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1. PaGouast mporpaMma repecMoTpeHa Ha 3acejaHuu Kadeapbl:

IIpoToKOII OT « » 20 r. Ne
3aBemyronuii kadeapoit
(moamnuce) (n.0. hbammns)

I1. Paboyast mporpamma nepecMoTpeHa Ha 3aceaHiu KadeIphl:

[Iporokoi oT « » 200 r. Ne
3aBeayrouuii kadeapoit

(moamuce)

(11.0. hamums)



AHHOTAIUSA JUCIUITIJIINHBI
«XuMH D)

HuciumunHa «Xumus» paspaboTaHa [ajid CTYJEHTOB, OOy4YaroIIMXCA IO
HarpasJieHH0 noAroToBku 15.03.01 «MammHoCcTpoeHEe» U ABIAETCS NUCLUIUITMHON
0a3oBoii yactu bioka 1 «Jlucuummuas! (Moaynn)» yueoHoro miana (b1.5.13).

OO6miass TpyAoeMKOCTh cocTaBiseT 3 3auetHble enunuibl (108 daca),
peanusyercs Ha 1 Kypce B MEpPBOM ceMmecTpe. YUeOHBbIM IUIAaHOM IMPEayCMOTPEHBI
nexkuroHHble 3ansaTus (18 yacos), naboparopHsie padoThl (18 yacoB), MmpakTUyecKue
pabotsl (18 wyacoB), camocrosiTenbHass padbota ctyneHTtoB (54 uacoB). dopma
IPOMEXKYTOYHOM aTTecTalliy — 3a4erT.

HuciumnHa «XuMus» JIOTHUECKH CBSi3aHa € JAMCHUIUIMHAMU «Du3ukay,
«HxeHepHasi dKojorus», «be3omnacHOCTh IKU3HENEATEIBHOCTH» U JIPYTUMU
TUCIUIUIMHAMHM ~ NpoQuibHOW  HampaBieHHocTH. CojepkaHue  JUCHUTUTMHBI
COCTaBIIIIOT YYEHHUSI O CTPOCHUU BEIIECTBA U NMEPUOJUYHOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEJIMHEHUMU, HANpaBJICHUU U CKOPOCTH XHMHMUYECKHX IPOIIECCOB.
N3y4aroTcss OCHOBHBIE 3aKOHBI MPUPOJIBI, B TOM 4HUCIE nepuoanyeckuii 3akon J[.1.
MeHzeneeBa; SJEKTPOHHOE CTPOEHHE aTOMOB, MPUPOAA XUMHUYECKON CBS3H,
3aKOHOMEPHOCTH, OIPEAEISIONINE B3aUMOCBSI3b COCTAaB — CTPYKTypa — CBOMWCTBa
BEILECTB; AJEMEHTHl XWMHUYECKOH TEPMOJIWHAMHUKHA, TEPMOXHMHYECKUE 3aKOHBI,
YCJIOBHUSl MPOTEKAHUS PEAKIUU, DJIEMEHTbl XUMHYECKONM KHUHETHUKH, BOIPOCHI
0o0pa30BaHus U YCTOWYMBOCTHU AUCTIEPCHBIX CHUCTEM.

[enpio n3yueHus: TUCHUIUINHBI ABISIETCS: (OPMUPOBAHUE Y CTYI€HTOB 3HAHUHN
O 3aKOHaX pa3BUTUS MaTEPUAIBHOTO MHUpPA, O XHMHUYECKOW (opme ABUKEHUS
MaTepuu, O B3aHUMOCBSI3M CTPOCHHUS U CBOWCTB BEIIECTBA; OBJAJCHUE HAaBBIKAMU U
METO/IaAMH AKCIIEPUMEHTAIBHBIX UCCIIEI0BaHU; (dopmupoBaHue
€CTECTBEHHOHAYYHOTO MHUPOBO33PEHMS, HABBIKOB 3KOJIOTMYECKOW I'PAMOTHOCTH U
CHUCTEMHOTO BUJCHUS OKPY’KAIOLIETO MHUpa; (pOpMHpOBaHHE YMEHHM IS peLIeHHs
HAyYHO-TEXHUYECKUX 3aJad B MpodeccHOHATbHOW  AEATEeIbHOCTH U IS
CaMOCOBEPUICHCTBOBAHUS CIIELUATUCTA.

3a1auu AUCHUIUIMHBIL
1. Uzyuenue KBaHTOBO-MEXaHUYECKOU TEOpUU CTPOCHUSA aToMa

MIPUMEHUTEIIBHO K OIMUCAHUIO XapaKTEPUCTHUK U CBOMCTB PA3JIUYHBIX COCNHEHUMN.



2. IBydyeHne 3aKOHOMEPHOCTEH mpoTekaHuss (U3UKO - XUMHUYECKHUX
MPOLIECCOB.

3. Vcnonb3oBanue (PpyHIaMEHTAIbHBIX 3HAHUN O MOBECHUN MOJEKYJSPHBIX U
HMOHHBIX PACTBOPOB JJIsl PEUICHHS KaK HAYYHBIX, TaK U MPAKTUUYECKUX 3a]1a4.

4. Vcnonb30BaHWE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JAUCIUILUIMH B
npoeCCUOHAILHOW  JICSITEIBHOCTH,  NPUMEHEHHE  METOJOB  aHaliu3a WU
MO/JICJIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIIBHOTO UCCIIE0BAHUS.

JIns yCrenrHoro u3y4eHus: QUCIHUIUTMHBL « XUMUS» Y OOYyYarolmUXCsl JOJKHBI
OBITH CPOPMHUPOBAHBI CIICIYIONINUE MPEIBAPUTEIILHBIC KOMIIETEHIINH:

— BJaJICHUE HaBBIKAMU Pa0OTHI C PA3IMYHBIMU UCTOYHUKAMU UHPOpMAITNH;

— 3HaHHE OCHOB KypcOB «Xumumn» Hu «Dusznku», TNOJyYEeHHBIX Ha Oase
CpPEIIHEN LIKOJIBI.

B pesynbTaTe u3ydeHus: JaHHOW MUCIUIUTMHBI y 0Oydaromuxcs GopMUPYIOTCS

AJIIEMEHTHI clieyolei oomenpodeccuoHaaIbHOM KOMITETEHIIUH:

Kon n Jransl popMHUPOBAHUSA KOMIIETEHIIUH
(¢popmympoBka
KOMIIETCHIIUH

- KJ'IaCCI/I(i)I/IKaHI/IIO XHUMHUYCCKUX DJJICEMCHTOB, BCHICCTB U

COCIUHECHHI,
— BUJbl XUMHUYECKOHN CBSA3U B PA3JIMYHBIX THUIAX COCIUHECHMII;
3HAET — TEOpPETUYECKNE OCHOBBI CTPOCHUS BELIECTBA;

OIK 1 — OCHOBHBIEC XUMHWUYECKUE 3aKOHBI U IIOHATHS;
yMeHueM — OCHOBHBIC  3aKOHOMEPHOCTH IIPOTEKAHHA ~XMMHYECKHX
HCIIONB30BATE peakuuil ¥ GU3NKO-XUMUYECKUX MPOLIECCOB
OCHOBHBI€ 3aKOHBI — HCIOJIb30BaTh OCHOBHBIE 3JIEeMEHTapHbIE METO/bI
€CTECTBEHHOHAYYHBIX XUMHUYECKOT'0 UCCIIEOBAaHUs BEIIECTB U COETUHEHUI;
JUCLUIUIVH B — COCTaBJIATh U peliaTh XMMUYECKUE YPABHEHMUS;
npodeccHoHaNbHON — IPOBOJUTh HM3MEpPEHUs, O00pabaThiBaTh M TMPEJCTABIATH
JEATEIIbHOCTH, yMeeT pE3ybTaThl;
NPpUMEHATH METONIbI — co0MroaTh MEephl 0E30IaCHOCTH IPH pabOTe ¢ XUMHUYECCKUMU
MaTEMaTHYCCKOI'O pEaKkTUBaMU;
aHaTn3a H — HUCIOJb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX
MOJACIHPOBaHHNA, JUCLUIUIMH B IPO(eCCHOHAIBHON NesITeIbHOCTH.
TEOPETUYECKOTO U

— HAaBBIKAMHM IIPUMEHEHUS 3aKOHOB XWMHUHU [UI PELICHUS
JKCIEPUMEHTAIBHOTO

IIPaKTUYECKUX 3a]1a4;
HCCIEA0BaHUSA

— OCHOBHBIMH TpueMaMH OOpabOTKH AKCIEPUMEHTATbHBIX
BJIAJICET | JIaHHBIX;

— METOJaMH BBITIOMHEHHSI DIIEMEHTApHBIX JIA0OPATOPHBIX
(U3UKO-XUMHUUYECKUX UCCIIEeI0BAHUI B obmactu
npohecCUOHaTbHON e TENbHOCTH.




Jnst opMupoBaHUs BBIIIEYKAa3aHHOW KOMIIETEHUMH B PaMKax JUCLUILIUHBI
«XuMHS» TPUMEHSIOTCA  CIEAYIOIIME METOJbl AaKTUBHOIO/ HMHTEPAKTUBHOTO
oOydeHus: mnpoOJieMHass JeKUuusd, HWH(OpPMAIlMOHHAs JEKUUs C DJIEeMEHTaMHU
BU3yalIH3aluy, Oecea ¢ AIeMEeHTaMH BU3yallu3alluy, JIeKIus — Oecena.

1.CTPYKTYPA U COJEPKAHUE TEOPETUYECKON YACTH
KYPCA (36 4ac.)

Paznen 1. BBeaeHne B Kypc XMMHH. ATOMHO-MOJIEKYJISIPHOE YydYeHHEe Ha
coBpeMeHHOM 3Tamne (4 yaca)

Tema 1.1. Ilpeomem uzyuenus xumuu. AmMOMHO-MONEKYIAPHASL MEOPUs, ee NPAKMUYECKOe
npunodcerue (4 uaca)

Postb 1 MECTO XMMHH B COBPEMEHHOM MTPUOOPOCTPOCHUH, COBEPIIICH CTBOBAHHH
npuOOpOB, MX TPAMOTHOM OHKCILTyaTalMk. XWUMHYECKHE CHCTEMBI, MPOIECCHI, HX
knaccupukarumsa.  CTEXHMOMETPUYECKHE  3aKOHBI B CBETE  COBPEMEHHBIX
NpeJICTaBlICHUH HayKu U (HUI0coDHH, UX TIPAKTUICCKOE MCIIOIb30BaHHUE.

Paznen 2. CTpykTypHble YPOBHM oOpraHu3anuu BemecTBa. KBaHTOBO -
MeXaHHYeCKHUil MOAX0/] K ONMHCAHUIO CTPOeHHs BemecTBa (8 yaca)

Tema 2.1. Amomusiil ypogenv opearnuzayuu seujecmsa (4uaca)
KBanToBo-MexaHuyeckass Mozelb atoMa. B3anMoCBsI3b MEXIy CTPOCHHEM
aTOMOB D3JIEMEHTOB W CBOWCTBAMH MpPOCThIX BemiecTB. CoBpeMeHHass TPaKTOBKA
nepuoauueckoro 3akona /.M. Menzaeneesa. [lepnoagnyHocts Kak GpyHIaMEHTaIbHOE
CBOICTBO MaTepuu.
Tema 2.2. Vposnu opeanuzayuu eewecmea, Kiaccuukayus eewecme no muny
xumudeckou ceazu (4 yaca)
THUnbl XUMHUYECKON CBSI3M HA Ka)JIOM YPOBHE OpraHu3alnuu. XapaKTePUCTUKHU
TUIIOB CBSI3M, UX MPUHUUIHAIBHOE OTIWYKE. 3aBUCUMOCTb CBOMCTB COECIMHEHUN OT
XapakTepa CUil MEXMOJIEKYJISIPHOTO B3aUMOCHCTBUSI.

Paznen 3. 3akoHOMEpPHOCTH MPOTEKAHUS XUMHUYeCKHX npoueccoB (8 yaca)
Tema 3.1. Xumuueckas mepmoounamuxa (4 waca)

dusndeckas CymIHOCTh 3Hepretmueckux d¢dexroB. IlepBbiii  3aKkoH
TEPMOJUHAMUKA W TEPMOXMMHYECKHE pacyeTbl. BTopo © TpeTuld 3aKOH
TEPMOJUHAMUKH, WX WCIOIb30BAHUE I OMHCAHUS XUMUYECKUX TMPOIECCOB U
(ha30BBIX TEPEXOIOB.

Tema 3.2. Xumuueckasn kunemuxa u xumuueckoe pasrosecue. (4 uaca)

[ToHdATHE CKOPOCTM XMUMHYECKOW peakuuu. KuHernueckne mnapaMeTpsl.
YnpasiieHHue XUMHYECKUMHM IIpoleccamMy. MexXaHu3M XHUMHUYECKHX PpPEaKIvil.
Xumuueckoe paBHoBecue. C(CMelleHHe XUMHUYECKOro paBHOBecHus. Da3oBbie
MEepEeX0abl U PABHOBECHS.



Pa3nen 4. PacTBopbl 1 Apyrue AucnepcHbie cucremsl (8 yaca)

Tema 4.1. Obwue ceoticmea pacmeopos. Konnueamusnule ceoticmea (4 uaca)

OOmme TOHATHS O PacTBOpax W JPYTHUX OHUCIEPCHBIX cuctemax. CocraB
pacTBOpoB. TepmoamHamuKa pacTBopeHms. Da30Bble TPEBpAIICHUS B PACTBOpax.
KosnmuratuBHbIE CBOMCTBA PACTBOPOB.

Tema 4.2. Pacmeopwr snekmpoarumos. Pasnosecus 6 pacmeopax snexkmponumos (4
yaca)

DnexTpoauThdeckas aucconuanus. KoandecTBeHHOE ONMMCAaHNe PaBHOBECHH B
pacTBOpax 3JIEKTPOIMTOB. IOHOOOMEHHBIE PEaKIIUU B PACTBOpaX.

Pa3jen 5. DnekTpoxumMuyeckue cCUCTeMbl U mpouecchl (8 yaca)

Tema 5.1.Teopemuueckue ocrhoswt snexkmpoxumuu (4 vaca)

ITonsiTHe 0 peloKc-ipoLeccax, OKUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM
MOTCHIAJIE, NMPUYMHAX €ro BO3HUKHOBEHUA. BomopoaHas mikama MOTEHIMAJIOB.
OmnpeneneHue  HaNpaBjCHUS  MPOTEKAHUS  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIUH.

Tema 5.3. IIpuxnaounwie sonpocwi snexkmpoxumuu (duaca)

lanpBaHWYECKHE SIEMEHTHI M JPYrMe XUMHUYECKHE HWCTOYHUKH TOKA.
[lepciekTMBHBIE HAMNpaBICHUS B PAa3BUTUU DIEKTPOXMUMHUYECKOM HHEPreTHUKH.
DNEeKTPOJIN3, €ro CYIIHOCTh. 3aKOHBI AyekTposnsa. [Ipumenenue. XeMOTPOHHUKA.
Koppo3zust meTasos, 3auTa OT KOPPO3UH.

11. COAEP)KAHUE MPAKTUYECKOM YACTHU KYPCA
IpakTnyeckue 3ansaTus (18 yacon)

3ansaTue 1. KosinyecTBeHHbIE COOTHOMIEHUS B XUMUHU. Kitacchl Heopranudeckux
coeMHeHu# (2 yaca)

®dpoHTaNbHAsS KOHTPOJIBbHAS Oecesia o MaTepraliaM MIKOJBHOTO Kypca XUMHHU
M BOIIpOcaM  TEXHUKHM  OCE30MAaCHOCTH B XUMHUYECKOW  JrabopaTopuH.
JleMOHCTpallMOHHBINA SKCHEPUMEHT. XUMUYECKUN TUKTAHT.

3ansiTue 2. ATOMHO-MOJIEKYJIsIpHOE YueHue (2 yaca)

Peuienrie cuTyalilmoOHHBIX 3a7a4 HA OCHOBE 3aKOHOB aTOMHO-MOJIEKYJISIPHOTO
yuenust (AMY). Dkcripecc - KOHTPOJIb IO BCEMY pa3ieny.

3anaTue 3. XuMHueckasi cBsi3b (2 yaca)

Pemienrie cuTyalluOHHBIX 3a7a4 C UCIOJIb30BAHUEM METOJa BaJ€HTHBIX CBA3EH
Y METOJIa MOJIEKYJISIPHBIX OpOUTaieid. DKCIpecc - KOHTPOJIb.

3anarue 4. XumMudeckasi TepMOAMHAMHUKA (2 Yaca)

Pelnienrie cUTyallMOHHBIX 3aJlad C HCHOJIb30BAHUEM TEPMOJUHAMHYECKOTO
METO/1a. DKCIIPECC - KOHTPOJIb.



3auarue 5. XumMuyeckasi KHHETUKA U paBHOBecHe (2 yaca)

Permenre  cUTyalMOHHBIX  3a7ad C  KCIOJIB30BAHUEM  KHHETHUYCCKUX
3aKOHOMEPHOCTEH. DKCIPECC - KOHTPOIIb.

