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I.IIEJIM M 3AJIAYU JUCHMUILIJIUHBI (MOIYJIS):

Heap AMCHUIUIMHBI: NOKa3aTh POJb XUMUU B CHCTEME HayK, HAYYUThb HCIIOJIb30BATh
3aKOHBI U TOHSTUS O0LIEl XUMUU B pasjenax JApyrux HayK, HayduTb o0paboTke mHpopmanuu,
CHCTEMAaTU3allui CTPYKTYPHOTO MaTepHasa, BBIABJIECHHIO U WHTEPHpPETALUH 3aKOHOMEPHOCTEH,
IPUCYIIMX CTPOCHUIO XMMHUYECKHX CHCTEM, YCTAHOBJICHHUIO 3aBHCUMOCTH (U3MUYECKUX U
XMMHUYECKUX CBOMCTB OT COCTAaBA CUCTEMBI.

3agauu Kypca:

B pesynbTaTe M3ydeHus: 1aHHOTO Kypca CTYIEHTHI JOJDKHBI TO3HAKOMUTHCS C OCHOBAMHU
00paboTkn uHGOpMaLUU, CHCTEeMaTU3allMed CTPYKTYpHOrO MaTepuaia, BBIIBJICHHEM U
UHTEpIpEeTalluell  3aKOHOMEPHOCTEH, MPHUCYLIMX CTPOCHMIO XUMHYECKMX BEIIECTB, C
YCTQHOBJIEHUEM 3aBUCHUMOCTH (PU3MUECKUX U XUMHUYECKUX CBOICTB OT COCTaBa BEILIECTBA.

basupysce Ha 3HaHUAX, IPUOOPETEHHBIX CTYIEHTAMH B CPEIHEN 1LIKOJIE

— pa3BUTb U YIIyOUTb OCHOBHbIE (DyHIaMEHTaJbHbIC IOHATHUS, IOJYYEHHbIC paHee
(cTpoeHMe aTOMa, XMMUYECKas CBA3b, CKOPOCTh XUMUUECKUX peaKkLUil U 1p.);

— JlaTh NpeJCTaBJIeHHEe 00 YyCTAaHOBJICHUU OOIIMX 3aKOHOB M MPHHIIMIIOB BO3ZHUKHOBEHHS
YIOPSIIOYEHH OCTH;

— O0Y4HTbh CTY/IEHTOB COBPEMEHHBIM IOJX0J[aM K U3yYEHHUIO0 XUMHUYECKUX ITPOLIECCOB;

— 3aKpeNUTh HEOOXOIUMBIN OHATUHHBIN anmapar;

— c(hopMUpOBaTh YMEHHUE IPUMEHATh Ha IIPAKTUKE MOJTy4YECHHbIC 3HAHUS;

— J1aTh IPEICTABICHHUE O POJIM XUMUH B IIPOL[ECCE MTO3HAHUS 3aKOHOB ITPUPO/IBI.

I1. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas qucuuninnHa (Moayns) « Oowas xumus» OTHOCHUTCS K 4acTd, (hOpMUPYEMOit
y4acTHUKaMHU 00Pa30BaTEIbHBIX OTHOIIICHUH.

2.2. 11 n3ydeHus JaHHON yueOHOM MU CIUIIIMHBI (MOAYJs) HEOOXOIUMBI 3HAHHMSI, YMEHUS
Y HaBBIKH, C(HOPMUpPOBaAHHBIC paHee MPU U3YUYCHUH MTPEIMETOB €CTECTBEHHO-HAYYHOTO H
(U3NKO-MAaTEMAaTUYECKOTO IIUKJIOB B CpeaHEl 0011e00pa3oBaTeNbHOM MIKOTIE.

COBOKYITHOCTH pa3/IelIOB, BKIFOYCHHBIX B IPOrpaMMy JHCHHILTHHBI «OO01Ias XuMus»,
MPECTaBIICT COO0M BaXKHBIM ATall €IUHOM CHCTEMBI TOJTOTOBKH OaKaIaBpOB 1O TPOPHITIO
9KOJIOTUYECKOM O€30MaCHOCTH U YITPABIICHUS MPUPOJIONOJIB30BAHUEM. Y CIICIIHOEC OCBOCHUE
MaTepuaia JaHHOW AUCIUTIIHHBI BO3MOXKHO IPU YCIIOBHH OBJAJICHUS CTY CHTAMU
(dyHIaMEHTAIbHBIMH 3HAHUSIMH B PAMKaX Kypca YKa3aHHBIX BBIIIE TUCIIHILIHH.

2.3. [lepeueHs mocieAyOMUX y4eOHBIX NUCIUILUIMH, JIJII KOTOPHIX HEOOXOIUMBI 3HAHUS,
yYMEHUS ¥ HaBBIKU, (GOPMUPYEMbIE TaHHOW Y4eOHON T CIUTUTMHON:

51.0.31 «Xumus oxpyorcarouieii cpeobly

51.0.30 «Ocrosbi npupo0ononb306aHusy

b51.B.J[B.01.01 «l uopoxumusy

I1l. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCIHUITIJIMHBI
[Iporecc ocBOeHUS TUCHMILTMHBI HaMpaBieH Ha (OPMUPOBAHUE AIIEMEHTOB CIEIYIOLIHX
kommneTeHuii B cootBeTcTBUU ¢ @PI'OC BO u OIl BO no nanHomMy HanmpaBJIEHUIO TTOATOTOBKH
05.03.04 «'uapoMeTeopoIOTHSI»:
OIIK-1 —cnocoOeH mpuMeHsTh 0a30BbIE 3HAHHWS B 00J1ACTH MAaTEMAaTUYECKUX U
€CTECTBEHHBIX HAaYK MPH PEIICHUH 3a/1a4 TPO(PeCCHOHATBLHOMN JACSITEIbHOCTH



Ilepedyenn niIaHMPyeMbIX Pe3yIbTATOB 00y4eHHUsI 10 JUCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH 10CTHKEHHUS KOMIIeTeHIUi

KoMmnerenunus

NugukaTopbl
KOMIIETEeHIIN I

PesynbTaTnl 00yyeHnus

OIIK-1

crnoco0eH IpUMEHSATh
0a30BbIe 3HAHUS B 00JIACTH
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK TPH
pelIeHuy 3a1a4
npodeccruoHaTbH oM

NI TeILHOCTH

NJK5-omk-1.3
[Tpumenser 6a3oBbie
3HaHUSl XUMHUH TIPU
IPOBEICHUH XUMHUKO-
AQHATUTUYECKUX
WCCIIEIOBAHUM TIPH
peleHnn 3a1a4
npo¢eccroHaIbHON
JIeATeIbHOCTH

3uams:

— TEOpPEeTUYECKHE OCHOBBI O0IIEH
XUMHH, CYLECTBO pEeaKIUi U
MPOLIECCOB, UCIOJIb3YEMBIX B
XUMUH, TOAXO/bI K U3YUCHHUIO
XUMUYECKUX TPOIECCOB,
BBISIBJISITH 3aKOHOMEPHOCTH,
MPHUCYITIE XUMHUYCCKUM
cCHUCTEMaM.

Ymemy:

- IOATOTOBUTH OOBEKTHI
UCCIIEIOBAHHUS 10 3aJaHHON
METOAMKE, paboTaTh HA
IpUMEHSIEMO annaparype,
MPUMEHSITh OCHOBHBIE 3aKOHBI
XUMUU TIPUA 00CYXKACHUU
MOJIYYEHHBIX PE3yJIbTaTOB,
IIOATOTOBUTH OTUYET O
BBITIOJIHEHHOM paboTe.
Braoemu:

— MOHATHIHBIM anmapaToM 1
MOJIYYCHHBIMH T€OPETHUECCKIUMHU
IPEACTABICHUAMU 001IIei
XUMHUH, OCHOBAMH XUMHUYECKHUX
METOJIOB aHaJN3a
HEOPraHUYECKUX COCTMHEHUH,
METOJI0JIOTHel BBIOOpa
HEOOXOMMBIX PEaKINil, UMETh
HAaBBIKM UX MIPUMEHEHUS MPU
MPOBEJIEHNHU PEaKIINii, HABBIKAMH
paboThl ¢ yueOHOM U yueOHO—
METOANYECKON JINTEPATYPOI.




