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Jlecnoe neno.



1. Hean n3yyeHus TUCUUNIHHBI
— JIaTh CTYJICHTaAM TEOPETUYECKHE, MCTOJOJOTHYCCKUE M TMPAKTHYCCKUE 3HAHMS C

Y4ETOM COBPEMEHHOTO YPOBHS Pa3BUTHS XUMUYECKON HAYKH,

- oOecrieyeHre HaydHOro Oaswca Ui JaJbHEWIIEH NpodeCcCHOHATBHOW IOATOTOBKU
OakayaBpOB JIECHOTO JIeNa;

- pa3BHUTHE y CTYJICHTOB HABBIKOB CAMOCTOSITCIIBHON pa0bOTHI;

— (opMHpOBaHHE MPAKTUYCCKUX HABBIKOB B TOJTOTOBKE, OPTaHU3AIMH W BBITOJHEHUU
XUMHUYECKOT0 JJAOOPATOPHOIO 3KCIEPUMEHTA KaK COCTABHOM YacTH Hay4YHO-HCCJICI0BATEIIbCKOM
paboThI

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 AU CHUILINHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

Komnerenuuu ody4daronierocsi, opmupyembie B pe3yJibTaTe 0CBOEHMSI

JUCIHIINHBI
Kon
KOMIIETEHIIUH 11O Kommerenmus
dI'OC BO

Crioco0OeH periath THUIIOBBIE 3a1a41 IPOPECCUOHATBLHON AEATEIbHOCTH Ha
OIIK-1 OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB MATEMaTU4YECKUX U €CTECTBEHHBIX HAYK C
[IpUMEHEHHEM HH(OPMalMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

CTpyKTypa KOMIETCHIIHH
KomnereHuus ®opmupyemsbie 3YHbl
3. 3HaTh OCHOBHBIE 3aKOHBI MATEMATUYECKUX U €CTECTBEHHBIX
HayK C IPUMEHEHHEM HH(OPMALIMOHHO-KOMMYHUKAI[MOHHBIX
TEXHOJIOTU
Y. YMeTh pemiaTh TUIOBBIE 3a/1a4 MPOPECCUOHATBHON
NEATEIbHOCTH Ha OCHOBE 3HAHWM OCHOBHBIX 3aKOHOB
MaT€MaTHYECKUX U €CTECTBEHHBIX HayK C IPUMEHEHUEM
1H(}OPMaIlMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
H. IMeTh HaBBIK pelIEHUs TUIIOBBIX 3a7a4
po¢ecCHOHALHOMN 1eATEIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MATEMAaTHYECKUX U €CTECTBEHHBIX HAyK C
[pUMEHEHHEM UH(POPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI

OI1K-1 CnocobeH pemaTh
TUIIOBBIE 3a]1a4n
MpoQeCcCHOHATIEHON
NesITeIbHOCTH HAa OCHOBE 3HAHUN
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX
HayK C IPUMEHEHUEM
MH(POPMAaIMOHHO-
KOMMYHHKAIITHOHHBIX TEXHOJIOTHHA

3. MecTo quCHUILIHHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHON NPOrpaMMbl

[Mpunagnexxnocts  guctmioimael - BJIOK 1 JUCHUIUIMHBI (MO YJIN):
Obs3arenbHas 4acThb.

[IpenmecTBytonue IUCHUIUIMHBI (OCBOEHHME KOTOPBIX HEOOXOAMMO [UIsl YCIHEHIHOTO
ocBoeHMs JaHHOH): "CoBpeMeHHas HayyHas KapTuHa Mupa"

JIMCUMIUTMHBL, WUCIIOJIb3YIOLIUE 3HAHUSA, YMEHHS, HaBBIKH, MOJY4YEHHbIE MPU HU3Y4YEHUU
naHHoM: "buonorus ntui u 3Bepei”, "Jlecnas nuponorus”

4. O0beM TUCHMILIHHBI (MOYJISAA) B 3a4€THBIX eIHHULAX € YKA3aHUEM KOJIM4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy 00y4aroummxcs ¢
npenoaasarteseM (Mo BUIAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbHYIO PadoTy
00y4YarIMXCcs

OO61mast Tpy10€MKOCTh TUCHIHUIUIHHBI COCTaBiseT 4 3a4. e.,144 Jacos.



Bun yue6HO# paboThI

KonnuectBo yacoB

KonTaktHasi(ayauropHas) pabora

Jlekuu 36

ITpakTuyeckue (ceM, J1a0.) 3aHATHS 36

CamocrosiTenbHas paboTa, BKJItOYas MOANOTOBKY K 9K3aMEHaM U 7
3ayeTam

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 TEKYILEro
Ne Pa3zgen u tema Ceme-| Jlek- P pu P yim
JlaGopar.| cTOAIT. | KTUBHOM KOHTPOJISA
n/n JTUCIHUTILINHBI CTP | HUM
IlpakTuy., paé6. phopme yCIeBaeMOCTH
Tect "OcHOBHEBIE
Llenu u 3amaun XMMHUM Ha
1 12 HOHSITHA U 3aKOHEI
COBPEMEHHOM JTaIle "
XUMUHU
XUMUA KaK HayKa U €e
ponb B XXI Beke.
1.1 12 1 2
DyHIaMEHTAIbHBIE
XUMHUYECKHUE TEOPUU
(OCHOBHBIE IOHATHUA 1
1.2 [3aKOHBI XUMHH. 12 2 2 2
l3mepenne BemecTsa
Kontponbnas
pabota
b [lepuonnueckas cucrema 12 "Tlepuoanueckuii
u [leproanueckuii 3aKOH 3aKOH U
[Iepnonnueckas
cucrema"
OO011ee IpenacTaBiIeHne
D1 [C2mee et 12| 2 2 4
00 aTtoMme
Tleproanueckuil 3aK0H
D2 [ CPHOA 12| 2 2 4
J1.11. MenneneeBa
XuMHYEeCKas CBS3b, "
Tect "Xumnueckas
3 |KOMIUIEMEHTapHOCTH B 12 "
I CBS3b
XUMHUECKas CBSI3b.
'V CII0BUA €€
3.1 12 2 1 4
o0Opa3oBaHuMsl, IPUPOAA U
rmapamMeTphl CBSI3U
Buael xumMudeckoit
CBSI3U: KOBAJIECHTHAS
3.2 i 12 1 4
MOHHAs 1
MeTaJUInYecKas
KouTrponsHas
PacTtBOpBI Kak P
4 12 pabora Ne 2
XUMHUUYECKUE CUCTEMBI " "
Teopus S/1".




Cemunap| Camo- |B unTepa-| ®opMbl TEeKYyIIEro
Ne Pa3gen u Tema Ceme-| JIek- P pv P ym
Jlabopat.| CTOAT. | KTUBHOM KOHTPOJIfA
n/n JMCIMTLTHHBI CTp | Hum
IIpakTnu., pao. popme yCneBaeMoCTH
KommuexT 3amau
Ddusznyeckue 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
EccoLMaii
PacTBOpBI 3JIEKTPOJIUTOB.
Teopus
5.1 PAEKTpOAUTHYECKOU 12 2 2 2
nmucconmanmu C.
Appenuyca
orHo0OMEHHEIE
5.2 |peakuuu. ['uaponus 12 2 2 2
coJiei
6 [XuMmuyeckue peakuuu 12
Kiaccudukanms
XMMHYECKHUX PEAKIUH.
6.1 |OkuCIUTEIBHO- 12 2 2 2
BOCCTAHOBHUTEJIbHBIE
peaku
XnMryeckass KHHETHKA.
CKOpPOCTh XUMHUYECKOM
6.2 [OP 12 | 1 2 4
peaKIi ¥ XUMUYECKOe
aBHOBECHE
Kontponbnas
abora Ne 3
7 MeTannbsl 1 HEMETaJlIbI 12 ,I,)
MeTtamis 1
HEMeTaJIIbI"
JlaboparopHas
OO6m1ast XapakTeprucTUKa
pabota Ne 1
7.1 Mmetannos, pusndeckue u| 12 1 2 4 " N
N CsoiicTBa
XHUMHAYECKHE CBOMCTBA "
METAaJJIOB
KommnekT 3amannii
HemeTtaiminr: o611as
ADAKTEDHCTHKA 10 COCTaBJICHUIO
7.2 P P i 12 1 2 4 OKMCIIUTEILHO-
OCHOBHBIE XUMHYECKHE
o BOCCTaHOBUTEIBHBIX
CBOMCTBa ~
peakmuit
Tect no pazneny 8
"OCHOBHBIE KIJIACCHI
(OCHOBHBIE KJIACCHI XHUMHYECKHUX
8 [XHMHYECKHX 12 coeqnHeHnH".
COCIMHEHUI JlaGopatopHas
paborta Ne 2

"N3ydyeHue




n/n

Pa3gen u Tema
JTUCIHHUILINHDBI

CeMme-
CTp

Jlek-
19107

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 CBOMCTBA

12

8.3

OcHoBaHus U
aM(poTepHBIC
THJIPOKCHIBL:
XapaKTePUCTHKA,
KJ1acCU(UKALNS U
OCHOBHBIE XUMUYECKHE
CBOICTBA

12

8.4

Comnun. dusnueckue u
XUMHUYECKHE CBOUCTBA
coJien

12

XuMuueckast
WeHTHDUKAITHS

12

9.1

[loHsTHE XUMUUECKOTO
anaim3a. Bunisl
KOJMYECTBEHHOT'O
aHaIM3a

12

9.2

Llenu u 3agaun
Ka4eCTBEHHOT'0 aHaIn3a

12

10

OpraHqucxaﬂ XUMUA

12

10.1

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

12

10.2

[IpenenbHbIC U
HenpeaeabHbIe
YTII€BOIOPOIbI.
OCOOEHHOCTH CTPOEHHUS.
XHMMUYECKUE CBOKCTBA

12

Tect mo Teme
"IIpenenbHble U
HeTpeelIbHbIC
yII1€BOA0pOAbI"

10.3

VTIeBObI U UX
KJ1acCU(pUKAIIHS.
Kpaxmai u nemironosa.
XnMHUyecKkre CBOMCTBA
YTJI€BOJOB

12

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

NTOI'O

36

36

72

5.2. JIeKuMOHHBIE 3aHATHS, UX COJEePKAHUE

Ne

/1

HaunmenoBanue
pa3ziesioB U TEM

Coneprxanue

1.1

Xumud Kak Hayka U ee [Beenenue B npenmer. Llenu u 3a1aun XuMuM Ha COBPEMEHHOM




n/n

Haumenosanue
pa3liesIoB U TEM

Coneprxanue

poib B XXI Beke.
DyHIaMEHTAIbHBIE
XUMHYECKHUE TEOPUHU

HTane. DBOIIOLU XUMMHUYECKOr0 3HaHUA. XMMHUs KaK HayKa U ee
poisib B XXI Bexe. MaTepus ¢ TOUKH 3pEHUS XUMHUH.

