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PaGouast mporpamma coctapieHa Ha ocHoBe PI'OC BO mo HampapjeHHIO MOATOTOBKH
19.03.02 TTPOIYKTHI ITMTAHUSA U3 PACTUTEJIbHOI'O CbIPbS (ypoBens GakanaBpuara)
(npuka3 Muno6puayku Poccun ot 12.03.2015 r. Ne 211)

PaGoyas nporpaMma paccMOTpeHa i 000peHa Ha 3acelaHiu Kapeapbl XuMuH
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JIner akryaan3zanuu pabdo4eil nporpamMmbl

PabGouas nporpamma nepecmoTpeHna, odcyxaeHa u ogodpena i peanusauuu B 2020 - 2021
y4eOHOM roay Ha 3aceaHuu Kadeapbr XumMuu

[Tpotoxon ot 01 centsbpst 2020r. Ne 1
3aB. kadeapoit ,é éﬁ— z 46 é H.JI. Mensinuk

PaGouas nporpamma nepecMoTpeHa, o0cyxieHa 1 og00pena s peanusanuu B 2021 - 2022
yueOHOM roay Ha 3aceqaHuu Kadeapbl XuMHUU

IIpoTtokom ot 20 1. Ne
3aB. kadenpoi H.JI. Mensinuk

PaGouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 og00pena s peanusanuu B 2022 - 2023
yueOHOM rojy Ha 3acefaHuu Kadeapsl XuMHH

[Ipotokon ot 20 r. Mo
3aB. kadeapoit H.JI. Mensinuk

PaGouas nmporpamma nepecMoTpeHa, o0CyxaeHa u ogo0pena s peanusanuu B 2023 - 2024
yueOHOM rojty Ha 3aceJaHuu kadeapbl XUMUU

ITpoTokom ot 20 r. Ne
3aB. kadeapoi H.JI. Mensauk

PaGouas nporpamma rnepecMoTpeHa, o0cyxaeHa u ogo0pena ais peanusanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceanuu Kadeapsl XuUMHUU

[Ipotokon ot 20 r. Ne
3aB. kadeapoit H.JI. MensHuk




1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

Henbto ocBoeHuss UCUUIUIMHBL «OCHOBBI XMMHYECKHX IPOIECCOB B IMHUIIEBHIX
TEXHOJIOTUSX» SBJsieTcs (opMupoBaHue y oOyyaromuxcs 3HAHUM W yMEHUH B oOjactu
OpraHUYEeCKOM XMMHUH, COCTABE U CBOMCTBAX ChIPbs U TOTOBOM IPOILYKIMH, a TaK K€ METOJIaX UX
nepepadoTKH.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

Jucuumnuaa OCHOBBI XMMHUYECKHMX IPOLIECCOB B IMHUILIEBBIX TEXHOJIOTUSX BXOJUT B
0a30ByIO 4aCTh Y4€OHOTO IJIaHa 00pa30BaTEIILHOM IPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMsS  (YMEHHUs,  BIJIAJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

Heob6xoumel 3HaHus, chOpMUPOBAHHBIE B PE3YJIbTaTe U3YUEHUS AUCHUTIIMHBI « X UMUS)
B 00BbEME MIKOJIBbHOM MPOrpaMMBlI.

3HaHus (YMEHMs, BIaJIEHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IMMBI JJ1s1 U3YyYEHUS] AUCIUILIINH/TIPAKTHK:

buoxumus

Konnonano-xuMuyeckue aceKThbl MUIIEBBIX TEXHOIOT UM

OU3NKO-XUMHUYECKUE OCHOBBI U O0IIKE MPUHIUITBI TEPePadOTKHU PACTUTENBHOTO ChIPhs

XUMHS TTULTHA

3 Kommnerenuun odyuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHs

B pe3synbrare ocBOEHMS IUCHMILIMHBI (MOAYJs) «OCHOBBI XMMHYECKUX IPOLIECCOB B
MUILEBBIX TEXHOJIOTUAX» 00yUarOIUICS JOKEH 001aJaTh CIEAYOIUMU KOMIIETEHIUSAMU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
JJIEMEHT
KOMITETEHITMHI

OK-5 crnocoOHOCThIO K CaMOOpraHU3aIui U caMOOOpa30BaHHIO

3HaTh - OCHOBHBIC TIOHSITHSI TOMCKA UCTOYHUKOB MH(OpMAaIyH, GOPMBbI IIEYaTHOH
uHdopmaruu u pecypcon Internet

VYmeTs -  CaMOCTOATCJIbHO ITPOBOJUTDH 0630p I/IH(l)OpMaI_II/IOHHBIX HMCTOYHHUKOB U
COCTaBJIATH KOHCIICKT,
- TOYHO IPCACTABIATh TEXHOJIOTUYCCKHUEC 3HAHWA B YCTHOﬁ (bopMe

Brnanets - HaBBIKAMH CaMOCTOSITEIbHON HAYYHO- UCCIIEI0BATEIbCKOM pabOThI
- MOJTY4E€HHBIMU 3HAHUSMU MPU U3YUYECHUU JUCLUUIUTHHBI B Oyaylen
npodeccuoHanbHOM e TENbHOCTH

[IK-5 c1ocoOGHOCTBIO HCITOIB30BATh B HpaKTquCKOﬁ ACATCIIbHOCTHU CIICHHUAIIU3UPOBAHHBIC
3HaHHUA (I)YHI[aMCHTaJ'IBHBIX pasaciioB (I)I/ISI/IKI/I, XHUMHH, 6I/IOXI/IMI/II/I, MaTEMATUKH JJIs1 OCBOCHUA
(1)I/ISI/ILICCKI/IX, XHUMHYCCKHUX, 6I/IOXI/IMI/I‘ICCKI/IX, 6I/IOTGXHOJ'IOFI/I‘ICCKI/IX, MI/IKpO6I/IOHOFI/I‘I€CKI/IX,
TCHJ'IO(I)I/BI/I‘IGCKI/IX mpouecCoB, MPOUCXOAAIUX ITPU TPOU3BOACTBE IMTPOAYKTOB IMUTAHUA U3
PaCTUTCIILHOTO ChIPpbs

3HaThb - OCHOBHBIE CBOMCTBA OPraHUYECKUX BEILIECTB

- OCHOBHBIE ONIPEACIICHUS U MOHITHS, JIEXKAIIUE B OCHOBE MUIIEBBIX
TEXHOJIOT UM

- METO/Ibl UCCIIE0OBAHUS CBOMCTB BELIECTB U MUILEBBIX ITPOJTYKTOB

YMmeTh - peliaThb PACUCTHBIC 3ala4U IPUMCHUTCIILHO K MAaTCpHUATy IIPOTpaMMBbI;
- AHAJIM3UPOBATH MOJYYCHHBIC PE3YJIbTATHI OKCIICPUMCHTA
- HPUMCHSAITH NOJTYUCHHBIC PE3YIILTAThI HCCIeIOBaHUN Ha IIPaKTUKE




Bnazets

- HaBbIKaMH1 IIPUMCHCHUA OCHOBHBIX XUMHWYCCKNX 3aKOHOB B
npodecCuOHABHOM IS TEIIBHOCTH;

- MPAKTHYECKUMH HABBIKAMU TEOPETUYCCKOTO U IKCIICPUMEHTATIBHOTO
HCCIIC/IOBAHUS B 00J1aCTH MHIICBBIX TEXHOJIOTHIA,




4. CTpyKTypa, 00b€M U coep:KaHue T CHUIIIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacos, B TOM
qucie:
— KOHTaKTHas pabota — 21 akaj. 4acos:
— aynutopHas — 20 akaj. 9acoB;
— BHeayAuTOpHas — 1 akaJl. yacos
— caMocTosiTenbHas padora — 155,1 akan. 4acos;
- TIOJIFOTOBKA K 3a4€Ty C OLIEHKOM — 3,9 akaj. 4acos;
dopma aTTecTalnu - 3a4ET C OLEHKOMN

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

dopma TeKyILEro
Bug KOHTpOJIS
CaMOCTOSITENEHOM |  yCIIEBAEMOCTH U
paboThI POMEXKYTOUHOH
aTTecTalluu

Kon
KOMIIETEHIIUH

Pasnen/ tema
JACLIMIIIINHBI

Kypc

nab. | mpaxr.
3aH. | 3aH.

Jlek.

CamocTosiTenpHast
paboTa cryaeHTa

1.