IV. COAEPX KAHUE U CTPYKTYPA JUCIUIIJINHbBI

O0beM IMCHUTIUIMHBI COCTABJIsAET 3 3a4eTHBIX equHUIbI, 108 yacos,
B ToM 4ncJe 0,47 3a4eTHBIX eTHHUIL, 26 4acOB HA IK3aMeH

dopma npoMeKyTOUHOI aTTeCTAIMNU : DK3aMCH

4.1 Co;[epmalme AUCHHUIINHBI, CTPYKTYPHPOBAHHO€ II0 TéMaM, ¢ YKasaHHE€EM BH/I0B yqeﬁﬂblx 3aHATHI U
OTBCACHHOI'0 HA HUX KOJIUYECTBA aKAACMHUYECCKUX YaC0B

]

VYceTHBIM ompoc,
1 ATOMHO-MOJICKYJIIPHOE YUCHHE 1] 7/11 2 4/1 -1 1/ 2/10 | OTieTHo .
nabopaTopHoi
pabote
2 Ctpoenue aToma 1 | 8/10 - 4/ 1/- 1/ 2/10 | YcrtHblil onpoc.
3 [Iepunonnuecknii 3aKOH ¥ NEPUOAUIECKAs 11 611 2 2/ 1/- 1/ 2/10 KontponbHas
cuctema asemenTom JI.M1.Menaeneera pabota
4 Xumuueckast CBsizb 1 | 8/10 - 4/ 1/- 1/ 2/10 | YcrtHBI ompoc.
5 OCHOBHBIE MTOHSTUSL XUMUYECKOU 1 11/ 2 6/1 11 o/ 2110 VCT.I:II)II/I orpoc,
TEPMOJIMHAMHUKHU 12 OTYET 1O




JTabopaTopHOn
pabore

VYceTHBIM ompoc,
CKOpOoCTh XUMHUYECKUX PEAKLUM. 12/ 2 6/1 2/ o/ /10 | OTd4eT IO }
XUMUYECKOE PAaBHOBECHE 12 nabopaTopHoi
paboTe
KonTponbHas
PactBops! 2| 2 | & 21 11 o/10 | PaoTa, orulr mo
nabopaTopHOi
pabote
YceTHBIM ompoc,
OKHCIUTETFHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH 9/21 2 4/ 1/- 11 6/19 | OTieTHo .
nabopaTopHOi
pabote
KonTtpoab camocTosiTeIbHOI padoThI 1
I[pome:xyTouHas aTTecTaAUSs 26 DK3aMeH
Hroro yacos 108 16 34/4 17/4 10/2 20/89




4.2 Tlnan BHeAyIUTOPHOI CAMOCTOATEJIbHOI PadoThI 00y4alOIUXCS MO THCIUIIHHE

o o *
ATOMHO-MOJICKYJIIPHOE YUCHUE I?;g::eno AabopatopHoit 1,2 Hen 2/10 OTtuér EJJ'II**lféS,G
OJI*-1-4
JIJT** — 2
AHan3 Hay4YHO-METOANYE€CKON HNudopmarmonHo
Crpoenne aToma JIUTEPATYPBI, HHTCPHET 3.4 2/10 Koncnekr ~CHPABOHAIC
pECypCoB IO BOIpocaM CHCTEMBI 13
paszena. CIICKa «O»
paznena V
(m.1,2,5)
OoJr*-1-4
JJT** — 2
AHanM3 Hay9YHO-METOINYeCKON WNudopmarimonno
[lepuonuueckuii 3aKoH JIUTEPATYPBI, HHTCPHET 5 Hen. 2/10 Koncnekr ~CHPABOHHbIC
pecypcoB o BOmpocam CHCTEMBI U3
paznena. CITHCKA «O»
paznena V
(m.1,2,5)
oJI*-1-4
JIJT** — 2
AHan3 Hay4YHO-METOANYECKON HNudopmarmonHo
Xumueckast CBsI3b JIUTEPATYPBI, HITTCPHET 6,7 Hen. 2/10 Koucrexr | o PABOUHPIC

pPecypcoB 1o Bormpocam
paszena.

CUCTCMBI U3
CITHCKa «O»
pasgena V
(n.1,2,5)




OJ1*-1,2,4,5,6

N . JUI** — 2
OTtuéTt mo mabopaTopHoi
WNudopmannonHo
N paboTe. AHANIN3 HAYYHO- N
OCHOBHBIE MTOHSTUSI XUMUYECKOM . OTtuét -CIIPaBOYHBIC
1 METOIMYECKON JTUTEPATYPHI, 8-10 uen. 2/10
TEPMOJAMHAMHUKHI KoHcnekT  |cucteMbl u3
WHTEPHET PECYPCOB IO
BOIIPOCAM pasjena crHcKa «0»
’ paznena V
(m.1,2,5)
CkopocTs XuMu4eckux peakuuil. Xumuuyeckoe |OTuéT 1o nabopaTopHoi Oruér, 0JI*-1,2,5,6
1 11-13 nen. 2/10 o
paBHOBecHE pabote KOHCIIEKT JJI* — 2
Otuét 1o 1abopaTopHOi OTtuéTr OJ1*-1,2,5,6
1  |PactBOpHBI patop 14-16 uen. 2/10 ’ o
pabote KOHCIIEKT JJI* -2
oJI*-1,3
; . JI**—-1,4
OTtuér mo nmabopaTopHoit a
HNudopmarnmonno
paboTe. AHANIN3 HAYIHO- ,
. Oruér, -CIIPaBOYHBIC
1  |OxucnIuTeNnbHO-BOCCTAHOBUTENBHBIE PEAKIIUN |METOJUYECKON JTUTEePATYPHI, 17,18 nen. 6/19
HHTEpHET PecypeoB 110 KOHCIIEKT CHCTEMBI U3
BOIIpOCAaM paszelia crHeKa «0»
P pasaea. paznena V
(m.1,2,5,6)
O6mmit 00beM CaMOCTOSATEIBLHON PabOTHI MO AUCIUILIMHE (Yac) 20/89




4.3 Conep:xanue y4eGHOro MaTepuasia

Tema 1. ATOMHO-MOJIEKYJISIPHOE Y4YeHHe

OcCHOBHbIE MOHSTUA M 3aKOHbI XUMHUU. ATOM. Monekyna. XUMHUYECKUH 3JIEMEHT.
IIpocteie u cnoxuble BemecrBa. OTHOCHTENbHass arToMmHas Macca. OTHocuTenbHas
MoJieKyJsipHasi macca. Mouib. MousipHas Macca. XUMHUYECKAM 3KBUBAJEHT BellecTBa. Pacuér
XUMHYECKOI0 JKBHBAJICHTAa KHCIOT, OCHOBAaHUM, colick. BameHTHOCTh. CTElleHb OKHUCJICHHS
3JeMeHTa. 3aKOH COXPaHEHUsI MacChl BELIECTB. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA. 3aKOH
ABoranpo, creincTBus H3 3akoHa ABoraapo. MomsipHbii 00bEM raza. Yuciao Asoraapo.
VYpaBHenue MenneneeBa-KnaneiipoHa, ero HCIoNb30BaHHE NpU pacuérax. YHUBepcaabHas
ra3oBasi MOCTOsHHas, €€ Qu3nueckuid cmbica. MeToapl OIpenerIeHus] MOJIIPHBIX Macc
ra3o0o0pa3HbIX BeHIecTB (MO0 OTHOCHUTENBHOW IUIOTHOCTM Ta30B, MO 3aKOHY ABOTraapo, Io
ypaBHeHHt0 MenneneeBa-Knaneiipona).

Tema 2. CTpoenne aroma

OTKpBITHS, TOKA3bIBAIOIIME CIOKHOCTh CTPOEHMSI aTOMa (OTKPBITHE KATOJIHBIX Jy4ew,
PEHTTEHOBCKUX JIyuel, SBJIEHUS paAuoakTUBHOCTH). IlepBbie Momenu artoma (MoJenb
Jx.Jlx. Tomcona, w™omenb Pesepdopna), HECOCTOATENBHOCT, OTUX  MPEACTABICHUHU.
CoBpeMeHHbIE MPEACTABIEHUA O CTPOEGHMM aToma. J[BOMCTBEHHas NpUpOJa AIIEKTPOHA.
VYpasuenue ne bpoinsa. [lpunnun weonpenenéunoctu ['eiizenbepra. [lonsitue 06 ypaBHEeHUUM
HIpénunrepa. Cwmbica BosHOBOM (GyHKIuM Y. KBaHTOBbIE 4Ymcia 3JIEKTpOHA. ATOMHBIE
opOuTany, 3JeKTpoHHbIe oOjaka. [IpencraBienue o dopme s-, pP-, d-2IEKTPOHHBIX OOJIAKOB.
MHorosnekTpoHHbIe aToMbl. Ilpunnun 3anpera [aymu. [Tpasuno I'yuaa. EMkocTs snexTpoHHBIX
obomnouek. [IpuHIMI cocTaBlIeHUs AIEKTPOHHBIX (POPMYIT AaTOMOB 3JIEMEHTOB.

