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[Tporoxom ot 20 . Ne
3aB. kadeapoii E.A. BonkoBa




1 lenun ocBOeHUST AUCHUILINHBI (MOIYJIs1)

Henstmu ocBoeHMS TUCIUIUIMHBI « OpraHndeckas XuMusy siBisieTcs (popMupoBaHue
(dbyHIaMEHTATBHBIX 3HAHUHN B 00J1aCTH COBPEMEHHOW XUMUH, BKIIFOYAIOIINX OCHOBHBIC
MOHSTHS, 3aKOHBI U 3aKOHOMEPHOCTH, OTHMCHIBAIOIINE CBOMCTBA XMMUYECKUX COCTMHEHUI;
pa3BHUTHE HABBIKOB CAMOCTOSTENILHOM PabOThl, HEOOXOAUMBIX JJIsI IPUMEHEHUS! XUMUIECKUX
3HaHUH NPU U3YUECHUHU CIICLUATIbHBIX TUCLUUIUIMH U JaJbHEHIIEeH MPaKTUYEeCKOM
JIeITEIIBHOCTH

2 MecTO AUCHMILUIUHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Juctumnuaa Oprannyeckas XUMUs BXOJUT B 4acTh y4eOHOTo T1aHa (OpMUPYEMYIO
y4acTHUKaMHU 00pa3oBaTelbHBIX OTHOIICHUN 00pa30BaTeNbHOM MPOTrPAMMBI.

J51s n3ydeHus AUCUUILIMHBI HEOOXOAUMBI 3HaHUs (YMEHUs, BIaICHUS),
c(hOpMHUPOBAHHBIC B PE3YIbTATE U3yUYCHHSI TUCIUIUINH/ TPAKTHK:

Maremartuka

dusnka

Xumust

3nanus (YMEHUs, BIaJICHNS ), TOTyYeHHbIC PU U3yUEHUU TAHHOU JUCIIUILTUHBI
OyIyT HEOOXOIUMBI AJIs U3YUCHUS JUCIUILTAH/TIPAKTHK:

bezonacHocTs Tpyna

DKOaHaJIUTHYECKAs XUMHUS

TexHonorust Ipor3BOACTBA

MeTtoibl aHaH3a OE30MACHOCTH CIOKHBIX TEXHUYECKUX CUCTEM

OO61re BOnpochl IKOJIOTUH

[TepepaboTka 1 yTUIM3AUS OTXO/0B

MOHHTOPHHT Cpeibl OOUTaHUS

DKOJIOTHS TPOMBIIUICHHBIX PETHOHOB

3 KomneTeHnuun odyuaomerocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHMILVIMHBI (MOYJIS) M IVIAHMPYeMble pe3yJIbTaThbl 00yUeHust

B pe3ynbraTe 0CBOCHHS TUCIHMILTAHBI (MOIyJis1) «OpraHudeckas XUMUsD
oOydJaronuiics JoKeH 00IaaaTh CICTYIONMMA KOMITETCHITHSIMU:

Kon nnnukaTopa Nunukatop 10CTHXKEHUST KOMITIETEHIIMT

VYK-1 CriocobeH ocyniecTBIsATh MOUCK, KPUTHIECKUN aHAIHM3 U CUHTE3 HH(OPMALIUH,
NPUMEHSATH CHCTEMHBIN TTOIXO/ ISl PELIEHUs] TOCTABICHHBIX 33134

VK-1.1 AHanu3upyeT 3aa4y, BbIIeNsis ee 0a30BbIe COCTABIISIIOIINE,
paccMaTpuBaeT M MpeyiaraeT BO3MOXKHBIC BAPHUAHTHI PEIICHUS
MOCTaBJICHHOM 3a/1auu, OLIEHUBAsI X JJOCTOMHCTBA U HEJOCTATKU

YK-1.2 Omnpenensier, MHTEPIPETUPYET U PAHKUPYET HHPOPMALIUIO, TpeOyeMyto
JUIs peIIeHUs TOCTAaBICHHOM 3a/1a4M; OCYIIECTBIIAET MOUCK HHPOPMALIUU
110 Pa3JIMYHBIM THIIaM 3aIIPOCOB

VYK-1.3 ITpu o6paboTke uHGOpMaKK OTIHYaeT (HaKThl OT MHEHHUH,
UHTEpHpEeTaINid, OIICHOK, (POPMHUPYET COOCTBEHHBIC MHEHHS 1
CYXKIICHHSI, apTYMEHTUPYET CBOH BBIBOJIBI M TOUKY 3PEHHS

[TK-3 Criocoben onpenensiTh HOpMaTHBHBIC YPOBHU IOy CTUMBIX HETATHBHBIX BO3/ICHCTBHIA
Ha YEeJIOBEKAa U OKPY’KaIOIIYI0 Cpey; IPOBOAUTH U3MEPEHUS] YPOBHEHN OonacHOCTEH B cpesie
oOuTaHus1, 00pabaThIBaTh MOJTYYECHHBIE PE3YJIbTAThI, COCTABIATH IPOTHO3bI BO3MOKHOTO
pa3BUTHUS CUTYALIMU; aHAIU3UPOBATH MEXAHU3MBI BO3/ICHCTBUS OMACHOCTEH HA YEIIOBEKa,
OTIpEeIeNATh XapaKTep B3aUMOJICHCTBHUSI OpPraHU3Ma YeIOBeKa C OMACHOCTSIMU CpPebl
00UTaHUS C YUETOM CHEIU(PUKN MEXaHW3Ma TOKCUYECKOTO JEHCTBUS BPEIHBIX BEIIECTB,
HHEPTEeTUYECKOTO BO3ACHCTBUS 1 KOMOMHHPOBAHHOTO JICHCTBHS BPEIHBIX (DaKTOPOB;
ONpCACIIATh OINACHEIC, qpe3BBIqaﬁHO OIMIACHBIC 30HLI, 30HBI IPUEMIICMOI'O pUCKa




I1K-3.1

Ocy1iecTBIsIeT MOHUTOPUHT (DYHKITMOHUPOBAHUSI CUCTEM OOECTIeUeHUs
U YIIPABIICHUSI OXPAHOM OKPYIKAIOIIEH CPEbl, OXpaHOH TPy/a,
0€30MMaCHOCTHIO B UPE3BbIUANHBIX CUTYalIUIX

I1K-3.2 [IpoBoUT NaHUPOBaHUE U JOKYMEHTAIBHOE CONPOBOXKICHHE
JESITEIbHOCTH MO COOTIOIEHUIO MITH TOCTHXKEHUIO TpeOOBaHUM
HOPMAaTUBHBIX aKTOB B cepe OXpaHbl OKPY KaIOLIEH cpe/ibl, OXpaHbl
TpyZJa, 0€30MaCHOCTH B YPE3BBIYANHBIX CUTYALIUAX

I1K-3.3 Crioco0OeH oCylecTBIATh KOHTPOJIb COAEPIKAHUSA B UCIIPABHOM

COCTOSIHUH CHUCTEM M CPEJICTB 3aIIUThI OKPY KAIOIIEH CpeIbl, pabodymnx
MECT, CUCTEM M CPEJICTB 3alUThI IPU YPE3BbIYANHBIX CUTYAIIHAX.
Crnioco0eH ocy1IeCTBIATh KOHTPOJIb BBINOJIHEHUS 3alllIAaHUPOBAHHBIX
MEpPONPUSATHIA MO0 OXpaHe OKPYIKAIOIIEeH Cpebl, OXpaHe Tpya,
obecrieyeHnto 6€30MaCHOCTH B YPE3BbIUAHBIX CUTYAIHIX Ha 00BEKTE

[T1K-4 Criocob6eH OpueHTHPOBAThHCSI B OCHOBHBIX ITpo0jIeMax TeXHOC(hepHOU 0€301MacHOCTH;
MPUHUMATh YYaCTHE B HAYYHO-HCCIIEIOBATEIBCKUX Pa3padboTKax 1Mo mpo(uiIto moAroTOBKH:
CHUCTEMATH3UPOBATH HHPOPMAIUIO TIO TEME MCCIICAOBAHNUN, IPUHUMATh YYaCTHE B
HKCIIEPUMEHTAaxX, 00padaThIBaTh MOTyUYEHHBIC JAaHHbBIE; pelIaTh 3a1a4u NPOodeCCHOHATBLHON
JIESTEIbHOCTH B COCTaBE HAYYHO-UCCIIEJOBATEIHLCKOTO KOJUIEKTHBA; UCII0JIb30BAaTh 3aKOHBI U
METO/]Ibl MATEMaTUKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX U SKOHOMHYECKHUX HAYK MPHU pPEUICHUH
poeCCHOHANIBHBIX 3aJ1a4; MPUMEHSThH Ha MPAKTUKE HABBIKU MIPOBEICHUS U OMTUCAHUS
UCCIIEA0BaHMM, B TOM YUCIIE KCIEPUMEHTATBHBIX

I1K-4.1

B cocTaBe Hay4HO-HMCCIIEA0BATEIBCKOTO KOJUIEKTUBA IPUHUMAET
ydacTue B pa3paboTKe U IKOJIOT0-3KOHOMHYECKOM 00OCHOBAaHHUH IJIAHOB
BHEJPEHUS HOBOW MPHUPOIOOXPAHHON TEXHUKU U TEXHOJIOTHUH,
SKOHOMHUYECKOM PETYIMPOBAHUH MPUPOI00XPAHHOMN NEITEIHHOCTH
OpraHmu3aIuu

[1K-4.2

B cocTaBe Hay4HO-MCCIIEA0BATEIBCKOTO KOJUIEKTUBA IPUHUMAET
ydacTue B pa3paboTKe MEpONPUATUI 110 CHUYKEHUIO MOXKAPHBIX U IPYTHX
PUCKOB Ype3BbIYallHBIX CUTYyalun

[1K-4.3

B cocTtaBe Hay4YHO-UCCIIEI0BATEIBCKOTO KOJIJIEKTUBA IPUHUMAET
y4acTHe B OIICHKE PEe3yJIbTATUBHOCTU M () (DEKTHBHOCTU CUCTEMBI
YIIPaBJICHUS] OXPAHOU TpyAa




4. CTpykTypa, 00bEM U cofepkaHue IMCHUIIIMHBI (MOXYJIs)

OO6mas TpyA0€MKOCTh TUCIMUIUIMHBI COCTABIACT 4 3a4eTHBIX eaunull 144 akana. 4acoB, B TOM

YHUCJIC:

— KOHTaKkTHast padora — 10,9 akan. yacos:
— ayAuTOpHas — 8 akaJ. 4acos;
— BHeayuTopHas — 2,9  akaJi. 4acos;

— camocTosTenpHas pabora — 124,4 akaz. 4acos;

