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1 BBeaenue

PaGouas nporpamma u (GOHJA OLIEHOUHBIX CPEACTB JUCIUILIMHBI «XUMHUSD) COCTABIICHBI B
COOTBETCTBUU C TPeOOBAHHIMH (eIePATBHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAAp-
Ta, YTBEPKACHHOTO MpukazoM MunHoOpHayku Poccutickoit @eneparnuu ot 19.09.2017 Ne 950, u
OCHOBHOI TIpo(heCCHOHATBHON 00pa30BaTEbHON MPOrpaMMbl OATOTOBKH «H)XXEeHepHOe nerno
B MEJIMKO-OMOJIOTMYECKON MPAaKTHUKE» 10 HampaBJIeHUI0 oarotoBku «12.03.04 buorexnudeckue
CHUCTEMBI U TEXHOJIOTHUI.

[IpakTuueckasi MOArOTOBKA pean3yercs Ha OCHOBE:

[Mpodeccnonanshusbiii crannapt 26.014 «CIIELIUAJINCT B OBJIACTU PA3PABOTKMN,
COITPOBOXAEHMA U UHTEI'PALIMU TEXHOJIOTUYECKHUX TTPOLIECCOB U ITPOU3-
BOJICTB B OBJIACTU BUOTEXHUYECKHNX CUCTEM U TEXHOJIOT Uif».

O6o00menHas TpyaoBas pyHkuus: A Pa3paboTka u uHTErparus OMOTEXHUYECKUX CUCTEM
Y TEXHOJIOTUM, B TOM YHCJI€ METUIIMHCKOTO, SKOJIOTUYECKOT0 U OMOMETPUYECKOTO0 Ha3HAYCHUSI.

H3-3 Ocobennoctu npoBeneHns HAYYHOTO UCCIEIOBAHUS MPU padoTe ¢ OHMOIOTHYECKH-
MU 00BEKTaMHU.

3amaun
[LUIUHBI

JUCIIH- HaXOI[I/ITB OIITUMAJIBHBIC YCIIOBUA JJIA MPOTCKAHUA XUMHUYCCKUX ITPOLEC-
COB; OIIUCBbIBATb XMMH3M OCHOBHBIX XUMHUYCCKUX ITPOLECCCOB; OBJIAACTh
npueMaM U METOJJUKAMU PCHICHUA KOHKPCTHBIX 3aJla4 U3 Pa3JIMYHbIX pa3-
ACJIOB XUMHHU,; BBISIBJIATE B3aUMOCBA3U MCKAY OTACIIbHBIMU XUMHUYCCKUMU

HpoLecCaMHu.

OcHOBHBIE pazje-
JBI / TEMBI IHC-
[UIUINHBI

TexHuka 0€30MacCHOCTH, OXpaHa Tpyia

OCHOBHBIE ITOHITHUSA U 3aKOHBI XUMUH

Crpoenue BeniecTBa

OcHOBHBIE 32aKOHOMEPHOCTH MPOTEKAHNS XUMUUECKUX PEaKIIUM,
PacTBopbI 1 pyTHe TUCTIEPCHBIE CUCTEMBI
DNEeKTPOXUMHUYECKHE MTPOIIECCHI

DNeMEeHTHI KAYeCTBEHHOTO M KOJIMYECTBEHHOTO aHalln3a
BI)ICOKOMOJ'IGKYIISIPHBIG COCANHCHU A

[TpomexyTouHas aTTecTalus

2 IlepeuyeHb MUIaHNPYEMbIX Pe3yJIbTATOB 00yUeHHS MO AMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH 0CTHKEHHUS KOMIICTeH M

[Ipouecc n3yyeHHs: AUCHUILIMHBI «XHUMHUSA» HaIpaBlieH Ha (OPMUPOBAHUE CIIEAYIOLINX
komrnereHmii B coorBeTrcTBUU ¢ PI'OC BO u ocHOBHOH 00pa3oBaTenbHON IMporpaMMmoil (Tad-
nuna 1):

Ta6m/1ua 1-— KOMHCTCHHHI/I W MHAUKATOPBI UX JOCTUKCHUS

Ko n nanMeHOBaHNE KOMIIE-
TEHIIUU

I/IH)II/IKaTOpI)I JOCTHIXXCHU A

[Inanupyemslie pe3ysIbTaThl
00y4YeHHs 10 JUCHUTUINHE

Ob6menpodeccnoHanbHbIe

OIIK-1 CnocobeH npuMeHsTh
€CTECTBCHHOHAYYHBIC U 00-
IIEWH)XCHEPHbIEC 3HAHUS, Me-
TOJIbl MATEMaTHYECKOTO aHa-

OIIK-1.1 3naer pynnamen-
TaJIbHBIE 3aKOHBI TPUPOIBI,
OCHOBHBIE (pU3HUECKHE U Ma-
TEeMaTHYECKHE 3aKOHBI

3HaeT OCHOBHBIE 3aKOHBI U MO-
HATHUS 00 XMMHHU, XUMHYe-
CKOM TEPMOJMHAMUKHU U KHHE-
TUKH, IPOLIECCOB TMAPOJIN3A,




JM3a U MOJEIUPOBAHNUS B UH-
JKEHEPHOU JIESITENbHOCTH,
CBSI3aHHOM C pa3pabOTKOH,
MIPOEKTUPOBAHUEM, KOHCTPY-
MPOBaHUEM, TEXHOJIOTUAMHU
IIPOM3BOJICTBA U IKCILTyaTa-

OIIK-1.2 YmeeT npuMeHSTh
€CTECTBCHHOHAYYHBIC U 00-
HICMH)KEHEPHbIC 3HAHUS IS
pelIeHns 3a/1a4 TeopeTude-

AJIEKTPOJIN3A, dIEKTPOXUMHYC-
CKOH KOppO3HH.

YmMmeer paboTaTh ¢ ieprouye-
CKOM CHCTEMOM XUMHYECKUX
snemenToB .M. Menaeneena;
TabIUIel paCTBOPUMOCTH KHC-

UM OMOTEXHUYECKUX CUCTEM JIOT, OCHOBaHUM U COJIEH; pe-
LIATh PACYETHBIE U DKCIIEPU-
MEHTAJIBHBIC 3a/1a4M; AaHAJIU3U-
pOBaTh ypaBHEHUS IIPOTEKAIO-
IIUX XUMHYECKUX peaK-

1002078

Bnageer meTtogamu aHanusa
IIPOLIECCOB XMMHUYECKOH TEP-
MOJIMHAMUKH, KHHETUKH, TU]-

poH3a, AIEKTPOIH3A.

CKOTO U NMPUKJIAJTHOTO Xa-
pakrepa

OIIK-1.3 Binageet HaBBIKAMU
MIPUMEHEHUSI METOJIOB MaTe-
MaTHUYECKOro aHaIU3a U MO-
JEIMPOBAHUS B MHKECHEPHOU
JeSITeIbHOCTH, CBS3aHHOM C
pa3paboTKoii, MPOSKTHPOBA-
HUEM, KOHCTPYUPOBAHHUEM,
TEXHOJIOTHSIMU TTPOU3BO/I-
CTBA U dKCILTyaTaluu Ouo-
TEXHUYECKUX CUCTEM

3 MecTO AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Hucuunnmnza «Xumus» uzydaerca Ha 1 kypcee, 1 cemecrtpe.

JlucuuiuinHa BXOIUT B cocTaB Oyoka 1 «lucuumuimHbl (MOAYNIN)» U OTHOCUTCA K 06a30-
BOM YacCTH.

3HaHus, YMEHUS M HaBBIKHU, COPMUPOBAHHBIC MPH U3YUYEHUM AUCLUIUIMHBI «XUMUSD,
OyayT BocTpeOOBaHbI MPU U3YUEHHUHU TMOCIEAYIOMMX AUCHUIUINH: «Dusukay, «Teopus Beposr-
HOCTEH M MaTeMaTHyecKasl CTaTHUCTUKay, «B3aumonelictBue ¢uznyeckux monei ¢ 6M0o0beKTa-
MUy, «PU3HUECKre OCHOBBI JIEKTPOHUKWY», «TeopeTnueckne OCHOBBI 3JIEKTPOTEXHUKIY, « AHa-
JIN3 ¥ CUHTE3 aBTOMaTU3UPOBAHHBIX CUCTEM», « T€OpHUsA CUTHAJIOB U CUCTEM.

