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1 BBenenue

PaGouas nporpamma u (GOHJA OLIEHOUHBIX CPEACTB JUCIUILIMHBI «XUMHUSD) COCTABIICHBI B
COOTBETCTBUH C TPEOOBaHUSIMHU (eIepaIbHOr0 roCcy1apCTBEHHOT0 00pa30BaTeIbHOIO CTaHAAPTA,
YTBEPKICHHOTO ITpuka3zoM Munoopraayku Poccuiickoit @enepammu 20.10.2015 Nel170, u ocHOB-
HOU npodeccroHaIbHON 00pa30BaTENbHOM MPOrpaMMBbl MOAroTOBKH «O00pyI0BaHue HeTera3o-
nepepadoTKUy MO HaIpaBiIeHUIO MOAroTOBKH «15.03.02 TexHoI0THYECKHEe MAaIIMHBI U 000pYA0-

BaHHC).

3amaun  guc-

HaXOZ[I/ITB OINITUMAJIBHBIC YCIIOBUA IJIA MPOTCKAHUSA XUMHUYCCKUX ITPOLECCOB,

TEMbl JUCLU-
IJIMHBI

THUITIINHBI OIIMChIBATh XMMHU3M OCHOBHBIX XUMHUYCCKUX ITPOLECCOB; OBJIAJACTE IIpUEMaMu
U MCTOAWKAMU PCUICHWA KOHKPCTHBIX 3a/ia4 U3 PA3JIMUYHBIX PA31CJI0OB XUMUU,
BBISBJISITH B3aUMOCBSA3H MEXKAY OTACIBHBIMUA XUMHWYECKNMH ITPOLECCAMMU.
OcHoBHBIE OcHoBHbIE OHATHS M 3aKOHbI XMMHH: BBCIIGHI/IG, OCHOBHBIC TIOHITHUS U
pa3aciibl / | 3aKOHBI XUMHU

Crpoenne BemectBa: Teopuu ctpoeHust aroma, OCHOBHBIE KJIaCChl HEOPTa-
HUYECKHX COETMHEHUH, 3aKOH SKBUBAJIETOB, THUIBI XUMUYECKUX CBS3EH
OcHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKHUX peakumii: TUITbI XUMUYECKUX
peakuuii, OBP, CkopocTh XUMHUYECKUX peakuil. XUMHUYECKOE PaBHOBECHUE,
Kunernka u katanus, Xumuyeckass TEpMOJMHAMUKA

PactBopsl u Apyrue nucnepcHsblie cucreMbl: CriocoObl BapayKeHUS! KOHIICH-
Tpauuil pactBopos, ['uaponus, DaeKTpoIuTUYECKAs AUCCOLUALIMS
JIeKTPOXMMHUYECKHEe Mpouecchl: DiaekTponns, Kopposus metaiios
Hrorosoe recrupoBanme: Mrorosoe rectupoBanue, MITOropsii KOHTPOJIb

2 IlepeyeHb IVIAHUPYEMBbIX Pe3yJIbTATOB 00YYCHHS MO0 JMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX € VIAHMPYEeMbIMHU pe3yJIbTaTaMHU 00pa30BaTeJbHOM NPOrpaMMbl

[Ipouiecc n3yyeHHs] OUCHUIUTUHBI «XUMHUS» HaIpaBlieH Ha (GOPMUPOBAHUE CIEAYIOUINX
komrieteHuii B cootBeTcTBUH ¢ ®I'OC BO 1 0cHOBHOM 00pa3oBaTenbHOM MporpaMMoit (Tabiuiia

1):

Tabauna 1 — KoMnereHIMN U IIaHUPYEMBbIE pe3ysIbTaThl 00yUeHHS MO IPAKTHKE

KO,Z[ 1 HAMMCHOBAHHC I/IHI[I/II(E[TOpI)I JAOCTHIKCHUA HHaHI/IpyeMHe PE3YJIbTAaThI O6y—
KOMIICTCHIIUU YCHUA 110 JUCHHUITIIMHE

O6menpodeccronanbHbIe

OIIK-1 crtocoouo- | OITK-1.1 3HaeT OCHOBHBIE €CTe- 3HaeT OCHOBHBIE 3aKOHBI M IIO-

CTbIO K TIpHOOpeTe-
HUIO C OONBIION CTe-
MEHBI0 CAMOCTOSITEIb-
HOCTH HOBBIX 3HAHMI
C  HCIOJB30BAaHUEM
COBpEMEHHBIX 00pa-
30BaTeNbHBIX U HWH-
(hopMaITMOHHBIX TEX-
HOJIOTHI

CTBEHHO-HAy4YHbIE 3aKOHBI, MeXa-
HU3Mbl XUMUYECKUX PEaKIui, Mpo-
UCXOJAIINX B TEXHOJIOTUYECKUX
Iporeccax U OKpPYKaroIleM MUPE,
CBEJICHUS O CTPOCHUU BEIIECTBA,
MIPUPOJIE XUMUYECKOM CBS3H U
CBOMCTBAX pa3JINYHBIX KJIACCOB XU-
MHYECKHX IEMEHTOB, COEIUHE-
HUH, BEIIECTB U MaTepUaJIoB

HATUS OOIIEH XUMHH, XUMHUYE-
CKOit TEPMOJAWHAMHUKU U KHUHEC-
TUKH, TMPOIECCOB TUAPOIU3A,
ANIEKTPOJIN3a, AIIEKTPOXUMUYE-
CKOM KOPPO3UHU.




OIIK-1.2 YmeeT oCylIecTBIATh XH-
MHYECKHUE PEAKLIUH, OCHOBBIBASIChH
Ha 3HAHMUSX O CTPOEHUHU BEIIECTBA,
IIPUPOJIE XUMUYECKOM CBA3U U
CBOMCTBAaX Pa3jWYHbIX KJIACCOB XHU-
MHYECKHUX DJIEMCHTOB, COCIUHE-
HH, BEUIECTB U MaTEPUAJIOB; 3aIlu-
ChIBaTh YPABHEHUSI XUMHUYECKUX
peaKkuuii; TPUMEHSITh XUMUYECKUE
3aKOHBI JJIS1 PELIEHUS [TPaK-THYe-
CKHX 3a/7a4, CBA3aHHBIX C XUMUUe-
CKHMMH CHCTEMaMH

OIIK-1.3 Binaneer HaBbIKAMH aHa-
JM3a MEXaHU3MOB XUMHUYECKHUX pe-
aKIUi, TPOUCXOISIINX B TEXHOJIO-
TUYECKUX MPOLIECCaX U OKPYKaro-
1IEM MHUPE, OCHOBBIBAsICh HA 3Ha-
HHSIX O CTPOEHUH BEUIECTBA, IPHU-
pOJle XUMUYECKOW CBI3U U CBOM-
CTBAaX Pa3JIMYHBIX KJIACCOB XUMH-

Ymeer pabotaTh ¢ mepuoauye-
CKOM CHCTEMOHM XMMHMYSCKHX
snemenToB .M. Menaeneena;
TaOIUIEH PACTBOPUMOCTH KHC-
JIOT, OCHOBAaHWUW W COJIEH; pe-
IaTh pacYETHBIC U IKCIIEPUMEH-
TaJbHBIC 3aJa4M; aHAIU3UPO-
BaTh ypaBHEHUS IMPOTECKAIOIINX
XUMHYECKUX PEAKIIUH.

Brnageer wMeromamu  aHanmsa
IIPOLIECCOB XMMHUYECKOH TEPMO-
JUHAMHUK{, KUHETUKH, TUOpO-
JIM3a, 3JIEKTPOJIN3a.

YCCKHUX 3JICMCHTOB, COG,I[HHeHI/Iﬁ,
BCILICCTB U MAaTCPUAJIOB

3 MecTo AUCHUIIMHBI (MOAYJIS) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl

Juctunnuna «Xumus» u3ydaercs Ha 1 kypce, 1 cemectpe.

JucuumnnuHa BXOAUT B cocTaB 61oka 1 «/luctumnimuel (MOLynn)» U OTHOCHTCS K 0a30BOiA
YacCTH.

