[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
®UO: Monos AHatoaui H1konaesuy

Nonocrs: PEAEPAJIBHOE ATEHTCTBO JKEJIE3HOTOPOXKHOIO TPAHCIIOPTA
HQEWE%O&FﬁqygAﬁ%]}%@HHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICILIEI'O OBPA3OBAHUA

VHK(HRHB@.&MW FOCYI[APCTBEHHI)Iﬁ YHUBEPCUTET IYTEN COOBHEHM S
1e0c38dccOaee73ceele5c09c¢1d5873fc7497bc8

XumMus

paboyas rmporpaMmma JUCIUTUIMHBI (MOTYJIs)

Creransaocts 23.05.04 DxcrutyaTanust skeNe3HbIX J0por
HampagnenHocTs (poduiib) MarucTpaibHbBI TPAHCIOPT

Kpanugukanus HHKeHep nyTeil coo01eHust
®opma o0yueHus 3a09Has
OO0mast Tpy10eMKOCTb 23ET

Buibl KOHTPOJIS HA Kypcax:
3a4eThl 1

Pacnpeneneﬂne YacoB JMCHMIVIMHBI 110 KypcaM

Kypc 1
Hroro
Bun 3ansaruit viI PIT
JlaGopartopHble 4 4 4 4
IIpaxkTrueckue 4 4 4 4

Komnr. 4. Ha arrecr. 04 |04 |04 |04
Konr. 4. maarrecr.s 0,15 |0,15 |0,15 | 0,15

nepuog 2C

Hroro ayn. 8 8 8 8
KonTakthas pabora 8,55 |8,55 |8,55 |8,55
Cam. pabota 59,6 |59,6 |59,6 |59,6

Yacel Ha KOHTPOJTb 3,85 3,85 [3,85 |3,85
Hrtoro 72 72 72 72




Iporpammy cocraBuii(n):
Comosa H.B.

Pabouas IporpamMma JUCHUILUIMHBL

Xumus

paspaborana B coorBercTBHH ¢ DI'OC BO:

denepanbHBIN FOCYIAPCTBEHHBINH 00pa30BaTEeIbHBIN CTAHAAPT BBICIIETO 00pa30BaHHUS - CHICIUANUTET 10 crenuanbHocTr 23.05.03
ITomBHXHOM COCTAB *keJe3HbIX A0por (mpuka3 MunoOpHaayku Poccuu ot 27.03.2018 r. Ne 215)

COCTaBJIeHa Ha OCHOBaHUM yueOHoro mnana: 23.05.03-24-1-TICXK dn.plz.plx
CreruansHocTh CrienanbHoOcTh 23.05.04 DxcerutyaTanyst XKeJIe3HbIX 10por

HampaenenHocTs (po(huith) MaruCTpaabHbINA TPAHCTIOPT

PaGouas nporpamma onoOpeHa Ha 3aceaHuy Kadenpsl

EcrecTBeHHbBIE HAayKu

3aB. kadenpoit Bonor B.T.



1. LEJIM OCBOEHMSI TUCLUAIIINHBI (MOIY.JI5T)

1.1 HCJ'ILIO OCBOCHHS NTUCHUILIMHEBI ABJIACTCA (I)OpMI/IPOBaHI/Ie 06HI€Hp0(1)eCCI/IOHaJ'ILHI)IX KOMITIETEHIIUH 10 PCeLICHNIO HHXKCHEPHbBIX
3a71a4 B HpO(I)eCCI/IOHaHLHOﬁ ACATEIIBHOCTU C UCIIOJIb30BAHUEM METOJOB €CTCCTBCHHBIX HAYK Ha OCHOBE Pa3sBUTUA Y
o6yqafou_u/1xc>1 €CTCCTBCHHOHAYYHOI'0O MUPOBO33PCHUA; HAYTYHOT'O MBIIUICHUA; HECJIOCTHOI'O IIPEACTABICHUA O XUMUYCCKUX
3aKOHaX OKPYXKarolero Mupa B X €AIMHCTBE U B3aUMOCBS3H.

1.4 3amaun QUCHUIUIAHEL:

1.3 - [onyueHue GpyHIaMEHTAILHOTO 00pa30BaHusl, CIIOCOOCTBYIOLIETO JANbHEHIIIEMY PAa3BUTHIO IHYHOCTH;

14- I/I3yquI/Ie XUMHUYECKHX SBJICHUI 1 3aKOHOB XUMHH, I'PaHALBI UX IPUMEHUMOCTH, IPUMCHCHUEC 3aKOHOB B BOKHEHUIITHUX
MPAKTUYCCKUX NPUITOKCHUAX]

1.9- BeipaboTrka y 00y4arouxcst IpUEMOB U HABBIKOB PEIIEHHs] KOHKPETHBIX 33/1a4 U3 Pa3HbIX 00J1acTel XMMUH, TOMOTAFOIIUX UM
B JabHEHIIeM pemaTh NpoheccuoHaIbHbIE 3aJaUH;

1.4 - OznakomieHHE 00yUAONINXCS C COBPEMEHHOW Hay4HOM anmaparypoil 1 BeIpaboTKa y 00y4atoluXcst Ha4allbHbIX HaBBIKOB
IPOBEACHHS KCIIEPMMEHTANIbHBIX HCCIEJOBaHUI.

2. MECTO JUCIHUATIIMHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Iuk (pasaen) OIT: | B1.0.16

3. KOMIIETEHIIUM OBYYAIOIIET OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUIIJIMHBI (MOIYJIST)

OIIK-1 Cnocoben peuaTh HHXKCHEPHBIC 3a/la4i B HpO(bCCCHOHaHLHOfI ACATCIIBHOCTHU C MCIIOJIb30BAHNEM METO0B €CTCCTBCHHBIX HAYK,
MAaTEMaTHICCKOI'0 aHaJIn3a U MOJACIIUPOBAHU

OIIK-1.2 HpI/IMCHﬂeT OCHOBHBIC TIOHATUS U 3aKOHBI €CTECTBECHHBIX HAYK IJI PEIICHU Hpe)lMeTHO-HpO(l)I/IJ'[LHI)IX 3a1a4

OIIK-1.3 [IpumeHsieT ecTeCTBEHHOHAYYHBIE METOABI TEOPETHYECKOTO U SKCIEPHMEHTAILHOTO HCCIIEIOBAHHS 0OBEKTOB, IIPOIIECCOB,
SIBIICHUI; TIPOBOJIUT SKCIIEPUMEHTHI 110 33/IaHHOM METOIMKE U aHAIN3UPYET PE3yJIbTaThl

B pe3yabTaTte ocBOeHHs TUCHMIIUHBI (MOAYJIs) 00yJaromMiics T0KeH

3.1 3naTh:

3.1.1 ocHOBHBIE TOHATHSA U 3aKOHBI XUMHU U UX POJIb B PEHICHUU IPEAMETHO-IPOQUIBHBIX 337a4;

3.1.2 MeTO/BI TEOPETHUECKOTO 1 IKCTIEPUMEHTAIIBHOTO HCCIIEI0BAHUS XMMUYECKHX OOBEKTOB, IIPOLIECCOB U SBICHHI, METOIUKY
IIpoBeAeHUS U 00pabOTKU Pe3yIbTaTOB XUMUYECKOTO SKCIIEPUMEHTA

3.1 Ymern:

3.2.1 ucriob30BaTh OCHOBHBIE TIOHATHUS U 3aKOHBI XMMHU JUIS pELISHUS [IPeIMETHO-IPO(MIBHBIX 3a/1ay;

3.2.2 IpUMEHSTh METO/IbI TCOPETHYCCKOTO U IKCIIEPHMEHTAIBHOTO UCCIICIOBAHUS XUMHYECKHX 0OBEKTOB, POLIECCOB U SIBJICHHUIA,
HPOBOINUTH XUMHYECKHE SKCIICPIMEHTEHI 10 33IJaHHOI METONKE 1 00pabaThIBATh UX PE3yNIbTATHI

3.3 Baagern:

3.3.] HaBbIKaMu MPUMCEHEHNA OCHOBHBIX MOHSATHUNA Y 3aKOHOB XUMHUHU JIJIS PpeHICHUA Hpe,[[MeTHO-HpO(bI/IJ'ILHBIX 3aaaq;

3.3.2 naBbIKaMu MNPUMEHEHUS METOJOB TECOPETUICCKOTO U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA XUMHUYCCKUX 06’beKTOB, IMponeccoB U
ﬂBJ’[CHI/Iﬁ, HaBbIKaMH IPOBCACHUSA XUMUYCCKUX SKCIICPUMEHTOB I10 3a)1a1-u-101‘/’1 MCTOJUKEC U HaBbIKAMU O6p3.60TKI/I HUX pE3yJIbTaTOB

4. CTPYKTYPA U COAEPXKXKAHUE JUCHHUIIMHBI (MOIYJIS)

Kon HaumeHoBaHMe pa3aesioB U TeM /BU/I 3aHATHS/ Cemectp/ | YacoB | Ilpumeuanue
3aHATHS Kypc

