degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TeXHOJIOTUH

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: BBeznenue B OM0OpraHUYECKYI0 XHMUIO

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa HaHO-, OMO0-, HTHPOPMAITMOHHBIX Y KOTHUTUBHBIX TEXHOJIOTUH

Kypc: 2

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4et

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonmnuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 2

[Iporpammy cocrasuin: O.J1. Jlontuna, n-p 6uon. Hayk, mpodeccop, TOIECHT

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl HAaHO-, OMO-, THPOPMALMOHHBIX ¥ KOTHUTHBHBIX TEXHOJIOTUH
19.03.2021



AHHOTANMA

Buoopranudeckass XMHs U3y4aeT CBSI3b MEXKAY CTPOCHHEM OPraHWYECKHX BEIIECTB U UX OMOJIOTHYCCKUMHU
(bYHKITUSIMU, HCTIONB3YS METOABl OPTaHWYECKOW W (U3NYECKOW XUMHH, a Takke (PU3UKA U MaTeMaTHKH.
OOBeKThl HM3y4YeHUs] OMOOPTaHMYECKOW XUMHHM — OHOJIOTWYECKH BaXKHBIE MPHUPOJHBIE W CHHTETHUECKHE
COCIIMHEHUS, TIIABHBIM 00pa3oM OHOIOIIMMEPHI, & TaKK€ BUTAMHUHEI, TOPMOHBI, aHTHOWOTHKH, TMPUPOTHBIC
(epoMOHBI M CHUTHAJIbHBIC BEUICCTBA, OMOIOTHYECKH aKTHBHBIE BEUIECTBA PACTUTEIHHOTO MPOUCXOXKICHUS,
BHYTPHUKJICTOUHBIC PETYIATOPHI, a TaKKe CHHTETHYECKHUE PETYISITOPhl OHOJIOTHYECKUX IIPOIECCOB —
JIeKapCTBEHHBIE TIPETaparsl, IECTHIHIBI U PyTHE.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- (bOpMI/IpOBaHI/IG 0a30BBIX 3HAHMI OCHOBHBIX IOHATHI M 3aKOHOB XHMHUH, CBOMCTB Ba)KHCHIIINX
BCIICCTB, IOHHMAaHHUC CYTHU XHUMHUYCCKUX npeBpameHnﬁ, CIIOCOOHOCTH NPUMCHATL 3HAHUA Ha
IIPaKTHUKE.

33)13‘[1/[ JAUCHUIIINHBI
- OCBOCHHC CTyACHTaMU 0a30BEIX 3HAHUN B 0071aCTH OMOJIOTMYECKOU XHUMHUH;

- TpuoOpeTeHHe TEOPEeTHYECKUX 3HAaHWUK B 0OJACTH M3y4YeHHs HauOoJee Ba)KHBIX MPOIECCOB
OMOJIOrMYecKoro OOMEHa BEHIECTB B JKMBOH KJIETKE, KOOPIMHALMHK W PETYISIHHA 3TOro oOMEHa,
CONPSKEHUS] METa0OINYECKUX IUKIIOB,;

- OKa3aHHE KOHCYJIBTallMi W IMOMOIIH CTYACHTaM B OOJIACTH TeX pa3/ieioB MOJEKYISPHON OHOIIOTHH H
XUMHHM KMBOTO, KOTOpBbIE HEOOXOIMMBI JUIS BBINOJHEHUS COOCTBEHHOH TEOPETHYECKOH |
MPaKTHYECKOH PadOTHI CTY/ICHTOB;

- (opmHpOBaHHE Y CTYICHTOB HAaBBIKOB CaMOCTOSITEIbHOW pabOTBHI CO CIEIHAIbHOW HaydHOH
JUTEpaTypoii OMOJIIOTUIECKOI HATIPABICHHOCTH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-4.1 Brnageer weTromaMM Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WH(GOpMalHu{ MpH PELICHUN
3a7a4 npodeccHoHaTBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHYeckod wuHpopManmuu B OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00paboTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue nepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENLHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpOUTh MAaTEMAaTUYECKUE MOACIH MAJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUN B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH I1K-1.5 Buageer HaBblkamu Oe3omacHol paboTel €
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI COBPEMEHHBIMH  HAy4YHbIMH [OpuOOpaMH H  APYTUM
MpeMETHOM 00J1acTH) U (WJIN) TEOPETUUECKUE |IKCIIEPUMEHTAIbHBIM 000py10BaHUEM

(aHAMMTHYECKUE U IMUTALIHOHHBIC) [IK-1.6 3HaeT OCHOBHBIC TMpaBWJIA MOBEACHUS U PabOTHI B

HCCIICAOBAHUS COBPEMEHHOI Hay4HOH 1abopaTopun




[IK-1.7 Coocoben omeHuBarh TpedyeMble  pecypchl
(MarepuanbHbIE ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPaMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

[IK-1.9 3naeT nepeyeHs BeAyHIINX MEPUOANUESCKUX HAYYHBIX
W3aHU W CIOCOOEH BBINENSATh aKTyaJIbHbIE HAy4HBIC
MyOIuKanuu B Mpo)eCCUOHANBHOM 001acTH

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON peAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHara3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTENHHON
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIUHUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.1 3naer ymnciieHHbIE MOPSIIKH BEIWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT UWCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPEIIHOCTH  M3MEPEHHH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[MK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIIEACTBEHHBIE
OTHOIIICHHS UCTIONB3YEMbIX TOHITUH U MOJesei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- OCHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX IPOLIECCOB;
- CBOMCTBa XMMHUYECKHUX JIEMEHTOB U HX COCTUHEHU;
- IpaBWJIa TEXHUKHU 0€30MIaCHOCTH MPH padoTe ¢ XUMUUYECKHUMU PEaKTHBAMH.

