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[Iporpamma cocrasnena B coorBerctBur ¢ @I'OC BO no nanpasnenuto 35.03.01
Jlecnoe neno.

Astop O.U. T'opOyHOBa
PaGouas mporpamma o6cykaeHa 1 YTBEPKICHA HA 3aceTaHuH KadeaIpbl
OTpaciIeBOH 3KOHOMHUKH U YIIPABJICHUS IPUPOTHBIMH PECYpPCaMU

3aenyrommii kadeaporr A.A. M3mecTheB



1. Hean n3yyeHus TUCUUNIHHBI
— JIaTh CTYJICHTAM TEOPETHYECKHE, METOJOJOTHYCCKUE M TPAKTHYCCKUE 3HAHMS C

Y4ETOM COBPEMEHHOT'O YPOBHS Pa3BUTHS XUMUYECKOW HAYKH,

- oOecrieyeHre Hay4HOro OaswWca JUId JaJIbHEWIICH NPOoPEecCHOHAIBHON IOATOTOBKH
OakayaBpOB JIECHOTO JIENa;

- pa3BHUTHE y CTYJICHTOB HABBIKOB CAMOCTOSITSIIBHON paObOTHI;

— (opMHpOBaHHE MPAKTUYCCKUX HABBIKOB B IOJTOTOBKE, OPraHU3ANMH W BBITOJHEHUU
XUMHUYECKOT0 JJAOOPATOPHOI0 3KCIEPUMEHTa KaK COCTABHOM YacTH Hay4YHO-HCCJICI0BATEIIbCKOM
paboThI

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 10 U CHUILINHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU O0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

Komnerenuuu odyuaiomerocsi, popMmupyembie B pe3yJibTaTe 0CBOEHUsI

JUCIHIINHBI
Kon
KOMIIETEHIIUH 11O Kommerenmus
®dI'OC BO

Crioco0OeH periath TUIIOBBIE 3a/1a41 IPOPECCUOHAIBLHON AEATEIIbHOCTH Ha
OIIK-1 OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB MATEMaTU4YECKUX U €CTECTBEHHBIX HAYK C
[IpUMEHEHHEM HH(OPMalMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

CTpyKTypa KOMIETCHIIHH
Komnerenuus ®opmupyemsbie 3YHbl
3. 3HaTh OCHOBHBIE 3aKOHBI MATEMATHUECKUX U €CTECTBEHHBIX
HayK C IPUMEHEHHEM HH(OPMalOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI
Y. YMeTs pemaTh TUMOBbIE 331a4U Npo¢decCHOHaTbHON
NIEATEIbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM
MH(POPMALOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUI
H. lIMeTh HaBBIK pelIeHUs TUIIOBBIX 3a7a4
npodeCCHOHATIBLHOM 1€ TeTbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MaTe€MaTH4YECKUX U €CTECTBEHHBIX HAyK C
pUMEHEHHEM MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

OI1K-1 CnocobeH pemiaTh
TUIIOBBIE 3a]1a41
MpoQeCcCHOHAILHON
NesITeIbHOCTH HAa OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX
HayK C IPUMEHEHUEM
MH(POPMAaIMOHHO-
KOMMYHHKAIITHOHHBIX TEXHOJIOTHHA

3. MecTo AUCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

[Mpunagnexxnocts  guctummuabl - BJIOK 1 JJUCHUIUIMHBI (MO YJIN):
Obs3aTenbHas 4acThb.

[IpenmectByronue TUCHUIUIMHBI (OCBOEHHME KOTOPBIX HEOOXOAMMO [UIsl YCIEHIHOTO
ocBoeHMs JaHHOH): "CoBpeMeHHas HayyHas KapTuHa Mupa"

JIMCUMITMHBL, WCIIOJIb3YIOIUE 3HAHUSA, YMEHHs, HaBBIKH, MOJYYEHHbIE MPH U3YUEHHUH
naHHoM: "buonorus ntun u 3Bepei”, "Jlecnas nuponorus”

4. O0beM TUCHMILIHHBI (MOYJISAA) B 3a4€THBIX eIHHULAX C YKA3aHUEM KOJIM4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢
npenoaasaresieM (1Mo BHJAaM Y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSATEJIbHYIO PadoTy
00y4YarIMXCcs

OO0mast Tpy10eMKOCTh TUCIUTUTHHBI COCTaBISIeT 4 3a4. e.,144 Jacos.



Buz yae6HO# paboThl

KonnuectBO yacoB

KonTaktHas(ayauropHasi) pabora

Jlexknuu 36

[TpakTaeckue (cem, 1ab.) 3aHATHUS 36

CamocTosTenbHas paboTa, BKIIOYast MOATOTOBKY K AK3aMEeHaM U 7
3aueram

Bcero yacos 144

5. Conep:kanue JTUCHUILUINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJIUYeCTBA aKaJeMHUYeCKHX YaCOB 1 BH/I0B y4eOHBIX

3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIIMHBI

Cemunap| Camo- |B unrepa-| ®opMbI TEKVIIIET0
Ne Pa3gen n Tema Ceme-| Jlek- p pu P y
JlaGopar.| CTOAT. | KTUBHOM KOHTPOJISA
n/n JTUCIUIIINHBI CTP | HUH
IlpakTuu., pa6. phopme yCIeBaeMOCTH
Tect "OcHOBHEBIE
Llenu 1 3aga4u XUMUK
1 12 HOHSITHA U 3aKOHEI
HAa COBPEMEHHOM 3Tare "
XUMUHU
XUMUA KaK HayKa U ee
ponb B XXI Beke.
1.1 12 1 2
DyHIaMEHTAIbHBIE
XUMHYECKUE TEOPUU
(OCHOBHBIE TIOHATHUA 1
1.2 [3aKOHBI XUMHH. 12 2 2 2
l3mepenne BemecTsa
Kontponbhas
pabota
b [lepnonnueckas cucrema 12 "Tlepuoanueckuii
u [leproanueckuii 3aKOH 3aKOH U
[Iepnonnueckas
cucrema"
OO011ee IpenacTaBiIcHue
D1 [C2mee et 12| 2 2 4
00 aTroMme
Tleproanueckuil 3aK0H
D2 [ CPHOA 12| 2 2 4
J1.11. MenneneeBa
XuMHYEeCKas CBS3b, "
Tect "Xumnueckas
3  |KOMIUIEMEHTapHOCTH B 12 "
CBS3b
XUMUAU
XUMHUECKas CBSI3b.
'V CII0BUA €€
3.1 12 2 1 4
o0pa3oBaHuMsl, IPUPOAA U
rmapamMeTphl CBSI3U
Buael xumMudeckoit
CBSI3U: KOBAJIECHTHAS
3.2 i 12 1 4
MOHHAs 1
MeTaJuInyecKas
PacTtBOpBI Kak Konrposeras
4 p 12 paborta Ne 2
XUMHUYECKUE CUCTEMEI " "
Teopus O/1".




Cemunap| Camo- |B unrepa-| ®opMbl TEKYIIETO
Ne Pa3gen u Tema Ceme-| Jlek- P pu P ym
Jlabopar.| CcTOAT. | KTUBHOM KOHTPOJIfA
n/n JUCHMIIINHBI CTp | Hum
IIpakTnu., pao. popme yCneBaeMoCTH
KommuexT 3amau
dusnyeckue u
XUMHUYECKHE CBOMCTBA
4.1 12 2 2 4
BObI. McTHHHBIE
[pacTBOPHI
JlucriepcHbie U
4.2 |KOJIOUIHBIC CUCTEMEI, 12 2 2 4
X KJIacCU(pUKAIUs
Teopus
S PAEKTPOIUTUYECKOU 12
nuccouanuu
PacTBOpHBI 3JIEKTPOJIUTOB.
Teopus
5.1 PAEKTpOAUTHYECKOU 12 2 2 2
nmucconmanmu C.
Appenuyca
orHo0OMEHHBIE
5.2 |peakuuu. ['uaponus 12 2 2 2
coJiei
6 [XuMmuyeckue peakuuu 12
Kiraccudukanms
XMMHYECKHUX PEAKIUH.
6.1 |OKHCIUTEITBHO- 12 2 2 2
BOCCTAHOBHUTEJILHBIE
€aKIUH
XnMuyeckass KHHETHKA.
CKOpPOCTh XUMHUYECKOM
6.2 [OP 12 | 1 2 4
peaKIu ¥ XUMUIECKOe
aBHOBECHE
Kontponbnas
abora Ne 3
7 MeTannbl 1 HEMETaJUIbI 12 ,I,)
MeTtamis 1
HEMeTaJIIbI"
JlaboparopHas
OO6m1ast XapakTeprucTUKa
pabota Ne 1
7.1 Mmetamnos, pusudeckue u| 12 1 2 4 " N
. CsoiicTBa
XUMHAYECKHE CBOMCTBA "
METAJIOB
KommnekT 3amannii
HemeTtaimisr: o611as
ADAKTEDHCTHKA 10 COCTaBJICHUIO
7.2 P P ’ 12 1 2 4 OKMCIIUTENIBLHO-
OCHOBHBIE XUMHYECKHE
o BOCCTaHOBUTEIBHBIX
CBOMCTBa .
peakmuit
Tect no pazneny 8
"OCHOBHBIE KIJIACCHI
(OCHOBHBIE KJIACCHI XHUMHYECKHUX
8 XUMHUYECKHX 12 coeTuHeHun".
COEIMHEHUI JlaGopatopHas
paborta Ne 2

"N3ydyenue




n/n

Pa3gen u Tema
JTHCHHUIINHBI

CeMme-
CTp

Jek-
119707

Cemunap
Jladopar.
IIpakTuy.

Camo-
CTOST.
pao.

