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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 |Ilenpf0 OCBOGHMS AWCHUIUIMHEI sBIAeTcAd (popMmupoBaHHe OOIMIENPOMECCHOHANBHBIX KOMIETCHIMH TI0 pEIICHHIO
HUHKEHEPHBIX 3aJay B MPOPECCHOHANBHOM JEATEIbHOCTH C HCIONb30BAHHEM METOOB ECTECTBEHHBIX HAyK HA OCHOBE
pa3BUTUsSL Y OOYYAIONIMXCSl €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS; HAYYHOTO MBIIIIEHHS; LEIOCTHOTO IPEACTABICHUS O
XMMUYECKHX 3aKOHAX OKPYXKAIOILETO MUPA B UX €UHCTBE U B3aUMOCBA3H.

1.2 | 3amaun qUCIMIITUHBL:

1.3 | - Ilony4enue pyHIaMEHTAIBHOIO 00pPa30BaHus, CIOCOOCTBYIOLIETO AAIbHEHIIIEMY Pa3BUTHIO TUYHOCTH;

1.4 |- M3yueHue XMMUYECKUX SIBICHUU M 3aKOHOB XUMMHU, IPAHUILBI UX NPUMEHHMOCTH, NPHMMEHEHHE 3aKOHOB B BaXKHEHINIUX
MPaKTHYECKUX TPHIOKEHHUSAX;

1.5|- BelpaboTka y oOywarommxcs NPUEMOB M HABBIKOB PEHICHUS KOHKPETHBIX 3aJad U3 pasHbIX oOnacTteil xumuw,
MOMOTAIOIIHX UM B JalbHEHIIeM penath npodeccCuoHaIbHbIE 3aJauH;

1.6 |- OsnakomieHue OOy4aroIIMXCsS C COBPEMEHHOW HAay4yHOH amnmapaTtypoil W BbelpaboTKa y oOydaromuxcs HayabHBIX
HaBBIKOB [TPOBEICHHS SKCIIEPUMEHTANIBHBIX HCCIIEA0BAaHH.

2. MECTO JUCHUIITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI
Iuxn (paznpen) OIT: | b1.0.19

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

MOAVJIA)

OIIK-1 Cnocoben peuiaTh MHXXCHCPHBIC 3ala4i B HpOC])eCCI/IOHa.HLHOﬁ JACATCIBbHOCTH C UCITIOJIB30BaAHUEM METO/J0B €CTCCTBCHHBIX
HayK, MATEMATUYCCKOro aHaJin3a U MOACIIMPOBAHUA

OIIK-1.2 ITpuMeHsieT OCHOBHbIE IIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK Ul pEIICHUS TPEIMETHO-TIPO(PUIBHBIX 33124

OIIK-1.3 HpI/IMeHﬂeT C€CTCCTBCHHOHAYYHBIC METOIbl TCOPECTUICCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCJICAOBAHUA O6’LCKTOB, IponeCcCcoB,
S[BJIGHHﬁ; IIPOBOAUT OKCIIEPUMEHTEHI 10 3aJJaHHOW METOJIUKE U AHAIIM3UPYET PE3YIbTATHI

B pe3yabTaTe 0cBOEHHS TMCHUNIUHBI (MO1YJIs) 00yUAIOIIMICS T0JIKEH

3.1 |3narts:
3.1.1 | ocHOBHBIE MTOHATUS U 3aKOHBI XMMHH M UX PONb B PELIEHUH NPEIMETHO-NPOMUIBHBIX 3a/ay;
3.1.2 | MeTOIBI TEOPETUUECKOTO U IKCIIEPUMEHTANIBHOTO HCCIIEA0BAaHUA XUMUIECKUX 00BEKTOB, MPOLIECCOB U SIBICHUI, METOIUKY
IpOBECHUS 1 00pabOTKU PE3yIbTaTOB XMMHUUECKOT0 KCIIEPUMEHTA
3.2 | YmeTh:
3.2.1 | ucronb30BaTh OCHOBHBIE MOHITHUS U 3aKOHBI XUMHH JUIS PEIICHUS IPEIMETHO-TIPOPUIBbHBIX 3aa4;
3.2.2 | IpUMEHATh METOABI TEOPETHUECKOTO U IKCTIEPUMEHTAIBHOTO UCCIEIOBAaHUA XUMUIECKUX 00BEKTOB, MMPOLIECCOB U
SIBTICHUH, TPOBOJUTH XMMUUECKHE KCIIEPIMEHTBI 110 331aHHOW METOUKE U 00pabaThIBATh UX PE3YNbTAThI
3.3 | Baagerts:
3.3.1 | HaBBIKAMU IPUMEHEHHSI OCHOBHBIX TIOHATHI U 3aKOHOB XUMHUH JUIS PEIeHUs IPEIMETHO-TIPOGHUIBHBIX 3a71ad;
3.3.2 | HaBBIKAMU IPUMEHEHHS METOIOB TEOPETUIECKOT0 U IKCIIEPUMEHTAIBHOTO UCCIIEA0BAaHI XUMHIECKUX OOBEKTOB,
MIPOLIECCOB U SIBICHUI, HABBIKAMH MPOBEACHUS XUMUYECKUX SKCIIEPUMEHTOB 110 3aJaHHON METOJMKE 1 HaBbIKAMU
00pabOTKH UX pe3yIIbTaTOB
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)
Kon HaumenoBaHnue pa3nesioB u TeM /Bu/1 3aHATHS/ Cemectp | HacoB | IIpumeuanue
3aHATHSA / Kvpc
Paznen 1. OcHOBHBIE IIOHSATHS U 3aKOHBI XHMHUHU
1.1 OnpezeneHue 3KBUBANIECHTA U 3KBUBAJICHTHOM MacChl MeTallIa 10 3 2
Bomopony /J1a6/
1.2 PacueT MOJISIpHBIX Macc KBUBAJICHTa MPOCTHIX BELIECTB H CIOKHBIX 3 2
coeiMHeHHH. 3aKoH 3kBuBajieHTOB /IIp/
Paznen 2. OcHOBBI XMMHYECKOIl TePMOANHAMUKH
2.1 OnpeneneHue TEIOBBIX 3 dekToB XuMudeckux peakiuii /J1ad/ 3 2
2.2 Pacuer uaMeHeHUs SHTANBIIMK, YHTPOITUU 1 SHEPruu [ M6Oca XUMHUIECKIX 3 2
peaknuii, HampaBJICHHOCTh XUMUYIECKHUX mponeccos. /I1p/
Pa3gen 3. OcHOBBI XUMHYECKOH KHHETHKH
3.1 CKOpocTh XMMHYECKHX peakiuid. XuMuieckoe paBHoBecue /J1ab/ 3 2
32 PacueT 3aBUCHMMOCTU CKOPOCTH PEAKLUI OT KOHLEHTPALUN pErUpyIOLUX 3 2
BELIECTB U TeMIIEpaTypsl. PacueT KoHCTaHThI paBHOBecHs peakuuid. [IpuHnun
cMeleHus Xxumuaeckoro pasHoBecus Jle Illarense /TIp/
Pasnen 4. Ilepnoanyeckasi cucreMa M CHCTEMaTHKA dJjieMeHTOB. CTpoeHHne
atoma. OCHOBHBIE XapaKTePHCTHKH 3J1eMEHTOB.




4.1

OnexTpoHHbIE (HOPMYIIBI H HIEKTPOHHBIC CXEMBI aTOMOB. [I3MeHeHUe CBOMCTB
9JIEMEHTOB 1O IIEPUOZIaM U rpymnmam cuctembl Menaeneesa /I1p/

Paznen 5. Xumu4eckasi ¢BsI3b U CTPOEHHE MOJIEKY.JI

5.1

DIeKTPOHHOTOYCHYHBIE U CTPYKTYPHBIE POPMYITBI MONIEKY.1. JIUmonbHbIe
MOMEHTBI MoJieky /TTp/

Pa3gen 6. PacTBopnl

6.1

OrmpeneneHne KOHIEHTPALMN PacTBOPA.
OnexTponuTHdeckas qucconuanys. Peaknuu norHoro oomeHa /J1a6/

6.2

Pacyer TemmepaTyp KUIICHUSI U 3aMEpP3aHHsl, OCMOTHYECKOIO JaBICHHS
pactBopoB. [Ipon3BeieHIe paCTBOPUMOCTH U KOHCTAHTBI JUCCOLHAIINH
ANIEKTPOIUTOB. PacueT KOHCTaHT rHAPOIK3a CONei ¥ BOMOPOIAHOTO
niokazarens /ITp/

Pazgen 7. OKHCIAMTEIBLHO-BOCCTAHOBUTEIbHbIE nmpoueccnol

7.1

OKHUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiuu /J1ab/

Pasnea 8. DinexkTpoxumMnyeckne cucTeMbl.

