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1 BBenenue

Pabouas nporpamma u (HOHJI OLICHOUHBIX CPEJCTB AUCHUIUIMHBI « XMMHUS» COCTABIICHBI B
COOTBETCTBUM C TpeOOBaHUAMHU (eAepabHOIO IrOCYJapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAAp-
Ta, YTBEp)KJICHHOT0 pukazoM MunoOpHayku Poccuiickoit @enepannu N 481 ot 31 mas 2017 r.,
U OCHOBHOH NpodeccuoHanbHOM 00pa3oBaTeabHON MporpaMmsel noaArotoBku «IIpomslinuieHHOe
U TPAXKJIAHCKOE CTPOUTEILCTBOY MO HamnpasieHuIo noaArotoBku «08.03.01 CtpoutenbecTBoy.

3amaun
[LUTHHBI

Haxoaute onTUMasibHBIE YCIOBUS IS IPOTEKAHNUS XUMHYECKUX MIPOLIec-
COB; ONKCHIBATH XMMHU3M OCHOBHBIX XUMHUYECKHX ITPOLIECCOB; OBIAICTh
npueMaM U MCTOJUKAMU PCUICHU A KOHKPCTHBIX 3ala4 U3 PA3JIMYHBIX Pa3-
J€TI0B XUMHH; BBISBIATH B3aUMOCBS3U MEXY OTJCIbHBIMA XUMHYECKHUMHU
HpolLecCaMHu.

AUCIu-

Texnuka Ge30macHOCTH, OXpaHa Tpya

OcCHOBHBbIE OHATHUSA U 3aKOHBI XUMHUH

CrpoeHue BemiecTsa

OcHOBHbIE 32aKOHOMEPHOCTH MTPOTEKAHUS XUMUUECKUX PEAKIIUM,
PactBOpBI M Ipyrue AUCIEpPCHBIE CUCTEMBI
DAEKTPOXUMHUECKHUE TPOLECCHI

ONEeMEHTBI KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHAJIN3a
BrIcOKOMONIEKYIISIpHBIE COETMHEHUS

IIpomexxyrounas arrecranus

OCHOBHBIE pa3zjie-
Jbl / TEMBbl JHC-
LUTUIUHBI

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yYeHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUS KOMIICTeHIH I

[Ipouecc n3ydeHHs] AUCUMILIMHBI «XUMUS» HANpaBlieH Ha (OPMUPOBAHUE CIENYIOIINX
kommnereHMii B coorBeTcTBUU ¢ @I'OC BO 1 ocHOBHOH 00pa3zoBaTenbHOM IMporpaMMoil (Tad-
muna 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W MHAUKATOPBI UX JOCTUKCHU

Nuaukaropel 1ocTHXeE-
HUS

[1nanupyemsble pe3yiabTaThl 00yye-
HUS 110 TUCLUILIMHE

Ko 1 HaumMeHOBaHUE KOM-
HEeTEHIINHN

Ob6menpodeccnoHanbHbIe

3HaeT OCHOBHEIE 3aKOHBI U ITOHATHUS
oOmmelt XUMUU, XUMUYECKOU TEPMO-

OIIK-1.1 3naet pynna-
MEHTaJIbHBIC 3aKOHBI

OIIK-1 Cnocoben periath
3a1auu mpodecCuoHaTbHON

ACATCIIBHOCTH HA OCHOBEC HC-
MMOJIb30BAHUA TCOPETUICCKUX
N MPAKTUYCCKHUX OCHOB €CTC-
CTBCHHBIX U TCXHHYCCKHUX
HAyK, a TaKKC MaTéMaTu4c-

CKOT'O arrmapara

HPUPOIBI, OCHOBHBIE (U-
3U4YecKHe U MaTeMaTuye-
CKHE 3aKOHBI

OIIK-1.2 Ymeer npume-
HATH (pU3HYe-CKUe 3aK0-
HBI ¥ MaTeMaTHIECKHE
METOBI JUTSI PeLICHUS
3aJ1a4 TEOPETUUYECKOIr0 U
NPUKIIAJHOTO XapakTepa
OIIK-1.3 Brnaneet HaBEI-
KaMU IPUMEHEHUS 3Ha-

JTUHAMUKU U KHHETHKH, IPOILIECCOB
TUAPONIN3a, 3JEKTPOJIN3a, 3JIEKTPO-
XAMHYECKON KOPPO3HH.

YMmeer paboTarh ¢ MEpUOAUYECKOM
CHUCTEMON XUMHUYECKHX DJIEMEHTOB
J.1A. MenneneeBa; Tabnuieir pac-
TBOPUMOCTH KHUCJIOT, OCHOBAaHHHI H
COJIEH; pelllaTh pacyeTHbIE U JKCIIe-
pUMEHTAIBHBIE 3aJla4uM;, aHATU3UPO-
BaTh YpaBHEHHS IMPOTEKAIOIIUX XH-
MHYECKHUX PEAKLUM.




HUH pu3uKK U MaTtema- Binageer meromamMu a”anmsa Ipo-

TUKH IIPY PELLICHNUN LIECCOB XMMHUYECKON TEPMOIAVHAMM-

IIPAaKTHUYECKUX 3a/1a4 KM, KHHETUKH, THAPOJIN3A, DIEKTPO-
u3a.

3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Hucuunnnna «XuMusi» udydaercsa Ha 1 kypcee, 1 cemectpe.

JucuumiuHa BXOAUT B cocTtaB Oioka 1 «Jluctuminabel (MOIyNN)» U OTHOCUTCS K 0a30-
BOM YacCTH.

3HaHMs, YMEHHUS U HAaBBIKH, CHOPMHUPOBAHHBIC MPU M3YUYCHUU NUCIUTUTMHBI «XUMUS,
OyayT BOCTpeOOBaHbI MPU M3YYEHHUH IMOCIEAYIOMUX TucHUIuinH: «DPusukay, «TeopeTrueckas
MexaHuKkay, «Teopusi BEpOATHOCTEH M MaTeMaThuyeckas cTaTucTtukay, «COonmpoTHUBIICHUE MaTe-
puanoB», «CTpoUTEIbHAS MEXAHUKA.