B unrepa-
KTUBHOH

popme

DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMoCTH

XHUMHYECKHUX
CBOMCTB
COCIMHEHMM Pa3HbIX
KJaccoB"

8.1

OKCHIBI U UX CBOWCTBA

12

8.2

KucaoTer:
KJIacCU(UKALINS,
XUMHUYECKHAE CBOCTBA

12

8.3

OcHoBaHus U
aM(poTepHBIC
THJIPOKCHJIBL:
XapaKTepUCTHKA,
Ki1accuukanus u
OCHOBHBIE XUMUYECKHE
CBOICTBA

12

8.4

Comnun. dusnueckue u
XUMHUYECKHE CBOUCTBA
coJien

12

XuMuueckast
WeHTHDUKAITHS

12

9.1

[loHsITHE XUMUUECKOTO
anaim3a. Bunisl
KOJIMYECTBEHHOT'O
aHaIM3a

12

9.2

Llenu u 3agaun
KaueCTBEHHOTO aHaJIn3a

12

10

OpraHqucxaﬂ XUMUA

12

10.1

[loHsiTHE OpraHNYECKOro
BeniecTBa. Teopus A.M.
byTiepoBa: OCHOBHBIE
[10JIOKEHHUSI

12

10.2

[IpenenbHbIC U
HenpeaeabHbIe
YTI€BOAOPOIBI.
OCOOEHHOCTH CTPOEHHUS.
XMMUYECKHE CBOKCTBA

12

Tect mo Teme
"IIpenenbHble U
HeTIpeIeTbHBIC
yTI1€BOA0pOAbI"

10.3

VTIeBoabI U UX
KJ1acCU(pUKAIIHS.
Kpaxmai u nemironosa.
XnMHUyecKre CBOMCTBA
YTJI€BOJOB

12

Tect 1o Teme
"VYrnesoapr".
JlaGopatopHas
paborta Ne 3
"CoiicTBa
YTJIEBOJIOB"

NTOI'O

36

36

72

5.2. JIeKuMOHHBIE 3aHATHS, UX COJEePKAHUE

Ne
/11

HaunmenoBaunue
pa3ziesioB U TEM

Conepxanue

1.1

Xumus Kak Hayka u ee |BBenenue B npenmer. Llenu u 3a1aun XxuMum Ha COBPEMEHHOM




n/n

Haumenosanue
pa3liesIoB U TEM

Conepxanue

poib B XXI Beke.
DyHIaMEHTAIbHBIE
XMMHYECKHUE TEOPUHU

HTarne. DBOJIOLUA XUMAYECKOT0 3HaHUs1. XMMHU KaK HayKa U €€
pouib B XXI Beke. MaTepus ¢ TOYKH 3pEHUS] XUMHUH.

OCHOBHBIE TIOJI0XKEHUS U (POPMYIUPOBKU QYHIAMEHTAIBHBIX
XUMUYECKUX TCOPUN U 3aKOHOB: aTOM-HO-MOJIEKYJISIpHAs TEOPHUs,
3aKOH COXPAaHEHMs MAaCcChl U DHEPTUH, TEOPUS XUMHUYECKOTO
CTPOCHHSI BEIIECTBA

1.2

(OCHOBHBIE ITOHSATHA B
3aKOHbI XMUMUU.
I/ISMepeHI/IC BCIICCTBA

(OCHOBHBIE TOHATHUS XUMUU. MaTepusi U BEECTBO. ATOM,
MOJIEKYJIA, XUMHUYECKUI AJIEMEHT. Bal€eHTHOCTh U CTENEHD
OKHCJICHUS dJIEMEHTa. ATOMHAs U MOJICKYJISIpHAsi MAacChlI.
KoaudecTBO BeIlleCTBa — MOJIb.

(OCHOBHBIE TIOJIOKCHUS U (POPMYITUPOBKH T'a30BbIX 3aKOHOB XUMHH:
MPOCTBIX OOBEMHBIX OTHOIIIECHUH, ABOTaIpO, ypaBHEHUE
MennaeneeBa-Kianeiipona.

M3mepeHne BelecTBa: KOJIMYECTBO BEIIECTBA, OTHOCUTEIbHAS
ATOMHAasl U MOJIEKYJISIpHAsl MacChl, MOJIb BEILIECTBA, MOJISIpHAs
Macca. OCHOBHBIE MOJIOKEHUS U (OPMYITHPOBKHU
CTEXHOMETPUUECKUX 3aKOHOB XUMHHU: ITOCTOSIHCTBA COCTABOB,
HSKBUBAJICHTOB, KPAaTHBIX OTHOIIECHUH. [loHsITHE XUMHUUECKOTO
SKBUBAJICHTA AJIEMEHTA U COeIMHEeHUs. MosipHas macca
HKBMBAJICHTA U MOJISIPHBIM SKBUBAJIEHTHBIH 00bEM

2.1

OOmmee
[peicTaBieHue 00
aTome

OnemeHTapHbie yacTulibl. [loBeeHne AIeKTpoHa B aTOMe.
OnucaHue 3JIeKTPOHHOM 000I0YKH aTOMa 3JIEKTPOHHBIMU
dbopMynaMu u 31eKTpoHOTpaduIecKUM METOA0M. J[BOHCTBEHHAs
rpupona 3JekTpoHa. Ypasuenue Jlyu ne bpoitis. ['maBHoe
opOUTaNIbHOE KBAaHTOBBIE YMClIa. MarHUTHOE KBAHTOBOE YHCJIO.
Cxema CTpOCHHS JIEKTPOHHON 000JIOYKH aToMa 0 YEThIPeM
KBaHTOBBIM uucnam. [Ipunuun Ilaynu u caencTBus U3 Hero.
OnucaHue 3JeKTPOHHOM 000JI0UYKH aTOMa 3JIEKTPOHHBIMU
(dbopMynaMu  31eKTpoHHOrpadudeckum metoaom. [Ipasuio
XyHz1a

2.2

[lepuoanueckuii
3akoH J[.1.
MenneneeBa

JJEKTpOHHAas CTpyKTypa atoMoB U [leproaudeckas cucrema
XUMHUYECKHX 3JIEMEHTOB. 3all0JIHEHHUE AIEKTPOHAMHU
DHEPreTUYECKUX COCTOSIHMM aTOMa COTJIaCHO NIPUHLIUIY MUHUMYyMa
bHepruu. [Ipasuno Kneukosckoro. [Topsaok 3amnonHeHus
DIIEKTPOHAMM SHEPreTUYECKUX YPOBHEW U MonypoBHEN. M neanbHas
1 peaibHas cxeMbl. O01as y1eKTpoHHast popmysa aTOMOB, S-, p-,
d-, f- a71eMeHTBI. DJIeKTpOHHAas CTPYKTypa aTOMOB U
[IEPUOIUYECKAs CUCTEMA DIIEMEHTOB.

[lepnoanueckuii 3axoH [I. 1. MenneneeBa. CoBpeMeHHas
dbopMynupoBka 3akoHa. [IpuunHa nepruoaMUHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN.

CTpyKTypa NEpHOIUYECKON CUCTEMBI 3JIeMEHTOB. [lepnoebl,
rpymsl, noarpynmsl. [lepuognyeckoe M3MEHEHHE CBOWCTB
XUMHAYECKHUX JIEMEHTOB

3.1

XyMuyecKas CBSI3b.
VciaoBus ee
o0Opa3oBaHwsl,
MPUPOJIa U TTapaMeTPhI
CBSI3U

'YcnoBus ee 00pa3oBaHusl, MPUPOIA U TapaMeTpPhI CBS3U. Paguycer
ATOMOB M HOHOB. JHEPrys HOHU3ALMKU. DHEPTUs CPOACTBA K
HIIEKTPOHY. DIEKTPOOTPUIATENBHOCTD.

KoMI1eMeHTapHOCTh, KaK CTPYKTYPHOE COOTBETCTBUE JTFOOBIX
MOJICKYJT UM Y9aCTKOB MOJIEKYJI, 00yCIaBIMBAIOIINX 00pa3oBaHUE
crienu(PUIeCKuX KOMIUIEKCOB (CIIMpaieBUIHAS CTPYKTypa OeKa)




n/n

Haumenosanue
pa3liesIoB U TEM

Conepxanue

3.2

Bunl XuMuueckoi
CBSI3U: KOBAJIEHTHAS
[OJISIpHAS U
HETIOoIsIpHAasl, HOHHAS |
MeTauTndecKas

KoBanenTHass xumuyeckas cBsizb. OHOAJICKTPOHHBIN MEXaHU3M €€
00pa3oBanus. JlJOHOPHO-aKIENTOPHBIA MEXaHI3M 00pa30BaHUSA
KOBaJICHTHOM cBsi3U. [loyisipHas n HemoJApHasi KOBAJICHTHAs CBS3b.
JIMMOJIbHBIA MOMEHT CBSI3U M MOJIEKYJIbl. IOHHAsI CBA3b U €€
CBOICTBA.

MeTamnndeckas CBsI3b, €€ 0COOeHHOCTH. MeTamnaeckast
KpHUCTa/UIM4ecKas peirerka. @u3ndeckre CBOMCTBA BELIECTB C
METAJINYCCKUM TUIIOM CBS3H.

BoopoaHas CBsA3b U €€ BIMSHUEC HA (PU3UYECKUE U XUMHUYECKUE
CBOMCTBA MOJIEKYJI. MEKMOJIEKYIJIIPHOE B3aMMOICHCTBUE

Ddusnueckue u
XUMHUYECKHE CBOUCTBA

Bona, arperatabie cOCTOSIHUS BOAbL. PU3NUECKUE U XUMUYECKHE
cBoiicTBa BoJbl. PacTBOpBI. MicTHHHBIC pacTBOpHI. CriocOOBI

4.1 BOJIbl. IcTUHHBIE BBIPOKCHHS KOHIICHTPAIMH pacTBOpOB (Yo-Has, MOJIIpHAs,
[pPacTBOPHI HOopMasibHas1). PactBopuMocTs. CBOMCTBA HICTUHHBIX PACTBOPOB
Jncnepcrble u JlucniepcHbie cucteMbl. Kimaccudukanys TucrepcHbIX CUCTEM.

MuKporeTeporeHHbIe IPyOOIUCTIEPCHBIC CUCTEMBI: CYCIICH3HH,
4.2 [KOJIJIOUJHBIE CUCTEMBI,
SMYJIbCHH, IIEHBI, a3p030J11. KotonaHble CUCTEMBI: 301U, TEH.
WX KJIaccu(UKaIus
SIBieHnE cuHepes3nca
PacTBOpBI 371eKTpoIUTOB. CHIIBHBIC U CIIA0BIE 3JICKTPOIUTHI.
Crenens aucconuanuu. Koncranra quccoruaum.
MasiopacTBOpUMBIE 3JIEKTPOIUTHI. [Ipon3BeeHre pacTBOPUMOCTH
(ITP).
Teopus anexkTponuTuueckon qucconuanuu C. Appenuyca.
PactBOpHI 271eKTpoIUTOB. CHIIBHBIE U CITA0bIE JIEKTPOIUTHL.
Crenenb auccoruanuu. Koncranra auccomuanuu.
PacTeOpEI MasopacTBOPUMBIE JIEKTPOJIUTHI. [Ipon3BeeHue pacCTBOPUMOCTH
HIEKTPOJINUTOB. Teopus (IIP). .

5.1 briekTponHTHIECKOiE Teopust snexkTponuTuueckoi quccormanuu C. AppeHnyca.
pucconuanum C. PacTBOpbI 371eKTpOoAUTOB. CHUIIBHBIC U CITA0bIe NIEKTPOIUTHIL.
Appenuyca Crenens quccoruanni. KoncrtanTa QUCCOIMALINN.

