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1 BBenenue

Pabouas nporpamma u (HOHJI OLICHOUHBIX CPEJCTB AUCHUIUIMHBI « XMMHUS» COCTABIICHBI B
COOTBETCTBUU C TpeOOBaHUAMH (eepalbHOrO roCyI1apCTBEHHOIO0 00pa30BaTeIbHOIO CTaHAap-
Ta, YTBEp)KIAEHHOro npukazoM MunHoOpHayku Poccuiickoit ®enepaunn ot 17.08.2020 Ne 1044,
U OCHOBHOI mpodeccuoHaabHOW 00pa3oBaTebHON MPOrpaMMbl MOArOTOBKU «TexHomorus Ma-
HIMHOCTPOEHUS» M0 HampapiieHUI0 MOoAroToBKU «15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTUUECKOE
o0ecrneueHre MalIMHOCTPOUTENBHBIX TPOU3BOJICTB.

3amaun
IUIAHEL

HaXO,I[I/ITB OIITUMAJIBHBIC YCIIOBUA JIA MPOTCKAHUA XUMHUYCCKUX ITPOLEC-
COB; OIMMCBIBATb XUMHN3M OCHOBHBIX XUMHWYCCKUX NPOUCCCOB; OBJIAJACTH
InpueMaM U METOJUKaMHU PCIICHNA KOHKPETHERIX 3a1a4 U3 pa3jIM4HbIX pa3-
ACJIOB XUMHWHU, BBISABIIATH B3aUMOCBA3U MCIKAY OTACIbHBIMU XUMUYCCKUMU
nponeccaMu.

AUCOu-

OcHOBHBIE pa3zjie-
Jl / TEMBI IHC-
UIUIMHBI

TexHuka 6e30macHOCTH, OXpaHa TpyJa

OCHOBHbBIE IOHATHUS U 3aKOHBI XUMHUHU

Crtpoenue BelmiecTBa

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUECKUX PEaKIIH,
PactBOpsI 1 ipyrue AucnepcHbie CUCTEMBI
DIEKTPOXUMHUYECKUE MTPOLIECCHI

DNIeMEeHTHI KaYE€CTBEHHOT'O U KOJTMYECTBEHHOTO aHAJIN3a
BricokoMoneKkyIsipHbIE COETUHEHUS

[IpomexxyTouHas arrecrauus

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMU JA0CTHKEHHUS KOMIIeTeHIU i

[Ipouiecc M3ydeHHs] AUCHMUILTUHBI «XUMUS» HAMpaBlieH Ha (OPMUPOBAHUE CIETYIOIINX
komrieteHmii B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOI 00pa3oBaTeabHOM mporpamMmoit (Tad-
muna 1):

Tabauna 1 — KoMnereHIMM 1 MHANKATOPBI UX TOCTUKEHUS

KOI[ N HAUMCHOBAHHC
KOMIICTCHII U

Wupukaropsl noctwkenuss | I[lmaHupyemble pe3ynbTaTsl 00yde-

HUA ITO JUCHUITIIMHE

O6menpodeccrnonanbHbIE

OIIK-1 Cnocoben npu-
MEHSITh COBpEMEHHbBIE
9KOJIOTHYHEIE U Oe30mac-
HBIE METO/IbI PAI[HOHATIb-
HOT'0 MCIIOJIb30BAHUS ChI-
PBEBBIX U DHEPTeTHYe-
CKHX PeCypCOB B Malllu-
HOCTPOCHUU

OIIK-1.1 37aeT OCHOBHEIE
HaIpaBJIEHUsl palMOHAIIbHO-
T'O UCTIOJIB30BAHMS CHIPhE-
BBIX M DHEPIe€TUUYECKUX pe-
CypCOB B MaIlTMHOCTPOCHUH
OIIK-1.2 YMeeT aHanu3u-
pOBaTh OCHOBHBIEC HAIPaB-
JIEHUS PalMOHAIBHOTO HC-
TOJTh30BaHUS CHIPHEBBIX U
SHEPTEeTUUYECKUX PECYPCOB B
MAIIMHOCTPOCHU U

3HAeT OCHOBHBIE 3aKOHBI U IMOHATHUSA
oOmield XUMUHU, XUMHYECKOH TepMo-
JUHAMUKA U KUHETHKH, MPOIIECCOB
TUAPOJIN3A, JJIEKTPOJIN3a, JIJIEKTPO-
XAMHYECKON KOPPO3HH.

Ymeer paboTaTh € MEPUOAUYECKOMN
CHUCTEMON XHMMHYECKUX DJIEMEHTOB
.. MenneneeBa; Ttabnuieir pac-
TBOPUMOCTH KHCIIOT, OCHOBAaHHU H
COJIEH; pelaTb pacyeTHBIE U DKCIIE-
PUMEHTAJIBHBIE 33J1a4; AHAJIU3HPO-
BaTb YpaBHEHUS MPOTEKAIOIIUX XH-




OIIK-1.3 Bnaneer HaBbIKa- | MUYECKUX PEAKIUU.
MH pa3pabOTKH TEXHOJIOTH-
YECKHUX CXEM TeXHojorude- | Brmageer meTonamu aHanusa nporec-
CKOT'O TpoI1iecca, 00eceyr- | COB XUMHUUYECKOW TePMOJIMHAMHUKH,
BAIOIIETO PAIMOHATILHOE KUHETUKH, THIPOJIN3a, dJIECKTPOJIN3a.
HCIIOJIb30BAaHHUE CHIPHEBBIX,
SHEPTEeTUYECKUX U JPYTHX
BHJIOB PECYPCOB

3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

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

JucuunianHa BXoauT B cocTaB 0oka 1 «Jlucuuruinael (MOAYIIN)» U OTHOCHUTCS K 0a3o-
BOW YaCTH.

3HaHMs, YMCHHUS W HAaBBIKH, C(HOPMHUPOBAHHBIC MMPU MU3YUCHUU JUCHUTUTHHBI «XUMUS»,
OyayT BoCTpeOOBaHbI MPU U3YYCHUH MOCIEAYIOMMNX TUCHUILUIUH: «Du3ukay», « TexHoIorus KoH-
CTPYKIIMOHHBIX MaTepHAIOBY, « Te€XHOJIOrHYeCcKue MpoIecChl B MallIMHOCTpOEeHUn», «Marepua-
noeaeHue», «b1.0.J1B.04.01 Dxonoruveckas 6e3onacHocThy, «b1.0.J1B.04.02 Dxonorusy.

JucuumimHa «XUMUsS» B paMKaxX BOCIUTATEIbHOW pabOTHI HampapiieHa Ha ()OPMUPOBa-
HUE y 00y4aroIUXCsl aKTUBHON TPayKJaHCKOUM MO3UIINH, YBaXKEHUS K IpaBaM U cBOOOJIaM Ueino-
BEKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHHE YYBCTBA OTBETCTBEHHOCTU WJIU YMEHHS
apryMEHTHUPOBATh, CAMOCTOSITEJIBHO MBICIUTh, Pa3BUBACT TBOPYECTBO, MPOQECCHOHATbHBIC
YMEHUSI WA TBOPYECKU PA3BUTOMN JUYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH
3a BBIMIOJTHEHUE Y4€OHO-TIPOU3BOICTBEHHBIX 3aJaHUH U T.J1.

