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I.IEJIM M 3AJJAYU JUCHUILIMHBI (MOIYJIST):

Henp nuMCHMIUIMHBI: 110Ka3aTh pOJIb XMMUU B CUCTEME HayK, HAy4YMTb HCIIOJIb30BaTh
3aKOHBI U MOHATHS OOIIEH XUMHUM B pa3/ienax JIpyrux HayK, HaydyuTh 00paboTke mHpopmanuy,
CUCTEMATHU3allMM CTPYKTYPHOTO MaTepHualla, BBIIBIECHUIO M MHTEPIPETALMM 3aKOHOMEPHOCTEH,
NPUCYIIUX CTPOCHHIO XUMHUYECKUX CHUCTEM, YCTAHOBIIEHHIO 3aBUCUMOCTH (U3UUECKUX H
XUMUYECKHUX CBOMCTB OT COCTAaBA CUCTEMBI.

3agauu Kypca:

B pesynbpraTe n3ydeHMs JaHHOIO Kypca CTYACHTHI JOJIKHBI IIO3HAKOMUTHCSA C OCHOBAMM
00paboTku wWH(pOpMAIMK, CUCTEMaTH3aIMed CTPYKTYpHOIO MaTepuana, BbISIBICHHUEM H
HMHTEpIpETAlMel 3aKOHOMEPHOCTEM, IPUCYIIMX CTPOCHUI0 XMMHYECKHUX BELIECTB, C
YCTQHOBJICHHEM 3aBUCUMOCTH (PU3UYECKHX M XMMUYECKHX CBOMCTB OT COCTaBa BEILECTBA.

basupysice Ha 3HAaHUSX, TPUOOPETEHHBIX CTYIEHTAMU B CPEIHEHN IIKOJIE

— pa3BUTh U YIIIyOUTh OCHOBHBIE (YHIAMEHTAJIbHBIC TOHATHS, MOJYYCHHBIE paHee
(cTpoeHne aTOMa, XMMHUYECKas CBA3b, CKOPOCTh XMMHUECKUX PEAKLIUN U JIp.);

— JaTh NpeACTaBICHNUE 00 YCTAaHOBJICHUHU OOLIMX 3aKOHOB W NMPHHLUIIOB BO3SHUKHOBEHUS
YIOPSAIOYECHHOCTH;

— 00YYHTb CTYZACHTOB COBPEMEHHBIM IOIX0[aM K N3YUYEHUIO0 XUMHUUECKUX MPOIIECCOB;

— 3aKpenuTh HEOOXOAMMBIHM MOHATUIHBIN anmapar;

— cpopMHpOBaTH YMEHHE IPUMEHSTH Ha MPAKTHKE MTOJy4YCHHbIC 3HAHUS;

— JIaTh MPEJCTABICHUE O POJIM XUMHUHU B IIPOLIECCE TIO3HAHUS 3aKOHOB IIPUPOJIBL.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucuurmiuHa (Moxynb) « Odwas xumusy OTHOCUTCS K 00s3aTeNbHON
4acTHu.

2.2. JIns u3ydeHust JaHHOH y4eOHOM TUCIUTUTMHEI (MOAYJIs) HEOOXOTUMBI 3HAHUS, YMCHHUS
Y HaBBIKH, chOpMHUpPOBAHHBIC PaHEE IPHU U3YUCHHUH MTPEIMETOB €CTECTBEHHO-HAYYHOTO U
(U3MKO-MaTEMaTHYECKOT 0 IUKIIOB B CpeHeH 00111e00pa30BaTeIbHOM IIKOJIE.

COBOKYMHOCTH pa3/ieoB, BKIIFOUEHHBIX B IPOTPaMMYy TUCIHUILTAHBI «O01as XUMus,
MIPEJICTaBISAET COOON BaXKHBIN ATAIl €MHON CUCTEMBI TIOJTOTOBKY OAaKaIaBpOB MO MPOGUITIO
HKOJIOTUYECKOM 0€30MacHOCTH U YIIPaBIICHUs IPUPOJIONIONIE30BAaHIEM. Y CIICIIIHOE OCBOCHHUE
MaTepuana JaHHOW TUCIUILUIMHBI BO3MOXHO TIPH YCIOBUU OBIIAJICHUS CTYACHTAMU
(yHIaMEHTATBHBIMU 3HAHUSIMU B paMKaX Kypca yKa3aHHBIX BBIIIE JUCIIATLINH.

2.3. IlepeueHb MOCTAEAYIOMNX YYEOHBIX AUCIUILIUAH, IS KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUS M HaBBIKH, (POPMUPYEMbIe JAaHHOH y4eOHOH TUCIMIIMHOM:

«Xumus okpyrcarowei cpedwvly

«KOI02UYECK UL MOHUTNOPUHS)

«lIpomvluinennasn 3Ko102usay

III. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJINHBI
[Tporecc 0CBOCHHUS TUCIMILIMHBI HAIpaBieH Ha (JOPMUPOBAHHUE DJIEMEHTOB CIIETYIONINX
koMmneTeHIuil B coorBercTBUU ¢ @PI'OC BO n OIl BO no ganHOMy HaIpaBJIEHHIO MOATOTOBKH
05.03.06 «Oxonorus ¥ NpUPOIONOIb30BAHUEN:
OIIK-1 — Cnocoben npumMeHsATh 0a30BbIe 3HAHUSA (PyHAaMEHTATIBHBIX Pa3[eliOB HAYK O
3emiie, €CTeCTBEHHO-HAyYHOTO0 M MAaTeMaTHYECKOTO IUKJIOB MPH PELICHUH 33734 B OOJIACTH
9KOJIOTUH U PUPOAONIOIH30BAHUS



IlepedyeHns MuIaHNpyeMBbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KEHHUSI KOMIIeTeHIIHil

KomMnerenuus HNuaukarTopsl Pe3yabTaTrnl 00yueHust
KOMIIeTeHIIMH
OIIK-1 MK ornki3 Buamo:

CriocobeH npuMeHsTh
0a30BbIE 3HAHUA B
00/1aCTH MaTeMaTHYECKUX
U €CTECTBCHHBIX HAYK
NPY PELICHUU 3a/1a4
npoheccHoHaATBHOM
JIEeATEIIbHOCTH

[Tpumensier 6a3oBbie
3HAHUS XUMUH [IPH
NPOBEICHUN XUMHKO-
AHATTUTUYECKUX
UCCIIEA0BAHUN TIPU
peleHnn 3aaa4
npohecCHOHATBHOM
JeSITeIbHOCTH

— TEOPETUYECKHE OCHOBBI 001IIEH
XUMHH, CYILIECTBO PEAKLIMI U
MIPOILIECCOB, UCIIOJIb3YEMBIX B
XUMHH, TTOAXOJIbI K H3yUEHUIO
XUMHYECKHX TPOIECCOB,
BBISIBIISITH 3aKOHOMEPHOCTH,
MPUCYIIHE XUMUIECKIM
CUCTEMaM.

Ymemn:

- IOATOTOBUTH OOBEKTHI
HCCIIEIOBAHUS 110 3aJaHHOM
MeTOJIMKe, paboTaTh Ha
IIPUMEHSEMOH armaparype,
MIPUMEHSITh OCHOBHBIC 3aKOHBI
XMMHUU TIPU 00CYKJICHUH
MOJTy9EeHHBIX PE3yJIbTaTOB,
MOJITOTOBUTEL OTYET O
BBITIOJTHEHHOU padoTe.
Bnaoemy:

— TOHATUHHBIM aIlapaToM 1
MOJTy9€HHBIMH TEOPETUICCKUMU
MIPEICTABICHUSIME OOIIIeH
XUMHH, OCHOBAMH XUMHYECKHX
METOJIOB aHAIN3a
HEOPraHWYECKUX COECIUHEHU,
METOI0JI0THel BhIOOpa
HEOOXOIUMBIX PEAKIIHI, UMETh
HAaBBIKM UX IPUMEHEHHUS IPU
MIPOBEJICHUU PEaKIIii, HAaBBIKAMU
paboThl ¢ yuebHOil 1 yueOHo—
METOJIMYECKOM JIMTEPATYPOU.




