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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

dopmupoBanue 0a30BBIX 3HAHUN W TIOHATUN MO XMMHYECKON TEXHOJIOTHUH, BAXKHEUIITUM
XUMHUYECKUM MPOU3BOJICTBAM M JIPYTUM MPOU3BOJICTBAM, UCIIOIB3YIOIIMM B CBOCH TEXHOJIOTUU
XUMHUYECKHUE PEAKIIHH.

1.2 3agauu TMCHUILITHHEI

ChopmupoBaTh MOHATHWHBIA anmapar, HEOOXOAUMBIH JUII  CaMOCTOSITEIIBHOTO
BOCIIPUSITUSL, OCMBICIICHUSI U YCBOEHHUS XUMHUKO-TEXHOJIOTMUECKUX 3HAHHM, MPEACTABICHUS O
B3aUMOCBSI3M JTUCHUIUIMHBI C JPYTUMH XHMHYECKHUMH, SKOHOMHYECKHMMHU M SKOJIOTHYECKUMU
JTUCITUTIIMHAMY, HABBIKH YKCIIEPUMEHTATLHOU PabOTHI.

ChopmupoBaTh y CTYIACHTOB CIOCOOHOCTh K HCIIOJB30BAHUIO 3aKOHOMEPHOCTEH
XHMHUYECKOW HAYKH TP PEIICHUH KOHKPETHBIX MPOU3BOJICTBEHHBIX 3a/1a4, BJIaJICHUE HABBIKAMU
pacueTa TEXHUYECKHX IIOKa3aTelied TEeXHOJIOTMYECKOro Ipolecca M MeTofgamu paboThl B
COOTBETCTBUM C HOPMaMH TEXHUKH O€30MAaCHOCTH, a TaK)Ke€ HaBBIKAMH CaMOOOpa30BaHUS W
caMOOpraHu3aI1H.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucnumimHa «XUMHAYeCKass TEXHOJOTHs» OTHOCHUTCS K oOs3arenbHOM dyacTh bioka 1
"Mucuumnuael (Moxynu)" ydueOHOro ruiaHa. B coorBercTBuM ¢ paboduM y4eOHBIM ILTAHOM
TMCIMTUIMHA U3ydaeTcst B 5, 6 cemecTtpax Ha 3 Kypce. Buj mpomexxyTodHoi aTrectanuu: B 5-M
CEMECTpe — 3a4eT, B 6-M ceMecTpe - 3ayer.

3HaHMs, TIOJY4YEHHbIE B IPOLIECCE U3YYEHUs JUCUUIUIMHBI, HEOOXOJUMBI JUIs
JanbHENIel ycrnenHon npodeccnoHanbHOM MpakTUYeCcKol nearenbHocTu. Kypc HampaBiieH Ha
dbopMUpOBaHHE HABBIKOB COTJIACHO OOpa30BaTEIbHOMY CTaHAAPTY BBICHIET0 OOpa3oBaHHS IO
HarpaBjeHuto noArotToBku - 04.03.01 «Xumusi».

1.4 TlepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB O00y4eHHsl MO JMCHHMILIMHE (MOIYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCLUIUIMHBI ¢dbopmupoBaHue
00yJaronuXxcs CICTYIONIUX KOMITETEHIIUN:

HaIllpaBJICHO Ha y

KO,H 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHXXCHUSA KOMIICTCHIIMNA

PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIUIIIINHE

OIIK-2. BHaI[eHI/IeM HaBBIKaMH TMPOBEACHUSA XUMHUYECKOI0 IJKCHEPHUMCEHTA, OCHOBHBIMHU CHHTECTHUYCCKUMU U

AHAJTUTUICCKUMHU METOJJAMHU TTOJIYYCHHUA U UCCIICI0

BaHUs XUMHUYCCKHX BCIICCTB U peaKuHﬁ

HOIIK-2.1. Paboraer c XAMHUYECKUMU
BEIIECTBAMH C COOJIOJCHUEM HOPM TEXHUKH
0e30IMacCHOCTH

3HaeT NpUHUMOBI (HOPMUPOBAHUS TPEOOBAHMN TEXHHUKU
0€301acHOCTH M XMMMKO-TEXHOJIOTHUECKYIO CTPYKTYpY
co3/1aHus 1 QYHKIIMOHUPOBAHUSI IPOU3BOICTBA

YMeer  peanu3oBbIBaTh  Oe3zomacHyro  paboty B
7a0OPaTOPHBIX M TEXHOJOTUYECKUX YCIOBUSX M 00J1alaTh
YCTOWYMBBIMHU HaBbIKaMH pabO0ThI C XUMHUECKHMU CPEaMHU

Bnaneer HaBblkamMu 0€3pHCKOBO pPabOTHI B YCIIOBHSIX
71a00paToOpUu U yMEHHEM OpraHu3alny 0e30macHol paboThl
C XMMHYECKHMH U XUMUKO-TEXHOJIOTHUECKHMH CPEAaMHU

HOIIK-2.2. CuHTe3upyer  BellecTBa U
MaTepHajsl Pa3sHON HPUPOABI C HUCIIOIB30BAaHUEM

3HaeT 0a30BblE U CIICHHAJIbHBIC  SKCIICPHUMCHTAJIbHBIC
METOAbI CHHTE3a COCIUHECHUH Ppas3IMYHbIX KJIAaCCOB

HMCHOIINXCA METOOUK

yMEET OCYIIECTBIISATh KakK MPOCTble, TaK W CJIOXKHbBIC
MHOTOCTAQ/IMMHbIE  CHUHTE3bl  COCJMHEHUN  Pa3TUYHOTO
CTpoeHus, paboTas Kak CaMOCTOSITeNbHO, TaK U B COCTaBe

IpyHIbl

BJIAACCT HaABBIKAMH IIO BBIACICHHIO BCIICCTB pa31mtm0171

OpUPOJBI, @  TakkKe  HAaBBIKAMH  CHHTETHYECKOTO
IUTAHUPOBAHUS
HOIIK-2.3. IIpoBoauT cTaHAApTHBIE ONEpaLUu 3HaeT OCHOBHBIC IIPUEMBI, IIPUMEHSAEMBIC B




Kox n HanmeHOBaHNE HHANKATOPA PesynbraTel 00y4eHus IO TUCIUIIINHE
JOCTIDKEHHSI KOMIIETCHITNH

JUTSL OTIPEICIICHIS] XUMUIESCKOTO COCTaBa KOJUYECTBEHHOM XHM. aHAJH3€ M3BECTHBIX COCTABOB,
BELIECTB U MaTEPUAJIOB Ha UX OCHOBE MOJYYa€MBIX B XUMHKO-TEXHOJIOTHICCKHUX MPOIECCax
YMeeT OpHUCHTHPYSICh Ha KOJMYECTBCHHBIC IMOKA3aTeIU
peakIMy HAMpaBisATh €€ B HEOOXOMUMYIO CTOPOHY IS
MOBBINICHHS BBIXO/1a MPOAYKTA

Brnageer 3HaHUSAMH O KHHETHYECKHX OCOOEHHOCTAX XHM.
peaKiLuii ¥ BINSHUS HA HUX PA3IMYHBIX (PAKTOPOB, a TAKXKE
0COOEHHOCTSIMH COCTaBJICHHUS MaTEPHUAIBHBIX OaJIaHCOB

NOIIK-2.4. Hccnemyer CBOWCTBa  BemIeCTB | 3HACT OCHOBHBIE XUMHYECKHE U (PH3UKO-XHMHUYECKHE
U MaTepHaioB c UCTIONB30BAaHMEM | METOABI NPUMEHSIEMBIE I OLICHKH Ka4eCTBa MPOAYKINH
COBPEMEHHOI'0 HAyYHOTO 000PYIOBAHUS YMeeT HCHONB3ys  COBPEMEHHOE  HCCIEHOBATEIbCKOES
obopynoBaHHE  TOKa3aTb  B3aHMMOCBA3b  COCTaBa M
[apaMeTpoB PEakIWu, YCIOBHHM CHHTE3a MaTepHaia ¢ HX
TMOJIY4aCMbIM Ka4€CTBOM

Brnaneet noruxoit paGoTel ¢ COBpeMEHHBIM 000pyJOBaHUEM
00YCIJIOBJICHHOM TE€M WJIM MHBIM METOIOM B OCHOBE Ipudopa

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6riast TpyA0EMKOCTh AMCIUILIMHBI cOCTaBiasieT 5 3aderHbix eauuui (180 uacos), ux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

Bunst padot Bcero Dopma 00yueHHs
4acoB OYHasl
5 6
ceMecTp ceMecTp
(uacer) (gacer)
KonrakTHas paGora, B TOM 4HcJe:
AyauTtopHsble 3aHATHA (BCEro): 100 50 50
3aHATHS JEKIMOHHOTO THIIA 50 16 34
nabopaTOpHEIE 3aHATH 50 34 16

IMPAKTUYCCKUC 3aHATHA

CCMHMHAPCKUC 3aHATUSL

HNuas koHTakTHas padora:

Kontpons camocrosrensHoi pabotsr (KCP) 4 2 2
IIpomexxyrounas arrectanus (MKP) 0.4 0.2 0,2
CamocTosiTeIpbHasi pad0Ta, B TOM YHCJIE: 75,6 55,8 19,8
OdopmiteHre 1ad0paTOpHBIX padoT 8 5 3
CaMOoCTOSTENbHOE U3YUEHHUE TEOPETUUECKOTO 12 7 5
Mmarepuasa

CaMOCTOATENLHOE PENIEHHE 3124 14 10 4
IMoArOTOBKA K TEKYIIEMY KOHTPOJIIO 16,9 7,8 9,1
KoHTpoab:

IToAroToBKa K DK3aMEHY 26.7 10.2 16,5
Oomas qac. 180 109,8 70,2
TPYAOEMKOCTH B TOM YHCJIe 1044 52,2 52,2

KOHTAKTHasi padora
3a4. efl 5 3 2




2.2 ConepxxaHue QM CUUILTHHBI
Pacnpenenenue BunoB yueOHON pabOThI M MX TPYJOEMKOCTH IO pa3zeiaaM JUCLUIUINHBL.
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 5, 6 cemecTpax (ouHast popma oOyueHHsI)

