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1 Bseaenue

Pabouas nporpammMa 1 GOHA OLIEHOYHBIX CPENCTB MUCLMILIMHBI « XUMUSD) COCTABIICHBI B
COOTBETCTBUU ¢ TPpeOOBaHUIMH (heepaTbHOTO rOCy AAPCTBEHHOTO 00Pa30BATENIbHOIO CTAHIAPTA,
yTBEpP KIEHHOTO npuka3oM MuHoOpHayku Poccuiickoit @enepanuu , 1 OCHOBHOH mpodeccro-
HAJIbHON 00pa30BaTeNbHON MPOrpaMMbl MOATOTOBKH « CyIOBbIE SHEPTETHUECKUE YCTAHOBKIWY 110
HanpaBJIeHuI0 moaArotoBku «26.03.02 KopabnecTpoeHne, OKEaHOTEXHMKA M CHCTEMOTEXHHUKA
00BEKTOB MOPCKOH HHYPACTPYKTYPbD».

B3amaun  auc- | HaxoquTh onTUMAabHbIE YCIOBUS ISl MPOTEKAHUS XUMHUECKUX MPOIIECCOB,

LUTUTHHBI OMUCBIBATH XUMHU3M OCHOBHBIX XUMHUYECKUX MPOLIECCOB; OBJIAIETh MPHEMaMU
U METOIUKAMH PEIIEeHHS] KOHKPETHBIX 3a/1a4 U3 Pa3INYHbIX Pa3/IesOB XUMHUH,
BBISIBJIITh B3AUMOCBSI3U MEKIY OTAETbHBIMU XUMHUYECKUMHE MTPOLIECCAMHU.

OcHOBHbIE OcHoBHbIE MOHATHS U 3aK0HbI XuMuHu: BBenenue, OCHOBHbIE TOHATHS U

pas3aensl / | 3aKOHBI XUMUHU

Tembl auciu- | CTpoeHue BemecrBa: Teopuu crpoenus: aroma, OCHOBHbBIE KJIaCChI HEOpTra-

TUTUHBI HUYECKUX COeTUHEHUH, 3aKOH 3KBUBAIETOB, THIbI XUMHUYECKHX CBSI3€H

OcHoBHbBIE 3aKOHOMEPHOCTH XUMHYEeCKHUX peakuuii: Tuns xuMuyeckux
peaxuuii, OBP, CkopocTs xuMHu4eckux peakiuil. XUMHYECKOe paBHOBECHE,
Kuneruka u xkatanus, XuMu4eckasi TepMOAMHAMUKA

PacTBopsb! 1 Apyrue nucnepcHbie cucteMbl: CriocoObl BapaKeHHsI KOHIICH-
Tpauuii pactBopoB, I uaponus, JneKTpoauTHIecKas AUCCOLUALIs
DJeKTpoXuMHYecKHe mpouecchl: DiekTponus, Koppo3us meranios
Hrorosoe Tectuposanme: Hrorosoe tectuposanne, UTOroselii KOHTPOIIb

2 IlepeuyeHb MUIAHUPYEMbIX Pe3yJbTATOB 00yUYeHHs M0 AUCLHUILIHHE (MOAY.II0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKEHUSI KOMIIeTeHUHH

IIpouecc m3ydeHUss TUCLHUIUTUHBI « XUMUSD) HarpaslieH Ha (POPMHUPOBAHUE CIEAYOLINX
komnereHnnii B cootseTcTBUU ¢ @®I'OC BO 1 0cHOBHOI 00pa3oBaTenbHOM mporpaMmoii (Tadbiuma

1):

Tabmmua 1 — KomnereHIMH 1 MHAUKATOPBI HX TOCTH)KECHUS

Kon 1 HaumeHoBaHUE KOMIIe-
TEHIIUU

HnuaukaTopel JOCTHKE-
HUS

[Tnarupyemeie pe3ynbTaTsl 00yde-
HUSI TIO TUCLIMILINHE

ObmmemnpodeccuoHabHbIE

OIIK-1 CriocobeH ucronp30-
BaTb OCHOBHbBIE 3aKOHBI €CTe-
CTBCHHO-HAYYHbIX TUCIUILIIUH
B IpOoeCCHOHATIBHON 1esITelNb-
HOCTH, IPUMEHATb METOABI Ma-
TEMaTHYECKOrO aHAIN3a H MO-
IeTUPOBAHHS, TEOPETUIECKOTO
U SKCMIEPUMEHTAJIBHOTO HCCIIe-
TIOBaHHMs

OIIK-1.1 3naer Teope-
TUYECKHUEC OCHOBEBI
€CTCCTBECHHOHAYYHBIX
JAUCHHUIIINMH, METOABI
MaTeMaTHYECKOrO aHa-
J¥3a ¥ MOJIEJINPOBa-
HUSI, TEOPETUYECKOTO U
SKCIEPHUMEHTAJIBHOT'O
UCCIIEIOBAHMS

3HaeT OCHOBHEIE 3aKOHBI U ITOHSI-
TS O0IIEH XUMUU, XUMHUYECKOM
TEPMOANHAMUKHI 1 KHHETUKH,
MPOLIECCOB THIPONIN3A, BJIEKTPO-
Jn3a, 3JEKTPOXUMUYECKON KOPpPO-
3HU.




OIIK-1.2 Ymeer npu- | Ymeet paboTaTh ¢ MEPUOAMUECKON
MEHATHb METOAbI aHa- CUCTEMOM XUMHYECKUX DJIEMEHTOB
7132 U MOAENUPOBa- JA U. Menneneea; Tabmuneii pac-
HUSA, TCOPETUICCKOTO U | TBOPUMOCTU KHUCJIOT, OCHOBaHWM U
SKCIIEPUMEHTAIBHOTO | COJIEH; pelaTh pacueTHbIe U SKC-
HUCCIICAOBAaHUSA IIPU pe- NEPUMECHTAJIbHBIC 3a1a4H, aHaJI1-

meHnn rpodeccuo- 3UPOBaTh YPABHEHUSI MPOTEKALO-
HAJIbHBIX 3aaa4 X XUMHUYCCKUX peaKLII/IfI.
OIIK-1.3 Bnageer Brnaneer metonamu aHanausa mpo-
HaBbBIKAMU MATCMATU- eCCOB XUMHUYECKOI TEPMOAUHA-
YECKOT'0O aHAJIM3a U MO- | MUKH, KUHCTUKH, TUAPOJIN3aA,
JeTUPOBaHMs, TEOpe- | DIEKTPOIM3a.

THYECKOI'0O U 5KCIIEPU-
MCHTAJIbBHOT'O UCCJIEN0-
BaHUA

3 MecTo AuCUHMIINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMmbl

Jucuunnmza « Xumus» usydaercs Ha 1 kypce, 1 cemecTpe.

JlucunruimHa BXOIUT B cocTas Onoka 1 « AuCUUIuIMHEL (MOYJIN)» M OTHOCHTCS K 0a30BOH
YacTH.

3HaHUs, YMEHUS M HaBBIKY, CHOPMHUPOBAHHBIE IPU N3y YEHUHU JUCLUTUIHHBI « XUMUs», Oy-
OyT BOCTPEOOBaHbI MPHU M3YUYEHHH IMOCIENYIOINX TUCHUILINH: «DPmsuka», « Teopus BeposSTHO-
CTell U MaTeMaTU4yeCcKasl CTaTUCTUKAY.

JucrtumimHa « XUMHUS» B paMKaxX BOCITUTATENbHON paboThl HampasiieHa Ha (OpMHUpPOBa-
HUe y 00yYaromuxcsl aKTUBHONW IPasKAAHCKON MO3ULINH, YBAKEHHSI K ITPaBaM M CBOOOJAM 4YeJo-
BEKa, 3HAHUs MPABOBbIX OCHOB U 3aKOHOB, BOCIIUTAHUE UyBCTBA OTBETCTBEHHOCTU WJIM yMEHUS
apryMEHTHPOBATh, CAMOCTOSITEIIbHO MBICIHTD, Pa3BUBAECT TBOPUECTBO, MPO(HECCHOHAIBHBIE yMe-
HUS WU TBOPYECKU Pa3BUTOMN JINYHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH 32 Bbl-
NOJIHEHHE yUeOHO-TIPON3BOACTBEHHBIX 3aJaHUI U T.1.

