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1 BBeaenue

PaGouas nporpamma u (GOHJA OLIEHOUHBIX CPEACTB JUCIUILIMHBI «XUMHUSD) COCTABIICHBI B
COOTBETCTBUH C TpeOOBaHMAMHU (heAepabHOTO TOCYJAPCTBEHHOIO 00pa30BaTEeILHOTO CTaHap-
Ta, YTBEPXKICHHOTO MpukazoM MunobpHayku Poccuiickoii deneparuu , 1 o0CHOBHOM nipodeccu-
OHAJBHON 00pa30BaTENBHON MPOTPaMMbI MOJITOTOBKH «ABTOMOOMIIM: YCTPOHCTBO, CEPBHC M
TEXHMYECKas HKCIUTyaTalus» MO HampaBleHHI0 MoAroToBku «23.03.03 Dkcrutyatanus TpaHC-

MOPTHO-TCXHOJIOIT'MYCCKUX MAlIUH U KOMIIJICKCOB».

3amaun
[LUIUHBI

JAUCIH-

HaXOl[I/ITB OINITUMAJIBHBIC YCIIOBUA IJIA NPOTCKAaHUA XUMHUYCCKUX IMTPOILEC-
COB; ONKCHIBATH XUMHU3M OCHOBHBIX XUMHUYECKHX ITPOLIECCOB; OBIACTh
npueMaM U MECTOJJUKAMHU PCUHICHUA KOHKPCTHBIX 3aJla4 U3 Pa3JIMYHbIX pa3-
JIeTI0B XUMHH; BBISBIIATH B3aHMOCBSI3HU MEX/Ty OTJEIbHBIMA XUMHUECKHUMU
HpOLIeCcCaMH.

OcCHOBHBIE pasjie-
Jbl / TEMBbl JIHC-
LUIUINHBI

Texnuka 6e30macHOCTH, OXpaHa Tpyia
OcCHOBHbIE OHATHUS U 3aKOHBI XUMHH
CrpoeHue BemiecTsa

OcHOBHBIE 32aKOHOMEPHOCTH MTPOTEKAHNS XUMUUECKUX PEAKIIUM,
PactBOpBI ¥ Ipyrue qucnepcHble CUCTEMBbL
DNEKTPOXUMHUECKHUE TPOLECCHI
DJEMEHTBI KaYECTBEHHOT'O ¥ KOJINYECTBEHHOI'O aHAJIN3a
BrIcOKOMONEKYIISIpHBIE COETMHEHUS
IIpomexxyTouHas arrecranus

2 IlepeuyeHb MUIAaHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS N0 AMCHHUIIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAHUKATOPAMH J0CTHKECHHUS KOMIICTeH U

[Ipouecc n3yyeHus] AUCUMILIMHBI «XUMUS» HAIpaBlieH Ha (OPMUPOBAHUE CIIEAYIOLIUX
kommnereHMi B coorBeTcTBUU ¢ PI'OC BO 1 ocHOBHOM 00pa3oBaTenbHON MporpamMmoil (Tad-

muna 1):

Ta6n1/1ua 1-— KOMHCTCHHI/II/I W MHAUKATOPBI UX JOCTUKCHUS

Ko n HaumMeHoBaHME KOM-
ETEHIINHN

I/IHI[I/IKaTOpLI JOCTHIXCHUS

[1nanupyemsle pe3yiabTaThl 00yue-
HUS 110 TUCLUITIIMHE

Ob6menpodeccnoHanbHbIe

OIIK-1 Cnocoben npume-
HSTh €CTECTBEHHOHAYYHBIE
U O0IEMH)KEHEpHBIE 3Ha-
HUSI, METOJIBl MaTeMaTHUe-
CKOT'0 aHAJIN3a U MOJIEIHPO-
BaHUs B Mpo(hecCuoHaAIbHOM
JIeSITeIbHOCTH

OIIK-1.1 3naer TeopeTnue-
CKH€ OCHOBBI €CTECTBEHHO-
HaYYHBIX U OOIIEMHKEHep-
HBIX JUCLMITIINH

OIIK-1.2 Ymeer npume-
HSTh METOJIbI aHATIN3a U
MOJICITUPOBAHMSI, TEOPETH-
YEeCKOT0 M SKCIIEPUMEH-
TaJIbHOTO MCCIICIOBAHUS
IpU pelIeHnu npodeccuo-
HAJIBHBIX 337124

3HaeT OCHOBHBIC 3aKOHBI W IIOHS-
TS OOIIEl XUMHH, XHMHYECKOHU
TEPMOJUHAMHUKN U KUHETHKH, MPO-
[IECCOB THJIPOJIN3a, DJIEKTPOJIN3a,
AIEKTPOXUMUYECKON KOPPO3HUHU.

Ymeer paboTaTh ¢ NEPUOANYECKOM
CHCTEMON XHMHUYECKHX DJIECMEHTOB
J.W. Menneneesa; tabnuiei pac-
TBOPUMOCTH KHCIIOT, OCHOBaHHH U
COJICH; pemnrath pacyeTHbIE U DKC-
MepUMEHTaJIbHbIC 3a7aud; aHalu-
3UpOBaTh YPaBHEHUs TMPOTEKAO-




HIMX XUMHYECKUX pPEeaKLni.
OIIK-1.3 Bnageer naBbika- | Bianeer meTomamu ananusa npo-
MU TEOPETHUYECKOTO U 9KC- | [IECCOB XUMUYECKOUN TepMOIuHa-
MNEPUMCHTAJIbHOI'O UCCJIC- MHKHU, KHHCTUKH, TUAPOJIN3a,
JTIOBaHUSI AIIEKTPOJIN3A.

3 MecTo AuCHHMILUINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuunnnHa «XuMmus» uzydaerca Ha 1 kypcee, 1 cemectpe.

JlucuurmimHa BXOAUT B cocTaB Onoka 1 «/uciuIummHbl (MOAYIH)» W OTHOCUTCS K 0a30-
BOM YacTH.

3HaHMs, YMCHHUSI U HABBIKH, C(OOPMUPOBAHHBIC MPU M3YUYCHUH TUCIUIUIUHBI « XUMHUS),
OyIyT BOCTpEOOBAHBI MPU M3YyUYEHUU MOCIEIYIOMNUX TUCHUIUTHH: « TeXHOIOTUs KOHCTPYKIIMOH-
HBIX MaTepuanoBy, «Pusuka», «Teopernueckas MexaHuka», « Teopust BEpOSITHOCTEN U MaTEMa-
TUYECKasl cTaTUCTUKa», «MarepuanoBenenue», «Temnorexnukay, «COnpoTUBIEHUE MaTepHa-
70B», «Teopust MEXaHU3MOB U MaIlIMHY, «JleTain MallluH ¥ OCHOBBI KOHCTPYUPOBAHUS, «DJIEK-
TPOTEXHHUKA U JIEKTPOHUKA», «[ MApaBIMKa U THAPOMHEBMOIPUBOI.

JucuummimHa « XMMUsD B paMKaxX BOCIUTATEILHOW pabOTHl HampaBieHa Ha (OPMUPOBA-
HUE y 00yJaromMXCcsi aKTUBHOW TPayKJaHCKOM MO3UINH, YBaKEHUS K IpaBaM U CBOOOJaM Yelo-
BEKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIUTAHHE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMEeHTUPOBaTh, CaMOCTOSITEIbHO MBICIUTh, Pa3BUBAET TBOPYECTBO, MpOodeCCHOHATIbHBIC
YMEHUS WJIM TBOPYECKU PA3BUTOMN JMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUW, OTBETCTBEHHOCTHU
3a BBINIOJTHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJaHUI U T.1.

