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l. Hean 1 32024 TUCHUTTHHBI

Hesab: M3yunTh COBpPEMEHHBIE MPEACTaBIECHUS O (PU3NYECKMX M XUMHMUYECKHX OCHOBAaX
CTPYKTYPHO-(DYHKITMOHAIBHOM OpraHu3alui OHOJIOTMYECKHX MOJIEKYJI U CTPYKTYp, KOTOpBIE
OIIHOBPEMEHHO SIBIISIFOTCSI HE TOJIBKO BEUICCTBCHHBIMHU HOCUTEISIMM, HO M HOCHUTEISIMHU
MOJICKYJISIPHOM OHOIOrnyeckoi HHPOPMAUN U IEPEHOCUUKAMU XUMUYECKON SHEPTUH.

3agaun:

e chopmupoBaTH CHUCTEMHOE TPEACTABICHHE O (PHU3UYECKHMX M XHUMHUYECKUX OCHOBAX

CTPYKTYpPHO-()YHKIIHOHATBHON
OTIPENEIISAIONINX ~ CYIICCTBOBAHHE,

KOMIIJICKCOB,

OpraHu3aIu

OMOJIOTUYCCKHUX CHUCTEM;

e yriuyOuTh 3HAHUS O XMMHYECKOH CTPYKTYpe M CBOMCTBaX ()EPMEHTOB, OCOOCHHOCTSX
(EepPMEHTATUBHOTO KaTaiu3a, PEeryysainud (epMEHTATHBHBIX PpEAKIHMid B KIETKE U
UCTIOJIb30BaHUsl (DEPMEHTOB B IIPAKTHUECKOU IEATEITHBHOCTH;

®  paccMOTpPETh

(U3HKO-XMMHYCCKHE
OMOJIOTHYECKUX MEeMOpaH ©  (U3HKO-XHUMHYCCKHE

0CO0EHHOCTH

OMOMOJIEKYT M HaIMOJEKYJISPHBIX
(GYHKIIMOHMPOBAaHWE W TrOMeocTa3s

MOJIEKYJIIPHOM
OCHOBBI

OpraHu3aIu
npeoOpa3oBaHus U

AKKYMYJISIUMU SHEPIruu B OHOJIOTUYECKUX CUCTEMAX;

o O606H_II/ITB H CHUCTCMATU3HUPOBATH 3HAHHA 00 OCHOBHBIX MEXaHH3Max O6paSOBaHI/IH
6I/IOpa[[I/IKaJIOB, AHTUOKHUCIUTEIBHON 3aIlII/ITHOI>'I CUCTCMbI, CHCTCMaX pPErysiuuu H"
BaKHEHUIIINX THITaX (I)OTOXI/IMI/I‘ICCKI/IX peaKL[I/Iﬁ.

MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas nucuumuinaa b1.B.7 «OcHOBBI (PU3UKO-XMMUYECKON OMOTIOTHUN» OTHOCUTCS K
yactu, (popmupyeMol ydacTHHKamMH oOpa30BaTENbHBIX OTHOILIEHHH 00s3aTeNbHON YacTu.
Nzyuaercs Ha 3 Kypce B 5 cemectpe.

2.2. JIns u3y4yeHus JaHHOU y4eOHOM JUCIUILTNHBI HEOOXOMMbI 3HAHHSI, yMEHUS 1 HABBIKH,
dbopMupyeMbIe TMPEAINISCTBYIONIMMU JAUCHUIUIMHAMHE OakanaBpuata («Xumus», «Duzukay,
«O061mas ounonorusny, «buoxumusy, «L{uTOIOTH).

2.3. TlepeveHb MOCICIYIONMX YYCOHBIX JUCIMILINH, JJII KOTOPHIX HEOOXOIUMBI 3HAHMUS,

YMEHHMsI W HaBBIKH, (opMupyeMble MaHHOW y4yeOHOW JUCIUILIMHOWM:

«bHoOTEeXHOJIOTUIY,

«MonekynspHas 6uosnorus kiaetkun», «buodusukay, «I'eHOMHbBIE U TOCTTEHOMHBIE TEXHOJIOTHI,
«MoJenupoBaHue U IporpaMMupoBaHue 6ronporeccony, «HaHOOMOTEXHOTOTHI.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA JNCHUTIJIMHBI

[Ipomiecc OCBOEGHWs AWUCHUIUIMHBI HaNpaBlieH Ha (OpMHUpOBaHWE KOMIIETEHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxarorosku 06.03.01

«buosorusa»»:

ITK-1: CnocoOeH ocylecTBIIATh HAyYHO-HCCIEI0BATENbCKYIO IeITEIHOCTD 0 PEIICHUI0
(GyHIaMEHTaIbHBIX M TNPUKIATHBIX 3aJa4 B 00JacTH (U3MKO-XUMHYECKOM Ouosoruu,
OMOTEXHOJIOTMH, ONOMH(DOPMATUKHI U CMEKHBIX TUCIUIUIMH.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX €

HHAUKATOPAMH JO0CTUKCHUA KOMIIeTeHIInii

Komnerennus

NaankaTopbl KOMIETEHIU A

PesyabTaThl 00yueHHs

IIK-1

Croco6eH oCyIIecTBISATh
HAy4YHO-HCCIIEI0BATEIbCKYIO
JIeATEITBHOCTD 110 PEIICHHIO
(byHIaMEHTATbHBIX U
NPUKIJIAIHBIX 337129 B
oOnactu (huzMKo-
XMMHYECKO# OMoJI0Tny,

HJIK k1.1
3HaeT NepCreKTUBEI
MEXTUCIIUTUTMHAPHBIX
HCCIIeIOBaHUH, OCHOBHBIE
TIOHSTHSI, UJICHU, IOCTIKECHUS 1
COBpPEMEHHbIE HATIPABJICHHSI
pa3BUTHS GUINKO-XUMHUECKON
Ouosiorum, OMOTEXHOJIOTHH,

3HaTh: TEOPETHUYECKYID U IPAKTUYECKYIO
3HAYUMOCTh (PU3UKO-XMMHYECKOW OMOJIOTHH,
€€ B3aMMOCBS3b C JAPYTMMH €CTCCTBEHHBIMHU
HayKaMH;

YMeTb: HWCIIONB30BaTh TMOIYYCHHBIC 3HAHS
st 00BsCHEHUSI OMOXUMHYECKUX u
(hM3HOIOTHYECKUX TIPOIIECCOB, MPOTEKAIOIIUX




OHMOTEXHOJIOTHH,
0roMHGOPMATHKHU U
CMEKHBIX JUCLIUAILIMH.

OMOMHGOPMATUKYU W CMEKHBIX
IHCLMIUINH, OCHOBHBIE
METOJI0JIOTUYECKHE TTOIXOIBI U

B KHBBIX  OpraHM3Max W
po¢eCCHOHANTLHBIX 3a/1a4;
Brnaners: cnenuanbHOW TEPMUHOIOTHEH U

pelieHus

METOABI pelleHHs 33134 10 KaTeropuaibHbIM anmnapaTom JAHHOM
TEMaTHKE HayIHBIX TUCTIUTUTAHBI
HCCIIEAOBAHU.

HJIK nik12 3HaTh: (U3UKO-XUMHUYECKHUE OCHOBEI
YMeer Ucnonb30BaTh B KHU3HEICATEIBHOCTH, BKJIIOYAs CTPOCHUE U
PO eCCHOHATTEHOM CBOMCTBa OMOOPTAHMYECKUX COSAMHEHUI U NX

JIeSITEIbHOCTH COBPEMEHHBIE
MPECTaBICHUS O MpoLeccax
JKU3HEICATCILHOCTH Ha BCEX
YPOBHSIX OpraHu3auu
OHOJIOTHYECKUX CUCTEM,
MPaBWIBHO CTaBUTH 3aJa4u
HCCIE0BaHNUs, 000CHOBBLIBATH
aKTyaJIbHOCTb, HOBU3HY,
TEOPETUYECKYIO U
NPaKTUYECKYIO 3HAUUMOCTh
WCCIIeIOBAHUS, BEIOUPATH 1
MPUMEHSAThH KJIACCUYECKUE U
COBPEMEHHBIE METO/BI,
MIPOTrHO3UPOBATh NEPCIEKTUBBI
JadbHENIIINX UCClIeIOBaHUI

KOMIUICKCOB, HOBEWIIHE JOCTIDKCHHS B
o0nacTu (pU3NKO-XUMHUUECKON OWOJIOTHH, UX
MPUMEHECHUE B Pa3IMIHBIX
MIPOM3BOJICTBEHHBIX OOJIACTSIX U

YMeTh: yCTaHaBIUBATh CBS3H MEXKIY (hU3UKO-
XUMHYECKAMHU CBOWCTBAMH OWOMOJICKYT W

OHOJIOTHYECKUMU nporneccamu,
OpOTCKArOIIUMU Ha KJIICTOYHOM nu
OpraHu3MEHHOM YPOBHIX.

Braagers: HaBBIKAMHU CaMOCTOATCIIBHOT'O

OBJIQJICHHS] HOBBIMH 3HAHUSIMI, B TOM YHCIIC
HaBbIKAMHM pabOThl C HAy4YHOH M y4eOHOM
JIUTEPATYPOr no (U3UKO-XUMUIECKOH
OMOJIOTHH 1 aHalTN3a JTaHHBIX.

WK nr13
Bnaneer norukoit u
TEPMUHOJIOTUICCKUM
armnapaToM Hay4HOr'o
HCCIIEIOBAHMUS, TPHEMaMHU
OpraHu3anuy padoTHI 10
cOopy, aHaIM3y, IPOBEACHUIO
Hay4YHBIX I/ICCJICI[OBaHI/Iﬁ
OMOCHUCTEM C UCTIOIh30BaHUEM
COOTBETCTBYIOIIINX METOOB,
npuknaanoro 10 u 6a3
JIAHHBIX.

3HaTh: €CTECTBEHHOHAYYHBIE TEOpUH,
JeXalmpe B OCHOBE (DU3UKO-XMMUYECKON
ouoorum, 0a30ByIO TEPMHUHOJIOTHIO
JYCLIUIIJIMHEI,

YMeTh: OCyIIecTBISATH BbIOOp Hambomee
ONTHMAIBHOTO METOAA WCCIECIOBAaHHS B
3aBUCHMOCTH OT IIOCTABJICHHOI 3a1a4H;
BHaILeTB: COBPEMCHHBIMU MPEACTABIICHUSIMU
0 JIOCTIDKEHHSIX B  oOmactTu  (Pu3MKO-
XUMHUYECKOMN 6I/IOJ]OFI/II/I " UX UCIIOJIb30BAHUS B
Pa3IMYHBIX TMPOU3BOACTBCHHBIX OGHHCTSIX u
MeTUIIIHBI




IV. COILEPXAHHUE U CTPYKTYPA JTUCIIUITJINHBI

O0BbeM AUCHMITMHBI COCTaBIsAET 3 3a4eTHBIX eqMHUIBI, 108 yacos.

W3 Hux peanmusyercs ¢ MCIOJNb30BAHUEM AJIEKTPOHHOTO OOyUYEHHS U AMCTAHIIMOHHBIX 00pa30oBaTeNbHBIX TexHOJOrui He MeHee 20% 4JacoB OT
ayauTopHoii pabotsl (11 yacos)

®opMa NPOMEKYTOUHOM ATTECTANUN 3a4eT.