YMETb:
- HUCHONb30BaTh  HEPUOJUYECKYIO

CUCTEMY OJICMCHTOB JUIA OIIMCaHuA XUMHYCCKUX nu

(PM3UKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCIMHEHUH;
- HCIOJIb30BaTh IOJYYECHHBIC 3HAHUS TIPH BBHINOJHEHUH J1a0OpaTOpPHBIX pPabOT, pelIeHUH 3agad U

06CY)KI[€HI/II/I TCOPCTUUCCKUX BOIIPOCOB;

- QHAJIM3UPOBATh MOIYyYEHHBIE B X0/1€ 1TA00paTOpHOIl pabOTHI JaHHbIE U JIeNIaTh MPaBUIIbHbBIE BEIBOJIBI;

- BBIOMpaTh U MPHUMEHATH MOIXOJsIIee 000pYyIOBaHUE, HHCTPYMEHTHl M METOABI MCCIIEJOBAaHUMN IS
pelleHus IOCTaBIEHHBIX SKCIEPUMEHTAJIBHBIX 3a/1a4;

- KpUTHYECKH OLIEHUBATh IPUMEHUMOCTh PEKOMEHJOBAHHBIX METOUK U METOJOB.

BJIAJIETD:

- HaBbIKAMH OCBOEHUS 00JpIIOT0 00BbeMa HHPOPMALIUY;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;

- KYJBTYpO# MOCTAHOBKU M MOJICIMPOBAHUS OMOJIOTHUECKUX 3a/1a4;

- HaBBIKAMH TPaMOTHOH 0OpaOOTKM pe3yabTaTOB OMNbITA M COIMNOCTABICHHS C TEOPETUUECKUMHU

JaHHBIMH

- HpaKTHKOﬁ HCCJICAOBAHNA U PCUHICHHUS TCOPETUUCCKUX U IIPUKIIAJHBIX 3a1a4.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora

1 BBenenne B 6M00OpraHUuECcKy0 XUMHIO. 4 1 6

) VYpoBHU OTHCaHUS CTPOCHHS ) 1 6
OMOOPTaHNYECKNX COCAMHECHUMH.

3 XuMHdeckas CBA3b U B3aMMHOE BIIUSIHHE 4 3 6
aTOMOB B OPraHMYECKHUX COCINHEHHSIX.

4 [IpocrpancTBeHHoE CTpOCHHE u 4 3 5
HU30METPHSL.

5 KucnorHo-ocHOBHBIE } CBOMcTBa 4 1 6
OpPraHNYeCKUX COCIUHEHUH.

6 CtpyKTypHBIE KOMITOHEOHTBI 4 1 6
OMOTIOMMEPOB.

7 YpoBHU [IPOCTPAaHCTBEHHOM 4 ’ 5
OpraHu3anu OUOIIOTUMEPOB.

] Mertonst HCCIICAOBAHHUS 4 3 5
OMOOPTaHNYECKNX COCAMHECHUH.

Wroro yacos 30 15 45

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. Beenenue B GMOOPraHUYECKY0 XUMHIO.

[Ipenmer opranuueckoil xumuu. Ymiepod. MCTOUYHHUKHU BBIACACHUS U TOJYYCHUS OPraHUYECKHUX
BemecTB. OCHOBHBIE KJIacChl OPTraHUYECKHX COCTUHECHUH: YTIEBOJAOPOABI, (YHKIIMOHAIBHEIC
NPOU3BOAHBIC, TETEPOLIUKIIBI.

Pannonansuast u I[UPAC HOMEHKJIAaTyphl — OCHOBHBIE TMOJIOKEHUS W TIPAaBHJIA. YPOBHU ONMUCAHUS
OpraHUYECKUX COCAMHEHHH: Ka4eCTBEHHBIM COCTaB, KOJWMYECTBEHHBI COCTaB, CTpPOCHHE.
CrpykrypHas uzomepust. Metons! ucciieioBaHHUsl OpraHUYEeCKUX COSAUHEHUI.

2. YpoBHU ONMCaHUs CTPOCHHS OMOOPTaHUYECKUX COCAMHECHUH.

Krnaccudukanust opraHn4ecKix COEAMHEHUH 10 CTPOCHHIO YIIIEPOAHOTO ckenera. OyHKIMOoHaNbHbIE
IpyNIlbl U COOTBETCTBYIOIIME KJIACChl OpPraHMYECKUX COeAuHeHuil. J[Ba BHJa HOMEHKJIATYPHI.
Cucremarnueckass  Homenkiarypa MIOIIAK. TpuBuanbHble Ha3BaHusl. XHUMHUYEcCKas CBSI3b B
OpPraHMYeCKHX COeAMHEeHUsAX. MeToabl MoneKymsipHbeIx opoutaneit (MO) U pe30HaHCHBIX CTPYKTYp
(PC). ®opmynst JIstouca. MuaykruBHbie 3¢dextsl. DHeprus conpsbkeHus. MesomepHbie 3(pQeKTol.
HenokanuzoBanusie cBsa3u B merosnie PC. [IpenensHbie pe3oHaHCHBIE CTPYKTYPBI.

