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I.HEJIN U 3AJAYN JUCTIUTIJIMHBI (MOAYJIA):

Heap QMCHUIUIMHBI: NOKa3aTh POJb XUMUU B CHCTEME HayK, HAYYUTb HCIIOJIb30BATh
3aKOHBI U TOHSTHUS O0LIEl XUMUU B pasfenax JApyrux HayK, HayduTb o0paboTke MHpOpMaLuH,
CHCTEMaTH3allui CTPYKTYPHOI'O MaTepuaia, BBIIBJICHUIO U MHTEPIpPETAl[MU 3aKOHOMEPHOCTEH,
IPUCYIIUX CTPOCHUIO XMMHUYECKMX CHCTEM, YCTAaHOBJICHUIO 3aBHCUMOCTH (HU3MUECKUX U
XMMHMUYECKUX CBOMCTB OT COCTAaBA CUCTEMBI.

3apauu Kypca:

B pesynbrate u3yueHus: JaHHOTO Kypca CTYACHTHI JOJDKHBI TO3HAKOMUTHCS C OCHOBAaMU
o0paboTkn uHGOpMaALUK, CHCTEeMaTU3allleld CTPYKTYpHOrO MaTepuaia, BBIIBJICHHEM U
UMHTEepIpeTanuell 3aKOHOMEPHOCTEH, MPHUCYLUIMX CTPOCHHIO XUMHYECKHX BEIIECTB, C
YCTQHOBJIEHUEM 3aBUCHUMOCTH (PU3MUECKUX U XUMHUYECKUX CBOMCTB OT COCTaBa BEIIECTBA.

basupysce Ha 3HaHUAX, IPUOOPETEHHBIX CTYIEHTAMH B CPEIHEN 1IKOJIE

— Ppa3BUTh U YIUIyOUTb OCHOBHbIE (DyHIaMEHTaJIbHbIE MNOHATHSA, IOJYyYEHHBIE paHEe
(cTpoeHune aToma, XUMUYECKas! CBSA3b, CKOPOCTh XUMUYECKUX PEAKLUHI U OP.);

— JlaTh NpeJCTaBJIeHHE 00 YCTAaHOBJIEHUU OOILIMX 3aKOHOB U IMPUHIUIIOB BOSHUKHOBEHU
YIOPSIIOYEHHOCTH;

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

— 3aKpeNUTh HeOOXOIUMBIN OHATUIHBIN anmapar;

— chopMHpOBaTh YMEHHUE IPUMEHSAThH HA IPAKTUKE [10JIy4EHHbIE 3HAHUS;

— J1aTb NPEACTABJIEHUE O POJIM XUMHH B NIPOLIECCE TTO3HAHUS 3aKOHOB IIPUPOJIBI.

I1. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas qucuuninuHa (Moayns) « Oowas xumusy OTHOCHUTCS K 4acTH, (hOpMUPYEMOit
y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHHIA.

2.2. 114 n3y4eHus JaHHON yuyeOHOM M CUUIIIMHBI (MOAYJIS) HEOOXOIMMBI 3HAHUS, YMEHHUS
Y HaBBIKH, C(HOPMHUPOBAHHBIC paHEe MPH U3YUEHUH NTPEIMETOB €CTECTBEHHO-HAYYHOI' O U
(U3UKO-MAaTEMAaTUYECKOT0 IIUKJIOB B CpeaHEl 0011e00pa3oBaTeNbHON MIKOTIE.

COBOKYITHOCTb Pa3J1eN0B, BKIIOUYEHHBIX B IPOTrpaMMy JUCHUIUIMHBI « O01Ias XUMuUs»,
MPE/ICTaBIsIET COOON Ba)KHBIN 3TAIl €IMHON CHCTEMBI TIOATOTOBKH OaKalaBpOB O TPOQHITIO
9KOJIOTMY€CKOW 0€30MacCHOCTH M YIIPABICHHS IPUPOAOIOIB30BaHNEM. Y CIICITHOE OCBOCHUE
MaTepHala JaHHOW TUCIUTUIMHBI BO3MOXKHO TIPU YCJIOBUH OBJIJICHHS CTYIACHTaMHU
(byHIaMEHTaILHBIMHU 3HAHUSMH B paMKaX Kypca YKa3aHHBIX BBIIIE TUCIUILINH.

2.3. Ilepeuenp mocieqyOmUX y9eOHBIX TUCHHILIMH, Ui KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHUSI U HaBBIKH, pOpMHUpyEMbI€ TaHHON y4eOHOM U CIUIUINHOMN:

b51.0.31 «Xumusa oxkpysrcarowen cpedbiy

b51.0.30 «OcHosbl npupo0onoab306aHusy
b1.B.J1B.01.01 «l'uopoxumusy

I1l. TPEBOBAHUSA K PE3YJbTATAM OCBOEHUSA JUCHUIITINHBI
[Iporecc ocBoeHHs TUCHMILIMHBI HampaBieH Ha (OPMUPOBAHUE AIIEMEHTOB CIIEIYIOLIUX
komrereHuui B cootBerctBun ¢ @I'OC BO u OIl BO no jaHHOMY HampaBJIEHHUIO MOATOTOBKHU
05.03.04 «['uapomMeTeopoIorus»:
OIIK-1 —cnocobeH mpuMeHATh 0a30BbIC 3HAHMS B 00JIACTH MAaTEMaTHYCCKHX M
€CTECTBEHHBIX HayK MMPH PEIICHUH 3a]1a4 MPOPeCCHOHATBHON NeATeIbHOCTH



Ilepedyenn NiIaHUPyeMBbIX Pe3yIbTATOB 00y4eHHs 110 JUCHUILIMHE (MOY.110),
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
UCCIIeIOBAaHUS 110 3aJaHHOI
METOAMKE, paboTaTh HA
IpUMEHSIEMO annaparype,
MPUMEHSITh OCHOBHBIE 3aKOHBI
XUMUU TIPUA 00CYXKACHUU
MOJIYYEHHBIX PE3yJIbTaTOB,
IIOATOTOBUTH OTUET O
BBITIOJIHEHHOM paboTe.
Braoemu:

— MOHATHIHBIM anmapaToM 1
MOJIYYCHHBIMH T€OPETHUECCKIUMHU
IPEACTABICHUAMU 001IIei
XUMHUH, OCHOBAMH XUMUYECKHX
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 AUCHUIUINHBI, CTPYKTYPHPOBAHHO€ II0 TEéMaM, C YKazaHHEM BHIAOB yqeﬁﬂux 3aHATHI M
OTBCACHHOI'0 HA HUX KOJIUYECTBA aKAACMHUYECCKUX YaC0B

]

VYceTHBIM ompoc,
OTUET 110
1 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 9 2 4 -2 1 2 Ha6opaTOpHON
pabote
2 Ctpoenune aToma 1 8 - 4 1/- 1 2 YcrTHBIN ompoc.
[Iepunonnuecknii 3aKOH ¥ NEPUOAUIECKAs KontponbHas
3 1 6 2 2 1/- 1 2
cuctema asemenTom JI.M1.Menaeneera pabota
4 XuMHYECKasi CBA3b 1 8 - 4 1/- 1 2 YcTHBIM onpoc.
5 OCHOBHbBIE NTOHATUS XUMUYECKOU 11 13 2 6 1/2 2 2 VCT.I:II)II/I orpoc,
TEPMOJIMHAMHUKHU OTYET 110




JTabopaTopHOn
pabore

VYceTHBIM ompoc,
CKOpOCTh XUMHUYECKUX PEAKIIUH. 14 5 6 2/ 9 5 OTYET 10 §
XUMUYECKOE paBHOBECHE JTabopaTopHOn
paboTe
KonTponbHas
PacTBOpHI 13 | 2 6 2/2 1 o | pabora, oruérmo
nabopaTopHOi
pabote
YceTHBIM ompoc,
OKHCIUTETbHO-BOCCTAHOBUTENBHbBIE PEAKIIUU 10 2 4 2/- 1 3 OTACT O .
nabopaTopHOi
pabote
KonTtpoab camocTosiTeIbHOI padoThI 1
I[pome:xyTouHas aTTecTaAUSs 26 DK3aMeH
Hroro yacos 108 16 36 18 10 17