— B opme mpakTudeckoi moaroroBku — 0 aka. 4ac;
— IIOITOTOBKA K dK3aMeHy — 8,7 akaj. 4ac

d)opMa aTTeCcTaiuu - 5K3aMCH

AynutopHas e
KOHTaKTHas pabora Zz dopma TeKyIIero
Pasnen/ Tema o (B akaj. yacax) QE E{ Bun 3 KOHTPOJIS Ko
—— 5 % o | camocTosTENbHON YCIIEeBaeMOCTH U KOMITCTCHIIHI
A § E paboTet MIPOMEKYTOUHON
Tex. mal. | MpaKT. z2'g aTTecTanun
3aH. 3aH. O =
1.
1.1 OcHOBHBIE HOHSTHS O
PEaKIMOHHOM crIocoOHOCTH VK-1.1, VK-
OpPTaHUYECKUX COSAMHECHUN. Komncrekr mmo Tomammee 3aanme 1.2, YK-1.3,
Kiaccudukanus peareHToB 05 2 rpeyiaraeMoin Ne 1 al IK-3.1, TIK-
U peakiuii. duznveckue u ! mTeparype - 3.2, I1K-3.3,
(U3HKO-XUMHUECKUE Pedeparsr. TK-4.1, TIK-
METO/IbI HCCIIEIOBAHUS B 4.2,T1K-4.3
OpPTaHUYECKOU XUMHH
VK-1.2, VK-
Koncnekt no Tomammee 3azanme 1.3, T1K-3.1,
1.2 Annuuknnyeckue 30 npeiaraeMon No 2 A IK-3.2, TIK-
COCIMHEHHS JHTEpaType. o 3.3, [1K-4.1,
Pedepartsr. [1K-4.2, ITIK-
4.3
Koncmekr nov VK-1.2, VK-
1 npearacMoi JlomalHee 3a1aHie 13 MK-3.1
1.3 Anudatrueckue JHTCpaType Ne 3. IK-3.2, TIK-
1 20,15 3amura 3amura
YIJIEBOZOPOIBI . . 3.3,11K-4.1,
nabopaTopHoOn nabopaTopHoi
I1K-4.2, TIK-
paboThL paboThI. 43
Pedepars. ’
Koncrexr nov VK-1.2, VK-
peiaraeMoi JlomariHee 3anaHvie 13 [K-3.1
1.4 Apomaruueckue fHTEpAType Ne 4. IK-3.2, TIK-
0,5 2 2 3amura 3amura
YTIIEBOAOPOIBI . . 3.3, 1IK-4.1,
nabopaTopHoOn nabopaTopHon
I1K-4.2, TIK-
paboThI. paboThL 43
Pedeparsr. '
Koncnekr mo | Jomammuee 3amanme | YK-1.2, VK-
npeaIaraeMoit Ne 5, 1.3, TIK-3.1,
1]_1'5 CTFE;IPTEI)’IF;HOHH’ 1 22 JTeparype. 3amura TIK-3.2, TIK-
POCTRIC SGHP SamuTa nabopaTopHoi 3.3, 1IK-4.1,
nabopaTopHoi paboThI. I1K-4.2, TIK-




paboTsL.

Pedepartsr. 43
K
OHCIIEKT HOU VK-1.2, VK-
npeiaraeMoit Jlomaminee 3amanue
1.3, IIK-3.1,
JIUTEparype. Ne 6. [K.3.2. TIK
1.6 Anpaeruapl, KETOHBI 32 3amura Samura 3 3-1_.IK’- 4 1_
1abopaTopHOi J1a60paToOpHOI MK.4.2, TIK-
PaboThL. paboThL.
43
Pedepartsr.
VK-1.2, VK-
Komncnexr no Tomammes sananme 1.3, TIK-3.1,
npeiaraeMoi TIK-3.2, IIK-
1.7 KapOoHOBBIE KUCIIOTHI 12,25 TepaType. No 7. 3.3 [K-4.1
Pedeparsi. T1K-4.2, TIK-
4.3
VK-1.2, VK-
Koncnekt o 1.3, TIK-3.1,
peiaraeMoi TIK-3.2, TIK-
1.8 Avmer 2 JauTEpaType 3.3, TIK-4.1,
Pedepars. TK-4.2, TIK-
4.3
VK-1.2, VK-
Komncmexr o 1.3, 1IK-3.1,
1.9 l'ereponUKINYECKHEC Pedepa HDeIIArAeMO TIK-3.2, IIK-
COCIUHEHUS PaTel pe 3.3, TIK-4.1,
JmTeparype TK-4.2, TIK-
4.3
HWroro no pazaeny 1244
Hroro 3a cemectp 1244 9K3aMEH
HToro no pucuurmivHe 1244 9K3aMCH




5 O0pa3oBaTe/bHbIe TeXHOJIOTHH

B npouecce mpenonaBaHus JUCHUATUIMHBL « OpraHUYecKast XUMHS» TPUMEHSIETCS
TpaaAuLMOHHAsT WH(OPMAIMOHHO-KOMMYHHKAITMOHHAS 00pa30BaTEeNbHBIC TEXHOIOTHH.

Jlexuu npoXoIsT Kak B MH(POPMALIMOHHON (hopMe, I'/ie IMEET MECTO
nocje1oBaTeIbHOE U3JI0KEHHE MaTepralia B JUCIUIUTMHAPHOM JIOTHKE, OCYIIECTBIIEMOE
MIPEUMYIIECTBEHHO BepOaIbHBIMU CPEACTBAMHU, TaK U B (hopMe JIEKIHii-Oece1bl UTU Tuanora
C ayAUTOPHEH, JICKIUIN C MPUMEHEHUEM 3JIEMEHTOB «MO3IOBOM aTaKW, JICKIUI-
KOHCYJIBTAIMH, TJIe TEOPETHUECKUI MaTepral 3apaHee BbIIACTCs CTYACHTaM JUIs
CaMOCTOSITENIbHOTO U3yUeHHUsI, JJIs1 HOATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00Pa30oM, JIEKIIHs
MIPOXOIUT 10 TUITY BOMPOCHI-OTBEThI-TUCKyccus. s peanuszanuu naGopMalnoHHO-
KOMMYHHUKAIIHOHHON 00pa30BaTeIbHON TEXHOIOTUN TIPOBOISTCS JICKIINN-BU3Y ATU3AIIH, B
X0/I€ KOTOPBIX U3JI0KEHHUE TEOPETHUECKOT0 MaTepralia COIPOBOKAACTCS MPE3CHTALUEH.

JIeKIIMOHHBII MaTeprall 3aKPeIUISIETCsl B X0 J1a00PaTOPHBIX paboT, B X0/1€ KOTOPBIX
yueOHasi paboTa MPOBOAUTCS € peaIbHBIMU XMMUYECKHMMHU BerlecTBamu. Ha mabopaTopHbIX
paboTax BBITIOIHSIOTCS TPYIITOBBIE MM WHAMBHY aJIbHBIC 3aIaHUS 110 IPONUICHHON TEME.
[IpoBenenue nabopaTopHbIX pabOT HEOOXOAUMO MPEIBAPATH HHCTPYKTAKEM IO MIPaBUIIaM
6e3omacHoil paboThl B XuMudeckoi 1adoparopuu. OCHOBHBIM yCIIOBHUEM JIOITYCKA CTYJICHTOB
K 1ab0opaTopHOi paboTe SABISETCS X 00s3aTeIbHas MOATOTOBKA K HEH ¢ COCTaBIIEHUEM
TeopeTHYecKoro BBeAeHus. [Ipu npoBeeHnn 1abopaTOpHBIX 3aHATUH HCIIONIB3YETCS METOA
KOHTEKCTHOTO 00Yy4eHMsI, KOTOPBI MMO3BOJISIET yCBOUTh MaTepUall IIyTEM BBISABIICHUS CBs3EH
MEXTy KOHKPETHBIM 3HAHHEM U ero mpuMeHeHneM. Kpome Toro, mienecoodpa3Ho
MCTIOJIB30BATh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aMMOOOYUYeHHs (TTapHYy 0 pabOTy) TpeX BUIOB:
cTaTH4ecKas napa, IMHaMHu4ecKas rapa, BapualioHHasl apa; COBMeIIast e C TEeXHOJIOTUeH
MOJYJIBHOTO 00yUYeHHs. BBIMOTHUB SKCTIEPUMEHT, CTYAEHTHI (HOPMYITHPYIOT 00OOIIIEHHBIE
BBIBOJIBI TI0 CEPHH OTIBITOB, HCITOJIB3YS IIPUEMBI aHAIIOTUN M CPABHEHUSI.

CamocTosaTenbHast paboTa CTYJEHTOB SIBJISIETCS OJHUM U3 Harbosee 3 (eKTUBHBIX
CPENICTB pa3BUTHS MOTPEOHOCTH K Oymyriemy camooOpa3zoBanmio. CaMOCTOsITeNIbHAs paboTa
CTYZICHTOB BKIIIOYAeT B ce0si camble pa3HOOOpa3Hble POpPMBI yUeOHOH e TeTbHOCTH:
BBINOJIHEHHNE JIOMAIIHUX 33aJaHUi, 3aBepiIeHrne ohopMIIeHHUs J1abOpaTOpHBIX padoT,
MOJITOTOBKA K MPAKTUKyMY, U3y4eHHE OCHOBHOTO U JIOTIOJHUTEIHFHOTO MaTepHaa o
y4eOHHKaM U TTOCOOUSM, YTEHUE U TIPOpabOoTKa HAYYHOU JIUTepaTyphl B OMOIHOTEKE,
HanucaHue pedepaToB. MOATOTOBKA K 3aIIUTE Ta0OpaTOPHBIX PadoT, 3aUueTam, UTOTOBOM
aTTeCTalHu.

CamocrosiTenpHas paboTa CTyI€HTOB JOJDKHA OBITH HAalpaBlieHa HA 3aKPETUICHHS
TEOPETUYECKOT0 MaTepHaa, U3JI0KEHHOTO MPeroiaBaTesieM, Ha TpopaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITENIbHOE U3YUYEeHHE, Ha MIOATOTOBKY K JJAOOPAaTOPHBIM 3aHSTHUSM,
BBITIOJTHEHHUE TOMAIIHUX 3a/1aHui ¥ MIOATOTOBKY K pyOeKHOMY U 3aKITIOUUTEIHLHOMY
KOHTPOITIO.

[Tpu npoBeneHNN pyOEeKHOTO U 3aKITIOYUTEITHFHOTO KOHTPOJISI OCHOBHBIMH 33]]auaMH,
CTOSIIIIAMHU TIEPE]T IPETIOIaBaTENIEeM, SIBIISTIOTCS: BBISIBIICHUE CTETICHH MTPABIIILHOCTH, 00heMa,
rTyOWHBI 3HAaHWH, YMEHH, HABBIKOB, MTOJyYEHHBIX IPU U3yUSHHUH Kypca Hapsay ¢
BBISIBIICHHEM CTETIEHU CAMOCTOSTEIbHOCTH B IPUMEHEHUHU TIOJTYYEeHHBIX 3HAHUN, YMEHUN U
HaBBIKOB.

