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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[IporpamMmy IUCHMIUTHBI pa3padoTai(a)(1): CTapIlInid HayYHBIA COTPYIHUK, 1.H. (noueHTt) 3sepesa D.P. (HUJI Cunre3
(pusronornuecky aKTUBHBIX BEIECTB, XUMUUecKUid MHCTUTYT M. A.M. Bytneposa), ERZvereva@kpfu.ru ; nouenr, k.H. Minsun

A.B. (Kadenpa BEICOKOMONEKYJIAPHBIX U 2JIEMEHTOOPraHUUECKUX COeAUHEHNH, XUMHUYecKuil UHCTUTYT UM. A.M. Bytieposa),
Antonilin. 1989 @mail.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH aHaJIM3UPOBATh, MHTEPIIPETUPOBATh M 0000IIATh PE3YJIbTAThl SKCIIEPUMEHTATBHBIX

11 PaCYETHO-TEOPETHYECKHUX Pad0T XMMUYECKOH HAIPaBIeHHOCTH

OIIK-2 CriocoOeH IPOBOJNUTh XUMUYECKHUI SKCIIEPUMEHT C UCTIOIb30BaHUEM COBPEMEHHOTO
000pynOBaHMs, COOMOAAst HOPMBI TEXHUKH O€30MacHOCTH

OIIK-4 CriocoOeH TIaHUPOBaTh padOThl XMMUUECKOM HANPaBJIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATH MTOTyYSHHBIE PE3YJIBTATHI C UCIIOJIB30BAHUEM TEOPETHIECKUX 3HAHUI 1
[PAKTUYECKHUX HABBIKOB PEIICHHS MATEMATHIECKUX 1 (PU3MUYECKUX 33124

OIIK-6 CriocoOeH IpeCTaBIIATh pe3yJIbTaThl TPOheCCHOHAIBHON JEesITEIbHOCTU B YCTHOHM U
MICbMEHHOH (pOpMe B COOTBETCTBUYM C HOPMaMHM M NIPaBUJIAMHU, IIPUHATHIMU B
npoecCUOHaIbHOM COO0LIeCTBE

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
IoyokeH 3HATh:

OCHOBHBIE 3aKOHBI I METO/IBI [IEpEX0/ia OT JIAOOPATOPHBIX UCCIIENOBAHUI K PealbHOMY ITPOU3BOJICTBY; (PU3NKO-XUMUYECKHE
OCHOBBI ITPOTEKAHUS XUMHWYECKUX peaKuHﬁ, NpeaonpeacAIue yCJIoBUA UX l'IpOMbIIJ.U[eHHOﬁ peamm3anuu: XUMUYECKYIO
TEepMOJIMHAMUKY, MUKPO- U MaKPOKHHETHUKY, TEOPETUUECKUE U MPAKTHUYECKUE aCTIeKThl KATAIMTHUYECKUX MPOLIECCOB;
TNPUHLIMIIBI OPTaHU3allMN U TEXHOJIOTUYECKUE CXEMBI ITPOU3BOACTBA HaI/IGOJ'[CC BAXXHBIX HEOPraHNYE€CKNUX N OPraHNnYECKUX
MPOLYKTOB: aMMHUaKa, CEPHOM, a30THOM U (poChOPHOI KUCIOT, HE(PTENPOLYKTOB, ITOJIUMEPOB;

HoykeH ymeTh:

OPUEHTHUPOBATLCA B BOIIPOCAX (1)I/I3I/I'~16CKOFO 1 MATEMATUYECKOTI0 MOJACIMPOBAHNM A, 3HATh OCHOBBI TCOPUN HO,HO6I/IH n
COCTAaBJIEHMA Ha UX OCHOBE KPUTEPUAIbHBIX ypaBHeHHfI.

JlomxeH BIafeTh:

TEOPETUICCKUMU 3HAHUAMU 00 OCHOBHBIX COCTABJIAIOIINUX XUMUKO-TEXHOJOIMYECKOI'0 Mpouecca U uX B3auMOCBA3U: CbIPbE,
QHEPIrusd, XUMUYECKUEC, MEXaHUYCCKHUEC, THAPOMEXAaHUIECKUE, TCIUIOBBIC U MaccooOMEHHbIE MMpOHECChl; OCHOBAMM
COCTABJICHUA MATCPUAJIBHOI'O U SHEPIETUICCKOIo 6a_HaHCOB, pacueTa XUMHUYCCKUX PEAKTOPOB U peKTI/I(l)I/IKaL[I/IOHHbIX
KOJIOHH.

JIOIDKGH AE€MOHCTPUPOBATDb CIIOCOOHOCTh Y TOTOBHOCTb:

pa361/1paT1>csl B TEOPETUYECKUX MTOAXOHAX, JIEKAIIUX B OCHOBE CO3AaHUA TEXHOJIOTUYECKUX CXEM IS MOJTYYEHUA IPOAYKTOB
KPYITHOTOHHAaXHOI'O XUMHUYECKOT'O ITPOU3BOACTBA, MOJIb3YACHh IIPUHIMUIIAMU, JIEKAIMNUMU B OCHOBE CUHTE3a OPraHNYECKUX U
HEOPraHN4YeCKUX BEIIECTB, IPOCKTUPOBATH HA YPOBHE OJIOK-CXEMBI TEXHOJIOTHYECKHE IIPOLECCHI MOJTy4YE€HNU A HOBBIX BENIIECTB
C IIPAKTUYECKU ITOJIE3HBIMU CBOMCTBaAMU

2. Mecrto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hannaast qucnuruiHa (MOAYJb) BKModeHa B paszaen "B1.0.17 ducnurumast (MOxysm)" 0CHOBHOH MPOodecCHOHANBHON
obpazosatenbHol nporpammsl 04.05.01 "®yHgameHTabHASI U TPUKJIaAHast xumust (PyHIaMeHTATIbHASI XUMUSL: MATePUAITbI
Oyayiero)" u oTHocuTcs K obOsi3arenbHoi yactu OITOIT BO.

OcBauBaercs Ha 3, 4 Kypcax B 6, 7 cemMecTpax.

SAEKTPOHHBH
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3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pPa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy oOyvaromuxcst

OO61m1ast TPyIOEMKOCTh AUCIUTUTMHBI COCTABIIsAET 7 3a4eTHHIX(bie) euHuIl(bl) Ha 252 Jaca(oB).

KonraktHast padota - 178 yaca(oB), B ToM uucie Jiekimu - 60 yaca(oB), pakTHUeCKue 3aHATHs - 54 yaca(oB), 1abopaTtopHbie
padoTsl - 64 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - 0 yaca(oB).

CamocTrositenbHass padoTa - 38 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJIST TUCIUIUTIHBL: 9K3aMeH B 6 cemecTpe; 3a4eT B 7 ceMecTpe.

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuununnb: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCKHe |TOPHbIE |TOpHbIe | Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. Tema 1. TTpeamer xumudeckoit rexnosnoruu (XT), 6 2 0 0 0 0 0 1
€€ OCHOBHbBIE Pa3Jieibl
Tema 2. XUMHKO-TEXHOJIOTHUYECKHI TTPOIIECC
2. ((XTII) kak LeHTpaIbHOE MOHATHE Kypca 6 4 0 0 0 0 0 1
3 Tema 3. Cripbe XMMUYECKOW TPOMBIIIEHHOCTH. 6 > 0 4 0 0 0 1
4. Tema 4. DHepreTuka XUMHUIECKON 6 > 0 > 0 0 0 1
[IPOMBIIIUICHHOCTH.
5 Tema 5. PUBNKO-XUMHUYECKHE OCHOBBI XIMAYECKOM 6 4 0 4 0 0 0 2
TEXHOJIOTHU:
6. Tema 6. Katanus B XUMIYeCKOH ITPOMBIIIUICHHOCTH 6 5 0 0 0 0 0 >
Tema 7. MoaenupoBaHue
7 |XMMHKO-TEXHONIOTYECKHX MPOLECCOB. Teopus 6 6 0 0 0 0 0 2
nono6ust. KpurepuaibHble ypaBHEHUS.
g Tema 8. 'mnpoMexaHnyeckue npoLecch, OCHOBHbIE 6 6 0 4 0 0 0 1
3aKOHBI THPABIKU.
9. [Tema 9. TeroBble MPOLIECCHI. 6 4 0 2 0 0 0 2
10.|Tema 10. MaccooOMeHHbIe MPOIIECCHI. 6 4 0 2 0 0 0 1
Tema 11. OcHOBHbIE anmapaThl XUMHYECKHUX
11. |mpou3BOACTB, pacyeT XUMUYECKUX PEAKTOPOB. 6 2 0 6 0 0 0 1
Tema 12. OcHOBB OpraHM3alUi XUMHUYECKUX
12. |mponsBoacTs [Ipon3BoACTBO CEpHOI KHUCIOTHI 6 2 0 0 0 0 0 1
Tema 13. TexHosorus cBsi3aHHOTO a30Ta CHHTE3
13. Jammuaka. CunTe3 MoueBUHBI. [Ipon3BoacTBO 6 4 0 0 0 0 0 0
a30THOU KUCIIOTHI
14. Tema 14. ITpoussoacteo docdopa u dpocdopHOr 6 > 0 0 0 0 0 1
KHCJIOT
15. Tema 15. Texnonorus coseit U ynoopeHui 6 > 0 > 0 0 0 0
SAEKTPOHHBIH
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 16. [TpoMBbIIUIEHHBIA OPraHUYECKUI CUHTES,
ero pazeutue u 3HaueHue. CripbeBasi 6aza u
16 UCXOfIHBIe BelecTBa [Ipon3BoCTBO MaparHOBBIX 6 4 0 4 0 0 0 1
*[yrneBogoponos [IponsBoacTBo HenpeaeabHbIX
YIJIEBOAOPOJIOB
Tema 17. [Ipou3BoACTBO KUCIOPOICOAEPKAILIMX
17. |oprann4eckux coeqUHEHHUI 6 4 0 0 0 0 0 0
18. Tema 18. IepepaboTka apoMaTUUeCKUX 6 4 0 0 0 0 0 0
YIJIEBOAOPOIOB.
Tema 20. IPAKTUKYM 10 XUMNYECKOU
20. [TEXHOJIOI'MU BBogHoe 3aHsATHE. 7 0 0 2 0 4 0 0
Tema 21. AHanH3 ra3oBoil CMecH Ha
21 razoananu3atope cuctems! [ XI1-3M. 7 0 0 0 0 4 0 0
Tema 22. Onpepenenue yriepoaa B UyryHax U
22. |cTaysax ra3000bEMHBIM METOIOM. 7 0 0 2 0 4 0 2
3. Tema 23. AHaIM3 KUPOB M PACTUTENBHBIX Macel. 7 0 0 > 0 4 0 2
24. Tema 24. MeToas! U3MEpEeHUs U peryIMpoBaHus 7 0 0 2 0 4 0 2
TEMITEPATY PhI
25.|Tema 25. AHanu3 BOIHI. 7 0 0 2 0 4 0 2
2. Tema 26. Ymsrdenve Boabl HOHOOOMEHHBIM 7 0 0 0 0 4 0 0
METO/IOM.
Tema 27. ®paxipioHnpoBaHue HePpTH,
27. lonpeneneHre ONTUIECKUX XapaKTEPUCTUK 7 0 0 2 0 4 0 0
3. Tema 28. Onpenenenue coaepxkaHusi BoAbl B HepTu 7 0 0 2 0 4 0 0
1 He(pTenpoayKTax.
29, Tema 29. Temnepatypa BCOBIIIKYA 1 TEMIIEpaTypa 7 0 0 > 0 4 0 1
BOCITAMEHEHUS
30. Tema 30. Onpenenerue MIOTHOCTU 7 0 0 2 0 4 0 2
He(pTENPOAYKTOB.
31.[Tema 31. Onpenenenue BA3KOCTU 7 0 0 2 0 4 0 1
30, Tewma 32. OHpe,E{,eJIeHI/Ie IpYIIOBOro cOcTaBa 7 0 0 2 0 4 0 1
OeH31Ha NPSIMOU TOHKH
Tema 33. Onpenesennie copepkaHus CyIb(hUIHON
33. [ceppl O NOTJIOLIEHUIO HOIHBIX KOMIUIEKCOB. 7 0 0 0 0 4 0 1
34, Tema 34. Onpenenenue conepxkanust acaabTeHOB 7 0 0 0 0 4 0 1
35, geMa 35. BsA3KOCTh U (pUIIBTPYEMOCTh [JIMHUCTBIX 7 0 0 0 0 4 0 2
YPOBHIX PacTBOPOB
36. Tema 36. Cemunap IlepepadoTka HedTH 1 7 0 0 ) 0 0 0 3
HepTEeNpOAyKTOB
Toro 60 0 54 0 64 0 38
4.2 Cogep:kanne JTUCHUAILIHHBI (MO yJIs1)
Tema 1. llpeamet xumuueckoil Texnoaoruu (XT), ee ocHOBHbIE pa3iebl
O PAEKTPOHHBIH
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[penMeT XMMHYECKOM TEXHOJIOTHH, €€ OCHOBHbIE Pa3leJibl, 3aKOHOMEPHOCTH U METO/Ibl. XUMUYECKask TEXHOIOT U, -
BaKHeWIIas 00JIacTh 3HAHUI U MPAKTUYECKOH esiTeibHOCTH. CTpOEHHE YHUBEPCUTETCKOTO Kypca XMMUYECKOH TeXHOJIOTHH.
Uneonorust nepexopa ot 1a00PaTOPHOTO CUHTE3a B KOJIOE K MPOMBIILIEHHOMY IPOM3BOJCTBY B PEAKTOpE.

