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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 |Llenpf0o OCBOEHMS AWCHUIUIMHBI sBIseTcS (opMmupoBaHHe OOMIENPOMECCHOHANBHBIX KOMIETCHIMH TI0 pEIICHHIO
UHKCHEPHBIX 3aJay B MPOPECCHOHANBHOM JEATeTbHOCTH C HCIOIb30BAHUEM METOAOB ECTECTBEHHBIX HAyK HA OCHOBE
pa3BUTUS Y OOYYAIOUIMXCSl €CTECTBEHHOHAYYHOIO MHPOBO33PEHUS; HAyYHOTO MBIIIIEHHS; LEIOCTHOTO IPEACTABICHUS O
XMMUYECKUX 3aKOHAX OKPYXKAIOLIEro MUpa B UX €AUHCTBE U B3aUMOCBA3H.

1.2 | 3amaun qUCIMIITUHBL:

1.3 | - Ilony4yeHue GyHIaMEHTATEHOTO 00pa30BaHNUs, CIIOCOOCTBYIOIIETO JadbHEHIIEMY Pa3BUTHIO JTNIHOCTH;

1.4 |- M3yueHue XMMUYECKUX SIBICHUN U 3aKOHOB XUMMHU, IPAHUILBI UX MPUMEHHMOCTHU, NPHUMEHEHHE 3aKOHOB B Ba)KHEHINIUX
MPaKTHIECKUX MPUIOKCHUSX;

1.5|- BepaboTka y oOywarommxcs NPUEMOB M HABBIKOB PENICHUS KOHKPETHBIX 3aJad U3 pasHbIX oOnacteil xumuw,
MOMOTAIOIINX UM B AalbHEHIIeM peuats npodeccuoHaabHbIe 3a1a4y;

1.6 |- OsnakomiieHHe OOy4aroIIMXCsS C COBPEMEHHOW HAay4yHOH amnmaparypoil W BblpaboTka y oOydaromuxcs HayabHBIX
HaBBIKOB ITPOBEAEHHS SKCIIEPUMEHTAIBHBIX HCCIIEI0BAaHH.

2. MECTO JUCHUIITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI
Iuxn (pazmen) OIT: | b1.0.16

3. KOMIIETEHIIUH OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JTUCIIUITJINHBI

MOAVJIA)

OIIK-1 Cnocoben peuiaTh MHXXCHCPHBIC 3aJa4u B HpOd)ﬁCCHOHaﬂLHOﬁ JCATCIBbHOCTHU C UCIIOJIB30BAHUEM METOAOB €CTCCTBCHHBIX
HayK, MaTEMAaTHYCCKOro aHajin3a U MOACIIMPOBAHUSA

OIIK-1.2 ITpuMeHsieT OCHOBHBIE OHATHS U 3aKOHBI €CTECTBEHHBIX HAYK I PEIICHMs IPeIMeTHO-IPOGIIBHBIX 3a1a4

OIIK-1.3 HpI/IMeHﬂeT €CTCCTBCHHOHAYYHBIC MCTOABI TCOPETUICCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCICAOBAHNA 06”beI(TOB, IponeccoB,
S[BHeHI/II\/‘I; TIPOBOIUT DKCIIEPUMEHTEI 110 3aJJAaHHOW METOJINKE U AHAJIM3UPYET PE3YIbTATHL

B pe3yJsbTaTe 0cBOEHUSI AMCUUIIJIMHBI (MOAYJIs1) 00y4YAIOUIUIACH A0/KEH

3.1 |3narts:
3.1.1 | OCHOBHBIC MOHSATHUS U 3aKOHBI XMMHH M UX POJIb B PEUICHUH IPEIMETHO-IPOMOUIBHBIX 3a/1a4;
3.1.2 | MeToaBl TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS XUMHUECKUX 00BEKTOB, IPOLIECCOB U SIBJICHUH, METOIUKY
IIPOBEICHHS M 00pabOTKH Pe3yNbTaTOB XUMUYECKOT0 SKCIIEPHUMEHTA
3.2 | YmeTh:
3.2.1 | ucmoNB30BaTh OCHOBHBIC MOHATHS M 3aKOHBI XMMHUH JJIsl PELICHHS IPEIMETHO-IIPO(UIIBHBIX 3a/1a4;
3.2.2 | IpUMEHATH METOJIbl TEOPETUYECKOTO 1 SKCIIEPUMEHTAIBHOTO UCCIEI0BAHUS XUMHYECKUX 00BEKTOB, POLIECCOB U
SIBJICHUI, IIPOBOTUTH XUMHICCKUE SKCIICPHMEHTHI 110 3aJaHHOH METOAUKE U 00pabaThIBaTh X PE3YIbTATHI
3.3 | Baagerts:
3.3.1 | HaBBIKAMU MPUMCHEHHSI OCHOBHBIX TIOHATHI M 3aKOHOB XMMHUH JJIsI PELICHHS IPSIMETHO-NPOMUIBHBIX 3a/1a4;
3.3.2 | HaBBIKAMU IIPUMEHEHHS METOOB TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIEI0BAHNUS XUMHUECKUX OOBEKTOB,
MIPOLIECCOB U SIBIICHUH, HABBIKAMH MIPOBEACHHUS XUMHICCKUX IKCIIEPUMEHTOB IO 3aJaHHOI METOJMKE 1 HABBIKAMHU
00paboTKH UX pe3yIBTaTOB
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumenoBaHnue pa3iesioB U TeM /Bu 3aHATHSA/ Cemectp | HacoB | IIpumeuanue
3aHATHSA / Kvpc
Paznes 1. OcHOBHBIE NOHATHS M 3aKOHBI XUMMH
1.1 OmnpeneneHne SKBUBAJICHTA U 3KBUBAJIEHTHON MacChl MeTaJuIa Mo 1 2
Bonopony /J1a6/
1.2 PacueT MONSIpHBIX Macc HKBHBAJICHTA MPOCTHIX BEIIECTB U CIOKHBIX 1 2
coeiMHeHHH. 3aKoH 3kBUBaIeHTOB /I1p/
Paznen 2. OcHOBbI XUMHMY€CKOil TePMOANHAMUKH
2.1 Onpenenenue TEIIOBBIX 3 dekToB XuMudeckux peakiui /J1ad/ 1 2
2.2 PacueT n3MeHeHHs SHTANIBITNH, SHTPOITUHU U SHeprun [ nOOca XUMUIECKUX 1 2
peaKIuii, HalpaBJICHHOCTh XUMHYIECKHX rponeccos. /TIp/
Pa3nen 3. OcHOBBI XUMHYECKOH KMHETHKHU
3.1 CKopocTh XUMIUYECKHX peaknnii. Xummdaeckoe paBHoBecue /Cp/ 1 4
32 PacueT 3aBHCUMOCTH CKOPOCTHU pEAKLUN OT KOHLIEHTPALUH pErupyroIuX 1 4
BELIECCTB U TEMIIEpaTyphl. PacueT KOHCTaHThI paBHOBeCUs peakuuid. [IpuHnun
cMeleHus XxuMuieckoro pasHoecus Jle Ilarense /Cp/
Pa3nen 4. [lepuognyeckasi cucTeMa H CHCTeMATHKA 3JieMeHTOB. CTpoeHne
atoma. OCHOBHBIE XapaKTePHCTHKH 3J1eMeHTOB.




