[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Taparnk Mak vy ENIEPAJTIBHOE ATEHTCTBO KEJE3HOJOPOKHOI'O TPAHCIIOPTA
ﬂo“*Ho%lfﬁﬁPRanOE FOCYI[APCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE YUPEXX/IEHUE BBICIIEI'O OBPA3OBAHISI

Hara noar m@é 1i FOCYIAPCTBEHHBIIi YHUBEPCUTET ITYTEi COOBLIEHHS»

Yrnkanosfs
7708e3a47e66a86e02711b298d7c78bdle40bf88

XumMus

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

CrenmansHocTs 23.05.03 TIOJBUKHOM COCTAB JKEJIE3HBIX JIOPOI
Crenranu3anys DJIEKTPUIeCKAN TPAHCIIOPT XKEJIE3HBIX JIOPOT

Keamuduxauus HHKeHep MyTeii coo01enust
®opma o0yueHns o4yHast
OO6mmast TpyI0eMKOCTb 23ET

Bunpt KOHTPOJIA B CEMECTpax:

3a4eTHI 3

Pacnpenenelme YaCcoB THCHHUIUIMHBI 110 CeMecTpam

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypce>) Uroro
Henens 16
Bun 3aasaTuit vII PII vl PIl
JlabopartopHbie 16 16 16 16
[Ipaktuueckue 16 16 16 16
Konrt. 4. Ha arrect. B (0,15 0,15 |[0,15 |0,15
nepuog OC
B Tom uncie 32 32
AIEKTPOH.
Hroro ayn. 32 32 32 32
KonraktHas padora |32,15 [ 32,15 | 32,15 | 32,15
Cawm. pabora 31 31 31 31
Yacel Ha KOHTPOIb 8,85 8,85 |8,85 |8,85
Htoro 72 72 72 72




IIporpammy coctaBun(u):
Comosa H.B.

Pabouas mporpamma IUCHUTUTHHBL
Xumusi

paspaborana B coorserctBuu ¢ ®I'OC BO:

®DenepanbHblii TOCyIapCTBEHHBIH 00pa30BaTeNbHBIN CTaHAAPT BBICIIEr0 00pa30BaHMs - CIIELMAIMTET 110 crennansHocTu 23.05.03
[TonBrxHOM cocTaB kene3HbIX Jopor (mpuka3z MunoopHayku Poccun ot 27.03.2018 r. Ne 215)

COCTaBJIeHa Ha OCHOBaHUH ydeOHoro miaHa: 23.05.03-25-3-TIC)KIaT.pli.plx

CriermansHocTs 23.05.03 TIOJIBUKHOM COCTAB JKEJIE3HBIX JIOPOI” HanpagieHHOCTS (IPoduiib) DIeKTpHUeCKHit
TPAHCIIOPT JKEJIE3HBIX JIOPOT

Pabouas mporpamma oodpeHa Ha 3acefaHAH KaeIphl

EcrecTBeHHBbIE HAYKH

3aB. xaenpoit Bomnos B.T.



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS JUCIUIUIMHBI SBISIETCS (POPMHUPOBAHKE OOIIETIPOPECCHOHANBHBIX KOMIICTEHIINH 110 PEIICHUIO
UHKEHEPHBIX 33/1a4 B IPO(eCcCHOHATBHON IEATENbHOCTH C UCIONb30BaHUEM METOJ0B €CTECTBEHHBIX HayK HAa OCHOBE
pa3BUTHS y 00YUJaIOMINXCS €CTECTBEHHOHAYYHOI'0 MUPOBO33PEHHST; HAYYHOT'O MBIIIJICHHST; LIEJIOCTHOIO PEICTaBICHHS O
XMMUYECKUX 3aKOHAX OKPYXKAIOLIETr0 MUpa B UX €AUHCTBE U B3aUMOCBSI3H.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyuenue GpyHIaMEHTAIBEHOTO 00pa30BaHUs, CIIOCOOCTBYIOLIETO AaJbHEHIIEMY Pa3BUTHIO THUHOCTH;

1.4]- I/IsyquI/Ie XHMHYCCKUX SIBJICHHI M 3aKOHOB XUMUH, TPAHUIIBI UX TPUMEHUMOCTH, TPUMCHCHHUE 3AaKOHOB B BaKHCHUIIIMX
MPAKTUYCCKUX MPUITIOKCHUAX

1.5 |- BrIpabotka y 00ydaromuxcst IPHEMOB U HaBBIKOB PEIICHNS KOHKPETHBIX 3a/1ad U3 Pa3HBIX 00JIacTel XUMHH,
MOMOT'AIOIUX UM B JaIbHEHILIeM peniaTh NpodecCHOHaIbHBIEC 33/1a4H;

1.6 | - O3HaKOMIIEHHE 0OYJaOIIMXCS C COBPEMEHHON HAayJHOI! almapaTypoi U BEIPadOTKa y 00YJarONIHXCs Ha9aaIbHBIX
HaBBIKOB ITPOBE/ICHNUS SKCIIEPUMEHTANILHBIX MCCIIEIOBAHHH.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pazpen) OIT: | b1.0.16

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHbBI
(MOZYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 3a1a4d B IPO(ECCHOHANBHOIT JeATeIbHOCTH C UCTIONh30BAHHEM METO0B €CTECTBEHHBIX
HayK, MaTeMaTHYEeCKOr0 aHaJIN3a U MOZIEINPOBaHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE MOHATHS U 3aKOHBI €CTECTBCHHBIX HAYK AJISI PEIICHHS IPeIMETHO-IPOMMIBHBIX 3a1a4

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOABI TEOPETUUECKOrO M HKCTIEPUMEHTAIBHOr0 UCcCIeI0BaHMUs 00BEKTOB, IPOLIECCOB,
SIBJICHUI1; TPOBOJUT SKCHEPUMEHTEI 110 33JaHHON METOJMKE U aHAIN3UPYET Pe3yIIbTaThl

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 | oCHOBHBIE TIOHATHSA M 3aKOHBI XMMUH U UX POJIb B PEIICHUHU MIPEAMETHO-TIPOQUIBHBIX 33134,

3.1.2 | METOIBI TEOPETHIECKOTO M HKCIIEPIMEHTAIBEHOTO HCCIIEA0BAHU XUMHIECKIX 00BEKTOB, IPOIIECCOB U SBICHHI, METOIUKY
IPOBEJCHHS 1 00paOOTKM Pe3yIbTaTOB XMMHYECKOr0 SKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ncrionp30BaTh OCHOBHBIE HOHATHS U 3aKOHBI XUMHU JUIS PEIICHUS TPEAMETHO-TIPOQHUIBHBIX 337134,

3.2.2 | mpUMEHSTH METOABI TEOPETHIECKOTO M SKCIEPHMEHTAIFHOTO HCCIICIOBAHNS XUMUIECKIX 00BEKTOB, IIPOIIECCOB U
SIBTICHUH, IPOBOAUTH XUMHYIECKUE IKCIEPHMEHTHI 110 3aJaHHOH METOAMKE U 00pabaThIBaTh UX PE3YIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHHSI OCHOBHBIX IIOHATHH M 3aKOHOB XMMHH JJIS PEIICHHS IPEAMETHO-ITPO(QMIBHBIX 3a/1a4;

3.3.2 | HaBBIKAaMH MTPUMEHEHHUST METOJIOB TEOPETUIECKOTO M AKCIIEPHMEHTAIILHOTO UCCIIEIOBAHUS XUMHUYECKHX 00BEKTOB,
MIPOLIECCOB U SBJICHUH, HABBIKAMH TMPOBEACHUS XUMHUECKHX SKCIIEPUMEHTOB TI0 33IaHHOM METOINKE W HAaBBIKAMHU
00paboTKK UX pe3yabTaTOB

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHWe pa3aesioB U TeM /BU 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATUSA / Kype

Pa3nen 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHH

1.1 OnpeneneHre SKBUBAICHTA U SKBUBAJICHTHON MacChl METaIA MO 3 2
Bomopoxny /J1a6/
1.2 Pacuet MONSIPHBIX MacC SKBHBAJICHTA MPOCTHIX BEIIECTB U CIIOKHBIX 3 2

coenMHEHHH. 3aKoH SKkBUBajIeHTOB /IIp/

Paznen 2. OcHOBBI XMMH4Y€CKOIl TePMOAMHAMUKH

2.1 Onpenenenue TeroBbIX AP deKkToB xuMuieckux peakuuii /J1ad/ 3 2

2.2 PacueT n3MeHEeHHS SHTABITHH, SHTPOITUHU U SHEprun [ OOca XUMUIECKUX 3 2
peaKIIuii, HalpaBJIeHHOCTh XUMHIECKHX nponeccos. /I1p/

Pasznen 3. OcHOBbI XUMHYECKOH KHHETHKH

3.1 CKOpOCTh XMMHUYECKUX peakiinii. Xumudueckoe paBHoBecue /J1ab/ 3 2

32 PacueT 3aBUCUMOCTH CKOPOCTH peakLMii OT KOHLIEHTPALUi PErupyroIuX 3 2
BELIECTB U TeMIIepaTypsl. PacueT KOHCTaHThI paBHOBECUS peakuuid. [IpuHnun
cMeleHus XxuMuaeckoro pasHoBecus Jle Ilarense /TIp/




Paznen 4. Hepnounqemcaﬂ CUCTEMAa U CHCTEMATHKA 3JICMCHTOB. CTpoelme
aToma. OCHOBHbBIE XapPaAKTCPUCTHKH JJICMECHTOB.