4 O0beM QUCHUNIHHBI (MOAYJIS) B 3a4€THBIX eAHHHIAX ¢ YKA3AHHEM KOJIMYeCTBA
aKageMH4YecKHX YaCOB, BbIEJEHHbIX HA KOHTAKTHYIO pa0oTy 00y4aroniuxcsi ¢ nNpenoaasa-
TeJieM (10 BUAAM Y4YeOHBIX 3aHSITHH) H HA CAMOCTOSITEIbHYIO padoTy 00y4aromuxcst

Ob6mas TpyaoeMKocTh (00beM) NUCHUILTHHBI cocTaBisieT 3 3.e., 108 akan. vac.
Pacnipenenenne obdbemMa OUCHMITIMHBI (MOAYJIS) IO BUAAM yUeOHBIX 3aHSATHH MpencTas-
JeHo B Tabmume 2.

Tabmmua 2 — O6beM TucHUIUINHEBI (MOYJIS) IO BUAAM YUeOHBIX 3aHATHIHA

O0beM TUCITUIUTHHBI Bcero aka-
JeMHUYe-
CKHUX 4acOB

O01mast Tpy 10€MKOCTb THCLIUTLTHHBI 108

KonTakTHas aynuropHasi pa6ora o0yuamommuxcs ¢ npenogasaresiem (mo su- | 12
AaM y4eOHBbIX 3aHATHI), BCEro

B ToMm uncae:




3aHATHS JIEKIIMOHHOT0 THNA (JICKLIMH U UHbIC YYeOHbIE 3aHITHSA, TpenycMaTpu- | 4
BAIOIIME IMPEUMYLIECTBEHHYIO Tepenady y4eOHOW WHGpOpMAIMM IeAarornye-

CKUMH pabOTHHUKAMN)

3aHAATHSI CEMHHAPCKOro THUma (CeMHUHAPBI, MPAKTUYECKUE 3aHSTHS, MPaKTH- | 8
KyMBbI, JJabopaTopHbie pabOThI, KOJUIOKBUYMbI U HHBIE AHAJIOTUYHBIE 3QHSTHS)

CamocrosiTesibHAs padoTa 00yYalIIUXCSl U KOHTAKTHAsi padoTa, BKIIO4Yaro- | 92

I1ast TPYIIIOBbIE KOHCYJIbTALUN, HHANBHIY AJIBHYIO paboTy 00yUaroImuxcsi ¢ mpe-
NoJaBaTeISIMU (B TOM YHCJIE HHANBHY AJIbHBIE KOHCYJIBTALINH); B3aUMOACHCTBHIE
B 3JIEKTPOHHOH NH(POPMAIMOHHO-00pa30BaTENbHON Cperie By3a

[IpomeskyToUHast aTTecTar s OOy4Yaro X Cs — 3a4€T 4

S Conepxanne THCUUILTHHBI (MOAYJIfA), CTPYKTYPHUPOBAHHOE MO TeMaM (pa3aesiam)
C YKA3AHHEM OTBCAC€HHOI'0 HA HUX KOJIHIECTBA AKAACEMHUYECCKHUX YaCOB U BUAOB yqeﬁﬂoﬁ

padoThbI

Tabmuna 3 — CTpykTypa U conepkaHue QUCHUILTAHBI (MOJTY JisT)

HaumeHnoBaHue pa3nenos, TEM U
cozep:KaHue MaTepuana

Bunbt yuebHoit paboThl, BKIIFOYAst CAMOCTOSATENBHYIO pa-
60Ty 00y4aroImuxcst U TPYAOEMKOCTD (B Hacax)

Konraktras pabora npenonasarens ¢ odydaromu- | CPC

MHCS
Jlek- | Cemmuapckue (npaktu- | JlaGopatopHble
LUH YECKHE 3aHATHS]) 3aHATHUS

OcHoOBHbIE IOHATHA H 3AKOHbI XHMHH

Bseaenune

OcHOBHbIE NOHATHA H 3AKOHBI
XHMHH

CTtpoeHue BemecTna

Teopun cTpoenust atoma 6
OcHoBHBIE KJIACCHI HEOPTraHHU- 6
YeCKHX COeTHHEeHHH

3aK0H 3KBHBAJIETOB 2 4
THNbI XHMHYECKHX CBSA3eH 6

OcHoOBHbBIE 3AKOHOMEPHOCTH XUMHYECKHX PeaKkuui

Tunbl XUMHYECKHUX peakiui 6
OBP 2 4
CkopocTh XMMHYECKHX peax- 2 6

uuil. XuMH4ecKoe paBHOBecHe




KuHeTnka u karaams 6

XumMHuecKkasi TepMOAUHAMUKA 2 2 4

PacTBOpBI M ApPyruUe AUcNepCHbIe CHCTEMbI

Cnoco0bl BapaxeHusl KOHLEH- 6
TpauHil pacTBOPOB

I'maponus 6
DNEeKTPOJIUTHYECKAS JHCCO- 6
HHUALUS

BJICKTI)OXI/IMI/I'leCKI/Ie MPOoLECCHI

daekTposin3 6

Koppo3us meTanios 6

Hrorosoe TectupoBanue

HUTOroBbiii KOHTPOJIL 10

HUTOI'O o gucuuInHe 4 4 4 92

6 BHeaynuTopHas camMoCTOsAITeIbHAS padoTa 00y4arOmuxcs Mo JUCUUILIHHE (MO-
AYJII0)

[Ipu nmmaHUpPOBaHUM CAMOCTOSITEIBHON Pa0OThI CTYAEHTY PEKOMEHIYeTCsl PyKOBOACTBO-
BATBCS CIEAYIOIIUM PacIpeiesieHUEM YaCOB Ha CAMOCTOSITENIbHYI0 padoty (Tabnuma 4):

Tabnuna 4 — PexoMeHayeMoe pacipenejeHie 4acoB Ha CAMOCTOSITEIbHY IO paboTy

KomnoHeHTBI camocTosiTeIbHON PAadoThI KoaunuyectBo yacos
H3yueHne TeopeTUUeCKUX pa3aesioB JUCLIUIIIINHBI 78

BrimonHeHne oTdera U MOATOTOBKA K 3amuTe jad.pad. 4

IloaroroBka kK TECTUPOBAHUIO 10

7 OueHOYHbBIE CPEACTBA AJisl IPOBEACHHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM
aTTecTaluu 00y4AKIIMXCHA MO AUCUHILTHHE (MOTYJIIO)

@DOHA OLIEHOYHBIX CPEACTB AJIS MPOBEACHUS TEKYLIEr0 KOHTPOJISI yCIIEBAEMOCTH U IIPOMe-
JKyTOYHOM arrectanmy npencrasieH B [lpunoxenun 1.

ITonHBIA KOMIUIEKT KOHTPOJBHBIX 33JaHUN WM MHBIX MaTE€PHAJIOB, HEOOXOIMMBIX IS
OLICHUBAHMS PE3yJIbTATOB OOYYEHUS 10 JUCUUIUTNHE (MOAYJIIO), MPAKTHKE XPAHUTCS Ha Kadenpe-
pa3paboTurke B OyMaKHOM U 3JIEKTPOHHOM BHJE.
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8 YueOHo-MeToaANueckoe U HH(pOpMALIHOHHOE o0ecTieyeHre JHCUMIIIMHBI (MOLY.J151)

8.1 OcHoBHas JuTEpaTypa

1. Axwmeros, H.C. O0mas u Heopranndeckass Xumus . yaeOHHUK 1ist By30B / H. C. Axme-
TOB. - 5-€ U311, uctp., 4-¢ u3A., ucrp. - M.: Beicimas mkomna: Axkamemust, 2003; 2001; 1998. - 744c.
533k3

2. T'nuuka, H.JI. Ob6mas xumus | yaeOHuk ans sy3os/ H. JI. ['nunka; mox pen. B.A Ilon-
koBa, A B babkosa. - 18 -e w3z, nepepad. u nomn., 17-e u3a., nepepad. u gom. - M.: FOpaiit, 2011.
- 886¢. 3983k3

3. T'munka, H.JIL. 3agaun u ynpaxksenus no obuieit xumun / H.JL ['munka. —u3xa. crep.-
M.: KnoPyc, 2011. —240c.

4. ®ponos, BB. Xuwmus : yuebHoe mocodue mis By3os / B. B. ®ponos. - 3-e u3n., ne-
pepad. u gorm. - M.: Beicimas mkona, 1986. - 543¢. u3z-23k3 ab-053k3

5. Endumos, B.1. OcHoBbI 00111e#t XuMuu [ DNEKTPOHHBIN pecypc] : yueOHOoe moco-Oue
/ BW. Endumos, 2-e uza. - M.: HUL] UHOPA-M, 2015. - 256 ¢. - ISBN 978-5-16-010066-1. —
Tekcr : snexkrponHbIii // DnexTpoHHO-OMbMMOTeuHass cucreMa ZNANIUM.COM : [caiiT]. —
URL: https://znanium.com/catalog/document?id=372542 (nara obpamenus: 12.06.2021). — Pe-
JKUM AOCTYTIA: JUUIsl aBTOPU3UP. MOJIB30BATEICH.