JucnumimHa «XUMUs» B paMKax BOCIUTATEILHOW pabOThI HampapiieHa Ha (hOpPMHUPOBa-
HUE y 00y4aroIUXCsl aKTUBHON TPayKJaHCKOM MO3UIINH, YBaXKEHUS K IpaBaM U cBOOOJIaM 4eino-
BEKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCIIMTAHHE YYBCTBA OTBETCTBEHHOCTU WJIU YMEHHS
apryMEeHTHUPOBaTh, CAMOCTOSITEIBHO MBICIUTh, Pa3BUBAET TBOPYECTBO, MPO(hecCHOHATLHBIC
YMEHUSI WA TBOPYECKU PA3BUTOMN JUYHOCTH, CUCTEMbBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH
3a BBIMIOJTHEHUE Y4€OHO-TIPOU3BOICTBEHHBIX 3aJaHUH U T.J1.

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4ecTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4alomuxcs ¢ npenoaasa-
TesieM (110 BH/IaM Y4eOHBbIX 3aHAATHIT) M HA CAMOCTOAATEJIbHYI0 padoTy 00y4aromuxcs

O61mmas Tpya0eMKOCTh (00beM) IUCHUILINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenrie oobeMa JUCHMILIMHBL (MOAYJISA) MO BUAAM Y4e€OHBIX 3aHATUHN IpeCcTaB-
JIEHO B Tabiuiie 2.

Tabmuua 2 — O6beM AUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO011ast TPYA0EMKOCTh AUCHUIITUHBI 108

KontakTHas aynuropHasi padora oyqawiuxcs ¢ npemnoaasaresiem (mo | 18
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JeKIHMOHHOr0 TUNA (JIEKIMU U WHBbIE yuyeOHble 3aHATHA, Npeny- | 4
CMaTpHUBAIOIIME MPEUMYIIECTBEHHYIO Mepeaady yueOHoil uHpopmanuu me-
JarOTH4eCKUMHU pabOTHUKAMM)

3aHSITHSI CEMHHAPCKOI0 TUMA (CEMUHApHI, TPAKTHUYECKUE 3aHATHS, Tpak- | 14
TUKYMBI, TAOOpaTOpHBIE paOdOTHI, KOJUIOKBUYMBI U MHBIC AaHAJIIOTHYHBIE 3a-
HATHS)

CamocrosiTe/ibHasi padoTa 00y4aomMXcsa U KOHTaKTHas padora, Bmo- | 90
qarolas TPYIINOBbIE KOHCYIbTAIlMH, MHIUBUAYaJbHYIO paboTy oOyuaro-
HIMXCSl C TMPEToAaBaTeNsIMA (B TOM YHWCIIE WHIUBUAYyAJIbHBIE KOHCYJIbTa-




IIH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON

cpele By3a

[TpomexyTouHas arrectanus o0yJaromuxcs — 3auéT 0

5 Conepxanue quCUUIIA

HbI (MOIYJIs1), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesiam)

C YKa3aHUEM OTBCACHHOI'O HA HUX KOJINYECTBA aKAAEMUYIECCKHUX YaCOB U BUA0B yqeﬁnoifl

padoThI

Tabmuna 3 — CTpykTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

HaumenoBanwue pa3nenoB, TeM 1 | Buabl yaeOHO# paOOThI, BKIIFOYAst CAMOCTOSITEIILHYIO pabo-
coJiep)KaHuE MaTepuaa Ty 00yUYaIOMIUXCS U TPYIOEMKOCTb (B Yacax)
KonTaktHas padora mpemnogasarens ¢ ooydatomu- | CPC
MUCSI
Jlekumu | Cemunapckue (npak- | JlabopaTopHbie
TUYCCKHUC 3aHATHSI) 3aHSITHS
Texnnka 6e30MaCHOCTH, OXpaHa TPyaa
Texnuka 6e30MaCHOCTH, OXpaHa 2
TpyAa
OCHOBHbBIE MOHATHS U 32AKOHBI XUMHUH
OcCHOBHBIE IOHATHS M 3AKOHBI 2 4 12
XHUMHH
Ctpoenne BemecTBa
CrtpoeHue BemecTna 0 16
OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHU-YECKUX peaKkIuii
OcCHOBHBIC 3aKOHOMEPHOCTH 2 16
NMPOTEKAHUSI XUHMHYECKHX pe-
aKnuii
PacTBOpBI ¥ Apyrue IUCNepPCHbIE CHCTEMBI
PacTBOpBI U Apyrue qucnepc- 2 2 12
HbI€ CHCTEMBbI
DJIEKTPOXUMHUYECKHE MPOIECChHI
DJIEKTPOXUMHYECKHE MPOIEeCChI 2 2 10
DJIeMeHThI Ka4eCTBEHHOT0 M KOJIMYECTBEHHOT0 aHAIH3a
DJIeMEeHThI KA4eCTBEHHOI0 U 2 10
KOJIMYECTBEHHOT0 aHAJIHM3a

BbicokomoiekyasipHbIe COeJUHEHHS




Bbicokomo1eKy IsIpHBIE COEAU- 0 12
HeHHUsl

HpOMe)KyTO'lHaﬂ aTrecranmusa

HUTOI'O no xucuuminne 4 10 4 90

6 BHeayauTopHasi caMOCTOSITeJIbHASI Pa00Ta 00yYAKOIIMXCS 10 AU CHUIINHE (MOY-
J110)

[Tpu mnaHupoOBaHUM CaMOCTOSITEIBHONW PabOTHI CTYIACHTY PEKOMEHIYETCSl PYKOBOACTBO-
BaThCS CIIEIYIOIIUM pacIIpe/Ie]ICHHEM YacOB Ha CAaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeAcICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOSITETbHOI padoThI KoumnyecTBo yacoB
W3y4eHne TeOpETHICCKUX Pa3AesIOB TUCITUTUITHHBI 50
BeimosniHeHre oT4era M MOAroTOBKA K 3amuTe j1al.pad. 4
BrImoTHEHNE | IMOATOTOBKA K KOHTPOJLHOM padoTe 36

7 OueHoYHbIE CPeCTBA JI NPOBEAeHHs TEKYIEro KOHTPOJISI M IPOMEKYTOYHOMI
arTecTauMy 00y4aroMXCcs M0 JMCUMILINHE (MOTYJIIO0)

q)OHI[ OLCHOYHLIX CPCACTB JIA MPOBCACHHUA TCKYLIECTO KOHTPOJISA YCIICBAEMOCTHU U ITPO-
MEXYTOUHOM aTTecTanuu npeacrasieH B [Ipunoxennn 1.