4.1

DIeKTpOHHBIE (POPMYJIBI U IEKTPOHHBIE CXEMBI aTOMOB. VI3MeHEHHE CBOWCTB
2JIEMEHTOB 10 TIEPHO/IaM | TpyIIaM cucteMbl Meneneesa /I1p/

Pasnen 5. Xumnueckasi CBsI3b U CTPOEHUE MOJIEKY.JI

5.1

DIeKTPOHHOTOYEYHBIE U CTPYKTYPHBIE POPMYITBI MOJIEKYII. JIUIoNbHbIE
MOMEHTBI Moneky /TTp/

Paznen 6. PacTBopnl

6.1

OnpeneneHre KOHIIEHTPAIIUH PacTBOPA.
DrekTponuTHYeCcKas Auccolranus. Peakin noHHoro oomena /J1a6/

6.2

Pacyer TemnepaTyp KUNEHUS U 3aMep3aHHs, OCMOTHYECKOTO JaBICHUS
pactBopoB. IIpou3BeaeHne pacTBOPUMOCTU M KOHCTaHThI JUCCOLUALUN
JIEKTPOIUTOB. PacueT KOHCTaHT ruApONN3a CoNEd U BOJOPOIHOIO
nokazarens /[1p/

Paznen 7. OKHCIUTEIBLHO-BOCCTAHOBHTEIbHbBIE nmpoueccobl

7.1

OKHUCITUTETFHO-BOCCTAHOBHUTENBbHBIE peakiun /J1ab/

Paznen 8. 3J1eKTp0ngn'1ec1me CUCTEMBI.

8.1

lanbBaHUYECKHE HIIEMEHTHI
Onexrponus /J1ad/

8.2

Pacder 5a¢ XUMHYECKHIX U KOHIICHTPAI[OHHBIX TAIbBAHUIECKHIX JICMEHTOB.
3axons! Dapajest 11 npoLeccoB annekTponusa /I1p/

Paznen 9. Koppo3us merasioB

9.1

Pacger 3ammTHOrO 1EHCTBIS OKCHIHBIX IJICHOK, PACYeT KOPPO3NOHHON
croiikoctr Metamuios /T1p/

9.2

Kopposus metanioB u 6ops6a ¢ et /J1ad/

Pa3nen 10. CamocTosiTesibHasi padoTa

10.1

IMoxaroroBka k mpakTHUeCKUM 3aHsATHsIM /Cp/

16

10.2

IToaroroBka Kk 1abopaTopHbIM padbotam /Cp/

15

Pa3nen 11. KonutakTHasi paGoTa Ha aTTecTalMIo

3auer /KD/

0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEpPHANbI IS IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTAIMH 00yJaloIMXCsl IPUBEICHB! B MPIUIOKEHUN K

paboueil mporpaMMe JUCHUIIIUHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO JAUCHUIUTHHE (MOIYIIO), BHIBI 3aaHUH, KDUTEPUH UX OLICHUBAHHUS,
pacmpeneneHre 6aIoB IO BUAAM TEKYIIETO KOHTPOIS pa3padaTHIBAOTCS MPENOoAaBaTeNIeM JUCIUIUINHEI C YISTOM €€ CIICIIA(DUKY 1

JIOBOAATCS 0 CBEICHUS 00YJarONINXCs Ha IEPBOM yIeOHOM 3aHATHH.

OUOC.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYLUECTBIISIETCS MpenojaBaTeieM AUCUUIUIMHBI (MOIYIs) B paMKaX KOHTaKTHOU
paboThI U CaMOCTOSTENHLHOM PaboThl 0Oydaromuxcs. st GUKCHpPOBaHUSI PE3YIIbTATOB TEKYIIErO KOHTPOJIST MOXKET HCIIONTB30BAThCS

6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MO YJISA)

6.1. Pexomenayemas JiuTeparypa




6.1.1. OcHoBHasI TUTepaTypa

ABTOpBI, COCTaBUTEIH

3ariasue

W3narennc
TBO, T'OJI

Om1. aapec

H. B. KopoBun OO0mast XUMHUsL: yIeOHHK 711 TEXH. BYy30B

M.:
Brici.
K., ,

2005

6.1.2. Jlono,iHUTE IbHAS JIUTEPATYpPa

ABTOpLI, COCTAaBUTECIIN

3arnaBsue

WN3nmarensc
TBO, TOJT

On. azpec

J12.1

I'muaka H. J1, 3amaun M ynpakHeHUs 10 o0Imei XxumMun: yae0. mocodue st

PabunoBuua B. A., BY30B
Pyounoit X. M.

M.:
WnTerpan
-Ilpecc,
2009

J12.2

H. JI. T'nuaka OO6mas xumust: yaeOHoe TocoOue s By30B

M.:UnuTter
pai-
[Ipecc, ,
2004,
2003

6.2 UndopmanyoHHbIe TEXHOJIOIHH, HCIIO/Ib3YyEeMble IIPU OCYILECTBJICHHH 00pa30BaTEJbHOIO IIPOIECCA 10 JUCHHILINHE

(Mony.Jio)
6.2.1 IlepeyeHb TMLEH3MOHHOIO U CBOOOHO PACIPOCTPAHSIEMOI0 IPOIPAMMHOI0 00ecreyeHust

6.2.1.1 | MS OFFICE

6.2.2 Ilepeuyenn npogeccHoHAIBHBIX 023 JAHHBIX U UH()OPMALMOHHBIX CIPABOYHBIX CHCTEM
6.2.2.1 | KoncynpraHT 1uioc
6.2.2.2 | Tapanr

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHHUNIJIMHbI (MOOYJISA)

7.1 HCKHI/IOHHLIC u na60paT0pHHe pa6OTBI IPOBOIAATCA B COOTBCTCTBUU C paCIIMCAHUCM 3aHATHH B na60paT0pm[x O6IL[€I>‘I

HCIIOJIB3YCTCS IIPOCKTOP U OKPaH.

XHMMUH, BKITIOUAIONICH: CYIIHIBHBIN MKad, yCTPOHCTBO [UI OBICTPOTro MPOCYIIMBAHIS XUM. TIOCY/IBI, IITATHB
naboparopublit (10 mT.), aKBagUCTUIIIATOP, OUAUCTHILIATOP, OapomeTp, Bechl a1ekTpoHHble CASCUW620HV, xoMIuiekT
¢dommuit, anmapar Kunma, mumummsoiasT™eTp pH-150M 1 B ydeOHO-HCCIEe0BATEIbCKON JTa00paTOPUH, BKITIOYAOIICH:
anmapat Kunma, 6apomerp, ouctmuisarop, Becsl HR 60, konbonarpesarens 11941000M, mumummBonsT™eTp pH-150M, neus
MydenbHas, Tepmodiok I19-4030, xpomarorpad "Xpomarek Kpuctan", snexrponeus CIIOJL. [Ipu npoBeneHun 3aHATHIA

7.2

JU11st BBITIONTHEHHSI CaMOCTOSATENBHON pabOThI UCTIONb3yeTCs YUTANBHBIN 3271 OMOIHOTEKH ¢ BBIXOJOM B IHTEpHeT.