8.2 JlonoiHUTe/IbHAS JIUTEPATYPA

1. Koposun, HB. Obmas xumus : yuebnuk 1 cryaeatos By3oB / H. B. Koposus. - 9-
e m3a., mepepad. - M.: Beicmas mkona, 2007; 2004; 2000; 1998. - 557¢. 31 3k3

2. VYraii, A.A. OOwast u Heopranuyeckast XUMHs ;| ya4eOHuK aust By30B / 5. A. Yraii. - 4-
e u3a., crep. - M.: Briciias mkosna, 2004; 2002; 2000; 1997. - 528¢. 9733

8.3 MeToanueckue yKa3saHusi AJs1 CTYACHTOB MO OCBOCHHMIO AN CLUTIIUHbBI

1. 3akoH skBuBaneHTOB. Meronmueckue ykazanus /Coct. B.B. Cazonos. KomMmcomomnbck-
Ha-AMype: Komcomonbckuii-Ha-AMype roc. TexH. yH-T, 2002. — 8 c.

2. KowmmekcHbie coequnenusi: Metonudeckue ykasanusi /Coct. B.B. Tenem. — Komco-
Moabck-Ha-Amype: [OVYBIIO «KHAI'TY», 2003. — 8 c.

3. CkKoOpoCTb XMMHUYECKUX peakinil. XMMHYeCKOe paBHOBECHE. . METOJUYECKHE YKa3aHUs
K JJaboparopHoii pabote no kypcy «O01mmas n HeopraHudeckas xumus» / coct. . H.JI. Hazapenko.
— Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanus3: MeTomu4ecKue yka3zaHus K J1adopaTopHOil padore mo kypey «OOmmas xu-
mus» / coct. H.J[. Hazapenko. — Komcomonbck-Ha-Amype : @®T'BOY BIIO «KHAT'TY», 2015. —
8c.

5. PacTBOpBI : METOIUYECKHE YKA3aHHSI K BBIOJIHEHHUIO JA0OPATOPHOH pabOTHI IO KypCy
«O6mas xumust» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: @PT'BOY BITO « KHAI'TY »,
2015, 7 c.

6. KectkocTh Bonbl: MeTonuyeckue ykasanus kK jabopaTtopHoi padore mo olmieit Xu-
mun/ Coct. LU. 3onorapes. — Komcomonbck-Ha-Amype: TOYBIIO «KHATTY», 2004. - 7 ¢.

7. DIeKTPONUTHUYECKas AUCCOHMALINS: METOINYECKUE YKa3aHusI K JabopaTopHoii paboTe
no kypey «O0mas u Heopranndeckas xumus» / coct. . B.B. Tenemr — Komcomonbck-Ha-Amype:
OI'BOY BIIO «KHAI'TY», 2015. -9 ¢,

8. Tmaponus coneii: Meronuueckue ykaszanus /Coct. H.B. Pemusosa, H.JI. Hazapenko.
Komcomoneck-Ha-Amype: TOYBIIO «KHAI'TY», 2008. — 17 c.

9.  OKHMCIHUTEIBHO-BOCCTAHOBHUTEIBHBIE PEAKIIMN: METOJUYECKHUE YKA3aHHUS K BBITIOJIHE-
HUro JadopaTtopHoii paboTtsl no kypey «O6mas xumust» / coct. .U, 3onorapes, H.JI. Hazapenko
— Komcomonbck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. — 10 c.
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10. DnexTpoxuMudeckas Kopposus metauios: Meronnyeckne ykasaaus / Coct. 1.U. 30-
norapeB. - Komcomonbck-Ha-Amype: KomcoMonbckuil-Ha-AMype rocyJapCTBeHHbINH TeXHUYe-
ckuil yHusepcurer, 2008. - 12 c.

11. Bnexrponus: Meronudeckue ykaszanusi /Coct. MW, 3onorapes. — KoMcomobCck-Ha-
Amype: T'OYBIIO «KKHAI'TY», 2003. — 10 c.

12. p — BMeMEeHTHI: METOIUYECKHE YKa3aHHsI K BBIOJHEHUIO Ja0OpaTopHOi padoThl 1Mo
Kypcy «O06mas n Heoprannueckas xumus» / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
OI'bOY BIIO «KHAI'TY», 2016. — 10 c.

13. d — s7HeMeHTBI: METOIUYECKHE YKa3aHUS K BBINOJIHEHUIO JTAOOPaTOpPHBIX paboT 1o
Kypcy «O0bmiast m Heoprannueckas xumusy / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
OI'BOY BIIO «KHAI'TY», 2011. - 12 ¢.

14. Opranuueckue MoJUMEPbL: METOAMYECKHE YKAa3aHHs K BBIMOJHEHHIO JTA00OPATOPHBIX
padot no kypcy «O06mas xumusy / coct. I .M. Pemuzos. — Komcomonbck-Ha-Amype : PI'BOY
BITIO «kKHAI'TY», 2004. — 11 c.

15. VYkasaHHble METOAWYECKME MaTepUalibl TakkKe pa3MELIeHbl MO  aApecy:
https://knastu.ru/students/nuaHbiii KaOUHET.

8.4 CoBpemenHble npodeccoHanbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIpa-
BOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYLIeCTBJIEHUH 00Pa30BATEILHOIO MPOLecca 1o
AUCHHILIHHE

1. 3nexrponHo-Oubmuoreunas cuctema ZNANIUM.COM. [orosop Ne 4997 »6¢ UK3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. ot 17 anpenst 2021 1.

2. DnextpoHHO-Oubnmoreunas cuctema IPRbooks. JIuniensnonnstii norosop Ne EIT 44/4
Ha TMPEAOCTaBJICHWE HOCTyMa K 3JIeKTpOHHO-OmbmuoreuyHoit cucteme I[PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 despans 2021 r.

3. DnexrponHo-Ombmuoreynas cuctema eLIBRARY .RU. Jlorosop Ne EII 44/3 Ha oka-
3aHHe YCIOyr JOCTyna K aJeKTpoHHBIM u3nanusam MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 ¢pespans 2021 r.

8.5 Ilepeuene pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALHOHHOH ceTH «UHTEp-
HeT», He00XOAUMBIX 1JIs1 0CBOEHHSI JUCIHHUIJIHHBI (MOAYJIs1)

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

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

3. Hayunas snexkrponnast obubnmuoreka eLIBRARY RU [DnekTponHsiii pecypc]. - Pe-

*um noctyna: http://elibrary.ru, cBoOOIHBIN.

4. EctecTBeHHOHay4YHBIH 00pa3oBaTENbHBIA MOPTAN [DNEKTPOHHBIN pecypc]. - Pexxum

nocryna: http://en.edu.ru, cBOOOIHBII.

8.6 JInueH3noHHOE H CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecredeHue, uc-
MoJIb3yeMoe MPH OCYIecTBJIeHHH 00Pa30BaTeILHOI0 Npouecca no AUCHUIINHE

Tabmmua 5 — IlepedeHpb UCIOIB3YEMOr0 MPOTPAMMHOTO 00eCTIeUSHHSI

Haumenosanue 10 | PexkBU3UTHI / yCIOBUS HCIIOIB30BAHUS

Microsoft Imagine Jlunensuonnsiii morosop A3223 Ne008/65 ot 11.01.2019
Premium




OpenOftice CBoOonHas TUIEH3HSI, YCIIOBUS UCTIOJIB30BAHUS IO CChLIKE!
https://www.openoffice.org/license. html

9 Opraﬂmaunonﬂo-nez(arornqecmne yYciaoBusd

Opranmsauys o0pa3oBaTeIbHOrO MPOLIECCa PErIaMeHTHPYETC YUeOHbIM TUIAHOM H pac-
nucaHueM yueOHbIX 3aHITUi. A3k 00y4ueHus (npenonaBaHusi) - pycckuil. st Bcex BUAOB ayau-
TOPHBIX 3aHATUH aKaAEMUYECKUN 4acC YCTAHABJIMBAETCS MPOJOKUTEIBHOCTBIO 45 MUHYT.