8.1

lanpBaHMYECKHE TIEMEHTHI
Onextponus /J1ab/

8.2

Pacyer 3¢ XUMUYECKUX M KOHIICHTPALUOHHBIX T'aIbBAHHYECKUX 3JIEMCHTOB.
3akonsl Dapaes s nporeccos ekTponusa /TIp/

Paznen 9. Koppo3us merajiiioB

9.1

Pacuer 3aMTHOrO IEWCTBHS OKCUAHBIX [UICHOK, PACUET KOPPO3HOHHON
cToiikoctr MetaynioB /IIp/

9.2

Kopposus meramios u 6oprda ¢ Heit /J1ad/

Pa3gen 10. CamocrosiTe1bHAsA padoTa

10.1

IToxgroroBka k mpakTHYECKUM 3aHATHIM /Cp/

16

10.2

ITonroroska k JtabopaTopHbIM padotam /Cp/

15

Pa3nen 11. KontakTHast paGoTa Ha aTTecTalMIo

3auer /KD/

0,15

5. OHEHOYHBIE MATEPHAJIBI

OneHouHbIe MaTepUaNbl U POBEACHUST TIPOMEKYTOUHONW aTTeCTAlMU OOYYArOIIUXCsl MMPUBEICHBI B MPUIOKEHHN K
paboueii mporpaMMe JUCHHUILUTAHBI.
®DOpMBI U BHJIIBI TEKYIETO KOHTPOJS MO JAUCIHUILIMHE (MOIYIII0), BUABI 3aJJaHUN, KPUTCPHUH X OICHUBAHHUSI,
pacrpeneneHre 6ayuIoB MO BUIAM TEKYIIET0 KOHTPOIIS pa3padaThIBAIOTCS TpeToaBaTeNeM JUCIUTUTNHBI C yIETOM €€ CIIeIN(UKU ’
JIOBOJISITCS 10 CBEIEHUS 00YJaOLIMXCsl HA TIEPBOM YIEOHOM 3aHATHH.
Texkymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MpernoaaBaTeieM IUCIUIUTHHBI (MOYIA), KaK MPaBHUIIO, C
ucnons3oBanuemM DM OC Wi myTeM MPOBEPKH MUCbMEHHBIX padoT, MPETyCMOTPEHHBIX pa00YUMHU MPOrpaMMaMHt JUCITUTUTAH B
paMKax KOHTaKTHOH pabOThI U CAaMOCTOSTEIBHON PaboTHI o0ydaronuxcs. st QUKCHUPOBaHUS PE3yAbTATOB TEKYIIETO KOHTPOJIS
MOXeT ucnonbk3oBatbess DMOC.

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

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHOoBHAsA JIMTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue Wznatensc On. aapec
TBO, FOJL
JI1.1 |H. B. KopoBun OO0mast XuMusi: y4eOHHK ISl TEXH. BY30B M.:
Beicm.
K., ,
2005
6.1.2. JlonoJHUTeIbHAS JINTEPATYpPa
ABTOpBI, COCTaBUTENH 3arinaBue W3parensc On. aapec

TBO, I'OL




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, TOJ
JI2.1 |I'munka H. JL., 3amauu ¥ yrpaKHEHUs 1Mo 00IIe XUMHHU: yae0. mocooue st M.:
PabunoBH4a B. A., BY30B WnTterpan
Pyounoit X. M. -IIpecc,
2009
JI2.2 | H. JI. I'nmunka OO0mas XuMust: yaeOHOoe TTocoOHe JIJIsl BY30B M.:HUnTer
pal-
[Ipecc, ,
2004,
2003

6.2 UndopManMoOHHBIE TEXHOJIOTUH, HCIOJIb3yeMble NMPH 0CYILeCTBIEHUH 00Pa30BaTEJIHLHOI0 Mpoiecca no JMCUUIINHE

(Mony.r0)

6.2.1 IlepeveHnb JINIEH3HOHHOTO M CBOOOTHO PACIPOCTPAHIEMOr0 MPOrPAMMHOI0 00ecTedeHUsI

6.2.1.1 | MS OFFICE

6.2.2 epeuens npoeccHOHAIBLHBIX 623 TaHHBIX H HWH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | KoHCYnbTaHT ILTIOC
6.2.2.2 | T'apanr
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIA)
7.1 | Jlekunonusle u 1a00paTOpHBIC PAOOTHI IPOBOSITCS B COOTBETCTBHHU C PAaCHMCaHUEM 3aHATHH B JlabopaTopusx oo1ueit

XMMUH, BKITIOUAIOIISH: CYIIMIBHBIN MIKad, YCTPOHCTBO [T OBICTPOro MPOCYIIMBAHUS XUM. ITOCY/IBI, IITATHB

nabopaTopHsii (10 mT.), akBaqUCTHILIATOP, OUAUCTIILIATOP, OapoMeTp, Beckl tekTporHsle CASCUWG620HV, koMIuteKT
¢domnuii, anmapat Kunna, munnusonstmerp pH-150M u B yuebHO-HCccae10BaTeNbCKOM 1a00paTOpru, BKIIOYAIOIIEH:
anmapar Kurnma, 6apometp, Ouctuimsatop, Becsl HR 60, konbonarpesarens [1341000M, muuBonsT™eTp pH-150M, neun
MydensHas, TepmMooiok [19-4030, xpomarorpad "Xpomarex Kpucran", snexrporeds CIIOJL. [Tpn npoBeneHnn 3aHATHHA
UCTIONB3YeTCs MPOEKTOpP U IKPaH.

7.2

JU71s1 BBITIOTHEHUS CAMOCTOSITENNBHOM PabOThl MCIIONB3YETCSI YUTATBHBIN 321 OMOIMOTEKHN ¢ BBIXOIOM B IHTEpHET.

7.3

Jns xpaHeHus J1abopaTopHOro 000PYIOBaHUS MIPEAYCMATPUBACTCS CIICIL.IIOMEIICHHE .




[Ipuaoxenue

K pabodyell rporpaMMe JUCITUIIAMHBI

OLHEHOYHBIE MATEPHAABI A
IIPOMEXYTOYHOH ATTECTAIIHHA

Mo AUCLHUIIAUHE (MOAYAIO)

«XHMHSA»

HanpaBaeHHue MOATOTOBKH / CHOEIIMAABHOCTH

23.05.06 CTPOHTEABCTBO XEAE3HBIX AZOPOr, MOCTOB H
TPAaHCHOPTHBIX TOHHEAEH

(K00 u HaumenogaHue)

HanpaeneHHOCTH (TTpo¢uIib)/crieriuann3aius

anaBAeHne TEXHHYECKHM COCTOAHHEM
KEAECE3HOOOPOXKHOIO nNyTH

(HaumeHoBaHUE)



OranaBAeHUE

ITosscauTeNIbHAS 3aIIMCKA.

TunoBble KOHTPOJIbHBIC 33/IJaHUS WJIM UHBIE MATEpUaJIbl 1JIs1 OLEHKH 3HaHWM, YMEHUM, HABBIKOB U (MJIM)
OTIBITA JIEATETHbHOCTH, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHIA.

MeToudeckue MaTepralbl, ONMPEACISIONIUE MPOLEAYyPy U KPUTEPUHU OIEHUBAHUS CPOPMUPOBAHHOCTH
KOMIIETEHLINI MIPU IPOBEACHUN MPOMEKYTOUHOM aTTECTALINH.



1. lTosicHUTEILHAA 3aNIMCKA

Heﬂb HpOMe)KYTOHHOfI aTTeCTallul — OLUCHHUBAHUC IMPOMCIKYTOYHBIX W OKOHYATCIBHBIX PE3YJILTATOB
OoOy4eHUs] TO JAWUCIMIUIMHE, OOECIeYMBAIOMINX JIOCTIDKCHHE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pa30BaTeNbHOM TPOTrPaMMBI.

@opMbl TPOMEXYTOYHOW aTTECTAllMM: 3auem (3 cemecmp — ouHoe obyuenue, 2 Kypc — 3A0YHOE
obyueHue).