4.2 Ilnan BHea JTMTOPHOI CAMOCTOSITEIbHOI PadoThl 00yYaO M XCSI O TUCIUNJINHE

ATOMHO-MOJIEKYJISIPHOE YUCHHUE Oraér mo naGopatopHoit 1,2 Hen OTtuér 0J1*-1,2.5,6
pa60Te ’ JUT** — 2
OJ1*-1-4
il J[** — 2
AHaM3 Hay4YHO-METOANYECKON HNudopmarimonHo
Crpocrue atoma JUTEPATYpPbl, THTEPHET 3.4 KoHcIeKT -CIIpaBOYHbBIE
peCypcoB 110 BOIIpocam CHCTEMBI U3
paznena. CIIHCKA «O»
paznena V
(m.1,2,5)
OoJI*-1-4
il J[** — 2
AHanu3 Hay4YHO-METOANY €CKOU HNudopmarnmonHo
IIeproauueckuit 3aK0H JIUTEPATYPBI, HHTCPHET 5 Hen. Koncnekr ~CHPABOHHbIC
pECYpPCOB 110 BOIIpOCaM CUCTEMBI U3
paznena. CrHCcKa «0»
paznena V
(m.1,2,5)
OoJI*-1-4
il J[** — 2
AHanu3 Hay4YHO-METOANIECKOM HNudopmarimonno
XuMHuecKas CBA3b /IUTEPATYPBI, MHTCPHET 6,7 Hen. Koncnekt ~CHPABOHHbIC

pECypcoB 1o BOIpocam
paszzena.

CHCTEMBI U3
CITHCKa «O»
paznena V
(m.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
TEPMOJAMHAMHUKHI KoHcnekT  |cucteMbl u3
WHTEPHET PEeCypCoOB I10
BOIIPOCAM pasjena crHcKa «0»
p p ’ paznena V
(m.1,2,5)
1 CkopocTh XUMUYECKUX peakiuil. Xumudeckoe |OTu€T 1o mabopaTopHoOn 11-13 nex 5 Oruér, 0J1*-1,2,5,6
paBHOBecHE pabote ) KOHCIIEKT JJI* — 2
OTtuéTt o mabopatopHoit OTuér, OJ1*-1,2,5,6
1  |PacTBOpBI 14-16 uen. 2 .
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. 3
HHTEDHET DECYDCOB 110 KOHCIIEKT CHCTEMBI U3
BOII Iz)caMpa:s}z]LlZma crHeKa «0»
P P ’ paznena V
(m.1,2,5,6)
O6mmit 00beM CaMOCTOSATEIBLHON PabOTHI MO AUCIUILIMHE (Yac) 17




4.3 Conep:xanue y4eGHOro MaTepuasia

Tema 1. ATOMHO-MOJIEKYJISIPHOE Y4YeHHe

OcCHOBHbIE MOHSTUA M 3aKOHBI XUMHUH. ATOM. Monekyna. XUMHUYECKUH 3JIEMEHT.
IIpocteie u cnoxuble BemecrBa. OTHOCHTENbHass arToMmHas Macca. OTHocuTenbHas
MoJieKyJsipHasi macca. Mouib. MousipHas Macca. XUMHUYECKAM 3KBUBAJEHT BellecTBa. Pacuér
XHMHYECKOI'0 JKBHBAJICHTAa KHCIOT, OCHOBAaHUM, coyicii. BaneHTHOCTh. CTENEHb OKHCICHUS
3JeMeHTa. 3aKOH COXPaHEHUsI MacChl BELIECTB. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA. 3aKOH
ABoranpo, creincTBus H3 3akoHa ABoraapo. MomsipHbii 00bEM raza. Yuciao Asoraapo.
VYpaBHenue MenneneeBa-Knaneiipona, ero wucnosib3oBaHHWE MNpU pacyérax. YHHUBEpcalbHas
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, T0Ka3bIBAIONINE CIOXHOCTh CTPOCHUSI aToMa (OTKPBITHE KAaTOIHBIX JIydew,
PEHTTEHOBCKUX JIyuel, SBJIEHUS paAuoakTUBHOCTH). IlepBbie Momenu artoma (MoJenb
Jx.Jlx. Tomcona, w™omenb Pesepdopna), HECOCTOATENBHOCT, OTUX  MPEACTABICHUHU.
CoBpeMeHHbIE MPEACTABIEHUS O CTPOEGHMM aToma. J[BONCTBEHHas 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 ¢opme s-, P-, d-2IEKTPOHHBIX OOJIAKOB.
MHorosnekTpoHHble aToMbl. Ilpunnun 3anpera [aymu. [Tpasuno I'yuaa. EMkocTs snexTpoHHBIX
obomnouek. [IpuHIMI cocTaBlIeHUs AIEKTPOHHBIX (POPMYIT AaTOMOB 3JIEMEHTOB.

Tema 3. Ilepuoauueckuii 3aKOH W mNepuoauYeckas cucrema 3jemenros JI. H.
MenpaeieeBa

[Tepuognueckuii 3akon .M. MenaeneeBa B cBere Teopuu crpoeHus atoma. CTpykTypa
MEPUOANYECKON CHCTEMBI JJIEMEHTOB: IIEPUOMABI, CEMENCTBA, IOACEMENCTBA, TIPYIIIbI,
noarpymibl. CMBICH MOPSIAKOBOTO HOMEpa XMMHMUYECKOro 3JIeMEHTa, HOMepa Iepuoja, Homepa
rpynnsl. Ocoboe TMOJ0XKEeHHEe BOJOPOAA, Teivs, JAHTAaHOWIOB, aKTWHOMIOB. Ilepmoauueckoe
M3MEHEHHE HEKOTOPHIX CBOMCTB aTOMOB (PaJuycOB aTOMOB W MOHOB, MOTEHIIMAJa MOHU3AINH
CpPOJZICTBA K DJIEKTPOHY, JIEKTPOOTPHUIATEILHOCTH). XapaKTepUCTHKAa XUMHYECKOTO 3JIeMeHTa U
€ro BAXKHEUIIMX COCIWHEHUW 110 IOJIOKEHUI0 €ro B IEPUOJUYECKONW CHUCTEME 3JIEMEHTOB
.M. Menneneena.

Tema 4. Xumnueckasi CBA3b

[Ipupona xumuueckoi cBsaA3u. Tunbel XUMHUYECKOW cBsI3M. OCHOBHBIE XapaKTEPUCTUKH
XUMHUYECKON CBSI3U (PHEprus, NJUHA, BAJCHTHbIE YIJIbl, KpaTHOCTb). KoBajeHTHas CBs3b, €€
CBOMCTBa (HACBHIIAEMOCTh, HAIpPABIEHHOCTb, MOIApU3yeMocTh). OOMEHHBII M JTOHOPHO-
aKLENTOPHBIH MEXaHM3Mbl 00pa3oBaHUsl KOBaJIEHTHOH cBs3u. MoHHas cBsf3b. MeTaminueckas
CBs3b, IPUYMHA €€ esloKanu3anny. BogopoaHas cBA3b.

Tema 5. OcHOBHbIE OHATHUS XMMUYECKOWH TEPMOIUHAMUKH

TennoBoit >ddexkr xumudeckux peaknuil. TepmMoXuMUUECKHE pPEAKIMH, 3aIllHCh
ypaBHEHHI TepMoxumuueckux peakuuid. Knaccudukaums ternoBeix 3¢dexton. Temnora
obpa3oBanus. Terora cropanus. [IepBblii 3aKOH TepMOIUHAMHUKHU. TermioBor 3G eKT peakiuii
IIpU U30XOPHOM U U300apHOM Mpolieccax. BHyTpeHHss sHeprusi, €€ COCTaBIISIOIIME. DHTAIBII U
CranpaptHas sHTanbnus. 3akoH I'ecca. CrnenctBust u3 3akoHa ['ecca (pacuér AH peakuuu mo
TEIIOTaM OOpa30BaHUS M IO TEIUIOTaM CrOpaHHUs BELIECTB). DHTpOMNMs. DHTpONMs — Mepa
HEYMOPSAJOYEHHOCTH CHCTEMBL. OHTPONMS W TEPMOAMHAMUYECKAs BEPOSTHOCTb CHCTEMBI.
BnusHue arperaTHoro cocTosiHHMS, TeMIepaTypbl, AaBieHUss Ha »SHTponuto. CraHgapTHas
SHTponMsA. XHUMHYECKOE CpPOACTBO, MeEpa XHUMHUYECKOoro cpoacrtea. [IpuHoun beptio.
DOHTaNbMUWHBIA W JHTPONMUUHBIA (akTopsl. TepMoaUHAMHUYECKHA TMOTEHIIMAT CHUCTEMBI.
CBob6oanast sHeprusi ['mb6ca. CoGonHas sneprusi ['enpmronbua. HampaBienune XuMudeckux
nporeccoB. CBs3b M300apHOr0 MOTEHIMANA C JAPYTUMH TEPMOIMHAMUYECKHUMH BEIUYHMHAMHU
(oHTanpIUen U SHTPONUEH ).