Tema 2. Xumuko-texnojorudeckuii npouecc (XTII) kak meHTpaIbHOE MOHATHE Kypca

XHUMHUKO-TEXHOJIOTHYECKUI MPONECC KaK NEHTPAJIbHOE MOHATHE KYpPCa, €0 OCHOBHBIE COCTABJIAIOIINE: XUMHWYCCKHUE,
MEXaHUYECKUE, THIPOMEXAHNYECKUE, TCIIJIOBLIC U MacCOOOMEHHbIE ITPOLIECCHI. OHpeIICJ'ICHI/Ie XUMHUKO-TEXHOJIOTMYECKOT'O
Iporecca U €ro OCHOBHBIX COCTABJIAIOIINX. Ilonsitue o J'[I/IMI/ITI/IpyIOH_ICﬁ CTagur U NNpUHIUIIAX YIIPaBJICHUSA
XUMHKO-TEXHOJIOTUYECKUM ITPOLIECCOM .

Tema 3. Coipbe XUMHY€CKOI NP OMBIIIJIEHHOCTH.

ChrIpbe XUMUYECKOH MTPOMBIILIEHHOCTH. OCHOBHBIE BU/IBI U ICTOUHUKU CBIPbs. Kiaccudukanus BUIOB ChIpbsl MO
MIPOUCXO3K/JIEHHUIO, COCTaBY U arperaTHOMY COCTOSIHMIO. VICTOYHMKY MUHEPAJIbHOTO ChIpbsl. VIcronb30BaHue BTOPCHIPbs. MeTombl
HOJTOTOBKU U o0OTraiieHus chipbs. [IpuHIMIb pecypcocOeperaommx TEXHOJIOTHI U BTOPHYHOTO MCIIOIb30BAHUS ChIPbs

Tema 4. DHepreTuka XuMnyecKoi NP OMbIILJIEHHO CTH.

SHepFeTI/IKa XAMUYECKOU MPOMBIINIIEHHOCTH. OCHOBHbIE BUIbl U UICTOYHUKU IHEPI'UU, UX KJ'IaCCI/ICbI/IKaL[I/Iﬂ. HepCHCKTI/IBbI
PasBUTUA UCTOYHHUKOB DHCPIUH. HpI/IHL[I/IHbI SHCpFOC6CpCFaK)H_lI/IX TEXHOJIOTUH 1 BTOPHUYHOI'O UCIIOJIb30BAHUSA SHCPIUM.
COﬂHe‘{HaH, BOAOpOAHAA SHEPIE€TUKA. Bo300HOB/ISIEMBIE U HEBO30OHOBJIIEMBIE HCTOUHUKH OHEPIruu.

Tema 5. Pu3uko-xuMH4YeCKIe 0CHOBbI XHMHY€CKOM TeXHOJOTHH:

DU3NKO-XUMUYECKUE OCHOBBI XMMHUECKON TEXHOJIOTUU: XUMHUECKAST TCPMOJUHAMMKA, a TAKIKE MUKPO- U MAKPOKWHETHUKA.
OCHOBHBIE 3aKOHBI XUMHAYECKOMH TEPMOJANHAMUKHN, MUKPO- U MAKPOKUHETUKHU, OIIPEACIAIONNE HAIIPABJIECHUE U CKOPOCTh
XUMHKO-TEXHOJIOTUYECKUX ITPOLICCCOB. CocraBieHue MaTCpI/IaIILHOFO 1 SHEPreTu4eCcKoro OataHca.

Tema 6. KaTanm3 B XUMI4eCKOil P OMBIIIJIEHHO CTH

Katanms B XuMHuecKoi MpOMBIIITIeHHOCTH. [IpuHIINIIB! efiCTBIS KaTaan3aTopoB. VX BakHEHIMe XapaKTepUCTUKY:
MIPOU3BOUTEBHOCT (AKTHBHOCTD), CEJIEKTUBHOCTb, OKUAAEMBIN CPOK CITyXKObI U T.1. COCTaB M OCHOBHBIE METOIbI
MIPUTOTOBJIEHHUS KaTalmu3aTopoB. KartanuszaTophl Ha OCHOBE MPHUPOJIHOIO MUHEPAIBHOTO CHIPbS, HATIPUMEP: OOKCUTBI, LIEOTUTHL.

Tema 7. MoaejiHpoBaHue XHMHKO-TEXHOJIOIHY€eCKUX npoueccoB. Teopus nogoous. KpurepuaabHbie ypaBHeHHs.

MopenupoBaHue XMMHKO-TEXHOJIOTHUECKUX mporieccoB. Teopus monodusi. Kpurepuanbhele ypaBHeHus. dusuueckoe u
MaTeMaTU4ecKoe MOJIEIMPOBaHUE XMMHUKO-TEXHOJIOTMUECKHX TporieccoB. Teopembl o1o0us. [IpuHIMIIBL cocTaBIeHUs
KpUTEpHAIbHBIX YpaBHeHU. OCHOBHbIE KPUTEPUH TT0J00Ms1, KPUTEPUH TI0J100UsI B THAPO- U ra30JMHAMUKE.

Tema 8. FunpOMexaaneCKne npoueccbl, OCHOBHbIE€ 3aKOHbI T'HAP aBJUKH.

I'mapomexaHnyeckre NpoLecchl, OCHOBHBIE 3aKOHBI THAPABINKH. OCHOBBI THAPOCTATUKY, cCUCTeMa JuddepeHInaIbHbIX
ypaBHeHui1 Diiepa. ['uapoarHamiika: ypapHeHue Jiliepa U ypasHeHue HaBbe-CTokca, 3akoH (ypaBHeHue) bepHynmm u ero
NpUMeHeHNe. ANnapaThl XUMUUYECKUX TPOM3BOJCTB, UCTIONIb3YEMBIE AJIS1 IPOBEAECHNS TMIPOMEXaHIUECKHX ITPOLIECCOB.

Tema 9. TennoBeie nponeccel.

TemtoBrie IMpOLECChl B XUMUYECKOIN TeXHOJOrur. OCHOBBI TeIJIonepeaavu. MexaHn3MbI TEeIJIonepeaaviun: TCIJIONNPOBOAHOCTD,
KOHBEKTHUBHBIN TCHJIOO6MCH, TEIJIOBOC U3JTYyUCHUEC. 3akoH OXJIAXKACHU A Hriorona. Pexxumel TGHHOO6MCHa, OCHOBHBIC THIIBI
TEIIO0OMEHHBIX arraparos, HanOoJiee HIUPOKO UCTIOJIb3YEMBIE B XUMUKO-TEXHOJIOTMYCCKOM ITpOHECce.

Tema 10. Maccoo6MeHHBIE TPOECCHI.

MaccooOmeHHbIe rporiecchl. OCHOBbI MaccooOMeHa. MaccooOMeHHBIE MPOLIECChl B XMMUUECKOW TEXHOJIOTUH: COPOLMsI U
pextudukanys. OCHOBHbIE amIapaThl OCYIIECTBICHNS MACCOOOMEHHBIX IPOLIECCOB. PacueT pekTH(PHUKAIMOHHBIX KOJIOHH.
I'padpuueckoe onpejeseHre YKcia TEOPETUIECKUX TAPEJIOK JUIsl MPOIIeCcoB pekTrdukaimu no merogy Mak-Ka6a u Tuste.
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Tema 11. OcHoOBHBIE anmapaThl XHMIY€eCKHX MPONU3BO/ICTB, PacyeT XHMHYECKHX PeaKTOPOB.