1.1 OcHoOBHbIE TOHSTHS O
PpEaKkUMOHHOMN CamocrosiTennsHOe
CIOCOOHOCTH u3ydyeHue yueOHoi
OpPTraHUYIECKHX Y HAy4IHOH
COCIMHEHHH. 1 2 19,1 JUTEPATYPBHI.
Knaccudukanus peareHToB Pabora ¢

u peakuuid. dusuueckrue u 3JIEKTPOHHBIMU
(hU3HUKO-XUMHUUECKHE O6ubimorexamu.
METOIBl HCCIAENOBaHHI B

KonrponbHas

pabora OK-5, [IK-5

TloaroroBka u
BBITIOJTHEHUE
nabopaTopHOH
paboThI:
«Crnioco0b1
MOJTYdEeHUS U
CBOICTBa
1.2 Anudaruueckue 1 2 20 anudaTuueckux KonrtponbsHas OK-5, [IK-5
YIIIEBOAOPO/ABI YTJIEBOAOPOAOBY; pabota
CamocTosTensHOe
U3y4YCHHE YYEOHOM
Y HAyIHOH
JIUTEPaTypEHIL.
Pabora ¢
3NEKTPOHHBIMU
OubIMoTEKaAMH.

Iloxaroroska u
BBITIOTHEHUE
nabopaTopHOM
paboThI:
«CsoiicTBa
apOMaTHYECKHX

1.3 Apomatnieckue YIJIEBOIOPOJIOBY; KonrtponbHas
1 2 20 OK-5, [IK-5
YTJIEBOAOPOIBI CamocrosiTenpHOE pabota
U3yUYCHUE YUCOHO
Y HAyIHOH
JIUTEPATypPEHI.
Pabora ¢
JEKTPOHHBIMU
OubIMoTEKaMHU.




1.4  Cnuprtsl,
IPOCTHIE APUPHI

(eHoIH,

/i

20

CamocrosTensHoe
U3ydeHHe yaeOHOH
Y HaY4HOH
JINTEPATYPBI.
Pabora c
3JIEKTPOHHBIMU
OnbnMMoTEeKaMu.

KonTponbHas
pabora.

OK-5, [IK-5

1.5 Anpaeruapl, KETOHBI

/11

20

CamocrosTensHoe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPBL.
PaGota ¢
AIIEKTPOHHBIMHA
6ubnrorexamu.

KonTponbHas
pabora.

OK-5, [IK-5

1.6 KapOoHOBbIE KHCIIOTHI

221

20

[loaroroska u
BBITIOJTHEHUE
nabopaTopHOH
paboTsI:
«CaoiicTBa
KapOOHOBBIX
KHCIIOTY;
CamocTosTenbHOe
U3y4eHHE Y4eOHOM
U Hay4HOH
JIUTEPATYpPhI.
Pa6ora ¢
3MEeKTPOHHBIMU
O6ubnrorexamu.

KonrponbHas
pabora

OK-5, [IK-5

1.7 AMuHBI

/11

20

CaMoCTOsATEIRHOE
U3y4YCHUE YYeOHOM
Y HAyIHOH
JIUTEPATYPBHI.
Pa6ora ¢
3JIEKTPOHHBIMH
OHOIMOTEKAMH.

Koutponbhas
pabora

OK-5, TIK-5

1.8
COCMHEHHS

I'ereporukinueckre

/11

16

CaMoCTOsATEIRHOE
U3y4YCHUE YYCOHOM
Y HAyIHOH
JIUTEPATYPBHI.
Pa6ora ¢
3JIEKTPOHHBIMH
OMOIMOTEKAMH.

Kontponbhas
pabora

OK-5, TIK-5

HUroro no pazneny

6/21

6/21

821

155,1

HUroro 3a cemectp

6/21

6/21

821

155,1

3a0

Hrtoro o aucuuminze

6/21

6/21

821

155,1

3a4eT C OLICHKOM

OK-5,TIK-5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Oo6pazoBarenbHble 1 THPOPMALMOHHBIE TEXHOJIOTUU

B nponecce npenoaaBanus AucuuIuIMHbl « OCHOBBI XMMHUYECKUX MTPOLIECCOB B MUILEBBIX
TEXHOJIOTUSX» IPUMEHSIOTCS TPaIUIUOHHAS U MO1YJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH.

Jlexuuu npoxXoAdT Kak B TpaJAWLMOHHOW (opme, Tak U B (opMax BBOJHON JIEKIUU U
npoOseMHbIX JIeKIuid. Ha BBOAHBIX IJIEKIUSX TMPOHUCXOIAWT 3HAKOMCTBO OOyYalOMIMXCS C
Ha3HAYEHUEM M 3aJladyaMM Kypca, €ro poJibl0 U MECTOM B CUCTEME Y4€OHBIX JMCLUUIUIMH U B
CUCTEME IOJAroTOBKU OakanaBpa. TeopeTnueckuil Marepuasl Ha IPOOJIIEMHBIX JIEKLIUAX SBIISETCS
pe3yabTaTOM YCBOCHHS IOJYYEHHOW HH(POPMAIMK TOCPEACTBOM ITOCTAaHOBKH IMPOOIEMHOTO
BOIIPOCA U IOUCKA ITyTEH €ro pelIeHHUs.

JIeKMOHHBIN MaTepuai 3aKperuIIeTcs B X0/Ie J1a00PaTOPHBIX U MPAKTHUECKUX paboT, Ha
KOTOPBIX BBIMOJHSIOTCS TPYINIOBbIE U MHAMBUAYaAIbHbIE 3aJaHusl 10 HpoiaeHHou Teme. [Ipu
MIPOBEJICHUHU J1a0OpaTOPHBIX PAOOT MCIOJIB3YETCS METOJ KOHTEKCTHOTO OOydYeHHs, KOTOPBIH
MIO3BOJISIET YCBOUTH MaTepuai MyTeM BBISBICHUS CBsSI3€l MEX]y KOHKPETHbIM 3HAaHHEM M €ro
MIPUMEHEHHUEM.

CamocrosarenbHas paboTa oOyyaromuxcs AODKHA ObITh HAlpaBlieHA Ha 3aKperuieHus
TEOPETHUECKOr0 MaTepualla, U3JI0)KEHHOTO IPENojaBareieM, Ha MpopaboTKy TeM, OTBEIECHHBIX
Ha CaMOCTOSITENIbHOE M3y4YeHHE, Ha IMOJrOTOBKY K Ja0OpaTOpPHBIM 3aHSTHUSIM, BBITIOJHEHHE
JOMAIIHUX 33JaHUA M MOATOTOBKY K PYOEKHOMY M 3aKJIIOUUTEIbHOMY KOHTpoJio. [Tomumo
3TOro, OOy4aroIuecs: MPeJCTABISAIOT Pe3yJIbTaThl CBOECH CaMOCTOATENBHOW pabOTHl B BHUE
MIPE3EHTALNM.

[Ipn nmpoBeneHHMH pYOEKHOTO U 3aKIIOYUTENIBHOTO KOHTPOJISE OCHOBHBIMM 3ajayami,
CTOSAILIMMHU TI€pe]l MpernojaBaTeieM, SIBJIAIOTCSA: BBIABICHHUE CTENEHHM MPaBUIBHOCTH, 00beMa,
rJ1yOMHBI 3HAHUH, YMEHUH, HAaBBIKOB, [TOJIy4YEHHBIX NIPU U3Y4E€HUH Kypca Hapsay C BbISIBICHUEM
CTEINEHHU CaMOCTOATEIbHOCTH B IPUMEHEHUH NOJYYEHHBIX 3HAaHUH, YMEHUI U HABBIKOB.

6 YueOHO-MeToquYecKOe o0ecneueHue caMOCTOATEIbHOIH PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe AU CIUTIIHHBI (MOYJIs1)

a) OcHoBHasi IUTEpaTYypa:

1 Yymposga, JI. B. OcHoBbI opranudeckoi xumuu : yueOHoe mocobdue / JI. B. Uynpoga, O.
B. Epmoga, JI. I'. Konsina ; MI'TY. - Marautoropck : MI'TY, 2016. - 130 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1238.pdf&show=dcatalogues/1/1122
498/1238.pdf&view=true = (mara oOpamenus: 14.05.2020). - MakpooOsekr. - Tekcr
AJIEKTPOHHBIN. - IMeeTcs nevaTHbIl aHasor.

2. Yymposa, JI. B. I'eneTnyeckas cBA3b MeXAy KilaccaMd OpPraHUYECKUX COCTUHEHUH !
ydaebHoe mocobue / JI. B. Uynposa, X. f. 'upesas ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 105
c.: TaoII., CXEMEL. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3133.pdf&show=dcatalogues/1/1136
189/3133.pdf&view=true = (mata oGpamenus: 14.05.2020). - MakpooObekT. - TekcT
AJIEKTPOHHBIN. - IMeeTcs neyaTHbIl aHasor.



https://magtu.informsystema.ru/uploader/fileUpload?name=1238.pdf&show=dcatalogues/1/1122498/1238.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1238.pdf&show=dcatalogues/1/1122498/1238.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3133.pdf&show=dcatalogues/1/1136189/3133.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3133.pdf&show=dcatalogues/1/1136189/3133.pdf&view=true

0) lonostHuTEILHAS IUTEPaTypa:

1. Illepbuna, A.Q. Opranudeckas xumusi. OcHOBHOM Kypc: yueOHuk / A.D. IllepOuna,
JL.T. MaryceBuy; [Tog pen. A.D. llepOunsl. - DnekTpoH. naH. -M.: HUL] MH®PA-M; Ms.: Hos.
snanme, 2013. - 808 c: — (Beicuee oOpasoBanme: bakamaBpuar). - URL:
https://znanium.com/read?id=165877 . (nara ooparmienus: 25.09.2020).- TekcT: 3IeKTPOHHBIN.