4.1 Conep:xxaHue NMCUMIUIMHBI, CTPYKTYPHMPOBAHHOE 1O TeMaM, C yKa3aHHeM BHUAOB Y4eOHbIX 3aHATHH M OTBeJIEHHOr0 Ha HHUX
KOJIMYEeCTBA aKA/IeMHYECKHUX YaCOB

Ne Pa3zgen pucuunjinHbl/ TeEMa g Buner yueGHOI paboThI, dopma TeKyLIero
n/H $ | BKIIIOYas CAMOCTOSITCIBHYIO PabOTy 00YYAIOMIMXCSL , | KOHTPOJISA
= E MPAKTUYECKYIO TOJTOTOBKY M TPYI0EMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o g IPOMEKYTOYHOI
5 g, KonTakTHas paboTa mpernoaaBarers ¢ =
= 2 aTrecranyuu
=) o0y4armuMucs =
& 2 ) (o cemecTpam)
S S & =
> = R
ol « = e =) g
5 : ; ; Jexnusi | Cemunap/ KouncyabTanus 58
g = = IpakTHuecKoe, g s
ARG : = 6 z o
Q 5 JaGoparopHoe =
O~ = = 3aHsTHE/ O =
1 2 3 4 5 6 7 8 9 10
1 Tewma 1. Bregenue. O61mue BOpocsl 5| 10 2 4 4 KoHTpoJIbHBIE BOTIPOCHI
(buU3HKO-XMMHUYECKOI Ononoruu TectupoBanue, JOKIA
2 Tewma 2. Kunetnka OMOXMMHUYECKUX 5| 14 2 4 8 KOHTpOJIbHBIE BOIPOCHI
IIPOLIECCOB TectupoBanue, nokian
3 Tewma 3. buomornueckre MmeMOpaHbI 5| 12 ) 4 6 KoHTpoJsIbHBIE BOIPOCH
TectupoBanue, 1oKiIaxa
4 Tewma 4. buosnepreruxa. 5 20 4 8 8 KoHTponbHbEIE BOTIPOCH
3amaun, JOKIa]
5 Tema 5. CBoOonHble paauKanbl B 5| 12 2 4 5 KoHTposbHbIE BOTIPOCHI
OMOJIOTUYECKHUX CUCTEMaX. TectupoBanue, 10KIa1




6 Tema 6. MexaHu3Mbl  peryisuuu 5| 20 4 8 8 KoHTpOJIbHBIE BOIPOCHI
METa0OJIMYECKUX MPOIECCOB. 3agauu, JOKIaj
7 Tema 7. IlepcniekTuBbI pa3BUTHs (PUUKO- 5| 10 2 4 4 KoHTpOJIbHBIE BOIPOCH
XUMHYECKON OMOJIOTUHI JOKJ1a]
4.2 Tl;ian BHeayTMTOPHO# CaMOCTOAITEILHOM Pa0d0ThI 00Y4aI0IIUXCS N0 TUCIHIITTHHE
CamocTosTenbHas pabota o0ydaronmxcs Y4eOHO-MeTOANYECKOE
o0ecrieyeHue
CeMeCTp HazBauue pasaciia, TEMBI o CpOKH TpynoeMkocTb OueHquoe CpEACTBO o
Bun camocrositensHOM paboTh CaMOCTOSITEIbHOM
BBINIOJIHEHUS (uac.)
paboThI
Tema 1. Benenne. O0mue ITonroroBka k ompocy KonTponbHbie BOpocs
5  |Bompocsl pusuko-xumuyeckoii ([logaroroeka cooOmenui 1-2 4 Joka Pazmen 5 a-r
Ouosiorun 1IoroToBKa K TECTHPOBAHHUIO TecToBble 3a1aHUs
Tema 2. Kuneruka IMoaroroeka k onpocy KonTponsHBEIE BOIIPOCH
5 OHOXUMHYECKHX TIPOLIECCOB INoxroroska cooOmmeHui 3-4 8 Joknan - «-
[NoaroToBka K TECTHPOBAHHIO TecToBHIE 3a0aHNS
Tewma 3. buonorudeckue [ToxroroBka Kk onpocy KoHuTposnbsHbIe BOpochl -« -
5  |memOpansr Iozroroka coobuieHmi 5-6 6 Hoxnas
[ToaroToBka K TECTUPOBAHUIO TecTOBBIC 3aIaHUS
Tewma 4. buosnepreruka. IToaroroska k onpocy KonTponbHbie BOpocH! - «-
5 [MoaroroBka cooOIICHUI 7-10 8 Joxman
Pemenue 3amau PacuerHnie 3amaun
Tema 5. CBoOoaHbIe pagukainsl |[loaroToska k onpocy KonTponbHbie BOpocs! - «-
5 B OMOJIOTMYECKUX CUCTEMAX. [onroroska cooOmeHMI 11-12 6 Jloxman
HOZ[FOTOBK& K TCCTUPOBaHUIO TecTOBBIE 3aJaHusA
Tema 6. MexanusMmsl peryisuuu |[Toaroroska k onpocy KoHuTtponbsHbie Bonpocsl - «-
5 MeTabonuueckux mpoueccos.  |Iloaroroska cooOmenuii 13-16 8 Jloxmnan
Pewenne 3anayq CuTyallMOHHBIE 331a4H
Tema 7. IlepcriektuBsl pazButus |[loaroroska k onpocy KonTtponbHbIE BOPOCH -«-
5  |busuko-xumuueckoii Gronoruu |[loaroroska coobmenuit 17-18 4 Joxnaz

[ToaroTroBka K 3auety

OO01muiit 00beM CaMOCTOSITETFHON Pa0boTHI 10 qucHuIunHe (dac) — 44

M3 Hux 00beM caMOCTOSATeIbHOM PadoThI ¢ HCIOJIB30BAHUEM JICKTPOHHOT0 00yYeHHs U

JUCTAHIIHOHHBIX 00Pa30BaTEIbLHBIX TEXHOJIOTHI (4ac) - 44




4.3 ConepixaHue y4ueOHOTro MaTepuasa

Tema 1. BBenenne. O0mue Bonpocsb! GuU3NKO-XUMHYECKOH OMOI0THH.

[Ipeamer, wenu u 3agaun  (U3MKO-XUMHUYECKOW Ouosoruu. lMcropuyecknue acnexThl.
[TpobnemMbl COBpEMEHHON (PHU3UKO-XMMHUYECKOW OHONOruu. 3HAa4eHHWE B MEAMIIMHE, CEIHCKOM
XO35ICTBE, MUUICBOM IPOMBIIUIEHHOCTH, OJHEPreTHUKE M JPYTHX CEKTOpax JKOHOMHUKH.
buonoruueckne cucteMbl Kak CaMOOPraHU3YHOLIMECs CTPYKTypbl. I[IpuHIMI cHCTEeMHOCTH B
Oouosiorun. Cuctembl W cUCTeMHbIM aHanu3. Mepapxus Ouosormueckux cucreM. [IpuHIUIBI
perynsamuu romeocraza. KoHTyp perynupoBanus W oOparHas cBs3b. [lpuHiun myOGmupoBaHus.
@u3nko-XxuMus KHUBbIX cUCTEM. COBOKYNHOCTh (U3MYECKHUX, XUMMUYECKHUX U OMOJIOTMYECKHX
KPUTEPUEB KHUBOTO. MOJEKYJISpHbIE OCHOBBI (DYHKIIMOHHMPOBAHHS KHMBBIX CHCTEM. benku u
HYKJICMHOBbIE ~KHUCJIOTbl - Ba)KHEHIIME OHONOJMMEpBl JKUBBIX OpraHu3MoB. IIporeom.
CaMoBOCIIpOM3BECHHUE KaK Ba)KHENIIEE CBONCTBO KU3HU. bETKOBO-HYKIEMHOBBIE B3aUMOJICHCTBUS
B IIpOLIECCaxX penapanuy, peIuIiuKaluy, TPAHCKPUIILIUU U TPaHCIIALUN.

Tema 2. Kunernka 0MOXMMHYECKHX MPOLECCOB.

OcHOBHBIE 0COOEHHOCTH OMOJOrMYecKod KMHETHKH. OnurcaHue TUHAMUKA OMOJIOTHYECKUX
IIPOLIECCOB Ha fA3bIKE XMMMUYECKON KMHETUKH. [IpHMHLIMIIBI MaTEMaTHUECKOro ONMUCAHUS KUHETHUKU
XMUMHYECKHX peakiuid. HemoctaTku XMMHUYeCcKoro rnojaxo/a B ouosoruu. @epMeHThl Kak IpUPOAHbIE
Katanu3atopel. OCHOBHBIE OTIMYHS (PEPMEHTATHBHOTO KaTalin3a oT XuMuieckoro. Kinaccuduxanms
¢bepmenToB. KopepmeHTbl 1 BUTaMUHBI. MOJEKY/IsIpHbIE MEXaHU3Mbl (DEPMEHTATUBHBIX PEAKIIHH.
D¢ dexTsr cOMMIKEHUS] U OpUEHTALNU, WHAYIIHPOBAHHOTO COOTBETCTBUS, YCUJICHUS PEAKIMOHHOU
CIOCOOHOCTH (PYHKIIMOHATBHBIX Ipynn. KHCIOTHO-OCHOBHOW M KOBaJIeHTHbIHM KaTanu3. Kuneruka
¢depMeHTaTHBHOTO KaTanu3a. Y paBHeHHe Muxasnuca-MenreH. Koncranta Muxasnuca.

Pu6osumsl — PHK ¢ ¢depmenTaruBHON akTUBHOCTBIO. MOIEKyIApHbIE MEXaHU3MBI H
ouonornyeckoii 3Hauenue. I'mnoreza PHK-mupa. CoBpeMeHHBIE METONBI CENEKIUU PHOO3MMOB C
TpeGyeMbIMu cBoicTBaMH. KaTanuTruueckue aHTurena — ab3UMBl.

Tema 3. Buonornyeckne MmeMOpaHbI.

CoBpeMeHHbIE MPEJICTAaBIEHUS O CTPYKType MeMOpaH. JKuakocTHO-Mo3auyHas MOJENb
ctpoeHust meMmOpaH. JlatepanbHast nuddysus. PakTopsl, oNpeaeNsiomue TeEKy4ecTh OoMeMOpaH.
CTpyKTypHO-(QYHKLIMOHATbHAS XapaKTePUCTUKAa MEMOPaHHBIX. benok-InnuaHbele B3auMoIeHCTBHUS.
XapakTtepucTuka MeMOpaHHBIX OEJIKOB, JUIHUIOB M caxapoB. MeMOpaHOCBs3aHHBIE PEIECNTOPHI.
KoormnepaTtuBHble CTPYKTYpHbIE MEPECTPORKH KOMIOHEHTOB OMOMeMOpaH. ACUMMETpHsT MeMOpaH.
CoBpeMeHHbIE METOIbI U3YUCHUS JUHAMUYECKON CTPYKTYPhl OHOMEMOpaH.

[Iponnmaemocts MeMOpaH. MoneKynsipHble MEXaHHW3Mbl TpPAaHCIOPTa BEIIECTB Yepes
MeMOpaHnbl. Tumnel MmemOpaHHoro TpaHcnopTa. CrocoObl TpaHcmopTa MakpomoseKkysl. OCHOBHbIE
¢dopMbl GYHKIIMOHATIBHON aKTUBHOCTH OMoMeMOpaH. DopMbl KOMIIApTMEHTAIU3alMKu 6noMeMOpaH,
UX y4JacTH€ B TPAHCIOPTE BEIIECTB, MHTErPAllMd MHOTOCTYIEHUYAThIX OMOXMMHYECKHX pEaKIuil B
KJIETKE, SBJICHHUSIX BO30yauMocTu. MeMOpaHHbIe 3(PQeKTsl B MEXaHU3ME ACHCTBUS TOPMOHOB U
Opyrux OHOJIOTMYECKH AKTHBHBIX cOoeAMHEHHH. OCMOTHMYECKHE U DJIEKTPUYECKHE SIBJICHUS Ha
ouomeMmOpanax. MeMOpaHHBIH TOTEHIMAN TMOKOs, NoTeHHHan JeiictBua. Bo30yaumocTs,
pacnpocTpaHEeHHE HEPBHOTO HMIYyJbCa, CHHANTUYecKas nepeaada. MexaHU3Mbl MOBPEXKACHUS
O6romMeMOpaH Mpu pa3BUTUH MATOJOTHUECKUX MPOIIECCOB B OPraHU3Me.

