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LLIEJH U 3AJJAYU JUCLHUATIIMHBI (MOYJIST):

Ieab AMCHMINIMHBI: [I0Ka3aTh pOJIb XMMHUM B CHCTEME HAyK, HAyYHUThb MCIIOJIb30BaTh
3aKOHBI M MOHATUS OOIEH XMMHMU B pasfeniax ApYrux Hayk, HAyduTb oOpaboTke MH(pOpMaIuH,
CHUCTEMAaTU3alMu CTPYKTYPHOIO MarTepuasa, BbIABICHHUIO M MHTEPIPETALMHU 3aKOHOMEPHOCTEH,
IOPUCYLIUX CTPOCHHIO XUMMUYECKHMX CHUCTEM, YCTAHOBJICHMIO 3aBUCHUMOCTU (DU3MYECKHX U
XUMHUYECKHUX CBOMCTB OT COCTAaBA CUCTEMBI.

3agaum kypca:

B pesynbraTe U3ydeHHsI JAaHHOTO Kypca CTYIEHTHI TOJIKHBI II03HAKOMUTBCA C OCHOBAMH
0o0paboTku HH(pOpMAIMK, CUCTEMAaTH3alMed CTPYKTYpHOIO MaTepuaia, BBIABICHUEM U
UHTEpIpPETAME 3aKOHOMEPHOCTEH, MPUCYIIUX CTPOCHUIO XUMHYECKMX BEIIECTB, C
YCTAHOBJICHHEM 3aBUCUMOCTH (PU3MUECKMX U XUMUUYECKHX CBOMCTB OT COCTaBa BEILIECTBA.

basupysce Ha 3HaHUSX, IPUOOPETEHHBIX CTYAEHTaMU B CPEHEH 1IKOIIe

— pa3BUTh U YINIyOUTh OCHOBHbIE (DyHAAMEHTAJbHbIC IOHATHA, IOJyYEHHBIE paHee
(cTpoeHne aToMa, XUMHUYECKas CBSA3b, CKOPOCTh XMMHUECKUX pPEeaKLUi U Jp.);

— JlaTh MpejcTaBieHue 00 YCTaHOBJIEHUH OOIIMX 3aKOHOB M INPUHIMIIOB BOZHUKHOBEHUS
YIOPSIOYEHHOCTH;

— 00y4MTh CTYZICHTOB COBPEMEHHBIM MOJIX0AaM K U3yUYEHUI0 XUMHUYECKUX MTPOLIECCOB;

— 3aKpENUTh HEOOXOAUMBII MOHATUIHBIN anmnapar;

— chopMupoBaTh YMEHHE NPUMEHSTH Ha IPAKTUKE [1OJyYCHHbIE 3HAHUS;

— J1aTh IPEJCTABICHUE O POJIM XMMHUH B IPOLECCE MIO3HAHUS 3aKOHOB IPUPOJIBI.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucuuiuinHa (Moayib) «Oowias xumus» OTHOCUTCS K 4acTH, GOpMUpPYEMOM
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUH.

2.2. JInst u3yueHust JaHHOM y4eOHOM TUCIUIUIUHBI (MOJTyJIs) HEOOXOAMMBI 3HAHUS, YMEHUS
Y HaBBIKH, COOPMHUPOBAHHBIC paHee TPU U3YICHHUH MTPESIMETOB €CTECTBEHHO-HAYYHOTO U
(buU3MKO-MaTEMATUYECKOTO IIUKJIOB B cpeiHel 00Ie00pa3oBaTeIbHON HIKOJIE.

COBOKYITHOCTB Pa3/IeIOB, BKIIFOUEHHBIX B IPOTpaMMy TUCIUTUTHHEI « O0IIas XUMUS,
MpeCTaBiIsieT CO00M BaXKHBIN 3Tall AMHON CUCTEMBI MOATOTOBKHU 0aKkalaBpOB MO MPOUITIO
HKOJIOTUYECKON O€30MaCHOCTH M YIIPaBJICHUS TPUPOIOTNIOIH30BAHUEM. Y CTICIITHOE OCBOCHHE
MaTepuaina JaHHOW TUCIUILIMHBI BO3MOXHO TIPH YCIIOBUU OBIIAJCHUS CTyICHTAMU
(dbyHIaMeHTaIbHBIMU 3HAHUSMH B paMKax Kypca YKa3aHHBIX BBIIIE AUCIUTUIHH.

2.3. Ilepedenp MOCHEMYIOMUX YYEOHBIX AUCITUIUINH, JUISI KOTOPBIX HEOOXOJAMMBI 3HAHUS,
YMEHHS U HaBBIKU, POPMUPYEMBIEC JTaHHON yUeOHON AUCIUTLITMHOM:

b1.0.31 «Xumus okpysrcaroueii cpedvly

b1.0.30 «OcHosbl npupodononb306anusy

b1.BJ[B.01.01 «l'uopoxumusy

III. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSA INCHUTIJIMHBI
ITporiecc ocBOEHUS NUCIUILIMHBI HAaIpaBjieH Ha (POPMUPOBAHUE DIIEMEHTOB CIEIYIOLINX
komneTeHi B coorBercTBUU ¢ ®I'OC BO u OIl BO no nanHomy HampaBieHHIO OATOTOBKU
05.03.04 «'mapomeTeoponorus»:
OIIK-1 —cmocoOeH mnpuMeHSATh 0a30Bble 3HAHUS B OOJAaCTH MaTEMaTUYECKHX W
€CTECTBEHHBIX HayK IIPU PELICHUH 3aja4 Npo(ecCHOHANBHOM NesITeIbHOCTH



IlepedyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS 10 JUCHUILIHHE (MOTYJIIO0),
COOTHECEHHBIX ¢ HHIAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH i

Komnerenuus

Nuaukaropsl
KOMIIeTeHI M

Pe3yabTarnl 00y4yeHus

OIIK-1

CIIOCOOEH MPUMEHSITh
0a30BbI€ 3HAHUS B 007aCTH
MaTeMaTUYECKUX U
€CTECTBCHHBIX HAyK IIPH
pelIeHUH 3a1a9
po(heCcCHOHATILHOM
JIeATEIIbHOCTH

W/IKs-ork-1.3
[Tpumensier 6a3oBbIe
3HAHWS XUMHU TIPH
MPOBEICHUU XUMHKO-
AQHAJTMTUYECKUX
UCCJIEIOBAHNM NIPH
peLIeHu  3a1a4
poecCHOHABLHOM
JeATEIILHOCTH

3Hamo:

— TEOPETUUYECKUE OCHOBBI 00IIIEH
XUMUH, CYIIECTBO PEAKUUN U
MPOLECCOB, UCIIOJIb3YEMBIX B
XUMUU, TIOJIXO/IbI K U3YUYEHUIO
XUMHYECKHX MPOLECCOB,
BBISIBJISITh 3aKOHOMEPHOCTH,
MPUCYILHAE XUMUYECKUM
CUCTEMaM.

Ymemn:

- IOATOTOBUTH OOBEKTHI
WCCIIEIOBAHMS 110 3aIaHHOM
METOJUKe, paboTaTh Ha
MIPUMEHSEMOM anmnaparype,
IIPUMEHSATH OCHOBHBIE 3aKOHBI
XUMUH IIPU 00CYKICHAH
MOJIyYEHHBIX PE3YJIbTATOB,
MOATOTOBUTH OTYET O
BBIMIOJTHEHHOHN padoTe.
Braoems:

— NOHATUMHBIM aNmnapaToM u
MOJTYYEHHBIMU TEOPETUYECKUMU
MPECTaBICHUIMH 001IIei
XUMHH, OCHOBAMH XUMHYECKHUX
METOJI0B aHAJIN3a
HEOPraHWYECKUX COCIMHEHU,
METOI0NIoTHEl BBIOOpa
HEOOXOIUMBIX PEaKIINii, UMETh
HaBBIKM UX IPUMEHEHUS TPU
IIPOBEICHUM PeaKlMil, HaBbIKaMU
paboThI ¢ yueOHOM 1 yu4eOHO—
METOJIMYECKOMN JIUTEPATYPOH.