MasnopacTBOpUMBIE 3IEKTPOIUTHI. [Ipon3BeaeHne pacTBOpUMOCTH
(ITP).
Teopus anexkTponuTuueckon qucconuanuu C. Appenuyca.
PactBOpHI 271eKTpoIUTOB. CHIIbHBIE U CITA0BIE SJIEKTPOTHUTHI.
Crenenpb aucconuanuu. Koncranra quccoruanuu.
MasopacTBOPUMBIE dIEKTPOJIUTHIL. [Ipon3BeeHne pacTBOPUMOCTH
(ITP). Teopus snekTpoautudeckoit auccounannu C. Appenunyca
HNonooOMeHHbIe peakiuu. [TpaBuia HammucaHusT HOHHBIX
MoHoOOMEHHBIC ypaBHEHUU peakuuii. KUCIIOTBI, OCHOBaHUS U COJIM C TOUKHU 3PEHUS

5.2 |peakuuu. ['uaponu3  [T€OpUU AIEKTPOIUTUYECKON TUCCOIUALINH.

coJieit DJIEKTPOIUTHYECKas AUccolMalus Boabl. loHHOE npoun3BeneHne
BO/IbI. BomopoaHbIil mokaszatens. [ 'uaponus coneit (Bce cirydan)
[TonsiTrie xumMudeckoi peakuuu. Knaccudukaius peakimid.

Kiaccudukanms Peakiuy coemMHEHMS, pa3lIOKEeHUs, 3aMeIeHrs, OOMEeHa H JIp.

XUMUYECKUX peakiuid. (OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. CTeneHb

6.1 |OkucIUTENHHO- okuciieHus. OKHCINTENb, BOCCTAHOBUTENb. THITBI OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIC |[BOCCTAHOBHUTEIBHBIX peakiuidi. CriocoObl COCTaBIEHUsI ypaBHEHUN
peakuuu OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakinii. Meton

HIIEKTPOHHOTO OaJlaHca.




Ne Haumenosanue

Conepxanue
/0 paszenoB U TeM

DIIEKTPOJIN3: XapaKTePUCTHKA Mpoliecca. IIEKTPOIU3 PaCTBOPOB U
HIIEKTPOJIN3 PacIIaBOB

Xumuueckas
kuHeThka. CkopocTs  [Xumudeckoe paBHoBecHe. CKOPOCTh XUMUUECKON PEaKIIUU.
6.2 xumudeckoi peakiuu (DakTophl, BIUSIONME HA CMEIICHHE XUMHYECKOTO PAaBHOBECHSI.

1 XUMHYECKOE [Tpuniun Jle [larense

paBHOBECHE

Oomas

XapaKTepUCTHKA Mertamnel. OOias xapakrepuctuka. Knaccudukanus meramios.
7.1 |meTamios, HaxoxieHue MerauioB B npupone. Pusndeckue CBOMCTBA

buznyeckue u METaJUI0OB. XMMHUECKUE CBOMCTBA METAJUIOB

XUMHUYECKHE CBOUCTBA

Hemeramel: oOmas
XapaKTEePUCTHKA,
OCHOBHEIE
XNMHYECKHE CBOMCTBA

Hewmetamnsl. O6mias xapakrepuctuka. CBoCTBa HEMETAIJIOB Ha
OCHOBAHUU UX MMOJIOKEHUS B IEPUOUICCKON TabIuIIe:
OKHCJIUTETIbHBIE U BOCCTAHOBUTEIIbHBIE CBONCTBA

7.2

XapakTepuctuka u onpeaeneHue okcuaa. Knaccudukamms

2.1 OKCHIBI U UX OKCHIOB U UX OCHOBHBIE XUMHUYECKIE CBOIiICTBA. OCHOBHBIE
" |cBOIlicTBa CII0COOBI TOyYEHUS! OKCHIOB. POJIb OKCHJIOB B )KM3HH U€IOBEKA.
OTaenbHBIC PEACTAaBUTEIN OKCHIOB
OmnpenencHue, XapakTEPUCTUKA 1 OCHOBHEIE IIPEICTABUTEIN
KucmaoTer: P » Xap P P

Kiacca KucioT. Kiraccupukanus 1 OCHOBHBIC XMUMHUSCKUC
cBoiicTBa. OCHOBHBIE CLIOCOOBI MOTYYEHUS KUCIOT. OTaeNbHbBIE
MPEACTABUTENH KUCIIOT U UX POJIb B )KM3HU YEJIOBEKA

8.2 [kmaccuukanus,
XMMHUYECKHE CBOMCTBA

OcHoBaHus U
amM(oTepHbIe
UIPOKCH/IBL:

8.3 [xapakTepucTHKa,
Kiaccuukanus u
OCHOBHBIE
XUMHUYECKHE CBOWCTBA

OrnpezesieHre OCHOBAaHUSA U aM(POTEPHOTO THIPOKCUIA.
XapakTepucTuKa Kiacca, Kiaccu(uKaius 1 OCHOBHBIE
XUMHUYECKHe CBOHCTBA. OCHOBHBIC CITIOCOOBI TIOTYyUCHUS
OCHOBaHUH U aM(POTEPHBIX TUAPOKCUAOB. [IprMepsl ocHOBaHUM

OrnpeneneHne coim Kak XUMUIECKOTO COSTMHEHUSI.

Comu. ®uznueckue u [Knmaccudukanus coneit. Duznyueckre 1 XUMUYECKUE CBOWCTBA
8.4 xuMuyeckue cBoricTBa conieil. OCHOBHBIE CITIOCOOBI MOYUEHUs CONeH (IpuMephI
coJieit peakiuii). XapakTepucTrUKa OTJEIbHBIX MPEJACTaBUTENCH comeit
(NaCl, CaCO3)

XUMHYeCKUH aHanu3. TeopeTuyeckre MmonoKeHus
KOJIMYECTBEHHOTO aHaIN3a. TUTPUMETPUUYECKHE METObI aHAIN3A.

[TonsTHe N N .
Du3uKo-XxUMUYecKuil 1 GU3NUECKUil aHaIN3, aHATUTHYECKUN
XMMHUYECKOT0 aHaJIN3a. .
9.1 [Bums: curHai. Ou3nKo-XUMUYECKUH aHaIu3: Xxpomarorpadus
(OymaskHasi, KOJIOHOYHAs, TOHKOCJIOHHAs, ra305KUIKOCTHAs U JIp.);
KOJIMYECTBEHHOTO .
AHATI3A HIIEKTPOXUMUYECKHE METO/IbI aHAIN3a (TUTPOMETPUUECKHUH,

KOHIYKTOMETPUYECKUH, MOTEHIIMOMEeTpUUecKuil). duznueckuit
aHaM3 (CrIeKTpoOTOMETPHS U JIp.)

KadecTBeHHBIN aHamu3: ey 1 3a1a4yu. Knaccudukaius BU10B
KaueCTBEHHOT'O aHAJIN3a. XMMUYECKHE METO/bI AJIEMEHTapPHOTO
AHAJIM3a HEOPTAaHUYECKUX COCTUHEHUN. AHAUTUTUYECKUE TPYIIIbI
KaTHOHOB. CHCTEMaTHYeCKUN U IPOOHBIN aHaN3. AHAIHN3
aHMOHOB. KoTMyecTBeHHAs: XapaKTEPUCTUKA METOIUK
KaueCTBEHHOTro aHayin3a. Cxema npoBeIeHNs] XUMUUYECKOTO

Llenu v 3amauu
9.2 |[kaueCcTBEHHOI'O
aHaIM3a




Ne Haumenosanue

Conepxanue
/0 paszenoB U TeM
Ka4eCTBEHHOI'O aHaIN3a
Momsimie Opranndeckas XUMUs Kak pasjen oomeit xumuu. [Ipeamer u
3a7a4l OpraHnyeckoil xumuu. [IoHsITHE OpraHMYeCcCKOro BEIIECTBA.
OpraHru4eCcKOro

10.1 BemectBa. Teopus
A.M. Byrneposa:
OCHOBHBIE ITOJIOKEHUS

3HaueHUE OPraHUYECKUX COEIMHEHUN B IJIAHETAPHBIX IIPOLieccax.
Teopust xumuueckoro crpoenusi A.M. bytinepoBa, OCHOBHbIE
nosiockeHus. Ilonsitue nzomepa u nzomepuu (npumepsl). [onstue
yraeBo10poaa

Ankanbl. [IpenensHbie yrieBogoposl (ankansel). [londarue
rOMOJIOTa ¥ TOMOJIOTUYECKUH psAll aJIKaHOB. M3omepus yriaeponHon
nenu. HomeHnknatypa opraHn4eckux coeMHeHui. Gusnyeckue u

[IpenenbHbIe U XUMHYECKHE CBOMCTBA aJIKaHOB. OCHOBHBIE NPEACTABUTEIN Kilacca
HEIIpECIIbHbIC [IPEIEIBbHBIX YTIIEBOLOPOIOB.

10,2 [Yr1€BOAOPOABL. Ankenbl. HenpenenbHble yriieBo0pO/b! (aJIKEHBI).
Ocobennoctu [ oMOnOornyecKkuil psij aKeHoB. J[BOWHAs CBSA3b U U30MEPHS
CTPOCHHUS. [10JIO’KEHUSI KpaTHOU CBsA3H. PU3NYECKUE U XUMUYECKHUE CBOICTBA

XumMudeckue cBolicTBajaikeHoB. OCHOBHEIC MMPpEACTAaBUTECIIN KJIaCCa STUIICHOBBIX

YTJICBOAOPOAOB. HOHI/IMepI/ISaHI/IH 9TUJICHOBBIX YTJICBOAOPOAOB:
pCaKknus nNoJInuMepusanun, MpuMEPLI IMOJIMMEPOB U UX POJIb B
PKH3HH 4YCIIOBCKaA

YTeBoabl U UX

[ToHsITHE YTIE€BOJIOB KaK KJ1acCa OPraHUYECKUX COCIMHEHHUM.

KJ1acCU(pUKALIHS.
Kpaxan i 3HaueHue YriIeBOAOB B KU3HU dyenoBeka. Kiaccuduxarms
10.3 . gmnonoga YIJIEBOJIOB: MOHOCAXapybl, IUcCaXapubl U MOJIUCAXAPUIBI.
) . BaxHeiiye monrcaxapuabl: KpaxMail U HEUTI0I03a. XUMHYESCKUE
XUMUYeCKre CBOMCTBA N
CBOMCTBA YTJIEBOJIOB
yTJIEBOJIOB

5.3. Cemunapckue, npaKkTu4ecKue, JadopaTopHbie 3aHATHSA, UX COAEPKAHUE

No paznena u
TEMBI

Copepxanuie U (OpMbI IPOBEACHUS

1.2

OcHOBHBIE TOHATHA U 3aKOHBI XUMUH. [IpoBoauTcs B popme cemMunapa mo
0000IICHUIO U YTIyOJIEeHUIO 3HAHUH.

