MuHMCTEPCTBO HaykuM 1 BbicLlero obpasoBaHua Poccuickon ®enepaumm

heneparnbHoe rocyapcTBeHHoe broakeTHOe obpasoBaTenbHOE yUpexaeHue Bbicllero obpasoBaHusi
«CaHkT-lNeTepbyprckuim rocyaapCcTBeHHbIN YHUBEPCUTET NPOMbILLSIEHHbIX TEXHOJNIOMUIM N An3anHa»
BbICLUAA WWKOJIA TEXHOJIOTMU U QHEPTETUKIA

YTBEPXOAHIO
Oupektop BLUT3

m JIOKYMEHT IOJIACAH
k&- IEKTPOHHOM IIOIIHCHIO
CBEJEHHJ O CEPTH®HKATE 311

C 7d1 31dcb1847af0d7d99b718672{8b21
Baaxexen: Jlyammu Hasen Baamavuposm
Heifcraureaen: ¢ 11.02.2020 mo 31.12.2022

PABOYAA NMPOrPAMMA OUCLUUNNNHDI

b1.6.14 KonnoungHasa xmmusa

(uHOEeKC ducyunIuHbI) (HaumeHosaHue AucyurnnuHbl)

Kadpegpa: 2 dun3nyeckom 1 KoNIoNagHOM XMMUN

Koo (HaumeHoeaHue kaghedpbli)
18.03.02 3nekTpo- n pecypcocbeperatoime npoLecchbl B XMMUYECKOMN
HanpasneHue noarotoskn: TEXHONOMMKU, HeTEXMMUN N BUOTEXHOMNOT UM
OxpaHa okpyxatoLlen cpefbl U paunoHanbHOe UCNONb30BaHWe NPUPOLHbIX
Mpodunb noarotoBkn: PECYPCOB

YpoeeHb obpasosaHus :  bakanaspuaTt

MnaH y4yebHoOro npouecca

CocrtaBnsiolme yuyeGHOro npotecca Ouroe OuHo-3a0uHoe 3aouroe
y P 0byyeHue obyyeHune 0byyeHue
Bcero 144 144
AyOuUTOpHblE 3aHATUS 72 28

KoHTakTHasi paboTa
obGy4yatoLmxcsl ¢ npenogaBartenem Texumnm 36 10
no BAaM y4eGHbIX 3aHATUN

n camocTosiTenbHas paboTta TabopaTopHble 3aHATUS 36 18
obyyaroLmxcs MpakTnyeckme 3aHATUS 0 0
(4acei) CamocTosiTenbHasi paboTa 36 107
MpomexxyToyHasa aTTecTauus 36 9
Ok3ameH 5 7

®opMbI KOHTPOMS N0 cemecTpam | 3adeT
(Homep cemecTpa) KoHTponbHas paboTa 7

KypcoBoii npoekT (paboTa)

O6LwWan TpyAOEeMKOCTb AUCLIMIIINHDBI (3a4€THbIe eAUHNLIbI) 4 4

®opma 0ByueHHs: PacnpeneneHue 3a4eTHbIX eAUHUL, TPYOOEMKOCTM NO CEMECTpam
1 2 3 4 5 6 7 8 9 10
OyHas 4
OyHo-3a04Has
3aoyHas 4

CankT-lNeTepbypr
2020



Pabouyas nporpamma gucumMnivMHbl CoCTaBrneHa B COOTBETCTBMM C dpefeparibHbIM
rocygapcTBeHHbIM 06pa3oBaTesSibHbIM CTaHA4APTOM BbiCLLEro 06pa3oBaHus
no HanpaeneHuto noarotoBku 18.03.02 SHepro-u pecypcocbeperatouine npoLecchbl B XMMUYECKON
TEXHOJI0OINN. Hed)TeXMMMM 1 BMoTexHoI0rMm

Ha ocHoBaHuu yuebHbix nnaHoB Ne  b180302-123_20
z180302-123 20

Kadenpa-paspaboTtumk: DPn3N4ECKON N KONITOMAHON XUMUK

3aeepnytowmii kacpeapon:  JlunuH B.A.

COINMACOBAHME:

OxpaHbl OKpy>KatoLLe cpeapbl U paLvoHanbHOro UCMNosb30BaHKs
Bbinyckatowas kagpeapa: npupoAHbIX Pecypcos

3aBepgytowwmii kacpegpon: LlaHosa O.A.

MeTtoanyeckun otaen: CmupHoBa B.T".
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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBasi IZI ObsnasartenbHas l:l JononHuTensHo

Bnok 1: saBnsieTcs hakynbTaTMBOM

BapuaTtusHasg I:I Mo BbIGOPY I:I

1.2. Uenb aucumnnuHbl

[laTb OCHOBHble TeopeTuyeckne NpPeAcTaBfeHUs O MNOBEPXHOCTHbIX SBMEHMAX W AMCNEPCHbIX
cucTeMax, nokasaB WX ponb B Mpupofde M B PasfMyHbIX OTPacnsx HapOAHOro XO3AWCTBa, B TOM
ynucne ountke COPOCOB M BbIGPOCOB NPOMbILIMIEHHBIX NPEANPUATAA N XUMULLHO-KOMMYHaNbHOMO
X0351cTBa. [JaTb BO3MOXHOCTb CrieuuannucTaMm rpaMoTHO yrnpaBnsaTb 3TUMKU NPOLLeCCamMu.
®dopMMpoBaHMe TBOPYECKOrO MbILNEHWs, o6beauHeHne dyHAaMeHTarnbHbIX 3HaHWA OCHOBHbIX
3aKOHOB W METOOOB MPOBEAEHUSA MWCCredoBaHun, C nocregyrowen obpaboTkon M aHanmM3om
pe3ynbTaToB UCCNeaoBaHNUN.

$PopMMpoBaHMEe HaBLIKOB CAMOCTOATENbLHOIO MPOBEAEHNS TEOPETMYECKUX WM IKCNepUMeEHTanbHbIX
nccrnegoBaHun.

1.3. 3apaum gucumnnuHbl

Hay‘-II/ITb NOHMMaTb TeopeTu4eCKmne MnoJ1oXKeHUA KONMOMAHON XUMUK NOBEPXHOCTHbIX SABMNEHUN W
ONCMNEepPCHbIX CUCTEM U WUX PpPOJib B pPa3JIMYHbIX ABIEHUAX KUBOM U HEXNBOWM npupoabl wu
YerioBeYecKkon AeATENbHOCTMN.