IIpn ¢dopmupoBaHMM CBOEH HHIUBUAYAJIbHONW 00pa30BAaTENBHON TPAaeKTOPHH OOydYaro-
IIUHCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX MUCIHIUIMH U NMPOGECCHOHATBHBIX MOy -
Jiell, OCBOSHHBIX B MPOLIECCE MPEAMECTBYOIIEro 00yueHus, KOTOPbI 0OCBOOOKAaeT o0yJaroIe-
rocst OT HEOOXOAMMOCTH MX TTOBTOPHOT'O OCBOCHHSI.

9.1 Oo0pa3oBaTejibHbIE TEXHOJOTHH

YueOHbIH MpoLece NpH MPernoiaBaHuN Kypca OCHOBBIBAETCS HA UCTIOIB30BAHNUH TPATULIH-
OHHBIX, UTHHOBALIMOHHBLIX H I/IH(bOpMaL[I/IOHHbIX O6pa30BaTeJ'IbeIX TEXHOJIOTUHA. TpaI[I/IL[I/IOHHbIe
o0pa3oBaTeNIbHbIE TEXHOJIOTHH MPEICTABICHBI JICKIIUSIMI U CEMUHAPCKUMHU (TIPaKTHUECKUMU ) 3a-
HATHUAMMN. HHHOBaLII/IOHHbIe 06pa30BaTeanbIe TEXHOJIOTUU UCTTOJB3YHOTCA B BUAC LIIUPOKOTO MPU-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (hopM mposeneHus 3aHsTuil. UHpopmanmonHeie 0bpaszo-
BATCJIBHBIE TEXHOJIOTUH PCATTU3YIOTCA MMyTEM dKTHUBU3ALIUU CaMOCTOSTETLHOMN pa60TbI CTYACHTOB
B MH(OPMAILIMOHHON 00pa3oBaTeNbHON cpene.

9.2 3aHaTHa JeKIHOHHOI'0 THIIA

JIeKIMOHHBIN KypC MpenrnoiaraeT CUCTEMAaTU3UPOBAHHOE U3JIOXKEHHE OCHOBHBIX BOIPO-
coB yueOHOrO I1aHa.

Ha nepBoii nekumu nexTop o0si3aH NpenynpeanThb CTYASHTOB, TPUMEHUTEIBHO K KAKOMY
6azoBoMy y4ueOHUKY (yueOHUKaM, yueOHbIM mocobusimM) OyIeT NpoYnTaH Kypc.

JleKIMOHHBIH KypC AOJDKEH AaBaTh Haubobmii 00beM HHpOpMaLuN 1 o0ecriednBaTh 00-
Jee riay0oKoe MOHNMaHNe Y4eOHbIX BOITPOCOB MPU 3HAYUTEIBHO MEHBLIEH 3aTpaTe BPEMEHH, YeM
3TO TpeOyeTcs OONBIINHCTBY CTYAEHTOB Ha CAMOCTOSATENbHOE H3y4YeHHE MaTepuaa.

9.3 3aHATHS CEMHHAPCKOI0 THIIA

CeMmuHapckue 3aHATHUS TPEACTABISIIOT COOOH NETaNM3aLUi0 JIEKIIMOHHOTO TEeOpeTHYe-
CKOT'0 MaTepuasa, MPOBOMAATCS B LENSX 3aKPeIUIeHHsI Kypca U OXBAaThIBAIOT BCE OCHOBHBIE pa3-
hi () 138

OcHoBHO# (opMOIi IPOBEEHHUS] CEMHUHAPOB SIBISIETCS 00CYXKIeHue Hanbosee mpooiem-
HBIX U CJIOXKHBIX BOIIPOCOB IO OTAEIBHBIM TEMaM, a TaKXKe pa30op MPUMEPOB U CUTYALHi B ay/1H-
TOPHBIX YCJIOBUAX. B obs13anHOCTH npenogaBaTeyid BXOOAT. OKa3aHUEC Me’TOI[H‘{eCKOfI IIOMOIIU U
KOHCYJBbTUPOBAHUE CTYACHTOB IO COOTBETCTBYIOIIUM TEMaM KypcCa.

AKTHBHOCTb Ha CEMUHAPCKUX 3aHATUAX OUCHUBACTCS IO CICAYIOLUUM KPUTEPUAM:

- OTBETHI Ha BOIPOCHI, NIpe/IaraeMbie MPenoaaBaTeiem,

- y4acTHU€E B JUCKYCCHSIX,

= BBIITOJIHCHUEC MPOCKTHLIX U UHBIX SaHaHHﬁ;

- ACCUCTHPOBAHUE MPETONABATENIO B IPOBEACHUH 3aHATHI.

OtBer noKeH ObITh apTryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OTHOCIIOXKHBIM, CONEPIKaTh
CCBUJIKHY Ha HCTOYHUKH.
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Jlokstazel 1 ONMOHUPOBaHKE JOKJIA 0B IIPOBEPSIOT CTENEHb BlIaJleHUs TEOPETUIECKUM Ma-
TEpHaJIOM, a TaKKe KOPPEKTHOCTb U CTPOTOCTb PacCy KACHUM.

OueHuBaHue 3a1aHNM, BBIITOJHEHHBIX HA CEMUHAPCKOM 3aHATUU, BXOAUT B HAKOIUIEHHY IO
OLICHKY.

9.4 CamocrosiTeJibHAsI pa00Ta 00y4YAIOIIUXCS M0 JUCHUIIHHE (MOAYJTI0)

CamocrosTenpHas padoTa CTYIEHTOB — 3TO MPOLIECC AKTHBHOTO, LIEJICHAIPABJIEHHOTO MTPH-
0oOpeTeHHst CTy AEHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HENMOCPEACTBEHHOTO YHaCTHs MPETIOAaBATENS,
XapaKTEPU3YIOIIHNCS MPEIMETHON HANIPABIECHHOCTHIO, 3 PEKTUBHBIM KOHTPOJIEM U OLICHKOH pe-
3yJBTATOB AESITEIBHOCTH 00YUarOIIerocs.

Lenn caMOCTOSATENbHOM PabOTHI:

- CUCTEMAaTHU3aLUsl U 3aKPEIUICHHE MOJyYeHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHHUI CTyAE€HTOB,

- yrayOsieHne U pacIiipeHne TEOPEeTHIECKUX 3HAHUI;

- (popmMupOBaHUE YMEHHI HCIOIB30BATh HOPMATHUBHYIO U CIPABOYHYIO JOKYMEHTALHUIO,
CHELUATbHYIO0 JIUTEPATy Py,

- Pa3BHUTHE MO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH,

- (hopMHUpPOBAHHE CAMOCTOSITEIIBHOCTH MBILIJICHHS, TBOPYECKONW MHUIIUATHUBLI, CIIOCOOHO-
CTeH K CAMOPA3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpeaIn3alny,

- Pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaAE€MUYECKUX HABBIKOB.

CamocrosTenpHas paboTa MOXKET OCYIIECTBIISATHCS MHANBUIYAIBHO WIN TPYIIIAMH CTY-
IEHTOB B 3aBICUMOCTH OT LI, 00BEMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMaTHKH.

TexHONOrMsI OPraHU3aLUH CAMOCTOSTENIbHOW paboThl CTYIEHTOB BKJIFOUAET UCIOJIB30Ba-
HUe WHPOPMALIMOHHBIX U MATEPHAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyAUTOPHOW CAMOCTOSITENBbHOH padOThl CTYIEHTOB MOXKET
MPOXOIUTH B MMCbMEHHOM, YCTHON MITM CMEIIAHHOMH (hopMe.

CTyneHTBl TOJKHBI TOIXOAUTh K CAMOCTOSITENIbHON padoTe KaK K HAUBAXKHEHUIIIEMY Cpel-
CTBY 3aKpEIUICHUS U PA3BUTHUS TEOPETUUECKUX 3HAHUH, BBIPaOOTKE €IMHCTBA B3IJISAOB HA OTEIb-
HBIE BOIPOCHI Kypca, MPHOOPETEHUs ONPEIeSICHHBIX HABBIKOB U HCIIOJIb30BaHUS TPO(eCcCHOHATb-
HOM JIUTEPATYPHIL.