3HaHMsI, yMEHUS U HaBBIKU, chOpMHUpPOBAHHBIC TPU U3YUEHUU TUCITUILTUHBL « XUMHUSD», OY-
JIyT BOCTPEOOBAHBI MIPH MU3YYEHUH TOCIENyomuX Auciuiume: «dusukay, «Oprannyeckast Xu-
Mus», «Teopus BEpOSTHOCTEW M MaTeMaTH4ecKash CTaTHUCTHKa», «TeopeThdeckas MEXaHUKay,
«MexaHHKa XUJKOCTU | Ta3ay, « COMpOoTUBIIEHNE MaTepuasoBy, « TermnoTexuukay, «O0mmas xu-
MHYECKast TEXHOJIOTUSY.

Huctunnuaa « XuMHUs» B paMKaxX BOCIUATATEIbLHON paboThl HampaBieHa Ha popMUpOBa-
HUE y 00yJaroIMXCcsl aKTUBHON TPa’KJaHCKOW TO3UIINH, YBOKEHHUS K MpaBaM U cBOOOJaM 4Yeso-
BEKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHHE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMEHTHUPOBATh, CAMOCTOSATEIHHO MBICIIUTh, Pa3BUBAET TBOPUYECTBO, MPOo(dhecCHoHaTbHbBIE YMe-
HUSI WJIA TBOPYECKH PA3BUTOU JTUYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUI, OTBETCTBEHHOCTH 3a BbI-
MOJTHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 33aJaHUH U T.]1.

4 O0beM TUCHMILIMHBI (MOIYJIS) B 3a4€THBIX eJUHMLAX ¢ YKA3aHUEM KOJIN4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aomuxcs ¢ npenojaaBa-
TeseM (110 BHAAM y4eOHBIX 3aHSAATHII) 1 HA CAMOCTOAITEJIbLHYIO padoTy 00y4aromuxcs

OO61mas Tpya0eMKOCTh (00beM) TUCHIUIIINHBI cocTaBmseT 3 3.e., 108 akax. gac.
Pacnipenenenne oobeMa AUCHMILIMHBI (MOJyJI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JeHo B Tabmnure 2.
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Ta6mmma 2 — O0beM TUCIUTIIUHBI (MOYJIS) TIO BUAAM YUEOHBIX 3aHITHI

O0BeM QUCIATIIAHEI Bcero axka-
IeMHAYe-
CKHX 4aCOB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 108

KonTtakTHasi aynuTopHasi pa6oTa o0y4aommxcs ¢ npenojaanaresiem (mo su- | 12

AaM y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHSATHS JIEKIMOHHOTO0 THIIA (JICKIIMU W UHBIE YUYeOHBIC 3aHATHS, IpeaycMaTpu- | 4

BaIOIME TMPEHMYIICCTBCHHYIO Iepeaauy y4eOHol wHpopMaluu megarorude-

CKHMH paOOTHUKAMH )

3aHSATHSI CeMHUHAPCKOr0 THMA (CEMHUHApPhI, MPAKTUYECKHE 3aHATHS, NMPaKTH- | 8

KyMBbl, 1a00paTopHble paObOThl, KOJUIOKBUYMbI U MHbIE AaHAJIOTUYHBIC 3aHATHUS)

CamocrosiTesibHAs padoTa 00yyaOUIMXcsd U KOHTAKTHAs padora, BKIo4ao- | 92

11ast TpyNInoBbie KOHCYJIbTAlUN, HMHIUBUIYAIbHYIO paboTy 00y4aromuxcs ¢ mpe-

Mo/1aBaTessiMu (B TOM YUCIIe MHAUBHIyalIbHbIE KOHCYJIbTAIINH ); B3AUMOICHCTBHE

B DJIEKTPOHHOH MH(POPMAIIMOHHO-00pa30BaTENILHON Cpeie By3a

[IpomexxyTouHas arrectaiusi 00y4Jarouuxcsi — 3a4eT ¢ OIEHKOU 4

5 Copepxxanue IMCHUILIHHBI (MO1YJISI), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeIEeHHOI0 HA HMX KOJIUYeCTBA aKAIeMUYEeCKUX YACOB H BU/I0B Y4eOHOM

padoThI

Tab6nuia 3 — CTpyKTypa U coJiep>KaHue TUCIUILUIUHBI (MOJTYJIsT)

HaumenoBanue paznenoB, TeM 1 | Bujsl yueOHOM paboThl, BKIIOYAsk CAMOCTOSTENBHYIO pa-
coJiep;KaHue MaTepuana 00Ty 00y4Jaromuxcst ¥ TPYJ0EMKOCTh (B Hacax)

KonrakTtHas pabota npenonasarens ¢ oOyqaronu- | CPC

MUCS
Jlex- | Cemunapckue (npaktu- | JlaboparopHbie
UU YeCKHe 3aHATHS) 3aHATUSA

OcHOBHbIE MOHSTHS M 3aKOHbI XUMHH

Beenenne 1
OcHOBHbIE MOHATHS U 3aKOHBI 1 4
XMMHH

CTpoeHue BemiecTBa
Teopuu cTpoeHusi atoma 6
OcHOBHBIE KJIaCChl HEOPTaHH- 6

YecKHX CoeIMHEeHU I




3aK0H YKBHBAJIETOB 2 4

Tunsl XuMHYECKHX CBA3eH 6

OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECCKHUX peaKum‘/i

Tunbl XuMHYECKHX peaKkiui 6
OBP 2 4
CkopocTh XMMHYECKHX peak- 2 6

uuil. XuMH4ecKoe paBHOBecHe

Kuneruka u karaamns 6

XuMH4YecKasi TepMOJIMHAMUKA 2 2 4

PacTBopbI U Apyrue qucnepcHbie CHCTEMbI

Crnoco0bl BapakeHusi KOHLEH- 6
Tpauuii pacTBOPOB

I'maponus 6
DJIEKTPOJIUTHYECKAS THCCO- 6
A

DJIEKTPOXUMHUYECKHUE MPOIECChI

DJIeKTPOJIHN3 6

Koppo3usi meTas1;10B 6

Hrorosoe TECTUPOBaHUE

HTorosniii KOHTPOJIb 10

HUTOI'O no aucouIInHE 4 4 4 92

6 BueaynuTopHasi caMoCTOsITeIbHAS Pa00Ta 00y4aIOIMXCH MO JUCHUIIUHE (MO-
AYJI10)

[Ipu naHUpOBaHUM CAMOCTOSATEIBLHON PabOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCS CIEAYIOIIUM paclpeesieHUEM YacoB Ha CAaMOCTOSTENbHYI0 paboTy (Tabmuia 4):

Tabmuia 4 — PexomenyemMoe pacipeieJieHue YacoB Ha CaMOCTOSITEIbHYIO paboTy

KomnoHeHTBI caMocTOsITEIbHON PadoThI KonuyecTBo yacos
W3ydenune TeopeTUYecKuX pasiesioB TUCIUITITMHbI 78

BrimonHenne oTyeTa ¥ MOATOTOBKA K 3amuTe jab.pad. 4

[TonroToBKa K TECTHPOBAHUIO 10
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7 OueHovHbIE CPeACTBA VISl NPOBEeHHUS TEKYILIEro KOHTPOJISI M MPOMEKYTOYHOM
arrecTalMu 00y4arOIIMXCH MO JMCUUILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEACTB Ul IPOBEAEHUS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTHU U IIPOME-
J)KyTOYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonmHBI KOMIUIEKT KOHTPOJIBHBIX 3aJlaHM WM WHBIX MaTepUaJIOB, HEOOXOIUMBIX ISt
OILICHUBAHMSI PE3YJIbTATOB O0yUEHUS MO AUCHUIUIMHE (MOAYJIIO), TPAKTUKE XpaHUTCS Ha Kadeape-
pa3paboTurKe B OyMa)KHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeTOMMYecKOe 1 MH(OPMAITUOHHOE O0ecTieYeHne JTUCHMILIUHBI (MOYJIA)

8.1 OcHoBHas nuTEpaTypa

1 AxmeroB, H.C. O6mias u Heopranudeckass Xumus : yueOHuk s By30B / H. C.
AXMETOB. - 5-€ u3., uctp., 4-e uzf., ucnp. - M.: Beicias mkona: Axkagemusi, 2003; 2001; 1998.
- 744c. 535k3

2 I'muaka, H.JI. O0mas xumus : yae6HuK s By3oB / H. JI. I'muaka; mon pen.
B.A.TlonkoBa, A.B.babkoBa. - 18 -e u3a., nepepad. u jgom., 17-¢ usn., nepepad. u gom. - M.:
FOpaiit, 2011. - 886¢. 3983k3

3 I'munka, H.JI. 3agaun u ynpaxsaenus no oo6med xumun / H.JL. I'munka. —u3m.
crep.- M.: KaoPyc, 2011. — 240c.

4 ®ponos, B.B. Xumus : yuedbnoe nocodbue g By3os / B. B. ®ponos. - 3-e usn.,
nepepad. u gon. - M.: Beiciias mkona, 1986. - 543c¢. u3-23k3 a6-653k3

5 Endumos, B.U. OcHoBbI 0011el Xumun [ DIEKTPOHHBIH pecypc] : yueOHoe moco-
oue/B.1.Endumos, 2-¢ u3a. - M.: HUL] MH®PA-M, 2015. - 256 c. // ZNANIUM.COM : snek-
TPOHHO-OMONIMOTEeYHas cuctema. — Pexxum goctymna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBIN. — 3arj. ¢ 9KpaHa.