3anoXunTb OCHOBbI KONITOMAHO-XUMUYECKUX 3HAHWUI O1151 MOHUMaHUS TEOPETUYECKMX N MPaKTUYECKNX
OCHOB crneuuarnbHbIX ANCUNNITNH.

Hay‘-II/ITb rPamMoTHO YynpaBliATb npoueccaMmnm OYUCTKU Tra30BbIX Bbl6pOCOB M CTOYHbIX BOO M
onTUMMU3aumnm cCooTBeTCTBYHOLLNX TEXHOOMMYECKMX NpoLLEeCCOoB.

PaCKprTb NPUHUUNbI TEOPETUYECKNX U SKCNepuMeHTallbHbIX MeTOAO0B ANA pelleHUA NpakTu4eckux
3agad ﬂpOCbeCCI/IOHaJ'IbHOVI HanpaBJ1EHHOCTW.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHust N0 AUCLUNIINHE, COOTHECEHHbIX C
nnaHMpyeMbiMU pe3ysibTaTaMU OCBOEHUS 06pa3oBaTenibHOM NPOrpaMmmbil

Ko
OTan opmMmpoBaHus
KoMMeTeHUmn dopmynupoBka KOMMeTeHLMM
2

OlK- 3 CnocobHOCTb UCNOMNb30BaTbh OCHOBHbLIE

€CTEeCTBEHHOHay4Hble 3aKOHbI Ansi NOHUMaHUS

OKpY)XarLLlero Mmpa v siBlieHuin npupogsl
MnaHupyemble pe3ynbTaTbl 06y4YeHUsA
3HaThb:
1) OCHOBHbIE€ €CTECTBEHHOHAYYHbIE 3aKOHbI A4S MOHMMAaHMWS OKpPYXXatoLero Mmpa 1 siBNeHni npupoapl
YmeTb:

1). ucnonb3oBaTb OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI 4151 MOHUMaHUS OKpYXXatoLwero mupa u
SIBNEHNA NpMpoabl

BrnapeTb:

1) HaBblkamun ncnonb3oBaTh OCHOBHbIE €CTECTBEHHOHAYYHbIe 3aKOHbI 41151 MOHMMaHWS OKpyXatoLLlero Mmpa
N ABNEHWN NprMpoabl

Ol1K- 2 CnocobHOCTb MCNOMNb30BaTb OCHOBHbIE 3aKOHbI 2

€CTeCTBEHHOHaYy4YHbIX OUCLUUNIINH B I'IpO(beCCI/IOHaJ'IbHOIZ
AeATeNbHOCTU, NPUMEHATb MeTOObl MaTeEMAaTUYECKOIO
aHanmi3a n MogenmpoBaHud, TEOpPETUYECKOro n
QKCNepnMeHTaJsibHOro nccrnegoBaHua

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:
1) OCHOBHbI€ 3aKOHbl eCTeCTBEHHOHaYy4HbIX AUCUUNITNH
YMmeTb:
1) MCnoJib3oBaTb OCHOBHbIE 3aKOHblI eCTeCTBEHHOHAY4YHbIX AUCUMUNTINH B I'IpOC*)eCCVIOHaJ'IbHOVI
AeATenbHOCTU
Bnapetb:
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Kop,

OTan opmMmpoBaHus
KOMMeTeHUMmn dopmynupoBka KOMMNeTeHL MM

1) FTOTOBHOCTbIO MPUMEHATb MeTOAbl MaTeMaTU4eCKoro aHanmn3a n mogenmpoBaHua, TeopeTn4eckKoro n
JKCNepnMeHTaJlbHOro nccriegoBaHuda

1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObISIO HA4YaTo
chopMupoBaHue KoMneTeHUMN, yKkadaHHbIX B n.1.4:
e obwasa n HeopraHnyeckas xumusa (OlK-2, OMNK-3)
dusnyeckasn xumns (OlK-2, OMNK-3)
opraHunyeckas xumus (OlMK-2, OlMK-3)
dusuka (Or1K-2, OIK-3)
aHanuTu4eckas XMuMmusi 1 U3NKO-XMMUYecKne MetToabl aHanmsa obbekToB okpyxatowlen cpeabl (ONMK-
2, OlMK-3)
maTtemaTtuka (Ol1K-2)
e  OneKTpoTEXHWKA M NPOMbILUNIEHHAs 3NEKTPOHMKa B 06nactu oxpaHbl okpyxatoLen cpegbl (OMNK-2)
e XUMWS U TEXHOMNOMNSI KOHCTPYKUMOHHBIX MaTepmanos, UCMOMb3yEMbIX B NPUPOLOOXPAHHbIX
coopyxeHusx (OlMK-2)
e 3awmra oT KOPPO3UN NPUPOAOOXPaHHbIX coopyxeHun (OlK-2)
e  OcHoBbl Tokcukonorun (OrlK-3)
e [lponsBoacTBeHHas caHuTapus u rurneHa Tpyga (OrK-3)

2. COOEPXAHUE OAUCLUNIINHDbI

Ob6bemM (4achl)

HavnmeHoBaHve v cogepxaxve o S 58 S g8
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOSA 29z 9 30
°og|°agd &
] ®g ®o
Y4yebHbI Moaynb 1. [lOBEpXHOCTHLIE ABNEHUA U agcopoLums
Tema 1. [ucnepcHble cucTembl. [ucnepcHas cuctema. OducnepcuoHHas cpejga.
KonnougHble pactBopbl U MX OCOBEHHOCTU. Pasnunuusi UCTUHHBLIX WM KOMMOUAHbIX
pacTBopoB. KonmyecTBEHHbIE XapakKTEPUCTUMKM W  Knaccudukauus AMCNepCHbIX 15 15

cucteM. [MOBEpPXHOCTHAsi 3HEPrUst M MOBEPXHOCTHOE HaTshkeHue. 3aBMCMMOCTb
NMOBEPXHOCTHOIO HaTsKeHus1 OT TemnepaTypbl. CamMonpousBonbHblE MpoLecchl B
NnoBepxXHOCTHOM crioe. Agcopbumsi. KonvyecTBeHHbIE XapakTepUCTUKM agcopbumn.
Tema 2. AgcopOumsi Ha rpaHuLe «©KUAKMA pactBop-ra3». OcobeHHOCTN CUCTEMBI.
3aBUCUMOCTb  MOBEPXHOCTHOrO  HaTsHKeHUA OT NpuUpPOAbl M KOHLUEHTpauuu
pactBopeHHoro BeulecTtBa. [MMB.MAB.IMHB. YpaBHeHne apgcopbuum [unbbca. | 11 14
MocTpoeHune n3oTepmbl agcopbumm Mbbca. MNMoBepxHOCTHAsA akTMBHOCTL. [MpaBuno
iokno-Tpay6e.