OCHOBHBIE TTOJIOKEHUS U POPMYTUPOBKH (PYHAAMEHTATBHBIX XUMUYECKUX
TEOPHiA U 3aKOHOB. VI3MepeHne BemecTBa: KOJMYECTBO BEIIECTBA, OTHOCHTEIbHAS
ATOMHAasl U MOJIEKYJISIpHAsi MacChl, MOJIb BEIIIECTBA, MOJISIpHAst Macca. Pemienue
3aja4 1o TeMe

2.2

[lepuoauueckas cucrema u nepuoauueckuid 3akon [[.1. Menneneesa.
[IpoBouTCs B opMe MPAKTUUECKOTO 3aHSATHUS.

Cxema CTpOEHHUS PIEKTPOHHOU 000JI0UKH aToMa MO Y€ThIPEeM KBAHTOBBIM YHCIIAM.
[Tpunuun [laynu u cneactsust u3 Hero. OnucaHue 3JIEKTPOHHOM 000104YKH aToMa
DIIEKTPOHHBIMU (OPMYTIAMHU U SIEKTPOHOTpaAPUIECKIM METOIOM.

3anoTHEHNE SJIEKTPOHAMU YHEPreTUYECKUX COCTOSIHUMA aTOMa COTJIaCHO
npuHIMNY MUHUMYMa 3Hepruu. [Ipasuno Kneukosckoro. Ilopsiaok 3anonHenus
PIIEKTPOHAMU YHEPTreTUYECKUX YPOBHEN U MIOTYPOBHEN

XHUMHUYECKasl CBA3b. HpOBOI[I/ITCﬂ B q)OpMC MPAKTUYCCKOTI'O 3aHATHA.
HOJ’IHpHaSI " HCTIOJIApHAasA KOBAJICHTHAA CBA3b. Honnas CBsA3b, MECTAIJIMYCCKAaA
CBsA3b B XUMHWYCCKNX COCIMHCHUAX.

Onpez[eneHI/Ie CTCIICHHU OKUCJIICHUA XUMHYCCKHX DJICMCHTOB

4.1

PactBopsl. [IpoBoauTcst B popMe NpaKTUUECKOTO 3aHSITHS.




Ne paznena u
TEMbI

Copneprxanue u GOpMBbI IPOBEACHUS

dusnveckue 1 XUMHIECKUE CBOMCTBA BoABL. Pemenue 3amad. CriocoObl
BBIPAKEHUS KOHLIEHTpaLMK pacTBOpoB (%-Hasi, MOJISIpHAsl, HOpMaJbHasi).
CBOICTBa UCTUHHBIX PACTBOPOB

4.2

O3HaKOMIIEHHE C TUCTIepCHBIME cucTeMamu. [IpoBoauTcs B popme 1abopatopHoii
paboTHI.

Dur3nYeCKUe U XUMUYECKUE CBOMCTBA BOJIBI. [ [puroroBienue cycnensuu
KapOoOHaTa KaJlblKs B BOJIE

Teopus snexkTponuTuieckoit qucconuanuu. [IpoBoautcs B popMe MpakTHIECKOro
3aHATHUA.

HonooOMeHHbIe peakiuu. [IpaBuia HanMcaHusl MOHHBIX YPaBHEHUHN peaKLni.
KHCII0TBI, OCHOBAHUS U COJIM C TOUKH 3PEHUS TEOPUU DJIEKTPOIUTHUCKON
nuccouuanuu. I'uaponns conelt (Bce ciyyan)

Xumudeckue peakiuu. [IpoBoautes B popmMe IpaKkTHYECKOTO 3aHATHS.
OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC peakiuu: TUMbL. CIIOCOOBI COCTaBICHUS
YPaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX peakiil. MeTos 3J1IeKTpOHHOTO
OajaHca.

[Tpunuun Jle [llarense. Pemenue 3amad no teme

6.2

Xumuueckue peakini. CKOpocTh XMMHUUECKON peaklIMi U XUMUYECKOE
paBHoBecue. [IpoBoaurcs B popme 1abopaTopHOI pabOTHI.

M3ydyeHne peakiuil CoeAMHEHNUs, Pa3JIoKEeHUs, 3aMelleHus], oOMeHa. M3yuenune
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOHN peakllMi OT KOHLIEHTPALMU U TEMIIEPATYPhI

Mertasibl 1 HemeTaiwsl. [IpoBoauTcest B popMe MPaKTUIECKOTO 3aHATHS.
Xumuueckue cBoicTBa MeTasuioB. [lonyuenue meTamioB u3 pya.

CBolicTBa HEMETAJUIOB HA OCHOBAaHUH MX IOJIOKEHUS B IEPUOANYECKON TabiuLe:
OKHCIIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA

7.1

Mertamnsl. [IpoBoaurcs B popme nabopaTopHoil paboThI.
XUMHUYECKUE CBOMCTBA METAJUTOB. M3yueHne B3anMOI€CTBUSI METAJIIIOB C
ACTBOPAaMH KHUCJIOT

OCHOBHBIE KJIacChl XUMHUYECKUX coeanHeHui. [IpoBoautcs B hopme
MPaKTUYECKOTO 3aHATHUA.

Oxcuapl ¥ X XumMuueckue cBoictna. [Ipumeps! peakunii. OCHOBHbBIE CIOCOOBI
[1OJIy4YEHUSI OKCUJIOB.

KuCIIOTH M UX XUMHYECKHE CBOMCTBA (CocTaBlieHne peakiiuii). OCHOBHbIE
peCTaBUTENN Ki1acca KUCIoT. CrocoObl MOTydeHHUs.

OcHoBaHus 1 am$oTepHble ruapokcubl. Kitaccudukaimst 1 OCHOBHbBIE
XUMHUYeCcKHe cBOMcTBA. OCHOBHBIE CIIOCOOBI MOTYYESHHUS.

Conu u ux kinaccudukamnms. PU3ndeckrne U XUMUIECKUE CBOMCTBA COJICH.
OCHOBHBIE CIOCOOBI OTYYEHUs Coslel (IpUMephl peakinii)

OCHOBHBIE KJIacChl XUMUYECKUX coenHeHui. [IpoBoautcs B hopme
mabopaTopHOil paboTHI.

3yueHne XMMUYECKHX CBOMCTB IIPEICTABUTENIEH KJIacca OKCHJIOB, KHCIIOT,
OCHOBAHUU U COJIEH

10

Opranuyeckas xumus. [IpoBoautcs B hopMe MpakTHUECKOTO 3aHATHUS.
[IpenenbHble yrieBogopoibl. PU3NUECKUE U XUMUYECKHE CBOMCTBA AJIKAHOB.
30meprl. HoMeHKnaTypa yrieBoiopoIoB.

HenpenenbHble yriaeBo10pobl (aJIKEHBI): PU3NUECKUE U XUMUYECKHE CBOWCTBA,
OCHOBHBIE NpecTaBuTeNu. 3oMepust KpaTHOM CBSI3U.

YI1eBOBl: XMMUYECKHE CBOMCTBA. BaskHelne monyucaxapuiasl: KpaxMail U
LIEJUTI0JI03a

10

Oprannyeckast xumus. [IpoBoaurces B popme 1abopaTopHOil paboThI.




Ne paznena u
TEMbI

Copneprxanue u GOpMBbI IPOBEACHUS

OOHapyxeHue yriaepoJia 1 BOAOpoAa B OpraHudeckoM Beuiectse. [lonyuenue
METaHa U U3y4YEHUE €ro CBOMCTB. [IpoBeieHre Ka4eCTBEHHON PEaKUU Ha
HENpeIeNbHbIE YIIIEBOAOPOIbI

6. @oHI OUIEHOYHBIX CpeacTs Jid MNpoBEACHUSA l'lpOMe)KYTO‘IHOﬁ arrecranum 1o

aucuuN/IMHe (MOJHbIH TEKCT NMPUBeIeH B IPUJIOKEHUH K padoyeil mporpamMmme)

6.1. Texkymuii KOHTPOJIb

KOHTpOJILHLle 3aJaHuA UJIH
HHbIC MaTepHaJbl,
HeOﬁXOHl/lMLle JJIS OIIEHKH Onucanue
dranel " o nokasareJei u
MHDOBAHUS . 3HAHUH, YMEHHH, HABBIKOB KpHTepHen
(bopmup " Iepeyenn (ByHbI. " (WIK) ONbITA
Nt KOMIIETCHIMUA 3.1...3 IeATeIbHOCTH. ouelmsamiﬂ
e (popmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 . XapaKTepH3yIOLIMX 3TANbI
n/n N KOMIeTeHIHii V.1...V.n, (bopMupoBa Pa3IHYHBIX ITANAX HX
paboueii . (dopmupoBanus,
no ®I'OC BO H.1...H Il) KOMIIeTeHIMii B Ipoiecce
HporpaMMbI oL ooe . < OIMMCaHHUeEe IIKAJ
O0CBOCHMUSA Oﬁpa30BaTeJ’ILHOI/l 100
AUCHUILTHHBI) HporpaMMbI ouenupanus (o 100-
0aNIbHOI KaJIe)
(HaumenoBanue
OLEHOYHOI'0 CpeI[CTBa)
3.3HaTh OCHOBHEBIC
3aKOHBI .
Kax gprit
1. enu u 3amaun MaTeMaTHYCCKUX U " .
Tect "OcHOBHBIC MIPaBUJIbHBII
XMMHHU Ha €CTECTBEHHBIX HAYK C
1 OIIK-1 [MOHSITUS U 3aKOHBI OTBET T€CTa
COBPEMEHHOM MIPUMEHEHUEM "
XUMUHA onenuBaercs B 0,5
dTane WHPOPMALNOHHO-
6amna (5)
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
Kaxnoe
[IpaBUIIbHO
3.3HaTh OCHOBHBIC BBIIIOJIHCHHOE
3aKOHBI 3a7laHue
2. [lepronuaeckas MaTEMaTUUECKUX U KonTtpomnsHas pabora OIIGHUBAeTcs B 2
5 [cucTeman OIK-1 ecTecTBeHHBIX HayK ¢ |'Ilepuoandeckuii 3akoH| Oaia. Eciu
[lepuoguueckuii [IPUMEHEHUEM u Ilepuonuueckas NIPaBUIILHO
3aKOH MH()OPMALMOHHO- cucrema" BBITIOJIHEHBI BCE 7
KOMMYHHUKAITHOHHBIX 3aJaHui, TO
TEXHOJIOTUHN naercs 1
JIOTIOJTHUTEIIbHBIM
6ain (15)
3.3HaTh OCHOBHBIE
3aKOHBI .
Kaxx it
3. XuMuaeckas MaTeMaTHYCCKUX U .
" NpaBUJIbHBIN
CBSI3b, ecTecTBeHHBIX Hayk ¢ [Tect "Xumuueckas
3 OI1K-1 " OTBET TECTa
KOMITJIEMEHTapHOC MPUMEHEHHEM CBSI3b
Th B XUMHUU MH(OPMAITMOHHO ouexusactcs b 0,5
P 6anna (5)
KOMMYHUKAITMOHHBIX
TEXHOJIOTUI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTEeMaTHYCCKUX U
IIpaBunsHO
€CTECTBEHHBIX HAyK C
4. PacTBOpBI Kak pelIeHHas 3a1a4a
MIPUMEHEHUEM
4 |XMMHYECKHE OIIK-1 KommiekT 3a1au — 1 Oamn, B
nH(pOopMannoHHO-
CHCTEMBI KOMILIEKTE 5
KOMMYHHUKAIIUOHHBIX
N 3anad (5)
TEXHOJIOTH I
Y.YMers pemath
TUTIOBBIC 3a7a4ui