OcHOBHbIE anmapaThl XUMUYECKUX IPOM3BOACTB, pacyeT XUMUUYECKUX PeakTOpoB. THITbI XMMHUUYECKUX alapaToB U PEaKTOPOB.
PeakTops! eproInueckoro 1 HENpPepPHIBHOTO AEHCTBHS, a TAKKE MIEAIbHOTO CMELIEHHSI U NAEaJIbHOTO BhITeCHeHU . OCHOBHOE
yYPaBHEHHE XUMUYECKOTO PEeaKkTopa M €ro pelieHne AJsl peakTOPOB Pa3IMYHBIX THUIIOB.

Tema 12. OcHOBBI OPraHu3auu XUMHAYeCKHX Npou3BoacTB IIpon3BoacTBO CepHO KHCIOTHI

CoBpeMeHHbIE MYyTH U CIOCOOb! YIPaBJISHHUS TPOU3BOICTBEHHBIMH NpeanpusaTUsiMi. CYIHOCTb U 33/1a44 KOMILIEKCHOM
MEXaHHM3al1y 1 aBTOMATU3AlMM XUMUYECKUX POU3BOJCTB. 3a1aurl Npo(eccuoHaIbHOM TMTHeHbl M TEXHUKHU OE30MaCHOCTH B
XHMHYecKHX npou3sozcTeax. [IPOM3BOJICTBO CEPHOM KUCJIOThI Bussi cepyconepskanero ceipbs. Tumsl nevei mwis
00%kHra CyJIb(UAHBIX Py U 3JIEMEHTApHOM cepbl. Vcnoib30BaHue OTXOASIIMX CEPHUCTHIX TA30B 1IBETHOW METAJLTYpPriy 1
TETUIOBBIX JIEKTPOCTAHIIMI, CEPBl M CEPOBOIOPO/IA MPU MepepadOTKe CEPHUCTHIX HepTeil. PUBMKO-XMMUYECKUE OCHOBBI U
CXeMbl KOHTAaKTHOTO MTPOU3BOACTBA CEPHOM KHUCIIOTHI; PABHOBECHBIE U KUHETHUECKHE YCIIOBHUSI, KaTaIU3aTOPHI.
TexHonormueckas cxema NpoM3BOJCTBA CEPHOM KUCIOTHL. I1yTH MHTeHCH(UKAIIMK CEPHOKUCIOTHOTO POU3BOJICTBA.

Tema 13. TexHouorusi cBsa3anHoro azora Cunre3 ammuaka. Cunre3 moueBunbl. IIpon3BoacTBo a30THOM
KHCJOThI

Cunre3 ammuaka. CriocoObt MOJIy4YCHU a3OTOBOHOp0HHOﬁ cmecu. QuncTka ra3zoB. U3NKO-XUMHUYECKHE OCHOBEI Hpo?uecca
CHUHTE3a aMMHaKa (TepMOHI/IHaMI/ILIeCKI/Ie ¥ KWHE ?TUYEeCKHe OCO6CHHOCTI/I). KaTa.nmaTopr CHUHTE3a aMMHMaKa. BI)I60p
OITUMAaJIbHBIX YCJ'IOBI/Iﬁ cuHTe3a. TexHoornyeckas cxema MMPONU3BOACTBA aMMUAKa. Cunre3 MoYeBUHBI. PH3NKO-XUMIUYECKHE
yCJIOBUA U CXEMa ITPOU3BOACTBA. HpOI/I3BO,HCTBO a30THOM KHUCJIOTH. PU3NKO-XUMUYECKHE OCHOBEI rmpomnecca. TexHonormyeckas
CXema IMpon3BOACTBA paB6aBJ’[eHHOfI a30THOM KUCJIOTEI. HonyquI/Ie KOHHeHTpHpOBaHHOﬁ a30THOM KUCJIOTEI. HpOI/I3BOIICTBO
HUTpaTa aMMOHUS. Hcnonw3oBanue Temia peaKkuuu. MCTOHLI YaydleHr A q)I/I3I/I'~IeCKI/IX cBoiicTB. TexHOIOrMYeCKas cxemMa.

Tema 14. IIponszsoacTso pocopa u poccopHoil KHuCIOT

Bunp! u rnaBHbIe MecTOpOXAeHNA (PochaTHOTO ChIpbsi. KMCIOTHBIE, TEpMUYECKHE U THAPOTEPMUIECKHE TTPOLIECCH
niepepaGOTKH MPUPOAHBIX (hocaTOB, UX CYLIHOCTD M IIEPCIIEKTUBHL. DIEKTPOTEPMUYECKOE ITPOU3BOACTBO pocopa.
YcrpoiicTBo anekTpornedeii. PU3NKO-XUMIYECKHEe OCHOBHI IToTydeHns (pocopa n3 mpupoaHsix docdarton. Cxema HorydeHHs
anemMeHTapHoro gocopa. KuciaorHeie criocodsl nepepadoTku (hochaTHOro Chipbst. DKCTPAKIIMOHHAS POCOPHAsT KUCIIOTA.
TexHosormyeckas cxema ee oJydIeHHs .

Tema 15. TexHosorus coJieii u yno0penuit

MuHepaJibHbIe COJI B CEbCKOM X03s1iicTBe. MuHepasibHble yI00peHus U uxX Kiaccudukanusa. OCHOBHbIE TPOLIECCH
MPOU3BO/ICTBA MPOCTOro U JBoiiHOro cynepdocdaros. Cynepdocharnas kamepa. [Ipon3BoaCTBO KOMILIEKCHBIX YI0OPEHHUI.
MeTonpl yiydlleHre CBOICTB yOOOpeHHIA: IpaHy IMpoBaHue, KOHLIEHTpUPOBaHKE, KarcyaupoBanue u ap. [Ipoussoxacteo
KQJIMAHBIX cosieid. OCHOBHBIE alnaparsl AjIs TIOdyYeHHs] XJIOPUCTOrO Kajlus U3 CUIIbBUHUTA.

Tema 16. [IpoMbILIeHHBI OPpraHnveCcKHil CHHTE3, ero pa3puTue u 3HauyeHne. CoipbeBasi 6a3a U HCXO/HbIE
BemecTBa [Ipou3BoacTBo napacguHOBBIX yriaeBoaopo10B IIpon3BocTBO Henpe/eJbHBIX YIJI€eBOJ0PO0/I10B

IIpoMBIIIUIEHHBIN OpPraHMYECKIA CUHTE3, ero pa3ButHe U 3HayeHue. CeipbeBast 6a3a u ucxoansie Bemiectsa. [IEPEPABOTKA
IMAPA®HHOBLIX YTI'JIEBOOOPOJOB. XiopupoBaHie METAHOBBIX YIJIEBOJIOPOIOB. Y CTPOMCTBO XJIOpaTOpa.
JeruapupoBaHye METaHOBBIX YIJ1€BOJOPOAOB. OKUCIeHne MeTaHOBbIX yrieBogoponaos. [IPOU3BOACTBO
HEIPEJEJIbHBIX YT'JIEBOOOPOOB. ITpon3BoacTBO 3TUIeHA U3 3TaHa. PUBUKO-XMMUYECKHE OCHOBBI Mpoliecca.
[Ipon3BoACTBO 3THJIEHA B TPyOUAThIX M€YaX M Ha YCTAHOBKAX C JABMIKYILMMCS 3€pHEHBIM TEIJIOHOCHTeNIeM. TeXHOIornuecKast
cxeMma. [Tyt ucrionbzoBanus. AueruieH. [Ipon3BoiCTBO alleTHIIEHa pas3ioKeHUeM KapOuaa Kajlblysi, METOI0M
TEePMOOKHUCIUTENIBHOTO KpeKUHra (IMMpoJnu3a) U METOJO0M 3JIeKTpoKpeKkuHra. IlonyueHue aneTuneHa B riasme.
Pu3MKO-XMMUYeCKHe OCHOBH IpolieccoB. IIpon3BoACTBO aLeTanbaeruaa ruaparanyeil anermwiesa. KaranuzaTopsl.
TexHonoruueckas cxema. Iyt ucrnonb3oBanus.

Tema 17. [Ipou3BoaCTBO KHCJOPOACOAEP KANUX OPraHUYeCKHUX COeTMHeHuT

CuHTe3Hl Ha OCHOBE OKHCH yriepoa. [IpoMelieHHble HICTOYHUKY OKKCH yriiepoga. Cunrtes-ra3. CHHTE3 MeTaHoJIa.
Pusnko-xuMudeckre ocHOBHI npotiecca. KarammzaTtopsl. KontakTHBI anmapat. TexHosormueckas cxema. [1ponsBoacTso
(popmanbaernna. PU3HKO-XUMHUYECKHE OCHOBHI ITpoliecca. TexHosornyeckas cxema, npuMeHeHue popmasnbierna. Cunres
YIJIEBOAOPOJOB Ha OCHOBE CHHTE3-Ta3a. PU3HKO-XUMHUYECKHE OCHOBBI Iporecca. Karammzatopel. CocTaB IpOgyKTOB CHHTE3A,
nx ucrnonb3oBanue. OkcocrHTes. [TomydeHne arpIernIoB Ha OCHOBE B3aMMOIEHCTBHSI OKHCH YIJIepoa M BOJOPOA C
osiecprHamu (rugpodopmiiupoBanue oyieprHoB). Karanuzaropel. PU3MKO-XMMUYECKHE OCHOBBI ITpoliecca. TexHonornyeckas
cxema.
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Crpanuna 7 u3 17. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma aucturuivasl "Xumudeckas rexnosorus'; 04.05.01 "dyngamenTanbHas U NpUKIagHass XUMUs' .

Tema 18. Ilepepa6oTka apoMaTHIeCKUX YIJI€BOJ0POI0B.

CuHTE3bI HA OCHOBE apOMATHUYECKHUX YTJIeBOOPOI0B. [ naprupoBanue, alkuimpoBaHue, XJOpIpOBaHNe, HUTPOBaHHUE,
OKHCJIEHHE apOMaTHUECKUX YIileBofoposoB. Kartammrrueckuii pudopmuHr, KaTanu3atopsl pudopmuHra. TexHomornaeckas
cxeMma rutatpopmuHra. IomydeHre apoMaTHIECKUX yrieBOJOPOJOB U3 MPOAYKTOB KOKCOBAaHMS KaMeHHOro yris. [lepepaboTka
KaMEHHOYTOJIbHOI CMOJIBI.

Tema 20. IPAKTUKYM IO XUMUNYECKOW TEXHOJIOTUA BBoanoe 3anarue.
MHCTpyKTaX) MO TEXHUKE 6€30MacHOCTH. 3HAKOMCTBO C JTaOOPAaTOPHBIME PadOTaMHU.