9.5 Metoanueckne yKa3aHus AJis1 00y4aIOMHXCH M0 OCBOGHUI0 AHCHHILIUHBI

[Ipn M3y4eHnn AUCUUIUIMHBL 00YUarOIUMCS 1e1eco00Pa3HO BBITIOIHSTD CIEAYIOLINE pe-
KOMEH/IaLlu:

1. M3yuenne yueOHON TUCHUITIIMHBI JOJDKHO BECTHCH CHCTEMATHUECKH.

2. Ilocne u3yueHust Kakoro-i1mdo pasaena 1o yueOHUKY WM KOHCIEKTHBIM MaTepraiaM
PEKOMEHy€eTCs 110 MaMsTH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIPeeIeHMs], IOHATHS pa3ena.

3. Ocoboe BHUMaHHE CIENYET YIASIUTD BBIITOIHEHHIO OTYETOB O MPAKTHYECKIM 3aHIATHUAM
U MHIMBUIY AJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITEIIBHYIO paboTy.

4. Bcs TeMaTuKa BOITPOCOB, U3Y4YaeMbIX CAMOCTOSATEIbHO, 3aa€TCsl Ha JIEKLUAX MTpernoa-
BareneM. M ke maroTcs MCTOYHUKM (B MEPBYIO OYepenb BHOBb M3IAHHBIC B MEPUOIUYECKON
HAy4YHOH JuTeparype) 1t 0ojee NeTalbHOTO MOHUMAHUS BOIIPOCOB, O3BYYEHHBIX HA JICKIIHH.

IIpu camocTosiTenbHOM npopadoTke Kypca 00ydaroImuecs: JOKHBIL

- IPOCMATPHUBATH OCHOBHBIE OIpENeNeHHs U (PaKTHI,

- IOBTOPUTb 3aKOHCTIEKTUPOBAHHbIN Ha JIEKIIMOHHOM 3aHSTUU MaTepua U JOMOJHUTb €ro
C YYETOM PEKOMEHIOBAHHON MO AAHHOW T€ME JINTEPATY PhL,

- U3YUUTb PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIIATH TE3UCHI, AHHOTALUN U KOHCIIEKTBI
HanOoJiee BaKHBIX MOMEHTOB;

- CAMOCTOSITEJIbHO BBIMOIHATD 3a/1aHMsI, AaHAJIOTMYHbIE IIPEJIaraeMbIM Ha 3aHATHUSX,
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- UCTIOJIB30BATh IJIA CAMOIIPOBCPKHU MAaTCPUAIIbL (I)OH,[[a OLCHOYHBIX CPCACTB.

10 Onucanue MaTepHaJbHO-TEXHHYECKOr0 o0ecneyeHHsi, He00X0AMMOro J1Jisl 0CY-
eCTBJIEHUs] 00Pa30BATEJILHOIO MPOoLEecca Mo AUCHHUILIHHE (MOAYJTI0)

10.1 Y4eOHo-1a0opaTopHoe 000pyAoBaHHUE

Tabmuma 6 — Ilepeuens 0OopynoBaHus TadopaTOpUu

Aynu- | Haumenoanue aynu- | Mcnonp3yemoe o0opynoBaHue
Topusi | Topuu (Jaboparopun)

431/1 Jlaboparopus oOmmeli | XuMmudeckast ocy1a, XMMHUECKUE PEaKTHBbI, U3-MEPH-
XUMHHU TEJBbHBIC U HarpeBaTeNIbHbIE TPUOOPHI, KOM-TIEKT IEMOH-
CTPALIIOHHBIX [JIAKATOB

10.2 TexHuueckue u 3J1eKTPOHHbIE CPeJCTBAa 00yUYeHH

JleKiHOHHBIE 3AHATHSL.

AynuTopuH Al JIEKUMOHHBIX 3aHITUH YKOMIUIEKTOBAHBI MEOENbI0 U TEXHHYECKHUMH
cpeacTBaMu OOy4eHHUsI, CIY KAIlUMU sl IPECTaBIeHUs yaeOHoH nHpopmanuu O0NbIION aynu-
Topuu (HabOpBI AEMOHCTPAIMOHHOTO 000pyaOBaHUs (MPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HAIHBIC TOCOOUS], TEeMAaTHYECKUE UJLTFOCTPALNH).

Jlnis peanu3alyy TUCIHUILIMHBI TOATOTOBIIEHBI CIENYIOIIHNE TPE3CHTALNH!

1. OCHOBHBIE TOHITHUS U 3aKOHBI XUMUH

Crtpoenue BemiecTa

OCHOBHBIE 3aKOHOMEPHOCTHU XUMHYECKUX PEaAKIIH
PacTBOpBI U Ipyrue AUCNEepCHbIE CUCTEMBI
aﬂeKTpOXI/IMI/ILIeCKI/Ie MpoLeCChI

DeMeHTHI KQUeCTBEHHOI'O U KOJIMYECTBEHHOIO aHaJIN3a

N o ke w D

BricOkOMOIEKy IsIpHBIE COETUHEHUS

IIpakTuyeckue 3aHATHS.

AynuTtopun A MPAKTUYECKUX 3aHITUH YKOMIUIEKTOBAHBI CIIELHAM3UPOBAHHON Mebe-
JBIO U TEXHUUECKUMH CPEeCTBAMH 00yUeHHs! (POEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHSL.

JLnst mabopaTOPHBIX 3aHIATHI UCTIONB3YyeTCs ayauTopust Ne 431, ocHameHHast 00opy1oBa-
HHUEM, YKa3aHHbIM B Ta0xI. 6:

CamocrosiTeibHAs1 padoTa.

ITomemenns 1151 CAMOCTOSITENbHOM PadOThl OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOH C BO3-
MOYKHOCTBIO TTOAKJIIOUEHHs K ceTH «MHTepHeT» M INOCTyNOM K 3JIEKTPOHHOH MH(OPMAIOHHO-
obpazosarenbHoit cpene KHAT'Y:

- yptaJbHbId 321 HTh KHAT'Y

11 Hnuble cBeaeHud

MeTozmqecmle PEKOMEHIAIIMH 11O 06yqeﬂmo JIMI ¢ OrpPAHHYE€HHBIMH BO3MOKHO-
CTSAMH 310PO0BbH H HHBAJIMAOB
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OcBoeHue MUCIUTUTMHBI OOYYAOIIUMHUCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBSI
MOXeT OBbITb OPraHM30BAHO KAK COBMECTHO C APYTUMH OO0y YarOIIUMHUCS, TAK M B OTJEJbHBIX IPYII-
nax. [IpenmonararoTcsi crieMajIbHbIE yCJIOBHS IS TOTyYeHUs] 00pa3oBaHMs 00yYaIOLUTUMHCS C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI.

[Ipodeccopcko-neqarornueckuii COCTaB 3HAKOMUTCSI € TCUXOJIOTO-(PU3HOIOTHIECKUMU
0CcOOEHHOCTSIMH 00YUarO MK Csl HHBAJHMOB U JIUL] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 37JOPOBB,
WHIMBUAY AIbHBIMU MPOrpaMMaMHu peabuanTauui HHBAIUAOB (1ipu Haimm4aun). [Ipu HeoGxonumo-
CTH OCYILIECTBJISIETCS AOMIOJIHUTENbHAS IO AEePIKKa ITPENoJaBaHus ThIOTOPaMH, IICUXOJIOraMH, CO-
UAJIbHBIMU paOOTHUKAMH, MPOLIENIINMHU TOATOTOBKY aCCUCTEHTAMH.

B cootBercTBUU ¢ MeToaMYeCcKUME pekoMeHnanusiMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce ImpeanoaraeTcs HCIOIb30BaTh COLIMAIbHO-aKTHBHBIE U pedIeK-
CHBHBIE METO/IbI O0YUYEHHSI, TEXHOJIOTUH COLIMOKY JIbTY PHOH peaOUINTALINH C IIeJTbI0 OKAa3aHUs MO-
MOIIH B YCTAHOBJICHUH TTOJTHOIICHHBIX MEXXJIMYHOCTHBIX OTHOLIEHUH C APYTUMH CTYACHTAMH, CO-
31aHUM KOM(OPTHOrO MCUXOJIOTHYECKOT0 KJMMaTa B cryneHdeckoil rpymme. [Tonbop u paspa-
60TKa yueOHBIX MaTepPHAIOB MPOU3BOISATCS C YIETOM MPENOCTABICHHS MaTEpPHalia B PA3IMIHbIX
dopmax: ayIuaNbHOM, BU3yaJIbHOM, C UCIOIBb30BAHUEM CIIELHUAIBHBIX TEXHHUECKUX CPEINCTB U
UH(POPMALIMOHHBIX CHCTEM.