Tema 3. YpaBHeHUs1, CBsI3bIBaOLLME NOBEPXHOCTHOE HaTSHKEHWE BOOHbLIX PAaCTBOPOB
MAB ¢ ux KoHUeHTpaumen. Teopus MOHOMOIEKYNSApPHON agcopbuunm JleHrmiopa.
OcobeHHocTH agcopbuuu raza unv napa Ha TBepaoM aacopbeHTe. MNapameTpebl, OT 10 14
KOTOpbIX 3aBUCUT BENMYMHA agcopbumm raza Ha TBepaoM agcopbeHTe. Teopus
nonumornekynapHon agcopbummn. Teopusa B3AT.

Tekywmn koHTponb 1 Konnoksnym 2
Y4yeOHbI MoAyINb 2. YCTOMYMBOCTb U KOArynfauusa KONNouAHbIX CUCTEM

Tema 4. KanunngpHaa  KoHOeHcaums.  YpaBHeHne  TomcoHa-KenbBuHa.
YCTOMUYMBOCTb KOMNMOMAHbLIX CUCTEM. 3aBUCMMOCTb aacopbuum rasoB OT CBOWCTB
agcopbeHTta. [llopuctoctb. [lopuctele ¥ Henopuctble agcopbeHTbl. Lleonutbl. | 10 13
Agcopbums Ha rpaHvue pasgena  «TBepaoe  Teno-XuakocTby». MonekynsipHas
agcopbumsi 3 pactsopoB. PakTOpbl, BNUSKOLIME HA MONEKYNAPHYIO aacopbumio.
Tema 5. 3aBMCMMOCTb MONEKYNSAPHOM afcopbumm OT paBHOBECHOW KOHLIEHTpauuu
agcopbtmBa. BnusiHme Ha monekynsipHyto agcopbuuio npupogbl pacTBopuTens,

npupoabl agcopbeHTa u agcopbtuea. PakTopbl, BMSAIOWME HA MOHHYIO agcopoumto 10 1
13 pacTBOPOB Ha rpaHuLe pasgena «TBEPA0E TENO-XKUOKOCTbY.

Tekywmn KoHTponb 2 Konnoksunym 2

Y4yebHbI Moaynb 3. [Tony4yeHne n CBOMCTBA KOJUITOUAHbLIX CUCTEM

Tema 6. Wonnthl. Knaccudukaums uoHutoB. Cmaumsanue. Kpaeeon yron | 12 | | 14
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O6bem (4achl)
HaumeHoBaHve u cogepxaHuve o S 58 S g8
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29z 9 30
°og|°cgd ©&
] ® g ®o
cMmaumBaHug. [vapodunbHble U rMapodobHble MoBepxHOCTU. YpaBHeHue HOHra.
ABneHne cmavMBaHUSA M KanunnsipHble sBneHus. YpaBHeHue [ionpe — HOHra.
Anresus.
Tema 7. dusnyeckme MeTobl NONYYEHUSA ANCIEPCHBIX CUCTEM. XMMUYECKME METOAbI
nonyyeHnss AucnepcHblx cucteM. [lentmsaums. MeTogbl OYMCTKM KOMMOMAHbLIX | 12 14
pacTBOPOB U UX NPUHLINMbI.
Tema 8. OnTnyeckue CBOMCTBA KOMMOMAHbLIX cucTeM. PaccesiHne cBeTa. YpaBHeHME
Byrepa - Jlambepta — bepa n ero npaktuyeckoe npumeHeHue. OnanecueHuus.
MMornowleHne cBeTa M okpacka 3onen. YpaBHeHue Panes m ero npaktudeckoe | 12 14
npuMmeHeHne. MyTHocTb. OnTuyeckMe MeTodbl  WCCNEOOBaHWs  KOJNTOUOHbIX
pacTBOpOB.
Tema 9. NpaHuLa ckonbxeHus. dakTopbl, OT KOTOPbIX 3aBUCUT A3eTa-noTeHuuan.
MeTogbl onpefeneHnsa Aseta-noteHumana. MonekynsapHo-KMHETUYeCKne CBOWCTBA 10 16
aucnepcHbix cucteM. CegMMeHTauMoHHO-AMPAY3MOHHOE paBHOBecKe. YpaBHEHMEe
Crokca. KnuHeTuka koarynsiumm anektponutamu. Teopus OJ100.
Tekywmn KoHTponb 3 Konnokenym 2
Tekywmn koHTponb 3 KoHTponbHas paboTta 10
NMpomexyTo4yHas aTTecTauusa no AMcumnnuHe (3Kk3ameH) 36 9
BCElO: | 144 144
3. TEMATUYECKWN MNAH
3.1. Jlekumm
Homepa O4yHoe 06y4yeHne O4HO-3a04HOE 06y4eHMEe 3ao4yHoe oby4eHune
N3yyaembix TEM Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)
1 5 4 7 1
2 5 4 7 1
3 5 4 7 1
4 5 4 7 1
5 5 4 7 1
6 5 4 7 1
7 5 4 7 1
8 5 4 7 1
9 5 4 7 2
BCEIO: 36 10

3.2. MpakTuyeckme U ceMMHapPCKue 3aHATUSA
He npegycmoTpeHo

3.3. JlabopaTopHble 3aHATUA

Homepa O4yHoe 06y4eHne OuHo-3a04Hoe 3aoyHoe oby4yeHne
|/|3yL|ael\F/)|b|X HanmeHoBaHue Y obyyeHne Y
Tem nabopaTopHbIX 3aHATUI Homep OGbem Homep OGbem Homep Obbem
cemecTpa (yachbl) cemecTpa (vachbl) cemecTpa (vachbl)
Onpegenexne
NOBEPXHOCTHOINO HaTAXKeHUd
1 MeTo0M HanbonbLlero 5 6 7 3
OasneHud Ny3blIpbKOB
BO3gyxa
3 WcecnepoBaHue npouecca 5 6 7 3
HabyxaHus Lennonossbl
copbuums KCYCHOM
3 Ancopbuns ykey 5 6 7 3
KWUCNOTbI Yriém
OnpepenexHne nopora
5 —a P 5 6 7 3
Koarynaumu
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Homepa H OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
M3ydaembix anveHoBaHue 3 ob6y4yeHne
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
8 Onpegenexue pasmepoB 5 6 7 3
4acTul gucnepcHbIX CUCTEM
N3mepeHune
3MNEeKTPOKMHEeTU4Yeckoro §& -
9 noTeHunana n onpegeneHue 5 6 7 3
3HakKa 3apaga KonnouaHbIX
vyactuy MeTogoMm
anekTpogopesa
BCEIO: 36 18