4 O0beM AUCHMILIMHBI (MOYJI51) B 3a4€THBIX €JUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKaJeMHYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4alomuxcs ¢ npenoaasa-
TesieM (110 BHIaM Y4eOHbIX 3aHAAITHIT) M HA CAMOCTOATEJIbHYI0 padoTy 00y4arouxcs

O6mas Tpya0eMKOCTh (00beM) IUCHUIUINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenrie oobeMa JUCHUILIMHBL (MOJYJIsl) IO BHJIaM y4eOHBIX 3aHATHI MpeacTaB-
JIEHO B TabiuIie 2.

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

O0BeM TUCIUITINHEL Bcero akagemu-
YEeCKUX YacoOB

OO611ast TPYA0EMKOCTh AUCIUTITUHBI 108

KonTakTHas aynuropHas padora o0y4yawummxcs ¢ npenojgasaresaem (mo 48
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHAITUS JEKIHUOHHOr0 THNA (JIGKIIMU ¥ WHBbIC yueOHBbIC 3aHATHS, TIPEIy- 16
CMaTPHUBAOIINE PEUMYIIECTBEHHYIO TIepeaady yIeOHOH HHpOpMAaIH ITe-
JArOTMYECKUMHU PAOOTHUKAMH )

3QHSITHSI CEMHHAPCKOr0 TUMA (CEMUHAPBI, IPAKTHUECKUE 3aHITHS, MPaK- 32
TUKYMBI, JJAOOpaTOpHBIE PaOOTHI, KOJUIOKBUYMBI M MHBIC aHAJOTHYHBIC 3a-
HSATHUS) 5}




B TOM 4HCIIE B (OpPME MPAKTUYECKON TOJATOTOBKU:

CamocrosiTesibHAsi pa0d0oTa 00y4aloNIUXCsl 1 KOHTAKTHAasi padoTa, BKIIO-
Yarolas TPYIIOBbIE KOHCYIbTAIlMHM, WHAUBHIYAIBbHYIO paboTy oOyuaro-
HIMXCS C MpernojaBaTesiiMU (B TOM UHWCIE€ WHIAUBUAYAJIbHbIE KOHCYIbTa-
[[UH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHHON

cpele By3a

60

[TpomexyTouHast aTTecTanus o0yJaomuxcs — 3auét

5 Coaep:xkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUI0OB y4eOHOii

padoThI

Tabnuna 3 — CtpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTyIs)

HaumenoBanue pasnenos, TeM U
coJiepKaHue MaTepuala

Bunel yueOHOI paboThl, BKIIIOUAsi CAMOCTOSITENbHYIO pado-
Ty 00y4arommxcs ¥ TPYJIOEMKOCTH (B 4acax)

KonTaktHas padora mpenogaBatens ¢ ooyyatomu- | CPC
MHCSA
Jlekimu | CemuHapckue (Ipak- JlaGoparopHbie
THYCCKHE 3aHATHUS) 3aHATUS
TexHuka 0e30MaCHOCTH, OXpPaHa TPyAa
TexHuka 6e30MaCHOCTH, OXpaHA 2
Tpyaa
OcHOBHDBIE MOHATHA M 3aKOHBI XUMHUH
OcHoBHbIE MOHATHA M 3aKOHBI 2 2 2 10
XHUMHUH
CTpoeHne BenecTBa
CTpoeHue BenecTBa 2 2 2 10
OCHOBHbBIE 32aKOHOMEPHOCTH MPOTEKAHUSA XUMHU-YECKUX PeaKIuii
OcHOBHbIE 3aKOHOMEPHOCTH 3 3 2 10
NPOTEKAHNUSI XHMHYECKHX pe-
aKnuii
PacTBOpBI U Apyrue qucnepcHbie CUCTEMBbI
PacTBOpBI U Apyrue qucnepc- 2 2 2 10
HbI€ CHCTEMBI
DIIEKTPOXMMHYECKHE PO ECcChI
DJIEKTPOXHMHMYECKH e MPOLecChI 3 3 2 8

JJ1eMeHThI KAYeCTBEHHOI0 U KOJIHYEeCTBEHHOI0 aHAJIN3a




DJIeMEeHTHI KAYeCTBEHHOI'0 U 2 2 2 6
KOJHMYECTBCHHOI0 AaHAJIHN3A

BBICOKOMOJ’IeKyJIﬂprIe COCIMHCHHUA

BbIcOKOMOJIEKYJISIPHBIE CO€e/IH- 2 2 2 6
HeHUs

IIpomeskyTouHast aTTecTAUMS

HUTOI'O no gucuuminne 16 16 16 60

6 BHeayauTopHasi caMOCTOSITeJIbHASI Pa00Ta 00yYAKOIIMXCS 10 AU CHUILINHE (MOY-
JI10)

[Tpu TuTaHUPOBAHMM CAMOCTOSTEIILHOM PabOTHI CTYJCHTY PEKOMEHYETCSl PyKOBOJICTBO-
BaTHCsI CIETYIOIIUM PACIIPEICICHUEM YaCOB Ha CAMOCTOSTEIbHYIO paboTy (Tabmuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacrpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOSITETbHOI padoThI KoaunuecTBo yacoB
N3ydeHne TeOpeTUUECKUX Pa3AeoB IUCIUILINHbI 20
BrlmmontHEHHE OTYETa M MOJArOTOBKA K 3amIuTe jJa0.pad. 28
Brimmonnenue ortdera M MOAroTOBKA K 3amute PI'P 12

7 OueHoYHbIe CpeICTBA /sl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U POMeKYTOYHOMH
aTTrecTanuy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

q)OHI[ OLCHOYHLBIX CPCACTB I MPOBECACHHA TCKYLIECTO KOHTPOJIA YCIIECBAEMOCTH U IIPO-
MEXXYTOUHOU aTTecTanuu npeacrasieH B [Ipunoxennn 1.

TlonHBIH KOMILIEKT KOHTPOJIbHBIX 3a)1aH1/1ﬁ WM WMHBIX MaTCpuajioB, HGO6XOILI/IMLIX JJIA
OIICHUBAHMSI PE3yAbTATOB OOYyUEHHUS MO AUCHUILTHHE (MOIYIIO0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pazpaboTyrke B OyMaXHOM H SJIEKTPOHHOM BUJIE.

