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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 3aJaHUsA WIH
HHbIC MaTepHaJbl,

[PEIICHUSI TUITOBBIX
3a71a4
po¢eCCHOHATBHOM
eI TeIbHOCTH Ha
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX
€CTECTBEHHBIX HAYK C
[pUMEHEHHEM

MH(OPMAITMOHHO-

a
3Tanbl HeOﬁXOHl/lMLle JJISE OIICHKH “ofc):;:i_el;::; -
MHDOBAHMST 3HAHUH, YMeHMii, HABBIKOB KDUTEDHER

¢bopmuposa " IepeueHn (ByHbI: o (1m) onbITa purep
KOMIIETCHIMUA 1 IeATeIbHOCTH. OUCHHBAHHA
Ne ¢opmupyembIx (3. . .3.“, > KOMIIeTeHI il Ha
(Tema u3 . XapaKTepH3yIOLIMX 3TANbI
n/n Goueii KOMIeTeHIHii V.1...V.n, (bopMupoBa Pa3IHYHBIX ITANAX HX
paooueu 10 ®rOC BO N (hopmupoBanus,
H 1 H n) KOMIIETCHIHH B mpouecce
HporpaMMbI olloce . < OINMHCAaHHE IIKAJ
OCBOCHHUSA Oﬁpa30BaTeJ’ILHOI/l 100
AUCHUILTHHBI) HporpaMMbI ouenupanus (o 100-
(Hanvienosanne 0aNIbHOI KaJIe)
OICHOYHOI'0 CpeI[CTBa)
3.3HaTh OCHOBHEBIC
3aKOHBI roT——
1. enu u 3amaun MaTeMaTHYCCKUX U " .
Tect "OcHOBHBIC MIPaBUJIbHBII
XUMHUU Ha €CTECTBEHHBIX HAYK C
1 OIK-1 [MOHSITUS U 3aKOHBI OTBET T€CTa
COBPEMEHHOM MIPUMEHEHUEM "
XUMUHA onenuBaercs B 0,5
STare WHPOPMALNOHHO- Gana (5)
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH I
3.3HaTh OCHOBHBIE
3aKOHBI
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
MH()OPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
Y.VMmeTs pemats
TUTIOBBIE 3a]1a41 Kaxioe
poeCCHOHATBHOM DABIIEHO
NeATeTbHOCTH Ha p
OCHOBE 3HAHMI BRITOTIHEHHOE
3a7laHue
OCHOBHBIX 3aKOHOB &
2. [lepuonuueckas KonTposnbHas padbora OLICHUBAETCA B 2
MaTeMaTHYECKUX U '\ N
crucTeMa u Ilepuoguueckuii 3aK0H Ooayuta. Ecim
2 . |OIIK-1 €CTECTBEHHBIX HayK C
[lepuoauueckuii u Ilepuonnueckas NIPaBHIILHO
MPUMEHEHHEM "
3aKOH H(OPMALOHHO crcTeMa BBITIOJTHEHBI BCE 7
3aJlaHuil, TO
KOMMYHUKAITMOHHBIX HaeTc;I, 1
TEXHOJIOTUI A .
H VMeTs HABBIK JIOTIOJTHUTEIILHBIN
) 6am (15)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0X0AMMbIe JUIST OLIEHKH Onucanue
Iranml on /Lt oxt nokaszareJeii u
MUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup . Iepeuenn (3YHLI. H (WIK) onbITa
KOMIIETCHIIUH 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
Ne (popmupyembix ( .d...2.n, i KOMIIeTeHIii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/II o KOMIIeTeHII UM Y.l . .Y.n dopmupoBaHus PA3JIMYHBIX dTanax ux
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
HpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
AHMCIHILIHHED) [POTpaMMb l%a.rmbﬂoﬁ IKaJe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
KOMMYHHUKAITUOHHBIX
TEXHOJIOTU I
3.3HaTh OCHOBHBIE
3aKOHBI .
Kax gprit
3. Xumuueckas MaTeMaTHYCCKUX U .
" MPaBUJIbHBII
CBSI3b, eCTeCTBeHHbIX HayK ¢  [TecT "Xumuueckas
3 OIIK-1 " OTBET TECTa
KOMITJIEMEHTapHOC MIPUMEHEHUEM CBSI3b
onenuBaercs B 0,5
Th B XUMHUH MHPOPMALNOHHO-
6amna (5)
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
3.3HaTh OCHOBHBIE
3aKOHBI
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUI
Y. VMmeTs pemats
TUTIOBBIE 3a/1a41
po¢eCCHOHATBHOM
NeATeTbHOCTH Ha
OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U [IpaBuibHO
4. PacTBOpHI Kak €CTECTBEHHBIX HAYK C pelieHHas 3agaqa
4 XxUMHYecKue OIIK-1 PUMEHEHUEM KomruiekT 3a1a4 — 1 6amnm, B
CHCTEMBI UH(DOPMAITHOHHO- KOMILIEKTE 5
KOMMYHHUKAITHOHHBIX 3anad (5)
TEXHOJIOTUI
H./MeTh HaBBIK
[pELIEHNS TUIIOBBIX
3aja4
Mpo¢eCCHOHATBHOM
NesTeTbHOCTH Ha
OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHHEM
MH(POPMAINOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJIOTH I
3.3HaTh OCHOBHBIE
3aKOHBI
Kaxxnoe
MaTeMaTHYECKUX U
[IPaBUIIbHO
€CTECTBEHHBIX HAyK C
KonTtponpHas padora BBITIOJTHEHHOE
5 OIIK-1 [IPUMECHEHHEM " "
Ne 2 "Teopus D1 3a/laHKe
nH(pOpMannOHHO-
KOMMYHHUKAIIMOHHBIX OUCHHMBACTCA B 2
YHHKS 6ana (10)
TEXHOJIOTUI

Y.YMers pemath




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)