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

romepa OuHoe oby4eHune OuHo-3304HOE 3aoyHoe obyyeHne
y4e6HbIX dopma y obyyeHve y
moayneu, no
KOTOPBIM KOHTDOJ:lﬂ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
npoBoAMTCA sHaHuu cemecTtpa cemecTtpa cemectpa
KOHTPOJ1b
12,3 Konnokesmym 5 3
1-3 KoHTponbHaga pabota 7 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOoCA

OyHo-3a04HOE
Buabl CaMOCTOSITENBHOI paBoThi OuHoe oby4eHune oBydeHme 3ao4Hoe oby4eHne
o6yqa}ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YcBoeHne TeopeTuyeckoro Matepuana 5 18 7 60
MoaroToBka kK TabopaToOpHLIM 3aHATUSAM 5 18 7 37
BbinonHeHve gomaluHuX 3agaHuin (KOHTPObHas 7 10
pabota)
MoaroToBKka k ak3ameHaMm 5 36 7 9
BCEIO: 72 116

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA

7.1. XapaKkTepucTuka BU4OB U UCMOSb3yeMbIX MHHOBAUMOHHbLIX hOPM y4eGHbIX 3aHATUIA

Ob6bem 3aHATUN
B MHHOBALMOHHbIX chopmMax

HaumeHoBaHne (vacel)
BUAOB Y4EOHbIX Vicnonb3yeMble MHHOBALMOHHbIE (hOpMbl © 0 @ . 2
3aHATUN o S 9= 9=
o I o T I I I
2 IFQ0 F O
T Z T o2 3z
o3 Sa g Ry
[¢) ® 0 ® 0
JlabopaTtopHble | Pa6ota B komaHae 18 )
3aHATUSA
BCEIO: 18 8

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n OOCTUXEeHUN 06yqarou.mxc;| Aansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaanUUMOHHaA | X 6anano-pel71T|/|Hroaa;|

8. OBECMNEYEHUE ANCLUMIIUHDbI
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8.1. YuebHasa nutepaTtypa

a) ocHoBHas y4yebHasa nutepaTypa

KonnouaHasa xvmus [ONeKTpoHHbIN pecypc]: yuebHoe nocobue/ H.H. ®paHueBa [u ap.].— SneKkTpoH.
TeKCToBble AaHHble.— CTaBpononb: CTaBpOnonbCKUA FOCYAapCTBEHHbBIN arpapHbi YHUBEPCUTET,
Maparpad, 2013.— 52 c.— Pexum goctyna: IPRbooks http://www.iprbookshop.ru/47308.

6) gononHuTensHasa y4ebHas nuTepaTypa

2. KonnovagHasa xvmuns [ONeKTpOHHbIN pecypc]: npakTuyeckne paboTbl Ans CTYAEHTOB 4 Kypca OHEBHOIO
oTgeneHus, obyyatowmxcs no cneynansHoctn 050101.65 (032300) — «Xumusa» 1 HanpaBneHuio 540101.61
— «Xnmunyeckoe obpasoBaHue»/ — ONEKTPOH. TEKCTOBbIEe AaHHble.— M.: MOCKOBCKUI ropoackom
neparormyecknin yHnsepcuteT, 2010.— 52 c.Pexum goctyna: IPRbooks http://www.iprbookshop.ru/26502
3. BonblHckuin, A.J1. Ponb NOBEPXHOCTHBIX ABMEHUIN B CTPYKTYPHO-MEXaHUYeCKOM NoBeAEHUN TBEPObIX
nonnmepoB [OnekTpoHHbIN pecypc]/ BonbiHckuin A.J1., BakeeB H.®.— OnekTpoH.TekcToBble AaHHble.— M.:
®USMATIINT, 2014.— 534 c. Pexum goctyna: IPRbooks http://www.iprbookshop.ru/30195

4. KpaTkun cnpaBOYHNK PU3UKO-XMMUYECKUX BENUYMH HEKOTOPBLIX HEOPraHNYeCKUX U OpraHnYeckux
coeIHEHUN [SNEKTPOHHbIN pecypc)/ — SneKTpoH. TekcToBble AaHHble.— Camapa: PEABU3, 2011.— 68 c.
Pexum goctyna: IPRbooks http://www.iprbookshop.ru/18405

8.2. NepeyveHb y4ebHO-MeTOANYECKOro o6ecnevyeHns Arnsa caMOCTOATENIbHOM paboTbl 06yYarLMXCA
no gucumnsnHe

1. KonnongHasi xumus : yuebHuk ans 6akanaepos / E. 1. WyknH, A. B. MNepuos, E. A. AMenuHa. — 7-e naa.,
ucnp. n gon. — M. : UsgatenbcTtBo FOpanTt, 2016. — 444 c.

2. Kypc konnoungHowm xummn. NMoBepXHOCTHbIE SIBIIEHUS 1 ANUCTNIEPCHBIE CUCTEMBI : [y4eOHMK ans By3os] / HO.
I". ®ponos. - U3g. 3-e, cTep., ucnp.. -M. : AnbgaHc, 2009. - 464 c.

3. KonnovgHasa xvmunsa. ®dnsmyeckas XmMnsi GUCNEPCHbIX CUCTEM : y4eh. AN CTYAEHTOB yYpeXaeHUN BbICLL.
npod. obpasoBaHus, oby4vatoLmxcsa no cneumansHocTn 060301.65 «Papmauma» no gucumnnuHe «dus. n
konnoud. xumusay / FO. A. Epwo. — M. : TOOTAP-Meana, 2012. — 352 c. : un.