IToHBIA KOMIIJIEKT KOHTPOJIbHBIX 33}13HI/II>1 WM WHBIX MaTCpruajioB, HGO6XOI[I/IMI)IX JIIA
OLIEHUBAHMI PE3y/IbTAaTOB O0YUYEHUs MO JUCLUILIMHE (MOAYII0), IPAKTUKE XPaHUTCS Ha Kade-
pe-pazpaboTurke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE o0ecnieyeHne TUCIUIIIMHBI (MOIYJIs1)

8.1 OcHoBHas1 1uTEeparypa

1 Axwmeros, H.C. OGmas u Heoprauuyeckast Xumus : yueOoHuk i By3oB / H. C. Axme-
TOB. - 5-¢ u3M., uchp., 4-¢ u3n., ucnp. - M.: Beicimas mkoma: Axagemus, 2003; 2001; 1998. -
744c.

2 T'muaka, HJIL. O6mas xumus : yueOHuk Ui By3oB / H. JI. I'muaka; mom pen.
B.A.IlonkoBa, A.B.ba6koBa. - 18 -e uzn., nepepad. u gom., 17-e uza., nepepad. u jom. - M.:
FOpaiir, 2011. - 886¢.

3 I'munka, H.JI. 3apgaun u ynpaxsaenus no o6mei xumuu / H.JL. I'munka. —u3n.
crep.- M.: KnoPyc, 2011. — 240c.

4  ®ponos, B.B. Xumus : yuebnoe nocodue ans By3os / B. B. ®ponos. - 3-e u3z., ne-
pepad. u gor. - M.: Beiciias mikomna, 1986. - 543c.

5 Endumos, B. 1. OcHoBbI 0011e# xumuu : yauedHoe nnocodue / B. U. Enpumos. — 2-¢
3. — Mocksa : UTHOPA-M, 2019. — 256 c. — (Bsicmiee oopa3oBanue: bakamaspuar). - ISBN
978-5-16-010066-1. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/915097 (xara oopamenwus: 15.06.2021). — Pexxum mocryma:
10 TIOJIITHCKE.

6 Bocrtpukora, H. M. Xumus : yae6noe nocobue / H. M. Boctpukosa, . B. Kozeny6o-
Ba, I'. A. Koponesa. - KpacHosipck : Cub. denep. yn-t, 2020. - 226 c. - ISBN 978-5-7638-4420-




7

7. - Tekcr : anextpoHHbIi. - URL: https://znanium.com/catalog/product/1819361 (mata obGparie-
aus: 15.06.2021). — Peskum ocTyma: mo moImucKe.

8.2 /lonosiHuTEILHAS JIUTEPATYPaA

1 Koposun, H.B. O0mas xumus : yaeOHUK 1t cTyneHToB By30B / H. B. KopoBuH. - 9-¢
u31I., nepepad. - M.: Beicmas mkomna, 2007; 2004; 2000; 1998. - 557¢.

2 VYrai, S.A. OOGmias u HeopraHu4yeckass XUMHusl : yueOHUK s By30B / S. A. Yrail. - 4-¢
u3J., cTep. - M.: Beicmias mikona, 2004; 2002; 2000; 1997. - 528c.

8.3 MeToauuyecKue YKa3aHusA NJd CTYACHTOB 110 OCBOCHUIO TUCIHUIIJINHBI

1. 3akoH 3kBUBaneHTOB: Mertoanueckue ykazanus /Coct. B.B. Ca3zonoB. KoMcoMOIbCK-
Ha-Amype: Komcomonbckuii-na-Amype roc. Texs. yH-T, 2002. — 8 c.

2. Kommnekcusle coennnenns: Metogmueckue ykazanus /Coct. B.B. Tenem. — Komco-
Mmoibck-Ha-Amype: 'OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKOpOCTh XUMHUECKUX PEaKIHii. XUMHUUECKOE PaBHOBECHE.. METOANYECKHE YKAa3aHUS
K J1abopatopHoii padote o Kypcy «O0mas u Heopranudeckas xumus» / coct. : H./l. Hazapenko.
— Komcomonsck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanmus: MeToaMyecKue yka3aHus K JaboparopHoil pabore mo Kypcy «OOmas Xu-
musi» / coct. H.J[. Hazapenko. — Komcomonbck-Ha-Amype : @T'BOY BIIO «KHAI'TY», 2015. —
8c.

5. PacTBOpSI : MeTOIMYECKHE YKa3aHUsI K BBIIIOJHEHUIO Ja0OpaTOpHOI paboThl IO Kypcy
«O6mas xumus» / coct. H.JI. Hazapenko. — Komcomomnbsck-Ha-Amype: ®I'BOY BIIO
«KHAI'TY», 2015, 7 c.

6. XecTtrkocTh BOaBI: MeToIMYeCKHe YKa3aHUS K JTaOOpaTopHOW padboTe mo oOmiei Xu-
mun/ Coct. U.W. 3onotapes. — Komcomonbck-Ha-Amype: TOYBIIO «KHAT'TY», 2004. - 7 c.

7. DNEKTPOIUTHUYECKAs JUCCOIMAIINS: METOIMYECKHUE YKA3aHUs K JTJaOopaTOpHOH paboTe
no kypcy «OO01mas u Heopranudeckas xumus» / coct. : B.B. Tenemr — Komcomonbck-Ha-Amype:
DI'BOY BIIO «KHAI'TY», 2015. -9 c.

8. I'maponu3 coneii: Meroanueckue ykazanus /Coct. H.B. Pemusosa, H.Jl. Hazapenko.
Komcomonbck-na-Amype: TOYBIIO «KuHAI'TY», 2008. — 17 c.

9. OKuCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU: METOJNYECKHE yKa3aHHs K BBIIOJIHE-
HUIO JabopaTopHOil paboThl 1o Kypcy «Obmas xumus» / coct. .M. 3onorapes, H.JI. Hazapen-
ko — Komcomonsck-Ha-Amype : ®I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DrnexTpoxummueckas Koppo3usi MetamuioB: Meronuueckue ykazanus / Coct. U.U.
3onorapeB. - Komcomonbck-Ha-AMype: KoMcomonbcknii-Ha-AMype roCyAapCTBEHHBIH TEXHH-
yecknil yausepcurer, 2008. - 12 c.

