4.4. AuHOTAaUMHN Pa00YUX NPOrpaMM THCHUILINH
4.4.1. JIucuMIMHbI 00s13aTe/IbHON YacTH (0a30Bast 4acTh)

B.1 BazoBbIii HuKI

AHHOTAUIMA padoyeii mnporpaMmbl JucuILInHbI "UHocTpanublii s3bik’™ (B1.6.1.)

1. Leab TUCHUIIMHBI - — MPUOOPETEHUE 00YJAIOITUMHUCS 001IeH, KOMMYHUKAaTUBHOM 1
npo(eCcCHOHANLHOM KOMITETEHIIUH, YPOBEHb KOTOPBIX HA OTACIBHBIX JTamax S3BIKOBOU
MOATOTOBKMA  TO3BOJIIET  MCIOJb30BaTh  MHOCTPAHHBIM  SI3bIK  MPAKTHUYECKM Kak B
npoecCHOHANBHOM (MTPOU3BOJCTBEHHOW W HAyYHOUM) JEATEIBHOCTH, TaK M I Ielel
camMo00pazoBaHusl.

2. B pe3yabTare u3yyeHuss AUCUMILUIMHBI O0yYaWIIMICA 1O MporpamMme
0akaJjiaBpuaTa J0JIKeH:
Obnaoams crnenyromumu o0mekyasTypHbiMu (OK) koMneTeHnusIMu:

- CIIOCOOHOCTh K KOMMYHHKALIMU B YCTHOM U MMCbMEHHOU (hopMax Ha PYCCKOM U MHOCTPAaHHOM
SI3BIKAX JUIS PEIICHHs 3314 MEKIMYHOCTHOTO M MEKKYIbTYpHOTO B3aumoeiicteus (OK-5).

3name:

- OCHOBHBIC CIIOCOOBI COYETAEMOCTH JIEKCHYECKMX  €AMHHUIl M OCHOBHBIC
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- PYCCKHEC 3KBUBAJICHTBI OCHOBHBLIX CJIOB U BI)Ipa)KeHI/Iﬁ peuH B IpOICCCC MCKIIMIYHOCTHOT'O U
MCKKYJIBbTYPHOTO BSaHMOECﬁCTBHH;

- OCHOBHBIE MPUEMBI U METO/IbI peepUPOBAHUS U AHHOTUPOBAHUS JINTEPATYPHI;

- MAaCCUBHYIO U aKTUBHYIO JICKCUKY, B TOM YHCJIC O6HI€H&y‘IHy10 " CICOUAJIbHYIO
TECPMHUHOJIOTUIO, HCO6X0,Z[I/IMYIO I pa6OTLI HaJ THIIOBBIMHU TCKCTaMHU,

- npueMsbl paboThl C OPUTHHAIBHOMN JIUTEPATYpO HA UHOCTPAHHOM S3BIKE.
Ymemn:

- paboTaTh C OPUTHHAIBHOM JINTEPATYPOI HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTH IIEPENUCKY Ha U3yYaEMOM S3bIKE C LUEIBI0 MEXKIUNYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO0 JESATENIbHOCTh INPUMEHUTENbHO K cdepe ObITOBOM U
npodeccuOHaTbHON KOMMYHUKALINH.

Braoemo:

- WHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXIMYHOCTHOTO ¥ MEXKYJIBTYPHOTO OOITICHUS, HABBIKAMH
Y YMEHUSIMU PEUYEBOU JIEATETLHOCTH IPUMEHHUTENIBHO K cpepe OITOBOM U MPOPECCHOHATBHON
KOMMYHHKAIIIH, OCHOBaMHU MyOIMYHON peyH;



- OCHOBaMH peeprpoBaHUs U aHHOTHPOBAHUS JIUTEPATYpPhl HA H3y4aeMOM UHOCTPAHHOM S3BIKE.

3. Kparkoe cogepxanue 1uCHHIIMHBI
Beenenne. Ilpeamer um ponb HMHOCTpaHHOTO s3bIKa. KpaTkue uCTOpUYEecKHE CBEACHHUA 00
U3y4aeMoM s3bIKe. 3aJjaul ¥ MECTO Kypca B IIOJIrOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHH.

Monyins 1. ILI'pammaTtrueckue TpyAHOCTH U3y4aeMOro si3blKa:
1.1 JInuHble, NPUTSKATEIbHBIE M TPOUYNE MECTOMMEHHS.
CrpsikeHue ri1aroja-cBs3KHy.

M3MeHeHHe T1aroia-cBs3KM B (opmax HacTosimero BpeMeHn. OOpa3oBaHUE pPa3IMYHBIX
BUJIOBPEMEHHBIX (OpPM C MOMOIIBI0 Tharona-cBs3ku. OOpa3oBaHue u ymnorpebieHue ¢Gopm
MACCUBHOTO 3ajiora. Mi3aMeHeHue riiaroiia-cBsI3Ky B pa3IUYHbBIX (hopMax MPOIIEIIEero U OyayIIero
BpeMeHU. [ 11aro-cBsizka B OTPHUIIATENIBHBIX MPEIIOKCHUSIX.

1.2 Iopsanok cnoB B npennoxeHuu. [IpsamMoi mopsiok cioB yTBEPAUTEIBHOIO MPEAIOKEHUS B

pa3iIMuYHBIX BUAOBpEeMEHHBIX (opmax. HM3meHeHHe TOpsAAKa CIOB B BOMPOCHUTEIBHBIX
npeiokeHusX. [lopsaok CIIOB M MOCTPOCHUE OTPUIATEIBHBIX MPEATOXKeHUH. DMparndeckue
KOHCTPYKLUU.

Mopyns 2. Il.UTeHue TeMaTHYECKUX TEKCTOB:
2.1. BBexgenue B cueiMaIbHOCTE
2.2 1.1. MengeneeB
2.3. PXTY um. JI.1. Menneneena

ITonsTHe 0 BUAAX 4YTeHMs HA NMpuMepax TekcToB o Xumud, .M. Menneneese, PXTY um, JI.N.
Menpeneesa.

AKTHBHU3a1Us JIEKCUKU POUYNTAHHBIX TEKCTOB.
Mognyis 3. III. IlpakTka ycTHOM pedn 1o TeMam:
3.1. «I'oBopuM 0 cebe»,
3.2. «Bropoze»,
3.3. «PailoH, 1€ 5 KUBY».
MoHosnorudeckast pedsb Mo TemMe «o cede.
Mopnyns 4. I.I'paMmMaTrueckue TpyTHOCTH U3y4aeMOro s3bIKa:

4.1. Uapunutus. ®opmbl nHuHUTHBA. [IpoomkeHHbIN 1 nepdekTHhIN HHGUHUTHB. DyHKINN
uH(pUHUTHBA B npeioxkeHnd. OOpa3oBaHue U ynoTpedieHne HHQUHUTUBHBIX 000OpPOTOB TUIA
«CJIOXKHOE MOJUIeXkAIee» M «CI0XKHOE JONOJHEHue». BapmaHThl nepeBojia HMH(UHUTHBHBIX
000pOTOB Ha PYCCKHI SA3BIK.



4.2. BunoBpemeHHbie (hopMbI Ti1arosioB. O0pa3oBaHuE MPOCTHIX, MPOAOHKEHHBIX, MEP(EKTHBIX
U 1epeKTHO-TIPOIOJKEHHBIX BpeMeH. BonpocuTenbHble IPeyiosKeHHs B Pa3INYHbIX BpeMeHaX.
OO6pa3oBanue oTpUIaTeNbHBIX (JOPM TJIarosia B pa3invHbIX BpEMEHaX.

Mopayns 5. II. H3ywaromiee 4YTEHHWE HAyYHO-TOMYJSAPHBIX TEKCTOB IO BBIOpAaHHOM
CHEIHAJIbHOCTH.

IIpumepHas TeMaTUKa TEKCTOB:
5.1. «Xumuueckasi TEXHOJIOTUSI U HAYYHBIE METOb»
5.2. «XUMHUYECKOE MIPEATPUATHE.
Mognyis 6. I1I. IlpakTrka ycTHON peun 1o Teme
6.1. «CtyneHueckas )KU3HbY.
6.2. «XuMusl, U3MEPEHUSI B XUMUUECKON TEXHOJIOTUN»
Moayns 7. 1. 'paMmaTrdecKkre TPYAHOCTH U3y4aeMOT0 S3bIKa:

7.1. Ilpuuactus. Ilpuuactust Hacrosimero u mnpoiuenimero BpemeHu. llepdextHbie (Gopmbl
npudactus. MecTo npuyacTuii B IpeAokeHuu. Pasinynblie BapuaHThl IEPEBOAA IPUYACTUM Ha
pycckuil si3bIK. [IpuyactHbie 000POTHI K IPUEMBI X IIEPEBOA HA PYCCKUN SA3bIK.

7.2. CocnaratenbHoe HakioHeHHe. DOpMBI cocaraTeabHOr0 HaKJIOHEHHs B U3Yy4aeMOM SI3bIKE.
MopanbHble TJIarojibl U UX HCIIOIB30BAHUE B IIPEIJIOKECHHAX B COCIIAraTeIbHOM HAKIOHECHHH.
Tunel ycnoBHBIX IpeuIokKeHUN. BapumaHTbl nepeBoma MNpEMIOKEHUH B COCIArarelbHOM
HAKJIOHEHUU U YCIIOBHBIX MTPENJIOKEHUN.

Monyisb 8. II.M3yyatoniee yTeHrE TEKCTOB IO TEMaTHKE:
8.1. «Xumuueckas 1ab0paTopus».
8.2. «M3mepenHus B crienuagbHOM J1abopaTopum.
Monyis 9. IIL.ITpakTHKa yCTHOM pedn Mo TeMam:
9.1. «CtpaHa n3y4aemoro si3bIka»,
9.2. «lIpoBeneHue 1en0BOM BCTPEUN,

9.3. «3akioUYeHne KOHTPAKTay.

4. O0beM yueOHOM TMCUMILINHBI

. B 3auérnbix | B akangem.
Bunast yueOHol paboTh

eIMHUIIAX Jacax
O6mas TpyA0EMKOCTh TUCIUIIJIMHBI M0 YYeOHOMY IJIAHY 8 288
AyIUTOPHbIE 3aAHSITHS: 2,2 80
Jlexmm (Jlek) - -
[TpakTuueckue 3anstus (I13) 2,2 80

JlaGopatopus - -

CamocrositesbHas padora (CP): 4,8 172




CaMocCTOATEIbHOE N3YYEHHE PA3AEIOB IUCLUIIIMHBI 4,8 172
Buja xkoHTpOJIA: 3a4eT ¢ OLEHKOM
B ToM umciie mo cemecTpam:
1 cemecTp
O0mas TpyA0EMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ausatus (I113) 1,78 64
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 2,22 80
Bua KOHTpO.JISA: 3a4eT ¢ OLeHKOI
3 cemecTp
O0mas TpyA0EMKOCTH JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4 144
AyIMTOpHBIE 3aHATHS 0,9 48
[Tponomxenue TabIUIIbI

Jlexunn (Jlek) - -
[Tpaktueckue 3anstus (I13) 1,33 48
JlaGopaTtopust - -
CamocrositesbHast padora (CP): 1,67 60
BuJ KOHTPOJIS: 3a4eT ¢ OLEHKOI 1 36

AHHOTanuA padoyeil mporpaMmmbl IucUUIMHBI «Puocopusn» (b1.b.2)

1. He.]'lb AUCHUIIJIMHBI: C(I)OpMPIpOBaTL Y CTYACHTOB KOMIIJICKCHOC IIPCACTABIICHUC O POJIKX U

MmecTe puIoco(uu B CUCTEME T'YMaHUTAPHBIX, COLMAIBHBIX U €CTECTBEHHBIX HayK, TO3HAKOMUTh
UX C OCHOBaMH (puimocodckoro 3HaHUS, HEOOXOAMMBIMH JUIS PEIICHHS TEOPETHYECKHX U
NPaKTUYECKHX 3a/1a4.

2. B pe3yabTare H3y4yeHHs TMCHUIIMHBI 00Y4YaIOUIUiics MO MporpaMMe 0akajaBpuaTa
J0JIAKeH:

Obnaoams cnenyromumu o0mekyasTypHbIMU (OK) KoMneTeHuusIMu:

- CIOCOOHOCTH HCIIOJIb30BAaTh OCHOBBI (DUIOCOMCKUX 3HAHUN g (HOpMHpPOBAHUS
MupoBo33penueckoi mosummu (OK-1);

3name

- OCHOBHOE cO/iepKaHKe IIaBHBIX (UI0COPCKUX IIKOJ U HAIlpaBJICHUH, IpeCcTaBUTeNIen
ATHX LIKOJ, CBSI3b U pa3indue uX Guiiocohckux uaei, cBa3b HCTOPUKO-PHIOCOPCKUX KOHIISTIINN
C COBPEMEHHBIMU MPOOIeMaMH WHAUBHIYyaTbHOM U 00IIECTBEHHOM JKU3HHU;

Ymemo

- IMOHMMAaThb W aHAJIM3UPOBATH MHPOBO33PCHUYCCKHUEC, COLHAJIBHBIC W WHIWBUAYAJIbHBIC
HpO6J’IeMLI COBpeMeHHOI\/'I KHU3HH, TPAMOTHO BECTU JUCKYCCHUIO, apIr'YMCHTHPOBAHHO OTCTaWMBATb



CBOIO TO3MIIMIO TI0 3HAYUMBIM (PUIOCOPCKUM TMpoOIeMaM COBPEMEHHOM >KU3HU, ONMUPAsSCh Ha
HapabOTaHHBIN B UcTOpUH (priocoduu MaTepualt; IpUMEHATh OJTy4eHHbIe punocodcekre 3HaHUS
K PEIICHHIO MPO(EeCcCHOHATIBHBIX 3a/1a4;

Braoemo

- MpEeCTaBICHUAMH O (punocoduu Kak HayKe U CHCTEME IIEHHOCTEH, ee MecTe B CHCTEME
TYMaHUTApHOI'0 3HAHUA; OCHOBaMHU (bHJIOCOCI)CKOFO MBIIUJICHHUA; KAaTCropruaJbHBIM alllapaToM
M3y9aeMO# MUCIUTUIAHBI, PHIOCO(PCKUMHI METOAaMH aHAIHM3a PA3IUYHBIX MMPOOJIEM, HABBIKAMU
¢unocodckoit  KymbTypbl Ui BBIPAOOTKM  CHUCTEMHOTO, LEJIOCTHOTO  B3IJIsa Ha
HeﬁCTBHTeHBHOCTb M MECTO XUMHMHU U XUMHUYECCKOM TEXHOJIOTHH B LIeJIOCTHOﬁ KapTUHC MUpPaA.

3. Kparkoe comepxanue Q11 CHUIIITHHbBI

[Ipo6nema ObiTus B uctopuu ¢uminocodpuu. [loHATHS MaTepHATbLHOTO M HICAIBHOTO.
OcHoBHBIEC (MnocOo(CKHe HAmNpaBICHUS: MaTepHaTu3M U uaeanusM. [lpuHiun riaodaabHOTrO
3BOJIIOLIMOHU3MA B COBPEMEHHOW HAYYHOU KapTUHE MUpA.

Konnenmuu mpocTpaHcTBa U BpEMEHH B HCTOpHUH (GPUIT0CODUU M HAYKH.

[Ipoucxoxaenue cosHanus. Ponp Tpyna B MpoucXoxkAeHUH Co3HaHus. Mneannctuyeckue
U MarepuUaIMCTHYEeCKue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HarenbHOEe U
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHUE U CAMOCO3HAHHE.

KOHI_IGHI_[I/II/I THOCCOJIOTUM B HUCTOPHUHU (I)I/IJIOCO(i)I/II/IZ CCHCYAJIU3M, palluOHAIN3M,
CKCIITUIHU3M, ArHOCTHLU3M, KOHICIIIUA BPOKIACHHBIX H)Ieﬁ, AIlIpuOPU3M. I[I/IaJIeKTI/IKa IIO3HAHUA:
YYBCTBCHHOC U pallMOHAJIIBHOC. OcCHOBHBIE TCOPUU UCTHHBI.

Haquoe W BHCHAYYHOC 3HAHHUC. CprKTypa HAay4YHOr'0 3HaHHs, €ro METOAblI U (I)OpMBI.
HaquLIe PEBOJIFOIUU U CMCHA THUIIOB PALIMOHAJIBHOCTH. HayKa B COBPpEMCHHOM MHpPEC. OTHKa
HAayYKH U OTBETCTBECHHOCTb YYCHOTO.

Hp06neMa COOTHOLICHUA HAYKHW HW TCXHUKHU. COHI/IaJ'II)HBIe MOCJICACTBHUA HAYYHO-
TEXHUYCCKOTO IMporpecca. OTUYECKHE U DKOJIOTUUCCKHE HUMIICPATUBLI PA3BUTHUA HAYKH U TCXHUKH.

Mopayas 2. IIpo6Jiembl yesnoBeka B pusiocodum.

Yenosek kak npeaMer guiiocodckoro ananusa B ucropuu guiiocoduu. [poucxoxnenue
YeJIO0BeKa: MPUPOJHBIE M COIHMAJbHBIE YCIOBUS aHTPOINOCOIMOreHe3a. buomormueckoe u
COLlMaJIbHOE B YyeoBeke. HIMBUA, MHAMBUAYAIbHOCTD, TIMYHOCTb.

CMbIC XKHU3HM U TpeAHa3HaueHue yenoBeka. JKu3Hb, cmepTh, OeccmepThe. J[BuxkeHune
HEHACWIus, €ero pojb B coBpeMeHHOM »xu3HHM. Llemm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKNUE IEHHOCTH.

Monayasb 3. @Puiiocopus UCTOPUM U 001IECTBA

UetoBEK B CUCTEME COLIMAIIBHEIX CBA3eH. JIMUHOCTE M Macchl, CBOOOJa U HEOOXOTMMOCTb.
Owinocodust uctopuu: (GopmManMoOHHAS U IUBWIM3AIMOHHAS KOHLEMUIUU HMCTOPUYECKOTO
pazBuTus. [IporpeccucTckre W UHUKIMYECKHE MOJEIH pa3BUTHA. [J00anbHBIE MPOOIEMBI
coBpeMeHHOCTH. KOHIeNIHs YCTOWYMBOTO Pa3BUTUS U CIIEHApUU OYAYIIETO.



O6mectBo u ero cTpyktypa. CoruanbHas, MOTUTHIECKas U TyXoBHas cepbl 001IecTBa.
Konuenmun rocynapcrsa B uctopun punocodcekoit mpicnu. ['paxnanckoe o0IecTBO U MPaBOBOE
rOCyJapCTRBO.

4, O0masi Tpy10eMKOCTh U3YUYeHHUsI TUCIHIINHBI:

O0bEM AUCUMILIUHBI

By yueOnol paboThl B 3aueTHBIX B akamemmuecknx yacax
eIMHUILIAX
O01mas Tpya10eMKOCTb 1M CHUNITHHBI 3 108

10 y4eOHOMY ILIaHy

AYyIUTOpPHBbIE 3aHATHUS: 8/9 32
Jlexruu (JIek) 4/9 16
[MpakTrueckue 3anstus (I13) 4/9 16
CamocrositeibHas padora (CP): 10/9 40
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1 36

AHHOTaUHA padoueii nporpaMmmsel aucuiuinabl «MAcropus» (b1.6.3)

1. Heap TUCHUIUINHBI - POPMHUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO TIPE/ICTABICHHS O

POJI ¥ MECTE UCTOPUH B CHCTEME TYMAaHUTAPHBIX M COITUATBHBIX HAYK, KYJIbTYPHO-HCTOPUICCKOM
cBoeoOpasuu Poccum, ee mMecte BO BCEMHPHO-UCTOPHUYECKOM Ipoliecce, 00 0COOEHHOCTSIX U
OCHOBHBIX JTanax €€ MCTOPHYECKOTO PAa3BHUTHS, BBEJICHUE CTYICHTOB B KPYI HCTOPHYCCKHUX
npo0JeM, CBA3aHHBIX € 00JaCThI0 OyayIiei mpodecCHOHaTbHON ASITEIHHOCTH.
2. B pe3yiabTare M3ydyeHHsl IMCUMILIMHBI 00y4amomuiics mo mporpamme GakajiaBpuara

JTOJI2KEeH:

Obnadams crnenyronumu o0mekyabTypHbIMU (OK) KOMIIeTeHIUSAMU:

- CcrocoOHOCTh aHATTM3UPOBATH OCHOBHBIE ATAIBI M 3aKOHOMEPHOCTH HCTOPUIECKOTO PAa3BUTHS
ob1ectBa i opMHUpOBaHUs TpaxaaHckoi mosunuu (OK-2).
3nams:

- OCHOBHBIC HaIllpaBJICHUA, np06ner,1 1 METO/JBbI HCTOqueCKOﬁ HAYyKH,

- OCHOBHBIE DTallbl U KIIIOYEBBLIE COOBLITHS HCTOpUHU Poccun n MHpa; 0COOEHHOCTH pa3BUTHUA
POCCHIICKOTO TOCYAapCTBa, BHIIAIOIMINUXCS JEATEICH OTEUECTBEHHON U BCEOOIIEeH HCTOPHH.

Ymems:

- COOTHOCHUTH O6H.[I/Ie HUCTOPUYCCKHE MMPOLECCChI U OTACIIBHEBIC CbaKTBI; BBIBJIATE CYIICCTBCHHBIC
YepThl UCTOPUUECKUX MPOLIECCOB, SIBICHUI M COOBITUH; aHAIM3HPOBATH COLMAIbHO-3HAYMMBbIE
po0JIeMBI;



- (opmymupoBaTh MW apryMEHTHPOBAHO OTCTaMBATh COOCTBEHHYIO MO3HIMIO MO Pa3IMYHBIM
npo0eMaM UCTOPHH.

Brnaoemw.:
- IpEeJCTaBICHUSIMH 00 HCTOPUHU KaK HayKe, €€ MECTe B CUCTEME I'yMaHUTAaPHOTO 3HAHUS,
- IPE/ICTABJICHUSMHU 00 OCHOBHBIX 3TallaX B HCTOPUH YEJIOBEUSCTBA M MX XPOHOJIOTHH;
- KATeTOPUATBHO-TIOHATUHHBIM aIllapaToM U3y4aeMOU TUCITUTUIHHEI;
- HaBbIKaMH aHaJIM3a HCTOPUYCCKUX HCTOUYHUKOB.

3. Kparkoe coaep:xanue 1MCUMIIMHBI:

Moayas 1. Hcropusi B cucTreMe COUMAJBLHO-TYMAHMTAPHBLIX HayK. OCHOBBI
METOA0JIOTHH HCTOPUYecKOi HAayKH. OCO0€HHOCTH CTAHOBJIEHHMSI TOCYJAPCTBEHHOCTH B
Poccuu.

Mecto HCTOPUHU B CHCTCMC HAYK. Hpez[MeT HCTOpI/I‘ICCKOﬁ HayKH. Ponpb TCOPHUU B
IMO3HAHWHU ITPOULJIOTO. CYH_IHOCTB, (bOpMBI, (bYHKI_[I/II/I HCTOPHUYCCKOI'O 3HAHMA. HWctouHuku mno
OTCUYECTBEHHOM HCTOpUH, HUX KJ'IaCCI/I(i)I/IKaL[I/IH. I/ICTOpI/IH Poccun — HeoThemiieMas dYacTh
BC@MHpHOﬁ HUCTOpHUH; 06mee 1 0COOEHHOE B HCTOPHUYCCKOM PA3BUTHUH.

Hawano poccuiickoii rocynapctBeHHocTH. KueBckas Pycb. OTHOKyIbTypHBIE U
COLMAJIBHO-TIOJIUTUYECKHE TPOLIECCHl CTAHOBJIEHUSI POCCUICKON rocynapcTBeHHoCTH. [Ipunstue
XPUCTUAHCTBA.

Pycckue 3emmm B XII — naganme XVI BB. O0pazoBanue Poccuiickoro rocymapcrsa, ero
ncropudeckoe 3HaueHue. Poccus B cepennne XVI — XVII BB.

Mopnyas 2. Poccniickas umnepus B XVIII- nauane XX B.

Poccuiickoe rocynapcrso B X VIII Beke — Beke MoiepHU3alliy U pocBelieHus. Pegopmsl
[letpa 1 xak mnepBas MOMbBITKA MOJAEPHU3ALMU CTpaHbl, €€ ocoOeHHocTHu. PopMHUpOBaHUE
Poccuiickoit ummnepun. OCHOBHBIE HAINpaBICHUSI «EBPONEH3ALMU» CTPaHbl. DBOJIOLUS
COLIMAJILHOM CTPYKTYphI 001ecTBa. JlanpHeilee pacupenue rpanul Poccuiickoil umnepun.

Poccus B XIX cronerun. Ilpomsinuienssiii nepesopot B EBpone u Poccun: obmiee u
ocobenHoe. Baxkneiimue ycnoBus nepexona Poccun k MHIycTpHalbHOMY OOIIECTBY — pEIlIEHHE
KPECTBhSIHCKOTO BOIIPOCA U OrpaHUYEeHHE caMoiepaBusl. [INTeIbHOCTh, HEMOCIEA0BaTENbHOCTD,
IUKIMYHOCTh Tpolrecca OypxyasHoro pedopmupoBanus. Poiab cyObekTUBHOro (akropa B
npeononieanu orcraBanus. Pepopmer XIX Beka, nx 3Hauenue. OOmecTBeHHbIE BIKEHUS B XX
BEKE.

Poccus B Hagane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COIUATBHO-I)KOHOMUYECKOTO
pazButusi Poccum B Hawame XX Beka. OOBEeKTHMBHasS TOTPEOHOCTh WHIYCTPHATBHOU
MoaepHuszanuu Poccuu. CooTHomeHune mnoauthdeckux cuil B Poccum B Hawane XX Beka.
Hapacranme xpusuca camonepxkaBusa. IlepBas poccuiickas peBomonus. (OOpa3oBaHue
MOJIMTUYECKUX napTuil. ['ocygapcTBeHHas nyMa Hagana XX BeKa Kak IEPBbIN OIBIT POCCUICKOTO
napinameHTapusma. CTonbImuHCKas arpapHas pegopma. [lepBas MupoBas BoiiHa U y4acTue B Helt
Poccun. ®epanbckas peBomtouuss 1917r. U KOpeHHblE M3MEHEHMSI B MOJUTUYECKOW KU3HHU
CTPaHBI.



Mopnyas 3. OT cOBeTCKOro rocyiapcrsa Kk coppemMeHnoi Poccun.

dopMupoBaHUE U CYHIHOCTH coBeTckoro ctpost (1917-1991rr.). IloaroroBka u mobena
OkTs0pbCcKOTO BOOpYKeHHOT0 BoccTanus B [leTporpane. 11 Beepoccuiickuii cbe3q COBETOB U €ro
pemieHus. DKOHOMHUYECKass M COLUaibHas MOJUTHKA OoJibleBUKOB. ['paxmaHckas BoiiHa u
uHocTpaHHass wuHTepBeHIMA. Cynpba u 3Hauenue HOIla. YTBepxaeHue oaHONMAPTHIHHON
nosmtraeckoi cuctembl. Obpazopanue CCCP. [Tonutnueckas 60ppda B MapTUU U TOCYApPCTBE.
CCCP B roas! nepBbix msaTwiieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pexxuMa JUIHON
Bractu CTanMHa M KOMAaHJIHO-aJMUHUCTPAaTUBHOM CHCTEMBI YIPABICHUS TIOCYIapCTBOM.
Buemnsis nomutnka CCCP B 20-30-e rr. CCCP Bo BTOpoit MupoBoii u Benukoit OTeuecTBeHHON
BOMHE. VI3MeHeHne COOTHOLLIEHU CWJI B MUPE IT0CJI€ BTOPOM MUPOBOM BOMHBI. Hayano «xononHon
BOWHBD. TpyaHocTtu nociaeBoeHHoro pazButus CCCP. YxecToueHrne NoJUTHYECKOTO PeKUMa U
U7E0JI0rn4ecKoro KOHTpoJis. [lonmbITKM OOHOBIEHUS «TOCYAAPCTBEHHOTO COLMANU3Ma». XX
cee3n KIICC wu ocyxnenuwe Kynbra JuuHOCTH Crammua. «OTTernenb» B IYXOBHOU cdepe.
DOxoHomuueckue pedopmsl cepennubl 60-X ro10B, IPUUKUHBI UX He3aBepuieHHOCcTU. HapacTtanue
KPU3HCHBIX SIBJIEHUI B coBeTCKOM oOiectse B 70-e — cepeaune 80-x rofos. BHemHsas nonuTuka
CCCP B koniie 60-x Hauane 80-X IT.: OT pa3psAaKud K 00OCTPEHHUIO MEKIyHAPOIHOM OOCTAaHOBKH.
«IlepecTpoiika»: CyIIHOCTb, II€JIM, 3aJaud, OCHOBHbIE 3Tambl, pe3ynbrarbl. Pacmag CCCP.
O6pazoBanue CHI'.

CraHoBiIeHHE HOBOM poccuiickoi rocyaapctBeHHocTH (¢ 1991- mo Hacrosimee Bpems).
JInbepanbHas KOHLETIUS POCCUUCKUX PePOopM: IEPEX0]T K PHIHKY, POPMUPOBAHUE IPaXKAAHCKOTO
oOrmiecTBa U MpaBoBOro rocyaapctsa. «IllokoBas Tepanus» skoHOMUYeCcKuX pedopm B Havaie 90-
x ronoB. Koucrutynus Poccuiickoit ®enepaunn 1993r. MexHalmoHaIbHbIE OTHOIICHUS.
[TonuTyeckue napTuu U oO1IeCTBEHHbIE IBUKeHUs Poccuu Ha coBpemeHHOM 3tamne. Poccus Ha
nyTy MoJiepHHu3anuu. Poccus B cucteMe MUPOBOI 5KOHOMUKHU U MEKTyHAPOIHBIX CBSI3CH.

4. O0beM yueOHOW AMCHUIIIMHBI

Bugpsl yaeOHOM paboThI B 3aueTHbIX B akanem.
€IMHUIIAX acax

OO0mas Tpy10eMKOCTb JMCHUIIJIHHBI 110 Y4eOHOMY 3 108
MJIaHy

AyIUTOPHBIE 3aHSITHS: 0,9 32
Jlexumu (JIek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
[ToaroroBka K KOHTPOJILHBIM paboTaM 0,3 11
Pedepar / acce 0,5 18
CamocTosTeIbHOE H3YUCHHUE TUCIIUTUTAHBI 0,3 11
Bupa xoHTpoJsi: 3k3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILIMHBI



«®@uznueckas KyabTypa» (b1.5.4)

1. LeJ» AUCHMIIMHBI - OBJAJICHUE 3HAHMSIMH 3aKOHOMEPHOCTECH BOCCTAHOBIICHUS
HApPYIICHHBIX WJIM BPEMEHHO YTPAaYCHHBIX (YHKIUI OpraHM3Ma 4YejOBeKa C OTKJIOHCHHUSMHU B
COCTOSIHUY 3710POBBSI;

- YMEHHE COCTaBIISTh KOMILIEKCHI (PU3HUSCKUX YIPAKHEHUH, IS JIUIT C OTKIIOHEHUSIMU
B COCTOSIHHH 3I0POBBSI C IIEJIbI0 BOCCTAHOBJICHUS Y HUX HAPYIICHHBIX WJIM BPEMEHHO YTPadeHHBIX
byHKIINIH;

- MOHMMAaHUE COIMAILHON 3HAYMMOCTH (PU3HUECKOM KYJIbTYphl 1 CIIOPTA, U X POJIU B
pPa3BUTHH  JIMYHOCTH, pPEAOWIUTAMK TIOCIE TOJYYCHHBIX TPaBM, TPEAYIPEKICHUH
nporpeccupoBaHusl 3a00JIeBaHMs OPTaHU3Ma U IMOATOTOBKE K MPO(ecCHOHAILHOM JesITeTbHOCTH;

- dbopMUpOBaHHE MOTHBAIIMOHHO-IICHHOCTHOTO OTHOIICHHS K (PU3MUECKON KYIbType,
(U3nUIeCKOMY COBEPIICHCTBOBAHHIO U CAMOBOCITUTAHHIO, YCTAHOBKA Ha 3JI0POBBIN 00pa3 )KHU3HH.

2. B pe3yabrare wu3yYeHHs JUCHUIUVIMHBI O0y4allIMiici MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnadamye cnepyromumMu o0mekyasTypabiME (OK) KoMIeTeHIUsAMU:

—  CIOCOOHOCTH K caMoopraHu3aiuu u camoobpasosanuio (OK-7);

—  CHOCOOHOCTh HCIIOJIb30BAaTh METOABI M CpPeACTBAa (DU3UYECKOW KYIbTYPHI IS
obecrieueH s OTHOIIEHHO# colnaibHO# u podeccnonansHoi aesteaprocti (OK-8).

3namu:

—  HAy4YHO-TIPAKTHYECKHE OCHOBBI aJaITUBHON (PU3MUECKON KYIbTYphl U CIIOPTA;

—  COIMAIBHO-OMOIOTHYECKNE OCHOBBI (DU3MUYECKON KYJIBTYPHI M CIIOPTA;

—  BIHMSHHE O3JI0POBUTENIBHBIX CHUCTEM (U3HUYECKOTO BOCIUTAHUS Ha YKpeIJIeHUE
310POBBS, TPOPHIIAKTHKY MpodhecCHOHATBHBIX 3a00IeBaHn U BpeHbIX puBbIuek (30K);

— crnocoObl  KOHTPOJS W ONEHKM (PHU3UYECKOro pa3BUTHS U (QU3NUYECKOU
MOATOTOBJICHHOCTH;

— TpaBuiia U CIOCOOBI MJIAHUPOBAHUS MHIWBUIYaTbHBIX 3aHATHI Pa3IMUHON IENIEeBOM
HaIpaBJIECHHOCTH;

—  HUCTOpHIO (PU3MUECKON KyIbTypbl M CHOpPTa, MMETh MPEACTABIECHHE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO W MHPOBOTO YPOBHS; BaKHEUIIHE
JOCTHIKEHUS B 00JIaCTH CIIOPTA;

— cnoptuBHble Tpaauuuu MXTU-PXTY um. [[.1. MenaeneeBa, HOMHUTh O IOJABUTax
CIIOPTCMEHOB B rofibl Bennkoit oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

—  caMOCTOATENbHO 3aHMMAThCS aJaTUBHOM (PU3MYECKOl KYIbTYPOI U CIOPTOM;

—  OCYIIECTBJIAITb CaMOKOHTPOJIb 32 COCTOSHHEM CBOEro OpraHusmMa M coOJIr0JaTh
NpaBUJIa TUTHEHBI U TEXHUKU 0€30MacHOCTH;

— COCTaBJisATh M  BBINOJHATh  WHIAUBUAYAIbHO  MOJOOpaHHbIE  KOMIUIEKCHI
037I0POBUTEIHHOMN (a1aNITUBHON) (PU3HUECKOM KYJIbTYpHI;

—  OCYILECTBJISATh TBOPYECKOE COTPYAHMUYECTBO B KOJUIEKTHBHBIX (opMmax 3aHsITHH
buznyecKoil KyabTypol U CIOPTOM.



Braoemy:

— CpeACTBaMH M METOJAMH YKPEIUICHHS WHAWBHAYaJbHOTO 370pOBbS, (HU3HMYECKOTO
CaMOCOBEPILICHCTBOBAHUS;

— METOAMKAMH TIPOBEACHHUS KOMIUICKCOB MEPOINPHUATHH 1O MIPEIYyNpPEKICHUIO
MIPOTrPECCUPOBAHKS OCHOBHOT'O 3200JI€BaHUS JIUII, C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBBSI.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Jucuumnuza (Moayian) no «®dusmdeckoi KynbType» pealu3yloTcsi B paMKax 0a30Boi
gyactu bnoka 1 «/lucuumimmasl (MOIynaW)» TporpaMMbl  OakajnaBpuata B o0beme 72
aKaJeMUYECKHUX 4acoB (2 3a4eTHBIC eIMHUIIBI) IPU OYHOU (hopmMe 0OyUeHHS.

[IporpamMma paccunTana Ha U3y4€HHUE JUCLMILIMHBI B TEYEHUE ABYX ceMecTpoB (1-ro u 6-
r0), MPeanoaraer, 4ro 0O0ydJaronmecs UMEIOT TEOPETUIECKYIO M MPAKTHUECKYIO MOJTOTOBKY B
obnactn «dusznueckas KylibTypa U CIOPT».

4.00beM yueOHOi TMCUHNIMHBI

Mopyns Hassanue monyns Bcero Yacos

Jlex MII3 |IIIIPIT| KP

1. [Tpenmer «Puznyeckas KyJbTypay. 18 2 6 9 1
Hcropuss ®KuC

2 OcHOBBI 310pOBOTO 00pa3a KU3HU 18 2 6 9 1
(302K)

3 buonormueckne 0CHOBBI 18 2 6 9 1

(bu3nUecKoil KyIbTyphl U CIIOpTa

4 [TpodeccnonanbHO-NpUKIaIHAS 18 2 6 9 1
dusmyeckas KyabpTypa U CiopT

Bcero uacos 72 8 24 36 4

Kaxaplii Moay/ib nporpaMMbl HMeeT CTPYKTYPY:
- JIEKIIUU WJIM TEOPETUUECKUH pa3fen;

- MPaKTUYECKUI pasfies, COCTOMT H3: METOJIUKO-NpakTHueckux 3aHaTuil (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccroHalbHO-TIpUKIaaHast pusudeckas noaroroska, [1I1DII);

- KOHTpoabHBIN pazzaen (KP).

Teopernueckuii pazaen GopMUpPYET CUCTEMY HAyYHO-TIPAKTHMUYECKUX U CHELHATbHBIX
3HaHUHM, HEOOXOAMMBIX s TOHHUMAaHUS HPUPOAHBIX W  COLUAIBHBIX  IPOLECCOB
(GYHKIMOHUPOBAHUS (PU3MUECKON KYJIBTYPHI OOIIECTBA M JMYHOCTH, YMEHHUS HX aJalTHBHOTO
TBOPYECKOTO  HCIIOJIb30BaHHUsL Ui JIMYHOCTHOTO M NMPO(ECCHOHANBHOTO  pa3BUTHS;
CaMOCOBEPILIEHCTBOBAHMS, OPTaHU3alluK 310pOBOT0 00pa3a *U3HU MpPH BBIIIOJIHEHUU Y4EOHOMH,



IpoQECCHOHATBHON U COLMOKYJIBTYPHOM JAEATENBHOCTH; 3aKOHOMEPHOCTH BOCCTAHOBJICHUS
HApyLICHHBIX MM BPEMEHHO YTpaueHHBIX (YHKUMHA OpraHu3Ma 4YeJoBeKa ais Haubolee
TUIHYHBIX HO30JIOTUYECKHX (DOPM, BUAOB MHBAIUIHOCTH PA3TUYHBIX BO3PACTHBIX M T€HACPHBIX
TPYII JIML C OTKJIIOHEHUSMU B COCTOSIHUU 310POBbs.

MeTtoauko-npakTuyecKue 3aHATHSA IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco6oB (opMUpOBaHUS Y4EOHBIX, MPO(ECCHOHANBHBIX M JKU3HEHHBIX YMEHUW M HaBBIKOB
CpEJCTBAMU a/IalITUBHOMN (PU3NYECKOM KYIbTYPBHI U CIOPTA.

Ha MCTOAUKO-TPAKTUYCCKUX 3aAHATHAX YACIACTCA BHUMAHUC!

- 1moAdOpy M COCTABJIICHHUIO KOMIUJIEKCOB (U3WYECKUX YIPAKHEHUM ISl JTUIY
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 3JJOPOBbSI;

- OCHOBHBIM MPO0JIEMaM 03/I0pPOBHUTEIBHOI TPEHUPOBKH;

- BIUSHUIO (DU3HUECKUX YIpakHEHUH Ha (popmHpoBaHHE MPOPECCHOHAIBHBIX KauecTB
OyIyIIero CrenuanucTa U JMYHOCTH 3aHUMAIOIErOCs;

- BO3JICHCTBUIO CpCacTB (I)I/ISI/I‘IGCKOFO BOCIIMTaHHUA Ha OCHOBHBIC q)HSI/IOJ'IOFI/I‘leCKI/Ie
CHUCTCMbI U 3BCHBA OIIOPHO-ABHUIaTCIILHOI'O allliapara 3aHUMaroCroc;

- U3YYEHHUIO METOOB M3MEPEHHS U OICHKH (PU3UYECKOTO Pa3BUTHA, (PYHKIHOHATBHOM
MOATOTOBJICHHOCTH, IICUXOJIOTUYECKOIO COCTOSHMS JIUL C OTKJIOHCHUSIMU B COCTOSIHUM 310POBbS;

-HO,I[60py KOMIIJICKCOB CI)I/I?»I/I‘ICCKI/IX ynpaxcHeHI/Iﬁ, BOCCTaHOBUTCIBbHBIX MepOHpI/IHTI/Iﬁ JJIA
CTYACHTOB C OIT'paHUYCHHBIMU BO3MOXKXHOCTAMU 310POBbA.

IIpodeccuoHanbHO-NPUKIAIHAA TOATOTOBKA TIPOBOAMTCA C YYETOM Oymymei
npodecCHOHATIBLHOM 1eATEbHOCTH CTYICHTA.

VY4eOHO-TpEHUPOBOYHbIE  3aHATUS  Oa3MpPYyIOTCA HA  IIMPOKOM  HCHOJIb30BaHUU
TEOPETUYECKUX 3HAHUH W METOJMYECKUX YMEHHUIl, Ha NMPUMEHEHHU pa3HOOOpa3HBIX CPEACTB
aJanTUBHOM (U3MUECKON KYyJIbTYphl, CIOPTUBHO-TPUKIATHOW (U3MUECKOH MOITOTOBKU
CTYZIEHTOB.

KonTpoabublii pa3zgen. Kpurepuem ycHemHoCTH OCBOEHHS Yy4eOHOro MaTepuala
SBJISICTCSA OLIEHKA IPEerojaBaTelsi, YUYUTHIBAIOIIAS pecyiapHOCMb NoceujeHus 00713amenbHbIX
yueOHbIX 3aHAmMULL, 3HAHUHA TEOPETUUECKOT0 pa3/iesa IpOorpaMMBbl U BBIIIOJIHEHUE YCTaHOBIEHHBIX
Ha JIaHHBIM CEeMeCTp KOHTPOJBbHBIX TECTOB [0 aJalNTHUBHOW (U3NYECKOW KYJIbType U
TEOPETHYECKON MOATOTOBKHU JUISI OTJAEIBHBIX TPYIII JIML, ¢ OIPAaHWUYEHHBIMU BO3MOKHOCTSIMH
310poBbs. KP BXOANUT B IpakTHUECKHUE 3aHSTHS.

4. O0beM yueOHOI THCHUNITHHBI

B B | Vi

. aKasieM.
Bunast yueOHoM paboTh 3aYETHBIX cemectp | cemectp

CIMHULAX | yacax




OO0mas Tpy10eMKOCTh JTHCIUIIIHHBI 110 2,0 72 1,0 3.en. | 1,0 3.ex.

y4eOHOMY IIaHy 36 uac. | 36 4ac

AyaUTOpPHBIE 3aHATHS: 2,0 72 36 36
Jlextuu (JIek) 0,5 8 4 4
[Ipaktrueckue 3ausarus (I113) 1,0 60 30 30
KoHTposbHBIN pa3aen, BXOIUT B 0,5 4 2 2

aynurtopusie 3ansatus (KP)

Bua koHTpoOJIA: 3aUeT / IK3aMeH 3auer 3auer 3auer

AHHOTanus padoueil mporpammbl Aucuunannbl «Marematuka' (b1.B.5)

1. HeJII/I AUCHMUIIJIMHBI - (1)OpMI/Ip0BaHI/Ie Y CTYACHTOB CHUCTCEMblI OCHOBHBIX HOHHTHﬁ,
HCIIOJIB3YCMbIX IJI IOCTPOCHUS BaXHEUIIINX MaTEeMaTHUYECKHUX Moneneﬁ, 1 MaTCMaTHYCCKHUX
MCTOJOB OIIMCAaHUWA pa3JINYHBIX ITPOLECCOB.

2. B pe3yabraTre wu3ydyeHHs JAUCHUILUIMHBI OOYYaIOIIMiiCi 1O NporpaMmme
0akaJjiaBpuaTa J10JIKeH:
Obaaoams ciienyromumu obnienpodeccruonanpabiMu (OIK) koMmeTeHITUSAME:

- CIOCOOHOCTHIO M TOTOBHOCTHIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUTAH B TipodeccruonanbHoit aestenbHoctu (OITK-1).
3Hnams:

-0CHOBBI UG (HepeHIINATEHOTO U HHTETPAIbHOTO UCYHCIIEHUS, TEOPUH AU PepeHInaTbHBIX
ypaBHEHUH

-MAaTCMaTHUYCCKUC TeOpI/II/I U METOABI, JIC)KAIIIUE B OCHOBEC HOCTpOGHI/ISI MATECMATUYCCKUX
MOJICIICH;

-OCHOBBI IPUMEHEHUSI MATEMAaTUYECKUX MOJIEJICH U METOIOB;
Ymemn:
- BBIOMpaTh MAaTEMAaTUIECKUE METO/IbI, TPUTOIHBIC JJISl PEIICHUs] KOHKPETHOM 3a1a4u;

- UCIIOJIb30BATh MATCMATHYCCKUC ITOHATUA, MCTOALI U MOACIN IJId OIIMCAHHA Pa3JIMYHBIX
mponecCcoB;

- BBIBJIATH MATEMATUYCCKHUEC 3aKOHOMCPHOCTH, JIC)KAIIUC B OCHOBC KOHKPCTHBIX
IMponecCoB;

- UCIIOJIb30BAaTh OCHOBHBIC MCTO/IbI CTaTUCTUYECKOM O6pa6OTKI/I JaHHBIX
- IPUMCHATH MaATEMATHYCCKHUEC 3HaAHWA Ha MCXKIUCIUITIIIMHAPHOM YPOBHE.

Braoemew:



- OCHOBaMH q)YHI[aMeHTaJ'IBHBIX MaAaTEMAaTHYCCKUX Teopnﬁ N HaBbIKaMH HCIIOJIb30BaHHA
MaTEMATUYCCKOI'O aIlrapara,

- METOZaMHU CTaTUCTHUYECKOW 00paboTKKU HHPOPMALIUH.

3. Kpatkoe coaep:xkaHue TUCIHHMIINHBI

1 CEMECTP
1.BBenenue.

[Ipeamer u metopl MaTemaTuku. OnricaHe OCHOBHBIX pa3zienioB Kypca. [IpaBuia u
TpeOOBaHUS IPU U3YUYEHUHU Kypca.

2. DneMeHTHI areophl.

UwucnoBsie MHOXKECTBa, KoMIuieKCHbIE yncia. Onpenenurenu I u 11l mopsiakos. BekTopsr:
OCHOBHBIC TIOHATHS, CKaJApHOE, BEKTOPHOE W CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.
AHanmuTHYecKasi TeOMETpusL: MpsiMasi Ha IIIOCKOCTH, KpuBble [l mopsinka. Matpuusl: qeiicTBUs HalL
MaTpullaMHd, MPUBEJCHUE K CTyleH4yaromMy Buiay u Buay laycca. Panr marpuiel. ObpaTHas
matpuna. Teopema Kponekepa-Kamenmnu. Pemenne cucteM IHUHEHHBIX anreOpanvecKkux
ypaBHeHu. COOCTBEHHBIC YUCIIa U BEKTOPHI. KBagpaTu4HbIe POPMBI.

3. @ynkuus ogHou nepemenHoi. [Ipenen pynkuuu. HempepbsIBHOCTH GyHKITHH.

Oyukuus. CrnocoOwl 3amanus ¢yukuuu. [Ipenen gynkuuum B Touke. OIHOCTOPOHHUE
npenensl. [Ipeaenst Ha 6eckoHeyHocTH. beckoHeuyHO Manbie U OeCKOHEYHO OombIire QyHKIUH,
WX CBOMCTBA M B3anMHasi CBsi3b. CBOMCTBA MpeenoB. [lepBriii 1 BTOpoi 3aMedaTesIbHbIC PEIEIbI.
HenpepwiBHOCTh (DyHKIIMM B TOUKE M Ha mMpoMexyTke. CBoiCTBa (YHKIIMM, HEMPEPHIBHBIX Ha
otpeskax. Touku pa3pbiBa GYHKIIMHM U UX KJIacCU(UKAIIHSL.

4. TuddepennuanbHoe UCHUCIEHUE QYHKIIMN OJHON IEPEMEHHOM.

[IpousBonHas ¢QyHKIUM, €€ TeoMeTpUYeCKUi U MexaHuyeckuil cwmbica. [IpaBuna
mupdepennpoBanus. TaOnuma OCHOBHBIX MNpou3BOAHBIX. Jluddepenuunan ¢yHkuuu, ero
NPUMEHEHHUS K [pUOIMKEHHBIM  BBIYUCIEHUAM. VHBapuaHTHOCTH  (OpMBI  IIEPBOTO
mubdepennmana. [IpousBomnHas cnoxHoW ¢yHkuuu. JuddepeHuupyeMocts (QyHKIUU:
ofpeieNIeHue, TEOPEMBI O CBA3H AU (HEPEHIUPYEMOCTH C HETIPEPHIBHOCTHIO U C CYIIECTBOBAHUEM
npoun3BoiHONW. OCHOBHBIE TeopeMbl U depeHnanbHoro ucurciaenus: Pomns, Jlarpanxka, Komm.
[TpaBuno Jlomuransa (packpeiTue HeompeaenaeHHocTel). IIpon3BojHbBIE BBICIIMX MOPSIAKOB.
JlokanpHbiil skcTpeMyMm ¢yHKIUM. HeoOXoaumble W JOCTAaTOYHBIE YCIOBUS SKCTpEMyMa.
[TpaBuiio uccienoBaHusi GyHKIMM HA MOHOTOHHOCTh M AKCTpeMyM. [Ipu3Haku BBIMYKIOCTH U
BorHyroctu ¢yHkuuu. Touku mnepern6a. HeobGxoaumoe u J0cCTaTOYHOE YCIOBUSA Ieperuoa.
AcuMOTOTHI PYHKITUH, UX BHJIBI U CTIOCOOBI HaxoxaeHus1. O01as cxema uccie1oBanust (QyHKIIHH,
MOCTPOEHNE UX TPapUKOB.

5. UnTerpanbHoe ucuucienrne QyHKIUN OJHONU NEePEMEHHOM.

[lepBoobOpaznas ¢ynkuus. HeompeneneHHblii uHTErpanm U ero cpoiictBa. Tabnuua



OCHOBHBIX HHTETPAJIOB. MeToAbsl HWHTETPUPOBAHUA: HEMOCPEICTBEHHOE HHTEIPUPOBAHHUE,
MHTETPUPOBAHUE MTOJCTAHOBKOM, MHTETPUPOBAHUE 1O YacTsAM. VIHTerpupoBaHue palioOHaIbHBIX
npobeit. MHTErpupoBaHNe HEKOTOPHIX HPPAIHOHAIBHBIX W TPUTOHOMETPUYECKHX (DYHKIHIL.
OnpeneneHHbll UHTETpall, €ro reoMeTpUUecKuil cMbIcil. CBOWCTBA ONPEEIEHHOIO MHTETpaa.
®opmyna Herorona-JleitOnuma. Teopema o cpeaHeM 3HAYeHUH. 3aMeHa TMEPEMEHHOW U
UHTETPUPOBAHUE II0 4YaCcTSIM B ONpEICIEHHOM uHTerpane. llpunokeHus onpenescHHoro
MHTErpaja K BBIUMCIEHUIO IUIomaael miuockux ¢uryp. IloHsaTne HecoOCTBEHHBIX MHTEIPaJIOB:
OIpe/ieNICHUs], CBOWCTBA, METObI BEIUMCIICHHUS.

2 CEMECTP

1.IuddepenunansHoe ncurcieHne QyHKIIMU HECKOIbKUX MTEPEMEHHBIX. DJIEMEHTHI TEOPUH
OJIS.

OyHKIUY IBYX U 00Jiee IEPEMEHHBIX: OIpeIeNIeHe, 00JacTb OMpeaesieH s, 00IacTh U3MEHEHHS,
reoMeTpuyYecKasi HMHTEepIpeTanusi, JuHUU ypoBHs. llpemen ¢ynkmum B Touke. YacTHbie
Mpou3BOJHbIE (Ha mpuMmepe (QyHKUMU ABYX HepeMeHHBIX). Juddepennupyemocts GyHKIUU
HECKOJIbKUX MepeMeHHbIX. JlocraTounble yenoBus nuddepenimpyemoctu. [TomHas mpou3BogHasL.
[MpousBomnas cnoxuoit ¢GyHkumu. [lonueni muddepennuan. MHBapUaHTHOCTh MOJIHOTO
muddepernrana. AHaTUTHYECKUN Tpu3HaK mojHoro auddepeniuana. duddepenuupoBanue
(GYHKIIMM OHOW W NBYX IEPEMEHHBIX, 3aJaHHON HesBHO. YacTHBIC TPOU3BOJHBIC M ITOJTHBIC
muddepeHmanbsl BEICIINX MOPSAAKOB. TeopeMa O paBeHCTBE CMENIAHHBIX HMPOM3BOIHBIX (IS
GYHKIIMM JBYX IepeMeHHBIX). JIOKalbHBIE OKCTPEMYMBI (QYHKIMH JBYX IEPEMCHHBIX:
HE00XO0IMMOE U JOCTATOYHOE YCIOBHSI SKCTPEMYMA. Y CIIOBHBIM SKCTPEMYM (METOA MHOXKUTENEH
Jlarpanxa). Haubomnpliiee 1 HauMeHbIee 3HaUCHHE QYHKIIUU B 3aMKHYTON 00acTu. OCHOBHBIC
nousitust Teopuu mnons. CkanspHoe noie. [loBepxHoctn u nuHuu ypoBHs. I[IpomsBogHas mo
HaMpaBJICHUIO. ['palueHT CKaJsIpHOTO TOJIsi M ero cBoiicTBa. BekropHoe mone. [luBepreHuus
nossi. Potop monst. CBsizb MEKAY TPaTUEHTOM W IPOU3BOIHON IO HAIPABICHUIO.

2. KpaTHble nHTETrpasl.

JIBOWHOW MHTErpaJl: ONpeIeIeHUE, TEOMETPUUECKUNA CMBICII, CBOMCTBA. BrIunciieHne JBOMHOIO
WHTErpajia B J€KapTOBOM U MOJAPHOU cucteMax koopauHat Murerpai Ilyaccona. TpoiiHon
WHTErpAJL: OIpeeICHNEe, TEOMETPUYECKUI CMBICII, CBOMCTBA. BpIUncIeHNnE TPOMHOIO HHTErpaa.
[Ipunoxenust ABOMHOTO U TPOMHOIO UHTETPAJIOB.

3. KpuBosinHeiiHbIe U TOBEPXHOCTHBIE UHTETPAJIBL.

KpuBosnHelHbIi HHTErpaia Mo KOOpAMHATAM: OIpEJieleHne, CBOMCTBA, BblunciaeHue. Pabora B
cunmoBoM mnosie. @opmyna ['puHa. KpuBOJIMHENHBIE HWHTErpajbl, HE 3aBHUCAIIME OT MYTH
uHTerpupoBanus. [loTeHunanpHas QyHKIUMSA, OTEeHIHAIbHOE noje. [loHATHE MOBEPXHOCTHOTO
uHrerpana. [loTok BekTopa yepe3 moBepXxHOCThb. Teopema ['aycca-Octporpanackoro. @opmynna
Crokca.

3 CEMECTP
1. Iuddepenumanbrble ypaBHEHUs IEPBOTO MOPSAKA.

I[I/I(I)(I)CpCHI_II/IaHBHBIe YpaBHCHUA: MOPpAIOK, peuIcHue, TCOpEMa CYIICCTBOBAHUA n
CAMHCTBCHHOCTU PCILICHHA. 33.,[13‘{3 Komiu. YPaBHCHI/IH C pasgciromuMnucsa MNMEpeMCHHBIMU.



Onnoponnsie auddepeHnnansupie ypaBHeHUsA. JIuHewHble auddepeHnaibHble ypaBHEHUS
NIEPBOTO MOPSIIKA. Y PaBHEHUS B MOJHBIX U depeHranax. HTerpupyromuil MHOKUTE.

2. Muddepenunanbupie ypaBHEHUSI BTOPOTO M N-TO MOPSAKA.

Juddepenunanbaple ypaBHEHHS BTOPOTO MOPSAAKA, JONYCKAIOUIME IOHM)KEHHE MOpsAKa.
Jluneitapie quddepeHnnaIbHbie YpaBHeHHUS BTOporo nopsiaka. CeolicTtBa penieHuid. JInHeiHas
He3aBUCHUMOCTh QyHKImMi. Onpenenurens Bporckoro. CTpykTypa o0IIero pemeHus JMHEHHOTo
muddepeHraIbHbple  YpaBHEHUS BTOPOro mopsaka. DyHaaMeHTalbHas CHUCTEMa peIleHU.
Jluneitnble ogHOponHbIe MU GdepeHInaTbHble YpaBHEHUSI BTOPOrO MOPSJIKA C MOCTOSHHBIMH
kod(ddumenTaMu: mocTpoeHue odiero pemieHus. Meroa Diinepa. JIMHelHbIE HEOHOPOIHbBIC
muddepeHIanbHble YpaBHEHHsI BTOPOTO MOPSIIKA ¢ MOCTOSHHBIMU Kodpdurmenramu. Ob61ee u
YaCTHOE peIleHUs] HEOAHOPOIHBIX ypaBHeHUH. JluHeinble quddepeHnnaibHble YpaBHEHUS N-TO
MOpsJIKA: CBOMCTBA PEIICHUM, TEOPEMBbl O CTPYKType OOILEro pelieHus, METOJ| Bapualuu
MOCTOSHHBIX. JIuHelHble nudGdepeHInanbHble YPaBHEHUS N-TO TOPSAKAa C TOCTOSHHBIMU
KodddumeHTaMu. AJTOPUTM ITOCTPOCHHUSI OOIIETrO pelIeHHS.

3. Cucremsl quddepeHnranbHbIX ypaBHEHUH.

Cucrembl auddepeHInanbHBIX YpaBHEHHH IEPBOrO MOpsJKa: OOIIMe TMOHSTHSA, TeopeMa
CYIIECTBOBAHHS U €IMHCTBEHHOCTH 001Iero pemeHus. CucteMbl THHEHHBIX qudQepeHnnanbHbIX
YpaBHEHUH MEPBOIO IMOpsJIKA: MHTETPUPOBAHUE METOJOM HCKIItoueHUs. CHCcTeMbl JTMHEWHBIX
QG epeHnaIbHbIX YPaBHEHUH TIEPBOTO MOPSIKA: CBOWCTBA PEIICHUH, TEOPEMBI O CTPYKTYpE
o0IIero pemeHusi, MeTOJA BapualMM MOCTOSAHHBIX. CHCTEMBl JIMHEHHBIX OJHOPOAHBIX U
HEOJHOPOAHBIX AU(depeHInanbHbIX YPaBHEHUN ¢ IOCTOSHHBIMU KO3 pULineHTaMu. D1eMeHTbI
TEOPHH YCTOMYUBOCTH. METOIBI YNCIIEHHOTO perieHns auddepeHnnanbHbIX ypaBHEHUH.

4. YucnoBbie U GYHKIIHMOHATBHBIC PSAJIBL.

YucnoBele psisibl: OCHOBHBIE MOHSTHS, CBOWCTBA CXOJSIIMXCS PAIOB, HEOOXOAMMBIA MpPU3HAK
cxonuMmoctu. I'apMmonmyeckuii psan. Paner  Jdupuxime. IlpusHaku cpaBHEHHsS pAIOB €
noJoXkUTeNbHbIME wieHaMu. [IpusHak [lanamOepa. MHTerpaibHblii U paJuKaibHbIM MPU3HAKU
Kommu. 3nakodepenyromuecs: psiapl: npusHak JleiiOHuia. 3HaKONIEpEMEHHBIE PSJIbl: TOHSATHUS
a0COJIFOTHOM U YCIIOBHOM CXOJIMMOCTH, MPU3HAK aOCOTIOTHON CXOIUMOCTH, CBOHCTBA aOCOIIOTHO
1 YCJIOBHO CXOASILUXCS PSJOB.

@DyHKIIMOHANBHBIE Ps/Ibl: OCHOBHBIE MOHATHSA, 0071acTh CXOAUMOCTU. CTENeHHbIe PSAbL:
panuyc, MHTepBaj, o0nacTb cxoauMocTu. CBoiicTBa cremeHHbIX psnoB. Psanel Teitnopa u
MakJsopeHa: cBOICTBa, YCIOBHE CXOJIUMOCTH psifia K UCXOJHON (PYHKIIMH, OCHOBHBIE Pa3I0KEHUS.
Paznoxxenue ¢pynkiuu B psag MakiopeHa ¢ TOMOIIBIO OCHOBHBIX pa3JIoKeHUH. [ TaBHOE 3HaUCHME
¢byHkuu. OxBuBajeHTHble (yHkuuu. Ilpumenenue psgoB Teinopa u Maknopena s
BBIUNCJIEHUS TIPEEIIOB.

5. 3akiroueHue.

Hcnonp30BaHne MaTeMaTHYECKUX METOJIOB B HpaKTHQCCKOﬁ ACATCIIBHOCTH.



4. O0beM y4eOHOH JUCHUIIINHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujabl yueOHoii padoThI 3a4. ef./ 3a4. el1./ 3a4. el1./ 3a4. eq1./

aK.yac aK.yac aK.yac aK.yac
Oo0mas TPYAOEMKOCTb
AUCHMILIHHBI TI0 Y4eOHOMY

14/504 5/180 3/108 6/216
TIaHy
AyIUTOpHBIE 3aHSITHS: 5,3/192 2,22/80 1,77/64 1,77/64
Ulekruu (JIek) 2,65/96 1,34/48 0,88/32 0,88/32
[TpakTH4eckue sanatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTesibHasi padora (CP): 6,7/240 1,78/64 1,23/44 3,23/116
Bujx xoHTpOJIN: JK3aMeH- JK3aMeH-

2/72 3auer

JIK3aMeH/3a4eT 1/36 1/36

AHHOTanus padoyei nporpamMmmsl aucuunanabl «Audpopmaruka» (b1.5.6)

1. Heawb 0a30BbIX 3HAHUH O

I/IH(i)OpMaHI/IOHHI:IX TEXHOJIOIUAX, a TaKXeE YMGHI/Iﬁ U MNPAKTUYCCKUX HABBIKOB B objacTu

AUCHMILVIMHBI -  TpuoOpeTeHue COBPEMEHHBIX
MH(OPMATUKH, UCTIOIb3YEMBIX IIPH PEIICHUN HAYYHBIX U MPAKTHUYECKUX BBIYUCIUTEIbHBIX 3a/1a4
CTYJEHTAMH BCEX CIELIMAIBHOCTEN.

2. B pe3yabTare M3y4yeHus AMCHUILINHBI 00y4YaloLIUIics 10 NporpaMMe 6akajaBpuaTa
JOJIZKeH:

Obnadams crnenyromumu obmenpodeccuonanbabiMu (OIK) komneTeHIUAMU:

— BJIaJICHUEM TOHMMAHHS CYIIHOCTH W 3HAYCHUS WH(POPMAIMU B Pa3BUTHU COBPEMEHHOTO
MH()OPMAIIMOHHOTO 00IIECTBa, OCO3HAHMS ONTACHOCTHU U YIPO3bI, BOSHUKAIOIIMX B 3TOM Mpolecce,
CIIOCOOHOCTBIO COOITI0IaTh OCHOBHBIE TPeOOBaHMs HH()OPMALTMOHHOI 0€30MaCHOCTH, B TOM YUCIIE
3aIIUThl rocyaapcTBenHou Taiftibl (OITK-4);

3namo:
- cBOlicTBa MH(pOpMaIUHU, CIOCOOBI €€ XpaHEeHUsI U 00pabOTKH;
- CTPYKTYPY, IPUHIUIIBI pabOThl 1 OCHOBHBIE BO3MOXXHOCTH DBM;



TOMOJIOTHIO U apXUTEKTYPY BBIUMCIUTEIbHBIX CETEH;

NPUHLMIIBI a[peCalliy [10JIb30BaTEIeH, KOMIBIOTEPOB U PeCypcoB B ceTu MHTepHeT;
pasznuuath 1 pacmudpoBeiBaTh [P — agpec, JOMeHHOE UMSI KOMIIBIOTEPA;

a Tak)ke BIAJETh HaBBIKAMU CAMOCTOSATEIIBHOTO PEIICHHS 3a/1a4 Ha KOMIBIOTEPE, BKIIIO -
qalone MOCTaHOBKY 3a/ayH, pa3padoTKy aJropuTMa U OLEHKY eTo 3(pPeKTHBHOCTH;
- CTPYKTYpY, HPUHIHUIBI paOOTHl U OCHOBHBIE BO3MOXHOCTH DBM;

OCHOBHBIC THUIIBI AJITOPHUTMOB, A3BIKHW IIPOTPaMMUPOBAHUA,

CTaHAAPTHBIC ITPOTrpaMMHBIC oOecreueHus CBOCH HpO(l)eCCHOHaHBHOfI JACATCIBbHOCTH,

AJTOPHUTMBI PCIICHUS HEJIUHCHHBIX YPaBHCHHH;
- QJITOPUTMBI OJTHOMEPHON ONTUMU3AIUY;
Ymemn:
- IMCaTh ¥ OTJIAKUBATH porpamMMbl Ha VBA 110 pa3paboTaHHBIM allrOPUTMAaM;
- IPUMEHSTH METO/Ibl MATEMAaTUYECKON CTATUCTHKY JJIsI PEIICHUS] KOHKPETHBIX 33]1a4;
- KCIOJIH30BAaTh AKEThI IPUKIIAIHBIX IIPOTPaMM MPH JaJIbHEHIIIEM 00YICHUH U IIPAKTHYE-CKON
JIEATENHHOCTH.
Brnaoemw:
- HaBBIKAMHM CAMOCTOSTEIBLHOTO PEIICHUS 33aJa4 Ha KOMIIbIOTEPE, BKIIOYAONINE
MOCTAHOBKY 3a7add, pa3pa0dO0TKy aJropuTMa U OLEHKY ero 3()QEeKTUBHOCTH METOJaMU
MaTEeMaTHYECKON CTATUCTUKHU I 00paOOTKH IKCIICPUMEHTA;

- MCTOAaMU pcajin3alliv aJITOPUTMOB Ha KOMIIBIOTECPAX.

3. KpaTkoe cojep:kaHue U CUHUIITUHBI
3.1. ApXHUTEKTypa KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CETEH:

. WCTOPHS Pa3BUTHS BBIYUCIUTEIHHOW TEXHUKUA W TIEPCOHAIBHBIX KOMITBIOTEPOB.
KpaTkas uictopusi pa3BUTHSI BBIYMCIUTENBHON TEXHUKU U MEPCOHANBHBIX KoMmbioTepoB (I1K).
Brruucnurensnas mammaa @ou-Helimana u mamuna Triopunra. Pazpaborku Hop6epra Bunepa;

. apxurekrypa [IK, anmapathnbie cpencrsa IIK. Hcnonb3yemble CUCTEMBI CHUCIICHMS,
AJIEMEHTHl MareMatuyeckoil soruku. OOmee mnpenctaBieHue o [IK u ux BO3MOXKHOCTSIX.
OynknuoHanpHass cxema IIK, warucrpansHO-MOnynbHBIM —npuHOUN rnocrtpoenus 1IK.
Amnmnaparssle cpenactsa [1K: mukponpoueccop, onepaTuBHas U K311 MaMATh, BHEIIHSAS MMaMATh,
IIMHBI aJpeca, KOMaHA W JAaHHBIX, TaKTOBBbIM reHeparop. IIpMHIUN OTKPBITONH apXHUTEKTYpHI:
cUCTeMHas IInHa, pa3psaaHocTs. [lepudepuiinsie ycrpoiictsa I1K: knaBuarypa, Mblllb, MOHUTOD,
npunTep U ap. OcoOEHHOCTH MpEeACTaBICHUs JaHHBIX Ha MalIMHHOM ypoBHe. IIpenmymiectBa
UGPOBOro TMpeICTaBlIeHUs] HHPOPMALUU Nepel AaHAIOTOBBIM IPEJICTABIEHUEM: BBICOKOE
KayecTBO 3allUCU U OTOOpakeHUs HMHQOpPMAIMM, MPOCTOTAa W HAJEKHOCTh TyOIMpOBaHUS
(xomupoBanus) wHboOpMamuu Oe3 TmoTepu KadecTBa. CHCTEMBI CUWCICHUS (JecATUYHAS,
JBOMYHAsi, BOCbMEpHYHAs, IIECTHAJALIAaTepUyHasi), MpaBWiia IEepeBoJa U3 OJHON CHUCTEMBI B
JIPYTy0. OJEMEHTHl MAaTeMaTHUYeCKOW JIOTHKW: TOHATHS (OPMAIBHOW JIOTUKH, OCHOBHBIC
JIOTHYECKHE onepaluu U GopMyJbl, Joruueckue ocHoBbI padboTsl [1K;

. KOMIIBIOTEPHBIE CETH: TOIOJIOIMH CETEN, UX XapaKTepUCTUKHU. KommbroTepHas ceTh
- COBOKYIHOCTh KOMIIBIOTEPOB U PA3JIUYHBIX YCTPOWUCTB, 00ECIEUNBAIOIINUX NHPOPMAITMOHHBII
o0OMeH MeXIy KOMIBIOTEpaMH B CeTH 03 HCHOJIb30BaHUS KaKUX-IHOO MPOMEKYTOUHBIX



HocuTene mHpopManuu. Tomojmoruu cerei: 3Be3aHas, IMIMHHAsS, KoyblieBas. CeTH 3aKpBITOTO
TUIA: JIOKAJbHbIE U pacHpe/lesieHHbIE CETH, KOpropaTUBHbIE ceTH. [IporpaMMHO-TEXHUYECKOE
oOecrieueHue: ajganTep, KOTOPBIA yIpaBisieTcsl CHELMAIbHOM IporpaMmol JipailBepom;
ONEpallMOHHAs CHUCTEMa, YIpaBJAOUIas KOMIIBIOTEPOM, IPENOCTABISIOIIUM  PECYPCHI;
IPOTOKOJIBI - OCOOBIE S3BIKM, HA KOTOPHIX OOMEHHMBAIOTCA MH(OPMAIMEe KOMIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'mo6ansubic cetu pasnuuHoro macimrada (WAN —Wide Area Net, MS
Network wu Internet). Bo3mokHoctu cetm WHTepHer. DnekTponHas modrta. Jloctym k
uH(popMallMOHHBIM pecypcaMm. Cucrema TenekoH(epeHIMil. Anpecanus U TMPOTOKONBI B
WHuTepHer;

. MYJIbTHUMEANA — JUAIOTOBAass KOMITBIOTEPHAsI CUCTEMa, 00CCIIeUMBAOIAsi CUHTE3
TeKCTa, rpaduKy, 3ByKa, peuyd M BHAEO. YCTpolcTBa MysbTuMenua. TpeOoBaHusA K
MYJIbTUMEAUMHBIM CPEICTBAM KOMIIBIOTEPOB. PaciiupeHHble BO3MOXHOCTH 00paOOTKH,
npeoOpa3oBaHusi, CHHTe3a MH(OpManuu  (KOMIBIOTEpPHas  aHUMalus, MoAupUKanus
n3o0paxkeHui, TpexmepHas rpaduka). MynbTumenuiiiple nporpaMmsel.  [Iporpammbl
pelaKkTUpOBaHMs, MOHTaXa 3ByKa M BHUAEO. Buaeo-pemaktopbl, Momynu crerd(QexTos,
MOHTaXKHBIC CTYAMHU. DJCKTPOHHBIC Tpe3eHTalu (OCHOBHBIC Bo3MokHOCcTH MS PowerPoint),
9Talbl CO3JaHUs NPE3eHTALUN, CTPYKTypa Mpe3eHTaluil U 0cOOEHHOCTH paboThI ¢ PEJAKTOPOM.

3.2. [IporpammHoOe obecrieueHue:

. CTPYKTYpa ONEpAIMOHHBIX CHCTEM, MAaKeThl MPHUKIATHBIX Mporpamm, Microsoft
Office. Knaccudukanus mporpaMMHBIX cpenctB. CHCTEMHOE W TMPUKIAJHOE MPOTPAMMHOE
obecnieuenue [1K. O630p onepannonnsix cucteM (OC). [Ipunnume! coznanus u coctaB OC: siapo,
untepdeiic, npaiiBepel. Kpatkas xapakrepuctuka WINDOWS, wMoaynpHBI OpUHIUI
noctpoenus. Cpenra WINDOWS: okHa, ux 37eMeHTbI, paboTa B MHOTOOKOHHOM pexxkume. Paborta
¢ oovekramu WINDOWS. Spnbiku u pabora ¢ Humu. Ilanku: coznanue, nmeperMeHOBaHUE;
KOINMPOBAHUE U NepeMellieHue 00BEKTOB (IaroK U SIPJIbIKOB), yaaneHne o0bekToB. Kop3una u ee
HazHaueHue. Hactpoiiku WINDOWS: nata m Bpems, HacTpoliKa MBIIIM, SKpaHa. DJIEMEHTHI
texHnueckoro cepsuca IIK: ycTaHoBKka onepanmoOHHON CHCTEMBI, CO3[JaHUE WHIUBUIYAIbHOMN
OTEpPAllMOHHOMN CpeJbl IMOJIb30BaTeNsl, MOJAEPKKA LEIOCTHOCTH MH(GOpMAllUU, PACHIMPEHUE U
MoOJIepHH3aIUsl KOHPUTYpallUK alfapaTHRIX U MPOTPAMMHBIX CPEJICTB

. TekcroBslii penakrop WORD, penaktopsl MaTeMaTHUECKHX W XHMHYECKUX
¢dopmyn. OCHOBBI UCIIOJIB30BAaHUS MTPOrpamMM OOIIero Ha3HauYeHUs (KpaTKuil 0630p) Ha mpUMepax
TekcToBoro penakropa WORD, penakropoB MareMaTHUYEeCKMX M XUMHUYECKUX (OPMYIL
OcoOenHoctu TekctoBoro penakropa WORD. Bon u pegaktupoBanue tekcra. Konuposanue u
nepemMenieHre o0beKToB, padboTa ¢ Tabnuuamu. Beidop Buaa, pasmepa mpudra, GopMaTupoBaHue
cuMBOJIOB U a63arieB. KonupoBanue ¢opmara. OcOOEHHOCTH CO3/IaHHS CCBIJIOK, OTJIAaBJICHUH.
Co3naHue JOKYMEHTOB pa3iMuYHBIX (OpM (CTaHIAPTHBIX M HECTaHIApTHHIX). Vcnosib3oBaHue
pelaKTopa MaTeMaTH4eCKUX (OpMys B TEKCTOBBIX JOKYMEHTaX. Peaktop Xummuueckux ¢popmyi,
HazHaueHue M ocoOeHHocTH paboTel. KonmpoBanue xumuyeckux (opMya B TEKCTOBBIE
JTIOKYMEHTHI.

. Cuctema ymnpasnenusi 6azamu nanabeix ACCESS: co3manue monp30BaTeIbCKHX
CYBJ, ¢opmupoBanue 3ampocoB, otyeToB U ¢GopM. MHPopmanrionHsie cuctembl. CHCTEMbI
ynpaBieHus: OaHkamMu M 0a3amMM JaHHBIX. PensionHass Monenb AaHHbIX. CTpyKTypa 3amucH,
METO/bI JlocTyna K uHpopMmanuu. OOMEH AaHHBIMU C Apyrumu npuioxkeHusMu WINDOWS:



TEKCTOBBIMH PEIAKTOPaMHU U AJIEKTPOHHBIMH Tabiumamu. Pensunonnas 6a3a nanueix ACCESS.
['maBHOE OKHO, MEHIO KOMAaH/I, TaHEeIb MHCTPYMEHTOB. Co3/1aHuE U OTKPBITHE 0a3bl TaHHBIX. BBOJ
U peJaKkTUPOBAHUE JAHHBIX B PEXUME TaONHIBI U PEKHUME KOHCTpyKTOpa. DopMupoBaHuE
3alpOCOB. 3aMpOoChl MPOCThIE U MHOTOTAOIUYHBIE, 3aMPOCHI ¢ ycIoBUAMH. Co37aHIE OTYETOB U
dbopm. Texuosorus peanusamnuu npoctermx 3aaad cpeacreamu CYBJl ACCESS.

. Pemenue BeruncauTeNbHBIX 3a1a4 ¢ ucnonb3oBanueM EXCEL: o6paboTka Tabumil,
NOCTpOeHHE TpadUKOB W JUarpaMM, BBIYUCIIEHHE MATPUYHBIX BbhIpakeHH. Hasnauenwue
anektpoHHbIX Tabmun (MS EXCEL). Ocobennoctu Ttabmuunoro mporeccopa EXCEL u
UCIIOJIB30BAaHUE €T0 JJIS pelieHHs] MHPOPMALMOHHBIX U WHKEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AOcomioTHas ¥ OTHOCUTENBbHAs ajpecanus. BrlfeneHue sdeexk,
nepemenieHue no padbouemy aucry. Pacuer no popmymnam. Konuposanue popmyin. Ilocrpoenue
rpaduxoB. Pacuer ¢pyHKIIMOHATBHBIX 3aBUCUMOCTEN U OCTpOEHUE rpapruuecKkux u300pa>keHuil ¢
ucrionp3oBanueM craHgapTtHeix ¢GyHkuuid EXCEL wu  wMacrepa ¢ynknuid. Iloctpoenue
MOBEPXHOCTEH € MCIONIBb30BAaHUEM MacTepa auarpamm. Padora ¢ tabnaunamu. dopmarupoBanue,
opopmnenne Tabmum. YwucnoBele W moNb30Bareibckue (Qopmarel. CBOAHBIE TAOJMUIIBL
[Toctpoenue auarpamm. Pa3paboTka u peanuzanys IpoCTEHIINX AITOPUTMOB € UCIIOIb30BaHUEM
Bo3MoxkHOocTel! EXCEL (HaxoxaeHne MakCUMajJbHOro (MUHUMAJIBHOIO) 3JIEMEHTa BEKTOpa U
MaTpHULIbl, HAXOXXIEHHE CYMMbl JJIEMEHTOB BEKTOpa U MaTpUIlbl, BBIUMCICHHE MaTPUUYHBIX
BBIPOKCHHM ).

3.3. AIropuT™MbI 1 OCHOBBI IPOIPaMMHUPOBAHUS:

. AnroputMmsl, TUIbl anroputMoB. [lonstue anropurMa u ero coiictsa. CriocoOsl
3aIUCU AITOPUTMOB. MOAYIBbHBIN IPUHLMII [IOCTPOCHMS AJITOPUTMOB U IIPOTPaAMM.

. XapakTEpUCTUKHU  SI3BIKOB  NporpaMmMupoBaHus. (OCHOBHBIE CTPYKTYypbl H
IPUHLIMIIBI CTPYKTYPHOT'O IpOrpaMMUpoBaHus ninttoctpanus. CTpykTypHOE IporpaMMUpPOBaHUE,
ero ocobeHHocTu. TexHomoruss oO0BEKTHO-OPHUEHTHPOBAHHOIO IPOrpaMMHUpPOBAHUS; CBOMCTBA
A3BIKOB: HaclieZIOBaHUE, MHKAINCYIALUS, MONUMOpPu3M. [IOHATHUS S3BIKOB: KJIACChl U OOBEKTHI.
OBorOIMS U KIacCUPUKAIUS S3bIKOB IporpaMMupoBanus. [loHSITHS TpaHCIAINU, KOMIWISALNY,
UHTEpHpeTallvy, WX pa3auuus. ba3oBble anropuTMHuYecKue KOHCTPYKIMHU (CleloBaHHeE,
BETBJICHUE, TIOBTOPEHHE), HpUMepbl UX peanu3auuud. OCHOBHbIE KOHCTPYKLUHU S3BIKOB
IPOrpaMMUPOBAHUS. SI3BIKH IPOTPAMMHUPOBAHMSI BBICOKOTO YPOBHS.

. BpluncnaurenbHble  alrOPUTMBI M IPOrpaMMHBIE peann3anuu Ha VBA i
00pabotku mHpopmaruu [lpouecc pemenns 3amay Ha KoMmbloTepax. [IporpammupoBanue Ha
a3bike VBA: OCHOBHBIE omnepaTopsl si3blKa, Mpoueaypsl U pyHkuuu. PaspaboTka u peanuzanus
IOPOCTEHIINX aJIrOPUTMOB 00pabOTKM HHpopManuu (pelieHue 3agad C OJHOMEPHBIM U
MHOTOMEpPHBIM 00beMOM HH(popManuu). YucieHHble METOJbl aHajdh3a OJHOTO HEJIHWHEHHOro
YPaBHEHHUS: MOUCK KOpPHEH, pEelIeHHE 3aJaud OJHOMEPHON ONTHUMH3aLUU (HAXOXACHHUE TOYEK
MakCUMyMa ¥ MHUHUMyMa (GYHKIHMK). MeToJbl CTaTUCTUYECKOH 00pabOTKH pe3yabTaToB
M3MEpPEHUI OJHON BENMYMHBI: BBIYUCIIEHHE TOYEYHBIX (CpEeIHEro, NUCIEPCHM, CTaHJApTa) U
MHTEPBAJIBHBIX OLIEHOK CIIy4aliHOM BEJINYUHBI.

3.4. 3amura uapopmManun

ANTOPUTMBI 3Tl MH()OPMAITUN: METOBI 3aIIUTHI, KOMIIBIOTEPHBIE BUPYCHI U O0pb0a
¢ HuMHU. [loHsATHE O0E€30MacHOCTH KOMITBIOTEpPHOW HWH(MOpMAIMU: HAIEKHOCTh KOMIIBIOTEPA,



COXPaHHOCTh JAHHBIX, 3aIllUTa OT BHECEHUS W3MEHEHWH HEYNOJIHOMOYEHHBIMU JIMIIAMH,
COXpaHEHHE TaifHbI IEPETTUCKH B AJIEKTPOHHON CeTH. MeTOo/ bl pean3aliiy 3auThl HHPOpMAaILUu:
OporpaMMHBIE, amnmapaTHble, OpraHu3aluoHHbIE.  McTopus BO3HHUKHOBEHHS BHUPYCOB U
anTuBHpycoB. CrocoObl 3apa)keHHs, 3alUTHl U O00pbOBI ¢ BUpycamMu. OcoOEHHOCTH pPabOTHI
QITOPUTMOB BUPYCOB: PE3UACHTHOCTD, HOTUMOP(GUIHOCTH U camomnppoBanre. KoMmmpioTepHsie
BHUPYCHI, UX crenuduka u antuBupycHbie nporpammel (Kacmepckuii, Dr. Web, Avast, AVG).
CriocoObl mmM@poBaHud U Iepefadyd HH(GOpMaluu Ha JanbHUEe paccTOsHUS. OTKpBITBIA U
3aKpBITHIA KoK mudpoBanus. JlegparMmentanus aucka.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbt yueOHOM pabOThI B 3auetHbIX B akanem.
eIMHULIAX

yacax
O01asi TPY10€MKOCTh THCHHUIIJIMHBI 110 Y4eOHOMY 3,0 108
IUIAHY
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0 0
[Tpaktuyeckue 3ansatus (I13) 0 0
JlabopaTopnsbie 3ansatus (JI3) 1,33 48
CamocrosiTtesbHas padora (CP): 1,67 60
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIMHBI 1,67 60
Buj koHTpoJs: dK3aMeH/3aueT 3ayer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«®uszuka» (b1.b.7)

1. Heap aucuMnjaMHbl - NpUOOpPETEHHE CTYACHTaMU 3HAHUI MO OCHOBHBIM pa3jeliaM
(GU3KMKY U YMEHMIO IPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCHUIUINHAX.

2. B pe3yabTare M3y4yeHus AMCHUILINHBI 00y4Yal0IMiics Mo MporpaMmme dakajiaBpuara
JOJIZKEH:
Obnadams cnenyromumu odmmenpodeccuonanbubivMu (OIIK) komnereHIusAMH:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbaoctr (OTTK-1);

- TOTOBHOCTBIO HWCIIOJIb30BaTh 3HAHWUA O COBPEMEHHOW (M3MYECKOW KapTHHE MHpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHHH BEIIECTBA I TOHHUMaHUS
OKpY’Karomiero Mupa u sipenuit npupoisi (OI1K-2).

3name:

- @Hanecxne OCHOBBI M€XaHHKH, (1)I/ISI/IKI/I KoneOaHuii u BOJIH, DJICKTPUUYCCTBA U MarH€TU3Ma,
SJICKTPOANHAMUKH, CTaTHUCTUYECKOM (I)I/ISI/IKI/I U TCPMOANHAMUKH, KBaHTOBOM (bI/I3I/IKI/I;



- cMmblcl  (yHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, MPHUHIMIIOB M IOCTYJIaTOB; UX
(GbOpMyITUPOBKH U TPAHULIBI IPUMEHUMOCTH;

- CBf3p IIMPOKOTO Kpyra (U3MYECKHX SBICHUH C (pyHIAMEHTAIbHBIMH NPUHIUIAMU H
3aKOHAMH (PU3HKH;

- OCHOBHBIE METO/Ibl PEIICHHS 33/1a4 1O OMUCAHUIO (PU3NIECKUX SBICHHM;
- METOIbI 00PabOTKHU Pe3yNbTaTOB (PU3NYECKOTO IKCIIEPHUMEHTA.
Ymems:

-IIPUMEHSATh TEOPETHUYECKHE 3HAHMSI M SKCIEPUMEHTAIbHbIE METOAbl HCCIIECJOBAHUS MpU
perieHny TpodeCCUOHATBHBIX 3a/1a4;

-[IPOBOJUTH PAacy€Thl, OCYILECTBISATH aHAIW3 M HAa OCHOBE JTOrO JEiIaTh OOOCHOBAHHBIC
BBIBO/IbI;

- QHAJIM3UPOBATh PE3yJbTAaThl HAOMIOACHUN M HKCIEPUMEHTOB C MPUMEHEHMEM OCHOBHBIX
3aKOHOB U IPUHLUIIOB (PU3UKH;

- OmpeNeNsaTh XapakTep (U3NYECKUX TMPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAIbHOU
uH(pOpMaIUK IPU TOMOIIH rpaUKOB, TAOIUI U YpaBHEHHIA;

- MPEACTaBJIATh 00pabOTaHHYIO SKCIEPUMEHTAIBHYI0 M TEOPETHYECKYI0 WH(GOpMAaILUIO B
YCTHOM M MUCbMEHHOHN (pOopMe, B TOM UYHUCIIE C UCHOIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:
- HaBbIKaMU pabOThI C LIUPOKUM KPYToM (PU3NYECKUX TPUOOPOB U 000PYIOBAHUS;
- HaBbIKaMH 00OOCHOBAHHUS CBOUX CY)KJEHHUH U BBIOOpA METO/1a UCCIIEI0BaHMS;

3. KparTkoe coep:xaHue AUCUUINIUHBI:

Cemectp 2

Bgenenue

[Tpeamer dbuszuku. MeTopl GU3NIECKOTO UCCIEAOBAHUS: OMBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOopHsl.

1. dusnyeckre 0CHOBEI MEXaHUKHU

IIpeamer kuHemaruku. Ilepememenue, ckopocTh, YyckopeHue. KuHemarnueckue
XapaKTEPUCTUKH BpPaIIaTEIbHOTO JBWKEHHS. 3aKOHBI Hbr0TOHA. 3aKOH BCEMUPHOIO TATOTEHMS.
JIBrm>keHue Tena TEpPEeMEHHOM Macchl. 3aKOH BCEMHUPHOIO TATOTEHUS. JIBUMIKEHHE Tela
IepeMeHHON Macchl. Y paBHeHUs Metepckoro. @opmyia L{nonkoBckoro. Ypyrui 1 Heynpyruu
yaapsl mapoB. MOMEHT HWHEpUMH MaTepuajibHOW TOYKM M TBepAoro Ttena. KuHemarmka
rapMoHndeckux konebanuid. JuddepenunanbHoe ypaBHEHHE TapMOHHYECKUX KOJI€OaHUIL.
[TonsaTHe o0 3aTyXaloOUMX M BBIHY)XJIEHHBIX KoyieOaHusAX. BonHoBoe nBumxkeHue. BoiHbl
IIPOJIOJIBHBIE U ITONIEPEYHBIE.

2. OcHOBBI MOJIEKYJISIPHON (DU3UKH



DNeMEeHTHl TEPMOJMHAMHUKN U (pu3nueckor kuHeTHukH. MneansHblil Ta3. Pacnipenenenue
Bonpiimana u ero oOmedusudeckuii cmbici. PeanbHbiil Ta3. YpaBHenune Bau-gep-Baanbca.
Tepmoaunamuueckuii MeToq B (usmke. PaBHOBecHBIE cocTostHHMS. Hauama TepMoauHaAMUKH.
[{ukiel. DHTPOIUS M €€ CTaTHUCTUYECKOe ToJKoBaHWe. SBieHue mepenoca. Juddysus. 3akon
®uka. TermmonpoBogHOCTh. 3akoH Dypre. BHyTpeHHee Tpenue (Bs3kocTh). 3akoH HrroToHAa.

3. DnexTpocTaTHKa U MOCTOSHHBIN 3JEKTPUUECKUN TOK

3akon Kynona. Teopema Octporpanackoro-I'aycca. Jumons. JudnaexkTpuku B
AIIEKTPOCTATUYECKOM II0JIE.

Cemectp 3
1. DnekTpoMarHeTu3m

3akon Awmmnepa. 3akoH buo-CaBapa-Jlamnaca. Cwuina Jlopenna. MarseTuku.
DneKTpoMarHuTHast UHAYKIMs. Y paBHeHHe MakcBelia.

2. Onruka

Wutepdepennus BonH. Judpaknus BonH. [Tonspusanus BosnH. TemioBoe u3imydeHue.
3akon Kupxroda. 'mnoreza [Tnanka. KBaHTOBOE OO0BSICHEHHE TETUIOBOTO M3IydeHUs. DPPexT
Komnrona. Sinepuas mozens atoma. [Toctynatel bopa. Atom Bogopoaa o bopy.

3. DneMeHTHl KBaHTOBOU (pH3HKH

I'nnoresa ne bpoiursa. Bonnosoe ypaBHenue llpeaunrepa aiis CTaiuOHapHBIX COCTOSTHUM.
Omneiter LltepHa-I'epnaxa. Muorosnekrporsbsiii atom. Dddexr 3eemana. [lpunnun I[laymm.
KBanrtoBble craructuueckue pacnpezneneHuss bosze-Oitnmrelina nu ®depmu-/lupaxa. OOHOHBI.
3akonbl Jlebas u DifHiTeiiHA. XapaKTEpUCTUKU pa: 3apsl], Macca, SHEPTUs CBA3U HYKJIOHOB.
Anepueie peakuuu. OyHnaMeHTanbHbIE B3aMMOJCHCTBUS M OCHOBHBIE KJIACCHI DJIEMEHTapHBIX
YaCTHII.

4. O6beM yueOHOI TUCIUIIHHBI

Bcero 2 cemecTp | 3 cemecTp
Buawl yueoHoii padoThI 3a4. el1./ 3a4.en./ | 3a4. en./
aK.4yac aK.4yac aK.4yac
O6mast TPYA0EMKOCTH TUCIHHUILIMHBI 110 10/360 4/144 6/216
Y4eOHOMY ILIAHY
AyANTOpPHBIE 3aHATHA: 3,6/128 2,0/64 2,2/80
Jextuu (JIek) 1,35/48 0,88/32 0,88/32
JIabopatopHsie 3ausTus (J1ad) 0,9/32 0,44/16 0,44/16
Hpaxtirieckue  samstis 1,35/48 0,44/16 | 0,88/32
d13)
CamocrositenbHas padora (CP): 4,4/160 1,22/44 2.8/100
Bua xonrpos: 2172 JK3aMeH- | DK3aMeH-
IK3aMeH/3a4eT 1/36 1/36

AHHOTanugA padoyeil NPOrpaMmbl JUCUMUIIIIMHBI



«O0mas u Heopraunueckas xumus» (b1.5.8)

1. Heab AUCHUILIMHBI — TpUOOpETeHHE 3HAHUN U KOMIIETeHUUH, (opMUpOBaHHE
COBPEMEHHBIX TIPEJICTABICHUN B 00JIACTH TEOPETUICCKIX OCHOB XMMHUH.

2. B pe3yabTaTe udydeHus TUCHUILIMHBI 00yUYaONIUiics MO MporpaMmMe 6akajaBpuara
JOJIZKeH:

Obnadams CIETYIONTUMA KOMITCTCHIIHSIMU:

— CHOCOOHOCTBIO U TOTOBHOCTBIO HCITIOJI30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUTAH B Tipodeccuonanbhoi nesreabroctu (OITK-1);

— TOTOBHOCTBIO HCIIOJI30BaTh 3HAHUS O COBPEMEHHOW (M3MUYECKON KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMHM BEIECTBA Ui TOHUMaHUS
OKpYy»aroliero Mupa u siiieauit mpupozn (OI1K-2);

— TOTOBHOCTBIO MCMOJIb30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, IPUPOJEC XUMUUYECKON CBSI3U
B pa3IMYHBIX KjaccaX XUMHUYECKUX COCAMHEHUH MJii TMOHMMAaHHUS CBOWCTB MAaTe€pUajoB M
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpYykatoriiem mupe (OITK-3).

B pe3ynbrare n3ydeHus AUCIHUILTAHBI CTYICHT JTOJDKEH:
3name:
— 3JICKTPOHHOE CTPOCHUE aTOMOB U MOJICKYJL;

— OCHOBBI TCOpHUHU XHMHYECKOH CBSI3U B COCAUMHCHUAX PA3HBIX THUIIOB, CTPOCHHC BCUICCTBA
B KOHACHCUPOBAHHOM COCTOAHUU;

— OCHOBHBIC 3aKOHOMCPHOCTU MPOTCKAHUSA XHUMUUYCCKHUX IMPOLCCCOB U XAPAKTCPUCTUKHU
PABHOBCCHOI'O COCTOSAHUSA,

— METO/Ibl OIMMCAHUSI XUMUYECKUX PABHOBECHI B PACTBOPAX 3JIEKTPOJIIUTOB,
— CTPOEHUE U CBOMCTBA KOOPIUHAIIMOHHBIX COCIMHEHHUM.
yMeTb:

— BBIIIOJIHATE OCHOBHBLIC XHMHWYCCKHUC OICpalr, OIPCACIIATL TCPMOAWMHAMHNYCCKUC
XApPaKTECPUCTUKU XUMHUYCCKUX peaKuHﬁ 1 PaBHOBCCHBIC KOHICHTPAIMXU BCUICCTB,

— HCIIOJIB30BAaTh OCHOBHBLIC XWMHYCCKUEC 3aKOHBLI, TCPMOAMHAMHUYCCKUC CIIPABOYHBIC
JaHHBIC JIS pCIICHUSA HpO(I)CCCI/IOHaJIBHBIX 3aaa4,

— MPOTHO3UPOBATh BIMSHHUE PA3NUYHBIX (AaKTOPOB HA PABHOBECHE B XUMHYECKHX
peaKkuusx.

BJAACTh:



— TCOPCTHUUYCCKMMU MCTOAaMH OIIMCAHUA CBOMCTB IIPOCTBIX M CJIOXHBIX BCHICCTB Ha
OCHOBC DOJICKTPOHHOI'0O CTpPOCHUA HUX aTOMOB H IIOJIOXKCHUA B HepHOHH‘IGCKOﬁ CUCTEMC
XUMHUYCCKUX 3JIEMCHTOB,

— DKCIEPUMEHTAJbHBIMU METOJIaMU OMPEJCIICHUS HEKOTOPBhIX (PU3UKO-XUMUYECKUX
CBOMCTB HEOPTaHUYECKUX COCIMHEHHUM.

3. Kparkoe cogepxxanne JUCHMIIIHHBI:
CrpoeHune aTOMOB M IEPUOINYECKHI 3aKOH.

BonHOBBIE CBOHCTBA MarepHalbHBIX OOBEKTOB. YpaBHeHue ne bpoins. CooTHomieHue
HeonpeneneHHocTel ['elizenOepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuu Llpenunrepa.

CoBpeMeHHas (HOopMyJIHPOBKA NIEPHUOIUUYECKOTO 3aKoHa. [lepromnyeckas cucreMa u ee CBs3b CO
CTPOCHHEM aTOMOB. 3aIlOJIHEHHE JJICKTPOHHBIX CIIOEB W 000JOYEK aTOMOB B IEPHOIUYECKON
cucreme sneMmeHToB J[.M. MenneneeBa. CTeneHM OKHCICHUSA. BaXHEWIIME OKUCIUTEIN H
BOCCTAaHOBUTCIIHN. Baxueiinme CXEMBI IMpeBpalICHUA BCIICCTB B OKHUCJINTCIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHIX.

XuUMHUECKas CBS3b U CTPOCHUE MOJIEKYIL.

KoBaneHnTHast cBSi3b, OCHOBHBIE MOJOKEHUS METOJA BAJEHTHBIX CBs3ed. PaccMoTpeHue cxem
MEepEeKphIBaHUSI AaTOMHBIX opOuTaneid mpu oOpa3oBaHUM CBsize B MoJiekyidax. OCHOBHBIE
MOJIOKEHUS MeTOo1a MOJIeKYJIIpHBIX opouTtaineit (MO JIKAO). O0miue cBeieHus: 0 KOMITIEKCHBIX
COCIMHEHUSX, UX CTpoeHHE. MEXMONEeKyIsIpHas U BHYTPUMOJIEKYJIApHAs BOJAOPOJHAS CBA3b.
Honnast cBsi3b Kak MpeAeNbHBbIM cioydall KOBaJICHTHOH cBs3u. OOmume mpeacTaBleHUus o
MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUM: OPUEHTAUMOHHOE, HWHIYKLIMOHHOE, JUCIEPCHOHHOE
B3aUMOCHCTBHS.

9HepFeTI/IKa peaKHI/Iﬁ U XUMHUYECKOC PABHOBCCHUC.

[ToHATHE © XUMHUYECKOW TEepMOAMHAMHUKE, TEPMOJMHAMUYECKHE (DYHKIMH COCTOSHUS
(xapaktepuctuueckue (GyHKIMHM). XHUMUYECKOe paBHOBecue. VICTUHHOE M Kaxylleecs
paBHOBecHs. KOHCTaHTa XMMHUYECKOTO paBHOBECHS. DIEKTPOXUMHUUECKHE IIPOLECCHI, TOHSATHE 00
AJIEKTPOJHBIX NOTEHIHMANax. OJEKTPOJBIKYIIAs CHUJIa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¥ KpUTEPUM CaMONIPOU3BOJIBHOTO IIPOTEKAHUS IIPOLIECCOB.

PaBHOBecus B pacTBOpax

[Tpoueccsl, conpoBokaarone o0pa3oBaHUe KUIKUX UCTHHHBIX PAaCTBOPOB HEAIEKTPOJIUTOB U
ANIEKTPOJIUTOB.  ACCOLIMMPOBAHHBIE M  HEACCOLMUPOBAHHBIE  ANEKTponuThl.  CTerneHb
muccoruanni. KoncraaTa nucconuanuyu. PaBHOBecHE B CHCTEME, COCTOSIIECH W3 HACBIIICHHOTO
pacTBOpa MaJlOpaCTBOPUMOIO BJEKTPOJIUTA U €ro KpHUCTaIoB. PaBHOBecue B pacTBOpax
KOMILJIEKCHBIX CO€/IMHEHUI. PaBHOBECUE ArCcOMAIK BO/Ibl, HIOHHOE TPOU3BEEHUE BOABI U €r0
3aBUCUMOCTB OT Temnepatrypsl. [lkama pH. I'maponus coneit.

CKopocTb peakiuil U KaTaaus.

IToHsiTHE 0 XUMHUYECKON KMHETHKE. OﬂHOCTaHHﬁHBIC H CJIOKHBIC pCAKIIUU. 3akoH IICIZCTB}GOH.IPIX
macc. Koncranra CKOpPOCTH pCaKIHU. MOJ'ICKYJ'ISIpHOCTL U TOPAAOK PCaAKIUU. 3aBHCHMOCTD



CKOPOCTH peaklUd OT TEeMIEpaTyphl; SHTAIbIMS aKTHBAIMU. | OMOTEHHBIM W TeTepOreHHBIN
KaTajus.

4. O0beM y4eOHOI U CHUITHHBI

1 cemectp
Bunast yueOHoIi paboThI
B 3au. en. B akan. gacax

O01mas TpyA0eMKOCTb I CHUILIHHBI 110 y4eOHOMY 7 259
IUIAHY

AyIMTOpHBIE 3aAHATHS: 3,11 112
Jlexiuu (JIek) 1,33 48
[TpakTaeckue 3arstus (I13) 0,89 32
JlaGopaTtopusie padoTs (JIP) 0,89 32
CamocrositesabHasi padora (CP) 2,89 104
CamocTosATeIbHOE U3YUYECHHE PA3/IeI0B JUCITUILIHHBI 2,89 104
Buja koHTpOJISI: IK3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMMbl JUCUUIIIMHBI

«Opranunveckas xumus» (b1.5.9)

1. He.]'lb JAUCHMIIJIMHBI — ano6peTeHHe CTYACHTaMHA 3HaHUH O CTPOCHUHN OPTaHUYCCKUX
COCHHHCHHﬁ, OCHOBHBIX XMMHYECKHUX CBOMCTBAX Pa3JIMYHBIX KJIIACCOB OPraHUYCCKUX COEeIUHEHUI
" MCTOAAX UX IMOJYUCHUS, KaK IPOMBIINIJIICHHBIX, TaK U J'Ia60paTOpHBIX.

2. B pe3yabrare H3yYeHUs] AUCHMILUIMHBI O0y4alIIMiicsi MO NporpaMmme
0akajaBpHuaTa JOJIKEH:

Obnaoams cnepyromumu o0mekynsTypHbiMu (OK) u obmenpodeccnoHalbHBIMU
kommereHnusmu (OITK):

—  CIIOCOOHOCTPIO M TOTOBHOCTBIO  HCMOJb30BaTh  OCHOBHBIE  3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCIUILINH B podeccroHanbHoM aestenbroctu (OITK-1)

— FOTOBHOCTBIO HCIOJIB30BATh 3HAHMS O COBPEMEHHOW (M3MYECKOl KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BELIECTBA Ul ITOHUMaHUSA
OKpy»Xaromiero Mupa u siieanit npuposl (OI1K-2);



— TOTOBHOCTBIO HMCIIOJIB30BAaTh 3HAHUS O CTPOCHUHU BELIECTBA, MPUPOAEC XUMUYECKOM
CBSI3U B PA3JIMYHBIX KJaccaX XMMUYECKUX COSAMHEHUH JIJIsl IOHUMaHUsI CBOMCTB MaTEpHAaJIOB
U MEXaHU3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAONIMX B okpyxaroiieM mupe (OITK-3).