Tema 4. Buodnepreruka.

JXKuBble KIETKH KaK OTKPBITbIE TEPMOJMHAMUYECKHE CHCTEMBI. 3aKOHBI TEPMOJUHAMHUKU B
OTKPBITHIX chcTeMax. bruonornueckue Buabl sHeprun. AT® u AuH" - 1Be GOpMBI SHEPreTHUECKHUX
IIOCPEIHUKOB B KJIETKE. DHEPreTUUECKOE CONPSKEHNE B XUMUUYECKUX PEaKLIUsX.

Hemem0OpanHnbie OnosHepreTuyeckue cucteMbl. OCHOBHbIE META0OIMYECKHE TYTH OKUCIICHUS
rexkco3. IIpeBpamenue mnupysata. bpoxkenue. IlupyBarmermaporeHasHbli KoMmiuiekc. [lukn
tpukapOoHoBbix KkuciaoT (LTK). UYennounble wMexaHusmbl. OKHCIEHHE OJHOYIJIEPOIHBIX
coeauHenuil. Okuciaenue UnuaAoB. [1yTH yTuimzanuu ravmneponia. 3-oKUCICHHE KUPHBIX KUCIIOT U
yraeBoaopoAoB. OKHUCIEHUE a30TCOAEPKALUX COETUHEHUH.



MemOpaHHbIe CUCTEMBI reHepanuu SHEPIHH. CrpykTypHBIE 0COOEHHOCTH
SHEPTOINpeoOpa3yIONUX OpraHel KMBOW KieTkd. TpaHchopmarus sHepruu Ha OnomMeMOpaHax.
Llens mepeHoca 3MEKTPOHOB M OKUCIHUTENbHOE (hocopuimmupoBaHre. XeMOOCMOTHYECKAsT TEOpHUs
Mutuemnna. CtpoeHue u  (QyHKIMHM MeMOpaH MHUTOXOHIpHH. CTpyKTypHO-(QYHKIIMOHATbHAS
OpraHH3aIus MUTOXOHIUAIBHOMN 3IeKTpoH-TpancnoptHoi iermu (ITLL). HY AT®-a3a MUTOXOHIPHIA,
MOJIEKYJISIpHbIE MEXaHU3MbI €€ QyHKIIMoHUpoBaHus. UTHruOuTopHslil ananus. Pazo0iienue qpixaHus
u  ¢ochopunupoBanusi. TepmorenHsle TKaHHW. JlpIXaTenbHBIA KOHTPOJb. (OcoOeHHOCTH
ANEKTPOHTPAHCIOPTHBIX MyTel B MeMOpaHaX XeMOTPO(PHBIX OPraHU3MOB. IJIEKTPOHTPAHCIIOPHBIE
nenu (ororpodHbIX opraHu3MoB. CTpoeHHE (POTOCHHTETHYECKOTO MHTMEHTHOTO armapara |
murpamnuss sHeprun (Z-cxema). CTpykTypHO-QyHKIIMOHANbHAs opranu3amus OTL[ memOpan
XJIOPOILIACTOB y PAaCTEHMiA, Bojopociel u nuanobakrepuii. I'enepanms ApH™ B xsoporuiacrax u
nuanobakrepusix. OTIl mypmypHbIX OakTepmit. MexaHU3M TpaHCMEMOpPAHHOTO TpaHCIOPTa
MIPOTOHOB OAKTEPUOPOIOTICHHOM.

Tema 5. CB0O0O1HBbIE PATUKAJIBLI B 0MOJTOTHYECKHX CHCTEMAX.

[Tonsstue 00 OCHOBHOM H BO3OYKICHHOM COCTOSIHUM MOJEKYJISPHOTO KHCIOpPOJa.
Knaccudukanusa OmopanukanoB. Ilpupomnsie U dykepoaHble paauKaibl. AKTUBHBIE (DOPMBI
Kkuciopoaa u azora. OOGpazoBaHue OMOpagUKalIOB B opraHu3Mme. Paaukainel, oOpasyrommecs: mpu
neiictBun u3nyuenus. Pagnonus u poronuz. otoceHcnOMIN3aTOPHI U (POTOCEHCUOMIU3UPOBAHHOE
okuciienne. ®doromuHamudeckuii 3P(HEKT W ero MPaKTUYECKOE UCIOJIb30BaHUE. Pamukansl,
oOpa3ymoluecs Ipyu MeTabOIUTUYECKON aKTUBALMU KCEHOOMOTUKOB B CHCTEME MHUKPOCOMAIILHOTO
okucieHus. @eHomeH Tokcupukanuu. CBoOOIHO-paNKaIbHOE OKUCIEHUE KaK (DyHIaMEHTalbHbIN
MeXaHU3M KJIeToyHOH marojgoruu. CBoOOAHO-paguKanbHas Teopus crapeHus. OOmas cxema
peakuuil LEeMHOT0 OKUCJIEHUS OPraHWYECKUX COEAUHEHMH. MIHMIMMpOBaHME LIEMHOIO OKHUCICHHUS.
CBo0O0HO-pauKalbHOE (TIEPEKUCHOE) OKHUCIeHUE TUMHI0B. [locneacTBus MepeKucHOro OKUCIECHUS
MeMOpaHHBIX JUMHUI0B. CBOOOTHOpAIMKAIBHOE OKHCICHHE HYKIEMHOBBIX KHCIOT W MYTarcHes.
MexaHu3Mbl yCTpaHEHUS OCIEACTBHIM cBOOOAHO-panukansHoro nospexaeHus JJHK. [locnencreus
CBOOOJHO- paIUKaIbHOTO OKHUCICHHS O€nKoB. AHTHOKCHIAHTHl. (OCHOBHBIE MEXaHHM3MBI
AHTHOKHCIUTEIBHON 3alIUTHONW CcUCTEeMBbl. AHTHOKCHUIAHTHas ¢epMmeHTHas cucrema. Cucrema
HU3KOMOJIEKYJISIPHBIX aHTHOKCHAAHTOB. CHHEpPru3M B JEWCTBUM aHTHOKCUIAHTOB. CTPYKTYpHBIN
aHTHOKCUIAHTHBIHN 3(pdexT. Posib Guopanukanos B mporeccax bnocurHanuzanuu. Gusnonaoruyeckas
pouib sH0TeHHOTO NO.

Tema 6. MexaHu3MBbI pery/isiiii MeTa00IH4eCKUX NPOLECCOB.

Wepapxust ypoBHeil perymsuuu. Cucrembl HajakiaeToyHou perymsiuu. CrocoObl
MEXKIETOYHOTO  B3auMoJieiicTBusA. BHyTpHukieTouHble OOBEKTHI PErysiiud. MeXaHU3Mbl
MEXKJIETOYHOI0 B3auMoiericTBrs. KoHenuys nepBUYHOro U BTOPUUHOTO nocpeaHuka. Kinerounsie
peuentopsl. Knaccupukanus JUraHjoB MO CHOCOOHOCTH BBI3bIBaTh OMOJOTHMYECKUH 3PQEKT:
aroHUCTHI U AHTArOHUCTHL. MeXaHu3M Iepeiauu CUurHajia oT JUraija BHyTpb KieTKU. MemOpaHHbIe
peuenTopsl TUAPOMMIBHBIX JMraHAOB. PeuenTopbl, CONpsOKEHHbIE C HOHHBIMH KaHallaMH.
CrpykTypa M MexaHM3M Iepellaud CHUrHaja peuentopamu anerwixonuHa, 'AMK, rmyramara.
Penenitopel, accouuupoBanHble ¢ [ T®d-cBsazanHbIMH Oenkamu, UX CTpyKTypa. MemOpaHHas
opranuzanusi angpeHopenentopoB. G-Oenku. Llukn aktuBamum G-0enKkoB. AJEHWITATIIUKIA3HAS
crcTeMa BTOPUYHBIX MMOCPEIHUKOB. AneHnnariuknaza. TAM® u ee ¢pyHkimun. tAM®-3aBrcruMble
MPOTEMHKMHA3bl, WX akTuBauusa. [laromorum aneHWnIaTUMKIA3HOW cucTeMbl. Penentopsl ¢
I'YaHWJIATIMKIAQ3HOW aKTUBHOCThIO. MeMOpaHHbIE M LUTOIUIa3MAaTUYECKHUE T'yaHWJIATLHKIIA3bL.
[poremnkunaza G. Ca®’- 3aBucumas cucTeMa BTOPHYHBIX MOCPEJHHKOB. KambMOmymuH.
®ocdonunaza C u nporennkuHaza C. [locnenoBaTeabHOCTh COOBITUN, MPUBOJAIINX K aKTUBALUU
nporenHkuHazel C. Ilatomorum, cBsi3aHHBIE C HapylieHHEM MeTaboau3Ma WHO3UTOI(POCGHaTOB.
Penentopel ¢ MpOTEMHKMHA3HOW aKTUBHOCTBIO. CTPYKTypa M MEXaHU3M JACHCTBHS PELENTOPOB
AMUAEPMANBbHOTO (PakTOpa pocTa M HMHCYJIHMHA. BHYTpPHUKIETOUHBIE pPELENTOPbI JIUMOPHIbHBIX
muragioB. CTpykTypa W (YHKIMHM JOMEHOB pernentopa. MexaHuM3 pernpeccud M aKTHUBAIUU
TPAHCKPUIILIUU SAEPHBIMH pElENTOPaMH.

Tema 7. IlepcnieKTHBBI pa3BUTHA QU3NKO-XUMHYECKON OMOI0THHI



CMeHa mapaurMbl MOJIEKYISIPHO-OMOJIOTHYECKUX W OMOXMMHUYECKUX HCCIEAOBAHUN Ha
coBpeMeHHOM 3Tarne. PU3NKO-XUMHYECKHE METOJbl M NpubopHOE 00O0pyIOBaHHE HOBEUIIETO
MTOKOJICHUS: OTIIMYUTEIBHBIE 0COOCHHOCTH U 00JIACTh MPUMEHEHUS. POJIb BEIYNCIIUTETFHON TEX HUKH
B coBpeMeHHO# Hayke. KBanToBbie 1 JIHK-kommbroTepsl. MHOoromepnas ouosnorus. OMICS-nayku:
TeHOMUKA, IPOTECOMHUKA, TpaHCKpunToMuka, PHomuka, MetabonoMuka, munugomMuka. [lepcreKkTUBLI
JUIS MEIWUMHBI M J1a0opaTOpHOM AuarHocTuku. buomHdopmaruka — o001acTh NPUITOKEHHS
WH(OPMAIIMOHHBIX TEXHOJIOTHH K YIIPABJICHUIO OMOJOTUYSCKUMU TaHHBIMH U UX aHATH3Y.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATHIH H J1Aa00PaTOPHBIX padoT