JucuumnuHa «XUMHS» YaCTHYHO peaju3yercs B (opMe MPaKTUYECKOM MOATOTOBKH.
[TpakTHyeckas MOATOTOBKA OPraHU3yeTCs IyTeM MPOBEACHUS / BBINOJIHEHH J1abOOpaTOPHBIX pa-
00T, MPaKTUYECKUX 3aHATHI, CAMOCTOSTEIbHBIX PaloT.

JucuumuimHa «XUMHS» B pPaMKax BOCHHUTATENbHOM pabOThl HampasieHa Ha (GOpMHPOBa-
HUE y 00yJarolMXcsl aKTUBHON Ipa’KIaHCKOM MO3UIIMH, YBaXKEHUS K IIpaBaM U cBOOOJiaM yello-
BEKa, 3HaHUS MIPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTH WJIM YMEHHS
apryMEeHTHPOBaTh, CaMOCTOSITEIbHO MBICIUTh, Pa3BUBAET TBOPYECTBO, NpOo¢eCcCHOHATIbHBIE
YMEHMS WIM TBOPYECKHU PA3BUTOM JMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUI, OTBETCTBEHHOCTU
3a BBINIOJTHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJJaHUH U T.1.

4 O0beM AUCHHMILVIMHBI (MOLYJIs1) B 32a4€THBIX eJUHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHMX YacoB, BblJleJIeHHbIX HA KOHTAKTHYI0 padoTy 00y4aloluxcs ¢ npenojaasa-
Tes1eM (110 BHAaM Y4eOHBIX 3aHATHIT) M HA CAMOCTOATEIbHYI0 padoTy 00y4arommxcst

O6m1ast TpyA0eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIsIeT 3 3.€., 108 aka. yac.
Pacnpenenenue o0beMa AMCHMIUIMHBI (MOAYIISL) IO BUJAM Y4EOHBIX 3aHATHH MpelcTaB-
JIEHO B Tadymue 2.
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Ta6mmma 2 — O0beM TUCIUTIINHBI (MOYJIS) TIO BUAAM YUEOHBIX 3aHITHI

O0BeM QUCLUATUIHHEI Bcero akagemu-
YeCKHUX YacoB

OO0miast TpyA0€MKOCTh AUCIUTLIMHBI 108

KonTakTHas ayniuTopHas padoTa ody4yaomuxcs ¢ npenojaaBareiem (mo | 48
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B Tom uncie:

3QHATHUS JIEKIMOHHOTO THUNA (JISKIIMA W WHBIC y49eOHBbIC 3aHATHS, Tpeny- | 16
CMaTpHUBAIOIIKE IPEUMYIIECTBEHHYIO Iiepeaady yueOHol MHpopManuu 1me-
JArOorMYecKMU pabOTHHKAMH), B TOM 4YUCIE B (popMe MPaKTUYECKOW IMO-
TOTOBKU:

3aHSITUSI CEMUHAPCKOI0 THNA (CEMUHAPBI, MPAKTUYECKUE 3aHATHS, Mpak- | 32
TUKYMBI, JJa0OpaToOpHbIe PabOThI, KOJUIOKBUYMBbI M MHBIC aHAJIOTHYHBIC 3a-
HSTHUS), B TOM 4UClIe B (popMe MPaKTUYECKOW MOATOTOBKH:

B TOM 4HCJie B OpMe MPAKTUUECKON MOATOTOBKHU: 3

CamocrosiTeibHas paboTa o0y4yaomuxcsl U KOHTAKTHAas padora, Bkio- | 60
YaoIas TPYyNIOBbIe KOHCYJIbTALWU, WHIMBUAYAIBHYIO PaboTy oO0ydaro-
HIMXCSI C TPENoAaBaTe)iiMA (B TOM YHUCIIC WHIUBHIyaJbHbIE KOHCYJIbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON
cpeze By3a

[TpomexyTouHas aTTecTanus ooydaromuxcs — 3auét 0

5 Coaepxkanue TUCHUILVIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBa aKaJeMHUYeCKHX YacoB M BH/I0B Y4eOHOM
padoThI

Tabmuia 3 — CTpyKTypa U coJiepKaHue AUCIUILUIMHBI (MOTYIIs)

HaumenoBanue pazzienos, TeM 1 | Buasl yaeOHON pabOThI, BKIIIOYAsi CAMOCTOSITENIbHYIO pado-
coJiepKaHue MaTepuaa Ty 00YYaromMXcs ¥ TPYIOEMKOCTD (B 4acax)

KonrakTtHas pabora nmpenonasarens ¢ ooyqaronu- | CPC

MUCS
Jlexiuu | Cemunapckue (mpak- | JlabopaTtopHbie
TUYECKUE 3aHATHUS) 3aHSITHS

Texnuka 6e30MacHOCTH, OXpaHa TPyaa

Texnuka 6e30MaCHOCTH, OXpaHa 2
TpyAa

OcHOBHBIE TOHATHSA U 3aKOHBbI XUMHH

OcHOBHBIE IOHATHSA U 3AKOHBI 2 2 2 10
XUMHH




CrtpoeHue BelecTsa

CTtpoeHue BeulecTBa 2 2 2 10
OCHOBHbBIE 32aKOHOMEPHOCTH MPOTEKAHUSA XUMHU-YECKUX peaKIuii
OCHOBHBbIE 3aKOHOMEPHOCTH 3 3 2 10
NPOTEKAHUSI XUMHYECKHUX pe-
aKknuii
PacTBopbI U Apyrue qucnepcHbie CUCTEMbI
PacTBOpbI U Apyrue qucnepc- 2 2 2 10
HbI€ CHCTEMBbI
DJIeKTPOXUMHYeCKHe MPOolecchl
DJIeKTPOXMMHUYECKHE MPOLECChI 3 3* 2 8
DJIeMeHThI Ka4eCTBEHHOI0 M KOJINYeCTBEHHOI0 aHAJIH3A
DJ1eMeHTbI KA4eCTBEHHOTI'0 U 2 2 2 6
KOJIMYeCTBEHHOI 0 aHAJIN3a
BbicokomosiekyasipHbIe COeTUHEHHS
BbicokomoiiekysipHbIe cOequ- 2 2 2 6
HeHUsl
IIpomexyTouHasi aTTEeCTALMA
HUTOI'O no xucuuIInHe 16 16 16 60

* peanuzyercst B hopMe MPAKTUICCKON MOATOTOBKU
6 BueaynuTopHasi caMocTOsITeJIbHAS PadoTa 00y4aroIMXCH M0 JMCUUILIHHE (MOTY-

J110)

[Ipu mmaHUPOBaHUU CAMOCTOSITENFHOM PabOThI CTY/IEHTY PEKOMEHAYETCS] PyKOBOJICTBO-
BaThCsl CIETYIONIUM pacIpe/Ie]ICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmuma 4):

Ta6J'II/II_Ia 4 — PCKOMCH,Z[YCMOC pacnupeaACIICHUEC YaCOB Ha CaMOCTOATCIbHYIO pa60Ty

KommnoHeHTBI caMocTOsITEIbHON PadoThI

KoaunuyecTBO 4acoB

N3ydeHne TeopeTHUeCKUX pa3aesoB TUCIUTIIHMHbI 20
BeImosiHeHNEe OTYeTa ¥ IMOATOTOBKA K 3amuTe j1a0.pao. 28
Brinonaenne ordera M NOATOTOBKA K 3amute PI'P 12

7 OueHOYHBIE CPEACTBA /IS IPOBEACHUS TEKYIIero KOHTPOJIS U MPOMEKYTOYHOMH

arrecTalMu 00y4arOIIMXCS MO 11

CHUIIMHE (MOLYJII0)

cDOHI[ OLCHOYHLIX CPCACTB MJIA IMMPOBCACHHUA TCKYIICTO KOHTPOJISL YCIICBACMOCTH U IIPO-

MEXYTOYHOM aTTeCTAINH MPEICTAB

sieH B [Ipunoxenun 1.
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ITonmHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJlaHM WM MHBIX MaTepUalIoB, HEOOXOIUMBIX IS
OLICHUBAHMS PE3yIbTaTOB OOYUYCHHS O AUCHUILIHHE (MOIYIIIO), IPAKTHKE XPAaHUTCS HA Kade-
pe-pa3paboTunke B OyMa)KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOMUMYecKOe U MH(OPMAITMOHHOE O0ecTIieyeHne TUCIMILTUHBI (MOXYJIs1)