TUTIOBBIC 3a7a4YH
poeCCHOHATBHOM
NesITeIBHOCTH Ha
OCHOBE 3HaHMI
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U
€CTECTBCHHBIX HAYK C
MIPUMEHCHUEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTH I
H.MMmeTh HaBbIK
[PEIICHUSI TUIIOBBIX
3amaq
poeCCHOHATBHOM
esITeIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX U
€CTECTBCHHBIX HAYK C
MIpUMEHCHHEM
MHPOPMAINOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHI

7. MeTaiisl U
HEMETAJIIIBI

OIIK-1

3.3HaTh OCHOBHBIE
3aKOHBI
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
pUMEHEHHUEM
MH()OPMALMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHIA

Y. YMmeTs pemathb
TUIIOBBIC 3a1a4l
po¢eCCHOHATBHOM
IesITEILHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
[IPUMEHCHHEM
nH(pOpMannoHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHI
H.lIMeTh HaBBIK
[PEIICHUS TUTIOBBIX
3a1a4
npodeccuoHaTbEHOM
IeATEeILHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U

KonTtponpHas padora
Ne 3 "Merayuibl u
HeMeTaJIb"

IlepBbie nBa
3a1aHus
OIIEHUBAIOTCS 110 3
Oana, TpeTbe
3aaHue (penieHre
3amaqn) — 4 G6amra

(10)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0XoauMbIe 1Sl OLeHKH Onucanue
OTansl on /Lt oxt nokasarejei u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup . Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIETCHII NN 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 oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTU I
3.3HaTh OCHOBHEBIC
3aKOHBI
MaTeMaTHICCKUX U
€CTECTBCHHBIX HAYK C
MIpUMEHCHUEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTU I
Y. VMmeTs pemats
TUIIOBBIC 33/1a4H
poeCCHOHATBHOM CBOCBPEMEHHOCTh
NesATeIbHOCTH Ha BBITTOJTHEHUS — 1
OCHOBE 3HAHHIA Oasut, cofepskaHue
OCHOBHBIX 3aKOHOB u oopmIIeHHE
7.1. Obmas bop
MaTeMaTHICCKUX U oTyeTra — Jo 2
XapaKTepUCTHKa
eCTeCTBCHHBIX HayK ¢  |JlabopaTopHas pabora 0aJlIoB,
METaJlJIOB, " o
7 OIIK-1 IPUMEHEHUEM Ne 1 "CsoiicTBa 00001IEeHnE U
(usuacciue 1 MH(POPMAIMOHHO MeTaioB" HHTEPIPETAIHS
XUMHUYECKHE P prip
N KOMMYHHUKAIIMOHHBIX TTOTyYCHHBIX
CBOMCTBA N
TEXHOJIOT Ui pe3yNbTaToOB U
H.MmeTh HaBbIK (dbopmyrpoBKa
[peIIeHHs TUTIOBBIX BBIBOJIOB - 2 Gaina
3amay 5)
npoQeCcCHOHANTBHOM
NeATEeIbHOCTH Ha
OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB
MaTeMaTHICCKUX U
€CTECTBCHHBIX HAYK C
MIPUMEHEHUEM
MH(POPMAINOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJIOTUI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTeMaTHYCCKUX U
Kaxnoe
€CTECTBEHHBIX HAYK C
[IPaBUIIbHO
7.2. Hemeranmst: [IPUMECHEHHEM .
KomruiekT 3aganuii mo COCTaBJIEHHOE
o01as WH(POPMAIMOHHO-
XapaKTEepUCTHKA. KOMMYHHUKAIIMOHHBIX COCTABJICHIIO YpapHCHUe
8 P P > |OIIK-1 y N OKHCJIUTEJILHO- OILICHUBAETCA B 2
OCHOBHBIC TEXHOJIOTH I
BOCCTaHOBHTEJIbHBIX Oaya, B
XMMHUYECKHE Y. YMeTs pemath .
N [peakuui KOMILJICKTE
CBOICTBA TUTIOBBIE 3a]1a41 N
. 3aJaHuH 5
npodeccuoHaTbEHOM N
ypaBaenuii (10)

IesITEILHOCTH Ha
OCHOBC 3HAHHH
OCHOBHBIX 3aKOHOB




KOHTpOJ’leble 3aJaHUA WIH

HHbIC MaTepHaJbl,

Onucanne
3Taﬂbl HeOﬁXOHl/lMLle JJISl OIIEHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
‘l)OP po 1 Hepequ]’ (3YHLI: o (W) ONBITA o ZHHBl:lHPm
No KOMIIETCHIIMH 3.1...3 JesiTeJIbHOCTH, u .
Y ¢opmupyembIx ( d...5.n, KOMIIeTeHI Ui Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n Goueii KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIHYHBIX ITANAX HX
paooyicu ®roc BO . (dopmupoBanus,
mmo H 1 H n) KOMIIETCeHIIHH B mpouecce
HporpaMMbI oL oee . o OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenuBans (o 100-
(HammenoBanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
MaTEeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJOT UM
H.MMeTh HaBBIK
[pELLIEHNS TUIIOBBIX
3a1a9
Mpo¢eCCHOHATBHOM
TesITeIFHOCTH Ha
OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOT U
3.3HaTb OCHOBHEIC
3aKOHBI
MaTeMaTHYSCKUX U
€CTECTBEHHBIX HAyK C
IPUMEHEHUEM
MH()OPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJOTHUH
Y.VMmeTs pemats
TUIIOBLIE 3a7a4K
N CBOEBpEMEHHOCTh
npoQeCcCHOHANBHOM L KAYCCTEO
JIesITeILHOCTY Ha
N BBITTOJTHEHHS — 1
OCHOBE 3HAHHM
Oart, cogep kaHue
OCHOBHBIX 3aKOHOB & odopyeHze
MaTeMaTHYSCKUX U JlabopaTopHas paboTa P
8. OcHOBHBIE " oT4era — 710 2
ecTecTBeHHbIX HayK ¢ (Ne 2 "M3yuenue
KJIaCCHI . 0aJLios,
9 OIIK-1 IPUMEHEHUEM XMMHUYECKUX CBOMCTB
XUMHAYECKUX N 00001menne u
N MH(OPMAIIMOHHO- COeTMHEHUH pa3HbBIX
COeTMHEHUH " WHTEPIIPETAINS
KOMMYHUKAITMOHHBIX  |[KTaCCOB
X HOTOMML MOJTy4YE€HHBIX
H.MMeTh HaBBIK Pe3yJIETATOB 1
’ OPMYIIHPOBKA
[pEICHHST TUTTOBBIX (bopuyp
sanad BBIBOJIOB - 2
bamna. (5)

