUYECKUX onepauui 1 pyHKkuuii. MOMEHT UMITyJbca U oneparops! civHa. CHUHAIEKTPOHA.
CoOcTBeHHbIE PYHKIIMM MHOTO3JIEKTPOHHBIX cucteM. [Ipunuun Ilaymu.

Pazoen 2. Mamemamuueckue ocHo8bl meopuu  UIUKO-XUMUUECKUX — CEOUCME
HAHOMAMepuaos.

2.1. BekropHOE€ M TEH30pHOE HCUYMCICHHE (U3MKO-XMMHUYECKHX noJeil. CMeranHoe
BEKTOPHO-CKAJISIPHOE IIPOU3BEJICHNE TpeX BEeKTOpoB. ['onorpad BexTopa. PacxoxxaeHue Bekropa,
€ro aHAJINTU4ECKOE BbIpakeHue. Buxppb BekTopa. Ero cocrasistomue.

2.2. TeH30pHO€ HCYMCICHHE M HCIIOJIb30BAaHUE TEH30POB JJIsl OINPE/EICHUs MacChl
UIEKTPOHA WU ABMXKYILHUXCS JIEMEHTAPHBIX YaCTHIL B 2JICKTPUUYECKUX U MarHUTHBIX MOJIAX, AJIs
ONpEICICHUsI MOJIIPU3YEMOCTH M MEXaHMYECKMX CBOMCTB HaHOMAaTepuasoB. TeH30pHBIH
AUIUICOU. [ 1aBHBIE OCH U TTIaBHOE 3HAUYEHUE TEH30pa.

Paszoen 3. Hanoknacmepbol u nanokpucmanisi.

3.1. Kpucramnuueckoe mpocTpaHcTBo. Kpucramimdeckue pemerkud. MHIEKCH y3710B
pEILIeTKH, Y3JOBBIX PAIOB, Y3JIOBBIX IUlocKocTed. OOpaTHas pemierka. TouedHass CHUMMETPHS
TBEPABIX Tel. MaTpUYHBI METOJ ONUCaHUs onepauuil cumMmerpuu. Pemerku bpase. MHaekcsl
Muepa.

3.2. Mojenu 9SHEPreTHYecKUX 30H JUAJIEKTPUKOB, MOJYHNPOBOJHUKOB, METAJIIOB.
Hocutenn 3apsnoB B NOIYNpOBOJAHHMKAX. PaBHOBECHBIE COCTOSHMS B IOJYIPOBOJHUKAX.
[InotHOCTH 3amosiHeHus ypoBHed. @yHkuusa pacnpeneneHus Pepmu—/lupaxa. Konnenrpamus
HOCHTeJNEeH 3apsaaa B NOIynpoBoaHUKaX. COOCTBEHHbIE U IPUMECHBIE MOTYITPOBOIHUKY.

3.3. SIBneHust mepeHoca 3apsAlOB B YCIOBHMSX CTallMOHApHOW HEPaBHOBECHOCTH.
HepaBHoBecHbIE npoliecchl B onynpoBoaHuKax. [loepxHocTHble npouecchl. Coctosiaus Tamma
u lloknu. YpaBHeHUs MoJenel, OTPaXKAIOIINX SBJICHHS B MIOJIYIIPOBOJIHUKAX — INIOTHOCTD TOKA,
HENPEPBIBHOCTD, HANPSYKEHUE IIEKTPUUECKOTO 1ouisl. 30HbI bpuiuitosHa.
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Pazoen 4. Memoowi ¢opmuposanus nanopasmepuvix monHkux nienok: Ppanxa-ean oep
Mepese, Borvmepa-Bebepa, Cmparnckoeo-Kpacmanosa.

4.1. Ilpoueccsl Ha MOBEPXHOCTHM M B IPUIIOBEPXHOCTHBIX CJIOSIX TOHKUX IUICHOK:
azcopOuus u necopouus. PEKOHCTPYKIMS U pestakcarysi MOBEPXHOCTEH.

4.2. lloBepxuoctHass uddy3ua. 3axonsl @Duxa. AHUZOTPONHUS IMOBEPXHOCTHOM
middy3un. AToOMHBIE MEXaHU3MBI IOBEPXHOCTHOM TU(Qy3un.

Pazoen 5. Camocobopra u camoopeanuzayus.

5.1. [Inenku JIrarmriopa-bromkertr. Ampudmisnsie Bemecrsa. [lnenku Y-, X- u Z-tuna.
BepTukanbHO€ U TOPU30HTATBHOE OCAKICHHUE.

5.2. CnoHTtaHHas KpucTaumianus. M3meHeHne cBOOOJHON SHEPTUU KPUCTALTUICCKOTO
3apo/iblllia B 3aBUCUMOCTH OT €ro paauyca. Co3/laHue KBaHTOBBIX IPOBOJIOK CaMOOpraHu3aluen
B [IPOLIECCE AMUTAKCUATIBHOTO POCTa HAa BUIIMHAJILHOM MOBEPXHOCTH.

5.3. AtoMHas mHxeHepus. Vcrmonp30BaHNEM CKaHUPYIOUIEH TYHHEITHbHOW MHKPOCKOTIHH
JUIs  HANpaBJICHHOIO MAHMITYJUPOBAHMS aTOMaMU Ha [OBEPXHOCTH TBEPAOro  Tena.
[TapannenpHble U MocieqOBaTEIbHBIE TPOLIECCH IepeHoca aTtoMoB. [loneBas quddysus.

Pazoen 6. Kunemuxa npoyeccog 6 nanocucmemax. I omo- u 2emeposnumarcusi.

6.1. l'omoonuTakcuss — KHHETHYECKUE JPQPEKThl. BHYTPUCIOWHBIH M MEXKCIOWHBINA
MacconepeHoc. bapeep Opnuxa-11IBodens. Kospouuuent npoxoxaeHus (3PQPeKTUBHOCTD
MEXCIIOHOT0 MaccornepeHoca). MexaHu3Mbl pocTa Mpy TOMO3IUTAaKCHU. PocT 3a cueTIBHKEeHUS
CTYIIEHEW, MOCIOMHBI 1 MHOTOCIIONHBIN POCT.

6.2. l'ereposmurakcusi.  Kpucramnorpadgudeckne  IIIOCKOCTH M HalpaBJICHUS.
HecootBercTBus pemierok. Jlucnokauy HECOOTBETCTBUS (pelakcaliys HANPsSHKEHUH Ha TPaHULe
IJIEHKA-TI0JI0KKa). PaccTosiHus Mexay nucinokauusMu. DdeKTsl MeXaHMUeCKUX HapsKeHUN
npu rereposnurakcuu. Kputndeckas tonmuHa mieHku. [IceBgoMopdHblil U penakcupoBaHHBIN
pocT.

Pazoen 7. Texnonocuu nonyuenus HanonieHoK, HAHONPOBOJIOK, KEAHMOBLIX MOYEK.

7.1. MeTon XMMHYECKOTO OcaxkaeHus u3 razoBod ¢aszel CVD um ero momudukanun
(APCVD, LPCVD, UHVCVD npu armocdepHOM, HU3KOM JaBJICHUU U CBEPXBBICOKOM BaKyyMe,
MOCVD, u ap.). OcHOBHBIE THUITBI XUMHYECKHX PEAKIUN: Pa3I0KEHHUE TATOTCHUIOB METaJIOB,
THJIPUIOB, KapOOHWIIOB, METAJUIOPraHWYECKUX COEJUHEHUH, pEeaklUuu OKHUCICHMs, OOMEHa,
BoccranoBieHus. Kunetnka CVD. AnnaparypHoe odopmieHue nporiecca.

7.2. MonexynsipHO-IydeBasi snuTakcus. AnmaparypHoe odopmiieHue. JloctonHcTBa U
HEIOCTATKU MeToJa. DJIEKTPOHHO-IydeBasi JUTorpadus Ui MoJydeHUs: KBAaHTOBBIX IIPOBOJIOK U
TOYEK.

Pazoen 8. Hanocmpykmypbl u ux ucnonv3oeanue 6 21eKmpoHHbIX YCIMPOUCMBAX.

8.1. Yrneponuele HaHOTPYOKkH. @DOpMHpOBaHHE JIOKTEBBIX COEIUHEHHUH  MEXay
HAaHOTpPYOKaMU THIIA «KPECIO» M «3Ur3ar» M BO3HUKHOBEHHE TIeTepolepexoia MeTasll-
MIOJIyIIPOBOIHUK. VcHosb30BaHKE YIJIEPOJHBIX HAHOTPYOOK IPU CO3AAHUM BBINIPSAMIISIOLINX
HaHOAMOA0B. OIHOIEKTPOHHBIE TPAaH3UCTEPHl ¢ HAHOPA3MEPHBIMU IIPOBOJAIIMMHU KaHAJIaMHU.
[ToneBble TpaH3UCTEPHl HA METAIIMYECKUX U MOJIYIPOBOIHUKOBBIX HAHOTPYOKaX. 3aBUCUMOCTb
IIPOBOJIMMOCTH LIEMH HAHOTPaH3UCTEpa OT MOTEHLIMAIa 3aTBOPA. DPPEKT TyHHEIBHOTO epeHoca
4yepe3 METAUNINYECKY0 HAHOTPYOKY.

8.2. MonekyisipHble HAHOCTPYKTYpBI (CyIpaMoJIEKyIsIpHbIE aCCOLMAThI, OMOMOJIEKYIbI U
OMOMOJIEKYJIIpHbIE KOMIUIEKChI, MHUIIEUIBI U JIMIIOCOMBI) U UX HCHOJb30BAHUE NPHU CO3JaHUU
MOJIEKYJISIPHBIX IEPEKIIIOUATENEH.

Paszoen 9. Oxcnepumenmanvhvie memoovl  usuueckou Xumuu npu  U3yHeHuu
HAHOPA3MEPHBIX CIMPYKMYP.

9.1. IIpocBeunBaromast 3nekTpoHHass Mukpockonus [IOM. Ckanupyromas 30HIOBas
mukpockonust (C3M) (Ckanupyromas TyHHenbHas Mukpockonus CTM, ATomHO-cuiioBas
Mukpockonust ATM). CkiepoMeTpusi 1 HAHOMHAECHTUPOBAHHUE.

9.2. Criextpanbubiii  aHamu3  (Osxe-criektpockonus, WMK-crnekrpockonus, SnepHbiid
MarHuTHbIN pe3oHaHc SIMP, 31eKTpOoHHBIN MarHUTHBIN pe3oHanc DOMP, paanocnekTpockonus).

3axnouenue.

O0630pHas 3aKIOYUTENbHAS JIEKLHUS.
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4 O0beM yueOHOM 1M CHUILIHHBI

Buja yueoHoii padoTsl Obnem aucuun LI
3E Axkaj. 4. | Acrtp.u.
OO0mas Tpy10eMKOCTb JHCIUIIINHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexunu 0,89 32 24
[IpaxTnueckue 3anarus (113) 0,44 16 12
JlabopaTtopusie padoTsl (JIP) 0,44 16 12
CamocrosiTesibHasi padoTa 2,22 80 60
KoHrakTHas camocrosiTelibHas padoTa 0,4 0,3
2,22
CaMoCTOSATENbHOE N3YYEHUE Pa3/IeioB TUCIUIUINHEI 79,6 59,7
Bua uTOroBoro KOHTpoOJIs: 3a4éT ¢ oueHkoM

AHHOTaN U padoyeil NPOrpaMMbl JUCHUNITITHHBI
«MeToabl M HHCTPYMEHTAJIbHbIE CPEICTBA MPOrHO3MPOBAHMS CBOIICTB HAHOMATEPHUAJIOB)

1 Hesab AUCHUNIMHBI — H3yYEHUE MAaTEMAaTHICCKUX U KOMITBIOTEPHBIX MOJAXOJ0B K
MIPOTHO3MPOBAHUIO CBOMCTB HAHOMATEPUAJIOB.

2 B pe3yabTaTe H3y4eHUs] TUCHUTIMHBI 00yIAIOUIUICS T0JI/KEH:

Obnadams CIEenyONUMA KOMIIETCHIINSAMHU U UHIANKATOPAMH MX JOCTHKECHUS

TIK-1.1; IIK-1.4; IIK-1.7; [1K-3.2; [1K-3.3

3Hamo:

— OCHOBBI MOJICTUPOBAHUS C TIOMOIIBIO KJIETOUYHBIX aBTOMATOB;

— TOJIXOJ JJIsl OTIpeIeTICHHUs] CBOMCTB HOBBIX MaTepHalIOB HA OCHOBE YCTaHOBJICHUS
KOJIMYECTBEHHOW B3aMMOCBSI3U MEXAY CTPYKTYPOI U CBOMCTBAMH;

— IPUMEHEHHE MEXaHUKH TeTepOreHHBIX Cpel I MOJCIUPOBaHUS TEIJIO- U
MaccormepeHoca B MOPUCTHIX Cpeax.

Ymemo:

— CTPOHTH KJIETOYHO-aBTOMaTHYIO 2D moaens st mosst 100x100 kimetox;

— cTpouTth mpocreimyo QSAR Mozens, oTpaxkarollylo B3aUMOCBSA3b OJHOTO CBOWMCTBA
OT MOJIEKYJIIPHOI CTPYKTYpbI MaTepuaa.

Braoemy:

— HaBBIKAMH HCIIOJIb30BaHMs TOTOBBIX MakeToB mporpamm Nanostruct st renepauuu
CTPYKTYpPBI IOPUCTHIX TEJL.

3 KpaTtkoe conep:xanue JMCHUIIHHBI

Bseoenue.

[Ipenmer u MeTo b1 M3ydaeMoi nucuuIuinHbl. Lenu u 3agauun kypca. Onrcanne 0CHOBHBIX
paznenoB kypca. CTpyKTypa Kypca U MpaBuiia pedTHHTIOBOM crcTeMbl. BBesieH1e B peAMETHYIO
o6nactb. OCHOBHBIE IOHATHUS, ONIPEACICHHS], TEPMUHOJIOTUSL.

Paszoen 1. Mooenuposanue cmpykmypul u c80ticme mamepuaa.

1.1. OcHoBHBIE ompeAeneHus U MOHATHS. MHOTOYpOBHEBasI CTPYKTYypa U3Y4EHHUSI HOBBIX
MatepuanoB. KBaHToBasi XuMusi 1 MOJIeKyasipHast quHamuka. Meton Monte-Kapno. Tenneniuu
pa3BUTHUS HAHOMOJeNUpOoBaHus. OTedueCcTBEHHbIE U 3apyOeKHbBIE TIPOTPaMMHbBIE TTAKETHI.

1.2. MoaenupoBaHue CTPYKTYPbl U MOJIEKYJ KIACCHYECKUMU TM0AX01aMu. O3HaAKOMIICHHE
C KJIACCHYECKHMH TOJIXOJaMH K OMHMCAHUIO MOIIEKYN U CTPYKTYP HOBBIX BEIIECTB: KBAHTOBAS
MEXaHHKa, MOJIEKYISIPHOE MOJeNupoBaHue, KoH(popMalmoHHbIH aHanu3, Meto] Monrte-Kapio,
MmeTo bl 3D QSAR, BUpTYyanbHBIN CKPUHUHT U IOKHHT.

1.3. QSAR-meton. 3amaun meroaa. JleCKpUNTOpHI: TOMOJOTHMYECKHUEe, CTPYKTYpHBIE,
munodunsHoCcTH U Apyrue. Co3ganue MoAeneil u anropuTMel ux nocrpoenus. [Iporpamma PASS
(uenu, mpuHIUTI paboThl). MeTo 16l 00pabOTKY ¥ XpaHEHHS TaHHBIX. VHTEIIeKTyalbHbIN aHaTn3
JTAHHBIX.
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1.4. KnerouHo-aBromaTHOoe MojenupoBanue. Vcropus Bo3HukHOBeHUs. W3yuenue
COBPEMEHHBIX METOJIOB KOMIIBIOTEPHOTO MOJIEIMPOBAHUS CTPYKTYPBI U CBOMCTB HAaHOMAaTepHala
¢ wucnomp3oBanueM 2D u 3D kimeTtouHeix aBTOMaToB. M3ydeHHe anropuTMoB ‘‘ciabo-
nepekpeiBatonuxcss chep”’, DLA, MultiDLA mis reHepanuu CTpYKTyp Ha HAHOYPOBHE Kak
MOPHUCTHIX TeJ, TaK U (PYHKIIMOHATIBHBIX U KOMIIO3UIIMOHHBIX MaTepHajIoB. 3HAKOMCTBO U paboTa
¢ nporpammoii Nanostruct.

Pa3zoen 2. Memoowt obpabomxu ungopmayuu.

2.1. Meroapl 00pabOTKH M XpaHEHUs NaHHBIX. BJ] — Kak KOMIBIOTEPHBIC XpPaHWIHINA
nHpopmanuu. PaccMoTpeHue NpuHIMIIOB U IPEMEPOB MOCTPOCHUS 0a3 JaHHBIX: HEPAPXUUECKUE,
CETeBbIE, pEISLUOHHbIE. TabmuIpbl, CYIIHOCTH, B3auMOCBs3U. KoMIbloTepHbIE Cpelbl Ui
noctpoenust b/I. OcobenHocTH KapTorpapuuecKkux, TeKCTOBBIX bJl. AJNTropuTMBITIONCKAa B HUX
nHpopmanuu. [Ipumepsr BJ] mis moucka mHpOpManuu B OOJIACTH XUMHUYECKON TEXHOJIOTHUU
(Science Direct, Dechema, 5/1 BUHUTU u npyrue).

2.2. aTennekryanbHbI  aHamu3 JaHHBIX. CTpyKTypa WHTEIUIEKTYyaIbHOTO aHajm3a
nanabiX (MAJL, B anrmmiickoi Tepmunosioruu Data Mining). A/ kak nponecc aHaTuTH4ECKOTo
UCCIEeOBaHUSl OOJBIIMX MacCUBOB MH(QOPMAMM C LEJIbI0 BBISBICHUS OIpPEAEICHHBIX
3aKOHOMEPHOCTEN M CHUCTEMaTMUYECKUX B3aMMOCBS3€M MeEXJy MEepeMEHHbIMH, KOTOpBIE 3aTEM
MOKHO TIPUMEHHTh K HOBBIM COBOKYITHOCTSIM JaHHBIX. ABTOMAaTH3MpOBaHHas 00paboTka W
0000IIeHe HAKOIUIEHHBIX CBEJCHMM, TMpeBpalleHne UuX B HHGOpPMALMI0O U 3HAHUS.
XapakTepucTuka, 00acTh NpuMeHeHus kaxjaoro Mmeroaa MAJ[. ABromaTusnpoBaHHBIE CHCTEMBbI
JUTSL TIPETPUATHI.

Paszoen 3. Mooenuposanue Ounamuueckux npoyecco8 (mMenio-u MacconepeHoca)
BHAHOCMPYKMypax ¢ ucnoivzosanuem nakema Fluent.

3.1. BBenenne B BEIYMCIUTEIBHYIO THAPOANHAMHUKY. OCHOBHBIE MTOHSTHS H 3aKOHBL

3.2. [IporpamMMHbBIC TAKETHl TSI MOJCIMPOBaHUS Temio-u maccorepenoca (ASPEN).
ITaketst ANSYS kak mnpuMmep KOMMEpPYECKHX ITaKETOB I IPOCKTHPOBAHUSI XHUMHUKO-
TEXHOJIOTHYECKUX, (apMareBTHUYECKUX, HedTenepepadaTeBaomux npou3BoacTB. CocTaB
nakeToB ANSYS. Fluent — xak oaua u3 maketoB ANSYS. Ilpumepsl 3agad MoaenupOBaHUS
JMHAMHYECKHUX MPOIECCOB.

4 O0beM yueOHOI 1 CIUNIHHbI

.« O0BbeM TUCHUIIINHBI
Buna yueOHoii padoThI et

3E Axkaja. 4. | Actp.u.
OO0uiast Tpy10€eMKOCTb THCHHUTIIUHBI 4 144 108
KonTtakTHasi pa6oTa — ayIuTOPHbIE 3aHSATHSI: 1,78 64 48
B TOM 4HcJe B (popMe NPAKTUYECKOH MOATOTOBKM: 0,22 8 6
Jlekuun 0,44 16 12
[Ipaktnueckue 3anarus (I13) 0,44 16 12
JlaGopaTtopubie padoTsI (JIP) 0,89 32 24
B TOM YHCJIC B JOpME MPAKTUUECKON MOATOTOBKH: 0,22 8 6
CamocTrosiTeqbHasi padora 2,22 80 60
KonTtakTHas camocTosiTenbHas paboTa 0,4 0,3
2,22
CaMmocTosATENbHOE U3yUEHUE PA3/IeIOB IUCIUILIUHBI 79,6 59,7
Bux uToroBoro KOHTpoJIs: 3a4éT ¢ oleHKOH

AHHOTanusA pado4eil NPOrpaMMbl AU CHHILIMHbBI
«Pa3paboTka papManeBTHYECKUX NPENAPATOB H MATEPHAJIOB MEAULIMHCKOI 0
HA3HAYCHUsD»

1. Heap qucumniaMHbl — GOpPMUPOBAHKUE 3HAHUHN U HABBIKOB B 00J1aCTH pa3pabOTKU
(dapMaleBTUUECKMX MpEernapaToB M MaTepuajgoB MEIMLIMHCKOIO Ha3HAUYEHUS C Y4eTOM
JNEUCTBYIOLIEN HOPMATUBHOM JOKYMEHTALIUH.

2. B pesyabpTare n3y4yeHusi JMCHUILIMHBI 00Y4YAIOIIMIiCS 107KEeH

79



Obnadamye cneayrOIUMU KOMIIETCHIUAMHU ¥ UHAUKATOPAMH UX JOCTHKEHHS:

TIK-1.2; IIK-1.3; [IK-1.5; I[IK-1.6; IIK-1.7; [IK-3.2; I[IK-3.3

3uams:

- TpeboBanus K cocTaBy U MOoKa3aTelsiM KadecTBa (apMalleBTHUECKUX MPErapaToB
1 MaTEpUajIOB MEIUIIMHCKOTO Ha3HAUCHUS;

- MeTo1bl co31aHus U CTa0MIM3AUU HAHOPa3MEPHBIX CUCTEM JIOCTAaBKH aKTUBHBIX
(bapMaIeBTHYECKIX BEIIECTB, MATEPHAIOB MEIUIIMHCKOTO HA3HAYCHUS;

- OcCHOBHbBIE XapaKTEPUCTUKH HAHOMATEPHUAJIOB M HAHOCTPYKTYp, METOJAbI UX
HCCIIEIOBAHUS U IMarHOCTUKU;

- OcHOBHBIE  TpyNNbl  BCIIOMOTATEJIbHBIX  MAaTE€pPHalioB,  pa3pelICHHbIX K
MPUMEHEHHIO B (DapMalleBTUKE U MEAWIIMHE, U MX CBOMCTBA.

Ymemo:

- Pa3pabarbiBaTh M OOOCHOBBIBaTH COCTaBbl (papMaleBTUUECKMX IIperapaTtoB M
MaTepHUagoB MEAUIIMHCKOTO Ha3HAYEHUS! C COBMECTUMOCTH KOMIIOHEHTOB, UX O€30MacHOCTH AJIst
00yacTu MPUMEHEHHUS], C YIETOM BO3MOKHOCTH JOCTUKEHUS 3aJaHHBIX XapaKTEPUCTHUK;

- YMeer HCMONB30BaTh METOJbl MaTeMaTHYECKOW OOpaOOTKM JaHHBIX |
MaTeMaTHYEeCKOr0 MOJAETUPOBAHUS Ul MIPOBEIEHHUS] OUCKOBBIX U MPHUKJIAJHBIX HUCCIEI0BAHUM
B o0yactu papMarieBTUKU U MEIUIIMHBL;

- YMeeT aHanM3upoBaTh BO3MOKHOCTU NPUMEHEHHS] METOJOB TUArHOCTUKH JUIsS
UCCIIEIOBAaHUSI CBOMCTB OOBEKTOB pa3pabOTKHU C ydyeToM TpebGoBaHuii dapmakonen W IPYrux
HOPMAaTUBHBIX JOKYMEHTOB.

Bnaoemw.:

- Brnageer HaBBIKaMHM IIOWCKA, aHajdW3a W CUCTEMATH3alMH HWHQOpPMAIMH B
TEMaTHICCKHX MEKIYHAPOIHBIX U POCCHICKHMX 0a3ax JaHHBIX B 00JIACTH HAHOPA3MEPHBIX CHCTEM
JOCTaBKH, HAHOOOBEKTOB H HAHOCTPYKTYPHUPOBAHHBIX MATEPHAIIOB JJIs1 MEWIIMHEI;

- Bnageer HaBbIKaMH BBIOOpA CPEICTB HM3MEPEHUH JUIS OLEHKHA ITapaMeTpOB
HaHOMATEPHAJIOB;

- Bnaneer HaBBIKAMH COCTaBJIEHHS MAaTEMATHYECKOTO OIMCAaHHS OOBEKTOB
TPEXMEPHOU MEYATH YIS U3JICITHIA MEUIIMHCKOTO Ha3HAYCHHMS.

3. Kparkoe cogepxxanue 1M CIHIIIMHBI

BBenenue

CrpykTypa u colepKaHue AUCLUIUIMHBL. POJIb HAHOTEXHOJIOTUI B COBPEMEHHOMN
MEIULIMHE.

Pa3nen 1. O61ue Bonpockl papMaieBTHYECKOH pa3padoTKu

PaccmarpuBarorcs oOuue BONpoChl  (papMaleBTUYECKON pa3paboTKH, HOpPMaTUBHAs
JOKYMEHTAIUs B NpeIMEeTHON o6macTu. PaccMaTpuBaloTCsl OCHOBHBIE MCTOYHUKU MH(DOpMaIUK
U1 TpOpabOTKK TEMAaTUKU: IaTEeHTHBIE 0a3bl JaHHBIX, OTKpbIThIE Poccuiickue n Mex1yHapoaHble
peecTpbl 0 pa3paboOTKaxX JEKAPCTBEHHBIX CPEACTB, HaydyHble MEPUOAWYECKHE M3/aHUS U 0a3bl
MEIMLUMHCKUX NyOnukanuil. BcnomorartenbHble Marepuanbl, HOPUMEHseMble Ui CO3JaHUs
HAaHOPA3MEpPHBIX CUCTEM JOCTaBKM BEIIECTB W  JUArHOCTHKH, HAaHOCTPYKTYPUPOBAHHBIX
MaTepHUAIIOB JJIs1 MEIULIUHBL.

Paznen 2. Hanopa3mepHble CHCTeMbl JOCTABKM AKTHBHBIX (papManeBTHYeCKHUX
BelIeCTB

Metoapl MOTy4eHHs] HAHOPA3MEPHBIX CUCTEM JOCTAaBKM AKTHBHBIX (hapMalleBTHUECKHX
BemiectB. OcoOeHHOCTH — (papMaKOKMHETHMKM M (apMakOJMHAMUKM TIpU  TEpexoje K
HaHOpa3MepHBbIM CHUCTEMaM JOCTaBKH. Bompockl TOKCHMYHOCTH M CTaOMIIBHOCTH HAHOYACTHII,
HAHOCYCIIEH3UH, HaHOAMyJbcuil. CaMOodMynbrupymomue cucreMsl. MHTpaHa3zanbHbIE CHCTEMBI
OCTaBKH in Situ.

Pazgen 3. U3aenust MeIMIUHCKOT0 Ha3HAYEHMS

buonerpanupyemple Marepuanbl MEIUWLUHCKOTO HA3HAYEHMs: IUICHKH, HETKaHbIe
MaTepuanbsl, MaTpukcel U 3D-ckaddongsl. IlpenwsBiasembie TpeboBanus. [IpumMensiemble
MaTEepHUAIIbl U TEXHOJIOTUH MOJIyYEHUS.
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Pa3nesn 4. AnanTHBHBIE TEXHOJIOTMH A1l MeAULNHBI

MeTompl M TEXHOJIOTHH TPEXMEPHOMN NeUaTH IS pelieHHs 33/1a4 B 00JIACTH MEIUIIMHBI U
(bapManeBTHUECKOW  MPOMBIIUIEHHOCTH.  MaTepuaibl, HUCHOJb3yeMble B  aJIMTUBHBIX
TEXHOJIOTUAX, JJI IIOJIydCHHs U3JEIUNd MEIMIMHCKOTO Ha3HaudeHus. Peosiormueckue
0COOEHHOCTH MaTepuajoB Juisi peanusanuu npouecca 3D-mewaru. Ilpsmas reneBast mevartb:
ONHCAaHWE  TEXHOJIOTWH, UCMOJb3yeMble  MaTepualibl, TpeOoBaHHS K  MaTepHalaM.
Crepuonutorpadusi: ONUCAHWE TEXHOJOTHH, WCIOJb3yeMble MaTepHalbl, TpPEOOBAaHHUS K
Marepuanam. [locnoiiHOe HaIUIaBJIEHHME: ONMCAHUE TEXHOJIOTMH, HCIOJIb3YEMbIE MaTepHalbl,
TpeOoBanus K MatepuanaMm. CelleKTUBHOE Jla3epHOE CIIEKaHWE: ONHMCAHUE TEXHOJOTHH,
UCTIOJIb3yeMbIE MaTepHajbl, TPEOOBAHHS K MaTepHaliaM.

4 O0bemM yueOHOM TMCUMILINHBI.

O0beM THCHMILINHBI
Bua yueOHoii paGoThl Axan. | Actp.
3E
q, .