Tema 3. Ilepuoguueckmii 3akoH W mNepuoauveckasi cucrema 3jaemenros JI. H.
MenpaeieeBa

[Tepuognueckuii 3akon .M. MenaeneeBa B cBere Teopuu cTpoeHust atoma. CTpyKTypa
MEPUOANYECKON CHCTEMBI JJIEMEHTOB: IIEPUOMABI, CEMENCTBA, IOACEMENCTBA, TIPYIIIbI,
noarpymibl. CMBICH MOPSIAKOBOTO HOMEpa XMMHMUYECKOro 3JIeMEHTa, HOMepa Iepuoja, Homepa
rpynnel. Ocoboe MmonoXkeHue BOAOpOAA, Teius, JaHTAaHOWUJIOB, aKTUHOUJOB. llepuomuyeckoe
M3MEHEHHE HEKOTOPHIX CBOMCTB aTOMOB (PaJuycOB aTOMOB W MOHOB, MOTEHIIMAJa MOHU3AINH
CpPOJZICTBA K DJIEKTPOHY, JIEKTPOOTPHUIATEILHOCTH). XapaKTepUCTHKAa XUMHYECKOTO 3JIeMeHTa U
€ro BAXKHEUIIMX COEIMHEHUHW IO IOJOKEHUIO €ro B MEPUOANYECKOM CHCTEME 3IIEMEHTOB
.M. Menneneena.

Tema 4. Xumnueckasi CBA3b

[Ipupona xumuueckoi cBsaA3u. Tunbel XUMHUYECKOW cBsI3M. OCHOBHBIE XapaKTEPUCTUKH
XUMHUYECKON CBSI3U (PHEpPrus, NJIMHA, BAJCHTHbIE YIJIbl, KpaTHOCThb). KoBaneHTHas CBs3b, €€
CBOWCTBa (HACBIIAEMOCTh, HAIpPABIEHHOCTb, MOIApU3yeMocTh). OOMEHHBI W JOHOPHO-
aKLENTOPHBIH MEXaHM3Mbl 00pa3oBaHUsl KOBaJIEHTHOH cBs3u. MoHHas cBsf3b. MeTaminueckas
CBs3b, IPUYMHA €€ esloKanu3anny. BogopoaHas cBA3b.

Tema 5. OcHOBHbIE IOHATHUSA XMMUYECKOH TEPMOTUHAMUKH

TennoBoit 3dexkr xumuyeckux peaknuil. TepMOXUMHUUECKHE pEaKLUH, 3aluch
ypaBHEHHI TepMoxumuueckux peakuuid. Knaccudukaums ternoBeix 3¢dexton. Temnora
obpa3oBanus. Terora cropanus. [IepBblii 3aKOH TepMOIUHAMHUKHU. TermioBor 3G eKT peakiuii
MIpU U30XOPHOM U U300apHOM Mporieccax. BHyTpeHHss sHeprus, e€ coCTaBISIONIE. DHTAIbINUS.
CranpaptHas sHTanbnus. 3akoH I'ecca. CrnenctBust u3 3akoHa ['ecca (pacuér AH peakuuu mo
TEIIOTaM OOpa30BaHUS M IO TEIUIOTaM CrOpaHHUs BELIECTB). DHTpOMNMs. DHTpONMs — Mepa
HEYMOPSAJOYECHHOCTH CHCTEMBL. ODHTPONUS M TEPMOJMHAMHMYECKAs BEPOSTHOCTb CHCTEMBI.
BnusHue arperaTHOro COCTOSIHMs, TeMmIepaTypbl, AaBieHHs Ha HsHTponuto. CraHgapTHas
SHTponMsA. XHUMHYECKOE CpPOACTBO, MeEpa XHUMHUYECKOoro cpoacrtea. [IpuHoun beptio.
DOHTaNbMUWHBIA W JHTPONMHUUHBIN  (QakTopsl. TepMOOTUHAMUYECKHA MMOTEHIMANT CHCTEMBI.
CBob6oanast sHeprusi ['m66ca. CoOoanas sHeprust ['enpmromnsia. HampaBneHune XuMHUYECKHX
nporeccoB. CBs3b M300apHOr0 MOTEHIMANA C JAPYTUMH TEPMOIMHAMUYECKHUMH BEIUYHMHAMHU
(oHTanpIUen U SHTPONUEH ).



Tema 6. CkopocTh XUMHYECKHX PeaKkunil. XHMHYeCKOe PaBHOBeCHE

CkopocTh  XMMMUYECKHX  peakuuil.  YciaoBus, HeoOXoauMmble  JJsi  Hauaja
peakunn.DakTophl, BIAMAKOIIME HAa CKOPOCTh PEaKLUMi: BIMSHHUE NPUPOABI PEArupyrOIINUX
BEILECTB, KOHIIEHTpAlMH, 3aKOH JEHCTBYIOIIMX MAacC; BIMSHHUE TEMIEpPaTypbl. AKTHBHBIE
YacTULlbl, SHEPrusl aKTUBALIMK; BIIMSHUE KaTaJU3aTopa, KaTajau3 I'OMOIEHHBIM, FeTeporeHHbIH,
IIOJIOKUTENbHBIM, OTPULIATENbHBIA, MEXaHW3M TIOMOIEHHOIO  KaTajlu3a, OCOOEHHOCTU
KaTaIUTUYECKUX IMPOIECCOB; BIMUSHUE M3ITY4YEeHUsS, (OTOXMMHUYECKHE MPOIECCHl, X MEXaHHU3M,
LEMHbIE peaKklMu C HEpa3BETBICHHBIMU U Pa3BETBICHHBIMHU LeMsMU. Peakuuu obpaTumble U
HeoOpaTtuMble. PaBHOBecue cucTembl Kak AMHaMHueckoe cocTosiHue. KoHcTraHTa paBHOBECHS.
@akTophl, BIMAIOIIME HAa pPABHOBECME CHUCTEMBI: KOHIIEHTPALMs BELIECTB, TEMIEpaTypa,
naBieHue. YcinoBus cMeleHus paBHoBecus, npuHiun Jle llarense. [IpaBuno Bant 'ododa.

Tema 7. PacTBOpHI

Knaccugukanus pacTBOpOB IO arperaTHOMy COCTOSIHUIO BELIECTB, II0 pa3Mepy
pacTBOpéHHBbIX yactull. MctunHable pactBophl. [Ipouece pacTBopeHus BelecTBa B paCTBOPUTENE
— (usuko-xumuueckuit mnpomecc. I'miaparanus (cosnbBaranus). PacTBopuMoOCTb TBEPIBIX
BEILIECTB, JKUJKOCTEH, Ta30B B BoAE. 3akoH ['eHpu. PacTBOpbI HachIIEHHbIE, HEHACHIILIEHHBIE.
Konnentpanus pactBopa, ciocoObl €€ BbIpaXkeHUs (MaccoBasl 10l paCTBOPEHHOIO BELIECTBA,
MIPOLIEHTHAsT KOHLIEHTpALMsl, MOJIIPHOCTb, MOJISJIBHOCTb, HOpPMalbHOCTh, TUTpP). CBoiicTBa
pacTBOpPOB  3JEKTPOJIMTOB. DJIEKTPOJIMTHUECKAs AMCCOLMAlMs, OOpaTUMOCTh IIpoliecca.
OCHOBHBIE TIOJIO)KEHUS TEOPUHU DJIEKTPOJIMTUYECKON JUCCOLUALUU. DJIEKTPOIMTUYECKAs
JUccoLManus KUCIOT, OCHOBaHUM, coneil. CtyneHdaras guccouuanus. CTeneHb M KOHCTAaHTa
nucconuanuy. VoHHble peakuuM, MOHHbIE ypaBHEHMs. CMeEIlEHHUE HOHHBIX DPAaBHOBECUM B
pacTBOpax HSJIEKTPOJIMTOB. OJIEKTPOJIUTHYECKas auccouuanus Boabl. MoHHOe mpowusBeneHue
Boabl. Bonopoanbiii nmokazarens. [lonstue o6 umuaumkartopax. ['maponu3. TumuyHble ciydau
ruaposmsa coned. ['uaponn3 coneil ¢ MHOrOBaJICHTHBIMU MOHaMH. Kuciible 1 OCHOBHBIE COJIN.
BmusHue pasnuuHbIX (AKTOpPOB Ha THUAPONW3 (KOHLEHTpAIMs BEIIECTB, TEMIIEpaTypa).
I'unponus oOpaTUMBbId U HEOOPATUMBIA.