[TepedyeHnr KoMmeTeHIIUN, (HOPMUPYEMBIX B POIECCE OCBOCHUS AUCITUTUIMHBI

KO[{ 1 HAMMCHOBAHUEC KOMIICTCHIINH

KO[{ HHAWKATOpa JOCTUIKCHUA KOMIICTCHINU

OIIK-1. CnocobeH peniats HHXEHEPHBIE
3a/1a4¥ B IPO(eCCUOHATBHOM
JEATEIbHOCTH C UCTIOIb30BAHHEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTH4eCKOro aHaIu3a 1
MOJICITUPOBAHUS

OIIK-1.2. TTpuMeHsieT OCHOBHBIE MOHSITHSI U 3aKOHBI €CTECTBEHHBIX HAYK ISt

peuicHus Hpe)IMeTHO-HpO(lJI/IJ'H)HLIX 3aga4

OIIK-1.3. IIpumeHseT ecTECTBEHHOHAYYHBIE METO/IbI TEOPETUIECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEJOBAaHNSI OOBEKTOB, IPOLIECCOB, SIBICHHUMN, TPOBOANUT
SKCHEPUMEHTBI [0 3aJaHHOM METOAMKE U aHATIU3HPYET Pe3yIbTaThl

PesynbTaTsl 00yueHus o JUCHMILIMHE, COOTHECEHHBIE C TUIAHUPYEMBIMU
pe3yJbTaTaMHi OCBOEHUs 00pa30BaTeIbHOI NPOrpaMMbl

KO,H 1 HAUMCHOBAaHUEC UHUKATOpA
JOCTHXCHUSA KOMIICTCHIIMHU

Pe3yJ'II:TaTH O6y‘~IeHI/I$I 10 JTUCHHMITIIMHEC

O1eHOYHEIE
MaTepHaIbl
(cemectp 3, Kypc 2)

OIIK-1.2. IIlpumeHs€T OCHOBHBIC TIOHATHS
Y 3aKOHBI €CTECTBEHHBIX HAYK JUIS
pelIeHHUs TPeAMETHO-IPOGHIBHBIX 3a1a4

OOyJarommiics 3HaeT:
OCHOBHBIC TIOHSTHSI W 3aKOHbI XMMHH M HUX pOIb B
pElLICHUH NPEAMETHO-TIPOMUIIBHBIX 3a/1a4

Tecterm. 2.1.1

OOyuJaromuiics yMeeT:
UCIIOJIB30BaTh OCHOBHBIE TIOHSITHUS U 3aKOHBI XUMUH JIJISI
peUICHUA Hpe}]MeTHO-HpO(bI/IHBHLIX 3aJa4

Bamanns . 2.2.1

OOyuJarommiicst BIaaeeT:
HaBBIKAMU MPUMEHEHHs OCHOBHBIX MOHSITHN U 3aKOHOB
XMMHH JJIS1 pEIICHHSI TPEAMETHO-IPOPMIBHBIX 3a0a4

Bamanms 1. 2.3.1

OIIK-1.3. IIpumenser
€CTECTBEHHOHAYYHbIE METOJIBI
TEOPETHYECKOT0 M IKCIEPUMEHTAIBHOIO
UCCIIEIOBAaHUS  OOBEKTOB,  IIPOLIECCOB,
SBJICHUH, TNPOBOMUT OSKCIEPUMEHTHI II0
3a4aHHOW METOJOMKE U  aHAIU3UpYeT
pe3yJIbTaThI

OOyuJarommiics: 3Haer:

Tecter . 2.1.2

METOJl  TEOPETUYECKOT0 W 3KCIEPHUMEHTaIbHOTO
UCCJIEJIOBAaHUSI XUMHYECKUX OOBEKTOB, IIPOLIECCOB U

SIBJIGHUH, METOAIMKY TIpOBENeHUsT UM  00paboTKH

PE3YNIBTaTOB XUMUYECKOTO IKCIIEPUMEHTa

OOyJatommiicss yMmeeT: Bamanus . 2.2.2
TPUMCHSTD METOJIBI TEOPETUYECKOTO u
9KCIIEPUMEHTAIBHOTO ~ WCCIEIOBAaHUS  XUMHYECKHX

O0OBEKTOB, TPOIECCOB M  SIBICHWH, IPOBOAMTH

XUMHYECKHE DKCIICPUMEHTHI IO 3aJaHHOW METOMHKE H
00pabaThIBaTh UX PE3yIIbTATHI

OOyuJarommiicst BIaaeeT:

HaBbIKAMU TPUMEHEHHS METOOB TEOPETHYECKOTO U
IKCIIEPUMEHTAIIBHOTO ~ HCCICAOBAHUS  XUMHYECKHUX
00BEKTOB, IPOLIECCOB U SIBJICHHUI, HABBIKAMH MPOBEICHUS
XUMHYCCKUX SKCIICPUMCHTOB TI0 3aJJaHHOH METOIUKE U
HABBIKAMHU 00PAOOTKH WX PE3YJILTATOB

Bamanus 1. 2.3.2

[IpomesxyTouHast arTecTanus (3a4€T) MPOBOUTCS B OJHOM U3 CIICIYIONTUX GopM:

1) cobecenoBanue;

2) BeimonHeHue 3ananuii B OMMOC yHuBepcurera.




2. Tunosbie' KOHTPOJIbHbIE 32IAHHS HJIH HHbIE MATEPUAJIBI IS OLEHKH 3HAHMIA, yMEHMIi,

HAaBbIKOB U (H.]'II/[) ONlbITA NE€ATECJIBbHOCTH, XaPAKTCPU3YIOIIIUX YPOBECHDL Cq)OpMI/IpOBaHHOCTI/I KOMIIeTeHIInii

2.1 TunoBblie BONPOCHI (3a1aHUs1) JJIsl OLEHKH 3HAHUI B KauecTBe 00pa3oBaTe/IbHOI0 pe3yJbTaTa

[TpoBepsiemblil 00pa30BaTENIbHBIN pe3ybTar:

Kon 1 HanMeHOBaHME HHIMKATOpa OO6pazoBaresbHBIN pe3ysbTaT
JIOCTHXXEHUSI KOMITETEHINN

OIIK-1.2. Ilpumensier ocHoBHble | OOyd4arommiics 3HaeT:

TIOHSITHSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIE ITOHATHS M 3aKOHBI XMMUH U MX POJIb B PELIICHUH PEIMETHO-TIPOGMIBHBIX 3a]1a4
HayK JAJs pelIeHHs IpeIMEeTHO-
npodHIIBbHBIX 33184

a)
b)

c)
e)

a)
b)
c)
d)
e)

2.1.1. IlpuMepsbI TeCTOBBIX 3aJaHUI

1. Temmora 0Opa3oBaHuUs BEIIECTBA — 3TO

TeroTa 00pa3oBaHus | MOJIS TAHHOTO BENIECTBA U3 aTOMOB B BaKyyMe;

TerIoBoM 3¢ ekt peakiuu o0pa3oBaHus 1 MOJIS JaHHOTO BEILISCTBA U3 MPOCTHIX BEIIECTB;

CymMmMa 3Hepr1/1171 BCE€X XUMHNUYECCKUX CB)I3CI71, BXOJAIINUX B COCTAaB MOJICKYJIbI JAHHOT'O BCUICCTBA,
TEITOBOH (KT peakiyu pa3noKeHus | MOJIsl TAHHOTO CIIOKHOTO COSTMHEHHUS Ha TIPOCTHIC BEIECTBA;
TeTTIoBOM A(h(PEKT peaKIuu MPH MOCTOSHHOM JTaBJICHUH

2. @opmynupoBKa cieACTBHs M3 3akoHa ['ecca ais pacdera M3MEHEHHs 3Hepruu [u0Oca XMMHUYECKHX
peaKuuii 3By4HT CIEAYIOIIUM

n3MeHeHue sHeprun [ mb0ca peakiuy paBHO Pa3HOCTH TEIUIOT 0Opa30BaHMs W HTPOIUH YYaCTHUKOB TaHHOU

peaKnru, yMHOKEHHBIX Ha KO3()(OUIIEHTHI, CTOSIINE TIepe]] BEIeCTBAMH B YPaBHEHUH PEaKLIUH;

n3MeHeHue sHepruu ['udbca peakuy paBHO pa3HOCTH dHepruii I mdo6ca 06pazoBaHms KOHEUHBIX U HCXOIHBIX

BEIIECTB — YYaCTHUKOB [aHHOM pEaKUWH, [EJIEHHOH Ha pPa3sHOCTh KO3()QUIMEHTOB, CTOAMMX MEpen

BEIIECTBAMHU B YPaBHEHUH PEAKIINH;

n3MeHeHue sHepruu ['ub6ca peakun paBHO cymme dHepruii ['m66ca oOpa3oBaHUsl KOHEUHBIX U MCXOAHBIX