Ne Ne HaumenoBaHue TpynoemkocTs (4ac.) OueHo4HbIE ®opmupyemble
n/m | pasaena CeMUHAPOB, Beero | U3 Hux cpeacTBa KOMMETEeHIINN
U TeMbI NPAKTHYECCKUX H 4acoB | MpaKTHYeCKas (MHIMKATOPBI)
J1a00paTOPHBIX PpadoT OAT0TOBKA
1 2 3 4 5 6 7
1 | Temal |CucremHBbIi aHaIN3 U 2 KoHnTposbHbIE IK-1
(GU3UKO-XMMHYECKAsT BOIIPOCHI, HJIK 1.1
Omosorus JTOKJIaT
2 | Temal MonexkynasipHble OCHOBBI 2 Kontponbubie IK-1
(YHKITHOHUPOBAHUS BOIIPOCHI MK nx 1.1
SKUBBIX CHUCTEM Tect MK k1.2
3 | Tema 2 XuMudeckasi KHHETHKA. 2 NK-1
OO01Me NPUHITUIBI KouTponbHbIe UK 1k 1.1
MOJICJIMPOBAHUS BOIIPOCHI, TECT MK pxc 1.2
KHHETUYECKUX MPOLECCOB MK nxr.3
4 | Tema?2 depMmeHTaTUBHAS 2 KoHTpostbHbIe K-1
KUHETHKa. Mojenb HIIK k1.1
Muxasnanuca-MeHTeH I[(?I?J?;)IIOCTB;CT HIIK k1.2
’ UK nk13
5 | Tema3 Crtpykrypa OnoMeMOpaH 2 KoHTpobHBIE MK-1
BOTIPOCHI AJIK ..
Toxnan UK k12
HJIK k13
6 | Tema3 DOYHKIIMOHUPOBAHHE 2 KOHTOOLHLLE MK-1
MeMOpaH P HJIK rk 1.1
BOTIPOCHI
Tect UK k12
HJIK k13
7 | Temad4 |HememOpanHsle 4 KOHTpObHBIE MK-1
OMOPHEepreTHYECKUe BOMPOCHI WK nic 1.1
CUCTEMBI Toxnan Z@I]i 11771; 11;
8 | Temad4 |MemOpanHbie 4 KOHTpOTbHBIE MK-1
OMOdHEPreTHYECKHE BOTIPOCHT HIK ik 1.4
CUCTEMEI 3azaun, Tect Zglli 11771; 1132
9 | Temas CB00OOIHO-paIUKATBHBIE 2 KoHTpOTbHbIe MK-1
MIPOLIECCHI B KJIETKE BOTIPOCHI gﬁlg K 11
IIK 1.2
Aokian HJIK ki3
10 | Tema5 |MexaHU3MbI 2 KOHTpOTbHBIE MK-1
AHTUOKUCITUTEIIBHON BOMPOCHI Zﬂg K 1.1
CHCTEMBI KJIIETKU TecT HZ " 11771; ]lj
11 | Tema 6 |MexaHu3M penenuu 4 KOHTpOTbHBIE MK-1
BOJIOPaCTBOPUMBIX BOTPOCHL Z§§ K 11
JIUTaH/I0B Tloxnan K 1.2

HJIK nxi1.3




12 | Tema 6 MexaHu3Mm peueniuu 4 IIK-1
KonTponbsHbie
JUIO(UIBHBIX JTUTaHI0B. MK k1.1
BOTPOCHI
PerernTopsi ¢ HJIK ik 1.2
N 3anmaun
MPOTEHHKUHA3HOMN WK nki 3
AKTHBHOCTBIO
13 | Tema7 |CoBpemeHHbIe (HUUKO- 2 MK-1
KonTponbHble
XMMHUYECKHE METO/IbI B MK nk 1.1
BOIIPOCHI
ouoIorun Tokan UK nx 1.2
MK k13
14 | Tema7 |buonndopmarnyeckue 2 IK-1
KonTponbHbie
METOJIbI B (DU3HKO- WK k11
. BOIIPOCHI
XUMHUYECKOH OMOIOTUn HIK k1.2
HJIK k13

4.3.2. Ilepeuenb TeM (BONMPOCOB), BBLIHOCHMBIX HAa CAMOCTOSITEeJIbHOE H3y4YeHHe

CTYJA€HTAMM B PaMKaxX camMocTosiTe/IbHoil padotsl (CPC)

Ne Tema 3ananue ®opmupyemasn NIAK
n/n KOMIIeTeH LM

1 | Tema 1. Beenenune. O6mue | 1. Kontposbusie Bompocs (1-10) UK k1.1

BOIPOCHI (PU3MKO- 2. Toxnan (1, 2) MK-1 HJIK 1k 1.2

XUMHYECKOM OHOJIOT UM HJIK k15

2 | Tema 2. Kunernka 1. Konrposbnbie Borpocsr (11-20) UK k1.1

ONOXMMHUECKUX 2. loxnan (3, 4) IK-1 HJIK nx 1.2

MPOLIECCOB MK nxis

3 | Tema 3. buonorudeckue 1. KonrposbHbie Borpocs (21-35) UK k1.1

MeMOpaHbI 2. oknan (5, 6) 1IK-1 HJIK 1k 1.2

HJIK k1.3

4 | Tema 4. buosHepreTuka. 1. KourposbsHbie Borpocs (36-55). UK k1.1

2. Joxmnan (7, 8) IIK-1 HJIK ik 1.2

HJIK k13

5 | Tema 5. CBoGoaHbIE 1. KonTposnbHbie Bomnpocs! (56-60) WK k1.1

pazMKaIbl B 2. JToxnan (9, 10) MK-1 HJIK ik 1.2

OMOJIOTMYECKUX CHCTEMAX. WK nx1.s

6 | Tema 6. MexaHU3MBI 1. KonrposbHbie Borpocst (61-70) WK k1.1

peryysinun 2. Moxinan (10, 11) NK-1 WK 1.2

MeTabO0IMYECKUX WK k1 5
MIPOIIECCOB.

7 | Tema 7. [lepcrieKTHBBI 1. KonrposbHbie Borpocs (71-80) WK k1.1

pa3BuTUs HU3MKO- 2. Noxinan (13, 14) IK-1 WK k1.2

XUMHUYECKOM OHOJIOTHU MK k13

(OpMBI CaMOCTOSATENHHOU PaOOTHI:

4.4. MeTonnueckne yKa3aHus 10 OPraHU3AIUHA CAMOCTOSATEIbHON PadoThl CTYICHTOB
CamocrosTenbHas paboTa CTyIeHTa IIpecielyeT CIeAYIOIINE LeIH:
COBEPILLICHCTBOBAHHE HABBIKOB CamM0O00pa30BaTebHOW paboThl KaKk OCHOBHOTO IYTH
MIOBBIIIEHUS YPOBHS 00pa30oBaHus;

yriyOJeHHe U pacIllipeHne 3HaHU| 110 IIPeAMETY.
[To mucuumnimue «OCHOBBI (PU3MKO-XMMHUYECKOH OHOJOTHMY TMPEAaralTcs CIelyrolue

Pabora Hag KOHCIIEKTOM JIEKIIHH;

YrnyOneHHbIH — aHAIN3

Hay4YHO-METOJMYECKON JINTEPATYPHI

MaTepuaia, mpeIycMOTPEHHOTo pabouelt mporpaMMoi;

CaMocTosTenbHOE U3yUeHHE OTIENbHBIX TEM, MaparpadoB, HE U3JI0)KEHHBIX B JIEKIUH;

U M3y4YeHue YydeOHOro

IMOATOTOBKA K KOHTPOJIBHOMY OITPOCY HA MPAKTHYCCKUX 3aHATUAX




® [I0JIFOTOBKA YCTHBIX JIOKJIAJIOB C MpPE3EHTAUEH;

® pelleHrEe CUTYAllMOHHBIX U PACUETHBIX 3a7ay;

® [IOArOTOBKA K TECTUPOBAHHUIO 10 OTJEIBHBIM pa3jieiaM JUCIUILUINHEI,
® [IOATOTOBKA K 3a4€Ty.

Tucomennvle pabomul. J1J1s cCaMOCTOSITENILHOTO U3YYEHUS TEM PEKOMEH IyeTCsI UCIIOJIb30BATh
OCHOBHYIO U JONOJHUTEIBHYIO JUTEPATYPY, a TAKXKE HCTOUYHMKH, HAWJIEHHbIE MPU MOMOIIU
MH(OPMALIMOHHO-CIIPABOYHBIX M MOUCKOBBIX. J1JIs 3aKperieHus: MaTepuana peKOMeHAyeTcs AeNaTh
KpaTKUE KOHCIEKTHI [0 TEME.

Yemmuwiii 0oknao — 3to coodmenue B Teuenue 10-15 MuH, B KOTOPOM CTYJEHT B JTJAKOHUYHOM
dbopMe JTOHKEH H3J0XKHUTh MATepUaT IO COOTBETCTBYIOIICH TeMe, MPUIEPKUBAACH CIIEAYIOUIETO
IUIaHa: BBEACHHE, OCHOBHAS 4acTh, 3akitoueHue. Jlokman compoBoXAaeTcs Mpe3eHTaluel,
OTpaXkarollled OCHOBHBIE TIOJOKEHHSI MO COOTBETCTBYIOIIEH TeMe, BKIIIOYAIOIICH HarjsiIHbIe
MaTepuabl (cxembl, Tabnuiibl, GoTo u T.1.). [1o OkoHYaHUU TOKTa/la CTYIEHTY 3aJat0T BOIIPOCHL, KaK
MpenoiaBarelib, Tak U CTYACHTBI, HA KOTOPbIE JOKJIATUYUK JOJDKEH JaTh UCUEPIILIBAIOIINE OTBETHI.

Pexomenoayuu no noocomoske npezenmayuu.

[IpeseHTanmu — crnoco0 NpeacTaBieHUs WHGOPMALMK, COYETAIIIUi B cede TEeKCT,
THIIEPTEKCTOBBIE CCHUTKH, KOMITBIOTEPHYIO aHUMAIHIO, TpapuKH, BUJEO, MY3bIKY U 3BYKOBOH psif,
KOTOpPbIE OPraHM30BaHbl B €IMHYIO cpeay. IIpe3eHTanuss UMeeT COKET, CLEHapHil U CTPYKTYpY,
OpPTaHU30BaHHYIO ISl yJqoOHOrO BocmupussTHs wuHpopManuu. OTIMYUTETHLHOH OCOOCHHOCTBHIO
MIPE3EHTALNHU SIBISIETCS €€ MHTEPAKTUBHOCTD, TO €CTh CO3/1aBaeMast 1JIsl [10JIb30BATENSl BOBMOKHOCTh
B3alMOJICHCTBUS Uepe3 2JIEMEHTHI yIIPaBICHHUS.

[TpeseHTanmst Bcerga COCTOUT M3 JIBYX OCHOBHBIX KOMIIOHEHTOB: MH(OpPMAIUH, KOTOPYIO
BBICTYNAIOUINI XOUET JOHECTH JI0 ayJUTOPUH, U MaHEPbI n3Ji0keHus. Hanucanublil Ha Oymare TekcT
nmomoraer 0ojee 4YeTKO U MOCJIeI0BaTeIbHO U3JI0XKUTh MaTepuai. [IpeseHTanuu oObIYHO J1E1al0T B
PowerPoint, B Impress, mu6o B Acrobat. XKenareiapbHO HpUACPKUBATHCS TPUHIIMITA: OJUH ClIai -
OJIHA MbICITb. TUTYJIBHBIN CJIAl]T TOJKEH COJEPKATh Ha3BaHUE MTPE3CHTALINH, €€ aBTOPA, KOHTAKTHYIO
uHpopmanuio aBropa. Ha BTOpoMm crnaiizie 0OBIYHO TpEACTaBICH IUIAH MPE3CHTAlUN, OCHOBHBIC
paszensl WIM BONPOCHI, KOTOpble OyAyT paccMoTpeHbl. OcTalbHbIE ClAiAbl HY)KHO CTPOUTH MO
MOJIETIN: TE3UC - apryMEHThI — BbIBOJ. BBIBOJIBI Beerna AOKHO ObITh JaHbl SICHO U JIAKOHUYHO Ha
otaensHOM cnaiize. [Ipennocnenuuii cnaid 10keH coepkaTh HHGOpMAIHIO 00 HCIIOIb30BaHHBIX
HCTOYHMKAX JINTEpPaTyphl, MHTEpHET-pecypcax. Ilocnennnii cinaigy MOKET MOBTOPATh TUTYJIBHBIN C
no6asienneM (pasbl «Cracu6o 3a BHUMaHUE! »

Ha cnaiinpl 1OMKHBI MOMAcTh TOJIBKO CaMble BaKHbIE TE3MChI W JIaHHBIE, a TaKkKe
rpaduyecKkuil Marepuan: auarpaMMmbl, puUcyHKH, (oTorpadum. CrapaiiTech nenath claiibpl Ha
OJIHOPOJIHOM CBETJIOM (pOoHE ¢ Oosiee KOHTpAacTHBIM TekcToM. KitoueBble ciioBa B NMpeAsIOKEHUU
JydIlle BBIAENATh KUPHBIM HIPU(TOM WIH IBETOM. TEKCT NUIIUTE KPYITHO, TNIOTHO HAOPaHHBINA TEKCT
CJI0’KHEE BOCTIPUHUMAETCS.