CoBpeMeHHbBIE HHTEPAKTHBHBIE CPEJICTBA TIO3BOJISIOT SKCIIEPUMEHTHPOBATH C HOBBIMH
¢dopmamu koHTpOJs. CTyA€HTaM MpeIaratoTcs TECThl U 331a4H B 3JIEKTPOHHOM BUJIE, C
aBTOMATHU3HPOBAHHOW CUCTEMOM MPOBEPKHU. B oTiamdne oT 00BIYHOTO TECTUPOBAHMSI TAKOH
Croco0 KOHTPOJIS MO3BOJISIET CTYACHTaM B JII000€ BpeMsl POUTH TECT, IPOAHAIU3UPOBATh
OIMMOKH U TIPOUTH TECT BTOPUIHO



6 YuedHo-MeToAHYECKOE 00ecTIedeHNe CAMOCTOSATETLHOI PadoTHI 00yYaIOLINXCS

[Tpencrasneno B nmpuioxenuu 1.

7 OneHo4HbIe cpeacrea 1Jist IPOBECACHUA l'[pOMe)KyTO‘-IHOﬁ aTrecranumn
Hpe,[[CTaBJ'IeHLI B [TPUJIOKCHUUA 2.

8 YueOHO-MeTOAMYecKOe 1 HHPOPMALMOHHOE 00ecTieyeHHe JUCHUINTUHBI

a) OcHoBHasl TUTEpaTYpa:

1. Teepnmoxne6os, B.II. Oprannyeckas xumus: ydeOnuk / B.II. TBepmoxmne6os. -
Kpacuosipck : Cub. denep. yu-t, 2018. - 492 c. - ISBN 978-5-7638-3726-1. - URL:
https://new.znanium.com/catalog/product/1032163 (mata oGpamenus: 30.01.2026). - Tekcr :
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WNHcTpyMeHTBI ATt peMOHTa 1a00paTopHOTro 000PYI0BaHUSI.
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MPUJIOXEHME 1
6. YueOHO-MeToInYecKoe 00ecredeHre CaMOCTOSATEbHON pab0Thl 00YUaIOIIIXCs

CamocTodaTenbHas paboTa CTYJEHTOB MOApA3AEIsIeTCs Ha ayIMTOPHYIO, KOTOpasi MPOUCXOAUT
KaK BO BpeMs Ja0OpaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJBTALMSAX, U HA BHEAYAUTOPHYIO,
MNPpOUCXOAAINYHO BO BpPEMA IMOATOTOBKH CTYACHTAMHW OTYCTOB II0 JIa60paTOpHBIM 3aHATUAM U
BBITIOJTHEHUSI IOMAIIIHUX 33/1aHUH.

AynuTtopHas camMocCToATeNbHas pabora OOydYaroOMmMXCs —MPEAINojiaraeT  IPOXOXKIACHUE
TECTUPOBAHUS 10 KaXKAOMY pa3/iely TUCHUILUIUHBL. TecThl BKIOYAIOT TEOPETHUECKUE U MPAKTUUYECKHE
3aJaHusd, OTBCTbBI HAa KOTOPBLIC Tpe6y}0T I‘JIy6OKOI‘O IOHUMAHHWA H3Y4YCHHOI'0 MaTtcpualia. TecTnl
MOCTPOCHBI €IUHOOOPA3HO: K Ka)XJOMy BOIPOCY Ipeaaraercsi YeThblpe BapuaHTa OTBETOB, Cpeau
KOTOPBIX OJWH WM HECKOJBKO NpaBWIBHBIX. OOpaboTKa pe3yNbTaTOB OCYIIECTBISICTCS IyTEM
COIOCTABJICHUS MOJIYYeHHBIX PE3YJIbTATOB C STAJIOHHBIMU U IIPOTEKAET OYeHb ObICTpO. MakcuMaabHOE
KOJIMYECTBO 0aIoB B Kax a0l Teme kypca — 10.

KoHTposnbHbIE BOIIPOCHI 110 TEMaMm
«O0uIe TeopeTHUECKHe MOJM0KEHNS OPraHUYECKON XUMHUU

OCHOBHbIE  TOHATUS O  PEAKIUOHHOH  CHOCOOHOCTH  OPraHMYeCKUX  COCAMHEHHH.
Knaccugukanus peareHTOB 1 peakuuin

1. Teopust xumuueckoro cTpoeHus: oprannueckux coeaunenuit A.M. bytieposa

2. BasnentHoe cocTosiHue aToMa yriieposa.

3. I'ubpuau3anys 1 NpoCTPaHCTBEHHAs CTPYKTYpa MOJIEKYIL.

4, XUMHUYECKas CBSI3b B OPTraHUYECKUX MOJICKYJIax.

5. W3omepust opraHu4ecKiX COeTMHEHU.

6. [TonsiTre o koHMOpMaUSIX.

7. OCHOBHBIE IPUHIIUIIBI KJIACCU(PHUKAIIMA OPTaHUYECKUX coelMHeHUH. DYHKIMOHAIbHbIE
TPYIITIBL.

8. B3anMHOe BIMSHHME aTOMOB B MOJIEKYJIaX OPraHMYECKHX BEIIECTB. DJIEKTPOHHBIE
3 GEKTHI

9. Knaccudukarus XuMUYeCKHX peakiii B OpraHMuecKoi XUMHH.

10. MexaHu3Mbl XUMHUYECKUX PEAKIMI B OPraHNYECKON XUMHUH.

11. MexaHHU3M peakiuu CBOOOIHO-PAAUKAILHOTO 3aMEIIEHHS.

12. MexaHu3M 3IeKTpOPUIHLHOTO MPUCOSANHEHUS (Ha PUMEDPE).

13. MexaHn3M HYKJI€O(PHUIBHOTO IPUCOEANHEHHS (Ha IpuMepe).

14. MexaHu3M 371eKTpOoPUIHLHOTO 3aMelieHus (Ha puMepe).

15. MexaHU3M HYKJI€O(PHUIBLHOTO 3aMeleHHs (Ha mpuMepe).

16. OuncTKa OPraHNIECKHUX BEIIECTB.

17. KonnyecTBeHHBIH U KaUeCTBEHHBIHM JIEMEHTHBIN aHAJIN3 B OPTraHUYECKON XHUMUH.

18. Ou3nueckue METOAbl HM3YYCHHsT OpPraHWYEeCKHX COEAMHEHHWH, WX CYIIHOCTh |

BO3MOYKHOCTH IPUMEHEHHUS: pe(hpakTOMETPHs, KOJIOPUMETPHSI, U3MEPEHHUE HIEKTPUUECKUX TUTOTIBHBIX
MOMEHTOB, peHTreHorpadus U syeKTpoHorpadus, mnoijsporpadus, aHoIHAs BOJBTaMIIEPOMETpPHS,
cnekTpockonuyeckue Meronabl uccienoBaHus (MK- m Y®- crnekTpel NOMIOMIEHHS, 3JIEKTPOHHBII
MapaMarHUTHBIL ~ PE30HAHC,  SAEPHBII MarHUTHBIN pE30HAHC,  CHEKTPOMOJISIPUMETPHS,
MacC-CIEKTPOCKOTIHS).

19. Baxueiime ucTouHNKY HHPOPMAITUN 00 OPraHUYECKUX COCTMHEHUSX U OPTaHMUECKUX
peaKIMsIX.

20. OcHOBHBIE METOJBI U TPHEMBbl PAOOTHI NPU CHUHTE3€ OPraHMUYECKHUX COCTUHEHHIA:
HarpeBaHue; NeperoHKa npu aTMoc(hepHOM AABICHHUM, C BOJSHBIM MapoM, (paKIMOHHAS MEPEroHKa;
AKCTPAKIMS; BBIOOP pPACTBOPUTENSI U TOPSAOK pabOThl MpU MEPEKPUCTAIIU3ALUU OPraHUYECKUX
BEIIIECTB; CyOJIMMAIIHS; IeHCTBUE BHICYIITMBAIOIINX BEIIECTB.



21.

OmnpeneneHne KOHCTAHT YUCTOTO OPraHMYECKOTO BELIECTBA (TEMIEPATYp KHUIIEHUS U

IUTABJIEHUS, TUIOTHOCTH U IPYTUX KOHCTAHT)

KonTtponbHbIe BONpOCH! 10 TeMe «AnudaTudecKre yriieBoJOPObD

RBOON O ~WNE

0.
1.
12.

['omonornyeckut psia npeaeabHbIX YriaeBoaopoaos. M3omepus.

IIpuponHbIE HCTOYHUKH AJIKAHOB.

[IpoMBIIIITIEHHBIE U CHHTETUUECKUE METO/IbI IIOTYYEHHUS.

MeTtoapl uaeHTU(DUKAIINY ATKAHOB.

I'oMonnTHYeCcKHE peakuy ajJKaHOB.

MuKpoOHOIOTHYEeCKOE OKUCIICHHE AJIKAHOB KaK METO]] OMOCHHTE3a OerKa.
I'omostornueckuii psifi ITHICHOBBIX YIJIEBOJOPOIOB.

[Mpupona nBoiHO# cBsizu. CTPyKTypHAs U reoMeTpryeckas ( Ic-, TpaHC-) U30MEPHSI.
CrniocoObl OJTyYeHHs AJIKEHOB.

Pu3znuecKue CBOWCTBA.

XHUMHYECKUE CBOWCTBA.

OnexktpodunbHbll  MexaHuzM peakuuil. Ilonstue o [-xommiekcax. CtpoeHue,

yCTOfI‘-IPIBOCTL " pCaKIIMOHHasA CIIOCOOHOCTH Kap6OHI/IeBBIX HOHOB. HpaBI/IHO MapKOBHI/IKOBa.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

OxucieHue STUIEHOBBIX YIJIEBOJAOPOOB, 030HUPOBAHHUE.
Bricokomonekysipable coenuHenus. [lonumepusanus onedpuHoB.
Baxneiime mojuankeHsl ¥ UX IPUMEHEHHE.

Peakuuu ajikeHOB, 3aTParuBarOLINe AJIIWIbHBIC CBA3H.
['omonornueckuii psia aeTUIIEHOBBIX YTIIEBOAOPOAOB. M3omepust.
DNEKTPOHHOE CTPOCHHUE.

[Tony4yenue ankuHOB

PusnuecKue CBONCTBA.

XHWMHYECKHE CBOWCTBA

KucnotHble cBOMCTBA TEPMUHAJIBHBIX AJIKMHOB.

[Tonmumepu3zanys anKuHOB.

, [IpuMeHeHune aneTuineHa u ero roMoJoroB.

Krnaccudukanus 1MeHOBBIX YIJIEBOIOPOJIOB.