BEIIECTB — YYaCTHUKOB JJAaHHOM PEakLuy, YMHOKEHHBIX Ha KO3((HUIHUEHTHI, CTOSIINE IIepel BEIeCTBAaMU B

YpaBHEHUH PEaKLny;

n3MeHeHue sHepruu [ nb6ca peakuy paBHO pa3HOCTH dHepruii [ moOca 00pazoBaHUs KOHEUHBIX U UCXOAHBIX

BEIIECTB — YYaCTHUKOB JTaHHOM PeakLy, YMHOXKEHHBIX Ha KO3 (HUIHUEHTHI, CTOSIINE IIepel BeLeCTBaMH B

YpaBHEHUH PEaKLINH;

~n3MeHeHue dHepruu [ nb0ca peaknyu paBHO pa3HOCTH dHepruid [ mb6Oca 00pa3oBaHus HCXOAHBIX U KOHEYHBIX

BEIIECCTB — YYaCTHUKOB JTAaHHOM PeakUuH, YMHOKEHHBIX Ha KOI((HUIHUEHTHI, CTOSIIUE IIepel BeLIeCTBaMH B

YPaBHEHUH pEaKIuu

3. DHTanbnuel cucTeMbl Ha3bIBACTCS:

TEIIoBOH A (GEKT peakiuy NPy MOCTOSTHHOM JIABJICHUM;

CyMMa BHYTPEHHEH 3HEPTUN U SHTPOIMH CUCTEMBI;

TEIUI0BOM A((HEKT peakiuy Py MOCTOSIHHOM 00bEME CUCTEMBI,

Pa3sHOCTh SHTPOIHH CUCTEMBI M IPOU3BEICHUS ABJICHUS HA 00bEM;

CyMMa BHYTPEHHEH SHEPTUH CUCTEMBI U TPOU3BEICHUS aBICHHS Ha 00BEM.

4. CnenctBue u3 3akoHa ['ecca 11 pacuera TemIOBBIX 3PQPEKTOB XUMHUECKHX PeaKUi (GopMymupyeTcs
CIIETYFOIIAM 00pa3oM:

TEIIOBOH A PEKT peakiuu paBeH CyMMe TETUIOBBIX 3Q()EeKTOB OTAeNbHBIX CTAUN JaHHON peaKIlny;

TermnoBoil 3¢dekT peakuun paBeH PasHOCTH TEIJIOT O0pa30BaHMs KOHEYHBIX W HCXOJHBIX BEHIECTB —

YYaCTHHKOB JIaHHOW pEaKIMH, JEICHHOW Ha Pa3sHOCTh KOA()(HUIMEHTOB, CTOSMIMX Tepel BemecTBAMH B

YPaBHEHHHU PEAKIUH;

TEIIOBOM A((hEKT peakiuu PaBeH CyMMe TEeIUIOT 00pa30BaHUsI KOHEUHBIX M UCXOHBIX BEIIECTB — YYaCTHUKOB

JAHHOW peakUH, YMHOKEHHBIX Ha KO3 QHULUUEHTHI, CTOSIIME Nepel BEIECTBAMHU B YPaBHEHUH PEaKLH;

! TIpuBoasTCs THUIOBBIE BOMPOCHl M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIC I MPOBEACHHUS ATTECTAMOHHOTO
MEpONPUATHS, XpaHIATCS Ha Kadenpe B JOCTATOUHOM JUIsl IPOBEJCHHUS OLEHOYHBIX HPOLENYp KOJIMYecTBe BapuaHTOB. OllEHOYHBIC
CPeICTBa MOJUIeKAT aKTyalIH3allMHd C YYETOM pa3BUTHS HAayKH, 0Opa3oBaHUS, KyJIbTyphl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
coruanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COAEPKAHUS OLIEHOUYHBIX CPEACTB CPEAH 00YHAIOIIMXCSl YHUBEPCUTETA
HECyT 3aBeIyIomui kadeapoil n mpenogaBaresb — pa3pabOTINK OLECHOYHBIX CPEJICTB.



d)

a)
b)
©)
d)

a)
b)
c)
d)
e)

a)
b)
c)
d)
e)

a)
b)
c)
d)
¢)

TEIUIOBOM 3(PQEeKT peakiuu paBeH Pa3HOCTH TEIUIOT 00pa3oBaHWsS KOHEYHBIX M HMCXOJHBIX BEIIECTB —
YYACTHUKOB JJAHHOW PeakIuK, YMHOKEHHBIX Ha KO3()(HUIIMEHTHI, CTOSIINE TIepe] BENIeCTBAMH B YPABHECHUH
peaxIuu;

TEII0BOM 3(D(PEeKT peakiuu paBeH Pa3HOCTH TEIJIOT 00pPa30BaHUs KOHEYHBIX BEIIECTB — YYACTHUKOB JaHHOMH
peakiMd M TEMJIOT CrOPAaHUs HCXOMHBIX BEIIECTB — YYACTHUKOB JAHHOM pPEaKIUH, YMHOXCHHBIX Ha
KO2 () (PHUIMEHTHI, CTOATIITHE TIEpEe]] BEIICCTBAMH B YPAaBHEHUU PEAKITHH }

5. DHAOTEpMUYECKOU SABISAETCA PEAKLMs, A1 KOTOPOH

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

6. CpoACTBO K 3JIEKTPOHY — 3TO:

SHEPrHsl, KOTOpas 3aTPavurBaeTCs Ha MPUCOCIUHEHHE AIEKTPOHA K aTOMY;

SHEprusi, KOTOpas He0OX0UMa JUIS OTPBIBA AJIEKTPOHA OT aTOMa;

CBOMCTBO aTOMa JIAHHOTO 2JIEMEHTA OT/IaBaTh CBOM DIICKTPOHBI COCEJTHUM aTOMaM;
OHEPrus, KOTopas BBIACIIACTCA ITPU NPUCOCANHCHNH BJICKTPOHA K aTOMY,

CBOICTBO aTOMa JJAHHOTO JIEMEHTA NPUTATHBATH K C€0€ JICKTPOHBI OT COCETHUX aTOMOB.

7. Tlox OKUCIUTENHLHBIMHU CBOMCTBAMHU aTOMa ITOHUMAIOT:

CHOCOOHOCTh aTOMa OTAABaTh AJICKTPOHBI,

SHEPTHI0, KOTOpask He0OXoIMMa ISl OTPHIBA PIEKTPOHA OT aTOMA;

CBOMCTBO aTOMa JIaHHOT'O 3JIEMEHTa OTJIaBaTh CBOHM AJIEKTPOHBI COCETHUM aTOMaM;
CHOCOOHOCTh aTOMa MPUCOSTUHSITD JICKTPOHBI;

CBOWCTBO aTOMa JJAHHOTO 3JICMEHTA MPUTATHBATH K C€0€ JJICKTPOHBI OT COCETHUX aTOMOB.

8. Urto Ha3BIBAETCS DIIEKTPOOTPHUIIATEIIHFHOCTHIO?

SHEPrHsl, KOTOpas 3aTPavyruBaeTCs Ha MPUCOCIMHEHHE MICKTPOHA K aTOMY;

SHEPrusi, KOTOpas HeOOXOAUMA IS OTPBIBA JIEKTPOHA OT aTOMA;

CBOMCTBO aTOMa JIAHHOTO 2JIEMEHTa OT/IaBaTh CBOM DIIEKTPOHBI COCEJHUM aTOMaM;
OHEPrus, KOTopasa BBIACIIACTCA IIPU NPHUCOCANHCHUN 3JICKTPOHA K aTOMY,

CBOWCTBO aTOMa JJAHHOTO JIEMEHTA MPUTATHBATH K C€0€ AIEKTPOHBI OT COCETHUX aTOMOB.

OIIK-1.3. ITpumenser OOy4aronuiics 3HaeT:

€CTCCTBCHHOHAYYHBIC METOAbI METOAbI TCOPETUUCCKOIO M OKCICPHUMEHTAJIBHOTO HCCICAO0OBAaHUA XUMUUYCCKUX OGLCKTOB,
TEOPETHYECKOTO U MPOLIECCOB M SIBIICHUH, METOJMKY IMPOBEICHUS U 00pabOTKH Pe3yJbTaToB XUMHYECKOTO
9KCIIEPUMEHTAILHOTO JKCIIEPUMEHTA

HCCIIENOBAaHNS O0BEKTOB,
[POLIECCOB, SBJICHHUMN, TPOBOAUT
9KCIIEPUMEHTHI 110 33J]aHHON
METOJIMKE U aHATH3HPYET
pe3yJIbTATHI

a)
b)

c)

a)
b)

c)

2.1.2. [IpuMepbI TECTOBBIX 3aJaHUI

MeTaHOJ MOyYaeTcs B pe3ysbTaTe peakiuu
CO(r) + 2H2(r) «+CH30H(x); AH0298 =—127,8x 1k
BITPABO;
BJICBO;
BHauase BIPaBo, 3aTEM BIICBO;
He Oy/IeT CMemaThCsl.

