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L.IEJU U 3AJAYU JUCHUILIMHBI (MOIYJIS):

Leab AMCHMIUIMHBI: TT0KA3aTh POJIb XMMHUU B CUCTEME HAayK, HAYYHTh HCIOJIb30BATh
3aKOHBI M MOHATHS OOIIEH XUMHH B pa3lieNiax Jpyrux HayK, HAy9uTh 00paboTke mH(OpMAaIum,
CHUCTEMaTH3allMd CTPYKTYPHOTO MaTepHaia, BBISIBICHUIO M WHTEPIPETAIIMUA 3aKOHOMEPHOCTEH,
npucymux CTpOCHHUIO XHMHYCCKHUX CHCTEM, YCTAHOBJCHHUIO 3aBHCHMOCTU (1)I/I3I/I‘-ICCKI/IX u
XUMHUYECKHX CBOHUCTB OT COCTaBa CHCTEMBI.

3apaum kypca:

B pesynbraTe u3yueHusi JaHHOTO Kypca CTYJCHTHI JOJDKHBI ITO3HAKOMHTBCS ¢ OCHOBAMU
0o0paboTkn uWHGOpPMAIMK, CUCTEMaTH3alMeld CTPYKTYpHOTO MaTepuaia, BBIABICHHEM U
UHTEpIpEeTalieii  3aKOHOMEPHOCTEH, MPUCYIIUX CTPOCHHID XHMMHUYECKHX BEIIECTB, C
YCTAaHOBJICHUECM 3aBUCUMOCTHU (1)I/I3I/I‘-ICCKI/IX 1 XUMUYECKHUX CBOICTB OT COCTaBa BeIIIECTBA.

basupysick Ha 3HaHUSX, TPUOOPETEHHBIX CTYACHTAMH B CPEITHEH IITKOJIE

— Pa3BUTbL H erIY6I/ITB OCHOBHBIC Q)YHHaMeHTaJH)HBIe IMOHATHA, IIOJYYCHHBIC pPaHCC
(cTpoeHHE aTOMa, XUMHYECKAasl CBSI3b, CKOPOCTh XUMUYECKUX PEAKIIHIA U JIp.);

— AaTb NpCACTaBJIICHUC 00 YCTaHOBJICHUU O6HII/IX 3aKOHOB M IMMPHUHIMIIOB BO3HUKHOBCHUS
YIOPSIOYCHHOCTH;

— O6y‘II/ITI) CTYACHTOB COBPEMCHHBIM MMOAXO0JaM K U3YUCHUIO XUMHUYCCKUX ITPOLECCOB,

— 3aKpeNUTh HEOOXOAMMBII TOHATUIHBIN aInapar;

— Cq)OpMHpOBaTL YMCHUC MMPUMCHATH Ha MPAKTHUKE IMMOJTYYCHHBIC 3HAHU A,

— JIaTh MPEJICTABICHUE O POJIM XMMHHU B TIPOIIECCE MO3HAHKSI 3aKOHOB ITPHPO/IBL.

II. MECTO JUCHOUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucuumiauHa (Moxynb) « Obwas xumusy OTHOCUTCS K 4acTH, (OpMUPYeMOit
y4acTHUKaMU 00pa30BaTeNbHbIX OTHOIICHUH.

2.2. JInst u3yueHus 1aHHOM yueOHOM TUCIUILUIMHBI (MOAYJIsl) HEOOXOIUMBI 3HAHUS, YMEHUS
U HaBBIKH, C(HOPMHUPOBAHHBIC paHee MPU U3YUCHHUHU MTPEIMETOB €CTECTBEHHO-HAYYHOTO U
(U3UKO-MATEMATHYECKOTO IIMKJIOB B CPEeIHEH 00IIe00pa3oBaTeIbHON MIKOJIE.

COBOKYMIHOCTH pa3/ieJoB, BKIIFOUEHHBIX B IPOrpaMMy TUCHUILIUHBL «O01Ias XUMHUSD,
IpeJICTaBIsIeT COO0M BaXKHBIHM 3Tall €AMHON CUCTEMBI MOJATOTOBKY OaKalaBpoB 10 NPOQUIIIO
9KOJIOTHUECKOM 0€30MacHOCTH U YIIPaBJICHUS IPUPOAOIOIB30BaHUEM. Y CIIEITHOE OCBOCHHE
MaTepuaia JaHHOW JUCIMILTUNHBI BO3MOYKHO TIPH YCIIOBUH OBJIAJICHUS CTYICHTAMU
dbyHIaMeHTaIbHBIMU 3HAHUSIMU B paMKax Kypca yKa3aHHBIX BbIIIE AUCIIUILINH.

2.3. IlepeyeHp MOCIEAYIONMX YYCOHBIX TUCIUIUIAH, JJIT KOTOPBIX HEOOXOJUMBI 3HAHUS,
YMEHHUS U HaBBIKU, GOpMUpPYEMbIe TaHHON y4eOHON AUCHIUTIIMHOM:

b1.B.14 «Xumus okpysrcaroweii cpedwly

b1.0.30 «9konoeuueckuti MOHUMOPUH2»

b1.0.34 «Ouenka 8030eticmsus Ha OKPYAHCAIOULVIO CPEOY)

b1.B.30 «lIpomviuunennas sxono2usny

III. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCIHUIIJINHBI
[Tporiecc 0cBOCHUS TUCIUIUIMHBI HAMIPABJICH Ha (DOPMHUPOBAHHE HIEMEHTOB CIICTYIONIUX
koMmrereHuuit B coorBerctBur ¢ @PI'OC BO u OIl BO 1o nanHoMy HanmpaBi€HHUIO MOATOTOBKU
05.03.06 «Dxonorust ¥ NPUPOJONOIH30BAHUEN:
OIIK-1 — CnocoGeH mpuMeHsTh 0a30Bble 3HAHUS (DYHAAMEHTAIBHBIX Pa3fesioB HAYK O
3emiie, €CTECTBEHHO-HAYYHOTO W MaTEeMaTHYECKOTO IMKIOB MPHU PEIICHUH 3a7ad B 00JacTu
9KOJIOTUH W TIPUPOIOTIOIB30BAHUS



IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00yUYeHUs 10 JUCHHUILIMHE (MOYJIIO0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKEHHUS] KOMIIeTeHIHit

Komnerenuus HNuauxaropsl Pe3yabTaThl 00y4yeHus
KOMIIeTCHIIUH
OIIK-1 NJK ork1.3 3namo:

CnocoOeH NPpUMEHSITh
0a30BbBIC 3HAHUSA
(byHIaMEHTAIbHBIX
pa3zenoB HayK O 3eMIe,
€CTECTBEHHO-HAYyYHOTO U
MATEMATUYCCKOI'O IIUKIIOB
IIPH PEILICHUH 3a/1a4 B
00JIaCTH DKOJIOTHU U
IIPHPOJIONOIB30BAHUS

[IpumeHnsier 6a3oBbie
3HAHUS XUMHH [IPU
MPOBEICHUN XUMHKO-
AHAITUTHYECCKUX
HCCIIE0BAaHUI B 00J1aCTH
SKOJIOTHH U
MPUPOIOTIOIB30BAHMS

— TEOPETHYECKHUE OCHOBBI 0011IeH
XUMHH, CYIIECTBO PEaKnuil U
MIPOLIECCOB, UCMOJIB3YEMBIX B
XUMHH, TTOJIXO0JIbI K H3yUEHUIO
XUMHUYECKUX MPOIIECCOB,
BBISIBJISITH 3aKOHOMEPHOCTH,
MPUCYIINE XUMHUYECKUM
CHCTEMaM.

Ymemy:

- IOJATOTOBUTH OOBEKTHI
UCCIIeIOBaHUS 10 3aJaHHOU
METOJMKE, padoTaTh Ha
MpUMEHsIeMOH amnmnaparype,
MIPUMEHSTh OCHOBHBIC 3aKOHBI
XUMHH [IPU 00CYXKACHUN
MOJIyYSHHBIX Pe3yJIbTaTOB,
MOATOTOBUTH OTYET O
BBITIOJIHEHHOU paboTe.
Braoemy:

— MOHATUWHBIM aIapaToM 1
MOJTy4€HHBIMH T€OPETUUECKUMU
MPECTaBICHUSMHU O0IIeH
XUMHH, OCHOBAMU XUMHUYECKHUX
METOIOB aHaN3a
HEOPraHUYECKUX COCAMHEHU,
METO0JIOTHEH BHIOOpa
HEOOXOIUMBIX peaKIHii, UMETh
HABBIKU UX IPUMCHCHHUS TIPH
MIPOBEJICHUH PEaKIIUii, HAaBBIKAMHU
paboThI ¢ yueOHOU U yaeOHO—
METOJIMYECKOMN JTUTEPATyPOH.