IV. COAEPKAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM JUCHHUILIHHBLI COCTABJIAET 3 3a4eTHBIX efuHNIbI, 108 yacos,
B TOM uncJje (.47 3a4eTHBIX eAUHHII, 17 YacoB Ha IK3aMeH

DopMa NPOMEKYTOYHOM aTTeCTALUM: DK3aMEH

4.1 Couepmaﬂne AUCHUIIJIMHBI, CTPYKTYPHMPOBaAHHO€ II0O TEéMaM, € YKazaHHEM BU/I0B yqeﬁnblx 3aHATHH M
OTBCACHHOI'0O HA HUX KOJINYECCTBA aKAACMHUICCKUX YaC0OB

S Bunapt yueOHoIi paboThl, BKIIIOUast
§ CaMOCTOSITENIbHYIO paboTy 00yJaronmxcs,
°© IIPAKTHUYECKYIO IOJTOTOBKY U TPYA0EMKOCTh
= p Y A Y HIpYA @DOpMBI TEKYILETO
S w (B yacax)
2 =8 KOHTPOJIS
o, =
No 5 § S 5 yCIIEBAEMOCTH;
- Pasnern nucuuIuInHbl/ TEMBL °§ o 8 2 S dopma
n/n 5 = Z S KonraktHas paboTa = .
&) 8 E > eIONABATENS © O6VUA S IIPOMEKYTOYHOU
npenoaaBaTesns YJaroIUMHUCA
m 5 8 penol yHatom E aTTecTalluu
= o (no cemecmpam)
= o <
jes) o &
)
2  — JlaGopatopubie | Koncynbranu z 8
3aHATHS u O 8
YcTHBIN ompoc,
OTYET 110
1 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 10 2 2 2 1 3 .
n1a0opaToOpHOIt
pabote
2 CrpoeHue atoma 1 7 - 4 - 1 2 YceTHBIT onpoc.
3 [Iepuoarueckuil 3aKOH U NEPUOIHYECKAS 1 6 > > 1 ) KonTponsHas
cucreMma anemeHToM .M. Menneneesa pabota
4 XuMUYecKas CBSI3b 1 8 - 4 2 1 3 YcTHBIi orpoc.
OCHOBHBIE TOHATHS XUMUYECKON ¥ CTHBII onpoc,
5 1 14 2 6 2 2 3 OTYET MO
TEPMOJUHAMUKHI .
n1abopaToOpHOt




2, § % Bunbl yueOHO# pabOThI, BKITIOUAS @DopMBI TEKYILETO
[aa]
No 3 e 2r w O CaMOCTOSTENbHYIO pa00Ty 00yUaroIXCs, KOHTPOJISI
Paznen qucHuUIiIMHbL TeMbI S| SRE o
n/m c T2 MPAaKTUYECKYIO MIOATOTOBKY U TPYAOEMKOCTh yCIEBAEMOCTH;
oM TR = ’
© = 2 (B yacax) dopma
T
s
=
e
KonraktHas pabota 5
IpernoaBaTes ¢ 00y4aronUMHCs 5 =
S 9
= Q8
2] m o
O < o
pabote
YcTHBIN ompoc,
CKOpOCTh XUMHUECKUX PEAKIIUH. OTYET MO
6 1 17 4 6 2 2 3 .
XUMHUYECKOE PaBHOBECHE 1a0opaToOpHOIt
pabote
KonTponsHas
aboTta, oT4ET 1O
7 PacTBOpHI 1| 16 | 4 6 4 1 3 | PavoTa, OTHCT
1a0opaToOpHOIt
pabote
YcTHBIN ompoc,
OTUET 110
8 OxHCANTENBPHO-BOCCTAaHOBUTEIbHBIE peakiuy | 1 12 2 4 5 1 3 .
n1abopaToOpHOt
pabote
KoHnTpoJs camocTosiTe/IbHOM padoThI 1 1
IIpoMe:xxyTOYHAs aTTeCTALUSA 1| 26 OK3ameH
Hroro yacos 108 16 34 17 10 20




4.2 IlnaH BHeayIMTOPHOM CAMOCTOATEJILHOM padoThl 00YYAIOIINXCS 110 AMCUMILIMHE

CamocrositenpHas pabota 00yJaromuxcs YuebHo-
METOANYECKOE
OneHouHoe
Cemectp HaszBanue paznena, Temsl CDOICTEO obecrieuenue
B i 036 Cpoxku TpynoeMKocTh pea CaMOCTOSITEIHHOM
]l CaMOCTOSTEeIBHOM paboTet |, o o (uac.)
paboTh
Otuér mo nabopatopHoit . OJI*-1,2,5,6
1 |ATOMHO-MOJEKYISPHOE YUCHHE patop 1,2 nen 3 Otuér %% A
pabore JU** -2
AHanu3 Hay4YHO-METOIUYECKON
JUTEPATYPbI, HHTEPHET OJI*-1,2,5,6
1 Crpoenue atoma PatTypRL, p 3 Hen. 2 Koncnexr gk
PECYpCOB IO BOIPOCam JU** -2
pazaena.
OJI*-1-4
JUT** — 2
AHanu3 HayYHO-METOUYECKOM NudopmannoHHo
. JUTEPATYPbl, UHTEPHET -CIIPaBOYHBIE
1 |Ilepuognueckuii 3aKOH Patyprl, p 4-5 nen. 2 Koncnekr P
PeCypcoB Mo BOIpocaM CHUCTEMBI U3
paszena. CIIHCKa «O0»
pasaena V
(n.1,2,5)
OJI*-1-4
JUT** — 2
HaJIN3 HAyYHO-METOANYECKOU H(OpMaAIMOHHO
A y 3 14
JUTEPATYPbl, UHTEPHET -CIIPaBOYHBIE
1 XHUMHUYECKAs CBI3b PaTyphl, P 6,7 Hen. Koncmekr P

pecypcoB 1o BOIpocam
paszzaena.

CHCTEMBI U3
CIIHCKa «O»
pasaena V
(n.1,2,5)




CamocrositenbHas pabota 00yJaromuxcs

YuebHo-

OLeHOUHOE METOANYECKOE
Cemectp HasBanue paznena, TeMsl CDEICTEO obecrieueHue
B i 036 Cpoxku TpynoeMKocTh pea CaMOCTOSATEIIbHOU
HJl CAMOCTOSTEIIBHON pabotel |, - (uac.)
paboTs
0OJI*-1,2,4,5,6
y . JI** -2
OTuét no nabopaTopHOit A
WNudopmannonso
. pabore. AHaIU3 Hay4yHO- N
OCHOBHBIE TOHATHUSA XUMHUECKOM . Otuér -CIIpaBOYHbIE
1 METOINYECKON JIUTEPATYPHI, 8-10 nen. 3
TEPMOIMHAMUKHI Koncnekr  |cucremsl u3
UHTEPHET PECypCOB IO
BOIIPOCAM paszzena creka «6»
P P ' paznena V
(m.1,2,5)
CKOpOCTh XMMHYECKHX peakiuil. Xumuueckoe |OT4YET mo 1abopaTopHOit . OJI*-1,2,5,6
1 11-13 uen. 3 Otuér o
paBHOBECHE pabore JUIE* -2
OTuét no nabopaTopHOit ; OJI*-1,2,5,6
1 PactBOpEI patop 14-15 nen. 3 Otuér %% A
pabore JU** -2
OJI*-1,3
) . JUI** — 1,4
OTtuét no nabopaTopHOit
WNudopmannonso
pabore. AHaIU3 Hay4yHO- ;
. Oruér, -CIIPaBOYHBIE
1 |OKuUCIUTENHbHO-BOCCTAHOBUTEINBHBIE PEAKIIUU |METOJUYECKOM JINTEpaTypHI, 16-17 uen. 3
HHTEDHET DECYDCOB 110 KOHCTIEKT CHCTEMBI U3
BOII Ic))c:aMp a3};,[2na cnmcka «6»
P P ' pasgena V
(m.1,2,5,6)
OO0muit 00BeM caMOCTOATEIHHON PAOOTHI O AUCIHUILTHHE (Yac) 20




4.3 Conepxxanue y4eOHOro Mmartepuajia

Tema 1. ATOMHO-MOJIEKYJISIPHOE YUeHHE

OcHOBHBIE TOHATHS U 3aKOHBI XUMUU. ATOM. Monekyna. Xumudeckuil aneMeHT. [Ipocteie
U CIIOKHbIE BelecTBa. OTHOCUTENbHAs aToMHas Macca. OTHocHUTEIbHAsI MOJIEKYJISIpPHAsl Macca.
Mons. MossapHas macca. XMMHAYECKUN SKBUBAJICHT BEIIECTBA. PaCUéT XMMUYECKOT0 SKBUBAJIEHTA
KHCJIOT, OCHOBaHMM, cosieil. BasieHTHOCTh. CTENEeHb OKHUCICHHS 3JIEMEHTA. 3aKOH COXPAHECHUS
Macchl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA. 3aKOH ABOraapo, CJIEACTBHS U3 3aKOHA
ABorazpo. MonspHslit 006EM raza. Yucno ABoraapo. YpasHenue MenzeneeBa-Knaneiipona, ero
UCTIOJIb30BaHUE TPU pacuérax. YHHBEpCajbHas ra3oBas MMOCTOSHHAsA, €€ (PU3MUECKUIl CMBICI.
MeTob! onpenieneHnss MOJIIPHBIX Macc ra3000pa3HbIX BEIIECTB (IO OTHOCUTEIBHON MIIOTHOCTH
ra3os, 110 3aKOHY ABOrazipo, o ypaBHeHuto Menjeneesa-Knaneiipona).