OCHOBHBIE TIOJIOKEHUS U (POPMYITUPOBKU (HYHIAAMEHTAIBHBIX
XUMUYECKUX TEOPUN U 3aKOHOB: aTOM-HO-MOJIEKYJIIpHAsl TEOPHs,
3aKOH COXPAHEHMsI MACChl U YHEPTUH, TEOPUS XUMHUECKOT O
CTPOEHHUs BEIIECTBA

1.2

(OCHOBHBIE TTOHSTHSA B
3aKOHbI XMMUU.
I/ISMepeHI/IC BCIICCTBA

OCHOBHBIE OHATUS XUMUU. MaTepus ¥ BEIECTBO. ATOM,
MOJIEKYJIa, XUMHYECKUI 3JIEMEHT. BalleHTHOCTH U CTENEHb
OKHCJICHUS 3JIeMEeHTa. ATOMHAs U MOJICKYJISIpHAsi MacChl.
KonudecTBo BelliecTBa — MOJIb.

OCHOBHBIE TIOJIOKEHUS U (POPMYITUPOBKH T'a30BbIX 3aKOHOB XUMHUH:
[POCTHIX OOBEMHBIX OTHOIIEHHUM, ABOTapo, ypaBHEHUE
MenaeneeBa-Knanelipona.

M3mepenHue BeniecTBa: KOJIUYECTBO BEIIECTBA, OTHOCUTEIbHAS
AQTOMHAsi U MOJIEKYJISIpHAsi MacChl, MOJIb BELLIECTBA, MOJISIpPHAS
Macca. OCHOBHBIE TTOJIOKEHUS U (POPMYITUPOBKU
CTEXHOMETPUUYECKHX 3aKOHOB XMMMH: ITOCTOSIHCTBA COCTABOB,
PKBUBAJICHTOB, KPATHBIX OTHOIIEHUH. [ToHsATHE XMMHUUECKOTO
PKBUBAJICHTA AJIEMEHTA U coeIMHEeHUs. MoJsipHas macca
HPKBHUBAJICHTA M MOJISIPHBIA SKBUBAJICHTHBIA 00bEM

2.1

Oo01ee
[pescTaBieHue 00
aTome

JeMeHTapHble yacTulibl. [ToBeeHue »iekTpoHa B aToMe.
OnucaHue 31eKTPOHHONW 000JI0YKH aTOMa 3JIEKTPOHHBIMU
(bopMyIaMu U 3IEKTPOHOTpapUUeCKUM MeTo10M. J[BoiicTBeHHas
Mpupojia MeKTpoHa. Y pasHenue Jlyn ne bpoiura. ['maBHoe n
OpOUTaIbHOE KBAHTOBBIC Yciia. MarHUTHOE KBAHTOBOE YHCIIO.
CxeMa CTpOCHHS SJIEKTPOHHON 000JIOUKH aToMa 10 YEThIpEM
KBaHTOBBIM uucnam. [Ipunuun Ilaynu u ciaeacTBust U3 Hero.
OnucaHue 31eKTPOHHONW 000JI0UKH aTOMa 3JIEKTPOHHBIMU
(dbopMynaMu U 37eKTpoHHOrpaduyeckum MetoaoM. [Ipasuio
XyH1a

2.2

[leproanueckuii 3aKOH
JI.1. MenneneeBa

JNIEKTPOHHAs CTPyKTypa atoMoB u [leprnoandeckas cucrema
XUMHUYECKUX 3JIEMEHTOB. 3all0JIHEHUE AIEKTPOHAMHU
HDHEPreTUYECKUX COCTOSIHUM aroma COTJIaCHO MPUHLIMITY MUHUMYMa
bHeprun. [IpaBuno Kneukosckoro. [Topsanok 3anonHenns
DIEKTPOHAMU DHEPreTUYECKUX YPOBHEHN U MONYypOoBHEH. M ieanpHas
1 peanbHas cxeMbl. O01as AIeKTpoHHas popMysia aTOMOB, S-, P-,
d-, f- aeMeHTBI. DNIeKTpOHHAsI CTPYKTYpa aTOMOB U
[EpUOANYECKasi CUCTEMA DIIEMEHTOB.

[lepnognuecknii 3axoH /1. 1. MenneneeBa. CoBpemeHHast
(hopMynrpoBKa 3akoHa. [IpudrHa nepruoIMYHOCTH U3MEHEHUS
CBOMCTB 2JIEMEHTOB U UX COCAVMHEHUMN.

CTpyKTypa NepuoIMYE€CKON CUCTEMBI 3JIEMEHTOB. [lepropl,
CpymIsl, noArpynmnsl. [lepuoandyeckoe U3MEHEHHE CBOMCTB
XUMHUYECKHUX JIEMEHTOB

3.1

XuMHUUECKast CBA3b.
VciaoBus ee
o0Opa3oBaHMsl,
MPUPOJIa U TTapaMeTPhI
CBSI3H

YcnoBus ee 00pazoBaHMs, IPUPOAA U TapaMeTphl cBs3H. Paanychl
AQTOMOB M HOHOB. DHEPIrUsl MOHU3ALUH. DHEPTUS CPOJICTBA K
PIIEKTPOHY. DIEKTPOOTPULIATENBHOCTD.

KoMIieMeHTapHOCTh, Kak CTPYKTYPHOE COOTBETCTBHE JTHOOBIX
MOJICKYJI MJTH Y4aCTKOB MOJIEKYJI, 00YCIIaBIUBAIOIINX 00pa3oBaHue
crien(prUIecKuX KOMIUIEKCOB (CIIMpaIeBUIHAS CTPYKTypa Oelka)




n/n

Haumenosanue
pa3liesIoB U TEM

Coneprxanue

Buinl xXumMuueckoi
CBSI3H: KOBAJICHTHAS

KoBaneHnTHas xumuueckas cBsizb. OHOIEKTPOHHBINA MEXaHU3M €€
oOpa3oBanus. [JOHOPHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHHUS
KOBaJIEHTHOM cBsi3M. [lossipHas 1 HemoJiApHAsk KOBAJICHTHAs CBS3b.
/MO bHBIA MOMEHT CBSI3U U MOJIEKYJIbl. IOHHAsI CBA3b U €€
CBOICTBA.

3.2 [nonsipHas u
HenospHas, HOHHAS 1 MeTtamndeckast CBsi3b, €€ 0COOCHHOCTH. MeTiumI/IquKa;I
MCTAILIHEECKAS] KpUcTaJuIMueckas pemerka. Gusnyeckrue cBOKWCTBA BEIIECTB C

METaJUIMYECKUM THUIIOM CBSI3H.

BoaopoaHas cBsi3b U ee BIUSHUE HAa GU3NYECKUE U XUMUYECKHE

CBOMCTBA MOJIEKYJI. MEXMOJIEKYJIIPHOE B3aMMOICHCTBUE
duznueckue u Bona, arperatHbie cOCTOSIHUS BOAbL. PDU3HUECKUE U XUMUUECKHE

4 ] [REMHUYECKHE CBOICTBa [cBOMCTBA BOJbl. PacTBOpEI. McTHHHBIE pacTBOpBL. CIIOCOOBI

" Boapbl. McTuHHBIE BBIPAKEHUS KOHIICHTpAIMK pacTBOPOB (%-Hasi, MoJIsipHas,
[PacTBOPHI HopMasibHas1). PactBopumocTs. CBOMCTBA MCTUHHBIX PACTBOPOB
Jncnepcrble u Jlucniepcubie cuctembl. Kimaccuduxaiiys 1crnepCcHbIX CUCTEM.

MuKporeTeporeHHbIe rpyOOAUCIIEPCHBIE CUCTEMBI: CYCIICH3UH,
4.2 [KOJIJIOUJHBIE CUCTEMBI,
SMYJIbCHUH, TIEHBI, a3p030Ju. Ko1ouaHbIE CUCTEMBI: 301U, FEJIH.
WX KJ1accu(UKaIus
SIBiIeHME CuHEpe3uca
PacTBOpbI 311eKTPOAUTOB. CUIIBHBIC U CIIa0bIe JIEKTPOJIUTHL.
Crenens aucconuanuu. Koncranra quccomnuaru.
ManopacTBOpUMBIE 3JEKTPONUTHL. [Iponu3BeneHne pacTBOpUMOCTH
(ITP).
Teopus anexktponutuueckor qucconuanuu C. Appennyca.
PactBops! snekTponuToB. CHIbHBIC U C1a0bI€ AJIEKTPOIUTHI.
Crenens nuccouuannu. KoHcranta qucconuanum.
PacTeOpEI MasnopacTBOpUMBIE 3IEKTPOIUTHL. [IpousBeneHne pacTBOPUMOCTH
PIEKTPOJIUTOB. TeopI/m(HP)' .

5.1 brekTponHTHIECKOiE Teopus snexktponutuueckon quccormaiuu C. Appennyca.
puccounanuu C. PacTBOpHI 211eKTPOIUTOB. CUITBHBIC U CIIA0bIE IIEKTPOJIUTHL.
Appenuyca Crenens nucconmanuu. KoHcranta quccoruanumu.

ManopacTBOpUMBIE 3IEKTPONUTHL. [Ipon3BeneHne pacTBOpUMOCTH
(ITP).
Teopus snexktponutuueckor quccoruanuu C. Appennyca.
PactBops! snekTponuToB. CHIIbHBIC U C1a0bIe JIEKTPOIUTHL.
Crenens nucconuannu. KoHcranta qucconuanu.
MamnopacTBOpUMBIE dIEKTPOHUTHL. [Ipon3BeneHrne pacTBOPUMOCTH
(ITP). Teopus snexTpoautnyeckoit aucconnanuu C. AppeHuyca
HNonooOMenHble peakiuu. [IpaBuia HamucaHus HOHHBIX
loHOOOMEHHBIE ypaBHeHUH peakuuid. KHCIOThI, OCHOBaHUS U COJIU C TOUKH 3PEHUS

5.2 |peakuuu. ['maponu3  [T€OpHUM NEKTPOITUTHUECKONU TUCCOLMAIMH.
coJieit DIIEKTpONMTHYECKas Arccounanus Boabl. lonHoe mpou3sBeneHme

BOJIbI. BomopogHbIil mokaszarens. [ 'uaponus coneit (Bce ciydan)

[TonsTHe xumMu4eckon peakmuu. Kinaccuukaius peakimii.
Kiaccudukanms Peakiiuu coeTMHEHMS, PA3JIOKEHUS, 3aMEIIIEHUs, OOMEeHa | JIp.
XUMUYECKUX peakuid. (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb

6.1 |OkucIUTEIHHO- okuceHuss. OKHUCINTENb, BOCCTAHOBUTEIb. THITBI OKHCIUTEIIHHO-
BOCCTAHOBUTENIbHBIE |[BOCCTAHOBHUTEIHHBIX peakiuii. CiocoObl COCTaBIEHUSI ypaBHEHUI
peaKImn OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX peakiuii. Merox

PJICKTPOHHOTI'O Oananca.