3nams:

— TEOPETUUYECKHE OCHOBBI CTPOCHUSI M CBOMCTB Pa3IUYHBIX KIJIACCOB OPTraHUYECKUX
COEIUHCHMI,

— CIocoObI TOJYYCHHs] 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHECHU;

— OCHOBHBIC MEXaHU3MBI MPOTEKAHUS OPTAHMYECKUX PEAKIIHH;
Ymems:

— MNPUMCHATH TCOPCTUUYCCKUC 3HAHUA I CHUHTC3a OPraHUYCCKHUX CoeHHHeHHﬁ
Pa3JINIHBIX KJIACCOB;

— aHaJM3UpOBaTh M TMPEICKA3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX
COCIMHEHU;

— COCTaBJISATh CXEMbI CHHTE3a OPIraHMUYCCKUX COCAMHECHHM, 33 JaHHOIO CTPOCHHUS;
Bnaoemw:

— OCHOBaMHU HOMEHKJIATYPhI M KJIACCH(DHUKAIIMN OPraHUYECKUX COCTUHCHUM;

— OCHOBHBIMH T€OPETHYCCKUMH MPEICTABICHUSIMHI B OPTaHUICCKON XUMHUH,

— HaBBIKAMM OOOCHOBaHUSA paurOHAJIBbHBIX CII0C000B IMMOJIYYCHHA OpPTraHUuYCCKUX
BCIICCTB.

3. KpaTrkoe coaepkanue 11 CHUIITHHBI

HomeHnkiiaTrypa OpraHMdeckux coeIMHEeHMH. Teopuss XUMHUYECKOrO CTPOEHUs U
HacblleHHble yrieBopopoasl (YB). Ilpupoma xoBanentHoil cBsizu. @®opmynsl Jlbrouca.
dopmanbHbIl 3apsaa. OpdexTsl 3amectuteneil. IIpomexyTouHble COEIMHEHHS M YaCTHUIIbI
OPraHMYECKUX PpEeaKUMsIX. OHepreTudeckas auarpamMma peakiuu. MexaHu3sM peaklMH.
CrepeounsomMepusi, e BUIbI U 0003HAYCHHUS.

Amudarnyeckue coenuHeHus. HacelleHHble U HEHachllleHHble YB.  AunkaHsl,
[UKJIOAJIKAaHbl, AJKEHbI, aJKUHbI, MOJHEHBl (AMeHb). B KaxaoMm kiacce paccMaTpUBAOTCS
CJICAYIOIINE pa3/iebl: H30MEpHs, HOMEHKIIATYpa, pU3HMUECKUEe U XUMUYECKHE CBOMCTBA, CIIOCOOBI
nostydeHusi. MexaHu3Mbl peakuuii. JHepreTudecKas JuarpaMMa peakiuil.

ApOMaTI/IquKI/IC COCIMHCHNA. TCOPI/II/I ApOMATHUYHOCTH. COCI{I/IHGHI/IH OCH30JILHOTO pdaaa.

Wzomepus. Homenknarypa. CnocoObl monydeHus. XUMHUYECKUE CBOWCTBA. BrusHue
3aMecTuTeNnei B OCH30JbHOM KOJIbIIE HA HAMpPaBICHHWE U CKOPOCTh peaKluid dIEKTPOPUIHHOTO
3aMEILLIEHHUS.



["anoreHonpoun3BOaHEIE. Knaccudukanms. Howmenxkmnarypa. Anku- u
QUTHITAJIOTeHUIbl.apOMaTHYecKue  TajoreHuasl.  M3omepus. Homenkmarypa.  CrnocoObl
nonydeHus. [IpocTpaHCTBEHHOE M 3IIEKTPOHHOE cTpoeHue. dusnueckue cBoicTBa. Peakumu
HyKJIeO(bI/IJIBHOI‘O 3aMCIICHUA MW OTHLICIIJICHUSA. ITonsTue HyK.HeO(l)I/IJIBHOCTI/I U OCHOBHOCTH
peareHTOB. AMOUICHTHbIE HYKJI€O()UITbHBIE PEareHTHI.

DJIEMEHTOOPraHMYEeCKUE COCIUHEHUsA. Tumbl CBsI3é B AJIEMEHTOPraHUYECKUX
coequHeHUsIX. CriocoObl TONydeHUs] JTUTHI- W MAarHUHOPraHWMYECKUX COCTUHEHMH. Peakius
['punbspa, mMexanu3Mm. Peaknuu ¢ KapOOHWJIBHBIMH COCIMHEHUSMH. MaTepuaibl Ha OCHOBE
3JIEMEHTOOPTaHUYECKUX COCAMHEHUI.

Crnuptel. @Denomnbl. [IpocThie 3dupbl. OmoKcHUCOSAUHEHUS. AJBIACTHIBI, KETOHBI.
KapOoHoBBIe KHUCIOTHI U UX MPOU3BOJHBIE. B KakI0M Kiacce paccMaTpHUBAIOTCS CIEIYIOIINE
paszielnibl: U30MepHsl, HOMEHKIATypa, PU3ndecKue U XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTyUEHUSI.
MexaHu3Mbl peaKIui.

KapOoHOBBIE KHCIOTBI M WX TOPU3BOJHBIE. B KaXJIOM Kiacce paccMaTpUBAIOTCS
CIIeIyIOIINE pa3/iesbl: HK30MEpHs, HOMEHKIATypa, PU3NYECKUEe U XUMUYECKHE CBONCTBA, CIOCOOBI
MOJTy4YeHHs. MeXxaHU3Mbl peakiui.

ManonoBsiii 3¢up. Ilomyuenue. Crpoenue, CH-Kucnornocts. Peakiuu koHaeHcauu
MaJIOHOBOTO 3(pa M MAJIOHOBOH KHCIOTHI C aubJeTHIaMU. AMHUHOKHCIOTHI. JIMKapOOHOBBIC
KHCIIOTHI.

A3zotconepkamue coeauHeHus.  HurTpocoemunenus. AmuHBL. B KaxkaoM Kiacce
paccMaTpuBaIOTCS CISAYIOIINE Pa3eiibl: U30MEpHUs, HOMEHKIATypa, GU3NUECKUE U XUMUUYECKHE
CBOICTBa, CITOCOOBI ONy4eHUsl. MeXaHU3MbI peaKIUi.

A3a- 1 1Ma30COEINHEHU

[Tonydyenune nAMA30COENMHEHMM peakued AUa30TUPOBAHMSA: YCIOBUS IPOBEACHUS
peakuuu u MexaHu3M. @Pusznueckne CBOMCTBA. XuUMHUYeCKHe CBoicTBa. Ilonmydenue wu
[IPUMEHEHUE a30COCIUHEHUN.

4. O0beM y4eOHOH JUCHUILINHBI

Bunel yue6HoI paboTh B 3auerHbIX B akagem.
eIMHULIAX dacax

OO0mas Tpy10eMKOCTh JTHCIIUIIHHBI 10 Y4eOHOMY MJIAHY 8 288
AyauTOpHBbIE 3aHATHSA: 3,11 112
Jlexuuu (JIek) 1,33 48
[Ipaktuueckue 3ansatus (I113) 1,78 64
JIaGoparopus - -

CamocrosiTesbaas padora (CP): 3,89 140
Jlpyrue BUIbI CAMOCTOSITENBHON pabOThI 3,89 140




Bua koHTpOJIA: 3a4UeT / IK3aMeH 1 JK3aMeH
(36)
B ToM umciie mo cemecTpam:
2 cemecTp
OO0mas Tpy10eMKOCTh B ceMecTpe 3 108
AyaUTOpPHBIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Ipaktrueckue 3ausarus (I113) 0,89 32
JIaGoparopus - -
CamocrositesbHas padora (CP): 1,67 60
Jlpyrue BUIbl CaMOCTOSITENBHON paboThI 1,67 60
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver
3 cemecTp
OO0mas TPy10eMKOCTh B ceMecTpe 5 180
AyIMTOpHBIE 3aHATHS: 1,78 64
Jlexmuu (JIek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,89 32
JlaGoparopus - -
CamocrositesbHas padora (CP): 2,22 80
Jlpyrue BUIbl CaMOCTOSITENIbHON paboThI 2,22 80
Bupa xouTpoJsi: 3a4er / 3k3amMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI

«®u3nueckas xumus» (b1.5.10)

1. He.]'lb AUCHUIIVIMHBI — PACKpPBITh CMBICII OCHOBHLIX 3aKOHOB, YIPAaBJIAIOIIHUX XOJ0M

XUMHYCCKOIro Imponecca, 1mokKa3aTb obnacTu MIPUITOKCHUSA O3THUX 3aKOHOB W HAYYUTH CTYACHTA
T'paMOTHO NPUMCHATL UX MPU PCHICHUN KOHKPCTHBIX TCOPECTUUYCCKUX U MMPAKTUYICCKHUX 3a/1a4.

2. B pe3yabTrare wu3yYyeHMs JUCHUILIMHBI oOydamlumiics 10 Nporpamme

0akajlaBpUaTa J10JIKeH:

Obaaoams crnienyromumMu odmienpodeccruonanbHbiMu Komnetennusmu (OI1K):

- CIIOCOOHOCTBI0O M TOTOBHOCTH HCIHOJIb30BAaTh OCHOBHBIE 3aKOHBI

JMCIUILIAH B ipodeccnonanbHoi nesitenbaoctr (OTTK-1);

€CTCCTBCHHOHAYYHBIX




TOTOBHOCTBIO HCMOJB30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOW KapTUHE MHUpA,

MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BELIeCTBA JUIsi MOHUMaHUS

OKpY’Karomiero Mupa u sieHuit mpupost (OI1K-2);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE O CTPOCHHUH BEIIECTBA, IPUPOJA XUMUYECKOMN CBS3U B

pa3IMYHBIX KJAcCcaX XUMHYECKUX COCIUHEHHWH [JIs NMOHMMaHHUs CBONCTB MaTepUaloB U

MEXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).
3uams:

OCHOBHbBIC 3aKOHbl (U3NYECKON XUMHUM, B3aMMOCBS3b (U3MYECKMX M XHUMHUYECKUX
XapaKTEPUCTHK IIPOLECCa;

IYTH OIpPEeNICHUs] Ba)KHEHIINX XapaKTePUCTHK XHMHYECKOTO PpaBHOBECUS (KOHCTAHTBHI
paBHOBECHsI, PABHOBECHOT'0 BbIX0/1a MPOJYKTA, CTEIIEHU IPEBPALICHNS UCXOJHBIX BEIIECTB) U
BIIMSIHUS PA3TUYHBIX (PAKTOPOB Ha CMEIIEHNE XMMHYECKOTO PABHOBECHS;

YCIIOBUS YCTaHOBJIEHUs ()a30BbIX PABHOBECHH B OJHO- U MHOTOKOMIIOHEHTHBIX CHUCTEMaX,
BO3MOYKHOCTH pa3/ieJIeHUs CII0KHBIX CUCTEM Ha COCTABJISAIONINE KOMIIOHEHTHI;
TEPMOJMHAMHYECKOE ONMCAHNE CBOMCTB UACATBHBIX U HEUJCATbHBIX PACTBOPOB, IOIXO/bI K
HaXO0XKJCHUIO MapLUUAIbHBIX MOJIAPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpA.

Ymemn:

NPUMCHSTh TEOPETUYCCKHE 3HAHWS © OKCIICPUMEHTAIBHBIC METOMBI HCCIICIOBaHUS
(U3HYECKON XUMUU TIPU PEIICHUH MPO(ECCHOHAIBHBIX 33/1a4;
IPOBOJUTH TEPMOAMHAMUYECKUE PACUETHI, OCYIIECTBIISITh aHAIM3 M Ha OCHOBE ATOTO JIeJIaTh
000CHOBAHHbBIC BEIBOJIBI,
Npe/ICKa3bIBaTh U HAXOJIUTh ONTHMAJbHBIC YCIOBHUS MPOBEACHUS XUMUYECKOTO Tpoliecca ¢
IEJIBIO TIOJYYCHUSI MAKCUMAaJIbHO BO3MOXKHOTO BBIXO/Ia HHTEPECYIOIIETO MPOIYKTa;
IPEJICTaBIATh JaHHbBIC Ja00PaTOPHOIO MCCiIeI0BaHusA B rpaduyeckoil hopMe M Ha OCHOBE
MOJyYEHHBIX 3aBHCHUMOCTEH OMNpEAeNsiTh COOTBETCTBYIOIIME TEPMOAMHAMHYECKHE U
KMHETUYECKUE XapPaKTEPUCTUKNA XUMHUECKON CHCTEMbI U XUMHUECKOTO TIPOIIecca;
MPOBOJNTH AHAJIN3 M KPUTHYECKH OIEHWBATH IMOJYYCHHBIC JKCIIEPHUMEHTAJIbHBIC NaHHBIC,
000011aTh 1 1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemsy:

KOMIIJIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJOB (U3NYECKOH XMMHUHU Ui peleHHs
KOHKPETHBIX MCCIIEI0OBATEIbCKUX 3a/1a4;

HAaBBIKAMM OIIPEIEIICHUS COCTOSHUS DPABHOBECUS M CaMOIIPOM3BOJIIBHOIO HaIlpaBIICHUS
XUMHYECKOI0 IPOIIECCa;

nprueMaMyd 0oOpabOTKM MOJyYEHHBIX OIBITHBIX JAHHBIX JJIS1 BBISABICHUS U YCTaHOBJICHUS
B3aMMOCBSI3€H MEXIy TepMOAMHAMUYECKUMHU CBOMCTBaMH U (PU3MUECKUMH NapaMeTpamu
polecca;

3HAHHUSMU OCHOBHBIX 3aKOHOB (PU3MUECKON XUMHH I COAEpKaTelbHOM HHTepIpeTaluu
TEPMOJAUHAMUYECKUX PACYETOB;

3. Kpartkoe cogep:xaHue TUCUMILIHHBI



XuMunuyeckasi TepMOJIMHAMHUKA. 1-b1i U 2-01 3aKOHBI TEPMOJIMHAMHUKH, TOcTyat [1nanka.
B3anMocBs3p TEIIOTH, pabOThl U M3MEHEHUS BHYTPEHHEH 3HEPruH B MPOLECcax C y4yacTHEM
uaeanbHOro rasza. TermmoémkocTs TBEPABIX. KHUIKMX M ra3000pa3HbIX BEIIECTB. TepMOXUMHUSL.
Breruncnenue TeroBbIX 3(PGEKTOB XUMHUYECKHX PEaKIHid, MPOIeccOB (a30BBIX IMEPEXOI0B,
pacTBOpeHHs M JpPYruX (U3NKO-XUMHUECKUX IpoleccoB. OHeprus [ubOca u sHeprus
['enpMrosipiia Kak KpPUTEpUU HAMpaBlIEHUS XUMHYeckoro mporecca. Pacu€r abcomoTHON
SHTPONMH. XUMHUYECKOE paBHOBecHE. KOHCTaHTa XMUMHUECKOTO PaBHOBECUS M METObI €€ pacuéra
U SKCHEPUMEHTAIBHOIO ONpeneeHus. PaBHOBECHBIN BBIXOJA NPOIAYKTA, BIMSHUE JABJICHUS,
TEMIIepaTypbl, IPUMECH HHEPTHOIO ra3a Ha PABHOBECHBIM BBIXOJ. YPAaBHEHHUS U30TEPMBbI U
u3o0apel  Bant-T'odpda. Crarucrtuyeckas TepMoauHamuka. Pacd€r TepMOIuHAMHUYECKHX
byHKIMI Ha 6a3e MpeCTaBIEHUN O CyMME [0 COCTOSIHUSIM.

®da3oBble paBHOBeCHS] B OJHOKOMIIOHEHTHBIX cHucTeMax. (DazoBble NEPEXOolbl U
dazoBas quarpamma COCTOSIHHS JJisi OTHOKOMIIOHEHTHBIX CUCTeM. TpoiHas Touka. YpaBHEHHE
Knaneiipona-Knaysuyca. 3aBUCHMOCTh JaBJ€HHMsS HACBIIICHHOTO Tapa OT TeMIeparypshl.
Omnpenenenne TepMOAMHAMUYECKUX (YHKIMI mporecca ¢a3oBoro mepexona. Kpurmueckas
TeMIeparypa.

Tepmonunamuyeckasi Teopusi pacTBopoB. Krnaccudukamusi pactBopoB. CrocoObl
BBIp@XXEHHUSI cocTaBa pacTBopa. [lapiuanbHble MOJSpHBIE BENWYHHBL. YpaBHeHus ['n66ca-
Hiorema. Wneanbubie pacTBopbl. TepMonnHamMudeckue (QPYHKIMHM CMEIICHUS JUIS HJCallbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pa3baBiieHHbIe pacTBOpPHI, 3akoH ['eHpu. HewpeanbHbie
pacTBOpBI,  IMOJOXUTEJIbHbIE U  OTPULATENIbHbIE  OTKJIOHEHMS OT 3akoHa Payns.
TepMOIMHAMUYECKOE OINHMCAHWE HEUICAIBHBIX PACTBOPOB, AaKTUBHOCTh, Kod((HIHEHT
akTUBHOCTH. KoJmMraTuBHbIe CBONCTBA PACTBOPOB HEJIETYYUX BEIIECTB B JIETYUYEM PACTBOPUTEIIE.
Kpuockomnus, 30ymnunockomnus. OcMoc, 0CMOTHYECKOE J1aBIICHUE.

®a30Bbl¢ PABHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTeMaXx. /[marpammel «maBiieHUE-
COCTaB», «TEMIIEPAaTypa-coCTaB», «COCTaB Iapa-coCTaB MKHUAKOCTW» M HICAIBHBIX U
HEUJealbHBIX pacTBOpOB. 3akoHbl [nOOca-KonoBamoBa, Aszeorpornus. Duznko-xuMuyeckue
OCHOBBI pa3JelIeHus KHUJIKUX cMmecel, pekTupukauusg. OU3UKO-XUMUYECKUH U TEPMHUYECKUN
aHanu3. Pa3nuyHble TUIIBI AMAarpamMM IUIaBKOCTH. DBTeKTUKA. [IpaBuio (a3 u mpaBuio peruara.

4. O6beM yueOHOI TUCIUNIHHBI

B 3auerHpix | B aKazem.
Byl yaeOHOM paboTh CAMHALAX Jacax
O0mas TpPyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 8,0 288
AyIUTOPHbIE 3aAHSITHS: 2,75 99
Jlexmm (Jlek) 0,89 32
[Mpaktnyeckue 3anstus (I13) 0,89 32




JlaGopaTtopust 0,97 35

CamocrosiTteanHas padora (CP): 4,25 153

Buja koHTpOJISI: 3K3aMeH 1 36

AHHOTanuA padoyeil MpPOrpaMMbl AU CHUNIMHBI

«Konnouanas xumusn» (b1.6.11)

1. Heap IMCHUIUIMHBI - O3HAKOMJIEHHWE CTYJEHTOB C OCHOBaMH TEPMOJMHAMMKH
IIOBEPXHOCTHBIX SIBJIEHUH, CrOoco0aMM IOJIY4YEHUS M BaKHEHIIMMH CBOWCTBAMM JMCHEPCHBIX
cucreM. PaccmoTpenne ocoOeHHOCTElH MOBEPXHOCTHBIX CIIOEB, UX TEPMOJIUHAMUYECKUX CBOMCTB,
aAre3uy, CMAuyMBaHUSA, aJCOPOLMHU, HJIEKTPUUYECKUX SBJICHUH Ha IOBEPXHOCTH; H3Yy4YEeHUE
KMHETUYECKUX CBOWCTB  JIUCHEPCHBIX CHCTEM, arperaTMBHOM M  CEIMMEHTAlMOHHOMN
YCTOMYUBOCTH, KMHETHKH KOAryJSIIHU, CTPYKTYpOOOpa3oBaHUS U CTPYKTYPHO-MEXaHHYECKUX
CBOMCTB JUCIIEPCHBIX CUCTEM.

2. B pe3yabTaTe u3ydyeHusi TUCHUILUIAHBI 00yYAIIUICA MO0 MporpaMMe dakajiaBpuara
JOJIKEH:
Obnaoams cnepyromumu odmenpodeccuoHanbHbMU kKomnereHusaMu (OI1K):

— CIHOCOOHOCTBIO M TOTOBHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCHHIUIMH B ipodeccruonanbHoit aesreapaoctu (OITK-1);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHHA O COBPEMEHHOM (U3NYECKOH KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMH BEUIECTBA Ul TMOHMMAaHUS
OKpy»Xaromiero mupa u siieanit npuposl (OI1K-2);

— TOTOBHOCTBIO HCIIOJI30BATh 3HAHHE O CTPOEHHM BEILECTBA, MPUPOJa XUMUYECKON CBSI3U B
pa3IMYHBIX KIJIACCAX XUMHUYECKUX COCTUHEHUH ISl TIOHMMAaHUS CBOWCTB MAaTEpHUaloOB U
MEXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).
3nams:

- OCHOBHBIE TIOHSATHUS M COOTHOUICHUS TEPMOJMHAMHKH TOBEPXHOCTHBIX SIBICHUH
(TCpMOI[I/IHaMI/IKa MOBEPXHOCTHOT'O CJIOA; aATrc3vsd, CMadYUMBAHHUC W PACTCKAHUC )KHI[KOCTCﬁ;
JMCTIIEPCHOCTh M TEPMOJMHAMUYECKHE CBOWCTBA Tell; aJcopOIHs Ta30B M MapoB, aJCOpOus n3
pacTBOpOB);

- OCHOBHBIC METOABI MOJTYUCHUA JUCIICPCHBIX CUCTEM;

- OCHOBHBIE CBOMCTBa AUCTICPCHBIX  CHCTEM (3J'IeKTpOHOBerHOCTHBIe CBOI\/IICTBa;
KHMHETHYCCKHEC MU OIITHYCCKHEC CBOﬁCTBa; CBOICTBa pacTBOpPOB KOJUIOMAHBIX ITOBEPXHOCTHO-
AKTUBHBIX BeIJ_ICCTB);

- OCHOBHBIC ITOHATHUA W COOTHOIICHHA TeOpI/Iﬁ arperaTHBHoﬁ YCTOI‘/’IHI/IBOCTI/I " KOoaryJjsinunu
J'II/IO(I)O6HBIX JAUCTICPCHBIX CUCTEM,



- OCHOBHBIE 33aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHHsSI W PEOJOTMYECKHE CBOWCTBA
JIMICTIEPCHBIX CHCTEM;

Ymemny:

- HOpOBOAUTH pacCdYCTbl C HCIOJB30BAHUCM OCHOBHBIX COOTHOILICHUM TCPMOANHAMHUKHU
IMOBEPXHOCTHBIX SIBIICHHUI U pacde€Thbl OCHOBHBIX XapPaKTCPUCTUK JUCIICPCHBIX CUCTEM;

Braoems:

- METOJAaMU HW3MEpPEHHS] TOBEPXHOCTHOI'O HATSKEHHUs, KPAaeBOr0 Yrja, BEJIWYUHBI
aacopOuMM W  yOENbHOW  TOBEPXHOCTH,  BS3KOCTH, KPHUTUYECKOW  KOHIICHTpAIIUU
MUIEIUIO00pa30BaHUs,  DJIEKTPOKMHETHYECKOTO  IMOTEHIMANa;  METOAaMH  IMPOBEICHUS
JUCIEPCUOHHOTO AaHAJIM3a, CHUHTE3a JHUCHEPCHBIX CUCTEM M OLEHKM MX arperaTuBHON
YCTOMYUBOCTH.

3. KpaTtkoe copep:xanue JUCHHUILTAHBI
Mogyns 1. [Ipeamer u npu3Haku 00BEKTOB KOJUIOMTHON XUMUU

KOJIJIOI/IZ[H&?I XHMHA - HaAyKa O MOBCPXHOCTHBIX ABJICHUAX W AUCIICPCHBIX CUCTEMaAX. Oc-
HOBHBIC TPU3HAKW IOUCHCPCHBIX CUCTEM - I'CTCPOrCHHOCTb W AUCIICPCHOCTL, IMOBCPXHOCTHAA
OHEPIuA; KOJIWMYCCTBCHHBIC XAPAKTCPUCTHUKH JUCIICPCHOC TH. KJ'IaCCI/I(i)I/IKaI_II/ISI JUCIICPCHBIX
CHCTCM.

Monyns 2. TepMoIMHaMHUKa TOBEPXHOCTHBIX SBJICHUM

OO0mass XxapakTepuCTHKAa TOBEPXHOCTHOW »dHepruu. I[loBepXHOCTHOE HATSKEHUE.
Ypasuenue ['n60ca-I"enpmromnbia st BHyTpeHHEH yAETbHOM MOBEPXHOCTHON SHEPTUH (TIOTTHON
MTOBEPXHOCTHOM YHEPTHUN).

Meton wu30eiTKOB ['nOOca. dyHmameHTanbHOE aacopOIMOHHOE ypaBHeHHE [ mnOOca.
YactHoe BelpakeHHe ypaBHeHUss [nO0Oca. [loBepXHOCTHO-aKTHBHBIE M TOBEPXHOCTHO-
MHAKTUBHBIE BEllle-CTBA.

Anresus u xore3usi. YpasHeHue [ronpe st padotsl aare3un. CmaunBanue, 3akoH FOHra.
Vpasuenue [ronpe-lOnra. Pactexanue xunkocreil, koadpduument pacrekanusi no ['apkuHcy.
O¢pdexr MapaHronu, npaBuiio AHTOHOBA.

[TpaBuno ¢a3 ['m66ca u nucnepcHoCTh. BinsiHUe KpUBU3HBI IOBEPXHOCTU HAa BHYTpEHHEE
nasiieHue Ten (ypaBHeHue Jlannaca). Kanunnspuele siBne—Hus. YpaBHenue Kenbuna. Bau—suue
JUCIIEPCHOCTH Ha paCTBOPUMOCTH, KOHCTAHTY PABHOBECHS XMMHUYECKON pEaKLUU, TEMIIEPATYPY
¢a3oBoro nepexoja.

Metonsl mosyueHuss JAMCIEPCHBIX cHUcTeM. YpaBHeHue Pebunnepa g paOoThl
mucnieprupoBanus. ekt PeOunaepa. 'omorenHas u rereporeHHas KOHAEHcCAMA. DHEprus
['u606ca obpazoBanus 3apoapiiia HOBoH (pa3el. Kunetnka oOpa3zoBanus HOBOH (a3bl.

Monynb 3. AncopOIHOHHBIE PAaBHOBECHUS



[Tpupona ancopOUMOHHBIX cUl. AcOpOIUs Ta30B U MapOB Ha OAHOPOJIHON TTOBEPXHOCTH.
3akoH ['enpu. Mopens u ypaBHenue Jlenrmropa. Teopust moIMMONIEKYISIpHON ajncopOuuu
bpynayspa, Ommera, Temtepa (bOT). Onpenenenne yaenbHoU moBepxHoctu Merogom bOT.

AncopO1si ra30B U apoB Ha NOPUCTHIX MaTepuanax. Knaccubu—kauus nop no yonHuny.
Teopuss kamwuIIpHOW KOHIeHcanuu. Pacder wHTerpambHON u auddepeHInaaTbHON KPUBBIX
pacripeniesieHus: ooObema 1mop Mo pasmMepam.

AncopOusi Ha MHKpONOPUCTHIX Marepuanax.  IloreHnumans—Hass Teopust [lonmsHu.
XapakTepucTiuueckas Kpu—Basg ajacopoOuun. OOoOmeHHoe ypaBHeHue teopuu JlyOmHmMHA
00BEMHOT0 3aTIOJIHEHHUs] MUKPOTIOp, ypaBHeHHe [lyonnn—Ha - PagymkeBuua.

AncopOrusi MOBEpXHOCTHO-aKTUBHBIX BemlecTB. [IpaBuio rokmno - Tpaybe. 3aBUCHMOCTD
IIO-BEPXHOCTHOTO HATSDKEHUS OT COCTaBa pacTBopa. YpaBHeHue IIIMIIKOBCKOro. YpaBHEHUS
COCTOSA-HUSI ra3000pa3HbIX MOBEPXHOCTHBIX (aCOPOLMOHHBIX) IUIeHOK. Beckl JIenrmropa.

Mopyns 4. DnekTpudecKkue SBIICHUS Ha TOBEPXHOCTH

Mexanu3mbl 00pa3oBaHusl [BOIHOTO AtekTpudeckoro cios (JI9C). Ypapuenus Jlunmnmana.
Onexrpokanwuisipabie Kpusble. Teopun crpoenus JOC. Pemenue ypaBHenust I[lyacco—na-
bonbumana miia nuddysuoit yactu JI19C. A3C no teopuu Ltepna, ne—pe3apsaaka mOBEPXHOCTH.

SJIGKTpOKI/IHCTI/I‘IeCKI/Ie SIBJICHHUA, BHCKTpOKI/IHCTI/I‘ICCKI/Iﬁ IIOTCHOHUAJ. YPaBHeHI/Ie
reJ’IBMrOJ'IB'Ha-CMOHYXOBCKOFO JJIA 3JICKTpOOCMOCa U aneKTpoq)opesa.

MOI[y.]'IL 5. Kunernueckne cBoiicTBa AUCIICPCHBIX CUCTCEM

CBs13b CKOPOCTH OCAXKICHHSI YaCTHII C UX pa3MepoM. Y ciioBusl cobmtoaeHus 3akona CTokca.
CenuMeHTAIIM "OHHBIN aHAJIM3 TMOJUAUCIIEPCHBIX cucTeM. KpuBble pacmhpeneseHusi 4YacTHull o
pasmepawm. [Ipupoa GpoyHOBCKOTO ABMKEHHUS. 3aKOH DifHIITeHHA - CMOITyX0OBCKOTO. ClieACTBHS
U3 Teopun OpoyHOBCKOro jaBmkeHHs. CenuMeHTalMOHHO-Tu((PYy3HOHHOE paBHOBECHE,
TUIICOMETPUYECKUH 3aKOH.

Mopyns 6. ArperatuBHasi yCTOWYUBOCTh U KOATYJISIIIUS TUCTIEPCHBIX CUCTEM

CenuMmeHTallMOHHAs U arperaTUBHasi yCTOWYMBOCTU cucTeM. JInoguibHble U 110pOOHbIE
cucrembl. Kpurtepuit muopunbHoctd no Pebunaepy-lllykuny. JlnoduneHble aucnepcHbie
cucreMmsl. Kimaccudukanus moBepXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA U MEXaHU3M MH-
nemtooopazoBanus. Ctpoenne munemn [TAB. Comobunuzanms. Kputuueckash KOHIEHTpaLus
MHUIIEIUI000pa30BaHMsI, METO/IBI €€ ONIPEICIICHUSI.

JInodobuble aucniepcHble cuCTeMbl.  DaKTOPbl YCTOWYUBOCTH JHO(OOHBIX CHCTEM.
brictpas n Mmeanennas koarynsuus. Kuneruka xoarynsuuu no CMO—JIyXOBCKOMY. 3aBUCUMOCTD
YyCla YaCTULL pa3HOro Mopsaka oT BpemeHu. OCHOBHBIE MOJI0KEeHUs Teopun [epsruna, Jlannay,
@epres, OpepOeka (JJJIPO). PacknuHuBaromee aaBieHHEe M ero cocTapistoniue. OO1ee
YPaBHEHHE AJI DHEPIMM B3aUMOJECHCTBHUS IUCHEPCHBIX dYacTull. lloTeHLuanbHBIE KpHUBBIE
B3auMOJecTBYS YacTul. HelT—panu3anuoHHas U KOHUEHTpAlMOHHAas Koaryisauus. [Ipa—Buio
[Iyneue-I"apau.

Monaynb 7. CTpykTypooOpa3oBaHUe U CTPYKTYPHO-MEXaHHUECKHUEe CBOMCTBA

JUCIICPCHBIX CUCTEM



Tumnsl cTpykTyp, 00pa3yromMXcsl B AUCHEPCHBIX cUcTeMax. B3auMocBs3b MEXAY BUIAOM
NOTEHLMAIbHON KpUBOHl B3aumojeicTBus yactull (o teopuu JJIPO) n THOM BO3HUKAIOIIMX
CcTpykTyp.  KoaryisillMOHHO-TUKCOTpPONHBIE M KOHJIEHCAI[MOHHO-KPHUCTAJUIN3allMOHHBIE

CTPYKTYpBHI.

Peonornueckuit MECTOJ HCCICAOBAHHA OUCIICPCHBIX CHCTCM. OCHOBHBIE TIOHATHSA H niae-
AJIBHBIC 3aKOHBI PCOJIOTUH. MOI[GJIPIpOBaHI/IC PCOJIOTNICCKUX CBOICTB Tel.

Knaccudukanus IUCHEPCHBIX CHCTEM IO CTPYKTYpHO-MEXaHHYECKUM CBOWCTBaM.
Bs3KOCTh KHJIKMX arperaTMBHO YCTOMYMBBIX JIUCHEPCHBIX CHCTEM. YpaBHEHHUs ODWHINTEHHA,
[lItay—muurepa, Mapka - XayBuHka. Peojormdyeckue CBOWCTBA CTPYKTYPUPOBAH "HBIX
KUJAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CHCTEM.

4.00beM yueOHOH TUCHUILIUHBI

O0bem
Buapl yueOHoi padorsl B 3a4eTHBIX B akageMUYecKux
eTHHULIAX yacax
OO0mast Tpy10€eMKOCTb M CHUILTHHBI
5 180

10 y4e0HOMY ILIAHY

AyaUTOpHBbIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) 0,89 32
[Tpaktuueckue 3ausarus (113) -
JIaGopatopusbie pabotsl (JIP) 0,89 32

CamocrositesbHas padora (CP) 2,22 80

Buja nTOroBoro KOHTpOJIsi: IK3aMeH 1 36

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI

«AHAJINTHYECKAss XUMHS U (PU3MKO-XUMUYecKkHe MeTo bl aHaau3a» (b1.6.12)

1. Heap JucUMIJIMHBI — TPHOOpETEHUE OOYYAIOIMMUCS 3HAHUI 1O OCHOBHBIM TPYIIaM
METOJIOB XHMHYECKOTO aHain3a, HauOoliee MIMPOKO MPUMEHSEMBIX B TPOMBIIUICHHOCTH U
HCCJIEI0OBATENbCKOM paboTe, a TaKkKe KOMIETEHIINN, HEOOXOIUMBIX XUMHKAM-TEXHOJIOTaM BCEX
CIEMAIBLHOCTEN JIJIs1 PENIEHUS] KOHKPETHBIX 3a7a4 XUMUYECKOT0 aHaIu3a.

2. B pe3yabrare wu3yvYeHMs [JAUCHUILVIMHBI O0y4YawInMiics N0 mNporpamMmme
0akaJjlaBpUaTa J10JIKeH:



Obaaoams crnenyromumu odmenpodeccuoHanbHbIMI KomrneTeHusaMu (OITK):

- COCOOHOCTBIO U TOTOBHOCTBHIO HCIIOB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUTAH B Tipodeccuonanbroi nesreabroctu (OITK-1);

- TOTOBHOCTBIO HCII0JIh30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, IPUPOJI€ XMMUYECKOM CBSI3U B
pPa3IMYHBIX KJAccaX XUMHUYECKUX COCIUHEHUN JUIsi TMOHUMAHUS CBOMCTB MaTepHalOB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOIINX B okpyxatoiiem mupe (OITK-3);

3name:

- OCHOBHBIC IMOHATHUA, TCPMHUHBI, MCTOAbLI U MPUCMBbI KAYCCTBCHHOI'O M KOJUYCCTBCHHOI'O
XUMHYCCKOI0 aHajlin3a, TCOPUIO XHUMHUYCCKUX U (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX MCTOJO0B aHalin3a,
IMPUHIUIIBI pa6OTI)I OCHOBHBIX HpI/I60pOB B (bl/ISI/IKO-XI/IMI/I‘IeCKI/IX METOAax,

Ymems:

- IPUMEHSAThH IPUOOPETEHHBIE MPAKTUYECKUE HABBIKU B MPOPECCUOHAIBHON JIESTEIbHOCTH
JUISl pEIICHNs KOHKPETHBIX 3aJay; BIAJACTh. NOHMMAHUEM LEIeH UM aJTOPUTMOB XUMHUYECKOIO
aHaJu3a, Coco0aMu pPelIeHHs aHAIUTUYECKUX 3a/1a4, OLIEHKO BO3MOKHOCTEN KaX/10ro MeTo1a
aHaJIM3a, OCHOBAMU METPOJIOTMYECKON OLIEHKHM PE3yJbTAaTOB KOJUYECTBEHHOI'O XHMHUYECKOTO
aHaIIN3a,

Braoemow

- INIOHHUMaHUEM ueneﬁ H aJI'OPUTMOB XHUMHUUYCCKOI'O aHaIn3a, crocodbamu PCUICHUA
AHAJIMTHYCCKUX 3aJady, OHCHKOﬁ BO3MO>KHOCTEH Kaxaoro wMeErojJga aHajlinm3a, OCHOBAMH
MeTpOHOFquCKOfI OLCHKHU PE3YJIbTATOB KOJIMYCCTBCHHOI'O XMMHNYCCKOI'O aHaJIn3a,

- UMCTb ITPCACTABJICHUC O €IMHOM JIOTHUKE XUMHUIECKOIO aHaju3sa, O MHOF006pa31/II/I METOJ0B
XUMHYECCKOI'0 aHalin3da U O KOHTPOJIC KAa4YCCTBa PE3YJIbTATOB KOJIUYCCTBECHHOI'0O XUMHYCCKOI'O
aHaJInu3a.

3. Kparkoe cofep:kaHue JUCHUTLINHBI

Beenenue. [lonstue 00 ananutrueckoit xumun (AX) Kak 0 cucTeMe 3HaHHH, ITO3BOJSIONIEH
YCTaHOBUThH KAUE€CTBEHHBII U KOJIMYECTBEHHBIN cOCTaB BellecTBa. 3agaun AX. AHAIUTHYECKUN
CUTHAJ KaK HOCUTENh KAYECTBEHHOW M KOJMYECTBEHHOW HH(oOpManuu o0 oOBeKTe aHaIu3a.
[Tonsitue o mpobooTOope M mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS, MPEAbIBISEMbIE K
METOJIaM XMMHUYECKOr0 aHajlau3a. Y CJIOBHS BBIIIOJIHEHUS OINpeaenaeHuil. AHanuTuyeckas ¢popma,
AQHAINTUYECKUE MPU3HAKU. AHATUTUYECKUE KIaCCU(PUKAIIMN KATHOHOB U AaHHOHOB.

Cuctematndeckuii U IpoOHBIi aHamu3. COBpeMEHHBIE METO b HACHTU(UKAITUN JIEMEHTOB
1 coequHeHni. OpraHnyeckre aHaJIUTUYECKUE PEareHThl B aHAJIN3€ HEOPraHWYECKUX BEIECTB.
PaBHOBecHST B aHAJIMTUYECKMX TOMOTE€HHBIX W TE€TEPOreHHbIX cHucTeMax. OCHOBHBIE THIIbI
peakumii, mpuMmeHsieMbix B AX  (KHCIOTHO-OCHOBHOE B3aWMOJICHCTBHE, OKHCJICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanne paBHOBECUS! aHATUTHYECKHIX
peaKIuii ¢ MOMOIIBI0 KOHCTAHT paBHOBECHs. YUeT MOOOYHBIX peaklnii ¢ MOMOIIBIO amnmapara
YCIOBHBIX KOHCTAHT paBHOBecus. VICHoJb30BaHUE YCIOBHBIX KOHCTaHT pPAaBHOBECHUS JUIS
ONTUMHU3ALMKN AHATUTUYECKUX PEAKIMH M MPAKTUUYECKUX YCIOBUM UX BbITONHEHHUS. OCHOBBI



METO/I0B KOJMYECTBEHHOTO XHWMHYECKOrOo aHaiau3a. MeToapl KOJIMYECTBEHHOIO aHajau3a.
TpeGoBanws, MPEIBSIBISIEMbIE K XUMHUYECKAM PEAKIIUSIM, UCIIOJIb3yEMbIM B XUMUYECKOM aHATTH3e.
Otanbl KOJIMYECTBEHHOro aHanuza. [loHaTHe O rpaBUMETpUYECKOM aHaiu3e. TeopeTudyeckue
OCHOBBI THUTPUMETPUYECKOTO aHanu3a. l[Ipuembl TUTpoBaHus. PacdyeTsl B TUTPUMETPUH.
['papmyeckoe  oroOpaxkenwe mporecca TuTpoBaHus. CKadyoK  TUTPOBAaHHUSA, TOYKA
SKBUBAJICHTHOCTH, KOHEYHAsl TOUKa TUTpoBaHUs. llepBuuHble 1 BTOpUYHbBIE CTaHAAPTHI. MeTox
KHCJIOTHO-OCHOBHOTO TUTPOBaHUA. BbIOOp KHCIOTHO-OCHOBHOrO HHAMKaTopa. Ilpumepsi
onpeneneHuid. MeTobl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHMS. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIN NMOTEHIMA. DaKTOPBI, BIUSIOLIME HA €r0 BEIUYUHY. Y paBHeHUEe HepHera.

I[lepmanranatomerpus. Momomerpus. ONTHMM3aLMs yCIOBHil ompeneneHus. Merton
KOMILUIEKCOHOMETPHUYECKOTO THUTPOBaHUsA. (OCOOEHHOCTH peakIyii KOMILIEKCOOOpa30BaHUs
(xematooOpa3oBanus) HOHOB MeTawioB ¢ OJ[TA. Bwibop onTUMadbHBIX  YCIOBHI
KOMIUIEKCOHOMETPHYECKOTO ~ THUTPOBAaHWs.  TUTpOBaHME  TIO  METOAY  OCAKICHUS.
Mertposoruueckas oleHKa pe3y/IbTaToB aHaau3a. HINKaTOpHbIE U MHCTPYMEHTAIBHBIE CIIOCOOBI
YCTAHOBJICHHSI TOUEK IKBUBAIICHTHOCTH.

Beenenne B (pm3MKO-XUMUYECKHE (MHCTPYMEHTAIBHBIC) METOIBI XMMHUYECKOTO aHAIH3a
(MMXA-®XMA). Knaccudukanus (GuU3MKO-XHUMHUYECKHX METOJOB aHAIHM3a. AHaTUTHYCCKUN
CUTHAJI KaKk HH(pOpMaTUBHAS (PYHKIIUS COCTaBa BellecTBa. MeTOIbI KOJHMYECTBECHHBIX H3MEPEHHI
B ®XMA, ux xapakTepuCcTHUKa. AHAIUTHYECKUE U METPOJIOTUYCCKUE XapaKTEPUCTUKU METOIUK
OTIpeieNIeHusI.

4. O0beM y4eOHOH JUCHUIIMHBI

O6bem
Buibl yue6HOM paboThI B 3aueTHbIx B akanem.
€IMHULIAX qgacax

OO0mast Tpy10eMKOCTh 1M CHUITHHBI

5 180
1o y4e0HOMY ILIAHY
AyauTOpHBIE 3aHATHSA: 0,73 80
Jlexuun (Jlek) 0,44 16
[Tpaktueckue 3anstus (I13) -
JlaboparopHbie padoTs (JIP) 0,39 64
CamocrositesbHas padora (CP) 2,77 100
Bua uTOroBOro KOHTpOJIS: IK3aMeH/3a4eT 3a4eT C OLEHKOI

AHHOTanugA padoyei NPOrpaMmbl JTUCUHUIIIIMHBI

«Hnxenepnas rpaguka» (b1.5.13)



1. Henu aMCHMIUIMHBI — pa3BUTHE M COBEPIICHCTBOBAHUE IPOCTPAHCTBEHHOI'O
IpPEICTaBICHU U BOOOPA)KEHUS, HABBIKOB KOHCTPYKTHBHO-T€OMETPUYECKOIO MBIIUICHMS,
CHOCOOHOCTH K aHaJIM3y U CUHTE3y IIPOCTPAaHCTBEHHBIX IPEJCTABICHUN HAa OCHOBE rpaduuecKux
MOJIEJIeH IPOCTPaHCTBA, IPAKTUYECKH PEAN3yEMbIX B BUJIE UEPTEKEH.

— mpuoOpeTeHue 3HAaHUM W BHIPAOOTKAa HABBIKOB, HEOOXOAWMBIX CTYACHTAM ISt
BBIIIOJIHEHMS M YTCHHSI TEXHUYECKMX YEPTEIKEH, BBIITOJIHEHUS ICKU30B JIE€Taled, COCTaBICHUS
KOHCTPYKTOPCKOM M TEXHOJOTMYECKONW JJOKYMEHTAIlMU B COOTBETCTBUM co ctanaapramMu ECK/I.

— OCHall€CHUC CTYACHTOB COBPEMCHHBIMH CpEACTBAMH CO3daHUA KOHCTp}’KTOpCKOﬁ n
TEXHOJIOTHYECKOU JOKYMCHTALlUU.

2. B pe3yabtare mu3yyeHHs IMCUMIVIMHBI O0y4dawuuiics Mo mnporpamme
0akaJlaBpUAaTa J0JIKEH:

Obnaoams cnenytoumu oo6mekynbTypHbiMu (OK) u oOmienpodeccrnonaabHbIMU
komrerenusamu (OI1K):

- CMIOCOOHOCTBIO K caMOOpraHu3anyu u camoobpaszosanuio (OK-7);

- BJIaJCHUCM OCHOBHBIMHU MCTOJaMH, crocodbamMu u CpeACTBaMU IIOJYUYCHUS, XpAHCHUA,

nepepaboTku MH(GOPMAIMU, HABBIKAMH PaOOTHI ¢ KOMIIBIOTEPOM KaK CPEICTBOM YHPABIICHHUS
undopmanueii (OI1K-5).

3namo:

- CITIOCOOBI OTOOPAKEHUS TIPOCTPAHCTBEHHBIX ()OPM HA IIIOCKOCTH;

- IpaBUJIa U YCIOBHOCTH MPH BHIMIOJHEHUH YEPTEXKEI;

- BUJIBI H3/ICTTUH ¥ KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKH (POPMBI U TIOBEPXHOCTH U3ACTIHI;
Ymems:

- BBIIOJHATL W YHUTATh YCPTCKHU TCXHUYCCKUX 561 (SN 0707 y4€TOM HeﬁCTBYIOLHHX
CTaHapTOB,

- BBIMOJTHATH ¥ YUTATh CXEMbI TEXHOJOTHUECKUX MPOIIECCOB;

- UCTIOJIB30BATh CPEACTBA KOMITBIOTEPHOH rpadKu ISl H3TOTOBJICHUS YePTEKEH.
Bnaoems.:

- crocobamMu 1 IpreMaMK U300pakeHus MMPEIMETOB Ha IJIOCKOCTH;

- rpaduueckoil cuctemoit «Kommacy.

3. Kparkoe comepxanue Q11 CUUIITTHHbBI



Monynb 1. U3nenus 1 KOHCTPYKTOPCKHE JOKYMEHTHI.
1.1. Buael uznenuii 1 KOHCTPYKTOPCKUX TOKYMEHTOB.

Buapl m3gemuii mo 'OCT: neranb, cOopouHas eauHHIA, KOMILIEKC, KOMIUICKT. Bubl
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEK JeTaiu, COOpPOYHBIN YepTex, YepTeK OOIIero BHA,
cnenudukanus, cxema. Iuppel KOHCTPYKTOpPCKMX HOKyMeHTOB. KpaTkue cBeneHus o
CTPOUTEIILHBIX YepPTEKaXx.

1.2. CxeMmBEl.

Knaccudukanus cxem no Bunam u tunam. O6o3nauenue cxeM. [IpaBuiia BBIOTHEHUS
CTPYKTYPHBIX Y IIPUHLIUIINAIBHBIX TEXHOIOIMYECKUX CXeM. CXEMBI PACIIOIOKECHHUS.

1.3. Apmarypa TpyOOnpoBOAOB.

Knaccudukanus apmarypbl TpyOONPOBOJOB IO HA3HAYCHHUIO, MO THUITY MEPEKPBITUS
noToka paboueid cpenpl, MO CHOcOO0y TMPUCOSAMHEHUS K TPYOONpPOBOAY, IO CHOCOOY
repMETHU3AINN IIIITUH/ICIS.

1.4. DcKu3bl M TEXHUYECKUE PUCYHKHU JeTalei.

[TocnemoBaTenbHOCTh  BBINIOJIHEHUS ~ M300paKEHW  JETadd:  BBIOOpP  TJIABHOTO
n300pakeHysl; OIpeAEICHUEe HEOOXOJUMOIro KOJIMYECTBA H300paK€HUM; IOATOTOBKA I10JIA
yepTexka K N300paKeHUI0 JeTall; U300paKeHne OCHOBHBIX BHEIIHUX U BHYTPEHHUX OYEePTAHUMN
neranu. OOMep eTaiu pH BHINOJIHEHUH €€ 3cKH3a ¢ HaTypbl. O opMileHne YepTeKel U 3CKU30B
neraneid. IlpaBuna BbIMONHEHUS M OQOPMIICHHMS TEXHHYECKUX PHUCYHKOB. (O003HaUYeHUs
MaTepHalIoB.

Mopyns 2. CoenuHenus neraneil.
2.1. Pe3n00BBIE N3A€IUA U COETUHEHUS.

Pe3nOn1: 0oOpazoBanue, kiaccuukanms, HU300pakeHHe W 0003HAUCHHE Ha UYEpPTEKE.
CranpaptHble pe3pOoBble u3aenus. Onpenenenue pe3bObl u3mepenuem. CoeauHeHus aetaneit
6osTom U mmuibkoi. Pe3ar0oBbie TpyOHBIE coennHeHus. [lankoBbie coeTMHEeHMs.

2.2. I300pakeHus COeIMHEHUN eTanei.

®dmannessic coeanHeHus. I1ueBpie ¥ MIITOHOYHBIC COCTUHEHMS. COGI[I/IHGHI/ISI HITI/I(i)TOM
" IIIJIAHTOM. Hepa3’beMHLIe COE€IUHEHMS IeTajei: CBapkKa, naﬁKa, CKJICMBAaHUC, O6B8.J'IBI_IOBK3,
pasBaJiblIOBKa, COCAMHCHUC 3aKJICTIKOM.

2.3. 'eomeTprueckue XapakTepUCTUKU (GOPMBI M TOBEPXHOCTU U3AEITHM.

Pa3mepsl, npaBuia X HAaHECEHUS HA YepTexe. PazMepsl HCTIOJTHUTENBHBIE U CIIPABOYHBIE,
rabapuTHble, KOOPIMHHUPYIOIIME M YacTHbIE. ba3pl M3MepHUTEIbHBIE, KOHCTPYKTOPCKHE,
TEXHOJIOTUYECKHe, BcrioMoraTensHble. Hanecenune pasmepoB ot 6a3. IIpenenbHble OTKIOHEHHS
pa3MepoB IIaIKuX MWINHAPUYECKUX TOBEPXHOCTEN, AOMYCKH, TOCAAKU. JJOMyCKH ¥ TOCaIKu AJIs
netanedt ¢ pe3pOoil. IlllepoxoBaTocTh MOBEPXHOCTEHM neTaliel, mapaMeTpbl IIEPOXOBATOCTH,
IpaBUJia HAHECEHUs IMapaMeTpOB LIEPOXOBATOCTH IOBEpXHOCTeH Ha ueprexe. [IpenenbHble
OTKJIOHEHUS (POPMBI U PACTIOTIOKEHHUS.



Monyns 3. UepTexu cOOPOUYHBIX €AMHUL]. DIEMEHTHI KOMIBIOTEPHOH rpaduKu.
3.1.YepTexu cOOPOUYHBIX SIUHUIL.

[IpaBuna BbimosHEeHUsT W OQopMIIeHHS COOPOYHOTO YepTeka: BBHIOOP TIJIABHOTO
U300paKeHMsI, OIpeNeIeHne KOJIUYECTBA M300paKEeHUI, HAHECEHWE HOMEpPOB IO3UIIHIA,
HaHEeCEeHHe pa3MepoB (rabapUTHBIEC, YCTAHOBOYHBIE, TIPUCOCTUHHUTEIbHBIC, KCITyaTallMOHHEIE).
Cneuunduxanus. [IpaBuna BeimoaHeHUs 1 0OpMIICHHS YepTexa 00I1Iero BUa.

3.2. leTanupoBaHue 4epTeKel COOPOUHBIX CIUHUIL.

[IpaBuiia peranupoBaHusl 4yepTeked COOPOUHBIX €OUHMI. BblnonHEeHHE yepTrexell u
TEXHUYECKUX PUCYHKOB JI€TaJICH.

3.3. DaeMeHTBl KOMITBIOTEPHOH rpaduKH.

KomnbrotepHas rpaduka u pemaemsie eto 3aaa4yn. I'papuueckue 00bEKThI, TPUMUTHBHI,
aTpuOyTHl, CcHHTE3 Wu300paxeHus. llpencraBieHne BuAcOMHPOPMAMM W €€ MalIMHHAS
rerepanus. COBpEMEHHBIE CTAaHIAPTHl KOMITBIOTEPHOH rpaduku, rpaduyeckue S3bIKH U
MeTadaiinbl. Peanuzaius annapaTHbIX MOAYe rpadudeckoii cucreMbl. OCHOBHBIE TpaduyecKue
QITOPUTMBI HA IUIOCKOCTH U B mpocTpaHcTBe. [Iporpammubie rpaduueckue CHUCTEMBI U HX
MpUMEHEHHE.

4. O0beM AUCHMILVIMHBI U BUJbI y4eOHOH padoThl.

Bupabl yueOHoi#l 1eATEIbHOCTH B3au.en. | B aKaj.

yacax
O0mas TpPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4 144
AyIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexumu (ex.) 0,44 16
[TpaxTueckue 3ansatus (I113) 0,67 24
Jlaboparopus 0,22 8
CamocrosiTenbHas padora: 2,6 96
Bua uToroBoro KOHTpoJIst 3adeT ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«IIpukaaanas mexanuka» (b1.b5.14)

1. He.ﬂl) AUCHUIIVIMHBI - HAYUYUTh CTYACHTOB TBOPYCCKOMY IIOAXOAY K BBIITOJHCHUIO
HWHXKCHCPHBIX pacyY€TOB HaA IMPOYHOCTH, KCCTKOCTH U yCTOI‘/JI‘-II/IBOCTB 9JICMCHTOB KOHCprKLIHfI,
J:[eTaneﬁ " Y3JIOB MAlllMH U amIapaToB.

2. B pe3yabTaTe H3yueHHsl JUCHMILIMHBI 00y4alommiicss Mo nporpaMmMe 0akajaBpuara
JOJIZKeH:



Obaaoams obmenpodeccuoHanbHpIMU KommeTeHusaMu (OITK):

- CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIOJIH30BATh OCHOBHBIC 33aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B ipodeccruonanbroi aesreaproctu (OITK-1);
- TOTOBHOCTBHIO HCIIOIB30BAaTh 3HAHUA O COBPEMEHHOH (DU3MYECKOW KapTHHE MU,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHHHM BEIIEeCTBA JUISI IMOHUMaHUS
OKpY’Karomero Mupa u spieHui npupos! (OI1K-2).

Suame.
- OCHOBHBIC YpaBHEHHS M METOJABl PEUICHHUS 3aJady COMPOTHUBICHUS MATEPUANIOB U JAcTaei
MAIIIHH;
- OCHOBHBIE METOJIbI PACUETOB HA MPOYHOCTh, KECTKOCTh M YCTOWYMBOCTH JIIEMEHTOB
KOHCTPYKITUI MallliH U amnmapaTos;
- OCHOBBI TCOPUH pacueTa JAeTaICH U y3JI0B MAIllMH M aNnmnapaToB XUMHUYECKON TEXHOJIOTHH.

Ymems:
- IPOBOJIUTH PACUYEThI AIIEMEHTOB KOHCTPYKIIUM Ha OCHOBE METO/I0B COITPOTUBJICHHS MATEPUAJIOB;
- PaCCUUTHIBATh U KOHCTPYHPOBATH JICTAIHM MAITNH 110 UCXOHBIM JIaHHBIM;
- TPOUW3BOINUTH PACUYETHl MO OCHOBHBIM KPHUTEPHUSM PabOTOCIIOCOOHOCTH M KOHCTPYHPOBAHHS
JIeTajieii MaIllyH.

Bnaoemw:
- HaBBIKaMU pacyeTa COMPOTUBIICHHS MaTEPHAJIOB AHATUTHICCKIMH METOIaMU;
- HaBBIKaMH BBIOOpA MaTEPHAIIOB 110 KPUTEPHUAM IIPOYHOCTH;
- pacueTaMu THUIIOBBIX JI€Talieil MallluH, MOJIb3YsCh cripaBouHOM nuteparypoit u ['OCTamu.

3. KpaTkoe coaep:kaHue TUCHUNTHHBI

1. Beenenue

Ponb npenmera «lIpuxiannas MmexaHuka» B GOpMHUPOBAHUM MHKEHEPA XUMHUKA-TEXHOJIOTA.
«[IpuxnagHas MexaHHKa» Kak OCHOBa JUIs IOHMMaHUS paboThl, yCTpoilcTBa M Oe30macHOM
HKCIUTyaTali 000py10BaHNs XUMUYECKOTO MPOU3BOICTBA.

2. Monyins 1 «Onpenenenue peakiuuii onop. PactsokeHue-coxatuey.

Pazpnen 1.1. Onpenenenue peakuuii onop.

AOCOIOTHO TBEpOE TENO. DJIEMEHTHI CTaTUKU. OCHOBHBIC MOHATHA. AKCHOMBI CTaTHUKH.
YpaBHenus paBHoBecHs. CBsI3U U UX PEAKIUU.

Paznen 1.2. Pactsxenue-cxarue.

OcHoOBHbBIE JOMYIIEHHWS M NPUHLUIBI COMPOTUBICHUS MaTepuaioB. Meron ceyeHHil.
Hampsokenus, nedpopmaunu u nepemenieHus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHHX
YCWINH, HanpsokeHMM W nepemermieHuid. CTaTMYeCKM  ONpPENENIMMBIE W CTaTHYECKU
HeollpeAeIuMBle 3a7aui. J(uarpaMmel pacTsHKEHUS JUIsl IVTACTUYHBIX U XPYIKUX MaTEPHAIIOB U UX
XapakTepucTHKH. JlonyckaemMble HANPsDKEHUS. Y CIIOBUE TPOYHOCTH IIPU PACTSKEHUH (CHKATHH).

3. Moaynsb 2 «Kpyuenue. U3rudm».

Paznen 2.1. Kpyuenue.

3akoH ['yka mpu cnpure. BHyrpenHnue cunoBsie (GakTopbl Ipu KpyueHuu. HanpsoxeHus B
CTEPXKHSAX KPYTJIOro cedeHusl. Y CJI0BHE MPOYHOCTH MPU KPyUEHHUH.

Pa3zgen 2.2. U3ruo.

['eomeTpryeckue XapakTEpUCTUKU IUIOCKUX cedeHMH. IIoHsATHEe YncToro m momepevyHoro
u3ru0oB. [IpaBuina mocTpoeHus 310 MONEPEUHBIX CHIT U U3THOAIOIIMX MOMEHTOB. OnpezieneHue
HOpPMAaJIbHBIX HAIPsDKEHUM. YcinoBUe NpoyHOCTH mpH u3rude. OmnpeneneHue KacaTelbHbIX
HanpsbkeHui. PanimoHnanbHble (POPMBI CeUeHU.



4. Moaynb 3 «CnokHOE HaNPSXKEHHOE COCTOSTHUE.

Paznen 3.1. CiioxHO€E HANPSX)KEHHOE COCTOSIHUE.

OcCHOBBI TEOpHUH HAINPSDKEHHOI'O COCTOSIHHUA M TUIOTE3bl NpouyHocTH. [loHsTHE
HANpPSHKEHHOTO COCTOSIHMA. [ TTaBHBIE TUIOMIAKKU U TJIaBHbIE HampspkeHus. OO0OIIEHHBINA 3aKOH
I'yka. HazHauenue runore3 npoyHOCTH. 1IOHATHE 3KBUBAJICHTHBIX HAIPSDKECHUN U KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IbI.

TOHKOCTEHHBIE COCYAbl XMMHYECKUX NpoU3BOACTB. OmnpeneneHue HANPSKEHUH IO
O6e3amMoMeHTHOM Teopuu. OcHOBHbIC jomnymieHus. BwiBox ypaBHenust Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04€eK 10 ypaBHeHHIO Jlamaca 1 1o cTaHIapTU30BaHHON METOUKE. Y CIIOBHE
IIPOYHOCTH.

Pasznen 3.3. Pacuer cxarbIX cTep>KHEH HA YCTOMUUBOCTb.

Y CTOHYMBOCTD 37€MEHTOB KOHCTPYKIMA. [ToHATHE KpUTHYECKOH CHIIBI U KOd(PHUIHEHTA
3amaca npoyHocTu. Pacuer kputuueckoi cuiiel o Ditnnepy. [peaens npuMeHUMOCTH (HOPMYIIbI
Oiinepa. [IpakTrueckuii cnocod pacuera Ha YCTOMYUBOCTbD.

5. Moayns 4 «Jletanu Mamun.

Paznen 4.1. CoenuHeHnne geraaeil MallIuH.

Knaccudukanus neraneii MamyH W anmmapaToB XWMHYECKHUX IMPOU3BOJACTB. Pe3nOoBbIC
coequHeHus. Pacuer OONTOBBIX COEIMHEHUH MNpU MONEPEUHBIX U IPOAOJIbHBIX HAarpy3Kax.
[lnoHouHsle coequHenus. HazHaueHre u Bubl IIMOHOK. Pacdyer HIMOHOK Ha cpe3 U CMSTHE.
Bunsr cBapku. O6nacts npuMeHeHus. Buibl cBapHBIX MBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Pa3znen 4.2. Banbl 1 ocu, uX OMOPHI U COETUHEHHUSL.

Banpl, ux xnaccuduxarus u HazHauenue. Ocu. [IpoeKkTupoBoOUHbBIE pacyeThl BajloOB U OCEHl.
[Hogmmnunky ckonbxeHusi. Marepuanel Bkiaaasimei. [loqmmnuauku kauenus. [[punuunuansHoe
YCTPOMCTBO M OCHOBHBIE T€OMETpUYECKHE pa3Mephl. J[OCTOMHCTBa, HEAOCTAaTKW M o0IacTu
NPUMEHEHUs TNOJIIMIIHUKOB KaueHuss M cKkoubxkeHus. [IpuBonnbie MydTsl. Hasnauenwue.
Knaccudukanus MyQpT no npuHIuny AeicTBus 1 xapakrepy padotsl. [lopsaok nogdopa mydpT u
OCHOBBI IPOYHOCTHOI'O pacyeTa.

Paznen 4.3. Mexannueckue nepeaauu.

3ybuatbie mepenaun. OKpyxkHoe W paguanbHoe ycuwius. Penykropel. OnpeneneHue u
kiaccugpukanus. [Ipumepsl cxeM peayKTOpOB.

4. O0bem y4eOHOH JUCHHILINHBI

B 3agyernbix | B akazem.

eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JIMCIUILIUHBI 110 Y4eOHOMY IJIaHY 4,0 144
AyaUTOpHBbIE 3aHATHS: 1,8 64
Jlexumm (JI) 0,9 32
[Tpaktryeckue 3anstus (I13) 0,9 32
CamocrosiTesibHas padora (CP): 2,2 80
Bupa koHTpOJISI: 3a4eT ¢ OLEHKOM - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI



«JIEKTPOTeXHHKA M NPOMBbILIJICHHAs dJIeKTpoHuka» (b1.6.15)

1. Heab AMCUMIUIMHBI - (OPMUPOBAHUE Y O0YUAIONINXCS KOMIIETCHIINH, 00€CIIEYHBAIOIIIX
TEOPETHYECKYI0 M TPAKTUYECKYIO IOATOTOBKY BBIMYCKHHWKA, YMEIOIIEr0o BBIOUpATh U
AKCIUTYaTUPOBATh AJICKTPOTEXHUYECKUE M AJICKTPOHHBIC YCTPOWCTBA, BJIAACIONIETO HABBIKAMHU
WCIIOJIb30BAaHUS COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJIOTHUH JIi aBTOMATH3MPOBAHHOTO
MOJICIIMPOBAHUS U PacU€Ta dJICKTPUUCCKUX U DJICKTPOHHBIX LICTICH.

2. B pe3yJbTare n3yueHus TUCHUILIHHBI 00y4alOIuiics Mo mporpaMmme 6akajiaBpuaTa
JIOJI3KEH

Obnadams cnepyromumu  o0mekynbTypHbiMu  (OK) u obmenpodeccuoHaATbHBIMU
komrereHusmu (OI1K):

- CIOCOOHOCTH K caMOOpraHu3aiuu U camoodpazosanuto (OK-7).

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUA O COBPEMEHHOM (DU3MYECKOM KapTUHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHUM BeIIeCTBA Uil TMOHUMAaHUs
OKpyXaromiero mupa u siiieauit npuposl (OI1K-2);

- BJAJCHHE OCHOBHBIMH METOJAaMH, CIOCOOAMH W CPEICTBAMHU IIOJNYYCHHUS, XPAHCHHS W
nepepaboTKu MH(OpPMAIIMU, HABBIKAMH Pa0OThI C KOMITBIOTEPOM KaK CpPEJICTBOM YIPABJICHHS
undopmanueii (OI1K-5).

3name:
- OCHOBHBIC ITOHSATHS, ONPEICICHHS U 3aKOHBI JICKTPHUCCKUX M MATHUTHBIX LIETICH;

- MCTOIblI aHaJIM3a MW pacyeTa Herner MNOCTOSHHOIO U INEPEMCHHOI0 TOKOB, MCTOJ0JIOIHIO
QJICKTPOTCXHUYCCKUX H3MCpCHHfI;

- YCTPOHCTBO ¥ TPUHILHUIBI PabOTHl AIIEKTPOMATHUTHBIX U JJIEKTPOHHBIX YCTPOMCTB,
TpaHchOpMaTOPOB, IIEKTPUUECKUX MAIIIWH, UCTOYHUKOB TTUTAHUS, U3MEPUTEIHHBIX TPUOOPOB.

Ymemn:

- IPUMEHATH IIPUHLMIIBI IOCTPOCHUS, aHAIN3Aa, PACYeTa U DKCIUIyaTalluy MIEKTPUYECKUX CETEH,
AJIEKTPOOOOPYIOBAHUS U TPOMBIIIJIEHHBIX 3JIEKTPOHHBIX TPUOOPOB;

- BI)I6I/IpaTI> H€O6XOI[I/IMI>IG QJICKTPHUYCCKUEC U DJICKTPOHHBIC yCTpOfICTBa U MallIMHBI JJI1 pCIICHUA
3alav4i MPOCKTUPOBAHUA XUMUYCCKUX TPOU3BOLCTB;

- I3MEPATH TTapaMeTPhI AIEKTPUICCKON IIEMTH H3MEPUTEITHLHBIMU TPHOOPaAMU;
Braoemy:
- METOJIaMH pacyeTa ICKTPHISCKHX IICTICH;

- HaBbIKaMH pa6OTBI C SHCKTpI/IqCCKOﬁ annapaTypoﬁ H JJICKTPOHHBIMUA YCTpOﬁCTBaMH.

3. Kparkoe comepxanue Q11 CHUIITTHHbBI



Beenenue. Ilpeamer, OCHOBHbIE MOHATHS, METOJOJOTHS DJICKTPOTEXHUKH M JJIEKTPOHUKH.
Kpartkue ucropuyeckue cBeieHus. 3alaud ¥ MECTO Kypca B IOATOTOBKE OakagaBpa TEXHUKHU U
TEXHOJIOTHH.

Monyinb 1. DnekTpudeckue Lenu

1.1. OcHoOBHBIE Ompe/eNieHUs, ONUCAHUS NApPaMETPOB U METOJOB pacdéra 3IEKTPUUYECKUX
nenei.

OCHOBHBIE TMOHATHS W 00O3HAYEHMS OJICKTPUYCCKUX BCIWMYHUH H JJIEMCHTOB OJJICKTPHYCCKHUX
ueneﬁ. OCHOBBEI 3HCKTpO6e3OHaCHOCTI/I. OCHOBHBIE TOHSTHS TEOpHUU DICKTPHUUYCCKUX ueneﬁ.
OCHOBHBIE IIPUHIUIIBI, TCOPEMBI U 3aKOHBI 3JICKTPOTCXHUKH. MGTO,Z[H MOACIIMPOBAHUA, aHaJIN3a
u pacqéTa JIMHEMHBIX SJICKTPHUYCCKUX ueneﬁ IIOCTOAHHOI'O TOKA.

1.2. Dnekrpudeckue U3MEpeHus U IprudopkI.

MeTtoapl U3MEpPEHMsT DJIEKTPUYECKUX BEIMYMH: TPAMBIE M KOCBEHHbIE. AHAJIOrOBbIE
AIIEKTPOU3MEPUTEIIbHBIE U LIU(PPOBBIE FTEKTPOHHBIE TPUOOPHI: YCTPOMCTBO, IPUHIIMII IEHCTBUS,
obnactu mpuMeHEHHs. l3MepeHHe AJIEKTpUYECKUX  BEIMYMH: TOKOB, HAIpPsDKEHUH,
COIPOTHUBIICHUH, MOIIIHOCTH U SHEPTUU.

1.3. Amnanu3 u pacu€r TMHEHHBIX LIENeH MepeMEeHHOT0 TOKa.

Crioco6b1 mpencTaBiieHus (B BUAEC BPEMEHHBIX JUArpaMM, BEKTOPOB, KOMIUICKCHBIX YHCEN) U
napameTps! (aMIUTUTY/a, 9acToTa, HadalbHas (a3a) CHHYCOMIANbHBIX (YHKIMHA. MrHOBEHHOE,
cpelHee U JeHCTBYIOIEe 3HAYCHHsI IEPEMEHHOIO CUHYCOMAAIbHOTO ToKa (HanpshkeHus u DJ1C).
AKTHBHOE, pEaKTUBHOE U [TOJIHOE CONPOTUBIICHUS BETBU. MOIIHOCTb B LIETISIX NEPEMEHHOTO TOKA.
Koathdumuent mommuoctu (cos([1)) 1 ero TeXHUKO-SKOHOMHUYECKOe 3HaueHue. [IpumeHeHue
areOpbl KOMIUIEKCHBIX YHMCEN B 3JIEKTpoTexHHKe. KommiekcHbi MeTon pacuéra JIMHEHHBIX
enel nepeMeHHOoro Toka. bananc MOIHOCTH B 1IETIAX MEPEMEHHOI0 ToKa. Pe3oHaHCHbIE SBIEHUS
B JIEKTPUYECKUX HensX. Pe3oHaHC HanpskeHUI U TOKOB. AHanu3 U pacy€T Tpex@asHbIX Lenei
NEPEMEHHOTO TOKa. ABTOMATH3MPOBAHHOE MOJICIMPOBAHUE M PACUET DICKTPUUYECKUX H
ANIEKTPOHHBIX (MakeTsl mporpamm MultiSim, Mathcad, Excel).

Monynb 2. DeKTpOMarHuTHbIE YCTPOUCTBA U DJIEKTPUUECKHE MAITHbI
2.1. TpancopmarTopsl.

Hasnauenne u ob6nacTu mpuMeHEHUs TpaHC(POpMaTOpoB. YCTPOMCTBO M HPUHLMI ACHCTBUS
onHo(dazHoro TpanchopmaTopa. AHaIM3 3JIEKTPOMArHUTHBIX IPOLIECCOB B TpaHchopmaTope,
cxema 3ameneHus. [lorepu sHeprum B TpaHchopmaTope. BHelHue XapakTepUCTUKH.

2.2. ACHHXPOHHBIE MaIlIMHBI.

yCTpOfICTBO " IIPpUHIHUIT JeHCTBUSA TpCX(baSHOl"O ACUHXPOHHOI'0 ABUIATCIIA. MexaHn4deckue U
pa6oqne XapPaKTCPHUCTUKHU. 3HCpFCTI/I‘-IeCKI/IC AuarpamMmeal. HYCK ACUHXPOHHBIX JIBUTaTeel ¢
KOPOTKO3aMKHYTBIM 1 (I)a3HLIM POTOPOM. PCBCpCI/IpOBaHI/Ie U PETYJIUPOBAHNUEC YaCTOTHI BPAILICHUA.

Monyns 3. OCHOBBI 3JIEKTPOHUKH

3.1. DnemenTHas 0a3a COBPEMEHHBIX ANEKTPOHHBIX YCTPOMCTB.



[TonynpoBogHUKH. Y ClIOBHBIE 0003HAYEHHUSI, TPUHIIUII ICUCTBUS, XapaKTEPUCTUKH U Ha3HAUECHUE
MOJIyIPOBOJHUKOBBIX JUOJ0B, TPaH3UCTOPOB, TUPUCTOPOB. MHTErpasbHble MHKPOCXEMBI, MX
Ha3Ha4YeHHe, KiacCU(pUKaUs U MApKUPOBKA.

3.2. UcTOYHUKM BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIIUTENHN AIEKTPUUECKUX CUTHAIIOB.

[TomynpoBOTHUKOBBIE BBIPSMHUTENH: KIacCU(PUKAIH, OCHOBHBIE ITAPAMETPHI, CXEMBbI M IIPUHIIUIT
paboThI BEIpsAMHTENS. DnekTpudeckue GpunbTpel. Knaccudukanus u 0cHOBHbBIE XapaKTEPUCTUKH
yeunuteneid. OOpaTHbIC CBS3H B onepannoHHBIX yermmutesix (OY), ux BIUsSHUE HA TapaMeTphl U
XapaKkTepUCTHKH ycuiutessi. OCHOBHBIE THITBI yeuiuTeneil Ha 6aze OY.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHBIX B akazem.

€AMHUIIAX qJacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
AyaUTOpHBbIE 3aHATHS: 1,3 48
Jlexuuu (JI) 0,4 16
JlaGopaTopHbIie pabOThI 0,9 32
CamocrositesibHas padora (CP): 2,7 96
CaMocTosTebHOE U3YUYEHUE PA3/IETI0B IUCIUILIUHbI 1,0 36
KonTtposbHbIe paboThI 1,1 40
Pedepar 0,6 20
Bua UTOroBOro KOHTpOJIS: 3a4eT ¢ OLIeHKOI

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«be3onacHocTh xu3HeAessTeabHOocTH» (B1.5.16)

1. Hean aucummiamHbl — GopMUPOBaHUE NPOPECCHOHATBHON KYJIbTYphl 0€30MaCHOCTH, MO
KOTOPOH MOHUMAETC TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTH UCIOJIb30BaTh B PO ECCHOHATLHON
JeSITeIbHOCTH MPUOOPETEHHYI0 COBOKYITHOCTh 3HAHHWM, YMEHHMH M HaBBIKOB Ul OOeCleYeHUs
6e301acHOCTH B cepe MpohecCHOHATLHON IeATEIbHOCTH, XapaKTepa MBIIIJIEHUS U IEHHOCTHBIX
OpHUEHTAIU, IPU KOTOPBIX BONPOCHI OE30MaCHOCTH PacCMaTPUBAIOTCS B KAUECTBE MIPUOPUTETA.

2. B pesyJabTare 0CBOEHHS JTHCHHUILIMHBI 00Y4YaIONIUIiCs MO MporpaMMe GakajaBpuaTa
JIOJIZKEH .
Obnaoams  cnenytommu  o0mekynsTypHbiMu  (OK) u  obmenpodeccnoHanbHBIME
kommereHnusmMu (OI1K):

- CIOCOOHOCTHIO K CAaMOOPTaHu3aIuy u camooopasoBanuio (OK-7);

- CITIOCOOHOCTBIO UCIOJIB30BATh MPUEMBbl OKa3aHHs MEPBOM MOMOIIHM, METO/bI 3aIHUTHI B
yCIIOBUSIX Ype3Bbluaitibix cutyarmii (OK-9);



- BIIQJICHUEM OCHOBHBIMH METOJIaMH 3aIIUTHI IPOU3BOICTBEHHOTO MIEPCOHATIA H HACSIICHUS
OT BO3MOXKHBIX MTOCJICICTBHI aBapuii, KatacTpod, ctuxuiiHeix 6enctuii (OITK-6);

3name:

- OCHOBHBIE TEXHOC(EpHBIE OMACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKH, XapaKTep
BO3/ICUCTBUS BPEAHBIX M OMACHBIX ()aKTOPOB Ha YeJIOBEKA U MPUPOAHYIO CPEY, METOABI 3aIUTHI
OT HUX IIPUMEHMTENBHO K chepe cBoel mpodhecCHOHATIbHOMN 1eATEIbHOCTH;

Ymems:

- I/II[CHTI/I(bI/H_[I/IPOBaTB OCHOBHBIC OITACHOCTH CPCbL oburanus YCJIOBCKA, OLICHUBATL PUCK
WX peaju3aluy, BRIOMPATh METOMABl 3alIUThI OT OMACHOCTEH MPHUMEHUTENBHO K cdepe cBoei
npoeCCHOHATBHON ~ JESATEIbHOCTH M CHocoObl  oOecriedeHuss KOM(OPTHBIX — yCIOBUH
KUBHCACATCIIBHOCTH,

Braoems:

- 3aKOHOJATEJIIbHBIMA W TPABOBBIMM aKTaMH B 00JacTH O€30MAaCHOCTH U OXpaHbI
OKpYXarollel cpeapl, TpeOOBaHUSIMH K OE30MACHOCTH TEXHUUYECKHUX PErJaMeHTOB B cdepe
poeCCHOHAIBHON JICSITEIIBHOCTH; CIOCO0AaMH M TEXHOJIOTHSMHU 3allWThl B UYPE3BBIYANHBIX
CUTYaIUsX; MOHATHUHHO-TEPMUHOIIOTUYECKUM alllapaToM B o0yiacTu 0€30MacHOCTH; HaBBIKAMU
parmoHanM3auu TpoecCHOHATBLHON ESITEIIBHOCTH C IEJbI0 oOecredeHus: 0€30MacHOCTH H
3aIUTHI OKPYKAIOIIEH CPEIBI.

3. Kpatkoe conepixkanue THCIHILIHHBI
1. BBenenue B Oe3omacHocTb. OCHOBHBIE MOHATUS U ompeneieHus. besomacHocts u
YCTOWYHMBOE Pa3BUTHE.

2. Yenosek u Texnochepa. CTpykTypa TeXHOCPEPHI U €€ OCHOBHBIX KOMITIOHEHTOB.
CoBpeMeHHOe cOCTOsTHHE TeXHOc(hephl U TeXHOCEepHOIT 6€30MacHOCTH.

3. UnenTtudukanus u BO3ACHCTBIE HAa YEIOBEKAa BPEIHBIX U OMACHBIX (DAKTOPOB CPEbI
oOuTaHus.

Knaccudukanys HeraTUBHBIX (AKTOPOB Cpelbl OOWUTAaHUS 4YeNOBEKa. XHMHUYECKHE
HeraTUBHbIE (aKTOphl (BpeAHbIE BemecTBa). MeXaHWYECKHEe U aKyCTHYeCKHe KoyieOaHus,
BUOpalvsg W IIyM. OJIEKTPOMAarHUTHBIE W3IydeHUs M mosid. MoHu3upyromue u3yyeHue.
Onektpuueckuil Tok. OnacHble MexaHuueckue gaktopsl. IIporieccsl ropeHus U moxapoB3pbIBO-
OIIacHbIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE ANEKTPUUYECTBO.

4. 3ammTa 4enoBeKa U cpeibl OOMTaHUs OT BPEIHBIX U OMAcHBIX (PaKTOPOB MPUPOIHOTO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCX0KICHUS.

OCHOBHbBIE TPUHIIMITBI 3ALTUTHI. 3alIUTa OT XUMHUYECKUX U OMOJIOTHYECKUX HEraTUBHBIX
¢dakTopoB. 3ammMTa OT JHEPreTUUYEeCKUX BO3JACHCTBUH M ¢u3ndeckux mnoned. OOecrneyeHue
0€30IaCHOCTH  CHCTeM, pPa0OTaloMMX IMOJl JaBJE€HHEM. be3omacHoCTh 3IKCIUTyaTaluu
TpyOONPOBOJOB B XMMHUYECKOW MPOMBINUIEHHOCTH. be3onacHas sKcrtyaTanus KOMIIPECCOPOB.
AHanu3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U IPUPOAHBIX PUCKOB.



5. Ob6ecnieuenne KOM(POPTHBIX YCIOBUHM JIS KU3HU U JIEATEILHOCTH uenoBeka. [lonsrue
KOM(DOPTHBIX MU ONTHMATBHBIX YCIOBUH. MUKpoKIMMaT nomenieHnid. OCBEIIeHHE U CBETOBAs
cpelia B IOMEIICHHH.

6. [lcuxodusnonornueckrue 1 IpProHOMHIECKUE OCHOBBI OE30ITACHOCTH.

[Mcuxudeckne mpoOIECcChl, CBOWCTBA U COCTOSIHHSI, BIUSIONINE Ha O€30MacHOCTh. BUabl u
YCJIOBHS TPYAOBOU JAEATEILHOCTH. DPrOHOMHUYECKHE OCHOBBI O€30MTaCHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AILUTHI B YCIOBHUAX UX pPEATU3ALIUH.
O6mme ceenenus o YUC. IToxkap u B3pbIB. ABapuy Ha XUMUYECKH OMIACHBIX 00BEKTax.

Pamnanmonnbie aBapuu. IlpuOopel  paguanmoHHOW, XUMHUYECKOHW pa3BEIKH |
JIO3UMETPUUYECKOTO KOHTPOJIsL. Upe3BblyaiiHbIe CUTYaIlud BOCHHOTO BPEMEHH. 3aIiTa HaceIeHUs
B UYPE3BBIYAHHBIX CHUTYyalHMsIX. YCTOWYHMBOCTh (PYHKIIMOHHUPOBAHHS OOBEKTOB SKOHOMHUKH B
YPE3BBIYANHBIX CUTYyAIHSX.

8. praBHeHI/IC 0€30I1aCHOCTBIO KHU3HCOCATCIIbHOCTH.

3akoHOAaTeNIbHbIE U HOPMATHUBHBIC MPABOBBIE OCHOBHI YIIPABJICHHS OE30MaCHOCTHIO
KHU3HEIEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI YIpaBleHHs Oe3omacHOCThio. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30IaCHOCTBIO.

4. O6beM yueOHOI TUCIUIIHHBI

Bun yuebHoii paboTbl B 3auernsIx equHunax | B akanmem. gacax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 4 144
AyIUTOPHBIE 3aHSITHS: 1,33 48
Jlexumu (Jlek) 0,89 32
JlabopaTtopusbie padoTsl (JIP) 0,44 16
CamocrositesbHas padora (CP) 1,67 60
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 40
[TonroToBka k 1abopaTopHbIM paboTam 0,56 20
Buja nTOroBoro KOHTpOJIsi: IK3aMeH 1,0 36

AHHOTauA padoyeil NPOrpaMMbl JUCHHIIMHBI

«IIpoueccsl U anmaparbl XuMH4YecKoil TexHoaorumw» (b1.5.17)



1. HeJb IUCHUIUIMHBI- BMECTE C KypcaMu OOIIeH XMMHUYECKOW TEXHOJOTHH, XUMUIECKUX
IPOIIECCOB M PEAaKTOPOB M JIp. CBA3aTh OOIICHAyYHYI0O MU OOLICHMHXEHEPHYIO MOJTOTOBKY
XMMHKOB-TEXHOJIOTOB, YTO HEOOXOMMO ITPH NOArOTOBKE OaKaIaBpOB MO JAHHOMY HAIPaBJICHUIO
JUIS. HAYYHO-HUCCIIEI0BATENbCKOM M MPAKTUYECKOH paboThl Ha IPEANPHUATHSX.

2. B pe3yabrare u3y4yeHUs THCHHMILIMHBI 00y4aOIIUiics M0 MporpaMMe dakajiaBpuara
J0JI7KeH OBJIA/IeTh CJIeAYIOIIMMH KOMIIeTeHIMAMM:

Obaaoams crienyromumu obenpodeccruonanbbiMu Komrnerennusmu (OI1K):

— CmOCOOHOCThIO M TOTOBHOCTHIO HCIOJB30BAaTh OCHOBHBIC 33aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHHUIUIHH B ipodeccruonanbroi aesreaproctu (OITK-1);

— TOTOBHOCTBIO HCIOJb30BATh 3HAHUS O COBPEMEHHOH (U3MYECKOHl KapTuHE MHupa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHMM BEIECTBA JUIsl IOHUMAaHHUA —
OKpyXarouiero mupa u sisiieanit npuposl (OI1K-2);

— FOTOBHOCTBIO HCIIOJIB30BaTh 3HAHHSI O CTPOCHUHU BEIICCTBA, NPHUPOJIC XUMUYCCKOW CBS3U B
pa3IMYHBIX KJIaccaX XHUMHYECKMX COCIUHCHHMH [UIS TOHMMAHHUS CBOWCTB MAaTEpUANOB U
MEeXaHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAIMNX B oKpykaromem mupe (OI1K-3).

3namo:

- OCHOBBI TCOpUH IIEPCHOCA UMITYJIbCA, TCIIJIa U MACChI; IIPUHIUIIBI (I)I/ISI/I‘ICCKOFO MOJICIINPOBAHUSA
nponeccoB; OCHOBHBIC YPABHCHUS IBUKCHUS )KI/II[KOCTGI‘/'I; OCHOBBI TCOpHUHU TCILJIONICPCAAUN;
OCHOBBI TCOPHUHU MacCcCoIepcauu B CUCTEMAX CO CBO60)IHOI>1 U1 HETOJIBHKHOM FpaHHHefI pasaciia
(1)213; THUIIOBBIC ITPOLIECChI XUMHYECKOH TEXHOJIOTUH, COOTBCTCTBYIOIIUC allIlapaTbl 1 METOABI UX
pacucra;

- METOJBI TOCTPOCHHS SMIMPHYECKHX M TEOPETUUYECKUX MOJENCH XUMHKO-TEXHOJOTHYECKUX
IPOLIECCOB.

Ymvemn:

- OIPCACIIATh XapaKTEp ABUIKCHUSA JKUIKOCTEH U Ta30B; OCHOBHBIC XAPAKTCPUCTHUKHU IMPOLECCOB
TCIJIO- 1 MaCCOIICpeiavun; paCCUYUTHIBATL MapaMETPhI U BBI6I/IpaTB armaparypy st KOHKPETHOT'O
TEXHOJIOTHYCCKOT'O ITPOIECCa;

- pPaCCUUTBIBATE OCHOBHBIC XAPAKTCPHUCTUKU XMMHKO- TCXHOJIOTHYCECKOTO IIpOoIecca, BI>I6I/IpaTI>
padOHAJIBHYIO CXEMY.

Braoems:

- MCTOAAMHU TEXHOJIOTHYECKUX pacdCeTOB OTACIBHBIX Y3JI0B H )leTaneﬁ XUMHUYCCKOT'O
00opyIoBaHus;

-HaBBIKaAMH ITIPOCKTUPOBAHUSA TUITIOBBIX allllapaToB XUMHYECKON IPOMBIINIJIICHHOCTH;

- MCTOdaMH ONPCACIICHUA PAUOHAIIBHBIX TCXHOJIOTHYCCKUX PCKUMOB paGOTBI 060pyIIOBaHI/I}I.

3. Kparkoe coaep:kanue TUCIHNIHHBI



Moayas 1. I'uapoanHaMuyeckue NMpoumecchl M anmaparbl XMMHUYECKOW TEeXHOJIOTHH.
OcHOBBI TeopuH siBiIeHUH niepeHoca. O0Ire 3aKOHOMEPHOCTH THAPOJMHAMUKY, TETJIoNepeaadn
u Macconepenaud. XKuakoctu u ra3sl. ' uapoaunamuka. Teyenue B TpyOax u kananax. [TomoOHoe
npeoOpazoBanue ypaBHeHus: HaBbe-Ctokca. be3pazMepHble IepeMEHHBbIE - KpUTEpUU
THIPOAMHAMHUYECKOT0 oaoous (Ditnepa, Pelinonbaca, @pyna, TOMOXPOHHOCTH), UX (PU3HUECKUIA
CMBICJI; ITapaMeTpudecKkue Kpurepun. KpurepuaibHoe ypaBHEHUE IBHKEHUS BSI3KON KUAKOCTH.
BeiOop ckopocteit morokoB. IlepememieHue XHIKOCTEH M Ta3oB € IIOMOIIbI MAlIMH,
MOBBILIAIOIINX JABJICHUE.

Moayab 2. TensioBbie npounecchbl U ANMAPAThI XUMHUYECKOH TEXHOJIOTHH.

OcHOBHBIE TEMJIOBBIE MPOLIECCHl B XUMUYeCcKoW TexHonoruu. uddepeHunanbHoe ypaBHEHUE
nepeHoca sHepruud B (Gopme TemnoThl. KOHBEKTHBHBIM MEpeHOC TEIIOThl. PamuaHTHBIN
teronepenoc. Temionepeaaya B MOBEPXHOCTHBIX TEMIOOOMEHHUKAX.

Moayas 3. [Ipouecchl U annapaTsl pa3aejieHusi TOMOreHHbIX cucTeM. (OCHOBHBIE
Macco0OMeHHbIe MPoIecchl).

OcHoBBI MaccOOOMEHHBIX TIporieccoB. uddepernnanpaoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Maccel B OMHApHBIX cpenax. Macconepenaya. MarepuaibHbIi OaaHC HEMTPEPHIBHOTO
yCTaHOBUBIIETOCS Mpoliecca. Pacyer MaccOOOMEHHBIX MPOLIECCOB U AINapaToB AJIs CUCTEM C
OJIHUM pacIpeieNsieMbIM KOMIIOHEHTOM.

PacueT nonepeuHoro ceyeHus (IuamMerpa) KOJOHHBI; IPEEIbHO JOMYCTUMAs U 3KOHOMUYECKH
ONTUMAJIbHAs! CKOPOCTH CIUIOIIHOMN (ha3bl. OCHOBBI pacyeTa BbICOTHI MACCOOOMEHHBIX aIlapaToB
C HETIPEPBIBHBIM U CTYIIEHYATHIM KOHTAKTOM (a3. OOIue NpUHIUIBI yCTPOHCTBA U
KJaccu(UKaIus anmaparoB Ui MAaCCOOOMEHHBIX MPOIIECCOB B CUCTEMax «ra3(map)->KUAKOCTh.
OcobeHHOCTH KOHCTpYKLUI abcopOepoB. OCHOBBI pacueTa U anmaparbl Ui JUCTUIUIALUH.

Monayas 4. OcHoBHbICe rHIpOMexaHH4YecKHe npouneccol. IIpomecchl M anmaparsl
pa3/esieHusl reTeporeHHbIX CHCTEM.

Pa3nenenue Xuakux M ra3oBbIX T'€TEPOr€HHBIX CHUCTEM B IOJIE CHJ TsDKecTU. TeueHue uepes
HEMOJIBUKHBIE 3€pHUCTBIE U TCEBAO0KHWKEHHBbIE ciou. PUIBTPOBAHME CYCIIEH3UH M OYMCTKA
ra3oB OT IblIeH Ha QUIbTpax.

4. O0beM yueOHOIl TMCHHIIIHHBI

Bcero 5 cemecTp 6 cemecTp
Buabl yaeOHoH paboTer 3au. | Ak 3au. AK. 3au.
el. qac. el. qac. en. Ak. vac.
Oo0masi TpyA0eMKOCTh TUCIUIJIHHBI 10 360 5 180 5 180
AyJAUTOpPHBbIE 3aHATHS . 3,56 128 1,78 64 1,78 64
Jlexmm (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
CamocrositesbHas padora (CP): 444 | 160 2,22 80 2,22 80




CamocTosTepbHOE H3YYCHUE Pa3/IeIIOB 444 | 160 292 80 292 80
JTVICIIATUTHHEI

Buja uTOroBOro KOHTpOJIsi: IK3aMeH 2 72 1 36 1 36

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«O6mas xumnuyeckasi texnosorusn» (b1.5.18)

1. eab AUMCUMIVIMHBI — TIOJTYYCHHWE 3HAHWNA OO0 OCHOBHBIX MPUHIUIAX OPTraHU3AIHH,
CTPYKTYpe, QYHKIIMOHAILHOM COCTaBE M KOMITOHEHTaX XMMHYECKOTO MPOHM3BOJCTBA, METOIAax
orleHKU 3 (GEKTUBHOCTH €ro (YHKIIMOHHpOBaHMs, aHanu3e u cuHTeze XTC, 00 sHepro- u
pecypcocOeperarpnmx, 0e30TXOAHBIX U MAIOOTXOIHBIX TEXHOJOTHIX HA IPUMEPAX COBPEMEHHBIX
XUMHUYECKHUX TIPOU3BOICTB.

2. B pesyabrare wu3ydyeHusi JAUCUMILIMHBI oOOy4Yyamomuiicss 10 MporpamMme
O0akajiaBpuaTa J0JIKeH:

Obaaoams crnenyromumu obuenpodeccruonanbubiMu (OITK) komnereHusmu:

— CHOCOOHOCTBIO HCIIOJIb30BaTh MAaTEMaTHYECKHE, €CTECTBEHHOHAYYHBIC W HH)KEHEPHBIC
3HaHMS JJIS PELICHUS 3a/1a4 B cBoei npodeccuonanbroii aestenbroctu (OI1K-1);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHHUSA O COBPEMEHHOM (U3MUECKOW KapTHHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMM BeIIeCTBA Il TMOHUMAaHUs
OKpyXaromiero mupa u siiieauit npupozsl (OI1K-2);

— TOTOBHOCTBIO UCII0JIb30BaTh 3HaHUS O CTPOCHUU BELIECTBA, IPUPOJIE XMMUYECKOH CBSA3H B
pPa3IUYHBIX KJaccax XUMHUYECKUX COEAUHEHWHM /Jii MOHHMMAaHUS CBOMCTB MaTepHalloB U
MeXaHH3Ma XUMHUYECKHX MPOLIECCOB, TPOTEKALINX B OKpyxkaroueMm mupe (OITK-3).

3uamo:

— OCHOBHBIE PUHIUIIBI OPraHU3aIUH XUMUYECKOTO IIPOU3BOJICTBA, EI0 HEPAPXUUYECKOMN
CTPYKTYDBHI;

- METOJTbI OIICHKHU 3(P(EKTUBHOCTH MTPOU3BO/ICTBA;

- 001111e 3aKOHOMEPHOCTH XUMHYECKUX MPOIECCOB; OCHOBHBIE XUMUUYECKHE
MIPOU3BOJCTBA;

YMeTs:

— PaccYUThIBATh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOTO MPOLIECCca;

— BBIOMpATH PAIMOHAIBHYIO CXEMY MPOU3BOJICTBA 3aJaHHOTO TIPOYKTa;

—  OIICHUBATH TEXHOJIOTHYECKYIO 3((HEKTUBHOCTH TPOU3BOJICTBA,

Bnaners:

—  MeroAaMHu aHanu3a dPPEeKTUBHOCTH PabOThl XUMHUYECKUX MPOU3BOICTB.

3. Kpartkoe cogep:xanue TUCHUNIMHBI

Monyas 1. BBenenue. Xumuyeckoe npou3BoACTBO.

XuMmudeckasi TEXHOJIOTHs Kak Hayka. [loHsTHEe O XMMHUYECKOM Mpou3BojcTBe. OO0Iue
¢byHKIMH (MHOTO(YHKIIMOHAIBHOCTh) XUMHUYECKOTO MPOM3BOACTBA. OOIIas TEeXHOJIOTHYecKast
CTPYKTYpa XUMHUYECKOIO NMPOU3BOJCcTBA. OCHOBHBIE OIEpalMd B XUMHYECKOM IPOU3BOJCTBE.
OCHOBHBIE TEXHOJOTMYECKUE KOMIOHEHTHl. KauecTBEHHbIE M KOJIMYECTBEHHBIE IOKAa3aTENIH
3¢ (HEeKTHBHOCTH XMMHUYECKOTO Tpou3BojcTBa. Kiaccudukamus ceipesi. BTopuuHoe ChIpbe
(oTXOaBl TPOM3BOACTBA M OTXOABI MOTpeOsieHus). Boma kak ChIppe M BCIOMOTATEIbHBIH
KOMIIOHEHT XHWMMUYECKOr0 Npou3BoAcTBa. [IpomblnuieHHass BOAOMOAroToBKa. OpraHuzanus
BOZ0000OpPOTa HA XUMHUYECKOM NPEANPHUITHH. DHEPrOEMKOCTh XUMHUYECKOTO MPOU3BOJICTBA.
OcCHOBHBIE BHJIBI SHEPreTHMUYECKUX pecypcoB. IlepBUuHbIE W BTOPUYHBIE HHEPreTUUYECKUE
pecypcel. HMepapxuyeckas opraHus3auus OPOLIECCOB B XMMHYECKOM  IPOU3BOJCTBE.




MeTtoaonornueckre OCHOBBI XUMUYECKON TEXHOJIOTHH KaK HAyKH: CHCTEMHBIN aHaIU3 CIIOKHBIX
CXEM U B3aUMOJCUCTBUI UX DJIEMEHTOB.

MonayJb 2. XuMHu4yecKoe Mpou3BOACTBO: XMMUKO-TeXHoJornyeckas cucrema (XTC).

Crpykrypa XTC. CocraB XTC: sneMeHTbl, CBsA3M, mojcuctembl. DineMeHTl XTC, nx
kiaccudukanus. MHOrOQyHKITMOHAIBHBIC 3JIEMEHTHI. TeXHOIOTHYECKHE CBsI3U eMeHTOB X TC
(morokm). Omucanne XTC. Onucarenbupie U rpadudeckue Moaenu X TC. CUCTEMHBIN OIX01 K
ux BeIOOpY nipu cuHTe3e u aHamze X TC. CoiictBa XTC kak cuctemsl. [losBinenue B X TC HOBBIX
KaueCTBEHHBIX CBOMCTB, HE XapaKTEPHBIX JIJISl OT/ICIbHBIX 3JIEMEHTOB.

Moayas 3. Ananu3 u cunre3 XTC.

[Monatue m 3amaun ananuza XTC. MarepuanbHblii U TeruioBod OamaHcel. MeTtoauka
COCTaBJIEHUS U pacyeTa MaTepHalIbHbIX U TeIIOBbIX OaslancoB XTC u ee nojacuctem. banancosble
ypaBHEHMsI B cxeMax ¢ peuukyioM. OopMsl npejacTaBieHus: O0anaHcoB (TaOIMIbL, JUarpaMMbl U
Ip.). MarepuanbHblil 6ajlaHC U1 MEXaHUYECKUX, MAaCCOOOMEHHBIX M PEAKIIMOHHBIX 3JIEMEHTOB U
noacucreM. OOOOLIEHHbIE CTEXMOMETPHUUECKUE COOTHOILIEHUS U UX Pa3HOBUIHOCTH IS
HOJCHCTEM. DHTAIBIUUHBIN, SHEPreTHYeCKUi (110 OJTHON SHEPIUU) U HKCEPreTUIeCKuil OaaHChl
u KIIJl. DOxceprernyeckuil aHaauM3 Kak METOJ OLEHKH 3((HEKTUBHOCTH HCIOIb30BAHUS
noTeHuuana ceipbsd U 3Heprun. TexHoskoHomuueckui aHann3 XTC. OnpeneneHue OCHOBHBIX
nokasarenei ¢ pexruBHocTH XTC. UyBCTBUTENBHOCTD K OTKJIOHEHHSIM YCIIOBHM 3KCIUTyaTalluu
U HapylleHUsM pexuma, HaaexHocTb XTC, 6e3omacHoCTh npousBoacTBa. [Ipobiaemsl mycka u
OCTaHOBKHM arperaros.

[Tonstue n 3amaun cuntesa (mocrpoenuns) X TC. OcunoBHble 3Tansl pazpadorku XTC. Pois
MaTeMaTUYeCKUX M IBpUCTUUYECKUX MeToJ0B. OcHoBHbIe KoHUenuuu cuHTeza XTC. Cunres
OIHOPOAHBIX mojcuUcTeEM. OCHOBBI IOCTPOEHHS ONTHUMAJIBHOM CTPYKTYpbl MOJICHUCTEM
TEII00OMEHHUKOB, Pa3/IeIeHUs CI0KHONW CMECH, pEaKTOPOB.

MOIly.]'[I) 4. HpOMI)IIII.]'IeHHI)Ie XUMHUYECCKUE MTPOU3BOACTBA.

[Toctpoenne XTC KOHKPETHBIX MPOU3BOJCTB U OPTaHMU3AIUS MPOIIECCOB B XUMHUYECKUX
peakTopax. [lepcriekTHBHBIC HaMpaBIEHUS B CO3/IaHUU OE€30TXOJHOTO MPOU3BOJICTBA.

4, O0beM yueOHOI 1 CHUNTHHBI
B 3aueTHbIxX B akanewm.
Buabl yueOHoii padoTsl eIMHUIIAX
qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5 180
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[TpakTuueckue 3austus (I13) 0,445 16
JlaGopaTtopusbie 3ansTHs (J1ab) 0,445 16
CamocrositenbHas padora (CP): 2,22 80
JK3aMeH
Buj koHTpoOsIsA: 3a4eT / IK3aMeH 1
(36)




AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI

«Xumnueckue peakropsd» (b1.5.19)

1. Heap AUCHMIJIMHBI — MPHOOPETEHHE CTYIECHTAMH 3HAHUH TEOPETHYECKHX OCHOB
XUMHYCCKHX PEAaKTOPOB U MPOTEKAIOIINX B HUX MPOIIECCOB HA OCHOBE METO/IOB MATEMATHUYECKOTO
MOJICITUPOBAHHSL.