KomuectBo yacos
Breaynut
Ne HaunmenoBanue pasnenos (Tem) AyRuTOpHaS op}?;ﬂﬂ
Bcero pabora
pabota
JI 113 JIP CPC
1 bazosble norsTus xuMudeckoit rexHororun. XTC u ee 12 2 ) ) 10
XapPaKTEPUCTHKH.
2. XUMHKO-TeXHOJOrH4Yeckuii mporecc. PakTops! BIUSHUS. 20 2 8 10
3. IIponecchl ¥ annapaTsl XUMUYECKOT0 IPOU3BOACTRA. 16 2 - 4 10
4 OCHOBBI COCTaBIICHUS] MATEPHAIBHBIX U TEIJIOBBIX 0aIaHCOB 20 2 i 8 10
MIPOU3BOJICTBA.
5 ChIpb¢ XUMHUYECKON NPOMBILLTEHHOCTH. Bona xak KOMIUIEKCHBIN 10 2 ) 4 4
pecypc B XUMHUECKONW TEXHOJIOTHH.
6. OHeprus Jyisi XMMUYECKOTr0 MPOU3BoIcTBa. [lepcrekTuBHbIE 6 2 ) ) 4
HEPTropecypchl
7. Koppo3sus 000pyoBaHus 1 3aluTa OT Hee. 10 2 4 4
8. Kartanus B XUMUYECKOM TEXHOJIOTUH. 5,8 2 - 3,8
9. TexHonorus OTAEIbHBIX IPOU3BOJICTB 75,8 | 34 22 19,8
HUTOI'O no pasoenam oucyuniurvl 175,6 | 50 - 50 75,6
KoHnTponb camocrosrensHoil pabotsl (KCP) 4 - - - -
IIpomesxyrounas arrecrarus (MKP) 0.4 - - - -
ITonroToBKa K TEKYIIEMY KOHTPOJIO 26.7 - - - -
OO61mas TpyJ0€MKOCTh N0 JUCIUILTHHE 180 - - - -
2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3aHATHSA JeKINOHHOIO TUIIA
No Haumenosanue pasnena Costepraniie pasiena (Temb) ®dopma Tekymero
(Tembl) KOHTPOJIS
1. |OCHOBBI XUIMHYECKOH bazoBrie mnonaTHs xumuueckod TtexHosorun. XTC wu ee|Dcce
TEXHOJIOTUH U MPHUHIIMITBI |XapaKTEPUCTHKH.
2. |byHKIMOHUPOBAaHUS XUMUKO-TEXHOJIOTHYECKUH npouecc. PakTopbl BIUSHUS. KonTtpombHbIe
XUMHKO- BOIIPOCHI
3. |TeXHOJIOTMYECKUX IIpoueccel u annaparbl XMUMUYECKOIO IIPOU3BOJCTBA. KonTtpombHbIe
cuctem (XTC). BOTIPOCHI
4. OCHOBBI COCTaBJICHHSI MaTE€pPHAJIBHBIX M TEMJIOBBIX OaJaHCOB|pELICHUE 3a/1ad,
MIPOU3BOJICTBA. JIP, KP
5. Ceipp¢  XUMHYECKOW  TPOMBINNICHHOCTH. Boma  kak|pemenwe 3amad, JIP
KOMIUIEKCHBIH Pecypc B XUMUYECKON TEXHOJIOTHU.
6. OHeprus JUII XUMHYECKOTO MpPOM3BOJACTBA. IlepcrexTuBHBIE|Jcce
SHEPropecypcsl
7. Kopposust 060pynoBaHus U 3aluTa OT Hee. pelieHue 3aaad,
JIP, KP
8. Karanuz B XuMHuecKoi TEXHOJIOTUH. Kontponbusle
BONPOCHI
9. |Texnonorus oTnenpHBIX |PaccMaTpuBaeMble XMMHYECKHE TPOM3BOICTBA: pelieHue 3aaad,

MpOU3BOACTB

- CHHTE3bl Ha OCHOBE OKCHA YTJIepoa U BOJIOPOAA,
- nepepaboTka He(TH,

- nepepaboTKa IIPUPOIHOTO Ta3a,

- MPOM3BOJICTBO COJIEH U yIOOpEHUA,

- MPOMU3BOJCTBO CUJIMKATHBIX MAaTCpHUAJIOB

- BTOpHUYHAs 1epepadoTKa MOoJIUMepPOB

- IPOU3BOJICTBO ANbTEPHATUBHBIX BUIOB TOIJINBA

KP, JIP

3amura taboparopHoii padotsr (JIP), koutposbhas padota (KP), tect (T)




2.3.2 3aHaTHS CEMHHApPCKOro THHA (NMpaKTHYecKHe / CeMHHapCKue 3aHATHS/
JabopaTopHblie padoThI)

HaumenoBanue pasgena

dopMa TEKyILIEro

Ne Tematuka 3aHATHIA/PaObOT
(Temer) KOHTPOJIA
1. HccnenoBaHue KMHETHKH reTeporeHHoi peaximu oxucieHus|JIP1 Bompocs! k
OCHOBBI XMMUYECKOI1 cynb(puTa HaTpUs pabore

pabot

OLICHOYHBIM KPUTEPUSIM

2. |TeXHOJIOrMU U MPUHLMUIIBL | Y MITYCHHE BOIBI JIP2 Bonpocsl k

(YHKIIHOHUPOBAHUS pabore
3. |XUMHKO- KoHTakTHas KOppo3us U NPOTEKTOPHAs 3alUTa -

4, |TEXHOJOrMECKUX CocraBnenue Mar. Gananca mporecca noiyuenus cepuucroro|JIP3 Bompocs! k
cucreM (XTC). HaTpUA pabote

5. Kayctudukamms cogoBoro pactsopa JIP4, Bompocsl k
pabote

6. |Texnomorus oTnenbHEIX |KaTamuTudaeckuii KPEKMHI  YIJIEBOAOPOIHOIO ceipbs|JIPS, Bonpocs! k
MPOU3BOJICTB (BupTyanbHas) pabore

7. Brinenenue xnopuaa Kajius U3 CUIbBUHUTA JIP6, Bompocs! k
pabote

8. DNEKTPOIU3 BOJHOTO pACTBOPA XJIOPUAA HATPUS JIP7, Bompocsl k
pabote

9. Ounctka 0TX010B 0T HOHOB Fe (3+) JIP8, Bompocsr k
pabote

10. |3amwura naboparopHbix | 3ammra CTYAEHTaMH SKCIEPUMEHTANBHBIX pe3ynbTaTtoB 1o [JIP1-§, 3auer

BamuTa 1abopatopHoit padotsl (JIP), kontponbHas padota (KP).

2.3.3 lIpumepHas TeMATHKA KYPCOBBIX padoT
KypcoBast paboTta He mperycMOTpeHa yu4eOHBIM TIITAHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEIbLHOI PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

[lepeuenp y4eOHO-METOINUECKOTO 0OECTICUEHHS AUCIIUILUINHBI 110
Ne Buxg CPC BEITIOJTHEHUIO CAMOCTOSATENEHOW PadOTHI
1 | Odopmienue nabopatopHbx |JlabopaTopHBIE MPaKTHKYMBI Kadeapsl oOMeld M HEOPraHWIeCKOH XUMHH U
pabot VBT, BupTyanpHble 1abopaTOpHbIE PabOTHI
2 | CamocTosTenbHOe H3yueHHe |DJIeKTPOHHO-MH(GOPMAaIlMOHHAsl ~ CHCTeMa  yHUBEpCHTeTa,  OuOIHoTeKa
TEOPETHYECKOro MaTepuala |yHHBEpCHTETa, HHPOPMAIIMOHHBIE AIEKTPOHHbIE pecypchl ceTn «HTepHeT»
3 | CamocrostenbHoe pemenne |OOmas XUMHYecKas TEXHOJOIMS B NpUMEpax 3ajavax, J1abopaTopHBIX
3a1a4 pabortax u Tectax. YueoHoe mocodue. /JI.JI. ToBaxusuckuii, M.K. Korienera,
C.U. Bykxano,M.: Uudppa M 2014.
4 IMoaroroBka k TekymiemMy |MeToiuueckie  PEeKOMEHIAIMM K  OpraHuM3alid  ayAuTOpHOH |
KOHTPOJIIO BHEAYIUTOPHOH (CaMOCTOSITENbHOI) pabOThl CTYAEHTOB: METOIMYECKHUE
ykazauus / coct. T.II. Cropoxenko, T.b. Ilounnok, A.B. becmanos, H.B.
Jloza. — KpacHogmap: Ky6anckuii roc. yu-T1, 2018. - 89 c.

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYalOMUXCS W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 3710poBbsi (OB3) npenocrasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaitns.
JIst UL ¢ HapyIIeHUSIMH CITyXa:

— B Ie4aTHoi (opme,




— B (hopMe DIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JTTI ¢ HApyIISHUSIMH OTIOPHO-IIBUTATEIBHOTO armapara:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHUM UCHUIIHHBI
(Mmomyuis)

B Xxonme wu3yyeHus JUCHMIUIMHBI IPEAYCMOTPEHO HCMOJIB30BAHUE  CIIECIYIOLIUX
00pa30BaTeNbHBIX TEXHOJOTHIA: JIEKIIMH, J1a00paTOPHBIC 3aHSITHS, CaMOCTOSITENIbHas padora
CTYJICHTOB.

B cootBerctBumn ¢ tpebdoBanussmu ®I'OC BO no HanpaBieHuio «XUMHUS» pealn3aius
KOMIIETEHTHOCTHOTO MOAX0/1a MIPeIyCMaTpUBaeT NIMPOKOE HCIIONIb30BAHUE B y4eOHOM IpoIiecce
AKTUBHBIX U UHTEPAKTUBHBIX ()OPM MPOBEIACHUS 3aHITHH.

Heotbemiemoii cocTaBHON 4YacThi0 BHUJIOB YYEOHBIX 3aHATHIA W OJHOM M3 BaKHEHIIMX
IPH TOATOTOBKE CTYICHTOB SIBISICTCS JIA0OPATOPHBIA MPAKTHKyM. VIMEHHO 11abopaTopHBIH
MPaKTUKYM MO3BOJISIET pEaN30BaTh BOEAMHO MOHATHS «3HATh», KyMETb», «BJIaJIETh HABBIKAMU
NpU TPOBEICHUU HKCIEPUMEHTANBHBIX HcchaeaoBaHuil. [lpu mnpuMeHeHun MpoOIEMHOTO
noaxoja K paboTe CTYAEHTOB CTAHOBUTCS BO3MOXHBIM pELICHHE CIEAYIONIero KOMILIeKca
3a1a4:

- (hOopMHUPOBaHKE Y CTYICHTOB 3HAHUS U MOHUMAaHUS GU3NYECKON CYITHOCTU M3y4aeMbIX
MPOLECCOB U SIBJICHUI;

- pa3BUTHE CIOCOOHOCTEH K TBOPUECKON UCCIIEIOBATEIBCKOM paboTe;

- yMEHHE TPUMEHSATh B TMPAKTHUKE HAYYHBIX  HUCCJICNIOBAHMN  pa3IUYHBIC
HKCIIEPUMEHTAIIbHBIE METOIUKH;

- 3HAaHWE OCHOB IIOCTAHOBKH JKCIEPHUMEHTOB C MPUMEHEHUEM Pa3JInYHOIO
HCCJIEIOBATENLCKOTO 000PYIOBaHUSI.

Jns wWHBaNMAOB M JMI € OrPAHUYECHHBIMU BO3MOYKHOCTSIMU  3J10POBbS
YCTaHABIMBAETCS OCOOBIN MOPSIOK OCBOEHHUS YKa3aHHOW AMCHUIUIMHBL. B o0pazoBarenbHOM
IIPOLIECCE HCIIOJIb3YIOTCS COLIMAJIbHO-aKTHBHbIE M peQUIEKCHBHBIE METOAbl OOydYeHus,
TEXHOJIOTUH COIIMOKYJIBTYPHON peabuiuTalMi C EeNbl0 OKa3aHWs MOMOIIM B YCTaHOBIIEHUU
MOJTHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUN C JAPYTMMH CTYACHTAMH, CO3JaHUU KOM(POPTHOTO
MICUXOJIOTHYECKOTO KJIMMara B CTYJIEHYECKOW rpymme. Bellieo3HaueHHbIlE 00pa3oBaTENbHbBIE
TEXHOJIOTHH Jar0T HamOojee 3(h(PEeKTUBHBIE PE3yNIbTaThl OCBOEHUS TUCHHUIUIMHBI C TIO3UIUN
aKTyallM3allud  COJEpXKaHUS TEMBbl 3aHATHUS, BBIPAOOTKH MPOJYKTHBHOTO  MBIIUICHUS,
TEPMUHOJIOTHYECKON TPAaMOTHOCTH M KOMIIETEHTHOCTH O0y4aeMOro B acleKTe COIMaIbHO-
HANPaBIEHHOW TO3UIMKH OYAylIero CrelnuannucTa, U MOTHUBAIMM K WHHUIIMATUBHOMY W
TBOPUYECKOMY OCBOEHHUIO yUeOHOr0 MaTepHarna.