4.5. IlpumepHasi TeMATHKA KYpPCOBBIX paldoT (MPOEKTOB): HE MPEAyCMOTPEHbl Y4EOHBIM
IIJIAHOM.

V. YYEBHO-METOJAUYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHUIJINHBI
a) nepeYeHb JUTEPATYPhI
1. Buonorus KJICTKH. DuU3UKO-XMMHUYECKHUE, CTPYKTYPHO-()YHKITHOHAIbHBIE u
nHpopmanroHHble OCHOBHI [TekcT] : yueb. mocobue / I'. @. XKerynos [u ap.] ; pen. I'. .
XKerynos. - 5-e u3n., crep. - M. : Jlenann, 2018. - 542 c. - ISBN 978-5-9710-4976-0 (6 2x3.)
2. buodusuka [Tekcr] : yaueOnuk / pen. B. I'. Aptioxos. - M. : AkaneM. npoekT ; ExarepunOypr
: enosas kH., 2009. - 294 c. (ISBN 978-5-8291-1081-9. - ISBN 978-5-88687-203-3, 50 5k3.)
3. Komos B.II. buoxumus [Dnextponnsiii pecypc] / B. I1. Komos. - 4-e u3a., ucnp. u gom. -
DneKTpoH. TeKcToBBIE AaH. - M. : FOpaiit, 2014. - 640 c. - OU3 "bubimoTtex". - Heorpanuu.



nocryi. - ISBN 978-5-9916-3929-3

0) nepuogUYecKHre U3TAHUS
«Matemaruyieckas Ouonorusi u buonnpopmarukay, «buoxumusy, «bruodpusnkay, «Bonpockr

OMOJIOTUYECKOH, MEOUIMHCKOM U QapmaneBTuyeckoi xumum», «M3Bectus PAH. Cepus
ouosiornyeckas », «MouekynsapHas Ouonorus», «llpuxiagHas OMOXUMMS M MHKPOOHOJIOTHUS,
«Bonpocel BUPYCOIOTUN.

B) CIIMCOK aBTOPCKUX METOAMYECKUX Pa3padoToK:

buodusuka: yuedHo-meTonuueckoe mocodue / A. A. IlpucraBka, I'. B. IOpunosa, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. Canoaposa ; [moz o6, pex. B. I1. CanoBapoBoii]. —
Upkytck : U3narensctBo UI'Y, 2021. — 1 251eKTpOHHBINA ONTUYECKUI JUCK
duzuko-xumuyeckue Meronbl B Owonoruum / B. I1. CamoBapoBa, A.A. IlpucraBka, H.JL
benbkosa, I'. B. FOpunosa, O.A. bepceneBa; noa pen. B.I1. Canoaposoii. - Upkytck : 13-
Bo UI'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (50 5k3.)

F) 0a3bl AAHHbIX, mu])opMalmomlo-cnpanoqﬂme H ITOUCKOBbIC CUCTEMbI

1.

w

8.

9.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuatepHeT-Bepcusi MEXIyHAPOIHOTO
KypHajia 10 OHOXUMHM ¥ OHOXHMHYECKHM acCIeKTaM MOJICKYJISpHOW OHOoJIoTHH,
OMOOPraHMYEMCKOW  XUMHUHM,  MHKPOOWOJIOTHHM, HMMYHOJIOTHH,  (u3monoruu u
onomemuIMHCKKX rcccnenoBanuii. Ctateu B pdf-popmare.

http://www.6years.net/index.php - mnopranm OecriaTHOM MEIUIMHCKON HH(pOpMAIUH,
COJICPKUT OOJIBIIIOE KOJTMYECTBO KHUT, Y4eOHBIX TOCOOM OMOXUMUYECKOW HAIPABICHHOCTH.
http://www.chemexper.com/ - mouck XUMHUYECKUX COCTMHEHUH B Pa3JIMYHBIX 0a3ax JTaHHBIX
http://www.dmb.biophys.msu.ru - Uudpopmanronnas cuctema «/[uHamMHuecKHEe MOJCIH B
OuoyIorMW», pacCUMTaHHas HAa UIMPOKHH KPYr IIOJIb30BaTeNiel, BKIIOYaeT B cels
TMIIEPTEKCTOBBIC  JOKYMEHTBI W  PENAIHOHHBIC 0a3bl JaHHBIX M O0OECIeYrBacT
YHU(DUIIUPOBAHHBIM JOCTYN K pa3HooOpa3sHOW wHH(oOpManmuu Mo JaHHOW TMpPeAMETHOU
o0nacTu.

http://www.elibrary.ru/defaultx.asp - Hayunas snexkTpoHHass OMOMMOTEKa, KPYHMHEHIIWIA
poccuiickuii MHGOPMAIIMOHHBIA TOpTall B 00JIACTM HAYKH, TEXHOJOTHUH, MEIUIIMHBI M
o0pa3oBaHusl, coJepKaluii pedeparsl U MOJHBIC TEKCTHI Oosiee 12 MITH HAay4YHBIX CTaTel U
nyOauKauil.

http://www.tusearch.blogspot.com - Tlouck 37E€KTPOHHBIX KHUT, MYOJUKAIMi, 3aKOHOB,
I'OCToB Ha caifTax Hay4HBIX JIEKTPOHHBIX OMOIMOTEK. B monckoBuke 0TOOpaHb! JIydIIne
O0ubIMOTEeKH, B OONBIIMHCTBE KOTOPHIX MOKHO CKadaTh MaTepHalbl B MOJTHOM o0beme Oe3
peructpaiyu. B crucok BKIFOUEHBI OMOIHOTEKH HHOCTPAHHBIX YHHBEPCHUTETOB U HAYUYHBIX
OpraHu3aLui.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - MHTepHET BepCcHsi MEXTyHAPOHOTO
KypHaia TIO0 OWOXUMHHM ¥ OHOXMMHYECKHM acIeKTaM MOJICKYJISpHOW OuOoJIoTHH,
OMOOpraHMYEMCKONH  XHMHUHU,  MHUKPOOHMOJOTMHM, HMMYHOJOTMH,  (U3HOJIOTUH U
ouonndopmaruke. Crateu B pdf-popmare.

DBbC «M3narensctBo Jlanby. Aapec qocryma http://e.lanbook.com/

3BbC «PykonT». Anpec nocrymna http://rucont.ru/

10. BBC «Aiibyke». Anpec noctyna http://ibooks.ru
11. BBC «tOpaiit». Aapec nocryma: http://biblio-online.ru/

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

6.1. YueOHo-1a00paTOpHOE 000Py10BAHUE!

Ay,Z[I/ITOpI/ISI IJi1 IPpOBCACHUS 3aHATHH MPAKTUYCCKOI'0 THIIA. Ay,[lHTOpI/IH o60py;[0BaHa:

cneyuanuzuposanrol (yaeOHoM) mebenvio Ha 12 TOCAAOYHBIX MECT; 000pyJOBaHA MeXHUYEeCKUMU
cpeocmeamu odyuenusi: Ilpoektop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayautopHas


http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.6years.net/index.php
http://www.chemexper.com/
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http://www.elibrary.ru/defaultx.asp
http://www.tusearch.blogspot.com/
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http://ibooks.ru/
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MeJioBasi, MarHuTHasi, Jlaboparopus opran xumud - [1Ika¢ BertsokHOH AD-221"- 2 11T., XUMHUYeCKHA
mkad (crewmax) -1 mrT., JlabopaTOpHBIN CTON C BBIKATHBIMH TyMOaMu — 5 mT., XOJOJWIBHHUK
«MuHCK» - 2IIT., Amnmapat Juis BepTHKAIBHOTO 3JeKTpodopesa — 1 mr., BakyyMHBIN HcnapuTensb
PBO-64 — 1 mr., Bonemerp BY-15 — 1 mr., [Jesunrerpatop YI-20 — 1 mt., U3meputenbs HOHHBIX
conpoTuBiieHNH (umnenanca) - 1 mr., McTtounuk nutanus ais snextpodopesa "Dnpd" — 1 mr.,
Ocnumnorpad yauBepcanbHbli nByxirydeBoit C-55 — 1 mt., Tepmoctat TC-80 — 1 mt., Llentpudyra
K-24 — 1 wr., Hentpudpyra MIIB-310 — 1 mrt. HoyrOyk Lenovo G580 — 1 mt. ciyxammmu 1is
npeJcTaBiIeHus yueOHol nHdopmanuu no aucuuiuinHe «OCHOBBI PU3UKO-XUMHUYECKON OHOJIOTUN
V4eOHO-HA2AAOHBIMU NOCOOUAMU, 0OECTICUNBAIOIINMYI TEMAaTHYECKUE WILTIOCTPALIMH 10 IUCIUILTIHE
B BUJI€ IPE3ECHTALIUH.

KomnretotepHslii  kiacc (yueOHast ayauTopus) JUulsl TPYNIOBBIX M HHAWBHUIYaJIbHBIX
KOHCYJIbTAllMi,  TEKyILEero KOHTPOJS M  IPOMEXKYTOYHOM  arTecTallud, OpraHu3aluu
CaMOCTOSITENTbHON paboThl. AyAuTOpHs 000pyI0BaHA: CHIEIMATH3UPOBAHHON (yueOHOIT) MeOembIo Ha
20 mocaZo4HBIX MECT, JOCKOH MeJIoBOH; 00OpyAOBaHAa TEXHHUYECKUMH CpEICTBAMH OOY4EHUS:
Cuctemnsiii 610k PentiumG850, Mounutop BenQ G252HDA-1 mt.; Cucremnusiii 6moxAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 6ok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mrT.; Mono6mok IRU T2105P — 2 mrt.; Cucremusiii 6510k Pentium G3250,
Monutop BenQG955 — 1 mt.; Cuctemusrii 6;10k Pentium G3250, Monutop BenQ GL2250 — 1 miT.;
Cuctemnsrii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mit.; Cuctemusiii 6:10k Pentium
G3250, Monutop Samsung T190N — 1 wt.; Cuctemnsrii 610k tium G3250, Monutop Samsung 740N
— 1 mr.; ¢ HeorpaHuuyeHHbIM JoctynoM K cetu Hurepher; IIpoekrop BenQ MX503; skpan
ScreenVtdiaEcot. Hoytoyk Lenovo G580 — 1 mr. C HeorpaHU4YeHHBIM IOCTYIIOM K ceTH MIHTepHeT
1 obecrieueHreM JI0CTyIa B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly OpTaHU3aIiH.

[Tomermienus 11 XpaHeHUs U TPOPUIAKTHUECKOr0 00CTyKUBaHHsI y4eOHOT0 000py10BaHUS.
Aynurtopust o0opyioBaHa: CHELUAIN3UPOBAaHHOW MeOenblo Ha § MOCaJOYHBIX MECT; BhITsKHOM
mkad — lmr., Jlamuaapueii mkadp — 2 mr., Tepmocrar TC-80 — 2 mr., JlaGopaTtopHblii CTOI
MeTajumdeckuii — 3 1mT., JJabopaTOpHBIil CTON ¢ pe3NHOBOI OBEPXHOCTHIO — 2 IT., XOJIOAUIBHUK
«Atnant» — lmr. Mukpockon MOHOKYJISIpHBIN — 8 T, Mukpockon "buonam"-1 mr., Crepunuzarop
napoBoit BK-75 IIT "T3MOMWN" — lmr., [lunerka aBromaruueckas Jlennumner 0,5-10 m"-1 mr.,
[Tunerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunokynsp"-1 wr., [Ipoextop OBepxen'-
1 wr., [Ipoektop View Sonic"-1 mr., Ilpoexkrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 miT.,
[Tpuntep Brother -1 ., [Tpuntep Canon -1 mir.

