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1. HEJIX OCBOEHUSA JUCHUIIINHBI

Lenpro ocBoeHus aucruiuivHe! «IIpomeccsl U ammapaThl BOZOIOATOTOBKH M BOJOOYMCTKH)
aBisieTcs (QOPMHpPOBaHHWE y CTYAEHTOB 3HAaHMHA W yMEHHM B 00JaCTH OCHOBHBIX METONOB U
3aKOHOMEPHOCTEH MEXaHHWYECKUX, (U3NYECKHX U (U3UKO-XUMHYECKHX IMIPOIECCOB, a TaKKe

arraparoB U COOpy)I(eHHI;'I, MIPUMCHACMBIX JJI BOOOIIOATOTOBKH B BOJOOYHUCTKH.

Samauu:
- INONyueHHE O0a30BBIX 3HAHHH O MEXAaHMYECKUX, (GHU3MYECKUX U (DUIUKO-XHMHYECKHX

npoueccax, JeKalluX B OCHOBE BOJOIIOATOTOBKU M BOJOOYHCTKE;

- nomydeHHe 0a30BBIX 3HAHMH O KOHCTPYKIMM M HpHHIMOAX paboTel 000pyIOBaHHMI,
YCTaHOBOK, allllapaToB ¥ COOPYXEHUH IS BOJOIOTOTOBKH U BOJOOYHCTKHY;

- NpHOOPETEHHE INPAaKTUYECKUX HABBIKOB II0 BHIOOPY ONTHMAIBLHOIO OOODYHOBAaHUS H

napaMe€TpoB €T0 pa60TI>I AJIA TIPOBEACHUA IIPOLECCOB I10 BOAOIIOATOTOBKE M BOJOOYHCTKE.

2. MECTO JUCIHMIIVIMHBI B CTPYKTVYPE OIIOII
Hucuunnuua «IIpomeccsl M anmapaThl BOIOIOATOTOBKA M BOJOOYMCTKHY» OTHOCHTCS K YacTH,
(GopMupyeMO# yJacTHHKaMH 00pa30BaTENbHBIX OTHOIIECHHUI.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUS 11O JUCIIUITIJINHE
[Inanupyemele pe3ynbTaThl OOydYeHHMs II0 MAUCHUIUIAHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesynbratamMu ocBoeHus OIIOIT (koMIeTeHIMSAME B HHIUKATOPaMH JOCTH)KEHUS KOMIIETEHIHHN)

dopMupyeMbie ITnanupyemsle pe3yabTaThl OOYYeHUs 10 JUCLUIUIMHE, B | HanMeHoBaHMe
KOMITETEeHIIUH COOTBETCTBUHU C UHIUKATOPOM JOCTIKEHHUS OLIEHOYHOTO
(xom, comepxanue KOMITETEHIIUH cpencrtsa
KOMIIETEHIIUH) Hupukarop goctwkenus | PesynbraTel 00ydeHus mo
KOMIIETeHLIUU JUCLIMIUTAHE
(k00, codepoicanue
uHOUKAMopa
[1K4 Cniocoben [1IK-4.1 3Haer cTaHmapTel, 3HaeT — OCHOBHBIE TecToBbIe
pa3pabaThIBaTh METONMKU U UHCTPYKLUY, | 3arpS3HUTEIH MPUPOAHBIX U BOIIPOCHI,
METOJIUKH (PU3HUKO- OIpeNesIIOUIMe TIOPSAOK |  CTOYHBIX BOJ; OCHOBHEIE Otuet mo
XUMHYECKUX pa3paboTku U oopmIIEeHHS METO/IbI, aNnapaTtsl U MPaKTHUECKOH
METOJIOB aHAJIU3a OTYETHOM JOKYMEHTALMH | COOPYKEHUS, IPUMEHSIEMbIE MOATOTOBKE
PacTBOpOB, IO pe3yJibTaTam JUIS BOJOOYHCTKH U
MaTepHaJIOB U UHBIX HCCIIeIOBAHUN U BOJOIOArOTOBKH;
00BEKTOB B paspaboTok Ymeer — onpenenstsb
COOTBETCTBUH C [1K-4.2 YmeeT BoIOUMpaTh UCTOYHUKU U BUJIBI
TpeOOBaHUSIMHU METO/IbI, UHCTPYMEHTHI 1 3arps3HEHUM BOJIBI;
TEXHOJIOTMYEeCKOMH obopynoBaHue s BBIOMpPATH METO/BI,
JIOKYMEHTaI|H MPOBEIEHHUS XMMUUECKOr0|  amnmapaThl U COOPYKEHHs
aHanu3a U1 BOOOTIOATOTOBKH U
[1K-4.3 Brnageet BOJIOOYHUCTKH B
COBPEMEHHBIMU METOIaMH| 3aBHCHMOCTH OT COCTaBa
NPOBEICHHUS BOJIBI U JAJIbHEHIIIero
SKCIIEPUMEHTOB U HCIIOJIb30BaHUs BOJIBL,
HaOroneHui B Brnaneer — MmeTogamu
obmacti BEIOOpa METOJIOB,