8.1 OcHoBHas uTEpaTYpa

1. Axwmertos, H.C. O0Omas n HeopraHuyeckas xuMus : yaeOHuk s By3oB / H. C. Ax-
METOB. - 5-€ U31., ucrp., 4-¢ usl., ucnp. - M.: Beicias mkona: Axkanemus, 2003; 2001; 1998. -
744c. 535k3

2. T'mmaka, H.JI. Obmas xwumwus : yueOHwk mis By3oB / H. JI. I'mmeka; mom pen.
B.A.TlonikoBa, A.B.babkoBa. - 18 -e u3a., nepepad. u mom., 17-¢ usn., nepepad. u gom. - M.:
FOpaiit, 2011. - 886¢. 3983k3

3. T'munka, H.JIL. 3agauu u ynpaxsHenus no obmeit xumun / H.JI. ['munka. —u3a. crep.-
M.: KnoPyc, 2011. — 240c.

4. @ponos, B.B. Xumus : yuebHoe nocobue ais By3os / B. B. ®ponos. - 3-e uzn., ne-
pepad. u gom. - M.: Beiciias mkona, 1986. - 543c. u3-25k3 a6-653K3

5. Endumos, B.M. OcHoBbI 00111e#1 XMHUK [ DNEKTPOHHBIN pecypce] : yueOHoe moco-0ue
/ B.. Endumos, 2-¢ uzza. - M.: HUL UH®PA-M, 2015. - 256 ¢. - ISBN 978-5-16-010066-1. —
Tekct : anexTpoHHbIN // DnekrponHo-6ubanoreunas cucreMa ZNANIUM.COM : [caiit]. —
URL: https://znanium.com/catalog/document?id=372542 (nara oOpamienus: 12.06.2021). —
Pexum noctyna: ass aBTOPU3HP. OIH30BATENEH.

8.2 /lomotHuTEIBHASI IMTEPATYPA

1. Koposun, H.B. O6mras xumus : yaeOHHK 115 cTyeHTOB By30B / H. B. KopoBuH. - 9-
e u31., nepepad. - M.: Beicmias mikomna, 2007; 2004; 2000; 1998. - 557¢. 31 ak3

2. VYrai, S.A. OOmas u HeopraHudecKass XUMUs : y4eOHUK Juist By30B / S1. A. Vraii. -
4-e w31, crep. - M.: Beicmias mikomna, 2004; 2002; 2000; 1997. - 528c¢. 973k3

8.3 MeToanueckne yKa3aHus JJIsl CTYJACHTOB 110 OCBOCHUIO M CIHIIJIMHbI

1. 3akon nskBuBaieHTOoB: Mertoanueckue ykazanus /Coct. B.B. CazonoB. Komco-
MoJibcK-Ha-Amype: KomcoMounbckmii-Ha-AMype roc. TexH. yH-T, 2002. — 8 c.

2. KowmmekcHbie coemunenus: Meronnyeckue ykazanus /Coct. B.B. Tenem. — Kom-
comonbck-Ha-AMype: TOYBIIO «KHAI'TY», 2003. - 8 c.

3. CKOpOCTh XMMHYECKHUX PEaKIui. XMMHUYECKOE PaBHOBECHE.. METOIUYECKHE yKa3a-
HUS K JabopaTopHO# pabdore no kypcy «OO01mmas u Heopranndeckas xumus» / coct. : H.Jl. Haza-
penko. — Komcomomnsck-ma-Amype: @I'BOY BITO «KHAT'TY», 2015. - 10 c.

4. Karanus: meroauyeckue ykazaHusi K JabopaTopHoil pabore mo Kypey «OOmas xu-
mus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype : ®I'BOY BIIO «KHAT'TY», 2015. —
8c.

5. PactBOpHI : METOIMUYECKHE YKA3aHUSI K BBIIOTHEHHUIO JTAOOPATOPHON pabOTHI IO Kyp-
cy «O6mas xumus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: ®I'BOY BIIO
«KaAI'TY», 2015, 7 c.

6. XKectkocTh BoAbI: MeToaMuecKue yKa3zaHHs K J1a0opaTopHOil paboTte mo obuiei xu-
mun/ Coct. U.U. 3omotapes. — Komcomonbck-Ha-Amype: [OYBIIO «KHAT'TY», 2004. - 7 c.

7. DIEeKTpONMTHUYECKas AUCCOLMAIUSA: METOJMUECKUE YKa3aHUs K JabopaTopHOil pabo-
Te 1o Kypcy «OOmas u Heopranudeckass xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-
Awmype: @I'BOY BIIO «KHAI'TY», 2015. -9 c.

8. T'mmpomms cosneii: Metonnueckue ykazanus /Coct. H.B. Pemuzosa, H.J[. Hazapenko.
Komcomonbck-na-Amype: TOYBIIO «kKHAT'TY», 2008. — 17 c.
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9. OxucnuTenbHO-BOCCTAHOBUTENbHBIC PEAKLIUU: METOANUYECKHE YKa3aHUs K BBINOJIHE-
HUIO JTabopaTopHOU paboTel Mo Kypey «O6mmas xumus» / coct. .U, 3onorapes, H.Jl. Hazapen-
ko — Komcomoubck-Ha-Amype : @I'bOY BIIO «KHAI'TY», 2015. — 10 c.

10. DrnexTpoxumuueckas Koppo3usi MetamioB: Meronuueckue ykazanus / Coct. W.U.
3osotapeB. - KomcoMomnbck-Ha-Amype: KoMcoMonbckuii-Ha-AMype TOCyJapCTBEHHBIN TEXHU-
yeckuil ynusepcurert, 2008. - 12 c.

11. Dnextponus: Meroauueckue ykazanus /Coct. M.U. 3onorapeB. — Komcomorbck-Ha-
Awmype: TOYBIIO «KHAI'TY», 2003. - 10 c.

12. p — sneMeHTHI: METOUYECKHE YKa3aHHs K BBIIOJHEHHUIO JIa0OpaTOpHOM paboThI 1O
Kypcy «O0mas u Heopranuueckas xumus» / coct. T.A. Kynukosa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «KHAT'TY», 2016. - 10 c.

13. d — syneMeHTBI: METOJMYECKUE YKa3aHHsl K BBIMOJHEHUIO Ja0OpaTOPHBIX paboT 1o
Kypcy «O0mas u Heopranuueckas xumus» / coct. T.A. KynukoBa. — Komcomomnbsck-Ha-Amype :
OI'BOY BIIO «KHAI'TY», 2011. - 12 c.

14. Opranuyeckue MOIMMEphl: METOJUYECKUE YKa3aHHsI K BBIOTHEHHUIO JTAOOPATOPHBIX
pabot o kypcy «O6mast xumus» / coct. .M. PemuzoB. — Komcomonbck-Ha-Amype : PI'BOY
BIIO «KHAI'TVY», 2004. - 11 c.

15. VkazaHHble METOJMYECKHE MaTepHalibl TaKXe pa3MEIIeHbl 10  aJpecy:
https://knastu.ru/students/nmuaHbIi KaOWHET.

8.4 CoBpemennblie npodeccuoHAIbHBbIE 0a3bI JAHHBIX M HH(POPMALMOHHBbIE CIIPA-
BOYHbBIE CHCTEMBbI, HCIO0JIb3yeMble NMPH 0CyIIeCTBIeHUH 00pa30BaTeJIbHOI0 Mpollecca mo
AUCHUILINHE

1. Onekrponno-oubnuoreunas cucrema ZNANIUM.COM. Jlorosop Ne 4997 36¢ K3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. ot 17 anpens 2021 1.

2. DnextpoHHO-OMOMMoTeuHas cucrema [PRbooks. Jlunensnonnsii morosop Ne EII
44/4 na mpenocTaBlieHHE JOCTYMa K AJIEKTPOHHO-OuOnoTeunoi cucteme [PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DnextponHo-Oubanoreunas cucremMa eLIBRARY.RU. Jlorosop Ne EII 44/3 Ha oka-
3aHME YCIOYyT JOCTyla K AJIeKTpoHHBIM mu3aanusam MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 ¢eBpans 2021 r.