Tema 6. CkopocTh XUMHYECKUX peakunil. XHMHYeCKOe paBHOBecHe

CkopocTh  XMMMUYECKHX  peakuuil.  YciaoBus, HeoOXoauMmple  JJsl  Hayana
peakunn.DakTophl, BIAMAKOIIME HAa CKOPOCTh PEaKLUMi: BIMSHHUE NPUPOABI PEArupyrOIINUX
BEILECTB, KOHIIEHTpAlMH, 3aKOH JEHCTBYIOIIMX MAacC; BIMSHHUE TEMIEpPaTypbl. AKTHBHBIE
4acTULlbl, SHEPrusl aKTUBALIUK; BIIMSHUE KaTaJUM3aTopa, KaTalu3 FOMOICHHBIN, T'€TEepOreHHbIH,
MOJOXKUTEIbHBIA, OTPULIATENbHBIH, MEXaHU3M T'OMOI'€HHOTO  KaTaju3a, OCOOEHHOCTH
KaTaIUTUYECKUX IMPOIECCOB; BIMUSHUE M3ITY4YEeHUsS, (OTOXMMHUYECKHE MPOIECCHl, X MEXaHHU3M,
LEMHbIE peaKklMu C HEpa3BETBICHHBIMU U Pa3BETBICHHBIMH LeMsMU. Peakuuu obpaTumble U
HeoOpaTtuMble. PaBHOBecue cucTeMbl Kak JUHaAMU4ecKkoe cocTtosiHue. KoHcraHTa paBHOBECHS.
@akTophl, BIMAIOIIME HAa pPABHOBECME CHUCTEMBI: KOHIIEHTPALMs BELIECTB, TEMIEpaTypa,
naBieHue. YciaoBus cMelleHus paBHoBecus, npuHiun Jle lllarense. [1pasuino Bant ['odda.

Tema 7. PacTBOpHI

Knaccugukanuss pacTBOpoB MO arperaTHOMy COCTOSIHMIO BEILLECTB, 110 pa3Mepy
pacTBOpéHHBbIX yactull. MctunHable pactBophl. [Ipouece pacTBopeHus BelecTBa B paCTBOPUTENE
— (usuko-xumuueckuit mnpomecc. I'miaparanus (cosnbBaranus). PacTBopuMoOCTb TBEPIBIX
BEILIECTB, JKUIKOCTEH, Ta30B B BoAE. 3akoH ['eHpu. PacTBOpbI HaCHIIICHHBIE, HEHACBILICHHBIE.
Konnentpanus pactBopa, ciocoObl €€ BbIpaXkeHUs (MaccoBasl 10l paCTBOPEHHOIO BELIECTBA,
MIPOLIEHTHAsT KOHLIEHTpALMsl, MOJIIPHOCTb, MOJISJIBHOCTb, HOpPMalbHOCTh, TUTpP). CBoiicTBa
pacTBOPOB  AJEKTPOJIUTOB. DJIEKTPOIMTUUYECKAs JAMCCOLMAlMs, OOpaTHUMOCTb IIpoliecca.
OCHOBHBIE TIOJIO)KEHUS TEOPUHU DJIEKTPOJIMTUYECKON JUCCOLUALUU. DJIEKTPOIMTUYECKAs
JUccoLManus KUCIOT, OCHOBaHUM, coneil. CtyneHdaras guccouuanus. CTeneHb M KOHCTAaHTa
nucconuanuu. VoHHble peakuuu, MOHHbIE ypaBHEHUs. (CMeEleHHME HOHHBIX DPAaBHOBECUN B
pacTBOpax 3JIEKTPOJIMTOB. OJIEKTPOJIUTHYECKas auccouuanus Boasl. MoHHOe mpowusBeneHue
Boabl. Bonopoanbiii nmokazarens. [lonstue o6 umuaumkartopax. ['maponu3. TumuyHble ciydau
ruaposmsa coned. ['maponan3 coneil ¢ MHOrOBaJICHTHBIMU MOHAMH. KHCIIbIe 1 OCHOBHBIE COJIH.
BrnusHue pa3nuyHbIX (AKTOpPOB HA THAPOIM3 (KOHLEHTpAIMs BEIIEeCTB, TEMIIEpaTypa).
I'unponus oOpaTUMBbId U HEOOPATUMBIA.

Tema 8. OKHCIAUTEIBHO-BOCCTAHOBUTEJIbHbBIC PEAKIIU U

[Iponiecc oxucnenusi. Ilpomecc BoccTaHOBiIEHUA. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHAS
peakuus — eIMHBIA mpoluecc. BaxHelnmme OKUCIUTENM M BOCCTAaHOBUTENH. OKHUCIUTEIBHO-
BOCCTaHOBUTENIbHAs  JBOMCTBEHHOCTh. [lomb6op k03 PUIHEHTOB B  OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUAX METOJOM JJIEKTPOHHOIO OajaHca M METOAOM COCTaBJICHMS
JIEKTPOHHO-MOHHBIX YpaBHEHUH (METOJI MOJIypeaKIIuii).

4.3.1. llepevyeHb CeMHUHAPCKHUX, MPAKTHYECKUX 3aHATHII M J1aDOPaTOPHBIX 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-MOJIEKYJISIPHOE YUCHHE, 2 2 Jla6opat |OIIK-1
onpejeNieHr e SKBUBAJICHTA opHast NIKs omx-1.3
MeTaJia pabora
2 | Tema?2 Crtpoenue atoma 1 - Pedepar |OIIK-1
NBHAaA I/II[KB.QH](.llg
pabota
3 |Tema3 [lepuoanueckuii 3aKoH 1 - Pedepar |OIIK-1
WBHAs NIKs omx-1.3
pabora
4 | Temad XuMH4deckas CBs3b 1 - Pedepar |OIIK-1