4 O0beM AUCHMILVINHBI (MOYJIs) B 32a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcs ¢ npenoaasa-
TesieM (110 BUIaM YYeOHbIX 3aHATHIT) M HA CAMOCTOAITEbHYI0 padoTy 00y4yarommuxcs

O6mas Tpya0eMKOCTh (00beM) AUCHUIIINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenne oobeMa AUCHMILIMHBI (MOJyJi) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B TabiuIie 2.

Tabmuua 2 — O6beM TUCHUIIMHBI (MOJTYJIs) 110 BUJAM YUeOHbIX 3aHATHH

O0BeM TUCIUITINHEL Bcero akanemu-
YEeCKHUX YacoB

OO611ast TPyA0E€MKOCTb AUCIUTIINHBI 108

KonTakTHas aynuTopHas padoTa 00y4alImxcs ¢ npemnojasaresiem (1o 48
BHU/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JeKIMOHHOr0 TUNAa (JIEKIMU W WHBbIE yueOHbIe 3aHATHSA, MIPEIy- 16
CMaTpHUBAIOIIKE TPEUMYIIECTBEHHYIO Niepeady yueOHol MHpopMauu 1me-
JarOTH4eCKUMHU pabOTHUKAMM)

3aHATHS CEMHUHAPCKOI0 THUNA (CEMUHAPBI, MPAKTUYECKUE 3aHATHUS, MPAK- 32
TUKYMBI, JIabopaTopHble pabOThl, KOJUIOKBUYMbI U HWHbIE aHAJIOTUYHBIE 3a-
HSATHS)




CaMocrosiTesibHAsi pa0d0Ta 00y4alONUXCA U KOHTAKTHAasi padoTa, BKIIIO-
qarolas TPYINIOBbIE KOHCYIbTAllMM, WHIMBUAYaJIbHYIO paboTy oOydaro-
HIMXCS C MpernojaBaTesisMU (B TOM 4HMCIE€ WHIUBUAYalIbHbIE KOHCYJIbTA-
I[UH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON

cpele By3a

60

[IpomesxyTouHast arTecTamus o0y4aronmxcs — 3a4ér

5 Conepxxanue IMCHUIIMHBI (MOAYJIs), CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3aesam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBa aKaJeMHUYeCKHX YacoB M BH/I0B Y4eOHOIH

padoThI

Tabmuna 3 — CTpykTypa ¥ CoAepKAHUE TUCITUILIMHBI (MOJTYJIsT)

HaumenoBanue pa3nenos, TeM 1
coJiepKaHue MaTepuala

Bunpt yueOHOI paboThI, BKIIIOUAsk CAMOCTOSTENbHYIO pado-

Ty OOYYarOIIUXCS K TPYJAOEMKOCTD (B Yacax)

KonTaktHas padora mpemnogasarens ¢ ooyyatonu- | CPC
MUCSI
Jlekumu | Cemunapckue (npak- | JlabopaTopHbie
TUYCCKHUC 3aHSITHSI) 3aHSITHS
Texnnka 6e30MaCHOCTH, OXPaHa TPyaa
Texnuka 6e30MaCHOCTH, OXPaHa 2
Tpyaa
OCHOBHbBIE MOHATHS U 32AKOHBI XUMHUH
OcCHOBHbBIE IOHATHS U 3AKOHBI 2 2 2 10
XUMHUH
CTpoeHne BenecTBa
CrtpoeHue BeuiecTBa 2 2 2 10
OcHOBHbIE 32aKOHOMEPHOCTH MPOTEKAHUSA XUMHU-YECKUX peaKkIuii
OcHOBHBIC 3aKOHOMEPHOCTH 3 3 2 10
NPOTEKAHUSI XUHMHYECKHX pe-
aKnuii
PacTBOpBI U Apyrue IUCNepPCHbIE CHCTEMBI
PacTBops! u Apyrue qucnepe- 2 2 2 10
HbI€ CHCTEMbI
DJIEKTPOXUMHUYECKHE MPOIECChHI
DJIEKTPOXUMHUYECKHE PO ECChI 3 3 2 8
DJieMEeHThI KaYeCTBEHHOT0 U KOJINYeCTBEHHOT0 aHAJIN3a
DJ1eMEeHTbI KA4eCTBEHHOI'0 U 2 2 2 6




KOJINYE€CTBCHHOI'0 aHAJ/IN3a

BBICOKOMOJ’IeKyJIﬂprIe COCIMHCHHUHA

BbicokomoiekyIsipHbIe cOeqU- 2 2 2 6
HeHHUsl

IIpomeskyTOoUHAsI aTTecTALMS

HUTOI'O no qucumMminge 16 16 16 60

6 BHeayauTopHasi caMOCTOSITe/IbHASI Pa00Ta 00y4YaIOIIUXCS M0 JUCHUIIHHE (MOTY-
J110)

[Tpu TTaHUPOBAHUM CAMOCTOSTEIILHOW PAOOTHI CTYJICHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCs CJICIYIOIIUM PacIpeiclIeHUEM YacoB Ha CAMOCTOSATEIBHYIO padboTy (Tabnuia 4):

Tabnuua 4 — Pekomenryemoe pacipeesieHle 4acoB Ha CaMOCTOSATENbHYIO paboTy

KoMnoHeHTBI caMOCTOSITEIbHON PadoThI KouunuecTBO 4acoB
N3ydeHne TeopeTHUeCKUX pa3AeoB IUCIUIIIMHbI 20
BrlimontHeHHE OTYeTa M MOATOTOBKA K 3amuTe j1a0.pad. 28
Brinonnenne otuera u moAroroBka K 3amure PI'P 12

7 OueHoYHbIE CpeICTBA /1JIsl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U IPOMeKYTOYHOM
aTTrecTanuu 00y4aroImuXxcs 1o JMCHHUIIMHE (MOLYJII0)

q)OHI[ OLCHOYHBIX CPCACTB JIA IMPOBCACHHA TCKYIICTO KOHTPOJIA YCIICBAEMOCTU U IIPO-
MEXYTOUHOM aTTecTanuu npeacrasieH B [Ipunoxenun 1.

ITomHBI KOMIIJIEKT KOHTPOJIbHBIX 3aI[aHI/II\/II WM WHBIX MaTCpuajioB, H€O6XO)II/IMI>IX JJIsL
OLIEHUBAHMs Pe3yIbTaTOB O0YUYEHMs MO JAUCLUILIMHE (MOAYIIIO), IPAKTUKE XpaHUTCSA Ha Kade-
pe-pazpaboTurke B OyMaXHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMYecKOEe U HH(POPMALMOHHOE O0ecTedeHne JUCHUIIIMHBI (MOYJIs1)

8.1 OcHoBHast 1uTEeparypa

1. Axwmeros, H.C. Obuas u Heopranuyeckast Xumus : yueOHuk s By3os / H. C. Ax-
METOB. - 5-€ u31., ucmp., 4-¢ us., ucnp. - M.: Beicimas mkona: Axamnemus, 2003; 2001; 1998. -
744c. 533K3

2. Tmmaka, H.JI. Ob6mas xwmwus : yueOHWK miis By3oB / H. JI. I'nmmaka; mom pen.
B.A.IlonkoBa, A.B.baGkoBa. - 18 -e uzn., mepepad. u gom., 17-e uza., nepepad. u jom. - M.:
FOpaiir, 2011. - 886¢. 3987k3

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

4. ®ponos, B.B. Xumus : yuebHoe nmocodue s By30B / B. B. ®ponos. - 3-e u3z., ne-
pepad. u gor. - M.: Beicmras mikona, 1986. - 543c¢. u3-23k3 a6-653k3

5. Endumos, B.M. OcHoBBI 00111e#i XuMuK [ DNIEKTPOHHBIN pecypce] : yueOHoe moco-0ue
/ BJ. Endumos, 2-¢ nza. - M.: HUL] UHOPA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
Tekct : anekTpoHHBIN // DnexTpoHHO-OubMMoTeunas cucrema ZNANIUM.COM : [caiiT]. —
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URL: https://znanium.com/catalog/document?id=372542 (mara oOpamenus: 12.06.2021). —
Pexum nocrtyna: 11 aBTOpU3UP. MOJIb30BATENCH.