8 YueOHo-MeTOAMUYecKOEe H HH(POPMALMOHHOE o0ecTedeHre TUCHUIIIMHBI (MOXYJIA)

8.1 OcHoBHas iuTEeparypa

1. Axwmeros, H.C. Obmas u Heopranuyeckast Xumus : yueOHuk i By3oB / H. C. Ax-
METOB. - 5-€ u31., ucrp., 4-e us., ucnp. - M.: Beicimas mkona: Axamemus, 2003; 2001; 1998. -
744c. 533K3

2. T'mmaka, H.JI. Ob6mas xwumwus : y4eOnmk s By3oB / H. JI. I'mmeka; mon pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e uzn., mepepad. u gom., 17-e uza., nepepad. u jom. - M.:
FOpaiir, 2011. - 886¢. 3987k3

3. T'munxka, H.JI. 3agaun u ynpaxsaenus no obmei xumun / HJL. T'nunka. —u3z. crep.-
M.: KnoPyc, 2011. —240c.

4. ®ponos, B.B. Xumus : yauebHoe nmocodue aist By3oB / B. B. ®posnos. - 3-e u3a., ne-
pepab. u gor. - M.: Beiciias mikona, 1986. - 543c¢. u3-25k3 a0-653k3

5. Endumos, B.1. OcHoBBI 00111e#i XuMuH [ DIIEKTPOHHBIN pecypc] : yaeOHoe moco-Oue
/ B.. Enpumos, 2-e uza. - M.: HUL] UH®PA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
Texct : anexkTpoHHblid // DnexTpoHHO-Oubmuoreunas cucreMa ZNANIUM.COM : [caiit]. —
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URL: https://znanium.com/catalog/document?id=372542 (mara oOpamenus: 12.06.2021). —
Pexxum goctymna: ajist aBTOpU3HP. MOJIb30BaTENEH.

8.2 /lonosiHuTEILHAS JIUTEPATYPaA

1. Koposun, H.B. O6mas xumus : yueOHuk ams ctyaeHToB By30B / H. B. KopoBuH. - 9-
e u3., mepepad. - M.: Beicmas mkoma, 2007; 2004; 2000; 1998. - 557¢. 31 »x3

2. VYrai, S.A. OOmas u HeopraHuyeckass XuMus : ydeOHuK Juist By30B / S1. A. Yraii. -
4-¢ u3n., crep. - M.: Beictas mikoia, 2004; 2002; 2000; 1997. - 528c. 9733

8.3 MeToanyeckne ykazaHusi 1JIs1 CTYA€HTOB 10 OCBOEHHMIO M CIIUTIIUHbI

1. 3akon n»kBuBaseHTOB: Metoaudeckue ykazanus /Coct. B.B. CazonoB. Komco-
MOJIbCK-Ha-AMype: Komcomonbckuii-na-Amype roc. Text. yH-T, 2002. — 8 c.

2. KowmmekcHbie coequnenusi: Meronnuyeckue ykazanus /Coct. B.B. Tenem. — Kom-
comoibck-Ha-Amype: [OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKOpOCTh XMMHUYECKHUX PEaKIUi. XMMHUYECKOE PAaBHOBECHE.: METOJIUYECKHUE yKa3a-
HUS K JJabopaTopHO# padote no Kypey «O01mas u Heopranudeckas xumus» / coct. : H.JI. Haza-
penko. — Komcomounbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanu3: meroanyeckue ykazaHus K JlabopaTopHO# pabore mo Kypey «OOmas xu-
must» / coct. H.J[. Hazapenko. — Komcomonbck-Ha-Amype : ®T'BOY BIIO «KHAI'TY», 2015. —
8c.

5. PactBOpHI : MEeTOIMUYECKHE YKa3aHUSI K BBIIOJIHEHUIO JTJA0OPATOPHOM pabOTHI IO Kyp-
cy «Ob6mas xumus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: ®I'BOY BIIO
«KaAI'TY», 2015, 7 c.

6. JKectkocTh BoAbI: MeToquuecKue yka3zaHHs K J1a0opaTopHOi pabdore 1o oOuien Xu-
mun/ Coct. N.W. 3onoTtapes. — Komcomonbsck-Ha-Amype: TOYBIIO «KHAT'TY », 2004. - 7 c.

7.  DIEeKTpoJMTHUYECKas AUCCOLMAIUSA: METOIUUYECKIE YKa3aHus K 1abopaTopHoit pabo-
Te 1o Kypcy «OOmast u Heopranudeckas xumusp» / cocT. : B.B. Tenmem — Komcomoinbck-Ha-
Amype: ®I'BOY BIIO «KHAI'TY», 2015. -9 c.

8. T'mmpomms comneit: Meronnueckue ykazanus /Coct. H.B. Pemuszona, H.JI. Hazapenko.
Komcomonsck-Ha-AMype: ['OYBIIO «KHAI'TY», 2008. — 17 c.

9. OKuHCIHTENBHO-BOCCTAHOBHUTEIBHBIE PEAKIINU: METOJUYECKNE YKa3aHUS K BBITTOJIHE-
HUIO0 Ja0opaTopHOM paboThl 1o Kypcy «Oobmas xumus» / coct. .M. 3onorapes, H.JI. Hazapen-
ko — Komcomonsck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DnexTpoxumuueckas Koppo3ust MeramioB: Meronudeckue ykasanus / Coct. U.U.
3omnorapes. - Komcomonbck-Ha-AMype: KoMcomonbckuii-Ha-AMype rocyAapCTBEHHBIH TEXHH-
yeckuil ynusepcurer, 2008. - 12 c.

11. Dnekrponus: Meroauueckue ykazanus /Coct. .M. 3onorapes. — Komcomonbck-Ha-
Amype: TOYBIIO «KHAI'TY», 2003. - 10 c.

12. p — 2MeMEHTHI: METOUYECKHE YKa3aHWs K BBITIOJHEHHIO JJA0OpATOPHOW pabOTHI 1O
Kypcy «Ob6mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «KHAI'TY», 2016. - 10 c.

13. d — smeMeHTHI: METOJMYECKHE YKa3aHUs K BBHIOJHEHHUIO Ja0OpaTOPHBIX padoT 1o
Kypcy «Oo0mas u Heopranudeckast xumus» / coct. T.A. KynukoBa. — Komcomonbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2011. — 12 c.

14. Opranuueckue MOJIMMEPhl: METOIMYECKUE YKa3aHHs K BBIIOJHEHHUIO JIaOOpaTOPHBIX
pabot mo kypcy «O6mas xumus» / coct. .M. Pemusos. — Komcomonbck-ua-Amype : ®T'BOY
BITIO «KHAT'TY», 2004. — 11 c.

15. Vka3zaHHble METOIMYECKHE MaTepuajbl TaKKe pa3MEIIeHbl [0  aJpecy:
https://knastu.ru/students/muanpIii KaOUHET.
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8.4 CoBpemeHnHbIe IpodeccnoHaIbHbIC 0a3bl JAHHBIX M1 HHPOPMALMOHHBIE CIIPa-
BOYHbIE CHCTEMBbI, HCI0JIb3yeMble NPH 0CylecTBJIeHUN 00pa30BaTeIbHOI0 Npolecca no
AUCHUTLINHE

1. DnexrponHo-6mommoreynas cucrema ZNANIUM.COM. Jlorosop Ne 4997 36¢ K3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. ot 17 anpens 2021 r.

2. DOnexktpoHHO-OubOIMoTeuHas cucrema I[PRbooks. Jlunensmonnsiii moroBop Ne EIT
44/4 na mpemocTaBlieHUE JOCTYIa K AIIEKTPOHHO-OuOmoTeunoit cucreme [PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. Dnexrponno-6ubnmoreunas cucrema eLIBRARY.RU. lorosop Ne EII 44/3 na oka-
3aHUE yCIyr J0CTyna K 3ieKTpoHHbIM m3ganusam MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 despans 2021 r.