8.3. NepeyveHb pecypcoB MHHOPMaLMOHHO-TENIEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heo6xoAUMBbIX AN OCBOEHUSA AUCLUMIIUHDI
1. CaliT aNeKTPOHHbIX y4eOHMKOB 1 MOCOOMI NO XMMKUK, B TOM YUCNE, KONMOUOHOW XUMUU:
http://lwww.rushim.ru/books/books.htm
2. ObpasoBaTenbHbI NopTar, rge OCBeLLEHbl TEOPETUYECKUE Y NPUKITAAHBIE acrnekTbl OCHOBHbIX METOA0B
nccrnegoBaHus konnongHbix cuctem: http://www.orgchemlab.com
3. MowuckoBasi 6a3a cnekTpanbHbIX aHHbIX OpraHnyYeckux BellecTs: http://organicworldwide.net
4. Xumnyeckun katanor. Cantbl U KHUru http://www.ximicat.com
5. Chemnet - oduumanbHoe  3MNEKTPOHHOe  m3daHve  xumudeckoro  dakynbteta MY
http://www.chem.msu.ru/rus
6. CnpaBo4HO-MHGOPMALMOHHLIN canT no xumun http://www.alhimikov.net
7. Basbl AaHHbIX, UH(OPMALIMOHHO-CNPABOYHbIE U NOUCKOBbIE CUCTEMBI:
http://www.chem.msu.su/cgi-bin/tkv.pl.
http://www.twirpx.com.
http://www.sciteclibrary.ru/.
8.4. NepeyeHb MHPOPMALUOHHBLIX TEXHONOIMIA, UCNOSIb3YyeMbIX NPU OCYyLLEeCTBIEHUU
obpa3oBaTenbLHOro npouecca Nno AMcUMniunHe, BKIKOYasa nepevyeHb NPOrpaMMHOro o6ecnevyeHms u
MH(POPMALMNOHHBLIX CMPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHue maTtepuanbHO-TEXHUYECKOMN 6a3bl, HEOGXOAMMOW ANA OCYLUECTBIEeHUSA
obpasoBaTenbLHOro npouecca no AUCLUNInHe

1. JlekumMoHHas ayguTopus ¢ MynbTUMEAUNHBIM Y4eBHbIM KOMMIIEKCOM

2. YyebHasa nabopatopus Anst U3y4eHUs OCHOBHbIX (PU3UNKO-XMMNYECKNX MPOLLECCOB

8.6. UHble cBegeHuna u (Mnu) maTepuansbl
He npegycmoTtpeHo

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKNXCA NO OCBOEHUIO

ONCUUNNUHDbI
Buabl yuebHbIx
3aHATUN 1
camMocTosiTeNbHas OpraHnsauus gestTenbHoOCTK obyyaroLerocs
paboTta
obyyvaromxcs
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Buapbl y4ebHbIx
3aHATUUN N
caMocCTodTerNnbHaaA OpraHM3au,m| AedaTernbHOCTU 06yqa}ou.lerocy|
paboTa
oby4aroLmxcs
Jlekunn MpopaboTka paboyen nporpaMmmbl MO AaHHOW AUCUUNNNHE, paboTy C KOHCMEKTOM
nekumMnm n y4yebHbix nocobuin no faHHow aAucuunnuHe. NpocMOTp nepuoamyecKnx
W3O0AHUA POCCUIACKMX W  3apybexHblx, pecypcoB WHTepHeT, nonb3oBaTbCs
KOHCyMnbTauMsaMu npenogasartens.
JlabopaTopHbie Pabota ¢ yyebHO-meTOAMYEeckuMM nocobusimm no nabopatopHon paboTte, OCBOUTL
3aHATUSA HaBbIKN MOMYYEHUS] KOJIIOMOHBIX CUCTEM W WCCNEeSOBaHUs CBOWCTB KOMITOUAOHbLIX
BELLECTB, MOHSATb MPUHLMMbI UCMOMb30BaHWS KONMOWUAHBLIX BELECTB B NPON3BOACTBE
nnacTMacc, fakoB W KPacoOK, XUMWYECKMX BOJIOKOH, PEe3WH, KOMMO3WLMOHHbIX
MaTepuasnos 1 gp.
CamoctodatenbHaa | MNpn NOAroToBKE K 3K3ameHy Heob6xooumo npopaboTaTb KOHCMEKTbl  MeKuuw,
paboTta pekoMeHOyemyl nuTepaTypy, npopaboTatb BOMPOCbI K 3K3aMeH, MNonyyYuTb
KOHCyrnbTaumMio Yy npenojasatens. YCBOeHME TeOopeTU4eckoro marepuana,
noaroToBka kK nabopaTtopHbIM 3aHATMAM; paboTa ¢ UCTOYHMKaMun nHopMaumum no
OUCLMNIIMHE, HanMCcaHWe KOHTPOMNbHON paboThl, NOArOTOBKA K 9K3aMEHY.

10. #OHA OLIEHOYHbIX CPEACTB

ana NPOBEOEHUA NPOMEXYTOYHON ATTECTALIUU
10.1. OnucaHue nokasaTenen U KPUTEPUEB OLIEHUBaHWSI KOMMETEHLUI Ha pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMoka3aTenu oLeHMBaAHUA KOMMNETEHLIMA Ha 3Tanax ux cpopmmpoBaHus

Koa
KOMNETEHLIMM HanmeHoBaHue MpencraBsnexue
o OLeHOYHOro OLEeHOYHOro
(atan lMokasaTenu oueHMBaHNS KOMNETEHLUI
cpeacTtea cpeacTea B hoHae
dopMMpoBaHus)

OnK-2 (2) 1. anaraeT 3aKOHbl COBpPEMEHHOM 1. YcTHOE 1. MNepeyeHb
dhun3nyeckomn kapTuHe Mupa, cobecepoBaHue BOMPOCOB K
NPOCTPaHCTBEHHO-BPEMEHHbIX 2. MNpaktuyeckoe | ak3ameHy (45
3aKOHOMEPHOCTEN, CTPOEHWS BeLlecTBa TUNOBOE 3aJaHue | BOMpPOCOB)

2. [leMOoHCTpUpyeT roTOBHOCTb 2. MNpaktnyeckne
NCMNONb30BaTb 3HAHUSI O COBPEMEHHOM TUMNOBbIE 3a4aHus
duranyeckor KapTHe M1pa, (15 3apauv)
NMPOCTPaHCTBEHHO-BPEMEHHbIX