73

Js xpaHeHus 1abopaTOpHOro 000PYIOBaHMS NIPEIYCMAaTPUBACTCS CIEI.IIOMEIICHHE .




[Ipusoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OLHEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«XHMHSA»

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.03 MOABUXHOMN COCTAB XEAE3HBIX JOPOT

(k00 u Haumenosanue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus

OAeKTPHYECKHH TPAaHCIOPT XKEAE3HBIX AOPOT

(naumenosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.

Metoanyeckre MaTepraibl, ONPEACSIONNe TPOLUeaypY U KPUTEPHH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llosicHuTEILHAS 3aIHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB
OoOydeHHs] 10 IUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHXKCHHE IUIAHUPYEMbBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@opMBbI NMPOMEKYTOUHOH aTTeCTAlluM: 3auem (3 cemecmp — ouHoe omoeneHue, 2 Kypc — 3A04HOe
omoeeHue).

[TepeueHb KOMIETCHIINMA, HOPMUPYEMBIX B TIPOIECCE OCBOCHHMSI TUCITUTUIMHBI
KOI[ N HAMMCHOBAHUEC KOMIICTCHIINHU KO,H WHAWKAaTOpa TOCTUKECHUA KOMIICTECHIINN

OIIK-1. CniocobeH penats HHXEHEPHbIE
3aJa4u B IPOeCcCUOHATILHOM
JIEITENILHOCTH C MCIIOJIb30BaHUEM
METOJIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYecKOro aHaju3a u
MOJCITUPOBAHUS

OIIK-1.2. HpI/IMeHSIeT OCHOBHBIC TOHATHUA U 3aKOHbI €CTCCTBCHHLIX HAYK JJId
peuicHus HpeZ[MeTHO-HpO(l)I/IJ'H)HI)IX 3ajga4d

OIIK-1.3. IIpuMeHsIeT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETHIECKOTO U
9KCTIEPUMEHTAILHOTO UCCIIEIOBAaHNS OOBEKTOB, POLIECCOB, SBICHUH, TPOBOANT
9KCTIEPUMEHTHI 110 33JJaHHON METOANKE W aHAIN3UPYET PE3YIIbTaThI

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IMporpaMmbl

O1eHOYHBIE
MaTepuaIbl
(cemectp 2, Kypc 1)

KOZ[ 1 HAUMCHOBAHUE NHAMUKATOPA
JOCTHXCHUA KOMIICTCHIIMNA

PesynbTarel 00yueHus 10 JUCIUILTUHE

OIIK-1.2. [IpiMeHsieT OCHOBHBIE TIOHSATHS
Y 3aKOHBI €CTECTBEHHBIX HayK Ui
penIeHus MpeaAMETHO-IPO(IIIFHBIX 3a1a4

OOGyyaroniuiicst 3HaeT:
OCHOBHBIC TMOHATUA W 3aKOHBI XMMHWHU M HUX pPOJb B
PELICHUH NPEIMETHO-IPOMUIBHBIX 3a/1a4

Tectorm. 2.1.1

OOy4aronuiicss yMmeeT:
WCIIONIb30BaTh OCHOBHBIEC TOHSTHS M 3aKOHBI XUMUU AJIS
pelIeHus TPEeAMETHO-TIPOQHIBHBIX 33134

Baganus . 2.2.1

OO0yJaroniuiics BIaaeer:
HaBBIKAMU MPUMEHCHHS OCHOBHBIX MOHSATHHA W 3aKOHOB
XUMHH JIJIs pEIIeHS] TPEeIMETHO-IPOMOMIIBHBIX 33184

Baganus . 2.3.1

OIIK-1.3. [Ipumensier
€CTCCTBCHHOHAYYHBIC MCTO/bI
TEOPETUYECKOTO U 3KCIEPUMEHTAIHHOTO
UCCIEJIOBaHUS  OOBEKTOB,  IIPOIIECCOB,
ﬂBJ’IeHHﬁ, MpOBOAUT OKCIICPUMEHTHI I10
3aJIaHHOM  METOJUKE U  aHAIU3UPYET
pe3yJbTaThl

OOyJaroniuiicst 3HaeT:
METOJIbI  TEOPETHMYECKOTO U  IKCIEPHUMEHTaJIbHOTO
WCCIIEIOBAaHUSI XMUMHYECKUX OOBEKTOB, MPOIECCOB U

Tectrrm. 2.1.2

SBICHUNA, METOAMKY TpOBEACHHS U  00paboTKH

PEIYIbTATOB XUMHUYECKOI'0 SKCIICPUMEHTA

OOGyyaronuiicst ymeeT: 3amanus . 2.2.2
MMPUMEHATH METOAbI TCOPETUIECKOTO n
OKCIICPUMEHTAJIBHOTO HUCCJICAOBAHUS XUMHUYCCKUX

OOBEKTOB, TMPOIECCOB W  SBICHHUHA, IPOBOAUTH

XMUMHUYECKHE DKCIIEPUMEHTHI 110 3aJJaHHOW METOJHMKE U
00pabaThIBaTh X PE3YJILTATHI

OO0yJaronuiics BIaaeeT:

HaBbIKAMU TIPUMEHEHUs] METO/IOB TEOPETHYECKOro |
9KCIIEPUMEHTAILHOTO ~ WCCIIEIOBAaHUS  XMMHUYECKHX
00BEKTOB, IPOLIECCOB U SABJICHUH, HABBIKAMHU POBECHUS
XUMHYECKHX HKCIEPUMEHTOB IO 3aJaHHOM METOIUKE U
HaBBIKAMHU 00pabOTKH UX Pe3yJIbTATOB

3amanus 1. 2.3.2

[TpomexyTouHasi aTTecTanus (3a4eT) MPOBOAUTCS B OTHOM U3 cleAyomuX (popm:

1) cobecenoBanue;

2) seimonHeHue 3agannii B OMMOC yHuBepcuTera.




2.

Tunosbie! KOHTPOJILHBIE 32JAHUS WM HHbIE MATEPHAJIBI /15l OLEHKH 3HAHUM, yMEHHUH,

HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2.1 TunosBble BOIIPOCHI (3aL[aH]/I$l) JIUIS1 OLEHKH 3HAHHII B KaUecTBe 06pa30BaTeJ’le0F0 pedyJjbTara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOUIHIicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC ITOHATHUS M 3aKOHBI XUMHH U UX POJIb B PEICHUHU NTPEAMETHO-IPOMMIBHBIX 3a1a4
HayK Ui pElIeHHs HpPEeIMETHO-
poGUIBHBIX 32724

a)
b)

c)
€)

2.1.1. Ilpumepsl TeCTOBBIX 3aJaHMit

1. Tennora oO6pa3oBaHus BeLIeCTBa — 3TO

TeIyI0Ta 00pa3oBaHus 1 MOJIS JAHHOTO BEIIECTBA U3 aTOMOB B BAKYYyME;

TETII0BOH 3 PEeKT peakunu 00pa3oBaHus | MOJIS TaHHOTO BELIECTBA M3 MPOCTHIX BELIECTB;

cymmMma 3Hepr1/1171 BCEX XUMHNUYECCKHUX CB)I3CI71, BXOAIINUX B COCTAaB MOJICKYJIbI JaHHOT'O BCUICCTBA,
TENI0BOM 3G GEKT peakuuy pa3aoKeHus 1 Mo JaHHOTO CI0KHOTO COEAMHEHUsI Ha IPOCTHIE BEILIECTRa;
TETIOBOM 3 PEKT peaKkuny MpH MOCTOSHHOM JIaBICHUN

2. @opmynHMpoBKa cIeICTBHA M3 3aKOHa ['ecca 1t pacdera m3MeHEHUs dSHepruu ['mbOca XMMHUYECKUX
pEeaKLUii 3ByUUT CIEAYIOIUM

n3MeHeHue dHeprun [ mo6ca peaknu paBHO pa3HOCTH TEIUTOT 00pa30BaHUs M SHTPOIHIA YIYACTHUKOB TaHHOU

peaKIny, YMHOKEHHBIX Ha KO3 (PUIUEHTBI, CTOSIIIIE TIepe/1 BEIIECTBAMU B YPaBHEHHU PEaKIUH;

n3MeHeHue sHepruu [ nb6ca peaknyu paBHO pa3HOCTH SHepruit [ 166ca 0OpazoBaHUsl KOHEUHBIX U HCXOIHBIX