Tema 8. OKHCIAUTEIBHO-BOCCTAHOBUTEJIbHbBIC PEAKIIU U

[Iponiecc oxucnenusi. Ilpomecc BoccTaHOBiIEHUA. OKUCIUTENbHO-BOCCTAHOBUTEIbHAS
peakuus — eIMHBIM mpoluecc. BaxHelnmme OKUCIUTENIM M BOCCTAHOBUTENU. OKHUCIUTENBHO-
BOCCTaHOBUTENIbHAs  JBOMCTBEHHOCTh. [lomb6op k03 PUIHEHTOB B  OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUAX METOJOM JJIEKTPOHHOIO OajaHca M METOAOM COCTaBJICHMS
JIEKTPOHHO-MOHHBIX YpaBHEHUH (METOJI MOJIypeaKLuii).

4.3.1. llepevyeHb CeMHUHAPCKHUX, MPAKTUYECKHUX 3aAHATHIA M J1a00PaTOPHBIX padoT

No pazgena | HaummeHnoBaHue ceMUHapoB, TpynoemkocTs Ornenounsle | @opmupyembie
*
/i W TEMBI MPAKTUYECKUX U JIa0OPaTOPHBIX paboT (uac.) cpeacrBa RCRUICICHIHIE
(MHAUKATOPHI)
AUCLUIIMHBL Bceero W3 Hux
(Momyist) 4acoB | MpaKTHYECKas
IOATrOTOBKA
2 3 4 5 6 7
1 |Temal ATOMHO-MOJICKYJIIpHOE yueHue, | 2/1 2/1 Jla6opat |OIIK-1
onpejeNieHr e SKBUBAJICHTA opHast NIKs omx-1.3
MeTaJia pabora
2 | Tema 2 Ctpoenue aToma 1/ - Pedepar [OIIK-1
NBHAaA I/II[KB.QH](.llg
pabota
3 | Tema3 [lepuonuuecknii 3akoH 1/ - Pedepar |OIIK-1
UBHasg NIKs omx-1.3
pabora
4 | Tema 4 XuMHUECKasl CBA3b 1/ - Pedepat |OIIK-1
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HBHasA WK onx-1.3
pabota
5 | Temas OCHOBBI XUMHUYECKON 2/1 2/1 Jla6opato [OITK-1
TePMOJIMHAMUKH. pHast NIKs omnx-1.3
Ornpenenenue SHTAIBIUN pabora
pEeaKIUM HEeUTpanu3aiuu
CHJILHOTO OCHOBaHUS CUJIBHOMN
KHCIIOTOM
6 |Temab CKOpOCTh XUMHUYECKUX 2/1 2/1 JIaGoparo |OI1K-1
peakuuii. XUMHUYECKOE pHas MK omx-1.3
paBHOBecUE. 3aBUCUMOCTb pabota
CKOPOCTH PEaKLUU OT
KOHIICH TPAIIHH.
DIIEKTPOJIM THUECKAs
JICCOITUAITHS.
7 | Tema7 PactBopbl. MoOHHBIE peakiium. 2/ 2/ JIa6opar |OIIK-1
I'maponus conen OpHas MK omx-1.3
pabora
8 | Tema$8 OxucauTensHo- 11 11 JIa6opato |OIIK-1
BOCCTAaHOBUTEIbHBIC PEAKIIUH. pHas NKs-0mnx-1.3
pabota
4.3.2. TlepeueHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITEJbHOE W3yYeHHe
CTYeHTaMH B paMKax camMocTosiTeabHoil padotsl (CPC)
/o Tema 3ananue ®opmupyemas NAK
KOMIIETEHIIHS
Tema 1 AtomHo-monekymsapHoe | OIK-1 NJK5-omnx-1.3
yUYCHUE
Tema 3 Cas3b crpoenus aroma u | OIIK-1 UJK5-omnx-1.3
TIOJIOKCHUS DJIEMEHTA B
MIEPUOANYECKON CUCTEME
XUMHYECKUX 3JICMECHTOB
JI.M.Menneneera
Tema 4 CocraBiieHHE CXEM OIlK-1 NJK5-omnx-1.3
0o0pa30oBaHMs U pa3pbiBa
XHUMHUYECKUX CBSI3eH
pa3Horo TUmna
Tema 5 Pemenune 3amad na OIIK-1 WK omx-1.3
3aIaHHYIO TEMY,
COCTaBJICHHE KOHCITCKTa
Tema 6 Pacuér ckopoctu OIIK-1 MK onk-1.3
PEAKIMU 110 TaHHBIM
SKCIIEPUMEHTA
Tema 7 CocTaBieHne HOHHBIX OIIK-1 NIKs onk-1.3
ypaBHeHHU. Pacuér
KOHIICHTpAIINU
pacTBOPOB.
Tema 8 CocraBnenue ypaBHennii | OIIK-1 NJK5-omnx-1.3
OKHCIIUTEJIbHO-
BOCCTaHOBHUTEIBHBIX
peaKkuuii.
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4.4. Meroauueckue YKa3aHHsi 10 OPraHU3alMU CaMOCTOSITEJIbHOI pPadoThI
CTYJI€HTOB

MeTonuueckne yKa3zaHUS IO OPraHHU3alMyd CaMOCTOATEILHOW paboOThl, C MOAPOOHBIM
OMHMCAaHMEeM KaXXJIOTO 3aJaHus, mpeactaBieHHoOro B Tabiwmie 4.3.2, pasmeniensl B OUOC mo
nucuuminae «O01mas xumusi». Kox qocryma: 7xzdep.

V. VYYEBHO-METOJNYECKOE U UH®POPMAIIMOHHOE OBECITEYEHUE
JUCHUILINHBI (MOLYJIST)

a) nepevyeHb JUTEPaATypPbl
OcHoBHas:
1. I'muaka H.JI. OGmias xumust: yuebnoe nmocooue / H.JI. I'muaka. — Uzn. crep. — M.:
KnoPyc, 2012. — 746 c.
2. I'mmaka H.JI. O6mas xumus: yuyedHoe nocodoue / HJL. I'muuka. — Uzn. crep. — M.:
KnoPyc, 2013. — 746 c.
5. I'muaka H.JI. 3amaun u ynpaxueHus o oomieit xumun. [Tocodue. / H.JI. I'muaka. — M.:
Bricirmk., 2005. — 240 c.
B) IPOrpaMMHoe o0ecre4yeHue:
HHTEPHET-UCTOYHUKH:
JlomoJiHUTeIbHAS :
1. Kapanersny M.X. OOmiast 1 Heopranuueckas xumusi: YuedHoe nocodue st BY3o08. /
M.X. Kapanersann, C.U. Ipakun. — M.: Xumus, 1994. — 588 c.+
2. JumoBa JILM., XynaxoBa P.B. OOmas xumusga. MeTonuueckue yKazaHHs K
nabopaTopHbiM paboram. HMpkyrtck: WM3n-Bo MpKyTCKOro rocymaapCTBEHHOIO YHHUBEPCHUTETA,
2006. - 28 c.
3. Cadponos A.1O., Cransmaxosa B.A., [lumoBa JL.M., [imurpuuenko M.1O., MyHkyeBa
M.T. Heopranuueckast xumusi. Yactp 1. Meronuueckue ykazaHusi K JJaOOpaTOPHBIM paboTam.
Upkyrck: U3a-Bo UpkyTckoro rocynapctBeHHoro ynusepeurera, 2009. — 44 c.

0) 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE U NOUCKOBbIE CHCTEMbI

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

2. OcHoBbl xumuu. HuHTepHeT-yueOHuk. (A. B. Manyiinos, B. M. Ponuonos)
www.hemi.nsu.ru

3. www.alleng.ru/edu/chem9.htm — 6a3a nHTEpHET-y4eOHMKOB 110 OOIIEH XUMHH

4. www.xenoid.ru/adverts/chem_books.php — 6a3a oTckaHHpPOBaHHBIX KHUT 10 XUMHHU

5. chemistry-chemists.com/Uchebniki.html — yueOHuku mo xumumu.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCIHUIIJINHbI
MOAYJIA)

6.1. YueOHO-1a00paTOopHOE 000pyI0BAHUE:!

JlekuMOHHBIE 3aHATHSA MNPOXOAAT B ayauropuu Ha 60 mOcago4HBIX MeECT C
MYJBTUMEAUUHBIM 000py10BaHUEM U Y4eOHOM MeOeblo.

[Ipaktudeckue 3aHATHA, TpPeOYIOIIME HCIOJIB30BaHHUS IEPCOHAIBHBIX KOMIIBIOTEPOB
MPOXOAAT B KOMITBIOTEPHOM KJj1acce Ha 14 mocaoyHbIX MECT.

