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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Buooprannueckas u Oronoruueckas XuMus
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
JlenapTaMeHT MOJIEKYISIPHON U OUOJIOTHYeCcKoi pu3nku
Kypc: 2
KBaJIupuKAIMSL: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
4 (Becennwuii) - /luddepeHpoBaHHbINi 3a4eT

5 (ocennwuii) - Dxk3amMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositenpHas pabdora: 120 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 270, Bcero 3a4. en.: 6

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: E.E. KynukoB, kaHj. OHOI. HayK, JOLEHT

[Iporpamma obOcyxaeHa Ha 3aceaHny AenapTaMeHTa MOJICKYJIApHON 1 Ononorndeckoit ¢pusuku 04.06.2020



AHHOTANMA

Kypc 6uonornyeckoit 1 Ouoopranndeckoil XuMun Obl1 pazpabotan crienuaibHo A cryaentoB MOTU. Oun
3aHUMAeT 4 ¥ 5 CeMECTpPhl H COCTOUT M3 JIEKIIMOHHOTO Kypca u nmpakTukyma (1 cemecTp). DTOT Kypc sIBIsSIETCS
M0 CBOEH MPUPOAE MHTETPUPYIOLIUM, MMO3BOJISIONIMM OYyIyIIMM MOJOABIM CIIEHUATNCTaM B 00JacTH HayK O
’KMBOM BOCHPHUHSITH XHMHIO JKUBBIX CHCTEM CKBO3b NMPH3MY (DYyHAAMEHTAJIbHBIX HayK — XUMHH, OHOJIOTHH,
¢usukn. B maHHOM Kypce paccMaTpHBalOTCA KaK KJIaCCHYECKHE JUIsl Kypca OMOXMMHU TeMbl ((epMEeHTHI,
Oenku, OMOXUMHUYECKUE LUKIIbI), TAK U JIOTOJHUTEIbHBIC IT1aBbl, HOCBAIIEHHbIE OMOXUMUU OPIraHOB U CHCTEM,
MEAULMHCKON XuMuu u mp. [lomyrogoBoii 1abopaTtopHbIil NPaKTUKYM ITO3BOJISIET CTYAECHTaM OCBOUTH METOIbI
HCCIIeIOBaHYsI OMOJIOTHYECKUX MOJIEKYIl, HEOOXOMMBIE ISl MTOCIIEAYIONIel paboThl B 1abopaTtopusix 0a30BBIX
kadenp.

1. leau u 3apauu

eap AUCUMNIMHBI
* W3YyYCHHUE CTYJACHTAaMHU OCHOB COBPEMEHHON OMOJOTMYECKOW XMMHUU (C 3JIEMEHTaMU OpraHHYeCKON
XUMHHA U MOJICKYJISIPHOW OHMOJIOTHH), TOJTOTABIMBAIONINX CTYJACHTOB K YCBOCHHIO APYTHX KypCOB
OHMOJIOTUYECKOTO TTPOGUIIS.

3anayu QUCHUNIHHBI
* OCBOEHHE CTyJIEHTaMH 0a30BbIX 3HAHUH B 001aCTH OMOJIOTHUECKON XUMUY;

. MpHOOpETEHNE TEOPETUUYECKUX 3HAHMKW B 00JMAcTH M3y4yeHHs HauOoliee Ba)KHBIX IPOLECCOB
OHMOJIOTHYECKOTO OOMEHa BEIIECTB B JKUBOW KIIETKE, KOOPJUHAIIMKM W  PETYISIUU 3TOro OOMeHa,
COIPSDKEHUS] META00INYECKUX [TUKIIOB;

* OKa3aHHE KOHCYJIBTALUI U IOMOIIM CTYJCHTaM B 00JIaCTH T€X Pa3ZesoB MOJEKY/ISIPHOI OMoiIoruu u
XUMHH KHBOTO, KOTOpble HEOOXOAMMBI [Jsl BBIOJHEHHS COOCTBEHHOHM TEOPETHUYECKOM H
MPaKTHYECKOH pabOTHI CTY/ICHTOB;

. (hopMHpOBaHHE Y CTYICHTOB HAaBBIKOB CaMOCTOSITEIILHOW Pa0OThI CO CIEIUAIBHOW HaydHOU
JIUTEPaTypoil OMOJIOrNYEeCKOI HAIPABICHHOCTH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.3 CnocoOeH ompenensiTs I'paHULbl MPUMEHUMOCTH

OIIK-1 CriocobeH npuMeHSITh IOy HEHHbIX PE3YJIBTATOR

(bYHZ[aMeHTaHLHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)

HaMCUaTh ITyTHU €€ PCIICHUA

CCTCCTBCHHLIX HAYK, U UCIIOJIB30BAThH UX B

MPOdeCCHORATBHOM IESTENBHOCTH OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

[IK-1.6 3HaeT ocHOBHBIC TpaBWIIa TOBEJACHUS U pabOTHl B

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH COBPEMCHHO Hay4HO#i Jaboparopuu

Hay4HbIE SKCTICPUMEHTHI (B U30paHHON [IK-1.3 Brageer KyapTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
IpeAMETHOM 0051acTh) U (WJIN) TEOPETUUECKUE |MOAEIMPOBAHUS €CTECTBEHHOHAYUHBIX OOBEKTOB M CHCTEM
(aHAIMTHYCCKUE U IMUTALMOHHBIC) I1K-1.9 3HaeT nepeueHb BeLyLIUX NEPUOIUUECKUX HAyUHBIX
HUCCJICIOBAHUA U3JaHUA W CcrnocoOeH BBIACIATh AaKTyallbHble Hay4dHBIC

MyOIuKanuu B Mpoh)eCCUOHANBHOM 001acTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




YMETB:

[ ¢yHmameHTalbHBIC TOHSTHUS, 3aKOHBI, TEOPUU KJIACCHUYECKOH M COBPEMEHHOW OHMOJIOTHYECKOH
XUMHU;

[J TOpsIKM YMCIIEHHBIX BEJIMYMH, XapaKTEPHbIE JUIsl Pa3IMYHbIX Pa3/€]I0B XUMUU KUBOIO;

[0  cTpyKTypbl U ()YHKIMH OCHOBHBIX META0OJHMTOB SHEPreTUYECKOTO U IUIACTHYECKOro OOMeHa
KJIETKY;

[J coBpeMeHHBIEC IPOOIEeMbl PU3HKH, XUMHUU, OMOJIOTHH, MAaTEMaTUKH;

[l coBpeMEHHbIE MTOJXO/Ibl, IPUMEHSIEMbIE B PAKTUYECKON On0I0Tnu (OMOTEXHOIOTUH);

[J 3KCIIepUMEHTAIbHbBIE OCHOBBI OMOJIOTHYECKONH XUMHUH.

O COOTHOCHUTH TIPOIECCHI, MPOUCXOJSIINE B YKUBOU KIETKE, ¢ (PU3UYECKUMU U XUMHUYECKUMH
MPOIECCaMU;

[J  OpHWEHTHUPOBATHCS B CTPYKTYPHBIX (hOpMyJiaX TTIABHBIX KOMIIOHEHTOB KIETKH (YIJIEBOIBI, B TOM
Yuclie TOJIMCAXapHJIbl, aMUHOKUCIOTHI, OCJNKH, HYKJICOTHUIBI, HYKJICO3UJbl, HYKICHHOBBIC KHCIOTHI
(AHK, PHK), nunuapl, BUTaMUHBI, CTEPOUIHBIE TOPMOHBI);

O MPUMEHSTh TONYYEHHBIE TEOPETUYCCKUE 3HAHUS O OKCIEPUMEHTAJIbHBIX TOAX0IAX B
OMOJIOTUYECKON XUMHUU TS PEIICHUS KOHKPETHBIX DKCIIEPUMEHTAIIBHBIX 33]1a4;

O M0JIH30BAThCSl CBOUMH 3HAHHUSMH JUIS pElieHHs] (yHJIaMEHTAIBHBIX W MPUKIATHBIX 33134 U
TEXHOJOTMYCCKHUX 3a/1a4;

[J ;mernarh MpaBWIBHBIC BEIBOJBI M3 COMIOCTABIICHUS PE3yAbTaTOB TEOPHU U IKCIICPUMEHTA,

[] TpOW3BOAUTH YUCIICHHBIE OLIEHKH I10 TIOPSAKY BETUIHHBL;

[J nmernarh Ka4eCTBEHHBIC BBIBOJBI IPH MEPEXO0JIE K MPEACTIbHBIM YCIOBUSIM B H3y4aeMbIX MPOOIIeMax;
[ BUIETh B OMOJOTHYECKHUX 3a/1aduax (PU3NUECKOE COMICPIKAHNE;

O OCBaMBaTh HOBBIC MPEIMETHBIE OOJIACTH, TEOPETHYECKUE TOAXOAbI M OJKCIEPUMEHTAIbLHBIC
METOJIUKU,

O MOJy4yaTh HAWIY4YIINE 3HAYCHUS HM3MEPSEMbIX BEIWYMH U TMPABUILHO OIEHHUTH CTENEHb HX
JIOCTOBEPHOCTH;

[J paboTaTh Ha COBPEMEHHOM, B TOM YHCJIE€ U YHUKATBHOM DKCIIEPUMEHTAILHOM 000PY/I0BaHUY;

O 3¢ exTHBHO MCTHONK30BaTh WH(GOPMAIMOHHBIE TEXHOJOTHH W KOMITBIOTEPHYIO TEXHUKY ISt
JOCTHKEHUSI HEOOXOUMBIX TEOPETHUECKUX U PUKIIAJHBIX PE3yJIbTaTOB.