BEIIECTB — YYAaCTHUKOB JAaHHON peaklHd, JeleHHOW Ha pa3HOCTh KOA((HUIIMEHTOB, CTOSANINX IIEepen

BEIIECTBAMU B YPaBHEHUH PEaKIIH;

W3MeHeHHue 3Hepruu ['mb0ca peakimu paBHO cymMMe SHepruii ['mb0ca oO0pa3oBaHUS KOHEUYHBIX M UCXOIHBIX

BEIIECTB — YYaCTHUKOB JIAHHOW PEaKINH, YMHOKEHHBIX Ha KOA((HUITUEHTHI, CTOAIINE TIepe]] BeeCTBAMH B

YpaBHEHUU pEaKIny;

n3MeHeHue sHepruu [ nb6ca peakym paBHO pa3HOCTH SHepruil [ 166ca 00pa3oBaHUs KOHEUHBIX U HCXOIHBIX

BEIECTB — YYACTHUKOB JIAHHOW PEaKINH, YMHOKEHHBIX Ha KOA((HUITUEHTHI, CTOAIINE TIepe]] BeeCTBAMH B

YpaBHEHUU pEaKIny;

~n3MeHeHune sHeprun [ nb0ca peakinu paBHO pazHOCTH dHepruit [ m6Oca 06pa3zoBaHus HICXOHBIX U KOHEYHBIX

BEIIECTB — YYaCTHUKOB JIAaHHON PEeaKIiu, YMHOXEHHBIX Ha KO3((QUIIMEHTBI, CTOSIINE Mepe]] BENIeCTBAMU B

YpaBHEHUU peaKIuu

3. OHranbnuel CUCTEMbI HA3bIBACTCS:

TEIIOoBOH 3G (GEKT peakiuu MNP MOCTOSHHOM JIABJICHUM;

CyMMa BHYTPECHHEH SHEPTUU U SHTPOIMU CUCTEMBI;

TEII0BOM 3 (HEKT peakiyu IPH MOCTOSTHHOM 00bEMEe CUCTEMBI,

Pa3HOCTh PHTPOIUU CUCTEMbI U IPOU3BEJICHISI IABJIICHUS Ha 00bEM;

CyMMa BHYTPEHHEW SHEPTHH CUCTEMBI U MIPOU3BENICHUS IaBICHHS HA 00BEM.

4. Cnencreue u3 3akoHa ['ecca jns pacdera TEIUIOBBIX dPPEKTOB XUMUYECKUX peakiuil (hopMynupyercs
CIICAYIOIIMM 00pa3oM:

TEII0BOM 3 (HEKT peakiyu paBeH CyMMe TEIUIOBBIX 3()(EKTOB OTACIBbHBIX CTaAUi TaHHOW PEaKIIUH;

TermoBoil 3dekT peaknuu paBeH Pa3HOCTH TEIUIOT OOpa30BaHUS KOHEYHBIX M HMCXOJHBIX BEIISCTB —

YYaCTHUKOB JAaHHOW peakuuu, AEJICHHOW Ha pa3sHOCTh KO((HUIMEHTOB, CTOSIIMX IIE€pell BELIeCTBAMH B

YPaBHEHUH PEaKLHH;

TETIoBOH 3P QEKT peakiuy paBeH CyMMe TETIOT 00pa30BaHUsl KOHEUHBIX M HICXOIHBIX BEIIECTB — Y4aCTHHKOB

JIAHHOW peakIlni, YMHOKEHHBIX Ha K0 UIMEHTHI, CTOSIIINE Tepe]] BEIeCTBAMH B YPaBHEHUH PEaKIINY;

! TIpuBonarcs THUHOBHIE BONPOCH M 3aganus. OLEHOYHBIE CPEACTBA, NPEIHA3HAYEHHBIE Ul IIPOBEJEHMS ATTECTALMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT aKTyalW3aldd C YY4EeTOM pa3BHTHUS HAayKd, oOpa3oBaHUWsS, KyJIbTYPHI, SKOHOMUKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




d)

€)

TermoBoll 3¢dekT peaknumu paBeH Pa3HOCTH TEIUIOT OOpa30BaHUSl KOHEYHBIX M HMCXOJHBIX BEIIECTB —
YYaCTHUKOB JIAHHOW Peaklliy, YMHOKEHHBIX Ha KOO(Q(HIIMEHTHI, CTOSIINE TIepe)T BEECTBAMH B YPaBHEHUH
peakuuu;

TETUI0BOM 3()(PEKT peakiuu paBeH Pa3HOCTH TEILIOT 00pa30BaHMs KOHCYHBIX BEIIECTB — YYaCTHUKOB JIAHHOM
peaKui W TEIUIOT CTOpPAaHWSI HMCXOJHBIX BEIIECTB — YYAaCTHHKOB NaHHOW peaKIHWH, YMHOXXEHHBIX Ha
KO3 (UITUCHTEHI, CTOSIITUE MTePE]T BEIICCTBAMU B YPAaBHCHUU PEAKIIHH }

5. DHAOTEPMUYECKOU SBISCTCS PEaKIns, I KOTOPOi

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

6. CponcTBO K BIEKTPOHY — ITO:

SHEPTus, KOTOpas 3aTpaurBaeTCs Ha MPUCOECANHEHHE 3JICKTPOHA K aTOMY;

SHEPIrusl, KOTOpas HeoOXoauMa sl OTPBIBA JIEKTPOHA OT aTOMa;

CBOWCTBO aToMa JaHHOTO 3JIEMEHTa OTJaBaTh CBOU 3JEKTPOHBI COCETHIUM aTOMaM;
SHEPTrusl, KOTOPask BBIAEISACTCS NPHU IPUCOCTNHEHUH JIEKTPOHA K aTOMY;

CBOWCTBO aTOMa JaHHOTO 3JI€MEHTA MIPUTATUBATH K ce0e 3JIEKTPOHBI OT COCETHUX aTOMOB.

7. TIlox OKUCIHUTENHHBIMYU CBOMCTBAMH aTOMa ITIOHUMAIOT:

CIOCOOHOCTh aTOMa OT/IaBaTh 3JEKTPOHBL;

SHEPrHI0, KOTOpas HEOOXOAMMa JIJIsl OTPBIBA 3JICKTPOHA OT aToMa;

CBOICTBO aTOMa JaHHOTO AJIEMEHTA OTAABAaTh CBOM JJIEKTPOHBI COCEJHUM aTOMAaM;
CIOCOOHOCTH aTOMa MIPHUCOETUHSATH IJIEKTPOHBI;

CBOICTBO aTOMa TaHHOTO AJIEMEHTA MPUTITUBATE K ce0e 3NMEKTPOHBI OT COCETHIX aTOMOB.

8. Uto Ha3pIBacTCS AMEKTPOOTPUIIATEILHOCTHIO?

SHEPTHsl, KOTOPas 3aTPAvYMUBACTCS HAa MPUCOCAMHEHHE dJICKTPOHA K aTOMY;

9HEPTHUsi, KOTOpast HEOOXO0/[MMa JIJIsl OTPBIBA 3JIEKTPOHA OT aTOMa;

CBOWCTBO aToMa JaHHOTO 3JIEMEHTa OTJaBaTh CBOU 3JIEKTPOHBI COCETHUM aTOMaM;
SHEPTHsl, KOTOPAs BBIJACISACTCS MPU MPUCOCTUHEHUH SJICKTPOHA K aTOMY;

CBOWCTBO aToMa JIAHHOTO 3JIEMEHTA MPUTATUBATH K ce0e 3JICKTPOHBI OT COCETHUX ATOMOB.

OIIK-1.3. ITpumenser OOyuarommiics 3HaeT:

€CTECTBEHHOHAYYHbIE METOIbI METO/(bl TEOPETHUYECKOTO M JKCIIEPUMEHTAILHOTO HCCIICIOBAHUS XUMUIECKUX OOBEKTOB,
TEOPETUIECKOTO U IPOIIECCOB U ABJICHUH, METOIUKY MPOBEIEHHUS U 00pabOTKH Pe3ynbTaTOB XUMHUYECKOTO
AKCIEPUMEHTAIBHOTO SKCIEepUMEHTa

HCCIIe0BaHUS 00bEKTOB,
IIPOLIECCOB, ABJICHUH, IPOBOJUT
SKCIEPUMEHTHI 10 3aJJaHHOMN
METOAUKE U aHAITU3UPYET
pe3yabTaThl

1

a)
b)
c)
d)

2.1.2. Ilpumepsl TeCTOBBIX 3aJaHMIT

MeTaHOI NOTy4aeTcst B pe3ysIbTaTe PeaKinuu
CO(r) + 2H2(r) «CH30H(x); AH0298 =—127,8x I
BIIPaBO;
BJICBO;
BHayYaJie BIPABO, 3aTEM BIIEBO;
He OyJeT cMelaThesl.