Paznen 1. OcHOBHbIE NOHATHS U 3aKOHBI XMMHH

11 OnpeeneHue 3KBUBAJICHTA M 9KBUBAJICHTHON MacChl MeTalia 1o Bojgopoxay /J1ab/ 1 2

1.2 Pacuer MOJISIpHBIX Macc SKBUBAJICHTA ITPOCTHIX BEIIECTB M CIIOKHBIX COCMHEHHH. 1 2
3akoH skBuBanieHToB /IIp/

Pa3nen 2. OcHOBBI XMMHYeCKOIi TePMOAMHAMUKH

21 Omnpenenenue TemIoBbIX 3P PEeKToB XUMUUIECKUX peakunit /J1ad/ 1 2

2.2 Pacuer n3MeHeHHUs SHTATIBITNY, SHTPOTINH 1 SHEPTHH | HO6Ca XUMHUIECKHUX PEaKIIUiA, 1 2
HaIpaBJIEHHOCTh XMMHYECKHX Tporieccos. /IIp/

Pasznen 3. OCHOBBI XUMHYECKOH KHHETHKH

31 CkopocTb XuMUUeCKUX peakuuil. Xumuueckoe papHoBecue /Cp/ 1 4

3.2 Pacuer 3aBUCMMOCTH CKOPOCTH peakiMii OT KOHLEHTPALUI pErHpYIOIINX BEIECTB U 1 4
TeMiieparypsl. PacueT KoHCTaHTHI paBHOBecHs peakiuid. [IpuHImn cmemenus
xumudeckoro pasHoBecus Jle llarense /Cp/




Pa3znen 4. [lepnoanyeckasi CHCTeMa W CHCTeMAaTHKA 3JieMeHTOB. CTpoeHne
atoMa. OCHOBHbIE XapAKTEPHUCTHKH 3JIEMEHTOB.

41 DnexTpoHHbIe HOPMYITBI U JEKTPOHHBIE CXEMBI aTOMOB. VI3MEeHeHHE CBOWCTB 4
3JIEMEHTOB T10 NEPUOJIaM U TpynmaM cucteMbl Menneneesa /Cp/
Pa3znen 5. Xumuueckas CBsI3b M CTPOEHHE MOJIEKYJI

51 DNeKTPOHHOTOUEUHBIE H CTPYKTYPHBIE (OPMYJIBI MOJIEKYJI. JIUIMOIBHBIE MOMEHTHI 4
modekyn /Cp/
Paznen 6. PacTBopbl

6.1 OrmpenienieHUe KOHIIEHTPALUK pacTBOpa. 4
OnexrponurHyeckas aucconuanys. Peakuuu nonsoro oomena /Cp/

6.2 Pacuer TeMneparyp KUICHHS U 3aMEeP3aHUs], OCMOTHYECKOTO JIABIICHUS PACTBOPOB. 4
[TponsBeneHne pacTBOPUMOCTH U KOHCTAHTHI TUCCOLUALINH dIIEKTPOJIUTOB. Pacyer
KOHCTaHT THAPOJIM3a COJIeH U BOJOpoAHOro nokasaress /Cp/
Paznen 7. OKMCIMTEILHO-BOCCTAHOBUTEIbHbBIE MPOIECCHI

71 OKHUCIUTENTLHO-BOCCTaHOBHUTENBHBIE peakuun /Cp/ 4
Pa3znen 8. DiieKTpoOXUMHYECKHE CHCTEMBI.

8.1 T"anpBaHMYECKHE 2IIEMEHTHI 4
Onexrponus /Cp/

8.2 Pacuer 5/1c XHMUYECKHUX 1 KOHIIEHTPAI[HOHHBIX aJbBAHMIECKUX JIEMEHTOB. 3aKOHBI 4
®dapanes 1 porieccos ekTpousa /Cp/
Pa3nen 9. Koppo3ust MeTaioB

9.1 PacyeT 3aIUTHOTO IeCTBUS OKCHAHBIX IJICHOK, PacyeT KOPPO3MOHHON CTOHKOCTH 4
MmeTtasuioB /Cp/

9.2 Koppo3sus Metaiuios u 6ops0a ¢ Heit /Cp/ 3
Pa3znen 10. CamocTosiTeibHasi padoTa

10.1 TToaroroka k npakruueckum 3ansatusm /Cp/ 4

10.2 TloaroroBka k adoparopusiM padotam /Cp/ 4

10.3 BeinonHeHue KOHTPoJIbHOH padoTsl /Cp/ 8,6
Pa3nen 11. KontakTHasi padoTa Ha aTTeCTALMIO

111 Konrposnbnas pabora /KA/ 04

112 3aget /KO/ 0,25

5. OHEHOYHBIE MATEPHAJIBI

OneHouHBIE MaTepHANb] IS IPOBEACHHUS IPOMEKYTOUHOH aTTeCTalluK 00yJaroIIMXcsl IPUBEICHBI B IPUIOKEHUH K paboueil mporpamme

JUCHUILINHBIL.

®DopMBI ¥ BU/IBI TEKYILETO KOHTPOJISI IO TUCHUIUIMHE (MOAYJI0), BU/IBI 33JaHU, KPUTEPUH MX OLICHUBAHUS, pacrpe/ieieHue 0aioB 1o
BU/IaM TEKYILEro KOHTPOJIS pa3padaThiBalOTCs MPEIolaBaTeseM AUCIHILIMHBI C YYeTOM €€ Celn(UKU U JOBOJSATCS 0 CBEIACHUS

oOyuaromuxcsi Ha IepBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIECTBIISIETCS IPENoAaBaTesIeM JUCIUILIHHBI (MOLYyJIs), KaK MpaBuilo, ¢ ucnosip3oanuem DMOC
WY ITyTeM MPOBEPKH MMUCEMEHHBIX PaboT, MPEAyCMOTPEHHBIX PA0OUYUMHU MIPOTPaMMaMH AUCIUIUIIH B paMKaX KOHTaKTHOH paboThI 1
CaMOCTOSTETbHON paboThl 0Oy4arommxcs. s GUKCUpOBaHHS pe3yIbTaTOB TEKYILEro KOHTPOJIST MOXKeT ncmoiib3oBarbest IMOC.

6. YYHEBHO-METO/JUYECKOE U THOOPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAY JIST)

6.1. PekoMeHIyeMas JIuTepaTypa




6.1.1. OcHoBHas JiuTEpaTypa

ABTOpBI, COCTABUTEITH 3arnaBue H3narensc On. agpec
TBO, TOJX{
JI1.1 |H. B. Koposun OO1mas XuMus: y4eOHUK JJIs TEXH. BY30B M.: Beicm.
K., , 2005
6.1.2. lomoHATEIBHAS JIATEPATYPA
ABTOpBI, COCTaBUTEIHN 3arnaBue Mznarensc 1. agpec
TBO, TOJ
JI2.1 ['munka H. JL, 3agaun 1 ynpakHeHHs 1o o0mIeit XuMuH: yued. mocodue uist M.:
PabunoBmua B. A., BY30B Wurerpan-
Py6unoit X. M. IIpecc,
2009
JI2.2  [H.JI. T'nunka OO0u1ast Xxumusi: yueOHoe mocodue 1ist By30B M.:Unrerp
an-Ilpecc, ,
2004, 2003

6.2 IndopManoHHbIe TEXHOJOTHH, HCNO/Ib3yeMble NPH OCYLeCTBIEHUU 00Pa30BaTeILHOIO Npolecca 10 AUCHUILINHE (MOAY.1I0)

6.2.1 TlepeyeHb JUIIEH3HOHHOT0 U CBOOOHO PACIPOCTPAHSEMOIr0 NMPOrPAMMHOI0 00ecneYeHust

6.2.1.J| MS OFFICE

6.2.2 l'[epeqel-lb l'[pO(l)eCCl/IOHaJ'lel)IX 0a3 JAHHBbIX 1 l/IH(l)OpMa[ll/IOHHBIX CIIPaBOYHbIX CUCTEM

6.2.2.1

KOHCYHLTaHT IJIX0C

6.2.2.2

T'apanT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOAYJIST)

7.1

JlexuuoHHble U 71a0OpaTOpPHBIE PAaOOTHI IPOBOJAATCSA B COOTBETCTBUY € paclicaHUEM 3aHATuUil B 1abopaTopusx oOLel Xumum,
BKJIFOYAOLICH: CYIIMIBHBIN KA, YCTPOHCTBO It OBICTPOTO MPOCYLIMBAHKS XHM. TIOCY/IbI, ITaTHB JlaboparopHsiit (10 wT.),
KOMIUTEKT (hoJUTHiA, XMM. PeakTuBBI; BUPTYanbHYyIO Ja00paTOPUIO 10 XUMHUHU.

Z[J'If[ BBITIOJITHEHUSI CAMOCTOSTEIIBHOM pa6OTI>I HCIIOJIB3YETCA YHUTAJILHBIA 371 OHOJIMOTEKH C BBIXOJOM B I/IHTepHCT.

st xpaneHus 1abopaTopHOro 000pyIOBaHUS TIPelyCMaTPUBAETCS CIICLL.IIOMEIICHUE .




