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

Y4ETOM COBPEMEHHOT'O YPOBHS Pa3BUTHS XUMUYECKOW HAYKH,

- oOecrieyeHre Hay4HOro Oaswca Uil JajdbHEHIIeHd NpopecCHOHAIBHONW IOATOTOBKH
OakayaBpOB JIECHOTO JIeNa;

- pa3BHUTHE y CTYJICHTOB HABBIKOB CAMOCTOSITSIIBHON paObOTHI;

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

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 10 U CHUILINHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHONH MIPOrpaMMBbI

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 TEXHOJIOTUI

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  guctmmmuael - BJIOK 1 JUCHUIUIMHBI (MO YJIN):
Obs3aTenbHas 4acThb.

[IpenmectByronue TUCHUIUIMHBI (OCBOEHHME KOTOPBIX HEOOXOAMMO [UIsl YCIEHIHOTO
ocBoeHM JaHHOM): "CoBpeMeHHas HayyHas kapTiuHa mupa", "dusnka"

JIMCUMIITUHBL, WCIIOJIb3YIOIUE 3HAHUSA, YMEHHs, HaBBIKH, MOJYYEHHBbIE MPU HW3YUEHUU
nanHou: "JlecHas nuponorus", "buonorus ntun u 3sepeit”

4. O0beM TUCHMILIHHBI (MOYJISAA) B 3a4€THBIX eIHHULAX C YKA3aHUEM KOJIM4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢
npenoaaBaresieM (1Mo BHJAaM Y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSAITEIbHYI0 padoTy
00y4YarIMXCcs

OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISIET 5 3a4. e.,180 uacos.



Bun yueGHOH paboThI

KonnuectBO yacoB

KonTaktHas(ayauropHasi) pabora

Jlexknuu 28

[TpakTuyeckue (ceM, 1a0.) 3aHATHS 42

CamocrosiTenbHas padoTa, BKIIFOYasl MOJATOTOBKY K 9K3aMeHaM U 110
3aueTam

Bcero gacoB 180

5. Conep:kanne IMCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBeIeHHOI0 HA HUX KOJIHYeCTBA aKaJeMUYeCKUX YaCOB M BUI0B Y4eOHbIX
3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIIMHBI

Pa3nen u tema
JACIHUIINHBI

Ceme-
CTp

Jlek-
107004

Cemunap
JlaGopar.
IIpakTHy.

Cawmo-
CTOAT.
pab.

B unTepa-
KTHBHOH

phopme

DopMBbI TEKYLLET0
KOHTPOJIs
yCIEeBaeMOCTH

I_IGJ'II/I H 3aJa4u XUMHUHU
Ha COBPCMCHHOM 3Tallc

21

Tect no pazneny 1

1.1

XMUMHS KaKk HayKa U ee
poib B XXI Beke.
DyH/1aMEHTaJIbHbIE
XMMHYECKHUE TEOPUHU

21

1.2

OCHOBHbIE TIOHATHUS U
3aKOHBI XUMHUH.
l3MepeHne BenecTna

21

[Iepuonnueckas cucrema
n [lepuonnuecknii 3aK0H

21

KoHnTponbHas
pabora No 1

2.1

Oo11ee npeacTaBlieHne
00 atome

21

2.2

[leproanueckuii 3aKOH
JI.1. MenneneeBa

21

XuMuueckas CBA3b,
KOMITJICMCHTApPHOCTH B
XUMHNHU

21

Tect no pazneny 3

3.1

XuMuyeckas CBI3b.
'YciaoBus ee
oOpa3oBaHuUsl, IPUPOAA U
[apamMeTpbl CBS3U

21

3.2

Buael XuMHUdecKon
CBSI3H: KOBaJICHTHAs,
MOHHAsA 1
MeTauTHdecKas

21

PacTtBOpBI Kak
XUMHYECKHE CUCTEMBI

21

Kontponbhas
pabota Ne 2.
Kommuiekr 3amau

4.1

dusnyeckue

XHMHYECKHE CBOMCTBA

BOJLL. VIcTHHHEBIE
aCTBOPBI

21

4.2

JlucniepcHbie 1

21




n/n

Pa3nen u tema
JTUCIUIIINHBI

CeMme-
CTp

Jlek-
119707

Cemunap
Jlabopar.
IIpakTuy.

Camo-
CTOST.
pao.

B unrepa-
KTUBHOH

popme

®DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMoCTH

KOJIJIOUJHBIC CUCTCMBI,
X KJ'IaCCI/I(bI/IKaI_II/Iﬂ

Teopus
JIEKTPOIIUTUYECKOI
IMCCOLIMALIUI

21

5.1

PaCTBopBI QJICKTPOJINUTOB.

Teopus
HIIEKTPOIUTUYECKON
nucconuanyu C.
AppeHnyca

21

5.2

MoHOOOMEHHbBIE
peaknuu. ['uaponus
coseit

21

XUMHUYECKHe pC€aKnunu

21

6.1

Kiaccudukanms
XUMHUYCCKHUX PEaKIIHH.
OKHUCIIUTEIHHO-
BOCCTAHOBUTEJILHBIE
peakuuu

21

6.2

XnMuueckass KHHETHKA.

CKOpOCTh XMMHUYECKOI

pE€aKUrH U XUMUYECKOE
aBHOBECHE

21

MeTanibsl 1 HEMETaILIbI

21

Kontponbhas
pabota Ne 3

7.1

OO6m1ast XapakTeprucTHUKa
METaIoB, (pU3nUecKue u
XUMHUYECKHE CBOMCTBA

21

JlaGopatopHas
paborta Ne 1

7.2

Hemeramer: oOmas
XapaKTEPUCTHUKA,
OCHOBHBIC XMMUUECKHE
CBOMCTBA

21

KommuekT 3ananuit
10 COCTaBJICHHUIO
OKHCIIUTENIBHO-
BOCCTAaHOBUTCIBbHBIX
peakuui

(OCHOBHBIE KJIACCHI
XUMHUUYECKUX
COCTUHEHUN

21

Tect mo pazneny 8.
JlaGopatopHas
pabota No 2

8.1

OKCI/II[LI U UX CBOMCTBA

21

8.2

KuciaoTer:
KIacCUpUKALIUS,
XUMHUYECKHE CBOMCTBA

21

8.3

OcHoBaHuA U
amM(oTepHbIe
UIPOKCHIBL:
XapaKTEepUCTHKA,
KiaccupuKanus u
OCHOBHBIE XUMHYECKHE
CBOMCTBA

21

8.4

Comnun. usnyeckue u
XUMHUYECKHUE CBOMCTBA

21




n/n

Pa3gen u Tema
JTHCHHUIINHBI

Camo-
CTOST.
pao.

Cemunap
Jladopar.
IIpakTuy.

B unrepa-
KTUBHOH

popme

®DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMoCTH

Jlek-
119707

CeMme-
CTp

coseit

XuMuueckas
uaeHTH)UKAIIS

21

9.1

[loHsITHE XUMHUYECKOTO
ananm3a. Bumsl
KOJMYECTBEHHOT'O
aHaIM3a

21

9.2

Llenu u 3agaun
KaueCTBEHHOI'O aHaIM3a

21

10

OpraHI/I‘leCKaﬂ XUMUA

21

10.1

IlonsTue OpPraHu4cCKoOro

BemiecTBa. Teopus A.M.
byTiiepoBa: OCHOBHbBIE
TIOJIOKCHU S

21

10.2

[IpenenvHbIE U
HEMpeelIbHbIE
YTII€BOAOPO/IbI.
OCOOEHHOCTH CTPOCHHUSI.
XHUMHYECKHE CBOMCTBA

Tect mo Teme
"[IpenenvHbie U
HEIpe/e/IbHbIC
yrieBoa0poab"

21

10.3

VTaeBoanl 1 UX
KJ1acCU(pUKAIIHS.
Kpaxman u nemnrososa.
XUMHUYECKHE CBOMCTBA
YIJIEBOJOB

Tect o Teme
"VrineBoasr".
JlaGopatopHas
paborta Ne 3

21

NTOI'O

28 42 110

5.2. JlekunoHHbIE 3aHATHS, UX COJEpP/KaAHHE

No

/1

Hanmenosanue
pa3aenoB U TEM

Conepxanue

1.1

XHUMUs Kak HayKa U ee
poib B XXI Beke.
DyHIaMEHTAIbHBIE
XMMHYECKHUE TEOPUHU

Bsenenue B npenmer. Llenu v 3a1a4yu XUMUM HA COBPEMEHHOM
HTarne. DBOJIIOLUS XUMUYECKOT0 3HaHUsI. XUMHUS KaK HayKa U ee
pouib B XXI Beke. MaTepust ¢ TOYKH 3pEHUS XUMHUH.

OCHOBHBIE TIOJIOKEHUS U POPMYIUPOBKH (PYHAAMEHTATIBHBIX
XUMUYECKUX TEOPUN U 3aKOHOB: aTOM-HO-MOJIEKYJISIpHAs TEOPHUs,
3aKOH COXPAaHEHUs MacChl U SJHEPTUH, TEOPUS XUMHYECKOTO
CTPOEHHs BEIIECTBA

1.2

OCHOBHBIE MTOHATUSI U
3aKOHBI XUMUU.
3MepeHne BenecTa

(OCHOBHBIE TOHATHS XUMUU. MaTepusi U BEECTBO. ATOM,
MOJIEKYJIA, XUMUYECKU 2JIEMEHT. Ba€HTHOCTH U CTENEHD
OKUCIICHUS dJIeMeHTa. ATOMHAsI M MOJIEKYJISIPHAST MAacCHI.
KonnuecTBo BemecTBa — MOJIb.

(OCHOBHBIE TIOJIOKEHUS U (POPMYITUPOBKH Ta30BBIX 3aKOHOB XUMHH:
MPOCTHIX OOBEMHBIX OTHOIIIEHUH, ABOTa/IpO, ypaBHEHUE
MenneneeBa-Kinaneipona.