Ocoenue nucruruinHel aunamu ¢ OB3 ocymiecTsisieTcs ¢ HCMIOIB30BAHUEM CPEACTB O0Y-
YeHHUs1 OOIIETO U CIEHATbHOrO Ha3HaYeHUs (MIEPCOHATBHOTO M KOJIJIEKTUBHOTO HCTIOJB30BAHUS).
MarepuanpHO-TEXHUUECKOEe OOecreueHne MpeayCMaTpUBAeT MPHUCIOCOOICHHE ayIuTOpHid K
Hy>xaam nuy ¢ OB3.

®dopMa npoBeAeHMsI aTTEeCTAllUM I CTYAEHTOB-UHBAJINIOB YCTaHABINBAETCS C YUETOM
WHANBUIY AJIbHBIX TICUXO(u3nueckux ocodennocrei. /s crynenros ¢ OB3 npenycmarpuBaercs
nocTymnHasi popma npeaoCcTaBIeHHs 3aJaHIH OLIEHOYHBIX CPEACTB, & IMEHHO!

- B TICYATHOH WJIM 3JIEKTPOHHOHN (popme (Iu1st UL ¢ HApYIIEHUSIMU OMTOPHO-ABUTaTEIbHOTO
amnmnapara);

- B IEYaTHOH (popme Wi 3J1eKTPOHHON PopMe € YBETMYEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JIS1 JIUI] C HAPYIIEHHUSIMU CITyXa, PEUH, 3PEHUsI);

- METOZIOM YTEHHsI ACCHCTEHTOM 3aJaHUs BCIYX (IS JIML C HAPYLIEHUSIMH 3PEHUST).

CTyneHTaM C MHBaJUAHOCTBIO YBEIMYMBAETCS BpPEMsl HA MOATOTOBKY OTBETOB Ha KOH-
TPOJIBHBIE BONPOCHL. J{JIsi TAKMX CTYIEHTOB PNy CMaTPHUBACTCS JOCTYIHAsS (popMa MpeaocTaBie-
HUS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCBMEHHO Ha Oymare Win HaDOpOM OTBETOB Ha KOMIBIOTEPE (IS JIUL] C HAPYLICHUSIMHU
clyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIB30BAHUEM YCIYyT aCCUCTEHTa (st
JIILI ¢ HAPYLIEHUSIMU ONIOPHO-/IBUTATEIBHOTO aIlapaTa);

- YCTHO (AJIs1 JIUL C HAPYIIEHUSIMH 3PEHHsI, OTIOPHO-ABUIATEILHOTO armnapara).

ITpu HeoOxomuMOCTH Il OOYHAIOIINXCS ¢ HHBAJMIHOCTBHIO MPOLIEAYPa OLEHUBAHUS pe-
3yJbTATOB 00yUEHUS] MOXKET MPOBOANUTHCS B HECKOJIBKO 3TAIOB.
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IIpunoxenue 1

OOHA OHNEHOYHBLIX CPEACTB

no JUCHUIIJIMHE

«XAMHS»

Hanpasnenne nonroToBKu

26.03.02 KopabnecTpoeHue, OKEaHOTEXHUKA H CHCTEMO-
TEXHHUKA OOBEKTOB MOPCKON HH(PPACTPYKTYPBI

Hamnpagsiennocts (mpoduib) obpa-
30BaTEJIbHON NMPOrPaMMBbI

CynoBble SHEPTETHUECKUE YCTAHOBKHU

Kpanudukanus BbITyCKHUKA

bakanasp

Ion Hauana moaroToBku (10 yued-
HOMY IIJIaHY )

2021

dopma oOyueHust

3aouHas popma

TexHomnorust o0yueHus TpanuuuoHHas
Kypc Cemectp TpymoeMKOCTb, 3.€.
1 1 3

Bun npomMesxyTO4YHON aTTecTalnu

OOecneunBarolee NoapasaeieHe

3auér

Kadenpa « Xumus 1 XUMUYECKUE TEXHOJIOTUI
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1 IlepeyeHb NJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHsI 0 JUCUUIINHE (MOAY.JI10), CO-
OTHECEeHHBIX ¢ HHAUKATOPAMH JI0CTHKEHUSI KOMIIeTeHUHH

Tabmmua 1 — KomnereHIMH 1 MHAUKATOPBI HX TOCTHYKECHUS

Kon 1 HaumeHoBaHUE KOMIIe-
TEHIIUU

HuaukaTopsel 0OCTHKE-
HUS

[Tnarupyemeie pe3ynbTaTsl 00yde-
HHUSI TIO TUCLIUTUIAHE

ObmenpodeccuoHambHbIE

OIIK-1 CriocobeH ucronp3o-
BaTb OCHOBHBIE 3aKOHBI €CTe-
CTBCHHO-HAYYHbIX TUCIUILIIUH
B IpopeCCHOHATIBHON 1esTelNb-
HOCTH, IPUMEHATb METOABI Ma-
TEMaTHYECKOrO aHAIN3a U MO-
IeTUPOBAHHS, TEOPETUIECKOTO
U SKCIIEPHUMEHTAJIBHOTO HCCIIe-
TIOBaHHMS

OIIK-1.1 3naer Teope-
THYECKHUE OCHOBBI
€CTEeCTBEHHOHAY YHBIX
OUCLUILTHH, METObI
MaTeMaTHYECKOrO aHa-
JM3a ¥ MOJIEJINPOBa-
HHSI, TEOPETUIECKOTO U
HKCIEPUMEHTAIBHOTO
UCCIIEIOBAHMS
OIIK-1.2 Ymeer mpu-
MEHSITb METO/IbI aHa-
JM3a ¥ MOJEJINPOBa-
HHSI, TEOPETUIECKOrO U
HKCIEPUMEHTAIBHOTO
UCCIIeIOBAHMUS [TPHU pe-
IIeHUH podeccHo-
HaJIbHBIX 337124

OIIK-1.3 Bnageer
HaBBbIKAMHU MaTEMAaTH-
YeCKOro aHaJIN3a U MO-
IeTUPOBAHMUS, TEOPE-
THUYECCKOTO U BKCHepI/I-
MEHTAJIbHOIO HUCCIIENO0-
BaHUA

3HaeT OCHOBHEIE 3aKOHBI U MTOHSI-
TS O0IIEH XUMUU, XUMHUYECKOM
TEPMOANHAMUKHI 1 KHHETUKH,
MPOLECCOB TUAPONN3a, HJIEKTPO-
Jn3a, 3JEKTPOXUMUYECKON KOPPO-
3HU.

YnMeer paboTaTh ¢ IEPUOJUIECKOM
CUCTEMOM XUMHYECKHX DJIEMEHTOB
JAU. Menneneea; Tabmuneii pac-
TBOPHUMOCTHU KUCJIOT, OCHOBaHWM U
COJIEH; pelaTh pacyeTHbIC U BKC-
NepUMeHTaJIbHbIE 331441, aHAJIU-
3UPOBATh YPAaBHEHMUsI [IPOTEKAIO-
X XUMHUYCCKUX peaKL{Hﬁ.

Bnaneer meTonamu aHaiausa npo-
LIECCOB XMMHUYECKON TepMOANHA-
MUKH, KHHETUKH, TUIPOJIN3a,
3JIEKTPOJIH3A.

