OHIenbCCKUIM TEXHOIOTUYECKUH HHCTUTYT ((uinan)
(henepalbHOTO TOCYIaPCTBEHHOTO OI0/KETHOTO 00pa30oBaTEIHLHOTO
YUPEKACHUS BBICIIETO 00pa30BaHUs
«CapaToBCKU roCy1apCTBEHHBIN TeXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Ka(bezlpa «EcTeCcTBEHHBIC 1 MATEMATUYCCKHUE HAYKH

PABOYAS ITPOI'PAMMA
10 TUCLUILIINHE

«b.1.1.9 Xumusy

HaIpaBJICHUs MOJTOTOBKH
29.03.05 «KoHcTpynpoBaHue U3I€IINM JIETKON MTPOMBIIIJIEHHOCTH

[poduns 2 «/lu3alid 1 KOHCTPYUPOBAHUE MIBEUHBIX U3ACIUNY

dopmbl 00yUCHHS: OUHAS
OO0beM OUCHHIIINHBL:
B 3a4ETHBIX eIUHHULAX: 4 3.€.
B aKkaJeMHuuyeckux yacax: 144 ax.u.

DHreinsc 2024



PaGouass mporpamma mo AWCHHUIUIMHE «XUMHUS» HAMPABICHUS MOATOTOBKU
29.03.05 «KoHcTpyupoBaHuEe W3JAEIUN JIETKOW MPOMBIIUICHHOCTH, MPOQUIIb:
«/In3aitH 1 KOHCTPYHPOBAHUE IIBEUHBIX U3/ENIUIA», COCTABIIEHA B COOTBETCTBUU C
TpeboBanusiMu DenepaabHOr0 TrOCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
Beiciiero  oOpaszoBanus  29.03.05 «KoncTpyupoBanwe wu3nenuid  JIerKou
MPOMBIIIUICHHOCTW», YTBEPKICHHBIM MpukazoM  MuHoOpHayku Poccum ot
22.09.2017 Ne 962.

Pabouas mporpamma:

00Cy:KIeHa U PEKOMEHI0BAHA K YTBEPKACHHUIO pElICHHEM Kadeapsl
«EcTecTBeHHbIE ¥ MaTeMaTHUecKue Haykm» oT «07» mions 2024 ., npotokon Ne 20.

3asexyroummit kadeapoit & 77&/ -~ /Kumna E.B./

TTOJIITUCH ®.1.0.

ono0pena Ha 3acenanuu Y MKH ot «20» utonst 2024 r., mpotokon Ne 5.

[Ipencenarens YMKH 4 .;f-,g:&/{f' /Kununa E.B./



1. lean u 3aga4y AUCHUILIMHBI

Lens npemogaBaHusi aucUMIVIMHBL: [lens mpenonaBaHus JUCHUTUIMHBI
«XuMHS»: TPUOOPETEHUE CTYICHTAMH 3HAHUM U HABBIKOB B 00JaCTH XMMUYECKUX
HAyK, T[IO3BOJIAIONIMX NPUMEHSATh HMX TMPU OCBOCHUHM JPYTUX JUCIHUIUIMH
00pa30BaTeNbHOTO IIUKJIA U MOCHeayolIel npodeccuoHanbHON JesATeIbHOCTH.

3agauM M3y4yeHUsl TMCUMILUIMHBI 3aKII0YAIOTCS B PAa3BUTUU CIIETYIOIIUX
3HAHWUM, YMEHUN U HABBIKOB JINYHOCTH:
— O3HAKOMHTHh CTYACHTOB C OCHOBHBIMHU TOHSATHSMH, 3aKOHAMH W METOJaMU
XUMUU KaK HayKd, COCTaBJstomeld (QyHIaMEHT BCEW CHCTEMBI XHMHYECKHX
3HAHUIM;
- croco0cTBOBaTh (HOPMHUPOBAHUIO Yy CTYACHTa OOOOIICHHBIX TMPUEMOB
UCCIIEIOBATENIbCKON  JIeATENbHOCTH  (IIOCTAaHOBKA  3a/layl, TEOPETHYECKOe
000CHOBaHUE U IKCIIEPUMEHTAIbHAS TPOBEPKA €€ PEIICHUs ), HAYYHOTO B3TJIsia Ha
MUD B IIEJIOM;
- JIOBECTH JIO CO3HAHUS CTYJEHTOB TOT (DAaKT, YTO XHUMHS SBISETCS
byHIaMEHTAIbHON HAYKOW M MOIIIHBIM MHCTPYMEHTOM UCCJICIOBAHUS U MMO3HAHUS
MIPOIIECCOB, MTPOUCXOSIINUX B OKPYKAIOIIEM HaC MUPE U BHYTPHU HAC;
-  Ppa3BUThb y CTYJIEHTOB NpPO(ecCHOHATLHOE XUMHUYECKOE MBIIUICHHE, YTOOBI
Oynymui 6akanaBp CMOT TIEPEHOCUTH OOIIME METOJbl HaAy4HOU paboThl B paboTy
0 CHeNHaIbHOCTH; o0ecreuynTh BO3MOXXHOCTH OBJIAJICHUS CTYyJICHTaMHU
COBOKYITHOCTBIO XUMHUYCCKUX 3HAHUM W YMEHUW, COOTBETCTBYIOIINX YPOBHIO
OakaliaBpa 1o COOTBETCTBYIOIIEMY MPO(UIIIO.

2. Mecto npucuuniaunnsl B crpykrype OIIOITI BO
Jucuumiuna b.1.1.9 «XumMus» oTHOCUTCS K 00513aT€IbHOM YacTH y4eOHOTO
miaHa bioka 1 «lucuurmnuael (MOIYIN)».