8.5 Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEp-
HeT», He00XO0AMMBIX /11l OCBOCHUS TUCHMILINHBI (MOYJIs1)

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

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

3. Hayunas snekrponnas ounbnmoreka eLIBRARY.RU [DnexTponusiii pecypc]. - Pe-

xuM fnoctyna: http://elibrary.ru, ceo6oaHbIi.

4. EcrecTBeHHOHAY4YHBIH 00pa3oBaTeNbHBIN MOpTal [DIEKTPOHHBIN pecypc]. - Pexum

noctyna: http://en.edu.ru, cBoOOIHBIA.

8.6 JInueH3uOHHOE M CBOGOHO PacHpOCTPaHsieMOe NMPOrPaMMHOe odecriedyeHue, uc-
MoJIb3yeMoe MPH OCYIIeCTBJIEHHH 00Pa30BaTeILHOTO MPoLecca Mo TUCHHIITIHHE

Tabnuna 5 — [lepeueHpb UCHOIB3yeEMOro MPOrpaMMHOI0 00ecrieueHus

Haunmenosanue 110 PexBusuThbI / YCIOBUA UCIIOJIB30BAHUA

Microsoft Imagine JIuuensuonHslii forosop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBOGOI[HB.}I JIMIICH3U:, YCJIOBHUA UCIIOJIb30BAHUS 10 CCBUIKEC!
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-TIEAATOTHYECKHUE YCIOBUSA

Opranmzanys 00pa3oBaTeILHOTO MPOIIECCa PETJIAMEHTUPYETCS] YIECOHBIM TIJIAHOM M pac-
nucaHueM y4eOHBIX 3aHATUU. SI3bIKk 00ydeHus (mpemnojaBaHusi) - pycckuil. Jlns Bcex BHIOB
AyAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAETCS MPOJOJKUTEIHHOCTRIO 45 MUHYT.

[Ipu dbopmupoBanuy CBOEH WHAMBHIYAIBHOW 00pa3oBaTENbHON TpaeKTOpuH O0Oydaro-
IIUICS IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIOIMINX AUCIUILIAH B TPO(ECCHOHATBHBIX MOTY-
JIeil, OCBOEHHBIX B MpOIlecce MPEANISCTBYIOMIET0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJarole-
rocsi OT HEOOXOAMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIif mpoiiecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCS Ha MCMOJIb30BAaHUM TPaau-
[IMOHHBIX, NTHHOBAIIMOHHBIX W WH(OPMAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTUH. TpaauiuoH-



http://elibrary.ru/
http://en.edu.ru/
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HBIC 06pa30BaTeanLIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CCMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBalMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (POPM MpoBeaeHHS 3aHATHA. HpOopMannoHHbIe
o0pa3oBaTe/IbHbIE TEXHOJIOIMH PEATU3YIOTCS IYyTEeM AaKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CUCTEMaTU3UPOBAaHHOE M3JI0)KEHHE OCHOBHBIX BOIIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexiuu gekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN Kypc MOJDKEH JaBaTh HaMOONbIIMI 00beM MH(OpMAaIUN M 00eCreynBaTh
Oouiee TIIyOOKOE MOHMMaHKHE YU4eOHBIX BOIIPOCOB IPH 3HAYMTEIBHO MEHBILCH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATEIIFHOE U3YUEHHE MaTepuara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS NPEJCTABIAIOT COOON JeTaau3altIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (hopMOIi IPOBEJICHHSI CEMUHAPOB SBJsIETC 00CYyXk/IeHHe Hauboisiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEPOB M CUTyallud B
ayJUTOPHBIX yCJIOBHsIX. B 00s3aHHOCTH npenojaBaresst BXOJAT: OKa3aHUE METOJIMYECKOil mo-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPUSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IPerno aBaTeieM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJ[aHUH;

- ACCUCTUPOBAHHUE MIPENOAABATEIIIO B IIPOBEICHUH 3aHATUN.

OTBeT noJKeH ObITh apTYMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKM HA UCTOYHHKH.

JIoknaznsl ¥ ONIOHMPOBAHUE JOKJIAZ0B MPOBEPSIOT CTENEHb BIAJAEHUS TEOPETHUYECKUM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKIACHUMN.

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

HYIO OLIEHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCcs M0 AUCHUIIHHE (MOAYJTI0)

CamocrodarenbHas paboTa CTYAEHTOB — 3TO HPOIECC aKTUBHOTO, IIE€JIEHAINPABICHHOIO
pUOOpETEHUsI CTYJAEHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HEeMmOCPEeICTBEHHOI0 y4acTHsl Mpernojia-
BaTeNs, XapaKTepU3YIOIIUICSI MpeAMETHOW HampaBICHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3ysIbTaToB AEATEIbHOCTH 00yUYaroIerocs.

Lenu camocTosTENHHON pabOTHI:

- CHCTEMaTu3alus 1 3aKpeIUICHHE TIOJIYYEHHBIX TEOPETHYECKUX 3HAHUM U MMPAKTHYECKUX
YMEHUH CTYJIEHTOB;

- yriyOJieHHe U paclIupeHne TEOPETUUECKUX 3HAHUM;

- (popMupoBaHUE YMEHHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIEHNATIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATHUBBI, CIIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aluiy;
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- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHAUBHUIYaIbHO WM TPYHIIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHonorus opraHu3aniy caMOCTOSTENbHONW pabOThl CTYIEHTOB BKJIFOUAET MUCIOJIb30BaA-
HUE HH(POPMAIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAyIUTOPHOH €aMOCTOATENbHON pabOThl CTYJEHTOB MOXET
NPOXOJUTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (opme.

CTyneHTbl JOJDKHBI HNOJXOAUTh K CaMOCTOSITEIbHOM pPadOTe Kak K HauBaXKHEHIIeMy
CPEACTBY 3aKPEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIEICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToauuecKkue YKazaHnusa NJas oﬁyqammnxm 0 OCBOCHHIO JTUCHHUIIIIMHBI

[Ipu u3yueHun AUCUMILTUHBI 00YJAIOIIUMCS 11eJIECO00Pa3HO BBIMOIHATH CIEAYIONIUE pe-
KOMCHOalMu:

1. U3ydenue yueOHON AUCUUILINHBI JOKHO BECTUCH CUCTEMATHUECKU.

2. Ilocne n3yyeHust KaKOro-JIMOO pasferna 1o y4eOHUKY MIJIM KOHCIEKTHBIM MaTepuanaM
PEKOMEHJIyeTCs IO aMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEACICHUS, TOHITUS pa3ie-
na.

3. Ocoboe BHUMaHHUE ClIeyeT YACIUTh BHIIIOJHEHNUIO OTUETOB 10 MPAKTUYECKUM 3aHITH-
AM 1 UHANBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAMOCTOATCIIbHYTO pa60Ty.