11. Dnexrponusz: Metoguueckue ykazanus /Coct. .M. 3onotape. — Komcomobck-Ha-
Amype: TOYBIIO «KHAT'TY», 2003. - 10 c.

12. p — >neMeHThl: METOJMUYECKUE YKa3aHUS K BBINOJIHEHHUIO JIAOOPATOPHOU PabOTHI 1O
Kypcy «Oo0mas u Heopranudeckast xumus» / coct. T.A. Kynukoa. — Komcomonbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2016. — 10 c.

13. d — syeMeHTBI: METOJMYECKUE YKAa3aHUsl K BBIMOJHEHHUIO Ja0OpaTOPHBIX paboT Mo
Kypcy «Ob6mas u Heopranudeckas xumus» / coct. T.A. Kynukoa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «KHAI'TY», 2011. - 12 c.

14. Opranuyeckue NOJIMMEPHI: METOJUYECKUE YKA3aHUS K BBIMOJIHEHUIO Ta0OpaTOPHBIX
pabot o kypcy «Obmas xumus» / coct. ["'M. PemuzoB. — Komcomonbck-Ha-Amype : ®I'bOY
BIIO «KHAI'TY», 2004. — 11 c.

VKazaHHble ~ METOAMYECKME  MaTepualbl  TakKe  pa3MELIeHbl 1[0 ajpecy:
https://knastu.ru/students/nu4nbIil KaOUHET.



8.4 CoBpemenHble npogeccuoHAIbLHbIE 0a3bl TAHHBIX U MH(OPMAMOHHBIE CIIPa-
BOYHbIE CHCTEMBbI, MCNOJIb3yeMble MPH OCYIIeCTBJICHHH 00pa30BaTeIbHOIO Mpoiecca o
AUCHUILINHE

1. Krugosvet.ru/enc/himiya: Hayunas snekTponnas oubiuoreka: cait. — Mocksa, 2000 - . —
URL: https://www.krugosvet.ru/enc/himiya (nara oopamenus 13.06.2021). — Pexxum 1o-
cTymna: CBOOOHBIM.
http://www.newlibrary.ru/genre/nauka/himija/neorganicheskaja_himija/

3. http://www.viniti.ru/products/viniti-database)

N

8.5 Ilepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHON ceTn «UHTEp-
HeT», He00XOAMMBIX /IJIsl OCBOCHUS TUCHMILINHBI (MOYJIs1)

1. eLIBRARY.RU: Hayunas anekrponnasi Oubnmoreka: caint. — Mocksa, 2000 - . —URL:
http://elibrary.ru (mara oopamenus 13.02.2020). — Pesxum gocTyma: Uit 3aperucTpup.
II0JIB30BAaTENEH.

Bukuneaus http://ru.wikipedia.org

3. Xwumumdeckuit mopran http://www.xumuk.ru

no

8.6 JInueH3uOHHOE M CBOGOHO pacpocTpaHsieMoe MPOrpaMMHoOe od0ecrnevenne, Hc-
MoJIb3yeMoe MPH OCYIeCTBJIeHHH 00Pa30BaTeILHOTO NMPoIecca Mo AUCIHUTIINHE

Tabnuna 5 — [lepeueHb UCHOIB3yEMOT0 MPOrPAMMHOT0 OOeCTIeUeHUs

HaunmenoBanune PexBu3uthl / YCII0BUA UCIIO0JIb30BAHUA

1o

OpenOffice CBO60,[[H8.$I JIMICH3Us, YCJIOBUSA UCIIOJIb30BAHUS 10 CCBUIKE!
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYECKHEe YCTOBUSA

Opranuzanys 00pa3oBaTeIbHOTO MPOIEcCca PETJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nucaHueM y4eOHbIX 3aHATUU. SI3pIKk 00ydeHus (mpemnojaBaHusi) - pycckuil. s Bcex BHIOB
AYJAUTOPHBIX 3aHATHHA aKa)IeMI/ILICCKI/Iﬁ YJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaTBHOW 00pa3oBaTeNbHON TpaeKToOpuHM O0ydaro-
HH/IﬁCSI HMECT MpaBO HaA NEpe3av4€eT COOTBCTCTBYIOIUX AUCIHUIIINH U HpO(l)eCCI/IOHaJ'IBHI)IX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIIeCTBYIOIEro 00y4eHus, KOTOPbIH 0CBOOOXKIaeT oOyyaromie-
Trocqa OT HeO6XOHI/IMOCTI/I HX ITOBTOPHOTI'O OCBOCHMUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTHU

VY4eOHbIil mpoliecc NpH NMPernoaaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaaH-
IOUOHHBIX, MHHOBAIIMOHHBIX H I/IH(i)OpMaHI/IOHHI)IX O6p330BaTeJ'H)HI)IX TEXHOIOTHI. Tpa}]I/II_[I/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJ'H)HI)Ie TEXHOJIOTHHU HCIOJIB3YIOTCSA B BUJC HIHNPO-
KOTO TIPUMEHEHUSI aKTUBHBIX 1 MHTEPAKTUBHBIX (OPM MpoBeneHus 3aHATuil. HpopMannoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTHH PEATH3YIOTCS ITyTeM aKTHBU3AIMH CaMOCTOSITEIBHON paboTHI
CTYZICHTOB B MH(OPMALIMOHHOH 00pa30BaTeNbHOI cpene.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA
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JIeKMOHHBII Kypc MpennoiaraeT CUCTEMaTHU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexium gekTop 0053aH NpeaynpeanTh CTYACHTOB, IPUMEHUTEIHFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN Kypc MOJDKEH JaBaTh HaMOONbIINK 00beM MH(OpMAaIUN M 00eCreynBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHHE MaTepraa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NPEJCTABIAIOT COOON eTaau3altIo JEKIIMOHHOIO TEOPETHYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIC PA3/EIIbI.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMUHAPOB SBJIsIETCs 00CYyXk/IeHHe Haubosiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a Takke pa3dop MPUMEPOB M CUTyalluid B
ayJUTOPHBIX YCIOBMsX. B 00s13aHHOCTH npenojaBaresst BXOJAT: OKa3aHME METOJUYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHUAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIIPOCHI, IIpeIaraéMble IIPETO01aBaTelIeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHU;

- aCCUCTUPOBAHUE MPEIOIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MICTOYHMKH.