2. T'mpesas, X. . [IpakTuyeckoe pyKOBOACTBO MO OPraHMYECKOW XUMHUH . ydeOHOE
nocobue / X. 5. I'upesas, H. JI. Kanyruna, 1. A. Bapnamosa ; MI'TY. - Marautoropck : MI'TY,
2016. - 1 onekrpon. omnt. guck (CD-ROM). - 3arn. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/1/113037
7/12.pdf&view=true (mara oopamienus: 14.05.2020). - MakpooObeKT. - TeKCT : 31eK-TPpOHHBII.
- CBenenus noctymHbl Takke Ha CD-ROM.

3. TlpakTukym 1o opraHuyeckoil xumuu : ydeOHoe mocodue / JI. B. Uynpora, O. B.
Ep-moga, O. B. Konsima u ap. ; MI'TVY. - Maraurtoropck : MI'TY, 2016. - 1 s5ekTpoH. onT. JUCK
(CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2364.pdf&show=dcatalogues/1/1130
016/2364.pdf&view=true  (mata oOpamenus: 14.05.2020). - Makpooosekt. - Tekcr
ANIEKTPOHHBIN. - CBeIeHns ToCcTymHBI Takke Ha CD-ROM.

4 TTunieBast IPOMBIIIEHHOCTh: HAYIHO-TTPOU3BOICTBEHHBIH KypHa.- ISSN 0235-2486.-
TekcT: HemoCcpeICTBEHHBIN.

5. M3BecTust BeICIIMX Y4eOHBIX 3aBefieHUi. [IuimieBas TEXHOJIOTHS: HAYIHBIM KypHaI.-
ISSN 0579-30009. - TekcT: HETOCPEACTBEHHBIN.

6 U3BecTuss BBICIIMX YYEOHBIX 3aBEJACHHM. XWUMHsI. XHUMHUYECKas TEXHOJOTHS:
Hay4dHO-TexXHUYeCKuH xypHaIL.- ISSN 0579-2991.- TekcT: HenmocpeACTBEHHBIM.

7. Bectauk HOxHO-Ypanbckoro rocymapcTBeHHoro yHuBepcutera. Cepus: Xumus. -
ISSN:  2076-0493.- URL: https://e.lanbook.com/journal/2381?category=3863 (mata
obpamienus: 25.09.2020). - TekcT: 3ACKTPOHHBIHA.

8 Foods and Raw Materials. - ISSN: 2308-4057 .- URL:
https://e.lanbook.com/journal/2942#journal_name (mara oGpamienus: 25.09.2020). — Tekcr:
3JIEKTPOHHBIN.

B) MeToauyeckue yKazaHus:

1. Konspa JI.I'. Xumudeckrne OCHOBBI MUIIEBBIX TEXHOJIOTUN: MeToAuYecKre yKa3aHus K
J1a00paTOPHBIM padboTaM I 00yJaromKXCs 1Mo HampapyieHusM noarotoBku 19.03.02 u 19.03.03.
/ JLT'. Konsiga; Marautoropckuii roc. Texunueckuid yoH-T um. I'. . HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocosa, 2019. — 16 c. — TeKcT : HEMOCPeICTBEHHBIH.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieyenne

Haumenosanue I10 Ne norosopa Cpoxk neiicTBUS TULIEH3UU



https://znanium.com/read?id=165877
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/1/1130377/12.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/1/1130377/12.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2364.pdf&show=dcatalogues/1/1130016/2364.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2364.pdf&show=dcatalogues/1/1130016/2364.pdf&view=true
https://e.lanbook.com/journal/2381?category=3863
https://e.lanbook.com/journal/2942#journal_name
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IMPUJIOKEHMUE 1

6. YueOHO-MeTOANYeCKOE O0ecTieYeHre CAaMOCTOSITeIbHON PadoThl 00y4arOIINXCs

Mo mucuumarae «OCHOBBI XMMHYECKMX IPOLECCOB B MHUINEBBIX TEXHOJOTHIX»
IpeyCMOTPEHA ayIUTOPHAS U BHEAYJUTOPHASI CAMOCTOSITENIbHAsI paboTa 00yJarOIIHXCS.

AynuTopHas caMOCTOsITeJIbHasE paboTa OOy4arolIMXCS IPEIIojaracT BBIIOJHEHUE
nmabopaTopHBIX paboT, YCTHBIN OIpoC.

BHueaynuTopHass caMmocrosTenbHas paboTa OOydYaroIIUXCS OCYIIECTBISCTCS B BHIC
M3YYCHUS JIUTEPATYPBI [0 COOTBETCTBYIOLIEMY pa3Jielly ¢ MPOpadOTKOW MaTepuaa.

BOl'[pOCLI AJISl TEKYHIEro KOHTPOJIA MO JTUCHUIIJIMHE:

KOHmpOﬂbele 60NRPOCHL O meme «OcHoenble nOHAMUA opzauuuecxoﬁ xumuu)

1 Teopust xuMuyeckoro cTpoeHus opraunyeckux coeaunenuit A.M. Byrieposa

2 BanentHoe cocTosiHue aToma yrieposa.

3 'uOpuamu3anys 1 MPOCTPAHCTBEHHAS CTPYKTYPa MOJIEKYIL.

4. Xwumudeckas CBsI3b B OPraHHYECKUX MOJICKYIax.

5. H3omepus opraHMYECKUX COCTMHECHUN.

6. OCHOBHBIC TPUHIUIBI KJIACCU(UKANNKA OPraHUYCCKUX COeTUHEHUH. DYHKIIMOHAILHBIC
TPYIIIIBL.

7. B3auMHOe BIMsSHHE aTOMOB B MOJIEKYJIaX OPTaHUYECKHUX BEIIECTB. DJIEKTPOHHBIE 3(PPEKTHI.
8. Kraccudukamus XMMUYECKUX PEAKIIUN B OPTaHUUECKON XHUMUH.

9. MexaHu3Mbl XUMHUYECKUX PEAKIIMH B OPraHNIECKOM XUMUH.

10. MexaHu3M peakiu CBOOO HO-PAANKATIBFHOTO 3aMEIICHHUS.

11. MexaHu3M AMEKTPOPHIHBHOTO MPUCOSANHEHUS (Ha IPUMEpE).

12. MexaHu3M HYKJI€O(PHIBHOTO PUCOCTUHEHUS (Ha IPUMEDE).

13. MexaHu3M EeKTPOPHIIBHOTO 3aMelIeHus (Ha mpuMepe).

14. MexaHu3M HYKJI€O(PHIBHOTO 3aMelieHus (Ha IPUMEpPE).

15. OuncTKa OPraHUYECKHUX BEIIECTB.
16. KonndecTBeHHBIN 1 Ka4€CTBEHHBIN 3JIEMEHTHBIM aHAJIN3 B OPraHUYECKON XUMUU.
17. duszndeckue METOAbl HM3YUYCHHUS OPraHUYeCKHX COCIWHEHHWM, WX CYIIHOCTh U

BO3MOXHOCTH MPUMEHEHUS: pedpakToOMeTpusi, KOJOPUMETPUS, H3MEPEHHE AIIEKTPHUUYECKUX
JIUMOJIBHBIX MOMEHTOB, peHTreHorpadguss u 3JleKTpoHorpadus, mnoysporpadus, aHoaHAs
BOJIbTAMIIEPOMETPHS], CHEKTpocKomuueckue metonsl uccinenoBanus (MK- u Y®- cnekrps
MOTJIONEHUS], DJCKTPOHHBIM TMapaMarHWTHBIA PE30HAHC, SJACPHBIM MAarHUTHBIA PE30HAHC,
CHEKTPOIOJIIPUMETPHSI, MACC-CIIEKTPOCKOIINS).

18. Baxkueiime ncrounuku nHGopMaluu 00 OPraHUYeCKUX COCTUHEHUSX U OPraHMYECKUX
peaKIusx.
19. OcHOBHBIE METOIOBI W TpPUEMBbl PadOThl MPU CHUHTE3E€ OPraHUYECKUX COCTUHEHHIA:

HarpC€BaHue; ICPETrOHKa IIpU aTMOC(l)epHOM HAAaBJICHUH, C BOISIHBIM II1apOM, q)paKI_II/IOHHaH
NEpCroHKa; 3KCTpPAKIUA; BBI60p paCcTBOPUTCIIA U MOPAIOK pa6OTH npu IMEpeKpUCTAIIIN3aAUN
OpraHn4€CKUX BCHICCTB, CY6J'II/IM8.I_II/I${; JIeNCTBHE BBICYHIMBAOIIUX BCIICCTB.