3ausatue 6. O0mue cBOMCTBA PacTBOPOB (2 yaca)

Pemienne CUTyallMOHHBIX  3ada4 C HCIIOJIb30BAHMEM  KPHOCKOITMYCCKOIO,
36YHHHOCKOHWI€CKOFO, OCMOMETPHUICCKOI0O MCTOAOB. QKCHPCCC'KOHTPOJ'IB.

3ausaTue /. PaBHoBecusi B pacTBOpPax 3JIeKTPOJIUTOB (2 yaca)

Pemenue CUTYyalITUOHHBIX 3aaa4 C HUCITIOJIB30BaHUECM TCOPCTUUCCKUX
Hp€IICT3,BJ'ICHHfI O PABHOBCCHUAX B paCTBOPAX IJICKTPOJIUTOB. 9KCHpCCC-KOHTpOHB.

3ansaTue 8. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE H JJIEKTPOXUMHUYECKHE
npoueccsl (2 yaca)

Pemenue CUTYAlIMOHHBIX 3aJa4 Ha OCHOBC TCOPCTHUUYCCKHUX HpelICTaBJICHI/Iﬁ 0
MMPOTCKAaHUU OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX U JJICKTPOXUMHNYCCKHUX ITPOUCCCOB.
9KCHpCCC' KOHTPOJIb I10 TCMC.

3ansaTue 9. ®U3NKO-XMMHUYECKHE CBOMCTBA BHICOKOMOJIEKYJ/ISIPHBIX COeIMHEHH I
(2 yaca)

3aKp€l'IJ'I€HI/I€ HpGI[CTaBJICHI/Iﬁ 0 (1)I/I3I/IKO-XI/IMI/I"ICCKI/IX CBOMCTBax
PacipoCTPaHCHHBIX BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ H UX XApaKTCPHUCTHKAX C
BKJIIOYCHHCM 3JICMCHTOB I[GHOBOﬁ HI'PBI.

JlaGopaTtopubie padoTsl (18 yacoB)

3ansaTue 1. OnpeneseHue XUuMHYECKOT0 IKBHUBAJIeHTa MeTaJL1a (2 yaca)

Brimonnenue OKCIICPUMCHTA HYaCTHUYHO-UCCICA0BATCIIBCKOT' O n
WIUIFOCTPATUBHOI'O  THIIA 110  OIPCACIICHHIO MCTAJJIa MW CIr0 3KBHBAJIICHTA
ra3aoMCTpUICCKUM MCTOIOM. TecToBoe 3aJaHucC.

3ansitue 2. Ctpoenue aToma (2 yaca)

HpOBeI[eHI/Ie OKCIICPUMCHTA HWIINIFOCTPATHBHOI'O M HCCIICAOBATCIILCKOI'O THIIA
I10 CaMOCTOATCIIbBHOMY BBIBCICHHUIO HepHOHquCKOﬁ 3aBHCHUMOCTH.

3ausTue 3. KommiekcHble coequHeHUs (2 yaca)

BrinosiHeHnEe Hay4yHO-IIO3HABAaTEIBHOTO JKCIEPUMEHTA WILTFOCTPATUBHOIO
Tumna. TecToBbId KOHTPOJIb 110 TEME.

3ansarTue 4. OnpeaesieHue TemjaoBoro 3pdexra peakuun (2 yaca)

Brimonxnenue YaCTUYHO-HUCCIIEI0BATEIILCKOTO 51 WTFOCTPATUBHOTO
AKCIICPUMEHTA II0 OMNPEICICHUIO TeIIoBoro 3¢ @ekra peakuur B KOHKPETHOM
y4eOHOM cuTyaruu. MuHU- TECTUPOBAHHUE.



3ansatue 5 CkopocTh XMMHUYeCKOil peakunu (2 yaca)

[IpoBenerne  yd4eOHOTO  OJKCIEpPHUMEHTa € JJIEMEHTaMH  HAy4YHO-
MCCIIeI0BATEILCKON AEATENPHOCTH. MUHU-TECTUPOBAHHE
3ausrue 6. I'mapoans coseii (2 yaca)

BrimotHeHHe  00ydYaromiero AKCIEPUMEHTa WILTIOCTPATHBHOTO THIA  C

AJIIEeMEHTAMH Hay4YHBIX 000011eHNid. TeCTOBBII KOHTPOJIb.

3anarue /. Kossiouanbie pacTBopsbl (2 yaca)

Brinmonnenue 4acTUYHO-TIOMCKOBOTO U WJUTFOCTPATUBHOTO  O0YyYaroIiero
HKCIIEPUMEHTA. DKCIPECC - KOHTPOIb.

3anstue 8. NasbBaHMYeCKHE IJIeMEHTBI. JJIEKTPOJIHU3 PACTBOPOB (2 Yyaca)

[IpoBeneHne HKCIEPUMEHTAa YACTHUYHO-TIOMCKOBOTO M WJUIFOCTPATHUBHOTO
XapakTepa Mo KOHCTPYUPOBAHUIO XMMHUYECKUX MCTOYHMKOB TOKA W JJIEKTPOJIM3a B
pacTBOpax AJIEKTPOJUTOB. TeCTOBBIN KOHTPOJIb IO TEME.

3ansTue 9. Koppo3us MmeTasiion (2 yaca)

HpOBe,ZICHI/Ie 06y11a}01uer0 IKCIICPUMCHTA, WINTIOCTPUPYIOIICTO KOPPO3UOHHBIC
IMpOHCCCHhI. SKCHPGCC - KOHTPO!JIb.

111. YHEBHO-METOANYECKOE OBECINIEYEHHUE
CAMOCTOSITEJTbHON PABOTHI OBYUAIOIINXCH
Y4eOHO-MeTOINYeCKOe 00eCIIeYeHIEe CaMOCTOSATEIPHON PabOThl 00yUYaONTUXCS
10 TUCIUILTHHE « XUMUsD» TpeacTaBiieHo B [Ipriokennn 1 u BKiIo4aeT B ceOs:
TUTaH-TpadUK BBITIOTHEHUS CaAMOCTOSITETIFHOW paboThl MO TUCIUIUIMHE, B TOM
qrCIie TIPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJHEHHE 0 KXKIOMY 3aJIaHUIO;
XapaKTepPUCTHKA 3aJlaHui ISl CaMOCTOSTEIbHOW pabOThl OOyYaromUXCS |
METONYECKHE PEKOMEH/IAIIUH 110 UX BHITIOJHEHUIO;
TpeOOBaHMS K TPEJCTABICHUIO U OGOPMIICHHIO PE3YJIbTATOB CaMOCTOSITEIILHOM
paboTHI;
KPUTEPHUU OLIEHKU BBITIOJTHEHHS CAMOCTOSATEILHON PaOOTHI.

1Y. KOHTPO.JIb JOCTUXKEHUSA LEJEN KYPCA

HacnopT OLCHOYHBIX CPEACTB M0 JTUCHHUILJINHE «XHuMMHD»

OueHouyHble cpeacTBa —

HaMMeHOBaHHe
Kounrtposaupyemsie

Koas! u 3Tansl oopmupoBanus

1 | pasjgesnbl / TeMbl . Bt Qopmip i POMEIKYTOH
pasi KOMIIETeH Ui TeKyIuii s

[ | AMCHMIUIMHBL KOHTPOIb

- aTTecranus
PA3JIEJI 1. Beenenue B YMECHHEM 3HaerT: [TpoBepxka KonTpomsabe
KypC XUMUHU. ATOMHO- HCIIONB30BaTh | -CUCTEMY XHUMHUYECKOMN TOTOBHOCTH K paboTer NeNe 1
MOJIEKYJIIDHOE yYEeHHUE Ha OCHOBHBIE HayKH, ee SI3bIK; npaktiaeckum | — 8 (TIP -2)
COBPEMEHHOM 3Tare. 3aKOHBI -CymHOCTh XumMudeckux | 3amsatusiM NeNe | Teopernueckn




Tema 1.1. Ilpeamer €CTECTBEHHOH | SIBJICHUI U MPOLIECCOB,; 1-8. € BOIIPOCHI
HU3yUYEHUS! XUMUU. ATOMHO- | ay4YHBIX -pOJIb 1 MECTO XUMHH B CobecenoBanme | NoNel —12.
MOJIEKYJISIpHAs TEOpHs, €€ JWICHUIUIMH B | ()OPMUPOBAHUH (YO-1).
MIPAKTHYECKOE MTPUIIOKEHNE. | IPO(eccHoHa | MaTepHaIMCTUIECKOTO Ob6cyxnenne
PA3JIEJT 2. JBHOU MHPOBO33PEHUS; BAJKHBIX
CrpyKTypHBIE YPOBHH JIeSITEIEHOCTH, BOIIPOCOB,
OpTaHM3aIMH BEIIECTBA. MIPUMEHSITH muckyceust (YO-
KBaHTOBO-MexaHHNUeCKUIt METO/IbI 4)
MTOJIXOJT K OIHUCAHUIO MaTeMaTH4ecK | YMeer:
CTPOEHHSI BEIIECTBA. Oro aHaNIM3a U | -[MPUMEHATh OHATHHHO-
N . [Iposepxa
Tema 2.1.ATOMHBIH ypoBEeHb | MOJEIHPOBAH | KaTerOpHaIbHBINA
TOTOBHOCTH K
OpTaHM3aI1H BEIIECTBA. us, anrapar XHMMHUH B
. MPaKTHYECKUM
ITepuoanunocts. Tema 2.2. TEOPETUYECKO | OTMMCAHUU HAYUHOU
. 3aHATUAM NeNe KonTponsHbie
YpoBHU OpraHu3anuu rou KapTUHBI MHpa; 1-8 aGoTer NoNo 1
BemecTBa. Kinaccudukanus | 3KCHEPUMEHTa | -NPUMEHSATH XUMUYECKUE ' p N
Cobecenosanue | — 8 (TIP -2)
BEIIECTB 110 TUITY JIBHOTO 3HaHUs B ONIUCAHUU
. . (YVO-1). Teopetnyecku
XUMHUYECKOH CBS3U. UCCIIEZIOBAHNS | TIPUPOJIHBIX ABICHUH U OBCVIRICHHE ¢ BOIDOCKI
PA3JIEJT 3. (OIIK-1) TEXHOJIOTHYECKHX YA P
BaYKHBIX NeNel — 36.
3aKOHOMEPHOCTH MPOLIECCOB;
BOIIPOCOB,
NPOTEKaHUsI XUMUYECKUX -OIICHUBATh POJIb
. muckyccus (YO-
MPOILIECCOB. JIOCTHIKCHUH 2)
Tema 3.1. Xumnueckas XUMHUYECKON HayKU B
TepMoanHaMuka. Tema 3.2. (hopMHpOBaHWH HAYYHOH
XHUMHUYECKast KHHETUKA U KapTHUHBI MHUPaA;
paBHoBecue. PA3JIEJI 4. Brnaneert:
PacTBopbl u ipyrue -HE00XOTUMbIM
JICTIEPCHBIE CHCTEMBL. 00bEMOM TEPMHHOB,
Tema 4.1.06m1me cBoiicTa CBEJICHUH 0 XUMHUYECKHX
pactBopoB. KomuratiuBHbie SIBJICHUSIX M TIpOLIeccax CobecenoBanne
CBOIiCTBA. JUISL IX aJIEKBATHOTO (YO-1).
Tema 4.2. PacTBOpHI OIMMCAHUS, O06cyxneHue,
3eKTpoauTOB. PaBHOBECHS -HaBbIKAMHU aHam3
Teoperuyecku
B pacTBOpax 3JIEKTPOJIUTOB. MPaKTAYECKOTO yueOHOTr0
PA3JIEN 5 e BOIIPOCHI
il . TIPUMEHEHHS Matepuaia NeNol — 36
ONEeKTPOXUMHUECCKHE (dhyHIaMeHTaIbHBIX MIPAKTUYECKUX I/I_Ilé NolNo 1 8
CHUCTEMBI U TIPOLIECCHI. XUMUYECKUX 3HAHUU B 3ansTuid Ne 1-8. -
Tema 5.1.Teopetnueckue OINMCAHUU HAYyYHOU I'pynmosas
OCHOBBI DJIEKTPOXUMHUH. KapTHHBI MUDA; muckyccus (YO-
-HaBbIKAMH 4).
MPENCTaBICHUS POIU 1
MeCTa XUMHUH B
LIEJIOCTHOM cHUCTEME
3HAaHUN O MUDE.
PA3JIEJI 1. Beenenue B YMEHHEM 3HaerT: IIpoBepxka
Kypc XUMHUHU. ATOMHO- UCTIOJB30BaTh | -BO3MOXKHOCTH TOTOBHOCTH K
MOJIEKYJIIPHOE YIEeHHUE Ha OCHOBHBIE XUMHYECKIX METOJIOB MPAKTAYECKIM
COBPEMEHHOM JTalle. 3aKOHBI MCCIIEIOBAaHM Ha u
Tema 1.1. [Ipenmer €CTECTBEHHOH | ypOBHE, HEOOXOIMMOM 1a60paTOPHBIM
HU3y4YEHUS XUMUU. ATOMHO- | ay4HBIX JUISL pEeLIeHU St saaarusM. (I1P -
MOJIEKYJIApHAs TEOpHs, €€ TUCHHIUIMH B | Tpo(hecCHOHaTBHBIX 6). KonTtponbsHbie
MIPaKTHYECKOEe PUIIOKEHHE. | IpodecCHoHa | 3aaad, IMEIOIIIX I'pynnosoit paboTsr NeNe
PA3EIT 2. JTBHON XUMHYECKOe pa3bop 3amad. 1-8
CTpyKTypHBIE YPOBHHI JeSITENFHOCTH, | COep KaHMUe; (YO-4). Teopetndecku
OpTaHM3aIH BEIICCTBA. TIPAMECHSTh -aJITOPATMBI PEIICHUS Brmonnenne € BOIPOCHI
KBanTtoBo-MexaHUUeCKHit METOIBI THUIOBBIX XUMHYECKUX KOHTPOJIBHOU NeNel-36.
MOJXO0JI K OITMCAHUIO MaTeMaTH9ecK | 3a/1a4, IMCOIIX CBS3b C | pabOTHI IO HI3NeNe 1-8
CTPOEHH BELIECTBA. Oro aHaNM3a U | POoeCCHOHATHHBIMA peLIeHnIo 3a1a4 JIP NeNe 1-9
Tema 2.1. ATOMHEI ypOBEHb | MONICIMPOBAH | 3aJadamu: (TTP-2).
OpraHu3al1y BEIIECTBA. usl, - mpaBmIIa paboTEHI ¢ TecToBbIi
[epuomuunocts. Tema 2.2. TEOPETUUYECKO | BEIECTBAMH U koHTpOIH (I1P-
YpoBHHM OpraHU3anuu rou obopynoBaHHEeM B 1).
BemiecTBa. Kimaccudukamyst | 3KCIIEpUMEHTa | XMMHUYECKOM
BEIIECTB M0 THITY JBHOTO MPAKTHKYMeE,




XUMUYECKON CBS3HU.
PA3JIEJT 3.
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYCCKIX
TIPOIIECCOB.

Tema 3.1. Xumuueckas
TepMoanHaMuka. Tema 3.2.
XuMuieckass KHHETHKA U
paBHoBecue. PA3JIEJI 4.
PactBops! u npyrue
JTICIIEPCHBIC CUCTEMBL
Tema 4.1.00mme cBoticTa
pactBopoB. Koyumuratusabie
CBOIICTBA.

Tema 4.2. PacTBOpHI
3JIEKTPOIUTOB. PaBHOBECHS
B PacTBOpax JICKTPOJIUTOB.
PA3JIEJT 5.
DNEeKTPOXUMHUYECKHE
CUCTEMBI U TIPOLIECCHI.
Tema 5.1.Teopetnueckue
OCHOBBI JJICKTPOXUMHUH.
Tewma 5.2.Ilpuknagasle
BOTIPOCHI AJIEKTPOXUMHUHU.

