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eab nHCHHNIMHDI:

-hopMUpOBaHHe 3HAHUI TEOPETHYECKUX OCHOB XMMHM M CBOMCTB XMMHYECKHIX
3JIEMEHTOB, COE€IMHEHUN U YMEHHUS HMX HCIIOJIB30BaTh B CBOEil npoheCCHOHATBHON
JIeSITEIEHOCTH.

3agayM AHCUHIIMHBI:

-  HU3y4Y€HHE OCHOBHBIX 3aKOHOB XHMMH;
- npuobpereHue HaBBIKOB IIOCTAHOBKH W IPOBEJEHHA J1labOpaTOpHBIX
HCCJIeJOBAaHUM;
- YMEHHs ONMCHIBATH PE3yJIbTATHI OIIBITOB U JIEJIaTh BEIBOJIBL;
- CIIOCOOHOCTh TIPUMEHATh TEOPETHYECKHE 3HAHUS B IpoecCHOHANBHON U
IPaKTUYECKOHU AEATETbHOCTH CIEHAIUCTA.

JucnuniurHa obecrednBaeT IOArOTOBKY BBIMYCKHHKA K npodeccCHOHATBEHOM
3KCIUTYyaTallHOHHO-TEXHOJIOTHYECKOM IeATEIbHOCTH.

2 MecTo aucuuniuHeel B ctpykrype OIIOII BO

Hucrunmna « XuMush) IpeICTaBiIAeT cO60H AUCLMILIAHY, OTHOCSITYIOCS K
BapuaTUBHOM YyacTu O6oka 1. gucuumnud OITOIT BO.

Hucuumuna «XuMus» 6asupyeTcs Ha pe3ynsrarax 00y4eHHs, TOMyYeHHBIX
IIPY U3y4YEHHUH IIKOJIBHOTO Kypca XHMHH.

Hucnumivba « XumMus» sBisieTcs 00ecrieunBaromeit 1jis cieLyomux
aucuuiuinH: «Mexanukay, «MartepuanosenieHue», « Teopusi TOPEHHUS U B3PHIBAY.

JucuuninrHa usydaercs B 1 ceMectpe.

3 Komnerenuuun oGyuaiomerocsi, popMupyemMbie B pe3yabTaTe OCBOEHHS
AHCHHILIHHBI

IIporecc OCBOEHMS MMCUMIUIMHBI «XHMHS» HalpaBlieH Ha (OpPMHpOBAHHE
CJIEYIOIIUX KOMITeTEeHITHIA:

Ilepeuens u xox [lepeyeHs MIaHUPYEMBIX pe3yJIbTATOB OOYYEHHUS 110
KOMIIETEHIUI JUCLUIUINHE
1. Bnagenuem metonamu 3HaTh:
aHaJIi3a U CUHTEe3a -METOJBI aHaJIM3a ¥ CHHTE3a U3y4aeMbIX XUMHUYECKUX
U3y4aeMBbIX SIBIICHUH U SIBJIEHUH U IIPOILIECCOB;
nporeccos (OK-40) YMerTsh:

- IPUMEHATh METO/IbI aHAIM3a U CUHTE3a H3y4aeMBbIX
SIBJICHMM XUMUU IIPH PELICHHH CBOMX
npodecCHOHATBHBIX 3a1a4;.

Bnanerts:

- HaBBIKaMH aHaJIM3a U CUHTEe3a U3y4aeMbIX
XUMHYECKHUX SIBJICHUH U MPOIIECCOB;

2. CnocoGHOCTEIO | 3HaTh:

FOTOBHOCTBIO OCO3HABATh | - KAK BBIABIATH €CTECTBEHHOHAYYHYIO CYLIHOCTh
POJIb €CTECTBEHHBIX HAyK B | MPOOJIEM, BO3HUKAIOIIUX B XO/I€ IIPOU3BOICTBEHHO-
Pa3sBUTHH HAYKH, TEXHUKHU U | TEXHOJIOTHYECKOM eATETHHOCTH B 00JIaCTH
rexHosoruu (OK- 41) TEXHUYECKOM 3KCILTyaTaIl|H JIETaTEIbHBIX




Ilepedens u kox
KOMIIETEHIIU I

IlepeyeHs MaHUpyeMBIX pe3yIbTaTOB O0yYEHHS 110
JUCLIAIUIUHE

annaparoB M JBUraTeJIeH, IPUBIIEKATh IS UX
PELICHUS COOTBETCTBYIOIINI (BU3HKO-
MaTeMaTHYECKU anmapar.

YMertb:

- BBIBIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh
npo6JieM, BO3HHKAOIIKX B X0JI€ MPOH3BOACTBEHHO-
TEXHOJIOTHYECKOM AESITEIbHOCTH B 06J1aCTH
TEXHHUYECKOM SKCIUTyaTalllH JIETATEIbHBIX
anrnapaToB M JBUraTelleH, IPUBJIEKATh IS UX
PEILICHUST COOTBETCTBYIOIUN (HUZHUKO-
MaTeMaTHYECKUM anmapar.

Bnaners:

- BBIIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTb
po06JieM, BO3HUKAIOLIUX B XOI€ IPOU3BOICTBEHHO-
TE€XHOJIOTHYECKON 1eATeIbHOCTH B 00J1aCTH
TEXHUYECKOM SKCIUTyaTalliH JIETaTEIbHbIX
anmnapaToB M JIBUraTelIel, IPUBJIEKATh I UX
PEIIeHHs COOTBETCTBYIOIIUN (HH3UKO-
MaTeMaTH4YEeCKHH anmapar

3. Bnagenne npuemamu
palOHaIU3aLUH
XU3HEAESITEeIbHOCTH,
OpPHEHTUPOBAaHHBIMH Ha

CHHUXXEHUE aHTPOIIOIT€HHOI'O

BO3JEUCTBUS Ha
IIPUPOJHYIO cpeny 7
obecrieuenue

0€30IaCHOCTH JINYHOCTH H
obmectra (OK-52)

3HaTh:

- METO/bI CHW)KEHUS X03SIHCTBEHHOIO BO3AEHCTBHS
Ha buocdepy.

VYMerTs:

- HCIIOJIb30BaTh XMMUYECKHE 3aKOHBI IIPH aHAJIM3€E U
pemeHny npobiaem npodeccHoHaIbHOM

eI TeIbHOCTH.

Bnanets:

- METOJIaMH OLICHKH YPOBHSI 3arpsi3HEHUS
OKpY>KaroIEH Cpe/ibl aBUAIIHOHHO-TPAHCIIOPTHBIM
IIPOU3BOJICTBOM.

4. CiocoGHOCTEIO
dbopmynHupoBaTh
npodecCHOHATBHEIE 3a]a4l
Y HaXOJIUTh IIyTH HX
pemenus (I1K-10)

3HaTh:

- KaK (pOpMyJITMpOBaTh MPOoQeCCHOHANBHEIE 334U 1
HaXOIHTh ITyTH UX pPeEIIeHHU.

YMerth:

- GopMyIMpOBaTh NMPOGECCHOHANBHBIE 3a1a49H
HaXOJMTh ITyTH UX pPeIIeHHUS.

Bnanerts:

- HaBBIKaMH CPaBHEHHUS M aHAJIM3a [OJTyYEeHHBIX
pe3yJIbTaToOB pacyéTa C COOTBETCTBYIOIUMH UM
KOHCTAHTaMH.

5. CnocoOHOCTH | 3HATH:
9KCILTyaTHpPOBaTh - CBOWCTBAa XMMHUYECKUX PEAKTHBOB, IPUMEHIEMBIX B
a3pOAPOMEI (B3JIETHO- | TEXHOJIOTHSAX a’3pOJIPOMHOTr0 00CITY)KMBaHHMS.




Ilepeyens u xox
KOMIIETEHIIUHA

IlepedeHs nnaHUpyeMBIX pe3ysbTaToOB 06yYeHUs MO
JUCHHILIHHE

[I0CaIOYHEIE HIOJIOCHI,
PYJIeXHBIE JIOPOXKH,
IIEPPOHBI, MeCTa CTOSHOK
BO3IYLIHBIX CYyJIOB,
IUIOILAAKH  CHELHATBHOIO
Ha3HAYeHHs), CrelHaIbHBIE
cpencTBa %}
TE€XHOJIOTHYECKOE
0bopy0BaHHE a3pOIPOMOB
B COOTBETCTBHUH c
HOPMAaTHUBHBIMU
IIPaBOBEIMH aKTaMH,
yYCTaHaBIUBAIOIIUMH
IIpaBWJIa JKCIUTyaTalldd |
TEXHUYECKOTO
obcy)KUBaHHUS
a’poIpOMOB
a’3pOPOMHOT0
obecrniedyeHus II0JIETOB
BOo3aymHbIX cynoB (ITK-13)

CpeICTB

VMeTs:

- IPUMEHATh XUMUYECKHE PEAKTUBEI [IPU
OCYUIECTBJICHUH SKCIUTyaTallHOHHOM JAEeATeTbHOCTH.
Bnaners:

- TEXHOJIOTHSIMU UCTIOJIb30BaHMUs CIELUATBHBIX
XUMHYECKUX CPEICTB.

