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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 ducounyimHa «XuMusi» obecrieunBaer () OPMHUPOBaHWE C/IeAYIOIIUX KOMIETeHIUH C

y‘-léTOM HWHAUKATOPOB UX JOCTH)XE€HUA

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE

TEXHUYECKHX HayK

MpUMEHEHHSA 3HAHUM MaTeMaTH4eCKux, eCTeCTBeHHbIX U

OIIK OC-1.4

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CojgeprkaHue HHANKATOpa
WHAUKATOpa Aep A P

Pe3ysibTaT 00yueHus

[ eMOHCTpUpYyeT NoHWMaHue
XUMHUYECKHX TPOLeCCOB U
OIIK OC-14 SIBJIEHWH, B TOM UHCJIe,
TIPUMEeHUTEeTbHO K 00beKTaM
npodecCUOHaIbHOM [1eTe/IbHOCTH

3HaTh OCHOBHbIE 3aKOHBI U TIOHATHS
XUMUH; - TIPUPOAY U 3aKOHOMEPHOCTH
XUMHYECKUX peakiuii, pa3oBbIX U
XUMHUYECKUX PaBHOBECUH,
3/IEKTPOXVUMHUYECKUX CUCTEM.

YMeThb UCTI0/Ib30BaTh COBPEMEHHbBIE
YKC/IEHHBIE METO/IbI |15l PeLleHUsI
3a/1a4 10 XUMUH; - TPUMEHSTh
COBpeMeHHOe 000pyJOBaHUe U
TIpUOOPBI /IS BBITTOJTHEHUST (PU3NKO-
XUMHYECKOT0 SKCTIePUMEHTa; —
TIPOTHO3UPOBATh U OTIPE/e/ISTh
HArpaB/IeHUs] CAMOTNPOU3BOILHOTO
TIPOTeKaHWsT XUMHUECKUX PeaKLui; —
BBITIO/THSITb TEPMOXUMHUECKHE
pacyeThl XUMUYECKUX PeaKIi,
pacueTbl XUMUYECKOTO PABHOBECHST; —
WCII0/Tb30BaTh CIIPAaBOYHYIO
JIUTEpaTypy AJIs BBIMOHEHHUST
pacueTos.

Bnapaers npueMamul 06pabOTKH
JKCIePUMEHTA/IbHBIX JaHHbIX,
MeTOZIaMH PaCueTOB OCHOBHBIX
(U3UKO-XUMUUYECKHUX XapaKTePUCTUK
TMIPOLIeCCOB.

2 MecTo aucnunivHbl B cTpykrype OOII

V3ydyeHue JUCIUIUIMHBI «XUMHUsD» Ga3upyeTtcs

JUCLIMIIMH/TIpaKTUK: Het

Ha pe3y/ibTaTaX OCBO€HHUA C/ie[YHIHX

OucuunivHa sBiseTcs TIpeJLIeCTBYIOLIed [/ NUCLUIUIMH/TIPaKTUK: «be3onacHOCTh

JKU3HEeJesITeTbHOCTI»
3 O0beM AUCIUILUITHHBI

O0beM AUCHMIITHHBI cocTaBisieT — 4 3ET



Bup yueoHo# paboThI

Tpya0eMKOCTh B aKaJleMHYeCKHX yacax
(OfuH akajeMUueCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMHYECKOI0 yaca)

Bcero Cemectp Ne 1
OO6111asi TPYA0eMKOCTb AUCLUTITAHBI 144 144
AyIUTOpPHBIE 3aHATHS, B TOM UHCJIE: 64 64
JIEKITUU 32 32
nabopaTopHble pabOThI 16 16
MPaKTUYeCKHe/CeMUHAPCKUE 3aHSITHs 16 16
CamocTosgTenbHast pa60Ta (B T.4. 44 44
KYpPCOBOe MPOeKTUPOBaHKeE)
TPYAOEMKOCTB HPOMe)KYTOqHOI‘;I 36 36
arTecTaluuu
BI/I'Z[ HpOME)KyTOQHOﬁ dTTeCTalqun
(MTOrOBOTO KOHTPOJISI TIO IUCLIUTI/IMHE) JK3AMEH JK3AMeH
4 CTpyKTypa U Ccofiep>XaHHue JUCIUITAHBI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIMHbI
Cemectp Ne 1
Bu/bl KOHTAaKTHOH PaboThI
N | Mo | o 1 dp 1 fsemn | PO | Semme
n/n b nﬁl UILUTUHbI Ne Ko Ne Ko, Ne Ko, No Ko, KOHimOJISI
Auct - UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
CrtpoeHure aToMa U
1 repyuouyeckas 1 4 1 2 2.3 4 KoutponsH
cucrema as pabora
37IEMEHTOB
OcHoOBHBIe K/1aCChl 13 Otuer 1o
2 HeopraHuueCcKux 2 4 1 2 2 2 4’ 5’ 6 yabopaTop
CcoeIMHEeHUH ’ HoW pabore
Ocrosal Koutponss
3 | xummeckoii 3 2 3 2 | 23| 4 P
ast pabora
TepMOAWHAMUKH
OcHoBBI 14 Oruer 1o
4 XUMUYECKOH 4 2 2 2 4 2 ’5 ’ 4 jabopaTop
KWUHETUKH HOM pabore
PacTBopsL.
5 Crioco6b1 5 5 5 5 3 5 Periervie
BBIPAYKEHUS 3a7au
COCTaBa pacTBOPOB
CBoiicTBa
aCTBOPOB 1,3 Oryer o
6 P 6 2 3 2 6 2 > 6 yabopaTop
3/1eKTPOJIUTOB U 4,5 o
HoU pabore
HE3/IEKTPOJTUTOB
OKUCTUTENBHO- 13 Otuet 1o
7 BOCCTaHOBUTE/TbHBI 7 2 4 2 7 2 4’ 5’ 6 saboparop
€ peakLuu ’ HOM pabote
8 l'anbBaHnueckue 8 2 8 2 3 ’ Pemenne
3JIEMEHThI 3aj1a4
9 Kopposus 9 2 5 2 1, 4, 4 Otyet 1o
MEeTayioB 5 saboparop