IV. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM IMCHUNJIMHBI COCTABJIsIeT 3 3aUeTHBIX eIMHUIbI, 108 yacos,
B ToM yucie 0,47 3a4eTHBIX eAMHNI, 17 YacoB HA IK3aMeH

®opMa NpPOMe:KYTOUHOI aTTeCTALMU: DK3aMEH

4.1 Conepma}me AUCHUIIJIUHBI, CTPYKTYPHMPOBaAHHOE€ II0 TeMaM, € YKa3aHUEM BH/I0B yqeﬁnblx 3aHATHH H
OTBCJICHHOI'0 HA HUX KOJIHYECTBA AaKAJCMHUICCKHUX YaC0OB

S Bunel yueOHo paboThI, BKIItOUYAs
E:S CaMOCTOSITENIbHYIO PaboTy 00y4JaroIxcs,
= MPaKTUYECKYIO MOArOTOBKY U TPYJOEMKOCTh
= P y . Y HIPYA DOpMBI TEKYLIETO
S (B yacax)
2 = 9 KOHTPOJIA
o,
No H § = yCIIEBAaEMOCTH;
3 Pasznen nucuuiuimHael/ TeMbl g o 8 9 2 ®opma
n/n 5| & Z S KonrakTHas pabota T y
Q o = 2 = HPOMEKYTOYHOU
e 23 IpernoaaBaTens ¢ 00y4YaronMMHCS o
g o = aTTecTaluuu
=
< g - (no cemecmpam)
= o &H
- 1 Jlaboparopubie | Koncynbranu S 3
= CKIIMH S s
3aHATHUS u O &
YcTHbIi onpoc,
OTYET 110
1 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 10 2 2 2 1 4 .
nabopaTopHO
pabote
2 Crtpoenue atoma | 7 - 4 - 1 2 Y cTHBIH onpoc.
3 [lepronnueckuil 3aKOH U IEPUOIHYECKAs 1 6 ’ 2 1 2 KoHntponbnas
cucrema aneMeHToM .M. MeHnaeneeBa paborta
4 XuMHYeCKas CBSI3b 1 8 - 4 2 1 4 Y cTHBII Onpoc.
OCHOBHBIE OHATHSI XUMHUYECKOU ¥ CTHBI onpoc,
5 1 14 2 6 2 2 4 OTUET 10
TEPMOJAMHAMUKH .
nabopaTtopHoi




= § % Bunpl yueOHOM pabOThI, BKIIFOYAs ®DopMBI TEKYIIIEro
© m
Ne 8| 5 9F = 2 CaMOCTOSITSIILHYIO pa0OTy 00yYaroIuXcs, KOHTPOJIS
Paznen qucuuIuIMHbBL TEMBbI S| 83ER S )
n/n 5| @ SE & NPaKTUYECKYIO TIOJTOTOBKY H TPYJI0EMKOCTh yCIIEBaEMOCTH;
© = B (B yacax) dopma
T
2
=
=
KonraktHas pabora =
npernoaBaTess ¢ 00yJaronMMUCs § s
= 8
< ® <
O s o
pabote
VYeTHbIi onpoc,
6 CKOpOCTh XHMHUYECKUX PEAKIIHH. 1| 17 4 6 ) ) 4 OTYET 10
XUMHUYECKOE PAaBHOBECHE nabopaTopHOU
pabote
KonTponbhas
abota, oT4ET 1O
7 PacTBOpEI 1| 16 | 4 6 4 1 4 | PavOTa, OTHCT
nabopaTopHOH
pabote
YcTHBIM ompoc,
OTYET 110
8 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakiuu | 1 12 2 4 5 1 4 .
nabopaTopHOH
pabote
KoHnTpoJbs camocTosiTe/IbHOM padoThI 1 2
IIpome:xxyTouHasi aTTecTanus 1 17 OK3aMeH
Hroro yacos 108 16 34 17 10 28




4.2 Ilnan BHeayHHTDpHOﬁ CaMOCTOSITEJILHOM paﬁoTbI oﬁyqamnmxca o JTUCHUIIJINHE

CamMocTosaTeapHas paboTa 00yUJaroIuxcs Vu4ebHo-
Ouenounoe METOIUYECKOE
Cemectp HazBanue pazgena, TeMbl B i paG Cpoxku TpynoeMKocTh CPENICTBO obecnieyeHue
U CAMOCTOATCIBEHON PAOOTBL| o o e g (dac.) pea CaMOCTOSITECIIbHOMN
paboThI
Ortuét no aboparopHoi ; OJI*-1,2,5,6
I |ATOMHO-MOJEKYJISPHOE YUEHUE patop 1,2 nen 4 Otuét wx
pabore JUI** — 2
AHanu3 HayYHO-METOJUYECKON
JIMTEpaTyphl, UHTEPHET OJI*-1,2,5.6
1 Crtpoenue aToma PaTyphl, P 3 Hen. 2 Koucnexrt wx o
pECYpCOB IO BOMPOCaM JUI** -2
pasjena.
OJI*-1-4
JIJT* — 2
AHanu3 HayYHO-METOUYECKOMN NudopmanmonHo
o JIUTEPATYPHL, HHTEPHET -CIIPaBOYHEBIE
1 [Tepuonuueckuii 3aKoH Patyphl, p 4-5 gen. 2 Koucnexrt P
pPecypcoB o BOIpocam CHUCTEMEI U3
pasjena. CITHCKa «O»
paznena V
(m.1,2,5)
OJI*-1-4
JIJT* — 2
AHanu3 HayYHO-METOUYECKOMN NudopmanmonHo
JINTEPATyPhl, UHTEPHET -CIIPaBOYHEBIE
1 XUMHAYECKAA CBA3b PatypeL, P 6,7 Hen. 4 Koucnexrt P

PECYPCOB IO BOIIPOCaM
pazzena.

CUCTEMBI U3
CITUCKA «0»
paznena V
(m.1,2,5)




CamMocTosTeapHas paboTa 00yJaroIUXCsI

YuebHO-

METOIIECKOE
OueHouHoe A
Cemectp Hassanwue pasnena, Temsl B 5 046 Cpokn | TpymoeMKOCTb CPOICTEO obecreueHue
U CAMOCTOATCIBHON PAOOTBL| o o e g (gac.) pea CaMOCTOSITeIIbHOM
paboThI
0JI*-1,2,4,5,6
" . JI** -2
Otuér mo nabopatopHoit A
HNudpopmanmronno
. pabote. AHaIM3 HAYYHO- n
OCHOBHbIE TOHATHUSI XUMUYECKOM . OTtuér -CIPaBOYHbIE
1 METOJINYECKOMN JIUTEPATYPHI, 8-10 nes. 4
TEPMOAMHAMUKH Koncnexr CHUCTEMBI U3
HUHTEPHET PECYpPCOB IO
BOIIPOCaM pasjena crmexa «6»
) paznena V
(n.1,2,5)
CkopocTh XUMHUYECKUX peakuuid. Xumudeckoe |OTYET no nabopaTopHOU . OJI*-1,2,5,6
1 11-13 gen. 4 OTtuér %
paBHOBECHE pabore JUT*E* — 2
Otuér o nabopatopHoit . OJI*-1,2,5,6
1 PacTtBopsI patop 14-15 nen. 4 Otuér wx
pabote JUI** — 2
OJI*-1,3
" . JUI** — 1,4
Otuér mo nabopatopHoit
NudopmanmonHo
pabote. AHaIW3 HAYYHO- N
. Oruér, -CIpaBOYHbIE
1 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKLIUA  |METOJIUYECKON JIUTEPATYPHIL, 16-17 men. 4
HHTEDHET DECYDCOB 110 KOHCIIEKT CUCTEMBI U3
BOII I())caMp a3}):’[I::J1a crmcka «6»
p p ) pazaena V
(m.1,2,5,6)
OO0t 00beM CaMOCTOSATEIHLHON PAOOTHI MO AUCIHUILTUHE (Yac) 28




4.3 Conepxxanue y4eOHOro MaTepuasia

Tema 1. ATOMHO-MOJIEKYJISIDHOE YUeHH e

OcHOBHbIE TOHATHS M 3aKOHbl XUMUU. ATOM. Monekyna. XUMHUYECKUN 3JIEMEHT.
[Ipocteie u cnoxHble BemecTBa. OTHocuTenbHas aToMHas Macca. OTHOCHUTeENbHas
MoJieKyJiipHas macca. Moiub. MonsipHass macca. XUMUYECKUM 3KBUBAJICHT BewlecTBa. Pacuér
XHMUYECKOI0 JKBHBAJCHTA KHUCJIOT, OCHOBaHMM, coiyicii. BaneHtHOCTb. CTENCHb OKHCIICHUS
3J€MeHTa. 3aKOH COXPaHEHUs MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BELIECTBA. 3aKOH
ABorajzipo, ciencTBUs W3 3akoHa ABoragpo. MosipHbli 00béM Taza. Uwcimo ABorajapo.
VpaBuenue MenneneeBa-Kianeiipona, e€ro HCMHoJjib30BaHWE MpU pacdéTax. YHHUBEpcaabHas
razoBas TOCTOsIHHasi, €€ (U3MYECKUU CMBICI. MeETOo/bl OmpeneNeHrus MOJISIPHBIX Mace
ra3oo0pa3HbIX BEHIECTB (IO OTHOCUTENIBHON IUIOTHOCTH Ta30B, MO 3aKOHY ABOraapo, Mo
ypaBHeHUI0 MenneneeBa-Kiamneiipona).