JlabopaTopHble 3aHATUS MPOXOAAT B JAOOPATOPUUM XUMHUYECKOrO0 MPAaKTHKyMa
XUMHUYECKOro  (QakyibTera, OOOpyJIOBaHHOW BCEM HEOOXOIMMBIM JJs  HPOBEIEHUs
nabopaTOpHBIX padoT.

6.2. [IporpaMmmHoOe o0ecnieueHue:

HE MIPEyCMOTPEHO

6.3. TexHuveckne u IJIEKTPOHHBIE CPEACTBA:
VYueOHblii MaTepua MOJaeTcsi ¢ UCHOJIb30BAHMEM COBPEMEHHBIX CPEJCTB BU3YaIM3aLUU C
MIPUMEHEHUEM MYJIbTHMEUIMHOTO 000pYy/I0BaHUSI.
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[lepcoHanbHble KOMOBIOTEPHI 7Sl BBIMOJHEHHS] MPAKTHUECKUX U CaMOCTOSTENBbHBIX
pabor.

[To xa)x10¥1 TeMe AV CHUTUIMHBI TOJATOTOBJICHBI MIPE3EHTAIIMH, Pa3MEIIEHHbIE B OTKPBITOM
noctyne B OMOC.

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'H

[IpenonaBanue  AUCUMIIIMHBI  BEOETCS € HNPUMEHEHHEM  CIEAYIOIIMX  BHUJOB
00pa3oBaTeIbHBIX TEXHOJIOTHl:

HNudopmannoHHbie TEXHOJOTHH: HCIOJIb30BaHUE 3JIEKTPOHHBIX 00pa30BaTENbHBIX
pecypcoB IMpH TMOATOTOBKE K 3aHITUSAM, 3aHATUS COMPOBOXKAAIOTCS MYJIbTUMEAUHHBIMU
MIPE3eHTALUSIMHU, TPOCMOTPOM POJIMKOB IO MPOXOAUMBIM TEMAM.

IIpoekTHasi TEeXHOJIOTHSI: OPraHU3ALUSA CAMOCTOSATEIBHOW PabOThI CTYAEHTOB, KOIAa
o0y4eHne MPOUCXOIUT B IpoLecce AEATEIbHOCTH, HAPABICHHOW Ha pa3pelieHne MpoOJIeMbl,
BO3HUKILEH B X0J1€ U3yUEHUS TEMBI

IIpo6siemMHoe o0O0y4deHHe: CTUMYJUPOBAaHUE CTYAEHTOB K  CaMOCTOSTEIbHOMY
NPUOOPETEHNIO 3HAHUN, HEOOXOAUMBIX JUISl PEIIEHUS KOHKPETHOH MpOOJIEMBI, €ro 3JeMEHThI
UCIIOJIb3YIOTCS B XOJ1€ 3aHATU.

KonTexkcTHOE 00y4eHne: MOTUBALUS CTYIEHTOB K YCBOCHUIO 3HAHUH IIyTEM BBISBICHUS
CBsI3eH MEX]ly KOHKPETHBIM 3HAaHUEM U €ro PUMEHEHUEM;

OO0yuyeHue Ha OCHOBe ONbITA: aKTUBM3aLHs ITO3HABATEIBHON NEATEIBHOCTH CTYJEHTA
IIPOBOJIUTCS 32 CUET aCCOLMALIUY U COOCTBEHHOI'O OIbITA.

OO0yyeHne KPHTHYECKOMY MbINNICHHIO: IIOCTPOEHHE 3aHATHSA 10 OIPENEIECHHOMY
QITOPUTMY — IIOCIEIOBATEIbHO, B COOTBETCTBUU C TpeMs (a3aMu: BBI30B, OCMBICICHUE U
peduekcus. Lens naHHOI 00pa3oBaTeIbHON TEXHOJOTUU — PAa3BUTHE MBICIUTEIBHBIX HABBIKOB
o0yyaronmxcs, He0OXOIMMBIX HE TOJIbKO MPH U3YUEHUU YUEOHBIX MPEIMETOB, HO U B OOBIYHON
KHU3HU, U B MpOo(ecCHOHAIbHOU AESITeNbHOCTH (YMEHHE NMPUHUMATh B3BEIICHHbBIE PEIICHHUS,
paboTtats ¢ uHOpPMAIIHEH U 1Ip.).

CranumonHoe oO0y4yeHWe: OpraHu3anysl LEJNCHAIIPABIEHHOW W IUJIAHOMEPHOM
CaMOCTOSITENIbHOM  pa0OThl CTYJAEHTOB Ha 3aHATMM B MMHHU-TpyHnax B Lemax Ooiee
3 (PEeKTUBHOTO YCBOEHHUS IPOXOIUMOr0 MaTepuana, Korja KakJas rpylmna BBIOMPAeT CBOIO
00pa3oBaTeIbHYI0 TPACKTOPHIO, M CTYACHTHI CAMU OLIEHHUBAIOT CBOIO PaloTYy.

[Ipu n3y4eHuH TUCHUIUIMHBI TPETYCMOTPEHBI:

1) nekuuu ¢ MpuMeHeHueM O0bSICHUTEIbHO—UIUTIOCTPATUBHBIX TEXHOJIOTHI;

2) nabopaTopHble pabOTHI (BBIIOIHAIOTCS HHIUBUYAIbHO);

3) peuienue 3aaady;

4) camocTosTenbHas paboTa CTYAEHTOB, BKJIIOYAONAas MOATOTOBKY K 3aHATHSIM B opme
U3y4YeHUsl TEOPETHYECKOro MaTepuaya JEeKIHMH, MOJArOTOBKY K BBIIOJHEHHMIO JIa0OpaTOPHBIX
paboT, K TeKylIeMy KOHTPOJIIO yCIIeBaeMOCTH;

5) KOHCYIbTUPOBAaHUE CTYACHTOB IO M3y4aeMbIM TEOPETUYECKMM M IPAaKTUYECKUM
BOIIPOCAM.
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HauMeHoBaHHe TeM 3aHATHI C HCNIOJIb30BAHUEM AKTHBHBIX (l)OpM oﬁyqe}mﬂ:

®dopma / Metosr
Ne Tema 3anATH Bun 3ansTns MHTEPAaKTUBHOT O Kon-Bo yacos
00y4eHHsI
ATOMHO- Hudopmanmonasie
Jlexnusi/maboparop (opar
MOJIEKYISIPHOE TEXHOJIOTUH/IPOOIeMHOE 412
1 Has pabora
y4CHHC 06yquI/Ie
Crpoenue atoma Jlexuus/ HudopManmoHHbie
2 CaMOCTOSTEIbHAS TeXHoJoriu/ 4/1
pabota KOHTEKCTHOE 00y4eHHUe
Ilepnoanueckuii HNHpopmamonHble
3 PHOA Jlexuus (opwan 2
3aKOH TEXHOJIOTUH
XuMmnyeckas Jlexuus/ HNudopmarpionsbie
4 | cBa3b CaMOCTOSTEIbHASL TeXHOIOornu/ 4/1
pabora KOHTEKCTHOE 00yUeHHe
OcHoBBI Jlexuus/
. . aKrI;ILtIIeCKa;I Hudopmanmonusie
5 | moronmon  padoral rexionoriu/ 6/1/2
TCPMOTMHAMUKH. P KOHTEKCTHOE 00ydeHue/
nabopaTopHas
mpobiemMHoe 00ydeHne
pabora
Cropocre Nt/ Undopmanmonusie
XUMUYECKUX paKTHYeCKas P
N TeXHOJOTHH/
6 | peakumii. pabora/ 6/2/2
X ccKoe nabopaTopHas KOHTEKCTHOE 00y4deHUe/
MM pobIiieMHOE 00yUYeHHE
paBHOBECHE. pabora
PacTtBOpBI. Jlexuus/
p K WNudopmarmonHbie
fpaKTHICeckas TeXHOIOrHH/
7 pabora/ 4/2/2
KOHTEKCTHOE 00yueHue/
nmabopaTtopHas
npobaemMHoe 00ydeHne
pabora
- Jlexumst/
OKHCIIUTENBHO . aKrI;IIfI e Vi opMAITHOHHEE
o BOCCTaHOBUTEILH p oo TexHomorun/ )
bIC pCaKIIH. P KOHTEKCTHOE 00y4eHue/
nabopaTopHas
npobaeMHoe 00ydeHne
pabota

Hroro yacos

(@]
I

VIII.LOOEHOYHBIE MATEPUAJIBI U1 TEKYHIIETI'O KOHTPOJIA U
MPOMEXYTOUYHOM ATTECTAIIUU

8.1 OuneHouHnbie MaTepuainl (OM):

OueHoquze mamepuaiobl ON151 6XOOH020 KOHmpoJjid — HE NPEAYCMOTPCHBI.