[Ipunoxenue

K pabouyel nmporpaMmMme JUCLUIJIUHbBI
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23.05.04 dkcnayaTanus »KeJie3HbIX A0opor

(K00 u HaumeHosaHue)

HanpagsnenHocts (mpoduib)/criennanm3anms
MarucrpajibHbI¥ TPAHCIIOPT

(HaumeHosaHue)



OrnaBsJyeHUeE

[TosicHuTEnbHAS 3aIIMCKA.

Tunosble KOHTPOJIBHBIC 3aJJaHUS UJIM MHBIE MaTEePHAJIbl ISl OLICHKU 3HAHUM, YMEHHM, HAaBBIKOB U (WJIN)
OTIbITA JIEATEIbHOCTH, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHH.

MeTtoanuecke MaTepHralbl, ONpEAeSIONINe MPOLEAYPY U KPUTEPUHU OLICHUBAHUS C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH IPU TPOBEACHUH POMEKYTOYHOM aTTECTALUH.



1. HossicHUTEILHAA 3AIIUCKA

]_ICJ'IB HpOMC)KYTO‘-IHOf/'I aTTeCTallul — OLCHUBAHUC MPOMCIKYTOYHBIX W OKOHUYATCJIBHBIX PC3YJIbTATOB
o0y4eHUs] TO JMCHUIUIMHE, OO0ECHEeYMBAIOUIMX JIOCTI)KEHHE IUIAHUPYEMBIX pE3YyJIbTaTOB  OCBOCHUS
00pa30BaTeNbHOMN POrpaMMBl.

DopMBI TPOMEKYTOUHON aTTEeCTAllUU: 3auem ¢ oyeHnkou (1 cemecmp — ounoe omoenenue, 1 Kypc —
3a04HOe omoesenue).

[lepeuens koMmeTeH1Hi, HOPMUPYEMBIX B TPOLECCE OCBOCHUS AUCHUTUINHBI
KOH 1 HAUMCHOBAHUEC KOMIICTCHIINN KO[[ HNHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. CriocoGeH pemaTs HHKXEHEpHBIE
3a1a9d B MPO(heCCHOHAIBHON
JEATEILHOCTH C HCIOIb30BaHUEM
METOJIOB €CTECTBCHHBIX HAYK,
MaTeMaTH4ECKOro aHalM3a 1
MOJICITUPOBAHHUS

OIIK-1.2. [TpuMeHsIeT OCHOBHBIE ITOHATHUS 1 3aKOHBI €CTECTBEHHBIX HAYK JJIS

peuicHus Hpe)lMeTHO-HpO(i)I/IJ'ILHI)IX 3ajga4d

OIIK-1.3. IlpumMeHseT ecTeCTBEHHOHAYYHBIE METO/IbI TEOPETUYECKOTO U
9KCTIEPUMEHTAIILHOT'O HCCIIEI0BaHHS 0O BEKTOB, POLIECCOB, SIBJICHUI, POBOANUT
9KCIEPUMEHTHI 10 33JaHHOM METOAMKE U aHAIM3UPYET Pe3yIbTaThl

P€3y.HI>TaTI>I 06yquI/1$1 Mo JUCHUIIIIMHE, COOTHECCHHBIC C IINIAHUPYCMbBIMU
pe3yjibTaTaMu OCBOCHU O6paSOBaTeHBHOﬁ IIporpaMmbl

KO]I 1 HAUMCHOBAHUE UHAMKATOpa
JOCTHIKCHUA KOMIICTCHIINN

PeSyJ’ILTaTLI 06y‘IeHI/I$I 10 JUCIIUILIIMHE

O1LieHOYHbBIE
MaTepuabl
(cemectp 1, kypc 1)

OIIK-1.2. [IpumeHsieT OCHOBHBIC TIOHSTHS
1 3aKOHBI €CTECTBEHHBIX HAYK JUIs
pelieHus MpeAMETHO-MPOMUIIBHBIX 33/1a4

OOyuaroIuiics 3HaeT:
OCHOBHBIC TIOHATHA W 3aKOHBI XMMHUHU U HUX POJIb B
PEIIEHNH TIPEIMETHO-TIPO(UIIBHBIX 32189

Tecrerm. 2.1.1

OO6yuarormuiicss ymeer:
UCIIONIBE30BAaTh OCHOBHBIC MOHATHUS M 3aKOHBI XUMHH IS
pelIeHuUs PeIMEeTHO-NPOGHIIBHBIX 3a1a4

Bamanusan. 2.2.1

OO0yuarotuiics BnaieeT:
HABBIKAMU MPUMEHEHUsI OCHOBHBIX MOHSTUH U 3aKOHOB
XUMHWU JJIA pCIICHUA HpeHMeTHO-Hpoq)HHBHLIX 3aaa4

3amanusa . 2.3.1

OIIK-1.3. [pumenset
€CTECTBEHHOHAYYHbIC METO/IbI
TEOPETUYECKOTO W IKCIEPHMEHTAIBHOTO
HCCIICIOBaHMSI  OOBEKTOB,  IPOLIECCOB,
SIBJICHUH, NPOBOAUT OSKCIIEPUMEHTHI IO
3aJaHHOH METOJMKE W  aHAIU3HPYeT
Ppe3yJIbTaThI

OOyuaromuiicst 3HaeT:

METOJIbl  TEOPETHUECKOTO U OKCIEPUMEHTaIbHOTO
HCCIICIOBAaHUS XUMHUYECKUX OOBEKTOB, IIPOLIECCOB H
SIBICHHW,  METOJUKY TMpOBeJeHUs ©  00paboTKu
PE3yIBTATOB XUMHIECKOTO IKCIIEPUMEHTA

Tecrpr 1. 2.1.2

OOyuaromuiicst ymeer:

HPUMEHSTh METO/IbI TEOPETHYECKOTO u
SKCHEPUMEHTAIBHOTO  HCCIEJOBAHUS  XMUMHUYECKHUX
00BEKTOB, TPOLECCOB W  SIBJICHUH, IPOBOAUTH
XMUMHYECKHE DKCIICPUMEHTHI 110 33aJaHHOH METOAMKE
00pabaThIBaTh UX PE3yIBTATHI

3amanus . 2.2.2

OOyJaroIuiics BIIA/ICET:

HABBIKAMU MPUMCHEHHS METOJOB TEOPETHYCCKOTO U
JKCIICPUMCHTAIBHOTO  HUCCICNOBAHHUS  XUMHYCCKHX
OOBCKTOB,  MPOIECCOB W  SBJACHHWH,  HaBBIKAMHU
MPOBEACHUS XUMHUUYECKUX IKCIICPUMEHTOB IO 3aJaHHOMN
METOJIMKE U HaBBIKaMH 00paOOTKU UX PE3yJIbTATOB

3aganus 1. 2.3.2

[TpomexyTouHas arTecTaius (3a4eT) MPOBOAUTCS B OHON U3 CIEAYIOUUX (HopM:

1) cobecenoBanue;

2) BeimonHenue 3aaanuii B DMOC CamI'YIIC.




2. Tunosbie! KOHTPOJIbHBIE 32JaHUS MJIM MHbIE MATEPHAJIbI 1JIsl OEHKH 3HAHUIA, yMEHHI,
HABBIKOB U (WJIH) ONBITA 1eATeJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEH LU

2.1 TunoBbie BONPOCHI (3a1aHus1) VIS OLIEHKH 3HAHUI B KayecTBe 00pa3oBaTeIbHOI0 pe3yJibTaTa

ITpoBepsiembIii 00pa3oBaTEIbHBIN PE3yJIbTaT:
Koz n HaumMeHOBaHKE HHAMKATOPA OOpa3oBaTenbHBIN pe3ysIbTaT
JOCTHXKCHUA KOMIICTCHIIMN
OIIK-1.2. Ilpumensier ocHoBHble | OOydaromuiics 3HACT:
TIOHATHS W 3aKOHBI €CTCCTBCHHBIX | OCHOBHBIC IIOHATHSA W 3aKOHBI XMMHH W HUX POJIb B PCIICHUHN Hpe,[[MeTHO-HpOCI)I/IHLHBIX
HayK g peuIeHus IMpeAMETHO- | 3aaa4d
poQUIBHBIX 33124

2.1.1. TIpuMepsI TeCTOBBIX 3aJaHUT

1. Temora oOpa3oBaHus BEIIECTBA — 3TO
a) TemoTa 00pa3oBaHus 1 MOJISI JAHHOTO BEIECTBA U3 AaTOMOB B BaKyyMe;
b) TtemmoBoit ahdhexT peakiyu 06pazoBaHusA 1 MOJISI TAHHOTO BEIIECTBA U3 MPOCTHIX BEIIECTB;
C) cymMa dHepruii Bcex XMMUUECKUX CBsI3€H, BXOSIIMX B COCTAB MOJICKYJIbI IJAHHOTO BELICCTRA;
d) TemioBO# 3 deKT peakiu pa3aokeHus 1 MoJIsi JaHHOTO CII0KHOTO COSIMHEHMS Ha MPOCTHIC BEILIECTBA;
e) TemIoBoi 3p(HEKT peaKiny IPU MOCTOSIHHOM JIABJICHUH