6. Croco6HOCTE
9KCIUTyaTHPOBaTh CpeJCTBa
npuema, XpaHeHHs,
TPaHCIIOPTUPOBKH,
OYHCTKH, KOHTPOJIS
KayecTna, BBIJJAYH U
3ampaBKH BO3QYLIHBIX
CyIOB roproue-
CMa304YHbIMH MaTepHallaM{
U CelHaIbHBIMU
XKUJKOCTSIMH,
TOILIMBO3aIPaBOYHEIE
KOMIUIEKCBI M  CHCTEMBI
3anpaBKu BO3QYLIHBIX

cynos (IIK-20);

3HaTk:

- XUMHYECKHE CBOICTBA KOMITOHEHTOB TOILIMBA,
abCopOEHTOB, IPUCAIOK M APYTUX CIIELHUATBHBIX
BEIIIeCTB

YMerTs:

- 000CHOBaHHO NIPUMEHATH XUMHYIECKH-aKTHBHBIE
KOMITOHEHTBI TEXHOJIOTHH a3pOAPOMHOI0
00CITy>XMBaHHS, COOJIONATE TEXHUKY 6€30IaCHOCTH
TaKOT'0 MPUMEHEHHS

Bnapets:

- CHCTEeMHBIMH HaBBIKaMH 0€3011aCHOro 00paleH s ¢
XHMHYECKH ONACHBIMH TEXHOJIOIHYECKUMHU
KOMIIOHEHTaMH B IIPOILIECCEe XPAHEHHUS, IPUMEHEHUS
U UX YTUIH3AIUH




4 O0beM JHCUHILIHHBI H BHABI y4e0HOI Harpy3KH

Obmas TPyIOEMKOCTh IMCLUMUIUIMHBI COCTABIISET 3 3a9eTHBIX enqunun, 108
aKaJIeMU4ECKHX YacoB.

HaumenoBanwue Hoero | Couecipe
4acoB 1
O61mas Tpy10eMKOCTh AUCIUILIHHEL 108 108
KonTtakTHas pabora 42 42
JIEKLIUHA 14 14
NIPaKTUYECKUE 3aHITHS 28 28
CEMUHApHI - -
nabopaTopHble paboTEI - -
JIpyrue BUIBl ay AUTOPHBIX 3aHATHH. - -
O KYpPCOBO# IIPOEKT - -
CamocrosTensHas paboTa CTyieHTa 39 39
ITpomexyTouHas aTTectauus (9K3ameH) 27 21

S Coaepxanne QHCHHILIHHDI

S.1. CooTHeceHHnsi TeM JHCHHIIHHBI H GOPMHPYEMBIX KOMIETEHIHiA.
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IOHATUS U 3aKOHBI
XHUMHH. BK, JI
Knaccudukanus (untep), | BK, VY,
HEOpraHU4eCKUX I13, T
BEIIEeCTB
Tema 2. Ilepuomyueckast | 14 | + | + | + | + | + | + J i 48
CHCTEMa  XHMHYECKHX (unTeEp), T
anemMeHToB.  CTpoeHHe I13,
aToMa.
Tema 3. Tuner | 8 Tl |+ [+ ]| + |+ Jd@Em),]|BKY,
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XUMHUYECKHUX CBSI3EH. I3, 1
4|+ + [+ [ +]+1+
Tema 4, Twuner 1 (urr), Y,
= I13, T
XMMHUYECKHUX PEaKIUi.
Tema 5. PactBope.| 10 | + | + [ + [ + [ + | + JI Y,
DNeKTpoaUTHYECKas (uHTED), :
JTUCCOIIAALINA. ' 113,

) Tema 6.| 12| + |+ |+ |+ [+ |+ |3, y,
DNEeKTPOXUMHYECKHUE T
IPOLECCHI. DIEKTPOJIN3

8 |+ |+ |+ [+ |+ ]|+ I13 vV,
Tema 7. Kopposus wu T
6oprba ¢ Helt
Hrtoro o gucuuminze 72
ITpomexyTounas 36
aTTecTanus
Bcero no gucrunnune 108

Coxpamenus: JI (4HTep) — JIeKLMs MHTepaKTHBHAS, [13 — IIPaKTUYECKUE 3aHATHS, Y
— yCTHBIH onpoc, BK — Bxoznnoit koHTpOns, T- TecTHpoBaHue

5.2. TemMbl AHCHHUNJIHHBI H BHABI 3aHATHII

HanmeHnoBanue pasnena, a|m| c |ap|cpc| xp Bcero
TE€MBI JUCLUILTHHEI 4acoB

Tema 1.OcHOBHEBIE IOHATHS U 3aKOHEI 2| 2 i 4 2
XUMUHU
Tema 2.Ileproaudeckas cucrema
XUMHUYECKHUX 3JIeMeHTOB. CTpoeHue 4 | 4 - 6 14
atoMa.
THnbel XUMUYECKHX CBsI3ei 2] 2 - B 8
Tunel XUMUYECKHX peakimii 41 4 - 6 14
PacTBopsl. DnexTponuTHueckas 21 9 ) 6 10
JHCCOLIUALIHS.
ONEKTPOXUMHUYECKHE ITPOLIECCHL. 2] 2 - 6 10
Koppo3ust u 6oprba ¢ Hei 212 - - 8
Htoro nmo nucuunimne 18 | 18 - 36 72




HanmeHnoBanwe pasnena,
pask q(m| c |np|cpc| kp |Beero
TEMBI JUCLIATLIMHEI 4acoB
IIpoMexxyTouHas aTrecTanus 36
Bcero o gucuumnaune 108

5.3. Conep:xanue NHCHHNIHHBI

Tema 1. OcHOBHBIE IOHATHS U 3aKOHbI XHMHH

OnpeneneHve U npeaMer XUMHH. XHUMHYECKHE 3I€MEHTEL AOcomoTHEIE U
OTHOCHUTEJIbHBIE ~ aTOMHbIE  Macchl. Morekyna.  XuMHYecKue ¢dbopMyEL.
Mornexkynsapusie Maccsl. [IpocTeie U CI0XKHEBIE BellecTRa. Annorponus. XuMHdecKue
COCIMHEHHsI U CMeCU. BalleHTHOCTh 351eMeHTOB. Mob. Monsipas Macca. 3akon
ABorapo. MonspHbli 00b€M H OTHOCHTENBHBIE IUIOTHOCTH IA30B. 3akoH
COXpaHEHHUs MacChl BellecTB. BeiBoa xumudeckux Gopmyi.

Baxxneiimme kiiacchl HEOpraHUYECKHUX BELIECTB.

Tema 2. Ctpoenne atoma u Ilepuoanueckas cucTeMa 3J1eMeHTOB (I1C9).

DU3UYECKUH CMBICIT MOPSAKOBOIO HOMEpA 3JIEMEHTa, MacCOBBIE HCIIA aTOMOB,
u30TOnEL. CTpOeHME JNIEKTPOHHBIX 060JIOYeK, MOoCTynaThl Bopa, KBaHTOBBIE qHca,
npuHuun Iaynu. Ilepuonuyeckas cucreMa XUMHYECKHX 3IEMEHTOB W 3JIEKTPOHHOE
CTpPO€HHUE aTOMOB.

ONEKTPOHHBIE M 3JIEKTPOHHO-rpaduueckue (GOpMyibl 3MeMeHTOB. MeTamwil u
Hemetajuisl B IICO. Crpoenue snpa, u3oTonsl. SpepHsle peakuuu, o- U B- pacman,
IIEPHOJ MOJTypacIaja.

Tema 3. THNBI XUMHYECKHX CBs3eil

XvMuyeckas CBA3b M CTpOEHHe BemecTBa. KoBaleHTHas cBi3b. BalleHTHOCTE
SJIEMEHTOB B KOBAICHTHBIX  COeJUHEHHAX ['uOpumusaums  opGuTaieii.
HanpasieHHOCTb KoBaneHTHOM cBsi3H. [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKY L.

JIOHOPHO-aKIIeNTOPHBIH MeXaHW3M 00pa30BaHHs KOBAJEHTHOH CBS3M. Honnas,
METaJUIN4eCKas, BOAOPOJAHAS CBS3H. MeXMoJeKyspHble B3auMOAeicTBHS. THIIbI
KPHCTQUIMIECKUX  pemeToK. (CTenmeHM OKHCIEHHs 3JeMeHTOB. lloTeHIman
HOHM3alluU, KPaTHOCTh CBS3H.

Tema 4. Tunbl XHMHYECKHX peaKuuii

OBP. BaxwHelillie OKHCIMTENH M BOCCTAaHOBHTENH. TeIUIOBbIe 3¢ dexTrI
XMMHYECKUX peakuui. 3akoH ['ecca u ciiecTBUS U3 HEro.