NudopmanoHHble  TEXHOJIOTHUH, TMPUMEHSEMble TP U3YYCHHH  JUCIUILIAHBI:
WCIIONIb30BaHWe  WH(MOPMAIIMOHHBIX ~ PECypcoB,  JOCTYNHBIX B WH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu HTepHeT.

AnanTHBHBIC 00pa30BaTEIbHBIC TEXHOJIIOTHH, IPUMEHSIEMbIC TIPY U3yYE€HUN TACIUTTAHBI
— Qi JIMIl C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 3/I0POBbsI MPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIIMH C UCIIOJIBb30BAHUEM HJIEKTPOHHOM MOYTHI.

4. OueHo4yHbIe CpeACTBAa VIS TeKYyHIero KOHTPOJSA  YCNeBaeMOCTH H
NMPOMEKYTOYHOM aTTecTalluu



OneHouHbIC CpeACTBa MpEIHA3HAYEHBI NJIsi KOHTPOJS M OLEHKH 00pa30BaTEeIbHBIX
JOCTHKEHUI O0O0y4yaroumxcs, OCBOMBIIMX MpOrpaMMy Yy4eOHON IUCHMIUTUHBI «Xumuueckas
MEXHONO2USD.
OneHouyHbIE Cpe/ICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Uil MPOBEACHUS TeKYyUIero
KOHTPOJIst B (QopMe 3aJaHuid A CaMOCTOSITEIBHOTO pEIICHUs, 3a1ad s peHIeHUs B
ayJIUTOPUHU, KOHTPOJBHBIX pabOT, KOHTPOJBHBIX BOMPOCOB K jabopaTopHbIM paboTam, U
NPOMEKYTOYHOM aTTecTaluM B JopMe BOIIPOCOB U 33734 K IK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEICTB /sl TEK

el U MPOMEeKYTOYHOM aTTecTaluu

n/n

Kon n HanmeHoBaHue
MHJIMKaTopa
(B cooTBeTcTBUH C 1. 1.4)

PesynbraTe! 00ydeHns
(B cootBeTcTBMU C 1I. 1.4)

HamMenoBaHme orieHOIHOTO cpeacrtsa

[IpomexxyTounas

Texymui KOHTPOJIb
yim p aTTecTalus

MOIIK-2.1. Pabotaer ¢
XUMHYECKUMH
BEILIECTBAMH C

co0moIeHEM HOPM

TEXHUKH 0€30IMaCHOCTHU

3Haer
dhopMupoBaHus
TpeboBaHuUit TEXHUKU
0€30MacHOCTH U XUMHUKO-
TEXHOJIOTHYECKYIO
CTPYKTYPY CO3JaHUs |
(YHKIIHOHUPOBAHUS
TIPOM3BOJICTBA

TMPUHIUIIBI

UtoroBslii TeCT B
5-M cemecTpe,
Bormpoc Ha 3auere
B 6-M ceMecTpe

3amuTa 1abopaToOpHBIX padboT

Ymeer peaTn30BBIBATH
OesomacHylo paboTy B
1ab0pPaTOPHBIX u
TEXHOJIOTHYECKHUX
yCIOBUSAX W 00najzaTh
YCTOWYMBBIMH  HaBBIKAMHU
paboOThl C XUMHYCCKHUMH
cpefamu

3amura 1abopaTopHBIX paboT | -

Bnaneer HaBbIKaMU
6e3puckoBoif  paboOTEl B
YCIOBHAX JIAOOPAaTOPUH H
YMEHHEM OpraHU3aLx
Oe3omacHOil  paboOTHI €
XHUMHYECKUMH U XHUMHKO-
TEXHOJIOTUYECKUMH
cpenaMu

3amura 1abopaTOpHBIX paboT | -

HOIIK-2.2.
CuHTEe3HMpyeT BeulecTBa U
MaTepuaibl pa3HOH
HOPUPOABI C
HCTONb30BaHUEM
UMEOIUXCS METOIUK

3HAeT 6azoBble u
CHelHanbHbIe
OKCIICPUMEHTAJIbLHBIC
METO/IbI CUHTE3a
COCIMHEHUN  pa3JIn4HbIX
KJIaCCOB

Urorosslii TecT B
5-M cemecTpe,
Bompoc Ha 3agere
B 6-M cemecTpe

3amura 1abopaTopHBIX padoT

YMEET OCYIIECTBISATh KaK
MPOCThIE, TaK W CIIOXKHBIC
MHOTOCTa/IMAHbIE CUHTE3bI
COEIMHEHUN  Pa3IMYHOTO
CTpocHus, paboTas Kak
CaMOCTOSITENIFHO, TaK U B
COCTaBE TPYIIIEI

3amuTa 1a6opaTOpHBIX padboT

BIIAJICET HABBIKAMHU 11O
BBIJICJICHUIO BELIECTB
pa3IMYHON IpUpOABI, a
TaKxe HaBbIKaMU
CUHTETHYECKOI O
IJIAHUPOBAHMS

3ajaua Ha 3a4eTe
3anayu U1 pelieHus B B 6-M ceMecTpe
ayIUTOPUH;

Saganus s

CaMOCTOATEIBHOTO PEHICHUA

NOIIK-2.3. IIpoBoaut
CTaHIApTHEIE OTIepaIuU
JUIsL OTIPEJECTICHUS
XUMHYECKOTO COCTaBa
BEIIECTB 1 MaTEpPHUAJIOB
Ha UX OCHOBE

3HaeT OCHOBHBIC IPHUEMBI,
IIPUMEHACMBIC B
KOJIMYECTBEHHOM XHM.
aHajM3e M3BECTHBIX
COCTaBOB, IIOJIy4aeMBIX B
XMMHUKO-TEXHOJOI'MYECKUX

3amurta 1abopaTopHbIX padoT | Bompoc Ha 3adere

B 6-M ceMecTpe




npoueccax

YMeeTr OpUEHTHpYSCh Ha

3amauu [y pemeHus B

HToroserii TeCcT B

KOJIMYECTBEHHBIE ayJUTOPUH; 5-m cemecTpe,
IOKAa3aTeIn peaxnum | 3amaHus A 3amaya Ha 3a4eTe
HAIpPaBJIATh ee B | CAMOCTOSITEIIBHOTO PELICHHUs, | B 6-M CeMecTpe
HeoOxomumyto  cropony | KP

JUIS TIOBBHIIIEHHS BBIXOJA

MPOAYKTA

Bnameer 3HaHmMsMEH 0 | 3ammra J1a00OpaTOPHBIX paboT, | MTOroBEIi TeCcT B
KHHETHYECKUX 3amauu s pelicHus B 5-M cemecTpe,
0COOCHHOCTSIX XHUM. | ayJUTOPHH, 3amaya Ha 3aveTe

peakiuii W BIHMSHUS Ha
HHX Pa3InYHBIX (PAaKTOPOB,
a TakkKe OCOOCHHOCTSIMHU
COCTaBJICHUS
MaTepHaILHbIX 0aTaHCOB

3amanus a1sa
CaMOCTOSITEIILHOTO PEIICHUS,
KP

B 6-M ceMecTpe

HOIIK-2.4. HUccnenyer
CBOICTBA BEUIECTB U
MaTepHajoB ¢
HCTIOb30BaHUEM
COBPEMEHHOTO HayJHOTO
obopymoBaHus

3Haet OCHOBHBEIC
XUMHUYCCKUE H (1)I/ISI/IKO'
XUMHUYCCKUC METOABI
MNPpUMCEHACMBIC U1 OLCHKU
Ka49CeCTBA NPOAYKIINH

3ammra 1ab0paTOpHBIX padoT

Bompoc Ha 3agere
B 6-M ceMecTpe

Ymeer UCTIONB3Ys
COBpPEMEHHOE
HCCJIeI0BATEIbCKOE
obopyzoBaHHe  TOKa3aTh
B3aUMOCBSI3b COCTaBa MU
napameTpoB peaxImu,
yCIOBUi CUHTE3a
MaTepuanoB c ux

MOJy4YacMbIM Ka4€CTBOM

3amura 1abopaTopHBIX padoT,
3amaHus s
CaMOCTOSTENILHOTO PEIICHH,
KP, Dcce

Hrorosoe
TECTUPOBAHUE B 5-
M ceMecTpe,
buner Ha 3auere B
6-M cemecTpe

Bnageer norukoit paboThI
C COBPEMEHHBIM
00opynoBaHUEM
00yCIIOBICHHOW TeM WIIH
HHBIM METOJOM B OCHOBE
npubopa

Occe, 3amura 1a00paTOPHBIX
pabot

buner Ha 3a4eTe B
6-M cemecTpe

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIM HHbIE MaTepUAJIbl, He00OX0ANMBIE IJI1 OLlEHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIUX ITANbI
(¢opMupoBaHus KOMIIETEeHIIHI1 B polecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

1. Coxpanenue ynpasnsgeMoctd XTC kak GpakTop 3KOJTOrHUECKO Oe30MacHOCTH.

Ilpumepnvie memot 015 nanucanusa Icce

2. O¢ppextuBnocts XTII kak (hakTOp 3KO-TEXHOTC€HHOTO PABHOBECHS.
3. MeTozpl KOHTPOJIS KauecTBa MPOAYKIIMU Kak (GakTop pecypcocOepeKeHHUsl.
4. Heobxoaumocts nepapxuu B XTC.

Ilpumepul 3a0anuit 0na camocmoamenbHoO20 6bINOIHEHUA U 014 PEUIEHU 8 AYOUmopuu

1. CocraButh MaTepuanbHBIN OanmaHc moydeHHs | M3 aneTusieHa M3 TEXHHUYECKOTo Kapoumma

kanpims, coaepxkamero 90% CaCa, ecnu cTeneHb NMpEeBpalIeHUs KapOuaa KajabIlus COCTaBIISET

0,94:

CaC; + 2H,0 = Ca(OH)2 + CoH2




2. PaccunrtaTh MaTepualbHBIN OanaHc mporecca razuukanuy TBEpIOro TOIINBA

3C +H0 + O, — 3CO + Hz
Cocras Oyporo yris, 70 %macc C. Crenens Boiropanus, 92 %. J{ns razudukanuu UCoiab3yrOT
atMochepHbIii BO3yX, %00. Kucnopon — 21, azor - 79. Pacuer Bectu Ha 1000kr yrapHoro rasa.

3. PaccunraiiTe CKOpPOCTH KOPPO3HH CTalbHOro TpyOompoBoja B r/(M%cyT), ecim Boja,
MOCTYIAKOIIAsl B HETO CO CKOpOCThIo 50 J1/MUH., comepxuT 6,2 MiuO2/1 npu H.y., a BEIXOAIIAs
comepxur 0,2 M102/n. Koppos3ust mpoTekaer Ha ydacTke miomansio 100 M? ¢ oOpa3oBaHHEeM

Fe20s.