8.2 JlononHUTENbHAS IUTEpATypa

1 Koposun, H.B. O6mmas xumus : yueOHuUK 1151 cTy1eHToB By30B / H. B. KopoBuH.
- 9-e u3n., mepepad. - M.: Beicmas mkomna, 2007; 2004; 2000; 1998. - 557c. 31 »x3
2 Vraii, S.A. OOmias u HeopraHU4ecKas XUMus : yueOHuK 11 By30B / 5. A. Yraii.

- 4-e u3n., crep. - M.: Beicas mkomna, 2004; 2002; 2000; 1997. - 528c. 973k3
8.3 MeToauueckue yka3zaHus sl CTYJIEHTOB 1O OCBOEHHUIO TUCIIUILIAHBI

1. 3akoH skBUBaieHTOB: Metonuyeckue yka3anus /Coct. B.B. Cazonos. Komcomonbck-Ha-
Awmype: KoMmcomonbckuii-na-AMype roc. Texs. yu-1, 2002. — 8 c.

2. KommekcHsie coenunenus: Metomuueckne ykazanus /Coct. B.B. Tenem. — Komco-
MousibcK-Ha-Amype: TOYBIIO «KHAT'TY», 2003. — 8 c.

3. CKOpOCTh XMMHUYECKHUX peakInii. XUMUYECKOe PaBHOBECHE.: METOJUYECKHE YKa3aHUs K

nabopaTopHo# pabote 1o Kypcy «O01mast u Heopranudeckas xumus» / coct. : H.J[. Haza-
penko. — Komcomonsck-Ha-Amype: @I'EOY BIIO «kKHAI'TY», 2015. - 10 c.

4. Karanuz: metoaudeckue ykazanus K jgabopaTopHoil pabore mo Kypcy «OOmas Xxumusi» /
coct. H.JI. Hazapenko. — Komcomonsck-Ha-Amype : ®T'BOY BIIO «kKHAI'TY», 2015. -8
c.

5. PacTBOpHI : MeTonnMYecKHe yKa3aHUs K BBINOJHEHHIO JIAOOPATOpHOU paboTHI MO KypCy

«O0mas xumus» / coct. H.J[. Hazapenko. — Komcomonbck-Ha-Amype: ®I'bBOY BIIO
«KHAT'TY», 2015, 7 c.

6. KectkocTh Boabl: MeToauueckue ykazanus K JabopaTtopHoil paboTre mo olmiei Xumun/
Coct. N.H. 3onotapes. — Komcomonsck-Ha-Amype: 'OYBIIO «KKHAI'TY», 2004. - 7 c.
7. DNeKTpOoNMTHYECKas! AUCCOIHAIINS: METOAMYECKHE YKa3aHUs K JJabopaToOpHOH paboTe 1Mo

Kypcy «OOmas 1 Heopranudeckass xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-
Awmype: ®I'BOY BIIO «KHAT'TY», 2015. -9 c.



10.

11.

12.

13.

14.

15.

8

IMuaponms coneit: Meroanueckue ykazanus /Coct. H.B. Pemuzosa, H.JI. Hazapenko. Kom-
comonbck-Ha-AMype: ['OYBIIO «KHAI'TY», 2008. — 17 c.
OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKLIMU: METOUYECKUE YKa3aHUs K BBINOJIHEHUIO
naboparopHoit paboThl mo Kypcy «O6mmas xumus» / coct. .M. 3omorapes, H./[. Ha3a-
penko — Komcomonbck-Ha-Amype : ®I'bOY BIIO «KHAI'TY», 2015. — 10 c.
DneKTpoXUMHUYecKasi Koppo3us MeTtauioB: Metoaudeckue ykazanus / Coct. .M. 3oino-
TapeB. - Komcomounbck-Ha-Amype: KoMcoMonbCckuit-Ha-AMype rocy1apCTBEHHBIN TEXHU-
yeckuil ynusepcurert, 2008. - 12 c.

Onektponu3: Meroaudeckue ykazanus /Coct. M.M. 3onorapeB. — Komcomornbck-Ha-
Awmype: TOYBIIO «KHAI'TY», 2003. — 10 c.

P — JIEMEHTBI: METOAMYECKHE YKA3aHUS K BBIIIOJHEHUIO JIa00paTOPHOM paboThl IO KypCy
«O6m1as u Heopranndeckas xumus» / coct. T.A. Kynukosa. — Komcomonbsck-Ha-Amype :
OI'bOY BIIO «KHAT'TY», 2016. - 10 c.

d — BJIEeMEHTBI: METOIMYECKUE YKa3aHUsl K BBHIMOJIHEHUIO Ja0OPaTOPHBIX PabOT MO KypCy
«O0mas n Heopranuveckas xuMus» / cocT. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2011. - 12 c.

Opranuyeckue MoJIMMEphl: METOIMYECKUE YKa3aHUSI K BBIMOJIHEHHUIO TaOOPATOPHBIX pa-
6ot mo kypcy «O6mas xumus» / coct. .M. PemuzoB. — Komcomonbck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2004. — 11 c.

VKka3aHHble ~ METOJMYECKHME  MaTepuajbl  TaKKe  pa3MElleHbl 10  aJpecy:
https://knastu.ru/students/nmuaHbIi KaOHUHET.

8.4 Ilepeuenn pecypcoB MH(pOpMaAIMOHHO-TEIEKOMMYHUKAIIMOHHONU cetu «UHTepHeT»,

HEOOXOUMBIX JIJIS OCBOSHUS UCLUUTUIMHBI (MOIYJIs)

1.
2.
3.

4.

Buxkunenus http://ru.wikipedia.org

Xumuueckuit mopran http://www.xumuk.ru

Hayunas snexrponnas oubnuoreka eLIBRARY.RU [Onexrponnsiii pecypc]. - Pexum no-
cryna: http://elibrary.ru, cBoG0HBbIIA.

EctecTBeHHOHAy4HBIN 00pa3oBaTEbHBIN TOpTal [DIEKTPOHHBIN pecypc]. - Pexum mo-
cryma: http://en.edu.ru, cBoGOIHBIIA.

8.5 JIuneH3noHHOE MPOoTrpaMMHOE 00€CTIeUeHHE, UCTI0JIb3yeMOe TIPH OCYIIECTBICHUHU 00-

Ppa3oBaTCIbHOIO MpOoHecCa Mo AUCHUIIIINHE

Tabauna 5 — [lepeueHp UCIOIB3YEMOTO MPOTPAMMHOI0 00eceueHus

HaumenoBanue I[10 | PexkBu3UTHI / YyCJ10BUA UCTTIOJIB30BAHUA

Microsoft Imagine | JlunensuonHsit foroop A2223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBO6OI[H21$I JIMICH3Ms, YCJIOBHUA UCITIOJIB30BAHUS 110 CCBIIKE:

https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHUE YCIOBUSA

Opranu3zanus o0pa3oBaTeIbLHOrO Mpoliecca perJaMeHTHPYeTCsl yueOHbIM TUIAaHOM U pac-

nUcaHueM y4eOHBIX 3aHATHH. 31k 00y4ueHus (penoiaBanus) - pycckuid. [[ist Bcex BUIIOB ayau-
TOPHBIX 3aHITUH aKaJEeMUYECKUI Yac yCTaHABIMBAETCS MPOIOKUTEIBHOCTBIO 45 MUHYT.