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHUA WIH

HHbIE MAaTEepPUAJIbI,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapaKTepPU3yIMX dTANbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce

0CBOEHHSI 00pa30BaTeILHOI

NpPOrpaMmbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

poeCCHOHATBHOM
NesITeIbHOCTH Ha
OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U
CCTECTBCHHBIX HAYK C
MIpUMEHCHUEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTH I
H.NmeTh HaBBIK
[PEIICHUSI TUIIOBBIX
3amay
poeCCHOHATBHOM
esITeIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX U
€CTECTBCHHBIX HAYK C
MIpUMEHCHUEM
MH(POPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTH I

OIIK-1

3.3HaTb OCHOBHEIE
3aKOHBI
MaTEMaTHUYECKHX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
MH()OPMALMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOT U

Y. YMmeTs pemathb
TUIIOBLIE 3a7a49d
Mpo¢eCCHOHATBHOM
JIesITCIbHOCTH Ha
OCHOBE 3HAHHUH
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHHEM
MH(POPMAINOHHO-
KOMMYHHUKAIIUOHHBIX
TEXHOJIOT U

KonTponbHas padora
Ne 2 "Teopust D"

Kaxnoe
MIPaBUIBHO
BBIITOJTHEHHOE
3a7aHue
OLICHUBAETCA B 2
6amna (10)

7. MeTamibsl 1
HEMeETaILIIbI

OIIK-1

3.3HaTh OCHOBHEIC
3aKOHBI
MaTeMaTUICCKUX U
C€CTECTBCHHBIX HAYK C
[IPUMEHCHHEM
MH(OPMAITMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI

Y.YMers pemath

KonTtponpHas padora
Ne 3 "MeTtamisl 1
HEMETaIbI"

IlepBbie nBa
3ajaHKs
OLIEHUBAIOTCS IO 3
Oaya, TpeThe
3aanue (penieHre
3anmaqn) — 4 6amra

(10)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISl OIIEHKH “02:::::::; -
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3YHLI: o (WJIM) ONbITA purep
N KOMIIETCHII NN 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KOMIIeTeHIii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus PAa3JIMYHBIX ITanax X
paGoueii ? PMHPC ¢dopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HpOI‘paMMbI oL oee . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenuBans (o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
TUIIOBBIE 3a]1a41
poeCCHOHATBHOM
NesTeIbHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U
€CTECTBCHHBIX HAYK C
MIPUMEHCHUEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI
H.MeTh HaBBIK
[PEIICHUSI TUIIOBBIX
3aa4
poeCCHOHATBHOM
NesATeIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAYK C
MIpUMEHCHHEM
MHPOPMAINOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTeMaTHUCCKUX M
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
MH()OPMALMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHIA
V VMETh DelliaTh CBOEBpEMEHHOCTD
) P BBINOJIHEHUS — 1
TUIIOBBIC 3a1a4l
N Oaut, conepikaHue
po¢eCCHOHATBHOM
u opopmiIeHHE
7.1. O6mias NIeATeIbHOCTH Ha
N oTyera — J0 2
XapaKTePUCTHKA OCHOBE 3HAHHI
METaJIJIOB OCHOBHBIX 3aKOHOB Jladopatopnas padota Garnos,
7 i OIIK-1 Ne 1 "CsoiicTBa 0000111eHNE U
(buznueckue u MaTeMaTHYECKUX U "
METaJIIOB WHTEPIIPETAINS
XUMHUYECKHE €CTECTBEHHBIX HAYK C
o MOJTy4YE€HHBIX
CBOMCTBa MPUMEHEHHEM C3VILTATOB I
nH(pOpMannoHHO- (}I@)o }1/\4 HDOBKA
KOMMYHUKAI[HOHHBIX PMYJHp
X HOTOTML BBIBOJIOB - 2 Oaia
(5)

H.lIMeTh HaBBIK
[PEIICHUS TUTIOBBIX
3a1a4
npodeccuoHaTbEHOM
IeATEeILHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0XoauMbIe 1Sl OLeHKH Onucanue
Oranpl on AL ort nokasarejei u
MHUDOBAHUS . 3HaAHHH, ymemm, HaBBbLIKOB Kpl/lTepl/leB
(popmup Ilepeyensn (GYHmbr: u (WaH) onbITA
Nt KOMIIeTeHI Ui 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n . KOMIIeTeHIIMH V.1...¥.n, dopMuEpoBanus Pa3IHYHBIX ITANAX HX
paboyeit ®roc BO . (dopmupoBanus,
mmo H 1 H n) KOMIIETCeHIIHH B mpouecce
IIpOI‘paMMbI oL oee . o OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJOT UM
3.3HaTh OCHOBHEIC
3aKOHBI
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAYK C
MIpUMEHCHUEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJOTUH
Y. VMmeTs pemats
TUIIOBEIC 3a7a4K
poeCCHOHATBHOM
IesITeILHOCTH Ha
OCHOBE 3HAHHIA Kaxnoe
OCHOBHBIX 3aKOHOB TIPaBUIBHO
7.2. Hemertamer: .
o6 MaTeMaTHYECKUX U KoMILIeKT 3aqaHuii 1o COCTaBJICHHOE
CCTECTBCHHBIX HAYK C  |COCTABICHHIO ypaBHCHHE
XapaKTepUCTHKA,
8 OCHOBHDLE OIIK-1 IPUMEHEHUEM OKHCJIUTEIILHO- OILICHUBAETCS B 2
MH(POPMAINOHHO- BOCCTAHOBMTEIILHBIX Oaya, B
XUMHUYECKHE .
N KOMMYHHUKAIIMOHHBIX  [peaKkLui KOMILIEKTE
CBOIicTBa N o
TEXHOJOTUH 3aJjaHui 5
H.MmeTh HaBbIK ypaBaenutii (10)
[PEIICHNST TUTIOBBIX
3a1a4
npoQeCcCHOHANTBHOM
IesITeIbHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAYK C
MIPUMEHEHUEM
MH(POPMAINOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJOTHUH
3.3HaTh OCHOBHEIE CBOEBpEMEHHOCTD
3aKOHBI M Ka4yeCTBO
MaTEMaTHYECKUX U BBINOJIHEHUS — |
€CTECTBEHHBIX HAYK C Gart, comep)kaHue
MpUMEHEHUEM u opopmiteHHE
p JTabopaTopHast paboTa bop
8. OcHoOBHEBIE nH(pOopMannoHHO- W oTuera — Jio 2
Ne 2 "Uzyuenue
KJIaCCHI KOMMYHHUKAIIUOHHBIX " 0aLios,
9 OIIK-1 N XHUMHUYECKHUX CBOMCTB
XUMHUYECKUX TEXHOJIOTHi o 00001IeHnE U
N COeTMHEHUH pa3HbIX
COeTMHCHUI Y. YMmeTs pemiatb raccos” HHTEpIpeTaLHs
THIIOBEIC 3a7a4K TOJIy4€HHBIX
npodeccuoHaTbEHOM pe3yNbTaTOB U
IeATEeILHOCTH Ha (dhopMyIupoBKa

OCHOBC 3HAHHH
OCHOBHBIX 3aKOHOB

BBIBOJOB - 2

6amna. (5)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

MaTEeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH
H.MMeTh HaBBIK
[peIICHIS THTIOBBIX
3a1a4
Mpo¢eCCHOHATBHOM
IeITEILHOCTH Ha
OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOT U

10

OIIK-1

3.3HaTb OCHOBHEIC
3aKOHBI
MaTEMaTHYECKUX U
€CTECTBCHHBIX HAYK C
[IPUMEHEHHEM
MH()OPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJOTHUH
Y.VMmeTs pemats
TUIIOBLIE 3a7a4K
npoQeCcCHOHANBHOM
IesITENLHOCTH Ha
OCHOBE 3HAHHM
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
C€CTECTBCHHBIX HAYK C
MPUMEHEHHEM
MH(POPMAINOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJOTHUH
H.MMeTh HaBBIK
[pEICHHST TUTTOBBIX
3a1a4
po¢eCCHOHATBHOM
IesITCIbHOCTH Ha
OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHHEM
MH(OPMAITMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

Tect no pasneny 8
"OCHOBHBIC KJIACCHI
XUMHUYECKHX
coeTMHEHNH"

Kaxxnprit
NpaBUIbHBIN
OTBET TECTA
OLIEHUBAETCS B 1
6an (15)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

HeOﬁXOHl/lMLle JJISl OIIEHKH Onucanue
Oranpl " o nokasarejei u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
(popmup Ilepeyensn (GYHmbr: u (WaH) onbITA
Nt KOMIIeTeHI Ui 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KOMIIeTeHIii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n N KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIHYHBIX ITANAX HX
paboueii . ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oL oee . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
3.3HaTh OCHOBHBIE
10.2. IlpenenbHele
3aKOHBI .
1 HeTnpe/ieNIbHbIe Kask nprit
MaTeMaTHYCCKUX U Tect o Teme .
YTICBOZIOPOIBL. ecTecTBeHHBIX Hayk ¢ |'lIpenenbHbic 1 MPaBHIILHLIN
11 |OcobennocTH OIIK-1 Y P OTBET TECTa
MPUMEHEHUEM HenpeeabHbIE
CTpoeHusl. H(OPMALHOHHO N onenusaercs B 0,5
XuMHIecKre P Y P 6amna (5)
. KOMMYHHUKAITHOHHBIX
CBOICTBa N
TEXHOJIOTH
3.3HaTh OCHOBHBIC
3aKOHBI
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAYK C
MIPUMEHEHUEM
nH(pOpMaLMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTU I
Y. VMmeTs pemats
TUIIOBBIC 33/1a4H
Mpo¢eCCHOHATBHOM
IeATeILHOCTH Ha Copeprxanue u
OCHOBE 3HAHMIT odopmIiIeHHE
10.3. Yrinesoasl u bop
i OCHOBHBIX 3aKOHOB oTyera — 10 2
MaTeMaTHYECKUX U 0aJLIos,
KiaccuUKaIus.
eCTeCTBCHHBIX HayK ¢ |JlabopaTopHas pabora 00001IeHNE 1
Kpaxman u " -
12 . OIIK-1 [IPUMEHEHUEM Ne 3 "CpoiicTBa UHTEpIIpeTALUs
) HH(POPMAIIMOHHO- TJIeBOIOB" MOJTYYEHHBIX
XUMHUUYECKHUE bopwar Y A i
. KOMMYHHUKAITHOHHBIX pe3yNbTaToOB U
CBOMCTBA N
TEXHOJIOTHH (dhopmyrpoBKa
YTIIEBOJIOB
H.MMeTh HaBBIK BBIBOJOB - 710 3
[PEIICHNST TUTIOBBIX 6aimoB (5)
3a1a4
po¢eCCHOHATBHOM
IeATeILHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHHEM
MH(POPMAINOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJIOTUI
3.3HaTh OCHOBHBIC
3aKOHBI .
Kaxx it
MaTeMaTHYECKUX U .
MIPaBHIIBHBII
eCTEeCTBEHHBIX HayK ¢  [TecT o Teme
13 OI1K-1 " " OTBET TECTA
MIPUMEHEHUEM Yrnerobl
O — onenuBaercs B 0,5
p 6amna (5)
KOMMYHUKAI[HOHHBIX
TEXHOJIOTUI
HUToro 100