HCCIIEeJ0BaHUS
(OIIK -1)

QJICMCHTApPHBIC CBCICHUSA
1O TCXHUKE

0e30MacHOCTH;
Ywmeer:
-OIICHHBATh I'pynmnosast
BO3MOXHOCTH XHUMHH B JICKYCCHS,
peleHnu o0cyxneHne
npodhecCHOHABHBIX peurenus 3a1a4. | KoHTponbHbIe
3aJ1a4, UMEIOLINX (YO-4). paboTter NoNe
XUMHUYECKOoe Bremmonnenue 1-8
coJiep)KaHue; nabopaTtopubix | TeopeTndeckn
-IPUMEHSTh XUMU4eckre | paboT NeNe 1-9 | e Bompocsr
3HAHUS JJIS PeIICHHS U IOATOTOBKA NeNel3-36.
MPaKTUYECKUX 3a]1aY; oTtuera mo HuM. | MJI3 NeNe 1-8
-IIPOBOJTUTH (TIP -6). JIP NeNe 1-9
dIIeMEHTapHbIC CobecemoBanue
1abopaTopHbIE (YO-1)
MCCIICOBAHUS U OTBITHI
Bnaneer:

I'pynnosas
-HaBBIKAMHU

JHMCKYCCHS,
UCIIOJIb30BaHHS 3aKOHOB

pelienne
XHMHH B PEIICHUH

TBOPYECKHUX U KonTponeasie
npodeCcCHOHANBHBIX
sama; HECTAaHJIAPTHBIX | paboThl NoNe

’ 3amad. (YO-4). 1-8

-HaBBIKAMHU

Brinonnenue Teoperuyecku
HPaKTUIECKOTO
ITpHMEHEHH 32KOHOB a00paToOpPHBIX | € BOIPOCHI
N pabor NeNe 1-9 | NeNel-36.
-HaBBIK’aMI/I e — U MOATOTOBKA W13 NeNe 1-8

P ordera mo HUM. | JIP NeNe 1-9

mabopaTOPHBIX
HCCIIEIOBaHUN 1
OTIBITOB, OCHOBHBIMU
nprueMamu 00paboTKH 1
MIPEICTaBICHUS
9KCIEPUMEHTAIBHBIX
JTAHHBIX;

(ITP -6).
Co0ecenoBanne
(VO-1)

Tumnossie KOHTPOJIBHBIC 3aJdaHusd, MCTOAUMYCCKHUC MaTCpHabl, OIMPCACIIAIOIINC

MpOLeAYPhl OLICHUBAHUS 3HAHUM, YMEHUM U HABBIKOB U (MJIM) OMBITA JIESITEIBHOCTH,




a TaKKe KpPUTEpUM M MOKa3aTesld, HEOOXOAUMBbIE JUIsl OLEHKM 3HAHUM, YMEHUH,
HABBIKOB M XapaKTEpU3YIOIIHE 3Tamnbl (OPMHUPOBAHUS KOMIIETEHIIMH B Ipolecce
OCBOEHHUS 00pa30BaTEIbHON POrpaMMel, peacTaBieHsbl B [Ipunoxenun 2.

Y. CIUCOK YYEBHOM JJUTEPATYPHI U UH®OPMAIIMOHHOE
OBECHEYEHHUE JUCHUIIJIMHBI
OcHoBHas1 UTEpPaTYypa
(snexmponnvle u neuammuvie u30anUs)

1. Koposun H.B. OOmias xumusa: ydeOHUK UIsi BY30B IO TEXHMYECKHM
HanpasieHusm u cneruaibHocTsiM/ H.B. Koposur—M.: Beicu. mik., 2011.-557 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:381529&theme=FEFU

2. TI'muakxa H.JI. O6mas xumus; yqe6ﬂoe nocobue / H.JL. TI'muaka — M.:
KnoPyc, 2013. 749 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo: 286918&theme FEFU

3. T'nunaka H.JI. 3agauu u ynpakHeHus mo oOuiedt xumuu: yuebHoe nocooue /
H.JIL. I'muuka—M.:KuoPyc,2011.-240c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416611&theme=FEFU

4. TlaBnos, H.H. OGmas u Heopranuueckast xumus : yueOHuk.- CII6. : Jlans,
2011. -496 C.
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/dat
a_lan+%285942%29.xml&theme=FEFU

5. Ipecc, N.A. OcHoBbl 0611eH Xxumuu: yueoHoe nocodue. CII6. : Jlanp, 2012.
— 496 c.
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/dat
a_lan+%285944%29.xml&theme=FEFU

JlonoJiHUTEIbHAS JIUTEPATYypa
(neuammuvle u 31eKMpPOHHbLE U30AHUS)

1. AxmeroB H.C. OOmias m HeopraHnuueckas Xxumus. YueOHuk s By3oB/H.C.
AxMeToB. — /-€ u3gaHue, crepeorunHoe. — M.: Bwicm. mk., 2008. — 743 c.
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtlssChamoHome/visualizer/data_lan/dat
a_lan+%285909%29.xml&theme=FEFU

2. AxmeroB, H.C. JlabopaTopHble U CEMHHApCKHE 3aHATHS TI0 OOmEeld u
HEOPTaHWYECKONH XHMHUHU [DJeKTpoHHBIN pecypc]: ydeOHoe mocobue / H.C.
AxmertoB, M.K. Asuzosa, JI.1. bageiruna. CII6. : JIans, 2014. — 368 c.
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/dat
a_lan+%285910%29.xml&theme=FEFU

3. biiuuos, JI.H. Xumus : yuebnuk / JI.H. biimaos, M.C. I'yrenes, U.JI. Tlepdunosa

[ op.]— CII6. : Jlans, 2012. — 474 c. bimmros, JI.H. Xumus : yueOonuk / JIL.H.
brunos, M.C. I'yrenes, W.JI. [lepdunona [u np.]— CIIO. : Jlans, 2012. — 474 c.

http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/da
ta_lan+%285912%29.xml&theme=FEFU

4. Vraii, S.A. O0uas 1 HeopraHuveckasi XuMusi: ydeOHuUK 1uist By3oB/ S.A. Yrai. —
5-¢ uznanue, crepeorunHoe — M.: Beicm. mik., 2007. — 527 c.



http://lib.dvfu.ru:8080/lib/item?id=chamo:381529&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:286918&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416611&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285942%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285942%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285944%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285944%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285909%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285909%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285910%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285910%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285912%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285912%29.xml&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo:353896&theme=FEFU

5. CyBopoB A.B., Huxonbckuit A.b. O0mas xumusa: YueOHuk ays By3oB. — CIIO.:
Xumuzaar, 2007. — 624 c.
http://lib.dvfu.ru:8080/lib/item?id=Geotar:/usr/vtls/ChamoHome/visualizer/data_geo
tar/geotar.xml.part736..xml&theme=FEFU

6. O6mas xumus: 4. 3: Meroauueckue yka3zaHus K J1aDOpaTOpHbIM padboTaM st
ctyneHToB TexHuueckux By3oB/ Coct. T.A. Kanmununa. — Bnagusoctok: JABI'TY,
2006. — 22 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:411362&theme=FEFU

Ilepeyenb pecypcoB HHGPOPMANUOHHO-TEJCKOMMYHUKAIMOHHON CeTH
«HTEpHET»

1. XKmypxo I'.I1. JIekuu no o6111ei 1 HeopraHnYecKo XUMHHU JIJIsl CTYJIEHTa
MepBOro Kypca Ouojgoruueckoro daxkynbpTeTa (0OIUid MOTOK) [DIEKTPOHHBIN
pecypc]: Xumuueckuit pakynpteT MI'Y. YueOHbIe MaTepHabl JjIsl HEXUMUYECKUX
crienuanbHOCTeH. / Pexxum moctyma:
http://www.chem.msu.su/rus/teaching/general.html.
2. Kopenes, I0.M., OBuapenko, B.I1. O61mias u Heopranndeckas XuMHUsl
[DnekTpoHHBINH pecypc]: JeKTpoHHas Bepcus yueoHoro nocoous / FO.M. Kopenes.
— M.: U31-B0 MOCKOBCKOrO yHUBEpCUTETA, — Pexxnm nocryna:
http://read.newlibrary.ru/read.php/djvu=14367
3. XnebuukoB A.U., Apxanosa 1.H., Hamunkosa O.A. O61mias xumus.
['uneprekcroBoe yueOHOE mocodue [DNeKTpOHHBINH pecypc]: PakynbTeT MUIEBHIX
U xumudeckux npou3BoactB ATl TY. YueOHbie MaTtepuansl / Pexum qoctymna:
http://www.chem-astu.ru/chair/study/genchem/index.html
4. OcHoBbl xuMuu. MaTepHET-yueOHMK. http://www.hemi.nsu.ru/index.htm
5. I'muuka H.JI. O0mas xumus : yueOHOe mocoOue i1 By30B oHaiiH http://edu-
lib.net/himiya/glinka-n-1-obshhaya-himiya-uchebnoe-posobie-dlya-vuzov-

onlayn

Ilepeyenb MHPOPMAMOHHBIX TEXHOJOTHH U IPOTPAMMHOI0 00ecneYeHus


http://lib.dvfu.ru:8080/lib/item?id=chamo:353896&theme=FEFU%20
http://lib.dvfu.ru:8080/lib/item?id=Geotar:/usr/vtls/ChamoHome/visualizer/data_geotar/geotar.xml.part736..xml&theme=FEFU%20%20%20
http://lib.dvfu.ru:8080/lib/item?id=Geotar:/usr/vtls/ChamoHome/visualizer/data_geotar/geotar.xml.part736..xml&theme=FEFU%20%20%20
http://lib.dvfu.ru:8080/lib/item?id=chamo:411362&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:411362&theme=FEFU
http://www.chem.msu.su/rus/teaching/general.html
http://read.newlibrary.ru/read.php/djvu=14367
http://www.chem-astu.ru/chair/study/genchem/index.html
http://www.hemi.nsu.ru/index.htm
http://edu-lib.net/himiya/glinka-n-l-obshhaya-himiya-uchebnoe-posobie-dlya-vuzov-onlayn
http://edu-lib.net/himiya/glinka-n-l-obshhaya-himiya-uchebnoe-posobie-dlya-vuzov-onlayn
http://edu-lib.net/himiya/glinka-n-l-obshhaya-himiya-uchebnoe-posobie-dlya-vuzov-onlayn

Ipunoxenue 1

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKHU POCCUMCKOM ®EJEPAIINN

denepanbHOe rocyJapcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 00pa30BaHUs

«/lanbHeBOCTOUYHBIN (heaepabHbI YHUBEPCUTET)
(AB®DY)

#
HNHXEHEPHAS HIKOJIA

YYEBHO-METO/JIUYECKOE OBECIHEYEHUE CAMOCTOSITEJIBHOM
PABOTHI OBYYAIOIIUXCSA
N0 JMCUHUILINHE « XHUMHSD»
Hanpasienne noarorosku 15.03.01 MammuHocTpoenue

npoduiie «O60pyI0BaHNE U TEXHOJIOTHS CBAPOYHOTO ITPOU3BOACTBAY
dopma NOArOTOBKHU 0OYHAs/3209HAS

BaaauBocTok
2020



Komnneke OpraHu3alMOHHO-METOANYECKUX MaTepuagoB ISt
BHeaynutopHoit CPC  BkimowaeT: OJIOK  CaMOCTOSATENLHOTO  HM3YyYCHHS
TEOPETUYECKOTO0 Kypca M OJIOK CaMOCTOSITEIBHOIO 3aKpEIJIEHUS M OCBOCHHS
y4eOHOro MaTepHaia.

Ha camocrosATenbHOE W3ydyeHHME TEOPETHYECKOTO  Marepuana, He
paccMaTpUBaEMOro Ha ayJUTOPHBIX 3aHATUSIX, OTBOAUTCS 18 vacoB. B Tabmuie 1
MIPUBEJICH TIEPEUYCHBb BOMPOCOB MO KAXKIOMY pa3liesly TUCHUIUIUHBI U BpeMs s
ero uzydeHus. B kauecTBe UCTOUHUKOB MH(GOPMAIIUU TIPEAJIaraeTcs UCIOIb30BaTh
OCHOBHYI0O W JIONOJIHUTENBHYIO JIMTEPATypy H3 PEKOMEHAYEMOIO CIIHCKa
auTepaTyphl, a Takxke ctathu B Internet. ®opma mpencraBieHuss (OTYETHOCTH) —
KOHCHEKT Uiy pedepar. Cpoku ciauu — B cooTBeTcTBUU € rpaduxkom CPC.

Taﬁ.lmua 1. Temnl AJIA CAMOCTOATCIIBHOTO U3YUCHUA U KOHCIICKTUPOBAHUS

HaumenoBanue HaunmenoBanue Temsl st Haral/cpoku | Tpymoem-
Pazpnena CaMOCTOSITEIIBHOTO U3yYECHHUS BBINIOJIHEHH | KOCTb (B
A yacax)
1 2 3 4
AMY mna OCHOBHBIE TTOHATUS U KOJIMYECTBEHHBIE 1
COBPEMEHHOM JTalle | 3aKOHbI XWMHH WM CBs3aHHbIe ¢ HuMH | 26.09.15
(pazmen 1) pacyeTsl.
3aKOHOMEPHOCTH [IpakTuueckoe u obmenayunoe | 07.11.15 1
MPOTEKAHUS 3HauUEHUE 3aKOHOB TEPMOJUHAMHUKU H
XUMHUYECKHX KMHETUKH
nporieccoB (pasaen 3)
PactBoper u npyrue | [Ipaktrueckoe ucnonb3oBaHue siBaeHui | 5.12.15 1
JMCTIEPCHBIE CUCTEMBI | TUAPONIN3a,  KOAryJsluHu, copOIuwu,
(pazgen 4) MUIIEIII000pa30BaHusl, KOJUIUTATUBHBIX
CBOICTB pacTBOPOB
DNEeKTPOXUMHUYECKUE | XUMHYECCKHE HWCTOYHHUKHU toka. | 30.12.15 1
cucteMbl U mpoiiecchl | [Ipumenenue AIIEKTPOIIN3A,
(pazgen 5) CoBpeMeHHBIE METOABI  OOpBOBI ¢
KOppO3uen
N30panHble BOMPOCH | XUMHS METAUIOB, XUMHUS HEMETAILIOB, 1.09.15 5
XUMUH (pa3zaen 6) JJIEMEHThl ~ OpPraHUYecKOW  XUMHH,
OpraHUYEeCKHE MTOJTMMEPHBIS 30.12.15
MaTepuabl.
Hroro 9 yac.

Ili1an-rpauK BBINOJTHEHHUS CAMOCTOATEJIbHOM PA00THI M0 3aKPENJICHUIO U
YCBOCHHIO JICKIIUOHHOI'0 Kypca

IIpumepHbie
Bun camoctosTensHOM paboThI HOPMBI BpEMEHHU DopmMa KOHTPOJISt
Ha BBIIOJIHEHHE

No Hata/cpoku
n/m BBIITOJHEHHS




3aernneHHe 1 U3YUCHUC TCOPETUYICCKOIO

MaTepuaia
pazzena 1
IToaroroska k 13 Ne 1, 2 Omnpoc, KP Nel

1 | 30.08-26.09 IMoaroroeka x JIP Ne 1, 2 1 yac. IpoBepKa OTUETA 110
Pa6ota Hag oryerom mo JIP Ne 1, 2 JIP, U3 Nel

NA3 Ne 1, KP Ne 1

3aerHJ'IeHI/Ie 1 U3YUYCHUC TCOPETUICCKOIO

Marepuaia
pasnena 2 Ompoc, KP Ne2.3

2 26.09-10.10 IToaroroBka k I13 Ne 3 1 gac. [IpoBepka 0T4ETOB MO
TToaroroska k JIP Ne 3 JIP, UJ13 Ne2,3

Pa6ora Hazx oruerom o JIP Ne 3
M3 Ne2 3, KPNe2 3

3aernneHHe 1 U3YUYCHUEC TCOPETUYCCKOIO

Marepuaa
pazzaena 3 .
Tloaroroska k 113 Ne 4,5 Onpoc, KP Ne 4,5

3 10.10-7.11 Ioxroroska k JIP Ne 4.5 3 yac. [IpoBepka O0T4ETOB MO
Pa6ora Hag otuetom mo JIP Ne 4,5 JIP, W13 Ned, 5
N3 Ne 4,5, KP Ne 4,5
3aKpernieHre U U3y4eHne TEOPETUUECKOTO
MaTepuana Omnpoc, KP Ne 6, 7
paznena 4 [TpoBepka OTUETOB MO
Ioaroroska k I13 Ne 6, 7 JIP, /13 Ne6
ITonroroska k JIP Ne 6, 7

4 7.11-5.12 Pabora Hax oryeTom o JIP Ne 6, 7 1 gac.
M3 Ne 6, KP 6, 7
3aKperieHue U U3y4eHrne TeOPETUIECKOTO
MaTepuana
pa3zena 5 o
TToaroroBska k II3 Ne 8, 9 Onpoc, KP Ne 8

5 5.12-2.01 Mororoska k JIP Ne 8. 9 3 yac. [TpoBepka oT4eTOB MO

- i JIP, VI3 Ne7, 8

Pa6ota Hag otyerom mo JIP Ne 8, 9
NA3 Ne 7,8, KP8

Hroro: 9 yac.

CamocrosiTenbHass paboTa MO OCBOEHHIO TEOPETUYECKOTO MaTepuaia B
pamMKax TeM U Ipo0JieM, OCBEIIAEMbIX B MPOIECCE YTCHUS JIEKIINI, OPraHu3yeTcs B
CIIeNYIONMX HampaBlieHuax: 1) paboTa ¢ KOHCIEKTaMH JICKIUH; 2) MOATOTOBKA K
MPAKTUYECKUM U JabopaTOpHBIM 3aHATHAM; 3) BeimonHenue UJI3; 4) monroroBka
K KOHTPOJbHBIM paboTaM; 5) MOATOTOBKA K MPOMEKYTOUHOMY TE€CTUPOBAHUIO; 6)
MOATOTOBKA K 3a4eTy.

3aKperieHue W HU3YYeHHE TEOpPETUYECKOTO Marepuaja IO KOHCIEKTaM
JEKIUIA U PEKOMEHIYyEeMOMl JuTepaType HPOBOJIUTCS CTYACHTAMU PETYJSIPHO B
TEYEHUE CEMECTpPa M KOHTPOJIUPYETCS MPHU MOIYUYECHHUH JIOMyCKa K Ja0OpaTOpHBIM
3aHIATHSIM, a TaKKe B XOJ€ MPAaKTHIEeCKUX 3aHATHN. Ha peanmuzamnuio 3T1oii popmser
CaMOCTOSATEIHLHOM pabOTHI IpeaycMaTpruBaeTcs 9 4acos.