IV. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHMILIMHBI COCTABJIAET 3 3aUeTHBIX eInHUIbI, 108 yacos,
B TOM qucie (0,47 3a4eTHbIX eMHNL, 26 YacOB HA IK3aMeH

(I)opMa l'lpOMe)KyT()‘{HOi/i aTTeCTalluM: 3K3aMCH

4.1 Conepmaﬂue ANCHUIVIMHBI, CTPYKTYPHPOBAaHHO€ II0 TeéMaM, ¢ YKadaHHUEM BH/I0B y‘leﬁHle 3aHATHH U
OTBCACHHOI'O HA HUX KOJINYECTBA aKAACMUYICCKHUX YaCOB

< Bunpt yueOHOI paboThI, BKITIOUAs
§ CaMOCTOSITENIbHYIO Pad0Ty 00ydaromuxcs,
§ IIPAKTUYECKYIO [TOATOTOBKY U TPYI0EMKOCTb
5 (B gacax) DopMBbI TEKYIIETO
S =3 KOHTPOJIS
al 8 = X
No 5 5 S § YCIIEBAEMOCTH;
I /;1 Paznen qucHUIIMHbL/ TEMbI g o § 2 KouraxTHast paboTa = ®opma
Q ~ ~ o
o 3 > L% MIPENoaBaTelis ¢ 00y4YaroImUMHCS E HPOMEKYTOTHOU
/M g6 3 aTTeCTAINH
=
~ 3 (no cemecmpam)
S C 5
= eMHHapCKHe Q2 &
2 Jlekumu| /na6oparopueie | KoHCynbranuu = L§
3aHATHA @) o,
VYerHbI onpoc,
OTYET MO
1 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 9 2 4 -2 1 2 .
nabopaTopHOi
pabote
2 CrtpoeHue aToMa 1 8 - 4 1/- 1 2 YcTHBIN onpoc.
3 Ileproanuecknii 3aK0H U IEPUOANYECKAS 1 6 ) ) 1/ 1 ) Konrtponbhas
cuctema anemenTom J[.M.Menneneena paborta
4 XuMHueckas CBsi3b 1 8 - 4 1/- 1 2 Y cTHBIN onpoc.
OCHOBHBIE OHATHSI XUMUYECKOU VYcrHbIi onpoc
5 1] 13 ] 2 6 112 2 2 : poc,
TEPMOJIUHAMUKHU OTUET 11O




Buapl yaeOHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO paboTy 00yJarommxcs,
NPaKTHYECKYIO TIOATOTOBKY U TPYAOEMKOCTb
(B yacax)

@OpMBI TEKYILIETO
KOHTPOJIA
yCIEBAEMOCTH;
®dopma
IIPOMEKYTOUHOU
aTTecTaluu
(no cemecmpam)

Pa3gen nucHUILIMHBL/ TEMBI

CemecTtp

KonTtakTHas pabora
MpEenoiaBaTelis ¢ 00y4YaromUMHCs

Bcero wacos
W3 Hux mpakTuyeckas
MOJITOTOBKA O0YYAIOIINXCSI

CaMOCTOSTEIbH

ast
pabota

nabopaTopHOI
pabote

YcrHblii onpoc,
CKOpOCTh XMMHYCCKHUX PEAKIIHA. OTYET 1O

b peardt 1| 14 | 2 6 2/2 2 2 y
XUMUYECKOE PaBHOBECHE nabopaTtopHoi

pabote

Kontponbnas
pabora, oTUéT 10
nabopaTopHO
pabote

PacTtBopsI 1 13 2 6 2/2 1 2

VYerHbI onpoc,
OTUET 110
nabopaTopHOi
pabote

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu | 1 10 2 4 2/- 1 3

KonTtpoJas camocTosATe/IbHOM padoThI 1 1

IIpome:xxyToyHas aTTecTalUsAd 1| 26 OK3aMeH

HToro yacos 108 16 36 18 10 17




4.2 TlnaH BHeayIMTOPHOI CAaMOCTOSITEJILHOMH PadoThl 00YUYaIOIIMXCS 110 AN CHMILINHE

CamocrosiTenpHas pabota 00yJaromuxcs VuebHo-
OteHouHoe METOANYECKOE
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | TpymoeMKoCTh CPCICTEO obecneyenune
UA CaMOCTOATCIBHON PAOOTBL | oo erms (dac.) pea CaMOCTOATEIBHON
paboTHI
Otuér o naboparopHoit N OJI*-1,2,5,6
1 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1,2 Hen 2 Ortuér sk
pabote JUTE* -2
OJI*-1-4
JUT* -2
AHanu3 HayYHO-METOJUYECKOMI NudopmannoHso
JUTEPATYPbl, UHTEPHET -CIIPaBOYHBIC
1 |Crpoenue atoma DaTYPEL, P 34 2 Koncnekr p
pECYpCOoB 10 BOIpocam CUCTEMBI U3
paszena. CITUCKA «O»
pazaena V
(m.1,2,5)
OJI*-1-4
JUJI** -2
AHanu3 HayYHO-METOJUYECKOMI NudopmannoHHo
. JUTEepaTyphbl, HHTEPHET -CIIPaBOYHBIC
1 [Tepuonnueckuii 3aKOH PaTypel, p 5 men. 2 Koncnekr P
pECYpPCOB IO BOIpOcCaM CUCTEMBI U3
pasnena. CITUCKA «O»
pasaena V
(n.1,2,5)
OJI*-1-4
JUD** -2
AHann3 Hay4YHO-METOUYECKOMN Nudopmanronno
JUTEpaTypbl, UHTEPHET -CIPaBOYHbBIE
1 Xumudaeckas CBSI3b paTypbl, p 6,7 Hen,. 2 Koncmexr p

PECypCoB IO BOIIpOcam
pasznena.

CHCTEMBI U3
CITHCKa «O»
pazaena V
(n.1,2,5)




CamocrosiTenpHas pabora 00yJaomuxcs V4eOHo-
OueHouHoE METOIIECKOE
Cemectp Ha3zBanue pasneina, Temsl B 4 a6 Cpoku | TpymoeMKOCTh CPCICTEO obecrieueHne
UA CaMOCTOATCIBHON PAOOTBL | oo erms (dac.) pea CaMOCTOATEIBHON
paboTHI
0JI*-1,2,4,5,6
. . JIFk -2
OTuét no nabopaTopHOit A
Nudopmanronno
. pabote. AHaIN3 HAYYHO- N
OCHOBHBIE MOHITHS XUMHYECKOU . OTtuér -CIPaBOYHBIC
1 METOJINYECKON JTUTEPATYPHI, 8-10 nen. 2
TEPMOJUHAMUKU Koncnekr  |cuctemsl u3
HWHTEPHET PECYPCOB IO
BOIIPOCAM pasieNa CIIUCKA «O»
p p ' pazaena V
(m.1,2,5)
1 CKopocTh XMMHUECKUX peakiuii. Xumudeckoe |OTuéT mo madopaTopHOit 11-13 nexn ) Oruér, OJI*-1,2,5,6
paBHOBECHE pabote ) KOHCIICKT JUT** -2
Otuér o naboparopHoit Oruér, 0JI*-1,2,5,6
1 PacTtBOpBI 14-16 men. 2 o
pabore KOHCIIEKT JUI#F* —2
oJr=-1,3
. . JI¥* — 1.4
OTuét mo nmabopaTopHOi A ’
WNupopmaninoHso
paboTe. AHaIKM3 HAYYHO- .
. Oruér, -CIIpaBOYHBIE
1 |OKucAUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMM  |METOAMYECKOM JINTEPATYPHI, 17,18 nen. 3
HHTEDHET DECYDCOB 110 KOHCIEKT CUCTEMBI U3
BOII EcaMpas}J;I;na CIHCK «O»
P P ’ pazaena V
(m.1,2,5,6)
OO6muii 00beM caMOCTOATEIbHOM paboThl IO JUCHMILIMHE (4Yac) 17




4.3 Conep:xaHue y4eOHOro MaTepuasa

Tema 1. ATOMHO-MOJIEKYJ/ISIDHOE YUeHHE

OCHOBHBIE TOHATHS M 3aKOHBI XUMHUHU. ATOM. Monekyna. XUMUYECKUN 3JIEMEHT.
[Ipocteie u cnoxuble BemiecTBa. OTHoOcUTeNnbHas aTomHass wmacca. (OTHOCUTENbHAs
MoJIeKyJiipHasg macca. Moisb. MonsipHass macca. XMMUYECKUA 3KBUBAJICHT BemlecTBa. Pacuér
XHMUYCCKOI0 SKBHBAJICHTAa KHCJIOT, OCHOBaHMii, coieci. BameHnTHocTh. CTEICHH OKHMCICHHS
3J€MEHTa. 3aKOH COXPAHEHHUs MAacChl BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTBA. 3aKOH
ABoraapo, crneacTBusi M3 3akoHa ABoraapo. Moisipablii 00bEM raza. Yucno ABoraapo.
VYpaBHenue MenneneeBa-Kianeiipona, €ro HCHOJb30BAHUE MpPHU pacyéTax. YHHUBEpcaabHAas
ra3oBasi IOCTOsiHHAas, ©€ Qu3ndeckuii cMbIc. MeTonbl OmpeAeiieHUuss MOJSIPHBIX Mace
ra3oo0pa3HbIX BEHIECTB (110 OTHOCUTENIBHON IUIOTHOCTH Ta3oB, IO 3aKOHYy ABOraapo, IO
ypaBHeHUI0 MenneneeBa-Kaneiipona).