Kak Hamo n3MeHHTH IaBJIeHUE B CHCTEME, YTOOBI CKOPOCTh POTEKAIOMIeH B HEll peakiuu
2H,S(1) +30,(r) —2S0,(1) + 2H,O(r) yBennuniace B 32 paza?

YMEHBIINTH B 2 pasa ;

YBEITUIHTH B 6,4 pasza ;

YMEHBIIUTH B 32 pasa ;

YBEJIMYHTH B 2 pasa.




a)
b)
c)
d)

a)
b)
c)
d)

a)

c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

[Ipu KxKUCAOTHO-OCHOBHOM TUTpOBaHUU 50 MII pacTBopa 1ienoun u3pacxoaoBano 24 miu 0,5 M pactsopa cepHoﬂLi
KuCIIOTEL. CKoJibko 0,5 M COJISTHOM KHCIIOTHI MTOTPEeOOBANIOCEH OBI JIS TOH K€ TIeH?
24 mn

48 M ;

2.4 1

12 M.

Hns kucnoTHO-ocHOBHOTO TUTpoBaHus 30 M pactBopa KOH motpeGoBamocs 12 ma 0,05 H. pacTtBopa
KHCNOThL. OnpenenuTe MPOLEHTHYIO KOHLIEHTPALUIO PacTBOPA LIEIOYH.

0,11%;

0,02% ;

0,125%;

0,7% .

[Torenuman BonopoaHoro anekTpona npu pH, paBHoM 5, coctaBiset:
-0,295B

0,295 B

0,059 B

0,059 B}

3.11.Cc. KOHLIEHTpaMOHHOTO TajdbBaHnveckoro anemenTa :Fe/FeCl3(3 u.)//FeCl3(0,001 M)/Fe pasen
0,059 B

0.059 B

0,18 B

0,03 B

7 Kakue peaknuu MpoTeKaroT Npu padoTe KUCIOoTHOTO akkyMyisitopa Pb/ H,SO,4 /PbO,?
{~A: Pb0 —4e =Pb*" K: PbO, +4H" + 4e = Pb0 + 2 H,O
~A: PbO, + 4H" + 4e =Pb0 + 2 H,O K: Pb0 — 4e =Pb*

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

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

9. B kaxkoM HampaBJIeHHU CMECTUTCS paBHOBecHe ruaponn3a ZnSO4 mpu yBennuernnu pH?
B 00paTHOM

HE CMECTHUTCS

BHAyaye B 00OpaTHOM, 3aT€M B MPSIMOM

B IPSIMOM

2.2 TunoBble 321aHUA /I OLIEHKU YMEHHUII B KauecTBe 00pPa30BaTeILHOI0 pe3yjbTaTa

[IpoBepsieMslii 00pa30BaTEeNbHBIN pPe3yIbTaT:

Kon n HanmeHnoBaHmne OO6pazoBaTeIbHBIN pe3yabTaT
WHIIUKATOpa JOCTUKECHHS

KOMITCTECHITNH
OIIK-1.2. ITpumensietr ocHoBHBIe | OOyd4arommiicst ymeer:
MOHATUS U 3aKOHBI UCIIONIb30BaTh OCHOBHBIE TOHSTHUS W 3aKOHBI XUMHH JUISl PEIICHUS MTPEAMETHO-NPO(UIBEHBIX
€CTECTBEHHBIX HayK IS 3ana4

peLIeHUs TPEeAMETHO-
npodUIbHBIX 337184

3apanue 1. Onpenenure:

YCIA0BUSX.

2.2.1 llpumepsbl 3ag1aHuil

a) BO3MOXXHOCTh CAMOTIPOU3BOJILHOTO MTPOTEKAHUS TPOIECCOB;
0) IPeaNOYTHTEIBHOCTh TOM MM MHOM PeaKIui;
B) KOJIM4ECTBO Terwia (K/[K), KOTOpoe BBIIEIHUTCS MM HOITIOTUTCA TIPH IPOXOXICHAH KK peakiiu (H.Y. ).
YpaBHEHUs peakiuii:
S(k) + O: (r) = SO, (1)
S(x) + 1,50 (r) = SOs(r)
Hcnonv3yiime 0na pacuemog mabauyy mepmoouHaMu4eckux XapaKkmepucmux 6euwjecme npu cmaHoapmuuix




3amanue 2. Onpenenure Ui ralbBaHU4YECKoro anemenTta (-) Mg /0,01M MgSO,// 0,00IM CuSO,/Cu (1)

a) B K/ SHEpPTUI0 XUMHUYECKON peaKiliy, MPEBPAIAIOIIYIOCS B JICKTPHUECKYIO;
0) HamUIIUTE MPOLIECCHl HA aHOJE U Ha KaTOJe, PeaKIUI0, TCHEPUPYIOUIYI0 TOK;
B) 3HAYCHHE 9.11.C. TA/TBAHAYECKOTO WIEMEHTA

3aganue 3. Ckoabko rpammoB xjopuna xenesa FeCls mago pactsoputs B 450 T Boas! 1ist npurotosienus 10% - ro pactsopa?
OtBersl: 1) 51;2)451;3)501;4) 53 1

3amanue 4. Onpegenure, Kakas U3 MPUBEICHHBIX PEaKIUN SBISETCS OKUCIUTEIEHO-BOCCTAHOBUTEIHHOM:
1. Na;PO,+ H,O — Na,HPO, + NaOH
2. Ku[Fe(CN)s] + FeCl; — FesFe(CN)s]; + KC1
3. SiO, + HF — SiF, + H,O
4.

H,SO; + HC104 — + HCI
OIIK-1.3. IMpumensier | OOydJarOLIHIAiCS yMEET:
C€CTCCTBCHHOHAYYHBIC METOAbI NPUMEHATH METOAbl TCOPCTUYCCKOI'O M OSKCIICPUMEHTAJIBHOT'O HCCICAOBAHUA XUMUYCCKUX
TECOPETUUCCKOTO u 06’I)GKTOB, IMPpOLECCOB U ﬂBJ’IeHHﬁ, MMPOBOAUTHE XUMHYCCKUEC DSKCICPHUMCHTBI I10 3a)IaHHOﬁ
9KCIEPUMEHTAIBHOTO MeTOIUKe B 00padaTeIBaTh UX PE3YIBTATHI
HCCIIEOBAHUS 00BEKTOB,

MPOLIECCOB, SIBJICHUI, MPOBOIUT
OKCIEPUMEHTHl 10  3a/IaHHOM
METOIUKE u aHaJIU3UpPyeT
PE3yIbTATHI

2.2.2 Tlpumepbl 3agaHuii

3amaame 1. Ilo 3madenmto IIP paccumraiiTe pacTBOPHUMOCTH, & TaK)Ke KOHIICHTPAIIMIO KATHOHOB M aHHUOHOB B
HACBIILIEHHOM PacTBOPE, MOJIL/J, 1/11, mr/i. Coemunenne: CuS I1P= 6-10 3¢

3amganue 2. Hamummure MONEKyIspHBIC W MOHHO-MOJICKYJISIPHBIC (IIOJIHOE W COKpAIIEHHOE) YpaBHEHUS THIPOJIN3A
MPUBEAEHHBIX COJICH 110 IEPBO CTYIICHH, & TAK)KE BEIPKEHHS [T KOHCTAHTBI THAPOIIH3a. Y KaKHUTE PEAKIHIO CPEIbI 1
HanpaBJieHHE CMELICHUS] paBHOBECHS THAPOIIH3a ISl KAKIO0T0 cydas Ipu:

a) pa30aBlieHUH;

0) moGaBIIeHNY pacTBOpa KUCIOTHI;

B) 00aBICHUN PaCTBOpa IIENOUH;

I') HarpeBaHHH.

3ananue 3. CocTaBbTE CXEMY IPOIIECCOB, MPOUCXOASIINX HA HHEPTHBIX IEKTPOJaX MpH
3IIEKTPOJIU3e BOAHOTO pacTBopa Zn (NOs),. Beraucianre Maccy mosy4yaromuxcsl Ha 3JeKTPOAax BELIECTB. €ClIU Chila
toka 100 A, Bpemst anekTpoauza 60 MUHYT.