Tema 2. CTpoenue atoma

OTKpBITHS, JOKA3BIBAIOIINE CIIOKHOCTh CTPOEHHUS aroMa (OTKPBITHE KATOJHBIX JIy4eH,
PEHTTEHOBCKUX JIy4el, SIBICHUS paguoakTUBHOCTH). llepBbie Momaenu artoma (MOAENb
k. Jlx. Tomcona, wmomenb Pesepdopaa), HECOCTOSTEIBHOCTh JTHX  IPEICTaBICHHIA.
CoBpeMeHHbIE TPEJCTABICHUS O CTPOEHUM aroma. JIBONCTBEHHas mpHpoAa 3IIEKTPOHA.
VpaBuenue ae bpoiurs. Ilpunnun neonpenenéunoctu I'eitzendepra. Ilonsarue o0 ypaBHEHUU
[pénunrepa. CMbIci BOMHOBOM QyHKIMH . KBaHTOBBIE YnCIa IeKTpoHa. ATOMHBIE OpOUTAaIH,
JIeKTpOoHHBIE oOmaka. [IpeacraBmenne o ¢opme s-, p-, d-2JIEKTPOHHBIX  OOJIAKOB.
MHorosiekTponnble aToMsl. Ilpuniun 3anpera Haymu. [pasuno I'ynga. EMKOCTb 271eKTpOHHBIX
obomnouek. [IpuHIMT cOCTaBIeHHS ANEKTPOHHBIX (DOPMYJIT aTOMOB AJIEMEHTOB.

Tema 3. Ilepuoanuyecknii 3aKOH W TNepuHoaMYeckasi cucrema 3jiementoB JI. W.
MemnpeineeBa

[lepuonnueckuit 3akon J[.M1. MenneneeBa B cBete Teopuu cTpoeHus atoma. CTpyKTypa
NEePUOIUYECKOM CHUCTEMBI DJIEMEHTOB: II€PUOJABI, CEMEHCTBA, TMOJCEMEICTBA, TPYIIIbI,
noarpynnsl. CMBICH MOPSIAKOBOTO HOMEpPa XMMHYECKOTO 3JIEMEHTa, HOMEpa Nepuojia, HoMepa
rpynnbl. Ocoboe 1MoJo)KeHUE BOJOpPOJA, Teus, JaHTAHOUAOB, akTMHOWUIOB. [lepuomuueckoe
M3MEHEHHE HEKOTOPBIX CBOWMCTB aTOMOB (paJilyCOB aTOMOB M MOHOB, MOTEHI[MAJIa HOHU3ALIUU
CPOJCTBA K 3JIEKTPOHY, AJIEKTPOOTPULIATEIBHOCTH). XapaKTEPUCTUKA XUMUUYECKOT0 3JIEMEHTa U
€ro BaXXHEMIIMX COCAMHEHUH MO TOJOXEHUID €ro B IEPUOJUYECKOW CHCTEME 3JIEMEHTOB
AN .Menneneena.

Tema 4. Xumnueckasi CBf3b

[Ipupona xumuueckoil cBsi3u. Tumbl xumuueckon cBsA3U. OCHOBHbBIE XapaKTEPUCTUKU
XUMHUYECKON CBSI3U (SHEpPrusi, JUIMHA, BAJICHTHBIC YIJbl, KpaTHOCTh). KoBanmeHTHas cBs3b, €€
CBOMCTBa (HACKHIIIAEMOCTh, HAMPABICHHOCTh, MOIAPH3YeMOCTh). OOMEHHBIW H JTOHOPHO-
aKILENITOPHBIM MeXaHU3Mbl 00pa30BaHUS KOBaJIEHTHOW cBsi3u. MoHHas cBs3b. Merayunyeckas
CBsI3b, IPUUMHA €€ efoKanu3auuu. BogopogHas cBs3b.

Tema 5. OcHOBHBbIE NOHATHS XUMHYECKOH TEPMOIMHAMUKH

TermoBoit APPexT XUMHUYECKHX peaknuuid. TepMOXUMHYECKHE pPEaKIUH, 3aIluch
ypaBHEHUU TepMoxuMudeckux peakiuil. Knaccudukanus temnossix 3ddexrtoB. Temnora
oOpaszoBanus. Temora cropanus. [1epBrril 3akoH TepMoanHaMUKH. TeroBoi A exT peakuii
IIPU U30XOPHOM U M300apHOM Mpolieccax. BHyTpeHHs s s3Heprusi, €€ COCTaBIAIONINE. JHTAIBIINA.
CranpaprtHas sHTanbnus. 3akoH l'ecca. CneactBust u3 3akoHa ['ecca (pacuér AH peakuuu mno
TEIIoTaM OO0pa30BaHMS U MO TEIJIOTaM CrOpPaHMs BEIIECTB). DHTPOMHs. DHTPOMUS — Mepa
HEYTNOPAIOYCHHOCTH CHUCTEMBI. ODHTPONHUS M TEPMOJMHAMHUYECKAS BEPOSTHOCTH CHUCTEMBI.
BinustHue arperaTHOro cOCTOSIHUS, TEMIEPATyphl, JaBlieHUs Ha dHTponuto. CraHaapTHas
SHTpOIUA. XHUMHYECKOE CPOJCTBO, Mepa XHUMHUYECKOro cpoxacta. Ilpunmun beptio.
OHTaNbNUUHBIA W SHTPONUIHBIA ¢akTopbl. TepMOAMHAMUYECKUNH TOTEHIUAT CHUCTEMBI.
CBobGoxmnast sueprust ['m66ca. CBoboanas sueprusi ['enmpmronbua. HampaBieHne XUMHYECKUX
nporeccoB. CBsi3b M300apHOTO MOTEHIMANA C APYTMMU TEPMOAMHAMHYECKUMHU BEIUYMHAMU
(9HTaNBNUEN U SHTPONIUEH).



Tema 6. CkopocTh XMMHUYECKHUX peaknuii. XUMH4YECKOe PABHOBECHE

CkopocTh ~ XMMHYECKHX  peakuuil.  YcCIoBHs, HEoOXOoAWMBIE I Hayaia
peakunn.DakTophl, BIUSIOIIME HA CKOPOCTh PEAKUUN: BIUSHUE MPUPOJbI pPearupyrouux
BEILIECTB, KOHIICHTPALH, 3AaKOH JEUCTBYIOIIMX MAaCC; BIMSHUE TeMIIepaTypbl. AKTHUBHBIC
YaCTHUILbl, SHEPIUsl aKTUBALMU; BIMSHHUE KaTalIM3aTOpPa, KaTalU3 TOMOI€HHBIA, FE€TEpPOreHHBIMH,
MOJIOKUTENbHBIM,  OTPULATEIbHBIM, MEXaHU3M TOMOIE€HHOro0 KaTaju3a, OCOOEHHOCTU
KaTaJIUTHUYECKUX MPOIECCOB; BIMSIHHUE M3IYy4YCHUS, (POTOXUMUUECKHE MPOIECChl, UX MEXAHU3M,
LENHbIE peaklUu C HEpa3BETBIEHHBIMU U Pa3BETBIEHHBIMM ILeMsIMHU. Peakiuu oOpaTumble U
HeoOpaTtumMble. PaBHOBecHe cHucTeMBbl Kak JUHaAMHuUecKoe cocTtosiHue. KoHcTtaHTa paBHOBECHS.
@akTOophl, BIMAIOIIME HA PABHOBECHUE CHUCTEMBI: KOHLEHTpaUus BEIIECTB, TEMIIEpaTypa,
naBiieHue. Y cinoBus cMmenieHus papHoecus, npunanun Jle [larense. [IpaBuno Bant I'odda.