Tema 2. CTpoeHnue atoma

OTKpBITHS, JOKA3BIBAIOIIME CIIOXKHOCTh CTPOCHHS aroMa (OTKPBITHE KaTOJHBIX JIy4eH,
PEHTTEHOBCKUX JIy4el, sBI€HUA paguoakTuBHOCTH). llepBbie Moxaenu aroma (MOAeNb
k. k. Tomcona, wmomenb Pesepdopaa), HECOCTOSATEIBHOCTh JTHX  MPEICTABICHHIA.
CoBpeMeHHbIE MPEICTABICHUA O CTPOEHUMM aroma. JIBONCTBEHHas NpUpoJa 3JIEKTPOHA.
VYpasaenue ae bpoims. [lpuniun weonpenenénHoctu [eizendepra. [lonstiue o0 ypaBHeHHUU
[pénunrepa. Cmpicn BoiHOBOM (QyHkuuu V. KBaHTOBBIE uMcIa 3JEKTpOHA. ATOMHBIC
opOuTaM, 3IeKTpoHHBIe oOyaka. IlpencraBinenue o ¢gopme s-, p-, d-IJTEKTPOHHBIX OO0JIAKOB.
MHOroseKkTpoHHble aToMbl. Ilpuniun 3anpera [aymu. Ipasuno I'ynga. EMKOCTB 271eKTpOHHBIX
o6omouek. [IpuHIUI coCcTaBIEHUS FIEKTPOHHBIX (POPMYJIT aTOMOB 3JIEMEHTOB.

Tema 3. Ilepuoamuyecknii 3aKOH W TNepuHoAMYecKasi cucrema 3jementoB /. H.
MemnpeieeBa

[lepuonnueckuii 3axon J[.MI. MenneneeBa B cBeTe Teopuu cTpoeHus aroma. CTpykTypa
MEePUOIUYECKOW CHUCTEMBI DJIEMEHTOB: II€PUOJBI, CEMEHCTBA, TOJCEMENCTBA, TPYIIIHI,
noArpynmnsl. CMBICT MOPSIAKOBOTO HOMEpa XMMHUYECKOTO 3JEMEHTa, HOMepa Mepuoja, HoMepa
rpymnmbl. Oco0oe MOJ0KEeHHE BOJOpOJa, Teius, JIAHTAHOWIOB, aKTUHOUAOB. [lepuoamdeckoe
M3MEHEHHE HEKOTOPBIX CBOWMCTB aTOMOB (paJlyCcOB aTOMOB M MOHOB, MOTEHIIMAla MOHU3AIUU
CPOJICTBA K AJIEKTPOHY, MEKTPOOTPHUIATEIIBHOCTH). XapaKTEPUCTUKA XUMHUYECKOTO DJIEMEHTA U
€ro BAXXHEMIIMX COEAMHEHUH MO TOJOKEHUID €ro B NEPHOJUYECKONM CHUCTEME 3JIEMEHTOB
Hd.N.Menneneena.

Tema 4. Xumnueckasi CBA3b

[Ipupona xumuueckoil cBsi3u. Tumbl Xxumudeckoi cBsi3U. OCHOBHbBIE XapaKTEPUCTUKU
XUMHUYECKON CBSI3U (SHEPrus, JUIMHA, BAJICHTHBIE YIIbl, KpaTHOCTh). KoBanmeHTHas CBs3b, €&
CBOMCTBa (HACHIIAEMOCTh, HAIPABIECHHOCTh, NOJSIpU3yeMocTb). OOMEHHBIH H JOHOPHO-
AKIIETITOPHBIM MEeXaHU3Mbl 00pa30BaHUS KOBaJEHTHOW CBA3M. MoHHas cBs3b. Merammndeckas
CBSI3b, IPUYMHA €€ enoKanu3anui. BogopoaHas cBs3b.

Tema 5. OcHOBHbBIE NOHATHSI XUMHYECKOH TEPMOIMHAMUKH

TemnoBoit 3ddekr xumuyeckux peakuui. TepMOXUMHYECKHE pEaKIUH, 3aluch
ypaBHEHUN TepMoXuMudeckux peakiuil. Knaccudukanus Ttemnossix 3¢ dextoB. Temmora
oOpazoBanus. Termnora cropanus. [lepBsiil 3akoH TepmoauHaMuKu. TernaoBoit addexT peakuuit
IPU U30XOPHOM U M300apHOM TMporieccax. BHYTpeHHss 2HEeprus, €€ COCTaBIAONUe. DHTATBITHSL.
CranpaprtHas sHTanbnus. 3akoH 'ecca. CnenctBust u3 3akoHa ['ecca (pacuér AH peaxuuu no
TEIIoTaM OOpa30BaHMsI M MO TEIJIOTaM CTOPAaHMs BEIIECTB). DHTPOMHs. DHTPOMHS — Mepa
HEYTOPSAIOYCHHOCTH CHUCTEMBL. ODHTPOMHUS M TEPMOJMHAMHYECKAs BEPOSATHOCTb CHCTEMBI.
BnusitHue arperaTHOro coOCTOSIHUS, TEMIEpPaTypbl, JaBlieHUs Ha dHTponuio. CTaHAapTHas
SHTpONHUs. XUMHUYECKOE CPOJCTBO, Mepa XHUMHUYECKOTO cpojctBa. [lpunmun beptio.
OHTaNBNUNHBIE W SHTPONMUUHBIA (QakTopbl. TepMOAMHAMUYECKUN TMOTEHLIHAT CHCTEMBI.
CBobomnast sHepruss ['m66ca. CBobomHas sHeprusi ['enmpmronbiia. HampaBiieHne XUMHUYECKUX
nporeccoB. CBsi3p M300apHOTO TOTEHIUANA C APYTUMH TEPMOAMHAMUYECKUMHU BEIHMUYMHAMU
(PHTANBIIUEH U SHTPOIIHEH).



Tema 6. CkopocTh XMMHYECKUX peakinuii. XuMu4ecKoe paBHOBeCHE

CKOpoCTh ~ XMMHYECKHX  peakuuil.  YcioBHs, HeoOXoauWMbIe A Hayana
peakunn.DakToOphl, BIUSIOIIME HA CKOPOCTh PEAKLUN: BIMSHUE MPUPOABI PEATUPYIOIINX
BEUIECTB, KOHLEHTPALUM, 3aKOH JEHCTBYIOUIMX MAacc; BIIMSHHUE TEMIEpaTypbl. AKTHBHbIE
YaCTHUILbl, SHEPIUsl aKTUBAIIMU; BIMSHUE KaTalIM3aTOpa, KaTajlu3 TOMOI€HHBIM, reTepOreHHbIMH,
MOJIOKHUTEIbHBIN, OTPHUIATENbHBIA, MEXaHW3M TI'OMOTE€HHOrO KaTajiu3a, OCOOCHHOCTHU
KaTaJUTHYECKUX MPOIECCOB; BIUSAHUE U3IIy4YEHUs, (DOTOXUMHUUECKHE MPOILIECChl, UX MEXaHH3M,
LIENIHbIE pEaKLUU C HEPa3BETBIEHHBIMU U Pa3BETBIEHHBIMU LiETAMU. Peaknuu oOpaTumble U
HeoOpatumble. PaBHOBecue cucTeMbl Kak JUHaAMHuYecKoe cocrosiHue. KoHcTraHTa paBHOBeCHS.
@akTOophl, BIMAIOIIME HA PAaBHOBECUE CHUCTEMBI: KOHLEHTpalLUs BEIIECTB, TEMIIEparypa,
naBiieHue. YcinoBus cMmenienus papHoecus, npuanun Jle [llatense. [IpaBuno Bant [N'odda.

Tema 7. PacTBopbI

Knaccudukanus pacTBOpOB MO arperaTHOMy COCTOSIHHIO BEIIECTB, [0 pa3Mepy
pacTBOpEHHBIX yacTull. MictuaHbIe pacTBOpHL. IIponecc pacTBopeHus BenieCcTBa B paCTBOPUTEIIE
— ¢usuko-xumMuueckud mporecc. luaparanus (conbBaTanus). PacTBopuMOCTb TBEPHABIX
BEIIIECTB, KUIAKOCTEH, ra3oB B Bojie. 3akoH ['enpu. PacTBopbl HachIlIEHHBIE, HEHACHIIIICHHBIE.
Konnenrpanus pactBopa, crocoObl e€ BbIpakeHusi (MaccoBasi JA0Jsl PACTBOPEHHOTO BEIECTBA,
IPOLEHTHAsT KOHLIEHTpAIMsi, MOJSPHOCTb, MOJIUIBHOCTb, HOPMAaJIbHOCTb, THUTp). CBolicTBa
pPacTBOPOB  AJIEKTPOJIUTOB. DIEKTPOIUTHYECKass JUCCOLMAIUs, OOpaTUMOCTh Ipolecca.
OCHOBHbBIE TIOJIOKEHHUSI TEOPUU INIEKTPOJIUTUYECKONW JUCCOLMALMU. DIEKTPOIUTUYECKAS
JUccolManus KUCIOT, OCHOBaHMH, conell. CtyneHuaras nauccouuanusi. CTerneHb U KOHCTaHTa
quccouuanuu. VMoHHble peakuuu, MOHHbIE ypaBHEHHs. CMeEIIEHHE MOHHBIX pPAaBHOBECUN B
pacTBOpaxX HSJIEKTPOIUTOB. DJIEKTPOJIUTHYECKas Auccouuanuss Bonbl. MoHHOE mnpou3BeneHue
BoAbl. Bonmopoausiii mokazarens. [lonstue o0 muaukatopax. ['maponus. Tunuusble ciiydau
ruapoaun3a coieil. ['maponns coieil ¢ MHOTOBAJIEHTHBIMU MOHaMH. Kucible 1 OCHOBHBIE COJIM.
BnusHue pasznuuHbIX (AKTOpPOB HAa TUIPOIM3 (KOHLIEHTpAlMs BEIIECTB, TEMIIEpaTypa).
I'maponus oOpaTuMblii 1 HEOOPATUMBIH.