4. Bcs TemaTuKa BOMPOCOB, U3YYa€MbIX CaMOCTOSITENBHO, 3a7aeTcs Ha JIEKIUAX Mperno-
naBatesieM. MM e aroTcs UCTOYHMKU (B IEPBYIO OY€pe/lb BHOBb M3/IaHHBIE B EPUOANUECKON
HAY4YHOM JUTepaType) 1uist 0oJiee IeTaTbHOI0 MOHUMAHUS BOITPOCOB, 03BYYEHHBIX Ha JICKIIHH.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00y4Yaromuecst T0JKHBL:

- IPOCMATPHUBaTh OCHOBHBIE ONPEeNeHHs U (PaKThI;

- IOBTOPUTH SaKOHCHCKTHPOBaHHBIfI Ha JICKOUOHHOM 3aHATHKU MaTCpral U AOIIOJHHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

- U3YyYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TE3UCHI, aHHOTAIUU 1 KOHCIICKTBI
Han0oJiee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIbBHO BBIIIOJHATD 3a/laHUA, AHAJIOTHYHBIC NPEAJIaraCMbIM Ha 3aHATUAX,

- HCTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl (OHAA OLIEHOUHBIX CPEJCTB.

10 Onmncanune MaTepHaJbHO-TEXHHYECKOr0 odecredyeHns1, He00X0MMOro0 LIS 0CY-
IIEeCTBJICHHA 00pPa30BaTEJBLHOIO NPOLEcCa M0 AUCHHUIIMHE (MOLYJTI0)

10.1 YueOHo-1a00paTopHOe 000pyI0BaHUE

Tabnuua 6 — [lepeyenb 000pyI0BaHUS J1AOOPATOPUHU

Aynuropus | HaumenoBanue aynu- | HMcnonbszyemoe o0opynoBaHue
TopuH (J1abopaTopun)

431/1 JIaGopartopus oOrieit XuMunyeckas ocyzia, XMMUYECKUE PEAKTUBBI, U3-
XUMHAA MEpUTEIbHBIC U HarpeBaTeIbHbIC IPUOOPHI, KOM-TIIICKT
JIEeMOHCTPAIIMOHHBIX TIAKAaTOB

10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yYeHUSA

JleKIIMOHHBIE 3aHATHS.
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Aynuropun Ui JEKIMOHHBIX 3aHATHA YKOMIUIEKTOBAHBI MEOENbI0 M TEXHHUUYECKUMHU
cpencTBaMu OOYYEHHs, CIAYKAIIUMU JJIs TIpeACTaBiIeHUs y4eOHOW wuHpopManuu OOIbIION
aymutopuu  (HaOOpBI JIEMOHCTPAIMOHHOTO O0OpyIOBaHUS (IIPOEKTOP, JKpaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATJISAHBIC TOCOOUSI, TeMAaTUUECKHUE HILTIOCTPAIIUN ).

Jlist peanu3anuy qUCIUILTAHBI TOATOTOBJICHBI CIISAYIONIUE TPE3CHTAIINN:
OcHOBHbIE OHATHUS U 3aKOHBI XUMHH

Crpoenue BemiecTBa

OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX PeaKIIni

PacTBopEI 1 Ipyrue TUCTIEPCHBIE CUCTEMBI

DIEKTPOXUMHUECKHUE TPOLECCHI

DNEeMEHTHI KAYeCTBEHHOTO M KOJIMYECTBEHHOTO aHAITN3a
BricokoMoneKysipHbIE COSAMHEHMUS

IMpakTyeckue 3aHATHSA.

Aynuropuu Ui NMPaKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI CIICIUATM3UPOBAHHON Mele-
JBI0 U TEXHUYECKUMH cpeicTBaMu 00ydeHus (TIPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

Jliist 1abopaTOpHBIX 3aHATHN HCTONB3yeTcs ayauTopus Ne 431, ocHameHHas 000pymo-
BaHUEM, YKa3aHHBIM B TabI1. 6:

CamocrosiTesibHas padoTa.

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

- yutaneHeIl 3a1 HTh KHAT'Y;

NoakowhE

11 Uunle cBeaenus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCIHUILIMHBI 00yYarOIUMUCS C OrpaHMUYEHHBIMH BO3MOXXHOCTSMHU 3/10POBbSI
MO’KET OBITh OPraHW30BAHO KaK COBMECTHO C APYTMMHU OOYYaOIIUMUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cnienuanbHble YCIOBHS ISl OTy4eHUs] 00pa3oBaHUs 00y4aronMMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

ITpodeccopcko-niegarornyeckuif cocTaB 3HaKOMHUTCS € IMCHUXOJIOTO-(PHU3HOIOTHYECKUMU
O0COOEHHOCTSIMU O0YYaroIMXcs MHBAIWIOB U JIUI[ C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadHINTAIMU WHBAIUAOB (mpu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEPKKA MPENoAaBaHus ThIOTOPAaMH, MCHUXO-
JIoTaMH, COIIMAILHBIMHU paOOTHUKAMU, TIPOIIEIIMMHU MTOJATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeToAMYEeCKUMHU pekoMeHaanusiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce NpearnoyiaraeTcsi MCIojib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(ieKCUBHBIE METO/AbI 00YUYEeHHUSI, TEXHOJIOTUU COIIMOKYIbTYPHON peabuINTaIluH C LEb0 OKaza-
HUS IOMOIIY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYTUMU CTYJEH-
TaMH, CO3aHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckon rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCS C YUETOM IPEIOCTaBICHHUsS MaTepuana B pas-
JUYHBIX (OopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHHUEM CIELIHMAIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuctuimHbl aunamu ¢ OB3 ocyiiecTBisieTcsl ¢ UCHOJIb30BAHUEM CPEICTB
00y4yeHHsI OOIIETro M CIEUUAIbHOTO0 Ha3HaYeHUs (IMEPCOHAIBHOTO M KOJUIEKTHBHOTO HCIIOJIB30-
BaHMs). MaTepruaabHO-TEXHUUECKOe 00ECIICUCHHE TIPEeayCMaTPUBACT MPUCIIOCOOICHUE ayAUTO-
puit k Hyxzaam nun ¢ OB3.



12

®dopMa MpoBeJeHUsI aTTECTALMU JIJISl CTY/IEHTOB-UHBAIM/IOB YCTAHABIMBAETCS C YUYETOM
WHIUBHUIYAIbHBIX MCUX0(pU3NIeCKuX ocobeHHocter. Jlns cryaenToB ¢ OB3 nmpemxycmarpuBaet-
sl JocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSIMU OIOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILIEHUSIMH CIIyXa, PEUH, 3pEHHUS);

- METOJ/IOM UTEHUS aCCUCTEHTOM 33IaHUs BCIYX (U1 JIUL C HAPYLICHUSIMU 3PCHHUS).

CryaeHTamM ¢ MHBQJIUJIHOCTHIO YBEJIMYHMBAETCS BpPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIAEHTOB NpeAaycMaTpUBaeTCs JOCTyMHasi ¢popma MpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- MIUCBMEHHO Ha Oymare wiu HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUL C HApYyILIEHU -
MU CllyXa, peuHn);

- BEIOOPOM OTBETA M3 BO3ZMOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT accUCTeHTa (st
JUI C HAPYIICHUSIMUA OMTOPHO-/IBUTATENILHOTO aIllapara);

- YCTHO (17151 JIUI C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arlnapara).