10




HBHasA WK onx-1.3
pabota
5 |Temas OCHOBBI XUMHYECKOM 3 2 JIaGoparo |OI1K-1
TePMOJIMHAMUKH. pHast NIKs omnx-1.3
Omnpenenenre SHTAIbINU pabota
pEaKLMKU HEUTpaInu3aluu
CUJIbHOT'O OCHOBAHUSI CUJIBHOU
KHCIIOTOMN
6 |Temab CKOpOCTh XUMHUYECKUX 4 2 JIaGopato |OIIK-1
peakuuii. XUMHUYECKOE pHas MK omx-1.3
paBHOBecUE. 3aBUCUMOCTb pabota
CKOPOCTH PEaKLUU OT
KOHIICH TPAIIHH.
DNeKTpoNIUTHYECKAS
JUCCOLIMALIMSL.
7 | Tema7 PactBopsl. MoHHBIE peakuuu. 4 2 Jlabopat |OIIK-1
I'maponus conen OpHas MK omx-1.3
pabora
8 | Tema$8 OKHCIUTENBHO- 2 2 Jla6opato |OIIK-1
BOCCTaHOBUTEIIbHBIEC PEAKIIUU. pHas NKs-omx-1.3
pabota
4.3.2. Ilepeuenb TeMm (BONMPOCOB), BHIHOCHMMBIX Ha CAMOCTOSITEJIbLHOE H3y4YeHHe
CTYeHTaMH B paMKax camMocTosiTeabHoil padotsl (CPC)
/o Tema 3ananue ®opmupyemas NAK
KOMITETEHIIUSI
Tema 1 AtomHo-monekymsapHoe | OIK-1 NJK5-omnx-1.3
y4eHUE
Tema 3 Cas3b crpoenus aroma u | OIIK-1 UJK5-omnx-1.3
MOJIOXKEHUS DJIEMEHTA B
MIEPUOANYECKON CUCTEME
XUMUYECKUX DJIEMEHTOB
JI.M.Menneneera
Tema 4 CocraBiieHHE CXEM OIlK-1 NJK5-omnx-1.3
00pa3oBaHMs U pa3pbiBa
XUMHUYECKUX CBSI3EH
pa3Horo TUmna
Tema 5 Pemenune 3amad na OIIK-1 WK omx-1.3
3aIaHHYIO TEMY,
COCTaBJICHHE KOHCIIEKTa
Tema 6 Pacuér ckopoctu OIIK-1 MK onk-1.3
PEAKIMU 110 TaHHBIM
SKCIIEpPUMEHTA
Tema 7 CocTaBieHne HOHHBIX OIIK-1 NIKs onk-1.3
ypaBHeHHU. Pacuér
KOHIEHTPALINH
pacTBOpPOB.
Tema 8 CocraBnenue ypaBHennii | OIIK-1 NJK5-omnx-1.3
OKHUCJIMTEJbHO-
BOCCTaHOBHUTEIIBHBIX
peaKkuuii.
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4.4, Meroauyeckne YyKa3aHHsI 10 OPraHU3allMd CaMOCTOSITEJIbHOW PaGoThI
CTYA€HTOB

MeTonuueckue yKa3zaHUS IO OPraHHU3alMyd CaMOCTOSATEIBLHOW paboOThl, C MOAPOOHBIM
OMMCAaHUEM KaXXJ0ro 3aJlaHusi, npeacraBieHHoro B Tadmuie 4.3.2, pasmemensl B DMOC mo
mucuuminae «O0mas xumusi». Kox qocryma: 7xzdep.

V. VYYEBHO-METOJNYECKOE U UH®POPMAIIMOHHOE OBECITEYEHUE
JUCHUILIAHBL (MOIYJIS)

a) nepeYeHb JUTePaTyphbl
OcHoBHas:

1. I'mmaka H.JL. O6mas xumus: yuyedbnoe nocodbue / HJL I'muuka. — U3a. crep. — M.:
KnoPyc, 2012. — 746 c.

2. I'mmaka H.JI. O6mas xumus: yuyedbHoe nocodoue / HJL I'muuka. — Uzn. crep. — M.:
KnoPyc, 2013. — 746 c.

3. AxmeroB H.C. O0masi u Heopranudeckas XuMus: ydeOHoe mocobue 11 BY3oB. 7
n3n. / H.C.AxmeroB. — M.: Bricur.mk., 2009. — 743 c.

4. Koposun H.B. O6mas xumus. YueO. nns BY3oB, yueonuk / H.B. Koposun. — M.:
Bercurmk., 2009. — 557 c.

5. I'munka H.JI. 3agaun u ynpaxxaenus no oomeit xumuu. [Tocodue. / H.JI. I'muuka. — M.:
Bricunik., 2005. — 240 c.

6. CadponoB A.1O., Cranemakosa B.A., [lumoBa JL.M., Imurpuuenko M.1O., MyHkyeBa
M.T. Heopranunueckas xumus. Yactp 1. Meroguueckue yka3zaHusl K JJaOOpaTOpPHBIM paboTam.
Hpkyrck: N3a-Bo MpKyTCKOro rocytapcTBeHHOro ynusepeurera, 2009. — 44 c.

7. Humoa JLM., XynskoBa P.B. OOmas xumus. Metoauueckue yka3zaHUS K
nabopatopHbiM pabotam. Mpkytck: M3a-Bo MpKyTckoro rocyaapCcTBEHHOTO YHUBEPCHUTETA,
2006. - 28 c.

B) IPOrpaMMHoe o0ecrevyeHme:

HHTEPHET-UCTOYHUKHU:

JonoHUTEIBHAS:

1. Kapanersan M.X. OGmias u Heopranudeckas Xumus: YuebHoe nocobue s BY3os. /
M.X. Kapanersun, C.U. Apakun. — M.: Xumus, 1994. — 588 c.

2. Vrait d. A. O0mas u Heopranuueckass Xumus: YueO. uis XuM. cnel. By3os / S. A.
VYraii. — M.: Bercm. mik., 1994. — 527¢.

0) 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U OUCKOBbIE CHCTEMbI

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

2. OcHoBbl xumuu. HHTepHEeT-yueOHMK. (A. B. Manyiino, B. W. PoauonHoB)
www.hemi.nsu.ru

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

4. www.xenoid.ru/adverts/chem_books.php — 6a3a oTckaHUPOBaHHBIX KHHUT 110 XUMHUH

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

VI. MATEPUAJ/IBHO-TEXHUYECKOE OBECIEYEHUE JUCHUIIJIMHBI
MOAYJIA)

6.1. YueOHo-1200paTopHOe 000py10BaHHE:!

JlekunOHHBIE 3aHATHS MNPOXOAAT B ayautopu Ha 60 mocalo4HBIX MeECT ¢
MYJBTUMEIUHHBIM 000pyI0BaHHEM U Y4eOHOM MeOenblo.

[IpakTueckue 3aHATHA, TPEOYIOIIME HCIOIb30BAaHUS MEPCOHAIBHBIX KOMIIBIOTEPOB
IIPOXOAST B KOMIIBIOTEPHOM KJlacce Ha 14 mocajouHbIX MECT.

JlabopaTopHble 3aHATUS NPOXOAAT B Ja0OPAaTOPUM XUMHUYECKOIO IMpaKTHKyma
XHUMUYEcKoro (akynprera, 00OpYJOBaHHOW BCEM HEOOXOAMMBIM Ui  TPOBEICHHS
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1abopaTOPHBIX padoT.
6.2. [IporpaMmMHoe obecrieyeHme:
HE MIPEIyCMOTPEHO
6.3. Texnu4eckne H AJIEKTPOHHBIE CPeICTBA:

VyeOHbI MaTepHall MOJACTCA C HCIOIL30BAaHUEM COBPEMEHHBIX CPEIICTB BHU3YyalU3alluH C
MIPUMEHEHUEM MYJIbTHMEIUIHOTO 000y I0BaHUS.

[lepcoHaIbHBIC KOMIIBIOTEPHI ISl BBIMOJHCHHSI MPAKTHUYECKUX W CaMOCTOSTEIBHBIX
pabor.

[To kax110#1 TeMe U CIUTUTMHEI TTOJITOTOBJICHBI MIPE3CHTALlNN, PAa3MEIIEHHbBIE B OTKPBITOM
noctyne B OMOC.

VIl. OBPA30OBATEJIBHBIE TEXHOJIOI'NHA

[IpenogaBaHue  AUCHUTNIIMHBI BEOETCS C NPUMEHEHHEM  CICAYIONIMX  BUJOB
o0pa3oBaTeIbHBIX TEXHOJIOTHIl:

HNudopMannoHHble TEXHOJIOTHM: MCIIOJIb30BaHUE 3JIEKTPOHHBIX 00pa30BaTEIbHBIX
pECYpCOB TpH MOArOTOBKE K 3aHATUSM, 3aHATHS CONPOBOXIAIOTCS MYJIbTUMEIMUHBIMU
MIPE3CHTAUSIMH, TTPOCMOTPOM POJIKOB TI0 TPOXOANMBIM TEMaM.

IIpoekTHAsE TEXHOJOrHs: OPraHU3ALMUS CAMOCTOSATEIBHOW PabOTHI CTYACHTOB, KOT/AA
o0y4eHre MPOUCXOIUT B TpoIecce JesTeIbHOCTH, HAIPABICHHOW Ha pa3pelieHne MpoOIeMbl,
BO3HHMKIIICH B XO/I€ U3yUCHUS TEMBI

Ipo6eMHoe oOy4YeHme: CTUMYJIMpPOBAaHHE CTYACHTOB K  CaMOCTOSATEIbHOMY
NpUOOPETEHUIO 3HAHMI, HEOOXOAMMBIX I PEUICHUS KOHKPETHOW MpPOOJIEMBI, €ro 3JIEMEHTHI
WCIIOJB3YIOTCA B X0 € 3aHATHM.