npodecCHOHATTBHOM
JIeSTETBHOCTH

anrnapaToB U COOPYKEHHUH;
METOJaMH{ KOHTPOJIS U

OLICHKH ITapaMe€TpPOB

MpouecCOB BOAOOYHUCTKH U
BOJOIIOATOTOBKHU

4. ObBEM U CTPYKTYPA JUCIIUIIJINHBI

TpynoeMKoCTh JUCIUILTIHBI COCTaBIIIET 3 3a4eTHHIX equHUIEL, 108 qacos

TemaTuyecknii miaH

¢opma o0yueHust — ouHass

KonrakTtHas pabora DopMbl
o0y4aromuxcs TEKYILEro
C MeJaroruyecKuM KOHTPOJISA
s paboTHHUKOM 5 yCIE€BaeMOCTH,
: = =]z | & dopua
No . » E— B E 5 2 E & | MPOMEXYTOHHOM
o/ AUMCHOBAHHE TEM H/ WU % 8 g \§- g iy g Lg aTTeCTallu!
i pa3zesioB/TeM AUCLUILIHHEI 8 % S § o § § § & | (no cemecmpanm)
z S 1 e
c| &£ 57
E| €3S
= = ©
1 | TeopeTnueckre OCHOBBI 7 | 121 6 4 2
BOJOIIOATOTOBKH U
BOJOOYUCTKHU
2 | 3akOHOMEpPHOCTH MexaHudeckux | 7 | 3-4 | 6 4 2
U QU3HYECKUX IPOIECCOB
3 | Annapatsl ¥ COOPYKEHHUS IS 7 159 14 10 4 8 1-# peHTHHr-
(bU3UKO-MEXaHNYECKOH OYHUCTKU KOHTPOJTb
4 | 3aKOHOMEPHOCTH (PUIUKO- 7 | 10-| 12 8 2 2-f pedTHHT-
XUMHYECKUX IIPOIIECCOB 13 KOHTPOJIb
5 | Anmapatsl 4 COOPYKEHUS I 7 | 14- | 16 10 4 10 3-1 peWTHHT-
(DU3UKO-XMMHUIECKOM OUMCTKH 18 KOHTPOJIb
Bcero 3a 7 cemectp: 54 36 54 3a4eT C OLIEHKOH
Hanuaue B puctumiuge KIT/KP -
Hroro no pucuuruivze 54 36 54 | 3aueT ¢ OLEHKOH




CopepxxaHue JeKIMOHHBIX 3aHATHI N0 TUCIUILINHE

Paznen 1. Teoperrueckue OCHOBEI BOAOTIOATOTOBKH ¥ BOIOOYUCTKH

Tema 1 OCHOBHBIE IOHATHUS U OTIPEACTICHHS

Conepxxanue Temsl: Llenu u 3a1a4u BOJMOOYUCTKY U BOJOIOATOTOBKH. [IoKazaTeny xauecTsa
BoJbl. HopMupoBaHue ypoBHS 3arpsi3HEHUN BOJIBL.

Tema 2 OCHOBHBIE 3arpsI3HUTENH BOJBI U X XapaKTEPUCTUKA

Conepxanne TeMpl: VICTOYHUKY ¥ BUIBI 3arpsI3HEHUN BOABL XapaKTePHCTHKA MEXaHHYECKIX
3arpsA3HUTENECH. XapakTepuCTHKa XUMUIECKUX 3arpsS3HUTENEH BOIBL.

Tema 3 O0630p METOIOB BOJOOYUCTKH U BOJOIIOATOTOBKH

Conepxanne TeMbl: Kraccupukanmuss METOJIOB BOJOOYHCTKM M BOJOIOATOTOBKH.
XapakTepuCTUKa OCHOBHBIX (H3UKO-MEXaHHYECKUX METOMIOB. XapaKTePUCTHKa OCHOBHBIX (H3UKO-
XHUMHAYECKUX METO/IOB.

Paznen 2. 3aKOHOMEPHOCTH MEXaHUYECKHX B QH3MIECKHIX IIPOLECCOB

Tema 4 OCHOBBI IPOIECCOB OCAXKICHUS

Conepxanne TeMpl: OOTeKaHKE IIOTOKOM TBEPIBIX Tell. [ MApOIMHAMIKA 3EPHUCTHIX CIOEB

Tema 5 3aKOHOMEPHOCTH ITPOLECCOB PIIIBTPOBAHHUS

Conepxxanne Templ: @uspueckas CyIIHOCTh mpomecca. DUIBTPOBaHHE CYCIEH3HWM O]
JelicTBHeM nepenaza AaBneHuH. [{eHTpobexHoe GHIBTpOBaHUE CYCIICH3HIA.

Tema 6 3aKOHOMEPHOCTH TEPMUUYECKOH B MACCOOOMEHHOM OUHUCTKH

Conepxanre Templ: OOIye CBEICHUS O BBIIAPUBAHUY U KpucTauu3anun. OOLye cBeNeHus
0 IEPETOHKE U PEKTU(UKAIIHH.

Paznen 3. Anmapatsl u coopy>keHus 111 QU3NKO-MEXaHWYECKOH OUHCTKH

Tema 7 Ileprunast 00paboTKa CTOYHBIX BOJ

Conepxxanne TeMsl: ¥Ycpennernue. [Iponexupanue. Y naneHne KpymHOIUCIEPCHBIX IPUMeECEi

Tema 8 AnmapaTsl ¥ COOPYXKEHHUS IS OTCTAUBAHUS

Conepxanue Templ: Ha3zHaueHue u kiaccHpUKaUsS OTCTORHUKOB. [IepBUYHBIE OTCTONHMKH.
OTcTOHHUKY [UTS pa3AeNeHusl CyCIIEH3UM U OMYJIbCUi. TOHKOCIIOMHBIE OTCTOMHUKH.

Tema 9 LleHTpOOEXKHBIE OCaTUTEH

Conepxanue TeMsl: I'uaponukinonsl. OTcroiinble eHTpudyru. Tapensyarsie cenmapaTopsl.