IIpu GopmupoBaHuM CBOEH HMHAMBHIYaJbHOH 00pa30BaTEeNbHONW TPaeKTOpUU 00ydaro-

HH/IﬁCSI HMECT IMpPaBO HaA NEPE3av4€T COOTBCTCTBYIONMINX AVCHUIIIINH U HpOCbeCCI/IOHaHBHBIX MOonay-
Jel, OCBOGHHBIX B TPOIECCe MPEALIECTBYIONIEr0 00y4eHHUs, KOTOPBI 0CBOOOKAAeT 00ydaroIe-
Iocs OT HeO6XOI[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHMA.


http://elibrary.ru/
http://en.edu.ru/

9.1 OOpa3oBare/ibHbIE TEXHOJIOTUH

Y4eOHblIii mporecc mpu MpenojgaBaHiK Kypca OCHOBBIBACTCS Ha UCIIOJIb30BAHUN TPATUIH-
OHHBIX, NHHOBAIIMOHHBIX U MH()OPMAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHHA. TpaauiinOHHBIE
o0pa3oBaTeibHbIe TEXHOJIOTHH MPEACTABICHBI JICKIUIMU U CEMUHAPCKUMHU (TPAKTHYECKUMHU) 3a-
HATUSIMU. THHOBaIIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTUH UCTIOIB3YIOTCS B BUE IIMPOKOTO MPH-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (opM npoBenenus 3ausatuil. Undopmannonusie o6paso-
BaTEJIbHBIC TEXHOJIOTUU PEATU3YIOTCS MTyTEM aKTUBHU3ALUU CAMOCTOSITEIIbHOM pabOThI CTYJIEHTOB
B MH(OpMaLIMOHHON 00pa30BaTeIbHON cpee.

9.2 3aHAaTHA JeKIMOHHOI'0 THIIA

JIeKIMOHHBIN KypC TpearnojaraeT CUCTeMaTH3MPOBAHHOE M3JI0KEHHE OCHOBHBIX BOTIPO-
COB y4eOHOI0 IJIaHa.

Ha niepBoii nekuuu 1ekTop 00s13aH NpeaynpeauTh CTYICHTOB, IPUMEHUTEIHLHO K KAaKOMY
6a3zoBoMy yueOHUKY (YueOHHKaM, y4eOHBIM TOCOOMSAM) OyIeT IPOUYUTaH KypC.

JIeK1MOHHBIHN KypC IOJDKEH JaBaTh HAUOOIbIINN 00beM HH(pOpMalu 1 o0ecrieunBath 00-
Jee TIry0oKoe IOHUMaHUE yIeOHBIX BOITPOCOB IMPH 3HAYUTEIIHFHO MEHBIIICH 3aTpaTe BPEMEHHU, YeM
3TO TpeOyeTcst OONBUIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemHHaApCKUE 3aHATHS TPENCTABISIOT COOOH AeTamM3aluio JICKIMOHHOTO TeopeThde-
CKOI'0 Marepuaia, IpoBOAATCA B LECIAX 3aKPCIICHUA KypCa MU OXBATBIBAIOT BCEC OCHOBHBLIC pPas-
JTIBL.

OcHoBHOU (hOpMOH TIPOBECHHSI CEMHHAPOB SIBISIETCSL 00CYXIeHHe Hanboee mpooiem-
HBIX M CJIOKHBIX BOIPOCOB IO OT/ICJIFHBIM TEMaM, a TaKke pa300p NPUMEPOB U CUTYalHH B ayau-
TOPHBIX YCJIOBUAX. B o06s3annocTH npenoaaBaTeyisd BXOAAT: OKa3aHUEC MeTO)II/I‘IGCKOI\/’I oMo mu
KOHCYJIbTUPOBAHHE CTYAECHTOB [0 COOTBETCTBYIOIINUM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIHUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, PeIIaraeMble MpernoiaBaTeseM;

- y4aCTHE B JUCKYCCHUAX;

- BBITMIOJIHEHHUE NTPOEKTHBIX U MHBIX 33aJaHU;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHATHI.

OTBeT foJKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OTHOCIIOXKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

JloKJ1a/1bl ¥ ONIITIOHWPOBAHUE JI0KJIAI0B IIPOBEPSIOT CTENEHb BIIaIEHUS TEOPETUUECKUM Ma-
TEPUAJIOM, a TAK)Ke KOPPEKTHOCTb U CTPOTOCTH PACCYKICHHIA.

OreHrBaHue 3a/JaHNH, BBITOJHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOJUT B HAKOIIJICHHYIO
OLICHKY.

9.4 CamocrosiTe1bHasi paGoTa 00y4alOMMXCs M0 AUCHMILIHHE (MOYJII0)

CamocrosrenbHas paboTa CTYZEHTOB — 3TO IPOLECC AKTUBHOT O, LI€JIEHAIIPABICHHOTO IIPU-
oOpeTeHusl CTYZCHTOM HOBBIX 3HAHUH, yMEHUI 0€3 HeMOCPEICTBEHHOT0 yYacTusl PernoaaBaTes,
XapaKTepU3YIOUIUICS MPeIMETHON HAallPaBJI€HHOCTbHIO, 3()(PEKTUBHBIM KOHTPOJIEM U OIIEHKOM pe-
3yJbTATOB JESITEIBHOCTH 00YYarOIEerocs.

[enu camocTosTENbHOM pabOTHI:

- CUCTEMAaTH3alMsl U 3aKPEIJICHUE TIOJYyUYEHHBIX TEOPETUUECKUX 3HAHUM M MPAKTUYECKHUX
YMEHUH CTY/ICHTOB;



10

- yri1y0JieHre U pacIiipeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHUEe YMEHMH HCIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTALUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE NIO3HABATEJIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATHBEI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUYAIbHO WM IPYIIaMHU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATHUKH.

TexHoorus opraHu3anuy cCaMOCTOSTEIbHON pabOThI CTYICHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAyIUTOPHOM CaMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
NPOXOJUTH B MUCbMEHHOM, YCTHOM MIIM CMEIIaHHOH (opme.

CTyeHTbI 1OJKHBI TOAXOAUTh K CAMOCTOSITENIbHON paboTe KaK K HauBaXKHEUIIEMy cpell-
CTBY 3aKpEIUICHUS U Pa3BUTHSI TEOPETUUECKUX 3HAHUH, BBIPAOOTKE €ITMHCTBA B3IJIS110B HA OT/1EIIb-
HbI€ BOIIPOCHI Kypca, IPHOOPETEHUs OIIPE/IeICHHBIX HABBIKOB U MCIIOJIb30BaHMsI IPO(PEeCCHOHAb-
HOW JIUTEPaTypPhl.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXCcsl 0 0CBOECHHIO TN CUMIIJIMHBI

[Ipu n3ydyeHuun AUCHUILIMHBI 00YYaroIUMCs 11eJIeCO00pa3HO BBIOIHATH CIEIyIOIue pe-
KOMCHOalnuu:

1. I3yuenue yueOHOM JUCHUIUIMHBI JOPKHO BECTUCh CUCTEMATHYECKH.

2. Iloce n3yueHust KaKOro-JImOo pasjerna 1o y4eOHUKY MIIM KOHCHEKTHBIM MaTephaiaMm
pPEKOMEHyeTCs 110 MaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, OIIPEACICHUS, TIOHATUS pa3zea.

3. Oco6oe BHUMaHHE CIEIYET yICIUTh BBIMOJIHEHHIO OTYETOB 10 MPAKTUIECKUM 3aHATUSIM
Y MHIUBU1yaJbHBIM KOMIUIEKCHBIM 3aJIaHUSIM HA CaMOCTOSITENbHYIO paboTy.