Tema 2. CTpoenue atoma

OTKpBITHS, TOKA3bIBAIOLIUE CIOXHOCTh CTPOCHMSI aTOMa (OTKPBITUE KaTOAHBIX Jy4ei,
PEHTTEHOBCKUX JIyuel, SBJIEHHA paauoakTuBHOCTH). IlepBble Mmogenn atoma (Mozenb
JIx. JIxx. Tomcona, monens Pesepdopria), HECOCTOSITETFHOCTD 3TUX TIpecTaBieHuit. COBpeMEHHBIE
IIPEACTABJICHUS O CTPOCHUM aroMa. J[BOMCTBEHHAs IIPUPOJA DIEKTpOHA. Y paBHEHUE e bpoilrs.
[Mpuniun Heonpenenénnoctu Ieitzenbepra. Ilonstue o0 ypaBHenuu Hlpénunrepa. Cmbica
BOJIHOBOH (yHKIMHU . KBaHTOBBIE yHCia 37IEKTPOHA. ATOMHBIE OpOUTAJIH,3IEKTPOHHBIE 00JaKa.
[IpencraBnenue o popme s-, p-, d-3TEKTPOHHBIX 001aKOB. MHOT03JIEKTPOHHBIE aTOMBIL. [IpuHIHIT
sanpera Iaymu. Ilpasuno I'ynma. Emxocts »mekTpoHHBIX 06Gonouex. IIpUHIIMI COCTaBIEHHUS
AJIEKTPOHHBIX (HOPMYJT aTOMOB HJIEMEHTOB.

Tema 3. Ilepmoamyeckmii 3aKOH W mNepuoaMyeckas cucrema jsjaemenros JI. H.
MemnpeieeBa

[lepnonnueckuii 3akon J[.MI. Menzaeneesa B cBete Teopun crpoeHus aroma. CTpykTypa
MEPUOJNYECKOM CHUCTEMBI JJIEMEHTOB: MEPHUOIBI, CEMENCTBA, MOJCEMENCTBA, TPYIIIHL,
noarpynnsl. CMBICT MOPSAKOBOIO HOMEpAa XMMHUYECKOIO AJIEMEHTA, HOMEpa IEepHojaa, HoMepa
rpynmel. Ocoboe MosiokeHHe BOAOPOJA, I'eliusi, JAaHTAaHOWIOB, aKTMHOHMIOB. Ilepmomudeckoe
U3MEHEHNE HEKOTOPBIX CBOMCTB aTOMOB (pauyCcOB aTOMOB M MOHOB, NOTEHLMAla MOHMU3ALUU
CPOACTBA K 3JIEKTPOHY, AJIEKTPOOTPULIATENBHOCTH). XapaKTEPUCTUKA XUMUUYECKOTO 3JIEMEHTA U
€ro BAXKHEUIIMX COCAVMHEHUN II0 IOJIOXKECHUIO €ro B IEPUOJMYECKOW CHCTEME 3IJIEMEHTOB
J.A.MeHnpeneena.

Tema 4. Xumnueckasi CBSI3b

[Ipupona xumuueckoi cBsi3U. Tumbl XUMH4YecKOW cBsI3U. OCHOBHBIE XapaKTEPUCTHKHU
XUMHUYECKON CBSI3U (SHEprus, JUIMHA, BAJIECHTHBIE YIJbl, KPaTHOCTh). KoBajieHTHas CBs3b, €€
CBOWCTBa (HACBIIIAEMOCTb, HANPABICHHOCTh, NOIIPU3yeMocTh). OOMEHHBIE M JIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOH CBsi3u. MoHHas cBA3b. MeTamudeckast
CBA3b, IPUUMHA €€ AeoKaIn3anuu. BogopoaHas cBs3b.

Tema 5. OcHOBHbIE NOHATHSI XUMHYECKOH TEPMOINHAMUKH

TennoBoit »dpdexT xuMmuyeckux peakiuil. TepMoXuMUYecKHe peakiiH, 3amuch
ypaBHEHHI TepMOXUMUUeckux peakimid. Kraccuduxaums teroBeix 3¢¢ekroB. Termnora
obpazoBanus. Tersora cropanus. [lepBblit 3akoH TepMoarHAMUKH. TemnoBoit 3¢ ekt peakiuii
IIPU U30XOPHOM U M300apHOM Mporeccax. BHyTpeHHss sHeprus, e€ cocTaBIAoNne. DHTAIBIIHUS.
CrannaptHas sHTanbnus. 3akoH ['ecca. CieactBust u3 3akona I'ecca (pacuér AH peakuuu no
TEIIOTaM OOpa30BaHUs M MO TEIUIOTaM CTOpaHMs BELIECTB). DHTPOMUSA. DHTPONUS — Mepa
HEYNOPSI0YEHHOCTH CHUCTEMBI. OHTPONHS M TEPMOAMHAMMUYECKAs BEPOSTHOCTH CHCTEMBI.
BnusiHue arperaTHOro COCTOSIHUS, TEMIEpATypbl, AaBJI€HUs Ha >HTponuto. CTraHzapTHas
sHTponHs. XHUMHUYECKOE CpOJACTBO, Mepa XuMHUYecKoro cpoxacrtBa. Ilpunnun beprio.
OHTaNBNUMHBIA ¥ SHTPONMMUUHBIA (QakTOpbl. TepMOIUHAMMYECKHH MOTEHIMAT CHUCTEMBI.
CBobonnas sHeprust ['m66ca. Cpoboanas »ueprusi ['enpmronbua. HampaBieHne XUMHUECKUX
nporeccoB. CBs3p M300apHOro MOTEHIHMANA C JPYTMMH TEPMOAMHAMUYECKUMHU BETUYUHAMHU
(3HTaNBNMEN U FHTPONIHEN).



Tema 6. CkopocTh XMMHYECKHX peakunii. XHMH4YeCKoe paBHOBeCHe

CKOpOCTh XMMHUYECKHX pEakIiid. Y cI0BUS, HEOOXOMMBbIE [l Havanapeakiuu. @akTopsl,
BIIMAIOIIME HA CKOPOCTb PEAKLUN: BIMSHUE IIPUPOBI PEArupyIOIIMX BEILECTB, KOHLEHTPALUH,
3aKOH JIEHCTBYIOLIMX MAacC; BIMSHME TeMIIEpaTypbl. AKTUBHBIE YaCTHUIIbl, SHEPIUsl aKTUBALUM;
BIIMSIHUE  KaTajau3aTopa,  Karajliu3  TOMOICHHBIM,  TE€TEPOreHHbIA,  IOJOKUTEIbHBIM,
OTpHLIATENIbHBIA, MEXaHU3M TOMOTEHHOI'O KaTajan3a, 0COOCHHOCTHKATAIUTHYECKUX MPOLIECCOB;
BIMSIHUE M3JIyYeHHs, (OTOXMMHUYECKHE NPOIECChl, HMX MEXaHU3M, LEMHbIE pPEeaKkIuu C
HEPa3BETBIEHHBIMU M DPAa3BETBIEHHBIMH LemsiMHU. Peakuun oOpaTuMble U HeoOpaTUMBIE.
PaBHOBecue cucteMmbl Kak JauMHamuueckoe cocrosiHue. KoHcranta paBHOBecus. DPakTophl,
BIIMAIOIIME HA PABHOBECHUE CUCTEMBI: KOHLIEHTPALUs BELIECTB, TEMIIEPATypa, 1aBJICHUE. Y CIIOBUS
cmenenus pasHoBecust, npunimn Jle [lartense. [Ipasuno Baut IN'odda.

Tema 7. PacTBOpBI

Knaccudukanuss pacTBOpoB 1O arperaTHOMy COCTOSIHMIO BEIIECTB, IO pa3Mepy
pacTBOpEHHBIX yacTull. MictuHHbIE pacTBOpPHL. [Iponecc pacTBOpeHus BelleCTBa B paCTBOPUTETIE
— pusuko-xuMuueckuit npouecc. ['uaparamus (conpBaTtanus). PacTBOpUMOCTb TBEPIBIX BEILECTB,
KHUJAKOCTEH, Tra3oB B BojAe. 3akoH I'eHpu. PacTBopsl HachblIlIEHHBIE, HEHACHIIIECHHBIE.
KonuenTtpanust pactBopa, crocoObl €€ BhIpaKeHHs (MaccoBasi J0Js1 paCTBOPEHHOTO BEIECTBA,
IIPOLIEHTHAs! KOHLIEHTPALUs, MOJSPHOCTb, MOJISZIBHOCTb, HOPMAJIBbHOCTb, THUTp). CBolicTBa
pacTBOPOB  BIEKTPOJIUTOB.  DJEKTPOIUTHYECKAss IUCCOLMANMSA, OOpPaTUMOCTh Ipolecca.
OCHOBHBIE TIOJIO)KEHUS TEOPUU DIIEKTPOJUTHUYECKONW JUCCOLMALUHU. JEKTPOJIUTHYECKAS
JUcCcOLUanusl KUCIOT, OCHOBaHMM, conel. CtyneHuaras nucconuanus. CTeneHb M KOHCTaHTa
nuccouuanuy. MoHHBIE peakuuu, WOHHbIE ypaBHEHHsA. (CMEIIEHHE HMOHHBIX paBHOBECHM B
pacTBOpax 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS] AUCCOLMALNS BOIbl. IOHHOE MpOU3BEIEHHUE BOIBI.
Bonoponnsrii nokaszarens. [lonstue 06 unankaropax. ['maponus. TUnuyHble ciaydyan THIPOIN3A
coneil. I'maponus coneil ¢ MHOTOBaJIEHTHBIMM MOHaMu. Kucible 1 OCHOBHbIE coiu. BnusiHue
pa3nuyHbIX (PAKTOpPOB Ha THAPOIM3 (KOHIEHTpalMs BeUlecTB, Temmeparypa). [umponus
00paTUMBII U HEOOPATHUMBII.