Mertopapbl ra3oBoro ananu3a. ['a3oBble 3akoHbI. I[IprOOpHI U anmapaThl UCIOJIb3yeMble B ra30BOM aHaju3e. Perienue 3a1a4 1o
OIPEJIEICHNIO COCTaBa Ta30B B cMecH. MeTopl a0copOLy U aacopOLMH, TPUMEHsIeMble 17151 ONpeesIeHNs KOJIMYeCTBEHHBIX
COOTHOIIIEHN KOMITOHEHTOB HCCJIEyeMOM ra30BOM CMECH.

Tema 21. AHasu3 ra3oBoi cMecH Ha ra3oanagu3arope cucrembl [XII-3M.

3HAaKOMCTBO ¢ ycTpoiicTBoM ammapara Opca. [IpruMeHeHre MepeHOCHOr0 XMMUIECKOTO CTEKJISTHHOTO Ta30aHaIn3aTopa
I'XTI-3M. OnpepeneHue coiepkaHusi ra3oB B uccnenyemoi cMmecu. [lormolieHne yriieKucaoro raza pacTBOpOM IHAPOOKCHA
Kauust. TTorjomnieHre KUcaopoa meoYHbIM PacTBOPOM Nuporajuiona. IToroiieHre oKCcra yriaepoaa MeTHO-aMMHUAYHbIM
pacTBOpOM.

Tema 22. OnpeesieHne yriepo/jia B 4YyryHax u CTAJIAX ra3000beMHbIM METO/I0M.

OcBoeHue ra3000beMHOTO METOJa aHaJIn3a 10 OIMPEACJIEHUIO COAEPKAHNSA YyIJIEPOJa B UyIr'yHaX U CTAJIAX, UCIIOJIb3YEMOIO B
MCT&HJ’IprM‘lCCKOﬁ IMPOMBIIIIJIEHHOCTH. Mertop cxxuraHvsi HABeCKU MeTaljia (qyryHa 58]0 CTaJII/I) B TOKE KHCJIOpOJa, 1
TMOMIOIIEHWH IOJIyYE€HHOI'O B PE3YyJIbTaTe AMOKCHAA YIJIEpOda paCTBOPOM Ir'MIpOOOKCHUIa Kalns.

Tema 23. AHaJIM3 KHPOB U PACTUTEJbLHBIX MaceJl.

OrnpejeseHre KUCIOTHOTO uKcia xkupa (OnpeneneHre Hanuaust cBoOOOIHBIX KUpHBIX Kuciaor) [OCT 52110-2003.
Onpepenenve yucia omblieHusa. OnpeneneHue HOJHOro Yuca kupa (KOJIMUYECTBEHHOE COAEPKAHUE HEMPeIeIbHBIX KUPHBIX
kuciot). OnpeaeneHue nepekucHoro yucia xupa (KommuectBo nepekucHsix coequnenuit Ha 100 rpaMm xupa).

Tema 24. MeToabl H3MepeHNs 1 PeryaupoBaHus TeMIepaTyphbl

3HaKOMCTBO ¢ ITPUOOPaMH MO OIpeIeICHUI0 TEMIIEPATYPbI: CTEKJITHHO-KUIKOCTHBIE TEPMOMETPBL, MAHOMETPUYECKUIA
TEpMOMETP, TEPMOMETP CONPOTHBIIEHH S, Pa3IniHble BUIbI TepMotiap. TemnepatypHsle mKaibl. PerynmpoBanue TemnepaTypel,
TepMOCTAaThl, KOHTAKTHBIE TEPMOMETPHI. I "paslynpoBanne TepMonaps! 1o 3TAJIOHHOW TepMOIape.

Tema 25. Anau3 BOJbI.

OrnpenienieHre oOLIEH KECTKOCTH BOJbI TOCPEICTBOM THUTPOBAHMS TPHJIOHOM b, a Takske onpesesieHre MeJI0YHOCTH,
KapOOHATHOW (BPEMEHHOI KEeCTKOCTH) M HeKapOOHATHOM (TTOCTOSIHHOM) jKeCTKOCTH BOJbl. Ompe/ielieHue XJIOpUIOB B
UcclielyeMol Bojie MepKypoMeTpuueckuM criocobom. Omnpenenerre GocdaroB KaIOPUMETPUIECKUM METOIOM.

Tema 26. YMaArdyenne Boabl HOHOO0OMEHHLIM METOJ0M.
VYMsArdeHue KeCTKOCTH BOJIbI IMyTeM 3aMeHbI KATHOHOB KaJIbIIMsI U MarHusl Ha HaTPUEBbIC.

MoHOOOMEHHDIIH METOJ YMATYC€HUA BOAbI 3aKIIOYACTCA B TOCJICAOBATCJIbBHOM ITPOITYCKAaHUN HOCIIC,I[HefI Uepe3 KOJIOHKHU,
3aIllOJIHEHHBIC ITPAKTUYCCKN HEPACTBOPUMBIMU OPIraHUYCCKUMHA U MUHEPAJIbHBIMU BEICCTBAMMU, CHOCOOHBIMM M3BJIEKATH OJTHHN
KaTHOHBI ¥ aHWOHKBI B 0OMeH Ha Apyrue.

Tema 27. ®paknuoHupoBaHne He(TH, onpeiesieHNe ONTHYECKUX XapaKTePHCTHK

dpaxiyonupoBanue HeTHU MyTeM e€ eperoHK! NpK aTMOC(EpHOM JABJICHUH U ONPeAe/IeHNe YIeIbHOrO Beca IOMyYeHHBIX
(ppakumii. DKcrepIMeHTaIbHOE ONpeieieHNe TaKUX MTapaMeTpoB, KaK IMOoKa3aTesb MPeJIOMIICHHU, BEJIMYMHA YIEIbHOM
JVICTIEPCUU M MOJIEKYJISIPHOHN peppaKIny, a TAKXKE PaccueT 3HAUeHHs] MHTepLenTa pedpaKkiim.

Tema 28. Onpenesienne cofgep:kanus BoAbl B HedpTH U He(pTenpoayKTax.
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DMyJIbCUOHHAS, CYCIIEH3MOHHAsI U PACTBOPEHHAsl Bojia B HedTu. OnpeniesnieHue cojiep:kaHusi BoJbl B He(pTU U HePTeNPOyKTaX
KOJIMYECTBEHHBIM MeTO/IoM 10 crioco0y duHa-Crapka. M3ydyeHune Apyrux MeToOB OIpeieieHs BOABI B He(pTH U
HedprenpoaykTax. KayecTBeHHbIe McnbITaHks Ha Bofy. [Ipoda Kimiddopna, mpoda Ha mpo3payHoCTs, poda Ha
MOTPECKUBAHUE.

Tema 29. TemnepaTtypa BCIBIIKHA M TeMIIEPATypa BoCIIaMeHEeHHUsI

OrpeziesieHre TEMITEpaTypbl BCIIBIIIKK Ha IPUOOpe 3aKpbiToro tuma (mpudop Maprenc-Ilenckoro). IIpuGopsl OTKpHITOro THIa
(mpubop bpenkena). Temneparypa BCIBIIKY U TEMIIEPATypa BOCIITIAMEHEHHS1. 3aBUCUMOCTb TEMITEPATyPbl BCTIBIIIKY 1
BOCIUIAMEHEHHsI OT (PPAKIIMOHHOTO COCTaBa HePTH, OAPOMETPUYECKOTO JIaBJICHUS, U JPYTUX TEPMUYECKUX XapaKTePHCTUK
HeTEenpPOIyKTOB.

Tema 30. Onpepesienne MJI0THOCTH HehTenpoayKTOB.

OnpepeneHrie IOTHOCTH HE(PTEPOAYKTOB IMMKHOMETPOM U Ha Becax Mopa-Bectdans. Onpenenenue BOIHOTO Yrcia
[MukHOMETpa, N3yUYeHHE TUIOTHOCTH PA3IMYHbIX (PPaKLIUI CBETIIBIX HE(PTEIPOAYKTOB, MOMYYEHHbIX paHee (PpaKIIMOHHON
neperoHkoil. OnpereneHye MIOTHOCTH UCXoAHOU HebTH Ha Becax Mopa-Bectdans. HaxoxaeHue geldCTBUTETbHON INIOTHOCTH.

Tema 31. OnpeneJieHne BI3KOCTH

Peostornueckue cBoiicTBa HCCI)TI/I. BH3KOCT]), JUHaMH4YE€CKasAa BA3KOCTb, KHHEMATHYCCKKasA BA3KOCTb, OTHOCUTEJIbHAA U
YyCJIOBHa. OHpeHeHCHI/Ie BOJHOI'O yuCJjia 1 yCJ'IOBHOI;'I BA3KOCTHU Heq)TCHpOIlyKTOB Ha BUCKO3UMETPE 9Hrnepa. KOJ'II/I6p0BaHI/Ie
KalmnJIJIApHOIO BUCKO3UMETPA U ONIPEIC/ICHUE KMHEMaTUYeCKOW BA3KOCTU B KaluJJIApHOM BUCKO3UMETPE.

Tema 32. OnpejejieHne rpynnoBoro cOCTaBa 0 eH3uHa NPSIMOi FOHKHI

I'pynmoBoii ananu3 Heptu. OnpeneneHue coaepKaHnst apOMaTHYECKHX YIIIEBOAOPOIOB, HA(PTEHOB, U apahUHOBBIX
YIJIEBOZAOPOJOB METOIOM QHWJIMHOBBIX TOYeK. [IBa MeTozia onpeeleH!s aHAWJIMHOBBIX TOYEK: 1) MEeTo paBHBIX 0OBEMOB; 2)
METOJ MaKCUMAJIbHBIX aHWJIMHOBBIX TOYEK. Y JajJleHue apOMaTHYeCKUX yIIeBOAOPOIoB. Jdenpeccus aHWIMHOBOMH TOUKH.

Tema 33. OnpeeiieHue cogep KaHus CyJab(UIHON cepbl 0 MOTJIONEeHUI0 HOJHbIX KOMILIEKCOB.

Onpepenenve cofepkanus cyab(pUIHON cephl B CBETIIBIX HeTenpoaykTax. MeTos onpeieieHusl OCHOBaH Ha MOIJIOLEHUH B
yAbTpadHOIETOBOH 00J1aCTH PaCTBOPOB HOJHBIX KOMIUIEKCOB alI(paTHUECKUX U IIMKIMIECKHUX CYJIb(hUIOB HA JUIMHE BOJIHBI
TPHUCTA JIeCATh HAHOMETPOB. B HedTenpoaykTax NpsIMOil EPErOHKU HE(PTU CTIEKTPOPOTOMETPUIECKUM METOIOM.