6.2. IIpomMe:KyTOYHBIH KOHTPOJIb (3a4€eT, IK3aMeH)

PaGoyum yueOHBIM IJIAHOM NPEAYCMOTPEeH JK3aMeH B cemecTpe 12.
BOITPOCHI J1J151 IIPOBEPKU 3HAHMIA:

1-ii Bompoc Oumera (40 OamroB), BuUA Bompoca: Tect/mpoBepka 3HaHui.  Kputepwuii:
[TpaBuiibHBIE OTBETHI Ha BOMPOCH MO3BONISIOT Habparh 40 OGamioB (20 BOMPOCOB, Kax bl
MpaBUJIBLHBIN OTBET - 2 Oasuia).

Komnerennusi: OIIK-1 Cnocofen pemars THIOBBIE 3agauyd  NpPodeccHoHAIbHOM
AeATeIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 32KOHOB MaTeMAaTHYeCKHMX M €CTeCTBEHHBIX
HAYK ¢ IpUMeHEeHHeM HH(OPMallHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHil

3HaHue: 3HaTh OCHOBHBIE 3aKOHbI MAaTE€MaTHYECKHUX M E€CTECTBEHHBIX HAyK C IPUMEHEHUEM
MH(}OPMaLOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

1. ATOMHO-MONIEKYJISIpHOE Yy4Y€HHUE, €ro OCHOBHbIe mojoxeHus. Pomp M.B. JlomonocoBa B
CO3J1aHUU OCHOB aTOMHO-MOJIEKYJIIPHOTO YYEHUS.

2. Baxkneimue nouvcaxapuibl: Kpaxmail U LeJUIk0J103a. XMMUYECKHE CBOICTBA YIJIEBO/IOB.

3. Buabl KoBaneHTHOW CBsI3U U MexaHuU3M ee oOpasoBanus. [lonsipHas u HemosspHas
KOBaJIEHTHAs CBA3b. J{UMIOJBbHBIN MOMEHT CBSI3U U MOJIEKYJIBL.

4. BogopoiHas CBS3b M MEXaHU3M €€ 00pa30BaHUS.

5. JlucniepcHble CHCTEMBI M UX Kiaccudukamms. ['pydoaucnepcHsie pacTBOPbL. IMYIbCHH, HX
XapaKTepUCTHKA U OUOJIOTUYECKas POJIb.

6. M3mepenue BemectBa. OTHOCUTENbHAs aToMHas U MoJeKkyijsipHas Macca. KoamuectBo
BelecTBa (MOJIb, MOJISIPHAS Macca).

7. Kucnotel. OmnpeneneHue, XapaKTEpUCTHKAa U OCHOBHBIE MPEJICTaBUTENN Kilacca KHUCIOT.
Knaccugukaius u ocHOBHblE XUMHUYECKUE CBoWCTBA. OCHOBHBIE CIOCOOBI MOJYYEHHs KUCIOT.
OTtaenpHbIE MPEICTaBUTENN KUCIOT U UX POJIb B )KU3HU YEJIOBEKA.

8. Knaccuduxarus XuMu4eckux peakiuii (IpuMepbl ypaBHEHHU peaKiuii).

9. Konnouiabie pacTBOPHI, CBOMCTBA U UX OMOJIOTUYECKAs POJTb.

10. Merannuueckass XMMHUYecKas CBsI3b, MeXaHH3M ee oOpa3oBaHus. CBolcTBa METaIOB Ha
OCHOBaHUHU METAJUIMUECKOH CBS3H.

11. Meramnsl. O6mas xapakrepuctuka. Knaccugpukanus meramuioB. HaxoxaeHne MeTamioB B
npupoge. dusznyeckre CBOWCTBA METAUIOB. XHMMHUYECKHE CBOMCTBAa MerawioB. Ilomyuenue
METAJIJIOB U3 PYI.

12. Hemeramibl. O6mas xapaktepuctuka (mpumepsl). CBOMCTBa HEMETAIIOB HA OCHOBAHUH HMX
MOJIOKEHUS B IEPUONYECKOM TabIHIle: OKUCIUTEIbHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA.

13. OGmiee nmpeacraBieHne 06 atoMe. DJIeMEHTapHBIC YACTHUIBI aTOMa, aTOMHOE SIIPO, U30TOTIBL.
['maBHOE M OpOHTaIBHOE KBAHTOBBIE UynciIa. CXemMa CTPOEHUs IEKTPOHHOM 000JI0UYKH aToMa o
yeTblpeM KBaHTOBBIM unciam. [Ipuniun [laynu u cienctsus u3 Hero.

14. OxucnIuTeNnbHO-BOCCTAaHOBHUTENbHbIE peakuuu. CrocoObl COCTaBICHHMS ypaBHEHUUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (MeToJ 3JIEKTPOHHOIrO OajaHca, MpPUMEpHI).
Knaccugukaius OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PeaKLUH (IIPUMEPBI).

15.  OxuCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OKHUCIeHUsA. OKHUCIHUTENH,
BOCCTaHOBUTEIIH.

16. Oxcuapl. XapakTepucTuka W omnpeneneHue okcuma. Kiaccudukammss OKCHIOB U WX
OCHOBHBIE XMMHYeCKHe CBoWcTBa. OCHOBHBIE CIOCOOBI MOJTY4YEHHUsI OKCUIOB. Ponb okculoB B
KHU3HU yenoBeka. OTJeNbHbIE PEACTaBUTEIN OKCHUIOB.

17. Opranuueckass XuMmusa: npeamer M 3anadyd. [lonsTme opranuueckoro BemiectBa. Pounb
OpraHWYECKON XMMUH B KU3ZHEIEATEIbHOCTH YEJIOBEKA.

18. OcHoBanuss u amdorepHble THIpoKcuAbl. OrmnpeneneHue OCHOBaHUS M aM(OTEpHOTro
TUAPOKCUAA. XapaKTepUCTUKa Kiacca, KilacCHU(HUKalus U OCHOBHbIE XMMHYECKHE CBOWCTBA.



OcHOBHBIE CIOCOOBI TOJYYEHUS] OCHOBaHMH U aM(OTEpHBIX THAPOKCHIOB. [Ipumepsl
OCHOBaHUM.

19. OcHoOBHBIE 3aKOHBI XMMHUH. 3aKOH ABOTAJpPO U CJIEJICTBUE U3 HETrO (IIPUMED).

20. OcHOBHBIE 3aKOHBI XUMHUHU. 3aKOH MOCTOSIHCTBA COCTaBa (IaTh (POPMYIUPOBKY U MPUBECTH
puMep).

21. OcHOBHBIE 3aKOHBI XUMUU. 3aKOH COXPaHEHUSI MacChl BELIECTB U 3HEepTruu (HopMyInpOBKa U
puMep).

22. OcHOBHbBIE TOJIOKEHHUSI TEOPUU CTPOCHHSI OpraHudeckux coeauHeHuit A.M. bytieposa.
N30oMmepbl, U30MepUs U €€ BUJIBI.

23. Ilepuonnueckuii 3akon JI. 1. Menneneera. CoBpemeHHast popMynupoBKa 3akoHa. [Ipuunna
NEPUOANYHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUM.

24. ITonmumepu3anus aakeHoB (IPUMEPBI Peakinii). Posib MoaMMepoB B )KU3HU YEJIOBEKa.

25. lloHsiThe yrieBoJOB KakK KJlacca OPraHUYEeCKUX COCAUHEHUN. 3HaueHUE YIIIEBOJIOB B JKU3HU
yenoBeka. Kimaccuduxaiys yrieBooB: MOHOCAXapuIbl, AUCAXapU/Ibl U TIOJTUCAXaPHIbL.

26. IlpenenbHble yriaeBOAOPOAbI (ajlKaHbl). ['OMOJIOTHYECKUNA Psii, TOMOJOTUYECKAsl Pa3HOCTD,
uzomepus yriaepoanoi nenu. OcHOBHbIE (U3UYECKUE U XUMUYECKHE CBONCTBRA.

27. PactBopbl. Buasl pactBopoB. CriocoObl BbIpaXXEHHS KOHILIEHTpalMM pacTBOpoB (%o-Has,
MoJsipHasi). PactBopuMocTs. CBOMCTBA HCTUHHBIX PaCTBOPOB.

28. Cmemenue xumuueckoro pasHosecus. [lpunnun Jle-Illarense.

29. Comu. OmnpeneneHue COJM KaK XUMHYECKOTO coenuHeHHs. Kiaccudukarus coliei.
Ou3nuecKkre 1 XUMHYECKUE CBOWCTBA colieil. OCHOBHBIE CITOCOOBI MOTYyYSHHS COJIEH (TPUMEpPHI
peakiuit). XapakTepucTuka oTaeabHbIX npeactasureneit comneit (NaCl, CaCO3).

30. Crpykrypa mnepuogudeckoit cuctembl aemeHToB .M. Menneneesa. Ilepuonbl, rpymisl,
noarpynmnsl. [lepuonnyeckoe n3MeHEeHHE CBONCTB XUMUYECKUX JIEMEHTOB.

31. Teoperuueckue IMOJIOKEHUSI KOJIMYECTBEHHOIO aHanu3a. [IoHATHE XMMHYECKOro aHaiu3a.
Buasl konmdecTBEHHOTO aHanu3a. 3HaYeHne U 001acTh MPUMEHEHHS KOJIMYECTBEHHOTO aHaIH3a.
32. Teopust 37€KTpOIUTUYECKON Aucconuanuu. KuciaoTel, coiau, THAPOKCUIBl C TOUKH 3PEHHS
TEOPUU DJIEKTPOJIUTHYECKON naucconanuu. CocTaBleHUE YPABHEHHMM AJIEKTPOJIMTUYECKOU
JUCCOLIMAINY.