OO01mas TPyA0eMKOCTb THCIIHIIIAHBI 3 108 81
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,3 48 36
Jlexun 0,4 16 12
[IpaxTnueckue 3anarus (I13) 0,4 16 12
JlabopaTtopusie padoTs (JIP) 0,4 16 12
CamocroniTesbHasi padoTa 1,7 60 45
KoHTakTHas camocTosiTelibHas paboTa 0,2 0,15

1,7
CaMOoCTOSATeTbHOE N3YdEHUE Pa3/IeIIOB TUCITUTUTHHEBI 58,8 44 85
Bua uTOroBoro KOHTpOJIs: 3auér

AHHOTANUA padoyei NPOrpaMMbl TUCUUILIHHBI
«IIpuMeHeHHe MeTO/Ia BHIYUCINTEILHONH IHAPOANHAMUKH VIS 32124 XUMHUYECKO
TeXHOJIOTUM ¥ HAHOUHKEHEePUID)

1. Heab nucunmiuabl «[IpuMeHeHne MeT0/1a BLIYMCIUTETbHOUTHAPOIUHAMUKH
JJIs1 pelieHus 3a1a4 XUMHYECKO#l TeXHOJOrum» — npodeccuoHaabHas MoJroToBKa OakagaBpa
B 00JIaCTH MPUMEHEHHSI METOJIOB BEIYMCIUTEILHOM THIPOIUHAMHUKY Ha TIPUMEPE pEIICHUs 3a/1a4
XHMUYECKOH TEXHOJIOIHH C MCITOJIb30BaHKEM IIporpaMMHOro nakera Fluent, moseimenue ypoBHs
3HAHUM U YMEHUU.

2. B pe3yabTaTe u3yueHusi AMCUUIJIMHBI 00y4YaIOIIMIiCS 10JI2KeH

Obaadams cleqyOIUMUA KOMIIETEHIIMSIMA U UHIAUKATOPAMU UX JTOCTHKECHUS:

1IK-2.1; [IK-2.2; I[IK-2.3; IIK-3.1; IIK-3.2; 1IK-3.3.

Buame:

— OCHOBHBIC MaTEMaTUYECKHE MOJCIIH JUIsl ONUCAHUS JABW)KCHUS CPEIbl, TEIUIO- M
MaccornepeHoca, TypOyIeHTHOCTH, XMMHUECKUX PeaKlnii, MHOTO(a3HbIX CUCTEM;

- OCHOBHBI€ OJIOKEHUS MOJECIIUPOBAHUS TEXHOJIOTHUECKUX CUCTEM;

— BHYTPCHHHUI HHCTPYMEHTapHii mporpammHoro makera Fluent.

Ymems:

— (dhopmynupoBaTh PUINUECKYIO 33a4Y;

— CTPOUTHh MATEMAaTUUYECKYIO MOJIETb;

— CTPOUTH PACUETHYIO FTE€OMETPUIO U TEHEPUPOBATh CETKY;

- CaMOCTOSITENIbHO pelaTh 3aJaud, XapaKTepHbIE Il XUMUYECKOW TEXHOJIOTHH, C
MIPUMEHEHUEM METOJI0B BBIUMCIUTEIbHON TUIPOIMHAMUKY;

— MIPUMEHSTH METO/IbI MOACIMPOBAHUS TEXHOJOTHUECKUX CUCTEM JJIsl pEeLICHUs
MPaKTUYECKUX 33/1a4 B XUMUYECKON TEXHOJOTHH.
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Braoems:

— KOHIIENTYaIbHBIMU MOJIXO0JaMU K PEUICHUI0 MPHUKIAIHBIX MPOOJIEM C MO3UIUN
MOJEIIUPOBAHUS TEXHOJIOTHUECKUX CUCTEM;

— MHCTPYMEHTaMHU IporpaMMHOro nakera Fluent mms 3amycka pacuera ypaBHEHUt
MOJIENH, JJIsl BU3YyaJIM3alluH Pe3yIbTaTOB PacyeTa u UX MocToopabOTKH.

3. Kparkoe conep:kanue quCHUIINHBI

Beenenne B Kypc. Mexanuka cmuomnHblx cpen. [lpeamer, 3amaum U MeTOABI
BBIYUCIIUTEIILHON THAPOAMHAMUKH. DTarbl PEIICHUS 334 BHIYUCIUTEIbHON THAPOAMHAMUKHY.

Pazoen 1. Mexanuxka cniowiHoil cpeovl, MamemMamuueckKuii annapam memooa
GLIYUCTUMENIbHOU 2UOPOOUHAMUKU.

VYpaBHEHMsS] COXpaHEHHUs MacChl M HUMIyJbca. YpaBHeHUE Ouiepa (Wi HJealbHON
XKUAKOCTH), ypaBHeHue HaBbe — CToKca (17151 TMHEHHO-BSI3KOM AKUAKOCTH), C YIeTOM U 0e3 yueTa
C)KMMAaeMOCTH cpelbl. MHOTOKOMIIOHEHTHbIE cUCTeMBbl. KpaeBble ycioBus JUIsl ypaBHEHM
IBUKEHMS. 3aKOHBI TEPMOJIMHAMUKH. 3aKkoH Dypbe. YpaBHEHUE COXPAaHEHUS DHEPTHHU.

Metonpl TOCTpOEHHUs pacdyeTHhIX ceTOoK. CeTKM peryisipHble U HeperyJspHbIE.
AnantuBHble ceTku. KadecTBo ceTku. UuncineHHBIE METOMABI perieHus audQepeHrnaibHbIX
YpaBHEHUN B YACTHBIX MPOU3BOJHBIX: METOJ] KOHEUHBIX Pa3HOCTEH, METO] KOHEYHBIX 0OHEMOB,
METOJI KOHEUHBIX AJIEMEHTOB. [[uckpeTn3anus, MHTErpUpOBaHNUE U IMHEAPU3AIUS YPaBHEHUM, UX
YHCJIEHHOE PEIlICHHUE.

Pazoen 2. Ilpaxkmuueckasn peanusayus Memooda bl4UCIUMETbHOU 2UOPOOUHAMUKU

[TonBwxHas rpanuna. JluHamuueckne CceTkd. Mojenb HI€aTbHOTO  CMENIEHUS.
Crynenuatsiit BBOJ HHAMKaTopa. CpenHee BpeMs peObiBaHus. PacueTr peakTopa ¢ MEIaiKou.

Monens uneanbHoro BeiTecHeHHs. CpenHee Bpems npedbiBaHus. CTyneH4YaTblii BBOJ
uHanKaTopa. Pacuer TpyGuaroro peakropa.

MopenupoBanue XUMHUYECKUX PEaKIuii B 00beMe, Ha CTeHKE M Ha Jactuiie. Pacuer
XUMUYECKUX IPEBPALLECHHI B pEaKTOPE CMELICHUSI.

JlamuHapHBIN B TYpOyJICHTHBIA pexxuMbl TeueHus. Kpurepuii Pelinonbaca. Monenb
Cnanapra-Ansmapaca, Mojeib K — &, Moesb HanpsbkeHuid PeliHob ca.

CaMOCTOATENBHBIN MPOEKT M1 3aKPEIUICHHUsS] U3YYEHHOI'O0 Marepuaia M NPaKTHYECKUX
HABBIKOB pa0bOThI C MPOrPAMMHBIM ITAKETOM.

4 O0beM yueOHON AUCHMILIMHBI.

O0BbeM TUCHUIIINHBI
Buna yueOHoii padoThI Axan. | Actp.
3E
q, q,
OO0masi Tpy10eMKOCTh 1M CHMILIUHBI 3 108 81
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHS 1,3 48 36
B TOM 4HcJje B (popMe npakTudeckoii moaroroskm: | 0,45 16 12
Jlexkuun 0,4 16 12
JlaGopaTtopHubie padoTsI (JIP) 0,9 32 24
B TOM uuciie B popme npakrudeckoit nogrorosku: | 0,45 16 12
CamocrosiTesabHast padora 1,7 60 45
KoHnTakTHas camocrosiTensHas padota 0,2 0,15
1,7
CamocTosATENbHOE U3yYEHUE Pa3/IeIOB IUCIUILIUHBI 59,8 44 85
Bux uTOroBoro KOHTpoJIs: 3auér

AHHOTanuA padoyeil NPOrpaMmMbl JUCHUIIHHBI
«MyabpTHMacmITabHOE MOJIEJINPOBAHNE CTPYKTYPbI, CBOWCTB M NMPOLECCOB MOJYyYCHHUS
HAHOMATEPHUAJIOB)»
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1. Henp aucuMnMHbI — O3HAKOMJIEHUE CTYAECHTOB C LIMPOKUM KPYroM TEOpuil,
MOJIXOZI0B U METOAOB B 00JaCTH MYJIbTUMACIITAOHOTO MOAEIHPOBAHUS CTPYKTYPBI, CBOHCTB U
IIPOLIECCOB MOJIy4EHHs] HAHOMATEPUAIOB.

2. B pe3yabTaTe M3yUeHUs: AUCHUIIJIMHBI 00YYAKOIIUICS T0JIKEH

Obnadamye CleAyIOMUMA KOMIIETEHIIMSAMU ¥ UHIUKATOPAMHU UX JTOCTH)KECHUS:

VK-1.1; VK-1.2; VK-1.5; [IK-1.7; I[IK-2.1; IIK-2.3; IIK-3.2; IIK-3.3

3uams:

— TeopeTnueckue OCHOBBI ~ MOJIEIMPOBAaHUS C  MCIIOJb30BAaHUEM  KBAaHTO-
MEXaHMYECKHUX MOJIEIIC U METOJOB MOJIEKYJISIPHON JUHAMUKH;

— OCHOBBI MOJIETUPOBAHUS C UCTIOJIB30BAHUEM KJIIETOUHBIX aBTOMATOB;

— OCHOBBI  MOJICTTUPOBAHHMS C  HUCIIOJb30BAHUEM  PEIICTOYHBIX  ypPAaBHEHHM
bospmana

- OCHOBBI MEXaHHMKH CIUJIOUTHBIX U TE€TEPOTCHHBIX CPE/T

— [ToHSATUSA NCKYCCTBEHHOTO MHTEIIJIEKTa, HEUPOHHBIX CETEM, SKCIIEPTHBIX CUCTEM

- [Toaxonp! kK co31aHUIO0 MYIBTUMACIITAOHONW MOJIENH

Ymemo:

- PemaTte 3agaun MoJenMpoBaHUsSI CBOMCTB, CTPYKTYpPbl M MPOLIECCOB IMOJTYyYEHHS
HaHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB;

- [IpuMeHsSITh METOBI MAaTEMATHYECKOTO UM KOMITBIOTEPHOTO MOJECIUPOBAHUS IS
MIPOTHO3UPOBAHUS CTPYKTYPHI M CBOMCTB HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB;

- CoBmMmeniath MOJIENTU pa3HOro MaciTada

Bnaoemy:

— HaBwikamu BeIOOpa TpeOyemMoil MaTeMaTHuecKOW MOJETH IS TpeacKa3aHust
CBOWCTB, CTPYKTYpPBI U IPOLECCOB NOJYyYEHNsI HAHOCTPYKTYPUPOBAHHBIX MaTEPUAJIOB;

- [IpuMeHATh METOIBI MATEMAaTUYECKOTO U KOMITBIOTEPHOIO MOJEIUPOBAHUS IS
ONpeNIEeTCHUS CTPYKTYPBI U CBOMCTB HAHOMATEPHUATIOB U HAHOCHUCTEM;

- HaBbikamu pa3paboTku MaTeMaTHYEeCKUX U KOMITBIOTEPHBIX MOIesei

- ANTOpUTMaMHM  pEIIEHUsS  ypaBHEHUM  MaTeMaTHYECKHX  MOJENEeH WM
AIrOpUTMaMH KJIETOYHO-aBTOMATHBIX MOJENIEN

3. KpaTtkoe cogep:kanue IuCHUNIMHBI

BBenenmue.

[Ipenmetrsl 1 Metonbl u3ydaeMou aucuuiuiuabl. Llenmn u 3amaum kypca. Onucanue
OCHOBHBIX pa3zenoB Kypca. CTpykTypa Kypca M IpaBuja peHTUHIOBOW CUCTEMBbl. BBeneHue B
npeaMeTHy0 06actb. OCHOBHBIE MOHSATHS, ONIPEICICHUS, TEPMUHOJIOTHSI

Pa3nen 1. KBanTOBO-MexaHHYecKHe MOIeJIH M METOAbI MOJIEKYJISPHOI THHAMUKHT

1.1.  OcHoBHble ompeneneHus U TOHATHSA. KBaHTOBas XUMHS W MOJIEKYJSpHas
nuHaMuKa. TeHaeHIuu pa3BUTHsI HAHOMOIETUPOBaHUs. MoJenpoBaHUE CTPYKTYPhl U MOJIEKYJ
KJIACCUYECKUMHU TIOIXO0JaAMH.

1.2. KBaHTOBO-MexaHnueckue mnoctynaTel. YpaBHeHus Jlarpawxka u ['amuibToHa.
Knaccudukanus onepatopoB KBaHTOBOM MexaHUKU. OCHOBHOE ypaBHEHUE KBAHTOBON MEXaHUKH.

1.3.  MaremaTu4eckie OCHOBBI MOJEKYISIPHOW JUHAMHUKH. AJITOPUTMHYECKHE
OCOOCHHOCTH TPH MOJECTUPOBAHUM METOJOM MOJEKYISPHOW IUHAMHKHU TPHU HCIOJIb30BAHUU
HYJIEBBIX TPAHUYHBIX YCIOBUH.

Paznen 2. MaremaTnyeckoe MOJAeJIMPOBAHHE CTPYKTYPbl H CBOMCTB HOBBIX
HAHOCTPYKTYPHPOBAHHBIX MATEPHAJOB € HCIOJb30BAHMEM KJIETOYHO-AaBTOMATHOIO
nojaxoaa

2.1. Knetounslii aBTomaT. KneTouHble aBTOMaThl JUIsi MOJEIMPOBAHUS HAHOCTPYKTYP.
Mopens arperanuu, orpaHudeHHON quddysueil. Moaens arperanuu, OorpaHUYeHHON peakiuei.
bannuctuueckas arperauust yacTuil-kinactep. Mojens Kinactep-kiacTepHoil arperaunu. Mojenb
ClIydailHbIX CTPYKTyp. Mognenb cnabomnepekpoiBatomuxcs chep. Mojenb mepeKphIBaAIOIIUXCs

cep.
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2.2. CTpyKTypHBIC XapaKTePUCTHKH TMOPHUCTBIX Teil. MoJaenupoBaHUEe CTPYKTYP
reTEePOreHHbIX TBEP/IbIX TeJl. MoAeIpoBaHNe CBOMCTB MOPUCTHIX TEJ U T€TEPOTEHHBIX TBEPIbIX
CTPYKTYP.

Paznen 3. Maremarudeckoe MOJeTHPOBAHHE HAHOCHUCTEM C HCHOJIb30BaHHEM
peunieToYHbIX YpaBHeHuii Bosibumana

3.1  Mogenp pemerdaToro rasza. J[BymepHas Mojeib pemeTdyaToro rasa Jjs HOTOKa.
[IpaBHIIO CTOJIKHOBEHMIA.

3.2 VYpaBHenue bosbliMaHa i 1uckpeTHoW ckopoctu. Orpanudenus. Paciupenue
Yenmena-DHcKOra Ha OCHOBE MOMEHTOB.

3.3 Pemeruareie ypaBHeHuss boabumana. Jluckperusanuss IEpBOro  MOPSIKa.
Jluckperusanus BTOporo nopsiaka. Pemerdarsiii meron bonsimana.

Pa3zgen 4. MexaHnka CIUIOIIHBIX U IFeTePOreHHBbIX cpel I ONMHCAHMSA NPOLECCOB
NOJIy4eHHs] HAHOMATEepPHAJIOB

4.1, TlpeameT M METOABI MEXAHUKU CIUIOMIHOW cpeabl. OCHOBHBIE TUMOTE3bl. MeTo bl
OTIMCAHUS IBUKEHUS CIUJIONIHOM CPeJIbl.

4.2. YpaBHEHHS MEXaHWKHU CIUIONIHON CpEJbl: YPaBHCHHE HEPa3pBIBHOCTH; YPABHCHHS
JBYDKEHUSI CIUIONTHOM CPEJibl; YPaBHEHUS! MOMEHTOB KOJIMUECTBA JBWXEHHS. JlOTIOTHUTENBHBIC
COOTHOILIEHUSI.

4.3. Xapaktepuctukn MHOrodaszHoil  cpenpl.  Kmaccudukamuss — MHOTO(MA3HBIX
(reTeporeHHbIX HEOJHOPOIHBIX) cpell. OCOOEHHOCTH MaTEMAaTUYECKOTO OMUCAHUSI T€TEPOreHHBIX
cpen. OCHOBHBIE ypaBHEHHUS.

Pa3znen 5. UcKycCTBeHHBIH MHTE/JIEKT, MOAX0Abl M PelIeHUS JJI MATEMATHYECKOT0
MO/1eJIMPOBAHUS CTPYKTYPbI CBOWCTB M METOAOB MOJy4YeHHS] HAHOCTPYKTYPHPOBAHHBIX
MaTepHajioB

5.1. TlonsTe 00 MCKyCCTBEHHOM HHTeIUIeKTe. DYHKIIMOHAIbHAS CTPYKTYpa CHUCTEMBI
HCKYCCTBEHHOr0 MHTeIUIeKTa. HanpapiieHne pa3BUTHS HCKYCCTBEHHOIO MHTEJUIEKTA.

5.2. Hetiponnsie cetu. BBegenue B HelipoHHBIE ceTH. VICKyCCTBEHHAss MOJieIb HEHpPOHA.
[Ipumenenne HelipoHHBIN ceTeil. OOyueHne HeHpoCceTH.

5.3. Okcnepthbie cuctembl. CTpyKTypa SKCHepTHOW cucteMbl. Pa3pabotka wu
HCIIOJIb30BaHUE IKCIIEPTHRIX ceTerl. Kiaccudukanms sxkcneptHeix ceted. [IpencraBieHue3sHanuit
B 3KCIIEPTHBIX CUCTEMAX.

4 O0beM yueOHOM AU CUMILJIMHBI.

O0BEéM TUCHUIIINHBI

Buanbl yueOHo# padoThI 3E Axar, . Af{Tp,
O0mas TPyA0eMKOCTb JUCIUILINHBI 110 y4e0HOMY IVIaHY 4 144 108
KonTakTHasi paboTa — ay1MTOPHbIE 3aHATHS: 1,3 48 36
Jlekuun 0,9 32 24
[Ipaktnueckue 3anarus (I13) 0,4 16 12
CamocrositesbHas padora (CP): 1,7 60 45
CaMocToATEeNnbHOE N3YUEHHUE Pa3/IeiOB TUCIUTUIUHBI 1,7 60 45
Bujx KoHTpoOJIs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEXyTOYHas aTTEeCTALIUsS 1 0,4 0,3
[ToaroroBka k ’3K3amMeHy 35,6 26,7
Buja nToroBoro KOHTpOJIsi: JK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl JUCHUIIHMHBI
«TexHoJ0rH4ecKe CHCTEMbBI B HAHOTEXHOJIOT TH»

1 Hesab qucuMnauHbl — GOpMUPOBaHHUE 3HAHUN O METOJAX MOJYYEHHUS Pa3IMUHBIX
HaHOPa3MEePHBIX/HAHOCTPYKTYPHUPOBAHHBIX MaTEpUaANOB, OCBOCHHWE OCHOB OpraHM3allud M
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MIPOBEJICHUSI TEXHOJIOTHYECKUX MPOIECCOB MPOU3BOJCTB HAHOMATEPHAJIOB, H3yYCHHS OTpaciien
MIPOMBIIIJICHHOCTH, OPUEHTUPOBAHHBIX HA BBIITYCK MPOIYKIIMH C MPUMEHEHUEM HAHOMATEPHAIIOB.

2 B pe3yabTaTe H3y4eHUs] TUCHUILIMHBI 00yYAOUIUICSH T0JIKEH:

Obnadamye cleAyOMUMH KOMIIETEHIIMSAMU ¥ UHIUKATOPAMHU UX JTOCTH)KECHUS:

TIK-1.1; IIK-1.2; TIK-1.3; [IK-1.7

3uame:

— CBOWCTBa M 00JIACTH TPUMEHEHHUS HAHOJWCIEPCHBIX IMMOPOIIKOBBIX, (YJLICPCHOBBIX,
HAaHOCTPYKTYPHBIX TBEPJBIX, XKUAKUX ¢ TeIb-00pa3HBIX MAaTepUajoB, HAHOPA3MEPHBIX
9JIEMEHTOB U 00BEKTOB, HAHOCHCTEM;

— OCHOBHBIC KJacCH(PHUKAIIMK CIOCOOOB TONYYCHHS PA3IMYHBIX HAHOPA3MEPHBIX U
HAaHOCTPYKTYPHPOBAHHBIX MAaTEPUAIIOB;

— OCHOBBI TEXHOJIOT U IMOJTy4EHUS Pa3IMYHBIX HAHOMATEPUAJIOB;

— YCTPOWCTBO Y MPUHITUITH pA0OTHI OCHOBHOTO O0OPYIOBAHUS JUIS TTPOIIECCOB MOTyUCHHS
HAHOJIMCIIEPCHBIX MOPOIIKOBHIX, ()y/UIEPEHOBBIX, HAHOCTPYKTYPHBIX TBEPABIX, KUJKHX H TeIb-
00pa3HbIX MaTepUaIoB, HAHOPA3MEPHBIX AIIEMEHTOB M 00BEKTOB, HAHOCHUCTEM.

Ymems:

— IIPOBOJIUTH aHAJIU3 0COOEHHOCTEN HAaHOMIPOIYKTOB U HAHOTEXHOJIOTHIA;

— TOJIOMPATh W COCTABJISTH CXEMBI TEXHOJIOTHYECKOTO OOOpYIOBAHUS JUISl TONyYCHUS
HaHOPA3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX MaTCPHAIIOB.

Bnaoemw.:

— HaBBIKAMHU 110  TOCTPOCHHIO  TEXHOJOTHYECKMX  TPOIECCOB  IPOW3BOJICTBA
HaHOPA3MEPHBIX/ HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB;

— HaBBIKAMHU 110 TIPEIBAPUTEIILHOMY TMOAOOpY OOOpYyIOBaHUS IS IPOHU3BOJICTBA
HAaHOPA3MEPHBIX/ HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOR.

3 KpaTkoe coaep:kaHue 1 CHUNITHHBI

Beseoenue.

[TonsaTre 1 OCHOBHBIC KJIacCU(PHUKAIIMKA HAHO M HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIIOB.

Pa3zoen 1. Ocnoswl nonyuenus HaHO- U HAHOCMPYKMYPUPOBAHHBIX MAMEPUAILOB.

1.1. Knaccupukanuu aucriepcHeIX cucTeM. Kiaccudukamus METOA0B TMOJydeHUs
HaHOMAaTepHUasoB.

1.2. ®U3UKO-XUMHUYECKHE U TEPMOJMHAMUYCCKHE OCHOBBI IOJy4E€HUS HaHO- U
HaHOCTPYKTYPHUPOBAHHBIX MAaTEPUAJIOB 10 MPUHITUIIAM «CHHU3Y-BBEPX» U «CBEPXY-BHHU3Y.

Pa3zoen 2. Mexanuueckue memoowvi noiyueHuss HAHOMAMepuaios.

2.1. MeToapl MEXaHUYECKOTO U3MEILYCHHS.

MeToapl MEXaHMYECKOTO W3MEJbUEHHUs: IIapoBbIe, IUIaHETApHBbIC, BHOpAIIMOHHEIE,
BHUXPEBBIE, THPOCKOTTUYCCKUE, CTPYHHBIC MEIBHUIIBI, AaTTPUTOPHI.

2.2. MexaHOXMMHYECKHUH CI0CO0.

MexaHOXUMHYECKHH crioco0. MexaHudeckass akTuUBanus. JMCIOKAIMOHHBIN MEXaHU3M
mwiacTuyeckol  gegopmanuu.  MOHOKPHCTAUIbI,  MOJUKPUCTAIUIBL.  MalloyrioBele U
0O0JIbIIEYTIIOBBIC TPAHUIIBI 3€PEH.

2.3. MeTo/1bl THTEHCUBHOM TTACTHYECKOM Jtehopmarnuu.

MeTo 161 THTEHCUBHOM I1acTU4ecKoil geopmarin. KpydeHue noj; BEICOKHM JaBIICHUEM,
paBHOKaHanbHOE yrioBoe mpeccoBanue (PKY-mpeccoBanue), mMeTos BCECTOPOHHEH KOBKH,
paBHOKaHanbHas yrioBas BbITSKKAa (PKY-BBITSKKA), METOJ «IECOYHBIX YacoB», METOJ
WHTEHCUBHOTO TPEHHS CKOJBKEHHUEM.

2.4. Meronpl TMONYYEeHHS HAHOMATEPUATIOB C  HCIOJIB30BAHMEM MEXaHHYECKOTO
BO3JICHCTBUS PA3IUYHBIX CpPEl.

MeTtopl IOTy4eHHsT HAHOMATEPHAJIOB C UCHOIB30BAHUEM MEXaHUYECKOTO BO3ACHCTBUS
Pa3IUYHBIX CPEe: KaBUTAIMOHHO—THUIPOIMHAMHYECKUH, BHOPAIIMOHHBIN, METO/I yIapHOM BOJHBI,
U3MeNbYeHHE  yIbTPAa3BYKOM, JIETOHAIMOHHBIA cuHTe3. [lomyuyeHwme HaHOAIMa3oB B
MIPOMBIIIJIEHHOCTH.

Pa3zoen 3. Quzuueckue memoowvl noayuerus HaHOMAMeEPUALO8.

3.1. Metoab! pactibuieHUs (AUCTIEPTUPOBAHUE).
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Metonel pacmbUicHus (aucrieprupoBanue). Pacmbuienue pacraBoB. Knaccudukarus
CHOCOOOB TOJTy4EHUSI METAJUTMYECKUX IMMOPOIIKOB PACIIBUICHHEM PACIlIaBoB. PacmbuieHueCTpyei
raza wid XuAkocTd. CXeMbl TOJa4d KHUAKOTO MeTasla B PACHBUIUTEIBHYIO (OPCYHKY.
[enTpobexxHoe pacmbuieHre. Pacnbuienne pacTBopoB. PU3NYECKIE OCHOBBI pacibuicHHs. Yucio
BeGepa.

3.2. MeTtoap! ucrapeHuss—KOHICHCAIHH.

Mertoer nciapeHusi—KonaeHcanuu. Kinaccuduxamuss MeTo10B MCIapeHUs-KOHICHCAIIUH.
TurenbHOe U 6e3TUTENbHOE Hciapenue. Harpes mia3Moi, ga3epom, WHITYKITMOHHBIH.

3.3. Bakyym—cyOnuManuoHHas TEXHOJIOTHSI.

Bakyym—cyonumanmonnas texnonorus. Craguu mporecca. CriocoObl 3aMOpakMBaHUS
HCXOJHOTOo pacTBopa. McnapurenbHoe 3aMOpaKuBaHuUeE.

3.4. DnexTpuvecKuii B3pHIB IPOBOTHUKOB.

DNeKTpUYECKUid B3pHIB MPOBOJAHHMKOB. OrHcaHWe TMpolecca, CXemMa YCTaHOBKH.
Knaccudukarus cnocoO0B MOTy4eHHs] HAHOMIOPOIITKOB METOJIOM DJIEKTPOB3PhIBA NMPOBOIHUKOB
10 CKOPOCTH BBOJIa SHEPTHH.

3.5. Meto 161 mpeBpalieHnii B TBEPIOM COCTOSIHUH.

Meroas!l npeBpalieHuii B TBEPAOM COCTOSIHMM. KOHTposmpyeMas KpHUCTAUIM3alus W3
amopdpHoro  cocrosiuus.  OOnMydeHWe  CIJIaBOB  BBICOKODHEPTETUUECKHMMH  YaCTHUIIAMH.
CnyuHHUHTOBaHHE.

Pasoen 4. Xumuueckue memoowl nonyueHus HaHoMamepuaios.

4.1. YucTto XUMUYECKHE METOIbI TIOJTYIeHHUsI HAHOMATEepHaJIoB, KiIacCupUKAIIHS.

4.1.1. MeToapl ¢ TIOMOTIBIO XUMUYECKUX peakiuii. MeTox 0CaXXIEHUsI U COOCAXKICHUSI.
Merton retepodazHoro B3aumMoAeUcTBUsA. MeToa BoccTaHOBJIEHUs. Mertamiorepmus. MeToab
30Jb-T€b CHHTE3a, cTaguu. Meroa ra3zoda3HbIX XUMHUYecKux peaknuil. Tepmudeckas
JMCCOLMAIMS WIIK TUPOJIU3. MeTOoIbl OKUCTICHHUSL.

4.1.2. DNeKTPOXUMUUYECKHE METOIBL. DIIEKTPOOCAXKICHHE METaJLJIOB.
DneKkTpo(IOTAIMOHHOE OCAKICHNE. DIEKTPOXUMHYECCKII CHHTE3 U3 PacIliaBa.

4.2, OU3UKO-XUMUYECKUE METOIBI.

dusnko-xuMudeckre MeTopl. Criocod ncrmapuTeapbHOro TepMopasioxeHus. [[pumMenenne
nazepa. [[pumMeHeHne peHTT€HOBCKOTO U Y-U3JIydeHus. MeTo 1 3JIeKTpOoayroBoro paspsiaa. Cunres
HAHOMATEePHAIOB B  XUMUYECKOM IUIAMEHM cMmecu ra3oB. [lma3meHHbld  cmocoO.
[TnazmoxuMuyeckuit ra3o(asHplii CHHTE3 C UCHOJIb30BaHUEM JA3€PHOTO U3IIydeHUs (MOJIydeHUe
bynnepeHon).