HOM pabore
DJIeKTPOU3. Ortuet no
10 10 2 6 2 saboparop
HOM pabore
OG6r1e cBoOMCTBa 14 Ortuer 1o
11 | HEMeTa/UIOB U UX 11 4 7 2 ’5 ’ 3 saboparop
CoeIMHEeHM. HoM pabore
OO01Me cBOMCTBA 14 OTueT 1o
12 | MeTasioB 1 ux 12 4 8 2 ’5 ’ 3 naboparop
coe/IMHEHU. HOM pabore
IIpomesxyTounas 36 SK3aMeH
aTTecTalys
Bcero 32 16 16 80

4.2 KpaTkoe co/iep>kaHue pa3/ieioB ¥ TeM 3aHATHH

Cemectp Ne 1

Ne

Tema

KpaTKoe coaepKaHue

CrtpoeHnue aToma U

5J7IeMeHTOB

nepuogndyeckKasa cCuCreMa

CrpoeHue aToMa M Nepuojuyeckast CHCTeMa
371eMeHTOB. OCHOBHbIe XMMUUECKHe TIOHATHS. ATOM,
MOJIeKyJ1a, XUMUYeCKuii siemeHT. Obiriee
nipeZicTaByieHye 00 arome. [ToBefieHre 3/1eKTPOHA B
aToMe. KBaHTOBBIM XapakTep U3MeHeHUN SHepruu.
[IBoiicTBeHHas pUpoOAA 371eKTpoHa. Y. ['naBHoe 1
opbuTasbHOE KBaHTOBBIE UKMC/Ia. MarHuTHOe
KBaHTOBOe urcio. CIUH 3/1eKTPOHA U CITMHOBOE
KBaHTOBOe unc/10. Cxema CTPOeHUS 3JIeKTPOHHON
000/I0YKM aTOMa T0 YeTbIpeM KBaHTOBBIM UHC/IAM.
ITpunyun [Maynu u ciepcTsus U3 Hero. OnucaHue
3JIEKTPOHHOM 000/I0UKM aTOMa 3/1eKTPOHHBIMU
¢dbopmynamMu U 371eKTPOHOrpapUuecKum MeTOOM.
[IpaBusio I'yHza. 3anosiHeHKe 3/1eKTPOHAMU
SHepreTUYeCKUX COCTOSIHWM aTOMa COTJIaCHO
MPUHLIUITY MUHUMYyMa 5Hepruu. [1paBuna
Kneukosckoro. ITopsaok 3aro/iHeHys 3/1eKTPOHaMU
JHepreTUUeCKUX ypoBHel U rnoaypoBHeit. Obias
3/IeKTpOHHas (hopmyia aToOMOB, S-, p-, d-, f-
sieMeHThl. [Tepuoguueckuii 3akoH 1. 1. MeHieneeBa.
[IpruriHa NeproANYHOCTY N3MEHEeHUsI CBOUCTB
3/1eMEHTOB U UX coefiiHeHHH. CTpyKTypa
NepUOAUYeCKON CUCTEeMBI 3/1eMeHTOB. [leproapl,
rpynnsl, noArpymnmsl. [lepuoguyeckoe n3mMeHeHve
CBOMCTB XMMHYECKUX 3JIeMeHTOB. Pauycel aToOMOB 1
VMIOHOB. JHEepPruysi MOHU3aluU. DHEePrus CPo/CTBa K
3JIEKTPOHY. DJIeKTPOOTPULIATe/IbHOCTb, KUC/IOTHO-
OCHOBHbIE Y OKMC/IUTETbHO-BOCCTAHOBUTE/IbHBIE
CBOMCTBA BeLL[eCTB.

OcCHOBHBI€ K/TacChl
HEOpPraHUYeCcKux
coeZIMHEeHUM

Knaccugukarys HeopraHuueCKUx coeIMHeHUN U UX
COoeJMHEeHUM HOMeHK/aTypa. ['eHeTHueckas CBSI3b
MeXX/Jly OCHOBHBIMM KJlacCaMy coeZMHeHui. OKCUZbI U
nepokcuipl. Knaccrdukarys okcuzioB. XuMuyeckue
CBOICTBA U CNIOCOOBI M0JIyYeHus! OKCU/I0B U
nepokcuioB. KHUCI0ThL, UX Knaccupukanys u
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HOMeHK/aTypa. Kuciopogacozepikarye u
Oeckuc/opoziHbie KUCI0ThL. CUIbHBIE U CTadble
KUCTOTBI. DaKTOPBI, OTIPe/IesISIOIIIe CUTY KHUC/IOTBI.
XUMHUYeCcKre CBOUCTBA U CIIOCOOBI TIOTyUeHHUsT
KucoT. OCHOBaHUS, UX K/IacCU(UKaLys U
HOMEHK/IaTypa. XMMUYeCKHe CBOMCTBA U CITOCOOBI
nosryueHust ocHoBaHui. Co/H, UX COCTaB,
K/JIacCU(UKALs, HOMEHK/IaTypa. XUMUYeCKHe
CBOWCTBA COJIel U CTIOCOOBI WX TIOJTYUEeHUSI.