CkopocTs xumudeckux peakuuii. [ToHsTHE 0 KaTaauze

OGpartuMble 1 HeoOpaTUMBIE peaKIHH. XUMHYECKOe paBHOBECHE.

Tema 5. PacrBopsl

Ilonsitre o mucnepcHsIX cuctemax. I[Tponece pacTBopeHus. PacTBopuMOCTS.




Ousnyeckue wu XAMHYECKHE CBOMCTBA BOJEI. Hpouecc PacTBOpPECHUSI.
I[narpaMMa COCTOSIHHSI BOJEI. CHOCO6BI, BBIpaXX€HUs KOHILICHTpaluu PpacTBOpPOB.
HCHaCBIH.ICHHBIe, HAaCBIIIEHHEBIE )51 IIEPECHACHIILIEHHbIE PacCTBOPEI. MCTOHI:I
KPHOCKOITUU U 36yJIJII/IOCKOHI/II/I.

3JI€KTpOJII/ITI/I‘{eCKaSI AUCCOLIMaIU.

SIBnenne SJIEKTPOJIUTHYECKOMN AUCCOLHMALIMUA; CHUJIbHBIE U CJIa0ble SJICKTPOJIUTHI,
KJIaCCI/I(bI/IKaIII/I}I XUMHYECKUX COE€OUHEHHUH B COOTBETCTBUH C HX nnccouuauneﬁ;
HOHHO€ TIIpOU3BEINCHHE BOJBI, IOHATHE BOIIOpO,ZIHBIﬁ IIOKa3aTejib, sBJICHUE
TUAPOJIN3a.

Tema 6. dnekTpoxumMHYecKHe npomeccsI.

OnekTpoaHble mporeccsl. 3akonsl Papanes. J1IC. CraHmapTHBIH BOZOPOIHBIIL
3neKTpoA. CTaHIapTHBIA OSNEKTPOAHBIN INOTEHIMAN METAIOB. XHMHYecKHe
MCTOYHMKH TOKa. OnemeHT JlaHmans-SIko6u. IIpakTudeckue IIPHMEHEHHe
XMMHYECKHX — HCTOYHHMKOB TOKa. OJneKTponu3. IIpakTH4eckoe NpHMeHeHHe
3JIEKTPOJIH3A.

Tema 7. Koppo3us u 60ps6a ¢ Heii.

XuMudecKkas KOPpO3HSA: BHIABl U PasHOBHAHOCTH. OJeKTPOXUMUYECKas
KOPpO3MA: NPUYUHBI X MEXaHU3M BO3HHKHOBEHWS. BIHiHHe pasiudHbIX dakTopoB
Ha CKOpOCTP 3JICKTPOXUMUYECKOH KOppo3uu. Kopposus B eCTECTBEHHBIX YCIOBHSIX.
3aIuTa OT KOPPO3HH.

ONEeKTPOXMMHUYECKAs! 3aIlUTa: BUIBI H MEXaHH3M JeHCTBHS.

3alIUTHBIE MOKPHITHS: BHIbI, METOABl HAHECEHHS M O06IACTH [IPUMEHEHHS.
CmnaBel.

KommexcHsle coenunenus.

S.4. IlpakTHYecKHe 3aHATHS (CEMHHAPDI)

Ne Tempr
JUCLUTUTH TemaTHka npakTHYECKHMX 3aHATHIA Tpynoemkocts
HBI (cemuHapoB) (dacer)
(Momys)
1 IT3 Ne 1 OCHOBHBIE TOHSATHS U 3aKOHBI XUMHHU 2
2 I13 Ne 2 CtpoeHue aToMa ¥ HOHOB. 2
I13Ne 3 [Nepuonmdeckuii 3aK0H ¥ MEPHOTHIECKOE 2
HU3MEHEHUE CBOMCTB.
3 I13 Ne 4 DHepreTnKa XMMHYECKUX peaKLyii 1 2
(ha30BBIX IEPEXOIOB
4 IT3 Ne 5 KuHeTHKa XUMHYECKHX PeaKIHii. 2
I13 Ne 6 CkOpOCTh XMMHYECKHX PEaKIIHii. 2
d I13 Ne 7 PactBopsl. KonuuectBennas 2
XapaKTEPUCTUKA PaCTBOPOB.
6 I13 Ne 8 Dn1eKTpOXUMHYECKHE MPOLIECCHI. -




Ne Temer
JUCLIUTLTH TemaTuka npakTryeckux 3ausTHi Tpynoemkocts
HBI (cemuHapoB) (dackr)
(Momynist)
XMMHYECKHE HCTOYHHKHU TOKA.
7 I13 Ne 9 Koppo3ust MeTasiioB U cIUIaBoB. 3amuTa b
OT KOPpPO3HH.

3.5. JIaGopaTopHbIii NpaKTHKYM

JIabGopaTopHEIil IpakTHKYM y4eGHbIM IUTaHOM He IIPEyCMOTpEH.

5.6. CamocTosiTesibHas pa6oTa

Ne
pasnena
JUCLUATLUTMHBI

Buzel camocTosTebHOM paboThI

TpynoemkocTts
(dacer)

1

1.M3yyenne TeoperHyeckoro Marepuana
Teme 1. [1,3, 5]
2.IToaroroska K ycTHOMY ompocy.[5,6]

1o

4

1.M3yvenue TeoperHyeckoro Mmatepuana
TeMme 2. [1, 5]
2.ITonroroska K ycTHOMy ompocy [2,4,6]

I10

1.3yyenne Teopermyeckoro Marepuana
teme 3.[1,3, 5]
2.IToaroroBka K ycTHOMy ompocy [2,4]

I10

1.Mi3y4eHune TeopeTHdyeckoro marepuaina
Teme 4.[1,3,5]
2.IToxroroska K ycTHOMY ompocy [2,6]

Imo

1.M3yyenue TeopeTHyeckoro Marepuana
Teme 5. [1-5]
2.IToAroToBka K ycTHOMy ompocy. [2,4]

10

1.3yyenne TeoperHyeckoro marepuana
TeMe 6. [1,3,5]
2.ITonroroska K ycTHOMY ompocy. [2,3]

1o

1.M3y4enue TeopeTHyeckoro marepuana
TteMe 7. [5]
2.IloaroToBka K ycTHOMy ompocy [1-3]

1o

5.7 KypcoBbie paGoTsi




KypcoBsie paboTsl yueGHbIM m1aHOM He IIPeyCMOTpeHa

6. YueGHo-meToanueckoe u HHPOPMaLHOHHOE o6ecneyeHHe AU CIHILIHHLI

a) OCHOBHas JIMTepaTypa:
l.I'muaka H.JL. O6masi xumus. M.: Wurerpan-npecc. 2015 r. 750 c.
(bubmmoreka-14 5x3)
2.I'mnrka H.JL. 3ana4n u ynpaskHenus no o6meii Xumum.

JL.: Xumus. 1917 r. 264 c. (bubauoteka-18 9K3)
3.Ap6yzoB B.1. O6masi u Heopranuyeckass xumus. Y.1. O6mas
xumus. CII6.: I'VT'A. 2013 r. 112 c. (Bubauoreka-100 9K3)

4.Apby3os B.W. Obwmas u Heopranudeckas xumums. U.2. O6mas xumus.
CII6.: TVT'A. 2013 r. 112 c. (Bubnuoreka-100 9K3)
5.ApOysos B.M., MBanoB J.M. Xumus: MeTomudeckue yYKa3aHHUS I10
IIOITOTOBKE W IPOXOXAEHHUIO0 TecTtupoBanus. CII6.: T'VTA. 2013 r. 90
c. (bubnnorexa-2003k3).
6.CmuproBa T.B. Meroxnueckue yKa3aHUS II0  IPOBEIEHUIO
nabopaTOpHEIX paboT Mo o6mel u Heopranudeckoir xumuu. CII6.:
I'VT'A. 2013 r. 60 c. (bubmoreka-1003k3)

0) nonosiHMTeNLHAS HTEpaTYpa:
7. Koposun H.B. OGmas xumus. M.: Beicmmas mxona. 2016r. 558c.

(bubmnorexa-18 5k3)
B) IPOrPaMMHOE OGeCIIeYeHHE U SIEKTPOHbIE 6a3hI TAHHBIX
8. B HHTepHeT pecypce http://znanium. com

7. Ma'repna.nbﬂo-TexunquKoe obecneyeHne AHCUHHIIJIHHBI

IInakaTsr:

— IEepHONYeCKas CUCTEMA 3JIEMEHTOB;
— PSAI HaNPsHKEHUN METaJLIOB;
— TabJMIa paCTBOPUMOCTH COEIUHEHHI.

CrenmanusupoBaHHass 1aGOPAaTOPHS, OCHAIIEHHAS XHMHYECKO: IIOCY I0H,
XUMHUYECKUMH PEaKTHBAMHU M BBITSDKKOW BEHTHIIALHMEH; 1abOpaTOpHBIe TeXHUYECKHE
BECHI ¢ HAOOpPOM pa3HOBecoB, pH- meTp, HaGop apeoMETpOB.