2 MeTtoauyeckne MaTepHaJbl, ONPeAesiioNHe NPoueaypbl OLEHHBAHHUS 3HAHHUH,
YMeHHH, HABBIKOB U (HJIH) ONBITA AeATeJIbHOCTH, XapaKTepU3yoilne npouecc (popMuponBa-

HHA KOMIeTeHIHH

Tabnuna 2 — ITacnopT GoHma OLIEHOYHBIX CPENCTB

3aKOHbI XUMHHU

2. CtpoeHue BelecTBa

3. OCHOBHBIE 3aKOHOMEP-
HOCTH XUMHYECKHUX pe-
aKLuH

4. PacTBOpHI U ApyTHE

oora

pabora Ne 2, 3

2. IIpaktnyeckas
pabora Ne 2

3. Konrponphnas pa-

KonTtposanpyembie dDopmupye- HaumeHnoBanmue
pasaensl (TeMbl) Masi KOMIIe- OLIEHOYHOI 0 Iloka3aTenn oneHKH
AUCIUILIHHBI TeHIHSA cpeAcTBa
1. OcHOBHBIE MOHATHUSA U OIIK-1 1. JlabopaTopHas 1. BemonmHeHue 1ado-

PaTOPHBIX pador,
HaJ4Me 3aucei B J1a-
O0opaTopHOM XKypHAJE,
YCTHBII OIIPOC MO TEME
2. BrpINoJHEHUE Mpak-

THYECKUX  3a/JaHuil,
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TUCTIEPCHBIE CUCTEMBI
5. DIIeKTPOXUMUYECKHE

MPOLIECCHI

Hajgu4yue  KOHCIEKTa
0 TeMe
3. Kontponpnas

paboTta MPOBOAUTCS B
4acel BHEAyJUTOPHOU
OO0yuaromu-
ecsi MOJyd4aroT 3ajaa-

paboThL

HUST IS

YCBOGHUSA

NIPOBEPKU
MIPONJIEH-
Horo marepuaina. Oue-
HUBAETCS  IPaBHJIb-

HOCTBb PCIICHMUA.

Mertoaudeckrue MaTepHalibl, ONPEENSIIOIMEe NPOLEeNyPhl OLICHUBAHUS 3HAHUN, YMEHUH,
HABBIKOB U (WJIN) OMBITA ESTEIbHOCTH, MPEICTABICHBI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIH-

TUIMHBI (Tabnuna 3).

Tabmmua 3 — TexHONMOTHUECKAs KapTa

Haumenoanue | Cpoku HIxana Kputepuu onenuBanus
OLIEHOYHOr0 | BbIMOJIHE- | OLIEHHBA-
cpeacTsa HUS HUS
1 cemectp
IIpomexyTounas arrectauus B popme «3auer»

JlabopaTtopHast eXKEHe- 10 6anos | Bemmonuenue - 2 6amnos/padora, opopmieHue

pabora JENBHO * 2 paGorsl | J1aA0OpaTOpHOro kypHana - 2 Gamnios/pabora,
yCTHas 3ammuTa (1o Bonpocam) 6 0aos.
OuleHuBaeTCs BIaZICHUE MATEPHAJIOM, €ro CH-
CTEMHOE OCBOCHHE, CIIOCOOHOCTDb MPUMEHSITh
HY>KHbI€ 3HAHUS, HABBIKU M YMEHHSI [IPU aHa-
JH3e MPOOJIEMHBIX CUTYAIHA.

KontpomnbHas 16 nemenst | 100 6asnos | IIpasunbHOe pernenne 3anad (20 H6amios/3a-

pabora na4a). bajtel yMEeHbIIAIOTCS TPOTIOPLIMOHATIBHO
MPOLIEHTY MPABUJIbHOCTH PELIESHUS.

HUTOI'O: - 120 Gan- |-

JIOB

Kpurtepun oueHkn pe3yibTaToB 00y4eHHS M0 AUCHHILINHE:
IToporoselii (MUHUMAJIBHBIN) YPOBEHB Il aTTeCTavu B popme 3adera — 75 % OoT Makcu-
MaJIbHO BO3MOKHOH CyMMBI OaJijioB
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3 TunoBble KOHTPOJIbHbIE 32JaHHS HJIH HHbIEe MATEPHAJIbI, HEO0XOAUMBIE AJIsI
OLIeHKH 3HAHHMH, YMeHMil, HABBIKOB U (WJIH) ONBITA JeSITeJIbHOCTH, XapAKTEePHU3YIOLIHe NPo-
necc (popMHPOBAHHUSI KOMIIETEHIHII B X0/le 0CBOeHHSsI 00pa30BaTeJIbHOM NPOrpaMMBbl

3.1 3apanus A5 TeKylero KOHTPOJIsI YCIIeBAeMOCTH

KonTtpoabnas padora
Bapuant Nel

1. OmpenenuTe KONMUYECTBO BEIECTBA SKBUBAJICHTa U MOJSIPHYIO MacCy 3KBHUBAIEHTOB (oc-
dopa, kuciaopoaa u 6poma B coequHenusx PHi, H>O, HBr.

2. Hanmmmure 3J1eKTpOHHBIE (POPMYJIBI aTOMOB 3JIEMEHTOB C TIOPSIIKOBBIMU HOMepamu 9 u 28.
Ilokaxxute pacnpeneneHue 3J€MEHTOB 3TUX aTOMOB MO KBAHTOBBIM suelkam. K kakomy siek-
TPOHHOMY CE€MENCTBY OTHOCUTCS KaX/IbIil U3 3THUX BJIEMEHTOB?

3. Ucxons u3 MonoKeHns FTepMaHus U TEXHENHsI B IEPUOIUYECKON crcTeMe, COCTaBbTe (hop-
MYJIbl METa- U OPTOre€PMAaHUEBON KUCIOT, U OKCHJA TEXHELMs], OTBEHAOLINE UX BBICIIEN CTENEHU
okucnenus. M3o0pasure Gopmynbl STUX COSAMHEHUH rpadUIecKH.

4. BelunucanTe KOJIMYECTBO TEIUIOThL, KOTOPOE BBIAENUTCS NMpU BoccTaHoBIeHNH FeoO3 meran-
JUYECKUM AJFOMUHUEM, eCiTi Obu1o momy4eHo 335,1 r skenesa.

5. Beruuciure ﬂ.Gzogg CHENYFOLIMX PEAKIIHIA:

A) 2NaF ) + Clag) = 2NaCl) + Fom

6)PbO2) + 2Zn) = Pbw) + 2ZnOx)

MOo3kHO 1 Oy 4T (GTOP MO peakuun (a) U BoccTaHoBUTh PbO2 imHKOM 10 peakmuu (0).

6. OkucneHune cepbl U €€ TUOKCUAA MPOTEKAET N0 YPABHEHHUSIM:

a) Sy + 02 = SO2);

6) 2802 + 02 = 2SO3(p).

Kak M3MEHHTCS] CKOPOCTh 3THX PEaKLUH, ecin 0ObeMbl K&KIOH 13 CUCTEM YMEHBIIUTD B Ye-
ThIpe pasa?

7. BpruucnuTe MOJSIPHYIO KOHLIEHTPALMIO U MOJISIPHYHO KOHLIEHTpaLuio skBuBajieHta 20%-
HOTO PACTBOpA XJIOPHAA KaNbIUs MIOTHOCTBIO 1,178 r/ev’.

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIPHOE Y PaBHEHMsI THAPOJIN3A, IPOUCXOSALIEr0
npu cmermmBanuu pactBopo K2S n CrClz. Kaxknas u3 B3sTBIX COJIeH rUAPOIN3YETCsl HEOOpaTUMO
710 KOHIA ¢ 00pa30BaHUEM COOTBETCTBYIOIIIMX OCHOBAHUS M KMCJIOTHL.

Bapuant Ne2

1. Peakuyu BBIpa’KarOTCA CXEMAMHU:

P+HIO; + H20 = H3PO4 + HI
HzS + Clz + H20 = H2SO4 + HCI

CocraBbTe 3JIEKTPOHHBIE ypaBHEHUS. PaccraBbTe KO3(M(UIMEHTHI B YPABHEHUSIX PEAKIIHA.
JInist KaXKIOH peakiiy yKaKUTE, KAKOe BEIECTBO SIBIISIETCS OKUCIIUTENEM, KAKO€ — BOCCTAHOBH-
TEJIeM, KAKO€ BEIIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABJIMBACTCS.

2. YBEIUUUTCSI, yMEHBIIUTCS TN OCTaHeTCst 0€3 M3MEHEHHUST Macca [IMHKOBOH TUIACTHHKH TIPU
B3aumozeiicTeuu ee ¢ pactsopamu: a) CuSO4; 6) MgSOy; B) Pb(NO3).? [Touemy? CocraBbTe 31eK-
TPOHHBIE I MOJIEKYJIIPHbIC YPABHEHUSI COOTBETCTBYIOIINX PEAKIIUH.