Ne Haumenosanue
Coneprxanue
n/m pa3liesIoB U TEM
DIIEKTPOJIH3: XapaKTEPUCTHKA IIpoliecca. DIESKTPOIN3 PAaCTBOPOB U
PIIEKTPOJIN3 PACIJIaBOB
Xumuueckas

kuHeTHuka. CKOpOoCTh

Xumunyeckoe paBHoBecHe. CKOPOCTh XMMHUYECKOH peakliyu.

6.2 xumuueckoi peakuuu [DakTophl, BIUAIONINE HA CMELIEHNE XUMUYECKOTO PaBHOBECHSL.
1 XUMHYECKOE [Tpunnun Jle latense
paBHOBECHE
Oomas
XapaKTepUCTHKA Mertasibel. O0mast xapakrepuctika. Knaccudukanus meranios.
7.1 meTamios, Haxoxznenue Meraiuios B npupoae. Pusndeckue CBOMCTBA

(dbuzuvecKue u
XMMHYECKHE CBOMCTBA

MeTaUI0B. XMMHUYECKHE CBOMCTBA METAJIJIOB

Hemetaiuisl: oOmas

Hemerannbl. O6mas xapakrepuctuka. CBocTBa HEMETAIIJIOB Ha

XapaKTEePUCTHKA, .
7.2 CHOBHbLE OCHOBaHUH MX TOJIOKEHHUS B IEPUOAMYCCKOMN Ta0IHIIEC:
. OKHCIIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA
XUMHUYECKHUE CBOWCTBA
XapakTepuctuka u onpeaenenue okcuaa. Kinaccupukanus
2.1 Okcuabpl U ux OKCHJIOB M UX OCHOBHBIE XUMUUYECKHE CBOMCTBA. OCHOBHBIC
" [cBOliCTBa CIIOCOOBI MOTYyYEHHS OKCHJIOB. POJIb OKCHUIOB B JKHU3HH YEJIOBEKA.
OTaenbpHbIC TPEACTABUTENHN OKCHIOB
KHCIOTLL: OrnpezenieHne, XapakTEPUCTUKA U OCHOBHBIE MTPEACTaBUTEIN
) Kiacca KucioT. Knaccnukanus 1 OCHOBHBIE XUMHUECKUE
8.2 [kmaccuukanus, .
. cBoiicTBa. OCHOBHBIE CLIOCOOBI MOTYy4YEHUS KUCIOT. OTaeNbHbIE
XUMUYECKHUE CBOKCTBA
MPEACTABUTEIN KUCIIOT U UX POJIb B )KM3HU YEJIOBEKA
OcHoBaHuUs U
aM(poTepHBIC
I — OrnpesenieHne OCHOBaHUS U aM(POTEPHOTO TUIPOKCHUIA.
P ’ XapakTepucTuka Kiacca, Kiaccu(uKamusi 1 OCHOBHBIE
8.3 [xapakTepucTukKa, . .
XUMUYeCKre cBoricTBa. OCHOBHBIE CITOCOOBI TOTYUYE€HHS] OCHOBAHUIMA
Kiaccuukanus u o
1 aMbOTEepHBIX TUAPOKCUIOB. [IpruMepbl ocHOBaHMIA
OCHOBHBIE
XMMHYECKHE CBOMCTBA
OrnpenenieHne CONMM KaKk XUMUYECKOT'O COEAMHEHUSI.
Comu. ®uznueckue u [Kinaccudukanus coneit. Dusznyueckne U XUMUYECKHUE CBOWCTBA
8.4 xuMuyeckue cBorcTBa coneil. OCHOBHBIE CIIOCOOBI MOMyUEHUS COMel (TpUMephl peakinii).
coJieit XapakTepucTrKa OTJeNbHBIX TipeacTaBuTeneit comneit (NaCl,
CaCO3)
XHUMHYECKUH aHaN3. TeopeTudeckre moJI0KEHUS
Momstie KOJIMYECTBEHHOTO aHaIu3a. TUTpUMETPUUECKHE METO/IbI aHATIN3A.
DUBHKO-XUMHUUECKUHN ¥ PU3NUECKHUIN aHAIN3, AaHATUTUYECKHMA
XUMHUYECKOTO aHaJIU3a. o
9.1 Brs curnan. OU3NKO-XUMHYECKUN aHAIH3: XpOoMaTorpadus
’ (OymMakHasi, KOJJOHOYHAsI, TOHKOCJIOWHAsS, Ta30KUIKOCTHAS U JIp.);
KOJIMYECTBEHHOTO .
AHATI3A PIEKTPOXUMHUUYECKUE METO/IbI aHAJIU3a (TUTPOMETPUUECKUH,
KOHIYKTOMETPUYECKUH, MOTEHIIHOMEeTpHUecKuii). duznueckuit
aHan3 (crekTpodoTOMETpHs | 1Ip.)
KauecTBeHHbIN aHaN3: 1eau U 3a1a4yn. Kiaccudukanus BugoB
e u sanauu KaueCTBEHHOT0 aHAJIN3a. XMMUYECKHUE METObI 3JIEMEHTAPHOTO
aHaIM3a HEOPTaHWUYECKUX COCTMHEHHUN. AHATUTUYECKUE TPYIITIBI
9.2 |[kayecTBEHHOTO . .
AHATI3A KaTHOHOB. CHCTeMaTUYeCKH U APOOHBIN aHamu3. AHAIN3

annoHOB. KommaecTBeHHAS XapaKTCPUCTHKA METOJUK

KauyeCTBCHHOT0 aHann3a. Cxema IMPOBCACHUS XUMHUYCCKOT'O




Haumenosanue

Coneprxanue
n/n pa3esioB U TEM
KaueCTBEHHOI'0 aHaIu3a
Homsitue Oprannueckas XMMHs Kak pasjen oomen xumuu. [Ipenmer u
3a/1aud OpraHu4YecKor XuMHUH. [IoHITHE OPraHMYEeCKOTO BEIIECTRA.
OpraHuYeCcKOro o
3HAUCHNE OPTaHUYECKUX COSUHEHUN B IJITAHETAPHBIX MPOLIeccax.
10.1 BemectBa. Teopus

A.M. Byrneposa:
OCHOBHBIE [10JIOKEHUS

Teopust xumuueckoro crpoenusi A.M. byTiepoBa, OCHOBHbIE
nosioxxeHusd. [Tonsitue nzomepa u nzomepuu (npumepsl). [onstue

YTII€BO0pOaAA

10.2

[IpenenbHbie U
HeTpeeIbHbIC
YTJICEBOJIOPO/IBI.
OcobeHHOCTH
CTPOCHHS.
XnMHyecKre CBOMCTBA

Ankansl. [IpenenbHbie yrieBogopoisl (ankansl). [lonsatue
COMOJIOTa ¥ TOMOJIOTUYECKHUM psAll ankaHoB. M3oMepus yriaepoaHoit
nenu. HoMeHknaTypa opraHuyeckux coeimHeHnid. Gusnyeckue u
XUMUYECKHUE CBOKCTBA aJIkaHOB. OCHOBHBIE MTPEACTABUTENH Kilacca
[IPEACIIbHBIX YIJIEBOIOPOIOB.

Ankensl. HenpenenbHble yriieBOAOPOIbI (AJIKEHBI).
['omosiornueckuii psa ankeHoB. J[BoilHas CBSA3b U U30MEPUS
[1OJIOKEHUS KPAaTHOM CBsI3U. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA
akeHOB. OCHOBHbIE IPEJCTAaBUTENN KJIacca ITHIEHOBBIX
yriaeBogopoaos. [loaumepusanus 3STUIEHOBBIX YTIIEBOJOPOAOB:
[peaKIus NOJIMMEpHU3aLiK, IIPUMEPHI IIOJIMMEPOB U UX POJIb B
PKU3HH YEJIOBEKA

10.3

VTaeBoanl U UX
KJ1acCU(pUKALIHS.
Kpaxmain u
LIEJUTIOJI03A.
XnMHyecKre CBOMCTBA
yTJIE€BOJIOB

[ToHsITHE YTIIEBOJIOB KaK KJIaCCa OPraHUYECKUX COCIMHEHUM.
3HaueHue yrieBoA0B B KU3HU uyenoBeka. Knaccudukarms
YTJIEBOJOB: MOHOCaXapuIbl, TUCAXAPHU/IbI U MTOJIUCAXAPUIBI.
Baxkuneriiye nmojavcaxapu/ibl: Kpaxmai U HeJUT0103a. XUMUYECKUE
CBOICTBA YTJIEBOJIOB

5.3. Cemunapckue, npakTH4ecKue, JJadopaTopHble 3aHATHS, UX COAEPKAHUE

Ne paznena u

TEMBI

Copepxanuvie v (OpMbI IPOBEACHUS

0000IIIEHNIO U

1.2

3aaa4 110 TEME

(OCHOBHBIC ITOHATHS U 3aKOHBI XHMUH. HpOBO)II/ITCSI B (bopMe CCMHUHapa I10

yrayOJIeHUI0 3HAHUH.

OCHOBHBIE TIOJ0XKEHUS U POPMYIUPOBKU (yHJAMEHTAIBHBIX XUMHUYECKUX
TEOpH U 3aKOHOB. I3MepeHne BemecTBa: KOJIMUECTBO BEIECTBA, OTHOCUTEIIbHAS
ATOMHasl U MOJIEKYJIIpHAsl Macchl, MOJIb BEILIECTBA, MOJISIpHAs Macca. Pemenue

[IpoBoguTCS B

2.2

[leproauueckas cucrema u nepuoauueckuid 3akon [[.1. Menneneesa.

(hopme MPaKTUIECKOTO 3aHSTHS.

Cxema CTpOEHUs IIEKTPOHHOH 000JI0UKH aTOMA 110 YeThIPeM KBaHTOBBIM YHCIIAM.
[Tpunuun [laynu u cneactsust u3 Hero. OnucaHue 3JIEKTPOHHOM 00010YKH aToMa
HIIEKTPOHHBIMU (POPMYJIAMH U AJIEKTPOHOTPAhUIECKUM METO/IOM.