MybTiMe TuHHEIA IPOEKTOP, TOPTATHBHLII KOMIIBIOTED, ¥ HaIlOJIBHBIN 3KpaH.

8. O6pasoBaTenbHbIE TEXHOJIOIHH

B pPaMKaxX H3YYEHUS] OUCLMILIUHBI IIPEAIIoJIara€TCsl UCIoJIb30BaTh cleayrouue
OﬁpaBOBaTCJIBHLIC TEXHOJIOTHUHU:

JI-nexuus, CP- camocrositensHas pa6ora, [13- IIPaKTUYECKOe 3aHATHE.

BXOI[HOﬁ KOHTPOJIb: NpeAHAa3HAYEH JJIS1 BBIABJICHUS YPOBHS YCBOCHMSI KOMIIETEHIIHUHI
06y11a1011mMc;1, HCO6XO,ZII/IMI>IX nepen u3y4yeHueM QUCILIUIIINHEL.

Hpaxmqecxoe 3aHATHE. NPEeOHAa3HA4Y€HO I O’I‘pa6OTKI/I HaBBIKOB HCIIOJI30BaHUA
MaTeMaTH4Y€CKHUX METOIOB IS PCIICHUA NPUKIIAOHBIX U IIPaKTHYECKUX 3a/1ay4.
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Teer: IIp€aHa3Ha4YeH Iis IIPOBEPKU CTYOEHTOB Ha IIpEAMET OCBOECHHA MaTtepuaia
npenbmymeﬁ JICKIIUH.

DK3aMeH: 3aKJIIOYUTEJIbHBIN KOHTPOJIb, OILI€HUBAIOMIUKA YPOBEHb OCBOEHHSA
KOMIIETEHLIMH 3a BECh NN€PHUOA U3YYEHUS TUCLUILUIUHBIL.

9. OmneHounvie cpeacTBa s TEKYIIero KOHTPOJISl yCHEBaeMOCTH,
NPOMEKYTOYHOH ATTECTAMH N0 HTOraM OCBOECHHS AHCIHILIHHLI (monyns)

9.1. Ba/uIbHO-pelHTHHIOBasl OLEHKa TEKYIIero KOHTPOJIsl YCIIeBA€MOCTH H
3HAHHH CTYAEHTOB

Paznen (tema) / Buz yue6upIx | KonmuecTBo 6auion Cpok
3aHATHH (OLCHOYHBIX 3a/1aHHmii), | (u3 obmero pacuera KoHTpons | [lpum.
NIO3BOJISIOIIMX CTYAEHTY 100 6amnos (nopsimxoB
IIPOJIEMOHCTPHPOBATh Ha NMCLUILUTHHY ) B} HOMeEp
JNOCTUTHYTBIN YPOBEHb MHHHMM. | Makc | HeJeNH ¢
cOpMHPOBaHHOCTH (mopor. 3u.) | uMm. Hayasa
KOMIIETeHIIH# cemecTpa)
AyYIUTOpHEIE 3aHATUSA
Paszoen 1.
Jlexuus Nel uHTepakTHBHAs 1
I13 Nel 3 5 1.2
CPC 6 10
N3yuenne undopmanuu no 1
JaHHOMY pa3Jelny
ITocemenue 3ausTHil **)
HToro 6a10B no pazgeny 1 9 15 |

Pazoen 2. Ilepuoduyeckas
cucmema snemermos. Cmpoenue

amoma
Jlexius No2 uHTepakTHBHAsA 2
I13 Ne 2 3 5 3,4
CPC 6 10
Ilocemenue 3ausTHii

Wroro 6ainoB o paszery 2 9 15

Pazoen 3. Tumel XUMHYECKHX

CBsI3€H.

Jlexius Ne 3 unTepakTHBHAS -
II3 Ne 3 3 g 5,6
CPC 6 10 5
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Pazzen (tema) / Bun yueGuerx | Kommaecrso Oamtos Cpok
3aHATHH (OLEHOYHbIX 3a1aHHIA), (u3 ob1mero pacuera KoHTpons | Ilpum.
TIO3BOJLIIOIIMX CTYAEHTY 100 6aynoB (nopsiaxoB
IPOJIEMOHCTPHPOBATh Ha MUCLUILUIHHY) B HOMep
JIOCTUTHYTBIN YPOBEHB MHUHHUM. | MakC | HEJIENH ¢
cdopMupoBaHHOCTH (mopor. 31.) | um. Hayasia
KOMIIETEHIHi cemecTpa)
Uzy4enue nadpopManmu mo 4,5
JaHHOMY pazJielry
Iocemenwe 3ansTuit
HToro 6a/10B no pazaeny 3 9 15 6
4,5
Pa3zoen 4. Turnsl XAMUYecKux
€aKILHIL
Jlexius Ne4 unTepakTHBHAS 5
I13 Ne 4 3 5 7,8
CPC 6 10
Wsyuenue undopmanuu no
JIaHHOU TeMe
ITocemenue 3ansaTHii 5
Hroro 6aimioB 1o pasneny 4 9 15
Pazoen 5Pacmeopei.
Onexmponumuyueckas
ouccoyuayus
Jlexums NeS uHTEpakTHBHAs 9
I13 Ne 5 3 5 9,10
CPC 6 10 10
ITocemenue 3ausTuii
Hroro 6anoB mo pasneny 5 9 15
Pa3znen 6 Dnexrpoxumuueckue
Nnpouecchl
Jlexnust Ne6 unTepakTuBHAS 13
I13 Ne 6 8 5 1112
CPC 6 10
Hroro 6amoB o pasneny 6 9 15 13
Paznen 7 Koppo3sust u 60ps6a ¢
HeH
Jleximst No7 uHTEpaKTHBHAS
I13 No7 - - 13,14
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Pasnen (tema) / Bun yue6uerx | KonmdecTso Oamios Cpok
3aHATHH (OLEHOYHEIX 3a1aHuit), | (43 06mero pacdera | koHtpons | Ilpum.
TIO3BOJISIOLIMX CTYIEHTY 100 6amnos (mmopsiikoB
IPOJIEMOHCTPHPOBATE Ha NUCLUILUTHHY) BIA HOMED
JOCTUTHYTBIH YPOBEHb MUHHM. | MakcC | HEIEeNH ¢
copmupoBaHHOCTH (mopor. 31.) | um. Hayaja
KOMIIETEHITHI ceMecTpa)
CPC 6 10
Htoro 6amioB o pasaeny 7 6 10
Bcero no gucuunaune (nas 60 100
PeHTHHra)

Onenka (no 5-tu 6aIBbHOI
«aKa/IeMHYeCKOi» mKaJe)

5 - «oTIIHYHOY

4 - «xopomo»

3- «YAOBJICTBOPUTEIBLHO

2 - «HEYIOBIIETBOPUTEIHEHO»

Texymuit KOHTPONIb MPaKTHYECKUX 3aHATHIA:
— KOHTPOJIb NOCEIIEHH 3aHATHH 1 Gam;
~ KOHTPOIIb NOATOTOBIEHHOCTH K IPAKTHYECKHM 3aHATHAM (HalHuue
— KoHcnekTa) 16amr;
-TECTHPOBaHHKE I10 TEME pa3jiela JUCIMUILIAHEI
3a KaXK/Iblil IIpaBHIIBHEIH OTBET HAYHCIISeTCs 0,2 6amna.
3a KaxJ0e paKTHYeCcKoe 3aHsATHE CTYACHT JOJDKEH MOYYHTh 5 6aJyIoB
Texymmit koHTPONE CamMocTOSTENBHO paboTsI:
~ B YCTaHOBIICHHBIC CPOKH CTYJEHT NpPEACTaBIsLeT TPH JOMALIHKMX 3aaHAS
(B K&)XIOM 110 1eCATh UHIMBUTyalIbHBIX 3a/1a4)
3a KaXKTy10 IIPaBUIIBHO PEMIEHHYO 3amady Hayucnsercs 1,0 6amr.
3a Kax/10e IPaBHIILHO BBINOJIHEHHOE JOMAILHES 3alaHue Hayucisercs 10
6ayoB.
HWroropas onenka o guciuinge dopmupyetcs cornacuo OaJIbHO-PEMTHHTOBOIH
CHCTEME OLICHHBAHHUS Pe3yJIbTAaTOB 0OYYEHHSI.
Bce Buze1 pabot onenuBarotes B Ganax, 3ateM 6aTs 3a BECh CEMECTp
CYMMHPYIOTCS.
Best nucuunivza onenusaercs 8 100 OayIoB.
N3 Hux:
-3a4€T 10 NPaKTUYECKUM 3aHATUIM -30aU10B
-3a4€T IOMAIIHUX CaMOCTOSTENbHBIX paboT -706a110B.
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K sk3ameny nomyckarorcs CTyAeHTHI, HabpaBmre 60 6GamIoB Mo pe3ynbpTaTtam
3a4€TOB II0 IPAaKTHYECKHM 3aHATHSIM H IOMALIHAM 3aJaHHSIM

9.2. KouTtpoabHbie BONPOCBI H 3a1aHHMsl [ NpoBedeHHs Bxognoro
KOHTPOJIs, TEKYLero KOHTPOJISI YCIeBaeMOCTH H NPOMEKYTOYHOH aTTecTAlHH
N0 HTOraM OCBOEHHS AHCLHHIIHHbI

IIpuMepHEIi TepedeHs KOHTPOIBHEIX BOIIPOCOB [UIsl NPOBEAEHHS BXOJHOIO U
TEKYILIEro KOHTPOJIS YCIIEBa€MOCTH IPHBEAEHbI HIKE.

