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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHU

[IpoTtokom or 20 . Ne

3aB. kadeapoii E.A. Bonkosa

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl XuUMHU

[IpoTtokom ot 20 1. Ne

3aB. kadeapoii E.A. Bonkosa

Pabouas nmporpamMma rnepecMoTpeHa, 00CyKeHa U 0J00peHa s peaym3aruu B 2028 - 2029
yueOHOM rojy Ha 3acefanuu Kadeapsl XuMHU

IIporokom ot 20 . Ne
3aB. kadeapoii E.A. BonkoBa

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4eOHOM roly Ha 3aceaHuu Kadeapbl XUMHH

[Iporokonm ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa

Pabouas nporpamMma rnepecMoTpeHa, o0CykaeHa u ogoopena ais peannsaruu B 2030 - 2031
y4eOHOM Trojly Ha 3aceaHuu Kadeapsl XuUMHU

IIporokom ot 20 . Ne
3aB. kadeapoii E.A. BonkoBa




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

obecrnieueHre 00pa3oBaTeNbHBIX 3alIPOCOB 00YUYAIOIIUXCS B 00JIACTH XUMUU
MOCPEJCTBOM OpraHU3aIlii BHEYPOUHBIX 3aHATHIN, CO3/1aBasi yCIOBUS JIJIs1 ONITUMAIBHOTO
pa3BUTHS OJAPCHHBIX JIETEH, BKIIIOYAs ACTEH, C TOBBIIIIEHHOW MOTUBALIMEH K 00yUCHHIO, a
TaK)Ke IMPOCTO CIIOCOOHBIX JICTCH, B OTHOIIICHUH KOTOPBIX €CTh CEPhe3Hast HaICXkK 1A Ha
JAIbHEUIITNI Ka4eCTBEHHBIN CKauOK B Pa3BUTHUH UX CIIOCOOHOCTEH.

2 MecTo 1ucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucnumumaa Metoayka peleHns pacueTHBIX 3a1a4 110 XMMUH BXOAMT B 4acTb
yueOHOro miaaHa GopMUPYEMYI0 Y4aCTHUKaMH 00pa30BaTe/IbHbIX OTHOLIEHUH
00pa3oBaTenbHON IPOrPAMMBI.

Jnst u3ydeHust AUCIUIUTMHBI HEOOX0IMMBI 3HaHUS (YMEHHS, BIIAJICHHS),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUYCHUS TUCIMILINH/ TPAKTUK:

OO0wast 1 HeopraHu4yecKasi XUMHUsI

Opranuueckast XUMust

3HaHus (yMEHUs, BIAJCHUS), IOJYUYSHHbIE IPU U3yUYEHUH JaHHOM TUCLUIUIMHBI
OyayT HeOOXOAMMBI [T U3yUeHUs TUCIUIUIMH/TIPAKTUK:

[Tpon3BoacTBEHHAs — IPENAUILIOMHAs IPAKTUKA

[TonroroBka k cade u cada rocyJapCTBEHHOIO 3K3aMeHa

CoBpeMeHHBIE CPEJICTBA OLICHUBAHUS PE3yJIbTATOB O0OYUYCHHUS U TUCTAHIIMOHHBIC
00pa3oBaTebHBIC TEXHOJIOTHU

[ToaroToBka K 3alIMTe M 3alIUTa BHITYCKHOW KBaTH(PUKALIMOHHON pabOThI

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHUs

B pe3ynbraTe ocBO€HUS TUCHMITIMHBI (MOIYJIs) «MeToauKa pelIeHus] pacueTHbBIX
3aJa4 110 XUMHUW» 00y4aroIuiCs T0JDKEeH o0afaTh CIEeAYIOUMMHA KOMIIETCHIIUSAMU:

Kon nnaukaropa WNHnukaTop JOCTHIKEHUS KOMITCTCHITHI

[1K-2 Cnocoben peain30BbIBaTh 00pa30BaTEIbHbIE IPOrPAMMBbI Pa3IMUHbIX YPOBHEH B
COOTBETCTBHH C COBPEMEHHBIMU METOJMKAMHU M TEXHOJIOTUSMH, B TOM YHCIIE
WHGOPMAIIMOHHBIMH, JIJIs1 00ECTIEYEHUS KaueCTBa YIeOHO-BOCITUTATEIHHOTO MPOIECcca

IK-2.1 [IpoexTupyer 3aeMeHTh 00pa30BaTEIHFHOTO MPOIIecca M0 XUMHUH U
OHMOJIOTHH B COOTBETCTBHHU C TPSOOBAHUSIMH K OpPTaHU3AINN
00pazoBaTeNbHOrO MpoIlecca Mo XUMUU U OMOJIOTUH, OTIPEIeTIieMbIe
®I'OC obirero o6pa3oBaHusi, BO3PACTHEIMH OCOOCHHOCTSIMHU
o0yyJaronmxcs