3MepeHne BeecTBa: KOJIMYECTBO BEUIECTBA, OTHOCUTENbHAS
ATOMHAsI M1 MOJIEKYJISIpHAs MaccChl, MOJIb BEIIECTBA, MOJISIpHAS
Macca. OCHOBHBIC TIOJIOKEHUS U (POPMYIUPOBKHU
CTEXUOMETPUUECKUX 3aKOHOB XMMHH: TTOCTOSIHCTBA COCTaBOB,
DKBHUBAJIEHTOB, KPATHBIX OTHOIIEHUM. [lOHATHE XMUMUYECKOTO




Ne Haumenosanune
Conepxanue

/0 paszenoB U TeM
HKBHMBAJICHTA 2JIEMEHTA U COeIUHEHUs. MolsipHas macca
SKBMBAJICHTA M MOJISIPHBIM SKBUBAJIEHTHBIA 00bEM
DneMeHTapHble YacTULbL. [[oBeieHNE 2IIEKTPOHA B aTOME.
Omnucanue 3JeKTPOHHON 000JI0YKK aTOMa 3JIEKTPOHHBIMU
(dbopMynaMu U 31€KTpOHOrpaduuecKkuM MeToIoM. J[BoiicTBeHHas

O61wee rpupona 3JekTpoHa. Ypasuenue Jlyu ne bpoiss. ['naBHoe

opOUTaIBbHOE KBAaHTOBBIE YMCJIa. MarHUTHOE KBAHTOBOE YHUCIIO.

2.1 |mpencraBienue 06

dTOMC

CxeMa CTpOCHHUS FICKTPOHHOM 000JIOUKHU aToMa 10 YeThIpeM
KBaHTOBBIM uuciaMm. [Ipunuun [laynu u cneactBus us Hero.
OrnucaHue JIEKTPOHHOM 000JI0YKH aTOMa 3JIEKTPOHHBIMU
dbopMynaMu U 31EeKTpOHHOTpaduIeckiuM MetoaoM. [IpaBuio
XyHz1a

DJIeKTpOHHAs CTPYKTypa aTroMoB U [lepuoandeckas cucrema
XUMHYCCKHX 3JIEMCHTOB. 3aIOJIHEHUE JIEKTPOHAMHU
DHEPTETUYECKUX COCTOSIHHI aTOMa COTJIACHO MPUHIIUITY MUHHUMYMa
bHepruu. [Ipasuno Kneukosckoro. [opsaok 3anonHeHus
DIIEKTPOHAMH YHEPIeTUYECKUX YPOBHEW U MOAypoBHEH. MneanbHas
1 peaibHas cxeMbl. O01mas IeKTpoHHast popMyra aTOMOB, S-, p-,

[lepuonuueckuit
2.2 haxon LU d-, f- aieMeHThI. DNEeKTPOHHAs CTPYKTYpa aTOMOB U
' o [epUOINYECKasi CUCTEMa DJIEMEHTOB.
MeHneneesa o
[lepuonnueckuii 3akon /. . MenneneeBa. CoBpemMeHHas
dbopmynupoBka 3akoHa. [I[puunHa nepruoInIYHOCTH U3MEHECHUS
CBOMCTB 3JIEMEHTOB U UX COCAMHEHUM.
CTpyKTypa MepuoOANIECKON CUCTEMBI 3JIeMeHTOB. [leprobl,
rpynimsl, noarpynnsl. [lepuoandeckoe n3MeHeHEe CBOMCTB
XUMHUYECKHUX JIEMEHTOB
YcnoBus ee 00pa3oBaHUs, TPUPOIA U TTapaMeTphl CBS3U. Paguycel
XUMHUUEcKasi CBA3b. p » IPAPOZL P p oy
OB €6 ATOMOB U MOHOB. DHEPrusi HOHU3ALKUN. DHEPrusi CpOACTBaA K
HIIEKTPOHY. DIEKTPOOTPULATENBHOCTb.
3.1 |o6pa3oBanus,
KoMIuieMeHTapHOCTh, KaK CTPYKTYPHOE COOTBETCTBUE JIFOOBIX
MpUpoaa U mapaMeTpbl
RS MOJIEKYJ UM Y4aCTKOB MOJIEKYJ, 00yCIaBIMBAIOIINX 00pa3oBaHUE
crienupUIecKuX KOMIUIEKCOB (CIIMpaieBUIHAS CTPYKTypa Oelka)
KoBasieHTHast XxuMuueckasi cBsi3b. OTHORJIEKTPOHHBIA MEXAHU3M €€
00OpaszoBanus. JJOHOPHO-aKIIENITOPHBIM MEXaHU3M 00pa30BaHUs
.  |koBajmeHTHOU cBsA3M. [lonsipHas U HenmoysipHas KOBAJIEHTHAS CBS3b.
Buael XumMuyeckoi o
JumioTbHBIN MOMEHT CBSI3U U MOJICKYJIbl. IOHHAs CBsI3b U ee
CBSI3U: KOBAJICHTHAs .
CBOMCTBA.
3.2 [nonspHas u
MeTannudeckas CBI3b, €€ 0COOCHHOCTH. MeTainaecKkas
HETIOJIsIpHAsl, HOHHASI | .
KpucTauinueckas peulerka. Gu3ndyeckrue CBOMCTBA BEILIECTB C
MeTaJuIndecKas
METANTMYECKUM THIIOM CBSI3H.
BoaopoHas cBS3b U €€ BIUSHUE HA GU3NIECKUE U XUMUYECKHE
CBOICTBA MOJIEKYJI. MEKMOJIEKYJISIPHOE B3aMMOJICHCTBUE
duznueckue u Bona, arperatabie COCTOSIHUS BOAbL. PU3NUECKHE U XUMUYECKHE
4.1 [REMHYECKHE CBOMCTBA [cBOMCcTBa BOJIbI. PacTBOpEI. McTHHBIE pacTBOpBL. CIOCOOBI
" Boabl. McTuHHBIE BBIPKEHUS] KOHIEHTpAIMU pacTBOPOB (%o-Hasi, MOJISIpHAs,
[pacTBOpHI HOopMasibHast). PacTBopuMocTh. CBOWCTBAa HCTHHHBIX PACTBOPOB
ucrepcHbie i Jlucniepcubie cuctembl. Kinaccudukarus AUCIIEPCHBIX CUCTEM.
P MukporeTeporeHsble rpyooicepcHble CUCTEMBI: CYyCIIEH3HH,
4.2 [KONJIOUIHBIC CUCTEMEL,

WX KJIaccu(UKamus

OMYJIbCHUH, TIICHBI, a3PO30JIU. KOHHOI/IIIHLIG CHUCTCMBI: 30JI4, I'CJIN.

SBiIeHNE cuHepe3uca




n/n

Haumenosanue
pa3liesIoB U TEM

Conepxanue

5.1

PactBOpbI
HIIEKTpoIUTOB. Teopus
PJIEKTPOJIUTUYECKON
nuccormanuu C.
AppeHuyca

PacTBOpbI 371eKTPpOAUTOB. CHJIbHBIC U ClIa0ble JIEKTPOIUTHIL.
Crenens auccounanuu. Koncranra guccoruauu.
MasopacTBOpUMBIE 3JEKTPOIUTHL. [Ipon3BeneHne pacTBOpuMocTu
(ITP).

Teopust anekTpoauTuyeckoit aucconuanuu C. Appenuyca.
PacTBOpHI 371eKTPOAUTOB. CUIIBHBIC U CIIA0BIC JICKTPOJIUTHL.
Crenenp aucconuanuu. Koncranra quccounanuu.
MasopacTBOpUMBIE 3JIEKTPOJIUTHI. [Ipon3BeeHrue pacTBOPUMOCTH
(ITP).

Teopust anexkTponuTruueckon quccormanuu C. Appenuyca.

PacTBOpHI 371eKTpoIUTOB. CHIIBHBIC U CJIA0BIE SJICKTPOIHUTHI.
Crenenpb nucconmaiuy. KoHcTaHTa quccoyanym.
MajiopacTBOPUMBIE JIEKTPOJIUTHI. [Ipon3BeecHue pacCTBOPUMOCTH
(ITP).

Teopus anexkTponutuueckon qucconuanuu C. Appenuyca.
PacTBOpHI 371eKTpoIUTOB. CHIIBHBIC U CJIA0BIE SJICKTPOIHUTHI.
Crenenp nucconmanuy. KoHCTaHTa AUCCOIUALINY.
MajiopacTBOpPUMBIE JIEKTPOJIUTHI. [Ipon3BeieHue pacTBOPUMOCTH
(ITP). Teopus snexTponauTuueckoil nuccounannu C. AppeHuyca

52

MoHOOOMEHHBIE
peakuuu. ['maponns
cosei

HonooOMeHHbIe peakiuu. [IpaBuia HarMcaHus HOHHBIX
ypaBHEHHI peakiuid. KucaoTel, OCHOBaHHUS M COJIU C TOUKU 3PCHHUS
TEOPUU DICKTPOIUTHICCKON JTHCCOIHAIIHH.

DJIEKTPONUTUYECKAs AUCCOIUAIINS BoIbl. IOHHOE TIpou3BeieHne
BO/IbI. Boopoausiif mokaszatens. ['uaponus comneit (Bce ciydan)

[TonsTue xumuueckot peakuuu. Knaccupukanus peakiuii.
Peakunu coelMHEHUs, pa3oKeHus, 3aMellleHns, oOMeHa U Jp.

Knaccudukanus OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb
XUMUYECKUX PEaKIUid. [OKUCIeHHS. OKUCITUTENh, BOCCTAHOBUTENb. THUITBI OKHCIUTEIBHO-
6.1 |OkucnIUTENLHO- BOCCTAHOBUTENBHBIX peakiiuii. CriocoObl COCTaBICHUS YpaBHEHHIA
BOCCTAHOBUTEJIBHBIE  |OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui. Meron
peakuuu HIIEKTPOHHOTO OanaHca.
DJIEKTPOIIN3: XapaKTEPUCTHKA MpoIiecca. DIEKTPOIU3 PACTBOPOB U
DJIEKTPOJIU3 PACIUIABOB
XnMuueckas

KruHEeTHKa. CKOpOCTh

XHUMHUYECKOE PpaBHOBECHUC. CKOpOCTB XUMHYECKOMN pCaKkmuu.