TunoBoii BapuanT Tecra:

HEPUOJIMYECKASI CHCTEMA XUMUYECKIIX 9JIEMEHTOB

A l b | B | i
1. Oka-cunmnuymM, cymecTBoBanue KoToporo npexckasan JI.1. Mennenees, sto:
raJutui | repMaHui l CKaHui l HHIUH

2. B MasbIX mepHojax MepHORHYECKOH CHCTEMbBI MOKET COAEPIKAThCA CIEAyIoIIee
KOJIMYECTBO DJIEMEHTOB:

1 | 8 | 28 | 24
3. BepTI/IKaJILHHﬁ PAA 9JIEMEHTOB C OJHOTUITHBIM CTPOCHUEM HA3BIBAETCH:
nepuon riiaBHas rpymnma l'IOﬁO‘IHaSI
noarpyIimna IoArpymnmna

4. B 60mbIIMX eproAax NepHOAHIECKOH CHCTEMBI MOKET COIEPIKaThCS ClleyIolIee
KOJIMYECTBO 3JIEMEHTOB:

24 | 18 ] 32 | 183224
5. Ykaxwure ansa-yacTuiy:
He | He 2+ | & | hv
6. bera-yactuna — sro:
¢doToH l PO reus | 3JIEKTPOH | TIO3UTPOH

7. B MarautHOM II0OJIE HE OTKIIOHAETCH CJIC,I[}’IOIIII/Iﬁ THII HOHHU3UPYIOLIETO
H3JTY4YCHUS:

anbda l Oeta | ramma | Bce TpH
8. DJIeMEeHTHI IIepBOii IPYIIIIEI IIABHOM NOATPYNIBI HOCAT Ha3BaHUE:
LIEJIOYHEIE II€JIOYHO-3eMeJIbHbIE XaJIbKOT'€HBI raJIOreHsbl

9. DeMeHTHI BTOpO# IPyNITH [IaBHOM NOJTrPYNIEI HOCSAT Ha3BaHUE:
IIE€TIOYHEIE LIEJIOYHO-3eMeJIbHbIE XaJIbKOT'€HBI raJoreHsbl

10. SnemMeHTEI cebMOIA MPYIIIBI IIaBHOM MO YIIIEI HOCAT Ha3BaHHeE:
LIEJIOYHEIE IIEJIOYHO-3eMeJIbHbIe XaJIbKOTEHBI raJIOreHsl

11. DnieMeHTHI IecTOl Py rIaBHOM IIOATPYIIIBI HOCAT Ha3BaHUE:
LIEJI0YHEIE LIEJIOYHO-3E€MEJIbHBIE XaJIbKOT€HBI raJloreHbl

12. braroposiHkle (MHEPTHEIE) ra3bl HAXOMSTCS B IABHOMN NIOATPYIIIE IPYIIIEI:
\ | VI VIII | VII
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13. JlanTaHOM OBl B aKTUHOMIBI OTHOCSITCS K:

S-3JIeMeHTaM | p-37€eMeHTaM l d-anemenTam | f-onemenTam

14. Ywucno OHEPreTU4YECKHUX CJIO€B U YHUCIIO SJIEKTPOHOB BO BHEIIHEM
SHEPr€TUYECKOM CJIO€ aTOMOB MBIIILSIKA PaBHEI COOTBETCTBEHHO:

4u6 ] 2u5 l 3u7 T

15. Xumuyeckue snemMeHTHI pacrionokeHs! B TIOpsIZIKE BO3pAacTaHUs MX aTOMHOI'O
aauyca B psaty:

Be,B,C,N O, S, Se, Te Rb, K, Na, Li P, Mg, Ai, Si

KoHTposbHbIe Bonpock! aas Texymero KOHTPOJIs1 (TECTHPOBaHHS)

OKBHBAJIEHT. 3akoH SKBHBAJICHTOB.

OT Yero 3aBHCHT 3KBUBAJIEHT XHMHUYECKHX 3IEMEHTOR
L a) OT BaJICHTHOCTH 3JIeMEHTa 0) Bcerna sABISETCS MOCTOSHHOM
BEJIMYUHOM

Kaxas ¢opmyna npaBuisHO BEIpaaeT 3aK0H SKBHBATCHTOB
a) m;/my=M>5,/M>, | 6) m; M3,=m,"M>, I B) m/V=M>5/V5> l r) m-V=M>5-V»

@ochop obpasyer aBa pazIHYHBIX MO COCTaBy XJIOpUZA. DKBHBAJIEHT KAaKOro
3. | aMeMeHTa COXPAHAETCs B 3THX COEMHEHHAX IOCTOSHHO

a) xJopa | 6) pochopa

Bribepute mnpaBHiIbHBIE 3HAYEHHS SKBUBAICHTHBIX 00BEMOB KHCJIOpOa M

4 | Bozopona (n.y.)

" 1a)11,202u224H, 6)11,20,u11,2 |B)5,6 O, m 22,4 r)22,40,u
JI/MOJIb H, n/mons H2 n/monp 11,2 H2 n/monb

OKBHBaJIeHTHasi Macca MeTajlia paBHa 12 r/mMonb. YeMy paBHa SKBHBaJeHTHAs
Macca ero oKcuaa

a) 24 r/mons 0) Henb3s B) 22 r/mMoIb 20 r/mMonb
OIIpENIETUTH

OKBHBaJIeHTHAs Macca MeTauia B 2 pasa Oonble, YeM SKBHBaJeHTHas Macca
6. | xucnopoza. Bo ckombko pas Macca okcrza 6oMbIe Macchl MeTaa
a) B 1,5 pasa I 6)B2,5 pasa | B)B2paza | r) B 3 pasa

Cepa obpasyer xsopus S,Cl,, SCI, sxBuBanenTHas Macca cepel B SCI, paBHa
7. | 16 r/monb. KakoBa skBHBaNeHTHas Macca cepsl B xsopune S,CI,

a) 8 r/mons | 6) 16 r/mons | B) 18 r/monb | r) 32 r/™Mmons
2 On1HaKOB JIM S5KBHBAIEHT XPOMA B COETMHEHUSIX CrCI; u Cr(SOy);
) a) na | 0) Het
9 OnuHakoBa 1M SKBHBaJIeHTHAs Macca B coenuHensixFeCl; u FeCl,
) a) na | 6) HeT

CKoNBKO 3KBHBaJIEHTOB OpTOHOCHOPHOI KHCIOTBI CONEPIKUTCS B ONHONH ee
10. | MonsipHO#t Macce

a) ogHa I 0) nBe l B) TpH l I') 9eThIpe

1 Ilpu B3aumone#icTBUH OpTOGOCHOPHOH KHCIOTEI CO IIeJI0YBI0 00pa3oBasiach
" | conp Na,HPO,. Haiitu mis storo Cllydasi 3HaY€HUE€ SKBUBAJIEHTHON MAaCCHI
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OpTOYOCHOpPHOIM KHCIOTEI
a) 32,6 r/mons | 6)36,6 /Mo | 49 r/moms | 98 r/moms

12.

Mene obpasyer nBa okcuma. Ha ONPEICICHHOE KOIMYECTBO MeAH MpH
00pa3oBaHMM NEPBOrO OKCHAA IOLLIO BIBOE GOJBIIE KHCIIOpOJa, YeM IpH
obpasoBanui Broporo. Kakoe oTHOMeHHe BAJICHTHOCTH MEIU B IEPBOM
OKCHIE K €€ BaJICHTHOCTH BO BTOPOM.

a) 2:1 ] 6) 1:2 l B) 1:1 l r)2:2

13.

CepHast u oprodocOpHBIE KHCIOTH HMEIOT OZIMHAKOBYIO MOJIAPHYIO Maccy.
KakoBo oTHoweHne Mace 3THX KHCITOT NOWIENNX Ha HENTpaIU3aIMIO OHOrO
M TOro K€ KOJIMYECTBA INEJIOYH, €CIH 06pa30BaHCh CyITbQUT HATpUs U
AMTUApoopTOdochaT HATpHs

a) 98:98 | 6) 49:49 | B)98:49 [ 1)49:.98
14 YeMmy paBHa 9KBHBaJIeHTHAs Macca cynedara Hatpus Na,SO,
' a) 142 r/mons l 6)46 r/Mons | B) 71 r/momb | 1) 57 v/mons

15.