BJIAJIETh:

[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMaIH;

[/ HaBBIKAaMH CaMOCTOSTEIbHON paboThI B 1abopatopuu u MHTEpHETE;

[J KyJnbTYpOH MOCTAaHOBKH U MOAEIMPOBAHUS OMOIOTHUECKHX 3a/1a4;

[l HaBBIKAMU TPAaMOTHOH 0OpaOOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;

[J NpakTUKOHN MCCIENOBaHUS U PELIEHHs TEOPETUUECKUX U IPUKJIAJHBIX 3a/1ad.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OOmme  BOMPOCHI  XUMHH  YKHBOTO.
buorenHple 3MEMEHTHI W WX IHKIBl B
1 onocdepe. KuzHb Ha OCHOBe ymieposa. )
AnbTepHaTHUBHBIC TEOpUHN 0
BO3HUKHOBEHMH JKM3HH Ha  3emile.
Hcropus 6MOI0TrHYeCcKON XUMUMU.
AMUHOKHCIIOTBI u Oenku Kak
2 KOMITOHEHTBI OMONIOTHYECKUX 2
KaTaJn3aTopoB.
3 DepMEHTHI. 2
4 MeTob! ucciie0BaHus OEIIKOB. 2




HyxiienHOBBIE KUCIOTHI.

MeToasl HCCIEIOBAHUS HYKJICMHOBBIX
KHCJIOT.

PCHJ’II/IKaL[I/ISI HYKJIICUHOBBIX KHCJIOT.

TpaHckpumnus.

Tpancnsnus. Cunres 6enka.

VrieBoasl.

— =[O0 &N |Wn

—

JInmuael.

N[NNI N[N

Ilmkonn3s w©  OUKIT  TPUKapOOHOBBIX
kucioT. buonornyeckoe okucieHue.

Mertabonu3m  knetku.  CompsikeHue
13 IJIACTUYECKOIO0 U DHEPreTUYECKOro 3 2
oOMeHa.

Perynsiust O0OMEHHBIX MPOLIECCOB
14 |ximerku.  WuTerpatuBHble — QYHKIMH 3 2
MeTabonuzma.

BuyTtpuknerounas KOMMYHUKaIUSI.

15 T'opmonsl. Penenropsl. Kanansr.

10 6

16  |buosnEeKTpUYECKHE CUTHAIIBI. 6 6

17  |Heiipoxumus. 4 6

N36panHbIe TIIaBhl MEIUIIMHCKON XUMUH.
18 BroxuMuueckre OCHOBELI I1aTOre€HE3a 4 8
HEKOTOPBIX 3a00JIeBaHUI YEIIOBEKA.

19 MeTtabonu3M a30TUCTHIX COEIUHEHUMH. 6 4

20 OOmiue  CBOWCTBA AMHUHOKHCIOT U 18 14
OCIIKOB.

21 MeToasl UCCACAOBAHMS OCIIKOB 10 6

2 Tpanckpunuus. Tpancmauums.  CunHTte3 4 6
Oelnka.

23 Pasznenenue 0enkos. 10 7

24 | ®epMeHTHI. 4 6

75 Mertonsl  UCCNENOBaHUS HYKIECHHOBBIX ’ 6
KHUCJIOT.

26 VrieBossl. 2 6

27 JInmael. 2 6

28 Imukomn3 w  1WKI  TPUKAPOOHOBBIX 5 10
KHCIIOT. brojornueckoe okucieHue.

29 MeTtabonu3M a30TUCTHIX COEUHEHHMM. 6 8

Hroro gacos 60 60 120

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 4 (Becennuit)

1. Obume BOompoChl XMMHUHU KUBOTO. BHOTGHHBIE 3JIEMEHTHI M MX LUKIBI B Onocdepe. Ku3Hp Ha
OCHOBE ymiepoja. AJIbTEepHaTUBHbBIE TEOPUM O BO3HMKHOBEHMM JKM3HHM Ha 3emie. Vcropus
OMOJIOTNYECKON XUMHUH.




Kparkuit 0030p cymecTBYIONIMX BHIOB JKU3HM Ha IUIaHETE 3eMIIs, KIACCH(PHUIMPOBAHHBIX IO
crioco0y TONy4eHHsT ODHEpruM Uil SKM3HM (ayToTpoHBIE M TETepOTPO(HBIE OPraHU3MBI:
(OTOCHUHTETHKH, XEMOJIUTOTPO(HBIE MUKPOOPTaHU3MBI, U TaK nanee). [IoTok BemecTBa u SHEPTUU B
KUBBIX cHucTeMax. DyHIaMeHTalbHBIE CTPYKTYPHBIC MPUHLMUIIBI NOCTPOCHMS JKHBBIX CHCTEM Ha
OCHOBE OpPraHMYECKUX COCAMHEHHHU yriaepopaa. «KpemHueBas»» BepcHs KH3HU — BO3ZMOXKHO JIM 3TO?
Ponb OMOTEHHBIX DIIEMEHTOB B XMMHUH KHBOTO. KpyroBopoTsl cepwl, a3ora, ymiepoaa, ¢ocdopa.
docdop Kak TMMUTHPYIOIINI KOMIOHEHT. [lepeHoc OMOTCHHBIX 2JIEMEHTOB B CpeJie TUIAHEThI 3eMIIS.
MuHepanuzanus u opranudukanys. Ponb Kucioposa B HMONIEPKAHUK KU3HHU. BiusHue BOABI Kak
YHHBEPCAIBHOTO pacTBOpHTeisi. VICTOpUS BO3HMKHOBEHUS OHMONOTMYECKOW XUMHHU. Baxneimme
OTKPBITHS B 00JIACTH XMMHH JKUBOTO, U UX HETIOCPEACTBEHHbIC CIIC/ICTBUSL.

2. AMUHOKHCIIOTHI ¥ OJTKM KaK KOMIIOHEHTHI OMOJIOTHYEeCKUX KaTalln3aToOPOB.

Bo3MOXHOCT  OMOJIOTHUECKOTO — Karaju3a OeclikaMu Onarojaps HAJIWYHIO  YIOPSIOYCHHBIX
CaMOOPTaHMU3YIOIIMXCS CTPYKTYp M HIMPOKOMY BBIOOPY (DYHKIMOHAIBHBIX TPy (paarKaioB
AMUHOKHCIIOT).

3. depMEeHTHI.

Bo3sMoxHOCTs OMONOrMuYecKkoro Karajausa OelkamMu Onarojaps HAJIWYHMIO  YIOPSJOYCHHBIX
CaMOOPTaHM3YIOUIMXCA CTPYKTYp M HIMPOKOMY BBIOOPY (YyHKIMOHAJIBHBIX TIpymnn (paguKaioB
amuHokucioT). [lonarue o gepmente kak o Karanuzarope OenKoBoW mpupoasl. OCHOBHBIE KIIACCHI
(GepMEeHTOB M KaTaqu3upyeMmble HMH peaknuu. TepMoauHamuKa (DEpMEHTATHBHOIO KaTasln3a.
Kunernka ¢epMeHTaTUBHBIX peakUud, METOAbl HCCIEIOBAHUS, AKTUBATOPbl M HHTHOUTOPHI
(dbepMeHTOB. MoONEKyISIpHBIA MEXaHU3M JICHCTBHsI (JEpMEHTOB Ha NpuMepe ypeasbl. JleHaryparus
Oenka, BiaussHMe pH, HOHHOW CHIBI W TeMIEpaTypbl Ha AKTUBHOCTh M CIEUU(PUYHOCTD
(depmeHTaTuBHBIX peakiuil. Karamutuueckne antutena (a03umbl). DepMeHTHl HEOETKOBOTO
MpOoUCXOKACHUS (prOO3UMBI, TenoMepasbl). KodepMeHThI 1 BUTaAMUHBI.

4. Metobl McCIeI0BaHus OEJIKOB.

OcHOBHbBIE METO/bl BBIACICHUS M XapaKTEPUCTUKU OenkoB M (epMeHTOB. Pasnenenue OenkoB 1o
CIIOCOOHOCTH K OOpaTMMO#l arperanuu IoJ] JeHCTBHEM BBICOKOH HMOHHOW CHIIBI (BBICAJIIMBAHHE).
[MpuHnIMTIBL  MOHOOOMeHHOW Xxpomarorpadun OenkoB. [enb-Quiubrparusi OenkoB, NPUMEHEHHE
UCKJIIOYAIONIe  Xpomartorpaduu  Jis  ONpPEACTCHUS  OJWTOMEPHOTO  COCTOSHHS — OCIIKOB.
JleHatypupylomuii ¥  HaTUBHBIA  3JeKTpodope3 OEIKOoB B  IMOJUAKPHIAMHIHOM  TeJie.
W3o0amexrpodokycupoBanne. MeTombl NPOTEOMHKH (MacC—CHEKTPOMETPHsT OEJIKOB, IBYMEPHBIN
renb-anekrpodopes, u 1. m.). CekBeHHpoBaHUE OENKOB U MENTHAO0B. VIMMYHOJIOTHYECKHE METOMbBI
uccienoBaHusi  OenkoB  (BECTEPH-OJIOTTHHI, HMMMYHO(QEpPMEHTHBIH  aHanmu3). AdduHHAS
xpomatorpadus, xpomarorpadus Mo cpojacTBY QepMeHTa K cyOcTpary W K HOHAM TSDKEIBIX
METaJUIOB, IPUMEHEHUE XUMEPHBIX JOMEHOB B OeskoBOW MHKeHeprH. CrocoObl KOJHMYECTBEHHOTO
orpeJiesieHus Oenka.