OCHOBBI XUMUUECKOI
TePMOJUHAMUKHU

OcHOBHbIE NOHATHSI XUMUUECKON TepMOJMHAMUKHU.
TepmoarHaMHuueckasi CUCTeMa, TEPMOJUHAMUAUYECKHe
rnapameTpbl U GyHKIMU. BHYTpeHHsIs sHeprus u
SHTa/IbNUs cucTeMbl. [1epBbIli 3aKOH TepMOZAUHAMUKU.
TennoBbie 3¢ PeKTb XUMUUECKUX peakLvi. Teriora
(sHTaNbIMs) 00pa30BaHUS XUMHUUECKUX COeIMHEHUM.
3akoH JlaBya3be-Jlariaca. OCHOBHOM 3aKOH
TePMOXHMMUU — 3aKOH ['ecca u cyieCcTBUS U3 HETO.
OuTponus. TpeTuii 3aKOH TePMOJUHAMUKHU.
HarpaByieHve xuMHU4eCcKrx NpoLecCoB B
M30/IMPOBaHHbIX chcTeMax. BTopoii 3akoH
TepMOJUHAMUKK. JHeprust ['nb6ca. YpaBHeHUe
I'n66ca-T'enbmrosbija. HarpaBieHue v mipeen
CaMOMNPOKM3BOJILHOTO TeUeHHUsI XMMUYECKHX peakKL1u.

OCHOBBI XUMUYECKOI
KUHEeTUKU

CkopocTh XMMHUecKou peakijuu. CpefHss U
MrHOBEHHasi CKOPOCTh peakiiu. CKOpoCThb
rOMOT'eHHbIX peakivii. OCHOBHbIe (haKTOpHI,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOU peakijuu —
MpUpO/ia pPearupyroLuX BelecTB, KOHLeHTpaLyr
pearvpyrolUX BelleCTB, TeMIiepaTypa, IPUCYTCTBHE
KaTanusaTopa. BnvsHue npupoibl pearpyrommx
BeriecTB. [ToHsTHE 00 SHEPTrUM aKTHUBAI[UH.
OHepreTrueckuii Npodu/ib XUMHUUYECKON peakiyu.
3aBUCUMOCTh CKOPOCTU OT KOHIL[@HTpALUX
pearvpyroLuXx BellecTB. 3aKOH /1eCTBHUs Macc.
KoHcTaHTa cKOpoCTH peakiiiu. 3aBUCUMOCTh
CKOpPOCTH peakLjuy OT TeMrieparypsl. IIpasuio BaHT-
l'odda. YpaBHenue Appennyca. CKOpoCTb
reTeporeHHbIX XUMHUYECKUX peakiui. Mx
ocobeHHOCTH. BinsiHMe KaTammM3aTtopa Ha CKOPOCTh
XUMHUUeCKOM peaklyy. Bupl KaTtaausa.

PactBopbl. Ciocobb1
BBbID)KEHHUS COCTaBa
pacTBOpPOB

PacTtBope1. PacTBOpUTE/E Y pAaCTBOPEHHOE BELeCTBO.
PacTBopeHue Kak (PU3MKO-XUMUUeCKUI MpoLiecc.
TenioBble 3¢dekThl IpU pacTBopeHUU. ['vpartaiys u
coJibBaTalusi. 3aBUCMMOCTb PaCTBOPUMOCTH BelllecTBa
OT TeMTIepaTyphl, JaBeHUs U TIPUPO/IbI
pactBopuTeJisi. CriocoObl BbIpa)kKeHUs1 KOHL[eHTpaLuy
pacTBOpOB (MaccoBasi [10Jisi, MOJISIpHast [0,
MOJIsSIpHasi KOHLIEHTpPaLUsl, MOJIsIpHasi KOHLIeHTpaLusi
9KBHBAJIEHTOB, MOJIs/TbHasi KOHLIEHTpaIUst
PacTBOPEHHOI'0 BEleCTBA).

CBoiicTBa pacTBOpPOB

CusibHBIE U C/1abbie 3JICKTPOJINTHI. Bo,qa KdK
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371eKTPOJIUTOB U
HE3JIeKTPOJIUTOB

yHMBepCa/bHbIM pacTBOpUTe/b. VIoHHOe
MpoK3Be/leHre BO/Ibl U BOAOPOHbBIN ITOKa3aTesb.
PacueT pH B pacTBOpax CHU/IbHBIX U C/TA0BIX
3/IeKTPOJIUTOB. 3aKOH pa3basyieHust OcTBasb/a.
Peakijuu B pacTBopax 3/1eKTponuToB. [IpaBuio
Beprosne. Tunsl peakiuii B pacTBopax
3JIeKTPOJIMTHOB. Peakiiny HelTpamsanyu.
O6pa3oBaHue TPyJHOPACTBOPUMBIX COeJUHEHUM TIPH
B3aUMO/,eMCTBUM PaCTBOPOB 3/IEKTPOJIUTOB.
[IpousBeseHre pacTBOpUMOCTU. PacTBOpeHue
MasiopacTBOPUMBIX 3/1eKTPOUTOB. I'Mapomn3 comnen.

