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|.IEJIV ¥ 3AJTAYY JUCLHUTIIAHBI (MOIYJIST):

Ieab AMCUHMINVIMHBI: II0Ka3aTh pOJIb XMMHM B CHCTEME HAyK, HAy4UTb HCIIOJIb30BaTh
3aKOHBI M MOHATHUS OOILIEH XMMMHU B pasjenax APYrMX HayK, HaydyuTb 0O0paOoTke MHpOpMaIuH,
CHUCTEMAaTU3alUU CTPYKTYPHOIO MaTepHaa, BBIABICHUIO U MHTEPIPETALUA 3aKOHOMEPHOCTEH,
IOPUCYHIMX CTPOCHHUI0 XUMMUYECKHX CUCTEM, YCTAaHOBJIEHHIO 3aBHUCHUMOCTU (DU3HYECKHX U
XUMUYECKHUX CBOMCTB OT COCTaBAa CUCTEMBI.

3agaum kypca:

B pesynbraTte n3ydeHus JaHHOTO Kypca CTYAEHTHI JTOJKHBI [IO3HAKOMUTHCS ¢ OCHOBAMM
0o0paboTku HH(pOpMAIMK, CUCTEMAaTH3alMed CTPYKTYpHOIO MaTepuaia, BbIABICHUEM W
UHTEpPIpPETALME 3aKOHOMEPHOCTEH, IPUCYIIUX CTPOCHUIO XUMHUYECKHX BEIIECTB, C
YCTQHOBJICHHEM 3aBUCUMOCTH (PU3MUECKUX U XUMUUYECKHX CBOWCTB OT COCTaBa BELIECTBA.

basupysice Ha 3HaHUSAX, TPUOOPETEHHBIX CTYACHTAMH B CPEIHEH IIKOJIE

— pa3BUTb U YIIyOUTb OCHOBHBbIE (DyHIaMEHTAJIbHBIC IOHSTHS, IOJIyYEHHbIE paHee
(cTpoeHune aToMa, XUMHUYECKas CBSA3b, CKOPOCTh XUMHUUYECKUX PEaKLUUi U JIp.);

— JlaTh Mpe/cTaBlIeHue 00 YCTaHOBIECHUM OOIIMX 3aKOHOB M IPUHIMIIOB BOZHUKHOBEHUS
YIOPSAI0YEHHOCTH;

— 00Yy4HUTh CTY/IEHTOB COBPEMEHHBIM MOJX0AaM K U3YYECHHIO XUMUUYECKUX MPOLIECCOB;

— 3aKpENUTh HEOOXOAMMBII MOHATUIHBIN anmnapar;

— chopMupoBaTh YMEHHE NPUMEHSTH Ha IPAKTUKE MOJyYEHHbIE 3HAHUS;

— J1aTh MPEJCTABICHNE O POJIM XUMHH B IPOLECCE MIO3HAHUS 3aKOHOB IIPUPOJIBI.

1. MECTO JUCHUIIYIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuuminHa (Moaynb) « Obwias xumusy OTHOCUTCS K 4acTh, GOpMUPYEMOit
y4acTHUKaMU 00pa30BaTelIbHBIX OTHOIICHUN.

2.2. [1ng u3y4eHus JaHHOW yueOHOW AUCIMILTUHBI (MOIYyIs1) HEOOXOAUMBI 3HAHUS, YMEHHS
Y HaBBIKH, chOpMHUpOBAHHBIC paHee IPHU N3YICHHUH MTPEIMETOB €CTECTBEHHO-HAYYHOTO U
(bu3MKO-MaTEMATUYECKOTO IIMKJIOB B cpeiHel 00Ie00pa3oBaTeIbHON HIKOJIE.

COBOKYITHOCTH pa3/ieiOB, BKIIFOUEHHBIX B IPOTPaMMY JTUCIUTUTHHBI «O0TIas XUMUS,
npescTaBisieT cO00i BaKHBIN 3Tall €AMHON CUCTEMBI MOATOTOBKHU 0aKkanaBpOB MO MPOQHUITIO
IKOJIOTHUYECKOH 0€30MaCHOCTH M YIIPABIICHUS TIPUPOIOTIOIH30BAaHUEM. Y CIICIIIHOE OCBOCHHE
MaTepuana JaHHOW JUCIUILTMHBI BO3MOKHO IIPU YCTIOBUH OBNIA/ICHUS CTYI€HTaMHU
(dyHIaMEHTAILHBIMH 3HAHUSAMH B paMKax Kypca YKa3aHHBIX BBIIIE JTACIIUATUIHH.,

2.3. [lepeuenpb MocCHenyOMMX Y4€OHBIX TUCIUILINH, NI KOTOPBIX HEOOXOAMMBI 3HAHMS,
YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JaHHON y4eOHON AMCLIUITIIMHOM:

b1.0.31 «Xumus okpyosrcarowens cpedviy

b51.0.30 «Ocnogul npupodononbzosanisy

b1.B.JIB.01.01 «l'uopoxumusny

I1l. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS TUCHUIIJINHBI
[Tporiecc 0CBOCHUST TUCIUIUTHHBI HAMTPABIeH Ha (JOPMUPOBAHHE DIIEMEHTOB CIIETYIOIITIX
komneTeHIMi B coorBeTcTBUU ¢ PI'OC BO 1 OIl BO no nanHomMy HamnpaBieHUIO OATOTOBKU
05.03.04 «'mapoMeTeopoIOTHsI»:
OIIK-1 -—cnocobeH mnpuMeHsAThH 0a30Bble 3HAHHUSA B OO0JACTH MaTEMATHUYECKUX U
€CTECTBEHHBIX HaYK MIPU PEUICHNUH 33134 MPo(hecCHOHATBHON AeITeTbHOCTH



Ilepedyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUH

KoMmnereHnuus

HNuaukaropsl
KOMIIeTeHIIHH

PesynbTaThl 00y4yeHust

OIIK-1

CIOCOOCH MPUMECHSITh
0a30BbI€ 3HAHUS B 001aCTH
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK IIpU
peIIeHUH 3a1a9
npohecCHOHATBLHOM
JIEATEILHOCTH

N/IK5-omk-1.3
[IpuMeHsieT 6a30BbIe
3HAHUSI XUMHUN HpI/I
TIPOBEICHUH XUMHKO-
AHAIIUTNYCCKHUX
YICCIICIOBAHUI TIPH
peleHny 3a1a4
npodhecCHOHATBHOIM
JeSITeIbHOCTH

3nams:

— TEOPETUYECKUE OCHOBBI 001IIEH
XUMUH, CYIECTBO PEAKLUN U
IPOLIECCOB, UCIIOIB3YEMBIX B
XMMHH, TIOAXO0/IbI K U3YUCHHIO
XUMHYECKHX MPOIECCOB,
BBISIBJIATH 3aKOHOMEPHOCTH,
IpUCYIIHE XUMHUYECKUM
CHCTEMaM.

Ymemn:

- MOATOTOBHUTH OOBEKTHI
UCCJIEIOBAHMSI 110 3aJaHHON
METOJUKE, padoTaTh Ha
IPUMEHSIEMOMH amnmaparype,
IPUMEHSTH OCHOBHBIC 3aKOHBI
XUMHH MIPU 00CYKIASHUU
TIOJTYYEeHHBIX Pe3yJIbTaToB,
MOJTOTOBUTH OTYET O
BBITIOJTHEHHOH padoTe.
Braoemy:

— MOHATHIHBIM amIapaToM H
HOJYYEHHBIMU TEOPETUYECKUMU
MpeICTaBICHUSIMH 0011ei
XUMHH, OCHOBAMHU XUMHUECKUX
METOJIOB aHaIN3a
HEOpPraHMYECKUX COEUHEHUH,
METO0JIOTHEN BBIOOpA
HEOOXOIMMBIX peaKInii, IMETh
HABBIKH UX MTPUMEHEHHUS TTPH
NPOBEICHUH PEaKIUi, HABBIKAMH
paboThI ¢ yueOHOH U yueOHO—
METOJIMYECKOMN JTUTEPATYPOU.