KonTekcTHOE 00y4yeHne: MOTHBALIUS CTYACHTOB K YCBOCHHIO 3HAHWN IIyTEM BBISBIICHHS
CBsI3el M@Ky KOHKPETHBIM 3HAHUEM U €ro IPUMEHCHUEM;

OOyyeHHe HA OCHOBe ONBITA: AKTUBU3AIMS MMO3HABATENLHOW IEATEILHOCTH CTYIEHTA
MIPOBOJIMTCS 32 CUET ACCOLUAIIUU U COOCTBEHHOTO OITBITA.

OO0yyeHHe KPUTHYECKOMY MbINUIEHUIO: TOCTPOCHHE 3aHATHS 110 OIpelelIeHHOMY
QITOPUTMY — IIOCIENOBATEIBHO, B COOTBETCTBUU C TpeMs (a3aMu: BBI30OB, OCMBICICHHE W
peduexcus. Lenp naHHOI 00pa30BaTeIbHON TEXHOJOTUU — PA3BUTHE MBICIUTEIBHBIX HABHIKOB
00y4JaroImxcsi, HEOOXOIUMBIX HE TOJIBKO MPU M3YYCHUU YUEOHBIX MPEIMETOB, HO M B OOBIYHOM
KU3HU, U B TPO(ECCHOHATBHOU ACSITENPHOCTH (YMEHHE NMPUHUMATH B3BCIICHHBIC PEIICHWS,
pabotaTh ¢ uHpOpManuei u ap.).

CraHnnoHHoe oO0ydyeHWe: OpraHum3anusl [EICHANPABICHHOW W  TUTAHOMEPHOM
CaMOCTOSITENIbHOM pa0OThl CTYIEHTOB Ha 3aHATHMM B MHHHU-TPYyNNaxXx B HeIIX Oolee
3pPEKTHBHOTO YCBOCHHUS IPOXOIMMOr0 MaTepHalia, Korja Kaxkaas rpylina BbIOMpAcT CBOIO
00pa3oBaTeIbHYIO TPACKTOPHIO, U CTYJICHTHI CAMHU OI[EHHBAIOT CBOIO padoTy.

[Tpu M3yyeHUN AUCHUIUIMHBI TTPETYCMOTPEHBI:

1) nexmuu ¢ NpUMEHEHHEM 00hSICHITEITLHO—HIUTFOCTPATHBHBIX TEXHOJIOTUH;

2) nabopaTopHbie PadOTHI (BBIMOIHIIOTCS HHANBUTYAIBHO);

3) pemienue 3aaad4;

4) camocTosiTeNbHasE paboTa CTYJEHTOB, BKJIFOYAIOIIAs OATOTOBKY K 3aHATHUSM B (OpMe
W3YyUYCHHS TEOPETHUYECKOr0 Marepuaja JICKI[UH, MOJrOTOBKY K BBIMOJIHEHHIO JIAOOPATOPHBIX
paboT, K TeKyIIeMy KOHTPOJIIO YCIIEBACMOCTH;

5) KOHCYIbTHpPOBAaHHE CTYIEHTOB MO HW3Yy4aeMbIM TEOPETUYECCKUM M IPAKTHYECKUM
BOIIPOCAM.
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HanmeHnoBaHue TeM 3aHATHH ¢ MCN0JIb30BAHUEM AKTUBHBIX (OPM 00yUeHMsI:

®dopma / Metosr
Ne Tema 3aHATH Bun 3ansTns WHTEPAKTUBHOI O Kon-Bo yacos
00y4eHust
ATOMHO- Hndopmanmonssie
Jlexnusi/madoparop bopman
MOJIEKYJISIPHOE TEXHOJIOTHH/IIPOOIEMHOE 4/2
1 Has padota
YYEHHE o0yueHne
Crtpoenune atoma Jlexuus/ HudopManmoHHbie
2 CaMOCTOSATEbHAS TeXHOIOTu#/ 4/1
pabota KOHTEKCTHOE 00y4eHue
Ilepunonnueckuit Nudopmanmonasie
3 P Jlexuus (opman 2
3aKOH TEXHOJIOTHH
Xumuueckas Jlexuus/ Hudopmanmonusie
4 | cBSI3B CaMOCTOSATEITbHAS TEXHOJIOTHH/ 4/1
pabota KOHTEKCTHOE 00y4eHHe
OcHoBBI Jlekiust/
. I aKTIIfI];IIeCKa}I Wudopmanmonnble
5 |  padoral rextonorun/ 6/1/2
TCPMOMHAMHUKH. P KOHTEKCTHOE 00ydeHwe/
nabopaTopHas
npobaeMHoe 00ydeHne
pabora
Ciopocrs Tt/ Hudopmanmonusie
XUMUYECKUX paKTHYeCKas pMatt
. TeXHOJIOTHH/
6 | peakuuii. pabora/ 6/2/2
% ABODATODHAS KOHTEKCTHOE 00yueHue/
MMHIECKOC paTop po0JIeMHOE 00yUeHUE
paBHOBECHE. pabora
PacTtBOpBI. Jlexuus/
p K WudopmanmoHHble
HpaKTUYECKas S
7 pabora/ 6/2/2
KOHTEKCTHOE 00y4ueHUe/
nabopaTopHas
npobiemMHoe 00ydyeHue
pabota
OKHCIUTETBHO- Jlexuus/
. aKTIIfI]erCKaSI Undopmanmonssie
o BOCCTAaHOBHUTEIILH p oo TexHonorn/ Wl
bIC pCAKINH. P KOHTEKCTHOE 00ydeHme/
nabopaTopHas
npobiemMHoe 00ydeHne
pabora

Hroro yacos

&
I~

VIII.OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJISI 1
MPOMEXYTOYHOM ATTECTAIIUU

8.1 OueHounbie MaTepuaiabl (OM):

Oyenounvie mamepuansl 015 6X0OHO20 KOHMPOJisi — HE PEYCMOTPEHBI.

le}@HOllele mamepuaivl meKyujeco KOHRmpOJii

Tema nnu pasznen IToka3arens Kputepuii onenuBanus | @opmupyemblie
JUCLUTIIIMHBI KOMITIETCHLIUH
Y UHJUKATOPBI
ATOMHO-MOJIEKYJISIPHOE | 3HAET OCHOBHBIE Bnaneer matepuanom  |OITK-1
y4eHHe TIOHATHUS U ONIPENENECHUA. | JaHHOTO pa3jea. NIKs-omx-1.3

3Haer OTBETHI HA
KOHTPOJIbHEIC

14




Tema unu paznen
JUCLUIIIHBI

IToxazarens

Kpurepuii ouenuBanus

dopmupyembie
KOMITIETEHLIUU
U MHAUKATOPbI

BOMPOCHI.

Crpoenue atoma 3HaeT COBpEMEHHBIE Brnageer warepuanom |OITK-1
MPEACTaBICHUS O JAHHOTO pa3Jiena. NKs-omx-1.3
CTPOEHUHU aTOMa. 3HaeT OTBETHI HAa

KOHTPOJIbHbIE
BOIPOCBHI.

Ilepuonuyeckuii 3aK0H 3HaeT COBPEMEHHYIO Bnaneer wmatepuanom |OIIK-1
(bopMyITHUPOBKY JaHHOTO pa3jera. NIKs-omx-1.3
IIepuoguyeckoro 3HaeT OTBETHI Ha
3aKOHA, CBSI3b CTPOCHHSI | KOHTPOJIbHBIE
aToMa C IOJIOKEHUEM BOIIPOCHI.
anemenTa B [1C.