po¢eCCHOHATBHOM
esITeIbHOCTH Ha
OCHOBE 3HaHUHI
OCHOBHBIX 3aKOHOB
MaTeMaTUICCKUX U
CCTCCTBCHHBIX HAYK C
MIpUMEHEHUEM
MH(OPMAITMOHHO-
KOMMYHHUKAITHOHHBIX
[TEXHOJIOTU I




KOHTpOJ’leble 3aJaHUA WIH

HHbIC MaTepHaJbl,

HeOﬁXOHl/lMLle JJISl OIIEHKH Onucanue
Oranpl " o nokasarejei u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIeTeHI Ui 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KOMIeTeHIuii 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 KOMIIeTeHIHii B Tipoiecce
NPOrpaMMblI A...0.1n .| onmcanme mkan
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
3.3HaTh OCHOBHEIC
3aKOHBI
MaTEeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI
H.lIMeTh HaBBIK Kaxxmprit
Tect no pazzgeny 8 o
[peIICHUS THTIOBBIX \ TIPaBHUIIHHBII
OCHOBHBIE KJIACChI
10 OIIK-1 3amad OTBET TECTa
. XUMHUYECKUX
poeCCHOHATBHOMN “n oreHuBaeTcs B 1
COCTMHCHU I
e TeIbHOCTH Ha 6amn (15)
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MIpUMEHCHHEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA
3.3HaTh OCHOBHBIC
10.2. TlpenenbHble
3aKOHBI .
1 HeTIpeIeNbHBIC Kasx nprit
MaTeMaTHYECKUX U Tect 1o Teme .
Y TJICBONOPOIBL. ecTecTBeHHBIX Hayk ¢ ['IIpenenpHbie 1 MPABHIBHEIH
11 |OcobennocTu OIIK-1 y P OTBET TeCTa
MPUMEHEHUEM HenpeebHbIE
CTpOeHUsI. HH(OPMALIHOHHO EBOIOPOIE" onenuBaercs B 0,5
XuMudeckue P Y P 6amna (5)
. KOMMYHHUKAITHOHHBIX
CBOMCTBA N
TEXHOJIOT Ui
3.3HaTh OCHOBHBIE
3aKOHBI
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAYK C
[IPUMEHEHHEM
nH(pOopMannoHHO-
KOMMYHHUKAIIUOHHBIX ConepxaHue u
TEXHOJIOTUI odopmileHHE
10.3. YrieBobl u bop
x Y.YMers pemiath oTyera — J0 2
TUIIOBLIE 3a7a4H 0aJIIoB,
KIaccu(UKaIs. o
Koaxaa i npodeccuoHaTbEHOM JTaGoparopnas paboTa 000011IeHNE U
12 uelzjnmono3a OIIK-1 eI TeILHOCTH Ha Ne 3 "CsoiicTBa WHTEpIpeTaIus
) OCHOBE 3HAHUU yTIeBoI0B" MOJTYYEHHBIX
XUMHIECKHE
. OCHOBHBIX 3aKOHOB pe3yNbTaToOB U
CBOICTBA
MaTeMaTHYECKUX U (dhopMyIHpOBKa
YTJIEBOJIOB
€CTECTBEHHBIX HAyK C BBIBOIOB - 70 3
[IPUMEHEHHEM 6aoB (5)
nH(pOpMannoHHO-
KOMMYHHUKAIIUOHHBIX
TEXHOJIOTHI

H.MMeTh HaBBIK
PEIICHUST TUTIOBBIX
3a1a4




KOHTpOH})Hble 3aJaHud WU
HHbIC MaTepHaJbl, Onucanne
STanel Heo0X0AUMbIE /LISl OLEHKH noKazaTeneil
(1)0 MEDOBARNS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHER
pMUP N Ilepeuenn BYHbr: u (WIH) ONbITa prrep
N KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OUCHHBAHM
e (popmupyembix (3.1...3.n, ’ KOMIeTeHIHi 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 i
NMPOrpamMMal 1T NTXEs o .| ommcanue mIKa
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenuBans (o 100-
(Hanvienosanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
poeCCHOHATBHOM
JCATCIIBHOCTHU Ha
OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB
MAaTEMATUYCCKUX U
CCTCCTBCHHBIX HAYK C
MPUMCHCHUCM
MHPOPMALNOHHO-
[KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI
3.3HaTh OCHOBHBIE
3aKOHBI Kask1e1it
MaTEeMaTUYEeCKUX U pa A .
BUJIbHBIN
eCTEeCTBEHHBIX HayK ¢ [TecT mo Teme p
13 OIIK-1 " " OTBET TECTa
IPUMEHEHUEM YraeBonbl
H(OpMAITHOHHO onenuBaercs B 0,5
6amna (5
KOMMYHUKAI[UOHHBIX ©)
TEXHOJIOTU I
Ntoro 100

6.2. IIpoMesKyTOYHBIH KOHTPOJIb (324€T, IK3aMEH)

Pabouum yuyeOHBIM IUIAHOM NpeAyCMOTPeH JK3aMeH B cemecTpe 12.
BOITPOCHI JJ15 ITPOBEPKU 3HAHUI:

1-it Bompoc Oumera (40 OamtoB), BuA Bompoca: Tect/mpoBepka 3HaHui.  Kpurepwuii:
[TpaBuibHBIE OTBETHI Ha BOMPOCHI MO3BONAIOT HaOparh 40 OGaminoB (20 BOMPOCOB, KaxabIi
IIPAaBWJIbHBIN OTBET - 2 Oana).