4.1 OnexTpoHHBIE (POPMYIBI U NEKTPOHHBIE CXeMbI aTOMOB. VI3MeHeHHne CBOHCTB 1 4
9JIEMEHTOB MO IIEPUOZIaM U rpymnmam cucteMbl Menzeneesa /Cp/
Pazpgen 5. Xumudeckasi CBSI3b M CTPOEHHE MOJIEKYJT

5.1 DNeKTPOHHOTOYEYHBIE U CTPYKTYPHBIC (hOPMYITBI MOJIEKYI. J{UTIOTBHEIE 1 4
MOMEHTBI MoJieKyi /Cp/
Pa3nen 6. PacTBopsl

6.1 OrnpeneneHne KOHIIEHTPAIMK PacTBOpa. 1 4
OnexTponuTHyeckas aucconuanus. Peakim norHOro oomena /Cp/

6.2 Pacuer Temneparyp KumeHus U 3aMep3aHHsl, OCMOTHYECKOIO AaBICHUS 1 4
pactBopoB. [Ipon3BeieHre pacTBOPUMOCTH U KOHCTAHTHI JUCCOLMAIIN
ANIEKTPOITUTOB. PacueT KOHCTaHT THAPOIH3a COJeH M BOZOPOIHOTO
nokazaresst /Cp/
Pazaes 7. OKHCIUTEIBbHO-BOCCTAHOBHUTEILHBIE IPOLIECChI

7.1 OKHCIHTETPHO-BOCCTAHOBUTENBHBIE peakin /Cp/ 1 4
Pa3nen 8. DuekTpoxumMuyeckne cMCTEMbI.

8.1 T'anpBaHMYECKHE IEMEHTHI 1 4
Onexrponus /Cp/

8.2 PacueT s¢ XUMHUECKUX M KOHLIEHTPAIIMOHHBIX raJIbBAHMYECKHUX IEMEHTOB. 1 4
3akonsl Papanes s mponeccos 1ekTponnza /Cp/
Paznen 9. Koppo3ust metasnion

9.1 Pacuer 3amuTHOrO NEHCTBUS OKCUAHBIX IJICHOK, PACYET KOPPO3UOHHOM 1 4
cToiikoctr MetasioB /Cp/

9.2 Kopposus mertamios u 6opsda ¢ veit /Cp/ 1 3
Paznen 10. CamocrosiTe/bHast pabora

10.1 INoxroroBka k mpakTadeckuM 3aHsATHsIM /Cp/ 1 4

10.2 ITonroroBka k labopaTopHbIM padotam /Cp/ 1 4

10.3 BrimorHeHne KOHTpOIBHO padoTsl /Cp/ 1 8,6
Pa3nen 11. KontakTHasi paGoTa Ha aTTecTannio

11.1 KontponbsHnas padora /KA/ 1 0,4

11.2 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEePHANBI IS IPOBEICHNS IIPOMEXKYTOYHON aTTeCTAIMH 00yJalOIMXCs IPUBEICHB! B MPIUIOKEHUN K
paboueil mporpaMMe JUCIHUIIIAHBL.
@DopMBl U BHABI TEKYIIETO KOHTPOJS 110 AUCLUIUIMHE (MOJIYIIO), BU/BI 3aJJaHUH, KPUTEPHN MX OLICHUBAHMU,
pacmpeneneHre 60aToB IO BUAAM TEKYIIETO KOHTPOIIS pa3padaTHIBAOTCS MPENoaBaTesleM IUCIIUIUINHEI C YIETOM €€ CIIeI(DUKH 1
JIOBOZIATCS 10 CBEJCHUS 00YJarOMIUXCs Ha TIEPBOM yIeOHOM 3aHATHH.
Tekyumii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IIPEIIOAaBaTe/ieM JUCHHUIUIMHBI (MOIY/Is), KaK IIPABHIIO, C
ucrnonb3oBaHreM DM OC uiy myTeM MpOBEPKH IMMCbMEHHBIX PaboT, IPEAYCMOTPEHHBIX paOOYMMH IPOrpaMMaMH JUCIUILINH B
paMKax KOHTAKTHOH pabOTHI M caMOCTOATENBHOMN paboThl o0ydaronmxcs. [ pUKCHpPOBaHUS Pe3yAbTATOB TEKYIIEr0 KOHTPOJIS
MOXeT ucnons3oBatbes MOC.

6. YA EBHO-METOAUYECKOE 1 THO®OPMAIINOHHOE OBECIIEYHEHUE JTUCHUIIJINHBI (MOAYJIA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHas1 IMTEpaTYypa

ABTOpBI, COCTABUTENN 3aryaBue Wznarensc 1. agpec
TBO, TOXL
JI1.1 |H. B. KopoBux OOmas XxuMus: y9eOHUK JUIS TEXH. By30B M.:
Beici.
K., ,
2005
6.1.2. lonoHUTEbHAS JUTEPATYPA
ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec

TBO, I'OJ




ABTODBI, COCTABUTENH 3arnaBue W3narennc Om1. aapec
TBO, IOl
JI2.1 |I'munka H. J1, 3amauu ¥ yrpaKHEHUs 1Mo 00IIe XUMHHU: yae0. mocooue st M.:
PabunoBH4Ya B. A., BY30B WnTterpan
Pyounoit X. M. -IIpecc,
2009
JI2.2 | H. JI. I'nmunka OO6mas XuMus: yaeOHoe TocoOue s BY30B M.:UnTer
pal-
[Ipecc, ,
2004,
2003

6.2 UndopManMoOHHBIE TEXHOJIOTHH, HCIOJIb3yeMble MPU 0CYIIECTBIEHUH 00pa30BaATEILHOIO Mpolecca Mo AUCHHUILINHE

(Mony.r0)

6.2.1 IlepeveHb JINIEH3UOHHOTO M CBOOOTHO PACIIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHUst

6.2.1.1 | MS OFFICE

6.2.2 Iepeuens npoeccHOHAIBHBIX 623 TAHHBIX H HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | KoHCynbTaHT ITIOC
6.2.2.2 | T'apanr
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIA)
7.1 | Jlekionusle ¥ 1a00paTOpHBIC PaOOTHI MPOBOASTCS B COOTBETCTBUHU C PAaCHHMCaHUEM 3aHATHH B 1a00paTopusix odmeit

XVMUH, BKITIOUAIOIIEH: CYIIMIBHBIHN mIKad), YCTPOHCTBO IS OBICTPOTo MPOCYIIMBAHHS XUM. TIOCYIbI, INTATHB

nabopaTopHsii (10 mT.), akBagUCTHILUIATOP, OMIUCTHILIATOP, OapoMeTp, Bechl aekTporHsie CASCUW620HV, kommiiekt
¢domnuii, anmapar Kunna, muminBonst™eTp pH-150M u B yueOHO-HCCIIEA0BATENbCKONW JTab0paTOpuH, BKIIOUAIOIIEH:
anmapart Kunma, 6apomerp, ouctuuisrop, Becbl HR 60, konbonarpesatens [1941000M, musumuBonbt™eTp pH-150M, nieus
MydenbHas, Tepmodok [19-4030, xpomarorpad "Xpomarek Kpucran", snexrporneds CIIOJI. [Tpu npoBeneHnn 3aHATHHA
UCTIONB3YETCs MPOEKTOp U 3KPaH.

7.2

JU71s1 BBITIONTHEHMST CaMOCTOSATETIBHON pabOThl MCIIONB3YeTCs YUTANBHBIIN 31 OMOINOTEKH ¢ BEIXOZOM B VIHTEpHET.

7.3

Jns xpaHeHus J1abopaTOpHOro 000PYIOBaHUS MTPEAYCMAaTPUBACTCS CIEL.IIOMEIICHUE .




MpunoxeHne

K paboyen nporpamMmme gUCLUNSINHLI

OUEHOYHbLIE MATEPUANDbI ANA NPOMEXYTOYHOMN
ATTECTAUUN

No AUCLUUMNAUHE (MOAYIIO)

«Xnmumar

HanpaBneHme noaroToBKM / cneynanbHOCTb

23.05.03 NTOOBUXHOW COCTAB XENE3HbIX AOPOT

(K00 u HaumeHosanue)

HanpaeneHrocTs (TTpo¢hwits )/crieranu3aus

OQNeKTPNYEeCKNUN TPAaHCNOPT XKene3HblIX gopor

(Haumenosanue)



OrnaBnedHwue

IlosicHuTenpHas 3amucka.

TunoBble KOHTPOJIBHBIE 33JaHUS WIIM WHBIE MaTepHalIbl U OLEHKH 3HAHUN, YMEHU, HaBBIKOB U (WJIN)
OTIBITA ICATEILHOCTH, XapaKTePU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHH.

MeTtoanyeckre MaTepHalbl, ONPEEISIONMe TPOLeaypPY U KPUTEPHH OLIEHUBAHHS C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM MPH IPOBEACHUU IIPOMEKYTOUYHON aTTECTALUH.



1. [losicHuTEILHAA 3aNIUCKA

HeJ’IB HpOMe)KYTOqHOﬁ aTTeéCTallul — OLHCHHUBAHUC IMPOMECKYTOYHBIX W OKOHYATCIBbHBIX PE3YJIbTATOB
o0yyeHMs 1O JUCHMIUIMHE, OOeCHeuuBaIOIIUX JOCTIKEHHE IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHS
o0pa30BaTeNbHOM MPOrpaMMBbI.

®opMBl TPOMEKYTOUHOM aTTECTAlluu: 3auem (2 cemecmp — ouHOe omoenenue, | Kypc — 3a0uHoe
omoenenue).