Tema 10 Anmapats! 11 GUIBTPOBAHUS

Conepxanne TeMmpl: KoncTpyknus wu  knaccuukamus GuibTpoB. DuibTpyromue
HEHTPUDYTH.

Tema 11 Anmapatsl ¥ yCTaHOBKH ISl BBITAPUBAHUS M KPUCTAUTA3AIIAN

Conepxanne TeMbpl: Kraccupukanus ¥ TOpUHIUN JEWCTBHS BBHINAPHBIX  AIIlapaTroB.
Knaccudukanus u OpHHIUN JEHCTBHS KpUCTALTH3aTOpOB. OTHOKOPIYCHBIE ¥ MHOTOKOPITYCHBIE
YCTaHOBKH.

Tema 12 KosnorHbIe anmapats! A1 BOJOIIOATOTOBKH U BOJJOOYHCTKU

Conepxanne temsl: Hacagounsle xonoHHBL. Knaccuduxanus U XapakTepUCTHKa HACAIOK U
uX 371eMeHTOB. TapenbuaTsle KOJIOHHEL Kitaccuduranus u xapakTepUCTHKA TapeiioK.

Tema 13 YcTaHOBKH AJ1s IEPETOHKHU U PEKTHPUKAIUH

Conepxanue TeMbl: YCTaHOBKH IJISI IIPOCTONM NEPETOHKU. Y CTAHOBKH IS peKTHU(MHKAIUH
OMHApPHBIX CMECEH.

Paznien 4 3akoHOMEPHOCTH PU3UKO-XUMUYIECKUX IIPOIECCOB

Tema 14 VIHTeHCHQUKAIMS IIPOIIECCOB OCAKICHUS

Conepxanve Temsl: VIHEpLIHOHHOE OcCakAeHUE YacTHll. [[eHTpoOeKHOEe OCaXKIEHUE YaCTHII.
Koarynsmus u dnokymsmus. @ooramus.

Tema 15 3axkoHOMEpPHOCTH COPOIIMOHHEIX IIPOIECCOB

Conepxanue TeMbl: OCHOBHBIE IIOHSTHS U OTIPENIENICHU. 3aKOHOMEPHOCTA HOHHOTO OOMEHa.
Knaccudukans u xapakTepuCTHKA HOHUTOB.

Tema 16 3akOHOMEPHOCTH YXUIKOCTHON SKCTPAKIUU



Conepxanue TeMbl: OCHOBHBIE IIOHATUS U OIpeae/eHus. PaBHOBECHE B CHCTEME «KHIKOCTE
— )KAJKOCTHY. [[pOMBIITIEHHEIE 3KCTPareHThI.

Tema 17 OcHOBBI MEMOpaHHBIX IIPOIIECCOB

Conepxanne TeMmbl: OCHOBHBIE NOHATHS U ompeneneHus. Kiaccupukamus MeMOpaHHBIX
npoueccoB. Kiraccudukanus meM6paH.

Tema 18 3akoHOMEpHOCTH MEMOPAHHBIX ITPOIECCOB

Conepxxanme TeMbl: Ousudeckas CyIHOCTH mporecca. DakTOphl, BIMSIONIKE Ha
MeMOpaHHBIe Iporiecchl. Pereneparus memOpas.

Tema 19 3axkOHOMEPHOCTH XUMUYECKUX U OMOXUMHUYECKUX MIPOIIECCOB

Cozmepxanne TeMbl: 3aKOHOMEPHOCTH XUMHYECKHX HeHTpanu3anuu U OokucieHus. OOmpue
CBEJICHUS O OMOJIOTMYECKOH OUHUCTKE.

Paznen 5. Anmapats! v coopyxeHus 11 PU3UKO-XUMHUIECKON OUUCTKH

Tema 20 Anmapathl ¢ HHTEHCUBHON OYHCTKOM

Conepxanue TeMBI: Y CTaHOBKH UL KOAryJIAIKHU U GIoKyssiun. DrIoTarMoHHbIE YCTAHOBKH.

Pa3nen 4. 3akoHOMEPHOCTH PUBUKO-XUMHUIECKUX IIPOIIECCOB

Tema 21 Anmapatsl 111 HOHHOTO 0OOMeHa

Conepxanue Temsl: MonuTtHbIE QuabTpel. IoHOOOMEHHBIE KOJIOHHEL

Tema 22 Anmapatsl 4Jis )KUAKOCTHOM 3KCTPaKIIUU

Conepxanne Temel: Kimaccupukamnus 3kcTpakTopoB. CMECHTEIBHO-OTCTONHBIE 9KCTPAKTOPEI.
Kononnsie 3xCTpakTopsL.

Tema 23 AnmapaTsl 1 XUMHAYECKOH OYHUCTKH

ConepxaHve TeMBI: YCTAHOBKM Ul XUMHYECKOM HEHTpanm3anuu. YCTaHOBKH IS
XHUMUYECKOTO OKHCIICHUSL.

Tema 24 AnnapaTs! 1 a3poOHOM OYHCTKU

Coneprxanue TeMbl: buonpynsl. Aspoterku. Oxcutenku. buorenku. buoguisTpsl

Tema 25 Annapatsl Uit aHa3pOOHOH 0YHUCTKU

Conepxanne TeMbl: CeNTUKTEHKHU. J[ByXsSIpyCHBIE OTCTOMHUKH. METaHTSHKH.

Tema 26 MeMOpansble anmapatsl. YacTs 1

Conepxanne Tembl: Krnaccudpukanuss  MeMOpaHHBIX — ammapaToB.  AmmapaTthl €
IUIOCKOKaMEPHBIMU (IIJIOCKOPaMHBIMU) 3IEMEHTaMHU. AIapaThl C TPYOUaThIMHU 3JIEMEHTAMH.