Pa3zoen 5. Buonoeuueckue memoost nosyuenuss HaHOMAMepuaos.

buonoruueckue MeTo bl OTYYEHHSI HAHOMATEPUATIOB U3 Psiia OMOIOTHYECKUX 0OBEKTOB.
@OeppUTHHBI U CBA3aHHBIE C HUMH O€JIKH, COJIepKalire >keie30. Marneroraktuueckrue OakTepHH.
[IceBn03yObl HEKOTOPBIX MOJUTIOCKOB. lI3BNeueHHEe HEKOTOPHIX METANIOB W3 MPUPOIHBIX
COEIMHEHUH MPH MOMOIIM MUKpoopraHu3mMoB. [lonyyenre HaHOMaTepUaIOB MPHU BhIPAIIMBAHUH
Pa3TUYHBIX MUKPOOPTaHU3MOB, BOJIOPOCIIEH, paCTEHUH.

3aknouenue.

O06001eHre MPOUCHHOTO MaTepHala; pacCMaTPUBAETCA KaK MOJy4YEeHHbIE 3HAHUSI MOTYT
ObITh MPUMEHEHBl NPU MPOBEICHUHM HAYYHBIX HMCCIEAOBAHUN B OONACTU TOJYYEHUS HAHO U
HaHOCTPYKTYPUPOBAHHBIX MAaTE€pPUAIOB PA3IUUYHBIMU METOAAMM.

4 O0beM y4yeOHOM M CUMIIHHBI

N O0beM THCHMILINHBI
Bup yueOHo# padoTsl e

3E Akap. 4. | Actp.u.
OO0masi Tpy10eMKOCTh 1M CHHMILIUHBI 3 108 81
KonTakTHasi pabora — ayiMTOPHbIC 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[IpakTuaeckue 3anarus (I13) 0,44 16 12
CamocrosiTesbHas padora 1,67 60 45
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KoHnrakTHas camocrosiTenbHas padora 167 0,4 0,3
CaMOCTOATENbHOE N3YYEHHUE Pa3/IeOB TUCIUIUINHEI ’ 59,6 44,7
Bua uTOroBOro KOHTpOJIA: 3a4ér ¢ oneHKoOM

AHHOTaI U padoyeil MPOrpaMMbl AU CHUIJIHHBI
«YucaeHHbIe METO/IbI PellieHHsl YPABHEHUI MaTeMATHYEeCKUX MojieJieil XHMHUKO-
TEXHOJIOTHYECKUX MPOLECCOB

1 Hesb TUCHMNJIMHBI — U3YYUTh TEOPETUYECKHE OCHOBHI U C(OPMHUPOBATH Y CTYACHTOB
HAaBBIKM YUCIIEHHOTO peuleHus: TuQQepeHInaIbHbIX YPaBHEHUH, HA OCHOBE KOTOPBIX CTPOSITCS
MaTeMaTHYEeCKHUE MOJIEITH MPOLIECCOB XUMUYECKON TEXHOJIOTHH, HE(PTEXUMUN B OHOTEXHOJIOT HH.

2 B pe3yabTaTe H3y4eHUs JUCHUIIMHBI 00yYAOMMIiCA J0JIKeH:

Obaadoams clenyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaMU UX JTOCTHKEHUS:

I1K-2.3; IIK-3.1; IIK-3.2; IIK-3.3

3uams:

— OCHOBHbIE TUIIBI AU PepeHInanbHbIX YpaBHEHUM MaremaTuueckux mojeneid XTII u
MOJIXOBI K MX YUCIIEHHOMY PEIICHHUIO;

— OCHOBHBI€ TIOJIOXKEHHS TEOPUN PA3HOCTHBIX CXEM;

— TpaBWJIa COCTABIICHUS Pa3IMIHBIX PA3HOCTHBIX CXEM.

Ymemo:

— MPaBWJIBHO BHIOMPATh METOJ YHCICHHOTO pEIeHHs IS 3aJaHHOH CHCTEMBI
muddepeHInanbHBIX YPaBHEHHI;

— 3aNKCHIBATh 33/IaHHYI0 Pa3HOCTHYIO CXeMy IS 3alaHHOTO auddQepeHnnanbHOro
YpaBHEHHS,

— BBINOJIHATH ITPe0Opa30BaHusl, HEOOXOAUMBIE [Tl PEIIEHUS! PA3HOCTHBIX CXEM;

— pa3palaTbIBaTh pacu€THBIC MOAYJIH JUISl PEILIEHHsI Pa3HOCTHBIX CXEM;

— OLIEHUBATh TOYHOCTb MOJYYEHHBIX PE3YIbTATOB.

Bnraoemy:

— METOJaMU UM IPAKTUYECKMMM HAaBBIKAMU 4YMCJICHHOTO pELIEHHS YPaBHEHUI
MmateMaTtuueckux mojeineit XTII;

— NPAKTUYECKUMH HaBbIKAMHU Pa3pabOTKU MOJYJIEH Ul PEIIEHUs CIOKHBIX PacUETHBIX
3ajau.

3 Kparkoe conepxanue JuCHMIIHHBI

Paszoen 1. Ilocmanoska 3adauu uucieHHo20 pewienus yYpasHeHUti MamemMamuiecKux
mooeneu XTII.

1.1. Knaccudpukanuss auddepeHmanbHbIX ypaBHeHHH. HavanbHble W TpaHUYHbIC
YCJIOBHS.

1.2. [IpuBenenue ypaBuenuit matematuueckux mojaeneir XTI k 6e3pazmepHOMY BHY.

1.3. Pa3zpaboTka TeCTOBBIX 3a/1a4 [l YUCICHHOTO PEIIEHUs] YPaBHEHUIN MaTeMaTHYeCKUX
moxuenen XTII.

Pazoen 2. Yucnennoe pewienue ypagnenus mooenu uoeaibHo20 blmeCHeHusl.

2.1. Annpokcumanusi ypaBHEHUS! MOJEIH UJ€aTbHOIO BHITECHEHHUSI.

2.2. YCTOMYHMBOCTb Pa3HOCTHBIX CXEM.

2.3. Pa3HOCTHBIE CXEMBI «SIBHBIH YTOJIOK» U «HESBHBIM yTOJIOK».

2.4. Pa3HOCTHBIE CXEMBI «I10/IKOBa», «Z-CXeMa» U «kabapey.

2.5. MeToa TeCTOBBIX 3a/1a4 U OLIEHKA TOYHOCTH YHUCIIEHHOTO PELICHHs pealbHON MOJEIH
XTII.

Paszoen 3. Yucnennoe pewenue ypagnenus ouggy3uonuoi mooenu.

3.1. Annpoxcumanusi ypaBHeHus 11 y3MOHHONU MOJIEIH.

3.2. SIBHas pa3HOCTHAs CXeMa.

3.3. HesiBHast pa3HocTHasI cxema.

3.4. PaznoctHas cxema Kpanka—Hukosncona.

3.5. YUucnenHoe pemieHue ypaBHeHHs AU((Y3HOHHOM MoJenu Ui MPOTOYHOTO
TpyO4aTroro peaxkropa.
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Pa3zoen 4. Yucnennvle memoovl pewieHusi MHO2OMEPHbLIX OuppepeHyuarbHbvlX YpagHeHul
8 YACMHBIX NPOU3BOOHDBIX.

4.1. Pemenne MHOTOMEpHBIX UG PepeHIMATbHBIX YPaBHEHHI apaboInyecKoro THIIa.

4.2. Pemenre MHOTOMEPHBIX TU(PepeHINATbHBIX YPAaBHEHHH B YaCTHBIX MPOU3BOTHBIX
1-ro nopsixa.

4.3. Pemenne MHOTOMEpHBIX IU(GEpeHIINATbHBIX 3a/1a4, OMHCHIBAIOIIUX MPOIECCHI
maddy3un 1 TEIIONPOBOTHOCTH.

Paszoen 5. Yucnennvie memoowl pewienuss mamemamuideckux mooene, onucbl8aoujux
CMAYUOHAPHBLE PEHCUMBI.

5.1. PenreHue 0JHOMEpHBIX CTallMOHAPHBIX 33]ad.

5.2. Penienne MHOTOMEPHBIX CTAIMOHAPHBIX 3371a4.

4 O0beM yueOHOMH 1M CHUILTHHBI

. O0beM THCHMILINHBI
Bua yueOHoii paGoThl
3E Axkaj. 4. | Acrtp.u.
OO0uiasi TPy10€eMKOCTb IMCHUILIUHBI 4 144 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 2,22 80 60
Jlexunu 0,89 32 24
[IpaxTnueckue 3anarus (I13) 0,44 16 12
JlabopaTtopusie padoTsr (JIP) 0,89 32 24
CamocrosiTesbHas padora 1,78 64 48
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3
1,78
CaMocCTOATEeTFHOE U3YYECHUE Pa3/IeIOB TUCIIUILIMHBI 63,6 47,7
Bua MTOroBOro KOHTpOJIA: 3a4éT c oueHkoi

AHHOTANUA padoyeil NPOrpaMMbl TUCUUILIHHBI
«HaHounn:keHepusi B (papManeBTHYECKHUX TEXHOJIOTHAX»

1 Heap AUCHUIINHBI — U3y4YEHHUE KJIACCUYECKMX 1 MHHOBAIIMOHHBIX (CHCIOIb30BaHUEM
HaHOWH)KEHEpPUH) (apMaleBTHUECKUX TEXHOJOTHH, HW3Y4YCHHE CIIOCOOOB TIOJNyYeHUS H
TpeOOBaHUN K HAHOYACTUIIAM KaK CPEJCTBY JIOCTaBKU JICKAPCTBEHHBIX BEIIECTB M KaK HOBBIX
(hopM JIeKapCTBEHHBIX MTPENapaToB.

2 B pe3yabTaTe H3y4eHUs TMCUHUILIMHBI 00yYarOIMiACst T0/I5KeH:

Obaaoams clieqyOIUMU KOMIETCHIMSIMUA U UHAUKATOPAMH UX JOCTHKECHHUS:

1IK-2.1; [IK-2.2; 1IK-2.3; [IK-3.3

3namo:

— KJIaccuyeckue papMaleBTUUECKUe TEXHOJIOTUH U 000PYI0BaHHE;

— HAaHOTEXHOJIOTUH U 000pyIoBaHue A7 apMalleBTUKH.

Ymemy:

— omucarh paboTy 060pyIOBaHMUS;

— paccyMTaTh MaTepHalbHbIe OaaHCHI U1 000PYA0BaHUA, IOJ00PATh PEXKUMBI PaOOTHI.

Braoemy:

— METOJIMKaMHU MTPOBEICHUS Ta0JIeTUPOBAHMS U aHAIM3a COCTaBa MOTYyYEHHON TaOIETKHU C
oMolIIsk0 iprbopa Sotax s pacTBOPEHHUS;

— METOJIMKaMHU TIOJIy4eHHUsl adporesield W 3arpy3Kd B HUX aKTHBHBIX (DapMarieBTHUYECKUX
BEIIECTB.

3 Kpartkoe coep:xanue THCHUINIHHBI

Pa3znen 1. OcHoBHble KjIacCHPUKANUM W MOHATHSA TEXHOJIOTMHU JIeKAPCTBEHHBIX
¢opm.

1.1. Cucrembl knaccuuKaMy JEKAPCTBEHHBIX CPEICTB, JIEKAPCTBEHHBIX (QopMm,
BCIIOMOTATENBHBIX BelIeCTB. TpeboBaHus, IPEIbSIBISIEMbIE K BCIOMOTaTeIbHBIM BELIECTBAM, U
UX BIIUSHUE HAa YPPEKTUBHOCTD U KAYECTBO JIEKAPCTBEHHBIX MPEMapaTOB.
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1.2. buszHec-Moen POU3BOJCTBA U MX OpraHu3anus. [lepcreKTuBbl M MPUHIMIIBI
Pa3BUTHS TEXHOJIOTUH MPOU3BOCTBA JIEKAPCTBEHHBIX CPEJICTB.

1.3. OcHoBBI OHOdapMmaluu.

Pa3zgen 2. OcHoBHbIe KJIacCH(PMKAIUU BUAOB TBEPABIX JeKAPCTBEHHBIX (opM.
TexHoJiornu u 000py/A0BaHMe A5 MPOU3BOACTBA.

2.1. [lopomkn kak JexapcTBeHHas ¢opma. TexHormorun u 0O0OpyAOBaHUE IS
IIPOM3BOJICTBA TOPOUIKOB. TEXHOJIOTMYECKUE CBOWCTBA MOPOILIKOOOPA3HBIX JIEKAPCTBEHHBIX
IIpenapaToB.

2.2. Tabnerkn Kak jekapcTBeHHasi (opma. OCHOBHBIE TPeOOBaHWs, MPEABABISIEMBIE K
TabneTkaM. BermoMorarenbHbIe BEIeCTBA M HATIOJTHUTEIH.

2.3. Texnonorndeckass cxema mporecca TtabmerupoBanus. Cragum — Tporecca
TabJIETUPOBAHUS U TAOJIETOYHBIE MAIIUHBI.

2.4. OCHOBHBIE CTaJlMM W MEXAHHM3M IPOIECCOB CYXOTO W BIIAXXHOTO TPAHYIHPOBAHHSL
O6opynoBanue AJis TPAHYIMPOBAHNS M CPABHEHHUE PA3JIMUHBIX THUIIOB.

2.5. [lokpeiTne Tabmeroxk oOoyoukamMu. TumoBoe 00OpyHOBaHHWE Ui HAHECCHUS
MTOKPBITUH.

2.6. ®acoBka, ynakoBKa ¥ MapKHpoBKa TabneTok. [I[pumensemoe o0opynoBaHue.

2.7. Kancynbl v KarcyIupoBaHHbIE JIEKapcTBa. TeXHOJOrmIecKasi cXeMa IpOU3BOJICTBA.

Paznen 3. OcHOBHBbIE BHABI MATKHX, KHIKHX H ra3000pa3HbIX JIeKaPCTBEHHBIX
(¢opm. TexHnosiornu u 060pya0BaHue JJsl MPOU3BOACTBA.

3.1. Ma3zu. Cramuu TeXHOJOTHYECKOTO Tpollecca MPOU3BOACTBa Masel. I[lpumensemoe
o0opyI0oBaHUE.

3.2. Cymmosutopun. CriocoObl TOJMYYEHUST W TEXHOJOTHYECKOE OO0OpYHOBaHHE JUIS
MIPOM3BOJICTBA CYNIIO3UTOPHUEB.

3.3. OMynbcuM. ArperatuBHasl yCTONYHMBOCTh SMYJIbCUU U MEXaHU3M SMYJIbIUPOBAHUS.
Cnioco6s1 ipuroToBiIeHUs dMyabcuid. [IAB B 1ekapCcTBEHHBIX Cpe/ICTBAX.

3.4. Cycnensuu. CBOMCTBA M YCIOBUS CTAOUIILHOCTH CyCIIEH3WH. MeTOABIPUTOTOBIICHUS
CYCHEH3UH.

3.5. Knaccudukarus a’po30ieil ¥ BUIBI a’pO30JbHBIX cucTeM. CTaauy TPOU3BOJCTBA
a’pO30JIbHBIX JIEKAPCTBEHHBIX (OPM U TEXHOJOTHMYEcKas JMHUS HANOJHEHUS a’pO30JIbHBIX
0aJIOHOB.

Pa3nen 4. CuctemMbl BO/I0- M BO3yXONOATOTOBKH.

4.1. TpeboBaHus K KayecTBY BOJbI U BO3JlyXa, UCIOJb3YeMbIX Ha (hapMaleBTHUECKUX
MPEeANPUATHSIX.

4.2. TpeboBanus 1no 0OECHEUEHUIO MPOU3BOJICTBEHHBIX MOMELIEHUI YHCTHIM BO3AYyXOM,
o0opynoBaHueE AJIs OUMCTKU BO3TyXa.

4.3. Knaccudukanusi TUNOB BOJABI A (papManeBTUYECKUX HYK], OCHOBHBIE CHOCOOBI
OYKCTKHU BOJBI ¥ IPUMEPHI COOTBETCTBYIOIIETO 000PYI0BaHUS.

Pa3gen 5. KouTpoapb kadyecTBa M aHAJIMTHYECKHE CHCTEMbI Ha (hpapManieBTHYECKUX
npeanpusTUsX.

5.1. MeTroabl KOHTpPOJS CHIPbs, MPOIIECCOB, TOTOBBIX JIEKAPCTBEHHBIX (opMm. Hopwmsl,
MpeabsBIsieMble K KAaueCTBY JICKAPCTBEHHBIX MpernaparoB. ['pymnmbl mokaszareieil kadyecTBa U
aHaJIMTHUYEeCKoe 000pyA0BaHUE JUIsl OLIEHKH KadecTBa.

5.2. Mukpodmoonrka. OCHOBHbIE TOHATUS M MHUKPOQIIOMJIHBIE aHATUTUYECKHE
CHCTEMBI.

5.3. Xapakrepuctukd OocHOBHBIX mpaBun GMP. Ilonoxenuss GMP-crangaptoB u
OCHOBHBIE TpeOOBaHMUs, MPEABABIsIEMbIE K (PapMalleBTHYECKOMY IPOU3BOJICTBY.

4 O0bemM y4yeOHOM 1M CHUIINHBI

. O0beM THCHMILINHBI
Bup yuyeOHo# padoTsl el

3E Akajn. 4. | AcTp.u.
OO0masi Tpy10eMKOCThb 1M CHMILIUHBI 5 180 135
KonTakTHasi padora — ayiMTOPHbIC 3AHATHS: 1,78 64 48
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B TOM 4HcJje B popMe NPAKTHYECKOIl MOAT0TOBKH 0,22 8 6
Jlexumu 0,89 32 24
JlaGopatopusbie padotsl (JIP) 0,89 32 24

B TOM 4HKcCIIe B OpME MPAKTUYECKON OATOTOBKU 0,22 8 6
CamocroniTesibHasi padoTa 2,22 80 60
CaMOCTOSATENbHOE N3YYEHHUE Pa3/IeiOB TUCIUIUINHBI 2,22 80 60
Bujx koHTpOJIA:

JK3aMeH 1 36 27

KonTakTHas paboTa — MPOMEKYTOUHAs ATTECTALIUS 1 0,4 0,3
[ToaroToBka K sK3aMeHy. 35,6 26,7
Bua nToroBoro KOHTpoOJIs: JK3aMeH

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTIIHHBI
«HanomeTtposaorus»

1. Heap nucuuniuHbl — GopMHUPOBaHKE Y CTYIEHTOB IIPEICTABICHNUS 00 OCHOBHBIX
NPUHIMIAX M MOHATHSAX METPOJIOTMM W CTaHAapTu3auuM, PoccuiickoM M MEXIyHapOJIHOM
3aKOHOJATEIhCTBE B 00JACTH HAHOTEXHOJIOTUI, METOIaX MPOBEACHUS TEXHUUECKUX U3MEPEHUI
HAaHOOOBEKTOB M HAHOCTPYKTYPHPOBAHHBIX MaTepHajoB, CTaHJApTax CHUCTEMbl MEHEKMEHTa
KayecTBa M aHaJIM3a PUCKOB.

2. B pe3yabTaTe H3yUeHUs] AUCHMILIMHBI 00YYAKOLIUICS T0JIKEH

Obaadoams cleqyOmUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JTOCTHKEHUS:

IIK-1.1; TIK-1.2; TIK-1.3; [IK-1.4; [IK-1.6; [IK-1.7

3namo:

— METOJIbl TEXHUYECKUX HM3MEPEHUM, BHUIBI CPEICTB M3MEPEHUM, MOHITHA J3TAJOHOB H
CTaHJapTOB, IIKaJI U TOYHOCTH N3MEPEHUH;

— ocHOBHBIE nojioxkeHus cranaaptos cepuu MCO 9001 u MCO 31000;

— pOCcHICKUE U MEKIyHAPOIHbIE CTAHIAPTHI B 00JaCTH HAHOTEXHOJIOT HA;

— NpUOOPHO-aHAINTUYECKYIO 0a3zy, pEKOMEHJOBAHHYIO JUId MCIIOJIb30BAaHUSA IIpH
IIPOBEICHUU U3MEPEHUI HAHOMATEPHAJIOB;

Ymemo:

— paboTaTh ¢ pOCCUICKMMU U MEXAYHAPOIHBIMHU 0a3aMH JaHHbBIX CTaHIAPTOB;

— COCTaBIIATh IPOCKTHI IPOIPaMM U METOIMK U3MEPEHUN, CTAHIapPTOB;

— KJIacCU(UUMPOBATH BUbI HAHOMATEPHUATIOB B COOTBETCTBUU C MEX/[yHApOIHBIM
CTaHapTOM;

— BBIOMpATh CPEeICTBA U3MEPEHUH /7S OLICHKH [TapaMeTPOB HAHOMATEPHAaJIOB;

Braoemy:

— MOHATUMHBIM anmnapaToM B 00JIACTH METPOJIOTUH, B TOM YHCIIE HAHOMETPOJIOTUH,
CTaHJApTU3aLUU U TEXHUYECKUX U3MEPEHUN;

— HaBBIKaMU pabOThI ¢ POCCUHCKUMU U MEX/yHAPOIHBIMU CTaHJapTaMH.

3. Kpartkoe conep:xkaHue THCIUILIAHBI

Beenenue.

Bo BBeneHun paccMatpuBaeTcs o011as CTpyKTypa Kypca, e U 3a1a4H.

Paznen 1. OcHoBHBIE MeKIYHAPOAHbIe cTaHAAPThI kKayecTBa UCO

B pamkax naHHOro mMofyins o0ydaeMble 3HAKOMSITCS ¢ UCTOPUEH MOSBICHUS U Pa3BUTHS,
a TaKKe COAEPKaHUEM JIBYX OCHOBHBIX MEKIyHapOIHbIX cTaHaapToB cepun MCO — crangaprom
MEHEPKMEHTA KauecTBa U CTAaHAAPTOM aHAJIM3a PUCKOB.

Pazgen 4. Crangaptbl B 00J1aCTH HAHOTEXHOJIOTMii M peKOMeH]yeMble cpelcTBa
H3MepPeHnH

B pamkax gaHHOTO MOy 00ydaeMble 3HAKOMSTCS ¢ IeHCTBYIOIIMMU Ha Tepputopun PO
CTaHJapTaMH B OOJIACTM HAHOTEXHOJIOTMH, a TaK)Ke 3HAKOMSTCSA C MPHHLIUIAMH pabOTHI
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Cpe/CTB u3MepeHui, pekomenayembie cranaaprom ['OCT P 55723-2013/1ISO/TS 1205:2011 B
Ka4eCcTBE OCHOBHBIX CPEICTB U3MEPEHUH XapaKTePUCTHK Pa3IMYHBIX HAHOMATEPUAIIOB.

3aki0uenue.

Haetcst 0600111eHIe TPOIIEHHOTO MaTepHaia; pacCMaTpUBACTCs KaK IMOJydCHHbIC3HAHUS
MOTyT OBITh NPUMEHEHBI TPU MPOBEIACHUU HAYYHBIX HCCICIOBAHUN, HCIBITAHHA OOBEKTOB
Pa3NMYHON IPUPOIBI, B TOM YHCIIE U HAHOOOBEKTOB (Kiaccu(uKaius, BBIOOP CPeACTB H3MEPEHHH,
pa3paboTKa METOIMK MOTyYEHHs, TPOTPAaMM M METOAMK UCTIBITAHNH, BEIOOP METOIMK U3MEPECHHU,
MOJITOTOBKA HOPMATHBHOM JTOKYMEHTAINH).

4 O0bemM yueOHOM TMCUMILINHBI.

O0beM THCHMILINHBI
Bua yueOHoi#i paGoThl Axan. | Actp.
3E
4. 4.

OO01mas TPYA0eMKOCTb JHCIIHTIITAHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
Jlaboparopubie paboTsl (JIP) 0,45 16 12
CamocrosiTesbHas padoTa 2,1 76 57
KoHTakTHas camocTosiTelibHas paboTa 0,4 0,15

2,1
CaMOoCTOSATeTbHOE N3YdEHUE Pa3/IeIIOB TUCITUTUTHHEBI 75,6 56,85
Bua uTOroBOro KOHTpOJIA: 3auer

AHHOTANUA padoyeil NPOrpaMMbl JTUCUUILIHHBI
«CucreMbl ynpaBJjieHHs] B HAHOMHKeHEePHU»

1 Henp AUCHMILUIMHBI — O3HAKOMJICHHE OOYYaIOIIUXCS CO CTPYKTYpOMl, OCHOBHBIMH
CBOMCTBaMM M KJlacCU(pHUKaIMENl CHCTEM aBTOMATUYECKOTO YIpaBJiICHUsI IPOIecCaMy Ha Makpo-,
MHUKpO- U HAHOYPOBHE, U3yUCHHE METOJ0B aHaIN3a U CUHTE3a TAKUX CUCTEM.

2 B pe3yabTaTe n3y4eHUs IMCUUILIMHBI 00yYarOIHiics T10/15KeH:

Obaaoams cneayomuMy KOMIETEHIUSIMUA U HHIUKATOPAMU UX TOCTHKCHHUS:

VK-2.2; [IK-2.1; IIK-2.2; [IK-2.3

3nameo:

— OCHOBBI TEOPUU YIIPABJICHUS,

— METOJIbl M CPEJCTBa KOHTPOJSI OCHOBHBIX MapaMeTpoOB OOBEKTOB YIpPaBICHUS Ha
Makpo-, MUKpPO- U HAHOYPOBHE;

— KJIaccu(UKAIMI0 CUCTEM aBTOMAaTHYECKOTO YIPABJICHUS, UX OCHOBHBIC SJIEMEHTHI U
MPUHIIUIIBI TOCTPOCHUS;

— OCHOBHBIE 3aKOHBI YIIPABIICHUS;

— 0COOCHHOCTH YMpaBIeHUS MPOIECCAaMH Ha HAHOYPOBHE;

— C0cOoObI HAHECEHUS YITPABJISIOIIUX BO3ACHCTBHI Ha HAHOPa3MEPHbBIE OOBEKTHI.

Ymemy:

— DKCIIEPUMEHTAJILHO U aHAJTUTHUYECKH ONPEIENSITh CTATUYECKUE U JUHAMUYECKUE
XapaKTePUCTUKU OOBEKTOB YIIPABIIEHHUS, B TOM YHCIIE, HA HAHOYPOBHE;

— BBIOMpATh paIlMOHATBHYIO CTPYKTYPY CUCTEMBI YIIPaBICHHUS;

— QHAJIM3UPOBATh AaBTOMATHUYECKUE CUCTEMBI PETYIUPOBAHUS C TOUKH 3PEHHUS UX
YCTOMUYMBOCTU U OCHOBHBIX MTOKAa3aTesIeld KauecTBa peryJIupOBaHUsL.

Braoemy:

— METOJaMHu  YIpPaBJICHUS XUMUKO-TEXHOJIOTMYECKMMU TIPOLIECCAMHM U METOJAMHU
pEryIupoBaHUs MapaMeTpoOB OOBEKTOB YIIPABICHUS;

— METOJIaMU aHalln3a XUMHUKO-TEXHOJIOTHYECKOTO MpoIiecca Kak 00bEeKTa yIpaBIeHUS;

— METOJaMH pacuera OJHOKOHTYPHBIX U MHOTOKOHTYPHBIX aBTOMATHYECKUX CHUCTEM
peryaupoBaHusi;
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— CpeICTBaMH MOJETHPOBAHUS CHCTEM YIIPABJICHUSI.

3 Kparkoe conepxanue TUCHMIIHHBI

Beeoenue. Llenu n 3agaun AuCHUIUIMHBL. KpaTKuii HCTOpUYECKH OYEepK CO3aHUS
ABTOMATHYECKUX CHCTEM PEryJIMpOBaHUSI.

Pazoen 1. Ocnoeuble nonamus u onpeoenenusi 8 ooracmu ynpasienus: XumuKo-
MEXHON02UYECKUMU NPOYECCAMU.

1.1. OcHOBHBIE TEPMUHBI U OIIPECIICHUS.

1.2. Uepapxuueckasi CTpyKTypa CUCTEM YIPABJICHUS XUMUYECKUMHU TPEATTPUATHSIMHI.

1.3. Knaccudukanus cucrem ynpasnenust X TI1.

1.4. KauectBOo, OBICTpOJEHCTBUE U  YCTOWYMBOCTb CHCTEM  aBTOMAaTUYECKOIO
perynupoBanus (ACP).

1.5. Oransl ananuza u cunre3a ACP.

1.6. MMozunmonnsie ACP.

1.7. IIpoGnema HaOIIOITAEMOCTH U YIIPABIIIEMOCTH MPOIIECCOB HA HAHOYPOBHE.

Paszoen 2. Jluneiinvlie cucmemvbl  aemomamuueckozo — peeyaupogarus.  OcHOGbl
Mamemamuyecko2o ONUCAHUSL.

2.1. CraTrueckue U AMHAMUYECKUE XapaKTepucTHKH d1emMeHToB ACP.

2.2. TunoBsie 3BeHbsT ACP.

2.3. [Ipeobpa3zoBanne Jlamaca. [lepenarounsie GyHKIINN dJIeMEHTapHBIX 3BeHbeB ACP.

2.4. YacToTHBIC XapaKTEPUCTHKH dJIeMEHTapHBIX 3BeHheB ACP.

2.5. TUMoBkIe 3aKOHBI PEryTUPOBAHUSL.

Pasoen 3. Ananuz pabomor oonoxonmyprou ACP.