OKUC/IUTE/IEHO-
BOCCTAaHOBUTEJ/ILHEIE
peakLu

Crenenb okuceHus1. [IpaBuia pacyera cTereHH
OKMCJIEHUSI 3/IEMEHTOB B MPOCTBIX U CIOXKHBIX
BelrlecTBaX. OKHUC/IUTEIbHO-BOCCTAHOBUTETbHBIE
niporiecchbl. OKUC/INTE/b, BOCCTAHOBUTE/Ib.
BakHeliiie OKMCUTEN ¥ BOCCTAHOBUTETH.
Krnaccudukaiys oKucauTebHO-BOCCTAaHOBUTE/TbHBIX
peakuyii. MexXMosieKyisipHble U
BHYTPHUMOJIEKY/ISIPHbIE OKUCTUTE/TEHO-
BOCCTaHOBUTeJIbHBIE peaklyu. Peakiiuu
JTUCTIPOTIOPLIMOHUPOBAHUS U
KOHTPMPONOpLMOHMPOoBaHusi. CocTaB/ieHe
ypaBHEHH OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX
peakifuii. [Togbop Ko3dhduieHTOB ypaBHEHUIA
OKUCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKIvii
METOZOM 3/IeKTPOHHOTO OasiaHca.

I'anpBaHMUeCKUE
3JIEMEHTbI

Bo3HHKHOBeHMe IBOMHOTO 3/1IEKTPUUECKOI0 C/1051 Ha
rpaHuLie MeTalJI—BOJja, MeTayI—pacTBoOp.
OneKTpo/iHble ToTeHManbl. CTaHapTHBIN
BO/IOPOJHbBIN 3/1eKTPOJ. Psifi cTaHAapTHBIX
3JIeKTPOJHBIX NTOTEHLMaIoB. Y paBHeHre HepHcra.
Teopus ranpBaHMYECKUX 3/1eMeHTOB. MeHo-
I[UHKOBBIN 371eMeHT [TaHuans - Ikobu. D/]C
rajibBaHA4YeCcKoro 3jemeHTa. KoHI|eHTpal[OHHbIN
rajibBaHUYECKUI 3/IEMEHT.

Koppo3sus meTtanios

Kopposust metannos. Knaccudukaryisi KOppo3MOHHBIX
ripotieccoB. CyILIHOCTb XUMUUECKOU U
3/IeKTPOXMMUYECKOW Koppo3uu. ATMocdepHas
KOPPpO3u C BblJje/IeHreM BOZI0pO/Zia Un
TOTJIOLLleHHeM KHCI0posa. MeTozbl 3alUThI
MeTaJ/IJIOB OT KOPPO3UH.

10

DJIeKTPOJIUS.

Cy1HOCTb 31ekTposiv3a. KatogHble v aHOHbIe
TIPOLIeCChI IIPU 3JIEKTPO/IM3€e BOJHBIX PACTBOPOB
3JIEKTPOJIMTOB. DJIEKTPOJIU3 PacIljlaBOB. 3aKOHBI
®apagesi. BoIxos 1o TOKYy.

11

OO01ue CBOMCTBA
HEMeTaJIJIOB U UX
COeIMHEeHUM.

ITono)xeHre HEMETAJIOB B HepI/IO,I[I/I‘—IeCKOIjI cucreMe.
BJIeKTpOHHbIe KOH(I)I/IpraL[I/II/I 1 BA/IEHTHOCTD
HeMeTa1/IOB. Haxom,quHe HEMEeTAa/IJIOB B IpHUpo/e,
OCHOBHbI€ MHWHEDAJIbI. dusnuecKne CBOMCTBA
MPOCTHIX BeleCTB. M3oTomnsl u d/IJIOTPOITHBIE
MO,I[I/ICI)I/IKEIL[I/II/I. JIa6opaToprIe W TIDOMBIIJIEHHEBIE
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croco0bl oTyyeHusi. XUMHUYeCKre CBOHCTBA.
B3aumo/ielicTBHe C KMC/IOPO/IOM, BOJOPO/IOM U
JPyrUMU HeMeTasiaMu. B3auMogelicTBue ¢
MeTa/siaMu. [IprMeHeHre OCHOBHBIX COeIMHEeHUN
HEMeTaJl/IoB.

12

OO011re cBo¥icTBa
METaJUIOB U UX
CcoeIMHeHUM.

[Tosio’keHMe MeTaJI/IOB B TTIEPUOJUYECKO CUCTEME.
OneKTpOHHbIe KOHGUTYPALIUU U BaJIleHTHOCTh
MeTa/sioB. HaxoskzieHre MeTaslyioB B IIPHUPO/IE,
OCHOBHbIe MUHepasibl. Pu3nuecKre CBOMCTBA
TIPOCTBIX BEIIeCTB. DJIEKTPOITPOBOAHOCTD
TeTJIONPOBOAHOCThL MeTas/IOB, TeMIlepaTyphbl
T/IaB/IeHHs, TUIOTHOCTh. JTabopaTopHbIe U
TIPOMBIIIJIEHHBIE CITOCOOBI MO/TyueHHst. XMUMUUEeCKHe
cBoOMCTBa. B3anmMo/ieiicTBre MeTaIoB C BOZOM,
KUCIOTaMU | 1jesiouamMu. Oco6eHHOCTU
B3aMIMO/IEMCTBUS MeTa/IOB C pa3baB/ieHHBIMU U
KOHIL|eHTPUPOBAHHLIMU KHC/I0TamMu. B3aumoelicTBre
C HeMeTasulaMu. [IprMeHeHHe OCHOBHBIX COeMHEeHUH
MeTaJlJIoB.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