4.
MatepHaIpHBIH OalaHC 114 OKHCICHHA Cephl IPHBEIEH
B Taox. 1. BeruneanTe cTeneHr KOHBEPCHH CEPBL

Tabauya 1
MaTepuaabHBI DATAHC OKHCTIEHHS CepbI
o€z yuema nomepn
. Basto [Tomyaeno
Kommonent | M. kr/kmoms - - - -
Kr/gac KMOTIE/Tac Kr/gac EMOIIE/9ac
5 32.0660 9122.90 284504 100.00 3119
O 319988 9003.99 281385 0 0
SO 64 0648 0.00 0.000 18026.89 281385
Y 18126.89 565 889 18126.89 284 504

[Tpun mupomamse H-rekcasa (100, xyoms) odpasyerca

IHpPOoras, CGJE‘PH{HII[III:]'I EOMITOHCHTHI:

H-CsHiy 40 EMOTIE
CH>=CH- 180 =®moas
H: 60 EMOIIB

CocTaBHTE TAOMHIY MaTepHATBHOIO DAaTaHCa poOIeccea.

PaccunTaTh CEISKTHBHOCTD MPOIIECea IO STHICHY. €07 .




BapnaHT HTOI'0BOIo TECTOBOI'O 3aJaHUA:

1. Kpumepuu 3pgermugnocinil yHRUHOHUPOSAHNA XUMULECKIX RPOUIE00CHE

1. CreneHs npeppalneHiEd peareHTa PacCIHTHIEASTCH [I0 VPABHEHHIO!

N ~ N,-N N N
a) X, = ,.A : D)ij% : B)X.azfiﬂr; nX, = :a
Ny Ny Ng-N, N,
2. Bexon npoIyKTa pacCYHTHBAETCH 110 VPABHEHHIO:
N - N, N N, N
)i =—om—E )iy = vg—m;;r; B) ]y = — Dy = — =
‘?\"_Rmas_ *Nllmns - _ﬁ, R 4 Emzx ‘NIR
3. HurterpaneHad celeKTHEHOCTE IIPOLIECCA PACCIHTEIEALTCH N0 YPABHEHHIO!
N - AN, .z Ng AN
a) Pp = ‘,R : D)Qg=+§ E)@sz—maﬂ_; r) @z =—=
N ez AN, Npger — Np Ny
4. MubdepeHupateHad CeIeKTHEHOCTE MPOLECCA PACCYHTHEASTCA [0 VPABHEHHIO!
. W, - . W W | —
@) Gh=rtor B@p =t B gh=t D) gh=—lm=
Fmax H{A H AR WR
5. PacxonHent koadhhHITHERT M0 CRIPEI0 PACCIHTHIBASTCA TI0 VPARHEHHIO:
~ j\lri — n G.( FPFJ.G C.d
a) PK,,,. = %5 ) PK e = Gﬂm . B) PR, = H_,m : D PK,,,. = CD“
'R b R R
6. HurercHEHOCTE paboTEL anmapara pacCIHTEEASTCA 10 VPAEHEHHIO:
G _ I G I
al=—2;, §l==%, pIr==%;, pr==%
r v vV |44
N,—N,
7. Ilo ypaBHeHHIO - PACCIHTHIBASTCA:
Ny
a) BEIXOZ IPOSYEIA; 0) CTEIISHE NpeEpallcHHA PearcHTa;
E) HHTErPATEHAT CETSKTHEHOCTE] T) pacxoanerii KoaddumrenT Mo CRIpEIO.
N
8. Ilo ypaenenmo - £ paccUHTHIBaeTCA:
N Rmax
a) BEIXOZ IPOIYETA; 0) CTEIISHE MpeEpaNIeHHA DEATEHTA]
E) HHTErPATEHAT CETEKTHEHOCTE] T) pacxoJHE KoadhHITHERT Mo CRIPERD.
AN
9. ITo vpaeseHHID 428 haccUHTHIEASTCA:
AN,
a) BEIXOZ IPOSYEIA; 0) CTEIISHE NpeEpallcHHA PearcHTa;
E) HHTErPATEHAT CETeKTHEHOCTE] T) pacxomnerii KoadduaenT oo CRIpEIO.
W
10. ITo vpaereHHIO F-;—'_}R PACCYHTRIBACTCA
A
) BBIXO TPOIYETA; 0) CTEEHE MPEeEPaNleHHA PEATEHTA;
E) HHIETDAIbHAA CENEKTHEHOCTE; r) nuddepeHIHATEHATL CEIEKTHEHOCTE.
G
11. Tlo ypaeHeHHID = HACCYHTHIBASTCA
2
a) BEIXOZ IPOIYEIA; 0) CTEIISHE NPeEpallcHHA PEarcHTa;
E) HHIErPAIEHAT CEIeKTHEHOCTE] I') pacxomHEN Ko3(QdHIHEHT 10 CRIPEIO.
I
12_ TTo vpaeHEHHIO ?‘1 PACCUHTRIBAETCH:
a) BEIXOZ IPOSYEIA; 0) HHTEHCHEHOCTE paDOTEL annapara
E) HHIEMPAIEHAT CEICKTHEHOCTE] I') pacxomHELN Ko3(Q(HIHEHT 10 CRIPEIO.

G
13.Tlo ypaEHeHHIdD —- pAaCCIHTHIEASTCA:
T

a) EBIXOZ IPOSYEIA; 0) HETEHCHEHOCTE PaDOTEL allnapaTa;



E) IPOHZECIHTEILHOCTE ANNapaTa; I) pacxoHEelH Ko3(HIHEHT 10 CRIPRIO.

G
14. Tlo vpaEHeHHID V_R PacCIHTRIEACTCA:
r
) HHTEHCHEHOCTE padOTEL allllapaTa; 0) IpPOHZEOOHTENEHOCTE AllNapaTa;

B) pacxoaHeIi kxoadpHIHEHT 0 CRIPEID. ') BEIXOM ONPOIVETA.

15. Kakoe YVPAEHCHHC OIMHCBIEACT CEAZER MEAETY TCXHMIOTHICCEKHMH KPDHTCPHAMHE 713 HﬂOEp ATHMBIX CIIOEHBIX

peaKEET
X, _ 4
a) HR:X_; 6) My =X, B) Mz =@z X, r) Nz =@
Ap Ap

16. Kaxoe YVPAaBHCHHE OMHCBIEACT CBAZL MEETY TEXHOTOTHYECEHMHE KPHTEPHAMHA JTA OEP&THMI:]X CIIOMHBIX

peaxiHEiT
X_! g A
a) Ji,g:X—#; ) 7z =X 4: B) g =@ X, ; r) 7z =@y X,

17. Kaxoe VPABHEHHE OIMHCEIEAET CEAZE MEEIY TEXHOTOTHIECKHMH KPHTCPHAME 113 HEOSP&M[&TX MpOCTRIX

peaxiHEiT
X _ X
a) Jh:ﬁ; 0) My = X4 B) g = @ X, r) ;FRZGRX_;

18. Kaxoe YVpaBHEHHE ONMHCEIEAST CEASE MEEIY TEXHOWIOIHYICCKHMH EPHTEPHAMH 1A GEpaT‘HMBIX MpOCTRIX

peaxiHEiT
X, _ P
a) Ny =—: 0) my =X, B) My =@ X, I) Nz = @p
X, Xy

2. XtMUKO-MeXHON0ZUYECKAA CUCIEMA
19. B cHcTeMe «caMOCTOATEIBHAT H VCIOEHO HEOCITHMAA CAHHHAITA HASEIBACTCA. . . ».

4) arperaTtom; 0) ameMeHTOM; E) 0DBEKTOM; T) IPOLECCOM.
20. 3mementom XTC apmaetca:
) ammapat; 0) arperar; B) IpOILIECC; r) mex.
21. Annapar g XTC aemaerca:
a) 00OBEKTOM; ©) DmoxoM; B) MOIVIEM; T) 3IeMEHTOM.
22 ViazaTe MexaHngeckHH aqement X 1C:
) HCIapHTENE; 0) mpobHIKa; E) OJHCTHILTATOP; r) TVpOHHA.

23 VEazaTs TeII000OMEHHEIH 3IeMeHT X 1L :
4) HCIAPHTENS; 0) mpodmMIKAa; E) OHCTHIIATOP; r) TVpOHHA.

24, ViazaTe MaccooOMeHHEI 3memeHT X1 C:
a) HCTIAPHTENE; ©) mpobumra; E) JHCTHILLATOP; r) TypOHHA.

25. VEazaTe sHepreTHIeckHH amement X 1C:
a) HCTIAPHTENE;] ©) mpobmmKa; E) IHCTHILTATON; r) TYpOHHA.

26 VkazaTh peakiHOHHEIH 3TeMeHT X 1 C:

4) TEIOOOMEHHHE, 0) XHMHYSCKHE peasTop; B) JHCTHILTATOP; r) Hacoc.
27. Kakas nogcicTeMa He OTHOCHTCA K OCHOBHEIM MOACHCTEMAaM XHMHYECKOrO IPOHZBOICTERT
) NOACHCTEMA XHMHIECKOTO IIPEEPaIlcHAA; 0) mogCcHCTEMA BOOOIOITOTOBKH,
E) MOACHCTEMA NOATOTOBKH CEIPEA; I') IOACHCTEMA BEITEISHHT OIPOIVETA.
28. Kakad mogcHcTeMa HE OTHOCHTCA K OCHOBHEIM MOACHCTEMAM XHMHIECKOTO IPOH3EOICTER?
) NOACHCTEMA XHMHIECKOTO [IPEBPAIleHHA; 0) ImOOCHCTEMA BELIETEHHA IPOIYVETA;
E) MOACHCTEMA NOATOTOBKH CHIPRA; r) TOACHCTEMA VIIPABIEHHA.

29 Kakaz MIOJCHCTEMA OTHOCHTCA K OCHOEHEIM ITOOCHCTEMAM XHMHICCKOIO IIPOHSE t'_'I,ZI;CTEEi'r.;I



[To pe3ynbTaTam MPOBEPKH pacCYUTHIBACTCS KOI(DPHUIIMEHT YCIIENTHOCTH KaK OTHOIIICHHE YHCIIa
MPaBUJIIBLHBIX OTBETOB K 00IIIEMY YHCITY OTBETOB (BBIpAXKACTCs B IIPOIICHTAX ).

IIkana nepeBoga 3HaUYeHUH KOI(PPUIHEHTA YCHENTHOCTH B TPAAUIHOHHYIO OLIEHKY
91 - 100 % «OoTIUYHO»

74 — 90 % «xopo1io»

61 — 73 % «ynOBIETBOPUTEIHLHOY»

0 — 60 % «HEYIOBIETBOPUTEIHHOY

IpumMepHbIe BONPOCHI IJIsI CAMONIPOBEPKH H KOHTPOJHPYeMble pacyeTHbIe
3aaHusA:

3aauy Ha COCTaBJIEHUE MaTepHAJIbHOTO OajaHca

1 Paccon B kommuectBe 9500 kr c koHmeHTtpauumeit 20 % wmacc. ynapuBaroT 10
KOHIIeHTpauuu 65 % macc. CocTaBuTh MaTepualIbHBINA OanaHc Mpolecca yrapuBaHus ¢ y4eTOM
IIPOM3BOJICTBEHHBIX TIOTEPD — 1%.