8.2 lomostHuTeE/IBLHASI IMTEPATYPA

1. Koposun, H.B. O6miast xumus : yueOHuK 1151 ctyaeHToB By30B / H. B. KoposuH. - 9-
e u3., mepepad. - M.: Beictmast mkosa, 2007; 2004; 2000; 1998. - 557¢. 31 33

2. VYraii, S.A. OOGmas u Heopranuueckas XuMusl : y4eOHUK aJist By30B / S. A. Vraid. -
4-e uzn., crep. - M.: Boiciias mikoia, 2004; 2002; 2000; 1997. - 528c. 9733

8.3 MeToanueckne yKa3aHus Il CTYJA€HTOB 110 OCBOCHUIO M CIHIIJIMHbI

1. 3akon n»kBuBajeHTOB: Meroaudeckue ykazanus /Coct. B.B. CazonoB. Komco-
MoJibCK-Ha-Amype: Komcomonbsckuii-na-Amype roc. Texs. yH-T, 2002. — 8 c.

2. KowmmiekcHsie coenuuenus: Meroguueckue ykasanus /Coct. B.B. Tenem. — Kowm-
comonbck-Ha-AMype: [OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKOpOCTh XMMHYECKHUX peakLui. XMMHUECKOe paBHOBECHE.: METOJUYECKUE yKa3a-
HUS K TabopaTopHO# padore mo Kypcy «O0mmas u Heopranndeckas xumus» / coct. : H.JI. Haza-
penko. — Komcomonsck-na-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanu3: METOIMYECKUE yKa3aHUs K JlabopaTopHOU pabore mo Kypey «OOmas xu-
mus» / coct. H.Jl. Hazapenko. — Komcomonbck-Ha-Amype : ®I'BOY BIIO «KHAT'TY», 2015. —
8c.

5. PacTtBOpBI : METOAMYECKHUE YKA3aHUS K BBIIOJIHEHUIO JJAOOPaTOpHOH paboThI 1O Kyp-
cy «O6mas xumms» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: ®I'BOY BIIO
«KHAI'TY», 2015, 7 c.

6. XKectkocTh Boapl: MeToAMUeCKUe yKa3aHHs K J1a00OpaToOpHOi paboTte mo oomiei Xu-
mun/ Coct. U.H. 3onotapes. — Komcomonbck-Ha-Amype: [OYBIIO «KHAT'TY», 2004. - 7 c.

7. DNeKTpoJMTHYECKas TUCCOIMAIMs: METOJMUECKHUE yKa3aHus K JJabopaTopHOU pabo-
Te mo Kypcy «OOmas u Heopranudeckas xumus» / coct. : B.B. Tenem — Komcomosnbck-Ha-
Awmype: ®I'BOY BIIO «KHAT'TY», 2015. -9 c.

8. T'maponus coneit: Meronuueckue ykazanus /Coct. H.B. Pemuzona, H.JI. Hazapenko.
Komcomonbck-Ha-Amype: 'OYBIIO «KHAT'TY», 2008. — 17 c.

9. OxuCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMU: METOIUYECKNE YKa3aHUS K BBINOJIHE-
HUIO JabopaTopHO# paboThI 1o Kypey «O6mias xumusy» / coct. .. 3omotapes, H.JI. Hazapen-
ko — Komcomonsck-Ha-Amype : ®I'BOY BIIO «KHAI'TY», 2015. — 10 c.

10. DrnexTpoxummueckas Koppo3usi MetamuioB: Meronuueckue ykazanus / Coct. W.I.
3omnorapeB. - Komcomonbck-Ha-AMype: KoMcomonbsckuii-Ha-AMype rocyJapCTBEHHBIM TEXHU-
yeckuit yuusepcurer, 2008. - 12 c.

11. Dnextponusz: Meroauueckue ykazanus /Coct. .M. 3onotape. — Komcomobck-Ha-
Awmype: TOYBIIO «KHAT'TY», 2003. — 10 c.

12. p — >neMeHThI: METOJMUECKUE YKa3aHUS K BBIMOJIHEHUIO JJAOOPAaTOPHOU pabOThI 1O
Kypcy «O0mas u Heopranundeckas xumus» / coct. T.A. Kynukosa. — Komcomonbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2016. — 10 c.

13. d — syeMeHTBI: METOJMYECKUE YKa3aHUs K BBIMOJHEHHUIO JabOpaTOPHBIX paboT Mo
Kypcy «O0mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «kKHAT'TY», 2011. - 12 c.

14. Opranuyeckue NOJIMMEPHI: METOJUYECKUE YKA3aHUS K BBIMOJIHEHUIO JTa0OpaTOPHBIX
pabot mo kypcy «Oo6mas xumus» / coct. I.M. Pemuzos. — Komcomonbck-Ha-Amype : ®I'bOY
BIIO «KKHAI'TY», 2004. — 11 c.

15. VkazaHHble METONMYECKHE MaTepHabl TaKXe pa3MEIEeHbl 10  aJpecy:
https://knastu.ru/students/nu4nbIil KaOUHET.
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8.4 CoBpeMenHbIe npodeccoHAIbHBIE 0a3bI JaAHHBIX 1 HHPOPMALMOHHBbIE CIIPa-
BOYHbBIE CHCTEMBbI, HCI0JIb3yeMble NMPH 0CYIIeCTBIeHUH 00pa30BaTeJIbHOI0 Mpolecca no
AUCHUILINHE

1. Dnexrponno-6ubanoreynas cucreMa ZNANIUM.COM. Jlorosop Ne 4997 36¢ K3
2112727000769 270301001 0010 004 6311 244 ot 13 ampens 2021 r. ot 17 ampens 2021 r.

2. DnextpoHHO-OmMOMMoTeunas cucrema IPRbooks. Jlunensuonnsiii goroop Ne EII
44/4 na mpenocTaBleHUE JOCTYIA K AJIEKTPOHHO-OmOimoTeyHoi cucteme [IPRbooks K3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. OnektponHo-O6ubmoreunas cuctema eLIBRARY.RU. lorosop Ne EIT 44/3 Ha oka-
3aHME YCIYyT JOCTyla K JIeKTpoHHbIM mu3aanusaM MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 depans 2021 r.

8.5 llepeuens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEP-
HeT», He00XOAUMBIX /IS OCBOCHUS JUCHHUILIMHBI (MOLYJI51)

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

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

3. Hayunas snekrponnas 6ubnmoreka eLIBRARY.RU [Dnekrponusiii pecypc]. - Pe-

x)uM joctyna: http://elibrary.ru, ceo6oaHbIiA.

4. EcrecTBeHHOHaY4YHBI 00pa3oBaTENbHBIN MOpTaN [DIEKTPOHHBIN pecypc]. - Pexum

nocryna: http://en.edu.ru, cBoO6OaHBIA.