Tema 7. PacTBOpbI

Knaccudukanus pacTBOpOB IO arperaTHOMy COCTOSIHHIO BEIIECTB, IO pa3Mepy
pacTBOpEHHBIX YacTull. McTtunHble pacTBOpEI. IIponecc pacTBOpeHMs BElIECTBA B pACTBOPUTETIE
— ¢usuko-xuMuyeckuit nponecc. ['unparanus (conpBaraius). PacTBOpUMOCTh TBEPIBIX BEIIECTB,
JKUJKOCTEH, Ta3oB B BOJe. 3akoH ['‘eHpu. PacTBOpbl HAaChIIIEHHbIE, HEHACHIIIEHHBIE.
Konnenrpanusi pactBopa, ciocodbl €€ BbIpaskeHusi (MaccoBasi J0Jsl pacCTBOPEHHOIO BEIIECTBA,
IPOLEHTHAs] KOHLIEHTpAlMsi, MOJSPHOCTb, MOJISUIBHOCTb, HOPMaJbHOCTb, TUTp). CBolicTBa
pPacTBOPOB  AJIEKTPOJIUTOB. DIEKTPOJIUTHYECKAss JUcCOlUaIus, OoOpaTUMOCTh Mpoliecca.
OcCHOBHbBIE TOJIOKEHHUSI TEOPUU IJIEKTPOJIUTUYECKON AMCCOLUALMH. JIEKTPOIUTHYECKAs
JUccoIManusl KUCIOT, OCHOBaHMM, cosneil. CtyneHuarass auccouuanus. CTeneHb U KOHCTAHTA
quccouuanuu. VoHHble peakuuy, HMOHHbIE ypaBHeHUs. (CMelleHHE MOHHBIX DPAaBHOBECUN B
pacTBOpax H3JIEKTPOJMUTOB. DJIEKTPOJIUTHYECKass Auccouuanuss BoJbl. MoHHOE mNpou3BeneHue
Bobl. Bonmopoausiii noxazarens. [lonstue o0 muaukartopax. ['mpponu3. Tunuusele ciydau
ruaponun3a coneil. ['maponns coyieid ¢ MHOTOBaJIEHTHBIMU MOHaMU. Kucible U1 OCHOBHBIE COJIM.
BnusHue pasznuuHbIX (AKTOPOB HAa THUIAPOIM3 (KOHLEHTpalWs BEIIECTB, TEMIIEpaTypa).
['unposn3 oOpaTUMBIN U HEOOPATHMBIH.

Tema 8. OkHCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeAKIIUH

[Ipouecc okucnenus. Ilponecc BoccraHoBieHusA. OKHCIUTEIbHO-BOCCTAHOBUTENIbHAS
peakiusi — eAUHBIA mpolecc. BakHellne OKUCIWUTETM W BOCCTaHOBUTENTU. OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHAST ~ JBOWCTBEHHOCTb.  [logbop  KOOPPUIMEHTOB B  OKUCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMIX METOAOM D3JIEKTPOHHOro OajlaHCca M METOJOM COCTaBJICHUS
3IEKTPOHHO-UOHHBIX YPaBHEHUHN (METO] MOTypEeaKIuii).

4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aHATHI U J1a00PaTOPHBIX padoT

No paznena | HammeHoBaHue ceMHHApOB, Tpynoemkocts Onenounbie |PopMupyembie
/o U TEMBI HPAaKTHYECKHUX U 1a00PaTOPHEIX paboT (4ac.) cpecTBa | KOMICTCHIIH
JAUCHUIUINHBI Bcero W3 Hux (MHAMKATOPDL)
(Momys) 4acoB | IIpaKTHYecKas
TIOATOTOBKA
2 3 4 5 6 7
1 | Temal ATOMHO-MOJIEKYJISIPHOE YUCHHE, 4 2 Jlabopar | OIIK-1
OIpe/ICTICHUE SKBUBAJICHTA OpHast N/IKork1 3
MeTajuia pabora
2 | Tema 2 Crtpoenue aToMa 2 - Pedepar | OIIK-1
WBHAs WIKork1 3
pabota
3 | Tema3 [Tepnonnueckuii 3aKoH 2 - Pedepar | OIIK-1
UBHAs N IKork1.3
pabora
4 | Tema 4 XuMHU4YeCKas CBS3b 2 - Pedepar | OIIK-1
NJIKorxk1 3
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UBHAs
paborta
5 | Tema$ OCHOBBI XMMUYECKOI 2 Jlabopato | OIIK-1
TEPMOTUHAMHUKH. pHas N/IKork1 3
Omnpenenenue SHTAIBINN pabota
peaKuu HENTpAIU3auu
CUJIBHOTO OCHOBAHUS CHIIBHOM
KHCJIOTOU
6 | Tema 6 CKOPOCTh XUMHYECKHX 4 JlaGoparto | 11IK-2
peaxuuii. XuMHUYeCKoe pHast MKk 1
paBHOBecHe. 3aBUCIMOCTh pabota
CKOPOCTH PEaKIUU OT
KOHIICHTpAIUH.
DIEKTPOTUTHYECKAS
JIMCCOLIAITHSI.
7 | Tema7 PactBoprbl. loHHBIE peakIuy. 4 Jlabopar | OIIK-1
T'unponus coeit OpHast N/1Korik1 3
pabora
8 | Tema 8 OKHCTUTENBEHO- 2 Jla6oparo | OIIK-1
BOCCTAHOBUTEIIbHBIE PEAKIIUH. pHas NKonk1 3
pabota
4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHe
CTYJA€HTaAMH B PaMKax caMocTosATebHOi padoTsl (CPC)
/i Tema 3ananue dopmupyemas NAK
KOMITCTSHITHS
1| Temal ArtomHO-MonekyisipHoe | OINK-1 N Konx1.3
y4eHHUe
2 | Tema 3 Cas3b cTpoeHus atoma u | OINK-1 NKonk1.3
MOJIO’KEHUS DJIEMEHTA B
NIEPUOINYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
AN .Menpneneesa
3| Tema 4 CocraBiieHHE CXEM OIIK-1 N Korki1.3
o0Opa3oBaHUs U pa3pblBa
XUMHUYECKHX CBS3EH
pa3HOTO THIA
4| Tema 5 Pemenne 3ama4g Ha OIIK-1 NJIKonk1.3
3aJIaHHYO0 TEMY,
COCTaBJICHHE KOHCIIEKTA
5| Tema 6 Pacuét ckopoctu OIlK-1 N Kok 3
pEaKIuu Mo JaHHBIM
IKCIIEPUMEHTA
6 | Tema 7 CocTaBiieHHE HOHHBIX OIIK-1 WKomnki1.3
ypaBHeHUU. Pacuér
KOHIICHTpAIlUU
pacTBOpOB.
7 | Tema 8 Cocrasnenne ypaBaenuii | OINK-1 N Kok 3
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIBHBIX
pEAKLIHA.
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4.4. MeToauyeckue YKa3aHUsl 10 OPraHuU3alUd CAMOCTOAATEJHLHON PadoThl
CTY/IEHTOB
Meroanueckue ykazaHUsi MO OpPraHU3AIMH CaMOCTOATENbHON pPabOThI, C MOAPOOHBIM
ONHMCaHUEM KaXKJ0ro 3aJlaHus, NpejacTaBieHHoro B Tabmuue 4.3.2, pasmenieHsl B OMOC mo
mucrmuinae «O6mras xumus». Kox mocryna: 7xzdep.

V. YUEBHO-METOJUYECKOE 1 HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIST)

a) mepeYeHb JUTEPATYPHI
OcHoBHas:

1. I'muaka H.JI. O6mas xumust: yae6Hoe mocodue / H.JI. I'muaka. — M3a. crep. — M.:
KnoPyc, 2012. — 746 c. 8§ 33 +

2. I'muaka, Hukonait JleorunoBud. O0mas xumMus [DIEKTpOHHBIN pecypc] : y4el. Jyis
OakanaBpoB, yueb. mocodue asns cTya. HexuM. crnell. By3os / H. JI. I'munka. - 18-e uzn., nepepad.
U JIOT. - DIEKTPOH. TeKCToBbIe AaH. - M. : FOpaiit ; [b. m.] : U/ FOpaiit, 2012. - (bakanasp). -
OBC "HOpaiit". - Heorpanuu. noctymn. - ISBN 978-5-9916-1148-0. - ISBN 978-5-9692-1112-4 +

3. Koposun H.B. O6mas xumus. Yue6. s BY3os, yueonuk / H.B. Koposun. — M.:
Bricmk., 2009. — 557 ¢. 183k3. +

4. I'maaka H.JIL. 3agaun u ynpaxkaenus no oomeit xumun. [locodue. / H.JL. I'muaka. — M.
Brricmk., 2005. — 240 c¢. 59+

5. Cagponos A.1O., Cranpmakosa B.A., [lumosa JI.M., Imutpudaenko M.1O., Mynkyesa
M.T. Heopranunueckas xumusa. Yactp 1. MeToauueckue ykazaHus K J1aOOpaTOPHBIM pabOTaM.
WpkyTtck: U3n-Bo UpkyTckoro rocyaapcTBeHHoro ynusepcurera, 2009. — 44 c. +

6. Jumoa JLM., Xynsxkoa P.B. OOmas xumus. Meronudyeckue yKa3aHus K
nabopatopubiM pabotam. Upkyrck: U3a-Bo UpkyTckoro rocynapcTBeHHOro ynusepeurera, 2006.
—28c.