3. TpeGoBaHus K pe3yibTaTaM OCBOCHHS 1M CHUNINHBI

IIpouecc wu3yuenuss aucuumuimHbl  b.1.1.9  «Xwumus» HanpaBieH Ha
dbopmupoBaHre yHUBEpCcanbHOU KommeTeHnu Y K-1:
- CHOCOOHOCTh OCYHICCTBJISITH TOWCK, KPUTHYECKHM aHaIM3 U CHHTE3
uH(hOpMaIUU, TPUMEHSITh CHUCTEMHBIH TOAXOA MJIsi PEIICHUS MOCTaBICHHBIX
3aj1ad;

[lepeyeHr TMIaHUPYEMBIX PE3YyIbTATOB OOY4YEHUS TIO JUCIUIUIMHE,
COOTHECEHHBIX C IUJIAHUPYEMBIMU pe3yJbTaTaMU OCBOCHHUS 0OOpa30BaTeIbHOM
MIPOTPaAMMBI

Konn Konn HaunMmenoBaHue nmokazareist OlleHUBaHUS
HalMEHOBaHUE HAMCHOBaHHUE (pe3ynbrara o0ydeHus 0 JUCITUTLINHE)
KOMIIETEHITUH WHJIKaTOpa
(pe3ynbrar JIOCTHIKEHUS
OCBOEHUS) KOMITETEHIINHT
(cocraBinsroniei
KOMITCHTCHITHH )




YK-1:
CIIOCOOHOCTH
OCYIIECTBIISITh
MOUCK,
KPUTUYECKUAN
aHau3 U
CUHTE3
uHpopMmaruu,
MPUMEHSITh
CUCTEMHBIN
MOAXO/T
pelieHus
MOCTaBJICHHBIX
3a1a4

IUTS

N-4yxa
IIpencrasisier
IIOCJIEIOBATEIIBHO,
JIOTUYHO U
CHCTEMHO
uHGOPMAIIUIO O
XUMHUYECKOMN
MIpUpPOJIC
BEILIECTB,
KPUTHYHO
OLICHUBAs €€ U
BBISBJIICT OOIIME
CHCTEMHBIC CBSI3H,
a Tak¥Ke
OTHOIIIEHUS U
B3aHMMOCBSI3H
MEXTy KJIacCaMH
XUMHUYECKUX
COCIMHCHMH,
N3y9aeMbIMHU
XUMHAYECKHUMH
SIBJIEHUSIMU,
MIPOIIECCAMHU U
00BbEKTaMU

3HAaTh:
- OCHOBHBIC TOHSATHS, 3aKOHBI U MOJCIIH
XUMHYECKUX CHCTEM, PEaKIMOHHYIO

CITOCOOHOCTh BCIICCTB,
- CBOMCTBA OCHOBHBIX BUIO0B XHMMHWYCCKHUX

BEILIECTB U
KJIACCOB XMMHUYECKUX OOBEKTOB.

VYMeTs:

- HWCIOJB30BaTh  OCHOBHBIE  MPHUEMBI

00pabOTKH IKCIIEPUMEHTANbHBIX JTaHHBIX;

- IPOBOJUTH PACU€Thl KOHLIEHTPALUU
PacTBOPOB pa3INYHbIX COEIMHEHUM,
OTIpeEIIATh U3MEHEHUE KOHIIEHTPALUH MpH
IPOTEKAHUU XUMUYECKUX PEaKIul.
Bnaners:

- METOJIaMU 3KCIEPUMEHTAIbHOIO
UCCIIEJOBaHUSI B XUMUH (TUTAHUPOBAHUE,
OCTAaHOBKAa U 00pabOTKa SKCIIEPUMEHTA).

4. O0beM IMCHUIIMHBI M BUbI Y4eOHOH padoThl
ouHan hopma odyueHusn

aKaJ.9acoB
. 10 CeMecTpaM
Bun yaeOHo# nesiTenbHOCTH
Bcero 1 cem.
1. AynutopHbie 3aHSITHS, YaCOB BCETO, B TOM 64 64
qHClIe: -
* 3aHATHUS JIEKIIMOHHOI'O THIIA, 32 32
* 3aHSATHS CEMHHAPCKOTO THIIA: - -
MPAKTUYECKHUE 3aHSATHUS - -
1ab0paTOpPHBIE 3aHATUS 32 32
B TOM YHCJIC 3aHATHS B (OpME MPAKTHIECKON —
TTOITOTOBKH —
2. CamocrosTenbHas paboTa CTYJ€HTOB, BCETO 80 80




— KypcoBasi paboTa (IIpOeKT) — —
3.IlpoMexxyToUyHast aTTeCTaIus: DK3aMeEH
IK3AMEH, 3a4em C OYEHKOLL, 3a4em

O0BbeEM TUCHHUIIINHBI B 3a4ETHBIX €IUHUIIAX 4 4
O0BbeM TUCLHUIIMHBI B aKaJl. yacax 144 144

3a0unan popma odyuenusn (Her)

3aoyHas hopma

0o0yUYeHus 110
3aouHas ¢popma Y

WHIUBU Ty JIbHBIM
oOyueHus (akai. ABHILY
IJIaHaM B
4acoB)

YCKOPECHHBIC CPOKHU

Buz yueOHOM IEATEILHOCTH (axan. yaco)

o Bcero o
ceMecTpam ceMecTpam
Bcero
1 cem. 1 cem.

1. AynuropHsie 3aHTHS,
4acoB BCEr0, B TOM YHCJIE:

¢ 3aHATHUA JICKIHUMOHHOI'O THUIIA,

® 3aHATHUS CCMHUHAPCKOr'o THUIIA:

IMPAKTHYCCKUC 3aHATHUA

nabopaTOPHBIE 3aHATUS

B TOM YHCJI€ 3aHITHS B Hopme
ITPAKTUYECKON TOATOTOBKHU

2. CamocrosiTenbHas pabota
CTYJIEHTOB, BCETO

— KypcoBasi paboTa (IIpOEKT)

— KOHTpOJIbHas paboTa

3.ITpomesxkyTOUYHas aTTeCTAIUSA:
9K3AMEH, 3a1em C OYeHKOLll, 3auem

O0BEM TUCHMILIAHBI B 3a4ETHBIX
e IVMHHUIIaX

O0BeEM TUCLHHUIUIMHBI B aKajl. yacax

5. Copepxkanue IMCHUIUVIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM €
YKa3aHMeM KOJIM4YeCTBAa AaKaJeMHUYeCKHUX YaCOB M BU0B YUeOHBbIX 3aHATHI

5.1. Coaep:kaHue TUCUUIJIMHBI

Tema 1.