XuMHuecKkas CBA3b 3HAeT OCHOBHBIE TUIIBI Bnaneer wmatepuanom |OIIK-1
XHUMHYECKUX CBSI3EH, JaHHOTO pa3aera. NIKsomx-1.3
crocoObl 00pa3oBaHusi U | 3HAET  OTBETHl  Ha
pas3pbiBa. KOHTPOJIbHbIE

BOIIPOCHI.

OCHOBBI XUMUY E€CKOU 3HAeTCOBPEMEHHBIE Bnaneer wmatepuanom |OIIK-1

TEPMOJIMHAMUKH. MpeICTaBICHHS 00 JTAHHOTO pa3jena. WKs-omx-1.3
SHEpreTUuKe MpOoTeKaHus | 3HAeT  OTBEThl  Ha
XUMHUYECKUX KOHTPOJIbHbIE
IIPEBPALLICHHH, BOIIPOCHI.

OCHOBHbBIE TIOHSTHUS Bomonaun

XUMHUYECKOMN CaMOCTOSITEIbHYIO

TEPMOJMHAMUKH paboTy C OIEHKOH He
HUXKE
«yJIOBJIETBOPUTEIILHOY

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

peakuuii. XUMHUYECKOE CKOPOCTH XUMHYECKOM JaHHOTO pa3jera. NIKs-omx-1.3

paBHOBeCHE. PCaKInu, KOHCTaHTa 3HaeT  OTBETHl  Ha
CKOpPOCTH, BJIMSHUC HA KOHTPOJIbHEIE
CKOPOCTbB PA3JIMYHBIX BOTIPOCHL.
(hakTOpOB: KOHLEHTPALIUH,
TeMIeparypsbl, CIIOCOObI
CMCIICHUS XUMHUYCCKOI'O
paBHOBECHSL.

PacTBOpBLI. 3HaeT OCHOBHBIE Bnaneer wmatepuanom |OIIK-1
CIOCOOBI BBIPAKEHUS JAHHOTO pa3Jiena. NIKs-onx-1.3
KOHIIEHTpal1u 3HaeT  OTBETHl  Ha
pacTBOPOB, OHSATHE KOHTPOJIbHbIE
ANEKTPOIUTHYECKAS BOIIPOCHI.

JUCCOLIUALINS,
BBIpaXXeHUE IS
MIPOU3BEICHUS
pactBopumoctH, pH

OKuCINTENBHO- 3HaeT OCHOBHBIE Bnaneer wmatepuanom |OIIK-1

BOCCTaHOBUTEIIbHbIE MIOHSTHUS: OKUCIIUTEID, JAHHOTO pazena. NKs-omk-1.3

pEaKIMH. BOCCTaHOBUTEIb, 3HaeT OTBETHI HA

CTCIICHb OKUCJIICHUA.

KOHTPOJIbHBIC
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Tema unu paznen [Toka3arenb Kpurepuii ouenuBanusa | @opmupyemblie
JUCLUIIIHBI KOMITIETEHLIUU
U MHAUKATOPbI

YMmeer cocTaBiATh BOIPOCHKI. BeImonHmn
ypaBHeHust OB peakuuii. | caMOCTOSTEIBLHYIO
paboTy C OIeHKOH He
HIUXKE
«YJOBJIETBOPUTEIBHOY.

Jlns npoBeneHus: TeKyuero KoHTpoJis ycnepaemoctd OC BKIIIOYAIOT YCTHBIM OIpOC MO
TeMaM TPU BBIMOJIHEHUU JTAOOPaTOPHBIX paboT, MPOBEPKY OTYETOB MO J1aOOpaTOPHBIM paboTam,
MPOBECHUE KOHTPOIBHBIX/CaMOCTOSITENIBHBIX PaboT.

[Ipumepsl 3a1aHUil CAMOCTOSITEILHOW paOOTHI:

buner Ne 1.

1. JlaliTe XapakKTE€pUCTUKY 3JEMEHTa IO IOJIOKEHUIO €ro B IMEPUOJUYECKOH CHCTEME
AJIEMEHTOB: MOPSIKOBBI HOMEP, HOMEP MEPUOAA, TPYNIBI (TTOSICHUTh C TOYKUA 3PEHUSI TEOPUU
CTpPOEHHUSI aToMa), B KaKOW MOATrPYNIE€ HAXOAUTCS; YKAXXKUTE BBICIIYI0 M HH3IIYIO CTEHNEHHU
OKHUCJEeHHS, (POPMYITy BBICHIETO OKCHAA M TUIPOKCH]IA, UX XapaKTep; COCTABbTE IIEKTPOHHYIO
(dbopMyy TaHHOTO JIEMEHTA.

2. Hanummre ypaBHEHHE DJICKTPOJUTUYECKOW JAUCCOLMAIMM CEPHOM  KHUCITIOTHI,
ruapokcuaa 6apus, Gocdara kamms.

3. CocraBbTe YypaBHEHHE pEaKIUH MEXKIYy pacTBopamMu xjopuaa xkeneza (+3) u
TUPOKCHJIA HATPUS B MOJIEKYJIIPHOW U MOHHOM (opmax.

buner Ne 2.

1. CocraBpTe ypaBHEHHE peaKIHH THApPONM3a coleil: kapOonara Hatpus Na,COj ,
cynbdara ammonus (NHy4)2SO04.

2. [Mon6epurte KO3PPUIHEHTHI B YpaBHEHUSIX PEAKIIHi:

KMnO4 + H,SO,4 + Ky;SO3 — MnSO4 + K,SO4+ HO

K>CrOs + KOH + KI — I, + K3CrO3 + H,O

Texywuii kKoumpoab 6 eude npogepku omyema Mo JaOOPATOPHON MIJIM CaMOCTOATEIbHON
pabote mpeanonaraeT CleAyIne BapruaHThl OLlEHUBAHHUS:

OreHKa BBITTOJIHEHUS TPAKTUYECKUX (CaMOCTOATEIbHBIX) paboT.

OtMmertka "omauuno" cTaBUTCS, €CIU CTYACHT:

1) mpaBUIILHO OMpeeNu Leb 3a1aHus,

2) BbIONHWI paboTy B TMOJHOM 00beMe C COOJIIOJEHUEM  HEOoO0XOJUMOM
[10CJIEI0BATEIbHOCTH;

3) HAay4YHO, I'pPaMOTHO, JIOTMYHO OIKcajJ pe3yJabTaTbl U CHOPMYIUpOBajl BBIBOABL B
MPEJCTaBICHHOM OTYETe MPABWJIBHO W aKKypaTHO BBIMOJHUI BCE 3aMUCH, TaOJIHIIBI, PUCYHKH,
rpaduKu, BEIYUCICHUS, COCTaBIII YPAaBHEHHS BCEX XUMUYECKUX PEAKIIMIA U CAeNal BHIBOJIBI;

4) mposIBiIsIET OpraHU3allMOHHO-TPYI0OBbIC YMEHUS,

Otmerka "xopowo" craBUTCS, €CIOM CTYAEHT BBINOJHWI TpeOOBaHHUA K OIICHKE
"OTIUYHO", HO:

1) GBLTO IOMYIIEHO ABA-TPU HEIOUETa,

2) WK B OMMCAHUK PE3YJIbTATOB JIOMYCTUI HETOYHOCTH, BBIBOIBI CIEJIAll HEMOJHBIC.

Otmetka "yooenemeopumenvro" CTaBUTCS, €CIIU CTYICHT:
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1) mpaBUIIBHO ONpEeNHII 1Ieb 3alaHus; padoTy BBITOJIHSIECT MPABWIBHO HE MEHEE 4eM
HaIlOJIOBUHY, OJJHAKO 00BEM BBIIIOJIHEHHOW YacTU TAKOB, YTO IO3BOJISIET MOJYYUTh MIPABUIIbHbBIE
pe3yJIbTaThl U BBIBOABI IO OCHOBHBIM, IPUHIIUIINATIBHO BAaXKHBIM 3a7auaM padoThl;

2) win moa0op MaTepHUaioB, METOOB ITPOBEI C TOMOIIBIO PEMOAaBaATENIS;

3) wiu OBLIM JOMYIIEHBI OMIMOKK B (hOPMYJIHMPOBAHUHU BBIBOIOB;

3) wiu B oryere OBLIM JOMYIICHBI B OOIIEH CIIOKHOCTH He OoJjiee ABYyX OMmIHMOOK (B
3aMUCSIX EIUHMIl, W3MEPEHUSIX, B BBIUMCIEHHSX, rpadukax, Tabiuiax, cxemax, W T.J.) He
MPUHLMITHAIIBHOTO J1JI JaHHOU paboThI XapakTepa, He MOBJIUABIIMX HA PE3YJIbTAT BHIMOIHEHMUS,

4) nomyckaer rpyOyr OHmIMOKY B OOBSCHEHHH, B OQGOPMIICHHH pPabOThI, KOTOpas
UCIPaBIISETCS 110 TPeOOBaHUIO IPeroiaBaTess.