2. B pesyabrare wM3ydeHHs JUCHHUIUIMHBI O0Oy4YalINMiicd 1O TporpamMme
0akajiaBpuaTa J0JIKeH:

Obaaoams crienyromumu obmenpodeccruonanbabiMu (OITK) koMmereHITUAME:

— CHOCOOHOCTBIO HMCHOJB30BaTh MaTeMaTHYECKHE, €CTECTBEHHOHAYYHbIE M WHKCHEpPHBIE
3HaHUS U PEICHHS 3aa4 B cBoeil mpodeccronanshoi aesrenpaoctu (OIMK-1);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUS O COBPEMEHHOW (HU3WYECKOW KapTUHE MUpAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIIECTBA IS MMOHUMAHUS
OKpYy>aroliero Mupa u siieauit mpuposl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIH30BaTh 3HAHUSI O CTPOCHHUH BEIIECTBA, MPUPOIEC XUMHUYECKOUN CBSI3U
B Pa3NIMYHBIX KJaccax XMMHUYECKUX COCTUHEHUH AJisl MOHUMAaHUs CBOMCTB MaTepHalioB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B oKpysxatoiiem mupe (OITK-3).
3namo:

— OCHOBBI TCOpHUH ITpOHCCCa B XUMHYCCKOM PCAKTOPE;

— METOJIOJIOTHIO UCCIEAOBAHUS B3aMMOJICHCTBHS MPOIIECCOB XMMUYECKUX MPEBPAILICHUN U
SIBJICHUH TIEPEHOCA HA BCEX MACIITAOHBIX YPOBHSX;

— MCTOIOUKY BLI60p8. p€aKTOopa U pacdycTa IIpouccca B HEM;

— OCHOBHBIC PEAKIIMOHHBIE MPOIIECCH U PEAKTOPHl XUMUYCCKON U HEe(DTEXUMUUYECKON
TEXHOJIOTHH.
Ymems:

— TIPOU3BECTHU BBIOOP THIIA PEAKTOPA;
— TPOM3BECTU PACUET TEXHOJOTMYECKUX NTapaMeTPOB Ul 3alaHHOTO MPOLIecca;

—  ONpeAeNnuTh MapaMeTpbl HAUTYUIIIei OpraHN3aIu Mpoliecca B XUMHUYECKOM PEeaKkTope.
Braoemy:

— METOJaMH pacyeTa M aHaJIn3a IIPOLECCOB B XUMUYECKUX PEaKTOpax;
— METOAMKOM ONpEeEIeHUS TEXHOJOTHYECKHUX [TOKa3aTelIeH;
— MEeTOoJaMH BbIOOpa XUMUYECKUX PEaKTOPOB.

3. Kpartkoe conep:xaHue THCHHMILIMHBI

Monayab 1. OcHOBHbBIE onpeieSIeHUs U MOJI0KEeHUSA

1.1 Onpenenenne M Ha3HAYEHUE XUMHUYECKOIO peakTopa. PeakTopel B XMMHYECKHX H
HEXUMMYECKUX OTpacisiXx MpoMbliieHHOCTH. OO030p THUIIOB XHMHUYECKUX PEAKTOpPOB, HX
CTPYKTYpHBIE 3J€MEHTHI (peaKkLUHOHHBIA AJIEMEHT, YCTPOICTBa BBOJAa W BbHIBOJIA, CMEIIEHUS,
pas3zielieHuss U pachpesiesieHus] MOTOKOB, TEMJI000MEHHBIE 3JI€MEHThI), OCHOBHBIE IMPOLECCHI U
SBJICHUS B HUX.



1.2 ®usznyeckoe U MaTeMaTUYECKOE MOJICTUPOBAHUE, ONIPEICTICHUE U OCHOBHBIC TTOHSITHS,
UX MECTO B HHXCHEPHO-XMMHUYECKMX HCCIENOBaHUAX U pa3paborkax. Hayunelii meron
UCCJICIOBAHUS W U3YYEHHUS IIPOLIECCOB B XHMMHYECKOM PEAKTOpPE - MaTeMaTUYeCKoe
MojeIMpoBaHre. MeCTO U 3HAaYEHHE HATYPHOTO M BBIYUCIUTEIIBHOTO SKCIIEPUMEHTA.

1.3. Hepapxuueckass CTpyKTypa MaTeMaTHUYeCKOW MOJIEIM IIpolecca B PEaKTope.
CucremaTu3zalys NpoueccoB B XUMUYECKOM PEaKTOpe MO MacITady X MPOTEKaHUs: XUMUYECKast
peaxius, XMMUYEeCKHil MPpoliecc B 3JIEMEHTAPHOM 00beMe, MPOIIECCHl B PEAKIIMOHHOM 2JIEMEHTE U
B PEaKTOpE B IIEJIOM, — UX B3aUMOCBSI3b M HEPAPXUUECKass CTPYKTypa MAaTEeMAaTUYECKON MOJIETN
mpouecca B peakrtope. llpumMepsl cHcTeMbl MPOLECCOB B PAa3IMYHBIX BHJIAX XHUMHUYECKHUX
peakTopoB. CTpyKTypa U3y4aeMoro Kypca.

1.4, OUBUMKO-XMMHYECKHE  3aKOHOMEPHOCTH  XUMHYECKHUX  MpEeBpalleHud  —
CTEXMOMETPUUYECKHE, TEpPMOJUHAMHYECKUE, KuHeThyeckue. [lokazatenn  XUMHUYECKOTO
MIPEBpAICHHS — CTENEHb MPEBPaIEHHUs, BBIXO MPOIYKTa, UHTETpaJibHAs U nu(depeHInanbHas
CEJICKTUBHOCTH, CKOPOCTH pEAaKIMW W TMpeBpalieHusi peareHtoB. [lyTh mMOBBIICHUS
3 PEKTUBHOCTH XMMHUYECKUX MTPEBPAIICHII Ha OCHOBE 3HAHUS UX (DU3UKO-XUMHUYECKUX CBOMCTB.

Mopayasb 2. Xumudeckuii npouecc

2.1.0cHOBHBIE TIOJIOKEHUS U onpeseneHus. Kiraccupukanus XUMAYECKUX TPOIECCOB TI0
pa3jMYHBIM MpPHU3HAKAM — XUMHUYECKHM (BUJ XHUMHUYECKOH peakluu, TEepMOIMHAMHYECKUE
XapaKTEPUCTHKH, CXeMa IpeBpalleHuii), (a3oBbIM (YHCIO M arperaTHoe COCTOsHUE ¢a3) u
CTaIlMIOHAPHOCTH.

2.2. T'omoreHHbli XuMHueckuil mnporecc. Omnpenenenrne W nOpumepsl. BiusHue
XUMHUYECKHX MPHU3HAKOB M YCJIOBUU MPOTEKaHUs Ipolecca Ha ero mokazarenu. CrnocoObl
unTeHcupukanuu. [loHsATHE onTHUMalbHBIX TemmepaTyp. ONTUManbHBIE TEeMIIEpaTypbl s
00paTHMBIX B HEOOPATHMBIX IK30- U IHIOTEPMUICCKUX MTPOIIECCOB.

2.3. T'ereporeHHsblii (HEKaTaNIUTHYECKHI) XuMuyeckuidl mnpouecc. OmnpeneneHue Hu
npumepsl. CTpykTypa mpolecca M ero coctapistomue (craauu). Habmiomaemass CKOpOCTh
XUMHYECKOTO mpeBpamieHus. OOmacTu (peXUMbl) TPOTEKaHUs TMpolecca, JUMHUTHPYIOUIAs
cragusi. ['eTeporeHHBI XMUMHYECKUW Tmporecc '"ra3(>kuakoctb)-TBepaoe". OOocHOBaHUE,
IOCTPOCHME U aHAJIU3 MAaTEeMaTHUYECKOM MOAEIH JUIsl peakiuil ropeHus (MoJielb "CKUMAOIAscs
chepa") m Tomoxumuueckoil (mozenb 'c HeB3aumopewcTByroumMm sapom"). HaGmromaemas
CKOpPOCTh TIPEBpAILEHUS,, BpeMs MPEBpPAIICHUS WU IMYTH HWHTEHCU(PHUKAIMU IS Pa3TUUHBIX
oOnactell mnpoTekaHusi mporecca. ['eTeporeHHbId XUMHUYECKHH mporecc '"Ta3(>kKuIKOCTb)—-
KUIKocTh". OOOCHOBaHME, MOCTPOEHHE M aHalIM3 MareMaTuueckoid Moxenu. Habmronaemas
CKOpOCTh TMpEeBpalleHHss M o00jacTh mnpoTekaHus mpouecca. IlyTm HHTeHCUpHUKAMU Ui
pa3IMYHBIX PEKUMOB TpoIiecca.

2.4. Karanutnueckuii npouecc. Onpenenenue, kaaccu@ukanus, npumepbl. ['oMoreHHsbli
Y MUKPOTETEPOTeHHBIN KaTaJTUTHUYECKHE MTPOLIECCHI, UX 00111ee U OTIIMYUTENBHOE OT TOMOTE€HHBIX
U TeTEepOTreHHbIX XMMHMUYECKUX IpoleccoB. ['eTeporeHHbId KaTanu3 Ha TBEPJAOM KaTajau3aTope.
O0ocHOBaHME, IOCTPOECHUE U aHAJIN3 MATEMaTHYECKON MO/IEIH Ha KaTATUTUYECKON TOBEPXHOCTH
U B TIOPHCTOM 3epHe KaTanu3aTopa. HaOmromaemass ckopocTh NpeBpalieHus U o0jacTu
nporekaHus npouecca. (CreneHb  HMCHOJIb30BaHWS  BHYTpPEHHEH noBepxHocTu. [lytm
UHTEHCU(UKAIIMY KaTaIUTUYECKUX IPOLIECCOB. BiMsHue TemsonepeHoca Ha TeTepOreHHbIN U
reTepOreHHO-KaTaJIUTHUYECKUN MTPOLIECCHI.

Mopnyab 3. XuMHYeCKHIl peaKkTop



3.1. OcHOBHBIE TTOJIOXKEHUS U onpeneneHus. Kiaccudukaius mporeccoB B peakTopax 1o
Pa3JIMYHbIM IMPU3HAKAM - BUJ XUMHWYCCKOI'O MMpOoHeccca, oprann3anus mOTOKOB pCarcHTOB (CXGMa
JIBIDKEHUSI PETEHTOB UYEpE3 PEeaKTop, CTPYKTypa MOTOKOB B PEAKIIMOHHOW 30HE), OpraHu3aius
TEIUIOBBIX TOTOKOB (TEIUIOBOM pEXHM, CXeMa TeIIooOMeHa), CTalMOHApHOCTh IpoLecca.
O06o0cHOBaHME M IOCTPOEHUE MAaTEMaTUUECKHUX MOJIEIH IIPOLIECCA B PEAKTOpaX pa3Iu4yHOIO TUIA
KaK CHCTEMbI YPaBHEHU MAaTEPUAIBHOTO U TEIIJIOBOTO 0aTaHCOB HA OCHOBE JIAHHBIX O CTPYKTYpE
IMOTOKa, XHWMHYCCKHUX [MPCBPALICHUAX, SABJIICHUAX IIEPCHOCA TCIJIa MW BCUICCTBA W HUX
BSaHMOHeﬁCTBHH. CI/ICTeMaTI/ISaI_II/ISI n KJIaCCI/I(I)I/IKaI_[I/ISI MaTeMaTHYEeCKNX ONMHUCAHUI mponecccoB B
peaxkTopax.

3.2. M3oTepMuuecKre MpoIecchl B XMMUYECKOM peakTope.BiusHue cTpyKTyphl moToka
(ugeanbHOE CMEIIEHHME W BBITECHEHHE), CTAllMOHAPHOCTH peXUMa  (MIPOTOYHBIA |
NepHOANYECKUH), TapaMeTPOB U YCIOBHH MPOTEKaHUs Mpolecca (TeMIepaTypa, KOHIEHTPALus,
JlaBlieHne, 00beM PEeaKIIMOHHOM 30HBI, BPEMsI), BHJa XUMUYECKOH peakuu (IpocTast U CIOXKHAs,
oOpaTuMas u HeoOparumas) W ee HapamMeTpoB Ha NPO(WIN KOHLIEHTpAUUd M MOKa3aTelH
npolecca B peakTope (CTeleHb NPEeBpAlIeHUs, BBIXOJ TNPOAYKTa, CEJICKTHBHOCTH IpOIlecca.
OcHoBBI pacuera mporecca B peakrope. CpaBHeHue 3¢p(HEKTUBHOCTH pPAaOOTHI PEAKTOPOB,
OIMCHIBAEMBIX PA3IMYHBIMUA MOJEISIMH — HJICaJIbHOTO CMEIICHHsI M BBITeCHEHus. [Iporecchl B
peaKkTOpax ¢ ICPEHOCOM BCUICCTBA, OTIIMYHBIM OT HACAJIbHOI'O CMCIICHUS U BBITCCHCHUS. MOIICJII/I
IPOLIECCOB, 00IACTH X MPUMEHEHHUS M COMOCTABIICHNE C MOACTSIMH "UICAIBHBIX" TPOIIECCOB.

3.3. Hensorepmuueckue mporecchl B XUMHUYECKUX peakTopax. OpraHu3anus TEIIOBBIX
IIOTOKOB M PEKHMOB B XUMHUYECKHX peakTopax. Pacmpenenenue temnepaTypbl M KOHLIECHTPALUHI
(cTemeHN TpeBpalleHHs) B PEAKTOPE B PEKUMAax MICATHHOTO CMEIICHHS W paclpeaeieHus,
anumabaTHyeckoM M ¢ TemwiooOMeHoM. CBS3p TeMmmeparypsl M CTENEHH NpPEBpAIlCHHS B
anunabatuyeckoM mpouecce. CormocraBieHHE € HM30TEPMHYECKUM peXUMOM. Yucio wu
YCTOWYHMBOCTB CTAMOHAPHBIX PEKUMOB B PEaKTOPAX MICATBHOTO CMEIICHHS U aBTOTEPMHYECKOM
C BHYTPEHHHUM TEIJIO0OMEHOM.

Mopnyas 4. IIpoMbIIICHHBIE XMMHYECKHE PEAKTOPBI

Ha KOHKpeTHBIX pUMepax MPeIMETHO paCCMATPUBAOTCSA KOHCTPYKIUU IIPOMBIIUIEHHBIX
pPeaKkTopOB /JIsl IPOBEJACHUS MPOLIECCOB TOMOTE€HHBIX, T€TEPOT€HHBIX U KaTAIUTUYECKUX — BBIOOD
THUIIA PEaKTOPa, 0COOEHHOCTH KOHCTPYKTUBHBIE U PEXKHUMA.

4. O0beM yueOHO 1 CHUNITHHBI
B ) B sauetHpx | D aKaIeM.
bl y4eOHOH padoThl CIMHAIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3 108
Kounrakthas patora (KP): 1,33 48
Jlexuuu (Jlek) 0,444 16
[Tpaktuueckue 3ansatus (I13) 0,444 16
JlabGopaTopus 0,444 16
CamocrositesbHas padora (CP): 1,67 60




Jlpyrue BUIbI CaMOCTOSITEIFHON paboThI 1,67 60

3ader ¢

Bun KOHTPOJIsA: 3a4€T / 3x3aMeH - .
OICHKOU

AHHOTaN U padoyeil MPOrpaMMsbl AU CHUILIMHBI

«CucreMbl ynpaBjieHUsI XMMUKO-TeXHOJI0rnueckumu npoueccammn» (b1.5.20)

1. Heab IMCHMIUVIMHBI - 1aTh 0A30BBIC 3HAHUS MO TEOPUU CHUCTEM YIPABICHHS XHMHKO-
texHojornueckumu npoueccamu (CY XTII), npuBuTh HaBbIKKM U yMeHHE aHanu3a cBorcTB XTI
KaK OOBEKTOB yIPABICHUS U MPAKTUYECKOTO MPUMEHEHUS] TEXHHUECKUX CPEICTB yIIPABICHHUS.

2. B pe3yabTaTe H3yYeHHs TUCHMILIMHBI 00ydaoummiicss mo nmporpamme 6akajiaBpuara
JOJIZKEH:

Obnaoams ciienyromumu obnienpodeccruonanbabiMu (OITK) koMeTeHIIUAME:

— CHOCOOHOCTBIO MCIIOJIb30BaTh MAaTeMaTHYECKUE, €CTECTBEHHOHAY4YHbIC U MH)KEHEpHbIE
3HaHMS JJIs PELICHUs 3a/1a4 B cBoel npodeccuonanbhoi aestenbroctu (OITK-1);

— TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHUSA O COBPEMEHHOW (U3MYECKON KapTHHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM BeIIeCTBA ISl TMOHUMAaHUs
OKpyXaromiero mupa u siiieauit npupozsl (OI1K-2);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HaHUS O CTPOCHUU BELIECTBA, IPUPOJIE XUMHUYECKON CBSI3U B
pa3IMYHBIX KJIaccax XUMHYECKMX COEAMHEHHMH HJs IIOHUMaHUS CBOMCTB MaTepHalOB U
MEXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).

3namu:

- OCHOBHBIE MOHATHUS TEOPUU YIIPABIICHUS;
- CTaTUYECKHE U IMHAMHUYECKUE XapaKTEPUCTHUKN 0OBEKTOB YIPABICHHUS;

- ocHOBHbIE BUIbI CAY U 3aKOHBI PETYIUPOBAHUS;

- TunoBele CAY B XMMHYECKOH IIPOMBIIUIEHHOCTH;

- METOJIbI U CPENICTBA U3MEPEHUS OCHOBHBIX TEXHOJOTUYECKUX MTAPAMETPOB;
- ycroitunBocth CAY;

- OCHOBHBIE NOHATHUS O HEMMHEWHBIX CAY, penelHbIX CHCTEMax, JOTHYECKUX alrOpuTMax
YIIPABJICHUS, ATAITUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPABJIECHUS;

Ymems:

- OMNpedensiTh OCHOBHBbIE CTAaTUYECKHME U JIMHAMUYECKHE XapaKTePUCTHKH OOBEKTOB
yIpaBJIeHUS;

- BBIOMPATh PALIMOHAIBHYIO CUCTEMY PEryJIMPOBAaHUS TEXHOJIOTMYECKOTO Mpoliecca;




- OolleHUBaTh ycroiunBocTh CAY;
- BBIOMpaTh KOHKPETHBIE TUITBI TPUOOPOB It TMarHocTHKU X TT1;
Braoems:

- METOJaMH TEOpUM ABTOMATUYECKOTO PEryJHMpOBaHUs, OpPraHM3allMM U pacyéra CHUCTEM
ONTUMAJIBHOTO YIIPAaBJIEHUsS NPOLECCAMM XMMHMUYECKOM TEXHOJOIMHM 3JIEKTPOXUMHUYECKHX
IIPOU3BO/ICTB.

3. Kparkoe conep:xkanue TUCHHNIHHBI
MopayJib 1. OcHOBHBbIE NOHATHS YNPABJIEHUS] XUMHKO-TEXHOJI0THYECKMMH IPOLeCCAMU.

3HaueHue aBTOMATUYECKOTO YIPABJICHHS IS PA3BUTUS XMMHUYECKOH IPOMBIIUICHHOCTH.
OCOOEHHOCTH  YNpaBICHHUS XUMHUYECKUM MPEANpPUATHEM M XUMHKO-TEXHOJIOIMYECKHM
nporeccoM. TeXHHUKO-3KOHOMUYECKMH 3((eKT BHEApeHUs aBTOMAaTU3MPOBAHHBIX CUCTEM
ynpaBineHus. Ponp cucrem ymnpaBieHus B oOecneueHHMM 0e30MacHOCTH XMMHUYECKOIo
IIPOM3BOJICTBA U OXPaHbl OKpy:karolel cpeabl. OCHOBHBIE TEPMUHBI U onpezaeneHus. Uepapxus
ynpasiaeHusi. OCHOBHblE MNpUHUUIBL yhnpaBiaeHus. Kiaccudukanus cucteM ynpaBiieHUs
®ynkuuoHanbHas cTpykrypa CAY. [Tokazarenu kauecTBa yrnpaBiIeHHUs.

MOIlyJ'[b 2. OcHOBBI TCOPUH ABTOMATHYIECCKOI'O yIIpaBJICHUSI.

Maremaruueckue monenu CAY. [Iunamuueckue xapakrepuctuku CAY. Hcnonb3zoBanue
orepanuoHHOro ucurciaenus it ananusa CAY. Tunosble fuHaMu4ecKue 3BeHbs. BpeMeHHble 1
YaCTOTHBIE  XapaKTEPUCTUKU. OKBUBAJICHTHbIE IPEOOpa3OBaHUS  CTPYKTYPHBIX  CXEM.
YcroitunBocth JHEHHBIX CAY ¢ oOparHOM cBs3bro. Kiaccuukaius v OCHOBHBIE CBOMCTBa
00BEKTOB ympaBieHHs. MeTonbl OINpeaeseHUs] CBOMCTB OOBEKTOB yrpaBieHus. OCHOBHBbIC
3aKOHBI PEeTyIUpoBaHus. PeryisTopsl Ha OCHOBE UCKYCCTBEHHBIX HEMpPOHHBIX ceTeil. [ludpoBbie
U poOacTHbIE CHUCTEMBbI YIpaBieHHA. BbpIiOOp 3akoHa peryaupoBaHHs U ONpejesieHue
ONTUMAaJIbHBIX TAPAMETPOB HACTPOMKHU ITPOMBILIEHHBIX PETYJIATOPOB.

Moayans 3. WU3mepeHHe TEeXHOJOTHYECKMX MAPAMETPOB XHMHKO-TEXHOJIOIHYECKOIr0
npouecca.

I'ocynapcTBeHHas cucTeMa MPOMBIIIIEHHBIX TPHOOPOB U CPesICTB aBTOMaTH3alMU. OCHOBHBIE
TEPMHHBI U OIIPENETICHNS METPOJIOTMH. MeTonbl n3mepenuii. Cpeacrsa M3MEPUTENBHON TEXHUKH,
UX CTaTHMYeCKWe M JAUHaMuyeckue cBoicTBa. [lorpemnoctu mamepenuil. CrnocoObl mepeaayu
uHpopmManuu Ha paccrosiHue. Opranusanus aucraHimoHHol auarHoctuku XTII. U3mepenue
OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpPOB: HABJICHUS, TEMIEPATYPBI, pacxoia U KOJUYECTBA,
YPOBHSI )HJIKOCTH U CBIITYYMX MAaTE€pPHUaIOB, COCTaBa U (U3NKO-XUMHUECKUX CBOWCTB BEILIECTB.

Moayab 4. OcHOBBI NPOEKTHPOBAHUSA ABTOMATHYECKMX CHCTEM YNPaBJIeHUSI XMMHKO-
TeXHOJIOTHYeCKUMH MPoLeccaMM.

Ocob6ennoctu ynpasienust X TII. PerynupoBanre OCHOBHBIX TEXHOJIOTHYECKUX MapaMETPOB:
pacxona, AaBieHHs, Temmeparypsl, ypoBHsA, PH. Texuuueckue cpencra CAY. OcHOBHbIE
Pa3HOBHUIHOCTH YIIPABIIOMIMX YCTPOMUCTB. THIIBI, XapaKTEPUCTUKU U PACYET UCIIOJHUTEIBHBIX
MEXaHU3MOB U PETYIMPYIOMUX opranoB. OpopmiieHre IPOeKTHOTO 33/1aHUs Ha aBTOMATU3AIIUI0
TEXHOJIOTHYECKOTO Ipoliecca. BrIOop Touek n3MepeHus, KOHTPOJIs, yIPaBIIieMbIX TapaMeTPOB U
YIpaBIAONMX Bo3AeHCTBHM. CTaHIapThI M YCIOBHBIE 0003HAUEHHS Il TEXHOJIOTMYECKHX CXEM.



OcHoBubie cBenenust 00 ACY TII B xumuueckoir nmpombinuieHHOCTH. [Ipumepsr ACY TII B

XUMUYECKON MNPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. CoBpeMEHHbIE TEHACHIMU B
pazsutuu CY XTII.

4, O0béM yueOHOol TUCUUIITIMHBI

Brs! yac6HOR paboTs! B 3aueTHBIX B akageM. gacax
eIMHUIIAX

O0mas TpyA0eMKOCTh IMCIHUIIJIHHbI 4 144
1o y4eOHOMY IJIAHY

KonTaktHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,444 16
[TpakTrueckue 3anstus (I113) 0,444 16
Jlabopatopusie 3ansatus (J13) 0,444 16
CamocrositeabHas padora (CP): 1,67 60
CaMoCTOsITeIbHOE U3YUYEHHUE PA3/ICSIOB TUCIUIIIIMHBI 1,67 60

JK3aMeH

Buja uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 1 (36)

4.4.2. JIMcHUNIMHBI BADUATHUBHOI YacTu (00s13aTeIbHbIE TUCHUILINHBI)

AHHOTauA padoyell MPOrpaMMbl AUCHUNIHHBI
«CounanbHo-nojaurnyeckas ucropusi» (b1.B.0/1.1)

1. Heas aMCHMIUIMHBI. TPUOOpPETEHHE CTYACHTAMHM HAay4HbIX 3HaHUH B 001acTH
COLIMAJIbHO-TIOJINTUYECKON KHU3HU o01iecTBa yepes aHanu3 ucropuu Poccun XX-XXI BB.

2. B pe3yabTare u3y4eHHs JUCHHMILUIMHBI 00y4aloUIUiics Mo nporpaMmme 0akajaBpuara
JAOJIZKeH:

Obnadams CIENYIOUTUMA 00WeKYIbMYPHbLMU KOMIIECTCHITUSIMUA:

- CcocoOHOCTH aHATM3UPOBATh OCHOBHBIE ATAITBI H 3aKOHOMEPHOCTH HCTOPUIECKOTO PAa3BUTHUS
ob1mectBa i (opMHPOBaHHS TpaxaaHckoi nmosunuu (OK-2).
3namo:

- OCHOBHBIE (paKThl U COOBITHS coluabHO-IoauTHYecKOi ncropun Poccun XX-XXI BB.;



- CYIIHOCTh, XapakTep M OCOOCHHOCTH OCHOBHBIX JSTaloOB COLMATHHO-TIOJUTHYCCKOM
rucropuu Poccuu HOBeMIIIEro BpeMeHU;

- O6H_[I/Ie 3aKOHOMEPHOCTHU COIHUAIBHO-TIOJIUTHYCCKOI'O IIPpOLECCa,
- MCCTO U POJIb PA3JIMYHBIX COIMUAJIBHBIX I'PYIIII B O6H_ICCTB6;

- BJIMSIHUE TOCYJapCTBa U OT/ACIbHBIX 00IIECTBEHHO-TIOIUTUYECKUX CUJT HA UCTOPUYECKUI
mporiecc.

Ymems:

- aHAJIM3UPOBATh M MMOHUMATh MUPOBO33PEHUYECKHE, COI[MATLHO U JIUYHOCTHO 3HAYMMBIC
npo0JIEMbl HCTOPUYECKOTO MPOLIECCa;

- BECTU JHUCKYCCHUIO, apryMEHTHPOBAHO OTCTaMBATh CBOIO IIO3HULIMIO II0 aKTyaJlbHBIM
COLMAIbHO-TIOJIUTHYECKUM COOBITHSIM COBpEeMEHHOU ucropuu Poccun;

- OpUCHTHUPOBATHCA B CUCTECMEC COBPCMCHHBIX COLIMAJIbBHO-TIOJIMTUICCKUX TGXHOHOFHﬁ;

- YMETh OMPEACNATh CEUU(PUKY U MECTO OTJIEIbHBIX COOBITUN U SIBJICHUHN B COLIMAIBHO-
noautuyeckoit uctopuu Poccun XX-XXI BB.

Braoems:
- KaTeropuaTbHO-TIOHSITHWHBIM aIliapaToM U3y4aeMOi TUCIIUTUTHHEI;
- METOIAMH COLIMAILHO-IIOINTHYECKOTO aHaIN3a OOIIECTBEHHON KU3HH,

- HaBBIKAMH ITOJIUTHUYECKOM KYJIbTYPbI IJIA BBIpa6OTKI/I CHUCTCMHOTI'O, LICJIOCTHOI'O B3rjIsiaa
Ha COIHMAJIBbHO-TIOJIUTHYCCKHEC COOBITHS.

3 KpaTkoe coaep:kanue JUCHUNIHHBI.
Monynsb 1. 'ocynapctBo u monutudeckast Bnactsb B ucropun Poccun (XX-XXI BB).
1.1. ITpenmet conmanbHO-NOIUTHYECKON ucTopun Poccun.

MecTo conManbHO-NOIUTHYECKON HUCTOPUM B CHCTEME MCTOPUYECKOro 3HaHUA. Mojenn
NOHMMAaHHUA W  MHTEPHpPETalud  COLHUAIbHO-TIOJIUTHYECKOro  mporecca.  [loHsatuiiHo-
KaTeropuayIbHbIA amnmapar, MeTo/bl, GYHKIIMH COLUAIBHO-TIOJUTHYECKOW HcTopuu. Tpagunun
HNOJUTUYECKOTO aHaJIM3a HMCTOPUYECKOro Ipolecca B OTEYECTBEHHOM Hayke. XapakTep H
0COOEHHOCTH MOJIMTHYECKOH KylbTypsl Poccun.

1.2. TocynapctBo B ucropuu Poccun (XX-XXI BB.).

[Tonsitue rocynmapctBa u ero ¢GyHkuuu. @DOpMbl MpaBiIeHUs] U TOCYIAPCTBEHHO-
TEPPUTOPUATBHOTO  ycTpoiictBa. M3meHeHust ¢opM MpaBieHHs M TOCYAapCTBEHHO-
TeppuTOopuanbHOro ycrpoicrsa B ucropun Poccun XX-XXI BB. [Ipobnems! popmupoBaHus u
pa3BUTHS MapJIaMeHTapU3Ma, IPABOBOT'O rOCYIapCTBa U rpaxk1aHcKoro obmiecta B Poccun B XX-
XXI BB.

1.3. OBomronus nmonutuyeckoro pexknuma Poccnn B XX-XXI BB.

IloHsATHE M TUIBI MOJMTUYECKUX PEXKUMOB. TOTaNIMTApU3M, aBTOPUTAPU3M, NEMOKpATHS.
CoBpeMEHHBIE TEOPHUH JEMOKPATHH.

[Tomutnueckuit pexum napckot Poccum. Ilommtrnueckne pexumbl  CoBETCKOro
rocynapcrsa. [lonmurnueckuii pexxuM coBpeMeHHoi Poccun.



Monyib 2. OcHOBHBIE COLIMAIBHO-TIONUTHYECKHE Mpoliecchl B ucropun Poccun XX-XXI BB.
U UX CYOBCKTHI.

2.1. Uneonoruu u napTuu B coliMaibHO-nouTHYeckon ucropun Poccun XX-XXI BB.

Uctopust craHoBieHus nmapTtuil U naptuiiHo cuctembl B Poccuu. IlapTuiiHas cucrema
coBpeMeHHOM Poccun.

XapakTepUCTUKU OCHOBHBIX MJICOJOTMYECKUX TEUEHUN COBPEMEHHOCTH U UX OTPaKECHHE B
ucropuu Poccun XX-XXI BB .

2.2. Pesomonuu u pepopMel B HOBel1Iel ucropuu Poccum.

PeBonrorust 1 peopMbl: MMOHATHE U CYITHOCTh. PEBOONMH B POCCHUICKON UCTOPUU U UX
nociencteus. Pepopmbr XX Beka. IlpoGnemsr MopepHm3anuu coBpeMeHHOW Poccum.
PedopmupoBanue COBpEeMEHHOTO POCCHHCKOTO OOIIECTBA: MTPOOIEMBI U MEPCIICKTUBEI.

2.3. XapaKTepucTuKa COIMaIbHO-KIACCOBOM CTPYKTYPhI pOCCUHCKOTO OOIIECTRA.

[loHsiTHE COLMAIBHO-KIIACCOBOM CTPYKTYPBI: COCJOBHS, KJIACChl, COLMAIbHBIC TPYIIIbI.
Tpanchopmanus cCoMambHO-KIACCOBOM CTPYKTYPHI OOINECTBA HA PA3JIMYHBIX dTanax HCTOPHUU
Poccumn.

Mopyns 3. Haunonanenble otHomenust B Poccun XX-XXI BB. BHemnss nonutuka Poccun
B HOBEHIIEH UCTOPHUH.

3.1. HanmoHaneHbBIE OTHOLIIEHUS U HalMoHaabHasd nmonutuka Poccrn XX-XXI BB.

Ocobennoctu (bOpMPIpOBaHI/IH Poccum kak  MHOrOHaIMOHAIBLHOTO rocyaapcraa,
XapaKTCPHUCTHKA €€ HAIMOHAJIIBHOI'O COCTaBa. HaIII/IOHaJII)HO'FOCYI[apCTBCHHOG CTPOUTCIIBCTBO B
Poccuu: ot HMIICPHUU K (l)ez[epam/m. OTHONOJIUTHYECKHE IIpOLCCChI B COBpeMeHHOﬁ Poccun.

3.2. Buemnss nonutuka Poccun (XX-XXI BB).

HammonansHbIe MHTEpPECH! U BHEIIHAS NOJUTHKA. BHemHsAg nonutuka Poccrun B Havame XX
BeKa. MHpOBbIE BOWHBI M HM3MEHEHUs B CUCTEME MEXIYHApOJIHBIX OTHOLICHUN. BHeniHsas
nonuTuku Poccun Ha coBpeMeHHOM 3tane. Mecto u posib Poccuu B COBpeMEHHOM MHpE.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunasr yue6HOM paboThI B 3aueTHbIX B akanem.
eIMHUIIAX
qgacax

OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 2 72
JIaHy

Konrakthas patdora (KP): 0,890 32
Jlexumu (Jlek) 0,445 16
[Tpaktuueckue 3ansatus (I13) 0,445 16
CamocrositesbHas padora (CP): 1,110 40
[TonroToBka K KOHTPOJIBHBIM paboTam 0,305 11
Pedepar / acce 0,500 18




CamocTosTeTbHOE H3YUYCHHUE TUCITUTUTAHBI 0,305 11

Bun KOHTPOJIsA: 3a4€T - -

AHHOTaI U padoyeil MPOrpaMMebl AU CHUILIMHBI
«Hctopus punocopun» (b1.B.0/1.2)

1. Ieab TMCHUTLUIMHBI - cCHOPMUPOBATH Y CTYACHTOB KOMILJICKCHOE TIPEACTABICHUE O POJIH
u Mecte QmIocopUM B CUCTEME TYMAHHMTAPHBIX, COLHMAIbHBIX W ECTECTBEHHBIX HayK,
MO3HAKOMHUTh WX C OCHOBaMH (uiaocockoro 3HaHHS, HEOOXOAMMBIMH IS PEIICHUS
TEOPETUYECKHUX M MPAKTUYECKUX 3a/1a4.

2. B pe3yabTrare u3ydeHus AUCHUIIMHBI 00yYaKOIIMiics M0 MporpaMMe 6akajaBpuara
JOJIZKEH:

Obnadams CIEIYIONTUMHA 0OWEKYIbMYPHLIMU KOMIICTCHITUSMU

- CIIOCOOHOCTH HCIIOJIb30BaTh OCHOBBI (DHIOCO(PCKHUX 3HAHUH st (OPMHUPOBAHHUS
MEpoBo33peHueckoii nosuimu (OK-1).

3name:

- OCHOBHOE COJIEpKaHUE II1aBHBIX (PUIOCO(PCKUX IIKOJ U HAMpaBIEHHM, MIpeICTaBUTENeH
ATHUX IIKOJ, CBSA3b U pa3iuyue ux GuiuocoPcKux uaen, CBI3b HCTOPUKO-(HUITIOCOPCKUX KOHISTIIHIA
C COBPEMEHHBIMH MPOOJIEeMaMHi MHAUBUAYATbHON M OOIIECTBEHHOM KU3HU;

Ymvemn:

- MOHUMATh U AHAIMU3HPOBATH MHUPOBO33PEHUECKUE, COLUATbHBIC M WHINBUAYAIbHBIC
po0JIeMbl COBPEMEHHON KHU3HU; TPAMOTHO BECTH AMCKYCCHIO, apTYMEHTHPOBAaHHO OTCTAaWBATh
CBOIO MO3HIIMIO M0 3HAUYUMBIM (puntocockuM mpodiieMaM COBPEMEHHOW KH3HHU, OMUPAsCh Ha
HapaOOTaHHBIH B HcTOpUU (prstocodru MaTepualt; MPUMEHSITh oydyeHHbIe Priiocodckue 3HaHus
K pelIeHuto nmpodeccnoHabHBIX 33/1a4;

Braoemy:

- Ipe/ICTaBIEHUsIMH O (priocouu Kak HayKe M CHCTEMe LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTApHOI'O 3HaHUS; OCHOBaMM (MIOCO(CKOTr0 MBIIUICHHS; KaTerOpUabHBIM anmnapaTroM
U3y4yaeMol TUCHMILINHBI, (UI0COPCKUMU METOIaMH aHalIM3a Pa3jInYHbIX NpoOseM, HaBbIKaMU
¢miocopckoil  KyiabTypbl s BBIpaOOTKM  CHCTEMHOIO, IIEJIOCTHOIO  B3IJsila Ha
JNENCTBUTENBHOCTh U MECTO XMMHH U XMMUYECKOM TEXHOJIOTUY B LIEIOCTHON KapTHHE MUDA.

3. Kpartkoe conepikanue THCHUIIHHBI
Beenenue. dunocodus, ee mpoucxoxkaeHre 1 poib B 00IIECTBE.

Mopnyas 1. AHTHYHAs M cpeaHeBeKoBas (punocodus

Antnunas ¢unocodpus (mocokparuku, cocuctel, Cokpar, emokput, I[lnaron,
ApuCTOTENb, JITMHUCTUYECKU-pUMcKast punocodus). [Toucku nepBoHavan ObITUS B TPEUECKON
HaTypduinocopun. Yuenue [InaTona o0 uaesx kak OCHOBa OOBEKTHBHOIO Hjaeanu3Ma. Teopus
uaeansHoro rocyfapctBa Ilmarona. VYdeHue ApHCTOTENs O 4YeThIpeX Havanax (MpPHYMHAX).
Jloruka Apuctorens. Yaenue 00 0OIIeCTBE U TOCYIapCTBE.

OcHOBHBIN  GUIOCO(DCKUE TIKOJBI  DIUTMHUCTUYECKON duimocodun  (SMUKYpPEU3M,
CTOMIIU3M, CKEITUIIU3M).



OcHOBHBIE  TIPOOJIEMBI cpenHeBeKoBOM ¢uiocobun u  dnoxm  Bo3poxaeHus.
Bo3HuKHOBEHHE XPUCTHAHCTBA, €r0 BIUSHUE Ha 00mecTBO U puiiocoputo. OCHOBHBIE 3TAIbI
Pa3BHUTHUS CPEIHEBEKOBOH (prTocOpHH: TATPUCTHKA U CXOIACTHKA.

[Matpuctuka. @wmiocodust AprycruHa. [Ipobrema COOTHOIIEGHWS 3HAHUS UM BEPHI.
Cxonactuka. @unocodusi Pombpl AKBHHCKOTO U €T0 «JI0Ka3aTelnbCTBa» ObITHS bora. bopnOa
HOMUHAJIU3Ma U peain3Ma.

®dunocodpus rymannsma. Haryphumnocodus smoxu Bospoxknenus (Hukonait Ky3anckwid,
Ixopnano bpyno). CoumanbHo-nionutrueckue ydenust (Hukkomo Makuasemnu, Tomac Mop,
Tommazo Kamnanenna).

Moayan 2. ®unocodusi HoBoro Bpemenu u 3noxu Ilpocsemenus (XVII — XVIII BB.)

OMIIUPU3M U pallMOHAIIM3M — OCHOBHBIE Hampasienus ¢punocopun Hosoro Bpemenu. .
bskoH — 0CHOBOMOJNIOKHUK dMIUpU3Ma. Posib MeTononorun B HaydyHoM no3HaHuu. P. Jlekapt —
OCHOBOIOJIOKHUK pannoHanu3ma Hosoro Bpemenu. Yuenue o metone. yamusm [lexapra —
yU€HHUE O JBYX CyOCTaHIUAX, MEXAHULIU3M.

Jlunus smnupusma (T. T'o66c¢, k. Jlokk, [Ix. bepxmm, 1. FOm). Jluaus panmonanusma (b.
Cnuno3a, I'. JIeitOHu).

Owminocodust  smoxu  [IpocBemienusi. OcCHOBHBIE MPEACTaBUTENH  (PPaHIy3CKOTO
marepuanmuaMa XVIII Bexa: XK. Jlamerpu, /1. dunpo, K. I'enpenuii, I1. ['onp6ax. CornuansHo-
MOJIMTUYECKHE UJIeU MbICHTeNeH armoxu [IpocBenieHus.

Hewmeukast kmaccuueckast punocodust. . Kant. JlokpuTHYeCKUit U KPUTHYECKHIA TEPHOIBI
B TBOopuecTBe KanTta. «Kpurtrka 4ucToro pasyma» — yd4eHHE O BO3MOYKHOCTSAX YEJIOBEYECKOIO
pasyma. «KpuTHka mpakTH4ecKoro pazyma» — ydenue Kanra o HpaBcTBeHHOCTH. Duitocodpus
duxte u llemmura. OOLEKTUBHBIN UAeaIN3M U JUajleKkTHKa [ eres.

Moayasb 3. OcnoBuble puiocopckue nanpapijeHus X1 X-XX BB.

Pycckas ¢punocodpus XIX — XX BB. 3anagHuku u ciaBaHopuisl. Criop o MyTsaX pa3BUTHUS
Poccun u ero coBpemeHHoe HanoaHeHne. MaTepuanusM pycCKUX pPEeBOJIIOIIMOHHBIX JEMOKPATOB.
®uocodekas 1okTpuHa «BceequHCTBa» Bi. CosloBbeBa U PEIUTHO3HO-TIOITHYECKOE YUYEHHUE O
Codun. Yuenne o ceodoae H. bepasiera. Pycckuit kocmusm konma XIX — nagana XX Bexos (H.
®enopos, Bi. Conoswes, K. Lnonkosckuit, 1. ®nopenckuii, A. Unxerckuii, B. Bepuanckuii u

Ip.).

OcHOBBI MapKcUCTCKOH (unocoduu. Yuenue Mapkca 00 oruyxiaeHun. CyInHOCTb
MaTePUATUCTUYCCKOTO TMOHMMAHHsI HCTOPUH: OIPEHIENSIONas pPOJib  MPOU3BOIACTBEHHBIX
OTHOIIEHWIA. 3aKOH BO3pAacTaHUS POJIM HAPOJHBIX MacC B HMCTOPHYECKOM TPOIIECCe.
OOmuiecTBeHHOE OBITHE M 00IIeCTBEHHOE co3HaHue. IIoHsATHE OO0IIECTBEHHO-YKOHOMHUYECKOM
¢dopmanuu. basuc u HancTpoiika. KoHIenus yeioBeKa 1 JIUYHOCTH B MapKcu3Me. MapKCcHu3M U
COBPEMEHHOCTb.

Uppanmonanuctuueckas ¢guiocodus. A. lllonenraysp. Yuenue o Bose. @. Humme u
bunocodus xuzau. Dx3ucteHnumanuim (M. Xaiigerrep, K. Scnepc, XK.-I1. Captp, A. Kamio).

[To3uTHBH3M, HEONMO3UTHBM3M M  TOCTHO3UTUBU3M.  DanbCUPUKALIMOHU3M U
aHTUKyMynsaTuBH3M llonmepa. KoHnenuus HayuHbix peBostonuii KyHa.

GCMeHeBTI/IKa KaK METOHOJIOTHUYCCKAad OCHOBA 'YMAaHUTAPHOI'O 3HAHU .



Opeitn3M 1 Heodpeian3m. [Ipobdiaema cooTHOMmEHNHsT OMOIOTHIECKOTO U COHAIIBHOTO.
[TocTtmoiepHU3M.

4. O0beM y4eOHOI TN CHUNTHHBI

B 3aueTHbBIX B akanem.
Buanbi yueOHoii padoThl S ——
yacax
O0mas TPyA0eMKOCTh JUCIHHUIIIMHBI 10 Y4eOHOMY IUIAHY 2 72
AyIuTOPHBIE 3aHITHS: 0,89 32
Jlekuun 0,445 16
Cemunapsl (C) 0,445 16
CamocrositesnsHas padora (CP): 1,11 40
Bunx konTpoOJs: 3auer
AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNINHBI
«OCHOBBI 3KOHOMUKH U ynpasjenus npoussoacreom’ (51.B.0/1.3)
1. Heab AMCUMIUIMHBI - TIOJYY€HHE CHCTEMBI 3HAaHUM 00 HSKOHOMHUYECKHUX

3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHUSA  IPOMBIIIJIEHHOTO  MPOM3BOJACTBA B  CHCTEME
HAI[MOHAJbHOW IKOHOMHUKH, (OpMHpOBAHHE SKOHOMHYECKOTO MBILIUIEHUS M HCIIOJIb30BAHUE
MIOJIyYEHHBIX 3HAaHUH B PAKTUYECKOU IEATEIBHOCTH.
2. B pe3yabTare H3yyeHHs: AMCHUILINHBI 00YUYaIOLIUIiCS 10 MPOorpaMmMme
0aKkaIaBpUAaTa 10JIZKEH:

Obaaoams cnenytromumu oOekyapTypHeiMU (OK), obmenpodeccronansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHnusaMu:

- CIIOCOOHOCTh HCIIOJIB30BATh 3HAHUS OCHOB SKOHOMMKHM B PAa3JIMYHBIX cdepax
xu3HenesrensHoctr (OK-3);

- CIIOCOOHOCTB U TOTOBHOCTb UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B TpodeccnoHansHou nesrensroct (OI1K-1);

- FOTOBHOCTb HCIOJIb30BaTh 3HAHUS O COBPEMEHHON (U3NYECKOW KapTHHE MHpa,
IIPOCTPAHCTBEHHO — BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOEHUM BEILIECTBA JUIs IOHMMAaHUs
OKpy»Xaromiero mupa u sieiennit npupoasl (OI1K-2).

— CIHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBISTH TEXHOJOTMUECKHI mpolecc B
COOTBETCTBUU C PEIrIAMEHTOM U UCIIOJIb30BaTh TEXHUYECKUE CPEIACTBA Ul HM3MEPEHUs
OCHOBHBIX MTAPaMETPOB TEXHOJOTMYECKOTO MPOIecca, CBOWCTB Chipbst ¥ mpoaykiuu (ITK-1);

— TOTOBHOCTb  HCIIOJIB30BaThb  HOPMATHUBHBIE  JOKYMEHTBI 10  KayeCTBY,



CTaHAApPTH3aIMU U CepTU(UKANNKA TMPOIYKTOB M U3ICIUN, DJIEMEHThl SKOHOMHYECKOTO
aHanmu3a B nmpakTuueckoi aesrenprocta (ITK-3);

— CHOCOOHOCTh NMPUHUMATh KOHKPETHbIE TEXHHUYECKHE pEIICHHUs MpH pa3paboTke
TEXHOJIOTHYECKHUX IPOLIECCOB, BHIOMPATh TEXHUUECKHUE CPEICTBA U TEXHOJOTUU C yUETOM
IKOJIOTUYECKUX TocencTBri X npuMeHenus ([1K-4);

— CIIOCOOHOCTh M3y4yaTh HAYYHO-TEXHMUYECKYI0 WH(OpMAINIO, OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT 110 TeMaThke uccieaoBanus (ITK-20).

3uams:

— OCHOBBI 2dKOHOMHKH B Pa3IMYHBIX c(hepax >KU3HEACATETHHOCTH;

— METO/Ibl pa3pabOTKU ONEPATUBHBIX U MTPOU3BOACTBEHHBIX IIJIAHOB;
— METOJIBI M CIIOCOOBI OTUIATHI TPY/A,

Ymemn:

— COCTaBIIATH OTYETHI I10 BEIITOIHEHHIO TEXHUYECKUX 3a0aHUI;

— TOTOBUTH WCXOJHBIC JTaHHBIC JJIS BHIOOpAa M OOOCHOBAaHUS HAYYHO-TEXHHYECKHUX H
OpPTraHU3AIMOHHBIX PEIICHUI HA OCHOBE YKOHOMHUYECKOTO aHAJIN3a;

— paspalarbiBaTh OIEpPaTHBHBIC IUIAHBI PA0OT MEPBUYHBIX IPOU3BOACTBEHHBIX
10JIpa3/IeIICHHUI;

Brnaoemw.:

— METOAaMH U I/IHCTPYMGHTaMI/I HpOBGZIeHI/DI OKOHOMHYCCKOIO aHaJIn3a 3anaT u
pe3yJIbTAaTOB AEATEIBbHOCTH IPOU3BOICTBEHHBIX MOAPA3ACICHUN;
— UHCTPYMEHTaMH IUIAHUPOBAaHUS U BBIIOJHEHUS MEPONPUSTUN IO MPOU3BOACTBY
IPOYKLIHUH;
3. Kpartkoe conep:xkanue 1HCHHMIIMHBI
Moay.as 1. Beenenne. OCHOBBI PHIHOYHOM 3KOHOMUKHU

DKoHOMHUYECKHe NOTpeOHOCTH, Onara M pecypcbl. OOLIECTBEHHOE IMPOU3BOACTBO U
HYKOHOMHYECKUE OTHOIICHUS. [IpOM3BOACTBEHHBIE BO3MOXKHOCTH OOIIECTBA M SKOHOMHUYECKUH
BbIOOp. KpuBas NpOM3BOJACTBEHHBIX BO3MOXHOCTEH. 3akoH YyObIBaromleld IpesebHOM
noJsie3HoCTUM. TpaguioHHas 3koHomMHuueckas cuctema. CoOCTBEHHOCTh: (OPMBI M IYTH HX
npeoOpa3oBaHusi. PbIHOYHBIH MexaHM3M crnpoca U npeanoxkeHus. CoBeplieHHas U
HECOBEpIIeHHAs: KOHKYpeHInH. CyIIHOCTh ¥ YCIIOBHSI BOSHUKHOBEHUS PhIHKA. BUIBI PHIHKOB U
ux crpykrypa. @ynkuun peiHka. ToBap u ero cpoiictBa. Cnpoc M NpeasokeHHe Ha pbIHKE.
[Tonstne <«omactuaHoCcTh». COBEpIICHHAs W HECOBEPIICHHAs KOHKYPEHIHMH. MOHOMOJHS.
Onurononus. IloHATHE HaMMOHANBHOM HSKOHOMMKH, OCHOBHBIE MAaKpPOIKOHOMHYECKHE
nokazatenu. [loTtpebnmenus wu cOepexxenus. [lpomsBoacTBo, 0OMEH | pacIpeselieHHe.
[Torpebnenue, coeperxeHue, MHBECTULIMU TOBAapoB U yciyr. duHaHCcoOBas cucreMa U (puHaHCOBast
nosuTuKa obuiecTBa. Hajoru u Hajorosast cucrema.

MopnyJb 2. JKOHOMHYECKHE OCHOBBI YIIPABJICHHS NMPOU3BOACTBOM

[Ipenmpusitie Kak CyOBEKT PBIHOYHOTO XO3SHCTBAa. ODKOHOMHUYECKHE 3aKOHBI H
0COOEHHOCTH nux IIPOABJICHUA Ha MMpECANIPUATHUHA. Poinn CIieuajanucra XUMHYECKOU
npoMbllUIeHHOCTU. [lpennpusitue B cucTeMe pPHIHOYHOW SKOHOMUKH. llpenmpustue — kak
CyOBEKT ©  OOBEKT TMPEANPUHUMATEIBCKON  JCSATEIBHOCTH. 3aKOHOJaTelnbHas  0Oaza
NpEeANPUHUMATENIbCKON JIesITeIbHOCTU. HopMmaTHUBHO-TIpAaBOBBIE AaKThI, PErVIAMEHTHPYIOLIUE
JesTeNIbHOCTh npeanpustus. OpraHu3alioOHHO-TIPaBOBbIe (POPMBI  MPEANPUHUMATENIHCKON
NESTENIbHOCTH U KPUTEPHUH UX BbIOOpa. DOpMBI COOCTBEHHOCTH. BHEIIHSS M BHYTPEHHSS Cpeaa
npennpusTus. MatepuanbHo-TexHUYecKass ©0a3a mnpousBojacTBa. ChipbeBas U TOIUIMBHO-
JHepreTuueckas 0a3a XHUMHYECKMX TPOU3BOACTB. [Ipou3BojcTBeHHas mporpamMma U
MMPONU3BOACTBCHHAA MOIIHOCTDb NPEAITPUATHA. KauecTBo n KOHKypeHTOCHOCO6HOCTI) IPOAYKIIHH.
DKoHOMHUYECKOe O0OCHOBaHWME BBIOOpa CHIpbs W TomIuBa. Pecypcocbepexenue.



ATNbTEpHAaTUBHBIE HCTOYHUK CBHIpbS M DJHEPrUU. MaTepualbHO-TEXHUYECKHE PECYPCHI
npeanpuatis. OCHOBHBIE TPOW3BOACTBEHHBIE (DOHIBI XMMHYECKUX MPEANPHATHI: IOHSTHE,
Kjaccupukanus U cTpykrypa. [loHsTie u cTpyKkTypa, U OlleHKa OCHOBHBIX cpeacTB. [lokazarenu
UCTIOJIb30BAHUSI OCHOBHBIX MPOM3BOACTBEHHBIX (oHAOB. M3HOC M amopTH3amus, W OLEHKa
(P PEKTUBHOCTH HCIOJIB30BAHUS OCHOBHBIX IPOU3BOACTBEHHBIX (hoHIOB. BocmpousBoacTso
OCHOBHBIX cpezacTB. OOOpOTHBIE CpeACTBA HPEANPHATHS: MOHATHE, COCTaB M CTPYKTYypa.
Hcrounuku ¢opmupoBanus 0OOpPOTHBIX cpeAacTB. OOopadnBaeMoCTh OOOPOTHBIX CPEICTB.
MarepuanpHple 3amackl Ha NpeanpusaTHu. TpymoBbsle pecypcsl mnpeanpustus. llepconan
OPEINpUSATHS U €ro CTpyKTypa. OQPQPEeKTUBHOCTh HCIOJIB30BAHUS IEpcoHaia W pabodero
BpeMeHHU. [Ipom3BoauTenbHOCTh TpyAa M omiara Tpyaa. OpraHusanus 3apaOOTHOW TUIaThl Ha
MNpCaApuiATUN. HpOI/I3BOI[I/IT€JIBHOCTB Tpyda: IMOHATHUC, IIOKA3aTCJIM M MCTOABI HU3MCPCHUA.
WNumuBunyansHass W OOLIECTBEHHAs IPOHM3BOJAMTEIBLHOCTh Tpyda. Pe3epBbl H  (akTOpHI
IMOBBIIICHUA HNPOU3BOAUTCIBHOCTH Tpyaa. q)OpMBI, CUCTCMbI MW pasMCp OIUIaThl TpyJda Ha
HpPEATPUATHH.

Moayab 3. TeXHUKO-IKOHOMHYECKH A aHAJIN3 HHKEHEPHBIX PelleHuil

Jloxoapl M pacxoAbl Ha IMPOU3BOJACTBO, U PEAIHU3ALUI0 MPOAYKIMHM HPEANPUATHSL.
W3nmepxku  TIPOM3BOJACTBA TMPOAYKIMU (CeOECTOMMOCTB), TPHUOBLUIb, PEHTA0CIBHOCTh U
neHooOpa3oBanue. IloHsATHe 3arpaThl Ha MPOM3BOACTBO U peAIU3aLUI0  NPOIYKLIUU
(cebecronmocTb). Bubl 1 3HaueHme kinaccudukanmu 3arpat. CTpyKTypa 3aTpaT Ha IIPOU3BOJICTBO
U peanu3aluio NpoAyKUIUH. TeXHMKO-?KOHOMHUYECKMH aHajdu3 WH)KEHEPHBIX peIleHU.
OcoOeHHOCTH pacuera 3aTpaT Ha MPOU3BOJCTBO M peAM3alMI0 MPOIYKIUU B KOMIIEKCHBIX
npou3BoAcTBax. OCHOBHBIE IIyTH CHUKEHMS 3aTpaT Ha IPOM3BOACTBO MPOLYKIMH. J[oxombl
npeanpustas. [loHsTHE MPUOBUTN U 10X0/1a IPEIIPUATHS, METOIBI UX pacdyera. PeHTabenbHOCTS,
ee BUJbl U MeToJIbl pacueTa. [lyTu noBblIeHUs] NPUOBUIM U PEHTA0EIbHOCTH HA MPEATPHATHSX.
[lenooOpa3zoBaHue U LieHOBas NMONUTUKA. [leHa Ha MPOAYKIUIO U MPUHIUIBI [IEHOOOpa30BaHUS.
Buner nen. CTpykTypa LieHbI, cucTeMa LieH. B3auMocBs3u LieH U usaepxek. LlenoBas nomuTuka.
Pa3pabotka 1ieHoBoil crpaternu. @UHAHCOBO-KPEIUTHBIE OTHOLICHUS MPEANPUATUN U CUCTEMA
Hasoroo6noxxenus. IloHsTHe, cocTaB M CTpyKTypa (PUHAHCOB mHpeAnpusaTHsa. IIpuHIMIIEL
Hanoroo0oxxeHusi. Hanoru u marexu, yCTaHOBJIEHHBIE 3aKOHOJIATEIbCTBOM: BH/JIbI, CTaBKH,
00BEKTHI HAJIOTOOOI0KEHUS U CPOKH YIIJIAThl HAlora B OIO/IKET.

4. O0beM yueOHOM TMCUMTIITHHBI

Bunpt yueOHoI paboThI SaquiHbIX B axanem.
€IMHUIIAX Hacax

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4 144
AyauTOpHBIE 3aHATHSA : 1,33 48
Jlextuu (JIek) 0,89 32
[IpakTuueckue 3ansatus (I113) 0,44 16
CamocrosiTesibHas padora (CP): 1,67 60
Bupl camocTosTensHON pabOThI - -

Bua koHTpoOJs: dIK3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«ITpaBoBenenue» (61.B.0/1.4)



1. Hean TUCUMNIIMHBI:
- OBJIaJICHUE OCHOBAMH IPABOBBIX 3HAHUIA;

- (hopmupoBaHUE MPABOBOM KYIHTYPHI aKTUBHOTO, 3aKOHOIIOCIYIIIHOTO TPaXkIaHUHA.

2. B pe3yabrare wu3yYeHUs JUCHMILUIMHBLI oOy4yamouuiics 10 mporpamMmme
0akajaBpuaTa J0JI/KEeH:

O6manate cneayrommuMu oomeKynbTypHbIME (OK) KOMITeTeHIHsIMU:

- CIIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI IPABOBBIX 3HAaHUM B pa3IM4YHBIX cdepax
nesirenbrocTr (OK-4);

- CHOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIHPHUHUMATh COLUAIIBHBIE,
ITHUYECKHE, KOH(PECCHOHANIBHBIC U KYIbTypHbIe pa3nuuus (OK-6).

3name:

- OCHOBBI POCCHMCKOW MPAaBOBOM CHUCTEMBI M POCCHICKOTO 3aKOHOAATEIBCTBA, OCHOBBI
opranu3ani ¥ (QYHKIUOHUPOBAHMUS CYAEOHBIX M HMHBIX MPABONPUMEHUTEIBHBIX U
IMPaBOOXPAHUTCIIbHBIX OPraHOB;

- TMpaBOBbIE W HPABCTBEHHO-3TUYECKME HOPMBI B cdepe mnpodeccuoHaIbHON
JESITEIIbHOCTH;

- TPaBOBBIE HOPMBI, PErYJIUPYIONIME OTHOIICHHE YelOBEKa K YeJIOBEKY, OOIIEeCTBY,
OKpYXKaroIlEeH Cpese;

- MpaBa U 00S3aHHOCTHU TPAKIAHUHA;

- OCHOBBI TPY/IOBOT'O 3aKOHOATEIIbCTBA;

- OCHOBaMH X0351CTBEHHOTO MPaBa.

- MPaBOBBIE ACMEKTHI MPOPECCHOHATIBLHON e TETLHOCTH.
Ymems:

—  HCIOJIB30BaTh ATHYECKUE U TIPABOBBIE HOPMBI, PETYIHPYIOIIUE OTHOIIICHUE YeIOBEKa
K YeJOBEKY, OOIIECTBY, OKPYXaloIeil cpene, MCIOJIb30BaTh MpaBa W CBOOOJBI YeIOBEKa U
rpaXkJIaHMHA TIPU Pa3pabOTKe COIMATBHBIX TPOCKTOB;

—  HCIOJIB30BaTh U COCTABJIATh HOPMATHBHBIC U MTPABOBBIC JOKYMEHTBI, OTHOCSIIIUECS K
npoeCCHOHATIBHON JEITENbHOCTH, MPEANPUHIUMATL HEOOXOAUMBIE MEPhl K BOCCTAHOBIJICHHUIO
HapYIICHHBIX TIPaB;

—  peanu30BBIBATH MpaBa M CBOOOMBI YEIOBEKAa M TPaKIaHWHA B Pa3IUYHBIX cdepax
KU3HENEATEIBHOCTH;

—  JlaBaTh HPaBCTBEHHYIO OIICHKY KOPPYIIIMOHHBIM MPOSBICHUSIM.

Bnaoemn:

— TOJy4YeHHBIMH TPABOBBIMU 3HAHUSIMH B NpodecCHOHAIbHOW M HHBIX cdepax
JIeATEIbHOCTH.



3. Kparkoe comepxxanue JMCUMILIAHBI:

[Tonsatue n npusHaku rocygapcrsa. @opmel rocynapcrsa. @ynkuuu rocynapcrsa. llonstue
Y IIpu3HaKu rpaBa. OCHOBHBIE IIPaBOBbIE CHCTEMBI COBpeMEHHOCTH. [IoHATHE ¥ BUABI NCTOYHUKOB
npasa. OnpeneneHne 3aK0Ha U MOA3aKOHHBIX aKTOB. J[eiCTBHE HOPMATHBHBIX IPAaBOBBIX aKTOB
BO BpeMeHH. OOparHas cuiia 3akoHa. [IoHsATHE npaBOBBIX HOPM, UX cTpyKTypa. Cucrema npasa.
YactHoe M myOnauuHOE mpaBo. MaTepuasibHOEe M IpoleccyanabHoe IpaBo. [IpaBooTHoueHue:
00BEKT, CYyOBEKT U COiep KaHue NMpaBOOTHOIIEHUH. FOpuaudeckue GpaxTsl.

Koncturynus — ocnoBHoit 3akoH Poccuiickoit denepanuu. deaepatuBHoe yecTpoilcTBo PO.
CucremMa TroCylapCTBEHHBIX OpPraHOB W NpPUHIUI pasjaeseHus Biacted B P®. Ilonstue
rpaxaanctBa. [IpusHanue, cobioieHue, 3aluTa PaBHBIX MPaB KEHIINH U MYKYHUH KaK OCHOBHAs
00513aHHOCTb TOCY1apCTBA.

[TonaTue u npeaMeT aJMUHUCTPATUBHOTO MpaBa. O6mas xapakrepuctuka Konexkca PO 06
aJMUHHMCTPATUBHBIX MPABOHAPYILIECHUSAX. AJIMUHUCTPATUBHBIE IPAaBOHAPYILIEHUS: TOHATHE U
IpPU3HAKU. AJIMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATHE U NpUHUHUIEL. [ToHATHE, MTpU3HAKU U
BHUJIbI AAMUHUCTPATUBHBIX HaKa3aHWi.

[TonsiTHe M IpeAMET YrOJIOBHOTO MTpaBa. Y TOJIOBHASI OTBETCTBEHHOCTh: TIOHITHE, OCHOBAaHUE
BO3HUKHOBeHUs. [loHATHE mpecTymuieHus:: TpHU3HaKH, CTPyKTypa. CocTaB MpPeCTYIUICHUS.
Coyuactue B npectymieHuu. O0CTOSTENHCTBA, UCKITIOYAOIINE MTPECTYITHOCTh nesiHus. [loHsTue,
1IEJIM U BUJIbI HAKa3aHUHN. YTOJIOBHAS OTBETCTBEHHOCTH 32 COBEPIICHUE MPECTYIUICHHUH. Y CJIOBHOE
OCY)XJIEHHE, OCBOOOXIEHHE OT YyroJlOBHOW OTBeTCTBeHHOCTU. IIpenmer U 0OBEKT
KPUMUHAIUCTUKA. MeToapl W 3afaud KPUMHUHATUCTUKU. [loHATHE KPUMHHATUCTHYECKON
UACHTU(DUKAIIH. OObeKThI u BU/IBI KPUMHUHATHCTUYECKOM UACHTU(DUKAIIH.
Kpumnnanucruueckas Texuuka. KppumunaaucTiuieckasi TakTUKA.

DKOJIOTHYECKOE MPaBO: MOHITHE, MPEIMET METOJT U UICTOUYHUKH IKOJIOTHUecKoro npasa Pd.
[TonsiTrie, BUABI M CTPYKTypa OHKOJOTMYECKUX MPABOHAPYIIEHUH, OTBETCTBEHHOCTh 3a HX
COBEpIICHHUE.

[Tonstue undopmanuu. OTBETCTBEHHOCTh 332 HapyLIEHHE 3aKOHOJATENIbCTBA O 3alllUTe
uHpopmanuu. [locynapcTBeHHass TaliHa: TOHATHE, 3alllUTa, [PaBOBOE PEryJIUpPOBaHUE
roCy/1apCTBEHHOW, ciy>)keOHOM u uHOW wuHpopmanuu. KondunennumanbHas uHbopMaus:
MIOHSITHE, BUBI U 3aMTA. 3alIUTa IEPCOHAIBHBIX JTAHHBIX TPakIaHUHA.

[lonsatue, mnpeamer W MeTOA TIpaxAaHCKoro mnpasa. lloHsATHe rpaxaaHCKOro
MpaBOOTHOIIEHUs1, ero  crnenuduka. CTpykTypa  TpakJIaHCKOTO  MPABOOTHOIIEHUS.
[TpaBoaeecnocoOHOCTh CYOBEKTOB IpakJaHCKOTO MPAaBOOTHOIIEHUA. ['paskaaHe Kak CyOBbeKTbI
rpakIaHCcKoro nmpaa. @u3nyuecKue U IOPUINIECKUE JTUIIA: TIOHITHE, TPU3HAKH, KIacCHU(PUKAIIHS.
IOpunnueckue pakrel. [IpaBo coocTBeHHOCTH. [ToHsATHE aBTOpCKOTO MpaBa. [loHsATHE TATEeHTHOTO
npaBa. llonarue wuHTemiekryanbHOl cobcTBeHHOCTH (MC) W HMCKIIOUMTENHHOTO TpaBa.
Knaccudukanus UC. Cuctema mpaBoBoii OXpaHbl HHTEUIEKTYaIbHON COOCTBEHHOCTH, aBTOPCKHIX
Y MMaTEHTHBIX MPaB.

[TonsiTe XO3s5MCTBEHHOTO (IPENNPUHUMATEILCKOT0) TpaBa. IIpeaMer XO3sIiiCTBEHHOTO
(mpeAnpUHUMATENbCKOI0) MpaBa, MPU3HAKH, METOJbl NPaBOBOTO peryiaupoBanud. [loHsTue
XO34AUCTBEHHOU U MPEATIPUHUMATEIIBCKOUN 1EATEIbHOCTH.



[IpaBoBOE perynupoBaHHE CEMEHHBIX OTHOIICHHM. 3aKIIOYCHUE W TPEKpalieHue Opaka.
[IpaBa u 00s13aHHOCTH poauTeNnel u aeteil. AmMMeHThl. @OPMbI BOCIUTAHUS JAETEH, OCTaBIINXCS
0e3 nomneyeHust poaUTENIeH.

IIpenmer u MeToq TpyROBOTO IpaBa. TpyA0BOM AOrOBOP: MOHATUE, CTOPOHBI, COAEPIKAHNUE.
Pabouee Bpemst. Bpems otnpixa. Tpynossie ciopsl. Jlucuumimza Tpya.

Ilonsatne m wucroku koppynuuu. HopmatusHOoe omnpenenenue koppynuuu. [IpudauHel
pacripocTpaHenus Koppynuuu. Hakazyemble m HeHakazyemble (opmbl Koppynuuu. CKpBIThIE
(;maTeHtHble) ¢GopMmbl Koppynuuu. Dopmbl KOppynuUHU-pecTyIuieHus. PopMbl KOppYILIUHU-
npoctynka. @opMbl HOJUTHYECKOW Koppymnuuud. HopmartuBHble NpaBoBble akThl B cdepe
NpoTUBOJICUCTBUS Koppynuuu. Denepanbubiidi 3akoH  oT 25.12.2008 Ne 273-®3 «O
IIPOTUBOAEHUCTBUN KOPPYIILIUN».

4. O0beM y4eOHOH JUCHUIIMHBI

Bunet yueGHoI paboTh B 3auernbix B akanem.

eIMHUIIAX acax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 108
AyIUTOPHBIE 3aHITHSI: 1,33 48
Jlexumnm (JI) 0,89 32
[IpaxTuueckue 3ansatus (I113) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
Bua uTOroBOro KOHTpOJIS: 3a4eT - -

AHHOTauA padoyeil NPOorpaMMbl JUCHUIJIMHBI

«IlepeBon Hay4HO-TexHHYecKoi auTeparyps» (b1.B.O/1.5)

1. Heab nucuMNIMHBI — MpuoOpeTeHne o0ydaruMucs ooIe, KOMMYHUKaTUBHOW U
MpOoPECCHOHAIBHON KOMIIETEHIIUHA, YPOBEHb KOTOPHIX Ha OTACJIBHBIX JTalax s3bIKOBOU
HOJArOTOBKM  IMO3BOJISIET BBIMOJIHATH pa3IMyHbIe BUJIBI TPOGECCHOHATLHO OPUEHTHPOBAHHOTO
MEepPEBO/Ia B MPOU3BOJICTBEHHON W HAy4YHOW JEATEIIbHOCTH.

2. B pesyabraTre wu3yyeHHs JAUCUHUILIMHBI 00y4YaKOUIUIics MO MporpaMmme
0akaJjiaBpuaTa J10JIKeH:

Obradoams CIEeAYIOIUMU KOMIIETCHIIUSIMHU:

- CIIOCOOHOCTH K KOMMYHHKAILIMU B YCTHOM 1 MMCbMEHHOU (hopMax Ha PyCCKOM U MHOCTPaAaHHOM
SI3BIKAX JUTS PEIICHHs 33714 MeKIMIHOCTHOTO i MEKKYIbTYpHOTO B3aumMoeiicteus (OK-5).



Suame:

- OCHOBHBIE CITOCOOBI JOCTHIKEHUS IKBUBAJICHTHOCTH B IIEPEBOJIC;
- OCHOBHBIE MPUEMBI [IEPEBO/IA;

SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKIIMH s3bIKAa KaK CHCTEMBI,

- AOCTAaTOYHOC JIA BBIIIOJHCHUS IIEPEBOAA KOJIUYCCTBO JICKCUYCCKUX €IMHMII, (l)paSCOJ'IOl"I/ISMOB,
B TOM YHUCJIC COLIMAJIBHBIX TCPMHUHOB U JIMHI'BOCTPAHOBCAUCCKUX peannﬁ;

yMmemy:
- IPUMEHSTH OCHOBHBIE IIPUEMBI I1€PEBO/IA;

- OCYHUICCTBJIATDH IMMCHbMEHHBIN epeBoa € CO6JIIOI[CHI/ICM HOpM JIEKCUYECKO OKBHUBAJICHTHOCTH,
CO6J'IIO,I[€HI/ICM rpaMMaTH4Y€CKUX, CHHTaAKCUYECKNUX U CTUIIMCTUYCCKUX HOPM;

- 0OpPMIISITH TEKCT I1EPEBOJIA B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYUIECTBJIATD [IEPEBO/ C COOJIIOIEHUEM HOPM JIEKCUUYECKOM SKBUBAJIEHTHOCTH, COOIIOICHUEM
rpaMMaTHYECKUX, CAHTAKCUYECKUX U CTHIMCTHYECKUX HOPM TEKCTa MEePEeBOAa U TEMIIOPATbHBIX
XapaKTEPUCTUK UCXOJTHOTO TEKCTa;

8naoemn:

- METOJIMKON TPEeEePEeBOAUECKOTO aHAIN3a TEKCTa, CIOCOOCTBYIONIEH TOYHOMY BOCIIPHUSITUIO
HCXOJJHOT'O BBICKA3bIBAHUS;

- MGTOHHKOﬁ IMOATOTOBKH K BBIITOJIHCHUIO ICPEBOIA, BKIIIOYAs ITIOUCK I/IH(l)OpMaIII/II/I B
cnpaBquoﬁ, CHCI_[I/IB.JIBHOﬁ JIATCPATYPC U KOMIIBIOTCPHBIX CCTAX;

- OCHOBaMH CHCTEMBI COKPAIIIEHHON MePEBOAUYECKOM 3aIMCH TIPH BHIMIOJTHEHUN TIEPEBO/IA;
- OCHOBHOM MHOSI3bIYHOM TEPMUHOJIOTUEN CIIEUATbHOCTH,

- OcCHOBaMU pedepupoBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI 110 CIEIUATEHOCTH.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Beenenue. [lpenmer u pons nepeBoia B COBpEMEHHOM 00111ecTBe. PaznuuHble BUIBI IEpeBO/aA.
3aauu 1 MECTO Kypca B IMOATOTOBKE OakajaBpa TEXHUKU U TEXHOJIOTHH.

Mooynw 1: Ilepeeoo npeonodicenuti ¢ eudoepemennvimu ghopmamu Indefinite, Continuous.

1.1. CpaBHeHue MOpsi/IKa CJIOB B aHTJIUHCKOM U PYCCKOM TpeyioxeHusx. [lepeBo mpoctoro
MTOBECTBOBATEILHOTO MPEIOKEHHUST HACTOSIIETO, OYAYIIEro U MPOIIEIIIETO BPEMEHH.

OcoOeHHOCTH NTEpeBO/Ia BOIPOCUTEIBHBIX M OTPULIATENIBHBIX MTPEITIOKEHUHN B pa3IuYHbIX
BpEMEHax.

1.2 TlepeBon npeanoxenuii Bo Bpemenax Indefinite, Continuous. UTeHue u nepeBoj 1o Teme
"Xumuga".

Mooyne 2. Ilepesoo npednodicenuii ¢ ucnonvzosanuem sudospemennvix hopm Perfect, Perfect
Continuous



2.1. IlepeBox npemnoxenuii Bo Bpemenax rpymn Perfect, Perfect

Continuous (yTBepauTeIbHbIC, BOMPOCUTEIILHBIC H OTpHUIlaTEIbHBIC (PopMbI). OCOOCHHOCTH
yrmoTpeOIeHHs] BCIOMOTATEIbHBIX II1aroJioB.

2.2 TlepeBoa cTpasarenbHOro 3anora. TpyaHbie ciaydyau epeBoia CTpagaTesIbHOTO 3a10ra.

Urenue u nepeBoj TeKcToB 1o TeMe "Hayka u HayuHble MeToAbl". AKTUBU3ALUS JIEKCUKU
IPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa mpuAATOUHBIX MPEIIOKEHUH.

IIpunaTouHsle nmouiexKaue.

IIpunaTouHbie cKkazyeMsle.

ITpunaTouHble ONPEAECIUTEIbHBIE.

[Tpunarounsie 00CTOSATENECTBEHHBIE, TIPUIATOYHBIC TOTIOTHUTEIBHEIC.

2.4. Tunsl yCIOBHBIX MPEUIOKEHUI, TpaBUIa 1 0COOEHHOCTH UX MEPEBOAA.

[TpakTika nepeBoaa Ha npuMepax TeKcToB o Xumuu, /[ 1. Menoeneese, Hayke u mexnonro2uu.

2.5. IlepeBoa npeayioKEHUN ¢ y4eTOM MpaBHIIa coryiacoBanus BpemeH. [Ipsimast u kocBeHHas
pedb.

2.6. Paznuunble BapuaHThI IEPEBO/IA CYILIECTBUTEIBHOIO B IPEIOKEHHUH.
2.7. MojanpHbl€ T7aroisl 1 0COOEHHOCTH UX MEPeBOJIa.

Pa3Butue HaBbIKOB nepeBojia o Teme "Hayka 3aBTparinero ans'".

2.8. CrenmanpsHasi TepMuHoJorus no teme "Jlaboparopus".

2.9. Cokpamenus. Oco6eHHOCTH MX MepeBoja. Pa3BuTHe HaBBIKOB MEPEBOA Ha IPUMEpPE
TekcToB 10 TeMme "JlabopaTopus, U3MEpPEHHs B XUMUH'".

Mooynb 3. Ocobennocmu nepesooa npeoodHceHUll ¢ UCNONIb308AHUEM HENUUHBIX opm
2nazond.

3.1. Hennunble popmsl riarosia.

WNn¢punutuB (HeonpenenenHas ¢popma riuarosia). Posnb nHGUHUTHBA B IPEUI0KEHUH U BapHAHTHI
[IEPEBO/A HA PYCCKUH A3bIK. [IpryacTus u repynaui.

3.2. NnpuHUTHBHBIE 00OPOTHI.

O6oport gomnosnHeHne ¢ UHPUHUTHBOM. BapuaHThl epeBoja Ha pyCCKHi A3bIK. T€pMHUHOIOTHS
110 TeMe "CoBpeMEHHBIE TEXHOJIOTHH .

3.3. O6oport noiexaiiee ¢ ”HOUHUTUBOM. Pa3nudHbpie BapuaHThI EpEBO/IA.
TepMuHosiorus no reme "XuMuueckas TEXHOIOTHS .
3.4. IlepeBo1 MpUIACTHBIX 0OOPOTOB.

AbcomoTHbIH mpuyacTHBI OOOPOT U BapuaHTHI IIEPEBO/A.



Pa3BuTHe HaBBIKOB NIepeBoOja 10 TeMe "XuMuueckas TEXHOJIOrus".

OO011ee KOJIMYECTBO MOIYIEH - 3.

4. O0beM y4eOHOI TUCHMIIIIHHBI

B
. B akanem.
Bunet yueGHoI paboTh 3a4€THBIX
yacax
€AMHUIIAX
O0mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4eOHOMY IVIaHy 2 72
AyAUTOpPHBbIE 3AHATHS . 0,89 32
Jlekumu yyeOHvIM NAAHOM He NPedyCMOMmpeHbl - -
[Ipaktuueckue 3ansatus (I113) 0,89 32
JlaGopaTopHble 3aHATHS YUeOHbIM NIAHOM He - -
npeodycmompeHvl
CamocrositesibHas padora (CP): 1,11 40
VYrpaxHeHus: 10 COOTBETCTBYIOIIUM pa3jiejaM AUCIUILINHBI 1,11 40
3auer 3auer
Buj kouTpoJsi: 3a4eT / IK3aMeH

AHHOTauA padoyeil NPOorpaMMbl JUCHUNJIMHBI

«JlomostHUTEIbHBIE IJIaBbI 0011eli U Heopranuveckoil xumum» (b1.B.O/1.6)

1. Heap AMCHUNIMHBI — TpPHOOpEeTEeHHWE 3HAHUN W KOMIETEeHUUH, (OpMUpOBaHUE
COBPEMEHHBIX MPEACTABICHUI B 00JIACTH XUMHH 3JIEMEHTOB.

2. B pe3yabtare wu3yyeHHs IMCHMIUIMHBI O0y4Yawuuiics Mo mnporpamme
0akajaBpuaTa q0JI’KeH:

Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIBb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILIAH B ipodeccnonanbHoi nesitenbaoctr (OTTK-1);

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHUSI O COBPEMEHHOW (HU3WYECKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHM BellecTBa MJii TOHUMAaHUS —
OKpy»Xarouiero mupa u sisnennit npupozsl (OI1K-2);

— FOTOBHOCTBIO MCIIOJIB30BaTh 3HAHMSI O CTPOCHUHU BEIIECTBA, IMPUPOJE XUMUYECKOW CBA3HU B
pPasIMYHBIX KJIaccaX XUMHMYECKHX COEIMHEHMH JUIsl TIOHUMAaHHS CBOMCTB MarepuaioB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTeKaroIuX B okpysxkatoiiem mupe (OI1K-3).



B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI CTYICHT JOJIKCH:
3HAMb.
— NPUHIUIBI CTPOCHHWA BEIICCTBA U IPOTCKAHWUA XUMHUYCCKUX ITPOLCCCOB;

— COCTaB, CTPOCHME M XHUMHYECKHE CBOMCTBA NPOCTBHIX BEIIECTB M XUMHYECKUX
COCIMHECHU;

— CIIOCOOBI MONTydeHHs] HauboJIee MUPOKO MPUMEHSEMBIX BEIIECTB U UX CBOMCTBA;
ymemn:

— BBIIIOJIHATE OCHOBHBLIC XHMHYCCKHUEC OICpalvr, OIPCACIIATh TECPMOAWMHAMHYCCKUEC
XAPAKTCPUCTUKU XUMHUYCCKUX peaKLII/Iﬁ 1 PaBHOBCCHBIC KOHICHTPAIUN BCUICCTB;

— HCIIOJIB30BAaTb OCHOBHBLIC XHUMHYCCKUC 3aKOHBbI, TCPMOAMHAMHYCCKUC CIPABOYHBIC
JaHHBIC JJI pCHICHUSA HpO(l)CCCI/IOHaJ'II)HBIX 3aJ1a4,

— MPOTHO3UPOBATH BIMSHHUE PA3NUYHBIX (DAKTOPOB HA PABHOBECHE B XUMHYECKHX
peaKuusx.

grnaoems:

— TCOPCTHUYCCKUMU MCTOJaMU OIIMCAHHA CBOMCTB IMPOCTBIX M CJIOXXHBIX BCIICCTB Ha
OCHOBEC DOJICKTPOHHOI'0O CTPOCHUA HUX AaTOMOB U IIOJOKCHHUSA B Hepnozmqecxoﬁ CHUCTCMC
XUMHNYCCKHUX OJICMCHTOB,

— DKCIEPUMEHTaJbHBIMA METOJIaMU OMPEJCIICHUS HEKOTOPBhIX (PU3MKO-XUMUYECKUX
CBOWCTB HEOPTAHUYECKUX COCIMHEHUN.

3. Kpatkoe coep:kanue A CHUIINHBI:
XHMHS S- U P- DJIIEMEHTOB

Bonopoa-nepBslii 2JIEMEHT NEPUOAMYECKON CHUCTEMBI, €ro JBOMCTBEHHOE IIOJIOKECHHE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoaudeckod CUCTEMBI. 3aKOHOMEPHOCTH B M3MEHEHUU
AIIEKTPOHHBIX KOHQUIYypalii, BEIMYUH PAAUYCOB, DSIEKTPOOTPULATETBHOCTH M SHEPrUU
WMOHM3AIMKU aTOMOB. TUIIMYHbIE CTENEHU OKUCIIEHUS. XUMUYECKUE CBOMCTBA MPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOCHHMHM M CBOMCTBAX OCHOBHBIX THIOB coeAuHeHul. IlpupoaHbie
COEIMHEHUS, NTOTYYEHUE U IPUMEHEHHUE.

Xumus d- u f- smemenTos

OneMeHThl 3-12 Tpynmn NEepUOIUYECKOM CHUCTEMBL. 3aKOHOMEPHOCTH B HW3MEHEHUH
AIIEKTPOHHBIX KOH(MUTYpALIUA, BEJIMUMUH PATNYCOB, SHEPTHH HOHU3AINHU, XapaKTEPHBIX CTENEeHEH
OKHCIIEHUs, KOOPJAMHAIIMOHHBIX 4YHCel aTroMoB. llpuponHble coeAWHEHUs, MOIYy4YeHUE U
COTIOCTaBJICHHE (PU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHUE U CBOICTBA
OCHOBHBIX THIIOB coenuHenuii. OcodennoctH f- nmeMeHTOB.

4. O0beM y4eOHOI TN CIUNITHHBI

2 cemecTp

Bunel yue6HoI paboTh
B 3au. en. B akan. yacax




Oo0mast Tpy10eMKOCTh

AUCHMILIHHBI 10 Y4eOHOMY 5 180
ILUIAHY

AyAUTOpPHBIE 3aHATHSA: 1,77 64
Jlexiuu (JIek) 0,89 32
[Ipaktuueckue 3austus (I13) - -
Jlaboparopusie padboTs (JIP) 0,89 32
CamocrosiTesibHas padora

(CP) 2,23 80
CamMocTosTenbHOe U3ydYeHHE 293 80
pa3eoB JUCHUIIIIMHBI '

Buja koHTpOJISI: IK3aMeH 1 36

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNIHMHBI

«Teopus BeposiTHOCTel U MaTemaTn4eckas cratuctuka» (b1.B.O/1.7)

1. eau AuCUMIUIMHBI - (HOPMUPOBAHHE Y CTYIEHTOB CHCTEMBI OCHOBHBIX IIOHSTHH,
MCIIOJIb3YEMBIX JJIs IOCTPOECHUS BaXKHEUILINX MATEMATUYECKUX MOJIENIEH, U YMEHUS UCII0JIb30BaTh
MaTeMaTUYECKUE METO/IbI ISl ONUCAHUS Pa3IMUYHbIX [TPOLIECCOB.

2. B pe3yabrare wu3yYeHUs] AUCHUILUIMHBI OOy4YalomMiicsi MO MporpamMme
0akajaBpHaTa J0JIKEH:

Obnadams clienyronUMU TPO(PEeCCHOHATEHBIMU KOMITETCHIIHSIMU:

- CIIOCOOHOCTBIO IJIAHUPOBATh M IMPOBOJUTH (PU3NYECKHE U XMMHUYECKHUE IKCIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY MX pe3ybTaTOB M OLEHUBATh MOIPEIIHOCTH, BBIJBUTaTh THIOTE3bI U
yCTaHaBJIMBATh TPAHUIBI UX MPUMEHEHUS, IPUMEHATh METO/Ibl MaTEMAaTUYECKOT0 aHajIu3a U
MOJICTTMPOBAHHUSI, TEOPETUIESCKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16).

3Hams.

— OCHOBBI TGOpI/II/I BGpOfITHOCTGfI 158 MaTeMaTI/IquKOfI CTaTUCTHUKU,
— MaTeMaTHUYeCKWe TEOPUHM U  METOHbl, JeKalllue B OCHOBE IOCTPOEHUS
MaTeMaTUIeCKNX MOJEIIEH;
— OCHOBBI IPUMEHEHHS MAaTEMATHYECKUX MOJIETIEH U METOJIOB.
ymemsy.

— BBIOMpaTh MAaTEeMaTHYECKHUE METO/Ibl, IPUTOHBIE JUIs PELIeHNs] KOHKPETHOH 33/1a4H;

— HCIOJb30BaTh MAaTEMAaTHUUYECKUE IOHSTHUS, METOAbl M MOJEIU JUIsl ONUCAHUS
pa3IMYHBIX IIPOLECCOB;

— BBUIBJISITH MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH, JIeKallhe B OCHOBE KOHKPETHBIX
IPOLIECCOB;



— UCHOJB30BaTh OCHOBHBIE METOJIbI CTATUCTHYECKON 00PaOOTKH TaHHBIX;
— TPUMEHATHh MaTEeMaTHYECKHUE 3HAHUS HA MEKTUCITUTUIMHAPHOM YPOBHE.
8naoemsw:

— OCHOBaMH (pyH/IaMEHTaJbHBIX MATEMAaTHUYECKUX TEOPUN M HABBIKAMHU HCIIOJIB30BAHUS
MaTeMaTH4eCKOTo anmapaTra;
— METOJIaMH CTaTHCTUYECKOH 00paboTKH nH(pOpMAIIHH.

3. KpaTkoe coep:xaHue A CUUIIUHBI:
4 CEMECTP
1. Teopus BeposiTHOcTel. CinydaiiHble BEIMUMHBI U UX 3aKOHBI PACIIPEIEICHHUS.

[Mpenmer Teopum BepostHOcTeW. CiydaitHble coObITHS. [IPpOTHBOIONIOKHEBIE COOBITHSL.
HeszaBucumpbie cobObiTus. OtTHOcuTenbHas 4acTtoTa. Kiaccmyeckoe W reoOMETpUUYecKoe
OINpe/Ie/IEHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpHUsl BEpOsITHOCTEH. MeTolbl BBIYMCIEHUS
BeposaTHOCcTei. [IpocTpaHcTBO  sneMmeHTapHbIX coObiTuid. Krnaccuueckoe —ompezneneHue
BEpOATHOCTH. Asredpa cOOBITHIT: TEOPEMBI O BEPOATHOCTH CYMMBI COOBITHI, MPOTUBOMOIOKHBIX
COOBITHI, CyMMa BEPOATHOCTEH HECOBMECTHBIX COOBITHIA, OOPa3yIOIIUX TMOJHYI TPYIILY.
AKCHOMaTHYECKOE OmpeaesieHne BepOoSATHOCTU. CTaTUCTUYECKOE OIPEICICHHE BEPOSTHOCTH.
VYcnoBHas BEPOSTHOCTb. T€OpeMBI O BEPOSITHOCTH NPOU3BEICHUS 3aBUCUMBIX U HE3aBUCUMBIX
coObiTuii. [lonHas BepositHOCTh. IloBTOpHBIE McHbITaHusA. @opmyna bepuymnu. JlokanbHas u
UHTErpanbHas Teopemsl Myaspa-Jlarutaca. @opmyna [lyaccona.

[TonsiTve ciny4aiiHOM BEJMYMHBI. J{MCKpETHBIE M HENPEPBIBHBIE CIIyYalHbIE BEIUYMHBIL.
3aKoH pacrpeseieHus ciydyaiiHol BelnuuHbl. DYyHKIMS paclpesieieHus], €e CBOWCTBA, Irpaduk.
[TnoTHOCTH pacnpeneneHuss HEeNpepbIBHOM Cly4yailHON BeNWYMHBI (IUIOTHOCTH BEPOSITHOCTH).
dopmyna A1 BEPOATHOCTH MONIAJaHUs HENPEPBIBHOM CIIy4aiiHOM BEJIMYMHBI B JAHHBIA HHTEPBAJL,
BBIPaXEHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, FEOMETpUUYECKUI cMbICI (popmysibl. BuHOMuUanbHoe
pacnpenenenue, pacnpeneneHue Ilyaccona, paBHOMEpPHOE paclpeneineHue, HOPMalIbHOE
pacrpeneneHue, SKCIIOHEHIIMAIIBHOE PACIIPEAEIICHHE.

2.MareMaTHueckas CTaTUCTHKA.

[Tpenmer marematrndeckoil ctaTUCTUKH. OCHOBHBIE 337]aull MAaTEMAaTUYECKON CTaTUCTHKU.
Bri6opounsiit meton. Cratuctudeckoe onucanue. Beibopku. ['ucTorpamma u MojguroH 4acTor.
Cratuctudeckas (amnupudeckas) GyHKIus pacrpeeneHus. BelOopouHble XapaKTepUCTUKU U UX
pactipenenenus. CocrosrenbHble, 3(()EKTUBHBIE CMEIIEHHbIE U HECMEIIEHHbIE OIIEHKU
napaMeTpoB. CTaTUCTHYECKOE CPEIHEE, CTATUCTUYECKAs AUCIIEPCUS U CTAaTUCTUYECKOE CPENHEE
KBaJIpaTUYHOE KaK TOYEYHBIE OLICHKH HEM3BECTHBIX: MaTEMATHUYECKOIO OKHUJAHUS, AUCIEPCHH,
CpeIHEero KBaJpaTUYHOIO OTKJIOHEHHUs. JloBepHUTeIbHble UHTEPBAIbl U MHTEPBaJIbHbIE OLEHKU.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH MO OosibluM BbIOOpKaM. JloBepuTenbHas
OIICHKa MAaTeMaTHYeCKOro OKHMIaHWsS MpU HEU3BECTHOW aucnepcuu. [loBepuTenbHasi OIEeHKA
CpeIHEero KBaJIpaTUYHOro OTKJIOHeHUs. TouHble BbIOOpOuUHBIE pacnpezaeneHus: CtproneHTa (t-
pactipenenenue), dumepa-Cuenexopa (F-pacnpenenenue), Ilupcona (y2-pacnpenernenue).
ITpoBepka CTaTUCTMYECKHMX TIHMIOTE3. MaTeMaTHYeCKHEe METOJAbl IPOBEPKH CTATUCTHYECKHX
TUIO0TE3. DIEMEHTBI TEOPHH KOPPEISIUH.



4.00beM yueOHOH TUCHUILIUHBI

Bcero 4 cemecTp
Buabl yueOHol padoThI 3au. e,/ 3au4. e,/

aK.yac aK.4yac
O01mas Tpya10eMKOCTh TUCHHUILIMHBI 110 3/108 3/108
yueOHOMY IIaAHY
AYIHTOpPHbBIE 3AHATHS: 1,3348 1,33/48
Ulexiuu (JIek) 0,44/16 0,44/16
[MpakTuyeckue saastus (I13) 0,88/32 0,88/32
CamocrositesbHas pa6ora (CP): 1,67/60 1,67/60
Bunx konTpoJn: 3ader ¢
K3aMeH/3a4er OLIEHKOM

AHHOTanuA padoyeil NporpaMMspl JUCHHUILIMHBI
«/lonoJiHuTEILHBIE TJIaBbI Opranunveckoii xumun» (b1.B.0/1.8)

1. HEJII) AUCHUIIIMHbI — HpI/IO6peTCHI/Ie CTYACHTAaMH OCHOBHBIX CHHTE3a OPraHUYCCKUX
BCHIICCTB.

2. B pe3yabrare u3yYeHUs] AUCHHUIUVIMHBI O0O0y4YalOIMiici MO Nporpamme
0akajaBpHaTa JOJIKEH:

Obnadams crnenyronumu npodeccuonanbHbiMu KoMreTeHusamu (I1K):

- CIIOCOOHOCTBIO IJIaHUPOBATh U IMPOBOAUTH (i)I/ISI/I‘IeCKI/Ie N XUMHWYCCKUEC DKCIICPUMCHTEIL,
MMpOBOAUTD o6pa60TI<y HUX PpE3YyJIbTAaTOB MW OLCHUBATH IIOIPCIIHOCTH, BbBIABUTATH THIIOTC3bI
YCTaHABJIMBAThL T'PaHUIbI UX HNPHUMCHCHUSA, NPUMCHATHL MCTOALI MAaTCMATUYCCKOI'O aHajlin3a H
MOZACIINPOBAHUA, TCOPETUICCKOI'O U SKCIICPUMCHTAJILHOT'O UCCIICTOBAHUA (HK'16)

3name:

—  TEeXHUKY 0€30MacHOCTH B JIA0OPATOPUU OPraHUYECKON XUMHH;

—  TEOPETHYECKHE OCHOBBI CIOCOOOB BBIJICICHUS, OYUCTKA W HUIACHTHU(PUKAITII
OPraHUYECKHUX BEIIECTB;

—  DKCHEPUMEHTAIbHBIE METOIbI TPOBEICHUS OPTraHUYECKUX PEAKIIUH, MPOTEKAOIINX
10 pa3JInYHbIM MEXaHU3MaM;

—  OCHOBHBIE O0IIME METOAMKHU B3aMMHON TpaHcHOpMAaIMK KIACCOB OPTraHUYECKHX
COCJIMHEHMH.

Ymems:

— COCTABJATh CXEMbI CUHTC3a OPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ, 3aJaHHOT'O CTPOCHUA,



—  IPUMEHATb TEOPETHUUECKHUE 3HAHUS U SKCIIEPUMEHTAJIbHBIE METO/IbI UCCIIEA0BAaHUS
OpPraHMYeCKO XMMHHU IIPU PELIEHUH NMPO(eCcCHOHAIBHBIX 3a/1a4;

—  CHHTE3UPOBATh COCIMHEHHUS I10 IIPEIII0KECHHOW METOAUKE;

— IIPOBECTH BBIICICHUE M OYMCTKY CHUHTE3UMPOBAHHBIX BCIIECTB HAa OCHOBE
TEOPETUYECKUX 3HAHUU 110 OPraHUYECKOU XUMUU;

—  BbIOMpaTh PpALMOHAIBHBIA CIIOCOO BBIJCIEHUS W OYUCTKHM OPraHUYECKOro
COCIIMHEHUS;

—  TPEACTaBIATh JIaHHBIE JA0OpATOPHOTO HCCIEAOBAaHUS B BUAEC TI'PAMOTHO
O0(OPMIICHHBIX METOJTUK;

—  IPOBOJWUTH AHAIU3 U KPUTHYECKH OLIEHUBATH ITOJIYYECHHBIE HKCIEPUMEHTAJIbHBIC
JlaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHbBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX ONBITOB.

Bnaoemu:

—  KOMIUIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOIOB OPraHUYECKON XUMUU
JUIS peIieHUs] KOHKPETHBIX MCCIIEI0BATEIbCKUX 3a/1a4;
—  DKCIEPUMEHTAJIbHBIMA METOAAMU IIPOBEICHHS OPIraHUYECKUX CUHTE30B.
—  OCHOBHBIMHU METO/IaMH MJIEHTU(PUKALUU OPraHUUECKUX COCIMHEHUIN
—  npueMaMu 00pabOTKH ¥ BBIIEICHUS! CHHTE3UPOBAaHHBIX BEIIECTB;
3HAHUSIMH OCHOBHBIX 3aKOHOB OpPraHMYECKOM XUMHU JUI  COAEPKATEIbHOU
UHTEPIPETALMH [10JTyYEHHBIX dKCIICPUMEHTAIBHBIX PE3YyJIbTaTOB.

3. KpaTkoe coaep:kanue Q1uCHUNTIHHBI

o, B-Henaceimennpie  anpaeruapl u - KeToHbl. Homenkiarypa. CrnocoObl  TOTy4YeHHS.
[IpocTpancTBEHHOE H DIEKTPOHHOE cTpoeHHe. [loTeHIuansl MOHU3AIMH M AJIEKTPOHHOE
cpoacTBo. Peakiuu npucoeMuHeHNs 31eKTPOGUIBHBIX U HYKJIeo()UIbHBIX peareHTos. 1,2- u 1,4-
IIpucoennuenune. MexaHusm peakuui.

Kerensl. Homenknarypa. Crioco6s! nosyuenus. Crpoenne. @u3nueckue 1 XMMUYECKHE CBOWCTBA.

o,- HenaceileHHble KapOOHOBBIE KUCJIOTHI M UX (PYHKIMOHAJIbHbIE NMPOU3BOJAHbIE. CIIOCOOBI
MOJTy4eHUs1. XMMUYECKHE CBOKCTBA.

ATNbIeruio- U KETOKUCIOTH. AleToykcycHbId 3dup. CrocoObl monydenus, ctpoenue. Kero-
eHONIbHas TayToMepusi. Peakiinu keToHHOU U eHoNbHOM popm. Peakinu C- u O-ankunupoBaHus,
X MCXaHHU3MEI.

["anoreno3amemniennsie kKucnoThl. Kinaccudukamnus u HomeHkiatypa. CrocoObl MOTy4YeHUs o U
[-ramoreH03aMemeHHbIX ~ KUCJIOT. 3aBHCHUMOCTh XUMHUYECKUX CBOMCTB OT B3aWMHOTO
pacIoIOKEHUs TajoreHa U KapOOKCHIIBHOM TPYMIbI, HYKICO(UILHOE 3aMEIICHUE ONTUYECKH
AKTHBHBIX OL-TAJIOT€HO3aMEIIEHHBIX KUCIOT: MEXaHU3MBbI, CTEPEOXUMUYECKUN PE3YIIbTAT.

['mapokcUKUCIOTH: Kiaccupukanus U HoMeHKinatypa. CrnocoObl nmomydenus. OcobeHHOCTH
CBOMCTB 0—, B—, Y-TUAPOKCUKUCIOT. JIAKTOHBI. ~ AMHMHOKHCIIOTBHI. CnocoObl  MONTy4eHHUs.
Baxneiimue Quznueckue W XUMHUYECKHE CBOWCTBAa. AMdoTrepHbIi Xxapaktep. Jlakramebl.

I'uapokcu- 1 aMUHOKHCIIOTHI OeH30bHOTO psizia. [lonydenue, cBOMCTBA U MPUMEHEHHUE B
MIPOMBIIIJIEHHOM OPraHUYECKOM CHHTE3E.

['etepounkinnyeckue coeaunenus. Kraccuduxamus. [eTepornukinueckue apomMaTHuyecKue
coeuHeHus. llaTUUIeHHBIE TETEePOIMKINYECKHe COeIUHEeHUs: (ypaH, HUPPOI, THO]EH.
Homenknarypa. Crioco6sl nonydenus. OcoOeHHOCTH peakiuil 3JeKTpOo(QUILHOTO 3aMeIleHus.
AtunodpoO6HOCTh. PeakiimonHas ciocoOOHOCTb U opreHTalus. [TuppoiabHbIA UK - CTPYKTYPHBIH
(dbparMeHT NPUPOJHBIX U OMOJIOTrMYECKH aKTUBHBIX coenHeHnH. llecTnuiienHbie 1 nonusaepHble



TETEPOLMKIMYECKUE COCIUHEHUS: NUPHUIMH, XUHOJMH, akpuauH. IlupuauH. OnekTpoHHOE
CTpoeHHE U apoMaTUYHOCTh. OCHOBHOCTb U HYKJICO(DUIBLHOCTh. Peakiuu 31ekTpoduiabHOro U
HYKJICO(DUIBHOTO 3aMEIEHHs: peaKIMOHHAs CIIOCOOHOCTh M opueHTauus. Tayromepus 2- u 4-
TUAPOKCH M aMUHONUPUIUHOB. COeTMHEHHS C HECKOJIBKUMHU FeTepoaToMaMi B LIUKJIE: AUA30JIbL,
OKCa30JIbl, TUa3uHbl ¥ Tpra3uHbl. O0IIast XapaKTepPUCTHKA XUMHUECKUX CBOWCTB.

VYraeBogsl. Ctpoenne u xoHdurypauus. D- n L-Caxapunsl. I'moko3za. @opmynsl @umiepa u
Xeyopca. AHOMepbl. Onumepbl. DU3MYECKUE W XUMHYECKHE CBOMCTBA MOHOCAXapHIOB.
®pykTo3a, pubdo3a, ne3okcupubdosa. [ucaxapuapl: ManbTo3a, JaKTO3a, Ieu100no03a, caxaposa.
Crpoenue u cBoiictBa. [lonncaxapuasl: Kpaxmai, IIIMKOrEH, LEJII0103a.

Be3onacHble mpreMsl 1 paBuiia paboTHI B JTA0OPATOPUN OPTaHMYECKOW XMMUHU.

OO6mue metronsl paboThl B Jaboparopuu opraHudeckod xumuu. llocynma, Hambosiee dYacTo
npuMensiemas B Jaboparopun. Harpeanue. Oxnaxnenue. IlepememmBanue. MeTtoasl
UJICHTU(UKAIMA U OYUCTKH OPTaHMYECKUX BemlecTB. MaeHTH(UKAIMs OpraHmuecKuX BEIIECTB
IOCPEJCTBOM pa3iuyHbIX BUAOB xpomarorpadpum (TCX, xpomartorpaduss Ha Oymare,
noHooOMeHHas xpomatorpadus, BOXKX), remneparypsl masnenus u pedhpaxromeTpun. MeTobl
CHEKTPaIbHOM NACHTU(DUKALUN OPTraHUYECKUX COEIUMHEHHH.