OcHogHbie noHAMUA U 3aKOHbL XUMUU.

OCHOBHBIE TIOHATHS XUMHUHU: aTOM, MOJIEKYJda, XMUMHYECKUHA DJIEMEHT. 3aKOH
COXPAHEHHUSI MacChl. 3aKOH COXpaHEHMs PHEPrUU YpaBHEHUE DUHIITEHHA. 3aKOH
ABOTaJIpo U CIEICTBUS U3 HETO. IHEpeemuKa XumMu4eckux peaxyuu

OCHOBHbBIE TOHATHUS, 1-BI 3aKOH TEPMOJMHAMUKU. TepMoanHaMUYecKue
npoueccsl, 3akoH ['ecca. DHTpomus, cBoOomHass sHeprus ['mbOca. 2-ii 3aKoH
TepMOAMHAMUKU. HarpaBieHHOCTh CAaMOIIPOM3BOJIBHBIX XUMUYECKUX MTPOLIECCOB.
Xumuueckas kunemuka. CKOpPOCTh XUMHUYECKON peakiuu. DakTopbl, BIUSIOLINE
Ha CKOPOCTh peaKIMK. 3aKOH AeHCTBYoIMX Macc. KOoHCTaHTa CKOPOCTH peakIyuu.
[Tpasmino Bant-I'odda. Temneparypusiit kosdhduument. YpaBHenue Appenuyca.
Oueprus aktuBaumu. Kamanuz u xamanuzamopwvi. Karammsatopsl. LlenHbie
peakuuu. Xumuueckoe paBHoBecue. KoHcranta paBHOBecus. (CwelleHue
XUMHUYECKOTO paBHOBecus, npuHuui Jle [larense.

Tema 2.
OcHosHble npedcmagienusi O CmMpoeHuu amoma. DIEMEHTApHbIE YaCTHUIIbI,
aTOMHOE $/IpO, W30TOIbl, IMOHATHE 3JeMeHTa. KBaHTOBBIE YMCIA, DHEPTHUS U
KOH(UTypaluu 3JEKTPOHHBIX opOuTaineil.llpaBuna 3amogHeHus: 3JIEKTPOHHBIX
opOutaneit: npunumn llaynu, TpUHIMI MHUHMMYMa SHEPIrUM, MpPaBWIO XyHA,
npaBuia KiedkoBcKoro. DneKTpOHHO-CTPYKTYPHBIE (POPMYJIBI.
Ilepuoouueckuii 3axon u nepuoouueckas cucmema um. /. 1. Menoeneesa.
[lepnoguuecknit  3akOH W nepuoamueckas cucrema J[.M.Mengaeneesa.
3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT MX MOJIOKECHUS B IEPUOAUYECKON CUCTEME.
CBolicTBa aTOMOB: pPaadyC, SHEPTUsl HWOHU3ALMHU, CPOACTBO K DJIEKTPOHY,
AIEKTPOOTPULIATEIBHOCTb.
[leproguyHOCTP M3MEHEHUSI CBOMCTB aTOMOB. XuMuueckas c6:3b U CMpoeHue
monexyn. OOpa3zoBaHUE XUMHUYECKOW CBsi3u. Teopust THOPUAM3ALUUA ATOMHBIX
opoutaneil. [loasspHOCTP U MONSAPU3YEMOCTH CBSI3U. THIIBI XMMHYECKOU CBSI3U:
KOBaJICHTHAsl,  HMOHHAs,  METAJUIMYECKas, BOJAOpOJHAasdA.  XapaKTEpUCTHKHU
XMMHUYECKON CBSI3U: JIMHA, DJHEPIHs, HAMNPABICHHOCTh, HACHIIIAEMOCTb,
JTUTIOJIbHBIE MOMEHTHI, () (DEKTUBHBIE 3apsiIbl ATOMOB.

Tema 3.
Pacmeopvr neanexmponrumog. CrocoObl BBIPAKEHUS KOHIIEHTPALMHU PacTBOpA.
PactBopumocTe BemectB B Boje. Ocmoc. OcmoTnyeckoe naBieHue. JlaBineHue
napa pactBopoB (1-b1iii u 2-oif 3akonbl Payns). /JJucnepcuwvie cucmembi.
Konnouonwvie pacmeopwr. Knaccudukanusi IUCHEPCHBIX CHUCTEM 10 pa3Mepy
YacTHI], IO arperaTHOMY COCTOSIHUIO. DU3NKO-XUMUYECKUE SIBJICHUSI HA TPaHULIE
pazzaena bas. AnicopOrusi. Pacmeoput INEKMPOIUMO8. Teopus
NEKTPOIUTHYECKON auccounanuy. CTeneHb M KOHCTAHTa IWCCOLMALMU, CHJIa
ANEKTPOIUTOB. Kucromunocms u wenounocms pacmeopos. IoHHOE NPOU3BEICHNE
BozIbI. Bomopoansiii mokaszarens. bydepusie pactBopsl. ['unponus comneit.
OxucnumenvrHo-eoccmanosumenbivie  peakyuu.  MeToAbl  COCTaBICHHS U
ypaBHuBanus OBP.

Tema 4.