[TepedyeHpr KOMIIETEHIIUN, (HOPMHUPYEMBIX B MPOIECCE OCBOCHUS AUCITUILIHMHBI
KO}I 1 HAUMCHOBAHHNEC KOMIICTCHIIUHN KO}I HHAWKATOpa JOCTHXKCHUA KOMIIECTCHI NN

OIIK-1. Cioco0eH penrath HHXEHEPHbIE
3aJa4¥ B PO eCcCHOHATILHOM
JeATeIbHOCTH C MCIIOJIb30BaHUEM
METO/IOB €CTECTBEHHBIX HayK,
MaTeMaTHYECKOT0 aHAIIN3a 1
MOZCIUPOBAHUS

OIIK-1.2. TIpuMeHsieT OCHOBHBIE MOHSTHSI U 3aKOHBI €CTECTBEHHBIX HAYK st
pEIICHUs TPEIMETHO-TTPOGMIEHBIX 3214

OIIK-1.3. IIpuMeHsIeT ecTeCTBeHHOHAYYHBIE METOIBI TEOPETHIECKOTO U
9KCIIEPUMEHTAIBHOTO UCCIICOBAHUS 00BEKTOB, IIPOLIECCOB, SBICHHMH, IPOBOAUT
9KCIICPUMEHTBHI 110 3aJaHHOH METOAMKE U aHAIU3UPYET Pe3yJIbTaThI

Pe?;y.]'II)TaTI)I 06y‘-IeHI/I$I 10 JUCHUITIIIMHE, COOTHCCCHHBIC C IINTAHUPYEMBIMU
pe3yjibTaTaMu OCBOCHUS 06pa3OBaTCHLHOI>'I nporpamMmaI

O1eHOYHbIE
MaTepHaIbl
(cemectp 2, kype 1)

KOI[ 1 HAUMCHOBAaHUE UWHAUKATOPA PeSyJ'ILTaTI)I 06yquI/m IO JUCLUITIIMHE

JOCTUKCHUSA KOMIICTCHIIMHN

OIIK-1.2. TIpuMeHsieT OCHOBHBIE MOHSTHS
U 3aKOHBI €CTECTBEHHBIX HAYK IS
peIIeHNs MPeIMETHO-TTPOQIIEHBIX 32149

OOy4aronuiics 3HaCT:
OCHOBHBIE TOHSATHS U 33aKOHBI XMMHH W HX POJIb B
pEIIEHHH IPETMETHO-TIPOPHIBLHBIX 337184

Tecter m. 2.1.1

OOyuaronuiicst ymeer:
WCTIONIB30BaTh OCHOBHBIE TIOHSTHS M 3aKOHBI XUMHH IS
pELICHUs MPEAMETHO-NPO(IIIBHBIX 33/1a9

Bamanns 1. 2.2.1

OOy4atomtuiics: BIajeer:
HaBBIKAMU MPUMEHEHHs OCHOBHBIX TMOHSATHH U 3aKOHOB
XUMUH JIJIs1 pENIEHMS] IPEAMETHO-IIPOPUIBHEIX 33124

Bamauns 1. 2.3.1

OIIK-1.3. ITpumensier
€CTCCTBCHHOHAYYHBIC METOAbI
TEOPETUYECKOTO U IKCICPUMEHTAIHHOTO
UCcleoBaHusl  OOBEKTOB,  INPOLIECCOB,
SIBIICHUI, TPOBOJMUT JKCICPUMEHTHI TIO
3a]aHHOM METOMUKE W  aHAIH3HPYET
pe3yIbTaThl

OOy4arontuiicst 3HaeT:

METOIIBl  TEOPETUYECKOI0 W IKCIEPHUMEHTAIBLHOTO
HUCCICAOBAHNUA XHMHWUYCCKUX O6’LGKTOB, mpoueccoB
SBJICHUH, METOAUKY TIpoBeAeHHs W  00paboTKu
PE3yJIBTaTOB XMMHUYECKOTO IKCIIEPUMEHTA

Tecter m. 2.1.2

OOyuaronuics ymeer:

MPUMEHSTh METOJIBI TEOPETHYECKOTO u
IKCMEPUMEHTAILHOTO  HCCIICIOBAHUS ~ XUMHYECKHX
OOBEKTOB, MHPOLECCOB ¥  SIBICHUH, MPOBOJMTH
XUMHYECKHE DKCIIEPUMEHTHI 10 33JaHHON METOJMKE U
00pabaThIBaTh UX PE3YJIBTATHI

Bamanus . 2.2.2

OO0yyatomntuiicst BIajeer:

HaBbIKAMU TPHUMEHEHUS] METOJOB TEOPETHYECKOrO0 U
SKCICPUMCHTAIBHOTO  HCCIACIOBAHUSA  XUMHYCCKHX
00BEKTOB, IPOIIECCOB U SBICHUH, HABBIKAMU MPOBEICHUS
XUMHUYCCKHUX BKCHepI/IMeHTOB 10 3aHaHHOﬁ METOOUKE U
HaBBIKaMHU 00pPabOTKH MX PE3YJIbTAaTOB

Bamanns . 2.3.2

[TpomexxyTouHas aTTecTamus (3a4eT) MPOBOJAUTCS B OJTHOM U3 CIASAYIOMHUX HOpM:

1) cobecenoBanue;

2) seimonHeHue 3ananuii B OMMOC yHuBepcurera.




2. Tunosbie! KOHTPOJILHbIE 32JAHUSA HJIH MHbIE MATEPHAJIBI Uil OLEHKH 3HAHMIA, YMEeHMIi,
HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPAKTEPU3YIOIINX YPOBEHb C(POPMHUPOBAHHOCTU KOMIIETEHIIHi

2.1 TunoBble BONPOCHI (3a1aHUs1) JJIs1 OLEHKH 3HAHUI B KauecTBe 00pPa30BaTeILHOIO pe3yabTaTa

[IpoBepsieMblit 00pa30BaTENbHBIN pe3yIbTaT:

Kox n HanMeHOBaHMEe HHANKATOpA OO0pa3oBaTenbHBIN Pe3yIbTaT
JOCTIKEHUS] KOMIETCHITHH

OIIK-1.2. Ilpumensier ocHoBHbIC | OOyJaroUTHiica 3HAET:

HOHATHSA U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC OHATHS U 3aKOHBI XMMHUH U UX POJIb B PELICHUH NPEIMETHO-IPO(IBHBIX 3a1a4
HayK Uil peLIeHUs IPEeAMETHO-
npoGbHIBHBIX 33124

2.1.1. IlpuMepsbI TECTOBBIX 3aJaHUIT

1. Temmora 06pa3oBaHMs BEIIECTBA — 3TO
a) TemIoTa 00pa3oBaHus | MOJIsSI JAHHOTO BEILECTBA U3 aTOMOB B BaKyyMe;
b) TtemnoBoii 3¢hdeKT peakuy 0OpazoBaHus | MOJIS JaHHOTO BELIECTBA M3 IMIPOCTHIX BEIIECTB;
C) CyMMa 3Hepruidl BceX XMMHUYECKUX CBA3EH, BXOSAIINX B COCTaB MOJIEKYJIBI JAHHOTO BEIIECTBA;
d) TtemnoBoit 3 ekt peaknym paznoxeHus: 1 MO JAHHOTO CJIOKHOTO COCMHEHHsSI Ha MIPOCTHIE BEIIECTBA;
€) TemIoBOM 3P PEKT peaKkuuy NP MOCTOSHHOM JIaBICHUU

2. ®dopMmynupoBKa CIEACTBUS M3 3aKOHA ['ecca mis pacuera uU3MEHeHHs SHeprum [ nOOca XUMHUECKUX
peaxiuii 3ByYuT CISAYIONIHM

a) W3MeHeHue SHeprun [ mO0ca peakiuy paBHO Pa3HOCTH TEIUIOT 00PA30BaHUS M SHTPONHN YYACTHUKOB JAHHOU
peaKIuy, YMHOKCHHBIX Ha KO3 (UIIUEHTHI, CTOSIIKE MePe]T BEIIECTBAMU B YPABHECHUU PEAKIIUM;

b) wusmeHenue sHepruu ['MOOCa peakiuy paBHO pa3HOCTH dHepruit [ m66ca 00pa3oBaHUs KOHEUHBIX H UCXOIHBIX
BCIICCTB — YYAaCTHUKOB JAHHOM peakiuu, ACJICHHOW Ha Pa3sHOCTh KOI(D(OHUIMEHTOB, CTOSIIUX MEpe
BEIICCTBAMU B YPaBHEHHU PEAKIIVH;