8.5 Ilepeuens pecypcoB HH(POPMALMOHHO-TEJICKOMMYHUKALMOHHOM ceTH « AHTEp-
HeT», He00XOAMMBIX /115l OCBOCHUS TUCHMILINHBI (MOYJIs1)

1. Buxkwuneaus http://ru.wikipedia.org

2.  Xwumunueckuii mopran http://www.xumuk.ru

3. Hayunas snekrponnas oubamoreka eLIBRARY.RU [DnekTponusiii pecypc]. - Pe-

UM foctyna: http://elibrary.ru, ceo6oaHbIi.

4. EctecTBeHHOHay4yHBIH 00pa3oBaTeNbHBIA MOpTan [DNEeKTpOHHBIN pecypc]. - Pexum

nocrymna: http://en.edu.ru, cBoO6OIHBIA.



http://elibrary.ru/
http://en.edu.ru/
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8.6 JInueH3noHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe obecnedyeHue, uc-
MoJib3yeMoe NMPHU OCylIeCTBJICHNH 00pa30BaTeJIbHOI0 MPOoLecca Mo JUCHUIINHE

Tabmuua 5 — [lepeyeHp UCTIONB3YEeMOro IPOTPAaMMHOTO 00eCTIeUeHHSI

Haumenosanue [10 PexBU3UTHI / yCIOBUS UCTIONB30BAHUS

Microsoft Imagine JIunensnonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBOOOTHAS JIMIICH3HSI, YCIIOBUS UCTIOIB30BAHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus o6pa3oBaTeIbHOTO MpoLEcca periaMeHTupyeTcs yyeOHbIM IUIAHOM M pac-
NUCaHHWEeM Yy4YeOHBIX 3aHATHH. SI3bIK 0oOyueHus (mperomaBaHusi) - pycckuil. [[ns Bcex BuIOB
ayJIMTOPHBIX 3aHATUHN aKaJEeMUUYECKUN 4ac yCTaHABIINBAETCS NPOAODKUTEIBHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHUM CBOEH WHIAMBHIYaTbHONH 00pa30BaTENbHONW TPACKTOPHH O0ydYaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUX JUCHMILIMH U MPO(ECCHOHAIBHBIX MOJTY-
Jeli, OCBOGHHBIX B IIPOIIECCE MPEIIECTBYIOIIET0 00y4eH s, KOTOPbIi 0CBOOOKAaeT 00ydarole-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHHUSL.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUHN

VY4eOHblil npoliecc NpH MpenojgaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU Tpaiu-
LIMOHHBIX, THHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHONOTHH. TpaauiuoH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOTUU MPEACTABIEHBI JEKIUIMA U CEMUHAPCKUMU (IIPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTHH MCITIONb3YIOTCS B BUJIE IIUPO-
KOTO IPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OPM NpoBeeHus 3aHaTuil. HpopmarmonHbie
o0pa3oBaTe/ibHbIE TEXHOJOTUU PEATU3YIOTCS IMyTEeM aKTUBU3AIMM CaMOCTOSATEIbHOW padOThI
CTYZCHTOB B HH(OpPMAIIMOHHON 00pa3oBaTeIbHOM cperie.

9.2 3aHATHA JeKIHOHHOI0 THIIA

JIEKIIMOHHBIN KypC MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0KEHNE OCHOBHBIX BOIIPO-
COB y4eOHOTO IJIaHa.

Ha nepBoii iekiinu j1ekTop 00s13aH MPeIynpeInTh CTYACHTOB, IPAMEHUTEIHFHO K KAKOMY
6a30BoMy yueOHUKY (yueOHUKaM, y4eOHBIM TOCOOMIM) OyAeT MPOYUTAH KypC.

JIeKMOHHBIN KypC JNOJDKEH JaBaTh HAMOOJBITNN 00beM MH(OpManuu M 0OecTeunBaTh
6osiee rryboKoe MOHMMaHKHE Y4eOHBIX BOIPOCOB MPH 3HAYUTEIBHO MEHBIIEH 3aTpaTre BpeMeHH,
94eM 3TO TpedyeTcst OONBITMHCTBY CTYIEHTOB Ha CAMOCTOSATEBHOE N3YUYeHUE MaTepraa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapCKue 3aHATHS MPECTABISIOT COOOH JeTaTH3aIHI0 JIEKIMOHHOTO TEOPETUIECKO-
ro MaTepuana, MPOBOJATCS B IETAX 3aKPETICHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHOI (hOpMOIi TPOBEACHUSI CEMHUHAPOB SABJSETCA 00CYKJeHHEe Hanboiiee mpobaemM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyalHil B
ayJIUTOPHBIX YCIOBHSIX. B 00s3aHHOCTH TpernoaBaTessl BXOJAT: OKa3aHHE METOIUYECKOH Mo-
MOIIA U KOHCYJIbTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIIUM TECMaM KypcCa.
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AKTHBHOCTb HA CEMUHAPCKUX 3aHATHAX OLICHUBAETCS IO CIEIYIOLIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPEToIaBaTeleM;

- y4acTHe B JUCKYCCUSAX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/1aHUH;

- aCCUCTUPOBAHUE MPENOJABATENI0 B IPOBEACHUN 3aHATHH.

OTBet n0KeH OBITh apTYMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOXKHBIM, COJIEPKATh
CCBUIKU Ha UCTOYHUKHU.

Jloknansl M ONIIOHMPOBAHHUE JTOKJIAZOB IIPOBEPSIOT CTEIEHb BIAJCHUS TEOPETHUYECKUM
MaTEpUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOrOCTh PACCYKACHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX HA CEMMHApPCKOM 3aHSTHM, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00yYarOIMXCs M0 JUCHUIINHE (MOLYJII0)

CamocrosrenbHas paboTa CTyAE€HTOB — 3TO IPOLECC AaKTUBHOIO, LIEJIEHAIIPABICHHOIO
npUOOpETEeHNUs CTYyIEHTOM HOBBIX 3HAaHUM, yMEHUH 0e3 HEeNOCPEICTBEHHOI0 y4yacTusl Ipenoja-
BaTells, XapaKTEPU3YIOIIUICSI TPEAMETHOW HANpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yJIbTaToOB JIEATEIbHOCTH 00y4aroLIerocs.

[enu camocTosATENbHOM pabOTHI:

- CUCTEMAaTH3alMsl U 3aKPEIJICHUE NIOJYyUYEHHBIX TEOPETUUECKUX 3HAHUM M IPAKTUYECKUX
YMEHUH CTY/ICHTOB;

- yriy0JieHue U pacliipeHne TEOPEeTHUECKUX 3HaHU;

- (popMuUpOBaHUE YMEHHUN HCIIOJIb30BaTh HOPMATUBHYIO U CIPAaBOYHYIO JTOKYMEHTALUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEJIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYJE€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIbHOCTH MBILUIEHUS], TBOPYECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHE UCCIIEOBATENLCKUX YMEHUN U aKaJIeMUYECKUX HaBBIKOB.

CamocrodTenbHas paboTa MOXKET OCYIIECTBIATHCS MHIUBHUIYAIbHO WM TPYIIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHonorus opraHu3ay caMOCTOSTENIbHON paboThl CTYICHTOB BKJIIOYAET UCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbraToB BHEAyJUTOPHOW CaMOCTOSITENIbHOM pabOThl CTYJEHTOB MOXKET
IPOXOJUTH B MMCbMEHHOM, YCTHON MIIM CMEILIaHHOM (opme.

CTyneHThl JOJKHBI MOAXOAUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaXHEHIIeMy
CPEACTBY 3aKpeIJICHUS U Pa3BUTUS TEOPETUUECKUX 3HAHUH, BHIpAOOTKE €AMHCTBA B3IJIAJIOB Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOpETEHUS ONPEIeIEHHBIX HaBBIKOB U MCIIOJIb30BaHUs podec-
CHOHAJIbHOW JIMTEPATYPBHI.