Cemectp Ne 1

Z

HaumeHoBaHue 1a60paTOpHO# PadoThI

Ko/1-Bo akajieMuuecKux
4acoB

Kiacchl HeopraHM4eCcKrUx coeIMHeHUN 2

CKOpOCTb XUMUYECKOU peakLuu

PeaKL[I/II/I B PaCTBOpAX 3JIEKTPOJIMTOB

OKHUC/TUTE/TbHO-BOCCTAaHOBUTE/TbHBIE PEaKI[UH

Koppo3sus meTanios

DJIEKTPOJIM3

Kucnopog. ITepokcuz Bogoposa

RXIJ (DU [W|IN|F-

XuMHUUeCKHe CBOMCTBA METaJIJIOB

NININININININ

4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATHHN

Cemectp Ne 1

Ne

Tembl NpaKTHUeCKHX (CEMUHAPCKHX) 3aHATHI

Ko/-Bo akajeMu4ecKHx
4JacoB

CTpoeHue aToMa U Tiepruo/iuuecKast cicrema

2JIEMEHTOB

2

Kiacchl HeopraHU4ecKHUx coeIMHeHUN

TepMO,[[I/IHaMI/I‘-IECKI/Ie PpaCUeTELI

XUMHUYECKOe paBHOBeCHE

KoHlLieHTpal[uisi pacTBOPOB

['uaponu3s cosen

CocraB/ieHre ypaBHeHUI OKACIUTEIbHO-
BOCCTAHOBHUTEJ/IbHBIX PeakL1i

0 N oUW IN| -

I'anbBaHMUECKHE 3/1EMEHThI

N N ININININ|IN




4.5 CamocrosiTes1bHasi padora

Cemectp Ne 1

Ne Bup CPC Ko/1-Bo akajeMu4ecKux
4acoB

1 OdopmsieHre 0TYETOB 110 J1aOOPAaTOPHBIM U 12
NIPaKTUYeCKUM paboTam

2 IToAroTOBKa K KOHTPOJIBHBIM paboTam 4

3 [ToaroToBKa K NpakTUYECKUM 3aHSITHUSM 14

4 [ToaroroBka K NpakTU4YeCKUM 3aHSITUSIM 7
(s1abopaTopHbIM paboTam)

5 IToAroTOBKA K C/laye M 3all[iTe OTYETOB 7

B xoze ripoBesieHus1 3aHATUM 110 AUCLIUTIMHE UCTIONB3YIOTCS C/IeAyIOIe NHTepaKTUBHbIe
MeTo/ 16l 00yueHust: Juckyccus (discussion) — pa3HOCTOpOHHee IPyNIoBoe 00CyKaeHHe
CTIOPHOTO BOTIPOCA, HalleJIeHHOe Ha TO/TyuyeHue pellieH!s], yCTPAUBaKoIero BCeX yUaCTHUKOB
TPYIIIIBL.

5 IlepeyeHb yueOHO-MeTOANUYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 Metoanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JHUCLIUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /s 00y4aOIUXCs 110 NPAKTHYECKHUM 3aHATHIM

Ha mpakTiueckux 3aHATHSIX 00ydaromyecs 3aKpervisioT TeOPeTHUeCKH MaTepuall,
pacCMOTpeHHBIN Ha JIeKLUSIX, PellatoT 3a/lauy U BBIMOHSAIOT 3a/laHus 10 y4eOHbIM IToCOOUsIM:

1. Boukapesa C. C. Xumus. [Ipaktudeckue 3ansTust: yue6Hoe rocobue / C. C. Boukapesa,
B.T. CoboseBa, 2015. - 179 c.
2. Boukapera C. C. O630p CBOICTB MeTas/IOB U HeMeTa/lJioB: yueObHoe rocobue / C. C.

boukapesa, O. B. Jlebenera, 2017. - 172 c.

5.1.2 MeToguueckue yKa3aHus /s 00yUYaroIUXCA 1Mo J1adopaTOpPHbIM pabdoTam:

BeirosiHeHMe 1ab0paTOPHOM PaboTHI BK/IIOYAET MPOBe/IeHNe XUMUUECKOT0 IKCTIepUMeHTa, a
TAK)Ke CaMOCTOSITe/IbHYIO0 TPOPab0TKy TeOPETUUECKOT0 MaTepHrasa, U3yueHrne MeTOAUKY
TIPOBe/IeHHsT SKCIIepUMeHTa, 00pabOTKy Y MHTepPIPeTaLUi0 SKCIIePUMEHTA/IbHBIX [JaHHBIX.
Kaxpasi naboparopHasi pabota Bkmtouaet: Llesb paboTei; 3aganve; TpeboBaHus K pe3y/bTaTamMm
oreiTa; Xog pabotsl; O6opyjoBaHue.