20. OnpeneneHHe KOHCTAHT YUCTOI'0 OPraHu4YCCKOIro BCUICCTBA (TeMnepaTyp KUIICHUA M
IUTaBJICHUS, INIOTHOCTH U JPYTIUX KOHCTaHT)
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Konmponwnsie éonpocovt no meme «Anugpamuueckue y2neso0opooviy

I'omonoruueckuii psx IpeneabHbIX YIiIeBOI0poAoB. M3omepus.
[IpupoHbIE ICTOYHUKH AJIKAHOB.

[IpoMBILIIIEHHBIE U CHHTETHYECKUE METO/IbI TIOJYyYEHHUS.

Mertomp! neHTH(PHUKALINN aTKaHOB.

I'omonuTHYecKne peakiiuy aJIKaHOB.

MuKpOOHOIOTHYECKOE OKUCIICHUE aJIKaHOB Kak METOJ] OMOCHHTE3a Oerka.
l'oMonoruueckuii psi ATUICHOBBIX YIJIEBOJAOPOIOB.

[Ipupona nBoitHoM cBs3u. CTpYKTypHas U reoMeTpuyeckas ( Luc-, TpaHc-) U30MEpusl.

CriocoOBI MOJTydeHUsT ATKCHOB.
®uU3NYECKUE CBOMCTBA.

. XMMHUYECKHE CBOUCTBA.

OnektpodunbHbl  MexaHu3M peakiui. [lonstue o [J-KoMIuiekcax.
YCTOMYMBOCTh M PEAKIMOHHAST CIMOCOOHOCTh KapOOHHEBBIX HOHOB.
MapkoBHMKOBA.

OkwcIieHne STUIICHOBBIX YIIIEBOJOPOI0B, 030HUPOBAHUE.
Bricoxomonekymsipabie coequHenus. [lonumepuzanus oneduHoB.
Baxuelime nojJuaiKkeHbl U UX TPUMEHEHHE.

Peakuuu ankeHoOB, 3aTparuBarolIie aIUIbHBIE CBSI3H.
['omonoruueckumii ps1 aeTUIEHOBBIX YIIIEBOAOPOI0B. M3oMepusi.
DIIEKTPOHHOE CTPOEHUE.

[Tosnydenune ankuHOB

®u3nuecKue CBOMCTBA.

XHUMHUYECKUE CBOMCTBA

KucnortHeie cBOMCTBA TEPMUHAIBHBIX AITKUHOB.

[Tonmumepu3zanus anKUHOB.

[IpuMeHeHue aneTuieHa u €ro roMoJIoroB.

Knaccudukanus 1ueHOBBIX YTI€BOI0POIOB.

CriocoObl MosTy4eHus: JUEHOB.

DnexTpoHHoe cTpoeHne. OCOOEHHOCTH CBOMCTB COMPSKEHHBIX TUEHOB.
DnexTpoduabHOE MPUCOEAUHEHNUE.

JIMeHOBBIN CUHTE3.

[Tonmumepu3zanus aueHoB. HatypanbHbI U CHHTETUYECKUI KaydyKH.

Konmponwsuwvie 6onpocwvt no meme «Apomamuueckue y2neeooopoont»

T'oMmonoruueckuit pAd apOMaTUICCKUX COG,I[I/IHGHPlﬁ.

CTpOGHI/Ie ApOMaTHYCCKHUX COGHHHCHHﬁ.

CriocoOBbl MOJIYYCHUA apOMATHYCCKUX Cer[HHeHHﬁ.

dusznyeckue CBOMCTBA APOMATHYCCKHUX COCJIMHCHUH.

XHUMHYECKHE CBOMCTBA ApOMATHYCCKUX COCIUHEHMH.

HpI/IMeHeHI/IC ApOMATHYCCKUX COCIMHEHUH.

MexaHu3MBbI peaKquI BHeKTpO(i)I/IJ'IBHOFO 3aMCHICHUA B apOMATHYCCKOM pALY.
HpaBI/ma OpUCHTAlUN 3aMECTHTENCH B OCH30JIbHOM KOJIBIIC.

Konmponwsnsie éonpocot no meme «Cnupmot, ¢penonnl, npocmauie 3¢pupul»

I'omonoruueckui pAA OAHOATOMHBIX CITUPTOB.
CTpOeHI/Ie OTHOATOMHBIX CITMPTOB.

CnocoObl MOJIYy4YCHHUA OAHOATOMHBIX CIIMPTOB.
du3nyecKue CBOMCTBAa OJHOATOMHBIX CIIMPTOB.

AR

Crpoenue,
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5. XMMHUYECKHE CBOMCTBA OJIHOATOMHBIX CITUPTOB.

6. IlpuMeHeHune 0THOATOMHBIX CIIUPTOB.

7. CTpoeHue MHOrOaTOMHBIEX CIIUPTOB.

8. Cnoco0bl NOTy4eHUs] MHOTOATOMHBIEX CITUPTOB.
9. ®wusznyeckue CBOWCTBA MHOTOATOMHBIEX CIIUPTOB.
10. XuMu4eckue CBOMCTBa MHOTOATOMHBIEX CITUPTOB.
11. [IpumeHeHrEe MHOTOATOMHBIEX CIIMPTOB.

12. Ctpoenue (heHOTOB.

13. Crioco©ObI morydeHust (HeHoI0B.

14. duznyeckue cBOMCTBa (PEHOJIOB.

15. Xumuyeckue cBorcTBa (PEHOJIOB.

16. IlpumeHeHnne GHEeHOIOB.

KOHmpOﬂbele 60NRPOCBL O meme ((Aﬂb@ezu@bl, KenmoHbl)

Anbaeruipl: Kiaccu@ukaus, n30Mepusl.
Keronsl: knaccudukans, nusomMmepust.
Homenknarypa kapOOHUIBHBIX COSMHEHUH.
Merto1bl TOTyYEHHUS.

®u3nyeCcKre CBOMCTBA.

XHUMHUYECKUE CBOMCTBA.

[Ipumenenue.

KOHmpOJleble 60RPOCBHL RO meme «I(apﬁonoebte Kucjsiomasl»

[Ipenenbable KAPOOHOBBIE KUCIOTHI: KIacCU(pUKAIIUS, H30MEPHsi, HOMEHKJIaTypa

MeTop! MOTy4eHHS TIPEeACTbHBIX KApOOHOBBIX KHCIIOT.

®dusnvecKue CBOMCTBA MPEACIbHBIX KAPOOHOBBIX KHCIIOT.

XUMHUYECKUE CBOMCTBA MPEACIbHBIX KAPOOHOBBIX KHCIIOT.

[IpuMeHeHne npeaenbHBIX KaPOOHOBBIX KUCIIOT.

DYHKIIMOHATIBHBIC TMPOU3BOIHBIC KapOOHOBBIX KHUCIIOT: CJIOXKHBIC 3(DHUpBI, aMHIBI U

HUTPUIIBI (CTPOCHHUE, HOMEHKJIATypa, MOJIydeHHUEe, CBOMCTBA).

OYHKIIMOHATIBHBIC TPOU3BOIHBIC KAPOOHOBBIX KMCIIOT: AaHTUPHIBI K TAIOTCHAHT UIPH B

KapOOHOBBIX KUCIOT (CTpOCHHE, HOMEHKIIATypa, MOJIydeHUE, CBOMCTBA).

JnkapOOHOBBIE KUCIIOTHI: MOJIy4YEHUE, CBOMCTBA U IPUMEHEHHUE.

ApomMarudeckue KapOOHOBBIE KUCIIOTHI: TOJTy4YeHHEe, (U3NYECKUE CBOMCTBA, CTPOCHHE U

XHMHYECKHE CBOMCTBA.

HenpenenbHbie MOHO- 1 TMKapOOHOBBIE KUCIIOTHL: © ITOTy4€HHUEe, CBOMCTBA U TPUMEHEHUE.

AMUHOKHUCIIOTBI: COCTaB, KiacCHU(HUKaIUs, HOMEHKJIATypa, CTPOCHHUE, MOJIy4yeHHeE,

CBOMCTBA.

I'mApOKCUKUCIOTHI: HOMEHKIIATypa, H30Mepusl, OJyY€HHUE U CBOWCTBA.

l"anorenkapOOHOBBIE KHCIOTHI: HOMEHKIIATYpa, METOAbI MIOJTY4YEeHHUs, CBONCTBA.
AJBIETHUIIO- Y KETOKHUCTIOTBI

KOHmpOJleble 80npOCovl nO meme «Amunoi»

AMuHBI anudaTrHuecKue.
Homenknarypa aMuHoB
[Tonyuenne aMuHOB
XHUMHYECKHE CBOMCTBA aMHHOB.
ApomaTHYeCKHue aMUHBI: TTOJIy4€HHE, CTPOECHUE U CBOMCTBA.