CKOJIBKO JKBHUBAJIEHTHBIX Macc MeTauia COIEPXHUTCA B MOJIAPHBIX Maccax
CyNb(ATOB AIOMUHHKS, XPOMa, JKele3a AI(SOy)3, CrSOy, F ez(SO4)3
a) 3:3:3 | 6) 2:2:2 | B)6:6:6 | 1)888

£ 00 =UGh. Uiy b L B

KonTtposbHbie Bonpocsl (mpomexyTounas arrecranus)
KontponsHsie Bonpocs! m1s sx3amena (omuH U3 BapHaHTOB)

Pa3mMepsr aTromoB.

AOCOJIIOTHBIE M OTHOCHTENEHBIE ATOMHBIE MACCEL
Mounexyner. Xumudeckue popmysi.

ITpocTsle u clOXHBIE BeIecTBa.

Annorpornus.

XHUMHUYECKHE COEIUHEHHUS U CMECH.

BanentHocTs 351eMeHTOB.

I'paduyeckue Gpopmyns BemecTs.

Mons. Monsipras macca.

10.3akon ABorazpo.

11. 3aKoH coXpaHeHHs: MacChl BELIECTB.

12.Knaccubukanus HEOpraHU4YeCKUX BEILECTB.

13.Cocras, HoMeHK1aTypa U rpaduyeckue bopMyIIBI OKCHIOB.
14.CocraB, HOMeHKIaTypa 1 rpaduyeckre GopMyIIBI OCHOBAHHIA.
15.Cocras, HoMeHK1aTypa U rpaduyeckue (GopMyITBl KHCTIOT.
16.Cocras, HoMeHKIaTypa U rpadudeckue (bopMyIIBI Coei.
17.Ilepuonudeckuii 3aKkoH.

18.HCI,

19.Ctpoenue aToma.

20.Ctpoenmue 311eKTpOHHOI 060I0YKH aTOMa.

21.KBaHTOBEIE YHCIA.
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22 Ilpunimn Iaymnmy.

23.T1paBuno KneukoBckoro.

24. IpaBuno XyHpa.

25.Tunbl XUMAYECKHX CBS3EH.
26.KoBanenTHas cBs3b.

27.MoHHas CBS3b.

28.Mertaiutnueckasi CBS3b.

29.BonoponHas cBs3b.

30.CreneHu OKHCIEHHS 3IEMEHTOB.
31.T'ubpunusauus opburaneii.
32.Knaccudukanus XuMudeckux peaKIuii.
33.0BP.

34.BaxxHelIl1e OKUCITHTENH U BOCCTAHOBHTEIH.
35.TennoBele 3¢ dekTr! peakiii.

36.3akoH I'ecca.

37.Ok30TepMudecKre U SHAOTEPMUIECKHE peaKkIuH.
38.CKOpOCTh XUMHYECKHX peaKiyii.
39.HeobpatuMsie u o6paTuMsie peaKiuu.
40.XuMHYecKoe paBHOBECHE.
41.MexMorneKyspHble B3aHMOIEHCTBHS.
42.PacTBOpEI.

43.ITponecc pacTBopeHHs.
44.PacTBOPUMOCTH BEILECTB.
45.KonuyecTBeHHas XapakTepUcTHKA PacTBOpOB.
46. DneKTpoNUTHYECKas TUCCOLMALIHSL.
47.CTeneHb U KOHCTaHTa JUCCOLUALIHH.
48.lucconmanys KMCIorT.
49.lucconmanysi OCHOBaHHil.
50.Iucconmanus comneii.

51. duccoumanus BombL.

52.BoaoponHsIil moKa3arelis.

53. lucconuanyis aMpOTEpHBIX OCHOBAHMIL.

54.Peakiiuu 06MeHa B BOIHBIX pacTBOpax 3JIEKTPOJIHUTOB.

55.MoHHOe npou3BeieHre BOJIbI.
56.I'unponus conei.

57./lucnepcHsle CUCTEMEL.
58.Komnouassie pacTBopsr.
59.OHTanenus.

60.130TOmnEI.

61.CKOPOCTE FOMOIEHHBIX peaKLHii.
62.CKOpPOCTh IreTepOreHHBIX peaKiyii.
63.OHeprus HoHU3aIUH.
64.CpoJICTBO K 31IEKTPOHY.
65.01eKTPOOTpHLIATENEHOCTS.
66.N1eKTPOXHUMUYECKHIA Psig HanpsDKEeHUH MeTalIoB.
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67.061mast XxapaKTepHCTHKA MeTaLIoB,

68. O61mas XapaKTepHCTHKA HeMeTaILIoB,

69.)KéctkocTs BogpL.

70.Croco6s! ycTpaHeHHs KECTKOCTH.
71.29nexTponus.

72.VIoHHBIe ypaBHEHHUS peaKiuii.
73.CnenctBus u3 3axona [ecc.
74.KoHcTaHTa CKOPOCTH.
75.Ctenens qucconnanuy.
76.Koppo3us MeTanios u CIiaBos.
77.XuMHYecKask KOppO3Hs.
78.OmeKTpoXHMHYecKas KOPPO3HS.
79.3ammra OT KOppO3uH.
80.XuMuveckoe paBHOBecCHeE.
81.IIpunuun Jle-Illarense.
82.IIpaBuno Baut-Tododa.

83.DaKTOpkI BIMAIOLIHE Ha CKOPOCTB peakIIHii.
84.TIpU3HaKu XUMHYECKHX peaKIuii.
85.Ilpu3Hakyu HeOGPaTHMOCTH.

86.Cpensl BOTHBIX PacTBOpOB.

87.Peakuuu o6MeHa B BOIHBIX pacTBopax.
88.VIoHHBIE peakuyy U ypaBHEHHUS.

89.Crenens ruaponusa.

90.Ctynenuarsrit TUAPOJIH3.

9.3 Tembl KypcoBbIX paGoT (mpoexToB) mo AMcHUIIKHe.

B y4e6noM mane pedeparos u KYPCOBBIX paboT He Ipe/yCMOTPEHO.

9.5 Onucanue nokasareJjied H KPpHTepHeB OLEeHHBaHHUS KOMIIeTEeHUUHH Ha

PA3JIHYHBIX 3Tanax HX d)opmuponamm, ONMHCaHHE INKAJI OlleCHUBAHUSA

Kputepuu ouennpanus

Ilokazarenu OLICHUBAaHUA

Onucanue mKais

KOMIIEeTeHIIAH KOMIIETEeHIIUH OLICHUBaHUs

1. Cnoco6HOCTS K 3HaeT npupomy ITpoBepka 35anwmit

ITO3HABaTEeJILHOMN OCHOBHBIX XUMHUYECKHX | TEOPETHYECKOrO

NEeATENbHOCTH SIBJICHUH, IPUYHHBI UX Marepuana:
BO3HUKHOBEHUS U

3HaTk: B3aHMMOCBSI3U. 3HaeT 2 bamna

- OCHOBHBIE TIOHATHS U 3aKOHBI XUMHH U - UIMEET KOHCIIEKT 110 TeMe

3aKOHBl XHMHU; MaTeMaTHYECKUE MOJIENIH | TEOPETHIECKOro

- METOJIBI OMHCBHIBAIOIIHE 3TU Marepuaa;

T€OPETUYECKOIO U SIBJIEHUS. 3HaeT - IPY U3YYEHUU

9KCIIEPUMEHTAILHOTO MATEMATHECKHE METOMIbI | TEOPETHYECKOIO MaTepraa
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HCCJIE1IOBaHUS B XHUMHUHU,

YMeTs:

- HCIIOJIb30BAaTh
XHMUYECKHE 3aKOHEI [IPH
aHAJIM3€ U pellleHuN
npobiem
IpoeCCHOHANBHOMN
JIeSTeIbHOCTH;

- MIOJIB30BAThCS
HU3MEPUTETbHBIMU
npubopamu;

Bnaners:

- TEOPETHYECKHMHU
3HaHHUAMH 110 OCHOBHBIM
paszienaM XUMMHH;

- METOJIJaMH IIPOBEICHHUS
(usnyeckux usmepenui,
METO/IaMH OLIEHKH
IIOTpeIIHOCTEN Npu
MIPOBEICHUH
XHMHUYECKOTO
9KCIIEPUMEHTa

- HaBBIKAMU paboTHl C
HayYHOM M CIIPaBOYHOIM
JIUTEPaTypOi.

pelIeHus 3aay,
BO3HHUKAIOIIHX B
Imporecce
IpoeCCHOHAIBHOM
NEATEIbHOCTH.
Ipencrasnser cBa3s
XUMHH C IpYTUMHU
HayKaMH U pPOJIb
XUMUYECKHX
3aKOHOMEPHOCTEIA.