Komnerennusi: OIIK-1 Cnocobfen pemiats THNOBBIE 3agaud  NpodeccHoHAIbHOI
NAeATeJJbHOCTH HA OCHOBE 3HAHHUII OCHOBHBIX 3aKOHOB MATEMATHYECKHX M €CTeCTBEHHBIX
HAYK C IPUMeHeHHeM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOT Wil

3HaHue: 3HaThb OCHOBHBIE 3aKOHBl MAaTEMaTHYECKMX U E€CTECTBEHHBIX HAyK C IPUMEHEHUEM
MH(OPMaLIOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUN

1. ATOMHO-MOJEKYJSIpHOE YYEHHE, €ro OCHOBHbIE mojoxeHus. Pomp M.B. JlomoHocoBa B
CO3IaHUH OCHOB aTOMHO-MOJIEKYJIIPHOTO YYEHHUS.

2. Baxkneimue nonucaxapuisl: Kpaxmail U LEJUI0J103a. XMMHUYECKHE CBOMCTBA YIJIEBOOB.

3. Buabl KoBaneHTHOM CBsSI3U U MeXaHuU3M ee oOpasoBanus. llonsipHas W HemosspHas
KOBaJICHTHAs CBA3b. J{UIIOJIBHBIN MOMEHT CBSI3U M MOJIEKYJIBI.

4. BonoponiHas CBA3b M MEXAHU3M €€ 00pa30BaHUs.

5. JlucnepcHble cUCcTeMBbl M UX Kiaccudukaius. I'pyboaucnepcHsle pacTBOPbl. IMYIbCHH, HX
XapakTepUCTHKa U OMOJIOrNYecKas pPoib.

6. N3mepenue BemectBa. OTHOCUTENBHAs aToMHas M MoJeKyJsipHas Macca. KoaudecTBo
BelecTBa (MOJIb, MOJISTPHAS Macca).



7. Kucnortel. OnpeneneHue, XapakTEpUCTHUKAa U OCHOBHBIC MPEICTABUTENM KJlacca KHUCIOT.
Knaccudukanus u ocHOBHbIE XUMHUYECKHE CBOWCTBAa. OCHOBHBIE CIIOCOOBI MOTYYEHHS! KHUCIIOT.
OTtaenpHbIE IPEACTAaBUTENN KUCIOT U UX POJIb B )KU3HU YEJIOBEKA.

8. Kimaccudukanus XuMU4YeCKUX peakiuid (IpruMepbl ypaBHEHUH peaKIuii).

9. KommontHbie pacTBOPBI, CBOMCTBA U UX OMOJIOTUYECKAS POJIb.

10. Metannuueckass XMMHUYECKasi CBsI3b, MEXaHU3M ee oOpa3oBaHusa. CBOICTBa METalIOB Ha
OCHOBaHUU METAJUIMYECKOH CBSI3H.

11. Metamner. O6mas xapakrepuctuka. Knaccudukanus metamioB. HaxoxaeHue MeTaaioB B
npupoge. Pusznyeckue CBOWCTBA METAUIOB. XHMMHUYECKHE CBOMCTBAa MerawioB. Ilomyuenue
METaJIJIOB U3 PY/I.

12. Hemeramibl. O6mas xapakrepuctuka (mpumepsl). CBoCTBa HEMETANIOB HA OCHOBAaHUM HX
MOJIO’KEHHUS B IEPUOAMUECKON TaOIHIIe: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA.

13. Obmee npencraBieHne 00 aToMe. DIEMEHTAPHBIC YaCTHUIIBI aTOMa, ATOMHOE SIIPO, U30TOTIBI.
['maBHOE M OpOUTANbHOE KBAaHTOBBIE YKcia. Cxema CTpOeHUs 3JIEKTPOHHOM 000JI0UKH aToMa 1o
YeThIpeM KBaHTOBBIM unciaM. [Ipunmun [aynu u cinenctBust u3 Hero.

14. OxucnuteabHO-BOCCTAHOBUTENbHbIE peakuuu. CrnocoObl COCTaBIEHUS  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil (METOJ 3JIEKTPOHHOIro OajaHca, IpPUMEpHI).
Knaccudukanus oKucCIuTeIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (IPUMEPHI).

15. OkucIuTEeNnbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb OKuciaeHus. OKuUCIUTENH,
BOCCTaHOBUTEIIH.

16. Oxcuapl. XapakTepucTuka W omnpeneieHue okcuna. Kiaccudukanuss OKCHUIOB U UX
OCHOBHbIE XMMHYECKHE CBOiicTBa. OCHOBHBIE CIOCOOBI MOJTY4YeHHs] OKCHUIOB. Ponb OKCHAOB B
YKU3HU YenoBeka. OT/ienbHbIE IPEICTAaBUTENN OKCHIOB.

17. Opranudeckass XuMus: npeaMeT U 3anadyu. [lonsTue opranuuyeckoro BemiectBa. Poib
OpraHMYECKON XUMUU B )KU3HEAEATEIbHOCTH YEJIOBEKA.

18. OcHoBanuss u amdorepHble THApPOKCUABL OmpeneneHne OCHOBaHUS U aM(OTEPHOTO
TUAPOKCUAA. XapaKTepUCTUKA Kiacca, KilacCU(PHUKalus U OCHOBHbIE XMMHUYECKHE CBOWCTBA.
OcHoBHBIE CMOCOOBI TONYyYEHUS OCHOBAaHUUW H aMQOTEpPHBIX THAPOKCUAOB. [Ipumepsl
OCHOBaHUM.