Tema 27 MemOpannsle anmapatsl. YacTs 2

Conmepxxanne TeMmbl: AmnmapaTsl C pPYJIOHHBIMH JJIEMEHTaMHU. Ammapatbl C IOJBIMH
BOJIOKHaMU. DJIEKTPOAUATIU3ATOPEI.

Coaeprxanue J1a00paTOPHBIX 3aHATHIH 110 IV CHHILIHHE

Paznen 1. Teopernueckre 0CHOBEI BOJOIIOATOTOBKY U BOJOOYHUCTKU

Tema 1 OcHOBHBIE IOHSITHS U ONIPEAETICHUS

Conepxanue nabopaTopHBIX 3aHATHH: MHCTpyKTaX IO TEXHHKE O€30IIacHOCTH.
OsnaxkomieHHe ¢ 1ab0paTOPHBIM KypCOM JUCLUIUINHEL

Tema 2 OcHOBHBIE 3arpSI3HUTENH BOJBI M UX XapaKTepUCTHKA

Conepxanue nabopaTopHbIX 3aHsTHil: JlabopatopHas pabora 1 «Pexumspl IBHXEHHS
XKHUJIKOCTH Y

Pa3nen 2. 3akOHOMEPHOCTH MEXAHHUYECKUX U (PU3UYECKHUX IPOLIECCOB

Tema 4 OCHOBBI IPOIIECCOB OCAXKICHUS

Conepxanue 1a00paTOPHBIX 3aHATHH: 3amuTa 1abopatopHOH paboThI 1

Tema 5 3aKOHOMEPHOCTH IPOLIECCOB (UIBTPOBAHUS

Conepxanue mnabopatopHbIX 3aHstuii: Jlaboparopras pabora 2 «l'mapaBiudeckue
COIIPOTUBIICHUSA»

Pasnen 3. Anmapatsl u cOOpy>keHUs I GU3UKO-MEXaHUYECKOH OUUCTKU

Tema 7 IlepBrunast 06paboTKa CTOUHBIX BOA

Copneprxanre TabOpaTOPHBIX 3aHATHIA: 3amuTa 1abopaTopHO# paboTe! 2

Tema 8 AnmapaTsl ¥ COOPYXEHHS I OTCTaMBaHU



Coneprxanue nabopaTopHbIX 3aHATHH: JlabopaTopHas pabota 3 «YpaBHeHHe bepHyLm»

Tema 10 Anmapats! 11 QUIBTpOBaHHUS

Cozneprxanue 1ab0paTOPHBIX 3aHATHH: 3amuTa 1abopaTopHO# paboThI 3

Tema 11 AnnapaTs! ¥ yCTaHOBKY JUIS BBIIAPHBAHWS U KPUACTATH3AINI

Conepxanune nabopaTopHbIX 3aHsTHH: JIaboparopHas paGota 4 «/cmeiTanue pacxomomepa
Tuna Tpyos! BeHTypu»

Tema 13 YcTaHOBKY [UIS HEPETOHKU U PEKTHPUKAIIUAH

Coneprxanue 1a60paTOPHBIX 3aHATHI: 3aImuTa 1abopaTopHOi paboThI 4

Pasnen 4 3akoHOMEPHOCTH HUUKO-XUMHUYECKUX ITPOIIECCOB

Tema 14 MHTeHCHDUKAIHS IPOLIECCOB OCAXKICHUS

Conmepxanne nabopaTopHbIX 3aHATHH: JlabopatopHas pabota 5 «M3yuenume mpomecca
TEIIONIEPEIaYm »

Coneprxanue 1a00paTOPHBIX 3aHATHI: 3ammTa J1abopaTopHOH paboTeI 5

Tema 16 3aKkOHOMEPHOCTH KUIKOCTHOU IKCTPAKIIHH

Conepxxanue mnaboparopHbIXx 3aHsTuil: JlabopatopHas pabora 6 «M3ydeHwe mporecca
OTCTaWBaHUsI CTOYHBIX BOI)

Tema 17 OcHOBBEI MEMOpaHHBIX IIPOLIECCOB

Coneprxanue 1abopaTOpHBIX 3aHATHIL: 3amuTa 1a00paTopHOi paboTHI 6

Tema 19 3axk0HOMEpPHOCTH XUMHUYECKUX ¥ OMOXUMHUYECKHUX IIPOIIECCOB

Coneprxanue 1abopaTopHbIX 3aHaTui: JlabopatopHas pabota 7 «/3ydyenue nHTEHCHDUKAIIMA
OTCTaWBaHUsI CTOYHBIX BOI)

Paspmen 5. Annapats! # COOpYXEeHHUS I GU3UKO-XUMHUIECKON OUHCTKU

Tema 20 AnmapaTs! ¢ ”HTEHCUBHON OYHCTKOM

Conepxanue 1ab0paTOpHBIX 3aHATHH: 3amuTa 1abopaTopHOi paboTs! 7

Paznen 4. 3akoHOMEPHOCTH (HUBUKO-XMMHYECKHX ITPOILIECCOB

Tema 22 Anmapatsl A XUAKOCTHOM 3KCTPAKITUU

Conepxxanne mabopaTopHbIX 3aHsaTui: JlaGopatopHas pabota 8 «M3ydenwe mporecca
GuUIbTpaluy CTOYHBIX BOI)