4. Best TeMaTuKa BOIIPOCOB, H3Y4YaeMbIX CaMOCTOSITENbHO, 3a]a€TCs Ha JIEKIUAX Mpernoja-
BateneM. MM ke naroTcsd MCTOYHMKM (B NEPBYIO OUYEpE]b BHOBb WM3/IAHHBIE B NEPUOAMYECKON
Hay4yHOU JuTepaType) 1uist 0oJiee 1eTalbHOro MOHUMAaHMsI BOIIPOCOB, O3BYUEHHBIX HA JIEKIUH.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yydaroIrecs J0JKHBI:

- IPOCMAaTPUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- IOBTOPUTDH 3aKOHCHeKTHp0BaHHBIﬁ Ha JICKHMOHHOM 3aHATHU MaTCpUal U JOIIOJIHUTL €ro
C YYETOM PEKOMEHJOBaHHOM N0 JaHHOW TEME JIMTEPATYpHI;

- U3YyYHUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TE3UCHI, aHHOTAIIUN U KOHCIICKThI
Haun0oJiee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIBHO BBIIIOJHATD 3alaHUA, AHAJIOTHYHBIC NIPEAJIaraCMbIM Ha 3aHATUAX,

- HCIOJIB30BATh JJISI CAMOIIPOBEPKU MaTepHaibl POHIA OLIEHOUHBIX CPE/ICTB.

10 Onucanne MaTepHaJIbHO-TEXHMYECKOro odecreyeHus1, He00X0AMMOro sl 0Cy-
1IEeCTBJIEHUA 00pPa30BaTEeIbLHOI0 Mpolecca Mo AMCUuINInHe (MOaYJI10)

10.1 YueOHo-1200paTOpHOE 000PYA0BaHUE

Tabmuia 6 — [epeyens 0060pyI0BaHUS JTA00OPATOPUH

Aymu- | HaumenoBanue ayau- | Mcmonszyemoe 060pyaoBaHue
TOpUS Topuu (JlabopaTopuu)
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431/1 JlaGopaTtopust o6mieit | XuMuueckas mocyja, XdiMHUUECKHE PEaKTHUBbI, H3-MEPH-
XUMHUHU TCJIbHBIC U HAIrpCBATCIIbHBIC HpI/I60pr, KOM-IIJICKT AE€MOH-
CTPAIIOHHBIX IJIAKATOB

10.2 TexHuueckue u 3J1eKTPOHHbIE CPeCTBa 00y4eHH

JleknuoHHBIE 3AHATHSA.

Aymuropun Ui JEKIMOHHBIX 3aHATHA YKOMIUIEKTOBAHBI MEOEIbI0 M TEXHUYCCKUMH
cpeAcTBaMu OOYUYCHHS, CITY>KAIIUMH JIJIS TIPE/ICTaBICHUs y4eOHOM HH(pOPMALIUU OOJIBIION ayau-
Topun (HAOOPHI IEMOHCTPAIIMOHHOTO 000PYIOBaHUS (TIPOCKTOP, IKPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HATJISAHBIC TOCOOHS, TEeMAaTHYECKUE HILTIOCTPALINH ).

Jlist peanu3anuy QUCIUILTAHBI TOATOTOBJICHBI CIIEAYIONIUE TIPE3CHTAIUN:
OCHOBHBIC TIOHSITHS U 3aKOHBI XUMHUH

Crpoenue BelecTna

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIHIA
PacTBOpBI 1 Jpyrue TUCIIEPCHBIC CUCTEMBI
DIEKTPOXUMHUYECKHE MTPOIECCHI

DJeMEHThI KQUECTBCHHOI'0 ¥ KOJIMYECCTBCHHOI'O aHaIn3a

N g s~ wDh e

BpICOKOMOIEKYIISIPHBIE COCIMHEHUS

IIpakTH4yeckue 3aHATHSL.

Aynutopun JUTS PAKTUICCKUX 3aHITHI YKOMIUIGKTOBAHBI CIICMATN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU cpeicTBaMU 00y4deHus (IPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHSTHS.

Jlnst nabopaTopHBIX 3aHATHI HUcToNb3yeTcs ayautopust Ne 431, ocHamieHHas 000pypoBa-
HUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrositeibHas padora.

[TomerneHust 175t CaMOCTOSATEIBHOM PaOOTHI OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «HTepHeT» U JOCTYNOM K 3JEKTPOHHOM MH(OPMAIMOHHO-
obpazoarenbHol cpene KHAT'Y:

- yptanbHbid 3a1 HTh KHAT'Y;

11 Hnnle cBeaeHus

MeToaunueckue PEKOMEHIALUHA T10 Oﬁy‘IEHI/IIO JIMII ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAMMU 310POBbA 1 HUHBAJIMAOB

OcBoeHue JAUCIHUITIINHBI O6y‘{aIOH_II/IMI/IC$I C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBBI
MOJKET OBITh OpTraHU30BaHO KaK COBMECTHO C IPYyTHMHU 06y‘-IaIOHH/IMI/IC$I, TaK U B OTACJIBbHBIX I'PYII-
nmax. Hpe,Z[HO.HaFaIOTCSI CIICHHUAJIBHBIC YCIIOBUA IJIA IHOJYUYCHUS 06pa3OBaHI/ISI 06yqa101u1/1M1/1051 C
OrpaHUYC€HHBIMH BO3MOKXHOCTAMHU 3J0POBBS.

HpO(pCCCOPCKO'HC,I[aFOTI/I‘ICCKI/Iﬁ COCTaB 3HAKOMHUTCA C HCI/IXOJIOFO-(I)I/I3I/IOJIOFI/I"IGCKI/IMI/I
0COOECHHOCTSAMU O6yanOIHHXCﬂ HWHBAJIWJ0B U JIMI C OrpaHUYCHHBIMHA BO3MOXHOCTAMHU 3J0POBbA,
WHAWBUYAJIbHBIMU IIPpOrpaMMaMiu pea6I/IJ'II/ITaI_[I/II/I HWHBAJIWJI0B (HpI/I HaJ'II/I‘{I/II/I). HpI/I HGO6XOI[I/IMO-
CTHU OCYHIECTBIIACTCA JOMMOJTHUTCIIbHAA MOAACPKKa IPCTIOJaBaHUA ThrOTOPpaMHU, IICUXO0JIOTraMH, CO-
nuraJIbHbBIMHU pa60THI/IKaMI/I, npomeamunuMu MOATOTOBKY aCCUCTCHTAMMU.
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B cooTBeTcTBHU ¢ MEeTOAMYECKUMHU peKoMeHaanusIMu MuHoOpHayku PO (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce IperoiaraeTcsi HCIoJIb30BaTh COLMATIbHO-aKTUBHBIE U pedIIiek-
CUBHBIE METObI 00YUYECHHSI, TEXHOJIOTUH COLUOKYIBTYPHOU peabHIINTAIlUH C LEIbI0 OKa3aHUs T10-
MOIIH B yCTAHOBJICHUH TOJTHOIICHHBIX MEXJIMYHOCTHBIX OTHOUICHUH C APYTUMH CTYJCHTaMH, CO-
3MaHUU KOM(OPTHOTO MCUXOJIOTMYECKOTO KiuMaTa B cTyJeHueckor rpymme. [loagbop u paspa-
00TKa yueOHBIX MaTEPHAIIOB IPOU3BOJIATCS C YUETOM IPEAOCTABICHHS MaTepHuaja B Pa3IUIHbIX
dbopmax: ayauanbHON, BU3YalIbHOMN, C UCIOJIB30BAHUEM CIEIUAIBHBIX TEXHUYECKHX CPEICTB U
UH(POPMALIMOHHBIX CHCTEM.

OcBoenue nucuuruinHbl auamu ¢ OB3 ocyiiecTBiisieTcs ¢ UCIOIB30BaHUEM CPENICTB 00Y-
YeHUs OOIIETo U CHEeIHATBLHOT0 Ha3HaYeHUs (IEPCOHATBHOTO U KOJUIEKTUBHOTO UCTIOIb30BAHUS).
MartepuanbHO-TeXHUYECKOE OOecreueHne MpeaycMaTpuBaeT MPUCIOCOOICHUE ayIuTOpHil K
Hy)xJam jun ¢ OB3.