8.6 JInueH3noHHoe U cBOGOIHO pacpocTPpaHsieMoe NPOrpaMMHoe obecrevyenme, uc-
NoJib3yeMoe IPH OCyLecTBJIEHHH 00pa30BaTe/IbHOI0 Mpouecca Mo JHCHHILIHHE

Tabnuua 5 — [lepeyeHp UCTIONIB3yEMOr0 IPOTPAMMHOT0 00ecIeueHHsI

Haumenosanue [10 PekBU3UTHI / yCIIOBUS UCTIONb30BaAHUS

Microsoft Imagine JlnuensnonHbIi qoroBop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOJIB30BaHUS IO CCBUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHUE YCIOBUSA

Opranuzanus 00pa3oBaTeIbHOTO MPOLEcca perJaMeHTupyeTcs yuyeOHbIM TUIAHOM M pac-
NUcaHueM YyueOHbBIX 3aHATUU. SI3bIKk 00ydeHus (mpenonaBaHus) - pycckuil. Jlyig Bcex BHIOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUI Yac yCTaHABIMBAETCS MPOJIOJKUTEIBHOCTBIO 45 MUHYT.

[Ipn dopmupoBanuu cBoel MHAMBHAYaJIbHON 00pa3oBaTeNbHON TpaeKTOpUU 00ydaro-
IIMHCS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOIUX JTUCIMILIMH U MPO(ECCHOHAIBHBIX MOJTY-
JIel, OCBOEHHBIX B MPOIIECCE MPEANIESCTBYIOMEro 00y4YeHus, KOTOPBIA 0CBOOOK1aeT 00yJaroie-
rocsi OT HEOOXOJUMOCTH UX MMOBTOPHOTO OCBOEHHUS.

9.1 OOpa3oBare/ibHbIE TEXHOJIOTUH

VY4eOHbIi mporiece Mpy MPEenoiaBaHuy Kypca OCHOBBIBAETCS HA WCIIOIH30BAHUH TPAIH-
[IMOHHBIX, THHOBAITMOHHBIX M MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. TpaauirnoH-



http://elibrary.ru/
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Hble 00pa3oBaTelIbHbIE TEXHOJOTUU MPECTABICHBI JTEKIUIAMU U CEMUHAPCKUMHU (IIPaKTHUECKU-
MH) 3aHATHSIMH. IHHOBAIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH HCIIOJIB3YIOTCS B BUJE ITUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM MpoBeaeHus 3auatuil. MHdopmanmoHHbie
0o0pa3oBaTelbHbIC TEXHOJOTHUU PEATU3YIOTCS TYTEM aKTUBH3AIMH CAMOCTOSTEIBHOU pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTEIbHOM cpejie.

9.2 3aHATHA JeKIHMOHHOI'0 THIIA

JIEKIIMOHHBIN KypC MPEeanojaracT CUCTeMaTU3UPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB yueOHOTO IJIaHa.

Ha nepBoii nexkuuu ekTop 00s3aH MpeynpennTh CTYACHTOB, IPUMEHUTEIHHO K KAKOMY
06a3zoBOMY yueOHUKY (YueOHUKaM, y4eOHBIM ITOCOOUSM) OyIeT MPOYUTAH KypC.

JIeKIMOHHBIN KypC JO0JDKEH JaBaTh HauOONBIINA 00beM MH(pOpMAIMKU U 00eCleunBaTh
Oosiee rryOOKOe TOHMMaHKUE YYeOHBIX BOIIPOCOB MPH 3HAYMTEIBHO MEHbIIICH 3aTpare BPEMEHH,
94eM 3TO TpedyeTcs OONBIINHCTBY CTYIEHTOB Ha CAMOCTOATEIBHOE U3YYCHUE MaTepraa.

9.3 3aHATHA CEMUHAPCKOr0 THIIA

CemuHapCcKue 3aHATHS MIPECTABISAIOT COOO0M IeTaIM3aIUIO JIEKIHOHHOTO TEOPETHUECKO-
ro MaTepuaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC pa3/Ieibl.

OcHoBHOI (hOpMOH TIPOBECHHSI CEMHHAPOB SIBISETCS 00CYXIeHUE Haubosee mpooieM-
HBIX ¥ CIIOKHBIX BOIIPOCOB IO OT/EIBHBIM T€MaM, a TaKke pa3dop NMPHUMEPOB U CHUTYyaIHi B
ayIUTOPHBIX YCIOBUAX. B 00si3aHHOCTH TIpernojiaBaTesisi BXOJIAT: OKa3aHUE METOJUYECKOMN IMO-
MOIIIY ¥ KOHCYJIbTHPOBAHHE CTYICHTOB IO COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIHUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, PeIIaraeMble Mperno aBaTeseM;

- y4aCTHE B JUCKYCCHUAIX;

- BBITMIOJIHEHHUE MTPOEKTHBIX U UHBIX 33aJaHU;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHI.

OTBeT foJKeH ObITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OIHOCIIOXKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknanpl U ONIIOHMPOBAHHE JOKIIAJ0B MPOBEPSIOT CTENEHb BIIAJAECHUS TEOPETHUECKUM
MaTepHaioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OneHrBaHuE 3aJaHU, BBIOJHEHHBIX Ha CEMMHAPCKOM 3aHSTHUH, BXOJIUT B HAKOIUJICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00y4alOMUXCs M0 JUCHUIINHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAE€HTOB — 3TO IPOLECC aKTUBHOTO, LIEJIEHAINIPABICHHOIO
nproOpeTeHus CTy/IEHTOM HOBBIX 3HAaHUM, yMEHUI 0e3 HEeMOCPEeICTBEHHOI 0 y4JacTusl Ipenoja-
BaTelsl, XapaKTEepU3YIOIUNCA MPEeAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJEM U
OLIEHKO pe3yJIbTaToOB JIEATEILHOCTH 00y4aroIerocs.

Lenu camocTosTENbHOM pabOTHI:

- CUCTEMATH3alMsl U 3aKPEIJICHUE TIOJYyUYEHHBIX TEOPETUUECKUX 3HAHUM M IPAKTUYECKUX
YMEHUH CTY/ICHTOB;

- yriay0JieHHe U pacliipeHne TEOPEeTHUECKUX 3HaHUH;

- (poopMUpOBaHUE YMEHHUI HCIOJIb30BaTh HOPMAaTUBHYIO U CIPAaBOYHYIO JIOKYMEHTALUIO,
CHELHUAJIbHYIO JIUTEPATYPY;

- pa3BUTHUE NIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;
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- (hopMHpOBaHHE CaMOCTOSTEIbHOCTH MBILUICHUS, TBOPUECKOW MHUIIMATHUBLI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIn3aliy;

- pa3BUTHE UCCIIEOBATEIFCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

CaMocrosiTenbHasi paboTa MOXKET OCYIIECTBIATHCS WHAMBUAYAIBHO WM TPYMIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JIU, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHoIOTHS OpraHU3aIK CAMOCTOSTEIILHON pabOThl CTYJCHTOB BKIIOUACT MCIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTpoib pe3ynbTaToB BHEAYIUTOPHOW CaMOCTOSITENILHON pabOThI CTYJIEHTOB MOXKET
MIPOXOJANTHh B MUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CTyleHThl JOJKHBI TOIXOAWTh K CaMOCTOSITENbHOW paboTe Kak K HauBaKHEHIIeMy
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BBIPAOOTKE €IUHCTBA B3IVISIOB Ha
OTJIeIbHBIC BOIIPOCHI Kypca, IPHUOOPETEHUS OMPE/ICIICHHBIX HABBIKOB U HCIIOJIB30BaHM TIpodec-
CHUOHAJILHOW JIUTEPaTyPHL.

9.5 MeTtoanyeckue yKazaHus 1Jisl 00y4alomMXCcsl M0 0CBOECHHIO I CUMIIJIMHBI

[Tpu M3y4eHnu AUCHUILTIHBI 00YYarOIIUMCS IIeTIeCO00Pa3HO BBIMOJHATH CIEYIOUINE pe-
KOMEHJallUH:

1. 3yuenne yueOHOM TUCIUIUIMHBI JOJHKHO BECTHUCH CHCTEMATHUECKH.