OcHosHble nousmusi 31eKmpoxumuy. IINEKTPOXUMHUYECKAs CHUCTEMA, 3JIEKTPO.
DJIEKTPOABUKYILAsT CHJIA. OJIEKTPOJHBIA MOTEHUUAI. BOJOPOIHBIN 3IIEKTPOI,
YpaBuenne Hepucra. Psang  nHanpspkeHud wmetaiioB. Memannvi. MeTambl.
duzryeckre M XUMUYECKHE CBOMCTBA. S-METaulbl. XHUMHUYECKHE PEaKIUu.
dusznueckue M XuUMUUYeckue cBoicTBa. Ilepexomnbie MeTamibl. XUMHUYECKUE
peaKkuuu.

Ipuknaonas snekmpoxumus. XuMU4eCKre UCTOUYHUKU Toka. Knaccudukanus
XUWT: nepBryHbIE U BTOPUYHBIE. Y CTPOMCTBO U IMPUHIUIT JEHCTBUS CBUHIIOBOTO
aKKyMYJISTOpa. DIEKTPOJIM3 pACTBOPOB U PacCIIaBOB coliel. 3akoHbl Dapayes.
Kopposus memannos. Ilonsitue xoppozun. CKOpoCcTh KOppo3uu. Buasl Koppo3uu.
Metoabl 3a1IUTEI OT KOPPO3HH.

5.2. Pa3nenbl, TeMbl JUCHUIIMHBI U BUIbI 3aHATHH
ouHasn hopma 00yuenusn

Buel 3aHsTHIA, BKIIIOUAsi CAMOCTOSITENIbHYIO Kon
paboTy CTyeHTOB (B akaja.4acax) WHIUKATOpa
HaunmenoBanue 3aHATUSA 3aHATHS caMoc— JIOCTUKCHHS
No /i paszena, TeMbI JICKIIMOHHOT'O CEMUHAPCKOT | TOSITeJIbHAs KOMIICTCHITUN
JACITUILIAHBI THIIA o Tuma / u3 pabora
HUX B opme
MPaKTUYECKO
U IOATOTOBKU
Cemectp 1
Tema 1. OcHoBHEBIE 8 - 20 N1-4yk-1
MOHSATHS M 3aKOHBI
XUMHUU. DHEpreTuka
XAMHYECKUX
peaKuum.
Xumuaeckas
kuHeTnka. Karanus u
KaTaJlu3aTOpPHI.
Tema 2. OcHOBHEIE 8 - 20 N1-4yk.1
MpeACTaBICHUS 0
CTPOECHUHU aToMa.
[Tepuonnueckuii
3aKOH u
nepuoanIecKast
cuctrema um. JI.H.
Menneneena.
XumMmuyeckas CBI3b U
CTPOCHUE MOJIEKYIL.




Tema 3 PactBOpbI
HE3JIEKTPOJIUTOB.
HucnepcHbie
CHCTEMBI.
Kommongueie
pactBopbl. PacTBOpHI
AIEKTPOJIUTOB.
KucaoTHOCTB u
menognocts. OBP.

20

All-4yk1

Tema 4. OcHoBHEBIE
MMOHSATHUS
3IEKTPOXUMHUH.
Mertansl.
[Ipuxnagnas
BJIEKTPOXUMHSL.
Koppo3susi.

20

N-4yx-1

Hroro

32

80

3ao0unasn gpopma odyuenus(nem)

Ne i/t

HaumenoBaunue
pasjeina, TeMbI
JTACHUTUIUHEBI

Bupl 3aHsTHI, BKIIOYAs CAMOCTOSITEIBHYIO
paboTy cTy/IeHTOB (B aKaJ.4acax)

3aHATHUA
JICKIIMOHHOI'O
THIIA

3aouynasa / UITY

3aHATHUS
CEMHUHApPCKOI0
THIIA / U3 HUX B
dbopme
MPAKTUYECKOU
ITOJATOTOBKH
saounas / UITY

camoc—
TOSITEIIbHAS
pabora

3ao0ynas /
Ully

Konx
WHIUKaTOpa
JOCTHUIKCHUA

KOMITETEHILINU




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH
Ipaxmuueckue 3ansamus He npedycMompeHbl

5.4. Ilepevenn 1a060paTOPHBIX PadoT

Ne HanmenoBanue pasnena, TeMbI HaumenoBanue nabopatopHoit paboThbl O0beM QUCUMILIMHBI B aKaJl. yacax
n/n JTUCLUTUIMHBI ouyHast popMa | O4YHO-3a04Has | 3a04Has popma
oOy4JeHHUs dbopma oOyueHus oOyueHus
/ UITY / UITY

1. | Tema 1. OcHOBHBIE OHATHUS U 1. Onpenenenne S5KBUBAICHTHON MacChl MeTajlIa 10 00beMy )
3aKOHBI XUMUU. DHEpreTHKa BBITECHEHHOT'0 BOI0OPO/IA;
XUMHUYECKHUX PEAKLIUN. 2. CKOpOCTb XUMHUYECKON PEaAKIINH; 4
Xumnueckas kuHetuka. Karanus | 3. XuMmuueckoe paBHOBeCHE; 2
Y KaTaJIn3aTopBI. 4. TenoBo# 3P PeKT XUMUYECKOHN peakun 3

2. | Tema 3. PactBops! | 1.Peakuiuu noHHOTO OOMEHa; 4
HedeKkTpouToB. Jlucnepcusie | 2. ['maponus coneit 4
CHUCTEMBI. Komnonansle | 3. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 4
PacTBOPHL. PacTtBOpHI
ANMEKTPONIUTOB. KHCIOTHOCTH U
niesouHocTb. OBP.