3aIoIHEHNUE MIEKTPOHAMH JHEPIeTUHYECKUX COCTOSIHUM aToMa COTJIaCHO
pUHLIMITY MUHUMYMa 3Hepruu. [Ipasuno Kneukosckoro. [lopsaaok 3anonHeHus
PIEKTPOHAMU YHEPTreTUYECKUX YPOBHEN U NIOTYPOBHEN

Ornpenenenne

XHUMHUYECKasl CBA3b. HpOBOI[I/ITC}I B (I)opMe MPAKTUYCCKOI'O 3aHATHA.
HOJ’IHpHaSI " HCTIOJIApHAasA KOBAJICHTHAA CBA3b. Honnas CBsA3b, MECTAJIJIMYCCKAA
CBA3b B XUMHWYCCKHUX COCIMHCHUAX.

CTCIICHU OKHCJIICHHUS XUMHNYCCKUX JJIEMEHTOB

4.1

PaCTBOpLI. HpOBO,Z[I/ITCSI B (bopMe IMPAKTUYCCKOI'O 3aHATHA.




No pazpena u
TEMBbI

Copneprxanue u GOpMBbI IPOBEACHUS

dusndeckue 1 XUMHYECKHE CBOMCTBA BObL. Pemenue 3amad. CriocoObl
BBIPAKEHUS KOHLIEHTpALMK pacTBOpOB (%-Hasi, MOJISIpHAsl, HOpMaJbHasi).
CBOICTBa UCTUHHBIX PACTBOPOB

4.2

O3HaKOMIICHHE C TUCTIepCHBIME cucTemMamu. [IpoBoauTcs B popme tabopatopHoii
paboTHI.

Dur3nYeCKre U XUMUYECKUE CBOMCTBA BOJIBI. [[puroroBienue cycnensuu
KapOOHaTa KaJIbLIKs B BOJIE

Teopus snekTponuTuieckoil qucconuanuu. [IpoBoauTcs B popMe MpakTHIECKOTo
3aHATHUA.

HonooOMeHHbIe peakiuu. [IpaBuia HarMcaHusl MOHHBIX YPaBHEHUI peaKLni.
KHCII0TBI, OCHOBAHUS U COJIU C TOYKH 3PEHUS TEOPUU DJIEKTPOJIUTHUCKON
nuccormanuu. ['uaponus coneit (Bce cirydan)

Xumuaeckue peakiuu. [IpoBoautes B popmMe IpakTHYECKOTO 3aHATHSI.
OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKITUK: THITBI. CTIOCOOBI COCTaBJICHUS
YPaBHEHU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakluil. MeTos 3J1IeKTpOHHOTO
OajaHca.

[Tpunuun Jle [llatense. Pemenue 3amad no teme

6.2

Xumuueckue peakini. CKOpoCcTh XMMUUECKON peaklIMi U XUMUYECKOE
paBHoBecue. [IpoBoaurcs B popme 1abopaTopHOI paboTHI.

M3ydyeHne peakiuil CoeAMHEHNUs, Pa3JIoOKEeHUs, 3aMeleHns], oOMeHa. 3yuenune
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOM peaKllMU OT KOHIEHTPALUU U TEMIIEPATYPhI

Mertasuibl 1 HemeTaiwisl. [IpoBoauTest B popMe NPaKTUIECKOTO 3aHITHS.
Xumuueckue cBoicTBa MeTauioB. [lonyyenue meTamioB u3 pya.

CBOIiCTBa HEMETAIJIOB HA OCHOBAaHUH HX TOJIOKEHHS B IEPUOINIECKOI TabIuIIe:
OKHCJIMTEJIBHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA

7.1

Metamibl. [IpoBogutcs B hopme mabopatopHOit pabOTHI.
XUMHYECKHE CBOMCTBA METALIOB. V3yueHne B3auMOoAeCTBUS METAJLIOB C
ACTBOPAMH KHUCJIOT

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

Oxcupl ¥ X XuMuueckue cBoictna. [Ipumepsl peakuuii. OcHOBHBIE CTIOCOObI
[10JIy4EHUSI OKCUJIOB.

KuCIIoTh 1 UX XMMHYECKUE CBOMCTBA (cocTaBiieHHe peakiinii). OCHOBHbBIE
peCTaBUTENN Ki1acca KUcIoT. CriocoObl MOTydeHHUs.

OcHoBaHus 1 am$poTepHbie TuApokcuabl. Kitaccudukaims 1 OCHOBHbBIE
XHUMHUYecKHe cBocTBAa. OCHOBHBIE CIIOCOOBI MOJTyYEHHS.

Conu u ux kiaccudukanus. DU3ndecKkrue 1 XUMUIECKHUE CBONCTBA COJICH.
OcHOBHBIE CIOCOOBI MOTY4YeHHsI cosiel (IPUMEpBhl PEaKIIHii)

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

3yueHne XMMUYECKUX CBOMCTB IIPEACTABUTENEN Kilacca OKCUAO0B, KUCIIOT,
OCHOBAHUU U COJIEH

10

Opranuyeckas xumus. [IpoBoautcs B hopMe MpakTHUECKOTO 3aHATHUS.
[IpenenbHble yraeBoaopoasl. PU3HUecKre U XUMUYECKUE CBOMCTBA AJIKAHOB.
30mepsl. HomenknaTypa yrieBonopoaos.

HenpenenbHble yraeBoJOPOb! (aJIKEHB): (U3NUECKUE U XMMUYECKHE CBOWCTBA,
OCHOBHBIE ITPEACTaBUTENN. MI30MeEpHs KpaTHOM CBSI3H.

YIJ1eBOBI: XMMUYECKHE CBOMCTBA. BaskHelne monyrcaxapuasl: KpaxMail U
LIEJUTI0JI03a

10

Oprannyeckast xumus. [IpoBoaurcs B popme 1a00paTOpHOl pabOTHI.




No pazpena u

TCMBI

Copneprxanue u GOpMBbI IPOBEACHUS

OOHapyXeHue yriaepoia 1 BoAOpoAa B OpranndeckoM Beuectse. [lonydyenue
METaHa U U3y4EHUE €ro CBOMCTB. [IpoBeneHre Ka4eCTBEHHON PEeaKuy Ha
HENpeIeNbHbIE YIIIEBOAOPOIbI

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

AUCUUINJIMHE (TOJHBIH TEKCT NPUBeIeH B NPUJIOKEHUH K padodeil mporpamMmme)

6.1. Texkymuii KOHTPOJIb

KOHTpOJILHLle 3aJaHusA WIH
HHbIC MaTepHaJbl,

a
3Tanbl HeOﬁXOHl/lMLle JJISE OIICHKH Hofc):;::l‘el:ll:; -
(1)0 MHDOBAHHS 3HAHUH, YMeHMii, HABBIKOB KDUTEDHER
PMUP . Ilepeyenn (3YHLI: u (WIH) ONBITa purep
KOMIICTCHIMHA 1 IeATeIbHOCTH. OMEMHMBAHHA
Ne ¢opmMupyembIx (3. . .3.“, > KOMIIeTeHIHii Ha
(Tema u3 . XapaKTepH3yIOLIMX 3TANbI
n/n . KOMIICTCHIIUHN V.1...¥Y.n dopMEpoBaRHS Pa3JIMYHBIX ITANax X
paboueii ? PMHPC (dopmupoBanus,
mo ®I'OC BO H.1...H Il) KOMIIeTeHIMii B Ipoiecce
NporpaMmmasl LEXXXES 2 .| ommcaHHMe HIKaJ
OCBOCHHUSA Oﬁpa30BaTeJ’IbH0ﬂ 100
AUCHHILTHHBI) HporpaMMbI ouenupanust (o 100-
(Hanvienosanne 0aNIBHOI KaIe)
OICHOYHOI'0 CPQI[CTBa)
3.3HaTh OCHOBHBIC
3aKOHBI Kakmiii
BIT
1. Lenu u 3amauu MaTeMaTHYCCKUX U " AR
Tect "OcHOBHBIC MIPaBUJIbHBII
XUMHUH Ha €CTECTBEHHBIX HAYK C
1 OIIK-1 [MOHSITUS U 3aKOHBI OTBET T€CTa
COBPEMEHHOM MIPUMEHEHUEM "
XUMUHA onenuBaercs B 0,5
STare MHPOPMALNOHHO- Gana (5)
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH I
3.3HaTh OCHOBHBIE
3aKOHBI
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
MH()OPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
Y. VMmeTs pemarts
TUTIOBBIE 3a]1a41 Kaxioe
po¢eCCHOHATBHOM DABIIEHO
eATeTbHOCTH Ha p
OCHOBE 3HAHHI BRITOTIHEHHOE
3a7laHue
OCHOBHBIX 3aKOHOB A
2. Ilepuonuueckast KonTtponpHas padora OLICHUBAETCS B 2
MaTeMaTHUCCKUX M N N
cucTteMa u ITepuogudeckwmii 3akon|  Oamna. Ecin
2 . |OIIK-1 ©CTECTBEHHbBIX HayK C
[lepuoanueckuit u [lepuoanueckas IPAaBUIILHO
MpPUMEHEHHUEM "
3aKOH H(OPMALIOHHO crcTeMa BBITIOJTHEHBI BCE 7
3aJlaHuil, TO
KOMMYHUKAITMOHHBIX Hae c ’]
N TCSI
TEXHOJIOTH I A N
H VMeTs HABBIK JIOTIOJTHUTEIILHBIN
) 6am (15)

[PEIICHUSI TUITOBBIX
3a1a4
po¢eCCHOHATBHOM
eI TeIbHOCTH Ha
OCHOBE 3HaHUHI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
[IPUMEHEHUEM