¢) wu3MeHeHHe dHepruu ['mb0ca peakiuu paBHO cymMme SHepruit ['mb0ca 0O0pa3oBaHKs KOHEYHBIX U MCXOJHBIX
BEIIECTB — YYACTHUKOB JJAHHOW PEaKIMU, YMHOXKEHHBIX Ha KOA(UIIMESHTHI, CTOSAIINE TIepe] BEIeCTBaMU B
YPaBHCHUU PEAKIINU;

d) wusmenenue sHepruu [ MOOCa peakiuu paBHO pa3HOCTH HEpruii ' mo0ca 0Opa3oBaHUsI KOHEYHBIX U MCXOTHBIX
BEIIECTB — YYACTHUKOB JIAHHOW PEaKIMU, YMHOXKCHHBIX Ha KOA(UIIUCHTHI, CTOSAIINE TIepe] BEIIECTBAMU B
YPaBHEHUU PEAKIINY;

e) ~wm3MmeHeHue dHepruu [ mobca peakuu paBHO pa3sHOCTH YHepruii [ m60ca 00pa3oBaHMs UCXOTHBIX U KOHEUHBIX
BEIIECTB — YYACTHUKOB JIAHHOW PEAKIIMU, YMHOXKCHHBIX Ha KOA(PQGUIIMCHTHI, CTOSAIIME TIepe] BEIIECTBAMU B
YPaBHCHUU PEaKInu

3. DHTaAIBNHEH CHUCTEMBI Ha3bIBACTCS:
a) TeruoBo 3P HEKT peakluu Ipy OCTOSTHHOM JIaBJICHUU;
b) cymma BHyTpeHHEH SHEPTHH U YHTPOIIUN CHCTEMBL,
¢) TeIIoBo 3P GEKT peakinu Py IOCTOSHHOM 00bEME CHCTEMBI;
d) pa3HOCTBH HTPOIUU CUCTEMBI U MPOU3BE/ICHUS JaBIICHHS Ha 00BbEM;
€) CyMMa BHYTPEHHEH SHEpPriUy CUCTEMbI M IPOU3BEICHUS JABICHUS HA 00BEM.

4. CnenctBue u3 3akoHa ['ecca ans pacueTa TEIUIOBBIX dPPEKTOB XUMUYECKUX peakuuil (GopMyupyeTcs
CIICAYIOIIUM 00pa3oM:

a) TemIoBoi d(PEKT peaKInu paBeH CyMMeE TETUTOBEIX () (PEKTOB OTACIBHBIX CTAIUN JAHHOW PEaKITHH;

b) TernoBoit 3(pdeKkT peakuuu paBeH PA3HOCTH TEILIOT OOpa30BaHHMS KOHEYHBIX M HCXOJHBIX BEIIECTB —
YYaCTHUKOB JAaHHOW peaKUuH, ACICHHONW Ha Pa3sHOCTb KOA((HUIMEHTOB, CTOSIIMX Iepe] BElIeCTBAMU B
YPaBHCHUU PEAKIINN;

¢) TermioBoi 3Q(eKT peakiuy paBeH CyMME TEIUIOT 00pa30BaHMs KOHEYHBIX M HCXOIHBIX BEIIECTB — Y4aCTHUKOB
JAHHOW PeaklUH, YMHOXCHHBIX Ha KO (HUIUEHTHI, CTOSIINE TIepe]] BEUIECTBAMH B YPaBHEHHH PEaKLUH;

d) TeroBol >(PQEKT peakiMH PaBeH PAa3HOCTH TEIJIOT OOpPa30BAHUS KOHEYHBIX W HCXOJHBIX BEIICCTB —
YYACTHUKOB JIAHHOW peakliK, YMHOKEHHbBIX Ha KO3 (HIIMEHTHI, CTOSIINE TIepe)i BEIECTBAMY B YPaBHEHUH

! TpuBomsTcs THMOBBIE BOMPOCH W 3amaHus. OLEHOYHBIE CPEJACTBA, MPEAHAZHAYECHHBIC [JIs TPOBEICHUS ATTECTALMOHHOIO
MEpOIIpUsATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUIsi NPOBEACHUS OLIGHOYHBIX IPOLENYp KOJIWYecTBe BapuaHToB. OlLEHOYHBIC
Cpe/ICTBAa TOAJICkKAT aKTyaJH3alldk C YYETOM pa3BHTHs Hayku, o0pa3oBaHUs, KyJIbTypbl, SKOHOMHKH, TEXHHUKH, TEXHOJOTHH W
conanbHol cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAaHEHUE COAEPKaHMUs OLIEHOYHBIX CPEJCTB Cpeliy 00y4aronuxcs yHUBEPCUTETa
HecyT 3aBeyronni kadeapoi 1 npenoaBarels — pa3padoTYNK OLEHOUHBIX CPE/ICTB.



a)
b)
¢)
d)

peakuuy;

TETIOBOM 3((PEKT peakuy paBeH Pa3HOCTH TEIUIOT 00pa30BaHMsl KOHEUHBIX BEIIECTB — YYACTHUKOB JaHHOM
peaKkIMu W TEIJIOT CrOPaHUs HMCXOJHBIX BEHNICCTB — YYAaCTHUKOB JAaHHOW peakiMy, YMHOXKCHHBIX Ha
k03 pUIMEHTHI, cTOSIIME TIepel BEIIECTBAMU B YPABHEHUHU PEaKIINH

5. DHIOTEpMHUYECKOU SBIISICTCS PEAKITNs, IJIT KOTOPOH

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

6. CpoacTBo K JIEKTPOHY — 3TO:

JHEPrHs, KOTOopas 3aTPayrBaCTCs Ha MPUCOSAMHECHUE JICKTPOHA K aTOMY;

SHEprusi, KOTopas He0OX0UMa JUIS OTPBIBA AJIEKTPOHA OT aTOMa;

CBOWCTBO aTOMa JaHHOTO 3JIEMEHTA OT/JaBaTh CBOM AJIEKTPOHBI COCCTHIM aTOMaM;
OHEPTHA, KOTOpasd BBIACIACTCA IPU IIPUCOCIUHECHUHN JJICKTPOHA K ATOMY

CBOWCTBO aToma JJaHHOTO DJIEMEHTA MIPUTATHUBATH K ce0e IJICKTPOHBI OT COCEJHUX aTOMOB.

7. Tlox OKHUCIUTENbHBIMU CBOMCTBAMH aTOMa IIOHUMAIOT:

CIIOCOOHOCTh aTOMa OTJaBaTh JICKTPOHBI;

SHEPTHI0, KOTOopas HeoOXoIuMa JUTsl OTPhIBA PIEKTPOHA OT aTOMA;

CBOICTBO aTOMa JJaHHOTO 3JIEMEHTA OT/AaBaTh CBOU AJIEKTPOHBI COCETHUM aTOMaM;
CITIOCOOHOCTH aTOMa IPUCOSAUHATH dJIEKTPOHBL;

CBOMCTBO aToMa JJaHHOTO DJIEMEHTA MIPUTATHBATH K ce0e IJICKTPOHBI OT COCETHUX aTOMOB.

8. Urto Ha3BIBAETCS AIIEKTPOOTPHUIIATEIHHOCTHIO?

SHEPrHs, KOTOopas 3aTPayrBacTCs Ha MPUCOSAMHECHUE SJICKTPOHA K aTOMY;

SHEPrusi, KOTOpas HeoOXOAUMA JUIS OTPBIBA JEKTPOHA OT aTOMA;

CBOWCTBO aTOMa JaHHOTO 3JIEMEHTA OT/JaBaTh CBOM AJIEKTPOHBI COCETHAM aTOMaM;
OHEPTHA, KOTOpasd BBIACIACTCA IPU IIPUCOCIUHECHUH JJICKTPOHA K ATOMY,

CBOWCTBO aTOMa JaHHOTO 3JICMEHTA MPUTITUBATE K ce0e IIEKTPOHBI OT COCEHUX ATOMOB.