[Ipu HEOOXOMMMOCTH Jisi OOYUYAIOIIMXCS ¢ HHBAJIMIHOCTBIO MPOIIeAypa OIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.



13

ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«XUMHUD»

15.03.05 KoHcTpyKTOpCKO-TEXHOJIOTHYECKoe obecreue-

Hanpanenune noaroToBku
HUE MAIIMHOCTPOUTETbHBIX POU3BOICTB

Hampasnennocts (mpodmiie) o6pa-  TexHOJIOTHsS MAIIMHOCTPOCHUS
30BaTeNbHON MPOrPaMMBI

KBanudukanus BeITyCKHUKA bakanasp

'ox nauwama moaroroBku (mo y4e0- 2021
HOMY ILIaHYy)

®opma o0yueHus Ounas popma
TexHonorus 00y4ueHus TpanuunoHHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
1 1 3
Bua npomexyTouHOM aTTecTanyuu OGecneunBarolee NoapasaeacHue

3auér Kadenpa «Xumus u xumMuyeckue TEXHOJIOTUN»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Tabmuna 1 — KoMmeTreHIMy 1 HHANKATOPBI UX TOCTHKEHUS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIIM

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemsble pe3ynbTaThl 00yye-
HUS 110 JUCIUTUIMHE

O6menpodeccrnoHanbHbIE

OIIK-1 Cnocoben npu-
MEHSITh COBPEMEHHBIC
9KOJIOTUYHBIEC U Oe3omac-
HBIC METO/IbI PAIlHOHATIb-
HOTO UCTIOJIb30BaHUS ChI-
PBEBBIX U DHEPTeTHYE-
CKUX PECYpCOB B MaIlIH-
HOCTPOCHUU

OIIK-1.1 3HaeT OCHOBHEIE
HaIpaBJICHUS PAIIMOHAIBHO-
T'0 UCTIOJIb30BaHMS ChIPhE-
BBIX U DHEPTETHUUYECKUX pe-
CYypCOB B MallIMHOCTPOCHUH
OIIK-1.2 YMeeT aHanu3u-
pOBaTh OCHOBHBIC HAIIPaB-
JICHHSI PAIlMOHATIBLHOTO UC-
MOJIb30BaHUS CHIPHEBBIX U
JHEPrEeTHYECKHUX PECYPCOB B
MalTHHOCTPOSCHUHU

OIIK-1.3 Bimageet HaBBIKa-
MU pa3pabOTKH TEXHOJIOTH-
YECKHUX CXEM TEXHOJIOTHYe-
CKOTO0 Ipoiiecca, ooecreun-
BAIOIIETO PAIIMOHATILHOE
WCTIOIb30BAHUE CHIPHEBBIX,
SHEPTEeTUYECKHUX U IPYTUX
BHJIOB PECYPCOB

3HaeT OCHOBHBIC 3aKOHBI U MOHATHUS
o0mield XUMUHU, XUMHYECKOH TepMO-
JUHAMUKA WU KHHETHKH, IMPOLECCOB
TUJIPOJIN3a, 3JIEKTPOJIU3a, 3IIEKTPO-
XMUMUYECKOH KOPPO3UH.

YMmeer paboTtarh ¢ NEPUOIUYECKOU
CHUCTEMOW XHMHYECKUX 3IIEMEHTOB
HA.N. MenneneeBa; Ttabnuuen pac-
TBOPUMOCTH KHCJIOT, OCHOBaHUH H
COJIEH; pelaTh pacyeTHhIE U JKCIIe-
PUMEHTAJIbHBIE 3aJau; aHaJIU3UPO-
BaTh ypaBHEHUS MPOTEKAIOUINX XU-
MHUYECKUX PEaKIMH.

BJ'IaI[CCT MCTOJaMU aHaJInu3a IIpouecC-
COB XHMHYCCKOH TEPMOANHAMUKH,
KHMHCTUKHU, THAPOJIN3a, dJICKTPOJIU3a.

Tabnuua 2 — [Naciopt ¢oHa OIIEHOUHBIX CPENICTB

Koutposmpyemsie dopmupyemast HanmeHnoBanue
IHoxa3aTenu oneH-
paszaebl (TeMbl) KOMITeTEHI U OLIEHOYHOI'0 .
JAUCUMITHHBI cpeacTBa

1. OcCHOBHbBIE TIOHATHS U OIIK-1 1. JlaGoparophas | 1. Beimonnenue
3aKOHBI XUMHH pabota Nel-7 nabopaTOpHBIX  pa-
2. CrpoeHue BeriecTBa 2. [IpakTuyeckast | 60T, HaqU4ue 3aru-
3. OcHoBHBIE 3aKOHO- pabora Nel-8 ceil B JrabopaTopHOM
MEpPHOCTH XUMHUECKUX pPeak- KonrponbHas pabora | )KypHane,  YCTHBIH
1005071 OIPOC TI0 TEME
4. PactBopsl u npyrue 2. Brimonnenue
TIVICTIEPCHBIE CUCTEMBI MPAKTHYECKUX 3a/1a-
5. DNEeKTPOXUMHYECKHE HUM, Hamu4ue KOH-
TIPOIIECCHI CTIEKTa IO TEME
6. DneMeHTBhl KauyeCTBEH- 3. KonrponbHas
HOTO ¥  KOJWYECTBEHHOTO pabora mpoBoAMTCS
aHanm3a B 4Yachl BHEayaAUTOp-
7. BricokoMonekynsipHbie HOl pabotel. OOy-
COEIIMHEHUS qarolecs IoJyda-

0T  3aJaHus IS
MPOBEPKU YCBOECHUS
MPONIEHHOIO MaTe-
puana. OneHuBaeTcs
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IMPaBUJIBHOCTDH
IICHUA.

2 Meroauyeckue MaTepuaJibl, ONpPeaeaolue NPouea1ypbl OleHNBAHUSA 3HAHU,
YMeHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yume npoiuecc GopmMupo-

BAaHUA KOMIIETEHIMIA

Meroaudeckue Marepuaisl, ONPEACIAIONIME IPOLEIypbl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEILHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKON KapThl AUCIHU-

TUTHHEI (Tadsuna 3).

Ta6mmma 3 — TexHoyornueckas Kapra

IIpomexyTounasi arrecranusi B gopme 3auer

HaumenoBanue Cpoxnu HIxkana oueHu- Kpurepun
OIIEHOYHOI0 CpeACTBA BbINOJIHEHHS BaHUsl OlleHUBAHUS
1 cemectp

1. JlaGopaTopnas pabora

CXKCHCACIIBHO

10 6amnoB * 7
pabor

Boinonuenue - 2
OaytoB/pabora,
odopmiieHHe
1a00paToOpHOTO
KypHaia - 2
O6ayutoB/pabora,
yCTHas  3aluTa
(mo Bompocam) 6
0asos.
OnenuBaercs
BJIQJICHUE MaTe-
pHuaioM, ero cu-
CTEMHOE OCBOE-
HHE, CIIOCO0-
HOCTH  IMpUMe-
HATh  HYXXHBIE
3HAHUS, HaBBIKU
U yYMCHHS TIpH
aHanm3e  Tpo-
OJIEMHBIX CHUTY-
aLui.