19. OcHOBHBIE 3aKOHBI XUMUU. 3aKOH ABOTaJpO U CIEACTBHE U3 HETO (TIpUMeED).

20. OcHOBHBIE 3aKOHBI XMMHUHU. 3aKOH NOCTOSIHCTBA COCTaBa (aTb (POPMYJIUPOBKY U MPUBECTH
npumep).

21. OcHOBHBIE 3aKOHBI XUMUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB U SHEPTUH ((HOpMYITUPOBKA U
npuMmep).

22. OcHOBHbBIE TIOJIOKEHUS TEOPUU CTPOEHHSI OpraHuyeckux coeauHeHuit A.M. byrtneposa.
N3omepsl, u30MeEpHs U €€ BUBIL.

23. [lepnoguueckuii 3akoH [[. 1. MenneneeBa. CoBpeMeHHas popmyinrpoBka 3akoHa. [Ipuunna
NEPUOANYHOCTH U3MEHEHHUS CBOMCTB 2JIEMEHTOB U UX COEINHEHUM.

24. Tlonumepu3anust aTKeHOB (MIpUMEPHI peakuuii). Posib moauMepoB B KU3HU YEIOBEKA.

25. lloHsiTHe YrieBOJOB KaK KJlacca OPraHUYECKUX COEIUHEHUN. 3HaueHUe YIIIEBOJIOB B JKU3HU
yenoBeka. Kinaccudukanus yrieBoJoB: MOHOCAXapH/Ibl, JUCaXapy/bl U MOJIMCaXapUIbl.

26. IlpenenbHble yriaeBoAOpOAbl (ajKaHbl). ['OMONOrHYEeCKU Psii, TOMOJOTUYECKAsl pPa3HOCTb,
nu3omepus yriaepoanoi nenu. OcHoBHbIE GU3NYECKHE U XUMUYECKHE CBONCTBA.

27. PactBopbl. Bunsl pactBopoB. CrocoObl BBIpRKEHHS KOHIICHTpAIMH pacTBOpoB (%-Has,
MoJisipHasi). PactBopuMocTs. CBOMCTBA HCTUHHBIX PacTBOPOB.

28. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jle-Illarense.

29. Comu. OmnpeneneHue COJIM KaKk XUMHUYECKOTO coenuHeHHs. Kriaccudukarus colen.
dusnueckue 1 XUMHYECKUE CBOWCTBa colieil. OCHOBHBIE CITOCOOBI MOMYyYeHUs COJIel (ITpUMephI
peakimii). XapakTepucTuka oTaenbHbIX peactaButenei comneit (NaCl, CaCO3).

30. Crpykrypa nepuogudeckoit cucrembl snemeHToB .M. Menneneesa. Ilepuonbl, rpymisl,
noarpynmnsl. [lepuonnyeckoe n3MeHEHHE CBONCTB XUMUYECKUX JIEMEHTOB.



31. Teoperuueckue MOJIOKEHUSI KOJIUYECTBEHHOro aHayiu3a. [IoHsATHE XMMHMUYECKOro aHalIM3a.
Buapl koamdecTBEHHOT0 aHamu3a. 3HaueHue U 001acTi MPUMEHEHUS KOJIMUYECTBEHHOTO aHaIH3a.
32. Teopust 3MeKTPONUTUUECKON AUCconMai. KUCIIOThI, COMM, TUAPOKCUABI C TOUYKU 3PEHUS
TEOPUM DJIEKTPOJIMTHYECKOW Jucconuanuu. CocTaBiaeHUE YpPAaBHEHHMH 3JIEKTPOJMTHYECKOU
JIUCCOIUAIUH.

33. Teopust anekTpoauTHYECKON aucconnanuu. CuibHbIE W ciadble 2JIeKTpoauThl. CTeneHb
nuccormanuu. Koncranrta auccounanu. ManopacTBOPUMBIE 3JIEKTPOTUTHIL.

34. Xumudeckas CBs3b, €€ BHIBl. MexaHW3M 00pa30BaHUS XMMHYECKOW CBS3U. YCIOBUS €€
00pa3oBaHus, NPUPOIA U NTapaMeTpbl CBA3U. MloHHast XUMUYecKas CBS3b.

35. Xumnueckoe paBHoBecue. CKOPOCTh XMMUUYECKUX peakiuil. PaKTOpbl, OT KOTOPHIX 3aBUCUT
CKOPOCTh XUMHUYECKOU pEaKII1H.

36. XuMus Kak HayKa: OIpeAesIeHUe, IPEAMET, LieJu U 3a1a4yu. OCHOBHBIE IOHATHS B XUMHH.

37. llenun u 3amaun KauecTBEHHOro aHayim3a. Knaccudukanus BHIOB KaueCTBEHHOTO aHAIM3A.
AHanmuMTUYECKHE TpyNIbl KAaTHUOHOB, aHajiu3 aHUOHOB. KonudecTBeHHass XapaKTEpUCTUKA
METOJMK KaueCTBEHHOTO aHaJIM3a.

38. DTuneHoBbIe yriaeBoopoabl (ankeHbl). CTpoeHUe alKeHOB, U30MEpHs MOJ0KEHUSI KPaTHON
CBsA3U. | OMOJIOrM4eCKuii psii © OCHOBHBIE CBOMCTBA. XMMUYECKHE CBOMCTBA AJIKEHOB.

39. ABnenus pusnueckue u xumuueckrue. CocTaBleHnE XUMUYECKUX YPaBHEHUH.

THUITOBBIE 3AJIAHHWS J1J151 IIPOBEPKM YMEHUI:

2-i1 Borpoc Ouneta (30 GamioB), BuA Bompoca: 3amanue Ha ymenue. Kputepuii: [IpaBunbHo
BBINTOJIHEHHOE 33aJaHue 1Mo3BoiisieT Habparh 30 OamoB (xummyeckast peakuust - 10 10 6amnos,
pacueTsl 1o Gopmyre - 1o 10 6annoB, mpaBuibHOE penieHue - 10 10 6amnos).