OueHoqule mamepuailbl mexKyuieco KOHRmpO.Jis

Tema nim pasaen [Toka3zareinb Kpurepuii ouenuBanus | Dopmupyembie
JUCLUTIITMHBI KOMIIETEHIINH
Y UHJUKATOPbI
ATOMHO-MOJIEKYJISIPHOE | 3HAET OCHOBHBIE Bnaneer matepuanom  |OIIK-1
y4YeHUue MOHATHUS U ONIPENICTICHUS. | JaHHOTO pa3jena. NIKs-omx-1.3
3HaeT OTBETHI Ha
KOHTPOJIbHBIE
BOIIPOCHI.
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Tema unu paznen [Toka3arenb Kpurepuii ouenuBanus | @opmupyemblie
JUCLUIIIHBI KOMITIETEHLIUU
Y UHJUKATOPbI

Crpoenue atoma 3HaeT COBpEMEHHBIE Brnageer wmarepuanom |OITK-1
MPEeICTABJIEHUS O JTAHHOTO pa3jena. WIK5-orx-1.3
CTPOEHUH aTOMA. 3HaeT OTBETHI Ha

KOHTPOJIbHbIE
BOIPOCHI.

Ilepuoanyeckuii 3aK0H 3HAET COBPEMEHHYIO Brnageer wmarepuanom |OIIK-1
(hOpMYIHPOBKY JTAHHOTO pa3jena. NKsomx-1.3
IIepuoguyeckoro 3HaeT OTBETHI Ha
3aKOHA, CBSI3b CTPOCHHSI | KOHTPOJIbHBIE
aToMa C MOJIOKEHUEM BOIIPOCHI.
anemenTa B [1C.

XuMu4deckas CBSI3b 3HAaeT OCHOBHBIE THUIIBI Brnageer wmarepuanom |OITK-1
XAMHYECKUX CBS3EH, JaHHOTO pa3Jaera. NIKs-omx-1.3
crnocoObl 00pa3oBaHus U | 3HaeT  OTBEThl  Ha
pasphbiBa. KOHTPOJIbHbIE

BOIIPOCHI.

OCHOBBI XMMHUY €CKOI 3HaeTCOBpEMEHHbBIE Brnaneer wmarepuanom |OITK-1

TEPMOJIMHAMUKHU. MpeaCcTaBiIeHus 00 JAHHOTO pa3jiena. NKs-omk-1.3
SHEpreTUKe MpOoTeKaHus | 3HAeT  OTBEThl  Ha
XUMHUYECKUX KOHTPOJIbHBIE
IIPEBPALLEHHN, BOIIPOCHI.

OCHOBHBIC TTOHSITHS BoimosHnn

XUMHUYECKON CaMOCTOATEIIbHYIO

TEPMOJIUHAMUKHU paboTy C OIIEHKOW He
HIUXKE
«YIOBJIETBOPUTEIBHOY

CKOpOCTb XUMUYECKUX 3Haer ocHOBHBIE OHATUA: | Bageer wmarepuanom |OITK-1

peakuuii. XUMHAYECKOE CKOPOCTH XUMHYECKOM JIAaHHOT'O pasjena. WIKs-omnx-1.3

paBHOBECHE. pcaKknuu, KOHCTaHnTa 3HaeT  OTBETHl  Ha
CKOPOCTH, BIIMAHUE HA KOHTPOJIbHEIE
CKOPOCTbH PA3JIMYHBIX BOTIPOCHL.
(hakTOpOB: KOHLEHTPALIUH,
TeMIeparypsbl, CIIOCOObI
CMCIICHUSA XUMHUYCCKOI'O
paBHOBECHSL.

PactBOpBL. 3HaeT OCHOBHBIE Bnaneer wmatepuanom |OIIK-1
CIOCOOBI BBIPAKEHUS JAHHOTO pa3Jiena. MIKs-omx-1.3
KOHLIEH TpaLuu 3HaeT  OTBETHl  Ha
pacTBOpPOB, OHSATHE KOHTPOJIbHbIE
ANEKTPOIUTHYECKAS BOIIPOCHI.

JTUCCOLIMAIIHS,
BBIPKEHUE JJIsT
MIPOU3BEICHUS
pactBopumocTH, pH

OKuCINTENBHO- 3HaeT OCHOBHBIE Bnaneer wmatepuanom |OIIK-1

BOCCTAaHOBUTEIbHbBIC MHOHSTHUS . OKUCIIUTEIb, JTAHHOT O pa3jena. NKs-omx-1.3

peaxiuu. BOCCTAaHOBUTEINb, 3HaeT OTBETHI HAa

CTEINEHb OKUCJIEHHU.
YMeeT cocTaBIITh

KOHTPOJIbHBIC
BOITPOCHI. BeimomHaun
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Tema unu paznen [Toka3arenb Kpurepuii ouenuBanus | @opmupyemblie
JUCLUIIIHBI KOMITIETEHLIUU
U MHAUKATOPbI

ypaBHeHHs1 OB peakuuii. | caMOCTOSATEIIbHYIO
paboTy C OIEHKOW HE
HIUXKE
«y10OBJICTBOPUTEIHLHOY.

Jlnst mpoBenieHust TeKymiero KoHTpoJisi yerneBaemoctd OC BKIIHOYAIOT YCTHBIM OMPOC IO
TeMaM TIPU BBIOJHEHUU JTA0OPATOPHBIX pa0doT, MPOBEPKY OTYETOB MO TaOOPaTOPHBIM paboTam,
MPOBENICHNE KOHTPOJIBHBIX/CAMOCTOSITEIBHBIX PaboT.

[Tpumeps! 3a1aHI CAaMOCTOSATEILHONW PaOOTHI:

buner Ne 1.

1. JlaliTe XapaKTE€pUCTUKY 3J€MEHTa IO IOJIO)KEHUIO €ro B MEPUOJUYECKON CHCTEME
3JIEMEHTOB: MOPSIKOBBIM HOMEpP, HOMEP MEePUoAa, TPyHibl (MIOICHUTh C TOYKU 3PEHUS TEOpUHU
CTPOEHHUSI aToMa), B KaKOW MOJArpYyNIe HAXOAUTCS; YKaXXUTE BBICIIYI0 W HH3LIYIO CTEHNEHU
OKHCJIEHHS, (DOPMYIly BBICIIET'O OKCHJA U THIPOKCUAA, UX XapaKTep; COCTaBbTE JIEKTPOHHYIO
(hopMyITy JaHHOTO 3JIEMEHTA.

2. Hanumwure ypaBHEHUE SJEKTPOJUTUYECKOW JUCCOLMALMU CEPHOM  KHUCIOTHI,
ruapokcuaa 6apus, pocdara Kaaus.

3. CocraBbT€ ypaBHEHHE pEaKIMH MEKIy pacTBOpaMu xjopunaa xeneza (+3) u
TUIPOKCHJIA HATPUS B MOJIEKYJIIPHONW U MOHHOM (opmax.

Buner Ne 2.

1. CocraBpTe ypaBHEHHE pEaKIHH THAPONHM3a coleil: kapOonara Hatpus Na,COj ,
cynbdara ammonus (NH4)2SO04.

2. [MonGepute KO3PPUIMEHTHI B YPaBHEHHUSIX PEAKITHI:

KMnO4 + H,SO,4 + K;SO3 — MnSO4 + Ky SOs+ HO

K>CrOs + KOH + KI — I, + K3CrO3 + H,O

Texywuii KoHmpoib 6 8ude nposepKu omuema Mo 1aOOPATOPHON MM CAMOCTOSTEILHON
paboTe mpeanonaraeT CleAyIne BapruaHThl OLlEHUBAHHUS:

OneHka BBINTOJIHEHUS TPAKTUYECKUX (CAMOCTOATEIbHBIX) padoT.

OtMmerka "omauuno" cTaBUTCS, €CIIM CTYAEHT:

1) mpaBUIILHO OMpeenu Lelb 3a1aHus,

2) BBHINOJAHWI paboOTy B TMOJHOM OOBEME C COOJIIOJICHMEM HEOOXOAUMOi
MOCJIEIOBATEIbHOCTH;

3) HAy4YHO, TPaAaMOTHO, JIOTHYHO OIKCAaJ Pe3ydbTaThl W CHOPMYIUPOBAN BBIBOABL B
MPEJICTABJICHHOM OTYETE MPABHJILHO M aKKypaTHO BBIOJHHII BCE 3aMUCH, TAOJIHIIbI, PUCYHKH,
rpaduKy, BEIYUCICHUS, COCTABIII yPAaBHEHHS BCEX XMMHUECKHX PEAKIHA U CAeNal BEIBOJIBI;

4) mposIBiIsIET OpraHU3allMOHHO-TPYIOBbIC YMEHUS,

Otmerka "xopowio” CTaBUTCS, €CIM CTYACHT BBINOJHHI TPEOOBAaHHMS K OIICHKE
"OTJIUYHO", HO:

1) GBLTO TOMYIIEHO ABA-TPH HEIOUETa,

2) WK B OMHCAHUH PE3YIbTATOB JOMYCTHI HETOYHOCTH, BBIBOIBI CIEJIA HEMOJIHBIE.