2.3 TunoBble 3aJaHUA ISl OLIEHKHA HABBIKOB B KauecTBe 00pa30BaTeIbHOI0 pe3yJbTara

Ko n HanmeHnoBanmue OO0pa3oBaTeNbHBIH PE3yIbTAT
WHIUKATOpA JOCTUKEHUS
KOMIICTCHIITU N

OIIK-1.2. Ilpumensier ocHOBHBIE | OOyJarOUIMiACs BIaJeeT:

TIOHSTHS M 3aKOHBI €CTECTBCHHBIX | HaBBIKAMH IPHMEHEHHS! OCHOBHBIX MOHATHHA M 3aKOHOB XUMHH ISl PEICHHS MPEAMETHO-
HayK Ul PEIICHUs] MPEAMETHO- | MPOQMIBHBIX 33124

poHIBHBIX 33124

2.3.1. lIpumepsl 3aganuii

3amanme 1. Paccuuraiite 3/1C MeTHO-IIMHKOBOTO TAIBBAHUYECKOTO JIEMEHTA JIJIST CTAaHAaPTHBIX
KOHIICHTpAI[Wii NIOHOB ME/IU U IIMHKA.




3aganve 2. HapymeHa CrutomrHOCTh MOKPBITHS OLIMHKOBAHHOTO keje3a. OnpenennTe THUI MOKPHITUS (aAHOAHOE WIN
KaTOJHOE) W HANWIIUTE aHOAHYIO M KaTOIHYIO peakiid B cpemax: a) pasdaenmeHHod H2SO4, 0) HeWTpampHON C
PacTBOPEHHBIM KHCIOPOJIOM.

3apanue 3. PaccunTaiite 3.11.C. MEIHO-IIMHKOBOTO TAIbBAHMYECKOTO 3JIEMEHTA, €CIIH AJIEKTPOIBI TIOTPYKEHBI

B 0,01 M pacTBOpBI CBOUX COJEH.

3ananue 4. Ha Heiitpanuzanuio 1,35 T cepHOM KUCIOTHI U3pacxoioBaHo 1.1 T rujpokcujia meaoyHoro meramuia. B
pe3yibTaTe peaknuu 0oMeHa oopaszyercs cpeanssi coinb. KakoBa dhopmyna rugpokcuna? .

3amanue 5. Ha neittpanuzanuio 2,7 T CEpHON KHCIOTHI M3PACXOAOBAHO 2,2 T TUAPOKCHUIA MICIOYHOrO METala.
Hatinure sxBUBaneHTHYIO Maccy ruapokcuaa. Kakosa ero ¢opmyna? Peakius oOMeHa mpoTeKaeT ¢ 0Opa3oBaHHEM
KHCJIOH COJIU.

OIIK-1.3. [Ipumensier | OOyJarOLIMiACS BIaJeeT:

€CTCCTBEHHOHAYYHbIC  METOJBI | HABBIKAMH NPHUMEHEHHUS METOJOB TEOPETHYESCKOIO M IKCIICPHUMEHTAJIBHOTO HCCIICIOBAHHS
TEOPETHYECKOTO U | XUMHUYECKUX OOBEKTOB, IPOLECCOB M SIBJICHUH, HaBBIKAMH IPOBEACHUS XUMHYECKHX
9KCIIEPUMEHTAILHOTO SKCIIEPUMEHTOB I10 331aHHOI METOIMKE M HABBIKAMH 00paOOTKH UX PE3YJLTaTOB
HCCIICIOBAHUS 00BEKTOB,

MPOLIECCOB, SABJICHUI, MPOBOAUT
SKCIEPUMEHTHl 1O  3aJlaHHOU
METOJIUKE u aHAIU3UPYET
pe3yNbTaThI

2.3.2. IIpumepsnl 3aganuii

3ananue 1. [lpu nonmxkennu temnepatypsl Ha 20 °C cKOPOCTh peakii yMEHbIIUIACH B 9 pas.
Kak M3MEHHTCS CKOPOCTh 3TOM PEAKIMK IpH yBenudeHun Temmeparypbl ot 80 °C mo 120 °C ?
Pacuer nposeaute o npasuiny Baat-I'odda. [Touemy CkopoCcTs peakIiy BO3pacTaeT MPH HOBBIIIICHUN TEMITCPaTyPhI?

3ananue 2. [IpupoaHblii ra3, HICHOIb3YEMBIN B KOTEIBHBIX B KAYECTBE TOILUIMBA, B OCHOBHOM cOCTOUT U3 MeTaHa CHa.
CocTaBpTe ypaBHEHHE PEaKIMM TOPEHHUS MeTaHa W, IPUMEHHB CJIEICTBHE M3 3aKOHA |'ecca, ompenenwTe TEIIoTy
CropaHus MeTaHa.

3aganue 3. BEIYHCINTE 3HAYEHHE 3.11.C. TAIbBAHNYECKOTO DJIEMEHTA:

(-) Zn/0,01 M ZnSO//0,01 M FeSO,/ Fe (+)

HamuimuTe nporiecchl Ha aHOJE M KaTo/e, a TAKKE PEAKIMI0, TCHEPUPYIOIIYIO TOK, U ONpeAeauTe B kJ[x 3Hepruio
'u66ca XuMHUYECKOW pPeaKIny.

3ananue 4. U3 merannos Cu, Mg, Cr BriOepeTe npotektop it Fe. Hanuiure aHOHBIN U KaTOMHBIA MPOLECCHI IPH
MTPOTEKTOPHOM 3allMTE jKeJie3a B MOPCKOM BOJIE.

3amanme 5. B xakyro cropoHy cMectutcs paBHOBecue peakiuu: CO(ra3) + H20(map) «» CO2(ra3) + H2(ra3)
AH° = - 41,8 x>k ipy TOBBIILIEHUN TEMIIEPATYPHI U TIOBBIIICHUH JABICHUsA?

2.4 IlepeyeHb BONPOCOB /1JIsl MOATOTOBKH 00YYAKOIIUXCS K MPOMEKYTOYHOM aTTeCTAlluU

1. OcHOBHBIE XUMHYECKUE TOHATHUSA: MOJIb, MOJIsIpHAs Macca. OCHOBHBIE 3aKOHbI XUMHH: COXPAHEHUS
MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, 3KBUBAJICHTOB, KPATHBIX OTHONICHWN, OOBEMHBIX OTHOIICHHM,
ABoranpo. YpaBHenue MenneneeBa-Knaneiipona. Pacuer 5KkBUBajI€HTHBIX MacC 3JIEMEHTOB U COEUHEHUH.

2. Xumuueckasi TepMoanHaMuKa. [IepBblif 3aK0H TEpMOAMHAMUKY. BHYTpEHHSS SHEPrUs U SHTAJIBIINA.
Tepmoxumuueckwnii 3akoH I'.W. I'ecca, cnencTBus u3 3akona. CTaHIapTHBIC TEIUIOTHI 0Opa30BaHUs. DHTPOIIHS.
W3menenne sHTponMu B XMMUYECKHX Tporueccax U (a3oBbIX mepexonax. JHeprus ['mdoca. HanpaBieHnocts
XUMHUYECKHX IrpoleccoB. PacueT namenenus snepruu [ m66ca B XUMHUYECKUX peakiusax. XUMHUeckoe u (pazoBoe
paBHOBECHSL.

3. Xumnueckas KuHetuka. CKOpOCTbh TOMOI€HHBIX M F€T€POTr€HHbIX XUMUYECKUX PEeaKIUi. 3aBUCUMOCTb
CKOPOCTH OT KOHIIEHTpAIlMil pearupyrolux BeIIeCcTB (3aKOH JEUCTBUS Macc), TeMIeparypsl (mpaBuwio Bant-
I'odda, ypaBHeHue Appenuyca). JHEprus akKTHBAIlMUA. | OMOTE€HHBINH W T€TEPOTCHHBIN KaTanu3. XHUMHYECKOEe



paBHOBecue. KoHcTaHTa paBHOBecHs U ee CBsi3b ¢ sHeprued I'm60ca. IIpuHIMN cMelIeHUs XUMHYECKOTO
paBHoBecus Jle [llarenbe. Pu3nueckue METOIbI CTUMYJINPOBAHUS PEAKLIAN.

4. Crpoenne atoma. Mogenu ctpoeHus aroma. YpasHeHus Jlyu-ne-bpoina n Ulpénunrepa. Teopus
bopa. Dnexkrponnsie 060104ku aromoB. KBaHToBble uncna. [lopsgok 3anmogHEHUs AIEKTPOHHBIX OpOUTaIeH:
npuHnun Iaynu, npasuno ['ynaa, npaBuiia KneukoBckoro. D1eKTpOHHBIE CEMENCTBA 3JIEMEHTOB.