2. Ilocne u3yuyeHust Kakoro-imbo pasjesna 1no yueOHUKY MM KOHCHEKTHBIM MaTepuajiaMm
PEKOMEHIYETCS IO TTaMSATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONIPECIICHUS, TIOHATHS pa3ie-
na.

3. Ocoboe BHUMaHHE CIIEYeT YACTUTh BHIIIOJHEHNIO OTYETOB MO MPAKTHYECKUM 3aHATH-
SM ¥ MHJMBHIyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIbHYI0 paboTy.

4. Bes TemaTrka BOMPOCOB, H3YyYa€MbIX CAMOCTOSITENIFHO, 33aeTCs Ha JIEKIHIX TpPerno-
naBartesneM. MM jke 1aloTcsi UCTOYHUKH (B MEPBYIO OYepeb BHOBb W3JIaHHBIE B MIEPUOJIUUECKOM
HAYYHOH JTuTeparype) Uit 0ojee AeTaTbHOTO TOHUMAaHUs BOIIPOCOB, O3BYYCHHBIX Ha JICKIIHH.

ITpu camocTosTENEHON MPOPabOTKE Kypca 00yUdaroIrecs JOJKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONIPEIeNICHHS U (DaKThI;

- MIOBTOPUTH 3aKOHCHEKTHPOBAHHBIM Ha JEKIIMOHHOM 3aHATUU MaTepuan U JIOTOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JAHHOM TEMe JINTepaTyphl;

- U3Y4YHUTh PEKOMEH/IOBaHHYIO JINTEPATYPY, COCTABIATH TE3UChI, aHHOTAIIMM U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOSTEJIBHO BBITIONHSTD 3aJ[aHUsI, aHAJIOTHYHBIE TIPE/IJIaraeMbIM Ha 3aHATHSIX;

- HCTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl OHAA OLIEHOUYHBIX CPEJICTB.

10 Onucanne MaTepuaJIbHO-TEXHMYECKOro odecredeHus1, He00X0AMMOro sl 0Cy-
LIeCTBJIEHUA 00pPa30BaTEeIbLHOIO0 Mpolecca Mo AMCUuIInHe (MOAYJI10)

10.1 Y4eOHo-s1a00paTopHOe 000pyA0BaHUE

Tabmuia 6 — [lepeyers 0060pyI0BaHUS TA00OPATOPUH

Aynmutopust | HammenoBanue aynu- | Mcnonszyemoe o60opyaoBaHue
TOpHH (J1abOpaTOPHH )

431/1 JIaGoparopus oOuieit XuMuyeckas ocy1a, XUMUYECKUE PEaKTUBBI, 3-
XUMUU MEpUTENIbHBIE U HarpeBaTelbHbIe MPUOOPHI, KOM-TIJIEKT
JIEMOHCTPAIIMOHHBIX IIAKaTOB




11

10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yUeHUSA

JleknuoHHBIE 3AHATHSA.

Aymutopun JUIs JIEKIMOHHBIX 3aHATHA YKOMIUIEKTOBAHBI MEOEIbI0 M TEXHUYCCKUMH
CpeAcTBaMU OOYYCHHMS, CIIy)KallUMHU ISl TIPEACTaBICHUs y4eOHOW wuHbOpMaImu OOJIbIION
aynmuTopuu  (HaOOpBI JEMOHCTPALMOHHOTO OOOpYyJOBaHUS (IIPOCKTOP, OJKpaH, KOMIIBIO-
Tep/HOYTOYK), yueOHO-HATJISAHBIC TOCOOUSI, TEMAaTHUECKHUE HILTIOCTPAIIUN ).

Jlist peanu3anuy qUCIUILTAHBI TOATOTOBJICHBI CIIEAYIONIUE TIPE3CHTAIUH:
OCHOBHBIC TIOHSITHS U 3aKOHBI XUMHH

Crpoenue BeliecTBa

OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIHM
PactBOpSBI M Ipyrue 1ucnepcHble CUCTEMBI
DIEKTPOXUMHUYECKHUE MTPOLIECCHI

DeMEHTHI KaYeCTBEHHOI'O M KOJIUYECTBEHHOI'O aHaInu3a

N o g s~ w D PEe

BLICOKOMOHeKy.]'IHprIe COCANHCHHA

IMpakTnyeckue 3aHATHSA.

Ayautopun JUisi MPAaKTUYECKUX 3aHATHI YKOMIUIEKTOBAHBI CIIEIMATN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU CpeIcTBaMU 00ydeHus (TIPOSKTOpP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHA.

Jlyist 1abopaTOPHBIX 3aHIATHHA HCMOIB3yeTcs ayauTopus Ne 431, ocHameHHass 000pyI0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTe/ibHast padoTa.

[TomemeHust 1y1si CaMOCTOSITENNbHOM PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUCHHS K ceTH «HTepHeT» W JOCTYIOM K 3JICKTPOHHOW WH()OPMAIIMOHHO-
oOpa3oBatenbHOM cpeae KHAI'Y:

- yutaneHeIi 3a1 HTh KHAT'Y;

11 HNuble cBegeHus

MeToauueckue PE€KOMEHIAUHU 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAMHU 3/10POBbA U HHBAJIUIA0B

OcBoeHME NUCHUIUIMHBI 00YyYalOIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYTMMH OOYyYarOIIMMUCS, TaK M B OTJEJIBHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS AJIs TOJIy4eHUs 00pa30BaHus 00ydaromuMu-
Csl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbSL.

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMHUTCS C TICHXOJIOTO-()DHU3UOIOTHIECKUMU
0COOEHHOCTIMH 00YyUaIOMIMXCsl MHBAIUIOB U JIMI[ C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, UHJIMBUYaJbHBIMU MPOTpaMMaMH peadMInTaluy WHBaIUAOB (mpu Hanuuuu). [Ipu HeoO-
XOIHMMOCTU OCYLIECTBIISIECTCS JOIOJHUTENbHAS MOACPKKA MIPENOJaBaHUs ThIOTOPAMHU, MCUXO-
JIoTaMH, COIIMaJIbHBIMU paOOTHUKAaMU, MPOIIEIIINMU MOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM C METOAMYECKHMMHU peKoMeHaanusMu MuHoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(yiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYJIBTYPHON peadHINTALUU C LENbI0 OKa3a-
HUS IOMOILIY B YCTaHOBJICHUH ITOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C APYTUMH CTYZCH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMara B cTyneHueckoil rpymrme. Ilogdop u
pa3paboTka yuyeOHBIX MAaTE€pHaJIOB MPOU3BOAATCS C YYETOM IIPEJOCTaBICHUs MaTepuaia B pas-
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JUYHBIX (hopMax: ayJuadbHON, BU3YaJIbHOM, C HCIOJb30BAHUEM CHEIHMAIbHBIX TEXHHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nuctuminsbl Junamu ¢ OB3 ocymiecTBiseTcsl ¢ MCIOJIb30BaHUEM CPEJCTB
00yuyeHHs OOILIET0 M CIEHUAIbHOTO Ha3HAYeHUs (TIEPCOHAIBHOTO U KOJJIEKTUBHOTO MCIOIb30-
BaHMsA). MarepuaabHO-TEXHHUYECKOE 00ecieueHHe MpeyCMaTpUBaeT MPUCIIOCOOIEHHE ayauTO-
puit k Hyxaam jun ¢ OB3.

dopma npoBeeHUs aTTEeCTalluyU AJIs CTYIEHTOB-UHBAIUAOB YCTAHABINUBACTCA C YUETOM
WHANBUAYAIBHBIX TICUX0opu3ndeckux ocodeHnocreit. s crynentoB ¢ OB3 mpemxycmarpuBaer-
cs1 locTynHas (popMa MpeloCTaBICHUs 3aJaHNH OLICHOYHBIX CPEACTB, & UMEHHO:

- B TIEYAaTHOW WM DJCKTPOHHOM ¢opme (Ui IUI C HAPYMICHUSIMH OIOPHO-
JIBUTATEJILHOTO amapara);

- B II€4aTHOM (popMe WM AIIEKTPOHHOH (opMe ¢ yBETUUYEHHBIM MIPUPTOM M KOHTPACTHO-
CTbIO (IUIs1 JIUL] C HAPYIIEHUSAMHU CIIyXa, pe4H, 3pCHHUs);

- METOJIOM YTEHHSI aCCHCTEHTOM 3aJaHus BCIYX (IS JIUI C HAPYIICHUSIMU 3PEHUS ).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYMBACTCS BpPEMs HA IOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHIL. [lJIsi TaKUX CTYJEHTOB MPEAyCMaTPHUBACTCS IOCTyMHAs (HopMa MpeaocTaB-
JIeHHs OTBETOB HA 3a/1aHUs, 3 UMEHHO:

- IUCbMEHHO Ha OyMare wix HabOpOM OTBETOB Ha KOMIIbIOTEpE (IJIsl JIUL C HAPYIIECHUS-
MU CIIyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIH30BAHUEM YCIYT acCUCTEHTa (M1
JIMIL ¢ HAPYUIEHUSMHU OIIOPHO-/ABUraTEIbHOIO aiapara);

- YCTHO (AJIs1 JIUI] C HAPYIICHUSIMH 3PEHHS, OTTIOPHO-ABUTaTEILHOTO aImapara).

ITpu HEOOX0AUMOCTH AJ1s1 00YUAIOIIMXCS ¢ MHBAIWIHOCTBIO MIPOLIelypa OLIEHUBAHUS pe-
3yJIbTaTOB 00yUEHHS MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IIOATrOTOBKH

23.03.03 DKcrutyarauus TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIlIUH U KOMILIEKCOB

Hanpasnennocts (mpodunib) o6pa3oBa- ABTOMOOUIIH: YCTPOWCTBO, CEPBUC M TEXHHUYECKas
TEJIbHON IPOrpaMMBbl

SKCIUTyaTaIus

KBanudukanus BbITyCKHIKA

bakanasp

['og mauana moarotoBku (mo yueOHomy 2021

IUIaHY)

®opma 00yueHust

Ounas popma

TexHonorus 00y4eHust TpamuuuronHas
Kypc Cemectp TpynaoeMKkocTs, 3.€.
1 1 3

Bun npomexyTodHOM arTecTanuu

OOGecneunBaroiee noapas3aeiacHne

3auét

Ka(benpa «XUMHS U XUMHYECKHE TEXHOJIOT UL
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1 IlepeyeHb MJIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHHsI MO JUCHUNINHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH M i

Tabmuua 1 — KomnereHIMu 1 HHIUKATOPBI UX JTOCTUKECHUS

Ko n HaumMeHnoBaHue KOM-
METCHIINU

Nunukatopel 1OCTHXKEHUS

[Inanupyemsle pe3yiabTaThl 00yue-
HUS 110 JUCLUIUIMHE

Ob6memnpodeccnoHanbHbIC

OIIK-1 CnocobeH mpume-
HSITh €CTECTBEHHOHAYYHBIC
U OOIICHH)KEHEPHBIE 3Ha-
HUSI, METOJIbl MaTeMaTHUe-
CKOT'0 aHaJIN3a U MOJEIHPO-
BaHUS B MPO(HECCHOHATLHOU
JeSITeTbHOCTH

OIIK-1.1 3naer Teoperuue-
CKHE OCHOBBI €CTECTBEHHO-
HAYYHBIX U OOIEHHKEHEep-
HBIX TUCLMILIMH

OIIK-1.2 Ymeer npume-
HSTh METOJIbI aHATIN3A U
MOJICJTMPOBAHUS, TEOPETHU-
YEeCKOTO M SKCIIEPUMEH-
TaJIbHOTO UCCIIEIOBAHUS
IpU penieHny npodeccuo-
HAJIbHBIX 3a/1a4

OIIK-1.3 Bnageet HaBBIKa-
MU TEOPETUUYECKOTO U IKC-
MePUMEHTAILHOTO UCCIIe-
JIOBaHUS

3HAaeT OCHOBHBLIC 3aKOHBI M IIOHS-
THA OOLIEH XUMHU, XHUMHUYECKOU
TEPMOJAMHAMUKHA U KUHETUKHU, TIPO-
LIECCOB THUAPOJIU3a, DJIEKTPOJIN3a,
ANEKTPOXUMUYECKON KOPPO3HH.
YmMeer paboTaTh ¢ MEPUOTUICCKOM
CHCTEMOM XHMHYECKHX 3JICMCHTOB
J.1. Menneneesa; tabaunen pac-
TBOPUMOCTH KHCJIOT, OCHOBAaHUU U
coJiel; pemiaTh pacyeTHbIE M JKC-
MepUMEHTaJIbHbIC 3a/Jaud; aHaju-
3UpOBAaTh YPAaBHEHUsI MPOTEKAO-
IIUX XUMUYECKUX PEaKIIU.
Bnaneer merogamu ananu3za npo-
LIECCOB XMMHUYECKOM TEPMOJIMHA-
MHKU, KHHETUKHU, THAPOJIN3a,
AIEKTPOJIU3a.

Tabnuua 2 — [Nacopt ¢oHa OIIEHOUHBIX CPEJICTB

Koutposmpyemsie dopmupyemast HanmeHnoBanue
IMoka3aTenu onen-
paszaenbl (TeMbl) KOMITeTEeHI U OLIEHOYHOI'0 .
JAUCHMITHHBI cpeiacTBa

1. OcHOBHBIE TIOHATHUS U OIIK-1 1. JlaGoparophas | 1. Beinonnenue
3aKOHbI XUMHH pabota Nel-7 1abopaTopHBIX  pa-
2. CrpoeHue BemiecTBa 2. [IpakTnueckas | 00T, HaJIW4KMe 3anu-
3. OcHoBHBIE 3aKOHO- pabora Nel-8 ceil B JlabopaTopHOM

MCPHOCTH XHMHYECKHUX pPEaAK-

T

4. PactBopel u japyrue
JIUCIIEPCHBIE CUCTEMBbI

5. DNEeKTPOXUMHUYECKUE
MPOLIECChHI

6. DJIeMEHTHI KavyeCTBEH-
HOTO M  KOJHWYECTBEHHOIO
aHanm3a

7. BricokoMonekysipabIe
COCIMHCHUS

KonTponbhas pabora

KypHaie,
OIIPOC IO TEME

YCTHBIN

2. Brimonnenue
MIPaKTUYECKUX 3aJa-
HUM, HalIM4yhe KOH-
CIIEKTa 110 TEME

3. KonTponbHas
paboTta TPOBOAMUTCS
B Yachl BHEAYIUTOP-
O06y-
qarommecs TOayYa-

HOIl paboTHI.

10T 3aJaHus JJIsA

IIPOBEPKHU  YCBOECHUS

MIPOMAECHHOIO Mare-




15

puana. OueHuBaeTcs
MIpaBWIbHOCTh  pe-

MICHUS.

2 Mertoauyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHNBAHUS 3HAHUM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yuue npouecc popmupo-
BAHHUA KOMIIETEeHHM I

MeToaudeckie MaTepuabl, ONMPEACISIONUe MPOIEAYPhl OIICHUBAHUS 3HAHUN, YMCHHIA,
HaBBIKOB U (WJIM) OTIBITA JICATEIILHOCTH, IPEACTABICHBI B BUJIC TEXHOJIOTHUECKOW KapThl TUCIIH-
TIMHBL (Tabnuia 3).