IV. COJEP)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM IMCHMILTHHBI COCTABJIsIET 3 3a4eTHBIX equHuIbI, 108 yacos,
B ToM uncJe 0,47 3a4eTHBIX eIMHMIL, 26 YaCOB HA IK3aMeH

®opma NPOMEKYTOYHOI ATTeCTAIMHU : DK3aMEH

4.1 CogepkaHue AUCUMILUIMHBI, CTPYKTYPUPOBAHHOE II0 TeMaM, C YKa3aHMeM BHIOB Y4YeOHBbIX 3aHATHH U
OTBEJIEHHOI0 HA HMUX KOJIMYECTBA aKaJeMHUYeCKHX YaCOB

YcTHBIl onpoc,
1 ATOMHO-MOJICKYJISIPHOE YUCHHE 1| 7/11 2 4/1 -1 1/ 2/10 | OTIeTHO .
nabopaTtopHoi
pabore
2 CtpoeHue aToma 1| 8/10 - 4/ 1/- 1/ 2/10 | YcTHBIN onpoc.
3 [Tepuonnueckunii 3aKOH M MEPUOINYECKAS 11 6/11 5 on 1)- 1/ 2110 KonTponbnas
cuctema snementoM .M. Menneneena pabota
4 XuMudeckas CBsI3b 1| 8/10 - 4/ 1/- 1/ 2/10 | YcrHBIi ompoc.
5 OCHOBHBIE OHATUS XUMHUYECKON 1 11/ 5 6/1 1N o/ 2110 yCT.I.{BII/I ornpoc,
TEPMOTUHAMUKH 12 OTYET 110




nabopaTopHOi
pabote

YcrHblii onpoc,
CKOpOCTb XMMMUYECKHUX PEAKIIUN. 12/ 5 6/1 on o/ oj1p | OTd4ET 1O }
XHUMHAYECKOE PAaBHOBECHE 12 nabopaTopHOi
pabote
KoHnTponbHas
PacTBOpEI 912 | 2 41 2/1 1/1 oj10 | PaboTa, oTHET mo
nabopaTtopHoi
pabote
VYerHbIi onpoc,
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHH 9/21 2 4/ 1/- 1/1 /19 | OrieTmo
nabopaTtopHoi
pabote
KouTtpoJb camocTosATeIbHON padoThl 1
IIpomMe:xkyTouHasi aTTeCTALMSA 26 DK3aMeH
Hroro yacos 108 16 34/4 17/4 10/2 20/89




4.2 T1;1aH BHeayAMTOPHOH CAMOCTOATEILHOM Pa00ThHI 00YYaIOIIMXCS M0 JUCIUIIHHE

o o *
ATOMHO-MOJICKYJISIPHOE yUEHHE S;g::eno AabopatopHoi 1,2 Hen 2/10 Otuér EJJ'I[**lféS,G
OJI*-1-4
il J** 2
AHalii3 HayYHO-METOINYECKON HNudopmannoHso
Crpoenue aToma JIMTEPATYPBI, HITEPHET 3,4 2/10 Koncrekr | o PapOHHbIC
PECypCcoB 10 BOIIpocam CUCTEMBI U3
pasznerna. CIUCKa «0»
paznena V
(m.1,2,5)
OJI*-1-4
JUT** — 2
AHann3 Hay4YHO-METOINYECKON HNudopmaninoHHo
[Teproanaeckuii 3aK0H JITEPATYPBI, HHTEPHET 5 Hen. 2/10 Koncrekr | o DAapOtHbIC
PeCypcoB 1o BoIpocam CUCTEMBI U3
pasznena. CIMCKa «0»
paznena V
(m.1,2,5)
OJI*-1-4
JUT** — 2
AHanmM3 HAyYHO-METOIUIECKOM NudopmannoHHo
XuMH4ecKas CBA3b MHTEPATYPBI, HATCPHET 6,7 Hen. 2/10 Koncnekr ~CTIPABOHHAIC

PECYpCOB IO BOIIpOCam
paszena.

CHCTEMBI U3
CITHCKa «0»
paznena V
(m.1,2,5)




0JI*-1,2,4,5,6

N . JJI** -2
Otuét no nmabopaTopHOI
WNudopmanronno
. pabote. AHaIM3 HAy4YHO- .
OCHOBHBIE TIOHSTHS] XUMHUYECKON . Otuér -CIIPaBOYHEBIC
1 METOAMYECKON JTUTEPaTyphl, 8-10 nen. 2/10
TEPMOJINHAMHUKHI Koncmekr  |cucremsl u3
WHTEPHET PECYPCOB IO
BOIIPOCaM paszena crucka «0»
’ pa3nena V
(m.1,2,5)
CKOpOCTh XMMHUYECKUX peakiuii. Xumudeckoe |OTuéT mo 1abopaTopHOiA Otuér, 0J1*-1,2,5,6
1 11-13 nen. 2/10 ox
paBHOBECHE pabote KOHCIEKT JUI** -2
OTtuéTt no 1adbopaTopHOI OTtuéTr 0OJ1*-1,2,5,6
1  |PactBOpBI patop 14-16 uep. 2/10 ’ o
pabote KOHCIICKT JUT* — 2
OJI*-1,3
N . JI**—-14
Otuét no nabopaTopHOI A
NudopmannoHHo
pabote. AHaIM3 HAy4HO- "
. Oruér, -CIPaBOYHBIC
1  |OxucnurenbHO-BOCCTAHOBUTENBHBIE PEAKIIUM  [METOIUYECKOU TUTEPaTypPHI, 17,18 nen. 6/19
HHTEpHET PecypeoB 1o KOHCIICKT CUCTEMBI U3
BOIIpOCaM paszena CIHCKa «0»
P P ’ paznena V
(m.1,2,5,6)
OO6muii 00beM CaMOCTOATENHHOM PabOThl O TUCIHILTHHE (4Yac) 20/89




4.3 ConepixaHue y4ueOHOTro MaTepuasa

Tema 1. ATOMHO-MOJIEKYJISIPHOE YUEeHUE

OcHOBHbIE TOHATHUS W 3aKOHBl XUMHMHM. ATOM. Moiekyna. XUMUYECKUN 3JEMEHT.
IIpoctele u cnoxuble BemecTBa. OTHOcUTeNnbHas aTomHas Mmacca. OTHoOcUTeNnbHas
MoOJIEKyJsipHas Macca. Moab. MossgpHas macca. XMMUYECKUM 3KBUBAJIEHT BewlecTBa. Pacuér
XMMUYECKOTO SKBUBAJIEHTA KHUCJIOT, OCHOBaHUH, coieil. BaneHTHOCTh. CTENneHb OKHUCIEHUS
3JIEMEHTA. 3aKOH COXPAaHEHMsI MacChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. 3aKOH
ABoraapo, ciencTBus W3 3akoHa ABoraapo. MousipHbii 00bEéM raza. Ywmcio Asoramapo.
VYpaBuenne MenpneneeBa-KnanelipoHa, €ro HCIOJIb30BAHME IIPU pacd€rax. YHHUBEpPCAIbHas
razoBasi IOCTOsiHHas, €€ Qu3uyeckuii cMpici. MeTonbl oOmpeAeNeHuss MOJSPHBIX Macc
ra3o00pa3HbIX BENIECTB (10 OTHOCHUTENBHOW IUIOTHOCTH Ta30B, MO 3aKOHY ABOTraapo, Io
ypaBHeHUI0 MenneneeBa-Kiamneipona).

Tema 2. CTpoenue atoma

OTKpBITUS, JOKA3bIBAIOIINE CIOXKHOCTh CTPOEHUS aToMa (OTKPBITHE KATOJIHBIX JIydew,
PEHTI€HOBCKUX Jy4el, sBieHHus paauoakTuBHocTH). IlepBble Moxmenu aroma (Mozenb
Jx.Jlx.Tomcona, wmomenb Pesepdopaa), HECOCTOSATENBHOCTh JTUX  IPEICTaBICHUM.
CoBpeMeHHbIE NPEJCTaBICHUS] O CTPOEHUMM aToma. JIBOWCTBEHHas Mpupoda 3JIEKTPOHA.
VYpasuenue ne bpoitna. [lpunnun neonpenenéunoctu ['eitzenbepra. [lonstue o0 ypaBHEHUU
[lIpénunrepa. Cwmbicn BoiHOBOM (QyHKIMU . KBaHTOBBIE 4YHCIa 3JIEKTpOHA. ATOMHBIC
opOuTanu, 371eKTpoHHbIe oOsaka. IlpeacraBnenue o ¢dopme s-, pP-, d-3JIEKTPOHHBIX 0OJAKOB.
MHorosnexTponnble atomsl. Ipunrun 3anpera [aynu. Ipasuno I'yana. EmkocTts snexrponnbix
obououek. [IpuHIMNI cocTaBiIeHUS ANEKTPOHHBIX (POPMYIT aTOMOB 3JIEMEHTOB.