5. Ilepuonnueckas cucrema snementoB .M. MenneneeBa. DHeprus HOHU3ALMUU, CPOACTBO K JJIEKTPOHY,
3EKTPOOTPHULATEIBHOCTD, CTENIEHN OKHMCIIEHUS DJIEMEHTOB. MI3MEeHEHNe paguycoB, JIEKTPOOTPULIATENIBHOCTEH,
DHEPrUd HOHM3ALMH, CPOJACTBA K DIEKTPOHY, a TakK€ KHUCIOTHO-OCHOBHBIX W  OKHUCIIHTEIBHO-
BOCCTAHOBUTENIBHBIX CBOMCTB 3JIEMEHTOB.

6. Xummnueckast cB3b. OCHOBHBIE XapaKTEPUCTUKU CBSA3M: SHEPrus, JUIMHA. MeTo/ BaJCHTHBIX CBA3EH.
OcCHOBHBIE XapaKTEPUCTUKN KOBAJIEHTHOW CBSI3U: HANPABICHHOCTb, HACBIIAEMOCTh, KPaTHOCTD, MOJISIPHOCTD.
Bo30yxeHHoe cocTosiHue aToMa. ODJNEeKTpUYECKUH MOMEHT aumnois. ['mOpuausanust aToOMHBIX opOuTaineil.
JloHopHO-ak1enTopHas cBsi3b. BomopoaHas cBa3b. MeTon MOJEKYyJspHbIX opOutanei. MoHHas cBs3b, ee
OTJIMYME OT KOBAJIEHTHOH CBsI3U. [loCTHKEHUS] XUMUHM B HOBBIX OTPACISAX MPOMBIIIJIEHHOCTH: HAHO-, IJ1a3MO-,
MeMOPaHOTEXHOJIOT HH.

BHyTpeHHAsS cTpyKTypa KpucCTamioB. THIBI KPUCTANIMYECKUX PEHIETOK. 30HHASI TEOPHUS] KPUCTAIIJIOB.
Mertaisl, NOTYNIPOBOJHUKH, TUINEKTPUKH. J{MarpaMMa COCTOSHUS <«GKENIE30-yTIepoIy.

7CopOuust u copOIMoHHBIE TMporecchl. MonekynspHas aacopouus. HMorHo-oOMeHHast ancopOIusi.
VYpaBuenus JIrurmropa . [loBepxaoctHo-akTuBHBIE BemecTBa (ITAB). Ctpoenue. [lpumepst [TAB. Ilpumenenue
copOIMOHHBIX TporieccoB U [IAB B TeXHUKE U HAPOJAHOM XO34HCTBE.

7. ducnepcublie cucteMsl. Kinaccupukanuu 1 MeTo bl MOTy4YEHUs TUCIIEPCHBIX cucTeM. Kunetnueckas u
arperaTvBHas yCTOMUMBOCTB AUCIEPCHBIX cUCTEM. I’ pyOoanciepcHbIE CUCTEMBI: CYCIIEH3UHU, IMYJIbCUH, TIEHBI.
Komnmounneie cucremel. CTpoeHHMe KOUIOMAHOM 4YacThlbl. CBOMCTBa KOJUIOMAHBIX cucTeM. Koarymsmws.
Dnektpodopes, anekTpoocmoc. Tukcorponusi. CuHepesuc.

8. PactBOpbI. Cr1oc0oObI BBIpaskeHUsI KOHIIEHTPALIUH pacTBOPOB. TepMoIMHaAMMKa MPoLiecca PaCTBOPEHHUS.
KonnuratuBable CBOWCTBA pPacTBOPOB. 3aKOHBI PAcTBOPOB HediekTponutoB: Payns u  Bant-I'odda.
N3otonnueckuit koapduuuent. Ilpumenenne 3axoHoB Payns u Bant-I'odda x pactBOopaM 31eKTpOIUTOB.
Onekrponautuyeckas aucconmanug. CTeneHb W KOHCTaHTa Jaucconuanuu. Jluccouumanus —pa3audHbIX
XUMHUYECKHX COeTUHEHNH. Peakiuy B pacTBOpax 3JeKTpoauToB. 3akoH pa3zdasneHust OctBanbia. [Iponssenenue
PacTBOPUMOCTH.

9. DnekTponuTHyuecKas IUCCOLMALUSA BOABI, HOHHOE MPOU3BEIEHUE BOJBI, BOAOPOJHBIN IOKA3aTElNb.
JuarpamMma cOCTOSIHUS BOJIbI B 00JIACTH HEBBICOKUX AaBieHUM. [ uaponus comneit. Buasl ruaponuza. Koncranra
TUpPOJN3a, CTENEHb THAPOJM3a. YCJIOBHMsS CMEIIEHUs paBHOBECHs Truapoausa. Boagomoaroroeka s
oxnaxaeHus JIBC. Ynanenune mexaHwueckux MpUMeced, KOJUIOMIHBIX dYacTull. [loOaBiieHHe mpHCAIOK K
oxnaxatouien Bose. XKectkocts Bojbl. CocTaB mpUpoAHBIX BoJ. CriocoOb! onpe/iesieHust BpEeMEHHOM 1 o01eit
#ecTKocTU. CrocoObl yCTpaHEHHs! )KECTKOCTH BOJbI: METOJJaMU XUMUYECKOTO OCaXKJI€HUS 1 MOHHOTO OOMEHa
(KaTHOHMPOBAaHUSI M AHUOHUPOBAHMSA), MArHUTHOM OOpaOOTKOHM, 3IEKTPOJUATN3OM, YJIbTPa3ByKOBOM
00paboTKOM, MATHUTO-MOHU3AIMOHHBIM METOIOM.

10. TonopHO-akuenTopHoe B3auMmozelcTeue. KommuiekcHole coeauHeHns. KoopauHannoHHas Teopus
Bepnepa. Jlucconumanusi KOMIUIEKCHBIX COCAMHEHUN. Y CTOMYMBOCTh KOMIUIEKCOB. /[BoiiHbIe conmn. KoHcTaHTa
HECTOMKOCTH KOMIUIEKCHBIX cOelMHEHUH. [IpuMephl nCnoap30BaHus KOMIIEKCHBIX U IBOWHBIX COEAVUHEHUN B
TEXHHUKE.

11. Knaccel Heoprannueckux BemiecTB. CBONCTBA OKCHIOB, THAPOKCUIOB, COJIEH.

12. OxkucnurenbHo-BoccTaHOBUTENbHBIE peakiuu (OBP). IlpaBuna onpeneneHus: CTeneHU OKUCICHMUSL.
Oxucnurenu u BocctaHoBuTenu. Kinaccugukanus OBP. Hampasnennocts OBP. Hcnons3zoBanue OBP B
AIIEKTPOXUMUYECKUX MTPE00pa30BaTENX SHEPTUH, B AaHATUTUYECKON XUMUU U JIp.

13. O6uue cBoiicTBa METAIOB. 3aBUCUMOCTb METAJUIOB OT MOJIOKEHHsI B Iepuoauueckoit cucreme J1.1.
MengeneeBa. OcHOBHBIE MeTO/bl NOJyuyeHUs. Mcnonp30BaHuE B KaueCTBE KOHCTPYKIIMOHHBIX MaTEpHUasIOB.
DU3NKO-XUMUYECKUE MPOLIECCH IIPU CBAPKE U MalilKe METaJIOB.

14. CninaBbl. ®U3MKO-XUMHUYECKUN aHaIK3. J(MarpaMMbl COCTOSTHUS ABOMHBIX METANIMYECKUX CHCTEM C
0o0pa3oBaHNEM IBTEKTHKH, HHTEPMETAIINIA U TBEPIOT0 pacTBopa. Mcrnonp30BaHKe CIJIaBOB B TEXHUKE.