Hcnonesyer JUISt
OIMCaHHs SIBJICHHUI
U3BECTHHIE XHMHYECKHE
MOJEITH. ITpumenser
3HAaHHA O XHMHUYECKHX
CBOMCTBaX OOBEKTOB H
SIBJICHHH B IIPaKTUYECKOIL
JEeSITETbHOCTH. Ymeer
IIPOBOJHUTH 7}
IJIaHUPOBATH
XUMUYECKHI
3KCIEPHUMEHT.  Moxer
IIPOaHaJIU3HPOBATh
pe3yJbTaThl
9KCIIEPUMEHTA M CHEeNaTh
BBIBOJIBI. IIpoBoaut
CTaTHCTUYECKYIO
00paboTKy pe3synbTaTos
9KCIIEpUMEHTA.

Brnageer HaBBIKAMU
OIIHCaHUs OCHOBHBIX
XUMHUYECKUX SBJIECHUH H

HaBbIKaMHU pelleHus | (CUCTeMBI ypaBHEHHi),
THIOBBIX ~ XMMHYECKHX | OTOOpaXKaroLuii qaHHbIH
3azay. Brnapeer | xummudeckuii nponecc;
HaBBIKaMHU SKCILTyaTalMy | - peIlIaeT ypaBHEHHE B
pudopoB U | OOIIEeM BHJIE U HAXOIUT
0bopynoBaHusi. IIPaBUJIBHOE YHCIIEHHOE
CdopmMupoBaHbl HaBBIKH | 3HAYEHHE HCKOMOIH
06paboTku U | BEINYUHEI B
HUHTEpIIpeTaluy COOTBETCTBYIOIUX

IIOJIB3YETCS pa3InYHO
CIIPaBOYHOH, y4eOHOM 1
Hay4YHOM JIMTepaTypoif;

- BIIaJieeT
CHCTEeMaTU3UPOBAHHEIMH,
[IyOOKMMH | TIOJTHBIMH
3HaHMSMH I10 TeMe
T€OPETUYECKOIO
Marepuaa.

1 6amn

- HMEET KOHCIEKT 110 TeMe
T€OPETUYECKOTO
MaTepuana;

- TP U3Y4YEeHUH MaTepuaa
IIOJIb3yeTCs
PEKOMEHI0BaHHOM’
CIIPAaBOYHOM M y4eOHOM
JUTEpaTypoi;

- ODHEHTHPYETCS B
OCHOBHBIX acleKTax
3aJJaHHOT'O TEOPETHYECKOTO
Marepuaia.

IpoBepka pemmenus 3anaq
ZUIS CaMOCTOSTEIbHOM
paboThI:

1 6amn

- OmpelelsieT BCe 3aKOHBI
XUMHH, KOTOPBIM
NOAYHUHAETCS XUMHYECKUIA
rporecc,
paccMaTpUBaeMEIil B
YCJIOBHHY 3a/1a4u;

- JIeaeT BBIBOJ| YpaBHEHHUS
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PE3YJIbTaTOB U3MepeHHUi.

Cnocoben TIOJIB3YSCh
Hay4yHOH M CIpaBoyHOI
JIHTEPaTYypOd  OCBOHUTH

HOBBIC 3HaHHUS.

Cnoco6HocTs K
abcTpakTHOMY 1
KPHUTHYECKOMY
MBILLIEHHUIO,
HCCJIeI0BaHHUIO
OKpYJXaroIIEeN Cpeasl s
BEISIBIIEHHS €€
BO3MOXXHOCTEH U
pecypcos,
CIOCOOHOCTBIO K
MIPHHSATHIO
HECTaHIapTHBIX
PELICHHI U pa3pelIeHHIo
NPOOJIEMHBIX CHTYaIHiA

3HaTh:

- METOJEI
TEOPETHYECKOIO U
SKCIIEPUMEHTAIBHOTO
HCCIIeIOBaHUS B XUMHH,
- OCHOBHEIE
MaTeMaTHYeCKHUE METOIBI
pelneHus
NpodeCCHOHANBHBIX
3ajav.

VYMerts:

- HCIIOJIB30BaTh
XUMHUYECKHE 3aKOHBI IPH
aHAJIM3€ U PEeIEeHHH
poGiem
npodeccHoHaIBHOI
NeSATENbHOCTH,

- IPUMEHSTH
MaTeMaTU4YeCKHe METO Ik
IIPYU PEIIEHUH THIIOBBIX
IpOQeCcCHOHATBHBIX
3ajay.

3HaeT OCHOBHEIE
XMMHYECKHE 3aKOHBI,
JeXalll¥e B OCHOBe
COBPEMEHHOU TEXHUKH U
TE€XHOJIOTHH. 3HaeT
husudeckue npuGops! u
METOBI U3MEPEHHS
GusHYeckux BenuuuH.
3HaeT OCHOBHI TeopHu
IIOIPEIIHOCTEH.

Moxer cnenarts
KOPPEKTHYIO IOCTAHOBKY
XHMHUYECKOH 3a1auu,
CBSI3aHHOM C M3y4aeMbIM
sBneHueM IIpupossr.
CrnocoGen nposectu
aHaJIU3 3a/1a9u
UCIIONIB3Ys 3aKOHBI
XHMHUH. YMeeT
IIOCPEICTBOM
MaTeMaTHYEeCKHUX
BBIYUCIIEHHUH U
3KCIIEpUMEHTAILHBIX
HaOJIIOIeHMii BBISBIISATE
CBSI3U MEXIY
XUMHYECKUMHU
SIBICHUSIMU U BBITIOJIHSTE
KOJIMYECTBEHHBIE OLIEHKH
bu3myeckux
IapaMeTpoB,
XapaKTEePHU3YIOIIUX
HCClIelyeMBI€e SIBJICHHS.
YMeer HactpauBats
H3MEpHTENIbHBIE
npubopsl. CriocoGen
BBIIBUHYTH HAyYHO
000CHOBaHHYIO THIIOTe3y

€AUHUIIax H3MEpeHUs.

3awura 1aboparopHoii
paboThr:

3 6amna

- XOPOLIO 3HAaeT TEOPHIO
XHMHUYECKOTO SBJIEHHUS,
paccMaTpuBaeMoro B
nabopaTopHoii paboTe;
- IPaBHJIHO COOUpaeT
SKCIIEPHUMEHTAIbHYIO
YCTaHOBKY U TIPOBOUT
HU3MepeHue Gpu3ugecKkoii
BEJINYHHEI;

- 3HAeT CTaTHCTHYECKHE
MeTOo/16l 00paboTKH
PE€3YIBTaTOB U3MEPEHHUS U
HaXOIMT IOTPEIIHOCTE
HU3MEpEHHS.

2 6amna

- HE B IIOJTHOM Mepe 3HaeT u
IIOHUMAET TEOPHIO
XHMHYECKOrO SIBIICHUS,
paccMaTpuBaeMoro B
nabopaTopHoii paborte;

- IPaBUJIBHO coOupaeT
9KCIIEPUMEHTAIBHYIO
YCTaHOBKY M IIPOBOIUT
HU3MepeHue QU3nIecKoit
BEJINYMHEL;

- HAXOZTUT MOTPEIIHOCTE
HU3MEpEeHHs.

PaGora Ha npakTHyecknx
3aHATHAX:

1 Gamn

- IPUHUMAET aKTUBHOE
y4JacTue B Ipolecce
aHaJIM3a U pelleHus
¢usmyeckux 3anay;

- CaMOCTOSITEIEHO pelaer
3a/1a4H.
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- BBIZIBUI'aTh HAYYHO
000CHOBaHHEIE
THIIOTE3BI.

Bnaners:

- METOIaMH [IOCTPOEHUS
MaTeMaTH4eCKOi MOJeNn
THIIOBBIX

PO eCCHOHATBHBIX
3a/1a4 U COZepIKaTeIbHO
HHTEpIIpeTaluU
IIOJTyYE€HHBIX
pe3yJIbTaToB;

- METOIaMH NIPOBEECHHUS
(usnyeckux usmepeHuii,
METOJaMHU KOPPEKTHOM
OLICHKH ITOIPELIHOCTEN
IIPH IIPOBEIEHUH
¢uznyeckoro
9KCIIEPHUMEHTA.

O CYTH XMMHYECKOIro
SABIJICHUS.

Bnapeer
MaTeMaTHYEeCKHUMHU
MEeTOoAaMH OIHUCAaHHUS

XUMHYECKUX  SIBJICHHUIL.
HaBeikamy amamuza u

peleHus TUITOBBIX
XHMHUYECKUX 3azay.
OKcCIuTyaranuu

npubopos 7§
obopyroBaHusI.
Metonamu u HaBeiKamMu
CTaTHCTUYECKOM

00paboTKH pe3ynbTaToB
HU3MEPEHHIA.