Jloknaznsl ¥ ONIOHMPOBAHUE JOKJIAZ0B IPOBEPSAIOT CTEIEHb BIAJNECHUS TEOPETHYECKUM
MaTepHaJIOM, a TaKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKIACHUM.

OneHuBaHUE 3a/1aHUM, BBIOJIHEHHBIX HA CEMHUHApPCKOM 3aHSTHUU, BXOJIUT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 AUCHUIIHHE (MOIYJTI0)

CamocrodaTrenbHas paboTa CTYIE€HTOB — 3TO HPOILECC aKTUBHOTO, II€JIEHAINPABICHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAHUM, YMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenoja-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3ysbTaToB AeATEIbHOCTH 00Yy4aroIerocs.

Lenu camocTosTENLHON pabOTHI:

- CHCTEMaTu3alus 1 3aKpeIUICHHE TIOJIYYEHHBIX TEOPETHYECKUX 3HAHUM U MMPAKTHYECKUX
YMEHUU CTYIEHTOB;

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHMEe YMEHUH UCIOJNB30BaTh HOPMATHUBHYIO U CIIPABOYHYIO JTOKYMEHTALHIO,
CIEHUATIBHYIO JTUTEPATYPY;

- pa3BUTHUE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEATIU3aLlUN;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHast paboTa MOXKET OCYILECTBISATHCS MHAWBUIYAIbHO WU TPYIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHonorus opraHu3anuy caMOCTOSATENIbHOW pabOThl CTYIEHTOB BKJIIOUAET UCIOJIb30Ba-
HUE UH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOATENBbHOH pabOThI CTYJEHTOB MOXKET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHTbl JOJDKHBI MOAXOAUTH K CaMOCTOATENBbHON paboTe Kak K HauBaKHEHIIEMY
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

9.5 MeTtoanueckue yKkazaHusi JJisi 00y4arOMXCs M0 OCBOCHHI0 THCIMIIINHBI

[Tpu M3y4eHun AUCHUILTHHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIMOJHATH CIEAYIOIINE pe-
KOMEHALNHN:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasjena 1o y4eOHUKY WM KOHCIEKTHBIM MaTepuaiaM
PEKOMEHIYETCS 10 NaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPEACIICHHUS, TOHATUS pa3ze-
na.

3. Ocoboe BHUMaHKE CIIEyeT YACTUTh BHIIIOJHEHUIO OTUYETOB O MPAKTHYECKUM 3aHITH-
SM ¥ MHJMBHIyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENbHYIO padoTy.

4. Bcs TemaTuKa BOIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mperno-
naBaresneM. VM jke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/ib BHOBb M3aHHBIE B IEPUOANYECKON
Hay4yHOMU JuTepaType) Juist 0oJiee 1eTalbHOI0 IOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNIEHON MPOPabOTKE Kypca 00yUdaroIrecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHSI U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPy, COCTABJIATH TE3UCHI, aHHOTALIUN U KOHCIIEKTBI
HanOoJiee BAXKHEIX MOMEHTOB;

- CaMOCTOSTEIBHO BBIIOJIHATD 3a1aHUs, AHAJIOTUYHBIC NIPEJIaraéMbIM Ha 3aHATUSAX;

- HCII0JIb30BAaTh ISl CAMOIPOBEPKHU MaTepraibl (JOHIA OLIEHOUHBIX CPEJCTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro o0ecredeHusi, He00X0MMOro IS 0Cy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NPOLecca 10 JUCHUILINHE (MOAYJII0)

10.1 YueOHo-12a00paTopHOE 000pyAOBaHHUE

Tab6nuia 6 — I[lepeuens o6opynoBanus JadbopaTopun

Aynuropus | HammenoBanue aynu- | Mcnonb3yemoe 060py1oBaHue
TOpHH (J1a0OpaTOPHH )

431/1 JIaGoparopus oOuieit XuMuyeckas ocyia, XUMUYECKUE PEaKTUBBI, U3-
XUMUU MEpUTENIbHBIE U HarpeBaTelbHbIE PUOOPHI, KOMITJIEKT
JIEMOHCTPAIIMOHHBIX TUIAKAaTOB

10.2 TexHu4eckue M 3JIeKTPOHHbIE CPeCTBA 00y4eHH

JleKUMOHHBbIE 3aHATHA.

Aynuropun Ui JEKIHMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MeOEIbl0 U TEXHUUYECKUMU
cpencTBaMu OOy4YeHHs, CIAYKaIlUMU JJIs1 TpPEACTaBiIeHUs y4eOHOW wuHpopManuu OOIbIION
aynutopuu  (HaOOpBI JIEMOHCTPAIMOHHOTO O0OpyIOBaHUS (IIPOEKTOP, DJKpaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATISAHBIC TTOCOOUSI, TEMAaTUUECKHE HILTIOCTPAIINN ).

Jlist peanuzanuy JUCIUILTAHBI TOATOTOBJICHBI CIICAYIONINE TPE3CHTALINN:

1. OcHoBHBIEC TOHSATHS U 3aKOHBI XUMUHI
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Crpoenue BelecTna

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIUN

PactBOpbI 1 1pyrue qucnepcHbie CUCTEMBbI

DIEKTPOXUMHUYECKHUE MTPOLECCHI

DJIEMEHTHI KaY€CTBEHHOI'O U KOJIMYECTBEHHOT'O aHaIU3a

BricokoMouieKyIsipHbIE COEAMHEHUS

IMpakTuyeckue 3aHATHSA.

Aynuropuu Ui MPaKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI CIICUATM3UPOBAHHON Mele-
JBI0 U TEXHUYECKUMH CpeicTBaMu 00ydeHus (TIPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

Jlyist mabopaTOpHBIX 3aHATHN HCTONb3yeTcs ayauTopus Ne 431, ocHameHHas 000pymo-
BaHUEM, YKa3aHHBIM B TabI1. 6:

CamocrosiTeibHas padoTa.

[TomereHust 1si CaMOCTOSITENIbHOM PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKON C BO3-
MO>KHOCTBIO TIOJIKITIOUCHHS K ceTH «HTepHeT» U JOCTYIOM K IJIEKTPOHHOW WH(OPMAIMOHHO-
oOpa3zoBarenbHOil cpene KHATY:

- yutansHel 3a1 HTh KHAT'Y;
- KOMITBIOTEPHBIN KJacc aya. 228/3.