[IK-2.2 OcymiecTBIsSIET OTOOP MPEAMETHOTO COJEPKaHMSI Kypca XUMUHU U
OMoJIOTHH B 00pa30BaTEILHOM YUPEKICHUH 00IIero o0pa3oBaHus,
METO/IOB, IPUEMOB 1 TEXHOJIOTHA, B TOM YHCIIC HH(POPMAITMOHHBIX,
OpraHU3AIMOHHBIX (POPM YUEOHBIX 3aHSATHI, CPEJICTB TUATHOCTHKHU B
COOTBETCTBUH C MJIAHUPYEMBIMHU pe3yJIbTaTaMH 00YUCHHUSI

[1K-2.3 O60cHOBBIBAaET BHIOOP METO/10B O0yUEHUSI XMMHUU U OMOJIOTHH,
o0pa3oBaTeNbHbIX TEXHOJIOTUH, IPUMEHSET UX B 00pa30oBaTeNbHOM
MPaKTHUKE, UCXOS1 U3 0OCOOCHHOCTEN Co/IepKaHus y4eOHOTo MaTepuana,
BO3pacTa U 00pa3zoBaTeNIbHbIX MOTPEOHOCTEN 00yUaeMbIX




4. CTpyKTypa, 00bEM U coaepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 2  3a4E€THBIX CIMHMI] 72 aKaJ. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 64,1 akaj. 4acos:

— ayauTopHas — 64 akaj. 4acos;
— BHeayauTopHas — 0,1 akaj. 4acos;
— caMocCTosATelIbHas paboTa — 7,9 aka. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

<DopMa arrecraguu - 3a4€T

AynutopHast ) =
o KOHTaKTHas paboTa E z dopma TeKyIero
=
B B aKaJl. yacax 3 Bu KOHTPOJISI
Paszen/ Tema 3 (B axan ) £EB A y P Kon
3 © | caMocTosTENBHOM |  ycmeBaeMOCTH U
JUCLUATUINHBI 3 [~ . | xoMnereHyu
@) g £ paboTHI MIPOMEKYTOYHOMH
Tek. mal. | mpakT. 2 'S aTTeCTalnuu
3aH. 3aH. O &=
1.
- opopmIIeHHE
oTyeTa 1o
MIPAKTHUECKOI
aboTe; 3amura
1.1 PacueTsl Ha OCHOBE p ’ MPAaKTUYECKOM
TTOHSATHIA 10/11 4 paboter Ne 1.
CaMOCTOSITEIIBHOE .
1 3aKOHOB XUMUU YCTHBIH OIIpoC
H3yYeHHe
N (cobecenoBanue).
yueOHO#t 1
Hay4HOU
JIUTEPATYPHI.
- oopmiieHuE
oTyeTa 1o
MIPAKTHUECKOI
abore; Saura
1.2 PacueTHsIe 3a7a41 IO 14/32 p ’ MPaKTHIECKOH
Teme ' 0,5 padoter Ne 2.
" " u CaMOCTOSTEIbHOE o
PactBops! YCTHBIH OIIpOC
H3y4deHHe
o (cobecenoBanue).
4 y4eGHOM 1
Hay4YHOU
JIUTEPATYPHI.
- opopmIIeHHE
oTyeTa 1o
NIPaKTUYECKON
1.3 PacueTHsle 3a1auu 110 p aBoTe: 3amura
Teme p ’ MIPAKTUYECKON
" 16/0,5 -
3aKOHOMEpPHOCTH 1 paboter Ne 3.
u CaMOCTOSITENILHOE .
MIPOTEKaHUS HBVICHIC YCTHBIH OIIpOC
XUMHUYECKUX peakuuit” yHeH? (cobecenoBanue).
y4ueOHOM 1
Hay4YHOU
JIUTEPATYPHI.
| 4 Pacuers o - ohopmieHUe 3amura
X;/IMH%CKHM 1aou | o4 oT4eTa 1o MPAKTHYECKOMN
—— ' MPaKTUYECKOU paboTsr Ne 4.

pabore;

YCTHBIH OIIpoC




CaMOCTOATCIIbHOC
HU3y4YCHUEC

yae6HOf 1 (cobecenoBanue).
HaY4YHOU
JIUTEPaTyPHL.
- opopmIIeHHE
oTyera Mo
TIPaKTHIECKOI Samura
1.5 Pacuerst no pabore; HDAKTHYICCKOR
OIIPEIENIEHHIO 10/0,5 - pa60T1,1 Nos
(dopmyn BeliecTBa U u CaMOCTOATEIbHOE pc THB on_ o.c
cocTaBa cMecel U3y4YeHHE M P
yaeGHO 1 (cobecenoBanue).
HayJHOU
JIUTEPaTypHL.
64/7,2
HWroro no pazneny " 7,9
64/7,2 .
Hroro 3a cemectp " 59 3a4éT
64/7,2
Hroro no aucuuruinHe 79 3a4eT




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B nporuecce npenoiaBanus AMCHUILUIUHBI «MeTOIMKa peleHusl pacueTHBIX 3a7a4 Mo
XUMUI» TPUMEHSETCS TPAIUIIMOHHAS WH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHAS
o0pa3oBaTebHBIC TEXHOJIOTHH.