3. CocraBbTe CXeMy rajbBaHHYE€CKOIO 3JIEMEHTA, B OCHOBE KOTOPOTO JIEKHUT PEAKIHS, IPOTe-
Karow1ast 1o ypaBHEHHIO

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

HanumuTe 3neKTpOHHBIE YPaBHEHHsI aHOIHOTO M KaTOAHOro mponecco. Bemuciure 3/1C

sToro snementa, ecnu [Ni2*] = 0,01 mouns/n, [Pb*"] = 0,0001 mons/n. Otser: 0,064 B.
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4. Kakue conu o0yCiaBIMBarOT KECTKOCTh MPUPOAHOH BoabI? Kakyro jKeCTKOCTb BOJBI Ha3bl-
BAIOT KapOOHAaTHOH, HekapOoHaTHOW? Kak MOXHO ycTpaHUTh KapOOHATHYIO, HEKapOOHATHYIO
»kecTKocTh? Hanuimure ypaBHEHUS COOTBETCTBYIOIIUX pPEAKLIUM.

5. ITonuMepoM Kakoro HeNpeAeabHOro YIiieBoA0pO/ia SIBJISIeTCs HaTy palibHbIi kayuyk? Hamu-
IIUTE CTPYKTYPHYIO GOpMyJITy 3TOro yriaesogopoaa. Kak Ha3pIBarOT Mmporecc mpeBpameHus Kay-
yyka B pe3uHy? UeM 1o CTpOEHUIO U CBOICTBAM pa3nyaroTCs KaydyK U pe3nHa’?

Bapuant 3
1. BoccTraHoBIIEHHE OMHOTO U3 OKCUIOB JKEJIe3a UOET 110 CXEME:

Fe304) + Si) — Few) + SiO2(x). Bo3MOXKeH J1v 3TOT MpoLecc Mpu CTaHAAPTHBIX yCioBusix? OTBeT
MOATBEPANTL PACUETOM.

A H0s, kJ>x/MOIB S%208, JIk/MOND
FesOu4w - 11177 151,46
Si) - 18,82
Few - 27
Si02¢0 -859.,4 40
1) -601,1;2) 712,8,; 3) -599,73; 4) -7772,8.
2. IIpu cmemmBanuy 2 MOJb BemecTBa A ¢ 2 MOJIb BelecTBa B B HEKOTOpOM 0OBeMe K MO-

. —
MEHTY HACTYILUICHUS paBHOBeCHsI B 00paTuMoii cucteme 2A + 2B €4— 4] o6paszosanock 1,6 MoJb

Bemtectsa Jl. Uemy paBHa koHcTaHTa paBHOBecHsi? OTBET MOATBEPAUTH PACUETOM.

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

3. Kaxkoit obvem rasza seimenurcs, ecnu k 400 mu pactsopa LiOH, Tutp KoTOpOro paBeH
0,0024 r/mn 6pua nodasneHa coib (NH4)2CO3. OTBeT MOATBEPAUTH PACYETOM.

1) 12,67, 2) 0,96u1; 3) 21,57, 4) 0,896

4. I'upponusy nmoaBepraroTcs CoJu

1. ZnCly; 2. Cs2C0;3; 3. FeBrs; 4. CaBr.

(04 HBr = 0.899; 04 H2CO3 =10.0017, (04 Ca(OH)2=0.78.

VYka3aTb NPaBUJIBbHBII OTBET YPABHEHUS PEAKLIMY TUAPOIIN3A.

1) ZnCl; + H20 — ZnOHCI + HCl  pH=17,
2) Cs2C0O3 + H2O — CsOH + H2CO3 pH> 7,
3) FeBr; + H2O — FeOHBr; + HBr  pH<7;
4) CaBr2 + H2O — CaOHBr+ HBr pH>7.

YeMy paBHA SKBUBAJIEHTHAS MAcCa CEPbl B COEIMHEHMSIX
. NazS0;3; 2. Cra(SO4)3; 3. (NH4)2S; 4. HaS.
) 16 2) 53 3) 8 4 8

OTBeT NOATBEPAUTD PACUETOM.
Bapmnanrt 4

1. HmeercaI'D Sn 107 r-mon/n Sn™? // [H] = 107 r-non/n /Ha, Pt
Yemy paBna sennunna JJ(C TaKOF(I snemeHTa? OTBET MOATBEPAUTH PACUETOM.
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1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYkazaTh NpaBUIIbHBIN OTBET JJIs IPOLIECCOB Ha dJIeKTpoaax npu padore ['D u3 Bompoca No
1

1) SnA(-):Sn?-2 é — Sn**
Pt Hy K (+) - 220 +2 € — Hy + 200"
2)  SnA(-):Sn’-2 e —sn”
Pt H K (+) - 2H +2 € — H
3) PLH2A(-):2H0-4 € — 0s + 4H'
SnK(+):Sn+2+2é — Sn
4  PLHA() 2H +2e —H,

SnK(+):Sn-2 € — Sn'?

3. [Touemy aTMocdepHas KOPPO3Us SIBISIETCS SIEKTPOXUMHUYECKOH KOPPO3UEH MEeTaoB?

1) Tak xak MeTann koHTakTUpyeT ¢ napamu H2O Bo3ayxa,

2) Tak kak MeTaJ KOHTAKTUPYET ¢ KUCIOPOAOM BO3yXa,

3) Tax Kak MeTaJT KOHTAKTHPYET C 3JIEKTPOIUTOM 00pa30BaHHBIM NPU B3aUMOICHCTBUH yT-
JIGKHCJIOTO Ta3a C BJIArou;

4) Tak kak MeTaju1 KOHTAKTUPYET C OKUCIUTENIEM U SJIEKTPOIUTOM.

4. Wznemmne u3 Ti ¢ 3akyenkoil U3 NMacCUBUPOBAHHOHN CTAJIM, HAXOOUTCS B MOPCKOW BOZE.

Eri'%1i = +0,10B; Ere re = +0,17B. YKa3aTh IPaBUIbHEIA OTBET 3JIEKTPOIHBIX IPOIECCOB.
) TIAQ) TioTiti2e
FeK (+): 05 +4 € +2H;0 — 408"
) TIAGM)TioTit+2e
FeK (+) 2H +2 € — Hy
3)  FeA(-):Fe—Fe?+2 e
TiK (+): 02 +4 € + 2H:0 — 40H-
4) FeA(-):Fe—Fe?+2 e
TiK(H):2H +2 € — H,

5. Uznemne u3 Ti ¢ 3akienkodl U3 MacCHBHUPOBAHHOM ctanu, Haxomutcst B pactsope LiCl.
Eri'?1i = -1,63B; Ere'?re = -0,35B. Yka3aTh NpaBUIbHBIHA OTBET 3MEKTPOIHBIX MPOLECCOB.
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1) TiA(-):Ti—>Ti+2+2.;
FeK(+):2H*+2.;—>H2
2) TiA(-):Ti—>Ti+2+2.;
FeK(+):02+4.;+2H20—>40H-
3) FeA(-):Fe—>Fe*2+2.;
TiK(+):2H*+2é—>H2
4) FeA(-):Fe—>Fe*2+2;

TiK (+): O2+4 € +2H,0 — 40H

6. B kakoii cpene BbirogHee ncnoib3osath KOHTAKT Fe/Ti (cMoTpu Bompockr 4, 5)
1) B mopckoi, Tak kak 9/1C meHble.

2) B pacteope LiCl, Tak kak D/IC menbie.

3) B mopckoii, Tak kak 3/1C nmeet Oosnblee 3HAaUECHUE.

4) B pacteope LiCl, Tak kak D/IC umeer Oonbliiee 3HaUCHUE.

OtBer NMOATBEPANUTE PCILICHUECM.

7. PaccraButh kK03(pPHULHEHTHI METOIOM 3JIEKTPOHHOrO OanaHca:
K2Cr207 + HCl — KC1 + CrCl3 + Clz + H20. Ykazate cymmapHoe 3HaueHue kodhdunmnenra as
MPaBOM YacTu:

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

OTBeT NoATBEPAUTD PELICHUEM.

8. VYKa3aTh NPaBHIIbHBINA OTBET M7 okucanrens U3 BOMPOCca Ne 6 (OTBET MOATBEPAUTD PELICHUEM)
1) 147, 2) 35,5 3) 17,75, 4) 49.