Komnerennusi: OIIK-1 Cnocobfen pemars THIOBBIE 3agaud  NpogeccuoHAIbHOM
esITeIbHOCTH Ha OCHOBE 3HAHMII OCHOBHBIX 3aKOHOB MATEMATHYECKHUX M eCTeCTBEHHBbIX
HayK ¢ MpUMeHeHueM HH(POPMAIMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH i

YMmenue: YMeTh pemiats TUIOBbIE 331a4 MPO(PecCHOHANIbHOM 1eATeNbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MAaT€MAaTHUYCCKUX U CCTCCTBCHHBIX HAYK C MPUMCHCHUCM I/IHq)OpMaHI/IOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHIH

3amaua Ne 1. OmpenenuTh KOHIIGHTPAIKIO BEIIECTB B PACTBOpAX, MCIIONB3Ys 3HAHUSI OCHOBHBIX
3aKOHOB XUMHHU

3anmaua Ne 2. Onpenenutb ckosibko ToHH CO2 nocrapinseTcss B atMocepy HaceleHUeM 3eMIIH B
r'OJ] ¥ CKOJIBKO MOT'YT IOTJIOTHTH B Ipoliecce pOTOCHHTE3A Jieca IIaHEThI.

3anaga Ne 3. Paccuntarh Ha OCHOBE 3HaHUI 3aKOHOB XUMHUHU 00BEMBI ITOCTYIUIEHUS B aTMOC(EpPyY
MapHUKOBBIX a30B B PE3Y/IbTATE CKUTAHUS OPraHUYECKOI'0 TOIUIMBA.

TUITIOBBIE 3ATAHIA JUTA ITPOBEPKH HABBIKOB:

3-it Bompoc Omiera (30 GamutoB), BU Bompoca: 3amanne Ha HaBblkd. Kpwurepwii: [IpaBuimbHOE
BBINOJIHEHHOE 33/1aHUE OLICHUBAETCSI MaKCUMaJIbHO B 30 6asIOB.

Komnerennusi: OIIK-1 Cnocobfen pemiats THNOBBIE 3aJaud  NpogecCHOHAIbHOM
AeATeJJbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MATEeMATHYeCKHX M €CTeCTBEHHBIX
HAYK C IPUMeHeHreM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOT Wil

HaBpik: MIMeTh HaBBIK peIIeHUs] THIOBBIX 337a4 MpOQPecCHOHATBHOM JEATEIbHOCTH Ha OCHOBE
3HAaHUH OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX U EeCTECTBEHHbIX HAayK C MPUMEHEHUEM
UH(HOPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

3amanne Ne 1. Hammmure nocienoBaTeNbHOCTh PEAKIMM, C MOMOIIBIO KOTOPBIX MOXHO
OCYILIECTBUTD MIPEBPALLEHUS B ONIPEAEICHHON LIEMOYKE

3aganue Ne 2. Pemmnth ypaBHEHME OKHUCIUTEIbHO-BOCTTAHOBUTEIBHOW pPEAKIMH, HCIOIb3YS
METOJ AIEKTPOHHOTO0 OaaHca



3ananue Ne 3. CocTaBbTe MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS PEaKLU I'MIPOU3a COJied Ha
OCHOBE 3HAHHUM TEOPUH HIICKTPOJIUTHUECKON JUCCOLUAIIIN

OBPA3EIL] BUJIETA

MI/IHI/ICTepCTBO HAaYKH U BBICHICTO 06pa30BaHI/IH

S Hanpasnenue - 35.03.01 Jlecnoe nemno
Poccuiickoit ®enepanuu

®denepanbHOE FOCYIaPCTBEHHOE GI0KETHOR [poduis - JlecHoe X035UCTBO U
00pa3oBarebHOe YUPEKIEHHE YIIPABJICHUE JIECAMH
. BbICIICTO 06pasOBaHMs . Kadempa orpacieBoii 53KOHOMUKH H
«BAUKAJIBCKHNU I'OCYJAPCTBEHHBIN
VHHBEPCHTET> yIIpaBICHHS IPUPOIHBIMU PECYPCAMU
(®T'BOY BO «BI'Y») Aucturnmna - Xumus

9K3AMEHAIIMOHHBINA BUJIET Ne 1

1. Tect (40 Gamnon).

2. PaccunTaTh Ha OCHOBE 3HAHHUM 3aKOHOB XUMUHU 00bEMBI IIOCTYIUIEHUS B aTMOC(hEpPY
NapHUKOBBIX Ta30B B pe3y/bTaTe CKUTAHUS OpraHuyeckoro Torausa. (30 6amioB).

3. CocTaBpTe MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIIMM THIPOJIA3a COJIEH Ha
OCHOBE 3HAHMI TEOPUHU ANEKTPOIUTHUECKON Auccounannu (30 6amios).

CocraBurenp O.U. T'opbyHoBa

3aBenyromnuii kKageapou A A. N3mecTheB

7. IlepeyeHb OCHOBHOI M 1ONIOJHUTEJIBLHOM Y4eOHOH JUTEPATYyPhbl, HEO0XOAMMOM IS
OCBOCHUS IMCHUILIMHBI (MOAYJIs1)

a) OCHOBHAsI JIUTEPATypa:

1. I'muuka H. JI., badkoBa A. B., IlonmkoB B. A. OOmas xumwus. ydeO. st OakaaaBpoOB.
JOTIYIIIEHO M-BOM BBICIIIETO U CpefHero crnennanbHoro oopazosanus CCCP. 18-e u3n., nmepepad.
u gom./ H. JI. Tnunka.- M.: FOpaiit, 2012.-898 c.

2. Epoxun FO. M. Xumus. yue0. ans cpen. npod. odpazoBanus. gonymeHo M-BoM 006pazoBaHus
P®. 16-e uzn., crep./ 0. M. Epoxun.- M.: Akanemus, 2011.-395 c.

