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1. IIEJIX OCBOEHU A JUCITUITJIMHBI

[lenpro 0CBOEHMS MUCHUILTUHE! «IIpOIECCHl M ammaparsl BOJOIIOATOTOBKH U BOJOOUMCTKH
ABISETCS (OPMHPOBAaHHE y CTYACHTOB 3HAaHMH M yMEHHH B OOJNACTH OCHOBHBIX METONOB MU
3aKOHOMEDHOCTCH MEXaHHYECKHX, (QU3MYECKHX U (DU3MKO-XUMHUYECKUX IIPOIECCOB, a TaKKe

alrapaTroB H COOpymeHHﬁ, IIPUMCEHAEMBIX JJI1 BOOOIIOATIOTOBKU U BOJOOYHCTKH.

3amauu:
- mojy4yeHue O0a30BBIX 3HAHUH O MEXaHWYECKHX, (QHU3HYECKUX U bU3UKO-XUMHUYECKUX

Ipoleccax, JeKalX B OCHOBE BOJIOMOATOTOBKH U BOZOOYHCTKE,

- IOJy4eHHe 0a30BBIX 3HAHMH O KOHCTPYKIMH W IPHHIMIAX PaboTHl 06OpYIOBaHHS,
YCTaHOBOK, alllapaToB U COOPY>KEHHH JJIs BOJOITOTOTOBKH U BOLOOYHCTKY;

- nproOpeTeHHe NPaKTHYECKHX HABBIKOB II0 BHIOOPY ONTUMAIBHOTO OOOPYIOBAaHHS H

ImapaMe€TpoB €T0 pa60TI>I AU IIPOBEACHUS ITPOILECCOB 110 BOAOIIOATOTOBKE U BOJOOYHCTKE.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Hucuummuna «llporeccs! M ammaparbl BOJONOATOTOBKA M BOJOOYHCTKHMY» OTHOCHTCS K YACTH,
(GopMupyeMoit yJacTHHKaMu 06pa30BaTEILHEIX OTHOIICHHUIH.

3. IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSI [1O0 JTUCHUILINHE
InaHupyemble pe3ynbTaThl OOy4YeHMs IO IUCHUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesynsratamu ocBoenust OITOIT (koMmeTeHIMAME ¥ HHAXKATOPaMH IOCTIKEHHUS KOMIIETEHITHH)

DopMuUpyeMbIe ITnanupyeMsle pe3ynbTaThl O0YUeHHs N0 JUCLMILIMHE, B | HanMeHoBaHuMe
KOMIIETEHIIUN COOTBETCTBHUU C HHOUKATOPOM JOCTHIKEHHUS OLIEHOYHOTO
(xoxm, comepxanve KOMITETCHLIUH cpencTBa
KOMTICTCHIIUI) Hunukarop noctwkenus | PesynsraTel 06ydyeHus mo
KOMIIETEeHIIUH JUCLIUIUIMHE
(k00, codepoicanue
UHOUKAmMopa
[1K4 Cnocoben I1K-4.1 3Haet cTaHaapTel, 3HaeT — OCHOBHBIE TecrtoBsie
pa3pabaTbIBaTh METOJVKH ¥ UHCTPYKLIUH, | 3arp3HUTENIN IPUPOIHBIX H BOIIPOCHI,
METOIMKHU (PHU3UKO- ONpEAEIIAIOLINE OPSAAOK |  CTOYHBIX BOJI; OCHOBHEIE Ortuer no
XUMHYECKUX pa3paboTku U obopmIIeHH S METO/IbI, aNapaTsl 1 MIPaKTUYECKOU
METOJIOB aHAJIU3a OTYETHOH JOKYMEHTALMH | COOPYIKEHHUS, IPUMEHAEMBIE MOJITOTOBKE
pPacTBOPOB, IO pe3yJbTaTam JUTS BOOOYHCTKH U
MaTepHaJIOB U UHBIX HCCJIeIOBAHUH U BOJOMOATrOTOBKH;
00BEKTOB B pa3paboTok Vmeer — onpenensThb
COOTBETCTBUH C I1K-4.2 YmeeT BbIOUpaTh HCTOYHMKH U BUTBI
TpeOOBaHUSIMHU METO/Ibl, HHCTPYMEHTHI U 3arpsi3HEHUH BOJBI;
TEXHOJIOTHYECKOM o0opynoBaHUe IS BBIOMpPATH METOBI,
JIOKyMEHTaI|H NIPOBE/IEHHS XUMHUYECKOro|  ammaparsl ¥ COOPY>KEHHS
aHaJIu3a JUIs1 BOOOTIOATOTOBKH U
I1K-4.3 Brnageet BOZOOYUCTKH B
COBPEMEHHBIMH METOlaMH|  3aBHCHUMOCTH OT COCTaBa
MIPOBECHHUS BOJIBI U TAJIbHEHIIIero
SKCIIEPUMEHTOB U HCTIOJIb30BaHHMS BOJIBL;
HaOmroneHU B Bnaneer — metomamu
obnactu BBIOOpa METO/IOB,