5. HykJieMHOBBIE KUCIOTHI.

Hctopust OTKpBITUS HYKJIEMHOBBIX KHCIOT. OCHOBHBIE CTPYKTYpPHBbIE H (YHKIHOHAJIbHBIC
XapaKTEPUCTUKU HYKJIEUHOBBIX KHUCIOT. OCHOBHBIE KJIACChl HYKJIEHMHOBBIX KHUCJIOT, BCTPEUAOLIUXCS
B kierke: JIHK wu PHK. Ilomkmaccel HyKIEMHOBBIX KHCJIOT. HyKaeoTHABI M HYKICO3UABL.
Makpospruueckue COeIMHEHMsI KaK e1Hasl SHepreTuyeckas BaltoTa KineTku. CUHTE3 HyKJIEHMHOBBIX
KHUCJIOT: (pyHAaMEHTaIbHbIE CBOMCTBA ()EPMEHTOB, YYACTBYIOIIUX B CHHTE3€ HYKJIEHHOBBIX KHCIOT,
camoobecIieyeHne Ipolecca CHHTe3a dHEeprueil ruaponusa Hykiaeotuarpudocdaros. CTpyKTypsl
HYKJIGMHOBBIX KHCJIOT B KJIETKE, ¥ B3aUMOACUCTBUS, MX CTaOWIM3Upyomue (BOAOPOIHBIC CBS3H,
CTAKUHT-B3auMosieicTBus). IlpenporpammupoBanubiid cpok »xku3Hu PHK B kierke, otimuune
xumuyeckor cradmnpHoctn PHK m JIHK. ®depmenTsl pacmana HYKIEHHOBBIX KHUCIOT. Jpyrue
peaKkuuu HyKJIEOTHAOB (LMKJIN3AIMA), UCHOJIB30BAHUE LUKIMYECKHX (OpM KIETKOH B KauyecTBe
BTOPUYHBIX MECCEH/IIKEPOB.

6. MCTO,Z[BI HCCIICAOBaHUS HYKJIICUHOBBIX KHUCJIOT.



Briienenne HyKIEMHOBBIX KHCIOT M3 Ouonormueckoro marepuana. Ocobennoctu pabotsl ¢ PHK.
Tomonorusi HyKJIEHMHOBBIX KHCIOT, U €€ BIMSHUE HAa METOOUKM paboTel ¢ HUMH. Brlienenue
ria3mMugHON U renoMHoi JIHK MeTomom mienouHoro nu3uca u GpeHonbHON dKeTpakiuu. OcaxaeHue
JHK cnupramu. ®@epMmeHTatuBHBIE MeTonbl HccaenoBanus JIHK: sHmoHykneassl pecTpUKIUU U
MpUMEHEeHHe UX B KapTupoBaHUH reHoMma. [lommmepasHas nennas peakuus. CexkBenuponanne [JHK
o merony Canrepa. Metoasl THOpUAN3ALMH HYKICHHOBBIX KUCIIOT M UX IPUMEHEHHE IS PEIICHUS
peanbHbIX 3anmad. dnyopecrieHTHas ruOpumusanus in  situ. O030p METOJOB TEHOMHUKH.
ABTOMaTH3UPOBAaHHAS AHHOTALUS IaHHBIX TOTHOTCHOMHOTO CEKBEHUPOBAHMUS,

7. PeHJ’II/IKaLII/Iﬂ HYKJIICUHOBBIX KHCJIOT.

BaxxHocTh A1 JKM3HM CYLIECTBOBAaHHMSI MaTepUAIBHOTO HOCHTENSI TeHETHYECKOW HH(pOpMaluu.
TpeOoBanusi, mnpenbsBisgeMble K TakoMy Hocutenmto. OTkpbiTHEe cBsi3H  cTpykrypbl JIHK c
MexaHuzmMamu e€¢ perumkanuu. Ombitel Mecenscona u Cranb, dKcrepuMeHT Xepum u Yeiisa,
JIOKa3aBIIUE pOJb HYKJIEHMHOBBIX KHCJIOT B HAacjeloBaHWUU Ipu3HakoB. IlomykoHcepBaTUBHBIN
npouecc permkanuu  JIHK. Pernmkanust T€HETHYECKHX 3JIEMEHTOB KOJNBIEBOW TOMOJIOTHH,
pa3nuuHble BapuaHThl. OpUIKUH PEIIMKAllMK U TPYIIBl COBMECTUMOCTH IU1asMuj. MHunmanums
peIUIMKalM Y  PAa3IMYHBIX  OpraHW3MoB. /[IByHampaBileHHas  pEIUIMKAlMs, CTPYKTypa
perMkanuonHor Buikd. CHHTE3 BeAylled W OTCTarolIeH Ierneld, KOPPEeKIHs BO3MOXKHBIX OLTHOOK
perumkanuy. Iloammepassl, BBITECHSIOIIME LENb, M HE BBITECHAONME Ienu. Paspenienue
TOIOJIOTUYECKUX 3aTPYAHEHUM IpU pelMKaluu. MyiabTUMEpPhl PEIIMLUPYEMBIX IEHETUYECKHUX
anemeHTOB. llpoOnema HenmoperuMkanuu 3°-KOHIA JMHEWHBIX XpOMOCOM, M €€ pelieHue
MOCPECTBOM TEIOMEpa3HOH peakiuu. OOIIMe BOIPOCH HACIEIOBaHHUS I'€HETHYECKOro Marepuala
IIPH ICTI€HUH KJIETKH.

8. TpaHckpumus.

LlenrpanbHass gormMa MoJeKyaspHOH Ouosorud. OCHOBHOM BEKTOp HMH(MOPMAIUM, PETYIISIH
npouecca skcnpeccun reHos. Mudopmanmonnas PHK. Cunre3 n nponeccunr nPHK kak crnoco6
PETyISAIM KOJIMYECTBA M COCTaBa CHHTE3MPYEMbIX KJIETKOM OenkoB. I[IpoMOTOpEI, MeXaHM3M HX
neiictBus. MopgyneHas opranmzauusa PHK-nommmepas mpokapuor. Curma-¢akTopbl, W Apyrue
(baxTopsl TPAHCKPUMLUHU. ATTEHIOMpYEMbIE NPOMOTOPHI Ha MpUMEpE MPOMOTOpa TPUITO(HAHOBOTO
orepoHa. DHXaHcepsl TpaHckpunuu. OneponHas runotes3a JKakoda 1 Mono. Paznuuust B Guonoruun
reHa IpPOKapuoT U 3YKapuOoT. MOHOLMCTpPOHHAs MU IOJULMCTPOHHAs opraHuzanus. MexaHusm
peryiiillid TEHOB JIAaKTO3HOro ornepoHa. AHTHcMbIcHOBble PHK, BO3MOXXHOCTB yIIpaBIEeHHS
skcrpeccueil reHoB mocpenctBoM PHK-unTepdepennmu. Metoasl aHanmm3a SKCHPECCUH T'EHOB,
TpanckpunTomuka. Coznanue u npuMeHenne 6ndnuorek k JJHK.

9. Tpaucmsmus. CuaTe3 Oernka.

BenkoBbie Monekynbl kak 3(Qdekropsl reHetudeckoil WHpopMmanuu. Peanmuzanmus TpEXMEpHBIX
CTPYKTYp MO HWH(OpMAIHH, KOIXUPYEMOW OJHOMEPHBIMH HYKJICHHOBBIMH KHCIOTaMH. DakTophl,
HeoOxonuMble s cuHTe3a Oenka. Tpancnoptaele PHK. T'eHetwueckuii Kom, €ro OTKpBITHE,
OCHOBHBIC CBOWCTBa, M (pU3MYECKas peanu3anus IEKOAMPOBAHHS TPHUILICTHOTO Kojaa. PUOOCOMBI.
dakropel cuHTe3a Oenka. [IpomeccuHr u Qonauar Oenka. MomynabHas DBOJIONMS OEIKOB.
AHTHOMOTHKH, BIHSIONINE Ha TpaHCIAIHIO. [locTTpaHCIsuuonHas MoanuKamnus.

10. YraeBoaEl.

Baxneiimue HpeICTaBUTENN Kjacca yIJIEBOJIOB (MOHOCaxapHIbl, IMCaXapubl).
BoccranasnuBaromye 1 HeBocCcTaHaBIUBaromye caxapa. KojpsuaTo-1ennas TayToMepHsi, ONTHUYeCKast
n3omepust caxapoB. [lommcaxapuapl. CTpyKTypHas poOJIb YIVIEBOAHBIX KOMIIOHEHTOB KIIETKH.
DHepreTuyecKkue MeTadoNIuThl Ha OCHOBE (OCPOPHBIX 3PUPOB TIIOKO3BI U (PYKTO3bl. OCHOBHBIE
peaKkuuu yIIeBOIOB: MOJMKOHAEHcauuss W ruaponn3. OO030p MNIHMKOIMTUYECKOTO pPaCIIeIUICHHS
mununoB  go  anetwil-KoA. KamcynpHele monmucaxapunbsl — GakTepuii, aMHHONPOWM3BOAHBIC
ronucaxapuioB. IMMyHOJIOrHYECKUE CBOMCTBA NIOJINCAXAPUAOB. JIEKTUHBI.

11. Jlunuaer.



Jlunuael KaK BaXKHBIH CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX MeMOpaH. Buabpl qumuiaoB, cTpykTypa
TPUIIMLEPUAOB U JIMIIUAOB CTEPOUIHON rpynnbl. 3anacHble aunuasl. [lurmenTsl pacrenuii. Cunte3
BBICIIUX JKUPHBIX KHUCJIOT. 'eHeTHueckas B3aMMOCBSI3b JUIIMIOB U YIVIEBOIOB, OTCYTCTBUE NPAMON
pPOJIM 3THX KJIACCOB COEAVHEHMI B HACIEIOBAaHUMU MPU3HAKOB. Pacnaja BBICHIMX KUPHBIX KHCIOT I10
MeXaHNU3My 0eTa-OKHCIICHUS, OpraHnYecKast XUMUsI MOOMIIN3AIMY anu(aTHueCcKuX paJanKaioB.