Kax Hamo n3MeHnTh 1aBieHNEe B CUCTEME, YTOOBI CKOPOCTh MPOTEKAIOMIEH B HEW peakinun
2H5S5(1) +302(r) —2S02(T) + 2H20(T) yBenuumiack B 32 paza?

YMEHBIIUTH B 2 paza ;

YBEJIMYHTH B 6,4 pasa ;

YMEHBITTUTE B 32 pasa ;

YBEJIMYUTH B 2 pasa.




a) 24 wmn;
b) 48 mn;
c) 24m

d) 12 m.

a) 0,11%;
b) 0,02% ;
c) 0,125%;
d) 0,7%.

a) -0,295B
b) 0,295B
c) 0,059B
d) 0,059 B}

a) 0,059B
b) 0.059 B
¢c) 0,18B
d) 0,03B

) =A:Pb0-2e =Pb*

d) ~A:Pb0—4e =Pb*

a) B oOpaTHOM
b) He cmecTHTCH

d) B npsMoM

3 Ilpu KHCIIOTHO-OCHOBHOM THUTpoBaHHuU 50 MJI pacTBOpa Iej10un u3pacxomoBado 24 mi 0,5 M pacTBopa cepHoi
kuca0Thl. CkojbKo 0,5 M COJIAHOM KMCIOTHI MOTPEOOBAIOCH ObI IS TOM *Ke Leaun?

4 Jlns xucimoTHO-ocHOBHOTO THTpoBaHus 30 Mi pactBopa KOH morpeboBamocs 12 mu 0,05 H. pactBopa
KACIOTHL. OTpe/ieuTe MPOICHTHYIO KOHIIEHTPAIIUIO PACTBOPA IIEIOYH.

5 Tlorenmuan BOIOPOIHOTO 3IeKTpoaa pu pH, paBHOM 5, cocTaBiseT:

6 D.n.c. KOHLEHTpaMOHHOTO ranbBanuueckoro snementa :Fe/FeCl3(3 u.)//FeCl13(0,001 M)/Fe paBen

7 Kakue peakiyu IpoTEKaroT Mpu paboTe KUCIoTHOro akkymyisatopa Pb/ HoSO4 /PhO,?
a) {~A:Pb0—4e =Pb*
b) ~A:PbO; +4H" +4¢ =Pb0 + 2 H,O K: Pb0 — 4e =Pb*

K: PbO; + 4H* + 4e = Pb0 + 2 H,0O

K: PbO; + 4H* + 2¢ =Pb% + 2 H,O
K: PbO; + 4H* + 2¢ = Pb** + 2 H,O

9. B kakoM HaIlpaBJIeHUH CMECTUTCS paBHOBecHe rujiponusza ZnSO4 nipu yBennyenuu pH?

C) BHaA4daJIC B O6paTHOM, 34TCM B I[IPAMOM

2.2 TunoBble 3a]aHUSA /I OLIEHKH YMeHMI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNbTaT:

Kona n naumeHoBanue
WHJUKATOpa JOCTUKEHUS
KOMIIETEHIIUH

O06pa3oBaTeNbHBINA PE3yNbTaT

OIIK-1.2. TlpuMeHsieT OCHOBHBIE
TIOHSTHS 1 3aKOHBI
€CTECTBEHHBIX HAYK JJIs
pelieHus npeaMeTHO-
npoIIBHBIX 33124

OO0yyaronuiicst ymeeT:
HCIIOJIb30BaTh OCHOBHBIC IMOHATHS U 3aKOHBI XMMHUH IS PEIICHUS MTPEIMETHO-TIPO(UIBHBIX
3a1a4

3amanme 1. Onpenenure:

YCIOBUAX.

2.2.1 Ilpumepsnl 3aganmii

a) BOBMOXXHOCTh CAaMOIIPOHU3BOJIBLHOTO IPOTEKAHMUSI ITPOLIECCOB;
0) MPeaNOYTUTEIHHOCTh TON WU HHOM PeaKIui;
B) KOJIHeCTBO Terwa (K/[k), KOTopoe BBIIEIMTCS FITH TIOITIOTATCS TIPH TPOXOKICHNN KKIIOHN PEaKIiH (H.Y.).
YpaBHEHU peaKIuii:
S(k) + O (r) = SO(T)
S(k) + 1,50, (r) = SO3(r)
Hcnonvzyiime ons pacuemos mabauyy mepmoOUHAMUYECKUX XAPAKMEPUCTUK 8euleCing npu CIMaHOapmHbIX




3amanwne 2. Onpenenure s raasBaandeckoro snemenra (-) Mg /0,01M MgSO.// 0,001M CuSO. /Cu (+)

a) B K/ SHEPrHI0 XUMHYECKOH PeaKIny, TPEBPALIAIONIYIOCS B AIEKTPHUECKYIO;
0) HaIMIIMTE IPOLIECCH HA AHO/E U Ha KAaTOJIE, PEaKIHIO, TEHEPUPYIOIIYI0 TOK;
B) 3HAYEHNE 3.]1.C. TATTHBAHIHYECKOT O 7IeMeHTa

3amanue 3. Cxosbko rpammoB xiopuaa xenes3a FeCls nano pacroputs B 450 r Boas! st ipurotosieHus 10% - ro pactBopa?
OtBetsl: 1) 51;2)4571;3)50T1;4) 53 1

3ananue 4. Onpenenure, Kakas U3 MPUBEACHHBIX PEAKIHMH ABISETCH OKHUCIUTEIBHO-BOCCTAHOBUTEILHOM:
1. NazPO4 + H,O — NaHPO, + NaOH
2. K4[Fe(CN)e] + FeCls — Fes[Fe(CN)s]s + KCI
3. SiO,+ HF — SiF4 + H,0
4, H,SO;+ HCIOs — + HCI

OIIK-1.3. [Mpumenser | OOydarOMMACT yMeeT:

€CTeCTBCHHOHAYYHbIE  METOJBI | MIPUMEHATh METOJABI TEOPETHYIECKOTO M SKCIEPUMEHTAIBHOTO HMCCICIOBAHUS XUMHYCCKHUX
TCOPETUYECKOTO nu O6’beKTOB, mpoueccoB " ﬂBHeHHﬁ, MPpOBOANUTE XUMHUYCCKUEC SKCIECPHUMCHTHI 110 SaﬂaHHOﬁ
SKCIIEPUMEHTAIEHOTO METOJIUKE U 00pabaThIBaTh UX PE3yJIbTAThI

HCCJIeTIOBAHUS 00BCKTOB,

MPOLIECCOB, SIBJICHUM, MPOBOJIUT
9KCHEPUMEHTHl 1O  3aJaHHOU
METOJUKE u aHaJIM3UPYET
pe3yJIbTaThl

2.2.2 TlpumepsI 3aganuii

3aganue 1. Ilo 3nmauenmio 1P paccuuraiiTe pacTBOPHMMOCTh, a TAKKe KOHIEHTPALMI0 KAaTHOHOB M AHMOHOB B
HACBIILIEHHOM PacTBOpE, MOJIb/I, 1/1, mr/n. Coemunenne: CuS I1P= 6-10 3¢

3aganue 2. Hamummire MONEKyISpHbIE U HOHHO-MOJEKYJISIpHBIE (ITOJTHOE M COKPAIIEHHOE) YpaBHEHHS THUAPOIN3a
IIPUBEAEHHBIX COJIEH IO IIEPBOM CTYIIEHU, a TAKXKE BBIPAXKEHUS I KOHCTAHThI TUAPOJIN3A. Y KQXKUTE PEAKIIUIO CPE/IbI
Y HallpaBJICHHE CMEILEHHUS pAaBHOBECHS I'MIAPOJIN3a IS KaKJOTO CITydas MpH:

a) pa30aBlieHUN;

0) n00aBJICHUU PaCTBOPA KKCIIOTHI,

B) 10OABIIEHUH PaCTBOpPA MIEIOYH;

T') HarpeBaHUM.