Ha BbeimonHeHne 8 WMHIMBUYyalbHBIX IOMAIIHUX 33JaHUN OTBOJAUTCS 32
yaca. KoHTposnbHBbIE pabOThl BBINOJIHSAIOTCA B XOAE€ NPAKTHUYECKUX 3aHATHUH.
CamocrosiTenbHast paboTa CTYJEHTOB BKJIIOYAET TaK)K€ MOJATOTOBKY U MPOBEJICHUE
MIPOMEKYTOYHOT0 TeCTUpOBaHUs. Ha MOAroToBKy K MPOMEKYTOUYHOMY KOHTPOJIIO
3HaHMM y4yeOHOM mporpammoil mnpegycmorpeHo 4 uaca. CamMOTeCTUpOBaHHE
(peneTuMoOHHOE TECTHUPOBAHME) MPOBOJAUTCA C LEJbI0 3aKpEIJICHUS 3HAHUM
CTYJIEHTOB B MPOLECCE CAaMOCTOSATEIbHOM pabOThl, a TaKkKe JJI1 UX CAMOOIICHKU B
CEMECTpE U Iepesl IPOMEXKYTOUHOU aTTeCTaled 110 XUMUHU

IIpumepHoe conep:xanue metoandecknx marepuason 1 CPC

Cooepirrcanue uHOUBUOYATLHBIX OOMAUIHUX 3A0AHUT
N3 Ne 1. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1. Pacuersl mo QopMynaM XUMHUYECKHX COCIWHECHHH M IO YpPaBHEHUSIM
XUMHYECKHUX PEAKIIUI.

2. PacueTnl Ha ocHOBe 3ak0HOB AMY.

N3 Ne 2. Crpoenue aroma
1. CoctaBieHue 31eKTPOHHBIX (OPMYJT AaTOMOB, HOHOB.
2. XapakTepucThKa CBOMCTB DJIEMEHTOB U HMX BaAXHEUIIMX COCAMHEHUW Ha

OCHOBAHUU AJIEKTPOHHBIX (POPMYJI U TTOJIOKECHHS DJIEMEHTOB B MEPUOIUICCKON TaOIHUIIL.

N3 Ne 3. Xumuueckas CBs3b

1. Tunel XMMHYECKOH CBS3H.

2. OmnpenelieHHe  BaXXHEWIIMX  CBOMCTB  COCJWHEHHM HAa  OCHOBE
MPEJCTABICHUN O XapaKTepe CUJI B3aUMOACHCTBUS MEXY YaCTUIIAMHU.

N3 Ne 4. TepmoauHamMuKa

1. Pacuetsl sHepreTuyeckux 3 (HEeKTOB XUMHUUECKUX U (PU3UKO-XUMUYECKUX
IPOLIECCOB.

2. Pacuer cBoOomHoO#t oaHeprum [mbOca. Ormpenenenne UHTEpBaia
YCTOMYMBOCTH COCTUHECHUN.

N3 Ne 5. Xumnueckasi KHHETUKA U PaBHOBECHE

1. PacueTpl KMHETMUYECKHX MapamMeTpOB C HMCIOJIb30BAHMEM YpPaBHEHUU U
3aKOHOB XMMUYECKOW KHHETHKHU, BHIBOJIbI HA OCHOBE MTPOBEAEHHBIX PACUETOB.

2. PacueTsl paBHOBECHBIX XapaKTEPUCTHK, OMpPEACICHUE CMEIICHUS
PaBHOBECHSI.

N3 Ne 6. KomnnratuBHble CBOMCTBAa paCTBOPOB

1. CrocoObl BEIpaKEHUSI COCTaBa pacTBOPOB.
2. Pacuetsl o 3akonam Payns u Bant-I'odda.
M3 Ne 7. PaBHOBecusi B pacTBOpax AJIEKTPOJIIUTOB

1. Pacuer paBHOBECHBIX KOHIEHTpALM B PacTBOpaxX JJIEKTPOJIUTOB M UX
BaXKHEUIINX nokazarenen (pH, pacTBopuMOCTH U T.1.).

2. CocraBieHHe HOHOOOMEHHBIX PEaKITUH.

N3 Ne 8. DnekTtpoxumus



1. Pacduer paBHOBECHBIX MOTEHIIMATIOB 3JIEKTPOJOB PA3IMYHOIO THUIA U
ompeJieNIeHUE HAPABJICHUS U ITyOUHBI TPOTEKAHUSI PEIOKC-TIPOIIECCOB.

2. CocTaBieHHE CXEM U YPaBHEHUM JJIEKTPOJHBIX PEAKIUN B XUMUUECKUX
HMCTOYHUKAX TOKa, IpoIleccax JIEKTPOJIn3a, KOPPO3UOHHBIX MUKpOTraibBaHOIApax.
Pacuer O./[.C. raapBaHHMYECKON IICMM, KOJWYECTBA BEIISCTB, BbIJICIUBIIMXCS
(pacTBOPUBIIUXCS) HA JIEKTPOJIAX C YUETOM BBIXOJIA MO TOKY.

3aoanun 011 nOO20MOBKU K NPAKMUYECKUM 3AHAMUAM

3adaHue Ha dom k npakmuyeckomy 3aHsmuro Ne 1

[ToBTOpHUTH OCHOBHBIC TIOHATHS M 3aKOHBI IIIKOJBLHOTO Kypca XUMHH. J[aBaTh
UM OIpEJACICHUS M HCIOJb30BaTh B CTECXHOMETPUYECKHX pacyeTax. Y JICIUTh
BHUMaHHE JICMEHTAPHOW XMMHUYECKON rpaMOTHOCTH.

3adaHue Ha dom K npakmuyeckomy 3aHsamuio N2 2

[IpocmoTpeTrs MaTepuan JEKIHUH, YYeOHUKA U TOJATOTOBUTHCS K CEMHUHApY-
obOcyxnenuro 3akoHOB AMY. Mcnonb3oBaTh 3TH 3aKOHBI ISl KQYECTBEHHOTO U
KOJIMYECTBEHHOT' O OMUCAHUA BEUIECTB U XUMUYECKUX MPOLIECCOB.

3adaHue Ha dom K npakmuyeckoMmy 3aHsmuroNe3

[TpocMoTpeTh MaTepual JISKIMH, YIeOHHKA ¥ TIOJTOTOBUTHCS K 00CYKICHHUIO
YpOBHEW OpraHu3alliy BEIIECTBA, MPHUPOJBI XUMUYECKOW CBS3U B COCTUHCHHSIX,
MPOTHO3WPOBAHUIO UX XUMUYECKUX, (PU3HMUECKUX U (DYHKIIMOHATLHBIX CBOMCTB.

3adaHue Ha domM kK npakmuyeckomy 3aHsamuro N2 4
[IpocMoTpersr  Marepuan  JEKIUH, y4eOHHMKA, YSACHUTh  CYIIHOCTh
TEPMOJUHAMUYECKOTO MOIX0/1a K ONMHUCAHUI0 XUMHUYECKHX CUCTEM.

3adaHue Ha dom kK npakmuueckomy 3aHssmutio Ne5

[ToATOTOBUTBCS K PEIICHUIO pacyeTHhIX 3a7ad Ha OCHOBE 3aKOHOB
XAMHYECKOW KHHETUKA W paBHOBecHs. [[oHMMATh CMBICI ITHX 3aKOHOB, YMETh
JIeNIaTh BBIBOJIBI HA OCHOBE PACYETHBIX JaHHBIX.

3adaHue Ha doM K npakmuuyeckomy 3aHsamur N26

[IpocMoTpeTs MaTepuan JEKIHUH, y4eOHWKA W TOJITOTOBUTHCA K PEIICHUIO
MPAKTUYECKUX 3a/lad Ha OCHOBE KPHOCKOIMHUYECKOTO0, HS0YIUTMOCKOMUYECKOTO
OCMOMETPUYECKOTO METO/IA.

3adaHue Ha dom kK npakmuueckomy 3aHsamuro Ne 7

VYSACHUTBH CYIITHOCTh TOMOTEHHBIX U T€TEPOTCHHBIX PABHOBECHBIX COCTOSIHUIA B
BOJHBIX PACTBOPAX DJIEKTPOJIUTOB, MX KOJMYECTBEHHOE ommcanue. Haydutbes
MPEICKa3bIBATh PE3YIbTAT MOHOOOMEHHBIX PEAKITHIA.

3adaHue Ha doM kK npakmuueckomy 3aHssmutro Ne8

[To matepuanam JeKkiuu, ydeOHUKA ¥ Y4€OHOTO MOCOOUS 3aKPETUTh HABBIKU
COCTaBIICHUS YPAaBHEHHM, CXEM OJJICKTPOJHBIX PpEaKIMi, MOATOTOBUTHCS K
PEIICHUIO TPAKTHYECCKUX 33/1a49 B AJICKTPOXUMUIECKUX CHUCTEMaX.



3adaHue Ha doM K npakmuyeckomy 3aHsmur N29

[lo wmartepuanaM ydyeOHMKA M CaMOCTOSITEIBHO COCTABJIEHHOI'O KOHCIIEKTa
MOATOTOBUTHCS K KOJIJIEKTUBHOMY OOCYXJEHHUIO OCHOBHBIX (DM3UKO-XMUMUYECKHUX
CBOMCTB pacHpOCTPAHEHHBIX BBICOKOMOJEKYJISPHBIX COCAMHEHUM, crocofax ux
HCCIIEIOBAHUS.

Ilpumepnuvie 3a0anusn 011 nOO20MOGKU K 1aOOPAMOPHLIM 3AHAMUAM

JladopaTopHasi padora Ne 3. OnpeneneHue TeoBoro 3pdekra peakuu

1. 3anumure TEPMOXMMHUYECKUE YpaBHEHUS CICAYIOIIMX  peakuuil u
IOpOLIECCOB: a) B3aMMOJACHCTBUSL Ta3000pa3HbIX BOJOpPOAA U  KHUCIOpOJa C
oOpa3zoBaHueM razoo0Opa3Hoi Bojbl; 0) ucnapeHus Bojabl. OxapakTepuzyiTe THUM
CHUCTEMBI U TMPOIIecca B KaXKJIOM CJIy4dae ¢ TOUKH 3PEHUS TEPMOIUHAMUKH.

2. PaccumuTaiiTe KOMMYECTBO TEIUIOTHI, KOTOPOE BBIACIHUTCS MPHU CTOPAHUU B
u30bITKE KHMclopoaa 1 M®  cMecH, cocTosmieil M3 paBHBIX OOBEMOB METaHA,
BOJIOPOJIa, OKCHJA YrjiepoJa W aproHa, mojaras, 4yTo BOJa TOJydaeTcs B BHUJEC
napa.

3. Bpumcnure SHTANBNWIO O00pa30BaHUs alEeTUJICHA, ©CIU DHTAIbIUs
cropanus ero ( AH®op208(C2H2) = —1299,6 xJ[x/MOMb.

4. Tlpm wnentpanuzauuu 0,5 monbs KOH consiHOW KHCIOTON BBIIEIUIIOCH
27, 95 x/Ix Ternotel. PaccunTaiiTe, CKOJIBKO MOJIEH BOABI 00Pa30BAIOCH MPU 3TOM
U TEIUIOTY PEAKIIMU HEUTpaIu3aluu.

5. Ilo m3BecTHBIM 3HAYEHUSIM TEILJIOT CropaHus rpaduTa U anMasa (paBHBIX
396,3 xJx/monb u 398,197 kJ[>k/MOJIb, COOTBETCTBEHHO) PACCUUTANUTE TEIJIOBOM
s dexT nepexona anmasa B rpadut. Kakas uz Mogudukaiuii yriepoaa saBisercs
HauboJee yCTONUMBOM MPU CTAaHAAPTHBIX YCIOBHIX?

JladopaTopnas padora Ne 4. CkopoCTh XUMHUYECKON peaKIuu

1. Yemy paBHa cpeliHss CKOPOCTh XUMUUECKON PEAKIINU:
2NO + Oz = 2NOy(p),
ectu HavyanbHas koHreHTparus NO cocraBmsma 0.50 momb/m, a yepes 15 ¢
npopearupoBaio 90 % NO?

2. KakoB ¢dusmueckuii CMBICIT KOHCTaHTBI CKopocTH peakiuu? Kakue
(dakTopbl BIUSAIOT HA KOHCTAHTY CKOpocTH peaknuu? Kak Biauser mpupoaa
pearupymlommx BEIIeCTB HAa CKOPOCTh XMMHUYeCcKUX peakiui? Ilpuegute
MIPUMEPBHI.

3. TloueMy Temmeparypa BIHSE€T Ha CKOPOCTb XUMHUYECKHX PEAKIUN?
MoskeT 1 TeMIiepaTypHbIi KOd()PUITMEHT CKOPOCTH XUMHUUYECKONW PEaAKINH OBIThH
OTPUIATEIIBHBIM ?

4. BeiBeguTe 3aBUCMMOCTb KOHCTaHTBI CKOPOCTM OT TEMIEPATypbl B
anammtuaeckoi popme Ig k =1 (T).

5. Uto Ha3pIBaeTCs HHeprueid akTtuBanuu? B Kakux eIuHUIIAX OHa
BbIpakaeTcsi? Kakast U3 ABYX peakiuil mpoTeKaeT ¢ 00JbIlIel CKOPOCThIO?



CO + H20 = CO; + H; (3ueprus aktuanuu 98 k/[>/Momb) (1)
2H1 = Hy + I (3Heprus aktuBaruu 186,4 kJ[>x/Mob) 2)

Cooeporcanue ayoumopHnvlx KOHMPOJIbHLIX PAOOM

KonTpoabnast pabora Ne 1. ATOMHO-MOJIEKYJISIPHOE YUCHUE
1.Pacuersi mo ¢dopmynaM XUMHUYECKMX COCIMHEHUHW W MO YypaBHEHUSIM
XMMUYECKUX PEAKIUM.
2.Pacuetsl Ha ocHOBE 3akOHOB AMY.
KonTpoabnas padora Ne 2. CtpoeHue atoma
1.0OcHOBHBIEC TONOXKEHHSI KBAaHTOBOM MexaHWKU. COCTaBJICHHE SJIEKTPOHHBIX
dbopmyJs1 aTOMOB, HOHOB.
2.XapakTepuCTUKa CBOMCTB AJIEMEHTOB M HX BaXHEWUIIHUX COCAMHEHUM Ha
OCHOBAHUU JJIEKTPOHHBIX (POPMYT U TOJIOKEHHUS DJIEMEHTOB B MEPHUOIUYECKOM
TabIuIe.
Konrpoabsnast padora Ne 3. Xumuyeckas cBA3b
1. Tunel XMMUYECKON CBSI3H.
2.0mpeneneHne BaXHEUIIUX CBOWCTB COCIMHEHUN HAa OCHOBE MPEICTABICHUMN
0 XapakKTepe CUJI B3aUMOJCUCTBUSI MEXK/1y YaCTHUIIAMM.
Konrposabnast padora Ne 4. TepMoaguHaMUUECKUE PacyeThl

1.PacueTsl sHepreTrueckux 3(PQPEeKToB XUMHUYECKUX U (PUIUKO-XUMHUYECKHUX
IPOLIECCOB.
2.Pacuer  cBoOomHoii  sHepruum  I['mbOca. OmnpeneneHue  WHTEpBaja
YCTOMYUBOCTH COEIVHEHUMN.
KonTpoabnasi pabora Ne 5. XuMmudeckasi KHHETUKA U paBHOBECHUE

1.PacueThl KHMHETMYECKHUX IapaMETPOB C MCIOJIb30BAHUEM YypaBHEHUH U
3aKOHOB XUMUYECKON KUHETHUKH, BBIBOJIBI HA OCHOBE MTPOBEICHHBIX PACUETOB.
2.PacueTsl  paBHOBECHBIX  XapaKTEPUCTUK,  OMpeAeNieHne  CMEIIEHUs
paBHOBECHS.
KonTpoabnas pabora Ne 6. KosuiuratuHble CBONCTBA pacTBOPOB

1.Crioco6bl BhIpaKeHHUs COCTaBa PaCTBOPOB.
2.Pacuetsr mo 3akonam Payns u Bant-I'odda B pacTBOopax 371eKTpOIHUTOB U
HEBJIEKTPOJIUTOB.
KontpoabHas padora Ne 7. PaBHoBecus B pacTBOpax 3JIEKTPOIUTOB

1.Pacdyer paBHOBECHBIX KOHIIEHTpAIMd B pacTBOpax JJIEKTPOJIUTOB M HUX
BaXKHEUIINX noka3arenen (pH, pacTBOpuMOCTH U T.1.).

2.0TpakeHHE CYIIHOCTH HWOHOOOMEHHBIX pPEaKIUid B MOJICKYJSPHBIX U
HMOHHO-MOJICKYJISIPHBIX YPABHEHUSIX.

KontpoabHas padora Ne 8. Dnektpoxumus

1.Pacdyer paBHOBECHBIX MOTEHUUAIOB 3JIEKTPOJIOB PA3JIUYHOTO THUIMA U
OTIpEJICIICHHIE HAMPABICHUS U TITyOWHBI TPOTEKAHUS PEIOKC-TIPOIIECCOB.