Omnucanue 1abopaTOpHBIX paboOT MpHBeIEHO B yueOHOM 1oCoOuu:

1. Xumusi: nabopatopHsiii ipaktukym / B. I1. 3yeBa [u ap.]; mox o6m. pes. B. I1. 3yeBoii, 2012.
-185c.

Kaxnast pabora fomkHa ObITh 0hopmiieHa B BUJie oT4eTa Ha Oymare ¢popmaTa A4 BPyUHYIO WM
Ha KomrbioTepe. OTUeT J0/DKEH CO/IepKaTh: TUTYJ/IbHBIN JIUCT, Lie/b pabOThI, KPaTKOe
TeopeTUUYeCcKoe BBeZleHUe K JaHHOM paboTe, Ha3BaHUeE OMBITOB, OMMCaHKE Pe3y/IbTaTOB
OT/Ie/IbHBIX OTBITOB M/ pabOTHI B 11€/10M, BbIBOAbIL. Ec/ii paboTa KoMuecTBeHHas1, ClieyeT
TIPUBECTH ypaBHeHHe peakLyH, (hOPMYJIbI AJIsi pACYETOB U pacueThl 10 HUM, O(pOPMUTh
pe3yJibTaThl B BU/e UTOTOBBIX Tab/uI| v TpadyKOB, ec/ii paboTa KaueCTBeHHas!, HY)KHO
TIPUBECTH YpaBHEHHs peakliii U OTMeTUTh Hab/mojeHusl.

3amuTa 1abopaTopHOM PaboThI OCYIIECTB/ISIETCS HA 3aHATHH, CJIeYIOIIEM TI0C/Ie ee
BBITO/THEHUS.

[Tpu 3aiUTe CTYEHT JO/DKEH MPeJCTaBUTh OTYET 110 JJab0paTOPHOM paboTe, MOSICHUTH BCe

8



TIpYBe/IeHHbIe PACUeThl U BbIBO/bI, BBITIOJIHUTE UH/IUBU/Iya/lbHOE 3a/laHue 110 TeMe
nabopaTopHO paboThI (PeLUTh 3a/laui UM COCTaBUTh YPABHEHUST XUMUUECKUX PeakLi).

5.1.3 MeToauuecKne yKa3aHus /sl 00y4aroImMXCs 110 CAaMOCTOSTe/IbHOM padore:

CamocTosiTenibHast paboTa CTy/IeHTOB BK/IFOUAET PellieHre WHUBUAYAJIbHBIX 3a/lau U3 yueOHOro
rocobwusi:

1. Boukapesa C. C. Xumus. [Ipaktudeckue 3aHsTust: yue6Hoe rocobue / C. C. Boukapesa,
B.T. CoboseBa, 2015. - 179 c.

[MToAroTOBKA K MPAKTUUECKUM (1abopaTOpHBIM paboTam)

3apanue: [ToBTOPUTL HEOOXOJUMBINM TEOPETHUECKUN MaTepras, HeOOXOAUMBIH /7S BBITTOTHEHUSI
nabopaTopHO# paboThI.

OdopMeHre 0TUeTOB 10 1abopaTOpHBIM paboTam

Ortuet 110 1ab0paTOPHOU paboTe AO/KEH CO/lep>KaTh TEOPETUUECKOe BBe/IEHHUE 110 TeMe paboThl.
B oTueTe MpUBOJATCA X0/ BHITIOIHEHUSI PaOOThI, Pe3yJ/IbTaThl UCC/IEJOBAHUI U BBIBOJBI.
[MToAroTOBKA K C/jaue U 3allyiTe OTUETOB

3aluTa 0TYeTOB 110 Tab0paTOpHBEIM paboTam

[Tpwu 3amuTe OTUETOB TIPEIO/jaBaTe/IeM MPOBEPSIeTCS TPABUILHOCTb U TOUHOCTD IPUBE/IEHHBIX
YPaBHEHHI pPeakivii U FKCTIePUMEHTA/IbHBIX PACUETOB, 3HAHHE TeOPETHUECKOT0 MaTepHrara,
HeoOXOJUMOT0 /1715 BBITIOJTHEHUSI IAaHHOM paboThl.

[ToAroToBKa K MPaKTHUECKUM 3aHSITHUSIM

[ToaroToBKa K KOHTPOJIBHOM paboTe

KoHTposibHBIe PabOTHI TI0 OMNpe/ie/IEHHBIM TeMaM MPOBO/SATCS B BUJEe TECTOB. /st TOJATOTOBKH K
KOHTPOJIbHOM paboTe mpopabaThIBaeT TeOPETUUECKUI MaTepyaJl, pelliaeT UHAUBU/YalbHbIe
3azaun. KoHTpo/IbHBIE PabOTHI, TIPelyCMOTPEHHbBIE paboueli MPOrpaMMOU AUCLUITIUHBI,
MIPOBOZISAATCS BO BpeMsI TIPAaKTHUeCKUX 3aHATUH. Ha 3aHATHM, TPe/IieCTBYOIeM KOHTPOIbHOMH
paboTe, mpernoaBaTe/b AOBOJMT /10 CTYAEHTOB TeMY KOHTPOJIbHOM PaboThl, KOMYECTBO
3a/laHUH U BpeMsl BBITTOJTHEHHS.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /IS IPOBEJAEHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 1 | KonTpobHasi padota
OmnucaHue npoueaypsbl.

KonTponbHasi paboTa MpoBOJUTCS B BHE TeCTa.
[Ipenen pnutenbHOCTH KOHTPOJIS — 60 MUHYT.

KpuTepuu onieHUBaHMA.