2. OopmynupoBKa cieICTBHs M3 3akoHa l'ecca mist pacdera m3MeHeHHUs dHepruu ['mbbca XMMHUYECKHX
peaKiuii 3ByYHT CICAYIOIINM

a) wu3MeHeHue dHeprud ['mOOca peakuuu PaBHO Pa3HOCTH TEIUIOT OOPA30BaHUs W SHTPONHUHA YYAaCTHHKOB
JTAHHOH peakIii, YMHOXCHHBIX Ha KO (PUITEHTHI, CTOSAIINE ITepeT BEIIECTBAMHU B YPaBHEHUH PEAKIIHN;

b) wusmenenue sHepruum I'mbOca peakiMu pPaBHO pPa3HOCTH SHepruit ['mOOca 0Opa3oBaHUS KOHCUHBIX U
WCXOJIHBIX BEUICCTB — YYAaCTHHKOB JaHHOW pEaklWH, JNCJICHHON Ha Pa3HOCTh KOA(QQHIMEHTOB, CTOSALIMX
nepe]] BeIeCTBaMH B YPaBHEHHH PEaKIlny;

C) wu3MeHeHue dHepruu ['MOOca peakiu paBHO cyMMe dHepruit ['nb0ca 0Opa30BaHUsI KOHEUHBIX U UCXOTHBIX
BEIIECTB — YYaCTHUKOB JIAHHOW peaKK, YMHOKEHHBIX Ha KO QHUIMEHTHI, CTOSAIINE Tepe]] BENIECTBAMHU B
YPaBHEHHU PEAKLIVH;

d) wm3meneHue oSHeprum ['mOOca peakimMu paBHO pa3HOCTH SHepruil ['mOOca o0pa3oBaHHMs KOHEUHBIX H
UCXOJIHBIX BENIECTB — YYACTHUKOB JIAHHOM peakIMH, YMHOXXEHHBIX Ha KOA(QOHUIMEHTHI, CTOSIIHE Tepe]
BEIIECTBAMYU B YPaBHEHHHU PEaKIH;

€) ~u3MeHeHHMe SHepruu [ 'mbbOca peakuuud paBHO Pa3sHOCTH dSHepruii I'mbbca 0Opa3oBaHHMS HCXOTHBIX H
KOHEYHBIX BEIIECTB — YYAaCTHHUKOB JaHHOM pEaKIWH, YMHOXXEHHBIX Ha KOd()QUIMEHTHI, CTOsIIHE mepen
BEIIECTBAMH B YPABHEHUH PEAKIIUH

3. DHTanbnuel CUCTEMbI HA3bIBACTCS:
a) TerIoBoi 3 (HEKT peaKiuK PU MOCTOSIHHOM JIaBIICHUH;
b) cymma BHYTpeHHEH SHEPTHH U SHTPOIINH CHCTEMET,
C) TeruIoBOM AP PEKT peakiuu Mpu MOCTOTHHOM 00HEME CHCTEMBI;
d) pasHOCTH SHTPONUHU CHCTEMBI U IPOU3BE/ICHUS ABIICHHS HA 00bEM;
€) CcyMMa BHYTpEHHEH SHEPTHH CUCTEMBI U ITPOM3BEICHISI TABIECHUS Ha 00BEM.

4. Cnencreue u3 3akoHa ['ecca Juist pacuera TEIUIOBBIX IPPEKTOB XMMHUYECKUX peakiuuid (popmynupyercs
CIIEIYIOIINM 00pa3oM:

a) TeruroBoi 3P PeKT peakIuu paBeH CyMME TEIIOBEIX 3(h()EKTOB OTAENBHBIX CTA M JaHHOM PEaKITIH;

b) rtemmoBoit addexr peakuum paBeH PasHOCTH TEIUIOT OOPa30BaHMS KOHEUHBIX M HCXOMHBIX BEMIECTB —
YYaCTHUKOB JaHHOW pEakIuy, JEJICHHONW Ha Pa3HOCTh KO3(DUIIMEHTOB, CTOSIMIMX MEpe]l BEIeCTBAMH B
YPaBHEHUU PEaKIny;

C) TemnoBoi 3(QEKT peakiuu paBeH CyMME TEIIOT OOpa3OBaHMSA KOHEYHBIX W HCXOMHBIX BEMIECTB —
YYACTHUKOB JIAHHOW PeaKkIuy, YMHOKEHHBIX Ha KO3(D(MUIIMEHTHI, CTOSIIUE TIepe]] BEIISCTBAMU B YPaBHECHHU
peaxIwm;

d) TemoBOi 3((heEeKT peakiu paBeH PAa3HOCTH TEIJIOT O00pa30BaHUs KOHEYHBIX M HCXOJIHBIX BEIIECTB —
YYACTHUKOB JIAHHOW PEeaKIuK, YMHOKCHHBIX Ha KOY(QUIIMEHTHI, CTOSIIINE TTepe]] BEeNIeCTBAMH B ypPaBHEHUH

! TIpuBonarcs TumoBble BONMPOCHl M 3amaHus. OUEHOUYHBIE CPEACTBA, IIPEAHA3HAYEHHBIE IS IPOBEIEHHS AaTTECTALHMOHHOIO
MEpOTIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA NPOBEACHUS OIECHOYHBIX NPOLEAYpP KOIWYecTBE BapHaHTOB. OIEHOYHBIC
CPeICTBa MOJUIekKAT aKTyaIM3aldHd C Y9eTOM DPa3BUTHS HAayKd, 0Opa3oBaHWA, KYJIbTYPHI, SKOHOMHUKH, TEXHHKH, TEXHOIOTHUH H
conuanbHOU ceprl. OTBETCTBEHHOCTh 32 HEPACIPOCTPAHCHHE COJICPIKAHUS OLICHOYHBIX CPEIICTB CPEIU OOYYAIOIIMXCSl YHUBCPCUTETA
HECyT 3aBeIyIONii Kadeapoil u mpernoaaBaTeNb — pa3padOTINK OIIEHOYHBIX CPEICTB.



peaKInm;

e) TerioBoi 3PdEeKT peakiuu paBeH Pa3HOCTH TEIUIOT 00pa30BaHKsI KOHEYHBIX BEIIECTB — YYACTHUKOB JIaHHOM

a)
b)

c)

a)
b)
c)
d)
e)

peakiun MW TCIJIOT CropaHuvsa HUCXOAHBIX BCHICCTB — YYAaCTHUKOB ,E[aHHOﬁ pCaKknnr, YMHOKCHHBIX Ha
KOS(I)(I)I/IHI/ICHTI)I, CTOAIIUC MIEPEa BEIICCTBAMUA B YPABHCHUUN peaKHI/II/I}

5. DHIOTepMUYECKOii SBISETCS peakLusl, 115l KOTOPOH

S = const
G>0
H>0
H<0

6. CpoICTBO K ANIEKTPOHY — ITO:

SHEPTHsl, KOTOpasl 3aTpavynuBaeTCs Ha MPUCOCSTUHEHUE STICKTPOHA K aTOMY;

SHEPrHs, KOTOpas He0OX0MMa ISt OTPBIBA HIEKTPOHA OT aTOMA,;

CBOWCTBO aTOMa JIAHHOTO 3JIEMEHTA OT/IaBaATh CBOH JIICKTPOHBI COCETHIM aTOMaM;
OHEPIHU, KOTOpasd BBIACIACTCA IIPU IIPUCOCAUHCHUH 3JICKTPOHA K aTOMY

CBOWCTBO aTOMa JaHHOTO JIEMEHTA TPUTATUBATH K Ce0€ SIIEKTPOHBI OT COCSTHUX aTOMOB.

7. Tlox okMCIUTEIBHBIMHA CBOMCTBAMU aTOMA IIOHUMAFOT:
CIIOCOOHOCTH aTOMa OTJaBaTh JICKTPOHBI,
SHEPTHIO, KOTOpas He0OX0uMa TSI OTPEIBA AJIEKTPOHA OT aTOMa;
CBOICTBO aTOMa JJAHHOI'O JIEMEHTA OTJAaBaTh CBOM 3JIEKTPOHBI COCETHUM aTOMaMm;
CIOCOOHOCTH aTOMAa IPUCOCIUHSTH dJIEKTPOHBL;
CBOMCTBO aTOMa JJAHHOTO 3JICMEHTA PUTSITUBATh K CeOe AIIEKTPOHBI OT COCEHUX aTOMOB.

8. Uro Ha3bIBaeTCs 3JIEKTPOOTPHULIATCILHOCTHIO?

SHEPTHsl, KOTOpas 3aTPavynuBaETCs Ha MPUCOCSTUHEHUE STICKTPOHA K aTOMY;

SHEPrus, KOTOpas HEOOX0IMMa ISl OTPhIBA AJIEKTPOHA OT aTOMa;

CBOWCTBO aTOMa JIAHHOTO 3JIEMEHTA OT/IaBaTh CBOH 3JICKTPOHBI COCSTHUM aTOMAaM;
OHEPTHA, KOTOpasd BBIACIACTCA IIPU IIPUCOCTUHCHUU BJICKTPOHA K aTOMY;

CBOWCTBO aTOMa JaHHOTO JIEMEHTA TPUTATUBATH K Ce0€ SIIEKTPOHBI OT COCSTHUX AaTOMOB.