3. Tabpuensn O. C., OcrpoymoB M. I'. Xumwus. pek. deaepalbHbIM HH-TOM DPa3BUTHUSA
oOpa3oBaHus. s TpodecCUii ©  CHEIHATBHOCTEH  COINHMATBHO-D)KOHOMHYECKOTO U
ryMaHUTapHOro npoduieid. yued. cpea. u Hau. mpod. oOpazoBanus. S5-¢ u3n., crep./ O. C.
I"a6puensu, U. I'. OctpoymoB.- M.: Akanemus, 2012.-207 c., [4] .

4. Epoxun 0. M. Xumus B Bompocax M orBerax. yuye0. mocobue/ HO. M. Epoxun.- M.:
IIpocnekr, 2016.-144 c.

5. Boatpomerok B.B. O6mias xumus [DIeKTPOHHBIN pecype]: yueOHoe mocobue/ bonTpomerok
B.B.— DnekTpoH. TeKCTOBBIC AaHHBIe.— MuHck: Boinmitmras mkona, 2012.— 624 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/20236.— 3BC «IPRbooks»

6. Xomuenko ['. Il. Heopraunueckass XuMusl : V4eOHHMK JUISL CEIbCKOXO3SIMCTBEHHBIX BY30B / I.
I1. Xomuenko, U. K. ITutoBuu. — 3-e uzn. — Cankr-IlerepOypr : KBaapo, 2021. — 464 c. —
ISBN 978-5-91258-082-6. — TekcT : 31eKTpOHHBIHN // DNEKTPOHHO-0nbmmoTeyHas cucrema [PR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/103109.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:
1. I'munka H. JI., PabunoBuu B. A. O0mas xumus. gomyimeHo M-Bom obpa3zoBanusi PO. yuel.
nocoOue Jyist By30B. 23-¢ u3a., ucnp./ H. JI. ['munka.- JI.: Xumus, 1983.-704 c.
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2. Anexcamme 1O. B., Illmak Y. E. Obmas xumus. yue6. nocobue/ FO0. B. Anekcamun, U. E.
[Imak.- M.: lamkoB u K, 2009.-255 c.

3. IlycroBanmoBa JI. M. Opranmueckas XuMmus. IOmylieHO M-Bom oOpaszoBanusi P®. yuel.
nocobus it cpea. npod. oopazosanus/ JI. M. IlycroBanosa.- Poctos H//[: @enukc, 2005.-320
c.

4. Epoxun 0. M. Xumus. yue0. mis cpen. npod. oOpazoBaHus. J0MyImieHo M-BoM oOpa3oBaHHs
P®. 15-e u3n., crep./ FO. M. Epoxun.- M.: Akanemus, 2010.-396 c.

5. T'a6bpuensn O. C., OctpoymoB U. I'. Xumus. yue6. mis cpen. npod. oOpa3oBaHus. JOMYIIEHO
M-Bom obpazoBanus PD. 9-e uzn., crep./ O. C. I'abpuensn, U. I'. OctpoymoB.- M.: Akagemus,
2011.-335 c., [8] 1. doT.

6. IlycroBanosa JI. M., HukanopoBa W. E. Xumus. yuyeOHuK ans cpea. npod. obpa3oBaHusl.
nonyieHo M-Bom o6pazoBanusi 1 Hayku P®D/ JI. M. IlycroBasnoBa, U. E. Hukanopora.- M.:
KuoPyc, 2014.-439 c.

7. XuMHS: OCHOBHBIC TOHATHS, TEPMUHBI U 3aKOHBL. y4yeO. mocobue/ JI. H. bnunos, U. JL
[Tepduiona, JI. B. IlOmamesa, P. I'. UyBuinses.- M.: KnoPyc, 2011.-155 c.

8. Kum A.M. Opranudeckas xuMus [DJIEKTPOHHBIA pecypc] : yueOHOe mocoOue juis BY30B /
A.M. Kum. — DekTpoH. TekcToBble naHHble. — HoBocubupck: CHOUPCKOE YHUBEPCUTETCKOE
u3narenbctBo,  2017. — 844 c¢. — 978-5-379-02004-0. — PexuMm  JocTyma:
http://www.iprbookshop.ru/65281.html

9. IIpecc N.A. OcHOBEHI 00mIel XUMUU [ DIEKTPOHHBIN pecype] : yuebHoe mocodue / M.A. Tlpecc.
— DnekTpoH. TekcToBbie jannble. — CI16. : XUMU3IAAT, 2017. — 352 c. — 978-5-93808-
286-1. — Pexxum nocryna: http:// www.iprbookshop.ru/67353.html

8. Ilepeuenr pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKAIHOHHON ceTH «UHTepHeT»,
HeO0XOAUMBIX JI1 OCBOCHMS IMCUHUILIHHBI (MOYJIs1), BKJIKOYasi MpodeccunoHalbHbIe 0a3bl
JAHHBIX U MHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

JUiss OCBOGHMS JUCHMILIMHBI OOYYaroleMycsi HEOOXOAUMBI CJIEIYIOIIUEe PecypChl
MH(}OPMaLlMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHEeT»:
— Caiir baiikanbckoro rocy1apcTBEHHOIO YHUBEpCUTETa, ajpec noctymna: http://bgu.ru/, noctyn
KPYTJIOCYTOYHbIN HEOTpaHWYEHHBbIN U3 10001 Touku MHTepHET
— DnexTpoHHO-OnMbMMoTeyHas cucrema [PRbooks, anpec gocryma: https://www.iprbookshop.ru.
JIOCTYIl HEOTPAHUYEHHBIN

9. MeToau4eckue yKa3aHHs AJIsl 00y4al0IHUXCS 110 OCBOCHUIO TMCIUILIHHBI (MOAYJIsA)

N3yuaTe AMCHUIUIMHY PEKOMEHAYETCS B COOTBETCTBHUU C TOM IMOCIEHOBATEIBHOCTHIO,
KOoTOpass o0Oo3HaueHa B €€ cojJepXaHuW. J[Is yCHemrHoro ocBOEHMsS Kypca oOydaroluecs
JOJIKHBI UMCTH IMEPBOHAYATIbHBIC 3HAHUA B 00J1aCTH XUMHUHU B paMKax IIIKOJILHOM mporpamMMmal.