2 CocraBuTh MaTepualbHbIN Oananc nmpousBoacTBa 1 kr 100%-HOW rpaHyIHMpOBAHHOM
aMMHUAYHOHN CEJIUTPBHI, €CIIU NOTEPU a30THOM KUCIOTHI B IPOLECCE MTPOU3BOJICTBA COCTABIISIIOT 5
%, a ammuaka 3,8 %. A3zotHas kucinora 58%-Hoi KOHIICHTPALIUH.

3 CocraBuTh MaTepuaibHbI OanmaHc cuHTe3a IT MoueBHHBL. M30BITOK amMMmHuaka
coctaBisieT 125 % ot crexuoMeTpuuecKoil Macchl. YTIIEKUCIbIHN ra3z conepxxur 4 % npumecei.

4 CocraBuTh MaTepUaJbHBIA OanaHc HeHTpanuzaTopa Ui IOJYYEHHs aMMHAa4YHON
CEeNUTPBl MPOU3BOAUTENBHOCTS 20 T HUTpaTa aMMOHMA B Yac. B mpousBojacTBe mpumeHsercs
47%-nas 30tHag kuciora u 100 %-Hbli razoobpa3ubiii ammuak. [lorepu a30THON KHUCIOTHI U
aMMMaKa B IIPOM3BOJICTBE COCTABISAIOT 1 % OT TeopeTHYeCKHM HEOOXOAUMOIro KOJUYECTBa IS
oOecrieueHus 3aJaHHON TPOM3BOAUTENbHOCTH. M3 HeWTpannszaropa ammuayHas CceIuTpa
BBIXOJIUT B BUJie 60 %-HOTO pacTBOpa HUTpaTa aMMOHUS B BOJIE.

5 CocTtaBuTh MaTepHalbHBIA OajlaHC KOHTAKTHOIO ammapara i KaTaluTHYeCKOro
OKHCJIEHHS TUOKCHJIAa CEPbI B TPUOKCHU cepbl IpousBoauTenbHocTh 10 000 M3/4 ucxoaHoro rasa
coctaBa % 00.: SO2 — 8,5; 02 — 12,5; N2 — 79 CreneHb OKUCIIEHUS TMOKCH]IA CEPbI B TPUOKCH/T
cepsl cocTanisieT 98 %. Pacuer Bectu B Kr/4.

6 Cunrte3 ModeBuHBI ocymecTBisercss 120%-HpiM u30bITKOM ammuaka. CTeneHb
npeBpaleHus kapbamara B kapbamua — 88,5%. coctaBuTh MarepuanbHblil Oananc Ha 1000 kr
ammuaka. OnpenenuTbh JOCTaTOYHO JM BOJbI, BBIJCIMBILEHCS B pe3ylbTaTe peakluu, Ha
CBSI3bIBaHME M30BITKA aMMHUAKa.

3a‘leTHO'3K3aMeHaHl/IOHHBIC MaTepHuaJbl J1JIsdd HpOMe)KyTO‘{HOﬁ aTrecranmumu
(3K3ameH/3a4eT)

JUis  OLIeHKM 3HaHWM, YMEHUH, HaBBIKOB M (WIM) OIbITa JAESITEIbHOCTH,
XapaKTepU3YIOIUX 3Tanbl (HOPMUPOBAHHS KOMIIETEHIIMH B IMPOIECCE OCBOEHUS JUCHUIUINHBI
b.1.b.18 Xumuueckas TeXHOJOTHUS, IPOBOAUTCS MPOMEXKYTOUHAsl aTTecTallus B BUAE 3audeTa (5
CceMecCTp) U dKk3aMeHa (6 cemecTp).

B cootBerctBHu ¢ IlomoxxeHus o IMPOBCACHUN TCKYLICTO KOHTPOJA YCIIEBAEMOCTU M
MPOMEXKYTOUHOM arrectanuu obydaromuxcs Kyol'Y u ero ¢unuanos - 3a4eThl BBICTABISIOTCS
[0 pe3yiabTaTaM YCIICHIHOTO BBIMOJHEHHUS CTYACHTaMH JIaOOpaTOPHBIX pabOT, TECTUPOBAHMS,
BBITTOJIHEHHSI PACUETHBIX 3aaHUH.

JIaGopatopHbie pabOThI CUNTAIOTCS YCIICUIHO BHIMOJIHEHHBIMHU B CIIydae IPeJOCTaBICHUS
oTdyera (KypHaja), BKJIIOYAIOIIETO TEeMYy, Ielb, XOJ paboThl, COOTBETCTBYIOIINE TaOJIHIIbI,



rpaduku ¥ OTBETa HA TEOPETUUYECKUE BOTIPOCHI IO TeMe PabOThI, a TAK)KE apryMEHTUPOBAHHOCTD
¥ HAYYHOCTH BBIBOJIOB M PE3YJILTATOB MPHU UX JUCKYCCHOHHOMW 3aIUTE.

[lIkana olEHWBAHHUSA - «3aYTCHO/ HE 3aYTCHO» (3alUCh B JIADOPATOPHOM >KypHaJIe
CTYJIEHTa). «3auyTeHO» 3a JIA0OpaTOPHYIO pabOTy CTABUTCS B Cllydyae, €CJd OHAa BBHINOJHEHA B
MOJTHOM 00BeMe C COOJIOJICHHEM HEOOXOIUMOMW IOCIIEAOBATEILHOCTH JCUCTBUI W IPaBHII
TEXHUKU Oe3onacHOCTU. [IpaBHIILHO M aKKypaTHO BBIIIOJIHEHBI BCE 3aITUCH, TaOJIHIIbI, PUCYHKH,
rpaduKyu, BBIUMCICHHS, MPABUIBHO MPOAHATU3UPOBAHBI OmMUOKU. [Ipu 3TOM O0O0yYarommMmces
MOKa3aHO CBOOOHOE BIIAJICHHE MaTEPUAIIOM IO TUCHUILTHHE. «He 3a4TeHo» cTaBUTCS B Cirydae,
€CJIM JIOMYIICHBI OoJiee ABYX TPyObIX OMIMOOK B XOJE BBINOJHECHUS W O(OopMIIeHUS PabOTHI,
KOTOpbIe 00yJaronuecss He MOTYT HCIIPaBHUTh JIaKe M0 TPEOOBAaHUIO MperoiaBaTens i pabora
HE BBITIOJIHEHA TOJIHOCTBIO, TOT/Ia OHA BO3BpAIaeTcs Ha MOpabOTKy M 3aTeM BHOBB CIA&Tcsl Ha
NPOBEPKY MPETMOAABATEINIO.

IIpuMepHBbIi IepeYyeHb BOMPOCOB /IJIsl OATOTOBKHU K 3a4eTy B 6-M cemecTpe:

1. Xumuueckoe npouszso0cmeo kax crodacHas cucmema. Ilowsamue o XUMuKko-mexmoio2ui4eckux
cucmemax (XTC). Cmpyxkmypa XTC. Kauecmeennvie (onepayuoHuo-onucamenvhvie U
uxonoepaguueckue) u mamemamuyeckue mooeau X1C.

2. Cmpyxkmypnas uepapxus XTC: monexynsapuvie npoyeccol — MAKPOKUHEMUKA — annapamol
N

npouseo0cmea — npoodiemMsbl pazeumusi mexHocqQepoi.

3. KauecmeeHmuvie u konuyecmeaennvle kpumepuu oyenku s¢pgpexmusnocmu XTC.

4. Mamepuanvrvlie u snepeemuueckue oanamncvl XTC. Cxemvl 08UdCEHUA MAMEPUATLHBIX U
9Hepeemu4eckux nomoKos.

5. 3nHauenue mepmoouHamuueckux u KUHEMU4ecKux (MUKpo- u Makpo-) 3aKoHoMepHocmell 0/
mexHnonocuu. Paxmopwi, onpeoensaoujue CKOpOCmMs 20MO2EHHO U 2eMePOeHHO NPOMEKAIUUX
peaxkyui. Ponv KkoHyenmpayuu peacenmos, memnepamypul, O0asieHUs U 0OHOGIEHUs
NOBEPXHOCMU KOHMAKmMa peazupyrowux ¢as u opyeux Qusuxo-xumudeckux ¢axmopos Ha
meueHue XUMUKO-MEXHOTI02UYECKUX NPOYECCO8, 8AdCHeNuUe CnOCobbl UX pe2ylTupo8aHusl.
Bausnue maxkpoxunemuueckux pakmopos: uopooOuUHaMuKy, menio- u MaccooomMena.

6. Texnonozuueckue npuemvl ycKkopeHus u 3ameonenus peaxyuu. Kamanus. Ilpouzeoocmeenmvie
npoyeccvl ¢ NpUMEHEeHUeM MEePObLX, HCUOKUX U 2A3000pPA3HLIX KAmMaiuzamopos. 3HaueHue
gopmel,  OucnepcHocmu,  NOPUCMOCMU, NPOYHOCMU U  OpYeUX  CBOUCME  MEEePObIX
Kkamanuzamopos. Hocumenu u npomomopwl kamaauzamopos.

7. OcHo8Hble 8Udbl U pecypchl Coipbsl. 3a0auu CMaHoapmu3ayuy U KOHOUYUOHUPOBAHUS CIDBSL.
Obozcawenue coipbs, e20 3HaueHue U OCHOGHble Npunyunvl. DusUKO-XUMUUECKUE CBOUCEA
CbIPbsl, HA KOMOPBIX OCHOBAHbL npoyeccyl obocawenus:. KomniexcHoe ucnonv3oeanue Colpos.

8. Buovl u ucmouHuKu 3uepeuu, npumeHsiemvle 8 XUMU4eCcKUx npou3eo0CmMeeHHbIX NPOYeccax.

9. Dxonocuzayus XuMuuecKux npou3eo0cma.

10. Tpebosanusa k mamepuanam 01 U320MOGIEHUS ANNAPAMYPbl (MEXAHUYECKOU NPOYHOCTU,
MepMU4ecKoll YCmoudugocmu, Xumuyeckou cmouxkocmu). BaoicHetiuue 6udbl NpUpooHbIX,
Memaniuyeckux, NOJUMEPHbIX U OpYyeUxX Mamepuaios, a MmaKice ux co4emanuti, UCnoIb3yemvle 8
nPOU3600CmEe XUMULECKOU annapamypbi.

11. Knaccugukayus XumMuxko-mexHoio2u4eckux Hnpoyeccos 6 3a8UCUMOCMU OM OCHOBHBIX
3aKOHO8,

onpeoenauux CKOpoCmy IMUX NPOYECcco8: cUOPOMEXaHudecKue, meniogvie, MaccooOMeHHble
(Ougppysuonnvie), mexanuuecxkue u xumuueckue (peaxmusHwie). ConpsiceHue 8 XUMUKO-
MEeXHON02UYECKUX annapamax pasiuiHslx munos npoyeccos.

12. T'uopomexanuueckue npoyeccol. Ocnosvl eudpasnuxu. Duzuueckue c8oUCMBA HCUOKOCMELL.
Ocnognoe ypasHenue 2u0OpOCMAamuKy U e2o0 npakmuieckoe 3HaveHue.

13. OcHogbl 2udpo- u 2a300uHamuru. Xapaxmepucmuxa yCmaHo8USUUXCA U HEYCIAHOBUBUUUXCS
HOMOKO08, NAMUHAPHLIX U mypOyieHmHvlx medenul. Ypaeuenus bepuynnu. I[lpunosicenus
ypasueHnuss bepnynnu 0nis usmepeHusi CKOpocmu u pacxood HCuoKoCmu.