Onenka Kpurepuu onieHuBaHus

OT/INYHO [laHbI MpaBU/IbHBIE OTBETHI Ha 18 1 Gosiee BOMpoCoB

XOpOLLIO [JaHbl npaBU/IbHbIE OTBETHI Ha 15-17 BONpOCOB

YZ0BIETBOPUTE/ILHO [laHbl IpaBUibHBIE OTBeTHI Ha 11-14 Bomipocos
Hey/I0BJIeTBOPUTE/IbHO [aHbl npaBUIbHbIE OTBETHI MeHee yeM Ha 10 BOripocos



6.1.2 cemectp 1 | OTuer no 1abopaTopHoii padore
OnucaHue npoueaypsbl.

OrtueT /10/DKeH OBITh BLIMOJTHEH B YCTaHOBJIEHHBIH MTPETo/jaBaTesieM CPOK, B COOTBETCTBUH C
TpeboBaHusIMU K 0hopmiieHHI0 oTueTa. OTUeThl B Ha3HAUeHHBIM CPOK CZIal0TCs Ha TTPOBEPKY.
I[TpesycMoTpeHa ycTHas 3aiuTa 1abopaTopHoii paboTel. CTYAeHT JA0/DKeH MOsICHUTD BCe
TIpOU3Be/IeHHbIe pacueThl U BBIBO/bI, @ TAK)Ke BBINIOJHUTh UHAVBHAYaTbHOE 3a/laHue 10 TeMe
nabopaTopHoi paboTel. OnrcaHe U TPUMePHI PeIIeHUs UHIUBHU/YabHBIX 3a[JaHUH TTPUBE/IEeHbI
B yuebHOM nocobuu: boukapeBa C. C. Xumusi. [TpakTrueckue 3aHaTusi: yuebHoe rocobue / C.
C. boukapesa, B. I'. Cob6onesa, 2015. - 179 c.

KpuTepuu onieHUBaHM.

OT/IMYHO 3a/jaHue BBITIOJIHEHO MOTHOCThIO

XOpOLLO 3a/laHue BBITIOJTHEHO MOTHOCTBIO, HO JIOMYIIleHa He3HauUuTe/IbHast OIIMOKa, He
B/IMSIIOLAS HA MPaBU/IbHYIO MOC/Ie[,0BaTe/IbHOCTD PeLleHUsl.

YAOBJ/IETBOPUTENBHO 3aZlaHue BBIMIOJHEHO YaCTUYHO.

HeY/I0BJIeTBOPUTEJILHO 3a/jaHue He BBITIOJTHEHO.

6.1.3 cemectp 1 | Perienue 3agau
OmnucaHue npoueaypsl.

Perienue 3a71a4 — 0/IMH U3 MeTO/I0B NTPOBEPKU U 3aKperyieHUs] TeOPeTUYeCKOro MaTepuara.
[Tpumeps! pellieHst TUMIOBBIX 3a/lau paCCMaTPUBAIOTCS HA NMPAKTUUECKUX 3aHATHUSX, a TaKXKe B
yueOHBIX TTOCOOMSX ¥ METOAMUECKUX YKa3aHHUSX AJIs1 CAMOCTOSITe/TbHOM PaboThI CTYZIeHTOB:

1. Bboukapega C. C. Xumusi. [IpakTuueckue 3aHsTust: yuebHoe rocobue / C. C. boukapesa,
B.T. Cobonesa, 2015. - 179 c.
2. Ky3snerjoBa O. B. Xumust. CamocrosTesibHast paboTa cTyieHToB: yue6Hoe nocobue / O.

B. Kysnerjosa, 2015. - 193 c.

KpuTepuu onieHUBaHM.

OTJIMYHO 3a,an1/Ie BBITIO/THEHO ITO/THOCTEBIO, B IIpeACTaB/JIEHHOM OTYUETE 000CHOBAHHO
MO/Ty4Y€eHO ITpaBUJIbHOE BBITIOJTHEHHOE 3aJaHue.
Xopomuio 3a,an1/Ie BBITTIO/THEHO ITOJIHOCTBIO, HO HET JOCTATOYHOI'O 000CHOBaHUS WA pu

BEPHOM peIlleHUH J0TyII[eHa He3HaunTe/IbHast OIMOKa, He BIMSIOIIAs Ha MPaBU/IbHYHO
10C/IeZl0BaTeIbHOCTb PACCyK/€HUH.

YAOBJ/IETBOPUTENBHO 3aZlaHue BBIMIOJHEHO YaCTUYHO.

HeY/I0BJIeTBOPUTEJILHO 3a/jaHue He BBITIOJTHEHO.

6.2 O1jeHOYHBbIEe Cpe/CTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCcTaliu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UHM B PaMKaX NMPOMe)XyTOUHOM aTTecTaluu

CpeactBa
NuaukaTop AoCTHIKeHUs MeTOo/bI
A P A Kputepum oneHuBaHus ( Ae1)
KOMIIeTeHI{ U1 OLleHUBaHMA
NMPOMe)XyTOYHOH
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aTTecTaluu

OIIK OC-1.4

objtactu

J1esITeTIbHOCTH

Vcrnonb3yeT OCHOBHBIE TIOHSATHSI XUMHU
[T pellieHHs CTaHJapTHBIX 3ajady B
ripoeccoHa/IbLHON

YCTHBIA 3K3aMeH.