CriocoObl MoyyeHHst JUEHOB.

OnekTpoHHOE cTpoeHne. OCOOEHHOCTH CBOMCTB COTPSKCHHBIX JINEHOB.
OnexTpouIbHOE MPUCOSAUHEHHUE.

JIMeHOBBII CUHTE3.

[Honumepusanus aueHoB. HaTypallbHBINA U CHHTETUYECKUHM Kay4dyKH.

KOHTpOJH)HBIe BOIIPOCHI 110 TEMC «AJII/IIII/IKJII/I‘-ICCKI/IG COCOUHCHU)

ouarwhE

I'omonornueckuii psg HUKJIOAIKAHOB.
CrpoeHue UKI0aIKaHOB.

Crioco06bI TOTy4EeHUS [IUKJIOATKAHOB.
®u3nyecKne CBOMCTBA LIMKIIOAIKAaHOB
XHUMHUYECKUE CBOMCTBA [IUKIJIOAIKAHOB.
[IpuMeHeHne HMKII0AIKAaHOB

KoHTponbHbIE BOMPOCHL IO TeME « APOMATUYECKUE YTIIEBOJOPO B

agrwpdE

['omonornueckui psii apOMaTHUYECKUX COCTUHEHUIA.
CrpoeHue apoMaTUYECKUX COCTUHEHUM.

CriocoObI TOTy4YEeHHS apOMAaTHIECKUX COCTUHEHUH.
dusnuecKue CBOUCTBA apOMaTUYECKUX COEAVNHEHUN.
XHUMHUYECKUE CBOMCTBA APOMATUUECKUX COCAMHEHUH.



6. IIpuMeHeHrne apOMaTUYECKUX COCIUHEHUN.
7. MexaHu3Mbl peaklui 3JIEKTPOPUIIBHOTO 3aMEILIEHUs B ApOMATUYECKOM PsiLy.
8. IIpaBuia opueHTaMK 3aMeCTUTENEN B OEH30IbHOM KOJIBLIE.

KonTtponsHbie Bonpocs! 1o TeMam «CHUpTHI, MPOCThIE 3(DUpPh»

I'omonornyeckuii psg OJHOATOMHBIX CIIUPTOB.
CtpoeHue 0JHOATOMHBIX CIIUPTOB.

CriocoOsI OTyYeHHUsT OJTHOATOMHBIX CITUPTOB.
®uU3NYECKUE CBOMCTBA OJJHOATOMHBIX CIIUPTOB.
XUMHUYECKHE CBOWCTBA OJJHOATOMHBIX CIIMPTOB.
[IpumeneHne 0JHOATOMHBIX CIIUPTOB.

CrpoeHne MHOTOAaTOMHBIEX CIIUPTOB.

CriocoObI TOTyYeHUsI MHOTOATOMHBIEX CITUPTOB.
PuznyecKkue cBOMCTBA MHOIOATOMHBIEX CIIUPTOB.
0. XUMHUYECKHE CBOMCTBA MHOTOATOMHBIEX CIIUPTOB.
1. [IpuMeHeHre MHOTOaTOMHBIEX CITUPTOB.

RBOON O ~WNE

KOHTpOJ'ILHLIC BOIIPOCHI ITO TEMC «DEeHOIB»

Ctpoenue GpeHooB.

Crioco6s!1 mosrydeHus PeHOIIOB.
duznyeckue cBoiCTBa (HEHOIOB.
XUMHYECKUE CBOMCTBA (PEHOIIOB.
[Tpumenenue GpeHonoB.

agrwbdE

KOHTpOJ'ILHLIC BOIIPOCHI 11O TEMC ((AJ'IB)ICFI/I,Z[BI, KCTOHBD>

Anpaerupl: KiaccuPUKAIS, U30MEpHs.
Ketonsr: knaccuduxaus, n3oMepusl.
Homenknarypa kapOOHUIBHBIX COSTMHEHUH.
MerTo1bl TOJTyYeHUSI.

du3nueckue CBONCTBA.

XUMHUUYeCKHe CBOMCTBA.

IIpumenenue.

NogkrwdE

KOHTpOJ'ILHLIC BOIIPOCHI 11O TEMC ((Kap60HOBBIC KUCJIOTBD»

[IpenenbHble KApOOHOBBIE KUCIOTHI: KIaCCU(pHUKAIMS, H30MEpUs, HOMEHKIIAaTypa
MeTobl osTyueHHst IPeeNbHbIX KApOOHOBBIX KHCIIOT.

®du3nyecKue CBONCTBA MPEAEIbHBIX KAPOOHOBBIX KHUCIIOT.

XUMHUYECKUE CBOMCTBA MpeIebHBIX KApOOHOBBIX KUCIOT.

[TpumeHeHne npeenbHbIX KapOOHOBBIX KUCIIOT.

@DyHKIMOHANBHBIE MPOU3BOHBIE KApOOHOBBIX KUCIOT: CIOXKHBIE 3(QHUPBI, AMUIBI U
HUTPWIBI (CTpOEHUE, HOMEHKJIATYypa, TOJy4YeHHE, CBOMCTBA).

o wdE

7. @OyHKIMOHAIbHBIE MIPOU3BOHBIE KapOOHOBBIX KHUCJIOT: aHTUIPUABl |
raJoreHaHTuIpUIbl KapOOHOBBIX KHCIIOT (CTPOCHHE, HOMEHKIIATYpa, OJy4YeHHne, CBOMCTBA).

8. JIukapOOHOBBIE KUCIIOTHI: IOJIy4E€HUE, CBOWCTBA U IPUMEHECHHE.

9. ApomaTtrueckue KapOOHOBBIE KUCIIOTHI: OJTy4YeHHE, (PU3NYecKre CBOWCTBA, CTPOCHUE U
XUMHUYECKHE CBOMCTBA.

10. HenpenensHble MOHO- ¥ JAMKapOOHOBBIE KHUCIOTBL: | TIOJNlyYeHHE, CBOICTBA U
HpUMEHEHHE.

11. AMUHOKHCIIOTBI: COCTaB, KJIAacCU(HUKAIMI, HOMEHKIATypa, CTPOEHHUE, MOIy4eHHE,

CBOIICTBA.



12. ' IpOKCUKUCIIOTHI: HOMEHKIIATypa, U30MEpHsl, MOJIyICHHUE U CBOICTBA.
13. I"amorenkapOOHOBBIC KUCIIOTHI: HOMEHKIJIATYPa, METOIbI TIOJyYEHUS, CBOMCTBA.
14, AJBIEeruno- U KETOKUCIOTHI

KOHTpOHI:HBIQ BOIIPOCHI ITO TEMC «AMI/IHLI, HUTPOCOCANHCHUS, a30COCIUHCHU S

AMUHBI an(aTHIECKHE.
Homenkiatypa aMrHoB
[Tonyuenue aMmuHOB
XHUMUYECKUE CBOMCTBA AMUHOB.
ApoMaTH4ecKue aMUHBI: IOJy4Y€HHE, CTPOCHHUE U CBOMCTBA.
Hurpocoennuenus.
JlnazocoequHEHMS. .
A3ocoequHeHus

NGO~ WNE

KOHTpOHBHBIG BOIIPOCHI I10 TCMC <(FeTepOHHKJIquCKHe COCAUHCHU A

1. Knaccudukanuss rerepouukioB IO YWUCITy 3BEHbEB B LUKIE, MO YHCIY H
WHAUBUIYATbHOCTH T€TEPOATOMOB.

2. Howmenknarypa.

3. ApOMaTUYHOCTh T€TEPOIIUKIIOB.

4, Ilonsatue 06 ankamouax.

5. [Mupumunus. OKCU- U aMUHOIMPUMHUIUHBI, BXOJSIINE B CTPYKTYPY HYKICHHOBBIX

KHUCJOT. Y palui, TAMUH, IUTO3HH.
6. [Typunsl. Ctpoenue. Xumudeckue ocoOeHHOCTU. PacmpocTtpaHeHuwe B mpupOIE.
MoueBas kucioTa, KodperuH, TCOOPOMUH, aJICHUH, TYaHHH.

BapuaHThl TEeMaTHYECKMX JOMAIIHUX 3aJaHUI VISl CAMOCTOSITEJIbHOM Pa00ThI CTY/ICHTOB
10 TeMaM

JHowmamrHee 3ananue Ne 1

o Teme «O0IIre TEOPETUYECKUE MTOTOKEHHS OPTaHUIECKOW XUMUHT

OcCHOBHBIE  TIOHATHSI O  PEAKIIMOHHOW  CIIOCOOHOCTH  OPraHUYEeCKMX  COCTUHEHHI.

Knaccugukanus peareHTOB 1 peakiuin

B nomamraem 3amanuu mo temMe «OCHOBHBIE TOHSATHS OPTAHUYECKON XUMHUN» BCE 3aaHUS
OIICHUBAIOTCS 10 1 Oay.

1. ITo Ha3BaHUIO BEIIECTBA COCTABbTE €T0 CTPYKTYPHYIO POp—MyIy:

a) OyTHITPETOYTHIN30NICHTUIIMETaH;
0) rexceH-4-uH-2-0Bast KUCIIOTA.

2. HazoBuTe coequHeHnE, CTPYKTYpHBbIE (hOPMYJIIbI KOTOPBIX P BEACHBI HIKE:
CH3

a) CH2=CH-CH2-C=C-CH3;



CH3 -CH-CH3

@)
0) CH2-CH2-C
H

3. IlpuBeaure npuMepsl XJI0PIPOU3BOAHBIX 3TaHa, KOTOPHIE:
a) UMEIOT U30MEPBL;
0) HE UMEIOT U30MEPOB.

4. Vkaxwure, 3a cu€T B3aUMOJICHCTBUS KaKWX opOWTaneil oOpa3oBa—JIUCh G- M T-CBS3U B
MOJIEKYJIE ITporeHa?

5. K xakuMm KinaccaM OTHOCSTCS CJICAYIOIUC OPTraHUYCCKUC COCAU "HCHUA:

o)
a) CH3 - CH-C r) CH3 — CH2 - NO2
OH
CH3
6) CH3 — O — CH2 — CH3; 1) HO ~CH2 —CH2 —~CH2 —CH2 —~OH?
o)
B) CH3 -CH-C
OH
CH3

6. Kakue BUIBI MPOCTPAHCTBEHHON N30MEPHH XapaKTEPHBI IS CIIE IYIOLINX COeTNHEHHNA:
a) CH3 - CH2 - CH2 - CH3; 6) CH3 -CH-COOH;
B) HOOC - CH = CH — COOH? OH

7. OxapakrtepusyiiTe crmocoObl Tepenadd B3aMMHOTO BIHMSHHS aTOMOB B OPraHUYEeCKHX
MOJIEKyJIax:

CH3 — CH2 — NH2; NH2 ; NNO2 NO2

VYKaKuTe BUJI ¥ 3HAK DJIEKTPOHHBIX 2PPEKTOB 3aMECTUTENICH B JAaHHBIX COSTUHEHHSX.
8. PacmipeienieHue 2JIEKTPOHHOMN TNIOTHOCTH B MOJICKYJIE PeHOIA OT"PaKeHO (HOPMYJIION:

OH

Kakumu 3iekTpoHHbIME 3 PekTamMu 001a1aeT ruAPOKCUIIbHAS TpyIIa’?
9. Paccumraiite aeMeHTHBIH cocTtaB (B %) coequnenus C2H5NO2.