14. Ilepemewenue ocuokocmeu u eazos. Obwue ceedeHus 0 HACOCAX U KOMHPECCOPHBIX
mawunax. OcHO8HblE napamempuvl HACOCO8.



15. Msuoicenue men 6 easkou cpede. ConpomueieHue O0BUdNCEHUIO Mel 8 G3KOU cpeoe.
Ocaoicoenue uacmuy nod Oeticmeuem cunvl maxcecmu. Cxopocms ocadxcoenus. JlgudiceHue
ocuokocmeti  yepe3  HenoogudcHele U nopucmvle  ciou. luopasnuka - Kunauje2o
(ncesdoodcudxcennozo) cnos. Memoowl pazoenenus 2emepocenHblX CUCTIEM.

16.  OcHosbi  MOOenupo8anus  XUMUKO-MeEXHONo2udeckux  npoyeccos.  Dusuyeckoe
Mooenuposarue.

Teopus no0obus Kaxk HayuHas 0CHO8A huzuieckoco moodenuposanus. OcHosHble Kpumepuu
2UOPOOUHaAMu4ecko2o noooous. Oowuil 6U0 KpUmMepuaibHbIX YPAGHEHUIL.

17. Tennosvie npoyeccwvl. 3nauenue meniogblxX HPOYECco8 8 XUMUUECKOU mexHonoeuu. Buobi
nepeoavyu menia: menjionpo8oOHOCMb, KOHBEKYUS, MENI080e U3LYYeHUe U COOMBEemCcmsyuue
ypasHenus mennonepernoca. OchogHoe ypasHeHus menionepeoayu.

18. Haepesatowue azenmol u cnocodwl Hacpesanus. Koncmpykyus meniooomennvix annapamos.
Ilymu nosviwenus s¢hghexmuenocmu  meniooomennoco  obopyoosanus. Bwinapusanue.
OcHosHuvie npedcmasnenus. Koncmpykyus evlnaphvix annapamos. Mamepuanvhviii u meniosou
bananc evinapHoz2o annapama.

19. Maccoobmennvie npoyeccwl. Xapakmepucmuka npoyeccos MacconepeHoca.

pasnosecue. Mamepuanvusiti 6aranc npoyeccos macconepenoca. Monexynapuas ouggysusa u
KOHBEKMUBHBIU NEePeHOC.

20 Abcopoyus. Duzuueckue ocHoswl npoyecca abcopoyuu. Mamepuanvusiii U meniosou Oalanc
npoyecca. Ycmpoticmeo abcopOyuOHHbIX annapamos.

21 Ilepeconxa owcuoxocmeti. Obwue ceedeHusi 0 NPOCMOU Nepe2oHKe (OUCmuiiayuu) u
pexmughuxayuu. Xapaxmepucmura 08yxghasnvix cucmem dcuokocmo- nap. uggepenyuanvrnoe
YpagHeHue npocmotii NepecoHKU.

22 Pexmuguxayus. Xapaxmepucmuxa npoyecca pekmuguxayuu. Henpepvienas pekmuguxayus
ounapmnvix cucmem. Yucno meopemuueckux mapenox (41T) pexmughuxayuonHou KoaOHHbL.
Yempoticmeo pexkmugukayuoHHbix KOJIOHH.

23 Xumuueckue peaxyuonHvle npoyeccvl. Knaccugurxayus xumuueckux peaxmopos, OCHOBbL
MAmMemMamuyeckoeo MoOeaupo8aHUs U ONMUMUZAYUS PEHCUMOB UX PADOMbI.

24 Ilpouzeoocmeo cepHotl xuciomsl. Buoel cepycodepacaweco covipvs. Duzuxo-xumuyecKue
OCHOBbI U CXeMbl KOHMAKMHO20 CHOCoOA Npou3Bo0Cmed CepHoll KUCIOMbl, PABHOBECHble U
KUHemuuecKue ycious, Kamaiuzamopul.

Ilymu unmencuguxkayuu cepHOKUCIOMHO20 NPOU3BOOCEA.

25 Texnonoeusn ceéasannoco azoma. Cunmes ammuaxa. Cnocodvl noiyuyerus azomosooopooHou
cmecu. Duauxko-xumuyeckue OCHO8bI Npoyecca CuUHme3ad AaAMMUAKa (mepmoouHamudeckue u
KuHemuyeckue ocobennocmu). Kamanuzamoper cunme3a ammuaxa. Beibop onmumanvhsix
VCI08ULL CUHMESA.

26 Ilpouzsoocmeo azomuou Kuciomel. QDUIUKO-XUMUYECKUE OCHOBbL MEXHOAO0SUYECKUX
npoyeccos.

27 Munepanvhvie conu 8 cenbckom xosaticmee. Munepanorvle yOoOpeHus: u ux Kiaccuguxkayus.
Ilpoussoocmeo kanutinwvix coneu. Memoowl yiyyuienus c8oucme y0oOpeHull: epaHyiuposanue,
KOHYeHmpuposauue, Kancyiuposanue u op. 3HayeHue u nepcnekmussbl NPouU3800Cmaea HUOKUX
YOobpenuil.

28 Ilpouzeoocmeo numpama ammonus. Memoowl yayuuienus uzuyecKux couUcms.

29 Cunmes mouesumvl. QuauUKO-XUMUYECKUE YCI0BUSL U CXeMbl NPOU3BOOCTEA.

30 Ilpoussoocmeo xnopa u wenrouu. Teopemuueckue 0OCHOBbI INEKMPONU3A CONEBIX PACNBOPOS
u pacnnasos. Ilpouzeodocmeo xnopa u eoxkoeo Hampa. Tunvl 31eKMPOIUMUYECKUX BAHH —
ouaghpazmernHvle u ¢ pMYMHbIM KAMOOOM.

31 Ilpouzso0cmeo MOMOPHLIX MONIUS.

32 IIpouzso0cmeo Huzwux onepunos, oueHos u ayemuiena. Mx oanvreluiee uCnoib308anue.

33 Cunmeswi Ha ocHoge oxucu yenepooa. IIpomviuiientsie ucmoyHuku oxucu yenepooa. Cunmes-
ea3. Cunmes memarona u popmanvoecuoa. Hx danvheliuiee ucnoib308atue.



IIpumep Oustera Ha 3a4eT B 6-M cemecTpe
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CDe)IepanLHoe TroCcyaJapCTBEHHOC Or0JKETHOE O6pa30BaTeJ'H>HOC YUpeKIACHUEC

BBICIIIETO 00pa30BaHUs
«KybaHcknii rocynapcTBEHHBIN YHUBEPCUTET
(®I'BOY BO «Ky6I'V»)

buaer Ne 1
XuMudecKasi TEXHOJIOTHS,
Harnpasienue 04.03.01 Xumus,
cemectp 6

1. Buasl 1 HICTOUYHUKH OHCPI'uu, MPUMCHACMbBIC B XHMHWUYCCKUX ITPOU3BOJCTBCHHBIX

HpOIIeCcCax..

2. Koppo3uoHHBII MOHUTOPUHT. MeTO/1bI KOPPO3HOHHOTO MOHUTOPHHTA.

3aBenyromnuii kageapsl
o011eil 1 HeopraHM4eCKOon
xumuu 1 UBT, n-p xuM. Hayk byxos H.H.

Kpurtepuu onenuBanus pe3yabTaToB 00y4eHuUs:

Orenka Kpurepun orieHnBaHus 1o sK3aMeHy
BBICTaBJISIETCA  CTYAEHTY, €CIM OTBET IOJIHBbIA, MPaBUJIbHBIN,
CaMOCTOATEINIbHBIN, MaTepUall WU3JI0KEH B ONPEACICHHOM JOTHYECKON
- MOCJIEA0BATEIBHOCTH IEMOHCTPUPYETCSI MHOTOCTOPOHHOCTh MOAXOIOB,
YPOBEHB «5» MHOT'0ACIIEKTHOCTh OOCYKJIEHUS MPOOJIEMbl, YMEHHE apTyMEHTHUPOBATH
(oTimuHO) COOCTBEHHYIO TOUKY 3PEHHUS, HAXOAUTh MyTH PEIICHUS MO3HABATEIbHBIX
3a7a4, YCTAHABJIMBaTh NPUYMHHO-CJICACTBEHHBIE CBSI3M  MEXKIY
CTPOCHHEM, CBOMCTBAMHM W NPUMEHEHUEM BEUIECTB, B JIOTMYECKOM
pPacCyXKJIGHUM M PpEUICHWW 3a/Jadyd HeT OINMOOK, 3ajava perieHa
paIrrioHaIbHBIM CIIOCOO0M

Cpemuii BBICTABIIACTCA CTY/ICHTY, €CIH OTBET MTOJTHBIN U npanlnLHf,Iﬁ Ha OCHOBE
YPOBCHD M3YYEHHBIX TEOpUW, MaTepHall U3JIOKEH B OMPEACNEHHON JIOTMYECKOU
(xoporo) MOCJEA0OBATENbHOCTH, TMPU HATOM JIOMYCKAIOTCS HECYIIECTBEHHBIE
OIIMOKM B OTBETaX Ha TEOPETUYECKHE BOMPOCHI I B PEIICHUU 33/1a4H,

KOTOPBIE CTYICHT MOKET UCIIPABUTH O YKA3aHUIO TPENOAaBaTeIs
BBICTABIISIETCA CTYJEHTY, €CJIM OTBET IMOJHBIA, HO TMPU 3TOM
[Toporossiii JIOTTyIIIeHa CYIIECTBEHHAs OIMMOKA MJIM OTBET HETIOJIHBIN, HECBS3HBIN, HE
YPOBEHB «3» MPOSIBISIOTCS YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUN

(ynoBneTBOpUTE | MPAKTHUECKUX MPOOIIEM;

JIBHO) - 3HaHHE MPEAMETa C 3aMETHBIMH TIPOOeaMu, HETOUHOCTSIMHU, HO

TaKMMH, KOTOPBIC HE CIIYXKAT NPECIATCTBUEM IJIA )IﬁJ'II:HCfIHIGFO O6y‘-IeHI/I5[




. | BBICTaBISIETCS, €CIIM OTBET OOHApy)XHWBaeT HE3HAHHE OCHOBHOTO
MuHuMaTbHBIN
OBEHE O conmepkanus ydeOHoro Marepuwana. CTyIEHT HE CHOCOOCH pelIuTh
(H}e]pllOBJIeTBO 4 | PK3AMEHAIMOHHYIO 3a1auy JIke ¢ MOMOIIIBIO NPENOJIABATENs | [II0XO
yTeJ'IBHO) p BJIQJICET TEOPETUYECKHM MaTepuayioM (HAOIIOJAOTCS CYHIECTBECHHBIC
OIIHOKY ITPpH 00CYXKIEHUH 0a30BBIX MMOHATHI MPEIMETA).