12. I'muKoIu3 U UK TPUKapOOHOBBIX KUCIIOT. bronoruueckoe okucieHue.

BponuneHbIi THI MeTaboIM3Ma YIIIeBOJOB. BO3MOXXHOCTL W3BIICUEHHS SHEPTHH ITyTEM aHadPOOHOTO
MeTtabonusma cydctparoB. [nukonn3 kak 0a30BBIA MyTh HepepaOOTKU DIIOKO3bL. THITBI OpOXKEHHS
(romodepmeHTaTHBHOE, TeTepo(epMEHTATHBHOE), OCHOBHBIC META0OIUTHI TIIMKOIUTUYECKOTO MYyTH.
[MupoBuHOrpagHas kuciora kak JoHOp C2-pparMeHTa — aleTHJIFHOTO MPOU3BOJHOIO KOdH3MMaA A.
HanbHeitmee pacmieruienne anetwi-KoA mo a’pobHomy myTH. [[ukn TpuKapOOHOBBIX KHCIIOT.
[Tpomexytounsie mpoaykThl LITK kak ceipb€ ni1s1 cuHTe3a aMMHOKUCHOT. [Tonyuenue AT® knetkoi
npu apixanuu. Poms monydennsix B LITK BoccranoBnennwsix xodepmentoB (NADH, NADPH,
FADH?2). Lens Tpancmopra snekTpoHOB. [IpeBpaiieHne sHEpruu 3eKTPOXUMHUUECKOTO TPpaJieHTa
MPOTOHOB B 3HEPTUI0 ATD.

13. Metabonusm kinetku. ConpsipkeHUe MIACTUYECKOTO U DHEPTETHIECKOTO OOMEHA.

OcHoBHbIE MeTa0OIMYECKHE MyTH KIETKH, oOecrednBaronye € aBTOHOMHOE (PyHKIIMOHHPOBAHUE.
[lonaTue o0 KaHATU3UPOBAHUH META0OIUTOB K KIIOUYEBBIM COSAMHEHUSIM. CBSI3b MEXAY OTACIbHBIMHU
KJIacCaMH OPTaHUYECKUX COETMHEHHH, COCTaBIIAIOIINX OCHOBY OOMEHA BEIIECTB KJIETKH. OOIIHOCTD
MPOLIECCOB CHHTE3a M pacmaja B XKHUBOH kieTke. CriocoOHOCTh K OOMEHY BEIIECTB KaK Ba)KHEHIIMMA
IIPU3HAK KU3HU.

14. Perynsamust 0OMEHHBIX NPOLIECCOB KIETKU. MIHTerpaTuBHBIE (QyHKIIMN META00IN3MA.

HeoOxomuMoCTh  KOOpAWHAIIMKM OOMEHHBIX TIPOIIECCOB B  KieTke. [lyTH CHHXpOHM3AIUU
METa0OMUYECKUX TPOIECCOB B  KIETKAaX IPOKAPHOT: KOMIIAPTMEHTAJIM3ANNS, KacKaJHas
OpraHu3zaiusi, BTOPHYHBIE MECCEH/DKEPhl — IMPOM3BOAHBIC KITIOUEBHIX KJIETOYHBIX METa0OIHTOB.
l'opmoHanbsHas perymsius MmeTabonm3ma.

Cemectp: 5 (Ocennuii)
15. BHyTpuKieTouHas kKoMMyHHKalus. [opmonsl. Penienropsl. Kanasnsr.

Jlunuapl, COCTaBISIONIME OCHOBY Owonorudeckux MemOpaH. [aHmmosuael, uepeOpo3uIs,
u3zonpeHouasl, crepouabl. IlpousBoanbie Qocharunnoit kucaoTel. CTepougHBIE TOPMOHBI.
CrpykTypa u coctaB MeMOpaH. Mojiens UKo MO3auKH U e€ yrouyHeHue. BzanmoseiictBrue OenkoB
¢ MmeMmOpanamu. [mkonporennsl. CTpoeHre OakTepHanbHOW KIETOYHOM cTeHKH. CHaaupoBaHHEe Kak
METOJI PEeryIUPOBKH BPEMEHHU KU3HU Oenka. benku xpsinieBoit TkaHu. TpaHcMeMOpaHHbIE OEIKH, UX
cuHTe3, ponauHr u QyHkumu. KoBajeHTHbIE B3aMMOACHUCTBHS MEMOPAaHHBIX OCIIKOB C MEMOpaHOIi.
[TocTTpancnsunonHas Moau(UKaIHS.

Mukpoduznka MeMOpaH: BI3KOCTh, TEKYUECTh, ACUMMETPHS TUCTOUKOB. DuImasel U CKpaMOIasbl.
MewmbOpannbie padTel. VHIynMpOBaHHBIA pelEeNTOpaMH W CIIOHTAHHBIA SHIOUUTO3. MOIJIEKYITbI
knetouHoi anare3wn. NO kak menuarop. Juddysus depe3 meMOpaHbl: maccuBHas, OONerd&éHHAs,
sHepro3aBucumas. MonHbele  ka”anbl.  Harpuii-kammeBas  ATdasza W BO3HMKHOBEHMHE
TpaHCMEMOpaHHBIX MOHHBIX MTOTEHINANOB. benku-Tpancnoprépsl. Moaenu paboThl KaHAJIOB.
T'opmonb! 1 ux cunTe3. Kitaccbl ropmoHoB. CUTHANIBHBIE KacKaIbl. BUIBI KIIETOYHBIX PEIETITOPOB, UX
KJIacCU(UKALMSA U MEXaHU3MbI JEUCTBHA. MyNIbTHIOMEHHAs apXUTEKTypa PELENTOPHBIX OEIKOB.
ATpHaNbHBIA HAaTPHYPETHYECKHH MENTUA KaK MOJCIbHBIH 00beKT. THpO3MHKHHA3BI U UX POJb B
mepeaye CUTHaJla, pacTBOpHMAas INPOTEMHKMHA3a BUpyca capkoMbl Payca. ['yaHmnarumkiasHas
peakuusi. G-6enku. Ras-6enkn m MAP-kuna3zel. MemOpanbl kak MCTOYHHK (ocdar-comeprkaiinx
BTOPUYHBIX MecceHkepoB. [Iporennkunaza A. Perymsamusa G-3aBHCHMOTO OTBETA.

16. buosnexkTpudecKkue CUrHajbl.

Bo3HukHOBEHHE OHMOAIEKTPHUUECKUX CUTHAJIOB. [lepenada OMOIeeKTpUIeCcKuX CHHTaIOB.



17. Heitpoxumus.

[lorenuman nelcTBUs, €r0 BOSHUKHOBEHHE U arTeHIoauus. Ilepenaua HepBHOTO MMmynsca. CTpoeHue
HepBHOW TkaHu. CHHaIChl, HEHpOMeIUaropsl, OOMEH HeWpoMeanaTopoB. MOHOAMHHOKCH/IA3a.
HeliporpomnHsle 1IeKkapCTBEHHBIE ITPENapaTHI.

18. M30paHHbIe MIaBbl MEIUIIMHCKOW XWMHUH. BHOXMMHWYECKHE OCHOBBI MAaTOreHe3a HEKOTOPHIX
3a00J1€BaHMil YeI0BEKA.

Ctpoenne M (QYHKIMH COKPAaTUTEIbHBIX OEJIKOB MYCKynaTypsl. [Tlajkas u momepedHo-Tosiocarast
MycKynarypa, e€ nokanuzanus. I(GeKTopsl MaaKol MyCcKyaarypsl. AKTHH-MHO3UHOBBIN KOMIUIEKC.
HuctpoduH, B3auMoJecTBAE IUTOCKENETa KIETKH W COKPaTHMBIX JJIeMEHTOB. Muoauctpodus
JromieHHa 1 e€ NprUurMHbBL. MOJEeNn MBIIIEYHOTO COKPAICHHUS.

Crpoenne u (GYHKUMH BbIIENIHTENbHOM cuctemMbl. HedpoH, ero ToHKas CTPyKTypa.
KapOonar-OukapOoHaTHass cucTeMa M TIpaJMeHT HOHOB HATpHs, OelKU-TIEpeHOCUHMKH. TpaHcrmopT
a3oTa B BHJE DIIOTaMuHA. Bpinenenune amvuaka. [lepBuuyHas W BTOpUYHAsT MOYa, MEXAaHU3MBI
(GuNbTpalluu W  CEJNEeKTUBHOW KOHIIGHTpaluu. BazompeccnH, MeXaHHW3Mbl €ro  JICHCTBUSL.
Penunn-aHrHOTEH3MHOBAS CUCTEMA.

ComnpsixkeHrne 0oOMEHOB U crienanu3aiusi opraHo. Comnpsizienne aHabonu3ma u katrabonu3ma uepes
AT® u HAIH. Tepmonunamuka meraboiusma, crexuomerpust cuaresa ATD. ATD B kietke Kak
WCTOYHUK DHEPruu W Kak perynstop. Ilorennuan gochopunmrposanns, AMPK-kunaza. Paznuansie
MpEeaNovYnTaeMble OpraHaMH MCTOYHMKHM JHEpruM W Marepud. lledyeHp Kak KIIIOYEBOM ISt
Merabonu3Ma opraH. PerynmmpoBka NUINEBOTO TOBEICHHSA. AJIKOTOIb U OMOXMMHS IOCIEACTBUI
AJIKOTOJIM3MA.

19. Meta00i1u3M a30TUCTBHIX COEINHEHUH.

buorennsiii mmkn azora. Asordukcanus. Hurporenaznas peakuusi. CHHTE3 aMUHOKHCIIOT.
AM¢pubonnueckuii 0oOMEH aMHUHOKHCIOT, TIepeaMHHUpOBaHHE. Peaknum, KaraausupyeMbie
depmentamu ¢ Terparuapodonarom. CynbhaHUIAMUIHbIE AHTHOMOTUKHA. AMHMHOKHCIOTHI Kak
HyTpueHTbl. Karabomm3m as3ora W ymIEpOOHOrO cKelnera aMUHOKHUCIOT. CHHTE3 IypuHOB H
nupuMuaHOB.  CHHTE3 HykineoTunoB. PubGoHykneoruapenykrazHas peakuus. KaraGommsm
HyKJIeoTuA0B. I[Ipom3BomHBIE  AMHUHOKHCIOT: KpEaTMHHWH, OJNHHE()PUH, HEHPOMEIUaTOpPHI.
ComnpsikeHrne 0OMEHOB a30TCOAEPKAIINX COSAMHEHUN U MarucTpaibHoro Meradbonmsma (L[ TK).