Apomarndeckue COEOUHEHHUs, apoMaTHdHocTh. llpaBwio Xiokkens. [, [, [J-ConpsbxeHue
[J-conpspkenue. benson u apomarnueckue HUMKIIbL. BonopoaHas cBsi3b B OpraHUYeCKUX COCIUHEHUSX.
MexMoneKynIpHble B3aUMOACHCTBUSL.

3. XuMHYECKasl CBI3b U B3aMHOC BIIMSHUE aTOMOB B OpraHU4YCCKUX COCAUHCHUAX.

Atomubple opOutanu. [ubpuausanms opOurtaneit. ¢ u 7 — Cs3u. KsanToBO-mMexaHmueckoe
ONMCaHUE KOBAJICHTHOHM cBs3W. MeToj MoneKysipHbIXx opOutaneii (MO) U MeToJ pe30HaHCHBIX
ctpykryp. CompsbkeHrne W apomMatudHocThb. llpaBuno Xrwokkens. WMHAayktuBHbie 3(QeKTs.
Mesomepasbie d3¢dexTsl (3 dekT compspreHws).



4. IlpocTpaHCTBEHHOE CTPOCHHUE M U30METPHSL.

DJIeMeHThl CUMMETPUHM U YCJIOBHSI BO3HHKHOBEHHS XUpanbHOCTH. OTHOCHUTENbHAs M aOCOMIOTHAS
koH(purypauus. Terpasapuueckue npoekuuu. [Ipoekunn no Pumepy. CoequHeHus, cogepKaie
HECKOJIbKO XHpaJIbHBIX LIEHTpOB. HplOMEHOBCKME IpOEKLUUH. DHAHTUOMEpPUS, JUACTEPEOMEPHSL.
Panemarsl. Me3o-¢gopmbl. CTepeoxumMusi aMUHOKHUCIIOT M YIJIEBOJOB.

5. KuCII0THO-OCHOBHEIC CBOMCTBA OpTraHNU4YCCKUX COGHHHGHHﬁ.

Kucnornocte u ocHoBHOCTh 10 bpencreny. Kucnoret um ocHoBanusi Jlptouca. BrusiHue
AIIEKTPOHOJOHOPHBIX M AJIEKTPOHOAKIICTITOPHBIX TPYII HA CHITy KUCIOT W ocHoBaHmid. pKa u pKb.
KucnotHo-oCHOBHOE paBHOBECHE B PACTBOPE AMUHOKHCIOT. [IBUTTEp-MOHBI, H303JEKTpUYECKAS
Touka. HeliTpanbHele, KUCIBIE U OCHOBHBIE 0-aMUHOKHCIIOTHI.

6. CTpyKTypHBIE KOMITOHEOHTBI OHOTIOTUMEPOB.

Hexotopble XMMH4ecKHe CBOWMCTBAa a-aMHHOKHCIOT. KauecTBeHHble peakuuu. CTpoeHHE M CHHTE3
nentuioB. Monocaxapunsl. Llukimyeckue popmel caxapoB. Hykieo3uabl U HyKJICOTHIBL.

7. YpOBHH ITPOCTPAHCTBEHHOW OpraHU3aluy OMOIIOIIMMEPOB.

Cuutbl, CTaOMIM3UPYIOIINE IPOCTPAHCTBEHHYIO CTPYKTYpy OuomnonumepoB. [lepBuunas, BropudHas,
TpeTHYHasl U 4YeTBEPTHUYHAs CTPyKTypa OeikoB. [lepBuuHas, BTOpMYHAS M TPETUYHAS CTPYKTypa
HYKJIEHHOBBIX KHUCJIOT.

8. Metob! HccneqoBaHusl OMOOPTraHUYECKUX COSTMHEHH.
Onekrpodopes. Xpomarorpadus. CriexrpaibHble MeTObI. JIuppakiinoHHbIE METOBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. O6mas u Heopranudeckas xumus [ Texcr] : yueOHuK 1711 By30B / H. C. AxmetoB .— 7-¢ 3.,
crepeotun. — M. : Beicmas mkona, 2009 .— 743 c.

2. buoxuMmudeckue 0CHOBEI JKU3HEEATENbHOCTH YenoBeka [ Tekct] : yued. mocodue s By3oB / [1O. b.
Ounmunmnosud u ap.] .— M. : BIAJIOC, 2005 .— 407 c.

3. buoxumus [Tekct] : yaeOHUK amst cTyneHToB Mej. By3oB / mon pea. E. C. CeBepuna .— 5-e usf.,
uctp. u gorr. — M. : [DOTAP - Menua, 2013, 2015 .— 768 c.

®onp auTeparypsl Kadeaps

4. Harnspnras ouoxumust. Koneman 4., Pém K.-I. M.: Mup, 2000. - 469 c.

JomnonHurensHas aureparypa
®onp auTeparypsl Kadeaps

1. OBumaHHKOB FO.A. buooprannueckast xumus. - M.: [IpocBemenue, 1987.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



1) http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponHas oubianoreka dusrexa, paznen «OO0mas
XU-MUSD»

2) http://www.edu.ru — deaepanbusiii nopran «Poccuiickoe o0pa3oBaHuE».

3) http://chemistry.fizteh.ru/materials/

4) ru.wikipedia.org> Xumus

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[Ipu moAroTOBKE M YTEHUH JIEKLMH MOXKET NOTPeOOBATHCS CIeyolee MPOorpaMMHOe 00ecieyeHHe:
MS Word, MS Power Point, MS Visio. [Ipu camocTosiTensHOM U3y4eHHN Y4eOHOTO Marepuaa
HeoOX0AMMO Hau4yue ycTaHoBieHHbIX: Acrobat Reader, DJVU Reader.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIuid AWCIHILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JIOJDKEH 3HATh OCHOBHBIEC OIpeNeieHHs AUCIUILINHBI,
YMETh IPUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3INYHBIX 3a]1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHON CaMOCTOSTEITLHON PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeajaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYINHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SJHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 2

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpadoTunk: O./1. Jloniuna, a-p 6uon. Hayk, mpodeccop, ZOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOH U (M)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJIHBIX 3349

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalWuW MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU

u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH
npodecCHOHAIBHON IS TeTbHOCTH
OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,

oubnuorpaduyeckue nepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSAMU C LIEJIbIO NOyUEHUsI, XpaHEHUs U

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECCKOMN)
nHpopMaIuu
I1IK-1.1 Bnageer  gyHmaMeHTanbHBIMH  TIOHSTHSIMH,

3aKOHaMH U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIX

[K-1.5 Bmageer HaBbikamMu 0Oe30MacHONM pabOTBI  C
COBPEMEHHBIMH  HAay4YHbIMH  TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAILHBIM 000pYJOBaHUEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4HO# abopaTopun

[IK-1.7 Coocoben omeHuBarh TpeOyeMbie pecypchl
(MarepuanbHbIE ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHUPOBAHUS U IPOrPAMMHBIMU [TaKETaMU
JUISl HAYYHBIX pacyeToB

[IK-1.9 3naeT nepeyeHs BeAyHIINX MEPUOANUESCKUX HAYYHBIX
W3aHU W CIOCOOCH BBINENATH aKTyaJIbHbIE HAy4HBIC
MyOIMKanuu B Mpo)eCCUOHANBHOM 001acTH

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHAana3oHbl paboumx
[apaMeTpoOB MCIOIb3YEMOT0 HaAyYHOTO 000pyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeeT npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHON
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT WCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IOTPELIHOCTH  MU3MEPEHHH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei




2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AMCIMIUIMHBI «BBeieHe B OMOOPraHNUECKYI0 XUMHIO» 00yUarOIMiCs TOIDKEH:

3HATh:
- OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX MPOILIECCOB;
- CBOMCTBa XMMUYECKHUX JIEMEHTOB U UX COCIAMHEHHI;
- IpaBUJIa TEXHUKH 0E€30MaCHOCTHU P paboTe ¢ XUMUYECKUMH PEaKTHBAMHU.

yMeTh:
- HCIOJB30BAaTh NEPHUOAMYECKYIO CHCTEMY DJIEMEHTOB I ONHMCAHUS XUMHUYECKHX U
(PM3UKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCMHEHUH;
- HCIIONB30BaTh MOJYYCHHBIE 3HAHWS MPU BBIIOJIHEHUH JIAOOPATOPHBIX paldoT, pelieHuH 3anad u
00CYKI€HIH TEOPETHYECKIX BOIPOCOB;
- aHAJIM3UPOBATH MOJIyYEHHBIE B XO/I€ 1a00paTopHON pabOThI AAHHBIE U IE1aTh PABUIIbHBIEC BHIBOABI;
- BBIOMpaTh U MPUMEHATHh MOAXOZsIIee 000PYIOBaHWE, HHCTPYMEHTHI U METOABI MCCIEJOBAaHUN JUIS
pEIIEHHS TOCTAaBIEHHBIX SKCIIEPUMEHTAIBHBIX 33134,
- KPUTHUYECKH OLIEHUBATh IPUMEHUMOCTh PEKOMEHI0BAHHbBIX METOIUK U METOIOB.

BJIA/IETh:
- HaBbIKAMH OCBOEHUS O0IBIIOT0 00beMa HHPOPMAIINY;
- HaBBIKAMH CaMOCTOSITEIbEHOU paboTHI B 1aboparopun U MHTEpHETE;
- KYJIBTYPOi IOCTAaHOBKU U MOJICIMPOBAHMS OMOJIOTHYECKHX 33/1a4;
- HaBBIKAMH TPAMOTHOH OOpaOOTKM pEe3yabTaTOB OINbBITa M CONOCTABICHHS C TEOPETUUCCKUMH
JaHHBIMU;
- IPAKTHKOW UCCIICOBAaHUS M PEIICHUS TEOPETUIECKUX U MPHUKIIAIHBIX 33/1ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TeEMaM MPEbIIyIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJACHHON TEME.



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHUIl, MCHOJb3YeMbIX /AJsl OLEHKH 3HAHMIi,
YMeHUii, HABbIKOB

[TpoMeskyTouHasi aTTecTalys M0 TUCHUIUTNHE «BBeaeHne B OHOOPraHMUYCCKYIO XHMHUIO
ocytiecTBisieTcs B hopme audhepeHIIMPOBAHHOTO 3a4eTa B 3 ceMecTpe.

Hepeqenb THUIIOBBIX KOHTPOJbHBIX BOIIPOCOB JIJIAA CAaYU )IH(l)(l)epeHIII/IPOBaHHOFO 3aqgeTra:

1. Haiite onpeneneHue xu3Hu. OrpaHUYNBACTCS JIH KU3Hb KJIETOYHBIME (hopmamu? Kakue
dbopmpbl xu3HM Bam uzBecTHbI? {1151 4ero BaXKHO M3ydaTh XUMUIO KUBBIX CHCTEM?
2. Yro Takoe OMoreHHsle dieMeHTh? KakuMu o0mmMy CBOMCTBAMU 00/1a1al0T OMOT€HHBIE

anemenThl? [lpuBenure mpuMepbl OMOTC€OXUMHUYECKUX ITMKIOB, U BaXXHOCTh HMX OTIEIBHBIX
cTagui.

3. Pacckaxxute o Hanbosiee MaclITaOHBIX OTKPBITUSAX B Ouosnoruyeckoi xumuu. Kakosa
POJIb OMOXMMHUU B CTPYKTYpPE COBPEMEHHOTO 3HAHUS?
4. Pacckaxute 0  mpuHOMIAX — KiIacCU(UKAUMM ~ aMUHOKUCIOT. YTo  Takoe

crepeocnennuyHocTs? [loueMy MMEHHO aMHHOKHCIOTHI HamOojiee MOAXOIAT JJISi CO3/IaHUs
Ouonornyeckux KartanusatopoB? Kakue wMMeHHO peakuuu HauOojiee XapaKTEepHbI IS
aMHHOKHUCIIOT?

S. Onuumre OCHOBHBIE CBOWCTBA MENTHIHOW cBs3U. Kakue ypoBHM oOpraHu3anuu
CTpYKTYyphl Oenka Bam n3BecTHbI? B uéM COCTOMT MpeuMyIIECTBO MOJMIENTUIHBIX LENed Kak
CTPOUTEIBHOTO MOAYJISA?

6. Pacckaxxute 00 OCHOBHBIX BapHaHTax Kiaccupukamu 0enkoB. Kak MOKeT mpoucxoanTh
BO3HMKHOBEHHUE HOBBIX BapHaHTOB 0esikoB? Bo3moxkHa 11 abroreHHas 3BOJIOLuUs ?

7. Onumure wu3BecTHle Bam  Mertonsl uccnenoBanust OenkoB. Kakue unMeHHO
OuosIornyeckue 3aauyi MOXKHO pelaTb STUMH METOAAMU ?

8. Kakumu MetonamMum MOXKHO  BbLIEHAT W pasfenarbs Oenku? Pacckaxure o
Xpomarorpauyeckux 1 MeKTpoHOpeTHUECKUX METOAax paboThl ¢ OeKaMu.

9. UYro takoe nporeomuka? Kakue npuHIUMNINAIEHO HOBbIE OMOJIOIMUYECKHE TaHHBIE MOYKHO
MOJIyYUTh €€ MeToaMu?

10.  Pacckaxute o kinaccuukanuu (HEpPMEHTOB COTIACHO BBIMTOIHAEMBIM MUMH (QYHKIIUSIM.
Kak nmMeHHO npoucxoaut ¢pepMeHTaTUBHBINA KaTanu3 (Ha mpuMepe ypeasbl Wi Ipyroro oemnka)?
11.  Kakue mpakTuyeckue NPUMEHEHUs HaXOAsTCs Uil (pepMEHTOB B NMPAKTUKE HAyKH U B
ObITY? SIBNsIeTCS M pepMEHTATUBHBIN KaTalu3 0OpaTUMBIM MPOLeccoM?

12. Kakue KOJIMYECTBEHHBIE MapaMeTpPhl XapaKTepU3yIOT (epMEHTATUBHBIA KaTanu3? Urto
TaKOe MHTUOMTOpPBI M aKTUBAaTOphl (epMeHTOB? Pacckaxure 00 m3BecTHbIX Bam BapuanTtax
KMHETUKU (DepMEHTATUBHBIX peakuuii?

13. Omnummre u3BecTHble Bam kiacchl HyKiIeMHOBBIX KucioT. KakoBa, Ha Bam B3z,
0uepéNHOCTh BO3HMKHOBEHMSI 3THX KJIACCOB B XOJ€ HBOJIOLMU XUBOro? B uém cocrosT
NPUHIUIHATIbHAS Pa3HULIA ONOIOTHYECKOM XMMHHU 3THUX KJIACCOB?

14.  Pacckaxure 00 u3BecTHBIX Bam MOHOMepax HYKJIEMHOBBIX KHMCIOT, MYTSIX CHHTE3a U
pasHoOOpa3uu (GopM HYKIEHHOBBIX KHUCJIOT B KJeTKe. B Kakux OHMONOrmyeckux mnpolieccax
MPEUMYIIECTBEHHO YYacTBYIOT T€ WM UHBIE (DOPMBI HYKJIEUHOBBIX KUCIOT?

15.  KakoBa posib HYKJIEHHOBBIX KHCIOT? CHocOOHBI JIW OHM K KaTajau3y OWOIOTHYECKUX
peakumii (ecmu ga, mpuBenute, npuMmepsl)? Pacckaxute o Oaktepumodarax, mpodarax u
IIa3MUAAX.

16.  Pacckaxxute O  TNPOM3BOAHBIX  HYKJICOTHIOB,  CIYKAINMX  YHUBEPCATHHBIMH
HHEPreTUUYECKUMHU MeTabonuTaMu KIeTKH. UTo Takoe Makpospruueckue coenuHeHus? Kak



HPOUCXOINUT 3aracaHue SHEPTHU B HyKieotuaTprdocharax? Yro TaKoe
nepedochopunrpoBanue?

17. Pacckaxxute 00 OCHOBHBIX METOJIAaX BBIACIICHUSI U UCCIEIOBAHUS HYKJICMHOBBIX KHCIIOT.
Kakyto Ononorndeckyro HHPOPMAITUIO MOKHO MMOJIY4aTh STUMHU METOAaAMH?
18. OnuimuTe OCHOBHBIE METOJbl TE€HHOW UHXKeHepun, Bam wu3BecTHble. UTO Takoe

SHJIOHYKJI€a3bl pecTpukuuu? Kakue ¢epmMeHTb 0OMEHA HYKJICHHOBBIX KUCIIOT NMPHUMEHSIOTCS B
T€HHOW UH)XeHEepuu?

19. Pacckaxute, 4TO Tako€ FEHOMHUKA, U YTO BXOJUT B KOMIIETEHIIUIO 3TOM HayKu. YTO Takoe
o6uonndopmaruka? Kakue Ouonoruyeckue 3agayd MOXKHO pellaTb METOAAMU T'€HOMUKH U
ononHpOpMaTUKU?

20.  Pacckaxute 00 OCHOBHBIX 3aKOHOMEPHOCTSX, OIPENENIAIOIMX IPOLECC PEIUIMKALUU
JIHK. 3ayem HyxHa pemukauua? Kak MpoUCXOOUT «KOHTPOJIb KayeCTBa» IMpPHU PEIUIMKaLUU?
OnummMre OCHOBHBIE CTAJMH PEIUIMKALIMA F€HOMA IIPOKAPHOT.

21. Kakue MexaHM3MBbl peIUIMKanMKM TeHoMa Bam wm3BecTHbI? OAMHAKOBBI JIU OHU IS
TF€HOMOB pa3nuuHOi Tomosiornn? Kak HIpoMCXOOUT peIIMKanus OJHOLEINOYEYHBIX I€HOMOB
(Harpumep, BUPYCHBIX)?

22.  Pacckaxure 00 OCHOBHBIX (hepmeHTax, y4yactByromux B perumkanuu JHK. Kaxosa
(GYHKIUS KaX10Tr0 U3 HUX?

23. B uém cwmblca sSBIEHUS TPAHCKPHUIIMKA HYKJIEUHOBBIX KUCIOT? 3aueM HYXKEH IMOCPETHUK
MEXJ1y TEHOMOM U CUHTE30M Oelika? ONUIINTE OCHOBHBIE COOBITUS IIPU TPAHCKPUIILUH.

24,  Kak opraHuM3oBaHa peryisiiius TPAaHCKPUIIUU y Mpokapuor? Uto Takoe mpoMoTop?
KakoBbI OCHOBHBIE OTJINYHS OMOJIOTUN T€HA Y MPOKAPHOT B SYKAPHOT?

25. Kakue ¢epmeHtsl u OenkoBbie (DaKTOpPbHl y4acTBYIOT B TpaHCKpuniuu? Uto Takoe

aTTeHroalss npomoropa? ONUIIUTE OCHOBHBIE IPHUHLMIIBI  OMNEPOHHON  KOHLEMIMH,
npeiokeHHoi JKakoOoMm 1 MoHO (Ha mpuMepe peryisiiuu TPAaHCKPUIILUK T'€HOB JIAKTO3HOT'O
OTIEpOHA).

26.  Yto Takoe LEHTpajibHas JOIMa MOJIEKYIsIpHOW Ouonoruu? B 4éM cMbIc BEKTOPHOCTH
notoka uH(opMalyu U Mmarepuu B kietke? Kak mpoucxonuT peanu3ausi TpEXMEPHBIX CTPYKTYP
Ha OCHOBAaHUM OJIHOMEPHOM reHeTnyeckoi nudopmaru?

27. Yrto Ttakoe TtpaHcusuma? Pacckaxxute 00 OCHOBHBIX MEXaHW3Max TPAHCIIUN Y
npokapuotr. Kakue MakpoMoOJeKyJbl, KOMIUIEKCHI MOJIEKYJ U HHU3KOMOJIEKYJISIPHBIE BEILECTBA
y4acTBYIOT B TpaHcisiiuu? Kak npoucxoaut JexKoinpoBaHue TPUILIETHOTO Koja?

28.  Yto Takoe reHetmuyeckuil koa? SIBiaseTcs JM OH OOIIMM JJs BCEX JKMBBIX OPraHHU3MOB?
KakoBbl MaTepuanbHble OCHOBBI MOJIEKYJISIPHONH MAaIIMHBI, 1EKOAUPYIOIEH reHeTHUYeCKU Ko ?
KakoBa poib OTAENBHBIX KJIACCOB HYKJIEMHOBBIX KMCIIOT B TPAHCIIALUN?

29.  Onummte W3BECTHbIE BaM MeXaHU3Mbl MOCTTPAHCISIMOHHOW MOJU(UKAIUH |
¢donmunra 6enka. B uém coctouT nx Ononornueckuii CMbIca?
30.  Pacckaxure 00 mM3BecTHBIX BaM coenmHeHusM Kiacca yrieBoaoB. Kakue ¢yHKINU U B

KakMX OTJeNax KIeTKM OHHM BbINONHAIOT? KakoBa poib yriaeBoJoB B 00eCHEeYeHHU
MEKKJIETOYHOT'O B3aUMOJEHCTBYS U y3HABaHUs?

31.  OnumuTe OCHOBHBIE MOJUCAXapuiIbl KJIETKH, u3BecTHble Bam. B uém 3akmiouaercs
[JIaBHOE OTJIMYME MEXIYy 0a30BbIMM METa0OJIM3M YIJIEBOAOB Yy *KUBOTHBIX M pacTeHuil? Kakue
nproOpeTeHusl U KaKhe YIYIIEeHUs MOIydaroTcs B KaxJaoM ciaydae? Kak yrieBoisl XUMHUYECKH
CBS3aHBl C JPYTMMH KJIaCCaMU COEIUHEHUH, BaXXKHBIX IS >KU3HM KieTku? Kakue peaxuuu
HanOoJiee XapaKkTePHBbI VIS yIIIeBOIOB?

32.  PacckaxuTe 0 pOJH JHIUAOB B OOECTICUCHUH >KU3HU KJIETKH. Kakue Kiacchl JIMTUIOB
Bam u3BectHbI? UTO CIOyXHT CyOCTpaToM, W3 KOTOPOTO CHUHTE3UPYIOTCS JUMUIBI? OnuiuTe
TJIaBHBIE CBOWCTBA U PEAKIINH JTUITHUIOB.



33. Kak nmunmasl yyacTBYIOT B CO3JJaHUM TPOCTPAHCTBEHHOM CTPYKTYPhI ®KUBOU KieTKu? YUTo
Takoe KoMmmapTMeHTaiu3anus? Kakue BUABI CcaMOOpPraHM3alUd JIMIHJIOB B  BOJHBIX
rerepo¢asHblx cuctemMax Bam n3BecTHbl?

34. Kak mpoucxoAuT CHHTE3 W paclaj BBICIIUX XHUPHBIX KUCI0T? KakoBbl OCHOBHBIE
peakuMyu coeiMHeHMH kiacca JunuaoB? Kak aunmuasl IFeHETHYECKH CBs3aHbl C JIPYTUMHU
KJ1accaM¥ OMOJIOTHYECKH 3HAUMMBIX COCTUHEHUI KIETKU?

35.  Pacckaxure 00 OCHOBHBIX PEAKLMAX, 00ECIEUUBAIOLINX KUBYIO KJIETKYy sHeprueil. Uro
TaKO€ TJIMKOJIUTUYECKOE paclieIieHue TIIoKo3bI? YTO sBIsieTcs TJIAaBHBIMH MPOIYKTaMU
rukomm3a? Kakue OCHOBHBIC BapuaHTHl OpoAMJIBHOTO (aHa’dpoOHOro) mertabonusma Bam
u3BecTHbI? [IpuBeauTe NprMepsl rOMO- U reTepoeMeHTaTUBHbBIX OposkeHuil. Kak crmoco6HOCTD
HEKOTOPBIX MUKPOOPraHU3MOB K OpOKEHHIO UCIOJIb3YETCsl Ha IPAaKTUKe?

36. Urto Ttakoe oxuciaurensHoe QochopunupoBanne? Kak mocturaercs Oonee moiHAs
yTUIM3alMs KIETKON MUTATENbHBIX BELIECTB 3a CYET OKUCIEHUs KuciaopogoM? UTo Takoe UK
TPUKapOOHOBBIX KUCIOT?

37.  Poup nuxna TpukapOOHOBBIX KHCIIOT B XHM3HM KIETKH. MaTepuaibHbI OanaHC LKA
TpUKapOOHOBBIX KUCIOT. CO3/laHKe TpalueHTa KOHIEHTPAIIMKA IIPOTOHOB, U UCIOJIB30BAHUE €T0
sHepruu Ha cuHTe3 AT®D. OcHOBHBIE ¥ TOOOUHBIE PEAKLINY LIETIH TPAHCIIOPTA JEKTPOHOB.

38. Kak B KMBOM KIETKE OCYHIECTBISETCA B3aUMOJCHCTBHE IUIACTHYECKOIO U
sHepreruyeckoro ooMeHos? Kakue Bupl 3amacHbIX BelecTs Bam n3BecTHbI?

39. Uro Takoe ropmonbl? Kakue Buzapl ropmoHoB Bam wusBectHbhl? Kakue mnpumepsl
TOPMOHAJILHO PETYJIMPYEMBIX MpolieccoB Bbl MokeTe npusectu?

40.  Yro Takoe BTopuuHbIe MecceHKephl? [t uero onn ucnonsizyrotcs? Kak Bel cunraere,
B 4éM MpPEUMYIIECTBA KaCKaJHOM OpraHn3alui HEKOTOPbIX OMOXUMHUYECKUX MTPOLECCOB?

4. Kputepuu olleHNBAHUSA

OueHka bausl Kpurepuun

10 riy0OKOe 3HAHUS TeMBbI, OJecTAIee U3I0KEHHEe MaTepHara,
0e3yIpedHo perI¢HHBIC KOHTPOJIBHBIC 3aJla4yH, YMEIIO
BBITIOJTHEHHBIN YKCIIEPUMEHT, MPAaBUIILHO 000CHOBAHHEIE,
TPAMOTHBIC BBIBO/IBI

9 3HaHME TEOPUU U3y4aEMOW TEMBI, IPABUIIBHO PELIEHHbIE
KOHTpPOJIbHBIE 33/1a4¥, YMEJIO BBIOJIHEHHBIN 3KCIIEPUMEHT,
OTJIMYHO IpaMOTHbIE 0OOCHOBAaHHBIE BBIBOIBI
8 3HaHME TEOPUHU U3y4aeMOM TEMbl C HE3HAYUTEIbHBIMU