MHPOPMAIMOHHO-




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJIbl,

Heo0X0AMMbIe ISl OLEHKH Onucanue
dranel on /Lt oxt nokasareJieii u
MUDOBAHUS . 3HAHUH, YMCHHHU, HABBIKOB KpHTepHeB
¢dopmup . Iepeyenn (3YHLI. H (WIK) onbITa
N KOMIIETCHII NN 3.1...3 JIesITeJIbHOCTH OMCHHBAHIHI
e ¢hopmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIIUHA Y.l .. .Y.n dopMuEpoBanus PA3JIMYHBIX ITaNax X
paboueii ? PMHPC ¢dopmupoBanus
mo ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tpoiecce i
HpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI
JAMCHUTUIHHBI) IporpaMMBL OLleHHBaHHS (1o 100-
0aJNILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPECTBA)
KOMMYHHUKAITUOHHBIX
TEXHOJIOTU I
3.3HaTh OCHOBHBIE
3aKOHBI .
Kaxxgprit
3. Xumuueckas MaTeMaTHYCCKUX U .
" MPaBUJIbHBII
CBSI3b, eCTeCTBeHHbIX HayK ¢ [TecT "Xumuueckas
3 OI1K-1 " OTBET TECTa
KOMILJIEMEHTapHOC MPUMEHEHUEM CBSI3b
onenuBaercs B 0,5
Th B XUMHUH MHPOPMALNOHHO-
6amna (5)
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTEeMaTHICCKUX 1
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTU I
Y. VMmeTs pemats
THIIOBEIC 3a0a9H
Mpo¢eCCHOHATBHOM
IesITCIILHOCTH Ha
OCHOBEC 3HAHUU
OCHOBHBIX 3aKOHOB
MaTEeMaTHICCKUX 1 [IpaBuibHO
4. PacTBOpHI Kak €CTECTBEHHBIX HAYK C pelieHHas 3agaqa
4 XxUMHYecKue OIIK-1 pPUMEHEHHUEM KomriekT 3a1a4 — 1 6amnm, B
CHCTEMBI UH(DOPMAITHOHHO- KOMILIEKTE 5
KOMMYHHUKAITHOHHBIX 3anad (5)
TEXHOJIOTUI
H.MMeTh HaBBIK
[pELIEHNS TUIIOBBIX
3a1ad
Mpo¢eCCHOHATBHOM
IesITCIIbHOCTH Ha
OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHUCCKUX M
€CTECTBEHHBIX HAYK C
MPUMEHEHHEM
MH(POPMANOHHO-
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 OlCHMBACTCS B 2
yHAKa 6ana (10)
TEXHOJIOTH I

Y. VMmeTs pemats




n/n

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

Ilepeuyenn
¢hopmupyembix
KOMIIeTeHI U
no ®rocC BO

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

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJIbl,
Heo0X0MMBbIe JUIsl OLeHKH
3HAHUH, yMeHHIi, HABBIKOB
M (WJIH) ONbITA
JeITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTaMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPECTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIUi Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onucaHue mKaJ
ouenuBanus (no 100-
0aJNILHOI 1IKaJIe)

TUTIOBBIC 33724l
poeCCHOHATBHOMN
NesITeIBHOCTH Ha
OCHOBE 3HaHMI
OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MIpUMEHEHUEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTH I
H.MmeTh HaBbIK
[PEIICHUSI TUIIOBBIX
3amgaq
poheCCHOHATBHOMN
esITeIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX U
€CTECTBCHHBIX HAYK C
MIpUMEHCHUEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI

7. MeTaisl U
HEMETAJIIBI

OIIK-1

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

Y. YMmeTs pematb
TUIIOBLIE 3a7a49d
Mpo¢eCCHOHATBHOM
IesITeIbHOCTH Ha
OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBEHHBIX HAYK C
[IPUMEHCHHEM
nH(pOpMannoHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOT U
H.MMeTh HaBBIK
[PEIICHUS TUTIOBBIX
3a1a4
npodeccuoHaTbLHOM
IesITEILHOCTH Ha
OCHOBE 3HAHHM
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U

KonTtposnsHas pabora
Ne 3 "Mertamisl 1
HeMeTasIbl"

IlepBbie nBa
3a1aHus
OIIEHUBAIOTCS 110 3
Oainna, TpeTbe
3aaHue (penieHre
3amaqn) — 4 G6amna

(10)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJIbl,

Heo0X0AMMbIe ISl OLEHKH Onucanue
Oranel on /Lt oxt nokasareseii u
MHUDOBAHUS . 3HAHUH, YMCHHHU, HABBIKOB KpHTepHeB
¢dopmup . Iepeyenn (3YHLI. H (WIK) onbITa
Nt KOMIIETCHIIUH 3.1...3 JIesITeJIbHOCTH OMCHHBAHIHI
e ¢hopmupyembix ( .d...2.n, i KOMIeTeHIHii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n N KOMIIeTeHI Ui V.1...Y.n, (bopMupoBa PasIHYHBIX ITANAX HX
paboueii . ¢dopmuporanus,
mo ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tpoiecce
HpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
AMCUMILIMHBI) MporpamMMbI u .
0aJNILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPECTBA)
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTU I
3.3HaTh OCHOBHBIE
3aKOHBI
MaTeMaTHIeCKIX U
€CTECTBCHHBIX HAYK C
MIpUMEHCHUEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTU I
Y. VMmeTs pemarts
TUIIOBBIC 33a/1a4u
poheCCHOHATBHOMN CBOCBPEMEHHOCTh
NesTeIbHOCTH Ha BBITTOJTHEHUS — 1
OCHOBE 3HAHHI Oasut, comepskaHue
OCHOBHBIX 3aKOHOB u oopMIICHHE
7.1. Obmas bop
MaTeMaTHICCKUX U oTyeTta — Jo 2
XapaKTepUCTHKA
eCTeCTBCHHBIX HayK ¢ |JlabopaTopHas pabora 0ayuIoB,
METaJIJIOB, W o
7 OIIK-1 MIPUMEHEHUEM Ne 1 "CsoiicTBa 00001enne u
(uzndeckue u "
MHPOPMALNOHHO- METaJIJIOB HHTEPIpETaNns
XUMHUYECKIE
N KOMMYHHUKAI[HOHHBIX TTOTyYCHHBIX
CBOMCTBA N
TEXHOJIOT Ui pe3ynbTaToOB U
H.NmeTh HaBbIK (dbopmyrpoBKa
[peIIeHHs TUIIOBBIX BBIBOIOB - 2 Gaina
3amay 5)
npoQeCcCHOHANBHOM
NeATeIbHOCTH Ha
OCHOBE 3HAHHI
OCHOBHBIX 3aKOHOB
MaTeMaTHIEeCKUX U
€CTECTBCHHBIX HAYK C
[IpUMEHEHHEM
MH()OPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTeMaTHYECKUX U
Kaxnoe
€CTECTBEHHBIX HAYK C
MIPaBUIBHO
7.2. Hemeranmst: [IPUMECHEHHEM .
KomruiekT 3aganuii mo COCTaBJIEHHOE
o01as MH(POPMAIMOHHO-
XapaKTEepUCTHKA. KOMMYHHUKAIIMOHHBIX COCTABJICHIIO YpapHCHUE
8 P P > |OIIK-1 y N OKHCJIUTEJILHO- OILICHHUBAETCA B 2
OCHOBHBIC TEXHOJIOTH I
BOCCTaHOBHTEJILHBIX Oaya, B
XUMHUYECKHE Y. YMeTs pemaTth .
N [peakuuit KOMILJICKTE
CBOICTBA TUTIOBBIE 33]1a4U N
. 3aJaHuH 5
Mpo(heCCHOHATBHOM .
ypaBuenuii (10)

eATeIbHOCTH Ha
OCHOBE 3HAaHUN
OCHOBHBIX 3aKOHOB




KOHTpOJ’leble 3aJaHUA WIH

HHbIC MaTepHaJIbl,

Onucanne
3Taﬂb] HeOﬁXO}]l/lele JJISl OIIEHKH HOKA3ATETCH H
MIDOBAHMS 3HAHUH, yMeHHIi, HABBIKOB KDHTEDHEB
¢dopmupo " Mepeyens (3YHLI: o (/1K) ONbITA purep
Nt KOMIIETCHII NN 3.1...3 JIesITeJIbHOCTH OMCHHBAHIHI
e ¢hopmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIIUHA Y.l .. .Y.n dopMuEpoBanus PA3JIMYHBIX ITaNax X
paboueii K PMHPC ¢dopmuporanus,
mo ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tpoiecce
IIpOI‘paMMbI oL oee . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCIMILIAHBI) - ouenuBans (o 100-
(HammenoBanne 0aJNILHOI 1IKaJIe)
OLIECHOYHOI0 CPECTBA)
MaTEeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJOT UM
H.lIMeTh HaBBIK
[pELLIEHNS TUIIOBBIX
3amad
Mpo¢eCCHOHATBHOM
IesITCIILHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MIpUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTEeMaTHICCKUX 1
€CTECTBEHHBIX HAyK C
IPUMEHEHUEM
MH()OPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJOTUH
Y. VMmeTs pemarts
TUIIOBLIE 3a7a4K
N CBOEBpEMEHHOCTh
npoQeCcCHOHANTBHOM o KAYCCTEO
IesITCIILHOCTH Ha
N BBINOJIHEHUS — 1
OCHOBE 3HAHUI
Oart, comepykaHue
OCHOBHBIX 3aKOHOB & odopyeHze
MaTEeMaTHICCKUX U JlabopaTopHas paboTa P
8. OCHOBHEBIE " oryera — J10 2
ecTecTBEHHbIX Hayk ¢ (Ne 2 "M3yuenue
KJIaCChI . 0aJlIoB,
9 OIIK-1 [IPUMEHEHUEM XMMHUUYECKUX CBOMCTB
XIMHYECKUX . 000011IeHNE U
N UH()OPMAITHOHHO- COeTMHEHUH pa3HBIX
COeTMHEHUIA " WHTEpIpeTaIus
KOMMYHHKAIIMOHHBIX  [KJIACCOB
exHOMOMMI MOJTy4YEHHBIX
H.MMeTh HaBBIK PE3YIIbTATOB 1
’ OPMYJIHPOBKA
[pETICHHST TUTTOBBIX (bopmyup
sanad BBIBOJIOB - 2
6amna. (5)

po¢eCCHOHATBHOM
e TEIbHOCTH Ha
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeMaTH4YEeCKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHHEM
MHPOPMAINOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJIOTH I