OIIK-1.3. Ilpumenser OO6yuarormuiics 3HaeT:

€CTECTBCHHOHAYYHBIC METOIbI METOJIbl TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIEIOBaHUS XUMUYECKHX OOBEKTOB,
TEOPETUYECKOTO H MPOLIECCOB U SIBICHHH, METOJIUKY MPOBEJEHUsI U 00paOOTKH pe3yJbTaTOB XMMHUYECKOTO
9KCHEPUMEHTAIBHOTO IKCIIEPUMEHTA

HCCIIEIOBAaHUS OOBEKTOB,
IIPOLIECCOB, SIBJICHUH, IPOBOAUT
SKCIEPUMEHTHI 110 33a/laHHOU
METOJIUKE U aHATTU3UPYET

pe3ynbTaThl
2.1.2. IIpuMepbI TECTOBBIX 3a/IaHMI
1 MeraHon noyy4aeTcs B pe3ysibTaTe peaKkiuu
CO(r) + 2H2(r) «>CH30H(x); AH0298 =—127,8x Ik
a) BOpaBo;
b) BneBo;
C) BHauaje BIIPaBO, 3aTEM BIICBO;
d) He Oyner cMemaThesl.
2 Kak Ha/10 U3MEHUTH JaBIICHUE B CUCTEME, YTOOBI CKOPOCTB MPOTEKAIOIIEH B HEH peakinu
2H,S(1) +302(r) —2S02(1) + 2H20(r) yBenuuuiacs B 32 pa3za?
d) YMEHBIINTH B 2 pas3a ;
b) yBemuunTs B 6,4 pasa ;
C) yMeHbIIHMTH B 32 paza ;
d) yBenuuuTh B 2 paza.
3 Ilpu kuca0THO-OCHOBHOM THTpoBanuu 50 M pacTBopa Imieioun u3pacxomoBano 24 mu 0,5 M pactBopa

cepHoit kucnOThl. Cronbko 0,5 M CONSIHON KUCIOTHI TOTPEOOBAIOCH OBI A1l TOM K€ eI ?
24 Mt ;




b) 48w ;
c) 24m
d) 12wmr.

KUCJIOTHI. Onpe)leJmTe MPOUCHTHYIO KOHICHTPAIIUIO paCTBOPA ICIIOYU.
a) 0,11%;
b) 0,02%;
c) 0,125%;
d) 0,7%.

5 TloreHuuan BogopoaHOrO AMeKTpoaa npu pH, paBaom 5, cocrasiser:
a) -0,295B

b) 0,295B

c) 0,059B

d) 0,059 B}

6 D.1.c. KOHIIEHTpaIMOHHOTO rambBaHuueckoro deMenta :Fe/FeCI3(3 u.)/FeCl13(0,001 M)/Fe paBen
a) 0,059B

b) 0.059 B

c) 0,18B

d) 0,03B

7 Kakue peakiuu mpoTeKaroT MpH paboTe KUCIOTHOrOo akkymyJisitopa Pb/ HoSO4 /PbO,?
a) {~A:Pb0-4e =Pb* K: PbO; + 4H" + 4e = Pb0 + 2 H,O
b) ~A:PbO;+4H*+4e =Pb0 +2 H,0 K: Pb0 —4e =Pb*
¢) =A:Pb0-2e =Pb* K: PbO; + 4H" + 2¢ =Pb? + 2 H,0
d) ~A:Pb0-4e =Pb* K: PbO, + 4H* + 2¢ = Ph?* + 2 H,0

9. B kakoM HarpaBIIeHUM CMECTHUTCS paBHOBecue ruaponu3a ZnSO4 mpu yBennuennu pH?
a) B oOpaTHOM
b) He cMecTuTCs
C) BHayaje B 0OpaTHOM, 3aTE€M B IPSIMOM
d) B OpsaMoM

4 Jlna xuciaotHo-ocHOBHOro THTpoBanus 30 mi pactBopa KOH morpedosanocs 12 mi 0,05 H. pacTtBopa

2.2 TunoBble 3aJaHUsI 1JIs1 OLEHKH YMEHMIi B KauecTBe 00pPa30BaTe/IbHOIO pe3yJibTaTa

[TpoBepsieMblii 06pa3oBaTeIbHbIN pe3ybTaT:

Kon u HaumeHnoBanue OOpa3oBaTesIbHBIN pe3ysIbTaT
WHJIMKATOpa TOCTHKEHUS
KOMIIETEHIIN
OIIK-1.2. TIpumensiet ocuoBHble | OOyuaronuiics ymeer:
HOHSTHUS M 3aKOHBI HCIIOJIb30BaTh OCHOBHBIE MOHSTHUS U 3aKOHBI XUMHH ISl PELICHUS IIPEIMETHO-TIPODHIIBHBIX
€CTECTBEHHBIX HAYK JJIs 3amaq

pelIeHus IPeIMETHO-
npoduIbHBIX 331249

2.2.1 llpumepsI 3aganuii

3ananue 1. Onpenenure:
a) BO3MOKHOCTH CAMOITPOM3BOJIBHOTO MMPOTEKAHMUS TPOLIECCOB;
0) MpeANOYTUTENHPHOCTh TOW MW MHOU PEaKIInu;
B)KoymUecTBOTeIIA(K/K),KOTOPOSBBIIEIITCS  WIIAIIOTTIOTHTCS TIPUTTPOXOKICHUMKAKIOUPCAKITHH (H.Y. ).
YpaBHEHHS pEeaKIMA:
S(k) + Oz (r) = SOx(T)
S(k) + 1,50, (r) = SOs(r)

YCIO0BUSIX.
3amanne 2. Onpenenure s rarbBaHmdeckoro snemenra (-) Mg/0,01M MgSO4// 0,001M CuSO4/Cu (+)

a) B kJI>K SHEPruI0 XUMUYECKOHN PeaKIIiy, MPEBPAIIAIOIIYIOCS B JICKTPUIECKYIO;

Hcnonvsyiime 0na pacuemos mabauyy mepmoOuHAMULECKUX XapaKmepucmux 6ewecms npu CMaHOapmubix




0) HaMUIITUTE TIPOIIECCHI HA aHO/JIE U Ha KaTOEe, PeaKINI0, TEHEPUPYIOUIYIO TOK;
B)3HaYEHHE). .C.TATbBAHNYECKOT03IEMEHTa

3amanue 3. Cxonbko rpamMmmoB xsopuna xenesa FeCls nano pacrsopurs B 450 r Bos! juist npurorosienus 10% - ro pacreopa?
Otsetnl: 1) 51;2)451;3)50T1;4) 53 1

3amanue 4. Onpenenure, Kakas U3 NPUBEICHHBIX PEAKLIMIH SIBIISETCS OKUCIUTEIBHO-BOCCTAHOBUTEIILHOM:
1. NasPOs+ H,0 — Na;HPO, + NaOH
2. Ku[Fe(CN)s] + FeCls — Fes[Fe(CN)g]s + KCI
3. SiO, + HF — SiFs + H0O
4, H,SO;+ HCIO; — + HCI

OIIK-1.3. IMpumensier | OOyuyaromuiics ymeer:

€CTECTBEHHOHAYYHbIE METO/IbI MPUMEHSATh METOABI TEOPETUYECKOr0 M HKCICPUMEHTATIBHOTO HCCICIOBAHHUS XHUMHUUYECKUX
TEOPETUYECKOTO U | 00BEKTOB, MPOLECCOB M SIBJICHHI, MPOBOAUTh XMMHUYECKHE SKCHCPHUMEHTHI MO 3aJaHHOU
IKCIIEPUMEHTATLHOTO METOJIMKE U 00pabaThiBaTh UX PE3yIbTATHI

HCCICIOBAHUS 00BEKTOB,

MPOLIECCOB, SIBIICHUW, MPOBOAUT
SKCIEPUMEHTHl MO0  3aJaHHOU
METOAMKE u aQHAJIU3UPYET
PE3YIBTATHI

2.2.2 llpumepsI 3agaHui

3aganue 1. Ilo 3mauenmio IIP paccumTaiiTe pacTBOPUMOCTb, a TaKK€ KOHLEHTPALMIO KATHMOHOB U AHHOHOB B
HACBIILIEHHOM PacTBOPE, MOJIb/I, 1/, Mr/n. Coemunenne: CuS I1P= 6-10 %

3ananue 2. Hanummre MomneKkyNspHbIE M MOHHO-MOJIEKYJISIpHBIE (TIOJHOE M COKpallEHHOE) YpaBHEHUS THIAPOJIH3a
NpUBEAEHHBIX COJIEH IO IEPBOM CTYIEHH, & TAKXKE BBIPAXKEHUS U1 KOHCTAHThI THAPOIN3a. YKQKNUTE PEAKLIUIO CPEbI
Y HallpaBJICHUE CMEIIEHHS PABHOBECHS THAPOIN3A IJIsl KAKAOT0 caydas Ipu:

a) pa30aBJICHUY;

0) nmo0aBiieHHMH PACcTBOPA KUCJIOTHI;

B) 00aBJICHUH pacTBOpa MIENOUH;

T') HarpeBaHUH.