Ilenn m 3amauu 3KCIEpUMEHTa B OPraHUMYECKOM CHHTe3e. TeopeThdeckue OCHOBBI Ipoliecca.
Bo160p ycnoBuii peakuyu. Pacuer cuntesa. O6mmue npaBuiia HOArOTOBKY U TPOBEIECHUSI CHHTE3A.
Texnuka 6e3onacHoctu. [Ipubop ans nposenenus cunresa. [IpoBenenue onbita. KoHTposns 3a
XO0JIOM peakuuu. BblieneHue, ouucTka M aHanu3 MpoAyKTa. CHUHTE3bl BEIIECTB pa3IUYHbIX
KJIACCOB OpraHMYecKuX coeluHeHud. [IpoBeenue s3kcrepuMeHTalbHBIX METO/I0B UCCIIEI0BAHUS
peaKuHuii.

HpOBeI[eHI/Ie peaKHHﬁ, IMPOTCKAOMIMX 10 MCXaHHU3MaM:
- HYKJ'IGO(i)I/IJ'IbHOFO 3aMCIICHUA — CUHTC3 I'aJIOrCHAJIKaHOB,

- HYKJ'IGO(l)I/IJ'IBHOFO MNPUCOCANHCHUS — CHUHTC3 CJIOKHBIX 3(1)I/IpOB Kap60HOBBIX KHUCJIIOT, aMHUJ10B
Kap60HOBBIX KHCJIOT, a30TCOACPKAINX AJIbACTUAOB U KETOHOB;

- 3JIEKTPOUIBHOTO 3aMEIIEHHUS B apOMAaTUYECKOM Py — peaKIui HUTPOBaHUs, OpPOMUPOBAHMS,
CyIb(UpPOBAHNUS;

- p€aKUIHil TMa30TUPOBAHMS U A30COYETAHMUS;

- peakmui okucieHus (CHHTe3 aneToHa, 1,4-0eH30XMHOHA, OCEH30MHOW KHCIOTBHI) U
BOCCTaHOBJICHHUS.

4. O0beM y4eOHOH JUCHHIINHBI

Bunpsl yaeOHOM paboThI B 3a4eTHBIX B akanem.
€IMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCIHHUIIIMHBI 110 Y4eOHOMY IVIaHY 7 252
AyIMTOpHBIE 3aHATHS: 3,1 112
Jlexumu (Jlex) 0,44 16
[Tpaktuueckue 3ansatus (I13) 0,44 16




JlabGopaTopus 2,22 80

CamocrositesbHas padora (CP): 2,9 104

Bupa xouTpoJsi: 3a4er / 3k3amMeH 1 Ix3ameH(36)

AHHOTanuA padoyeil NPOrpaMmMbl AU CHUNIMHBI

«JlonoJiHMTE ILHBIE TJIaBbl (pu3ndeckoii xumuun» (b1.B.O/1.9)

1. Heap JMCHUIVIMHBI — O3HAKOMHUTBCA C TEPMOAMHAMHUYECKOH TeOpHuel pacTBOpPOB
JJIEKTPOJIUTOB U DIEKTPOXMMHUYECKHUX Ienel (TallbBaHUYECKUX 3JIEMEHTOB), IIOHATh OCHOBHBIC
KUHETHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS XHMHUYECKHX MPOIECCOB, pPOJb KaTaliu3a JJis
XMUMHYECKON TEXHOJIOTHH.

2. B pesyabtare O6nadams cnenyromumu npodeccruonanbubiMu kKomnereHnusmu (11K):

— CIOCOOHOCTHIO TIJIAHUPOBATH U MPOBOJIUTH (PU3MUECKUE U XUMHUYECKUE IKCIICPUMCHTEI,
MPOBOANTE O00pPabOTKY WX PE3yJIbTATOB M OICHUBATH IOTPEIIHOCTH, BBIIBUTaTh THIIOTE3BI U
YCTAaHABJIMBATh T'PAHUIIBI UX TPUMEHECHHUsS, MPUMEHSITh METOJIbl MAaTEeMaTHYEeCKOTO aHalu3a U
MO/ICITMPOBAHUS, TCOPETUIECKOTO M SKCIIEpUMeHTaIbHOTO rccieaoanus (I1K-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3UYECKUX TEOPHU [UJISI PELICHHS
BO3HHUKAIOIMUX (QU3NIECKUX 33]a4, CAMOCTOSATEIILHOTO puoOpeTeHusl (GU3NYECKUX 3HAHUH, JIIs
MOHWMAaHUS TTPUHIIUIIOB pa0OThl MPUOOPOB M YCTPOKMCTB, B TOM YHCIIC BBIXOMASIIUX 33 TIPEICITBI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3nams:

— OTJIMYUTEIbHBIE OCOOEHHOCTH B TOBEJCHUH PACTBOPOB JJIEKTPOJIUTOB, CBSI3aHHBIC C
MIPOXO0KJICHUEM DJIEKTPUUECKOTO TOKA;

— TCOPHIO TaJIbBAHMYECKUX SBICHUH;

— TEOpUU KUHETUKH, MYTH TEOPETHUECKOT0 pacuera CKOPOCTEH XMMHUYECKUX peakUuid U
OTPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBBI T€OpUU (HOTOXMMHUYECKUX U IEMHBIX PEaKIUid, OCOOEHHOCTH HMX CTaJHHHOTO
MPOTEKAHUS U YCIOBUS OCYILIECTBIICHNUS,

— OCHOBHBIE YEpPThl TOMOTE€HHOTO M TETEPOreHHOrO KaTajin3a, MNPUYUHBI YCKOPEHUS
XUMHYECKOTO TpoIiecca B MPUCYTCTBUM KaTaIn3aTopa.

Ymems:

— INPUMEHATH KOHAYKTOMETPUYECKHE W  IMOTEHHHOMETPUYECKHE H3MEPEHUs Uil
OTpesieNIeHus] TEPMOAMHAMUYECKUX (PYHKIMI XMMUYECKUX peakluil, KOHCTaHThl JAUCCOLUAIINH,
IIPOMU3BEICHUS paCTBOPUMOCTH, pH pacTBOpoB U T.1.

— IPUMEHATH TEOPETUYECKHME 3HAHMUA M OKCIEPUMEHTAIBHBIE METObl MCCIIEIOBAHUS
¢u3nueckoil XUMMM IS pEIIeHUs BOIPOCOB, BO3HHUKAIOIIMX IPH H3YYEHUH KHHETHUKH
XUMUYECKHUX PEAKINN;

— IIPOBOJUTH AHAIIU3 U KPUTUYECKU OLIEHUBATH I1OJy4EHHbIE DKCIIEPUMEHTAIIBHBIC JJaHHBIC,
000011aTh 1 JeN1aTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoempy:

— KOMIIJICKCOM COBPCMCHHBIX  JJICKTPOXUMHYCCKUX  MCTOJ0B HCCICIOBaHUA I
onpeaAcIICHNUA TCPMOJUHAMUYCCKUX XaPAKTEPHUCTUK SJICKTPOJIUTOB U XUMHYCCKUX peaKum?I;

— MCTOAaMHU ONPCHACIICHUA MOPpAAKAa U CKOPOCTU PCAKIUHU, YCTAHOBJICHUA HI/IMI/ITI/IPYIOH_[eﬁ
CTaauu U MEXaHUu3Ma I/I3y‘{aeMOI>'I XHUMHYECKOM pCaKknuun;



— HAaBBIKAMHM COCTaBJICHMS TaJIbBAHMUYECKHUX JJIEMEHTOB JUIsl LEJNed OINpeAeiacHUs
TEPMOJMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIETyEeMON PEaKIIHH;

— 3HAHUSMH OCHOBHBIX 3aKOHOB XMMHUYECKOW KMHETHKH, BIHMSIHUSA PA3TUYHBIX (PaKTOPOB
(TeMrieparypsbl, 1aBJI€HUS, KaTaJI3aToOpa) HA CKOPOCTh XMMUUECKON pEaKIUu.

3. Kparkoe comepxxanue 11 CUUIIITUHbBI

PacTBOpBI 2J1eKTPOJIUTOB. DiekTpocTatuyeckas Teopus [[edas-Xrwokkens. Pacuer akTuBHOCTH
U CPEIHNX MOHHBIX KOA(P(UIIMEHTOB aKTUBHOCTH CUJIBHBIX 3JIEKTPOJIUTOB B pa30aBIIEHHBIX
U KOHLIEHTPUPOBAHHBIX PAaCTBOPOB M PACTBOpPAX YMEPEHHOM KOHUEHTpALMU. Y JIelIbHAsA U
MOJISIpHAsT 3JEKTPUYECKHE NPOBOAUMOCTH. CKOPOCTh JBUKEHUS U IOJBUKHOCTH HOHOB.
[IpenenbHble MOJIIPHBIE 3JIEKTPOIPOBOJIHOCTH MOHOB. 3aKOH HE3aBHCHUMOTO JIBHXKCHHS HOHOB
Konppayma. [IppuMeHeHre n3aMepeHnii 31eKTpUIEeCKOM TPOBOAMMOCTH ISl OIIPEAEIICHUS] CTENIEHU
Y KOHCTAHTBI TUCCOIMAIINH CJIA0BIX 3JIEKTPOIUTOB.

DJIeKTPOXMMHYecKHe cucTeMbl (uenu). Bo3HUKHOBEHME CKayka IOTEHIMAla HarpaHule
pasznena nmpoBoaHuKOB | u |l pona. /IBoiHOM 3sekTpuuecKuil ciaoi. DIEeKTpOABMXKYIIAs CUla
raJIbBAHUYECKOTO  AJIEMEHTA, AJIEKTPOAHBIM MOTeHUMand. TepMoauHaMuyeckass Teopus
rajJbBaHUYECKUX sBJIEHUH, ypaBHeHMe HepHcra. Onekrpoxumuyeckas (opmMa OCHOBHOTO
yYpaBHEHHSI TEPMOJUHAMUKH, TemrepaTypHblii koadduuuent I/AC. Dnexrponsr | u Il pona,
ra3oBble U OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE AJIEKTPObl. THIIBI rajlbBAHUYECKUX 3JIEMEHTOB:
XUMHUYECKHE, KOHIIEHTPAIMOHHBIE, C IEPEHOCOM H 0e3 epeHoca. XMMUYECKHEe UCTOYHUKU TOKa,
TOIIJIMBHBIC 3JIEMEHTBHI.

Xumuyeckasi KnHeTuka. CKOPOCTh XUMHUYECKOW PEAKIMK, KOHCTAHTa CKOPOCTH, TOPSIOK H
MOJIEKYJISIPHOCTh peakuuu. KuHeTnka HeoOpaTUMbIX peakuuid 1-ro, 2-ro, 3-TO U HYJIEBOTO
nopsiakoB. JluddepeHnnanbaple ¥ MHTETPATBHBIE METOJBI OMPEACICHHS TOPSIKA PEaKIHH.
Crnosxuble peakiuu. [I[puHIMIT HE3aBUCUMOT0 MPOTEKaHUS 3JIEMEHTApHBIX peakuuit. ObpaTumeble,
napaJieNibHbIC U ITOCTIeI0BaTeIbHbBIE peakiuu |-ro nmopsiaka. BiusHue TemepaTypsl Ha CKOPOCTh
peakiuu, npudimxeHHoe npasuio Bant-I'odpda. Ypasuenue Appennyca, nuddepennmansuas u
MHTETpalIbHbIE (OPMBI YpaBHEHUs. DKCIIOHEHIIMANbHAs (popma ypaBHEHUs] AppeHunyca. DHeprus
aKTUBAIMU U NPEIIKCIOHEHIMAIbHBIA MHOKUTEb.

Teopun XMMHUYECKOM KHHETHKU: TEOpUS AKTUBHBIX COYJApEeHHH M Teopus IEPEXOAHOIO
cocrossHust TIIC (akTUBHPOBAHHOIO KOMIUIEKCA). OHTAlbIMS M SHTPOIUS AKTHUBALIMU.
@DoTOXMMHUYECKHE peakuuu. XuMudeckue u (poTopuszndeckue CTaguu, BTOPUYHBIE MPOILIECCHI.
Kunernka ¢otoxumuuecknx peakiuid. CeHCUOMIM3UpOBaHHBIE (OTOXUMUYECKHE PEAKIIUH.
LlenHble peakiy, MEXaHU3Mbl 3apO’KICHUS, pPa3BUTUS M oOpbIBa 1enu. Hepa3BeTBieHHBbIE U
pPa3BETBIIEHHBIE LIEMIHbIE peakUuu. BepoATHOCTHAasE Teopusl pa3BETBIEHHBIX PEAKIIHI.
ITpenenbHble ABICHUS B LIETTHBIX PEAKLUAX, HUKHAN U BEPXHUH NPEEIIbl BOCIUIAMEHEHHS.

Karanu3s. ['oMoreHHslil 1 reteporeHHsbli katann3. OCHOBHBIE 3aKOHOMEPHOCTH KaTAJIMTHYECKUX
peakuuii. Biugaue karann3aTopa Ha TEPMOJAMHAMUYECKUE U KUHETUYECKUE ITAPAMETPhl PEaKIIUH.
CeneKTUBHOCTh KaTaJnu3aTopa, KaTaIUTUYeCKasi akTUBHOCTh. [ OMOTeHHbIN KaTanu3. CIUTHBIN U
pa3feNbHbIl  MEXAaHM3MBbl  KaTAJIUTHYECKOIO  JIEHCTBUSA.  DHEPreTUYECKHE  Juarpammbl
B3aMMOJICHCTBUS peareHToB ¢ Karaiau3aTopoM. OOmumii U crenupuyeckuil KUCI0THO-OCHOBHON
karanu3. Karanmus3 KoMIUIeKCaMM NEpEeXOJHBIX MeTauloB. MepMEHTaTHBHBIA  KaTauus.
I'ereporennslii  Kkaranu3. THUIBI TETEPOT€HHBIX  KATAINW3aTOPOB. 3aKOH JIEHCTBYIOIIHUX
noBepxHocTell. KuHeTnka rereporeHHbIX peakiui.

4. O0beM y4eOHOH JUCHUIINHBI



BHIb1 yueGHoii paGoThi B 3a4eTHBIX B aKaJeM.
eTMHULIAX yacax

OO0masi Tpy10€eMKOCTb IMCHUILIUHBI 110 Y4eOHOMY 6,0 216
JIaHy

AyaUTOpPHBIE 3aHATHS: 2,67 96
Jlexuunu (Jlek) 0,89 32
JIaboparopusie (JIao0) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrosiTtesibHas padora (CP): 2,33 84

Bup xouTpoJisi: 3a4er / 3k3amMeH sk3amen (1,0) | 3x3amen (36)

AHHOTaNuUA padoyeil NPOrpaMMbl AU CHUNIINHBI
«Axonorus» (51.B.0/1.10)
1. Ieab TUCHUIIMHBI — CPOPMHUPOBATH y CTYACHTOB IMPEACTABICHUE O COBPEMEHHBIX

9KOJIOTUYECKUX MpolieMax, 0 (PU3MKO-XMMHUECKUX IPOLECCcax, MPOTEKAIOUINX B pa3IMYHbIX
KOMIIOHEHTAaxX OKPYKAIOLICH CPeibl U O CTENEHU aHTPOIIOT€HHOI'O BO3IEHCTBH HA 3TH IIPOLIECCHI;
BbIpa0OTATh Y CTYIEHTOB HaBBIKW CUCTEMHOTI'0 IOAX0/1a K U3YUYEHHIO U PELICHUIO KOOI MUECKUX
npo0JeM, BO3HUKIIMX B pe3yJbTaTe MPOMBIIUIEHHO-X03AHCTBEHHON /IEATEIIbHOCTH YeJIOBEKa,
pa3BUTh MBILUICHWE, [IO3BOJLIIOLIEE IIPAaBUIBHO OLICHMBATh JIOKAJIbHBIE M  OTJAJICHHBIC
IIOCJIEICTBHSI IPUHUMAEMBIX PEIICHHUN JUUI OKPYIKAIOIIEH CPEbl U YEJIOBEKA.

2. B pe3yabraTe ocBOeHHS JUCHHUILIMHBI 00y4Yaloluiicsi Mo mporpamMme 0aKkajlaBpuara
JTOJIKeH:
Obnadams crnenyromumu obmenpodeccuonanbabiMu (OIK) komneTeHIUAMU:

- TOTOBHOCTHIO HCIIOJNBb30BaThb 3HAHUS O COBPEMEHHOM (QU3MYECKOW KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIECTBA Ul TIOHMMaHUsA
OKpyXaromiero mupa u siiieanit npuposl (OI1K-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS O CTPOEHUHU BELIECTBA, NMPUPOAE XUMHUYECKOW CBSI3U B
pPa3IUYHBIX KJaccax XUMHUYECKHX COEAUHEHMH JJisi MOHMMAaHUS CBOMCTB MaTepHaloB H
MeXaHH3Ma XUMHUYECKHX MPOLIECCOB, MPOTEKANINX B OKpyxkaroieM mupe (OITK-3).

3HAMmMbs.

— OCHOBHBIE 3aKOHBI O0IIEH KOJIOTHH;

— 3aKOHOMEPHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUU OHOChEpHI;

— COBPEMEHHBIE IKOJIOTUYECKHE TPOOIIEMBI;

— OCHOBBI PallMOHAJIBHOTO IPUPOIOIOIB30BAHUS;

— OCHOBHbBIE IPUHIIMIIBI 3AIIUTHI IPUPOJHON CPEbl OT AHTPOIIOT€HHBIX BO3JEHCTBHIA;



— CTpOEHHE OCHOBHBIX Teocdep 3eMiIM M OCHOBHBIE (PU3MKO-XMMHUYECKHE MPOIECCHI,
IPOTEKAIOIUE B HUX;

— OCHOBHBIE ITOHATHS U MPUHIMIIBI KOHLETIIIUHA YCTONYUBOIO Pa3BUTUS;

— OCHOBHBIE CBE/ICHHUS O II100aIbHOM MPoOIEMaTUKE, IPUPOIHBIX PECYPCAX, IIIAHETAPHBIX
IPaHULIAX, AHTPOIIOI€HHOM BO3JECHCTBUM Ha OKPYXAIOIIYI0 Cpedy, YIpPaBJICHUU
KauyeCTBOM OKPYXalOIIeH cpeibl;

— INPUHLMIIBI 3€JIEHON XUMHUU;
ymemy:

— - NPUMEHATH TOJYYCHHBIC 3HAHUS IS OLICHKH COCTOSHUS OKPYXKAIOIICH Cpelabl U
paIoHaIBHOTO UCIIOJIL30BAHUS TPUPOIHBIX PECYPCOB;

— WCIOJb30BaTh CETEBBIC KOMITBIOTEPHBIC TCXHOJIOTMH W 0a3bl JIAHHBIX JUIS PEIICHHUS
KOHKPETHBIX SKOJOTHYECKHUX TPOOIIeM;

—  enademv:

— TOHATHHHBIM ammapaToM B 00JAcTH OOIIEH 3KOJOTHH, PAllMOHAIBHOIO HMCIIOJIb30BAHMS
IPUPOIHBIX PECYPCOB.

3. Kpartkoe coaep:kaHue THCUUILTHHBI
BBenenune, oCHOBHbBIE TTOHATHS JUCIUATIINHEI.

MecTo AUCIUIUTMHBI B CUCTEME OOIIETr0 M XMMHUYECKOTO 00pa3oBaHus. JKOJIOTHYECKOE
oOpa3zoBaHue W 00pa3oBaHHE JJIA YCTOMYMBOTO pa3BuTHs. OOIIECTBO M OKpY»)Karomias cpena.
[ToHsATHE YCTONYNMBOTO Pa3BUTHSL.

Monyne 1. OO6mue Bompocesl 3konoruu. buocdepa. buoskonorusa. buocdhepa wu
YCTOMYUBOCTb.

1.1 OcHoBHBIC 3aKOHBI J3Kojoruu. buoskomgorus. IloHsTHe 00 2SKOCHCTEMax.
VYcroitunBocTh dKOcHcTeM buocdepa, ee IBOMONMS U YCTOHYMBOCTh. DKOCHCTEMBI 3eMIU U
ycTOMUMBOCTh. OCHOBHBIE CBEJIEHU O T1aHeTe 3emiist. OCHOBHBIE MOHATUSA SKOJOTUU. 3aKOHBI U
npuHUUNbBl  3kosoruu. [loTokm »HepruMm u© BemecTBa B 3KocucTemax. (OCHOBHbIE
OMOreOXMMHUYECKHE ITUKIIBI (KPYrOoBOPOTHI BemlecTB). LIMKIMYHOCTH MpolieccoB B Ouochepe u
YCTONYUBOCTb.

1.2 Hapomonacenenue. YenoBedecTBO Kak uacTh Ouochepsl. Jlemorpaduueckue
POOJIEMBI

JlnHaMuKa dYeJIOBEYECKOM MOIYJSIUH, POXKAAeMOCTh, CMEPTHOCTh, BO3pacTHas
cTpykrypa. [IpobraemMbl COBpeMEHHOTO dTara pocTa YMCIEHHOCTH HaceieHus. [ 'eorpaduyeckoe
pacripeniesieHue HaceneHus. PerynupoBanue HapogOHACEICHHUS.

Monayns 2. Crtpoenne u coctaB reochep 3emian. OCHOBHBbIE (DPU3HKO-XMMHUYECKHE
IPOLIECCHI, MPOTEKaloIue B reochepax

2.1 Atmocdepa 3emin

Crtpoenue atmochepsl, poib (OTOXMMHUYECKUX peakuuid B (HOpPMHpPOBAHUHM COCTaBa
aTMocdepBhl.



[TapuukoBsiii 3¢ dext. [lapaukoBeie ra3sl B atmMochepe. KnumaTudyecknue mociencTBus
AHTPOIIOTEHHOH JIeATEIILHOCTH.

Pacnipenenenune konmneHTpanun o30Ha B atMmocdepe. O30HOBBIN ciioi. [IpupoaHbIi UK
o30Ha. CoBpeMEHHOE COCTOSIHHME 030HOBOTO ciod. [locnencTBus pazpyiieHuss 030HOBOTO CIIOS
3emuu Ui yenoBeka U Ouocdepsl B 1enom. CtpatochepHblii 030H U TponochepHbId O30H:
CXOJICTBO U pa3inuusi. MexayHapoAHOE COTPYAHHUECTBO B 00JIaCTH OrpaHUYEHHUE TPOU3BOICTBA
Y UCTOJIb30BaHUS 030HOPA3PYIIAIOUINX BellecTB. MOHpeanbCKUi MPOTOKO.

Kucnotnsie 1o 1 mpouecchl OKUCIeHUs mpuMeceid B Tponocdepe. PoTOXUMHUECKUN
CMOT.

2.2. 'mppocdepa 3emin

Bumet Bom nHa 3emute. IlpecHple Bombl. ['maposormveckuit mmkia. [oOanmbHbBIE
9KOJIOTUYECKHE TMpoOJieMbl TuUupocdepbl. [ aBHbIE KaTHOHBI M AaHWOHBI TPHPOAHBIX BOJ.
KucnorHo-ocHOBHOE paBHOBECHE B IPUPOIHBIX BoAax. lllenouynocTs npupoaHbix BoA. OCHOBHBIE
MPUYMHBI, OTanbl M TMOCIEACTBUS 3aKUCICHUS MPUPOIAHBIX BOAOEMOB. OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIE ITPOIIECCHI B IPUPOIHBIX BojgoeMax. CTpaTuduKaius IpUpPOIHBIX BOJJOCMOB.
[Tpoueccrl adTpodukamnuu BogoeMoB. [IpHauHbBI U TOCIECTBHUS.

2.3. JIutocdepa 3emaun

3emuass kopa. IlouBa. Ctpoenue mnouBeHHOro ciosi. CocraB mouB. OpraHnuueckue
BEIIECTBA B MMOYBE. POJb JKUBBIX OPraHW3MOB B (POPMHPOBAHWU TOYBEHHOTO CIOS. TsOKeIble
MeTasuibl B mouBe. [lerpananust mous. BogHast u BeTpoBast 3po3usi OYB.

Monaynbs 3. AHTpONOreHHOE BO3/EHCTBHE Ha OKPYKAIOUIYI0 Cpely U paldOHAIbHOE
IPUPOJONOIIb30BaAHUE

3.1. Ilpuponusie pecypchbl. [loHsiTue 00 OTXOmaX MPOU3BOACTBA U TOTPEOJICHHS.
ManootxoHble ¥ 6€30TXO0/IHbIE TPOU3BOJICTBA.

3.2 IlomsatMe 0 MJIaHETapHBIX  TIPAHULAX. AHTPONOIE€HHBIE  BO3MYLICHUS
OMOreOXMMHYECKHX IIUKIOB a30Ta U pochopa. OCHOBHBIE MPUHIIUIIBI 3€JIEHOW XUMUH.

Monyins 4. YcToliunBoe pa3BUTHE

[lonsatne 00 ycTOHYMBOM pa3BUTUH. McTopHs CTaHOBIEHMS TMOHATUA. Bkian
OTeuyeCTBEHHBbIX YueHbIX. L{enn ycroitunBoro pazsutus OOH. MexayHapoaHOe COTPYIHUYECTBO
B 00J1aCTH yCTOMYMBOIO pa3BUTHUS. [IpoMBbIIITIEHHAs 3KOJIOTUS U 3€JIeHasi XUMHUS KaK UHCTPYMEHT
o0ecreyeHns yCTOMYMBOTO Pa3BUTHA. DKOJIOTHYECKask ITHKA.

4. O0beM TUCHUILIAHBI

B 3aueTHEBIX B akanewm.

Bu eOHOM pPaboTHI
Ay p eIMHULIAX yacax




OO01asi TPy10€eMKOCTb M CHUTITHHBI 3,0 108
AyIUTOpHBIE 3aHATHUS: 1,3 48
Jlextuu (JIek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,4 16
CamocrosiTesbnas padora (CP): 1,7 60
CaMocTosiTenbHbIC pa0OTHI C 3aIaHUSMU 0,6 20
[ToaroTroBka K KOHTPOJILHBIM paboTaM 0,8 30
Jlpyrue BUabI CaMOCTOSTEIHFHON paboThI 0,3 10
Bun koHTpoJA: 3auer - -

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNINHBI
«IIpoexTHpoBaHue aeTasneii MamuH u annapatos» (51.B.0/1.11)

1. Ileap AMCHMUIVIMHBI HAYYUTHh CTYAEHTOB TBOPUYECKOMY MOIXOAY K BBITOJHEHHIO
WH)KEHEPHBIX PacueTOB Ha MPOYHOCTbh, )KECTKOCTh M YCTOMYMBOCTH JIEMEHTOB KOHCTPYKIIHA,
JIeTaJIe U y3JI0B MalllUH U alnaparos.

2. B pe3yabTare u3yyeHus AMCHUILIMHBI 00y4aoIuiics mo nporpamMme fakajaaBpuara
JTOJIKeH:

Obaaoams cnenyromumu npodeccuonanbabiMu (ITK) KoMeTeHIusMU:

- CIIOCOOHOCTH TUIAHUPOBATH M TMPOBOAMTH (PU3MUYECKHE M XMUMHUYECKHE SKCIIECPUMEHTHI,
IPOBOJIUTH OOPa0OTKY MX pPe3ydbTaTOB M OIEHHMBATH IOTPEIIHOCTH, BBIIBUTATh THIIOTE3BI H
YCTaHABIMBATh TPaHUIBI UX NPUMEHEHHs, IPUMEHATh METOIbl MAaTeMaTUYECKOro aHaius3a U
MO/ICIIUPOBaHHUsI, TCOPETUIECKOTO U dKCIIepuMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKUX TEOPHH Ul pelIeHHs
BO3HHUKAIOIINX (PU3NYECKUX 33]1a4, CAMOCTOATENBHOTO NPUOOpeTeHus! (PU3NYECKUX 3HAHUH, A
NOHUMAaHMS TPUHIUIIOB paboThl MPUOOPOB U YCTPOMUCTB, B TOM YHCIIE BBIXOJSAIIUX 32 MPEAeibl
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I1K-19).

3HaMb:

- KOHCTPYKIIMH, TUIIAXH U KPUTEPUH pabOTOCIOCOOHOCTH JieTanel MalluH, COOPOYHBIX
eauHuIl (Y3JI0B) U arperaTos;

- OCHOBBI TEOPUM COBMECTHOH pabOThl M METOAbl pacyera JAeTajeil U y3/l0B MallUH U
annapaTroB XUMUYECKOW TEXHOJIOTHH;

ymemy:

- BBIIOJIHATH M UYUTaThb TEXHUYECKUE CXEMBI, UYEPTEXKU M ICKU3bl JETalei, Y3JI0B U
arperaToB MallliH, COOPOYHBIX YEPTEkKEH U UepTex M 0OIIero BUa;

- TMpPOU3BOAMTH pacuyeTbl IO OCHOBHBIM KpHUTEpUsSM pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTareil MallnH;

- MPOM3BOAMTH PacdeThl U KOHCTPYUPOBAHME JleTaleld MallMH U MEXaHHU3MOB C Yy4ETOM
MIPOU3BOJICTBEHHON TEXHOJIOTUH U IKCIUTyaTalluH;

8naoems:

- HaBbIKAMU KOHCTPYMPOBAHUS U TEXHUYECKOI'O TBOPUYECTBA;



- MpaBUJIAMU [TOCTPOCHHS TEXHUUECKUX CXEM U UepTexeil;
- OCHOBHBIMHM METOJ[AMU pacyeTa U MPOCKTUPOBAHUSI MEXAHUUYECKHUX Y3JIOB U 3JIEMEHTOB
TEXHUKH.

3.Kparkoe conep:kanue TUCHUTLIUHBI:

Monyne 1. «Pacuer XMMHUYeCKOro ammapara ¢ MEXaHHYeCKHUM IepEeMEIlHBAIOIINM
YCTPOMCTBOMY.

[To Bcem 3TamaMm KypcoBOro mpoekTa oopmisercss eArHasi MOSACHUTENbHAs 3anucka. B
MOSICHUTEIbHYIO 3aMIMCKY BKJIIOUAIOTCA MPOSKTHBIE U IPOBEPOUHBIE PACUETHI TUIIOBBIX 3JIEMEHTOB
B COOTBETCTBUU C ACHCTBYIOIIMMU MeToAuKaMu. [IponsBoautcs:

1) BbIOOP KOHCTPYKLIMOHHBIX MaTepUaJIOB;

2) pacueT OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB alllapara;

3) pacueT TOJIIIMH CTEHOK arapara U pyoallku;

4) 10100p IPHUBO/IA;

5) pacyer (hIaHLEBOr0 COEIUHEHUS KPBIIIKHM C KOPIIYCOM amrmapara;
6) pacyeT Baja MeIalKi Ha BUOPOYCTOMUUBOCTD U IPOYHOCTb;

7) noa0o0p U pacyet My(Thl;

8) 10100p M pacyeT YIUIOTHEHHSI.

Monyib 2. «Heprex o011ero Buja anmnapaTa.

BrimonHsercss deprex oOIIEero BUa ammapara ¢ BUAAMH, pa3pe3aMH, CEYCHUSIMH U
BBIHOCHBIMH 3JIEMEHTAaMH, JAIOUIMMHU TTOJIHOE TPEJICTaBIeHHEe 00 €ro YCTPOWCTBE W MPHUHIUIIE
paboThl. UepTexk 001Iero Buja anmapara COJIEpkKHT:

1. W3o0paxenune ammapara (BHIbI, pa3pes3bl, CEUCHUS, BBIHOCHBIC SJIEMEHTHI),
coJieprKallfe OKOHYaTeIbHbIe KOHCTPYKTUBHBIEC PEIICHUS.

2. OCHOBHBIE pa3MepBI.

3. Pacrnonosxenue mrymepos, Jit0Ka, OMOp arnrmapara.

4, Tabnuiry Ha3HauYEHUS ITYIIEPOB B arapare.

5. TexXHUYECKYI0 XapaKTEePUCTUKY U TEXHUYECKHUE TPEOOBAHUS K HEMY.

Ha BTOpOM nMcCTE BBINOJIHSIOTCS YEPTEKU COOPOUYHBIX €IUHUI] U Aeraneil. Yeprexu
BBITIOJIHSIFOTCS Ha JTucTax popmara Al.

KypcoBoii mpoekT sBIsSeTCS CaMOCTOSTEIbHOM paboToil CTyaeHTa, KOTOpPbIM HeceT
MOJIHYIO0 OTBETCTBEHHOCTH 3a €€ KauecTBO (MPaBHJIBHOCTh pacueToB, 0(OpMIIEHUE YepTexeil) u
CBOEBPEMEHHOCTh BBINIOJIHEHHUSI BCeX ATanoB paboT. IlpenonaBarens — pyKOBOAMTENb MPOEKTA
HarmpasisgeT paboTy CTyJIEHTa, KOHCYJIbTUPYET MO HESICHBIM BOIIPOCAM, OIpENeNseT CTEeNeHb
3aBEPIICHHOCTH OT/AEJIBHBIX 3TANOB IPOEKTUPOBAHUS.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHbIx B akanmem.
eAMHUIAX gyacax

OO0mas Tpy10eMKOCTb JUCIUILIHHBI 110 y4eOHOMY 20 79
IUIAHY

AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexumu (JI) - -
[TpakTnueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,56 56




Bupa xouTpoJsi: 3a4er / 3k3aMeH Kypcosoii
npoekT/ 3ayer ¢
OLIEHKOM

AHHOTanuA padoyeil NPOrpaMmbl AU CHUNIHMHBI

«[IpoekTHpOBaHUE MPOLIECCOB H ANNAPaTOB XUMHYecKoii TexHosornn» (b1.B.0O/1.12)

1. eab AUCHUNJIMHBI - CYIIECTBEHHO PACIIMPUTh, CACTEMATU3UPOBATH U UCIIOJI30BATh Ha
MPAKTHKE 3HAHUIH OCHOB TUAPAaBINYECKHX, TEIJIOBBIX U MAaCCOOOMEHHBIX MPOLIECCOB XMMHUECKON
TEXHOJIOTHH, MO3BOJIAIOIIMX BBIMTYCKHUKAM OCYIIECTBISATh HAay4YHO- HCCIEIOBATENbCKYI0 U
MPAKTUYECKYIO PadOTy Ha MPEAIPUITUSX.

2. B pesyabTrare u3yuyeHus JUCHUILUIMHBI 00YUYAIOLIHIICS 1O PorpaMMe GaKajaBpuaTa
JIOJI/KEH:
Obaaoams criienyromumu npodeccuonansabivu (I1K) komneTreHIusIMuA:

- CHOCOOHOCTh IPUHUMATh KOHKPETHbIE TEXHMYECKHE peLIeHHs Hpu  pa3paboTke
TEXHOJOTMYECKHUX IPOLIECCOB, BBIOMPATH TEXHUYECKHE CPEICTBA M TEXHOJOIMH C YYETOM
9KOJIOTHYECKUX MOCIeACTBUI ux npumenenus (I1K-4);

- CIOCOOHOCTH BBISBJISTH U YCTPAHSATh OTKJIOHEHHUS OT PEKHUMOB pPabOThl TEXHOJIOTUYECKOTO
000pyI0BaHUs M MapaMeTPOB TexHomornyeckoro mpouecca (IMK-11);

- CIHOCOOHOCTh IJIAHUPOBaTh W MPOBOJUTH (PUINYECKUE U XUMHUYECKHE SKCIIEPUMEHTHI,
POBOAUTH O0pabOTKY UX PE3YyiIbTaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bl U
yCTaHaBJIMBATh I'PAHUIIBI UX NPUMEHEHHUs, MPUMEHATh METO/Abl MaTeMaTH4YeCKOTo aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIepruMeHTa bHOro uccnenopanus (I1K-16).

3HAmMys.
- MCTOJBI pacucTa TCIJIO- U MacCOOOMEHHEBIX arrmapartoB,
- OCHOBHBLIC TPUHIMIIBI OPTraHU3aluu IIPOLCCCOB XHUMHUYECKOU TCXHOJIOTHH,

- TUTNIOBBIE MTPOLIECCHl XUMUYECKON TEXHOJIOIMH, COOTBETCTBYIOILINE allapaThl U METOJIbI
UX pacuera;

- METO/Ibl COCTaBJIEHUS TEXHOJIOTMUYECKUX CXEM C HAHECEHHWEM BCEX aIlapaToB.
ymemy:

- COCTaBIISITh MaTepUaIbHBIE M TETUIOBBIE OATAHCHI JIJISI CUCTEM Ta3-KUIKOCTh;

- pacCUMTHIBATh apaMeTPhl TEIIO- 1 MAaCCOOOMEHHOI0 000PYA0BaHUS U HACOCOB;

- HO,Z[6I/IpaTB CTaHAapTHOC 060pyI[OBaHI/IC, HCIIOJIb3YEMOC B XUMHYSCKOMN
MPOMBIINIJICHHOCTH.



glaoems:

- MeTOI[OJ’IOFI/Ief/'I pacu€Tta OCHOBHBLIX IMMAPaMCTPOB THAPOMCXAHHUYCCKHUX, TCIUIOBBIX U
MacCOOOMEHHBIX IPOIIECCOB;

- OCHOBAMH IIPAaBHJIbHOI'O noz[6opa TEIJI0 ¥ MacCOOOMEHHOI0 O60py,I[OBaHI/IH;

- METOAAaMHU COCTaBJICHHUS TEXHOJOTHYECKUX CXEeM M TIpadUiyeckoro H300paKeHus
OCHOBHOT'O 000PY/IOBaHMSL.

3. KpaTkoe conep:kaHue JUCHUTLINHBI:

Beenenue. OmnmcaHue NPUHIUNHAAILHON CXEMbl PEKTH(PUKAIMOHHONW YCTaHOBKH
HenpepbsIBHOTO JeiicTBus. CpaBHeHHE W 00JacTU NMPUMEHEHMsI HACaJOYHBIX M TapeibuaThIX
koJoHH. [locTpoeHre paBHOBECHOW JTUHUU HA OCHOBE MOJIYYEHHBIX UHIUBUAYATbHBIX 3a/IaHUM.

Mopyns 1. Pacuer pexTudukainoHHON KOJIOHHBI.

Pacyer HacamoyHoi U TapenpyaTod PEKTH(PUKAUOHHON KOJOHH HEMPEPBIBHOTO
neiictBusi. MaTtepuaibHbId 0anaHC KOJOHHBL. PacueT MMHMMansHOrO UM paboyero (pierMoBoro
yucna. lloctpoenue pabGoumx nuHUK. Pacder CKOpOCTM NapoB W JAMAaMeTpa KOJIOHHBI.
Ormpenenienne BBICOTHI  ammapara. PacyeT TUIPaBIMYECKOTO COMPOTUBICHUS KOJOHHBI.
CpaBHEHHE NAaHHBIX pacyeTa HAcaJOYHOM M Tapenb4yarod KoJoHH. CorocTaBiieHHWE TaHHBIX,
MOJIyYEHHBIX IO MPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOJIOHHBI.

Monyisb 2. Pacuet u BbIOOpP TEMII000OMEHHUKOB.

Pacuer m BBIOOp TEMIOOOMEHHUKOB (MCMApUTENs, KOHJACHCATOpa, IOJOTpeBaTENs,
XOJIOIMJTPHUKOB JUCTUIUIATA U KyOOBOTO OCTaTKa) 1mo obmieit cxeme. ConocraBieHUE JTaHHBIX,
MIOJIyYEHHBIX 110 IIpOrpaMMaM KOMIIBIOTEPHBIX M PYYHBIX PacderoB. I MIpaBIM4eCcKull pacuer.
Br160p onTUMaNBHOTO BapHaHTa TETUNIOOOMEHHUKA.

Mopyns 3. ['mapoarHaMUYECKHE pacueThI.

Pacuer ruppaBiIMueckoro CoOmnpoTUBIEHUS TpyOompoBonoB. Pacuer onTuManbHBIX
TMamMeTpoB TpyOomnpoBo1oB. Pacuer 1 mogo0p HacoCoB.

Monyns 4. I'paduueckoe opopmienue.

TexHomoruueckas cxema. PCKTI/I(l)I/IKaHI/IOHHaSI KOJIOHHA OIpEACICHHOIO0 THIIA C
I/1306pa)K€HI/I€M I[CTEL]'ICI\/'I KOHTAKTHBIX 3JICMCHTOB, PACCHUTAHHBIX B MOAYJIC 1.

4. O6beM yueOHOI TUCIUIIHHBI

. B 3auernbix | D aKaaeM.
Bunast yueOHoM paboTh
eIMHUIIaxX qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 72
AyIUTOPHBIE 3aHSITHSI: 0,45 16




Jlexumu (JI) - -

[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 1,55 56
Bua koHTpoOJIsA: 3a4eT (KypPCOBOM MPOEKT - auer ¢
i | p (xyp p ) OLleHKOii
AHHOTanuA padoyeil NpPOrpaMmMbl AU CHUNIMHBI
«HaueprareanHnas reomerpus» (b1.B.0/1.13)
1. Heau AUCUMIUIMHBI - HW300paKEHHE aOCTPAKTHBIX IPOCTPAHCTBEHHBIX MOJIETICH

COCTOAIIMX M3 KOM6HHaHHI>'I HpOCTGfIH.IPIX IrCOMETPHUICCKUX (bOpM Hn Ux HpOCKI_[I/Iﬁ Ha IIJIOCKOCTH,
u O6paTHO 110 I/1306p8.)KeHI/IIO Ha INIOCKOCTHU IIPEACTABUTH 3aJaHHYHO (I)OpMy B IIPOCTPAHCTBC.

2. B pe3yjJbTarte M3YYECHUSI JUCHUIIJIHHBI oﬁyqalomm‘im o I1porpamme
6aKanaBpnaTa JOJIZKCH:

Obnaoams  crienyromumu  o0mekynsTypabiMu  (OK) u  obmenpodeccnoHaIbHBIMU
(OIIK)xoMneTeHIuAMHU

- CIIOCOOHOCTH K caMoopraHu3anuu u camoodpaszoanuto (OK-7).

- CIIOCOOHOCTH pemaTh CTaHAAPTHBIE 3aJa4d NMPO(EeCCHOHAIBHOW METETLHOCTH HAa OCHOBE
MH(pOpPMaLMOHHON U OuOIMorpa@uueckod KynbTypbl C HIPUMEHEHHEM HH(OPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHA W C YYETOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
6e3omacHoct (OITK-1).

3HAMmMb.

- OCHOBHBIE 3aKOHBI T€OMETPUYECKOro (POPMHUPOBAHUS, MOCTPOEHUS U B3aUMHOIO
nepeceyeHusl MoJiee MIOCKOCTH M MPOCTPAHCTBA, HEOOXOAUMBIE JUIsl BHIMOJIHEHUSI U YTEHUS
YepTeKeld KOHCTPYKIUH, PELICHUE ITO3UIIMOHHBIX, METPUYECKUX 3a/a4, BBIIIOJHEHNUE Pa3BEPTOK
ITOBEPXHOCTEH;

- IpeuMyIecTBa rpaduueckoro cnocoda npeacTaBieHus HHGpopMauy;
- rpaduueckue GopMbl, PaMMATHKY;
ymemy:

- BOCIIPUHMMATh ONTUMAJIbHOE COOTHOIIEHUE YacTel M 1eJIOr0 Ha OCHOBE IpauuyecKux
MOJEJIEH, NPAKTUYECKH PEAIU3YEMBIX B BHJE YEPTEkKEH KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB; MCIIOJIB30BaTh UEPTEXK, TEXHUUECKUH PUCYHOK Ui Tpaduyeckoro mnpencTaBiIeHUs
TEXHUYECKUX PEIICHU;

- ucnoib3oBaTh cTaHaapTel ECKJI, KOHCTpYKTOPCKYIO NTOKYMEHTALUIO (YEPTEKHYIO U
TEKCTOBYIO) B TPOM3BO/ICTBEHHOM, TPOEKTHON M UCCIIE0BATENBCKOM padoTax;

gnaoems:



- OCHOBHBIMU HOHSTHSAMH, CBS3aHHBIMU C TPpaUUECKUM IPEACTaBICHHEM HH(OpMauu
rpadU4ecKUMU CIOCOOaMHU pElICHUsT METPHUYECKUX 33734 MPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTexax, METOJaMU MPOCUUPOBAHMS U N300pakeHHsI IPOCTPAHCTBEHHBIX ()OPM Ha TIOCKOCTH
HPOEKILIUH.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI
Monyns 1. O6mue npaBuiia BBITOTHEHHUS YEPTEIKEH.

3nakomcTBO ¢ ocHOBHbIMH ['OCTamu ECK/I. M300paxenune miocKux KOHTYPOB C
COMPSKEHUSMH, JIEJIEHUE OKPYKHOCTH Ha pPaBHbIE YAcCTH, YKJIOHBI M KOHYCHOCTH. lIpsmble u
iockoctd. M300paxkeHue Ux Ha sMrope.

Monyns 2. [IpoenpoBanre reOMETpHYECKUX QUTyp.

N3o00pakeHne 3alaHHBIX TPEXMEPHBIX (OpM Ha MII0cKOCTH. M300paskenne moaenu
Ha TPU IUVIOCKOCTH U Ha OJHY IUIOCKOCTH 110 TEKCTOBOMY OIUCAHUIO.

Monyns 3. M3o0paxenue npenmetos o 'OCT 2.305-2009.

[TocTpoeHre KOHMYECKMX CEYEHUH, pa3pe30oB, aHaIU3 CJIOXKHOW (opmbl 1O
peanbHoil monenu. [loctpoeHue NWHMM TMepecedeHus: MOBEPXHOCTEH (B TOM 4YHUCIE JWHUN
nepeceyeH s IOBEPXHOCTEH BpaIICHUS).

4. O0beM y4eOHOH JUCHUIIIMHBI

Buner yueGHoI paboTh B 3ageTHBIX B akanem.
eIMHUIIAX qacax
OO01masi TPy10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY NJIaHY 3 108
AYyIUTOPHBIE 3aHATHUS: 1,33 48
Jlexun 0,44 16
[TpakTudeckue 3aHATHS 0,89 32
JIaGoparopus - -
CamocrosiTesibHas padoTa: 1,67 60
Buja koHTpOIs: 3a4ueT/IK3aMeH 3a4er

AHHOTanusA padoyel NporpaMMspl JUCHHUILIMHBI
«JlabopaTopHbBIil MPAKTHKYM 110 POLIECCAM M aANNAPATAM XMMHY€CKON TEXHOJIOTUH»
(b1.B.O/1.14)

1. Heab IuCHUIUIMHBI - 3aKPEIIJICHUE 3HAHWUM, MOTYYEHHBIX MPU U3YYCHUH JTUCIUTLUIAHBI
«[Ipomeccbl M ammapaTbl XUMHYECKOW TEXHOJOTHH» B OO0JIACTH OCHOB THAPABIMYECKHX,
TETJIO0OOMEHHBIX U MAaCCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOIUMO MPHU MOJATOTOBKE OaKaiaBpOB



o JaHHOMY HAaIIPaBJICHUIO IJId HaquO-HCCHGI[OBaTeHBCKOﬁ u HpOCKTHO-TCXHOJIOFH‘-IGCKOﬁ
JCATCIIBHOCTH.

2.B pe3yJjbTaTe M3yYeHHs AUCHHUILUIMHBI 00y4alomuiics mo nmporpamMme fakajaBpuara
JOJIZKEH
Obnadams cnepyromumu oomenpodpeccnonanbHbiMu (OITK) u mpodeccnonabHBIMU

(ITK) xoMIieTeHIHUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCHHUIUTAH B ipodeccuonanbroit nesreiaproctu (OITK — 1);

- CIOCOOHOCTBIO HAJIaXXHMBaTh, HACTPAaWBaThb M OCYILECTBIISATH IPOBEPKY OOOPYIOBaHUS U
NPOrPaMMHBIX CPEJCTB B 00JaCTH MPOU3BOICTBEHHO-TeXHOIOrn4YecKoi aestenbHoctu (IIK — 6);

- CHOCOOHOCTBIO TUIAHUPOBATH M IPOBOAHMTH (U3WYCCKUE M XHUMHUYCCKUE SKCIICPUMECHTHI,
MPOBOANTE O00PabOTKY WX PE3yIbTATOB M OIICHUBATH MOTPEIIHOCTU, BBIIBUTATH THIIOTE3BI U
YCTAaHABJIMBATh TPAHUIIBI UX TPUMEHEHHUsS, MPUMEHSITh METOJbl MAaTEeMaTH4EeCKOTO aHallu3a U
MOJICTTUPOBAHUS, TCOPETHUECKOTO U IKCIICPUMEHTAILHOTO UCCIICJIOBAaHHS B OOJACTH HAYYHO-
uccienoBareabckoit aesrenpaoctu (ITK — 16).

3nams:
- 3aKOHBI TIEPEHOCA UMITYJIbCA, TETJIOTHI M MACCHI,
- OCHOBHBIC YPaBHEHUS MPUKIIATHON TUAPABIMKH U 3aKOHOMEPHOCTH ITEPEMEIICHUS )KUKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB OCAK/ACHUS, DUIBTPOBAHUS U TCUCHHS Yepe3 3ePHUCTHIC
CJIOH;

- (PU3MYECKYIO CYHIHOCTb IIPOLECCOB TEII0- U MaCCOOOMEHA; OCHOBHBIE KHHETUYECKHE
3aKOHOMEPHOCTH MaccolepeHoca /Ui CUCTeM Ta3(map)-KuaKoCTh;

- THUIIOBBIC MPOIECCHl XMMHUYECKOH TEXHOJOTHH, COOTBETCTBYIOIIME anmapaThl U METOJbI MX
pacuera.

Ymems:
- ONIPECIIATh XapakTep ABMKEHUS KUAKOCTEHN U razos;

- UCTIOJIb30BATh OCHOBHBIC KHHECTUYCCKUEC 3aKOHOMEPHOCTHU TCIIJIO- U MACCOIICPEHOCA ITPHU aHAJIN3C
TEIJIOBBIX U MAacCOOOMEHHBIX IIpOLECCOB;

- COCTaBJISATh MaTepUaIbHbIE U TEIJIOBBIE OATAHCHI JJI CUCTEM ra3(map)-»KHUIKOCTh;
- paccUMTHIBATh apaMeTpbl HACOCHOTO, TEIUIO- U MaCCOOOMEHHOT0 000pY/10BaHMS;
- COCTaBJIATh TEXHOJOTHUECKUE CXeMbI U N300pakaTh Ha HUX OCHOBHBIE allapaThl;

- aHAJIM3UPOBATH HKCIEPUMEHTAIBHO MOJIyYEHHBIE U TEOPETHUUYECKH PAaCCUMTAHHbIE MOKa3aTelu
paboThI anmaparos.

Braoems:
- METOIOJIOTHEl pacueTa TUAPOMEXaHNICCKHX, TETUIOBBIX U MAaCCOOOMEHHBIX MPOIIECCOB.

- METOJaMHU COCTABJICHUA TCXHOJIOTHYCCKHUX CXEM.

3.Kpartkoe coapep:xaHue TUCHMILIHHBI



Ne i/t

HanmMenoBanwue 1abopaTopHbIX paboT

OmnpeneneHnue peKMMOB TEUEHUS )KUJIKOCTEH.

2 W3ydenne mpoduist CKOpOCTE MOTOKa B TPYOOIIPOBO/IE.

3 ['uppaBnuueckoe  CONPOTUBJIEHME B TpyOOIpoBOJax
(MeTaJIIMYEeCKOM u CTEKJIIHHOM) u 3JIEMEHTax
TPyOOIPOBOJHON apMaTyphI.

4 OnpeneneHue  TUIPABIMYECKOTO CONPOTUBIIEHUS IPSIMOIO
ydacTka TpyOonpoBoJa.

5 OnpezneneHue ruipaBIndecKoro CONPOTUBICHUS B 3JIEMEHTaxX
TPyOONIPOBOHOM  apMarypbl  (auadparma, JIpOCCEIbHBII
BEHTUJIb).

6 OnpezneneHue TUAPOAMHAMUYECKOIO CONPOTHUBIEHHS CyXOH
CHUTYATOH TapesKu KOJIOHHOTO amrapara.

7 OnpezneneHue ruApaBIUYECKOr0 CONPOTUBIIEHUS OpOIIaeMON
CHUTYATOH TapelKy KOJIOHHOTO amrapara.

8 W3mepeHne ruapaBIudyeckoro CONPOTHBIEHUS TPYOHOro u
MEXTPYOHOT0 NMPOCTPAHCTBA TEINIOOOMEHHOTO anmnapara.

9 KanuGpoBka pacxogomepa BECOBBIM METOAOM.

10 N3yuenne xapakTepUCTHK LIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenne kodpuIueHTa TEIUIONEpeIaud B ABYXTPYOHBIX
TEMI000MEHHUKAX

12 Termnomepenasa B~ METAJUIMYECKOM W CTEKIISIHHOM
KOXKyXOTPYOHBIX TEIIOOOMEHHUKAX.

13 HHTEHCUBHOCTH TETUIonepeaun B TUTACTHHYATOM
TEMI000OMEHHUKE

14 W3ydyeHue rmpoliecca HECTAllMOHAPHOIO TeIuiooOMeHa B
anmapare ¢ MELIAJIKON U MOrpyKHBIM 3MEEBUKOM.

15 Onpenenenne k03(pPUIHMEHTOB MaccoOTauu B Tra3oBoil (aze
NP WUCIIAPEHUU >KUIKOCTH B BO3IYIIHBIA TOTOK WM TPH
KOHJIGHCAllUM Tapa Ha IUIEHKE J>XUJAKOCTM B HacaJO0YHOU
KOJIOHHE.

16 Omnpenenenne kKo3(p(UIMEHTOB MAacCOOTAAUU B KHUIKOU (aze
npu J1ecopOLuU TUOKCHAA YIJIepoAa M3 BOABI B IUIEHOYHOU
KOJIOHHE.

17 W3ydeHre COBMECTHOTO TEIJIO- U MacCOOOMEHa B HACaJOYHOU
KOJIOHHE.

18 N3yuenne mporecca MpOCTOH NeperoHku OWHApHOW cMmecu

H30IIpOITaHOJI-BOAA.




19 N3yuenue mporecca TPOCTOM TEPEroHKH OWHApHOW CMecH
BOAAa-3TUJICHTJINKOJIb.

20 N3yuenune nporiecca NepruonIecKol peKTU(hUKAIIMH OMHAPHOMN
CMECH 3TaHOJ-BOJA.

21 Paznenenne  pacTBOpOB ~ HM3KOMOJIEKYJISIPHBIX — BELIECTB
00paTHBIM OCMOCOM.

22 OrnpezesieHHe CKOPOCTH CBOOOJHOTO OCAXACHHUS TBEPIBIX
YaCTHI] U BCIUIBITUS ITY3bIPEH B )KUIKOCTSIX.

23 N3yuenne nporecca GUIbTPOBAHUS CyCIICH3UU.

24 I'maponvHamMuka  HENOABMIKHOIO U TCEBIOOKHKEHHOTO
3E€pPHUCTOTO CJIOS.

4.00beM yueOHOH TUCHUILTUHBI

Buner yueGHoI paboTh Bcero 6 cemecTp

3au. ex. | Ak. Jac. 3au. en. | Ak. gac.

O0masi TpyA0eMKOCTb [AUCHUILIMHBI IO
y4eOHOMY IIaHy

2 72 2 72
AyIUTOPHBIE 3aHSITHS 0,89 32 0,89 32
JIaboparopusbie paboTs (JIP) 0,89 32 0,89 32
CamocrositeanHas padora (CP):

1,11 40 1,11 40
Bua uTOroBOro KOHTpOJIA: 3a4eT 3aver

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI

«JlomoJIHUTEJIbHBIE TJ1aBbl aHAJIUTHYecKoi xumun» (b1.B.0/1.15)

1. Heab AMCHUITHHBI — IPHOOPETEHNE O0YUYAIOIIIMMICS 3HAHHUI TT0 OCHOBHBIM IpyIamMm
METOJIOB ~ XMMHUYECKOTO  aHaim3a, HamboJiee IIMPOKO  NPHUMEHSEMBIX B
NPOMBINIJICHHOCTH W HMCCIENAOBaTENbCKOM paboTe, a Takke KOMIIETEHITUH,
HEOOXOJUMBIX  XHMHUKAM-TEXHOJIOTAM BCEX  CIENHUAIBHOCTEH JIIT  pEIICHHS
KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaIH3a.

2. B pesyabraTre u3yYeHHs [HCHUIUIMHBI O0ydYawNIWiiCsi 1O mMporpamMme
0akajaBpHUaTa qOJIKEH:

Obnadams crnenyronumu npodeccuoranbabiMu (I1K) kommerenmusMu



— CHOCOOHOCTBIO TIPOBOAWUTH aAHAIHM3 CHIPhS, MATEPHUAJOB M TOTOBOW MPOIYKIIUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a (ITK-10);

— CHOCOOHOCTBIO IUIAHUPOBATH W MPOBOAHUTH (GU3NICCKUE U XUMUYCCKUE IKCIIEPEMEHTHI,
MPOBOAUTH 00PaOOTKY pe3yIbTaTOB M OILIEHUBATh MOTPEIIHOCTH, BHIABUTATH TUIIOTE3bI U
¥ YCTaHABIHMBATh TPAHUIBI WX MPUMEHEHHS, MPUMEHITh METOJbl MaTeMaTHYECKOTO
aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOTO U dKCIIepUMeHTanbHoro uccinegopanus (I1K-
16);

— TOTOBHOCTBIO MPOBOJUTH CTAHAAPTHBIC U CEPTUPUIIMPOBAHHBIC UCIIBITAHUS MAaTEPUATIOB,
u3aenuit u TexHoaoruueckux nporeccon (IK-17);
3namo:

— TEOpPETHYECKHE OCHOBBI METOJ0B MHCTPYMEHTAIbHBIX METOJOB XMUMHUYECKOTO aHAJIM3a
(MMXA),

— mporecchl (OPMUPOBAHUS AHATUTHIECKOTO CUTHAJIA B pa3audHbix UMXA;

— paccMOTpeHHUE MPUHIIUIIOB H3MEPEHUN B CTAaHIAPTHBIX MPUOOPAX;

— ocHoBbsl MeTposioruu UMXA B cootBeTcTBUM ¢ pexkomeHanusimu MIOTTAK.
Ymems:

— TPHUMEHATH TPUOOPETCHHBIC TEOPETUYCCKHE 3HAHUS M TPAKTUYCCKUE HABBIKU B
Ipo(heCCHOHATILHOM JCATEIILHOCTH JUISl PEIICHUS KOHKPETHBIX XMMHKO-aHATHUTHUCCKUX
3a/a4;

Brnaoemw.:

— wMerogosoruei UMXA, mHMpPOKO HCHOJIB3YEMBIX B COBPEMEHHOM aHAJIMTUYECKOU

IPaKTUKE;

— CHCTEMOH BbIOOpa METO/J]a KAYECTBEHHOI'O M KOJMYECTBEHHOTO XUMUYECKOTO aHAIN3a;
— OLCHKOW BO3MOXHOCTEH METO/1a aHaIn3a,
— OCHOBHBIMH CHOCO0aMH METPOJIOTHYecKOd 00pabOTKM pe3yslbTaToOB KOJMYECTBEHHOTO

XMMHUYECKOI0 aHaJIM3a.

3. Kpartkoe conepixanue TuCHUINIMHBI:

Oo6mas xapakrepuctuka MMXA. OcHOBHblE MCTOYHHMKH IOTPEIIHOCTEH pe3ysiabTaToB
aHayM3a M crocoObl ux oneHku. OleHka npeaena oOHapYKEHHsI C UCIOJIb30BAHUEM (POPMYIIbI
Kaiizepa n craHAapTHOrO OTKJIOHEHHsS MHHHUMAaJIbHOrO nerekrtupyemoro curhaia no MIOITAK.
JluneiHbIN AMana3oH onpeaenseMblx KoHIeHTpaui. CtannapTHble 00pa3bl cocTaBa. OCHOBHBIE
AHAJTUTUKOMETPOJIOTHYECKHE XAPAKTEPUCTUKM METOJIOB U Pe3yJbTaTOB aHajIM3a, CIIOCOOBI MX
OLICHKHU: TpeAen OOHapyXeHUs, KO3(P(UIUEHT 4YyBCTBUTEIbHOCTH, TpaHMIIbl JIHMalla30HOB
OIIPEAEIIAEMBIX COACPKAHUM, CEIIEKTUBHOCTD, IPELIM3UOHHOCTb, IIPABUIIBHOCTD, KCIIPECCHOCTD.
MeTtonasl mpo6o0TOOpa, pa3aesieHus: U KOHIIEHTPUPOBAHUS BEILIECTB.

Metononorus UMXA. IIpueMbl KONMYECTBEHHBIX U3MEPEHUM (METOJI I'paJynpOBOYHON
3aBHCUMOCTH BHEIIHETO W BHYTPEHHErO CTaHJapTa, METOA J00aBOK). AHAJIWTHYECKHE H
METPOJIOTHUECKUE XaPAKTEPUCTUKU PA3IMYHBIX WHCTPYMEHTAJIbHBIX MeTonoB. [loHsTHe 00
aTTecToBaHHOU MeTosuke. [Ipobiemsl BbIOOpa MeToa aHanu3a. O6o06meHHbie cBepenus o OCT
P HCO 5725 (2002).

OOmiast ~ xapakTepUCTHKA  CIEKTPaJbHBIX  METOJ0B  aHanu3a. Kiaccugukanus
CHEKTpaJIbHbIX METO/A0B aHanu3a. [lomydyeHune XuUMUKO-aHATIUTHYECKOW HH(OpMAMKU MpU
B3aMMOJEHCTBUM 3JIEKTPOMAarHUTHOI'O M3JIyYE€HHS C BEIIECTBOM. ATOMHAas M MOJIEKYJSIpHAs
cnekTpockonusi. AOCOpOIMOHHbBIE U SMUCCHOHHBIE METO/ bl aHAIH3a.

ATOMHO-3MHMCCHUOHHBI CHEKTPAJIbHBIM aHauu3. TeopeTH4ecKue OCHOBBI ATOMHO-
HMHMCCHOHHOTO CHEKTPAJIbHOTO aHanu3a. McTouHMKM BO30YXaeHUs crekTpoB. KauecTBeHHas
XapaKTepUCTHKA aHAJTUTHYECKOro CUrHajga. VIHTEHCHMBHOCTh CHEKTPAJbHBIX JIMHUN Kak Mepa
coJiepKaHus dJIeMeHTa B 1pooe. DaKTopbl, BAUSIONINE HA MHTEHCUBHOCTD CIIEKTPAIbHBIX JIMHHM.
CrnexTpanbHble MPUOOPHI U CIOCOOBI PETHUCTPALMU CIEKTpa. paclIuppoBKa AMUCCHOHHBIX



CIEKTPOB M WACHTU(UKAIMS SJIEMEHTOB MO MX CHEKTpaM. ATOMHO-DMHCCHOHHBIA aHAIU3 C
WHIYKTUBHO CBSI3aHHOMU Tu1a3Moil. KommdyecTBeHHBIN aHan3. ATOMHO-IMUCCHOHHAsT ()OTOMETPHS
11aMeHHu. ['a30Bble IIIaMEHU KaK BUJIbl HU3KOTEMIIEpATYpHOH I1a3Mbl. biiok-cxema riaMmeHHOro
doromeTpa. BozMokHOCTH MeTOJa M €ro orpaHuyeHus. AHHOHHBIM M KaTHOHHBIM 3(QEKTHL.
O6siacTi NpUMEHEHUSI.

AToMHO-abcopOronHast  cnektpomerpus. OOmas — xapakTepucTHKa MeToja U
AQHAJMTUYECKOTO curHana. [lornonienne 31eKTpOMarHuTHOTO U3JTy4eHHsI CBOOOJHBIMU aTOMaMH.
bnok-cxema npubopa. Mcrounuku MoHOXpomaTthdeckoro uaimydeHus. CrocoObl aTOMHU3AINH
npoObl. CpaBHEHHE aHATMTUYECKUX XapaKTEPHCTHK METOIOB aTOMHOW abCOpOLMU M aTOMHOM
IMHUCCHHU.

AHanuThueckas MOJIEKYJISIpHas CHEKTPOCKONUsA. MeToabl ONTHYECKOH MOJIEKYJISPHOU
CIEKTPOCKONUHU. XapaKTEPUCTUKA aHAIIMTUYECKOro curHaina. Ilormomenue 371eKTpOMarHuTHOTO
U3IIyYEHUS] MOJIEKYJaMM. DJIEKTPOHHBIE MEPEXOAbl U CIEKTPHI MOIJIOUIEHHUS] MOJIEKYJN. 3aKOH
byrepa-Jlam6epra-bepa. Momnsipasiii koadduruent noriomenus. CekTpopoToMEeTpUISCKUN 1
doromerpuueckuii ananu3. ONTUMHU3ALUS YCIOBUNA aHATUTUYECKUX orpeesneHuil. OTKIOHeHUs
ot 3akoHa byrepa-JlamGepra-bepa. Annaparypa ais cekTpo- 1 GOTOMETPUYECKUX U3MEPEHUI.
To4yHOCTBh pe3ynbTaToB (poTOMETpUUYecKHX onpeneneHuid. /luddepenumnansaas ¢GoToOMETpHS.
Mertopl crieKTpo(hOTOMETPUUECKOTO TUTPOBAHUS.

Onyopumerpuueckuii ananui. [lpupona aHanmuTHueckoro curHaiga (GIyopeclueHId M
dochopecuennnu. KBaHTOBBIE U SHepreTHdeckuii BbIXOAbl. MakTOpbl, BIUSIOLNIME Ha
MHTEHCUBHOCTh  (QuiyopecleHIMH. TemmepaTypHOe UM KOHILIEHTPALIUOHHOE  TYLICHHE
dbyopecueHIMM. 3epKaibHAas CUMMETPHS CIEKTPOB IMOTJIOLIEHUS M HCIYCKaHUs (IIPaBHIIO
JlepmmHa). 3akoH BamioBa. Cxema ¢uryopuMeTpHYecKHX H3MepeHHid. BriOop mepBUYHOTO U
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoUYHasi 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIU3.

TypObunumerpuueckuii U HedemomMeTpuueckuii Metoisl aHanu3a. PaccesHue cBeta
qucnepcHbiMM  cucreMaMu.  CBsI3b  ONTUYECKOM IUIOTHOCTH  JAMCIEPCHOW CHUCTEMBI €
KOHIIEHTpanuei onpeaenseMoro semiectsa. Koadduument MmyTHocTH cuctemsbl. TeopeTniyeckue
OCHOBBI TypOugumeTpuu U HeenomeTpun. YpaBHenue Panes. CpaBHUTENbHAS XapaKTEPUCTHKA
AHAJTUTMYECKUX CUTHAJIOB B TypOuauMmeTpun u Hedenomerpun. TpeOoBaHus, NpenbsiBIsieMble K
HCIIOJIb3YEMBIM aHAIUTUYECKUM PEAKIIMSIM.

OO0mas xapakTepucTUKa 3JIEKTPOXMMHUYECKUX METOJIOB aHallu3a U MX KIacCHU(pHUKaIus.
Knaccugukaius 31eKTpoJoB B 3NEKTPOXMMHMUYECKMX MeTojax aHaiusa. llomspusyemble u
HENoJISIpU3yeMble 3JIeKTpoibl. Vcronb3yeMble XUMUYECKHE M DJIEKTPOXMMHUYECKHE PEaKIINH,
TpeOOoBaHus, MPeIbABIIEMbIE K ’TUM peakuusiM. Boamoxxnoctn 9XMA.

Konaykromerpus u KoHAyKTOMETpUUecKoe TuTpoBanue. O011as XxapakTepUCTUKa METOA.
AHaJIUTUYECKUN CUTHAI B KOHAYKTOMETPUU. Y I€JIbHAsA U DKBUBAJIECHTHAs 3JIEKTPONIPOBOJHOCTD
pactBOpoB  3neKkTposuToB.  [logBmkHOCTE  MOHOB.  IIpsAMasg  KOHOyKTOMETpUS U
KOHAYKTOMETpUYeCKoe TUTpoBaHue. Kpusble THTpoBaHus. DaKTOPHI, BIMAIOIINE HA BUJI KPUBBIX
TATpoBaHuA. [IpuHIMNUManbHAs cXeMma YCTAaHOBKM JUII KOHIYKTOMETPUYECKHX HW3MEPEHHM,
UCIIONIb3YyEMBIE AJIEKTPOabl. Bo3moxkHOocTH MeToaa. IIpumepsl onpenenenuil. BeicokoyacToTHOE
TUTpOBaHUE. BO3MOXKHOCTH MeTOIa.

[ToreHmomMeTprsa U MOTEHIIMOMETPUUYECKOE TUTPOBAHUE. MHIUKATOpHBIE AIEKTPOIBI U
ANEKTPOAbl cpaBHEHUs. [loTeHIMan sJeKTpoja Kak AaHaIUTUYeCKuH cur”ai. HMoHomerpus.
HonnanoBckuit wu  guddy3noHHBId  moTeHIMaNbl.  Kraccudukanus HMOHOCEIEKTHBHBIX
ANEKTPOJIOB. YpaBHeHUe Hukonbckoro-OiizeHMaHa. MeToIbl KOTMYECTBEHHBIX ONpEIeIeHUN 1
ycioBus ux npuMmeHeHus. [Ipsmas morennmomerpust (pH-merpus, nonomerpust). BozmoxxkHOCTH
MeToqa. Meroabl TutpoBanus. O6padoTKa KPUBBIX MOTEHIIMOMETPHUYECKOTO TUTPOBAHUSI.



Bonprammnepomerpudeckne meroanl aHanmza. Kiaccudeckas momsiporpadus. Ilomsipo-
rpammbl. MHTepriperanus nosissporpamMM. OCTaTOYHBIA M KOHAEHCATOPHBIA TOKH. YpaBHEHHE
nossiporpaduueckoit  BomHbl  ['eiipoBckoro-MnpkoBuda.  [loTeHIMAn  MOMYBOJHBI  Kak
KaueCTBEHHasl  XapaKTepUCTHKA  AHAJIWTUYECKOro  CHUrHaja. Bpibop u  Ha3HaueHue
nossiporpaduueckoro  ¢dona. I[lpenenpHplii  AUPPY3HOHHBIE TOK Kak KOJMYECTBEHHAs
XapaKTepUCTHKAa AaHAJIWTUYECKOrO0 CUTHala. AmmepomeTpuyeckoe TutpoBanue. OOimas
XapaKTepUCTHKA METOJa M aHATUTHYECKOro CUTHaja. BwIOOp ycloBHWil amMmepoMeTpuvecKux
n3mepennil. [IpuHnuMnuanpHas cxema aMIepoMETPUYECKOro TUTpOBaHus. KpuBble TUTpOBaHUSI.
[Ipumepsl MPaKTUUECKOT0 UCTIOIB30BAHMS METO/IA.

Kynonomerpuueckuii MeTo aHaIM3a

Knaccudpukanus  MeTOonoB  KylnoHOMeTpuu. KoOIuMdecTBO — AJIEKTpHYECTBA KAk
aHaIUTUYeCKUi curHai. IIpsmas KyJoOHOMETpHs M KYJIOHOMETPUUECKOE TUTpoBaHue. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA,  3aTPAUYEHHONO  HA  JJIEKTPOXUMUYECKYID  PEAKLHUIO.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka snextponuza. llpuHuunuanbHas cxema
YCTAaHOBKM I KYJIOHOMETpUUECKOro TuTpoBaHus. [IpakThueckoe mnpuUMEHEHHUE MeETOo/a.
DnekTporpaBuMeTpuueckuii ananu3. OOmas xapakTepuUCTUKa METOJa M aHAJUTHYECKOTO
CUTHAJA.

OOmast XxapakTepUCTHKa XpoMaTorpaduueckux METOA0B. TeopeTudyeckue OCHOBBI
xpomarorpaduyeckux MetonoB. Xpomarorpamma. [lapamerpsl yaepxuBanus. KadectBeHHas u
KOJINYECTBEHHAsI XapaKTEPUCTUKH aHAJIUTHYECKOI'O CHUTHajla B KOJIOHOYHOM Xpomarorpaduu.
®U3NKO-XUMHUYECKHE OCHOBBI Xpomarorpaguueckoro mnpouecca. Knaccudukanus MeTon0B
Xpomarorpauu MO arperaTHOMy COCTOSIHHIO (a3, 10 MEeXaHU3My pa3JeleHuss U CHocoly
opopmienusa mnpouecca. CrTeneHb pasleneHus U KpuTepuil cenekTuBHocTU. Kpurepuit
pasnenenusa. OnTumuzanus IpoueccoB  pasfeneHus cmecedl BemiectB.  Koadduuument
pacnpenenenusi. OcHOBHOE ypaBHEeHHE xpomarorpaduu. CBsizb (OpPMBI BBIXOJHOW KpPHUBOM C
U30TEPMOM  paclpelesieHuss B KOJOHOYHOM xpomarorpaduu. BeicoTa, sSKBHBaleHTHas
TeopeTudeckoi Tapenke. Knnerndeckas teopust xpomarorpaduu. YpaBaenue Ban-Jleemrepa.

lNazoxkuakoctHas xpomartorpadus. OOmas xapakrepucTuka metona. lIpuHuunuanbHas
cxema ra3oBoro xpomarorpagda. YcTpoiicTBo U Ha3HadeHHe y3J10B xpomatorpada. TpeOoBanus,
IpeIbsABIseMble K HEMOABMKHON M MOJABMXKHOM (azam. JlerekTopsl. MeToabl aeHTHPUKAUN
BEIIECTB B Ta30BOi xpomarorpadguu. MaeHTUUKAMS KOMIOHEHTOB pa3/eisieMbIX cMecel ¢
MOMOIUIbIO JIOTapU(PMHUUECKUX UHAEKCOB ylepxuBaHusA. CrocoObl KOJIMYECTBEHHOIO aHAIU3a.
[TprMepbl MPaKTUUECKOTO UCTIONb30BAaHUS Ta30BON XpoMaTorpadu.

Kunkoctaas xpomarorpadus. Knaccudukanus MeTom0B KUIKOCTHOM Xpomarorpaduu.
OcoGennoctu BOXX. [lpuHnunuansHas cxema xKHUAKOCTHOro xpomaTorpada. Tumsl 1eTekropon
B BOXX. XuakxoctHoancopOuuonnas BIXKX. HopmanbHo-(ha3oBbiii u oOpaiieHo-(pa3oBbli
BapUaHTBl: COpPOEHTHI, OHIIIOEHTHI, pasjessieMble BellecTBa. YpaBHeHue Hoxca. Metoabl
UIeHTU(UKAIIMN BEIIECTB U KoiuuecTBeHHoro aHanusza B BOXKX. I[lpumepsr mpakTuyeckoro
ucnonb3oBanuss BDOXKX. PacnpenenurtenbHas Oymaxksas xpomatorpadus. KadecTBeHHas u
KOJIMUECTBEHHAs] XapaKTEpUCTHKU aHaJuTHYeckoro curHana. OOnactb npumeHeHus. ['einb-
xpomarorpadus. [ToaBmwxHas n HenoABIKHAS (a3bl. Ob1ee ypaBHEHKE, OMMCHIBAOIEE TPOLece
renp-xpomarorpaguu. Bo3moxkHocTH — renb-xpomatorpaduu. I[Ipumepsl  mpakTH4eCcKOTro
ucnonb3oBaHus. MonoooMeHnHast u noHHas xpomarorpadus. TpeGoBaHus, mpenbsBiIseMble K
peaxiusM HoHHOTo oOMeHa. OcoOeHHOCTH HOHOOOMEHHOM XxpoMmaTorpaduu. KoncTaHTa HOHHOTO
oOmena. M3otepmbl noHHOTO 0OMeHa. KatnoHuTsl 1 aHMOHUTHI. KoahhuImeHT cenekTuBHOCTH.
HNonnast  xpomarorpadusi. brnok-cxema wuoHHOro Xpomarorpada. Paznensiomue u
KOMIIEHCAIIMOHHBIE KOJIOHKH. AHAJIUTUYECKUE BO3MOKHOCTH METO/1a.

ABTOMaTHMYECKMM W aBTOMAaTU3MpPOBaHHBIM aHanmu3. Jpyrue meronbl aHamuza. JMCKpeTHbIE
aBTOMaTH4yecKkue a”anu3aTopbl. [IpuHiun neiictBus. HenmpepbIBHBIA NPOTOYHBIN aHAIW3 H



MPOTOYHO-UHKEKIIMOHHBIH aHanmu3. lloHATHe 00 aHATUTHYEeCKOW MacC-CIEKTPOMETPHH.
CymHoCcTh MeTOoAa. AHAIN3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHaJu3.

4, O0beM y4eOHOI THCHUTIIHHBI:

Bunpsl yaeOHoI paboThI B 3aueTHbIX B akanem.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 3 108
AyIUTOPHBIE 3aHATHSI: 1,33 48
Jlexuun (Jlek) 0,44 16
JlaGopaTtopHbie padoTs (JIab) 0,89 32
CamocrositeabHas padora (CP) : 1,67 60
CamocTosiTeIbHOE U3YUYCHHE PA3/IeNIOB AUCITUILIMHBI 1,67 60
Buj xoHTpoOJIS: 3a4eT/IK3aMeH 3aver ¢
OIIEHKO¥i

AHHOTanMs padoyeid MPOrpaMMbl IUCIUITHHBI
«OcnoBbl ouoxumun» (51.B.0/1.16)

1.]_[0.]][: AUCHUMIIJIMHBI - HpI/IO6peTeHI/Ie CTYACHTaMHU OCHOB 3HAHUU O XHUMHUUYECKHX
nmponeccax, NpOTCKArIMUX B KMBBIX KICTKAX MU O MOJICKYJISIPHBIX MCXaHU3MaxX CyHICCTBOBAHHA
JKUBBIX OPraHu3MOB.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0y4alOIMiiCi 1O MporpamMmme
0akajaBpHUaTa J0JI’KeH:

Obnadams crienyronumu npodeccuonanibHbiMU KoMreTeHusamMu (I1K):

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUSA CBOWCTB XUMHYECKHX JJIEMEHTOB, COCIUEHUH W
MaTepHaioB Ha UX OCHOBE JUTS pelIeHus 3a1a4 npodeccuonanproi nesrenbroctr (ITK-18)

- TOTOBHOCTBIO M3y4YaTh HAyYHO-TEXHUYECKYIO MH(OpPMAIINIO, OTEUECTBEHHBIH U 3apyOeKHBIHI
ombIT 1o TeMatuke ucciemaoBanus (ITK-20).

B pe3ynbraTe u3yueHus: AUCUUILINHBI CTYACHT JOJIKEH:
3name:

-CTPOCHUE OCHOBHBIX KJIACCOB OHMOMOJIEKYJ, WX Ba)KHEHIIHE TMpeBpaIieHUuss U poJib B
(GYHKIIMOHUPOBAHUM J>KUBBIX OPraHU3MOB; OCHOBHBIE KaTabOJHuYecKHe U aHaDOIUYECKHe
MIPOIIECCHI, TPOTEKAIOIINE B )KUBBIX KJIETKAX.

-OCHOBBI TEOPUH (PEPMEHTATUBHOTO KaTaln3a U MPEJCTaBICHUSIMHU O CIIOCO0aX pPerysiun
OMOXUMHYECKHUX MPOIIECCOB.

Ymemn:

-HCII0JIb30BaTh COBPEMEHHbBIE OMOXUMUYECKUE M MOJICKYJIIPHO-TEHETHICCKUE METO/IBI, B
pEIIeHNH XUMHUKO-TEXHOJIOTHUECKUX, UHKEHEPHO-IKOJIOTUIECKHIX U COLUATBHBIX MTPOOIEM.
Braoems:

-HaBbIKaMH pa6OTLI ¢ OMOJIOTHYECKUMHU 06’LeKTaMI/I;



-(1)I/I3I/I‘-IGCKI/IMI/I U XUMHWUYCCKUMHU METOAaMU BbBIACICHUSA OHOJIOTMYECKU-aKTUBHBIX
COCIMHEHUH U3 PACTUTEIILHBIX U KHBOTHBIX KIIETOK;

-METO/IaMHU pa3zelieHus] OCTKOB U HYKJICHHOBBIX KUCIIOT, & TAKXKE OMPEICICHUS UX
COJICpKaHuUs B BOJHBIX PAaCTBOPaX, a TAKIKE METOJIaMH HJICHTU(DUKAIIUN U KOJIMIECTBEHHOTO
OTIpEIeIICHUS;

-(pM3UKO-XMMUYECKUMHU METOJIaMH aHAJIN3a MOJICKYJISIPHO-MACCOBBIX XapaKTEPUCTHK
OMOMOIUMEPOB.

3. KpaTkoe conep:kanue TUCHUNIUHBI:

Beenenue. Ilpeamer Ouoxumun. OCHOBHBIE IOJIOKEHHMS LuToJOrMH. IIpokapuoTsl u
9yKapHoThl. KileTouHble OpraHesuibl, UX CTpoeHHe U (PYHKIHH.

AwmuHOkHCHOTEL U Oenku. [lenTunnas cBs3p u e€ ocoOeHHocTH. IlepBuynas, BTOpHUHAs,
TpeTU4HasT M 4YeTBEPTUYHAs CTPYKTypbl Oenka. Kiaccudpukamus OenxoB. DepMEHTHI.
OcobenHoctu cTpoeHus (HepMEHTOB U MEXaHU3MbI Onokaranm3a. Kunetnka MOHOCYOCTpaTHOM
(dbepMeHTaTUBHOU peakiuu, ypaBHeHne Muxasnuca-Mentedn. Homenknarypa u knaccuduranus
(dbepMeHTOB.

KodepmenTsl U BUTaMMHBI, CTPOEHHE BHUTaMHHOB U KO(EpPMEHTOB, HX poOJib B
(epMEHTAaTUBHBIX PEAKIUAX U B OOMEHHBIX MPOIECCaXx.

Knaccudpukanus, omoxumudeckne (GyHKIUM ¥ HanbOosiee BaKHBIE PEAKIUU YIIICBOIOB.
MoHocaxapubl, Aucaxapuibl U HOIUCAXAPHUIBI.

Jluuapl. CtpykTypa, Kiaccudukauus u Ouoxumuueckue (GyHKUMU JUNUAOB. JKUpHBIE
KucaoThl. CTpOEHHE U CBOMCTBA KJIIETOUHBIX MEMOpaH. DHKO3aHOMUIbI.

HyxneunoBble kucinoTbl. DYHKIUM J€30KCUPUOOHYKIEMHOBBIX U PUOOHYKIEHMHOBBIEX
KHCJIOT Y IIPUHLUIIBI UX CTPYKTYPHON OpraHU3alMH.

MonexymsipHasi Ouosnorus Peaknum MaTpHYHOTO CHHTE3a: PEIUTHKAIMS, TPAHCKPUIIIIHS,
TpaHcAuus. [ eHeTnyeckuil Ko U ero 0co0eHHOCTH. BUOTEXHOI0rHS U TeHHAast UHXKEHEPHUs.

Metabomu3sm u oOmeH BemiecTB. [loHsATHE 0 MeTabonu3mMe W METa0OIMYECKUX MYTSAX.
Karabonusm u anaGonusm. DHepreTuyeckue OMOXUMHUUYECKUE IUKIBl. MeTabonm3M yriaeBoioB.
'mukomus. JlekapOOKCHUIMpPOBaHHE MUPOBUHOTPAJHON KHUCIOTHL. MeTabonu3mM JTUMHIOB.
XpaneHue u paciierienne upoB. Llukn moueBunsbl. [{ukn muMoHHO#N KucaoThl. Opranu3anus
neixarenpHoM  nermu.  OkwucnurensHoe  (ocdopunupoBanne. OkucieHne U OUOCUHTE3
HACBIIIEHHBIX KUCIOT. MeTabonu3m 6eIKOB M1 aMHUHOKHUCIIOT.

Perynsmus Ounoxumuueckux mpoueccoB. buoperynaropsl, kinaccuuxanuss: TOPMOHBI U
HelpoMenuaTopsl. MexaHu3Msl J€NCTBUS TOPMOHOB.

4. O0beM y4eOHOl JUCHTUNIMHBI

Bunast yueOHol paboTh B 3auernpix | B akanmewm.
eIMHUIIAX
qacax
O0mas TpPyA0eMKOCTh JUCIHILIMHBI 10 Y4eOHOMY IVIAHY 4 144
AyIUTOPHBIE 3aHSITHS: 1,33 48




Jlexmun 0,89 32
[IpakTuueckue 3aHATUS 0,44 16
JlaGopaTtopust - -

CamocrosiTesibHast paboTa 1,67 60
CamocTosATeIbHOE U3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 1,67 60
Bua KOHTpO.JISA: IK3aMeH 1 36

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI

«XHMHSI M TEXHOJIOTHSI 0M0JIOrHYecKr aKTUBHBIX BemlecTB» (b1.B.O/1.17)

1. ].le.]]b AUCHUIIJINHBbI — (I)OpMI/IpOBaHI/Ie Y CTYACHTOB CUCTEMATU3UPOBAHHBIX 3HAHUU O
MCTOJax CHUHTEC3a, TCXHOJOrusAxX IIOJIYy4YCHHUA, MCEXaHHU3Max I[GI\/JICTBI/IH U [IPUMCHCHHUU
OMOJIOTHYECKH aKTUBHBIX BCIICCTB, ITOBBIIICHHUC HpO(l)CCCI/IOHaJ'IBHBIX KOMHGTGHHI/Iﬁ B o0nacTu
MMOJIYYCHHA U UCIIOJIb30BAaHHA COBPCMCHHLBIX OMOJOTMYCCKU aKTHBHBIX BCIICCTB.

2. B pe3yabrare wu3ydYeHMs [JAUCHUIUIMHBI O0y4YalOIMiiCi 1O MporpamMmme
0akajaBpuaTa q0JIKeH:

Obnadams cnenytouumu obmenpodeccuonanbueiMu (OIIK) u npodeccuonanbasiMu  (I1K)
KOMITCTECHIIHSIMU:

- CHOCOOHOCTBIO H FOTOBHOCTBIO HCII0Ib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B podeccnonansHoi aesitenbroct (OITK-1);

- TOTOBHOCTBIO MCIIOJB30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, IPUPOAE XUMUYECKOMN
CBSI3M B PA3JMYHBIX KJIACCaX XMMUYECKUX COCIMHEHUN Il TOHUMAHUS CBOWCTB MaTepUaliOB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKArOIUX B okpysxatoiiem mupe (OITK-3);

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBIISATh TEXHOJOTHYECKUH Ipolecc B
COOTBETCTBUU C PETJIAMEHTOM U UCIOJIb30BaTh TEXHUUECKHE CPEJICTBA JIJIsl U3MEPEHNS OCHOBHBIX
apaMeTpOB TEXHOJIOIMYECKOro Mpoliecca, CBOMCTB coipbs u npoaykuuu (I1K-1);

- CHOCOOHOCTBIO UCIONB30BaTh  IpaBWJa  TEXHUKH  O€30MaCHOCTH,
IIPOU3BOJICTBEHHOW CaHUTAPUH, [T0XKAPHOU O€30MaCHOCTH U HOPMBI OXpaHbl TPYyJla, U3MEPATh U
OLICHMBATh I1apaMETpPbl IMPOU3BOACTBEHHOTO MHUKPOKJIMMATa, YPOBHS 3albUICHHOCTH U
3ara3oBaHHOCTH, [IIyMa, ¥ BUOpauu, ocBemeHHocTy pabounx mect (ITK-5);

- CIOCOOHOCTBIO MPOBOJUTH AHAJIM3 CHIPbs, MAaTEPUAIIOB U TOTOBOM NMPOIYKIIUH,
OCYIIECTBIISITH OIIGHKY pe3ynbTaroB aHanu3a (I1K-10);

- T'OTOBHOCTBIO HCIIOJb30BaTh 3HaHHC CBONCTB XHUMHUYCCKUX  OJICMCHTOB,

CO@}II/IHGHI/II\/'I nu MaTepI/IaJ'IOB Ha X OCHOBC IJIs1 peHIeHI/IH 3a1a4 HpO(I)eCCPIOHaIIBHOﬁ OCATCIIBHOCTHU
(TTK-18);

B PE3YyIbTaTC U3YUCHUA CTYACHT NOJIKCH:

3name:



-00J1acTH IPUMEHEHUS, KITacCU(DUKAITIIO OMOJIOTMYECKH aKTUBHBIX BEIIECTB;

- TPUHIUIBI ¥ METOJBI pa3paboTKu OMOJIOTUYECKU AKTUBHBIX BEIIECTB C 3aJaHHBIMHU
CBOMCTBaMH;

- IIMPOKO MPUMEHSEMbIE MPEIACTABUTEIN OCHOBHBIX KJIACCOB IepOUIUAOB, PETYIATOPOB
pocTa, MHCEKTUIUAOB, (HYHTUIIUIOB, 300IMI0B, BEHICOKOTOKCUYHBIX BEIIECTB, JICKAPCTBEHHBIX
[IpenapaTos;

Ymemy:

-aHAJIM3UPOBATh PA3JIMYHBIC MCTO/Ibl CHHTC3a OHOJIOTNYECKH aKTUBHBIX BCIICCTB, BBI6paTB
HanboJIee TEXHOJIOTHUECKHU IIPUMECHUMYIO CXEMY IIOJIYYCHHUA HeﬁCTBYIOIHCFO BCIIICCTBA,

-000CHOBATh IIPUMCHCHUEC pPa3JIMYHBIX KJIaCCOB OMOJIOTMYECKH AKTHBHBIX BC€IICCTB B
3aBHCUMOCTH OT OCOOEHHOCTEM MMPUMCHCHUA, BUa BPCAOHOCHBIX OPraHNM3MOB, BOBHUKHOBCHHA
PE3UCTEHTHOCTH, @ TAKKC HAPYIICHUA HOpM&J’IBHOfI ACATCIIBHOCTH OpraHu3Ma 4€JIOBCKa,

- TI0 XUMHYECKOW CTPYKTypEe COCAMHEHHUS BBIIBUTH (apMakoQOpHbIE (parMeHTHl H
000CHOBaTh MEXaHU3M JICHCTBHSI OMOJIOIMUECKU AKTUBHBIX BEILECTB;

Braoemy:

-METOJlaMH CHHTE3a IMIMPOKO MPUMEHSIEMBIX MPEACTaBUTENCH repOULIUI0B, PETyIsiTOPOB
pocTa, WHCEKTUIUIOB, (DYHTUIIUIOB, 300IIUI0B, BRICOKOTOKCHUYHBIX BEIIECTB, JICKAPCTBEHHBIX
[penapaTos;

-HaBbIKaMH 3KCH€pHMCHTaHLHOfI pa6OTI)I MMOJIYYCHU A OHOJIOrHYeCKN aKTUBHBIX BCIICCTB,
IMPUMCHCHHA COBPCMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX MCTOJOB aHaJIM3a IJIA IOATBCPIKACHHA HX

CTPYKTYpBHI.
3. KparTkoe conep:kanue JIUCHUIIUHBI:

1. BBenenue

Ilenn w 3amaum Kypca B MOJATOTOBKE HMHXKEHepa sl XHMHKO-(papMaleBTUYECKOH |
KOCMETHYECKOM MPOMBIIIIIEHHOCTH. TpeboBaHusl, peabsBiIseMble K IPOU3BOICTBaM CyOCTaHIIUMI
JIEKapCTBEHHBIX CPEICTB M BCIIOMOTAaTEJIbHBIX MAaTepUaJIOB, HCIOJIb3YEMBIX B XHMHKO-
(dapmareBTUUeCKOW U KOCMETUYECKOU MPOMBIIIJIEHHOCTH. .

2. IIpouecchpl OKHCICHUS

OOmias xapakTepuCTUKa OKUCIHUTENEeH, MPUMEHSEMbIX B TEXHOJOTHMYECKHUX Mpoleccax
OKHCIeHHs. TexXHOI0rus OKUCICHHS [0 HACBIIIIEHHOMY aTOMY YIJepo/ia B amupaTHYeCKOM psay.
['oMOreHHblii M TeTEpOTeHHBbIN KaTaUTHYECKU mpouecc. [lomydeHue THApONEpOKCUIOB,
CHUHTETUYECKUX JKUPHBIX KHCIOT, CIUPTOB, KETOHOB, AMKapOOHOBBIX KHUCIOT. TexHoJorus
LUKJIOT€KCaHOHA, KalpoJlakTamMa, aMHUHOKAaIpOHOBOW KHCIOTHI, aJMINHHOBOM  KHCJIOTHI,
I11aBEJIEBOM KUCIIOTHI, aKPOJIEMHA, OKCUA dTUIICHA.

TexHosorus OKMCIEHHS] COEAMHEHUM apomarnyeckoro psnaa. OxucieHue OOKOBOW Lienu
ankuinOeH3onoB. [lonyyeHne apoMaTHUeCKUX ajdbAETUIOB M KapOOHOBBIX KHUCIOT. TexHomorus
OeH3anbaerusia, OeH30MHOM, M-HUTPOOEH30MHOM, (raneBod, wu3zodTaneBoil U TepedTaneBoit
kucnoT. OKHCIeHHEe aToMa yriepoja LMKiIa. TexHojorus (rajaeBoro, MaJeHMHOBOIO U
Ha(TaJIeBOr0 aHTUJIPUJIOB, alleHAPTEeHXMHOHA. TEeXHOMOTUS aHTPaHUIIOBOI KucIoThI. [lonyuenue
rupokcucoequHeHnl. CpaBHHUTENIbHAs XapaKTePUCTHKA PA3JIMYHBIX METOJOB MOJyYeHUs
IIUKJIOr€KCaHOHA U (peHoa.

KoHTpoab nporieccoB OKUCIEHUST U aHAIM3 KOHEYHBIX MPOAYKTOB. Mephl 6€30MacHOCTH U
AKOJIOTMUYECKNE BOIPOCHI IIPU OpraHU3aluy POLIECCOB OKUCIIEHUS.

3. IIpouecchbl KOHAEHCAIUU

Peakiium KOHIEHCAIIMM apoOMaTUYECKMX COEAMHEHHH, He NPHUBOJAIIME K OOpa30BaHMIO
HOBBIX LUKIOB. KoHaeHcanusa c anudaruyeckuMu anpJerujaMu U KeTOHaMH. TexHojorus



OKCUMETHIIMPOBAHUS, THAPUIMETaHOB. Peakius xiop- u 6pommerunupoBanus. Konuencarus co
crupTaMu, ojieUHAMU U OKCHAOM JTHIIeHA. TexHomorus Kymona, [3-eHUIITUIOBOrO CIUPTA.
KapOokcunupoBanue apomarmueckux coenuHenuit. Peakmms KomwsOe-llImunra. TexHomorus
CAIMLIUIIOBON KUCIIOTHI, I-TUAPOKCUOEH30MHON KUCIOThI, OKCHHA(MTOMHBIX KUCIIOT.

dopMuiImpoBaHuEe apoMaTuueckux coenuHenuil. Peakuusa ['atrepmana, ['atrepmana-Koxa,
Tumana-Paiimepa, BunscMmaliiepa-Xaaka. TeXHOIOTHS CATMIMIIOBOTO allbJieruaa, 2-THIPOKCH-1-
HaTANBJIETHIA, WHION-3-aJIbJieru/ia. Peakuuu KOHIEHCAIIMM B MPUCYTCTBUU XJIOPHCTOTO
amomuHus. AnkunupoBanue o @puneno-Kpadrey. Obnactu nmpuMeHeHuUs 3TOro mpoiiecca.
W3omepuszanust npu ankwimpoBanuu. AnwimmpoBanue mno @punemo-Kpadrey. TexHonorus
MPOM3BOJHBIX areTopeHoHa M OeH30(eHOHA, TPOU3BOJHBIX OCH30MIOCH30MHONW KHCIIOTHI.
[TpuMeHeHrne MPOW3BOAHBIX aleTO(EHOHA B KaueCTBE MYIIMCTHIX BemecTB. [leperpynmupoBka
O®puca. TexHnonorus o-ruipokcuaneTodeHona.

Konnencauuu, npuBoasiire K 00pa3oBaHUIO HOBBIX IUKJIOB. TE€XHOJIOTHS 2-3aMEIIeHHBIX
AQHTPaxXUHOHOB, XWHHU3apuHA. OKHUCIUTENbHbIE KOHAEHCAUHU. TexHomorus OeH3aHTPOHa,
MPOU3BOTHBIX TUOCH3MUPEHXUHOHA, BUOJAHTPOHA.

Kongencanuu c oOpa3oBaHueM [ABOWHOIM cBsi3u yriepoa-yriepona. Konpencamus 1o
kapOoHmibHOU Tpyme. Konnencanus Knsitzena-IlImuara. [Tomyuenue xankonoB. Konperncanuu
M0 aKTUBUPOBAHHOW METHJIbHOW rpymme. [lomydyeHne mpou3BOAHBIX CTHIBOEHA U METHHOBBIX
MIPOU3BO/THBIX : [TMAHMHOBBIC KPACUTEIIN, XHHO(PTAIIOHBI.

Kongencauuu c oOpa3oBaHMeM TreTepouUKINYecKuX cucreM. [lonydyeHune nupa3onos,
NUPA30JMHOB, TUPA30JI0HOB, MUPUINHOB, XUHOJIMHOB, U30XUHOJIMHOB, NHJ0JI0B, OEH30THA30JI0B,
KyMapuHOB. PoJb TeTepOoLMKINYeCKIX COeTMHEHUI B (JapMalieBTUYECKON XUMHUH.

4. N-, O- u S-aakuimpoBanue

Ilesb BBeA€HUS AJIKUIBHOM IPYIIIBI B @MUHBL, CIUPTHI U (DEHOJIBI. AJKWINPYIOIINE areHThI,
UCIIOJIb3YEMbIE B TEXHOJIOIMH ITPOYKTOB TOHKOTO OPraHUYECKOr0 CHHTE3A.

TexHonorus anKUINPOBaHUS aMHUHOB. AJIKWIMPOBAHUE CHUPTAMH, IPOCTHIMU dhUpaMu U
QIKWITAIOTeHUIaMU. AJIKWIMPOBAHUE C MCIIOJIB30BAaHMEM OKCHJAA 3TUJIeHA. TexHoyiornueckue
0COOEHHOCTH OpraHu3alnuu mnporeccoB. KoHTpoIib npu NpoBeieHNH POLECCOB AIKUIMPOBAHMSL.
Paznenenne cmecu ankuiaamMuHOB. MeTonbl MJIeHTU(GUKALUU alkuiaMMHOB. TexHosorust N-
metui, N-3tuin-, N-xaopatun- u N-okcHAITUIaHUIMHOB. TEXHOJIOTUS MPOU3BOIHBIX TIIHMILUHA.
TexHonorust 4eTBEpTUYHBIX AMMOHUUHBIX cosiei. OO0nacTM NpPUMEHEHUs YeTBEPTHUHBIX
aMMOHMMHBIX coJiell. KaTHOHHBIE TOBEPXHOCTHO-aKTUBHBIE BELLIECTBA.

AnkunupoBanue crnuptoB W (deHonoB. TexHomorusi mnpocteix 3dupo. I[lomydenue
METHJIOBBIX M ATUJIOBBIX 3(hupoB peHonoB. [Ipumenenne 3¢pupoB GeHOI0B B Ka4eCcTBE TyIINCTHIX
BEIIECTB U JIEKapCTBEHHBIX cpencTB. KapOokcuMeTunupoBanue ciupToB U ¢peHosoB. [lonyuenue
ApUIOKCUYKCYCHBIX KHCIIOT U MX OMOJIOTHYecKasi akTUBHOCTb. [lomyuenue 3(pupoB LETI0I03bI U
KpaxMala. Kapb6okcumerumnnentomnosa, KapOOKCUMETUINPOBAHHBIN Kpaxmail,
TUAPOKCUMETHIITPONMILEIUTION03a. TEeXHOMOrus HJTHX MNPOAYKTOB M HUX IPUMEHEHHE B
(dapMaleBTUYECKON TNPOMBIIUIEHHOCTH W MenuuuHe. l[lonmydeHue 3(QUpOB STUIIEHIVIUKOJS.
[Monmatunenrnukonu. Mx  mpuMeHeHue B (apMaleBTUYECKOM W KOCMETHYECKOH
MPOMBINIJIEHHOCTH B KAY€CTBE HEMOHOT'€HHBIX MOBEPXHOCTHO-AKTUBHBIX BEILIECTB.

AnkunupoBanue THO(eHo0B. [lonydyeHne apuiITHOYKCYCHBIX KUCIIOT.

Mepbl NpPeIOCTOPOKHOCTH M SKOJIOTMUYECKHE AacleKThl MPU OpraHu3alluy IpoIEeCcCOB
ankuinpoBanusi. KOHTponb kauecTBa KOHEUHBIX ITPOIYKTOB.

5. N-, O- u S-aunaupoBanue

Lenb BBeAICHUS allMIILHON TPYIIIBI B AMUHBI, CIUPTHI M (PEHOIBI. AIIMIMPYIOIIIE areHTHI.

AuunnupoBaHUMe aMHHOB. 3allldTa aMUHOTPYIIBI C IMOMOIIBIO alUIbHOrO (parmMeHTa.
BpemenHnoe anumnupoBaHue. YaleHuEe alWIbHOM 3alMTHl. BiMsHME OCHOBHOCTM aMHHa Ha
BBIOOp AalMIUPYIOUIET0 areHra. TexXHOJOrHWs mapaleramojia M €ro aHajoroB. TeXHOJOTHUs
cyibpoHmnaMuioB. IIpumMeHeHHe TNPOU3BOAHBIX N-aMUHO(EHONA U  CyIb(OHUIAMUIHBIX
MIPEnapaToB B MEJUIIMHCKUX LIETISAX.



O- u S-atunuposanue. [lonydenne cnoxxHbIX 3(GUPOB GeHoa.

TexHonorus acnupuHa, JTUI0KauHa, Cylb(pamMuIoB.

6. IIponeccel rugpaTanuy, 1erHAPATANMA U ITePUPUKALUH.

IMuponu3 XIoprnpou3BOIHBIX U IIETIOUHOE JETUIPOXIOPUPOBAHHE B T (PaTHUECKOM PALY.
TexHonorus rimuepuHa, ajllInioBOro CIUPTA, SMUXJIOPTUAPHHA.

I'mpparanus u neruaparauus. [lonyyenue aneranpaeruaa, yKCyCHOro aHrupuaa, CTUpoa.