Jlexiuu poXoAsT Kak B MHPOPMAITMOHHOMN opMe, T/Ie UMEET MECTO
MOCJIeI0BAaTEIbHOE U3JI0KEHUE MaTepuaia B JUCIUIUIMHAPHOMN JIOTHKE, OCYLIECTBIISIEMOE
MIPEUMYIICCTBEHHO BEpOATBHBIMU CPEJCTBAMHU, TaK U B (hopMe JEKIUii-Oece bl WK JUalIoTa
C ayJIUTOpUEH, JIEKIIUM C TPUMEHEHUEM 2JIEMEHTOB «MO3TOBOM aTaKu», JEKIUM-
KOHCYJIbTallUI.

Ha npaktrueckux 3aHATUSAX BBITOJHAIOTCS TPYIIIOBBIC UM WHIUBUYJIbHBIC
3a7aHus 10 NpoMaeHHON TeMe. [Ipu npoBeAeHNH MPAKTUYECKUX 3aHITUN UCIIOIb3YETCS
METOJ KOHTEKCTHOT'O 00y4YEHUsI, KOTOPBIN MO3BOJISIET YCBOUTh MaTepuail MyTEeM BbISBICHUS
CBSI3€H MEX Ty KOHKPETHBIM 3HAHUEM U €ro puMeHeHneM. Kpome Toro, 1ienecoodpa3Ho
HCIOJIb30BATh TEXHOJIOTHIO KOJUICKTHBHOTO B3aMMOOOY4eHHS (TapHYIO paboTy) TpeX BHJIOB:
cTaTUYecKas rapa, JMHaMHYecKas apa, BapualloHHasl mapa; COBMEIIAsl €€ ¢ TEXHOJIOTUEeH
MOJIYJIBHOTO OOyYCHUSI.

CamocTosTenpHas padoTa CTYJCHTOB BKIIFOUAET B ceOsl caMblie pa3HOOOpa3HbIe
(bopMbI y4eOHOI 1eATEIHHOCTH: BBIINOJIHEHNE TPAKTUUECKUX 3aJaHUN, U3yUYeHHUE OCHOBHOTO
U JOTIOJIHUTENBHOTO MaTepuaia o ydeOHUKaM U MOCOOHsIM, YTeHHE U TPOpadOTKa HAyIHOU
JTUTEpaTyphl B OMOINOTEKE, MOATOTOBKA K 3aIUTE MPAKTHUECKUX padoT, 3a4eTaM, HTOrOBOM
aTTecTalluu.

6 YueOHO-MeTO HYeCKOe 0OOecTiedeHHe CAMOCTOATEIbLHOH padoThl 00yYarommuXxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTalluH
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOe U MH(POPMAIIMOHHOE o0ecedyeHne JUCHUIIHMHBI
a) OcHoBHas JUTEpaTypa:

1. MarseeBa, O. ®. Meroauka o6yuenus: xumuu. [lepBoHauanbHble 3HaHUS 1O
XUMHYECKUM MTPOU3BOJICTBAM : yueOHO-MeToanueckoe nocoodue / 3. . Matseesa, E. U.
Tynukun. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlanp, 2020. — 180 c. — ISBN 978-5-
8114-3859-4. — TekcT : aneKTpOHHBIH // JIaHb : AIeKTpOHHO-OMOINOTEeYHAs CCTeMa. —
URL.: https://e.lanbook.com/book/133890 (mata obpamenus: 25.09.2025). — Pexum
noctyna: st aBropus. [lonb3oBareneit

2. IMak, M. C. Teopust u Mmetonuka oOyueHust xumuu : yaeOHuk / M. C. [Tak. — 3-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 368 ¢. — ISBN 978-5-8114-2660-7. —
TexcT : anexTpoHHslii // Jlanb : 31ekTpoHHO-0MOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/169109 (mara oOpamienus: : 25.09.2025). — Pexwum goctymna: st
aBropu3. [Tonb3oBareneit

0) JlonoiHuTeIbHAS JJUTEpaTypa:

1. Cupuk, C. M. OCHOBBI METOJIUKH O0YUYEHHSI XUMHUH: JIEKTPOHHOE yueOHOe
nocobue : yuebnoe nocodue / C. M. Cupuk, JI. I'. TuBanoBa. — Kemeposo : KemI'Y, 2015.
— 167 ¢. — ISBN 978-5-8353-1822-3. — TekcT : aneKkTpoHHbIH // JIaHb : 3J€KTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/80080 (mata oOpamieHwst:

: 25.09.2025). — Pexum gocTyma: Uit aBTOPH3. ITOJIb30BaTENCH. ).