HHbIC MaTepHaJIbl,

KOHTpOJ’leble 3aJaHUA WIH

HeOﬁXO}]l/lele JJISl OIIEHKH Onucanue
OTansl " N nokasareJei u
MHUDOBAHUS . 3HaAHHH, ymemm, HaBBbLIKOB Kpl/lTepl/leB
¢dopmup Iepeyenn (3YHLI. H (WIK) onbITa
Nt KOMIIeTeHI Ui 3.1...3 eI TeTbHOCTH. OUCHHBAHMH
e ¢hopmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n . KOMIIETeHIIMH V.1...¥.n, dopMuEpoBanus Pa3IHYHBIX ITANAX X
paboueii ®roc BO . (dopmupoBanus,
o H 1 H n) KOMIIETCeHIIHH B mpouecce
IIpOI‘paMMbI oL oee . o OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCIMILIAHBI) IpPOrpaMMel u "
0aJNILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPECTBA)
3.3HaTh OCHOBHEIC
3aKOHBI
MaTEeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI
H.MMeTh HaBBIK Kaxxnprit
Tect no pazzgeny 8 o
[peIICHIS THTIOBBIX \ TIPaBUIIHHBII
OCHOBHBIE KJIACCHI
10 OIIK-1 3a1a9 OTBET TEeCTa
. XHMHYCCKHUX
poeCCHOHATBHOM “n oreHuBaeTcs B 1
COeTMHEHU I
eI TEIbHOCTH Ha 6amn (15)
OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MIpUMEHCHUEM
MHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOT U
3.3HaTb OCHOBHEIC
10.2. IIpenenbHble
3aKOHBI .
1 HeTIpeIeNbHBIC Kax b1t
MaTEMaTHYECKUX U TecT o TemMe .
YTTICBOZIOPOLEL. ecTeCTBEHHLIX HayK ¢ ['[IpenenbHbie 1 TpaBHIIbHEII
11 |OcobennocTu OIIK-1 y P OTBET TeCTa
MPUMEHEHUEM HenpeebHbIE
CTpOoeHUsI. HH(OPMALHOHHO EBOIOPOIE" onenuBaercs B 0,5
XuMudeckue P Y P 6amna (5)
. KOMMYHHUKAITHOHHBIX
CBOIicTBa .
TEXHOJIOTHIA
3.3HaTh OCHOBHBIE
3aKOHBI
MaTEMaTHYECKUX U
€CTECTBCHHBIX HAYK C
[IpUMEHEHHEM
WH(POPMAMOHHO-
KOMMYHHUKAI[HOHHBIX Copeprxanue u
TEXHOJOTHUH ohopMIIEHHUE
10.3. YrieBoasl u ¢op
x Y.YMeTs pemaTth oTyera — J10 2
TUIIOBLIE 3a7a4H 0aJIos,
KIaccu(UKaIs. o
Koaxaa i npodeccuoHaTbEHOM JTaGoparopnas paboTa 0000111eHNE U
12 uelzjnmono3a OIIK-1 eI TeILHOCTH Ha Ne 3 "CsoiicTBa WHTEpIpeTaIus
) OCHOBE 3HAHUU yTIeBoI0B" MTOJTYYEHHBIX
XUMHYECKHE
. OCHOBHBIX 3aKOHOB pe3yIbTaToOB U
CBOIicTBa
MaTEeMaTHICCKUX U (dhopMyIHpOBKa
YTJIEBOJIOB
€CTECTBEHHBIX HAYK C BBIBOOB - 70 3
[IPUMEHEHHEM 6aoB (5)
nH(pOpMannoHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJOTUH

H.MMeTh HaBBIK
[pEILIEHUs] TUTTOBBIX
3amad




KOHTpOJ’leble 3aJaHud WU
HHbIC MaTepHaJIbl, Onucanue
Sransl HeoOX0AUMbIE /LISl OUEHKH noKazaTenei
MIDOBAHMS 3HAHUH, yMeHHIi, HABBIKOB KDHTEDHEB
¢dopmupo " Mepeyens (3yHbI: o (/1K) ONbITA purep
Nt KOMIIETCHII NN 3.1...3 JIesITeJIbHOCTH OMCHHBAHIHI
e ¢opmupyembIx ( d...0.n, K KOMIIETeH Ui Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/H 6 . KOMIIETEeHIIU Y.l .. .Y.n, q)OpMMpOBaHlHl PA3JIUYHBIX ITANMaxX UX
paoouen ®roC BO . ¢hopmupoBanus,
mno H1...H ll) KOMIIETEHIMIl B mpolecce
NporpamMmsl 1T NTXEs o .| ommcanue mIKa
0CBOEHHSI 00pa30BaTeILHOI 100
JUCIMILIAHBI) - ouenuBans (o 100-
(HammenoBanne 0aJNILHOI 1IKaJIe)
OLIECHOYHOI0 CPECTBA)
poeCCHOHATBHOMN
ICATEIIBHOCTU HA
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTEMaTUYECKUX U
€CTECTBEHHBIX HAYK C
IpUMEHEHUEM
WHPOPMALNOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHI
3.3HaTh OCHOBHBIC
3aKOHBI Kaskbiii
MaTEMaTUYECKUX U DABIIBHbL
eCTEeCTBEHHBIX HayK ¢ [TecT mo Teme p
13 OI1K-1 " " OTBET TECTa
PUMEHEHUEM YraeBonbl
H(OPMALHOHHO onennBaercs B 0,5
6amna (5
KOMMYHUKAIIMOHHBIX ©)
TEXHOJIOTU I
HUTtoro 100

6.2. IIpomMe:KyTOYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

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

1-it Bompoc Ounera (40 OGamwtoB), BuA Bompoca: Tect/mpoBepka 3HaHuil.  Kpurepwuii:
[TpaBuiibHBIE OTBETHI Ha BOMPOCHI MO3BONAIOT Habparh 40 GamioB (20 BOMPOCOB, Ka)abIi
IIPAaBWJIbHBIN OTBET - 2 Oaa).

Komnerennusi: OIIK-1 Cnocobfen pemars THNOBBIE 3agaud  NpodeccHoHAIbHOI
NAeATEJbHOCTH HA OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MATEMATHYECKHX M €CTECTBEHHBIX
HAYK C IPUMeHeHreM HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTHil

3HaHue: 3HaThb OCHOBHBIE 3aKOHBl MAaT€MaTHYECKMX 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 YUEHHUS.

2. Baxkneimue nosumcaxapuisl: Kpaxmail U LEJUI0103a. XMMHUYECKHE CBOICTBA YIJIEBOOB.

3. Buabl KoBaneHTHOM CBsSI3U U MeXaHuU3M ee oOpasoBanus. llonsipHas u HemossgpHas
KOBaJICHTHAs CBA3b. J{UIIOJIBHBIN MOMEHT CBSI3U ¥ MOJIEKYJIBI.

4. BonoponiHas CBA3b M MEXAHU3M €€ 00pa30BaHUs.

5. lucnepcHble cuUCcTeMbl M UX Kiaccudukaius. ['pyboaucnepcHsle pacTBOPbL. IOMYIbCHH, HX
XapaKTepUCTHKA U OMOJIOTUYecKasi poJib.

6. M3mepenue BemectBa. OTHOCUTENbHAs aToOMHas M MOJEKyJsipHas Macca. KoauudecTBo
BelecTBa (MOJIb, MOJISTPHAS Macca).



7. Kucnortel. OnpeneneHue, XapaKTEpUCTHKAa W OCHOBHBIE MPEICTABUTENM KJlacca KHUCIOT.
Knaccudukanus u ocHOBHbIE XUMHYECKHE CBOWCTBAa. OCHOBHBIE CIIOCOOBI MOJTYYEHHS! KHUCIOT.
OTtaenpHbIE IPEACTAaBUTENN KUCIOT U UX POJIb B )KU3HU YEJIOBEKA.

8. Kimaccudukanuss XuMU4YeCKUX peakiuid (IpruMepbl ypaBHEHUH peaKIuii).

9. KomontHbie pacTBOPBI, CBOMCTBA U UX OMOJIOTUYECKAS POJIb.

10. Metannnueckass XMMHUYECKasi CBs3b, MEXaHU3M ee oOpa3oBaHusg. CBoOilCTBa METalIOB Ha
OCHOBaHUU METAJUIMUECKOH CBS3H.

11. Metamnel. O6mas xapakrepuctuka. Knaccudukanus metamioB. HaxoxaeHue MeTaaioB B
npupoge. Pusznyeckue CBOWCTBA METAUIOB. XHMMHUYECKHE CBOMCTBAa MerauioB. Ilomyuenue
METAJIJIOB U3 PY/I.

12. Hemeramibl. Ob1mas xapaktepuctuka (rpumepsl). CBoCTBa HEMETAIIOB HA OCHOBAHUM HMX
MOJIO’KEHHUS B IEPUOAMUECKON TaOIHIIe: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE CBONCTBA.

13. Obmee npencraBiacHne 00 aToMe. DIEMEHTAPHBIC YAaCTHUIIBI aTOMa, aTOMHOE SIIPO, U30TOTIBIL.
['maBHOE M opOuTANIbLHOE KBAaHTOBBIE yKcia. Cxema CTpOeHUs 3JIEKTPOHHOM 000JI0UKH aToMa 1o
4yeThIpeM KBaHTOBBIM unciam. [Ipuniun [aynu u cnencrBus u3 Hero.

14. OxucnuteabHO-BOCCTAHOBUTENbHbIE peakuuu. CrnocoObl COCTaBIEHUS  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuil (METOJ 53JIEKTPOHHOro OanaHca, IPUMEpHI).
Knaccudukanus oKucIuTeIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (IPUMEPHI).

15. OkuCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKuciaeHus. OKHUCIUTENH,
BOCCTaHOBUTEIIU.

16. Oxcuapl. XapakTepucTuka W omnpeneieHue okcuna. Kiaccudukanuss OKCHUIOB U UX
OCHOBHBIE XMMHYECKHE CBOiicTBa. OCHOBHBIE CIOCOOBI MOJTY4YeHHs] OKCUIOB. Ponb OKCHAOB B
KU3HU YenoBeka. OT/ienbHbIe IPEICTAaBUTENN OKCHUIOB.

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

18. OcHoBanus u amdorepHble Tuapokcuabl. OmpeneneHue OCHOBaHUS U aM(OTEPHOTO
THJIPOKCHIA. XapaKTEepUCTHKA Kiacca, KiIacCH(HUKamusg W OCHOBHBIE XUMHUYECKHE CBOMCTBA.
OcHoBHBIE CIOCOOBI TONYyYEHUS OCHOBAaHUUW H aMQOTEpPHBIX THUAPOKCUAOB. [Ipumepsl
OCHOBaHUM.

19. OcHOBHBIE 3aKOHBI XUMHUU. 3aKOH ABOTAJPO U CIEACTBHE U3 HETO (IIPUMED).

20. OcHOBHBIE 3aKOHBI XUMHUHU. 3aKOH NOCTOSIHCTBA COCTaBa (JaTb (OPMYJIUPOBKY U MPUBECTH
npuMep).

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

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

23. [lepnoguueckuii 3akoH [[. 1. MenneneeBa. CoBpeMeHHas popmyinnpoBka 3akoHa. [Ipuunna
MEePUOIUYHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COECIMHEHUM.

24. Ilonumepu3anust aakeHOB (MIpUMEPbI peakunii). Poiab moauMepoB B )KU3HU YEIOBEKA.

25. llonsiTHe yrieBoJOB KaK KJlacca OPraHMYEeCKUX COCAUHEHUN. 3HaUeHUE YIIIEBOJIOB B JKU3HU
yenoBeka. Kinaccudukanus yrieBooB: MOHOCAXapH/Ibl, JUCaXapH/Ibl U MOJIMUCAXapUIbL.

26. IlpenenbHble yriaeBOAOPOAb! (ajKaHbl). ['OMONIOrHYeCKU Psifi, TOMOJOTUYECKAsl pPa3HOCTbD,
u3zomepus yriaepoanoi nenu. OcHoBHbIE GU3NYECKHE U XUMUYECKHE CBONCTBA.