3.1. YcroituuBocts ACP.

3.2. Pacuer mapamerpoB HacTpoiiku ACP.

Pasoen 4. Memoowl nogvluienus kauecmsa pe2yiupo8anus XUMUKO-MEXHON0SUYECKUX
npoyeccos.

4.1. KackaJHble CUCTEMbl aBTOMATUYECKOTO PEryJIupOBaHMUS.

4.2. KoMmOMHMpPOBAaHHBIE U CBSI3aHHBIC CHCTEMBI aBTOMATHYECKOTO PETyIUPOBAHUS.

Pasoen 5. Ynpaenenue npoyeccamu na nanoyposne.

5.1. OcoOGeHHOCTH MOTYICHHS XapaKTePUCTUK HAHOPA3MEPHBIX 00BEKTOB YIIPABIICHHUS.

5.2. CriocoObl HAaHECEHHUS YIPABJISTFOIINX BO3CHCTBUH.

5.3. Knaccudukanus nCroTHUTEIBHBIX YCTPOMCTB.

5.4. TIpumepsl yripaBiieHUs NPOLIECCaMU HA HAHOYPOBHE: HAHOMO3UIIMOHUPOBAHUE,
MIPOLIECCHI CaMOCOOPKH, HAHO(ITIOUIHBIE KaHAJIBI.

4 O0beM yueOHOM 1M CUMILIHHBI

But yueonoii pagoTs1 O0beM IMCUHMILINHBI
3E Akaja. 4. | Actp.u.

OO0masi Tpy10eMKOCTh 1M CHMILIUHBI 4 144 108
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHS 1,33 48 36
Jlekuun 0,44 16 12
[Ipaktnueckue 3anarus (I13) 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocrosiTesibHas padora 1,67 60 45
CaMOCTOATENBHOE N3YUEHUE Pa3/IelOB TUCIUIUIMHEI 1,67 60 45
Bux konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEXyTOUHas aTTEeCTALUS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
By MTOroBOro KOHTpOJIS: JK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl JUCHUNIHHBI
«MeToabl KHOCPHETUKHN B HAHOMH KEHEPHUN»
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1 Heab AMCHMILIMHBI — U3JI0KUTH METOI0JIOTHIO U A ITOPUTMBI ONTHMH3AIUH ITPOIIECCOB
B 3aJavyax i HAHOWH)XXCHEPUU W OKCICPHUMEHTAJIbHBIX HCCICIOBAHUN, HHTEPIPETAIIUU
MOJIYYEHHBIX PE3yJbTATOB ONTUMH3AIMHA M OOYyIHTh CTYJICHTOB HaBBIKAM MPAKTUUYECKON PabOThHI
[0 ONTHMHM3AINH CJIOKHBIX HAHOMPOIIECCOB, METOJIaM 00pa0OTKH IKCIEPUMEHTATBHBIX JaHHBIX
Y TUTAHUPOBAHUS SKCTPEMAIIbHBIX YKCIIEPUMEHTOB.

2 B pe3yabTaTe H3y4eHUs] TUCHUTIMHBI 00yYAIOUIUICS T0JIKEH:

Obnadams ClenyONMMUA KOMIIETCHIIMSAMU U UHAUKATOPAMH UX JOCTHKEHUS:

VK-2.2; VK-2.3; [IK-2.2; IIK-2.3; I1K-3.3

3uams:

— METOJIbI ONITHMHU3AINH B HAHOWHKEHEPHUH;

— COBPEMEHHBIC AJITOPUTMBI AUCIEPCHOHHOTO, KOPPEISIIMOHHOTO U PETPECCHOHHOTO
aHAJIN30B;

— TUTaHBI SKCIIEPUMEHTA [T PEIICHUS 33]1a9 OTITHMH3AIIHH.

Ymemo:

— BBIOpaTh METOI ONITHMH3AINH CJIOKHBIX TIPOIECCOB, a/ICKBATHBIN TTOCTAHOBKE 3a/1a4H;

— BBIOpaTh COOTBETCTBYIOIIYIO MIOCTAHOBKE 33/Ia4M CTPATETHIO MMPH YKCIIEPUMEHTATHHOM
MTOUCKE ONTUMATBHBIX YCIIOBUI;

— BBIOpATh IUIaH 3KCIIEPUMEHTA JIUIS PEIICHUS 3a/1a9H OTITHMH3aIUH.

Bnaoemy:

— METOJIaMH{ ONTUMHU3AINN B HAHOWHXEHEPUU W ONTHMH3AIUN SKCIICPUMEHTAITBHBIX
WCCIIEIOBaHUH B 001aCTH HAHOMHKCHEPHH.

3 KpaTtkoe conep:kanue THCHUTITHHBI

BBenenue.

OCHOBHBIC TIOHSITHSI U OTIPEICIICHHSI.

Pa3nen 1. OcHOBHbIE XapaKTepUCTHKHM ciay4daidHbIXx BenduH (CB). Onpenenenne
napaMeTpoB (pyHKIIMH pacnpe/eieHusl.

1.1. OcHoBubie xapaktepuctukn CB. CBolicTBa MareMaTH4ecKoro OXHIaHUS |
nucriepcuu. PaBHOMEpHOE M HOpMaJIbHOE pacipeaeneHus. 3aaada 00 a0COTIOTHOM OTKJIOHCHHUH.

1.2. 'enepanbHasi COBOKYIMHOCTh W CiIy4aiiHas BbIOOpKa. MeToa MaKCUMalIbHOTO
npaBnonoaoous. OeHKH.

1.3. Knaccudukamnus ommobok usmepenus. OnpeneneHne AUCIIEPCUH 10 TEKYIITUM
WU3MEPCHUSIM.

1.4. JloBepuTelIbHbIC HHTEPBAJIBI M JOBEPUTENIbHAS BEPOATHOCTh. CTaTUCTUYECKUE
runoTe3sl. [[poBepka 0 JHOPOAHOCTH PE3yJIbTATOB U3MEPEHUH.

Paznen 2. MeToapl KOPPeISIHOHHOTO W PErPecCCHOHHOT0 AaHAJIN30B.

2.1. Meton koppensaiuoHHoro ananu3a. KosddumuenTsr koppensiun.

2.2. [lpubnmxenHass perpeccusi. MeTOJ HaWMMEHBIIMX KBaJpaToB. PerpeccHOHHBIH
aHaJu3.

2.3. MeTo MHOYKECTBEHHOM KOPPEIISIIHH.

Pa3zoen 3. Memooul nianuposanus sxcnepumenma.

3.1. OCHOBHBIC MOHSTHS TEOPHH IJIAHUPOBAHUS 3KcriepuMeHTa. [1oyHbIi pakTopHBIHA
AKCIEPUMEHT.

3.2. IpoOHbIii (haKTOPHBII SKCIIEPUMEHT.

3.3. OnTuMu3aIys METOI0M KPYTOTO BOCXOXKICHHUS 10 TIOBEPXHOCTH OTKIIHKA.

3.4. KomnozunnonHsle miaaHsl 2-ro mopsaka bokca-Yuncona. OpToroHanbHbIE TIIaHbBI
BTOPOTO TOPSTIKA.

3.5. PorarabenpHbie m1aHbl BTOpOro nopsaka bokca-Xanrepa.

Pazgen 4. OcoGeHHOCTH ONTHMMH3ALMHU MPOLECCOB /UII HAHOMHKEHEPHUU B XHMMH,
(apmaneBTHKe U OMOTEXHOJIOTHH.

4.1. Knaccudukanusi TpOIECCOB s HAHOMHXKEHEPUU B XUMHH, (papMaleBTHKE U
OnoTexHoNoruy. XapakTepuCcTUKa MapaMeTpPOB CHCTEM, MaTeMaTHYeCKUe MOJENIH U MX POJb B
pElIeHNH 3329 ONTHMH3AIIH.
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4.2. DxoHomuueckast 3(p(EeKTUBHOCTh TEXHOJOTHYECKUX MPOIleccoB. Buipl kputepres
ONTUMAIIBHOCTH.

Pa3gen 5. AHaauTHYecKHe MeTOIbl ONTHMHU3ALMH.

5.1. MeTtoapl ONTUMHU3ALMHI, OCHOBAaHHbIE HA KJIIACCHYECKOM MaTeMaTHYECKOM aHAIIN3e.

5.2. YcnoBHbIH 3KcTpeMyM. MeTo1 HeonpeeIeHHbIX MHOXKUTeNeH Jlarpamxa.

Pa3nen 6. MeToabl MaTeMaTH4eCKOI0 NPOrPAMMHPOBAHHUS.

6.1. MeToa reoMeTprUIecKOro MporpaMMUPOBAHUSL.

6.2. MeToa TMHEHHOTO POTPAaMMHUPOBAHHSL.

6.3. MeToa TMHAMUYECKOTO IPOTrPaMMHUPOBAHHSL.

4 O0beM yueOHOMH 1M CHUILTHHBI

. O0beM IMCHMIIJIMHBI
Bua yueOHo# padoThl
3E Axkaj. 4. | Acrtp.u.
OO0mas Tpy10eMKOCTb JMCIUIIINHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4ncJje B (popMe NPaKTHUECKOIi MOATOTOBKU: 0,22 8 6
Jlexunu 0,89 32 24
[Tpaktuyeckue 3ausatus (I13) 0,89 32 24
B TOM YHCIIE B ()OpME MPAKTHYECKON TIOTOTOBKH: 0,22 8 6
CamocroniTejbHasi padoTa 2,22 80 60
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3
2,22
CaMoCTOATENbHOE N3YYEHUE Pa3/IeioB TUCIUIUINHBI 79,6 59,7
Bua MTOroBOro KOHTpOJIA: 3a4éT c oueHkoi

AHHOTANUA padoyeil NPOrpaMMbl TUCUUILIHHBI
«IKCNepUMeHTAIbHbIE MeTO/IbI HCCJIeJOBAHNS U MO/IeJINPOBAHUS CTPYKTYPbI, CBOICTB U
NPOLECCOB NMOJTy4YeHHUSI HAHOMATEPUATIOB)

1. Heap maucoumiauHbl — (GOPMHUPOBAHWE Y CTYJCHTOB HABBIKOB: 00pabOTKH
PE3yJbTaTOB SKCIEPUMEHTOB, Pa3pabOTKU MaTeMaTHUYECKUX MOJIENEH, peaqu3alui alropuTMOB
pelIeHUs 3a]]a4 MOJICTTUPOBAHUS CTPYKTYPbI, CBOWCTB U MPOLIECCOB MOJyYCHUSIHAHOMATEPUAIIOB.

2. B pe3yabTare u3y4yeHusi AMCHUNIMHBI 00yYAKOIIMIACS T0JI5KEH

Obaadoams clieqyOIUMU KOMIETCHIUSIMUA U HHIUKATOPAMU UX JIOCTHKECHUS:

1IK-2.1; I[IK-2.2; 1IK-2.3

3nameo:

- MatemaTtuueckue U KOMIBbIOTEPHBIE MOJIEIH AJI1 OCYILECTBICHUS MOACTUPOBAHUS
CTPYKTYpPBI, CBOMCTB U MPOIIECCOB MOJIyUYEHHUSI HAHOCTPYKTYPUPOBAHHBIX MaTEPUAJIOB;

- Matematuueckue MOJEIU CO COCPEIOTOYEHHBIMH U PacCIpelelCHHBIMU
napaMmeTpamu;

- AJNTOPUTMBI IOCTPOEHUS OJHOCIOWHBIX M MHOTOCIIOMHBIX HEHPOHHBIX CETEH.

Ymemy:

- [IpoBOIUTH SKCIIEPUMEHTATLHBIE UCCIIEAOBAHUS I OTPECIICHUSI CBOUCTB U
CTPYKTYpBI MaT€pPHAIIOB;

- Pemarp 3agaum  MaTeMaTHYeCKOTO  OIMHUCAHUS,  OCYIIECTBISATH  BBIOOD
HE0OX0IMMOTO METOa PElIeHUs] COCTaBICHHON CUCTEMbI ypaBHEHU;

- CpaBHUBAThH pe3yabTaThl SKCIIEPUMEHTAILHBIX UCCIEI0OBAHUN C pe3yabTaTaMH
KOMITBIOTEPHOTO U MAaTEMaTHUYECKOTO MOJICTHPOBAHHUSI.

Braoemy:

- Metonamu uaeHTU(GUKAINYA MATEMAaTHUYECKUX U KOMIIBIOTEPHBIX MOJIEIEH;

- AnropuT™MaMu pacyeTa CTPYKTYphl U CBOMCTB HAHOCTPYKTYPHPOBAHHBIX
MaTepHaoB;
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- AnropurMaMu pacyeTa OCHOBHBIX TEILI0-, MACCOOOMEHHBIX ITPOLIECCOB.

3. Kparkoe conep:kanue 1y CUUNINHbBI
BBenenue.
Paznen 1. KomnbioTrepHble MoJeJHM HAa OCHOBE KJIETOYHBIX aBTOMATOB,

AJIrOPUTMHU3ALHA.

1.1.  Twumsl KJIETOYHO-aBTOMATHBIX MOJIeNiel B paboTe ¢ makerom NanoStruct

1.2. HM3yueHnwe Mojeled, alrOPUTMOB PAa3IMYHBIX THIIOB KICTOYHBIX aBTOMATOB,
pelIeHre KOHKPETHBIX TOCTPOEHUSI CTPYKTYPBbI, IPOBEPKH aeKBaTHOCTH B rakere Nanostruct

1.3, Mogenu ¥ aaropuTMbl KJICTOYHBIX aBTOMATOB JIJISi YCTAHOBJICHHUS CBOWCTB
HAaHOCTPYKTYPUPOBAHHBIX MAaTEpPHAIOB: MOPUCTOCTH, pPACHpPENEICHUsT TMOp 1O pa3Mepam,
ANEKTPOMPOBOJHOCTH, TEIJIOMPOBOIHOCTH.

Pa3znen 2. MoaejimpoBanue NpoueccoB ¢ MUCMOJb30BAHHEM KJIETOYHO-aBTOMATHBIX
Mo/ieJsiell U pelieT4aTbiX ypaBHeHuid bosabumana.

2.1. MopgemupoBanue mporecca auddy3un. MoaenupoBaHue IMporecca aacopOIu.
MonenupoBanue mpoliecca pacTBOPEHUs JIeKapcTBEHHBIX (opMm. MojenupoBaHue mpouecca
KpUcTauIM3auud. MoaenmpoBaHue XUMUYECKOM pEeaKIuu.

2.2.  IIporpaMMHO-BBIYUCIUTEIBHBIN KOMIUIEKC IS CO3JaHUsI NU(DPOBBIX JBOWHHKOB
a’poresnen.

Pa3znen 3. MaTtemaTnyeckue MOJAe/IH 1JIs1 ONMMCAHUS CTPYKTYPBI U CBOICTB IIOTOKOB
B annapare. Mo/ieJid €O cOCpeI0TOYeHHbIMH MapaMeTpaMu.

3.1  Mojenu uaeaTbHOTO CMEIICHUS ¥ BBITSCHEHHUSL.

3.2  Slueeunsvie u MUPPY3NOHHBIE MOICIIH.

Paznen 4. MogeaupoBanue TMpouneccoB TIWAPO-, Ta30AMHAMMKH H TeILlo-,
MacconepeHoca B annaparax. Mojeju ¢ pacnpeaejeHHbIMU IapaMeTpaMM.

4.1. MoenupoBaHue THAPO-, Fa30JMHAMUKH B armapare B makere Ansys Fluent

4.2. MopaenupoBaHrue MacCOOOMEHHBIX MPOIECCOB

4.3. MopaenupoBaHue TEIUIO0OMEHHBIX ITPOIIECCOB

4.4. Tlpumepsl MOICTUPOBaHHUS MUKPO(DITIONIHBIX YHITOB B makere Ansys Fluent

Pa3nea S. Heiiponnblie ceTn

5.1. OgHocnoiiHas HEUPOHHASI CETh.

5.2. OOyueHune HEHpOHHOU ceTH. MeTonbl ontuMu3anuu. [IpaBmio obydenus Yuapoy-
Xodda. Anropurm o6ydenus: ogaocnoHon HC.

5.3. MHorocnoiiHas HelpoHHasi ceTh. AJTOPUTM OOPATHOTO PAaCIpPOCTPAHEHHUS OLIUOKH.
Anroput™m obydenus mHorociornoi HC.

4 O0beM yueOHOH AU CUMILIMHBI.

Buja yueOHo# padoThI Obn.em ucummmbt
3E Axkaj. 4. | Actp.u.
O01mas TpyA0eMKOCTb JHCHUIIIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,78 64 48
JlaGopaTtopHubie padoTsI (JIP) 1,78 64 48
CamocrosiTesibHas padora 2,22 80 60
KoHnTakTHas camocrosTenbHas padoTa 0,4 0,3
2,22
CaMocCTOATENBbHOE U3YUEHUE PA3IeI0B IUCIUILIUHBI 79,6 59,7
Bux uTOroBoro KOHTpoJIs: 3a4éT ¢ oleHKOH

AHHOTanusA padoyeil NPOrpaMMsbl AU CHHILIMHbBI

«Haﬂommceﬂepml B OMOTEXHOJIOTrHM»

1 He.]'lb AUCHMIUIMHBI — N3YYCHUE OCHOBHBIX HAHOMHXKCHEPHBIX CTPYKTYP U IIPUHIIUIIOB
O3HAKOMJICHHUE C TMIPUPOAHBIMHA
HaHOMAalllMHAMH U HAHOMOTOpaMH, MPUHHULIIaAMU CaMOOpPraHnu3aluu 1 CaMOC60pKI/I KakK

HUX OpraHu3alvy, I[IPUMCHAIOMIUXCS B 6I/IOTCXHOHOTI/II/I,
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MIPUPOJTHBIX OMOJIOTUYECKUX CTPYKTYP, TaK U OMO- ¥ HAHOMATEPUAJIOB, OCHOBHBIMHU MO/ICIISIMH
MaTeMaTH4ecKol  OWO(GM3MKM W  MPOrPpaMMHBIMU  TAKETaMH IS MOJICITHPOBAHUS
OMOHAHOCTPYKTYP.

2 B pe3yabTaTe H3y4eHUs] TUCHUILIMHBI 00yYAKOUIUICS T0JIKEH:

Obnadamye CleAyOMUMA KOMIIETEHIIMSAMU ¥ UHIUKATOPAMH UX TOCTH)KECHUS:

TIK-2.1; TIK-2.2; IIK-2.3; [1K-3.1; [IK-3.2; IIK-3.3

3uams:

— OCOOCHHOCTH CTPOCHUSI OMOTCHHBIX MOJICKYIT,

— Kaccu(UKaIy OCHOBHBIX MOJICIICH MaTeMaTHYeCKON OMo(U3NKH;

— BU/bI B3aUMOJICVCTBHI B MOJIEKYJIAX;

— 3BOJIIOIMOHHBINA M HHYKEHEPHBIH ITOXO0/IbI K CO3JITaHUI0 OMOHAHOMAIITUH;

— OCHOBHBIC ITPOT'PAMMHBIC CPEJICTBA IS MOJICTTHPOBAHMSI OMOHAHOCTPYKTYP.

Ymemo:

— aHAJM3UPOBATH CTPYKTYPY OMOJIOTHUECKUX MOJICKYT;

— moAOUpaTh KWHETUYECKHE 3aBUCMMOCTH Ha OCHOBAaHUM 0a30BBIX  MOJENEH
MaTeMaTH4eCcKoi 010 (pHU3UKY;

— OTPEACIATH MPHUHITUIIBI CAMOACCEMOIIMPOBAHUS TSI PSIa OMOJIOTHIECKUX CTPYKTYP;

— aHAJIM3UPOBATH CTPYKTYPY HEKOTOPHIX OCIIKOB;

— OMKCHIBATh pabOTy HEKOTOPHIX OMOHAHOMAIIIHH.

Bnaoemy:

— HaBBIKAMU pacyeTa Ha OCHOBAHHWH MOJICNICH MaTeMaTHIeCKO OHO(PU3UKY;

— HaBBIKAMHU OTHECEHUS BEMIECTBA K KJIacCy OMOTEHHBIX MOJICKYII IO CTPYKTYPHOH
(opmyue;

— HaBBIKAMU TIOMCKa HHPOPMAIINH TI0 CTPYKTYpE OMOTEHHBIX MOJIEKYI.

3 KpaTtkoe conep:xanue JMCHUNIHHBI

Beeoenue.

OcHoBHble MOHATHS U onpereneHus. OcOOEHHOCTH U pa3iuyusl OMOHAHOTEXHOJOTUHU U
HaHOOMOTEeXHONOTHU. HaHOoOMOTEeXHONOTHS B OHOTEXHOJOTHH. Pa3mepbl OHOIOTHYECKUX
HAHOCTPYKTYD.

Pazoen 1. Cmpoenue buozenHvix MOIEKYL.

1.1. Boma. YruneBoasl. AMuHOKHUCIOTEL. benku. JIumumasl.

1.2. HykJIeHHOBBIE KHCIIOTHI.

1.3. Bupycksl.

Pa3zoen 2. bazosvie modenu mamemamuueckou obuopusuxu.

2.1. Mopenu HEOTPaHUYEHHOTO U OTPAaHUYEHHOTO POCTA.

2.2. Mojenu ¢ orpaHUYEeHHEM TI0 cyOcTpary.

2.3. Konkypenius, 0T60p, MOJIeIN Ha OCHOBE KOHKYPEHTHBIX COOTHOIICHHUH.

2.4. Mogenb mpOTOYHOM KyIbTYpbl MUKPOOPTaHH3MOB.

Paszoen 3. Coz0anue npupoonvix Ouonanocmpykmyp.

3.1. Mepapxuueckue CTpaTeruul CO3/1aHuUs MPUPOTHBIX OUOCTPYKTYD.

3.2. ®opmupoBaHHE CTAOMIBHBIX CTPYKTYp MpU OeTKOBOM (OJIAUHTE.

3.3. CamocOopka MpUPOAHBIX OMOJOTHYECKUX CTPYKTYP.

3.4. IIpumeHeHne 6MOHAHOMATEPHUAJIOB.

Pa3zoen 4. Buonanomauwiunboi.

buonanomamuuel. Ilogxoapl k co3maHuio OuoHaHOMamuH. [IpuMepsl HPUPOTHBIX
HAHOMAIIIMH. DBOIOIMOHHBIN U WHKEHEPHBIH MOAX0/IbI K CO3/IaHUI0 OnoHaHoMaIuH. [Iprumepsr
MPUPOJHBIX  HAHOMAIIMH. OHepreTuka OuoHaHomamuH. [loHsATHE  OHOHAHOMOTOPOB.
buonorudeckne HaHOIBUTATENH: )KTYTUKH U PECHUYKH.

Paszoen 5. Ilpoepammuvie naxemuvl 0nsa moodenupoganusi obuonanocmpykmyp. Ilonamue
buourpopmamuxu.

O0630p TPOrpaMMHBIX CpPEACTB M MOJCITUPOBAHUS OHOHAHOCTPYKTYp. METOIbI
MOJIeKYIsipHO# AuHaMuku. KnetouHo-aBromatHbiil oaxo. [lonsTiue OuonHpopmMaTuku.

3axnouenue.

O060011eHNEe TPOIIEHHOTO MaTepuana.
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4 O0beM yueOHOI 1M CHUIITHHBI

Bup yueOHo# padoTsl Obnem aucuun LI
3E Axkaj. 4. | Acrtp.u.
OO0mas Tpy10eMKOCTb JHCIUIIINHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4ncJje B (popMe MPaKTHUECKOIi MOATOTOBKU: 0,22 8 6
Jlexumu 0,89 32 24
Jlaboparopubie paboTsl (JIP) 0,89 32 24
B TOM 4HCIIE B ()OpME MPAKTHYECKON TOTOTOBKU: 0,22 8 6
CamocroniTesibHasi padoTa 2,22 80 60
KoHTakTHas camocrosiTelibHas paboTa 0,4 0,3
2,22
CaMOCTOSATENbHOE N3YYEHHUE Pa3/IeiOB TUCIUIUINHBI 79,6 59,7
Bua uTOroBoro KOHTpoJI: 3a4éT ¢ oueHkoM

5.3 Iucuunianunbl 4acTu, GopMUpyeMoii yHaCTHUKAMH 00pa30BaTe/IbHBIX OTHOIIEHU
(IMCUMILTHHBI 110 BBIOOPY)

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUTIIHHBI
«BbIYHCINTEILHBIA IKCIIEPUMEHT B 32/1a4aX HAHOUHKEHepumn»

1 Heab AMCHMIUIMHBI — H3YYHTh METOJAbI W MPHEMBI MPOBEJCHUS BBIYHUCIUTEIHLHOTO
OKCTIEPUMEHTa HA MAaTEMaTHYeCKUX MOJENSAX KOHKPETHBIX TEXHOJOTHH  TOTyYeHHs
HaHOMaTEePHUAJIOB.

2 B pe3yabTaTe H3y4eHUs IMCUHUILIMHBI 00y4arOIHiics 10/15KeH:

Obnadamye CleAYIONIMMA KOMIIETCHIIMSIMA ¥ HHIMKATOPAaMH UX TOCTHKCHUS:

I1K-2.3; I1K-3.1; TIK-3.2; I1K-3.3

3namo:

— METOABl TEPMOJUHAMHUKA ¥  MATEMaTHYECKOTO  MOJCIUPOBAHHS  IPOIIECCOB
XUMHUYECKOTO TIPEBpAIEHHs U TeIJI000MeHa;

— OCHOBHBIC QJITOPUTMBI M METOJBI YHCICHHOTO PEHICHUS MAaTEMaTHYECKHX U XHUMHKO-
TEXHOJIOTUYECKUX 3a]1a4;

— MeTobl paboThl B Bu3yanbHO# cpeme Borland Delphi B oneparmionsoii cucreme
Microsoft Windows;

— MeTo bl paboThI B iporpammHuoii cpeae ChemCad.

Ymemy:

— GOpMyYJIMPOBATH 331a4K BBIYMCIUTEIBHOTO SKCIICPUMEHTA B 00JIACTH HAHOWH)KECHEPUH;

— CTPOHMTH aBTOMATHU3MPOBAaHHBbIE pacuéTHhIe Moayau B cpeae Borland Delphi mis
YHCJICHHOTO PEILICHUS 3a/1a4;

— HMCII0JIb30BaTh YUCIICHHBIC METOIbI JIJISl PEIICHUS 3a/1a4 B 00JIaCTH HAHOUH)KCHEPHH;

— CTPOHTH aBTOMATU3UPOBAHHBIE MOIYH B EXCel st peanuzaru MaTeMaTHYECKUX
MO/IeNIel TIPOIIECCOB B HAHOMH)KEHEPHUH.

Braoemy:

— HaBbIkaMu paboThl B Excel m ChemCad ¢ menbio peanusanuu aBTOMATH3UPOBAHHBIX
Pac4YETHBIX MOAYIIEH;

— METO/IaMH YMCIIEHHOTO PEIICHUSI MATEMaTHYECKHX 3a/1a4 U 33134,

— METOJ/IaMU PEIICHHUS] CUCTEM HEJIMHEWHBIX YPaBHEHUH M HEOTIPEICIICHHBIX MHOKUTEIICH
Jlarpanxa;

— HaBBIKAMU pacueTa IKCEPreTUIECKOrO KPUTEPHSI.

3 Kparkoe conepikanue TUCHUNIHHBI

Pasoen 1. [locmanoska 3a0ayu 8b14uciumenbHo20 IKCHEPUMEHMA 8 HAHOUHIHCEHEPUU.
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1.1. 3amanue oObEKTa UCCIICOBAHMS B HAHOMH)XCHEPUH, BAPbUPYEMBIX MTapaMETPOB,

TOIIOJIOTUHU 0OBEKTA.

1.2. Kpurepuii B 3a7ayax HAHOMH)KEHEPUH IS LIEJIeH SHEPTo- U PecypcocOepeKeHHs U

METOAMKA €I'0 OLICHKH.

1.3. I'pacduyeckoe mpeacTaBiIeHUE PEe3yIbTATOB aHAIM3a TEXHOJOTHYECKHX OOBEKTOB B

HAaHOWH)KCHEPHH.
Pazoen 2.
HAHOUHIICEHEPUU.

Mamemamuueckoe Mmoodenruposanue

MeXHOo102Uu4eCKUux

0bvekmos 6

2.1. MonenupoBaHHE CUCTEMBI C pEAKTOPOM TTOTyYSHHSI HAHOIUCTIEPCHBIX MaTepPHaJIoB.
2.2. MopaenupoBanue TeriooOMeHa ¢ (a3oBbIM 1 0e3 (a30BOro mepexoaa B CUCTEMax C

PEaKTOPOM MOJyYEHUsT HAHOIUCTIEPCHBIX MAaTEPUAIIOB.
Pasoen 3. Ananuz mexnonoeuueckux pewieHul 8 HaHOUHHCEHePULL.

3.1. MonenupoBaHie W pacueT TEXHOJOTMYECKOW CHUCTEMBI C PEaKTOpPOM MOJyYEeHHUS
HaHOJUCIIEPCHBIX MaTepuaioB B nporpamMMmHoii cpene ChemCad (kommnbroTepHbIl Kinace XeMm-

Kan ynusepcurera).