2.. bepecuena, E. B. O6mue Bompockl METOIMKH O0yUeHUsI XUMHH : YIeOHOE
nocobue / E. B. bepecueBa. — Kupos : Barl'V, 2017. — 201 c. — TexkcT : 35eKTpOoHHBbI# //
Jlaub : aneKTpoHHO-0MOaHoTeuHas cuctema. — URL: https://e.lanbook.com/book/134611



https://e.lanbook.com/book/133890
https://e.lanbook.com/book/169109
https://e.lanbook.com/book/80080
https://e.lanbook.com/book/134611

3/ Crace, H. ®. CripaBouHUK 110 00I1IeH M HEOPTaHUIECKON XUMUH : yueOHOe
nocobue st By3oB / H. @. Crack. — 4-e u31. — Mocksa : M3narensctBo FOpaiit, 2020. —
92 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-00904-0. — Tekcr : 351eKTpOHHBIH //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/451302 (marta oOpamenus: 25.09.2025).

4.TuBanoBa, JI. I'. Meroauka oOyueHus xumuu : yaeobnoe mocobue / JI. I'. TuBaHOBa,
C. M. Cupuk, T. b. KoxyxoBa. — Kemepono : KemI'Y, 2013. — 156 ¢. — ISBN 978-5-8353
-1531-4. — Tekcr : anekTpoHHbIH // JlaHb : 3nekTpoHHO-OuOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/44392 (mara obOpamenus: : 25.09.2025). — Pexxum mocrymna: s
aBTOpU3. NIOJIb30BATENIECH

5. M3BecTrs BBICHIMX YYCOHBIX 3aBEICHUI. XUMUSI U XUMUYECKask TEXHOJIOTHS:
Hay4YHO-TexHH4YecKuit xypHai — ISSN 0579-2991

B) MeToau4ecKue yKa3aHus:
1. I[Ty3zakoB C.A., [TonkoB B.A., ®ununmnosa A.A. COOpHUK 3a7a4 U YIPOKHEHHUH 110
oOmeit Xumuu.- YaeOHoe mocooue s By30B, 5-¢ u3a. — M.:FOpaiir, 2012. -255 c.

r) llporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe obecnevenue

HaumenoBanue .
10 Ne norosopa Cpoxk neicTBUS JIUIEH3UH
7Zip cB00OJIHO pactipoctpansemoe [10 06eccpovHO
MS Office 2007
Professional Ne 135 ot 17.09.2007 OeccpodHo
FAR Manager cB00OJIHO pactipoctpansemoe [10 06eccpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIC CHCTEMbI

HazBaHue Kypca CchlIKa

DnexkTpoHHas 0Oa3a mnepuoanyeckux wusmanuii East|https://dlib.eastview.com/
View

HanmonaneHas uHGOpManmoHHO-aHATUTHYECKAST
cucreMa —  Poccuiickuii  MHIEKC ~ HAy4HOIO
LUTUPOBAHUS

URL:https://elibrary.ru/project risc.asp

DnekTpoHHbIe pecypchl onbarnorekn MI'TY um. I'.1. [https://host.megaprolib.net/MP0109/Web
Hocosa

9 MaTtepuajibHO-TEXHUYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MatepuanbHO-TEXHIYECKOE 00eCIIeUeHHEe TUCITUIUTNHBI BKITFOYACT:

1. YueOHble ayIMTOPUU AJIsi TPOBEACHUS 3aHATHI JIEKIIMOHHOTO Tuna. OCHaIIeHHe:
MYJIbTUMEIUIHBIE CPECTBA XPAHECHHUS, TIEpeIaul U TIPEICTaBICHUS HH(OpMAIIUN

2. Y4eOHble ayIUTOPUH IJIs TPOBEICHUS JIA0OPATOPHBIX 3aHSATHH, TPYITIOBBIX U
WHIVUBUAYATBHBIX KOHCYIBTAIIUH, TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAIHH.
OcHartenue: 000pyI0BaHUE ISl BBIMOTHEHUS Ta00paTOPHBIX paboT, XMMHYECKas MoCy/a,
PEaKTHBBIL.

3. ITometieHus 7St CAMOCTOSITENEHOUM paboThl 0Oy4aromuxcs. OcHaleHue:
nepcoHajbHbIe KOMIBIOTEPHI ¢ maketoM MS Office, Beixomom B IHTEpHET U ¢ JJOCTYIIOM B
ANEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTEILHYIO CPey YHHBEPCUTETA.

4. TomernieHus Ui XpaHEHUS U MPOPUITAKTHUECKOTO OOCTYKIUBaHUS Y4eOHOTO
obopymoBanus. OcHaIIEHUE: CTEIUTAXKHU, CEU(BI AT XpaHEHUS] y4eOHOTO 000pyNOBaHUS

HHCTpyMEHTBI A1 peMOHTA JTA00PaTOPHOTO 000PYAOBaHUS.


https://urait.ru/bcode/451302
https://e.lanbook.com/book/44392
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web

HPUJIOKEHHUE 1
6. YueOHO-MeTOAMUYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM PadoThl 00y4aromuxcs

CamocrosiTenbHas paboTa CTyJIEHTOB MOJPA3ACIsACTCS HAa ayJUTOPHYIO, KOTOpas MPOUCXOAUT
KaK BO BpeMs IPAaKTUYECKHUX 3aHATUM, TaK U HA IUIAHOBBIX KOHCYJbTALUAX, U HAa BHEAYAUTOPHYIO,
IIPOUCXO/SIIYI0 BO BpEMsl IOATOTOBKM CTYJEHTAMHM OTYETOB IO IPAKTHUYECKUM 3aHATHSAM U
BBINOJIHEHUS IOMALIHUX 3a/laHUH.