10. PaccuuTaiiTe MpOICHTHBIN COCTaB COCTMHEHHUSI 110 TAHHBIM 3JIC"MEHTHOTO aHAJIN3a:



HaBecka — 4,37 Mr;
m(CO2) = 15,02 wmr;
m(H20) = 2,49 wr.

Jlomamuee 3aganaue No2
1o TeMe « Anr(aTHIeCKue yriIeBOA0POIbD

B nomamrnem 3amanuu 1o teme «AnmpaTHaeckue yrieBoJ0pOIbDy BCE 3aaHUs OLIEHUBAIOTCS
o 1 Gamy.

1. Kakyro maccy 6poMHOI1 BOibI ¢ MaccoBoi goneit Opoma 1,6% MosxeT 06ecBETUTh MPONUIICH
o0vemoM 1,12 11 (HOpMasibHBIE YCIIOBUS).

2. HW3o0pa3uTe NpocTpaHCTBEHHOE CTPOSHHUE MOJIEKYJIBI TETPAXJIOPMETaHa.
3. Hanmmmre ctpykTypHBIE HOPMYIIBI CIEAYIOMINX COCTUHEHUI:

a) 2-meTun-OyTaHa 0) nenreHa-2
B) 4-meTui-neHTruHa-1 r) 3-3THI-TIeHTeH-4 —1H -1

4. Kak MOXHO NOJIy4nuTh OyTaH U3 CIEAYIOUINX COSAUHEHUI:
a) 1-6pombOyTana
0) XJIOpUCTOTO TUIA
B) OyTeHa-2.

5. Hanmmmmre ypaBHEHUE peaKIMy MOTUMEPHU3ALNN 2,3-TUMETHIOyTeHA- 2

6. Harmmmmmre ypaBHEHHS CIIETYIONINX PEAKIINH:
a) OyrtuH -1+ HBr—
6) anerwnenuna Hatpus + C2HS5J—
B) nponed + H —
r))nentad + HNO3 —

7. Hammmwure ypaBHEHHUS peakuii, MPH MOMOIIN KOTOPHIX MOKHO OCYIIECTBUTH CIIETYIOIINE
HpeBpaIICHHS:

a) TaH— XJOpITaH— ITeH— 1,2-IUXI0pITAaH— ITHH.

6) 3-metun — 6yreH -1 — 1,2 nuxinop -3- metunOyTan — 3- MeTUIOyTHH- 1 —

3- MeTunOy THIICHH] HATPpUS — 4- METHII-TICHTHH- 2.

8. Ilpwm oxucnennn yrineBogopona C8H14 oOpasyroTcs aneToH u maseneBas kuciaoTa. Kakosa
CTPYKTYpa 3TOr0 yriieBo1opojia?

9. Ilpu nporryckanuu 11,2 1 cmecu merana, CO2,CO uepes pactBop NaOH, B3siThIi B

U30bITKE,00beM HCXOAHOW cMecH yMmeHbimics Ha 4,48 1 (H.y ). s MOJIHOTO CropaHus
OCTaBIICHCs cMecH MoTpedoBaioch 6,72 11 kucmopoaa (Hy ). Onpenennre cCOCTaB  UCXOIHOU cMmecH ( B
% 1o 00BeMYy ).

Jomamuee 3aganne Ne3

0 TeME «APOMAaTUYECKUE YIIIEBOJOPObI»



B nomamrHem 3agaHuu 1o TeMe « ApOMaTHYEeCKUE YTIIEBOJAOPOIbD» BCE 3a/laHUsl OLICHUBAIOTCS
o 1 Gamy.

1. Kakue yrieBoopo/ibl Ha3bIBAIOTCS APOMATHUECKUMU U TTOYeMy?

2. Harmmmre cTpyKTYpHBIE (POPMYIIBI CIETYFOIINX COSTMHEHHIA:
a)l —atun -2 —ponun — 3 —OyTHIIOEH301IT;
0) 1,4 —mumaTUNOEH30I1.

3. Hammmmre crpyktypHylo ¢dopmyny yraesogopoxa C9HI12, wumeromero Tpu
MOHOHUTPOIPOU3BOAHKIX. Ha3zoBuTe yrieBoaopo.

4. HanumuTe peakiyu ToIyoJa:
a) TUIIWYHbIE U 17151 OEH3071a;
0) Takue, B KOTOpbIe OEH30J1 HE BCTYIAET.

5. Hanummre peakuuu, ¢ MOMOILBIO KOTOPBIX F'€NTaH MOXKET ObITh IPEBPAILEH B YTIEBOAOPOAbI
JIPYTUX TOMOJIOTMYECKUX PSAJIOB.

6. Mcxons u3 6eH30i1a, MPEIOKHATE ITYyTh CHHTE3a N —TOJIYOJICYIb(OKUCIOTHI.

7. Ckonpko IpaMMOB ToJlyoja mnotpeOyercss ans nosydeHus 113,5 r tpunuTpoTosyona (
TPOTHJIA ), €CIIM BBIXOJ IpoayKTa peakiuu 80% OT TeOpeTUIECcKOro.

8. JlaHbI ciienyromye opraHudecKe BEIecTBa: 0EH30J1, TOIy0JI, OpOMOEH301 U HUTPOOSH30.
Pacrionokure UX B MOPSIKE YBEITHUYCHUS PEAKIMOHHON CIOCOOHOCTH B PEAKIUU XJIOPUPOBAHMS.
OO0ocHYy#HTE CBOI OTBET.

9. Ocy1iecTBUTE MPEBPAICHHS:
CH3 — CH2CI — CH2 = CH2 —-CH2Br - CH2Br — CH =CH — C6H6— C6H5 — CH3
— N — 6poMTOITyO0sT — N — OpOMOEH30iHAsT KUCTIOTA.

10. Ilpu OpomupoBanuu 8,4 T romojora OeH30j7a, KOTOpPOE MPOBOAMIOCH B TEMHOTE B
npucyTcTBuM FeBr3, Oplia mogyyeHa cMech Tpex U30MEPHBIX MOHOOPOMIPON3BOAHBIX 001l Maccoii
13,93 r. YcTraHOBUTE COCTAaB HCXOHOTO BELIECTBA U €70 BO3MOXKHOE CTPOEHHUE (YETBIPE CTPYKTYPHBIX

bopMyIIbI)

Jomamuee 3amanaue Nod

1o Teme «CupThl U PEHOIBI»

B nomamrnem 3aganuu o teme « CnupThl U GEHOJIBDY BCE 3a/1aHUs OLIEHHUBAIOTCA 1Mo 1 Oamty.

1. Hamummre cTpyKTypHBIE (OpMYIIBHI BCceX M30MepHbIX citupToB coctaBa C3HSOH u C4H90H.
HazoBute ux no panuoHanbHoi U cucrematudeckoid HomeHkinarype IUPAK. OtMersre, Kakue U3 HUX
SBIISIIOTCSI IEPBUYHBIMU, BTOPUYHBIMH, TPETHUHBIMHU.

2.Kakue cnupTsl 00pa3yroTCs B PE3ysIbTaTe IIEIOYHOTO THIPOJIM3a: a)OpOMHUCTOTO ASTHIIA;

0)ioauCcTOr0 HM30IMpONuia; B)XJopucToro n3o0ytuna? Hamuimmre cxembl peakimid, pasdepure ux
MEXaHU3MB.

3.00bsicHUTE, TOYEMY METUJIOBBIN CIUPT KUMUT 3HAYUTENLHO BBILIE, YeM (TOPUCTHIA METHUII, a
TAKIKC 3TaH, XOTA MOJICKYJIAPHBIC BECA UX 6JII/13KI/I. Yem 06yCHOBJICHa Xopomas paCTBOPUMOCTb B BOAC
HU3IIUX CIUPTOB?



4. HanmummTe peakiuio NOoTy4YeHUs TMHAKOHA U3 arleToHa. Pa30epuTe ee MEXaHU3MBI.
5.3amoHUTE CIEAYIONIYI0 CXEMY MPEBpAICHHIA:
byten-2

6. Hanummre cxembl MOJMY4YeHHs  CIEAYIOIIUMX IMPOU3BOJAHBIX  BHHUIOBOIO  CIIHPTA:
BUHWIATHIIOBOTO 3(upa, BuHMIaerara. Kakoe npaktuueckoe 3Ha4eHUE OHU UMEIOT?

7.11pu B3auMoeiicTBUU OyTaHOa-1 ¢ M30BITKOM METANTMYECKOTO HATPHUS BBIICIHIICS BOJIOPO/,
3aHUMAIOIIUH TpU H.y. 00beM 2,8 1. Kakoe koimdecTBo BemecTBa OyTaHosa-1 BCTymuiio B peakiuio?

8.YcranoBure cTpoeHHE MoJIeKyJbl crnupta coctaa C5HI120, koropoe pearupyer c
METAJUIMYECKUM HATPUEM C BBIJICIICHUEM BOIOPO/Ia, IPH JIETUPATAIINU 00pa3yeT

2-MeTWIOYTeH-2, a PU OKUCICHUH JaeT keToH coctaBa C5H100.

Homamnee 3aganue Ne 5

10 TEMEC «AJIBI[CI‘I/IZ[BI 1 KETOHBD»

B JOMAIIHEM 3aJaHUHU 110 TEMC «AHLI[GI‘I/IZ[BI 1 KCTOHBD» BCC 3aJaHHA OLICHUBAIOTCA I10 1 Gaﬂﬂy

1.Hanummre CTPYKTYpHBIE (GOPMYIBI BCEX H30MEPHBIX allbJCTUIOB U KETOHOB (hOpMyIIbI
C4H80.HazoBute ux no Homenknarype [IUPAC

2.3 OyTUIOBOTO CrupTa U HEOPTaHMUYECKUX PEareHTOB MPEIJIOKUTE CXEMbI MOIYUYCHUS : a)
MAacCJISTHOTO abJeTuAa; 0) METHIITUIKETOHA.

3.Kakoii Tun peaknmii HanboJee XapakTepeH Ui KapOOHWIBHOM TpYMIBI aNbIETUIOB H
keToHOB? [lo KakOMy MeXaHHU3My MPOTEKAIOT 3TU pPeaKLuu?