6.2 xumuyeckol peakuun (DakTOphl, BIUSONME HA CMEIIEHHE XUMHUECKOTO PABHOBECHS.
1 XUMHYECKOE [Ipunuun Jle Hlarense
paBHOBECHE
Oomas
XapaKTEPUCTUKA Mertamisl. O0mas xapaktepuctuka. Kimaccudukanus MeTanios.
7.1 [meTamnos, HaxoxeHne Metamnos B npupoze. Gusndeckue CBONCTBA

(buznueckue u
XMMHYECKHE CBOICTBA

METaIIOB. XUMHUUECKHE CBOMCTBA METAJIIIOB

7.2

HeMmertamiel: o01ias
XapaKTEePUCTHKA,
OCHOBHBIE
XUMHUYECKHE CBOMCTBA

Hewmertannsl. O6mas xapakrepuctuka. CBoicTBa HEMETAIIIIOB Ha
OCHOBAHMHU UX TMOJO0XKEHUS B MEPHUOAHMUECKON Tabnue:
OKHCIIUTENIFHBIE U BOCCTAHOBUTEJIbHBIE CBOICTBA

8.1

OKCHUIBI U UX

CBOMCTBA

XapakTepucTuka u onpezenenne okcuaa. Knaccudukanus

OKCHJOB M KX OCHOBHBIC XUMHWYCCKHEC cBoiicTBa. OCHOBHBIC




No HammMeHnoBanme
Conepxanue
1/ pa3zesioB U TeM
CIIOCOOBI TIOJTyYEHUST OKCHJIOB. POJIb OKCHJIOB B )KM3HH YeIOBEKA.
OTaenbHbIC IPEICTABUTEIN OKCHJIOB
e OrnpeerieHre, XapaKTePUCTHKA K OCHOBHBIC MPEACTABUTEIN
) Kiacca KucioT. Kiaccupukanus 1 OCHOBHBIC XUMHUECKUE
8.2 [kmaccudukanms,

XUMHUYECKUE CBOUCTBA

cBoiicTBa. OCHOBHBIE CITOCOOBI IMOJIY4YCHUA KHCIIOT. OTI[CJ'IBHBIG
MPCACTABUTCIIN KUCJIOT U UX POJIb B JKU3HU YCJIOBCKA

8.3

OcHOBaHUS U
amM(oTepHbIC
CUAPOKCHIBIL:
XapaKTePUCTHKA,
Ki1accupukanus u
OCHOBHEIC
XAUMUYECKHE CBOMCTBA

OnpezneneHre 0CHOBaHUSA U aM()OTEPHOTO THAPOKCHIA.
XapakTepucTuKa Kiacca, kiaccuukaiusi 1 OCHOBHBIE
XUMHUYECKHE CBOMCTBA. OCHOBHBIE CIIOCOOBI IIOTYUYEHUS
OCHOBaHUM U aM(POTEPHBIX TUAPOKCUAOB. [IprMeprl ocHOBaHUM

8.4

Comnun. dusnueckue u
XUMHUYECKHE CBOUCTBA
coJien

OrnpeneneHye cojim Kak XUMUYECKOI0 COETMHEHUSI.
Krnaccudukanus coneit. uznueckne 1 XUMUYECKUE CBOMCTBA
cosieii. OCHOBHBIE CITOCOOBI ITOJIyUEHUs COJIeH (IpUMEPBI
peakiuii). XapakTeprucTHUKa OTJSIbHBIX IPEJACTABUTEICH COeH
(NaCl, CaCO3)

9.1

IlonsaTue
XHMHYECKOIr0 aHajn3a.
Buabl
KOJIMYECTBEHHOT'O
aHaII3a

Xumuueckuil aHanu3. TeopeTuyeckue nonoKeHus
KOJIMYECTBEHHOTO aHAIN3a. TUTPUMETPUYECKHE METObI aHAIN3A.
DU3NKO-XUMUYECKUI 1 (PU3NUECKUIl aHATN3, aHATUTHYECKUN
curHai. OU3NKO-XUMUYECKUH aHaIH3: Xpomartorpadus
(OymaskHasi, KOJIOHOYHAS, TOHKOCJIOMHAs, Ta305KUIKOCTHAS U JIp.);
HIIEKTPOXUMUYECKUE METO/bI aHANIN3a (TUTPOMETPUUECKHI,
KOHIYKTOMETPUYECKUH, MOTEHIIHOMEeTpuUeckuil). Ouznueckuit
aHaIM3 (CIEKTPOYOTOMETPUS U JIp.)

Llenu u 3agaun

KauecTBeHHBIN aHAIHN3: OCIn U 3aJa4u. Knaccn@nxaunﬂ BHU 0B
KaueCTBEHHOI'O aHaJIN3a. X MMHYCCKHUE METO I SJICMCHTApPHOI'0O
AHaJIN3a HCOPraHNYICCKUX COCIUHEHMH. AnanuTHdeckue T'pyHIibL

9.2 [KaueCTBEHHOTO KaTHOHOB. CHCTEeMaTHYeCKU U APOOHBIN aHaIu3. AHAIU3
aHaJIn3a aHNOHOB. KolnuecTBEHHAs XapaKTEpUCTUKA METOUK
KauecTBEHHOIro aHanu3a. Cxema MpoBeIeHUS] XUMUYECKOTO
KaueCTBEHHOIO aHAJIN3a
Momstie Opranudeckast XUMHUs Kak pazjien ooueit xumuu. [lpeamer u
3aja4y OpraHu4eckoi XUMuHU. [oHsATHE OpraHYecKoro BEIIECTBA.
OpPraHUYECKOTO .
3HaueHUE OPraHUYeCKUX COeIMHEHUN B MJIaHETaPHBIX Mpolieccax.
10.1 BemectBa. Teopus

A.M. Byrneposa:
OCHOBHBIC ITOJIOKCHU S

Teopus xumuueckoro crpoeHus A.M. bytiepoBa, oCHOBHbIE
nosioxkeHus. [lonsitue nzomepa u nzomepuu (npumepsi). [onstue
YIJIEBOAOPOAA

10.2

[IpenenbHbie U
HeTpeeIbHbIe
YTJIEBOIOPOJIBI.
OcoOeHHOCTH
CTPOCHUS.
XMMHUECKHE CBOMCTBA

Ankansbl. [IpenensHbie yriaeBogopoas! (ankanel). [lonstue
TOMOJIOTa ¥ TOMOJIOTUYECKUH Pl ankaHoB. M3omepust yriepoaHoit
nenu. HomeHnknatypa opraHm4eckux coeuHeHui. Gusnyeckue u
XAMHYECKHE CBOMCTBA aIkaHOB. OCHOBHBIE MTPEJCTABUTENM Kilacca
[IPEJEIBHBIX YIIEBOI0OPOIOB.

AnkeHbl. HerpenenbHbIe yraeBoA0OPOIb (AIKEHBI).
['oMoJIOrnYecKuil psa anKeHoB. /[BoiHas CBSA3b U U30MEPUS
[MOJI0KEHUS KpaTHOM CBsI3U. PU3NUECKUE U XUMUYECKUE CBOMCTBA
a1KeHOB. OCHOBHBIE MPEJICTABUTEIN KJIACCa ITUICHOBBIX
yriieBoAopoa0B. [lonmMepu3aniys 3STUIEHOBBIX YIJIEBOAOPOIOB:

€aKLMsl [OJUMEPU3ALIUY, IPUMEPBI ITOJIMMEPOB U UX POJb B




Ne HanmenoBanne
/0 paszenoB U TeM

Conepxanue

PKH3HH 4YCJIOBCKA

YTreBoabl U UxX

[lonsTue YIiI€BOJA0OB KaK KJiIacCa OpraHNu4Y€CKUuX Coe,I[I/IHCHHfl.

KJIACCU(UKALUS.
K aXMf(fH " . 3HayeHUE YITIEBOJIOB B XKH3HH yenoBeka. Knaccugpukarus
10.3 ué)mnonosa YIIIEBOIOB: MOHOCAXapUAbl, IUCAXapUIbl U MOIMCAXAPHIBI.
: . BaxHelne rmonycaxapuasl: KpaxMail U HEeJUII0JI03a. XUMUYECKUE
XUMHYECKUE CBOMCTBA| .,
CBOICTBA YIJIEBOJIOB
YTJIEBOJIOB

5.3. CeMHHapCKHe, MNPpaKTUIE€CKUE, naﬁopaTopnble 3aHATHUSA, UX COACPKAHUC

Ne paznena u
TEMBI

Copepxanuie v (OpMbI IPOBEACHUS

1.2

OCHOBHBIC TIOHSATHS U 3aKOHBI XUMuUH. [IpoBoIUTCS B hopme cemuHapa 1o
0000IIEHUTIO U YTITyOJICHUIO 3HAHUH.

OCHOBHBIC TIOJIOXKEHUS U POPMYIUPOBKU (YHIAMEHTAIBHBIX XUMUYECKUX
TEOpUil 1 3aKOHOB. M3MepeHue BeliecTBa: KOJUYECTBO BEIIECTBA, OTHOCHTEIIbHAS
ATOMHas ¥ MOJIEKYJIIpHAs MacChl, MOJIb BEIIECTBA, MOJIsIpHAs Macca. Perienue
3aj1a4 1o TemMe

2.2

[leprnonuueckas cucreMa u nepuoandeckui 3akoH J[.1. Meneneena.
[TpoBoauTCs B hopMe MPAKTUICCKOTO 3aHSITHSI.

Cxema CTPOCHHS JICKTPOHHON 000JIOUKH aToMa T10 YEThIPEM KBAaHTOBBIM YHCIIAM.
[Tpunuun [laynu u cneactust u3 Hero. OnucaHue 3JIEKTPOHHOM 00010YKM aToMa
DIIEKTPOHHBIMU (POPMYTIAMU U STEKTPOHOTpaAPUIECKIM METOAOM.

3anoIHeHNUE PIEKTPOHAMH YHEPTETHYECKUX COCTOSIHUM aToMa COTJIacHO
npuHUMIY MUHUMYMa 3Hepruu. [Ipasuno KneukoBckoro. Ilopsaok 3anonHenus
DIIEKTPOHAMM SHEPreTHYECKUX YPOBHEN U MOYPOBHEN

XHUMHUeCKasi CBSI3b. HpOBO)II/ITCH B (bopMe MPAKTUYCCKOI'O 3aHATHA.
HOJ’IS[pHaSI " HCTIOJIIpHAsA KOBAJICHTHAA CBA3b. Honnas CBsA3b, MECTAJIJIMYCCKAA
CBA3b B XUMHWUYCCKNX COCIMHCHUAX.