Tema 34. Onpenesienne cogepskaHus ac(pajbTeHOB

CyIHOCTh METOJa 3aKJTI0YaeTcsl B BbIACICHNH achaJbTEeHOB H-TENTAHOM MM TIETPOJIEHHBIM 3(PHPOM 13 He(PTH Tl
HeTEenpOAYyKTa € TOCIEAYIOMNM OT/AeIeHneM (GuibTpoBaHueM. IlomydyeHHsle acaabTeHbl JOJKHBI OBITh XPYIIKUMH 1
GJIECTSALIMMY BEIECTBAMH YE€PHO-KOPUYHEBOTO 11BeTa. OnpeeseHrne MacCoBOH 1071 acaibTeHOB B ICXOJHOW CMECH.

Tema 35. Bsaskocth 1 (hHIBTPYEMOCTD IIMHACTHIX GYPOBBIX PACTBOPOB

HccnenoBanue peareHTOB Ha Ie9MYJIbIMPYIOLIYIO CIOCOOHOCTh METOJIOM OyTHIJIOUHOTO TECTa, OCHOBAHHOTO Ha CPABHEHUU
JMHAMUKH OTCTOS BOJIbl B IPHCYTCTBUY PEareHTOB-IE3MY/IbraTOpOB U 0e3 HUX (KOHTPOJIbHBIN OmbiT) Postb
MIOBEPXHOCTHO-aKTHBHBIX BEIllECTB B He(pTeoTaaue, BemecTsa 1eamMynbraropbl 1 MEXaHU3M MX JEHCTBHSL.

Tema 36. Cemunap Ilepepadorka HechTH 1 He(PTENpOAYKTOB

Paznenbi:1) XuMudeckuit coctaB HedTH 2) TPU OCHOBHBIX THIIOTE3bI 00pa3oBanus Hedtr Ha 3emie. 3) Craauu n1o6srau HedTr
4) Pons ITAB B HedreoTnaue 5) TensioBele MeTO/Ib! yBeJIMUeHUs HepTeoTaauu 6) Ponb 1eaMysbratopoB B pa3pyleHun
HeTsHBIX aMybenid 7) [epBuunas nepepadotka Hedtr 8) Tepmudeckuii v KaTanuTUUecKuid KpekuHr 8) Karamrnyeckuii
pucdopmuHr 9) I'mapokpekuHr u rugpoourctka 10) Ankumposanue 11) MoTopHsle TormBa.

5. lepedeHb y4eOHO-METOAYECKOTO 00€CIEeYeHHS UIA CAMOCTOSITEJbHOM Pa60THI 00yJarOmmIXcs Mo
JUCHUIINHE (MO/LYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Amnanmmn3 Heptn u HedTenpoaykTos - http://window.edu.ru/library/pdf2txt/070/78070/58988
MIPOU3BOJCTBO U3/EINI U3 MOJMMEPHBIX JIUCTOB - http://www.bibliorossica.com/book.html?currBookId=10066

3AE
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MPOU3BOACTBO NpodmiibHbIX n3geauii u3 [IBX - http://www.bibliorossica.com/book.html?currBookId=10068

PeumksmHT miacTMacc:HayKa, TEXHOJIOTHS, IPaKTUKa - http://www.bibliorossica.com/book.html?currBookId=10070

TEXHOJIOTHS 10Ty habpUKaTOB MOJIMMEPHBIX MaTepuasoB - http://www.bibliorossica.com/book.html?currBookId=10059

3JIEKTPOHHAs1 OMOIMOTeHast cucteMa - http://e.lanbook.com/books/element.php?pl1_id=45973

3JIeKTPOHHAsE OMOIMOTeuHast cucteMa - http://kpfu.ru/publication?p_id=27988

9. MeToanuecKne YKa3aHHA UIA 00yJaIOMMXCs M0 0CBOEHHIO JUCIHUILIAHBI (MOXyJIs)

Bujg paéot

MeToanueckue peKOMeH1anuu

JICKIIKN

OCHOBHO# TeOpeTHUYECKUI MaTepual peMeTa JaeTcs B Yachl JICKIIMOHHBIX 3aHATHIA. Ha Jekiusx
mpenojaBaTesb CHCTEMAaTUIECKHU U MOCIIEIOBATEIbHO PaCKPBIBAET COJlepKaHNe HAYYHON MUCITUIIMHBI, BBOJIUT B
KpYT HAYYHBIX MHTEPECOB, CTABUT BOIIPOCH JIJIs1 KCClienoBaHus. Hellb3st OrpaHUMUMTBLCS PEryJIsIpHBIM MOCEICHUEM
TOJIBKO JICKITUH, TaK KaK IIEHTP TsKECTH B YCBOCHUY 3HAHUMA, B (POPMUPOBAHUY YMEHUN U HABBIKOB JISKUT B
MOCJIEAYIONIEH CaMOCTOATENIBHOM padoTe. CTyIeHTHI TOJDKHBI IOCTOSTHHO TOTOBUTHLCS K JIEKITUSAM. B 910l padote
MOT'YT TIOMOYb YYEOHHUKH, CITUCOK KOTOPHIX MPENoaBaTelb Ha3bIBaeT Ha MEPBBIX 3aHATUsIX. [ToMumo
PEKOMEHTyeMOH JINTEPaTyphl, JIEKTOP JAAeT MPOrpaMMy JUCHUILIAHBI, B KOTOPOU W3JI0KEHBI OCHOBHBIE pa3ziesibl U
BOIPOCHI /151 KOHTPOJIsI 3HAHUH.

Jleknus 3aKiabiBacT OCHOBBI HAYYHBIX 3HAHWM, 3HAKOMUT C OCHOBHBIMUA COBPEMEHHBIMU
Hay4YHO-TEOPETHUYECKUMH TTOJIOKEHUSIMH, C METO/IONIOTHEN JaHHO! Hayku. Ha Jiekium ocyiiecTsisiercs oOmeHme
CTYJICHYECKOI ayJIUTOPUU C BRICOKOKBATU(DUIIMPOBAHHBIMH JICKTOPAMH, YISHBIMH, ITEaroraMu, CrieliiaIuCTaMu
B OIpeIeJIeHHON OTpacid Hayku. JIEKIns BBI3bIBACT IMOIIMOHAIBHBIN OTKJIMK CITyIIATeIeH, pa3BUBAeT HHTEPEC U
moOOBb K Oyayiei npodeccuu. JIeKTop UCTIONB3YeT Ha JIEKIMAX He TOJILKO MaTepuall yueOHUKOB, HO U
TIPUBJIEKAET MHOTO JIOTIOJTHUTE/IBHBIX CBEJCHHI, U3JI0KEHHBIX B HAYYHBIX paboTax (MOHOTrpadusX VI CTaThIX)
WM B €r0 COOCTBEHHBIX HCCIIEIOBATENILCKUX Tpyaax. CTyIeHT He B COCTOSIHUM TTyOOKO OCMBICIIUTh BeCh
TIPE/ICTABJICHHBIN B JIEKIIUSX MaTepUall, He Moceliast JeKIMOHHbBIX 3aHITHi. [109TOMy BaXKHO He MPOMycKaTh
JICKITMU, TOTOBUTHLCS K HAM (3apaHee MOCMOTPETh TeMY JIEKIIUH, TIOYUTATh YUeOHUKU, OTMETUTD JIJIS ceOst
KJTIOYEeBbIe MOMEHTBI, COCTABUTh BOIIPOCHI JIEKTOPY) ¥ HATIPSIKEHHO, aKTUBHO paboTaTh B Te€YeHUE BCETO YIeOHOTO
3aHsTUA. CTapaiTech He OMa3IpBaTh Ha JISKIHIO: B TIEPBbIC MUHYTHI 3aHATHI OOBABIISETCS TeMa, IJIaH JICKIVH.
UroOsl Jierde 3arOMHUTD M3J1araeMblii MaTeprall, HEOOXOAMMO €ro MOHATh, Pa300paThCs B CUCTEME HAYYHBIX
TIOHATHIA, KOTOPYIO JaeT JieKTop. [IyTr u3j0XeHus JIeKIIMU MOTYT ObITh pa3inyHbIMU. HOTIA npenogaBarteib
BBIOVpAeT UHIYKTUBHBIN MyTh, T.€. BHAYAJIC U3JIaraeT KOHKPeTHbIe (DaKThl, 0000INAET X, PACKPHIBAET CYIITHOCTh
TIOHATHS, JaeT ero onpeneyieHue. [pyrov myTh 0Opa3oBaHMsI MOHSTHH - ETYKTUBHBIN: JIEKTOP BHAJYaJe
oIpeJiesIieT HayuHOe MOHSTHE, a IIOTOM JaeT 00bsCHEHHUs, IPUBOJUT KOHKPETHBIHA (hakTHIecKuil MaTepuai. Eciu
YJIOBUTD MyTh M3JIOKEHUS MaTepralia, TO CTAHOBUTCS Jierde MOHSATh MBIC/Ib TIPENoiaBaTesis U IPOHUKHYTh B
cozepkanue Jekimu. OOpaiaiite BHUMaHUE Ha OMpe/ie/ieHre TOHATAR. PeKOMeHyeTcsI i1 UX YCBOSHUS
COCTaBJISITh IJI0Ccapyii (cioBapb). Bo BpeMst ciymaHus JeKIuii 10JKHA ObITh TICUXOJIOTMYECcKasl YCTAHOBKa Ha
3aIIOMUHAHUE OCHOBHBIX HJeH jieKkiuu. CIylIaHue JISKIVIA - 9TO CJI0XKHbIA TICUXOJIOTMYECKUH Mporiecc, B
KOTOpBIF BOBJIEUEHA BCs JINUHOCTD CIYIIAIOLIETr0: €ro CO3HaHUE, BOJIS, MTaMsATh, SMOIMHU. DTO HE ACCUBHOE
COCTOSTHHE YeJIOBEeKa, a HAIIPOTUB, COCTOSIHIE aK TUBHOM, HAIIPSDKEHHOM JIESATEIBHOCTH.