2. [TpakTuyeckas pabora

CXKCHECACIBHO

10 0amnoB * 8
pabor

O1eHuBaeTcs

BIIaJieHUE MaTe-
pHUaioM, ero cu-
CTEMHOE OCBOE-

HHE, CITOCO0-
HOCTb  TpUMe-
HATHb HYXXHBIC

3HAHUS, HaBBIKU
A yMEHHS TNpH
pELIEHUH MpaK-
THYECKMX 3aja-
HUMN. banner
YMEHBIAKOTCS

MPOIOPIHO-

HaJIbHO MPOLICH-
Ty TMpPaBWIbHO-
CTU PELICHUS.
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HaunmenoBanue Cpoknu IIxkana ouenn- Kpurepun
OIIEHOYHOI0 CpeACTBA BBINOJIHEHHS BaHUsl OlleHHUBAHUS

3. KoHnTtposbHas padota 16 nenens 100 6amnoB IIpaBunbHOE
pelieHue 3aaay
(20 6an-
JIOB/3a/1a4a).
bajer  ymeHsb-
IalTcsl  Mpo-
HOPLUUOHAIILHO
IPOLEHTY Ipa-
BUJIBHOCTU  pe-
HICHHUS.

HNTOTI'O: - 250 OGamioB -

Kpurepun OLIEeHKH pe3yJbTaToB o0y4eHUs no AUCHUILINHE:

[ToporoBelii (MUHUMAJIBHEIN) YPOBEHB JUIsl arTecTanuu B ¢opme 3adeta — 75 % OT MaKcH-

MaJIbHO BO3MO>KHOM CYMMbI 0ajljIoB

3 TumnoBble KOHTPOJIbHBIE 3aJaHUS WIH HHbIe MATEPHAJIbI, HEO0OX0UMbIe ISl
OLICHKM 3HAHUI, YMEHHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPaKTePU3yoLIHe
npouecc popMuUpoBaAHUA KOMIETEHIMH B X0/1e 0CBOEHHsI 00pa30BaTeIbHOM MPOrpaMMbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJS yCIeBaeMOCTH

KOHTPOJIBHAS PABOTA
Bapuant Nel

1. OmpenenuTe KOJIMYECTBO BEIIECTBA 3KBUBAJICHTA M MOJISIPHYIO MacCy 3KBUBAJIEHTOB (oc-
dopa, kucioposa u 6poma B coenuaenusix PHs, H,O, HBr.

2. Hamumure 351eKTpoHHBIE (HOPMYIIBI aTOMOB 3JEMEHTOB C MOPSIKOBBIMU HOMepamu 9 u
28. Tlokaxxute pacrpeieseHue IJIEMEHTOB THUX aTOMOB IO KBAaHTOBBIM sueiikam. K kakomy
3JIEKTPOHHOMY CEMEWCTBY OTHOCHUTCS KaXKJIbI U3 3THUX JIEMEHTOB?

3. Ucxoxst m3 MONIOKEHUS TePMaHUS W TEXHEIHsS B MEPUOIUYECKON CHUCTEME, COCTaBbTE
(bopMynbl MeTa- U OPTOrepMaHMEBOM KHCIOT, M OKCHJa TEXHELMsl, OTBEYAIOIIUEe UX BBICIIEH
cTeneHu okucieHus. M3o00paszure Gopmynbl 3TUX COEAUHEHHUH rpaduyuecKy.

4. BpluMcanTe KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIIENUTCS MpU BOccTaHOBIEHHH Fe,03 me-
TAJUTMYECKUM ATFOMUHHUEM, €CJTH ObLI0 momy4deHo 335,1 T kenesa.

5. Beraucaure AGE.;.S CHENYIOUINX PEaKIIHIA:

A) 2NaF(K) + Clz(r) = 2NaC|(K) + Fz(r)

6)PbOz(K) + ZZn(K) = Pb(K) + ZZnO(K)

MoskHO 1 TIOJTY4uTh (GTOP O peakimu (a) U BocctaHoBUTH PhO; iiuHKOM 110 peakimu (0).

6. Oxucnenue cepsl U €€ JUOKCUAA TPOTEKAET 110 YPAaBHEHUSIM:

8) S + 02 = SOx;

6) ZSOZ(F) +0,= 2803@).

Kak u3MeHuTCs CKOPOCTh ATUX PEaAKIHil, eciu 00beMbl KaKJI0M U3 CUCTEM YMEHBIIHUTDH B Ye-
ThIpe pa3a?

7. BbruncnuTe MOJSPHYIO KOHLEHTPALMI0O U MOJSIPHYIO KOHIIEHTpaluio skBuBasieHTa 20%-
HOTO PAacTBOPA XJIOPH/IA KaIbIHs IIOTHOCTBIO 1,178 r/em’,

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS THPOIIN3a, TIPOUCXOJISIIe-
ro nipu cmemmmBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3sThIX cosell Tuaponu3yercs Heodpa-
TUMO /10 KOHIIAa C 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIIOTHI.
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Bapuant Ne2

1. Peakiiuu BhIpaKkarOTCA CXEMaMU:

P+HIO3; + H,O = H3PO,4 + HI
H,S + Cl, + H,O = H,SO,4 + HCI

CocraBbTe 3J1€KTpOHHBIE ypaBHEHUs. PacctaBpre K03()(PUIMEHTHI B ypaBHEHUSAX PEAKLUH.
JInst KaKI0M peakIuy yKaKuTe, KaKoe BEIIECTBO SBIISICTCS OKUCIHUTENIEM, KAKO€ — BOCCTAHOBH-
TeJIeM; KaKOe BEIIECTBO OKUCIISAETCS, KaKO€ — BOCCTaHABIIUBAETCS.

2. YBEIUYUTCS, YMEHBIIUTCS WM OCTAaHETCs 0€3 M3MEHEHHWs Macca ITMHKOBOW IUIACTHHKHU
npu B3auMoielcTBIH ee ¢ pactBopamu: a) CuSQOy; 6) MgSOy; B) Pb(NO3),? ITouemy? CocTaBb-
T€ AJICKTPOHHBIC U MOJICKYJISIPHBIC YPABHEHHUS COOTBETCTBYIOIIUX PEAKIUH.

3. CocTaBbTe CXE€MY T'aJIbBAHUYECKOTO 3JIEMEHTA, B OCHOBE KOTOPOIO JICKHUT peaKIlus, Mpo-
TeKaromas 1Mo ypaBHEHHUIO

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

Hanummre 31eKTpoHHBIE ypaBHEHHS aHOAHOTO U KaTogHOro mporeccoB. Beruncoute 3C
storo anemenrta, ecau [NiZ*] = 0,01 mons/1, [Ph?*] = 0,0001 mons/1. Otser: 0,064 B.

4. Kakue conmu oOycrnaBiIMBAIOT >KECTKOCTh HPUPOIHON BOAbI? Kakyro >KeCTKOCTh BOJIBI
HA3BIBAIOT KapOOHATHOM, HekapOoHaTHOW? Kak MOXXHO YCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO JKeCTKOCTh? Hanuimre ypaBHEHHS COOTBETCTBYIOIINX PEAKIUH.