4.3aIoHUTE CXEMBbI npeBpameHI/Iﬁ. HazoBute Bce OpTraHU4YCCKUC COCAUHCHUS:

5.BemectBo C5H120 o6mamaer cieayrolndMu CBOHCTBAMHU: a) MPU OKHUCICHUH 0OpasyeT
npoaykt CSH100, pearupyromuii ¢ peHMITHApaznHOM; 0) IPH AETUAPATAIIMHA 00pa3yeT yriaeBOA0PO
C5H10, onHMM M3 MPOAYKTOB OKHUCIEHHS KOTOPOTO sIBIIAETCS aneToH. KakoBo cTpoeHne coenHEeHUs
C5H120?

6.IlpuBenure cxembl TOJIUMEpU3AIUU: a)popManpiaeruna g0 napadopManpaeruaa; o0)
YKCYCHOTO aNbJIeTuia 0 mapaibIerua; B) KeTeHa 10 AUKETeHA.

7.1Ipeaynoxkure cxeMmbl PEBPALICHUMN:
CH3CH2 CH2 CH3 CH3CH2-(OH)C(CN)- CH3

8.Kakoe konmuecTBO BemiecTBa (opMaibIeruia COJISPKUTCS B pacTBope oObeMoM 3 1. U
wiotHocThiO 1.06 r/mi, MaccoBas nosns H-CHO B kotopom paBua 20%?



Jlomamuee 3aganue N6
1o Teme «KapOoHOBBIE KUCIIOThHD»
B nomamnem 3aganuu o reMe «KapOoHOBBIE KUCTOTBDY BCE 3a/1aHUs OLIEHUBAIOTCS 10 1 Gary.

1. Hanmmute cTpyKTypHBIE (GOPMYIIBI CICTYIOIIUX COSTUHEHHIA
a) IPOIMMOHOBAs KUCIIOTa  B) 2,3- TUMETHUIIOKTAaHOBAs KUCJIOTA
0) cTeapuHOBasi KUCIOTa  T) ATHI(OPMHUAT

2. HazoBuTe cnenyronime coeiMHCHUS
a) 8) CH3-CH(CH3)-CH2-COOH
6) CI3C-COOH r) (CH3)3C-COOH

3. HazoBuTe KMCIIOTHI, MOIYyYArOIINE PU OKUCIICHUH CIIEIYIONINX BEIIECTB
a) 1300y TUIIOBOTO CIIUPTA
6) CH3-CO-CH2-CH3

4. OcyuiecTBUTE NpEBpALCHNUE

5. [TomyunTe aKpUIOBYIO KHCIIOTY U3:
a) MPOITUIIOBOTO CITUPTA
0) sTUneHa

6. Pacrionoxxute cieayrone KUCIOThl B OPSIKE YBETUUEHUS UX CHITBI
CH3COOH, CICH2COOH, Br CH2COOH, JCH2COOH

7. Hammmmurte cTpykTypHYyr0 ¢GopMyiy BemectBa umeromero coctraB C3H602 ecnu BOIHBIN
pacTBOp €ro UMEET KUCIYI0 PEaKkLUIo a IPYU HarpeBaHUU €ro HaTPUEBOW COJIM CO IIENI0OUbI0 00pa3zyeTcs
ATaH.

8. Kakoif 00beM yKCyCHOW 3CCeHIMH IIOTHOCTHIO 1,070 /M1 Hafo B3ATh ISl IPUTOTOBIICHHS
ctosoBoro ykcyca oobemom 200 Mt 1 turotHOCTHRIO 1,007 1/ M ? MaccoBast 1oJist yKCyCHOM KHCTIOTHI B
yKcycHOM accennuu paBHa 80% , B ykcyce-6%.



MNPUJIOKEHMUE 2

7. OueHOYHBIE CPeCTBA VIS POBEACHHUS MPOMEKYTOYHON aTTeCTAlluH

HpOMe)KYTO‘IHaH arreCranysa UMECT OCJIbIO OIIPCACINTD CTCIICHb JOCTHIKCHUA
3allJIAaHUPOBAHHLBIX PC3YJIbTATOB OGy‘-ICHI/IH IO JUCHMIIIIMHE 3a OHpeI[eJIeHHblf/'I nepuon 06yquH51.

a) Ilmanmpyemble pe3yabTarbl OOy4eHHMs M OLCHOYHBIC CPEACTBA /UIA NPOBEICHHA
NPOMEKYTOYHOM aTTeCTALMU:



Kon WNupukaTop 1OCTHXKEHUA

O1ieHOYHBIE CPEICTBA
WHAWKATOpa KOMIIETEHIINHA

YK-1
CrocobeH OCYIECTBJIATE IIOUCK, KpI/ITI/I‘IeCKI/Iﬁ dHaJIu3 U CUHTC3 I/IH(I)OpMaI_[I/II/I, IIPpUMCHATDb CHCTEMHBIHN moAXOd AJId pEIICHUS ITIOCTABJIICHHBIX 3aJa4d




Kon
UHIUKATOpa

Nuaukatop 10CTUKEHUS
KOMIIETEHIINHA

O1ieHOYHBIE CPEICTBA

VK-1.1

AHanmu3upyeT 3a/1auy, BBIIACTIAS €€
0a30BbI€ COCTABJISIOIINE,
paccMaTpUBaeT U Ipeiaract
BO3MOXHBIC BapI/IaHTbI peH_IeHI/IS'I
[TOCTaBJICHHOM 3a1a4H, OLIEHUBAsI KX
JIOCTOMHCTBA ¥ HEOCTATKH

Ilepeuens meopemuueckux 60npocos:

1. TeopeTryeckue NpeACTaBICHUS B OPraHUYECKON XUMUM.

2. BanentHoe coctosHue atoma yriepoza. ' uopuanzanys u npocTpaHCTBEHHAS CTPYKTYPa MOJIEKYJI.
3. Xumuueckas CBsi3b B OpraHUUECKUX MOJIEKYJIax.

4. I3omepust opranuueckux coequHeHui. [lonarie o konpopmarusx.

5. OCHOBHBIE PUHLIUIIBI KJIACCU(HUKAIIIN OPraHMYECKUX COeANHEHUH. DYHKIMOHABHBIC TPYIIIHL.
6. BzaumHoe BiMsiHME aTOMOB B MOJIEKYJIaX OPIraHUYECKUX BEIIECTB. DJIEKTPOHHbIE 3(D(EKTHI.

7. Knaccuguxanusi 1 MEXaHU3Mbl XUMHYECKUX PEAKIMI B OPraHUIECKON XUMHH.

8. MexaHu3M peakuuy cBOOOJHO-PaAUKAIILHOTO 3aMEILEHHUSI.

9. MexaHu3M 3J1eKTpOo(GUIbHOTO M HYKJICO(PHIBHOTO MTPUCOSTUHEHHS .

10. MexaHu3Mm 1eKTpOGUIBHOTO U HYKICO(MHUITBHOTO 3aMEIICHHSI.

11. AnkaHbl: CTpoeHHE, H30MEPHSL, CIOCOOBI MOy YEHHUSI.

12. Ankanbl: pU3MYECKHE U XMMUYECKHUE CBOMCTBA, IPUMEHEHHUE.

13. AJKeHBI: CTpPOEHHE, U30MEPHsI, CIOCOOBI MTOTYICHHUSL.

14. Ankensl: pU3MYECKHE U XMMUYECKHUE CBOMCTBA, IPUMEHEHHUE.

15. ANKuHBI: CTpOEHHUE, N30MEPHs, CIOCOOBI TTOTyYESHHS.

16. Ankunbl: pU3HYECKUE U XUMUYECKHE CBONCTBA, IPUMEHEHHE.

17. AnxanueHsl: CTpoeHHE, U30MEpUS, CIIOCOObI MOTy4eHUs], PU3NUECKHUE U XMMUYECKUE CBOMCTBRA,
0COOEHHOCTH PEaKLUi MPUCOSTUHEHUS B TMEHAX C COMPSHKEHHBIMU CBSA3SIMU, IPUMEHEHHE.

18. [{ukioakaHbl: CTPOCHUE, H30MEPHSI, CTTIOCOOBI ITOJTyYCHHSI.

19. [uxnoankaHbl:pru3nUecKre U XUMHYECKUE CBOMCTBA, IPUMEHEHHE.

20. ApoMaTHYeCKHe COSAMHEHUS: CTPOCHHE, H30MEPHSI, CTIOCOOBI IOy ICHHSI.

21. ApoMaTH4ecKHe COeIMHEHUS: (PU3NIECKHE U XMMUUECKHE CBOMCTBA, IPUMEHEHHE.

22. MexaHU3MBI peaKiunii SJIeKTPOPHIBHOTO 3aMEICHHS B ApOMATHUECKOM PSITY.

23. T'omomnoru GeH3oma: CTpoeHUE, XUMHUYECKUE CBOMCTBA, CLIOCOOBI IOTy4YeHHs U IPUMEHEHHE.
24. TlpaBuina OpUEHTAIMH 3aMECTUTENEH B OEH30JIbHOM KOJIBIIE.

25. OTHOATOMHBIE CIIUPTHI: CTPOSHHE, H30MEPHS, CIIOCOOBI MOTyYSHHSI.

26. OrHOATOMHBIE CIMPTHL: (PU3NUECKHE U XUMHUYECKUE CBOICTBA, TPUMEHEHHE.

27. MHOT0aTOMHBIE CIIPTHL: CTPOSHHE, H30MEPHS, CIIOCOOBI MOTYUSHHUS, PU3NIECKHE U XUMUUECKHE
CBOWCTBA, IPUMEHEHHE.

28. ®eHOIBI: CTPOCHUE, CIIOCOOBI IOy YEHHSI.

29. ®eHobl: HU3MYECKUE U XUMUIECKHE CBOWCTBA, TPUMEHEHHE.




Kon
UHIUKATOpa

Nuaukatop 10CTUKEHUS
KOMIIETEHIINHA

O1ieHOYHBIE CPEICTBA

30. Anpaeruapl: kaccuukarms, U30Mepus, HOMEHKJIATypa, METOIbI TIOTYUCHUS, .

31. Anperuapl: pu3nUecKre U XMMHUUECKUE CBOMCTBA, TPUMEHEHHE.

32. Keronsr: knaccudukarysi, u3oMepusi, HOMEHKJIaTypa, METOAbI OTy4eHHs,

33. KeToHbl: pu3nvecKre 1 XMMUYECKHUE CBOMCTBA, TPUMEHEHHE.

34. IIpenenpHble KapOOHOBBIE KUCIOTHI: KiIacCU(UKAIINS, U30MEpPHs, HOMEHKIIATypa, METOIbI
MIOJTyYEHHUSL.

35. [IpenenbHble KAPOOHOBBIE KUCIOTHI: (PU3MYECKHUE U XUMUYECKUE CBOWCTBA, IPUMEHEHHE.
36. OyHKIMOHAIIBHBIE TPOM3BOIHBIE KAPOOHOBBIX KHUCIIOT: CIIOKHBIE S(HUPHI, aMUIbI K HUTPHIIBI
(cTpoeHue, HOMEHKIIATYypa, OJy4YeHUe, CBOMCTBA).