OueHoYHBIE CpeACTBA U WHBAJIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCA C YU€TOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKIX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH HHBAIMAAM W JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi TOJTOTOBKH OTBETA HA HK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKHX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
M HHBAIMAOB TMPOLEIypa OLEHHBAHUS pE3YyIbTaTOB OOYYEHHS MO AMCHHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB W JIMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst 1 ¢ HapyIISHUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. Ilepevyennb y4eOHOM JIuTEpaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

1. Ky3nenoa U.M. Obmias xumudeckas TexHoaorus. OCHOBHbIE KOHIEMIIUU TPOEKTUPOBAHUS
XTC [Onextponnslii pecypc] : yuebnuk / M. M. Kysnenosa, X. O. Xapnamnuau, B. T.
WBanos, O. B. YupkyHos; noa. pea. X.2. Xapnamnuau. - 13a. 2-e, nepepad. — CIIO.: Jlans,
2014. - 384 c. : nun. - (YueOnuku 11 By30oB. CrienuanbHas quTeparypa). — Pexum goctyna:
https://e.lanbook.com/book/45973#book_name

2. Coxomnos, P.C. Ilpaktudeckne paOOThI 1O XuUMHUYecKoW TexHomoruu [Tekcr] : ydeOHOE
nocobue g ctyneHToB By30B / P. C. Cokomnos. - M. : BJIAJIOC, 2004. - 271 c. : un. -
(ITpaxTuxym ams By3oB). - ISBN 5691011790 : 91 p.

3. Xeitgen, JI.N. Xumnueckas texHoaorus. Teoperuueckue ocHoBbl [Teker] : yueGHOE mocoOue
JUIS CTYJEHTOB BY30B, oOywatomuxcs rno HampasieHuto BITO "Xumus" u cnenmanbHOCTH
"dynnamentanbHas u npukiagnas xumus" / JI. U. Xeiiden, B. JI. 3enenko ; mox pex. B. B.
Jlynuna. - Mocksa : Akagemus, 2015. - 463 c. : mi. - (Boicmee oOpa3oBanue. EctecTBeHHBIE
Haykn) (bakanaBpuar). - bubmmorp.: c. 457-458. - ISBN 9785446803521 : 895.49.



4. ®ponos, B.®. Jlekuuu no xkypey "lIponiecchl u anmapatbl XumMudeckoi TexHomorun" [ Tekcr]
: yueObHOe mocodue / B. @. ®ponos. - [2-¢ uzn., ucnp.]. - CI16. : XUMU3 AT , 2008. - 607 c.
: ui. - bubmmorp. : ¢. 605-607. - ISBN 9785938081581.

5. Coxkounos, P.C. Xumnueckas texnosorus [Tekcr] : yueOHoe nocoOue sl CTYAEHTOB BY30B :
[B 2 1.]. T. 1 : Xumuueckoe MpoOU3BOJCTBO B AHTPOIOIEHHON JeATeNbHOCTH. OCHOBHBIE
BOMPOCHl XMUMHUYECKOH TexHonoruu. I[IpomsBoacTtBo Heopranmueckux BemectB / P. C.
Coxomnos. - M. : BJIAJIOC, 2003. - 367 c. : ui. - (YueOHOe nocobue Juist By30B). - bubmuorp.
: €. 356-357. - ISBN 5691003550. - ISBN 56910035691.

6. Cokonos, P.C. Xumuueckas texnonorus [Tekcr] : yaeGHOE mocoOue Ajsi CTYACHTOB BY30B :
[B 2 1.]. T. 2 : Meramnypruueckue mporecchl. llepepaboTka XUMHUYECKOTO TOILIHBA.
[Tpon3BOJICTBO OPraHUYECKUX BEUIeCTB U MoyimMepHbIx MatepuanoB / P. C. Cokonos. - M. :
BJIAZIOC, 2003. - 448 c. : ni. - (YuebHoe nocodue it By30B). - bubnuorp. : c. 443-444. -
ISBN 5691003550. - ISBN 569100357711.

7. Urnarenkos, B.U. [Tpumeps! u 3aaun no oOuieit xumuieckon Texnonoruu [ Tekct] : yueOHoe
nocobue 11t cryaeHToB By30B / B. 1. Urnatenkos, B. C. beckos. - M. : Akagemknura, 2006.
- 198 c. - (YuebHoe nocobue aiis By30B). - bubnuorp. : ¢. 195. - ISBN 5946281488.

8. JITabopaTopHBIif TPAKTHKYM I10 OOIIeH XMMHUYECKON TexHomoruu [Tekcr] : yaeOHOe mocooue
JUISL CTYZIeHTOB BY30B / [B. A. ABepbsHoB u 1p.] ; mox obur. pea. B. C. beckosa. - M. : BUHOM.
JlabGopatopust 3nanuii, 2010. - 279 c. : un. - (YueOHUK aJ1s1 BBICIIEH IIKOJIBI). - ABTOPBI YKa3aHbI
Ha 000poTe THUT. JI. - bubnuorp. B koHIle pa6dot. - ISBN 9785996301096 : 227.70.

5.2. lepuoanueckasi JuTEpaTYpa

1. XKypHan npukiIagHON XUMHUHU - POCCUMCKUN HAYUHBIH JKypHaJl KypHAJIOM IIHPOKOTO
npoduns B obmactu npukiagHod xumuu, JKIIX nyOmukyeT pesynbTartbl HCCIEIOBaHUN B
pasNNYHbIX 00JACTAX XUMHMM U XMMHUYECKOH TEXHOJOrMH B BUJAE CTaTeid W 0030pOB C YETKO
BBIPAKEHHBIM ITPUKJIAJHBIM XapaKTEpOM.

2. Kypnan «Xumudeckast TEXHOJIOTUS»

- POCCHICKHMHI Hay4YHbI pPELEH3UPYEMBbI IPOU3BOJCTBEHHBIN, HAy4YHO-TEXHUYECKHUH,
UH(POPMALIMOHHO-aHAIUTUYECKUH M y4eOHO-METOAMYECKHH JKypHaln i  paOOTHHUKOB
IIPOMBILIUIEHHOCTH, HAYYHO-HCCIIEAOBATEIbCKUX W TNPOEKTHO-KOHCTPYKTOPCKUX HHCTUTYTOB,
yYaIIUXCsl CPETHUX U BBICIIUX YU4EOHBIX 3aBEJCHU.

3. Kypnan «Tepputopun Hedreras»

— BeIylllee OTpaciieBoe M3JaHHe MO O0OOPYJIOBAaHUIO M TEXHOJIOTHSM BKIIOYAs 3aIUTY
MaTepuasoB U MOBBILIEHHE JOJTOBEYHOCTH B HE(TEra30BOM KOMILIEKCE.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHOHATbHbIE 0a3bl
JAAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):
SBC «FOPAWT» https://urait.ru/
ABC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM)» www.znanium.com
9BC «JIAHb» https://e.lanbook.com

akrwnE

IIpodeccnonanbHbie 0a3bl JTaHHBIX:
1. Scopus http://www.scopus.com/



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/

ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuorexa (HOb) http://www.elibrary.ru/

5. TloaHOTEKCTOBBIC apXMBbI BEAYIIMX 3allaJHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit
wiatdopme HayuHbix xypHaioB HOMKOH http://archive.neicon.ru

6. HamumoHanbpHash JJIEKTpOHHAs OWOMMOTEKAa (IOCTYH K DIEKTPOHHOW OuOIHMoTeKe
nuccepraiuii Poccuiickoit rocynapcrBentoit oubnmuoreku (PI'B) https://rusneb.ru/

7. Nature Journals https://www.nature.com/siteindex/index.html

8. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols
9. Springer Materials http://materials.springer.com/
10. Springer Journals Archive: https://link.springer.com/

Mo

Pecypchl ¢cB0OOOIHOTO T0CTYMA:
1. AwmepukaHcKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. KubepJlenunka (http://cyberleninka.ru/);
3. Hudopmannonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;
4. EnunHast Kouiekius nudpoBbIx o0pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

1

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAINMOHHBbIE PecypPChI

KyoI'Y:

1. Cpena MOy IbHOTO IUHAMHUYECKOTo o0yueHus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJINKaUNA 1
koH(pepentmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAIMOHHBIX pecypcoB Kadeapbl HH(OPMALMOHHBIX
o0pasoBaTeNbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHTOB KyoI'Y http://docspace.kubsu.ru/

6. Metoaguyeckue ykazaHuUsl JJisi OOY4YAIOIIMXCSl O OCBOCHMIO JWCHMILIMHBI
(Mmoxy.ns)

VYcnemHoe u3ydeHue TUCHUIUIMHBI «XUMHUYECKasi TEXHOJIOTHs» TpeOyeT OT CTYJEHTOB
PETYJISIPHOTO TOCELICHHs JIEKIUI, a TakkKe aKTHMBHOM pabOoThl Ha MPAKTUYECKUX 3aHATHSX,
BBIMIOJTHEHUSI TECTOBBIX IPOBEPOUYHBIX PaOOT, BHINOJHEHHUS W 3aIIUThl JAOOPATOPHBIX pPadoT,
03HAKOMJIEHHS C OCHOBHOW U JIONIOJIHUTEBHON PEKOMEHYEMOM JINTEPATYPOH.

[Ipy MOATrOTOBKE K JIGKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHYeTCsl:

1) mpocMOTpeTh 3amucu MpEeAbIIyLIeH JEeKIUM W BOCCTAHOBUTh B MaMITH paHee
W3Y4YEHHBII MaTepHalr;

2) Gerio MpOCMOTPETh MaTepHall MPEACTOSIICH JISKIMH, C LENbI0 JIydIIero YCBOCHUS
HOBOT'O MaTepuana,

3) caMOCTOSTENBHO MPOpPadoTaTh OTICIbHBIE (PPArMEHTHI TEMbI MPOILION JEKIIHU, eCIIN
3TO HEOOXOIUMO.

IIpy KOHCHEKTMPOBAHMHU JIEKIIMOHHOTO MaTepuana CTYAEHTaM HYKHO CTPEMUTHCS
KpaTKO, CXEMaTH4YHO, IOCIEA0BAaTEIbHO U JIOTUYHO (PUKCHPOBATH OCHOBHBIE IIOJIOKEHUS,
BBIBOIbI, 000011IeHNs U (POPMYIUPOBKH, HE MBITAsICh 3allMCaTh BECh MPENOaBaeMblii MaTepHa
CJIOBO B CJIOBO.

[Ipu MOAroTOBKE K J1a0OpaTOPHOMY 3aHATHIO PEKOMEHYETCS:

1) BHMMATEIbHO HU3Y4YHTh MAaTEpPHAT TPEICTOSIIEH pPabOThl M COCTaBHUTH IUIAH e€¢
BBITIOJTHEHMUS;
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2) yaenuTh MOBBIICHHOE BHUMAHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTAM MPEICTOSIIEH
paboTHI (MCTIOIBE3YEMBIM PEAKTHBAM M 00OPYIOBAHHIO, a TAKKE TEXHUKE PAaOOThI C HUMH);

Beimonuate nabopaTtopHylo paboTy HEOO0XOAMMO aKKypaTHO M IOCIEI0BaTEIbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JaOOpaTOpHOM KypHane. [lig ychemHoil 3amuTsl
nabopatopHOit pabOThl HEOOXOAUMO TIIATEIBHO M3YYUTh JIGKIMOHHBIA U, €CIH 3TO
HE00X01MMO, JONOJHUTENbHbIN TEOPETUUECKUI MaTepual 1o TeMe paboThl, a TAK)KE IPaBUIbHO
3aMoJIHUTH JIA0OPATOPHBIA KYpHAJ, CIENaB BCE HEOOXOMUMBIE PAacyeThl M CPOPMYINPOBAB
BBIBO/IBI 110 MPO/JICJIAHHOMN padoTe.