npohecCHOHATBHON
JESTeIbHOCTH

anmnapaToB U COOPYKEHHI
MEeTO/IaM{ KOHTPOJIS
OLIEHKH MapaMeTpoB

IIpoecCcOB BOOJOOYHUCTKH H

BOOOITIOATOTOBKH

2

4. OPBEM N CTPYKTYPA JUCIHUITJINHBI

TpynoeMKOCTh JUCITUILTIHEI COCTABIIIET 3 3aUeTHEIX eauHuIp], 108 uacos

TemaTnyeckuii mjian

dbopMma o0ydeHus — ouHasi

KonrakTtHas pabora Dopmbl
o0yyarormuxcst TEKyILIEero
C MeJaroruuecKum KOHTpOJIS
5 pabOTHHKOM % yCIIeBaeMOCTH,
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1 | TeopeTuueckue OCHOBBI 7 12| 6 4 2
BOJIOIIOJTOTOBKYU U
BOJOOYHUCTKH
2 | 3akOHOMEpHOCTH MeXaHuvyeckux | 7 | 3-4 | 6 4 2
1 (PHU3MIECKUX IPOLIECCOB
3 | Anmapatsl ¥ COOpPYKEHUS UL 7 159 14 10 4 8 1-# peHTHHr-
(GHU3UKO-MEXaHNUECKOH OYHUCTKH KOHTPOJIb
4 | 3aKOHOMEPHOCTH (HUZUKO- 7 | 10- | 12 8 2 2-1i peHTHHT-
XHMHAYECKHX ITPOIECCOB 13 KOHTpOJTb
5 | Anmapatsl ¥ COOPYKEHHUS JIIS 7 | 14- | 16 10 4 10 3-it peiTHHr-
(GU3UKO-XUMHUIECKOM OUHUCTKH 18 KOHTpOJIb
Bceero 3a 7 cemectp: 54 36 54 | 3auer c OLIEHKOH
Hanyuue B nucnymnae KIT/KP -
Hroro no pucuurinHe 54 36 54 3a4eT C OLIEHKOH




Copep:xaHue JTeKIMOHHBIX 3aHATHI 10 JUCHMIINHE

Pasnen 1. TeopeTnueckre OCHOBBI BOJAOIIOATOTOBKH ¥ BOJOOYHCTKH

Tema 1 OCHOBHBIE IOHATHUS U OTIPENCICHUS

Conepxanne TeMbl: Llenu 1 3amauu BOJOOYHUCTKH U BOJOIOATOTOBKH. [I0Ka3aTenu KayecTBa
BoJbl. HopMupoBaHue ypoBHS 3arpsi3HEHUN BOIEL.

Tema 2 OcHOBHBIE 3arpsA3HUTENH BOJBI U UX XaPaKTEPUCTHKA

Conepxanne TeMbl: VICTOYHUKY ¥ BUABI 3arpsS3HEHMUI BOIBL. XapaKTEPHUCTHKA MEXaHHUECKUX
3arpsA3HUTENIeH. XapaKTepUCTUKA XUMHYECKUX 3arPSI3HUTENEH BOIEL.

Tema 3 O630p METOIOB BOJOOYHCTKH U BOAOIOATOTOBKA

Conmepxanne Tembl: Kiaccubukamuss MeTOZOB BOJOOYHMCTKA M BOJOIIOATOTOBKH.
XapakTepUCTUKA OCHOBHBIX (U3MKO-MEXaHWYECKHX METOIOB. XapaKTEePUCTHKA OCHOBHBIX (HU3MKO-
XMMHYECKUX METOIOB.

Pazzen 2. 3aKOHOMEPHOCTH MEXaHHYECKUX U (BH3HIECKIX IIPOIIECCOB

Tema 4 OCHOBBI IPOIIECCOB OCAXKICHHUS

Conepxanue TeMpl: O6TekaHHe IOTOKOM TBEPABIX TeNl. [ MApOIMHAMIKA 3€pPHHUCTBIX CIIOEB

Tema 5 3aKkOHOMEPHOCTH ITPOIECCOB PITBTPOBAHMS

Conepxanme TeMmpl: Puspyeckas CyIMHOCTh mponecca. DHUIBTPOBAHHE CYCIEH3HH IO
NEUCTBUEM Iepenaza AaBiaeHui. [{eHTpobexHoe QuIbTpoBaHUE CYCIIEH3HIA.

Tema 6 3aKOHOMEPHOCTH TEPMHUYECKON U MACCOOOMEHHOM OYMCTKH

Conepxanne TeMbl: OOIIye CBeICHUS O BhITAPMBAHUU U KpUcTau3anud. OOImue cBeeHns
0 IIEPETOHKE U PEKTU(DHUKAIIUH.

Pasgen 3. Anmapats! 1 cOOpyKeHHUS IS QU3UKO-MEXAHUIECKON OYMCTKH

Tema 7 Ilepuunast 00paboTKa CTOYHBIX BOJ

Conepxxanue TeMel: Ycpensenue. [IporexuBanre. Y naneHne KpyIHOIUCIIEPCHBIX IPUMeECEH

Tema 8 AnmapaTsl 1 COOPYKEHUS /IS OTCTAUBAHMUS

Conepxanne Temsl: HasHayeHne U KiaccuUKanus OTCTOMHUKOB. [IepBUYHEIE OTCTOXHUKY.
OTCTOMHUKY [T pa3ieeHus CYyCIICH3Ui 1 OMYIbCHHE. TOHKOCIONHEIE OTCTOMHUKH.

Tema 9 IlenTpobexxHbie ocaauTeIH

Conepxanue TeMbl: I'uaponukionsl. OTcTolHbIe HeHTPHYTH. Tapensuarsie cenapaTopsl.

Tema 10 Anmapats! Ay QUIETPOBAHUA

Conepxanne Tembl: KoHCTpykmms u kiaccubpukauust GmwibTpoB. OUIBTpYIOIIHE
HeHTpudyTH.