6. Hurpocoeaunenus.
7. JwuazocoeauHeHwus..
8. AszocoeauHeHUS

KOHmpOJleble 60NPOCBL O meme «Femepouumuttecxue COeOUHEeHUA)

1. Knaccudpukanms TETEpOIUKIOB TI0 YHCIYy 3BEHBEB B [HUKIE, MO YHCIY U
UHJUBUAYAIbHOCTH I€TEPOATOMOB.

Homenxkmnarypa.
ApPOMaTHYHOCTH FE€TEPOLIUKIIOB.
[TonsiTre 06 ankanougax.
[Mupumuanz. OKcH- 1 aMUHOTIMPUMHUIUHBI, BXOJSIINE B CTPYKTYPY HYKJIEHHOBBIX KHCIIOT.
VYpauun, THUMHH, HTUTO3HH.
[Iypunsl. Ctpoenue. Xumudeckue ocodeHHocTH. PacipocTpanenue B mpupoje. MoueBas
KHCII0Ta, KOEnH, TEOOPOMUH, aJIcHUH, TYaHHH.

abrwmn

o

BapI/IaHTbl TEMATUHICCKUX HHANBUAYAJTbHBIX 3aHaHHﬁ JJIAA CaMOCTOSITeIbHOI paﬁoTbl
CTYAECHTOB IO TEMaM

Huoueuoyanwvnoe 3adanue Ne 1

no meme «OCHO8HbBIE NOHAMUA OP2AHUYECKOU XUMUL)
1. Tlo Ha3BaHHUIO BEMIECTBA COCTABBTE €T0 CTPYKTYPHYIO GOPMYITY:
a) OyTUATPeTOyTHIM30TICHTUIIMETAH;

0) rekceH-4-uH-2-0Bast KUCIIOTA.

2. HazoBure coenuneHmne, CTpyKTypHbIE (POPMYIIBI KOTOPBIX MPUBEACHBI HUXKE:

CHzs
|
a) CH,=CH-CH:-C=C-CHjg; .
|
CHsz — CH - CHs
0
0) CH2—CH:-C

H



3. [IpuBeauTe npUMephl XJIOPIPOU3BOIHBIX 3TaHA, KOTOPBIE:
a) UMEIOT U30MEPBHI;

0) HEe UMEIOT U30MEPOB.

4. Yxaxwure, 3a CY€T B3aMMOJEHCTBHS KaKMX OpOHMTajeil 0Opa3oBalvCh G- U T-CBSI3U B
MOJIEKYJIE IporeHa?

5. K xakum KiraccaM OTHOCSITCS CICAYIOINUEC OPraHNnvYCCKUC COCANHCHU:

S @)
a) CHs -CH-C r) CHz — CH2 — NO>
| OH

CHs

6) CHs—O— CH,—CHs; 1) HO —CH, —-CH,—CH2 —CH; —OH?

~»0
B) CHz— CH -
| OH
CHs
6. Kakue BUABI HpOCTpaHCTBeHHOﬁ HN30MCPHU XAPAKTCPHBI IS CICAYIOMIUX COCI[I/IH@HI/IfIZ

a) CHs — CH2 — CH2 — CHg; 6) CHs—-CH-COOH;
B) HOOC — CH = CH — COOH? OH

7. OxapaKTepI/ByﬁTe CITI0COOBI nepeaayu B3aWUMHOIO BJIMAHUA aTOMOB B OPraHUYCCKUX
MOJICKYJIax:

CHs — CH2 — NH; QNOz @— NH-»



VYKaxute BUJ U 3HAK 3JICKTPOHHBIX 3(h(HEeKTOB 3aMecTUTENCH B TAHHBIX COSANHEHHSIX.

8. Pactipenenienre JIeKTPOHHOH TUIOTHOCTH B MOJICKYJIe ()eHOJIa OTPaxeHO (HhOopMYIIOi:

g -

1 OH

7

Kaxumu snextpoHHbIME 3 pekTamMmu 06agaeT ruipOKCUIIbHAS Tpymna?

9. Paccumnraiite anemenTHbIN cocTaB (B %) coeaunenus C2HsNOo.

10. PaccuunTaiiTe NpOLIEHTHBIN COCTaB COSUHEHUS IO JAaHHBIM 3JIEMEHTHOTO aHaIu3a:

Hasecka — 4,37 mr; m(CO2) = 15,02 mr; m(H20) = 2,49 wr.

Huouesuoyvanwvnoe 3adanue No2

no meme «Anugpamuueckue y21e6000poovt»

1. Kakyro maccy OpoMHO#1 BOJIbI ¢ MaccoBO# aosel opoma 1,6% MoxeT 06eclBETUTH
nponuieH oobeMoM 1,12 11 (HopMalibHbIE YCTIOBUS).

2. I/I3o6pa3HTe MPOCTPAHCTBEHHOC CTPOCHUC MOJICKYJIbI TCTPAXJIOPMECTAHA.

3. Hanumure cTpykTypHBIE (POPMYIIBI CIEAYIOIUX COSTUHEHUI:

a) 2-meTun-0yrana 0) neHTeHa-2

B) 4-MeTUI-TIEHTHHA- | r) 3-3TUi-nieHTeH-4 —uH -1



4. Kak MOKHO MOJY4YHUTh OyTaH U3 CICAYIOINX COCAUHEHUI:
a) 1-6pombOyrana
0) XJIOPUCTOTO ATHUJIA

B) OyreHa-2.

5. Hanmmmre ypaBHEHUE peakiiy MOJMMepHU3auu 2,3-TuMeTHI0yTeHa- 2

6. Hannmmre ypaBHEHUS CIEIYIONIUX PEaKIUii:
a) OyrwuH -1 + HBr—
0) anerunenun Hatpus + CoHsJ— —

B) mponed + H —

r))nenrad + HNOz —

7. Hanumwure ypaBHEHUS peaklMii, MPU MOMOIIH KOTOPHIX MOHO OCYIIECTBUTH
CIIeyIOIINEe TPEBPALICHUS:

a) 3TaH— XJIOPATaH— 3TeH— 1,2-IUXI0pITaH— ITHUH.
0) 3-metun — Oyren -1 7 1,2 quxiop -3- MmeTriIOyTaH — 3- MeTUIOYTUH- | —
3- MeTHIIOYTUIICHUT HATPpHUsT — 4- METHJI-TICHTHH- 2.

8. Ilpu oxucnenun yriaesomopona CgHis 0Opa3yroTcs aneToH u mjaBeneBasi KUCIOTa.
KakoBa cTpykTypa sTOro yriesoaopoaa?

9. Ilpu nponyckanuu 11,2 1 cmecu metana, CO2,CO uyepe3 pactBop NaOH, B3sThIii B

U30bITKE,00b€M HCXOJHOW CMecH yMeHbinmics Ha 4,48 i (Hy ). s MOJHOrO CcropaHus
OCTaBIIelCsl cMecH ToTpedoBaock 6,72 i kuciopona (H y ). Onpenenure cocTaB  HCXOJHOMN
cmecH (B % 1o o0beMy ).

Hnouesuoyanovnoe 3adanue Ne3

no meme «Apomamuueckue y21e6000poovl»
1. Kakue yrneBogopo sl Ha3BIBAIOTCS apOMATHUYECKUMH U TToueMy?

2. Hanumute cTpyKTypHBIE (GOPMYIIBI CIEAYIOMIMX COSTNHEHHINA:



a)l —atun -2 —mpont — 3 —OyTUIOEH307;
0) 1,4 —quaTHIOCH301.

3. Harmummre ctpykTypHyo popmyny yraeBogopoaa CoHio, mmeromiero Tpu
MOHOHHTPOIIPOU3BOIHBIX. Ha30BUTE yriieBo10poI.

4. Hanumure peakuuu TOJIyoJia:
a) TUIIMYHbIE U JUIs OEH30J13;
0) Takue, B KOTOpble OEH30J1 HE BCTYIAET.

5. Hanumure peakiyu, ¢ TOMOIIbIO KOTOPBIX T'eNTaH MOXET ObITh IPEBPALIIEH B
YTJIE€BOAOPOIbI APYTUX TOMOJIOTHYECKUX PSIJIOB.

6. Ucxons u3 6eH3071a, MPEeAIoKUTE MyTh CHHTE3a N —TOJIYO0JICYIb()OKUCIOTHI.

7. CKOJIBKO TPaMMOB TOJIyoJia TIoTpedyeTrcs mis nomydenust 113,5 T tpuHuTpOoTOIyOona (
TPOTHUJIA ), €CIIM BBIXOJ MPoAyKTa peakiuu 80% OT TeOpeTHUecKoro.

8. JlaHbI ciiemyronie opraHu4ecKre BenecTna: OeH30J1, TOIyoI, OpoMOeH301 U
HUTPOOCH30JI. PacmosiokuTe X B MOPSIKE YBEITHUCHUS PEAKIIMOHHOUN CITOCOOHOCTH B PEAKIIHH
xsopupoBanusi. OO0OCHYITE CBOM OTBET.