Tema 3. Ilepuoauyveckuii 3aKkoH W mnepuoguyeckass cucrema 3jementoB JI. WU.
MenaeieeBa

[Tepuoanueckuit 3axon J.M. MenneneeBa B cBeTe Teopun crpoeHusi aroma. CTpykTypa
NEPUOANYECKON CHCTEMBl JJIEMEHTOB: IIEPUOJBI, CEMEICTBA, IOJICEMEICTBA, TIPYIIIHI,
noarpynnsl. CMBICT MOPSIKOBOIO HOMEpa XMMHUYECKOTO 3JE€MEHTa, HOMepa NepHuoja, HoMmepa
rpynmnel. Ocoboe MoyiokeHHe BOJOpOJia, I'elus, JaHTAaHOWAOB, aKTHHOWIOB. llepmoauueckoe
M3MEHEHNE HEKOTOPBhIX CBOWCTB aTOMOB (paJWycOB aTOMOB U MOHOB, MOTEHIMAla MOHU3ALUU
CPOACTBA K 3JIEKTPOHY, 3JIEKTPOOTPHULIATENBHOCTH). XapaKTEpUCTUKA XUMUYECKOTO JIEMEHTA U
€ro BAXKHEWMIIMX COCAUMHEHUH I10 IOJIOKEHUIO €ro B IEPUOJNYECKON CHCTEME DJIEMEHTOB
JI.1.Menneneena.

Tema 4. Xumnueckasi CB3b

IIpupona xumuueckoil cBsi3u. Tunbl Xxumudeckon cBs3H. OCHOBHBIE XapaKTEPUCTUKU
XUMHUYECKON CBSI3U (SHEprus, JUIMHA, BAJIEHTHBIE YIJbl, KpaTHOCTh). KoBaneHTHast cBA3b, €€
CBOWCTBA (HACBIIIAEMOCTb, HAMpPaBIEHHOCTh, MOIApU3yeMocTh). OOMEHHBII M JOHOPHO-
aKLENTOPHBIM MEXaHW3Mbl 00pa30BaHUs KOBaJEHTHOW cBA3M. MoHHas cBs3b. Meramnndeckas
CBsI3b, IPUUMHA €€ NleJoKanu3auun. BonopogHas cBs3b.

Tema 5. OcHOBHBbIE NOHATHS XUMHYECKOH TEPMOAMHAMHUKHU

TermnoBoit >pdexT XuMudyeckux peakuuid. TepMOXUMHUYECKHE pEaKLUH, 3aIluch
ypaBHEHUW TepMOXUMHUUYECKnX peaknuid. Knaccudukanus termnoBsix 3¢dexToB. Temmora
oOpa3oBanus. Temora cropanus. [1epBblif 3akoH TepMoauHaMHUKH. TernoBoi >pdexT peakuuit
IIPU U30XOPHOM U M300apHOM mpolieccax. BHyTpeHHss sHeprus, €€ cocTapsonue. DHTAIbINS.
CrannaptHas sHTanenus. 3akoH I'ecca. CrneactBus u3 3akoHa ['ecca (pacuér AH peakuuu mo
TeIioTaM OOpa30BaHMsI U IO TEMJOTaM CrOpPaHMs BELIECTB). DHTPOMMS. DHTPONMUS — Mepa
HEYIOPSAJIOYEHHOCTH CHCTEMBI. ODHTPONHS M TEPMOJAMHAMUYECKAs BEPOSTHOCTH CUCTEMBI.
BnusHne arperaTHOro COCTOSIHUSI, TEMIIEpaTypbl, NaBieHUs Ha HHTponuio. CraHmapTHas
SHTponHUs. XHUMHUYECKOE CpPOACTBO, Mepa XMMHYECKOro cponcrsa. [IpuHuun beptio.
OHTAIBIIUAHBIA W DHTPONUUHBIA  (aKTOphl. TepMOAMHAMHUYECKHUN TOTCHIIUAT CHCTEMBI.
CBobGoxnast sueprusi [u66ca. CBoboanas sHeprust ['enpmrosnbua. HampaBieHue XMMHYECKHX
npoueccoB. CBsi3b HM300apHOTO MOTEHIHUANA C APYTUMHU TEPMOJAMHAMUYECKUMHU BEIMYMHAMU
(9HTaNbNMEN U PHTPONHEN).



Tema 6. CkopocTh XMMHYECKHX peakunil. XHMHYeCKoe paBHOBeCHe

CkopocTh  XMMHYECKMX  peakiuil.  YcioBus, HEOOXoAMMbIE A Hayaja
peakuun.DakTopbl, BIUSIONIME HA CKOPOCTb PEAKIUM: BIUSHUE MTPHUPOIbl pPEearupyromux
BEILECTB, KOHLICHTPALlUM, 3aKOH JCHCTBYIOIIMX MAcC; BIHMSHUE TeMIlepaTypbl. AKTHUBHbIE
YaCTHIIbl, SHEPIHsl aKTHUBAIIMM; BIUSHUE KaTaJIM3aTOpa, KaTajli3 TOMOTCHHBINA, Te€TepOreHHBIMH,
MOJIOKUTEIbHBINA,  OTPUIATENbHBIA, MEXaHU3M TOMOTEHHOTO  KaTallu3a, OCOOCHHOCTHU
KaTaJTUTHYECKUX TPOIECCOB; BIUSHUE M3IIy4eHUs, (DOTOXUMHUYECKHE MPOIECCHI, X MEXaHH3M,
LENHbIe peaKklUu C HEepa3BETBICHHBIMU W Pa3BETBIEHHBIMU LieTssMH. Peakiuu oOpaTumble U
HeoOpaTtumMble. PaBHOBecHe cucTeMbl Kak JUHAMMUYECKoe cocrosiHue. KoHcraHTa paBHOBeECHS.
@akTOophl, BIUAIOIIME HA PABHOBECHE CHUCTEMBbI: KOHLEHTpAlus BEIIECTB, TEMIIEpaTypa,
JaBJcHHE. Y CIIOBUS cMelieHus pasHoBecus, npuniuil Jle [llarense. [IpaBuno Baut INodda.

Tema 7. PacTBOpbI

Knaccuukanuss pacTBOpOB MO arperaTHOMY COCTOSHHIO BEIIECTB, IO pasMepy
pacTBOpEHHBIX yacTull. MctuaHble pacTBOpHl. IIpolecc pacTBopeHus BeUeCcTBa B paCTBOPUTEIIE
— (usuko-xumuveckuid mpouecc. I'mapartanms (combBaTtanus). PacTBOpEMOCTB TBEPABIX
BEILECTB, KUAKOCTEH, ra3oB B BojJe. 3akoH ['eHpu. PacTBOpbl HACHIIEHHBIE, HEHACHIIICHHBIE.
Konnenrpanus pactBopa, criocoObl e€ BhIpakeHHUs1 (MaccoBas JOJsI PACTBOPEHHOTO BEIIECTBA,
MPOLEHTHAs KOHIIEHTPAIHs, MOJSIPHOCTh, MOJSUIBHOCTb, HOPMAaJbHOCTh, THUTp). CBolicTBa
pacTBOPOB  3JIEKTPOJIMTOB. JIEKTPOJIUTUYECKAsl JUCCOLMalus, OOpaTUMOCTh IIpolecca.
OCHOBHBIE TOJIOKEHHUSI TEOPUM BJEKTPOJIUTUYECKOM JAUCCOUMALMM. DJIEKTPOJIUTHUYECKAs
JIUCCOITMAIMS KUCIIOT, OCHOBaHMM, cojeil. CtyneHuaras nuccornuanus. CTeneHb U KOHCTaHTA
auccoranuu. VoHHBIE peakuuu, HMOHHBbIE ypaBHEHMs. (CMeEIleHHE HOHHBIX DPABHOBECUN B
pacTBOpax AJIEKTPOJIUTOB. OJEKTPOJIUTHUECKas aucconuanus Boabl. MoHHOE mpousBeneHUE
BoAbl. Bomopoansiii mokasarens. [lonstue o0 muaukatopax. ['maponus. TunudHble ciiydau
TUApoIn3a coieil. I'maposns cose ¢ MHOTOBAJIEHTHBIMU MOHaMH. Kucible 1 OCHOBHBIE COJIM.
Bnusaue pasznuuHbIX (GakTOpoB Ha TUAPOIHM3 (KOHILIEHTpAllUs BEIIECTB, TEMIIEpaTypa).
['unponu3 oOpaTuMbIi 1 HEOOPATUMBIH.