Noakown

11 Hurnle cBenenus

MeToauuyecKkue PECKOMEHIAIIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUILTMHBI 00yYAOIIUMUCS C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIIMMUCS, TaK M B OTJEIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS IS OJIydyeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-nenarornyeckuii coCTaB 3HAKOMHUTCS C TICUXO0JIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTAMH O0YYarOMIMXCsl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbs, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu MHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAABAHUS ThIOTOPAMHM, IICUXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOAMYECKUMHU peKoMeHAanusasMu Munooprayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeanojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METO/IbI 00YUEHUS, TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALuy C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/IEH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyeHdeckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJATCS C YYETOM INPEAOCTaBICHHS MaTepuaia B pas-
JUYHBIX (hOpMax: ayAualbHOM, BU3YaIbHOW, C HCIOJB30BAHHUEM CHEIHATbHBIX TEXHUYECKHX
CPEICTB M MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl JunamMu ¢ OB3 ocymecTBiseTcss ¢ MCNOIb30BaHUEM CPEICTB
o0ydeHus 00IIero u crenruaibHOro Ha3HaueHus (MepCOHATbHOTO U KOJUIEKTHBHOIO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHHUECKOe 0OecrieueHne MpelyCMaTpUBaeT MPUCIIOCOOIEHHE ayIuTO-
puii kK Hy;)kaam jimi ¢ OB3.

dopMa MpoBeeHUsI aTTECTALMU JIJISl CTY/IEHTOB-UHBAIN/IOB YCTAHABIMBAETCS C YUYETOM
WHIUBUIYAIBHBIX MICUX0(pU3NIeCKuXx ocobeHHocte. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 331aHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TMEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIeHUSIMU OIOPHO-
JIBUTATEIBHOTO amnmnapara);
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- B Ie4aTHOM (popMe WK AIIEKTPOHHOH (opMe ¢ YBETUUEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (IS JIUIT C HAPYIIEHUSIMH CITyXa, PEUH, 3pCHHUS);

- METOJIOM YTEHHSI aCCHCTEHTOM 33IaHUs BCIIYX (VIS JIUII C HAPYIICHUSMH 3PEHHUS).

CtyneHTaM ¢ MHBAIMAHOCTBIO YBEIMYMBAETCS BPEMS Ha MOATOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeayCMaTpUBAETCs JOCTyMHAs (opma mpeaocTas-
JICHUS OTBETOB Ha 3aJaHUs, 3 UMCHHO:

- MMCbMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (JUIsl JIUI C HAPYIICHU -
MU CIIyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOKHBIX BaPUAHTOB C UCIOJB30BAaHUEM YCIYT aCCHCTEHTa (ISt
JIMII C HApYHIEHUSIMU OIIOPHO-BUTaTEIBHOTO aapaTa);

- YCTHO (7151 JTUI] ¢ HAPYIICHUSIMU 3PEHHUS, ONTIOPHO-ABUTaTEIBHOTO aImapara).

[Tpu HeoOXoaMMOCTH 111 00YYAIOIIMXCS C HHBAIMAHOCTBIO MIPOLIEAYpa OLICHUBAHUS pe-
3yJIbTATOB O0YUYEHHSI MOKET MMPOBOAUTHCS B HECKOJIBKO 3TAIlOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IIOATrOTOBKH

08.03.01 CtpourenscTBO

Hanpasnennocts  (npodunb) oOpa3oBaTenbHoil  [IpoMbllieHHOE M Tpa)XJAaHCKOE CTPOH-

IPOTPaMMBI TEJIbCTBO
KBanudukamnms BbITYyCKHIKA bakanasp
['ox Hayasa moAroTOBKHU (TI0 y4eOHOMY IJIaHy) 2021
®opma 00yueHus OuHo-3a0uHas popma
TexHonorus 00y4ueHus TpamuuuronHas
Kypc Cemectp TpynoemMKkocCTs, 3.€.
1 1 3

Bun npomeKyTo4HOM aTTecTanuu

O6CCHC‘II/IB3.IOH_ICG noapa3acyiCHUC

3auér

Kadenpa «Xumus u XuMudeckue TEXHOJIOTUN»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Konx u HauMeHOBaHHE KOM-
HEeTEeHIINU

NHaukaTopsl TOCTHOKE-
HUS

[Tnanupyemsble pe3ynbTaThl 00y4ye-
HUS 110 JUCIUIUIMHE

O6menpodeccrnoHanbHbIE

OIIK-1 Cnocob6en pemath
3a/1a4u MpoQecCHOHATBHON
JeSITeIbHOCTH HA OCHOBE HC-

MMOJIb30BaHUA TCOPCTUYCCKUX
H IIPAKTUYCCKHUX OCHOB €CTC-

CTBCHHBIX U TCXHHUYCCKHNX
HAyK, a TaKK€ MaTeéMaTuvc-
CKOI'O arrmapara

OIIK-1.1 3naer ¢pynna-
MEHTAJIbHBIE 3aKOHBI
MIPUPO/IbI, OCHOBHBIE (PU-
3MYECKHE U MaTeMaTHye-
CKH€ 3aKOHBI

OIIK-1.2 Ymeer npume-
HATH (PU3HUYECKUE 3aKO-
HBI 1 MaTeMaTH4YEeCKHe
METO/IbI JIJIsl pEIICHHUS
3aJa4 TEOPETUIECKOTO U
MIPUKJIAIHOTO XapaKTepa
OIIK-1.3 Bnaneet HaBbI-
KaMH IPUMEHEHHUSI 3Ha-
HUH QU3UKN U MaTeMa-
TUKHU TP PEIICHUU
MPAKTUYECKHX 3a/1a4

3HaeT OCHOBHbBIC 3aKOHBI U MOHSTUS
o0mield XUMUHM, XUMUYECKOH TepMO-
JUHAMUKA W KUHETUKU, MPOLECCOB
TUJIPOJIN3a, 3JIEKTPOJIM3a, 3JIEKTPO-
XUMHUYECKON KOPPO3HH.