OIIK-1.3. Ilpumenser OOyJatomuiicst 3HaCT:

€CTeCTBCHHOHAYYHBIE METOMBI METOJIBI TEOPETHYECKOTO U 3KCHEPUMEHTAIBHOIO HCCIIEIOBAHNS XUMUUECKUX OOBEKTOB,
TEOPETUYECKOTO U IIPOLIECCOB U SBJICHUH, METOJMKY NPOBEIECHHS U OOpabOTKH pe3ysIbTaTOB XUMHUYECKOTO
IKCIIEPUMEHTAIBHOTO JKCIIEPUMEHTA

HCCIIETOBaHUS 0OBEKTOB,
MPOIIECCOB, SBJICHUHN, TPOBOIUT
JKCIICPUMEHTHI 0 33JJAHHOM
METOJHMKE U aHATH3HPYET

pE3YJIbTaThI
2.1.2. TIpuMepsl TECTOBBIX 3aJaHUH
1 MeraHon nonyyaeTcs B pe3yJIbTaTe peaKkiuu
CO(r) + 2H2(r) «»CH30H(x); AH0298 =—127,8x /I
a) BIpPAaBo;
b) BieBo;
C) BHadYaJe BIPaBO, 3aTE€M BJIEBO;
d) He Oyxmer cMemaThCsl.
2 Kak Hamo W3MEHUTH TaBIICHUE B CHCTEME, YTOOBI CKOPOCTh IIPOTEKAOIICH B HEH peaKITnu
2H,S(1) +30,(1) —2S0,(r) + 2H,0(1) yBenuuniace B 32 paza?
a) yMEHBIIUTH B 2 pasa ;
b) yBemmuuts B 6,4 pasa ;
C) yMEHbIIUTH B 32 paza ;
d) yBennuuts B 2 pasza.
3 Ilpu KUCIOTHO-OCHOBHOM THTpOBaHUU 50 MIT pacTBOpa MIeno4u uzpacxogosano 24 mi 0,5 M pactBopa cepHOU

kucaoThel. Ckobko 0,5 M cossiHOM KHCIOTHI MOTPEOOBAIOCH OBI JIST TOU K€ 1en?
24 ™M ;




b)
¢)

a)
b)
¢)
d)

a)
b)
¢)
d)

48 Mt
2.4 m;
12 M.

Jns xucnotHo-ocHoBHOTO TUTpoBanus 30 mi pactBopa KOH morpebosanocs 12 mu 0,05 H. pacTtBopa
KucoThl. OnpenenuTe NPOoLeHTHY0 KOHLIEHTPALUIO PacTBOPA ILEJI0UH.

0,11% ;

0,02% ;

0,125%;

0,7% .

[Torenuunan BoOOPOAHOTrO AieKTpona npu pH, paBHOM 5, cocTaBuser:
-0,295B

0,295 B

0,059 B

0,059 B}

D.J1.c. KOHIIGHTPALMOHHOTO TanbBanmueckoro nementa :Fe/FeCl3(3 u.)//FeCl3(0,001 M)/Fe paen
0,059 B

0.059 B

0,18 B

0,03B

7 Kakue peakiuy IpoTeKaroT Ipu padoTe KUCIOTHOro akkymyssatopa Pb/ H,SO4 /PbO,?
{~A: Pb0 —4e =Pb* K: PbO, + 4H" + 4e = Pb0 + 2 H,0O
~A: PbO, + 4H" + 4¢ =Pb0 + 2 H,O K: Pb0 —4e =Pb*

=A: Pb0 —2¢ =Pb* K: PbO, + 4H" + 2e =Pb*" +2 H,0

~A: Pb0 —4e =Pb* K: PbO, + 4H" + 2e = Pb** + 2 H,0

9. B kaxkoM HampaBJI€HHU CMECTUTCS paBHOBecHe rTuaponnza ZnSO4 mpu yBenndennn pH?
B 00paTHOM

HE CMECTUTCS

BHauajie B 00paTHOM, 3aTE€M B NIPSIMOM

B IPSIMOM

2.2 TunoBble 3a]aHus Il OLIEHKH YMEHHI B KauyecTBe 00pPa30BaTe/IbHOIO pe3yabTaTa

IIpoBepsieMblil 00pa30BaTENbHbIN PE3yIbTaT:

peuieHus nmpeaMETHO-
HpO(bI/IJ'ILHBIX 3aga4y

Kon n HanmeHoBaHMe OO6pazoBarenbHBIN pe3yabTaT
HHAUKATOpA JOCTUKEHUSA
KOMIICTCHIITUU
OIIK-1.2. Ilpumensietr ocHOBHBIe | OOydYaroIIUiics ymMeer:
TOHSATHUS U 3aKOHBI HCIOJIB30BaTh OCHOBHBIC MOHATUS M 3aKOHBI XUMHU JUIsI PEHICHUS TPSAMETHO-TIPO(UITBHBIX
€CTECTBEHHBIX HAYK IS 3ama4

2.2.1 llpumepsnl 3agaHuit

3amanne 1. Onpenenwnre:

a) BO3MOXKHOCTb CaMOIIPOU3BOJIBHOTO ITPOTEKAHHUS NIPOILIECCOB;

0) mpennoYTUTEILHOCT TOW MIIM MHOW PEeaKLUH;

B) KOJIM4ECTBO Teria (k) [K), KOTopoe BRIIEIITCS MM TIOIIOTHTCS TIPH TIPOXOYKICHIH KKIOH peakin (H.Y.).
YpaBHEHUS peakLuii:

S(k) + O (r) = SOx(r)

S(x) + 1,50, (1) = SOs(r)

Hcnonv3yiime ona pacuemos mabauyy mepmoOUHAMUYECKUX XAPAKMEPUCTNUK Belecm8 NPU CIMAHOAPIHbIX

VCAOBUSIX.
3ananue 2. Onpenenure Uil ralbBaHUYECKOro 3eMenTa (-) Mg /0,01M MgSO,// 0,00IM CuSO,/Cu (+)

a) B K/ SHEprui0 XUMHYECKON peakIfy, MPEeBPAIIAIOITYIOCS B JICKTPHIECKYIO;




6) HaIMAIIUTE TPOLCCChI HA aHOAC U Ha KaTOAC, PCAKIIUIO, TCHCPUPYIOIIYIO TOK;
B) 3HA4YCHUE 3./1.C. TAJIbBAHNMYCCKOIO SJICMCHTA

3ananue 3. Ckoibko rpaMmoB xiopua xeiesa FeCl; Hano pactBoputs B 450 r Boas! [1u1s npurortosienus 10% - ro pacreopa?
OtBetsl: 1) 513;2)451;3)501;4) 531

3apanue 4. Omnpeznenure, Kakas U3 IPUBEACHHBIX PEAKLUN SBIAECTCA OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM:
1. Na3PO4 + Hzo — NazHPO4 + NaOH
2. K4[F€(CN)6] + FCC13 - Fe4[Fe(CN)6]3 + KCl
3. SiO, + HF — SiF, + H,0O
4. H,SO; + HCIO4 — + HCI

OIIK-1.3. [Mpumensier | OOyuatommiics ymeer:

€CTECTBEHHOHAy4YHbIE  METOJbI | IPUMEHSTH METO/BI TEOPETUYECKOTO M DKCIIEPUMEHTAIBHOTO HCCIEOBAHUS XUMUYECKUX
TEOPETHYECKOTO U | OOBEKTOB, NPOLECCOB W SBJICHUH, NPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI 10 3aIaHHOMN
9KCIEPUMEHTAIILHOTO METOJIMKE U 00padaThIBaTh UX Pe3yIbTAThI

MCCIIEIOBaHNS 00BEKTOB,

MIPOLIECCOB, SIBIEHHUH, MPOBOIUT
9KCIEPUMEHTHl MO0  3aJaHHOH
METOJIUKE u aHAIN3UPYET
PE3YNBTATHI

2.2.2 llpumepsbl 3a1aHuit

3amanue 1. [lo 3nauenuto [IP paccuuTaiiTe pacTBOPUMOCTb, a TaK)KE KOHIICHTPAIMIO KAaTHOHOB M aHUOHOB B
HACHIIIEHHOM PAacTBOPE, MOJIL/I, I/11, Mr/i. Coenunenue: CuS I1P= 6-10 -3¢

3amanue 2. Hamummre MoJeKyNnspHBIE B HOHHO-MOJEKYJSpHbIE (IIOJHOE M COKpaIIEHHOE) YpaBHEHMS THIPOJIH3a
NPUBEAEHHBIX COJIEH IO TIEPBO CTYIEHH, a TAKXKE BBIPAKEHUS 11 KOHCTAHTHI THAPONIN3a. YKKUTE PEaKLUUIO CPEIb
Y HallpaBJICHUE CMEILEHNS PAaBHOBECHS THIPOJIN3A ATl KAXKAOTO CIIydasi IPH:

a) pa30aBieHUN;

0) 100aBJICHUN PacTBOPa KUCIIOTHI,

B) 100aBIIEHUH pacTBOpa MIENOYH;

T') HarpeBaHUH.