9.5 Meroanueckne yKa3zaHus 11 00y4AIOIIMXCS 10 OCBOCHHMIO AU CHMIIIMHBI

[Ipu n3yueHnn TUCHUTITUHBI 00YJarOITUMCS 11e7IeCO00Pa3HO BHITIOIHSITH CIEIYIONINE pe-
KOMEHJIaIUH:

1. U3ydenne y4eOHON TUCITUTIIMHBI TIOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne n3ydeHus: Kakoro-mubo pasfena mo y4eOHUKY WM KOHCIIEKTHBIM MaTepHhaiaM
PEKOMEHYETCS TI0 MaMsATH BOCHPOU3BECTH OCHOBHBIE TEPMHHBI, ONIPEACICHUS, TIOHIATHUS pa3je-
Ja.

3. Oco0oe BHUMAHHE CIIEAYET yACIUTh BHIMOTHEHUIO OTYETOB IO MPAKTUICCKUM 3aHSATH-
SIM 1 UHJAUBHUIYJIbHBIM KOMILUIEKCHBIM 33/IaHUSIM Ha CAMOCTOSITENTLHYIO padoTy.
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4. Bcs TemaTuka BONPOCOB, U3Y4aeMbIX CaMOCTOSITENBHO, 3a7aeTcsa Ha JIEKIUAX Mperno-
naBatesieM. MM e aroTcs UCTOYHMKY (B IEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPUOJUYECKON
HAY4YHOU JTUTepaType) it 0oJiee AeTalbHOr0 MOHUMAHUSI BOIIPOCOB, O3BYYCHHBIX Ha JICKIUH.

[Tpu camocTosTENEHON POPAOOTKE Kypca 00ydaronIfecs JOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- MOBTOPUThH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHSITUM MaTepuai U JOINOJIHUTh
€ro C y4eTOM peKOMEHIOBaHHOM IO JJAHHOW TeMe JIUTepaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIIATH T€3UCHI, AaHHOTAIIUM U KOHCIIEKThI
Haubosee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIbHO BBINOIHATH 331aHUs, AaHAJIOTMYHBIE ITpeJIaraéMbIM Ha 3aHATHIX;

- HCII0JIb30BATh ISl CAMOIPOBEPKHU MaTepualibl (JOHIA OLIEHOUYHBIX CPEJCTB.

10 Onucanue MaTepUAIbHO-TEXHUYECKOI0 o0ecreyeHusi, He00X0AMMOro JIsl 0Cy-
1IeCTBJIeHHS 00Pa30BaTEJBLHOI0 NPoLecca Mo AUCUHUILINHE (MOIYJII0)

10.1 Y4eOHo-1a00paTopHOE 000pyAOBaHUE

Tabmuna 6 — [lepeuens o0opyaoBaHus 1ab0paTopun

Aynuropusi | HaumenoBanue ayau- | Mcnonb3yemoe 060pyaoBaHue
Topuu (J1abopaTopum)

431/1 JIaGoparopus oOmieit XuMHUECKas MOCy/1a, XUMAYECKHE PEaKTUBBI, U3-
XUMHHU MEpHTEIbHBIC H HAPEBATEIIbHBIC TPUOOPHI, KOM-TLIICKT
JIEMOHCTPAIIMOHHBIX [TAKATOB

10.2 TexHu4eckue u 31eKTPOHHbIE CPeACTBA 00yYeHUS

JlekuMoHHbIE 3aHATHSA.

AynuTopuM Ui JIEKIMOHHBIX 3aHSATHHA YKOMIUIEKTOBaHbI MEOENbI0 U TEXHHUYECKUMHU
cpeacTBaMu OOydYeHHs, CIyXallMMU JUIsl TpeAcTaBiieHus ydeOHoW wuHbopMmanuu OoJbIION
ayautopun  (Habopbl JIEMOHCTPALIMOHHOTO O0OpYJOBaHUS (IPOEKTOpP, SKpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HATJISAHBIE TOCOOUSI, TEMAaTUUECKHUE HILTIOCTPAIIUN ).

Jlna peanu3anyuy JUCUMILIMHBI TOATOTOBIIEHBI CIEAYIOIUE PE3CHTALlUN:
OcHOBHbIE IOHATHS U 3aKOHBI XUMUH

Crtpoenue BemecTna

OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaAKIIH
PacTBOpEI U IpyrHe TUCTIEPCHBIE CUCTEMBI
aﬂeKTpOXI/IMI/IIIeCKI/Ie IpOnECCChI

DJIeMEHTHI KaUueCTBEHHOT'O M KOJIUYECTBEHHOI'O aHaIn3a

N o a ~ w D e

BLICOKOMOHCKyJ'IﬂpHBIC COCIUMHCHUA

IIpakTHyeckne 3aHATHA.

Ayautopun JUisi IPaKTUYECKUX 3aHATHH YKOMIUIEKTOBAHbBI CHELMATU3UPOBAHHON Mebe-
JbI0 U TEXHUYECKUMU CpeJICTBAaMH 00yueHHs! (IPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHA.

Jns nabopaTOpHBIX 3aHATUN UcCHodb3yeTcs ayautopus Ne 431, ocHameHHas 000pyzHo-
BaHUEM, YKa3aHHBIM B Ta01. 6:

CamocrosiTeibHas padoTa.
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[TomereHust 17151 CaMOCTOSATEIBLHON PabOThI OCHAIICHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUCHHS K ceTH «HTepHeT» U JOCTYIOM K 3JIEKTPOHHOU MH(OPMAIMOHHO-
obpazoBarenbHol cpene KHATY:

- ypranbHbii 3a1 HTh KHAT'Y;

11 HNuvle cBeneHus

MeToauyeckue peKOMeHIAMHU M0 00y4eHH IO JIMI ¢ OTPAHMYEHHBIMH BO3MOKHO-
CTAAMM 310POBbS U MHBAJIHN/I0B

OcBoeHHE NUCHUIUIMHBI 00YyYalOIIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS
MOJKET OBITh OPraHM30BAHO KaK COBMECTHO C JPYTHMHU OOYYAIOIIUMUCS, TaK M B OTACITHHBIX
rpynnax. [Ipeanonaratorcst cenuaibHble YCIOBUS AJIs MOIy4YeHHs] 00pa30BaHUs 00yYaroIIMMHU-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/I0POBBSI.

[Ipodeccopcko-negarornyeckuii cocTaB 3HAKOMUTCSI C TCUXOJIO0T0-(DHU3HOIOTHYECKUMHU
0c0o0eHHOCTSIMHI 00YUaIOMIMXCSI UHBAIUAOB H JIAI[ C OrPAaHHYECHHBIMH BO3MOXKHOCTSIMH 3710PO-
Bbs, UHJIMBUYaJbHBIMU MPOTPAMMaMH peadMIUTaluy WHBATUAOB (Mpu Hanuuuu). [Ipu HeoO-
XOJMMOCTH OCYILECTBIISETCS JOMOJIHUTENbHAS MOAJIEpKKa MPenogaBaHusl ThIOTOPAMHU, CHXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIIUMHU MOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusiMu MunoOpuayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(beKCUBHBIE METOJIBI 00YUYEHUsI, TEXHOJIOTHH COIMOKYJIBTYPHOM peadbuiinTaluu ¢ 1eblo OKa3a-
HUS TIOMOIIIM B YCTAHOBIICHUU IMOJHOIICHHBIX MEXJIMYHOCTHBIX OTHOIIEHUN C JPYTUMHU CTYICH-
TaMH, CO3JJaHUN KOM(pOPTHOTO MCUXOJIOTHIECKOTO KIIMMaTa B CTyneH4ecKoi rpymre. [logdop u
pa3paboTKka yueOHBIX MAaTepUAIOB MPOU3BOJIATCS C YUYETOM MPEAOCTABICHHS MaTepualia B pas-
TUYHBIX (opMax: ayAualbHOW, BU3YaJIbHOM, C MCIIOJIB30BAHHEM CHEIHAIBHBIX TEXHUYECKUX
CPEICTB U HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocymiecTBisieTcsi ¢ MCHOIb30BaHUEM CPEICTB
o0ydeHus 0o0ILero M crenuaIbHOro Ha3HaueHus (MepPCOHATBHOTO U KOJUIEKTUBHOTO HCIOJNB30-
BaHus). MarepualbHO-TEXHUYECKOE 0OecleueHe MpeaycMaTpuBaeT MpUCIocoOieHue ayIuTo-
puii k Hyxzaam aun ¢ OB3.