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniuu

6.2.2.1 Cemectp 1, TunoBbie OLeHOUHBbIE CPeACTBA /IS IPOBeeHHsI YK3aMeHa 110

AUCHMITUHE

6.2.2.1.1 OnucaHue npoueaypsbl

OK3aMeHalMOHHBIN OM/IeT COCTOUT M3 TSITH BOMPOCOB: TPU TEOPETHUECKUX U /IBa TIPAaKTUYeCKUX
BOIIPOCA M3 Pa3/IMYHBIX pa3zesioB.
[171s1 oTBeTa Ha BOIPOCHI 5K3aMeHallMOHHOTO OuieTa B MMCbMeHHOU (opMme cTyeHT umeeT 60
MHUHYT. [Ipy MOATOTOBKE OTBETOB CTY/I€HT MOXKET I10/Tb30BAThCS TIEPUOANYECKON CUCTEMOM
3/IEMEeHTOB, /1IeKTPOXUMHUYECKUM DSI/IOM HarpspDKeHUH MeTasyioB, Tabuiiell pacTBOPUMOCTU U
KanbKyJisTopoMm. [1pu rpoBepke OTBETOB Ha BOTIPOCHI 3K3aMeHALMOHHOTO OuieTa
Tipero/iaBaTe/ib MOXKeT 3aZlaTh CTY/IeHTY YTOUHSIOIIMe BOTIPOCKI, OTBET Ha KOTOPbIE CTYy/IeHT

JlaeT B yCTHOU (hopme.

IIpumMep 3agaHud:

OK3aMeHaLIMOHHLIN OumeT Ne
0 JUCLIUTUINHE «XUMUS»

1. ITpuHLMIIBEI pacripesiesieHyst 3/1eKTPOHOB B aTOMe.
2. 3akoH I'ecca u ero ciejicTBUe.

3. DJIeKTpoXuMHyeckast KOppo3usl.
4. Ypasuats peakuyto KMnO4 + KNO2 + H2S04 = K25S04 + MnSO4 + KNO3 + H20
MEeTO/[0M 3J/IeEKTPOHHOTO OasaHca.
5. CocTaBUTh ypaBHEHMsI aHOJHOI'O M KaTO/IHOTO MPOL|eCCOB aTMOC(epHOM KOPPO3UKU
MeTa/UTM4ueCKOoro Uszesus, CoAeprKalliero »keae3o U HUKeJb.

6.2.2.1.2 Kpurepuu orjeHUBaHHUs

OT/IM4YHO

Xopouro

Y poBierBopuTe/IbH
0

HeypoBiierBopuTe/1bHO

B nonHoi mepe
WCTIO/b3yeT
OCHOBHbIe TIOHSITHS
XUMWU J1JIs1
peLIeHUs
CTaHZAPTHBIX 3a7iau
B oOactu
ripoeccroHabHOM
JesITe/TbHOCTH

C HeOOo/IBIINMHA
omrbKamu
UCIOJIb3yeT

OCHOBHBIE [TOHATUSA
XUMUH [I/IS1
peleHust
CTaHZJAPTHBIX 3a/au
B 00/1acTu
ripoeccoHa/IbLHOMN

JIesITeTIbHOCTH

Wcnonb3yer He B
TIOJIHOM Mepe U C
olMOKaMu OCHOBHBIE
TIOHSATHST XUMHH J1J151
peleHust
CTaHJAPTHBIX 3a/au B
obsactu
ripocecCcroHaTLHOM
JesITeTIbHOCTU

He ymeet ucrosnb3oBaTb
OCHOBHBIE TTOHSTHS
XUMUWH JIJIs1 PeIIeHuUst
CTaH/IapPTHBIX 3371ay B
obmactu
ripoecCcroHaTLHOM
JiesITeNTbHOCTU

7 OcHOBHas yyeOHasi 1uTeparypa
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1. KopoBun H. B. O611as xumus : y4ue0. A/1st By30B I10 TeXH. HallPaBJIeHUSIM U CIIELIUaTbHOCTSIM /
H. B. KoposuH, 2000. - 557.

2. I'muuka H. JI. O6irjast xumus : yue0. mocobue s By3oB / H. JI. I'munka, 2007. - 727.

3. boukapesa C. C. Xumusi. [TpakTrueckue 3aHstus : yue6Hoe nocobue / C. C. boukapesa, B. T'.
Cobonesa, 2015. - 179.

4. Ky3nenioa O. B. Xumus. CamocTosTelbHasi paboTa CTyZieHTOoB : yueOHoe mocobue / O. B.
Kysnerosa, 2015. - 193.

8 lonoiHUTE/IbHAA yyeOHasi TMTepaTypa M CIpaBOYHast

1. Xumus : naboparopHsiii paktukyM / B. I1. 3yesa [u ap.]; moa o6 pea. B. I1. 3yeoit, 2012.
- 185.

9 Pecypcsl cetu VIHTEepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHabHBIE Ha3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyenr WH(OPMALHMOHHBIX TEXHO/JIOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacipocTpaHsieMbIX CHeMa/JN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIHMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK mnocraBka 08_2007
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIHIUTHHBI

1. Komnsrotep P4 631/1646Gz/1024/120/3.5"/GF256/DVD-RW/ MmonuTOp
Samsung940/kn/MbIiib

2. Moiika 800*765*1600
3. CyumneHbiid mikag "CIHI-1"
4. AxBaguctwuiaTop 31.13-4 11

5. 15190 BeiTspkHoi mkag [1B-3
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