9. OcyiiecTBUTE NpEeBpaIICHUS:
CH3 — CH2Cl — CH2 = CH2 —CH2Br - CH2Br — CH =CH — CsHe— CeHs — CH3
— N — 6poMTOITyOs1 — N — OpoMOEH30IHAs KHCITOTA.

10. Tlpu OpomupoBanuu 8,4 r romosiora OEH30J1a, KOTOPOE MPOBOJWIOCH B TEMHOTE B
npucyrctBun FeBrs, Obuta mongydyeHa cMech TpeX M30MEPHBIX MOHOOPOMIIPOM3BOJHBIX OOIIEi
Maccoi 13,93 r. YcraHOBUTE COCTaB MCXOJIHOTO BEIIECTBA U €TI0 BO3MOXKHOE CTpPOCHUE (UEThIpe

CTPYKTYPHBIX (hOPMYJIBI)

Huoueuoyvanvnoe 3ad0anue Nod

no meme «Cnupmot u penonvr»

1.Hamummure ctpykTypHble GOopMyIbl BCeX U30MepHBIX cnupToB coctaBa C3HSOH u
C4HO90OH. Ha3oBute uX Mo painuoHaIbHOM M cuctematuiyeckoi HomeHkiatype [UPAK.
OTMeThTe, KAKUE U3 HUX SBIIAIOTCS IEPBUYHBIMHU, BTOPUUYHBIMU, TPETUUHBIMHU.

2.Kakue cnupTsl 00pa3yroTcsi B pe3ysibTaTe MIEJOYHOTO I'MApoH3a: a)0poMHCTOro
3TUIA; 0)HOANCTOrO M30IMPONIIIA; B)XJIOPUCTOTO M300yTHina? Hanumure cxeMbl peakuui,
pa3depuTe UX MEXaHU3MBI.

3.00bscHUTE, TOYEMY METHIIOBBIN CITUPT KUITUT 3HAUUTENIBHO BBIIIE, YeM (DTOPUCTHIH
METHJI, @ TaKXKe 3TaH, XOTS MOJIEKYJISIpHbIE Beca ux Onm3ku. Yem oOycioBiieHa Xoporias
pacTBOPUMOCTb B BOJIE HU3ILINX CIIUPTOB?

4 Hanummre PCAKIUIO MMOJTYUCHUSA TMHAKOHA U3 allCTOHA. Pa36epI/ITC €€ MCXaHU3MHEI.



5.3am0JIHUTE CIEAYIOUIYI0 CXeMY PEBPAIICHUI:
MeTaH—3TaH—0yTaH—2-XJ10pOyTaH—0yTaHOI-2

6.Hanumure cxembl NOJy4eHHUS CIEAYIOIUX MPOU3BOIAHBIX BHHMWJIOBOIO CIIHPTA:
BUHMWJIATUIIOBOTO 3¢upa, BUHMIalerara. Kakoe npakrnyeckoe 3Ha4YeHUE OHU UMEIOT?

7.1lpu B3aumopelictBuM OyTraHoja-1 ¢ U30BITKOM METAJNIMYECKOIO HATpU
BBIJICTTIIICSL BOJOPOJ, 3aHMMAIOIIUI 1pu H.y. o0beM 2,8 1. Kakoe konmuecTBo BemiecTsa
OyraHosia-1 BCTYNHIIO B peakuio?

8.YcranoBure ctpoeHne MoJsiekyisl ciupra cocraBa CSH120, koTopoe pearupyert ¢
METAJUIMYECKHMM HAaTPUEM C BBIIEJICHUEM BOJOPOJa, TPH JETHApaTalud 00paszyer
2-MeTHIIOyTeH-2, a IPH OKUCIIeHNH qaeT keToH coctaBa CSH100.

Huoueuoyanvnoe 3adanue Ned

no meme «Kapoonoewvie kuciomaor»
1. Hanmummre cTpykTypHBbIE GOPMYITBI CASAYIOMNUX COSTUHEHHUI
a) MPOMHUOHOBAsI KUCJIOTa  B) 2,3- TUMETUIIOKTAHOBAasl KUCIIOTa
0) cTreapuHOBast KHCJIOTa  T) ATUIdOpMHAT

2. HazoBuTte crenyronye cCoeIMHEHUs

a) CH; —CH(CH,) - COOH B) CH3-CH(CHz3)-CH2-COOH
0) CIsC-COOH r) (CHs3)3sC-COOH
3. Ha3zoBuTe KHUCIOTHI, MOJTyYaIOUIUe MPU OKUCICHUU CIIETYIOLIUX BEIECTB
a) n300yTHJIOBOTO CIIMPTA
6) CH3-CO-CH2-CH3
4. OcyuiecTBUTE MpEBpAICHUE
Kapbun anroMuHusI—MeTaH—aleTUIICH—YKCYCHBIN aabAeTUA—YKCYCHasi KUCIOTa
5. IloyunTe akpUIIOBYIO KUCIIOTY W3:
a) IPOIMJIOBOTO CIIUPTa
0) sTHIeHA

6. Pacnionoxxure CJICOAYIOINHE KUCIIOTHI B MOPAAKE YBCIIMUCHUA UX CUJIBI

CH3COOH, CICH.COOH, BrCH.COOH, JCH.COOH



7. Hanmmure cTpyKTypHYIO hopmyity BemecTBa umeromiero coctaB C3HeO2 ecnu BoaHbIN
pacTBOp €ro MMeeT KHUCIYK PEaKUUIO a MpU HArpeBaHWM €ro HATPHEBOM CONM CO IIEJIOYBIO
oOpa3yercs dTaH.

8. Kakoii 00beM YKCYCHOW OcCeHIHMH IUIOTHOCTRIO 1,070 T/MI Hamo B3ATH IS
MIPUTOTOBIICHUS CTOJIOBOTO yKcyca 06bemMoM 200 mit u mmoTHOcThIO 1,007 r/ Mt ? MaccoBast nosst
YKCYCHOM KHCJIOTHI B YKCYCHOM dcceHnnu paBHa 80% , B ykcyce-6%.



IMPUJIO)KEHUE 2

7. OueHOYHbIE CPeACTBA AJ1s NPOBEAEHUs TPOMEKYTOUHOM aTTecTallu

HpOMe)KYTO‘-IHaSI arrecrauusa HMCECT HCIbIO  OINPCACINTL CTCIICHL JOCTHIKCHHA
3aITaHUPOBAHHBIX PE3yIbTATOB OOYUEHUS MO KAXKI0UW IUCIUTUIMHE (MOYITIO) 32 OTPeIeIICHHBIHI
nepuoJ 00y4eHus.

a) HJIaHI/IpyeMLIe pe3yJabTaThbl Oﬁy‘-lel-[l/lﬂ H OCHOYHBIC CpEACTBaA /I NMPOBCACHUSA
l'[pOMe)KyTO‘lHOﬁ aTrrecranmmn:



CrpyKTypHBII
JIEMEHT
KOMITETEHIINH

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE Cpe/ICcTBA

[1K-5: cnocoOHOCTBIO UCTIOIB30BaTh B MPAKTUYECKOM JIEATEILHOCTH CIIEUATM3UPOBaHHbIE 3HaHUS (QyHIaMEHTAIbHBIX Pa3AeaoB GU3NKU, XUMUH,

OMOXUMUH, MATEMATUKH JJI1 OCBOCHUST (PU3NIECKUX, XUMUUECKUX, OMOXUMHUUECKHIX, OMOTEXHOJIOTUUECKUX, MUKPOOHOJIOTUYECKUX, TETUIOPHU3NIECKUX

MPOIIECCOB

3HaTh

- OCHOBHbIE CBOMCTBA
OpPraHuvYecKuX BellecTn

- OCHOBHBIC OTIPEJICIICHHS U TIOHSATHSI,
TesKalue B OCHOBE MUIEBLIX
TEeXHOJIOIr i

- METOJbI UCCIICAOBAHUA CBOICTB
BCIICCTB U IMUIICBLIX IIPOJAYKTOB

Hepeueub meopemuiecKux 6onpocoe:

Nook~whE

©

10.
11.
12.
13.
14.
15.
16.
17.

18.

AJIKaHBI: CTPOEHUE, H30MEPHS, CTIOCOOBI MOTYUEHUS.

AnKaHbl: pU3NYECKHe U XUMUUYECKUE CBOICTBA, IPUMEHEHHUE.

AJIKEHBI: CTPOEHUE, H30MEPHS, CTIOCOOBI MOTYYEHHUS.

AJNKeHBI: pU3nYecKre U XUMUYECKHE CBOICTBA, IPUMEHEHHUE.

AJIKUHBI: CTPOCHUE, H30MEPHsl, CHOCOOBI MOTYUYEHHUS.

AJNKUHBL: pU3NYECKHE U XUMHYECKHUEe CBOMCTBA, IPUMEHEHHUE.