OHpGI[GJ'IeHI/Ie CTCIICHU OKUCJIICHUA XUMHYCCKHUX DJICMCHTOB

4.1

PactBopsl. [IpoBoauTcs B popme MpaKTUYECKOTO 3aHSATHSI.

Du3znueckre U XUMHUUECKHE CBOMCTBA BOAbL. Pemenne 3amay. CriocoOnl
BBIPAKEHHS KOHIIEHTpAIK pacTBOpoB (%-Hasi, MOJISIpHAsI, HOpMaJIbHas).
CBoliCTBa UCTHHHBIX PACTBOPOB

4.2

O3HakoMIIeHHE ¢ AucnepcHbIMU cuctemamu. [IpoBoautces B popme nmabopatopHoit
paboTHI.

Du3nyecKkue 1 XUMUIECKHE CBONCTBA BOJIbL. [IpUroToBIeHue CycrieH3un
KapOOHaTa KaJbIUs B BOJIE

Teopus snexkTponuTudeckoit nuccoruanuu. [IpoBoauTes B popMe NpakTHIECKOro
3AHATHUA.

HonooOmenHbIe peakuuu. [IpaBuia HanucaHus HOHHBIX YPAaBHEHUH peaklni.
KHCI0ThI, OCHOBAHUSI U COJIU C TOUKH 3PEHUS TEOPUH AIIEKTPOIUTHUCKON
mucconanuu. ['uaponus coneit (Bce ciaydan)

Xumuueckue peakuuu. [IpoBoautcs B hopMe MpakTHUECKOTO 3aHATHS.
OKHUCITUTEbHO-BOCCTAHOBUTEIBHBIC peakiuu: TUIBL. CIIOCOOBI COCTaBICHUS
YPaBHEHUIN OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX peAKIHI. METOM 3JIEKTPOHHOT O
OajaHca.

[Ipunnun Jle [latense. Pemenne 3agay no teme

6.2

Xumuyeckue peakiuu. CKOpOCTh XUMUYECKON PEakIiiy U XUMHUYECKOE




Ne paznena n
pasi Copneprxanue u GOpMBbI IPOBEACHUS

TEMBI
paBHOBecue. [IpoBonutes B popme JabopaTopHOi pabOTHI.
3yueHne peakuuii COeAMHEHUs, Pa3JIoKeHUs, 3aMelIeHus, oomena. Mizydenue
3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKkIuy OT KOHIICHTPAIIUU B TEMIIEPATYPhI
MeTtainsl 1 HemeTalutbl. [IpoBoauTes B (hopMe MPAKTHIECKOTO 3aHSATHS.
7 Xumudeckue cBoiCcTBa MeTayuIoB. [loryueHe MeTauioB U3 py/.

CBoliCcTBa HEMETAJUIOB HA OCHOBAHUH HMX TIOJIOKEHUS B TIEPUOIUYECKON TadIuUIIe:
OKHCIIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA

Mertasmisl. [IpoBogutcs B hopme nabopaTopHOit paboTHI.
7.1 XUMHUYECKUEe CBOMCTBA METAIIOB. M3yueHne B3auMOIeMCTBUSI METAJIIIOB C
PacTBOpAMH KUCJIOT

OCHOBHBIE KJIACChl XUMHUUYECKHX coeauHeHui. [IpoBoauTcs B hopme
MPAKTHYIECKOTO 3aHSATHS.

OKcuIbl U UX XUMHUYECKHe cBocTBA. [Ipumephl peakiuii. OCHOBHBIE CIIOCOOBI
MOJTyYCHUST OKCHUJIOB.

KuCIIOTHI M UX XMMHYECKUE CBOMCTBA (CocTaBiieHHE peakiiuii). OCHOBHBIC
MpeACTaBUTENH Kiacca KUciaoT. CocoObl MOTydeHUsI.

OcHoBaHus 1 aMm(oTepHbIe THaApOKcUIbl. Kitaccudukamusi 1 OCHOBHBIE
XUMHUYeCKHe CBOMCTBA. OCHOBHBIC CITIOCOOBI TIOTyUCHUSI.

Comu u ux knaccudukanms. PU3nYecKre U XUMUYSCKHUE CBOKMCTBA COJICH.
OCHOBHBIE CIIOCOOBI OJTYYEHUS COel (PUMEpBI peakinii)

OcCHOBHBIE KJIacChl XUMUYECKUX coeanHeHui. [IpoBoautcs B hopme
nmabopaTopHON pabOTHI.

3y4ueHre XMMHUUECKUX CBOWMCTB MPeICTaBUTENEH Kilacca OKCUIOB, KHCIIOT,
OCHOBAHHUU U COJIEI

Oprannyeckast xumus. [IpoBoaurcs B popme NPpaKTUYECKOTO 3aHATHS.
[IpenenbHbIe yraeBoaopoabl. OU3HUeCKre U XUMAYECKHE CBOWCTBA AJIKAHOB.
M3omepsl. HoMeHknaTypa yrieBonopoaos.

10 HenpenenbHble yrieBogopo/ibl (alKeHbl): GU3NUECKUEe U XUMHUYECKHE CBOMCTBA,
OCHOBHBIE IIpeACTaBUTENN. MI30Mepus KpaTHOH CBA3H.

YTeBoIbl: XMMUYECKHE CBOMCTBA. BaskHelne monucaxapuasl: KpaxMail U
L[E€JUII0JI03a

Oprannyeckast xumus. [IpoBoaurcs B popme nabopaTopHoil paboThI.
OOHapy:KeHue yriepoia 1 BoAOpoAa B OpraHndeckoM seuiectse. [lomydenue
METaHa U U3y4eHHUE ero CBOMCTB. [IpoBeieHe Ka4eCTBEHHOM PEaKIUy Ha
HEIPEACIBHBIE YTIIEBOLOPO b

10

6. @oHI OLEHOYHBIX CPeACTB /AJsi IPOBEICHHUS IPOMEKYTOYHON aTTecTaluv 10
AUCHHUILINHE (MOJHBIH TEKCT NPUBEAeH B MPUJIOKeHNH K pado4eil mporpamme)

6.1. Tekyumuii KOHTPOJIb

KoHTposbHbIe 3a1aHUSs HIIH
HHbIE MAaTEepPUAJIbI,
c) HeO0XO0AMMBbIe /ISl OLEHKHU Onucanue
Tanbl i
3HAHUM, yMeHMii, HABBIKOB frokasaTeen u
(popmupoBanns Mepeyenn (?)YHBI: W (1) onbITa KpUTEpHeB
N KOMIIETEHIH I P 3.1...3 JeATeIHLHOCTH OUEHHBAMMH
[ (Tema u3 (opmupyembix ( d...3.n, XapaKTepH3yIOUIX Z’)Taﬂbl KOMIIeTeHIHii Ha
i MYHBIX 3TaNax ux
n/n padoueii KOMIETEH T Y.1...Y.n, (hopmupoBanus Pa3£0 MH olaluaﬂ
no ®IOC BO H.1...H KOMIIeTeHIMil B Ipouecce pMup >
NMporpaMMbl .1...H.n) .| onmcanme mxan
0CBOEHHUsI 00pa30BaTe/ILHOI onernpanust (1o 100
AHCIUHILIHHED) [POTpaMMEL 0a/IIbHOI IKaTe)
(HaumenoBanue
OLIEHOYHOI'0 Cpe/icTBA)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0XoauMbIe 1Sl OLeHKH Onucanue
Iranml on /Lt oxt nokasarejei u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
bopmnp . Ilepeyensn BYHbpr: u (11H) onbITa
KOMIIETCHII NN 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
Ne (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paGoueii ? PMHPC ¢dopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
3.3HaTh OCHOBHBIE
3aKOHBI .
Kaxx gprit
1. lenu u 3apaun MaTeMaTHYCCKUX U .
MPaBUJIbHBII
XUMHUU Ha €CTECTBEHHBIX HAYK C
1 OIIK-1 Tect no pasneny 1 OTBET TECTa
COBPEMEHHOM MPUMEHEHUEM
dTare MH(POPMAITUOHHO oneHmBacTCA 8 0,5
P 6amna (5)
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH I
Kaxnoe
[IpaBUJILHO
3.3HaTh OCHOBHBIE BBITIOJTHEHHOE
3aKOHBI 3a7laHue
2. [Tepuonuueckast MaTeMaTU4YEeCKUX U OIICHUBAETCA B 2
5 [cucTeman OIK-1 ecTecTBeHHbIX HayK ¢ [KoHTpomnbHas paboTa 6amna. Ecnu
Ilepuoguueckuii [IPUMEHEHUEM Ne 1 IIPaBUJIBHO
3aKOH MH(POPMAIUOHHO- BBITIOJTHCHBI BCE 7
KOMMYHHUKAITUOHHBIX 3aJaHui, TO
TEXHOJIOTU I naercs 1
JIOTIOJTHUTEIIbHBIN
6ain (15)
3.3HaTh OCHOBHBIE
3aKOHBI .
Kasxnprit
3. Xumuueckas MaTeMaTHYECKUX U .
CBSI3b ©CTECTBEHHBIX HAYK C TpaBHILHbIM
3 ’ OI1K-1 Y Tect no pazneny 3 OTBET TeCTa
KOMILJIEMEHTAapHOC IPUMEHEHUEM
Th B XUMHH UH()OPMAITHOHHO oneHmBacTCA 8 0,5
6amna (5)
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTeMaTHUCCKUX M
€CTECTBEHHBIX HAyK C
IPUMEHEHUEM
MH(POPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX
TEXHOJIOTH I
Y. YMeTs pemath
TUITOBBIC 3a/1a4N
. [IpaBunbHO
npodeccuoHaTbEHOM
4. PacTBOpHI Kak pelIeHHas 3a1a4da
NIeATeILHOCTH Ha
4 XUMHYECKHE OI1K-1 N Kommnekr 3aga4 — 1 6amm, B
OCHOBE 3HAHHI
CHCTEMBI KOMILJIEKTE 5
OCHOBHBIX 3aKOHOB
3anad (5)