Tema 11 AnnapaTsl ¥ yCTaHOBKY JUIS BBIIAPUBAHUS U KPUCTALIH3AINA

Conepxanne Tembl: Kiaccudukamus ¥ DpUHINN OEHCTBUS BHIIAPHBIX — AIINApaToB.
Knaccudukanus 1 OpUHIUN JeHCTBUS KPHCTAIU3aTOpoB. OMHOKOPIyCHBIE X MHOIOKODIIYCHBIE
YCT@HOBKH.

Tema 12 KonoHHBIE anmapats! Ui BOJOIOATOTOBKH U BOJIOOUYHCTKA

Conepxanne temsl: Hacagounsre xonoHHEL Kiaccudukanus u xapakTepUCTHKA HACAIOK U
UX 37eMeHTOB. TapenbyaTsie KOMOHHBL. Kiaccudukarys u xapaKTeprCTHKA TapeIoK.

Tema 13 YcTaHOBKY A7 NEPETOHKH U PEKTH(PUKAIIAH

ConmepxaHue TeMBl: YCTAHOBKH JUIA IIPOCTOM II€PErOHKH. YCTAHOBKH JUIS PEKTH(DUKAIMH
OUHapHBIX CMECEH.

Paznen 4 3akoHOMEpHOCTH (PU3NKO-XUMUYECKUX IIPOIIECCOB

Tema 14 VHTeHCHUKAIVS IPOIIECCOB OCAKICHHUS

Conepxanne TeMbl: MIHepIuOHHOE OcakneHHe 4acThll. [[eHTpoOeKHOe OCaKIEeHNEe YACTHIL.
Koarynsanus u ¢pnokymsmus. @ooramus.

Tema 15 3akoHOMEPHOCTH COPOIIMOHHBIX IIPOIIECCOB

Conepxanne TeMbl: OCHOBHBIE OHSATHS U OIpeieNieHus.. 3aKOHOMEPHOCTA HOHHOTO 0OMEHa.
Krnaccuduxanus u xapakTeprcTHKa HOHUTOB.

Tema 16 3aKk0OHOMEPHOCTH YKUJIKOCTHON SKCTPAKIIMU



Conepxanune Tembl: OCHOBHBIE IIOHATHS U ONpe/ieeHns. PaBHOBECHE B CUCTEME «KHIKOCTh
— JKHUAKOCTBY. [IpOMBIIIIEHHBIE SKCTPareHThl.

Tema 17 OcHOBBI MEMOpaHHBIX ITPOIIECCOB

Coneprxarne Tembl: OCHOBHBIE TOHATHS H OIpefeneHus. Kiaccuduxamus MeMOpaHHBIX
npoueccos. Kiaccudukarms memGpasn.

Tema 18 3axoHOMEpHOCTH MEMOPaHHBIX IIPOIECCOB

Comepxanme Templ: @uspdyeckas CymHOCTH Impornecca. akTopel, BIMSIOMHKE Ha
MeMOpaHHEIE Ipoliecchl. Perenepanus memOpan.

Tema 19 3akoHOMEPHOCTH XHMHYECKUX U OHOXMMUYECKHX IIPOLIECCOB

Conepxanue TeMbl: 3aKOHOMEPHOCTH XHMHYECKUX HEWTpaIu3alMy M oKuciaeHus. OOmme
CBEJCHUS 0 OMOIOTUYIECKOH OYHCTKE.

Pasnen 5. Anmapatsl ¥ COOpy>XeHUs I GU3UKO-XUMHUYECKONR OUHCTKH

Tema 20 Anmapathl ¢ HHTEHCHBHON OYMCTKOM

Coneprxanue TeMBI: Y CTaHOBKH I KOAryJSIuK U GIIoKyysinun. OI0TalHOHHbIE YCTAaHOBKH.

Paznen 4. 3akOHOMEPHOCTH (QU3UKO-XUMHUYECKHX IIPOLIECCOB

Tema 21 AnmapaTs! 11t HOHHOTO 0OMEHa

Conepxanue TeMbl: MoHuUTHBIE QUIBTPEL. TOHOOOMEHHEIE KOJIOHHEL

Tema 22 Anmapatsl A7t KUIKOCTHOM SKCTPaKIMU

Coneprxanne Tembl: Knaccuukanus s5KcTpakTopoB. CMECHTENBHO-0TCTORHEIE SKCTPAKTOPEL.
Konon#sie 3KCTpakToOpEL

Tema 23 AnmapaTsl JUist XAMAYIECKOH OYHCTKH

ConmepxaHue TeMBl: YCTaHOBKH JUIi XHMHYECKONM HENTpanu3amuy. YCTAaHOBKH IS
XMMHYECKOTO OKUCIICHUS.

Tema 24 Anmapatsl 11 a3poOHOH OYHCTKH

Conepxanue TeMbl: bronpynsl. Asporerku. Oxcurenku. buoteHkd. BuoduisTpL

Tema 25 Anmnapartsl 1y aHa3pOOHOH OYHCTKH

Conepxanue TeMbl: CeNTUKTEHKH. [IByXSIpYCHBIE OTCTOMHUKYA. MeTaHTEHKH.

Tema 26 Mem6pannsie anmapatsl. Yacts 1

Conepxanne Templ: Kiaccmbuxanus  memOpaHHBIX — anmaparoB.  AmmapaTel  C
IUIOCKOKaMEPHBIMH (IUIOCKOPaMHBIMHU) 3JIEMEHTaMHU. ATIapaThl ¢ TPYOUYATHIMHU 3JIEMEHTAMH.