20. O6ume cBOMCTBa AMUHOKHUCIIOT U OEJIKOB.

JlabopatopHas pabota o Teme "O01IMe CBONCTBA aMUHOKUCIIOT U OEIKOB".
21. Metoab! uccienoBanus OEIKOB

JlabopatopHas pabota o Teme "MeTo/bl ucclieoBaHus OeITKoB" .

22. Tpaunckpunuust. Tpancnsnus. Cunres Oelnka.

JlabopatopHnas pabota o Teme "Paznenenue Genko".

23. Paznenenue GEIKOB.

JlabopatopHnas pabota o Teme "Paznenenue Genko".

24. @epMeHTHI.

JlabopatopHas pabota o teme "depmeHTHI".

25. Metonp! uccienoBaHus HyKIEMHOBBIX KHCIIOT.



JlabopatopHast pabota o TeMe "MeTobl UCCIIeA0BaHs HyKIEMHOBBIX KHCIOT".
26. Y1eBoabl.

JlabopatopHnast pabota o Teme "YrieBonusl".

27. JIntuasl.

JlabopatopHnas pabota mo teme "Jlumusr'".

28. I'mukonu3 1 UK TPUKapOOHOBBIX KUCIIOT. Bronornueckoe okucieHue.

Jlabopatopnass pabora mo Teme "IMHMKONM3 W MWK TPHUKAPOOHOBBIX KHCIOT. buonormyeckoe
okucieHue."

29. MeTabo0n3M a30THCTBIX COETUHEHUN.
JlabopatopHnas pabota no Teme "MeTaboa13M a30THUCTBIX COCAMHEHUI'".

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Heob6xoaumoe o0opynoBaHue Ui JIEKLUI: ayAuTOPHs, KOMIIBIOTEp U MyJIbTUMEAUNHHOE 000py10BaHUE
(mpoeKTop, 3BYKOBasi CUCTEMA).

[Tomemnenune, cnennansbHO 000PYAOBAHHOE AJIS TPOBEICHHUS JIAOOPATOPHOTO MPAKTUKYMa IO ONOXUMUH
¢ HeOOXOAMMBIMH pearecHTaMyu U 000PyJOBaHUEM: CIIEKTPO(GOTOMETPBI, YCTAHOBKH IS
renb-anekrpodopesa, nenrpudyru, pH-meTpsi.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. OcHoel Ouoxumun Jleaunmkepa [Tekcr]. B 3 1. T. 2. buosnepreruka u metadbonmsm, [y4aeo.
nocobue st By3oB] /1. Henbcon, M. Koxc ; niep. ¢ anmi. T. I1. MoconoBoti [u ap.] ; o pen. A. A.
Bormanoga, C. H. KouetkoBa%dLeninger Principles of Biochemistry. M., Jlaboparopus 3Hanuii, 2020
2. OcHoBbl Onoxumuu Jlennnmxepa. B 3 romax. Tom 3 = Lehninger Principles of Biochemistry //1.
Henbcon, M. Koke ; mepeBoj ¢ anrnutickoro T. I1. Moconosoii, O. B. EdpemenkoBoii ; mox penakiueit
A. A. bornanosa, C. H. KouetrkoBa%illytu nepeaaun napopmanuu, [yuebnoe nocodue]. Mocksa,
Jlabopatopus 3Hanmit, 2017

3. Konbman 4., Pém K.-I. Harnsianas 6unoxumus. M.: Jlabopartopus 3nanwuii, 2018. - 509 c.

JomnonHurensHas aureparypa



PexomennoBanHas nureparypa Ui CaMOCTOATENBHOIO U3yUEHUS:

Buoxumust: yueOHUK 11 cTyneHToB Mell. By30B / of pea. E. C. Cesepuna. M.: T30OTAP - Menua,
2013,2015. 768 c.

OBunnnukoB FO.A. buooprannueckas xumus. - M.: [IpocBemenue, 1987.

Kanoyc B., [laBanuek 3. buodusuueckas xumus; nep. ¢ uent. A. I1. Cepreea. M. : Mup, 1985. 446 c.
Merytep Jl. buoxumus : XuMudeckue peakiiuu B )KMBoH KieTke. B 3 T. M.: Mup, 1980. T. 1. 1980. 408
c.

Mycun ., Hosakosa O., Kyui K. CoBpemenHast 6noxumus B cxemax. 2-¢ u3a. M.: Mup, 1984. 215 c.
Owmmrnmosnd 0.b. u np. buoxuMmuaeckue 0CHOBBI KU3HEAEATENbHOCTH YenoBeka. M. : BIIAJIOC,
2005. 407 c.

Hytta A. Ilpaktukym no 6uonoruu. Jonaronpynasiii: Maremnekrt, 2015. 400 c.

Anbeprc b. u ap. Monexynsipras 6uonorus kinetku: B 3 T. Molecular Biology of the Cell. M.; MxkeBck :
WH-T xomnbroTEp. NccnenoBanuii, 2013 .M.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJIIOYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Ipu moAroTOBKE M YTEHUH JICKLMH MOXKET NOTPEOOBATHCS CIeIyoIee MPOorpaMMHOe 00ecieyeHHE:
MS Word, MS Power Point, MS Visio. [Ipu camocTosiTensHOM U3y4eHHN Y4eOHOTO Marepuaa
HeoOX0AMMO HaIu4yue ycTaHoBieHHBIX: Acrobat Reader, DJVU Reader.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIUM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yiabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKEH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTENTLHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

ITokazareneM BiajieHUs MaTepPHAJIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaTrhCsi 3a KOHCYJIBTALUSMH K
[IPENoJaBaTeo.

Bo3MoxeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BUJIE PELICHUs 3a1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.

HOHOJ’IHI/ITGJ’ILH&H JIMTCparypa, pykoMeHayemas Iyt CaMOCTOATCIIbBHOTO N3YUCHUS !



1. Harnspnas 6uoxumus. Konsman ., Pém K.-I. M.: Mup, 2000. - 469 c.

2. Jlennnmxkep A. buoxumusi: MoJeKkylsipHble OCHOBBI CTPYKTYphI M (yHKIuiH kietku: [lep. ¢ aHri. -
M.: Mup, 1974, 1976.
3. OsunnnukoB l0.A. buooprannyeckas xumus. - M.: [Ipocsemenue, 1987.

4. OcuoBsl 6noxumuu / A. Yait, @. Xengiep, 3. Cmut u ap.: B 3-x .: [lep. ¢ aar. - M.: Mup, 1981.
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6. JIetoun b. I'ensr: Ilep. ¢ anmt. - M.: Mup, 1987.
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C.-I1.: U3g-Bo C-IIT'Y, 1999.

12. Ponan XK -K., Cenomm A., Cenomn Jl. Atnac nmo 6uonorun kierku: Ilep. ¢ ¢panu. - M.: Mup,
1978.

12. Tennuc P. bBuomem6Opansl: MonekynsipHas ctpykrypa u gynakiun: [lep. ¢ anr. - M.: Mup, 1997.

13. CnpaBounuk omoxumuka / Jlocon P., Dot [1., Dmmor V., JIxonc K.: Tlep. ¢ anm. - M.: Mup,
1991.
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NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 2
KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

5 (ocennwuii) - Dxk3amMeH

Pa3paborunk: E.E. KynukoB, kaHj. O10JI. HayK, JTOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl H OLICHKH

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIICAOBAHHUS

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

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

[1K-1.9 3naeT nepeyeHb BeAyIUX MEPUOTUICCKUX HAyUHBIX
W3aHUH W CIIOCOOEH BBIIENATH AaKTyaJbHbIC HAy4HBIC
myOIMKauy B Mpo¢ecCHOHANBHOM 06aacTu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare nzyueHus AnCHMIUIMHBL «broopranndeckas 1 Onoaorundeckas XuMus» 00ydarolIUics TOTKEeH:

3HATb:

[0 ¢yHIamMeHTalbHBIC TOHSTHUS, 3aKOHBI, TEOPUM KJIACCHUYECKOH M COBPEMEHHOW OHMOJIOTHYECKOH

XHUMUU;

[J TOpsIKM YMCIIEHHBIX BEJIMYMH, XapaKTEPHbIE JUIsl Pa3IMYHbIX PA3/€I0B XUMUU KUBOIO;
[0  cTpyKTypbl U ()YHKIMHM OCHOBHBIX METAa0OJMTOB SHEPreTUYECKOTO U IUIACTHYECKOro OOMeHa

KIIETKU;

[J coBpeMeHHBIEC IPOOIEeMbl PU3HKH, XUMHUU, OMOJIOTHH, MAaTEMaTUKH;
[l coBpeMEHHbIE MTOJXO/Ibl, IPUMEHSIEMbIE B PAKTUYECKON On0I0Tnu (OMOTEXHOIOTUH);
[J 3KCIepUMEHTAIbHbBIE OCHOBBI OMOJIOIHYECKON XUMHUH.

yMeTh:

[ COOTHOCHUTDH IPOLCCCHI, MPOUCXOAAIINC B JKUBOM KIICTKE, C (1)I/IBI/I‘IGCKI/IMI/I n XUMHYCCKHUMHU

npoueccaMu,

[J  OpHWEHTHUPOBATHCS B CTPYKTYPHBIX (hOpMyJaX TTaBHBIX KOMIIOHEHTOB KIETKH (YTJIEBOIBI, B TOM
Yyclie TOJIMCAXapHJIbl, aMUHOKUCIOTHI, OCJKH, HYKJICOTHUIBI, HYKJICO3UJbl, HYKJICHHOBBIC KHCIOTHI
(IHK, PHK), nunuapl, BUTaMUHBI, CTEPOUIHBIE TOPMOHBI);

O MPUMEHSTh TONYYEHHBIE TEOPETUYCCKUE 3HAHUS O OKCIEPHUMEHTAJIbHBIX TOAXOIaX B
OMOJIOTUYECKON XUMHUU TS PEIICHUS KOHKPETHBIX SKCIIEPUMEHTAIIBHBIX 33]1a4;