0) 0a3bl TaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI

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

2. OcHoBbl xumuu. HuTepHer-yueObHuk. (A. B. Manyitno, B. U. Poanonos)
www.hemi.nsu.ru

3. www.alleng.ru/edu/chem9.htm — 6a3a uHTEpHET-y4eOHUKOB 10 O0IIEH XUMUN

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

5. chemistry-chemists.com/Uchebniki.html — yueOauk# 1o xumuu.

VI. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
MOoAaYyJIsl)

6.1. YueOHo-1200paTOpHOE 000pyIOBaAHKE:

JleknMoHHBIE 3aHATHS TMPOXOMAT B ayauTopur Ha 60 TOCAaJOYHBIX MECT C
MYJIbTUMEAUMHBIM 000pYyI0BAaHUEM U YUeOHOU MeOeIbIo.

[TpakTudeckue 3aHATHS, TPEOYIONIUE WCIIONB30BAHMS TICPCOHAIBHBIX KOMIIBIOTEPOB
MPOXOJAT B KOMIIBIOTEPHOM KJlacce Ha 14 mocajiouHbIX MeCT.

JlaGopaTopHble 3aHATHS TPOXOAAT B JIA0OPATOPUM  XUMHYECKOTO TMPAKTUKyMa
XUMHYecKoro  (akynbTera, O0OOpYyJAOBaHHON BCEM HEOOXOAMMBIM Ui  IMPOBEICHUS
1ab0paTOPHBIX padoT.

6.2. [IporpaMmmHoOe o0ecnieyeHue:
HE MPEeTyCMOTPEHO
6.3. Texnnuyeckue M 3JIeKTPOHHbIE CPeICTBA:

VYu4eOHblil MaTepualn MojgaeTcs ¢ MCIOJIb30BAaHUEM COBPEMEHHBIX CPE/ICTB BU3YAIM3alUU C
MPUMEHEHUEM MYJIbTUMEUIHOTO 000PYAOBaHUSL.

[TepcoHanbHBIE KOMITBIOTEPBI JIJISi BBITIOJHEHHUS MPAKTHYCCKHX W CAMOCTOSTEIBHBIX
pabor.
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[To kaxx70i TeMe MUCIMILIMHBI TOATOTOBJICHBI IPE3CHTAIIUH, PA3MEILCHHBIE B OTKPHITOM
noctyre B DUOC.

VII. OBPA30OBATEJ/IBHBIE TEXHOJIOT' TN

[IpenogaBanue  OUCHMIUIMHBI  BEACTCS C  NPUMEHEHHWEM  CJCAYIOIHUX  BHUIOB
00pa3oBaTeNbHbIX TEXHOJIOTHA:

NudopmanuonHbie TEXHOJOTHH: WCIOIH30BAHUE JIICKTPOHHBIX 00pa30BATEIIBHBIX
PECYpPCOB TMpHU TOATOTOBKE K 3aHITHUSIM, 3aHITHS COMPOBOXKIAIOTCA MYJIbTUMEIUIHBIMU
MPE3EHTALUSIMH, IPOCMOTPOM POJIUKOB 10 MPOXOIUMBIM TEMaM.

IIpoexkTHasi TEXHOJOTWsl: OpPraHU3allds CaMOCTOSITENILHON pabOThl CTYJIEHTOB, KOI/a
0o0ydeHHe MPOUCXOJAUT B IPOLECCE EATEIbHOCTH, HAIPABJIEHHON Ha pa3pelleHre MpoOIeMbl,
BO3HUKILIEH B XO/I€ U3YUYCHHS TEMbI

IIpoGiemMHOe o00y4eHHMe: CTUMYJIMPOBAHHE CTYJIEHTOB K  CaMOCTOSITEIIbBHOMY
NPUOOPETEHUIO 3HAHUN, HEOOXOIUMBIX JJIsi PEIIeHUsT KOHKPETHOW MPOOJIEMBI, €ro 3JIEeMEHTHI
WCIIOJIB3YIOTCS B XO/I€ 3aHATHH.

KoHnTekcTHOE 00yueHne: MOTHUBALINS CTYICHTOB K YCBOSCHUIO 3HAHUN ITyTEM BBISBICHHUS
CBsI3CH MEXKIY KOHKPETHBIM 3HAHUEM M €T0 IPUMCHCHHEM;

OOyyeHHe Ha OCHOBEe ONBITA: aKTUBU3AIMS MMO3HABATEIBHON NEATEIHLHOCTH CTYICHTA
MPOBOJUTCS 33 CUET aCCOIMAIIUN U COOCTBEHHOTO OTIBITA.

OOyyeHHe KPUTHYECKOMY MBIILIEHHIO: TOCTPOCHUE 3aHATUSA IO OMNPEICICHHOMY
QITOPUTMY — TIOCJICIOBATEIIBHO, B COOTBETCTBHHM C TpeMmsi ()a3aMH: BBI3OB, OCMBICICHUE U
pednexcus. Llens ganHoi 00pa3oBaTeNbHON TEXHOIOTUU — PA3BUTHE MBICIUTEIHHBIX HABBIKOB
00y4aromuxcs, HEOOXOAUMBIX HE TOJIBKO IPU U3yUYE€HUHU Y4EOHBIX MPEAMETOB, HO U B OOBIYHOMN
KU3HU, U B Mpo(eccHoHANbHON NeATeNbHOCTH (yMEHHE MPUHUMATh B3BEIICHHBIC PEIICHHUS,
paboTaTh ¢ nH(DOpMALIHEH U JIp.).

CraHumoHHOe oOO0y4eHHMe: OpraHM3alus LEJCHANPaBICHHONM MW IUIAHOMEPHOM
CaMOCTOSITEJIbHOM palOThl CTYJEHTOB Ha 3aHATUM B MUHHU-TPYINIAX B LEIIX OoJee
3¢ (HeKTUBHOrO YCBOGHMSI MPOXOAMMOIO MaTepuaja, KOorja Kaxaas rpymnna BeIOMpaeT CBOIO
00pa3oBaTeNbHYIO TPAEKTOPHIO, M CTYJCHTHI CAMH OIICHUBAIOT CBOIO PadoTy.

[Tpu u3yyeHUH TUCIUILIUHBI IPETYCMOTPEHBI:

1) nexuu ¢ MpUMEHEHHEM 00BSICHUTEIIBHO—MIUTFOCTPATUBHBIX TEXHOJIOTHIA,

2) nabopatopHblie pabOThI (BBIMOIHIIOTCS HHIUBUTYAIBHO);

3) peuienue 3aaay;

4) camocTosiTenpHas paboTa CTYJIEHTOB, BKIIOYAIOIIas MOATOTOBKY K 3aHATUSAM B hopme
U3YYCHHUS TEOPCTHUYECKOTO MaTepuaja JICKIUU, MOJITOTOBKY K BBIMOJIHCHHIO J1a00paTOPHBIX
paboT, K TeKylIeMy KOHTPOJIIO YCIIEeBaEMOCTH;

5) KOHCYJbTUPOBAaHUE CTYACHTOB IO H3Y4YaeMbIM TEOPETUYECKHUM U MPAKTUYECKUM
BOIPOCAM.

HaumeHoBaHHe TeM 3aHATHI ¢ HCNOJIB30BAHNEM AKTHBHBIX opM 00yueHHsI:

®opma / MeTos!
No Tema 3anATHA Bupn 3ansaTus UHTEPAKTUBHOTO Komn-Bo yacos
00yUIeHHS
ATOMHO- WudopmannoHHbie
Jlexnus/mabopaTop bopman
MOJIEKYJIAPHOE TEXHOJIOTHH/TIPOOIIEMHOE 4/2
1 Has paboTa
yueHHE o0OyueHue
Crpoenue atoma Jlexuust/ NudopmaloHHbie
2 CaMOCTOATEIbHAS TEXHOJIOTHH/ 4/2
pabota KOHTEKCTHOE O0YUYCHHE
[Tepuoanueckuit Wudopmannonnsie
3 PHO Jlexmus (bopman 2
3aKOH TEXHOJIOTHU
4 | Xumuueckas Jlexuus/ WndopmanmonHsie 4/2
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CB3b caMoCTOSATEIbHAS TEXHOJIOTHH/
pabora KOHTEKCTHOE 00VICHHE
HOBBI Jlexuus/
Ocro . ! Wudopmarmonsbie
XUMHUYECKOU IIPAKTHYCCKaA TeXHOIOIHH/
5 abora/ 6/2/2
TEPMOANHAMUKH. na6rc)) ATOPHAS KOHTEKCTHOE 00y4eHHe/
PATOP mpo0OiieMHoe 00ydeHue
pabota
Cropocth Jetamas/ HNuadopmanoHHbIe
XHMITCCIHX fipaxTireckas TG)?HOJ‘II;FI/II/I/
6 €aKIni. abora/ 6/4/4
g{ 1t na6rc)) ATODHAS KOHTEKCTHOE 00y4eHue/
MMHHCCKOC p6 p nmpobJieMHOe 00yUeHue
paBHOBECHE. paoorta
PacTBopst. - iil;iiﬂci(aﬂ Wudopmarmonsbie
7 ¥ padoral TeXHOJIOr A/ 6/4/4
na6rc)) ATODHAS KOHTEKCTHOE 00y4eHue/
PATOP mpo0OiieMHoe 00ydeHue
pabota
OKHCIUTEILHO- Jexuns/ HHgopMaLmoHHbIe
BOCCTaHOBUTEJILH HPaKTHICCKad TEXHONOTHH/
8 abora/ 4/4/2
bIC pCaKnuu. na6rc)) ATODHAS KOHTEKCTHOE 00y4eHue/
PATOP npobaeMHoe 00ydeHne
pabota
Hroro yacos 68

VIILOOEHOYHBIE MATEPHAJIBI JUIA TEKYIIEI'O KOHTPOJIA U
MHNPOMEXKYTOUYHOU ATTECTALIUN

8.1 Ouenounnie matepuaabl (OM):

OueHqubze mamepuaiibl 07151 6XOOH020 KOHmMpOoJisi — HE IPCAYCMOTPCHEI.