2.CocTaBjeHUE CXEM M YpPaBHEHUH SJIEKTPOJHBIX PEAKIUNA B XUMHUUYECKHUX
HMCTOYHUKAX TOKa, IpoIleccax JIEKTPOJInN3a, KOPPO3UOHHBIX MUKpOTraibBaHOIapax.
Pacuer O./[.C. ragpBaHMYECKON II€MH, KOJHUYECTBA BEIIECCTB, BbIJACIUBIINXCS
(pacTBOPUBIIUXCS) HA AJEKTPOJIaX C YUETOM BBIXOJIA MO TOKY.

TpeOoBaHus K npeACTABJICHUIO U 0(pOPMIICHUIO Pe3y/IbTATOB
CaMOCTOAATEIbHOM PadoThI

NuauBuayaibHble JOMalllHUE 3aJaHMA  3aKJIIOYAKOTC B PEUICHUU
CUCTEMBl CHENUAJIBbHO COCTABJIEHHBIX MHOTOBAapHMAHTHBIX 3aJad II0 BCEM
u3y4yaeMbIM pazzesiaMm Kypca. CTyIeHT MOJydaeT BCE 3aJaHMsl COTJIaCHO CBOEMY
BapuMaHTy B Hauane cemecTtpa. /[l BbIMOAHEHUS paboOThl HEOOXOIUMO
NOJIb30BAThCSl METOAMYECKUMH YKa3aHUSIMH JJII CaMOCTOSATEIbHOU padOThl 1O
Kypcy “XuMusa’, 1 peKOMEHJOBAHHBIM K M3YUYEHUIO y4eOHbIM Mocobuem “3anauu
U ynpaxHeHus mno o6Omeid xumun”’ aprop [nmuka H.JI..  BeimonHeHHble B
ornenpbHOU TeTpanun MJI3 coaroTcs M 3alMIIAlOTCA KaXKIbIM CTYJIEHTOM B Yachl
7a00paTOPHBIX 3aHATUM.

OTtueTsl N0 1a00paTOPHBIM PadoTaM BKIIIOYAIOT: HA3BaHUE J1a00paTOPHOU
paboThI, 11eJ1b, KpaTKHE TEOPETHUECKUE CBECHUS, MPAKTUYECKYIO YacTh (Ha3BaHUs
OTBITOB, TAONMIIBI U TP.), BBIBOJABI MO KaXJIOMY OINBITY, a TaKKe OTBETHl Ha
KOHTPOJIbHBIE BOMPOChl. OPopMIIsieTcss OTUET Ha CIeMANBbHBIX OJaHKax, 00pasiibl
KOTOPBIX ITOMEIICHBI B METOAUYECKUX YyKa3zaHUAX. TeopeTudeckas 4acTb OT4eTa
3aIlOJIHAETCS JOMa, MpaKkTU4ecKasi 4acTb 0(hopMIIsieTCsl BO BpeMsl 3aHATHUS. 3alluTa
n1abopaTopHO pabOTHI MPOBOJUTCS ABTOMATUUYECKH 10 PE3YJIbTaTaM BBIIIOJHEHUS
TECTOBBIX 33JJaHUI WM MUCbMEHHBIX KOHTPOJIbHBIX PaboT.

Oobpaszuvt omuemos no 1a6OpamopHsLIM padoomam
OTYET I10 JJABOPATOPHOM PABOTE Ne 3

ONPEJAEJIEHUE TEIIJIOBOI'O D®®EKTA PEAKIIUN
[lenp pabOTHI: OCBOMTH METOJIMKY OSKCIEPUMEHTAIBHOTO OIPEICICHHS
TETUIOBOTrO 3(QeKTa peakuu HEUTpaTu3alud CUJIBHOW KHCIOTHI CHIIBHBIM
OCHOBaHHUEM.
KPATKHUE TEOPETUYECKUE OCHOBBI PABOThI
TemnoBbM 3¢ (HEKTOM XUMUYECKON PEAKIIUU HA3hIBACTCS

O6o3HaueHME: CIMHUIIBI U3MEPECHUS
3akoH ['ecca

0
AHo6p.298



CnenctBue u3 3akoHa I'ecca:

XuMuyeckas peakius Bo3MoxkHa, eciu 11 Hee AG yp <0
B3aumocssi3p TepmoaunHamuyeckux QyHkuuit AG . = ,

rae AGy.p.- U3MEpSETCS B

AHx,, - U3MEpSETCS B

ASy p.- U3MepsieTcs B

T -

Hccnenyemas cucrema: KUCoTa ; OCHOBaHUE

Hccnenyemas peakiysi B MOJIEKYJISIPHOM BHJIE

NonHoe ypaBHEHNE

3akoH ['ecca jis uccienyemoil peakiuu

Tabmuna
TeopeTndeckuii pacueT U3MEHEHHS SHTAJIBIIMHA U SHTPOITUU CUCTEMBI

[TapameTpbl Hcxoanbie BemecTBa [TpoayKThl peakuuu

AH 6. (B)*, xJI5x/MOMIB

v(B)

V(B)'AH006D.(B)

T v(B)*aH%s,.(B)

AHy ., kJIx

S%B), Jxx/(monb-K)

v(8)*S%(B)

T v()* S%B)

ASx ., JIx/K

“) - BelecTBO, y4acTBYIOLIEE B PEAKIHHU
CraHgapTHBIE TEPMOJUHAMUYECKUE BEIMYMHBI IPUBEICHBI B TIPUIIOKCHHH.
Pacuer suepruu ['n66ca:

BriBo:

OKCIIEPUMEHTAJIBHAA YACTD



Tabnuua Pe3ynpTaThl SKCIIEPUMEHTOB U PaCYETOB

H3mepennnie u aCYCTHBIC Enunnna
p p O0o03HaueHust
BEJINYNHEI U3MEPEHUS

3HayeHus

O0BEM KHUCITOTHI

O0BeM 1Ienoumn

KonneHTpaimsi KucioTsl

KonueHrpanus menouu

HavanpHas temneparypa

Koneunas temneparypa

Y nenpHas TEINIOEMKOCTEH BOIBI

KonuuectBo oOpasoBaBIICHCs
BOJIBI

Temnosoii 3¢ dexT (onbITH.)

*%*
N3meneHnue sHTAIBINY (OTIBITH)

N3menenue sHTAIBIUY (PACUETH)

*) Tennooii abdexr pacCcUUThIBaETCS o YPaBHEHUIO:
Q=(my1+my) CAT+ WAT, rme Mi @ My — Macchl KHCIOTHI U IIEIOYH
(p = 1r/cm®); C — ynenbHas TEMIOEMKOCTh pPa30aBICHHOIO BOJHOIO PacTBOPA
(Bombr) 4,184 JIx/r'K; AT — wusmenenue temmneparypbl, W — mocrosiHHas
kanmopumetpa (140,6 Ix/K).

Q1072

**) U3menenme sHTambmumu: AH_ .. = — kJ/>x/Monb, tme Q -

TerI0BOM 3G (PeKT (OMBITHBIN); V - KOJIUYECTBO 00Pa30BABIICICS BOIBI.
BelauciieHrne OTHOCUTEIHLHOM IMOTpCUIHOCTHU OIIbITA, %I
. 0 .
B (.&H - &HOHBIT.)

a 1009%

AH?
[TorpemHocTs omnbiTa
BriBox:

KpuTepuu oleHKH BBINOJHEHUSI CAMOCTOATEIbHOM PadoThI

Ouyenusanue M3 u ayoumophvix KOHMPOIbHLIX pabdom TIPOBOIUTCS IIO0
KPUTEPHUSIM:
ITonHoTa M KaueCcTBO BHINOJHECHHBIX 3a/IaHUM;
YMeHue 1aBaTh TEOPETHICCKOES 00OCHOBAHUE MTOTYUYCHHOTO Pe3yJIbTaTa;




Oyenusanue 8vInoOIHeHUs 1AOOPAMOPHOU pabomsl U O0POPMIEHUs Omyema

MPOBOJUTCS 110 KPUTEPUSIM:

[ToaroToBka K 3aHATHSIM, BKIIOYAIOIIAS OTBETHl HA KOHTPOJIBHBIE BOIIPOCHI U
oopMIIeHHE TEOPETUUECKOMN YacTH OTUeTA.

YMeHue npaBuiIbHO CHOPMYIHPOBATH TUIIOTE3Y IKCIIEPUMEHTA.

YMeHue TpPOBOJUTh HECHOXKHBIA XWMHUYECKUH OJKCIIEPUMEHT Ha OCHOBE
METOJMYECKUX YKa3aHUM K Ja00paTOpHBIM paboTaM.

YMmenue nenath HAOMIOACHUS, 000OIICHUS, BEIBOIEL.

VYMmenue rpaMOTHO opOpMIISITH AKCIIEPUMEHTAIIbHBIC JIaHHBIC.
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BBICIIETO 00pa30BaHUs
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HacnopT OLECHOYHBIX CPEACTB M0 TUCHUIIJINHE «XumMus»

Kona n popmynuposka
KOMIIeTeHIIUH

Irtansl GOPMHPOBAHHUA KOMIIETCHIUH

YMCHHEM HUCIIOJIB30BATh
OCHOBHBIC 3aKOHBI

3Haer

-CUCTEMY XUMUYECKOU HAYKH, €€ SA3BIK;
-CYIIHOCTh XUMHWYECKUX SIBJICHUU U IIPOLIECCOB;
-pOJb ¥ MECTO XHUMHUH B (HOPMHPOBAHUH
MaTepUAIMCTUYECKOTO MUPOBO33PEHMS;

C€CTCCTBCHHOHAYYHBIX
JUCIHUIIJINH B
npodeccuoHaIbHON
JeITEIbHOCTH,
MPUMEHATH METOABI
MaTEMAaTH4YECKOI'O
aHanM3a u

Ymeer

-IIPUMEHSTh TOHATUWHO-KaTErOpUaIbHbIN anmnapaT XuMuu
B ONKMCAHUU HAYYHOW KapTUHBI MUPA;

-IIPUMEHSTh XUMUYECKUE 3HAHUS B ONTMCAHUM PUPOJHBIX
SIBJIEHUW U TEXHOJIOTUYECKUX MPOIIECCOB;

-OLIEHUBATh POJIb JOCTUKEHU XUMUYECKON HAYKHU B
(hopMHUPOBAHUYU HAYYHOHN KapTUHBI MUPA;

MOICTUPOBAHH,
TEOPETHIECKOTO 1
9KCTIIEPHMEHTATLHOTO
uccinemoanns (OITK-1)

Bnaneer

-HEOOXOIUMBIM 00BEMOM TEPMUHOB, CBEACHHIA O
XUMUYECKUX SBJICHUSIX U MPoIieccax I UX aJeKBaTHOTO
OTIHCAHUS;
-HaBBIKAMU MTPAKTUYIECKOTO TPUMECHECHHS
(hyHIaMEHTATbHBIX XUMHUYECKUX 3HAHUIA B OTMIMCAHUHU
Hay4YHOU KapTUHBI MUPA;
-HaBBIKAMU MIPEACTABIICHUS POJIA U MECTA XUMHUH B
LIEJIOCTHOM CUCTEME 3HAaHUM O MUPE.

Ne OueHoOYHbIE CPeCTBA —
HaMMEHOBaHMe
Konrposmpyembie Koabl u 5Tanbl popMupoBanus
n | pasaeibl/ TeMbl KoMIeTeHImii TeKy il TPOMEIKYTOY
[ | aucummInHbI KOHTPO.Ib Hast
- aTrTecTanus
PA3JIEJI 1. Beenenue B ITpoBepka
Kypc XUMUH. ATOMHO- 3HaeT: TOTOBHOCTH K
MOJIEKYJIIPHOE YUeHHE Ha yMeHMeM -CHUCTEMY XUMHYECKOH MPaKTUYECKUM
COBPEMEHHOM JTalle. JcHonb3opats | HAYKH, €€ SI3BIK; saasTusM NeNe | KonTponbHbIE
Tema 1.1. Tlpenqmer OCHOBHEIE -CYIIHOCTh XUMHUeckux | 1—8. paboTsr NoNe 1
U3YYCHUS XUMUU. ATOMHO- | sop o SBJIEHUH U IIPOLIECCOB; Cobecemosanne | — 8 (TIP -2)
MOJIEKYJIIpHAs TEOpus, ee ecTecTBeHHOH | ~POIb M MECTO XHMHH B (YO-1). Teopetudecku
TNPAKTHYECKOE NPUIOKEHUE. | gyypprx (dopMupoBaHUH O0cyxneHne € BOIIPOCHI
PA3JIEJT 2. uCHHHE B | MATEPHATHCTHIECKOTO BaYKHBIX NeNel —12.
CTpyKTypHBIE YPOBHH npogeccuona | MUPOBO33PEHHSL; BOITPOCOB,
OpTaHU3aIIH BEIIeCTBA. JIBHOM muckyceus (YO-
KBaHTOBO-MeXaHHYECKHI JeSTETbHOCTH, 4)
MOJX0[ K OIMCAHUIO IIPUMEHSTH VYwmeer: 5
CTPOCHHS BELIECTBA. -IPUMEHSTh TOHATUITHO-
TepMa 2.1 .ATglMHLHZ YpOBEHB o KaIT)eropHanLHHﬁ lposepka
OpraHU3al{ BEIIeCTRa. NS anmapar XUMHH B FOTOBHOCTH K
Iepuomuunocts. Tema 2.2. oro ananad OTIMCAHUH Hay9IHOH TIPAKTHHCCIM
VpOBHH oprau3aIH MOJCIMPOBaH KADTHHB MUpA: sanaTtusm NeNe | KoHTponbHbie
BeecTBa. Knaccuduxanus o -TIPAMEHSTh XUMUYIECKHE 1-8 padotst NoNe 1
BEIIIECTB 0 THITY E(e)olf eHHecko 3HAHHUS B ONIMCAHUH CoGecenosarme | — 8 (TP -2)
XMMHUYECKOH CBS3M. skcrnepuMenTa | TPAPOAHBIX ABIEHUA U (VO-1). Teopernieckn
PA3EJ 3. P TEXHOJIOTHYECKUX Obeyxnermue ¢ BOTIPOCHI
3aKOHOMEPHOCTH e MIPOLIECCOB; BIKIBIX NeNel —36.
1 | mpoTexaHUS XUMHYECKUX ?8%1162;[10)13 A -OLICHHBATh POJIb BOTPOCOS,
- " muckyccus (YO-
MIPOLIECCOB. JOCTVKCHUH 2)
Tema 3.1. Xumnueckas XUMUYECKOW HAYKH B
TepMoauHaMuka. Tema 3.2. (hopMHpOBaHNH Hay9IHON
XuMH4ecKasi KHHETHKA U KapTHHBI MHUPAa;




pasHOoBecue. PA3JIEJI 4.
PactBops! u npyrue
JIACIICPCHEIC CUCTEMBL
Tema 4.1.00mme cBoticTa
pactBopoB. Kommratiusabie
CBOIICTBA.

Tema 4.2. PacTBOpHI
3JIEKTPOIUTOB. PaBHOBECHS
B PacTBOpax IEKTPOJIUTOB.
PA3JIEJI 5.
DIIEKTPOXUMHUYECKHE
CHUCTEMBI U TIPOIIECCHI.
Tema 5.1.Teopetnueckue
OCHOBBI JJICKTPOXUMHUH.

Bnaneer:
-HEOOXOTUMBIM
00bEMOM TEpPMHUHOB,
CBEJICHUI 0 XUMHYECKUX
SIBIICHUSIX | TIPOIIeccax
JUTSL BX aJICKBATHOT'O
OIHCaHWS,;

-HaBBIKAMHU
MPAKTHICCKOTO
MIPUMEHEHHUS
(hyHIaMCHTATBHBIX
XUMUYECKUX 3HAHUH B
ONMCAHNH HAYIHOH
KapTHHBI MHPa,
-HaBBIKAMHU
MPEICTABICHUS POJIH U
MecTa XMMHH B
LIETIOCTHOM cucTeme
3HaHUI 0 MHpeE.

CobecenoBanue
(YVO-1).
OO6cyxeHue,
aHaju3
y4eOHOTO
MaTepuaa
MPAaKTHYECKUX
3ausgThi Ne 1-8.
I'pynmosas
muckyccus (YO-
4).