Tema 8. OxkHCINTEIBHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

IIpouecc oxucnenus. Ilponecc BoccTaHOBieHUSA. OKHUCIUTEIBHO-BOCCTAHOBUTENBHAS
peakuus — €AMHBIA Mporecc. BakHelIme OKUCIUTENN M BOCCTaHOBUTENH. OKUCIUTEIHHO-
BOCCTAHOBUTENIbHAST ~ JABOHCTBEHHOCTh.  Ilogbop  KOA(pPHUIMEHTOB B  OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKIMIX METOAOM D3JIEKTPOHHOro OajaHCca M METOJIOM COCTaBJICHUS
AJIEKTPOHHO-MOHHBIX YPAaBHEHHUH (METOJI Oy pEeaKLnii).

4.3.1. IlepeyeHb CeMMHAPCKUX, NPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne pazgena | HamMmeHoBaHHe ceMUHApOB, Tpynoemxocts Onenounsie | Popmupyembie
*
/i U TEMBI [PAaKTUYECKUX U JIabOPaTOPHBIX paboT (1ac.) cpencTBa KOMIICTCHIIH
(MHIMKATOPBI)
AUCHUIIINHEL Bceero W3 Hux
(Momys) 4acoB | MpaKTHYeCKas
TMOATrOTOBKA
2 3 4 5 6 7
1 | Temal ATOMHO-MOJIEKYJISIPHOE YUEHHUE, 2 2 Jla6opar |OIIK-1
onpeeseHue SKBUBAJICHTA opHast WNJIK5-orik-1.3
MeTajia pabota
2 |Tema2 Crpoenue atoma 1 - Pedepar |OIIK-1
UBHAs NKE-onk-1.3
paborta
3 |Tema3 [lepnonnueckuii 3aK0H 1 - Pedepar |OIIK-1
UBHAs NJIKs-omx-1.3
paborta
4 | Tema 4 XuMHYecKas CBS3b 1 - Pegepar [OIIK-1
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VBHAas NKs-ormk-1.3
pabora
S5 | Tema$s OCHOBBI XUMHUYECKOM 3 2 Jla6oparo |OIIK-1
TEPMOIMHAMHKH. pHast WJIK5-ormk-1.3
OmnpeneneHne YHTATBINN paborta
peaxkuu HeuTpanu3auu
CHUJIBHOTO OCHOBAHHUS CUJIbHOM
KHCJIOTOM
6 | Tema 6 CKOpOCTbh XMMHUYECKUX 4 2 Jla6oparo |OIIK-1
peakiuii. XUMHYECKOE pHast WJIK5-ormk-1.3
paBHOBecHE. 3aBUCUMOCTh pabora
CKOPOCTH peaKkliu OT
KOHIICHTPAIUH.
DNEKTPOIUTHYECKAS
JIMCCOITHAITHS.
7 | Tema7 PactBOpsbl. MOHHBIE peakuuy. 4 2 Jlabopatr |OIIK-1
[Muaponus coneit opHas WJIK5-omk-1.3
paborta
8 | Tema8 OKHCIUTENBHO- 2 2 Jlaboparo [OIIK-1
BOCCTAHOBUTEIIHHBIC PCAKIIHH. pHas NJKEs-ork-1.3
pabora
4.3.2. IlepeueHb TeM (BONPOCOB), BHLIHOCHMBIX HAa CAMOCTOSITEIbHOE H3y4YeHHUe
CTY/IeHTAaMM B paMKax camocTosiTeibHOl padorsl (CPC)
n/m Tema 3ananue dopmupyemas NAK
KOMIETECHIIHSI
Tema 1 AtomMHO-MonekynsipHoe | OIIK-1 NJKs-ork-1.3
VYCHHE
Tema 3 Cas3b cTtpoenust atoma u | OIIK-1 MJIK5p.-omk-1.3
TIOJIO’KEHUS DJIEMEHTA B
MEePUOANYECKON crcTeMe
XUMHUYECKHX JJIEMEHTOB
JI.M.MenneneeBa
Tema 4 CocTaBlieHHE CXEM OIIK-1 NJIKp-ormik-1.3
o0pa3oBaHUs U pa3pbiBa
XUMHYECKHUX CBS3EH
pa3HOro THIA
Tema 5 Pemrenue 3aga4 Ha OIIK-1 NJIKp-omk-1.3
3aJJaHHYIO TEMY,
COCTaBJICHUE KOHCITEKTA
Tema 6 Pacuér ckopoctu OIIK-1 NJKs-omk-1.3
PEaKIUH TI0 JaHHBIM
DKCIIEPUMEHTA
Tema 7 CocraBieHre HOHHBIX OIIK-1 NJIKp-omk-1.3
ypaBHeHuUl. Pacuér
KOHIIEHTPAINN
pacTBOPOB.
Tema 8 Cocrasnenne ypaBaennii | OIIK-1 NJKs-onk-1.3
OKHUCJIUTETHHO-
BOCCTaHOBUTEJIbHBIX
peaKuui.
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4.4. Meroauyeckue YyKa3aHUsi M0 OPraHU3alUd CAMOCTOSITEJbHON PadoThl
CTY/J1€HTOB
Meronuyeckue ykazaHUS 1O OpPraHW3alUM CAMOCTOSATEIBHOW pabOThl, C MOAPOOHBIM
OTNMCAaHUEM KaXOT0 3aJlaHusl, TpejacTaBieHHoro B tabmuie 4.3.2, pasmenieHsl B OMOC mo
nucuurnae «Oomas xumust». Koa nocryna: 7xzdep.

V. YYEBHO-METOANYECKOE U TH®OOPMAILIMOHHOE OBECIIEYEHHUE
JAUNCHUITVIMHBI (MOYJIA)

a) nepevyeHb JUTEPATYPbI
OcHoBHast:

1. I'muakxa H.JI. O6mas xumus: yuebnoe nocodbue / HJL. I'munaka. — M3a. crep. — M.:
KnoPyc, 2012. — 746 c.

2. I'munka H.JI. OGmas xumus: yue6Hoe mocobue / H.JI. I'munka. — U3n. crep. — M.:
KnoPyc, 2013. — 746 c.

3. AxmeroB H.C. OOmias u Heopranuueckas xumus: yueOHoe mocobue mist BY3o0B. 7
n3n. / H.C.AxmeroB. — M.: Bricur.mk., 2009. — 743 c.

4. KopoBun H.B. O6mas xumus. Yue6. st BY3os, yuebnuk / H.B. KopoBun. — M.:
Bricor.mk., 2009. — 557 c.

5. I'munka H.JI. 3agauu u ynpaxuaenus no o6meit xumuu. [locobue. / H.JL. I'munka. — M.:
Bricor.mk., 2005. — 240 c.

6. CadponoB A.1O., CranbmakoBa B.A., [lumosa JI.M., Imutpuuenko M.IO., MyHnkyeBa
M.T. Heopranuueckas xumus. Yactp 1. MeToaudeckue ykazaHus K JIAOOpaTOPHBIM paboTaM.
Hpxytck: U3a-Bo MpkyTckoro rocynapcTtBeHHOro yuusepeurera, 2009. — 44 c.

7. Humoa JIM., Xygaskoa P.B. OOmas xumus. Mertoaudeckue ykaszaHus K
naboparopubiM pabotam. Hpkytck: M3n-Bo HpKyTCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA,
2006. — 28 c.

B) IPOrpaMMHoOe o0ecreveHue:

HHTEPHET-UCTOUYHUKM:

JdonmonHuTebHANA:

1. Kapanersnu M. X. O6mas u Heopranuueckast Xumusi: YuedHoe nocodue st BY3o0B. /
M.X. Kapanersann, C.1. Ipakun. — M.: Xumus, 1994. — 588 c.