5. IlomumepoM Kakoro HENpeeNbHOIO YIJIEBOJOPOJA SBJISETCS HATypalbHBIA Kaydyk?
Hanummre cTtpykTypHyto ¢hopMyiy 3Toro yrieBojgopoaa. Kak Ha3pIBaloT Mpoiiecc mpeBparieHus
Kaydyka B pe3uHy? UeM Mo CTPOSHHUIO U CBOMCTBAM Pa3IMYalOTCs KaydyK U pe3uHa?

Bapuanr 3
1. BoccTanoBneHne OIHOTO U3 OKCHJIOB XKEJe3a UAET 10 CXEMeE:

FesOuq) + Si) — Few + SiOz). Bo3morkeH i 3TOT mpolece NpH CTaHIAPTHHIX ycioBUsx? OT-
BET TIOJITBEPIUTH PACUETOM.

A Hozgg, kJ>K/MOJIB 80298, JIx/MOITB
Fe30anq -1117,7 151,46
Sig - 18,82
Fe(K) - 27
SiOyu -859,4 40
1) -601,1;2) 712,8:; 3) -599,73; 4) -7772,8.
2. [Tpu cmemmBaHuK 2 MOJIb BEIIECTBAa A ¢ 2 MOJIb BelllecTBa B B HEKOTOpOM 00beMe K MO-

. —
MEHTY HACTYyIUIEHUsl paBHOBECHs B oOpatumoii cucreme 2A + 2B <+— 4]] obGpa3zoBanocs 1,6
Mouib BenlecTBa /. Uemy paBHa KoHCTaHTa paBHOBecHs? OTBET OATBEPAUTH PACUETOM.

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

3. Kakoit 00wem rasza Beimenutcs, eciu k 400 mu pactBopa LIOH, tutp xotoporo paBeH
0,0024 r/m 6s1a go6asiena conb (NH4)2,CO3. OTBET MOATBEPAUTH PaCUETOM.

1) 12,6i1; 2) 0,961; 3) 21,5m; 4) 0,89611.

4. IManponu3zy nmoaBepraroTcs: COIU

1. ZnCly; 2. Cs,COs; 3. FeBrs; 4. CaBr;.

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

VYka3zaTh npaBUJIbHBINA OTBET ypAaBHEHUS PEAKIINH THAPOIIN3A.
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1) ZnCl; + H,0 — ZnOHCI + HCI pH =7;
2) Cs,CO3 + H,O — CsOH + H,CO3  pH > 7,
3) FeBr; + H,O — FeOHBr, + HBr  pH<7;
4) CaBry + H;O — CaOHBr+ HBr  pH>7.

5. Uemy paBHA SKBUBAJICHTHAs Macca CEPbl B COCTUHEHUSX:
1. Na,SOs3; 2. Cr2(504)3; 3. (NH4)25; 4, H,S.
1) 16 2) 53 3) 8 4 s

OTBeT NOATBEPIUTH PACUETOM.
Bapuanr 4

1. Wmeercs I Sn 10™ r-mon/n Sn*? // [H'] = 107 r-pon/n /Hy, Pt
UYewmy paBna Benmmunna IJ1C TaKOI‘C[ anemeHTa? OTBET MOATBEPIUTH PACUECTOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYka3arh NMpaBUIIbHBIN OTBET AJIA MPOIECCOB HA 3JIEKTpoaax mpu padore ['D u3 Bompoca
No 1

1)  SnA(-):Sn*%-2 e _ sn™
Pt, HZK(+):2H20+2é — H, + 20H

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

3) Pt, HZA(-):2H20-4é — 0, +4H"
SnK(+):Sn+2+2é — Sn

4) 1>t,H2A(-);2H++2é—>H2

SnK(+):Sn-2€ — Sn*

3. [ToueMy aTmMocdepHas KOppo3us ABISETCS IEKTPOXUMUUECKON KOppo3ueil MeTauioB?

1) Tak kak MeTamu1 KOHTakTUpyeT ¢ napamu HpO Bo3nyxa;

2) Tak kak MeTas1 KOHTAaKTUPYET C KMCIOPOIOM BO3AYXa;

3) Tak kak MeTamyl KOHTaKTHUPYET C JIEKTPOJIUTOM OOpa30BAHHBIM INPU B3aWMOAECHCTBUU
YIJIEKUCIIOTO Ta3a C BJIArou;

4) Tax xak MeTay1 KOHTAKTUPYET C OKUCIUTEIEM U JIEKTPOIUTOM.

4. Wznenue u3 TI C 3aKJIETIKOW M3 MacCCUBUPOBAHHON CTalld, HaXOJIUTCS B MOPCKOM Boje.

Eti' /T. = +0,10B; E" /Fe = +0,17B. Yka3aTbh NpaBUIbHBINA OTBET JIEKTPOIHBIX MPOIIECCOB.
1) TiA(-):Ti—»Ti+2+Ze

FeK (+):0,+4 € +2H,0 — 401
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2) TiA(-):Ti—»Ti"2+2é
FeK(+):2H++2é — H,
3) FeA(): Fe— Fe2+2€
Ti K(+):Oz+4é +2H,0 — 40H
4) FeA(-):Fe—»Fe+2+2(_9
Ti K(+):2H++2é — H;
5. W3znenue u3 Ti ¢ 3akienkoi U3 MacCMBUPOBAHHOW cTaiu, Haxomutcs B pactBope LiCl.
ETi+2/Ti =-1,63B; E,:e+2/|:e =-0,35B. YkazaTh npaBUIbHBIN OTBET AJIEKTPOIHBIX IMPOIIECCOB.
1) TiA(-):Ti—»Ti+2+2é
FeK(+):2H++2é — H,
2) TiA(-):Ti—»Ti+2+2é
FeK(+):Og+4é +2H,0 — 40H"
3) FeA(-):Fe—»Fe+2+2(_9
Ti K(+):2H++2é — H;
4) FeA(-):Fe—>Fe+2+2é

TiK(+):0,+4 € +2H,0 — 40H

6. B kakoii cpejie BBITO/IHEE UCTIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Borpocst 4, 5)
1) B mopckoii, Tak kak 9J]C MeHbIIe.

2) B pacrBope LIiCl, tak kak DJIC meHb1Ie.

3) B Mopckoit, Tak kak DJ1C nmeer 60sbllee 3HaUYCHHE.

4) B pactBope LiCl, Tak kak 3/IC umeer OoJpliee 3HaUCHHE.

OTBET NOATBEPAUTE PEUICHUEM.

7. PaccTaBuTh KO3 PUIIMEHTH METOJOM AJIEKTPOHHOIO OalaHca:
K2Cr,07 + HCl — KCI + CrCl3 + Cl; + H,0. Yka3ars cymmapHoe 3HaueHUEe KO3 puimueHTa s
IIPaBOM YaCTHU:

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

OTBeT NOATBEPAUTD PEILICHUEM.

8. Vka3aTb NpaBUIbHBIA OTBET M5 oxucmrens U3 BOIpoca Ne 6 (0TBET NOATBEPAUTH PEIICHU-
eM)

1) 147 2) 355 3) 17,75 4 4.
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