AynuTopHas ~ caMmoOCTOsTeNIbHAs  paboTa  OOydaromMXCsl — MPENnojaraeT  IMOArOTOBKY
METOJINYECKOU KapThl [yl PEIICHUs 3a1a4.

BAPUAHTDBI IPAKTUYECKUX 3AI[AHI/II71 JJISA TEKYIHEI'O KOHTPOJIA
Tema 1. Pacuersl HA OCHOBE MOHATHI U 3aKOHOB XUMHH

1. Cnenaii aHanu3 ycioBHs 3aJa4H.

2. Kakwue cBoiicTBa, UMEIOLIUECS Y OJTHOTO BEIIECTBA, OTCYTCTBYIOT Y APYroro?

4. CocTaBb ypaBHEHHUE peaKIMH, KOTOPYIO MOXHO MTPOBECTH AJIsi OOHAPYKEHHs MpUMecH (pazfie-

JICHUS BEILIECTBA).

5. llonGepu peakTUBBI U 00OPYIOBAHUE JIJISl TPOBEACHUS PEAKIUU.

6. [Iponenaii COOTBETCTBYIOIINI OIIBIT

7. Paznenu mpoayKThl IPOBEICHHOM PEaKIUH.

8. CocTaBb OTYET O PEIICHUU 3aJJauH.

Pemenue 3a1aun MOXKET 3aKOHUUTHCS Ha MMyHKTE 2 (€CIU OJIHO U3 BEIIECTB PACTBOPHMO B

BOJIE, TO CMECh MOXHO pa3JeluTh (PU3NYECKUMH METOJIaMH), Ha MyHKTe 6 (eciu TpeOyercs
TOJILKO YCTaHOBUTH HaJMYWe MPHUMECH), TIOOTOMY Ba)KHO, YTOOBI B XOJie aHAIM3a YCIOBHS 3a7aud
y4Jaliue cs BBIACHIIIN, YTO K€ UMEHHO HaJ/I0 CENaTh.

[Ipocreiimme pacueTHbIE 3a1a4U

|. 3amaun, koTophle pemraroTcs 6e3 UCIOIb30BaHNS YPABHEHUN PEeaKIIHil:
1. PacueTsl COOTHOIIICHUM MacC JIEMEHTOB B BEIISCTBAX.

2. PacueTsl MaccoBO# 10JIM 3IEMEHTa B COSTUHEHHH 110 ero popMmyIie.
3. PacueTsl 10 COOTHOIIEHUIM “Macca — MOJIb” .

4. PacyeThl 110 COOTHOLIEHUSAM “00bEM — MOIL”.

5. PacueTsl ¢ HCIIOJIF30BAaHUEM OTHOCHTEIIFHOM IIJIOTHOCTH T'a30B.

6. BeiBenenue npocreiiiiei opMyIibl BeIECTBA.

7. BoiBeieHre NCTUHHOW (hOPMYJIbI BEIIECTBA.

8. PacueTsl ¢ ucnonb3oBaHueM uuciaa ABOTajpo.

9. 3amauu, CBSI3aHHBIE C PACTBOPAMU BEIIECTB.

10. 3agaun Ha cMecH.

Tema 2. PacueTHble 3axaun no Teme «PacTBopbn)

1. Cnenait aHanu3 ycaoBUs 3aJa4H.

2. Yro mpencTaBisoT co00# BemecTBa, BXOAIINE B cOCTaB cMecu? PacTBopuMbl it oHU B Bojie?
3. Kakue cBo#icTBa, HIMEIONTUECS Y OHOTO BEIIECTBA, OTCYTCTBYIOT y IPYroro?

4. CocTaBb YpaBHEHHE PEAKIIUH, KOTOPYIO MOXHO MIPOBECTH It OOHAPYKEHUS TTpUMECH (pase-
JICHUS BEILECTBA).

5. [Togbepu peakTUBBI © 00OPYIOBAHUE JJIS TPOBEACHUS PEAKITHH.

6. [Iponmemnait COOTBETCTBYIONTH OITBIT

7. Pazgenu npoayKThl MPOBEACHHON PEAKIUU.

8. CocTaBb OTYET O PEIICHUH 3aa4H.



Pemrenue 3amaun MOKET 3aKOHUMTHCA Ha MyHKTE 2 (€CJIM OJIHO M3 BELIECTB PAaCTBOPUMO B BOJIE, TO
CMECh MOXHO Pa3eIUuTh PU3NUYECKIMHU METO/IaMH ), Ha IMyHKTE 6 (eciau TpeOyeTCsl TOJIBKO YCTAaHOBUTH
HaJIM4Yue HpI/IMeCI/I), IIO3TOMY BaXXHO, YTOOEI B X0J¢ aHaJin3a yCJIOBUA 3ala4r ydalliuceCs BbIACHUIIN, YTO
K€ UMEHHO HaJI0 C/IeTaTh.