0L]€H0’{Hbl€ mamepuailbl mexKyuieco KOHmpOJis

Tema nim paszaen
JUCIHUILINHBI

Tloka3arennb

Kpurepuit onenuBanus

dopmupyemble
KOMIIETCHIINH
Y UHJIUKATOPbI

ATOMHO-MOJIEKYJISIpHOE | 3HAET OCHOBHBIE Bnaneer matepuanom | OIIK-1
yueHHe HOHSITHUSL ¥ OTIPEJICTICHHS. | TAHHOTO pa3zea. N/IKork1.3
3HaeT OTBETHI HA
KOHTPOJIbHBIC
BOTIPOCHI.
Ctpoenue atoma 3HaeT COBpeMEHHbIE Bnaneer wmarepuanom | OIIK-1
NPEJICTABIICHHUS O JaHHOTO pa3Jierna. N/IKormk1.3
CTPOCHUU aTOMa. 3HaeT OTBETHI HA
KOHTPOJIbHBIC
BOTIPOCHI.
[lepuonnuecknii 3aK0H 3HaeT COBPEMEHHYIO Bnaneer wmarepuanom | OIIK-1
(bOpMYITHPOBKY JAHHOTO pasjera. N/IKornk1.3
[Tepuoanueckoro 3HaeT OTBETHI HA
3aKOHa, CBSI3b CTPOCHUSI | KOHTPOJIbHBIC
aToMma ¢ MOJIOKECHHEM BOIIPOCHI.
snemenTa B 11C.
XHUMHUYECKAS CBI3b 3HaeT OCHOBHBIE THIIEI Brnageer wmarepuanom | OIIK-1
XHUMUYECKHX CBSI3CH, JAHHOTO pa3jera. NIKormk1.3
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Tema nim paszaen
JUCIHUILINHBI

Tloka3arennb

Kpurepuii onenuBanus

dopmupyemble
KOMIIETCHIINH
Y MHJIUKATOPbI

crocoObl 00pa3oBaHus U | 3HAET  OTBETHl  HA
paspbiBa. KOHTPOJIbHBIE
BOIPOCHIL.
OCHOBBI XUMHUYECKOU 3HAeTCOBPEMEHHBIE Bnaneer wmarepuanom | OIIK-1
TEPMOJIUHAMHUKHU. MpeiCTaBICHHs 00 JAHHOTO pa3jena. W/1Kork1 3
SHEpPreTUKE MPOTeKaHus | 3HaeT  OTBETHl  Ha
XUMHYECKHUX KOHTPOJIbHBIE
IIpEBpaLICHUH, BOIIPOCHI.
OCHOBHBIE MTOHSITHS Boinmonxun
XUMHYECKON CaMOCTOSITENIbHYO
TEPMOIUHAMUKHU paboTy C OLEHKON He
HUKE
«YZOBIETBOPUTEIHHO
CKOpOCTh XUMHUYECKUX 3HaeT ocHOBHBIE MOHATUSA: | Bmageer wmarepuanom | OIIK-1
peakiuii. XUMHYECKOE CKOPOCTb XUMHYECKON JAHHOT'O pa3jera. NKorx1.3
paBHOBECHE. pCaKInu, KOHCTaHTa 3HaeT  OTBETHl  Ha
CKOpPOCTH, BIIMAHUEC HaA KOHTpOJIbHLIe
CKOPOCTb Pa3iIUYHbIX BOTIPOCEL
(hakTOpOB: KOHIICHTPAIINH,
TEMIIEPATyPBI, CTIOCOOBI
CMCUICHHUA XUMHUYCCKOI'O
paBHOBECHSL.
PacTtBopsI. 3HaeT OCHOBHbIE Brnaneer wmarepuanom | OINK-1
CII0COOBI BHIPAXKCHUSI JaHHOTO pa3Jierna. N/IKormk1.3
KOHIIEHTpaLUU 3HaeT  OTBETHl  Ha
pacTBOpPOB, MMOHATHE KOHTPOJIbHBIE
ANEKTPOJIUTUUECKAS BOIPOCHI.
JMCCOTIAAITHS,
BBIPKEHUE TS
MIPOU3BEACHUS
pactBopumoctu, pH
OKuCIUTENBHO- 3HaeT OCHOBHBIE Bnaneer wmarepuanom | OIIK-1
BOCCTaHOBUTEJIbHbBIE MOHSITHSL: OKUCIHUTEb, JAHHOTO pa3jena. N/IKork1.3
peaKIuu. BOCCTAHOBHTEIIb, 3HaeT OTBETHI HA

CTEIIEHb OKUCJIEHUS.
VYMeeT cocTaBiIATh

ypaBHeHus OB peakuuii.

KOHTPOJIbHBIE
BOIIPOCHI. BBINTOJIHMI
CaMOCTOSITEJIbHY IO
paboTy ¢ OLIEHKO He
HUKE
«YZOBJIETBOPUTEIHLHOY.

Jlist mpoBeeHus TEKyIIero KoHTpouist ycneBaeMocTd OC BKIIIOYAIOT YCTHBIM OMPOC 10
TeMaM IPH BHIOJHEHUH J1a00paTOPHBIX paboT, MPOBEPKY OTUETOB MO J1a0OpaTOPHBIM padoTaMm,

IPOBEICHUE KOHTPOJIBHBIX/CAMOCTOSTEIBHBIX PAOOT.
[Tpumeps! 3a1aHUN CAMOCTOSITENLHON PabOTHI:

buser Ne 1.

1. JlaliTe XapakTEpUCTUKY 3JEMEHTA IO IOJOKEHHUIO €r0 B NEPUOJUYECKON CHCTEME
AJIEMEHTOB: MOPSAIKOBBIM HOMEp, HOMEp NepHuoja, Tpymnibl (OACHUTh C TOYKU 3PEHUSl TEOPUU
CTPOEHHUSI aToMa), B KaKOW MOATPYIIE HAXOJIUTCS; YKaXHUTE BBICIIYIO M HU3LIYIO CTENEeHU
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OKHCIIeHHs, (OpMyYITy BBICIIEIO OKCHAA U THAPOKCHUIA, UX XapaKTep; COCTABbTE JIEKTPOHHYIO
dbopMyIy TaHHOTO 3JIEMEHTA.

2. Hammmmre ypaBHEHHME JJIEKTPOJIMTUYECKOM IHUCCOLMALIMM CEPHOM  KUCIOTHI,
rupokcuaa 6apus, pocdara xanms.

3. CocTaBbTe ypaBHEHHE peaKIUM MEXAy pacTBopaMu Xjopujaa xene3a (+3) u
TUIPOKCHU/IA HATPUsL B MOJIEKYJISIPHOM M MOHHOM (hopmax.

buner Ne 2.

1. CocraBpTe ypaBHEHHE peakIUU TUApoJM3a coyiei: kapOboHata Hatpus NaxCOs |,
cynbdara ammonus (NH4)2SOs.

2. [lonGepurte k0rhHULMEHTH B yPaBHEHUAX PEAKIIMA:

KMnO4 + H2SO4 + K2SO3 — MnSO4 + KoSOs + HO

K>CrO4 + KOH + KI — I + K3CrOs; + H.O

Texywuii KOHMpPoOL 8 8Ude NPogepKy omyema 1o 1adOPATOPHOU MIIM CaMOCTOSITEIILHON
paboTe mpenonaraeT ClIeayoNie BApHaHThl OLICHUBAHHMS

OrneHKa BBIMOTHEHUS TPAKTUYECKHUX (CAMOCTOSTENIbHBIX) paboT.