Tema 8. OkMCIUTEIHHO-BOCCTAHOBUTE/IbHbIE PEAKINH

[Iponiecc okucnenus. Ilpomecc BoccTaHoBieHHUS. OKHUCIUTEIHHO-BOCCTAHOBUTEbHAS
peakius — eAuHbIA mpouecc. BaxkHellline OKUCIUTENM U BOCCTAHOBHUTENU. OKUCIUTEIBHO-
BOCCTAHOBMTENbHASL  JBOWCTBEHHOCTh.  [lombop  ko3(p(UIMEHTOB B OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIMAX METOAOM DIIEKTPOHHOrO OajaHca M METOJIOM COCTABIICHHS
AJIEKTPOHHO-MOHHBIX YPAaBHEHUH (METOJ MOJIypEaKIHii).

4.3.1. IlepeyeHb CeMHHAPCKHUX, MPAKTHYECKHUX 3aHATHII U 1a00paTOPHBIX padoT

No paznena | HanmeHnoBaHue ceMUHapOB, Tpynoemxocts OueHnounsle | Popmupyemsie
/i U TEMBI MPAKTUYECKUX U J1a00PATOPHBIX paboT (4ac.) cpexcta | NOMTCTCHIIH
JAUACHHUTLTNHBL Bcero W3 nnx (MHIMKaTOpBI)
(Momys) 4acoB | TMpaKTHYECKAs
II0ATOTOBKA
2 3 4 5 6 7
1 | Temal ATOMHO-MOJIEKYJISIPHOE YUECHHE, 4 2 JlaGopat | OIIK-1
onpejieieHHe SKBUBAICHTA opHast NKomx: 3
MeTajuia pabota
2 | Tema 2 Crpoenue aToMa 2 - Pedepar | OIIK-1
UBHast N/TKork1 3
pabota
3 | Tema3 [lepnoanueckuii 3aKkoH 2 - Pedepar | OIIK-I
WBHAA WJIKornki 3
pabota
4 | Tema 4 XuMHYecKas CBA3b 2 - Pedepar | OIIK-I
WIKornki 3
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UBHas
pabora
5 | Tema5s OCHOBBI XUMHYECKOU 2 Jlabopato| OIIK-1
TEPMO/IMHAMHUKH. pHas N/TKorxi 3
Onpenenenue SHTAIBINN pabora
peaKuMy HEUTpAITU3aLuu
CHJIBHOTO OCHOBAHUSI CUIIbHOM
KHCJIOTOU
6 | Tema 6 CKOpOCTh XUMUYECKUX 4 Jlaboparo| 1IK-2
peakuuii. XuMuueckoe pHast WK1
paBHOBecHue. 3aBUCHMOCTh pabora
CKOPOCTH PEaKIMy OT
KOHLICHTPALIUH.
DNEKTPOIUTHYECKAS
JICCOIHALINSI.
7 | Tema7 PactBopbl. loHHBIE peakIui. 4 Jlabopar | OIIK-1
I'mnponus conen opHas N/Korx1 3
pabora
8 | Tema 8 OKHCIIUTENBHO- 2 Jlaboparo| OIIK-1
BOCCTaHOBHTEIILHBIC PEAKIIHH. pHast N1Kork1 3
pabota

4.3.2. IlepeuyeHb TeM (BONPOCOB), BLIHOCUMbBIX HAa CAMOCTOSITEJIbHOE U3yYeHHE
CTYJA€eHTAMHM B pPaMKax camocTosiTeJibHoil padorsl (CPC)

/o

Tema

3aganue

®opmupyemas
KOMIIETCHLIMS

UJIK

Tema 1

ATOMHO-MOJIEKYJIIPHOE
y4eHHE

OIIK-1

HI[KOHKIB

Tema 3

CBs13b CTpOEHMS aTOMa U
MIOJIOKECHHUS DJIEMEHTA B
IIEPUOUYECKON CUCTEME
XMUMHUYECKHX 3JIEMEHTOB
.M. MeHnneneeBa

OIIK-1

HI[KOHKIB

Tema 4

CocraBicHHE CXeM
00pa3oBaHMs U pa3pbiBa
XUMHUYECKHUX CBI3CH
pa3HOTrOo THIA

OIIK-1

HI[KOHKIB

Tema 5

Pemenue 3amau Ha
3a/IaHHYIO TEMY,
COCTAaBJIEHME KOHCIIEKTA

OIIK-1

HI[KOHKIB

Tema 6

Pacuér ckopoctu
pCaKknuu o JaHHbIM
JKCIIEPUMEHTA

OIIK-1

HI[KOHKIB

Tema 7

CocraBiicHHE HOHHBIX
ypaBHeHUU. Pacuér
KOHIIEHTPALIUN
pPacTBOpPOB.

OIIK-1

HI[KOHKIB

Tema 8

CocraBneHnne ypaBHEHUN
OKHCITUTEIHHO-
BOCCTAHOBHTEJIBHBIX
peaKuui.

OIIK-1

HI[KOHKIB
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4.4. MeTtoau4yecKkue yKa3aHHs 110 OPraHU3alH CAMOCTOSITeIbHOM padoThI CTYICHTOB

Mertoanyeckre yka3zaHHs [0 OpraHM3allMd CaMOCTOSITENBHOW pPabOThl, C TMOAPOOHBIM

ONMCaHMEM KaXIOro 3aJaHus, mpejacraBieHHoro B Tabmuue 4.3.2, pasmemensl B DUOC mo
muctumnHe «O0mas xumus». Kox noctyna: 7xzdep.

V. YYEBHO-METOANYECKOE U THOOPMAILIMOHHOE OBECIIEYEHHE
JUCIUIIVIMHBI (MO Y JIST)

a) mepeveHb JUTEPATYPbI
OcHoBHas:

1. I'muuaka H.JI. OOmas xumusi: yue6Hoe mocobue / H.JI. I'munka. — U3a. crep. — M.:
KnoPyc, 2012. — 746 c. 8 3k3 +

2. I'munka, Hukonait JleonngoBuu. OOmast xuMusi [DIeKTPOHHBINA pecypc] : yueO. s
OakanaBpoB, yuel. mocobue 1 cTy1. Hexum. crell. By30B / H. JI. I'munka. - 18-e u3a., nepepad.
U JI0I. - DJIEKTPOH. TeKCTOBbIE NaH. - M. : Opaiit ; [b. m.] : U]I FOpaiit, 2012. - (bakanasp). -
ObC "IOpaiit". - Heorpanuu. goctym. - ISBN 978-5-9916-1148-0. - ISBN 978-5-9692-1112-4 +

3. Koposun H.B. O6mas xumus. Yue6. mist BY3os, yue6nuk / H.B. KopoBun. — M.:
Bricor.mk., 2009. — 557 ¢. 183k3. +

4. I'muuka H.JI. 3agaun u ynpaxsaenus no obmeit xumun. [Tocodue. / HJIL. I'muuaka. — M.:
Bricor.mk., 2005. — 240 c. 59+

5. Ca¢ponos A.I1O., CransmakoBa B.A., Jlumosa JI.M., [Imutpruuenko M.1O., MynkyeBa
M.T. Heoprannueckas xumus. Yactp 1. Meronuueckue ykazaHusi K Ja0OpaTOpHBIM paboTam.
Npxkytck: M3a-Bo MpkyTckoro rocynapctBeHHoOro ynusepeurera, 2009. —44 c. +

6. HumoBa JL.M., Xynmskoa P.B. OOmas xumusa. Meroauueckue yKa3aHus K
nabopaTtopubIM padotam. Mpkyrtck: M3a-Bo MpkyTckoro rocyaapcTBeHHoro ynusepcureta, 2006.
—28c.

0) 0a3bI JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE H IOMCKOBBIE CHCTEMbI

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

2. OcHoBbl xumuu. HuTepHer-yueOHuK. (A. B. Manyiinos, B. M. PoaunonHos)
www.hemi.nsu.ru

3. www.alleng.ru/edu/chem9.htm — 6a3a uHTEpHET-y4eOHUKOB IO OOILEH XUMHUH

4. www.xenoid.ru/adverts/chem_books.php — 6a3a oTckaHUPOBaHHBIX KHUT IO XUMUHU

5. chemistry-chemists.com/Uchebniki.html — yue6Huku no xumumu.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCLHHUIIJINHbI
MoAayJst)

6.1. YueOHo-1200paTOpHOE 000pPy10BaHME:

JIeKIIMOHHBIE 3aHATHUSA MPOXOAAT B ayauTopun Ha 60 TMOCagoOYHBIX MeECT C
MYJIbTUMEIUHHBIM 000pyIOBaHUEM H yUeOHOI MeOembIo.