Tema 3. PacueTHble 321244 110 TeMe «3aKOHOMEPHOCTH NPOTEKAHUA XMMUYECKUX PeaKIuii

1. B 3amaue manbr comu - xnopun Harpus NaCl, 6pomua marpus NaBr, woaun narpus Nal,
kapOonat HaTpusi Na,COa.

2. Ilo BHemIHEMY BHJy BEIIECTBA TPYIHO PACIO3HAThH; BCE OHH XOPOIIO PACTBOPUMBI B BOJIE,
CJIEJIOBATEIILHO, HY)KHO ONPEICIISATh X 110 KAYSCTBCHHBIM PEAKIIMIM, UCIIONb3Ys APYTHe BEIIeCTBA.

3. Xuopun, OpoMu U HOAW HATPHUS BCTYIAIOT B PEAKIIUIO C HUTPATOM cepedpa, AaBas 0CaiKu
OIpeICJICHHOTO [BETA, HEPACTBOPUMEBIC B @30THOM KucioTe. KapOoHaT HATpHsI PU B3aUMOICHCTBHH C
HUTPATOM cepedpa JaeT 0Ca0K, PACTBOPUMBINA B a30THOU KHCIIOTE C BBIICJICHHEM YTIICKHCIIOTO Ta3a.

4. PeakTHBBI JJIs1 ONIPEIICIICHHS - PACTBOPBI HUTpAaTa cepedpa U a30THOW KUCIIOTHI; 000PYA0BaHHUE
- IPOOHPKH.

5. Hamo k mpoGam, B3SITHIM ITOOYEPETHO M3 KAXKIOW CKIISTHKH, IPUOABIIATH 1O 1-2 Kariu pacTBopa
HUTpaTa cepedpa; mocie BhIMAJCHUS 0CaIKa MPUOABIATh KaXKIbIH pa3 Mo 2-3 Karui pacTBOpa a30THOU
KHCJIOTBI U 110 pe3yJIbTaTaM JICHCTBHSI OTPEICIIATh KaKI0€ BEIIECTBO.

6. [TpakTH4eckoe onpeaesieHue KaXI0To BEIIeCTBa.

7. OT4YeT O peIIeHUH 3a/1a4H.

3amaun, pemaemMbie ¢ UCTIOIb30BAaHUEM YPAaBHEHUM XUMHUYECKUX PEaKIIHA.
. PacdeT macchl BEIIECTB 10 U3BECTHOM Macce APYroro BEMIECTBA.

. PacdeTsI o cooTHOIIEHUIO ‘““‘Macca — MOJIb .

. PacueTsI o cooTHONIEHUIO “00BheM — MOJIB” .

. 3a7aun ¢ UCIIOJIb30BAHUEM MMOHATHS “‘U30BITOK”.

. 3a/1a4u ¢ UCTIOJIb30BAHUEM BEILIECTB, OJHO U3 KOTOPBIX COACPKUTIIPUMECH.
. 3a/1a4n Ha BBIXOJ IPOJYKTA PEAKLUU U HAa TPOU3BOACTBEHHBIE OTEPH.
. 3a/1auM Ha HAXOXKJEHNE XUMUYECKON (hOPMYJIBI.

. 3a1aun, B KOTOPBIX BEUIECTBA JaHbl B BUAE PACTBOPOB.

. 3a/1auM Ha CMECH.

Kaskap1ii uX 3THX BHAOB 3aa4 BKIIFOYACT eIlle HECKOJIbKO THUIIOB 3a1a4.

O 0 IO DN K~ W~

Tema 4. PacyeTsl mo onpeneieHnio ¢popmy 1 BelecTBa M COCTaBa cMecei

IIpn pemeHnn pacueTHBIX 3a4ad MCIOJIB3YIOT JIMHEWHBIE II0 CTPYKType anroputmsl. [lpum
HalMCaHUM aJrOPUTMOB HEOOXOJMMO MOMHUThH TPEOOBAHMS K PELICHUIO U O(POPMIIEHUIO PacUyeTHBIX
3a1a4:

1. ChopmynupoBaTh yCIOBUE 33/1a41 KOHKPETHO.

2. CaenaTb KpaTHYIO 3alllCh YCJIOBHUS 3aJaud W3 ABYX uacteil: «Jlano», «Haitu», 0603HauMB
¢usnueckue BenuuuHs 1o npasuiam MIOITAK.

3. Caenatp aHanu3 umeroneiicst nHpopMaly Ha U30bITOK MITH HEJOCTATOK JIaHHBIX.

4. 3anucath Bce HEOOXOUMBIE AJIs pelieHus] GU3NYECKUe BEIUYUHBI B «J{aHo».