Tabnuna 3 — TexHonoruueckas Kapra

HaumenoBanue Cpokn HIxana ouenn- Kpurepun
OIIEHOYHOT0 CPe/ICTBA BBINOJIHEHU S BaHMs OIleHUBAHUS
1 cemectp
IIpome:xxyTounasi arrecrauusi B popMme 3auer ¢ OLeHKOM

1. JlaGopaTopnas pabora €KEHEeIEIIbHO 10 6amnoB * 7 | Beimonnenue - 2

pabor OaymoB/pabora,

odopmiieHne

1a60paTOPHOTO
KypHama - 2

Oamios/pabora,

yCTHAsl 3aIuTa
(mo Bompocam) 6
6aJIoB.
OueHuBaeTcs
BIIQJICHHE Mare-
pHasoMm, ero Cu-
CTEMHOE OCBOE-
HHE, CII0co0-
HOCTh  TNpUMe-
HATh  HY)KHBIC
3HAHUS, HABBIKH
U yMEHHUS IIpH
aHanmM3e  Tpo-
ONEMHBIX CHUTY-

alui.
2. [TpakTrueckas padota €XKEHEeIEIIbHO 10 6amnoB * 8 | OuenuBaercs
pabor BJIaJcHIE MaTe-

pHuaiom, ero Cu-
CTEMHOE OCBOE-
HHE, CII0CO0-
HOCTh  INpUMe-
HATH  HY)XHBIE
3HAHUSI, HABBIKH
U yMEHUS TMpH
pEIICHUN TIpaK-
THUYECKUX 3aja-
HUH. bamer
YMEHBIIAIOTCS
ITPOITOPIINO-
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HauMeHoBaHue Cpoxu Ilxana ouenn- Kpurepun
OLIECHOYHOI0 CpPe/ICTBA BbINOJIHEHUS BaHMA OlleHUBAHUS
HAJILHO TPOIICH-
Ty TPaBUIBHO-
CTH PEUICHHUSI.

3. KoHnTtposbHas pabota 16 nenens 100 6amnoB I[IpaBunbHOE
peleHre  3axaq
(20 Oai-
JIOB/3a/1a4a).
bamner  ymeHsb-
MIAIOTCS  TPO-
MOPIMOHAIBHO
NPOIICHTY  Tpa-
BUJIIBHOCTH  pe-
IICHUSI.
HNTOI'O: - 250 ©OamioB -
Kpurepuu oneHKku pe3yibTaTOB 00y4eHHS 10 TUCIUTLIMHE:
0 — 59 % OT MakcHMajdbHO BO3MOXHOH CYMMBI OalIOB — «HEYAOBJICTBOPUTEIHHOY
(HEOCTAaTOYHBIN YPOBEHB ISl HPOMEXKYTOUYHOU aTTECTAlUHU 110 AUCHUILINHE);
60 — 74 % oOT MaKCHMMaJbHO BO3MOXKHOW CYMMbI OQJJIOB — «Yy/JIOBJIETBOPUTEIHHOY
(moporoBbli (MUHUMAJBHBIN) YPOBEHb);
75 — 89 % oT MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHD);
90 — 100 % oT MakcMMaIbHO BO3MOKHOW CYMMBI 0aJIOB — «OTJIMYHOY (BBICOKHIA (MaKCH-
MaJIbHBIN) YPOBEHbD)

3 TunoBble KOHTPOJIbHbIE 32JaHUS UM MHbIEe MaTEePHAJIbI, He00X0AUMBIe 115
OLICHKH 3HAHWH, YMECHHH, HABBIKOB M (MJIM) ONBITA 1eSATEIbHOCTH, XapaKTePHU3yIoLHe
npouecc popMUPOBAHUSI KOMIIETEHIIHII B X0/le 0CBOeHHS 00pa30BaTeIbHOI POrpaMMbl

3.1 3aganus 1Jis1 TEKYLIEro KOHTPOJS YCIeBaeMOCTH

KOHTPOJIBHAS PABOTA
Bapuant Nel

1. OnpenenuTe KOJMYECTBO BEIIECTBA HKBUBAJIEHTA U MOJISIPHYIO MacCy SKBHBaJIEHTOB (hoc-
dopa, kucnoposa u 6poma B coenuaenusix PHs, H.O, HBr.

2. Hanmumure 3nekTpoHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOMepamu 9 u
28. IlokaxuTe pacnpenesieHUue 3JIEMEHTOB 3THUX aTOMOB IO KBAHTOBBIM siueiikam. K kakomy
ANIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK/IbIM U3 3TUX 3JIEMEHTOB?

3. Ucxons w3 MOJOKEHUsI TepMaHHsl U TEXHEIUs B MEPHOJUYECKON CUCTEME, COCTaBbTE
dbopMyIbl MeTa- U OPTOrEepPMaHUEBON KHCIIOT, M OKCHJA TEXHEIUs, OTBEYAIOIINE WX BBICIICH
cTenieHu okucieHus. M3o00pazure Gopmysasl ITUX COEUHEHHUM rpauyuecKy.

4. BbIlUMCANTE KOMMYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS MpU BoccTaHOBIeHUU Fe203 me-
TaJUTHYECKUM ATFOMUHUEM, eciTi Obu1o morydeHo 335,1 T xkenesa.

5. Beraucaute ﬂ.Gggg CIEYIONINX PEAKIIMIA:

A) 2NaF ) + Clar) = 2NaCl) + Faq

0)PbOxx) + 2Zn) = Pbx) + 2Zn0Ox)

Mo>HO 1T TIOTy4nTh (GTOP M0 peakmuu (a) u BocctanoBuTh PHO: riaKOM 110 peakiiuu (0).
6. OxucneHue cepsl U €€ TMOKCUAA TPOTEKAET 110 YPABHEHUSAM:

a) S) + O2 = SO2(n);

0) 2S02() + O2 = 2S03().
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Kak u3aMeHuTCsl CKOPOCTh ATUX peakiuil, eciu 00beMbl KaKI0M U3 CUCTEM YMEHBLIUTH B 4e-
ThIpe pasa?

7. BpluncauTe MOJISIPHYIO KOHLUEHTPALMI0 U MOJSIPHYHO KOHLIEHTpauuo 3kBUBasieHTa 20%-
HOTO PacTBOPA XJIOPU/A KaIbIUs MIOTHOCTHIO 1,178 r/em®.

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS THAPOIN3a, TPOUCXOISIIIEe-
ro npu cmemmuBanuu pactBopoB KoS u CrClz. Kaxnas u3 B3sSTBIX conelt ruipoiamu3yercs HeoOpa-
THUMO JI0 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIUX OCHOBAHUS U KUCIIOTHI.

Bapuant Ne2

1. Peakiuu BBIpaKarOTCsl CXEMaMHU:

P+HIO3 + H20 = H3PO4 + HI
H2S + Clz2 + H20 = H2SO4 + HCI

CocrtaBbTe 3JICKTPOHHBIC ypaBHEHUs. PacctaBbre K03(DPUIMEHTH B ypaBHEHHSX PEAKIIHIA.
JIIst KaKITOM peakiiy YKaXXHUTE, KAaKOE BEIIECTBO SBJISICTCS OKUCIUTENIEM, KaKO€ — BOCCTAaHOBH-
TEJIEM; KaKO€ BEIIECTBO OKUCIISETCS, KAKOE — BOCCTAHABJIMBACTCSI.

2. VYBENIHYUTCS, YMCHBIIUTCS WJIM OCTAHETCS 0€3 M3MEHEHUsS Macca IIMHKOBOW TUTACTUHKU
1py B3auMojieicTBuM ee ¢ pactBopamu: a) CuSOs; 6) MgSOas; B) Ph(NO3)2? ITouemy? CocTaBb-
TE AJIEKTPOHHBIC ¥ MOJICKYJISIPHBIC YPABHEHHS COOTBETCTBYIOIIUX PEAKITUH.