Otmetka "omauuno” CTaBUTCS, €CIIU CTYIEHT:

1) mpaBUIIbHO OIpeNeII LENb 3a/1aHus;

2) BeMOMHWI paboTy B TMOJHOM oOOBEME C  COONIIOJCHHEM HEoO0XOIUMOU
MOCIIeI0BATEIbHOCTH;

3) Hay4HO, TPaMOTHO, JIOTHYHO OIKCaJ Pe3yJbTaThl W CPOPMYIUPOBAT BHIBOIBL. B
MPEJICTABJICHHOM OTYeTe MPABWIBHO U aKKypPaTHO BBIMIOJHWI BCE 3alMCH, TaOIHIIbI, PUCYHKH,
rpaduKy, BEIYUCICHUS, COCTABWII YPABHCHHS BCEX XUMUYCCKUX PEAKIIUH U CJIEIIall BHIBO/IBI,

4) mposBIISET OPraHU3ALMOHHO-TPYIOBbIE YMEHUS;

OtmeTKa "xopowio"” cTaBUTCS, €CIM CTYACHT BBIIIOJHWI TPEOOBaHUs K OLIEHKE "OTJINYHO",
HO:

1) O6bUTO MOTTYIIEHO ABA-TPU HEIOUETa,

2) WK B OMUCAHUH PE3YJITATOB JIOMYCTUII HETOUHOCTH, BBIBOJIBI CJIEIall HETIOIHbIE.

OtmMmetka "yoosnemeopumenbHo" CTaBUTCS, €CIU CTYICHT:

1) mpaBUIBHO Ompenenui 1eNib 3aJaHus; padoTy BBHINOIHSIET MPAaBUILHO HE MEHEE ueM
HATIOJIOBUHY, OJTHAKO 00bEM BBIMTOJITHCHHON YaCTH TAKOB, YTO TO3BOJISIET MOJYYHUTh MPABUIHHBIC
pe3yNbTaThl U BBIBOJIBI [0 OCHOBHBIM, IPUHIUITHAIBHO BAXKHBIM 3a71auaM padoThl;

2) unu noadop MaTepuagoB, METOIOB IIPOBEII C TOMOIIBIO MPETIOaBATEIs;

3) wiu OBLIM TOMYLIEHBI OIIUOKU B (POPMYIMPOBAHUN BHIBOJIOB;

3) wim B oTdere ObUIM JOMYIIEHBI B OOIIEH CIIOKHOCTH HEe OoJiee NBYX OMMUOOK (B
3aMucsaX €IUHUIL, W3MEpPEHUsX, B BBIYUCICHUAX, Ipadukax, Tabnuiax, cxemax, W T.1.) HE
MPUHIAIAATBHOTO I JAaHHOW pabOTHI XapakTepa, He MOBIUSABIINX HA PE3yIbTAT BEITIOTHEHHUS;

4) pomyckaer rpyOyro omwuOKy B OOBSCHEHHH, B OQOpMICHHH PAOOTHI, KOTOpPAs
UCTIPABIIAETCS 110 TPEOOBAHMIO MTPETIOIaBATEIs.

OtMeTKa "HeyA0BIETBOPUTENBHO" CTaBUTCS, €CIIU CTYIEHT:

1) He ompenenws CaMOCTOSTENBHO IEIb 33JaHMS; BBITOJHWI paboTy HE IOJHOCTHIO,
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TO3BOJISET CAENATh MPAaBUILHBIX BHIBOJIOB;

2) Wi U3MEPEHUsl, BBIYUCIICHUS, HAOIOICHUS TIPOU3BOIMIUCEH HETPABUIIHHO;

3) unu B Xoae paboThl U B OTYeTe OOHAPYKWIHCh B COBOKYIMHOCTH BCE HEIOCTATKH,
OTMEUEHHBIC B TPEOOBAHMSIX K OIICHKE "yIOBICTBOPUTEIIHHO"

4) nomyckaet nBe (M Oonee) rpyObie OMMOKU B OOBSICHEHUU, B OhOpMIIEHUU pabOTHI,
KOTOpBIE HE MOKET UCTIPABUTh JaKe 0 TPEOOBAHHIO MPETIOIaBATEIIS.

OueHoYyHbIE MAaTEPHAIBI /ISl IPOMEKYTOUHOI aTTecTalMu B (popMe JK3aMeHa

[TpruMepHBIii IepedeHb BONPOCOB U 3aJJaHUN K SK3aMEHY:
1. Xumunueckuii anemeHT. OTHOCUTEIbHAS aTOMHas Macca. Aitotponust. [IpocTteie n
CJIO’KHBIE BEILIECTBA.
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2. OTHOcUTEeNbHAsA MOJIEKYIsipHas Mmacca. Mok, MossipHas Macca. Yucno ABorapo.

3. X¥UMHU4YECKUM IKBUBAJICHT BEIECTBA. Pacy€T XMMHUUECKOT0 9KBUBAJICHTA ITPOCTOTO
BEILECTBA, KMCIIOT, OCHOBAHUM, COJIeH. 3aKOH SKBUBAJIECHTOB.

4. BanentHocTh. CTENEHb OKUCICHUS 3JIEMEHTA.

5. 3aKOH COXpaHEHUs1 MacChl BELECTB.

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

7. 3aKoH MPOCTHIX 00BEMHBIX OTHOIIEHUH [ et JIroccaka.

8. 3akon ABoraapo. Ciencteus u3 3akoHa ABoraapo. MossipHbI 00bEM Ta3a.

9. YpaBuenue MenneneeBa-Kianelipona, ero UCojib30BaHUE MPU pacyETax.
YHuBepcaiibHas ra30Bast IOCTOAHHAsA, €€ PU3NUECKUI CMBICIL.

10. OTHOCHUTENbHAS IIOTHOCTD Ta30B. OnpeaeneHne MOISIPHOM Macchl ra3000pa3HbIX U
JIETY4YHX BELIECTB 110 OTHOCUTEIbHON IIJIOTHOCTHU I'a30B.

11. Mertoapl onpeaeneHus: MOJISPHBIX Macc Ta3000pa3HbIX U JIETYYUX BEIIECTB.

12. OTKpbITHS, T0KA3BIBAIOIINE CIOKHOCTh CTPOEHUS aTOMa (OTKPBITHE KaTOJHBIX JIyUeH,
PEHTTEHOBCKUX JIy4eH, SIBICHUS PaIMOAKTUBHOCTH).

13. IlepBoeie moaenu atoma (Moaenb Jx. [Ix. Tomcona, mogens Pezepdopna),
HECOCTOSITEJIbHOCTh 3TUX NpeacTaBiIeHui. Monens aTtoma Bogopoja o bopy.

14. CoBpeMeHHbIE NTPEACTaBIEHUS O CTPOEHUH atoma. /[BoiicTBeHHas mpupoaa
anexkTpoHa. YpasHenue ne bpoitns. [Ipunnun neonpenenéunoctu I eiizendepra.

15. lonsitue 06 ypaBuenun LLpénunrepa. CMbICT BOTHOBOW (QYHKIIHU .

16. KBaHTOBBIC UKCIIa 3JIEKTPOHA.

17. AToMHBIC OpOUTAIIN. DICKTPOHHOE 00J1aK0, MTPeICTaBIeHHE O popme s-, p-, d-
AIEKTPOHHBIX 00JIAKOB.

18. Muoroanextponnsie aTombl. [Ipuniun 3anpera [laymu. [IpaBuno I'ynaa.

19. IlpuHuun cocTaBaeHUs SJIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB.

20. [Nepuoanueckuii 3akon [[.1. MenzeneeBa B cBETE TECOPUU CTPOCHHS aTOMA.

21. CtpykTypa nepuoau4eCKO CUCTEMBI 3JIEMEHTOB: [IEPUO/IbI, CEMENCTBA, TPYIIIIbI,
noArpynnsl. CMbICT TOPSAAKOBOTO HOMEPAa XMMHUUYECKOT0 3JIEMEHTa, HOMepa IIeproia, Homepa
rpynnbl. Oco6oe mosiokeHne BOA0POa, Tellvs, JJAHTAHOUIOB M aKTHHOUIOB B MEPHOIUYECKON
CHUCTEME IJIEMEHTOB.

22. XapaKTepucTUKa XUMHUECKOT0 3JIEMEHTA U €r0 BAXKHEUIIUX COCTUHEHHI 110
MIOJIO’KEHUIO €r0 B IEPUOANYECKON CUCTEME DJIEMEHTOB.

23. IIpupona xumudeckoi cBsa3u. Tumbl Xumuueckoil cBsa3u. OCHOBHBIE XapaKTEPUCTUKU
XUMHUYECKON CBSA3U (HEPrus, JJIMHA, BaJICHTHBIC YIJIbl, KPATHOCTH).

24. KoBaJieHTHas CBSI3b, €€ CBOMCTBA (HACKHIIIAEMOCTbh, HAIPABJICHHOCTD,
noJsipru3yeMocTs). OOMEHHBIH 1 JOHOPHO-AKIIETITOPHBIA MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBS3H.