YMmeer paboTarth C MEPUOAUYECKON
CHUCTEMONH XHUMHYECKHX 3JIEMEHTOB
.. MenneneeBa; Tabnuieil pac-
TBOPUMOCTH KHCIIOT, OCHOBaHUU H
COJIEH; pelIaTh PACUETHBIE U DKCIIE-
pPUMEHTANIbHBIE 33JlauM; aHAIU3UPO-
BaTh YpPaBHEHMS IPOTEKAIOIIUX XU-
MUYECKUX PEaKIUil.

Brnaneer meromamu aHanuza Mpo-
[[ECCOB XMMHUYECKOW TepMOJUHAMU-
KM, KHHETUKH, TUIPOJIM3a, FJIEKTPO-
Imn3a.

Tabnuia 2 — [TaciopT ¢oHIa OIEHOYHBIX CPEJICTB

KonTposmmpyemsbie pa3- | ®@opmupye- HanmenoBanmue one- IokasaTenu OLEeHKHU
Aeabl (TeMbl) AUCIH- Masi KoMIle- HOYHOIO CpeacTBa
MJIMHBI TeHUUs

1. OcHOBHbBIE TOHS- OIlK-1 1. JlaBoparop- 1. Brmmonnenue na-
THS M 3aKOHBI XUMUU Hast/TpaKTUYeCKas OOpaTOPHBIX pabor,
2. CrpoeHne Bele- pabota Nel-7 HaJIMuue 3aluced B Ja-
CTBa 2. KontponbHas 00OpaTOpHOM  XKypHaJe,
3. OCHOBHBIE  3aKO- pabota YCTHBIH OIIPOC IO TEME
HOMEPHOCTH XMUMHUYECKUX 2. Ob6yuaromuecs

peakuuin

4. PactBopel u npy-
THE JUCIIEPCHBIE CUCTEMBI
S. DneKTpoXuMHuye-
CKHE TIPOIIECCHI

6. DneMeHThI
CTBEHHOTO U  KOJHYe-
CTBEHHOTO aHaJIM3a

Kaydce-

7. BsicokoMoneky-
JSIpHBIE COEAMHEHUS

MOJIy4YaroT 3aJaHusl I
IIPOBEPKHU
MIPOMJIEHHOIO MaTepua-
OueHuBaercss 1pa-

YCBOCHUS

Ja.
BUJIBHOCTH PCIICHMA.
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2 MeToauveckne MaTepHaJIbl, ONpPeessIue NPoue1ypbl OlleHUBAHUS 3HAHHUIA,
YMeHUii, HABbIKOB U (MJIM) ONBITA JeITeJIbHOCTH, XapaKTepu3yolme npouecc popmupo-
BaHMs KOMIIeTeHIUil

MeTtoanyeckre MaTepualbl, ONpPEACISIONIMe MPOIEIyphbl OIICHUBAHUS 3HAHUM, YMECHUH,
HaBBIKOB M (WJIM) OMBITA IEATEIBHOCTH, MPEICTABICHBI B BH/IE TEXHOJIOTHUECKON KapThl TUCIIH-
TUTHHEI (Tadsuna 3).

Tab6ymia 3 — TexHoyiornueckas Kapra

HaumeHoBaHue ome- Cpoxku Bbl- | llkaua ome- Kpurepuu oneHuBanust
HOYHOIO CpeCTBa NOJIHEHUS HUBAHUS
1 cemectp

IIpomexyTounas arrecranus B popme «3auer»

JIaGoparopHas pabo- exxenenenbHo | 10 6amnos * 7 | Beimonnenue - 2 6amios/pabora,
Ta/TIIPaKTUYECKOE 3aHsI- pabor ocopmiieHHE J1aA0OPATOPHOTO XKYp-
THE Hama - 2 OaioB/paboTta, ycTHas

3amuTa (1o Bompocam) 6 6ajuios.
OneHuBaeTcsl BiIaJieHUE MaTepua-
JIOM, €ro CHCTEMHOE OCBOCHHE,
CIIOCOOHOCTh TNPUMEHSATh HY)KHbIE
3HAaHWs, HABbBIKKW W YMCHUA IIPpU
aHaJIM3¢e MPOOJIEMHBIX CUTYAITUH.

Kontposbnas pabota 16 nenens 100 6annoB [IpaBunsHOe pemenne 3amad (20
Oamnos/3amaya). bamisl ymenbia-
OTCA MPONOPIHHUOHAIIBHO MPOUCHTY
MMPaBHUJIbHOCTU PCIICHUSA.

HUTOIO: 170 6atoB

Kputepun oneHky pe3y1bTaToB 00y4eHUs! 10 M CHHUILIMHE:
[ToporoBelif (MUHUMAaNIbHBIIN) YpOBEHB AJIs aTTecTaluu B popme 3aueta — 75 % OT MaKCUMaIbHO
BO3MOHOM CyMMBI OajlyioB

3 TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEOOXOAUMbIE ISl
OLICHKM 3HAHUI, yMEHHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTepPU3yolme
npouecc (opMHUPOBAHUA KOMIIETEHIUI B X0/1e OCBOEHHS 00Pa30BaTeIbHOM NMPOrPaMMbI

3.1 3aganus 1J1sl TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH

3ajanus J1a00pPaTOPHBIX padoT

BBIMOMHUTE SKCIEPUMEHTHI 10 TMPEIJIOKEHHBIM METOJIMKAM, 3arucaTh
HaOJII0JICHUS U ClIeJIaTh COOTBETCTBYIOIIME BBIBOJIBI HA OCHOBAaHUHU E€CTECTBEHHO-
Hay4YHBIX 3aKOHOB.

JlaGoparopHas paborta Ne 1. 3aKoH SKBHBAJICHTOB.
JlabopaTtopHuas pabota Ne 2. PacTBopsHiI.
JlabopaTtopnas pabota Ne 3. CKOpPOCTh XUMHUYECKHUX PEAKITUN.




16

JlabopaTtopHas pabota Ne 4. DaeKkTpoIMTAYECKAS TACCOIUAITH.
JlabopaTtopHas paborta Ne 5. ['mnponus coneil.

JlabopaTtopHas pabota Ne 6. OKUCTUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
JlabopaTtopHas pabota Ne 7. DnexkTpoxuMuueckas KOppo3us. DIEKTPOIH3.