Tema 8. OxkucaINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHA

[Ipouecc oxucnenus. Ilpouecc BoccTaHoBieHUS. OKHCIUTENBHO-BOCCTAHOBUTENIbHAS
peakuusi — €AMHbIA Mporecc. BaxHelmme OKUCIUTENN M BOCCTAaHOBUTENH. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHAS  JABOMCTBEHHOCTh.  [logbop  KOd(P(GUIMEHTOB B  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIHMSIX METOJAOM D3JEKTPOHHOro OalaHca M METOJIOM COCTaBICHHS
AJIEKTPOHHO-MOHHBIX YpaBHEHUH (METO MOIYpEaKIHii).

4.3.1. llepevyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne paznena | HammeHnoBaHue ceMHUHApOB, Tpynoemkocth Ornenounsie | Popmupyembie
*
/i U TEMBI MPAKTUYECKUX U Ta0OPATOPHEIX paboT (vac.) cpenctBa | KOMMCTCHIMM
(MHINKATOPHI)
AU CHUITTAHBI Bcero U3 mux
(Momyist) YacoB | IpaKTHYECKas
TIOATOTOBKA
2 3 4 5 6 7
1 | Temal ATOMHO-MOJIEKyJIIpHOE yueHue, | 2/1 2/1 Jlabopar |OIIK-1
OIIpENIEIIEHUE SKBUBAJIEHTA OpHas NJK5-omk-1.3
MeTaa pabora
2 |Tema2 Ctpoenue atoma 1/ - Pegepar |OIIK-1
UBHas NJKs.ormk-1.3
pabota
3 |Tema3 [Teproanuecknii 3aK0H 1/ - Pegepar |OIIK-1
UBHAas NJKE onk-1.3
pabota
4 | Tema4 Xumuyeckast CBs3b 1/ - Pedepar |OIIK-1
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UBHas NJKE onk-1.3
pabora
5 | Tema$s OCHOBBI XMMHUYECKOI 2/1 2/1 Jlaboparo [OIIK-1
TEPMOAUHAMUKH. pHas NJKs-omk-1.3
Omnpenenenue SHTAIBINU paborta
peakuy HeuTpanu3anuu
CUJIBHOT'O OCHOBaHUS CHIIBHOM
KHUCJIOTOM
6 | Tema6 CKOpOCTh XUMUYECKUX 2/1 2/1 Jlaboparo [OIIK-1
peakuuidi. XMMUYECKOE pHas NJIK5-omk-1.3
paBHOBecHe. 3aBUCIMOCTh pabora
CKOPOCTH PEaKIUU OT
KOHIIEHTPAIUH.
DIIEKTPOTUTHIECKAS
JIUCCOLIAITHS.
7 | Tema?7 PactBopsl. MoHHBIE peakuuu. 2/ 2/ Jlabopar |OIIK-1
I'maposnus coneit opHas NJKs-omk-1.3
pabora
8 |Tema8 OKHUCITUTEIIbHO- 1/1 1/1 Jlaboparo [OITK-1
BOCCTAaHOBUTEJIbHBIC PEAKIIHH. pHas NKs.0mk-1.3
pabora
4.3.2. Tlepeuenb TeM (BONMPOCOB), BHIHOCHMBIX HA CAMOCTOSITEJIbHOE H3ydeHHE
CTYACHTAMH B PAMKaX caMocTosATebHOM padotsl (CPC)
/o Tema 3ananue dopmupyemas UK
KOMITETEHITHSI
Tema 1 ArtomHO-MonekyisipHoe | OINK-1 WKs omk-1.3
yueHue
Tema 3 Cas3b cTtpoenust atoma u | OINK-1 WKs omk-1.3
MOJIO’KEHUS DJIEMEHTA B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX DJIEMEHTOB
AN .Menpneneera
Tema 4 CocraBiieHHE CXEM OIIK-1 WIKsg-omk-1.3
o0pa3oBaHUs U pa3pbiBa
XUMHUYECKUX CBSI3EH
pa3HOTO THITA
Tema 5 Pemienue 3aga4d Ha OIIK-1 WIKsg-omk-1.3
33JJaHHYIO TEMY,
COCTaBIICHNE KOHCIIEKTa
Tema 6 Pacuér ckopoctn OIIK-1 NJKs5-omk-1.3
PEaKIuu Mo JaHHBIM
HKCIICPUMEHTA
Tema 7 CocraBiieHHE HOHHBIX OIIK-1 WIKsg-omk-1.3
ypaBHeHUU. Pacuér
KOHIIEHTPAIUN
pPacTBOPOB.
Tema 8 Cocrasnenue ypaBaenuii | OIIK-1 WIKsg-0mk-1.3
OKHUCJIUTEIHHO-
BOCCTaHOBUTEIIBHBIX
peaKIui.
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4.4. Meroanyecknue YKa3aHUsi 10 OPraHM3alMU CaMOCTOAATEJbHOH PadoThI
CTY/1€HTOB
Meronuyeckue yka3aHHS 10 OpPraHW3aIUd CAMOCTOSTEIbHOW paboOThl, C MOAPOOHBIM
OTMCAaHUEM KaXJO0T0 3aJaHusl, TpejacTaBieHHoro B tabmuie 4.3.2, pasmenieHsl B OMOC mo
mucturunae «Oomas xumusi». Koa mocryma: 7xzdep.

V. YYEBHO-METOINYECKOE U TH®OOPMAILIMOHHOE OBECIIEYEHHUE
JANCHUITVIMHBI (MOYJIA)

a) nepevyeHb JUTEPATYPbI
OcHoBHas:
1. I'muaka H.JI. O6mas xumus: yde6noe mocooue / H.JI. I'muaka. — 3. crep. — M.:
KnoPyc, 2012. — 746 c.
2. I'munka H.JI. OGmas xumus: yuebHoe nocodbue / H.JI. I'munka. — U3n. crep. — M.:
KuoPyc, 2013. — 746 c.
5. I'munka H.JI. 3agauu u ynpaxsenus no oo6meit xumuu. [locobue. / H.JIL. I'munka. — M.:
Bricor.mk., 2005. — 240 c.
B) IPOrpaMMHoOe o0ecrieyeHue:
HHTEPHET-UCTOYHUKM:
JlomoJiHUTEIbLHASA:
1. Kapanerssay M.X. O0mast u Heoprauudeckast XuMusi: YuebHoe nocobue st BY3os. /
M.X. Kapanersnu, C.1. [Ipakun. — M.: Xumus, 1994. — 588 c.+
2. JumoBa JL.M., XymsaxoBa P.B. OOmas xumus. Mertoguueckue yKa3aHusi K
naboparopHbiM pabotam. Hpxyrck: M3a-Bo HMpKyTCKOro rocynapcTBEHHOTO YHHUBEPCHUTETA,
2006. — 28 c.
3. Cadpono A.1O., CranpmakoBa B.A., [lumosa JI.M., Imutpuuerko M.IO., MyHkyeBa
M.T. Heopranuueckass xumusi. Yacte 1. MeTonuyeckue ykazaHusi K J1abOpaTOpHBIM paboTaM.
Hpxyrck: M3a-Bo MpkyTckoro rocynapcTtBeHHoOro yausepeurera, 2009. — 44 c.

0) 6a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE H IOMCKOBbIE CUCTEMbI

1. www.chem.isu.ru/faculty/programs.html

2. OcHoBbl xumuu. HuTepHer-yueOHuk. (A. B. Manyiinos, B. U. Poanonos)
Www.hemi.nsu.ru

3. www.alleng.ru/edu/chem9.htm — 6a3a nHTepHET-y4eOHUKOB IO OOMICH XUMHH

4. www.xenoid.ru/adverts/chem_books.php — 6a3a oTckaHHPOBaHHBIX KHUT 110 XUMHHU

5. chemistry-chemists.com/Uchebniki.html — y4e6nuku no xumun.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JIUCHUIIJIMHBI
MOAVJisd)

6.1. YueOHO-1200paTOpHOE 060pPy10BaHUE!

JIeKIMOHHBIE 3aHATUSA MNPOXOJAAT B ayauTopud Ha 60 1OCaJOYHBIX MECT ¢
MYJIbTUMEAUHHBIM 000pyI0BaHHEM U YUeOHOH MeOebIO.

[IpakTnueckue 3aHATHS, TpPeOYyIOIIME HCIIOJIb30BAHUS TEPCOHAIBHBIX KOMIIBIOTEPOB
IIPOXOJAT B KOMIIBIOTEPHOM KJ1acce Ha 14 mocajiouHbIX MECT.

JlaGoparopHble 3aHATHS MPOXOIAT B JIAOOPaTOPUM XUMHUYECKOrO IMpPaKTHKyMa
XUMHUYECKOTO  (akyabTeTa, O0OOpYyIOBaHHOH BCeM HEOOXOIUMBIM  JUISI  MPOBEICHHS
1abopaTOPHBIX padoT.