[Ipu nOArOTOBKE 33aaHKs TPENO/IaBATEs PEKOMEHTYETCs:

1) 03HAaKOMUTBCS C TEMOH, KOTOPOH MOCBSILEHO 3a/laHUE JUIsl BBIACHEHHS 00CYX1aeMOTo
Kpyra BOIIPOCOB,;

2) nopa0oTaTh C KOHCIEKTOM JIEKIIUHU TI0 TEME, a TAKXKE 03HAKOMHTbHCS C PEKOMEHyeMOn
auTeparypoi u (mpu HEOOXOAMMOCTH) AONOJHUTEIBHBIMA MUCTOYHUKAMHU MH(OpMAIK B BUJE
NEepUOIMYECKUX U3JIaHui U VIHTepHeT-pecypcoB.

[Tpu BBIMOTHEHUH MPAKTHYECKOW pabOTHI CTyIeHTaM HeOOXOAMMO OTMEYATh T€ BOIPOCHI
U pazfielibl, KOTOPbIE BBI3BIBAIOT Y HUX 3aTPYAHEHUS. C LEJIbI0 NOCIEAYIOUEH KOHCYIbTAluN Y
npenonaBarens. Kaxaplii CTYACHT JOJDKEH CTPEMHUTBCS aKTHBHO padOTaTh Ha MPAKTHYECKHX
3aHATHUAX U YCIIEUIHO BBIOJIHATH TECTOBBIE IPOBEPOUYHBIE PAOOTHI.

CamocrosaTenbHass padoTa CTYACHTOB SBISCTCS OTHUM H3 J(PQPEKTHBHBIX CPEICTB
Pa3sBUTHS M aKTUBU3ALMKU TBOPUYECKON J1€ATEILHOCTH CTYAEHTOB. Ee MOKHO paccmaTpuBaTh Kak
TJIABHBINA Pe3epB MOBBIMICHHS KA4eCTBA MOATOTOBKH CIEIHATUCTOB. METO0JI0TrHYECKYI0 OCHOBY
CaMOCTOSITENIbHON pabOThI CTYJIEHTOB COCTAaBIISET AEATEIbHOCTHBIN 10IX0, KOTOPBIH COCTOUT B
TOM, YTO I OOY4YeHHs OpPUEHTHPOBAaHBI Ha (OPMHUPOBAHME YMEHWH pEIIaTh THUIIOBBIE U
HETUIIOBBIE 3aJaud, T. €. Ha peajbHble CUTyalluH, IJie CTYACHTaAM HaJl0 IpOSBUTh 3HAHHE
KOHKPETHOU AUCIUTIINHBI.

B coBpemeHHOIl nuTepaType BBIICNAIOT JBa YPOBHS CAMOCTOSITEIbHOW pPabOThHI -
ylpaBiseMasi TpenojaBaTelieM CcaMOCTOsITeIbHass paboTa CTYJeHTOB W COOCTBEHHO
camocCTosiTeNbHas paboTa.

NmvenHno mnepBblii ypoBeHb HauOosiee 3HAYUM, T.K. OH MPEANONaraeT HaJludue
CHelHaTbHbIX METOAMYECKUX YKa3aHUN MpernoiaBaTess, ciaelyst KOTOPbIM CTYJEeHT Mpuodperaer
U COBEPIICHCTBYET 3HAHMSA, YMEHUS W HaBBIKA, HAKAIUIMBAeT OMNBIT MPAKTUYECKON
NeSITeTbHOCTH.

B 3aBHCHMOCTH OT 3TOTO Pa3IMYalOT TPU YPOBHS CAMOCTOSITEILHON paOOTHI:

PENpOIyKTUBHBIN (TPEHUPOBOYHBIH);

PEKOHCTPYKTUBHBIN;

TBOPYECKHUH.

CamocrosTenbHbIe TPEHHPOBOYHBIE paOOTHI BHITIOIHSIIOTCS 110 00pasIly: peleHune 3aaad,
3anoyiHeHre Tabnui, cxeM M T. 1. [lo3HaBarenbHas NEATENBHOCTh CTYJAEHTa MPOSIBISETCS B
y3HaBaHWU, OCMBICIICHUH, 3armoMHHaHWU. Llenb Takoro poma paboT — 3akperuieHue 3HaHWH,
(dbopMHpOBaHUE YMEHUI, HABBIKOB.

B Xome camMOCTOSATENBHBIX pPEKOHCTPYKTUBHBIX pabOT MPOUCXOMUT IEpecTpoiika
pEeLIeHMI, COCTaBJICHHE IIaHa, TE3UCOB, Ha 3TOM YPOBHE MOTYT M3Yy4aThCsl NMEPBOUCTOYHMKH,
BBITTOJTHATHCSI THUTIOBBIE M HETHUITOBBIE pacyeTHbIC 3amaHus Llenp 3Toro Buaa paboT — HAy4IHTh
CTYZICHTOB OCHOBaM CaMOCTOSIT€IbHOIO INIAHUPOBAHUSI.

CamocTrosTenbHass TBopyeckas paboTra TpeOyeT aHanu3a NPOOJIEMHON CHUTYyallUH,
noJy4eHus HoBoi nH@opmaruu. CTyIeHT 10JKEH CaMOCTOSATEIBHO MPOU3BECTH BBIOOP CPEACTB
U MeTonoB pemieHus. llems manHOro BHa paboT — oOydeHHEe OCHOBaM TBOPYECTBA,
NEPCHEKTUBHOTO IJIAHUPOBAaHMUS, B COOTBETCTBUM C JIOTHKOW OpraHM3aldyd Hay4yHOTO
ucclieIoBaHus.B  OCBOGHMM JHCHWIUIMHBI WHBATWAaMH H JIHIaMH C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBbSl OOJIbIIOE 3HAUEHHE HMMEeT HWHIWBUIyallbHash ydeOHas paborta
(KOHCYJBbTAIUN ) — TOTIOJTHATEIIEHOE Pa3bsICHEHUE y4eOHOTO MaTepHaa.




WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETy SABISIOTCS BaXHBIM  (aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOY4EHHs U YCTaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTA
MEXIy IMpernojaBaTeieM M OO0yYalomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI.

7. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne mo JuCuuIimae (MoayJir)

HanMeHoBaHue ClIENUaIbHbIX OCHAIIIEHHOCTh CIENUATbHBIX I[TepeyeHb JUIECH3HOHHOTO
HOMEIIEHU HOMEIIEeHuU [POrPaMMHOr0 00ecHeUeHHsI
VueGHbIe ayIUTOPHA st | Me6enb: yueOHas MeGeib Microsoft Windows;

NPOBENICHUSI 3aHATHIA JICKIIMOHHOTO
Texuudeckue cpeacta odyuenus: | Microsoft Office

THIIA
9KpaH, IPOEKTOP, KOMIBIOTEP

VuebHbIe ayIUTOPHU st | MeGenb: yueOHast MmeGesb Microsoft Windows;

NPOBEICHUS 3aHATUN

CEeMHHAPCKOTo THIA, TPYMTOBBIX 1 Texuuueckue cpeacta ooyuenus: | Microsoft Office

HHAWBUAYAJIbHBIX KOHCYJ'ILTaL[HfI,
TCKYLICTO KOHTPOJIL n
HpOMe)KyTO‘IHOI\/'I aTTeCTaoun

9KpaH, IPOEKTOP, KOMIBIOTEP

VYuebOHble ayJUTOPHUU U1 Meb6Genb: yueOHast MeOelb Microsoft Windows;

HpOBEAEHUS J1abOPaTOPHBIX PaboT.
JTaGopatopus xuMigeckoii | TeXHudeckue cpenctsa oOyuenus: | Microsoft Office

TexHonorud (ayn. 435C .
@y ) MEPEHOCHOE MYJIbTUMEANITHOE

obopynoBanue (HOyTOYK,
HPOEKTOP)

O6opynoBaHue:
CreUaIn3upoBaHHas
nabopaTopHas Mme0Oesb (CTOJBI,
CTYJIbsSI, IKa(BI JJIS1 PEAKTHBOB U
000pyI0BaHUS, BBITSDKHBIE
mKadbl), CpeacTBa MOXKAPHOH
0€3011acCHOCTH 1 OKa3aHMs IIEPBOi
MEIUIIMHCKOHN TTOMOIIH,
XMMHUECKas TIOCy/1a 1
o0opyIoBaHUE, BECHI
AQHAJIMTHYECKUE U TEXHUYECKHE,
ANIEKTPUUECKHE HAarpeBaTeIbHbIC
wntku, pH Metp «Oxcnepr-001-
1», mydensHas nieup, CymIbHBIN
mkad, neHTpudyra sadbopaTopHas
IHEH-16, Mukpockon
MeTauiorpaduuecKuil «AJbTaMuy,
XUMHUYECKHE PEaKTHBBI.

VY4eOHbIe ayTUTOPUHN it | Kypcoas pabota He npeaycMOTpeHa Y4eOHBIM IIaHOM.
KypCOBOTO MPOEKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX paboT)




Jns  camocTosiTenbHOW — paboThl  OOydYaIOUIMXCS  MPEAYCMOTPEHBl  MOMEIICHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJIKIIFOUEHUS K ceTu «VHTepHEeT» M o0ecledeHneM JOCTyIa B 3JIEKTPOHHYIO

nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

HaumeHoBaHue noMemeHun ais
CaMOCTOSTENILHOM PaboTHI
oOyJaromuxcs

OcCHAaIlIEHHOCTh TOMEIIEHUH ISl
CaMOCTOSITENILHOM PabOTEI
00yJaroIuxcs

Hepequb JIMIOCH3MOHHOI'O
MMporpaMMHOTO obecrneueHus

[omermenne st caMOCTOATENLHOM
paboThl 00y4JarOIMXCsl (YUTATBHBIH
3an Hay4noli Oubianorexu)

Me0enb: yueOHas meOeIb

KoMmmnekr  cnenuanuzupoBaHHON

MeOenu: KOMITBIOTEPHBIC CTOJIBL

ObopynoBanue:
TEXHHKa C

KOMIBIOTEpHAs
HNOJKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHMKaIlUOHHOMI cetu
«HTepHET» M OCTYIIOM B
uH(pOopMaLMOHHO-

cpeny
opraHu3anuy,

AIIEKTPOHHYIO
00pa3oBaTeIbHYIO
obpazoBaTenbHOI
BeO-KaMepFl,
obopynoBaHue,
JOCTYH K
(mpoBomHOE
OecripoBoIHOE

KOMMYHHKAIHOHHO®
obecneynBaiee
CeTH  HHTCPHET
COCIIMHEHNE u
COCIHMHEHHE IO
texaonoruu Wi-Fi)

Microsoft Windows;

Microsoft Office

TTomerienue st caMOCTOSATELHOM
pabotsl ooy4arommxcs (ayn. 431C)

Mebenb: yaeOHas MeOeib

KoMmmnexr  cnenuanuzupoBaHHON

Mebenu: KOMIBIOTEPHBIE CTOJIbI

O6opynoBanue:
TEXHHKa C

KOMITBIOTE€pHAs
MOAKIIOYEHHEM K
HHPOPMAMOHHO-
KOMMYHUKaIIMOHHOH
«HTepHeTy H

ceTH
JOCTYyIIOM B
uH(pOpMaLMOHHO-

cpeny
OpraHu3aIiH,

SJIEKTPOHHYIO
00pa3oBaTeNbHYIO
obpazoBaTenbHOI
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopynoBaHue, oOecreunBaroIee
JOCTYII K  CCTH  HMHTEPHET
(mpoBoHOE COeIMHEHNE u
OecrpoBOTHOE  COCIUHECHHE IO

texHonoruu Wi-Fi)

Microsoft Windows;

Microsoft Office