Otmertka "yooenemeopumenvro" cTaBUTCS, €CIIU CTYICHT:

1) mpaBHIILHO OMPEACTHII IIelb 3aJaHus; paOOTy BBIMOJIHIET MPAaBUIBHO HE MEHEE 4eM
HaIoJIOBUHY, OJIHAKO 00bEM BBITTOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIIbHBIC
pE3yIbTaThl U BEIBOJIBI IO OCHOBHBIM, IPUHITUITHATILHO BaXKHBIM 3a/1auaM padoThI;
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2) 1 moa0oop MaTepUaioB, METOJIOB ITPOBEJ C TIOMOIIBIO TPEnoaBaTesis;

3) uin ObLIH AOMYIICHBI OIIMOKU B ()OPMYJTHMPOBAHHH BBIBOJIOB;

3) wm B ordyere ObUIM JOMYIICHBI B OOMLICH CIOXHOCTH He Ooyiee IBYyX OmHOOK (B
3alUCsIX CIMHMIl, W3MEPEHUSIX, B BBIUMCICHHSX, rpadukax, TaOuuiax, cxemax, W T.J.) He
MPUHIUITHATIFHOTO JJIs1 JAHHOW pa0OoThI XapakTepa, He MOBIUSABIINX HA PE3YJIbTAT BHIMOIHECHHS,

4) nomyckaer rpyOyro OImMOKY B OOBSICHEHHH, B O(OPMICHHH padOThI, KOTOpas
UCHPABIISETCS 1O TPeOOBAHUIO MPEO1aBaTesl.

OtMeTka "HEeyA0BIETBOPUTEIBLHO" CTABUTCSA, €CITU CTYJICHT:

1) He ompeneNusl CaMOCTOSITENBHO I€Ib 3aJaHusl; BBIIOJIHUI PabOTy HE MOIHOCTHIO,
00beM BBITOJTHEHHOM YacTH paOOTHI HE MO3BOJISIET CAENaTh MPABUIIBHBIX BEIBOJIOB;

2) WK U3MEPCHUS, BBIYMCIICHUS, HAOTIOICHHS TPOU3BOIUIINCH HEMTPABUIILHO;

3) wm B Xoze paboThl U B OTYETE OOHAPYKHIHCh B COBOKYITHOCTH BCE HENOCTAaTKH,
OTMEYECHHBIE B TPEOOBAHUSIX K OIlEHKE "yIOBICTBOPUTEIHHO'

4) nomyckaer aBe (u Oojee) rpyObie OMIMOKKA B OOBsICHEHHH, B O(OpPMIICHUH PabOTHI,
KOTOpPbIE HE MOXKET UCIPABUTH Jake O TPEOOBAHUIO MPENnoJaBaTes.

OneHo4Hble MarTrepuajabl AJd l'lpOMe)KyTO‘lHOﬁ aTTeCTallum B (])opMe IK3aMcecHa.

[IpumepHsIil IepedeHb BONPOCOB U 3aJaHUN K DK3aMEHY

1. Xumnueckuit 3s1eMeHT. OTHOCUTENBHAs aTOMHAs Macca. Aymorponus. [Ipocteie n
CJIOKHBIE BELIECTBA.

2. OtHOCHUTENbHAS MOJIEKYJIsipHas Macca. Moinb. MonspHas macca. Uucio ABoraapo.

3. XuMu4ecKkuil SKBUBAJICHT BellecTBa. Pacuér XMMHUUYEeCKOro SKBHMBajeHTa MPOCTOr 0
BEIIECTBa, KUCIIOT, OCHOBAHMH, COJICii. 3aKOH DKBHBAJICHTOB.

4. BanentHocTh. CTENeHb OKUCIICHUS JIEMEHTA.

5. 3aKOH COXpaHEHHUs MacChl BEILIECTB.

6. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB, K KAKMM COECUHEHUSIM OH IPUMEHUM.

7. 3aKoH POCTHIX 00bEMHBIX oTHOMIeHUH I eit JIroccaka.

8. 3akon ABoraapo. CienctBus u3 3akoHa ABoraapo. MosipHblii 00bEM Ta3a.

9. YpaBuenue MenpeneeBa-Knanelipona, ero UCrojab30BaHKe MPU pacuETax.
YHuBepcanbHas ra3oBas MOCTOSTHHAS, €€ PU3NYESCKUI CMBICIL.

10. OTHOCUTENBHAS JIOTHOCTH ra3oB. Onpeaenenne MOJISIPHOI Macchl Ta3000pa3HbIX U
JIETY4YUX BEUIECTB MO OTHOCUTEJIbHOM MIOTHOCTH ra30B.

11. MeTob! oripeiesieHust MOJISIPHBIX Macc ra3000pa3HbIX U JIETYYHX BEIIECTB.

12. OTKpBITHS, TOKA3BIBAIOIINE CIOXKHOCTH CTPOSHHS aTOMa (OTKPBITHE KATOAHBIX
Ty4yel, peHTT€HOBCKUX JIy4ei, SIBIICHUS PaJUOAKTUBHOCTH).

13. IlepBrie Mogenu atoma (Mmoaens JIx. k. Tomcona, moaens Pesepdopna),
HECOCTOSITEIIbHOCTh 3TUX IIpe/cTaBleHnidi. Mozens atoma Bogopoja no bopy.

14. CoBpeMeHHbIE IPEACTABIICHUS O CTPOCHUHU aToMa. /[BolicTBeHHas npupoaa
anexkTpoHa. YpaBuenue ae bpoiina. [Ipunnun neonpenenéunoctu I eitzendepra.

15. Ilonstue 06 ypasHenuu Lllpénunrepa. CMbICI BOJTHOBOM (YHKIIMH .

16. KBaHTOBBIE UKCIIa 3JIEKTPOHA.

17. AtomHbIe OpOUTAIN. DIIEKTPOHHOE 00JIaKO, TIpeicTaBIeHue o popme s-, pP-, d-
3JIEKTPOHHBIX 00JIAKOB.

18. MHOrosnexTpoHHsle aToMbl. [Ipuntun 3anperta Iaymm. ITpasuno I'yana. EMxocTs
ANIEKTPOHHBIX 000JIOUEK.

19. IIpuHuun cocTaBaeHUs 3IEKTPOHHBIX 000JI0YEK AaTOMOB JIEMEHTOB.

20. Ilepunoanueckuit 3akon J[.11. MennaeneeBa B CBETE€ TEOPUU CTPOCHUS aTOMA.

21. CtpykTypa nNepuoinuecKor CHCTEMBI 2JIEMEHTOB: IEPUObI, CEMENCTBA, IPYIIIHI,
noArpynibl. CMBICT MOPSAKOBOr0 HOMEPAa XUMUYECKOI0 AJIEMEHTa, HOMEpPa Mepruoia, HoMepa
rpynnsl. Ocoboe MmoaoKeHue BOA0po/a, TeNus, JAaHTAHOUI0B U aKTUHOUJIOB B IEPUOINY €CKON
CHCTEME JIEMEHTOB.
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22. XapakTepUCTHKAa XUMUYECKOr O 3JIEMEHTA U €0 BAXXHEHIIIMX COeAMHEHUH 110
ITOJIOKEHUIO €r0 B IEPUOAUIECKON CUCTEME DJIEMEHTOB.

23. IIpupona xumMu4eckou cBsi3H. Turbl XuMuueckon cBsi3u. OCHOBHBIE XapaKTePUCTUKH
XMUMUYECKOM CBSI3U (SHEPrus, JIMHA, BaJICHTHbBIE YIJIbl, KPATHOCTB).

24. KoBasneHTHas CBsA3b, €€ CBOMCTBA (HACHIIIIAEMOCTh, HAIIPaBJIEHHOCTbD,

MO pU3yeMocTh). OOMEHHBIN U TOHOPHO-aKIEITOPHBI MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U.