6.2. IlporpamMHoOe oGecnieyeHnme:

HE NPeyCMOTPEHO

6.3. TexHnuyecKkue U 1eKTPOHHbIE CPEACTBA:
VYueOHbIiT MaTepraln MOJaeTCsl C MCIOIb30BaHUEM COBPEMEHHBIX CPEACTB BU3YaIM3allUH C
NPUMEHEHHEM MYJIbTUMEUHHOTO 000pYIOBaHMSI.
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[lepcoHanbHbIE KOMITBIOTEPHI MJISl BBITIOJHEHHUS MPAKTUYECKHUX W CaMOCTOSTEIHHBIX
pabor.

[To kax/10¥ TeMe MUCUUILTMHBI TOATOTOBJICHBI MPE3EHTALINH, PA3MEIICHHBIE B OTKPHITOM
noctyne B DUOC.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[IpenogaBanue  AMCUMILIMHBL  BEAETCA C  IPUMEHEHUEM  CIEAYIOIIMX  BHUJIOB
00pa3oBaTeNbHbIX TEXHOJIOTUIL:

HNudopManuoHHbIe TEXHOJOTHH: HCIOJIB30BAaHUE DSJICKTPOHHBIX 00pa30BaTENIbHBIX
pecypcoB IpH IOATOTOBKE K 3aHATHUAM, 3aHITHUS COIPOBOXKIAIOTCA MYJIbTUMEAUHHBIMU
IPE3EHTALUSIMH, IPOCMOTPOM POJIMKOB 10 IPOXOIUMBIM TEMaM.

IIpoekTHAasi TEXHOJIOTHSI: OPraHU3ALUs CaMOCTOSITEIbHON pabOThI CTYIEHTOB, KOrja
o0y4yeHHe MPOUCXOIMUT B MpOIlecce ESTEIbHOCTH, HANPAaBIECHHONH Ha pa3pelieHue MmpodieMsbl,
BO3HUKIIEH B X0J1€ U3YUEHUS TEMBI

IIpo6ieMHOe o00y4eHHMe: CTUMYJIMPOBAHHE CTYAEHTOB K  CaMOCTOSTEIBHOMY
OpUOOPETEHUIO 3HAHUN, HEOOXOIUMBIX Ul PELICHHs] KOHKPETHOM MpOOJEeMBbl, €ro 3JIE€MEHTHI
HCIIOJIb3YIOTCA B XOJI€ 3aHATHIA.

KonTekcTHOE 00y4eHne: MOTHBALIMS CTYJCHTOB K YCBOGHHUIO 3HAHUM IyTeM BbISBICHUS
CBSA3€M MEX 1y KOHKPETHBIM 3HAaHUEM U €0 IPUMEHEHHUEM;

OOyuyeHne Ha OCHOBe ONBITA: aKTUBU3ALUS [103HABATEIbHON NEATEIBHOCTH CTYACHTA
IIPOBOAMTCSA 3a CYET aCCOLMALIMU U COOCTBEHHOTO OIIBITA.

OO0yyeHne KPUTHYECKOMY MBIILIEHUIO: TIOCTPOCHHUE 3aHATUS IO ONPEAEICHHOMY
QITOPUTMY — TIOCJEI0BATEIbHO, B COOTBETCTBMM C TpeMms (pa3aMu: BBI3OB, OCMBICIEHUE U
peduekcus. Llenap naHHON 00pa3oBaTeIbHON TEXHOJIOIMU — Pa3BUTHE MBICIUTEIbHBIX HAaBBIKOB
oOyyaromuxcsi, He0OOXOJUMBIX HE TOJIBKO MPU U3yYEHUH Y4e€OHBIX NMPEAMETOB, HO U B OOBIYHOM
KHU3HU, U B MPO(GECCHOHATBHON NeATeNbHOCTH (YMEHHE MPUHUMAaTh B3BEIIEHHBIE pEIIeHUS,
pabortarb ¢ uHpoOpManUen u ap.).

CrannmonHoe oO0y4deHHe: OpraHu3anys LEJICHANIPaBICHHOM M IUIAHOMEPHOMN
CaMOCTOSITENIbHOM paOOThl CTYJIEHTOB Ha 3aHATHM B MHUHHU-TpyNIax B Lensx Oosee
3(p(PEKTUBHOIO YCBOECHHUS MPOXOAMMOro MaTepuaia, KOorja Kaxjaas TpyIna BbIOMPAaeT CBOIO
00pa3oBaTeNbHYIO TPAEKTOPHUIO, U CTYACHTHI CAMH OLIEHUBAIOT CBOIO paboTy.

[Tpu n3yuyeHUH JUCHUIUIMHBI TPETYCMOTPEHBI:

1) nexuuu ¢ npuMeHeHUEM 00BSCHUTEIbHO—MIITFOCTPATUBHBIX TEXHOJIOTHUH;

2) nabopatopHble pabOTHI (BBIOIHAIOTCS HHIAUBUYATbHO);

3) peuienue 3aay;

4) camocrosTenbHas paboTa CTYIEHTOB, BKIIIOYAIOIAs MMOJATOTOBKY K 3aHATHAM B (hopMme
M3YYEHHs TEOPETUYECKOro MaTepuaja JIEKIMH, MOJArOTOBKY K BBIIOJIHEHHIO J1a00paTOpPHBIX
paboT, K TEKYIIEMYy KOHTPOJIIO yCIIEBAaeMOCTH;

5) KOHCYJIBTHPOBAaHHE CTYAEHTOB IO H3y4Ya€MbIM TEOPETUYECKUM WU MPAKTUYECKUM
BOIIpOCaM.
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HanmeHoBaHMe TeM 3aHATHI ¢ HCIOJIb30BAHMEM AKTHUBHBIX (popM 00yueHuUs:

®dopma / MeTop!
Ne Tewma 3ansTHA Bun 3ansaTus HAHTEPAKTUBHOIO Komn-Bo gacos
o0y4eHus
ATOMHO- Wudopmannonusie
Jlexumst/maboparop bopman
MOJIEKYJISIPHOE TEXHOJIOTHH/TIPOOIeMHOE 4/2
1 Has pabora
YUCHHC 06yquHe
Crpoenue aToma Jlexuus/ NudpopmannoHHbie
2 CaMOCTOSTEIbHAS TexXHOJIOruH/ 4/1
pabota KOHTEKCTHOE 00yueHHe
Ilepnonnueckuit HupopmannoHHbie
3 PHOZ Jlexuus (bopmar 2
3aKOH TEXHOJIOTHH
Xumuueckas Jlekuusi/ Wudopmanmonusie
4 | cBsI3B caMoCTOATEIbHAs TexHonoruu/ 4/1
pabota KOHTEKCTHOE O0yUIeHHE
CHOBBI Jlexuus/
0 . - aKTHLt[IeCKa;I WNnudopmarnmonnsie
. XUMHUYECKON p P TexHoIoruu/ 6/1/2
TCPMOIMHAMHKH. P KOHTEKCTHOE 00y4eHue/
nabopatopHas
poGiieMHOE 00ydeHne
paboTa
Cropocth Jletcas/ Nudpopmannonusie
XAMHUYECKUX MpaKTUIeCcKas pMa
N TEXHOJIOTHH/
6 | peakuui. pabora/ 6/2/2
% naGopaTopHas KOHTEKCTHOE 00y4deHwme/
MMIHCCKOC 6 po0sieMHOe 00yUeHHUE
paBHOBECHE. pabota
PactBopsI. Jlexuus/
CTBOP H Wudopmanmonusie
paKTHYEeCKast Textonoru/
7 pabora/ 41212
KOHTEKCTHOE 00y4eHue/
naboparopHast
poOyieMHOe 00ydeHne
paboTa
- Jlexuus/
OKHUCIHUTENBHO . aKer[l o VIHOpMAITHOHHEE
g BOCCTaHOBUTEILH p oo - W/
bIC PCAKIIHH. P KOHTEKCTHOE 00yJeHue/
nabopatopHas
poOiieMHOe 00y4eHne
pabota

HToro yacos

wl
I

VIILLOOEHOYHBIE MATEPUAJIBI U1 TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

8.1 Ouenounbie marepuaibi (OM):

OyenoyHvle Mmamepuanvl 015 6X0OH020 KOHMPO.Jia — HE TIPElyCMOTPEHBI.