MaTEMaTHYECKUX U
€CTECTBCHHBIX HAYK C
[IPUMEHCHHEM
nH(pOpMannoHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOT U
H.MMmeTh HaBBIK
PEIICHUST TUTIOBBIX
3a1a4

npodeccnoHaTEHOM




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH “02:::;1?::; -
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3YHLI: o (WJIM) ONbITA purep
KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
Ne (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
IIpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JAMCHMTUIHHBI) nporpaMMLI OLleHHBAHHS (mo -
(Hanvienosanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
NesTeIbHOCTH Ha
OCHOBE 3HaHMI
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
MHPOPMALNOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
3.3HaTh OCHOBHBIE
3aKOHBI
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOIOTHUH Kaxmoe
Y. VMmeTs pemats IIPaBUJIBHO
5 OITK-1 TUTIOBBIE 3a/1a41 KonTtponpHas padora BBITIOJTHEHHOE
Mpo¢eCCHOHATBHOM Ne 2 3a/1aHue
NeATeTbHOCTH Ha OIIEHUBAETCS B 2
OCHOBE 3HaHWH 6aia (10)
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
MH()OPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAyK C
IPUMEHEHUEM
nH(pOpMannoHHO-
KOMMYHHUKAIIUOHHBIX
TEXHOJIOTUI
Y.VMmeTs pemats IlepBbie nBa
TUITOBBIC 3a/1a4N 3a1aHus
npodeccuoHaTbEHOM OIICHUBAIOTCS 110 3
7. Metanisl u pod KontponpHas padora H
6 OIIK-1 nesITeIbHOCTH Ha 6aruta, TpeThe

HCMCTAJIJIbI

OCHOBE 3HAHHUH
OCHOBHBIX 3aKOHOB
MaTEMAaTHYECKUX U
C€CTECTBCHHBIX HAYK C
[IPUMEHCHHEM
nH(pOopMannoHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHI
H.MMeTh HaBBIK
PEIICHUST TUTIOBBIX
3a1a4

Ne 3

3a1aHue (perieHne
3agaqn) — 4 Gamia
(10




KOHTpOJ’leble 3aJaHUA WIH

HHbIC MaTepHaJbl,

Onucanne
3Taﬂbl HeOﬁXOHl/lMLle JJISl OIIEHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo Iepeyenn (3YHLI: o (WJIM) ONbITA purep
Nt KOMIIeTeHI Ui 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KoMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n Goueii KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIMYHBIX ITANAX HX
paooueu o ¢dopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenuBasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
poeCCHOHATBHOM
NesTeIbHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
MHPOPMALNOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTeMaTHYCCKUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTU I
Y. VMmeTs pemathb
TUIIOBBIE 3a/1a41
poeCCHOHATBHOM CBOEBpPEMEHHOCTH
NeATeTbHOCTH Ha BBITIOJTHEHUS — 1
OCHOBE 3HAHHI Oart, cogepikaHue
OCHOBHBIX 3aKOHOB u odopMmIIeHHE
7.1. O6mas dop
MaTeMaTHUCCKUX M oTyera — J0 2
XapaKTePUCTHKA
€CTECTBEHHBIX HAYK C Gaos,
METaJIJIOB, JlabopaTopHas pabota
7 OI1K-1 MPUMEHEHUEM 006001menne u
usuacciue u UH()OPMAITHOHHO Nel HWHTEpIpeTaIUsI
XUMHUYECKHE P priperar
. KOMMYHHUKAITHOHHBIX MOJTy4YEHHBIX
CBOICTBA N
TEXHOJIOT Ui PE3yNbTATOB U
H.NMmeTh HaBBIK (dopMyIHpOBKa
[PELIEHNS TUIIOBBIX BBIBOJIOB - 2 Oalia
3a1a4 (5)
Mpo¢eCCHOHATBHOM
NesTeTbHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHHEM
MH(POPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX
TEXHOJIOTH I
3.3HaTh OCHOBHBIC Kaxmoe
3aKOHBI MIPaBUIILHO
7.2. Hemerasuibl: . P
o6uas MaTeMaTHYECKUX U KomruiekT 3aganuii mo COCTaBJICHHOE
€CTECTBEHHBIX HAYK C  [COCTaBJICHHUIO ypaBHEHUE
XapaKTepUCTHKA,
8 OCHOBHDIC OIIK-1 TIPUMEHEHUEM OKHCJIUTEJILHO- OLIEHUBAETCA B 2
MH(OPMAITMOHHO- BOCCTAHOBHUTEIHHBIX Oayna, B
XUMHUYECKHE N
. KOMMYHHUKAIIMOHHBIX  [peakiui KOMIUIEKTE
CBOICTBA N N
TEXHOJIOT Ui 3a7aHuH 5
Y. YMmeTh pemarthb ypaBuaenuii (10)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISl OIIEHKH “02:::;1?::; -
(l)Ole/IpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHER
. Iepeyenn ) u (waw) onkira OLEeHHBAHHS
NQ KOMICTCHILIH qupMI/IpyeMbIX (3-1 oo .3-“, AEATETLHOCTH, KOMIIEeTeHIHiT Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n Goueii KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIMYHBIX ITANAX HX
paooyicu ®roc BO » (dopmupoBanus,
IIpOI‘paMMbI o H'l oo 'H'n) KOMIETCHINH B npouecce“ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
TUIIOBBIE 3a]1a41
poeCCHOHATBHOM
NesTeIbHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U
€CTECTBCHHBIX HAYK C
MIPUMEHCHUEM
WHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI
H.MeTh HaBBIK
[peIIeHNs TUTIOBBIX
3aa4
poeCCHOHATBHOM
NesATeIbHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHICCKUX U
€CTECTBCHHBIX HAYK C
MpUMEHCHUEM
MH(POPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUI
3.3HaTh OCHOBHBIC
3aKOHBI
MaTeMaTHUCCKUX M
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
MH()OPMALMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHIA CBOEBpPEMEHHOCTH
Y. YMmeTs pemathb H Ka4yeCTBO
THUTIOBBIC 33]1a91 BBITIOJTHEHUS — |
po¢eCCHOHATBHOM Oarut, comgepikaHue
nesITeIbHOCTH Ha u oopMmIIeHHE
8. OCcHOBHEBIC OCHOBE 3HAHHI oTyera — J0 2
g [cnaccer OTIK-1 OCHOBHBIX 3aKOHOB JTaGoparopnas pabota 6ayos,
XUMHAYECKUX MaTeEMaTHYECKAX U Ne 2 00001menne u
COeTUHEHU I €CTECTBEHHBIX HAYK C HUHTEPIPETAIHS
MPUMEHEHHEM MOJTy4YE€HHBIX
WH(POPMAIMOHHO- pPe3yNbTaToOB U
KOMMYHHUKAIIUOHHBIX (dbopMmyIHpOBKa
TEXHOJIOT U BEIBOJIOB - 2
H.NMmeTh HaBBIK 6amna. (5)

[PEIICHUS TUTIOBBIX
3amay
npodeccuoHaTbEHOM
IeATEeILHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0XoauMbIe 1Sl OLeHKH Onucanue
Oranpl on AL ort nokasarejei u
MHUDOBAHUS . 3HaAHHH, ymemm, HaBBbLIKOB Kpl/lTepl/leB
¢dopmup . Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIETCHII NN 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KoMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/H . KOMIEeTEeHIUH Y.l .. .Y.n, q)OpMMpOBaHlHl Pa3JIHYHBIX 3TaNmax uX
paboueii . ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HpOI‘paMMbI oL oee . o OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJOT UM
3.3HaTh OCHOBHEBIC
3aKOHBI
MaTEeMaTHICCKUX 1
€CTECTBEHHBIX HAyK C
MIPUMEHEHUEM
MHPOPMALNOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJOTUH
Y. VMmeTs pemats
TUIIOBEIC 3a7a4K
poeCCHOHATBHOM
IesITeILHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTEeMaTHICCKUX 1 Kaxmprit
€CTECTBEHHBIX HAyK C MpaBUJIbHBIN
10 OI1K-1 IPUMEHEHUEM Tect no pazzgeny 8 OTBET TeCTa
MH(POPMAIMOHHO- OlLleHHBaeTcs B 1
KOMMYHHUKAI[HOHHBIX 6ain (15)
TEXHOJOTHUH
H.MMeTh HaBBIK
[PEIICHNST TUTIOBBIX
3a1a4
npoQeCcCHOHANTBHOM
IesITeIbHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTEeMaTHICCKUX U
€CTECTBEHHBIX HAayK C
MIPUMEHEHUEM
MH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJOTHUH
3.3HaTh OCHOBHEIE
10.2. TlpenenbHbIE
3aKOHBI .
1 HeTIpeIeNIbHbIe Kaxx b1t
MaTEMaTHYECKUX U TecT o Teme .
YTIICBONOPO/IBL. ecrecTBeHHBIX HayK ¢ ['[IpenenbHbie U TPaBHITLHEIH
11 |Ocobennoctu OIIK-1 Y P OTBET TeCTa
MIPUMEHEHUEM HenpeeabHbIe
CTpOEHMUS. O — " oneHuBaercs B 0,5
Xumuueckue p Y P 6amna (5)
. KOMMYHHUKAIIUOHHBIX
CBOIicTBa =
TEXHOJIOTUI
10.3. YriueBoasl 3.3HaTb OCHOBHEIC Conepxanue u
X 3aKOHBI odopmiieHHE
12 KiaccuuKaIus. OITK-1 MaTEeMaTHYCCKUX U JlabopaTopHas paboTa oTyera — J0 2
Kpaxmai u e€CTECTBEHHBIX HayK ¢ [Ne 3 OayuoB,
LIEJTF0JI03A. MPUMEHEHHEM 00001menne u
XuMHdecKre MH(OPMAITMOHHO- WHTEpIIpETas




KOHTpOJIbele 3aJaHud WU
HHbIC MaTepHaJbl,
HeOﬁXOHl/lMLle JJISl OIIEHKH Onucanue
Oranpl " o nokasarejei u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
(popmup Ilepeyensn (GYHmbr: u (WaH) onbITA
Nt KOMIIeTeHI Ui 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KoMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paboueii K PMHPC ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HporpaMMbI oL oee . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenuBasms (00 100-
JUCUMILIHHBI) NpPOrpaMMel u »
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
CBOIiCcTBa KOMMYHHUKAITUOHHBIX MOJTyYEHHBIX
YTJIEBOJIOB TEXHOJIOTHIA pPe3yNbTaToOB U
Y. VMmeTs pemiars (bopMyarpoBKa
THIIOBEIC 3a7a4K BBIBOJOB - 70 3
npodeccHoHaNBHOMN 6aoB (5)
IesITCILHOCTH Ha
OCHOBEC 3HAHUU
OCHOBHBIX 3aKOHOB
MaTEeMaTHICCKUX 1
€CTECTBEHHBIX HAyK C
MIPUMEHEHUEM
nH(pOpMaLMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJOT UM
H.MMeTh HaBBIK
[pEIIeHNS TUTIOBBIX
3asa4
po¢eCCHOHATBHOM
IesITCIILHOCTH Ha
OCHOBC 3HAHUU
OCHOBHBIX 3aKOHOB
MaTEeMaTHICCKUX U
€CTECTBEHHBIX HAyK C
MPUMEHEHUEM
MH()OPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJOTUH
3.3HaTh OCHOBHBIE
3aKOHBI .
Kax gprit
MaTEMaTHUYECKHX U .
MpaBUJIbHBIN
eCTECTBEHHbIX HayK ¢  [TecT o Teme
13 OIK-1 '\ " OTBET TECTa
IPUMEHEHUEM Vriepoasl
A —— onenuBaercs B 0,5
P 6amna (5)
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
Hroro 100

6.2. [IpomMe:KyTOUHBIH KOHTPOJIb (3a4€T, IK3aMEeH)

1-it Bompoc Omnera (40 ©OamioB), BuA Bompoca: Tect/mpoBepka 3HAHHIL.