27. PactBopbl. Bunsl pactBopoB. CrocoObl BBIpaXEHUS KOHIICHTpAIMH pacTBOpoB (%o-Has,
MoJisipHasi). PactBopuMocTs. CBOMCTBA HCTUHHBIX PaCTBOPOB.

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

29. Comu. OmnpeneneHue COJIM KaKk XUMHUYECKOTO coenuHeHHs. Kriaccudukarus colen.
dusnueckue 1 XMMHYECKUe CBOWCTBA coiieil. OCHOBHBIE CITOCOOBI MOMYyUYeHUs COel (IpUMephI
peakimii). XapakTepucTruka oTAenbHBIX npencraButeneit coneit (NaCl, CaCO3).

30. Crpykrypa nepuoguyeckoit cuctembl snemeHtoB .M. MenaeneeBa. Ilepuoasl, rpymmsl,
noarpynmnsl. [lepuonnueckoe n3MeHeHHE CBONCTB XUMUYECKUX 3JIEMEHTOB.



31. Teoperuueckue MOJIOKEHUSI KOJIUYECTBEHHOIO aHaiu3a. [oHATHE XMMHUYECKOro aHaliu3a.
Buael konmdecTBeHHOT0 aHanu3a. 3HayeHne U 001acTi MPUMEHEHHS KOJTMYECTBEHHOTO aHan3a.
32. Teopust 3MeKTPONUTUUECKON AUCconMai. KUCIOThI, COMIM, TUAPOKCUABI C TOUKH 3PEHUS
TEOPUM DJIEKTPOJIUTHUECKOW aucconuanuu. CocTaBieHUME YPaBHEHHM 3JIEKTPOJIUTHUYECKOU
JIUCCOIUAIUH.

33. Teopus anekTpoauTHUYecKOr aucconnanu. CuibHBIE W clla0Oble AIeKTpoJauThl. CTeneHb
nuccormanuu. Koncranrta auccounanu. ManopacTBOPUMBIE 3JIEKTPOTUTHIL.

34. Xumudeckas CBs3b, €€ BHUIbl. MexaHW3M 0Opa30BaHUS XUMHYECKOW CBS3U. YCIIOBHUS €€
00pa3oBaHus, NPUPOIA U NTapaMeTphl CBA3U. MloHHas XuMU4ecKas CBS3b.

35. Xumnueckoe paBHoBecre. CKOPOCTh XMMUUYECKUX peakiuil. DakTopbl, OT KOTOPHIX 3aBUCUT
CKOPOCTh XUMHUUYECKOU PEaKIIUH.

36. XuMus Kak HayKa: OIpe/iesIeHue, IPEeAMET, Leau U 3a1a4yi. OCHOBHBIE ITOHATHS B XUMHUH.

37. llenun u 3amauu KauecTBEHHOro aHanm3a. Kimaccudukaius BUIOB Ka4eCTBEHHOTO aHAU3a.
AHaMTUYECKHE TpYyNIbl KAaTHOHOB, aHajau3 aHUOHOB. KolnuecTBeHHas XapakTEepUCTHKA
METOJMK KaueCTBEHHOTO aHaJIK3a.

38. DTuneHoBBIC YriIeBOAOPO bl (anKkeHbl). CTpOeHHE aJKEeHOB, U30MEPHs MOJIOXKEHHS KPAaTHOM
CBsA3U. | OMOJIOrn4eCcKuii psii © OCHOBHBIE CBOMCTBA. XMMUYECKHAE CBOWCTBA AJIKEHOB.

39. SBnenus pusnueckue u xumuueckrue. CocTaBleHnE XUMUYECKUX YPAaBHEHUH.

THUITOBBIE 3AJIAHHWS J1J151 IIPOBEPKM YMEHUI:

2-i1 Borpoc Ouneta (30 GamioB), BUA Bompoca: 3amanue Ha ymeHnue. Kputepuii: [lpaBunsho
BEITIOJTHEHHOE 3a/IaHue M03BOJIsieT HaOpaTh 30 OawioB (xumudeckas peakmus - 1o 10 Gayos,
pacueTsl 1o Gopmyie - 1o 10 6annoB, mpaBuibHOE penieHue - 10 10 6amnos).

Komnerennusi: OIIK-1 Cnocofen pemars THIOBBIE 3agaud  NpogeccuoHAIbHOM
esITeIbHOCTH Ha OCHOBE 3HAHMII OCHOBHBIX 3aKOHOB MATEeMATHYeCKHUX M eCTeCTBEHHBbIX
HAYK ¢ IpUMeHeHHeM HH(POPMALHOHHO-KOMMYHUKAMOHHBIX TE€XHOJIOTHii

YMmenue: YMeTh pemath TUIOBbIE 331a4K MPO(EeCcCHOHANBHOM 1eATeIbHOCTH HAa OCHOBE 3HAHUN
OCHOBHBIX 3aKOHOB MAaTC€MAaTUYCCKUX U CCTCCTBCHHBIX HAYK C IMPUMCHCHUEM I/IH(i)OpMaHI/IOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHIH

3amaua Ne 1. OmpenenuTh KOHIIGHTPALUIO BEIIECTB B PACTBOpAX, MCIIONIB3Ys 3HAHUS OCHOBHBIX
3aKOHOB XUMHHU

3anmaua Ne 2. Onpenenuts ckoyibko ToHH CO2 nocrapisieTcss B atMoc(epy HaceleHUeM 3eMiIu B
T'OJ] ¥ CKOJIBKO MOT'YT IOTJIOTHTH B Ipoliecce pOTOCHHTE3a Jieca IIaHEeThI.

3anaga Ne 3. Paccuntarh Ha OCHOBE 3HaHUM 3aKOHOB XUMHUHU 00BEMBI ITOCTYIUIEHUS B aTMOC(epy
NapHUKOBBIX a30B B PE3YJIbTATE CKUTAaHHs OPraHUYECKOTr0 TOILUIHBA.

TUITIOBBIE 3ATAHIA JUTA ITPOBEPKN HABBIKOB:

3-it Bompoc Omtera (30 GaymtoB), Bu Bompoca: 3amanue Ha HaBblkd. Kpurtepwuii: [IpaBunbHoe
BBINOJIHEHHOE 33/1aHUE OLICHUBAETCSI MaKCUMaJIbHO B 30 6asIoB.

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

Hagpik: MIMeTh HaBBIK pelIeHUs] THIOBBIX 337a4 MpOQPecCHOHATBHOMN /JEATEIbHOCTH Ha OCHOBE
3HAaHUW OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX U ECTECTBEHHbIX HayK C I[pPUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

3amanne Ne 1. Hammmure nocimenoBaTeNbHOCTh PEAKIMM, € MOMOIIBIO KOTOPBIX MOHO
OCYIIECTBUTH IIPEBPALCHUS B OIIPEACICHHON LIENOYKE

3amanue Ne 2. Pemmmth ypaBHEHHE OKHCIUTEIbHO-BOCTTAHOBUTENIBHON pEaklMH, HCHOJIb3YS
METO/ IEKTPOHHOTO0 OaaHca



3ananue Ne 3. CocTaBbTe€ MOJEKYJAPHBIE U MOHHBIE YPABHEHUS PEAKLUN T'MAPOJIN3A COJIEH Ha
OCHOBE 3HAHHUM TEOPUH HIICKTPOJIUTHUECKON JUCCOLHAIITN

OBPA3EIL] BUJIETA

MHUHHUCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHUs
Poccuiickoit ®enepanuu

DenepalnbHOE TOCYAapCTBCHHOE OI0/DKETHOE Hamnpagnenue - 35.03.01 JlecHoe neno
00pa3s0BATENLHOC YUPEAK/ICHHE Ipoduns - JlecHoe X035HCTBO 1
BEICIIIETO 0Opa30BaHUs po
®uinan «BAMKAJIBCKUI YHIpaBJICHHE JIECAMH
I'OCYJIAPCTBEHHBIN YHUBEPCUTET» Kadenpa JlecHoil oTpaciu u 3KOHOMUKH
B I. Ycrb-Uinumcke JucnurmuimHaa - XuMus
(punuaa ®I'6OY BO «bI'Y» BT.
YerbHiumcke)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 GamtoB).

2. PaccunTaTh Ha OCHOBE 3HAHHMI 3aKOHOB XUMHUHU 00BEMBI IIOCTYIUICHUS B aTMOC(hEPY
NAapHUKOBBIX Ta30B B pE3y/bTAaTe CKUTAHMS OpraHnyeckoro Torausa. (30 0amios).

3. PemuTh ypaBHEHHE OKUCIUTEIIBHO-BOCTTAHOBUTEIILHOM PEAKITHH, UCTIOIB3YsI METOT
anekTpoHHOTro 6ananca (30 6amios).

CocTaBuTeNnb

3aBenyronui kageapoi

7. llepeyeHb OCHOBHOI 1 1I0NIOJHUTEJILHOM y4eOHOM JIUTEepaTypbl, HE00X0AMMOM 115
OCBOCHHUS TMCUMILINHBI (MOLYJIs1)

a) OCHOBHAsI JIMTepaTypa:

1. Tmuaka H. JI., babkoBa A. B., IlonkoB B. A. OOmas xumus. y4yeb. nias OakamaaBpoOB.
JoTyIeHo M-BOM BBICIIETO U cpeHero crienuainbHoro oopasoanus CCCP. 18-e uzn., nepepad.
u pon./ H. JI. 'munka.- M.: FOpaiit, 2012.-898 c.

2. Epoxun FO. M. Xumus. yue6. ais cpen. mpod. oOpa3zoBanus. 1onymeHo M-BoM 00pa3oBaHus
P®. 16-e uzn., crep./ 0. M. Epoxun.- M.: Akagemus, 2011.-395 c.

3. T'abpuensn O. C., OctpoymoB M. I'. Xumusa. pex. denepanbHbIM HH-TOM pa3BUTHUS
oOpazoBanus. s npodeccuii U CHEIHUATbHOCTEH  COLMAaIbHO-d)KOHOMUYECKOTO U
ryMaHUTapHOro npo¢uiei. y4ued. cpen. u Had. npod. obpa3oBaHuda. 5-¢ uszf., crep./ O. C.
I"abpuensn, 1. I'. Octpoymos.- M.: Akagemus, 2012.-207 c., [4] 1.