3.2. MonenmupoBaHle W pacdyeT KPUTEPHUS DHEPro- W pecypcocOepekeHus B 3ajadax

HAaHOWH)KCHEPHH.
4 O0beM yueOHOI 1 CHUTITHHBI
. O0beM TUCUUIIIMHBI
Bua yueOHoii paGoTsl
3E Axkan. 4. | Acrtp.u.
OO0uiasi TPy10€eMKOCTb TMCHUILITUHBI 3 108 81
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
JlabopaTtopubie padoTs (JIP) 0,89 32 24
CamocrosiTeJbHas padoTa 1,67 60 45
KonTtakTHas camocTosiTenpHas paboTa 167 0,2 0,15
CaMocCTOsATEeT HOE U3YYCHUE PA3/IeIOB TUCIIUILIMHBI ! 59,8 44,85
Bujx uTOroBoro KOHTpoJIs: 3auér
AHHOTAIUA padoyeil NPOrpaMMbl TUCUUILIHHBI
«KoMIbIOTepHbIe TEXHOJIOTHH /15l HH:KEeHEPHbIX 32121
1. Heap AMCUMIIMHBI — H3y4eHHE MPOTPAMMHBIX CPEACTB M METOJOB pPEIlEeHUs
MPOQUILHBIX MHKEHEPHBIX 33/1a4 B 00JIaCTH XUMUYECKOH U (hapMalieBTUUECKON TEXHOJIOTUH.

2. B pe3yabTaTe u3yueHusi AMCUUIJIMHBI 00y4YAIOIIMIACS T0JKEeH:

Obnadamo CJICAYIOMIUMHU KOMIICTCHIUAMU U MHAUKATOPAMU UX NOCTHIKCHUS:

1IK-2.3; IIK-3.1; IIK-3.2; IIK-3.3

3name:

- COBPEMCHHBIC IMPOIr'PAaMMHBIC ITAKCTHI, NUCIIOJIB3YEMbBIC I PCIICHUSA THIIOBBIX

HWHXXCHCPHBIX 3a1a4,

- YUCJICHHBIC MCTOAbI W IIPOrpaMMHBIC CpCACTBA [UIA PCHICHUA THUIIOBBIX

WH)KEHEPHBIX 3124,
- OCHOBHBIE OubaHOTEKH Python;

- OCHOBHBIC TTOHATUA U ONIPCACIICHU A 0a3 JaHHBIX;

- npaBuia Hanucanus SQL 3anpocos.
Ymemn:

- NPUMCHATH COBPEMCHHBIC METOIbI KOMIIBIOTCPHOTO MOJACIIMPOBAHUSA TJIS PCIICHUA

TUIIOBBIX MHXKCHCPHBIX 3a1a4;

- p8.3pa6aTLIBaTL IMPOCTBHIC KOHCOJIBHBIC IMPUJIOKCHUS Ha SA3BIKEC IPOTPpAMMUPOBAHUA

Python;
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- pa3pabaTbIBaTh MPOCTHIE MPUIIOKEHUS C TpadUuecKuM HHTEP(EHcoM ¢ TOMOIIBIO
oubmuorexku PyQt;

- pa3pabaTbIBaTh TPOCTHIE 0a3bl JTAHHBIX

Braoems:

- HaBBIKAMU  HCTOJB30BAHUS  COBPEMEHHBIX  METOJOB  KOMITBIOTEPHOTO
MOJCITUPOBAHUS;

- SI3BIKOM TPOrpaMMHpoBanust Python [uist periieHus TUITOBBIX HHKCHEPHBIX 3a71a4;

- METOJMKAMH Pa3pabOTKU MPOCTHIX KOHCOJBHBIX MPUIOKEHUA Ha  SI3BIKE
nporpammupoBanus Python;

- METOJIMKaMH pa3pabOTKU MPOCThIX NPUIIOKEHUHN C rpaduyeckum HHTEpdericom
Ha s13bIKe TIporpammupoBanus Python;

- METOIMKaMH pa3pabOTKu 0a3bl JaHHBIX.

3. Kpatkoe conep:kaHue TUCHUTLTAHBI

Beéeoenue. Bo BBeieHMM pacCMATpUBAIOTCS LEIW W 3aJa4d JTUCIUILIIUHBI, TPUBOIUTCS
KpaTKoOe COJIepKaHWe IUCIMIUIMHBI, OTHMCHIBACTCS CHUCTEMa OIICHWBAHUS 3HAHHM, JTarOTCS
METOIMUYECKUE YKA3aHHS YIATUMCS TI0 U3YICHHUI0 Kypca.

Pazoen 1. H3vik npocpammuposanus Python ons pewenus munoevix umnsiceneprvix
3a0au.

1.1  Bsemenue B s3bIKk mnporpammmupoBanus Python. U3yuenue apXuTekTypshl,
CTPYKTYpbl M BO3MOKHOCTEH cpeabl paspabotrku PyCharm. Crpykrypa mocTtpoeHust Koja.
N3ydenne GyHKITUH, METOJIOB U KJIACCOB, TPHUMEHSIEMBIX B JAHHOM SI3BIKE ITPOTPaMMHPOBAHHSI.

1.2 N3yueHre BO3MOXHOCTEH OCHOBHBIX OuOmuorexk Python, HeoOXoaMMBIX Ist
pEIICHUS TUTIOBBIX HHXKEHEPHBIX 3a/1a4.

1.3  Hanucanue KOHCOJBHBIX MPWJIOKEHUN IJIsl PEIICHUS THUIOBBIX HH)KEHEPHBIX
3a/la4 ¢ MPUMEHEHHEM IOJIyYeHHBIX 3HAHUN B 001acTH si3bIka mporpammupoBanus Python u ero
COCTaBIISAIOIIUX.

Pazoen 2. Ipaguueckuit pedaxmop o011 C030aGHUA RNPUNLOHCEHUII HA A3bIKE
npozpammuposanusn Python.

2.1 bubmuoreka Python — PyQt, mns co3manus NpWIOKEHHH ¢ TpadUUIeCKUM
nHTepdericoM ¢ TOMOIIBI0 HHCTpyMeHTapust Qt.

2.2 PazpaboTka mpocroro npuiiokeHus: ¢ rpadpuueckum uHTEpdeiicom. [Ipumenenmne
Bo3MoOskHOCTeH Python u Gubamorexkn PyQt npu wucrmonb3oBaHuM (GyHKIHH TpadHUECKOro
uHTepderica.

Pazoen 3. ba3bl 0anHbIX 0715 peuieHUss MUNOBIX UHIHCCHEPHBIX 3A0aY.

3.1 OcHOBHBIE TIOHATHS U onpeneicHus 0a3 nanHbIX. ba3el nanubix (bJ1) u cucremsl
ynpaiieans 6azamu naHHbiX (CYB]L). Buaer 6a3 gaHHBIX, OCHOBHBIE BO3MOXKHOCTH U 00JIaCTH
MIPUMEHEHUSI. APXUTEKTypa KIHUEHT-CEPBEP.

3.2 CrpykTypupoBaHHBIi A3bIK 3ampocoB — SQL, ans oOpaimienus k 0aze TaHHBIX.
[IpaBuna nanucanug SQL 3anpocos.

3.3 Dransl pa3padoTku 6a3 JaHHbIX. OTINYKA JTOKAIBHOM 0a3bl JaHHBIX OT YAAJIEHHO.
Pa3paboTtka nokanbHOMI 6a3bl JaHHBIX.

3akntouenue. [lonBeneHne UTOrOB AUCHUIIIHHBL.

. O0beM JUCHHUILIHHBI
Bup yuyeOHo# padoTsl
3E | Akan. 4. | AcTp.4.
OO0masi Tpy10eMKOCTb 1M CHUILIUHBI 3 108 81
KonTakTHast padoTa — ayIMTOPHbIC 3aHATHS: 1,3 48 36
Jlexun 0,4 16 12
JIaGopatopusie padotsl (JIP) 0,9 32 24
CamocrosiTesibHas padora 1,7 60 45
KoHnrakTHas camocrosiTensHas padota 0,2 0,15
1,7
CamocTosATEeNbHOE U3yUEHUE Pa3/IeIOB JUCIUILIUHBI 59,8 44 85
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Buja uroroBoro KOHTPOJIAA: 3auer

AHHOTAIUs padoyeil mMporpaMMbl THCIUIIHHBI
«CBepXKpUTHYECKHE TEXHOJIOT UMDY

1 Heap AUCHMILUINHBI — U3YYCHUE OCHOBHBIX MPOIIECCOB U aNmapaToB JUIsl TIOTYYCHHS U
00pabOTKM MaTePUAIOB PA3IUYHON MPUPOIBI U CBOMCTB C UCIIOJIE30BAHUEM CBEPXKPHUTHUECKUX
(hIIONIOB, a TAaKKE 03HAKOMJICHHUE C OCHOBHBIMU ITOJIX0/IaMHU K MOJICITUPOBAHUIO JTAHHBIX CUCTEM.

2 B pe3yabTaTe H3y4eHUs] TUCHUTIMHBI 00yYAOUIUICS T0JIKEH:

Obnadams ClenyONUMUA KOMIIETCHIIUSMU U UHAUKATOPAMH UX JOCTHXKEHUS:

TIK-1.2; TIK-1.4; TIK-1.7; [IK-2.1; [IK-2.2; IIK-2.3; IIK-3.3

Suame:

— OCHOBHBIC THITBI TIPOTIECCOB TOJyYeHHUS U 00pabOTKH MaTEpHUAIOB C HCIIOJIb30BAHHEM
TEXHOJIOTUH CBEPXKPUTHUYCCKUX (ITFOHJIOB;

— OCHOBHBIC THIIBI, KOHCTPYKITUN U XapaKTEPUCTHKU TEXHOJOTHIECKOTO 00OpYyIOBAHUS
JUTSL TIPOBEJICHUS TIPOIIECCOB C MUCTIOIB30BAHUEM TEXHOJIOTHIH CBEPXKPUTHUECKUX (PITFOHJIOB;

— (U3HYECKUE OCHOBBI CBEPXKPUTHUYECKHX (DIIFOUIOB, TIO3BOJISIOIINE MPEICKA3BIBATH
CBOWCTBA YUCTHIX CBEPXKPUTUUICCKUX (DITFOUJIOB, a TAKXKE CMECEH Ha X OCHOBE;

— TUMBI, KOHCTPYKIIMM W  OCOOCHHOCTH BCIIOMOTATEIBHOTO  TEXHOJOTHYECKOTO
00Opy/IOBaHUS W KOHTPOJIBHO-U3MEPHUTEIBHBIX MPHOOPOB JUIS CHCTEM, pPaOOTAOMIUX IT0]]
BBICOKHM M CBEPXBBICOKUM JIaBJICHUEM;

— METOJIMKH HCCIeT0BaHus (Da30BBIX PAaBHOBECHI NPU BBHICOKUX JABIICHUSAX B CHCTEMax
Ppa3INYHON MPUPOJIBL;

— METOJIBI U TIOJXOJBI K MOJICITMPOBAHUIO MPOIIECCOB M AIIApaTOB CBEPXKPUTHUUCCKHX
TEXHOJIOTHH.

Ymems:

— BBIOMpATh 000PYIOBAHKE ISl MPOBEIACHUS IIPOIIECCOB C MCIOIB30BAHNUEM TEXHOJIOTHI
CBEPXKPUTHYECKHUX (PITFOMIOB;

— pacCUMTHIBATh TapaMeTPhl U PEKUMBI PabOThI OCHOBHOTO M BCIIOMOTATEIHLHOTO
000pyI0BaHUS CBEPXKPUTUUECKUX TEXHOJIOTHIA;

— IIPOBOJIUTH MCCIIEIOBaHMS (Da30BBIX PABHOBECHI CHCTEM Pa3IMYHON MPUPOIBI IPU
BBICOKMX JaBJICHHUAX;

— KOMIUICKTOBaTh YCTAaHOBKH, pa0OTArONIMe TIPU BBICOKUX JaBJICHUSAX, 3arllOpHO-
PEryIupYIOIIEeH apMaTypOid ¥ KOHTPOJIBHO-U3MEPUTEILHBIMU TTPHOOpaMU;

— UCII0JIb30BaTh COBPEMEHHBIC aHATUTHYECCKHUE METOJbI IS MCCICAOBAHHUS CBOWMCTB
CBEPXKPUTHYECKHUX (PIIFOMIOB;

— BbIOMpaTh HamOoJee MOAXOSAIINE METO/Ibl U MHCTPYMEHTHI IS MOJAEITHUPOBAHUS
MIPOIICCCOB M aNMapaToB CBEPXKPUTHICCKUX TEXHOIOTHH.

Braoems:

— OCHOBaMH TIPOLIECCOB MOJIydeHUsI U OOpabOTKHM MaTepHaloB C HCIOJIb30BaHHUEM
TEXHOJIOTUH CBEPXKPUTHUCCKHUX (PIIFOMIOB;

— COBPEMEHHBIM  HHCTPYMEHTapHeM  pa3pabOTKH M CO3JaHus  O0O0OpYyIOBaHHUS
CBEPXKPUTHUECKUX TEXHOJIOTHIA;

— OCHOBHBIMHM HaBBIKAMH TMPOEKTHPOBAHHS MPOU3BOJCTB, MCHOIB3YIOIIUX TEXHOJIOTHUHU
CBEPXKPUTHUECKUX (DITFOUIOB;

— COBPEMEHHBIMH 3HAHHMSIMH B 00JacTH CBEPXKPUTHYECKHX (IIOMAOB U CMECe Ha UX
OCHOBE.

3 Kpartkoe coep:xanue THCHUINIHHBI

Beseoenue.

KpaTtkuii uctopudeckuii o4epk pa3BUTHUS CBEPXKPUTHUYECKHX TEXHOJOTHH M METOJOB
WCCIIETOBAHUN CHUCTEM IPHU BBHICOKMX M CBEPXBBICOKMX mAaBiieHUsX. CoBpeMeHHbIE 00JIacTu
MIPUMEHEHHSI CBEPXKPUTHYIECKUX TeXHOorui. Llenn u 3anaun nucuuruinabl. OCHOBHBICTIOHSTHS
U ompeaeneHusl.
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Pazoen 1. Ceepxxpumuueckoe cocmosnue geujecmaa.

UTto Takoe CBEpXKPUTUYECKOE COCTOSTHHE BemecTBa. PazoBbie nuarpammel. Kputudeckas
Touka. CBOWCTBAa CBEPXKPUTHYECKHX (GUIIOMA0B. BemecTBa, npuMeHseMble B KaueCTBE
CBEPXKPUTHUECKUX PACTBOPHUTEINICH. YpaBHEHUS COCTOSIHHS BEIECTBA.

Pazoen 2. Ceepxxpumuyeckue mexHONIO2UU NOJYYEHUS MOHOIUMHBIX U  HCUOKUX
mMamepuanos.

Krnaccudukarys TeXHOIOTHH IMOJTydEeHUST MOHOJIMTHBIX U KUAKUX MaTepruasioB. OCHOBHbBIC
KOHCTPYKIIUU TEXHOJIOTUYCCKUX AaNMapaToB W THUIIOBBIC TEXHOJOTHYECKHE CXEMBI. PeKHUMBI
paboTel oOopynoBanus. DHU3WYECKHE OCHOBBI CBEPXKPUTHYCCKHX IPOILECCOB TOIYUCHHS
MOHOJIUTHBIX U KUIKUX MaTEPHAIIOB.

Pazoen 3. Ceepxxpumuueckue mexnonro2uu noay4eHuss OUCHEPCHbIX MAMepUaios.

Knaccudukaruss TEXHOJIOTUH TIOMYYCHHs] JUCIEPCHBIX MarepuasioB. (OCHOBHBIC
KOHCTPYKIIUU TEXHOJIOTHYECKUX aIlaparoB M THIIOBBIE TEXHOJOTHYECKHE CXEMBI. PeKUMBI
paboTel oOopynoBanus. DHU3WUECKHE OCHOBBI CBEPXKPHUTHYCCKHUX TIPOIECCOB TOTYICHHS
JMCTIEPCHBIX MaTePUAIIOB.

Pazoen 4. Emxocmuvie annapamvl 6blcoko2o Oaenenus ONs CEePXKPUMULECKUX
MEexXHON02UL.

OcHOBHBIC THIIBI W KOHCTPYKIIMM EMKOCTHBIX aIlllapaTOB BBICOKOTO JIABJICHHUS.
KoHcTpyKITmOHHBIE MaTepHajbl, MIPUMEHSIEMbIE JIIi PabOTHl TIPH BBICOKUX W CBEPXBBICOKUX
JIABJICHUSX.

Pazoen 5. KonmponvHo-usmepumenvHvie npubopsl 0151 npoyeccos, npomeKaowux npu
BbICOKUX U CBEPXBLICOKUX OABTICHUSIX.

MeTo1bI U3MEpEHUsT BBICOKUX W CBEPXBBICOKHX JaBJICHHH. V3MepeHHe W peryaupoBKa
pacxoja cxaToil cpenpl. M3MepeHnue temneparypsl Py BBICOKOM JABJICHUU.

Pazoen 6. Bcnomoeamenvnoe obopyoosanue u oemanu YCMAHOBOK CEEPXKPUMUUECKUX
MEexXHON02UIL.

MeTtomp! cO3aHMs TaBJICHUsI TPU HOPMAJIBHBIX U BEICOKUX TeMIiepaTypax. C)kaTue ra3os.
Cxartue »xuakocted W TBEPABIX Tell. Co3MaHWE BBICOKUX JIaBJICHUW C OJHOBPEMEHHBIM
MPUJIOKEHUEM CUJIbI ciBura. HarpeBaHume mnpu BBICOKMX AaBieHHsAX. CKaThe MPU HUBKUX
TeMreparypax. 3armopHO-peryaupyromas apMaTypa YCTaHOBOK BBICOKOTO JIaBJICHHS. 3aTBOPBI
nabopaTopHbIX amnmaparoB. [lepeMemuBanne W UUPKYJIAnus 1oA jgaBieHueM. OoOmee
o0opynoBaHue J1a00PATOPU CBEPXKPUTHUCCKUX TEXHOJIOTHH.

Pa3zoen 1. Ananumuuecxue memoosbl UCCIe008aAHUSL CUCEM NPU BbICOKUX OABNEHUSIX.

Meroauku uccienoBaHuil (Ga30BbIX PaBHOBECHH NPH BBICOKMX JABJICHHUSIX: CHUCTEMa
KUJKOCTh — T'a3, CUCTEMA TBEPAOE TEJIO — KHUIKOCTh, CUCTEMA T'a3 — a3, CUCTeMa TBEPAOE TEJO —
ra3. Merojsl oTOOpa Ipo0 1 MeTo bl aHanu3a. OnpeaeieHne CKUMaeMOCTH Ta30B M )KHIKOCTEH.
Metoauka U3MEpeHHUsT TOBEPXHOCTHOTO HATSHKEHHUS Ha TPaHUIE XKUAKOCTh — Tra3. OnTudeckue,
PEHTI€HOBCKHE U MHBIE CIIEKTPAIbHBIC METO/IbI, AJICKTPUUCCKHEC U3MEPCHHUS.

Pazoen 8. Hucmpymenmsr u memoovl MOOeIupo8aHus npoyeccos u annapamos
CBEPXKPUMUUECKUX MEXHON02UL.

OCcoOEHHOCTH MOJICTTUPOBAHUS MTPOIIECCOB U aIIapaTOB CBEPXKPUTUUECKUX TEXHOJIOTHH.
CoBpeMeHHBIE ~ MHCTPYMEHTBHl  MoJenupoBaHus.  MynbTUMacmiTabHbIE — MOAXOABI K
MoJenupoBaHuto. MoaenrpoBaHue MHOTO(a3HBIX CHCTEM IMPH BBICOKHMX AaBJICHUAX. Mozaenu
TypOYIEHTHBIX TEUCHUH.

4 O0beM yueOHO# AU CUMILIMHBI

N O0beM THCHMILINHBI
Bup yueOHo# padoTsl et

3E Akap. 4. | Actp.u.
O0mas Tpy10eMKOCTb JHCIUIIINHBI 4 144 108
KonTakTHasi pabora — ayiMTOPHbIC 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
JIaGopatopusie padotsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 2,22 80 60
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KoHnrakTHas camocrosiTenbHas padora 299 0,4 0,3
CaMOCTOATENbHOE N3YYEHHUE Pa3/IeOB TUCIUIUINHEI ’ 79,6 59,7
Bua uTOroBOro KOHTpOJIA: 3a4ér ¢ oneHKoOM

AHHOTaI U padoyeil MPOrpaMMbl AU CHUIJIHHBI
«HaHokaTaauTnyeckue mpouecchbl 1 HAHOKATAIU3ATOPbI»

1 Henp AMCHUNIMHBI — W3YYCHHE (DUBMKO-XUMHUYECKOW CYIIHOCTH TIPOBEIACHHUS
MPOLIECCOB HAa HAHOKATaIM3aTopax, CIOCOOOB HAIpPaBIEHHOTO IMOJ00pa HAHOKATAIM3aTOPOB U
OCBOCHHE TEXHOJIOTHI CO3/IaHUS BEICOKOPEHTAOCIBHBIX HAHOKATATUTUYCCKUX MTPOIIECCOB.

2 B pe3yabTaTe H3y4eHUs] TUCHUTIMHBI 00yYAOUIUICS T0JIKEH:

Obnadams ClenyONMMUA KOMIIETCHIIMSAMU U UHAUKATOPAMH UX JOCTHXKEHUS:

TIK-1.2; T[IK-1.4; TIK-1.7; [IK-2.1; [IK-2.2; IIK-2.3; IIK-3.3

Suame:

— OCHOBHBIC THITBI HAHOKATAJIM3aTOPOB, WX KJIacCU(DHUKAIMIO W OCHOBHBIC (PU3UKO-
XUMHYECKHE CBOMCTBA;

— METOJIbI TPUTOTOBIICHHS] HAHOKATAITM3aTOPOB PA3JIMYHBIX TUIIOB;

— OCHOBHBIC METO/IbI HAITPABJICHHOTO T0100pa HAHOKATAIN3aTOPOB;

— OCHOBHBIE PEKUMBI IKCIUTyaTaIliH, pereHepanuu 51 BOCCTAHOBJIEHUS
HaHOKATAJIN3aTOPOB.

Ymems:

— aHAJIM3MPOBATh U COOMpaTh HAYIHYIO JIUTEPATYPY C IEIBI0 YCTAHOBJICHUS OCHOBHBIX
TEHICHIIMA  PAa3BUTHUS  XHUMHYECKOH HAHOWHAYCTPUHM H  Pa3pabOTKH  TMEPCIEKTHBHBIX
HaHOKATaJIM3aTOPOB;

— MPOBOJIUTHh  TJITAHUPOBAHME  HEMPEPHIBHOTO  XMMHYECKOTO  JKCIEPHUMEHTa |
OCYIIECTBJISTH HAIIPABJICHHBIN M0100p HA OCHOBE €r0 PE3yJIbTaTOB HAHOKATAIM3aTOPOB;

— OIIPEeNesATh  OCHOBHBIE  KOMIIOHEHTBHI  HAHOKATaJIM3aTOPOB M CIIOCOOBI WX
MPUTOTOBJICHUS, OOECIIEUMBAIOIINE YBEIWYCHUE TI0Ka3aTeled paboThl KaTaTUTHYECKUX
PEaKTOPOB MO AKTUBHOCTH U CEJICKTUBHOCTH;

— OOBSICHUTh (PU3MKO-XUMHUUYECKHI CMBICT TIOBBIMICHUS MPOU3BOAMTEILHOCTH TIpoliecca
MIPH AKCILTyaTallii HOBOTO HAHOKATaJIM3aToPa;

— IIPOBOJIUTh aHAJIU3 PE3yJbTATOB JUIMTEIBHOW JKCILUTyaTalldd HAHOKATaJUu3aTOPOB H
BO3MOJKHOCTEH UX TMPOMBIIIICHHOTO UCIIOIb30BaHHUS.

Braoems:

— OCHOBHBIMH MPUEMAMH U METOJaMHU BbIOOpA OMPENEICHHOTO CIoco0a MPUTOTOBICHHS
HaHOKaTaJIn3aTopa I 3aJaHHOM XUMHUYECKON PeaKIlny;

— cnoco0aMM YCTaHOBJICHUS TUIIA aKTUBHOTO IEHTPa U BO3MOXHOCTU MPOTEKaHUS Ha
HEM OIpe/IeTICHHBIX XUMUYECKUX PEaKIINi;

— MeToJlaMu  OLIEHKH Kod3(pduirentoB auddy3un pearecHTOB B  MHKpOTrpaHyse
KaTtaiuM3aTopa, KOHCTAHT paBHOBECHS aJCOpOIMM W KOHCTAHT CKOPOCTEH ajacopOruu,
KHHETUYECKUX KOHCTAHT XUMHUYECKUX PEaKIIHii;

— METOJaMHu  IUIAHUPOBAHUS  HENPEPHIBHOTO  JUHAMHYECKOTO  JKCIEPHMEHTA,
JTUCKPUMHHAIIMYA MOJETIEH, MPOBEPKH aIeKBATHOCTH MOJIENEH ISl 3aIaHHOTO HaHOKaTaanu3aTopa
Y 3aJJaHHOW KaTaJTUTHUYECKON peaKIiIH.

3 Kpartkoe coep:xanue THCHUINIHHBI

Beeoenue.

HanokaTtanu3: OCHOBHbIE TOHSTHS U TpeAcTaBieHus. Kartamutudeckwe CBOMCTBa
HaHoyacTUll. Pa3mepnbie 3>dexTsl B kaTanuse. MccnemoBaHus, MPOBOIUMBIE B 00IAcTH
HaHOKaTain3a. MeTo/bl MoJyueHus: HaHO4YacTHUIl. [IpuMephl MPOMBIIIIEHHOTO KCIOJIb30BaHUS
HAaHOKATAJIU3aTOPOB.

Paszoen 1. Aocopbyus MHO2OKOMNOHEHMHBIX CUCEM U KUHEMUKA XUMUYeCKOU peakyuu Ha
HAHOKAmManu3amopax.

AncopObumsi ¥ KMHETMKA  MHOTOMAapUIPYTHBIX  XMMHYECKHX  pEakiuil  Ha
HaHOKaTaiu3aropax. MeTo/bl OIICHKHM HEU3BECTHBIX MapaMeTpOB MOJeNel aacopOruu u
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KMHETHUYECKUX MOJENC XUMHUYECKUMX PEaKIuid Ha HaHOKATAIM3aToOpax II0 pe3yibTaram
aJICOpPOIIMOHHBIX U KHHETUYECKHUX dKCIIepUMEHTOB. [IpoBepka alekBaTHOCTH U TUCKPUMUHAIUS
MOJIEIICH JIJIs 3aJAHHOTO HAHOKATAJIN3aTOPa U KaTAIMTHYECKOW PEAKIUU.

Paszoen 2. Ilnanuposanue HenpepvigHO20 XUMUHUECKO2O OIKCHEPUMEHMA U CHocoObl
HanpasieHHo2o0 no0bopa HAHOKAMAIUZAMOPO8.

CBepXHACHIIICHHBIE  TUIAHBI  OKCIIEPUMEHTOB  IMPU  HAMpPABJICHHOM  MMOA0Ope
HAHOKATAJIU3aTOPOB C PETYJSIPHOM  KPUCTAIUIMYECKOM CTpykTypoi. Ilpumepsl cunHTE3a
HAHOKATAJIU3aTOPOB YISl TPOLIECCOB IMOJYYECHHS BBICOKOYHMCTOTO JTHJICHA, AJKWJIMPOBAHUSA
OCH30J1a TIPOTIMIICHOM, U30MEPH3AIMH AJTKAHOB M AJTKEHOB, H30MEPHU3aIIUHU AIKHIIOCH30JIOB.

Paszoen 3. lleonumuvie kamaiusamopvl ¢ aKMUBHLIMYU HAHOYEHMPAMU, UX CIMPYKMYPA U
ceoticmaa.

Knaccudukamuss 1meonuToB. XHMHUYECKHE Tporecchl (HOpMHpPOBAaHUS BHYTPCHHEH
MOBEPXHOCTU  IIEOJIUTOB M BBICOKOAKTUBHBIX ~ MOHO- W TMOJU(PYHKIIMOHAIBHBIX
HAHOKATAIMTUYECKUX KIACTEpOB B HHUX. DUMKO-XMMHYECKHE CBOMCTBA IEOJIUTHBIX
KaTaJu3aTOpPOB C AaKTUBHBIMU HaHOIEHTpaMHu. CHIMKATHBIA W KPEMHE30JBHBIN CIIOCOOBI
MPOU3BOACTBA KPUCTAUIMYECKUX ATIOMOCWIMKATHBIX TIE€TEPOr€HHBIX HAaHOKAaTaJIu3aTOpPOB.
HuzkokpeMHUCTBIE, BBICOKOKPEMHUCTBIE, YIBTPAaBBICOKOKPEMHUCTHIE 1IEOJIUTHI. DOpMUpPOBaHUE
T€OMETPUUECKOM CTPYKTYPHI U COCTaBa MOHO-, OH- ¥ TOJTUKOMITIOHEHTOB aKTUBHBIX HAHOIIEHTPOB
[IEOJIUTHBIX KAaTaJu3aTOPOB HAa MX BHYTPEHHEW MOBEPXHOCTH. MeToabsl OpraHu3alnuu
COBMEIIEHHBIX XUMHUYECKUX PEaKIUid, 00ECIEeUNBAIONINX yBEIUYEHNUE MPOU3BOJAUTEILHOCTH H
CEJIEKTUBHOCTH KaTAIUTHYECKUX MPOIECCOB.

Pasoen 4. Me3zocmpykmypusie anomMocunuKkamusie Mamepuabol.

[IpuroToBiieHHEe ME30CTPYKTYPHBIX ATOMOCWIMKATHBIX MAaTepHalioB. MarHuTHO-
ANEKTPUUECKUE CTIOCOOBI MOTYYEHUSI MUKPO-OJHOPSIHON CTPYKTYPBHI KPHUCTAIIOB IICOJUTOB U
OpraHu3alys BHEPEUIETYATHIX AKTUBHBIX [IEHTPOB HAa BHEIIHEN MOBEPXHOCTH IIEOJIUTOB, a TAKKE
0U- ¥ MOMM(PYHKIIMOHATBHBIX AKTUBHBIX [IEHTPOB HAa BHYTPEHHEW MOBEPXHOCTH 1I€0JIUTOB.