3aKOHOMEPHOCTSX, CTPOEHUM BeLecTBa AN

MOHUMAaHUWS OKPY>KAKLLIEro M1pa u ABneHnin

npupoabl

3. cnonb3yeT 3HaHNSA O COBPEMEHHON

dur3nyeckomn kapTuHe Mupa,

NPOCTPaHCTBEHHO-BPEMEHHbIX

3aKOHOMEPHOCTSAX, CTPOEHUW BellecTBa AN

MOHUMAaHWS OKPY>KaKLLIEro M1pa u ABneHnin

npvpogsbl

OlK-3 (2) 1. Noka3sbiBaeT 6a30Bble 3HAHMA O CTpoeHun | 1. YcTHoe 1. MepeyeHsb
BeLLeCcTBa, MPUPOAE XMMUYECKON CBS3N B cobecenoBaHune BOMPOCOB K
Pasnmn4YHbIX KNaccax XMMNYECKNX 2. Mpaktnyeckoe | ak3ameHy (45
coeauHeHun TUMNOBOE 3agaHne | BOMpOCOB)

2. [leMOoHCTpUpyeT roTOBHOCTb
NCNONb30BaTh 3HAHUSA O CTPOEHUU
BELLECTBa, MPMPOAE XMMNUYECKON CBSA3N B
pasfiMYHbIX Kraccax XMMUYeCKnx
COEeaVHEeHNI ans NOHMMaHWsl CBOWCTB
MaTepuanos N MexaHn3mMa XMMUYECKNX
NpoLIeCCOoB, NPOTEKaLLMX B OKpyXatoLLem
Mupe

3. cnonb3yeT 3HaHWA 0 CTPOEeHUU
BELLECTBa, MPMPOAE XMMNUYECKON CBS3N B
pasnMyHbIX Knaccax XMMUYECKNX
COeaVHEHUN Ana NOHUMaHUA CBOWCTB

2. MNpaktnyeckne
TUMNOBbIE 3a4aHus
(15 3apauv)

Pra
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Koa

HanmeHoBaHue MpenctaBneHne
KOMMNeTeHLnmn
. OLIEHOYHOro OLIEHOYHOro
(aTan MokaszaTenun oueHnBaHNA KOMMNETEHLMI
cpencTtea cpencTtea B hoHae
dopmMrpoBaHus)

mMupe

mMaTtepuanoB U MeXxaHn3mMma XMMNYECKNX
npoueccoB, NpoTeKkarLWmnx B OKpyXatoLiem

10.1.2. OnucaHu1e WKan u KpUTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMIA

Kputepum oueHnBaHusa cchopMMpoBaHHOCTU KOMMNETEHLUN

OueHka o KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TpaguLNOHHON
LKane YcTHoe cobecenoBaHue MpakTnyeckoe 3agaHve
O6y4atowmmncs nokasbiaeT Ob6yvarowunca 0eMOHCTPMpPYET NpaBuslbHOE
BCECTOPOHHEE U rMybokoe 3HaHue NMOHUMaHWeE YCrNoBUs 3aa4n, BrageHNe HaBbikamu
OCHOBHbIX 32KOHOB KOJIITONAHOM €ro aHanusa, Bblbopa HyXXHbIX 3aKOHOB 1 hOpPMYI
XUMUK, CBOOOAHO OPUEHTUPYETCS B Onsl ee peLleHuns, 3HaHWe pa3MepHOCTEN BENUYNH
OCHOBHBbIX MOHATUSAX, TEPMUHAX U KONMOWOHOW XMMUK. YMEET NPUMEHSATb
onpefeneHnsix Npy OTBETE; YCBOWIT MaTeMaTuU4eckuin annapaT 4ns peanusauuu nnaHa
OCHOBHYH U 3HAKOM C peLleHuns 3agadum 1, ecnmn 3To Heobxoanmo, MOXeT
[OOMOSNTHUTENBHON NUTepaTypow; npencTaBuTb ero rpaduyecky. Monyyun
OTNMHHO MOXET 0OBSCHWUTL B3aMMOCBS3b NpaBWbHbBIN OTBET U MOXET €ro
OCHOBHbIX 32aKOHOB KOJIITOMOHOM WMHTEPNpPEeTUPOBaTb, BbIMOJTHAET BCE 3a4aHus,
XUMWUU N UX 3HAYEHNE aNng npegycMoTpeHHble dOpMamMmn KOHTPOIS.
nocnegyoLien npodeccmoHansHom
OesTenbHOCTU; NPOsIBNseT
TBOPYECKME CMNOCOOHOCTY U LUMPOKYHO
3pyanLmIo B UCMOMb30BaHWM
y4yebHoro matepuana.
O6yyatoummncs nokasbiaeT Ob6yuyatounca 0eMoHCTpUpyeT 4OCTaToOuHOe
[OCTaTOYHbIV YPOBEHb 3HAHWM NMOHUMaHWeE YCroBUs 3aa4n, BrageHNe HaBblikaMu
OCHOBHbIX 32KOHOB KOJIITONAHOM €ro aHanusa, Bblbopa HyXHbIX 3aKOHOB 1 hOpPMYI
XUMWUW, OPUEHTUPYETCSH B OCHOBHBLIX | ANS €€ pelleHnsi, 3HaHne pasMepHOCTEN BESNYMH
MOHATUAX W onpegeneHnsx; yCBoun KonnongHow xvmum. JonyckaeT He3HaunTenbHble
XOpOoLo OCHOBHYO nutepaTypy; AonyckaeT MOrpeLLHOCTM NPV NPUMEHEHUN MaTEMaTUYECKOIro
He3HayMTenbHbIE NOrPELLIHOCTY MpU annaparta Ans peanv3auuv nraHa pelieHunst 3agaym
oTBETax Ha BOMpoCkI Monyyunn npaBuWIbHbIN OTBET, HO UCMbITLIBAET
3K3aMeHaLUMOoHHoro buneta u 3aTpyOHEHUS C €ro nHTepnpeTaumen.
[OMONTHUTENbHBLIE BONPOCHI
npenogasaTtensi.
OOyyvatoLmincst nokasbiBaeT 3HaAHUS O6yyvatowuincs BHUKaET B CMbICI YCIOBUS 3a4auu,
y4ebHoro matepuana B NMOHUMAET NNaH ee peLleHns, OOHaKO, HE MOXET B
MUHUMarbHOM OObEME; MOXET MOTHOM Mepe C NOMOLLbI0 MaTeMaTUYECKOTO
chopmMynupoBaTh 3aKOHbI annaparta peanu3oBatb ee pelueHve. 3HaeT
KONMMOWAHOW XMW, NOHATUS U pa3MepHOCTU BEMNUYUH KOMNNIOUAHON XUMUN, MOXET
YOOBNETBO- onpegerneHnsi, Ho Npu 3ToMm, caenaTb PUCYHOK UITN CXEMY, MOSICHSIOLL YO
pUTEnbHO ponyckas 6onbLIoe KONM4eCcTBO pelleHne 3agadn.
HenpuHUMNuanbHbIX OLIMOOK; 3HAKOM
C OCHOBHOW NUTEpaTypon; Jonyckaet
CYyLLLECTBEHHbIE OLLIMOKM B OTBETE Ha
3K3aMeHe, HO MOXET YCTPaHUTb UX
noA pyKoBOACTBOM NpenogaBaTens.
Ob6yyaowmncsa He nmeet O6yuarwumncsa He MOXeT NpoaHanM3npoBaThb
HeyROBNETEO- [0CTaToOYHOrO YPOBHS 3HAHUS ycriosue 3ajiaum, HaMeTUTh NiaH ee peLeHns,
ONCUMNIWHBI; HE MOXeT BblIOpaTb 3aKOHbI KONNOUAHOM XMMUK U NITOXO
PUTENEBHO chopMynupoBaTb OCHOBHbLIE 3aKOHbLI | OPUEHTUPYETCS B BEMNMYMHAX KOMNMOUAHON XUMUN,
KONMMOUAHOW XMMWK; NIIOXO He BNnajeeT MaTeMaTM4yeckMm annapaTom.
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OpPUEHTUPYeTCH B OCHOBHbIX
NOHATUAX U ONpeaeneHmnsx; Nnoxo
3HaKOM C OCHOBHOW NUTEpaTypou;
JonyckaeT npu oTBETE Ha K3aMeHe
CYLLIECTBEHHbIE OLUNOKN N HE MOXET
YCTPaHUTb UX daxe nop,
PYKOBOACTBOM Mpenogasarerisi.
MonbITka cnuckiBaHWs,
NCNONb30BaHUS Hepa3peLLEHHbIX
TEXHUYECKUX YCTPONCTB UMK
nonb30BaHWe NoACKa3Kowm ApYroro
yenoeeka.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus
KOMMeTeHUUn