[IpakTuyeckne 3aHATUSA, TPeOYIOIIUME MCIOIB30BAHUA MEPCOHAIBHBIX KOMIIBIOTEPOB
IIPOXOJAT B KOMIIBIOTEPHOM KJlacce Ha 14 mocajouHbIX MeCT.

JlaGopaTopHble 3aHATHS TPOXOAAT B Ja0OpaTOpUM XHUMHYECKOTO MPAKTUKyMa
XMUMHYECKOro (pakynprera, 000pyJ0BaHHON BCEM HEOOXOUMBIM Il TPOBEIECHUIIA00PaTOPHBIX
pa0or.

6.2. IIporpamMHoe oOecrieyeHue:
HE MPelyCMOTPEHO
6.3. Texunuyeckue 1 3J1eKTPOHHbIE CPeCTBA:

YueOHbIi MaTepHal MoAETCs C UCIOIb30BAHUEM COBPEMEHHBIX CPE/ICTB BU3YaTU3AIMH C
PUMEHEHUEM MYJIbTUMEIUIHHOT0 000PYJ0BaHUSI.

[TepcoHanbHble KOMIBIOTEPH! Ui BBIMOJIHEHUS NPAKTUYECKUX M CaMOCTOSTENBHBIX
pa0or.
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[To xaxxao¥ TeMe MUCIUILTUHBI MTOATOTOBIIECHBI MPE3CHTAIUH, Pa3MEIIEHHBIE B OTKPHITOM
nocryne B OMOC.

VII. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

[IperionaBanue  AUCHUIUIMHBI ~ BEAETCA €  NPUMEHEHHEM  CJEIYIOIUX  BHJOB
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

HNudopManuoHHbIe TEXHOJIOTMM: WCIIOJIb30BaHUE AIIEKTPOHHBIX 00pa30BaTENbHBIX
pEeCypcoB TNpH TOATOTOBKE K 3aHATHAM, 3aHSATHS COMPOBOXKIAIOTCS MYJIbTUMEIUHHBIMU
MPE3CHTAIMSIMU, IPOCMOTPOM POJIMKOB 110 MPOXOJUMBIM TEMaM.

IIpoekTHasi TEXHOJIOTHSI: OPTaHU3ALUS CAMOCTOSTEIHHONH pabOTHl CTYAEHTOB, KOT/AA
o0y4yeHHe MPOUCXOAMUT B IMpOIEcce NEATENLHOCTH, HAlpaBICHHOW Ha paspelieHue NpoOIeMsbl,
BO3HUKIIIECH B X0J1€ U3YUCHHUS TEMbI

IIpobdieMHOe oOydeHHe: CTUMYJIHPOBAHME CTYAEHTOB K  CaMOCTOSTEIbHOMY
NpUOOPETEHUIO 3HAHHM, HEOOXOIUMBIX ISl PEIICHUS] KOHKPETHOH MpOOJIEMBI, €ro 3JIE€MEHTHI
UCTIOJB3YIOTCS B XO/I€ 3aHATHH.

KonTekcTHOE 00y4eHHe: MOTHBALIUS CTYJJCHTOB K YCBOCHUIO 3HAHUH ITyTeM BBISBICHHUS
CBsI3€i MEXK1y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM;

OOy4yeHne Ha OCHOBe ONbITA: aKTHBU3ALMS MMO3HABATEILHON JEATEIBHOCTH CTYJICHTA
MIPOBOJIUTCS 32 CUET aCCOIMALMU U COOCTBEHHOTO OTIBITA.

OOyyeHne KPHUTHYECKOMY MbIUIJIEHHIO: TOCTPOCHHE 3aHATUS IO OMNpPEICICHHOMY
AITOPUTMY — TIIOCJIEAOBATENIbHO, B COOTBETCTBHM C Tpems (a3aMH: BBI30B, OCMBICICHHE H
peduexcus. Llens nanHONH 00pa30BaTENbHONW TEXHOJIOTUH — PAa3BUTHE MBICIUTEIBHBIX HaBBIKOB
o0yyaromuxcs, HeOOXOAUMBIX HE TOJIBKO MPH U3yUYEHHH YYeOHBIX MPEIMETOB, HO U B OOBIYHOM
KHU3HH, U B MPOPECCHOHATBHON AEATENbHOCTH (YMEHHE NPUHMMATH B3BEIICHHBIC pEIICHUS,
pabotats ¢ uHpOpMaUEen 1 ap.).

CraHuuoHHOe oOy4eHWe: OpraHu3allUsl LEJICHANPABICHHON W  IJIAHOMEpPHOU
CaMOCTOSITENIbHOU pabOoThI CTYJICHTOB Ha 3aHSATHH B MUHH-TPYIIIAX B 1essAx Oosee 3dekTnBHOrO
YCBOEHHSI MPOXOJUMOI0 MaTepHaia, KOorja Kakaas rpymma BeIOMpaeT CBOIO 00pa30BaTENbHYIO
TPAEKTOPUIO, M CTYJCHTHI CAMH OLICHUBAIOT CBOIO PadoTYy.

[Ipu n3ydeHnn JTUCUUIUTMHBI IPEYyCMOTPEHBI:

1) nexkuuu ¢ npuMeHEeHHEM OOBSICHUTEIbHO—MIITIOCTPATUBHBIX TEXHOJIOTHIA;

2) nabopatopHble pabOTHI (BBITOTHSAIOTCS HHANBUIYAIBHO);

3) pewienue 3anay;

4) camocrosTenbHas paboTa CTYACHTOB, BKIIOYAIONIAs MOATOTOBKY K 3aHATUSAM B opme
U3yYEHHUs] TEOPETUYECKOT0 MaTepHuaja JIEKIMH, MOATOTOBKY K BBIIOJHEHHIO JIAOOPATOPHBIX
paboT, K TeKyIIeMy KOHTPOJIIO yCIIEBaEMOCTH;

5) KOHCYJIBTUPOBaHHME CTYJCHTOB IO H3yYaeMbIM TEOPETUUYECKUM U MPAKTUYECKUM
BOIIPOCaM.

HanMeHoBaHMe TeM 3aHSITHIA C MCIOJIb30BAHHEM AKTUBHBIX GOpM 00y4eHHs:

dopma / MeTos
Ne Tema 3anarus Bup 3anarus HHTEPAKTUBHOTO Koim-Bo yacoB
o0yueHus
ATOMHO- HNudopmannoHssie
Jlexumsi/maboparop (popman
MOJIEKYJIAPHOE TEXHOJIOTHH/IPOOIIEMHOE 4/2
1 Has paboTa
y4yeHue o0yueHue
Crpoenue atoma Jlexrus/ WNudopmarmonnsie
2 CaMOCTOSITEILHAs TEXHOJIOTHH/ 4/2
pabota KOHTEKCTHOE 00y4eHUe
Ilepnoauueckuit NudopmanmonHusie
3 proa Jlexmus (opman 2
3aKOH TEXHOJIOTHH
4 | Xumnueckas Jlexmus/ Hudopmarmonnsie 4/2

13




CBSI3b CaMOCTOsITeTIbHAS TEXHOJIOTHH/
pabora KOHTEKCTHOE 00y4ueHHE
Jlexrus/
OcHosb! . a Wudopmanmonusie
XUMHUYECKOU HPAKTHICCKasA TEXHOTOI UK/
5 abora/ 6/2/2
TCPpMOANHAMUKH. na61i)) ATODHAS KOHTEKCTHOE 00yucHue/
parop mpobaeMHoOe 00yUueHue
pabota
CkopocTb Jlexuust/
Wudopmanmonusie
XUMUYECKHUX HpaKkTHYeCKast TeXHOTOMI/
6 CaKIIUI. abora/ 6/4/4
g{ 1l na61i)) ATODHAS KOHTEKCTHOE 00ydeHue/
UMHIIECKOC p6 p mpobaeMHOe 00yUeHue
paBHOBECHE. paborta
PacTBopbI. . ii‘;?{i"ci( . NHpopMalmoHHbIe
7 > paboral rexHozor/ 6/4/4
na61i)) ATODHAS KOHTEKCTHOE 00ydeHue/
parTop mpobaeMHOe 00yUeHue
pabota
OKHUCIIUTENLHO- Jlexuns/ H(opMAIHOHHbIC
BOCCTaHOBUTEIILH HPAKTHICCKasA TEXHOIOTHHI/
8 abora/ 4/4/2
bIC pEaKLNN. na61i)) ATODHAS KOHTEKCTHOE 00yucHue/
patop npobaeMHoe 00yUeHue
pabota
HToro yacos 68

VIII.OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTAIIUA

8.1 Ouenounsie Matepuaab (OM):

OleeHOllele mamepuailbl 0J151 BXOOHO20 KOHmpOoJisi — HC IPCAYCMOTPCHEI.