15. DnexTpoxumus. DIEKTPOIHBIA MOTeHIHaN. M3MepeHne cTaHIapTHBIX 3JIEKTPOAHBIX MOTEHIMAIIOB.
Bonoponnsiii anextpos. YpasHenue HepHera. XumMudeckre HCTOUHHUKH TOKA: FaJIbBAHWMUYECKHUE U TOIUIMBHBIE
AJIEMEHTHI. DJIeKTpoXUMuYeckas nosspuzanus. YpasHenue Tadens. KucioTHsle U mea04Hble aKKyMyJISTOPBI.
HoBele TuIBI aKKyMYJISITOPOB. DIEKTPOIN3. DJIEKTPOJIN3 PacIIaBOB U pacTBOPoB. KaToqHOE BOCCTaHOBIIEHNE 1



AQHOJTHOE OKHUCJIEHUE. DJIEKTPOJIN3 PACTBOPOB C PACTBOPUMBIMH U HEPACTBOPUMBIMH aHOJaMu. 3aKkoHbI Dapaes.
Brixon o Toky. [Ipumenenue anexrponnsa. ['anpBanoractuka. ['anpBaHocTerusl.

16. Koppozus metannos. Kunetnka nu TepMOIMHAMUKA Fa30BOW U 2JIEKTPOXUMHUUYECKON KOppo3uu. Buel
kopposun. Kopposus mox aeiicTBueM Omysknaromux TOKOB. CrocoObl 3alIUThl OT KOPPO3UU: JIESTUPOBAHHUEM,
3alIUTHBIMUA MOKPBITUAMH, DJIEKTPOXUMHUECKUMH CIIOCOOaMU, U3MEHEHHEM CBOWCTB KOPPO3MOHHOM cpejbl,
palroOHaIBHBIM KOHCTPYUPOBAHUEM U3IEITUH.

17. Opranndeckue coemuHeHus. OOmiast xapakrepuctuka. OTauuuTenbHas ocoOeHHOCTh. Teopus
xumuueckoro crpoenuss A.M. bytnepoBa. @yHKIMOHAIBHBIE TPYNIBI OpraHUYECKUX coennHeHui. [Ipumepsl
npeeNbHbIX U HEeNpeAeIbHBIX YTIEBOJOPOI0B,CIIMPTOB, (PEHOJIOB, allbJECTHI0B, KETOHOB, KAPOOHOBBIX KUCIIOT,
HIMPOKO MIPUMEHSAEMBIX B TEXHUKE U HAPOJHOM XO3SMCTBE.

18. Bricokomonekyisspuble coenqunenus. [lomumepsl. 1lonmumepusie Matepuanel. Onuromepsl. MeToasl
CHUHTE3a MOJMMEpOB:NOJUMEPU3AlMsl U TOJUKOHAEHcauus. MHunmaropel u karanuzaTopbl. CTpyKTypa
MOJIMMEPOB. JIMHENHBIE, PA3BETBICHHBIE U CETUATHIC TOJUMEPBl. XUMHUYECKUE CBA3U. DU3HKO-MEXaHUUYECKUE
CBOMCTBa mojuMepoB. Bynkanmsanus. [lonmumepnsle Marepuansl. KOHCTpYKIIMOHHBIE IUIACTHYECKUE MACCHhI.
CocTosaHus TMHENHBIX MoNUMepoB.DHU3NKO-MEXaHNUECKHE CBOMCTBA MOIUMMEPOB. [IpuMeHeHne noauMepoB Ha
TPaHCIIOPTE.

19. KayectBeHHBIN aHanu3. Xumuyeckass HACHTUUKAIMSA BemlecTB. KoiauMuecTBEHHBIH aHAIM3.
Knaccudukanus meronos. I'paBumerpudeckuiit Meroa. Turpumerpudeckuil ananus. KoMmiiekconomeTpuueckoe
TUTpoBaHUE. OKHCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTpOBaHUE. MHCTpyMEHTalbHBIE METOJBl aHAIN3A:
xpomaTtorpapuueckui, KOHAYKTOMETPUUYECKUH,NOIAPO-TpaduUecKii, MOTeHIHOMEeTpUYecKuid. DU3uKo-
XUMHUYeckHi  aHanmu3. OnrTudeckue MeETOAbl aHaiau3a. XHUMHYECKHE M (U3MUECKHE METO/bl aHalu3a.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepPHAIIbl U UX (PU3UKO-XUMHUUECKHE CBOMCTBA.

20. Ponb xuMuu B 0XpaHe OKpy>Karoliei cpe/ipl. 3amuTa BO3yIIHOIO U BOAHOTO 0acCeHHOB.

3. Meroauyeckue MaTepuaJbl, onpeae/siionye Npoueaypy U KpuTepuy OleHNBaHUSs
c(hopMHPOBAHHOCTH KOMIIETEHUMI NIPHU NIPOBEACHUHU NPOMEKYTOYHOM aTTECTAllUH

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBBIX 3aJaHUM

- OLIEHKAa «OTJIMYHO» BBICTABISIETCA OOYyYarOLIEMYyCs, €CJIM KOJMYECTBO IPaBHIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmrero 06bEMa 3aJaHHBIX BOITPOCOB;

- OLIEHKA «XOPOLL0» BBICTABIISAETCS 00yYaroImeMycsl, €CIIM KOJIMYECTBO MPABUIILHBIX OTBETOB HA BOIIPOCHI
— 89 —76% ot ob1iero o0bEMa 3a1aHHBIX BOIPOCOB;

- OLEHKAa «YI0BJIETBOPHTEJIbHO» BBICTABISIETCS OOyyarolleMycs, €CIM KOJIMYECTBO MPaBUIIbHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —75—60 % oT 061iero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKa «HEeYI0BJIETBOPHUTEJIbHO» BBICTABISETCS OOyYaroleMycs, €CiaM KOJMYECTBO MPaBUIIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3a/IaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHus 01l1eHOK 10 Pe3y/1bTATaAM BbINOJTHEHHUS 3aJaHUI

«OTIMYHO/32a4TEH0» — CTABHUTCS 32 pabOTY, BHIIOJHEHHYIO MOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xo0po1o/3a4TeH0» — CTAaBUTCS 3a pabOTy, BHIIOJHEHHYIO OJTHOCTHIO, HO NPH HAJMYUH B HEW He Ooiee
OJIHOM HerpyOoi OIMOKY M OJHOTO HeA0YeTa, He OoJiee TpeX HEI0UETOB.

«Y10BJIETBOPUTEJIBLHO/3aUTEHO» — CTaBUTCA 32 paboTy, €ciau 00ydYaroUIMiiCs MPAaBUIIBHO BBIMOJIHMI HE
MeHee 2/3 Bcell paboThl WM JOMYCTUI HEe Oosiee OAHOM Ipy0oil OMMOKK M IBYX HEJIO0YETOB, HE OoJiee OJTHOM
rpy0oif u ofHO# HerpyOoil omuOkH, He Oojee Tpex HerpyObIX OIMMOOK, OJHON HerpyOoil OmMOKH M JABYX
HEJI0YETOB.

«HeynoBJieTBOPUTEJIbLHO/HE 3a4YTEHO» — CTaBUTCS 3a paboTy, €CIM YUCIO OIIMOOK M HEI0YeTOB
MPEBBICUIIO HOPMY JUISI OLIEHKHU «YAOBJIETBOPUTEIBHO» WM NMPABUIBHO BHIMOIHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- epybOvle owubKU: He3HAHUEe OCHOBHLIX NOHAMULL, NPABUT, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay,;
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HeMOUHOCMU POPMYIUPOBOK, ONpedeNeHUll; HePAYUOHAILHBIL 8100 X00A PeuleHUsl.

- He0ouembl.: HePaYUOHAIbHbLE NPUEMbl 8bINOIHEHUSL 3A0AHUS,; OMOEIbHbLE NO2PEUWHOCTU 8 POPMYTUPOSKE
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUS.



Kpurtepun popMupoBaHusi OLIEHOK 110 324eTy
«3auTeHo0» — CTyIeHT npuoOpesr HEOOXOIMMbIE YMEHHUS W HaBBbIKH, MPOJAEMOHCTPHUPOBAT HaBBIK
NPaKTUYECKOT0 MPUMEHEHMs IOJIyYeHHBIX 3HAHWH, HE JOMYCTHJI JIOTHUECKUX M (PAKTHYECKHX OIIMOOK;
CTYJEHT IpHuoOpes He0OXOAUMbIE YMEHHSI M HABBIKH, POAEMOHCTPHUPOBAJ HABBIK IPAKTUYECKOTO PUMEHEHUS
HOJYYEHHBIX 3HAHUH, HO IOIyCTHJI HE3HAYUTEIbHbIE OIINOKN U HETOYHOCTH.

«He 3a4TeHO0» — CTYICHT JEeMOHCTPUpPYET (pparMeHTapHbIE 3HAHHS H3Yy4aeMOro Kypca; OTCYTCTBYIOT
HEOOXOJMMbI€ YMEHHUS U HaBBIKH, TOMYIIEHbI TPyOble OMINOKH.



	3. Энтальпией системы называется:

