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5.1 ITacmopT (poHA OLIEHOUYHBIX CPEACTB
IltaHupyemMbIie pe3y/IbTaThl 00yUYEHHSI IO TUCHUIIIHHE (MOTYIIO0)
IuciunIuHa HalpaBieHa Ha GOpPMHUPOBaHUE CIIEOYIOUHNX KOMIETEHIT!H BHITYCKHUKA:

®dopmal(rr) Komnerenmnuu,|MagukaTop(sl) pocTuxeHusa|Pe3ynbrtaTel o0ydueHUS M0|YpPoBEHD
Tekymero |hopMupyemble|KOMIETEHINN OUCLHUIINIKHe (MORYIIO)
KOHTPOISA B pe3ybTaTe

OCBOEHHUS

OUCIUIIINHE

(Mmopyns)
Onpoc m o|OIIK-1 CmocoOGHOCTH u 3HaTh OCHOBHEIE 3aKOHH HU|BHICOKHUU
KOHTPONBHBIM TOTOBHOCTh  MCIIOJIb30BaTh  |TMOHSATUS OPraHWMYECKOUW XUMWUH,|U 1 U
BompocaM, OCHOBHEL € 3a KO HH|HE0OX0OUMEIE [JIS JIOTUYECKOTO|CpeIHu

MONT0OTOBKA
OTYETOB IO
IpakKTUYECKUM
u(unu)
nmabopaTOPHHIM
paboTam,
TECTUPOBaHUE U
T.I. B
COOTBETCTBUU C
paboueit
nporpaMMoOu

€CTECTBEHHOHAYUYHBHX
OUCLUUINHUH
npobecCHOHANBHOH
HesiTeIbHOCTH

B

ocMBICIEeHUS u 06paboTKu
uHbOpPMAL UK B
npopeccHoOHANbHOM
OesITeNIbHOCTH;

YMeeT NpPUMEHSATH OCHOBHHIE
MONOXEHUST ©U MEeTONH
OpPTraHHYEeCKOH XMMHUHU IIPH
pemeHuHn CITOXHEBX
KOMITEKCHE X
npodeccHOHANbHEIX 3afdady.
OnpemensTh HaIpaBIeHHOCTH
mpolecca B 3aJfaHHHX
HavYalbHEHX YyCIOBUAX;
MIPOTHO3UPOBATL BIUSIHHUE
pPa3MUYHEIX (aKTOPOB Ha IIPO-
1ecc;

OTIIK2

TOTOBHOCTL HCIIOJIb30BATh
3HAHUS O COBPEMEHHOH
$bu3n4YeckKo KapTHHE MHUDA,
NIPOCTPaHCTBEHHO-BPEMEHHHIX
3aKOHOMEPHOCTSAX, CTPOEHUHU
BellleCTBa [AJIS NOHUMAaHUS
OKpPYZKaIoIllero Mupa U SIBJIeHUi
TIPAPOTEL

3HATh: OCHOBHEH COBPEMEHHBIX
MpencTaBIeHud 0 Pu3nYecKoun
KapTHHE MEDa u
MPOCTPAHCTBEHHO-BPEMEHHEBIX
3aKOHOMEPHOCTSIX CTPOEHUS
BcenenHOM, CTPOEHHS BeleCTBa
KakK COBOKYNMHOCTH
MaTepHalbHEX WU BOJHOBHIX
CyIIHOCTEU;

YMeTh: HCIONB30BaTh O3TH
3HAHUS OJIsT 000CHOBAHUS MaKpo-
U MHUKDPOYPOBHEM COCTOSHUS

BeI[eCTB, QS NOHUMAHUSI
OKPyXaMIIero Mupa #u
MPUPOOHEBX SIBIIEHU M.

[TpUMeHSTh YCBOEHHEIE 3HAHUS O
GU3UKO-XUMHUYECKOU TIPUPOOEe
CTPOEHUS MATEPHHU, SBICHUH
OKPyXalU[ero MHpa B
npobecCcCUuoHANbHOH
OesSTEeIbHOCTH:

Bricokuit YPOBE€Hb NOCTUXKEHUSA KOMIIETEHIINHN - KOMIIETEHIIUA C(bOpMI/IpOBaHa YaCTU4YHO, PEKOMEHOOBAaHHEIE
OLIEHKH!: OTJIMYHO, XOPOIIIO, 3a4YTEHO.
CpeJIHI/Iﬁ YPOBEHb NOCTHUXKEHUSA KOMIIETEHIINHN - KOMIIETEHIIUA C(I)OpMHpOBaHa YaCTUYHO, PEKOMEHOOBaHHEIE
OLIEHKH: XOPOIIO, YOOBJIETBOPUTEJIEHO, 3a4YTEHO.
Huzkui YPOBEHb OOCTHUXKEHHUA KOMIIETEHIIUU - KOMIIETEHIIUA HE C(bOpMI/IpOBaHa YaCTUYHO, OI€HUBAETCA
HEeyOOBJIETBOPUTEJIEHO UJIK HE 3a4TEHO.

5.2. TunoBkle KOHTPOJIBHEIE 3aJaHUA UJIX KHEIE MaTePHaJlbl




2.1.0neHOYHEbIE CPEACTBa IPH TEKYIIeM KOHTPOJIe

I. HanumuTe peakuuio HUTpoBaHus Oen3ona. [IpuBenute MexaHu3M peakuuu. CTPOEHUE 0-KOMILJIEKCA
1300pasuTe C IOMOIIBIO FPAHUYHLIX CTPYKTYP.

2. B cnepyroummx coequHEHUSX TOKAXKUTE YCIIOBHBIMU CUMBOIaMH 3G GEKTH 3aMeCTUTENeH
pactpefenenrie 3IeKTPOHHON TIIOTHOCTH B 6€H307IbHOM KOJIbIIE:

Kakue 3aMecTUTENN SBNSIOTCS 3JIEKTPOHHOJOHOPHEIMU ¥ OPUEHTUPYIOT 3aMellenue B E peakuusx B opTo-
Y TIapa- T0JI0KeHusI, KaKHe - 3JIeKTPOHOAKIENITOPHEIMU U OPUEHTUPYIOT B MeTa- II0JI0KeHue?

3. HamummuTe peakiiuio HUTPOBaHusS O€H30MHOM KMCIIOTHL. IIpuBeauTe MeXaHu3M peakimu. CTpoeHue o-
KOMIIJIEKCOB, 00pa3yIOIIUXCs IIPH O - .M - II - aTaKe 3JIeKTPODIIIbHOTO areHTa (00-, M- 1 OTI-), ©300pasure ¢
TIOMOIIIBI0 TPAHUYHEIX CTPYKTYP, CPABHUTE UX YCTOUUUBOCTL. B KaKOM HaIlpaBlIeHUU [IPOTEKaeT PeakKius
HUTPOBAHUS? CPABHUTE CKOPOCTh PEAKIMK HUTPOBaHUS OeH30MHOM KUCIIOTH U GeH3051a. Pacnonoxute
COeNVHEHMUS, MPUBEIEHHEIE B TyHKTE 2 , TI0 BO3PACTAaHUIO CKOPOCTHU PeaKIuu CylnbpupoBaHus.

4. Ompepnenute cTpoenue yriesogopomga CIH12,okucnsomerocs KMnO4 mo 6eH301guKapO0oHOBOM
KHUCIIOTHI, TIOCTIENHSS TPY HUTPOBaHUM 00pPa3yeT TONBKO ONUH U30MED.

6 . 3amoNHUTE CXEMY IIPeBpalleHu U Ha30BUTE 00Pa3yI0IIUEeCs TPONYKTHI:

[TpuMep MHOUBUAYANIBHOTO 3alaHus [0 TeMe «I'ajloreH-, HUTPO U CyIb(QONPOrU3BOTHEIE

apoMaTU4eCcKuXx yrieBogoponoB. Peakuny HyKneoQUIbHOTO 3aMelleHusl B apOMaTUYeCKOM PSLy».

1 . Hanumute peakuuio 4-x 1 o p- 1 ,3 -g nokcubeH30s1a ¢ BOGHEIM P a ¢ T B 0 poM NaOH. Vkaxute
YCJIOBUS peakIy U IPUBEIUTE €€ MeXaHU3M, ONMUIIUTE CTPOEHNE IPOMEXKYTOYHOTO COENUHEHNUS.

2. Kakoe 13 npuBeleHHBIX COeUHEHUN: a) I-XTI0PTONyoIT; 6) 3-HUTPO-4-X110pOEH30HUTPHIL, B ) TI-
MeTOKCUOPOoMOeH30J1 IeTKO 06MeHMBAET rajioreH mpyu BlauMopeicTeuit ¢ KCN . HanuiuTe peakuuio u eé
MexaHu3M. CTpoeHue ITPOMeXKYTOYHOTO COeOUHEHUS H300pa3uTe C MOMOIIbI0 TPAHUYHBIX CTPYKTYP.

3. PacnonoxuTte coequHEHUS 10 YBeIMUEHUIO CKOPOCTH 3aMellleHus rajioreHa IIpu JelCTBUN MeTHUaTa
Hatpusi (O Hj CW > : . a) n-HuTpox0p6eH301: 6) OEH3UIXIIOPUA; B) M-HUTPOXJIOPOEH30T; T) I-
3TUIXIOPOEH30M.

4. PamonHUTE CXEMY IIPEBpALIEHNH U HA30BUTE 00Pa3y0MUecs MPOSYKTH

5. Y3 xnop6eH3071a IOIyYuTe I-HUTPOAHUIILH.

6. Ompepenure ctpoenue coeguuenus C7H6BrO2N, koTopoe Ipu HarpeBaHUU € BO#ol obpa3yeT
C7H703N.IIpu okucnenuu nocnenHero odpasyercs C7H404N c cornacoBaHHOU OpHUeHTalUen
3aMeCTUTENEeN.

7 . [IpenyioxuTe CIIocod C ¥ H T € 3 a IPUBENEHHEIX HUXKe COeOUHEeHn», 3 0 e H 30/1a, HUTPOOEH30/1a
TaJIoTeH- WU aNKUI0eH30/I0B

¥ T.II. B COOTBETCTBUH C Pab0Uel IPorpaMMOi.

Kputepuu ouenuBanus:

- B OTUeTe cofiepKaTcs Bce TpeOyeMEle 3JIeMEHTHL, ¥ BCe OTBETHl Ha KOHTPOJILHEIE BOIIPOCH K paboTe -

«3a4YTEHO»;

- B OTYETE COMEePXKATCS BCe TpeOyeMble 3JIEMEHTH, OODHAKO IIPUCYTCTBYIOT HE BCE OTBETHI HA KOHTPOJIEHEIE

BOIIPOCEHI, MJIN TIPEJICTABJIEHE! He BCe TpeOyeMble 3JIeMEHTHl WK OTYeT He IIPENCTaBJIeH - «He 3aUTEHO».

3HaHUS, YMEHNUs, HaBBIKY 00y4Jarommerocs oneruBanTcs o 100 6anpHoi mKare.

- 85 — 100 6anioB - Mpu IPaBUIIFHOM OTBETE Ha BCE BOIIPOCH U BEIIOJTHEHWH OTYETA M0 1ab60paTopHOM

pabore;

- 75 — 84 6annoB - Ipu IPaBUWILHOM OTBETE Ha 3/4 BOIIPOCOB, BEIIOJIHEHUU O0TYETA IO 1abopaTopHOU

pabore;

- 50 — 74 6annoB - npu IpPaBUWILHOM OTBETE Ha 1/2 BOIIPOCOB, BEIIOJHEHUX OTYETA 0 TabopaTopHOU

paborte;

- 0 — 50 GanyoB - IPH MPABUIFHOM OTBETE MeHee 1/2 BOIIPOCOB MU IIPU OTCYTCTBUY ITPABUIBHBIX OTBETOB
Ha BOIIPOCEHI, ITPY HEBBITIOTHEHUH O0TYETA 0 TabopaTopHOoi padoTe.

IIpumepHbIe BOIPOCHI K IPOBEPKE YCBOGHHUS JTEKIIMOHHOT0 Kypca
«30paHHbIe I'TAaBbI OPraHHYECKOH XUMHUM»

. Kakue cBoiicTBa 6eH30J1a ¥ €ro TOMOJIOTOB II0Pa3yMeBaloT 101 TEPMUHOM «apoMaTUYecKue CBOMCTBa?
. Kakue peaknuu 3nekTpodunbHOro 3aMelleHus Bel 3HaeTe?

. Kakoe cTpoenue mu- 1 curma-KOMIIJIEKCOB?

. CopmynupyiiTe IpaBuila OPUEHTAlUN B apOMaTUUECKOM DAY .

. 4To TaKoe peakKIUU HyKJI€O(PUILHOTO 3aMelleHus?

YUl W=

COeOUHEHUH?

. ITo kakuM MexaHU3MaM IIPOTEKaeT HyKHeO(bHHBHOe 3aMelIlleHre y B raJIOT€HIIPOMU3BOOHBIX aPOMAaTUYE€CKUX



7. 4T0 Takoe (eHOEl, Y4eM OHU OTIMYAIOTCS OT CIIUPTOB.
8. OCHOBHEIE IPDOMBIIIEHHEIE METOIE! [T0NTy4eHus (PeHOTIO0B.

10.

11.

12.

13.

14.

U T.II. B COOTBETCTBUU C paboueii mporpaMmoii.
2.2 OneHoYHbIE CPECTBA IPH MPOMEXKYTOYHOH aTTeCTAIlHH

BOITPOCBI
IJIS1 HOATOTOBKH K 3K3aMeHY 0 Kypcy «/30paHHbIe I/IaBbl OPraHHYEeCKOH XUMHUH»

. ApOMaTI/I‘-IeCKI/Ie COEeINHEHUA. CTpOGHI/Ie Oensona. [TousTHe 00 9HEPIruu COIIPAXKEHHUA B 0EeH30JIbHOM

ssmpe. Ilpuposa apoOMaTUYHOCTH, KPUTEPHUH apOMaTUYHOCTH, TPaBIIO0 XiokKenss. HeGeH30ugHEIE
apomaTuyeckue cucteMbl. OObsiCHeHre 0COOBIX CBOMCTB apOMaTHYECKUX COSOUHEHUH,

. Tomonoruueckuit psg 6eH3051a. U30Mepus, HOMEHK/IATyPa, HUCTOYHUKYA apPOMATHYECKUX COSTUHEHMH.

CUHTeTHYECKIE METObI OJIy4eHusl OeHOIa U €T0 TOMOJIOT0B. JJIEKTPOGUIBHOE 3aMelleHNEe B SIApe, I- U
O-KOMIIJIEKCHI. HpaBHna OPHEHTalUuN. l'omonuTuyeckue peaknouu 0OKOBOH Lemny aJIKUJIapOMaTUYE€CKUX
YTIeBOJOPONOB (TalIOTeHUPOBAHUE, HUTPOBAHUE, OKUCIIEHNE) ¥ UX MEXaHU3Mbl. MeXaHU3MHl PeakIuii
3MEeKTPOGUIIBHOTO 3aMeIeHNs: HUTPOBAHUS, CYIbGOUPOBAHUS, TAJIOTEHUPOBAHNUS, ANKUINPOBAHUS 10
®pupnemnto-Kpadtcy. CTupon, crioco0sl MOIydeHus, IpUMeHeHHeE.

. Cioco6sr TIOJIY4YEHUSA U XUMUYECKUe CBOICTBa TaJIOTEHIIPOX3BOAHBIX apOMAaTHIE€CKUX YITI€BOOOPOOOB.

MexaHU3MEBL peaxunﬁ HYKJ'IGO(I)I/IJ'ILHOTO 3aMeIleHus rajoreHa B Ape HeaKTUBUPOBaHHBIX
apUITaAJIOTeHUNoB (Yepe3 meruapoOeH30/1) ¥ aKTUBUPOBAHHEIX (Sy2apoM.). 3aMeleHue rajoreHa B
0OOKOBOH LIEIIH.

. ApomaTuyeckue cynb(pOKUCIOTH. [lomyueHue, cyabdupyomue areHTh. [Ipou3BOAHEIE CYTBPOKUCIIOT, UX

IIpUMEHEHHne.

. ApOMaTI/I‘-IeCKI/Ie HUTPOCOEOUHEHUS. Cmoco0sr TIoJTy4YeHus U XUMHUY€EeCKUe cBoiicTBa. CXeMH

BOCCTAHOBJIEHUSA HHTpOCOQHHHeHHfI B KHCJIOM U IIENI0YHOU cpepe.

. OmHOOCHOBHEIE (eHoH. Croco0H monydeHus Genonos. KyMobHEIM MeTOH TONydYeHus GeHoma.

MexaHn3M KHCIOTHO-KQTaIUTHIECKOTO PA3JI0KEHUS TUAPOIEPOKCHIA N30 PONUI0eH301a. XUMUYECKHE
CBOICTBa (GeHOJIOB. BiusiHue 3aMecTrTeNel B iApe Ha KUCJIOTHEIE CBOUCTBA (peHOJIOB. [IpUYMHEL
TIOBHLIIIIEHHOM (IT0 CPaBHEHUIO CO CIIMPTaMM) KUCIIOTHOCTY (eHOJI0B. MexaHU3M peakiuy PalimMepa-
Tumana.

. IIpumenenue dexona. PeHo-GpopManboerunHse CMOJH. [IpuMeHeHrEe PEHOJIOB B KaUeCTBE HHTUOUTOPOB

PaluKaIbHO-LIEMTHBIX Peakuil. MexaHu3M HHTHOUPYIOMEro JeicTBUsl GeHOIOB. [IByXaTOMHEIE (EHOIIB U
XuHOHHL. [Tony4yeHue U XUMUYECKUE CBOUCTBA.

. Apomatuueckue amuHH. Knaccudukaimsi, Clioco6bl mOIyYeHusT, XUMUYECKHE CBONCTBA. OCHOBHOCTH

apoMaTHU4YeCKUX aMUHOB. BiusiHUe 3aMeCTUTeNel B 9Ape Ha OCHOBHOCTh apOMaTHUYECKUX aMUHOB. AMUHEL
KaK MHTMOUTOPH PAAUKAJIBHO-IIEIHBIX TPOIIECCOB, MEXaHU3M MHTHOUPYIOIIETO NeUCTBUS.

. ApoMartuyecKye quUa30- ¥ a30COeTUHEeHNs. MeXaHU3M PeaKIWy NUa30THPOBaHUsI. XMMHUYECKHe CBOKCTBA

ouasocoequHeHuN. PeaKIuy 11a30CcoefUHEHNH, IPOTEeKAalOIIKe C BhIeIeHHEeM a30Ta, MeXaHU3M pPeakluu
3aHgMeliepa. Peakuyuu qua3ocoequHeHNH, MPOTEKAOIUe C COXpaHEeHNEM a30Ta. MexXaHU3M peakIuu
asocoueTtanusi. Kpacurenu. CBs3b LIBETa CO CTPOEHUEM. XPOMOQOPHBIE X aYKCOXPOMHBIE TPYIIITHL.
ApoMaTuyeckre anbIeruabl 1 KeTOHb. CIoCOO0H MoNnydeHus. MexaHW3M peakLuy alluInpoBaHus OeH307a
no ®pupenio-Kpadrcy. Xummdeckue cBoiicTBa. Peakiuu KOHIeHCAIIMN apOMaTUUECKUX albIeTuI0B.
MexaHu3MBI peakiui [lepkruHa v 0eH30MHOBOM KOHOEHCANNN. PeakIiuu OKUCTIEHUS BOCCTAHOBIEHHUS.
MexaHnu3m peaknuu Kanuuiiapo. MexaHu3M IeperpynnupoBKY OKCUMOB KETOHOB (IIeperpyIIupoBKa
Bekmana). Kanponakram.

ApomaTtuyeckue KapOOHOBEIE KUCTIOTHL. [ToydyeHre U XUMUYECKIe CBOUCTBA. [TonyyeHrne apoMaTUIeCKUX
OUKapOOHOBEIX KUCIIOT ¥ (PTaleBOro aHTUAPHIA, MpuMeHeHue. [1onuadupsl Ha 0OCHOBE TepedTaneBon
KHCIIOTHI.

ApoMaTuyeckre MHOTOSIIEPHBIE COEOUHEHNS C HeKOHIEHCUPOBAaHHBIMH sapaMu. [udeHun, Cocoos
nonydyeHus. beH3UAMHOBAS MEePETPYIIUPOBKa U e€ MexaHu3M. Tpudenunmeran. Kpacurenu psapga
TpubeHUIMETaHA.

ApOMaTI/I‘-IeCKI/Ie MHOTOdAePHbBIE COEUHEHNSs C KOHOEHCUPOBAaHHEIMU A0PaMu. Ha(l)TaJ'II/IH, CTPOEHue,
METOQHI IIOJIyUeHNs], XUMUYeCKIe CBOMcTBa. CpaBHEHME CO CBOMCTBaMU OeH30J1a. JNEeKTPODIIbHOE
3aMelneHre B HadTaIMHOBOM SIIpe, IPaBUia OpueHTalmu. AHTpaleH U GeHanTpeH. CTpoeHue u
XUMHUYECKHe CBOMCTBA.

[TaTUYIeHHBIE TETEPOLUKINYECKUE COEUHEHUS C OMHUM reTepoaToMoM: MUPPo, TuodeH, dbypaH.
[MonyueHue, CTPOEHUE U XMMUYECKHE CBOMCTBa. OCOOEHHOCTH IIPOBEEHMUS PEeaKIMK 3JIeKTPOGUIBHOTO
3aMeIleHusl.



15. Unpon. ITonydyenue u xuMudeckue CBOMCTBa. [Ipon3BOgHEIE HHAOJIA B Ka4eCTBe Kpacutenei. MHOuro.
[Mupupus u xuHONUH. [lony4yeHue, CTpOeHNE U XUMUYeCKue CBOMCTBa. OCHOBHOCTb NUPHULIKHA U
xuHoNMHA. OCO0EHHOCTY IPOTEKAHUS PeaKUui 3JIeKTPOPUILHOT0 B HyKIe0hUILHOT0 3aMeIeHUS B
IUPUOUHE U XUHONIMHE. MexaHu3M peaknuu Ununbabuna.

16. 'eTepoOnUKIIEL C ABYMS reTepoaToOMaMu: IUPa30yl, UMHAa30J1, TUa30J, NupuMunul. ITonydenue, CTpoeHue,
XUMHW4YECKNe CBOXCTBa, IPUMEHEHHeE.

2.3. MeTonnueckue MaTepHasbl, ONpeaesaolne Npoue ypsl OeHHBaHUsI 3HaHUH, YMEeHHUIH,
HABBIKOB U (H/IH) OIbBITA IESATEILHOCTH, XapaKTepHU3yoIlue 3Tanbl GopMUpPOBaHHUS KOMIETEHIIHH

Tekymmas aTTecTanus 00y4aroumxcs IPOBOAUTCS IO PE3yIbTaTaM BHITOIHEHUS rpaduka 1abopaTopHOro
NIpakTUKyMa U pe3yJIbTaToOB IIPOBEPKU TeOPETUYECKUX 3HAHUU B BUE YCTHOTO OIIPOCa, IPY Bblgaye OOIycKa K
BHIITOJTHEHUIO JTAO0PATOPHLIX PaboT U UX 3aluTe, a TakXKe M0 Pe3yibTaTaM CAauy WHAUBUAYAILHEIX 3afaHUN
o

TEeMaM.

«Peaxmuu 3neKTpodUIBHOT0 3aMellleHNs U IpaBujla OpHeHTallul B apoMaTu4eckKoM psany».u «[amores-,
HUTPO U

CynbGONPON3BOAHEIE aPOMaTUYECKUX YIIeBOOOPOLoB. Peakliny HyKneoQUIbHOTO 3aMelleHus B
apoMaTH4eCKOM

pany>.

TpeboBanus Kk 0pOpPMIEHHUIO 0TYETA COTNEPKATCS B METOOUYECKUX YKa3aHUIX K J1ab0paTOPHOMY IPAKTUKYMY.
[TpomexyToYyHasa aTTecTallds IIPOBOTUTCS B popMe 9K3aMeHa COrylacHO « MHCTPYKUIUYU IPOBeNeHus
9K3aMeHOB U

3adeToB Ky3['TY Mm 48-10» ot 29.05.2015.