3amanue 3. CocTaBbTE CXEMY MPOIIECCOB, MPOUCXOASIINX HA HHEPTHBIX JICKTPOIaX MPH
anekTposnse BogHOro pactsopa Zn (NOs),. BerumcianTe Maccy MogyqarouXxcsl Ha 3JEKTPOIaxX BEHIECTB. €CIH CUJIa
toka 100 A, Bpemst anextponuza 60 MUHYT.

2.3 TunoBble 3aJaHUA /1JIs1 OLIEHKH HABBIKOB B KauecTBe 00pa30BaTe/LHOI0 pe3yabTaTa

Kon 1 HaumeHnoBanue O06pazoBaTesbHBIA pe3ysIbTaT
UHUKATOpa JOCTHKEHUS
KOMIETEHITNH

OIIK-1.2. Ilpumenser ocHOBHBIE | OOydJalONIHiics BIageeT:

HayK JJIs1 PElIeHHs MPEeIMETHO- | MPOQMIBHBIX 3a/1a4
npoHIBHBIX 33124

TMOHATHA U 3aKOHBI €CTECTBEHHBIX | HABBIKAMW MPHUMCHEHUSA OCHOBHBIX MOHSATHH M 3aKOHOB XHMHH 1A pEHICHUA NPEAMETHO-

2.3.1. ITpumepsl 3a1aHMIi

3ananue 1. Paccumraiite 3/[C MeTHO-IIMHKOBOTO TATbBAHUYECKOTO 3JIEMEHTA JJIsI CTAHITAPTHBIX
KOHIICHTpAITNii HOHOB MEM ¥ ITMHKA.

PacTBOPEHHBIM KHCIOPOJIOM.

3anmanue 2. HapyiieHa CIIONTHOCTh MOKPBITHS OLMIMHKOBAHHOTO kele3a. OnpeaenuTe THI TOKPBITUS (AaHOAHOE HITU
KaTOJHOE) W HAIMIIWTS aHOJHYI0 M KaTOIHYIO PEakiud B cpenax: a) pazbasienHoit H2SO4, 0) HelTpaabHOU C




3ananue 3. PaccunTaiite 3.J1.C. MEIHO-IIMHKOBOTO TaJJbBAHUYECKOTO DIIEMEHTA, €CITH JEKTPOBI MTOTPYKEHBI
B 0,01 M pacTBOpHI CBOMX COJICH.

3ananue 4. Ha nelitpanu3zamuio 1,35 T cepHON KUCIOTH U3pacxooBaHo 1.1 T THAPOKCHAA MIETOYHOr0 MeTamia. B
pe3ynbpTaTe peakiuu ooMeHa oopasyeTcs cpenHssa conb. Kakosa hopmyna rumpokcuaa? .

3amaame 5. Ha melitpamuzanuro 2,7 T CepHOM KHCIOTHI M3pPacXoioBaHO 2,2 T THIPOKCHAA IIEIOYHOTO MeTalla.
Haiinute sxBuBalieHTHYIO Maccy ruapokcuia. Kakora ero gopmyna? Peakius oOMeHa mpoTekaeT ¢ 00pa3oBaHHEM
KHUCJIOM COJH.

OIIK-1.3. [Mpumensier | OOyuvarommiics BiiageeT:

€CTECTBEHHOHAy4YHbIE  METO/bl | HABBIKAMU NPUMEHEHHS METOJIOB TEOPETHYECKOTO M JKCIEPUMEHTAIBHOIO HCCIEIOBaHMS
TEOPETHIECKOTO 1 | XUMHYECKUX OOBEKTOB, MPOLECCOB M SBICHMH, HABBIKAMH TIPOBEICHHUS XHMHUYCCKHX
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTOB TI0 3aJaHHOH METOANKE ¥ HABBIKAMU 0OPAaOOTKH NX PE3yIbTaTOB
HACCIIEN0OBAaHUS 00BEKTOB,

TPOIIECCOB, SIBIICHHUH, MPOBOIUT
SKCIIEPUMEHTBHl 1O  3aJaHHOU
METOIMKE u aHAIN3UPYET
PE3YNbTaThI

2.3.2. Ilpumepsl 3agaHuii

3ananue 1. [lpu nonmxennu temnepatypsl Ha 20 °C ckOpOCTh peakuu yMeHbIIUIACh B 9 pas.
Kak U3MeHHUTCS CKOPOCTh 9TOi peakiuu Npu yBenudenuu temneparypbl ot 80 °C no 120 °C ?
Pacuer nposeaute no npasuiy Bant-T'odda. [Touemy ckopocTs peakiuy Bo3pacTaeT MpH NOBBIIIEHUN TEMIIEPaTyphl?

3ananue 2. [IpupomHEIii Ta3, UCTIONB3yEeMbI B KOTEIBHBIX B KAYECTBE TOIIINBA, B OCHOBHOM COCTOUT 3 MeTaHa CHa.
CocTaBbpTe ypaBHEHHE peakIi TOpeHHs MeTaHa W, MPUMEHMB CJIEJICTBUE W3 3aKOHa l'ecca, ompenenuTe TEIIOTY

CropaHnuvs M€TaHa.

3amanue 3. BeUuciIuTh 3HaYE€HHUE 3./.C. TAILBAHUYECKOr0 JJIEMEHTA:
(-) Zn/0,01 M ZnS0.//0,01 M FeSO./ Fe (+)

'm66ca xumMHuYeCcKOl peakiyu.

HpOTeKTOpHOﬁ 3alIuTe XKCJIC3a B MOpCKOﬁ BOJIEC.

3amanme 5. B xakyto cropony cmectutcs paBHoBecue peakiuu: CO(ra3) + H20(map) «» CO2(ra3) + H2(ra3)
AH® = - 41,8 x/Ix 0py MOBBILLIEHUN TEMIIEPATYPHI U OBBILICHUU AABICHUS?

Hammmmre IMPpOLCCChl HA aHOAC U KAaTOAC, a TAKKEC PCaKIUI0, TCHCPUPYIOIIYIO TOK, U ONPCACIINTE B KI[)K SHEPruro

3ananue 4. U3 merammos Cu, Mg, Cr BeiOepere npotekTop ans Fe. Hanmmmre aHOAHBIN M KaTOTHBIN MTPOIECCH IPU

2.4 TlepeyeHb BONPOCOB /15 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEKYTOYHOI aTTecTallNU

1. OcHOBHBIE XMMUYECKHE MOHATHUSA: MOJb, MOJISIpHAsA Macca. OCHOBHBIE 3aKOHBI XUMUHU: COXPAHEHUS
Macchl BEILECTB, IOCTOSHCTBA COCTaBa, HKBUBAJIECHTOB, KPATHBIX OTHOIIEHUH, OOBEMHBIX OTHOIICHU,
ABorazipo. YpaBaenne MeHnneneeBa-Kianeitpona. PacueT SKBUBAICHTHBIX MacC 3JIEMEHTOB U COCIMHEHU M.

2. Xumuueckas TepMoaHHaMUKa. [IepBblil 3aKOH TepMOJUHAMUKNA. BHYTpEHHSISI SJHEPTHsI U SHTAJIBIIUS.
Tepmoxummueckuii 3axkoH ['.U. I'ecca, cnenctBust u3 3akoHa. CTaHIapTHBIC TETUIOTHI 00pa30BaHMs. DHTPOIIHSI.
V3MeHeHHe SHTPONMU B XMMUYECKHUX Mpoleccax U (a3oBbIX mepexonax. JHeprus ['mub6ca. HanpaBieHHOCTD
XUMHUYECKUX TporeccoB. Pacuetr namenenus sneprun [ md66ca B XUMHUYECKUX peaKIUIX. XUMHUECKOe U (pa3oBoe
paBHOBECHSI.

3. Xumnueckast KuHeTuka. CKOpOCTb TOMOT€HHBIX M T€TEPOT€HHBIX XMMUYECKUX PEaKINil. 3aBUCHMOCTh
CKOPOCTH OT KOHIIEHTpallMil pearupyrollux BELIECTB (3aKOH IEHCTBUS Macc), TemIepaTypbl (mpasBuio BaHTt-
l'odda, ypaBHenne Appenuyca). DHeprusi aKTUBallUA. | OMOTEHHBIH M TETEPOTCHHBIA KaTaau3. XUMUYECKOE
paBHOBecue. KoHcTaHTa paBHOBecHs U ee CBs3b ¢ sHepruei ['mOOca. [IpuHIMI CMEIIEHUsS XUMHYECKOTO
paBHoBecus Jle [llarenbe. duznueckre METOIbI CTUMYJIUPOBAHUS PEAKIUMN.