Ol/!eHOLlele mamepuaibl mexKyuieco KOHmpOJis

Tema nim pazgen [Tokazarenn Kputepuii ouennBanus | ®opmupyemblie
JUCLHUTIITUHBI KOMIETEHIUU
1 UHAUKATOPBI
ATOMHO-MOJIEKYJISIPHOE | 3HAET OCHOBHBIE Bnaneer matepuanom  |OINIK-1
y4eHue MOHATHS U ONIPENETICHUA. | JAaHHOTO pa3jela. NJKs-omk-1.3

3HaeT OTBETHI HA
KOHTPOJIbHBIE
BOIPOCHI.
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Tema nunm pazgen [Tokazarens Kpurepnii onenuBanust | @opMupyemsie
JUCLUTIITUHBI KOMIIETSHITUU
Y UHJIUKATOPBI

Ctpoenue aToma 3HaeT COBPEMEHHBIE Bmaneer wmarepuanom |OIIK-1
MPEJICTABICHUS O JTAHHOTO pa3jiena. NJKs-omk-1.3
CTPOCHHH aToMa. 3HaeT OTBETHI Ha

KOHTPOJIbHbBIE
BOIPOCHI.

[Tepuoanueckuii 3aKOH 3HAEeT COBPEMEHHYIO Bnaneer wmarepuanom |OIIK-1
(hopMyTUPOBKY JTAHHOTO pa3jiena. WJK5s-omk-1.3
IIepuonnueckoro 3HaeT OTBETHI HA
3aKOHA, CBSI3b CTPOCHHUS | KOHTPOJIbHbBIE
aToOMa C MOJOXKEHUEM BOIIPOCHL.
snemenTa B I1C.

XHUMHYECKas CBA3b 3HaeT OCHOBHBIE TUIIbI Bnageer wmarepuanom |OINIK-1
XUMHUYECKUX CBSI3EH, JAHHOTO pa3zena. NKs.0mk-1.3
crocoObl 00pa3oBaHus U | 3HAET  OTBEThl  HA
paspbiBa. KOHTPOJIbHbBIE

BOIPOCHI.

OCHOBBI XUMHYECKOM 3HAeTCOBPEMEHHbIE Bnageer wmarepuanom |OIIK-1

TEPMOJIMHAMUKH. npeAcTaBiIeHUs 00 JTAaHHOTO pa3jiena. NJKs-omk-1.3
JHEpreTHKe MPOTeKaHusi | 3HaeT  OTBETHl  Ha
XUMUYECKUX KOHTPOJIbHBIE
MIpEeBpALICHHH, BOIPOCHI.

OCHOBHBIE TTOHSTHUS Breimonaun

XUMHUYECKON CaMOCTOSITEJIbHYIO

TEPMOJIUHAMUKH paboTy c OLEHKOH He
HUXKE
«YIOBJIETBOPUTEIILHO

CKOpOCTh XMMHYECKUX 3naer ocHOBHBIE IOHATHA: | Brameer wmarepuanom |OIIK-1

peakuuii. XuMU4ecKoe CKOPOCTb XUMHYECKOH JTAaHHOTO pasnena. NJIKs-omk-1.3

paBHOBECHE. PCaKInK, KOHCTAHTA 3HaeT  OTBETHl  HA
CKOpPOCTH, BIIMAHUC HaA KOHTpOJ'II)HBIe
CKOpPOCTb pa3jIMuHbIX BOHpOCBI.
(hakTOpOB: KOHIIEHTPAIINH,
TEMIEPATyPhl, CLIOCOOBI
CMCUICHUS XUMHNYCCKOI'O
PaBHOBECHUS.

PactBopsI. 3HaeT OCHOBHBIE Bnageer wmarepuanom |OINIK-1
CIOCOOBI BBIPaKEHUS JAHHOTO pa3jena. NKs-omk-1.3
KOHLIEHTpaLUU 3HaeT  OTBETHl  Ha
pacTBOPOB, MOHATHE KOHTPOJIbHbBIE
ANEKTPOIUTHYECKAs BOITPOCHI.

JUcconuanus,
BBIpAKEHUE TS
IIPOU3BENECHUS
pactBopumocty, pH

OxucaurenpHo- 3HAeT OCHOBHBIE Bnaneer wmatepuanom |OINIK-1

BOCCTAaHOBHTEIILHEIC MOHATHUS: OKUCIIUTEIb, JTAaHHOTO pa3jiena. NJKs-omk-1.3

peaxkuuu. BOCCTaHOBUTENb, 3HaeT OTBETHI Ha

CTEIIEHb OKUCIIEHUS.
YMeeT cocTaBiATh

KOHTPOJIbHBIE
BOIIPOCHI. BBITTOITHUI
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Tema nunm pazgen [Tokazarens Kpurepnii onenuBanust | @opMupyemsie
JUCIUIUIAHBI KOMITETEHIIUHI
Y UHIUKATOPBI

ypaBHeHus1 OB peakiuii. | caMOCTOSTENbHYIO
paboTy C OLIEHKOU He
HUXKE
«YJOBJICTBOPUTEIHLHO.

Jliia mpoBeneHus Tekymiero KoHTpousa ycneBaemMoctd OC BKIIIOYAIOT YCTHBIM OMPOC MO
TEMaM TP BBIMOJIHEHUH JIA0OPATOPHBIX PadOT, MPOBEPKY OTUYETOB IO JTA0OPATOPHBIM padboTaMm,
MIPOBEJICHNE KOHTPOJIBHBIX/CAMOCTOSTEIbHBIX PaboT.

[Tpumepsl 3a1aHmil CaMOCTOSATEILHON PaOOTHI:

buner Ne 1.

1. JlaliTe XapakTEepUCTUKY 3JIEMEHTa IO IOJOKEHUIO €ro B NEpPUOAMYECKON cucreme
3JIEMEHTOB: MOPAAKOBBIII HOMEp, HOMEp Mepuoa, rpynnbl (MOSCHUTh C TOUYKHU 3PEHUS TEOPUU
CTpPOEHHUSI aTOMa), B KAaKOM MOATpYIE€ HAaXOAUTCS; YKAKUTE BBICHIYIO M HU3LIYIO CTENEHU
OKHCIIeHUsI, (OpMyYITy BBICIIErO OKCHJA U THAPOKCUIA, UX XapaKTep; COCTABbTE HJIEKTPOHHYIO
dbopMysTy TaHHOTO JJIEMEHTA.

2. Hammmmure ypaBHEHHME JJIEKTPOJIMTUYECKOM JUCCOLMALMU CEPHOM  KHUCIIOTHI,
runpokcuaa 6apus, pocdara xanus.

3. CocTaBbTe ypaBHEHHE peakIUM MEXAy pacTBopamMH Xjopujaa xene3a (+3) u
THJIPOKCHA HATPUS B MOJICKYJIIPHOM M HOHHOM (hopMax.

buner Ne 2.

1. CocraBpTe ypaBHEHME peaKLUU THApOIM3a cojei: kapOoHara HaTpusi NayCOjs |,
cyibdara ammonust (NHy),SO,.

2. [Ton6epurte k03 PULIUEHTHI B ypaBHEHUSIX PEaKLUii:

KMnQO4 + H,SO4 + KoSO3 — MnSO4 + KoSO4+ HO

K,CrO4 + KOH + KI — I, + K3CrO3 + H,O

Texywuii KOHmMPONL 8 8UOe NPOBEPKYU omyema 1o JTabOPaTOPHON MM CaMOCTOATEIbHOM
paboTe npearnoaaraeT cleayonne BApuaHThl OLEHUBaHU:

O1ieHKa BBIMOJHEHUS TPAKTHUECKUX (CAaMOCTOSITENIbHBIX) paboT.

Otmetka "omauuno" cTaBUTCS, €CIIU CTYACHT:

1) npaBUIIbHO ONpEAETII LeNb 3adaHus,

2) BbIIONHWI paboTy B TOJHOM o00bemMe C  CcoOJoJIeHHeM  HeoOXO0auMOoi
II0CJIEA0BATENBHOCTH;

3) Hay4YHO, TPaMOTHO, JIOTUYHO OIHCAN PE3yabTaThl M CHOPMYIMPOBAT BHIBOILL. B
NPE/ICTaBJICHHOM OTYETEe MPAaBMJIBHO M aKKYpaTHO BBIIOJHWI BCE 3alMCH, TaOJIMIIbI, PUCYHKH,
rpaduku, BHIYUCIEHUS, COCTABUIJI YPAaBHEHUS BCEX XUMUYECKUX peakLUil U clienall BEIBOIBI,

4) nposiBII€T OpraHU3allMOHHO-TPY/IOBbIE YMEHUS,

Otmetka "xopowo"” CTaBUTCS, €CTU CTYAEHT BBIMOJHUI TPEOOBaHUS K OIICHKE
"OTIaU4YHO", HO:

1) 6bUTO JOMYIIEHO JIBa-TPH HEIOYETa;

2) WM B ONTMCAaHUH PE3YJIbTaTOB JOMYCTHUJI HETOYHOCTH, BBIBOJIBI C/IEIIANl HETIOTHEIE.