®dopma npoBeACHUs aTTECTAllMK JIJISl CTYJEHTOB-MHBAJINI0B YCTAHABIMBAETCS C YUETOM
WHAUBUAYANbHBIX TIcuXoduzndeckux ocodeHHocreit. s crynentoB ¢ OB3 mpenycmarpuBaer-
csl 1OCTyIHas (hopMa MpeoCTaBIEHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TEUaTHOW WM DIEKTPOHHOM dopme (I JUI € HapyUIEHUSMH OMOPHO-
JIBUTATEJILHOTO ammapara);

- B TIeYaTHOW (popMe WM AJIEKTPOHHOU (hopMe ¢ yBEIMYEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (7151 JIULL C HAPYILIEHUSIMU CIIyXa, PeYH, 3pEHHUs);

- METOJIOM UYTEHHUSI ACCUCTEHTOM 3aIaHUs BCAYX (JIs1 JIUIL] C HAPYLIEHUSIMU 3PEHUSA ).

CryneHTaM ¢ MHBAIMIHOCTHIO YBEITUYHBACTCS BPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJi TakKUX CTYJIEHTOB MpeaycMaTpUBaeTCs JOCTymHasi popMma MpeaocTaB-
JIEHUs] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- TUCBMEHHO Ha Oymare Wiu HaOOpOM OTBETOB Ha KOMITbIOTEpE (IS JIUIl C HAPYIICHHUS-
MU CllyXa, peun);

- BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIL30BAHUEM YCIIYyT acCHCTEHTa (st
JIUI] C HapYUICHUSIMH OMTOPHO-/IBUTATENILHOTO aliapara);

- YCTHO (7151 JIUII C HAPYIICHUSIMHU 3PEHHSI, OMTIOPHO-IBUTATEIHLHOTO arapara).

[Ipu HeoOxoauMoOCTH 711 00YYArOIIMXCSl ¢ MHBAIMIHOCTBIO MPOLEAYypa OLIEHUBAHUS pe-
3yJIbTaTOB OOYYEHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITATOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IoAroTOBKH

12.03.04 buorexHuuyeckue CHUCTEMBI U TEX-
HOJIOTUH

Hanpasnennocts (npoduib) obpazoBaTenbHoil  MHkeHEepHOE 1710 B MEIUKO-OMOIOTHYECKON

IIPOrpamMMBl

IIPaKTHUKE

KBanudukanus BbITyCKHIKA

bakanasp

I'on Havana moaroToBku (1o yuyeOHomy 1iany) | 2021

®dopma o0yueHus

Ounas gopma

TexHonorus 00y4eHust TpamuuuonHas
Kypc Cemectp TpyroemMKoCTb, 3.€.
1 1 3

Bun npomexxyTo4HOU aTrTecTanuu

O6CCHC‘II/IB3.IOH_ICG noapa3acyiCHUC

3auéT

Kadenpa «XuMust 1 XUMAYECKHE TEXHOJIOTHI
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00yYeHHUS MO JUCUMUILIMHE (MOTYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH M i

Tabmuua 1 — KomnereHIMyu 1 MHIUKATOPBI UX JTOCTUKECHUS

Kox u HaumeHnoBaHue Komiie-
TEHIINHU

Nuaukatopel JOCTUXEHUS

IInanupyemslie pe3ysbTaTsl
00yuyeHMs 110 JUCLUIUINHE

Ob6memnpodeccnoHanbHbIC

OIIK-1 CnnocobeH NpUMEHSITh
€CTECTBEHHOHAYYHBIE U 00-
HIEWH)XCHEPHbIE 3HAHUS, Me-
TOJIbl MATEMaTHYECKOTO aHa-
J¥3a U MOJICIIMPOBAHMS B UH-
KCHEPHOU /IS TeIbHOCTH,
CBSI3aHHOM C pa3paboTKoii,
POEKTUPOBAHUEM, KOHCTPY-
UPOBAaHHEM, TEXHOJIOTUSAMHU
IPOU3BOICTBA U IKCILTyaTa-
UM OMOTEXHUYECKUX CUCTEM

OIIK-1.1 3naer pynnamen-
TaJIbHBIE 3aKOHBI TPUPOJIBI,
OCHOBHBIE (pr3HUECKHUe U Ma-
TEeMaTHYECKHE 3aKOHBI

OIIK-1.2 YMmeer npUMEHSTh
€CTEeCTBEHHOHAYYHBIC U 00-
HICWHXCHEPHBIC 3HAHUS JIJIS
pelIeHus 3a1a4 TeopeTuye-
CKOTO Y TIPUKJIATHOTO Xa-
pakrepa

OI1K-1.3 Binageer HaBbIKamMu
MIPUMEHEHHSI METO/IOB MaTe-
MaTHYECKOI0 aHaIn3a U MO-
JIENUPOBAHUS B MH)KEHEPHOM
eATEIbHOCTH, CBSI3aHHOM C
pa3paboTKoil, MPOEKTUPOBa-
HUEM, KOHCTPYHPOBAHHEM,
TEXHOJIOTHSIMH TPOU3BOJI-
CTBa W DKCIUTyaTalluu OMO-
TEXHHUYECKUX CUCTEM

3HaeT OCHOBHBIE 3aKOHBI U TI0-
HATHUS OOIICH XUMHUH, XUMHYe-
CKOM TEPMOJIMHAMUKYU U KUHE-
TUKH, IPOLIECCOB TUIPOJIN3a,
3JIEKTPOJIN3a, JIEKTPOXUMUYE-
CKOU KOPpPO3HUH.

Ymeer paboTaTh C nepuoguye-
CKOM CMCTEMON XUMHYECKHUX
anemenToB J.1. Meneneena;
Ta0IHIIEH paCTBOPUMOCTH KHC-
JIOT, OCHOBaHUM U COJIEH; pe-
1aTh PACYETHBIC U IKCIIEPH-
MEHTaJIbHBIC 33/1a91; aHATTU3H-
pOBaTh YpaBHEHHS POTEKAO-
X XUMHUYCCKUX pCaK-

1105058

Bnaneetr metoiamu aHaim3a
IIPOLIECCOB XUMUYECKOH TEP-
MOAMHaAMHUKHU, KHHCTUKU, THUI-
poJin3a, 3IEKTPOIIN3a.

Tab6muia 2 — [TacmopT dhoHIa OIEHOYHBIX CPEICTB

KonTtpoaunpyembie dopmupyemas HanmeHnoBanue
Iloka3aTenu oneH-
pa3naeJibl (TeMbl) KOMIIeTeHI M A OLIEHOYHOI'0 .
JAUCHHUILIMHBI cpeacTBa
1. OcCHOBHBIE TIOHATHA H OIlK-1 1. JlaGoparopHas | 1. Brimonnenue
3aKOHBI XUMUHU pabota Nel-7 1abopaTopHbIX  pa-

2. CrtpoeHue BeliecTBa
3. OcHOBHBIE 3aKOHO-
MEPHOCTH XUMHUECKUX DPeaK-
087071

4, PactBopel u gpyrue

2. [IpakTnueckas
pabota Nel-8
Konrponsnas padora

00T, HaIW4YHhe 3alu-
ceil B 1abopaTopHOM
JKypHajle,  YCTHBIU
OIIPOC 110 TeMe

2. Brmmonaenue
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AUCIICPCHBIC CUCTCMbIL

S. DNEKTPOXUMHUECKHE
TIPOIECCHI

6. DjeMEeHThl Ka4yeCTBCH-
HOI'O H  KOJHMYECTBEHHOI'O
aHajn3a

7. BricokoMoeKyIspHbIe
COCIMHECHUS

MPaKTUYECKUX 3a/1a-
HUM, HaIM4Yhe KOH-
CIIEKTa I10 TEME

3. Konrponbnas
pabota MPOBOIUTCS
B Yachl BHEAyIUTOP-
HOM paboTrel. OO0y-
yaromuecs IMoJayva-
0T  3aJaHus  JUIs
IIPOBEPKU  YCBOECHHUS
MIPOMJIEHHOIO0 Mare-
puana. OneHuBaercs
NPaBWIBHOCTh  pe-
HICHHUS.