Heobxoaumpiii MUHUMYM HH(OpMaIUU B 1a00paTOPHOM KypHaJIe BKIIOYAET:
Aary;,
Ha3BaHUE padOThI;
YPaBHEHHUS PEAKIUN;
YCJIOBUS UX IIPOBEICHUS;
THUIT HAOJIFOJAEMOT0 AHAIMTUYECKOTO CUTHAJIA;

® [IpU BBHINIOJHEHUH KOJIMYECTBEHHBIX OINPEACICHUN B Ja0OPATOPHBIN XKyp-
HaJl TaK)Xe€ BHOCATCS NMPEABAPUTEIIBHBIE PACUEThl, BCE IKCIIEPUMEHTAIIBHBIE JIaH-
HbIe (Macchl HaBECOK, pa3Mephbl aIMKBOTHI, 00bEMbI MEPHBIX KOJO M TUTPAHTOB,
KOHLIEHTPAalMy pPacTBOPOB U T.J.), paCueT Pe3yJIbTATOB aHAJIN3a U UX CTATUCTHYE-
cKast 00padoTKa;
OKOHYATEIbHBIE BHIBOIBI.

KonTpoabsnas pabora
ITpumep

1. VBenuuuTcs, yMEHBIIUTCS WU OCTaHEeTCs 0e3 M3MEHEHHs] Macca IIMHKOBOW TUIACTHUH-
KU TIpH B3aMMOJIeHcTBHM ee ¢ pacTBopamu: a) CuSOy; 6) MgSOg; B) Pb(NO3),? TTouemy? Co-
CTaBbTE JICKTPOHHBIC U MOJICKYJISIPHBIC YPABHEHHSI COOTBETCTBYIOIIMX PEAKIIHIA.

2. CocTaBbTe CXeMy TallbBAHMYECKOTO 3JIEMEHTa, B OCHOBE KOTOPOTO JIKHUT peaKius,
MPOTEKAOIAs TI0 YPAaBHEHHUIO

Mg + Hg(NO3), = Mg(NOs), + Hg
Hamummre 37neKTpOHHBIC YpaBHEHHSI aHOJHOTO M KaTOJHOTO TporeccoB. Berauciure D/[C
ATOTO JIEMEHTA, €CIIH [ng+] =0,0001 momnp/m, [Mg2+] =0,1 momp/m.

3. Kakue comu 00yClIaBIUBAIOT KECTKOCTh MPUPOAHON BOABI? Kakyro jkeCTKOCTh BOJIBI
HA3bIBAIOT KapOOHATHOM, HekapOoHaTHOWH? Kak MOXXHO ycTpaHHTh KapOOHATHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? Hamummmre ypaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

4. TlomuMepoM KakoTO HEMpeneIbHOro YIIIeBOJOPO/Ia SIBISETCS HATypalbHBIN Kaydyk?
Hanmmure cTpykTypHYI0 (hopMyITy 3TOTO yrieBoaopoaa. Kak Ha3pIBarOT Mporecc npeBpamieHus
Kaydyka B pe3uHy? UeM 1Mo CTPOSHUIO U CBOMCTBAM Pa3IMYarOTCs KaydyK v pe3nHa? MoKHO In
WX HUCITOJIB30BATh IS 3aIIUTHI OT KOPPO3HH.

5. [Touemy atMocdepHasi KOppo3usi SBISETCS INEKTPOXUMUUYECKON KOppo3uer me-
TAJIIOB?
1) Tak kak MeTam1 KoHTakTUpyeT ¢ napamu H,O Bo3ayxa;
2) Tak kak MeTayuT KOHTAaKTUPYET C KUCIOPOJOM BO3/yXa;
3) Tak kak MeTamm KOHTaKTHUPYET C DJIEKTPOIUTOM OOpa30BaHHBIM IPH B3aUMOJICHCTBUU
YIJIEKHCIIOTO ra3a ¢ BJIarou;
4) Tak Kak MeTal KOHTAKTUPYET C OKUCITUTENIEM U 3JIEKTPOJIUTOM.

6. Wznenue u3 Ti ¢ 3aKjIenKol U3 MAaCCUBUPOBAHHOW CTaJIM, HAXOJUTCS B MOPCKOM

+2 +2 ~
Boze. Eti i = +0,10B; Ere “/re = +0,17B. Ykazarh npaBUIbHBIA OTBET JEKTPOJAHBIX MPOIIEC-
COB.

1)
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TIAMQ:Tio»Ti%+2e

FeK (+): 02+ 4 € +2H,0 — 40H
2)

TiIAGC):TioTi%+2e

FeK(+):2H"+2€ - H,
3)

FeA(-):Fe—>Fe?+2€e

TiK (+):0,+4 € +2H,0 — 40H"
4)

Fe A (-):Fe— Fe?+2 e
TiK(+):2H++2é — H
7. Usnenue u3 Ti ¢ 3aKiI€NKON M3 MACCHBUPOBAHHON CTaJld, HAXOJIUTCS B PAcTBOPE
LiCl. ETi+2m =-1,63B; EFe+2/Fe = -0,35B. Yka3arb MpaBWIbHBII OTBET 3JIEKTPOTHBIX TPOIECCOB.
1) TiA(-):Ti—>Ti+2+2é
FeK (+):2H" +2 é — Hy
2) TiA(-):Ti—»Ti+2+2é
FeK(+):02+4é + 2H,0 — 40H"
3) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — H,
4) FeA(-):Fe—>Fe+2+2é

TiK(+):Oz+4e + 2H,0 — 40H"

8. B kxakoii cpe/ie BRITOIHEE HCITONIB30BaTh KOHTAKT Fe/Ti
1) B Mopckoii, Tak kak 9JC meHblue.
2) B pactBope LiCl, Tak kak 3/IC meHblIie.
3) B mopckoii, Tak kak DJ{C nmeer Gosblee 3HaUSCHHE.
4) B pactBope LiCl, tak kak 3/IC umeet GoJibliiee 3HaUCHHE.

OtBer MMOATBCPAUTE PCIICHUCM.

9. PaccraBuTh K03 GUITUEHTHI METOJIOM IJIEKTPOHHOTO OasiaHca:
K,Cr,07 + HCl — KCI + CrCl3 + Cl, + H,0. Yka3ars cymmapHoe 3HadeHne KodpduuuenTa s
[IpaBOM YaCTHU:
1) 84; 2) 15; 3) 14; 4) 42.
OTBeT MOATBEPIUTH PEUICHUEM.