Pasoen 5. Ilonumemannuyeckue HAHOKAMAanu3amopbl. Ilpucomoenenue
HAHOKAMAanu3amopos Memooamu NOpOUIKO8OU MEMAaiLypeUu.

[IpuroroBieHne MNOMMMETANINYECKUX HAHOKATAIU3aTOPOB METOAAMHM MOPOIIKOBOU
MeTaJuTypruv. BoccTaHOBIEHME U aKTHBAlUsl KaTaJlIW3aTOpPOB, IIOJYYEHHBIX METOJAMH
MOPOLIKOBOW METAJUTYPTHUH.

Pasoen 6. Ilonumemannuueckue HaHeceHHble KAMATU3AMOPHI.

[IpuroroBieHne MNOIUMETAUIMYECKMX HAHECEHHBIX HaHOKaTain3aTopoB. [Ipumepsl
WCIIOJb30BAHUS NOJIMMETAUIMYECKUX HAHECEHHBIX HAHOKATAJIIM3aTOPOB IpPU IPOBEACHUHU
KaTAIUTUYECKUX PEAKUUA  CEJEKTUBHOTO TUJIPUPOBAHMS  OpPraHUYECKUX  COCOUHEHUHN.
[IpuroroBieHne HaHOKAaTaIU3aTOPOB METOJAOM MHOTOCIOWHOIO OCA&XKJEHUS PEareHToB Ha
MMOBEPXHOCTH.

Pazoen 7. Ocnosnvie pedicumsbl dKCniIyamayuu, pezeHepayuu U 0CCMAHOBIEHUs
HAHOKAMAIU3amopos.

AHanu3 pe3ysbTaToOB JUIMTEJIbHON KCIUTyaTallud HAaHOKATaJIU3aTOPOB U BO3MOKHOCTHU UX
MIPOMBILIJIEHHOTO HCNOJb30BaHUs. KaranuTtuueckue Mpouecchl CENEKTUBHOTO THIPUPOBAHMS
alleTUJICHA B ATaH-3TUJICHOBOU (pakIMy U METUJIALETUIICHA B MPOMaH-MPONUIECHOBON (paKiuu
nuporasa.

3aknouenue.

[TonBeneHue UTOrOB TUCHUTUIMHBL.

4 O0beM yueOHO# AU CUMILIMHBI

N O0beM THCHMIINHBI
Bup yueOHo# padoTsl e

3E Akajn. 4. | AcTp.4.
O0mas TpyA0eMKOCTb JHCIUIIINHBI 4 144 108
KonTakTHasi padora — ayiMTOPHbIC 3AHATHS: 1,78 64 48
Jlexun 0,89 32 24
[IpakTuaeckue 3anarus (I13) 0,89 32 24
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CamocroniTe/ibHasi padoTa 2,22 80 60

KoHrakTHas camocrosiTenbHas padora 299 0,4 0,3
CaMOCTOATENbHOE N3YYEHHUE Pa3/IeiOB TUCIUIUINHEI ’ 79,6 59,7
Buja uTOroBoro KOHTpoOJIA: 3a4éT ¢ oneHKOM

5.4 IlpakTuka

AHHOTanus padoyeil NporpaMMsbl NPAKTUKH
«YyeOHasl NPAKTHKA: 03HAKOMHTEJIbHAS MPAKTHKA)

1 Hesb NpakTHKH — MTOJIyYSHHUE CTYJACHTAMH OOIIMX MPEICTABICHUH 0 HAHOWHXCHEPHH
TSl XUMHH, (papManieBTUKU U OMOTEXHOJIOTUH, 3HAKOMCTBO C OCHOBHBIMHU BHJIaMH JICATEIILHOCTH
y4eOHBIX W HAYYHBIX MOJpPA3/JEiICHUN YHUBEPCUTETA, a TaKKe IOJYyYeHHE TEPBUYHBIX
podecCHOHAIbHBIX YMEHUH U HABBIKOB IIyTEM CaMOCTOSITEIbBHOTO TBOPUECKOIO BBIMOJHEHUS
3a/1a4, IOCTABJIEHHBIX TPOTPaMMOM MPAKTUKH.

2 B pe3yabTaTe NpoXoKIeHHS MPAKTUKH 00YUAIOLIUACS T0JIKEH:

Obaadoams cneayouMMy KOMIETEHIUSIMU U HHIUKATOPaMU UX JOCTHKEHHUS:

VK-1.1; VK-1.3; VK-1.5; VK-8.2; VK-8.4; VK-8.8; OIIK-1.4; OIIK-1.5; OIIK-1.7;

OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.6; OIIK-4.1; OIIK-4.2; OIIK-4.3,;

OIIK-5.1; OIIK-5.2; OIIK-5.3

3Hamo:

— OCOOEHHOCTH OpraHu3aluu y4eOHON M HaydHOU AESTEIbHOCTH B J1aOOpaTOpHsIX,
kadenpax u nonpazaenenusx PXTY;

— OCHOBHBI€ BH/IbI JTAOOPATOPHOTO U TEXHOJIOTUYECKOTO 000pyI0BaHUS, KOHTPOJIBHO-
U3MEPUTENbHBIX TPUOOPOB, 00JACTH UX UCTIOIb30BAHUS;

— OCHOBHBIE TE€XHOJIOTUYECKUE MapaMeTpbl HAHOTEXHOJIOIMUYECKUX MPOIECCOB, CIIOCOOBI
UX KOHTPOJIS ¥ YIIPABJICHUS;

— OCHOBHBIE MaTEMaTUYECKUE METO Il 00Pa0OTKH IKCIIEPUMEHTAIBHBIX 1aHHBIX.

Ymemo:

— MPOBOJMTH NMOMCK MH(POPMALMK C UCHOJIb30BAHUEM OTKPBITHIX 0a3 IaHHBIX U
MH(GOPMALMOHHBIX CUCTEM 10 BBIOPaHHOMY HallpaBJIEHUIO UCCIIEI0BaHUH;

— MPUMEHSTh TEOPETUYECKUE METO/bl aHajau3a U 00pabOTKM MCXOJHBIX JAHHBIX C
71a00paTOPHBIX YCTAHOBOK C MCIIOJIB30BAaHUEM CTAHAAPTHOI'O MPOIPaMMHOI0 00EeCTIeYEeHNU .

Braoemy:

— HAaBBIKAMH HCIIOJIb30BaHMs CTaHAAPTHBIX KOMIBIOTEPHBIX MpPOrpamm Ajis 00paboTKu
JKCIEPUMEHTAJIbHBIX JIaHHBIX;

— HaBBIKaMU W3JIO’KEHUS MOJIyYEHHBIX 3HAHUM B BUJIE OTUETA O MPOXOKIAECHUU IIPAKTHKH,
ONMCAHUSI MCXOJHBIX MaTEpUAIOB, JJAOOPATOPHOro OOOpPYIOBAaHMSA, U HU3MEPEHUs NapaMeTpOB
IIPOLIECCOB.

3 Kparkoe conepixanne NpaKTHKH

O3HakoMJIeHHE C HCTOpHEH M HaNpaBICHUSAMHU JEATEIbHOCTH YYEOHBIX M Hay4HBIX
nojpaszieneHuil  gaxkynpreTa LUQPOBBIX TEXHOJOIMM M XUMHUYECKOTO WH)XUHUPUHTA U
YHHUBEPCUTETA, LIEHTPA KOJUIEKTMBHOTO IOJIB30BaHUS W APYTUX MECT NPOBEACHUS NPAKTUKU
(ucTopusi, OCHOBHBIE 3TAllbl PA3BUTHUS, BHIIOJIHSIEMbIE (PYHKINHU U T.I1.).

[Tocemenue nabopaTopuii IEHTpa KOJJIEKTUBHOTO monb3oBanus PXTY wum. J.U.
MeneneeBa, noceeHue kapeapbl XUMHUECKOro U (papmarieBTHUeckoro MHxuHupuHra (XOU),
Kaeapsl KHOEPHETUKHM XMMUKO-TeXHOIornueckux npoueccos (KXTII).

O3nakomiieHHe ¢ (YHKIIMOHATIbHBIM Ha3HaYeHHUEM, IPUHIUIIAMH paboThl JAOOPaTOPHOTO
0o0OpyZOBaHUS, YCTAHOBOK U  AHAJUTUYECKUX MPUOOPOB, BBICOKONPOU3BOAUTEIHHOTO
CBEpXMOIIIHOTO ~ KoMmIibtoTepa (mpousBogutenbHocThio 4  TFlops) ans  KOMIBIOTEPHOTO
MOJIEIMPOBAHUS.

[ocemienne nabopatopuii kadeapsl XUMUUECKOTO U (papManeBTUUECKOTO WHKUHUPUHTA
(XDN), xadenpbl KNOEPHETUKH XUMHUKO-TeXHOJornueckux npoueccos (KXTII). O3nakomiienune
C NEepCHEeKTHBHBIMM HayuyHbIMU pazpaboTkamu kapeap XDPU u KXTII B obmactu

104



HaHonmxkeHepru. O3HakomiieHue ¢ nmomoiisio SMOC ¢ yueOHO-MEeTOAMYECKUMHU Pa3padoTKaMu
kadenpsl XDOU u KXTII mis nanpasnenus 28.03.02 Hanounxenepus.

O3HakOMJIEHHME C KOMIBIOTEPHBIM MOJEIUPOBAHUEM, KOTOPOE MCIIOJIb3YeTCs JUIs
y4eOHOro mpoliecca U HaydHbIX uccienoBanuii Ha kadenpe XDPU u KXTII, ¢ aBromaruzanueit
HAay4YHBIX HCCICIOBAHMI, C aBTOMATHU3WPOBAHHOW OOpa0OTKOW JaHHBIX B JIA0OPATOPHUAX, C
COBPEMEHHBIMU CHUCTEMAaMHU aBTOMATU3UPOBAHHOTO, JICKTPOHHOTO U JUCTAHIIMOHHOTO 00yUYeHHS
Ha kadenpe XDPU u KXTII.

[ToaroroBka oTueTa O MPOXOXKAECHUN YUEOHON IPAKTUKH.

4 O0beM NPpaKTHKH

Bua yueOHo# padoThl Obrem npakTHk
3E Axkan. 4u. | Acrp.4.
OO01mas TPy10eMKOCTh MPAKTHKH 3 108 81
CamocroniTesibHasi padoTa 3 108 81
B TOM 4ncJje B (popMe MPaKTHUECKOIi MOATOTOBKHU: 3 108 81
KoHTakTHas camocTosiTelibHas paboTa 0,4 0,3
CaMocTOATEIbHOE OCBOEHUE 3HAHUM, YMEHUN 1 3 1076 807
HaBBIKOB I10 TIPOrPaMMe MPAKTUKU ’ ’
Bua MTOroBOro KOHTpOJIA: 3a4éT c oueHkoi

AHHOTaNusA padoyell NPOrpaMMbl NPAKTHKH
«IIpon3BoACTBEHHAS NMPAKTHKA: IPAKTHKA 110 MOJY4YEHHIO PO ecCHOHAIBLHBIX YMEHUI U
ONbITA NPO(EeCCHOHATBHOM AeSITeIbHOCTID)

1 ear mnpakTHUKH — TOJydeHHE TNPOo(PECCHOHAIBHBIX YMEHHW W  OTbITa
npoheCcCHOHANBHOM NIEATETLHOCTH MyTEM CaMOCTOSATEILHOTO TBOPYECKOTO BBITIOJIHEHHS 3a7a4,
MMOCTaBJICHHBIX MPOTPAMMON MPAKTUKU; MPAKTUIECKOE M3YYCHHE TEXHOJIOTMYECKUX IMPOIECCOB
MPOM3BOJICTBA  PA3JIMYHBIX BHUJOB HAHOMATEPHAIOB Ui XAMHH, (apMareBTUKH U
OMOTEXHOJIOTHH, a TakKKe€ METOJOB M OCOOCHHOCTEH YIpaBJCHHUS IPOU3BOJACTBEHHBIMHU
MpoIieccaMy TOJIYYeHHUSI Pa3IMYHbIX BUJOB HAHOMATEPHAJIOB.

2 B pe3yabTaTe NpoXoKaeHHsI MPAKTHKH 00YYAIOUIUICS 10JIKEH:

Obnadams CIETYIOINUMA KOMITIETCHIIMSAMYA M HHIUKATOPaMU UX JTOCTH)KCHUSI:

VK-1.1; VK-1.3; VK-1.5; VK-3.3; VK-4.2;, VK-4.4; VK-4.9; VK-6.3; VK-6.4; VK-6.6;

VK-8.2; VK-8.3; VK-8.4; IIK-1.1; IIK-1.2; [IK-1.3; [IK-1.4; [IK-1.5; IIK-1.6; IIK-1.7;

TIK-2.1; IIK-2.2; IIK-2.3; IIK-3.2; IIK-3.3

3name:

— TEXHOJIOTMYECKUE TPOIECCHl M  OCHOBHOE TEXHOJOTMYEecKoe 000pyroBaHHE,
UCIO0JIb3YeMOE B ITPOU3BOJICTBE HAHOMATEPUAJIOB I XUMUH, (DapMalleBTUKU 1 OMOTEXHOJIOTUH;

— OCHOBHBIC TPHHIUIIBI, METOJBI M (DOPMBI KOHTPOJIS TEXHOJIOTHYECKOTO Mpollecca H
KauyecTBa MPOAYKIIUU;

— OCHOBHBIE HOPMATHUBHBIE JOKYMEHTH 1O CTaHAApPTH3alUUd U  CcepTUHUKAUH
MPOIYKIIUU MIPEANPUATHIT HAHOUHAYCTPUU;

— IpaBUJia TEXHUKU O€30MaCHOCTH U MIPOM3BOJACTBEHHON CAHUTAPHUM; OPTaHU3AIHOHHYIO
CTPYKTYpPY IPEANPUSITHSL.

Ymems:

— IPOBOJIUTh aHAJIM3 TMPOIECCOB MMPOM3BOACTBA HAHOMATEPUATIOB JUIsl XUMHH,
(bapMaleBTUKH U OMOTEXHOJIOTHH, TEXHOJIOTHYECKOTO 000pYIOBAHUS ISl OCYIIECTBICHUS ITUX
MPOLIECCOB, TEXHOJOTUYECKUX CHUCTEM B HAHOMHAYCTPUM KaK OOBEKTOB MOJIEIHPOBAHUS,
MPOEKTUPOBAHUS, ONTUMHU3ALIUN U YIIPABIICHHUS;

— IPUMEHATH Ha MPAKTHUKE TEOPETUYECKUE 3HAHMS B 00JACTH METOJOB AMATHOCTUKHU U
WCIBITAHUS  HAHOMAaTEpUaJOB,  HAHOMETPOJOTHHM,  MATEMAaTUYECKOTO  MOJEIUPOBAHUS
HaHOIPOLIECCOB U TIp.;

— QHAJIM3UPOBATh TEXHUYECKYI0 JOKYMEHTAllUIO, pEeaJlM30BbIBATh HA IPAKTHKE
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TpeOOBaHUS HOPMAaTHUBHON OKYMEHTAllMM B 00JAaCTH CO3JaHMS HAHOMATEPHAJIOB JJIS XHUMHH,
(hapMaIeBTHKN 1 OMOTEXHOJIOTHH.

Braoems:

— METOJIaMU  [MOJI00pa TEXHOJOTMYECKOTO 000pyIOBaHMSA, METOJAMH  yIPABICHHUS
TEXHOJIOTUYECKUMHU TPOIECCAaMU M BbIOOpa MPOTPAMMHO-ANNapaTHBIX CPEACTB KOHTPOJIS M
YIPaBJIEHUS TEXHOJOTUYECKMMU IPOLIECCAMY;

— METOJIaMU  TIPOBEJCHUS BBIYMCIHUTEIBHBIX JKCIIEPUMEHTOB C  HCIOJIB30BAHUEM
CTaHJIaPTHOI'O U CHELMAIU3UPOBAHHOTO IPOIPAMMHOI0 00eCTIeUeHUS;

— CIIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISITh ~TEXHOJIOTUYECKUH TpoIecc B
COOTBETCTBUU C PErJIaMEHTOM.

3 Kparkoe conep:kanne NpakTHKH

Pazoen 1. O3nakomnenue ¢ mexuonozaueti npou3B00CmMea U MeCmom NpPoU3B00CMEEHHO
NPAKMUKU.

O3HakOMJIEHHE C TEXHOJIOTMEeW MpPOM3BOJACTBA OCYIIECTBIISIETCS B BHJE SKCKYpPCHIl Ha
NpeanpusaTis (OpraHu3aliu) COOTBETCTBYIOUIETO Mpoduis, a TakkKe IyTeM H3Yy4eHus
TEXHOJIOTUYECKUX M TEXHUYECKUX JOKYMEHTOB, MPEJOCTABISIEMbIX OPraHU3AIUsIMH — MECTaMHU
MIPOU3BOICTBEHHON MpakTHKH. [Ipu mocemeHnn npeanpusTas (OpraHu3alui) U 03HAKOMIICHUS
C JeSTEeNbHOCTbI0 OOBEKTa HCCIEeNOBaHUS OOydaroluiics JoJDKeH colOpaTh MaTepua,
HEOOXOUMBIH TSl IOJTOTOBKH OTYETa TI0 TPAKTHKE.

OT4eT no MpakTUKE BKIFOYAET:

— UCTOPUYECKYIO CIIPABKY O MPEIIPHUSITHH,

— HOMEHKJIATyPY BBIITYCKaeMOU MPOIYKITHH;

— BUJIBI ¥ HOPMBI pacxo/ia ChIPhEBBIX MaTEPHUAIIOB;

— OMKCAaHNE OCHOBHBIX TEXHOJOTUYECKUX MTPOLIECCOB MPOU3BOJICTBA;

— METO/JIbl KOHTPOJISI TEXHOJIOTMUECKUX TapaMeTpOB MPOIIECCOB;

— MEpPOMPUSITUS TI0 YCTPAHEHHIO OTKJIOHEHUU (HAapylIeHUI) peXUMHBIX [apaMEeTPOB
paboThl 000PYIOBAHUS U TEXHOJOTHYECKUX MPOIIECCOB;

— METO/]Ibl 0€30MaCHOTO BEACHHSI TEXHOJIOTMUECKUX MPOIIECCOB;

— XapaKTepUCTUKU HCTOYHUKOB BBIOPOCOB, COpOCOB M 0O0Opa3oBaHHUs OTXOJOB Ha
MIpeANPUATHH;

— METO/JIbl U CPEJICTBA 3AIIUTHI OT BPEIHBIX HETATUBHBIX (PAKTOPOB HA MPEANIPUSITHH;

— OMKCAaHUE CPEJICTB aBTOMATH3al[MU U YIPABJICHUS MPOU3BOJACTBOM U XapaKTEPUCTUKH
TEXHUYECKUX U JIp.

Paszoen 2. Ilpakmuueckoe uzyuenue mexHoio2uieckux npoyeccos u Memooos ux KOHmMpois
Ha Npeonpusmusx HAHOUHOYCMPUU HA OCHO8e U3YYEHUS MEXHOIO0SUYECKUX pe2NaMeHmMOo8
npouszeoocma. Bvinonnenue unousudyaivHo2o 3a0anus.

[IpakTHueckoe OCBOEHHE TEXHOJOTHYECKHX MPOIECCOB HA KOHKPETHOM MPEANpPUATHU
0Oy4arouuiicss OCYIIECTBISIET B COOTBETCTBUHM C WHAMBUAYAJIbHBIM 3aJJaHHEM [0 MPAKTHKE,
KOTOpPOE€ BKJIFOYAET:

— U3yUEHHUE aCCOPTUMEHTA BBIMYCKAeMOI MPOYKINH, UX BUJIOB U MapOK;

— tpedoBanust 'OCT P u npyroit HopMaTHBHOM JOKYMEHTAIMM K KayeCTBY BbIITyCKacMOM
IPOJIyKIIHH;

— M3Y4YEHHUE ChIPbEBBIX MAaTEPHAJIOB U METOJIOB BXOJHOI'O KOHTPOJIS Ka4eCTBa,;

— METO/Abl U METOJUKU TNPOBEJICHMS HUCHIBITAHUNA M KOHTPOJS KayecTBa MPOAYKIMHU MU
Pa3IUYHBIX BUJIOB €€ ONTAaCHOCTEH;

— M3y4YeHHe MapaMeTPOB TEXHOJOTHYECKOTO Mpolecca, IPeAYCMOTPEHHBIX B pErjaMeHTe,
U METOJIOB €r0 KOHTPOJIS;

— noJpoOHOe ONMcaHue BUAA U TUIA OOOPYIOBAHUS Ui OCYILECTBIEHUS KOHKPETHOTO
TEXHOJIOTMYECKOT0 IIPOLECCa;

— U3y4Y€HHE METOJOB KOHTPOJS U JMAarHOCTHKM HEHMCIPAaBHOCTEH M  OTKa30B
000pyZI0BaHUs, KOHTPOJIBHO-U3MEPUTENIBHBIX PUOOPOB U JIp.;

— JIeHCTBHsI OOCTY)KMBAIOILIETO IEpCcoHala MPHU YPE3BBIYAWHBIX CUTYAIMsIX HAa OCHOBE
M3YUYEHHs] TEXHOJOTHYECKUX PErJIaMEHTOB M IUIAHOB JIOKAIM3ALMU U JIMKBUJAIMU aBapUilHBIX
CUTYaLIN;
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— u3y4eHue (YHKIMOHAIBHBIX BO3MOXXHOCTEH CHEHHAIU3HPOBAHHOTO IPOrPAMMHOTO
oOecrieyeHus sl peIICHUs 3aJad MOJCITUPOBAHMSA, ONTHMU3ALUHU, MPOCKTUPOBAHUSA U
yIIpaBJICHUS] HAHOIPOIECCAMU W HAHOCHCTEMAaMU M TPUOOPETEHHE MPAKTHUYECKUX HABBIKOB
paboThI C UCTIOIB30BAHUEM OJIHOTO MIIM HECKOJIBKUX MPOTPAMMHBIX CPE/ICTB.

[Ipu BBHIMONHEHUN MHIUBHYAIBHOTO 33/IaHUS CTYJEHT IOJDKEH cOOpaTh MaTepHalIbl MO
CTPYKType MPEeANpHUATHS, METOJIaM YIPABICHHSI, CHCTEME CObITa TOTOBOI MPOAYKIMH, METOAaM
KOHTPOJISI W YIPABJICHUS KadeCTBOM OKpYXKAIOUIeH cpelbl Ha TNPEANPHSITAN, BO3MOXKHBIM
TEXHOJIOTUYECKUM HApPYIICHUSM U OTKJIOHEHHSM U JIp.

Pazoen 3. Cucmemamusayus mamepuana, noo2comoska omuema.

O06o0merre M CcUCTeMaTH3alMsl JaHHBIX IO CTPYKTYpE, TEXHOJOTHH IPOU3BOJICTBA,
MIPUMEHSEMOMY 000PYIOBAaHHIO, BHIITYCKAEMOU MPEINPUATHEM TPOIYKIIUU, METOaM B (popMam
KOHTPOJISL MpoayKiuuu. [Touck u cO0p HEMOCTAIOMIMX JAaHHBIX JJIsI PACUETOB C MCIIOJIb30BAaHUEM
CTIENMAM3UPOBAHHOTO TPOTpaMMHOT0 obecneueHus. [loaroToBka W HamucaHuWe OTYETa II0
npaktuke. [loaroToBka U HanmMcaHue OTYETA 1O BBHITIOJTHEHUIO HHANBUAYAILHOTO 33 JaHHUS.

3aKperuieHue TEOPETUYECKUX 3HAHWH, MOJYYEHHBIX OOYJAIOIUMUCS TpU H3yYCHHU
IporpaMMsbl OakagaBpHara.

PazButne y 00ydaroniuxcsi HABHIKOB HAyYHO-UCCIIEIOBATEILCKON eI TETHbHOCTH.

4 O0beM NpaKTHKH

Bua yueOHoii paGoThl Obnew npaxritkn
3E Axkan. u. | Acrp.u.
OO61mas TPYI0eMKOCTh MPAKTHKH 3 108 81
CamocroniTesbHasi padoTa 3 108 81
B TOM 4ncJje B popMe NMPaKTHYECKOI MOATOTOBKH: 3 108 81
KonTtakTHas camocTosiTenpHas paboTa 0,4 0,3
CamocTosITeNTbHOE OCBOCHHE 3HAHUI, YMEHUH U 3 107.6 80 7
HABBIKOB MO MPOTPaMMe MPAKTUKHU ’ ’
Bux uTOroBoro KOHTpOJIs: 3a4éT ¢ OLeHKOM

AHHOTaNUA padoyeil MpOrpaMMbl NPAKTUKHU
«IIpousBoacTBEeHHAS MPAKTHKA: HAYYHO-HCCJIeI0BaTeIbCKas padoTay

1 enp mnpakTHKd — (QOpPMHpPOBAHHE YHUBEPCAIBHBIX M  MPOPECCHOHATBHBIX
KOMITETEHITHH JIJIS OCYIIECTBIICHHS HAYYHO-UCCIICA0BATEIBCKOM IEATEIBHOCTH 110 HAIIPABJICHUIO
noarotoBkn  28.03.02 HaHOMHKEHEPHHA IOCPEJICTBOM IUIAHUPOBAHUS M OCYIIECTBICHHS
IKCIEPUMEHTAIBLHOM JICATCIIBHOCTH.

2 B pe3yabTaTe NPOX0KIeHNUs NPAKTUKU 00y4aI0OIIHIiCs J0I/KEeH:

Obnadame CIENYIOIAMA KOMIIETCHIIUSAMYA U HHIUKATOPAMHU UX TOCTHKCHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4;, VK-1.5; VK-2.2; VK-4.2; VK-4.3; VK-4.4; VK-4.5;

VK-4.9; VK-6.3; VK-6.4; VK-6.6; VK-8.2; VK-8.3; VK-8.4; IIK-1.1; IIK-1.2; [IK-1.3;

IIK-1.4; [IK-1.5; [IK-1.6; I[IK-1.7; I[IK-2.1; IIK-2.2; IIK-2.3; IIK-3.1; IIK-3.2; I[1K-3.3

Iloozomosums u npedcmagums K 3aujume HayIHO-UCCIEN0BaTeNbCkyo padboty (HUP),
BBITIOJIHEHHYI0O Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH W TEXHUKH M COOTBETCTBYIOIIYIO
BBHIOpPAaHHOMY HAIIPaBJICHUIO MOJATOTOBKU M IIporpamMMme 00ydeHus. B mpeacTaBneHHOM K 3amuTe
HUP nomxHBI MONTyYUTh pa3BUTHE 3HAHUS U HABBIKU, MIOTYYEHHBIE 00YJarOIUMCs MTPH OCBOCHUU
mporpaMMmbl  OakanaBpuata, B TOM 4YHCIE€ TpPU M3YYCHHH CIEHUANbHBIX JUCIHILINH.
[IpencraBnennas k 3amure HUP nomkHa conmepkaThb OCHOBHBIE TEOPETUUYECKUE IMOJIOKEHUS,
SKCMEPUMEHTAIbHBIE PE3YAbTaThl, MPAKTUUECKUE JOCTHKEHUS U BBIBOJIBI U3 PAOOTHI.

3 Kparkoe conepixanne NpakTHKH

Paszoen 1. O630p rumepamypul no meme ucciedo8aHus.

1.1. BriGop TeMBbI UCCIIEIOBAHMSL.

1.2. CocraBieHne aHATUTUYECKOTO TUTEPATypHOTO 0030pa.

O6ocHOBaHUE aKTyaTbHOCTH TeMbl. [IoucK U mpopaboTKa HaydyHOU JUTEpaTyphl U3 BCEX
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JOCTYIIHBIX HCTOYHUKOB 32 OIIPEJIEICHHBIN (COTJIaCOBAHHBIN C pyKOBOIUTENIEM ) IEPUOIBPEMEHH.
Ananu3 HaliieHHOW WH(GOpPMAIMU M COCTaBIEHUE JUTEPATYpHOro 0030pa MO TeMe HaydyHOU
paboTHI.

Pa3zoen 2. Bvinonnenue Hayunvix ucciedo8aHul.

2.1. IlocTaHOBKa LENU M 3a]1a4 UCCIICOBAHMSL.

DopMyIMpOBaHUE LENN HUCCIEI0BaHUS (KaKoil pe3yapTaT IpearoaracTcs MoJydynuTh) U
IIOCTAaHOBKA 33J[a4 UCCIEeI0BaHUs (UTO JeJIaTh — TEOPETUUECKU U SKCIIEPUMEHTANIBHO). M3ydueHue
SKCIEPUMEHTAJIbHBIX YCTAHOBOK JUIsl TpOBEJIEHUs ucciefoBaHuidl. OTpaboTka METOAUK
UCCIIEIOBAaHUI U OIPEJENIEHNUS IOTPEIIHOCTEN IKCIIEPUMEHTAIbHbBIX TAHHBIX.