2. Vrait S. A. OOmas u HeopraHudeckas XuMus: Yueb. 1 xuMm. crei. By3oB / f. A.
Vraii. — M.: Bercmn. mk., 1994, — 527c¢.

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

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

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

3. www.alleng.ru/edu/chem9.htm — 6a3a uHTEepHET-y4eOHUKOB MO 00IIeH XUMUHI

4. www.xenoid.ru/adverts/chem_books.php — 6a3a 0TCKaHUPOBaHHBIX KHUT IO XUMHUHU

5. chemistry-chemists.com/Uchebniki.html — yueOHUKM 11O XMMUH.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI
MoAayJIs)

6.1. YueoOHo-1a00paTopHOe 000py/10BaHKE:

JIeKIMOHHBIE 3aHATUA MPOXOAAT B ayauTopun Ha 60 MOCAaJOYHBIX MeECT ¢
MYJIbTUMEAUIHHBIM 000pYyI0BaHUEM U YUeOHOM MeOenbo.

[IpakTuyeckue 3aHATHS, TPEOYIOUIME HCIOIb30BAHUS IEPCOHAIBHBIX KOMIIBIOTEPOB
MPOXOJIAT B KOMIIBIOTEPHOM KJlacce Ha 14 mocajouHbIX MECT.

JIabopaTtopHble 3aHATHA NPOXOJAT B JIAOOPATOPUM XMMHUYECKOIO IPaKTHKyMa
XUMHUYECKOTO  (akynpTeTa, OOOpPYAOBAaHHOW BCEM  HEOOXOIUMBIM JJS  NPOBEICHHS
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1a00paTOPHBIX padoT.
6.2. [IporpammHoe oOecnievyeHue:
HE MPEITyCMOTPEHO
6.3. Texnn4yeckue 1 3J1eKTPOHHbIE CPEACTBA:
VYueOHbIN MaTepuall MOJIASTCsl ¢ MCIOIh30BAHUEM COBPEMEHHBIX CPEJICTB BU3YaIM3allUU C
IPUMEHEHUEM MYJIbTUMETUMHOIO 000pYJOBaHHUSI.

[lepcoHanbHbIE KOMITBIOTEPHI ISl BBIMOJHEHHUS MPAKTUYECKUX M CaMOCTOSTEIbHBIX
pabor.

[To ka0 TeMe MUCIMILIMHBI IOATOTOBIICHBI MTPE3CHTAIMH, Pa3MEIICHHBIC B OTKPHITOM
noctyre B DUOC.

VII. OPA30OBATEJIBHBIE TEXHOJIOI'MA

[lpenogaBanne  AMCHUIUIMHBI ~ BElETCS C  NPUMEHEHHEM  CIEAYIOMUX  BHIOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

HNudopManuoHHBbIE TEXHOJOTHH: HCIIOJIB30BAaHUE 3JICKTPOHHBIX 00pa30BaTEIbHbIX
pECypcoB TMpH TOATOTOBKE K 3aHATHUSAM, 3aHITHUS COINPOBOXKIAIOTCA MYJIbTHMEIUHHBIMUA
Npe3eHTalUsIMU, IPOCMOTPOM POJIMKOB I10 TPOXOJUMBIM TEMaM.

IIpoexkTHasi TEXHOJOTHs: OPraHU3allMsg CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB, KOIJa
o0y4eHue MPOUCXOTUT B IPOLIECCE NIESATEIbHOCTH, HAIIPAaBICHHON Ha pa3pelieHue MpoOIIeMBbl,
BO3HUKIIICH B X0JI¢ H3yUYCHHUS TEMbI

IIpo6nemHoe oOy4yeHHe: CTUMYJIUPOBAHHE CTYJEHTOB K  CaMOCTOSATEIBbHOMY
nprOOPETEHUIO 3HAHMN, HEOOXOMUMBIX U PEIICHHS] KOHKPETHOW MPOOJIEMBI, €r0 AJIEMEHTHI
UCTIONIB3YIOTCS B XO/1€ 3aHSTHH.

KonTekcTHOE 00y4eHne: MOTHBALINS CTYJJCHTOB K YCBOSHHUIO 3HAHHUH ITyTEM BBISBICHUS
CBSI3€H MKy KOHKPETHBIM 3HAaHHEM H €r0 IPUMEHEHHEM;

OOyuyeHune Ha OCHOBE ONbITA: aKTUBU3AIUS MMO3HABATEIHHON NEATEITHHOCTH CTYICHTA
IPOBOJUTCS 33 CUET aCCOLMALMU U COOCTBEHHOTO OIbITA.

OOyuyeHne KPUTHYECKOMY MBIILIEHUIO: TIOCTPOCHHE 3aHATUS 1O ONPEACICHHOMY
QITOPUTMY — TIOCIIE0BATENbHO, B COOTBETCTBUU C TpeMs (a3amMH: BBI30B, OCMBICIEHUE U
pednekcus. Llenp naHHON 00pa3oBaTENbHON TEXHOJOTHH — Pa3BUTHE MBICIUTEILHBIX HABBIKOB
o0yyaromuxcs, He0OXOUMBIX HE TOJIBKO MPH U3YyYEHUH YUEOHBIX MPEAMETOB, HO U B OOBIYHOM
KHU3HU, U B MPOPECCHOHATBHON NIeATeNbHOCTH (YMEHHE MPUHUMATh B3BEUICHHBIC PEUICHHUS,
pabotaTh ¢ uHGOpMaLKeH U Ip.).

CraHuuoHHOe OOyYeHWe: OpraHW3alUsl LEJCHANPABICHHOW ¥  IUIAHOMEPHOMH
CaMOCTOSITENIbHOW  pa0OThl CTY/JEHTOB Ha 3aHATUM B MMHHU-TpyNmax B LeIsIX Oonee
3(pPEKTUBHOIO YCBOEGHHS MPOXOAMMOro MaTepuana, Korja Kaxjaas TpyIa BbIOMpaeT CBOIO
00pa3oBaTeNbHYIO TPACKTOPHIO, M CTYJCHTHI CAMH OIICHUBAIOT CBOIO PadoTYy.

ITpu n3ydeHnn TUCUUIUIMHBI TPETYyCMOTPEHBI:

1) mexuuu ¢ MpuMeHEeHHEM O0OBSICHUTETFHO—MIITFOCTPATUBHBIX TEXHOJIOTHH;

2) nabopatopHble pabOTHI (BBITOTHSAIOTCS UHAUBUIYAIBHO);

3) pemienue 3aaay,

4) camocrosTenbHas paboTa CTyI€HTOB, BKJIIOYAIOINAs MMOATOTOBKY K 3aHATHAM B (hopme
U3yYEHHUS] TEOPETHYECKOTO MarepHaja JIEKIWH, TOATOTOBKY K BBIIIOJHEHHIO JIA0OPAaTOPHBIX
paboT, K TEKyIIeMy KOHTPOJIIO yCIIeBaeMOCTH;

5) KOHCYITBTHPOBAHHE CTYACHTOB IO HM3YYaeMbIM TEOPETUYCCKHUM W MPAKTHUYECKHM
BOIIPOCAM.
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HanMeHoBaHMe TeM 3aHATHH € MCI0JIb30BAHHEM AKTHBHBIX (l)OpM Oﬁy‘{eHI/Iﬂ:

®dopma / MeTop
Ne Tema 3aHsTUS Bun 3anstus UHTEPAKTUBHOTO Kou-Bo wacoB
00yJIeHHS
ATtomHO- WudopmannoHHbie
Jlexumst/maboparop (bopmar
MOJIEKYJISIPHOE TEXHOJIOTHH/TIPOOIeMHOE 472
1 Has pabora
Y4EeHUE oOydeHune
Ctpoenue aToma Jlexus/ HNudopmarmonasie
2 caMoCTOSITeTTbHAs TeXHOIOTHN/ 4/1
pabota KOHTEKCTHOE 00yueHHe
[Tepuoanueckuit Wudopmanmonusie
3 PHOZ Jlexuus dopaau 2
3aKOH TEXHOJIOTHH
XumMmudeckas Jlexrus/ Hudopmannonuse
4 | cBSI3B CaMOCTOATENIbHAsS TEXHOJOTUM/ 4/1
pabora KOHTEKCTHOE 00yUCHHE
HOBBI Jlexnms/
Octo . - aKTHLt[IeCKa;I WNnudopmarnmonnsie
5 XUMHUYECKOU p e TeXHONOIHH/ 1
TEPMOIUHAMUKH. P KOHTEKCTHOE 00y4eHue/
nabopatopHas
poOiieMHOE 00y4eHne
pabota
Cropocth Jletcas/ Nudpopmannonusie
XUMHYECKHUX MpaKkTUIecKas pMart
N TEXHOJIOTUH/
6 | peakiuu. pabota/ 6/2/2
% nabopaTopHas KOHTEKCTHOE 00y4deHue/
MMIHECKOC 6 polieMHOe 00yUeHHUE
paBHOBECHE. paboTa
Jlexrus/
PacTBopet. H HNudopmanmoHHbie
MpaKTHIecKas -
7 pabora/ 6/2/2
KOHTEKCTHOE 00y4eHHe/
naboparopHast
npobieMHoe 00ydeHue
paboTa
- Jlexus/
OKUCIHUTENBHO . aKer[l i H(opMaIHOHHbIC
. BOCCTAHOBUTEIIbH p s TeXHONOr U/ W
bIC PCAKIINH. P KOHTEKCTHOE 00y4eHue/
naboparopHas
poOyieMHOe 00y4eHne
pabota

HToro uacos

un
AN

VIII.OONEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U

MMPOMEXYTOYHOM ATTECTAIIUA

8.1 Ouenounnie matepuasbl (OM):

Ol/;eHOLlele mamepudailol 07151 6XOOHO20 KOHmpoJid — HE IPEAYCMOTPCHBI.