AJNKaZMeHbI: CTPOEHUE, H30MEpHs, CHOCOObl MOJy4YeHUs, (PU3UUECKHE U XUMHUYECKHE
CBOMCTBa, OCOOCHHOCTH pEaKUUi MPUCOEAUHEHUS B JAMEHAX C COMPSHKEHHBIMU CBS3SAMH,
pUMEHEHUE.

[uknoankaHel: CTpOCHHE, U30MEPHUSL, CIOCOOBI OTYYECHHUS.

Huknoankansl:(hu3nuecKre U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE.

ApoMaTuYecKue COeMHEHHS: CTPOCHUE, H30MEPHS, CIIOCOOBI MOTy4EHUS.

ApoMaTuyeckue coeMHEeHHs: PU3NUECKHe U XUMUUYECKUE CBOICTBA, TPUMEHEHUE.
MexaHu3MBbl peakIuil 3JeKTPOo(GUILHOTO 3aMEIIEHUS] B apOMaTHUYECKOM PSITy.

I'omonoru 6eH3oma: CTpoeHre, XUMUYECKHE CBOICTBA, CIOCOOBI MOTY4YEHHUs U IIPUMEHEHHE.
[paBuna opueHTanuu 3aMecTUTeNe B OEH30JIbHOM KOJIBIIE.

OnHOoaTOMHBIE CIIUPTHI: CTPOECHUE, U30MEPHS, CIIOCOOBI TOTyUEHUSI.

OpnHoaTOMHBIE CIIUPTHL: (PU3UUECKHE U XUMHUECKHE CBOMCTBA, MPHUMEHEHUE.
MHoOTOaTOMHBIE CHUPTHI: CTPOCHHUE, W30MEpHs, CIOCOOBI TONMy4YeHHs, (U3MUecKue H
XUMUYECKHE CBOMCTBA, MPUMEHEHHE.

DEHOTIBI: CTPOEHUE, CITOCOOBI MOTYYSHHUSI.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

19.
20.
21.
22.
23.
24.

25.
26.

217.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.

Denonrr: (1)I/I3I/I‘~IGCKI/IC U XUMHUYCCKHUEC CBOﬁCTBa, IMPUMCHCHHUC.

AJ'II)I[GFI/II[I)II KJ'IaCCI/I(i)I/IKaHI/ISI, HU30MCEpHsA, HOMCHKJIATypa, MCTO/JAbI IIOJTYUCHU,.
Anpaerunpl: GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE.

Keronsl: knaccudukanus, n3omepus, HOMEHKIJIATypa, METOAbI MTOJTY4YEHNUS,

KetoHEI: (bl/ISI/IV-IeCKI/Ie U XUMHNYCCKHUEC CBOfICTBa, IMPUMCHCHHUC.

Hpe)IeJ'H)HBIe Kap6OHOBBIe KHCJIOTHI: KHaCCI/I(i)I/IKaHI/Iﬂ, HU30MCEpUsA, HOMCHKIIaTypa, METO/Ib
MOJTyYCHHUS.

Hpe)IeJ'H)HBIe Kap6OHOBBIe KHUCJIOTHI: q)HSH‘IeCKI/Ie U XUMHWYCCKUEC CBOﬁCTBa, IMPUMCHCHUC.
OyYHKIMOHAIBHBIE TPOU3BOJHBIE KapOOHOBBIX KHCJIOT: CIOKHbIE AU, aMUAbl U
HUTPWIBI (CTpOEHUE, HOMEHKJIATypa, MOJydeHHue, CBOMCTBA).

OyHKIIMOHATIBHBIC TIPOU3BOIHBIE KAPOOHOBBIX KUCIIOT: aHTHAPHIIBI M TajJoT€HAHTUIPHUIBI
KapOOHOBBIX KUCIIOT (CTPOCHHE, HOMEHKIIATYPa, MOJTyIeHUE, CBONCTBA).

JlukapOOHOBBIE KHCIIOTHI: MTOJyYeHUE, CBOMCTBA U IIPUMEHEHHE.

ApomaTHueckre KapOOHOBBIE KHCIOTHI: MOJydeHHE, (PU3MUECKHE CBOMCTBA, CTPOCHUE H
XUMUYECKHE CBOMCTBA.

HenpenenbHpie MOHO- ¥ JIMKAPOOHOBBIE KUCIIOTHE: TTOJTy4eHHE, CBOWCTBA M TPUMEHEHHE.
AMWHOKHCIIOTBI: COCTaB, KiIacCH(UKaIns, HOMEHKIIATypa, CTPOCHUE, MOJTy4eHHE, CBOMCTBA.
['MapOKCUKUCIIOTHI: HOMEHKIIATYpPa, H30MEpPHsI, IOJTyYCHUE U CBOIMCTBA.
I"anoreHkapOOHOBBIE KMCIOTHI: HOMEHKJIATYpa, METO/IbI OJYYCHHUS, CBOWCTBA.
AJTBJICTHJIO- Y KETOKHCIIOTBL: : TIOJTy4YEeHHUE, CBOMCTBA U PUMECHEHHUE.

AmuHbI anmupaTHYECKHE: HOMCHKIIATYpa MOJy4YeHUE U CBOICTBA.

ApoMaTudeckiue aMHHBI: TIOTy4eHHEe, CTPOSHUE U CBOWCTBA.

I'eteponuknnueckre CoeTMHEHUS

YMeTn

- pelIaTh pacyeTHBIE 3a1aul
[IPUMEHHUTENILHO K MaTepHaty
[IPOTPaMMBI;

- AHAJIU3UPOBATDH NOJYYCHHbIC

lelMeprle npakmuueckue 3a0anus:

1.

[Ipu cropanum omnpeneneHHOW Macchl TPETUYHOro amMuHa Belaenwioch 0,4481

yrnekucioro raza, 0,495t Boaer u 0,056;1 a3ora. YCTaHOBHTE MOJEKYISIpHYIO (GOopMyny 3TOTO




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

PE3YJbTAaThbl IKCIICPUMEHTA

- IIPHUMCHATH IMMOJIYYCHHBIC

[pe3ynbTaThl ~ HWCCJEJIOBAaHUM  HA

[TpaKTHKE

AMIWHa, HA30BUTEC €TI0 U pacchTaﬁTe MacCy CropeBuiero BECIcCTna.

2. Ilpu cropanum OECKUCIOPOTHOTO OPraHMYECKOTO BEIIECTBAa BBIIACIWIOCH 6,72r (H.Y.)
YJIEKHCIIOTO Tasza, 3,6r Boabl M 7,3r XJOPOBOJOPOJaA. YCTAaHOBUTE MOJIEKYISIPHYIO (GopMyIy
CrOpEBIIETO COEAUHEHMS, NPUBEIUTE OJIHY M3 €ro BO3MOXHBIX CTPYKTYPHBIX (QOpMyT U
[paccuuTanTe €ro Maccy.

3. Coenunenne conepxkut 38,71% yrmepoma, 16,13% Bomopoma mo macce W emie OJIUH
DIIEMEHT, YMCII0O aTOMOB KOTOPOTO B MOJIEKYJI€ paBHO YHCIy aTOMOB yriiepoaa. OTHOCHTeNbHas
MJIOTHOCTh CO€TMHEHMs TI0 a30Ty paBHa 1,107. Onpenenute MOJIEKYIIpHYIO HOPMYITY COSAMHEHUS.

4. BeiBeute npocTeinyto (GopmMyy BeecTBa, IPH COXOKeHUH 15,38 Mr KOTOpOro Mmory4eHo
36,51 Mr yraekucnoro raza u 18,78 Mr BoJibI.

5. Ilpu cropanuu onpeaeaeHHOW MacChl TPETUYHOTO aMUHA Bbljieuioch 0,44 811 yriekucioro
raza, 0,495t Boawl u 0,056;1 a30Ta. YCTaHOBHTE MOJICKYISIPHYIO (DOPMYITy 3TOTO aMHHA, HA30BHUTE
ero U pacCuuTaiTe Maccy CrOpeBILEro BEIIeCTRA.

6. IIpu momHOM CropaHuu LUKIMYECKOTO YriieBojopoaa obpa3oBanochk 271 Boabl U 3,36 1
yIJIeKUCIIoro raza. OTHOCUTENbHAs INIOTHOCTh 3TOTO BELIECTBA IO aprony pasHa 1,05. YcranoBure
MOJIEKYJIIPHYIO (POPMYITY 3TOTO COCTUHEHHUS.

7. lpu cxuranun BemectBa maccoit 10,7r momyunnu 30,8r COg2, 8,1r Boasl u 1,4r aszora.
[110THOCTH MapoB MO BO3AYXY paBHa 3,69. Onpenenute MOIEKYISIpHYIO (OPMYITy BEIIeCTBA.