3ananue 3. CocTaBbTE CXEMY MPOILIECCOB, IPOUCXOASIMINX HA MHEPTHBIX AMEKTPOJIaX MPH
ANEKTpOIN3e BOTHOTO pacTtBopa Zn (NO;),. Beranciure Maccy mony4aromuxcs Ha 3JIEKTPOIaX BEMIECTB. €CIIH CHIia
toka 100 A, Bpems anexTponnza 60 MUHYT.

2.3 Tunosble 3a1aHNsA 1JIs1 OLEHKH HABBIKOB B KauecTBe 00pa30BaTe/IbHOIO Pe3y/ibTaTa

Kon n HanMeHoBaHME OO0pazoBaTeIbHBIN pe3yabTaT
HMHIMKATOpa JOCTHKEHHS
KOMIIETCHIIHU

OIIK-1.2. Ilpumensier ocHOBHBIE | OOyJaroUIMiics BIageeT:

HAyK JJIs PEHICHUs MPEAMETHO- | MPOQUIBHBIX 3a1au
npOHIBHBIX 3314

TMOHATHA U 3aKOHBI €CTECTBECHHBIX | HaBBIKaAMW NPHUMCHCHHSA OCHOBHBIX MOHATUH M 3aKOHOB XMMHH JJId pEHICHUA MPEIAMETHO-

2.3.1. lIpumeps! 3aganni

3ananue 1. Paccuuraiite 3/1C MeqHO-LIMHKOBOI'O FaIbBAHUYECKOTO 3JIEMEHTA IJIsl CTAHAAPTHBIX
KOHIICHTpAITHii HOHOB MEIH W ITHHKA.

PacCTBOPEHHBIM KHCIOPOIOM.
3ananue 3. Paccuuraiite 3.4.C. MEIHO-LIMHKOBOTO IraJIbBAHUYECKOI0 3JIEMEHTA, €CIIU 3JIEKTPOABI OIPy>KEHBI
B 0,01 M pacTBOpBI CBOUX COJEH.

3aganue 2. HapymeHa CIUIOIIHOCTD MOKPBITUS OLMHKOBAHHOTO Xkeje3a. OnpeaenuTe TUI MOKPHITUS (aHOJHOE WM
KaTOIHOE) W HANWIIUTEe aHOJHYIO M KaTOJHYIO peakIuu B cpeiax: a) paszdasmenHoir H2SO4, 6) meliTpanpHOil C




3ananue 4. Ha nelitpanuszanuio 1,35 T cepHOll KUCIOTH U3pacxoaoBaHo 1.1 T rMapoKcuAa LIENOYHOro Meramia. B
pesyibTaTe peakuun ooMeHa odpasyercs cpenHsis conb. KakoBa popmyna runpokcuna? .

3amanme 5. Ha meittpanmzanuio 2,7 T CepHOM KHUCIOTHI HU3PACXO0BaHO 2,2 T THAPOKCHAA IICTOYHOTO MeTajlia.
Hatinure sxBUBajeHTHYIO Maccy ruapokcuna. Kakosa ero ¢opmyna? Peakius oOMeHa MpoTeKaeT ¢ 00pa3oBaHHEM
KHUCJIOM COJIH.

OIIK-1.3. [Mpumensier | OOywaronuiics BIageeT:

€CTECTBEHHOHAYYHBIE ~ METOABI | HaBBIKAMH IPUMEHEHUS METOJOB TEOPETHYECKOrO M SKCIIEPUMEHTAIbHOI'O HCCIIeOBaHU
TCOPETUYCCKOT'O n XUMHUYCCKUX O6’LeKTOB, IMpo1ECCOB U HBHCHHﬁ, HaBBIKaMH TIPOBCIACHUA XUMUYCCKUX
OKCIIEPUMEHTAIIEHOTO HKCIIEPUMEHTOB TI0 33JaHHON METOAMKE M HaBbIKAMU 0OPaOOTKH UX Pe3yJIbTaTOB
HCCIICIOBAHUS 00BEKTOB,

MIPOLIECCOB, SIBJICHUM, MPOBOJIUT
9KCIIEPUMEHTBl MO  33JaHHOMN
METOIUKE u aHAITU3UPYET
pPE3YNbTATHI

2.3.2. llpumepsl 3agaHui

3amanue 1. [Ipu nonmxennu temneparypsl Ha 20 °C CKOpOCTh peakiyu yMEHbIIUIACH B 9 pas.
Kak u3MeHuTCst CKOPOCTH 3TOM peakiuy Ipy yBeandeHnuu temnepatypsl ot 80 °C no 120 °C ?
Pacuer nposenure no npasuiny Baut-I'odda. [louemy ckopocTs peakiiuy Bo3pacTaeT MpH MOBBIILICHUN TEMIIEPATYPbI?

3amanue 2. [IpupoaHbIi Ta3, UCIIONIH3YyEMBIA B KOTEIBHBIX B KAU€CTBE TOIUINBA, B OCHOBHOM COCTOUT U3 MeTaHa CHy.
CocTaBbTe ypaBHEHHE peaklMd TOPEHHUsT METaHa M, IPUMEHUB CJIEICTBHE W3 3aKOoHa [ecca, ompeaenuTe TEIIOTY
CrOpaHusl METaHa.

3amanue 3. BeluuciauTh 3HaYE€HHUE 3.]1.C. TaJbBAHUYECKOTO JJIEMEHTA:
(-) Zn/0,01 M ZnSO /0,01 M FeSO,/ Fe (1)

HarmmuiTe mporieccsl Ha aHOZAE M KaToze, a TakKe PEakIluio, TEHEPHUPYIONIYI0 TOK, W ompenenuTe B K/ »Hepruto
I'n60ca XMMHUYeCKOH peaKiuy.

3anmanue 4. U3 meramnos Cu, Mg, Cr BeiOepete nipotektop it Fe. Hanume aHOMHBIA W KATOAHBIN TPOIECCH TPU
MIPOTEKTOPHOM 3aIlIHUTE KeJie3a B MOPCKOW BOJIE.

3anmanue 5. B kakyro cropoHy cmectutcs paBHoBecue peaknun: CO(ra3) + H20(map) <» CO2(ra3) + H2(ra3)
AH® = - 41,8 x>k Tipy TIOBBIIIEHUHN TEMIIEPATyPhl U TIOBBIIIEHUH 1aBJICHUS?

2.4 IlepeyeHb BONPOCOB JIsl MOATOTOBKH 00Y4alOIIMXCS K IPOMEKYTOYHOM aTTecTaluu

1. OcHOBHbIE XUMHUYECKUE TOHATHUSA: MOJIb, MOJIsIpHast Macca. OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUS
Macchl BEIIECTB, IOCTOSHCTBA COCTaBa, JKBUBAJEHTOB, KPAaTHBIX OTHOLICHHH, OOBEMHBIX OTHOILICHUH,
ABorazapo. YpasHenue MenjeneeBa-Knaneiipona. Pacuer s5KkBUBajI€HTHBIX MACC JIEMEHTOB M COSIUHEHUH.

2. Xumuueckas TepMoarHamMuka. [lepBblil 3aKOH TEpMOJUHAMUKHN. BHYTpEHHSs SHEPrusl U SHTAJIBIIHSL.
Tepmoxumuueckuii 3axon ['.U. T'ecca, cnenctBus u3 3akona. CtaHgapTHbIE TEIUIOTH 00pa30BaHMs. DHTPOIHSL.
W3MeHeHre SHTpONUU B XMMHUYECKHX Ipoleccax U (a3oBbIx nepexonax. JHeprus ['n66ca. HampaBieHHOCTH
XMUMHYECKHX IMporieccoB. Pacuer n3menenus sHepruu [ m60ca B XUMHUUECKUX peakusax. XUMUYECcKoe U (pa30oBoe
paBHOBECHS.

3. Xumnueckast KuHeTHKa. CKOpOCTh TOMOTE€HHBIX U T€TEPOTr€HHBIX XUMUYECKUX PEaKIMi. 3aBUCUMOCTh
CKOPOCTH OT KOHIIGHTpAIMil pearupyrouiux BelIecTB (3aKOH JAEWCTBUSA Macc), TeMreparypsl (mpasuio BanT-
lodda, ypaBHeHnne Appenuyca). DHeprus akTUBAIMU. [ OMOTEHHBINM M T€TEPOreHHBIA KaTaln3. XUMHUECKOE
paBHOBecue. KoHcTaHTa paBHOBecHs W €€ CBs3b ¢ dHeprued ['mbOOca. IlpuHIMIT cMeleHHus XUMHUYECKOTO
paBHoBecus Jle Illarense. Pu3nueckue METOAB! CTUMYJINPOBAHUS PEAKIIUMN.