3aganue 3. CocTaBbTe CXEMY NPOLIECCOB, MPOUCXOISAIINX Ha HHEPTHBIX AJIEKTPOAAX PH
anektponuse BogHoro pactsopa Zn (NOs),. Berunciure Maccy moy4aromuxcst Ha SJISKTPO/Iax BEIeCTB. €CIIH CUila
toka 100 A, Bpems anexTponnza 60 MUHYT.

2.3 TunoBble 3a1aHusI 1JIs OIIEHKH HABBIKOB B KaUeCTBE 00Pa30BaTeIbHOIO pe3yibTaTa

Kon u HanmeHoBanue OO0pa3oBaTesIbHBIN pe3ysbTaT
WHIUKATOPA TOCTIDKEHUS
KOMIIETEHIINH

OIIK-1.2. Tlpumensier ocHoBHble | OOyuaronuiics BiajceT:

TTOHATHUS u 3aKOHBI | HaBBIKAMHU NPUMEHEHUs! OCHOBHBIX MOHSATUH M 3aKOHOB XMMUU I PELICHUS NPEIMETHO-
€CTECTBEHHBIX HayK Ui | TpOMIBHBIX 3a/1a4

perreHus MpeMETHO-
IpOQIITHHBIX 337134

2.3.1. IlpumepsI 3apannii

3amanwme 1. Paccunraiite 9/]C MeIHO-IIMHKOBOTO TATbBAHUYECKOTO dJIEMEHTA JJISI CTAHIAPTHBIX
KOHIICHTPAI[MI NOHOB ME/IU U IIMHKA.

3amanue 2. HapyrieHa CIIONMIHOCTE TMOKPBITHS OIMHKOBAHHOTO JKejie3a. OnpenenuTe THI TMOKPHITHS (aHOIHOE WITH
KaTOJHOE) W HAIMIIUTE aHOIHYIO M KaTOAHYIO PEaKIMH B cpemax: a) pasdasiaeHHoii H2SO4, 0) HeWTpaabHOU C
PacTBOPEHHBIM KHUCIIOPOJIOM.

3ananue 3. PaccuuTaiite 3.1.C. METHO-IIMHKOBOTO TAIbBAHMUYECKOTO 3JIEMEHTA, €CITH DIIEKTPOJIBI TIOTPYKEHEI

B 0,01 M pacTBOpHI CBOMX COJICH.




3amanme 4. Ha medrpanm3aruio 1,35 T cepHOM KUCIOTHI M3pacxomoBaHo 1.1 r ruapokcuaa menogHoro Meramia. B
pe3ynbTaTe peakiuy oOMeHa o0pasyeTcs cpenHss coiib. Kakopa popmyina rumpokcuaa? .

3amanue 5. Ha neitrpanuzanuio 2,7 T CEpHON KHUCIOTHI HM3PAacXOIOBaHO 2,2 T THIPOKCHAA IIEIOYHOTO METasia.
Haiigure sxBuBaneHTHyto Maccy ruapokcuaa. Kakosa ero ¢opmyna? Peaknms oOMeHa mpoTekaeT ¢ 00pa3oBaHHUEM
KHCJIOM COJIH.

OIIK-1.3. [pumensier | OOydaroIIuiics BIaIeeT:

€CTECTBEHHOHAYYHBIE ~ METOJIbl | HaBbIKAMHU NPUMEHEHUSI METOJIOB TEOPETUUECKOTO M IKCIEPHUMEHTAIILHOTO HCCIIEI0BAHMS
TEOPETUYECKOTO U | XMMHUYECKHX OOBEKTOB, MPOLECCOB MW SIBJICHUH, HABBIKAMH IIPOBEICHHS XUMHYECKUX
9KCTIEPUMEHTAILHOTO 9KCTIEPHIMEHTOB I10 33/JaHHOI METOAMKE U HaBBIKAMU 00pabOTKH UX PE3ybTaToB
HCCIIEJOBAHNS OOBEKTOB,

TIPOIIECCOB, SIBICHHUMA, MPOBOIHT
SKCIEPUMEHTBI [0  3aJaHHOM
METOIUKE i aHAIIM3UPYET
pe3yJIbTaThl

2.3.2. [lpumepsnl 3axannii

3ananwue 1. [Tpu nonmwkenuu Temrepatypsl Ha 20 °C cKOpOCTb peakiuu yMeHbIIMIAch B 9 pas.

Kak M3MEHHUTCS CKOPOCTh 3TOH PEAKIUK NPH yBenuueHun temneparypst ot 80 °C no 120 °C ?

Pacuer mpoBemute mo mpaBmiry Bant-I'odda. Iloyemy ckopocTs peaknmmy BO3pacTaeT IMPH TOBBIICHHH
Temreparypsi?

3apanue 2. IIpuponHblil ra3, UCHOJIB3YEMBIA B KOTEIBbHBIX B KaUeCTBE TOIUIMBA, B OCHOBHOM COCTOUT U3 METaHa
CHs. CocraBpTe ypaBHEHHE pEaKkLMU TOpPEHMs MeTaHa W, NMPUMEHHUB CJIEACTBHE M3 3aKoHa ['ecca, ompexpenure
TEIUIOTY CrOpaHMs METaHa.

3ananue 3. Boruucnute 3HaYeHUE 3.1.C. TAIbBAHUUECKOT0 3JIEMEHTA!

(-) Zn/0,01 M ZnS0O4//0,01 M FeSO4/ Fe (+)

Hanmmmwure nporiecchl Ha aHO/IE M KaToJIe, a TAK)Ke PeaKiluio, TeHEPUPYIOUIYIO TOK, U onpeaenTe B KK SHEprHio
I'm66ca xumMHUYeCKOl peakiyu.

3ananue 4. U3 meramnos Cu, Mg, Cr Beioepete nporekrop st Fe. Hanumire aHOIHBIA U KaTOAHBIHN MPOLECChI MPU
MPOTEKTOPHOM 3alUTE jKejie3a B MOPCKOil Bojie.

3amanwue 5. B kakyio cropony cMecTutcs papHoBecue peaknuu: CO(ra3) + H20(map) «» CO2(ras) + H2(ra3)
AH° = - 41,8 /I npu MOBBILLICHUN TEMIIEPATYPhl U NOBBILIEHUH AABICHUS?

2.4 TlepeyeHb BONPOCOB /1JIsl MOATOTOBKH 00y4aIOIIMXCH K MPOMEKYTOYHOM aTTecTaluu

1. OcHOBHBIE XUMUYECKHE MOHATHUS: MOJIb, MOJIsIpHast Macca. OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHUS
Macchl BEIECTB, IMOCTOSHCTBAa COCTaBa, JKBHUBAJEHTOB, KPAaTHBIX OTHOILIEHWH, OOBEMHBIX OTHOIIEHUH,
ABorajnpo. YpaBHeHue MenneneeBa-Knanelipona. Pacuer 5KBUBaJIEHTHBIX MacC 2JIEMEHTOB U COEAMHEHUH.

2. Xumudeckas TepMoanHamMuKa. [IepBolit 3aK0H TepMOTUHAMUKH. BHYTpEHHSISI JHEPTUS U SHTAJIBITHS.
Tepmoxumuueckuii 3akon .M. T'ecca, cnenactBus u3 3akoHa. CTaHJapTHBIE TEIJIOTH 00pa30BaHUs. DHTPOIHSL.
M3MeHeHne SHTpONUHN B XMMHUYECKUX Mpoleccax U (a3oBbix nepexonax. DHeprus I'm66ca. HampasneHHOCTD
XUMHUYECKHX TIporeccoB. Pacuer u3meHeHus sHeprun ['mOOca B XMMHMYECKMX pEaKIUsIX. XUMHUECKOE H
¢dazoBoe paBHOBECHS.

3. Xumuueckas KuHeTHKa. CKOpOCTb TOMOTEHHBIX M TETEPOTreHHBIX XHUMHUYECKUX PpeaKIuil.
3aBUCUMOCTh CKOPOCTH OT KOHIIEHTPALMH pearupyrolux BeLECTB (3aKOH IEHCTBUSA Macc), TeMIepaTypbl
(mpaBuisio Bant-I'odda, ypaBHenne Appenuyca). JHeprus akTUBAIlMH. [ OMOT€HHBIN U reTepOreHHbIH KaTaus.
Xumudeckoe paBHoBecue. KoHcTaHTa paBHOBeCHS M €€ CBs3b ¢ dHepruer ['mOOca. IlpuHiumn cmemeHus
xumuyeckoro pasHosecus Jle [llarense. @uznueckue METOAbI CTUMYJIUPOBAHUS PEAKLIUN.