Ha nexumsix npernopaBatenb 03BYYMBAET TEMY, 3HAKOMUT C IEPEUYHEM JINTEPATYPHI 110
TEME, 00OCHOBBIBAET MECTO H POJIb 3TOH TEMBI B JIaHHOﬁ AUCHUIUIMHE, PaCKpPbIBACT €€
NpakTUYecKoe 3HaueHue. B Xoje nekuuid CTyleHTYy HeoOXOAMMO BECTH KOHCIEKT, (pUKCHpYs
OCHOBHBIC ITOHATHSA U HpO6J'IeMHI)Ie BOITPOCHI.

[IpakTuyeckue (CEeMHHAPCKHE) 3aHATHS IO CBOEMY COJEP)KAHUIO CBSI3aHBI C TEMAaTHUKOMN
JEKIIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO IEIE€CO00pa3HO ¢ KOHCIIEKTA JICKIIUA.
3amaHMe Ha TpaKTHYECKoe (CEeMHHApPCKOE) 3aHATHE Ccoo0IIaeTcs OO0yYarolmmMmcs 0 €ro
npoBeneHus. Ha cemuHape mpenogaBarenb OpraHu3yeT OOCYXAEHHE HTOW TEMbl, BBICTYyMas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M HKCHEpTa Yy4eOHO-TIO3HABATENBHOM JesTeIbHOCTH
00ydJaromerocs.

W3yuenne qUCHUIUIMHBI (MOIYJS) BKIIOYAET CAaMOCTOSTEIbHYIO paboTy o0yyaromierocs.

OCHOBHBIMHU BHJJAMH CaMOCTOSITETIbHON PabOThl CTYIEHTOB C y4acTUEM IIperoaBaTesei
SABJIAKOTCA:

* TEKyILLIME KOHCYJIbTALINY;
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* KOJUTOKBUYM Kak (popma KOHTPOJISi OCBOSHUSI TEOPETHUECKOTO COJCPIKAHUS TUCIUTLINH:
(B 9achl KOHCYJIBTAIIMH, MPEYCMOTPEHHBIC YICOHBIM IIJIAHOM);

* IPUEM | pa300p JOMAIIHUX 3aJaHH (B 9aChl MPAKTUYCCKUX 3aHITHIA);

* IPUEM U 3alUTa JAOOPATOPHBIX pabOT (BO BpeMs MPOBEACHUS 3aHATHI).

OCHOBHBIMHU BH/IaMU CAMOCTOSITENILHON PabOTHI CTYAACHTOB 0€3 yJacTus MpernoiaBaTeneit
SBIISIFOTCSL:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIUI Ha 6a3e peKOMEH/I0BaHHOM
JEKTOpOM Yy4eOHOW JMTepaTypsl, BKJIOYas HHPOPMALMOHHBIE OOpa30BaTENIbHBIE PECYPCHI
(371eKTpOHHBIE y4eOHUKH, SJICKTPOHHbBIE OMOIMOTEKH U JP.);

* CaMOCTOSITEJIbHOE HU3YyYEHHME OTIENbHBIX TEM MM BOINPOCOB IO y4YEeOHMKAM WM
y4eOHBIM MTOCOOUSIM;

* HanMcaHue pedepaTos, J0KIA/I0B;

* [TOJITOTOBKA K CEMUHApaM U JIaOOpaTOpHBIM paboTam;

* BBINOJIHEHHE JOMAIHUX 33/JaHUM B BUJAE PEIICHUS OTAENbHBIX 3a/1ad, MPOBEICHHUS
TUIIOBBIX pAacyeTOB W HWHIMBHIYaIbHBIX pabOT IO OTIENbHBIM pas3feiaM COIepKaHUs
JUCLHUIUIMH U Jp.

10. ITepeyenb MHGPOPMALMOHHBIX TEXHOJIOIMI, HCMOJIb3yeMbIX MPH OCYIECTBJIEHUHN
00pa30BaTeILHOIO MPOLECCa M0 JMCHUILINHE (MO1YJII0), BKJIKOYasi lepevYeHb
NMPOrpaMMHOIo odecrneyeHust

B ydeGHOM mpoliecce UCONb3yeTcs Caeaytoliee NporpaMMHOe 0OecTieueHue:
— Adobe Flash player,
— MS Office,

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HE0O0XO0AMMOM VIl OCYLLIeCTBJICHUSA
00pa3oBaTe/ILHOIO NMPoIecca MO IUCHHUIIUHE (MOAYJII0):

B ydeGHOM mpoliecce UConb3yeTces ciaeayromiee 000pyI0BaHKe:
— [MomenieHus A1 CaMOCTOSITEILHOM pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TIOJIKITFOUeHHS K ceTu "MHTepHeT" n o0ecrieueHrneM JA0CTyMa B AIEKTPOHHYIO
nH(pOpMaAIMOHHO-00Pa30BaTENBHYIO CPEY BY3a,
— YueOHble ayTUTOPUU TS IPOBEACHHUS: 3aHATHI JIEKIIMOHHOTO THIA, 3aHATUIH CEMUHAPCKOTO
THUIIA, TPAKTUYECKHUX 3aHITHH, BBIMOJHEHUS KYPCOBBIX PabOT, TPYMIOBBIX U MHANBUIYaTbHBIX
KOHCYJIbTAIIMH, TEKYILIETr0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCTAallMM, YKOMIIJIEKTOBAaHHBIE
CHeHaIN3UPOBAHHON MEOEIBI0 U TEXHUYECKUMU CPEACTBAMU 00YUYEeHMS,
— MynpTHANCHUIUIMHAPHAS YdeOHas 1abopaTopus Ui CTYIEHTOB HAMPABICHHSI TOATOTOBKHU
«JlecHOeE nemoy,
— Habopbl 1eMOHCTpalinOHHOTO 000pyI0BaHUs U Y4eOHO-HATJISTHBIX TOCOOU