®dopma npoBeACHUs aTTECTALlMK JIJISl CTYJCHTOB-WHBAJINI0B YCTAHABIUBACTCS C YUETOM
WHAUBUIYAITBHBIX TICUX0o(pu3ndeckux ocobennocrei. J{ns cryaenroB ¢ OB3 mpemycmarpuBaeTcs
JIocTymnHas opma MpeAoCTaBICHUs 3a1aHUl OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IICYATHOM WJIM DJIEKTPOHHOH (popMe (IS JIUL C HApyIIEHUSIMUA OMTOPHO-ABUTaTEILHOTO
amnrmapara);

- B Ie4aTHOM (popMe WM AIIEKTPOHHOH (opMe ¢ yBETUYEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIULI C HAPYIICHUSIMU CIIyXa, PeUH, 3pCHHUs);

- METOJIOM YTEHHSI aCCHCTEHTOM 3aJaHus BCIYX (TSI JIUI C HAPYIICHUSMU 3PCHHUSA).

CryneHTaM ¢ WHBaJIMAHOCTHIO YBEITMYMBAETCS BpPEMsl Ha MOJTOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BOTIPOCHL. J{JIsl TAKUX CTYJEHTOB MpelyCMaTPUBAETCs JOCTyITHAS (popMa mpeaocTaBe-
HUS OTBETOB Ha 33JaHUS, 2 HMEHHO:

- MUCHbMEHHO Ha OyMare Wi HabopOM OTBETOB Ha KOMIBIOTEpE (151 JIUI] C HAPYIICHUSIMU
clyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOKHBIX BapUAHTOB C UCIOJIH30BAHUEM YCIYT acCUCTEHTa (IS
JIUI] C HApYUICHUSIMH OMOPHO-/BUTATENILHOTO aliapara);

- YCTHO (AJ151 JIUI] C HAPYIICHUSIMHA 3PEHHS, OTTIOPHO-ABUTATEIHLHOTO aIapara).

ITpu HEOOXOAUMOCTH AJIs1 0OYYAIOIIMXCS ¢ HHBAIUIHOCTBIO MPOILElypa OLIEHUBAHUS pe-
3yJIbTaTOB 00yUEHHS] MOKET MPOBOAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«XHUMHUD»

HaHpaBJ’IeHHe IIOArOTOBKH

15.03.02 TexHOJIOTHYECKHAE MALIUHELI U 000-
pyAoBaHHE

Hanpasnennocts (nmpoduiib) obpasoBarensHoit  OOopynoBaHue HedTerazonepepadboTku
MIPOrPaMMBI

KBanudukanms BbITyCKHUKA

bakainasp

I'on mavana moaroToBkw (1o yueOHomy miany) 2021

dopma 00yueHus

3aounas popma

TexHonorus o0yueHus TpanuuroHHas
Kypc Cemectp TpyroemMKoCTb, 3.€.
1 1 3

Buza npomMexyTo4yHOM arTecTanuu

O6CCHC‘-II/IB3IOH_ICC noapa3acJICHUC

3ayeT ¢ OLEHKOH

Kadenpa «XuMus 1 XUuMHUYECKHUE TEXHOJIOTHI
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUS MO JUCHHMILUIUHE (MOIYJII0), CO-
OTHECEHHBIX ¢ IVIAHUPYEMBbIMHU pe3yJbTaTaMH 00Pa30BaTeIbHOM MPOrPaMMBbI

Tabmuua 1 — KomnereHiu 1 miiaHUpyeMble Pe3yIbTaThl 00yUEHHsI 110 MPAKTHKE

Kox n nHaumenoBaunue
KOMIIETEHIINU

Nuaukatopel JOCTUXEHUS

[Inanupyemsle pe3yabTaTsl 00y-
YEeHUS 110 TUCLUIUIMHE

Ob6memnpodeccnoHanbHbIC

OIIK-1  cnocobHo-
CTBIO K Tmpuobpere-
HUIO ¢ OOJBIION CTe-
MIEHBIO CAMOCTOSTEIb-
HOCTH HOBBIX 3HAHMM
C  HCIOJBh30BAHUEM
COBPEMEHHBIX 00pa-
30BaTCIbHBIX W WH-
(hOpMaIMOHHBIX TEX-
HOJIOTUH

OIIK-1.1 3HaeT OCHOBHBIC €CTe-
CTBEHHO-HAy4HbIC 3aKOHBI, ME€Xa-
HU3MBbI XUMAYECKUX PEaKLUid, po-
HCXOISIINX B TEXHOJOTHYSCKUX
MPOLECCAX U OKPYKAIOLIEM MUPE,
CBEJICHUS O CTPOCHUU BEIIIECTBA,
MPUPOAE XUMUYECKOU CBSA3U U
CBOMCTBAaX pa3jWyHbIX KJIACCOB XHU-
MHWYECKHX DJIEMEHTOB, COSJIUHE-
HH, BEUIECTB U MaTEPUAIOB
OIIK-1.2 YMeer ocyIIeCTBIATh XH-
MHYECKHUE PEAKIIUH, OCHOBBIBASICh
Ha 3HAHUSX O CTPOEHUHU BEIIECTBA,
MPUPOE XMMUUYECKOUN CBSA3U U
CBOWCTBAX Pa3jJWYHbIX KJIACCOB XHU-
MHYECKHX BJICMEHTOB, COSIUHE-
HHI, BEWIECTB U MAaTEPUAJIOB; 3aIlu-
ChIBaTh YPAaBHEHUS! XUMUYECKUX
peaKkIuii; IPUMEHSITh XUMHUYECKHE
3aKOHBI JIJISl pELICHUs MTpaK-THye-
CKHX 3a7a4, CBI3aHHBIX C XUMUUE-
CKHMH CHCTEMaMU

OIIK-1.3 Binageer HaBbIKaMu aHa-
JIM3a MEXaHU3MOB XUMUYECKUX pe-
aKIUI, TPOUCXOISIINX B TEXHOJIO-
TUYECKUX MPOLIECCaX U OKPYKaro-
IIEM MUPE, OCHOBBIBAsICh HA 3HA-
HUSX O CTPOEHUU BEUIECTBA, IIPH-
poae XMMUYECKOU CBA3U U CBOM-
CTBax Pa3JIMYHbIX KIACCOB XUMH-
YEeCKHUX DJIEMCHTOB, COCTMHCHHUIA,
BEILIECTB U MAaTE€pPUAJIOB

3HAeT OCHOBHBIE 3aKOHBI M TO-
HATUS OOIIEH XUMHH, XUMUYe-
CKOM TEPMOJMHAMUKUA U KHUHE-
TUKH, TMPOLECCOB TUAPOIN3A,
AJIEKTPOJIN3a, BJICKTPOXUMUYE-
CKOM KOpPpO3UH.

YmMmeer paborarh ¢ nepuojanye-
CKOM CHCTEMOM XUMHYECKHUX
anementoB .M. Menneneena;
TaOIUIEH PACTBOPUMOCTH KHC-
JIOT, OCHOBAaHWUM W COJIEH; pe-
IaTh PacYETHBIC U IKCIIEPUMEH-
TaJbHBIE 3aJa4l; aHATU3UPO-
BaTh YPaBHEHUS MPOTEKAIOIINX
XUMHUYECKUX PEaKIUM.