4. Ctpoenue aroma. Mojaenu ctpoeHus aroma. YpaHeHus Jlym-ne-bpoitns u Hlpémunarepa. Teopus
Bopa. Dnextponnsie 0001049ku aToMoB. KBaHTOBBIe umncina. [Topsaok 3amoinHeHus IeKTPOHHBIX OpOuTalieit:
npunnun [aynu, npaBuso I'yHaa, npaBuia KinedykoBCKoro. D1€KTpOHHbBIE CEMENCTBA 3JIEMEHTOB.



5. Ilepmommueckass cucrema smeMmentoB J[.MI. MenaeneeBa. DHeprus HWOHHU3AIMH, CPOJCTBO K
QJIEKTPOHY,  JJEKTPOOTPULATENIBHOCTb, CTEIIEHW  OKHCIEHUS  DJJEMEHTOB. [I3MEHEHHe  paauycos,
3JIEKTPOOTPULATENBHOCTEW, SHEPIH MOHM3ALMHU, CPOJACTBA K JJIEKTPOHY, a TAKKE KHCIOTHO-OCHOBHBIX M
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBONCTB 3JIEMEHTOB.

6. Xumnueckas cBs3b. OCHOBHBIE XapaKTEPUCTUKH CBA3M: SHEPTusd, ATUHA. MeTol BaJIEHTHBIX CBSI3EH.
OcCHOBHBIE XapaKTEPUCTUKHU KOBAJIEHTHOW CBS3M: HAIPABJIEHHOCTb, HACHIIIAEMOCTb, KPATHOCTh, MOJSPHOCTb.
Bo30y:xaeHHoe cocTosiHue aroMa. JJNeKTPUYECKUH MOMEHT aunoiis. ['mOpuausanus aTOMHBIX OpOUTaNEH.
JonopHo-akuentopHas cBsizb. BomopoaHas cBsizsb. Meroa MONEKyJsIpHbIX opOutanei. MoHHast cBs3b, ee
OTJINYME OT KOBAJIECHTHOU CBA3U. JJOCTMKEHUS XMMHUHU B HOBBIX OTPACISX MPOMBILIJIEHHOCTH: HAHO-, IIJ1a3MO-,
MEMOPaHOTEXHOJIOTUH.

BHyTpeHHss cTpyKTypa KpUCTALUIOB. THUIBI KPUCTAINIMYECKUX PEIIETOK. 30HHAS TEOPHsI KPUCTAIUIOB.
MerTaiel, 0JIyIPOBOAHUKH, IUAIEKTPUKH. JlMarpaMMa COCTOSIHUS <GKEIE30-YIIIEPOI».

7Copbuust 1 copOuuoHHBIe mpouecchl. MonekynspHas ancopOuus. MoHHO-oOMeHHas ajacopOums.
VYpaBuenuss Jlaurmiopa . IloBepxHoctHo-akTuBHbe BemectBa (IIAB). Crpoenue. I[lpumepsr IIAB.
[Tpumenenue copOIMOHHBIX TporieccoB U [IAB B TexHHMKE 1 HAPOJHOM XO3SIICTBE.

7. ucniepcuble cuctemsbl. Knaccudukanum 1 METOAbI MOTYUYEHHUS TUCHEPCHBIX cucTeM. KuHeTnueckast
U arperatMBHas YCTOWYMBOCTb JIUCIEPCHBIX CUCTEM. ['pyOoaucnepcHble CHCTEMBI: CYCIEH3UH, AMYJIbCHUH,
neHsl. Komonansle cuctemsl. CTpoeHre KOUIOMAHON yacTulibl. CBOMCTBA KOUIOMAHBIX cucTeM. Koarymsamus.
Dnekrpodopes, anexTpoocmoc. Tukcorponusi. CuHepesuc.

8. PactBoprl. CnocoObl BBIpOKEHHUS KOHIICHTpAIlMM PACTBOPOB. TepMoauHAMHUKa Mporecca
pacTBopeHus. KoyumMraTuBHbIE CBOICTBAa PAacTBOPOB. 3aKOHBI PACTBOPOB HERIEKTPOIUTOB: Payns u Baut-
lopda. Mzoronmueckmit kodpdumment. IIpumenenne 3akonoB Payms u Banr-T'odpda k pactBopam
3JIEKTPOJIUTOB. JEKTpoiauTuyeckas auccounanus. CreneHb W KOHCTAaHTAa JaMccouuanuu. Jluccouuanus
pa3IMYHBIX XUMHUYECKUX COCTUHEHUH. Peakum B pacTBOpax 3JEKTPOIMTOB. 3aKoH pazbasienus OcTBaibiaa.
[Ipou3sBeneHne pacTBOPUMOCTH.

9. DnekTponauTHYEeCKas TUCCOIMALNS BOJbI, HOHHOE MPOW3BEJCHUE BOJBI, BOJOPOIHBIA MMOKA3aTEIb.
Jluarpamma cocTOSTHUSI BOJIbI B 00J1aCTH HEBBICOKUX JaBieHui. ['uaponus coneit. Buasl ruaponmza. Koncranra
TUPONIN3a, CTENEHb TUApOJIN3a. YCIOBUS CMEIIEHMs paBHOBecHs TIujapoiu3a. BogomoaroroBka s
oxnaxnaenus JABC. YpaneHue MexaHWYeCKHX HpHUMeced, KOJUIOMIHBIX 4YacTull. JloGaBieHue mnpucagok K
oxnaxaatouieit Boge. Kectkocts Boabl. CocTaB mpupo HbIX BoA. CriocoObl orpeieseH sl BpeMEHHOM U o01iei
#ecTKoCTH. CriocoObl yCTpaHEeHHUs KECTKOCTU BOJbI: METOAAMU XMMUYECKOTO OCaKJIEHHUS U MOHHOIO oOMeHa
(KaTUOHUPOBAHMA M AHUOHUPOBAHUS), MAarHUTHOW OOpabOOTKOM, AJIEKTPOIUAIM30M, YJIbTPa3BYKOBOI
00pabOoTKOM, MAarHUTO-UOHU3ALMOHHBIM METOJIOM.

10. JlonopHo-akuenTopHoe B3aumozencTeue. KommiuekcHsle coenuHenus. KoopauHannoHHas Teopus
Bepnepa. Jlucconmanusi KOMIUIEKCHBIX COEAUHEHHI. Y CTOMYMBOCTh KOMILIEKCOB. J[BoiHbIE conu. KoHcTanTa
HECTOMKOCTH KOMILJIEKCHBIX COeMHEHUN. [IpuMephl nCnosib30BaHNs KOMIUIEKCHBIX U IBOMHBIX COCIIMHEHUN B
TEXHUKE.

11. Knaccel Heopranuyeckux BeniecTB. CBOWCTBA OKCHIOB, THPOKCH/IOB, COJIEH.

12. OxucnurenbHO-BoccTaHoBUTENbHBIE peakiuu (OBP). IlpaBuna onpeneneHus CTENEHW OKUCICHHMS.
Oxucnutenu u BocctaHoButenu. Knaccudpukauus OBP. Hanpasnennocts OBP. Hcnons3zoBanne OBP B
NEKTPOXMUMUYECKHX MpeoOpazoBaTessiX YHEPTUH, B AaHATUTHUECKOW XUMHUU U JP.

13. O0mwme cBOMCTBA METAJLIOB. 3aBUCUMOCTH METAJUIOB OT ITOJIOXEHHUS B MEPHOIMYCCKOH CHUCTEME
JA.. MenneneeBa. OCHOBHbIE MeETOABI MOIy4deHMs. lMcmonp30oBaHME B KauyeCTBE KOHCTPYKIIMOHHBIX
MaTepuranoB. PU3NKO-XUMHUYECKUE MPOIECCH PU CBApKE U MaiiKe METalIoB.

14. Crnassl. ®U3MKO-XUMUYECKUH aHamu3. JluarpaMMbl COCTOSIHUS JIBOWHBIX METANTHYECKUX CUCTEM C
o0pa3oBaHNEM 3BTEKTHKH, UHTEPMETAUINA U TBEPAOro pacTBopa. Mcnonb30BaHue CIUIaBOB B TEXHUKE.

15. Dnexrpoxumus. DIEKTPOIHBIA NoTeHIHAN. Vi3MepeHne cTaHAapTHHIX JIEKTPOAHBIX MOTEHIHAJIOB.
Bonoponnsriit anexktpoa. YpaBuenue HepHera. Xumudeckue UCTOYHMKU TOKA: TajJbBaHUYECKHE U TOIUIMBHbBIE
AIIEMEHTHI. DJIEKTpOXUMHUYecKas nossgpusanus. YpasHenue Tadens. KuciaoTHsle u mienoyHble akKyMyJIsSTOPHI.
HoBble THUINBI aKKYyMYJIATOPOB. DJIEKTPOJIM3. DIJIEKTPOJINU3 PaCcIIaBOB U pacTBOpoB. KaTogHoe BOCCTaHOBIICHUE
U AHOJHOE OKMCIEHHE. DJEKTPOJIU3 PacTBOPOB C PACTBOPUMBIMHU U HEPACTBOPUMBIMU AHOJIAMHU. 3aKOHBI
®apanes. Beixon o Toky. [IpuMenenue snekrponusa. ['anpBaHomiacTuka. ['anpBaHOCTEr M.