33. Teopus snexTposuTHUecKo auccounanuu. CunbHble U cialble 37eKTpoanThl. CTeneHb
nuccouuanuu. Koncranra nuccounanuu. ManopacTBOPUMBIE 3IEKTPOJIUTHI.

34. Xumuyeckasi CcBsi3b, €€ BUIbl. MexaHM3M 00pa30BaHUS XMMHUYECKOM CBS3M. YCIIOBHUS €€
o0pa3oBaHus, IPUPOA U TapaMeTpbl CBA3U. VoHHAst XuMuveckasi CBsI3b.

35. Xummnueckoe paBHOBecHe. CKOPOCTh XUMUYECKUX peakuuid. DakTopkl, OT KOTOPHIX 3aBUCUT
CKOPOCTb XUMUYECKOW PEaKINH.

36. XuMus Kak HayKa: ONpe/esieHue, MpeAMET, Leu U 3aJa4yi. OCHOBHBIE MMOHATHS B XUMHUH.

37. llenu m 3agauM KauecTBEHHOro aHanu3a. Kimaccuukainus BUIOB KaYECTBEHHOTO aHAJINM3a.
AHanmuMTUYeCKHe TpyNmnbl KATHOHOB, aHalW3 aHUOHOB. KojudecTBeHHass XapaKTEepUCTUKA
METOJIMK KaueCTBEHHOTO aHaJIH3a.

38. OTriieHOBBIE YIiIeBOAOPOAbI (anKkeHbl). CTpOEHHE aJKEHOB, U30MEPHS MOJIOKEHUS KPAaTHOM
CBs3U. [ 'OMOJIOrMYeCKuii psii U OCHOBHBIE CBOMCTBA. XMMUYECKHE CBOMCTBA AJIKEHOB.

39. SBnenus puznueckue u xumudeckue. CocTaBieHHEe XMMUYECKUX YPaBHEHUH.

TUITOBBIE 3AJIAHHWS J1J151 IPOBEPKM YMEHUI:

2-it Bompoc Ouneta (30 6amioB), BUA Bompoca: 3amanue Ha ymenue. Kpurepuii: [IpaBunsHO
BBITIOJITHEHHOE 3aJlaHue MO3BoJisieT HaOpath 30 OamioB (XuMmudeckas peakius - g0 10 6amios,
pacuetsl 1o popmyiie - 10 10 Gansos, npaBuiIbHOE pemeHue - 10 10 6annos).

Komnerennusi: OIIK-1 Crnocoden pemars THIOBbIE 3a4a4yd  NPodeccHOHAIbLHOM
AeSTeIbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 32KOHOB MAaTEeMAaTH4YeCKHX M €CTeCTBEHHBIX
HAYK C IPUMeHeHHeM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTHil



YMmenue: YMeTh pemath TUIOBbIE 33/1a41 MPO(eCcCHOHANBHOM 1eATeIbHOCTH HAa OCHOBE 3HAHUN
OCHOBHBIX 3aKOHOB MaTEeMAaTUYECKUX M €CTECTBEHHBIX HayK C MPUMEHEHHEM HMH(OpMAalHOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTUH

3amaya Ne 1. OnpenenuTes KOHUEHTPALUIO BEIIECTB B paCTBOPAX, UCIOJIb3Ys 3HAHUS OCHOBHBIX
3aKOHOB XUMHHU

3amaua Ne 2. Onpenenuth ckoiibko TOHH CO2 mocTaBiseTcss B atMochepy HaceleHHueM 3eMITH B
T'OJ ¥ CKOJIbKO MOTYT IOTJIOTHTD B IIporiecce POTOCHHTE3A Jieca TUIaHETHI.

3anmava Ne 3. Paccuntarh Ha OCHOBE 3HaHUI 3aKOHOB XUMUU 00BEMBI IOCTYIUICHUS B aTMOC(EpPY
NapHUKOBBIX Fa30B B PE3YJIbTATE CKUTAHUS OPIraHUUYECKOT0 TOILIMBA.

TUITIOBBIE 3ATAHIA T ITIPOBEPKH HABBIKOB:

3-ii Borpoc Owmtera (30 GamnoB), BuA Bompoca: 3amaHue Ha HaBblkU. Kpurtepuii: [IpaBunbpHOE
BBINIOJTHEHHOE 3a/[aHUE OIICHUBACTCS MAaKCMMalbHO B 30 6asuioB.

Komnerennusi: OIIK-1 Cnocofen pemars THNOBBIE 3agaud  NpogeccuoHAJIbHOM
NesITeJIbHOCTH HA OCHOBE 3HAHHH OCHOBHBIX 32KOHOB MAaTEMATHYECKHUX M €CTeCTBEHHBIX
HAaYK ¢ IpUMeHeHHeM HH(POPMALHOHHO-KOMMYHUKAMOHHBIX TE€XHOJIOTHii

HaBpik: lIMeTh HaBBIK pEIICHHS THIIOBBIX 33Ja4 MPO(ECCHOHANBHON JEATeLHOCTH Ha OCHOBE
3HAaHUH OCHOBHBIX 3aKOHOB MAaTEMaTHYEeCKUX W €CTECTBEHHBIX HAyK C MPUMEHEHHEM
MH()OPMAIIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUI

3aganne Ne 1. Hammmmre mociieqoBaTeNbHOCTh PEAKIU, C TOMOIIBIO KOTOPBIX MOYKHO
OCYIIECTBUTD IPEBPAILEHHS B ONPEACICHHON IIENOYKe

3amanne Ne 2. PemuTh ypaBHEHHE OKHCIUTEIHLHO-BOCTTAHOBHUTEIBHOM PEAKIMH, HCIIONb3YS
METO/I 3JIEKTPOHHOTO OajaHca

3ananue Ne 3. CocTtaBbTe MOJEKYJSAPHbIE U MOHHBIE YPABHEHUS peakUUil T'MApOJIN3a COJIeH Ha
OCHOBE 3HAHUH TEOPUH IEKTPOITUTHUUECKON AUCCOLUAIIH

OBPA3EIL] BUJIETA

MI/IHI/ICTepCTBO HAYKH U BBICIICTO 06pa30BaH1/m
Poccuiickoii deneparmn Hanpasnenue - 35.03.01 Jlecnoe nemno

denepanabHOE TOCYIapCTBEHHOE OIOHKETHOE HpO(I)I/IJIB - JlecHOE 1€NI0
00pazoBaresbHOE yUPEKICHUE

BBICIIIEr0 OGPA30BAHKS Kadenpa orpacneBoit 5KOHOMUKHU U
«BAUKAJILCKUI TOCYJAPCTBEHHBINA ynpaBieHHUs IPUPOJHBIMHU PECYPCAMHU
YHUBEPCUTET» ,Z[I/ICHI/IHJ'II/IHa - XumMus
(®I'BOY BO «bI'Y»)

9K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 GamoB).

2. PaccunTaTh Ha OCHOBE 3HAHUH 3aKOHOB XUMHH 00bEMBI TIOCTYIUICHUS B aTMOChEpy
NapHUKOBBIX Ta30B B Pe3y/IbTaTe CKUTAHUSA OpraHuYecKoro Torausa. (30 6amioB).

3. CocTraBbTe MOJIEKYJISIPHBIC M HOHHBIE YPaBHEHUS PEAKITHI TUAPOIN3a COJieH Ha
OCHOBE 3HAHHI TEOPUH INEKTPOJIUTUUECKOUN nucconuaruu (30 6anmos).

CocraBurenp O.U. TopbyHoBa

3aBeyronuit kageapou A.A. NsmecTheB

7. IlepeyeHb OCHOBHOI M IONIOJHUTEJIBLHOM y4eOHOH JUTEPATypPhbl, HEO0X0AMMOM 15
OCBOEHMS TMCHUIIMHBI (MOTYJIs1)



a) OCHOBHAsI JIMTepaTrypa:

1. I'muuka H. JI., ba6koBa A. B., IlonmkoB B. A. OOmas xummus. ydeO. juisi OakajaaBpoOB.
JIOTTYIIIEHO M-BOM BBICIIIETO U CpeHero crenuanbHoro oopasoanus CCCP. 18-e u3n., nepepad.
u gom./ H. JI. T'nunka.- M.: FOpaiit, 2012.-898 c.

2. Epoxun FO. M. Xumust. yue0. ais cpen. nmpod. odpazoBanus. fomymeHo M-BoM o0pazoBaHus
P®. 16-e uzn., crep./ 1O. M. Epoxun.- M.: Akagemus, 2011.-395 c.

3. T'abpuensn O. C., OctpoymoB M. I'. Xumusa. pex. dDenepaqbHbIM HH-TOM pa3BUTUS
oOpazoBaHus. g mpodeccmii M CHCIHAIBHOCTEH  COIMAIbHO-3KOHOMHYECKOTO U
ryMaHHUTapHOTro npoduield. yued. cpea. M Hau. mpod. oOpazoBanus. S5-¢ u3n., crep./ O. C.
I"a6puensu, U. I'. Octpoymos.- M.: Akagemus, 2012.-207 c., [4] .

4. Epoxun 0. M. Xumus B Bompocax M orBerax. yue0. mocobue/ HO. M. Epoxun.- M.:
IIpocnekr, 2016.-144 c.

5. boarpomerok B.B. OOmas xumus [DIIeKTpOHHBIN pecypc]: yueObHoe mocodue/ boarpomerok
B.B.— DiIeKTpOH. TEKCTOBLIE JaHHble.— MuUHCK: Beiniimas mxkoaa, 2012.— 624 ¢.— Pexum
npoctyna: http://www.iprbookshop.ru/20236.— DB5C «IPRbooksy

6. Xomuenko I'. I1. Heopranuueckass XuMus : YIeOHUK JUI CENbCKOXO3SIMCTBEHHBIX BY30B / I,
I1. Xomuenko, U. K. ITutoBuu. — 3-¢ m3a. — Cauxr-Iletepoypr : KBaapo, 2021. — 464 ¢c. —
ISBN 978-5-91258-082-6. — TeKcCT : 3AeKTPOHHBIN // DIEKTpOHHO-0MOIrnoTeuHas cucrema IPR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/103109.html

0) JOMOJIHUTE/IbLHAS JIUTEpaTypa:

1. I'muaka H. JI., PabunoBuu B. A. O0mas xumus. gomyimeHo M-Bom obpa3zoBanusi PO. yuel.
nocobue st By30B. 23-e usa., ucnp./ H. JI. I'munka.- JI.: Xumus, 1983.-704 c.

2. Anexcamm 0. B., Illmak U. E. Obmas xumus. yue6. mocobue/ 0. B. Anekcammn, U. E.
[Imak.- M.: lamkoB u K, 2009.-255 c.

3. IlycroBamoBa JI. M. Opranuueckas xumus. jaomnyiieHo M-Bom oOpazoBanus P®. yueO.
nocobus st cpen. mpod. odbpazosanus/ JI. M. Ilycrosanosa.- PoctoB u//l: ®enukc, 2005.-320
c.