Binageer Meromamu  ananmsa
IIPOLIECCOB XUMHUYECKON TEPMO-
JUHAMHUKHU, KUHETUKH, THUIPO-
JIM3a, DJIEKTPOJIN3A.
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Tab6mmma 2 — [TacmopT doHIa OIEHOYHBIX CPEIICTB

KonTpoaupyembie dopmupye- HaumeHoBanue
pa3aelibl (TeM]:pI) Masl KOMIIE- OLHCHOYHOTIO Iloxka3zaTenu OLICHKH
AUCHUIIIINHBbI TCHIUA cpeacrea
1. OcHOBHBIC IOHATHUS OIIK-1 1. Jlaboparopras | 1. BemonHeHue
Y 3aKOHBI XUMUHU paborta Ne 2, 3 71ab0paTOpHBIX pa-
2. CtpoeHue BeliecTBa 2. Tlpaktuyeckast | 60T, HaJIM4YKE 3aITH-
3. OCHOBHBIE 3aKOHO- pabota Ne 2 ceil B mabopatop-
MEPHOCTH XUMHUYE- 3. KonTponpHasg | HOM XypHale, ycT-
CKHX peaxiui pabora HBIM OIIPOC MO TEME
4. PacTBOpHI U IPyTHE 2. Brinonxenue
JTUCTIEPCHBIC CH- MPAKTUICCKUX 3a-
CTEMBI JaHWM,  HaJId4Me
5. DnekTpoxumMude- KOHCITEKTa 110 TEME
CKHE MPOIIECChI 3. KoHntpoiib-

Hasi paboTa IPOBO-
JIUTCA B Yachl BHEa-
YIAUTOPHOU pa-
00T1bl. OOyyaromu-
ecsi MOJydarT 3a-
JNaHusl 7 Tpo-
BEpKM  YCBOEHWUS
MPOWJICHHOTO Ma-
tepuana. OneHnBa-
€TCsl NPABUIBHOCTD

peLIeHus.
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2 MeToauyeckne MaTepHaJibl, ONpeAesIoNMe MPoLelyPhbl OLleHUBAHNS 3HAHUI,
YMEHHi, HABBIKOB M (MJIN) ONBITA AeATEIbHOCTH, XapaKTepHu3yoLue npouecc GopM1upoBa-
HHUS KOMIIeTEHIUH

Metoanyeckre MaTepualbl, ONpPEACIISIONINe MPOIeIyphl OIICHHBAHUS 3HAHUH, YMCHHUH,
HABBIKOB U (WJIH) OIBITA JACATEILHOCTH, MPEACTABICHBI B BUJE TEXHOJIOTHYECKON KapThl JUCIIH-
TIMHBI (Tabimma 3).

Tabnuna 3 — TexHonoruueckas Kapra

HaumenoBanue Cpoxu HIxkana Kpurepun oueHuBanus
OLICHOYHOI0 BbINOJIHE- | OLIEHUBA-
cpeacTBa HUA HUA
1 cemectp

IIpome:xxyTounas arrecranusi B popme «3a4eT ¢ OLEHKOI»

JlaGopaTopHas eXXeHe- 10 6ayutoB | Beimmonaenne - 2 Gamos/padora, odopmiieHne
pa6ora JeNILHO * 2 paGorsl | 1a0OpaTOpHOro KypHama - 2 Oaiulos/pabora,
yCTHasl 3a1uTa (1o Bormpocam) 6 6aos.
OueHnBaeTCs BiaicHUEe MaTepHAIIOM, €T0 CH-
CTEMHOE OCBOEHHUE, CIIOCOOHOCTh MPUMEHSTH
HY’KHBIC 3HaHWsI, HABBIKA U YMEHUS IIPH aHa-
Ju3e MPOOJIEMHBIX CUTYaIUH.

KontposbHas 16 nenenst | 100 6amno | [IpaBunbHOeE pemenue 3aaa4 (20 6amnos/3a-
pabora Java). bayiel yMEHBIIAOTCS MPOIIOPIIMOHAIBHO
MPOICHTY MPABHILHOCTH PEILICHHUSL.

HUTOI'O: - 120 6an- | -
JI0B

Kpurtepuu oneHKku pe3y/1bTaToB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % OT MaKCHUMaJbHO BO3MOXKHOHM CyMMBI 0QJIJIOB — «HEYAOBJIETBOPUTEILHOY» (HEAOCTA-
TOYHBIA YPOBEHB JIJIsl IPOMEXXYTOUYHOM aTTeCTallK 110 JUCLUIUIMHE);

65 — 74 % OoT MaKCUMAaIIbHO BO3MOYKHON CyMMBI 0AJLIOB — «yIOBJIETBOPUTEIHHO» (ITOPOTOBBIH
(MUHMMAIBHBIN) YPOBEHB);

75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHD);
85— 100 % oT MakcHMalbHO BO3MOXKHOM CYMMBI OaJlIIOB — «OTJIMYHOY (BBICOKHMH (MaKCH-
MaJIbHbIN) YPOBEHbB)
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3 TunoBble KOHTPOJIbHbIE 32JaHHUS WM MHbIEe MAaTEePHAJIbI, He00X0AUMbIe s
OLIEHKM 3HAHUI, yMEeHM i, HABBIKOB M (WJIM) ONBITA JeSITeJIbHOCTH, XapaKTepU3yoliue npo-
necc popMUpPOBaHMSI KOMIIETEHIMIA B X0/1¢ OCBOEHHsI 00pa30BaTeJIbHOI MPOrpaMMbl

3.1 3aganus 1Js TEKYLEro KOHTPOJIS yCIeBaeMOCTH

KonTtposbnas padora
Bapuant Nel

1. OnpenenuTe KOJIMYECTBO BEUIECTBA HKBUBAJICHTA U MOJISIPHYIO MacCy SKBUBaJIEHTOB (hoc-
dopa, kucinopoaa u 6poma B coequaenusix PHz, H2O, HBT.

2. Hanmmmre snexTpoHHbIe (HOPMYJIIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMUA HOMEpaMu 9 u 28.
[Toxaxxute pacupeieneHue 3JEMEHTOB 3THX aTOMOB I10 KBaHTOBBIM sueiikam. K kakomy 3iek-
TPOHHOMY CEMEICTBY OTHOCUTCS KaX/IbIil U3 3TUX JIEMEHTOB?

3. Ucxons u3 MOJOXKEHHS TepPMaHUs U TEXHEIHsI B IEPHOAMYECKON CHCTEME, COCTaBbTe (op-
MYJIbl ME€Ta- U OPTOr€pMaHUEBON KUCIIOT, U OKCHJIA TEXHELMsI, OTBEYAIOIIME X BBICILIEH CTEIIEHU
okucienus. Mzobpaszure hopMyIibl 3TUX COSAMHEHUN TpadudIecKu.

4. BeruuciauTe KOJIMYECTBO TEIUIOThI, KOTOPOE BBIAEIUTCS NpU BoccTaHoBieHUU Fe20O3 merai-
JMYECKUM aJIOMUHUEM, ecii Obu1o moxydyeHo 335,1 r xenesa.

5. Beruncnure ﬁ\GggS CIEAYIOIINX PEAKLIUM:

A) 2NaF) + Clygy = 2NaClk) + Fam)

0)PbO2) + 2Zn() = Pb) + 2Zn0x)

MoskHO 11 TIOJTy4uTh (GTOP 10 peakimu (a) u BocctaHoBUTh PhO2 KoM 110 peakimu (0).

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

a) S + O2 = SO2(p;

0) 2S02¢) + O2 = 2S03().

Kak u3MeHUTCSt CKOPOCTh ITUX Peakiuii, eciu 00bEeMBbI KaKI0M U3 CUCTEM YMEHBIIUTH B 4e-
ThIpe paza?

7. BoruncnuTe MOJSPHYIO KOHIIEHTPAIIMIO U MOJISIPHYIO KOHIIEHTpalnio skBuBanenta 20%-
HOTO PacTBOPA XJIOPU/A KaIbIUs MIIOTHOCTRIO 1,178 r/em®,

8. CocTaBbTe HOHHO-MOJIEKYIIIPHOE U MOJIEKYIISIPHOE YPaBHEHUS TUPOIIHN3A, TIPOUCXOIAIIETO
npu cmemuBanuu pactBopoB KoS u CrCls. Kaxknast 13 B3SThIX coselt THIPOIU3YyeTCsS He0OOpaTHMO
JI0 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS M KHCIIOTHI.

Bapuant Ne2

1. Peakiuu BbIpakarOTCA CXEMaMU:

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

CocTaBbTe 2JEKTPOHHBIE ypaBHEHUs. PaccraBbre KOA(h(UIIMEHTH B YpaBHEHUSIX PEAKIIHil.
Jist Kaxmo# peakuy yKa)kKuTe, Kakoe BEIIECTBO SBISIETCS OKHCIUTEIEM, KaKoe — BOCCTAHOBH-
TeJIeM; KaKOe BEIIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABJIMBAETCS.

2. YBeIHUUTCS, YMEHBITUTCS WU OCTaHETCs 0€3 M3MEHEHHsT Macca IIMHKOBOW TUTACTHHKH TTPH
B3auMo/ieiicTBuu ee ¢ pactBopamu: a) CuSOs; 6) MgSOa; B) PO(NO3).? [Touemy? CocTaBbTe 2JIeK-
TPOHHBIE ¥ MOJICKYJISIPHBIC YPAaBHEHUSI COOTBETCTBYOIIUX PEAKIIHH.