Otmerka "Hey10BIETBOPUTEIBHO" CTABUTCS, €CIIU CTY/ACHT:

1) He ompenenusl CaMOCTOSITENBHO IIeb 3aJaHusl; BBIIOJIHWI paboTy HE MONHOCTHIO,
00beM BBITOTHEHHOM YacTH pabOTHI HE MO3BOJISIET CAENaTh MPABUIIBHBIX BBIBOJIOB;

2) UM U3MepeHusl, BEIYMCIICHNUS, HaOII0JeHUS POU3BOMIINCH HENTPABUIIBHO;

3) wm B Xozxe paboThl U B OTYETE OOHAPYKHIMCh B COBOKYITHOCTH BCE HENOCTAaTKH,
OTMEUYEHHbIE B TPEOOBAHMAX K OLIEHKE "yJIOBJIETBOPUTEIBHO

4) nomyckaer nBe (u Oojee) rpyOble OMIMOKM B OOBSCHEHUH, B OPOPMIICHUU PabOTHI,
KOTOpBIE€ HE MOXET UCIIPaBUTh JJaXke 110 TpeOOBaHUIO MIPENo1aBaTelsl.

OueHoYHBIE MATEPHAJIBI VIS IPOMEKYTOUYHOI aTTecTalluu B (popMe IK3aMeHA.

[IpumepHblil IepedeHb BONPOCOB U 33JaHUN K SK3aMEHY

1. Xumuueckuit anemenT. OTHOCHTENbHAS aTOMHas Macca. AioTtponust. I[Ipocteie u
CIIOKHBIE BEIIECTBA.

2. OTHOCUTENBbHAS MOJIEKYIIApHas Macca. Moib. MonspHas macca. Uucio ABoraapo.

3. XUMUYECKUI SKBUBAJIIEHT BeIIECTBA. Pacy€T XMMHUYECKOr0 SKBUBaJIEHTa ITPOCTOr 0
BEIECTBA, KUCJIOT, OCHOBAaHMI, COJICH. 3aKOH YKBHUBAJICHTOB.

4. BanentHocTtb. CTeNeHb OKUCICHHS 3JIEMEHTA.

5. 3aKOH COXpaHEHUS MACCHI BELIECTB.

6. 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTB, K KAKMM COEIMHEHUSAM OH IPUMEHUM.

7. 3akoH npocThiXx 00bEMHBIX OTHOIIEHUH [ elt JTroccaka.

8. 3akon ABoraapo. Crienctsus U3 3akoHa ABoraapo. MoJisipHbIid 00bEM rasa.

9. YpaBHeHnune MeHnaeneeBa-Knanelipona, ero HCIojab30BaHME MPU PACUETAX.
VYHuBepcanbHas ra3oBasi IOCTOSIHHAS, €€ (PU3NYECKUN CMBICIL.

10. OTHOCHTENBHAS MJIOTHOCTH ra3oB. OnpeneaeHne MoJIIpHON Macchl ra3000pa3HbIX U
JIETY4YHX BEIIECTB [10 OTHOCUTEIbHOMN INIOTHOCTH Ia30B.

11. MeTonb! onpeenaeHns MOISIPHBIX MacC ra3000pa3HbIX U JIETYYHX BEIIECTB.

12. OTKpHITH S, TOKA3BIBAIOIINE CIOKHOCTh CTPOCHUS aToMa (OTKPBITHE KaTOJHBIX
Jy4el, peHTT€HOBCKUX Jy4eil, SBJICHUS PaIuOAKTUBHOCTH).

13. IlepBbie moaenu aroma (moxenb k. [Ix. Tomcona, monens Pesepdopna),
HECOCTOSITENIBHOCTh 3TUX MpeacTaBieHuii. Moaens aroMa Bogopoaa mno bopy.

14. CoBpeMeHHbIE IPeCTaBICHHS O CTPOCHUM aToMa. J[BolicTBEHHAas pupoaa
aneKkTpoHa. YpaBuenue ae bpoitns. [Ipunnun vHeonpenenéunoctu [ eiizendepra.

15. ITonsitre 06 ypapHeruu lIpénunarepa. CMBICT BOJTHOBOW QYHKIIUY .

16. KBaHTOBBIC UKCIia 3JIEKTPOHA.

17. AtomHbIe OpOUTAIH. DIIEKTPOHHOE 00J1aK0, TIpeicTaBaeHue o popme s-, p-, d-
ANIEKTPOHHBIX 00JIAKOB.

18. MHorosekTpoHsbie aToMbl. Ilpunnun 3anpera IMaymu. Ipasuno I'ynaa. Emkxocts
ANIEKTPOHHBIX 000JIOYEK.

19. [IpuHIUT COCTABIICHUS 3JEKTPOHHBIX 000JI0UE€K AaTOMOB 3JIEMEHTOB.

20. Ilepuonnueckuii 3akon /I.M1. MeneneeBa B CBETE TEOPUU CTPOSHMSI aTOMA.

21. CTpyKTypa NepuoANYECKOI CHCTEMBI 3JIEMEHTOB: IEPUOAbI, CEMENCTBA, TPYIIIIHI,
noArpynmsl. CMBICT MOPSAKOBOIO HOMEPA XUMUYECKOI0 3J1EMEHTa, HOMepa Iepuo/ia, HoMepa
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rpynmnbl. Ocoboe moa0KeHue BoJ0poia, Tefusl, TAaHTAHOUI0B U aKTHHOUIOB B IIEPUOTUIECKON
CUCTEME JIEMEHTOB.

22. XapaKTepuCTUKAa XUMUYECKOT O DJIEMEHTA U €0 BaXXHEHIIMX COEAMHEHUH 110
ITOJIOKEHUIO €r0 B IEPUOAUYECKON CUCTEME 3JIEMEHTOB.

23. [Ipupona xumMuueckou cBsi3u. TUIbl XUMHUECKOU CBSI3U. OCHOBHBIE XapaKTePUCTUKU
XUMHUYECKOH CBsI3U (PHEPrusl, JJI1MHA, BAJIEHTHbIE YTIIIbl, KPATHOCTb).

24. KoBasneHTHasi CBsA3b, €€ CBOMCTBA (HACHIIIIAEMOCTh, HAIIPABJICHHOCTD,
oS pU3yeMocTh). OOMEHHBIN U TOHOPHO-aKIIETITOPHBIM MeXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBSI3H.

25. MonHas cBs3b. MeTamnmueckas CBsi3b, IpUUYMHA €€ Aeokanu3anuu. Bonopoanas
CBS3b.

26. TerutoBo# 3¢ dext xuMuaecknx peakuuid. TepMoXuMudeckne peakinu, 3anmch
YPaBHEHMM TEPMOXUMUYECKUX PEAKIU.

27. Knaccudukanus tenioBbix 3¢ dekron. Temnora o0pazoBaHus, TEMIOTa CrOpaHUs
BELIECTB.

28. IlepBeIii 3aK0H TepMOIUHAMUKH. TerioBoi 3phekT peakiuii Mpyu U30XOPHOM U
n300apHOM Mporeccax. BHyTpeHHsis sHeprus, e€ coctapiustomue. JHtanenus. CTanaapTHas
SHTAJIBITHS.

29. 3axon I'ecca, cnenctBus u3 3akona ['ecca (pacuér AH peaxuuii mo tengoram
00pa30BaHMs U MO TEMJIOTaM CrOPAaHUS BEUIECTB).