HETOYHOCTAMHU B (POPMYJIMPOBKAX, BEPHO PELIEHHBIE
KOHTPOJIbHBIE 337a4l C BO3MOXKHBIMU OMMCKaMH WUJIH C
HECYIIECTBEHHBIMH apu(METHUECKUMH OINOKaMHU, YMEIIO
BBITMIOJTHEHHBIN SKCIIEPUMEHT, TPaMOTHbIE 000CHOBaHHbIE
BBIBO/IbI

7 B pemenunu 3a7a4 A0nyIieHbl OIMMOKY, IPU 3TOM CTYJIEHT
MOKA3bIBAET XOpoIllee 3HaHNE U3y4aeMOoro MarepHaia,
nmabopaTopHasi paboTa BBINOJIHEHA TPAMOTHO, BHIBOIBI
MPUCYTCTBYIOT.

6 B pemenuu 3a7a4 A0nymieHbl OMMOKH, TPU 3TOM CTYJEHT
[IOKA3bIBACT XOPOIIEe 3HAHUE U3y4aeMOI0 MaTrepuasia, Ho
JIOITyCKAaeT HE COBCEM TOYHBIE OTBETHI HA TEOPETUUECKHE
BOIIPOCHI, J1abopaTopHasi paboTa BHIIIOJIHEHA TPAMOTHO,
BBIBOJIbI TIPUCYTCTBYIOT.

XOpOLIO

5 CTYACHT IMOKA3bIBACT OTHOCUTCIIBHO XOPOIICC 3HAHNC
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M3y4aeMoro Marepuaia, Ho JOMYyCKaeT CYIeCTBCHHbIC
HETOYHOCTH B OTBETE M OIIMOKHU B PELICHUH 3a/a4;
naboparopHas paboTa BbIIIOJHEHA, BbIBObI IPUCYTCTBYIOT.

YAOBJICTBOPUTCIBHO

CTYJIEHT T[IOKa3blBaeT (parMeHTapHbId, pa3pO3HEHHBIN
XapakTep 3HAHWUW, HEJJOCTATOYHO MPABHILHO (OPMYIUPYET
OCHOBHBIE TMOHATHUS, HO MPH 3TOM HUCHOJIb3YyeT HU3ydaeMblii
Marepuasl  OpH  PEIICHWH 3a7a4 U BBINOJHEHUU
naboparopHoit paboTel. KoOHTposibHBIE 3alayMl pelIeHBI
qacTU4YHO, BBIBO/IBI K TabopaTopHOW paboTe HETOCTATOYHO
000CHOBAHBI HJIU OTCYTCTBYIOT.

CTYACHT MOKa3bIBaeT (hparMeHTAPHBIN, pa3pO3HEHHBIHI
XapakTep 3HaHUMH, II0X0 (GOPMYyITUPYET OCHOBHBIE TIOHATHS,
HE OTBEYACT HA JOIOJHUTEIbHBIE BOIPOCHI, HO IIPH 3TOM
MCIIOJIb3YET U3y4aeMblii MaTepHall IPY PELICHUH 3a/1a4 U
BBINOJIHEHUH JabopaTopHoil paboTel. KoHTponbHBIE 3a1aun
peLIeHbl YaCTUYHO, 0()OPMIIEHUE U BBIBOBI K JIAOOPATOPHOU
paboTe OCTaBIIAOT XKEJIaTh JYYIIETO..

HEYHOBJICTBOPUTCIILHO

OLICHKA «HEYJJOBJIETBOPHUTEIBHO (2)» BBHICTABIACTCS
CTYJEHTY, KOTOPBII HE 3HAET OOJIBLICH YaCTH OCHOBHOIO
cofiepKaHMs y4eOHOH MPOrpaMMbl TUCIUIUIMHEI, JOIMYCKaeT
rpyObie omrOKH B ()OPMYITMPOBKAX OCHOBHBIX OHSATHIMA
JMCUUIUIMHBL U HE YMEET HCIOJIb30BaTh MOJTYICHHbIE
3HaHUS NP PEIICHUH THIIOBBIX MPAKTHYECKUX 3ajad.

OTCYTCTBHME 3HAHHMI MM OTKa3 OT OTBETOB I10 BCEM
BOIIPOCAM TEKYIEH TEMAaTUKHU

5. Meroauyeckne MaTepuaJibl, OMNpeesiiOlIHe NPoUeIypPbl OIeHUBAHUS 3HAHMI,
YMEHHi1, HABBIKOB U (MJIM) ONBITA JeATeJIbHOCTH

[Ipu nposenenun nuddepeHIUpPOBaHHOIO 3aueTa CTYAEHTY MpPeloCTaBiIsIeTCs MpaBo
BBIOpAaTh OAMH OCHOBHOM BONMpOC MyTEM BBITATHBAaHUS OWJIeTa, a TaKKe OTBETUTh Ha
JIOTIOJTHUTEIBbHBIA BONPOC IO BHIOOPY U3 MPUBEAEHHOIO BBINIE CHUCKA (BOMPOC MOXKHO
HOJrOTOBUTH 3apaHee J10 dk3aMmeHa). CTyIeHTbl, NMpOoLIeINe MPOMEXYTOUHbIE aTTeCTalluH C
OTJIMYHBIMU OTMETKAMHU, OCBOOOXAAIOTCSI OT BTOPOTO BOIPOCA.