25. Nonnas cBs3b. MeTtamueckas CBs3b, MpUUrHA €€ Aesiokanu3aiuu. Bogopoanas
CBSI3b.

26. TerutoBoi 3P PEeKT XUMHUECKUX peakuuil. TepMOXUMHUECKUE PEaKIIH, 3aIUCh
YPaBHEHUN TEPMOXUMHUYECKUX PEAKLIUI.

27. Knaccudukarus TermioBsix 3 dexron. Termnora o0pa3oBaHus, TETUIOTA CTOPAHUSI.

28. IlepBblii 3ak0H TepMOAUHAMUKH. TemnoBoit 3hdexT peakunit mpu U30XOPHOM U
n300apHOM Mporeccax. BHyTpeHHss sHeprus, e€ cocraisitomue. CTaHaapTHAS YHTAIBIINS.

29. 3akoH I'ecca, cnenctBus u3 3akoHa ['ecca (pacuér AH peakuwii mo rermnoram
00pa30BaHMs U 110 TEIJIOTaM CIOPaHMsI BEILIECTB).

30. DuTponus. BiusHue arperaTHOro COCTOSIHUS, TEMIIEPATYyPhl, JABICHUS HA SHTPOIIHUIO.
CranpapTtHast JHTPONHUSIL.

31. XuMuueckoe cpoJICTBO, ME€pa XUMHUECKOTO CPOACTBA. DHTAJIBIIUUHBIN U
SHTPONUIHBIN (akTophl. TepMogMHAMUYECKHI TOTEHIINAT CUCTEMBI.

32. CBoboanast sueprusi [ m66ca. Cobonnas sueprus ['ensmronsiia. Hanpasnenue
XUMHUYECKHX TporieccoB. CBsi3b N300apHOro MOTEHIMAJIA C SHTAIBIIMENW U SHTPOIHEH.
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33. CKOpOCTh XUMHUYECKUX pEaKil. Y CJI0BHsI, HEOOXOIMMBIE ISl HaYalla PeaKIii.
BiustHue npupoapl pearupyronmx BEMecTB, KOHIIEHTPALMH, TEMIIEPATyPbl. 3aKOH
JNEHCTBYIOIINX Macc.

34. BnusHMe KaTaIM3aTOPOB HAa CKOPOCTh peakiuu. Kataaus monoXuTeabHbIH,
OTpUIATENbHBIN, TOMOT€HHBIH, TeTepOreHHbI. MeXaHn3M rOMOT€HHOTO KaTaiu3a.
Oco0eHHOCTH KaTaTUTUYECKUX MPOLIECCOB.

35. BnusiHue U3ydeHus: Ha CKOPOCTh XMMHUECKHUX peakiuii. POTOXUMUYECKUE
MPOILIECCHl, UX MeXaHu3M. LlenHbie peakinu ¢ Hepa3BETBIEHHBIMU U Pa3BETBIEHHBIMU LETISIMH.

36. Peakiuu o6patumelie u HeoOpaTuMble. PaBHOBecHE CUCTEMBI KaK THHAMUYECKOE
coctosiaue. Koncranra paBHoBecHs.

37. BnusiHMe KOHIEHTpPALUU, TEMIIEPATyPhl, 1aBICHUS HA PABHOBECUE CUCTEMBI.
[punanun Jle Ilarense. [IpaBuno Bauat [Nodda.

38. Knaccuduxariust pacTBOpOB MO arperaTHOMY COCTOSIHUIO BEILECTB, 110 pa3Mepy
PacTBOPEHHBIX BEIIECTB.

39. Ilpouecc pactBopenus. ['uaparanus (conbBaranus). PactBopumocts TBEPIBIX
BEILIECTB, KUIKOCTEH, ra30B B BoJj€. 3aKoH [ eHpwu.

40. PacTBOpHI HachIIIEHHbIE, HEHACHIIICHHBIE. KOHILIEHTpalus pacTBopa, CrocoObl eé
BBIPKCHHUS.

41. MaccoBas 707151 pacTBOPEHHOTO BeliecTBa. [IporieHTHast KOHIIEHTpaLKs pacTBopa.

42. Monb. Monsipaasi KoHIeHTpaIus. MoJisiiibHast KOHIICHTPALIUS.

43. DnekTponuTHdeckas aucconuanus. OoparuMocts nporecca. OCHOBHBIC MTOJIOKEHUS
TEOPHH IEKTPOJMTHUECCKON TUCCOIUAIUU.

44. DReKTpOoNUTUYECKas AUCCOIUAIIHS KUCIOT, OCHOBaHMA, coneil. CTyneHvaras
JTUCCOITHAITHSI.

45. MloHHble peaklnu, HOHHBIE ypaBHEeHU. CMeleHre MOHHBIX PABHOBECHUI B pacTBOpax
AJIEKTPOJIUTOB.

46. DaeKTpoIuTUYECKas AUCCcOoUaIys Boibl. IOHHOE IPpOU3BEIEHUE BOJIBI.
Bopopoansiii nokaszarens. [Torsarue 06 nHaMKaTOpax.

47. I'maponus. TunudHble ciiydau THIpoau3a cojeil. Kucnbie 1 0CHOBHBIE COJIH.
BiustHue KoHIIEHTpAIMK pacTBOpa, TEMIEPATYPhl HA TUAPOIN3. [ Iposn3 oOpaTUMBIi 1
HEOOpaTUMBIH.

48. IIpouecc okucnenus. [Iporecc BocctaHOBICHUS. BaxxHenme oKucInTenu u
BOCCTaHOBUTEJIH.

49. TTox6op K03 PUIHEHTOB B OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKITHSIX.

HpuMep IK3AMEHAUUOHHO20 614.716]7’161
3K3AMEHAIIMOHHBIN BUJIET Ne 1
Jducnmumauna  b1.0.13 «O6mas xumus»

Hamnpasnenue noaroTroBku 05.03.06 «2Oxonorust ¥ NPUPOAOIIOIb30BAHUE»
1. Xumudecknii 5KBUBAJICHT BellecTBa. PacyéT XMMHIECKOro 3KBUBAJIEHTa IIPOCTOTO BEIIECTBA, KHCIIOT, OCHOBAHUH,
coleil. 3aKOH YKBUBAJIECHTOB.
2. DNeKTpOIUTHIECKast AUCCOLMALNS KUCIOT, OCHOBaHHH, conel. CTyneHuaTas Jucconnanys.
3. Onpenenure Maccy pacTBOpEHHOTO BemecTBa B 280 T pacTBopa ¢ KOHLEHTpanuen 15%.

[Temarornyeckuii pabOTHHUK b.H.baxxenos
(moamuce)

3aBeayromuii kadeapoit

(moamuce)

«_» 202 r.

Kpurtepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABIISETCS CTYJIEHTY, €CIIM JaHbl IPaBUJIbHbIE OTBETHI HA 3 U3 3
BOIIPOCOB;

- OIICHKA «XOPpOILIO» BBICTABIISAETCS CTYJEHTY, €CIM JaHbl HE TOYHBIC WM HE IOJHbIE
OTBETHI Ha 3 U3 3 BOIPOCOB;
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- OIICHKa «YJOBJICTBOPUTEIHHO» BBICTABISCTCS CTYACHTY, €CIM JaHbl IPaBUIbHBIC
OTBETHI Ha 2 U3 3 BOIPOCOB;

- OLICHKA «HEYJOBJICTBOPUTEIHHO» BBICTABIISACTCS CTYIEHTY, €CJIM OTBETHI Ha BOIPOCHI B
Ousere He JaHbl, TMO0 OTBETHI HE BEPHHBI.

Pa3paGorunku:
@— TIOLIEHT b.H.baxxenos
(moamuce) (3aHMMaemasi 10JKHOCTbD) (MHUTMAITBL, (aMUITHS)

[Iporpamma coctaBieHa B cooTBeTcTBUU C TpeboBanusmMu @PI'OC BO u yuutbiBaer
pexomenmanuu [IOOIT mo HampaBnenuto u npodwio moaroroBku 05.03.06 «Dkonorus u
PUPOAOIIOIH30BAHUEY.

[Iporpamma paccMoTpeHa Ha 3aceqaHuy Kadeapsl THAPOIOrHH U [IPHPOJIONONb30BAHIS
npotokost Nell ot 12.05.2023

3ag. kadeapoii il E.H. CyTbipuna

Hacmosawas npozcpamma, He modcem Ovimb 60CHpou3sedeHd Hu 8 Kakoi (hopme 6e3
npeodsapumenbHo20 NUCbMEHHO20 Pa3peuteHs Kageopul-paspadomyura npoepammel.
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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.



JInCT corsiacoBaHHsl, JONMOJTHEHHH H H3MEHEeHHH
Ha 2025/2026 yueOubIii rog

H3menenuii B paboyeil nporpamme qucuuruinasl Ha 2025/2026 yueOHEIA Tof HeT.

: Bomorxuna C.K.

Jexan reorpadudeckoro hakynpTera -