Tema 27 Membpannsle anmapatsl. Yacts 2

Conmepxanne TeMpl: AmmapaTbl C pYJIOHHBIMH OJIEMEHTaMH. AMNNapaThl C IIOJIBIMH
BOJIOKHAMH. DJIEKTPOAUATA3aTOPEI.

ConepxxaHue 1a00paTOPHBIX 3aHATHI M0 THCHHILIHHE

Pazgen 1. TeopeTuueckue OCHOBEI BOJOIOATOTOBKH ¥ BOJIOOYHCTKH

Tema 1 OCHOBHBIEC TOHSATHUS U ONpPEACTICHUS

Conepxanue 1a0OpaTOpHBIX 3aHATHH: VIHCTpyKTaX II0 TEXHHKE OE30IacHOCTH.
OsHakoMIeHHE ¢ 1a00paTOPHBIM KYpPCOM JAUCIMILIAHEL

Tema 2 OCHOBHBIE 3arpA3HUTENN BOJBI U UX XapaKTePHUCTHKA

Conepxanue naboparopHbIx 3aHsATHd: JlabopatopHas pabGora 1 «PeXHMBI IBHKEHUS
KHUJIKOCTH

Pazgen 2. 3akoHOMEPHOCTH MEXaHUUYECKHX M (PU3NYECKUX IIPOILIECCOB

Tema 4 OCHOBBI IPOIIECCOB OCAKICHUS

Coneprxanue 1a00paTOPHBIX 3aHATHH: 3amuTa JJabopaTopHOU paboThI 1

TeMa 5 3aKOHOMEPHOCTH IIPOLIECCOB PUIBTPOBAHUS

Conepxanne nabopaTopHbIX 3aHsTui: JlabGoparopHas pabora 2 «[uapaBiudeckue
COIIPOTUBIICHUS»

Paznen 3. Anmapats! u coopy>xeHus st QU3UKO-MEXaHUIECKOH OYMCTKH

Tema 7 IlepBuunas 06paboTKa CTOUYHBIX BOA

Conepxanue 1ab0opaTOpHBIX 3aHATUM: 3amuTa 1abopaTopHOi paboTs! 2

Tema 8 Anmapatsl u COOPYKEHUS IS OTCTaNBAHUS



Conepxanue nabopaTopHbIX 3aHATHIL: JlaGopaTopHas paGoTa 3 «YpasHeHue bepHymm»
Tema 10 Annapats! amst GunsTpoBaHus

Coneprxanue 1ab0paTOPHBIX 3aHATHIL: 3amuTa 1abopaTopHO paGoTHI 3

Tema 11 AnmapaTsl ¥ yCTaHOBKHY JUTS BBIITADHBAHUS ¥ KPUCTAIIA3AINH

Coneprxarune naboparopHerx 3aHaTui: JlaGopatopHas pabora 4 «McmeiTanue pacxomomepa
Tuna Tpyosr Bentypu»

Tema 13 VcTaHOBKY IJIS HEPETOHKY M PEKTHHUKAIIH

Conepxxanue 1ab0paTOPHBIX 3aHATHI: 3anuTa 1abopaTopHoi paGoTs! 4

Paznen 4 3akoHOMEPHOCTH HU3UKO-XUMHUIECKUX IIPOLECCOB

Tema 14 MiHTeHCHDUKAIHS TPOIIECCOB OCAKIECHMS

Conepkanne nabopatopreix 3amaTHil: JlaGoparopHas paGota 5 «M3ydeHme mpomecca
TEIUIONIEPEIaYdm »

Couneprxanue 1ab0paTOPHBIX 3aHATHIL: 3amuTa 1ab0paTOpHOH paboTH 5

Tema 16 3ax0OHOMEPHOCTH JXUIKOCTHON IKCTPAKI[UH

Conepxanme nabopaTopHbIX 3aHsATHI: JlaGopatopHas paGota 6 «M3ydeHne mpomecca
OTCTaWBaHUs CTOYHBIX BOI)

Tema 17 OcHOBBI MEMOpaHHBIX IIPOIIECCOB

Conepxanue 1ab0paTOPHBIX 3aHATHH: 3aIuTa 1ab0opaTopHOM paboTEH 6

Tema 19 3axkOHOMEPHOCTH XUMUYECKHUX U OHMOXMMIUYECKUX IIPOIIECCOB

Coneprxanue nabopaTopHbIX 3aHaTHiL: JlabopaTopHas pabota 7 «/3ydenre HHTEHCUDUKALHH
OTCTaWBaHUsI CTOYHEBIX BOI»

Paspmen 5. Annapats! u COOpyXeHHUS I GU3UKO-XUMUYECKON OYHCTKU

Tema 20 Annapatbl ¢ HHTEHCHBHOMN OYHCTKON

Conepxanue 1a00paTOPHBIX 3aHATHI: 3ainuTa 1abopaTopHOU paboTh! 7

Pasnen 4. 3akoHOMEPHOCTH HU3UKO-XUMUIECKUX IIPOIECCOB

Tema 22 AnmapaTs! 11 )KUIKOCTHOM SKCTPaKIIUA

Conepxanune nabopatopHeIx 3aHsTuii: JlaGopaTopHas paGora 8 «M3yuenme mpomecca
GUIBTPAIK CTOYHBIX BOI»