Orepudukamus. OOmuUe BOMPOCH TEXHOJOTHH CIOXHBIX (PHUPOB KApOOHOBBIX KHCIOT.
TexHonorusi cunTeTn4eckux *)upos. [lonydyenune u npuMmenenue >puUpoB yroJibHOH, a30THON U
docdopHOii  KUCIOT. TpUHUTPOTIHMIIEPUH. AINECTUIBHBIC MPOU3BOIHBIC YIIEBOAOB. X
pUMEHeHHe B (hapMalleBTUUECKOI MPOMBIIIIIEHHOCTH. C0KHBIE 3(HUPBI YKCYCHOU KUCIOTHI, KaK
QYIIUCTBIE BEIECTBA, WX IPUMEHEHHE B MHIIEBOM U KOCMETHYECKOW IPOMBILIUIEHHOCTH.
[Toryuenue ci0XHBIX 3()UPOB ¥ AMUIOB ApOMATUUYECKUX KapOOHOBBIX KUCIIOT U UX IPUMEHEHHUE
B (hapMarieBTUYECKON MPOMBINIIIEHHOCTH. HOBOKaNH, aHeCcTe31H, H(UPHI CATUIIIIOBON KUCIIOTHI.

7. InazoTupoBaHMe U NPeBpPalIeHHs] JUA30C0eIUHEHU

Texnonmorusa aua3oTUpoBaHMs. JlMa30TUPYIOIIME AareHTbl. BiMsgHUME OCHOBHOCTH
apoMaTHMYeCKOr0 aMWHa Ha BBIOOp AMA30TUPYIOIIETO areHTta. MexaHu3M JHa30TUPOBAHUA.
TexHonorust 1Ma30TUPOBAHUS aMUHOB PA3IMYHOW OCHOBHOCTU. CTpoeHue AMa30COeAUHEHUI.
[IpeBpamienuss aua30COeAMHEHUM, CBSI3aHHBIE C BBIJCICHHEM a30Ta. 3aMEHa JHUa30TPYMIIbl
aTOMOM BOJIOPOJa, XJIOPOM, OpOoMOM, HOJOM, (TOpPOM, THUAPOKCUTpymmoi. OOpazoBaHue
OMapuIbHBIX MPOU3BOJIHBIX. Peakiuu nmazocoequHeHH Oe3 BbIIETICHHs a30Ta. [eXHOJIOTHUs
BOCCTAHOBJIEHMSI JMA30CEAUHEHUN J10 apuiarujapasuHoB. Peakius azocouetanus. KoHTpoib
MPOLIECCOB  AMA30TUPOBaHUSA. Mepbl MPEAOCTOPOKHOCTH U IKOJIOTMYECKUE ACHEKThl IpHU
IIPOBEJICHUH 1IM1a30TUPOBAHUSI.

8. OCHOBBI XMMHM U TEXHOJOTUHM KpacHuTeJiei

Ompenenenue moHaTuii "okpaimenHnoe Teno”, "kpacutens”, "kpacka”, "murment”, "mak”.
L[BeToBOCpusiTUE TI1a30M uenoBeka. CHeKTpaiabHble M JIONOJIHUTENbHbIE IBeTa. [IpuunHb
M30MpaTeabHOro0 NOrJIOIeHHs cBeTa. OCHOBBI TEOPUHU LIBETHOCTH OPTaHMYECKHUX COEAMHEHMM.
[TonsiTre 0 xpoMohOpHOIL cucTeMe KpacuTessl.

Knaccudukanms u HoMeHKIIaTypa KpacuTteneil. Xumuueckas kinaccupukanus. Texauaeckas
knaccupukanus. Knaccudukanus mo obnactsm npumeHenus. FDC-xnaccudpukanus (CLIA).
CripaBouHas uTepatypa mo kpacureasm. Colour Index.

Knaccel  kpacuteneld 1O TEXHMUYECKOW KiIacCU(UKAIMHM: KHUCJIOTHBIE, OCHOBHBIE,
POTPABHbIE, MIPSIMbIE, AKTUBHBIE, KyOOBBIE, IUCIIEPCHBIE, PACTBOPUMBIE B OPraHUYECKHUX Cpeax,
MUTMEHTBI, TAKH, KOMIIOHEHTHI 1J11 OKUCITUTEIBHOTO KpallIeHHUS.

OcHOBHBIE KJIacChl KpacuTelel, UCHOIb3yeMble B (apMaleBTUYECKOM U KOCMETHYECKOMN
IIPOMBIIIJIEHHOCTH, METOJbl UX IOJYyYEHUS U KOJIOPUCTHYECKHE cBOMCTBa. IlonnmernHOBEIE,
apUJIMETaHOBbIE, aHTPAXHUHOHOBBIE, apUJIAMUHOBBIE, A30METHHOBBIE KPACUTENIH, a30KPAaCUTEINH,
WHIUTOUJIHBIE KPACUTEIIH.

BrinyckHble GOpMbI OpraHu4eCcKUX KpacuTeNel U MUTMEHTOB.

Kpacutenu u xpacsiue coctassl Uil BOJIOC.

OcHOBHbIE TOKa3aTeNu KauyecTBa Kpacureie s (apManeBTHYECKOH M KOCMETHYECKOU
MIPOMBILIEHHOCTH U METOABI UX KOHTPOJIS.

9. OCHOBBI TEXHOJIOTUH BUTAMHHOB

Homenknarypa u knaccudukamnus BATAaMUHOB. TexHonorus BuUTaMHHOB: A, Bi1, B2, B3, Be,
PP, ponuesoit kucnotsl, munoeBoii kuciotel, C, D2, D3 u K. KoHTposb kauecTBa BUTAMHUHHBIX
cyocranuii. MeToap! onpeeneHns BUTAMUHOB B (papMalieBTHYECKUX CPEICTBAX.

10. 3akinr04yeHnune

OCHOBHBIE TEHJEHIMM pa3BUTHUA TEXHOJIOTHH JICKApCTBEHHBIX CYOCTaHIMH |
BCIIOMOTaTeNbHBIX BELIECTB s (papMaleBTUUECKONH MPOMBIIIJIEHHOCTH W KOMIIOHEHTOB
KOCMETHYECKHUX CPEJCTB.

”

4. O0bem y4eOHOM JUCHUIIMHBI



B 3auetHbIX | B akanmewm.
Bunst yueOHoI paboThI CAMHIHAX qacax
OO0mas TpyA0eMKOCTh JUCHUIUIMHBI 110 y4eOHOMY IJIaHy | 5 180
AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu 0,89 32
[TpakTH4eckue 3aHsTH 0,89 32
JlaGopaTopHbIii pabOTHI - -
CamocrosiTejibHas padoTa: 2,22 80
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

«OCHOBBI NMPOCKTHPOBAHUSA MPOU3BOJACTB 6I/IOJIOFI/I‘ICCKH AKTUBHbBIX BEILIECCTB»
(51.B.0/1.18)

1. Heﬂb AUCHUIIJIMHBI - (1)OpMI/IpOBaHI/Ie Y CTYACHTOB CUCTEMATU3HUPOBAHHBIX 3HaHUH 00
OCOOEHHOCTAX M JTamax IMPOCKTUPOBAHUA IMPOU3BOJACTB OMOJIOTHYECKH aKTHBHBIX BCIICCTB,
IIOBBIIICHUEC HpO(I)eCCI/IOHaJ'ILHLIX KOMHCTCHI_[I/Iﬁ B 00JIaCTH TEXHOJOTUH TOHKOTO OpPraHu4cCKoro
CHHTC3a.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0y4YalOIMiiCi 1O MporpamMmme
0akajaBpHUaTa J0JI’KeH:

Osnaoems cnenytoumu npodeccuonanbubiMu (1K) komnerenmsamu:

- CIOCOOHOCTh W TOTOBHOCTH OCYIIECTBIISITH TEXHOJIIOTMYECKUH TPOIECC B COOTBETCTBUU C
pEriIaMeHTOM W HCIIOJIb30BaTh TEXHWYECKHE CPEICTBA UII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTMYECKOTr0 Ipoliecca, CBOMCTB chipbs 1 npoaykiuu (I1K-1);
- TOTOBHOCTb MPUMEHSTh aHAIUTUYECKUE U YUCIIEHHbIE METObI PELICHUs TOCTABJICHHBIX 3a/ad,
UCMOJIb30BaTh  COBpPEMEHHbIE MH(POPMALlMOHHBIE TEXHOJOIMM, IPOBOAUTH  00pabOTKy
UHPOpPMALlMM  C  HUCMOJb30BAaHUEM  MPHUKIAJAHBIX  NPOTPAMMHBIX  CPEIACTB  c(epbl
poeCCHOHATLHOMN JeSITeTbHOCTH, HUCIIOIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUN U 0a3bl
JAHHBIX B CBOEH NMpo(decCHOHAIBHOW 00JacTH, MAaKeThl MPUKIAIHBIX MPOTPaMM IS pacyera
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus (I1K-2);
- CIIOCOOHOCTh TPUHMMATh KOHKPETHBIE TEXHHYECKHE pEIIeHHs Tpu  pa3padoTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHH C YYETOM
IKOJIOTHYECKHUX mocieacTBuil ux npumeHenus (I1K-4);
- CIIOCOOHOCTH BBISBIATH M YCTPaHSATh OTKIOHEHHUS OT PEXKHUMOB PAaOOTHI TEXHOJIOTHYECKOTO
000pyI0BaHUs ¥ MapaMeTPOB TexHomornyeckoro mnpoiecca ([MK-11);
- TOTOBHOCTb UCIOJIb30BATh 3HAHNE CBOMCTB XUMUUYECKHX JIEMEHTOB, COETUHEHUH U MaTepUalIoB
Ha UX OCHOBE JUTS pelIeHus 3a/1a4 npodpeccuoHanbHoi nesirenbaoctr (ITK-18).

3Hamy:



- OTJIMYUTENbHbIE OCOOEHHOCTH XMMHYECKHX IPOU3BOJCTB OHOJIOIMYECKU-aKTUBHBIX
BEUIECTB C TOYKH 3PEHUS 3KOHOMHUKH, SKOJOTMHM, OXPaHbl TPyJa, KOHBIOHKTYpPHI PBIHKA M
TpeOOBaHUI K XapaKTEPUCTUKE BBIITYCKAEMOI'0 IPOIYKTA;

- OTallbl IPOCKTUPOBAHUA XUMUYCCKUX IMPOU3BOJACTB U UX COLACPKAHUC,

- YCTPOWMCTBO W TPHHIMII PAaOOTHI OCHOBHOTO TEXHOJIIOTUYECKOTO OOOPYHAOBaHUSA,
MPUMEHSIEMOTO B TEXHOJIOTHH OWMOJIOTUYECKU-aKTUBHBIX BEIECTB, KAK HAa CTAIUSAX TMOJATOTOBKU
CBIPBSl U OYUCTKU KOHEUHOTO MPOAYKTA, TaK U HA CTaIMU XUMUUYECKUX MPEBPAILICHUM;

- KPUTEPUH U METObI ONTUMHU3AIIMN XUMHKO-TEXHOJIOTHYECKOTO MTPOIIeCCa;
ymemsy:

- aHAJIM3UPOBATH AIBTEPHATUBHBIE CXEMbI IOJIYUEHUs OMOIOIMYECKH-aKTUBHBIX BEILECTB
U BBIOMPATh ONTUMAIBHYIO CXEMY MPEBPAIICHUN C TOUYKU 3PEHUSI SKOHOMHMKH U 3KOJIOTHH;

- HOPOCKTUPOBATHL TCXHOJOIMYCCKYIO CXCEMY IIPOU3BOJACTBA OHOJIOrNYECKU-aKTHBHBIX
BCHICCTB UCXOJA U3 XMMHU3MaA ITPOTCKAIOIICTO ITPOoLCCCa;

- peuiaTth 3aAa4u 1o ONTUMHU3AlUA pa60Tm TCXHOJIOTHYCCKHUX MOI[y.HGfI;

glaoems:.
- MeToJaMHu IMoJ0Opa M pacdyera OCHOBHOTO TEXHOJIOTHYECKOe O00OpymOBaHUE IS
MIPOU3BOJICTBA OMOJIOTMYECKU-aKTUBHBIX BEIICCTB;

- METOAaMHU M IIOAXOJaMH K OIITHMU3aAlNH pa6OTI)I TCXHOJIOTMYCCKUX MOI{y.]IGfI B
IMPOU3BOJACTBAX OMOJIOrNYECKU-aKTUBHBIX BCIICCTB.

3. Kparkoe conep:kanue IUCHUIIHHBI:

1. BBenenue

[IpoexkTupoBaHre XUMHUYECKUX MPOU3BOACTB OMOJIOTMYECKU-AKTUBHBIX: LENIH U 3aJa4H.
OcoOenHocTH, OTIINYMS U IPOOJIeMbl TPon3BoACTB BAB B cpaBHEeHNU ¢ IpYyrMMH XUMUYECKUMU
IIPOM3BOJICTBAMHU: OCHOBHOTO OPTraHWYECKOro CHUHTe3a, HedrenepepabaThIBAOUMIMH U
Heoprannueckumu. [Tonarue o rubkux aBToMaTU3npoBaHHbIX npousBojcTBax (I'AIIC).

2. Bompocsl IpukiagHON 3KOHOMUKHY B TexHonornu bAB

Kpurepun skoHoMuueckoit 3 peKTUBHOCTH MPOU3BO/ICTB U UX 3aBUCUMOCTb OT OCHOBHBIX
TEXHOJIOTHYECKUX penieHui. CpaBHUTENbHAs 3KOHOMHUYECKAs XapaKTEPUCTHKA IPOU3BOJCTB
BAB u npoynx XuUMHYECKMX Mpou3BOJACTB. OIlEHKa TEXHOJOTHYECKUX  PpELICHMH,
o0ecrneunBarIIuX MOJy4YeHHEe MHHMMyMa CE0eCTOMMOCTH MPOAYKLIUU M OIpEACICHHE €€
3aBUCUMOCTH OT ITapaMeTPOB IIpoLecca.

3. DOtamnbl NpPOEKTUPOBAHUS

JlornpoekTHble paboThl. VccnenoBanre anbTepHATUBHBIX CXEM MOJTYYeHHs] OMOJIOTHYEeCKH -
AKTUBHBIX BEIECTB. DKOHOMMYECKHE U SKOJIOTUYECKHE KPUTEPUHU BBIOOpa CXEMBbI CHHTE3a U €ro
000CHOBaHME Ha NMPUMEpPE KOHKPETHBIX OMOJIOTMYECKH-aKTUBHBIX coelnHeHui. JlabopaTtopHbie
uccnenoBanus. JIabopaTopHBIN perJaMeHT: coAep KaHue U CO3/1aHue.

Opranuzanus NpoeKTHHIX padoT. IlocnenoBaTenbHOCTE BhIMOMHEHUS TPoekTa. OCHOBHBIE
CTaJU¥ NPOEKTUPOBAHUS U UCXO/IHBIE TaHHBIE. MOIIIHOCTh IPON3BOICTBA, TOUKA CTPOUTEIBCTBA,
po0sieMbl 00ECTIeYeHHOCTH ChIPhEM U DHEPIeTUKOM, OTXOJIbI MPOU3BOJICTBA U MX YTUIIU3ALUA.
DKOJIOTHS M IPUPOAOOXPAHHBIE MEPOIIPUSATHS.



OCHOBHBIE MOJYyJM TEXHOJOTHYecKoro mpouecca. lloarotoBka cCeIpbs, XUMHUYECKOE
MIPEBPALLECHUE, PA3AEIEHNUE U OYUCTKA IPOAYKTA, YTUIN3ALHUS OTXONO0B. TexXHOIOrnyeckas cxema
IIPOU3BOJCTBA. ABTOMATH3allUs U YIIPABIEHUE TEXHOJIOTUUECKUM IIPOLIECCOM.

AHanu3 MatepUalIbHbIX TOTOKOB Ha CTaAusAX. BiausHUE KOHBEPCUH HCXOJHOTO ChIPhS Ha
CTaJu¥ XUMHUYECKOTO MpeBpaleHns. MarepuanbHblil OanaHc.

ONBITHO-NIPOMBILITIEHHBIM, ITYCKOBOM M TEXHOJIOTMYECKUH DPErJaMEeHT: COAEpKaHuEe U
CO3/J]aHueE.

4. TexHonOrMYecKoe 000OpPyI0BaHUE U €r0 PacyeT.

TexHonornueckue onepauuu U 000pya0BaHUE CTaIUU MOATOTOBKH CHIPhS U MaTepUajIoB
XapaxkTepHsbie Jis mpou3BojictBa BAB u ux nonynpoayktoB. TpaHCHOPT ChIpbsi U MaTepUaIoB HA
OpeanpusaTUsIX 1o mpous3BojacTBY BAB. TemnoBble cxemMbl TEXHOJOTMYECKUX IIPOLIECCOB.
OnruMu3anys TerI000MEHHOM anmnapaTypbl U TEIIOBBIX CXEM MO CYMME SHEPro-MaTepuaIbHbIX
3arpar. TexHolorn4eckue npoueccs 1 000pyA0BaHUE CTaIUH Pa3/ICICHUS U OYHCTKU MPOTYKTOB
B npou3BojictBe bAB.

Peakunonnoe o6opyaoBaHHe W PEeaKTOpPHBIE CHUCTEMBbI B Mpou3BojicTBe BAB. Pexumbl
AKCILTyaTalluu PEaKIMOHHOTO 000pyA0BaHus. MecTo 1 3HaYeHHE MePUOINIECKUX, HETIPEPHIBHBIX
¥ KOMOWHUPOBAHHBIX MPOIIECCOB B MPOU3BOJACTBaX BAB 1 nmpoMexyTOUHBIX TPOAYKTOB TSI UX
IIOJIyYEHHUS.

5. DnemenTsl ananu3a u cuHTe3a XTC B TexHonorusx bAB.

Kpurepun ontumMuszanuu XuMrUKO-TEXHOJIOTHYECKOTO npouecca. [IpuBeaeHHbIe 3aTpaThl U
ux cTpykrypa. [lonxoapl K NMPUHITHIO PEHICHUN MO ONTUMH3AIUK PAOOTHI TEXHOJIOTHUYECKUX
monyien. [Ipumepsl.

4. O0beM y4eOHOM JUCHUIIMHBI

Bunsr yue6HOM paboThI O0beM
B 3aueTHbIx B
eIMHUIIAX aKaJIeMHUYECKHUX
Jacax

OO0wmasi Tpy10eMKOCTh JUCHMILIMHBI IO Y4eOHOMY 3,0 108
TIaHY

AyIuTOpHBIE 3aHSITHS: 0,89 32
Jlexum (Jlek) 0,445 16
[Tpaktuyeckue 3ansatus (I13) 0,445 16
CamocrositesnbHas padora (CP): 1,11 40
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 1,11 40
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1 36

AHHOTanus padoveil NPOrpaMmMbl AUCHUIIIHHBI

«Y4eOHasi HAYYHO-HCCIE10BATEIbCKAsA padoTa»



(1.B.0/1.19)

1. leabp Hay4YHO-HCCIEI0BATENbCKOH padoThl — GopmupoBaHue npodeccuoHaIbHbIX
KOMIIETEHIIMM  MOCPEACTBOM  IUIAHUPOBAHUSA M OCYIIECTBICHUS  DKCIEPUMEHTAIbHON
NESTEIIbHOCTH Ha OCHOBAaHUM U3YYEHHBIX JUCHUIUIMH, B TOM YHCIE CHEIHAIbHbIX, U
CaMOCTOSITENILHO H3y4YeHHOU NH(OPMAIIUH.

2. B pe3yabTaTte BbINOJHEHHS] HAYYHO-HCCJIEA0BATEILCKOI PadoThl 00y4YalonIuiics mo
nporpaMme 6aKajaBpuaTa J0JKeH:
Obnadams cnenyronumu npodeccruonanbupiMu (I1K) koMmereHmusamMu:

-CIIOCOOHOCTh MPOBOJUTH AaHAJIU3 CBIPbS, MAaTEPUAIOB M TOTOBOM MPOAYKUIUU U
OCYILECTBIIATH OLIEHKY pe3yibraToB aHanu3a ([1K-10);

- CIIOCOOHOCTH TUTAHUPOBATH U MPOBOAUTH (PU3UYECKHE U XUMHYECKHUE SKCIEPUMEHTHI,
MPOBOANTE O00pPabOTKY WX PE3yIbTATOB M OICHHBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
YCTaHABIWBATh TPAHUIIBl MUX MPUMEHEHUS, MPUMEHSATH METOJbl MAaTEeMaTHYECKOTO aHallu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMeHTaIbHOro ucciaenoBanus (I1K-16);

- TOTOBHOCTBIO UCIOJIb30BATh 3HAHUE CBOWCTB XMMUYECKHMX JJIEMEHTOB, COCAMHEHUH U
MaTepualioB Ha X OCHOBE JUISl peLIeHUs 3a1a4 npodeccuonanbHoi aesitenaprocty ([1K-18);

-TOTOBHOCTh ~ M3Yy4aTh HAYYHO-TEXHHYECKYI0 HH(OpPMAIMIO, OTECYCCTBCHHBIH U
3apyOeXKHBIN OMBIT 0 TeMaTrke ucciaenoBanus (ITK-20).

3HAmMbs.

— MOPSAAOK OpraHM3aluy, IUIAHUPOBAHUA U NPOBEICHUS HAy4YHO-UCCIECAOBATEIIBCKUX
paboT ¢ UCIOJIb30BAaHUEM TOCIIETHUX HAYYHO-TEXHUYECKHUX JTOCTUKEHUN B TaHHON 00J1acTH;

— TEOPETHYECKHE OCHOBBI CHHTE3a OPTraHUYECKUX COCIMHEHUN U IPUMEHSTh 3TU 3HAHUS
Ha IIPaKTHKE;

— CBOMCTBAa XMMHYECKUX DJIEMEHTOB, COCJUHEHUNM U MATEPHUAIOB HA MX OCHOBE A
pEILICHNs Hay4YHO-HCCIEN0BAaTENIbCKUX 3a/1a4;

ymemy:

— OCYIIECTBISTH MOUCK, 00pabOTKY M aHAllM3 HAay4YHO-TEXHUYECKOW MH(POpMAIUH IO
MpO(UITIO BHIMOTHIEMON pabOThHI, B TOM YKCJE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTH;

— paboTaTh Ha COBPEMEHHBIX MTPUOOPAX, OPTaHU30BEIBATh IPOBEJCHHUE IKCIICPUMEHTOB
U UCTIBITAaHU, TPOBOJUTH UX 0O0PAOOTKY U aHAIM3UPOBAThH PE3yIbTATHI;

— TPUMEHATH TEOPETUYCCKUE 3HAHWS, IIOJYYCHHBIC TPH H3yYECHUH ECTCCTBCHHO-
HAYYHBIX JIUCIUTUINH JUTSI aHATN3a YKCIIEPUMEHTAIBHBIX JJAHHBIX;

enaoemn:

—  CIOCOOHOCTEIO p€iaTth IIOCTABJIICHHBIC 3ada4du, HCIIOJb3yd YMCHHA W HAaBBIKHU B
OopraHu3alid HAYUYHO-HUCCICAOBATCIIBCKUX U TEXHOJIOTHICCKUX pa60T;

—  CHOCOOHOCTBIO U3y4aTb HAYYHO-TCXHHUYCCKYIO I/IH(I)OpMaI_II/IIO, OTE€YECTBEHHBIN U
Sapy6e)i(HLII>'I OIIBIT IO TEMATHUKE UCCIICAOBAHMA.

3. Kparkoe comepxanue Q11 CHUIITTHHbBI

B mporecce ocBoeHUS AUCITUTIIIMHBI 00YYAIOMIANCS JIOJDKEH IMOJTOTOBUTH U MPEIACTaBUTh
K 3alUTe Hay4yHO-uccienoBarenbckyto padory (HUP), BbImoaHEeHHYI0 Ha COBPEMEHHOM YpOBHE



pa3BUTHS HAYKH U TEXHUKH U COOTBETCTBYIOIIYIO BHIOPAaHHOMY HAIPaBICHHIO MOATOTOBKH U
nporpamMme oOy4eHHs.

B npencraBnennoin k 3amure HUP noipkHBI MOMYyYdWTh pa3sBUTHE 3HAHUS W HABBIKW,
MOJTyYEeHHBIC OOYYAIOIIUMCS TPH OCBOCHHHM MPOrpaMMbl OakajaBpwara, B TOM YHCIE TMPH
W3YyYCHUHU chenualnbHblx aucuuiuinH. [lpencraBnennas k 3amure HUP nmomkna comepxkathb
OCHOBHBIC TEOPETHUYECKHUE IOJOKEHHS, SKCIEPUMEHTAIbHbIC pe3yJbTaThl, MPAKTHYECKUE
JOCTHIKEHUS ¥ BBIBOJBI IO paboTe.

4. O0beM y4eOHOIl HAYYHO-HUCCJIe0BATEILCKOMH PadoThl

. B sauetnpix | D aKaleM.
Bunast yueOHoI paboThI
eIMHUIIAX qacax

OO0mas Tpy10eMKOCTh JTHCIHIIIHHBI 110 Y4eOHOMY MJIAHY 3 108
AyIMTOPHBbIE 3aHATHS 1,33 48
JladopaTopus (J1ad) 1,33 48
CamocrositesbHas padora (CP) 1,67 60
Buja nTOroBoro KOHTpOJIsi: 3a4eT ¢ OIEHKOMH - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«MarepuaJjioBeaeHue 4 3amurta ot kopposun» (b1.B.0/1.20)

1. Hesn AMCUMIIIMHBI:

-IpHOOpETeHNEe CTYAEHTaMU 3HaHWUH, HEOOXOAMMBIX Ul CAMOCTOSITEIBHOTO pEIleHUs
BOIIPOCOB, CBSI3aHHBIX C BHIOOPOM MaTepuanoB 00OpPYIOBAaHUS MPOMBIIUIEHHBIX MPOU3BOJICTB
OMOJIOTHYECKH AaKTMBHBIX BELIECTB, OMOMEIMUIMHCKUX MaTepUaloB U  JIEKapCTBEHHBIX
[IpenapaTos;

- nojgyyeHHe HMHPOpMaLUU O (QU3MUECKOW CYIIHOCTH SIBJICHUHM, MPOUCXOAALIMX B
MaTepuaiax, HCHOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJOTUSAX CHHTETUYECKUX OMOJIOTMYECKU
AKTUBHBIX BELIECTB, XUMHKO - (papMalleBTUYECKHUX MPEnapaToB U KOCMETUYECKUX CPECTB;

- YCTaHOBJIEHHE 3aBHCHUMOCTH MEXIY COCTaBOM, CTPOEHHUEM U CBOMCTBAMU MaTEpUAJIOB,
HCIIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTUSIX CHHTETUYECKHX OMOJIOrMYECKU aKTUBHBIX BEIIECTB,
XUMHKO - (hapMalieBTHUECKUX MPErapaToB U KOCMETHUECKUX CPECTB;

- WU3y4YeHHE TEOpPUM U TMPAKTHUKU PA3IUYHBIX CIOCOOOB YINPOYHEHUS MaTepUasoB,
o0ecreynBaroIuX BBHICOKYIO HaJIe)KHOCTh W JOJTOBEYHOCTH J€Tajedl MalluH, HHCTpPYMEHTa U
JIPYTUX U3EINN;

- O3HAKOMJIEHUE C OCHOBHBIMM TpYIIIaMHU MaTE€pPHAJIOB, UCIOJIb3YEMBIX, B YACTHOCTH, B
TEXHOJIOTHSIX CUHTETUYECKUX OMOJIOrMYeCKH aKTUBHBIX BEIECTB, XUMHUKO - (papMaleBTUYECKUX
IpenapaToB U KOCMETHYECKUX CPEJICTB, UX CBOMCTBaMU M 00JaCTAMU IPUMEHEHUS.



2. B pesyabrare H3y4YeHUs] AUCHHMIVIMHBI O0y4YalUMiicsi IO NporpaMmme
O0akajiaBpuaTa J0JI/KeH:

Obaaoams cnepyromumu npodeccuonanbabiMu (ITK) kommereHIusIMu:

-CIIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIC TEXHUYECKUE PEIICHUs TpU pa3paboTKe
TEXHOJIOTHYECKHUX IPOILIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C Y4YETOM
9KOJIOTHYECKHX MocieacTBUi ux npumenenus (I1K-4);

-CIIOCOOHOCTBIO TPOBOJUTH aHAJHM3 CHIPbS, MaTEpUaJOB M TOTOBOM MPOIYKIIHH,
OCYILIECTBIIATH OILIEHKY pe3ynbraToB aHanu3a ([1K-10);

-TOTOBHOCTHIO MTPOBOJIUTH CTAHJAPTHEIC U CEPTU(DHUKAIIMOHHBIC UCIIBITAHUS MAaTEPUAJIOB,
u3JeIuil 1 TexHoJaoruueckux mporeccos (ITK-17);

-TOTOBHOCTBIO HCIOJIb30BATh 3HAHHE CBOWCTB XUMHUYECKUX AJIEMEHTOB, COCAMHEHUHN U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHou aestenaprocty ([1K-18).

3name:

- KJIJacCU(PUKaLMIO, CTPYKTYPY, COCTaB U CBOMCTBA MaTepHaJOB, UCIIOIb3YEMbIX, B
YaCTHOCTH, B TEXHOJIOTUSIX CUHTETUYECKUX OMOJIOIMUECKH aKTHBHBIX BEILIECTB, XUMHUKO -
(bapMalieBTUYECKHX IpenapaToB 1 KOCMETUYECKUX CPE/CTB;

- MApKHUPOBKY MaTE€pHUaJIOB, UCIIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJIOTUSIX CUHTETUYECKUX
OMOJIOrMYEeCKH aKTUBHBIX BELIECTB, XUMHUKO - (hapMalleBTUYECKHUX IPenapaToB U KOCMETHYECKUX
CPEACTB, [0 POCCUMCKUM CTaHAApTaM;

- OCHOBHBIE KOHCTPYKLMOHHBIE M (DYHKIMOHAJIbHBIE MaTepUaibl, MPUMEHSAEMbIE B
XUMHUYECKON TEXHOJIOTUH U XUMHUYECKOM aIllapaToCTPOEHUH;

Ymemn:

- pallMOHAJIBHO N0A00PaTh KOHCTPYKIIMOHHBIM MaTepual sl XUMUKO-TEXHOJIOTHYECKOTI0
nporecca (peakTopa, ammapaTta, MalldHbl) C YY4E€TOM METOJOB 3alUTHl OT BO3MOXHOI'O
BO3JICHCTBUS TEXHOJIOTUYECKON Cpelbl;

Braoemy:

- METOAaMM OIIpe/eJIeHUs] CBOMCTB MaTepUaloB, HCIOJIb3YyEMbIX, B YacTHOCTH, B
TEXHOJIOTUSIX CUHTETHMYECKHX OMOJOTMUYECKH aKTUBHBIX BEIECTB, XUMHUKO - (hapMalleBTHUECKUX
[PEnapaToB U KOCMETHUECKUX CPECTB,;

- JAHHBIMM JUI MPHUHATUS KOHKPETHBIX TEXHUUYECKUX pEIIeHUH Mpu pa3paboTke WU
AKCIUTyaTall 000PYAOBAHUS TPOMBIIIIIEHHBIX TPOU3BOJCTB OMOJIIOTUYECKH AKTUBHBIX BEILIECTB,
OMOMEIUIIMHCKUX MaTepHUajoB U JIEKApCTBEHHBIX NPENapaToB C TOYKU 3PEHUS TEXHHUKO-
HKOHOMHUYECKON AP PEKTUBHOCTH.

3. Kparkoe comepxanue QM CUMILTHHBI

MaTepI/IaJ'IOBeI[eHI/Ie KaK HayKa: »OCJId, 3ada4u W 3HAYCHHUC AUCHUIIINHBI. 3HadeHUe
MaTCpHraJIOB B Pa3BUTUH XUMHUKO-TCXHOJIOTHICCKHUX ITPOLCCCOB U o0ecrnieueHUH UX 0E€30MaCHOCTH.

DU3NKO-XHUMHUYECKHE OCHOBEI MaTCpruaJIOBCACHUA

OcHOBHBIE TOHATHS O CTPOEHUH, CTPYKTYPE U CBOMCTBAaX MaTEpUaIoB. MeTo1bl U3ydeHus
CTPYKTYpPBI U CBOWCTB MaTepHAIIOB.

Crpoenune marepuanoB. OCHOBHbBIE THUIIbI KpUCTAIIMUECKUX pemieTok. Knaccudukanus
KPHUCTAJUIOB N0 THUIAM CBSI3U. AHU30TPOINHS CBOMCTB KpHUCTAIOB. (CTpoeHMEe peanbHBIX
KpucTaJyioB. JledekThl peaabHbIX KPUCTAIIIOB M UX BIIMSHUE HAa CBOMCTBA METAJIJIOB U CILJIABOB.



CroiicTBa nmucimokanuii. JlmarpamMma «IUIOTHOCTH J1e(PEKTOB-TIPOYHOCThY». Kpucrammm3anus
METAJIJIOB n CIIJIaBOB. CaMOHpOI/ISBOHBHa}I KpucTauin3anus. HecaMOHpOI/I3BOHBHaSI
KpucTtaymm3anus. AMopgHbie MaTepuaibl. AJIOTPONIUYECKUE MPEBPAICHUS METAIIJIOB.

CoiictBa MatepuaiioB. Ilokaszarenu cBoiictB. Knaccuduxanus cBoiictB. Mexanuueckue,
bu3nyeckne, XUMHUYECKUE, SKCIIyaTALlMOHHbIE M TEXHOJOTMYECKHUE CBOWCTBA MaTEpUaoB.
[Toka3arenn MeXaHWYECKHUX CBOICTB, OIpelelsieMble INPU CTATHUECKUX HCIBITAHUAX Ha
pacTsbKkeHue 1 u3rud. MeTo il onpezeneHus TBepAOCTH MaTepuaioB. [lokazaTenn MexaHU4eCKuX
CBOP’ICTB, ONnpeaAC/IICMBIC IPU JUHAMUYCCKUX U HUKIIMYCCKUX UCIIBITAHUAX.

OcHOBBI TeopuH CIUIaBOB. [[narpamMmbl COCTOSIHUSI CILJIaBOB. TE€PMHUHBI U OINPEICICHHUS.
JuarpaMmbl — «cOCTaB-CBOMCTBO». Da30BbIN COCTaB CILJIABOB. 3aBUCHMOCTh MEXK/y CBOMCTBAMU
CILJIABOB M TUIIOM Juarpammbl coctosius. [IpaBuiio H.C. Kypnakoga.

Meramumueckue MmaTepHUalIbl

XKeneso u cmaBel Ha ero ocHoBe. Ctanu u uyryHbl. JKene30yriaepoaucThie CIUIaBHI.
CTpyKTypBI CILIaBOB KeNe30-yriepol. JuarpaMMbl COCTOSIHUS KeNe30-1IeMeHTUT. KOMIOHEHTHI,
(da3bl ¥ CTPYKTYPHBIE COCTABIISIFOIINE CTAJICH U OCIBIX YyTYHOB.

KOHCTPYKHI/IOHHI)IG MCTAJUIMYCCKUC MaTCPpUAJIbI. YI‘JIepOIH/ICTI)Ie " JICTUPOBAHHBIC CTAJIH.
Knaccudukarnusi craneid, omnpeneneHue TOHATHS KadecTBa cTand (TpeOOBaHUS K KadecTBY).
Binustnue yriepojia M MOCTOSHHBIX (TEXHOJIOTMYECKUX) MPUMECEH Ha KaueCTBO CTajd, METOJbI
yAy4IIeHUs KadecTBa CTajdu (MOBBILIEHWE €€ KOHCTPYKLHOHHOW mpodHOCTH). BiusHue
JIETUPYIOIIUX 3JEMEHTOB Ha CBOMCTBa cTanu. KOHCTpyKUMOHHBIE cTanu. MHCTpyMeHTallbHbIE
ctamu. Kinaccudukanus yriaepoIucTbiX U JIETMpOBaHHbIX ctaneil. MapkupoBka ctaneil UyryHsl u
TBepable cruiaBbl. CBoiicTBa M HazHaueHue yyryHa. [Ipouecc rpadutuzanuu. YyryHsl cepele,
Oeble, KOBKHE, BHICOKOIIPOYHBIE, X CBOICTBA, 00JaCTh IPUMEHEHUS, MAPKUPOBKA.

Tepmuueckas oOpabotka. Teopuss U IpakTHKAa TEPMHUUECKOM M XUMHKO-TEPMHUYECKON
00pabOTKH METAJUIOB U CIUIABOB.

HBCTHHG MCTAJlJIbl U CIIJIaBbl HA UX OCHOBC. 0611_[35{ XapaKTCPUCTUKA U I(J'IaCCI/ICI)I/IKaI_[I/IH
MCIHBIX CIIJIaBOB. .HaTYHI/I, 6pOH3LI, MCIHO-HHUKCIICBBIC CIIJIaBBhbI. O6H_laﬂ XapaKTCPUCTHUKA
AJIFOMHUHHECBBIX CIIJIAaBOB. I[e(i)OpMI/IpyeMLIe AJIIOMHUHHECBBIC CIIJIaBhbI, JINTEMHBIE ATIOMHHHUEBBIE
CIIJIaBBbI. O61ua;1 XapaKTCPUCTHKA MArHUCBBLIX CIIJIaBOB. I[G(I)OPMI/IpyeMLIe MAarducCBbIC CIIJIaBBI.
JIuTeiiHple MarHMeBBIE CIUIaBBl. TWTaH M CIUIaBbl HA OCHOBE TUTaHa. BiausHue JICTUPYIOIINX
9JICMCHTOB Ha CTPYKTYPY U CBOIMCTBA TUTAHOBHIX CILIABOB. EepI/IJ'IJ'II/Iﬁ M CIIJIaBbl Ha €0 OCHOBC.
TyFOHJIaBKI/IG MCETaJJIbI U CIIJIaBBI HA UX OCHOBCE.

[TopoirkoBble MeTaUTMYECKHE MaTepHaibl. Marepuanbl ¢ O0COOBIMHU DJIEKTPUUYECKUMHU
CBOMCTBaMH.

OCHOBEI KOppO31H MCTAJLJIOB. HpI/IHHI/IHI)I 1 MCTOABI 3allIUTHI OT KOPPO3UH.
KOppOSI/IfI MCTAJIJIOB B YCJIOBUAX TEXHOJIOTHYCCKUX CPE XUMHUYCCKUX IMTPOU3BOJACTB.

[IpyHOMIIBI ¥ METOIBI 3aIUTHI OT KOppo3uH. KOppO3MOHHOCTOMKHAE METaUIMYEeCKUE U
HEMETAJUIMYECKUE MaTepHalibl. MeTO bl 3aIIUTHI MAIIMH U allllapaTOB XUMHYECKUX ITPOU3BOJICTB
OMOJOTNYECKH aKTUBHBIX BELIECTB, OMOMEINIIMHCKIX MaTEPHAIIOB U JIEKapCTBEHHBIX MPENapaToB
OT KOPPO3HH.

Hemerammueckne maTepuansl



Marepranbl Ha OCHOBE BBICOKOMOJEKYJSPHBIX coequHeHui. CTpO€HHME W CBOMCTBA
noauMepoB. TepMopeakTHBHbIE M TEpPMOIUIACTUYHBIE MoiauMepbl. CTpoeHHe M CBOMCTBA
njaacTmacc. OCHOBHBIE PAaSHOBUAHOCTHU IMPOMBIIIJICHHBIX IOJIMMEPOB n iacTmacc.
["a30HaI0IHEHHBIE MJIACTMACCHI.

OcobenHocTH CTpOCHUA, CBOICTBa PE3UHOBLIX MATCPHAJIOB. Pe3unnt o6mero Ha3Ha4YCHHA,
CIICUAJIbHBIC PE3UHBI U 00J1acTu ux IMPUMCHCHU.

Jlakokpacounsie maTepuaibl (JIKM). OcnoBubie Buasl JIKM. Kpacku, imaku, rpyHTOBKa,
HIIaTJIeBKa.

Kepamnueckue martepuanbl. KOHCTpyKIIMOHHAsl, MHCTpYMEHTaJIbHAsh M TEXHHUYECKAst
kepamuka. Heopranmueckoe crekio. Knaccudukanms crexkon Mo Ha3HAYEHHIO U 00JacTu
npumenenus. Cutauisl. ['padgut. Acobect. CBoicTBa M 007aCTH IPUMEHEHUS.

Kommnosurmonnsie Marepuaisl (KM). [ToHsTHS 0 HAHOTEXHOJIOTHSIX, HAHOMATEpHAJIax.
DKOHOMHYECKH 000CHOBAHHBIN BBIOOpP MaTEpUATIOB.

BLI60p KOHCTPYKIHUOHHBIX MATCpHUaJIOB IJisI IPOU3BOACTB OMOJOrHYECKH aKTUBHBIX
BCIICCTB, 6I/IOM€I[I/II_II/IHCKI/IX MAaTCpHUaAJIOB MU JICKAPCTBCHHBIX IIPCIIapaToOB. OKOJIOTHYECKHE H
9KOHOMHYECCKUEC ACIICKTbI MAaTCPHUAJIOBCACHUA U 3allIUTBI MATCPUAJIOB OT KOPPO3UH.

4. O0beM y4eOHO THCIUNITUHBI:

B 3aueTHBIX B akagewm.
Bunet yueGHoi paboThl CHIHHHax qacax

OO0masi TpyA0eMKOCTh JUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 108
AyIUTOPHBIE3AHATHUS: 1,3 48

Jlexmu (Jlek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,4 16
CamocrositeasHasipadora (CP): 1,7 60
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIHHBI 1,7 60

Bu HTOroBOro KOHTpOJIs: 3a4eT - -

AHHOTanus padoveil NPOrpaMmbl AU CHUIIIHHBI

«Moz]e.]mposa}me XUMHKO-TEXHOJOTHYE€CKHUX IMPOLECCOB»

(51.B.0J1.21)

1. Heap AMCHMIVIMHBI - TIOJy4Y€HHE CTYyJIEHTaMH 3HaHUM B 00JAacCTH KOMIIBIOTEPHOIO
MOJEIIMPOBAHUS XUMHUKO-TEXHOJIOTUYECKHUX IIPOLECCOB C IIPUMEHEHUEM COBPEMEHHBIX CHUCTEM
KOMIIbIOTepHONH Marematuku, B yacTHocthu MATLAB u VBA, a taxxke npuobpereHne uMu



NPAaKTUYECKUX HAaBBIKOB Pa3pabOTKU JAHHBIX KOMIIBIOTEPHBIX MOJENEH ¢ OJHOBPEMEHHBIM
peLIeHUEM 3a1a4 CTPYKTYPHOU U MapaMeTpUdecKol IeHTH(DUKALUY.

2. B pe3yabrare u3yYyeHUsi AUCHUILIMHBI O0ydaloumiuiics Mo mnporpamMme
0akaJjlaBpuaTa J10JIKeH:

Obnaoams cnepyromumu odmenpodeccuoHanbabiMu (OIIK) u mpodeccruonanbHbIMU
(ITK) xoMIieTeHIUSIMU:

— BIIQJICHKEM OCHOBHBIMH METOJAMH, CIIOCOOaMH M CpPEACTBAMHU IIOJYYCHHS, XPaHEHHS,
nepepaboTku MH(POPMAIIMK, HaBBIKAMH PAOOTHI ¢ KOMITBIOTEPOM KakK CPEJICTBOM YIPABJICHHS
undopmanuu (OITK-5);

— FOTOBHOCTBIO NPUMEHATh AHATUTUYECKHUE M YMCIICHHbIE METO/bI PEIIEHUs ITOCTaBICHHbIX
3ajjay, HCIOJb30BaTh COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJIOIMHU, MPOBOAUTH 00pabOTKY
UHpOpPMALlUM  C  HUCMHOJb30BAHUEM  MPUKJIAIAHBIX  IPOTPAMMHBIX  CpelIcTB  chepsl
npodeCcCHOHATIBHOM JeSITeNbHOCTH, UCIOIb30BATh CETEBbIE KOMIIBIOTEPHBIC TEXHOJIOTUH U 06a3bl
JAHHBIX B CBOEH MNpodeccHoHalbHOW 00JacTH, MaKeThl MPUKJIAIHBIX IpPOrpaMM A pacyera
TEXHOJIOTMYECKUX apaMeTpoB obopynoBanus (I1K-2);

— CHOCOOHOCTBIO IUIAHUPOBATH U MPOBOAWTH (PU3NIYCCKUE U XMUMHUYECKUE IKCIICPUMCHTEI,
MPOBOANTE O00pPabOTKY WX PE3yIbTaTOB M OICHUBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
yCTaHABIWBATh TPAHUIIBI UX MPUMEHEHUS, MPUMEHITh METOJbl MaTeMaTHUYECKOTO aHajiu3a W
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMEHTabHOro uccienoBanus (ITK-16);

3HAMb.

—METOJIbl TOCTPOEHUS SMIIMPUYECKHX (BEPOSATHOCTHO-CTATUCTHYECKUX) M (U3HKO-
XUMHUYECKHX (TEOPETUYECKUX ) MOJIENEH XUMUKO-TEXHOJOTUYECKUX IIPOLIECCOB;

—MeTO/bl HACHTU(PUKAIMY MAaTEMAaTUYECKUX OINUCAHUH TEXHOJIOTUYECKUX IPOILIECCOB HA
OCHOBE 3KCIIEPUMEHTAIBHBIX JaHHBIX;

—METOAbl  ONTHUMM3ALMUHA  XUMHUKO-TEXHOJIOTMYECKUX  IIPOLECCOB €  INPUMEHEHHEM
SMIUPUYECKUX U/ MU PUZNKO-XUMHUUYECKUX MOJIEIIEH;

ymemn.

—MIPUMEHATh W3BECTHBIC METOABl BBIYUCIUTEIHLHOW MATEeMATHKH W MaTeMaTHYECKOM
CTaTHCTUKH JUISl PEIIeHHMs] KOHKPETHBIX 3ajad pacueTa, MOACTUPOBaHUSA, HACHTU(DUKAINH U
ONTHMH3AIMH TIPH HCCIICIOBAHUH, MPOCKTUPOBAHUU W YIPABICHUU MPOIECCAMU XHUMHUYECKOMN
TEXHOIOTHH;

—HCIIOJIB30BaTh B CBOCH MPAKTUYCCKOW JEATEIBHOCTH IS JIOCTIDKEHHUS JTHX IeJeH
W3BECTHBIE MMAKEeTHI MPUKIIAIHBIX IPOTPAMM;

enademsn:

—MCTOAaMU MaTEMaTH4YeCKON CTaTHUCTHKHU JUIA O6pa6OTKI/I PE3YyJIbTAaTOB AKTUBHBIX U
MAaCCUBHBIX 3KCIICPUMCHTOB, a4 TAKKC MCTOAAMU BBIUHMCIIMTEILHOM MaTeMaTHKH JJIA pa3p3.60TKI/I
" p€ajin3allui Ha KOMIIBIOTEPAX aJITOPUTMOB MOJCIINPOBAHUAA, I/I}Z[eHTI/I(i)I/IKaHI/II/I 1 OIITUMH3aAIINN
XUMHKO-TCXHOJOTMYCCKUX MPOLECCOB.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:



3.1. OcHoOBHblIe TPUHIHUINBI KOMIBITEPHOI0  MOACJUPOBAHUS  XMMHKO-
TexHoJioru4yeckux npoueccon (XTII).

MaremaTrueckue IMIUPUYECKUE M MaTeMaTH4ecKhe (DU3MKO-XUMUYECKHE MOICITU U
KOMIIBIOTEPHOE MOJICIMpPOBaHUe. JleTepMUHUPOBAHHBIE W BEPOSTHOCTHBIC MAaTEMAaTUYCCKUE
Mozenu. [IpuMeHeHrne MEeTOI0JI0THH CUCTEMHOTO aHaIM3a JIJIsl pEIIeHUs 3a7a4 MOJICITUPOBAHUSI.
[IpumMeHeHne TMPUHIUNA «IEPHOTO  SIIMKa» TPH  MATEMaTHYECKOM  MOJCIHPOBAHUMU.
ABTOMAaTH3UPOBAaHHBIE CHCTEMBl TMPUKIATHON wuHPOpMaTHKU. epapxuueckas CTpyKTypa
XHMHUYECKUX TPOU3BOJICTB M HX MaTEeMaTHYECKHX Mojenei. IIpuMeHeHne KOMMbIOTEPHBIX
Mojelied XHMMHYECKHMX TIPOLIECCOB JJIs aHald3a, ONTHUMHU3AIMK MW CHHTE3a XHUMHKO-
TEXHOJIOTHYECKUX  cucTeM. (OCHOBHBIE TPUEMbl MaTEMaTHYECKOTO  MOJCIUPOBAHUS:
SMITUPUYECKHUHA, CTPYKTYPHBIN ((HPU3UKO-XUMHUYECKUH) M KOMOMHUPOBAHHBIA (TEOPETUUCCKHIN).
[TocTpoeHure craTuyecKux W JUHAMUYECKUX Mojernei. Pemenue npsimbix 3amad. [IpoekTHbIN 1
MOBEPOYHBIN (OIIEHOYHBIN) pacueT mporeccoB. Pemenue oOpaTHbix 3a1ad. [lapamerpudeckas u
CTPYKTypHasi HACHTU(UKAIIUSA MaTEMaTHYSCKUX MojieJiel. Y CTaHOBJIEHHWE aJCKBAaTHOCTH
MaTeMaThdeckux mojesnei. CTparerus mpoBeaeHUs PAaCYETHBIX HCCIICIOBAHUN U KOMITBIOTEPHOTO
MOJICIIMPOBAHUS PEATHHBIX ITPOIIECCOB.

3.2.11ocTpoeHue YMNUPUYECKHUX MOJIeJIeli:

@opMynMpOBKa 3aJadd  ANNPOKCHMAMM JaHHBIX JUIL  ONMCAaHMsS JKCIIEPUMEHTAJIbHBIX
3aBUCUMOCTEM M IOJIydEHHUS OMIIMPUYECKMX MOJAENEH IpoueccoB. Buasl kpurepues
anmnpokcuManuy. Kpurepuil MeToja HaMMEHbIIUX KBaapaToB. Pemenne 3axaun annpokcuManum
JUI HEJIMHEMHBIX M JIMHEHHBIX MO mapamerpam Mojenedl. MaTpuuHas (opMynHpOBKa 3aJauu
annpoKCUMaluu. AHAIWTUYECKUI U QJITOPUTMHYECKMHM MOAXOAbl Uil pEIIeHUs 3aJa4yu
annpoKCHMalUM JUIsl JIMHEWHBIX M JIMHEApU30BaHHBIX MOJEIEH METOJOM HaUMEHBIINX
KBaJIpaToB;

- 3aKOH HOPMAJIBHOT'O PaclpeesIeHUs I BEKTOPHBIX CIIy4alHbBIX BEJIMYHMHBI U ONPEACICHUE UX
YHUCJIOBBIX XapaKTEPUCTUK. MaTeMaTu4ecKoe OKUJAHUE U TUCTIEPCUS 111 BEKTOPHBIX CITy4alHbIX
BEIMYMH.  JIUCIEpCHMOHHBIN W KOppe/sIUMOHHBIM  a”anu3.  [lomstus  gucnepcuun
BOCIPOM3BOJAMMOCTH U aJIeKBaTHOCTH, a Takke ocTaToyHoW aucnepcuu. Omnpenenenue
BBIOOPOYHBIX KO3((UIIMEHTOB KOppensauuu M Ko3((ULIUEHTa MHOXKECTBEHHOW KOpPPEISALUH.
CraTtucTudeckuii MoJaxoJ] K ONpPENeNIEHHUI0 OIMOOK M MOIPENIHOCTEH B AKCIEPUMEHTAIbHBIX
TOYKaX U3MEPEHUN;

- PErpecCHOHHBIN M KOPPEJSILUOHHBIA aHAIW3 JJIA MOCTPOCHUS SMIIMPUYECKHUX MOJENIEH Ha
OCHOBE JaHHBIX ITACCUBHOT'0 3KcnepuMeHTa. [ToHsaTHs QyHKIMK OTKIMKA U (pakTopoB. OCHOBHBIE
JOTYLIEHUs] PErPECCHOHHOTO U KOPPEJSILIMOHHOIO aHanu3a. Kpurepuu npoBepku 0AHOPOIHOCTH
mucriepcuil. BpiOop BHMIa ypaBHEHMH perpeccuu, a Takke oIpeleneHne Kod(pQPHUIHEHTOB
perpeccuu U ux 3HaYMMOCTH C UcTonb3oBaHueM Kputepus CteronenTa. [ponenypa uckirodeHus
HE3HauYUMBIX K03 puiineHToB perpeccun. OnpeeneHne afeKBaTHOCTH PErpecCUOHHBIX MOIeNen
C TOMOIIBIO KpuTepus duiepa;

- OCHOBHBIE IOJIO)KEHHsSI TEOpUHU IUIAHUpPOBaHMSA dKcrepuMeHTOB (I): monmHbINH (akTOpHBIN
skcriepument (IIDD) m obOpaboTka ero pesynapTaToB. ONTUMabHBIE CBOWCTBA MAaTpPUIIBI
IUIAHUPOBAHMUST M CBOMCTBO OpPTOroHalIbHOCTU. OmpezneneHue Kod(h(UIMEHTOB Mojenei, ux
3HAYUMOCTH U MpPOBEpKa aJeKBATHOCTH YypaBHEHHs perpeccuu. CBOWHCTBO poTaTaOelbHOCTH
MOJTHOTO (haKTOPHOT'O SKCIIEPUMEHTA;

- OCHOBHBIE TIOJIO)KEHUSI TEOpUM IUIaHUpoBaHUs dkcrepumeHToB (II):  opToronanbHbIN
HEeHTpalbHbIH koMno3unnoHHbli miaH (OLKIT) skcriepumeHTOB 1 00pabOTKa €ro pe3yabTaToB.
ObecnieueHne OpTOrOHAILHOCTH MaTPHULIbl IUTAHUPOBAHMS U ONPEIEICHUE BEJIMYUHBI 3BE€3/IHOTO
wieda. Ormnpenenenue KOd(pQHUIMEHTOB MOJENH, UX 3HAYMMOCTH M OLEHKA aJeKBaTHOCTU
ypaBHEHHUs perpeccuu. PacueTHoe BbIYMCIIEHHE KOOPAMHAT TOUYKU ONTUMYMa (SKCTpEeMyMa);



- OTUMU3AUA SKCIICPUMCHTAJIbHBIX I/ICCJIeI[OBaHI/II\/JI C NPUMCHCHUCM MCTOOA Boxca-Bunncona.
OcHOBHBIE MTOAXO0/IbI K ONTUMHU3ALUHU SKCIIEPUMEHTAIbHBIX UCCIIEJOBAHUH. DKCIIEpUMEHTAIbHO-
cratucThueckuii meron. Crparerust OBMKEHUS K ONTHUMYMY ILeneBoi (yHKumu ((PyHKIUU
OTKJIMKA) TPaJIueHTHBIM MeToAoM. Kpurepuu AOCTHXKEHUS «IIOYTH CTAlMOHAPHOW 00NacTu» U
METO/Ibl YTOYHCHHSI TTOJIOKCHHSI ONTUMAIBHON TOYKU B ()aKTOPHOM IPOCTPAHCTBE.

3.3. IlocTpoenue pu3UKO-XUMHYECKHX MOJIeJIeii:

- JTambl MaTeMaTHYeCKOro MojenupoBaHus. @DopMyaupoBKa TIHMIOTE3, I[OCTPOEHHUE
MaTeMaTHYeCKOro OMMCaHus, pa3paboTKa MOJIEINPYIOLIErO aIrOPUTMa, IPOBEPKA aIeKBaTHOCTH
MOJENIM U WICHTU(DUKAUS UX TapaMeTpoB, PACUETHBIC HCCIENOBAHUS (BBIYMCIUTEIbHBIN
SKCTIICPUMEHT);

- COCTaBJICHHE CUCTEM YPaBHEHUI MaTEeMaTHUECKOTO OMMCAHUS MPOLIECCOB U pa3padoTka (BbIOOP)
QITOPUTMOB MX pPEIIEHUS. BIOYHBIA NPHUHLOUI IOCTPOCHUS CTPYKTYPHBIX MAaTe€MaTHYECKHX
mogeneii. OO0O0IIeHHOE ONUCaHWe MABMKEHHS IOTOKOB (pa3 B ammaparax ¢ IOMOIIBIO
TUAPOJAMHAMUYECKMX MOJENEH, YYMTHIBAIOIIUX COCPEJNOTOYEHHBIE M  paclpeiciCHHbIC
MCTOYHUKHU BEILLECTBA U PHEPIUU (TEIUIOTHI). JIOKaIbHbIE HHTEHCUBHOCTH UCTOUHUKOB BEILIECTBA
U TEIUIOTHl B IIOTOKAaX, COOTBETCTBYIOUIME pa3IMYHbIM (DU3MKO-XHMHUYECKUX IPOLIECCAM.
OcHOBHBbIE TUIIBI YPAaBHEHUN MaTEMaTUYECKOT0 OMMCAHUSI XUMUKO-TEXHOJIOIMUECKUX IPOLIECCOB
— KOHEYHbIE, 0ObIKHOBEHHBIE MU (epeHnanbhble U 1uddepeHnalbHble YpaBHEHUS B YaCTHBIX
IIPOU3BOIHBIX;

- MaTeMaTU4YeCKOE MOJCINPOBAHNE CTALlMOHAPHBIX U JUHAMHUYECKUX PEKUMOB THIPABINYECKUX
IPOIIECCOB B TPYOOIIPOBOIHBIX CHCTEMAaX, II00aIbHBIC U IEKOMIIO3UIIMOHHBIE METOBI PEIICHUS
CHUCTEM HEJIMHEHHBIX YpAaBHEHUH, a TaKXKE SIBHbIE M HESIBHBIE METOJAbl YMCIIEHHOIO DPELICHUS
cucteM  OOBIKHOBEHHBIX  auddepeHnnanbHbx  ypaBHeHHd. CocTaBlieHHE  ypaBHEHUH
MaTeMaTHYecKoro  omucaHus  mnpouecca.  IloctpoeHne  MH(OPMAIMOHHBIX  MaTpHIL
MaTeMaTUYeCKUX Mojenell i BblOOpa OOLIEro airopuTtMa pelIeHUs — MOJEJIHUPYIOLIEro
anropur™a.  Peanuzanust — adropuTMOB — PEUICHHs  HEJIMHEHMHBIX U OOBIKHOBEHHBIX
muddepeHnaIbHbpIX ypaBHeHUH. Onmcanue cTannoHapHbIX pexuMoB XTII ¢ mpumeHneHmeM
CUCTEM JIMHEHWHBIX W HEIMHEWHBIX YypaBHEHUH. ITepalMOHHBIE aIrOPUTMBI PEILICHUS.
[Tpumenenue MeTonoB mpocThiXx urepauuid U HproToHa-Padcona ans mosiyueHus peieHus.
[Tpobnema cXOOUMOCTH Tpoliecca pelieHus. J(eKOMIMO3UIIMOHHBI METOJ pEIIEHUs CIO0XKHBIX
CUCTEM KOHEYHbIX YypaBHeHUH. [locTpoeHune HH-QOpMAIIMOHHOM MaTpulbl Uid BbIOOpa
ONTUMAJILHOTO AJIFOPUTMA pelieHus 3aaadu. [loHsaTue xecTkocTu cucteM auddepeHnnanbHbIX
YpPaBHEHUH U KPHUTEPUHU KECTKOCTH. SIBHBIE (OBICTphIE) M HEsIBHbIE (MEAJICHHBIE) METObI
pewenus. Metoasl nepBoro (Meron Disepa), BToporo (Moau(uIUpoBaHHbIE METOIbI Difniepa) u
yerBepToro nopsaka ( Mmeron Pynre-Kyrra). OueHka TOYHOCTH METOJIOB — OIIMOOK YCEUEHHS.
[lepexonnple oOmMOKM M OMMOKM  OKPYIJIEHHS TP YHUCIEHHOM  MHTETPHUPOBAHUU
mupdepeHManbHBIX  ypaBHEeHUH. CrocoObl o0ecreueHusi CXOJUMOCTH pELIEHUs 3aJayu.
[TprMeHeHNEe HEBHBIX METOJIOB JJISl PELLICHUS )KECTKUX cHcTeM IU(epeHIInanbHbIX YpaBHEHHH.
Omnpenenenus miara MHTETpUPOBaHUS UTepallMOHHBIM MeTo oM. MeTtonoB Kpanka-Hukonscona
(MeTo[ Tpameuui);

- MaTeMaTH4ecKoe MOJEIUPOBAHHE CTAI[MOHAPHBIX PEXHMOB IPOLECCOB TEIIONEperiadl B
IUTACTUHYATBIX U 3MEEBUKOBBIX TEIUIOOOMEHHHKaX. MaremaTuyeckoe OMHCaHUE MPOLECCOB C
NPUMEHEHHEM MOJieJIell MJIealbHOIO CMELIEeHUs U BbITecHeHUs. Brpibop u rpaduueckoe
IIPEJICTaBICHUE AITOPUTMOB pelieHus. l[puMeHeHne cTaHIapTHBIX METOJ0B BBIYMCINUTEIBHON
MaTeMaTHUKH JIJIsl peLIeHHs 3a/1a4;

- MareMaTH4eCKO€ MOJEIMPOBAHUE CTALMOHAPHBIX PEKHMMOB IPOLECCOB TEIUIONEPENAUYH B
IPSIMOTOYHBIX M MPOTHUBOTOYHBIX TPYOUaThIX TEINIOOOMEHHUKOB, peuleHue 3anaun Komm u
KpaeBoOH 3a/1a4M MPU UHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX UG (HEpEeHIINATbHBIX YPAaBHEHUH.
MaremaTtuueckoe OnucaHue MPOIECCOB C MPUMEHEHHWEM MOJIeNed HJealbHOI0 BBITECHEHUS.
Pemenne 3amaun Komm u kpaeBoil 3amaun. IlpencraBneHne aaropuTMOB BBIUMCIEHUH B BHUJIE
MH(OPMALIMOHHON MAaTpHIlbl CHUCTEMbl YpaBHEHHUH MaTeMaTUYECKOro OMHCaHMs U OJOK-cXeM
pacuetoB. Maremarudyeckoe omnucanue XTIl ¢ mnpuMeHeHHEM CHCTEM OOBIKHOBEHHBIX



muddepeHMaIbHbIX ypaBHeHUH. OnucaHne 0ObEKTOB € paclpelleIeHHBIMA B IPOCTPAHCTBE
napamerpamMu. GopMyJIHpPOBKA HAYaJIbHBIX W KPAeBbIX YCJIOBUH 3ajad perieHus. YWCIeHHBIA
anroput™ l-ro mopsaaka juid pemeHus 3anaun Komm. Merox «upuctpenku» ajis pelieHus
KpaeBo# 3a/1auu;

- MAaTeMaTU4eCKOE MOJEIMPOBAHUE CTAllMOHAPHBIX PEXHUMOB IIPOLIECCOB B pEAKTOpax C
Memankoi. OnucaHue MHUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKAHMsI IPOU3BOJIBHBIX
CJIO’KHBIX XMMUYECKHX PEAKLUH B XKHUIKOH (a3e A1 MHOTOKOMIIOHEHTHBIX cucteM. OnpezieneHue
KJIFOYEBBIX KOMIIOHEHTOB CJIO’KHBIX XMMHUYECKHUX PEAKIUN C IPUMEHEHHEM METOJOB JINHEHHOU
anreOpbl - PaHrOB MAaTPHIl CTEXMOMETPHUYECKUX KOI((UIMEHTOB peakuuu. Maremarndeckoe
ONHCaHHE PEAKTOPHOro Ipolecca ¢ pyOalmKoil i NPOU3BOIBHOM CXE€Mbl MPOTEKAHUSA
XUMHUYECKON peakiui. BriOOp anropuTMoB perieHus 3a1a4u ¢ IpUMEeHEeHHeM HHPOPMaLMOHHOM
MaTpULIBI CUCTEMBl YPABHCHMM MAaTEMATHYECKOTO OINMCAHMS U IPEACTaBICHHS aJIrOpuTMa
pelLIeHHs ¢ TIOMOIIBIO OJIOK-CXEMBI pacyeTa mpoIecca;

- MareMaTH4eCKOe MOJEIMPOBAHME HECTAlMOHAPHBIX PEXHMMOB IPOLIECCOB B PEAKTOPAX C
MEIIAJIKOW. MareMarnueckass [OCTAaHOBKA 3aJadyd Il PEaKkuu C  IPOU3BOJIBHOMU
cTexuomeTpruyeckon cxemoil. @opmynuposka 3anaun Koy — 3agaun ¢ Ha4aabHbIMU YCIOBUSMH.
PasHocTHOE TpeAcCTaBiICHHWE CUCTEMBI OOBIKHOBEHHBIX JH(PPEepeHINANBHBIX YpaBHEHHIA.
[Toctpoenne MHPOPMALMOHHONW MaTpuIlbl JUIsl BblOOpa aiaroputMma pemeHus. ['paduueckoe
IIPEJICTaBICHHUE AITOPUTMA PELICHUS B BUJIE OJIOK-CXEMBI PacyeTa;

- MaTeMaTH4ecKoe MOJEIMPOBAHUE CTALMOHAPHBIX DPEXUMOB B TpPyO4aThIX peakTopax ¢
IPSIMOTOYHBIM M NPOTUBOTOYHBIM JBHKEHHEM TEIJIOHOCUTENEH. Maremarnyeckasi IOCTaHOBKA
3aJa4M JUIs PEAKLMU C KOHKPETHOM CTeXnoMeTpudeckon cxemon. @opmynuposka 3agaun Komu
— 33/1a4yd C HayaJbHBIMU YCIIOBUSIMH M KpaeBOW 3ajjaud — 3aJauyd C KPAeBbIMU YCJIOBHSIMH.
PazHocTHOE TmpeacTaBieHHE CUCTEM OOBIKHOBEHHBIX UG (EpeHIHaIbHbIX  YpaBHEHUI.
[Toctpoerne WMHPOPMAMMOHHBIX MATpPHUIl JJs BBIOOpa anropuTMOB pemenus. | 'paduueckoe
IpeJCTaBICHNE AITOPUTMOB PELICHHS B BUE OJIOK-CXEMBbI pacueTa;

- MaTeMaTH4eCKOe MOJCITUPOBAHUE HECTAIMOHAPHBIX PEXHMOB MPOIECCOB B TPyOUATHIX
pPEaKTOpax U YMCICHHbIE aITOPUTMbI TUCKPETU3ALMY IS peIieHus cucTeM TuddepeHaTIbHbIX
YPaBHEHUH € YaCTHBIMHM NMPOM3BOAHBIMU. MareMaTudeckas IOCTAaHOBKA 33JauM JUIsl pEaKLUU ¢
KOHKPETHOH CTEXMOMETPUYECKON cxeMoil. POpMyIMpOBKa HavyaJdbHBIX U TPAHUYHBIX YCIIOBHUH.
JuddepennnanbHple ypaBHEHUS B YACTHBIX IPOU3BOJHBIX - SJUIMIITHYECKOT0, TapabOINIECKOro
U THUNEepOOINYECKOr0 THUIOB. AJTOPUTMBI pEIIEHUs ypaBHEHHUH MapaOOJUYecKOro THIIA.
MaremaTtnueckass MOJENIb XUMHYECKOIO IMPEBpAlIeHUs] B H30TEPMUYECKUX YCIOBUSAX IS
HECTAIMOHAPHOTO Mpolecca B TPyOUaThIX alnapaTax ¢ y4eTOM MPOJO0IbHOTO MepeMEInBaHUs U
C TNpUMEHEHHEeM  oOjHomapaMerpuueckoil  nuddy3noHHOW  Mojenu  JJis  ONHUCAHUS
THJIPOAMHAMUYECKOM 00CTaHOBKM B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI PELIEHUS B BUAE CUCTEM
HEJIMHEWHBIX YpaBHEHUH, a TaKKe OOBIKHOBEHHBIX TU((EepeHlInaIbHbIX YPaBHEHUI MEpBOTrO U
BTOPOTO MOPSAKOB;

- MareMaTH4ecKOe€ MOJIETUPOBAHUE CTALIMOHAPHBIX PEXKHUMOB IPOLECCOB HENPEPHIBHOM
MHOTOKOMIIOHEHTHOM pekTuUuKanuu 1 abcopOuun. MaTemaTtuyeckoe OIMCaHMe Ipolecca
MHOTOKOMIIOHEHTHOH peKTU(UKAIMK B TapenbuaTod KosioHHe. MojaenupoBanue (a30BOro
paBHOBECHSI U IIPOLIECCa MAcCONEPeaul Ha Tapejakax B MHOIOKOMIIOHEHTHBIX CUCTEMax. YUeT
TEIUIOBBIX 0AJIaHCOB Ha TapeiKax P MOJESIUPOBAHUU MPOIecca B PeKTU(UKAIIMOHHON KOJIOHHE.
JIeKOMIO3UIIMOHHBIM aNroOpuTM pacdera IMpolecca pPeKTHPHUKAIMKU B KOJOHHOM arapare.
Marematruueckoe onMcaHue mpolecca MHOTOKOMIIOHEHTHOM abcopO1My B HACaI0UHOM KOJIOHHE.
MopnenupoBanue mnpolecca MHOMOKOMIIOHEHTHOM MAacCONEpeNauyd B CEKIMSIX HacaJgo4yHOU
KOJIOHHBI. AJITOPUTM pEIlIeHUs] KpaeBOH 3ajauu A MOJAETUPOBaHUS Mpolecca abcopOIuu B
HAacaJO4YHOMN KOJIOHHE.

3.4. OcHOBBI OITUMHU3AIUN XHUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB:

- p€IICHUEC 3a4a4 ONITUMHU3aAlIH C TCPMOANHAMUYCCKUMHU, TEXHOJIOTHYCCKUMHU, SKOHOMUYECKHNMU,
TCXHUKO-DKOHOMHUYCCKUMHU U SKOJIOTUYCCKUMH KPUTCPHUAMU OINTHMAJIBHOCTH. OnTuManbsHbIE



pecypcocOeperarone XTII. Bpibop KpurepueB ONTUMAIbHOCTH (LIETEBBIX (YHKIMNA).
dopMynHpOBKa MHOTOKPUTEPHATBHOM 3amaun  onTuMmuzanud. (OCOOCHHOCTH  pelieHUs
OIITUMHU3AIIMOHHBIX 3aaad XTII Ipru HAJIWYHUU HCCKOJBKUX KPUTCPUCB OINTUMAJIBHOCTH,
OBPaXKHOM XapakTepe 1eJIeBOi PYyHKIMH U HATMYUU OTpaHudYeHui 1-ro u 2-ro pona;

- AJITOPUTMBL OI[HOMepHOfI u MHOFOMepHOﬁ OIITUMMU3allUHU. MCTOIILI CKaHHUPOBAHUS, JIOKAJIHU3AIIUN
JKCTpeMyMa, 30J0TOro ceueHuss U uyucen dubOoHaym B ciyyae OJHOMEPHOI ONTHMHU3AILIUU.
MGTOHBI MHOFOMepHOﬁ OINITUMU3AIIUNU HYJICBOI'O, ICPBOI'O0 U BTOPOT'O IMOPAJAKOB. CI/IMHJICKCHLIC,
CIIy4aifHbIE U IPaJUEHTHBIC METObl MHOTOMEPHOI onTuMu3auu. Meroa mrpadHbIX GyHKIUH.

3.5. 3akarouenue:

- IPUMEHEHNEe KOMIBIOTEPHBbIX Moaene XTI npu npoekTupoBaHUM XUMHYECKUX IIPOU3BOJACTB —
B CAIIP. 3amauu cucrem aBTomatuszupoBanHoro npoektupoBanus (CAIIP) u crpykrypa cuctem
KOMITBIOTEPHOTO NpoekTupoBanus. Mapopmannonnoe n maremarndeckoe obecrieuenue CAIIP.
ABTOMAaTU3MPOBAHHOE MPOCKTUPOBAHKUE C MIPUMEHEHUEM KOMIBIOTEPHBIX Mojieneid X T1I;

- IPUMEHEHHE KOMIIbIOTEpHBIX Moaener X TII npu ynpaBieHMH TEXHOIOTHYECKUMH IIPOLIECCaMu
— B ACVYTIIL Komnerotepaoe moaenupoBanue XTIl B pexume peanbHoro BpeMeHu. CucTeMbl
opsMoro  U(ppoBOro  (KOMIBIOTEPHOTO) YNPABIEHUS TEXHOJOTHUYECKHMH IPOLIECCAMHU.
OcoOenHocTy peanu3anuu KoMibloTepHbIXx Mojeneit XTIl B aBTOMAaTH3MpPOBAHHBIX CHCTEMax
yrnpaBieHus TexHojgorunueckumu npoineccamu (ACYTII).

4. O0beM y4eOHOM JUCHUIIMHBI

Bunet yueGHoI paboThI B 3ageTHBIX B akanem.
€IMHUIIAX
Jacax

OO0masi Tpya0eMKOCTh AUCHMILUIMHBI MO0 Yy4eOHOMY 3,0 108
MJIaHy
Konrakthas patdora (KP): 1,33 48
Jlexumnu (JIek) 0,89 32
JlabopaTopnsie 3ausartust (JI3) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
CaMocTosATENbHOE U3YUYEHNE PA3AEIOB TUCLUIUINHBI 1,67 60
Bua konTpoJsi: 3a4eT/aK3amMeH 3auer c

OLICHKOM

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI

«TexHosorus 3¢pupubix macea» (61.B.0/1.22)



1. Heab AMCUMIINHBI - HOpMUpPOBaHHE Y 00YyUYaIOIIMXCS CHCTEMAaTU3UPOBAHHBIX 3HAHUH
00 2(pUpPHBIX Maciax, UX cOocTaBe M (PU3MKO-XMMHUYECKHX CBOMCTBAaX, METOAAX H3BICUCHUS,
TEXHOJOTUSAX MOJY4YeHMs, crnoco0ax NPUMEHEHUs B  KOCMETHUYECKOM M XMMHKO-
dbapmaleBTUYECKOI OTpaciu.

2. B pe3yabraTre wu3ydyeHHs AUCHHUILVIMHBI O0y4YyawIMiicsi MO0 Tmporpamme
0akajaBpHUaTa J0JIKEH:

Obnadams cnepytomumu obienpodeccuonanbibiMi (OITK) u mpodeccuonansabiMu  (I1K)
KOMITCTCHIHSIMHU:

-TOTOBHOCTBIO HUCIIOJIb30BATh 3HAHUS O CTPOCHHUHU BEILIECTBA, IPUPOIEC XUMUYECKON CBSI3U
B Pa3IMYHBIX KJAacCaX XHUMHUYECKUX COCIUHEHWH [UIsi TOHUMAaHHUS CBOWMCTB MaTEpHUaJiOB H
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B okpyxatoiiem mupe (OI1K-3);

- CLIOCOOHOCTB U TOTOBHOCTH OCYILECTBISATh TEXHOJIOIMUYECKUH MPOLIECC B COOTBETCTBUU
C PErJaMeHTOM M MCIOJIb30BaTh TEXHUUECKHUE CPEACTBA JJI1 U3MEPEHHSI OCHOBHBIX apaMETPOB
TEXHOJIOTMYECKOTro IpoLiecca, CBOMCTB chipbs 1 npoaykuuu (I1K-1);

- HCIOJB30BaTh HOPMATHUBHBIE JOKYMEHTHI [0 Ka4€CTBY, CTAHAAPTH3AINN U CEPTHPHUKAINN
IPOAYKTOB M UX H3JEJIUH, 3JIEMEHThl S5KOHOMUYECKOr0 aHaJIM3a B NMPAKTUYECKON J1eATEIbHOCTH
(IIK-3);

- CIIOCOOHOCTh NPUHUMATh KOHKPETHbIE TEXHUYECKUE pEUIeHHUs] IpU pa3padboTke
TEXHOJIOTMYECKHUX IPOLIECCOB, BBIOMPATh TEXHUUYECKHUE CPEICTBA U TEXHOJOTHMH C YYETOM
IKOJIOTUYECKUX TociencTBrid ux npumeHenus ([1K-4);

3HamMb!

- COBPEMEHHbBIE TCH/ICHIIMH U3BJICUYCHUS U IPUMEHEHUS 3(DUPHBIX Macell; KIacCU(UKAIUIO
3(UPHOMACITHYHOTO CBIPhS, KIACCHU(PUKAIUIO «IYIIMCTBIX» MPOIYKTOB, OCHOBHBIC METOIBI
U3BJICYCHHS] d(PHUPHBIX Macelsl, TEXHOJOTMYEeCKHEe OCOOEHHOCTH OpraHU3aluu IPOIECCOB [
pPa3HbIX BHJIOB CHIPbS; OCHOBHBIE KJIACCHI OPraHMYECKHX COCOWHEHUU, BXOISUIMX B COCTaB
3(UPHBIX Macel; OCHOBHBIE METOJIbI KOHTPOJISI 3(UPHBIX MaCel;

yMemy: - BbIOpaTh HanboJIee TEXHOJOTUYECKH TPUMEHUMYIO CXEMY MOIY4EeHHSI 3(PUPHOTO
Maclia B 3aBUCHMOCTH OT €ro cOocTaBa; 000CHOBATh MPUMEHEHUE PA3INYHBIX d(UPHBIX Maceld B
3aBHCUMOCTH OT OCOOCHHOCTEH NPUMEHEHHUs, BHJA TOTOBOIO MPOAYKTa, MOJYYEHHOIo ¢
UCIIOJIb30BaHUEM 3(DUPHBIX Maces; 10 XUMUYECKOH CTPYKType COeIMHEHHH, BXOSIIUX B COCTaB
3(UPHBIX Macel MPeanoI0XKHUTh, Kakhue MOOOYHbIE MPOIYKTHI MOT'YT 00pa3oBaThcs B I(UPHBIX
Macliax Npy XpaHEHUH;

énademy. - METOJlaMU U3BI€YeHUsS S(QUPHBIX Macen (J1a0OopaTOpHBIMM); METOJaMHU
KOHTPOJIS KauecTBa H3(UPHBIX MACEIL.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Brenenue Mcropus npousBojicTBa 3pupHbIX Macen. O0mue npeactaBaeHus 00 3PpupHbIX
macnax. Kiaccudukanust 3pupHbIX Maces Mo TUIY UCXOAHOTO CBIPhS: IIBETOYHOTO, 3€pPHOBOTO,
[[BETOYHO-TPaBSHUCTOT0, KOPHEBOT'O CHIPhS, IIUTPYCOBBIX.

CnocoObl U3BIICYCHHUS Z-)CI)I/IpHLIX Maceia XpaHeHI/IC, MOATOTOBKA CBIPbA.

OcHOBHbBIE METO/BI NEPepadOTKH 3(PUPHO-MACIUYHOTO ChIpbi. MeXaHUYeCKUi METOA.
CopOrusi.



[Teperonka (BomHasi, BOJHO-TIApOBasi, MapoBasi). DKCTPAKIUA: KOHKPETHI, aOCOTIOTHBIE
Macia.

XHUMHUYECKOE CTPOCHUC OCHOBHBIX KOMIIOHCHTORB B(I)I/IpHBIX Maceln

Tepnensl 1 ux npousBoaHble. CIUPTHI, MPOCTHIE FPUPHI, CIOKHBIE 3PUPHI ATbIETUIBI,
JIAKTOHBI, IPOM3BOHBIC UHOJA.

Harypanbable (mpupoHbIie) d3pupHbIE Macia

COCTaB, MOJIY4YCHHUEC, IPUMCHCHHUEC PA3JIMYHBIX 3(1)I/IpHHX Macel. Macna, BBIACIIACMBIC U3
Ppa3IMIHOIO ChIPpbA: banp3aMBI 1 CMOJIBI

OO6miast xapaktepucTuka: Oanb3ambl (IIEPyaHCKUN, TOJYaHCKH), CMOJIBI (OCH30iHas),
KaMme1eCMOoJIbl (MUppa, J1aJaH)

OcHoBbI cocTaBieHHs! Map(IOMEPHBIX KOMIIO3ULIUN
Haznauenue u coctaB nmapproMepHbIX KOMIO3HIINH.
KonTponp kadecTBa 23UPHBIX Macel U KOMIIO3UIMI Ha UX OCHOBE

OpraHosienTHYECKUE METOJbl MCIBITAaHUS (BHJ, LBET, 3amax M BKyc). dusuueckue
METO/BI: ONpeAeeHNUEe IJIOTHOCTH, MOKAa3aTeisl NPeloMIIEHUS U T. A. XUMHYECKUE METO[bI:
OIIpeJIeTICHNE KUCIOTHOTO U 3()UPHOTO YUCEN, YACJIA OMBUICHHS U T.JI.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bunst yueOHoI paboThI B 3agyernbix | B akagewm.
eIMHHLIAX
Jacax
O0mas TpyA0eMKOCTh JMCHHUIIIUHBI 110 Y4eOHOMY IUIaHY 2 72
AyIuTOpHBIE 3aHSITHS: 0,17 6
Jlexuuu (Jlek) 0.17 6

[MpakTuueckue 3anstus (I13) - -

CamocrositesbHas padora (CP): 1,72 62
Pedepar 0,83 30
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 0,89 32
Buj xonTpossi: 3a4er 0,11 4

4.4.3. IucUUNIUHbI BAPDHATHUBHON YaCTH (IUCHUIJIMHBI 110 BHIOOPY)
AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«IIpukiaannas pusnyeckas kyjaorypa» (b1.B.JIB)

1. Heab (MCUMNIMHBI:



— OBJAJCHHE 3HAHUAMH 3aKOHOMEPHOCTEW BOCCTAHOBJICHUS HApPYIICHHBIX MU
BPEMEHHO yTPAadeHHBIX (DYHKIUI OpraHN3Ma YeI0BeKa C OTKIOHEHUSIMU B COCTOSIHUH 3/I0POBBS;

—  NpHOOpeTeHrEe HAaBBIKOB, HEOOXOIMMBIX JJIsl MPOPHIAKTUKY TPAaBMAaTU3Ma BO BpEMs
3aHATUH, TPEHUPOBOYHBIX U CIIOPTUBHBIX MEPOIIPHUATHUH;

—  YMEHHE COCTaBIISITh KOMIUIEKCH (QM3MUYECKUX YIPAKHEHUH, IS JIUIL C OTKJIIOHEHUSIMU
B COCTOSTHUH 3/I0POBBS C LIEJIBI0 BOCCTAHOBIICHHS Y HUX HApPYIICHHBIX WA BPEMEHHO yTPa4eHHBIX
GyHKIHH;

— 3HaHME HAy4YHO-OMOJOTMYECKUX, IMEJAarOTMYECKUX M IPAKTHYECKUX OCHOB
allanTUBHON (PM3UYECKOH KyJIbTYPHI U CIIOPTA;

— o0ydeHHE TEXHHMYECKUM M TAKTHUYECKHUM IPUEMaM OJHOTO U3 BHIOPAHHBIM BHJIOB
CcIopTa.

2. B pe3yabrare wu3yYyeHHs IUCHUIUVIMHBI O00y4yaloluiicsi 1O TMporpamme
0akaJjiaBpuaTa J0JIKeH:

Obnadamy cnepyromumMu o0mekyasTypabME (OK) KoMIeTeHIusAMU:

—  CIIOCOOHOCTh HCIIOJIb30BaTh METONBI M CpEACTBAa (PU3MUECKOW KYJIbTYPhI IS
obecreueHns MOJHOIEHHOHN COLMAIbHOM 1 podeccnonanbHoi aestensaocta (OK-8).
3name:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI aJAlITUBHON (PU3MUECKOM KyIbTYPHI U CIIOPTA;

—  COUHMalIbHO-OMOJIOTHYECKHE OCHOBBI (PM3UYECKOU KYIbTYPHI U CIIOPTA;

—  BIMSHHE O3OPOBHUTENBHBIX CHCTEM (PU3MYECKOrO BOCIHTAHUS HA YKpEIUICHHE
3I0pOBBS, TPODUITAKTHKY MTpodeccnoHanbHbIX 3a00MeBaHui 1 BpeaHbIX npuBbiuek (30K);

— CcmocoObl  KOHTPOJSI ¥ OHEHKH  (U3MYECKOTO pa3BUTUS W (DU3HYECKOH
MOJrOTOBJICHHOCTH;

— TpaBuiia U CHOCOOBI MIIAHUPOBAHUS MHAWBHUIYATbHBIX 3aHATHI Pa3IMYHON LIelIeBOn
HAIPaBIEHHOCTH;

—  BO3MOKHOCTH BOCCTAHOBJICHHUSI OCTABIIHUXCS TTOCIIE OOJIE3HU WJIM TPaBMBI, (PYHKIIUH
OpraHu3Ma YeJIOBeKa;

— cnoprusHble Tpaguuuu MXTHU-PXTY um. [I.1. Menneneesa.

Ymemn:

— TPOBOAUTH KOMIUIEKC MEPOINPHUATHI MO NPEeayNpexIeHUI0 MPOrpecCUpOBAHUS
OCHOBHOT'O 3a00JIEBaHUS OpraHU3Ma JIMIL, C OTKJIOHEHUSIMU B COCTOSTHUM 3/I0POBbS;

—  BBINOJHATh WHAUBUAYaJIbHO MOJOOpaHHBIE KOMIUIEKCHl IO 03J0POBHUTEILHOU
(amanTuBHOM) (PU3MUECKON KYIbTYpE U Pa3IMYHbIM BHIaM CIOPTa;

—  caMOCTOATENbHO 3aHMMAThCS aJJallTUBHOM (pru3nuecKkoil KyabTypoil U COPTOM;

—  OCYIIECTBJIATb TBOPYECKOE COTPYIHHUYECTBO B KOJUJIEKTUBHBIX (opMax 3aHATHI
¢bu3nuecKoil KylnbTypoil U CIIOPTOM.

Bnaoems:

— cmocobaMu obecrieueHus yCIoBUi Ui HanOoJiee MOJIHOTO YCTPpaHEHHs OTpaHUYeHUN
KHU3HEIEATEIIbHOCTH, BBI3BAHHBIX HApyIIEHHEM WM BPeMEHHOW yTparoil ¢pyHKUMH opraHuzMa
YeJI0BEKa;

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

— JIOJDKHBIM  ypOBHEM  (PU3WYECKOM  MOJATOTOBICHHOCTH, HEOOXOIUMBIM ISt
KayeCTBEHHOI'0 YCBOCHHUS NMPO(ECCHOHAIBHBIX YMEHHUI 1 HaBBIKOB B IIpoliecce 00yUeHus B BY3e,
JUis o0ecrieyeHusl IOJHOLIGHHOW COIUaNbHOW M MNPOQPEeCcCHOHATBHON esITeNbHOCTH TOCIHe
OKOHYaHUS y4eOHOTO 3aBEICHMUS;



—  TEeXHUYECKUMH M TAKTUYECKUMU HABBIKAMH B OJHOM M3 BUJOB CIIOPTA.
3. Kparkoe cofep:xaHue I CUUILIMHBI

Kypc nucuuminmnsl «JIeKTUBHbIE JUCHUILIMHBI 10 (PU3HYeCKOil KyJIbTYpe H CIOPTY»
«AnantuBHas Pusnyeckas KyJlbTypa U CIOPT» pealu3yeTcsl uepe3 BapHaTUBHBIA KOMIIOHEHT
(onexTuBHBIM Moaynb) 328 4acoB, B 3aueTHBIE EAMHULIBI HE TEPEBOAUTCA, SBISIETCA
00s13aTEIIbHBIM JJI51 HCTIOJIHEHUSI TIPU OYHOU (hopme 00YYeHUs..

Kypc nucuuniannel «j1eKTUBHBbIE U CHUIIMHBI 110 (PU3HYECKOH KYJIbTYpe H CIIOPTY»
«AnantuBHas Pusnueckas KyJbTypa U CIOPT» 3aKaHYMBAETCS 3a4€TOM B KOHLE KayKIOTO
cemectpa. KOHTponp yclieBaéMOCTH CTYJEHTOB BEIETCS IO NPUHATON B YHUBEPCUTETE
pPEUTHHTOBOM  cUCTeMe, pa3pabOTaHHOW  CHENHMAIbHO JJIs  CTYACHTOB  CIIEHUAIBLHOTO
MEIULUHCKOTO OTJAECICHHUS.

[Iporpamma paccuuTaHa Ha U3y4EHHE JUCUUIUIMHBI B TEUEHUE ILIECTU CEMECTPOB H
MpeJoiaraet, 4To o0yJarmuecs UMEIOT TEOPETUUECKYIO TIOJTOTOBKY B 00JaCTU AUCHIUITIIMHBI
«AnantuBHas Ouzndeckas KyJabTypa U CIOPT.

IIpakTHyeckue 3aHATUSA

[IpakTiueckuii pas3ien mporpaMMbl peaau3yeTcs Ha yueOHO-TPEHUPOBOYHBIX 3aHATUSAX B
y4eOHBIX TpYIIax CIENUATBHOTO METUIIMHCKOTO OTHENICHHs 10 aJanTUBHOW (u3mueckon
KYJIbTYPE€ WM 110 BBIOPAHHBIM BUAAM CIIOPTA.

[IpakTuyeckue 3aHATHS I[OMOTAIOT BOCCTAHOBHUTH OCTaBIIMECS IOcie OOJEe3HU WIH
TpaBMbl (DYHKIMH OpraHu3Ma, MPUOOPECTH OMBIT TBOPUYECKOW MPAKTHUUECKOH AESITeIbHOCTH,
pPa3BUTh CAMOCTOSATEIHHOCTH B a/IalITUBHOM (PM3MUYECKOM KYJIbTYpe U CIIOPTE B LIEISIX TOCTHKEHUS
(U3HYECKOTO COBEPIICHCTBA, IOBBIIIAIOT YPOBEHb (YHKIMOHAIBHBIX U JIBUTATEIHHBIX
CIOCOOHOCTEH, HAallpaBIeHHO (OPMUPYIOT KayecTBa U CBOMCTBA IMYHOCTH.

[IpakTueckuil paszmen BkJIOYaeT B ceOs Mojapaszenbl: MO adanTUBHOW (PU3MYEecKOn
kynbrype (ADK) u cnienmanbHoli ¢puznyeckoit noaroroske (CPII).

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3uUpYyIOTCA HAa  IIUPOKOM  HCIIOJNIb30BAHHUU
TEOPETUYECKUX 3HAHWM M METOAMYECKUX YMEHMI, Ha MPUMEHEHHH Pa3HOOOPa3HBIX CPEJCTB,
METOJIOB aJaNTUBHONU (PU3NYECKON KYIbTYphl, KOMILIEKCOB MEPOTPUATHH MO MPEAYIPEHKACHUIO
MPOTPECCUPOBAHKS OCHOBHOTO 3a00JIEBaHUSI OpraHu3Ma Jull ¢ (PU3NYECKUMH OTKJIOHEHUSIMHU B
COCTOSIHUM 3JI0POBBS.

VYnaensercs BHHUMaHuE BOIpOCaM MPOBEACHUSI COPEBHOBAHUU (IIpaBHUJia COPEBHOBAHMIA,
cucTeMa po3bITpHILIEH, ompenesneHue nobdeaurteneif, o0opynoBaHME M HWHBEHTaph) B pas3pese
BOJIOHTEPCKOI'O JIBUKEHHS.

KpurepreMm ycrneurHocTH OCBOCHHUsI y4eOHOTO MaTepHaia SBJISIETCS SKCIEepTHasl OLEHKa
IpenoJiaBaTessi, YUUTHIBAIOILAS pecyiApHOCb Noceujenus 00A3amenbHblX Y4eOHbIX 3aHAmULL,
BBIMIOJTHEHHE YCTAHOBJIEHHBIX Ha JIaHHBI CEMeCTp KOHTPOJbHBIX HOPMAaTHUBOB (TECTOB)
CHeUalbHOM (U3NYECKOM M CIIOPTUBHO-TEXHUYECKOM IMOATOTOBKU MJISi OTIEIbHBIX TPYIII
Pa3IMYHON CIIOPTUBHOM HAIPABJICHHOCTH.

4. O0beM yueOHOI JUCUMIIIIMHBI (BAPUATUBHBIM KOMIIOHEHT)

Bun yuebHoit paboTbl CemecTpbl




B | | 1 v Vv Vi
aKageM.
yacax
OO01mast TPyA0eMKOCTh THCIUIIJIHHBI 110 328
y4eOHOMY IIaAHY
AyIUTOPHBIE 3aHATHS: 328 32 66 66 66 66 32
IIpakTHyeckne 3aHATHSA
328 32 66 66 66 66 32
BI/IH HUTOroOBOI'0 KOHTPOHH: 3auer 3auer 3auer 3auer 3ayer 3auyer
3a4deT / IK3aMeH
AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«OcHoBBI MeHeq:KMeHTa 1 MapkeTuHra» (b1.B./IB.1.1)
1. Heap AUMCHUMIVIMHBI — TIONyYE€HUE CHUCTEMBl 3HAHUH O 3aKOHOMEPHOCTSX

(YHKIIMOHUPOBAHUSI MPENNpPUATHS B 00JACTM MEHEIPKMEHTa M MAapKETUHIa; W3Yy4YeHHE
OpPraHU3aIMOHHON CTPYKTYPBI NPeanpUsITUs, (POPMBI U METO/IbI YIIPABICHUS UM.

2. B pe3yjbTare u3yyeHHus THCHUILTHHBI 00y4Yaouiics Mo mporpaMmme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams cnepytoumu  obmekynbTypabiMia  (OK) u mpodeccuonansubivu  (11K)
KOMIICTCHITHSIMHU:

- HCHOJIb30BaTh OCHOBBI 5KOHOMUYECKHUX 3HAHUH B Pa3IUUHBIX cepax )KU3HEAEITeTbHOCTH
(OK-3);

- TOTOBHOCTb IPUMEHATh aHAIUTUYECKUE W YUCIICHHBIE METOABI PEIIECHUS MOCTABIECHHBIX
3a/1a4, HCIHOJIb30BAaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOTUH, NMPOBOJUTH O00pabOTKY
UHPOpPMALlMM  C  HUCMOJb30BAaHUEM  MPHUKIAJAHBIX  NPOTPAMMHBIX  CPEIACTB  c(epbl
npoeccuoHaNbHOM AESITETbHOCTH, UCII0JIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JTAHHBIX B CBOEH npodeccuoHalbHOM 00JacTH, MakeThl MPUKIAJHBIX MPOrpaMM I pacyera
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus (I1K-2);

- HCIOJb30BaTh HOPMATUBHBIE JOKYMEHTHI 10 KaYECTBY, CTAHAAPTU3ALNN U CEpTHPUKALIUN
MPOAYKTOB U MX M3JENNH, 3JIEMEHThl 3KOHOMHUYECKOI'0 aHaJli3a B MPAKTUYECKON AESITeTbHOCTU
(TK-3);

- CHOCOOHOCTh TPUHUMATh KOHKPETHbIE TEXHMUECKHE pELIeHUs Npu pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHH € ydeToM
9KOJIOTMYECKUX TOCHeACTBII ux npumenenui (ITK-4).

3nams:

- TEOPETHUYECKHE OCHOBBI U METOBI BRIPAOOTKH IIeJIeH U CTpaTeruu Ou3Heca;
- TMPUHLMIBL TOJATOTOBKM JOKYMEHTAIlMM [UIsl CO3JaHUS CHCTEMbl MEHEIKMEHTa
MIPEATPUSITHS;
- METOJbl U TEXHOJIOTUU MPUHSITHUS U peaTnu3aliy YIIPaBICHYECKUX PEIICHUN.
Ymemn:

- TNPHUHHUMATh YIIPABICHYECKNE PEIICHMUS;



cobupath, 00padaTHIBaTh U UCIOIB30BAThH YIPABICHUECKYIO HH(POPMAIIHIO;
pacnpesienaTs 00I3aHHOCTH M OTBETCTBEHHOCTb.
Braoemw:

METOJAaMH PYKOBOZCTBA IIEPCOHAIIOM;
UHCTpYMEHTaMH 3(PPEKTUBHOTO YIPaABICHUS MPEATIPUITHEM.

3. Kparkoe conep:xanue TuCHHIITAHBI
Mooynw 1. OcHosbl ynpagnenus npeonpusimuem

Beenenue. [Ipeamer, meTon u copepxanue nucuurinibl. Teopus ynpasiaeHus. CylnHoCTh
U conepkanue ynpapieHus. OcHoBHble TOHITHS 3PQexkTuBHOCTH ympasieHus. Crnenuduka
YIPaBICHYECKON JESATeIbHOCTH, COBPEMEHHBIE MPOOJIEMBI YIIPAaBICHUS. 3aKOHOMEPHOCTH U
npuHIUIE! yrpaBieHusi. CyObeKTUBHBIE U OOBEKTUBHBIC (DakTOphl B ympamienun. Cucrema
yIpaBlIeHUS TpeanpusTieM U ee cTpykrypa. Onenka 3@dekTuBHOCTH yrnpaBieHus. [loHsarue
CUCTEMBI YIIPABIICHUs, pacupe/esieHne (yHKINA, TOJTHOMOYHA U OTBETCTBEHHOCTH. [IpHHIIHITEI
MOCTPOEHUs CHCTeMbl ymopaBieHUs. LleHTpanuzauus ¢ JA€LEHTpaIu3alus YIpaBICHUS.
[enerupoBanue MNOJHOMOYMK B TMpoleccax ynpasieHud. OpraHu3alioHHas CTPYKTypa
npennpusTas 1 uX Buabl. [Tokazarenu 3pPeKTHBHOCTH yIIpaBICHHUS.

Mooynb 2. Ocnosbl meneddcmenma

Henu B cucreme ynpasnenusi. Pazpaborka crpateruili U maHoB opranuszanuu. Llenu u
LeNenoNaraHie B yrpaBieHUU. Ponb L€ B OpraHu3aliMM U OCYHIECTBIIEHHUU IPOLIECCOB
yrnpaBneHus, kinaccudukamus nenei. [locrpoenne nepeBa mneneit. Coueranue pasHooOpasus
nened u ¢GyHkuuid MeHemkMenTta. Cucrema ympaBieHust mno uensiM. CTparteruss U TakTUKa
ynpapneHus. CylHOCTb, IPUHIUIBI K METOABI IIaHupoBaHus. [Iporiecc BbIpabOTKH CTpaTEeTruu.
@opMBI TEKYLIETO IUIAHUPOBaHUS. TexHoNMorus pa3paboTKU U TMPUHATHS YIPABICHUECKUX
pemenuii. PazpaboTka ynpasnenuyeckux peueHuil. [lonstue u knaccudukanus ynpaBieHUECKHX
pelleHni, OCHOBOIIOJIATAIOIINE JJIEMEHTH JEATEIbHOCTH, YCIOBUS M KPUTEPUU TMPUHATHUS
pelIeHuii, TMpolecc W MOJECNM HNPUHATUS  YIPABIECHUYECKUX pEUIeHUH, peanu3anus
yIpaBJIeHUYECKUX pelieHuil. Bnacte B cucreme ynpasienus. JIuaepcTBo U CTUIb YIIpaBICHUS.
OTHOLIEHUS BJIACTU B CHUCTEME yrnpaBiieHUs. [[oHsITHE U TUTIONIOTUS BIACTH; BIIACTh U aBTOPUTET
MeHekepa. VICTOYHMKM BacTH B YNPAaBICHUM OpraHM3allMel; MapTHEPCTBO B Ipolieccax
MeHeKkMeHTa. JlugepetBo U ctunb ymnpaBieHus. Ilporeccsl GopmupoBaHuss U OCHOBHBIE
COCTaBISIONIUE JTUJAEpCcTBA. MOTHBAIIMOHHBIE OCHOBBI YIpaBieHUS W KOHGIMKTHL ['pymnmoBas
JUHAMHUKA U KOH(JIUKTEHI.

Mooyne 3. Ocnoebl mapkemunea.

MapKkeTUHI Kak CHUCTEMa YIPaBIEHUS, PETYJIMPOBaHUS M W3ydeHHs pblHKA. lloHATne
MapkeThHra. [IporcxoxxaeHue u CylHoCTbh MApKETUHTa, IENU MapKeTUHra. OCHOBHBIE IPU3HAKU
MapKETHUHIOBOro CTWis ynpasieHusa. Konuenmuu mapkeruHra. OCHOBHBIE BHIbI MapKETHHIA.
MapxketunroBas cpena. Kommiekc MapkeTtuHra. OCHOBHBIE MapKETHHIOBBIE WHCTPYMEHTBHI.
Copneprkanue 1 poliecc yrpasiieHust MapkeTHHroM. OCHOBHbIE (YHKIIMU MapKeTuHra. ToBapHas,
LIEHOBasl, COBITOBAsI U KOMMYHHUKAIIMOHHAs MOJUTUKU (upmbl. ToBapHbie cTpaTeruu. PazpaboTka
HOBBIX TOBapoOB.

4. O0beM y4eOHOH JUCIUIIMHBI



B 3auernsix | B akagem.

Bunast yueOHoli paboThI CAMHIHax qacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2 72
AyIuTOPHBIE 3aHITHS: 0,89 32
Jlexuun (Jlek) 0,445 16
[Tpaktuyeckue 3ausatus (I13) 0,445 16
CamocrositesbHas padora (CP): 1,11 40
BuJ HTOroBOro KOHTPOJIA: 3a4eT - -

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«OCHOBBI TEXHMYECKOI'0 peryJiJMpoBaHus U ynpasJieHus kauyecrsom» (b1.B./1B.1.2)

1. Hesp AMCHUIIMHBI - HAYYUTh CTYJEHTOB PUMEHATH KOHTPOJIbHO-U3MEPUTEIBHYIO U
UCIBITATEIIBHYI0O TEXHHUKY, METOJAM M CpEACTBAM TEXHUYECKOIO PETYIMPOBAHMS, METOJAM
KOHTPOJISI ~ KayecTBa  BBITYCKAEMOW  NPOAYKIHH, PECcCypco- H  IHEProcOepekeHUIO
TEXHOJIOTMYECKUX IIPOLIECCOB C HCIIOJIB30BAHUEM CTAHAAPTHBIX METOAO0B, COBPEMEHHBIM
CHUCTEMaM YIIPABJICHUS Ka4ECTBOM.