4. Crpoenne atoma. Moaenu ctpoenusi aromMa. YpasHenus Jlyu-ne-bpoitns u pénunrepa. Teopus
Bopa. Dnextponnsie 000104ku atomMoB. KBantoBbie uncna. [Topsiok 3amoiHeHus 3JIEKTPOHHBIX OpOUTAJICH:
npuniun [laynu, npaBuiio ['yaaa, npaBuia KineuykoBCKOro. JeKTpOHHBIE CEMENCTBA AIIEMEHTOB.

5. Ilepnonnueckas cucrema annemenToB [[.1. MenneneeBa. DHeprust HOHU3ALNU, CPOACTBO K 3JIEKTPOHY,
3IEKTPOOTPULATENBHOCTD, CTEIICHH OKUCIIEHUS IEMEHTOB. M3MeHeHne paanycoB, 3IeKTPOOTPULIATEIbHOCTEN,
SHEPIUMM HMOHM3ALMU, CpPOACTBA K JJIEKTPOHY, @ TAaKXe KHUCIOTHO-OCHOBHBIX M  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB 3JIEMEHTOB.

6. Xumnueckas cBsi3b. OCHOBHBIE XapaKTEPUCTUKU CBSA3M: dHEPrus, AJIMHA. MeTo/ BaJE€HTHBIX CBS3EH.
OCHOBHbIE XapaKTEPUCTUKH KOBAJICHTHOM CBSI3U: HAIIPaBJIEHHOCTb, HACBIIIAEMOCTh, KPATHOCTb, MOJIAPHOCTb.
Bo30yxkeHHOe COCTOSHUE aroMa. DJEKTPHUUYECKUI MOMEHT AMIoisA. [ MOpuam3amus aTOMHBIX OpOuTaiei.
JloHOpHO-aKkIenTopHasi CBsA3b. BomopoaHas cBa3b. MeTon MONEKYJIspHbIX opOutaneil. MoHHas cBsizb, ee
OTJINYUE OT KOBAJICHTHOM CBSA3H. [JJOCTMKEHMSI XMMHUM B HOBBIX OTPACIIAX IIPOMBILUICHHOCTH: HAHO-, ILIa3MO-,
MEMOPaHOTEXHOJIOTUH.

BuyTpeHHss cTpyKTypa KpUCTauIoB. THIBI KPUCTAUIMYECKUX PELIETOK. 30HHAS TEOpUs KPHUCTAJUIOB.
Meraibl, HOJyIPOBOJHUKH, TUINEKTPUKU. JlMarpaMmma COCTOSIHUS <«OKEIE€30-yIiaepoay.

7Copbumst u copOIMOHHBIE Tporiecchl. MonekyispHas aacopOius. HMoHHO-oOMeHHas aacopOIus.
VYpasuenus JIaurmiopa . [ToBepxunoctHo-aktuBHbIE BelecTBa ([IAB). Ctpoenue. [Ipumepst I[TAB. [Ipumenenue
COpOIMOHHBIX TIporieccoB U [IAB B TeXHUKE U HAPOJTHOM XO3SHCTBE.

7. ducnepcublie cucteMbl. Kimaccudukanuu 1 METO/IbI OJTyUYEHUs IUCTIEPCHBIX cucTeM. Kunetnueckas u
arperatuBHas yCTOMUMBOCTb JUCIEPCHBIX cucTeM. I'pyboucnepcHble CUCTEMBL: CYCIIEH3UU, SMYJIbCUH, [IEHBI.
Konnounueie cucrembl. CtpoeHue KomuiomgHoW yactuibl. CBOMCTBAa KOJUIOMIHBIX cucteM. Koarymsous.
Dnexrpodopes, dnekTpoocMoc. Tukcorponusi. CuHepesuc.

8. PactBopbl. CriocOOBI BBIpQXKEHUS KOHIIEHTPAIMH PacTBOPOB. TepMOAMHAMHKA MTPOLIECCa PACTBOPEHHUSL.
KommratuBHble CBOWMCTBA pPacTBOPOB. 3aKOHBI PACTBOPOB HeEeKTpoysnToB: Payns u  Bant-T'odda.
N3oronnueckuit koadpduiment. [Ipumenenue 3akonoB Payns u Baut-I'odda k pactBOopam 31eKTpOdHUTOB.
OnexkTponutuyeckas jauccoumanus. CTeneHb M KOHCTaHTAa JAuMccolManuu. Jluccoumanus paziudHbIX
XUMHUYECKUX coelMHeHul. Peakinu B pacTBOpax 3JeKTpoiauToB. 3aKoH pa3dasnenus OctBanpaa. [IponsBenenue
PacTBOPUMOCTH.

9. DnexTponuTHyeckas IUCCOLMALNSA BOIbI, HOHHOE NPOU3BEIEHUE BOJbI, BOJOPOIHBIN ITOKA3aTEb.
JluarpaMma cOCTOSTHUS BOJIbI B 00J1aCTH HEBBICOKUX NaBieHui. ['unponus coneit. Bunpl ruaponusa. Koncranra
TUAPONIN3a, CTENEHb TUAPOIN3a. YCIOBHS CMELIEHUs paBHOBECUSA THIAposM3a. Bopomoaroroska s
oxnaxaenus JBC. VYnanenue mexaHWMYecKuxX MpUMeced, KOJUTOMAHBIX 4acTull. JloOaBieHHE MPUCATOK K
oxnaxnatouien Bose. XKectkocth Boabl. CocTaB mpupoaAHbIX BoJ. CriocoOb! orpeiesieHusl BpeMEHHOM 1 o011ei
xecTkocTU. CrocoObl yCTpaHEHHs! KECTKOCTH BOJbI: METOJIaMU XMMHUYECKOTO OCaX/I€HUs U MOHHOro oOMeHa
(KaTUOHUPOBAHUS M AHUOHUPOBAHUS), MATrHUTHOW O0OpaOOTKOHM, DSIEKTPOIUAINU30M, YIBTPa3BYKOBOU
00pabOTKOM, MATHUTO-MOHU3AIMOHHBIM METOJIOM.

10. /lonopHo-akuentopHoe B3auMmozelicreue. KomiuiekcHble coeanHeHns. KoopanHanuoHHas Teopus
Bepnepa. Jluccormanns KOMIUIEKCHBIX COEAUHEHHM. Y CTOMYMBOCTh KOMIUIEKCOB. J[BoitHbIe conn. KoHcTanTa
HECTOMKOCTU KOMIUIEKCHBIX coelMHeHUH. [IpuMepsl NCnoIb30BaHUsI KOMIUJIEKCHBIX U JIBOMHBIX COCAMHEHUN B
TEXHUKE.

11. Knaccel Heoprannueckux BemiecTB. CBONCTBAa OKCHIOB, THAPOKCUJIOB, COJIEH.

12. OxucnurensHo-BoccTaHOBUTENbHBIE peakiuu (OBP). IlpaBuna onpeneneHus cTeneHu OKUCICHUS.
Oxucnurenu u BocctaHoButenu. Knaccugukamuss OBP. Hampasnennocts OBP. Hcnonws3zoBanue OBP B
ANEKTPOXUMUYECKUX NMPEoOPa30BaTEAX SHEPTUH, B AHATTUTUUECKON XUMHUH U JIp.

13. O6muue cBoiicTBa METAIOB. 3aBUCUMOCTh METAJIOB OT MOJIOKEHUS B iepuoindeckoii cucreme J{.1.
MenpneneeBa. OCHOBHbIE METO/bI NOJNy4eHHs. VICIONB30BaHME B KAa4eCTBE KOHCTPYKLIHOHHBIX MaTEPHAJIOB.
DU3UKO-XMMHYECKHUE MPOLIECCHI IIPU CBAPKE U MMAKe METAJUIOB.

14. CnnaBel. ®U3MKO-XUMUYECKU aHANN3. J(MarpaMmel COCTOSIHUS ABOMHBIX METAIUTMYECKUX CUCTEM C
o0Opa3oBaHHEM PBTEKTUKH, UHTEPMETAJIUA U TBEPAOTO pacTBopa. Mcronp30BaHuE CIIIaBOB B TEXHUKE.