O M0JIH30BAThCSl CBOMMH 3HAHHUSMH JUI pElieHUs] (yHIaMEHTAIBHBIX M NPUKIATHBIX 33134 U

TCXHOJIOTHYCCKHUX 3a1a4,

ACJIaThb NMMPAaBUJIbHBIC BBIBOAbI U3 COTIOCTABJICHUA PE3YJIBTATOB TECOPHHU U OKCIICPUMECHTA,
MNPOU3BOAUTDH YUCJICHHBIC OLICHKHU I10 MOPAAKY BCIIMYUHBIL,

BUJICTH B OMOJIOTMYECKHX 3agadax (1)1/131/1‘1601(06 COACPIKAHUC,

O
0
[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEXO0JI€ K MPEAETbHBIM YCIOBUAM B H3y4aeMbIX IpodiIeMax;
0
O

OCBaMBAaTb HOBBIC MPCAMCTHBIC O6HaCTI/I, TCOPECTUUCCKUC IIOAXOAbl MW OSKCIICPUMCHTAJIbHBIC

MCTOAMKH,

0 MOJIy4aTb HAWJIY4YIINC 3HAUCHHA H3MEPACMBIX BCJIWYUH W IIPAaBUJIBHO OIICHUTL CTCICHbL HX

AOCTOBCPHOCTH,

[l paboTaTh Ha COBPEMEHHOM, B TOM YHUCJIE U YHHUKAJILHOM KCIIEPUMEHTAIBHOM 000pYyI0BaHUM;
O 3¢ (GEKTUBHO HCIIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY [UIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUUECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIAA€Th:

[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;

[/ HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;

[J KyJnbTYpOH MOCTAaHOBKH M MOAEIHPOBAHUS OMOIOTHYECKHX 3a/1a4;

[l HaBBIKAMU TPAaMOTHON OOpabOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU

JaHHBIMH

[J NpakTUKOHN MCCIENOBaHUS U PELEHHs TEOPETUUECKUX U IPUKJIAJHBIX 3a/1ad.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

Texymuii KOHTPOJIb YCIIEBA€MOCTH OCYIIECTBIISICTCS 110 pe3yJbTaraM BBINOJHEHUS U CHAYU
1ab0paTOpHBIX padOT U OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI 10 JIEKHUOHHOMY MaTepHally.

[IpuMeps! KOHTPOBHBIX BOPOCOB:

1. Kakue npakruueckue NPUMEHEHHsS HaxXOAsTcs Al (PEpMEHTOB B NMPAKTUKE HAYKH U B OBITY?
SBnsiercs u pepMeHTATHUBHBIN KaTaiau3 00paTUMBIM IpoLeccom?

2. Kakue KonM4YecTBEHHBIE MapaMeTpbl XapakTepusyloT (epMeHTaTuBHbIM Katanu3? Yro Takoe
MHTUONTOPBI M akTHBATOphl (epMeHToB? Pacckaxkure 00 HM3BeCTHBIX Bam BapumaHTax KHHETHUKU
(hepMEeHTaTUBHBIX peakUuii?

3. Omnwummre u3BecTHhle Bam Kiaccel HykJIeMHOBBIX KucnoT. KakoBa, Ha Bam B3msa, odepénHocTh
BO3HHUKHOBEHUS 3THX KJIACCOB B XOJI€ 3BOJIOLMHU XMBOT0? B 4éM COCTOST NMpHHUMIIMANBHAS Pa3HULA
OMOTIOrNYeCcKO XUMHH 3TUX KJIacCOB?

4. Pacckaxure 00 u3BeCTHBIX BaM MOHOMepax HYKJIEMHOBBIX KHCJIOT, IyTSIX CHHTE3a U PasHOOOpa3uu
¢opM HYKJIEHHOBBIX KHCJIOT B KJIETKE. B Kakux OHONOTrMYECKMX IpOIEeccax IMPEenMyIIeCTBEHHO
Y4acCTBYIOT T€ W UHBIC (JOPMBI HYKICUHOBBIX KHCIIOT?

5. KakoBa ponb HyKi1enHOBBIX KUCIIOT? CIIOCOOHBI JIM OHM K KaTaju3y OMOJIOTHYECKUX peaKuil (eciu
na, puBeauTe, mpuMepsl)? Pacckaxkute o OakTepuodarax, mpodarax u miazmMuaax.

6. Pacckaxkure 0 NPOM3BOAHBIX HYKJICOTHUIOB, CIY)KaUIMX YHHBEPCAIBHBIMU SHEPreTHYEeCKHUMHU
MerabonuTamMu KiIeTku. YTo Takoe Makpo3pruueckue coequHeHus? Kak mnpoumcxomut 3amacaHue
sHepruu B Hykiaeotuarpudocdarax? Yro Takoe nepedochopunupoBanne?

7. Pacckaxutre 00 OCHOBHBIX METOIAX BBIICICHUS M MCCIEJOBAaHUS HYKJIEHMHOBBIX KHCIOT. Kakyro
OnoI0rNYecKyto HH(POPMAIHIO MOXKHO MOTy4aTh STUMHU METoaMu?

8. Onuummre OCHOBHbIE METO/BI T€HHOW HMH)XeHepuH, Bam m3BecTHble. UTO Takoe IHIOHYKIIEa3bl
pectpukuun? Kakue pepmeHTs 00MEHA HYKIEUHOBBIX KUCIOT IPUMEHSIOTCS B TEHHON HHKCHEPUH?

9. Pacckaxute 00 OCHOBHBIX 3aKOHOMEPHOCTSX, onpeaenstonux npouecc perumkanuu JJHK. 3auem
HyKHa peruikanusa? Kak mpoucxXomuT «KOHTPOJIb KadecTBa» Npu perukauru? ONHUIIUTE OCHOBHEBIC
CTaJM{ PEIUIMKALMU TeHOMA IIPOKAPUOT.

10. Pacckaxkute o knaccuukanuy (GEepMEHTOB COIIACHO BBIMOMHAEMBIM UMH QyHKIMAM. Kak nMeHHO
MPOUCXOAUT (pepMEHTATUBHBIN KaTajau3 (Ha IpuMepe ypeasbl WK APYroro oenka)?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

ITepeueHb THIIOBBIX KOHTPOJIBHBIX BOIPOCOB ISl ciaun AU dhepeHIMPOBaHHOTO 3a4eTa B 4 cemecTpe:

1. Jlaiite onpenenenue xu3Hu. OrpaHUIUBACTCS JIM JKU3Hb KJIeTOYHBIME (opmamu? Kakue Gpopmbl
*u3HU Bam n3BecTHbI? J{71s1 4ero BayKHO M3ydaTh XUMHIO KHBBIX CHCTEM?

2. Yro Taxkoe 6uoreHnsle daeMeHThI? Kakumu oOmuMu cBoiicTBaMu 001a1af0T OMOr€HHBIE DJIEMEHTHI?
[TpuBenuTe npuMeps OMOT€OXMMUYECKUX IIUKIIOB, M BaKHOCTb MX OTJCJIBHBIX CTAIHMH.

3. Pacckaxute 0 HamOoiee MacmITaOHBIX OTKPBITHIX B Ouoiloruveckoi xwmuu. KakoBa poib
OMOXMMUH B CTPYKTYPE COBPEMEHHOTO 3HAHUS?

4. Pacckaxure O NMpHUHIMNAX KIacCH(PUKAIMM aMHUHOKUCIOT. UTO Takoe cTepeocnenu(puyHOCTh?
[ToueMy UMEHHO aMHHOKHCIIOTBHI HanOoJIee MOIXOAAT ISl CO3/IaHMsI OMOJIOTHUECKUX KaTajIu3aTopoB?
Kakne uMeHHO peakiiuu Hanbosee XapaKTePHbI JJIsl aAMUHOKHCIIOT?

5. OmnummuTe OCHOBHBIC CBOMCTBAa NMENTHIHOH cBsA3U. Kakue ypoBHM OpraHM3aliiy CTPYKTYphl Oeika
Bam m3BecTHBI? B 4€M COCTOUT MPEUMYIIECTBO IMOIUIETITHIHBIX IIeTIei KaK CTPOUTETLHOTO MOIYJIs?
6. Pacckaxure 00 OCHOBHBIX BapuaHTax Kilaccuukamuu OenkoB. Kak MOXeT NPOUCXOIUTH
BO3HMKHOBEHHE HOBBIX BApHAHTOB OesikoB? Bo3MoxHa Jin aOMOTeHHast 3BOTIOIHS?

7. Omnmmmre n3BecTHble Bam MeTons! uccienoBanus OenkoB. Kakue nMeHHO OMosornueckue 3agaqyn
MOKHO peniaTh STHMHU METOIaMu?

8. Kakumu MeTogamMy MOKHO BBIZCTATH M pa3nessith Oenku? Pacckaxkure o Xxpomartorpaduieckux u
ANEKTPOOPETHUECKUX METOAAX pabOTHI C OeTKaMHU.

9. UYro Takoe nporeomuka? Kakue NpuHIMNNAIEHO HOBbIE OMOJIOTMYECKHE TaHHBIE MOXKHO MOTYyYUTh
eé merogamu’?



10. Pacckaxkute o knaccudukanuy GEepMEHTOB COIIACHO BBIMOIHAEMBIM UMH QyHKIHAM. Kak nMeHHO
MPOUCXOAUT (pepMEHTATUBHBIN KaTajau3 (Ha IpuMepe ypeasbl WK APYroro oenka)?

11. Kakue npakTuueckue NPUMEHEHUS HaxomsaTcs sl (EepMEHTOB B NPAKTHUKE HAyKd U B OBITY?
SBnsiercs nu pepMEHTATHUBHBIN KaTaiau3 00paTUMBIM IpoLeccom?

12. Kakue KOJIMYECTBEHHBIC MapaMETPbl XapaKTepHU3yloT (epMeHTaTHBHBIM Karanu3? Yto Takoe
MHTUOUTOPBI M akTHBATOphl (epMeHToB? Pacckaxkure 00 HM3BeCTHBIX Bam BapumaHTax KHHETHUKU
(hepMeHTaTUBHBIX peakUuii?