Tema 23 Anmapatsl Ui XUMHYECKOH OYHCTKA

Conepxxanne 1ab0paTOPHBIX 3aHATHIH: 3amuTa 1ab0paTopHO paboTh! §

Tema 25 AnmapaTs! 1Ji1 aHadpOOHOH OYHUCTKH

Conepxanue mabopaTopHbIX 3aHATHi: JlabopaTtopHas pa6ora 9 «PeKkTH()HUKAIMS CTOYHBIX
BOZI»

Tema 26 MemOpannsbie anmapatsl. Yacts 1

Cozepxanue 1a00paTOPHBIX 3aHATHI: 3ainuTa 1ab0paTopHOi paboTkl 9

5. OOEHOYHBIE CPEACTBA JJISI TEKYIIIETI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAITMH ITO UTOI'AM OCBOEHMU S JUCLUILIAHBI
1 YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOATEJBHON PABOTHI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIb yCIIEeBaeMOCTH

PeiituHr-xkonTpouas Nel
Llenu 1 3a1a4y BOJOOYUCTKH M BOJIOIIOTOTOBKH;
IToxazarenu xauecTBa BOJH;
HopMupoBanue ypoBHs 3arpsi3HEHU BOJIBL,
VicTouHMKY U BUIBI 3aTPSI3HEHUH BOJIBL,
XapaKTepHCTHKA MEXaHUIECKUX 3arpsI3HUTEIEH;
XapakTepuCTUKa XUMUYECKUX 3arPSI3HUTENCH BOIBI;
Krnaccudukanus MeTo0B BOZOOYHUCTKH U BOAOIIOATOTOBKH;
XapaKTepHCTUKA OCHOBHBIX (DM3UKO-MEXaHMUECKUX METOIOB,;

o0 1 O [Th i b B3
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XapaKTepUCTHKA OCHOBHBIX (DU3HKO-XHMHIYECKHAX METOIIOB;
OOTexaHne TOTOKOM TBEPIBIX TEIL;

['anpoavHaMuKa 3epHUCTEIX CIIOEB,

Ousnyeckas CyIHOCTH IpoIecca QUIbTPALHL;
@uibTpoBaHKE CYCIIEH3MH MO/ NEHCTBHEM IIepenana NaBIeHHUI;
LenTpobexHoe HUIBPTPOBaHKE CYCIIEH3MIL;

OOwirie cBeNeHNS O BBITAPUBAHKY U KPUCTAUIH3AIAH,
Obwue cBeeHNS O IEPErOHKE U PEKTH(GUKAIIH;
YcpenHeHne CTOYHBIX BOJ;

IIponexvBanye CTOYHEIX BO;

Y nanenne KpyImHOJUCIIEPCHBIX IPUMECEH;

Hasnavenue u kaccuukanus OTCTORHUKOB;

[TepBrYHBIE OTCTONHUKHY;

OTCTOMHMKY 11 pa3/esieHus CyCIeH3HH 1 OMYJIbCUH;
ToHKOCTIOHHEIE OTCTONHUKY;

'maporuxinonsr,

OrcroitHble neHTpU(YIH;

Tapensuarsie cemaparopsl.

PeliTuar-xoHTpoInL Ne2
Koncrpyknus u xnaccudukanys puisTpos;
@uibTpyIOIHe HeHTPUYTH;
Knaccuduxanus v IpHHIHI TeHCTBYS BHIIAPHBIX AIIapPATOB;
Knaccu¢uxkanus v npuHIII TeHCTBHSA KPACTALTU3ATOPOB;

OI[HOKOPHYCHBIG ¥ MHOT'OKOPITYCHBIC YCTAaHOBKHU IJIA BBIIIAPUBAHUA U KPUCTAJUIA3AlIAU

Hacanounsre xooHHEL;

Knaccudukanus u xapakrepricTika Hacafok U UX JIEMEHTOB;
Tapenpyatbie KOJIOHHEL

Knaccupukanus u xapakTeprCTHKa TapeyokK;

. YCTaHOBKH JUIS IPOCTOM IIEPETOHKHY;

. YCTaHOBKY UL PeKTU(GUKAINY OHHAPHBIX CMECeit;

. IHepLimoHHOE OCaKIeHNe YaCTHI;

. IleHTpOoOEXKHOE OCAXKIEHNE JACTHUII,

- Koarynamus u dokyssiims, npuMeHseMble peareHTsL;

. ®notanus;

. OCHOBHbIE TIOHATHS U ONPEEICHHS COPOIMOHHBIX TIPOLECCOB;
. 3aKOHOMEPHOCTH HOHHOTO 0OMEHa;

. Knaccudukanus u xapakrepucTHKa HOHHTOB;

. OCHOBHBIE OHATHS ¥ ONPEIEICHNS KUIKOCTHON 3KCTPAKIIUH;
. PaBHOBECHE B cHCTEME (KHIKOCTH — JKHIKOCTEY,

. IIpOMBIIIITICHHEIE SKCTPAreHTEL;

- OCHOBHBIE OHATHSA U ONPEIEICHIS MEMOPAHHEIX IIPOLIECCOB;
. Knaccudurkanus meMOpaHHBIX IPOIECCOB;

. Kinaccudukanus mem6pan;

. @u3nYecKas CyIHOCTH IPOIecca MEMOPAHHOTO Pa3ieIeH S,

. OaKTOpEI, BIMAIOMUE Ha MEMOPaHHBIE IIPOLECCEL,

. Perenepanus memGpas.