IK3ameH (3a4er):

10 6am0B:

— JlaeT
TIONHBIH OTBET Ha Bompoc,
HET HeoOXOOUMOCTH B
JIOTIOJTHUTEILHBIX
(HaBomsAIIMX BOIIpOCax);

- uMeeT
CHCTEMaTH3UPOBaHHBIE,
rirybokue U TOJHBIE
3HaHUA IO BCEM pasjieiaMm
y4eOHOH mporpammer, a
TaKkXX€ IO  OCHOBHBIM
BOIIPOCaM, BBIXOISIIMM 3a
€e MpeJensl;

HCIIOJIB3YeT Hay4YHYIO
(TexHHUYECKYIO)
TEPMHHOIIOTHIO (B TOM
YHCIIE HAa HHOCTPaHHOM
A3BIKE), CTHJIUCTHYECKH
IrPaMOTHO, JIOTHYECKH
IIPaBUIIBHO u3jaraer
OTBETHI Ha BOIPOCHI;

- Oe3ynpeuno
BIIaJICeT HHCTpPYMEHTapHeM
y4eOHOi1 JMUCLUTUTHHEL,
YMEET ero 3¢deKkTuBHO
HCIIOJIB30BaTh B
IIOCTAHOBKE M  pelIeHHH
HayYHBIX U
NPO(EeCCHOHATBHEIX 3a/1ay;
- BJIaJieeT
CIIOCOOHOCTBIO
CaMOCTOSITENILHO 7§
TBOPYECKH pemiarts
CIIOXXHBIE  TIpoOJIeMBI B
HECTaHIapTHOM CUTYaI[UH.

9 6as10B:

- JaeT
TIOJIHBIM OTBET Ha BOIIpOC,
€IMHUYHbIE HaBOJISIIAE
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BOIIPOCHI;
- uMeer

CHCTeMaTHU3UPOBaHHEIe,

rirybokue U IIOJTHBIE
3HaHMS 10 BCEM pasjeniam
y4eOHO# nporpaMMmsr;

- HCIIONIB3YET
Hay4dHYI0  (TE€XHHYECKyI0)
TEPMHHOJIOTHIO (B TOM
YUCTI€ Ha HHOCTPaHHOM

A3BIKe), CTHIIMCTHYECKH
rpaMOTHO, JIOTUYECKH
IIPaBUIIBHO U3laraeT
OTBETHI Ha BOIIPOCHL;

- BIIaJIeET
HHCTpyMEHTapHeM
y4eOHOI JHCIUTUIHHEI,
YMeeT ero 3¢deKTUBHO
HCIIOJIB30BAaTh B
TIOCTAaHOBKE U  pelleHUH
HayYHBIX U

npoq)eccnonanbnmx 3aaay.

8 6a/10B:

- JaeT
XOpOLIHil OTBET, OTBETOM
AOCTaTOYHO OXBAaYE€HBI BCE
pasaens BOIpoOCa,
€IMHUYHEIE HaBOASIIHE
BOIIPOCEI;

- UMeeT
CHCTeMaTH3UPOBaHHEIE,
riry0okue U IIOJTHBIE
3HAHHS 1o BCEM
TIOCTaBJICHHBIM BOIIPOCaM B
o0beme y4eOHoM
IIPOrPaMMBIL;

- UCTIONB3yeT
Hay4yHyl0  (TE€XHHYECKYIO)
TEPMHUHOJIOTHIO,
CTHUIIUCTHYECKH TPaMOTHO,
JIOTUYECKH IIPaBHJILHO
U3]laraeT  OTBETHI Ha
BOIIPOCBI, yME€ET JdelaTh
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000CHOBaHHEBIE BBIBOJIBI;

- BJIaJieeT
UHCTPYMEHTapHeM
y4eOHOMi JAUCLUILTAHEL,

YMEET €ro HCIOJb30BaTh B
NOCTAaHOBKE W  peIleHUH
HaYYHBIX 7
NPO(ECCHOHANBHBIX 3a/1ay.

7 6amn0B:

- Jaet
XOpOLIHH OTBeT
(mocrarounoe 3HaHUE
Marepuana), HO

TPeOOBANKCE  HaBOAAIIHE
BOIIPOCHI;

- UMeeT
CHCTEeMaTH3UPOBaHHEIE,
rirybokue U IIOJTHBIE
3HaHMA 0 BCEM pasjeniam
y4eOHO#t mporpaMMmsr;

- BIIAJIEET
HHCTpYMEHTapreM
y4eOHo JUCLUTUTHHEL,

YMEET €ro HCHoJb30BaTh B
NIOCTAaHOBKE H  peIleHHH
Hay4YHBIX %}
NPO(eCCHOHANBHBIX 3a/1ay.

6 6an10B:

= Jaer
YAOBIETBOPHUTEILHBIH
OTBET, CTYJIEHT IOCTATOYHO
OpPHEHTHpYeTCs B
OCHOBHBIX acrnekTax
BOIIpOCa;

o HMeeT
JOCTaTOYHO  TOJHBIE M
CHCTEeMaTHU3UPOBaHHbIE

3HaHHUs B 00BeMe y4yeGHOI
IIPOrpPaMMEIL;

- BIIAJIEET
UHCTpyMEHTapHeM
y4eOHoM JUCLUTUTHHEL,
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YMEET €ro HCIOJIb30BaTh B
PelIeHHH  y4eOHBIX u
NpOECCHOHANBHBIX 3a/1aY.

S 6amnos:

- JaeT
YZAOBJIETBOPHTEbHBIIH
OTBET, UMEET JTOCTATOYHBIE
3HaHUS B 00beMe yueGHOIM
IIPOrpaMMBEl,
OPHEHTHPOBaHHbBIE Ha
BOCIIPOU3BEIEHHE;

= crocoben
IIPUMEHSTh TUIIOBEIE
pelIeHus B paMKkax
y4eOHOH MporpaMMmei.

0 6an10B, He3a4YTeHO:

- HeT
YZAOBJIIETBOPHTEILHOIO
OTBETa Ha BONPOC, MHOIO
HaBOJSIIHMX BOIIPOCOB,
OTCYTCTBHE OTBETOB IIO
OCHOBHBIM  IIOJIOXKEHHSIM
BOIIpOCa, HE3HaHHE
JIEKIHOHHOTO MaTepHaa;

- UMeeT
HEZI0OCTaTOYHO IIOJIHBIH
00beM 3HaHMIl B pamkax
obpa3oBarensHOro
CTaHJapTa;

- cinabo
BIIaJICET HHCTpPYMEHTapHeM
y4eOHOMi JUCHHIUIUHBI
HEKOMIIETEHTHOCTh B
pelIeHnH CTaHapTHBIX
(THIIOBBIX) 3a1ay.

10. MeTonnqecKne P€KOMeHaauuu mo OpraHu3anuu H3Y4YeHHus
AUCHHIIVIHHBI

CrynenTsl nepen Hayamom H3y9E€HHS TUCUUITHHBL JOJDKHBI GBITh 03HAKOMJIEHE]
C OaTbHO-peHTHHTOBOIH KapToii.
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Ilpn wmsyvenun xypca Heo6xommmo JOOHUTBCS IONHOTO W CO3HATENBHOIO
YCBO€HHUS TEOPETHYECKHUX OCHOB XHUMUH.

Ilpuctynas k wsywenmio kaxmoro Hosoro paszena Kypca, mpexzae Bcero
CICIYCT O3HAKOMHTBCS C COAEPKAHHEM TeMBI IO IIpOrpaMMe M METOIUYECKHM
YKa3aHUSM, Y yCHUTb O0BEM TEMBI U MOC/IEA0BATEIEHOCTE paccMaTpuBaeMBIX B Heil
BOIIPOCOB.

Ilpu pabote Han KHuroit CTYyN€HTY HEOOXOAUMO BBINENSTH B TEKCTe IJIaBHOE,
pasbupatscs. IIpy YTeHMHM KHHMM BHEMATeIbHO paccMaTpUBaTh UMEIOLIHUICS B Heil
HJLTIOCTPAaTUBHBINA MaTepHall.

3aKOHYMB H3ydYeHHe TeMbI, IPeke Yem TIEPEXONIUTE K CIEAYIOIIEH, cexyer
OTBETUTL Ha BONPOCHI H TECTHl IO JaHHOH TeMe, IIOMELIEHHbIE B KOHIlE H
TpeAHasHaqYeHHbIE /11 CAaMONIPOBEPKH IPUOGPETEHHBIX 3HAHMIL,

B ciy4ae xakux-n1u6o 3atpyanenmuii B CaMOCTOSITEIbHOM paboTe CTyneHT Bceraa
MOXET 0OpaTHThCS 32 KOHCYIBTAIHEH K IIpenoaaBaTeo.
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Pabouas nporpamma aucrmmmms: COCTaBIIeHA B COOTBETCTBHH C TPeGOBAHUSIMHE
@I'OC BIIO no Hanpasnenuo noxrotosku 25.03.04 Dkcryatanus a3pOIIOPTOB U
obecrneuenue moseron BO3YIIHBIX CYIOB.

Paccmotpena u YTBEPIK/ICHA Ha 3acelanuu Kadeaps: Ne 5 «Duzuxn U XUMHH»
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