3. CocraBbTe CXeMy raJlbBaHUYECKOTO 3JIEMEHTa, B OCHOBE KOTOPOT'O JIEKHT PEeaKIus, MpoTe-
Karomiast o ypaBHEHHIO

Ni + Pb(NO3)2 = Ni(NOz3). + Pb

Harnmmure 371€KTpOHHBIE YPAaBHEHHsI aHOJTHOIO M KaTOAHOTO mpoueccoB. Berancnure 3/1C

storo snementa, ecu [Ni?*] = 0,01 moms/x, [Pb?*] = 0,0001 mons/n. Otgert: 0,064 B.
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4. Kakwue conu 00ycClaBIMBarOT )KECTKOCTh MPUPOTHOM BOIbI? Kakyro )KeCTKOCTh BOJIbI Ha3bI-
BAIOT KapOoOHaTHOM, HekapOoHaTHOW? Kak MOXHO yCTpaHHTh KapOOHATHYIO, HEKapOOHATHYIO
XKecTKOCTh? HanumTe ypaBHEHHsI COOTBETCTBYIOIIUX PEAKIIMHA.

5. Ilonumepom Kakoro HEMpeAEIbHOT0 YIIEBOI0POAA SBJISIETCS HATypallbHbIN Kayuyk? Hamnu-
HIUTE CTPYKTYPHYIO (hopMyiy 3TOro yrieBogopoaa. Kak Ha3bIBalOT Ipolecc MpeBpalieHus Kay-
qyyKa B pe3uHy? UeM 110 CTPOEHHUIO U CBOMCTBaM pa3inyaroTcs Kaydyk U pe3nHa’?

Bapuant 3
1. BoccraHoBieHre 0JTHOTO U3 OKCHJIOB KeJle3a HJET M0 CXEME:

Fe304q) + Siw) — Few) + SiOx2). Bo3amoxkeH i1 3TOT mpoliiece Mpy CTaHaapTHBIX yeioBusax? OTBeT
MOJITBEPAUTH PACUETOM.

A H%egs, xJ[>x/MOJIb S%aos, JIk/MOIB
FesOu -1117,7 151,46
Si(]() B 18’82
Few - 27
SiOz -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Ipu cMmemumBanum 2 MOJIb BeecTBa A ¢ 2 MOJIb BemecTBa B B HEeKOTOpoM 00beMe K MO-

. —
MEHTY HACTyILJIEHUs1 paBHOBecHsI B oOpaTumoii cucteme 2A + 2B +— 4] o6paszoBaiiocs 1,6 Mo
BemlecTBa /. UeMy paBHa koHCTaHTa paBHOBecUs? OTBET MOATBEPAUTH PACUETOM.

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

3. Kakoit 00bem rasza Beigenutcsi, eciu k 400 mur pactBopa LIOH, tutp xotoporo paseH
0,0024 /M 6buta mo6asieHa coib (NH4)2COs. OTBeT MOATBEPAUTH PACUETOM.

1) 12,6i1; 2) 0,96u1; 3) 21,51, 4) 0,896u1.

4. I'maponusy noaBepraroTcs coau

1. ZnCly; 2. Cs2COs; 3. FeBrs; 4. CaBro».

X HBr=0.899; a H2COs = 0.0017: X Ca(0H), =0.78.

VYKka3aTb NpaBWIbHBINA OTBET YPaBHEHHUs PEAKIIMU THIPOJIN3A.

1) ZnCl; + H,0 — ZnOHCI + HCI pH =7;
2) Cs2CO3 + H2O — CsOH + H2COs  pH > 7;
3) FeBrs + H O — FeOHBr2 + HBr  pH<7;
4) CaBr; + H,O — CaOHBr + HBr  pH >7.

5. quy paBHa 3KBUBAJICHTHAA MacCa CCPbI B COCANHCHUAX:
1. Na2SO0s; 2. Cr(SO4)s3; 3. (NHa)2S; 4. H2S.
1) 16; 2) 5,3; 3) 8; 4) 8.

OTBeT NOATBEPIUTE PACUETOM.
Bapmuanr 4

1. Nmeerca I Sn - 107 r-mon/n Sn*2 // [H*] = 1072 r-mon/n /Ha, Pt
Yemy paBna Benmunna J/1C Taxor? anemeHTa? OTBET MOATBEPIUTH PACUETOM.
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1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYka3arh npaBUIBHBIA OTBET VIS TIPOIIECCOB Ha AJIEKTpoaax npu padote I'D u3 Bompoca Ne
1

1)  SnA(-):Sn*2-2 é — Sn*
Pt, H K (+) : 2H20 + 2 e — Hp + 20H"

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

3) Pt H2A(-):2H0- 4 e _0p+ 4
SnK(+):Sn+2+2é — Sn

4) Pt,HzA(-):2H++2é—>H2

SnK(+):Sn-2 € — Sn*?

3. [Touemy aTmMocdepHast KOPPO3US SIBIISETCS ANEKTPOXUMHUIECKON KOPPO3UEH METaIIOB?
1) Tax xak Meramn koHTakTupyeT ¢ napamu H20 Bo3ayxa;

2) Tak kak MeTana KOHTaKTUPYET C KUCIOPOJOM BO3/1yXa;

3) Tax kak MeTaI KOHTaKTHUPYET € 3JIEKTPOJIUTOM 00pa30BaHHBIM IIPHU B3aUMOJICHCTBUH yT-
JIEKUCIIOTO Ta3a ¢ BJIarou;

4) Tax xak MeTay1 KOHTAaKTUPYET C OKUCIUTEIEM U JIEKTPOIUTOM.

4. Wznenue u3 Ti ¢ 3aKjI€NKON W3 MaCCHBHPOBAHHOW CTaM, HaXOJAUTCS B MOPCKOH BOJE.

Eti*%mi = +0,10B; Ere*?/re = +0,17B. Yka3atb MPaBUJIbHBIN OTBET 3JEKTPOJIHBIX MPOLIECCOB.
1) TiA(-):Ti—>Ti+2+2é
FeK(+):02+4 é +2H,0 — 40H"
2) TiA(-):Ti—>Ti+2+2é
FeK(+):2H" +2 é — Ho
3) FeA(-):Fe—»Fe+2+2é
TIK(H):02+4 é +2H>0 — 40H"
4) FeA(-):Fe—»Fe+2+2é

TiIK(H#):2H"+2€ —H,



20

5. Wznenue u3 Ti ¢ 3aK/IenKoil M3 MacCHBUPOBAHHOW cTand, Haxoautcs B pactope LIiCl.
Etit?mi = -1,63B; Ere™%re = -0,35B. Ykasarhb MIPABUIIbHBIN OTBET 3JIEKTPOTHBIX MPOIIECCOB.

1) TiA(-):Ti—»Ti+2+2é
FeK(+):2H++2é —H,
2) TiA(-):Ti—>Ti+2+2é
FeK(+):02+4(_e + 2H20 — 40H"
3) FeA(-):Fe—>Fe+2+2é
TiK(+):2H++2é — Ha
4) FeA(-):Fe—»Fe+2+2é

TiK(+):02+4 € +2H,0 — 40H

6. B kakoii cpeie BBIrOJHEE UCTIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Bompocsr 4, 5)
1) B mopckoii, Tak kak 9/IC meHsb1ie.

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

3) B mopckoii, Tak kak DJ[C umeet 6osbliiee 3HaYCHHE.

4) B pactBope LIiCl, tak kak 3/IC umeer OoJibliiee 3HaUCHHE.

OTBeT NOATBEPANTE PELICHUEM.
7. PaccraButh K03()(pUIIEHTHI METOJOM AIIEKTPOHHOI O OanaHca:
K2Cr.07 + HCl — KCI + CrCl3z + Cl> + H20. Yka3ars cymmapHoe 3HadeHue Koddduinenta ais

[IPaBOM 4aCTHU:

1) 84 2) 15 3 14 4 42
OTBCT HOI[TBepI[I/ITB pemeHMeM.

8. VYka3arh TpaBUIBHBIA OTBET M? oxucmrens U3 BOMIpoca Ne 6 (OTBET MOATBEPAUTH PEUICHUEM )

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