13. Onumure u3BecTHble BaM kitacchl HykJIeWHOBBIX kucioT. KakoBa, Ha Bam B3misia, ouepéaHocTh
BO3HHUKHOBEHUS 3THX KJIACCOB B XOJI€ 3BOJIOUMHU XMBOT0? B 4éM COCTOST NMpHHUMIIMANBHAS Pa3HHULA
OMOTIOrNYeCcKO XUMHH 3TUX KIacCOB?

14. Pacckaxxute 00 wu3BEeCTHBIX BaM MoOHOMepax HYKJICHHOBBIX KHCJIOT, HyTSIX CHHTe3a U
pazHooOpa3uu (GopM HYKICHHOBBIX KHCIOT B KJeTKe. B Kakux OHOJOTMYECKHX Mpoleccax
MPEUMYILIECTBEHHO YYaCTBYIOT T€ WM UHBIE (POPMBI HYKJICHHOBBIX KHUCIIOT?

15. KakoBa posb HyKIenHOBBIX KHCIOT? CIOCOOHBI JIM OHM K KaTalnnu3y OMOJOTHYECKUX peakuuil (eciu
nia, puBeauTe, mpumepsl)? Pacckaxkute o OakTepuodarax, mpodarax u miazmMuaax.

16. Pacckaxxute O NPOM3BOAHBIX HYKJICOTHIOB, CIYXAallUX YHUBEPCAJIbHBIMH HSHEPIeTHUYECCKUMU
MerabonuTaMu KieTku. YTo Takoe Makpospruueckue coequHeHus? Kak mnpoumcxomut 3amacaHue
sHepruu B Hykiaeotuarpudocdarax? Yro Takoe nepedochopunupoBanne?

17. Pacckaxkure 00 OCHOBHBIX METOJax BBIJCICHHS W HCCIENOBaHUS HYKJIEHMHOBBIX KHCIOT. Kakyio
OnoI0rNYecKyto HH(POPMAIHIO MOXKHO MOTy4aTh STUMHU METOaMU?

18. OmumuTe OCHOBHBIE METOIBI T'€HHOH HHXeHepuu, Bam m3BecTHble. UTO Takoe 3HIOHYKIIEa3bl
pectpukuun? Kakue pepmenTs 00MEHA HYKIEWHOBBIX KUCIOT IPUMEHSIOTCS. B TEHHON HHXKEHEPUH?
19. Pacckaxwurte, 4TO Takoe T€HOMHKA, M YTO BXOAUT B KOMIIETCHLIMIO 3TOW Hayku. UTo Takoe
ouonndopmaruka? Kakue OuHONOrMYeCKHEe 3aJadyd MOXKHO pellaTb METOJaMH TE€HOMUKHA H
OronMH(pOpPMAaTHKH?

20. Pacckaxure 00 OCHOBHBIX 3aKOHOMEPHOCTSIX, onpeaessitomux npouecc perukanuu JHK. 3auem
Hy)XHa perummkanus? Kak mpoucXoauT «KOHTPOJb KadecTBay MpHu peruinkanun? ONUITUTE OCHOBHBIE
CTaJluy PeIUIMKallui TeHOMa MIPOKAPHOT.

21. Kakue MexaHW3Mbl peIuMKanuu reHoma Bam wu3BecTHBI? OAMHAKOBBI JU OHHU IS TEHOMOB
paznmuuHoi Tomosiornu? Kak mNpoMCXOmMT perMKanus OAHOLETIOUEYHBIX TI'€HOMOB (Hampumep,
BHUPYCHBIX)?

22. Pacckaxute 00 OCHOBHBIX (pepMeHTax, ydactByromux B perumkanuu JIHK. KakoBa ¢yHknms
Ka)kI0ro u3 Hux?

23. B uém cMmpbICI SIBIIEHUS] TPAHCKPUILHNK HYKJICHMHOBBIX KHCJIOT? 3a4eM HY)KEH MOCPEAHHUK MEXIY
T€HOMOM U CHHTe30M Oenka? ONUIINTe OCHOBHBIE COOBITUS MPH TPAHCKPUIILINH.

24. Kak opraHM3oBaHa peTyJSIus TpaHCKpUOIuH y mpokapuor? Yrto takoe mpomotop? KaxoBbl
OCHOBHBIC OTJINYHSA OMOJIOTHUHU T€HA Y MPOKAPUOT U SYKAPHOT?

25. Kakue ¢epmeHThl U OenkoBbie (HAaKTOPBHI YYACTBYIOT B TpaHCKpHNuU? UTo Takoe arTeHroanus
npomoTtopa? ONHIIUTE OCHOBHBIC NMPUHLMIIBI ONEPOHHOW KOHLENLWH, MpemiokeHHON Kakobom u
MoHo (Ha mpuMepe peryisauy TPAHCKPUIIIINU TeHOB JJAKTO3HOTO OIIEPOHA).

26. Uto Takoe LEHTpajbHas OOTMa MOJICKYJspHOW Ouojoruu? B uém CMBICI BEKTOPHOCTH IMOTOKA
uHpopmanuu U Marepun B Kietke? Kak mnpoucxomur peanmzanus TpPEXMEPHBIX CTPYKTyp Ha
OCHOBaHHMH OJJHOMEPHOW TeHEeTHYECKOH HHPOpMaLuu?

27. Yro takoe Tpancisanusa? Pacckaxure 00 OCHOBHBIX MEXaHHW3MaX TPAHCISIUH y TIpokapuoT. Kakue
MaKpPOMOJIEKYJIbI, KOMIUIEKCHl MOJIEKYJ U HU3KOMOJCKYJISIpHbIE BEIIECTBAa YYACTBYIOT B TPaHCISLUH?
Kak npoucxoaut nexoaupoBaHue TPUILIIETHOTO Koaa?

28. Uto Takoe reHeTHYeCKUil kon? SBisieTcss au OH OOUIUM JUTsl BCEX KUBBIX OpraHm3MoB? KakoBbwl
MaTepualibHble OCHOBBI MOJIEKYJSIPHON MAllIMHBI, AEKOAupyomeid renerndeckuit kon? Kakosa posb
OTAETBHBIX KJIACCOB HYKJIEMHOBBIX KUCIIOT B TPAHCIISILIAN?

29. Onummre n3BecTHhle BaM MexaHM3MBI TOCTTPaHCIAIMOHHON Moandukauuu u Gongunra oenka. B
4EM COCTOMT MX OMOIOTNYECKUi cMBICT?

30. Pacckaxxute 00 u3BecTHBIX Bam coeanHeHusM kimacca yrieBofoB. Kakue (QyHKIMHM M B KakMX
oTHeNnax KIETKM OHHU BHIMONHI0T? KakoBa ponb yIieBomoB B 00ECIEUEHHMHM MEXKIETOUHOTO
B3aMMOJICHCTBHS U Y3HABAHUS?

31. OnumuTe OCHOBHBIE MNOJHCAXapuAbl KIETKH, u3BecTHble Bam. B uém 3akimiouaercss riaBHOE
OTIINYNE MEXy 0a30BbIMH MeTa0O0IM3M YIJIEBOIOB Y KHUBOTHBIX M pacTeHnit? Kakue npuobperenus u
KaKhe YIYLIeHHs IOJIy4daloTcsl B KaxkaoMm ciydae? Kak yrieBoabl XMMHUYECKH CBSI3aHBI C JPYTHMHU
KJIacCaMH COEIMHEHUH, BaKHBIX A kKM3HM KieTku? Kakue peakium Hanbosiee XapaKTepHBI UL
yIJIeBOJOB?



32. PacckaxxuTte O POJIM JMIUAOB B oOecredeHuM >XKM3HM KieTkd. Kakume kmaccel nunuaos Bam
n3BecTHbI? UTO CIyXHUT CyOCTpaToM, M3 KOTOPOTO CHHTE3MPYIOTCS JUMuib? OnuimmTe INIaBHbBIE
CBOICTBA U peaKkLUU JIUIH]IOB.

33. Kak numuasl y4yacTBYIOT B CO3JIaHUU NMPOCTPAHCTBEHHON CTPYKTYpHI JKUBOHM KieTkH? UTo Takoe
KoMnapTMeHTanu3anus? Kakue BuIbl caMOOpraHn3aluy JUIMHI0B B BOAHBIX rerepoa3HbIX cucTeMax
Bam u3BectHbI?

34, Kak TmpoMCXOMUT CHHTE3 W PACIaJ] BBICIIUX XUPHBIX KHCIOT? KakoBBI OCHOBHBIC pPEAKITUU
coenmuHeHuN kiacca JaunuaoB? Kak aumuabl TEHETHYEeCKHM CBA3aHbl C JIPYTUMH  KJaccaMu
OMOJIOTHYECKH 3HAYNMBIX COEIUHEHNI KIIETKN?

35. Pacckaxxute 00 OCHOBHBIX pPEaKLHUAX, OOCCIECUMBAIOIIUX >KUBYIO KJETKy sHepruei. Uro Takoe
IIMKOJIMTHYECKOE pacCIleIVIeHne TMIoKo3bI? UTo sABIsSeTCS IMIaBHBIMU MpPOAyKTamMu riukonusa? Kaxue
OCHOBHBIE BapuaHThl OpoaniIbHOTO (aHa’poOHOro) Metabonmm3ma Bam u3BectHsl? [lpuBeante npumepsl
TOMO- M TeTepOopeMEHTATHBHBIX OpokeHHH. Kak crocoOHOCTh HEKOTOPHIX MHUKPOOPTaHHU3MOB K
OpOXCHHUIO UCTIONB3YETCS Ha MPAKTHKE?

36. Uro Takoe okuciutenbHoe (ochopunupoBanue? Kak mocruraercs Ooiiee MmoiHAs yTHIH3AIMS
KJICTKOW MUTATEeNIBHBIX BEUIECTB 3a CUET OKUCIEHHs KuciopomoM? UTo Takoe HUKIT TPUKapOOHOBBIX
KHUCJIOT?