6.2. IlporpamMHoOe oGecnieyeHue:

e DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). loroBop Ne03-016-14 ot 30.10.2014r.

e Kaspersky Endpoint Security mist 6usneca - Cranmaptasiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14H046ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0516ps
20161 JIni.Ne1B08161103014721370444.

e Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensun
Microsoft 43364238.

e Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInnensun Microsoft 41059241.

e Office 365 mpodeccuonanbHbI MIrOC I yuyanuxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHn4yecKne M JIeKTPOHHbIE CPeCTBA:
e [IpeseHTaruu mo BceM TeMaM Kypca,



e (Cucrema dJIEKTPOHHOTIO TECTHPOBAHMS Ha 0a3e oOpa3oBaTenbHOro nopraia Educa.

VIil. OBPA30OBATEJIbBHBIE TEXHOJIOI'MHA
Jns ocBoeHus: aucuuiuinHbl «OCHOBBI (DPM3UKO-XMMHYECKON OHOIOTHUHM» MPUMEHSIOTCS
clIelyIolIe 00pa30BaTeNIbHbIC TEXHOJIOTUH:

o Ungpopmayuonnas nexyus - 3TO CKATOE H3JIOKEHHE OCHOBHBIX HAYYHBIX (AKTOB, YTO
SBIISIETCS 0a30M JUIA aHAIHM3a PACCYKICHUH, OLIEHOK.

o Jlexyus-euzyaruzayus. YUUT CTYAEHTOB MpeoOpa3OBbIBATE YCTHYIO U IHCHMEHHYIO
nH(OPMAIHIO B BU3YaATIbHYIO (hOpMY, 4TO (OPMUPYET Y HUX MPO(HECCHOHATEHOE MBILIICHUE
3a CUET CHCTEMATH3allMM M BBLIEICHUs Hanbojiee 3HAUYMMBIX, CYIIECTBEHHBIX IJIEMEHTOB
copepkaHus oOyueHHs. 3ajaua IIPenoaBaTelis UCIO0Ib30BaTh Takue (POPMbI HAIJISIJHOCTH,
KOTOPBIE Ha TOJILKO JIOTIONHSIOT CJIOBECHYIO HH(OPMAIIUIO, HO M CAMHU SIBIISTIOTCS HOCUTEISIMU
uHpopMauu (CXEMbI, PUCYHKH, CIAMIBI-IPE3CHTAUH, U T.I.). DTOT BUJ JIEKIMU JIydIlIe
BCETO UCIIOJIb30BATh Ha 3Talle BBEICHHUS CTYICHTOB B HOBBIH pa3/iel, TEMY TUCIUIUINHEI.

o [Ipakmuueckue 3aHamus — 3TO 3aHATHE, IPOBOAUMOE HOJ PYKOBOJICTBOM IPENOAaBaTENs B
y4eOHOH ayquTOpHH, HANpaBICHHOE Ha YIIIyOJCHHWE HAyYHO-TECOPETUUYECKUX 3HAHUN U
OBJIaJICHUE OIPE/ICICHHBIMA METOJaMH CaMOCTOSATENILHON paboThl, KOoTOpoe (opMupyer
npakTudeckre ymeHus. OqHoi 13 GOpM MPAKTUYECKUX 3aHITUN SBIISETCS KOJUIOKBHYM.

o Koanokeuymul — BUJ Y4€OHOTO 3aHATHS, MPOBOAMMOIO C IENbI0 MPOBEPKH M OLICHUBAHUS
3HaHUU ydammxcs. KoilokBuyM MoOXeT MpoBOJUTHCS B (hopMe MHAMBUAYAJIbHOH Oecebl
IpenojaBaTelsl Co CTYJEHTOM MJIM KaK MaccoBbIi onpoc. B xone rpynmnoBoro o0CyxaeHus
CTYIICHTHI y4aTCs BBICKA3bIBATh CBOIO TOUKY 3PECHUS [0 ONPEACICHHOMY BOIIPOCY, 3aIUIATh
CBO€ MHEHHE, TpPUMEHsS 3HaHUS, MOJYYCHHBIE Ha 3aHATHAX IO mpeamery. B xoxe
KOJUIOKBUYMa TaK)K€ MPOBEPSIOTCS MUChbMEHHBIE PAaOOTHI CTYACHTOB, IPOBOAUTCS 3aIlInTa

JOKJIa/I0B.
o Camocmosmenvhas paboma cmyoenmos (cM. 1.4.4).
o JlucmanyuomnHovle 0bpazosamenvHvle MEXHONI02UU. Ion JMCTAaHITHOHHBIMU

O6p830BaT CJIbHBIMH TCXHOJIOTUAMU IIOHUMAaIOTCA O6pa30BaTeJ'IBHBIe TCXHOJIOI'UH,
p€aIM3yeMbBIC B OCHOBHOM C IIPUMCHCHUCM I/IH(l)OpMaIII/IOHHO-TCJ‘IGKOMMyHI/IKaIII/IOHHBIX
ceTelt. HpI/I OCBOCHHMHM  JHCHHUIIIMHBI «OCHOBEI (I)I/I3I/IKO-XI/IMI/I‘ICCKOI71 OHOIOTHI
UCTIOJIB3YETCSl KOoMnblomephvle cemesvie mexrono2uu (MHTEPHET-TEXHOIOTHH) — CIIOCO0
,[[I/ICTaHLII/IOHHOfI nepeaaun I/IH(i)OpMaLII/II/I, OCHOBAHHBIH Ha HCIOIL30BAHHU TII00AJBHBIX U
JIOKAJTBHBIX KOMITBIOTEPHBIX CEeTeM It  oOecredyeHus: JocTyna oOOydJarommxcs K
I/IH(l)OpMaI_II/IOHHBIM 06pa30BaTeJ'ILHLIM pecypcaM u IAJid (1)OpMI/Ip0BaHI/I$[ COBOKYITHOCTH
MCTOANYCCKUX, OPraHU3allMOHHBIX, TCXHUYCCKUX WU MPOTpaMMHBIX CPCIACTB pcain3aliuu U
YIIpaBJICHUA y‘Ie6HBIM IponEeCCOM HE3aBUCUMO OT MECTAa HAXOKACHUSA €TO Cy6’beKTOB. [[J'IH
oprammu3aivii AHUCTAHIIHUOHHOT'O O6y‘I€HI/I$I Ha OCHOBE DTHX TEXHOJIOTHH HCIOJB3YCTCA
CIICUAJIMBUPOBAHHOC  IIPOrpaMMHOC CpPEACTBO - O6paBOBaTeHLHBIﬁ noprann ury
(educa.isu.ruy).

VIIl. OOEHOYHBIE MATEPHUAJIBI JISA TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Ouyenounvie mamepuanvt 011 6X00H020 KOHMPONA
21.]'[5[ BXOJHOT'O KOHTPOJISI OUCHKH YPOBHA 3HaHUHI CTYACHTOB HCIIOJIB3YCTCA TECTUPOBAHUE 110
OCHOBHBIM pa3fieliaM MaTeMaTHKH, PU3UKU, XUMUHU, O0IIe OMOIOTHH U OUOXHUMUHU.

Jemoncmpayuonusiii éapuanm mecma 0 X0OH020 KOHMPOs
1. Kakwue cBs3u 00pa3yroT o-Criupaib BO BTOPUYHOU CTPYKType Oenka? a) Banaep-Baanbca; 0)
ruipodoOHbIe; B) MENTUIHBIE; T') BOAOPOAHbIE
2. buonornyeckue ¢pynkumu sapeimka: a) cuaTe3 pPHK; 6) cunate3 nPHK; B) cuntes TPHK; r)
CHHTE3 Oerka



3. Tummakounsr 3T0: a) konbueBas JJHK mnactum; 6) moaucoMBI IIIACTHT; B) 3epHA IIEPBUIHOTO
Kpaxmalia B MaTpUKCe IIaCTU/I; T) BBIPOCTHI BHYTPEHHEM MEMOpaHbI IIaCTH/I.

4, K nuHeWHBIM ToJIMcaxapuiaM OTHOCHTCS: a) IJIMKOTeH; 0) aMuio3a; B) aMHJIONEKTHH, T)
Kpaxmai

Ouyenounvie mamepuanvl meKyuie2o KOHmMpona
OrneHOYHBIE MaTepHallbl TEKYIIEro KOHTpoJds (opmupyroTcs B coorBerctBuu ¢ JIHA

yHHuBepcuTeTa. B pamkax nucuuruinHabl «OCHOBBI (PM3HKO-XUMHUYECKON OMOJIOTUNY HUCIIOJIb3YIOTCS
crenytomue GopMbl TEKYIIETO0 KOHTPOJIS:

® YCTHBII ONpOC;

® TECTUPOBAHUE;

® pelleHue 3ajay;

e 3aIIWTa JAOKJIAJOB;

® KOHTPOJIb CAMOCTOSATEIHHOU PabOTHI.
DoHJT OIIEHOYHBIX CPEJICTB BKIIOYAELT:
KOHTPOJIbHBIE BOIPOCHI;
CUTYAIlMOHHbIE U pACUETHBIC 3a/1a4H;
nepeyeHb TeM JTOKIIaJI0B;
BONPOCHI 1 camoctositenbHoro uzyuenus (CPC);
TECTOBBIC 3aJ[aHMUS;
nepeyeHb BOMPOCOB K 3aUeTy.
Hasznadyenue o1ieHOYHBIX CPEACTB: BBISIBUTH CHOpMUPOBAaHHOCTH komneTeHuu [1K-1 (cm. 1.
I11). CTyzmeHTbl, He BBITOJHHUBIIME 3aJaHKUS TEKYIIEr0 KOHTPOJIS WM MOJYYUBINKE 32 HUX OICHKY
«HE YIIOBJIETBOPHUTEIIBHO», O MPOMEXKYTOUYHON aTTecTallud HE JOMYyCKAaloTCsd, TMOKa HE OyayT
JUKBHUIMPOBAHBI BCE 3a/I0JDKEHHOCTH.

Tembl 10K1210B
Hcropus pa3BuTus GU3NKO-XUMHUYECKONH OHOJIOTHH.
Camoopranuzaiusi OM0JIOTHYECKUX CUCTEM: (PU3UKO-XMMHYECKHUE ACIIEKTHI.
Pu6031MBbl: MeXaHU3M JEHCTBHSL, YBOTIOLMOHHBIE U OMOTEXHOJOTMUECKUE ACTIEKTHI.
AOG3UMBI — KaTaIUTUYECKUE aHTUTENA.
CoBpeMeHHbIE (PU3UKO-XUMUYECKHE METO/IbI HCCIIEIOBAHUS MEMOpaH.
HckyccTBeHHbIE MEMOpaHBbI: CIOCOOBI OTYYEHUS U 00J1aCTh TPUMEHEHHUS.
CucTeMbl reHepaly YHEPTUN Y XEMOABTOPO(PHBIX OPTraHU3MOB.
Crpykrypa u ¢pynkuuu ITL, He conpsKEHHBIX ¢ T'eHepalen SHepruu.
Monuduxauu HK u Genkos B npucyrcteun AOK.
0. ®epmeHTaTHBHBIE U He(EpPMAHTATUBHBIE AHTMOKCUIAHTHBIE CUCTEMbI: MEXAaHU3M JIEHCTBUS U

OMOMEUIIMHCKOE 3HAUYEHUE.