37. OyHKIIMOHATILHBIE TIPOU3BOIHBIE KAPOOHOBBIX KUCTIOT: aHTUAPHIBI U TAIOTEHAHT UAPHIBI
KapOOHOBBIX KUCJIOT (CTPOCHHE, HOMEHKJIATypa, TIOJTyUYeHUE, CBOMCTBA).

38. JlukapOoHOBbIE KMCIIOTHI: TIOJy4Y€HHE, CBOICTBA U IPUMEHEHHE.

39. Apomatuueckue KapOOHOBBIE KHCIIOTHI: OJTy4YeHHe, (pru3ndyeckue CBOUCTBA, CTPOSHUE U
XUMUYECKHE CBOMCTBA.

40. HenpeenbHble MOHO- M IMKapOOHOBBIE KUCIIOTHL: MOTy4YeHHE, CBOWCTBA U IPUMEHEHHE.
41. AMUHOKHCIIOTHI: COCTaB, KJIacCU(UKAIIMS, HOMEHKIIATypa, CTPOSHHE, TIOTy4YeHHEe, CBOMCTRA.
42. T'uIpOKCUKHUCIIOTH: HOMEHKIIATypa, M30MEepHsl, OITy4YeHHEe U CBOICTBA.

43. TanmoreHKapOOHOBBIE KUCIIOTHI: HOMEHKJIATYpa, METO/IbI ITOTYIEHUS, CBOICTBA.

44. AnbIieruio- 1 KeTOKUCIIOTHI: | TIOTy4eHHe, CBOMCTBA M IPUMEHEHHE.

45. AMunbl anudaTuyecKre: HOMEHKIIaTypa IMOTy4eHUE U CBOMCTBA.

46. ApoMaTHyecKre aMUHBI: TIOJy4YeHHE, CTPOCHUE U CBOMCTBA.

1. Terepoumximyeckue cOeTUHEHUS




Kon Nuaukatop 10CTUKEHUS
O1ieHOYHBIE CPEICTBA
WHIMKaTOpa KOMIETEHIIUN
YK-1.2 Onpenenser, UHTEPIPETUPYET U IlIpumepnvle npakmuueckue 3a0anu:

pamKupyeT HHPOpPMaLHIO,
TpeOyeMyto JUIsl peleHHsI
IIOCTaBJICHHOM 3aJa4uM;
OCYILECTBIISIET IOUCK UH(POPMALIUU
10 Pa3JINYHBIM TUIIAM 3aIIPOCOB

1. [To Ha3BaHUIO BEIIECTBA COCTABHTE €r0 CTPYKTYPHYIO (hopmyIty:
a) METHJIMITPOIMIIYKCYCHAsI KHCJIOTa,
0) 3,4,5-TpuMeTHII-3-THIPOKCUIMKIIOTEKCEH-5-0H-1

2. Ha3oBuTe cCOeTMHEHUs, CTPYKTYpHBIE (POPMYIIBI KOTOPBIX PUBEICHBI HIKE:

_c
2) 6) (CHs)2CH — CH — COOH

_ ~ NH:
HO SOsH

3. Hamummure ctpykTypHyto ¢opmyiay usomepa 2,2,5,5-TeTpaMeTHIreKcana, UMEIOIIEro B
KAa4eCTBE 3aMECTUTENEH IPU OCHOBHOM LIENH TOJIBKO ATHIIBHBIEC PaJAUKAIbL.

1. OxapakrepusyiiTe cnocoObl meperayd B3aUMHOIO BIHUSHHS aTOMOB B CJEIYHOIIUX
OpPTraHUYeCKUX MOJICKYJIaX:

a) CHz3— CHs - COOH,;

0) CH2 = CH — COOH,;

B)

4. 3aKOHYHTE ypaBHEHNUS peakimii. Ha3oBHTe HCXOIHBIE BEIIECTBA M HPOLYKTHI:
t
r) (CH3)2S + CHal —>

CH3COOH
p.) (CH3CH2)2$ + HOy, ——

®) H,C—CH, + HCOOH ——=

5. C KaKuMH U3 TIEPEYHCIICHHBIX HUKE PEareHTOB MOKET B3aMMO/ICHCTBOBATH TPOITUH:
a) OpoMHas BOJIa;
0) BOga;
B) MOJKUCIICHHBII paCTBOP MEpMaHTaHATa KaJIHs;




Kon

Nuaukatop 10CTUKEHUS

O1ieHOYHBIE CPEICTBA

WHJMKaTOpa KOMITCTCHIIUH
n) deHor;
€) BOJJHO — aMMHa4HbIi pacTBop xiopuaa meau ().
YK-1.3 ITpu oGpaboTke uHGpOpMaLIUU 1. IIpuBeuTe NPOMBIIIICHHbIE METOBI TOJIyYEHHs! YTIEBOJOPOIOB: a) OeH301a 0) ToIyoJia B)

oTan4aeT (GaKkThl OT MHEHUH,
UMHTEpHpeTaluii, OLEHOK,
(dhopmupyeT cOOCTBEHHBIE MHEHUS U
CYX/IEHUs, apT'yMEHTHPYET CBOU
BBIBOJIBI M TOUKY 3PEHUS

STHUIIOCH30J1a T') KyMoJa (M30IponuiI0oeH301a) 1) CTUPOJIA.

2. [lonmyuunTe MEeHTEH-2 U3 CIEAYIOIINX COSIUHEHHIA:

a) 2-OpoMIIeHTaH;

0) meHTaHoN-2;

B) 2,3-TUOPOMIICHTAH;

T') IEHTUH-2.

Hanumure ypaBHEeHUS peakluil, yKa)KUTE yCIOBUS MPOTEKAaHUSI XUMUYECKHX mpoiieccoB. [Ipu
HAITMCAHWH YPABHCHHUN UCTIONB3YHTE CTPYKTYPHBIC ()OPMYIIBI OPraHUIECKUX BEIIECTB.

3. B pesynbraTe o30H0mM3a yraeBogopoaa cocrtaa CeHio momyunmu popmanbaernn u OyTaHauais.
CocTaBbTe CTPYKTYPHYIO POpMYITy YIIE€BOAOPOAA U HATUIIIUTE YPAaBHEHUE PEaKIIUUA 030HOIH3A.

4. VI3 iporieHa ¥ HEOPTaHUYECKUX PEarcHTOB MPEIJIOKUTE CXEMY TOTYUCHUS:

a) mponaHona-2;

0) mpormana;

B) mpomnaxaunona-1,2;

T') MOJIUIIPOTIUJICHA.

5. B pesynbraTe 030HOMM3a yriieBoopoia coctaBa CsHs momyumin ¢popmanbaerus, yKCyCHbIH
anpaerua v dtanauanb. CoCcTaBbTe CTPYKTYPHYIO (hOpMYITy YTIIEBOIOpO/Ia M HAUIINTE YPaBHEHUE
PEaKIuu 030HOJIN3A.

[1K-3 Crioco6eH omnpenensTe HOpMAaTUBHBIE YPOBHH JIOTYCTHMBIX HETaTHBHBIX BO3/ICHCTBHUI Ha YEIOBEKa M OKPYKAIOIIYIO CPELy; MPOBOIUTH N3MEPECHHUS
YPOBHEM ONacHOCTeH B cpejie oOuTaHus, 00padaTbIBaTh MOJYUYSHHbIE PE3YJIbTAThl, COCTABIISATH MPOTHO3bI BO3MOXKHOTO Pa3BUTHSI CUTYAIIUH; aHAIU3UPOBATh
MEeXaHU3MBbl BO3JICHCTBHS OMaCHOCTEN Ha YellOBEKa, OMpPeNeNaTh XapaKTep B3aUMOAEHCTBUS OpraHM3Ma 4eJI0BeKa C OMIACHOCTSIMH CPE/Ibl OOMTAHUS C YUYETOM
creun(UKU MeXaHu3Ma TOKCHYECKOTO JMCTBUS BPEIHBIX BEIIECTB, SHEPIreTUYECKOT0 BO3ICHCTBHS 1 KOMOMHUPOBAHHOTO JEHCTBUS BPEIHBIX (DAaKTOPOB;
ONPEIENATh OMACHBIE, YPE3BBIYANHO ONIACHBIE 30HBI, 30HbI IPUEMIIEMOI0 PUCKA

IK-3.1

Ocy1iecTBisieT MOHUTOPUHT
(GYHKIIMOHUPOBAHUS CUCTEM
obecrnievyeHns 1 yrpaBiIeHUS
OXpaHOW OKPY’KaIOIIEH CpPeIbI,
OXpaHo# Tpy/a, 0€30MacHOCTHIO B
qpesquaﬁme CUTyalusax

2. TlpemiokuTe TEXHOJIOTHYSCKYIO CXEMY JUIS OCYIIECTBICHUS CISAYIONUX IPEBPAIICHHIA:
Anernnien —2,4,6 — TpuOpOMaHUIINH;
Oxkcua yriepona (II) —— dbopmansaeru;
[TporieHn ——TPONUIIPONINOHAT;
Metan —— N,N — nuMeTHIaHWINH,;




Kon

Nuaukatop 10CTUKEHUS

O1ieHOYHBIE CPEICTBA

WHIMKaTOpa KOMIETEHIIUN
Yrneponq ——> OeH3WaleTar,
Oxkcup yrnepona (II) —— tpumerniiamus;
AnleTniieH ———>aHWIINH;
[Iponanon —1 —— agaHUITIULIKH.
VYkaxkuTe mapameTpbl OCYILIECTBICHUS MPOLECCOB, YCIOBUS BO3MOXHBIX MPOTEKaHUM MOOOYHBIX
peaxuuii. [I[poananu3upyiite METOUKY BHITIOTHEHHS SKCIIEPUMEHTA.
2. PaccmoTpuTe OCHOBHBIE 3TAlbl CUHTE3a KOHEYHOT0 coeTuHeHns. OO0CHYyITe KOHTPOIUPYEMBbIE
TEXHOJIOTMYECKHE MTapaMeTPhl IPOLIECCOB.
Cl CHs COCH
1 2 3
X1 Xz X3
COOH COOK
4 5
_> »
X, Xs
SO3H SOzH
K -3.2 [TpoBoauT MIaHUpPOBAHUE U 1. PaccMoTpuTe OCHOBHBIE ATAIbl CHHTE3a CIIEIYIONINX COSAMHEHUI:
AOKYMCHTAJIbHOC COIIPOBOXK/ICHNE ——u-06poMOeH301Has KUCIIOTa;
JeSITEIbHOCTH 110 go6n}oz£eHmo WIH > XJIOPH/PTHIAMMOHHS;
OCTHKEHUIO TpeOOBaHMIM .
1 P —— YKCYCHBIH aHTHJIPH]T;
HOPMAaTUBHBIX aKTOB B cepe
. — 2,4,6 — TPUHUTPOTOIYOI;
OXpaHbl OKPY>KaOILEH Cpebl,
OXpaHbl TPy1a, 0€30MaCHOCTH B > OTUIpOpMHUAT;
YpE3BBIYAHBIX CUTYaLUAX ——0poMuUJI TUMETUIIAMMOHHS;
PaccmoTpuTe MexaHU3MBI  OCYLIECTBICHHS TNpeBpamieHuidl. [IpokoMMEHTHpYHTE OCHOBHBIE
METOAMKH MTPOBEACHUS IKCIIEPHMEHTA.
I1K-3.3 CriocoGeH ocymIecTBIATh KOHTPONb | OCylecTBUTE MpEeBpallleHus, YKaKUTE OCHOBHbIE TEXHOJOTHYECKUE MapaMeTpbl KOHTPOJIS Ha