15. DnexkrpoxuMusi. DIEKTPOIHBINA MOTEHIMAN. M3MepeHne cTaHAapTHBIX 3JIEKTPOIHBIX MOTEHIIHAJIOB.
Bonopoansriit anexrpon. YpasHenue HepHcra. XMMUYECKUE UCTOYHUKM TOKA: FaJbBAHUYECKUE U TOILIMBHBIE
AJIEMEHTHI. DJNEeKTpOXUMUYeCcKas nossipuzanus. YpaBHenue Tadens. KucioTHeie U MIeT0YHbIE aKKYMYJISTOPHI.
HoBble THIIBI aKKYMYJIATOPOB. DIEKTPOJIN3. DIEKTPOIU3 PACIIIaBOB U pacTBOpoB. KaroaHoe BoccTaHOBIEHNE U
AHOJIHOE OKHUCIIEHHE. DJIEKTPOJIN3 PACTBOPOB C PACTBOPUMBIMH U HEPACTBOPUMBIMU aHOaMU. 3akoHbI Dapazes.
Bsixon o Toky. Ilpumenenue anexrponnsa. ['anpBanomnnactuka. ['ansBaHocTerusi.



16. Koppo3zus meraminoB. KuneTtuka 1 TepMoIMHAMUKA Ta30BOM U AJIEKTPOXUMHUUYECKON KOppo3uu. Busl
koppo3uu. Koppo3ust mox nerictBueM Onyxaaromux TOKoB. CIOCOOBI 3aIIUTHI OT KOPPO3HHU: JIETHPOBAHUEM,
3alIUTHBIMU TMOKPBITUSMH, AJIEKTPOXUMUYECKUMH CHOCOO0AMU, U3MEHEHHEM CBOMCTB KOPPO3HOHHOM Cpenbl,
palMoOHAIbHBIM KOHCTPYUPOBAHUEM U3/ICIHIA.

17. Opranunyeckue coenuHeHus. OOmias xapakrtepuctuka. OTiMuuTeNabHas OCOOECHHOCTh. Teopus
xumuueckoro crpoenuss A.M. bytiepoBa. @yHKIIMOHAIBHBIE TPYIIBI OPraHUYECKUX coennHeHuil. [Ipumepsl
MpeiebHBIX U HeNPEIeNIbHBIX YTIEBOIOPOA0B,CIUPTOB, (hEHOJIOB, aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIOT,
HIUPOKO MPUMEHSEMBIX B TEXHUKE U HAPOHOM XO3SIICTBE.

18. Bricokomonekymnsipubie coequnenus. [lonumepsl. [lonmumepusie maTepuansl. OnuromMepsl. MeToabl
CHUHTE3a TMOJUMEPOB:MOJMMEpHU3alsl M MOoJuKOHJeHcauus. WMuHunmatopel u katanuzatopbl. CTpyKTypa
nonumepoB. JIuHelHble, pa3BETBICHHBIE U CETYAThIE NMOJUMEPbl. XUMUYECKUE CBI3U. PU3NKO-MEXaHUYECKHE
cBolcTBa nojauMepoB. Bynkanuzanus. IlommmepHsie mMarepuanbl. KOHCTpYKIHOHHBIE TUIACTUYECKUE MACCHI.
CocrosiHus TMHENHBIX MoauMepoB.DU3NKO-MEeXaHNYECKUE CBOMCTBA NOJUMepoB. [IpuMeHenre monumepoB Ha
TpaHCIOPTE.

19. KauectBeHHbId aHanmu3. XuUMHUYeCKas HIAeHTH(HKANMA BemecTB. KoJMYeCTBEHHBIM aHau3.
Knaccudukanus meronos. ['paBumerpudecknii mero1. Turpumerpuueckuii ananus. KoMmruiekcoHomeTpuaeckoe
TUTpOoBaHuEe. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOE TUTpOBaHWE. WHCTpyMEeHTalbHbIE METOABl aHAIM3a:
xpomatorpauueckui, KOHAYKTOMETPUYECKUI,NOIApO-TpaduiecKuii, MNOTEHIMOMETpUUECKUd. DPU3HKO-
XUMHUeCKUi  aHanmu3. OnTUYecKre METOAbl aHanu3a. XHUMHUYecKhe U (pU3MYeckre METOAbl aHaIu3a.
CoBpeMeHHbBIE KOHCTPYKIIMOHHBIC MATEPHUAIIBI U MX (DU3HKO-XUMUIECKHE CBOHCTRA.

20. Ponp xuMuU B OXpaHe OKpYXKarollei cpeapl. 3amuTa BO3yITHOTO U BOAHOTO OacCeHHOB.

3. MeToauyeckne MaTepualibl, ONpeaesionue NpoueIypy 4 KpUTEPUH OlleHUBAHUS
c¢()OpMHPOBAHHOCTH KOMIIETEHIUIi PY NPOBeICHNU MPOMEKYTOYHON aTTecTAlUH

Kpurepun ¢popMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3a]aHUI

- OIECHKA «OTJIMYHO» BBHICTABISETCS OOYYArOIIEMYCs, €CIHM KOJIMYECTBO IPAaBHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmero o6bEMa 3aTaHHBIX BOIIPOCOB;

- OIICHKa «YyAOBJETBOPHUTEIBHO» BBICTABISECTCS OOYYaIOMIEMYCS, €CIM KOJIMYECTBO TMPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % oT 061ero o0bEMa 3aaHHbIX BOIIPOCOB,;

- OIICHKA «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCsl, €CIH KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanus olieHOK 1O pe3y/bTAaTaM BbINOJHEHUS 3aJaHUI

«OTIANYHO/32a4TEHO» — CTABUTCS 32 pabOTY, BHITIOJHEHHYIO MTOJTHOCTHIO 0€3 OIMOOK U HEJIOYETOB.

«Xopouo/3a4TeHo» — CTaBUTCS 3a PadOTY, BBIIOJIHEHHYIO MTOJHOCTHIO, HO IPU HAIMYHMU B HEHl He Oojee
OJIHO Herpy0Ool OIIMOKHU U OAHOTO HejoveTa, He 0oJiee TpeX HEel0UETOB.

«Y10BJIETBOPUTEIBHO/3aUTEHO» — CTABUTCS 32 PabOTy, eciau 00ydarouniics MpaBUiIbHO BBITIOJIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHI HE Oojiee oHOM Tpy0oit omMOKH U JBYX HEI0YETOB, HE OoJee OHOM
rpy0oii u oaHO#l HerpyOoi ommOku, He Oojee Tpex HerpyobIX OIIMOOK, OAHON HerpyOoW OmIMOKH U JBYX
HE/IOYETOB.

«HeynoBJjieTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PabOTy, €CIM YHCIO OUIMOOK M HEI0YEeTOB
MIPEBBICUIIO HOPMY TSI OEHKU «YIOBJIETBOPUTEIHHOY» WU MPABUIBHO BHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- epybvie OwuUOKU. He3HaHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUll, HePAYUOHAIbHBIL 8100 X00A PeueHUsl.

- He0ouembl: HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbINONHEHUE 3A0AHUSL.



Kpurepun ¢popMupoBanusi OieHOK 1O 3a4€Ty
«3a4TeHO0» — CTyIEHT NpuoOpen HeoOXOAMMbIE YMEHHS W HAaBBIKH, MPOJEMOHCTPUPOBAI HABBIK
MPAKTUYECKOTO MPUMEHEHHUS MMOJIYYEHHBIX 3HAHWI, HE JOMYCTUJ JIOTUYECKMX M (PaKTUYECKUX OIIUOOK;
CTYACHT HpI/IO6peJI HGO6XOI[I/IMLIG YMCHUA U HABBIKU, ITPOACMOHCTPUPOBAJI HABBIK IPAKTHUYCCKOTI'O IPUMCHCHU S
MOJIYYEHHBIX 3HAaHUH, HO OMYCTUJI HE3HAUUTEIbHbIC OLTUOKU 1 HETOUHOCTH.

«He 3a4TeHo» — CTYJICHT JEMOHCTPUpPYET (parMeHTapHbIC 3HAHHS HM3y4aeMOro Kypca; OTCYTCTBYIOT
HE00XOAMMBIE YMEHUS U HaBBIKHU, IOMYIIEHBI TPyObIe OITHOKH.
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