11. Oxcun azota (ll) kak BTOpUYHBII TOCPEAHUK U TAPAKPUHHBIN PErysaTop.

12. MexaHHU3MBI PEryIISIIUU THOCTH KIICTKH.

13. OMICS-Hayku Kak CMEHa €CTeCTBEHHOHAYYHOH MapaIurMsl.

14. Ponb OnonH(OpMaTUKU B COBPEMEHHON (PU3UKO-XUMHUYECKON OHOIOrun
Kpumepuu oyenku ooxnada:

e HoBu3Ha TeKcTa: a) aKTyaJlbHOCTh TEMBI, 0) HOBH3HA U CAMOCTOSITEIFHOCTh B TTOCTAHOBKE
po6eMbl, GOPMYITHPOBAHNE HOBOTO aCIEKTa U3BECTHON MPOOIJIEMBI B YCTAHOBICHUH HOBBIX
CBsI3eH (MEXIpPEeIMETHBIX, BHYTPUIIPEIMETHBIX, HHTETPALIMOHHBIX); B) YMEHUE padoTaTh C
UCCIIEIOBAaHUSIMU, KPUTUYECKON JIMTEpaTypol, CHUCTEMAaTU3UPOBaTh M CTPYKTYpHpPOBAThH
MaTepHalt; T) IBJICHHOCTh aBTOPCKOMN TIO3HIINHU, CAMOCTOSTEIBHOCTD OIICHOK M CYXKICHHIA; 1)
CTHUJIEBOE €IMHCTBO TEKCTa, €IUHCTBO JKaHPOBBIX YEPT.

BOoo~NoGhwDE



e CrTemeHb PacKpBITUS CYIIHOCTH BOIMPOCA: a) COOTBETCTBUE COJNEPKAHUS TEME U IUJIaHy
JOKJIa/1a; 0) TOJTHOTA U IMIyOMHA 3HAHUH 10 TeMe; B) 000CHOBAHHOCTH CIIOCOOOB M METO/IOB
paboThI C MaTepuaaoM; T') yMEHHE 0000IIaTh, eJaTh BHIBOJIbI, COMOCTABIATh Pa3INYHbIC
TOYKH 3PEHHUS 110 OJTHOMY BoIpocy (mpodieme).

e (OOOCHOBaHHOCTh BBIOOpAa WCTOYHHKOB: a) OIEHKA HCIIOJIb30BAHHON JIHTEPaTypHI:
MIPUBJICYCHBI JIM HAaUOOJIEe U3BECTHBIC PAabOTHI IO TEME HCCIeNOBaHUs (B T.4. KYpPHAIbHBIC
MyOJIMKAIMY TTOCIICAHUX JIET, TIOCIICTHIE CTATUCTHYECKUE TAaHHBIC, CBOJIKHU, CIIPABKH H T.JI.).

o ColOmronenue TpeOoOBaHUI K OQOPMIICHHIO: a) HACKOJIBKO BEPHO OGOPMIICHBI CCHUIKM Ha
UCIOJIb3YEMYIO JTUTEPATypy, CHHCOK JHUTEPATyphl; 0) OLIEHKA TPAaMOTHOCTH U KYJIbTYPBI
n3noxenus (B T.4. opdorpaduveckoil, MyHKTYallMOHHOW, CTHJIMCTHYECKOW KYIBTYpPHI),
BIIQJICHUEC TEPMUHOJIOTHEH; B) COOTBETCTBUE MPE3CHTAIMU COJCPKAHUIO JOKIaaa |
PEKOMEHIAIIUSM TI0 €€ MOJrOTOBKeE (CM. 1. 4.4).

Onenka «omauunoy. B [OKIane TMONHOCTBIO pacKpbiTa TeMa, MPOAHATU3HUPOBAHO
COBPEMEHHOE COCTOSIHUE BOIPOCA; CTYJCHT CBOOOTHO BIIAJICET MAaTEPHAJIOM, H3JIaraeT ero JIOTHYHO,
MOCIIEOBATENbHO, JIAKOHUYHO, XOPOIIUM HAyYHBIM  s3BIKOM. JIOKJax  COMpPOBOXIAeTCs
MPe3CHTAIMEH, KOTOpasi COCTABJICHA C COOJIOJICHHEM OOIIUX TPeOOBaHUI OPOPMIICHHSI, COACPKHUT
CCBUIKM Ha IIPHUBEICHHBIC (POTO, PUCYHKH, CXeMBI U T.J. [Ipu 00CYKIECHIH CTYACHT JEMOHCTPUPYET
MOHUMAaHWE W3y4yaeMoOil MpoOJieMbl M METOAOJIOTMM HAyYHOTO WCCICIOBAHMS, BIIAJCHUC
npodecCHOHATLHOW TEPMUHOJIOTUEH H YMEHHE TPaMOTHO OTBEUYATh HA BOIIPOCHI ayIUTOPHUH.

Onenka «xopowo». Tema packpbiTa, IPUBEICHO JTOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPH ATOM MaTepHall B HEJIOCTATOYHON CTEIIEHU MPOaHATM3UPOBaH aBTOPOM. VIMEIOTCs HETOUeThI B
oopMiICHHM TIpE3CHTAlMM WM TPE3CHTAlMs HE B TOJHON CTENEHH COOTBETCTBYET OOIIUM
TpeboBanusiM. OTBETHl CTyJAEHTa Ha BONPOCHI HE SBISIOTCS  UCYCPIBIBAIOIIUMU |
apryMEHTUPOBaHHBIMHU.

Onenka «ydogremeopumenvroy». Tema packpblTa HE TOJTHOCTBIO, MaTepuanl He
MPOAHATM3UPOBAH, CTYICHT IIOKa3bIBa€T MOBEPXHOCTHBIC 3HAHMs.  lIpe3eHTalus YacTHYHO
COOTBETCTBYET YCTAHOBJICHHBIM TpeOoBaHusM. [Ipm o0OCyXkJeHMM JOKJIama CTYIOSHT JaeT
HETPAaBUIBHBIC WA UCUCPIIBIBAFOIINE OTBETHI.

Onenka «uneyodosremseopumenvho». Tema HE pacKpbiTa, TPUBEICH CKYIHBIH 00BbeM
MaTepuasa; Mpe3eHTAIUsl OTCYTCTBYEeT WJIM HE COOTBETCTBYeT TpeboBaHusM. [lpu oOcyxaeHuu
JOKJIaJa CTY/ICHT HE JIaeT OTBETHI HJIM OHU HE COOTBETCTBYIOT BOTIPOCAM.

JleMOHCTPAllMOHHbIE BAPMAHTHI TECTOB [JIsl TEKYIEro KOHTPOJIs
Tema 1.
1. Bwibepume onpedenenue emopuyrou cmpykmypusl Oeika: a) Croco0 yKJIagKd MPOTOMEPOB B
onmuromepHom 6enke; 6) [ocienoBareTbHOCTF aMUHOKHUCIIOT, COSTUHEHHBIX MENTHIHOMN CBI3bIO
B mojunentuaHoW uenu; B) IIpocTpaHCTBeHHas  yKiIagka —HOJIMIENTHIHOM  IIemHu,
CTa6I/IHI/I3I/Ip0BaHHaH NMPpEUMYIICCTBECHHO CIIa0BIMH CBSI3SIMU MCXKY paJuKajiaMi aMUHOKHUCJIOT.
2. lIlepsuunas cmpykmypa JHK npeocmaeénena: a) NBOWHOW cIHpaibio; 0) HYKICOCOMBI -
¢ubpubl - meTau (JOMEHBI); B) MOHOHYKJIEOTHABI, CBsI3aHHBIE (ochoandPUpPHBIMU
CBSI3MH B HEIIPEPBIBHYIO LIETb MOJIMHYKIICOTUA; ') I€30KCUPHO030i
3. Kaxue css3u obpazyrom o -cnupaiv 60 emopuunol cmpykmype oeaxa? A) Bannep-Baanbca;
0) ruapodoOHbIe; B) NENTUAHBIE; I') BOJAOPOIHBIE
Tema 2
1. Obpamumocms pepmenmamusnol peaxyuu 3agucum om: a) TEMIIEPATYPHI; 0) HOHHOM
CHJIBI PacTBOpa; B) TEPMOJAMHAMHYECKOTO COCTOSIHUS CHUCTEMbI; I') KOHILIEHTpAIMH
dbepmenTa
2. K knaccy oxcudopedykxmasz He omHocumcs ¢epmenm: a) Katanasa; 0) mepokcuaasa; B)
XOJIMHACTEPa3a; T') JaKaTaTIeruiporeHasa
3. Ogpexmuernocmv KUCIOMHO-OCHOBHO20 KaAmMaiu3a onpeoeisiemcs: a) KOJIMYeCTBOM
MOHOT€HHBIX TPYNIHUPOBOK B aKTUBHOM LeHTpe ¢epmenta; 6) pK wnoHOreHHBIX



IpYNIUPOBOK; B) pasHuued pK Mexay HNpPOTOHAOHOPHOM M IPOTOHAKLENTOPHON
TPYIIIaMHA B aKTUBHOM LIEHTpE epMEHTA; T') HATUIMEM OPTraHUIECKUX KOHEPMEHTOB
Tema 3

1. Coenacno smcuokocmuo-mo3auuHol mooeiu CmpoeHus OuUoI02u4ecKux memopaH, ee
cmpykmypa npedcmagisem coOoii: a) TBOWHON CIIOH MOJSIPHBIX JIMITAIOB, TPOHU3aHHBII
OeNKOBBIMM MOJIEKyJIaMU; O) HENpephIBHBINA JABOWHON CIION MOJSPHBIX JUMUIOB; B)
JBOMHOW CJIOM HETMOJIIPHBIX JIMIUAOB MPOHU3AH YIJICBOJHBIMH MOJICKYJIAMH; T) IBa
BHYTPEHHUX CJIOS JIUMHI0B OTPAHUYMBAIOTCS CHAPYKU OCIIKOBBIMU MOJIEKYJIaMHU.

2. Kak nazvieaemcs membpana, omoensaiowas KiemouHyro 000J104Ky Om Yyumoniasmol? a)
TOHOILIACT; 0) Me30IJIa3Ma; B) 3HOIJIa3MaTUYECKas CeTh; I') IJIa3MajeMmMa.

Tema S

1. Kaxoe coedunenue paznacaemcs noo oeiicmeuem CQOJ[? a) THIPONEPOKCUI KUPHOMH
KHCJIOTHI; 0) IEPOKCH] BOAOPOAA; B) MEPEKUCHBIN paiuKa; I') CyepoKCUI-HUOH

2. Buowr nospesicoenus J[HK npu eozoeticmsuu c60600HbIX paoukanios: a) o0pa3oBaHUE
OKHCJICHHBIX TPOU3BOJHBIX MyPUHOBBIX ¥ MHPUMUIUHOBBIX OCHOBaHHWIA, 0)
BO3HUKHOBEHHE XPOMOCOMHBIX a0eppalivii; B) akTUBallMs YHIOHYKJIEa3; I') yBEIUYCHHE
cKkopoctu pernapaunu mosekyn JHK

3. B peaxyusx nepekucHo2o oKucieHus 1unudo8 y4acmeyom: a) HEeHACHIIIEHHbIE BHICIINE
KUPHBIE KUCIOTHI B cocTaBe GochoaunuioB MeMOpan; 0) THAPOKCHIBHBINA pajiuKai; B)
NADPH-okcunasa; r) CynepokcugarcmyTasa; 1) ACKOpOMHOBAs KUCIOTa

Kpumepuu OYEHKU pe3yibmamos mecmupoBaHusi.