4. Crpoenue atoma. Moaenu ctpoenus atoma. YpaBHenusa Jlyu-ne-bpoins u lpéauurepa. Teopus
Bopa. Dnextponnbie 00071049ku aToMoB. KBaHTOBBIE uncia. [Topsaok 3amonHeHus 3JIeKTPOHHBIX opOuTaneit:
npunun [aymu, npaBuiio ['yHaa, npaBuia KiieukoBCKOro. JIE€KTPOHHBIE CEMENCTBA DIIEMEHTOB.

5. Ilepuoanueckas cucrema anementoB .M. Menneneesa. DHeprus HOHU3AaLMH, CPOACTBO K JJIEKTPOHY,
3IEKTPOOTPULATENBHOCTD, CTEIIEHN OKUCIIEHUS 3J1€MEHTOB. MI3MeHeHue paanycoB, 3J1€KTPOOTPULATEIBHOCTEM,



SHEpPrUi HMOHM3ALMU, CPOACTBA K OJJIEKTPOHY, a TaKXKE KHCIOTHO-OCHOBHBIX M  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEHTOB.

6. Xumnueckas cBsi3b. OCHOBHbBIE XaPAaKTEPUCTUKHU CBSI3U: SHEPIus, AJIUHA. MeTo/| BaJl€HTHBIX CBS3€Eil.
OcCHOBHBIE XapaKTEPUCTUKHU KOBAJIEHTHOM CBSI3M: HAIPABIECHHOCTH, HACHIIIAEMOCTh, KPATHOCTH, MOJISIPHOCTb.
Bo30yxneHHoe cocTosiHue aToMa. ODJIeKTPUYECKUd MOMEHT aumnois. ['mOpuau3anusi aTOMHBIX OpOHUTanei.
JloHOpHO-aKIenTOpHast CBsi3b. BopopomHasi cBsizb. MeTonl MOJEKYJsipHBIX opOuTaneil. MoHHas CBs3b, ee
OTJINYUE OT KOBAJIEHTHOM CBA3M. JJOCTMKEHMSI XMMHHM B HOBBIX OTPACiIsIX MPOMBILUIEHHOCTU: HAHO-, IJIa3MO-,
MeMOpPaHOTEXHOJIOTHH.

BHyTpeHHs CTpyKTypa KpUCTAIOB. THIBI KPUCTAIIIMYECKUX PEUIETOK. 30HHAsI TEOPHsl KPHUCTAJIIOB.
Mertasibl, TOTyIPOBOJHUKH, TUAIEKTPUKU. J(MarpaMmMa COCTOSIHHS «OKEJIE30-YTIePO».

7Copbuust u copOLMOHHBIE Tporecchl. MonekynsapHas aacopOuusi. MoHHo-oOMeHHast ancopOIus.
VYpasuenust JIaurmiopa . [loBepxHoctHo-akTHBHBIE BenlecTBa (ITIAB). Ctpoenue. [Ipumepst ITAB. Ilpumenenue
copOIMOHHBIX TporieccoB U [IAB B TexHUKE U HAPOJAHOM XO3SHCTBE.

7. ducniepcuble cucteMbl. Knaccudukanuu u METOIbI TIOMYyYSHUST TUCIIEPCHBIX cUcTeM. KnHeTtndeckas
Y arperaTUBHAs yCTOWYHBOCTD IUCTIEPCHBIX CUCTEM. [ pyOoaucepcHbIe CUCTEMBI: CYCIIEH3UH, IMYIbCHH, TICHBI.
Komnounneie cucrembl. CtpoeHue KoyiougHOW wyacTuibl. CBOMCTBAa KOJJIOMIHBIX cucTeM. Koarymsnus.
DnexTpodopes, snexrTpoocmoc. Tukcorpomnus. Cunepesuc.

8. PactBopbl. CriocoObI BeIpaKeHUsI KOHIIEHTPALMU PACTBOPOB. TepMOoauHaAMHKAa [TPOLIECCa PACTBOPEHHUSL.
KonnuraruBHele CBOMCTBa pacTBOPOB. 3aKOHBI pPAcTBOPOB HedNekTponutoB: Payns u  Banr-I'odda.
N3oronnueckuii koapdumuent. [Ipumenenne 3akonoB Payns m Bant-I'odda k pactBopam 37€KTpOIHTOB.
Onekrtponutnueckas auccouuanua. CreneHb W KOHCTaHTa Juccouuanuu. Jluccoumanus pasiauyHbIX
XUMUYECKUX coeMHEeHnH. Peakiinu B pacTBOpax 3JeKTPOIUTOB. 3akoH pa3zbasnenus OctBanbaa. [Ipoussenenue
PacTBOPUMOCTH.

9. DneKTpoauTHYECKas IUCCOLMALUS BOJbI, HOHHOE MPOU3BEACHUE BOJbBI, BOAOPOJHBINA IMOKA3aTENb.
Jlnarpamma cOCTOSIHHSI BOJIbI B 00JIaCTH HEBBICOKUX JAaBlieHUH. ['maponus cosneit. Buabl rugponusa. Koncranra
TUAPOJIN3a, CTENEeHb THUAPOIN3a. YCIOBUS CMEIIEHUsS pPaBHOBECHs Tuuaposnza. BomgomoaroroBka st
oxnaxaenuss JIBC. VYnaneHue MexaHWYecKHMX NpHUMeced, KOJUIOMAHBIX 4dacTull. JloOaBieHWe mnpucagok K
oxJaxaronien Boje. KectkocTh Boabl. CocTaB MpUpoHBIX Bo. CIIOCOOBI OTpe/Ie/ieHNs BpEMEHHOW U 00IIei
xecTkocTu. CrocoObl yCTpaHEHHS JKECTKOCTH BOJBI: METOJIaMU XMMHUYECKOTO OCaXJACHHUS U MOHHOTO OOMeHa
(KaTUOHUPOBAHHUS W AHUOHUPOBAHUS), MATrHUTHOW O0OpaOOTKOH, DSIEKTPOIUAIHM30M, YIBTPA3BYKOBOM
00paboTKOM, MArHUTO-MOHU3ALIMOHHBIM METOIOM.

10. lonopHo-akienTopHoe B3aumojeicTBue. KomiuiekcHsie coenuHenus. KoopauHaimonHas Teopus
Bepuepa. Jluccounanusi KOMIUIEKCHBIX COEUHEHUN. Y CTOMYMBOCTh KOMILIEKCOB. J[BolHbIe conu. KoHcTaHTa
HECTOMKOCTH KOMIUIEKCHBIX COeIMHEHUN. [IpuMepbl UCITONB30BaHNs KOMIUIEKCHBIX U JIBOMHBIX COCMHEHUN B
TEXHUKE.

11. Knnaccel Heopranndeckux BeriecTB. CBOWCTBAa OKCHIOB, THAPOKCUJIOB, COJICH.

12. OxucnutenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). IlpaBuna onpeneneHust CTeNeHH OKUCICHHS.
Oxucnurenu u BocctanoBuTenu. Kinaccudukamuss OBP. Hampasnennocts OBP. HcnonszoBanne OBP B
ANEKTPOXUMUYECKUX MPEOOPa30BaTENAX SHEPTUH, B AHATTUTHUECKON XUMUU U JIp.

13. O6muue cBoiicTBa METAIIOB. 3aBUCUMOCTH METAJUIOB OT IOJIOKEHUSI B Iepuoaudeckoit cucreme J1.1.
MenaeneeBa. OCHOBHbIE METOJbI MoOyydeHUs. Vcronp30BaHME B KAa4eCTBE KOHCTPYKIIMOHHBIX MaTEpHAlIOB.
OU3NKO-XUMUYECKHE MPOIECCHI MPU CBAPKE U MaKe METaJIOB.

14. CnnaBpl. ®U3UKO-XUMUYECKUNA aHAIN3. JlMarpaMMbl COCTOSIHUSI IBOMHBIX METAINIMYECKUX CUCTEM C
o0pa3oBaHMEM PBTEKTHKH, MHTEPMETAUIAIA  TBEPAOTO pacTBopa. Vcroib30BaHNE CIVIABOB B TEXHUKE.