3. | Tema 4. OcHoBHble HOHATHA | 1. XMMUYECKHE UCTOYHUKHU TOKA, 2
BIIEKTPOXUMHUH. Meraisbl. | 2. DIEKTPOIIN3; 2
[Tpuknannas anekTpoxumus. | 3. Koppo3us meTaninos 2
Koppo3sus
HTroro 32




5.5. 3agaHu 111 CAMOCTOATEJIbHOM Pa0dOThI CTYICHTOB

Ne | HammeHoBanue 3agaHus, BONPOCHI, JIsI O0BeM QUCLMIUIMHEL B aKal.
n/n | paszgena, TeMbI CaMOCTOATEJIBHOI'O U3y4YEHUs yacax
MUCLUIITUHEI (3amaHus) oyHas popMa |04HO-3a04YHast| 3a04HAs
o0y4eHus ¢dopma ¢dopma
o0ydeHus | oOydeHHs
/ UITY / UITY
1. | Tema 1. CaMoCTOATENbHO U3YUYUTH 14
OcHOBHbIE OCHOBHYIO U JIONIOJIHUTEIBbHYIO
MOHATHUSA U JUTEPATypy IO TEME.
3aKOHbI XUMUHU. | [IoArOTOBUTH OTBETHI HA BOIIPOCHI:
OHepreTuka 1. Xumnueckuii anement. [Ipocroe
XUMHUYECKUX U CJIO’KHOE BEIIECTBO. 3aKOH
peakuui. Janprona. 3akoH ABorazapo.
Xumnueckas
KUHETHKA.
Karanus n
KaTaJu3aTophl.
2. | Tema 3. | CaMOCTOSITEIBHO U3YUHUTh 24
OcHoBHbIE OCHOBHYIO U JIOTIOJHUTEIbHYIO
MPEACTABICHUS | JUTEPATYpy MO TEME.
0 ctpoenuu | [lonroroButh OTBETHI Ha
aToma. KOHTPOJIbHBIE BOIIPOCHI:
[Tepuonnueckuii | MonHas cBa3b. HenanpaBieHHOCTh
3aKOH U | U HEHACHIIIAeMOCTh HIOHHOM CBSA3HU.
nepuonnueckas | Meramummdeckas CBS3b.
cucrema uM. | BogoponHas cBs3b.
JN.
Meneneesa.
Xumuyeckas
CBS3b u
CTPOEHHE
MOJIEKYI.
3. | Tema 3. | CaMOCTOSITETBHO U3YyUHUTh 20
PactBopbI OCHOBHYIO U JIOTIOJHUTEIbHYIO
HEIJIEKTPOJIUTOB. | JIUTEPATYPY 10 TEME.
JucniepcHble [ToaroToBUTH OTBETHI HA
CUCTEMBI. KOHTPOJIbHBIE BOIIPOCHI:
Konnounneie Teopust 3NEKTPONTUTHUECKON
PacTBOPEL. nuccounanuu. MoHHbie
PactBops1 ypaBHeHus. [lopsinok coctaBneHus
JJIEKTPOJIUTOB. VMOHHBIX YPaBHEHMII.
Kucnotnocts u | OKuUCAUTENBHO-
LIEJIOYHOCTb. BOCCTAHOBUTEJIbHBIE PEAKIIHH.
OBP. ) PaccranoBka k03¢ (UIIEHTOB
METOJ/IOM AJIEKTPOHHOTO OajaHca.
4. | Tema 4. | CaMOCTOSITENIbHO U3YyYUTh 22
OcHoBHbIE OCHOBHYIO U JIONOJIHUTEIbHYIO
TTOHSTHUS JUTEPATYpy IO TEME.
anekTpoxuMuu. | [IoaroToBUTH OTBETHI HA
Mertansi. KOHTPOJIbHBIE BOIIPOCHI:
IIpuknannas YCeTpoiCcTBO CBUHIIOBOTO

QJICKTPOXUMHMUAL.

akkymysstopa. OcobeHHOCTH




Koppo3zus paboThI HUKEJb-KaIMHEBOTO
akkymyssitopa. CepedpsiHoO-
[IMHKOBBIC aKKYMYJISITOPBI.
DJeKTPONPOBOHOCTH PACTBOPOB
daxTOpBI, BIUSIOIINE HA
UHTEHCUBHOCTH KOPPO3UH
DIeKTpOXUMHYECKast 3aIUTa
METaJLIOB OT KOPPO3HH.

B pesynbrare ocBoeHMs 3alaHU CaMOCTOSITEIbHON pabOThl CTYAECHT JOJKEH YMETh pellaTh
3a[a4i 10 U3YYEHHBIM TeMaM, IOATOTOBUTHCS K BBIITOJHEHHIO JIAOOPATOPHBIX PaboT, a TaKkKe K
sk3aMeHy. Ha ocHOBe H3ydeHHOro Marepuana CTYACHT JOJDKEH BBIIOJHUTh IHUCHbMEHHBIC
3a/1aHKS B BUJIE MOAYJIEH, KaK IIPOMEXYTOYHOIO KOHTPOJIS 3HAHUM.

6. PacueTHo-rpajduueckas padora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas padora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekT
Kypcosoii npoexm ne npedycmompen.

9. KonrTposabHas padora
Koumponvhas paboma ne npedycmompena

10. OueHo4YHbIe CpeACTBA [IJsl MPOBeJEHHUS TEKYIIero KOHTPOJA H
NMPOMEKYTOYHOM aTTeCTAlNH

OnenuBaHue pe3yabTaTOB OOy4YeHUS MO JUCHUIUIMHE ©  YpPOBHSA
c(hOpPMHPOBAHHOCTH KOMMETECHIIMI (YacTH KOMIIETCHIIMHM) OCYIIECTBISIETCS B
paMKax TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOM aTrTecTaluu B
cooTBeTCTBUM ¢ DOHIOM OIIEHOYHBIX CPEICTB.

TUOBOHM NepeYyeHb BONMPOCOB K MOXYJISAM:
Mopyns 1

-Beruuciaure maccy (r) OpomMuaa Kajiabllds, B KOTOPOH COJEPKUTCS TaKOe Ke
KOJIMYECTBO BEIIESCTBA, YTO M B 9,96r oauaa Kaaus.