Tema 23 Annapats! U1 XUMAYECKOH O9HUCTKH

Conepxanue 1abopaTOpHBIX 3aHATHH: 3amuTa 1abopaTopHOU paboTsI 8

Tema 25 Anmapats! U1 aHa3pOOHON OYHCTKA

Conepxanne nmaboparopHblx 3aHATUH: JlabopaTtopHas pabora 9 «PexkTmdukamus CTOYHBIX
BOJI»

Tema 26 MemOpannsbie anmapatsl. YacTs 1

Coneprxanue 1a00paTOpHBIX 3aHATUH: 3amura 1abopaTopHO# paboTsI 9

S. OHEHOYHBIE CPEJACTBA JJISI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU,
IMMPOMEKYTOYHOM ATTECTAIIMM ITO UTOI'AM OCBOEHUA JUCIHUILIAHBI
1 YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

PeiiTunr-konrpoan Nel
[enu v 3a1a4y BOJOOYNCTKYU U BOJOIIOATOTOBKY;
IToxazarenu KayecTBa BOIEI;
HopMmupoBanue ypoBHS 3arpsi3HEHUM BOJBL;
VicTOYHUKY U BUJBI 3aTrpsI3HEHUH BOJIBI;
XapakTepHCTHKa MEXaHUIECKUX 3arps3HUTENEH;
XapaKTepUCTHKa XUMHUYECKUX 3arpsi3HUTETICH BOIBL;
Knaccugukanus METOI0B BOJOOYHUCTKH U BOJIOTIOATOTOBKH;
XapakTepUCTUKa OCHOBHBIX (PU3UKO-MEXaHNYECKUX METOJIOB;
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9. XapakTepuCTHKa OCHOBHBIX (DH3HKO-XUMHYECKAX METOIOB;
10. O6Texkanne MOTOKOM TBEPIBIX TEIL;

11. I'mnpoavHaMuKa 3€pHUCTEHIX CIIOEB;

12. ®uzpyeckas CyIMHOCTH mporecca GUIBTPALH;

13. QunsTpoBaHKe CyCIIEeH3MH IO/ AEHCTBUEM IIEPENAa JABIICHHI;
14. IlenTpo6exHOE GUIBTPOBAHUE CYCIIEH3HIA;

15. O6mue cBeIeHNS O BEITAPHBAHUY M KPHCTATH3AIHH,

16. O0mue cBeIEHNS O IEPErOHKE U PEKTH(DUKAIINH;

17. YepenHeHue CTOYHEBIX BOL;

18. IIponerxuBaHue CTOYHEIX BOL;

19. V nanenne KpynmHOIUCIIEPCHBIX IIpUMECE];

20. HasnayeHue u knaccu(UKaus OTCTOMHUKOB;

21. IlepBuYHBIE OTCTOMHUKY;

22. OTCTOHHHKY IS pa3feIeHHUsI CYCIIEH3UH U SMYIIbCHI;

23. TOHKOCJIOMHBIE OTCTONHUKH;

24. I'uApOIMKIIOHEI;

25. OtcroitHble NEHTPU(YTH;

26. Tapenpuatbie cenapaTopel.

PeiiTunr-konTpoJan Ne2
KoncTpyknus u kinaccubukanus GuiIbTpoB;
QuibTpyromue HeHTpuyry;
Kraccuuxanus 1 IpUHIHI AeHCTBHS BBIIAPHBIX aNApaToB;
Knaccudukanus u NpuHIHUI NeHCTBHS KPUCTALIH3ATOPOB;
OIHOKOPITyCHBIE ¥ MHOTOKOPITYCHBIE YCTAaHOBKH IS BHIIAPHBAHMS H KPHCTAIH3AIIHI;
Hacamounsle KOJIOHHEI,
Knaccudukanus u XxapakTepicTHKa HacaJoK U UX 3JIEMEHTOB;
TapenpuaTeie KOJOHHBI,
Knaccuukanus 1 XxapakTepiCTHKa TapeNok;
. YCTaHOBKH JUIS IIPOCTOM ITEPErOHKH;
. YCTaHOBKH JUIs peKTH(HUKAIIMH OUHAPHEIX cMeceil;
. IHepIIuOHHOE OCaKIEHNE YaCTHI;
. LleHTpo6exxHOE OCaKIeHUE YACTHIL;
. Koarynauus u ¢noxymsinus, npuMeHseMble peareHThl;
. ®noTanus;
. OCHOBHBIE IIOHATHS U OIPEAENICHHS COPOIMOHHEIX IIPOIECCOB;
. 3aKOHOMEPHOCTH HOHHOTO 0OMEHA,;
. Kilaccudukarnus u xapakreprcTrKa HOHUTOB;
. OCHOBHBIE IOHATHS ¥ ONPENENICHHUS JKUAKOCTHON SKCTPAKIIHH;
. PaBHOBecHE B cHCTEME «OKHUIKOCTD — JKHAIKOCTEY,
. IIpOMBIIIIIEHHEIE SKCTPAreHTEI;
. OCHOBHBIE IOHATHS U OIPEIEICHUS] MEMOPAHHBIX [IPOIECCOB;
. Kinaccuukarys MeMOpaHHEBIX IIPOIECCOB;
. Knaccudukarnus mem6pan;
. ®usryecKas CyIIHOCTH IIporecca MeMOPaHHOTO pa3ieIeH s
. ®axTOpHI, BIMAIOIINE Ha MEMOPaHHBIE IPOIIECCHL;
. Pereneparus memOpaH.

bl B A ol ol

[ SO I NS T NS T N6 T NG T NG T NG T NG [ S Gy R G Gy P G UG U VN
N NP W= OOV AW —=O

PeliTnHr-koHTpoIn Ne3
3aKOHOMEPHOCTH XUMHYECKUX HEMUTPAIM3aluy H OKUACICHHUS,
OO1ue cBeneHHs 0 OMOJIOIMYECKOM OYHCTKE;