OL!eHO'-tHble Mmamepuaibl meKyweco KOHmpOJisi

Tema wm paznen [Toka3zarens Kpurepnii onenuBanus | @opMupyemsie
JUCHHUTITUHBI KOMITETEHIIUH
Y UHJIUKATOPBI
ATOMHO-MOJIEKYJISIPHOE | 3HAET OCHOBHBIE Bnaneer marepuanom  |OIIK-1
yUYEHHE TIOHATHS U ONIPENEIIEHUs. | JAaHHOIO paszena. WJIK5-omk-1.3
3HaeT OTBETHI Ha
KOHTPOJIbHbBIE

14




Tema wum pasznen
JUCLIUILIAHEI

Tloka3arennb

Kpurepuii onieHnBaHus

®opMupyemble
KOMIIETCHIINH
Y UHJUKATOPBI

BOIIPOCHI.

Ctpoenue atoma 3HaeT COBPEMEHHBIE Bnangeer wmarepuanom |OIIK-1
MPEJICTABICHUS O JTAHHOTO pa3jiena. NJIK5-orik-1.3
CTPOECHHUH ATOMA. 3HaeT OTBETHI Ha

KOHTPOJIbHbBIE
BOIIPOCHI.

IIepnonnueckuit 3aK0H 3HaeT COBPEMEHHYIO Bnageer wmarepuanom |OINIK-1
(bopMyIIUPOBKY JAHHOTO pas3fena. NJKs.omnk-1.3
[Tepuoanueckoro 3HaeT OTBETHI Ha
3aKOHA, CBSI3b CTPOEHUSI | KOHTPOJIbHbBIE
aToMma C MOJI0KEHUEM BOITPOCHI.
snemenTa B 11C.

XUMH4YeCcKast CBA3b 3HaeT OCHOBHEBIE THIIEI Bmnaneer wmarepuanom |OIIK-1
XMMHUYECKUX CBSI3CH, JIAaHHOTO pa3jena. WJIK5-omk-1.3
crocoObl 0Opa3oBaHusi © | 3HaET  OTBETHI  HA
pa3phiBa. KOHTPOJIbHBIE

BOIIPOCHI.

OCHOBBI XUMHYECKOU 3HAeTCOBPEMEHHbIE Bnaneer wmarepuanom |OIIK-1

TEPMOJIMHAMUKH. npeAcTaBiIeHUs 00 JTAaHHOTO pa3jiena. NJIK5-orik-1.3
SHEPreTUKE NpPOTeKaHusi | 3HaeT  OTBEThl  Ha
XUMUYECKUX KOHTPOJIbHBIE
MpeBpaIieHuH, BOIIPOCHI.

OCHOBHBIE TTOHSTHUS Beimoaaun

XUMHUYECKON CaMOCTOSTEINIbHYIO

TEPMOJUHAMUKHI paboTy ¢ OLIEHKOW He
HUXKE
«YJIOBJICTBOPUTEITHLHO

CKOpOCTh XMMHYECKHX 3Haer ocHOBHBIC TIOHsATHS: | Bnageer wmarepuanom |OITK-1

peakuunii. XuMU4eCcKoe CKOPOCTh XUMHUYECKOM JTAaHHOTO pa3jiena. NJIK5-orik-1.3

paBHOBECHE. PCaKIHH, KOHCTAHTA 3HaeT  OTBETHl  Ha
CKOpPOCTH, BJIIMAHUC HaA KOHTpOJIBHLIe
CKOPOCTBb PA3JIMYHbIX BOIIPOCHL.
(haKTOpPOB: KOHIICHTPALIUH,
TEeMITepaTyphl, CIIOCOOBI
CMCHIICHUA XUMHNYCCKOI'O
PaBHOBECHUS.

PactBopsI. 3HaeT OCHOBHBIE Bmaneer wmarepuanom [OIIK-1
CHIOCOOBI BBIPAKCHHUS JAHHOTO pa3fena. NKs-omk-1.3
KOHIICHTPAIINH 3HaeT  OTBETHI  Ha
pacTBOPOB, MOHATHE KOHTPOJIbHBIE
AIEKTPOIUTHYECKAS BOIIPOCHI.

U CCOIUAIHSA,
BBIpOKCHUE JIJISI
MPOU3BEICHUS
pactBopumocty, pH

OxucauTenpHo- 3HaeT OCHOBHBIE Bnageer wmarepuanom |OINIK-1

BOCCTAHOBUTEIbHEIE MOHSATHUS: OKUCIIUTEIb, JTAaHHOTO pa3jiena. WJIK5-orik-1.3

peaKkiuu. BOCCTAaHOBUTEb, 3HaeT OTBETHI Ha

CTCIICHb OKHCJICHHA.

KOHTPOJIbHBIC
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Tema wum pasznen IToka3zarenn Kpurepuii onenuBanus | @opmupyemslie
JUCLIUILIAHEI KOMIIETCHIINH
Y UHJUKATOPBI

YMmeeT cocTaBisITh BOIPOCHI. BeImosHmi
ypaBHeHus: OB peakiuii. | caMOCTOSITENIbHYIO
paboTy ¢ OLIEHKOU HE
HUDKE
«YIIOBJIETBOPUTEIHLHOY.

Jliia npoBeneHus Tekyuiero KoHTpouss ycrneBaemoctd OC BKIIIOYAIOT YCTHBIA OMPOC MO
TE€MaM IpH BbIIOJHEHUH J1a0OPAaTOPHBIX pabOT, IPOBEPKY OTUETOB IO JIAOOPATOPHBIM padoTaM,
MIPOBEJICHNE KOHTPOJIBHBIX/CaMOCTOSTENIbHBIX PaboT.

[Tpumepsl 3a1aHmil cCaMOCTOSATEILHON PaOOTHI:

buner Ne 1.

1. JlaliTe XapakTEpHUCTUKY 3JEMEHTA IO IOJIOKEHUIO €ro B IMEPHUOJUYECKON CHCTEME
3JIEMEHTOB: MOPAIKOBBIII HOMEpP, HOMEp MepuoJa, rpynnsl (MOSACHUTh C TOUYKHU 3PEHUS TEOPUU
CTpPOEHHUSI aTOMa), B KAaKOW MOATPYIE€ HAaXOJUTCS; YKa)KUTE BBICIIYI0O U HHU3LIYIO CTEIEHU
OKHCIIEHHsI, ((OpMyYITy BBICIIETO OKCHAA U THAPOKCHUIA, UX XapaKTep; COCTABbTE AJIEKTPOHHYIO
dbopMyTy TaHHOTO AJIEMEHTA.

2. Hammmmure ypaBHEHHME JJIEKTPOJIMTUYECKOM TUCCOLMALUMU CEPHOM  KHUCIOTHI,
runpokcuaa 6apus, pocdara xanus.

3. CocraBbTe ypaBHEHHE peakIMM MEXAy pacTBopamMM Xxjiopuiaa xene3a (+3) u
TUAPOKCUA HATPUsI B MOJIEKYJIIPHON M MOHHOW (hopmax.

buner Ne 2.

1. CocraBpTe ypaBHEHHME peaKLUU THApOIM3a cojei: kapOonara Hatpus NaxCOs ,
cynbdata ammonrus (NH4)2SOs.

2. [Ton6epurte k03P PULHUEHTHI B ypaBHEHHUSIX pPEeaKLUii:

KMnO4 + H>SO4 + KoSO3 — MnSO4 + K>SOs4+ H2O

K>CrO4 + KOH + KI — I + K3CrOs + H2O

Texywuii KOHMPOL 8 8UOe NPOBEPKYU omuyema 1o JTabOPaTOPHON MM CaMOCTOATEIbHOM
paboTe npeanonaraeT caeAyole BapUaHThl OLCHUBAHUS:

O1ieHKa BBIMOJHEHUS IPAKTUYECKUX (CAaMOCTOSITEIbHBIX) PadoOT.