4. Epoxun 0. M. Xumus B Bompocax u orBerax. y4yeO. mocobue/ HO. M. Epoxun.- M.:
ITpocnexr, 2016.-144 c.

5. boarpomerok B.B. OOGmias xumust [IIeKTpOHHBIA pecype]: yuebHoe mocodue/ boirpomerok
B.B.— D7ekTpoH. TeKcToBbIe NaHHbIe.— MuHck: Boimiimas mkomna, 2012.— 624 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/20236.— 35C «IPRbooks»

6. Xomuenko I'. I1. Heopranudeckas XuMus : Y4eOHHUK JJIsl CEIbCKOXO3SUCTBEHHBIX BY30B / I
I1. Xomuenko, U. K. ITutoBuy. — 3-¢ m3n. — Cankr-IlerepOypr : Ksaapo, 2021. — 464 c. —
ISBN 978-5-91258-082-6. — TekcT : 2JIeKTPOHHBIH // DIeKTpoHHO-O0ubmoTedHas cuctema [IPR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/103109.html

0) MOMOJIHUTE/IbHASA JIUTepaTypa:


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

1. I'munka H. JI., PabunoBuu B. A. O6mas xumus. nomymeHno M-Bom obpazoBanusi PO. yuel.
nocoOue Juist By30B. 23-¢ u3a., ucnp./ H. JI. ['munka.- JI.: Xumus, 1983.-704 c.

2. Anexcamma 1O. B., Illmak . E. Obmas xumus. yue6. mocobue/ 0. B. Anekcammn, U. E.
[Imak.- M.: lamkoB u K, 2009.-255 c.

3. IlycroBanmoBa JI. M. Opranmueckas XuMHs. IOMyIIeHO M-Bom oOpaszoBanusi P®. yuel.
nocobus it cpen. npod. oopazosanus/ JI. M. IlycroBanosa.- Poctos H//l: @enukc, 2005.-320
c.
4. Epoxun 0. M. Xumus. yue0. mis cpen. npod. oOpazoBaHus. J0MyIHIeHO M-BoM 0Opa3oBaHHs
P®. 15-e u3n., crep./ FO. M. Epoxun.- M.: Akanemus, 2010.-396 c.

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

6. IlycroBanosa JI. M., HukanopoBa M. E. Xumus. yueOHuk g cpe. mpod. oOpazoBaHHAL.
nonyieHo M-Bom o6pazoBanusi 1 Hayku P®D/ JI. M. IlycroBasnioBa, U. E. Hukanopora.- M.:
KuoPyc, 2014.-439 c.

7. XuMHs: OCHOBHBIE TOHSATHUS, TEPMUHBI M 3aKoHbI. yueb. mocobue/ JI. H. baunos, U. JI.
[Tepduiora, JI. B. FOmamesa, P. I'. HyBuisie.- 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
u3narenscrBo,  2017. — 844 c¢. — 978-5-379-02004-0. — PexuMm  JjocTyma:
http://www.iprbookshop.ru/65281.htmi

9. IIpecc N.A. OcHOBEHI 00mIel XUMUU [DIEeKTPOHHBIN pecype] : yuedHoe nocodue / U.A. [pecc.
— DnekTpoH. TekcToBbie janHble. — CI16. : XUMU3IAAT, 2017. — 352 c. — 978-5-93808-
286-1. — Pexxum nocryna: http:// www.iprbookshop.ru/67353.html

8. Ilepeuenb pecypcoB HMH(OPMAIMOHHO-TEJEKOMMYHHKANMOHHON ceTH «UHTepHeT»,
HEeO0XOAUMBIX JJI1 OCBOCHHMS IMCUHMILIMHBI (MOAYJIs1), BKJIIOYasi MPo(ecCHoHAIbHbIe 0a3bl
AAHHBIX U MH(OPMAIIMOHHO-CTIPABOYHbIE CHCTEMBI

Jlis  ocBOeHHS AMCHMILTUHBI OO0YyYaromeMmycsi HEOOXOJWMBI CIEAYIOIIUe PECYPCh
MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHEeT»:
— Caiit ¢unmana ballkanbCKOTO TOCYJapCTBEHHOTO YHUBEPCHUTETa, aJApec JOCTyIa:
https://uibgu.ru/, 70CTYI KPyTiI0CyTOUHBIA HEOIpaHHMUCHHBIH U3 000 Toukn HTEepHET
— DnexTpoHHO-O0nbOMMOTeuHas cuctema IPRbooks, agpec moctyma: http://www.iprbookshop.ru.
JIOCTYI HEOTPAHUYEHHBIN

9. Metoau4eckue yKasaHHus 1JIsl 00y4ar0IHUXCs 110 OCBOCHUIO JMCIUILIHHBI (MOAYJIsA)

N3yyaTp AMCHUIUIMHY PEKOMEHAYETCS B COOTBETCTBHUM C TOM MOCIEAOBATEIBHOCTHIO,
KoTOpass o0Oo3HaueHa B ee cojJepXkaHuu. J[Is yCHemHoro ocBOEHMsS Kypca oOydaroluecs
JOJIKHBI UMCTh IEPBOHAYATIBHBIC 3HAHUA B 00J1aCTH XMMHH B paMKax IIKOJTEHOM IporpamMmal.

Ha nexkumsix npernopaBarens O3BYYMBAET TEMY, 3HAKOMMT C IEPEYHEM JIMTEPATYpPHI 1O
TeMe, OOOCHOBBIBAET MECTO W POJb OTOH TEMBl B JaHHOW JUCIUIUIMHE, PACKPBHIBACT €e
IpakTUYecKoe 3HaueHue. B Xoze jeKkuuid CTyAeHTYy HEeO0O0XOAMMO BECTH KOHCHEKT, (GUKCUpYsS
OCHOBHBIC ITOHATHUA U HpO6J'IGMHI:IG BOITPOCHI.

[IpakTHyeckue (CEeMMHAPCKHE) 3aHATHS IO CBOEMY COJEP)KAaHHUIO CBSI3aHBI C TEMATHUKOMN
JEKIIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO II€JIECO00pPA3HO C KOHCTIEKTA JICKITUH.
3amaHue Ha TPAKTHYECKOe (CEeMHHApCKOE) 3aHATHE cooOlaeTcs OO0ydarolmMcs 0 €ro
npoBeneHus. Ha cemunape mpenogaBaTenb OpraHu3yeT OOCYXKIEHHE STOW TeMbl, BbICTyHas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M HKCHEepTa Yy4eOHO-TIO3HABATEIBHOM JesTeIbHOCTH
00ydJaromerocs.

W3yuenune qUCUUIUIMHBI (MOAYJS) BKIIOYAET CAaMOCTOSTEIbHYIO paboTy o0yyatomierocs.

OCHOBHBIMHU BHJaMH CaMOCTOSITEIHHOM PabOThI CTY/IEHTOB C YYaCTHEM Iperno aBaTesiei
SIBIISIFOTCS:


http://www.iprbookshop.ru/65281.html
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* TEKYIIHE KOHCYJIbTAlUH;

* KOJUIOKBUYM Kak (popMa KOHTPOJIE OCBOEHHUSI TEOPETUUECKOTO COAEPIKAHUS TUCIIUITIINH:
(B 4achl KOHCYJIBTALIUH, IPETyCMOTPEHHBIE YUCOHBIM IIJIAHOM);

* [IpYEM U pa300p JOMAIIHUX 3aJaHUH (B yachl IPAKTHUECKUX 3aHATHI);

* IPUEM U 3aIUTa Ja00PaTOPHBIX paboT (BO BpeMsl MPOBECHUS 3aHATHH ).

OCHOBHBIMHU BUJIaMU CAMOCTOSITEIILHON Pa0OTHI CTYJICHTOB 0€3 y4acTHs MPero1aBaTelei
SIBIISTFOTCSL:

* (hopMupOBaHKE U YCBOCHHUE COICPIKaHUS KOHCIIEKTA JICKIIUI Ha 0a3e peKOMEHI0BAaHHOM
JEKTOpPOM Y4eOHOW JMTEepaTyphl, BKJIIOYas HHPOPMALMOHHBIE O00pa30BaTeNbHBIE PECYPCHI
(37IEKTPOHHBIC YICOHUKH, DJICKTPOHHBIE OMOJINOTEKU U IP.);

* CaMOCTOSITEJIbHOE HW3yYCHHE OTIENbHBIX TEM WM BOIPOCOB IO YYEOHHMKAM WIIH
y4e€OHBIM TTOCOOHSIM;

* HanMcaHue pedepaTos, JOKIA/IO0B;

* [TOJITOTOBKA K CEMUHAPaM U JIAOOPaTOPHBIM paboTam;

* BBINOJIHEHHE JOMAIIHUX 33/JlaHUil B BUJE PEIICHUS OTIENbHBIX 3a/a4, MPOBEICHHS
TUIIOBBIX pAcyeTOB W HWHIMBHIYalIbHBIX pabOT IO OTIENBHBIM pa3jeiiaM COICpPKaHUS
JUCIUTUTAH H .

10. [lepeyenb HH(POPMAIITHOHHBIX TEXHOJIOTHil, HCTIOJIb3YeMbIX IPH OCYIIECTBJIEHUHU
00pa3oBaTeIbHOI0 Mpolecca Mo JUCHUILINHEe (MOAYJ/II0), BKJIIOYas NepevyeHb
MPOrpaMMHOro odecrneyeHust

B yuebHOM mporiecce UCTIONb3yeTCs CIeayoIIee MPOrpaMMHOE 00ecieueHuE:
— Adobe Flash player,
— MS Office,

11. Onucanne MaTepuaJbHO-TeXHHUYECKOH 0a3bl, HE0OXO0AUMOIi VI OCyIIeCTBJICHHUS
00pa3oBaTeIbHOIO NMpoUecca M0 JUCHUILIHHE (MOAYJII0):

B yuebHOM mporiecce uCTonib3yeTcs claeayoliee 000pya0BaHueE:
— ITomemieHust 11 CaMOCTOATENbHOM paboThl, OCHAIIEHHbIE KOMITBIOTEPHOM TEXHUKOH C
BO3MO>KHOCTBIO MOJKITI0UeHUs K ceTH "MHTepHeT" u o0ecrieueHreM 10CTyna B JJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpelly BY3a,
— YueOHble ayTUTOPUU 7S IPOBEACHUS: 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATUH CEMUHAPCKOI0
TUIA, TPAKTUYECKUX 3aHATUH, BBHITIOJIHEHHUS KyPCOBBIX Pa0OT, IPYNIOBBIX U WHAWBUYAIbHBIX
KOHCYJIbTAIMM, TEKYILIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTal[iH, YKOMIUIEKTOBaHHbIE
CHeLUaTU3UPOBAHHON MEOEIbIO U TEXHUYECKUMU CPe/ICTBAaMH 00yueHUs,
— Habops! 1eMoHCTpalimoHHOro 000py10BaHus M Y4eOHO-HarISAHBIX TOCOOUI