3. CocraBbTe CXeMy raJlIbBAHUYECKOTO JJIEMEHTA, B OCHOBE KOTOPOT'O JIS)KUT PEaKIHs, Mpo-
TEKAaFoIasi 0 YPABHCHUIO

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

Hanummre 3neKTpoHHBIC YPaBHEHHSI aHOJHOTO M KaTOIHOTO TporeccoB. Berauciure 3/(C
storo anementa, eciu [Ni?*] = 0,01 monb/i1, [Pb?*] = 0,0001 momb/1. OtBert: 0,064 B.

4. Kakue comu 0OyCIaBIMBAIOT >KECTKOCTh NMPHUPOIHOW BOIBI? Kakyro >KeCTKOCTh BO/IBI
Ha3bIBAIOT KapOOHATHOM, HeKapOoHaTHOH? Kak MOXKHO ycTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? HamummmTe ypaBHEHHSI COOTBETCTBYIONINX PEAKITHIA.

5. TlomumepoM Kakoro HEMpPENeNbHOTO YIJIEBOJAOPOJA SBISIETCS HATypalbHBIA Kayudyk?
Hammummre ctpykrypHyto Gopmyy 3Toro yrieBoaopoaa. Kak Ha3bIBaIOT MPOIECC MpEeBpaIleHuUs
Kaydyka B pe3uHy? UeM Mo CTPOCHHUIO U CBOMCTBAM pa3inyaloTcs KaydyK U pe3uHa?

Bapuant 3
1. BoccTaHoBieHrE 0JHOTO U3 OKCUIOB XKeJle3a UAET 110 CXEME:

Fe30a4) + Siw) — Few) + SiOxw). Bo3aMoskeH i 3TOT Ipoliece Mpu CTaHAapTHBIX yciaoBusax? Ot-
BET MOJTBEPIUTH PACUETOM.

A H%egs, kJ[>x/MOITH S%os, JIk/MOIB
Fe3Oaw -1117,7 151,46
Siw - 18,82
Few - 27
SiOx -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Ipu cmemmBanuu 2 MoJb BemecTBa A ¢ 2 MoJib BelecTBa B B HEKOTOpoM 00beMe K MO-

. —>
MEHTY HacTyIUICHHsI paBHOBeCUsl B oOpatumoii cucreme 2A + 2B 4— 4] obpazoBanock 1,6
MoJb BemectBa J[. Yemy paBHa KoHcTaHTa paBHOBecHsa? OTBET MOATBEPAUTH PACUETOM.

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

3. Kakoii 06bem raza Beimenutcsi, eciua k 400 mur pacrBopa LIOH, tutp xotoporo pasen
0,0024 r/mn 6buta nobasiieHa coib (NH4)2COs. OTBeT MOATBEPAUTH PaCUETOM.



18

1) 12,61; 2) 0,96 3)  21,5m 4) 0,896
4, ['maponusy noaBeprarTcs coau

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

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

VYKa3arb IPaBUILHBIN OTBET YPAaBHEHHUs PEAKIIMU THIPOJIU3A.

1) ZnCl; + H,O — ZnOHCI + HCI pH =7,
2) Cs2CO3 + H2O — CsOH + H,CO3  pH > 7;
3) FeBrz + H0O — FeOHBr, + HBr  pH< 7,
4) CaBr; + H:O — CaOHBr + HBr  pH >7.

5. quy paBHa 5KBUBAJICHTHAA MacCa CCPpbl B COCAMHCHUAX !
1. Na>SOg; 2. Cr2(S0a)3; 3. (NHa)2S; 4, H>S.
1) 16; 2) 5,3; 3) 8; 4) 8.

OTBeT NoATBEPIUTD PACYETOM.
Bapuanr 4

1. Umeerca I Sn - 107 r-mon/n Sn*? // [H*] = 102 r-uon/n /Ha, Pt
Yemy papna Benmmurnaa JJ1C Taxor(1 anemenTa? OTBET MOATBEPAUTH PACUCTOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYkazaTh MpaBUJIbHBIN OTBET VISl MPOIIECCOB HA AJEKTpoAax mpu padore ['D u3 Bompoca
Ne 1

1)  SnA(-):Sn*?-2 é — Sn**
Pt H K (+) : 2H,0 + 2 € —> Hy + 20"

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

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

5 PLE2A():2H 42€ o H

SnK(+):Sn-2€ — Sn*?

3. [Touemy aTmMocdepHast KOPPO3Us SIBJISETCS INEKTPOXUMUYECKON KOppo3ueil MeTanios?
1) Tak xak Merann koHTakTHpyeT ¢ napamu H20 Bo3ayxa;

2) Tax xak MeTas1 KOHTAaKTUPYET C KHCIOPOJAOM BO3/AYXa;

3) Tak kak MeTall KOHTaKTHPYET C AJIEKTPOJIUTOM OOpa30BaHHBIM IPU B3aUMOCHCTBUU

YIJIEKHUCIIOTO ra3a ¢ BJIarou;
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4) Tax xak MeTas1 KOHTAKTUPYET C OKUCITUTENEM U IEKTPOIUTOM.

4. Wznenue u3 Ti ¢ 3aKIeNKoi M3 MaCCMBUPOBAHHOW CTalld, HAXOAUTCS B MOPCKOW BOJIE.
Eti*?mi = +0,10B; Ere™%/re = +0,17B. Yka3aTh NpaBUIbLHEIA OTBET 2IEKTPOIHBIX IIPOLIECCOB.

1) TiA(-):Ti—»Ti+2+2é
FeK(+):Oz+4é +2H;0 — 40H"
) TiA(Q):TioTi?+2€
FeK(+):2H"+2 é — H»
3) FeA(-):Fe—»Fe+2+2é
Ti K(+):Oz+4é + 2H20 — 40H"
4) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — H»
S. W3znenune u3 Ti ¢ 3akienkoil U3 MacCMBUPOBAHHOW crtaiu, HaxonuTcs B pactBope LiCl.
Eti*%mi = -1,63B; Ere*%re = -0,35B. Vka3zarh MPaBUIBHBIN OTBET JJIEKTPOJIHBIX MPOIECCOB.
1) TiA(-):Ti—»Ti+2+2é
FeK (+):2H"+2 é — Ho
) TiAM):TioTi?+2e
FeK(+):Oz+4é + 2H;0 — 40H"
3) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — H»
4) FeA(-):Fe—»Fe+2+2é

TiK (+): 02+ 4 € +2H,0 — 40H"

6. B xaxkoii cpenie BbITOTHEE MCTIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Bonpockr 4, 5)
1) B Mopckoi, Tak kak 9JIC meHblueE.

2) B pactBope LiCl, Tak kak 3/IC meHblIie.

3) B mopckoii, Tak kak 3/IC umeer GoJblee 3HAUCHHE.

4) B pactBope LiCl, tak kak 3/IC umeet GoJibliiee 3HaUCHHE.

OtBer MMOATBCPAUTE PCIICHUCM.

7. PaccraButh K03()(pUIIHEHTH METOJOM AIIEKTPOHHOTO OanaHca:
K2Cr,07 + HCl — KCI + CrCl3z + Cl; + H20. Yka3ars cymmapHoe 3HadeHrne KodpduuuenTa s
[IPaBOM YaCTHU:
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1) 84; 2) 15; 3) 14, 4) 42.

OTBeT MOATBEPANUTH PEILICHUEM.

8. Vka3aTh NMpaBUIBHBIA OTBET M7 oxucimrens U3 BOIpoca Ne 6 (OTBET MOATBEPANUTH PELICHU-
eM)

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