4. Epoxun HO. M. Xumus. y4e6. s cpea. npod. odpa3oBanus. gomyiieHo M-Bom o0pa3oBaHus
P®. 15-e uzn., crep./ 1O. M. Epoxun.- M.: Axanemus, 2010.-396 c.

5. Tabpuensa O. C., OctpoymoB U. I'. Xumus. yueO. mis cpen. nmpod. odpazoBaHus. JOMYIIEHO
M-BoMm obpazoBanust P®. 9-e uzn., crep./ O. C. I'abpuensn, U. I'. OctpoymoB.- M.: Akanemus,
2011.-335 c., [8] . doT.

6. IlycroBanosa JI. M., HukanopoBa M. E. Xumus. yueOnuk 1 cpea. mpod. odpazoBaHusl.
nonyuieHo M-Bom oOpaszoBanust U Hayku P®/ JI. M. IlycroBanoBa, . E. Hukanoposa.- M.:
KnoPyc, 2014.-439 c.

7. XuMUS: OCHOBHBIE TOHSTHS, TEPMHHBI U 3aKoHbI. y4ueO. mocodbue/ JI. H. bmunos, U. JL.
[Tepduiona, JI. B. FOmamesa, P. I'. Uysuinses.- M.: KnoPyc, 2011.-155 c.

8. Kum A.M. Opranudeckas xuMusi [DIEKTPOHHBIA pecypc] : ydueOHoe mocoOue s BY30B /
A.M. Kum. — DeKTpoH. TeKcToBbIe naHHble. — HoBocubupck: CHOUPCKOE YHUBEPCUTETCKOE
uznatenserBo,  2017. — 844 c¢. — 978-5-379-02004-0. — Pexum jocTyma:
http://www.iprbookshop.ru/65281.html

9. [Ipecc U.A. OcHOBEI 00111Ie# XUMUU [ DIIEKTPOHHBIN pecypc] : ydebHoe mocobue / U.A. TIpecc.
— DnekTpoH. TekcToBble janable. — CI16. : XUMU3IAAT, 2017. — 352 ¢. — 978-5-93808-
286-1. — Pexum noctyna: http://www.iprbookshop.ru/67353.html

8. Ilepeuenb pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANUMOHHOH ceTH «WHTEepHeT»,
HEe00XOIMMBIX /ISl OCBOCHHUS AMCUMILIMHBI (MOAYJIfA), BKJIOYasA NPodecCHOHATbHBIC 0a3bl
AAHHBIX U MHGOPMALMOHHO-CIPABOYHbIE CHCTEMbI

Jlis  OCBOGHHSI AWCHMUILTUHBI OOYYarOmIeMyCsi HEOOXOIWMBI CIIEAYIOIIHUE PECYPCH
MH(}OPMaLMOHHO-TEIEKOMMYyHUKAIIMOHHOM ceTn «IHTepHeT»:


http://www.iprbookshop.ru/20236
http://www.iprbookshop.ru/20236
http://www.iprbookshop.ru/20236
https://www.iprbookshop.ru/103109.html
https://www.iprbookshop.ru/103109.html
https://www.iprbookshop.ru/103109.html
https://www.iprbookshop.ru/103109.html
http://www.iprbookshop.ru/65281.html
http://www.iprbookshop.ru/65281.html
http://www.iprbookshop.ru/65281.html
http://www.iprbookshop.ru/65281.html
http://www.iprbookshop.ru/67353.html
http://www.iprbookshop.ru/67353.html
http://www.iprbookshop.ru/67353.html

— Caiit balikanbCKOro TOCyJapCTBEHHOTO YHUBEPCHUTETA, aJipec aoctyma: http://bgu.ru/, goctymn
KPYTJIOCYTOYHBIM HEOTPaHUUEHHBIN U3 110001 Touku MHTEpHET

— DrnekTponHO-OMbMMoTeuHas cucrema [PRbooks, anpec gocryma: https://www.iprbookshop.ru.
JOCTYI HEOTpPaHHYCHHBIH

9. MeTonnyeckue yKazaHusi VISl 00y4al0IMXCsl 10 OCBOEHUIO TUCHMILIUHBI (MOIYJIs1)

N3yuaTh QUCLUIUIMHY PEKOMEHIYETCS B COOTBETCTBUM C TOW IOCIIE€A0BATEIbHOCTBIO,
KOoTOpasgs o0Oo3HaueHa B €€ cojepaHWW. J{JIs yCIemIHOro OCBOCHHMS Kypca OOydarommecs
JIOJDKHBI UMETh IIepBOHAYaJIbHbIE 3HAHUS B 00JaCTH XUMHUM B paMKax IIKOJIBHOM IPOrpaMMBl.

Ha nexnusx mpenojaBarenb 03ByYMBAET TEMY, 3HAKOMHT C MEPEYHEM JIMTEPATYpPHI IO
TeMe, OOOCHOBBIBAET MECTO M DPOJIb 3TOW TeMbl B JAHHOM JUCLUIUIMHE, PAcKphIBaeT ee
NpakTUYecKoe 3HaueHue. B Xoje Jnekuuii CTyAeHTYy HEOOXOAMMO BECTH KOHCHEKT, (pUKCHUpPYs
OCHOBHBIE ITOHATHS U MPOOIIEMHBIE BOIIPOCHI.

[IpakTryeckne (CEeMHHAPCKHE) 3aHSATHS 10 CBOEMY COJCPIKAaHHUIO CBSI3aHBI C TEMATUKOMN
JEKIMOHHBIX 3aHATHHA. HauMHaTh MOATOTOBKY K 3aHATUIO LeJ1eCO00pa3HO ¢ KOHCIIEKTA JICKIU.
3ajaHre Ha TMpPaKTUUECKoe (CEMUHAPCKOE) 3aHsATHE CooO0maeTcss oO0ydaroImumcs N0 €ro
npoBezneHus. Ha ceMuHape mpenojaBarenb OpraHu3yeT oOCYX/JIE€HUE 3TOW TeMbl, BbICTymNas B
Ka4yecTBE OpraHU3aTopa, KOHCYJIbTaHTA M HKCHEpTa Y4eOHO-TIO3HABATEIBHOW IESTEIbHOCTH
oOyuarorerocs.

N3ydyenne quciUIivHbl (MOyJIsl) BKIIOYAET CaMOCTOSATENbHYIO paboTy 00ydaroIerocs.

OCHOBHBIMHU BHUJJAMH CaMOCTOSITEIIbHON pabOThl CTY/IEHTOB C y4acTHUEM IIperojiaBaTeseit
SIBIISTEOTCSL:

* TeKYyIL[UEe KOHCYJIbTALIUY;

* KOJUTOKBHYM Kak (popMa KOHTPOJISI OCBOCHHUS TEOPETUIECKOTO COICPIKAHUS TUCIIUILIIHH:
(B yachl KOHCYJIbTALUH, IPETyCMOTPEHHBIE YUEOHBIM IIJIAHOM);

* IpUEM U pa300p JOMAIIHUX 3aJaHUH (B 4achl MPAKTUYECKUX 3aHITHI);

* IPUEM U 3aluTa Ja00paTOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHATUH).

OCHOBHBIMU BUJIaMU CaMOCTOSITEILHOM pabOTHI CTY/IEHTOB 0€3 y4acTHsl IIpernoiaBareien
ABIISIOTCA:

* popMUpOBaHUE U YCBOCHHUE COJIEPKAHMS KOHCIIEKTA JIEKINI Ha 0a3e peKOMEH/I0BaHHOU
JEKTOpOM Y4eOHOW JMTepaTypsl, BKJIOYas HHPOPMALMOHHBIE O00pa30BaTeNIbHBIE PECYPCHI
(97EKTpOHHBIE YUEOHUKH, 3JIEKTPOHHBIE OMOINOTEKH U Ip.);

* CaMOCTOSITEJIbHOE HU3y4YEHHME OTJENbHBIX TEM WM BOMNPOCOB IO YYE€OHMKAM MWIIH
y4eOHBIM TTOCOOUSIM;

* HamMcaHue pedepaTos, J0KIAJI0B;

* IOATOTOBKA K CEMMHAapaM U JabopaToOpHbIM paboTaM;

* BBINIOJHEHUE JOMAIIHUX 33aJaHUl B BHUJE PEIICHUS OTIENbHBIX 3a]a4, IPOBEIACHUS
TUIIOBBIX PAacuye€TOB W WHJIUMBUIYyalIbHBIX pabOT MO OTIENbHBIM paslienaM CoJep>KaHus
JUCLIUIUIAH U JIp.

10. Ilepeyenb HH(POPMALIHOHHBIX TEXHOJIOTHIl, HCIIOJIb3YEMbIX IIPH OCYIIECTBJICHUHU
00pa30BaTeJbLHOI0 MPOLECcca Mo IUCHUILINHE (MOYJII0), BKJIIOYas NlepeYeHb
NMPOrpaMMHOI0 o0ecredeHnst

B yuebHOM mporiecce ucnonib3yeTcs Chaeayroliee mMporpaMMHOE 00eCTICUCHHE:
— Adobe Flash player,
— MS Office,

11. Onucanne MaTepuAJIbHO-TEXHNYECKOM 0a3bl, He00OXO0AMMOM /I OCYLIECTBJICHUSA
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUIINHE (MOYJII0):



B yueOGHOM mporiecce UCTIONB3yeTCs Ceayroliee 000pyaoBaHue:
— [TomenieHus A1 CaMOCTOSTEILHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TIOJIKITFOUeHUS K ceTr "MHTepHeT" 1 o0ecniedeHrneM J0CTyIa B AICKTPOHHYIO
nH(}OPMalMOHHO-00pa30BaTEIbHYIO CPENY BY3a,
— Y4eOHble ayIUTOPUU JJIs IPOBEACHUS: 3aHATH JIGKIIMOHHOTO TUIIA, 3aHATHH CEMUHAPCKOTO
TUIA, MPAKTUYECKUX 3aHATUH, BBIMOJIHEHUS KYPCOBBIX pabOT, IPYNIOBBIX U WHIMBUAYAIbHBIX
KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS U MPOMEXKYTOYHOM aTTeCcTalnu, YKOMILJIEKTOBAHHbBIE
CHEIHAN3UPOBAHHON MEOEIBI0 U TEXHUYECKUMU CPEACTBAMH 00yUYeHHUS,
— MynbpTHANCIUIUIHHAPHAS YdeOHast 1a00paTopus sl CTYICHTOB HAMPABICHUS MTOATOTOBKU
«JlecHoe nemoy,
— Habopbl 1eMOHCTPAITMOHHOTO 000pyIOBaHUS U YIeOHO-HATIISTHBIX TOCOOUI