10.2.1. NMepeyeHb BONPOCOB K 3K3aMeHY, pa3paboTaHHbIN B COOTBETCTBUU C YCTAaHOBSIEHHbIMU
atanamu ¢popMMpoBaHUA KOMNETEHLUN

Ne dopmynunpoBka BONpPOCOB Ne
n/n TEMbI

1 | MNpegoMeT 1 3Ha4YeHne KONNOUAHON XUMUN. ucnepcHele cuctembl. ucnepcHas cuctema. 1
OncnepcuoHHas cpega. KonnongHble pacTBopbl K MX 0COGEHHOCTU. Pasnuumsa CTUHHBIX 1
KONMIIOMAHbIX pacTBOPOB.

2 | KonnyecTBeHHbIE XapaKTEPUCTUKN U Knaccudukaums GUCnepcHbIX CUCTEM. 1

3 | NoBepxHOCTHas 3Heprus 1 NOBEPXHOCTHOE HaTsXKeHne. 3aBMCMMOCTb NOBEPXHOCTHOIO 1
HaTsHKeHMs OT TemnepaTypbl.

4 | Camonpoun3BosibHbIe NPOLECcChl B MOBEPXHOCTHOM CIO€. 1

5 | Agcopbuwms. KonnyecTBeHHbIe XxapakTepucTukn agcopoumn. Knaccmdpukaumsi 1
agcopbumoHHbIX npoueccoB. OcobeHHOCTM PUINYECKON U XMMUYECKOW agcopbumu.

6 | AgcopOumsi Ha rpaHuLe «Kuakuinm pacteop-rasy». OcobeHHOCTU cucTeMbl. 3aBUCMMOCTb 2
NMOBEPXHOCTHOIO HaTSPKEHWSI OT NPUPOAbI U KOHLLEHTPaLMM PacTBOPEHHOTO BELLECTBA.
MNB.MAB.IMHB.

7 | YpaBHeHwne agcopbuun M'mb6ca. 2

8 [MocTpoeHne nsotepmbl agcopbumm NmMbbea. 2

9 | lNoBepxHOCTHas akTMBHOCTbL. [Npasuno [iokno-Tpaybe. 2

10 | OpwueHTtauumsa monekyn NAB B NOBEpXHOCTHOM CIOeE. 2

11 | YpaBHeHuUs1, CBA3LIBAOLLME NOBEPXHOCTHOE HaTsXkeHMe BoAHbIX pacteopoB MNAB ¢ nx 3
KOHLIeHTpaLuuen.

12 | Teopua moHOMOMNeKynsipHon agcopbumm JleHrmiopa. 3

13 | OcobeHHoCTU apcopbuun raza unu napa Ha TBepaom agcopbeHte. lNMNapameTpsl, OT 3
KOTOPbIX 3aBMCUT BENMYMHA aacopOLmmn rasa Ha TBepAoM agcopbeHTe.

14 | 3aBucumocTb agcopbumm rasa Ha TBepaoM aacopbeHTe OT ero KoHUeHTpauuu (gaBneHus) 3
npy NOCTOSIHHOW TeMmnepaType. YpaBHeHue ®penHanunxa.

15 | Teopusa nonumonekynspHon agcopbummn. Teopusa B3T. 3

16 | Onpegenexuve yaernbHON NOBEPXHOCTHU. 4

17 | KanunnapHaga koHaeHcaums. YpasHeHne TomcoHa-KenbBuHa. 4

18 | BaBucumocTb agcopbunm razos oT cBOMCTB agcopbeHTa. MNMopuctocTb. MNopuctole u 4
HenopwcTble agcopbeHThl. LieonuTol.

19 | 3aBucuMocTb agcopbumm OT CBOMCTB rasa. [paktnyeckoe npMMeHeHue agcopoLmm rasos. 4

20 | Agcopbuus Ha rpaHuLe pasgena «TBepaoe Teno-xXuakoctby». MonekynsapHas agcopoumsi 4
13 pactBopoB. PakTopbl, BNMAIOLLME HA MOMEKYNSAPHYIO agcopbuumio.