3. YcTaHOBKH [UIS KOATYJIAUH U (DIOKYISAINY;

N —



@noTanMOHHBIE YCTAHOBKH;

HonutHble QUIBTPEL,

Horo0OMEHHBIE KOJIOHHEI;
Knaccuuxamys 3KCTpakTopos;
CMecHTeNbHO-0TCTOMHBIE SKCTPAKTOPEI;
KomoHHBIE 3KCTPaKTOPEL;

10. YcTaHOBKY IJ1s1 XUMUYECKON HEHTpaIM3alum;
11. YcTaHOBKY [UIS XHUMHAYECKOTO OKHCIICHHS,
12. Buonpynsr;

13. Asporenku;

14. OkcuTeHky;

15. buoTenkuy;

16. BropuneTpsr;

17. CenTHUKTEHKY;

18. IByxsipyCHBIE OTCTOMHHMKH;

19. MeTanTeHKy;

20. Knaccudurkanus MeMOpaHHBIX allapaTos;
21. AnmapaTsl ¢ II0CKOKaMEePHBIMHE (TUI0CKOPAMHBIMHE) 3JIEMEHTAMH,
22. Anmapartsl ¢ TpyOUaTeIMK 3J€MEHTaMH,
23. AnmnapaTsl ¢ pyJIOHHBIMH 3JIEMEHTAMU;

24. AnmapaTsl ¢ IOJIBIMH BOJOKHAMH;

25. DNIeKTpoIuaTH3aTOPEL.
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5.2. IIpoMesKyTOYHAS ATTECTANMS [10 HTOTaM OCBOEHHS JUCIMILIHHEI
Bonpoce! 0151 TOATOTOBKH K 3249€Ty ¢ OLEHKOIH

Ilemu 1 331294 BOMOOYHUCTKA U BOJOIIOATOTOBKY;
IToxazaTenu kadecTBa BOILI,
HopmupoBaHUe ypOBHSI 3arpsI3HEHH BOJIBL;
VcTOYHUKY U BUIBI 3arpsI3HEHHUH BOIBL;
XapaKTepUCTHKA MEXaHHYECKUX 3arps3HUTeNeH;
XapaKTepHCTHKA XUMIYECKUX 3arpA3HUTENICH BOIBL,
Knaccuduxanys METOI0B BOJOOUHCTKA U BOJOIOATOTOBKY;
XapakTepuCTHKA OCHOBHBIX (DH3HKO-MEXaHHYECKHX METOIOB;
XapaKkTepUCTHKA OCHOBHBIX (DH3UKO-XUMHYECKHIX METO/IOB;

10. O6TexaHue TOTOKOM TBEPIBIX TE;

11. 'uxporyHaMuKa 3€PHUCTEIX CIIOEB;

12. @usnyeckas CymHOCTH porecca GUIbTpanuy;

13. @unsTpoBaHHeE CyCIEeH3HUI IO NeMCTBIEM Mepenaa NaBICHHIA;

14. IlenTpo6exHOE GUIBTPOBAHHUE CYCIIEH3HIA;

15. O6mmwe cBeneHNUs O BBIIAPUBAHMH U KPHCTAILTH3AIIHM;

16. O6mue cBeEHHUS O EPETOHKE ¥ PEKTH(GUKALINY;

17. YepenHenue CTOYHEBIX BOLI;

18. [IponexxrBaHme CTOYHBIX BOJ;

19. Y nanenne KpyImHOIUCIEPCHBIX IPHMECEH;

20. HazHaueHHe U KiIacCHUKAIMS OTCTOMHUKOB;

21. IlepBu4HBIE OTCTOMHUKHY;

22. OTCTOMHHUKY IJI pPa3feNIeHUs! CyCIEH3HI 1 3MyJIbCHIA;

23. ToHKOCIOHHEIE OTCTOMHUKH;

24. T'uapOIUKIIOHEI,

25. Otcroitnbie neHTpuyIU;

26. TapenbuaTble cenaparopsl;

27. KoHCTpyKIKs U K1accuukanus GQUILTPOB;
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28. OunpTpyromye HeHTpUpYTH;
29. Knaccuuxanms 1 IpUHIUI AeHCTBUS BEIIAPHBIX anInaparos;
30. Knaccudukanus v npuHIun qefcTBISs KPHCTa/IA3aTOPOB;

31. OnHOKOpIIyCHBIE X MHOTOKODITYCHBIE YCTAHOBKH IS BBINTAPHBAHUS U KPUCTAIIM3ALAN

32. Hacamo4ssle KOJIOHHEL,

33. Kiaccudukanus u XxapakTeprCTHKa HACaJOK H HX 2JIEMEHTOB;
34. TapenpuaThle KOJIOHHEI,

35. Kimaccuukarus 1 XapakTepuCTHKa TapelIoK;

36. YCTaHOBKH IJIS [IPOCTOM EPETrOHKH;

37. YcraHoBKH 1714 peKTH(GUKAIMA OUHAPHBIX CMECEil;

38. VIHepIMOHHOE OCaXKIEHHE YaCTHI,

39. IleBTpobexHOE OCAKIEHNE YACTHII;

40. Koarynsamus u GroKyIIsmus, IpAMEeHseMbIE PeareHThL,

41. ®aoramus;