€

Teopetnyecku
BOITPOCHI
NeNel — 36.
N3 NeNe 1-8

IlIkaa oneHUBaHUSA YPOBHSA C(POPMUPOBAHHOCTH KOMIIETEHUMH 110
AUCHUILINHE «XHUMHUSA»

Koa n JTansl pOpMHUPOBAHUS Kpurepun IToxka3zarenu Baj
dhopmyaupoBka KOMIICTCHIUH bl
KOMIICTCHIUH
OIIK-1 -CUCTEMY 3HaHue: CrocoOHOCTh OTINYATh 45-64
YMEHHUEM XUMUYECKOU -IIPOSIBIICHUI XUMUYECKHEe U (PU3UKO-
HCII0JIb30BATh HayKH, €€ SI3bIK; XUMHUYECKOH (HOpMBI XMMHUYECKHE SIBJICHUS U
OCHOBHBIE 3aKOHBI -CYILHOCTb JBMKCHUS MaTEpUH B MIPOLIECCHI OT APYTUX
€CTECTBEHHOHAYY 3HAET XUMUYECKUX OKPYXKaIoIIeM MUpE U MPOSIBJICHUN
HBIX MCIUIUIMH B | (rioporop | ABJICHHIA 1 MPOU3BOACTBEHHBIX MaTepHaIbHOTO MHUpA.
podecCHoHANBHO LI IPOLIECCOB; cHCTEeMax; CrnocoOHOCTh
I IeSTEeIbHOCTH, ypoBeHp) | ~POJb M MECTO -XUMHYECKON ($hopMyanpoBaTh U
MIPUMEHATh XMMUH B TEPMHHOJIOTHH, OOBSACHATH
METO/BI (dopMupoBaHUH 3aKOHOMEpHOCTEH 3aKOHOMEPHOCTH
MaTeMaTH4eCcKOro MaTEepPUATUCTUYEC | NMPOTEKAHHS XUMUYECKHUX SIBICHUI 1
aHaJM3a u KOTO XUMUYECKUX IIPOLIECCOB.
MO/JIETHPOBaHN, MHPOBO33PEHHUS; MIPOLIECCOB, METOIOB CrnocoOHOCTh BUIETD
TEOPETUUECKOTO U UCCIIEIOBaHMUS, MECTO U POJIb XUMUHU
9KCIIEPUMEHTAIIBH CIIOCOOCTBYIOIINX LIEJIOCTHOM cucTeMe
Oro UCCIIEI0BaHUS (hopMHIpOBaHUIO Hay4IHOTO 3HaHU
MHPOBO33pEHUS U
€CTECTBEHHOHAY4HOMI
KapTHUHBI MHpa




-TIPUMEHSITh Ymenue: CriocoGHOCTB 65-84
TTOHSATHHHO- -TIIPUMEHSITh UCIIOJIB30BATh
KaTeTOpHaJbHBI | CIIOKHMBIIMHCS XHUMUYECKHE TEPMUHBI,
anrmapaTr XMMHH B | Hay4YHBIH anmapar 3aKOHBI, TEOPUH IS
OTIMCaHUH XMMUH B U3yUCHUH U OTIMCAHUST XUMHUYECKHIX
yMeeT Hay4HOU KapTUHB! | ONUCAHWU MPUPOAHBIX | MPOLECCOB,
(mponBrH MUpA; SIBIICHUN U MPOTEKAIOIINX B
YThIH) -IIPUMEHSATH IIPOU3BOICTBEHHBIX HIpUPOLE U
XUMHUYECKHE MIPOLIECCOB,; MIPOH3BOICTBEHHBIX
3HaHU B -TIIPUMEHSITh cucTteMax
OIIMCaHUH TEOpETHYECKHE U CriocoOHOCTh OLICHHBATH
MPUPOTHBIX (akTonoruueckre (yHIaMeHTabHBIE
SBJICHUH 1 3HaHUS 110 XUMHUH JUIS JIOCTHDKCHUSI XUMHH, WX
TEXHOJIOTUYECKUX | CO3JaHUs LEIIOCTHOH poiIb B COBPEMEHHOM
MIPOLIECCOB; Hay4YHOW KapTUHBI €CTEeCTBO3HAHUH
-OlICHUBATh POJIb | MHpa
JOCTHKESHUH -paccraBnsTh
XUMHYECKON MIPUOPUTETHI B PAIY
HayKH B €CTECTBEHHOHAYYHBIX
(hopmupoBaHuU JIOCTHIKCHUH
Hay4YHOW KapTUHBI
MUpa;
-HE00X0JUMEIM Bnanenue: CrniocobHocTh TBOpuecku | 85-100
00BeEMOM -UHCTPYMEHTAMU U HCII0JIB30BAaTh
TCPMHUHOB, MeTOdaMHU XUMHNYCCKHEC 3HAHUSA U
CBEJICHUH O COBPEMEHHOM YMEHHUS B ONMCAHUH U
XUMHWYECKUX XUMHYECKON HayKH C 06’LHCHCHI/II/I
Bnageer | SBJICHHUAX U 1eNbI0 QOPMHUPOBAHHS | XUMHUYECKHX SIBJICHUN U
(BbIcOKM | TIpOLIECCAX JUIs MX | XUMMYECKOH KyIbTyphl | MPOLECCOB
i) aJIeKBaTHOTO MBIIIJICHUS U
OIMCAHUS, MOBEACHUS
-HaBbIKAMHU
MPaKTHYECKOTO
MIPUMEHEHHUS
(dbyHIaMeHTabHbBI
X XMMHYECKUX
3HaHUH B
OIIMCAaHUU
Hay4HOU KapTUHBI
MHpa;
-HaBbIKaMHU
MpeICTaBICHUS
pOJIH ¥ MecTa
XMMUH B
LIEJIOCTHOM
CUCTEME 3HAHUH O
MHpe.
BlageeT | -HaBBIKAMH Branenue: CriocoOHOCTh YBHJIETD, 85-100
(BBICOKH | MCTIOJB30BaHUS - XUMHYECKON chopMynHpOBaTH
i) 3aKOHOB XMMHUH B | TEPMUHOJIOTHEH H XHUMHUYECKYIO 33/1a1y B
peleHnn MHCTPYMEHTapueM KOHKPETHOH yueOHOM
npodeccroHanbH | TIO3HABATEIEHON WJIM IPOU3BOICTBEHHOM
BIX 3a/1a4; JESITEIFHOCTH XWMHH B | CHUTYalllH.
-HaBBIKAMHA X0JIe Y4eOHOTO CrocoOHOCTE HANTH
MIPaKTHYECKOTO mporiecca i B Oyaymiel | onTHMaIbHBIN crtocod
TIPUMEHEHUS poheCCHOHATBHON pEUIEHHs] XUMUYECKON
3aKOHOB XMIMHH; JEeSITEIEHOCTH 3aJauM B 3a/IlaHHBIX
-HaBBIKAMHU YCIOBUSX.
TIPOBECHUS CrocoOGHOCTE
1a00paTOPHBIX OPTaHU30BBIBATH CBOIO

HCCIIETOBAHUH U
OITBITOB,
OCHOBHBIMH

ACATCIIBHOCTD IIPU
BBIITOJITHCHHUH
XUMHUYCCKUX




npueMaMu IKCIIEPUMEHTOB
00paboTKH U
MpeaCTaBICHUS
IKCHEPUMEHTATBH
BIX JIAHHBIX;

METOAUYECKHUE MATEPHUAJIBL, OHPEJAEJIAIOIUE ITPOLHEAYPY
OLEHUBAHUA PE3YJIBTATOB OCBOEHUA JUCHUIIJINHbI

Iliianupyembie pe3yJibTaThl 00yUeHHUS] U KPUTEPUHU UX OLICHUBAHUSA

OIIK-1: YMCHHUCM HUCIIOJIB30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHUITIIINH B HpO(I)eCCHOHaHBHOfI ACATCIIbHOCTH, IPUMCHATH MCTO/bI
MATCMATUYCCKOT'O aHAJIN3a U MOACIINPOBAHUA, TCOPCTUICCKOT'O U
OKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA.

CTy,HeHT AOITYCKACTCA K 3K3aMCHY IIO UTOI'aM BBIITOJTHCHHBIX Ha60paTOpHLIX
IMPAKTUYICCKUX U KOHTPOJIbHBIX MCpOHpI/ISITI/Iﬁ.

KpuTepun oueHKH 3HAHUMA YMEHUI U HABBIKOB IPH TEKYILeHd NMPOBEepPKe

L OyeHka ycmHbIX 0meemos:
Ormerka "OTau4yHoO"
1. OrtBeT ucuepnbIBaIONIUH, TPABMWIBHBINA, 000CHOBAHHBIM.
2. Marepuan WU3JIOKEH YETKO, JIOTMYECKHM CBSI3aHHO, CO 3HAaHHEM
TEPMUHOJIOTUH.
OtmeTtka "Xopomo"
1. OTBeT NpaBUJIbHBIN, HE B IOJIHOW MEpE UCUEPITHIBAIOIIUH.
2. Marepuain u3noxeH rpaMOTHO, JOTHYECKH 00OCHOBAHHO.
OTmeTka "Y10BI1€TBOPUTEIbHO"
1. OTBeT HENOJIHBIN, COAEPKUT HETOUYHOCTH.
2. [locTpoeH HeCBsA3HO, HE TPaBUIHLHO CHOPMYIUPOBAH.
OtmeTtka "HeynoB/ieTBOPUTEIBHO"
1. OTBeT COAEPKUT CYIECTBEHHBIE ONMIMOKH, IEMOHCTPUPYET HE3HAHHUE WU
HEMOHUMAaHUE CYIIECTBEHHON YaCTH MPOrPaMMHOI0 MaTepHaia.
2.HeyBepeHHO ¥ HEBHSTHO W3JIOXKEH, JOMYIIEHH TEPMUHOJIOTHYCCKHUE
OIHOKH.
3. “HaBopsmiue BOPOCHI” HE BHI3BIBAIOT OTBETHON PEaKIIHH.



1L OyeHka ymeHusi pewiams 3adayu (npu gvinosHeHuu U/13 u KOHMpPOAbHbLIX
pabom):
Otrmetka "OTau4Ho"
1. Pemenue npaBuiibHOE, 000CHOBAaHHOE, ONTUMAILHOE.
2. JIEeMOHCTPHUPYIOTCS BCE€ BO3MOKHBIE BAPUAHTHI PEIICHUS 3a]1a4.
3. JlommyckaroTcss HETOYHOCTH B O()OPMIICHUU PEIICHUS.

OtMmeTka "Xopomo"

1. Pemrenne MPaBUIIBHOE c HCITOJIb30BAHUEM TEOPETUUYECKUX
3aKOHOMEPHOCTEH.

2. JonyckaroTcsi 1-2 HecylecTBEHHbIC OIIMOKH, HEMOJHOE OOOCHOBaHHE
peleHrs WId NMPeCTaBIeHUE HE BCEX CIIOCOOOB €ro pPeIleHusl.

OT1meTka "YI0BIeTBOPUTEIBbHO"

1. B pemenun gomymieHo He 0oJjiee OJHON CYIIECTBEHHOM PAacUEeTHOW WIIH
JIOTHYECKON OIIINOKHU.

2. Pemenne He 00OCHOBAaHO, BBIMIOJIHEHO MEXaHMUYECKH, OQOPMIICHHE
pelIeHns He COOTBETCTBYET TPEOOBAHUSIM.

OtMmeTka "HeynoBierBopurenabHo"

1. B pemenuu n1onyiieHsl CyIeCTBEHHBIC ONTHOKH.

2. OTmeuarotcst TpoOesibl B TEOPETUUECKUX 3HAHMSIX, a TAaK)KE 3aTPYIHCHHUS B
UCITOJIb30BAaHUM ITUX 3HAHUM HA TIPAKTHUKE.

III. OyeHka nucbMeHHbIX pabom:
Kpurtepuu te xxe. M3 01eHOK 3a KaXKbIi BOIIPOC BBIBOJUTCS CPEIHSIS
UTOTOBAsI OIICHKA 3a MMCbMEHHYIO paboTy.

1V. OyeHka 8bino/IHEHUS1 1A60PAMOPHO20 NPAKMUKYMA':

1. CrygeHT nomyckaeTcsi K BBINIOJHEHHUIO JAa0OpaTOpHON paboThl TpH
HaJM4YMM TIOATOTOBJIECHHOTO OJlaHKa oOT4eTa 10 JabopaTopHoil padore,
BKJIIOYAIOIIETO Ha3BaHWE, L€Jb, KPATKYI0 TEOPUIO, NPAKTUYECKYI0 YaCTh C
HA3BaHUSIMU OIMBITOB, TaOMUIAMHU M T.M., a TaKXKE OTBETHl HA KOHTPOJIHHBIC
BOIIPOCHI. 3a MOATOTOBKY K 3aHATHUIO OH noay4daet 50% oT Bceil cymMmbl OaIIoB.

2. 3a mpaBUIIFHOE BBITIOJIHEHHE SKCIEPUMEHTa U OQOpMIICHHE OT4YeTa B
COOTBETCTBHH C TPEOOBAHMSIMHU CTABUTCA OKOHUYATEIbHAs OIlEHKA. 3amura padoT
MIPOBOJIMUTCSI aBTOMATUYECKH MO pe3yJibTaTaM TECTOBBIX 3aJlaHUM U KOHTPOJBHBIX
pabor.

3. JlaGopaTopHbIii TPAKTUKYM CUYWUTAETCS BBITIOJIHEHHBIM, €CJIH CTYJCHT
oTpaboTaj 1 3alUTHI BCe pabOThI, HAOpaB MPH ATOM MUHUMAJIHLHO HEOOXOIUMYIO
cCymMMy 0ajioB



IIpumepHbIii nepedyeHb oueHOYHbIX cpeacTs (0C)

1. CobGecenoBanne (YO-1) (CpeacTBO KOHTPOJis, OpPraHU30BaHHOE Kak
crienMaibHasi Oecela mpernojaBaTesiss ¢ OO0ydYaroIIMMCS Ha TEMbl, CBSI3aHHBIE C
M3yyaeMoWl JUCHUIUIMHOW, M pAaCcCUYMTAHHOE Ha BBISICHEHHWE oObeMa 3HaHUMU
o0yyJarolerocsi Mo OnpeaeIeHHOMY paszieny, TeMe, nmpoodsiiemMe U T.1.) - Bompocsl
o TeMaM/pasjenam JUCHUTIINHEIL.

3. I'pymmoBast guckyccust (YO-4) (I'pymnmoBas TUCKyccHs BKIIOUaeT OOyucHHE B
mporecce OOCY)KICHHSI CHOPHBIX BOMPOCOB, TMpoOJIeM © OIEHKY YMEHHi
apryMEHTHPOBaTh COOCTBEHHYIO TOUYKY 3pEHHS. - TemMa, BOMPOCHI ISl OOCYKICHUS.
3aaHus 1S TIOITOTOBKH.

4. Tect (IIP-1) (Cucrema cTaHAApPTHU3UPOBAHHBIX 3aJaHUM, TO3BOJISIONIASL
aBTOMAaTU3UPOBAaTh MPOLEAYPY HM3MEpPEHUs YPOBHS 3HAHUH U yMEHH
oOyuatoierocst) - @oH]1 TECTOBBIX 3aJIaHUIA.

5.. Kourponsnas pa6ora (IIP-2)(CpenctBo mpoBEepKHM YMEHHH NPUMEHSTH
NOJIyYeHHbIE 3HAHUS [JIs pEeHIeHUs 3aJad OMpeIeNIEHHOTO TUIa MO0 TeMe WIH
pazneny) - KoMIUIeKT KOHTPOIBHBIX 33JJaHUi 110 BApHAHTAM.

6. JlabopaTtopnas pabota (IIP -6).(CpenctBo juisi 3aKpeIuieHHs] U TIPAKTUYECKOTO
OCBOCHHS MaTepHalia 1Mo OIpeJeleHHOMY pasneny) - Kommiekr mabopatopHbIx
3a1aHUM IPEACTABJIEH B IPUII0KEHUH 3.

7. WnnuBunyanbHble paomaminue 3ananus (CpeAcTBO Il 3aKpeIvieHUs U
IPAKTUYECKOTO OCBOCHUSI MaTepuaa, 10BEICHUs YMEHUHN 10 YPOBHS HaBBIKOB).

7. 3auet (CpeAcTBO MPOMEKYTOUHOTO KOHTPOJIA) — Bompockl k 3adety, oOpasiibl
3aUeTHBIX 3a/1a4.

OueHoYHbIE CpeCcTBA JIS1 IPOMEKYTOYHOM aTTeCTAIlUM

Bonpochbl k 3xk3aMeHy

1. IIpeameT nzydenust xumuu. CBs3b C IpyrUMU HayKamu. Posib JOCTHKEHU I
XUMHHM B PAa3BUTHUU MUKPOSJICKTPOHUKU U CO3JaHUU COBPEMEHHBIX 3JIEKTPOHHBIX
CPEACTB.

2. ATOMHO-MOJIEKYJIIpPHOE YUEHUE HAa COBpEeMEHHOM 3Tare. KonnuecTBeHHbIE
COOTHOIIICHHUS B XUMHUU. 3aKOH COXpPAaHEHHUS MaTepuu Kak (PyHIaMEHTaIbHBIN
3aKOH €CTECTBO3HAHMUSL.

3. BemecTBo, Kak OCHOBHasi XuMHU4YecKas cucrteMa. Knaccudukarus BemecTs.
Xumudeckas UaeHTUPUKAIUS.

4. Meronpl aHanu3a BemiecTB. YMcCTOTa BEHIECTB. 3aKOH MOCTOSHCTBA
COCTaBa.

5. CrpykrypHble ypOBHM OpraHu3allid  BEUIECTBA, UX HEpapXusl.
JIMCKPETHOCTH M HENPEPBIBHOCTDH B IPUPOJIE.

6. KBaHTOBO-MexaHHMuUecKass MoOJeNb aroMma. KopmyCKyJaspHO-BOJTHOBOU
nyanu3M. BeposTHOCTHBIE PEICTaBICHNS B KBAHTOBOW MEXAHHUKE.