37. Ponmp mnwmkia TPUKApOOHOBBIX KHCIOT B JKH3HM KJIETKHM. MarepuanbHbIA OanaHc IMKIA
TpUKapOOHOBBIX KHUCIOT. Co3faHue TpajMeHTa KOHUEHTPAIMH TMPOTOHOB, W HCIOIL30BAHUE €ro
sHepruu Ha cuHTe3 AT®. OCHOBHBIE U TOOOYHBIE PEAKITUH IIETIH TPAHCTIOPTA IEKTPOHOB.

38. Kak B XMBOHl KJIETKE OCYIIECTBISETCS B3aMMOJICWCTBHE ILIACTHYECKOTO M DHEPreTHYECCKOTO
o0oMenoB? Kakue BUIbI 3aI1aCHBIX BEIECTB BaM nU3BeCcTHEI?

39. Uto takoe ropmonsl? Kakue Buasl ropmoHoB Bam m3pectHsl? Kakue mpumepsl TOpMOHAIBHO
peryaupyemMsIx npoueccoB Brl Mmoxkere npuecTu?

40. Yro Takoe BropuuHble MecceHxepbl? g yero onu mcnonssytorcs? Kak Bel cuutaere, B 4ém
MPEeUMYIIECTBA KaCKaHOI OpraHu3alui HEKOTOPhIX OMOXUMHYECKUX MPOLECCOB?

IlepeyeHb TUIOBBIX KOHTPOJIBHBIX BOIIPOCOB I CAA4X IK3aMEHa B 5 ceMecTpe:

1. BuorenHslif MK a30Ta. A30T(UKCAIMA U peIyKLIUs OKUCICHHBIX (opM a3ora.

2. Cpsi3b  MeEXAy AaMHMHOKUCIOTaMH M  KETOKMCIOoTaMu. Peakuuum nepeaMUHMpPOBaHUS.
[Mupunokcanb-3aBrucuMbIe HEPMEHTHI.

3. LIMKJI MOYEBHHBI U €T0 CBA3b C LIUKJIOM TPUKAPOOHOBBIX KUCIOT.
4. OOMeH MypHHOB U MUPUMHUIUHOB.

5. Cunre3 HykJeoTHAO0B. CTPYKTypHBIE aHAJIOTH HYKJIEOTHJOB KaK CPEACTBAa aHTUMETaOOIUYECKOM
Teparuu.

6. OOMeH ITyTaMHHA U TIyTamaTa Kak KJIF04eBbIX KOMIIOHEHTOB a30TUCTOTO OOMEHa.
7. OCHOBHBIE KOMIOHEHTBI OMOJIOTrHYECKUX MeMOpaH. JIunuabl, ux Ki1accsl.

8. dochonunuapl, TPOU3BOAHBIE CTEPUHA, COUHTONUMMILI, [EePeOPO3Ubl, TaHIITHO3U/IbI,
H30MPEHOUIBI.

9. buonoruyecku akTHUBHbBIE IPOU3BOIHBIE cTepuHA. CTEpOHUIHBIE TOPMOHBI, JKETUYHBIE KUCIOTHI.
10. Buzbl KJI€TOUHBIX MEMOPaH M UX JTUIHUIHBIA COCTaB. YABTPACTPYKTYpa MEMOPaHBI.

11. MeMOpanHbIe OelIKu ¥ UX MOIU(DUKAIINU.

12. CtpyKTypa KJIETOYHON CTEHKU OaKTepHid.

13. I'mukonpoTenHBI ¥ X OMOIOTHYECKUE PYHKIUH.

14. I'mukonpoTenHBl Kak MOJIEKYJbl Ouonorndeckoil crneunpuunoctd. ['pynmsl kpoBu. CTpyKTypa
XPSLIEBOU TKaHU.

15. VHTrerpanbHble W TMOBEPXHOCTHBbIE MeMOpaHHbIe Oesiku. MexaHM3MBI accolranuu OEJIKOB C
MemOpaHamu. KoBasieHTHBIE 1 HEKOBAJICHTHbIE B3aUMOAEHCTBHS OEIKOB U MOIU(PHUKATOpOB. OCHOBHbIE
CTPYKTYpPbl MEMOpaHHBIX OCIIKOB.

16. Jlummonporennsl. [locTTpancnsnuonHbie MonuduKanuu Ha TpuMepe GdapHE3WIHpPOBaHUS Oerka
Ras.

17. ®usuka Ouonornueckux MeMOpaH. ACHMMETPHS JTUIHIHOTO COCTaBa U €€ OMOJOTUIECKUI CMBICIL.
Accouunanyst MeMOpaHHBIX CTPYKTYp, MeMOpaHHbIe padThl.

18. B3anmopeiicTBre MeMOpaH U IUTOCKeNIeTa. DHJOINUTO3, €T0 MEXaHU3MBI.
19. Mosnekyibl k1eTouHoM anre3un. CeleKTHHBI, TaIeKTUHBI.



20. O6neruénnast U Qy3us U aKTUBHBIA TPAHCIIOPT Yepe3 MEeMOpaHHI.

21. MloHHble KaHAIbI, X CTPOCHUE U (DyHKITHH.

22. OCHOBHBIE MEXaHU3MBI TPAHCIIOPTA Yepe3 MEMOPaHbI: CUMIIOPT, aHTUTIOPT, YHHUITOPT.
23. Harpuii-kanueBblii HACOC: CTPOSHUE U OMOIOTUYECKHA CMBICI.

24. ABC-TpaHcniopT€phl U TPAHCTIOPT PA3IMYHBIX TPYIII BEIIECTB B KJIIETKU U HAPYXKY.

25. TopMOHBI: KIacCU(HKAIWS, CHHTE3, MEXaHU3MbI JeHcTBU. [lenTuiHbIe U CTEPOUIHbIE TOPMOHBI,
Kackaznbl MAP-knHa3 1 HEMOCPEACTBEHHOE BIMSHUE HA SKCIIPECCUIO TEHOB.

26. MemOpannble perentopbl. OCHOBHBIE CTPYKTYPbI U MEXaHU3MBI ICHCTBHSL.

27. ®ochopunuposanne/nedocdoprrpopanre OETKOB KaK METOJ Peryisiiuu oOMeHa. CHTHaIbHBIE
MPOTEHHKUHA3HI B TTpoTenH(pocharasbl.

28. MexaHu3m Tmepefadd W YCHIEHHs CHUTHaja depe3 comnpsokeHne perentopa ¢ (G-Oenkom.
Huknrueckne HyKJICOTHABI KAK BTOPUYHBIE MECCEH/IKEPHI.

29. ComnpsixeHne 0eKOB B Kackaabl Ha mpuMepe Oernka Ras. Pons curHainHra B OHKOTEHE3e.

30. MemOpanbl KaK HICTOYHHK BTOPUYHBIX MECCEHPKEPOB.

31. IlporennkuHaza A, €€ poib B KIIETKE.

32. Bo3HUKHOBEHHE OHOAIEKTPUUYECTBA.

33. Crpykrypa u QyHKuuu cuHancoB. CHHTE3 M OOpaTHBIM 3aXBaT HEMPOMEANATOPOB, UX OCHOBHBIC
KJIACChI U I'PYMIIbI [10 aKTUBHOCTH.

34. Ilepenaua HEPBHOTO UMITYJIbCA.

35. CTpykTypa MBIIIEYHON KJIETKU. MBIIIEYHOE COKpalleHne. AKTHUH-MHO3HUHOBBIN KOMIUIEKC U €ro
(dbepMeHTaTUBHAS aKTUBHOCTb.

36. CrpoeHue u QyHKIMH BBLIEIUTENbHON cucTeMbl. CTpyKTypa HedpoHa.

37. MexaHu3Mbl KOHLICHTPALIMA MOYH U BBIBEACHHUS/BbIICICHNS IPOLyKTOB OOMEHA.

38. Conpspxenne oOMeHHbIX nporieccoB. Cucrema AT® u TepMognHaMrka MeTadoan3Ma.

39. llorenuuain ¢pochopuInpOBaHUS U €TO MPAKTUYECKUI CMBICIT.

40. buoxrMuys MUTaHUA U NUILEBAPEHUS.

Kputepun onennBanus

Onenka ommuyHo 10 OamoB - BBICTABJISIETCSL  CTYZIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omaMuHO 9  OaloB -  BBICTABISIETCS  CTYHOCHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommmuHOo &  0GanoB - BBICTaBJsIe€TCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MIPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopomro 7 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo 6 6aJoB - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuaj, IPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.

Ouenka xopomio 5 6ajioB - BBICTaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO
U 10 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTENbHO 4 Oajla - BBICTaBISAETCA CTYJICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0y4deHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka yIOBJIETBOPUTENBHO 3 0aja - BBICTABISICTCS CTYIACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEy/IOBJIETBOPUTEILHO 2 0ana - BBICTABISCTCS CTY/ICHTY, KOTOPBIA HE 3HAaeT OobIIeil YacTu
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OrneHka HEyHOBIECTBOPUTENBHO | 0an - BBICTABISIETCS CTYICHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1ay..

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBenenun nuddepeHIUPOBAHHOTO 3a4eTa M SK3aMEHA CTYACHTY NpPEAOCTaBISIETCS IPaBoO
BBIOpATh OJMH OCHOBHOM BOIPOC ITyTEM BBITATUBAHUSA OMJIETA, a TAKXKE OTBETUTH HA JTOMOIHUTEIIbHBIH
BONPOC MO BBIOOPY M3 MPHUBENEHHOTO BBIIIE CHUCKA (BOMPOC MOXHO MNOATOTOBUTH 3apaHee [0
sk3aMeHa). CTyOeHTbl, MpPOIIEAIINE IPOMEXKYTOUHBIE arTecTallMd C OTIMYHBIMU OTMETKaMH,
0CBOOOXKIAIOTCA OT BTOPOI'O BOIIPOCA.