Cryuianue yueOHOM JIEKIMY - 3TO He0OX0MMOe, HO He JOCTATOYHOE YCJIOBHE CO3HATEIBLHOTO U IIPOYHOTO
yCBOEHHS 3HaHUH. JIeKIHI0 HEOOXOIUMO 3aIUCaTh - TOJIBKO TOT/a JIEKIUs CTAaHeT HCTOYHUKOM IS IaTbHeHIIen
CaMOCTOSITENILHOW padoThl. KOHCIIEKTMpOBaHMUE JIEKIMH - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH 1 OITbITa.
HexkoTopsle crapaiotcst 3aricarh JEKIUIO TOJTHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJICpKaHHe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MaMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBLKO B TOM CJIydae, eCJiv IIPero/iaBaTeib
JIVIKTYET JICKIIMOHHBIN MaTepral. Ho TUKTOBKA JieaeT U3JI0KeHne OHOOOPa3HBIM M YTOMUTEILHBIM, ¥ METOIUKA
BBICIIIEH IKOJIBI HE PEKOMEH/IYeT TakoH croco® n3soxkeHus. CTpemyieHre 3armicaTh JEKIUIO CIOBO B CJIOBO
OTBJIEKAET CIIyIIaTelist OT 0OYMBIBAHUS JIEKIIMOHHOTO MaTtepuaia. Heapom CTyIeHTBI TOBOPST, YTO TPYIHO
COBMECTHUTH M 3aITHCh, U 0OJyMbIBaHUE.

Ecii nek1uio 3amiceiBaTh 0Y4eHb KOPOTKO, OT/IEIbHBIMU INTPUXAMH, TO 3aITHCH HE MOTYT OBITh MaTepHAIOM JTsI
MOBTOPEHUSI. B M3/HIIIHE KPaTKOW 3aMCH TPYJHO pa300paThes ke HEKOTOpoe BpeMsl crycTs. s 3anvcu
BO3bMHTE OOIIYIO TETPa/b U CAENAlTe MOJs AJIs1 pa3IMUHbIX 3aMETOK BO BpeMsI 3alIMCH: HATIPUMeED, 3HaK
BOCKJIMIIAHKS (OTMETKA 0CO00 BasKHBIX MOMEHTOR), 3HaK BOITPOCa (YTO-TO HE MOHSIM U K TAHHOMY TIOJIOKCHUIO
HAJI0 BEPHYTHCH).

Crpanyna 11 u3 17.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

[pakTryeckast paboTa MPOBOASTCS MOCIIE JIEKLUHA, U HOCAT pa3bsCHSIIONMN, 0000IIAIOIINN 1 32K PETUISIONINIA
XapakTep. B xozie mpakTHYeCKMX padoT CTY/ACHTHI BOCIIPUHIMAIOT M OCMBICIIMBAIOT HOBBII YYeOHBIH MaTepuall.
[pakTryeckue 3aHATUSI HOCAT CUCTEMAaTHUECKUI XapaKTep, PEryJIsipHO Clieqys 3a KaXI0H JIeKIUel Win
JIByMsI-TpeMs JieKiusMu. [TpakTrdeckiie paboThl BHITOJHSIOTCS COTJIacHO rpaduky ydeOHOro nporecca u
CaMOCTOSITEJILHOW paOOTHI CTY/IEHTOB 110 AUCUUIIIMHAM. [1py 3TOM cobmoaaeTcsi MpUHIMI UHAVBUIYaJIbHOTO
BBITIOJIHEHMSI padoT. Kaxaplil cTyJeHT BeJeT padouylo TeTpaib, 0(hopMIIEHHE KOTOPOi I0JKHO OTBEYATh
TpeOOBaHMSM, OCHOBHBIE U3 KOTOPBIX CJIEAYIOLIME: - HA TUTYJIBHOM JICTE YKa3bIBaIOT MTPEIMET, KypC, TPYIITy,
MOArpYMITY, (haMUIIHMIO, MMsl, OTYECTBO CTYAEHTA; KaXk/Iaylo paboTy HyMEpYIOT B COOTBETCTBUM C METOMIECKIMU
yKa3aHWUSIMH, yKa3bIBaIOT JIaTy BBITOJHEHMUs] paOOTHI; - TIOJHOCTHIO 3AIMCHIBAIOT Ha3BaHHWE paOboThI, LieJb U
TIPUHLIMIT METO/1a, KPaTKO XapaKTePU3YIOT XO/1 SKCIEPUMEHTA 1 OOBEKT UCCIIEJOBAHUS; - TPU HEOOXOIMMOCTH
IIPUBOAST PUCYHOK YCTAHOBKHM; PE3YJIbTAThI ONBITOB (PMKCUPYIOT B BUJE PUCYHKOB C 00513aTEIbHBIMH TTOIIHACSIMA
K HUM, a TaK)ke TaOJIUIIbl MJIM ONKCHIBAIOT CJIOBECHO (XapakTep oopMiIeHHsT paboThl OOBIYHO yKa3aH B
METOJUYECKUX YKa3aHUSX K CAMOCTOSITEIbHBIM padoTam); - B KOHLE KaXI0i paboThI AENA0T BBIBOJL HJIH
3aKJII0YEHUE, KOTOPble 00CYKJal0TCsI ITPY MOABE/ICHUH UTOTOB 3aHATH. Bee nepBryHbIe 3an1cy HEOOXOAMMO
JenaTh B TeTpaJy 110 XoAy dKcrnepuMenTa. [IpoBeJeHre NpakTHYecKuX padoT BKIIIOYAET B ce0s cieqyloniue
STalbl: - HOCTAHOBKY TE€MBI 3aHATUI U OlpeeseHle 3aa4 JIa00paTOPHO-IPAKTUYECKOH pabOTEL; - oIpeneieHue
TOPSJIKA JJAO0PATOPHO-NIPAKTUYECKON padOThl MM OTAEJIBHBIX €€ ITAIOB; - HEMOCPEICTBEHHOE BHIIIOJTHEHUE
MPAaKTHYECKON pabOThI CTY/IEHTAMHU U KOHTPOJIb 32 XO/IOM 3aHSTHH 1 COOMIOJJEHIEM TEXHUKHU OE30I1aCHOCTH; -
TO/IBE/IEHNE UTOTOB MPAKTHUECKON paboTH ¥ (hOPMYIMPOBaHNE OCHOBHBIX BHIBOJIOB.

J1ab0paTOpHbIE
paboTh

MeTtoauyeckre peKOMEH/IALMH O BHIIOJHEHMIO Ja00paTOPHBIX paboT

JlaGopaTtopHast paboTa - 3TO MPOBEICHUE CTYAEHTAMH TI0 3a/IaHHIO TIPETIOIABATEISI MIJTU 110 WHCTPYKITMH OTIBITOB C
HCIIONIb30BaHUEM TTPUOOPOB, MPUMEHEHHEM HHCTPYMEHTOB ¥ IPYTUX TEXHUIECKUX MTPUCIIOCOOJIEHNIA, T.€. 3TO
M3y4eHHe KakKux-1u00 0ObeKTOB, SIBJIEHUI C MOMOIIBIO CHIEIUATLHOTO 000PY/10BaHUSI.

B xoge nabopaTtopHbIX paboOT CTYAEHTH BOCIPUHAMAIOT M OCMBICITMBAIOT HOBBIIA YUeOHBIH MaTepHall.
IpakTHYeCKHe 3aHATHST HOCAT CHCTEMATHIECKUI XapakTep, PeryJIsIpHO CIIeys 3a KaK/I0H JIEKIHen WK
JBYMSI-TpeMsI JIEKIUAMU. JlaGopaTopHbie pabOThl BBHITOIHSIOTCS COTIACHO TpadKy yueGHOro mporiecca 1
CaMOCTOSITENTBHOM paGOTHI CTYAEHTOB MO QUCIUIUTHHAM. [Ipy 3TOM cOOITI0OIaeTCs MTPUHIKAIT UHANBULYaTIbHOTO
BBITTOJTHEHMST paboT. Kaxkmplii cTyIeHT BefieT pabouyio TeTpaib, opopMiIeHre KOTOPOH JOJIKHO OTBEYaTh
TpeOOBaHKSM, OCHOBHBIE U3 KOTOPBIX CIIEAYIOIINE:

- Ha TUTYJILHOM JIUCTE YKa3bIBAIOT MTPEIMET, KYPC, IPYIIILY, OATPYIIITY, (GaMIJINI0, UMsI, OTIECTBO CTYACHTA;
KaXkIylo padoOTy HyMepyIOT B COOTBETCTBHU C METOANYECKUMH YKA3aHUSIMH, YKA3bIBAIOT JATY BBITOJTHEHHSI
padoTs;

- TIOJTHOCTBIO 3alMCHIBAIOT Ha3BaHWE PaOOTHI, 11€JTb U IPUHIIAIT METO/Ia, KPATKO XapaKTEPU3YIOT X0
IKCIIEPUMEHTA U OOBEKT MCCIIEJOBAHMS;

- TIpY HEOOXOMMOCTH MTPUBOIAT PUCYHOK YCTAHOBKH; PE3YJIbTATHI OMBITOB (PUKCHPYIOT B BHIE PUCYHKOB C
00s13aTeTbHBIMH TOAIMCSMH K HUAM, a TAKKe TAOJHUIIBI WM OTMUCHIBAIOT CJIOBECHO (XapakTep oopMIIeHHsT paboThI
OOBIYHO YKA3aH B METOIMUYECKHX YKA3aHUAX K CAMOCTOSITELHBIM paboTam);

- B KOHIIE KKI0i paGOTHI JEA0T BBHIBOJ MM 3aKJII0UEHHE, KOTOPhIE 00CYK/IAI0TCS TIPY MOIBEICHIH UTOTOB
3aHATHAL

Bce mepBuHbIe 3a1MCH HEOOXOIMMO JeJIaTh B TETPAIH MO X0y IKCIIEPUMEHTA.

[poBeneHue 1a00PaTOPHBIX pabOT BKIIOYAET B CE0s1 CIIE/IYIONINE ITATIbI:

- TIOCTAHOBKY TEMBI 3aHATHI U OpeiesieHre 3a1a4 JJabopaTopHOit paGoTHI;

- olIpeiesieHue TIopsIKa JTaG0PATOPHO-TIPAKTUIECKON pabOThI I OTIEIBHBIX €€ ITAIIOB;

- HETIOCPE/ICTBEHHOE BHITTOJIHEHHE JTAO0PATOPHOH padOTHI CTYICHTAMU W KOHTPOJIb 33 XOJOM 3aHSTHI 1
COOJIIOAEHUEM TEXHUKU OE30IIaCHOCTH;

- TIO/IBE/ICHHE UTOTOB JIAO0PATOPHO padOThI U (POPMYJTMPOBAHIE OCHOBHBIX BHIBOJIOB.

Ipy OArOTOBKE K J1aGOPAaTOPHBIM 3aHATHAM HEOOXOIMMO 3apaHee N3YUUTh METOIMIECKHE PEKOMEH/IAIINHN 110
ero nposeaeHnio. OOpaTUTh BHUMaHKE Ha [1eJTh 3aHATHs, HA OCHOBHBIE BOIIPOCHI /IS TOATOTOBKM K 3aHATHIO, HA
cofepKaHue TeMbl 3aHATHS.