Otmetka "omauyno” CTaBUTCS, €CIIU CTYICHT:

1) npaBUIIbHO ONpPEAEIIHII 1IeTTb 3a/1aHus;

2) BbIIONHWI paboTy B TIOJHOM O00beMe C  CcoOJIoJIeHueM  HEeoOXOIUMOM
MI0CJIE0BATENBHOCTH;

3) Hay4HO, T'PaMOTHO, JIOTHYHO OINKCAaJ pPe3yJibTaThl M CPOPMYJIUPOBaT BHIBOJBL. B
IPECTaBJICHHOM OTYETe MPAaBUJIBHO M aKKypaTHO BBIMOJIHWIJI BCE 3aIMCH, TAaOJIHIIBI, PUCYHKH,
rpaduku, BBIYUCIEHUS, COCTABUIJI YPABHEHUS BCEX XUMUYECKUX PEaKUi U clienall BEIBOIBI,

4) nposiBJIE€T OpraHU3allMOHHO-TPY/IOBbIE YMEHUS;

Otmetka "xopowio” cTaBUTCS, €CHAM CTYJIEHT BBINOJHWI TpeOOBaHUS K OLEHKE
"OTIn4HO", HO:

1) ObUTO AOMYIIIEHO JIBA-TPH HEAOUYETA,;

2) WM B OIIMCAaHUU PE3YJIbTATOB JIOMYCTUII HETOUHOCTH, BBIBO/BI CZEIIAl HEMOJIHBIE.

OtmMmetka "yoosnemeopumenbHo” CTaBUTCA, €CIU CTY/ICHT:
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1) mpaBWJIBHO OMpEeeNui LeNb 3afaHusl; padoTy BHIMIOJIHSET MPAaBUIBHO HE MEHEE ueM
HAIOJIOBUHY, OJIHAKO 00HEM BBIMIOJTHCHHON YacTH TAKOB, YTO TO3BOJISET MOJIYYHTh MPABUILHBIC
PE3yJIbTaThl U BBIBOJIbI 10 OCHOBHBIM, IIPUHIUITUAIBHO BaXKHBIM 3aJjauaM paboThl;

2) wim moa00p MaTepraIoB, METOJIOB MPOBEII C TTOMOIIIBIO TPEIO1aBaTeNs;

3) wnu ObLIN TOMYLIEHBI OIIUOKU B ()OPMYIIMPOBAHUYN BBIBOJIOB;

3) wiu B oTUeTe OBUTM JOMYIICHBI B OOIIEH CIIOKHOCTH HE OoJjiee MBYX OMMUOOK (B
3aMUCAX €IUHUI], U3MEPEHHSIX, B BBIYHCICHUSX, Tpadukax, Tabinuuax, cxemax, U T.1.) He
MPUHIMITAATIBFHOTO JUTS JAaHHOU paboThl XapakTepa, He TMOBIUSBIINX HA PE3YJIbTAT BHITOJHEHUS;

4) nmomyckaeT TpyOyr omuOKy B OOBSICHEHHMH, B odopmiecHUU pPabOThI, KOTOpas
UCIIPABIISETCS TI0 TPEOOBAHUIO TIPETIOIaBaATEIS.

OtMeTKa "HEeyIOBIETBOPUTEIBHO" CTAaBUTCSA, €CIIN CTYJCHT:

1) He ompenenuy CaMOCTOSTENBHO ILEIb 3aJaHHs; BBINOJHWI pabOTy HE IMOJHOCTBIO,
00BEM BBINOJIHEHHOMN YacTH pabOoThl HE MO3BOJISIET CAENATh MPAaBUILHBIX BHIBOJIOB;

2) win U3MEpEeHUsl, BEIYUCIICHUSI, HAOIIOICHHS IIPOU3BOIMINCH HETPABUIIBHO;

3) unu B Xoae paboThl U B OTYETE OOHAPYKWINCh B COBOKYIMHOCTH BCE HEIOCTaTKH,
OTMCUYCHHBIC B TPEOOBAHMSIX K OIICHKE "yIOBICTBOPUTEIIHHO"

4) nomyckaeT nBe (1 Oonee) rpyOble OMIMOKH B OOBSICHEHUHU, B OGOpPMIICHUH PabOTHI,
KOTOPBIC HE MOYKET HCIIPABUTH JIAXKe TI0 TPEOOBAHHIO TIPETIOaBaATEIIS.

OneHouHble MaTepuaJibl 1Jisd l'lpOMe)KyTO‘lHOﬁ aTrrecralum B ([)opMe JIK3aMcEHa.

[IpuMepHBIii IepedeHb BOIIPOCOB U 3aJaHUN K K3aMEHY:

1. Xumnueckuii sneMent. OTHOCUTENbHAS aTOMHas macca. Aiorponus. [Ipocteie n
CJIOKHBIE BELIECTBA.

2. OTHOcuTenbHasa MOJeKyIsipHas macca. Monib. MossipHas Macca. Yuceno ABoraapo.

3. X¥uMHYECKUH SKBUBAJICHT BellecTBa. PacuéT XuMHU4ueckoro SKBUBaJIEHTa IPOCTOTO
BELIECTBA, KMCIIOT, OCHOBAHUH, COJIEH. 3aKOH SKBUBAJICHTOB.

4. BanentHocTh. CTEneHb OKUCICHUS 3JIEMEHTA.

5. 3aKOH COXpaHEHMsI MacChl BELLIECTB.

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

7. 3akoH MpocThIX 00BEMHBIX oTHOMIEHUH [ et Jlroccaka.

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

9. YpaBuenue Menpaeneesa-Knanelipona, ero uCIoab30BaHUE IIPU pacyETax.
YHuBepcaibHas ra3oBasi IOCTOSIHHAS, €€ PU3NYECKUN CMBICII.

10. OTHOCUTENBHAS MIIOTHOCTH ra3oB. OnpeaeneHre MoJIspHO Macchl Ta3000pa3HbIX U
JIETY4YHX BEUIECTB 110 OTHOCUTEIBHOM INIOTHOCTH Ta30B.

11. MeTozs! onpeaesieHust MOJIIPHBIX Macc ra3000pa3HbIX U JIETYYUX BEIIECTB.

12. OTKpBITHS, TOKA3BIBAIOLIUE CJIO0KHOCTh CTPOEHHUS aTOMa (OTKPBITHE KaTOJHBIX
Jy4el, pEHTT€HOBCKHUX JIyueH, SIBJICHUS PaluOaKTUBHOCTH).

13. IlepBoie momenu atoma (Moaenb Jx. JIxx. Tomcona, moxens Pesepdopra),
HECOCTOSITENILHOCTD 3TUX IpecTaBiIeHnil. Monens aroma Bogopoaa o bopy.

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

15. Ilonsartue o0 ypaBuenuu pénunrepa. Cmbica BOTHOBON (QYyHKIIUH .

16. KBaHTOBBIE UKCIa 3JIEKTPOHA.

17. Atomubie opOuTanu. DIEeKTpOHHOE 001aK0, MpeAcTaBiIeHue o hpopme s-, p-, d-
AIIEKTPOHHBIX 0OJIAKOB.

18. MHuorosnekTpoHHble aroMbl. [Ipunnun 3anpeta [aysu. [pasuno I'ynga. Emxocts
AIIEKTPOHHBIX 000JIOUEK.

19. IIpuHIUTT COCTABICHUS JICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB.

20. Ilepunonnueckuii 3akoH J[.M1. MeHeneeBa B cBeTe TEOPUH CTPOEHHUS aTOMA.

21. CtpykTypa nepuogudecKoil CUCTEMBI JJIEMEHTOB: IEPUOIbI, CEMEICTBA, TPYIIIHI,
noarpynmsl. CMBICT TOPSAAKOBOIO HOMEPAa XMMHUECKOT0 3JIEMEHTA, HOMEpPa IEPUOAA, HOMEpa
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rpynnsl. Oco0oe mosiokeHne BOAOPOa, FeNvs, JTAHTAaHOUI0B U aKTUHOUIOB B MEPHOINYECKON
CHUCTEME AJIEMEHTOB.

22. XapakTepucTuKa XUMUUYECKOr0 3JIEMEHTA U €r0 BAKHEUILNX COCTUHEHUM 110
MOJIOKEHUIO €T0 B IEPUOJUUECKON CUCTEME DJIEMEHTOB.

23. Ilpuposa xuMudeckom cBsi3u. TUnbl XUMUYECKOU CBsA3U. OCHOBHBIE XapAKTEPUCTUKU
XUMHUYECKOMU CBS3U (HEPrusi, JJIMHA, BaJICHTHBIC YIJIbI, KPATHOCTD).

24. KoBaJieHTHasl CBsI3b, €€ CBOMCTBA (HACKIIIAEMOCTb, HAITPABIECHHOCTD,
MOJIIPU3yeMOCTh ). OOMEHHBIN U JJOHOPHO-aKIIEITOPHBIN MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBSI3U.