42. OCHOBHBIE NOHSATHS U ONPE/IENIEHNS COPOIMORHEIX IPOLIECCOB;
43. 3aKOHOMEPHOCTH HOHHOTO OOMEHA,

44. KnaccuuKanus U XapakTepUCTHKA HOHUTOB,

45. OCHOBHbIE MOHATHS ¥ ONPEIEIICHUS KU IKOCTHOM SKCTPAKIIHH;
46. PaBHOBECHE B CHCTEME «KHIKOCTD — KUIKOCTBY;

47. IIpoMBIIIUIEHHBIE SKCTPAreHThI;

48. OCHOBHBIE IIOHATHSA H ONPE/EIEHHS MEMOPAHHBIX IPOLIECCOB;
49. Knaccuduxanus MeMOpaHHBIX IPOLECCOB;

50. Knaccudukarus memOpas;

51. Ousryeckas CyIIHOCTb IIPOLEcca MEMOPAHHOTO Pa3ieICHHUS;
52. @aKTOpEI, BIUAIOMAE Ha MEMOPAHHBIE TPOLIECCEL;

53. Pereneparust MeMOpas;

54. 3aKOHOMEPHOCTH XMMUYECKUX HEUTPATH3AHN U OKHCIICHHUS,
55. O6mue cBeneHUs 0 OUOIOTHYECKOM OIUCTKE;

56. YCTaHOBKH 11 KOAryJSIUH U (IIOKYIISIHH;

57. ®nOoTanMOHHEIE YCTAHOBKY;

58. MoHuTHBIE QUIBTPEL;

59. loHOOOMEHHBIE KOJIOHHEL,

60. Knaccudukarnus 3KcTpakTopos;

61. CMecuTeIbHO-0TCTORHBIE SKCTPAKTOPEL

62. KoloHHBIE 9KCTPaKTOPEI;

63. YCTaHOBKY JUI XUMUYIECKON HEWTpATH3AIHH;

64. YCcTaHOBKY ISl XUMHYECKOIO OKHCIICHHUS,

65. buonpyer,

66. A3pOTeHKH;

67. OKCUTEHKH;

68. buoTenku;

69. BuoduneTpsr;

70. CenTHKTEHKHY,

71. IByXpyCHBIE OTCTONHHKH;

72. MeTaHTEeHKH;

73. Knaccudurkanus MeMOpaHHBIX alliapaTos;

74. Anmaparsl ¢ IIJJOCKOKaMEPHBIMH (IUTOCKOPAMHBIMHE) 3IeEMEHTAMH;
75. Anmapartsl ¢ TpyO4aThIMHU 3JIEMEHTAMH;

76. AninapaTsl C pyJIOHHBIMHE DJIEMEHTAMU;

77. AnmapaTsl ¢ OJIBIME BOJIOKHAMY;

78. DIEeKTpOANaNIU3aTOPEI.
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5.3. CamocTosiTes1bHast pa6oTa 06y4aromerocs.

CamocTosTensHas paboTa CTYIEHTOB 3aK/II0YAETCS B CAMOCTOSTEILHOM H3YYEHHH BOIIPOCOB,
BXOIIIMX B COCTAB TEOPETHYECKOrO Kypca NUCLMILIMHBI, IIOATOTOBKE K BBIIOJHEHHIO W 3aIUTe
11ab0paTOpHbIX PaboT, 06PaGOTKE IKCIIEPUMEHTANBHEIX JAHHBIX, 2 TAKKE B IIOJTOTOBKE K TEKYIIEMY
KOHTPOJTIO 3HAHHUH U IIPOMEKYTOYHEIM ATTECTAIIHSIM.

CamocrosTenpHas paboTa CTyJEHTOB 00ecIeunBaeTCs y4eOHOH JIUTEpaTypoi, NOCTYIHOH B
OuONIHOTEKEe U NEKTPOHHEIM 3aye Bial'V, Wureprer-pecypcamu, a Takxe yueGHO-METOINYECKIMH
KOMINIEKCAMH, TOCTYIIHEIMH Ha Kadenpe « XUMUYECKHe TEXHOIOTHH ».

QoHX  oOmeHOYHRIX MarepuanoB (DOM) s IPOBEJICHUS  aATTECTAllMd  ypPOBHS
C(DOPMUPOBAHHOCTH KOMIICTEHIMH OOYYAIOMIAXCS MO AHCIMILIAHE odopMIIsIeTCS  OTHENbHBIM
JOKYMEHTOM.

6. YYEBHO-METOAUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE

JUCIHUATIIINHBI
6.1. KaurooGecneyennocrn
HanmeHoBaHue uTepaTyphl: aBTOp, HA3BaHHE, BULL I'on KHHUI'OOBECITEYEHHOCTb
W3JaHusl, U30aTeJIbCTBO U3aHus

Hannuue B anexrponsom katanore D5C

OcHoBHas nuteparypa

1. Kcenogonros B.C., BononoaroToska u BOI0OTBEACHHE, 2020 https://znanium.com/catalog/document?id=3
yueb. nocobue, UHOPA M 56245

2. Berowkun AT, Taparuesa K.P., Beromkun A.T., 2019 https://znanium.com/catalog/document?id=3
TexHomorvs 3aKTEl OKpYKaIOLIEl cpepl (TeopeTHdecKye 67653

OCHOBBI), yuebHOe nocobue, UHOPA-M

3. Tapanuesa K.P., Tapanues K.B., ITpoueccs! u anmaparts! 2019 https://znanium.com/catalog/document?id=3
XMMHU4ECKON TEXHOJIOTHH B TEXHHKE 3aLUThl OKPYKAIOIIEeH 67311

cpensl, yueb. mocobue, UHOPA-M

4. Kapmanos A.I1., ITonuna U.H., TeXHONOTHS OYMCTKH 2018 https://e.lanbook.com/book/108688
CTOYHBIX BOJ, yuel.mocobue, Mudpa-Unkenepus