BnaneTs

- HABBIKAMY NPUMEHEHUSA
OCHOBHBIX XUMHYECKHX 32KOHOB B
npogeccuoHaIbHOU

e TeIbHOCTH,

Hpumepubte npakmuueckue 3a0anus u3 npoqbeccuonaﬂbuoﬁ 0eAmenbHOCIU:

l.. Kakoit ob6weM yKcycHOW »dcceHIMM TMIOTHOCTRIO 1,070 T/Mm Hamo B3SATh s
[IPUTOTOBIIEHHSI CTOJIOBOTO yKcyca o0bemMoM 200 mi u tutotHocThio 1,007 1/ mut ? MaccoBast 101




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

- IPAKTUYC¢CKUMHU HABBIKAMH
TCOPETUIECCKOTO M
PDKCIICPUMEHTAJIBHOTO
HccaeI0BaHus B 00J1aCTH
MUIIEBLIX TEXHOJIOIr i

YKCYCHOW KHCJIOTHI B YKCYCHOM dcceHnmu paBHa 80% , B ykcyce-6%.

2. MaccoBas noJis kpaxmaiia B kaprodene coctasisieT 20 %. Paccuuraiite Maccy TIIHOKO3bI,
KOTOpasi MOKET OBbITh MoJTydeHa u3 kaprodens maccoi 405 xr. Boixon npoykra pasen 70 %.

OK-5 crmocoOHOCTBIO K CAMOOPTaHU3AIIUN U CaMOOOPa30BaAHHIO

3HATH - OCHOBHBIE TIOHATHS NTOMCKA Ilepeuenv meopemuueckux 60npocos, NnO KOMOPHIM HEOOX00UMO NPOGECMU NOUCK|
CTOYHUKOB HH(POPMALH, GOPMBI  [HCHIOUHUKOG UHpOpMmayuu:
euaTHOI HHGbOPMAIMH U PECYPCOB 1. Teoperndeckue MpeaCTaBICHUS B OPTaHUYECKON XUMHUU.
Internet 2. BaneHTHOE COCTOSHME aroMa yriepoia. [ 'mOpuam3anuss W HpOCTPAaHCTBEHHAs CTPYKTypa
MOJIEKYJI.
3. XuMudeckasi CBS3b B OPraHMYECKUX MOJIEKyJIax.
4. Uzomepus opranndeckux coepuHenuil. [lonstue o KoHpopMamsx.
5. OCHOBHbIE NPUHIMIBI KJIACCU(PUKALUU OpraHUYecKUX coeluHeHUd. @DyHKUHOHAIbHbIE
TPYIIIBIL.
6. B3anMHoOe BiMsiHME aTOMOB B MOJIEKYJIaX OPraHHMUYECKUX BEIECTB. DJIEKTPOHHbIE (P (EKTHI.
7. Knaccuukanus 1 MexaHHU3Mbl XHMUYECKUX PEaKIMi B OPraHMYeCKON XHUMUHU.
8. MexaHH3M peakiuy cBOOOHO-PaIUKAIBHOTO 3aMELICHHUS.
9. MexaHu3M 3JeKTpOGHIBHOIO U HYKJICO(PHUILHOTO IPUCOETUHEHUS (Ha TIpUMepe).
10. MexaHu3M 371eKTpopUIBLHOTO U HYKIEO(PUIBHOTO 3aMellieH sl (Ha TpuMepe).
YMmeThb - CaMOCTOSITEIBHO MPOBOAUTH 0030p [TpuMepbl MpakTHYECKUX 3aJJaHuN

I/IH(bOpMaI_II/IOHHBIX HCTOYHHUKOB U
COCTABJIATH KOHCIICKT,

- TOYHO NMPCACTABJIATH

1 OnpenesnnTe MoJieKyIsIpHYI0 popMysy fubpoMasikaHa, cofepxariero 85,11% 6poma.

2.0l'lpeﬂeJII/ITe CTpO€eHHEe CJIOXKHOI0 :—)cl)ylpa dMHWHOKMHNCJIOTHI, O6p&30BaHHOFO IMPpON3BOJHBIMHU




CTpyYKTYPHBIA
PYKTYP [Inanupyembie pe3ynbTaThl
JJIEMEHT OneHoYHBIE CpEACTBA
00y4eHus
KOMIIETEHI[U

TEXHOJOTMYECKHE 3HAHUS B YCTHOM [MpeJie/IbHbIX yIAeBOA40POJ0B, €C/IM U3BECTHO, YTO OH coepkKUT 15,73% a3zora.
hopme 3.0npenennTe MoJEKYAAPHYO GOpMyJy IPeAeJbHOr0 TPEXaTOMHOTO CIMPTA, MaccoBas 0Jis
KHCJI0PO/ia B KOTOPOM paBHa 45,28%.

Bianets - HaBbIKAMH CaMOCTOSITEITbHOM Ilpumepnvle npakmuyeckue 3a0anus u3 npogheccuoHanbroll oonacmu:
HAY4YHO - UCCIIEA0BATEIbCKON
[paboThI 1 OOBSCHATH MPOIECCHI, MPOTEKAIONINE B MUIIEBHIX MPOAYKTAX MPH UX XPAHCHUH M TEPMUUECKOMH]
- IOJTYYCHHBIMH 3HAHUSAMU IIPU o0paboTke:
M3y4eHNH JIMCIMTIINHEL B Oy/aymeii |- CIMPTOBOE OpOKEHHE;
NpodecCHOHATLHOM IeATeNbHOCTH | - MOJIOYHOKHUCIIOE OPOXKEHHE;

- MaCJISTHOKHUCIIOE OpoKeHue;
- YKCYCHOKHCIIO€ O0KEHUE;

- THHCHHUE;

- pa3JI0’KeHUE BUTAMUHOB;

- I3MEHEHHE OKPACKH.




6) HOpHI[OR NMpoOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTalui, NMOKa3aTe/In U KPUTEPUMN
OICHUBaAHUA:

[IpomexxyTouHas arrectauus no AUCUHUILIMHE «OCHOBBI XMMHYECKHMX IPOLECCOB B
NUIIEBbIX TEXHOJOIUSIX» BKIIOYAET YCTHBIE OIPOCHL, IO3BOJISIONIEE OLEHUTh YPOBEHb
YCBOCHUA O6y‘IaIOHII/IMI/IC$I 3HaHI/II71, IMPAKTUYCCKUC U JOMAIIHWEC 3alaHW, BBIABJIAIONINEC CTCIICHD
c(hOPMHUPOBAHHOCTH YMEHHH | BIIQJCHUA, TPOBOJUTCS B (hOpME 3a4eTa ¢ OIICHKOM.

[ToaroToBka K 3a4eTy 3aKII04aeTCs B U3Y4EHHUH U TIIATEIbHOU MpopaboTke 00yyaronmumcs
y4eOHOro Marepuajia AUCIUIUIMHBI ¢ YY€TOM Y4€OHHUKOB, YUEOHBIX MOCOOWM, JEKIIMOHHBIX U
MPAKTUYECKUX 3aHSTHH, CTPYNIUPOBAHHOM B BHUIEC KOHTPOJIBHBIX BOMPOCOB M MPAKTUUYECKOTO
3aJlaHusl.

Iloka3aTenu M KpUTEepPUM OLICHUBAHUS 3a4eTa:

—3a4YTEHO Ha OLEHKY «OTJIMYHO» (5 0amioB) — 00yyaronuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
C()OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE M TIyOOKOE 3HaHHE
y4eOHOro Marepuana, CBOOOIHO BBINOJHSET NPAKTHUYECKHE 3aJaHUs, CBOOOJHO OIEpUpPYET
3HaHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBIIICHHOMN CI0KHOCTH.

—3a4TEHO Ha OIIEHKY «XOpo1uo» (4 Oamia) — oOydJaromuiics JeMOHCTPUPYET CPEIHUN YPOBEHD
C(OPMHUPOBAHHOCTH KOMITETCHIIMA: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHUS TIPU aHATUTUICCKUX OTIePAIHX, IEPEHOCe
3HaHWH U yMEHHUI Ha HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

—3a4YTeHO Ha OIICHKY «YAOBJIETBOPUTEJAbHO» (3 Oamna) — oOydarolmuics IEeMOHCTPUPYET
MIOPOTOBBIM YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIUMI: B X0/I€ KOHTPOJIBHBIX MEPONPUITUIN
JOMYCKAIOTCSl OIIMOKU, MPOSIBISETCS OTCYTCTBUE OTIENbHBIX 3HAHUI, YMEHMIi, HaBBIKOB,
OoOy4aroUIUiiCsl HCIHBITHIBACT 3HAYUTENbHBIC 3aTPYIHEHUS IPU OINEPUPOBAHUU 3HAHUSIMH U
YMEHHSAMH MPU UX NIEPEHOCE Ha HOBBIE CUTYAIUH.

— «He 3aureHo» (1 Oamr) — oOyyaromwuiics He MOXET I[OKa3aTh 3HAHUS Ha YPOBHE
BOCIIPOU3BEICHUS U 00BsICHEHUST MH(POPMAIINHU, HE MOXKET TI0Ka3aTh WHTEIUICKTyalbHBIC HABBIKU
peleH sl MPOCThIX 3aj1ay.