5. Pemath 3a7a4yy palMOHAIBbHBIM CIIOCOOOM B OOLIEM BHJE C OAHOKPATHOW MOCTAaHOBKOU
YUCJICHHBIX 3HAYCHUH.

6. IIpenBapsaTh Kax10€ 1eiCTBUE NOSICHSIOIIEH 3alIUChIO.

7. IIpoBoaUTH MaTeMaTHUECKHUE JEHCTBHS HE TOJIBKO C YUCIaMH, HO U €JMHUIIAMH U3MEpPEHUSI.

8. JlaBaTh yKMcIeHHOE 3HaYEHHE OTBETA HE OOJIbIIIE TOYHOCTH HAaMMEHEe TOYHOT'O YUCIIa.

9. 3anuchIBaTH MOJHBIA OTBET HAa BOMPOC 337a4 0€3 UCTI0JIb30BaHUs (DOPMYJT COCTUHECHHIA.

10. IIpoBoauTh MPOBEPKY IOJYYECHHOTO pe3yJibTaTa 4epe3 COCTABICHMS YCIOBHUH OOpaTHON
3a/1a4u.



MNPUJIO’KEHHUE 2

7. OIIeHO‘leIe cpeacrea AJid MPpoOBEACHUSA HpOMe)RyTO‘IHOﬁ aTrrecraumumn

IIpomexyTounas

arrecranus

nMeEeT T CJIBIO OIpPCACIINTD CTCIICHDb JOCTHUIKCHUA

3aIJIAHUPOBAHHBIX PE3YyJIbTATOB O6y‘IeHI/I$I 110 JUCHUIIIMHE 3a OHpCI[GJ'IGHHBIfI rnepuon O6y‘leHI/IH.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] M OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
MPOMEKYTOYHOM ATTECTALMHU:

Kon Nupukarop
UH/IMKATO JOCTH)KEHUS OneHouHble CpeCTBA
pa KOMITETCHIINH

[1K-2: CriocobeH peann30BbIBaTh 00pa30BaTeIbHbIC IPOTPAMMBI PA3JIMYHBIX YPOBHEH B COOTBETCTBHU

C COBPEMEHHBIMH METOJJUKAMH U TEXHOJOIMSIMU, B TOM YHClie UH)OPMAIMOHHBIMY, JUIs 00eCIeUeHUS

KayecTBa y4eOHO-BOCIIUTATEIHLHOTO IPoIIecca

I1IK-2.1: | IIpoekTupyer 1. BbIuuCIUTh MacCOBbIE JOJIU KaKIO0I0 U3 3JIEMEHTOB, BXOASIINX
DIIEMEHTHI B coctaB xuiopuaa Harpus NaCl.
00pa30BaTeILHOTO 2. CkoiapkOo TIpaMM #oda W cOMpTa HYXKHO B3STh JUId
npoiiecca 1o XuMHUH 1 npuroroBieHust 500 r 5%-Hoi1 o1HON HACTOMKHU?
6uosiorun B|3. CKOJBKO JUTPOB KHCIOPOAA MOXKET OBITh IMOJYYEHO IyTeM
COOTBETCTBUU c (paKIMOHHON MEPErOHKU KHUIKOTO BO3IyXa, €CIIM MCXOTHBIN
TpeOOBaHUAMU K o0beM Bo3ayxa Obul paBeH 80 J1, a, KaKk U3BECTHO, 0OBbEMHas
OpraHu3aluu JI0J1s1 KUCIopoJia B Bo3ayxe paBHa 0,217
00pa30oBaTeNbHOTO
nporiecca 1o XUMMHH |
Ouooruu,
oTpenieNsieMbIe
oroc ob1ero
o0Opa3oBaHus,
BO3PACTHBIMHU
0COOEHHOCTSIMU
00y4JarIUXCs

IIK - 2.2 | OcymectBuser otoop [ 1. Haiinute maccy a3ora , momydenHoro u3 280 J1 Bo3ayxa, eciiu
IIPEIMETHOTO M3BECTHO, YTO 00bEMHAs J10J1 a30Ta B Bo3yxe coctaniser 0,78.
cogepxkanus  Kypca|2. Ckonbko BoAbl M 98% cepHON KUCIOTHI MOTpedyeTcs s
XUMUU U OWOJIOTHH B npurorosieHus 500 r 25% pactBopa?
00pa3oBaTeIbHOM 3. Ompenenure maccy pacTBOpa ¢ MaccoBOil Joneil kapOoHaTa
YUPEKACHUU OOIIEeTO Hatpust 0,1 u wmaccy xpucramtoruapara Na;COs*10H:0,
o0Opa3oBaHus, KOTOpbIE HY)KHO B35Th JUIS MPHUTOTOBIIEHUS PAacTBOpPAa MaccOi
METOJIOB, TIPUEMOB U 540 r ¢ maccoBoit nonei Na2CO3 0,157
TEXHOJIOTUH, B TOM
qucie
MH(OPMaLIOHHBIX,
OpraHu3aIMOHHBIX
bopm y4eOHBIX
3aHATUH, CpEACTB
JMarHOCTUKU B
COOTBETCTBUU c
IUTAHUPYEMBIMU
pe3yJabTaTaMu