16. Kopposuss MmeramioB. Kunernka M TepMOAMHAMHUKA Ta30BOM U 3IIEKTPOXUMHUYECKOH KOPPO3UH.
Bunpt xopposun. Kopposuss mon ageiictBueM Omykmarommx TOKOB. CrocoObl 3alIuThl OT KOPPO3UU:
JIETUPOBAaHMEM, 3aIUTHBIMH TOKPBITHSIMHU, SJICKTPOXUMHUECKUMH CHoco0aMu, HW3MEHEHHEM CBOWCTB
KOPPO3UOHHOM CpeJibl, PALIMOHATIBHBIM KOHCTPYUPOBAHUEM U3/IEIINN.



17. Opranmveckue coemuHeHus. OOmias xapakTtepuctuka. OTIHUUTENbHAasE OCOOEHHOCTh. Teopwust
xummuueckoro crpoeHus A.M. BytnepoBa. @yHKIIMOHAIbHBIE TPYIIIBI OPraHUYECKUX coequHeHM. [IpumMepsl
IpEeJeNbHBIX U HEMPEEIbHBIX YIIIEBOIOPOIOB,CIIUPTOB, ()EHOJIOB, AJIbAETHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT,
HIMPOKO NPUMEHSIEMBIX B TEXHUKE U HAPOJIHOM XO35HCTBE.

18. BeicokomonekynspHble coenuHenus. [Tomumepst. [lonumepusie matepuansl. Onuromepsl. MeTobl
CHUHTE3a IOJMMEPOB:NONUMEPU3Al U MOJUKOHAEeHcauud. Muunuaropsl u  katanusaropbl. CTpykTypa
1oJuMepoB. JIMHENWHbIE, pa3BETBICHHBIC U CETYATHIC MOIMMEPBl. XUMUYECKUE CBA3H. PUBHKO-MEXaHUYECKHE
cBoyicTBa noauMepoB. Bynkanusanusa. [lonmumepnsie marepuainsl. KOHCTPYKIMOHHBIE IUIACTUYECKHE MAcCCHI.
CocTosaHHs NMMHENWHBIX NOIMMEpPOB.DU3NKO-MEXaHNYECKUE CBOMCTBA NONMMeEpOB. IIpuMeHeHne nonumepos Ha

TPaHCIIOPTE.

19. KauecTBeHHBIN aHanu3. XuUMHYEcKas uIAeHTH(DHKaAIMA BemecTB. KonMYecTBEHHBIM aHAIU3.
Knaccudukanus METO/0B. I'paBumeTpHrUecKuit METOL. TutpumeTpudeckuit aHauus.
Kommiekconomerpuyeckoe TUTPOBAHUE. OKHCIUTEIFHO-BOCCTAHOBUTEIHLHOE TUTPOBAHUE.

WHucTpyMeHTabHBIE METOJBI aHAIN3A: XPOMATOTpapUUECKuil, KOHIYKTOMETPHUECKHU,MONISAPO-TpadruecKuii,
noreHuuomerpudeckuil. dusnko-xumuueckuii a”anus. ONTHYECKHME METOABl aHaIu3a. XUMHYECKHE U
¢uznueckue Mmetonpl aHanu3a. CoBpeMEHHbIE KOHCTPYKLMOHHBIE MaTepuayibl U UX (PU3UKO-XMMHUYECKUE
CBOMWCTBA.

20. Postb XuMHH B OXpaHe OKPYIKArOIIeH cpeibl. 3alnTa BO3YIITHOTO U BOJTHOTO OAaCCEHHOB.

3. MeToauyeckue MaTepHuaJibl, ONpeaesiouie NPoueaypPy U KpUTepUH OLleHUBAHUSA
chopMHPOBAHHOCTH KOMIIETEHLM I TPH NMPOBEAEHUH MPOMEKYTOUHOM aTTeCTAIUN

KpI/ITele/I (bOpMHpOBaHI/Iﬂ OLICHOK IO 0TBE€TAM Ha BOINIPOCHI, BHITIOJIHCHUIO TECTOBLIX 3aJaHuil

- OLICHKA «OTJIMYHO» BBICTABJISETCS 00y4aroIEMyCsl, €CIM KOJIMYECTBO IPABUIIBHBIX OTBETOB Ha
Borpockl cocranisger 100 — 90% ot ob1iero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKa «XOPOILIO» BBICTaBISIETCS O0y4YaroleMycsl, €ClM KOJUYECTBO MPAaBUIbHBIX OTBETOB Ha
BoMpockl — 89 — 76% ot ob1iero oobEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «yAOBJIETBOPHTEJIbHO» BBICTABIIAETCS 00y4YarOLUIeMyCsl, €CJIM KOJMYECTBO MPaBUIIbHBIX
OTBETOB Ha TeCTOBbIE BONPOCH —/5—60 % oT o611ero oo6bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKA «HeYJAO0BJIETBOPUTEJIbHO» BBICTABIIsETCS 00ydarolmeMycs, eciau KOJIWYECTBO MPaBUIbHBIX
oTBeTOB — MeHee 60% oT 00111ero 00BEMA 3a/IaHHBIX BOIPOCOB.

Kpurtepuu ¢popmMupoBanus OLeHOK N0 pe3yJIbTaTaM BbINOJHEHUS 3aJaHUM

«OTJIMYHO/324TEHO0» — CTABUTCA 32 Pa0OTY, BHIIMOJHEHHYIO TIOJTHOCTHIO 0€3 OIMOOK 1 HEJIOYETOB.

«Xopomuio/3a4TeH0» — CTaBUTCS 332 PadOTY, BBIMIOIHEHHYIO MTOJIHOCTHIO, HO IPY HAIMYHH B HEeW He Ooiee
OJTHOU Herpy0oil OIMOKU U OTHOTO HejloueTa, He 0oJiee TpexX HEJJOUETOB.

«Y10BJIETBOPHUTEJBHO/3a4TEHO» — CTaBUTCA 3a paboTy, eciii 00y4aromuics IPaBUILHO BBITTOJHUI HE
MeHee 2/3 Bceil paGoThl WM JOIMYCTHII HE OoJjiee OJHON TpyOoii OMMOKH M IBYX HEAOYETOB, HE OoJiee OAHOU
rpy0oif u ogHON Herpy0Ooil ommnOku, He Ooyiee Tpex HEerpyObIX OLIMOOK, OJHOW HerpyOoi ommMOKH U JIBYX
HEJI0YETOB.

«HeynoBJieTBOPUTE/IbHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PabOTy, €caM YHCIO OHIMOOK M HEJ0YETOB
MIPEBBICUIIO HOPMY TSl OEHKHU «YIOBJIETBOPUTEIHHOY» UITU MPABUIILHO BHIMOJIHEHO MeHee 2/3 Bcell paboThl.

Buowt owubox:

- 2pybvie owubKU: He3HAHUEe OCHOGHLIX NOHAMUL, NPASU], HOPM, HE3HAHUEe NPUEMO8 PEeuleHus 3a0ay;
owubOKU, NOKA3bI8AIOUjUe HENPABUTLHOE NOHUMAHUE YCTI08US NPEONONCEHHO20 3A0AHUS.

- Hecpybble OWUOKU: HEeMOUYHOCMU (OOPMYIUPOBOK, ONpedeleHUll, HEePAYUOHANbHbIU BblOOP X00a
peuienus.

- Hedouemovl: HePAYUOHANbHbIE NpUEMbl GbINOIHEHUS 3A0aHUs;, OmoenbHble NOSPEeULHOCU 8
@opmynupoeke 66160008, HeOPeI’CHOE BLINOIHEHUE 3A0AHUA.

Kpurepun (popMupoBaHusi O1IeHOK 110 3a4€Ty € OLIEHKOI
«OTIUYHO/32a4TEHO» — CTYJICHT MPHOOpen HEOoOXOIMMBbIE YMEHHUS M HABBIKH, MPOJEMOHCTPUPOBAI



HaBBIK PAKTUYECKOT0 MPUMEHEHHUS MTOTYYEHHBIX 3HAaHUH, HE TOIMYCTUII JOTMYECKUX U (PaKTHUECKUX OLIMOOK
«Xopomo/3a4TeHo» — CTyIeHT HpuoOpen HeoOXOAWMBbIE YMEHHS M HAaBBIKH, IPOJEMOHCTPHUPOBAI
HaBBIK IPAKTMYECKOI'O MPUMEHEHMs IOJYUYCHHBIX 3HAHMM; JOIMYCTWJI HE3HAuYMUTEeNIbHblEe OLIMOKH U
HETOYHOCTH.
«Y 10BJIETBOPUTEIBbHO/32YTEHO» — CTY/IEHT JAOIYCTHJI CYILIECTBEHHBIE OILINOKH.
«HeynoBJ1IeTBOPUTEILHO/HE 324TEHO» — CTYJICHT JIEMOHCTPUPYET (parMeHTapHbIC 3HAHUS U3y4aeMOTro
Kypca; OTCYTCTBYIOT HEOOXOUMbIE YMEHMS U HABBIKH, JIONYIIEHbI IpyOble OLIMOKH.
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