OI/;QHOUHble mamepudilbl mexKyuieco KOHmpOoJis

Tema unu pasnen [Toka3zarens Kpurepnii onenuBanust | @opmupyemblie
JUCLUILINHBI KOMIIETEHIINH
Y UHJIUKATOPbI
ATOMHO-MOJEKYJIIpHOE | 3HAET OCHOBHBIE Bnaneer marepuanom | OIIK-1
y4eHHe TIOHATHS U ONPEAECIIEHHsS. | JAHHOTO Pa3ziena. N 1Kok 3
3HAeT OTBETHI Ha
KOHTPOJIbHbIE
BOIIPOCBI.
Crpoenue atoma 3HaeT COBpEMEHHBIC Bnaneer wmarepuanom | OIIK-1
IIPEJICTaBICHMS O JAHHOT'O pa3zena. N1 Komxk1 3
CTPOEHHUHM aToMa. 3HAeT OTBETHI Ha
KOHTPOJIbHbIE
BOIPOCBI.
[Iepuoanueckuii 3aK0H 3HaeT COBPEMEHHYIO Brnageer wmarepuanom | OIIK-1
(bopMyIHPOBKY JAHHOT'O pa3zena. N 1Komki 3
IIepronnueckoro 3HaeT OTBETHI Ha
3aKOHA, CBS3b CTPOEHUSI | KOHTPOJIbHBIE
aTOMa C TOJI0KEHUEM BOIIPOCBI.
aneMenTa B [IC.
XUMHUYECKas CBA3b 3HaeT OCHOBHBIE THIIbI Bnaneer wmarepuanom | OINK-1
XMMHYECKHX CBSI3EH, JTAHHOT'O pa3zena. N 1Konk1 3
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Tema nunu pasnen IToka3zarenn Kpurepuii onenuBanus | ®opmupyemblie
JUCLUIIINHBI KOMIIETECHILIUH
Y UHAMKATOPbI

crocoObl 00pazoBaHus M | 3HaeT  OTBETHl  HA

paspsiBa. KOHTPOJIbHBIC
BOIIPOCHI.
OCHOBBI XUMHUECKOM 3HaeTCOBpEMEHHbBIE Bnaneer wmarepuanom | OIIK-1
TEPMOIMHAMHKH. Ipe/ICTaBICHHUS 00 JIAHHOTO pa3zera. N1Komxki 3
JHEPreTUKE MPOTCKaHusl | 3HaeT  OTBETH  Ha
XUMHUYECKUX KOHTPOJIbHBIE
MIPEBPALLICHU, BOIIPOCHI.
OCHOBHBIC TIOHSITHUS Beimonaun
XHUMHUYECKON CaMOCTOSITEIIbHYIO
TEPMOIMHAMHKH paboTy ¢ OLeHKOU He
HIDKE
«yJIOBIICTBOPUTEIHHOY»
CKOpOCTh XMMHYECKHUX 3HaeT ocHOBHbIE MoHATUA: | Bmageer wmarepuanom | OIIK-1
peakuuii. XuMudeckoe | CKOPOCTb XUMUYCCKOH JIAaHHOTO paszena. N TKork1.3
paBHOBECHE. PCakIyy, KOHCTaHTa 3HaeT  OTBETHl  Ha
CKOpPOCTH, BJIMAHUC HA KOHTPOJIbHBIC
CKOPOCTH PAa3JIMYHbIX BOIIPOCHL.
(haKkTOpOB: KOHIIEHTPAIIHH,
TEMIEPATyPhI, CIIOCOOBI
CMCUICHUA XUMHUYCCKOI'O
PaBHOBCCHUS.
PactBopEIL. 3HaeT OCHOBHBIE Bnageer wmatepuanom | OIIK-1
CIIOCOOBI BBIPAKEHHUS JAHHOTO pa3zera. N1 Komxi 3
KOHLICHTPALIUH 3HaeT  OTBETHl  Ha
pacTBOPOB, MIOHATHUE KOHTPOJIbHBIE
ANIEKTPOIUTUYCCKASI BOIIPOCHI.
JMCCOLUAIINS,
BBIPAYKCHUE IS
TIPOU3BEICHUS
pactBopumocty, pH
OxucaurenpHo- 3HaeT OCHOBHBIE Brnageer wmarepuanom | OIIK-1
BOCCTaHOBHTEIILHBIC HOHSITHS: OKHCIIUTEIIb, JAHHOTO pa3zera. N TKork1.3
peakuuu. BOCCTaHOBHTEITb, 3HaeT OTBETHI Ha
CTETICHb OKUCJICHHSL. KOHTPOJIbHBIE
YMeeT cocTaBIsATh BOITPOCHI. BhImomHmn

ypaBHeHUs OB peakuuii. | caMOCTOSATENBHYIO
paboTy ¢ OLIEHKOU HE
HUXKE
«YJOBIJIETBOPUTEIIBHO.

s mpoBeieHUsT TEKyIero KoHTpois ycneBaeMoctd OC BKIIOYAIOT YCTHBIN OMPOC IO
TE€MaM TP BHITIOJIHEHUH J1a00paTOpHBIX padoT, MPOBEPKY OTUYETOB MO JTaOOpaTOPHBIM padoTawm,
MIPOBEICHUE KOHTPOJILHBIX/CAMOCTOSTENBHBIX PaloT.

[Tpumeps! 3a1anuil caMOCTOATENBHOM paboThI:

Buner Ne 1.

1. JlaiiTe XapakTEpUCTUKY 3JIEMEHTA MO MOJIOKCHUIO €ro B TEPUOJUYECKON CUCTEME
AJIEMEHTOB: MOPSIKOBBIII HOMEp, HOMEp MEepPUoJia, TPYNNbl (MOSICHUTh C TOYKH 3PCHHS TCOPUH
CTPOCHHSI aTOMa), B KaKOW MOATPYIIE HAXOIUTCS; YKAKUTE BHICIIYIO U HU3IIYIO CTETICHU
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OKHCIIeHHA, (JOpPMYITy BBICIIEIO OKCHJIA U THAPOKCHIA, UX XapaKTEpP; COCTABbTE AJIEKTPOHHYIO
(bopMyITy 1aHHOTO 3JIEMEHTA.

2. Hamumwure ypaBHEHHME JJIEKTPOJIUTUYECKOM TUCCOLMALIMM CEPHOM  KHUCIOTHI,
ruapokcuaa 6apus, pocdara xanus.

3. CocraBbTe ypaBHEHHE PEAKIIMM MEXKAY PacTBOpaMM Xjopuja xenesa (+3) u
THJIPOKCHUIa HATPHSI B MOJIEKYJIIPHOM U MOHHOU (opMmax.

buner Ne 2.

1. CocraBbTe ypaBHEHHE peaKIMU THApPOJIM3a cojiei: kapOonara Hatpus NaCOs ,
cynbdara ammoHust (NH4)2SOs.

2. Tlogbepute K03)DHUIMEHTHI B yPABHEHHUAX PEAKIIHI:

KMnO4 + H2SO4 + K2SO3 — MnSO4 + KoSOs+ HoO

K>CrO4 + KOH + KI — I, + K3CrOs + H,O

Texywuii KOHmMpPOaL 6 8Ude NPosepKu omyema 1O JTaOOPATOPHON MIIM CAMOCTOSITEITLHON
paboTe npearnonaraet cleAyIone BapuaHThl OLCHUBAHUS:

OreHKa BBITIOTHEHUS MPAKTUYECKUX (CAMOCTOSATENBHBIX) padoT.

OtmeTtka "omauuno" cTaBUTCS, €CIIU CTYACHT:

1) mpaBWIIBHO OIIpENEINII UENb 3a1aHus;

2) BBIONHWI paboTy B TMOJHOM oOOBEME ¢ COONIIOJCHHEM HEeoO0XOIUMOn
M0CTIeI0BATEIbHOCTH;

3) Hay4YHO, TPaMOTHO, JIOTUYHO OINMCAT Pe3yJbTaThl U CHOPMYIMPOBAT BHIBOABI. B
MIPEJCTaBICHHOM OTYeTe MPaBHJIBHO M aKKypaTHO BBIMIOJIHMI BCE 3alWCH, TaOIHLBI, PUCYHKH,
rpad UKy, BEIYUCICHUS, COCTABUJ YPABHEHUS BCEX XUMHUYECKUX PEAKLIUN U CAeIIall BBIBOBI;

4) nposBIIE€T OPraHU3alMOHHO-TPYOBbIE YMEHUS;

Otmetka "xopouio” CTaBUTCS, €CIIU CTYACHT BBIITOJHII TPeOOBAaHUS K OIICHKE "OTINYHO",
HO:

1) O6bUT0 JOMYIIEHO ABA-TPU HEJIOUETa;

2) WK B ONTUCAHUU PE3YJIbTATOB JOMYCTHII HETOUHOCTH, BHIBOJIBI C/IETIal HETIOJIHBIE.