7. 3anonnenue AQO osnextpoHamu. [lpunnun Ilaynu. IlpaBuno Xynpa.
[lpuHuuMn HauMEHbIIEH DHHEPTUM. OJEKTPOHHAST EMKOCTh HOHEPreTHYECKUX
YPOBHEM.

8. Ilepuoanueckuii 3akoH .M. Menneneesa, ero ¢pusnueckoe 000CHOBaHUE.
[lepronuyHOCTh KaK (pyHIaMEHTAIBHOE CBOWCTBO MAaTEPHH.

9. KoBanentHas cBsa3b ¢ no3unud Meroga BC. HampaBneHHOCTs U
HACHIIIIAEMOCTh KOBaJICHTHOU cBsA3u. [ mbpunuzanus. ['eomerpust MoJIeKyI.

10. IlpencraBieHue O MeETOAE MOJICKYJSIpHBIX opoutaneit. ['paduueckoe
n300paxeHue MOJEKYISIpHbIX opOuTanei. [IpuHIMNO pacuienjaeHuss aTOMHBIX
opOuTasiell B MOJIEKYJISIpHbIE TPU 00pa3zoBaHuU MoJieKyJ. [lopsaok cBs3u.

11. HaagmonexkymsipHblii ypOBEHb OpraHM3allud  BEHIEeCTBA.  |HIIbI
MEXMOJIEKYIISIPHBIX B3aUMOJICUCTBUH.

12. KommiekcHble coenuHEHHs. XHUMUYECKas CBsI3b B KOMIUJIEKCAX.
Y CTONYHUBOCTh KOMILJIEKCOB.

13. YpoBenr MakpopopM B CTPYKTYpHOH OpraHU3alMd BEIIECTBA. HIIBI
KPUCTAJUIMYECKUX PEIIETOK, X CPABHUTENIbHAS XapaKTEPUCTHUKA.

14. TloHaTre O 30HHON TEOPUM KPUCTAILIOB. MeTajuibl, MOJYHPOBOJIHUKH,
TUAICKTPUKU. TBepable dneKTpoiauThl. Kunkue kpuctamibl. Jlepektsl B
KpHUcTajiax.

15. Xwumuyeckas  TepMOAWHAMHKA. |E€pPMOJWHAMHYECKHE  CHUCTEMBI,
mpoiecchl, mapamMeTpbl. @OYHKIUM COCTOSHMS, UX (PUIHUYECKUNA  CMBICT,
pa3MEepHOCTh M TMOPSIOK H3MEHEHUS B XUMHUYECKUX Ipolieccax U (ha30BbIX
nepexoax.

16. 3akoHbl TepMOXMMHH, Kak cieacteue | Hayana TepmoaumHaMuku. Hx
UCIIOJIb30BAHUE B XUMUH.

17. TepMOaAUHAMUYECKUA U CTATUCTUYECKUN MOAXOJA K TPAKTOBKE IMOHSATHUS
“aTponus”’. BeposSTHOCTh Kak arpuOyT CJHOXKHBIX cucteM. O COOTHOIICHHUH
nopsiika U Gecrops/ika B IpUPO/IE.

18. VYcmoBusa camMoOnpoOU3BOJIBHOTO MPOTEKAHHUS XUMUYECKHX pEaKIU.
N3menenne cBoOo1HOM sHeprun [ m66ca Kak Mepa XMMUYIECKOT'O CPOICTBA.

19. CkopocTth xuMuueckux peakiuil. DakTopel, BIUSIONIUE HA CKOPOCTD.
OCHOBHBIE 3aBUCUMOCTH, UX MAaTEMAaTUYECKOE BBIPAKECHHE.

20. DHeprusi akTHBalUU, €€ pojb. [IoHATHE aKTUBHUPOBAHHOTO KOMILIEKCA.
DHepreTuyecKue AuarpaMmal.

21. Katanu3 B NpUpOAHBIX U UCKYCCTBEHHBIX CUCTEMAX. MEeXaHU3M peaKIIHil.
Kommnementapaocts. KonebaTenbHbie peakiuu.

22. VYcinoBus XHUMHUYECKOro paBHOBecHs. KoOHCTaHTa XUMHYECKOTO
paBHOBecHs, ee pu3udeckuii cMbicii. CIocoObI CMEIIECHUST PABHOBECHS.

23. PactBopsl. Knaccudukanus pactBopoB. CriocoObl BBIpaKEHHS COCTaBa
pacTtBOpoB. TepMoarHAMUKa MpoLecca PaCTBOPEHMUS.

24. KonnuraTtuBHbIE CBOMCTBA pPacTBOPOB. VCHONb30BaHUE KOJJIUTaTUBHBIX
CBOWCTB B TEXHOJIOTHSIX.

25. DnektponuTHYecKas auccouuanus, ee npuurHbl. CHIIbHBIE M cla0ble
JJEKTPONIUTHL. 3akoH pas3BeneHus OcrBanpaa. BiusHue OJHOMMEHHBIX U
Pa3HOMMEHHBIX MOHOB Ha CTENEHb TUCCOLUALINU.



26. DIEKTpOIUTUYECKAS ITUCCOUMAMA BOAbl. IOHHOE NMpOM3BENECHNUE BOJBI,
pH lkana pH. U3mepenue pH.

27. I'maponu3. CteneHp W KOHCTaHTa ruaponusa. [logaBienne n ycuneHue
TUAPOIN3A.

28. Tlomstue o gucnepcHblx cucrtemMax. Komtouasl,  QakTopsl,
CTaOMIM3HpYIOIIME  KOJUIOWJHble cuctembl. Komounael B mpupone U
TEXHOJIOTUYECKUX CHCTEMAX.

29. OKHCIUTENBPHO-BOCCTAHOBUTENBHBIE TIpolLieCChl. Bomoponnas mikana
noteHuuanoB. OnpeneneHrne HanpaBIeHUs POTEKAHUS PEAOKC-IIPOLIECCOB.

30. Knaccudukamuss  NEKTPOAOB IO  MEXaHU3MYy  YCTAHOBJICHUS
ANEKTPOJHOIrO NMOTEeHIMana. Y paBHenue HepHcra.

31. XuMHuYeCKHME HCTOYHUKH TOKAa. YCTPOWCTBO WM NPUHUMUIT JEHCTBHUS.
[IpuHiMnuanbHOE paszauyue W OOUMe 3aKOHOMEpPHOCTH. JlocToMHCTBa W
HenocTaTKu. [lepcrnekTuBbI HCTIOIB30BAHUS.

32. Onextponus. IlocienoBaTenbHOCTh pPa3psAAKA HOHOB M MOJIEKYJ Ha
anektponax. [Ipumenenue snekrponusa. XeMOTPOHUKA.

33. Koppo3usi MmeTaiioB, KiIacCH(PpUKAIMS KOPPO3ZUOHHBIX IPOIIECCOB.
Kuneruka u TepMogHAMUKA KOPPO3HH.

34. OcHOBHbIE MPUHIUIBI 3aIIUTHl METAJUIOB OT KOppo3uu. MHruOutopsl.
HecoBmecTuMOCTh MaTepruanoB B KOHCTPYKLHUSX.

35. Xumug METalIoB U NOJYNPOBOJHUKOB. CHHTE3 HOBBIX MaTEpHUasOB.
ITosrynmpoBOJHUKOBBIE COeTMHEHMSI. KOMIIO3UTBI.

36. CsepxnpoBogsmue Matepuansl. Papdop, TexHUUecKas KepaMUKa.
Crexna. Cutaisl.

37. OcoOeHHOCTH TEOpPUM CTPOCHUS M KIACCU(PUKALUU OPraHu4YeCKUX
COEeIMHEHUH.

38. Opranuueckue TOJMMEpPHBIE MaTepHuajbl, WX CTPYKTypa, CBOICTBa.
IIpuMeHeHne NoJIMMEpPOB B MUKPOIJIEKTPOHUKE U 3JIEKTPOHHON TEXHHKE.

39. Xumus u s3konorus. IloreHnmanpHbple U peaabHble BPEAHbBIE MOCIEACTBUS
XUMHUYECKUX IPOLECCOB, MCIOIB3YEMBIX B  MPOMBIIIJIEHHOCTH, BO3MOYKHOCTH
XUMHUH B UX YCTPAaHEHHH.

IIpuMmepsl 32124

1. Antudpus rorosat cmenrenneM Bobl i dTWICHNHKOIS (CH20H) 2. Tpu
KaKOM TeMIIepaType MOXHO OCTaBJISITh MALIMHY Ha yJIUIE, HE 005Ch “3aMOpPO3UTH
JBUTATENIb, €CJIM CHUCTeMa oXxJaxJaeHus 3amnoigHeHa 40 % pacTtBopom
ATUJIEHTIIUKOIIS ?

2. Bo3moskHa mu xoppo3us onosa npu pH = 6 Bo Bnaxkaom Bo3zmyxe? OTBeT
CONPOBOJUTE pPACUETOM PA3HOCTU MOTEHIMAJIOB MHKpOTajbBaHOMAapbl U
YPaBHEHUSIMU AJIEKTPOJAHBIX PEAKIIHI.

3. O0ObeM pe3nHOBON KaMepbl aBTOMOOMWIBHOW IIMHBI paBeH 25 JIHUTPOB,
naBiaeHue B Hed — 5 armocdep. Ompenenurte Maccy BO3AyXa B aBTOMOOWMIIBHOM
xamepe npu + 25°C.

4. B TexHuke Halllell IPUMEHEHUE HOBBI XMMUYECKUI UICTOUHHUK TOKA:
(—) Li | HeBoHBII pacTBop | CuO(+). TokooOpasyrormast peakmusi i Hero:



CuO + 2Li = Cu + LiO. Onpenenure AG® 93 11 peakuuu u 3.1.C.
aneMeHTa. OOBACHUTE XMMU3M MPOTEKAIOIIUX B YCTPOMCTBE MPOLECCOB.

OueHouHbIE CPeICTBA IJIfl TeKYlIel aTTecTAlNU

Bomnpocsl cobecenoBanmii
PA3/IEJI 1. BBenenune B Kypc XuMHHA ATOMHO-MOJIEKYJIAPHOE YUeHHe Ha
COBPEMEHHOM JTare.
Tema 1.1. IlpeameT u3ydeHuss XUMHUH. ATOMHO-MOJIEKYJ/JISIPHAS TeOpHs, ee
NpaKTHYecKoe MPUJIOKEeHHe.
1. Jlaiite onpenenieHus aToMy, MOJIEKYJie, HOHY, SKBUBAJICHTY.
2. Yro Takoe ¢pakTop 3KBUBAJIEHTHOCTH? UTO Takoe yCjIOBHAs 4acTULA?
3. Yto Takoe monn? Yucio ABoraapo.
4. Kakyro uH(popmaluio HeceT XumMudeckas (popmyiia COeIMHEHU U XUMUYECKOe
ypaBHEHHE?
5. ChopmynupyiTe OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI W JalTe UM
00BsICHEHHUS C TOUKH 3peHuss AMY.
PA3JIEJI 2 CTpykTypHble YPOBHU OpPraHu3anuu BemecTtBa. KBaHTOBO-
MeXaHMYeCKHI MOAX0/ K ONMCAHUIO CTPOEHUs BellecTBa.
Tema 2.1. AToMHbBIii ypoBeHb OpraHu3anuu BemecTsa. [lepnoanyHocTs.
1.  Jlaiite ompeneneHus: CASAYIOUIUX MOHATHUI: aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, 3apsij sAapa, arTOMHasi Macca, U30TOIL, HYKIUI.
2. UYro mNOHUMAIOT TMOJ TEPMUHAMH. BOJHOBAas (YHKIMSA, aTOMHAs
opOHUTaJIh, JIEKTPOHHAS KOHPUTYpaIHsI aToMa?
3. KsanToBbIC UMCIIa M MPUHIIUIIEI KBAHTOBAHUSI.
4. B d4em nmpuyuHa NepUOIAYHOCTH?
Tema 2.2. YpoBHu opranu3anuu BemectBa. Kiaccudukanusi BeniecTn
10 TUILY XUMHYeCKOM CBSA3M.
5.  HazoBute ypoBHU OpraHu3alviy BEIIECTBA.
6. Tumbl XUMHUYECKOTO B3aUMOJCUCTBUS Ha MOJIEKYJISIPHOM YpPOBHE
OpraHu3anny BEIIEeCTBa, UX IIPUHIUIHAIEHOE PA3INYKUE.
7. OCHOBHBIEC XapaKTEPUCTUKH KOBAJICHTHOM CBS3H.
8. IlpuumHa oOpa3oBaHUsI XMMHYECKOM  CBSI3U. DHEprerudyeckas
IrarpaMma MOJIEKYJIBI BOJIOpO/a.
9.  Tumbl MEXMOJEKYJISIPHBIX B3aUMOICUCTBUI.
10. OcoOeHHOCTH HAMOJIEKYJIIPHOTO YPOBHS OpraHU3alliK BEIIECTBA.
11. VYposenb makpodopm. CornocTaBiieHHEe OCHOBHBIX MaKpOCKOIMUYECKUX
CBOMCTB M TUIIOB XMMHUYECKOTO B3aUMOACHCTBUS B KPUCTAJIIAX.
PA3AEJI 3. 3akoHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX MPOLECCOB.
Tema 3.1. XumMu4eckass TepMOAMHAMUKA.
1. Jlaiite  ompeneneHuss  CACAYIOMMX TOHATUW. (QYHKIUA  COCTOSHUSA,
napameTpbl COCTOSIHHSI, CTAHAAPTHBIE YCIOBUS, TEPMOXUMHUS, TEIUIOBOM 3(P(DEKT
pEaKLHH.



2. UYro Takoe sHTanbnus 0Opa30BaHMs BEIIECTBA, JHTAJIBIUS XUMUYECKOU
peakuuu, SHTATBIUUHBINA (hakTop?

3. Kakyto nunpopmaruio HecyT TEpMOXUMHYECKUE YPABHEHHUS ?

4. Haiite popMynupoBkH 1 Hayasia TEPMOJIUHAMUKH.

S. KakoB cMmbIci (yHKIMHM SHTPONMHM B XUMHUYECKOW peakuuu? Uto Takoe

SHTPONUNHBIN PakTop?

6. Jaiite popMynupoBKH 2 Hayasla TEPMOJMHAMHUKHU U TeopeMbl HepHcTa.
Tema 3.2. XuMu4yeckasi KHHeTHKA U XUMHYECKOEe paBHOBeCHe.

1. Jlalite onpeneneHus CaeayoINX MOHATHN. CKOPOCTh XUMUUECKON PEAKIIH,

KOHCTaHTa CKOPOCTH Peakluu, MOPSAOK PEaKluu, TeMIepaTypHbIi KO3 PUIIMEHT,
MOJIEKYJISIPHOCTb, SHEPTUsI AKTUBALIUH.

2. Jatite hopMynupoBKy 3aK0oHa AEHCTBYIOIINX Macc.

3. Haiite ¢dopmynupoBky mnpaBwia Baur-T'opda. 3anummure ypaBHEeHHE
Appenunyca.

4. B uem paznuune mexay oOpaTuMon U HeoOpaTUCOM XUMUYECKON peakiue?
5. Uro Takoe XMMHYECKOE PAaBHOBECHUE C TOUKH 3PEHUS] KHHETUKU?

6. BolpakeHre  KOHCTaHThl  paBHOBecus. PaBHOBecHass  KOHIIEHTpalus
BEIIECTBA.

7. ['oMoreHHoe 1 reTeporeHHOe paBHOBECHE.

8. Cwmemenne paBHoBecus. [Tpunuun Jle [latenbe.

12.

PA3JIEJI 4. PacTBOpBI U Apyrue JUCNEPCHbIE CHCTEMBI.
Tema 4.1. O0mue cBoiicTBa pacTBopoB. KossimratTuBHble CBOMCTBA.
1. JlaliTe omnpeneneHus CAEAYIONIMX MOHATHW. PacTBOP PacTBOPUTEID,
pacTBOpPEHHOE  BEIIECTBO, JAHMCIEPCHBIE CHCTEMbI, JucrepcHas ¢aza u
TUCIIEPCUOHHAs Cpelia.
Knaccudukarust TuciepcHbIX CHCTEM.
CriocoObl BhIpa)KEHUSI COCTaBa PacTBOPOB.
JlaBneHHEe HACBILLIEHHOTO Mapa HaJ paCTBOPOM.
3amep3aHue U KUIIEHUE PacTBOPA.
Huddy3us u ocMoc B pacTBOpax.
3axonbl Payns u Bant I'odda. Mzoronnyeckuit korhPuimeHT.
Tema 4.2. PacTBOpBI 271eKTPOMTOB. PaBHOBecHUsI B pacTBOpax
3JIEKTPOJHUTOB.
1. JlaliTe  omnpeneneHus  CIACAYIOUIUM  TOHSTHUSIM.  3JIEKTPOJIUTHYECKAs
JUCCOIMAIIMSI, DJICKTPOJIUT, CHJIBHBIA ©  CHa0bIii  AJNEKTPOJIHUT, CTETCHb
JUCCOLMALINM, KOHCTAHTa JUCCOLUALINH.

Noakown

2. B gyem npuunna nucconmanun?

3. [Todyemy 2MEKTPOIUTHI HA3BIBAIOT MTPOBOTHUKAMH 2 pojia?