15. DnexkTpoxumus. DNEeKTpOAHBINA MOTEeHIMAN. M3MepeHne cTaHgapTHBIX AJIEKTPOJHBIX MOTEHIUAIOB.
Bonopoansiit anexrpon. YpaBuenue HepHcra. XMMUYECKME UCTOYHHUKU TOKA: rajJbBaHUYECKUE U TOILUIMBHBIE
AJIEMEHTHI. DJIeKTpoXuMHUUecKkas nojispusanus. Ypasuenue Tadens. KucnoTHble u mienovHble akKyMyIsITOPBIL.
HoBple THUIIBI aKKYMYJIATOPOB. DNEKTPOJIN3. DIEKTPOIU3 pacIllaBOB U pacTBOpoB. KaTtonHoe BOCcCTaHOBIEHUE
U aHOJHOE OKHUCJIEHHE. DJEKTPOJIU3 PACTBOPOB C PACTBOPUMBIMU M HEPACTBOPUMBIMHM AHOJAMH. 3aKOHBI
®apanes. Beixon o Toky. I[Ipumenenue anexrponusa. ['anpBanonnactuka. I'aibBaHOCTETHA.

16. Koppo3zus meraninoB. KuHeTnka 1 TepMOAMHAMHUKA Ta30BOM U AJIEKTPOXUMHUYECKON KOppo3un. Buibl
koppo3uu. Kopposust noj neiictBuem Oiyxaaroniux TokoB. CHocoObl 3alIUThI OT KOPPO3HUH: JIETMPOBAHUEM,
3aIUTHBIMU TMOKPBITUSAMH, AJIEKTPOXUMUYECKUMHU CIHOCOOAMM, U3MEHEHHEM CBOWCTB KOPPO3HOHHOW CpEjbl,
palMoOHATbHBIM KOHCTPYUPOBAHUEM U3ICTHI.

17. Opranunyeckue coenuHeHus. OOmias xapakrtepuctuka. OTiIMUMTENbHAs OCOOCHHOCTh. Teopus
xumuueckoro crpoeHuss A.M. byriepoBa. @yHKIMOHAIBHBIE TPyl OPraHUYECKUX coeAUHEHUN. [Ipumepnl



IpEeJeNbHBIX U HEMPEAebHBIX YIIIEBOIOPOIOB,CITUPTOB, (DEHOIIOB, albJIErU/0B, KETOHOB, KAPOOHOBBIX KHCIIOT,
HIMPOKO NMPUMEHSAEMBIX B TEXHUKE U HAPOJHOM XO3SIICTBE.

18. BricokomonekynsipHele coennHenus. [lonumepsl. Ilonmnmepnsie matepuansl. Onuromepsl. MeTonbl
CHUHTE3a MOJMMEpOB:NOJUMEPU3alMsl U TOJUKOHAEHcauus. MHunmaropsl u karamuzatopbl. CTpyKTypa
oNIMMEPOB. JIMHENHbIE, pa3BETBIECHHBIC U CETYATHIC MOJIMMEPBI. XUMUYeCKHUE CBA3H. DU3UKO-MEXaHUYECKUE
cBOMCTBa monuMmepoB. Bynkanmsanus. IlonumepHsle Marepuansl. KOHCTpYKIIMOHHBIE IIIIACTUYECKHUE MACCHI.
CocTosHus IMHENHBIX MoNUMepoB.DHU3NKO-MEeXaHNUECKHE CBOMCTBA NOaUMEpPOoB. [IpumeHeHre noaumepoB Ha
TPaHCIIOPTE.

19. KauecTtBeHHBI aHanu3. Xumuueckas wuIeHTHU(UKanus BemecTB. KoindyecTBEHHBIH aHaNu3.
Knaccugukanus metonos. I'paBumerpuueckuit meroa. Turpumerpruyeckuit ananu3. KommnekcoHoMeTpuueckoe
TUTpoBaHUE. OKHCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTpOBaHUE. VHCTpyMEHTaJbHBIE METOIbl aHAJIM3a:
Xxpomarorpadudeckuii, KOHIYKTOMETPUUECKUH,IONAPO-TpaPHUecKuii, MOTeHIMOMeTpuYeckuid. Ddusnko-
XUMUYeckHi  aHanu3. OnTuyeckue MeTOJbl aHauu3a. XHUMHUYeCKHMe U (U3MYECKHe METObl aHau3a.
CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEPUANIBI U UX (PU3UKO-XUMHUECKUE CBOICTBA.

20. Ponb xuMuuM B OXpaHe OKpY>Karollei cpepl. 3amuTa BO3LyIIHOIO U BOAHOTO 0aCCEHHOB.

3. MeToan4eckue MaTepHaJibl, ONpe/e/isilolue Npouexypy 1 KpuTepuu OlleHUBAHUS
c()OPMHPOBAHHOCTH KOMIIeTEHINI NPH NPOBeIeHNU MPOMEKYTOUYHOM aTTeCTAUM

Kputepun (popmMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBbIX 3a1aHUI

- OLCHKA «OTJIMYHO» BBICTABISICTCS OOYYArOIEMYCs, €CIM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Bonpocsl coctasiisieT 100 —90% ot oOuiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BBICTABISECTCS 00yYaroUIeMycsl, €CJIM KOJMUECTBO PABIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIGHKA «YIOBJIETBOPHMTEJBHO» BBICTABISCTCS OOYYAIOIIEMYCs, €CIHM KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —75—-60 % 0T 0011ero o0béma 3aJaHHBIX BOIIPOCOB;

- OLCHKA «HEYAOBJETBOPHUTEJbHO» BBHICTaBIISICTCS OOYYAIOIIEMYCs, €CIH KOJMYECTBO MPaBHIBHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bhEMa 3a/TaHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBaHusi OlleHOK 1O pe3y/ibTATAM BbINOJHEHHUS 3aJaHUMH

«OTJIMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHITOJHEHHYIO ITOJIHOCTHIO 0€3 OINOOK U HEJOYETOB.

«Xopomio/3a4TeHo» — CTaBUTCS 3a PadOTy, BBITIOJIHEHHYIO MMOJIHOCTBIO, HO MTPH HAIMYMH B HEW He Ooliee
OJTHOH Herpy0oil OIMOKY U OJTHOTO HeoueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPUTEILHO/3aUTEHO0» — CTABUTCS 32 padOTy, €CIIM 0OYYaIONIHIACS TIPABUIIBHO BBITIONHMI HE
MeHee 2/3 Bcel paboThl WM JOMYCTHI He OoJiee oJHOU Tpy0Ooil ommOKu U ABYX HEIO0YETOB, HE Oojee OIHOM
rpy0oil  ogHOW HerpyOoi ommOKu, HE Ooyiee TpeX HETpyObIX ONMIMOOK, OJHON HErpyOOoW OMMOKH M JBYX
HE/I0YETOB.

«HeynoBjieTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a pabOTy, €CIM YHCIO OHNIMOOK W HEJ0YCTOB
MIPEBBICHIIO HOPMY JJISl OLICHKH «yOBJICTBOPUTEIHHOY» WM MPABUIIBHO BBITIOTHEHO MeHee 2/3 Bceil paboThI.

Buowl owuboxk:

- epybOvle owubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUEe NPUEMO8 peuleHuUs 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbLHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- Heepybbie OWUOKU: HEMOYHOCTNU (POPMYIUPOBOK, ONPEOeNeHUN, HePAYUOHATLHBIU 8bI00D X00A PeUleHUs.

- He0oUembl: HEPaAYUOHATbHBIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEULHOCIU 8 YOPMYTUPOBKE
86160008, HEOPEHCHOE BLINOTHEHUE 3A0AHUS.

Kpurepun popmupoBanusi OeHOK MO 3a4eTy
«3a4TeHO0» — CTYAEHT NpHOOpen HEOOXOAMMbIE YMEHHMS W HaBBIKHM, HPOJEMOHCTPHUPOBAT HAaBBIK
MPAKTUYECKOTO MPUMEHEHHUS MOJyYCHHBIX 3HAHUM, HE JOMYCTHJI JIOTUYECKUX M (DaKTHUECKHUX OIIHUOOK;
CTYAEHT nproOpen HeoOX0IMMbIEe YMEHUS U HAaBBIKU, TPOIEMOHCTPUPOBAI HABBIK TPAKTUYECKOTO TPUMEHEHHS
MOJTy4E€HHBIX 3HaHUM, HO JOMYCTUJ HE3HAUUTEIbHBIE OITUOKU 1 HETOUHOCTH.



«He 3a4TeHO» — CTYJIEHT JIEMOHCTPUPYET (parMEeHTapHbIE 3HAHUS H3Yy4aeMOIro Kypca; OTCYTCTBYIOT
HE0OXOIMMBbIE YMEHHMSI U HAaBbIKH, TOIMYIIEHbI IPyOble OIIHOKH.