PeiliTuar-conTpoJs Ne3
3aKOHOMEPHOCTH XMMUYECKUX HEUTPAIH3alliy U OKUCIICHUS,
O61mue cBeeHUs 0 GHOIOrHIECKOH OYHCTKE;

Y CTaHOBKH AT KOATYJISIHHA U QIIOKYIIAINY;



4. ®noTanHOHHEBIE YCTAHOBKHY;

5. HoHutHBIE QUIBTPEL

6. MoHOOOMEHHBIE KOJIOHHEI,

7. Knaccuduxamms sKCTpakTopoB;

8. CMeCHTENEHO-0TCTOMHEIE SKCTPAKTOPSL;
9. KomoHHBIE 3KCTPAKTOPEI;

10. YcTanoBKH IS XUMAYECKOH HEHTpaIH3anuy;
11. YcranoBKY U1 XUMHYIECKOTO OKHCJICHHS;
12. buonpynsr;

13. Asporenku;

14. Oxcutenxku;

15. buorenku;

16. Buodunprpsr;

17. CenTukTeHKY;

18. JIByxsIpycHBIE OTCTOMHUKH,

19. MeranTenxku;

20. Knaccuduxanmus MeMOpaHHbIX alIapaTos;
21. Anmapartsl ¢ INIOCKOKaMEPHBIMH (III0CKOpPaMHBIMHM) 3JIEMEHTAM,
22. AnmapaTsl ¢ TpyOYaTHIME 3/IEMEHTAMY;
23. Anapatsl ¢ pyJIOHHBIME 3IEMEHTAMU;

24. Anmapartsl ¢ OJIBIMA BOJIOKHAMH,

25. DNeKTPOAUATU3ATODEI.

5.2. IIpoMeskyTOUHAS ATTECTALMS 110 HTOraM OCBOEHHS AHCIMILIHHBI
Bompoce! 17151 IOArOTOBKY K 3a49eTy ¢ OLEHKO

Ienu v 3ama4u BOXOOYHUCTKH U BOJOIOITOTOBKH;
IToxa3arenmy ka4ecTBa BOMBL;
Hopmuposanne ypoBHs 3arpsasHeHuii BOgsL;
VcTounyky 1 BUIBI 3arpsA3HEHHUH BOIBL;
XapaKkTepHCTHKA MEXaHUYECKHX 3aTPSI3HUTEINEN;
XapaKkTepHCTHKA XHMUYECKUX 3arPSI3HUTENCH BOJIBL;
Krnaccudukanus MeTonoB BOJOOUHCTKE U BOZOIOATOTOBKH;
XapaKTepUCTHKA OCHOBHBIX (PU3HKO-MEXAHMIECKHX METO/IOB;
XapaKTeprCTUKA OCHOBHBIX (PU3HKO-XMMHYECKHX METOMIOB;

10. O6TexaHIe MOTOKOM TBEP/BIX TEI;

11. 'maponuHaAMuUKa 3€pHUCTBIX CIIOEB;

12. ®usuyeckas cymHOCTS Ipouecca GUIbTPALHY;

13. QuinbTpoBaHKE CyCIIeH3UH 10 JEHCTBHEM Meperana JlaBIICHU;

14. llentpobexHOE DUIBTPOBAHKE CYCIIEH3HIL;

15. O6mme cBeneHNs 0 BEIIADUBAHUY B KPHCTAIH3AIIHK;

16. OBume cBeneHN O IEPEroHKe U PeKTU(DHKAINL;

17. YcpenHeHue CTOYHBIX BOJ,

18. IIponexxrBanme CTOYHBIX BOJ;

19. Vnanenue xpynHoqucriepCHBIX IpHMecei;

20. Hasnavenue u xaccuduKanys OTCTONHIKOB;

21. IlepBuuHBIe OTCTOMHUKHY;

22. OTCTOMHMKY IS pa3feNieHUsl CYCTIEH3HH | SMY/IbCHIL;

23. TOHKOCTIOMHEIE OTCTOMHUKY;

24. 'uIpOIUKIIOHEI,

25. Orcroitasre nenTpudyry;

26. TapenpyaThle cenmapaTopsl;

27. Konerpyknus u ki1accudukaims QuibTpos;
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28. @uibTpyromye UEHTPHDYTH;
29. Knaccuukanuus ¥ IpHHINIT IeHCTBUS BBITIAPHEBIX alllapaTos;
30. Knaccubukanys u npuHIUL TedCcTBHS KpPHCTa/UI3aTOPOB;

31. OnHOKOPITyCHBIE X MHOTOKOPITYCHBIEC YCTAHOBKHY JULS BBIITAPUBAHUS U KPUCTAIIM3ALUN

32. Hacano4Hsle KOJIOHHEL,

33. Knmaccudukarius 1 XapakTepHCTHKA HACATOK U HX JJIEMEHTOB;
34. Tapenp4aThbie KOJIOHHEL,

35. Knaccuuranus 1 xapakTeprCTHKA TapeiokK;

36. YCTaHOBKHM 115 IPOCTOH TIEPErOHKH;

37. YCTaHOBKH 115 peKTH(UKALHHA OMHapHBIX CMecel;

38. lHepIHOHHOE OCaXKIEeHHE YaCTHIL,

39. IlenTpobexHOE OcakaeHme YaCTHII,

40. Koarynammst 1 QUIoKy SIS, IpHMEHSIEMbIE pEareHTEl;

41. ®naoranus;

42. OCHOBHBIE MOHSATHS U ONPE/IENEHHS COPOLIOHHBIX IIPOIIECCOB;
43. 3aKOHOMEPHOCTH HOHHOTO 0OMEHa;

44. Knaccuuxanus 1 XapakTepiCTHKa HOHHTOB;

45. OCHOBHBIE IIOHSTHS M ONIPENETICHHS KAIKOCTHON SKCTpPaKIUH;
46. PaBHOBeCHE B CHCTEME «KUIKOCTD — XKHIKOCTE;

47. [IpoMBINITCHHbIE SKCTPATreHTH;