JlaGopaTopHOe 3aHATHE POXOIUT B BUJIE AUAJIOra - pa30opa OCHOBHBIX BOMPOCOB TeMbl. Tak:ke 1abopatopHOe
3aHATHE MOXET MIPOXOIUTh B BUIE TTOKA3a MPE3EHTAIIN, JEMOHCTPATUBHOTO MaTepHaa (B YaCTHOCTH TUIAKaTOB,
CITafi[IOB), KOTOPBIE COMTPOBOXKIAIOTCS OECeIoN MPENofABaTENst CO CTYICHTAMU.

K nabopatopHbiM paboTaM CTYIEHT JOMYCKAETCS TOJIBKO MOC/IE MHCTPYKTaka 10 TEXHUKe OE30MAaCHOCTH.

Crpanyna 12 u3 17.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTEHUE CTYAEHTAMU pCKOMeHHOBaHHOﬁ
JIMTEPATYpPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLI, - 3HAKOMCTBO C I/IHTCpHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM CI)OpMaM KOHTPOJIA (TCCTI)I, KOHTPOJIbHBIE pa6OTBI, KOJ'IJ'IOKBI/IyMI)I); - IOATOTOBKY "
HalmcaHue pecbepaTOB; - BBIIIOJTHEHUE KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB HA BOITPOCHI 1O Pa3JIMYHbIM
TEMaM JUCHUILIIMHBI B TOH MoCJaACa0BaTCIIbHOCTH, B KaKOU OHM MMpeaACTaBJICHBI. HJ'[aHI/IpOBaHI/Ie BpEMCHU,
HCOGXOHI/IMOFO Ha U3y4YCHUEC NUCHUILIMH, CTYJEHTAM JIy4ll€ BCEr0 OCYHIECTBJIATD BECh CEMECTD, IMpeAyCMaTpruBast
IIpU 9TOM PETYJIAAPHOE MOBTOPEHUE MaTepHraia. HpI/I N3YyYCHUMN JUCHUITIMHBI CHavaJj1a HCO6X0)]I/IMO 1o Ka)KHOfI
TEME NPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHOX(CHHﬁ,
TE€PMUHOB, CBeHeHHﬁ, Tpe6yIOIHI/IX 3allOMHUHaHUA U ABJIAIOIIUXCA OCHOBOIIOJIaraloniiMu B 3TOU TeMe A
OCBOCHUA MOCJIEAYIOIIUX TEM KYypca. IIJ'IH paclinpe€HrA 3HaHUSA 1O JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh
I/IHTepHeT-pecypcm; IMPOBOJAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTe€praJibl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEIoJaBaTe/IEM. HpI/I IIOAIOTOBKE K KOHTpOJ’IbHOfI pa60Te HCO6XO)]I/IMO MMpoOYnTaTh
COOTBETCTBYIOINE CTPAHHUIIBI OCHOBHOT'O y‘-IeGHI/IKa. JKenaTeapbHO TaKXke YTEeHHUE HOHOHHI/ITGJ’ILHOﬁ JIMTEPATYPHI.

9K3aMCH

Ha sk3ameHe onpefenseTcss Ka4ecTBO U 00bEM YCBOSHHBIX CTYAEHTaMU 3HaHMI, CHOCOOHOCTD K 000OIIEHHIO,
aHAJIM3Y, BOCIIPUATHIO MH(POPMALMH, IOCTAHOBKY LIS U BHIOOPY ITyTel ee NOCTHKEHNS, a TAKkKe YMEHHe
paboTaTh C HOpPMATUBHBIMH JIOKYMEHTAMHU B PaMKaX JUCHUIUTMHBL. OH MOXET ITPOBOAUTHCS B YCTHOH MU
nmucbMeHHou popmax. Popmy mpoBeneHus omnpeaensger Kadeapa. [ToqrotoBka k sK3aMeHy - mporecce
WHIMBHAYAIbHBIA. TeM He MeHee, CYIeCTBYIOT HEKOTOpbIe MTpaBuila, 3HAHUS KOTOPHIX MOTYT OBITH MOJIE3HBI /IS
BceX. 3aJI0roM YCTIEIIHOW CIa4uM 9K3aMeHa SIBJISIETCs CUCTeMaThYecKas padoTa HaJl yueOHOMH AUCIUIUIMHON B
TeyeHHe cemecTpa. [1oaroToBKy XeJaTelbHO BECTH, UCXOIs U3 TpeOOBaHMM MPOrpaMMBbl yUeOHOM TUCHUIIIAHBL.
LenecooOpa3Ho MOLIAroBOe OCBOCHHE MaTepHala, BEITOJHEHHE Pa3IMYHbIX 3aJaHUH [0 Mepe U3yYeHHs
COOTBETCTBYIOLIMX COZIepKaTEIbHBIX Pa3Ae/oB JUCUUIUIMHBL. ECiM, roTOBSCh K 9K3aMeHy, Bbl HCIIBIThIBAETE
3aTpyJHEHHs, 0OpalaiTech 3a COBETOM K IPeNoaBaTeltio, TeM 0ojiee UTO MY CHCTEMaTHYEeCKOH OATrOTOBKE Y
BAacC €CTh TaKasl BO3MOKHOCTb. ['OTOBSICH K 9K3aMeHY, JIyUIlle BCEro COYeTaTh HOBTOPEHUE TEOPETHUESCKHIX
BOITPOCOB C BBINOJTHEHHEM IPAKTHYECKUX 3a1aHuil. TpeGoBaHMs K 3HAHUAM CTYIEHTOB ONpEAe/ICHbI
(benepabHBIM rocy1apCTBEHHBIM 00Pa30BaTENIbHBIM CTAHJAPTOM UM paboyelt MporpaMMon JucuIuHbL Llernb
9K3aMeHa - POBEPKA U OLIEHKA YPOBHSI MOJTyYEHHBIX CTYISHTOM CHELMaIbHbIX TO3HAHUH MO y4eOHOH
JWCLMIUIMHE ¥ COOTBETCTBYIOIIMX UM YMEHHMI M HABBIKOB, & TAK)KE YMEHHSI JIOTHUECKH MBICIHTB,
apryMeHTHPOBaTh M30PaHHYI0 HAYYHYIO O3ULIMIO, PEaripoBaTh Ha AOMOJHUTEIbHBIE BOIIPOCH, OPHEHTHPOBAThCS
B MaccuBe nH(popManuy, aepuHumi 1 Kateropuil. OlieHKe MoJIeKaT MPaBIJIBHOCTh U TPAMOTHOCTh Peun
CTYJIeHTA, €CJIM 9K3aMeH IPOBOJUTCS B YCTHOU (popMe, a TaKKe ero JOCTHKEHHUS B TeUSHHE CeMeCTpa.
JIONOJTHUTENBHOM 11e/IbI0 9K3aMeHa BJIsIeTCsl (POPMUPOBAHUE Y CTYASHTOB TAKUX Ka4eCTB, KaKk
OpraHU30BaHHOCTb, OTBETCTBEHHOCTD, TPYIOIIOONE, CAMOCTOSTEILHOCTb. TakKuM 00pa3oM, poBepseTCs
CIIOKMBILASICS Y CTY/IEHTa CHCTeMa 3HAHUM 10 JUCLHUILUIMHE, YTO UrpaeT OOJIBIIYI0 PoJib B HOATOTOBKE OyIyIIero
CIEIUAITICTA, CIOCOOCTBYET MOJTYYSHHUIO UM (PYHIAMEHTATILHOM U MPpogeCCUOHANBHON MOAroTOBKU. [1pu
MIOZITOTOBKE K 9K3aMeHY Ba)KHO MPABHJILHO M PALIMOHAIBHO PACIIAHUPOBATH CBOE BPEeMsl, YTOOBI yCIIETh Ha
Ka4eCTBEHHO BBICOKOM YPOBHE ITOJIOTOBUTHCS K OTBETaM IO BceM BoIlpocaM. Bo BpeMsi MOITrOTOBKHM K 9K3aMeHy
CTYJIeHTHI TAK)KE CUCTEMATU3UPYIOT 3HAHUS, KOTOPbIe OHU PHOOPESIH MPpY N3YYeHUH OCHOBHBIX TEM Kypca B
TeYeHHe CEMeCTpa. DTO MO3BOJISET UM YSICHUTH JIOTUYECKYIO CTPYKTYpPY TUCHUIUIMHBL, OOBbEAUHUTD OTEIbHBIE
TEMbI B €IMHYIO CHCTEMY, YBUIETh IEPCIIEKTHBHI ee pa3BuTHs. CamMocTosTeNbHast paboTa Mo MOATOTOBKE K
9K3aMeHy BO BpeMsl CECCUHM JIOJDKHA TUIAHUPOBATHCS CTYASHTOM, UCXOI U3 00IIero oobeMa BOIpocoB,
BBIHECEHHBIX HA 9K3aMeH, TaK, YTOObI 32 MPEeJOCTABISHHBIH I TIOATOTOBKU CPOK OH CMOT' PABHOMEPHO
pacripeiesMTh MPUOIM3UTEIBHO PABHOE KOJIMYECTBO BOIPOCOB YIS €XKEJHEBHOTO U3YUeHHs (TIOBTOPEHHMS).
BaskHO, 4TOOBI OIMH MOCIEHUI JeHb (JMO0 YacTh ero) ObUI BhIAGECH U1 OTIOJTHUTEIBHOTO TIOBTOPEHHUS BCETo
o0beMa BOIPOCOB B LIETIOM. ITO MO3BOJISIET CTYEHTY CAMOCTOSITENIBHO IIEPENPOBEPUTh YCBOSHNE MaTepraa.