25. NonHas cBa3b. MeTaimmyeckas cBs3b, IpUUMHA €€ JeoKkanu3annu. Bogopoanas
CBS3b.

26. TennoBoi 3G dexT XuMUYecKuX peakiuil. TepMoxumMuieckue peakiuu, 3anuch
YPaBHEHMM TEPMOXUMUYECKUX PEAKIU.

27. Knaccuduxanus tenuoBbix 3¢ dexron. Temnora o6pa3oBaHus, TEMIOTa CropaHUs
BEILECTB.

28. IlepBoIii 3aK0H TePMOAUHAMUKH. TeroBoi 3P ekT peakiuii mpu U30XOPHOM U
n300apHOM mporeccax. BHyTpeHHss sHeprus, e€ coctapistonye. JHTanabnus. CTannaprHas
SHTAJIBIINS.

29. 3axon I'ecca, cnencrBus u3 3akoHa ['ecca (pacuér AH peakuuii o renioram
00pa30BaHMsI U IO TENJIOTAaM CrOPaHHUs BELIECTB).

30. OHTpOonMs. BnusHue arperaTHOro COCTOsIHUSA, TEMIIEPATyphl, JaBICHUSA HA
sHTponuto. CTaHAapTHASI SHTPOIHUSL.

31. Xumudeckoe CpoACTBO, MEpa XUMUYECKOIO CPOJICTBA. DHTAIBIIUUHBIN U
SHTPONUKHBIN (hakTOphl. TepMOIMHAMUYECKUI TTOTCHIIMAI CHCTEMBI.

32. CBoOonHas sHeprus I'm66ca. CBoboanast sneprus I'enpmronsua. Hanpasienue
XUMHYECKUX nporeccoB. CBsi3b U300apHOro MOTEHIIMANA C SHTAJIBIIUEH U SHTPOIHUEH.

33. CKOpOCTh XUMHUYECKHX PEAKIIHI. Y CIIOBHS, HEOOXOIUMBIE Il Havyasla PEeaKIiIuH.
BnusiHue npupoabl pearupyronmx BelecTB, KOHLIEHTPalluU, TEMIEPATypbl. 3aKOH
JEHCTBYIOIIUX MacCC.

34. BnusiHue KaTaJlnM3aTopoB Ha CKOPOCTh peakiuu. Karaius nojaoXuTenbHbIH,
OTPULATEIbHBIN, TOMOTI €HHBIH, F€TepOreHHbI. MeXaHn3M rOMOTr€HHOI0 KaTaan3a.
Oco0eHHOCTH KaTaTUTUYECKUX MTPOLIECCOB.

35. BousiHue u3nydeHus Ha CKOpOCTh XUMHUECKUX peakiuil. @otoxuMuueckue
IIPOLIECCHI, UX MeXaHU3M. L{enHble peakiuu ¢ Hepa3BETBIEHHBIMU U Pa3BETBIEHHBIMHU LETISIMHU.

36. Peakuuu obpatumbie 1 HeoOpaTUMbIe. PaBHOBecHE CHCTEMBI KaK TMHAMUYECKOE
cocrosiHue. KoHcTaHTa paBHOBECUS.

37. BnusiHue KOHLIEHTpaluu, TEMIEPATYPBbl, JaBJIECHUS HA PABHOBECUE CUCTEMBI.
[Mpunaun Jle HlaTense. [IpaBmio Bant [N'odda.

38. Knaccuukanus pacTBOPOB MO arperaTHOMY COCTOSIHHIO BEILIECTB, 110 pa3Mepy
pPacTBOPEHHBIX BEUIECTB.

39. Ilpontecc pactBopenus. I'maparanus (conpBaTanus). PactBoOpuMoCTb TBEPIBIX
BEILIECTB, KUJKOCTEM, ra30B B BOJI€. 3aKOH [ eHpu.

40. PacTBOpHI HaCHILIIEHHBIE, HEHACHIIEHHbIE. KOHIIeHTpalis pacTBOpa, Cioco0bI €€
BBIPAXKEHUS.

41. MaccoBas 105151 pacTBOpEHHOT0 BemecTBa. [IpolieHTHas KOHIIEHTpaIlUs pacTBOpa.

42. Moub. MonsipHas KoOHIeHTpauus. MoJsiibHast KOHIIEHTPALUS.

43. DnexktponmuTrueckas nuccoruanus. O0patumMocTs mporecca. OCHOBHBIE IMTOTOXKECHUS
TEOPUH IJEKTPOIUTUYECKON AUCCOLHUALINH.

44. DeKTpoMMTHYECKas TUCCOIUAIIN KUCIIOT, OCHOBaHUH, coield. CTymneHuyaras
JUCCOLUaLUS.

45. NoHHble peakliuy, HOHHBbIE YpaBHEeHUs. CMelIeHe HOHHBIX pABHOBECUM B pacTBOpax
3JIEKTPOIUTOB.

46. DnexTponuTUYECcKas AUccoualus Boasl. loHHOe mpou3BeieHne BOAbI.
Bonoponnsiii mokazatens. [loHaTrne 00 HHAMKATOpAX.
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47. I'mpponns. Tunuuxble ciiydan rupoaun3sa conen. Kuciple 1 OCHOBHBIE COMH.
BnusiHue KOHLIEHTpalluK pacTBOpa, TEMIEpaTypbl Ha ruaAposu3. ['uaponus oGpatumselii U
HEOOpaTUMBIH.

48. Ilpouecc okucnenus. IIpouecc BocctaHOBIIeHUs. BaxkHelme OKUCIUTENN U
BOCCTAaHOBUTEINH.

49. ITon6op k03P PUIIHEHTOB B OKUCIUTEIHPHO-BOCCTAHOBUTEIILHBIX PEAKITUSIX.

Ilpumep 3x3amenayuonno2o burema
9K3AMEHAIIMOHHBIN BUJIET Nel
Jucoumiuna B51.0.13 «O0mast XuMus»

HanpaBneHnue noarotoBku 05.03.04 «I'mapomereopooTus»
1. Xumunueckuii 5KBUBAJIEHT BenlecTBa. Pacuér XuMruuecKkoro SKBUBaJIeHTa MPOCTOr O BEIIECTBA,
KHCJIOT, OCHOBAHMI, coyicii. 3aKOH SKBHUBAJICHTOB.
2. DIIEKTPONMTHYECKAS TUCCOLMAIIMS KUCIIOT, OCHOBaHUH, cosieit. CTyrneHdarast 11 cCoIraIusl.
3. Onpenenure Maccy pacTBopéHHOro Bemiectsa B 280 r pacTBopa ¢ KoHLeHTparuen 15%.

[Tenaroruveckuii paboOTHUK @— b.H.baxenos

(moamnucs)

3aBeayromuii kadeapon

(moamnucse)

Hara

Kpurtepuu onenku:

- OLICHKA «OTJINYHOY» BBICTABIIICTCS CTYJICHTY, €CJIH JaHbl IPABUJIbHBIC OTBETHI HA 3 U3 3
BOIIPOCOB;

- OIIEHKA «XOPOII0)» BBICTABISIETCS CTYIEHTY, €CIHM JaHbl HE TOYHBIC WU HE TOJIHBIE
OTBETHI HAa 3 U3 3 BOIIPOCOB;

- OIICHKA «Y/OBJICTBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, €CIM JIaHbl TPaBUJIbHBIC
OTBETHI HAa 2 13 3 BOIIPOCOB;

- OIIEHKA «HEYOBJIETBOPUTEIHHOY» BBICTABISIETCS CTYJCHTY, €CJIM OTBETHI Ha BOIPOCHI B
OwIieTe He JaHbl, THOO OTBETHI HE BEPHBI.

PazpadoTunku:
@‘ JIOLICHT b.H.baxxeHoB
(monmuce) (3aHMMaemasi 10KHOCTD) (vHUIIMATBL, (haMUTIHS)

IIporpamma coctaBieHa B coorBerctBuu ¢ Tpeboanusimu OI'OC BO mo HampaBieHHIO
05.04.04 I'mapoMeTeopoJIorus, HanpaBJICeHHOCTh (poduib) «MHOpMaImOHHBIE TEXHOJIOTHH B
TUPOMETEOPOIIOTUI

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl METEOPOJIOTUH U (U3UKHU OKOJIO3EMHOI0
KOCMHYECKOI'0 ITPOCTPAHCTBA

ITporokoi Ne 3 ot «15» arnpemst 2025 1.
3aB. kadenpoii . s, oM. B. Jlameiwesa

Hacmoswas npoepamma, ne mosicem dOvlms 80cnpoussedena Hu 8 kakou ghopme oe3
npeosapumenbHo20 NUCbMEHHO20 pa3peuletus Kageopvl-paspabomuuxa npocpammol.
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