Pado4nMm y4yeOHBIM IVIAHOM NPeAyCMOTPeH JK3aMeH B cemecTpe 21.

BOITPOCHI J1J151 ITIPOBEPKU 3HAHUI:

[TpaBuibHBIE OTBETHI HA BOMPOCHI O3BOJISAIOT HabpaTh 40 OasioB.

Kpurepnii:



Kommnerennusi: OIIK-1 Crnocofen pemarb THIOBbIE 3aJa4d  NpogeccHOHAIBHOM
NAeATeIbHOCTH HA OCHOBE 3HAHUII OCHOBHBIX 32KOHOB MaTEMAaTHYECKHX M €CTeCTBEHHbIX
HAYK ¢ IpUMeHeHHneM HH(OPMalHOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHil

3HaHue: 3HaTh OCHOBHBIE 3aKOHbI MAaTEMaTHYECKHUX M E€CTECTBEHHBIX HAyK C IPHUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

1. ATOMHO-MOJIEKYJISIPHOE YYE€HUE, €ro OCHOBHbIE mojioxkeHus. Poip M.B. JlomoHOocoBa B
CO3J1aHUH OCHOB aTOMHO-MOJIEKYJIIPHOTO YYEHUS.

2. BaxHeilmue nojaucaxapuipl: Kpaxmail U HEJUTH0103a. XUMUYECKHUE CBOMCTBA YIJIEBOOB.

3. Buapsl KOBaJeHTHOW CBsS3M M MEXaHM3M ee oOpasoBaHus. [lonmsipHas W HemomsipHas
KOBAJICHTHAs CBS3b. [[MIIOJIBHBIA MOMEHT CBSI3U U MOJIEKYJIBI.

4. BonopoiHasi CBsA3b U MEXaHU3M €€ 00pa30BaHU.

5. JlucniepcHble cucTeMbl U UX Kiaccudukanusd. ['pyboaucnepcHbie pacTBOPbL. OMYJIbCHH, UX
XapaKTEPUCTHKA U OMOJIIOTUYECKast POJIb.

6. W3mepenne BemecTtBa. OTHOCUTENbHAsE aTOMHas W MoOJIEKyJsipHas Mmacca. KomnnuectBo
BeIeCTBA (MOJIb, MOJISTPHASI Macca).

7. Kucnorel. OnpeneneHue, XapaKTEpUCTHKAa W OCHOBHBIE MPEICTABUTENN KJilacca KHUCIHOT.
Knaccugukarus 1 oCHOBHbIE XUMHYECKUE CBOWCTBA. OCHOBHBIE CIIOCOOBI MOYYEHHS KUCIIOT.
OtaenbHbIE NPEACTABUTENN KUCIOT U UX POJIb B KU3HU YEJIOBEKA.

8. Kitaccuduranus XuMUIeCKUX peakuii (mpuMepsl ypaBHEHHIA PEaKIINi).

9. Konnouueie pacTBOpHI, CBOMCTBA U UX OMOJIOTHYECKAs! POJIb.

10. Merannuyeckass XMMHYECKasi CBsi3b, MEXaHU3M ee oOpa3oBanusa. CBOWCTBa METaNIOB Ha
OCHOBaHUU METAJNINYECKON CBSI3U.

11. Meramer. Obmas xapaktepuctuka. Kiaccupukanus metaioB. HaxoxkaeHne MeTamioB B
npupoge. dusznueckue CBOWCTBA METAUIOB. XHMMHUUYECKHE CBOilcTBa MeramioB. [lomyuenue
METAJIJIOB U3 PY/I.

12. Hemeramnel. OOmiast xapakrepucTtika (mpumepsl). CBoiicTBa HEMETAJUIOB HA OCHOBaHMU MX
MOJIO’KEHHUS B IEPUOJNUECKON TaOJIMIle: OKUCIUTEIbHbBIE U BOCCTAaHOBUTENIBHbBIE CBONCTBA.

13. OGee npeacraBiaeHre 06 aroMe. DJIeMeHTapHbIe YacTUIbl aTOMa, aTOMHOE PO, U30TOIIBL.
['maBHOE M OpOUTaTEHOE KBAaHTOBBIE YHCIa. CxeMa CTpOEHUs SJIEKTPOHHON 000JI0UKH aToMa 1o
4eThIpEM KBaHTOBBIM unciaM. [Tpunnun [laynu u cneacrsus us Hero.

14. OxucnuTenbHO-BOCCTAHOBUTENbHbIE peakuuu. CrnocoObl COCTaBIEHUS  ypaBHEHUI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUi (METOA AIIEKTPOHHOro OanaHca, MpPUMEPHI).
Knaccugukanus oKucIuTenbHO-BOCCTAHOBUTENBHBIX PEaKUil (IIPUMEPBHI).

15. OxucnnurenbHO-BOCCTAaHOBUTENBHbIE peakuuu. CreneHb okucieHud. Oxuciaureny,
BOCCTaHOBUTEIIH.

16. Okcunpl. XapakTepucTHKa M olpeneneHue okcuaa. Kiaccupukanuss OKCHAOB U HX
OCHOBHBIE XMMHUYECKHE CBOMCTBA. OCHOBHBIE CMOCOOBI MOJTyYeHUs OKCHUIIOB. Poyib OKCHIIOB B
KU3HU YenoBeKka. OTenbHbIE IPEACTABUTENN OKCHIOB.

17. Opranuudeckass XuMus: npeaMmer M 3anaud. lloHsaTme opraHmueckoro BemiecTBa. Poub
OpPraHMYECKON XUMUU B )KU3HEAEATEIbHOCTH YEJIOBEKA.

18. OcHoBanust u amdorepHsle Tuapokcuabl. OmpeneneHue OCHOBaHUS U aM(OTEPHOTO
THJIpOKCUIA. XapaKTepUCTHKA Kiacca, KJIacCM(HKalMsg W OCHOBHbIE XUMHUYECKHE CBOMCTBA.
OcHoBHBIE CIOCOOBI TOMYyYEHUS OCHOBAaHMUW U aMQOTEpHBIX T'UAPOKCUAOB. [Ipumepsl
OCHOBaHUM.

19. OcHOBHBIE 3aKOHBI XHMHUH. 3aKOH ABOTAJpO U CJIEICTBHUE U3 HETO (TIPUMED).

20. OcHOBHBIE 3aKOHBI XUMHUH. 3aKOH MOCTOSIHCTBA cOCTaBa (IaTh (YOPMYIUPOBKY U MPHUBECTH
npumep).

21. OcHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAHEHUS MacChl BELIECTB U 3HEePTuu (popMyIupoBKa u
npumep).

22. OCHOBHBIE TIOJIOKEHHUSI TEOPUU CTPOEHHUS OpraHuyeckux coeauHeHui A.M. byrtneposa.
W30Mepsl, U30MEpPHS U €€ BUBIL.



23. Ilepuonuueckuii 3axon J[. . MenneneeBa. CoBpemenHas (popmyarpoBka 3akoHa. [Ipuunna
NEPUOANYHOCTH U3MEHEHHUS CBOIMCTB 3JIEMEHTOB U UX COEIMHEHUH.

24. Ilonumepu3anust aJKkeHOB (IpUMEPHI peaklnii). Poiab MoaMMepoB B )KU3HU YEIOBEKA.

25. llonsTHe yrieBoJoB KakK Kjlacca OpraHMYEeCKUX COCOUHEHUN. 3HaYeHUE YIJIEBOJIOB B KU3HU
yenoBeka. Kitaccudukanys yrieBogoB: MOHOCAXapUabl, TUCAXapUIbI U MOTHCAXapUIbL.

26. IlpenenbHple yriaeBOAOPOAbI (aJKaHbI). ['OMOJIOTHYECKU Psil, TOMOJOTUYECKAsl Pa3HOCTD,
u3oMepus yriaepoaHou nenu. OCHOBHBIE (PU3MUECKUE U XMMUYECKHUE CBOWCTBA.

27. PactBopbl. Buasl pactBopoB. CriocoObl BbhIpaXEHHUS KOHIIGHTpAIMH pacTBOpoB (%-Has,
MoJisipHasi). PactBopuMocTs. CBOMCTBA HCTUHHBIX PacTBOPOB.

28. CMmemenne xumuueckoro paBHoBecus. [Ipunnun Jle-IllaTense.

29. Comu. OrmpeneneHue COMM KaK XUMHUYECKOro coenuHeHus. Kiaccudukanus Ccosei.
®dusndeckue U XUMUYECKUE CBOMCTBA coiell. OCHOBHBIE CITOCOOBI MOMYUYCHHUSI COJIeH (TTpUMEpPBI
peakiuit). XapakTepucTuka OTaeabHbIX npeacrasureneit comneit (NaCl, CaCO3).

30. Crpykrypa nepuogudeckoid cucrembl siemeHtoB .M. MengeneeBa. Ilepuosbl, rpymibl,
noarpynmnsl. [lepuonnueckoe n3MeHEHHE CBOMCTB XUMUYECKUX IEMEHTOB.