2. B pe3yjbTare u3yyeHus JUCHUIIUHBI 00yUYalomumiicsi Mo mporpaMmme
0akaJjiaBpUaTa J0JIKeH:

Obnadams cnepyromumu odmenpodeccuonanbabiMu (OIIK) u mpodeccruonanbHbIMU
(ITK) xoMneTeHIIUSAMU:

- HCIOJB30BATh OCHOBBI 9KOHOMUYECKHX 3HAHUH B Pa3INYHBIX chepax KU3HEACSITeITLHOCTH
(OK-3);

- TOTOBHOCTH NPHMEHSTh AHATUTUYECKHE U YMCICHHBIE METOJbI PEIICHHs TOCTABICHHBIX
3aja4, MCIOJb30BaTh COBPEMEHHBbIE HH()OPMAIIMOHHBIE TEXHOJOIUWH, MPOBOAUTH 00pabOTKY
UHPOpPMALIMM  C  HUCMOJB30BAHUEM  MPHUKIAJAHBIX  TPOTPAMMHBIX  CpPencTB  chepsl
npodecCHOHATIBLHOMN JesITeNbHOCTH, UCIOIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOIOTUH U 0a3bl
JAHHBIX B CBOEH NMpo(decCHOHAIBHOW 00JacTH, MAaKeThl MPUKJIAIHBIX MPOTPaMM IS pacyera
TEXHOJIOTMYECKHUX napameTpoB obopynosanus (ITK-2);

- HCIOJB30BaTh HOPMATHUBHBIE JOKYMEHTHI 10 Ka4€CTBY, CTAHAAPTH3AIMH M CEPTHPUKAIIN
IPOAYKTOB M UX W3JENINH, FIIEMEHThl SKOHOMHUYECKOT0 aHaJIM3a B MPAKTHYECKON J1eATEIbHOCTH
(TIK-3);

- CIIOCOOHOCTh TPUHUMATh KOHKPETHBIE TEXHWYECKHE peIIeHUus MpH pa3paboTke
TEXHOJIOTHYECKUX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJIOTHH C Y4EeTOM
DKOJIOTHYECKUX MOCeNCcTBUI ux npumenenuit (ITK-4).

3HAMb!

3aKOHOJATEIbHBIE W HOPMAaTHBHO IIPAaBOBBIE AaKThl, METOJMYECKHE MaTepHalbl 10—
TEXHUYECKOMY PEryJIUPOBAHUIO;



NEPCICKTUBBI TCXHHUYCCKOI'0 Pa3BUTUA U OCOOCHHOCTH JACATCIIBHOCTH opraHmauHﬁ,
KOMIICTCHTHEBIX Ha SaKOHOHaTGHLHO-HpaBOBOﬁ OCHOBE B 00J1aCTH TEXHUYECKOTO PEryjinpoBaHus;
OCHOBBI TEXHUYCCKOT'O PETYJIIMPOBAHNA,

ymemy:

MPUMEHSATh METO/IbI ¥ IPUHLIMIIBI CTAHAAPTH3AIMN IPU pa3paboTKe CTaHIAPTOB U APYTHX
HOPMAaTHBHBIX JOKYMEHTOB;

IIpOBOAUTDH MMOATBCPIKIACHUC COOTBETCTBHA IMPpOAYKIHNH, IIponIeCCcoB n yciyr
MNpEaABABIACMBIM Tpe6OBaHI/ISIM;

IIPHUMEHATH METOJbI KOHTPOJIA U YIIPABJICHUA KaYECTBOM;
AHAJIM3UPOBATH JAHHBIC O KAUYCCTBC MMPOAYKIHUU U ONIPCACIATD MPUYNHBL 6pa1<a;

HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH IS IUIAHUPOBAHMS U IIPOBEIECHUS PabOT— 1O
TEXHUYECKOMY PEryJIUpPOBaHUIO;

8naoemo:.
HaBBIKaMH MCTIOJIh30BAHUS OCHOBHBIX HHCTPYMEHTOB YIIPABJICHUS KAYECTBOM;

HaBbIKaMH O(I)OpMJ'IeHI/IH pPE3yIbTaTOB HCIIBITAHUHA | MNpUHATHUA COOTBETCTBYIOIIHX
peH.IeHPIﬁ; HaBbIKaMH O(I)OpMJICHI/IH HOpM&THBHO-TCXHH‘lGCKOﬁ AOKYMCHTAIUH.

3. KpaTtkoe cogep:xaHue TUCHHUILIHHBI
MO/JVIJIb 1.
1.1 Beenenue. 3akoH PD «O TeXHUYECKOM peryIUupOBAHUN.

Mepbl TEXHHYECKOTO pETyJIHpPOBAaHHWs, OCHOBAaHHBIE Ha 3aKOHOJATEIhCTBE 00
OTBETCTBEHHOCTH 3a KaueCTBO W 0€30MacHOCTh MOCTaBIsIEMON MPOAYKIHH («3aKOH O 3aIluTe
[paB MOTpeOUTENEH»).

1.2 HCOTBpaTI/IMOCTI) OTBCTCTBCHHOCTH HU3IOTOBUTCIA W OpraHu3aliiu B LICIH
«U3TOTOBUTCIIb- IIPOAAaBCII- l'IOTpe6I/ITeJ'IL)).

JlobpokauecTBeHHass npoaykuus. VckaxkeHHas uHpopmanus o0  (HaKTHYECKHX
xapakTepucTukax npoaykiuu. danscudunupoBanHas npoaykius. OTBETCTBEHHOCTh MPOJaBIa
Y U3FOTOBUTEIIS.

1.3 [loka3aTenbcTBO JOOPOKAUECTBEHHOCTH peaTn3yeMOil MPOIYKIMH HU3FOTOBUTEIIEM.
CBs13b MeX/1y HATMUUEM JieeKTa U BEIMYMHON yiepoa.

KauecTBeHHast mpoayKus-ycioBie BbDKUBAaHUS (GUPM B KOHKYPEHTHOI Oopb0e.

1.4. TexHuuyeckoe peryJupoBaHHE, OCYLIECTBISIEMOE TOCYJapCcTBOM B 00JacTH
0€30MacCHOCTH MPOAYKTOB. TeXHHUUECKUE perJaMeHThl U OL[eHKa COOTBETCTBUSI.

Bunpl Texundeckux pernamentoB. Conep)kaHue TEXHHYECKUX perinameHTtoB. [IpaBuia
HOCTPOCHUSL.



1.5. ®opMBI TEXHUYECKOTO PETYINPOBAHHUS.

CranpapTuzanus, NOATBEPKICHHE COOTBETCTBUSI, TOCYJAPCTBEHHBIN KOHTPOJb U HAI30D,
aKKpeaUTAaIUs.

3akoH «O cTaHAapTU3ALMN»
1.6. Akkpenutanus Kak popMa rocyJapcTBEHHOTO TEXHHYECKOTO PEryJIupOBaHUS.

Henn u nOpUHOMIBI aKKpEAUTAUHMUA. AKKpEOUTAlMs OPraHoB MO CepTUPHUKAIUN U
UCTIBITaTeNbHBIX  Jaboparopuil. CepTUUKAIMOHHBIE HCIBITAHUS TPU  AKKPEAUTAIHU.
3apyOexHasi akKpeauTalus.

1.7. Mepsl, npeaycMaTPUBAIOIINE HCIIOJIB30BAaHUE JOOPOBOJBHBIX CTaHAAPTOB U
JIOOpOBOJIBLHOM cepTH(UKALINY.

KauectBo mponykmuu. Ilokazarenn kadecTBa W MeTONIbl UX oreHkH OOyueHue u
WH(pOpMUPOBAHUE TTOTPEOUTEIICH.

1.8. TIpuHIUTIBL U (POPMBI IOATBEPKACHHUS COOTBETCTBUS.

MOJZIYJIb 2
2.1 MGTOI[I/ILICCKI/Ie OCHOBEI YIIPABJICHHS Ka4CCTBOM.

OcCHOBHbBIE KAaTeropuum M IOHATUS YIpaBieHUs KadecTBOM. Mcrtopus pasBurus
TEOPHH U MPAKTUKH B o0sacTH ynpasieHus kauectBoM. Konnenuus TQM. IToka3arenu kauectsa
U METO/bl UX OLeHKU. OpraHu3alloHHO-METOAMYECKHE MPUHLUIBI 00ECIeYeHnss KayecTBa U
YIIPABJICHUS KAYECTBOM.

2.2 OCHOBHBIE 3JIEMEHTHI 00€eCIIeYeHUs KauecTBa

Crangaptuzanus B YIOpaBICHUH KadecTBOM. MeEXIyHapoaHas CTaHJapTHU3AIIMs.
Crannpaptsl cepuii 9000, 14000,22000. CoBpeMeHHBIE MOJIENH YITPaBICHUS KaueCTBOM.

2.3 MeTpOJIOFI/I‘leCKOe o0OecrnieueHre KauecTBa MNpoaAYKIIUH

2.4 Cepruduxanus B ynpaBJIeHUH KaYeCTBOM

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3agernsix | B akanem.
Bunael yue6HOI paboThI CAMHIHAX yacax
O0mas TpPyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyIUTOPHbIE 3aAHSITHS: 0,89 32
Jlexmm (Jlek) 0,445 16
[Mpaktnyeckue 3anstus (I13) 0,445 16




CamocrositesbHas padora (CP): 1,11 40

Bua konTpoJif: 3auer - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Bbruucanrenbnas matematuka» (b1.B./1B.2.1)

1. esab IMCHUILUIMHBI - HAYYUTh CTYJCHTOB TEOPETUYCCKUM 3HAHUSM M IMPAKTHUECKUM
YMEHUSIM U HaBbIKaM HCIIOJIb30BaHHSI COBPEMEHHBIX MAaTEeMaTHYECKUX METOJIOB C TPUMEHEHHEM
nakera waremarudeckux mnporpamMm MATLAB nana pemieHuss mmpokoro Kpyra 3aaad
BBIYMCIIUTEILHON MaTeMaTHKU.

Llenpio HACTOSMIETO Kypca SBISETCS OOy4YeHHE CIIyIIaTeNell COBPEMEHHBIM METOJlaM
pacueToB, pacueTHBIX MCCIEAOBAHUMN, aHAIN3a, ONITUMU3AIMHA TIPOIECCOB MHKEHEPHBIX 3a7a4 C
HCITOJIb30BaHUEM ITaKeTa MaTemMaTudeckux nporpamm MATLAB

2. B pe3yabraTre wu3yuyeHus JUCHUILUIMHBI O0y4YawUIUiicsi 1O MNporpamme
0akajaBpHUaTa q0JIKeH:

Obnaoams crnenyromumu npopeccuonansubiMu (I1K) komnereHuusamu:

— CIIOCOOHOCTBIO MTPOBOJUTH AHAINU3 CHIPhS, MATEPUAIIOB U TOTOBOW MPOAYKIIUHU, OCYHIECTBIAThH
oleHKy pe3yabTatoB ananu3a (I1K-10);

— CIIOCOOHOCTh TUIAHUPOBAaTh M TIPOBOJUTH (PU3UYECKHE W XUMHYECKHE  OKCIECPUMEHTHI,
MPOBOANTE O00pPabOTKY WX PE3yIbTATOB M OICHHBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
YCTaHABJIMBATH TPAHULIBI UX MPUMEHEHHS, TPUMEHITh METOAbl MATEMATHYECKOIO aHaln3a M
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMeHTanbHOro uccneaoBanus (ITK-16).

3HAmMbs.

— NPUHIUIIBI ~ [PUMEHEHUS  METOAOJOTMM  KOMIBIOTEPHOTO  MOJEIMPOBAHUS  IIpU
ABTOMATU3UPOBAHHOM MPOCKTUPOBAHUM WU KOMIBIOTEPHOM YIPABICHHUM XUMHYECKHUMH
MPOU3BOJICTBAMU. (PU3UKO-XUMUYECKHE U XUMHKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH
MPOTEKAaHUS TIPOLIECCOB HM3MEHEHMsI arperaTHOTO COCTOSIHUSL Mapo(Ta30)->KUIKOCTHBIX
CHUCTEM, PEAKTOPHBIX IIPOLECCOB M OCHOBHBIX IIPOLECCOB PAa3JEIICHUs XUMHUYECKON
TEXHOJIOTHH;

— METOJbI U AJITOPUTMBI KOMITBIOTEPHOTO MOJIEJIMPOBAHUS OCHOBHBIX IIPOLIECCOB XUMUYECKOU
TEXHOJIOTUHU U TEXHOJIOTUYECKUX CXEM XMMUYECKUX IIPOU3BO/ICTB;

— MPUHIUIBI TOPUMEHEHUS METOAOJIOTMU KOMIIBIOTEPHOTO MOJEIUPOBAHUS  XHUMHUKO-
TEXHOJIOTUYECKUX  IPOLIECCOB  NPH  aBTOMAaTU3UPOBAHHOM  INIPOEKTUPOBAHUU U
KOMIBIOTEPHOM YNPABIECHUH XUMUYECKUMHU MMPOU3BOACTBAMM.

ymemy:

— pemiath 3aJadd KOMIIBIOTEPHOTO MOJEIMPOBAHUSA MPOIECCOB Mapo(ra3o)-KUIKOCTHBIX
paBHOBECHIA, aOCOPOIIMH, TUCTHIUISINN, PEKTU(PUKAIIMA U KUJAKOCTHON SKCTPAKIIUHT;

— MPUMCHSTH TOJIYYECHHBIC 3HAHUS TMPH PEHICHHH MPAKTHYECKUX 3a]ad KOMITbIOTEPHOTO
MO/ICJIMPOBAHUS] OCHOBHBIX MPOIIECCOB XUMHUYECKOM TEXHOJIOTUU U TEXHOJIOTHYECKHX CXEM
XUMHAYECKHUX POU3BOICTB.

61a0emb:



— METOJaMH NPUMEHEHUS CTaHJAPTHBIX NakeToB npukiaaaHsix nporpamm (IIIIIT) n nmakeros
Mozaemupyroux nmporpamm (ITMIT) ayist MonenupoBaHusi OCHOBHBIX ITPOIIECCOB XUMUYECKON
TCXHOJIOTUU U TCXHOJIOT'MYCCKUX CXEM XUMHUUYCCKUX IMTPOU3BOJACTB.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Beenenue. Ilenmn wu 3amaun  kypca. Kparkuii HMCTOpHYECKMI OYEpK PAa3BUTHSL
OTEUYECTBEHHON U 3apyOEKHOI BBIYMCINTENbHON MareMaTuku. OCHOBHBIE 3Tallbl pa3paboOTKU U
peaM3anyy aJropuTMOB Ha KOMITBIOTEpAX.

Moayas 1. BeluuciaurenbHass maremMaruka. OCHOBHbIE 3Tanbl: pa3padoTrka u
peasin3anus aJropuTMOB Ha KoMIbIOTepax. Cucrema komnbrTepHOoil MaTemMaTuku (CKM)
MATLAB nuis pemieHus 32124 BbIYUCIUTENbHON MaTeMAaTHKH.

Tema 1.1. Co3znanme M-mporpaMMm M OCHOBHBIE oOIlepaTopbl M-s3plka IpoOrpaMMHUpPOBaHUs
MATLAB. Bapuantsl crpyktypsl nporpaMmm Ha MATLAB.

Opranuszanus padodero crona Desktop Layout;

Ocuousie onepanuu B Command Window;

Ocuosublie oneparun B Editor;

JIuHeHO opraHu30BaHHAs IporpaMMa (alIrOpUT™);

BerBneHust ¢ OgHUM YCIIOBHEM, HECKOJIBKHMH YCIOBUSIMH, BIJIO)KCHHBIC, CO CITHCKOM
ycnoBuit. if, switch; noruueckue onepauuu and, or, not;

. [{UKIIBI CO CUETYMKOM, C MPEAYCIOBHUEM, C TMOCTYCIOBHEM, C MPEPHIBAHUEM ITOJIHBIM U
MPEPHIBAHMEM YaCTUIHBIM, C 33JJAHHBIM IIarOM CUETYHKA, C OTJACITBHBIM OTCUETOM HTEpaIuii; for,
while, break, continue; ¢ Bb130BOM (pyHKIIHIA; ¢ 1UanoroM c nojis3oBaTteneM B Command Window
U B CIICIUAJIbHBIX JIHAJIOrOBBIX OKHAX;

Tema 1.2 CranmapTHble B HeCTaHIAPTHBIE QYHKIMH M-sI3bIKa MPOTPAMMHUPOBAHKS U OCHOBHBIC
pemarenu (solvers) MATLAB.

OyHKuMM ¢ rpaduyecKuM BBIBOJOM pe3ynbTaToB; plot, subplot, surf, mesh, polar;
@OYHKIMH € YUCITOBBIM BbIBOJIOM pe3ynbTraroB B Command Window;

OyHKIUY ¢ 3aITUCHIO PE3yIbTATOB B (haii;

@OyHKIUY, BIOXEHHBIE B TTIABHYIO ()YHKIIHIO;

OyHKIUH ¢ IEPEMEHHBIM YHCIIOM apryMEHTOB;

@OyHKITUH, BBI3BIBAOIIHE APYTYIO (PYHKINIO, UMSI KOTOPOH MepelaHo KaK apryMeHT;
Monayab 2. Bektopsl 1 MaTpuibl. CHCTeMa JIMHEHHBIX aJredpanyecKux ypaBHeHHUii
(CJIAY).

Tema 2.1. OOpaTHas maTpuiia. Y MHOXKEHUE MATPHLL.

Omnepatop inv;

Omnepatopsr strcat, int2str, num2str;
Omeparops! length, min, max, mean, sort;
Omeparops! dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparopsl Size, det, trace, norm;

Tema 2.2. Meton ['aycca. MeToa npocThIX UTEpALIHil.

. Oneparopsi linsolve, rank, eig;
Tema 2.3. O0ycinoBIE€HHOCTh CUCTEMBI. YHNCII0 00YCI0BIEHHOCTH.

o Omneparops! cond, rcond;



Moayasb 3. O0padoTka pe3yJibTaTOB M3MePeHUs OAHOH BeJuduHbl. [Ipudaunxenune
GyHkumnu

Tema 3.1. Kputepuii CTbrojieHTA.

. Omneparopsi polyfit, polyval,
Tema 3.2. Annpokcumanus.

. Omnepatop Isqcurvefit;
Tema 3.3. UnTepnionsuus.

° Omneparopsr interpl, linear, spline, nearest;
Mopnyab 4. UncieHHOe HHTETPUPOBAHME

Tema 4.1. MeToabl NPIMOYTOJIbHUKOB

. OmnepaTopsl sum, mean;
Tema 4.2. Metozs! Tpaneuui

. Omnepatop trapz;
Tema 4.3. Meton Cumncona

o Omneparop quad, int;
Tewma 4.4. Meton Hetotona-Koteca 8 mopsika

. Omnepatop quads;
Monayas S. YpaBHeHHe € OAHUM HEU3BECTHbIM

Tema 5.1. Meron neneHus momnojaam

o Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeTon KacaTebHBIX

o Omnepatopsl roots, poly, fzero;
Mopnyasb 6. CucreMa HeJIMHEHHBIX YPaBHEHHUI

Tema 6.1. Meton HetoTona-Padcona

. Omneparopsr solve, diff, subs;
Tema 6.2. Metoa IpOCTHIX UTEPALIUH.

. Omnepatopst simplify, collect, pretty;
Monayas 7. OnHOMepHasi ONTUMM3ALUS

Tema 7.1 MeToibl OTHOMEPHOM ONTUMHU3ALUN

o Omneparops! fminbnd;
Moay.anb 8. MHOroMepHasi ONTUMM3ALMSA

Tema 8.1 MeToasl MHOTOMEPHOW ONITUMU3AIUN

. Omneparops! fminsearch, linprog, fmincon;
Mopnyas 9. {uddepenunanbHbie ypaBHEHHS

Tema 9.1 Metons! pemienus audepeHnrnaibHbIX YpaBHEHHH.

. Omneparops dsolve, diff;
3ak/rouyenue. 3aKJIIOYUTETbHAS JEKIHs M0 MOJABeIeHUI0 HTOr0B Kypca.



4. O0beM yueOHO# JUCUUIJIMHBI

Bunpl yueOHOI paboThI B 3auernbix | B akagem.
SAMHUIIAX
gacax

O0masi TPYA0eMKOCTh JAUCHUIUIMHBI MO0 y4YeOHOMY 3 108
IUIAHY

Konrakrhas padora (KP): 0,89 32
Jlaboparopusie 3anstus (JI3) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
CamocrosiTenbHOE U3YUYECHHE PA3/IeNIOB AUCITUILIMHBI 2,11 76
Buja koHTpOJISI: 3aUeT 3agerT

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«luckpernas marematuka» (b1.B.[1B.2.2)

1. eap IMCHUIVIMHBI - SBISETCS (OPMHUPOBAHUE Yy CTYIACHTOB CHCTEMBI OCHOBHBIX
HNOHATUHM, MCIONB3YEMBbIX [UIl TIIOCTPOEHHUS BAKHEHIIMX MaTeMaTH4eCKUX Mojeneil, u
MaTeMaTUYECKUX METOOB JUIsl ONMCAHUS Pa3JIMYHbIX [TPOLIECCOB.

2. B pe3yabTaTe M3y4yeHus AUCHUILUIMHBI 00y4aIOIIMiicA M0 MporpaMMe 6akajiappuara
JOJIZKEH:

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

— CIOCOOHOCTHIO TIPOBOANTH AHAIM3 CBHIPHsI, MATEPHAJIOB M TOTOBOM MPOIYKIMH, OCYIIECTBIISTH
OLICHKY pe3yiabraroB aHaiu3a ([TK-10);

- CIOCOOHOCTHIO TUIAHHPOBATH M TPOBOIUTH (U3NYECKHE M XUMHUYECKHE SKCIEPUMEHTHI,
IPOBOJIUTH OOpabOTKY MX pe3yabTaTOB M OLIEHMBATH MOTPELIHOCTH, BBIABUIaTh T'MIIOTE3BI U
YCTAaHABJIMBATh TPAHUIBI WX NPUMEHEHHUS, MPUMEHSITh METOABl MAaTEeMaTHYEeCKOTO aHalu3a U
MO/ICIIUPOBaHHUSI, TCOPETUIECKOTO U IKCIepUMeHTaIbHOTrO necnenoBanus (I1K-16).
3HAMb:
-OCHOBHBIE MOHATUS U METOJbl JUCKPETHONH MaTeMaTHKH, MaTeMaTHYECKUX METOJIOB peIICHUs
npohecCuOHANBHBIX 3a/1au.
ymems:
- IPUMEHATh MaTEMAaTUIECKUE METO/IbI IIPH PEIICHUH THITOBBIX MPO(EeCCHOHANBHBIX 3a/1a4.
enadems:
-METOJJaMH TIOCTPOCHHSI MAaTEeMaTHYeCKOM MOJIENH THIIOBBIX MPO(ECCHOHANBHBIX 3a1a4 |
coJiepKaTeIbHOM HHTEpIPETAllMK MOTYYEHHBIX pPe3yabTaToB.

3. Kparkoe cogep:kanue TuCUHIIUHBI:

4 CEMECTP

1. BBeaenue.
Ponp  guckperHoil MaTemMaTHKHM TNpu  pa3paboTKe M OAKCIUTyaTallud  XUMHUKO-
TEXHOJIOTUYECKUX CUCTEM.



2. DJieMeHThI TEOPUHM MHOKECTB M ajiredpanyecKue CTPYKTYpbl.

BBenenue B IUCKpETHYIO MaTeMaTHKYy. Poiib IMCKpETHOM MaTeMaTHKU MU pa3paboTKe U
9KCILTyaTallui XUMHKO-TEXHOJOTHYECKUX CUCTEM. MHOXKECTBa, OTHOILIEHUS U PYHKIMU. 3a1aHNe
MHO>KECTB U OCYIIECTBIIEHUE ornepanuii Hag HUMHU. CriocoObl 3aganus. Onepanuu o0beInHEHUS,
MIEPECEUCHUs, PAa3HOCTH, IOMNOJHEHUS U JEKapTOBa NPOU3BEACHUS. AKCHOMAaTHKa TEOpUHU
MHOkecTB. Anrebpa Kantopa. MunuMu3aius npeacraBieHnid MHOKeCTB. JluarpamMmmel Ditnepa-
Benna. bunapusie orHomenus. CriocoObl 3a1aHusi OMHApHBIX OTHOIIEHUH. CBOMCTBAa OMHAPHBIX
oTHouieHuid. PazOuenus. OTHOIIEHUST SKBUBAJICHTHOCTH M mopsaka. [IpencraBienue N-apHBIX
OTHOIIIEHUW OWHapHBIMH. Anrebpa otHormeHud. OyHkiuu. UHbEKIUs, CIOPBEKIMS U OUCKITHS.
Anrebpanueckue cTpykTyphl. [lomyrpymmbel. Monouasl. 'pynmbel. [loarpymmer. Hukaudyeckue
rpynnbl. 'pynmnel nmoactaHoBok. M3omopdusm rpynn. CMexHble KiIacchl IO MOATPYIIIE.
Hopmansnsie nenurenu. @akrop-rpynmnsl. Kosbla: onpeneneHus, CBOMCTBA, npumepsl. 11ois.

3. DJ1eMeHThI Teopuu rpagos.

I'padpr. 3amanue u xapakrepuctuku rpadoB. Buasr rpados. [loarpadsl. Matpuist
CMEKHOCTH 1 MHIMIeHTHOCTU. Crenenn BepmnH. Mapupyts! Llenu. Luknsl. PaccrosiHue mexny
BepwmHaMu. Jluamerp u paauyc rpada. YHapHele M OMHapHbIE omnepanuu Haja rpadami.
Hononnenue rpada. YnaaneHue M JoOaBieHUE BEpUIMH. YjaajieHue U jaoOaBieHue pedep.
Otoxnectsiienue BepmnH. Pacmemnnenne Bepma. O0bpeaunenue rpagos. [lepeceuenue rpagos.
Kommonentsr  cBsisHOocTH. Moctel. BepmmnaHas u  pebGepHas  CBsi3HOCTb. CBSI3BHOCTH
OpUEHTUPOBAaHHBIX TpadoB. AJIFOPUTM BBIUUCIECHUS CBSI3HOCTU. BHYTpEHHsS yCTOHYHMBOCTB.
BepmmaHoe uncio HezaBucuMocTH. PebepHoe uncio He3aBucuMocTu. BepmmHHoe u pedepHoe
nokpeiTie rpada. BHemHss ycroWuynBocTh. BepmmHHOE 1 pebepHOE UYHMCIO BHENIHEH
yctoitunBocTd. LUKiIbl 1 pa3pesnl. DinepoBsl HUKIBL. ['aMuIbTOHOBBI HUKIBL. [InanapHOCTh U
ykiagka rpagos. ['panu mimockoro rpada. Packpacka rpados. Xpomaruyeckoe yncio. ['umnoresa
yeTbIpex kpacok. JlepeBbs. Onpenenenus. CoiictBa. Teopema Kanu. dyHamenTanbHas cucreMma
ukioB. OCTOB HaMMEHBLIETO Beca. YNOpsAAOYEHHBIE JiepeBbsi. buHapHble nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

4, byaeBbl GpyHKIIHU.

Anre6pa noruku. bynessl pynkiuu. Croco6sl 3aganus. byneBsl pyHKIMM 0THOM U IBYX
NEPEMEHHBIX U UX cBoicTBa. @opMyiibl OyneBoil anreOpsl. OCHOBHBIE 3aKOHBI OyJIeBOM anreOphl.
OkBUBaJIEHTHOCTh (GopMmyi. Ilpunuun nBoiictBeHHOCTH. CoOBEplIEHHBIE AU3IBIOHKTUBHBIE U
COBEpUICHHbIE KOHBIOHKTHBHBIE HOpMaibHble (OpMbl. CHUCTEMBI 3JIEMEHTApPHBIX OYJIEBBIX
¢bynkuuii. OyHKIMOHATIBHO IOJIHBIE CHUCTEMBl 3JIEMEHTapHbIX OyneBbIx (yHKuil. ITpumeps
(GYHKIMOHAIBHO TMOJHBIX 0Oa3ucoB. Baxheilmmue 3amMKHyThle Kiacchl. Teopema o
GbyHKIMOHAIBHON MosHOTe. MuHHUMU3anus OyneBbiXx (QyHKiuil. CokpalieHHas, TYIHKOBas U
mMuHuUMaibHasg ¢opmbl. Kapter KapHo. Metox coueranuss uniekcoB u wmeron Kyaiina.
MuHMMHU3aIUs  KOHBIOHKTHUBHBIX HOpMalbHBIX (opM. OO030p NpUIOKEHUH JAUCKPETHOM
MaTteMaTHKu. PazpaboTka 3¢(eKTUBHOIO MaTeMaTHYeCKOro, MPOrpaMMHOr0, HH(HOPMAIIHOHHOTO
Y TEXHUYECKOTO 00eCIIeYeHHsI HA OCHOBE METOJIOB IUCKPETHOW MaTEMaTHKH.

5. Ucunciaenue BLICKA3bIBAaHUM.

BBenenue B maremarnueckyto JOTUKy. KpaTkue cBelleHUs U3 UCTOPUM MATEMAaTHUYECKOU
jgorukd. Ponmb MaTeMaTHyecKOoW JOTMKM TIpu pa3paboTKe U OIKCIUTyaTalldd XHMHKO-
TexHoyornueckux cucrem. dopmanbHble akcCMOMaTUYeCKUe cucTeMbl. CUMBOJIBI, BBIPAKEHUS,
dbopMmynsl, akcuoMbl. [IpaBuiio BbIBOIa, HETIOCPEICTBEHHOE CIIE/ICTBUE, BBIBOJI, TeopeMa. Jloruka
BbICKa3bIBaHMil. Jlorndyeckuii BbIBOI. Akcrombl. [IpaBuio modus ponens. Teopema AeayKIUU u
npaBwio  cwuioru3ma.  [lomHoTa ©W = HENpPOTMBOPEYMBOCTH. HE3aBUCMMOCTH  aKCHOM.
Pazpemnmocts Teopuun. [pyrue akcuomaruzauuu. I[IpoBepka BBIBOAMMOCTH C IOMOLIBIO



UCTUHHOCTHBIX Tabmui. CexBenumu ['eHrnena. Monens mupoB Kpunke. Meron pesomrornuit
Po6uncona. Meron knay3 Bonra. O6paTHsiii MeToq MaciioBa (6J1aronpusiTHIX HaOOpOB).

6. UcunciieHue NpeIuKaTOB M HEYeTKAaA JIOTHKA.

Jloruka mpeaukaToB. ABTOMATH3allUsl JIOTHUECKOro BbIBOAA. IlepemeHHble, QyHKIUH,
TEpMbl, IpEIUKaThl, KBAHTOPHI, (opMyabl. OO6macTs neiicTBus KBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE IlepeMeHHble. MIHTepnpeTanny, paBHOCHIBHOCT. Pacnio3HaBaHe 00IEe3HaYMMOCTH.
[Tpobnema pa3pemMMOCTH. AKCHOMBI M IpaBWJIa BbIBOAA HMCUMCIECHUS IpeaukaToB. Teopema
Jenykuud. HenpoTuBOpeuMBOCT M IIOJIHOTA. DBBIHECEHHME KBAHTOPOB M IIpeABapeHHas
HopMaiibHast popMma. CKyJIeMOBCKHE cTaHAapTHbIE GOpMbl. IpOPaHOBCKUI YHUBEPCYM U TEOpEMa
Opb6pana. [Togcranoka u ynudukanus. Meroa pe3onronuid U ero mojaHora. CTpaTeruu MeToaa
pezomonnid. Jlu3broHKTBI XopHa. IIpuHuumn sormdeckoro mnporpammupoBanus. Hederkue
MHOXkecTBa. Heuerkas snoruka. IlosBnenue m cyrb HedeTkocTH. PopManu3anysi HEYETKOCTH.
@OyHKIMS NpUHALIEKHOCTU. JIMHrBUCTHYecKass mnepeMeHHas. Omnepanuu HajJ HEYETKUMU
MHOXecTBaMu. Heuerkast apudmernka. Metoapl aedaszsudukammu. HeueTkue OTHOUICHHS.
CranpaptHble HeueTKue jorumdeckue omnepauuu. Hederkuil BbiBoA. CTeneHM UCTUHHOCTH U
CTEIEHH YBEPEHHOCTH. HedueTkuil aHanor Metoza pe3oItonui.

7. Koneynbie aBToMaThl, MalIMHbI Thropunra-Ilocra, cJio:KHOCTH BHIYUCICHUI.

DneMeHTHl Teopur aBTOMaTOB. [loHsATHE aBTOMaTHOTO MpeoOpa3zoBaHus UHPOPMALUU H
KOHe4yHoro aBromara. CriocoOsl 3a1aHust aBToMatoB. ABTomMatsl Munu u Mypa. [IporpamMmmuas u
anmnaparHas peaju3alys aBTOMAaTOB. DKBUBAJEHTHOCTh U MMHHUMHU3ALMs aBTOMATOB. MallnHbI
Teropunra-Ilocta. @opmanuzanusi MOHATUS AITOPHUTMA U (HOPMAIBHBIE MOJEITH aJTOPUTMOB.
Mamuna TeropuHra: onpeaeneHus, cBoiicTBa, rpadbl nepexonoB. Mammuna [locta. [Iporpammsl
st mammH.  [Ipobnema  pacnosznaBanus.  IIpoGnemMa  OCTaHOBKHM.  ANTOPUTMHYECKU
Hepaspemmble mpoosieMbl. COXKHOCTh alropuTMOB. Mepel cloXKHOCTH. BpemeHHas u
€MKOCTHasl CJIOXKHOCTb. ACHUMNTOTHYECKas CJIOKHOCTb, MOPAJOK CIIOKHOCTH, CJIOKHOCTh B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmsble 3anaun. HenerepMuHMpoBaHHAs MalluHa
Teropunra. Knaccel P 1 NP. NP-nonabie 3agaun. NP-nostHOTa po0s1eMbl BBITOTHUMOCTH (GopMyIT
JOTMKH BbICKa3biBaHMH. (OO030p mNpuiokeHW MaTeMmaTtudeckoil Jnoruku. HampasneHus
UCTOJIb30BAaHUS ammapaTa MaTeMaTHYecKoW JIOTHMKU B 3a/layax MpPaKTUYeCKOH HWH(POPMATHUKH.
Crnemudukanus ¢ BepuuUKaUs  OPOrpaMMHO-ANIAPATHBIX ~ MPOEKTOB,  JIOTMUYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUH, SI3bIKU OOIIEHNS HHTEIJIEKTYaJIbHbIX areHTOB.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B axanem.
Bubt yueGHON paboThI CAMHALAX yacax
OO0masi  TPyA0EMKOCTh JHCHHIUIMHBI 1O 3 108
y4eOHOMY IIaHY
AyIUTOPHBIE 3aHSITHS: 0,89 32
JlaGopatopus 0,89 32




CamocrositesbHas padora (CP): 2,11 76

Bug KOHTPOJIsA: 3a4€T - 3avyeT

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI

«OcHoBblI kBaHTOBOI xumun» (b1.B./1B.3.1)

1. leap aucuMnIMHbI:

JIOTUYECKH OPraHU30BAaHHOI'O O3HAKOMIJICHUS C OCHOBHBIMU IIOHATUSMH COBPEMEHHOMN
KBaHTOBOU XUMUHU;

M3y4YEHUs OCHOBHBIX KBAaHTOBO-XMMMYECKHUX METOJOB pacueTa CTPOEHUsS U CBOWCTB
XUMHYECKHX CHUCTEM;

O3HAaKOMJICHHUsI ¢ OCHOBHBIMU IIPEJICTABICHUSIMHU O XMMUYECKOM CBSA3HU U MEKMOJIEKYJIIIPHBIX
B3aMMOJCHCTBUAX;

O3HAaKOMJIEHHUSI C OCOOEHHOCTAMU XUMHUUYECKOH CBA3H, MEXXMOJIEKYIISIPHBIX B3aUMOAEHCTBUIMA
U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U IOJIMMEPOB;

HpI/IO6p€TCHI/I$I HaBBIKOB pa6OTI)I C OCHOBHBIMU KBAHTOBO-XMMHUUYCCKHMHU KOMIIBIOTCPHBIMU
IporpaMmmamu, UCIIOJIb3YEMbIMHU HaA ITPAKTUKCE.

2. B pe3yabTrare H3y4YeHHs] AUCHUILIMHBI 00y4yawuuiics Mo nmporpamme OakajaBpuara
JOJI2KeH:

Obaadams cnenyromumu npodeccuonansabive (I1K) komMneTeHIusIMHA:

TFOTOBHOCTh NPUMEHATh AHAIUTHUYECKUE M YHCIEHHbIE METOABl PELICHUs IOCTABIEHHBIX
3aJa4, MCIOJIb30BaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH, TIPOBOAUTE 00pabOTKY
UHPOpPMALlMM C  MCIOJB30BAaHMEM  IPUKIAJAHBIX IPOTPAMMHBIX  CPEACTB  Cdepsl
npoecCHOHANBHON NIeATENbHOCTH, UCIIONIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHH U
6a3bl aHHBIX B CBOEH MpodeccHoHanbHOM 007acTH, MaKeThl NPUKIAJHBIX MPOrpaMM JUIs
pacdera TEXHOJOTHYECKUX MapaMeTpoB obopynosanus (I[1K-2);

CIIOCOOHOCTh TUIAHUPOBAaTh W TPOBOAUTH (DM3MUECKHE U XHUMUYECKHUE DKCIEPHUMEHTHI,
MPOBOANTE 00pabOTKY WX Pe3yJbTATOB M OLIEHWBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI U
yCTaHABIMBATh TPAHUIIBI UX MIPUMEHEHUS, PUMEHSITh METOIbl MAaTEMAaTHUECKOTO aHaIHu3a U
MO/JICITUPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 HecieaoBanus (ITK-16).

3unamo:

OCHOBHBIE IIOJIO)KEHHSI KBAaHTOBOM XHMHUH, COBPEMEHHOM TEOPHUM XUMHMYECKOH CBS3U U
MEXMOJIEKYJIIPHOrO B3aUMOJICHCTBUS W TpPHUMEpPhl €€ NPUMEHEHHS K KOHKPETHBIM
XUMHYECKHM CHCTEMAaM;

NPUHLMIIBL  KOJIWYECTBEHHOW XapaKTepu3allud aTOMHOM U  JJIEKTPOHHOW CTPYKTYpbI
MOJIEKYJISIPHBIX CUCTEM U MOJINMEPOB;

OCHOBHBIC B3aMMOCBSI3M MEX/AY JJIEKTPOHHOW CTPYKTYpOH U (PHU3HMKO-XUMHUYECKUMHU
CBOMCTBaMHM BEILIECTB, JieXkalllie B OCHOBE YIIPaBJICHUS CBONCTBAMU;

BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHMUYECKHX PACUETHBIX METOIOB H
00JacTi UX NMPUMEHUMOCTH.
Ymems:

HpI/IMCHHTB KBAHTOBO-XHUMHUUYCCKHUEC IMOAXOABI U METOJAbI UIA pacuCTa, MHTCPHUPCTAIIUHU U

npeaAcKasaHus CTpOCHUSA U CBOICTB MOJICKYJIAPHBIX CUCTCM U ITOJIUMEPOB.



Braoems:
DNeMEeHTapHBIMUA HABBIKAMU MPUMEHEHHUSI KBAHTOBO-XUMHUYECKHX MOIX0I0B U METOJIOB
Y MHTEPIIPETALUN PE3YIbTATOB MIPH PEIICHUH MPAKTHYCCKUX TEXHOJIOTUYCCKUX 3a/1a4 U

CTaHAAPTHBIMU KBAHTOBO-XUMHUYCCKUMU KOMIIBIOTCPHBIMU ITPOTpaMMaMMU.

3. Kparkoe cogep:xanue TUCHMILIHHBI
Beenenue. [Ipeamer kBaHTOBOWM XUMHH. PoJib KBAHTOBOW XMMHUHU B ONHUCAHUU XUMHUUYECKUX
SABJICHUM U IIPOLECCOB. B3anMOCBA3b KIaCCUYECKON U KBAHTOBOM MOJEIIEH MOJIEKYIL.

Moayasb 1. O6mue npuHIKITE KBAHTOBON XUMHH
OcHOBHBIE MOJIOKEHUS KBAaHTOBOW MEXAaHMKHU. BapHallMOHHBIN METOJ HaXO0XKIE€HUS BOJIHOBBIX
¢ynkuunii. [IpubnrkeHne He3aBUCUMBIX YacTUll. MeTo ] caMOCOTIacoBaHHOTO TOJIS ISl aTOMOB.
[TpubnnxeHne HeHTPaIbHOro Mosd. ATOMHbIE OPOUTAIN U UX XapAKTEPUCTUKU.

OIIHOBHGKTPOHHBI@ 1 MHOT'O3JICKTPOHHBLIC BOJIHOBBIC (1)yHKIII/II/I M MCTOABI UX pacycTa.

AHTHCUMMETPUYHOCTh 3JICKTPOHHOW BONMHOBON (yHKiuu. CrnuH-opOurtanu. JlerepMuHAHT
Crnetitepa. Beenenne B Meroasl Xaptpu-®oka u Kona-Illoma, xumMuueckass  TpaKTOBKa
pe3yNbTaTOB. DIEKTPOHHbBIE KOHPUTypaIIUU aTOMOB C TOUKH 3PEHUS KBAHTOBOI XUMUHU.

Moayasb 2. MeToasl KBaHTOBON XUMHUH

[Mpubmmxenne bopra-OmnmenreliMepa, aanadaTHYecKuil MOTCHIMA U TIOHATHE MOJICKYISIPHON
cTpyktypbl. Metoasl Xaptpu-®oxka u Kona-Illsama ans monexynsl. [Ipubmmkenne MO JIKAO.
DneKTpoHHas Koppelsius. MeTo 1 KOH(GHUTypaImOHHOTO B3aUMOICHCTBUS. Teopusi BOSMYIIICHU.
Pacder sHepruu nucconvaniiy XMMUYECKUX CBSI3EH.

Hepapxust MeT0/10B KBaHTOBOM XuMuH. Heammnupudeckas kBaHToBasi XuMusi. bazucHeie QyHKIIUU
JUTSL HEOMITUPUUECKUX PacyeToB. ATOMHBIE 1 MOJIEKYIIsIpHbIE Oa3ucHbie HAaOOpHI. Ponb 6Ga3nucHBIX
byHKIIMI B omMcaHWM CBOMCTB Monekyn. [lomyammupuyeckue wmetoabl. BaneHnTHoe
NpUOJIMKEHUE. T-3JIeKTpoHHOe Tpubamxkenue. Merton Ilappuszepa-Ilomna-Ilappa. [Ipoctoii u
pacCIIMPEHHBIN METOABI XIOKKEIS.

TOYHOCTH KBAHTOBO-XUMUYECKHUX PACUETOB CBOMCTB MOJIEKYII.
Mopayasb 3. XuMuyeckasi CBA3b U MEXKMOJIEKYJIIPHbIE B3aUMOJEHCTBHS

OpOuTanbHast KapTUHA XUMUYECKOU CcBsi3U. KOHCTpYKTUBHAS U 1eCTPYKTHBHAS UHTEP(EpPEHIIUS
opbuTtaneii. MonexkynspHbele OpOUTaIN U UX CUMMETpUiiHas kiaccupukanus. KoppensunoHabie
JuarpamMmbl. DJEKTPOHHbIE KOH(UIypaluu ABYXaTOMHBIX MOJIEKYJI. AHAaiau3 3aceleHHOCTeH
opburaneit no Mamtukeny. [lonsTre 0 3apsaax v nopsakax cBs3eil.

[IpocTpaHCTBEHHOE  pacmpeiefieHue JJIEKTPOHHOW IUIOTHOCTM M XMMHUYECKas  CBS3b.
MexmonekynspHble B3auMojaeicTBus. JlehopmanronHas S7€KTpoHHas MIOTHOCTh. CHIBl B
MOJIEKYJIax.

3akmoueHre. KBaHTOBasg XUMHS Kak HHCTPYMCHT IIPOTrHO3a B XUMHU.

4. O0beM y4eOHOM TUCHHUILTHHBI



Bunpl yue6HOM paboThI B 3adeTHBIX B akanem.
eIUHHIIAX qacax
OO0mas Tpy10eMKOCTb JUCIUILIUHBI 110 Y4eOHOMY 2 12
IUIAHY
AYAUTOpPHBIE 3aHATHS: 0,89 32
Jlextuu (JIek) 0,45 16
[Tpaxtrueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

AHHOTanuA padoyeil MpPOrpaMmMbl AUCUUIIMHBI

«Bpruncanreabubie MeToabl B xumun» (b1.B.J1B.3.2)

1. Heam AUMCHMIUVIMHBI: 3aJ0XKUTh (QYHIAMEHT Ui YCICIIHOW padoThl Oymymmx
0akaJiaBpOB, CICIHUAIMCTOB M MaruCTpOB B YCIOBHSX COBPEMEHHBIX HAYKOEMKHX XUMHKO-
TEXHOJIOTUYECKHUX IPOU3BOJICTB M OOECIEUYUTh BO3MOXKHOCTH OBICTPOTO CaMOCTOSITEIILHOTO U
3¢ (EKTUBHOIO OCBOCHHMS HWMH HWHHOBAIIMOHHBIX IPOU3BOJICTBEHHBIX IMPOIECCOB M HOBOU
COBPEMEHHOM TEXHUKHU.

2. B pe3yJibTate n3yuyeHus JMCUMIJIMHBI CIIEHHATHUCT 10JI2KeH

Obnadams CIEIYIONUMU KOMITETCHIIUSIMU:

— TOTOBHOCTb INPHUMEHSTh AHAJUTUYECKUE M YHUCIICHHBIE METOJbl PELICHMS ITOCTaBICHHBIX
3ajiau, UCIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOIHH, IPOBOAUTE 00pabOTKY
UHPOpPMALIUM C  WCIOJB30BAHMEM  MPUKIAJHBIX  IPOTPAMMHBIX  CPEACTB  Cepsl
npodecCHOHATIBHON J1eATeIbHOCTH, UCIOJb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUU U
0a3pl JaHHBIX B CBOEH Npo(eCcCHOHAIbHOW 00JacTH, MaKEThl MPUKIAAHBIX MPOTPAMM JUIS
pacueTa TEXHOJIIOIHYECKHX napameTpoB odopynosanus (ITK-2);

— CHOCOOHOCTh TUUIAHUPOBATh M TMPOBOAUTH (U3UYECKHE U XUMHUYECKHE HKCIICPUMEHTHI,
MPOBOAUTH 00pabOTKY UX PE3yNbTAaTOB U OLIEHHWBATH MOTPEUTHOCTH, BBIIBUTATh THIIOTE3bI U
yCTaHaBIUBATh TPAHUIIBI UX TIPUMEHEHUS, IPUMEHATh METO/Ibl MATEMAaTHUYECKOTO aHalnu3a 1
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOTO ucciaenoBanus (ITK-16).

B pesynbrare nuzyueHus TUCHUTIIUHBI CTYACHT JIO/DKEH:

3nams:
- OCHOBHBIE MOHSATHUS COBPEMEHHOW BBHIYUCIUTENEHON XUMUM;

- IPpUHIOUIIBI U TPUMEPBI IPUMCHCHUA COBpCMeHHOﬁ BBIYHCIUTEILHON XUMHUH K KOHKPCETHBIM
XUMHUYCCKUM CUCTEMAM,

- OCHOBHBIE B3aWMOCBSI3M MEXJY COBPEMEHHOM BBIUMCIUTEIBHOM XUMHUEH W 3IIEKTPOHHON
CTPYKTYpOl U (U3UKO-XMMHUYECKUMU CBOMCTBAMM BEUIECTB, NMPHUMEHSEMbIE ISl YIpaBIEHUS
CBOMCTBAMM MAaTEpPUAIIOB;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX METO/I0B BHIYUCIUTEIIBHOW XUMUU. Y METh:
Ymems:

IMPUMCEHATE MCETO/bL BBEIYHUCIIMTETLHON XUMUH IJId pacye€Tra, MHTCpHOpCTAU WU MPCACKa3aHuA
CTPOCHUA U CBOMCTB XMMHYECKHX CHUCTEM.



Braoemy.:

AJIEMEHTAPHBIMU HABBIKAMU NPUMEHEHHS MOAXOJ0B U METOJOB BBIYMCIUTEIBHON XUMHUH TPHU
pEUICHUM TMPAKTUYECKUX TEXHOJIOTUYECKUX 337a4 C MOMOIIBI0 CTAHIAPTHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

3. Kpatkoe coaep:xkaHue TUCHHMIINHBI
BBenenue.

BoruncnutenbHple METOJbl B XUMUU. MaTeMaTHueCcKue MOJAETU U UX MPUOIHKEHHBINA
xapaktep. Ponb Monmenu B HaydyHOM HCCleAOBaHUU. Mojenu, aaropuTMbl U IPOTPaMMBI.
UucneHHbIN SKCIIEPUMEHT.

1. O01mye NpUHLIKIIBI.

Teopus norpemHocTeii. [Ipubmmxennsie uncna u GyHKIUA. VICTOYHUKH TOTPEIIHOCTEH.
AOGCo0THas M OTHOCUTENbHAS IOTPEIIHOCTH YHCeN U PYHKIUI U METOAbI UX OLIEHKH.

2. CuctemMbl KOOpAUHAT.

Haznauenune cucrtemsbl koopnauHaT. JlekaproBa, mnoiisipHas U cepudeckas CUCTEMBbI
KOOpAMHAT. 3a/laHue BEKTOPOB B Pa3HbIX CUCTEMaX KOOPIUHAT.

ATtom Bogopoga B cdepuyeckoil cucteme KkoopauHaT. PazgeneHue nepeMeHHBIX.
Brrurcnenue 3eKTPOHHOW BOJTHOBOM (DYHKITUH aToMa.

3. CxaniipHbl€ U BEKTOPHBIE MOJISL.
DneMeHTHI BEKTOPHOTO aHanu3a. J{elcTBUsA o CKalsipaMyu U BEKTOPaMH.
[IpuMeHeHre BEKTOPOB JJisl ONUCAHMSI IEPUOINYECKOM CTPYKTYpBhI KpUCTaILIA.

CkanspHoe u BekTopHoe mons. ['pamuent. JluBepreHius BekTopa. Teopema
Ocrtporpaackoro-I'aycca. [lupkynsmus Bekropa. Teopema Ctokca.

4, HpI/IMeHeHI/IC CKaJIIPHBIX U BEKTOPHBIX MOJIEH B XHMHUH.

[IpakTHueckue MNPUIOKEHUS BEKTOPHOTO aHaln3a. Teopus aTOMOB B MOJIEKYJax.
Tomnonoruueckuii aHanu3 3IE€KTPOHHOMN MIIOTHOCTH. MOJIEKYISIpHOE 3JIEKTPOCTaTUUYECKOE TOJIE.
DNEeKTPOCTaTUYECKHE B3aUMOJICHCTBUSL B MOINIEKylTax W KpucTtamiax. Curma- v mu-IbIpKA B
AIIEKTPOCTATUYECKOM IMOTEHIIMaIe MOJIEKY. MOJIeKyIsspHOE paclio3HaBaHUE.

5. Matpuisl 1 onepaTopsl 1 UX IPUMEHEHUE B XUMUU.

Marpuipsl 1 onepauuu Haja HUMU. OnepaTopsl B XUMUK. OniepaTopbl OCHOBHBIX (U3UKO-
XUMHUYECKHUX BeIU4MH. [I[puMepbl NpUMEHEHNs ONepaTopoB U MAaTPHI] B XUMHUH. BapuannoHHbIN
MeTo[ peuieHus ypasHenus lpenunrepa.

JInnenHbIN BapualMoHHbIA MeTo ] Putna.
6. OCHOBBI BBIUMCIIUTEIBHONU CTPYKTYPHOM XUMUHU MOJIEKYJI.

BoruncnuTenbHble METO/IbI B OMMCAHUU CTPYKTYPHl U TMHAMUKH MOJIEKYJ. YpaBHEHUS
KJIACCUYECKOM MeXaHUKU. YpaBHeHus Jlarpamwka u ypaBHeHus ['amumnbroHa. ['amuibTOHMaH.
MoMeHT uHepluy U KosiebaTeabHbIe CBOMCTBA MOJIEKYII.

Mexannueckass MoJielb MOJEKyJbl. [loBepXHOCTh MOTEHLMAIBHOW PHEPIHM U MOHSATHE
MOJIEKYJISIpHOM CTPYKTYphl. KoH(opMaIoHHbIi aHanms.



Beruucnurensuelii  6a3uc uHppakpacHol KoneOaTenbHOW crekTpockonuu. llpumep
npuMmeHenus: MK-cekTpbl morioneHnss OpraHnuecKux COeAUHEHHI.

7. BeruncnmrenbHbIE METOJAbI AJIA 0OIBIINX MOJICKYJIAPHBIX CUCTEM.

Kanonundeckuii MonexkyJIspHbI aHcaMOiab. MeToa MOJICKYISpHOW AWMHAMHUKH. MeTon
MonTte-Kapno. Meton Kona-IlIsma. Meton Kapa-Ilappunenno. ['mOpugHbie METOAbI «KBAHTOBAs
MeXaHHUKa-MOJIEKYJIsIpHast MexaHuKay. [[puoskeHns K XUMHYECKUM CUCTEMaM.

3akiroueHue.

BreraucnurenbHbIC MCTOJbl B XUMHUH KaK OCHOBA JIsI IMOHHUMAaHUS IPUPObI CBOI>'ICTB,
MOACIIMPOBAHUSA U IIPOrHO3a B XMMHUHU.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bunpl yueOHOI paboThI B 3aueTHbIX B akanewm.
€IMHUIIAX yacax
OO0mas Tpy10eMKOCTb JMCHUIIIHHBI 110 Y4eOHOMY 2 72
ILUIAHY
AyIMTOPHBIE 3aHATHS: 0,89 32
Jlextuu (JIek) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Bun koHTpoJIsA: 3aueT / IK3aMeH - 3ader ¢
OLIEHK O

AHHOTaNuA padoyeil NpPOrpaMmMbl AHCUUIIMHBI

«/lonosHuTeALHBIE Ti1aBbI pusukn» (b1.B./[B.4.1)

1. Henn pucUNINHBI - TPUOOpPETEHNE CTYACHTaMU 3HAHUI IO OCHOBHBIM pa3jienaM
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B JIPYTUX €CTECTBEHHOHAYYHBIX JAUCHUIUINHAX.

2. B pe3yabTare uM3ydeHHs AUCHHUILVIMHBI 00y4alOLIUIics MO MporpaMmMe 0akajaBpuara
JOJIZKeH:

Obnadamy cnenyroummu odmienpodeccuonanbubME (OIIK) u mpodeccuonansubivMu (I1K)
KOMTICTCHITHSIMH:

- CIIOCOOHOCTHIO MJIAHUPOBATh W MPOBOAMTH (PU3UUECKHE U XUMHYECKHE SKCIIEPUMEHTHI,
IPOBOJIUTH OOpabOTKY MX pe3yabTaTOB M OLIEHMBATH MOTPEUIHOCTH, BBIABUIaTb T'MIIOTE3BI U
YCTaHABIMBATh TPaHUIIBI UX NPUMEHEHHs, IPUMEHATh METOIbl MAaTeMaTHYECKOro aHaiusza U
MOJIETTMPOBAHHSI, TEOPETUIECKOTO U dKCIepuMeHTaIbHOro uccienosanus (I1K-16).

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUSA OCHOBHBIX (DU3MUECKUX TEOPUH Ui pelieHus
BO3HHUKAIOIMIUX (PU3NYECKUX 33J]1au, CAMOCTOSATEILHOTO NpuoOpeTeHus (PU3NYECKUX 3HAaHUH, 1
MOHMMAaHUS TPUHILIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHUCIIE BHIXOASIIUX 3a MPeIeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus ([TK-19).

3Hamy:

- (pusmveckrie OCHOBBI KBAHTOBOW CTATUCTUKH (MCXOTHBIE «0a30BbIe)» MOJIO0KEHUS, OCHOBHBIE
KBAHTOBBIE CTATUCTUYECKHUE PACIIPEICIICHNU);



- 3JIEMEHTbI 30HHOM TEOPHH NP TPAKTOBKE PA3IIMYHBIX CBOMCTB METAIJIOB, TUAIEKTPUKOB U
MOJTYTIPOBOTHUKOB;

- 0Oa3oBble (U3MUYECKHE TOHATHS O KBAHTOBBIX TEOPUSAX TEIUIOEMKOCTH (Ha TpuMepe
KPUCTAJNINYECKUX Te);

- 9JIeMeHThl (U3UKU TBEPAOro Tena (UCXOAHBbIE IOHATHS O KpuUcTaulorpapuu, THUIAX
KPUCTANIMYECKUX  CTPYKTYp;  CBEIEHHMA O  SBIGHUM M  KBAHTOBOH  TPaKTOBKE
CBEPXIIPOBOJUMOCTH).

yMems:
- IPUMEHSATH UCXOJIHBIE (PU3NYeCcKue (TEOPETUYECKUE) 3HAHUS TP PEIICHUH MPOo(ecCnoHaTbHbBIX

3a/1a4;

- IPOBOAUTH OLIEHOYHBIE PACUYETBl M OCYILIECTBIATh (HA KAueCTBEHHOM YPOBHE) aHAJIU3,
HaOJII01aeMBbIX SIBJICHUH.

enaoems.
- HaBBIKaMU 00OCHOBAHUS CBOUX CY)KJICHUH, UTO CIIOCOOCTBYET MPABUILHOMY BBIOOPY METOIUKH
MIPOBOJIUMOTO CTYJICHTOM HCCJICIOBAHUS.

3. KpaTkoe conep:kanue THCIAINIHHBI:

Cemectp 4
1. DneMeHTHI KBAHTOBOH CTATHCTHKH
OneMeHTbl KBaHTOBOHM cratucTuku. KBaHTOBasg cucreMa W3 OAMHAKOBBIX 4YacTull. IlpuHuumn
TOXKJECTBEHHOCTU OJMHAKOBBIX 4acThll. CHUMMETpUYHBIE M HECUMMETPUYHBIE BOJIHOBBIC
(GYHKIMHM, ONHMCBIBAIOIINE COCTOSIHUSI TOXJAECTBEHHBIX MHUKpOUYacTHI]. Bo30HBI U (pepMUOHBI.
[Tpunuun [laynu. KBaHTOBBIE cTaTUcTHueckue pacnpezneneHus boze-Oitnmreiina u depmu-
Jupaka. BeIpo)kI€HHBIH 31€KTPOHHBIN Ta3 B KpUCTaIaX (METaIbl).
2. Metanibl, AU3JIEKTPUKH U MOJYNPOBOJIHUKH € TOYKH 3pEHHUS 30HHON TeOpHH
OHepreTudeckue 30Hbl: cTatucTuka @epmu-/lupaka, sneprus @epmu. DIEKTPOH B
MEePUOIUYECKOM T0JIe KpucTaiia: 3¢ (HEeKTUBHAS Macca DIIEKTPOHA.
3. DaeMeHTHI (pU3MKH TBEPAOIO TeJa.
Ousuka tBEpHOro Tema (DTT): ompeneneHue, CBsA3b € APYTUMH JTUCHUILTHHAMU, OOBEKTHI
U3ydeHHs, Kpyr pemaemblx 3anad. CBs3b ¢ Kpucramiorpadueid, KpUCTAUIOPU3UKOW U
kpuctauioxumuend. KonaeHcupoBanHoe coctosHue. [logxon K oOnucaHuio TBEPABIX TEIl.
Crpyktypa kpuctamioB. Cummerpus U (U3HYECKHE CBOMCTBA KPHUCTAIOB.  THIIBI
KPUCTAITIMYECKUX CTPYKTyp (oOmiasi xapakrepuctuka). IInoTHele ymakoBku: KyOudeckas M
rekcaroHanbHas (Ha KadecTBEeHHOM YypoBHe). [loHsTHE O CBEpXHpPOBOJMMOCTH (KBaHTOBBIE
MpEJICTaBICHUS Ha KAYECTBEHHOM yYpPOBHE).

4. O0beM y4eOHOI TUCUMIIIIHMHBI

Bunel yue6HoIt paboTh B 329eTHBIX B akagem.
eIMHUIIaxX qacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyJAUTOpPHBIE 3aHATHS: 0,89 32
Jlexumn (Jlek) 0,44 16




[Tpaxtuueckue 3ansatus (I113) 0,45 16

CamocrositeasHas padora (CP): 1,11 40

Bua konTpoJs: 3auer

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI

«Snepnas ¢puszuka» (51.B./1B.4.2)

1. Lesin AUCUMIIMHBI - SBIISETCS IPUOOPETEHUE CTYACHTAMH 3HAHUH 110 OCHOBHBIM
pazzienaM (GU3MKHA U YMEHHIO IPUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIMILIHHAX.

2. B pe3yabTare u3ydeHHs AUCHHUILVIMHBI 00y4alOLIUIicA 1O MporpaMmMe 0akajlaBpuara
JOJIZKEH:

Obnaodams cnenyromumu npodeccuonansubivu (I1K) komnereHuusmu:

- CIIOCOOHOCTBIO IUIAHUPOBATh U MPOBOJUTH (PU3MUECKUE M XUMHUYECKHE SKCIEPUMEHTBI,
IPOBOJIUTH OOPa0OTKY MX pEe3yabTaTOB W OICHHWBATH IMOTPEUIHOCTH, BBIABHTATh THIIOTE3BI U
yCTaQHaBJIMBATh I'PAaHUIIBI UX NPUMEHEHHUs, NPUMEHSATh METOJAbl MaTeMaTH4YECKOro aHalu3a U
MOJICTTMPOBaHHMSI, TEOPETUIECCKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16).

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (HM3MYECKUX TEOpPUH MJsl pelIeHHs
BO3HHUKAIOMNX (U3NIECKUX 33]]a4, CAMOCTOSATEIBHOTO puoOpeTeH s (GU3NIECKUX 3HAHUH, IS
IOHUMAaHMs IPUHIUIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YUCIIE BBIXOJAIIUX 32 MpEaeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19).

3HamMb:

- (hu3nyeckre OCHOBBI KBAaHTOBOM CTAaTHCTUKU (MCXOAHBIE «0a30BbIE» IMOJIOKEHMSI, OCHOBHbBIE
KBAHTOBBIE CTATUCTUYECKHE paclpeesieHus);

- DJIGMEHTHI 30HHOHU TCOpHU IIPU TPAKTOBKEC PaA3JIMYHBIX CBOICTB MCTAJIJIOB, AUBJICKTPUKOB U
MMOJIYITPOBOAHUKOB;

- 0aszoBble (PU3MUECKHE TOHATHUS O KBAHTOBBIX TEOPUAX TEIUIOEMKOCTH (HA TpUMeEpe
KPUCTAJNTNYECKUX Te);

- JJeMeHTHl (U3UKU TBEPAOTrO Tena (UCXOIHBIE MOHATHS O KpucTaulorpaduu, THUIAX
KPUCTAIZIMYECKUX  CTPYKTYp; CBEOEHUS O  SBJIEHMM U  KBAHTOBOM  TpaKTOBKE
CBEPXIIPOBOJUMOCTH ).

ymemby:
- IPUMEHATh UCXOAHbIE PU3NUECKUe (TEOpEeTHUECKUE) 3HAaHUS TP PELIEHUHU PO ECCHOHATBHBIX
3az1ayg;

- TIPOBOJIUTH OIICHOYHBIE pPAcCUYEThl M OCYIIECTBIATH (HA KAYECTBEHHOM YPOBHE) aHaJM3,
HAOII0/TaEMBIX SBJICHHM.

enaoems:
- HaBbIKaMU 00OCHOBAHUS CBOMX CYXKJICHHM, UTO CITOCOOCTBYET MPAaBHILHOMY BEIOOPY METOIMKH
MPOBOAMMOTO CTYJACHTOM UCCIIEIOBAHHUS.



3. Kparkoe conep:kanue 1MCUHIIHHbI
Cemectp 4

1. MECTO U 3HAYEHUE SJIEPHON ®U3UKH
[Ipenmer SAD. Mecto u 3HaueHue D B coBpeMeHHOM ecTecTBO3HAHUM. OCHOBHBIC 3aa4H,
nporpaMma M CTpykTypa Kypca. OcHoBHBIE 3Tanbl pa3BuTus SAD. Buasl pyHaameHTanIbHbIX
B3aMMOJIeHCTBUI. Macmrabbl ¥ eIUHUIBI  HM3MEpPeHH  (U3HYECKUX  TUCIUILIVH.
OcoOenHocTy (HU3HUECKUX SBJICHUI B MUKPOMHUpE.

2. CTATHYECKHE CBOMCTBA ATOMHBIX SIJIEP
OCHOBHBIE CTaTUYECKHE CBOWCTBA SIEP: MACCOBOE YHUCIO, NEKTPUUYECKUN 3apsll, COCTaB,
pasMephl, SHEPrus CBA3U, CIIMH, MOMEHT KOJHAYECTBA JBUKCHUS, MAarHUTHBIA MOMEHT,
KBaJIpyMnoJibHbIM MOMeHT. CBo#CTBA siiepHBIX CUil. OCHOBBI TEOPHUH SAEPHBIX CWil. Mojenu
aTOMHBIX sijiep. Pasgen Buapl paanoakTHBHOCTH, pagdOaKTUBHBIC CEMEHUCTBA. 3aKOHBI
IIPOCTOTO U CJIOYKHOTO PaJMOAKTHBHOIO pacmaja. 3akoHOMEpHOCTH anbda- 6eTa- U raMma-
pacmana. [lonsitue o simepHoit 3Hepreruke. [IpoOaeMbl U IEPCIIEKTUBBI PA3BUTUS MUPOBOU U
OTEUYECTBEHHOM 3HEPreTHKH, POJIb ATOMHOM HHEPruu. DIJIEMEHTApHAas TEOpHs CIICHHUS.
DHeprus v NpoAyKThI iesieHus siiep. OCHOBBI LIETTHOTO Tpoliecca. S epHble peakiiuu CHHTE3a.
Tepmosimepubie peakiuu Bo Bceenmennoit u B jaboparopHbix ycnoBusix. I[IpoGnembl
YIPaBIIEMOTO TEPMOSICPHOIO CUHTE3a

3. B3AMMOJIEMCTBHME U3JIYYEHHUSA C BEILIECTBOM
Nonusupyromee uznydenue. OOmMe 3aKOHOMEPHOCTH B3aMMOJICHCTBHS MOHU3UPYIOIIETO
U3JIy4eHHs] C aTOMaMM BellecTBa. B3auMOJEHCTBUE TSKENBIX 3apPSKEHHBIX YacTULl C
BEIIECTBOM. B3anmoieiicTBie 3JeKTPOHOB U FaMMa- KBaHTOB ¢ BeriecTBOM. [Ipoberu yactuig
MOHM3UPYIOIIETO H3JIeYeHUs] B BemiecTBe. Kiaccudukamusi sSACpHBIX peakiuil. 3aKOHBI
COXpAaHEHHsS B ANEPHBIX peakuusax. MexaHu3Mmbl W TapaMeTpbl SIAEPHBIX PEaKIUH.
Oco0OeHHOCTH SJEPHBIX PEaKIui, MPOTEKAIOIIMX NPH BO3JIEHCTBUU YaCTHUI, HMEIOIIUX
pazMyHbBIe MapaMeTphl (PHEPreTHYECKUE, MAaCCOBBIC, 3apsiIOBble, KOPIYCKYJISAPHO-
BOJIHOBBIE). VICTOUHUKH 3apsKEHHBIX YAaCTUIl M TaMMa-KBaHTOB. VICTOUHHKH HEUTPOHOB U
JIPYTUX HEUTPAIbHBIX YacThIl. [IpUHIUIIBI OOHAPYKEHUS, PAAUOMETPUU U CIIEKTPOMETPUH B
S®. Perucrpauus 3apsHKEHHBIX U HEWUTPAJbHBIX YAaCTHLl Pa3JIMYHBIX dHeprui. ['azoBble,
MOJTYTPOBOIHUKOBBIC, CHUHTHUJUISIIUOHHBIE U TPEKOBBIE JIETEKTOPHI.

4. O6beM yueOHOI TUCIUNIMHBI

Bunel yue6HoI paboTh B 3auetHrix | B akagem.

eIMHUIIAX dacax
O0mas TpyA0eMKOCTh JMCHUILIMHBI 110 Y4eOHOMY IUIaHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,8 32
Jlexmm (Jlek) 0,4 16
[TpakTuueckue 3austus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,2 40
CaMocCTOATENbHOE N3YUEHHE PA3esIOB JUCLIUIIINHBI 1,2 40
Bua xoHTpoJsi: 3auer




AHHOTAUHA padoyeil mporpaMMbl JUCHUAILIHHBI «OcHOBBI KocMeToaorun» (b1.B.JIB.5.1)

1. Heab nucuunauHbL: GOpMUPOBAHKE 3HAHUHN O CTPOCHUH U (PYHKIIMOHUPOBAHUH KOKH
u e NpPUAATKOB, MPUHLHUIIAMH yXOJa 3a KOXEH, MAaTOJOTMUYECKHUMHU COCTOSIHUSIMU KOXHU U
METOJJaMU KOPPEKIIUHU JaHHBIX HEAOCTAaTKOB.

2. B pe3yabTarte H3y4eHHUs] TUCHUIJIHHBI CTYIEHT JH0JIKEH
Obaadoamse CIENYIOMAMA KOMIIETCHIUSIMH:

- TOTOBHOCTb HCIOJIb30BaTh 3HAHHUA O COBPEMEHHOW (M3WYECKOH KapTHHE MHpA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMU BEIIeCTBA JJs IOHUMAaHHUA
OKpyXarouiero mupa u siiieanit npupozsl (OI1K-2);

- TOTOBHOCTb MCIOJIb30BaTh 3HAHUS O CTPOCHHUH BELIECTBA, IPUPOIEC XUMHUECKOM CBSI3U B
pa3IMYHBIX KJAcCaX XWUMUYECKHX COCIUHEHHM [JIsi TOHHUMAHHS CBOWCTB MAaTE€pUAJIOB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxaroieM mupe (OITK-3);

- TOTOBHOCTBIO UCIOJIb30BATh 3HAHUE CBOWCTB XMMUYECKHMX JJIEMEHTOB, COCAMHEHUH U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHou aestenaprocty ([1K-18).

Buame:

- CTPOCHUE KOXKH U €€ MPUIATKOB;

- 0COOCHHOCTH (PU3UOIOTHYCCKUX TPOIIECCOB, TPOTEKAIOIIUX B KOXKE;

- OCHOBHbIE JIaOopaTOpHbIE U (PYHKIIMOHATIbHBIE JUATHOCTUYECKUE 00CIIeIOBaHMUS;
- 0COOEHHOCTH TIPOSBIICHUS OCHOBHBIX TPYII KOKHBIX 3200JICBAaHUN U MX JICUCHHE.
Ymemn:

- OCYIIECTBJISTh PAMOHAIIBHBIN YXOJ1 33 KOKE M BOJIOCAMU B 3aBUCUMOCTH OT UX THUIIA U
COCTOSIHUSI;

- HWCIOJNb30BATh IIOJIyYEHHBIE 3HAHUS O CTPOCHUM KOXHM, €€ TPUJATKOB W
(bu3MOIOrHUeCKUX Mpoleccax B KOXK€ NMpH pa3paboTKe HOBBIX BHJIOB (hapMalleBTHUECKOW U
KOCMETHYECKOU MPOTYKIIMH.

Braoemeo:

- METOoAaMH  OIIHMCaHHusA  OCHOBHBIX HpO}IBHeHI/Iﬁ KOCMECTHYCCKHNX HCAOCTATKOB,
06YCJ'IOBJ'I€HHI>IX aTOJIOTUYCCKUM COCTOAHUEM KOXKU,

- ME€ToAaMHU TCOPETUUYCCKOI'O U OKCIICPUMCHTAJIBHOTO UCCIICJOBAHUS B HpO(l)eCCHOHaHBHOﬁ
ACATCIIBHOCTH.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

1. Mopdonornueckne u (HU3HOIOTHUECKHE_OCOOCHHOCTH KOXH M €€ TPHIATKOB,
O0COOCHHOCTH CTPOCHUSI MUMHUYECKOW MYCKYIATyphI

1.1. Crpoenue koxu. OyHKIUSA, CTpOeHUE U (DUZHOJIOTUS KOXU. DMOPHOTEHE3 KOXU.
Omunepmuc. Keparnnorene3. Menanorene3. Knerkm Jlanrepranca. [lepma. Kosmarenossle,



AIACTUYECKUE M PETUKYJsipHble BoJIOKHA. Kiietku aepmbl. [loaKOKHO-)KMpOBasi KIIETYaTKA.
NunepBanms koxu. KpoBo- u mumdooobpamenne. Bo3pacTHast 3BOTIOMUS KOXKH.

1.2. Ilpunatku koxu. OyHKLHKA, CTPOCHUE U (DU3HOJIOTHS CANbHBIX U MOTOBBIX XKENE3.
OMOpuoreHe3 M BO3pAaCTHAS BONIOLUSA. XUMHUECKUI COCTaB CEKpeTa KeNE3 W TUIl CEKPEIUH.
Wunepsauus. KucnoTHo-)xupoBast MaHTHUS KOkH. BcacbiBaHME BEIIECTB Yepe3 KOXKY.

OyHKIMS, CTPOCHUE U (PU3HOJIOTUS BOJIOC U HOT'TeH. /IMHHBIE, TYIIKOBbIE U IIETUHUCTHIE
BoJiochl. Da3pl pa3BUTHs BOJOCSHOTO (hoymkysna. VHHepBanus ¥ rOpMOHAIIbHAS PETYIISLIHUS.
PacoBble 0COOEHHOCTH CTPOEHHS BOJIOC.

2. IlpuHIMIBI paIMOHAIBHOTO YXO/1a 33 KOXKEH JIMIIa U TeJla, 32 BOJIOCAMH U HOT'TSIMU

2.1. Tunst xoxu. [IpuHIUIBl yXoaa 3a Koxei. TUnbl KOX: KUpHas, cyxas, HoOpMajbHasi,
yBsgatomas. CoBpeMEHHBbIE J1TA0OpaTOPHBICE W KIMHHYECKHE CIOCOOBI TECTHPOBAHHS KOXKH.
[TpodunakTHIecKuii U THUTUEHUYECKUA YXOJ 32 KOXKEW: OYMINEHUE, yBIIAXXHCHHE, MHUTaHUE,
3amuTta. KocMeTnueckue cpencTBa, HCIOIb3yeMbIe B 3TUX 1EJIsX. BiusHue Tumna Koxxu u oopasa
JKU3HHU Ha BBIOOP KOCMETHYECKUX CPEJICTB.

2.2. Tunsl Bosoc. [IpuHnune! yxoaa 3a Bosiocamu. Tunsl Bojoc. [IpudrHbI CyXOCTH BOJIOC.
[TpodumnakTuyeckuil ¥ TUTHEHUYECKUI yXOJ] 32 BOJIOCAMHU: OYMUICHUE, YBJIAXKHEHUE, MMUTaHHE,
3amura. KocMeTndeckue cpencTsa, UCIOIb3YEMBIE B OTUX LENAX.

3. KocmeTnueckue HEOOCTATKu, O6YCJ'IOBJ'ICHHBIe naToJIOrM4€CKUM COCTOSAHHEM KOXKH,
IMPUHIUIIBI UX JICYCHHA. I/ICTOpI/Ifl ACPMATOBCHCPOJIOTHH: OCHOBHBIC 3TAllbl U UX POJIb B Pa3BUTHUU
" CTAHOBJICHUU JCPMATOBCHCPOJIOTUH KAK HAYKH.

ITatomopdomnorus koxu. Ilaronornueckue npoueccsl, NPOTEKAIOLINE B UICPMUCE U B
nepMe, M UX TposiBieHHs. Mopdoiiornyeckue 3JIeMEHTHl KOXKHBIX CBIIeH: TEepBUYHBIE |
BTOpUUHbIe. [IpUMHLMIBI JUArHOCTUKU KOXHBIX Oosyie3Heil. I[IpMHLMIBI JIe4eHUs KOXKHBIX
Oone3Hel. AJulepruueckuil 1epMaTUT U MEIMKAMEHTO3Has TOKcukoaepmus. [lpunnumnet oo0eit u
MECTHOM Tepanuu B 3aBUCUMOCTH OT CTEIIEHH BBIPA)KEHHOCTH BOCHIAIUTEIBLHON peaKIuy.

HeliponepMarossl: 3yas1iue U my3sIpHBIE 1€pMAaTO3bl, HEHPOJAEPMHUT, I0YECYXa, IICOPUA3,
KPAaCHBIN TUIOCKUH JINIIAN.

WHudeknmonHble 3a0071€BaHNs KOXKU: MHOJIEPMUH, B TOM YHCJIE YIpeBasi Chlllb; BUPYCHbIE
3a00IeBaHUs, B TOM YHClie O0pOJaBKU; rpPUOKOBbIE 3a00JI€BaHUsI; Tapa3uTapHble 3a00IeBaHUsl.

Juctpoduueckue 3a0051€BaHNs KOXKH, B TOM YHCJIE€ UXTHO3 U IPOrepusl.

HoBooOpa3oBaHus KOXkH: MelaHoOMa, 0a3aaroma, paK KOXH U JpYrue 3710Ka4eCTBEHHbIE
HOBOOOpa30BaHUs KOXkH. J[0OpoKauecTBEHHBIE OIyXOJIU KOXKHU U MPEJPAKOBbIE COCTOSHUS.

KoxHble nposiBneHus BeHepudeckux 3adonesanuii 1 BUY-unpexumn.

4. O0béM yueOHOH JUCHUIIMHBI

o B 3auérnpix | B akanmem.
Bunasl yueOHol paboTh
eIMHUIIaxX qacax
O0umast TpyA0€MKOCTH JMCHHMILUIMHBI 10 Y4eOHOMY IUIAHY 3 108
AyIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexuuu (Jlek) 0.445 16
[Tpaktueckue 3anstus (I113) 0.445 16




CamocrositesbHas padora (CP): 1.11 40

CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNIOB JUCIUTIIMHBI 1.11 40

Bua koHTpOJIA: 324€T ¢ OLEHKOM - -

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI

«I'mcrodusnosiorusi opranos u Tkanei» (61.B.J1B.5.2)

1. Heau AucHMILUIMHBI - cCHOPMHUPOBATH y CTYAEHTOB MPECTABICHUSA O (DU3HOIOTHH
OpraHu3Ma 4YeJIOBeKa, CO3/aTh MpeicTaBlieHHe O (YHKIMOHUPOBAHUM OPraHOB M TKaHEH,
MOKa3aTh POJb TUCTO(PU3NOTOTUUECKUX UCCIETOBAHUM MTPU OMOXUMUYECKUX UCCIIEIOBAHUSIX.

2. B pe3yabTaTe u3ydeHHs THCHUIUIHHBI 00yYAIOIIMIiCs MO MporpaMme fakajaBpuara
JTOJIZKEH

Obnaoams cnenyromumu obmernpodeccuonansubivMu (OIIK) u npodeccrnonansasiMu (I1K)
KOMIICTCHITHSIMHU:

- TOTOBHOCTH WCIOJB30BAaTh 3HAHUS O COBPEMEHHOW (u3mueckold KapTHHE MUPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIECTBA Ul IOHHWMaHUs
OKpy»Xaromiero mupa u siiieauit npuposl (OI1K-2);

- -TOTOBHOCTb MCII0JIb30BaTh 3HAHUS O CTPOCHUU BEILECTBA, IPUPOJIE XUMHUECKON CBS3U B
pasIMYHBIX KJaccaX XHMHMYECKMX COCIUHEHMH [UIs TMOHMMAaHUS CBOMCTB MarepuanoB U
MeXaHH3Ma XMMHUYECKHX MPOLECCOB, MPOTEKAOUINX B OKpyxatoiieM mupe (OITK-3);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHHE CBOWCTB XMMHMUYECKHUX DJIEMEHTOB, COCIMHEHUN U
MaTepualioB Ha X OCHOBE JIJIsSI PElIeHUs 3a1a4 npodeccuonanbHoi nestenapnocty (I1K-18).

3HAMmMbs.

- OCHOBHBIE 3aKOHbl (DYHKIIMOHUPOBAaHUS BCEX CHUCTEM OpraHuM3ma, oOIIue
3aKOHOMEPHOCTH HEPBHOMMYHHOI'YMOPAJIbHOM PEryJIsLnH;

ymemy:

- HCIIOJIB30BAaTh IIOJTYYCHHBLIC 3HAHUA 110 FI/ICTO(l)I/I?;I/IOJ'IOFI/II/I OpraHoB H TKaHEil B
OMOXUMHUYECKUX U XMMUYCCKUX OKCIICPUMCHTAX U HAYYHBIX UCCICAOBAHUAX

graoems:

- O6H_II/IMI/I 3HaHHUAMHA 10 OCHOBaAM 061_1_[6171 OUTOJOTHUH.

3. Kparkoe conepxxanue QM CUMILIHHbBI:

OcHoBBI 00111 uToI0ruKU. MeTob! uecnenoBanus. CTpyKTypHbIe KOMIOHEHTHI KJIETKH.
[Muronnasma. ['manomnnasma. Opranesisl: kiaaccudukanus, ctpoeHue, GyHkuuu. Pois siepHbIx
CTPYKTYP B )KM3HENEATEIbHOCTHU KJIETOK. THIBI MyTanuii. Perenepanus Tkanei. JnuTenanbHble



TkaHu. Tunbl cekpennu. KpoBp u jumda. Jlumba (nmepudepudeckas, MTPOMEKYTOUHAs,
ueHtpanbHas). KpoBerBopenue (remonon3). CoenuHurtenbHble TKaHH. OYHKIUUM U
kiaccugukanusi. OCHOBHBIE KIETKH COCIUHHUTENbHON TKaHu M uX (yHkiuu. XXupoBas TKaHb
(6enast u Oypast). Cnmuzucrast Tkanb. CKeNeTHbIC TKaHU (XPSAIIEBbIC, KOCTHBIC, ICHTHH U IEMEHT
3y0a). Mpuueunsle TkaHu. HepBHas Tkanb. HepBHble okoHuaHus. CTpoeHHE CHHAIICOB.
[Ipecunantuyeckue ¥ MOCTCUHANTUYECKHE MEeMOpaHbl, UX (QyHKIUH. D(P(HEeKTOpHbIe HEPBHBIE
OKOHYaHHUs (JBUraTelIbHble M cekpeTopHble. LleHTpanbHas (roJ0OBHOW M CHMHHOM MO3r) U
nepugepuyeckas (nepudepruueckue HEpBHBbIE Y3Jbl, CTBOJBI U OKOHYAHMs), COMaTHuYeCKas U
BereTaTHBHAs HEPBHAs cucTeMa. 3puTeibHas ceHcopHas cucreMa. Opras 3peHus. OOOHATEIbHbIE
ceHcopHasi cucrema. Opranbl o0oHsHHMS. BkycoBas ceHcopHast cuctema. OpraH BKyca.
Craroakyctuueckasi ceHcopHas cuctema. CepaeuHo-cocynucrtass cucreMa. Kierouneli u
TYMOpaJIbHBIA MMMYyHHTET. Makpodaru. B3auMocBs3b HEpPBHOM W SHAKPUHHOW CHCTEM.
LleHTpanbHBIe PEryyisATOpHBIE O0pa30BaHMs SHAOKPUHHOW CHCTEMBI (THUMOTalaMycC, runodwus,
snudu3). OCHOBHbIE OTENbl MUIIEBApUTENbHON cucTeMbl. CIIOHHBIE KeJe3bl (OKOJOYILIHBIE
HOTYETIOCTHBIE OAbA3bIUHBIE). 3yObl (3Mallb, IEHTHH, LIEMEHT, I1yJIbIIa), BO3PACTHbIE U3MEHEHUS
XMMHUYECKOIO COCTaBa U CTPYKTypbl. CHHTE3 TOPMOHOB (MHCYJIMH, TJIFOKAaroH, COMaTOCTaTHH,
BA30aKTHBHbBII MHTECTUHAIBHBIA MOMUNENTUA U J1p.) Bo3ayxoHOCHBIE MyTH (HOCOBasi MOJIOCTb,
ropraib, Tpaxes, Oponxu). Jlerkue (OpoHxuanbHOE JepeBO U anbBeosibl). IlneBpa. Ctpoenue
samuepMuca, GYHKIIMKA KEPaTUHOLUTOB M MEJIaHOIMTOB, KIETKH Mepkens, kieTku Jlanrepranca.
KpoBocHaOxxenne koxu. JKene3bl KOXH(cajabHble, MOTOBbIE, MOJOYHBIE). DKKPUHOBBIE U
allOKPUHOBBIE IOTOBbIE jKejie3bl. Bosockl (kopeHb u crtepxens). JlykoBuua Bosoca. Horru.
HorteBas macTuHKa (KOpeHb, TeNO, Kpail), HOI'TEBOE JOXE U HOITeBble Banuku. [louku.
['ncrodusuonoruss M MexaHu3M mpouecca peadbcopOuuu. ModeTouyHUKH. Mo4eBOil my3bIpb.
Myxckass mnosoBast cuctema. JKeHckass mosioBas cuctema. Marounsle TpyObl. Martka
(sHAOMeTpuil, MuoMeTpuil, nepumerpuii). Brnaranume. OBapHaabHO — MEHCTPYaJbHBINA IHKII.
Mosounsle xene3bl. JIakTanus, KOMIIOHEHTHI IpyIHOro Mojioka. CucremMa MaTh-11J10[] (OpraHu3M
MaTepu, OPraHu3M IUI0/Ia U IJIaleHTa). PenenTopHbie U peryasiTOpHble MEXaHU3Mbl OpraHu3Ma
MaTepU U OpraHu3Ma IIoJa.

4. O0beM y4eOHOH JUCHUIIINHBI

B 3auéTHEBIX B akanewm.
Buibl yueGHOM paboThI CAnHALAX Hacax

O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 110 Y4eOHOMY IIaHy 2 72
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0.445 16
[TpakTuueckue 3anstus (I13) 0.445 16
JlaGopaTtopust - -
CamocrositenbHas padora (CP): 1.11 40
Buja koHTpOJISI: 3a4eT ¢ OLEHKOM




AHHOTaNUA padoyei MpOrpaMMbl TUCHUUIIMHBI «OCHOBBI MEIMIITMHCKOM XMMUM»
(b1.B./IB.6.1)

1. Heap pucHUIINHBL: GOPMUPOBAHUE Yy O0YUAFOIIUXCS CUCTEMATU3UPOBAHHBIX 3HAHUI
0 JICKapCTBEHHBIX IIpernapaTax, UX BBEJCHUM B OpPraHU3M YeJOBEKa, W3MEHEHUSX, KOTOPHIM
MOJIBEPraloTCsl JieKapcTBa B opraHu3Me (papMakoKWHETHKa). Takke paccMaTpuBaeTcs
dbapmakouHAMUKa IpEnapaTroB, a MMEHHO, B3aUMOJIEHCTBUE C PEUEHNTOPHBIMU CHCTEMaMH,
KpaTKasi XapaKTepUCTHUKa TAKUX CUCTEM U HEKOTOPBIX HepoMenuaTopoB. M3yuaroTcst HeKOTopbie
BONPOCHI (PU3HOJIOTHH YEIOBEKA.

2. B pe3yabTare u3yvyeHus JHCHUIIMHBI CTYIEHT J0OJIKEH:
Obaadoams CIENYIOMAMA KOMIETCHIIUSIMH:

- CIOCOOHOCTh M TOTOBHOCTH HCIIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX
JUCHHIUIMH B ipodeccuonanbhoi aesreapaoctu (OIIK-1);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUA O COBPEMEHHOW (M3WYECKOH KapTHHE MHpA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMU BeIIeCTBA JJs IOHUMAaHHUSA
OKpyXaromiero mupa u siiieauit npuposl (OI1K-2);

- TOTOBHOCTBIO UCITOJIb30BaTh 3HAHWE CBOMCTB XMMHUYECKHUX DJIEMEHTOB, COSAUHEHUN U
MaTepUalioB Ha UX OCHOBE JIJIsI PelIeHus 3a1a4 npodeccuonanbHoi aesteaproct (ITK-18).

3name:.
- KJIacCU(DUKAIMIO JICKAPCTBCHHBIX MPETIapaTOB;

- OCHOBHbIE MOHATUA (papmakokuHeTHKHU (BBeaeHue JIC, BcacblBaHUE, pacHpe/esieHuE,
JIETIOHUPOBaHKE, META00JIN3M, BBIBEJICHHE);

- ocHOBHbIe (hapmakonoruueckue 5¢G(HEKThl, MOHATHS MeTa0OJIUT, AHTUMETaOONHT,
OTIpeIeNICHUE «PEIIeTITOP», THUITBI PEIENTOPOB H T.JI.

- OCHOBHBIE ITOJAXObI /I CHHTE3a aHTUMETA00IHUTOB;
Ymuemo:

- paboraTh CO CIEUUAIbHON JMTEPATYpOH: PETUCTPOM JIEKAPCTBEHHBIX CPENCTB,
I'ocynapcreennon @apmakoneei PO.

Braoemy:

- HaBbIKaMH pa6OTBI B J'I8.60paTOpI/II/I, MCTOAaMM CHHTC3a M aHalln3a OMOJIOTHYECKHU
AKTHUBHBIX BEOICCTB.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Beenenue

OcHOBHBIE TIOHATHUS Kypca, UCTOPHs PapMaKOIOTHH
Knaccudukanus nekapcTBEHHbBIX CPEICTB

Knaccudukanmss nexkapctBeHHbIXx cpeactB mno  M.JI. MamkoBckomy. AHATOMO-
TEPaNneBTUKO-XUMHYECKas KIacCU(PUKALINS JICKAPCTBEHHBIX BEIIECTB.



QapmakokuHeruka Ilytm BBeneHus npemnaparoB. BcaceiBaHue, paclpezeieHue,
JCTIOHUPOBAHNE TMpenapaTa B TKaHAX opraHuzMa. MeTtaboau3M M IyTH BBIBEACHUS
JIEKAPCTBEHHBIX BELIECCTB.

dapmakoaHaAMUKA

@apmakonoruueckue  dpdexTel.  OnpenesneHus MOHATUS — «PELenTopbl».  THIbI
perienTopoB. OCHOBHBIE TUITOTE3bI ACHCTBUS JIEKAPCTBEHHBIX BEIIECTB. ATOHUCTHI (MUMETHUKH) U
aHTaroHuctsl (Onokatopel). [lomHble W yacTUyHble aroHUCTbl. CHHEPrU3M M AHTArOHHU3M.
AntumeTaboauThl. [Toaxoas! sl CHHTE3a aHTUMETAa00JIUTOB.

N36panHbie TEMBI 110 (HHU3HOIOTUI

@usnonorus MeMOpaHHbIX MporeccoB. CtpoeHne W (QyHKIMM MEeMOpaHHBIX OCJIKOB,
MOHHBIX KaHAJOB. DJIEKTPHUYECKas MOJISIPU3aLUs MEMOPaHbI.

®dusnonorus HerdpoHoB. Ctpoenue HeipoHa. [lorennman aeiictBus. Knaccudukamus u
CTPOCHHE HEPBHBIX BOJOKOH. OCOOCHHOCTH TPOBEICHHS BO30YXKICHUS TI0 MHUCIHHOBOMY U
0e3MHUEITMHOBOMY BOJIOKHY.

®usnonorus MBIIIIIT. CTpOGHI/Ie MBIIIICYHOT'O BOJIOKHA. MexaHuKa MEIIIEYHOIO
COKpaliCHus. BI/II[LI MBIIMICYHOI'0 COKpalllCHUS. Honepeqﬁo-nonocaTHe N Ii1aaKuc MBIIIIEBI,
CXOACTBO U pa3jiniunid B CTPOCHHUU U CBOMCTBAX.

®uU3HMOIOTHS CHHATICOB. DIEKTPUUYECKUN U XUMHUYECKUN CUHAIBI. DTarnbl CHHAITHYECKOMN
nepenaun. Knaccudukanus CHHAIICOB.

Heiipomeauaropsl. Knaccudukanus HeiipomennatopoB B 3aBUCUMOCTH OT XUMHUYECKOM
npupoabl. KomenuaTopsl 1 MOIYISTOPHI.

ALETUIXOJMH. H-, M-XOJUHOpEeUenTopsl. Myckapud U HUKOTHH. HeratuBHoe BIIMAHUSA
KypeHus Ha opranusM. Kiaccudukauus JeKapCcTBEHHBIX IIpenaparoB, AEHCTBYIOLIMX Ha
XOJINHEPIUYECKYIO CUCTEMY.

Hopanpenanun. Knaccupukanuss W MeXaHuU3Mbl —JEHCTBUS  aJApEHOPELENTOPOB.
Knaccudukanus BemecTs, AEMCTBYIOUIMX Ha aJ[peHEPrMYECKUE CHHAICHI: a[pEHOMUMETHKU U
a/IpeHOOJI0KATOPbI, CHMIATOMUMETHUKY ¥ cUMNATONUTUKU. JlodamuH. CTpoeHHe U MEXaHU3MbI
JeicTBUS 10(aMUHOBBIX PELENTOPOB. ATOHUCTBI M @HTarOHUCTHI D-perenTopos.

Ceporonusn. Kinaccupukauus  S5-HT-peuentopoB. ATrOHMCTBI M QHTaroHUCTHI
CEpPOTOHMHOBBIX PEIETITOPOB.

I'mctamun — MCIUATOp BOCHAJICHUS. Knaccn@nxaunﬂ THCTaMHUHOBBIX PCUCIITOPOB.
AHTHUTHCTAMUHHEBIE nmpenaparbl

4. O0bem y4eOHOH JUCHUIIIMHBI

Bunsl yueOHol paboThl B 3agyernbix | B akangewm.
€AMHUIIAX
qJacax
O0mast TpyA0eMKOCTb JHCIHUIIIMHBI 110 y4eOHOMY IJIAHY 2 72
AyIUTOPHBIE 3AHATHSI: 0,89 32
Jlexuuu (Jlek) 0.445 16
[TpakTueckue 3anstus (I113) 0.445 16
CamocrositeasHas padora (CP): 1,11 40




CamocTosTeTbHOE H3YUCHHE PA3/ICTIOB AUCITUTLTHHBI 1,11 40

Buj koHTpOJISA: 3a4eT ¢ OLeHKOM - -

AHHOTanugA padoyeil MpOrpaMmbl AHCUUIIMHBI
«BBenenne B xumnieckyio ¢papmakosaoruno» (b1.B./IB.6.2)

Heab aMCHMIUIMHBI — IPUOOPETEHUE CTYIEHTAMHU 3HAHUN U MOHUMAaHUsI CYTH IIPOLIECCOB,
IIPOUCXOAAIIMX B OPraHU3ME YEJIOBEKa IpU IPUEME JIEKAPCTBEHHBIX IIPENAapaToB, IPUHIUIIOB
JEHCTBUA NIPENapaToB Ha OPraHU3M Y€JI0BEKA; PAKTUYECKOr0 IPUMEHEHNUS 3TUX 3HaHUM B CBOEH
HAyYHO — HCCIICIOBATEIILCKOM MAEATENbHOCTH MU (OPMHPOBAHME KOMIIETEHIMH B o00iacTu
XUMHUYECKOH (papMaKOJIOTHH.

2. B pe3yabTare M3y4YeHHsl AUCHUILIMHBI 00ydamouuiics mo mporpamme OakajiaBppuara
JOJI2KeH:

Obnaoams cnenyroummu obuenpopeccnonansibiMu (OIIK) u npodeccuonanpupivu  (I1K)
KOMITCTEHIHSMHU:

- CITI0OCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesirenbaoctr (OITK-1);

- TOTOBHOCTBIO HCHOJB30BAaTh 3HAHHWS O COBPEMEHHOW (DM3MYECKOW KapTHHE MUDA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMM BeIIeCTBA JJsl TOHUMAaHUs
OKpyXaromiero mupa u siiieanit npupozsl (OI1K-2);

- TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHWE CBOMCTB XMMUYECKHUX DJIEMEHTOB, COSAUHEHUN U
MaTepualioB Ha UX OCHOBE JIJIsI PelieHus 3aa4 npodeccuonanbHoi aesteaproct (ITK-18).

3Hamv.
- KJ'IaCCI/I(i)I/IKaHI/IIO JICKAPCTBCHHBIX MPCIIapaTOB;

- OCHOBHbIe MOHATHS (apMakokuHeTuku (BBeneHue JIC, BcacbiBaHUE, pacHpe/esieHuE,
JIETIOHUPOBaHKE, METabO0JIN3M, BBIBEJICHHE);

- ocHOBHbIE (apmakojorndeckue IGGEKThl, TMOHITHS METa0OJIUT, AHTHUMETAOOJUT,
ONpeJIETICHUE «PEUENTOP», TUIBI PEUENTOPOB U T.A.

- OCHOBHBIC ITOAXOAbI JIJIsI CHHTC3a aHTI/IMeTa6OJ'H/ITOB;

ymemy: paboOTaTh CO CHEIHAIBFHOW JIUTEPATypOil: PETUCTPOM JIEKAPCTBEHHBIX CPEICTB,
I'ocynapctBennon @apmakoneei PO.

61a0emb: HaBbIKAMHU paGOTLI B J'Ia60paTOpI/II/I, MCTOJaMHM CUHTC3a W aHalIn3a OMOJIOTHYECKH
AKTHUBHBIX BE€OICCTB.

3. Kpartkoe coaep:xaHue TUCUMILIHHBI

Knaccudukanus nekapcTBEHHBIX BemiecTB. UTO Takoe JIEKapCTBEHHOE BEIIECTBO?
AHaTOMO-TepaHeBTI/IKO-XI/IMI/I‘-IeCKafl KJ'IaCCI/I(bI/IKaHI/IS[ JICKApCTBCHHEBIX BECUICCTB.

®dapmakoKMHETHKa. BcacblBaHHE JIEKaPCTBEHHOTO CpPEJICTBA. bBHUOJOCTYNMHOCTH U
OMOSKBUBAJIEHTHOCTh Mpernapara. PacmpeneneHue JeKapCTBEHHOTO Ipernapara B OpraHax u



TKaHsAX. ['mcroremarnueckue Oapbepbl. JlemoHMpoBaHWE Mpemapara B TKaHIX OpraHu3Ma.
Oco0eHHOCTH IETTOHUPOBAHUS THAPOPUIHHBIX U JIMTTO(DHUIBHBIX BEIICCTB.
buorpancopmanmsi  ekapcTBEHHBIX — BemecTB.  Metabomuueckas  TpaHchopMmarus U
KoHblorauus. [lyTu BbIBeleHHUS JEKapCTBEHHBIX BEIIECTB. ODMuMUHAIMS. TepamneBTHUECKas
HIMPOTA.

®apmakoauHamuka. Papmakosiorudeckue 3pdextsl. Perentopsl n ux kiaccupuKanuu.
OcHOBHBIE TUIIOTE3bI IEUCTBUS JIEKAPCTBEHHBIX BELIECTB. ATOHUCTBI U aHTAaroHUCTHI. [TonHble 1
yacTU4YHble aroHucTel. CymnpaMoNIeKyJsipHbIE B3aWMOJAEWCTBUA cyOcTpara W  peLenTtopa.
Kom0OnHMpoBaHHOE TPUMEHEHNUE JIEKAPCTBEHHBIX BellecTB. CHHEPTU3M U aHTarOHU3M.

Crpoenue u pyHkiuu MeMOpaHHBIX OenkoB. CeleKTHBHBIC M HECEJIICKTHUBHBIE (TIOPHI)
WOHHBIEC KaHaJbl. BHYTPUKIIETOUHBIA HOHHBIA TOMEOCTA3.
®usunonorus HelWpoHoB. CtpoeHue HelpoHa. DYHKIMM HEHPOHOB W TJIMAIBHBIX KIIETOK.
N3menenne memOpanHoro norennuana. Knaccudukanus u cTpoeHre HEPBHBIX BOJIOKOH.

OU3MONOTHA  COKPATUTENbHBIX 3JIeMEHTOB. (DU3MOJIIOTUYECKHUE CBOWCTBA  MBIIIII.
Mopdonorust mpiedHoro BojokHa. CapkoMep U €ro CTpoeHHe. AKTHUHO-MHO3HHOBBIN XEMO-
MEeXaHUYECKUU MmpeoOpazoBareinb M MPUHIUN ero pabotel. [lomepeuHo-monocaTeie U TIIaJKUe
MBIILIBI, CXOJCTBO U PA3JINYUS B CTPOCHUU U CBOMCTBAX.

@uU3HOI0rUs CUHANICOB. DNEKTPUUECKUN U XUMUYECKUM CUHAIICHI. DTalbl CAHAITUYECKOM
nepenayn. Bo3Oyxnarommii 1 TopMo3HON cuHanchl. Kiaccudukanus cuHarncos.

Heiipomeauaropsl, ©X arOHUCTBI U AHTATOHUCTBI
Heiipomeaunatopsl. Kiaccudukanus neiipomeauatopoB. Helipomenuarop aneTusxoiuH. H-, M-
xonuHopenentopsl. Kiaccudukanuss  JIeKkapcTBEHHBIX — MpenaparoB, JEHCTBYIOIIMX  Ha
XOJIMHEPTUYECKYIO CUCTEMY: M-XOJIMHOMUMETHUKH, H-XOJIMHOMUMETHUKH, M-, H-XOJINHOMUMETHKH,
H-XOJIMHOOJIOKATOPBl (TaHTIUOOJIOKATOPHl U MHOpPENAKCaHThl Mepu(epudeckoro AeMCcTBUS).
AHTUXOJIMHACTEpa3HbIE BEIIECTBA.

Hopanpenanun. buocuHTe3 HOpajgpeHainMHa ¥ €ro YTHIM3AIUs OpPTaHH3MOM.
Knaccudpukamuss u MexaHu3Mbl JeicTBHA anpeHopenentopoB. Kiaccudukamus BemecTs,
NEHCTBYIOIMX HA aJpeHEPTHMYECKUE CHUHAICHI: aJAPEHOMHMETUKH U  aJpeHOOJIOKATOPHI,
CHUMITATOMUMETHKH W CHUMIATOJUTHKU. ['mctamuH — meamarop BocmaneHus. Kiaccuduxarms
TUCTAaMUHOBBIX PELENTOPOB. AHTUTUCTAMUHHbBIE TPENapaThl.

NMMyHOKOPPEKTOPHI 1 BAaKLIUHBI

BpoxxneHHbld W aganTUBHBIA HMMMYHUTET. AHTHUI€HBI W HUX KJIAacCU(PUKAIIUA.
NmmyHornoOynunsl. [Ipenaparsl, npuMeHsieMble 111 *UMMYHOKOPPEKLIUN: UMMYHOMOYJISITOPSI,
UMMYHOCTUMYJISITOPBI U UMMYHOCYIIpECCOPBl. BaKIIMHBI U UX KJ1acCU(UKAILINS: )KUBbIE BaKIHBI,
MHAKTUBUPOBAaHHbIE, MOJIEKYJISIPHbBIE, TEHHO-UHKEHEPHbIE, CHHTETHUECKHUE.

AHTUOHOTUKU

Knaccupukanus ~ aHTUOMOTMKOB ~ 1O  XapakTepy UM CHEKTpY  JEHUCTBHUS.
['pamIiosIoKUTENBbHBIE U TPAMOTPHIIATENIbHbBIE OAKTEPHUH.