OtmMmetka "yooenemeopumenvHo" CTaBUTCS, €CIH CTYACHT:

1) mpaBUIBHO OMpeneui 1elb 3a7aHus; paboTy BBINOJIHSAET MPABUIBHO HE MEHEE YeM
HAroJIOBUHY, OJIHAKO 00BbEM BBITIOJHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJyYUTh PABUIIbHbIC
Pe3yJIbTAThI U BBIBOJIBI 10 OCHOBHBIM, IPUHIMITHAIIEHO BaXKHBIM 3a/1a4aM pabOThI;

2) wn noAadop MaTepuaIoB, METOI0B MPOBEJ C OMOILBIO IIPENogaBaTels;

3) uiu ObLTH TOTYIIEHBI OIHOKK B ()OPMYITHMPOBAHNH BHIBOJIOB,;

3) Wi B oTYeTe OBUTH IOMYIIEHBI B OOIIEH CII0KHOCTH HEe 0oJiee IBYX OMIMOOK (B 3aITUCSX
€IMHUI], W3MEPEHHSX, B BbIUMCIEHUAX, TrpaduKkax, TabmuIax, cxemMax, U T.J.) He
MPUHIUIHAIBHOTO JUIsl JAaHHOHM paboThl XapakTepa, He MOBIUSABIINX HA PE3yJIbTAT BBHITIOTHEHUS;

4) nomyckaer TpyOyro oOmHUOKYy B 0O0BsSCHEHUH, B OQOpMICHHH pabOThl, KOTOpas
UCTIPABIISIETCS 10 TPEOOBAHMIO MTPETIOIaBATEIS.

OtmeTKa "HEeyOBIETBOPUTEIBHO" CTABUTCSI, €CIIH CTYIEHT:

1) He ompenenHs CaMOCTOSTENbHO IENb 3a/JaHUs; BBIIOJIHWI PabOTy HE MOJHOCTHIO,
00BbEM BBITOJIHEHHON YacTH PabOThI HE MO3BOJISIET CIENIATh IPABUIIBHBIX BHIBOJIOB;

2) wIn U3MepeHusl, BbIUMCIICHUS, HAOIIOACHUS IPOU3BOIMIINCH HEMTPABUIIHHO;

3) wim B Xxozxe pabOThl M B OTYETE OOHAPYKHIUCH B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEYEHHbBIE B TPEOOBAHUAX K OIICHKE "YJOBIECTBOPUTEIHHO";

4) nomyckaer nBe (u Oonee) TpyOble OMMOKM B OOBSICHEHUH, B OhOpMIIEHUU paboOThI,
KOTOpPBIE HE MOXKET UCTIPABUThH JaKe 0 TPEOOBAHHIO MPETIOIaBaATEIS.

OuneHo4yHbIe MaTepUaIbI VIS IPOMEKYTOYHOI aTTecTanuu B ¢popme 2K3aMeHA

[IpuMepHBIii IepeYeHb BOIIPOCOB U 3aJaHUN K DK3aMEHY:
1. Xumnueckuit anemeHT. OTHOCUTENbHAS aTOMHas Macca. Ayuotponus. [IpocTeie u
CJIO’KHBIE BEILIECTBA.
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2. OTHOCUTENBHAS MOJEKYJIApHas Macca. Moiab. MosnsipHas macca. Yucno ABorapo.

3. XUMHUYECKUI SKBUBAJICHT BellecTBa. PacuéT XMMHUUYECKOro SKBUBAJIEHTA ITPOCTOIO
BCIIECTBA, KHUCIIOT, OCHOBAHUM, COJICH. 3aKOH YKBHBAJICHTOB.

4. BanenTHOCTh. CTENEHb OKUCIEHUS DJIEMEHTA.

5. 3aKOH COXpaHEHHS MacChl BELLIECTB.

6. 3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB, K KAKUM COEIUHEHHUSIM OH IPUMEHUM.

7. 3akoH npocThIX 00BEMHBIX oTHOMIEHMH ['eit Jltoccaka.

8. 3akoH ABoraapo. CiencTus U3 3akoHa ABorajpo. MoJsipHbIii 00bEM Ta3a.

9. ¥YpaBHenue Menpeneesa-Knaneiipona, ero uCriojp30BaHue Npu pacuérax.
VYHuBepcalibHas ra30Bas MOCTOSIHHAS, €€ (PU3NUECKUN CMBICIL.

10. OTHOCUTENBHAS IJIOTHOCTH ra3oB. OnpeaeneHre MOJIsPHO Macchl Ta3000pa3HbBIX U
JIETYYUX BEUIECTB [10 OTHOCUTEIbHON IJIOTHOCTHU I'a30B.

11. MeTozp! onpeaeneHust MOJIIPHBIX Macc ra3000pa3HbIX U JIETYYHX BEILECTB.

12. OTKpBITHS, TOKA3BIBAIOLIUE CIO0KHOCTh CTPOEHUS aTOMA (OTKPBITHE KaTOAHBIX JyUeH,
PEHTTEHOBCKUX JIy4eH, sIBJICHUS PaIMOAKTUBHOCTH).

13. Ilepsoie Mopenu atoma (Moaens [Ix. JIx. Tomcona, moaens Pesepdopaa),
HECOCTOSITENIBHOCTD 3TUX IpeAcTaBiIeHuil. Monens aroma Bogopoaa o bopy.

14. CoBpeMeHHbIE IPEACTABIEHHUS O CTPOEHUH aToma. /[BoiicTBeHHasI mpupoaa
anekTpoHa. YpaBuenue ae bpoiins. [Ipunnun neonpenenéunoctu I eitzenbepra.

15. Tlonsitue 06 ypaBuenuu Lpénunrepa. CMbICa BOJIHOBON (YHKINU .

16. KBaHTOBBIE UKCIa 3JIEKTPOHA.

17. AtromHBIe OpOUTANIN. DIEKTPOHHOE 00JIaK0, TIpeicTaBIeHHE O popme s-, p-, d-
ANEKTPOHHBIX 00JIAKOB.

18. MHoroanekTpoHHsle aToMbl. [IpuHiun 3anpera [laynu. [Ipasuno I'ynna.

19. TIpuHUIMT COCTAaBIEHUS ANEKTPOHHBIX 000JI0UEK ATOMOB 3JIEMEHTOB.

20. Ilepuoanuecknii 3axoH .M. MeHnneneeBa B CBETE TEOPUU CTPOECHUS aToMa.

21. CtpykTypa Nepuogu4eCcKOil CUCTEMBI SJIEMEHTOB: MEPUO/IbI, CEMENCTBA, TPYIIIIHI,
noarpynmnsl. CMBICI NOPSAKOBOrO HOMEPA XMMHUYECKOI'0 2JIEMEHTA, HOMEPA NEpHojia, HOMEpa
rpynmsl. Ocoboe monokeHue BoA0pOAa, TeIHs, JaHTAHOUI0B  aKTHHOUIOB B TIEPUONUECKOM
CHUCTEME IJIEMEHTOB.

22. XapaKTepucTuKa XUMUUYECKOTO 3JIEMEHTA U €ro BaXKHEUIIINX COCIMHEHUH 110
I0JIO’KEHHUIO €r0 B IEPUOANUYECKON CUCTEME DJIEMEHTOB.

23. Ilpupona xuMuyeckou cBsi3u. Turbl xumuueckoi cBA3u. OCHOBHBIE XapaKTEPUCTUKHU
XMUMUYECKOH CBSI3UM (PHEPTHUs, IIIMHA, BAJICHTHBIE YTJIbl, KPATHOCTD).

24. KoBaJieHTHas CBsI3b, €€ CBOMCTBA (HACKHIIIAEMOCTb, HAIPABIEHHOCTD,
noJsipru3yeMocTh). OOMEHHBIN U JOHOPHO-aKIENITOPHBIA MEXaHU3MBbl 00pa30BaHUS
KOBAQJICHTHOU CBSI3U.

25. NonHas cBs3b. MeTtayunueckas CBA3b, IpUUKHA €€ AesioKanu3aluu. BogopoaHas
CBSI3b.

26. TernoBoii 3 PEeKT XUMHUECKUX peakuuil. TepMOXUMHUECKUE PEaKIIH, 3aIUCh
YPAaBHEHUN TEPMOXUMUYECKUX PEAKLIAMN.

27. Knaccuduxanus temnoBbix agdextos. Temnora odpazoBanus, TEIIOTa CTOPAHUSI.

28. IlepBblit 3aK0H TepMOIMHAMUKH. TeroBoil 3¢ ekt peakuuii mpu U30XOPHOM U
n300apHOM Mporeccax. BHyTpenHss sueprus, e€ coctapisitonire. CTanaapTHast SHTAIbIHSL.

29. 3akoH I'ecca, cnencrus us 3akoHa ['ecca (pacuér AH peakumii 1o renigoram
00pa3oBaHMs U 10 TETJIOTAM CTOPAHHUS BEIIECTB).