COACPpIKaHUA B UCIIPABHOM

KaKZI0M 3TallC IIpo1recca. Hepe‘-II/ICJII/ITC BO3MOXKHEIC OCHOBHEIC U ITOOOYHbBIE MNPOAYKTBI CHHTC3Aa:




Kon

Nuaukatop 10CTUKEHUS

O1ieHOYHBIE CPEICTBA

UHJIKaTOpa KOMITETEHIIH
COCTOSIHUU CUCTEM U CPEZCTB
3allIUThI Oprmammeﬁ Cpcanl, H3C_CH2_CH2OH - H3C—CH2—CH2 Cl = HSC_CHZ_CHZ_CHz_CHZ_CH?, —
pabouux MecT, CUCTEM U CPEJCTB
3aLUTBI IPU YPE3BBIYANHBIX HCN.M\CH OH
curyanusax. Crocobex — — - \ 3
OCYILICCTBIIAThL KOHTPOJIb CH;
BBINOJIHEHUS 3aIlJIaHUPOBAHHBIX
MEpOIPUATUH 110 OXpaHe
OKpY’Karollel cpe/ibl, OXpaHe Tpya, _
obecreyeHnto 6e30MacHOCTH B 2 H3C-COONa—»CH,— CoHy,— C,Hg— CgHsCH;
Ype3BBIYAHBIX CUTYAIUSIX HA
00BeKTe H,C—=CH—CN— <-|_|2(3-(I3|-|_>
n
CN
NH; NH, N==N
Br Br Br Br Br Br
? ? .7
— — HSO4 —
Br Br Br
K -4

CrocobeH OPUCHTHUPOBATBCA B OCHOBHBIX npo6neMaX TeXHOC(bepHOﬁ 6630HaCHOCTI/I; IMPUHUMATb Y4aCTHC B HAYYHO-UCCICAOBATCIIbLCKUX pa3pa60TKaX oo
HpO(i)I/IJHO MNOATOTOBKH: CUCTCMATU3UPOBATH I/IH(i)OpMaIII/IIO o TEMC HCCHCI[OBaHHfI, MNPpUHUMATh Yy4aCTUC B OKCIICPUMCHTAX, O6p2168,TI)IBaTI> MOJIY4YCHHBIC
JaHHBIC, PCHIATh 3ada4Hu HpO(l)CCCHOHaHLHOfI JACATCIIBHOCTH B COCTABC HAYYHO-HCCICAOBATCIIbCKOI'O KOJUICKTHBA; HCIIOJbB30BATbL 3dKOHbBI W MCTOIbI
MaTE€MaTUuKU, CCTCCTBCHHBIX, T'YMAHUTAPHBIX 1 SKOHOMHWYCCKUX HAYK ITPU PCIICHUU HpO(beCCI/IOHaJII)HBIX 3aaa4; IPUMCHATH Ha MPAKTUKC HABBIKW IIPOBCICHUSA
1 OIIMCaHUuA I/ICCHG}IOB&HHf/i, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX

I[IK-4.1

B cocrase
HAYYHO-UCCIIEIOBATEIHCKOTO
KOJIJIEKTUBA PUHUMAET y4acTHeE B
pa3zpaboTke u
9KOJIOT0-3KOHOMHYIECKOM

1. IlpuBenuTe MPOMBIIIIEHHBIE METO/IBI TTOTYYEHHUS YTIEBOAOPOIOB:
a) 6eH30u1a 0) TOMyoIIa B) 3TUIOEH30a T') KyMoJia (M30MpOMIIIOSH301a) 1) CTUPOIIA.

2. [TomyunTe neHTeH-2 U3 CIETYIONINX COSANHEHN:
a) 2-OpoMIIeHTaH;




Kon

Nuaukatop 10CTUKEHUS

O1ieHOYHBIE CPEICTBA

MHAMKATOpa KOMITETEHIIUHI
000CHOBaHUH TIJITAHOB BHEPCHUS 0) MeHTaHoa-2;
HOBOM MPUPOJOOXPAHHON TEXHUKH U | B) 2,3-THOPOMIICHTAH;
TEXHOJIOT'Mi1, 3KOHOMHYECKOM T) IEHTUH-2.
peryJMpoBaHUU IPUPOAOOXPAHHON
NEeATEIbHOCTH OPraHU3alNuU 3. PaccmMoTpuTe OCHOBHBIE 3Tallbl CUHTE3a KOHEYHOTO coequHeHus. OO0CHYHTE KOHTPOJIUpPYEMbIE
TEXHOJIOTMYECKUE TapaMeTPhl IPOLIECCOB.
Cl CHj COOH
1 2 3
Xi X2 X3
COOH COOK
4 5
— —
X4 X5
SO3H SO3H
IIK - 4.2 B cocrase 1. Ilpennoskute TEXHOIOTUUECKYIO CXEMY JIJISl OCYIICCTBIICHHS CIICTYIONTNX MTPEBPAIICHHI:
Hay4HO-HCCJICI0BATEILCKOTO Auermien —»2,4,6 — TpUOPOMaHUIINH;
KonnegmBa NPUHUMAET y4acTe B Oxkcun yriepona (IT) > OpPMATBIETH,
a3paboTKe MEPONPUATUHN 10
pasp porp [IponeH ——>IpPONMIIPONNOHAT;
CHHKEHUIO TTOXAPHBIX U IPYTHX
o . Metan —— N,N — 1TMMeTHIaHWINH;

PHUCKOB UpE3BbIYAaHBIX CUTyallUN

VYrneponq ——> OeH3UAIETAT;

Oxkcupa yriepoaa (II) —— Tpumermnamus;

AneTuieH ——>aHWIINH,

[Iponanon —1 —— amaHUITIHIIMH.

IK - 4.3 B cocrase 1. Hanumure ypaBHEHUS peaKIii, yKa)kKUTe YCIOBHS MPOTEKAHUS XUMUYECKUX TpotieccoB. [Ipu

HAyYHO-HCCIIEI0BATEILCKOTO
KOJIJICKTHBA IPUHUMAET y4acTHE B
OIIEHKE PE3yJIbTATUBHOCTH H

3¢ (HEeKTHBHOCTH CHCTEMBI
yIpaBlICHUs] OXPAHOH Tpyia

HANMCaHUH YPAaBHEHUN UCTIONB3YHTE CTPYKTYpHBIE (POPMYIIbI OPraHUYeCKUX BELIECTB.
O00cHy#Te KOHTPOIMPYEMbIE TEXHOJIOTUYECKUE MTApaMETPhI MPOLIECCOB.




0) [lopsioKk npoBeeHUsI MPOMEKYTOYHOMH ATTECTAIMH, MOKA3aTeJM U KPUTEPHH
OLICHNBAHMNS:

HpOMe)KyTO‘IHaSI arrecranus 110 JUCHOUIIIIMHEC ((OpFaHI/I‘-IeCKaSI XUMMHA» BKIOYACT
TEOPETUYECKHE BOIPOCHI, TO3BOJISAIOIINE OLIEHUTh YPOBEHb YCBOCHUS 00Yy4aIOIUMKCS 3HAHUM, U
NPaKTUYECKHE 3a/1aHusi, BBIABISIONIME CTENEHb C(HOPMHPOBAHHOCTH YMEHHUH U BIIAJCHUH,
poBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH MO0 JaHHOM TUCIMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
OuseraMm, KaxIblii M3 KOTOPBIX BKJIHOYAeT 2 TEOPETUYECKUX BONPOCA U OJHO IPAKTUYECKOE
3a7laHueE.

Ilokazamenu u Kpumepuu OUueHU6aAnus IK3amena:

— Ha OLIEHKY «OTJIHYHO» (5 06ayioB) — oOydJaroumuiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TiyOOKOoe 3HaHue
y4eOHOro Martepuana, CBOOOJHO BBINOJNHAET NPaKTHYECKUE 3aJaHHsi, CBOOOJHO OHEpupyeT
3HAaHUSMH, YMEHUSIMH, IPUMEHSIET UX B CUTYaIUsX ITOBBIIICHHON CII0KHOCTH.

— Ha OLIGHKY «Xopomio» (4 Oamna) — oOydarouuiics JeMOHCTPUPYET CPEIHHUNA ypOBEHb
c(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO [OITyCKArOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPyAHEHHS IPU aHATTUTUYECKUX OIEpalusX, IepeHoce
3HAHWI U YMEHUI Ha HOBbIC, HECTAH/IAPTHHIC CUTYAIHH.

— Ha OULEHKY «YyAOBJETBOPUTEJBbHO» (3 Oamia) — oOydaroumiics JeMOHCTPUPYET
MIOPOTOBBI YPOBEHb COPMHPOBAHHOCTH KOMIIETEHIIMIA: B XOJIe¢ KOHTPOJBHBIX MEPONPHUSATHIA
JIOIyCKAIOTCA OLIMOKH, MPOSBIAETCS OTCYTCTBHE OTICNIbHBIX 3HAHUN, YMEHMH, HaBBIKOB,
00yJarOMMNACS HUCTIBITHIBACT 3HAYUTENBHBIC 3aTPyJAHEHUS TPU OIEPHPOBAHWU 3HAHUSAMH H
YMEHHUSIMU TIPH UX NEPEHOCE Ha HOBBIE CUTYAaIIHUH.

— Ha OIICHKY «HeyI0BJIeTBOPHTEIbHO» (2 6aia) — 00ydJaronuicst IeMOHCTPUPYET 3HAHHS
He Oosiee 20% TeOpeTHUECKOTO Marepuana, JOMyCKaeT CYIIECTBEHHBIEC OIIMOKH, HE MOXET
MOKa3aTh WHTEIJUICKTyalIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OIICHKY «HEY/I0BJIEeTBOPUTEIbHOY» (1 6armt) — 00yJarouiicsi He MOXKET IoKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BECHUS U 00bICHEHU HH(POPMAILIUY, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a/ad.