4. Yto Ha3wBalOT pa3BeneHueM pactBopa? ChopMyIupyiTe 3aKOH pa3BEICHUS
OcTBajnpaa.

5. UTo moHMMArOT MOJ| paCTBOPUMOCTHIO BemecTBa? UTo Takoe Mpou3BeACHHUE
pPacTBOPUMOCTH ?

6.  Uro Takoe MOHHOE MPOU3BEACHHUE BOJIBI, BOJIOPOIHBIN MOKA3aTENb ?

1. UeM oTIIMUArOTCS peaKIus HeNTpaau3auy U raapoan3a?



8. CymHoCTh HOHOOOMEHHBIX peakUuid. Y CJI0BHS UX MPOTEKaHUS.
PA3IEJI 5. Di1eKTPOXHUMHYECKHE CHCTEMbI U IIPOLIECCHI.
Tema 5.1. TeopeTnueckne 0CHOBBI 3JIEKTPOXUMHH.

8. Jaiite OIIPEACICHUS CIEAYIOLINX ITOHATUM: OKUCJIUTEJILHO-
BOCCTAHOBUTEIILHBIE PEAKIIUH, CTETIEHb OKUCIICHHS], OKUCIUTEND, BOCCTAHOBUTEIIb.
9.  Yro Takoe 35eKTpoa?

10. KakoBbI NpUUYMHBI BOSHUKHOBEHUS JIEKTPOIHOTO MOTEHIIHANA?
11.  Yro Takoe cTaHJAPTHBIN NEKTPOIHBIN MOTEHIIUAN?
12.  UYto npexactarisieT co00i HOpMaILHBIN BOJIOPOIHBIN 3JIEKTPOJI, BOJOPOIHAS
IIKaJia MOTEHIIMAJIOB?
13. Kakue ¢daxTopsl BAMSIOT Ha BEJIMYMHY JJIEKTPOJHOTO MOTEHIIMAA?
®opmyna HepHera.
14, Kaxk OTIpEeNIeTTUTh HarpaBJeHue POTEKAHUS OKHUCJIMTENIbHO-
BOCCTAHOBUTENIbHOW peakiuu? CBs3b MEXKIY TEPMOJUHAMUYECKUMH (DYHKIIUSIMU
U pa3HOCTHIO TOTEHIIMAJIOB CUCTEMBI..

Tema 5.2. Ilpukagnbie BONPOCHI 3JIEKTPOXUMHUM.
9. Jlaiite omnpeneneHus CIEAYIOMIMM TMOHATHIM: TaJlbBaHUYECKUN HIIEMEHT.
XUMHUYECKUN MCTOYHUK TOKA, DJEKTPOJBIDKYIIAsS CHJIA JJIEMEHTA, JJIEKTPOJIU3,
aHo/ (MHEPTHBINA U PACTBOPUMBIN), KaTOJ, DJICKTPOXUMHUECKUNA SKBUBAJICHT.
10. Kak usmepurs DJIC ranpBanudeckoro snementa? Yro takoe DC?
11. TlocnenoBaTenbHOCTD pa3psKd HOHOB M MOJIEKYJ Ha 3JIEKTPOJIax,
12.  3akonsl Dapajes.
13. B uem oTnuume 3MeKTPOXUMHUECKON KOPPO3UH OT XUMHUIECKOM ?
14.  KaxoBbI IPUYMHBI BOSHUKHOBEHUSI KOPPO3ZUOHHBIX MUKPOTaibBaHOMNap?
15.  ®axropsbl, BIUIIONME HA CKOPOCTh KOPPO3HH.
16. Kak MOHO 3alllUTUTh METAJT OT KOPPO3UU?

IlepeyeHb TMCKYCCHOHHBIX BONMPOCOB /IJIsl TPYNIOBOIi TUCKYCCHHI

PA3/IEJI 1. BBenenue B Kypc XUMHH ATOMHO-MOJIEKYJISIPHOE YUeHHe HA
COBpPEeMEHHOM JTare.

Tema 1.1. Ilpenmer u3yyeHuss XUuMHUA. ATOMHO-MOJIEKYJISIPHAs TeOPHsl, ee
NMpaKTU4ecKoe MpUJI0KeHue.

1. CpaBesiuB M 3aKOH COXPAHEHUSI MacChl, €ClIA y4ecTh (popmyry DiHIITEeHA?
2. Cy1iecTByeT JIM 3aKOH MOCTOSHCTBA COCTaBa?
3. Kakue »sKkcnepuMeHTalbHbIE JOKa3aTEIbCTBA MOXKHO IPUBECTH B TOJb3Y
eIMHCTBA BeliecTBa BeeneHHoit?

PA3AEJI 2. CTpyKTypHbIe YPOBHH OpraHu3anuu Bemecrtsa. KBanroso-
MeXaHU4YeCKNH MOAX0/ K ONMCAHUIO CTPOEHHSI BellecTBAa.

Tema 2.1. ATOMHBII YPOBeHb OpraHnu3anum seuiecrsa. [lepuoauuHoCTh.
1. Yem KkBaHTOBasi MEXaHUKA OTJIMYAETCS OT KJIACCUYECKOM MEXaHUKH ?
2. llepuoguvHocTh- (PyHIAMEHTAIBHOE CBOMCTBO MaTEPHUH.

PA3JIEJI 2. 3akoHOMEpPHOCTH MPOTEKAHUS XUMHYECKHUX MPOLECCOB.

Tema 2.1. XumMunuyeckasi TepMOJIUHAMUKA.



1. MoXeT i1 SHTPONUs BELIECTBA ObITh BEJIMYMHON OTPULIATEIBHON?
2. HazoBuTte u3BecTHbIE BaM (POPMYIUPOBKHU | U 2 3aKOHOB TEPMOJIUHAMHUKH ?
Tema 2.2. XumMu4eckass KHHETUKA U XUMHUYeCKOe paBHOBeCHe.
1. Ilouemy MeTraH | JApyrHe OpraHUYECKHE BEIIECTBA HE 3aroparoTcs
CaMOIIPOM3BOJIbHO, XOTsI CBOOOmHas »dHeprus [mbOca »TUX MpolECcCOB
OTpHUILIaTeJIbHAS ?
PA3/IEJI 3. CTpyKTypHBI€ YPOBHM OpraHM3anuu Bemecrsa. KBanroso-
MeXaHMYeCKHH MOAX0/] K ONMCAHUIO CTPOEHHs BellecTBa.
Tema 3.1. AToMHBIII YpOBeHb Opranu3anum Bemiecrsa. [lepuoanyHoCTh.
1. Yem KBaHTOBasI MEXaHUKA OTIMYACTCS OT KJIACCHYECKOU MEXaHUKH ?
2. IleproanyHocTh- PyHIAMEHTAIBHOE CBOMCTBO MaTEePHH.
Tema 3.2. YpoBHu opranuzanuu Bemectsa. Kinaccudpukanus Bemnrects
10 THIIY XUMHUYECKOH CBSA3H.
1. [ToyeMy aTOMBI COETMHSIIOTCS B MOJICKYJTbI ?
2. Ilouemy Boma — >XuUAKas, BOJOPOJ - Ta3000pa3HbIM, KEJIE30 -
MeTtayummaeckoe? OT 4ero 3To 3aBUCHT?
PA3IEJI 4. PacTBOpBI M ApPyrue JUCIEPCHbIE CHCTEMBI.
Tema 4.2. PacTBopbI 2J1eKTPOIUTOB. PaBHOBecHs B pacTBOpax
3JIEKTPOJHUTOB.
1. Ecnu pacruiaButh Kycodek Jiba, 00pa3oBaBIIErocsl B BOJE, TO U3MEHUTCS JIH B
Hel cofiepiKaHue COJICH?
2. MoryT 11 OBITh CpeI HOHHBIX COEIUHEHUI abCOIIOTHO HEPACTBOPUMBIE?
PA3JIEJI 5. DieKTpoXUMHYEeCKHE CHCTEMBI M MPOLECCHI.
Tema 5.1. TeopeTnueckne 0OCHOBBI 3JIEKTPOXUMHH.
1. Kak MOXHO CKOHCTPYHUPOBATh KUCIOPOAHBIN 3IEKTPOT?
Tema 5.2. IIpukiaagnbie BONPOCHI 3JIeKTPOXUMHH.
1. JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY XUMUYECKHX UCTOYHUKOB TOKA.
2. Kakwe ycnoBusi HEOOXOAMMO BBITIOJIHUTH, YTOOBI TEHEPUPOBATH TOK B
raJIbBAHHYECKOM dJIEMEHTE?

IIpumepsbl TECTOBBIX 3aJaHU JJIA IPOBeIeHUS MPOMEKYTOYHOT0 KOHTPOJIA

TecTtnt 1 ypoBHA:

Bonpoc 1 Yro xapakTtepusyeTr SHEPTUs aKTUBALUN?
Bapuantsl oTBeTa:
1.OHepreTuueckuii 6apbep;
2.2Hepruo pa3pbiBa XUMHUYECKUX CBSI3EH;
3.CpeIHIOI0 SHEPTHUI0 IEPEXOAHOTO COCTOSHUS.
Bompoc 2. VYcranoBuTre NPEMMYILIECTBEHHOE HAMNPABICHUE NPOTEKAHUA
YKa3aHHOM pEaKUuH.
Peakuus:



[Co(NH3)e]P*+6CN- +6H,0 <> [Co(CN)s]* + 6(NH3- H,0); AG <0

Bapuantsl oTBera:

1. <«
2. —
3. >

Bonpoc 3. Pacuer s.h.c. raJbBaHMYECKOIO 3JIEMEHTA MpPU CTaHAAPTHBIX
YCIIOBUSX:

Bapuantsl oTBera:
1.AE=(pK-(pA; 2.AE=(pA-(p}<; 3.AE=(PK+(PA

Bonpoc 4. Beipaxenue mis npoussenenust pactsopumoctu (I1P) kapOonara
Oapust UMeeT BU ...

Bapuantsl oTBera:

[Ba*][COs™]

[BaCOs]

2. TIP = [Ba?] + [COs?]
3 TIP = [Ba?*] [CO#]

Bomnpoc 5 Onpenennre, kKakoi U3 KOMIIOHEHTOB aypamomuna (cmas Al, Mg,
Cwu) OyzaeT pa3pymarbcsi IPU KOPPO3UHU €ro BO BIAKHOM BO3ayXe?
BapuanTte! oTBeTa:

1. Al 2. Mg, 3.Cu

TecTbl 2 yPOBHA:

Bonpoc 1. Ilpeqioxure onTuManibHOE U3MEHEHUE TEMIIEPATYPHI U JIaBICHUS
JUIS1 YBEIMYEHUS BBIXOJ1a MPOAYKTOB PEAKIIUHU, YKa3aHHON HUXKE.

Peakxyus: COQ(F) + 2803(r) > CSQ(F)'F 402(r); AH >0.

Bapuantsl oTBeTa:

1L.JT,1P;  2.1T, |P; 31T, 1P.

Bonpoc 2. Kakas u3 yka3aHHBIX pPEaKIIHil MPOTEKAET C OOIBIIECH CKOPOCTHIO?
Peakuuu:

(DA+B=D; AHg= 85 k/[x/mMomns; Ex= 100 x[I>x/Mo0I1b;

(IDA+E=F; AHq =170 xklx/mons;  Es= 50 x/[x/Mob.

Bapuantsl oTBeTa:



1. Cxopoctu mpyUMEpPHO paBHBI;

2. llepBas npoTekaet ¢ 60JIbLIEH CKOPOCTHIO;

3. Bropas npoTekaet ¢ 60JbIIeil CKOPOCTBIO.
Bonpoc 3. Omnpenenure konueHrpauuio noHoB Ca®'t (Moub/m) B pacTBOpe
ruapokcuaa kaneuus, ecim pH =11.
Bapuantsl oTBera:

1. 0,001; 2. 0,002; 3. 210
Bonpoc 4. Omnpenenure KOJIUYECTBO DBJIEKTPUYECTBA, HEOOXOAMMOE Ha
BOCCTAHOBJIICHHE  PACHPENECIUTENBHBIX W KOJEHYATBIX  BaJOB  METOJAOM
AIEKTPOXPOMHUPOBAHUSI, €CJIH 1Jis 3Toro norpedosanock 0,0012 r xpoma.
Bapuants! oTBera:
1. 5Km; 2. 2,1 Kim; 3.6,7 K,
Bonpoc 5. Vkaxure HanpapieHue npoiecca (oka3aH HUXKE) MPU 3aJaHHBIX
yCIoOBUSX. [Ipoyecc u yciogus e2o npomexanus.
K3[F€(CN)6]3' + 3K3C204 = K3[Fe(C204)3] + 6KCN
K necr [FE(CN)6]> = 1-103! K yeer [Fe C204)]*=6,3 - 104

Bapuants! oTBera:
1. PaBHoBecue 2. [Ipsimoe; 3. O6patHoe.

NuauBuayajibHble MHOTOBAPHAHTHBIE JOMAIIIHUE 3aJaHus (MpUMep)
N3 Ne 3. Xumnueckasi TepMOJIMHAMHMKA U PABHOBeCHe
3agaya 1. 3anumure B TeTpaap YpaBHEHHWE PEAKUIMH BalIero BapUaHTa

(cM. Tabu. 1) ¥ BBITIOJIHUTE CJICAYIONINE 3aJaHUs:

Taoaunna 1

| Howmep Bapuanta VYpaBHeHuUE peakuu




1 CO2(r) + C(x) =2CO(r)

2 N2(r) + 3Ha(r) = 2NHs(r)

3 CO(r) + Ha(r) = C(x) + H20()

4 SO2(1) + Cla(r) = SO2Cl2(r)

5 CHa(r) + H20(r) = CO2(r) + 3H2(1)

6 2NO(r) + O2(r) = 2NO2(r)

7 PCIs(r) = PCa(r) + Cla(r)

8 2NO2(r) = N204(1)

9 FeO(k) + CO(r) = Fe(x) + CO2(r)

10 2H>S(1) + SO2(r) = 3S(x) + 2H20(1)

11 C(k) + 2Ha(r) = CHa(r)

12 CHa(r) + 2H20(r) = CO(r) + 4Ha(r)

13 CO(r) + H20(r) = CO2(1) + Ha(r)

14 Fez0s(k) + 3Ha(r) = 2Fe(x) + 3H0(r)

15 COx(r) + 4Ha(r) = CHa(r) + 2H20(r)

16 CHa(r) + 202(r) = CO2(r) + 2H20(r)

17 2A1,03(k) + 6S02(T) + 302(r) = 2Al2(S04)3 (k)
18 2CUO(K) + 4NO2(r) + Ox(r) = 2Cu(NO3)z (k)
19 4ANO2(x) + O2(r) + H20(x) = 4HNO3(x)
20 2H20 + 2S02(1) + O2(r) = 2H2S04(x)
21 2H2S(1) + 302(r) = 2H20(x) = 2S02(1)
22 4HCI(1) + O2(r) = 2Cl2(r) + 2H20(x)

23 2NHs(r) + SOs(r) + H20(r) = (NH4)2SO04(x)
24 2Mg(NOs)a(k) = 2MgO(k) + 4NOx(r) + Ox(r)
25 CHa(r) + 4Cly(1) = CCl4(r) = 4HCI(1)

26 Clao(r) + 2HI(1) = l2(1)+ 2HCI(T)

27 Io(1) + H2S(r) = 2HI(1) + S(k)

28 Ha(r) + l2(r) = 2HI(1)

29 CaO(x) + COz(r) = CaCOs(k)

30 Ha(r) + Clo(r) = 2HCI(1)

1. paccuurtaiiTe CTaHIAPTHYIO OHHTAIBIHI0 M CTAaHAAPTHYIO HSHTPOIHIO
XMMUYECKOU pEaKInH;

2. TIOKaXUTe, KakoW w3 (aKTOpOB TIpolecca, OHHTAIBIUNWHBIA WU
SHTPONUNHBIN, CHOCOOCTBYET CaMOMPOU3BOJILHOMY TMPOTEKAHWUIO TIpoliecca B
PSIMOM HAIpaBIICHUY;

3. ompenenute, B KakoM HampasieHuu npu 298 K (mpsmoM mim 06paTHOM)
OyIeT mpoTeKaTh pEeaKkIlys, €CIU BCE €€ YYAaCTHUKHM HAXOJATCS B CTaHIApTHOM
COCTOSIHUU;

4. paccudTaiiTe TemmepaTypy, IpHU KOTOpPOM pPaBHOBEPOSITHBI 00a
HampaBlieHus: peakuuu. llpu Kakux TemmepaTypax, BBIIIE WIM  HUXKE
paccuMTaHHOW, Oojiee BEpPOSTHO NPOTEKAHHWE YKAa3aHHOW PEAKIUU B MPSIMOM
HaIPaBJICHAM;

O. OIpeaenuTe, U3MEHUTCS JIM HaIlpaBlIEHUE MPOTEKaHHs IMpolecca, €CiIu
napuyagbHOE JaBICHUE OJTHOIO U3 MCXOJHBIX TIa3000pa3HbIX BEIIECTB Pucx = O
(ucxogHOE Tra3000pa3HOE BEHIECTBO OMPEAECIUTE IO CBOEMY YCMOTPEHHIO), a
OCTaJIbHBIX Ta3000pa3HBIX BEIIECTB MapIUaIbHbIC HaBieHus Pr = 17