21 | 3aBMCMMOCTb MONEKYNSAPHOM aAcopbumnmn OT paBHOBECHOW KOHLEHTpaumn agcopbTmea. 5

22 | BnusiHMe Ha MOJEKYNAPHY agcopOumio Npmpoabl pacTBOpUTENS, NPUPoAbl agcopbeHTa u 5
agcopbTmBa.

23 | Agcopbuus Ha rpaHuue pasgena «TBepAoe Teno-Xuakoctby. VMioHHas agcopbumst ua 5
pacTBOpOB.

24 | ®akTopbl, BNUSIOLIME HA MOHHYIO aacopOumio N3 pacTBOPOB Ha rpaHuLe pasgena «TBepgoe 5
TENO-XKMOKOCTbY.

25 | NoHuTbl. Knaccudmnkaums MOHUTOB. 6

26 | CmaumBaHwue. KpaeBon yron cmavmBanus. ngpodunbHele n rmapogobHble NMOBEPXHOCTMU. 6
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YpaBHeHue HOHra.
27 | flBneHMe cMauymBaHus U KanunnsapHble aBneHus. YpasHeHue [ionpe — KOHra. 6
28 | ABneHue cMaymBaHus 1 KanunnsapHble aBrneHus. YpaBHenue Jlannaca — FOHra. 6
29 | Agresus. 6
30 | dusunyeckme MeToabl NONyYEHUss AUCNEPCHBIX CUCTEM. 7
31 | XuMmunyeckne meToabl NONy4eHus aucnepcHoix cuctem. Nentunsaums. 7
32 | MeToAbl OYUCTKM KONMOUOHbLIX PACTBOPOB N NX NPUHLMIMLI. 7
33 | OnTuyeckme CBOMCTBA KONIOMAHO-AUCNEPCHBIX CUCTEM. YpaBHeHMe Panes n ero 7
npakTudeckoe npumeHeHne. MyTHOCTb.
34 | OnTuyeckne CBOMCTBA KOMNNOMAHO-AMCMNEPCHbIX cuctem. YpaBHeHue byrepa - JllambepTa — 8
Bbepa 1 ero npaktmnyeckoe npumeHeHune. OnanecueHums.
35 | OnTuyeckne MeTodbl UccneoBaHms KOMMOUOHbBIX pacTBOPOB. 8
36 | OnEeKTPOKMHETUYECKME CBONCTBA ANCMEPCHBIX CUCTEM. DNEKTPOKUHETUYECKUE ABMEHMS. 8
37 | Oseta-noteHuyuan. CTpoeHne OBONHOMO 3NEKTPUYECKOro Crosi YacTuubl. 8
38 | OneKkTpokuHeTnyeckue siereHus. NoteHumnansl Te4EHNS U ceauMeEHTaLNN. 8
39 | lNyTtn obpasoraHus J3IC. 8
40 | CtpoeHune konnouaHbix muuenn. MNMpasuno ®asHca — MaHeTa. 8
41 | paHuua ckonbxeHus. PakTopbl, OT KOTOPbIX 3aBUCUT A3eTa-noTeHuman. Metoapl 9
onpegenenus aseta-noteHumana.
42 | MonekynspHo-KMHeTUn4YeCKne CBOMCTBA ANCNEPCHbIX CUCTEM. 9
43 | CegmMMeHTauUMOHHO-AMGdY3MOHHOE paBHOBecKe. YpaBHeHe CTokca. 9
44 | ArperaTMBHas YCTOMYMBOCTb KONMOMAHbIX pacTBopoB. Koarynsauums. MNpasuno Wynbua- 9
Mapgw.
45 | KnHetuka koarynsumu anektponutamu. Teopus AJ19O0. 9

10.2.2 BapmaHT TUNOBbIX 3afa4, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBJEHHbLIMU 3Tanamum
cdopMmupoBaHmsa KomneTeHUUN

o
I_II\;” Ycnoeust TUNOBLIX 3a4a4 Otset
1 | YoenbHas noBepxXHOCTb KOMMOWAHBIX YacTUL, 30151 30/10Ta CO CPeaHUM 6-10° M2/kr

anametpom 10-° M paBHa

2 | I'vgpo3onb Agl nonydYyeH cmelleHWeM paBHbix 06bemoB pacteopoB | {{[AgllmnAg*(n-x)NOs}*
AgNOs (1-102M) n Kl (8:10-% M). MuuennsipHasi cpopmyna 3o5s umeeT | XNOsz
BuA;

3 | EmMkocTb kKaTuoHMTa paBHa 5 Mr-ake/r. [Ins ouncTkm 1 M3 CTOYHBLIX BOA OT 63r
WOHOB Meau KoHueHTpaumen 10 wmr/n noTpebyeTcs MuHUManbHoe
KONMMYECTBO KAaTUOHUTA:

10.3. MeToauyeckue matepuarnbl, onpegensiowme npoueaypbl oLleHUBaHUA 3HAHUW, YMEHUN,
BIlageHnM (HaBbIKOB M (UNTN) NPaKTUYECKOro oNnbiTa AeATENbHOCTU), XapaKTepU3yHLUX ITanbl
dopmMMpoBaHUA KOMNETEHLNN

10.3.1. YcnoBusa ponycka oOGy4allerocd K cAaye 3K3aMeHa UM  NOpsAoK  JNMKBUAAULUN
aKkageMn4ecKom 3a40IMKEeHHOCTH

MonoxeHve O NPOBEAEHWM TEKYLLEro KOHTPOSs YCMNEBaeMOCTW U MPOMEXYTOYHON aTTectauuu
obyyatoLmxcst (MPUHATO Ha 3acefaHuy YYeHoro coseTa)

10.3.2. dopma npoBeaeHUs MPOMEXYTOYHOM aTTecTalumm No AUCLUUNINHe

YCTHadA X NMMCbMeHHasnA KOMMNbOTEPHOE TECTUPOBaAHNE MHaA

10.3.3. Oco6eHHOCTU NpPOBeAeHUA IK3aMeHa
e BO03MOXHOCTb NONb30BaTLCS CMPaBOYHbIMU Tabnuuamu, KanbKynaTopom;
o Bpems Ha noarotoBky oTBeTa Ha ak3amMeHe 45 MUHYT.
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