-IIpu oxucnennn metamia (II) maccoit 6,4r monyuuiics okcuz maccoi 8r. Ipwu
BOCCTAaHOBJICHUM 3TOro okcuaa maccoit 1,0r momyden meramn maccou 0,8r.
OTBEYaIOT JIM ATU JAaHHBIE 3aKOHY MOCTOSIHCTBA coctaBa: 1) ma; 2) Hetr? OTBer
MOJTBEPAUTE PACUETOM.

- Hanmmmre BeIpa)keHUs 111 KOHCTAHT PABHOBECHS PEAKIUN:
1) 2802 + 02 = 2803
2) CH4 + C02 «—2CO + 2H2




B xakom HampaBi€HUU MPOU30MUJIET CMEICHUE PABHOBECHS ITPU OHMKEHUHU
aBJICHUS?

Moayns 2
-Ykaxkute kBaHTOBbIe umcia (N, |, m, my) sieKTpoHa, KOTOPBIH SBISCTCS
MOCJICIHAM TI0 TIOPSAKY 3allOHEHHWS, W OMNPEISIUTE YHCIO HEeCIapeHHBIX
AJICKTPOHOB B aTOME DJIEMEHTA TPETHhETO IMEPHOJa YETBEPTOW TPYMIBI TIABHOMN
MIOATPYTIITHI.
-BHeIIHME YPOBHH aTOMOB HMeroT BHI: 25°2p°, 4s°4p?, 5s°5p*, 6s'. B kakux
nepuojiax, M B KaKUX MOATPYMIAX HaxoAsaTcss 3TH 3yeMeHThl? K  Kkakum
AIIEKTPOHHBIM CEMENCTBAM OHU MPUHAJJIEKAT?
-Onpenenute THN THOpUAM3aUKU OpOUTANIel LIEHTPAIBHOTO aToMa B CIEAYIOIIUX
YacTUIaX, HA30BUTE M M300pa3WTe TEOMETPHUCCKYI0 (OpMy OTHX YaCTHIL.
OmnpenenuTe KPaTHOCTH CBSI3M M COCTOSIHME HACHIIIIAEMOCTH IIEHTPAILHOTO aTOMa.
AICl;, CHy4, Bls, SCIFs, SiF,4, GeF,.
Monayns 3
- Tlepokcun Bogopoaa. Ctpoenue. OKUCIUTETFHO-BOCCTAHOBUTEIIbHBIE CBONCTBA.
[IpuBenure ypaBHEHUS pPEaKLIU.
- KakoBa ¢yHKIMS B OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuusax SO, u
cynbduToB. COCTaBUTh ypaBHEHHUS PEaKIUH, MPOUCXOASAIINX IMPHU MPOITYCKAHUH
SO; gepes pactBopst a)H,S 0)K,Cr,0O; B kucoii cpene.
- CocTaBUTh YPaBHECHHS peaKIuit

Mg + H,SO4(konI) =

Zn + H,SO, (p336):

Tunosoiu nepeyeHb BONMPOCOB K IK3aMEHY:
1. OCHOBHBIE MOHATHA XWUMHH: aTOM, MOJIEKYJIa, IPOCTOE U CIOXKHOE
BEII[ECTBO, M30TOIbI, XUMUYECKHIN DJIEMEHT, XUMHUUYecKass (opMmyia, aTOMHas U
MOJIEKYJIIpHAsE MacChl, MOJIb, MOJIIPHAsl Macca, MOJISIPHBII 00BEM.
2. OcCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHUI (KUCIIOTHI, COJIU, OKCUIBI,
OCHOBAaHMSI):  ONpENeNieHue, THUIMbl, XHMHUYECKHME CBOWMCTBA, IMOJY4YECHHE.
HomMmeHknaTypa HEOpraHM4eCKUX COCINHEHUM.
3. [TonsTe »SKBUBaJ€HTa, SKBUBAJICHTHOTO OO0BEMa, MOJSPHOM MaccChl
DKBUBAJICHTA. PacueT MOJIIpHON MacChl SKBUBAJIEHTA JIEMEHTA, OKCHJIA, KUCIIOTHI,
OCHOBAHMSI, COJIM. 3aKOH YKBHBAJICHTOB.
4, B3anmocBsa3p sHeprum U Maccbl  (ypaBHeHHE OUWHINTEHHA). 3aKOH
MOCTOSIHCTBA COCTaBa. 3aKOH KpaTHBIX OTHOIIeHUH. OObEIMHEHHBIH Ta30BBIN
3akoH (ypaBHeHue ['eii-Jlroccaka u boitnsg-Mapuotra). YpaBHenue Knaneiipona,
YPaBHEHUE COCTOSHUSA UIEATBHOIO ra3a. 3akoH ABOraipo U CIEACTBUS U3 HETO.
S. OCHOBHBIE CBEJIEHUS O CTPOEHUHM aToma (COCTaB aTOMHBIX fJI€p, U30TOIBI,
ONpeJeNeHe XUMHUYECKOro 3yeMeHTa). JIBolcTBeHHas  (KOPIYyCKYJISIPHO-
BOJIHOBasl) MMPUPOJIa CBETA, DJIEKTPOHA.