48. OCHOBHbIE MOHATHS ¥ OIPEEIEHNs MEMOPAHHBIX IPOIIECCOB;
49. Knaccuduxanus MeMOpaHHBIX IIPOLIECCOB;

50. Knaccudukanus meMOpaH;

51. Gu3nyeckas CyMHOCTH POLECca MeMOPAHHOTO paseeHus;
52. QaxTopBl, BIMIOMKE Ha MEMOPAHHEIE IPOLIECCHL,

53. Perenepanust meM6pan;

54. 3aKOHOMEPHOCTH XMMHYECKAX HEUTPATH3AIHH i OKACIICHHS;
55. O6mue cBeneHus 0 OUOTOTHIECKOM OYHCTKE;

56. YCTaHOBKH IIS KOAryJISAIAA U (QIIOKYJIAIIHH;

57. OIOTanUOHHBIE YCTAHOBKH;

58. MoHuTHBIE QUIBTPEL;

59. NoHOOOMEHHbIE KOJIOHHBI,

60. Knaccuduxanust 3KCTpaKTopoB;

61. CMecHuTENBHO-0TCTOMHbIE SKCTPAKTOPEL;

62. KoloHHBIE 9KCTPAKTOPEI;

63. YCTaHOBKH IUI XUMUYECKON HEHTpann3aluy;

64. YCTaHOBKH JUIS1 XUMUYIECKOTO OKHCIICHUSL,

65. buonpyer;

66. A3poTeHKH;

67. OKCUTEHKHY;

68. buorenkuy;

69. bBuodunbTpsL;

70. CenTHKTEHKH;

71. IByXsIpyCHBIE OTCTOMHUKH;

72. MeTaHTEHKY;

73. Knaccuduxkanus MeMOpaHHBIX alapaTos;

74. Atmapatsl ¢ IIIOCKOKaMepHBIMH (IIOCKOPAMHBIMH) JIEMEHTAMH,
75. Anmnapartsl ¢ TpyO4YaThIME DJIEMEHTAMH;

76. Aninapats! ¢ pyJIOHHBEIMH 3JIEMEHTAMU;

77. Anmapartsl ¢ IOJIBIME BOJIOKHAMH,

78. DNeKTpOAHATU3aTOPEI.
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5.3. CamocTosiTebHas paboTa oGyuaromerocs.

CamocTosTenbHas paboTa CTYIEHTOB 3aKIIOUAETCS B CAMOCTOSTENEHOM H3yYEHHU BOIIPOCOB,
BXOJIIIMX B COCTaB TEOPETHYECKOTO Kypca JUCIHILIMHEL, NMOATOTOBKE K BBIIOIHEHUIO H 3aIIuTe
11ab0paTopHEIX paboT, 06paboTKe OSKCIICPHMEHTANBHBIX IAHHBIX, & TAK)XE B OATOTOBKE K TEKYIIEMY
KOHTPOJIIO 3HAaHWH U IIPOMEKYTOYHEIM aTTECTAIIHSIM.

CamocrosTensHas paGoTa CTYIEHTOB 0GecHedrBaeTes y4eOHOH NHTepaTypoll, HOCTYmHON B
6ubnuoTeKe ¥ 3IEKTPOHHBIM 3a1e Bil'V, HHuTepreT-pecypcamu, a Takxke y4eGHO-METOIHICCKAMM
KOMILICKCaMH, NOCTYIIHBIMH Ha Kadenpe « XMMUYeCKHe TEXHOIOTHI.

QOHJl  OLEHOYHBIX  MAaTEpPHAIIOB (®OM) s  mUpoBeNEHHS — ATTeCTalHu YPOBHS

CHOPMHPOBAHHOCTH KOMIIETEHIHH OOYYarOIMXCs 110 JUCIUILTHHE O(QOPMIISETCS OTHETbHBIM
JIOKYMEHTOM.

6. YY4EBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

JACHUILINHBI
6.1. KanrooGecneyeHHocTh
Hanmernosanue nmurepatypsl: aBTop, HasBaHue, BUI T'on KHHUI'OOBECIIEYEHHOCTb
U3IaHNA, U31aTEILCTBO H3IaHuA

Hanuuue B anexTporHom katanore DBC

OcHoBHas nuTeparypa

1. Keenogonros B.C., BononoArotoska u BogooTBeieHHE, 2020 https://znanium.com/catalog/document?id=3
€0. mocobue, UHOPA M 56245