5. Huxugopos A.@., Kyreprun A.C., Jlumyros U.H., 2017 https://znanium.com/catalog/document?id=3
DU3NKO-XMMUYECKHE OCHOBBI IPOLIECCOB OYHCTKH BOJIBI, 04193

yuel. nocobue, OiuHTa, H3A-BO Vpan. yH-Ta

JononnuTenpHas TuTepaTypa

1. Cxomy6oBuy FO.JI., Boiitos E.JI., I[pi6a A.A., OuncTka 2021 https://www.studentlibrary.ru/ru/book/ISBN9

¥ yTUIN3aLKs [IOBEPXHOCTHBIX CTOYHBIX BOJ, y4eOHOeE 785432303639.html

m3nanue, ACB

2. YynHosckuit C.M., ViyuieHne kauecTBa MPHPOIHBIX 2018 https://www.studentlibrary.ru/ru/book/ISBN9
Boz, y4el. nocobue, MHdpa-HUnxenepus 785972901647.html

3. ITnckyros B.M., Myparos O.3., Bomonoaroroeka, y4e. 2016 https://znanium.com/catalog/document?id=1
nocobue, MLI PUOP, HULl UHO®PA-M 09736

4. ®upcosa JLIO., CHCTeMBI 3alIUThI Cpe/Ibl OOUTAHMSL. 2013 http://znanium.com/catalog.php?bookinfo=3
CXeMBl, COOPY>KEHHS U aaparhl [T OYUCTKA Ta30BBIX 67411

BBIOPOCOB U CTOYHBIX BOX, yuel. nmocobue, Popym: HHUIT

Hudpa-M

5. Berowkun A.T"., IIpoLeccs! 1 anmaparsl 3alIHThl 2012 https://www.studentlibrary.ru/ru/book/ISBN9
OKpYyXarouel cpearl, yae6Hoe nmocobue s By30B, AGpuc 785437200322 .html

6.2. Ilepnoanveckue u3nanus

1. Bona u sKonorus: npo6iems! u pemenus, 3A0 «BomompoekT-I ' HIpoKoMMyHBOIOKAHAT Y,
r. Cankr-IlerepGypr;

2. DKOJIOTHS ¥ IPOMBIILIEHHOCTH Poccun, 000 «KanBucy, r. Mocksa;

3. OKosorus MpOMBIIIEHHOro pousBoacTsa, OI'VIT «BUMMUy, r. Mockaa;

4. OxpaHa OKpy>Kalomeit Cpelsl ¥ IPEPONONnoE308anke, 000 "Ilentp obecnieuenus
9KOJIOrH9ecKoro Koutpois", r. Cankr-IlerepbOypr;




6.3. UnTepHeT-pecypcenr

1. http://www.ecoindustry.ru
2. http://ecology-education.ru
3. http://sprav-ekob.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE AUCHUITINHBI

Jlist peanusany JaHHON AUCIMILTMHEL MMEIOTCS CIeLHAbHbIE IIOMEIIEHH]S JJIsL IPOBENCHHS
3aHATHH JICKIMOHHOTO THIA C HATMYHEM MyJIbTHMEIHHHBIX cpencts. JlabopatopHble paGoOTEI
IIPOBONATCA B CICNMATM3MPOBAHHON 1abopaTopuu Mo IIporeccam u ammaparaM XHUMHYECKOH
TEXHOJIOTHH.

IlepedeHs HCIONB3yeMOro JIHIIEH3MOHHOTO IporpaMMHOro obecneuenus Windows 7
Microsoft Open License 62857078; MS Office 2010 Microsoft Open License 65902316.
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PaBouyio mporpammy cocraBun [Tukanos E.C.. nonent kah. XT 7/ ’//
(®UO, momxHOCTS, NIOATTHCE )

{

Penensent

A
(mpezcrasutens padoronarenst) 000 «AnbdacucTeMbly, red. mupektop. Ilotamos JLA. d éZ@r

(MecTo paboTsl, noymkHOCTE, DUO, NoaNH b)

[Iporpamma paccMOTpeHa v 0100peHa Ha 3aceIaHuy Kﬁ@)&ﬂ%\

IIpotoxon Ne 70 or /08 202{ ropa
3aBenyrommit kadenpoit [aros FO.T. < 4
(®UO, noxmnucs) & / -

Pabouas mporpamma paccMoTpeHa u 0106peHa '

Ha 3aCellaHuy yIeOHO-METOMIeCcKOi KoMuccun Hanpasiaerus 04.03.01 «Xumusy».

ITpotoxon Ne 70 OT _24.06- 207/ Tona P gars

IIpencenarens xomuccuu Kyxtun B.A.. 3aB.kadbenpoit Xumun AY frrzeny
(®HO, KomKHOCTS, MOAMHCH) '




JIACT NEPEYTBEP K IEHHUSI
PABOYEMH ITPOT'PAMMBI JACIIUTLINHbI

Pabouas nmporpamma omo6pena na 20 /20 y4eOHBII roga
IIporokon 3acenanus xadenpsr No oT roxa
3aBenyromuii kadempoit

PaGoyas nporpamma ono6pena na 20 /20 y4eOHBIif rona
IIporokon 3acenanus xadenpsr No oT rozma
3aBenyromuii kadeapoit

Pabouas mporpamma omo6pena na 20 /20 y4eOHBII roga
IIporokon 3acenanus kapempsr No oT roga

3aBemyromuit kadenpoit