TunoBbie TeCTOBLIE 3aJaHUA:
1. 3aoanue {{ 1}} TiNel

H_ICHO‘-IHLIMI/I METAJIJIaMU HE SABJIAKOTCA:
1. Cu
2. K
3. Li
4. Na

2. 3aoanue {{ 2 }} TINe2
[Tpu B3auMOICHCTBUY KaHsl ¢ BOAOH 0Opa3yercs:
1. xucmopo M KuciaoTa
2. MeTaJll U COJIb
3. BOJOPOJ ¥ OCHOBAHUE
4. ocaZioK M OKCHUJ
3. 3aoanue {{ 3 }} T1Ne3

Kaxoit meTau nmpu B3auMOJEHCTBUM C KHUCIOPOIOM 00pa3yeT CylepOKCUI:
1. Sn
2. K
3. Li
4. Cr
4. 3aoanue {{ 4 }} T1No4

CKOJIBKO 3JIEKTPOHOB Ha BHEITHEM YHEPTETHYECKOM YPOBHE Y aTOMOB IIEJI0YHO-3EMENIbHBIX
METaJIJIOB:

11

2) 2

3) 3

4) 4
5. 3aoanue {{ 5 )} TINeS

KaTtnoHbI Kakux METAJIOB Ha3LIBAIOTCS ""KaTHOHAMM JKECTKOCTH"
1. Cau Mg
2. CaucCu
3. CauK
4. CauZn

IIpuMepsI BOpocoB 1J1s onpoca:
- Metoaom 37eKTpOHHOTro OajaHca pacCTaBUTh KO3(P(GULIHUEHTHI B YPAaBHEHUH
peakuuu Kl+H,0,+H,S0,=1,+K,SO,+H,0, ko3 durment nepen
BOCCTaHOBUTEJIEM PaBEH:
- Metoaom snekTpoHHOTO OajaHca moaoopats KodhGHUIIMEHTH B ypaBHEHUU
peaxIuu
- 3akonuute ypaBHenue peakunu Ca+HNO;(pa30)=..., MeTog0M 31EKTPOHHOTO
OanaHca noadepute Ko3(hGULIHUEHTHI, yKaXXKUTE CyMMY KO3(Q(HUIIMEHTOB B ITPaBOn
YacTH YPaBHEHHUS PEAKIUU
- Metoaom 37eKTpOHHOTO OajaHca paccTaBbTe KOI(PGUIIMECHTH B YPABHCHUH
peakuuu P+HNO;3(pa36)+H,0=H3;PO,+NO u ykaxxure cymmy k03¢p(HULUeHTOB B
JIEBOU 4aCTH ypaBHEHUS



IIpuMepsbI TeM rpynnoBbIX AMCKYCCHIM:

1 . CpaBHeHune aM(OTEPHBIX, OCHOBHBIX U KHUCJIOTHBIX CBOMCTB pa3IM4HbIX
COEJIMHEHUM.

2. Tunbl XUMUYECKUX CBSI3€H B COCUHEHUSX.

3.  OKHCIUTENbHO-BOCCTAHOBUTENIbHAS JIBOMCTBEHHOCTh B  PA3IMYHBIX
IIPEBPAILCHUSIX.

4. DNeKTPOXUMHUYECKHE MOTEHIIUAIIBI U CKOPOCTh MPOTEKaHUsI peakLUi.

11. YueOGHO-MeTOAUYECKOE O0ecTiedyeHUe TUCHUTIIMHbBI
11.1. Pexomenayemas qureparypa
1. I'muaka H.JI. OGmas xumust: yaebnoe mocodue / H.JI. 'muaka - M.: KHOPYC,

2010. — 752 c. KonnyecTBO 3K3eMILISPOB — 22.

2. I'muuka H.JI. 3anmaum u ynpaxhHeHus no oomei xumuu / HJL 'muaka — M.:
KHOPVYC, 2012 — 240 c. KonuecTBO 3K3eMIUTSIpOB — 32.

3. Tuxonosg, I'. I1. O6mas xumus. Yacts 2 : yaueOHOE mocodue ais
caMmocTosiTebHOM moArotoBku cryaeHToB / I'. I1. Tuxonos, . A. Munaesa, C. A.
Cayuxkas. - MockBa : MITABT, 2007.-324c.-Tekct: anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/404157

4. HoBukoBa, I'. B. O0mas u Heoprannueckasi XuMusi. XUMHUS JIEMEHTOB :
yueOHoe nocobue : B 3 yactsax. Yacts 1 /I'. B. HoBuxkoga, A. C. Kazauenko. -
Kpacnosipck : Cubupckuii penepanbubiii yauepcutet, 2022, - 108 ¢. - ISBN 978-
5-7638-4632-4. - Tekct : anexTpoHHbIN. - URL:
https://znanium.com/catalog/product/2091870

5. lNapmmn, A. I1. O611as u HeopraHudecKas XMMHs B CXeMax, PUCYHKaXx,
TabNMIaX, XUMUYECKUX peakiusx : yueOnoe nocodue / A.IL. I'apumn. — 2-e u3g.,
uctp. u gon. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bsiciiee
obpasosanue). — DOI 10.12737/1070937. - ISBN 978-5-16-018765-5. - Tekcr :
anextponHbIid. - URL: https://znanium.com/catalog/product/2055770

6. Jlucop H.U. Xumus : yue6Hoe mocodue / Jluco H.U., Tromennea C.U.. —
Camapa : CamapcCkuil rOCyIapCTBEHHBIN TexHUYeCKni yHuBepcurer, ObC ACB,
2017. — 120 c. — Texcr : anektponHHbIi // [{udpoBoit 00pa3oBaTeNbHBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/91145.html. —
Pexum moctyna: asis aBTOpU3HP. TMOIb30BaTeNei

11.2. llepuoguyeckue u31aHus

He ucnone3yrorces

11.3. HopmaTHBHO-NIPaBOBbIE AKTHI U HHbIE MPABOBbIE JOKYMEHThI
He UCNONb3YIOMCS

11.4 IlepeyeHb 3JIeKTPOHHO-00Pa30BaTEILHbIX PECYPCOB


https://www.iprbookshop.ru/91145.html

1. Y4aeOHO-MeTOIMYEeCKre MaTepUaIbl IO TUCIUTUTAHE « XUMUSD)
(anmexTpoHHBIN 00pa3zoBaTenbHBIN pecypc pazmenieH B MOC OTU (pumman) CI'TY
uMenu ['arapuna 10.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105)

2. Caiir OTU (pmwman) CI'TY umenn ["arapuna FO.A. http://techn.sstu.ru/

11.5 DJyIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMBbI

1. «<OBC IPR SMARTY,

2. OBC «Znaniumy

3. «9OBC elibrary»