2 MeroauyecKue MaTepuaJibl, ONpe/e/siioliue Mpoue1ypbl OLleHUBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yoiue npoiuecc popmupo-

BAHHUSA KOMIIeTeHIMIA

Meroanueckue Matepuaisl, ONPEACIIONINE ITPOLEIYyPbl OLICHUBAHUS 3HAHWUM, YMEHUU,
HaBBIKOB U (WJIM) OMBITA JIEATEILHOCTH, IPEACTABICHbI B BUJE TEXHOJIOIMUYECKON KapThl JUCLIH-

IUIMHBI (Tabsuna 3).

Tabauna 3 — TexHonoruueckas Kapra

HaumenoBanue
OLIEHOYHOI'0 CPeCTBA

Cpoku
BBINOJIHEHHS

M kana ouenu-
BaHUA

Kpurepun
OLICHUBAHUSA

1 cemectp

IIpomexyTouynas arrecranusi B popme 3auer ¢ OnEeHKOM

1. JlaGoparopHas paboTa

eKEeHEIEITBHO

10 6annoB * 7
pabot

Brimonaenue - 2
6amtoB/pabora,
oopmuenue
1a00paToOpHOTO
KypHama - 2
6amioB/pabora,
yCTHas 3almra
(o Bompocam) 6
6aioB.
OnenuBaercs
BJIaJICHHE MaTe-
pHuaioM, ero cu-
CTEMHOE OCBOE-
HHE, CIIOCO0-
HOCTh  TIpUMe-
HATh  HY)KHBIC
3HAHHS, HABBIKU
U yMEHHS TpHU
aHanM3e  Ipo-
OJICMHBIX CHTY-
alui.

2. [TpakTuyeckas padora

CXKCHECACIBHO

10 6amoB * 8
pabort

OneHuBaeTcs
BJIAICHUC MaTec-
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HaumenoBanue Cpoxu IIxkana ouenu- Kpurepun
OLIECHOYHOI0 CpPe/ICTBA BbINOJIHEHUS BaHUsl OlleHUBAHUS
pHUaioM, €ro cu-
CTEMHOE OCBOE-
HHE, CII0Cco0-
HOCTH  TIpUMe-
HSTh  HY)KHBIC
3HAHUS, HABBIKH
U yMEHUS TpHU
pelIeHNH TpaK-
TUYECKUX 3aja-
HHI. bannsl
YMEHBIIATCS
POTIOPIIHO-
HAJILHO TPOIICH-
Ty TPaBUIBHO-
CTH PCUICHHUSI.

3. KoHTpoisbHas padota 16 nenens 100 6amnor I[paBunbHOE
pelieHue 3aaad
(20 oan-
JIOB/3a/1a4a).
bainmer  ymeHs-
MIAIOTCS  TPO-
HOPIIMOHAIIEHO
NPOIICHTY  Tpa-
BUJIBHOCTH  pe-
IICHHUS.

HUTOTI'O: - 250 oGannos -
Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:
0 — 59 % OT MakcHMaJdbHO BO3MOXXHOH CYMMBI OalIOB — «HEYJOBJICTBOPUTEIHHOY
(HEZIOCTAaTOYHBIH YPOBEHB ISl IPOMEXYTOYHOW aTTECTAlNH 110 TUCIUILTHHE);
60 — 74 % oT MakCHUMaJbHO BO3MOYKHOW CyMMBI OaJIJIOB — «Yy/JOBJIETBOPUTEIHHOY
(moporoBbIi (MUHUMAIBHBIN) YPOBEHb);
75 — 89 % OoT MakCHUMaJIbHO BO3MOXHOW CyMMBbI OAJJIOB — «XOPOLIO» (CPEAHUM YPOBEHB);
90 — 100 % oT MakcMMaIbHO BO3MOKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHIA (MaKCH-
MaJIbHbBIN) YPOBEHB)

3 TunoBble KOHTPOJbHBIE 32JJaHUS UJIM HHbIE MATePUAJIbl, HEOOX0AMMbIe ISl
OLICHKM 3HAHUI, YMEHHM i, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPAKTePU3yIolIue
npouecc (opMHUPOBAHUA KOMIIETEHIIUI B X0/1e 0CBOCHUS 00pa30BaTeIbLHON NPOrPaAMMBbI

3.1 3aganus 1Js1 TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH

KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJMYECTBO BEIIECTBA IKBUBAJICHTA U MOJISIPHYIO MacCy SKBHBAJIEHTOB (hoc-
dopa, kucioposa u 6poma B coenuHeHusix PHs, H.O, HBr.

2. Hamumure 35eKTpoHHBIE (HOPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOMEpamMHu 9 u
28. IlokaxuTe pacnpenesieHUue 3JEMEHTOB 3THUX aTOMOB IO KBAHTOBBIM sueiikam. K kakomy
AIIEKTPOHHOMY CEMENUCTBY OTHOCHUTCS KaXKIbI U3 ATUX JIEMEHTOB?
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3. Ucxons w3 MOJoKEHUs TepMaHusl U TEXHEIUs B MEPUOJUYECKON CHCTEME, COCTaBbTE
dbopMyIIbI METa- U OPTOTEPMAaHHUEBON KHUCIIOT, ¥ OKCHJA TEXHEIUs, OTBEYAIOIINE WX BBICIICH
creneHu okucieHus. M3oopasure GopMysibl 3TUX COCTUHEHHH TpadUuecKH.

4. BBIYMCIIUTE KOJIMYECTBO TEIUIOThI, KOTOPOE BBIACIUTCA MpU BOoccTaHoBieHUH Fe203 me-
TaJUTMYECKUM ATFOMUHUEM, eCiTi Obu1o mosrydeHo 335,1 1 xenesa.

5. Beruucaure L\GZUQS CIENYIOIIUX PEaKIA:

A) 2NaF) + Clyry = 2NaCl) + Far

0)PbO2) + 2Zn() = Pb) + 2Zn0Ox)

MO>HO JTi TIOTy4uTh (GTOP M0 peakuuu (a) u BoccranoBuTh PHO2 riuaKOM 110 peakiiuu (0).

6. OxucneHue cepbl U €€ TMOKCUAA TPOTEKAET 110 YPaBHEHUSAM:

a) S + O2 = SO2(n;

0) 2S02() + O2 = 2S03(y).

Kak M3MEHUTCSI CKOPOCTh 3TUX PEAKIIHA, €CII 00BEMBI KaX/I0H M3 CHCTEM YMEHBIIIUTh B Ye-
ThIpe paza?

7. BbIuuCIUTE MOJIAPHYIO KOHIICHTPAIIUIO U MOJISIPHYIO KOHIICHTpalnio dKBUBaieHTa 20%-
HOTO PacTBOPA XJIOPU/A KaIbIUs MIIOTHOCTRIO 1,178 r/em®.

8. CocraBbTe HOHHO-MOJICKYJISIPHOE U MOJICKYJISIPHOE YPaBHEHUS TUAPOIIN3a, TIPOUCXOISIIE-
ro npu cmemmuBanuu pactBopoB KoS u CrClz. Kaxxnas u3 B3sThIX coelt ruiponusyercs: HeoOpa-
THUMO JI0 KOHIIAa C 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS M KUCIIOTHI.

Bapuant Ne2

1. Peakiuu BBIpaKarOTCsl CXEMaMHU:

P+HIO3 + H20 = H3PO4 + HI
H2S + Cl2 + H20 = H2SO4 + HCI

CocTaBbTe 2JEKTpPOHHBIE ypaBHEHUs. PaccraBbTe KOA(h(UIIMEHTH B YpaBHEHUSIX PEAKIIHil.
JITst KaXKJTOM peakiuy YKaXKHUTE, KAaKOE BEIIECTBO SBJISICTCS OKHCIUTENIEM, KaKO€ — BOCCTaHOBH-
TeJeM; KaKoe BEIIECTBO OKUCISIETCS, KAKOE — BOCCTaHABIIMBAETCS.

2. VYBEIHUYUTCS, YMCHBIIIUTCSA WJIH OCTaHETCs 0€3 M3MEHEHHWs Macca ITUHKOBOW IUIACTUHKH
IpU B3auMojIeicTBUH ee ¢ pacTtBopamu: a) CuSOs; 6) MgSOas; B) Pb(NO3)2? ITouemy? CocTaBb-
T€ DJIEKTPOHHBIE i MOJICKYJISIPHBIC YPABHEHHS COOTBETCTBYIOIIUX PEAKITUH.