25. Nonnas cBsi3b. MeTtaminueckas CBs3b, IpUUKHA €€ Aesiokanu3aiuu. BogopoaHas
CBS3b.

26. TeruoBoi AP PeKT XUMUYECKHX peakiuil. TepMOXUMHUYECKIE PEaKIIUH, 3aHCh
YPaBHEHUN TEPMOXUMHUUYECKUX PEAKLIUM.

27. Knaccudukarus teruioBsix 3 dexro. Termora 00pa3oBaHus, TETIOTA CTOPAHUS
BEILECTB.

28. IlepBblii 3ak0H TepMOAMHAMUKU. TemioBoil 3 (eKT peakuuii Ipyu H30XOPHOM U
n300apHOM mpouieccax. BHyTpeHHss sHeprus, e€ coctaBisoomue. JHtanbnus. CtangaprHas
SHTAJIBITUS.

29. 3akon ['ecca, cneactBus u3 3akoHa ['ecca (pacuér AH peakumii 1o tersioram
00pa3oBaHus U MO TEIJIOTAM CTOPAHMS BEIIECTB).

30. DHTponus. BausiHue arperaTHOrO COCTOSIHUSL, TEMIIEPATypbl, JABICHUS Ha
sHTponuio. CTaHgapTHAs SHTPOIHSL.

31. XuMuueckoe cpoJICTBO, MEpa XUMHUUYECKOTO CPOACTBA. DHTAJIBIIUUHBIN U
SHTPONUIHBIN QakTopbl. TepMoIuHAMUYECKHIA TOTEHIHAT CUCTEMBI.

32. CBoboanas sueprus ['m66ca. Cobonnas sneprus ['enbmroneua. Hanpasnenue
XUMHUYECKHX TIpoiieccoB. CBs3b M300apHOTO MOTEHIIMANIA C SHTAIBIIUEH U YHTPOIHUECH.

33. CKOpOCTh XUMHUYECKUX PEAKIUi. Y CI0BHsI, HEOOXOTUMBIE /I Hayalla PeaKIIHiH.
Brnustaue npupoasl pearupyronmx BEMeCcTB, KOHIIEHTPAINH, TEMIIEPaTyPhl. 3aKOH
JEUCTBYIOLIUX MacC.

34. BiusHME KaTaIM3aTOPOB HAa CKOPOCTh peakiuu. Kataans mojnoKuTeIbHbIH,
OTPHULIATENIbHBIN, TOMOT€HHBIN, TETEPOreHHbI. MeXaHN3M rOMOTE€HHOTO KaTaiu3a.
Oco0eHHOCTH KaTaJTUTHYECKUX MPOIIECCOB.

35. BnusgHMe U31y4yeHus: Ha CKOPOCTh XUMHUUYECKUX peakunil. DOTOXUMHUYECKHE
MPOIIECCHI, UX MeXaHu3M. LlenmHbie peakiuy ¢ Hepa3BETBIEHHBIMHU U Pa3BETBIEHHBIMU IIETISIMU.

36. Peakiiuu obpatuMelie U HeoOpaTuMble. PaBHOBeCHE CHCTEMBI Kak TUHAMHYECKOE
cocrosiaue. Koncranra paBHOBecHs.

37. BnusHne KOHIIEHTPALUH, TEMIIEPATYPbl, TABJICHHUS HA PABHOBECUE CUCTEMBI.
[Tpunnun Jle Hlatense. [IpaBuo Bant ['ododa.

38. Knaccuduxarus pacTBOPOB MO arperaTHOMY COCTOSTHUIO BEIIECTB, MO pa3Mepy
pPacTBOPEHHBIX BEIIECTB.

39. Ilpomnecc pactBopenus. ['uapatarnus (conbBaranus). PactBopumMocTs TBEPIBIX
BEILIECTB, KUJIKOCTEH, ra30B B BOJE. 3aKoH [ eHpu.

40. PacTBOpHI HACHIIIIEHHBIC, HEHACHIIIEHHBIE. KOHIIEHTpalus pacTBopa, CIoco0bl e
BBIPKCHHS.

41. MaccoBas 10111 pacTBOPEHHOTO BenlecTBa. [IpolieHTHas KOHIIEHTpALMs pacTBOpa.

42. Mosb. MosisipHast KoHLIeHTpaiusa. MoJsiibHast KOHIEHTpalus.

43. DnexTponutuyeckas auccormanus. O6patuMocTtsb nporecca. OCHOBHBIE MONOKESHHS
TEOPHH IIEKTPOTUTHIESCKON THCCOIUAITUH.

44. DneKTpoauTHYeCKas JUCCOLMAIUs KUCIOT, OCHOBaHUM, coyield. CtyneHyaTas
JUCCOLUALINS.

45. NoHHble peaklnn, HOHHBIE ypaBHEeHUs. CMElleHNE HOHHBIX PABHOBECUI B pacTBOpPax
3JIEKTPOJIUTOB.
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46. DnexkTpoauTHYecKas auccounanus Boabl. NoHHOE TPOU3BEAEHNUE BOIBI.
Bopopoansriii nokazatens. [lonsarue 06 nuanKaTopax.

47. I'mpponu3. Tunuunbie caydan THAPoIU3a coieid. Kucibie 1 OCHOBHBIE COJIH.
BrnusiHEE KOHIIEHTpaLUU pacTBOPa, TEMIIEPATyphl Ha TUAPoHN3. ['uaponnus o0paTuMelid 1
HEOOpaTUMBIH.

48. [Ipouecc okucnenus. [Ipornecc BocctaHoBIeHUs. BaxkHeline oKUCIUTENN U
BOCCTAHOBUTEJIH.

49. TTox6op K03 PUIHEHTOB B OKUCIUTEITHHO-BOCCTAHOBUTEIILHBIX PEAKITHSIX.

Ipumep sx3amenayuonno2o burema
SK3AMEHAIIMOHHBIN BUJIET Ne 1
Jducuumuaa  B1.0.13 «O6mas xummusi»

Hamnpasnenne moaroroBku 05.03.04 «I'uapoMeTeopOTOTHs»
1. XuMHUueCcKuid SKBUBAJIEHT BEIIECTBA. Pacu€T XMMHUYECKOr0 3KBUBAJIEHTA POCTOr0 BEUIECTBRA,
KHCJIOT, OCHOBAaHHM, COJIei. 3aKOH SKBUBAJICHTOB.
2. DIEKTPOIUTHYECKAs TUCCOIHAIUS KHCIIOT, OCHOBaHUM, cosiei. CTyneHuaTas JucCoIraIusi.
3. Onpenenure Maccy pacTBOpEHHOrO BemlecTa B 280 r pacTBopa ¢ KoHLeHTpauuen 15%.

[Temarornyeckuii paOOTHUK @— b.H.baxenos

(mozrycs)

3aBenyromuii kageapoit

(Tromcs)

«05» cents0ps 2021 r.

Kpurepun onenkmn:

- OLIEHKA «OTJINYHO» BBICTABIISAETCS CTYJIEHTY, €CIIU JaHbl IIpaBMIbHBIE OTBETHI Ha 3 U3 3
BOIIPOCOB;

- OLIEHKa «XOpOII0» BBICTABISIETCS CTYACHTY, €CIH JIaHbl HE TOYHbIE WJIM HE MOJHbIE
OTBETHI HAa 3 U3 3 BOIIPOCOB;

- OLIEHKa «YJOBJIETBOPUTENIBHO» BBICTABISAETCS CTYJIEHTY, €CIU JaHbl NpPaBUIIbHBIC
OTBETHI HAa 2 U3 3 BOIIPOCOB;

- OLICHKA «HEYJOBJIETBOPUTEIHHO» BBICTABIISIETCS CTYJEHTY, €CJIM OTBETHI Ha BOIPOCH! B
Ousere He JaHbl, TUOO OTBETHI HE BEPHHBI.

Pa3paGorunku:
@ JIOLIEHT b.H.baxeHnos
(moamuce) (3aHMMaemast TOJIKHOCTB) (MHULIKANB, (aMIIINA)

IIporpamMma cocrtasiieHa B cootBercTBUU ¢ TpeboBanusmMu OI'OC BO no HampaBiieHu o U NpoQuiio
noarorosku 05.03.04 T'uapomereoponorus, npoduis MHGopMalimoHHbIe TEXHOIOTHH B THPOIOTUH.
IIporpamMma paccMoTpeHa jgAdeeiannn Kadeapsl THAPOIOTHA U TIPHPOIOIOIB30BAHAS

(HanMeHOBaHHe)

«05» nrons 2021 r. [Iporokon Nel2

(
3aB. Kagenpoii ApryunHueBa A.B.
Hacmoawas npoepamma, He modcem Oblmb 60cnpouszsedeHa Hu 6 Kaxou gopme bOe3

nPeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopul-paspadomyuxa npozpammol.
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