2.2. IlnanupoBaHKE U BBITIOJHEHUE HAYYHBIX UCCIICTOBAHMIA.

[InanupoBaHue M NPOBEJEHHE OSKCIEPUMEHTa (JaOOPATOPHOIO, BBIYUCIUTENIBHOIO).
Omnpenenenne xapakTepUCTUK OOBEKTOB uccienoBaHus. [IpuoOpereHrne HaBBIKOB pabOThHI €O
CHEIMATM3UPOBAHHBIM MPOTPAaMMHBIM ~ 00€CIIEYeHHEM JUIsl TPOBEACHHUS KOMIIBIOTEPHBIX
BBIYHMCIUTENBHBIX SKCIIEPUMEHTOB IO TeMe paboThl. ConocTaBieHNE MOJTYYEHHBIX PE3yIbTaToOB
C JaHHBIMM W3 HAy4yHBIX HCTOYHUKOB, OOBSICHEHHE 3aKOHOMEpPHOCTEW, OOHApYyKEHHBIX B
rpolecce uccieaoBanus. BeIsiBieHe HOBU3HBI pe3Y/IbTaTOB.

Pasoen 3. I[lpeocmasnenue pe3ynibmamos HayuHblX UCCIe008aAHUIL.

2.1. [TogBeneHre UTOTOB HAYYHOU PaOOTHI.

AHanu3 W MHTEpHpeTanys IOJydeHHBIX pe3ynbraroB. CucremMaTuzalus MarepHuala.
@opMyIHMpOBAHKE BBIBOJOB U 3aKIH0YeHUN. POPMYJIHPOBKA PEKOMEHJAIIMI K UCITOJIb30BAaHUIO HA
MIPaKTHKE PE3yIbTaTOB, MOJYYEHHBIX B XOJ€ UCCIEI0OBAHUS.

2.2. OdopmiteHue pe3ynbTaTOB HCCIIEOBAHUH.

O3zHakoMJieHHEe ¢ TPeOOBAaHUSMU, MPEABABIIEMbIMU K HAITMCAHUIO U MIPEICTABICHUIO
otueta. [logroroBka u oopmiieHHE OTYETa K UTOTOBOM aTTECTAIIHH.

4 O0beM NPAKTHKH

Buna yueOHoii padoThI Obnew npaxritkn
3E Axkan. 4y. | Acrp.4.
OO0miasi Tpy10€eMKOCTb MPAKTHKH 5 180 135
KonTrakTHasi pa6oTa — ayIuTOPHbIE 3aHSATHSI: 3,11 112 84
B TOM YHcJe B (popMe NMPAKTUYECKOH MOATOTOBKM: 3,11 112 84
[Ipaktuueckue 3ansatus (113): 3,11 112 84
B TOM 4YHCJI€ B JOpMe MPAKTUUECKON MOATOTOBKHU: 3,11 112 84
CamocrosiTesbHas padoTa 1,89 68 51
B TOM 4HcJe B (popMe NMPAKTUYECKOH MOATOTOBKH: 1,89 68 51
KonTtakTHas camocTosiTennbHas paboTa 0,4 0,3
CaMocToATenpHOE OCBOCHUE 3HAHH, YMEHUHN U 1,89 676 50.7
HABBIKOB 110 IPOTrpaMMe MPAKTUKU ’ ’
Bujg uTOroBOro KOHTPOJIs: 3a4éT ¢ oleHKOH

AHHOTANUA padoyeil MporpaMMbl NPAKTUKHU
«IIpousBoacTBEHHAS MPAKTHKA: MPEIIUINIOMHAS MPAKTUHKA»

1 Heab npakTUKH — TOJATOTOBKA MAaTEepHaliOB [UIl BBINOJIHEHUS BBITYCKHOM
KBAJTM(HUKAIIMOHHON pabOTHI.

2 B pe3yabTaTre NpoXokIeHHUs MPAKTUKHA 00YYaIOLIUICS J0JIKEeH:

Obnadams cnenyromUMU KOMIIETEHIIUSAMHI U MHIUKAaTOPAMU MX TOCTHKEHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.2; VK-2.3; VK-4.2; VK-4.3; VK-4.4,

VK-4.5; VK-4.8; VK-4.9; VK-6.4; VK-6.6; VK-8.2; VK-8.9; IIK-1.1; IIK-1.2; [IK-1.3;

IIK-1.4; IIK-1.5; IIK-1.6; IIK-1.7; IIK-2.1; IIK-2.2; IIK-2.3; IIK-3.1; IIK-3.2; IIK-3.3

3nams:

— COBpPEMEHHbIE Hay4YHble KOHLIEMIMH B O0IACTH CO3/JaHNsI HAHOMATEPUAJIOB Il XMMHUH,
(bapMareBTUKH U OMOTEXHOJIOTHH;
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— METOAbl  MCCIEJOBAHUS  HAHOMATEpUAJOB  JUIA  XUMHH, (apMaleBTUKH U
OMOTEXHOJIOTUH;

— OCHOBHBIE TE€XHOJIOTHUYECKHE TapaMeTpbl HAHOTEXHOJOTMUYECKHX MPOIECCOB, CIIOCOOBI
UX KOHTPOJIS ¥ YIIPABIICHUS;

— METO/Ibl aHAJIM3a HAHOTEXHOJIOTMUECKUX MPOIIECCOB KaK O0BEKTOB MOJEIMPOBAHNUS,
ONTUMMU3ALUU U YIIPABJICHHUS;

— TEXHUYECKHE U IPOrpaMMHBIE CPEJICTBA pealu3alii HWH(OOPMALMOHHBIX TEXHOJOTUHN
IIpY POBEJIEHUHU PacUETHBIX paboOT B 00JaCTH HAHOMHKEHEPUH;

— COBPEMEHHBbIE HOpPMAaTHBHBIE JOKYMEHTbl IO KOHTPOJIO KayecTBa IPOJYKIHMH
MPEeANPUATHI HAHOMHIYCTPUU U 0€3011aCHOTO BEJICHHSI TEXHOJIOTUYECKUX MTPOLIECCOB.

Ymemo:

— paboTaTh C TEXHOJOTMYECKOM W TEXHMYECKOW JIOKyMEHTaluel, I0JIb30BaThCs
MH(OPMALMOHHO-CIIPABOYHBIM  aIlllapaToM, B TOM YHUCJIE C HCIOJIb30BAHUEM 3JIEKTPOHHBIX
OMONIMOTEYHBIX CUCTEM, MH(POPMAIMOHHO-00Pa30BaTEIbHBIX MOPTATOB JJIsi TOMCKAa CBOWCTB
HAaHOMATEepHAJIOB, [MapaMEeTpPOB  HAHOTEXHOJIOTMYECKUX  MPOLIECCOB U  XapaKTEPUCTHUK
HaHOTEXHOJOTUYECKOTO 000PYA0BAHNUS;

— 0OpMIISITH PE3YyIbTAThl HAYYHO-IIPAKTUUECKUX UCCIIEI0BAHUI;

— UCMOJIb30BaTh PACYETHO-TEOPETUUECKUE METO/IbI ISl U3yYEHHUS! CBOIICTB HAHOOOBEKTOB
Y TIPOLIECCOB C UX YYaCTHEM B XUMHH, OMOTEXHOJIOTUU U (hapMalleBTHKE;

— IPOBOJUTH HUCCIIEJOBAaHME HAHOCHUCTEM IYTEM TIOCTAaHOBKH BBIYUCIUTEIHHOTO
SKCIEPUMEHTA.

Bnaoemy:

— HaBBIKAMH CaMOCTOSITENIbHOM pabOThl € MCTOYHHKAMHM Hay4HOW HHQOpMaIUH,
pedepupoBaHus HaydyHBIX MyOJUKAIUK, 0OOOIIEHUS MEPEIOBOTO OIBITA W JYYIINX MPaKTHUK
MIPUMEHHUTENBHO K 00BEKTY HCCIIeI0BaHNUs BBITYCKHON KBaTU(UKAIUOHHON PabOTHI;

— HaBbIKAMM HCCJIEIOBAHUS CTPYKTYpPbl W CBOMCTB HAHOMAaTE€pHAIOB Il XHMUH,
(hapmareBTHKH U OMOTEXHOJIOTHH;

— HaBBIKAMH aHAJIN3a U MOJIETMPOBAHMS HAHOTEXHOJIOTMYECKUX ITPOLIECCOB;

— HaBBIKAMHU CHCTEMAaTHU3aIluu, 00pabOTKU M 00O0OIIEHUs Pe3yIhbTaTOB KOMITBIOTEPHBIX
9KCIIEPUMEHTOB.

3 Kpartkoe conep:xanue NpakTuKH

[ToarotoBka MaTepuanoB JjIsl BHITOJHEHUS BBIITYCKHON KBATU(PUKAITUOHHON pabOTHI.

Paszoen 1. Teopemuueckoe u npakmuyeckoe uzyienue 00beKma Uccie008anUsl 8bINYCKHOU
K8anupurayuoHHou pabomai.

Tematuka npeaIuIUIOMHON MPAKTUKK CTYACHTOB OakajaBpHara ornpeaesseTcsi TEMaTHKOM
UX BBINYCKHOM KBalU(pUKAMOHHOM paboThl. [IpenmumuioMHas mOpakThKa MOPOXOJUT B
nabopatopusix 1 KOMIBIOTEPHBIX Kjlaccax Ha Bhlmyckaromiei kadenpe XDU u npyrux HaydHbIX
nabopaTtopusix, TEXHOJOTHUECKUX MOApa3esieHusX, nHpopMannoHHbIX eHTpax PXTY um. /1. 1.
MenneneeBa. CTyneHThl 3HAKOMSTCS ¢ HAy4yHOW paboToil KadeAphl U B OTAEIBHBIX CIIydasx
MIPUBJICKAIOTCS B KAYECTBE UCIOJIHUTENEH K PEICHUIO OTACIBbHBIX 33/1a4 B paMKaX BBIIOJIHIEMBbIX
HUP u rpantoB, OCBaMBarOT METOJbl SKCHEPUMEHTAIBHOIO MCCIIEJOBAHUS, KOMIIBIOTEPHOTO
MOJENUPOBAHUS, ONITUMU3ALINY, YIIPABIEHUSI HAHOMIPOLIECCAMHU M HAHOCHCTEMaMU; IPUOOPETAIOT
HaBBIKM TOMCKa M TOJATOTOBKM HWHpOpMalUMU, B TOM 4YHCIE C HCHOJIb30BaHUEM
CMELMANIN3UPOBAHHBIX 0a3 JaHHBIX, AT MPOBEIACHUS pacuyeToB IO TEMAaTHKE BBITYCKHOM
KBaJIM(HUKAIIMOHHOM pabOThI, yUaCTBYIOT B 00pabOTKe pe3yabTaTOB UCCIEIOBAHUS.

Pazoden 2. Bwinonnenue — uHOUBUOYANbHO20 — 3A0AHUS  NO  MeMe  blNYCKHOU
K8ANUQDUKAYUOHHOU pabombi.

Bo BpeMmst mpoxokieHus IPEeAUIIIIOMHON MTPAKTUKU CTYAEHTHI COOMPAIOT MaTepUalbl 10
TEMaTHUKe BBIMYCKHONW KBAJU(HUKAIIMOHHON DPabOThI, aHATU3UPYIOT HUX, HAMEYaIOT OCHOBHBIE
HaNpaBJICHUs U 3a/1a4d pabOThI, BBIpaOATHIBAIOT METOJIOJIOTHIO PEIIEHUS 3TUX 3ajay.

Tematuka WHAMBHUIYAJILHOTO 3aJaHUs MOXKET OBITH CBs3aHA: C SKCIEPUMEHTAIbHBIMU
UCCIIEIOBAaHUSAMHM CTPYKTYPbl M CBOMCTB HAaHOMAaTepUAJIOB s XUMHHM, (PapMaleBTUKH U
OMOTEXHOJIOTMH, a TaKkKe TMPOLECCOB MX TMOJYYEHHS; C TEOPETHUYECKHM aHAJIN30M
HAHOTEXHOJIOTHYECKUX MPOIIECCOB KaK 00BEKTOB MOJCIUPOBAHMS, ONITUMH3AINN U YIPABICHHUS;
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C TIOCTAaHOBKOH M MPOBEICHUEM BBIUMCIUTEIBHBIX SKCIIEPUMEHTOB, HAIIPABICHHBIX HA U3yUYCHUE
HAaHOOOBEKTOB U MPOLECCOB C UX YUACTHEM B XUMHUH, OMOTEXHOJOTHH U (hapMaIleBTUKE U T.1.

Pazoen 3. Cucmemamusayus mamepuana, no02omoska omuema.

O3nakomiieHHe ¢ TpeOOBAHUSAMH, MPEIbABISAEMBIMU K HANHCAHUIO M NPEACTABICHUIO
oTyera.

[ToxroToBka oT4yera BKIIOYACT ONMMCAHUE M CHCTEMATHU3ALUIO PE3yabTaTOB, MOTYYEHHBIX
B XOJ/I¢ BBITIOJHEHUS HWHIMBUAYATBHOTO 3aJaHHs IO TeME BBIMTYCKHOHN KBaJTU(UKAIIMOHHON
paboTHI.

4 O0beM NPpaKTHKH

. O0beM NpaKkTHKHU
Buja yueo6Ho# padoThl 3E Akan, 4. | ACTp.4.

O01mas Tpy10eMKOCTb NPAKTHKH 9 324 243
CamocrosiTesbHas padora 9 324 243

B TOM 4ncJje B GopMe NPAaKTHYECKO MOATOTOBKH: 9 324 243
KoHTakTHas camocrosiTelibHas paboTa 0,4 0,3
CamocrosiTeTbHOE OCBOCHUE 3HAHUI, YMEHUI W HABBIKOB 9 323.6 2427
0 MTPOTPaMMe MPAKTUKU
Bua MTOroBOro KOHTpOJIA: 3a4éT ¢ oueHkoM

5.5 LocyIapcTBeHHAN UTOIOBAS ATTECTANMS:

BRLIOJHCHNE U UTA BLIIVCKHOW KBAJINMNKAIIMOHHOM ThI

1 eab rocyaiapcTBeHHOIl MTOrOBOIl AaTTECTAIMM: BbINOJHEHHUSI M 3alUThI
BBINYCKHOH KBAaJIM(PUKALMOHHON PpadoThbl — BBIBICHHE YPOBHS TEOPETHYECKOW U
MPAKTUYECKOH IMOATOTOBJICHHOCTH BBITYCKHUKA BY3a K BBITIOJTHEHUIO PO()ECCHOHANBHBIX 3a1a4 1
COOTBETCTBUS ero noarotoBku TpedoBanmsm @I'OC BO no nanpasiennto noarotosku 28.03.02
Hanoum:xenepus.

2B pe3yabrare NPOXO:KIAeHHsI TOCYJIAPCTBEHHOW  HMTOroBOil  aTTecTAllMHU:
BBINOJIHEHUS] M 3alUThl BBINYCKHOM KBAJIM(PUKANMOHHOW PpadoThl — Yy CTYyJAeHTa
nposepsiercsi cPOPMHPOBAHHHOCTH CJIEAYIONIUX KOMIETEHIMHA, a TaKKe CJeIYHIIHX
3HAHM I, YMEHHUIl 1 HABBIKOB, MO3BOJISTIOIIHAX OLEHUTH CTeNeHb FOTOBHOCTH 00YYAKOIIHUXCS K
AajibHeimen npogeccCuoHANbHON AesITeJIbHOCTH.

BrinmyckHHMK, OCBOMBIIMI MporpaMmy OakaiaBpuara, JOJDKEH 00JamaTh CICIYIOITUMU
KOMIIETEHIIUSMU:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-3.1; VK-3.2;
VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-4.1;, VK-4.2; VK-4.3;, VK-4.4; VK-4.5;, VK-4.6; VK-4.7,
VK-4.8; VK-4.9; VK-5.1; VK-5.2; VK-5.3; VK-5.4; VK-5.5; VK-5.6; VK-5.7; VK-5.8; VK-5.9;
VK-5.10; VK-5.11; VK-5.12; VK-5.13; VK-5.14; VK-6.1; VK-6.2; VK-6.3; VK-6.4; VK-6.5;
VK-6.6; VK-7.1; VK-1.2; VK-1.3; VK-7.4;, VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-8.5; VK-8.6;
VK-8.7; VK-8.8; VK-8.9; VK-9.1; VK-9.2; VK-9.3; VK-10.1; VK-10.2; VK-10.3; OIIK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-2.1; OIIK-2.2; OIIK-2.3;
OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6;
OIIK-3.7; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2;
OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-1.3; I[IK-1.1; [IK-1.2; IIK-1.3; IIK-1.4; IIK-1.5; IIK-1.6;
TIK-1.7; I[IK-2.1; IIK-2.2; IIK-2.3; IIK-3.1; IIK-3.2; IIK-3.3

3namo:

— MOPSIAOK OpraHu3aliy, MJIAHUPOBAHUS U MPOBEICHUSI HAYYHO-UCCIIEA0BATEIbCKUX
paboT ¢ UCTIONIb30BaHUEM TOCIEAHUX HAYYHO-TEXHUYECKUX JOCTHKEHUI B TaHHOW 001acTH;

— TEOPETUYECKHE  OCHOBBI ~ MOJEIUPOBAHMS,  ONTUMHU3ALMU U YIOpaBJICHUs
HaHOIPOIIECCAMHU ¥ HAHOCUCTEMaMH U IPUMEHSTh 3TH 3HAHUS HA MPAKTUKE;

— YUCJICHHbIE METOJbl PEIICHUsS MAaTeMaTHUYeCKUX 3a/ay JAJisi UCCIEeJOBaHUsl MpPOLECCOB
HAaHOTEXHOJIOTUM M HAHOWHXXCHEPUU 10 TeME BBIMYCKHOW KBATH(PUKAIIMOHHON pabOThl M
KOMIUIEKCHI IPOTpaMM, PeAIU3yIOIINe JaHHbIE METO/IbI;
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— OCHOBHBIC TPEOOBAHHUS K MPEIICTABICHHUIO PE3YJIBTATOB MPOBEJICHHOTO UCCIICIOBAHMS B
BHJIE HAYYHOI'O OTYETa, CTaThbU WU JOKIa/a.

Ymemn:

— CaMOCTOSITEJIbHO BBISBIISATH TEPCHEKTUBHBIC HAIPaBICHUS HAyYHBIX HCCIIECI0BaHUM,
000CHOBBIBATh AaKTyaJlbHOCTb, TEOPETHYECKYI0 W TIPAKTUYECKYI0 3HAYMMOCTh MPOOJIEMBI,
MPOBOJIUTH PACUETHO-IKCIIEPUMEHTAIIbHBIE MCCIEIOBAHUSA C MCIOJIb30BAHUEM MPHUKIIATHOTO
MIPOrPaMMHOTO 00€CTICUEHHUS, aHATTM3UPOBATh U UHTEPIIPETUPOBATH MOJYyUECHHBIE PE3YJIbTATHI;

— OCYIIECTBIISITh MOKUCK, 00pa0OTKY M aHAJIU3 HAyYHO-TEXHUUECKOU HH(OpMAIIUU 110 TEME
BBITIOJTHSEMOW pPa0OThl, B TOM YHCIE C NPUMCHCHHEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX
TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX MPUOOpax, 00OPYIOBAHUM, CPEICTBAX KOMIIBIOTEPHOI
TEXHUKHU, OPraHU30BBIBATH IMPOBEJACHUE JTAOOPATOPHBIX U BBIYMCIUTEIBHBIX HKCIIEPUMEHTOB,
MPOBOJIUTH UX 00PAOOTKY U aHATTM3UPOBATH PE3YIIHTATHI.

Braoems:

— METOJIOJIOTHEN W METOJMKOW TPOBEICHHUS HAy4YHBIX MCCIEAOBAaHUM; HaBbIKAMU
CaMOCTOSITEJIbHOM HAy4YHOU U MCCIIE0BATEIbCKON PabOTHI;

— HaBbIKAaMU Pa0OThI B KOJUIEKTHBE, HaBBIKAMHU IUJITAHUPOBAHUS ¢ OpraHU3alud
KOJIJIEKTUBHBIX HAYYHBIX UCCIIEOBAHUM;

— COBPEMEHHBIMHU METO/IaMH MCCIICIOBAaHUS U aHATM3a TTOCTABJICHHBIX TTPOOIIEM;

— CITOCOOHOCTRIO peliaTh MOCTaBJICHHBIC 3aJa4ud, WCIOIB3Ys YMEHUS U HAaBBIKU B
OpraHU3aIui HAYYHO-HCCIIE0BATEIHCKUX PadOT.

3 KpaTtkoe coaep:kaHue rocy1apCcTBEHHON UTOrOBOI aTTecTallMU

l'ocynmapcTBeHHass WTOTOBasl aTTeCTalMs: BBIMOJHEHWE W 3alldTa  BBIMTYCKHOM
KBATU(UKAIIMOHHONW pabOThl — MPOXOIUT B & ceMecTpe Ha Oa3e 3HAHWM, YMEHHH W HaBBIKOB,
MOJTYYCHHBIX CTYACHTaMH TPH M3ydyeHUH nucuuiuinH HanpasieHus 28.03.02 HanouH:KeHepus
U IPOXOXKACHUS MTPAKTHK.

locynapctBenHass uToroBasi —aTTecTallMs: BBIIOJHEHHWE W  3allUTa  BBITYCKHOM
KBATM(UKAIIMOHHONW PaObOTHI — TPOBOIUTCS TOCYAAPCTBEHHOM K3aMEHAITMOHHOM KOMHCCHEH.

KonTtponbs ypoBHsS c(HOPMHUPOBAHHOCTH KOMIIETEHIIMN OOYy4YaIOIMIUXCs, MPUOOPETCHHBIX
npu ocBoennn OOII, ocymecTBiasieTcss MyTeM MPOBEACHUS  3allUThl  BBIMYCKHOM
kBanudukanrornHon padotel (BKP) u npucBoenus kpanudukanum «0akagiaBpy.

4 O0beM rocy1apcTBeHHON UTOrOBO# aTTecTAlMU

[Iporpamma oTHOcHUTCS K 00s3aTeIbHOM dYacTH ydeOHOro IuTaHa, K OJOKy 3
«["ocynapcTBeHHass UTOrOBas aTTECTAlMsD M PacCUYUTaHa Ha COCPEIOTOUYCHHOE MPOXOKACHUE B
8 cemectpe (4 kxypc) oOyuenuss B oObeme 216 u (6 3E). Ilporpamma mpezmosaraer, 4to
oOyuaroniyecs: UMEIOT TEOPETUYECKYI0 U MPAKTHYECKYI0 MOJITOTOBKY B OOJACTH MaTeMaTHKU,
(bU3HMKN, HEOPraHUYECKOM, OpraHuYecKoi, GU3NYECKON U KOJUIOUAHON XHUMHU U, OMOTEXHOJIOTUH,
(U3MKO-XMMUYECKMX  OCHOB  HAHOTEXHOJIOTHH, MaTEMaTHYeCKOTO  MOJEIMPOBAHUS
HAHOIPOIIECCOB, METPOJIOTMM M HAaHOMETPOJIOTUH, MaTepuaioBEICHUS HAHOMATEpPHAIOB U
HAHOCHCTEM, METOJIOB ONTUMM3AIMKM M TUIAHUPOBAHUS SKCIIEPUMEHTA, CUCTEM YIPaBJICHHS B
HAaHOWH)KEHEPHH, UHUCICHHBIX METOJOB pEIICHUs MNPUKIAAHBIX 337ad B HAHOWH)XEHEPUH,
pa3paboTku (apManeBTUUYECKUX MpernapaToB M MaTepUATOB MEIUIIMHCKOTO Ha3HAYeHUs,
HAaHOWH)KEHEPHHU B (papMaIleBTHUECKUX TEXHOJIOTHIX H JIp.

Bua yueOHo# padoThI 3E Akan. u.
Oo0mas Tpynoemkocts I'MA no yyeOHomy miany 6 216
KonraktHas patora (KP): - -
CamocrositenbHas padora (CP): 6 216
Brinonnenue, Hancanue u opopmienue BKP 5 215,33
KonrakTHas paboTa — uTOroBasi aTrecranus 0,67
Bux koHTpoOJIs: 3amura BKP

Buj yue0Hoii padoThl | 3E | Actp. u.
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Oo6mas tpynoemkocts 'HA no yueoHomy miiany 6 162

KonTtakrTHas pabora (KP): - -

CamocrositeabHas padora (CP): 6 162

Brimonnenue, nanucanue u opopmienne BKP 6 161,5
KonraktHas paboTa — UTOTOBasi aTTeCTAIUS 0,5
Bua koHTpoJs: 3amura BKP
5.6 ®aKkyJbTATUBBI
AHHOTAIUs padoyeil mMPporpaMMbl AU CHUINIIHHBI
«'paxkaaHckas 3a1IUTA B YPe3BbIYANHBIX CHTYAHSX»
1 enp AUCHMIUIMHBI — TOATOTOBUTH CTYJIEHTAa K OCMBICIICHHBIM MPaKTHYCCKHM

JNCUCTBUSAM IO OOECIICYCHHUIO CBOSH O€30MacHOCTH W 3allWTHl B YCIOBHSX BO3HUKHOBEHUS
Ype3BBIYAHHON CUTYAIIUU TIPUPOTHOTO, TEXHOTEHHOTO U BOCHHOTO XapakTepa.

2 B pe3yabTaTe H3y4eHUs] TUCHUTIMHBI 00yYAOUIUICS TOIKEH:

Obnadams CleyONUMA KOMIIETCHIIMSMU U UHIANKATOPAMH UX JOCTHKEHUS:

VK-8.1; VK-8.5; VK-8.7

3namo:

— XapaKTEePUCTUKH TIPHPOJHBIX OCICTBUH, TEXHOTCHHBIX aBapuii W KaTacTpod Ha
paJMaliiOHHO, XUMHYECKHA U OMOJIOTUIECKH OIMACHBIX 00BEKTaX, MOPAKAIOIIHE (PaKTOPBI IPYTHX
OMAaCHOCTEI;

— OCHOBBI BO3JICHCTBHUS OTACHBIX (PaKTOPOB UYPE3BBIUAHHBIX CHUTYyallMid Ha YEJIOBEKa W
MIPUPOHYIO CpeNy, JOMYCTUMbIE IIPEIENbHbIE KPUTEPUH HETAaTUBHOTO BO3/ICHCTBUS;

— Mephel 0€30macHOr0 TIOBEJCHUS TNpU MpeObIBAHMM B paiioHax (30HAX) IOXKApOB,
PaAMo0aKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS;

— CHoCcOoObl M CpPEACTBA 3alllUThl YEJOBEKa OT BO3JCHCTBUS MOpa)karolmux (aKkTopoB
Ype3BhIYANHBIX CUTYallMi IPUPOTHOTO, TEXHOTE€HHOTO M BOEHHOTO XapaKTepa.

Ymemo:

— UCTOJIb30BaTh CPEJCTBA 3aIIUTHl OPraHOB AbIXAaHUS U KOXKHU, MEIUIUHCKUE IS
CaMOo3alllUThl U OKa3aHUS TOMOIIH IPYTUM JIFOJISIM;

— IPUMEHATH MEPBUYHBIE CPEICTBA MOKAPOTYIICHUS JJIS JOKAIU3AMKU U TYIICHUS
ro’kapa, BOZHHUKIIIETO B ayIUTOPUH (JTabOpaTopum);

— OKa3bIBaTh cebe U APYruM MOCTPAJaBIIUM METUIIMHCKYIO MOMOIIb C HCIOJIb30BAaHHEM
TabeNbHBIX U MOJIPYYHBIX METUIIUHCKUX CPEICTB.

Braoemy:

— npuéMaMy TIPOBEJICHUSI YACTHUYHOI CaHUTAapHOW 0OpabOTKH MpU BBIXOJE U3 palioHa
(30HBI) PaAMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTHUECKOT0 3arpsi3HEHUs (3apaXKeHus);

— Cc0c00aMHU U TEXHOJIOTUSMH 3alIUThI B YPE3BBIYANHBIX CUTYAIUSX.

3 Kpartkoe conep:xanue JUCHUNIHHBI

Paszoen 1. Onacnocmu npupoonozo xapaxmepa.

Cruxuiinble O€ACTBHSI, SBJICHHUS MPUPOJBI PA3PYLIUTEIBHONW CHIIBI - 3eMJICTPSCEHUS,
HABOJHEHHUS, CENEBble MOTOKH, OTOJ3HHU, CHEXKHBbIE 3aHOCHI, U3BEPIKCHHUE BYIKAHOB, OOBAIIBI,
3acyxu, yparasbl, OypH, OKaphl.

Paszoen 2. Onacnocmu mexnozennozo xapakmepa.

ABapuu u katacTpo(dbl Ha paJUallMOHHO ONTACHOM 00BEKTE, XUMUYECKH OTTACHOM O0BEKTE,
OMOJIOTHYECKH OTTACHOM 00BEKTe; Ha TPAaHCTIOPTE (3KEJIe3HOI0POKHOM, aBTOMOOUIILHOM, PEUHOM,
aBUAIMOHHOM ); Ha THIPOCOOPYKEHUIX; HA KOMMYHAIbHBIX CHCTEMaX KU3HE00eCIIeUeHHUSI.

Pasoen 3. Onacnocmu 6oennoco xapakmepa.

[IpumeHenre  OpyKHsT ~ MaccoBOrO  TOpaXeHHsl  (SAEpHOT0,  XUMHUYECKOTO,
OMOJIOTHYECKOT0), OOBIYHBIX CPEJICTB C 3a)KUTATEIbHBIM HAMOJHEHUEM, HOBBIX BHJIOB OPYXKHSI.
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30HBI 3apaK€HHUSI OT CPEJCTB MOPAXKEHUS U MX BO3JCUCTBHE HA HACENICHHWE U OKPYXKAIOIIYIO
MIPUPOJIHYIO CPEdy.

Paszoen 4. Ilosxcapuas b6ezonacnocme.