AHTHOMOTHKY, HapyllalollMe KIETOUYHYI0 CTEHKY OakTepuil: OeTa-JlaKTaMHbIE
QHTUOMOTHUKY, TIMKOMENTH]Ibl, LUKIOCEpUH. AHTUOMOTHKH, Hapyllaolle CHHTE3 OENKOB:
AMUHOTJIMKO3U/IbI, TETPAalMKINHBL, Makpoiauabl. AHTHOWOTHKHM, Hapymatomue cuHre3 PHK:
pudaMnuH. AHTHOMOTHKY, HapyLIAOIIKie MPOHUIIAEMOCThb IIUTOIIA3MAaTHUECKOW MeMOpPaHBbI:
NOJUMUKCHUHBI. CUHTETHYECKHE POTUBOMUKPOOHBIE NpEnapaThl.

IIpoTuBOBUpPYCHBIE TPETIApaTHI

Bupycsl: cTpoenue, knaccudukanys, Ku3HeHHbIH HUKI. [IpoTHBOBUpYCHBIE Tpenapathl U
uxX Kiaccudukanus. AHTUpPETpoBHpYCHbIE TpenapaTsl: Osnokatopsl CCRS  penentopos,
UHrHOUTOpPHI MpoTeasbl. [Ipenapatel npuMeHsiemMble A geueHus renatuta C.

depMeHTHBIE ITpenapaThl
Knaccudukanus ¢pepMeHTHBIX penapaToB. TeXHONOrHs Moxy4eHus pepMeHTOB.

[IpenapaTbl — MOHOKJIOHAJIbHBIE AHTHUTEIIA



Knaccugukaius 1 TEXHOIOTHS OTYyYSHUS NPENapaToB-MOHOKIOHAIBHBIX aHTUTEN. MBIIIMHEIE,
XUMEPHBIC, TYMaHW3UPOBAHHBIE M IIOJHOCTBIO YEJIOBEUYECKHE aHTHUTENa. MOHOKIOHAJIBHBIC
antutena k peuenropy EGFR u penentopam CD3, CD20, CD30.
IIpoTuBoOIyX0NEBBIE MPENAPAThI

OmnyxoneBble KJIETKH M UX CBOMCTBA. Perymsmms amonTo3a u e€ Hapymenus. Knaccuduxanus
IIPOTUBOOITYXOJIEBBIX IIPENapaToB: ANKWINPYIOIINE areHTHI, aHTUMETa0O0JIUTHI,
IPOTHBOOITYXOJICBbIE AaHTHOMOTUKHU, TPEenapaThl PACTUTEIBHOTO MPOUCXOXKACHUS (MHTHOUTOPHI
MuTO3a U Torousomepas I u Il), pepmenTHBIE IpenapaThl, FOPMOHAJIBHBIE U AHTUTOPMOHAJIbHbIE
npenaparsl, TapreTHble NpenapaTsl (MOHOKJIOHAJIBHBIE AaHTUTENa K MEMOpaHHBIM Oelikawm,
HU3KOMOJIEKYJISIpHbIE CO€AMHEHUS ), MOJU(PUKATOPbI OMOJIOIMUECKUX PEAKLIUH.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bunpl yue6HOM paboTh B 3auetHpix | B akagem.

eIMHUIIAX dacax
OO0mas TpyA0EMKOCTb JMCIMILIMHBI 110 Y4eOHOMY IIaHy 2 72
AyIMTOpHBbIE 3aHATHS 0,89 32
Jlexuun (Jlek) 0.445 16
[TpakTrueckue 3anstus (I113) 0.445 16
CamocrositesnsHas padora (CP): 1,11 40
CamocTosiTeTbHOE H3YUYCHHE PA3/IeTIOB JUCITUTUIMHBI 1,11 40
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUINJIMHBI

«IIpombinuiennas opranmueckasi xumus» (51.B.JIB.7.1)

1. Heab aucuumiInHbl - GopMupoBaHUe y 00y4arOIIKUXCs CUCTEMATU3UPOBAHHBIX 3HAHUI
0 METOJax CHHTE3a, XUMHUU W TEXHOJOTHH IIOJYYEHUS MHOTIOTOHHAXHBIX OPraHWYECKHX
IIPOYKTOB, IIMPOKO UCIOJIB3YIOLIIUXCS B IPOMBIIUIEHHOCTH U HAPOIHOM XO35IICTBE.

I/I3y‘~I€HI/I€ AUCHUIITIMHBI HAITPABJICHO Ha an06peTeHMe (621 (5718%10)111%0,€ KOMHGTGHHHﬁI

2. B pe3yabrare u3ydyeHus AMCHUHILUINHBI 00y4AOIIHIiCA MO MporpaMMe dakajaBpuara
JIOJI/KEH:
Obnaoams crnenyromumu npodeccuonansubivu (I1K) komnereHnusIMHI:

— CIOCOOHOCTh M TOTOBHOCTH OCYIIECTBIIATH TEXHOJOTUYECKHUI MPOLIECC B COOTBETCTBUH C
pEerjJaMeHToOM M MCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHHS OCHOBHBIX MAapaMETPOB
TEXHOJIOTMYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

— CIOCOOHOCTh MPUHUMATh KOHKPETHbIE TEXHUYECKHE pelIeHuss npu pa3paboTke
TEXHOJIOTHYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJOTMH C Y4YETOM
9KOJIOTMYECKUX TocieacTBrid ux npuMeHenus ([1K-4);



— TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHHE CBONCTB XHUMHYECKHX DJICMCHTOB, COGI[I/IHCHI/Iﬁ n
MaTepHaJoB Ha MX OCHOBE JIJIS peIIeHus 3aaad npodeccruonansHoi aesrensuoctu (ITK-18).
3Hamb: -

- OCHOBHBIC MCXaHHU3MbI peaKuHﬁ OpFaHquCKOﬁ XHUMUH;

- OCHOBHBIE CIIOCOOBI HETE-, ra30-, yrienepepadoTKu B MOTYINPOIYKThl OPraHUYECKOTO
CUHTE3a;

- CTIOCOOBI TIONyYEHUsS! KIIFOUEBBIX OPraHUYECKUX COCTUHCHHMA JJIi MHOTOTOHHAXKHOTO
CHHTE3a;

- IPUMCHCHUC OCHOBHBIX MMPOAYKTOB U UX IMMPOU3BOJHBIX B HAPOJHOM XO3$II>'ICTBC;

- CcHocoObI KOHCTPYUPOBAHUA TCXHOJIOIMYCCKUX CXEM JId CTAHAAPTHBIX IIPOLECCOB
IMPpOU3BOJCTBA ITPOJYKTOB OpraHH‘ICCKOﬁ XHUMUH;

ymemsy:

-aHAJIM3UPOBATH PA3JIMYHBIC MCTOABI MOJYUCHUA IMPOAYKTOB OCHOBHOT'O OPraHUYCCKOIO
CHHTEC3a, BI)I6paTI) Han0o0JIee TEXHOJIOTHUECKH IMIPUMCHUMYIO CXEMY IIOJIYYCHUA BCUICCTBA,

- IPOYECTh TEXHOJIOTUYECKYIO CXEMY XMMUYECKOTO TIPOU30CTBA;
- [0 CXE€ME COCTaBUTh OMMHMCAHNE TEXHOJIOTHYECKOTO IMPOIIeCCa;

- OIIPEICITUTH CITOCOOBI OUYMCTKH BBIICIISIEMOTO BEIISCTRA.
é1aoemo:.

- HaBBIKAMH COCTAaBJICHHS TEXHOJIOTUYECKUX CXEM XHMHUYECKUX MPOU3BOJICTB U BHIOOpA
000pyI0BaHNS;

- OCHOBHBIMHU METOJAaMH OPraHUYCCKOIr'0O CUHTE34a,

- OCHOBHBIMHU MCTONAaMU aHaJIn3a IJId MOATBCPIKACHUSA COOTBETCTBUA KPUTCPUAM KAaU€CTBA
MMPOAYKTOB OPraHUYCCKOI'0 CUHTE3a.

3. Kparkoe conepxxanue JMCUMILIAHBI.

Pasmen 1. Ilpuponmnas ceippeBasi 0a3a TPOMBINIICHHOCTH OPTaHUYECKOTO CHHTE3a
Bseneunue

Ilenn u 3amaum Kypca B IMOATOTOBKE OakalaBpOB JUIsI XMMHUKO-(papMmaneBTHUECKOH u
KOCMETHYECKOW IPOMBIIIJIEHHOCTH. POJIb NPOMBINIJIEHHOCTH OpPraHUYECKOrO CHHTE3a B
DKOHOMHUKE CTpaHbl. COCTaBISAIOIIME MPOMBIIUIEHHOCTH OPraHUYeCKOrO0 CHHTE3a: OCHOBHOM
OpraHMYeCKUN CUHTE3, TOHKUH opraHunyeckuil cunres. [IpomsBoactBo nmomumepoB. OCHOBHbIE
TEHJECHLUN Pa3BUTHS IIPOMBIIIIEHHOCTH OPraHU4ECKOr0 CUHTE3A.

[TpuponHas ceippeBas 6a3a
VICTOYHUKH CBIpbS A7l TPOMBIIUIEHHOCTH OPraHUYeCKOro cuHTe3a. Bo3oOHOBiIsIeMoe U
HEBO300HOBJISIEMOE CHIPKE.

HedTs 1 npupoasslii ra3 U ux 3Ha4eHUE JUIsI MUPOBOM sKoHOMHKH. Knaccudukanus u
coctaB Hedrteil. [Ipouecchl mepBUYHON W BTOPUYHON mNepepaboTKu HePTH. XapaKTepuCTHKa
OCHOBHBIX METOJIOB BTOPHUYHOM MepepaboTku He(TH: KPEKHUHT, pU(GOPMUHT, HU30MEpH3alus,
ankunupoBaHue. OCHOBHBIE MPOIYKTHI, IOJy4yaeMmble IMpH THepepaboTke HEPTH: alKaHbl
(mapaduHsl), nUKIOANKaHbl (HadTeHbI), alKeHbl (0JleUHbI), apOMaTHUECKHe coeluHeHus. Mx



NPUMEHEHHE B KOCMETHUYECKOW M (apMalleBTUYECKON MPOMBINUICHHOCTH. [IpuponHblii ra3 u
IPOAYKTHI €ro nepepaboTKH: CUHTE3-Ta3, BOJOPO U OKCHJL YIIIepoa.

Kamennslit yromnp, Kak HCTOYHUK apOMaTHUECKUX coeauHeHuid. Kmaccuduxanus yrneil.
KokcoBanue yras. CoctaB (pakuumil. OCHOBHBIE MPOIYKTHI, BbLIEISEMbIE MPU HepepadoTKe
KOKCOBOT'O I'a3a U KAMEHHOYT OJIbHOW CMOJIBI.

ChbIpbe NPUPOIHOIO IMPOUCXOXKIEHMS. PacTurenbHOe Chblpbe KaK HCTOYHHUK YIJIEBOJIOB,
KHUPOB, KapOOHOBBIX KHUCIOT U cnupToB. CrnocoObl M MPOAYKTHI NEpepabOTKHU JIPEBECUHBI:
LEJUTF0JI03a, apOMaTHUYECKHE COEIUHEHMs, AylucTble BemiectBa. CnocoObl M HPORYKTHI
nepepadoTKU CEebCKOXO035HCTBEHHOTO ChIPbsl: Maciia, XKHpPbl, YIJIEBOAbI (KpaxMal, 1eKCTPUHBI,
caxapos3a, TIJIOKO3a, MEHTO3bl), (Gypdypos, 3TaHOJ, INIMLEPUH, >KUPHbIE U HEHACHIILEHHbIE
KapOOHOBBIE KUCIOTHI. [IpOyKThI TepepaboTKH KUBOTHOTO CBIPhs. [Ipenaparsl KpoBH.

Paznen 2. TexHosnorusa nporeccoB 31eKTpOoGUIBLHOIO 3aMELCHHsI B apOMAaTUYECKOM PAILY

CynbdaTupoBanue u CyabpUpOBaHHE

CynbpgatupoBanue. Cynbdarupyromuye peareHTbl. YCIOBHS IPOBEAEHUS Ipolecca.
OCOOCHHOCTH TEXHOJIOTHH CYJIb(aTHPOBAHUS CEPHBIM AaHTHAPUAOM H CEPHOW KHCIOTOM.
Beinenenue mnpoaykroB cynbdarupoBanus. Knaccudukanus aHMOHHBIX  [TOBEPXHOCTHO-
AKTUBHBIX BEIIECTB. TEXHOJOTHS alKWiICylb(}aToB: naypwicyiabpar, MHUPHCTHICYIb)AT,
naypercynbdar.

CynbdupoBanue. Cynbsupyromnime peareHTHlI. TexHomorus Cynb(UPOBAHUS
apOMaTUYECKUX COeJUHEHUH. MexaHu3M cCynb(pupoBaHUsA. YCIOBHs NPOBEACHMs Ipoliecca:
TEMIIepaTypa, pacTBOPUTENb, BIHMSHWE NPUPOABI CyIbPHUPyeMOro cyocTpara Ha BBIOOp
CyIb(QUPYIOLIEro areHTa M €ero KOHIEeHTpauuio. Bwienenue cynabgokuciaor. TexHomorus
OCH30JICYTE()OKUCIIOTHI, TOJIYOJICYTB(OKHUCIIOT, MeTa-0eH30IAUCYTb()OKUCIIOTHI,
IKUIIApUICYIb(OHATOB. CynbsdupoBanue apOMaTHYECKUX aMMHOB. TexHomnorus
cynbanunoBoii  kucinorel.  CynbdupoBanume HadramuHa. Texmomormss 1- wuw  2-
HapTanuucynbpokucnor. Ju- u tpucynbdokucnorsl HadranuHa. CynbdupoBanue 2-Hadrona.
OcoOenHoctu cynbpupoBaHus aHTpaxuHoHa. KoHTpoib mpouecca cynb(UpOBaHUA U aHAIU3
cynbQoKHUCIOT. Mepbl 0€30MacHOCTH U KOJOTMYECKHE BOIPOCHI IPH  IMPOU3BOJCTBE
cynbokucior.  CynsdoxnopupoBanue. [lomyuenue  cynbdoxmopunoB.  I[Ipumenenue
CyIb(QOKHUCIOT U CyIb(QOXJOPUAOB B OPraHMYECKOM CHHTE3e M  (apMaleBTUYECKOH U
KOCMETHYECKOH MPOMBIIIIEHHOCTH.

HutpoBanue u HUTpO3UpOBaHKE

HutpoBanue. Hutpyrommue peareHThl. YCIOBHS MPOBEICHUS Mpoliecca: TeMIleparypa,
pacTBOPHUTEINb, BBIOOP HUTPYIOIIETO areHTa. TeXHOIOTHsS HUTPOOEH3071a, T-HUTPOXIOopOeH3011a,
n-HUTpoTONyosda. HurpoBanue Hadranuua u antpaxuHona. HutpoBanue ¢enonos. HurpoBanue
aMrHOB. HuTpoBaHWe apoMaTH4YeCKMX ajbJCTHI0B W KapOOHOBBIX KHCIOT. HutpoBanume
cynbdokuciaor. KoHTponbp mnpouecca HUTpoBaHUS. Mepbl 0€30MaCHOCTH U 3KOJIOTHYECKHE
ACTIEKTHI MPH MPOBEJCHNUH TPOIIECCOB HUTPOBAHUS. AHAIN3 HUTPOCOSAHMHEHUIA.

Hutposuposanue. Hurposupytomiye areHTsl. Y CI0BUS MPOBEICHUS ITpoLiecca.

[IppuMeHeHHEe HUTPOCOECAMHEHUN W HUTPO30COECIMHEHUM B OPraHMYECKOM CHHTE3E€ H
(dapManieBTUYECKOH M KOCMETHYECKOM MNpOMBIIUIEHHOCTH. JlekapcTBeHHbIE CyOCTaHIMH,
coJepKalie HUTPOTpymmy: (ypanuinH, HAQEAUIWH, HAMOJIWINH, HUTpa3enam, MapKymap,
METPOHUA301.

["aorennpoBanue

TexHosorus raloreHMpoBaHus alKaHoB. PanukanbHO-11enTHOE razodasHoe u xuakodasHoe
xjopupoBaHue. OCHOBHBbIE TMPOAYKTBHI, IOJlydaeMble B JTHX Mpoleccax: AUXJIOPITaH,
TPUXJIOPATAH, AUIWIXJIOPHUI, XJOpPYKCYCHas Kuciaora. bpomconepkamiye  NpOIyKThI
anu@aTUyecKoro psijia U UX MpUMEeHEeHHe B (apMalleBTUYECKO MIPOMBILUIEHHOCTH. TexHomorus
TUIIOBOTO 3¢upa 0O-OpOMHU30BATIEPHUAHOBON KHUCIOTHI. TEXHOJOrWs TaJOreHUPOBAaHUS B
apoOMaTHYECKOM  pALIY. Xnopupyrouie peareHThl. YCJIOBHS IPOBEIEHUS Ipoliecca.



XnopupoBaHue B apo. XJI0pUpOBaHUE B OOKOBYIO 1emb. TexHomorus xinopoensona. TexHnomorus
OeHzmwmxyopuaa. XjopupoBanue ¢enoma. Ilomydenue xmopanwna. bpomupoBanwe u
MOJIMPOBAHHE B AapPOMATUYECKOM psay. TeXHOJOrus N-OpoMaHWIMHA, S-OpoMH3aTHHA.
BbpomupoBaHnue Npou3BOAHBIX aHTpaxWHOHA. [IpuMeHeHHe HOA3aMEIIEHHBIX apOMATHUYECKHUX
COCIMHEHUI B KAa4eCTBE PEHTTEHOKOHTPACTHBIX BEIIECTB. XJIOPHPOBAHHE M OPOMHUPOBAHHE B
psiny HadTalvHAa W aHTpaxuHOHA. [IprMeHeHue rajloreHcolep)KaluX COeIUHEHUH B
OpraHMYECKOM CHHTEe3e. ApOMaTHUYECKUE TaJoreHCoAepkKallue JIEKApCTBEHHbIE CYOCTAaHLIUU.
Mepb! 6€301acHOCTH U HKOJIOTMYECKHE aCIIEKThI MPU MPOBEACHUH MPOLIECCOB T'aJIOTEHUPOBAHUS.
AHanu3 raJoreHcoAepKaliux CoeuHEHUH.

Pa3,[[€J'I 3. TexHOJI0THUsI BOCCTAHOBJICHHS ApOMATHYCCKUX HUTPO- U HI/ITpOSOCOC,Z[I/IHeHI/Iﬁ

OOmast cxema NpEBpaLICHUH apOMAaTHYECKUX HUTPOCOCIWHEHHU TPU BOCCTAHOBIICHUH.
BoccranaBnuBaromue pearentol. [IpeBpailieHue HUTPOCOEAUHEHUN B apOMaTHYECKHE aMHUHBI.
BoccraHoBieHue xeine3oM B Cpelle 3JEKTpoiMuTa. TeXHOJIOrMs aHWIMHA, KCWIMJIUHOB, II-
aMUHOOEH30MHOM KHUCIOThI, aMUHOCYNIb(POKHUCIOT. BoccTaHOBIeHHE MeTalllIaMU B KUCIIOH cpejie.
[Tonyyenue  m-xJopaHWIMHA, N-aMuHO(MeHona. l30uparenbHOE BOCCTAHOBICHHE COJISIMU
CEepPHUCTOM KHUCIOTHI U cynbpuaamu. TexHonorus M-HUTpoaHunuHa. KaTtamutuueckoe
THIPUPOBAHWE  HUTPOCOCAMHEHUH.  YCIOBHS  MPOBEACHUS  Mporecca: KHUIKopazHOE
TUApUpOBaHUE, Mapoda3zHoe TuApupoBaHHe. TexXHONIOTHUS aHWIMHA, M-(EeHUIeHIMaMUHa.
BoccranoBienne Meramamu B IIenO4HOM  cpexpe.  [lonmydeHme  ruapa3ocOeIMHEHMM.
[leperpynnupoBka THUIPA30COCAMHEHUH B TMPOM3BOAHBIE OeH3uAMHA. BoccraHoBieHue
Hutpo3ocoeauuenuid. Texuonoruss N,N-gumerwn-n-penmnennnamuna. KoHTponbs mpoleccoB
BOCCTAHOBJICHHMSI M aHAIU3 apOMATUYECKUX aMHUHOB. Mepbl 0OE€30MacCHOCTH U HKOJIIOTUYECKHE
BOIPOCHI IPU OpPraHU3aLUU MPOIIECCOB BOCCTAHOBIEHUSI HUTPO- U HUTPO30COEIUHEHUH.

Paznen 4. TexHojorus HYKJ'ICO(bI/IJ'ILHOl"O 3aMCHICHUA B apOMATUYICCKOM PALY

[IlenovHOE TUTaBIICHHE APOMATUYECKHX CYIIb()OKUCIOT.

[lenoyHoe miaBiaeHue coyieit CynbPOKUCIOT KaK METOJ mnoiydeHus ¢peHonoB. MexaHnusm
npouecca. Y cloBus IpoBeAeHUsI ITpoliecca. Boiienenue neneBpix NpoayKToB. BiusHue npupos
cyOcTparta Ha TEXHOJIOTHIO Tiporecca. M3bupatenbHoe 3amernienne cynbdorpynmnsl. OTKpbITas U
3aKpbITas wiaBka. OCOOEHHOCTH IIEIOYHOTO IJIABIEHUSI CYJIb(POKHUCIOT AHTPaAaXUHOHOBOT'O Psijia.
Texnonorust penona, 2-nadromna, pesopiuHa, aMUHOHADTOICYIHGOKUCIOT, anu3apiuHa. Mepbl
0€30MacCHOCTH U SKOJIOTMUYECKHE aCHEKThl MPH MPOBEIECHUN MPOLECCOB IIEJIOYHOIO IUIABJICHUS.
KonTponp mporecca mienouHoro rmiaBieHus. AHanu3 ¢eHonoB. [Ipumenenue ¢eHOIOB B
opraHuyeckoM cuHTese. [IpumeHenue GpeHosIoB B KauecTBE CTaOMIN3aTOPOB M AaHTHUOKCH/IAHTOB B
dbapmalneBTUYECKUX U KOCMETHYECKHUX MPOAYKTaX.

Texuomorus HYKJ'ICO(l)I/IJ'II)HOFO 3aMCHICHUA aTOMa raJlIorcHa B apoOMaTUidCCKOM psAay.

3ameleHue TajoreHa Ha TUAPOKCUTPYMIY W aJKOKCUTPYIIY KaK METOJ MOTy4eHHs
(dbeHoJI0B 1 MPOCThIX AUPOB. MexaHNU3MBbI peakiuu. Y CIOBUsI MPOBEACHUS mpolecca. Biusaue
MpUPOJBI cyOcTpaTa Ha CKOPOCTh peakiuu. BriaeneHue 1eneBbix MPOIyKTOB. TEXHOMOTHS Ii-
HUTpodeHONa, TM-HUTpOaHHu30da, 2,4-nuautpodenona, o-Hadtona, nudeHmwnIoBoro 3dupa,
NUPOKATEXMHA. 3aMellleHHe TalloTeHa Ha aMUHOTPYIITy. YCIOBHS TPOBEICHUS IpoIecca.
Brigenenue 1ieneBbx mpoaykToB. TeXHOIOTHS M-HUTPOAHHUINHA, TIPOU3BOIHBIX TU(EeHUITaMHUHA.
3amMernieHne rajJoreHa Ha MepkanTorpymiry. KoHTposs mporieccoB HyKJI€O(pHIBHOTO 3aMeNICHHUs
rajioreHa B apomMaTtuueckoM psiay. KoHTponbh kadecTBa KOHEUHBIX IIENEBBIX MPOIYKTOB. Mephl
0€30MMaCHOCTH M SKOJIOTHYECKHE aCTICKThI ITPH OPraHU3aluy dTHX TPOU3BOJICTB.

BzaumornpeBpaiiieHus: apoMaTHUYECKUX OKCH- U aMUHOCOEIMHEHUH.

Peaknusa byxepepa. MexanusMm peakuuu. YcloBus IpoBeneHus mpouecca. KoHTpoub
mpolecca M KadecTBa KOHEYHBIX MNpoAykKToB. Texnomorus M- u TI'amma-kucimor. Mepsl
0€30I1aCHOCTH U 3KOJIOIMYECKHE aCIEKThI IPH OpraHu3aliy mporecca.



ApaMHUHUpPOBAHUE.

MexaHusM peaknuu. YCIOBHs IIPOBeAeHMs Ipouecca. KOHTponb mpounecca M KadecTsa
KOHEUHBIX NIPOAYKTOB. TexHomorus audeHnnamuHa, Heo3oHa /Jl, apuiaMMHOAHTPaxXWHOHOB.
Meps! 6€3011aCHOCTH U 3KOJOIMUYECKHE aCIeKThl IPU OpraHu3aluy mpolecca.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3auernbix | B akangewm.

Bunbr yueOHOM paboThI CAMHIIAX gacax
OO0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyIUTOPHBIE 3aHSATHS: 1,33 48
Jlexuun (Jlek) 0,44 16
[Tpaktueckue 3anstus (I13) 0,44 16
JlaGopartopust 0,44 16
CamocrositesbHasi padora (CP): 1,67 60
CamocTosiTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUIMHBI 1,67 60
Bu1 HTOroBOro KOHTPOJIS: 3a4€T ¢ OLIEHKOM - -

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUIJIMHBI

«BBeneHue B TexHOJIOrHI0 opranuyeckux Bemecrs» (b1.B.J1B.7.2)

1. Heap tucuunMHbI - GOpMUPOBAHHE Y 00YUAIOIIUXCS CUCTEMATU3UPOBAHHBIX 3HAHUM
O METOJax CHHTE3a, XMMHHM W TEXHOJIOTMM IIOJIyY€HUS MHOTOTOHHA)KHBIX OPraHMYECKHX
IIPOAYKTOB, IUPOKO UCHOJIB3YIOIIUXCS B IPOMBIIIJIEHHOCTH U HAPOJIHOM XO35HCTBE.

I/I3y‘~I€HI/I€ AUCHUIITIMHBI HAITPABJICHO Ha an06peTeHMe CIICOYIOIUX KOMHGTGHHHﬁI

2. B pe3yabTaTe u3yueHHs JUCHUILIMHBI 00y4aommiics Mo nporpaMmme 0akajaBpuara
JOJIZKEH::

Obaaoams cnenyromumu obmenpodeccrnonanbubiMu (OIIK) u npodeccuonansupivu (I11K)
KOMITETEHIIMSMU:

— CIOCOOHOCTh ¥ TOTOBHOCTH OCYIIECTBIIATH TEXHOJOTUYECKHUI MPOLIECC B COOTBETCTBUH C
pEerJaMeHToOM M MCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJIsi M3MEPEHHS OCHOBHBIX MapaMETPOB
TEXHOJOTUYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);



— CIOCOOHOCTh TPUHUMATh KOHKPETHBIE TEXHHUYECKHWE pEHIeHUS Tpu pa3padoTke
TEXHOJIOTUYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJOTHMH C YYETOM
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (I1K-4);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOMCTB XMMHYECKUX 3JIEMEHTOB, COCAMHEHUN U
MaTepUalioB Ha UX OCHOBE JIJIsI pelieHus 3a1a4 npodeccuonanbHoi aestenapuoct (ITK-18).

3Hamy: -

- OCHOBHBIC MCXaHHU3MbI peaKuHﬁ OpFaHquCKOﬁ XHUMUH;

- OCHOBHBIE CIIOCOOBI HETE-, ra30-, yrienepepadoTKu B MOIYMPOIYKThl OPraHUYECKOTO
CUHTE3a;

- CTIOCOOBI TONyYEHUs! KIIFOUEBBIX OPraHUYEeCKUX COSAMHEHUN TSI MHOTOTOHHAKHOTO
CHHTE3a;

- IPUMCHCHUC OCHOBHBIX MMPOAYKTOB U UX IMPOU3BOJHBIX B HAPOJHOM XO3$II>'ICTBC;

- CcocoObI KOHCTPYHUPOBaHUA TCXHOJIOIMYCCKUX CXEM JII CTAHAAPTHBIX IIPOLIECCOB
MMPOU3BOACTBA IIPOAYKTOB OpraHI/I‘ICCKOﬁ XUMUH,

ymemsy:

-aHAJIM3UPOBATH PA3JIMYHBIC MCTOABI IMOJYUYCHHUA IMPOAYKTOB OCHOBHOI'O OPraHUYCCKOr'o
CHHTC3a, BLI6paTB HanoboJIee TEXHOJIOTHUECKHU IMPUMCHUMYIO CXEMY IIOJIYYCHUA BCIICCTBA,

- POYECTh TEXHOJOTHICCKYIO CXEMY XMMHYECKOTO IIPOU30/ICTBA;
- II0 CXE€ME COCTaBUTh OMHMCAHUE TEXHOJIOTHYECKOro MPOoIIecca;

- OIIPEICITUTH CITIOCOOBI OUYMCTKH BBIICTISIEMOTO BEIIESCTRA.
é1aoemo:.

- HaBBIKAMH COCTABJICHHUS TEXHOJOTHYECKUX CXEM XMMHUUYECKUX MPOM3BOJACTB M BBIOOpA
000pyI0BaHNS;

- OCHOBHBIMHU METOJAaMH OPraHUYCCKOIr'0 CUHTE34a,

- OCHOBHBIMH METOJAMH aHAJIN3a JJIs TIOATBEPKACHUS COOTBETCTBHS KPUTEPUSAM KaueCTBa
IPOJYKTOB OPraHMYECKOTI0 CUHTE3a.

3. Kparkoe conepxaHue JMCUMILTAHBI.

1. Beenenne. Kparkas mcropusi pasBUTHs MPOMBIIUIEHHOCTH OPTraHUYECKOIO CHHTE3a,
3HAYEHHE JUUIS HAPOJIHOTO X0351CcTBA. [IpOXYKTHI MPOMBINUIEHHOCTH OPTaHUYECKOI0 CUHTE3A KaK
UCXOJHbIE BEIIeCTBA JUIsl TOJY4YEHHs] MOHOMEpPOB, OWOJIOTMYECKH aKTHUBHBIX BEIECTB,
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, IUIACTU(PHUKATOPOB, TOIJIMBA, UX XapakTepucTuka. OCHOBHBIE
VCTOYHMKH CBIPbsI, UX XAPAKTEPUCTHKA.

2. [Ilpouecchl okuciaeHuss W TuApUpoBaHUsA. Posib  TpPOIECCOB  OKHUCIECHUS B
MPOMBINIUICHHOCTH OpPraHu4YecKoro cuHTe3a. COBpPEMEHHBIC NPEICTABICHHUS O MeXaHU3Max
peaKkuuii OKUCIIEHHS OpPraHMYecKuX coenuHeHuiu. [IpombinieHHbie okucautenu. OKHUCICHUE



pa3IMYHBIX KJIACCOB OpraHWYecKuxX coeauHeHuid. JKuakodaszHble u razodasHble MPOLECCHI
OKHUCJIEHHS  yIJIEBOJOPOJAOB,  CIMPTOB,  aiubAeruAoB.  OKHUCIUTENBHBIM  aMMOHOJIM3.
Knaccugukamnusi, CelNeKTUBHOCTh, MEXaHM3M pPEaKUW{d TUAPUPOBAHHMA HA T'eTEPOrCHHBIX
karanu3aTopax. [‘uapupoBanue penona, aHWIMHA, OKCHJIA YTIIEPOa.

3. Tumponus, ruapartanusi, 3TepuuKanus, ankuiupoBaHue. lIpuMeHeHue peakuui
TUAPOIIN3a, TUAPATAINH, STepUPUKAIUU B IPOMBIIUIEHHOCTU. [ MAPOIN3 raloreHnpon3BOIHbIX,
HUTPHUIIOB, CIIOKHBIX 3(upoB. IIporueccsl ruapatanui TUICHOKCHAA, ONC(PUHOB, AlCTHUIICHA.
Orepudukanus. [Iporneccs! ankuivpoBanus napa@uHoB U apOMaTHUYECKHUX YTIIIEBOJOPOIOB.

4. Peakuum ramoreHupoBaHus. Mcnosb3oBaHHME —peakUUi  TalOTEHUPOBAaHUSA U
raJIOTeHIPOU3BOJHBIX B OpraHMYeckoM cuHTe3e. Kiaccudukanus peakuuid rajgoreHupoBaHMs.
Peakuuy panukanbHOrO 3aMECTUTENBHOIO IaJIOTEHUPOBAHUS AJIKAaHOB M AJIKCHOB. 3aMELICHUE
THJIPOKCUIIBHOM TpyMIbl Ha TajOreH B CHOUPTaX M KapOOHOBBIX KHUCJIOTaX. 3aMECTUTENIbHOE
raJIoOTCHUPOBAHNUE KApOOHWIBHBIX COCOUHEHHUH. XJIOPUPOBAHWUE CHUHWIBHOW  KHUCIIOTHI.
["anoreHupoBaHue apoMaTUYECKUX COECIUHEHUM B sApo U OOKOBYIO Lenb. AJAUTHBHOE
raJIoTCHUPOBAHUE AJKEHOB W aleTWwIeHa. [MIporaloreHHMpoBaHUE aJIKEHOB U AaLETHIICHA.
Peakuuu xJ1I0pruipuHUpOBaHusl aIKeHOB. AJTUTUBHOE XJIopupoBaHue OeH3omna. OcoOeHHoCTH
(bTOpOpraHMYecKUX COeAMHEHUH, UX CBOWCTBA, IpuMeHeHne. CriocoObl BBEIeHUs aToMa Topa B
OpraHUYeCKHe COeTUHEHNS. XIOPPTOPYIIIEPOIBL.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3auetnpix | B akazem.

Bunst yueOHoI paboThI CAMHIHAX qacax
OO0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IVIAHY 3 108
AyIuTOPHBIE 3aHSITHS: 1,33 48
Jlexmu (Jlek) 0,44 16
[TpakTueckue 3ansatus (I113) 0,44 16
JlaGopatopus 0,44 16
CamocrositeanHas padora (CP): 1,67 60
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,67 60
Bu HTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOI - -

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI

«OCHOBBI CTaHJAPTH3ALMM JieKapcTBeHHBIX cpeacTs» (b1.B. /1B.8.1)



1. Heas» mpenogaBaHus JMCUHUILVIMHBI — (OpMUpPOBaHHE 3HAHUN MO TEOPETUYECKUM
OCHOBaM CTaHJAPTU3ALMH U KOHTPOJIIO Ka4eCTBA JIEKAPCTBEHHBIX CPEJCTB, OCHOBHBIE TPUHLIUIIBI
OpraHM3al1y IPOU3BOJICTBA, CUCTEMbI OLIEHKH U KOHTPOJI KaUeCTBa JIEKAPCTBEHHBIX CPECTB.

2. B pe3yabTtare wu3ydyeHus UCHUILUIMHBI O0y4YawUIWiicd MO0 mNporpamme
0akaJjiaBpUaTa J10JIKeH

Obnaoams cnenyrommmu  obmenpodeccnonansubivu  (OIIK)  npodeccuonansubivu  (I11K)
KOMIICTCHITHSIMHU:

- CIOCOOHOCTBIO U TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUTAH B Tipodeccuonanbhoit nesreabroctu (OITK-1);

- TOTOBHOCTHIO HCIIOJB30BaTh 3HAHHUS O COBPEMEHHOW (hHU3MUECKON KapTUHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMHM BEIECTBAa Ui MOHUMaHUS
OKpYsKaromiero Mupa u ssicHuii mpupozst (OITK-2);

-TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUM BELIECTBA, IPUPOJIC XUMHUUYECKON CBS3U
B PA3JIMYHBIX KJIACCAX XUMHUYECKHX COCIMHEHUW [JI1 TMOHUMAHHS CBOWCTB MAaTEpUAlOB M
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKArOIUX B okpysxatoiiem mupe (OI1K-3);

- TOTOBHOCTBIO UCITOJIb30BaTh 3HAHWE CBOMCTB XMMHUYECKHUX DJIEMEHTOB, COCAUHEHUN U
MaTepUalioB Ha UX OCHOBE JJIsI pelieHus 3a1a4 npodeccuonanbhoi aesteabaoctu (ITK-18).

- TOTOBHOCTBIO U3y4yaTh HAYYHO-TEXHHUYECKYHO HWH(POPMAIMIO, OTCUSCTBEHHBIH |
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).

3Hamo.

- OCHOBHBIE HOpPMAaTHBHbIE JOKYMEHTBI, ONpEIEIAIONIME TOPSIOK OOpareHus
JIEKApCTBEHHBIX CPEJICTB HA Tepputopun Pocculickonn @enepanny;

- IOPAZOK MOCTPOeHU (hapMaKONEeHHbIX CTaTell Ha JIeKapCTBEHHBIE CPE/ICTBA;

- IOPSIIOK TPOBEJEHUS TOCYAAPCTBEHHON PETUCTPALMM JIEKAPCTBEHHBIX CPENICTB;

- TpeOOBaHMS K OPraHU3alMK U IPOBEICHNUIO KOHTPOJIS KaUeCcTBAa JICKApCTBEHHBIX CPEJICTB;
ymemb.

- OIPEJENNUTD BU/JI JIEKAPCTBEHHOT'O CPEICTBA U OTHECTH €T0 K ONpeAeaEHHON TpyIie,
COCTaBUTh 3a8BKY Ha PETUCTPALIMIO JIEKAPCTBEHHOI'O CPE/ICTBA,

NPEJIOKUTh TIEPEUYeHb IIOKa3aTelied KOHTPOJsS KadecTBa JUIsl BKIIOYEHUS B
(dhapMakoIelHyI0 CTaThIO U COCTAaBUTh MPOECKT HOPMATUBHOM JOKYMEHTAIIMH Ha JIEKAPCTBEHHOE
CPENCTBO;

er1a0emo:.

- 3HAHUSMH O TIOPSJIKE BaIHJAlMKd AHATUTHYECKUX METOAMK M TEXHOJIOTHYECKUX
IIPOLIECCOB B MPOU3BO/ICTBE JIEKAPCTBEHHBIX CPEJICTB.

3. KpaTkoe conep:xkaHue TUCHUILINHBI

1. Beenenue



HGJII/I " 3aJla4yu Kypca. OcHOBHEBIE AOKYMCHTHI, OIIPCACIIAIOIIHNC MMOPAJOK IMPOU3BOACTBA U
oOparreHus JeKapCTBEHHBIX CPEACTB Ha Tepputopun Poccuiickoit deneparun.

2. Drarnbl pa3paboTKU HOPMATUBHOM JOKYMEHTAIIMU Ha JIEKAPCTBEHHbIE CPEACTBA

OcHOBHbBIE [TOKYMEHTBI, OMNPEICNAIONINE MOPSAOK pPa3pabOTKU HAYYHO-TEXHUYECKOU
JOKYMEHTAllM Ha JIEKapCTBEHHOE CpeAcTBO. Pa3zpaboTka JOKyMEHTOB Ha pedepeHTHBIe
npenapatsl. PazpaboTka JOKYMEHTOB Ha BOCIIpOU3BeIEHHBIE MpenapaThl. [lopsaok perucrpanuu
JIEKapCTBEHHBIX CPECTB.

3. Pa3paboTka papmakoneitHbIX cTaTell Ha JICKAPCTBEHHOE CPEJICTBO

[Tonstue «Papmakoneiinas cratbs». Buabsl gapmakoneiinbix crareir. dapmakorneitHas
ctatbs npeanpustus. ['ocynapcreennas @apmakornes PO. OcHoBHbIe 3apyOekHbIE (papMaKorieu:
EBponeiickas dapmakones (EP), bputanckas ®apmakomnest (BP), Amepukanckas dapmakones
(USP). Buzapl JekapcTBEHHBIX CpPEACTB W IMepeueHb TpeOoBaHW K HUM. Bammpanus
AHAIUTUYECKUX METOJIOB OIpeIeNICHUs KauecTBa JIEKapCTBEHHOT0 cpecTBa. Onpeesnenre cpoka
TOJTHOCTHU JIEKaPCTBEHHOI'O CPECTBA.

4. O0béM y4eOHOH JUCHUIIMHBI

Bust yueGHOM paboTs B 3auérbix | B akangewm.
eIMHULIAX qacax

O0mas TpyA0EMKOCTh JMCHHUIIIMHBI 10 Y4eOHOMY IUIAHY 2 72
AyIUTOPHBIE 3aHITHS: 0,22 8
Jlexruu (JIek) 0,22 8
[TpakTrueckue 3anstus (I113) - -
Jlaboparopus - -
CamocrositesnbHas padora (CP): 1.67 60
By MTOroBOro KOHTpOJISA: 3a4eT 0,11 4

AHHOTanus pado4eil NPOrpaMMsbl AU CHHUIIIMHBI
«OCHOBBI TEXHOJIOTHH JieKapcTBeHHBbIX cpeacTs» (b1.B.JIB.8.2)

1. Hear mpenogaBaHusi AUCUMILUIMHBI — (OPMHpPOBAHUE Yy CTYAEHTOB HEOOXOIUMBIX
3HaHUH B 00J1acTH pa3pabOTKH, MPOU3BOJICTBA U aHAJIN3A JIEKAPCTBEHHBIX CPEJICTB.

2. B pe3yabTtare wu3yYyeHHs IMCUMIUIMHBI O0y4Yawuuiicsi MO mporpamme
0akajaBpHUaTa q0JI’KeH:

Ob6naoams cnenyronmmu obmienpodeccuonansibivi  (OITK) u mpodeccnonansubivu  (ITK)
KOMIICTCHITHSIMH:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbroct (OTTK-1);

- TOTOBHOCTHIO HCIIOJb30BaTh 3HAHHUS O COBPEMEHHOW (hHU3MUECKON KapTUHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIECTBA Ul TIOHHMaHUs
OKpy»Xaromiero mupa u siieanit npuposl (OI1K-2);



-TOTOBHOCTBIO HUCIIOJIb30BAaTh 3HAHUS O CTPOCHHUH BEIIECTBA, IPUPOAEC XUMUUYECKOM CBA3U
B Pa3IMYHBIX KIACCaX XWUMHUYECKUX COCAUHEHHH [UIsi TMMOHUMAaHUS CBOWCTB MAaTEPHATIOB H
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B okpyxatoriem mupe (OITK-3);

- TOTOBHOCTBIO UCITIOJIb30BaTh 3HAHWE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCJIMHEHUN U
MaTepUalioB Ha UX OCHOBE JIJIsI peleHus 3a1a4 npodeccuonanbhoi aestenbuoctu (ITK-18).

- TOTOBHOCTBIO U3y4YaTh HAYYHO-TEXHHUYECKYIO HWH(POPMAILMIO, OTCUSCTBEHHBIH |
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3HaAMb:
- TEXHOJIOTHIO TOTOBBIX JIEKAPCTBEHHBIX (POPM;
- YCTPOWCTBO Y MPUHIUIIBI IEUCTBUSI OCHOBHOT'O 00OPY/I0BAHMS;

- TPUHIMIBI BBIOOpA JEHCTBYIOIIMX M BCIOMOTAaTEIbHBIX BEIIESCTB, PACTBOPUTEIICH,
00opyI0BaHus;

- HOPMATHUBHO-TCXHUYCCKYIO HOKYMCHTAILIUIO, PCETIAMCHTHPYIOIIYHO IIPOU3BOLACTBO
JICKApPCTBCHHLIX CPEACTB, B TOM YHCJIC IIpaBUJIa Haﬂnemameﬁ HpOH3BOILCTB€HHOfI IMPAKTUKN

(GMP);

- KOHTPOJHPYCMBIC IapaMCTPbl MU OCHOBHBIC MCTOABLI KOHTPOJIA Kade€CTBa HMCXOJHOI'O
ChIpbs U T'OTOBOTO ITPOAYKTA,

- METOJbI pEreHepalu pacCTBOPUTENECH, YTHIN3ALMU OTXOJ0B U OYUMCTKU CTOUYHBIX BOJ;
ymemo:

- COCTaBUTHb TCXHOJJIOTHUYCCKYIO U alllapaTypHYIO CXEMbI IPOU3BOJACTBA JICKAPCTBCHHBIX
CpCACTB;

- pa3pa60TaTb U OCYHICCTBJIATD MCPOIPUATHA IO OIITUMHU3ALUKA TIPOLECCOB, II0
MOBBIIICHHUIO 0€30ITACHOCTH M SKOJIOTHYHOCTH IMpOU3BOACTBA.

graoems:

- HaBBIKAMH HCIIOJIb30BaHUSI HOPMATHUBHOW JIOKyMEHTalUMu (3aKoHojaTenbHas 0a3a,
BeylI1e MUPOBBIE (hapMaKOIen) B IPOU3BOJICTBE JIEKAPCTBEHHBIX CPE/ICTB;

- HaBbIKaMH IIPOBEJEHUS TEXHOJOTMYecKHX pacué€roB mnpousBoactBa [JIC; moucka
ONTUMAJIBHOIO MOIX0/1a K PELICHUIO IPAKTUYECKUX BOIIPOCOB.

HUMCETDb NIPCACTABIICHUC!
- O MMOPAAKE COCTABJICHUSA TEXHOJOTMYCCKOro PErilaMCeHTa HOBBIX IIPOU3BOJICTB,

- 00 opranm3anvii TEXHOJIOTHUYCCKOI'0 Iponecca IMPOHU3BOACTBA B COOTBCTCTBHU C
PEriiaMCeHTOM.

3. KpaTkoe coaep:xkaHue TUCHUILIUHBI

l.BBe)IeHI/Ie B KYpPC TCXHOJIOTHHU U3TOTOBJICHUA JICKAPCTBCHHBIX (bOpM 1 IPOMBIIIJICHHOT'O
IMPONU3BOJACTBA.

OcHoBHBIE TepMHUHBI U TOHATHUS. Kitaccudukanus nekapcTBEHHBIX (OPM I10 arperaTHOMy
COCTOSIHUIO, THUIy JHCIEPCHBIX CHCTEM, IIyTSM BBEJIEHUS B OpraHu3M (PHTEpaIbHBIE U
napeHTepalibHble), 10 MPUMEHEHHUI0, J03WpoBaHUI0. KOHTposb KauecTBa MCXOAHOTO CHIPbA,
MIPOMEKYTOUHBIX TPOAYKTOB U TOTOBBIX JIEKAPCTBEHHBIX (POPM.



2. OpraHu3anus IPOMBIIIIEHHOTO MTPOU3BO/ICTBA JIEKAPCTBEHHBIX (hopM

Texnonocus owcuoxkux Jnexkapcmeennvlx @opm. OOmas XapaKTEepUCTUKA KUIKUX
JIEKapCTBEHHBIX (POPM: PACTBOPBI, CUPOIIBI, CYCIIEH3UH, SMYJIbCHH. CTepHIIbHBIC U AalTUPOT€HHBIE
JIeKapCTBEHHbIE (OPMBI: 001I1ast XapaKTepUCTUKA, Kiaccuukanus, TpedoBanus. [Ipompliiennoe
IPOU3BOJACTBO KHUIKUX JIEKapCTBEHHBIX (GopM. OcoOEHHOCTH NPOM3BOJACTBA HEKOTOPBIX
UHBEKIMOHHBIX JIEKAPCTBEHHBIX (opM.

Texnonoeuss meépovix nekapcmeenuvix ¢popm. TEXHONTOTHS MOPOITKOB. XapaKTePUCTHKA
TabJIETOK Kak JieKapcTBeHHOW (opmbl. OCHOBHBIE TPYIIIBI BCIIOMOTATENIbHBIX BEIIECTB B
Npou3BOJCTBE TabneToK. BriOop TexHOonornu TabIeTHPOBaHUS B COOTBETCTBUU C (PH3UKO-
XUMHYECKUMH W TEXHOJOTMYECKUMH CBOMCTBAMHU TaOJlEeTUpPyeMbIX Macc. TeXHonoruueckui
npoliecc MpOU3BOICTBA TAa0JIETOK: MPSIMOE PEeCcCOBaHuUe, rpanyaupoBanue. [lokpeiTue TabaeTok
000JI0UKaMH: TPecCOBaHHbIC, TUIEHOYHbIE M JPaKUPOBAHHBIE IMOKPBHITUA. TpUTyparMOHHbBIE
tabnerku. KoHTpons kadectBa TaOnetok. ['panynsl. Mukpoapaxe. Cnancynbsl. [paxe.
TexHonOrnu NONy4eHusl.

Texnonocuss msekux aekapcmeeHHvlx gopm. OOImas XapakTEPUCTHKA MATKHUX
JIEKapCTBEHHBIX (DOPM: MasH, Teju, cynno3utopun. CoBpeMeHHbIe TPeOOBaHUS K SMYJIbCHOHHBIM
U reneBbIM ocHOBaM. KoHTposib kauecTtBa. TeXHOJIOrMS M CTaHIApTHU3aUMs Tejied U Ma3ed Ha
dapmaneBTrueckux npeanpuatusax. Cynmno3uTopuu: onpeaencHue, oomue cBoiictBa. CrocoObl
MOJYYEHHS CYNIIIO3UTOPUEB B IPOMBIIUICHHBIX YCIOBHSIX.

Texnonoeus 2a3000pasHvlx JnekapcmeenHvix Gopm. DapMaeBTHUECKUE adPO30IIH:
XapaKTepUCTHKa W Kiaccudukauua. Bumbl a’po30ipHBIX cUCTEM. TeXHONOTUs pa3iIHyYHbIX
a’pO30JIbHBIX CUCTEM. TpeOoBaHUs M OCOOCHHOCTH TEXHOJIOTHH TJIA3HBIX JICKAPCTBEHHBIX (HOPM.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3auernpix | B akazewm.

Bunpsl yaeOHOM paboThI CAMHIHax qacax
O0mas TpyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 2 72
AyIuTOpHBIE 3aHSITHS: 0,90 32
Jlexruu (JIek) 0,45 16
[Mpaktuyeckue 3anstus (I13) 0.45 16
JlaGopaTtopust - -
CamocrositesnsHas padora (CP): 0,6 22
Buja koHTpoOJISi: IK3aMeH 0,5 18

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«MexaHU4YeCKHUe MPOLECCHI M annapaTbl XuMu4ueckoii TexHosorun» (61.B.71B.9.1)

1. He.]'lb AUCHMIIVIMHBI - Hay4YUTb CTYACHTOB TBOPYECKOMY IIOAXOAY K BBIITOJIHCHUIO
MCXAaHUYCCKUX PACYCTOB OCHOBHOT'O XUMHUYCCKOT'O O60py,ZLOBaHI/ISI.



2. B pe3yabTaTe M3y4YeHUs TMCUMILUIMHBI 00y4aloUIUiics MO mporpamMMe OakajaBpuUara
JMOJIKEH:
Obnadams cnenyrouumu oodmenpodeccunoHanbHbiMu (OITK) kommeTeHIUsIMHU:

- CIOCOOHOCTH ¥ TOTOBHOCTH MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIUILINH
B ipodeccuonanbHoi nesteasHoct (OITK-1);

- TOTOBHOCTb HCIIOJIb30BaThb 3HAHHS O COBPEMEHHOM (HU3MYECKOW KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIECTBA Ul IOHHMaHUs
OKpy»Xarouiero mupa u siiieanit npuposl (OI1K-2);

- TOTOBHOCTb MHCIIOJIb30BAaTh 3HAHMUS O CTPOEHUM BEIIECTBA, NPHUPOJE XUMHUECKON CBS3H B
pa3MuYHBIX Kjaccax XUMHYECKMX COEAMHEHHUH JJs IIOHUMaHHUS CBOMCTB MaTepHajioB U
MEXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAONINX B oOkpyxatomiem mupe (OI1K-3).

3HaAmMb.

- TEOPETUYECKUE OCHOBBI ITPOLIECCOB U3MEIBYECHUS U CMEILICHHUS;

- KOHCTPYKIMU U IPUHLIMIIBI IEHCTBUSI OCHOBHBIX COBPEMEHHBIX MAIIUH JJIsl U3MEJIbUYECHUS
U CMEILIEHUSI MaTepUaloB;

- METOJIMKH pacyeTa TEXHOJIOIMUECKOro 000py10BaHUSI.

ymemn.

- IPOBOJUTH MEXAHUYECKUE PacUEThl 3JIEMEHTOB MAIllMH JIJIsl U3MEJIbYEHUS] U CMELLICHUS
MaTepuasoB.

gnademsn:

- HABBIKAMU aHAJIM3a MEXaHUYECKUX MTPOLIECCOB XUMUYECKUX ITPOU3BO/ICTB;

- TEXHOJIOTUYECKHMH pacueTaMu 000pyI0BaHUS;

- pacyeTamMM THUIIOBBIX JI€Taj€il MAalllMH, NOJIb3YSICh CIPABOYHOM JUTEpaTypoul u
I'OCTamu.

3. Kparkoe conep:kanue IUCHUIIHHBI:

Mopnyns 1. «3MenbpueHne TBEpABIX BEIECTBY.

Pasnen 1.1. O0Omne cBeneHust 00 U3MEIbYECHNUH.

du3NKo-MeXaHUUECKHue CBOMCTBa MaTepuasnoB. CrocoObl HM3MeIbUEHHs MaTepUaoB.
Teopuu usmenbueHus.

Paznen 1.2. Mamuns! 1711 1poOiaeHNs U U3MENbYEHUsT MaTepHaIoB.

JpoOuiku, paspyllaroniie Marepuanl ckaTueMm (IEKOBblEe, KOHYCHbBIE, BaJIKOBBIE).
HpoOuiku yaapHOTro AeHCTBUSA (POTOPHBIE U MOJIOTKOBBIE IPOOHIIKH, TTATBIIEBBIC U3MEIIBUNUTEIH ).
Mamusbl  yaapHO-UCTUparoliero JeiictBus (OapabaHHble M BHOpAallMOHHBIE MEJBHHUIIBI).
N3menpuntenu pa3aaBiuBalONIer0 U UCTUPAIONIETO JAeHCTBUS (OEryHbI, KaTKOBO-TapeabCcyaThie
U3MEIBYUTENH, OucepHble u3MenbunTenu). CTpyliHble MENbHUIBI (MEIbHHUIA ¢ IPOTUBOTOYHOMN
KaMepoi, U3MeJIbUYUTEeIh C TJIOCKOH MOMOJBHONW KaMepoi, MellbHUIIA ¢ TpyOdaTtoit Kamepon).
Ob6nactp npuMeHeHHs. KOHCTpYKIUS U MPUHIUT pabOoThI.

Monyisb 2. «CMenieHre MaTepuaoBy.

Pazgen 2.1. CmenieHne chlmydynx MaTepHalioB

CMmecurenu nepuondeckoro neicTaus (6apadaHHble, YePBIYHO-JIONACTHBIE, IEHTOYHBIE,
OEryHKOBBIE, IIUPKYJISIMOHHBIE CMECUTEIM C TICEBJOOKIKEHHEM CBIIIyYyero Marepuala
OBICTpOBpAIAOIIMMCS  pOTOpoM, ycpeanutenn). OOnacth mnpumeHeHus. KoHCTpykumst u
MPUHLINI PaOOTHI.



CMmecurenu HENpepblBHOIO  JeMcTBUSA  (IPaBUTALIMOHHBIE, UYEPBSIYHO-JIONACTHBIE,
CIHMPAIbHO-BUHTOBbIE, BUOpaiuoHHble). Ob6nacts mnpuMeHeHHs. KOHCTpyKUusS M NPUHLIUI
paboTHI.

Pazgen 2.2. CmenieHne BRICOKOBSI3KMX MAaTEpUAJIOB.

UYepsiunblie dKCTpynepbl. Bamkossie mamuabl. OOmacts npumenenus. KoHcTpykuus u
HOPUHIUI PaOOTHI.

4. O0beM yueOHOM JUCUUIIJIMHBI

B zauernpix | B akazgem.

SAMHUIIAX gacax
OO0masi Tpy10eMKOCTb IMCUMILIUHBI 10 Y4e0HOMY IJIAHY 2,0 72
AyaUTOpPHBIE 3aHATHS: 0,9 32
Jlexumu (JI) 0,4 16
[Tpaktuyeckue 3ansatus (I13) 0,4 16
CamocrositesbHas padora (CP): 11 40
Bua koHTpoOJIA: 3aueT - -

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

«MexaHnuka XuMu4deckux npousspoacts» (b1.B.J[B.9.2)

1. Heap qucuumiauHbl GOPMUPOBAHHUE y CTYJCHTOB CUCTEMHBIX 3HAHUW O Ha3HAYEHUU U
pacyeToB JJIEMEHTOB XHWMHUYECKOTO0 OOOpYyJOBaHUs OOIIEro Ha3HAYEHUsT Ha MPOYHOCTH,
JKECTKOCTh U YCTOMYUBOCTb.

2. B pe3yabraTre wu3yueHuss AUCHUILUIMHBI O0y4yaloumMiicsi N0 mporpamme
0akajaBpHaTa J0JIKEH:
Obnadams cnenyrouumu oodmenpodeccunonanbHbiMu (OITK) xommeTeHIUsIMH:

- CHOCOOHOCTh M T'OTOBHOCTH HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIMILUTUH B TpodeccronanbHoii aestensHoctu (OITK-1);

- TOTOBHOCTb HCIOJb30BaTh 3HAHHUA O COBPEMEHHOM (DM3NYECKOM KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIeCTBA Uil TOHHWMaHUs
OKpYy’Karolero Mupa u sisnenuit npupozast (OITK-2);

- TOTOBHOCTb UCIOJIb30BaTh 3HAHUS O CTPOEHUH BEIIECTBA, IPUPOIE XUMHUYECKON CBSI3U B
pPa3IMYHBIX KJIaccaX XHUMHMYECKHX COCIMHEHMH [UIs TOHHUMAHHS CBOMCTB MarepHajoB H
MeXaHM3Ma XUMHUYECKUX MPOLIECCOB, MPOTEKAOINX B okpyskatomeM mupe (OI1K-3).

3Hamb.

- TCOPETUYCCKUE OCHOBLI IIPOIECCOB )IpO6J'IeHI/I${ N ICPEMEIINBAHU A



- KOHCTPYKIIUHM ¥ TIPUHIUIIBI JICHCTBUSI OCHOBHBIX COBPEMEHHBIX MAIIIUH IS IPOOICHHS
MaTepHaoB;

- METOJIMKH pacyeTa TeXHOJIOTHYECKOTO 000PYIOBAHUS YMETh:

- IMIPOBOAWUTbL MCXAHUYCCKUC PpaCUYCThbl JJICMCHTOB MAIOWH JIA I[p06HeHI/ISI u
MNEpEMECIIMBaHUA MaTEPHUATIOB;

glaoemo:.
- HaBBIKAMH pacyeTa TeXHOJOTHYECKOro 000PyA0BaHHS,
- HaBBIKaMU BBIOOpA MaTEPHUAJIOB 110 KPUTEPUSIM IPOYHOCTH;

- HaBbIKaMU pacyeTa JieTalel MalliH; - HOUCKOM cIIpaBO4HbIX faHHBIX U ['OCToB.

3. Kparkoe conep:kanue JUCHUNIMHBI

JucnummuHa «MexaHuKa XHMHYECKHX IPOM3BOJICTBY IOCBAIICHA PACCMOTPEHHIO
OOIIMM TIPUHITMIIOB pacdyeTa W HAJC)KHOCTH XUMHUYECKOr0 00OpYIOBaHHS OOIIEro HAa3HAUCHUS,
HEKOTOPBIX MAIIMH W ammapaToB; MPEACTABICHHE PEATbHBIX THIOBBIX JJIEMEHTOB B BHJIC
pacyeTHBIX CXeM [UJIsl aHAJUTHYECKOTO HCCIEOBAaHUS MX COCTOSIHUSI TOJ BO3JIEHCTBHEM
JKCILTyaTAllMOHHBIX HArPy30K, BOSHUKAIOUINX Ha MPON3BOACTBE.

4. O0beM y4eOHOMH JUCHUILINHBI

B 3auernbix | B akazem.

€AMHUIIAX qJacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 72
AyauTOpHBbIE 3aHATHSA: 0,9 32
Jlexuuu (JI) 0,4 16
[Tpaktuyeckue 3ansatus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,1 40
Bua kouTpoJs: 3auer - -

AHHOTanus padoyeil nporpaMmsl AucHUIIMHBI «Kosouanas xumus
NMOBEPXHOCTHO-AKTHBHBIX BELIECTB U BLICOKOMOJIEKYISIPHBIX coenunenniin» (b1.B./IB.10.1)

1. Heap AucuMmimHbl: GopMUpOBaHUE Y 00Y4AIOIINUXCS CUCTEMaTU3UPOBAHHBIX 3HAHUN
00 0COOEHHOCTSIX TOBEJICHUS TOBEPXHOCTHO-aKTUBHBIX BellecTB (IIAB) Ha pa3nuyHbIX rpaHunax
pazzena (a3, 0 KOJUIOUJHO-XMMHUECKHUX CBOMCTBAaX BBICOKOMOJNEKYIApHBIX coequHenuit (BMC),
0 croco0ax cTabuiM3anuu AucnepcHsIx cucteM npu nomouu [TAB u BMC.

2.B pe3yabTare u3y4eHus AMCHUIIMHBI CTYIEHT JT0JIKEH
Obnadams CIeTyIONTUMA KOMITETCHIHSIMU:

- CIOCOOHOCTh M TOTOBHOCTH HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILIHH B ipoeccnonansHoi nesrensHoctr (OITK-1);



- TOTOBHOCTb HCHOJb30BaTh 3HAHUA O COBPEMEHHOM (DM3WYECKON KapTHHE MHpA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA ISl TMOHUMAHUsA
OKpy»Xarouiero mupa u siiieanit npuposl (OI1K-2);

- CHOCOOHOCTB U TOTOBHOCTB OCYILIECTBIISITh TEXHOJIOIMUECKUN IIPOLIECC B COOTBETCTBUHU C
pErIaMeHTOM U MCII0JIb30BaTh TEXHUYECKUE CPEJCTBA AJISI MU3MEPEHHUs OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOT0 IPOLECCa, CBOMCTB ChIPbs U MPOAYKIIMHU (TIK-1);

- TOTOBHOCTH MPUMEHSTh AHAIUTUYCCKUE M YUCIICHHBIE METOIbI PEIICHHUS TOCTABICHHBIX
3ajla4, WCIOJIb30BaTh COBPEMEHHBbIC HH()OPMAIMOHHBIC TEXHOJIOTHUH, MPOBOIUTH 00pabOTKY
uH(pOpMAllMK  C  UCIOJL30BAaHUEM  TNPUKIAIAHBIX  MPOTPAMMHBIX  CPEACTB  CQepbl
poeCCUOHATILHOM JeSITeIbHOCTH, HCIIOIB30BaTh CETEBbIC KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH TNpo(hecCHOHATBHOM 00JIaCTH, TAKeThl MPUKIAJAHBIX MPOTPaMM JJs pacuera
TEXHOJIOTHYECKUX MmapaMeTpoB obopynosanwus (ITK-2);

- CHocoOHOCTh TNPUHMMATh KOHKPETHBIE TEXHUYECKUE pEIIeHUs IpH pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHMHM C YYETOM
JKOJIOTMYECKUX NOCIECICTBUN X IPUMEHEHUS (TIK-4);

- CHOCOOHOCTh TPOBOJMTH AaHAIU3 CHIPbS, MATEPHAIOB W TOTOBOW TMPOMYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (ITK-10);

- CIIOCOOHOCTH IMJIAHUPOBATh U MPOBOIUTH (PU3MUECKHE M XHUMHUYECKHUE SKCIIEPUMEHTHI,
MPOBOANTE O00pPabOTKY WX PE3yIbTATOB M OICHHBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
YCTaHaBJIMBATh TI'PAaHUIIBl UX MPUMEHEHUs, NPUMEHITh METOJbl MAaT€MAaTHYECKOrO0 aHajau3a U
MO/ICITUPOBAHHS, TECOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO rccienoBanus (I1K-16).

3namy:

- COBpEMEHHBIE npezcTaBieHus 00 ocooenHoctsx crpoenus [IAB u BMC;
- COBPEMEHHBbIE IIPE/ICTABICHUS O TEPMOJIMHAMUKE TOBEPXHOCTHOT'O CJIOS;
- COBPEMEHHbBIEC TEHACHIIUH PAa3BUTHSI HAHOTEXHOJIOTHIA;

- OCHOBHBIE CIOCOOBI MOJTYYEHHS] U CTa0MJIM3AlUK JUCIEPCHBIX CHCTEM, COJEpPIKaIIUX
ITAB u BMC, o6nacti npuMeHeHHs TAKUX KOMIIO3ULIUH;

- OCHOBHBIE MeTObI aHanu3a [1AB;
Ymemy:

- BBIOpaTh HamOoOJiee TEXHOJOTHYECKH MPUMEHHUMYIO CXEMY TMOJYYECHHS TUCTIEPCHOM
CHCTEMBI C 3aJJaHHBIMU XAPAKTEPUCTUKAMU;

- 000CHOBaTh MPUMEHEHUE PA3TMYHBIX CTAOMIM3aTOPOB IMPHU TMOJYYEHUU IUCIIEPCHOMN
CHCTEMEI,

8naoems:.

- OCHOBHBIMH METOJIaMH KOJUIOWIHON XMUMHHU TIPU pa3pabOTKE COCTABOB PA3IUYHOTO
Ha3HAYEHUS; Ta0OPATOPHBIMHU METOAMKAMH HUCCIICIOBAHMSI BOJHBIX M HEBOJIHBIX pacTBopoB [TIAB
u BMC.

3. Kpartkoe cogep:xanue TUCUMILIUHbI:
Beenenune

Oco6ennoctu crpoenus [IAB u BMC. ®opmMupoBaHue 1 CTpOEHHE TOBEPXHOCTHOT'O CIIOS.
[TonsTus 0 MUpUIBHON 1 TMOPOOHOH TUCTIEPCHOM CUCTEME.



Ancop6rus I[TAB u BMC Ha pa3nuyHbIX rpaHunax paszaena ¢as

Ocob6ennoctu aacopboumu [IAB u BMC Ha XUAKHX W TBEPABIX IOBEPXHOCTSX.
Tepmonunamuueckoe onucanue aacopoumu. Kiaccupukanus m aHanus M30T€pM aacopOLUH.
AncopOuoHHbIe TIeHKH. [IeHsbl.

Moaundukanus TBEpabIX moBepxHocter npu momoun [IAB u BMC.

IMaapodunuzanms u ruapodoOu3amus TBEPABIX MOBEpXHOCTEH. M30TepMbl cCMauynBaHus U
ux aHanmu3. Meron Llucmana.

I'uapodunsHo-munodunsHbI Oananc. Yucna ['JIb. [TapameTp yrnakoBKy.

[Monsatue o mxanax ['JIb. Meroasl I'pudpduna u J[3Buca mnst pacuera uucen [JIb.
I'mapomibHO-01€0pHITBHOE COOTHOIICHHE.

Kputnueckast koHenTpanus mumemuiooopaszoBanus (KKM).

Tepmonnnamuka Munemiooopasoanus. @axropsl, Baustone Ha KKM. Temneparypa
Kpadra. CoBpemenHble mpenacrtaBieHuss o comoOunn3zauuu. HoBele mnoaxonsl Pycanosa.
Besukynbl.

PactBops! monumepos.

TepmoauHaMuyeckuii MoAXo0/ K OMUCAHUIO PAacTBOPOB mosinMepoB. HanMonekynspHble
cTtpykTypsl. Teopus @unopu-Xarrunca. Temneparypa diopu.

Onpenenenre MOJIEKYISIPHON MacChl.

Metoapl omnpeneneHus MOJIEKYIspHOM U wmunewisipHoll maccel IIAB u BMC.
@pakIMOHUPOBAHKE NOJUMEPOB. MOJIEKYIIPHO-MAaCCOBOE PACIIPENEICHHUE.

HucnepcHble cuctemsl, crabunusupoBannbie [IAB u BMC.

Omynbeun. Ilonbop crabunuzaropa. Mukposmynbcuu. Cycnensuu. Ilpumenenue
JMCTIEPCHBIX cucTeM, cTabunusupoBaHHbix [IAB u BMC.

4. O0bem y4eOHOH JUCHUIIIMHBI

B 3auetnbIX | B akagem.

Bunet yueOHoI pabOThI CAMHITAX yacax
OO01mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IIaHy 5 180
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaxtueckue 3anstus (I13) 0,445 16
JlaGopatopus 0,445 16
CamocrositensHas padora (CP): 3,22 116
Pedepar 1,11 40
CaMocCTOATENbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHbI 2,11 76
Bua koHTpOJIA: 3aUeT ¢ OLeHKOM - -




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«Teopml TEXHOJOTHYECKUX MTPOLECCOB IOJYYCHUH 6HOJ’IOI‘H‘16CKI/I AKTHUBHbBIX BCIICCTB»
(51.B.J1B.10.2)

1. Heab QUCHMIVIMHBI - (HOPMUPOBAHHE Y OOYYAIOUIMXCS CHCTEMaTH3MPOBAHHBIX
3HAHUM O KOJMYECTBEHHBIX 3aKOHOMEPHOCTAX MPOTEKAHUS XMMUYECKUX peakUuil W BIUSHUU
pasinyHbIX (PAKTOPOB Ha CKOPOCTh M  HAlpaBlIEHUE B3aUMOJEWCTBUS, IIOBBIIICHHE
npoeCCHOHATBHBIX KOMIIETEHIIMH B O0JIACTM TEXHOJOTMM TOHKOI'O OPraHMYEeCKOI'o CHHTE3a
OMOJIOrMYECKH aKTUBHBIX BELIECTB.

2. B pe3viabTare HM3VYEHHS JIHCHMILIMHBI __00VYAIOIIMICH 10 __Iporpamme

0aKaJIaBpHATA JI0JIKEH:
Obnaoams cnenyrommmu obmenpodeccrnonanbabiMu (OITK) u npodeccnonansabivu (I1K)

KOMIICTCHIHUAMMU.

- CIIOCOOHOCTHIO M TOTOBHOCTHIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX
JUCHHIUIMH B ipodeccuonanbroi aesreapaoctu (OITK-1);

- TOTOBHOCTBIO HCIOJb30BATh 3HAHMS O COBPEMEHHOM (hHM3MYECKON KapTHUHE MUDA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM BeIleCTBA ISl TMOHUMAaHUs
OKpyXaromiero mupa u siiieanit npupozsl (OI1K-2);

- CIIOCOOHOCTBIO M TOTOBHOCTHIO OCYIIECTBISATH TEXHOJOTHYECKHH MpoIecc B
COOTBETCTBHUU C PErVIAMEHTOM U UCII0JIb30BaTh TEXHUYECKUE CPENICTBA JIJISl U3MEPEHNUSI OCHOBHBIX
apamMeTpOB TEXHOJIOTUIECKOTO MPOIEcca, CBOMCTB ChIpbst U mpoaykiuu (ITK-1);

- TOTOBHOCTBbIO MPUMEHSTh AaHAJUTHYECKUE M YHUCJICHHBIE METOJbl peIleHus
MIOCTaBJIEHHBIX 33J1a4, UCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH, IIPOBOAUTH
00paboTKy HMHGpOpPMALMK C HCIOJIB30BAaHMEM MPHUKIAIHBIX INPOTPAaMMHBIX CpeACTB chepsl
npodeCCHOHATIBLHOM AESTeNbHOCTH, UCIIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOIOTUU U 0a3bl
JAHHBIX B CBOEM MpodeccHoHanbHONW 00JaCTH, MaKeThl MPUKIAJHBIX MpOrpaMM i pacuera
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus (I1K-2);

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIEeHUs INpu pa3zpaboTke
TEXHOJOTMYECKHUX IPOLECCOB, BBIOMPATh TEXHUUYECKHE CPEICTBA U TEXHOJOTHH C YYETOM
IKOJIOTHYECKHUX mociencTBuil ux npumeHenus (I1K-4);

- CIIOCOOHOCTBIO TMPOBOAMTH AHAIU3 CHIPbS, MAaTEpPUATOB W TOTOBOM NPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([TK-10);

- CIIOCOOHOCTBIO IUTAHUPOBATh M MPOBOJUTH (PU3UUECKUE U XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOAUTH O00pabOTKY UX PE3yJIbTaTOB M OIEHUBATh MOTPEIIHOCTH, BBIIBUraTh TMIIOTE3bl U
YCTaHABIMBATh TPaHMIBI UX NPUMEHEHMS, IPUMEHATh METOAbl MATEMAaTHYECKOIO aHalIHu3a U
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIeprUMeHTaIbHOro uccienosanus (I1K-16).

3Hamo.

- MCTOJBbI OpraHru3alv U MPOBCACHUA KHHECTUYCCKUX SKCIICPUMEHTOB IIPU UCCIICAOBAHNN
CJIOXKHBIX OPraHUYCCKHUX pCaKHHfI, NMPUMCHACMBIX B CUHTC3C OHOJIOTNYECKHU-aKTUBHBIX BCIICCTB,



-  MCTOJbI, MHCIOJB3YIOIUE KOPPCILINUOHHBIC YpPaBHCHHA, IIPUMCHACMBIC  IJId
HCCIICOOBAHUA KHHCTUKH U MEXaHHU3Ma OPraHNYCCKUX peaKuHﬁ;

ymemsy:
- UHTEPIPETUPOBATH JaHHBIE, TOJIYY€HHbIE B PE3yJIbTaTe KUHETUYECKUX MCCIIEJOBAHMIA;

- Ha OCHOBAaHHMHM COOCTBCHHBIX HJIHU JIATCPATYPHBIX JaHHBIX PpPaCCYHUTHIBATL H
MNpEaACKAa3bIBATh BIIUAHUC TCX UJIM MHBIX (l)aKTOpOB Ha CKOPOCTH M HAIIpPaBJICHHUC PCAKIIHNHU,

- INUIAHUPOBATH KHHCTHYCCKHUC HCCICHOBAHUA U BBI6I/IpaTb ONTUMAJIBHYIO CXEMY HX
IIPOBEACHMU,

grnaoemo:.
- METOJIaMH O00pa0OTKH W MHTEPIPETAIUU SKCIIEPUMCHTAIBHBIX JTAHHBIX, ITOJYICHHBIX B
X0/JIe UCCIIEOBAHUS MTPEBPALICHUI OPraHUIECKIX BEIICCTB;

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

1. Beenenume. IlpenMer u 3amauum Kypca, B3aUMOCBSI3b TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTEM IIPOTEKAaHUs OPraHUYECKUX  peakUMid C XUMHUYECKOU
TEXHOJIOTHEH OMOJIOTHYeCKU-aKTUBHBIX BeniecTB (BAB).

2. Kunetnueckue METObl UCCIIEI0BAHUS U ONIUCAHUS OpraHuueckux peaxuil. CriocoOsl
KOJIMYECTBEHHOT'O ONMCAHMS IIPOLECCAa B XUMUHN U TEXHOJIOTUH TOHKOI'O OPraHUYECKOro CUHTE3a.
MeTto1bl N3y4eHHsI KHHETUKH XUMHUECKUX peakuuil. TpeOoBaHus Kk 3kcnepuMenty. O6paboTka
HKCIIEPUMEHTANIBHBIX JaHHBIX. HTErpanbHble n nuddepeHnnanbHbie METOIbI.

3. UccnenoBanue 1 KUHETUYECKHE 3aKOHOMEPHOCTH O0PAaTUMBIX U CIIOKHBIX PEAKIMHA

3aKOHOMEPHOCTH NPOTEKAHUs OOPATUMBIX PEAKIMHA pPa3HbIX MOPSAKOB Ha IpUMEpe
cuHre3a BAB. DOkcnepuMeHTalbHblE METOJbl  MCCIEIOBAHUS  OOpaTUMBIX  pEaKIHi.
[TapajienpHble, IOCIEI0BATENBHBIE U MOCIEAOBATEIIBHO-TIAPAIUIEIbHBIE PEAKIIMU B TEXHOJIOTUU
BAB. Kunerndeckne 3aBUCUMOCTH, COOTHOIIIEHHWE TMPOAYKTOB, AuddepeHnnansuas u
MHTETpaJIbHAsl CEIEKTUBHOCTU. DKCIIEPUMEHTAIIbHBIE METO bl U3YyUEHHSI CJIOKHBIX PEaKIil.

4. KoppenaunonHsle ypaBHeHUs. KoppensunoHHble 3aBUCUMOCTH U X NPUMEHEHHE IS
M3YYEHUS MEXaHU3MOB OpraHMYecKHX peakuui. [IpuHUIMN JTMHEHMHOCTH CBOOOIHBIX SHEPTUi.
VYpaBuenue 'amera nu Tadra. [IpakTHueckoe 3Ha4eHHE M HUCIOJIB30BAaHUE KOPPESAIMOHHBIX
3aBUCUMOCTEN B UCCIIEA0OBAHUU KUHETUKH U MEXaHNU3Ma OPraHUYECKUX peakuuil. Biusaue cpensl
Ha CKOPOCTb OPraHMYECKUX peakuuii B pacTBopax. KomuuecTBeHHbIH yueT 3¢ deKToB cpeabl Ha
CKOpPOCTh KUAKO(a3HBIX peakuuii Mcrnonb3oBanue GU3NUECKUX MOAeIed U KOPPeIsLHOHHBIX
YPaBHEHUH, OIMCHIBAIOIINE BIMSHUE CPEAbl HA CKOPOCTh peakuuu. IIpumepsl KOJIMYEeCTBEHHOTO
ydeTa BIMSHHN CTPYKTYphl peareHTa M Cpeabl Ha CKOPOCTh peakiuu B TexHosoruu BAB.
TepMoIMHaMHUYECKUE aCIIEKThl KOPPEISALMOHHBIX YpaBHEHNN. M30knHETHUECKE COOTHOLIEHUSI.
Onucanne OJHOBPEMEHHOI'O BJIMSHHUS HECKOJbKUX (PAKTOPOB Ha CKOpPOCTb OpPraHHMYECKHUX

peaKuuu.

3. I'omoreHHsIi KaTanaus B OpraHu4YeCcKon XUMHH. Knaccudukanus
TOMOT€HHOKATAJIMTUYECKUX PEAKUUNA M MPUMEpHl peaau3alvy pa3HbIX TUIIOB T'OMOIE€HHOI'O
Karanu3a B TexHosoruu bBAB. KucnoTHO-0CHOBHBIN, METaJUIOKOMILIEKCHBIN u

(epMEHTATUBHBIN KaTalnu3. ABTOKATAJIUTUYCCKHE PEAKIIMHA B XUMHUECKOU TexHoJIoruu. OO0Ime
3aKOHOMEPHOCTH. OCOOCHHOCTH KHHETHYECKOTO OIMHCAHUA. DKCIIEPHUMEHTAIbHBIE METOIbI
HCCIIEIOBAHUA.



4. O0beM y4eOHOI TUCUMIIIIHHBI

B 3auernbix | B akanmem.

Bunst yueOHoI paboThI cAHHIHax yacax
OO0masi Tpy10eMKOCTh JUCIHUIIJIUHBI 10 Y4eOHOMY IJIAHY 5 180
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexiuu (JIek) 0,89 32
[Tpaktuueckue 3ausatus (113) 0,445 16
JlaGopaTtopust 0,445 16
CamocrositesbHas padora (CP): 3,22 116
Pedepar 1,11 40
CamocTosATEIbHOE U3YUYECHHE PA3/I€TI0B AUCIUILIMHBI 2,11 76
Bua KOHTpOJIS: 3a4eT ¢ OLeHKOIH - -

AHHOTanuA padoyeil mporpaMmbl IMCHUIIMHBI « TexHoorus

KOHIIEHTPHUPOBAHHBIX AucnepcHbIX cuctem» (b1.B.JIB.11.1)

1. Hesab AucHMNIMHBL. (OPMHUPOBAHUE y O0YJAIOIINXCS CHCTEMAaTH3UPOBAHHBIX 3HAHUH
0 (hu3nYecKoi MpUpPoO/ie MOBEPXHOCTHBIX CHUJI, JEMCTBYIOIMX MEXY YaCTULAMH B PA3IMYHBIX
JUCIEPCHBIX CHCTEMax, BO3MOXHOCTSAX LIE€JCHANpABICHHOIO BIUSHUS HAa IPOLECCHI
CTPYKTYPOOOpPa30BaHUs U CO3/IaHUS CUCTEM C 33/1aHHBIM KOMIIJIEKCOM CBOWCTB.

2. B pe3yabTaTe U3y4eHusi AUCHUIIMHBI CTYIEHT JI0JI3KEH:
Obnadams CIEyIOUTUMA KOMITETCHIIUSIMU:

- TOTOBHOCTBIO UCIIOJIb30BaTh HOPMATHBHBIC JOKYMEHTHI 10 KaYeCTBY, CTAHIAPTU3AIINU U
CepTU(UKAIMHA MPOAYKTOB M W3JIENINHN, 3JIEMEHThl YKOHOMHUYECKOTO aHAJIn3a B MPAKTUYECKON
nesirenpaocTH (ITK-3);

- TOTOBHOCTBIO MPOBOJIUTH CTaHIAPTHBIE U CEPTU(PUKALIMOHHBIE UCIIBITAHUS MAaTepUAJIOB,
u3jienui 1 TexHonorudeckux mnpoieccos (ITK-17);

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHHYCCKYI0 HH(DOpPMAIMIO, OTCUYCCTBEHHBIA U
3apyOeXHBII OMBIT M0 Tematuke uccinenoanus (ITK-20).

3name:
- COBPEMEHHBIEC METO/IbI OTIPEICTICHUS PA3MEPOB YACTHUIl U UX yJIETHHON MTOBEPXHOCTH;
-OCHOBHBIE BU/IbI IUCTIEPCHBIX HAIOTHUTEIICH;

- OCHOBHBIE OCOOEHHOCTHM W 3aKOHOMepHOCTH ajacopbuuu I[TAB u mnomumepoB wu3
pacTBOPOB;

- METOAbI OLICHKH aneFaTHBHOﬁ YCTOI\/’I'-H/IBOCTI/I JUCTICPCHBIX CUCTEM,



Ymemns:

- HoJy4daTb HAUCIICPCHBIC CHUCTCMbI C 3aJaHHBIM KOMINICKCOM TCXHOJOTMYCCKUX U
HOTpe6I/ITeJ'IBCKI/IX CBOﬁCTB;

Braoemy:

- OCHOBHBIMU METOJAaMM KOJUIOMJAHOM XHMHUHU NpHU pa3pabOTKE COCTaBOB Pa3IUYHOIO
Ha3HA4YEHUS;

- J'Ia60paTOpHBIMI/I MCTOANKAaMHU UCCIICAOBAHUA TaAKNX AUCIIEPCHBIX CUCTEM KaK 30JIU, I'CJIN,
9MYJIbCHUU U CYCIICH3HU.

3. Kparkoe conep:xxanue JMCUMILIAHBI:
1. BBenenue.

OOBeKTH  (papMaKoONen U KOCMETHUKH (KPEMBI, IaMITyHH, 3yOHBIC MAcThl U JAp.) Kak
KJIACCUYECKHE AUCTIEPCHBIE CHCTEMBI.

2. Hamomaurenu.

OCHOBHEBIE XapaKTCPHUCTUKH HaIlOJIHUTEICH: cbopMa qacTul, AUCIICPCHOCTb, YHCJIbHAA
IMOBCPXHOCTh. MeTOIIBI OIICHKHU PasMCpPOB YaCTHUII. MCTOI[I)I MOJIy4YCHHUA AUCIICPCHBIX YaCTHUII.
HpI/IMepH HaHOHHHTCHeﬁ, HCIIOJIb3YCMbIX B (I)apMaI_IeBTI/I‘IeCKI/IX U KOCMCTHUYCCKUX IMPOAYKTAX.

3. AncopOuroHHOE MOIU(DHUITUPOBAHKUE ITOBEPXHOCTH YACTHUIL HAITOJTHUTEIICH.

AncopOuust U3 pacTBOPOB Ha MOBEPXHOCTH TBEPABIX Ted. ANCOpPOLUS HEHOHOTEeHHbBIX
ITAB 13 nosisipHbIX ¥ HEMOJSIPHBIX CPEJ Ha MOBEPXHOCTH aICOPOEHTOB Pa3IMYHON MOISPHOCTH.
Ancopbuust U3 pactBopoB HOHOreHHBIX IIAB. Ilpumepsl pemieHus: HEKOTOPHIX KOHKPETHBIX
TEXHOJIOTUYECKUX 3a/1a4.

4. MexdyacTHYHEIC BSaHMOﬂeﬁCTBI/IH B JHUCIICPCHBIX CUCTCMAX.

Ilonsatue o IMOBCPXHOCTHLIX CHJIAX lI-to u 2-ro ponaa. PacknunuBaromiee JaBJICHHUC,
SHEpTUd MU CHIIa B3aUMOJICHUCTBHS HaCTHII. OcHOBHEIC COCTaBJIAIOIIME PACKIIMHUBAIOIICTO
JaBJICHHA. BapI/IaHTBI OHCPICTHYCCKUX KPUBBIX B3aMMOJCUCTBUS YaCTHIl. THIIBI MEKYaCTHUUYHBIX
KOHTAaKTOB.

5. CrpykrypooOpa3oBaHue B JHUCIEPCHBIX cucTeMax. Peonormdyeckue CBOMCTBA
JUCTIEPCHBIX CUCTEM.

Tunsl NpocTpaHCTBEHHBIX CTPYKTYp M YCIOBHS WX BO3HHUKHOBEHHsA. CoBpeMeHHas
KJaccu(uKaluss MPOCTPAHCTBEHHBIX CTPYKTYp.  YCIOBHMS MX BO3HUKHOBEHUS, creuupuka
ctpoeHusi. OcHoBbl peonoruu. Knaccuukanusi IUCIEPCHBIX CUCTEM IO MX PEOJOTHYECKOMY
MOBEJICHNI0. OKCIEPUMEHTAIbHBIE METOJbl OLEHKH PEOJIOTUYECKUX CBOWCTB JUCHEPCHBIX
CUCTEM.

6. dakTOopHI, BAUSIOLIUE HA TPOLECCH CTPYKTYPOOOpPa30BaHUSA B TUCIIEPCHBIX CUCTEMAX.

Bnusinue pasmepoB, aHU30METpUU (OPMBI YACTHUL, SHEPreTUUECKOW HEOTHOPOIHOCTU
MOBEPXHOCTH Ha PEOJIOTUYECKOE MTOBENCHUE AUCIIEPCHBIX CHCTEM.

7. DKCIIEpUMEHTAIIBHBIE METOJBl OLICHKH AarperaTMBHOM YCTOMYMBOCTH JHCIEPCHBIX
CUCTEM.

Merton NpeACIIbHBIX CCAUMCHTAIIMOHHBIX 00BEMOB. OI_IGHKa arpeFaTHBHOﬁ YCTOﬁqHBOCTH
CHUCTEM 110 UX PCOJIOTHICCKOMY IMOBEACHUIO.

8. PerynupoBaHue CTpyKTYpHO-MEXaHUYECKUX CBOMCTB CYCIIEH3UN U IMYJIBbCHM.



Bojauble cycrieH3un NoJIIpHbIX HAMOJTHUTENEH U HEMOJISIPHBIX HAMOJHUTEICH. DMYIIbCUM
BOJ[a-MacJi0. OMYJIbCHH MacJIO-BOJa.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3auetHpix | B akagem.

Bunast yueOHoIi paboThI CAMHITAX qacax
O0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 Y4eOHOMY IVIAHY 2 72
AyIMTOPHBIE 3aHATHS 0,89 32
Jlexuuu (Jlek) 0,445 16
[Ipaktuueckue 3austus (I13) 0.445 16
CamocrositesbHasi padora (CP): 111 40
Buj koHTpoOJIS: 3a4eT ¢ OLEHKO - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

«(I)apMaueBTuqeumﬁ AHAJIU3 U CUCTEMA KOHTPOJIA KAY€CTBA JICKAPCTBCHHBIX CPEACTB»
(51.B.JIB.11.2)

1. Ileap AMCHUNMJMHBI -  TOJATOTOBUTH CHEIHUAINCTOB B O0JACTH CHHTETHYECCKUX
OMOJIOTUYECKH AaKTUBHBIX BEIIECTB C YIUIYOJICHHBIMH 3HAaHUSMH KOHTPOJS KadecTBa
JIEKAPCTBEHHBIX CPEJCTB, & TAKKE KOHTPOJIbHO-PA3pPEIIUTEILHON CUCTEMBI IIPU UX TTPOU3BOJICTBE.

2. B pe3yabrare wu3ydyeHMs AUCHUIVIMHBI O0O0yyawlnuiicsi mo mnporpamMmme
0akajaBpHuaTa J0JIKEH:

Obaaoams nipodeccuonanbHbiMU (1K) komnereHusamMu:

- TOTOBHOCTBIO HCIIOJIB30BaTh HOPMATHBHBIE JOKYMEHTHI IO KAueCTBY, CTaHAAPTH3AIMH H
cepTH(UKAIMKA TPOIYKTOB W H3JEINMN, 2JIEMEHTHI DKOHOMHUYECKOTO aHajiu3a B IPAKTHYECKOM
nesrenapHoctH (ITK-3);

- TOTOBHOCTBIO TNPOBOJUTH CTAaHIAPTHBIE U CEPTU(UKALMOHHBIE HCIBITAHUS MaTEpUAJIOB,
u3jienui 1 TexHonorudeckux mnpoieccos (ITK-17);

- TOTOBHOCTHIO M3y4aTh HAYYHO-TEXHUYECKYIO MH(OpPMAIIHIO, OTEUECTBEHHBIN U 3apyOeKHbII
OIBIT 110 TeMatuke uccnenosanus (I1K-20).

3Hamo.
- IpeaAMCET (bapMaueBTqucxoﬁ XHUMHUHU 1 OCHOBBI (I)apMaI_ICBTI/I‘-ICCKOFO aHaJin3a,

- HOpPMAaTUBHO-IIPABOBYIO 63.3y IIpU MPOU3BOJACTBC U OCYHICCTBJICHUU KOHTPOJIA Ka4€CTBa
JICKAPCTBCHHBIX CPCACTB;



ymemsy:

- U3y4aTh M aHAIM3UPOBATH HEOOXOJUMYIO HH(POPMAINIO, TEXHUYECKHE CPEACTBA
KOHTPOJIS U ITOKA3aTeJIM OLEHKHU COCTOSIHUS KaueCTBa JIEKAPCTBEHHBIX CPEJICTB;

- MPOBOJUTH AHAINU3 COCTOSIHHUS OOBEKTOB HAOIIOJICHUS, KOMIUIEKCHO OOOCHOBHIBATH
MPUHUMAEMbIE U pealu3yeMble PeIICHUsI.

glaoemo:.

-OCHOBHBIMU TIpUEMAaMU M METOAaMu (apMalleBTUYECKOTO aHaIM3a MPHU HMPOU3BOJICTBE
JIEKapCTBEHHBIX CPE/ICTB;

- HopMamu ¥ nipaBwiaMu GMP mipu npou3BOCTBE U KOHTPOJIE Ka4eCTBa JIEKAPCTBEHHBIX
CPEJICTB.

3. Kparkoe conep:kanue JIUCHUIIHHBI:

Bsenenue

Kparkuit uctopuyeckuii 04epK MOsBICHUS JIEKAPCTB.
[Ipenmer dapmaneBTHUECKON XUMUU

[Ipenmer dapmaneBTHUECKON XUMUHM U €€ CBA3b C APYrMMHU Haykamu. Kiaccubukarms
JIEKapCTBEHHBIX CPEICTB. VICTOUHMKM IOJIIy4E€HHs JIEKapCTBEHHBIX CpeAcTB. COBpEeMEHHbIE
OCHOBBI CTpaT€rMd CO3/aHHs HOBBIX CHHTETUYECKMX JIEKAapCTBEHHBIX cpeacts. Craaun
OMOJIOTHYECKOI0  H3YyYeHHUs JIeKapcTBEHHOro BemiecTBa. CoBpeMeHHble  TpeOOBaHMI,
IIPEABSBISIEMBIE K JICKADCTBEHHBIM BellecTBaM. Kpurepuu kayecTBa JI€KapCTBEHHBIX CPEICTB.

HopmaTtuBHO-IpaBoBasi JOKYMEHTANMs O KOHTPOJIIO Ka4eCTBa JICKAPCTBEHHBIX CPEACTB
u ['ocynapcreennas @apmakones

@denepanpHbIA 3aKOH O JICKAPCTBEHHBIX CPEACTBAX

[Ipeamer perynupoBanust @enepanbHoro 3akoHa. OCHOBHBIE MOHTHS. ['ocynapcTBeHHast
CUCTeMa KOHTpOJs KadecTBa, 3(G(EKTUBHOCTH, O€30MaCHOCTU JIEKApPCTBEHHBIX CPEJNICTB.
@PenepanbHblii OpraH MCIOJIHUTEIBHONW BJIACTU IO OCYIIECTBICHHUIO KOHTPOJIS 32 KAayeCTBOM,
3¢ (HeKTUBHOCTHIO, 0€30MaCHOCTHIO JIEKAPCTBEHHBIX CPEACTB. [IpOM3BOICTBO JieKapCTBEHHBIX
cpencts. ['ocynapcTBeHHAs! peruCcTpalus JEKapCTBEHHBIX CPEICTB.

OtpacneBoii cranmapt OCT 91500.05.001-00 «CranmapTel KadecTBa JIEKapCTBEHHBIX
cpenctB. OCHOBHBIE MOTOXKEHUS

HpI/IHHTBIC OIIPCACIICHUH. OGIJ.[I/IC ITOJIOKCHHUA. .HeKapCTBeHHBIC (I)OpMBI. MeauiuHCKUe U
I/IMMYHO6I/IOJIOFI/I‘-ICCKI/IC npemnaparsl.

l'ocynapcreennas @apmakores

dusznueckue M (PUIMKO-XMMHUYECKHE METOJbl aHaiu3a. Temreparypa IUIaBICHUS.
Temnepatypa 3arBepaeBaHus. TemmepaTypHble IMpeaeiabl IMEPEeroHKW U TOYKa KHUIIEHUS.
[TnotHOCTh. BsizkocTh. OrmpeneneHue 3TUIOBOTO CHUPTAa B KUAKUX (DapMaleBTHUECKUX



npernaparax. Pedpaxromerpus. [Tonsspumerpus. CnekTpocKonu4ecKne METO/IbI.
Crnekrpoporomerpuss B HMK-obnmactu. CrHeKTpocKonmusi sAEpHOTO0 MarHUTHOTO pE30HAaHcA.
OcmonsipHocts. MonomeTpus. PactBopumocts. Ctenenb okpacku xuakocrel. [Ipospaunocts u
CTEIeHb MYTHOCTHU. VIcnibITaHus Ha NIpEAEIIbHOE CoepKaHue IpuMecel. VcribITanus Ha YUCTOTY.
buonornueckue meTonsl KOHTpoIs. McnblTaHus HA aHOMAJIBHYIO TOKCUYHOCTb, IIMPOTE€HHOCTb,
onpeneneHue OaKTepHAIbHBIX SHIOTOKCHHOB. VICIBITaHMS Ha TUCTAMUH, JAENPECCOpPHBIE
BEIIIECTBA, CTEPUIBHOCTb, MHMKPOOMOJOTMUYECKYt0 4UCTOTy. CTaHAapTHble 00pa3lbl M HX
kinaccupukanus.  AHTUMHKPOOHbIE  KOHCEpBAaHTBl  JIEKAPCTBEHHBIX  cpeAcTB.  Poib
MEXIYHAapOJHBIX CTAHAAPTOB B TOCYJAapCTBEHHOM CHCTEME YIPABICHHUS KadeCTBOM
JaekapcTBeHHbIX  cpenctB. llepcmektuBbl  EBpomelickoit  ®apmakonen. CepTuduxanus
JIEKapCTBEHHBIX CPEJICTB M BaJuJalMsl pa3IMYHbIX METOJ0B aHanu3a. CpoK TOAHOCTH U
cTa0MIN3aLus JIEKapCTBEHHBIX CPEJICTB. BHyTpHanTeyHblii KOHTPOJIb JIEKAPCTBEHHBIX CPENICTB.

Hopmbr GMP

I'OCT P 52249-2009. «IIpaBuna mpou3BOJCTBAa U KOHTPOJS KAayeCTBA JEKAPCTBEHHBIX
cpenactBy». O6nacte npuMeHeHuss. OCHOBHbIE TPeOOBaHUS K IPOU3BOJICTBY U KOHTPOJIIO KauecTBa
JIeKapCTBEHHBIX cpeAcTB. [lepconai. PykoBomsmme paborauku. O0y4yenue. [ urnena nepconana.
[Tomemenne u oOopynoBaHue. 30HBI KOHTpOJS KayecTBa. BcromoraresibHble 30HBI.
Jokymenrtanus. Bugsl noxkymenToB. CTpyKTypa perucTpanyoHHoro paocke. OOs3arenbHas
nokymenrtanus. Ot6op npo6. IlpoBenenue ucnbiTaHuid. Peknamanuum U OT3bIB IPOAYKIMH.
Camouncnekuus. I[Ipon3BOACTBO CTEPUIBHBIX JIEKAPCTBEHHBIX cpenacTB. IIpous3BoacTBo
MEAMIMHCKUX  Ouojormueckux mpemnapaTtoB. [IpousBoiacTtBo  paauodapmareBTHUECKUX
npenapatoB. [Ipon3BoJICTBO JIEKAPCTBEHHBIX CPEACTB U3 PACTUTENILHOTO Chipbs. [Ipon3BoacTBO
a’po3osield g uHramauuid. CUCTeMbl C KOMIIBIOTEPHBIM YIPABJIEHUEM U MPOU3BOACTBOM.
[Tpon3BOACTBO JIEKAPCTBEHHBIX CPEACTB JUIsl KIMHUYECKUX HuccienoBaHuil. IIpousBoactso
JIEKapCTBEHHbIX CpPEACTB W3 KPOBM WM IUIa3Mbl YelOBEKa. ATTecTalus NpOLIECCOB U
000pyT0BaHUs.

ONeMEeHTBI q)apMaI_IeBTI/I‘-ICCKOFO aHaJu3a

JlekapcTBeHHbIE cpelcTBa HeopraHuueckoi mnpupoasl. Kiaccuduxammsa. Ilpumepsr:
XJIOpUA Kajblud, Hoxa. JlekapcTBeHHBIE CpeicTBa OpPraHMYECKOW HPUPOABL: KiIacCH(pHKaIUA,
ocobennoctH aHanu3a. [Ipumepsr: 6erga3omn. 'oMeonaTuyeckne JeKapcTBEHHBIE CPEACTRA.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auernsix | B akangem.
Bunpsl yaeOHOM paboThI CAMHIHax qacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 110 Y4eOHOMY IUIAHY 2 72
AyIUTOPHBIE 3AHATHSI 0,89 32
Jlexmm (Jlek) 0,445 16
[TpakTueckue 3anstus (I13) 0.445 16
CamocrositesbHas padora (CP): 1.11 40




Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -

AHHOTanuA padoyeil mporpaMmbl IMCUUIIMHBI «COBpeMeHHbIe MeTOAbl (PU3UKO-
XMMHYECKOro aHa/in3a oprannveckux Bemects» (b1.B.J[B.12.1)

1. Hear aucHMIUIMHBI: chopMUpOBaTH y OOydYarOIIMXCs OOINEe MPEICTaBICHHUE O
HauboJee MIMPOKO TPUMEHSEMBIX COBPEMEHHBIX WHCTPYMEHTAIBHBIX METOJIaX aHaln3a
OpraHuveckux BemiecTB. (O3HAKOMHUTh HMX C TEOPETHYECKUMH OCHOBAMH JTHX METOJOB.
CdopmupoBaTh y CTYICHTOB 3HaHUS, 00ECHEUYMBAIOIINE UM CIIOCOOHOCTh CaMOCTOSITEILHOTO
BbIOOpa KOHKPETHBIX METOJIOB aHAIM3a OPraHWYecKHuX BemecTB. O0ecneunTh 00y4aroIuXxcs
MPAKTUYCCKUMH HAaBBIKAMH M YMEHUSMH, HEOOXOJUMBIMU JUISI CAMOCTOSITEILHOTO PEHICHUS
NPUKJIAJTHBIX XUMUKO-aHATUTHYECKUX 3a]1a4.

2. B pe3yabrare wu3ydyeHus JUCHHUILVIMHBI O0y4YawUIUIici MO Mporpamme
0akaJjiaBpuaTa J10JIKeH

Ob6naoame cnenyroummu obmienpodeccuonansibivu  (OINK) u mpodeccnonansusiMu (ITK)
KOMIICTCHITHSIMHU:

- CITIOCOOHOCTHIO U TOTOBHOCTBIO UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX
JUCHHUIUTAH B ipodeccuonanbroi aesreabroctu (OITK-1);

- CIIOCOOHOCTBIO TMPOBOAMTH AHAIU3 CHIPbS, MaTEpUATOB U TOTOBOM NPOIYKLIHH,
OCYIICCTBIIATH OIICHKY pe3ysbTaroB aHanu3a (I1K-10);

- TOTOBHOCTBIO UCITIOJIb30BaTh 3HAHWE CBOMCTB XMMHUYECKHUX DJIEMEHTOB, COCAUHEHUN U
MaTepUalioB Ha UX OCHOBE JIJIsI PelIeHus 3a1a4 npodeccnonanbHoi aesteaproct (ITK-18).

3Hams.
- OCHOBHBIC 3aKOHBI, JIC)KAIINUE B OCHOBC COBPCMECHHBIX METO/10B (1)I/ISI/IKO-XI/IMI/I‘-IGCKOFO aHaJIn3a,

- OCHOBHYIO TCPMHHOJIOTHUIO, OTHOCAINYIOCA K COBPEMCHHBLIM METOJaM (1)I/I3I/IKO-XI/IMI/I‘~IGCKOFO
aHaJIM3a,

- OCHOBHBIE TIPUEMBI TTPOBEACHUS IKCIIEPUMEHTA B 00JIaCTH aHATTUTUYECKON XHUMUH.
yMmemy:

- IPUMEHSTH TMOJYYECHHBIE B XOJ€ M3Y4YEHUs JMCUUIUIMHBI JUIS PEIICHUs MPUKIAJHBIX 3a7ad,
CBSI3aHHBIX CO CBOEH JalbHeHIIel mpodeccnoHanbHOM 1eSTeTbHOCTH;

- CaMOCTOSATCIIbHO BI)I6I/IpaTI) AHAIIUTUYCCKUC MCETOAbI, NPUTIOAHLIC JIsI PCIICHUSA KOHKPETHBIX
MMPUKJIAAHBIX 3a1a4.

8naoemnw:

- NPAaKTUYECKMMU HaBBIKAMH, HEOOXOAWMBIMU JJIsl pelleHHs MPUKIAAHBIX 337ad B 00JacTu
MHCTPYMEHTAJILHOTO aHAN3a.

3. KpaTkoe coaep:xkaHue TUCHUILIUHBI

1. BBenenue B coBpeMeHHbIe pu3ndeckue U (PU3NKO-XUMUYECKUE (MHCTPYMEHTAIBHEIE)
METO/Ibl aHalu3a OpraHuveckux BemecTB. [Ipenmer u o0mas kimaccuduKamus METOOB.
UyBCTBUTENBHOCTh U CEIEKTUBHOCTh METOJIOB aHAIM3A.