OtmMmetka "yoosnemsopumenbHo" CTaBUTCSA, €CITU CTYIEHT:

1) npaBWJIBHO ONpEAENUI LENb 3aaHus; paOdoTy BBIMONHSET NMPABWIBHO HE MEHEE YeM
HAIoJIOBUHY, OJJHAKO 00bEM BBIMIOJHEHHOW YacTH TAaKOB, YTO IMO3BOJISIET MOJYUUTh NPAaBUIIbHbIE
pe3yJbTATHI U BBIBOJIBI 10 OCHOBHBIM, PUHIIMITAAIBHO BaKHBIM 33/1a4aM PaOoOTHI;
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2) wiu moadop MaTepHuajoB, METOJIOB MPOBEJ C TIOMOIILIO MIPEIOIaBaTelIs;

3) win ObLIH JOMYIIEHBI OMIHOKK B (DOPMYITHMPOBAHUHN BBIBOJIOB,;

3) wiau B OoTYeTe ObUIM JOMYIIEHBI B OOIIEH CIOKHOCTH He Oosiee IBYX OIIMOOK (B
3alUCAX €IUHUI], U3MEPEHHSIX, B BBIYHCICHUSX, TIpadukax, Tabiuuax, cxemax, U T.J.) HE
MPUHIMITAATIBFHOTO JUIS JAaHHOUW paboThl XapakTepa, He TMOBIUSIBIIUX HA PE3YyIbTAT BHIIOJHEHUS;

4) nomyckaeT rpyOyl0 OIIMOKY B OOBACHCHHMH, B O(QOPMICHHH pPabOThI, KOTOpas
MCIIPABIISETCS IO TPEOOBAHUIO MPETIOAABATEIIS.

OtMeTKa "HEeYOBIECTBOPUTEIBHO" CTAaBUTCS, €CIIN CTYIEHT:

1) He ompemeNHI CaMOCTOSATENIFHO LeNb 3aJaHMsl; BBIMOJHWI PabOTy HE IMOJHOCTEHIO,
00BeM BBINOJIHEHHOMN YacTH pabOThl HE MO3BOJISIET CAENATh MPABUIILHBIX BHIBOJOB;

2) WK U3MEPEHHMSI, BEIYUCIICHHSI, HAOJIFOACHUS TIPOU3BOIMIIUCH HEITPABUIIBHO;

3) Wik B Xo7e pabOThl M B OTYETE OOHAPYKWIHNCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEUEHHBIC B TPEOOBAHMSIX K OIICHKE "yIOBICTBOPUTEIBHO"

4) momyckaeT aBe (u Oosiee) rpyObie OMUOKH B OOBSICHEHHH, B OQOpPMIICHHH PabOTHI,
KOTOPBIC HE MOYKET HCIIPABUTH JIAXKe 110 TPEOOBAHHIO TIPETIOaBATEIIS.

OneHo4Hble MaTepHaJibl 1JIsd l'lpOMe)KyTO‘IHOﬁ arrecranmm B (1)0pMe JK3aMcEHa.

[IpuMepHBIii IepeYeHb BOIIPOCOB U 3aIaHUM K IK3AMEHY:

1. Xumunueckuii anemenT. OTHOCHTENBbHAS aTOMHast Macca. Aiorponus. [Ipocteie n
CJIOKHBIE BELIECTBA.

2. OtHOCUTENBHAs MOJIEKYIsIpHas Macca. Mosb. MonsipHas macca. Yucno ABorazpo.

3. XuMH4YeCKu# SKBUBAJICHT BellecTBa. PacuéT XuMHU4ueckoro SKBUBaJIEHTa IPOCTOTO
BELIECTBA, KUCIIOT, OCHOBAHUH, COJIEH. 3aKOH SKBUBAJICHTOB.

4. BanentHocTh. CTEneHb OKUCIEHUS 3JIEMEHTA.

5. 3aKOH COXpaHEHUsI MacChl BELIECTB.

6. 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB, K KAKUM COEIUHEHHSIM OH IPUMEHUM.

7. 3aKoH MpOCThIX 00BEMHBIX OoTHOWEHHH [ et JItoccaka.

8. 3akon ABoranpo. CrnenctBus u3 3akoHa ABorazipo. MossipHbIii 00bEM raza.

9. VpaBuenue Menaeneesa-KnaneipoHna, ero uCIoab30BaHUE MPU PACUETAX.
YHuBepcaibHas ra3oBasi IOCTOSIHHAS, €€ PU3NYECKUI CMBICII.

10. OTHOCUTENBHAS MIIOTHOCTH ra3oB. OnpeaeneHre MoJIsipHOI Macchl Ta3000pa3HbBIX U
JIETYy4YUX BEUIECTB 110 OTHOCUTEIBHOM INIOTHOCTH Ta30B.

11. MeTozs! omnpeaeneHust MOJIIPHBIX Macc ra3000pa3HbIX U JIETYYHUX BEIECTB.

12. OTKpbITHS, T0KA3BIBAIOLINE CI0KHOCTh CTPOEHUS aTOMa (OTKPBITHE KaTOIHBIX
Jy4el, pEHTT€HOBCKHUX JIy4Yel, sIBJICHUS PalHOaKTUBHOCTH).

13. IlepBoie monenu atoma (Mozaenb Jx. Jlxx. Tomcona, moxens Pesepdopna),
HECOCTOSITENIBHOCTh 3TUX IpecTaBiIeHuil. Mozens aroma Bogoposa o bopy.

14. CoBpeMeHHBIE IPEICTABICHNS O CTPOCHUH aToMa. J[BOMCTBEHHAs IpUpoIa
anekTpoHa. YpasHenue je bpoiins. [Tpunnun neonpenenénnoctu I eitzenbepra.

15. Ilonsarue o0 ypaBHenuu lpénunrepa. Cmbica BOTHOBOW (QYHKIIUU .

16. KBaHTOBBIE UKCIa 3JIEKTPOHA.

17. AtomHbIe OpOHTaTH. DIEKTPOHHOE 00JIaK0, peacTaBicHue o0 hopme s-, pP-, d-
AIIEKTPOHHBIX 0OJIAKOB.

18. MHuorosnekTpoHHble aroMbl. [Ipunnun 3anpeta [aynu. [pasuno I'ynaa. Emxocts
3IIEKTPOHHBIX 000JIOUEK.

19. [TpuHIMT cOCTaBICHUS dIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB.

20. Ilepnonnueckuii 3akoH .M. MeHnneneeBa B cBETE TEOPUU CTPOECHMSI aTOMa.

21. CtpykTypa N€puoANYECKON CUCTEMBI JJIEMEHTOB: MIEPUOJIbI, CEMENCTBA, TPYIIIIHI,
noarpynnsl. CMbICT TOPSAAKOBOrO HOMEPAa XMMHUYECKOT0 3JIEMEHTa, HOMEPA Neproja, Homepa
rpynnsl. Oco6oe nonoxeHne BoJopoa, Ieiusl, JaHTaHOUIO0B U aKTHHOU/IOB B IEPUOIUYECKOM
CHUCTEME DIIEMEHTOB.
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22. XapaKTepuCTHUKa XUMUYECKOT0 3JIEMEHTA U €TI0 BAXKHEUIIINX COEAUHEHUN 110
MIOJIOKEHUIO €T0 B IEPUOJUYECKON CUCTEME 3JIEMEHTOB.

23. Ilpupona xumuueckoi cBsi3u. Turbl xumuueckoi cBa3u. OCHOBHBIE XapaKTEPUCTUKHI
XUMHUYECKOHN CBSI3U (IHEPrusl, JUIMHA, BAJICHTHBIE YIIIbl, KPAaTHOCTB).

24. KoBaJsieHTHasl CBsI3b, €€ CBOMCTBA (HACKIIIAEMOCTb, HAIIPABIECHHOCT,
noJIIpU3yeMocTh). OOMEHHBIN U TOHOPHO-aKIIEITOPHBII MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3H.