31. Teoperuueckue MOJIOKEHUS KOIWYECTBEHHOTO aHanu3a. [loHATHE XMMHYECKOro aHaiu3a.
Bunbl konmyecTBEHHOTO aHaIn3a. 3HaY€HUE U 00J1aCTH IPUMEHEHHS KOJIMYECTBEHHOTO aHAIN3a.
32. Teopusi 3JEKTPOIUTUYECKON Arccoruaniu. KuciaoTel, coiu, TUAPOKCUIBI C TOUYKHU 3PCHHUS
TEOpUHU DJIEKTPOJIUTHUECKON nucconuanuu. CocTaBieHUE YpaBHEHUH 3IIEKTPOJIUTHYECKON
JUCCOLIMAINY.

33. Teopust anexTpoauTudeckon auccounanuu. CuibHbIE W ciadbie 2JIeKTpoauThl. CTeneHb
mucconuanuu. KoncranTa nuccounanuu. ManopacTBOPUMBIE SIEKTPOIUTHI.

34. Xumuyeckas cBs3b, €€ BUAbL. MexaHu3m o0pa3oBaHUsI XMMHUYECKOM CBSI3U. YCIIOBUA €€
o0pa3oBaHus, IPUPOA U TapaMeTpbl CBsA3U. VIOHHAsI XuMUYecKasi CBSI3b.

35. Xumuueckoe paBHoBecue. CKOpOCTh XUMUYECKUX peakiuil. DakTophl, OT KOTOPBIX 3aBUCUT
CKOPOCTbh XUMHUYECKOU peaKIIfH.

36. XumMusl Kak HayKa: OIpeJielieHue, IpeaMeT, el U 3a1a4i. OCHOBHBIE IOHSTHS B XUMHH.

37. llenu u 3amauM KauecTBEHHOro aHanu3a. Knmaccuduxaius BHIOB KaueCTBEHHOTO aHAIM3A.
AHanuTHYeCKWE TpPYNNbl KaTHOHOB, aHalu3 aHUOHOB. KoinudecTBeHHas XapaKTepUCTHKa
METOJMK KaueCTBEHHOT'O aHaJIN3a.

38. DTusneHoBbIe YraeBo1oposl (amkeHsl). CTpoeHHE alKeHOB, H30MEpHS TOJI0KEHUST KPaTHON
CBsI3U. ['OMOIOrHYECKUi psil U OCHOBHBIE CBOMCTBA. XMMUYECKUE CBOWCTBA aJIKEHOB.

39. SABnenus pusnueckue u xumuueckrue. CocraBieHne XUMUYECKUX YPaBHEHUH.

TUITOBBIE 3AJIAHUSA J1J151 IIPOBEPKM YMEHUU:

2-11 Boripoc Omieta (30 OayutoB), BHI Bompoca: 3amanue Ha ymeHnue. Kpurepwii: [IpaBmibHO
BBHITIOJTHEHHOE 3a/I1aHue M03BoJsieT HaOpaTh 30 OamnoB (Xxumuueckas peakuus - 10 10 Gannos,
pacuetsl 1o ¢popmyne - 1o 10 6anmnos, mpaBuiIbHOE pemieHue - 10 10 6amios).

Kommnerennusi: OIIK-1 Cnocoben pemarb THIOBbIC 3aga4d  NpogeccHOHATbHOMI
AeATeIbHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 32KOHOB MAaTEMAaTHYECKHMX M €CTEeCTBEHHBIX
HAYK C IPUMEHEeHHeM HH(POPMAHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHii

YMenne: YMeTh pemaTh THIOBBIC 3a7a49 TPO(EeCCHOHATBHON IEATEIbHOCTH Ha OCHOBE 3HAHHMA
OCHOBHBIX 3aKOHOB MaTEeMaTHYECKHUX U €CTECTBEHHBIX HAyK C MPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHH

3amaga Ne 1. OnpenenuTh KOHIEHTPALMIO BEIIECTB B PacTBOPAX, UCIOJIb3YSl 3HAHUS OCHOBHBIX
3aKOHOB XMMHHU

3angaua Ne 2. Onpeaenuts ckoiabko ToHH CO2 nocrasisiercss B atMmocepy HaceneHHeM 3eMITd B
roJ] U CKOJIBKO MOT'YT IIOIJIOTUTH B IIpoliecce (POTOCHHTE3A Jieca IIaHEThI.

3amaua Ne 3. PaccuuTarh Ha OCHOBE 3HAHHH 3aKOHOB XMMHU 00BEMBI IOCTYIUICHHS B aTMOchepy
MIaPHUKOBBIX ra30B B PE3YNIbTATE CXKUTAHUS OPraHUYECKOT O TOILIMBA.



TUITOBBIE 3ATAHMA JUTA ITIPOBEPKW HABBIKOB:

3-it Bonpoc Ounera (30 GamtoB), BUI Bompoca: 3agaHue Ha HaBblku. Kpurtepwuii: IIpaBunbHOE
BBITIOJIHEHHOE 33/IaHUE OLEHUBAETCSI MaKCUMalibHO B 30 Oaiios.

Kommnerennusi: OIIK-1 Chnocoden pemars THIOBbIE 3a7a4yd  NpPodeccHOoHAJbLHOM
AeSiTeIbHOCTH HA OCHOBE 3HAHUII OCHOBHBIX 32KOHOB MAaTEeMAaTHYeCKMX M €CTeCTBEHHBIX
HAYK C IPUMeHeHHeM HHGOPMALMOHHO-KOMMYHMKAMOHHBIX TEXHOJIOTHH

Hagpik: MiMeTh HaBBIK peIICHUS THIOBBIX 337a4 MPOQPEeCCHOHATBHOMN JEATEIIbHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 33aKOHOB MAaT€MaTHYECKUX M ECTECTBEHHBIX HAayK C HPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

3aganue Neo 1. Hamuimure mociieioBaTeibHOCTh PEAKIUA, € MOMOIIBIO KOTOPBIX MOMKHO
OCYIIECTBUTD MPEBPAIICHUS B OMPEICICHHON IIEMOYKe

3amanue Ne 2. Pemnth ypaBHEHHE OKHCIUTEIbHO-BOCTTAHOBUTENIBHOM PEAKLMM, HCHOJb3Ys
METO/1 SJIEKTPOHHOTO OalaHca

3ananue Ne 3. CocTaBbT€ MOJIEKYJIIPHBIE U MOHHBIE YPABHEHMS PEAKUUW TMApOJIh3a COJIed Ha
OCHOBE 3HAHUN TEOPHH IEKTPOJIUTUUECCKONU TUCCOIUAIIUN

OBPA3EIL] BUJIETA

MUHHCTEPCTBO HAYKH U BBICIIETO 0Opa30BaHUS
Poccuiickoit Denepariu Hanpasnenue - 35.03.01 Jlecnoe neno
denepanbHOE TOCYIAPCTBCHHOE OOIKETHOE HpO(l)PIJIb - JIecHOE €10

o0pazoBaTesbHOE yUpEeXKICHUE .
BBICIIIEr0 0GpPA30BAHHS Kadenpa orpaciaeBoii 5KOHOMUKH U

«BAVKAJIBCKHM T'OCYJAPCTBEHHBIN YIpaBJeHUs MPUPOTHBIMHI peCcypcaMu

YHUBEPCHUTET» JucuunnuHa - XuMus
(®I'BOY BO «bI'Y»)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 GamoB).

2. PaccunTaTh Ha OCHOBE 3HAHHUH 3aKOHOB XUMHUHU 00BbEMBI ITOCTYIUICHHUSI B aTMOC(hEpPY
MAapHUKOBBIX Ta30B B pE3y/bTaTe CKUTAHMS OpraHnyeckoro Torausa. (30 0amios).

3. CocTaBbTe MOJIEKYJISIPHBIE 1 MOHHBIE YPAaBHEHUS PEAKIIUN THIPOIU3a COJIEH Ha
OCHOBE 3HAHHI TEOPUHU INEKTPOIUTHUECKOU aucconuanuu (30 6amio).

CocTtaBuTenb O.U. T'opbyHoBa

3aBeyronuit kageapou A.A. NsmecTheB

7. llepeyeHb OCHOBHOI1 1 10NIOJHUTEJIbHOI y4eOHOM JUTEepaTypbl, HEOOX0AMMOM A5
OCBOECHHUS TMCUMILINHBI (MOTYJIs1)

a) OCHOBHAS JIUTEepaTypa:

1. Tmuaka H. JI., ba6koBa A. B., IlonkoB B. A. OOmas xumus. y4ueb. nias OakamaaBpOB.
JOTyIeHo M-BOM BBICIIETO B cpeHero crenuanbaoro oopasoanus CCCP. 18-e uzn., mepepad.
u pon./ H. JI. I'munka.- M.: FOpaiit, 2012.-898 c.

2. Epoxun FO. M. Xumus. yue6. ais cpen. mpod. oOpazoBaHus. 10mymeHo M-BoM 00pa3oBaHus
P®. 16-e u3n., crep./ FO. M. Epoxun.- M.: Akanemus, 2011.-395 c.

3. Tabpuensa O. C., OctpoymoB M. I'. Xumusa. pex. denepaibHbIM HH-TOM Pa3BUTHUS
oOpazoBanus. it TOpodeccuii U CHEeNHaTbHOCTEH  COIMATbHO-DKOHOMHUYECKOTO U



ryMaHuTapHOro mnpoduieid. yued. cpen. u Had. mnpod. obpasoBanus. 5-e¢ uzn., crep./ O. C.
INa6puensu, U. I'. Octpoymos.- M.: Akagemus, 2012.-207 c., [4] .

4. bonrpomerok B.B. O6mias xumus [DaeKTpoHHBIA pecypc]: yueOHoe nmocodue/ bonrpoMerok
B.B.— DIIeKTpOH. TEKCTOBLIE JJaHHbIe.— MuHCK: Beimnimas mxkoaa, 2012.— 624 ¢.— Pexum
poctyna: http://www.iprbookshop.ru/20236.— DB5C «IPRbooksy

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

1. I'muaka H. JI., PabunoBuu B. A. O0mas xumus. nomyimeno M-Bom obpa3zoBanusi PO. yueol.
nocobue Juist By30B. 23-¢ u3n., ucnp./ H. JI. ['munka.- JI.: Xumus, 1983.-704 c.