Crpanyna 13 u3 17.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT Ha 3auete onpegenseTcs KauecTBO U 00bEM YCBOEHHBIX CTYAEHTAMM 3HaHUIA, CIOCOOHOCTD K 0000IIEHHIO,
aHaIM3y, BOCIPHUATHIO MH(GOPMAIMK, IOCTAHOBKH 1IEJIU U BHIOOPY ITyTel ee IOCTHKEHHs], a TaK)Ke yMEHHUe
padoTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOKET ITPOBOIUTHCS B YCTHOW WA
ncbMeHHOH popmax. Popmy nposesenus onpenenser Kadenpa. [Toaroroska k 3auery - mporecc
VHIVBUAYANIbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE IPaBUIIa, 3HAHHS KOTOPBIX MOTYT OBITh MOJIE3HBI IS
BceX. 3aJI0roM YCTIEIHOW ca4y 3a4eTa sIBJISIeTCs] cucTeMariyeckast pabora HaJl y4eOHOW JUCIUIUIMHON B
TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX CO/IEPKaTEbHBIX Pa3/iesioB TMCHMILUIMHBL. Eciu, roToBsICh K 3a4eTy, Bbl UCTIBITHIBAETE
3aTpyJHEHUs, OOpalllaiiTech 3a COBETOM K IIPENoiaBaTellio, TeM 0oJjlee UTO IIPU CUCTEMaTUYECKOI IIOArOTOBKE Y
Bac eCTh TaKasi BO3MOKHOCTb. ['OTOBSICH K 3a4eTy, JIy4llle BCEro COUeTaTh NOBTOPEHNE TEOPETUUECKHUX BOIIPOCOB C
BBITIOJTHEHHEM TTPAKTHYECKUX 3aaHui. TpeOoBaHus K 3HAHUSIM CTY/IEHTOB ONpe/iesieHbl (bejiepaibHbIM
rocylapcTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM U paboyell mporpaMMoil AucHuILIvHEL. Lless 3auera - mposepka
Y OIIEHKa YPOBHS MOJTyYEHHBIX CTY/IEHTOM CIEIMAIBHBIX IO3HAHUH 0 Y4eOHOH ANCIUITINHE 1
COOTBETCTBYIOIIX UM YMEHUI 1 HABBIKOB, & TAK)KE YMEHHS JIOTMUECKH MBICJHUTh, aprYMEHTUPOBATh N30paHHYIO
Hay4HYIO MO3UIIMIO, pearupoBaTh Ha JOTOJHUTEIbHbIE BOIIPOCH, OPHEHTUPOBATHCS B MacCUBe MH(pOpMAaLuH,
Jedunumii 1 Kateropuid. OlieHKe MoAJIekaT MPaBUIBHOCT M TPAMOTHOCTD PEUM CTYAEHTa, ECJU 3a4eT
TIPOBOJIMITCSI B YCTHO# (hopMe, a Takke ero JOCTIKEHHs B TeueHne ceMecTpa. JJonoiHuTeIbHOM Hesbio 3aueTa
sBisieTcst GOPMUPOBAHUE Y CTY/IEHTOB TAKMX KauecTB, KaK OPraHM30BaHHOCTh, OTBETCTBEHHOCTH, TPYAOJIO0HE,
CaMOCTOSITENILHOCTD. TakuM 06pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTY/IEHTa CHCTeMa 3HaHUM 110 JUCIUILIMHE,
YTO UTrpaeT OOJIbLIYIO POJIb B IOATOTOBKE OyIyIIero CHelyaaucTa, CIocOOCTBYET MOTyYeHUI0 UM
(yHmamenTanbHOI 1 ipoeccnoHa bHOM NoArotoBKY. [Ipn MoAroToBKe K 3a4eTy BaKHO MPABIJIBHO U
PalIOHANIBHO PACIIaHMPOBATH CBOE BPEMs1, UTOOBI YCTIETh HAa KAYECTBEHHO BHICOKOM YPOBHE IOJTOTOBHUTHCS K
OTBETaM 10 BceM BompocaM. Bo Bpemsi MOJArOTOBKY K 3a4€Ty CTYAEHTHI TaKKe CUCTEMaTH3UPYIOT 3HAaHUS,
KOTOPBIE OHM TIPHOOPEITN NTPU N3yYEHNH OCHOBHBIX TEM Kypca B TeUeHHE ceMecTpa. DTO MO3BOJISIET M YSICHUTh
JIOTMUYECKYIO CTPYKTYPY AUCLUILIAHBI, OOBEANHUTD OT/JEIIbHbIE TEMBI B €IMHYIO CHCTEMY, YBUIETh EPCIEKTUBHI
ee pa3BuTusA. CamocTosATebHAsA padoTa MO MOArOTOBKE K 3a4eTy BO BPEMs CECCUU JOJIKHA IIaHUPOBAThCSA
CTYZIEHTOM, UCXO/1s1 M3 00Iero oObeMa BOIIPOCOB, BRIHECEHHBIX Ha 3a4eT, TaK, YTOObI 32 MPEI0CTABICHHBIN JUIs
HOATOTOBKH CPOK OH CMOT' PABHOMEPHO PaclpeleuTh IPUOIU3UTEILHO PABHOE KOJIMYECTBO BOIIPOCOB IS
€XEeJHEBHOTO M3yueHus1 (OBTOpeHus ). BaxkHO, 4TOOb OIMH NOCEAHMIA IeHb (JINOO YacTh ero) ObLT BBIIENIEH JUIS
JOTIOJTHUTEIBHOTO IIOBTOPEHUS BCEr0 00beMa BOIIPOCOB B 1I€I0M. DTO HO3BOJISAET CTYIEHTY CAMOCTOSTEIBHO
HepeNPOBEPUTh YCBOEHHE MaTepraa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
1o JUCHHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonuXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHoM 1o crietmanbHoctu: 04.05.01
"dyHaaMeHTanbHas U MPUKJIaIHAs XUMUs'" U crienmanu3anuy "®yHIaMeHTaIbHASE XUMUSL: MaTepUalibl Oyayiero”.
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978-5-8114-1479-6. - Tekct : anekTpoHHSIH // JlaHb : 351eKTpoHHO-OubIMoTevHas cucrtema. - URL:
https://e.Janbook.com/book/168657 (narta obpamienus:: 24.05.2021). - Pesxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENeH.

3. Barkeiim, A. 0. O6mas xuMideckast TEXHOJIOTHSI: BBEICHUE B MOJICIMPOBAHNE XMMHKO-TEXHOJIOTMYECKHX TPOLIECCOB !
y4ye6Hoe nocobue / A. F0. Bakreiim. - 3-e uzn., nepepad. u gor. - Mocksa : Jloroc, 2020. - 304 c. - (HoBas yHMBepcuTeTCKASI
6ubmmoreka). - ISBN 978-5-98704-497-1. - Tekcr : anekrponHslid. - URL: https://znanium.com/catalog/product/1212487 (nata
ooparmrenus: 24.05.2021). - PexxuM goctyna: 1o mo/imcKe.

4. CobanoB A.A., Bypnaesa JI.M., I'ankuna U.B., Tyapuii E.B. Metonuyeckue yka3zaHus K Kypcy XMMHUECKasl TEXHOJIOTUsI
(anaym3 He(pTH 1 HEPTETIPOAYKTOB): IS CTYIEHTOB XUMHUYECKOro ¢akyibrera. - Kazanp: KOV, 2011. - 56 c. Tekcr :
aneKkTpoHHBIA. - URL:

http://kpfu.ru/docs/F863169081/%C0%ED%E0%EB%ES8 %E7%20%ED%ES%F4%F2%ES.pdf (nata obpamenusi:
24.05.2021). - PexuM mpocTyna: OTKPBITHIHA.

5. Kypamia AWM. Metoanueckuie yKa3aHusi K MPaKTHYECKUM paboTaM MO XMMHUYECKOW TEXHOJIOTUH. AHAIIM3 KUPOB U
pactutenbhbix Macen / A.W. Kypammus, A.B. Wnbun, E.B. Konmakosa, A.®. AkcyHoBa, B.W. I'ankun - Kazans: M3gatenscTBo
Kazanckoro yausepcuterta, 2016. - 31 c. Tekcr: anekrponssii. - URL:
https://kpfu.ru//staff_files/F_728871777/Zhiry_final_1_.pdf (nara obpamenus: 24.05.2021). - Pexum gocTymna: OTKpBITHIH.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. ITorexuH, B. M. OCHOBBI TEOPHH XUMHUYECKHX ITPOIIECCOB TEXHOJIOTMHM OPraHMYECKHUX BEIIECTB U HedTernepepadoTKy :
yueOHuk / B. M. ITotexun, B. B. ITotexuH. - 3-e u3., uchp. u goi. - Cankt-IlerepOypr : Jlanp, 2021. - 896 c. - ISBN
978-5-8114-1662-2. - Tekcr : a/eKTpoHHbIH // JIaHb : 31eKTpoHHO-OMbMOoTeYHas cucteMa. - URL:
https://e.Janbook.com/book/168720 (narta obpamienus:: 24.05.2021). - Peskxum gocryna: 1uisi aBTOpU3. MOJIb30BaTENEH.

2.bapanos, [I. A. Ilporeccs 1 armapaTbl XAMAYECKOH TeXHOJIO0rnM: yueOHoe nocodue / [I. A. Bapanos. - 3-e u3z., crep. -
Cankrt-IletepOypr : Jlanp, 2020. - 408 c. - ISBN 978-5-8114-4984-2. - Tekcrt : anexTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/130186 (nata o6pamenus: 24.05.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. TTonoBa, A. A. Metob! 3amuTsl oT Koppo3uu. Kypc nekuuii : yue6noe nocodue / A. A. Tlonosa. - 2-e u3j., nepepad. u JIo1.
- Cankr-IletepOypr : Jlanb, 2021. - 272 c. - ISBN 978-5-8114-1721-6. - Tekcr : anexTponHsiii // Jlaus :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/168678 (nata obpainenus:: 24.05.2021). - Pexum
JOCTYIa: IJIs1 ABTOPU3. MOJIb30BATEIEH.

4. I'ymepoB, A. M. Maremarryeckoe MOJeIMPOBaHNE XUMUKO-TEXHOIOTMYECKHX MTPOLIECCOB : yueOHoe nocodue / A. M.
I'ymepos. - 2-e u3x., nepepad. - Cankr-IlerepOypr : Jlanp, 2021. - 176 c. - ISBN 978-5-8114-1533-5. - TekcT : 351eKTpOHHBIH //
Jlans : anekTpoHHO-OMOMOTeuHas cuctema. - URL: https://e.lanbook.com/book/168613 (nata obpamenus: 24.05.2021). -
Pexum moctyna: ajist aBTOpu3. MOIb30BaTeNEH.

5. Camoiinos, H. A. I[IpumMeps! 1 3agaun 1o Kypcy 'MaTeMaTu4eckoe MOJEeTMPOBaHIE XUMHUKO-TEXHOJOTMYECKUX MPOLIECCOB'
y4yeOHoe nocobue / H. A. Camoiinos. - 3-e uzz., ucnp. U pomn. - Cankt-IlerepOypr : Jlanp, 2021. - 176 c. - ISBN
978-5-8114-1553-3. - Tekct : anekTpoHHSIH // JlaHb : 351eKTpoHHO-OubIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/169384 (narta obpamienus:: 24.05.2021). - Pesxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.17 Xumuueckas mexrnonrozus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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