3. CocTaBbTe cXeMy TaJlbBAHUYECKOTO JIEMEHTA, B OCHOBE KOTOPOTO JICKHUT PEaKIus, Mpo-
TEKAaroIas 0 YPAaBHCHUIO

Ni + Pb(NO3)2 = Ni(NO3), + Pb

Hamummre 3neKTpOHHBIC YPaBHEHHSI aHOIHOTO M KaTOIHOTO TporieccoB. Beraucmure 3/(C
31oro 3nemMenTa, eciu [Ni2*] = 0,01 mons/i, [Pb?*] = 0,0001 mons/1. OteT: 0,064 B.

4. Kakue comu 0OyCIIaBIMBAIOT YKECTKOCTh NPUPOIHOW BOIBI? Kakyro >KECTKOCTh BOJIBI
HA3BIBAIOT KapOOHATHOM, HekapOoHaTHONW? Kak MOXXHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HY0 XKEeCTKOCTh? Hanummre ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIMM.

5. TlomumepoM Kakoro HEMpPEeIeNbHOTO YIJIEBOJOPOJA SBJSETCS HATYypadbHBIA Kaydyk?
Hamummre cTpykTypHYIO (hOpMYITy 3TOTO yriieBoopoaa. Kak Ha3bIBatOT MpoIIece MPEeBpaICHIS
Kaydyka B pe3uHy? UeM Mo CTPOCHHUIO U CBOMCTBAM pa3iMyaloTcs KaydyK U pe3uHa?

Bapuant 3
1. BoccranoBnenne 0HOTO U3 OKCHIOB XKeJle3a UAET IO CXeMe:
Fe3Ou4w) + Siw) — Few) + SiOz). Bo3aMokeH nu 3TOT mpoliece npu CTaHAApTHBIX yclnoBusax? OT-
BET MOATBEPIUTH PACUETOM.

A H%egs, kJ[>x/MOITH S%os, JIk/MOIB
FesOu -1117,7 151,46
Siw - 18,82
Few - 27
SiO2w -859,4 40
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1)  -601,1:2)  712,8; 3)  -599,73; 4)  -7772.8.

2. [Tpu cmemmBaHuu 2 MOJIb BelecTBa A ¢ 2 MOJIb BeliecTBa B B HeKoTopoM 0oObemMe K MO-

. —>
MEHTY HACTyIUICHHS paBHOBecHsl B oOpatumoint cucteme 2A + 2B €— 4] oGpazoBanock 1,6
MoJib BenlecTBa /. Uemy paBHa KoHcTaHTa paBHOBeCcHs? OTBET OATBEPAUTH PACUETOM.

1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.

3. Kakoii 06bem rasza Beigenutcsi, eciud k 400 mu pacrBopa LIOH, tutp xotoporo pasen
0,0024 r/mn 6buta nobasieHa coib (NH4)2COs. OTBeT MOATBEPANTH PaCcUETOM.

1) 12,67, 2) 0,96m; 3) 21,5m; 4) 0,8967.

4. 'uaponn3y moaBeprarTcs Cou

1. ZnCly; 2. Cs2CO0s3; 3. FeBrs; 4. CaBra.

94 HBr = 0.899; 04 H.CO3 = 0.0017; 94 Ca(OH). =0.78.

Vkazartb HpaBI/IHbHHﬁ OTBCT YpAaBHCHHUA PCAKIUU ' POJIN3a.

1) ZnClz + H20 — ZnOHCI + HCI pH =7;
2) Cs2C03 + H20 — CsOH + H.CO3  pH > 7,
3) FeBrz + H O — FeOHBr; + HBr  pH< 7,
4) CaBr; + H,O — CaOHBr + HBr  pH>7.

5. Uemy paBHA SKBHBAJICHTHASI Macca Cepbl B COCTMHCHUSX
1. Na>SOs; 2. Cr(S0s)3; 3. (NHa)2S; 4, H>S.
1) 16; 2) 5,3; 3) 8; 4) 8.

OTBeT NOATBEPIUTH PACUETOM.
Bapmuanr 4

1. Nmeerca I'D Sn - 10°° r-wow/n Sn*2 // [H*] = 102 r-non/n /Hz, Pt
Uewmy paBna Benmmunna 2J1C TaKOFCT anemeHTa? OTBET MOATBEPIUTH PACUECTOM.

1) 0,1105B; 2) 0,169B,; 3) 0,405B; 4) 0,287B.
2. VYka3zarh MpaBUIBHBIN OTBET IS MPOIIECCOB HA AJIEKTpoaax mpu padore ['D u3 Bompoca
Ne 1

1) SnA(-):Sn+2-2é — Sn*
Pt Hy K (+) : 2Ho0 + 2 € —> H + 201"

2) SnA(-):SnO-Zé — Sn*?
Pt,HzK(+):2H++2é — H»

3)  PLHA(-):2H0-4€ — 0, + 4H"
SnK(+):Sn+2+2é — Sn

4) Pt HA(-):2H"+2 € — H>
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SnK(+):Sn-2€ — Sn*?

3. [Touemy aTmocdepHast KOppo3us SABJISAETCS IEKTPOXUMUUYECKONW KOPpO3uel MeTaioB?
1) Tak kak MeTai KoHTakTupyeT ¢ napamu HoO Bo3ayxa;

2) Tak kak MeTayu1 KOHTAKTUPYET C KUCIOPOIOM BO3yXa;

3) Tak kak MeTa/myl KOHTaKTHUPYET C AJIEKTPOJUTOM OOpa30BaHHBIM IMPHU B3aUMOJEHCTBUU
YIJIEKHUCIIOTO ra3a ¢ BJIarou;

4) Tax Kak MeTas1 KOHTAKTUPYET C OKUCIUTENEM U IEKTPOIUTOM.

4. W3znenue u3 Ti ¢ 3aKIeNKoi M3 MaCCMBUPOBAHHOW CTalld, HAXOAUTCS B MOPCKOH BOJIE.

ETi*2mi = +0,10B; Ere™%/re = +0,17B. YKa3aTh MpaBHIbHBIHA OTBET 3IEKTPOHBIX TIPOIIECCOB.
1) TiA(-):Ti—>Ti+2+2é
FeK(+):Oz+4é + 2H,0 — 40H"
) TiAM):TioTi?+2e
FeK(+):2H"+2 é — H>
3) FeA(-):Fe—»Fe+2+2é
Ti K(+)202+4é + 2H,0 — 40H"
4) FeA(-):Fe—»Fe+2+2é
Ti K(+):2H++2é — H2
S. N3znenue u3 Ti ¢ 3aKJeNKoi U3 MacCHBUPOBAHHOW CTaiu, Haxomutcs B pactBope LiCl.
Eti*?mi = -1,63B; Ere2/re = -0,35B. Yka3aTh NpaBUIBHBIH OTBET YMEKTPOIHBIX TPOIECCOB.
) TiAQ):TioTi?+2€
FeK(+):2H"+2 é — H>
2) TiA(-):Ti—»Ti+2+2é
FeK(+):Oz+4é + 2H,0 — 40H"
3) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — H»
4) FeA(-):Fe—»Fe+2+2é
Ti K(+):Oz+4é +2H,0 — 40H"

6. B kakoii cpejie BbIrOJHEE UCTIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Bompocst 4, 5)
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1) B mopckoii, Tak kak 9JIC meHblue.

2) B pactBope LiCl, tak kak D/IC meHbIIe.

3) B mopckoit, Tak kak 9/IC umeet OonbIiee 3HaYCHUE.

4) B pactBope LiCl, tak kak 3/IC umeeT Goibliiee 3HaUCHHUE.

OTBeT MMOoATBCPAUTEC PCIICHUCM.

7. PaccraButh K03()pUIIEHTH METOIOM AIIEKTPOHHOTO OanaHca:
K2Cr,07 + HCl — KCI + CrClz + Cl; + H20. Yka3ars cymmapHoe 3HaueHHe K03 duinrenTa ais
IIPaBOM YaCTHU:

1) 84; 2) 15; 3) 14, 4) 42.

OTBeT MOATBEPANUTH PEILICHUEM.

8. Vka3aTh NpaBUIbHBIA OTBET M3 oxucmnrens U3 BoIpoca Ne 6 (0TBET MOATBEPAUTH PELICHU-
eM)

1) 147 2)  355; 3 17,75 4 49,