30. DuTponus. BiusHue arperaTHOro COCTOSIHUS, TEMIIEPATYpPbl, 1aBJIECHUS Ha SHTPOIIUIO.
CrangapTHas SHTPOIHS.

31. XumMHueckoe cpoiCTBO, MEpa XUMUYECKOTO CPOJICTBA. DHTAIBIIUNHBIN U
SHTPONUIHBIN (PpakTopbl. TepMoIMHAMUYECKHIA TOTEHIINAT CUCTEMBI.

32. Coboanas sueprust I m66ca. Croboanas sHeprus ['ensmromnsia. Hanpasnenue
XMMUYECKHX MporeccoB. CBsA3b N300apHOTO MOTEHIMAIA C SHTAIBIHEN U SHTPOIHEH.
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33. CKOpOCTh XUMHUYECKUX PEAKIUH. Y CTIOBHsI, HEOOXOIUMBIC ISl HaYalla PeaKITHH.
BnusiHue npupo/ipl pearupyomux BeecTB, KOHIEHTPAIUK, TEMIIEPATYPbI. 3aKOH
JEHUCTBYIOLIMUX MaccC.

34. BnusiHMEe KaTaau3aToOpOB Ha CKOPOCTh peakiuu. Karanns nonoxuTenbHbIH,
OTPULIATEIIbHBII, TOMOT€HHBIN, T€TEPOTreHHbI. MeXaHn3M rOMOIr€HHOT 0 KaTalu3a.
OCOOEHHOCTH KaTATUTUYECKUX MPOLIECCOB.

35. BnusiHMe n3mydeHus Ha CKOPOCTbh XMMHUECKHUX peakinil. DOTOXHMUYECKUE
IIPOLIECCHI, UX MeXaHMU3M. LlenHble peakiiuu ¢ Hepa3BETBIEHHBIMU U Pa3BETBIEHHBIMU LIETISIMHU.

36. Peakuiun oOpaTumMblie U HeoOpaTuMble. PaBHOBeCHE CHCTEMBI KaK IMHAMHYECKOE
cocrosiHue. KoHcranTa paBHOBECHS.

37. BnusiHME KOHUEHTpALUKU, TEMIIEPATYpPbl, 1aBJICHUS HA pABHOBECHE CUCTEMBI.
[Mpunnun Jle [Hatense. [Ipasuno Bant [Nodda.

38. Knaccudukanust pacTBOPOB IO arperaTHOMY COCTOSIHUIO BEIIECTB, 110 pa3Mepy
PacTBOPEHHBIX BEILECTB.

39. Ilpouecc pactBopenus. I'uaparamus (conapBaraius). PacTBOpuMOCTh TBEPABIX
BEILIECTB, XKUIKOCTEH, Ta30B B BojE. 3aKoH [ eHpu.

40. PacTBOpbI HaCHIIIIEHHBIE, HEHACHIIIICHHBIE. KOHIIEHTpaIHst pacTBOpa, Criocoob! eé
BBIPAKEHUS.

41. MaccoBas 10715 pacTBOPEHHOTO BellecTBa. [IponieHTHAst KOHLIEHTpaLKs pacTBopa.

42. Monb. MonsipHas koHIeHTpaus. MossyibHas KOHLIEHTpaLusl.

43. Dnexkrponuruueckas aucconnarys. O6paTuMocTs mporecca. OCHOBHBIE MOJIOKEHUS
TEOPUH IEKTPOJIUTHUECKON AUCCOLUALINH.

44. DneKTpoauTHYeCcKas JUCCOIUaIs KUCIOT, OCHOBaHMM, coneil. CTyneHuaras
JUCCOLALHS.

45. NoHHbIE peaklliy, HOHHbIE ypaBHEHMsI. CMellleHuE NOHHBIX PAaBHOBECUH B PaCTBOPAX
AJEKTPOJIUTOB.

46. DnekTpoauTUdecKas aucconuanus Bojasl. LoHHOE mpou3BeeHUE BOIbI.
Bonopoansrii nokaszarens. [lonstiue 06 nHAMKaTOpax.

47. I'mpponus. TunnynHsele cirydan ruposaunsa coyel. Kucnible 1 OCHOBHBIE COJIH.
BnusiHre KOHLIEHTpAIlMK pacTBOpa, TEMIEPATyphl Ha THIPOIn3. [ uaponu3 oOpaTuMblil 1
HeoOpaTHMBIH.

48. IIponecc okucnenus. [Ipouecc BocctaHoBiaeHUs. BaxkHeline OKUCIUTENH U
BOCCTaHOBUTEIH.

49. TTon60p K03PPUIHEHTOB B OKUCIUTEITHHO-BOCCTAHOBUTEIILHBIX PEAKITHSIX.

Hpumep IK3AMEHAYUOHHO20 bunema
SK3AMEHAIIMOHHBIN BUJIET Ne 1
Jducnunmuaa B1.0.13 «O0mas xumMmus»

Hampasnenue noarotoBku 05.03.06«3Okonorus 1 NpPUPOIONOIL30BAHUE)

1. XuMudyecKuii SKBUBaJICHT BCIICCTBA. Pacuér xuMm4eckoro >KBHBajICHTA MMPpOCTOro BCUICCTBA, KUCIIOT, OCHOBaHHﬁ,

coJieil. 3aKOH DKBHBAJICHTOB.
2. DNEeKTpOIUTHYECKAs AUCCOLUALMS KUCIIOT, OCHOBAaHU, conell. CTyneH4arasi JUCCOLMAaLusl.
3. Omnpenenure Maccy pacTBopéHHOrO BeniecTa B 280 T pacTBopa ¢ KoHneHTpanuen 15%.

[Menarorunueckuii pabOTHUK b.H.baxxenos

(moAnuck)

3aBenyroumii kadeapoit

(mOATIHCH)

«_» 202 1.

Kpurepun ouenku:

- OLIEHKA «OTJIMYHO» BBICTABJISAETCS CTYJIEHTY, €CJIM JaHbl IPaBUIIbHBIE OTBETHI HA 3 U3 3
BOIIPOCOB;

- OLCHKA «XOpOoLIO» BBICTABIACTCA CTYACHTY, €CJIM AaHbl HC TOYHBIC WJIM HC IIOJHBLIC

OTBETHI Ha 3 U3 3 BONPOCOB;
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- OIICHKAa «YJOBJICTBOPHUTEIHHO» BBICTABISICTCS CTYICHTY, €CITU JaHbl MPaBUIIbHBIC
OTBETHI Ha 2 U3 3 BONPOCOB;

- OIICHKA «HEYJIOBJICTBOPUTEIHLHOY» BBICTABIISICTCS CTYICHTY, €CJIM OTBETHl Ha BOIIPOCHI B
OuseTe He JaHbl, INOO OTBETHI HE BEPHBI.

Paspadorumnkm:
@ JIOLIEHT b.H.baxenos
(moamucek) (3aHMMaemasi 10JKHOCTbD) (MHULIAATBI, (PaMIITHS)

- IIporpamma cocraBnena B coorBeTcTBuH ¢ TpeboBanusmu @I'OC BO no HanpaBieHuio
noaroroBku 05.03.04 I'mapomeTeoposorusi.

[TporpamMma paccMoTpeHa Ha 3aceaniu Kadeapbl THIPOJIOTHH U IPUPOIOOIB30BAHNUS
npotokoi Nel 1 ot 12.05.2023

3as. kadeapoii sl E H. Cytsipuna

Hacmoswasa npozpamma, He modcem Ovimb 80CNPOU3BEOEHA HU 8 KAKOU (opme 0Oe3
npeosapumenbHo20 NUCbMEHHO20 pazpeuleHUsA Kagheopul-pazpabonyuxa npocpammesi.
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JIMeT coryiacoBaHHs, JOMOJTHEHHH U H3MeHeHH
B paGo4yio nporpaMmmy AHCHHILIHHEI
Ha 2024/2025 y4eOHBIN roj

1. BHecTy u3MeHeHus:
1) mammenoBanue 1.8.1 «Oyenounvie cpedcmsea (OC)» H3M0XKUTH B HOBOM
penakuuu — « Oyenounvie mamepuansi (OM)
2) HauMeHOBaHUe « OyeHouHble cpedcmaa Ollsl 6X00H020 KOHMPOJIA» U3II0KUTh
B HOBO# pefakuuy - « OyenouHvle mamepuansl 0 6X00H020 KOHMPOLAY
3) maumeHoBaHMe « OQyeHOUHblEe cpedCmBa MeKYUe20 KOHmMpOoasy U3JI0XKHUTH B

HOBOH peaaKnuy - ((OZ{QHOLIHble mamepudilol meKyujeco KOHmpOoia»

2. BHecTu HONOIHEHUA:

1) JToGasuTs B 11.6.2 ITporpammMHoe obecrieuerne cepliky Ha peectp 110 Ha 2024
r. - https://isu.ru/export/sites/isu/ru/employee/license/.galleries/docs/Reestr-
PO-all-2024 .xlsx

ik

JlexaHn reorpadudeckoro ¢pakyiapTeTa ' % ; Bomorxusa C.K.