2. Beroukun A.T"., Tapanuesa K.P., Beromkun AT, 2019 https://znanium.com/catalog/document?id=3

TexHomnorus 3amuTs! OKpysKaromeit cpes (Teopetnueckue 67653

OCHOBBI), yuebHOe nocobue, UTHOPA-M

3. Tapanuesa K.P., Tapanues K.B., ITpoueccs! u anrnaparsl 2019 https://znanium.com/catalog/document?id=3

XMMHYECKOH TEXHOJIOTHH B TEXHUKE 3aLUThI OKPYKAFOIIE 67311

cpenpl, yueb. mocobue, UTHOPA-M

4. Kapmanos A.IL., [Tonuna W.H., TeXHONOTHSA OYHCTKH 2018 https://e.lanbook.com/book/108688

CTOYHBIX BOJ, y4eb.nocobue, Mudpa-Unskenepus

5. Hukudopos A.®., Kyreprun A.C., Jlunysos U.H., 2017 https://znanium.com/catalog/document?id=3

DH3MKO-XUMHUYECKHE OCHOBBI IIPOLECCOB OYHCTKH BOMBL, 04193

e6. mocobue, OnuHTa, M34-Bo Vpan. yH-Ta

HOHOHHHTCHLHaﬂ JUTEpaTypa

1. Crony6oBuy FO.J1., Boiitos E.JI., L[s16a A.A., OuncTka 2021 https://www.studentlibrary.ru/ru/book/ISBN9

1 yTUJIW3aLKs IOBEPXHOCTHEIX CTOYHBIX BOJ, y4eOHOE 785432303639.html

n3nanue, ACB

2. Yynnosckuit C.M., ViydmeHue kauecTsa IIPUPOTHBIX 2018 https://www.studentlibrary.ru/ru/book/ISBN9
Boz, yue6. nocobue, MHbpa-Umkenepus 785972901647 .html

3. InckyHos B.M., Mypatos O.3., Bononoarotoska, yue6. 2016 https://znanium.com/catalog/document?id=1
noco6ue, ML PUOP, HULl MTHOPA-M 09736

4. @upcosa JLIO., CHCTEMEI 3aluThbI Cpe/Ibl OGUTAHML. 2013 http://znanium.com/catalog.php?bookinfo=3
CxeMbl, COOpY>KEHHS ¥ alnaparhl [T OYHCTKH Fa30BbIX 67411

BBLIOPOCOB U CTOYHBIX BOJ, yueb. nocobue, opym: HUL]

Hudpa-M

5. Berouwkun A.T., TIpomeccs! U anmnapaThl 3alIUThI 2012 https://www.studentlibrary.ru/ru/book/ISBN9
OKpyXaroluel cpesibl, yueOGHoe nocobue 11s By30B, AGpuc 785437200322 .html

6.2. Ilepnoanyeckue n3ganns

1. Bona u sxonorus: npoGiems! u pemrenus, 3A0 «BomonpoekT-I HITpOKOMMYHBOIOKAHAT Y,
r. Carkr-IletepOypr;

2. DKOJIOTHS ¥ IPOMBIILIEHHOCTS Poccuu, 000 «KanBucy, r. Mocksa;

3. OKONIOrKs IPOMBIILIEHHOT0 IPOK3BoacTRa, OI'VII «BUMMWy», r. Mockaa;

4. OxpaHa OKpy>KaroIllet Cpeibl ¥ IPHpPOIoIoNb30Banue, OO0 "IlenTp obecnieueHus
9KOJIOrH4ecKoro KouTpoysa", r. Cankr-IlerepOypr;




6.3. UnTepHeT-pecypesI

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHIE JAUCHUITINHBI

JU1s peanu3anyy JaHHON MHCHUILTHHET HMEIOTCS CIICIHATIEHBIC [IOMEMIEHHUS IS IPOBEICHUS
SaHATHH JICKIHOHHOTO THIA C HATHYHEM MyIbTHMEIHHHEIX cpexncts. JlaboparopHele paGoThI
TPOBOATCSA B CHCLUATM3HPOBAHHOK J1abopaTopum IO mponeccaM u amnmaparaM XHMHYECKOH
TEXHOJIOTHH.

Ilepeyensr HCHONB3yeMOro JUIEH3HOHHOIO IIporpaMMHOro obecmneyenus Windows 7
Microsoft Open License 62857078; MS Office 2010 Microsoft Open License 65902316.



7
S
Pabouyro nporpammy cocrasun [Tuxanos E.C.. nonent xad. XT /, ’/y/{

(®HO, nomxHOCTS, nopﬁ'i&cs)
Penensent e ‘? /’x“/ﬂ
(mpencrasutens pabotonarens) 000 «AnbhacHcTeMBbLy, TeH. mupekTop. Ilotamos JLA. | éZé

(mMecTo paboTsl, nomkHOCTE, PUO, N anu b)
IIporpamma paccMoTpena u onobpeHa Ha 3acefaHuy kapenper XT _,
IIpotoxon Ne /0 or 2108 202{ rona %
3aBenyromuii kadeapoii [laros FO.T. <, o

(®HO, moanuce) & / Eer?™"

Paboyas nporpamma paccmotpena u ono6pera '
Ha 3acelaHuK y4eOHO-METOAMIECKOM Komuccuu Hanpasnerus 04.03.01 «Xumusiy.
[Tporokon Ne 70 OT _24.06-207/ TOHa
IIpencenarens komuccuu Kyxtun B.A., 3aB.Kadeapoil XuMun AY firg 7

(®HO, nomKHOCTS, MOATHCH) 4



JIUCT IIEPEYTBEPKIEHUS
PABOYEN ITPOI'PAMMBI AUCIHUATLIUHBI

Paboyas nporpamma omo6pena ma 20 2L 12013 Y4EOHBIH rona
ot 306 1092 rona

ITpoToxoin 3acenanus xadenpsr No_ 14/

3aBenyrommuii kadenpo

T ﬂ'/w%/ééz/a Y24

Paboyas nporpamma ono6pera na 20 /20 y4eOHBIi rona
IIporokon 3acenanus xabenpsr No oT roaa
3aBenyromuit kadenpoit

Paboyas mporpamma onobpena na 20 /20 y4eOHBIH roga
IIpotoxon 3acenanms xapenpsr No oT roja

3asenyromuit kadenpoi