2. CnekTpanbHble METO/BI aHaIM3a. B3aumoaeiicTBie 31€KTPOMarHUTHOTO U3JIY4YEHHUS C
BenecTBOM. OCHOBBI TEOPUH B3aUMOACHUCTBHS U3JIYYCHHs C aTOMaMHU U MOJIEKyJaMU. ATOMHBIE
¥ MOJICKYJISIpHBIE CHEKTPbI MOTOMEHNU U n3nydeHus. Kinaccudukanus cekTpanibHbIX METOIO0B
aHanausa.

Metoabl aTOMHOM CHEKTPOMETPUM (DJIEMEHTHBIN aHaln3): aTOMHO-3MUCCHOHHAs U
aTOMHO-a0copOuMoHHas crnekTpockonus. I[lpuHuunel MetomoB. Ilpumepsl NpPaKTUYECKOTO
IPUMEHEHHUs METOJIOB B aHalM3e OMOJOrMYECKH-aKTUBHBIX BEIIECTB U B (hapMaleBTUUECKOM
aHayinze. MeTposoruniueckue XapakTepUCTUKN METO10B AaTOMHOM CIIEKTPOCKOIIUH.

Metoasl MOJIEKYJIAPHON CIIEKTPOCKOIIUU.

MonexymsipHass aOCOpOLMOHHAS CIEKTPOCKONHUS B BHIUMOH U  ylbTpaHuOIETOBON
o0jacTM  Kak METOJ| MCCIEAO0BaHUS AJIEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYJI.
XapakTEepUCTUKHU DJIEKTPOHHBIX COCTOSHUM MHOTIOATOMHBIX MOJIEKYJ: DHEPrus, BOJHOBBIC
(GyHKLINU, MYTBTUIUIETHOCTD, BpeMsi KU3HU. [IpuMeHeHune 3eKTPOHHBIX CIIEKTPOB MOTJIOMICHUS
B KAaueCTBEHHOM, CTPYKTYPHOM U KOJMYECTBEHHOM aHAIW3ax. TEeXHUKAa MOJIEKYJISIPHON
CIEKTPOCKOIUY MOIJIOMIEHUS B BUAUMON 1 Y D-001acTsX.

MornexyssipHasi SMHUCCUOHHAs CIIEKTpocKomnus - piayopumerpusi. TeopeTrnueckne OCHOBBI
meroza. Gakropsl, BAMAIONME HA (IIyOPECLEHIIHIO.

WndpakpacHas  cnekTpockonus.  Meroasl  KosebaTenbHOM  CIIEKTPOCKOINMU.
Wndpaxpacusie (1K) cnexkTpbl 1 koMOMHaLIMOHHOE paccessHue cBeTa. KonebarenbHble CIIEKTPHI,
YPOBHHM 3HEpPIruu, Ux Kiaccupukanus, GpyHraMeHTaIbHble, 00EPTOHHBIE U COCTABHbIE YAaCTOTHI.
Cremuduunocts  KonebaTelabHBIX  CHEKTPOB. [IpuMeHeHWe  MeTOoloOB  KosebaTeabHOM
CIEKTPOCKOIUY JJIs1 KaYECTBEHHOI'O U KOJIMYeCTBEHHOro aHanusa. Texnuuka MK cnexrpockonun
u cnexkrpockonuu KP.

MeTpOHOFI/I‘{CCKHe XapaKTCPHUCTUKU MCTOJ0B MOJ'I@Ky.]'IS[pHOfI CIICKTPOCKOIINH.

3. CnekTtpockonusl sJIepHOr0 MarHUTHOTO pE30HAaHca. SIBIeHUE AJepHOr0 MarHUTHOTO
pe3onanca. [Ipumenenne SAIMP B paznudnbix 00JacTsIX XUMHH, OMOJIOTUN U MenuuuHbL. SAMP-
CHEKTPOCKOIHS OPraHMYECKUX COeIUHeHu Ha aapsax TH.

[Tpunnuns!l ycTpoiicTBa M paboTel coBpeMeHHoro SMP-cnextpomerpa. BaxnocTs u
3HAYCHHE MPABWIBHON MTPOOOTIOATOTOBKY i nipoBeaeHust AMP-uccnenoBanus.

OcHOBHbBIE TIOHATHS. YpaBHEHHE pe30HaHCAa. XMMHWUYECKHUH CIBUI, BIUSHUE Ha €ro
BEJIMYMHY DJIGKTPOHHOTO  OKpYKe€HUsT U  mpupoisl  pactBoputens. CHHUH-COMHOBOE
B3aUMOJICHCTBUE, KOHCTAHTa CIIUH-CIIMHOBOI'O B3aUMOJECHCTBUSA, MYJIbTUIUIETHOCTh CUTHAJIOB B
cnekrpe. [Topsanok cniektpa. ToHKkas u cBepXTOHKasl cTpykTypa crnektpos IMP, npasuna otOopa.
[TonsiTHE O CIMHOBOW CUCTEME M IIPAaBHJIa HOMEHKJIATYPbI CIMHOBBIX cucTeM. CIIEKTpBI IEPBOTO
nopsiaka. CucteMbl BBICOKMX MOPSAIKOB. PenakcannoHHble IPOIECCHI.

SAMP cnextpockomuss Ha sapax “C, °F, 3P, TIereposmepmnas paspsaska. IIpumeps
CIEKTPOB pa3IMUYHBIX BellecTB. SaepHbiit apdext OBepxaysepa. [IBymepHas CreKTpOCKOMUS
AMP. [Qunamuueckue s¢pdextsi B AMP cnexrpax. Bo3moxkHoctu coBpemenHoit AMP-
CIEKTPOCKOIINU B CTPYKTYPHBIX, KHHETHUECKHUX M TEPMOJUHAMUYECKUX UCCIIEIOBAHUSX.

4. Macc-crieKTpOMEeTpHs U pe30HaHCHBIE METObl aHAJIN3a OPTaHWYEeCKUX BellecTB. Macc-
CHEKTPOMETpPHUSL: OOIIME TPUHIUIIBI U OTINYUS PA3IMUYHBIX MAaCC-CIIEKTPOMETPUUYECKUX METOJIOB.
[IpumeHeHus Macc-creKTpaibHbIX MeT0a0B. CrocoObl MOHM3AlMM, HCHOJIb3yeMble B Macc-
cnektpoMerpu.  KayecTBEHHBIH M KOJMYECTBEHHBIM  MacC-CIIEKTpalbHBIA  aHAIU3
MHOTOKOMIIOHEHTHBIX cMeceil. XpoMmaTo-Macc-CHeKTpOMeTpus (MPUHLIMIBI U PUMEHEHUS AJIs
aHamu3a JIEKAPCTBEHHBIX INpenapaToB U OHOJOTHYECKMX OOBEKTOB). MeTpoioruueckue
XapaKTepUCTHUKU METOJ[a MacC-CIIEKTPOMETPHUH.



5. Amnanmutnueckass xpomatorpadus. Kiaccuduxamus xpomarorpaguyueckux MeETOOB.
O6mas Teopust xpomarorpadun. OcCHOBHBIE TOHATHS xpomarorpaduu. DPPeKTHBHOCTH U
CEJIEKTUBHOCTh XpOMaTOrpauuecKkoro pasaeiaeHus. THUITbI JETEeKTOPOB B XpoMaTtoprapuu U ux
YYBCTBUTEIHHOCTD. 3a/1adyll KOJIMYECTBEHHOI'O aHalM3a U UACHTU(UKAIMHU. AHAIN3 U CIOCOOBI
oOcuera XxpomaTtorpamMm. BricokospdexktuBHas xkuakoctHas xpomartorpadus (BIXKX).
Knaccudukanmuss meromor BOXKX mo mexanusmy pasgenenus.  HopmanbHo-dazoBas u
obpameno-dazoas BIXKX. Copbentsl u amoeHTbl. OOnactu mnpumenenus. CrienuaibHbIC
BapuanThl BDOJXKX. T'azoBas xpomarorpadwus. OO6nacte npumeHeHus. PacmpenenurenbHas
IUIOCKOCTHAsI XpoMmarorpadus: TOHKOCIOWHAs 1 OymaxkHast xpomatorpadus. VX npumeHenue B
aHayM3e OMOJIOTUYECKU aKTUBHBIX BEIIECTB.

6. DOIEKTPOXMMMYECKHE METOJbl aHajiu3a B AaHAJINW3€ OPraHUYeCKUX BELIECTB.
Knaccugpukanust 3IEeKTpPOXMMHUYECKUX METOMOB aHainu3a. llOTeHIMOMETpHUYECKUuil MeTox
ananmu3a. [IpuHoun mMerona. Knaccudukanus u xapakTepucTuka 31eKTpo1oB. HoHcenekTuBHble
anekTponbl. IIpuMeHeHne Uil aHanmm3a OpraHuyeckux BewecTB. lIpsmas mnoreHuMoMmerpus.
[Torennnomerpuyeckoe  TtuTpoBaHue.  KpuBble  IOTEHIMOMETPUYECKOIO  TUTPOBAHUA.
Kynonomerpus. Kynonomerpuueckoe tutpoBanue. Konpykromerpus. Kongykromerpuueckoe
TUTpOBaHuE. Boipramnepomerpusi.

7. Kanumnsapusiii snexkrpodopes. Teopus kanusuigspHoro siaektpodopes3a. OcCHOBHbIE
MOHATHUS U TEPMHUHOJIOTHS, TPUHSATAS B MeTO/Ie. DPPEKTUBHOCTD U CEIEKTUBHOCTD OIPEICIICHUI.
Onexktpodoperpamma.  AnmaparypHoe — opopmieHHME ~ MeToAa.  Buabl  KanuuIIpHOTO
anekrpodopesa: 3oHHBI KO®, aduaapit KOO, wwumemtsipHas 3ICKTPOKHHETHYCCKAS
KaIllnJuIIpHas xpomarorpadus, reap-KO®, U303JIEKTPUYECKOE (okycupoBaHue.
KommyectBennsiii ananu3 u 3amaun uaeHtupukanuu merogqoM KOOD. Ilpumenenne KOO B
aHayu3e OMOJIOTUYECKN aKTUBHBIX BEIIECTB.

8. [lonapumerpruyeckuit MeTo 1 aHanu3a. CymHOCTh MOJIIPUMETPUUYECKOTO METO/Ia aHAJIN3A.
[Tpumenenue nonspumeTpuu. OmnpeneneHne KOHLUEHTPAUU ONTHYECKU aKTHBHBIX BEIIECTB B
pacTBope.

4.00beM yueOHOH THCHHMIIINHBI

B B akaaem.
3a4eTHBIX

Buabl yueoHoii padornbl equHEMmax | 9acax

O0masi TpyA0eMKOCTh JUCHUIIMHBI 110 y4eOHOMY IJIaHy | 3 108

AyIHMTOpHBIC 3AHATHS: 1 36

Jlexiuu (Jlek) - -

[Tpaktueckue 3anstus (I13) 1 36
JlaGopaTtopust - -

CamocrositesibHas padora (CP): 2 72
CamocTosTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI 2 72

Buja uToroBoro KOHTpOJIsi: 3a4eT € OIEeHKOM - -

AHHOTanus padoueii nporpamMmmel AucuuinHbl «[IpenapaTuBHbIE METOABI NOJTYYeHHS
OmoJiornyecku akTuBHbIX BemecTs» (b1.B./[B.12.2)



1. Heap aucHUMIMHBL: cHOpPMUPOBATH Yy OOydarOmUXCs O0Iee MPEICTaBICHHE O
HauboJsee MUPOKO MPUMEHSIEMBIX COBPEMEHHBIX METO/IaX IMOJyYeHUS OPraHUYEeCKUX BEIIECTB.
O3HAaKOMHUTh UX C TEOPETHUYECKUMU OCHOBaMHU JTHX MeToJ0B. CPopMHUpPOBATH y CTYJIEHTOB
3HaHHUA, 00ECIEUYNBAIOIINE UM CIIOCOOHOCTh CaMOCTOSITEILHOIO BHIOOpPA KOHKPETHBIX METO/IO0B
CHUHTEC3a OPraHn4CCKuUX BCIICCTB, B TOM YUCJIC GI/IOJIOI‘I/I‘-IGCKI/I AKTHUBHBIX BCIICCTB.

2. B pe3yabraTre wu3ydeHHs AUCHUIUVIMHBI oOyyawiluiicsi 10 mporpamMme
0akajaBpHUaTa J0JIKEH:

Obaaoams crnenyromumu  obmenpodeccuonanpabiMu (OIIK) u mpodeccuonanbapivu  (11K)
KOMITCTEHIHSIMHU:

- CITIOCOOHOCTHIO ¥ TOTOBHOCTBIO UCIIOJIE30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHO-HAYIHBIX
JUCHHUIUIHH B ipodeccruonanbhoi aesreaproctu (OITK-1);

- CHOCOOHOCTBIO MPOBOAWTH AaHAIU3 CHIPHS, MATEPUAIOB U TOTOBOM MPOAYKIIHH,
OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1K-10);

- TOTOBHOCTBIO UCIOJIb30BATh 3HAHUE CBOWCTB XMMUYECKHMX JIEMEHTOB, COCAMHEHUH U
MaTepUalioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanpHou aestenaprocty ([1K-18).

3HAMb.
- OCHOBHBIC MCTO/BI, JICIKAIIUC B OCHOBC ITOJTYUCHUS OMOJOrMYECKN aKTHBHBIX BCIICCTB,
- OCHOBHBIC IIOHATHA U MCTOABI OpraHquCKOﬁ XUMHUHU AT pCIICHUSA HpO(I)GCCI/IOHaJ'ILHLIX 3aJa4,

- OCHOBHBIC 3aKOHOMEPHOCTH CBSI3U XHMHUYECKHX CBOIMCTB OPraHUYECKUX BEIIECTB C HX
CTPOCHHUEM;

- CIIOCOOBI MOTY4YEHHUsI OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB U METO/bI TpaHC(hopMaluu
OCHOBHBIX (DYHKIIMOHAJIbHBIX TPYIIIL;

ymemy:

- IPUMEHSTH TOJYYECHHBIE B XOJ€ M3YYEHUs AMCUUIUIMHBI JJI1 PELICHUS] NMPUKIAIHBIX 3a/1ad,
CBSI3aHHBIX CO CBOEH JanbHeHIIel mpodeccnoHanbHOM 1eSTeTbHOCTH;

- HpOBOILI/ITB aHaJIn3 CXEM CHHTEC3a HpI/IMeHI/ITeIII)HO K HpOHGCC&M HOHy‘ICHI/Iﬂ OpFaHI/IIIGCKI/IX
COCJIMHEHU;

- IPUMCHSATD TCOPCTUUCCKHUEC 3HAHUS HA ITPAKTHUKE U UCIIOJIL30BATh B cBOEH pa60Te COBPCMCHHBIC
METOBbI 0pF21HH‘-I€CKOI>i XHUMHU,

- CAMOCTOSITeITLHO BRIOMPATH METO/IBI, TPUTOIHBIE ISl PEIICHUS KOHKPETHBIX MPUKJIAIHBIX 3a/1a4.
8naoemsw:

- IPAKTUYCCKUMHU HaBbIKAMU, H606X0,I[I/IMBIMI/I AJIL PpCIICHU IPUKIIAIHBIX 3ada4 B obactu
IJIAaHUPOBAHUA CXEM CHUHTE3a OPraHUYCCKUX COGHI/IH@HI/Iﬁ N OCYHICCTBJICHUA UX.

- METOJJaMU OpraHMYeCKONW XMMHUU JIJIsl pelleHus NpodecCHOHAIbHBIX 3a/1a4 U CO/AepKATeIbHOM
WHTEPIPETALMH ITOJTYYEHHBIX PE3YJIbTaTOB;

- COBPEMCHHBIMU TCOPCTUYCCKUMHU IMPECACTABICHHUAMU OpFaHquCKOﬁ XUMHHN TJIA OOBSICHEHUS
CTPOCHUA U CBOICTB OpPraHN4YCCKUX BCUICCTB,

3. Kparkoe coaep:xaHue TUCHMILIUHBI:



OCHOBHBIE TOHATHS OPTAHUYECKOT0 CUHTE3a. Peakliny 1 METOABI OPraHMYECKOI0 CUHTE3A.
Hossie Tunsl katanusa, UCMOJIb3yeMble B OpraHU4YeCKOM cHUHTe3e. Mex(da3Hble KaTanu3aTophl:
KpayH-3()Upbl, YeTBEPTUYHBIC AMMOHHUIHBIE COJIH.

3aluTHbIE ITPYyNNbl B OPraHUYECKOM cHHTe3€e. 3amuTa cnuproBoid OH-rpynmnsl. 3amura
OH-rpynmer B mmmkossgx. 3amuta OH-rpynmel B (beHONax. 3amura THOJBHOW TPYIIIIBI
(Oen3mibHas, OEH3THAPHIIbHAS). 3alUTa KapOOHWJIBHOW TPYNNBI B ajbJETHIaX M KETOHAaX.
3ammra kapOokcuiabHOM rpynmsl. 3amura NH rpynn aMuHOB, aMHJ0OB U IeTEpOLUKIMYECKUX
coenuHenuil. 3amura CH-cBsi3ell B alnkuHax.

CuHTe3pl Ha OCHOBE KapOOHOBBIX KucHOT. [lomydyeHue NpoOU3BOAHBIX Ha OCHOBE
KapOOHOBBIX KHCJIOT. MeToabl akTHUBalMKM KapOOKCHJIBHOW TIpymlIibl. AKTHUBUPYIOIIME U
KOHJeHcHpytome areHThl. [lentumuslii cunTte3. JXunkodasHbslii U TBepAoQasHbIEe METObI
cuHTe3a nenTuoB. CUHTE3bl HA OCHOBE MAJIOHOBOT'O U AlleTOYKCYCHOT'O 3(hHpa U X aHaJIOIOB.

Meronbl  BoccTaHoBNieHMs.  Karamurudeckoe  ruapupoBaHue.  BoccTaHoBIieHHE
KOMIUIEKCHBIMU THJIPUIaMU: TUIIPHUIBI O0pa U alFOMUHHUSL.

MGTOI[LI OKHUCJICHUS OPraHUuYCCKUX CO@,Z[I/IHCHPlﬁ. Pearents! u KaTaJIu3aTOPbl OKUCJICHUS.
MeTOIII)I OKHCJICHHA C yHaCTUEM MCTAJIJIOB. OKHCIICHHE HEMETAINYCCKUMU pcarcHramu.

Meroast obOpazoBanusi C-C-CBsi3eil C MOMOIIBI0O METAITIOOPTAHMYECKUX PEareHTOB.
Jlutuii- 1 MarHUOpraHMYECKUE COCTUHCHUS. MeIbOPraHuIeCKUe pearcHThI.

Meroast obpazoBanusi C-C-cBsizeld ¢ TOMOIIBIO PEaKIMil KOHACHCAIIUHU, KaTaIn3aTophl
peaKIuu.

MeTtoabl AITKHWJIMPOBAHUA, AlIUJIHPOBAHUA. KaTaJ'II/ISaTOpr peaKHHﬁ, IMPOAYKTHI peaKHHﬁ.

4.00beM yueOHOil 11 CUMNIMHBI

B B akangem.
3a4YeTHBIX

Buabl yueounoit ThI
/bl y4e0HOoii pado elMHMIax | dacax

OO0mas TpyA0eMKOCTh JUCHUIUIMHBI 110 y4eOHOMY IJIaHy | 3 108

AyIUTOpPHBbIE 3aHATHUS: 1 36

Jlexumn (Jlek) - -

[Tpaktuyeckue 3ansatus (I13) 1 36
JlaGopaTtopust - -

CamocrositesbHas padora (CP): 2 72
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLIUIIIMHBI 2 72

Buja uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

4.4 1IporpaMMbl PAKTHK ¥ OPraHU3ALMA HAYYHO-UCCJIe10BATEILCKON padoThI
o0yvyarmuxcs.
4.4.1. IIporpaMMBbI NPAKTHK
B cootBerctBun ¢ ®I'OC BO 06akanaBpuaTta mo HampasieHHio noiroroBku 18.03.01
«XUMHYECKass TEXHOJOTHS» TMpakTUKa sBISETCS 00sA3aTeNbHBIM  pa3/ieloM OCHOBHOM
o0Opa3oBaTenbHOIl NporpaMMbl OakalaBpuaTa U OTHOCATCS K €€ BapuaTuBHOM yactu. OHa



npeAcTaBiIsieT coO0OW BUA Y4YeOHBIX 3aHATUH, HENOCPEICTBEHHO OpPUEHTHPOBAHHBIX Ha
npodeCcCHOHATBLHO-TIPAKTUYECKYIO MTOATOTOBKY 00YUYaIOIIUXCSl.

[lpu peanu3anuu JaHHON mporpammbl OakansaBpuaTa HMpPEeAyCMaTPHBAIOTCS CIIEAYIOIIHNE
BU/IbI ITPAKTHUK:

- yueOHas;

- IIPOM3BOJCTBEHHAs, B TOM YHUCIIE, IPEIAUILIOMHAS.

VYuebHas IpaKkTUKa ABJISIETCS MPAKTUKON MO MOJYyYEHUIO IEPBUYHBIX IPOPECCHOHATBHBIX
yMeHU U HaBBIKOB W ocymectBisiercs B PXTY um JI.M.MenneneeBa Ha xadenpe XumMuu u
TEXHOJIOTUM OMOMEIUIMHCKUX IMpenapaToB, XMMHUU W TEXHOJOTMH OPraHMYECKOro CUHTE3a,
TEXHOJIOTUM XUMHKO-(apMalleBTHUECKUX U KOCMETHYECKUX CPENICTB, SKCIIEPTU3Hl B AOMHUHT- H
HapKOKOHTpOJIE, a Takke Ha 0a3e CTOPOHHMX HAy4YHO- HCCIEIO0BATENbCKUX OpraHU3alui
(MH20C PAH, MOX PAH, UBX PAH u np.).

[TpousBoacTBeHHAs MpakTuKa ocymectrisercs B PXTY um /I.M1.Menneneesa Ha kadenpe
XUMHU M TEXHOJOTMM OMOMEIMUIMHCKUX MpenaparoB, XUMUM W TEXHOJIOTMU OPraHHUYECKOTro
CHHTE€3a, TEXHOJOTUH XUMHKO-()apMalleBTHUECKUX U KOCMETHMYECKHX CPEJCTB, SKCIEPTU3bI B
JIONIMHT- ¥ HapKOKOHTPOJIE U B HAYYHO-MCCIIEI0BATENbCKUX MOJpA3eNeHHsX; a TakKe Ha Oase
CTOPOHHHMX Hay4HO- MCCJIEZIOBATENIbCKUX OpraHU3aluil M Ha XMMHUYEeCKUX mnpeanpusrusax (3A0
"[llenkoBo Arpoxum", ®I'YII "MockoBckuit sugokpunHsiii 3ason" ®I'VII "I'HIL "HUOITuK",
OI'BY «"MJICuHII» (I'ocynapcTBEeHHBIH MHCTUTYT JIEKAPCTBEHHBIX CPEACTB M HaAJIEXKaIlUX
npakTtuk), PI'BY «'emaronornueckuit Hayunsiii Llentp» Munsapas-conpaszsutus Poccuu, 3A0
"BACD", OO0 "Komnanus "Pycmenko", OO0 "Koponés®apm", OAO "Axkpuxun", DxkcnepTHo-
kpumuHanuctudeckom 1ieHTpe MBJ] P®, ba3oBoil sKcrepTHO-KPUMUHAIUCTHYECKON CITYKOBbI
yrnpasinenuss MBJ] mo 1. MockBe u MocCKoOBCKO#l 001acTH, DKCIEPTHO-KPUMUHAIUCTUYECKOM
ciyx0b1 Yrpasnenuss MBJ] mo MockoBckoii 0651aCTH U B peruoHaNIbHBIX YiipaBienusx MB/IPO,
u ap. ). IlpousBonacTBeHHasl MpaKTUKa HPOBOJHUTCS B CIEAYIOIINX (GopMax: IMpakTHKa 10
HOJYYEHUIO MPO(GECCHOHATBHBIX YMEHUN M OmnbiTa NMPo(ecCHOHAIBHOM NesITeIbHOCTH (B TOM
YHClie TEXHOJIOTMUEecKas IPaKTUKa) U Hay4dHO-HCCleA0BaTeNbCcKas padora.

[IpenaumuiomMHas MpakTUKa  ABJSETCS  YaCThbIO  MPOU3BOJCTBEHHOW  IPAKTHUKHU.
[Mpennumnomuas npaktuka ocymiectsisiercs B PXTY um J[.M.Menneneera Ha kapeape XuMuu 1
TE€XHOJIOTMM OMOMEIMIIMHCKHUX IMpernapaToB, XUMUU U TE€XHOJIOTMH OPraHUYECKOro CHHTE3a, Ha
JIpyrux kKadeapax v B HAy4HO-HCCIIE0BATEIbCKUX MOJIPA3/IeIeHUsX; Ha 6a3e CTOPOHHUX Hay4HO-
uccienosarensckux opranuzamuii (OI'bYH HWuertutyr opranmdeckor xumuu um. H. I
3enunckoro PAH, ®I'BYH «HUU 6uome-aunmnckoit xumuu numenu B. H. Opexosuuay, ®I'bBYH
WNHctuTyT 6Moopranndyeckoi XuMmuu numMeHu akajgemMukos M.M. Hlemskuna u FO.A. OBunHHHMKOBa
PAH, ®I'bYH Uncturyr obueit u Heoprannyeckoit xumun uM. H. C. Kypnakosa PAH, AO
«EAEOH PUXTEP-PYC", 3A0 «MockoBckas ¢apma-nieBTuueckas (adbpukay, OAO
«Hwmwxdapm», OAO «AsBaPyc», OO0 «Takema dapmacerotu-kaic», OO0 «JlabopaTopus
«Kupas Kocmeruka»n, OOO «I'pynna xomnanuii «[ITW» (mpou3BOACTBO MNHILEBBIX
unrpenueHToB), OO0 «MpBuH 2», 3A0 «Papmcunres», 3A0 «MHCTUTYT papMalieBTUYECKHX
texHonoruity, OO0 «Cepaukcy, LIBT «XumPap», 3A0 «Dapm®Pupma «Cotekc», OAO
«Kocmernueckoe obwenmaenue «Coboma», OAO «Bamenta ®apmanestukan, OO0 «Kpka-
Pyc», 3A0 <«3uO-3noposbe», 3A0 «Kanondapma-npomakmn», OOO «Korron Kiad»
(mpou3BOACTBO KOCMETUKH U cpeacTB rurueHsl), OO0 «Mocdapm», OO0 «Hucrtas Jlunusa», AO
«I'ocHUUcunTe30enok», 111-oit nmabopatopun MunucrepctBa 06oponsl P®, OxcneprtHo-
kpuMuHanuctuyeckoM 1ieHTpe MBJ[ P®, ba3oBoil skcrepTHO-KPUMUHATUCTHYECKON CITYXKOBbI
ynpasieauss MBJl mo 1. MockBe 1 MOCKOBCKOW 007aCTH, DKCIMEPTHO-KPUMUHATHUCTHIECKOMN



ciy0n1 Yrpasieans MBJ/] mo MockoBcko# 0051acTv ¥ B perHoHANIbHBIX YipaBieHusx MB/[P®D,
OKII MBJI o Openbyprckoii oomacti, KO MBJI mo Kuposckoii n Bragumupckoii o0nacrsx,
OKO MB/I o Pecnyonuke Xakacus u pecryonuka ThiBa U p.) B COOTBETCTBHH C TEMAaTHKOM
BBITIOJTHSAEMON PabOTHI.

4.4.4 TIpaktuku (B2)

AHHOTaN U padoyeil MPOrpaMMspl AU CHUILIHHBI

«Y4yeOHas npakTuka» (b2.Y.1)

1. Heap y4eOHOW NPAKTHKHM — TOJIYYEHHE CTYIEHTaMU OOIIMX TPEACTaBICHUN 00
OCHOBHBIX THUIIaX OMOJIOTHYECKM AKTUBHBIX BEIIECTB, 3HAKOMCTBO C pabOTO MpeAnpHusITUi |
MHCTUTYTOB, 3aHATHIX IOUCKOM, pa3pabOTKONl MeTONOB CUHTE3a, aHaiu3oM BAB, a Taxxke
[OJy4eHUEe MEpPBUYHBIX NPOPECCHOHATIBHBIX YMEHMH M HaBBIKOB IIYTEM CaMOCTOSITEIbHOIO
TBOPYECKOTO BBIIOJIHEHHUS 3a]1a4, TOCTABJIEHHBIX IIPOrPaMMON MPAKTUKH.

2. B pe3yabTare Npoxo:kIeHUsi y4eOHOH NMPAKTHKH 00y4YaKIIUiicsl MO NMporpamMmme
0akajaBpUaTa J0JI’KeH:

Obnaoams cnenyrommmu obmenpodeccrnonanbabiME (OITK) u npodeccnonansuabivu (I1K)
KOMITCTECHIHSIMHU:

- BJIAJICHUEM TIOHMMAaHHUSA CYIIHOCTH U 3HaueHWss WHQPOpPMAIMU B PaA3BUTHH
COBPEMEHHOT'0 MH(OPMAIIMOHHOTO O0IECTBA, OCO3HAHHSI OMACHOCTU M YTPO3bl, BOSHUKAIOUIUX B
TOM TIpoLecce, CIOCOOHOCThIO COOMIOAAaTh OCHOBHbIE TpeOoBaHUS HMH(OPMAIIMOHHON
0€30MacHOCTH, B TOM YHCIIe 3aIIUThI rocynapcTBeHHoi Taitnel (OITK-4);

- BJIaJICHUEM OCHOBHBIMH METO/JaMH, CHOco0aMH W CpEICTBAMH TOJIy4eHHUS,
XpaHeHUs, nepepaboTku HMH(pOpMalMK, HaBbIKAMU PAa0OThl C KOMIBIOTEPOM KakK CpeaCTBOM
ympasienus nHpopmanueii (OITK-5);

- CIOCOOHOCTP M TOTOBHOCTH OCYIIECTBIISITh TEXHOJOTMUYECKHH TIpolecc B
COOTBETCTBUH C PErJIAMEHTOM U UCHOJIb30BATh TEXHUUECKHE CPECTBA /ISl U3MEPEHUSI OCHOBHBIX
apaMeTpOB TEXHOJIOIMYECKOro Mpoliecca, CBOMCTB coipbs u npoaykuuu (I1K-1);

- TOTOBHOCTh TPUMEHATh AHAJTUTHYECKHE W YHUCIEHHBIE METOIbl PpEIICHUs
MIOCTAaBJICHHBIX 33J1a4, HCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH, POBOIUTH
00paboTKy HH(pOpMAlMK C MCIOJB30BAaHUEM NPUKIAJHBIX HPOrPAaMMHBIX CPEJICTB C(epbl
npodeCCHOHATIBHOM JeSITeIbHOCTH, UCIIOIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JTAHHBIX B CBOEH NpodeccHoHalbHOM 00JacTH, MakeThl MPUKJIAJHBIX MPOrpaMM IJIs pacyera
TEXHOJOTUYECKUX apaMeTpoB obopynoBanus (I1K-2);

- CHOCOOHOCTh MPHUHUMATh KOHKPETHbIE TEXHHUYECKHE pEIICHUs MpH pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA W TEXHOJOTHH C YYETOM
IKOJOTUYECKUX TocneacTBrid ux npumeHenus ([1K-4);

- CIOCOOHOCTh  IJIAHMPOBAaTh W MPOBOAMTH  (PU3MUECKHE U  XUMHUYECKHUE
HKCIEPUMEHTBHI, TPOBOJUTH 00pabOTKY MX pe3yabTaTOB U OLEHUBATH MOIPEIIHOCTH, BBIIBUTaTh



TUIOTE3bl U YCTAHABIMBATh TPAHMIIBI UX MPUMEHEHHs, TPUMEHSTh METOJbl MaTeMaTHUYECKOTO
aHaJM3a U MOJICIMPOBAHUS, TEOPETHYECKOTO U IKCIIEpUMEHTalIbHOTO nccnenosanus (I1K-16);

- FOTOBHOCTb MPOBOJAUTH CTAHJAPTHBIE U CEPTU(MUKALMOHHBIC HCIBITAHUS
MaTepUalioB, U3AEINUI 1 TeXHOoIorn4eckux mpoieccos (ITK-17);

- - TOTOBHOCTBIO M3y4yaTh HAyYHO-TEXHHUYECKYI0 MH(OPMAIINIO, OTE€YECTBEHHBINH U
3apyOeKHBIN OMBIT 110 TeMaTuke ucciaenoanus (ITK-20).

3Hamy:

- MNopAIOK  OpraHuv3alv, IUIaHUPOBAHUSA, IIPOBCACHHUA U obecneueHUs Hay4YHO-
HCCICI0BATCIBbCKHUX pa60T C HUCIIOJIb30BAHUCM COBPCMCHHBIX TEXHOJIOTMI B 00JIaCTH CHUHTE3a
BAB.

ymemy:

- OCYILIECTBIATh TOUCK, OOpabOTKYy M aHaIW3 HAayYHO-TEXHUYECKOH HH(pOpMaruu 1o
PO UITIO TPOUIEHHOM MPAKTUKU, B TOM YHCIIe ¢ TpuMeHeHrneM Internet-TexHoIoruii;

- WCIOJB30BAaTh COBPEMEHHBIE TPUOOPHI M METOAMKH IO MPOQWII0 MPOTrPaMMbI
OaxanaBpuaTa, OpraHM30BBIBATH MPOBEACHHUE SKCIEPUMEHTOB U MCIBITAHUM, MPOBOIUTH HX
00paboTKy U aHATU3UPOBATh UX PE3YJIbTATHI,

glaoems:

- CIOCOOHOCTBIO U TOTOBHOCTBIO K MCCJIEIOBATENbCKOM JEATEIBHOCTH MO MPO(UIIO
U3y4yaeMol porpaMmsbl OakajlaBpHuara;
— METOJOJIOTUYECKUMH  MOAXOJAaMH K  OpraHu3allMi  Hay4HO-UCCIIEZOBATEILCKOM U
00pa3oBaTeIbHON AEATENbHOCTH;
— cIocoOHOCTBIO Ha IMMPAKTHUKEC HCII0JIb30BaTh YMCHHA MW HABBIKM B OpraHuM3alliyd HAY4YHO-
UCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT;

3. KpaTkoe conep:kanue yueOHOIl NPAKTUKHU

VYyeOHasi mpakTHKa MPOBOJUTCS BO 2 ceMecTpe B (hOpME TEOPETHUECKHX 3aHATUH U
JKCKYpCHUH.

1. OsHakomineHnue c¢ wucrtopueil npousBoactsa bAB, mnpupogHsiMH MaTepuanamu,
MCIIOJIb3YEMBIMHU I STUX LIEEH.

Oprannueckue COeAMHEHUST W WX MECTO B HcTopuu uenmoBedecTBa. Kiaccel BAB.
IIepcriekTUBBI pa3BUTHS IPOU3BOACTBA.

HOCGHIGHI/IG TEMATUYCCKUX 3KCHO3I/IHI/II\/’I MY3€€B U BbBICTABOK.

2. Tllocemenne WHCTUTYTOB M MPEANPHUATHH 3aHATBIX CHHTE30M, AaHAJIW30M H
npou3BoacTBOM BAB.

O3HaKoMJIEHHE ¢ OCHOBHBIMU TE€XHOJIOTHUYECKUMH CTAJAUAMHU U CIIOCOOAMHU IPOU3BOJICTBA
BAB, cBoiicTBamMi 1 001aCTIMH UX IPUMEHEHHUSL.

3. O3HaKOMJIEHHE C MEPCIEKTUBHBIMU HAayYHBIMU Pa3paboTKaMH B 00JIACTH CO3JIaHUS U
npumeHenus BAB. Tlocemenne Hay4dHbIX J1abopaTtopuil kKadeap U 3HAKOMCTBO C OpraHHu3anuei
paboTHI B UCCIIEIOBATENBCKOM JIabopaTOpHH.



4. I[ToaroToBKY OTYETa O MPOXOXKIACHUU YUeOHON MPAKTUKH.
TpeboBanust, npeabaBIsieMble K HATMCAHUIO U IPE/ICTABICHUIO OTYETA.

KonkpetHoe conepskanue y4eOHON MPaKTUKKH OMPEENIeTCs C YI4eTOM BO3MOKHOCTEH U
MHTEPECOB Kadeapbl, OpPraHU3yIOIIeH MPaKTUKY, U MPUHUMAIOIIEH OpraHU3aliH.

4. O0bem y4eOHOM NPAKTHKH

. B 3auetnpiX | B akanmewm.
Bunbl yueOHOM paboThI

eIMHUIIAX qacax
OO0mas TPy10eMKOCTh JTHUCIUILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
CamocrosiTtesnnas padora (CP) 3,0 108
CaMocTosiTenbHOE NOJIYyYEHUE U OCBOCHUE 3HAHUN, YMEHUI U 3,0 108

HAaBBIKOB B COOTBCTCTBHU C nporpaMMoﬁ

By nTOroBoro KOHTpOJIs: 3a4€T ¢ OMEHKOM — -

AHHOTanuUA padoyeil NPOrpaMMbl AHCUUIIMHBI

«IIpousBoacreennas npakruka» (b2.I1.1)

1. eab NpakTUKM — TPAKTHUECKOE M3y4YEHHE TEXHOJOruil mpousBojacTtBa BAB:
arpOXMMHUYECKUX, JICKAPCTBEHHBIX IMPENapaToB U JAp., CTPYKTYPHl MPEANPHUSNTHS, METOAOB U
0COOCHHOCTEH yIpaBiIeHUs MPOU3BOACTBEHHBIM MpolieccoM. PopMUpoBaHUE y 00y4Yaromerocs
CIIOCOOHOCTH OCYIIECTBJISATh TEXHOJIOTUYECKUI mporiecc mpousBojicTBa BAB B cooTBeTCTBHH €
pEerJamMeHToM.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUVIMHBI O0y4YaKIIMiiCE 1O MporpamMme
0akajaBpuaTa J0JIKEH:

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

- CIOCOOHOCTH U TOTOBHOCTB OCYILIECTBIISITh TEXHOJIOTMUECKUN IIPOIECC B COOTBETCTBUH C
perJaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHMs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOTro Ipoliecca, CBOMCTB chipbst 1 npoaykuuu (I1K-1);

- TOTOBHOCTb IIPUMEHSATh aHAIINTUYECKUE U YNCIICHHBIE METObI PEILICHUS TOCTABJIEHHBIX
3aja4, MCIOJb30BaTh COBPEMEHHBbIE HH(OPMAIMOHHBIE TEXHOJOIWH, MPOBOAUTH 00pabOTKY
UHpOpPMALlUM  C  HUCMOJb30BAHUEM  MPHUKIAAHBIX  NPOTPAMMHBIX  CpPEeICTB  cepsl
npoeccuoHaNbHOM AESITeTbHOCTH, UCII0JIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH Mpo(ecCHOHATBbHOM 00J1acTH, MaKeThl NMPUKJIAJAHBIX MPOrpaMM JJs pacuera
TEXHOJOTUYECKUX apaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTb HCIIOJIb30BaTh HOPMATHBHbBIE TOKYMEHTHI M0 KaYeCTBY, CTAHIAPTU3AIUHA U
CepTU(UKAIMKA MPOAYKTOB M H3JENINHN, 3JEMEHThl YKOHOMHUYECKOTO aHAJIn3a B MPAKTUYCCKON
nesirenbrocTH (ITK-3);



- CIOCOOHOCTh MPUHHUMATh KOHKPETHbIE TEXHUYECKHE pelleHus Mpu pa3zpaboTke
TEXHOJIOTUYECKHUX IPOILIECCOB, BBIOMPATh TEXHUYECKUE CPEICTBA M TEXHOJOTHH C Yy4YETOM
9KOJIOTHYECKHX MmociieacTBUi ux npumenenus (I1K-4);

- CIIOCOOHOCTHh WCIIOJIb30BaTh MpaBUja TEXHHKH O€30IacCHOCTH, MPOM3BOJICTBEHHOM
CaHHMTapHHU, TOXAPHOH OE30IaCHOCTH M HOPMBI OXpaHbl TPyAa, HW3MEPSATh M OICHUBATh
napameTpsl IPOU3BOJCTBEHHOTO MHUKPOKJIMMATA, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH,
1ryma, ¥ BUOpanuu, ocsemeHHocTr pabounx mect (ITK-5);

- CIIOCOOHOCTh HAaJIQ)KUBATh, HACTPAUBATh U OCYILECTBIISITH NMPOBEPKY OOOPYIOBaHHS U
nporpammHubix cpeacts (I1K-6);

- CITIOCOOHOCTH MPOBEPSTH TEXHUIECKOE COCTOSTHUE, OPraHU30BhIBAThH MPOPIIIAKTHICCKHE
OCMOTPHI U TEKYIIHIA peMOHT 000pyI0BaHUs, TOTOBUTH 000PYIOBaHUE K PEMOHTY U MPUHUMATH
obopynoBanue u3 pemonTta (ITK-7);

- TOTOBHOCTh K OCBOCHUIO U 3KCIUTyaTallid BHOBb BBOAMMOr0 obopynoBanus (I1K-8);

- CIOCOOHOCTh aHATM3UPOBATH TEXHUUECKYIO JOKYMEHTAIUIO, TOI0MpaTh 000py10BaHuE,
TOTOBHUTH 3asBKU Ha PUOOpeTeHre U peMoHT obopynoBanust (ITK-9);

- CHOCOOHOCTH MPOBOAMUTH AaHAIU3 CHIPbS, MAaTEPHAIOB W TOTOBOM MPOAYKIIHH,
OCYILECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

- CHOCOOHOCTh BBISIBISIT W YCTPAHATH OTKJIOHEHHS OT PEXKUMOB  pabOTHI
TEXHOJIOTUYECKOr0 000PYI0BAHUS U TTAPAMETPOB TeXHOIoruueckoro mporiecca (IK-11);

- CIIOCOOHOCTH IJIAHUPOBATH U MPOBOJUTH (PU3UUYECKUE U XUMUYECKHE SKCTIEPUMEHTHI,
MPOBOANTE O00pPabOTKY WX PE3yJIbTATOB M OIICHWBATH IMOTPEIIHOCTH, BBIIBHTaTh THUIOTE3Bl U
YCTaHABJIMBATH TPAHULIBI UX NPUMEHEHUS, NPUMEHATh METOAbl MATEMAaTUYECKOTO aHalu3a M
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO U SKCIeprUMeHTanbHOro uccienoBanus (ITK-16);

- TOTOBHOCTh IPOBOJUTH CTaHAAPTHbIE U CePTU(UKAMOHHBIE UCTIBITAHUS MaTepUaIOB,
u3jienui 1 TexHonorudeckux mnpoieccos (ITK-17);

- TOTOBHOCTb HCIOJIb30BaTh 3HAHUSA OCHOBHBIX (PU3UYECKUX TEOPUH ISl pPELICHUS
BO3HUKAIOIIKX (PU3NUECKUX 33/1a4, CAMOCTOSITEIbHOTO NMPUOOpeTeHns GU3NYECKUX 3HAHUHU, JUIS
MOHUMAaHMsI IPUHIUIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOAALIMX 3a MPEEIIb
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (ITK-19).

3Hams.

— TEXHOJOTMYeCKHE IpPOLEeCChl U OCHOBHOE TEXHOJIOTMYECKOE 000pYyJOBaHME,
HCIIOJIb3yeMoe B Ipou3BoAcTBe bAB;

— OCHOBHBIE TPHHIMIIBI, METOJbI U (POPMBI KOHTPOJSI TEXHOJOIMYECKOIo Ipolecca |
Ka4ecTBa MPOAYKIIMH;

— OCHOBHBIE HOPMAaTHUBHbIE JIOKYMEHTHI 0 CTaHAAPTU3AIMHU U CEPTUDHUKALMN TPOTYKIIUH
NPEANpUATHI 110 IPou3BOACTBY bAB;

— TpaBWiIa TEXHUKU O€30MaCHOCTH M MPOU3BOJICTBEHHON CAHUTAPHH; OPTaHU3aLMOHHYIO
CTPYKTYpPY NPEAIPUATHUS;

ymems.



— HCHOJIb30BaTh TEXHUYECKUE CpEACTBa I M3MEPEHUs OCHOBHBIX IapaMeTpoOB
TEXHOJOTHYECKOT0 Mpoliecca, CBOMCTB ChIPhsl M MPOAYKIIMU Nipeanpuatnii bAB;

— aQHAIU3UPOBATh TEXHUYECKYIO0 JIOKYMEHTAlUI0, pEAJM30BbIBAaTh HAa MPaKTHUKE
TpeOOBaHUSI HOPMATUBHON JOKYMEHTAIIHH.

enadems.

— METOoAaMHU INPOCKTHPOBAHUA TEXHOJIOTHMYCCKUX JIMHAN U noz[60pa TEXHOJIOTHYCCKOI'O
060py,I[OBaHI/I${, METOJaMU yIIpaBJICHUA TEXHOJIOTHYCCKUMU IIpOoHeCCaM IIPOU3BOACTBA,

—  CHOCOOHOCTBIO U TOTOBHOCTBIO OCYHICCTBIIATD TEXHOJIOTHUSCKUI IMpOo1ECC B COOTBCTCTBUA
C PEIIIaMCHTOM.

3. Kparkoe comepxanue Q11 CHUUIITHHbBI
[Ipou3BocTBEHHAs MPAKTUKA COCTOUT U3 ABYX ATaIlOB:

— O3HAKOMJICHUE C TEXHOJOruen mpousBoacTea bAB;

— IIPAKTUYECKOE OCBOEHHUE TEXHOJOTMYECKHX IPOLIECCOB M METOJOB HMX KOHTPOJISA Ha
KOHKPETHOM TMpeINpUATHd 10 MNpou3BoAcTBY BAB u ux mnpekypcopoB (MHIMBUIYaJIbHOE
3a/IaHHE).

1. O3nakomiieHue ¢ TexHoJoruel npoussoicTBa BAB 1 ux npekypcopoB ocyIiecTBIseTCs
B BHJIE SKCKYPCHUI1 Ha IPEANPUSATHS COOTBETCTBYIOMIEero mpoduist. [Ipu mocemennn npeanpusitus
¥ 0O3HAKOMJICHHUS C €T0 JeSATEIbHOCTHIO 00yUJaromunCs JODKEH coOpaTh MaTeprall, He0OX0IMMBIN
JUISL IOATOTOBKM OTYETA IO MTPAKTUKE.

OT4er 1o MpaKTUKE BKIIIOYACT:

- ICTOPUYECKYIO CIIPaBKY O IIPEAIIPUATHH;

- HOMEHKJIaTypy BBIIIYCKaeMOM MPOAYKLUH;

- BUJIbI 1 HOPMBI pacxoia ChIpbEBbIX MaTEPUAJIOB;

- OIIMCaHNe OCHOBHBIX TEXHOJIOTMUYECKHUX NEPEIEIOB IPOU3BO/ICTBA;

- METO/1bI U (POPMBI KOHTPOJISI TEXHOIOTMUYECKHUX MPOIIECCOB;

- MEPOIIPUATHS IO YCTPAaHEHHIO OTKJIOHEHUH (HapylleHUI) peKUMHBIX [1apaMeTpPOB
paboThl 000PYIOBaHUS U TEXHOJIOIMYECKHUX MPOLIECCOB.

2. ITpakTH4ecKOe OCBOCHUE TEXHOJIOTMUECKHUX MPOLIECCOB HA KOHKPETHOM MPEAIPUATHN
00yyaroImuiicsi OCYIIECTBISIET B COOTBETCTBHM C MHIUBUAYAJIbHBIM 3a/laHUEM IO MPAKTHKE,
KOTOpOE BKJIFOYAET:

- UI3YUYCHUC aCCOPTUMCHTA BBIHYCKaeMOﬁ MMPpOAYKIMH, UX BUAOB U MAPOK;

- Tpe6oBanus 'OCT P u npyroit HOpMaTUBHOMN JOKYMEHTAIIMU K KaUY€CTBY BBIITYCKaeMOM
IIPOAYKIINH;

- U3YUYCHHUC CBIPHCBLIX MATCPUAJIOB U MCTONOB BXOJJHOI'O KOHTPOJIA;

- U3YUYCHHC MAPaMCTPOB TCXHOJIOTHICCKOTO MMpo1ecCa, MPECAYCMOTPCHHBIX B PCTIIAMCHTC,
U METOAO0B €0 KOHTPOJIA;

- TTOAPOOHOE OMHMCAHWE BHJIA M TUIA O0OPYAOBAHUS JJIsi OCYIIECTBICHHUS KOHKPETHOTO
TEXHOJIOTHYECKOr0 IIpolecca;



- IecTBUS 0OCITYKUBAIOIIETO NEPCOHANA TPU YPE3BbIUANHBIX CUTYAIHSX.

[Tpu BBIMTOJIHEHUW WHAWBHIYALHOTO 33JaHUS CTYICHT JOJDKEH coOpaTh MaTepHallbl 1O
CTPYKTYpE IPEIIPHUSITHSI, METOJIaM YIIPABJICHHUS, CUCTEME COBITA TOTOBOW MPOIYKIIHH.

4. O0beM yueOHOM JUCUUIJIMHBI

Btz yue6Hoii paboThI B 3auerneix | B akanem.

eIIMHHII. qacax
O0mas Tpy10eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY IVIaHy 6 216
CamocrositesbHas padora (CP): 6 216
[Tocewmenue npeanpusaTuii no npoussoacTsy bAB 2 72
PaGora Ha npeanpuaTHN O UHAUBUAYAILHOMY 33/IaHUIO 3 108
[TonroToBka u crava oT4eTa Mo MPaKTUKE 1 36
Buja uTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOM - -

AHHOTaNuA padoyeil NpPOrpaMmMbl AHCUUIIMHBI

«[Ipenauminomuas npaktuka» (b2.11.2)

1. Llea» NpaKkTHKM — 3aKpeIUIEHUE TEOPETHUECKUX 3HAHWN M NMPAKTUYECKUX HaBBIKOB,
NOJYYEeHHBIX B Ipoliecce 00yueHus o mporpaMme GakaiaBpuara; IpuoopeTeHrne NPakTHIECKOro
OnbITa PabOThl C MCTOYHMKAMHM HAyYHO-TEXHUUYECKOW HH(OpMalWHU, ONbITa IMOCTAHOBKH U
BBITIOJTHCHHA HAYYHO-UCCJIICAOBATCIBCKUX W IIPOCKTHBLIX 3adad, OBJIAJACHUC MCTOI[OHOFHGﬁ n
MeTOoJJaMU 00pabOTKH pPe3yJabTaTOB MCCIIEeI0BaHuUs; cOOp, MOArOTOBKA U aHAIN3 MaTepUalIoB IO
TE€MaTHKEe BIMTYCKHON KBaTM()PUKAIIMOHHOMN paboTHhI.

[TpoxoxaeHne MpakTUKU MPU3BAHO (POPMUPOBATH CIIETYIOITNE KOMIIETEHIIUN:

2. B pesyabraTre NpOXOo:KAeHHMS MNPEIIUIIOMHOH NPAKTHKH O0yYalOIIUHCHA 110
nporpaMmme 0aKaJaBpHaTa JA0JIKeH:

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnerennusMu:

- CIIOCOOHOCTH U TOTOBHOCTH OCYIECTBIIATH TEXHOJIOTHYECKUNA MPOLIECC B COOTBETCTBHH C
pPErJIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENCTBA NIl U3MEPEHUS OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- TOTOBHOCTb MPUMEHSTh aHAIUTUYECKUE U YNCICHHBIE METObI PEIIEHUS TOCTABIEHHBIX
3aJa4, HUCIOJb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHH, MPOBOAUTH 00pabOTKY
UHPOpPMALIMM  C  HUCMOJb30BAaHHUEM  MPHUKIAAHBIX  MPOTPAMMHBIX  CPEIACTB  c(epbl
npo¢eCCHOHATIBHOMN JeSITeIbHOCTH, UCIIOIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTUU U 0a3bl



JAHHBIX B CBOCH MpOo(ecCHOHAILHOW 00JacTH, MAaKeThl MPUKJIAIHBIX IPOTpaMM IS pacyera
TEXHOJIOTHYECKHX rmapaMeTpoB obopynoBanwus (ITK-2);

- CHOCOOHOCTh MNPUHMMATh KOHKPETHbIE TEXHUYECKUE peIleHUs IpHU pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BbIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHMH C Y4ETOM
IKOJIOTUYECKUX TociencTBri X npuMeHenus ([1K-4);

- CIIOCOOHOCTH IJIAHWPOBATh U MPOBOJUTH (DPU3MUECKUE U XMUMHUYECKUE dKCIICPUMEHTHI,
MPOBOANTE O00PabOTKY WX PE3yIbTATOB M OIICHUBATH MOTPEIIHOCTU, BBIIBUTATH THUIOTE3BI U
YCTaHaBIMBATh I'PAHULBI UX MPUMEHEHUs, NPUMEHITh METOJbl MAaT€MAaTHYECKOrO0 aHajau3a U
MO/JICITMPOBAHUS, TCOPETUYCCKOTO M SKCIIEpUMeHTaIbHOTO rccieaoanus (I1K-16);

- TOTOBHOCTh MPOBOJAWTH CTaHJAPTHHIC M CEPTU(UKAIMOHHBIC UCIIBITAHUS MATEPUAIIOB,
u3Jenuil u TexHoaoruueckux mporeccos (ITK-17);

- TOTOBHOCTb HCIOJIb30BaTh 3HAHUE CBOWCTB XMMHUYECKHMX 3JIEMEHTOB, COCAMHEHUH U
MaTepualioB Ha X OCHOBE JUIsSl PelIeHUs 3a1a4 npodeccuonanbHoi aestenaprocty (I[1K-18);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPUM [ pelieHus
BO3HHUKAIOIMUX (U3NIECKUX 33]]a4, CAMOCTOSATEIBHOTO puoOpeTeH s (GU3NIECKUX 3HAHUH, IS
NOHUMaHHS TPUHIUIIOB paboTHl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOJSAIINX 32 TPEICIbI
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHHYCCKYI0 HMH(OPMAIMIO, OTCUYCCTBEHHBIA U
3apyOeKHBIN OMBIT 10 TeMaTHke ucciaenoBanus (ITK-20).

3HAmMbs.

— OCHOBBI OPraHU3aLMH U METO/I0JIOTHIO HAYYHBIX HCCIEI0BAHUM;

— COBPCMCHHBIC HAYYHBIC KOHICIIINU B o0acTu OPraHn4€CKOIro MaTCprUAJIOBCACHUSA

— CTPYKTYpPY M METOJBl YIPABJICHUS COBPEMEHHBIM IIPOM3BOJACTBOM OPTaHUYECKUX
KpacHTeIen.

ymems.

— paboTaTh ¢ HAyYHBIMH TEKCTaMH, TIOJH30BATHCS HAYYHO-CIPABOYHBIM ammaparom,
0(OPMIISIT PE3yJIbTAThI HAYYHBIX UCCIICIOBAHMIA,

— HWCIIOJIB30BAaTh  TIOJNyYEHHBIC  TEOPETHYSCKHWE  3HAHUS Ui  TPOSKTUPOBAHHUS
TEXHOJIOTUYECKHX JIMHUN TIPEIIPHUITHIA OPraHNIeCKOTO CHHTE3a.

énaoemn:

— HaBbIKAMU CaMOCTOSTEIbHOW HAay4YHO-HCCIEIO0BATEIbCKON AESITeNbHOCTH, paboThl ¢
UCTOYHHKAMU Hay4YHOU MH(pOpMaLuu, pedepupoBaHHs HayYHbIX MyOJINKaLU;

— METOJIaMHU MPOEKTUpOBaHus npou3BoacTB bAB, ciocobamu pacuera TEXHOIOTUYECKOTO
000opyIoBaHUs.

3. Kparkoe coneprxaHue npeaiunjioMHON NPAKTUKH

TemaTuka npeIIuIIIOMHON TPAKTUKH CTY/IEHTOB OaKallaBpruaTa OnpeaesieTCs] TEeMaTHKOM
UX BBIMYCKHOM  KBaIM(UKAIIMOHHOW pabOTBl W  MOXET TPOBOJIUTHCA B  HAy4YHO-



HCCIIEIOBATEIILCKOM HJIM MPOEKTHOM (opmare (IpU BBHIMOJHECHUH HAYyYHO-HCCIIET0BATEIHCKON
WJIM PacuETHO-TIPOEKTHON PabOThl COOTBETCTBEHHO).

Hayuno-uccienoBatenbckasi MpakTHKa [POXOJUT B HAYYHBIX  JIaOopaToOpHsX,
TEXHOJOTMYECKHUX MOApa3esIeHUsAX, UHPOPMAIIMOHHBIX LEHTPAaX HayYHO-HCCIIEI0BATEIbCKOM
OopraHu3aly Wik B jadoparopusx Beimyckawomer kadpeapsr PXTY um. JI. . Menneneesa.
CryneHThl 3HaKOMATCA C TeKylled paboToil nabopaTopuu, OCBaMBAlOT METOJbI CHHTE3a
MaTepHajoB, MPOBOIAT OTACIbHBIE (PU3MKO-XMMUYECKHE U TEXHOJIOTMYECKHE WCIBITAHUS,
nproOpeTaroT HAaBBIKK MOMCKA HAyYHO-TEXHUYECKOW MH(pOpMauu u paboTel ¢ 6a3amMH JTaHHBIX,
Y4acTBYIOT B 00pa0OTKe pe3ynbTaToOB UCCIEAOBAHUS U MOJATOTOBKU UX K ITYOJIMKALIUU.

[IpenaumuioMHas  IOPAaKTHKa  CTYACHTOB,  BBIIOJHAIOIMX  PacdyeTHO-NIPOEKTHYIO
BBIITYCKHYIO KBIN()UKALMOHHYIO paboTy, IPOXOJIUT B IPOU3BOICTBEHHBIX LI€XaX U TEXHUYECKUX
OTJIeax IPOMBILUIEHHOTO npeanpuaTusa. CTyIeHThl 3HAKOMSATCS CO CTPYKTYpPOM NpEANpUsATHs,
HOPMAaTHUBHO-TEXHOJOTUYECKON JOKYMEHTaluel, perjlaMeHTaMd IPOU3BOJCTBA, M3y4aroT
CUCTEMY MEHE)KMEHTA U KauecTBa NpoAyKiru. OCHOBHOE BHUMAaHHE YAEIAETCS MPAKTHYECKUM
BOTIpOcaM (PYHKITMOHUPOBAHUS TEXHOJIOTUIECKUX JTMHUN TIPOU3BOICTBA IPOAYKIMH, TIpoOIeMam
JUArHOCTUKM Opaka rOoTOBOW MPOAYKIMM U MEPOINPHUSATHSAM IO €ro yCTPaHEHMIO, BOIIpOcaM
MHTECHCU(UKAINH PAa0OTHI TEMNIOTEXHUYECKUX arperaTos.

Bo BpeMst mpoxoxkIeHHs IPEIAUITIOMHON MTPAKTUKH CTYIACHTBI COOUPAIOT MaTepHaibl 1O
TEMaTHKE BBIIYCKHOM KBaJU(UKALMOHHOW pabOThl, aHAIM3UPYIOT MX, HaMEYal0T OCHOBHbBIE
HalpaBJIeHUs U 33]a4u pabOThl, BBIPA0ATHIBAIOT METOIOJIOTHIO PEIIEHUS 3TUX 3ajiau.

4. O0beM npeTUIIOMHON NPAKTHKHA

. B 3ageTHBIX B axazem.
Bunpsl yaeOHOM paboThI
€IMHUIIAX qacax
OO0mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IIaAHY 9 324
CamocrositesbHas padora (CP) 9 324
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM — —

4.4.5. TocynapcTBenHasi utoropasi arrecranus (b3)

1. Heab rocyaapcTBeHHOW HTOroBOM aTTecTallMd — OOBEKTUBHAS OIEHKA YPOBHS
c(hOpMUPOBAHHOCTH  OOIIEKYJIBTYPHBIX, O0OMIENMPOGEeCcCHOHATBHBIX U MPpodhecCHuOHATBHBIX
KOMIIETSHIIMI BBITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTHU K BBHITIOJHEHHIO TTPO(HECCHOHATBLHBIX
3ajad.

2. B pe3ysabTaTe rocy1apcTBeHHOH MTOrOBOM aTTeCTALMM 00Y4YAIOUIUICA N0 MPOorpaMme
0akajaBpuaTa J0JKeH 00/121aTh CIeAYIMMH KOMIIETCHIIUAMM:



— CIIOCOOHOCTBIO HCHOJB30BAaTh OCHOBBI (MIOCO(MCKUX 3HAHUK UIs  (OPMHPOBAHUSA
MuUpoBo33pendeckoi mosuiun (OK-1);

— CHnocoOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE ASTambl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IecTBa 1151 GopMUpOBaHUs rpaxaanckoi mosuimu (OK-2);

— CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI DKOHOMHUYECKHX 3HAHUU B pPa3IM4YHBIX chepax
xusnenestensaoctu (OK-3);

— CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI IPABOBBIX 3HAHUM B Ppa3IMYHBIX cdepax
nesreapHoctr (OK-4);

— CHOCOOHOCTHIO K KOMMYHHUKAIlMM B YCTHOW M TNHUCBMEHHOH (opmax Ha pyCCKOM H
WHOCTPAaHHOM  sI3BIKAX JJI  PEIICHUs 3aJa4 MEKIMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

— CIOCOOHOCTBhIO pPaboTaTh B KOJUICKTUBE, TOJIEPAHTHO BOCIHPUHUMATH COIUMAIBHBIC,
STHUYECKHUE, KOH(DECCHOHANbHBIC U KYIbTypHbIe pasnuuns (OK-6);

— CIOCOOHOCTHIO K CaMOOpraHu3aIiK U camoobpasosanuio (OK-7);

— CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI W HHCTPYMEHTHl (PU3MUECKOW KyIbTYphl IS
o0ecrieueHHs TIOJTHOLIEHHOM colaibHO# 1 npodeccnonansHoi nestenproct (OK-8);

— CIIOCOOHOCTBIO MCIIOJIb30BaTh NMPUEMbl OKa3aHMs MEPBOM MOMOIIM, METO/Jbl 3allUTHl B
yCIIOBUSX Ype3Bbluaitibix cutyarmid (OK-9);

— CIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUTAH B ipodeccuonanbroi aesreabroctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOW (U3MYECKOW KapTHHE MMpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIeCTBAa Ui TOHHUMaHUs
OKpy»Xaromiero Mupa u siiieanit npuposl (OI1K-2);

— TOTOBHOCTBIO MCIIOJI30BaTh 3HAHUS O CTPOCHUU BEILECTBA, IPUPOJE XUMUYECKON CBS3H B
Pa3JIMYHBIX KJIACCaX XWMHYECKMX COCIMHEHWM MU IOHMMAaHUs CBOMCTB MaTepHAIOB M
MeXaHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOMINX B oKpyxkatoieM mupe (OITK-3);

— BIQJICHUEM TIOHMUMAaHHs CYIIHOCTH M 3HAYCHUS WH(POPMAIMU B Pa3BUTUU COBPEMEHHOTO
MH(OPMAIIMOHHOT0 00IIECTBA, OCO3HAHUS OMACHOCTH U YIPO3bI, BOSHUKAOIINX B 3TOM IpoIecce,
CIIOCOOHOCTBIO COOITI0IaTh OCHOBHBIE TPeOOBaHMs HH(OPMALIMOHHOI 0€30MaCHOCTH, B TOM YHUCIIE
3anuThl rocynapcTBenHoi TaiHbl (OITK-4);

— BJaJICHHEM OCHOBHBIMU METOJAMH, CIIOCOOAMH W CPEACTBAMH IOJyYCHHS, XPaHCHHSI,
nepepaboTku MH(OPMAIIMH, HABBIKAMU PaOOTHI C KOMIIBIOTEPOM KaK CPEACTBOM YIIPaBICHHS
undopmarumeit (OI1K-5);

— BJIaJIEHUEM OCHOBHBIMHU METOJIaMU 3alllUThl IPOU3BOCTBEHHOIO IEPCOHANIA U HACETIEHMSI OT
BO3MOJXKHBIX MIOCIIEACTBUI aBapuii, katactpod, cruxuitabix Oeacteuii (OI1K-6).

— CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYHICCTBJIATDH TEXHOJIOTUYECKHUI nmponecc B COOTBECTCTBUU
C PEriIaMC€HTOM M HUCIIOJB30BATh TCXHUYCCKHUE CPCACTBA IJISI U3MCPECHUA OCHOBHEBIX ITapaMETPOB



TEXHOJIOTUYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykiuu (ITK-1);

— TOTOBHOCTBHIO NIPUMEHSTh aHAIMTHYECKUE W YHCIICHHBIC METOJIbI PEIICHHS TOCTaBICHHBIX
3ajla4, WCIOJIb30BaTh COBPEMEHHBbIE HH()OPMAIMOHHBIC TEXHOJOTHWH, MPOBOIUTH 00pabOTKY
uH(pOpMAllMK  C  UCIOJb30BAaHUEM  TNPUKIAJAHBIX  MPOTPAMMHBIX  CPEACTB  CQepbl
po(hecCHOHATLHOM AEeSITeTbHOCTH, HCIIOJIB30BATh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH TMpo(hecCHOHATBHON 00acTH, MaKeThl MPUKIAIHBIX MPOTpaMM i pacdera
TEXHOJIOTHYECKUX mmapaMeTpoB obopynosanwus (ITK-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE JOKYMEHTBI [0 Ka4E€CTBY, CTAHAAPTH3AIMN H
cepTr(UKAIMKA TPOIYKTOB W HM3JEIHM, JIEMEHTBI SKOHOMHYECKOTO aHalin3a B IMPAKTHYECKON
nesreapaoctr (ITK-3);

— CcHocoOHOCTBIO MPHHHUMATh KOHKPETHBIE TEXHHUYECKHE peIIeHUs Npu pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MOCieACTBUI ux npumenenus (I1K-4);

— CHOCOOHOCTBIO HCIIOJIB30BAaTh IIPAaBMJIa TEXHUKH OE30IIACHOCTH, IPOM3BOJCTBEHHOM
CaHUTAapuH, IOXKapHOH OE30MaCHOCTM U HOPMBbI OXpPaHbl TpyHda, H3MEPSITb M OLEHUBATh
napaMerTpsl MPOU3BOACTBEHHOIO MHKPOKJIMMAaTa, YpOBHS 3albLICHHOCTH M 3ara3oBaHHOCTH,
nryma, 1 BUOpamuu, ocsemeHHoctd padbounx mect (I1K-5);

— CIOCOOHOCTBIO HAJaKWBaTh, HACTPAWBATh W OCYIIECTBISATH MPOBEPKY OOOPYIOBAHHS H
nporpamMusix cpeacts (ITK-6);

— CIIOCOOHOCTBIO MPOBEPSATh TEXHUYECKOE COCTOSIHUE, OPTaHU30BBIBATH NMPODUIAKTHICCKHE
OCMOTPHI U TEKYIIHA peMOHT 000pyIOBaHUs, TOTOBUTh 000PY/IOBaHNE K PEMOHTY U MIPHHUMATH
obopymnosanue u3 pemonTta (I1K-7);

— FOTOBHOCTBIO K OCBOSHHIO M IKCILTyaTallii BHOBb BBOIUMOTo obopynoBanus (I1K-8);

— CIIOCOOHOCTBIO AHATM3UPOBATh TEXHUYECKYIO JOKYMEHTAINIO, OA0MpaTh 000pyI0BaHHE,
TOTOBHTH 3asBKH Ha MPUOOpeTeHue U peMoHT obopynoBanus (ITK-9);

— CIHOCOOHOCTBIO TPOBOJUTH AaHAIW3 ChIPbS, MATEPUAIIOB M TOTOBOM MPOIYKIINH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

— CIIOCOOHOCTBIO BBISIBIISITh U YCTPAHATH OTKJIOHEHHSI OT PEKUMOB PabOThI TEXHOIOTUYECKOTO
000pyI0BaHUs M MMapaMeTpOB TexHomornyeckoro mpoiecca (ITK-11);

— CIOCOOHOCTBIO TUUIAHUPOBATh U MPOBOAHUTH (PU3MUECKHE W XUMHUYECKHE DKCIIEPHUMEHTHI,
MPOBOAUTHL O00pPabOTKY UX PE3yJIbTaTOB M OIEHMBATH MOTPEIIHOCTH, BBIABUTATH THIOTE3bI U
YCTaHABIMBATh TPAHUIIBI UX MPUMEHEHHS, TPUMEHATh METOIbl MATeMaTUYECKOTO aHaiu3a U
MO/JICITUPOBAHHUS, TCOPETUYECKOTO M AKCIIEpUMeHTaIbHOTO rccienoanus ([1K-16);

— TOTOBHOCTBIO NMPOBOAUTH CTaHAAPTHHIE U CEPTU(PUKALMOHHBIE UCIBITAHUS MaTEpUANIOB,
u3zieui u TexHonorudeckux mnporeccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHME CBOMCTB XMMHMUYECKHX JJIEMEHTOB, COCIMHEHUN U
MaTepralioB Ha X OCHOBE JUISI PelIeHus 3a1a4 npodeccuoHanbHoi nestenpaoctH (ITK-18);

— TOTOBHOCTBKO HCIIOJIB30BAaTh 3HAHHWSA OCHOBHBIX (I)I/ISI/IHCCKI/IX TeOpI/Iﬁ IJIL pCHICHUS



BO3HHUKAIOMNX (QU3NIECKUX 33124, CAMOCTOSATEIBHOTO pUoOpeTeH sl (PU3NIECKUX 3HAHUH, s
MOHWMAaHUS TPUHIIUIIOB pa0OThI MPUOOPOB U YCTPOKHCTB, B TOM YHUCIIC BHIXOMASIIUX 32 MPEIEITbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

— FOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHUICCKYIO MH(POPMAIUIO, OTCUECTBEHHBIN U 3apyOeIKHBIH
ombIT 10 TeMatuke ucciemaoBanus (ITK-20).

3aBepuIaroniM dTanoM oOydeHHs 1o HampapieHuro moarotToBku 18.03.01 Xumuueckas
TexHojorus, npopuio «TexHomorus CHUHTETHYECKHX OHOJIOTMYECKHM AaKTHUBHBIX BEIIECTB,
XUMHUKO-(papMaleBTUYECKUX IMPernapaToB M KOCMETHUECKHUX CPEACTB» SBISETCS 3alluTa
BBIITYCKHON KBaTM(PUKAIMOHHOM paboThI OakanaBpa.

3name:

— MOPSLIOK OpraHU3aluy, INIAHUPOBAHUS U IIPOBEJCHUS HAYYHO-UCCIIEI0BATENIbCKUX PadoT C
UCIIOJIb30BAaHUEM IOCIEIHUX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOW 00J1acTH;

— (1)I/I3I/IKO-XI/IMI/IT~I€CKI/IC OCHOBBI CHMHTE3a OHMOJIOTMYECKHA aKTHBHBIX BCIICCTB, IMPOU3BOACTBA
XHMHKO-(bapMaHGBTquCKHX npemnapaTtoB U KOCMETHUYCCKUX CPCACTB U IPUMCHATDL OTHU 3HAHUA HA
IMPAKTHUKCE,

— OCHOBHBIC TpC6OBaHI/I$I K OpCACTaBJICHUIO PE3YJIbTATOB MPOBCACHHOI'O HCCICIOBAHHA B
BUJC HAYYHOI'O OTUCTA, CTAThbU UJIK NOKJIA[a;

Ymems:

— CaMOCTOSITEJIbHO BBIABJIATH IEPCHEKTHBHBIC HANpaBICHUS HAy4yHBIX HCCIIEI0BaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTb, TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAUYUMOCTh IPOOJIEMBI,
IPOBOJIUTH  3KCIIEPUMEHTAJbHbIE HCCIENIOBaHMs, aHAJIW3UPOBAaTh U  HMHTEPIPETUPOBATH
MOJIy4YEHHBIE PE3YJIbTaThI;

— OCYIIECTBJISATH MOUCK, 00pa0OTKY M aHAJIM3 HAayYHO-TEXHHYECKOH MH(pOpPMaLUU MO TeMe
BBITNOJIHAEMON pabOThl, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUM; — paboTaTh Ha
COBPEMEHHBIX MpPHOOPax, OPraHU30BBIBATH IPOBEIEHUE HKCIEPUMEHTOB U HCIBITAaHUH,
IPOBOJIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YIbTATHI,

Braoems:

— METOJOJIOTUEH M METOJMKOM TPOBEACHHUS HAy4YHBIX MCCIEAOBAHUN; HaBBIKAMU
CaMOCTOSITENIbHON HAYYHON U MCCIeA0BaTENbCKON paboThI;

— HaBBIKAMH Pa0OTHI B KOJIJIEKTUBE, JIAHUPOBATh M OPTaHU30BHIBATh KOJJICKTUBHBIE HAyYHbIE
WCCJICIOBAHMSI; OBJIAJICBATh COBPEMEHHBIMHI METOJIaMU MCCIICIOBAHUS U aHATN3a ITOCTABJICHHBIX
npo0Jem;

— CIIOCOOHOCTHIO pelIaTh NOCTABICHHBIE 3a/1a4H, UCIIONIb3ysS YMEHUS U HABBIKU B OPTaHU3AINH
HAyYHO-UCCIIEIOBATEIbCKIUX M TEXHOJOTHYECKUX padoT. BBIMTYCKHOW KBaTH(PUKAIMOHHON
paboTHI.

Arnenanus 0 HECOIIaCHu ¢ pe3yJibTaTaMH 3allUThl BHITYCKHON KBaJM(DUKAIIMOHHOW paboThI
HE IIPUHUMAETCSI.



3. Kparkoe conep:xaHue rocyiapcTBeHHOH HTOrOBOM aTTeCTAIIUN

l'ocynapcTBeHHass UTOroBasi aTrTecTalus OOy4aromuxXcs MO IMporpamme OakaiaBphara
IPOBOIUTCS B (hOpMeE 3aIIUTHI BBITYCKHOM KBanupukannonnoit padotsl (BKP). ['ocynapcTBennas
uToroBasi arrecrauuss B ¢opme 3amutel BKP mpoxomutr B 8 cemectpe Ha 0a3e 3HaHMIA,
MOJIYYEHHBIX CTYACHTaMU MpU H3ydyeHUH aucuuiuiud Hampasienus 18.03.01 Xwumuueckas
TexHojorus. l'ocynmapcTBeHHass wuTOroBas arTecTanus OOydYaloIIUXCs MO IporpaMme
OakanaBpuaTa — 3alliTa BHITYCKHON KBaJM(UKAIIMOHHON pabOThl IPOBOAUTCS TOCYIapPCTBEHHOMN
9K3aMeHallMOHHOM Komuccued. KoHTponb 3HaHui 00ydaromuxcs, NOJy4YeHHBIX P OCBOSHUU
OOIl, ocymectBusercs myreM mpoBeneHus 3ammuTel BKP u npucBoenus kBamudukanuu
«OakamaBpy.

4. O0BbeM rocyaapcTBeHHOI UTOTOBOI aTTecTAMU

[Iporpamma oTHOCHTCS K 0a30BOM 4YacTH y4eOHOro IUTaHa, K OJOKy «[ocymapcTBeHHas
utoroBas arrecranus» (b3) u paccuntana Ha cocpeoTOUYEHHOE MPOXOXKACHUE B 8 cemectpe (4
Kypc) oOyuenus B oobeme 216 u (6 3ET). [Iporpamma npeamnosnaraet, 4To 00 ydaronuecss UMEIoT
TEOPETUIECKYIO M TIPAKTHUYECKYIO MTOJATOTOBKY B 00JIACTH HEOPTraHUIECKOTO MaTEePHAIOBEICHUS,
B TOM 4YHCI€ B OOJacTh (U3MKOXMMHH W TEXHOJOTHH TYrOIUIABKMX HEOPTaHWYCCKUX U
CHIIMKATHBIX MaTEPUAJIOB.

. B 3auerneix | B akamgewm.
Bun yuebnoit paboTbl
eIMHMUII. qacax
OO0mas Tpy10eMKOCTb JMCIUILIHHBI 110 Y4eOHOMY IIaHY 6 216
CamocrositesbHas padora (CP): 6 216
Brinonnenue, Hanucanue u opopmienne BKP 6 216
Bup urorosoro kourpoJs: 3amura BKP - -

4.4.6. ®akyabTaTuBHBIE TUCHUNIUHBI (DT/I)
AHHOTanus padoyeil NporpaMMsl JMCHUILIMHBI (PaAKyIbTATHBA
«[Cpaxganckasi 3a10UTa B Ype3BbIYAiHBIX cuTyanusx» (OTMH. 1)

VYuebnas qucuuiuivHa " I'paskaaHckas 3aluTa B Ype3BbIYAMHBIX CUTYallUsSX YUTAeTCs B
pamKax ¢axkyJabTaTHBa.

1. Heap AUCHMIUIMHBI - IOATOTOBUTH CTYJEHTAa K OCMBICIEHHBIM IPAKTHYECKUM
NeHCTBUSAM MO OO0ECleYeHHI0 CBOEel 0e30MacHOCTH M 3aIUThl B YCIOBUSAX BO3HUKHOBEHHS
Ype3BBIYAITHON CUTYyally IPUPOJHOTO, TEXHOT€HHOTO M BOGHHOT'O XapaKTepa.

3anaya U3y4eHUs: CBOAUTCA K (POPMHUPOBAHUIO YMEHHMH M HABBIKOB, MO3BOJSIOLIMX Ha
OCHOBE M3YYEHHMsI OMACHBIX U MOpaxaronux (pakTOpoB Upe3BbIYAWHBIX CUTyallMi MPUPOIHOTO,
TEXHOTCHHOTO M BOEHHOIO XapakTepa, APYTHX ONACHOCTEM YMENO pPEIaTh BOIPOCH CBOEU
0€30I1aCHOCTH C MCII0JIb30BAaHUEM CPEICTB CUCTEMBI I'PAKJaHCKON 3aIlUTHI.

2. B pe3yabTaTe OCBOCHUA TUCHMIVIMHBI CTYACHT T0JI2KCH:



O6nanare cneayrommmu  o0mekynbTypHbIiME  (OK), obmenpodeccrnonansupiMu  (OIIK) u
npodeccuonanbabiMU (I1K) komMmeTeHITIIME

- CHOCOOHOCTBIO HCIIOJB30BATh IMPUEMbl OKa3aHUS IEPBOM MOMOILIM, METOAbl— 3alIUTHI B
YCIOBHSIX Upe3BbIyaiiHbIX cutyanuii (OK-9)

BJIaZICHUEM OCHOBHBIMH METOJAMH 3aIUThl IMPOU3BOJICTBEHHOIO— IEPCOHANA U HACENCHUS OT
BO3MOJXKHBIX ITOCJIE/ICTBUI aBapuii, katactpod, cruxuiiHbix 6eacTBuil (OI1K-6);

— CIIOCOOHOCTBIO TNPHUHMMATh KOHKPETHBIE TEXHHYECKHE PpELICHUsT Tpu pazpaboTke
TEXHOJIOTMYECKUX IIPOLIECCOB, BEIOUPATh TEXHUUYECKUE CPENCTBA U TEXHOJIOTMU C YUYETOM
9KOJIOrMYecKuX nocieactsuii ux npumenenus (11K-4).

B PE3YIBTATE OCBOCHUA JUCHUIINIMHBI CTYACHT JOJIZKCH:
3HAMb.

- XapaKTEPUCTUKU IPUPOAHBIX OCICTBUI, TEXHOTEHHBIX aBapHUil U KaTacTpod Ha PaTUAIMOHHO,
XUMHUYECKH U OMOJOTHYECKH OMaCHBIX 00BEKTaxX, Mopakarouue GakTophl IPYruxX OMacHOCTEH;

- OCHOBBI BO3JIEHCTBMSI ONACHBIX (DAKTOPOB 4YpE3BbIUYANHBIX CHUTyallMii Ha 4YeloBeKa M
IIPUPOJHYIO CPENY, TOIYCTUMBIE IIPEAEIIbHBIE KPUTEPUU HEraTUBHOTO BO3JICHCTBHS;

- Mepbpl 0e30macHOro TMOBEAEHMs] Npu MpeOblBAaHMM B paiioHaX (30Hax)  IOXKapos,
PalMOAaKTUBHOI0, XUMHUUYECKOT0 U OMOJIOTMYECKOTO 3arpsi3HeHNUS;

- crnocoObl M CpeACTBa 3allUThl YEIOBEKAa OT BO3ACHCTBUS IMOpaXaloUMX (PAKTOPOB
YPE3BBIYANHBIX CUTYALIMH IPUPOAHOT0, TEXHOTEHHOI'O M BOEHHOI'O XapaKTepa.

ymemo:

- UCITIOJIB30BaTh CPCACTBA 3alIUTHI OPTaHOB JAbIXaHUA U KOKH, MCAULUHCKHUC JISI CaMO3allIUThI
M OKa3aHUWs IMOMOIIH APYTrUM JIFOISIM,

- TIPUMEHATH MEPBUYHBIE CPEACTBA MOKAPOTYIICHUS JUTS JIOKAIM3AIUK M TYIICHUS TOXKapa,
BO3HUKIIIETO B ayAUTOPHUH (J1ab0OpaTopun);

- OKa3bIBaTh cebe u APYruM MnocCTpaaaBmIinM MCEIUIUHCKYIO IMOMOIIb C HCIIOJIb30BAHHUEM
TaOCIBHBIX U MNOAPYYHBIX MEAUINHCKUX CPCACTB.

gnaoemsy:

- IpUEMaMu MPOBEJICHHUs] YaCTUYHON CaHUTapHOM 0OpabOTKM MpH BBIXOJE U3 paiioHa (30HBI)
PaAMOAaKTUBHOIO, XUMHUYECKOI0 U OMOJIOIMUECKOr0 3arps3HeHMs (3apakeHus);

-- Coc00aMu 1 TEXHOJIOTUSIMH 3aIlIUThI B YPE3BBIYANHBIX CUTYAIIHSIX.
3. Kparkoe cogep:xanue JTUCUMILIMHbI.

1. OnacHoctu mnpuponHoro xapaktepa. CTuxuiiHble O€ACTBHS, SBJICHHUS MPUPOIbI
pa3pyLIUTENbHON CUIIBI - 3€MJIETPSCEHHUs, HABOJIHEHUS, CEJIEBbIE TIOTOKH, OMOJI3HH, CHEXHbBIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00OBAJIbL, 3aCyXH, yparaubl, OypH, Moxapsl.

2. OmacHOCTM TEXHOT€HHOTO XapakTepa. ABapuuM U KaTacTpodbl Ha pajUalOHHO
OIacHOM OOBEKTE, XUMHUYECKH OITaCHOM OOBEKTe, OHOJIOTMYECKH ONAacHOM OOBEKTE, Ha



TpaHcropTe  (OKEJIE3HOIOPOXKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBHUAIIMOHHOM);  Ha
THIPOCOOPYKEHHSX; HA KOMMYHAIBHBIX CHCTEMaX )KH3HE0OeCTIeueHHsI.

3. OnacHoCTHM BOEHHOTO XxapakTepa. [IpuMeHeHHE OpYXHsSI MacCOBOTO MMOPAXKEHUS
(sIIepHOro, XUMUYECKOT0, OMOJIOTUYECKOT0), OOBIYHBIX CPEACTB C 3a)KUTATEIbHBIM HAIIOJIHEHUEM,
HOBBIX BHJIOB OPYXUSl. 30HBI 3aPa’KEHUS OT CPEICTB MOPAKEHUS U UX BO3JICHCTBUE HAa HACEIICHUE
Y OKPY’KAIOILYIO IIPUPOJIHYIO CPEAY.

4. TloxapHas O€30IaCHOCTh — COCTOSIHUE 3aIUIIEHHOCTH HACeJICHHs, HMYILECTBa,
o01iecTBa M rocyAapcTBa oT noxapos. [loxkapHast onacHOCTh (IPUYMHBI BOSHUKHOBEHMS I0KAPOB
B 3JIaHMSIX, JIECHBIE MOXaphl). Jlokanuzanus u TymeHue noxapon. Ilpocreiimue TexHuueckue
cpencTsa noxapotymenus (oraerymurtenu OI1 -8, OVY-2) u npaBuia 1ojib30BaHUsI M.

5. Komiekc MeponpusiTUid rpaxaaHCKOM 3allUThl HACEJICHMUS.

Omnosemenne U MHGOpMHUpOBaHUE HacelneHHss 00 omacHOCTH. llpuHsATHE HaceneHuem
curHasioB onosenieHus («BHumanue Bcem!», «Bo3gymHas TpeBoray, «PaauanuonHas
OMaCHOCThY», «XHUMHUUYecKas TpeBora», «OTOO0i OmacHOCTH») W MOPSAAOK JEHCTBHUSA IO HUM.
OBakyalus HaceJeHHs U3 30HbI omacHOCTH. CrocoObl 3BaKkyallun OKCTpEHHas 3BaKyalus
CTYACHTOB U3 ayTUTOPUU IIPU BO3HUKHOBEHUH I0Kapa.

CpenctBa uHAMBUAYAIbHON 3amuThl opranoB neixanus (I'TI1-7, T'TI-7B, T'TI-9, P-2, V-
2K, PIIA-1, PIIT'-67M, PVY-60M, «®enukcy», I'’I3K, A", AIII-3, I1I3VY-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITUHCKHIE CPEACTBA 3AIUTHI .

CpencTBa KOJUIGKTMBHOW 3alllUThl HaceneHus. Ha3zHauenue,  3alIUTHBIC CBOMCTBA
yoexxumt.  I[IporuBopamuanmonusie ykpoeitTus (IIPY, momsemuble mnemexomHbie MEepeXobl,
3arny0JIeHHBIE CTAHIIMU METPOIOIUTEHA), MPOCTEHUIINE YKPBITHS (TPAHIIEH, OKOIIBL, IEPEKPHITHIC
mienn). [IpaBuna 3anatust yoexxuina.

6. OxazaHue INepBOM MEIMIIMHCKOW IMOMOIIM TPHU O0KOTrax, PaHEHMSX, 3apaKeHHSX.
[TpoBeneHne YacTUYHON CaHUTApPHON 00PaOOTKM KOMKHBIX TOKPOBOB YEJIOBEKA ITPH BBIXO/1€ U3 30H
PalMOaKTUBHOT0, XUMHUYECKOTO U OMOJIOTMYECKOT0 3apaXKeHus (3arpsi3HeHNs ), U3 30H M0XKapOoB.

7. JInkBUOauus MOCIEACTBUN YPE3BBIYAMHON CUTyalluu. PaguanvoHHas U XUMHUYECKas
pa3BeqKka ouara MopakeHus (3apakeHus). ABapuiiHO-cmacarenbHble paboThl. CroeruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB ([I€3aKTUBAIIMS, Jerazaius, JIe3uH(EeKIus,
JI€3UHCEKIIMS

8. DOKcTpeHHas »3BaKyallMss M3 ayauTopuu (1abopaTtopuu) B YCIOBHUSX IMOXKapa,
paaualoHHOr0, XMMHUYECKOT0, OMOJIOTHYECKOr0 3arpsi3HEHUs] TEPPUTOPUH C HCIIOJIb30BaHUEM
npocreimux cpenacts 3amuThl («denukey, I'JI3K, nporusoraza I'TI-7 ¢ AT1T-3).

4  O0beM yueOHOH AUCHUILIMHBI

Bun yaeOHO# paboThI B 3aueTHEBIX enuanniax | B akagem. gacax

OO0masi Tpy10eMKOCTb 1M CHUILITUHBI 1 36

AyIUTOpPHBbIE 3aHATHS: 0,44 16




Jlexkuun 0,44 16

CamocrosiTesibHasi padoTa 0,56 20

[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 20

Buja utorosoro KOHTPOJIsA: 3a4€T - -

AHHOTauus padoyeii mporpaMMspl JMCHUILUIMHBI GaKyJIbTATHBA

«MenuuuHckas gaariocruxa» (OT. 2)

1. HCJII/I JUCHMIUVIMHBI. O3HAKOMHUTb CTYACHTOB C COBPEMCHHBIMM METOJAMHU
SKCHCPUMCHTAJIBHBIX W KIIMHUYCCKUX PICCJIGIIOBElHHfI, HCIIOJIB3YCMBIX C MCJIIBIO AUAIHOCTHUKU
q)HSI/IOJIOFI/ILICCKI/IX IMpoueCCoOB, IPOTCKAOIUX B Pa3JIMYHBIX OTACIAaX HeHTpaHBHOﬁ HCpBHOfI
CUCTCMbI U APYTUX CUCTCMAX OpraHu3Ma, a TAKKC M3YUYUTH BBICHIMC ICHUXUYCCKHC q)YHKIII/II/I
Mmo3ra, HeﬁPOHHBIC MCXaHU3MbI nepepa60TKH PIH(bOpMaI_[I/II/I B CCHCOPHBIX CUCTCMAX.

2. B pe3yabTarte H3y4yeHHus1 TUCHHUIJIHHBI CTIENHATHCT T0JIKEH |
Obnadams CIEIyIONUMU KOMITETCHIIUSIMU:

- TOTOBHOCTb HCIOJIb30BaTh 3HAHHUA O COBPEMEHHOM (PM3NYECKOM KapTHHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM BeIIEeCTBA ISl TMOHUMAaHUs
OKpyXaromiero mupa u siieanit npuposl (OI1K-2);

- TOTOBHOCTh MCIIOJIb30BATh 3HAHUS O CTPOCHHUH BEUIECTBA, IPUPOJE XUMUYECKOU CBS3HU B
pPa3JIMYHBIX KJIACCaX XUMHMYECKUX COEAUHEHUM Ui IIOHMMAaHUs CBOMCTB MATEpPUATIOB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIUX B okpysxatoiieM mupe (OTIK-3);

- TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHWE CBOMCTB XMMHUYECKHUX DJIEMEHTOB, COCIUHEHUN U
MaTepUalioB Ha UX OCHOBE JIJIsI peleHus 3a1a4 npodeccuonansuoi aesteaproct (ITK-18).

B pe3ynbrate 0cBOCHUS TUCIUTUIHHBI CTYACHT JOJKCH:
3name:

- q)HSHOHOFI/I‘{CCKI/Ie MCEXAaHU3MBEI, JICKAIIUEC B OCHOBC (bYHKI_[I/IOHI/IpOBaHI/IH CHUCTEM OpraHu3Ma B
HOPME IIpHU HCKOTOPLBIX MATOJIOTHYCCKUX COCTOSHHUAX,

Ymems:

- u300pakaTh PHUCYHKU-CXEMbl OpPraHOB M CHCTEM OpraHoOB, BBINOJHATh M YHUTaTh
(YHKIMOHATIBHBIE CXEMBI CUCTEM PEryisaluu (PU3HOIOTHYECKUX MPOIECCOB, MPOUCXOIAIUX B
’KMBOM HOPMaJIbHO (DYHKIIMOHHPYIOIIEM OpraHU3Me

Braoems:

- HaBbIKaMH (1)I/I3I/IOJ'IOFI/I‘—ICCKOI‘O noaxoga K (bYHKIII/IOHI/IpOBaHI/IIO KJICTOK, TKaHeﬁ, OpraHoOB,
CHUCTCM OPraHOB, a TAKIKC BCCTO OpraHru3mMa B LCIIOM.

3. KpaTkoe conep:kaHue TUCHUILINHBI:



1. BBenenue. Heo0xoauMocTh M3y4eHUsI OCHOB MEIUIIMHCKON BU3yalU3allii U JUATHOCTUKH B
Kypce 00y4eHUs CTYAEHTOB -XHUMHUKOB, ITOJIYYaIOIIHX CIIEHUAIBHOCTh «XUMHUYECKasi TEXHOJIOTUs
CHHTETUYECKUX OWOJIOTUYECKHM aKTUBHBIX BEIIECTB». VICTOpHUYECKHME dTambl pPa3BUTHUSA
MEAMLIMHCKON BU3YyaIU3aliu.

VYriaybneHre aHaJIUTHUYECKOrO HANpaBIEHUS B HCCIEAOBAHUAX YEIOBEYECKOIO OpraHHu3Ma.
JocTmwkenus B 001acTi AMarHocTHKH. HayuHo-TeXHUYecKuil mporpece 00JacTi XUMHH, (PU3HUKH,
OMOJIOTMU ¥ MEAULIUHBI.

OnvH U3 BaXHBIX JIEMEHTOB MEIUIMHCKON JMarHOCTUKU - MOJIYy4YE€HUE H300pakeHUH
BHYTPEHHUX OpPraHoB (cmocoO®, OCHOBAaHHBIA Ha PETUCTPAMM MPOIYCKAHHUS IKECTKOTO
3JIEKTPOMArHUTHOIO M3JIy4yeHHs TKaHsAIMHU OpraHu3Ma, akTyalbHOCTb B Hale Bpems) [locTtosHHoe
COBEPIICHCTBOBAHUE PETUCTPUPYIOLINX MAaTEPUAIIOB, U3JIy4arOLIEH allliapaTypbl, yMEHBIIECHUE 10
MUHUMYMa BpPEJHOIO BO3ICHCTBHE PEHTICHOBCKOIO W3JIYy4E€HHsA. 3HAUYCHHUE [UIsl pPaHHEU
JIMarHOCTUKU MHOTUX 3a00JI€BaHUH.

CoBpeMeHHbIE CIOCOOBI MHTPOCKONHUHU (YJIbTPa3BYKOBBIE HCCIEIOBAHUSA, pa3IUYHbIC
CIO0COOBI KOMIIBIOTEPHON TOMOTpapuu U Ip. METOIbl MEAUIIMHCKON BU3yaIU3alluN).

Bxnag oTedecTBEHHBIX MEAMKOB, OMOJIOTOB, (PU3MKOB, HHKEHEPOB-XMMHUKOB B CO3JIaHHUE
COBPEMEHHBIX MAaTepUalOB Il MEAMIMHCKONW IPOMBIIUIEHHOCTH, CO3JaHUE COBPEMEHHOMU
armnaparypsl i MEAULIUHCKON TUArHOCTUKHU.

2. Dnexrposunedanorpadus (O30).

Du3M0I0ruYecKre OCHOBBI . DiekTpodusnonorus. buonoreniuansl. Bo3Oynumeie kieTku u
TKaHu, (usnonornvyeckue cpoicTBa. IlpoBenenme BO3OyxaeHUs uepe3 cuHanc. CuHarc
AIIEKTPUIECKUI U XUMHYECKHUH.

Hctopuueckuii acnekt (uccnempoBanue mncuxuatpa X.beprepa,1929 r.) OcoGennoctu 29T
YcnoBust peructpanu M crocodbl aHanmza I3, DHpedanorpamMMa, OCHOBHBIE PUTMBI H
napameTpsl (aiab(a-BosIHbI, alb(ha-puT™, 6€Ta-BOIHbI, O€Ta-pUTM, AEIbTA-BOJIHBI, JEJIbTa-PUTM,
TETTa-BOJHBI, TeTTa-puT™M). Meroapl 3anucu OOI (OUMONSPHBIM, MOHOMOJSPHBIN).
@yHKIMOHaNbHOE 3HaueHue OOl m ee cocraBimsaomux. D3I B IOKOE M NPU YMCTBEHHOMU
nesTenibHOCTH. [IprMeHeHne BHU3yanbHOIro (KIMHMYECKOTo) aHanu3a OO B IMarHOCTHYECKHX
nensix. MaruutosHuedanorpadus, mperuMyiiecTBa METoAA.

3. BozBannbie noreHnuansl (BII) ronoBHoro mo3ra. OCHOBHBIE TOHSTHS HEUPOPHUIUOIOTHH.
Brinenenune BII u3 o6meit 93" yenoBeka. CriocoObl ¥ BO3MOXKHOCTH peructpanuu BII.
BrI3BaHHBIN cUMITaTHYECKUI ITOTEHIINAIT

Coo6biTuitno-cBa3anuble noreHuansl (CCII). [Ipumepst CCII — akTHBHOCTD JBUTATEIBLHON KOPBI
(MOTOpPHBIM MOTEHIMAN), MOTEHIMad, CBs3aHHBIM ¢ HamepeHusmu (E-BonmHa), moTteHuman,
BO3HUKAIOIIMK Npu mpomnycke ornaenbHoro ctumyna. Uccnenosanue BII u CCII. Tpu ypoBHS
aHanmu3a (denomeHonoruueckuil, gpusnonornyeckuid, ¢pyHkunoHanbHbli). BII — kak enuHuna
NCUXO(HU3HOIOTHYECKOro  aHanu3a. Tomorpaguyeckoe KapTHPOBaHHE JIEKTPUIECKON
AKTUBHOCTM MO3ra KaK CyMMalMsl KOJIMYECTBEHHBIX METOAOB aHanm3a OOl M BBI3BaHHBIX
MOTEHIUAJIOB.

4. Dnexrpomuorpadus (OMI'). OcHOBBI pU3HOTOTHU MBI, MBITIIIEI YEJIOBEKA: TIOHATHE, BUIBI
(xmaccudukanys), CTPOSHUE MBIIMIEYHOW TKAaHU, €€ KPOBOTOK, HWHHEpBAaIUs, JIUMQOTOK.
MexaHu3M MBITIEUHOTO cokpamieHus. duzuonoruss M. OO MEXaHW3M MBIIIEYHOTO
cokpameHusi. CkeneTHble MbIIIBL. [loHsATHE, BUABI (KJIaccu(UKAIINS ), PACTIONIOKEHHUE.

Ucropuueckuit acmext (I.ITumep). OMIT kak Meron wucciaegoBaHUST OHOIIEKTPUUECKUX
MOTEHIIMAJIOB, BO3HUKAIOIINX B CKEJIETHBIX MBIIIIAX YeJIOBEKa U KMBOTHBIX MPHU BO30YXKIAECHUU
MBIILIEYHBIX BOJIOKOH. Animapatypa ais OMI' (anekrpomuorpad, 31eKTpoCTUMYIIATOP), TPUHLIUIT



pabotel. Llenn mpoBeaenuss OMI'. Buasr DMI (untepdepenunonnas OMI, nokansnas OMI,
ctuMyssiiinorHas OMI). DnekTpoMuorpaMma B HOpMe U Iipu natosiorusx. O6iacTu npuMeHEHUs
OMI' (B MeauuuHe, B TCHUXO(QHU3UOJIOTHH, B (PU3MONOTMM TpyZa W CHOPTA, B H3YYCHUU
JIBUTATEIbHOM  (YHKIMU JKMBOTHBIX W  4YEJIOBEKa, B  HUCCIEJOBAaHHUIX MPUMEHEHUs
MHOPEIAKCAHTOB, B UCCIIEJOBAHUU BbICIIEN HEPBHOM AESTEILHOCTU YEJIOBEKA).

5. Dnexrpokapauorpadust (OKI). Cepaue venoBeka: ctpoeHue, GpyHkmun. Ouznonornyeckue
CBOMCTBa Cep/ilia: aBTOMATU3M, POBOUMOCTh, BO30YAUMOCTh, COKpaTUMOCTh. COCy/IbI cepiia,
HX peryianus. Cep;[eqHHf/'I [UKII: IIOHATHUEC, KOMIIOHCHTBI, ITPOAOJIKUTCIIBHOCTh, U3BMCHUYNBOCTD.
Mertopl vicciieioBanus QYHKIMN cepia.

OKI' kak OCHOBHOW HIMPOKO HCIOJIb3YEMbIH METOJ HCCIICIOBAHUSA CEPACUYHOM IEATEIbHOCTH
yeJIOBEKa.

CymHocTh M KIMHHYecKoe 3HaueHue DDI. Dnementslr DOI (cermeHThl, mHTEpBaibl D01,
MOCIIEI0OBATEIPHOCTh BO30OYXKACHUM Kamep cepamna). Bekropubiii anammz 321, OCHOBBI
BekTopHOH Teopuu DOI'. OtBeaenus D3I, [Ipoucxoxaenue 3yomoB I3I'. Hacocnas (yHkius
cepaua. Cepaeunsiii iuki1. Pabora kimananoB cepua. [locnenoBaTenbHOCTh CEPACUHOTO IUKIIA.
Cucromna. JIuacrona. [Tokazatenu HacocHOM QyHKIMU cepaua. Perynsuus qesTensHOCTH cepala.
D3I B HOpME U NIpU NATOJIOTHH.

6. Peorpadus. buodusmueckue cBoCTBa )KUBBIX TKAHEH: COMPOTHUBICHUE U €eMKOCTh. Y IeTbHOE
COINPOTHUBJICHUE TKAHEW W KPOBH. 3aBUCHUMOCTb COIPOTHUBIICHUS TKaHEW OT KPOBEHAIIOJIHEHUS.
VapTpa3zBykoBele MeTonsl wuccienoBanus (Y3U). @usuueckas ocHoBa Y3U. CymHocTb
be303J1eKTpruueckoro 3¢ ¢exra. CoCTaBIAIOLIME CUCTEMbl YIbTPa3BYKOBOM JMAarHOCTUKU —
TreHepaTop YIbTPa3BYKOBBIX BOJH, JaTYUK YJIbTPa3BYKOBbIX BoJIH. MeTtoauku Y3U.

7. HewHBa3WBHBIC METOJWKH MEIUIWHCKUX HCCICIOBAaHUN (PYHKIIMOHUPOBAHUS  OpPraHOB
YyeloBeKa B HOpME U IpH natojioruu. Tomorpadgudeckue Metoasl uccneaoBanus. [Ipeanoceuiku
BO3HUKHOBEHUSI METOAOB B ucTtopuu Menuuuubl. Kommnwiorepuas tomorpadus (KT). Illkana
Xancounna. Passutne coBpemennoir KT. Kourtpactnoe ycunenne (KT-anrmorpadms, KT-
nepdys3us). Penrrenoromorpadus. CymuocTs wMetona. IlpeumymiectBa W HEIOCTATKH
pertreHoromorpadguu.  MarautHo-pe3oHancHas  Tomorpadus (MPT). Hcnonb3oBanue
(bu3NYECKOro SABJICHUS — SACPHOT0 MarHUTHOTO pe3oHaHnca. MP-nuddysus, MP-nepdysus, MP-
cnektpockonus. OyHkunoHansHas Tomorpadus. [lo3uTpoHHO-UMUCCHOHHAS TOMOTpadusl.

4. O0beM y4eOHOH JUCHUIINHBI

B 3auernbix | B akagewm.
. €IMHUIIAX
Bunsl yueOHol paboTh qacax

O0mas TpyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IVIAHY 2 72
AyAUTOpPHBIE 3aHATHS: 0,89 32
[IpakTuueckue 3aHATUS 0,89 32
CamocrosiTenbHas padora: 1,11 40
Bua konTpoJs: 3auer - -