25. Monnas cBsi3b. MeTammyeckas CBs3b, IpUUMUHA €€ AesioKanu3anuu. Bogopoanas
CBSI3b.

26. TennoBoii 3 PekT XUMUIECKUX peakuid. TepMOXUMHUYECKHUE PEAKIINH, 3aITHUCh
YPaBHEHUN TEPMOXUMHUUYECKUX PEAKLIAMN.

27. Knaccuduxanus temnoBsix 3pdexron. Temnora o6pa3oBanus, TEIIOTa CropaHus
BELIECTB.

28. IlepBblii 3ak0H TepMOAUHAMUKH. TemnoBoit 3hdexT peakuuit pyu U30XOPHOM U
n300apHOM mnporieccax. BHyTpenHss sHeprus, e€ cocrapisomue. DHTanbnus. CTangapTHas
SHTaJIbIU.

29. 3akon I'ecca, cnenctBus u3 3akoHa ['ecca (pacu€r AH peakiuii o Terioram
00pa30oBaHUs U 110 TEIJIOTaM CTOPAHUS BEIECTB).

30. OuTponus. BiusHue arperaTHOro COCTOSIHUSL, TEMIEPATYPbI, TaBICHUS Ha
sHTponuio. CTaHaapTHas SHTPOIUSL.

31. XuMuueckoe CpoJICTBO, MEpa XUMHUECKOTO CPOACTBA. DHTAIBIUUHBIN 1
SHTPONUIHBIN (hakTopbl. TepMoIuHAMUYECKHI TOTEHIIMAT CUCTEMBI.

32. Coboanas sneprus ' m66ca. Coboanas sHeprus ['ensmromnsia. Hanpasienue
XUMHYECKHX TporieccoB. CBs3b N300apHOTO MOTEHIIMANA C SHTANBIIMENH U SHTPOIIHEH.

33. CkOpOCTh XMMHUYECKUX PEAKIUi. Y CIIOBUSI, HEOOXOIUMBIE JIJIsl Havaia peakinu.
BnusiHue npuposl pearupyronmx BeUeCTB, KOHUEHTPALUN, TEMIIEPATYPbl. 3aKOH
JIEHCTBYIOINUX Macc.

34. BnusiHMe KaTaau3aTopoB Ha CKOPOCTh peakiuu. Karanus nosoxuTenbHbI,
OTPHLIATEIIbHBIN, TOMOT€HHBIN, T€TEPOreHHbIA. MeXaHn3M rOMOTE€HHOT O KaTajau3a.
OCO0EHHOCTH KaTaTUTHYECKUX MPOLIECCOB.

35. BnusiHMe n3iydyeHusl Ha CKOPOCTh XMMHUECKUX peakinii. @oToXuMudeckue
IIPOLIECCHI, UX MeXaHU3M. LlenHble peaknn ¢ Hepa3BETBIEHHBIMU U PA3BETBIEHHBIMU LIETISIMHU.

36. Peakiiuu oOpaTumbie 1 HeOOpaTuMbie. PaBHOBECHE CHCTEMBI KaK JUHAMUYECKOE
cocrosinue. KoncranTta paBHOBECHS.

37. BnusiHMe KOHUEHTPALUU, TEMIIEPATYPbl, 1aBJICHUSI HA PABHOBECUE CUCTEMBI.
[Tpunnun Jle arense. [Ipasuno Bant [Nodda.

38. Knaccuduxaius pacTBOpOB MO arperaTHOMY COCTOSHUIO BELIECTB, [0 pa3Mepy
pPacTBOPEHHBIX BEILIECTB.

39. Ilpouecc pactBopenus. [ 'uapararus (compBaramnmsi). PacTBOpuMOCTh TBEPABIX
BELIECTB, XKUAKOCTEN, Ta30B B Boje. 3akoH ['eHpu.

40. PacTBOpHI HackIllIEHHbIE, HEHACHIIIEHHbIe. KOHILIeHTpalus pacTBopa, Crocoobl e
BBIPAKEHMUSL.

41. MaccoBas 1011 paCTBOPEHHOTO BenlecTBa. [IpoleHTHAsE KOHIIEHTpalys pacTBOpa.

42. Monb. MonspHas koHIeHTpaius. MoJsibHas KOHLIEHTpaLusl.

43. DnexkTponuTHdeckas aucconuanus. OopatuMocTs mpoiiecca. OCHOBHBIE TIOJIOKCHUS
TEOPUU IEKTPOJIUTHUECKON AUCCOLUAIINH.

44. DnexTpoauThYecKas JUCCOUHaIus KUCIOT, OCHOBaHUM, coeil. CtyneHyaras
JUCCOLIAIIHS.

45. MoHHbIe peakuniv, HOHHbIE YpaBHEHUA. CMEIIEHNE NOHHBIX pABHOBECHI B pacTBOpax
IIEKTPOJINTOB.

46. DnexkTpoauTUUYecKas auccounanus Boabl. NoHHOE MPOU3BEAECHNUE BOIBI.
Bonopoansrii nokaszatens. [Tonsarue 06 nuankaropax.
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47. I'mpponus. Tunuynsle ciiydan Tuposan3a coieil. Kucible 1 OCHOBHBIE COMH.
BrusiHrEe KOHIIEHTpAIMK pacTBOPa, TEMIIEPATypbl Ha THAPOIHN3. [ MIpoan3 oOpaTuMbli U
HEOOpaTUMBIH.

48. Ilpouecc okucnenus. [Iporecc BoccranoBieHUs. BaxkHeme okucauTenu u
BOCCTAHOBUTEIIH.

49. ITon60op k03P (HUIMEHTOB B OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITHSIX.

Ilpumep sx3amenayuonno20 burema
3K3AMEHAIIMOHHBIN BUJIET Ne 1
Jucummiuaa  B1.0.13 «O6mas xumus»

HanpaBneHnue noaAroToBKu 05.03.04 «['mgpomeTeopoorusi»
1. XuMuuecKkuii 5KBUBAJICHT BelIeCcTBA. PacuéT XMMHUYECKOTO SKBUBAJICHTA MPOCTOTO BEIIECTRA,
KHUCJIOT, OCHOBAHMIH, COJICH. 3aKOH YKBHBAJICHTOB.
2. DAEKTPOIUTUYECKAs AUCCOIUAIINS KUCIOT, OCHOBaHUM, coneil. CTyneH4aras JUCCOIUaIus.
3. Onpenenute Maccy pacTBop€HHoOro BemecTBa B 280 T pacTBopa ¢ KoHIeHTpanuei 15%.

[Tenarornyeckuii pabOTHUK @ b.H.baxenos

(moamnucek)

3aBenyronuii kadeapoit

(moxnuck)

[ara

Kpurepun oneHku:

- OLIEHKA «OTJIMYHO» BBICTABIISETCS CTYJEHTY, €CIM JaHbl IPABUJIbHbIE OTBETHI HAa 3 U3 3
BOIIPOCOB;

- OLIEHKa «XOpOIL0» BBICTABIISIETCA CTYAEHTY, €CIM JlaHbl HE TOYHBIE WM HE IOJHbIE
OTBETHI HAa 3 U3 3 BOIIPOCOB;

- OLIEHKa «y/JOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTY, €CIU JaHbl INpaBUIbHBIC
OTBETHI HA 2 U3 3 BOIIPOCOB;

- OLICHKAa «HEYJOBJIETBOPUTEIHHO» BBICTABIISIETCSA CTYICHTY, €CJIM OTBETHI HA BOIPOCHI B
Ousere He aHbl, TUOO OTBETHI HE BEPHHBI.

Pazpaborunkn:
@‘ JIOLEHT b.H.baxeHnos
(moamuce) (3aHMMaemast TOJIKHOCTBD) (MHMLIKANBI, paMuIINs)

[IporpamMma coctaBiena B coorBerctBuM ¢ TpeOoBanusiMu ®PI'OC BO mo HampaBieHHIo
05.04.04 T'unpomereoposiorusi, HanpaBJIeHHOCTH (Mpopuib) «MHGOpMaMOHHBIE TEXHOJIOTHH B
THIPOMETEOPOIIOTHI

[Iporpamma paccMOTpeHa Ha 3aceaHuu Kadeapbl METEOPOJIOTHH U (PU3UKU OKOJIO3EMHOTO
KOCMUYECKOTO ITPOCTPAHCTBA

«15» mag 2023 1. ITpoTtokox Ne 6

3aB. kadempoii ~Ces8- YR JlaTeimesa|

Hacmoswas npoepamma, He modcem dOblmsb 860cnpou3sedena Hu 8 Kakou ghopme b6e3
npeosapumenbHo20 NUCbMEHHO20 paspeutleHus Kagheopvi-paspabomuuxa npoecpammol.
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