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

3. TuxonoB I'. II., MunaeBa U. A., Cnynkas C. A. Obmas xumus/ I'.Il. TuxonoB.- Mocksa:
AnpraupMI'ABT, 2010.-207 c.

4. bapkosckuit E. B., Ilerpymenko JI. I'., Tkaue C. B. O6mas xumus/ E.B. bapkosckuii.-
MuHck: Beiiinras mkona, 2013.-640 c.

5. TlycroBanmoBa JI. M. Opranudeckas XuMHs. IOTYIIeHO M-Bom oOpaszoBanusi P®. yueol.
nocobus st cpen. nmpod. odbpazosanus/ JI. M. Ilycrosanosa.- PoctoB u//l: ®enukc, 2005.-320
c.

6. Epoxun 0. M. Xumus. yae6. ans cpen. npod. odpazoBanus. gonyiieHo M-BoM 0O6pazoBaHus
P®. 15-e u3n., crep./ FO. M. Epoxun.- M.: Akanemus, 2010.-396 c.

7. T'abpuensa O. C., OctpoymoB U. I'. Xumus. yue0. 1 cpen. npod. odpazoBaHus. JOMYILIEHO
M-Bom obpa3zoBanus P®. 9-¢ uzn., crep./ O. C. 'abpuensn, U. I'. OctpoymoB.- M.: Akagemus,
2011.-335 c., [8] 1. doT.

8. IlycroBanoBa JI. M., Hukanopoa U. E. Xumusa. ydeOHUK ans cpea. mpod. oOpasoBaHusl.
nomyieHo M-Bom oOpa3oBanus u Hayku P®/ JI. M. IlycroBanosa, M. E. Hukanoposa.- M.:
KnoPyc, 2014.-439 c.

9. XuMusi: OCHOBHBIE MOHSATHS, TEPMHUHBI U 3aKoHbI. y4eO. mocoobue/ JI. H. bmunos, U. JI.
[Tepduiona, JI. B. FOmamesa, P. I'. UyBunses.- M.: KnoPyc, 2011.-155 c.

10. Kum A.M. Oprannueckas XuMus [DIeKTPOHHBIA pecype] : yueOHoe mocobue uisi BY30B /
A.M. Kum. — DekTpoH. TeKcToBble naHHble. — HoBocubupck: CHOUPCKOE YHUBEPCUTETCKOE
u3marensctBo,  2017. — 844 c¢. — 978-5-379-02004-0. — PexuM  JocTyma:
http://www.iprbookshop.ru/65281.html

11. IIpecc M.A. OcHOBBI 00mIel XUMHUH [DIEKTPOHHBIA pecypc] : ydedHoe mocodmue / M.A.
[Ipecc. — DaekTpoH. TekcToBbie nanHbie. — CI16. : XUMUWU3AAT, 2017. — 352 ¢. — 978-5-
93808-286-1. — Pexxum nmoctyma: http:// www.iprbookshop.ru/67353.html

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKAIMOHHOH ceTn «MHTepHETY,
HEe00XOIMMBIX VISl OCBOCHHUS AUCHMILIMHBI (MOYJI51), BKJIO4Yas NPodeccHOHAIbHBIC 0a3bl
JAAHHBIX M1 HTHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

JUisi OCBOGHMS JUCHMILIMHBI OO0YYarolmeMycsi HEOOXOAWMBI CJIEIYIOIIUE PEecypChl
MH(}OpPMaLlMOHHO-TEIEKOMMyHUKAIIMOHHOM ceTn «IHTepHET»:
— Caiit baiikanbckoro rocy1apcTBEHHOTO YHUBEPCUTETa, ajpec aocryna: http://bgu.ru/, noctyn
KPYTJIOCYTOYHBIN HEOrpaHWYeHHBIN U3 10001 Touku MHTepHeT
— DnexTpoHHO-OMbMMoTeuHas cucreMa [PRbooks, anpec gocryma: https://www.iprbookshop.ru.
JIOCTYII HEOTPaHWYEHHBIN

9. MeroauyecKkue YKa3aHUus Il 00y4al0UIUXCH M0 OCBOCHUIO TUCHMILIMHBI (MOXYJIs)
N3yuaTh AMCHUIUIMHY PEKOMEHAYETCS B COOTBETCTBHMU C TOM MOCIEAOBATEIbHOCTHIO,
KoTopasi o0O3HaueHa B ee cojaepxaHuu. [[is ycmemHoro ocBoeHHs Kypca oOOydaroluecs
AOJIKHBI UMCTh MECPBOHAYAJIBHBIC 3HAHUSA B 06.]IaCTI/I XUMHHU B paMKax IIKOJbHOU nporpamMmmal.
Ha nexkumsix mpernopaBatenb O3BYYMBAET TEMY, 3HAKOMUT C MEPEUYHEM JIUTEPATYpPhI MO
TeMe, OOOCHOBBIBAET MECTO M pPOJIb 3TOW TeMbl B JAaHHOW IMCLUIUIMHE, PAcCKphIBaeT ee
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NpaKkTUYecKoe 3HaueHue. B Xoje JeKIuii cTyaeHTy HeoOXOAMMO BECTH KOHCHEKT, (GUKcHUpys
OCHOBHbI€ MTOHATHUS U MPOOIEMHbIE BOIIPOCHI.

[IpakTuyeckne (CEeMHHAPCKHE) 3aHATHS IO CBOEMY COJAEP)KAaHHUIO CBSI3aHBI C TEMATUKON
JIEKIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO 11€JIECO00Pa3HO ¢ KOHCIEKTA JICKLIUM.
3amanue Ha TPAKTHYECKOEe (CEMHHApPCKOE) 3aHSATHE COOOMIAeTCsl OOYyYaroIuMCcs OO0 €ro
npoBeneHus. Ha cemunape mpernogaBarenb OpraHu3yeT OOCYX AEHHE HTOW TEMbl, BBICTyMas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTA M HKCHEpTa Y4eOHO-TIO3HABATEIBHOW ESTEIbHOCTU
00yyJaromerocs.

N3ydyenne quCUIUIMHB (MOJTYJIsl) BKIIOYACT CAMOCTOSATEIbHYIO PaboTy 00ydaroImerocs.

OCHOBHBIMU BHJIaMU CaMOCTOSITEIbHON pabOThI CTYJAEHTOB C y4acTHEM IIpenojaBareneit
SIBIISTFOTCSL:

* TEKYIIHE KOHCYJIbTAIlUH;

* KOJUIOKBHYM Kak (popMa KOHTPOJIS OCBOCHHUS TEOPETUUECKOTO CO/ICPIKAHUS TUCIIUILIIHH:
(B yachl KOHCYNBTAIUH, IPEAYCMOTPEHHBIEC YUYEOHBIM TLIIAHOM);

* IpUEM U pa300p JOMAIIHUX 3aJaHUN (B 4achl IPAKTUYECKUX 3aHITHI);

* IPUEM U 3aIllUTa JJA0OPATOPHBIX padoT (BO BpeMs MPOBEACHUS 3aHITHIA).

OCHOBHBIMU BUJIaMU CaMOCTOSITEILHOM pabOTHI CTY/IEHTOB 0€3 y4acTHsl IpernoiaBareien
SBIISTFOTCSL:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIUI Ha 6a3e peKOMEH/I0BaHHOM
JEKTOpOM Y4eOHOW JMTepaTypbl, BKJIOYas HHPOPMALMOHHBIE O00pa30BaTeNIbHBIE PECYPCHI
(27EKTpOHHBIE YUEOHUKH, 3JIEKTPOHHbIE OMOINOTEKH U Jp.);

* CaMOCTOSITEJIbHOE HU3YyYEHHME OTIEJIBbHBIX TEM WM BOIPOCOB IO Y4YE€OHMKAM MM
y4€OHBIM TTOCOOUSIM;

* HanMcaHue pedepaTos, J0KIA/I0B;

* IOATOTOBKA K CEMHHAapaM U J1ab0opaTOpHbIM paboTaM;

* BBINOJIHEHHE JOMAIIHUX 33/laHUil B BUJE pEIICHUS OTIENbHBIX 3a/ay, MPOBEICHUS
TUTIOBBIX pAacyeTOB W WHIMBHIYaJIbHBIX pabOT TO OTHIENBHBIM pa3lieiaM COJEpIKaHHS
JUCLHUIUIMH U Jp.

10. Hepeqeﬂb l/lH(l)OpMaIII/[OHHbIX TeXHOHOFHﬁ, HCI0JIB3YEMBIX IIPH OCYINECTBJICHUU
00pa30BaTeIbLHOIO MPoUEcca MO0 AMCHHUILINHE (MO1YJII0), BKJIKYAS NepeYeHb
IporpaMMHoOro odecrneuyeHus

B y4uebHOM mporiecce HCTONb3yeTes CAeAyolIee MporpaMMHOE 00EeCTICUCHHE:
— Adobe Flash player,
— MS Office,

11. Onucanue MaTepuaAJIbHO-TEXHUYECKOM 0a3bl, HE00OXOIMMOM IJIl OCYLLIeCTBJICHUSA
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUIINHE (MOYJII0):

B ydeGHOM mpoliecce UCTONb3yeTcs ciaeaytomiee 000pyI0BaHHE:
— [MomenieHus AJ11 CaMOCTOSTEILHON pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TIOJIKITFOUeHHS K ceTH "MHTepHeT" n o0ecnieueHrneM J0CTyIa B AIEKTPOHHYIO
nH(pOpPMaIMOHHO-00Pa30BaTEIBHYIO CPEY BY3a,
— YueOHble ayTUTOPUU TSl TIPOBEACHHUS: 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO
THUIIA, TPAKTUYECKHUX 3aHITHH, BBIMOJHEHUS KYPCOBBIX PabOT, TPYMITOBBIX M MHANBUYaTbHBIX
KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS U MPOMEXKYTOYHOM aTTecTalnu, YKOMIIJIEKTOBAHHbBIE
CHeHaIN3UPOBAHHON MEOEIBIO0 U TEXHUYECKUMU CPEACTBAMH 00yUYeHHUs,
— MynbpTHAUCHUIUIMHAPHAS YdeOHas 1a00opaTtopus sl CTYICHTOB HAPABICHUS MOATOTOBKU
«JlecHoe nemoy,
— HaGops! 1eMOHCTPallMOHHOTO 000PYI0BaHUS M YU€OHO-HATJISAIHBIX TOCOOUH