4. ObC «KOHCVYIJIbTAHT CTYZAEHTA»

5. bubnmuoreka MI'Y um M.B.JlomoHocoBa. Xumuueckuii ¢akynpsrer MI'Y
www.chem.msu.su

6. Poccuiickas HanronansHas 6ubnuoreka (PHB) www. nlr.ru

11.6. Pecypchl HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AHTepHeT»

11.7. IleuaTHbIE U 3JIEKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl B hopmax,
aJanTHPOBAHHBIX JUIS CTYJ€HTOB ¢ OrPAaHWYEHHLIMH BO3MOKHOCTSIMH
310POBbs (JIfA TPYNI M MOTOKOB ¢ TAKHMHU CTYJ€HTAMH)

1. ApantupoBannas Bepcus HODb, nmda wmcnonb3oBaHus WHBaNWIAMU M
JUIIAMU C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 37T0OPOBbSI

Obyuarowuecs uz yucna uneanuoos u auy ¢ OB3 obecneuenvt neuamuwvimu u
(unu)  INEKMPOHHLIMU — 00paAzo8ameNbHbiMU  pecypcamu 6  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUSIM UX 300POBbAL.

12. UndopManMOHHO-CIPABOYHBIE CHCTeMbl U HNpodeccHOHATBHbIE
0a3bl JTaHHBIX

OOyuaromuMcst obecrieueH aoctyn (yIajJeHHBIM JOCTyI), B TOM YHCIE B
cilydae IPUMEHEHUS AJIEKTPOHHOTO 00yUYeHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIIbHbIX
TEXHOJIOTUH, K COBPEMEHHBIM MpodecCHOHATbHBIM 0a3aM  JaHHBIX U
MH(OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

He ncnonp3yrores

12.2 IlepeyeHs npogecCHOHAIBHBIX 023 JaHHBIX
He ncnonp3yrores

12.3 TlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTMi, HCNOJb3yeMbIX NPH
OCYHIeCTBJIEHMH 00pa30BaTeJIbHOT0 MpoLecca MO0 IMCHUILIMHE, BKJIKYAs
nepeyeHb MPOrpaMMHOI0 obecredeHust

OOGpa3oBaTeNnbHBIM MpOLIECC MO IUCHHUIUIMHE O00OecredeH HeoOXOIUMBIM
KOMITJIEKTOM JIMIIEH3MOHHOTO W CBOOOJIHO PAaCIpPOCTPAHAEMOIO IMPOTrPaAaMMHOTO
obecrieyeHruss, B TOM YHCJAE OTEYCCTBEHHOTO MPOU3BOACTBA  (IOICIKHUT
OOHOBJICHUIO MTPU HEOOXOIUMOCTH).

1) JIumeH3nOHHOE MPOrpaMMHOE 00eCIIeYeHNE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint)

2) CBOOOHO pacmpocTpaHsIeMOoe IIPOrpaMMHOE 00eCIIeUCHIEe

Kaxnpiii  oOydaronuidicss B TEUEHHME BCero mepuojga  oOydeHus


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105
http://techn.sstu.ru/

oOecrieuynBaeTCs WHIANBUIYATbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOJMOTEUHONH CHUCTEME | JJIEKTPOHHOM HHGOPMAIMOHHO-00pa30BaTEIbHON
cpere.

13. MaTepuajibHO-TeXHUYECKOe oOecreyeHmne

OOpasoBarenbpHBIA TpollecC OOecreueH YyYeOHBIMU ayAUTOPHSIMH IS
NPOBEJICHUS YUCOHBIX 3aHATHHN JICKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA,
TPYNIOBBIX W WHAMBUAYAJIBHBIX KOHCYJIbTAIlMi, TEKYIIETO KOHTPOIS U
IPOMEXKYTOUHOM aTTeCTallud, TMOMEHICHUSAMH MJI CaMOCTOSITENbHOM pPadOThI
CTYICHTOB.

Y4eOHble AayAUTOPHUHM OCHAIICHHBI OOOpYIOBAaHUEM U TEXHUYECKUMU
cpencTBaMu OOy4YEeHUS, KOTOPBIC BKIIIOYAIOT B ceOsl yueOHYI0 MeOelb, KOMIUICKT
MYJIBTUMEIMIMHOTO 000PYI0BaHUS, B TOM YHCIIC TIEPEHOCHOTO (TIPOSKTOP, KPaH).

[Tomemienust 1711 CaMOCTOSITENBHON pabOThl OOYYAIOUIUXCS OCHAIICHBI
KOMITBIOTEPHOU TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOUEHUs K cetu «HTepHeT» u
o0ecrieueHneM JocTyna B 3JIEKTPOHHYIO HH(OPMalMOHHO-00pa30BaTEIbHYIO
cpeny OTU (bunman) CI'TY umenu ["arapuna FO.A.

Jnst mpoBeneHusi 1aOOpaTOPHBIX 3aHATHI HMCHOJB3YETCS J1labopaTopus

YKOMIUIEKTOBaHHAs CIIEHUAIU3UPOBAHHON MEOEIbI0 U TEXHUUECKUMHU CPEICTBAMU
OoOy4eHHMsI, XUMUYECKHUMH NPUOOpaMH U MOCYI0H.

Pabouyro mporpammy coctaBui

noueHt kadeapsr EMH & /( il /O.I". HeBepnas/

14. JlonosiHeHunsi U 3MeHEHUs B padoyeil mporpamme

Pabouast mporpaMmMa nepecMoTpeHa Ha 3ace/laHuu Kapeapbl
« » 20 rojia, mpoTokos Ne

3aB. kadenpoit / /

Buecennbie n3meHeHus yrBepkaeHsl Ha 3aceqannn Y MKC/YMKH
« » 20 _ ropma, mpoTokos Ne
[Ipencenarens YMKH /

~