30. DHTponus. BiusiHue arperaTHOro COCTOsIHUSA, TEMIIEpaTyphbl, JaBJICHUS Ha
sHTponuto. CTaHAapTHASI SHTPOIHSL.

31. XuMu4eckoe cpoaCTBO, MEpa XUMHUUYECKOTO CPOACTBA. DHTAIBIUINHBIA 1
SHTPONUMUHBIN pakTophl. TepMoaAMHAMUYECKUN TOTEHIIUAT CUCTEMBI.

32. CBoOonHas sHeprus I'm66ca. CBoboanas sneprus I'enpmronbua. Hanpasienue
XUMHYECKUX MporieccoB. CBsi3b M300apHOT0 MOTEHIIMANA C YPHTAIBITUEH U SHTPOITUEH.

33. CKOpOCTh XMMHUYECKUX pPeaKkiuii. Y CJIOBHS, HEOOXOIUMBIE I Havalla peakiluu.
BnusiHue npupobl pearupyronmx BelecTB, KOHLIEHTPAlluU, TEMIEPATypbl. 3aKOH
JEHCTBYIOLIUX MaccC.

34. BnusiHue KaTaJu3aTopoB Ha CKOPOCTh peakiuu. Karains nojaoKuTeapHbl,
OTPULIATENBHBIA, TOMOT €HHBIN, T€TEPOreHHbIN. MeXaHn3M TOMOT€HHOI0 KaTajau3a.
Oco0eHHOCTH KaTaJIMTUYECKUX MTPOLIECCOB.

35. BnusiHue n3iay4eHus Ha CKOPOCTh XUMUYECKUX peakiuil. DoToxuMHuueckue
Mpolecchl, uX MexaHusM. LlenHbie peaknu ¢ Hepa3BeTBICHHBIMU U PA3BETBICHHBIMHU LICTISIMHU.

36. Peakuuu obpaTumbie 1 HeoOpaTuMble. PaBHOBecHE cHCTEMbI KaK THHAMUYECKOE
cocrosinue. KoHcranTa paBHOBeCHS.

37. BnusiHue KOHLIEHTpaluu, TEMIEPATYPbl, JaBJIE€HUS HA PABHOBECUE CUCTEMBI.
[punanun Jle HlaTense. [IpaBuo Bant ['odda.

38. Knaccuduxamus pacTBOPOB 110 arperaTHOMy COCTOSIHUIO BEUIECTB, 110 pa3Mepy
PacTBOPEHHBIX BEUIECTB.

39. Ilpouecc pactBopenus. [ unpatanus (conpBartanus). PactBopuMocTb TBEPIBIX
BEIIIECTB, KUJIKOCTEH, ra30B B BoJie. 3akoH [ eHpu.

40. PacTBOpHBI HACHIIIICHHBIC, HEHACKIIIICHHBIC. KOHIIEHTpalus pacTBopa, Criocoobl eé
BBIPAKEHUS.

41. MaccoBas 107151 pacCTBOpEHHOIO BemecTBa. [IpolieHTHas KOHUEHTpaLUs pacTBOpA.

42. Monb. MosnsipHast KOHLIEHTpauus. MoJisiibHasi KOHLIEHTpaIysl.

43. DnexTponutudeckas aucconnanus. Oopatumocts mporecca. OCHOBHBIC MTOTOKEHUS
TEOPUHU FJEKTPOIUTUYECKON AUCCOLUALINH.

44. DeKTpoMMTHYECKas TUCCOIUAIIN KUCIIOT, OCHOBaHUH, colieid. CTymneHnuaras
JCCOLIUALIMSL.

45. NoHHbIC peakiiny, HOHHBIE YpaBHEHUs. CMEIICHIE HOHHBIX pABHOBECHH B pacTBOpax
3JIEKTPOIUTOB.
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46. DnekTponuTUYECKas 1UccolUanus Bojibl. IOHHOE mpou3BeaeHne BOIbI.
Bonopoansiit nokazartens. [lonstue 006 nnaMKaTOpax.

47. I'maposn3. Tunuunbie caydyan rupoin3a cojei. Kucible 1 OCHOBHBIE COMH.
BnusiHue KOHLIEHTpalluK pacTBOpa, TEMIEpaTypbl Ha ruAposu3. ['uaponus o6paTuMsblil U
HEeOoOpaTUMBIH.

48. Ilponecc okucnenus. [Iporecc BocctaHoBJIeHUs. BaskHel e OKUCIUTENN U
BOCCTAHOBUTEIH.

49. ITon6op k03P HUITMEHTOB B OKUCIUTEITHHO-BOCCTAHOBUTEIILHBIX PEAKITHSX.

Ilpumep 3x3amenayuonno20 burema
SK3AMEHALIMOHHBINA BUJIET Ne 1
Jucmumauna  b1.0.13 «O0mas xumus»

HanpagsiieHne noaroToBku 05.03.04 «'mapomeTeopoorus»
1. XumMudeckuii SKBUBAJICHT BeNlecTBa. Pacu€r XuMHU4YeCcKoro SKBUBaJIEHTa MTPOCTOTO BEIIECTRA,
KHUCJIOT, OCHOBAHMH, coJiei. 3aKOH SKBUBAJICHTOB.
2. DIIEKTPONIMTHYECKAs TUCCOLMAIIMS KUCIIOT, OCHOBaHUH, cojieit. CTyreHdaras 11 CcCoIraIusl.
3. Ompenenute Maccy pacTBopEHHOTro Bemiectsa B 280 T pacTBopa ¢ KoHIeHTpauuei 15%.

[Tenaroruveckuii paboOTHUK @ b.H.baxenos

(moamnucs)

3aBenyromuii kadeapon

(moamuce)

«05» centabps 2021 r.

Kpurepun ouenku:

- OLI€HKA «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIIM JIaHbl IPaBUJIbHBIE OTBETHI HAa 3 U3 3
BOIIPOCOB;

- OIIEHKAa «XOpOII0» BBICTABISIETCS CTYJEHTY, €CJIM JJaHbl HE TOYHBIC UJIU HE TOJHbIE
OTBETHI Ha 3 13 3 BOIIPOCOB;

- OLIEHKa «YyJOBJETBOPUTEIBHO» BBICTABISAETCS CTYINEHTY, €CIM JaHbl IpaBUJIbHbBIC
OTBETHI Ha 2 U3 3 BONPOCOB;

- OLIEHKA «HEYAOBJIETBOPUTEIIBHO» BBICTABIIIETCS CTYIEHTY, €CJIM OTBETHI Ha BOIIPOCHI B
OusieTe He AaHbl, TUOO OTBETHI HE BEPHHBI.

PazpadoTrunku:
@ JIOLICHT b.H.baxeHoB
(moamnuce) (3aHMMaemasi JOJKHOCTD) (vHUIMATBI, (aMUTTHS)

[Iporpamma cocraBiieHa B cootBercTBuHM ¢ TpeboBanusmu PI'OC BO mo HampaBieHHIO
05.04.04 T'unpomeTreoposiorus, HanpaBJIeHHOCTh (poduis) «HpopMamoHHbIE TEXHOIOTHH B
TUIPOMETEOPOIJIOTHUI

[Iporpamma paccMoTpeHa Ha 3aceqaHuU Kadeapbl METEOPOJIOTUH U (U3UKHU OKOJIO3EMHOT0
KOCMHUYECKOI'0 MPOCTPAHCTBA

«15» nronst 2021 r. I[Ipotokon Ne 7

AR

3aB. xademapoii N.B. JlaTpimeBa

Hacmosawas npoepamma, ne modxcem Ovims 60Cnpou3gedeHa Hu 6 Kakou gopme be3
npeosapumenbHo20 NUCbMEHHO20 pas3peulenus Kapeopvl-paspabomuura npocpammol.
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JIMCT corjiacoBaHus, J0NMOJTHEHUH M H3MEeHEeHHU
Ha 2022/2023 y4eOHblii ro1

N3menenuii B paboueit mporpamme qucuuiuiaHbl Ha 2022/2023 ydeOHblIi ro HeT.

//S. 7 N 5B\
Jlexan reorpaduueckoro akynprere |- _@ﬁ 2\ Bomorkuna C.K.
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