[Moxaphas omacHoctb. [ToxxapHas oxpana. Knaccudukanys moxxapos 1moxapoB B3IaHHUIX
u nomemeHusx. Cranguu pa3Butus noxapon. Jlokanuzanus u TynieHue mnoxxapos. [lepBuunbie
cpenctBa moxapotyimenust (oraerymutenu OIT -8, OY-2, OBII-5, BHyTpeHHUI MOXapHBI
BOJIOIIPOBOJ) W TpaBWJIa IOJIb30BAHUS WMU. ABTOMATHYECKHE CHUCTEMBI IMOXKAPOTYIICHUS —
MPUHKIEPHBIE U JpeHuepHble. OTHETyIIalMe BelIecTBa — BOJA, MEHBI, HETOPIOUME Tas3bl U
pa30aBUTENIH, TOPOITKOBEIE COCTABBI, TAJIOTEH3aMEIICHHBIE YTIIEBOIOPO/IBL.

Pa3zoen 5. Komnnexc meponpusmuii epasxicoancKou 3auyumol HACeNeHUs.

OnoBemenne U MHPOPMUPOBAHUE HACENICHUs 00 OmMacHOCTH. [IpuHSATHE HACeICHHEM
curHaioB omoBemenuss («Baumanue Bcem!», «Bo3mgymnas TpeBoray, «PamnanmonHas
OTIACHOCTH», «XHMHUECKas TpeBoray, «OT00il OMacHOCTH») W TOPSIOK ACUCTBHUS 1O HHUM.
DBakyalusi HaceJIeHUs: U3 30HBbI omacHOCTU. CrmocoObl dBaKyallud. ODKCTPEHHAs HBaKyallust
CTYJIEHTOB U3 ayJTUTOPHUH MPU BOSHUKHOBEHUH TOKAapa.

CpenctBa uHIUMBHUAYaIbHOM 3amuThl opraHoB abixanus (I'TI-7, T'TI-9, P-2, V-2K, PITIA-1,
PIIT-67M, PY-60M, «®enukcy, I'/I3K, AT, AT-3, T13Y-K, UI1-4M, UII-5, UTI-6, KUII-8),
koxu (JI-1, O3K) uenoBeka. MeauImHCKe CpeCTBA 3alUTHI.

CpencTBa KOJUIEKTUBHOM 3aIUTHl HaceleHus. Haznauenue, 3aiuTHRIC CBOMCTBA YOCIKHIIL.
[IpotuBopanuanuonnsie ykpeitust (IIPY, moazemubie memexoaHble NEPEXO/bl, 3ariayOsieHHbIE
CTaHIIMM METPOTIONUTEHA), TPOCTEHITNE YKPBITUSA (TpPaHIIEH, OKOIbI, MEPEKPHITHIC IIEIH).
[IpaBuna 3ansTus yoexuria.

Pasoen 6. Oxazanue nepsoii nomouyu.

OxkaszaHue nepBoy NOMOIIY IPU 0KOTaX, PAHEHUSX, 3apaxeHusax. [[poBeneHne yacTuaHOM
CaHUTApHOU 0OpabOTKM KOXKHBIX TMOKPOBOB YEJIOBEKAa MPH BBIXOJE M3 30H PaJlOaKTUBHOTO,
XUMHUYECKOTO U OHMOJIOTHYECKOTO 3apakeHUs (3arps3sHEHUS ), U3 30H TI0KaPOB.

Pa3zoen 1. Jluxsuoayus nociedcmsuil ype3sblyaiHou Cumyayuu.

ABapuiiHO-cIiacaTeabHbIe pa00Thl. DKCTPEHHAsS dBaKyallus U3 ayAUTOpUH (J1abopaToprn)
B YCJIOBHSIX IM0Kapa, pagualliOHHOTO, XUMHUYECKOTr0, OMOJIOTUYECKOTO 3arpsi3HEHUS TEPPUTOPUN
C UCTOJIb30BaHUEM MpOCTeHIMX cpeAcTB 3amuThl («Penukcy, ['JI3K, npotusorasza ['TI-7 ¢JII1T -
3).

4 O0beM yueOHOI 1 CIUTITHHbBI

Buna yueOHoii padoThI O6bem pucuumInHbL
3E Axkaja. 4. | Actp.u.
OO0uiast Tpy10€eMKOCTb THCHUIIIUHBI 1 36 27
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,44 16 12
Jlexkuun 0,44 16 12
CamocTrosiTeqbHasi padora 0,56 20 15
KonTtakTHas camocTosiTenbHas paboTa 0,2 0,15
0,56
CaMoCTOATENHHOE N3YUEHHUE Pa3/IeiOB TUCIUTUIUHBI 19,8 14,85
Bujg uTOroBOro KOHTPOJISL: 3auér

AHHOTanusA pado4eil NPOrpaMMbl AN CHHILIMHbBI

«PycCKHMH A3BIK U KYJbTYpa pe4ym»

1 Heab AuMCHMIVIMHBI — TOBBIIEHHE OOIIeH M MpodecCHOHANIBHOW KYJIbTYphl peun
CTyzeHTa U (popMUpOBaHHE NPAKTUYECKON MOTPEOHOCTH B CAMOPa3BUTHH M COBEPILIEHCTBOBAHUU

JIUMYHOCTH.

2 B pe3yibTaTe H3y4eHUs AMCHUIIMHBI 00y4AIOIMMIiCS JOJIKeH:

Obnaoamo CJICAYIOIMIUMHU KOMIICTCHIUAMU U UHAUKATOPAMHA UX JOCTUIKCHUA:

VK-4.2; VK-4.3; VK-4.4;, VK-4.7; VK-4.8

3name:
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— (YHKIIMH sI3bIKA KaK CpeaCcTBa (POPMUPOBAHUS U TPAHCIISILIUN MBICIIH;

— crienuUKy yCTHOW U MUCbMEHHOM pedn;

— crienuUKy ¥ )KaHPbl HAYYHOTO CTUJIS PeYH;

— SI3BIKOBBIE OCOOCHHOCTH MPE/ICTABIICHUS PE3Y/IbTaTOB HAYYHBIX UCCIICIOBAHUI;

— cnenuQuKy )KaHPOB OPHUIIHATIEHO-ICIIOBOTO CTHIIS;

— HOPMBI JIUTEPATYPHOTO S3bIKA;

— 0COOEHHOCTH MOJITOTOBKH TEKCTOB Pa3HBIX BUIOB MTyOJINYHOTO BHICTYIUICHUSI.

Ymemo:

— TpaHc(opMHUPOBATH MUCEMEHHBIN TEKCT B YCTHYIO (hopmy peun;

— BBIJICJIATH CTPYKTYPHBIC €IMHUIIBI TEKCTA;

— COCTAaBIIATH JIMYHBIE U CITy)KEOHBIE JOKYMEHTBI B COOTBETCTBHH C HOPMATUBHBIMHU
TpeOOBaHUSAMU;

— HaXOJIUTh B TEKCTE PEUCBBIC ONMTUOKHU M YCTPAHSATH UX;

— BBICTYNATH ITYOJUYHO C Pa3HBIMH KOMMYHHUKATUBHBIMU HAMEPEHUSMHU.

Braoemy:

— KyJbTYypOl Hay4HOM U JI€JIOBOM peyuu B MHUCbMEHHOM U yCTHOH (opMme;

—ocHOBaMU 3 (EeKTUBHOW KOMMYHHUKallMMd B Y4eOHOH U  mpodeccroHaTbHOU
NeATeTbHOCTH (HaBBIKaMU ITyOTMYHON PEeYH, apryMEHTAIlUH, BEICHHUS TUCKYCCHH).

3 KpaTtkoe comep:kanne THUCIHINIHHBI

Pa3znes 1. BBenenue B npeamer (JIMHrBUCTHKA TEKCTA).

1.1. Pycckuii s3bIK W KyJIbTypa pedd Kak IMPEIMET, KaK COCTaBISIONMIAsl )KU3HEHHOTO H
poQecCHOHAIBHOTO ycIexa.

3amaum ¥ MecTo Kypca B MOJAroToBKe OakamaBpa. [IpoOiema mpecTtmxka W MPaKTHYECKON
BOCTPEOOBAaHHOCTH PEYEBOM KyJabTYpHI B Hamie BpeMs. OCHOBHBIE IOHATHS Kypca. BriusiHue s3bIKa
Ha (HOpMHpOBaAHKE JTUYHOCTH YEJIOBEKa, MOHATUE S3bIKOBAsl JIMYHOCTh. Pycckuil si3bIK Kak crocoo
CYIIECTBOBaHMS PYCCKOTO HAIIMOHAIBHOTO MBIIUIEHUS U PYCCKOM KYIbTYpPBI, KAaK 3HaKOBasi CUCTEMA
nepenaun MHGOpMAaIMK, KaK MHUPOBOM s3bIK. VcTopuueckue cBeIEHUS O PYCCKOM S3bIKE.
CoBpemMeHHas peueBas cuTyanus KoHna XX — Hadana XXI BB.: paspymenue opdorpadudeckux u
CTHJINCTUYECKUX HOPM, CTPEMUTENBHBII POCT OMHUOO0K, U3MEHEHHE OP(POITHUUECKUX HOPM.

1.2. KoMIMOHEHTHI CUTYaIlK OOIIEHUS U YCIIEITHOCTh KOMMYHHUKAIIUH.

[Tonarus oOmenne u pedeBas cutyanus. Lleaw oOmieHuss (KOMMYHHKATUBHBIC IIEJIH).
PeueBbie omMOKN 1 KOMMYHUKAaTUBHbBIE HEY/IauM, BO3MOKHBIE UX MPUYUHBI. KOMMyHUKaTUBHAS
KoMIieTeHIus Hocutens PSl — ymeHnue cTpouTh U BOCIPUHUMATH YCTHBIE U MHUCbMEHHBIE TEKCTHI
Pa3HbIX KAHPOB B PA3IUYHBIX CUTYyalUsAX OOIIECHHS, TEM CaMbIM JOCTUTaTh CBOUX LEJel, He
Hapylasi IPUHIUIIOB KYJIbTYPbI, MOPail, KOMMYHUKATUBHOW KOM(OPTHOCTH.

1.3. MHoroo6pasue S3bIKOBBIX CpeacTB. OTOOP S3BIKOBBIX CPEACTB, 00ECIICUUBAIONIUX
3¢ GEeKTUBHYI0O KOMMYHHKAIIUIO B OTIPEICIEHHOM CUTYaIUH.

Tunsl peueBbIX cUTyalnii U (PyHKIIMOHABHBIE PA3HOBUIHOCTH COBPEMEHHOTO PYCCKOTO
s3pika. DopMbl peur (MUChbMEHHAs U yCTHAsA) U MX crenuduka. MOHOJIOr U Auaior (IOJUJIor).
OyHKIMOHATIBHBIE CTUIIN (HayYHBIH, 0()UIIUAIbHO-/1€TI0BOM, MYOIUIIUCTUIECKUIA).

Paznen 2. KyabTypa Hay4HOili pe4yu U 1e10BO peun.

2.1. JIuHrBUCTHKA HAYYHOTO TEKCTA.

OcoOGeHHOCTH HAy4YHOTO CTUJIS pedd. TepMHHBI, 0COOEHHOCTH HAYYHOW T€PMUHOJIOTHH.
PasHoBumHOCTM HaydyHOTO CTWIS (COOCTBEHHO HAy4YHBIH, yueOHO-Hay4yHBIH, HAy4HO-
MH(OPMALMOHHBIN, Hay4dyHO-myOnuucTuueckuit). Crneundurka WMCHOIB30BAHUS DIIEMEHTOB
Pa3UYHBIX S3BIKOBBIX YPOBHEHM (JIEKCHYECKOrO, MOP(OIOIHYECKOro, CHHTAKCHYECKOro) B
Hay4HOU peyH.

2.2. OdopmiieHue HayqYHOH pabOTHI.

Opranuzanus HaydHOTO TEKCTa. BUIBI KOMIIPECCHM HAYYHOTO TEKCTa: KOHCIEKT, TUIaH,
Te3uchl, BUABI pedepatoB. KaHppl ycTHOW HaydHoW peun. KpaTkas xapakrepucTuka
pedepaTuBHOTO COOOIIEHNS, JTEKIIMH U TOKIaa.

2.3. Ocobennocty odunmanbHO-Aen0Boro ctuiisl. [lrcbMeHHbIe (OpPMBI JIEIOBOIM pedH.

OdunmanbHO-/1€T0BOM CTHIIL peuH, €ro JIEKCUKO-TpaMMaTHYeckue 0CoOEHHOCTH,
pedeBble KIUWINIE, €ro pa3sHOBUAHOCTH (MOACTUIM) U cdepbl  (QYHKIHOHUPOBAHUS
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(amMuHHCTpaTHBHAdA, NIPaBOBasi, AUILIOMATUYECKas), )KaHPOBOe pazHooOpaszue. HoBble sBIeHMS
B O(UIIMANTBHO-IETIOBOM CcTWiIe. JKaHpbl MHUCHMEHHON AENOBOW KOMMYHUKAIHUH. J[OKyMEHTBI
JMYHOTO TOJIb30BaHMA (3asBJICHUE, PACIHCKa, JTOBEPEHHOCTb, XOIAaTalCTBO, aBTOOMOTrpadus,
pestome). CiyxeOHast KOPPECIIOHACHIIUS (JeTT0BOE MUCHMO U €r0 BUIbI, HHCTPYKIIHS).

2.4. YctHbie (hOpMBI AETOBOH peyn.

OCOOEHHOCTH YCTHOW [JeNOBOM peyd (COYeTaHUE DIEMEHTOB NPO(eCcCHOHAIBHOTO,
JIEIOBOTO U Pa3rOBOPHOTO A3bIKOB). JKaHpbl YCTHOW JENOBOM peuyd, UX CTPYKTYpHBIE U
KOMMYHHUKATHBHBIE 0COOCHHOCTH. DaKTOpHI, CHIKaoUIHe dPPEKTUBHOCTH JETOBOTO OOIICHHS.
[locTynatel BEXJIMBOCTH, 3aKOHbl KOMMYHUKAallMM M mpaBuia yoexaeHus. OCHOBbI
MEXKYJIbTYPHOW KOMMYHHUKAIIMHM B J€IOBOM OOmeHnH. [IoHATHS: HAIMOHATIBHBI MEHTAJUTET,
[EHHOCTH, MPUHIUIIBI, HOPMBI U TPaBWJIa, PUTYyajbl, KOMMYHUKATUBHBIA mOK. HarmoHnanbHbIe
0COOEHHOCTH PYCCKOTO PEUEBOTO ITHKETa M JIEIOBON pedeBoil 3THKET. OCOOCHHOCTH PYCCKOTO
KOMMYHHUKAaTHBHOTO TIOBEJICHUSI.

Pa3nen 3. HopMmaTuBHBIN aceKT KyJbTYPbl peyH.

3.1. Onpenenenre HOPMATHUBHOCTH U BapuaHTHOCTH. Opdosnmuieckne HOPMBI PyCCKOTO
JUTEPATypPHOTO SI3bIKA.

S3pikoBasi HOpMa, €€ poJdb B CTAHOBJIEHMM U (YHKIMOHHUPOBAHUU PYCCKOTO
JUTEepaTypHOro s3bika. OnpeaeneHue NOHATUN KoaupuKanus U (pakTop COUANIbHOTO IPECTHXKA.
[ToHATHE BapMaHTHOCTH SI3bIKOBOM HOPMBIL. [IpaBUIBHOCTE M MacTepCTBO peuu. PazHoBHIHOCTH
sI3IKOBBIX HOpM. [IponsHocurensubie HopMbl PJIS (opdoamms).

3.2. Jlekcuyeckue HOpMBI PJISl, npudmuHbEI X HapyIICHHUS.

3HayeHue ClIoBa U JIEKCHYECKasl COYeTaeMOCTh. TOYHOCTh peuu: MpaBUIILHOCTH BbIOOpa
CIIOBAa U3 psAla €IWHUL, OJU3KHX €My IO 3HAaYeHWIO WIH Mo ¢opMe (CHMHOHUMBI, TApOHUMBI,
oMO(]oHbI). DYHKIIMOHATIEHO-CMBICIIOBAs MPUHAIJIEKHOCTh CJIOBA. Y MECTHOCTh MCIOJIB30BaHUs
CJIOBa B TOM WJIM WHOM KOMMYHUKATUBHOUN cuUTyanuu. MHOSA3BIUHBIE ClIOBa B COBPEMEHHOM
pycckoit peun. PacmpocTpaHeHHBIC JIEKCHUECKHE OIMMOKH: IJICOHA3M W TaBTOJIOTHS. Pycckas
(paszeosiorus 1 BbIPa3UTEIbHOCTh PEYH.

3.3. I'pammarnueckue HopMbl PJISI, ciiydan ux HapyIieHus.

OcobenHocTu pycckoro cioBooOpazoBanus. Ctporoe coOmoaeHre MOPGHOIOTHISCKUX
HOPM COBPEMEHHOT'O PYCCKOTO s3bIKa. TpyIHbIE ClTyyan ynoTpeOaeH!s] UMEH CYIIeCTBUTEIbHBIX.
N3menenus, nporcxoasiiue B ynoTpeoieHuu YUCIuTeNbHbIX. CHHTaKCUYEeCKHEe HOPMBI: TPYAHbIE
Cllydau MMEHHOTO U TJarojbHOro ympasieHus. CorjlacoBaHue MOJUIEKAIIEr0 U CKa3yeMoro B
dhopmax uncia. YnorpebiieHue eenpruIacTHBIX 000POTOB.

3.4. Opdorpaduueckre 1 MyHKTyallmoOHHbIE HOpMBI PJIS.

Opdorpaduueckue U MYHKTyallHOHHbIE HOPMBI, aKTyalbHbIE Ui JAEJIOBOTO IHChMA:
MIPaBOINKCAaHUE MPUCTABOK, CYy(PPUKCOB U OKOHYAHHUM pa3HBIX YacTel peyu, MPEeAJoroB, YacTHII,
ynoTpeOsieHre MPOMUCHBIX OYKB, yMOTpeOJieHWe 3HAKOB MPENUHAHUS B MPOCTOM H CIOKHOM
MIPEIOKEHUSX.

Pasoen 4. Ilpasuna noocomosxku nyoauuHo20 8blcmynjieHus..

4.1. IlpaBuna mOArOTOBKYU MYOJIUYHOTO BBHICTYIUIEHHUS — MOHOJIOTA.

OcoOeHHOCTH MYOMUIIUCTHYECKOTO CTuisi peud. [loHsATHE yCTHOrO mMyOIUYHOTO
BBICTYIUICHHUS, €ro BHJbI M 001ue TpeOOBaHMUS K IMOATOTOBKE MYOJWYHOTO BBICTYIUICHUS B
3aBHUCUMOCTH OT IIeJIM BBICTYIUICHHMs: HH(POpPMAallMOHHOE (M pEKJIIaMHOE) BBICTYIUICHHE,
IIPOTOKOJIBHO-3TUKETHOE M IMpaBUjIa MOATOTOBKU MO3PABUTENIBHBIX M NMPUBETCTBEHHBIX peyei.
OcobenHoCTH apryMeHTupytoliei (yoexaaromieit) peun, BUabl yoekIaromeil pedmn.

4.2. OCHOBBI IT0JIEMUYECKOT0 MAaCTEPCTBA.

Ponp myOnauuHBIX TUCKyccUil B coBpeMeHHOM oOmiectBe. [loHATHe cropa, ero uemu u
BUJbL. [ToAr0TOBKA K TMCKYCCHM U MTPAaBUJIa y4acTHs B HEil.

4 O0beM y4eOHOM 1M CHMILIUHBI

. O0beM THCHMILINHBI
Bup yuyeOHo# padoTsl et

3E Akajn. 4. | AcTp.u.
O0mas TpyA0eMKOCTb JHCIUIIIHHBI 2 72 54
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KonTakTHasi padoTra — ayiMTOPHbIE 3aHATHS: 0,88 32 24

Jlexun 0,44 16 12

[IpaxTnueckue 3anarus (113) 0,44 16 12

CamocrosiTesbHas padora 1,12 40 30

KoHrakTHas camocrosiTenbHas padora 0,2 0,15
1,12

CamocTosTenbHOE H3ydeHUE Pa3AeiIoOB JUCIUTUIMHBI 39,8 29,85

Bux HTOroBOro KOHTPOJIS: 3auéT

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUTITIHHBI
«IIpouecchl U anMapaThl 1JIA MOJYYEeHHUs a3poreJiei»

1 Heab AUCHUNJIMHBI — U3yYE€HUE OCHOBHBIX IMPOIIECCOB U amlmaparoB JJIs MOJy4EHUS
a’poresiei pa3IMYHOro THIA U COCTaBa, a TAKXKE KOMIO3UIIMK Ha UX OCHOBE, KOTOPHIE MOTYT OBITh
HCIIOJIb30BaHbI BO MHOTHX OTPACIISIX COBPEMEHHON MTPOMBIITUICHHOCTH.

2 B pe3yabTaTe H3y4eHUs] TUCHUTIMHBI 00yYAOUIUICS T0JIKEH:

Obnadams ClenyONUMA KOMIETSHIIUSIMHA U UHIUKATOPAMH UX JI0CTHKCHUSI:

1IK-2.1; I[IK-2.2; 11IK-2.3; I[IK-3.3

3namo:

— OCHOBHBI€ THIIbI, XapaKTEPUCTUKHN M CBOMCTBA adporesieil, a TaKKe aHATUTUIECKHE
METO/IbI UX UCCIICIOBAHMUSI;

— CBOWCTBA CBEPXKPUTHUUIECKUX (MITFOMIOB M 00IaCTH X TPUMEHEHNS,

— OCHOBHBIE€ TIPOIIECCHI M alMapaThl ISl IPOBEACHHS MPOIECCa CBEPXKPUTUUECKON
CYIIIKH;

— OCHOBBI MPOIIECCOB MOJTYIEHHUS adporesiell pa3IMIHOTO TUIIA U COCTABA;

— OCHOBBI IIPOLIECCOB NOJIy4EHUs KOMIMO3UIMN HAa OCHOBE a’poresieil U aHaIMTHYECKUE
METO/Ibl UX UCCIIEI0BAHHUS;

— OCHOBHBIE€ IIPOLIECCHI M aIIapaThl JUIsl POBEACHUS MPOLECCAa CBEPXKPUTUUYECKON
azcopOoIuu.

Ymems:

— BbIOMpATh MapaMeTpbl MPOBEACHUS MTPOLIECCOB MOIYUYESHUS adporesiell pa3IuyHOro THUIla
U COCTaBa;

— UCII0JIb30BAaTh COBPEMEHHBIE AHAIMTHUYECKHE METOJbl JJIsl MCCIIEJOBAaHUSA CBOMCTB U
XapaKTEPHUCTHUK a’porenei;

— BbIOMpaTh 00OpyIOBaHHE M MapaMmeTpbl ero padoThl AJsi MPOBEACHMS IMpoliecca
CBEPXKPUTHYECKOM CYIIKH;

— BbIOMpATh apaMeTpbl MPOBEICHUS MTPOLIECCOB MOTYyYSHHsS] KOMIIO3UIIUI HA OCHOBE
asporernei;

— BbIOMpaTh 00OpyJOBaHHE M MapaMmeTpbl ero padoThl Al MPOBEACHMS IMpoliecca
CBEPXKPUTHUECKOH ajcopOuuu.

Braoemy:

— OCHOBaMH MPOLIECCOB TOJYYEHHUs a’poresieil pazIuyHOro THUMA M COCTaBa, a TAKXKE
KOMIIO3UIIMI HA UX OCHOBE;

— COBPEMEHHBIMU aHAIUTUYECKUMHU METOJIAMU UCCIIEIOBAHUS CBOMCTB U XapaKTEPUCTUK
asporeneu;

— COBPEMEHHBIMH 3HAHMSIMH B OOJIACTH CBEPXKPUTHUECKUX (IIIOMI0B U COBPEMEHHBIX
anmnapaToB JJIs MOJIYYE€HHsI a3poTresield M KOMIO3UIMI Ha X OCHOBE.

3 Kpartkoe conep:xanue JHCHUNIHHBI

Paznen 1. Asporenu. OcHOBHbIe TepMHHBI M onpejeieHusi. CBepXKpUTHYECKOe
cocrosinne BemecTBa. [Iponecc cBepXKpUTHYECKOH CYHIKH.

1.1. Onpenenenrie MOHATHS «adporenby. OCHOBHBIC TUIBI a’poreneil. Heopranudeckue
asporenu. Opranuueckue asporenu. [ uOpunneie asporenu. O6macTu NpUMEHEHHsI a’dporeneii B
COBPEMEHHOW MPOMBIIIICHHOCTH. AJ3pOorei Kak HU30JSIHOHHBIE Martepuanbl. CopOeHThl Ha
OCHOBE a’porenieil. A3poresnn B Ka4YeCTBE CUCTEM JOCTABKHU JIEKAPCTB. AdpOrenu Jyist
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UCTONBb30BaHMsl B MeauuuHe. Jlpyrue o01acTH MCIONb30BaHUS a’pOreiei.
[IpuMeps! UCTIOIB30BaHKS a3POTelIed B COBPEMEHHOM ITPOMBIIIEHHOCTH.

1.2. Yto Takoe CBEPXKPUTHUECKOE COCTOsIHME BemecTBa. Da3zoBbie
muarpammbl.  Kputndeckass Touka. CBOHCTBA CBEPXKPUTHYECKUX (DITIOMIOB.
BemectBa, npuMeHsieMble B KaueCTBE CBEPXKPUTHUECKHUX PpPacCTBOPUTEICH.
[Ipumepbl HcnONb30BaHUSI CBEPXKPUTHUECKUX (tona0B. CBepXKpUTHYECKAs
OKCTPAKIUS, CBEPXKPUTHUECKAsT XpoMarorpadus, CBEPXKpPUTHUECKAsT CYyIIKa H
azcopOIusi.

1.3. OcHOBHBIE CTaAMHU TIPOLIECCa CBEPXKPUTHIECKOH cymiku. [lapameTpsr
MIPOBEJICHUS IPOLIECCa CBEPXKPUTHUUECKON CYIIKH. AnmapaTsl JUIsl IPOBEACHUS
mpolecca CBEpXKpUTHYECKOW cymku. [IpombliieHHoe o0opynoBaHue st
MOJTy4EHUS adporesei.

Pazgen 2. Ilpoumecchl M ammaparbl A NOJYYeHHMs a’dporeseit
PA3JIMYHOIO THUIIA U COCTABA.

2.1. TIporecchl U anmapathl JJIs MOTYYCHUS HEOPTraHUIECKUX adporese
Ha OCHOBE METAJUIOB U HUX OKCUAOB. 30ib-resib TexHosorus. [lpoueccel u
anmapathl JUIsl TIOJIy4€HHUsl a’porejieil Ha OCHOBE IOJINCAXapUAOB (alIbrUHATHI,
XHUTO3aH, Kpaxmai, nektuH). [Iporeccel nosydeHus asporeneil Ha OCHOBE OEJIKOB
(MOJIOUHBIN, SUYHBIH, IIETKOBBIN U JIP.).

2.2. PaznuuHbie criocoObI TPOBEJCHUS CTAJIMU T'eIec0Opa30BaHUS B XOC
nporecca TodydeHus adporeneil. CnocoObl TPOBENEHUS CTaJAUH 3aMEHBI
pactBoputens. CoBpeMEHHOE aHaJMTUYECKOe  00O0pyJOBaHHE,  METO/IbI
HCCIEA0BAHUS CBOMCTB U XapaKTEPUCTUK a3pOTeleH.

Pa3znen 3. Ilpouecchl M anmaparbl AJisl NMOJYYEHUS] KOMIO3UIUH Ha
OCHOBeE a’poreJieii.

3.1. CriocoObl BHEAPEHHS Pa3IMUHBIX BEIIECTB B a’dporenu. BHeapenue
BEIIECTB Ha CTaJuM reneodpazoBaHusi. BHenpeHue BellecTB Ha CTAIUK 3aMEHbI
pacTBopuTens. BHeapeHue BellecTB C HCMHOJIb30BAHHEM CBEPXKPUTHUECKON
azcopOoIuu.

3.2. TpeboBanusi, MpeabsIBIsIEMbIE K BEIIECTBAM, KOTOPHIE MOTYT OBITh
WCIIOJIb30BaHbl JUIsl CBEPXKPUTUUECKOW aacopOuuu. PakTopbl, BIUSIOUIME Ha
BEJIMYMHY MAacCOBOI 3arpy3Ku BEIIECTB B a’poreib. AMOpQH3aLUs aKTUBHBIX
BEIIECTB C UCIIOJIb30BAHUEM CBEPXKPUTHUECKON afcOpOLIUU.

3.3. CoBpemeHHOEe  O0OpyIOBaHME U  METOJAbl  AHAJUTHYECKUX
HCCIIeIOBAaHUN KOMIO3UIIMITHA OCHOBE a’poreseil. [Ipumepsl U ucnoip30BaHus
KOMITIO3UIIMI Ha OCHOBE a’poresnei.

4 O0beM yueOHO AU CUNIIIMHBI

Bua yueOHo# padoThI

O0BbeM THCHHUILTHHBI

3E Akaja. 4. | Actp.4.
OO0masi Tpy10eMKOCTh 1M CHMILIUHBI 3 108 81
KonTakTHasi padora — ayiMTOPHBIC 3AaHATHS: 1,33 48 36
Jlexmun 0,44 16 12
[Ipaktuueckue 3anarus (I13) 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocrosiTesbHas padora 1,67 60 45
KonrakTHas camocrosiTensHas padoTa 0,2 0,15

1,67
CamocTosATeNbHOE U3yYE€HUE Pa3/IeiOB AUCIUILIUHBI 59,8 44 85
Buja uToroBoro KOHTpoOJIA: 3auér
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