I1K-2.3 O6ocHoBbIBaET BbIGOP | 1. OnpeienTe, COAEPHKMT I BBIIaHHbINM BaM 00pasell HUTpaTa
MeToA0B 06yyeHns AFOMUHUS TIPUMECH XJIOPHIA KaJIHSI.
XVUMUM 1 Grosiorum,




Kon Nupukarop
UHAUKATO JOCTHKEHUS OneHouyHbIE CPECTBA
pa KOMIIETECHINH
00pa3zoBaTebHbIX 2. OnpenenuTte, B KAKOW U3 CKISTHOK HAXOJIUTCS KaXK]I0€ BEIIECTBO
TEXHOJIOTHH, - XJIopuJ1 HaTpus U noaua HaTpusi. CKOJIBKO BO3MOXKHO CIIOCO00B
IIPUMEHSET UX B onpezaeneHus’?
o0Opa3oBaTelbHOI 3. [Moxymaiite, Kak yaaauTh IPUMECh XJIOpUa HATPUS U3 HUTpATa
npakTuke, ucxosd u3 | 6apusa? Ilponenaite COOTBETCTBYIOIIHME OTIBITHI.
0COOEHHOCTEH 4. ITonyuute MOANU] CBUHIIA, MTOJIb3YACh HMEIOLTUMUCS
CoJepKaHUs peaKTUBaMH.
yueOHOro Marepuana, | 5. Haiiaure cpenu npeaioKeHHbIX BaM BEIIECTB OpOMHUT HATPHUSL.
BO3pacTa u 6. Jlokaxxute 1ByMs ciocobamu, 4YTo B COCTaB OpOMH/Ia HATPUs
00pa3zoBaTebHBIX (kaust) BXOJUT OpOM.
noTpeOHOCTeH 7. Onpenenure, B KAKOW M3 BBIIAHHBIX BaM CKIITHOK HAXOMSATCS
00y4aeMbIX pacTBOPBI THIPOKCHIA HATPUSA, XJIOPUIA HATPHUS U COJITHON

KHCJIOTHI.

8. Onpenenure ONBITHBIM MyTEM, HE COAEPIKUT JIH 00pasell
HUTpaTa HATPUs MpUMech noauaa HaTpusi. CKOIBKO BO3MOKHO
croco60B 0OHapYKEHUs puMecHu?

9. Ocy1iecTBUTE NPAKTUYECKH PEBPAILCHUS




0) Ilopsinoxk mpoBeaeHHs] MPOMEXKYTOUYHOW ATTECTAUMH, NMOKA3aTeJd U KPUTEPHU
OLlCHUBAHMUSL:

[IpomexxyTouyHasg arrectanys MO JUCHUILIMHE «MeETOauKa pelIeHUs] PacyeTHBIX 331ay IO
XMMUW» BKJIIOYAET TEOPETHUUECKHE BOIPOCHI, II03BOJISIOIIME OLIEHUTh YpPOBEHb YCBOCHMS
00yyYarloIMMHUCS 3HAaHUM, W TpPaKTUYECKUE 3aJlaHHs, BBIIBISIONIME CTENeHb C(HOPMHPOBAHHOCTU
YMEHHH U BIIAJICHUI, TPOBOAUTCS B (hOpMeE 3a4eTa.

3auer BKIIIOYAET TEOPETUYECKHUE BOIPOCHI, MO3BOJSIOIIME OLEHUTh YPOBEHb YCBOEHMS
00y4YaroOIMMUCS 3HAHUM, W TPAKTHYECKUE 3a/1aHMs, BBIIBILIIOIIME CTENEHb C(HOPMHUPOBAHHOCTH
yMeHMH U BiageHuit. [IpoBoauTcs B mucbMeHHOM (hopme.

IMoka3aTe i 1 KPUTEPUHU OIleHUBAHUS 3a4eTa:

«3aumenoy — oOy4aroIUICs AEMOHCTPUPYET MOPOrOBbIM YpPOBEHb C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUATHHA JOIMyCKAIOTCA OIIMOKH, IPOSBISAETCS
OTCYTCTBUE OT/ENbHbIX 3HAHUH, YMEHH, HABBIKOB, O0yUYarOIIUNCS HCIIBITHIBAET 3HAUNUTEIIbHBIE
3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMHU U YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIC CUTYaLlUH.

«He 3aumenoy — 00y4aroIINNCA He MOKeT II0Ka3aTh 3HAHUS Ha YpOBHE BOCIPOU3BEACHUS
U 00bsCHEHUs MHPOPMALIUHU, HE MOXKET IMI0Ka3aTh MHTEJJIEKTYa bHbIE HABBIKH PELICHUS IPOCTHIX
3a/1a4