«OtnuuHo»: Brinonnenue 6onee 85% TecTOBBIX 3aMaHuil
«Xopo1o»: Brimonaenue ot 71% no 85% TecToBBIX 3aMaHui
«Y TOBIIETBOPUTEIIHHOY: Brmonaenune ot 60 1o 70% TeCTOBBIX 3agaHUH

«HeynoBnerBoputennbHO»:  BrimonHnenue meree 60% TeCTOBBIX 3aTaHMIA

HeMOHCTpaHHOHHbIe 3alaYM JISl TEKYHIETro KOHTPOJIsA

Tema 4.
1. Beoruucnure W3MEHEHUE  CTaHIapTHOM  CBOOOJHON  SHEPruu  CIEAYIOIIMX
(epMEHTATUBHBIX peakUUil MCXOs U3 NMPUBEIECHHBIX 3HAYCHUIH KOHCTAHT paBHOBECHUS
(pH 7,0):

a) glu + OA « asp + aKG, K’¢q = 6,8
2. GIn-1-P npespamaercs Bo Fru-6-P B 1ByX mocie10BaTeIbHBIX PEaKIHsX:
GIn-1-P — GIn-6-P, AG? = -1,74 kxan/MoJb
GIn-6-P — Fru-6-P, AG" = -0,4 xkan/mMonb
BoluncnuTe KOHCTaHTY paBHOBECHS ISl CYMMapHOU peakiiuu:
GIn-1-P — Fru-6-P
3. Ilo cremeHM OKWCIIEHHUS TPEX aTOMOB YIJIEpO/a, BXOMSAIIMX B MOJIEKYJBl JIaKTaTa U
JIaHUHA, 3TH COEIMHEHHS MJICHTUYHBI U MOTYT CIIY’KUTh META0O0JIMYECKUM TOIUIUBOM.
Paccuuraiite u cpaBHuTe cymmapHbIid Bbixog AT® (B monsx), oOpazoBaBLIMXCS IPH
MOJTHOM OKHMCJeHHH | Mons JlakTtaTa U | MOJIs alaHuHa, YUYUTHIBAS MPU 3TOM PACXOJIb
SHEPruu Ha BBIBEJCHHE a30Ta U3 OpraHu3Ma.
Tema 6.

1. Opna w3 cyOBeOWHUII XOJEPHOTO TOKCHHA, MPOAYIIUPYEMOTO XOJEPHBIM BUOPHOHOM,
MIPOHHUKAET B JIUMHUIHBIA OMCIION MeMOpaHbl KIETOK SMUTEIHNS KUIIEYHUKA U KaTaJu3upyeT
peaxuio:

NAD" + [a-GTP] [ALL] = [ADP-pu603a as-GTP] [ALL]
OTO NPUBOIUT K IMOTEpPE KATATUTHUECKOW AKTUBHOCTU Os-CyOBEAMHHUIBL. AJICHUJIATLUKIIA3a
(ALl), akTHBHpOBaHHAs TaKOW BUAOU3MEHEHHOW o-CyObenuHuieil Gs-0erka, MOXKET OCTaBaThCs B



aKTUBHOM COCTOSIHUM HEOMpeeNeHHO Aoiro. JnuTensHoe mosbimeHue ypoBHs cCAMP B kierkax
SMUTEINS KUIIEUYHUKA BBI3BIBAET BBIXOJ OOJBIIOrO KOJIMYECTBA BOJBI U HATPUS M3 3TUX KIETOK B
MIPOCBET KUIICYHHUKA - BO3HUKAIOT XapaKTePHBIN JUISL XOJIEPHI TIOHOC U pe3Kast IeTupaTaus TKaHeH.
HazoBure »5Tam, KOTOpBIM HapyllaeTcss NpH JeMCcTBUM XoJepHOro TokcuHa. [louemy npu
3a00JIeBaHUN XOJEPOH B KIIETKAX SMUTENHUS KUIICYHHKA HAOJIOJAeTCs JJIMTEIbHOE TOBBIIICHHE
ypoBHs CAMP?

2. Hexotopsle nexkapcTBEHHBIE TpenapaTsl — KOQEHH U TeOOUIUITNH, — YTHETAIOT JeiCcTBUE
depmenTa Qocdoaudcrepasbl, KaTaausupyoomero peakuuto pacuierieHus cAMP. Kak
M3MEHUTCS KOJHMYECTBO JKUPHBIX KHUCIOT B KPOBH INPH BBEIACHUU OSTHX IpernaparoB?
N300pa3ute cxemy AeWCTBUS aJlpeHaIMHA HA XKHUPOBYIO KJIETKY U Ha HEH MOKaXXUTE MECTO
JIEACTBUS ATHUX IPENAPATOB.

Kpumepuu oyenusanus pewenus 3aoau:
OneHka «omauyHo» BBICTABIIAETCS, €CIM 3ajJaya pelleHa IPaBWIbHO, B XOAE PpELICHUs
MMpOACMOHCTPHUPOBAHLL IIOHUMAaHUuC METOAa peuicHus, paBHJIbBHOCTDb HCIIOJIB30BaHUA
KaTeropuajbHOro anmnapara, ClloCOOHOCTb HHTEPIIPETUPOBATh PE3Y/IbTAThl, IPUBEIECHO JETAaIbHOE U
IIOJIHOE OITMCAHUE PEIICHNUS;
OneHka «xopouio» BBICTABISETCS, €CJIM 3aJadya pelleHa IPAaBWIBHO, HO CTYIEHT 3aTpyIHSAETCS
M3JI0KHUTH U 000CHOBATH aJITOPUTM PEIICHUS U / WITH HHTEPIIPETUPOBATH PE3YIbTATHI PACUETOB;
OneHka «yooenemeopumenvbHo» BBICTABISIETCS, €CIU 3ajjaya pelleHa HeNpaBUIbHO, HO CTYAEHT
JEMOHCTPUPYET BEPHBIN MTOX0]] K IpoOiieMe, IOCTaBICHHOM B 3aj1aue;
O1eHKa «Hey0osnemseopumeinsbHoy BbICTABISIETCS, €CIIU 3a/]aua PelleHa HepaBUIbHO WIN HE pelIeHa
BOBCE.

KoHnTpoJsibHbIe BONPOCHI /151 TEKylIel aTTecTauuu
1. KakoBbl OCHOBHBIE 3Tallbl PA3BUTHA MEXIUCHMIUIMHApHOro mnoaxona B XX Beke?
B yem 0coOeHHOCTH COBPEMEHHOT0 3Tana MEXAUCIUILUTHHAPHONH KOMMYHHUKAIIAN?
KakoBa o0mas cxema ynpaBieHus 1eATeIbHOCTBIO CUCTEM?
Kaxue TUIbI MEKKIIETOUHBIX XUMUYECKUX B3aUMOJICHCTBUI U3BECTHBI?
UYro Takoe quHaMHUYEcKas cucrema?
Uro takoe crpykrypa? IlpuBeaute mpumepbl CTpyKTypooOpa3oBaHMsI B CUCTEMAax pa3HOU
IIPUPOJBI.
[IpuBenuTe mpuMeEpsl CAMOOPraHU3AMY B HEXKMBOW U JKUBOU ITPUPOJE.
7. UYro Takoe oOparHas cBs3b? [IpuBenuTe mpuMepsl MOJOKUTEIbHBIX M OTPULATEIBHBIX
00paTHBIX CBSI3EH.
OxapakTepu3yiTe KpUTEPUN OTINYHS )KUBOTO OT HEKUBOTO.
9. Hwmeercs monekyna JIHK cienyromiero Buja:
1 2 3 4 5 6 7 8 9 10 11
A. TALL AT ATL[ ATT THA TrA AAT TTL[ TAI' LAT ITA
b. ATI' TALl TAI' TAA AIT ANIT TTA AAI' AT I'TA LAT,
rae mudpaMud YCIOBHO OOO3Ha4YeH TMOPSIOK TPUIUIETOB, a OykBamMu A u b oTaenbHble HUTH
monekynbl JIHK. NU3BecTHO, uTo 3Ta JIHK 00ecnieurnBaeT CHHTE3 MOTUIENTH A, COCTOSIIETO
10. Manbl QyHKUMOHATBHBIE TPYNIIBI AMUHOKHUCIIOT, 0Opasyromye B OeiKax ONpeieraEHHbIC THUIIbI
ces3eil. HasoBuTe TumBI CBs3eil, KOTOpble MOTYT BO3HHMKATh MEXAY (GYHKIMOHAIbHBIMU
IpyHIaMy KaxIOW NPOHYMEPOBaHHOW mapbl. Beimummre HOMepa map, Y4acTBYIOIIUX B
(bopMHPOBAHUHN BTOPUYHOM U TPETUIHOM CTPYKTYPBHI.
11. KakoBa XxuMmHuecKas NMpHpoja (epMEHTOB, U KAaKOBBl OTJIMYHMS HUX OT HEOPraHHMYECKUX
KaTajau3aTopoB?
12. Ha xakoM YpOBHE CTPYKTYpHOW OpraHu3anuu OeIKOB (OPMHPYETCs] aKTUBHBIH IIEHTp
dhepmenTa?
13. Yem oOycnosnena cneuupudnocts (pepmentoB? Kakoe Ouosiornyeckoe 3HAYeHUE OHA
umeer?

o gakrown
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14.
15.
16.

17.
18.

19.

20.

21.
22.

23.

24,
25.

26.
27.
28.
29.
30.

31.

32.
33.

34.
35.

36.
37.

38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

[lepeuncnure hakToOpbl, BIUSIONINE HA CKOPOCTh (DEPMEHTATUBHON PEAKITHH.

Kak M0oxHO 00HaApYXUTh TPUCYTCTBHE PepMEHTA B OMOJIOTHYECKOM MaTepuaie?

KakoB mpuHIMD ompeneneHusi akTUBHOCTH (epMeHTOB? [lo M3MEHEHWIO KOHIICHTPALUU
KaKMX  BEIIECTB  MOXHO  HM3MEPUTh  CKOPOCTh  PEaKlIWd,  KaTaIU3HPYEeMBIX
MPOTEONUTHIECKUMH PepMenTamMu? Kakue peakiuu A 3TOro MOKHO UCTIOIb30BATh?
Ha3zoBute nocienoBarenbHbIe 3Tanbl (epMEHTATHBHOTO KaTaln3a

KakoB MexaHM3M  KaTaJUTUYECKOrO  JCHUCTBHS ~ (EPMEHTOB, HE  COJAEPIKAIIUX
kodakTop/kodepMeHT (CEpUHOBBIE TPOTEHMHA3BI, JU30IUM, TpHo3odocharnzomepasa,
pubonykieasa); (GepMEHTOB, B3aUMOJEHCTBYIOIIMX C PAaCTBOPHUMBIM KO(GEPMEHTOM
(aTpKOTOJIBACTHIPOTCHA3A, JIAKTATACTHIPOTeHa3a); (EPMEHTOB, C KOBAJCHTHO CBS3aHHBIM

KoepMeHTOM?

JlaiiTe XxapaKTepUCTUKY OCHOBHBIX IIPEACTABUTEINICH KIIACCOB OKCHIOPENIyKTa3, TpaHchepas,
TUAPOJIA3.

YeMm pa3nuuaroTcsi MaTeMaTHYeCKHe MOJICIH, ONHUCHIBAIOIINE XHMHYECKYID U

OMOXMMHUYECKYIO KHHETUKY?

Haiite onpeneneHue 6uonorndyeckuMm MmemOpanam. Kakue Buipl MeMOpaH U3BECTHBI?
[lepeuncnure ¢yHkuuu memOpanbl. B uem pasHuma MexXIy KIETOYHOH CTEHKOH H
MeMOpaHO?

KakoBbl MexaHM3Mbl HapymieHus: OapbepHOH (QyHKIHMHM  OHONOTHYECKHMX MeMOpaH
(xoMrIuIeMeHTOM, HOHO(Opamu, kaHanooOpazoBatensamu, [10JI)?

W3 kakux coeAMHEHUI COCTOMT IJIa3MaTU4ecKasi MeMOpaHa U KaKoBbl €€ cBocTBa?

Kakue BemiecTBa TpaHCIOPTUPYIOTCS uepe3 Ouonornueckue MmemOpanbl? Kakue BemecTa u
noyemy He MOryT 1uGyHAUPOBATH Yepe3 KIETOYHYIO MeMOpaHy?

Kakue n3BecTHbI BU/IbI TPAHCIIOPTA Yepe3 MeMOpany?

OxapakTepu3ylTe MOoABMKHOCTH JIUIHJIOB U OETIKOB B MeMOpaHe.

UYro npencTaBisioT COO0M CUIIbI, CTAOMIIN3UPYIOIINE CTPYKTYpy MeMOpaH?

Uro Takoe (azoBoe cocrosiHue U (Ha30BBIe TEPEXobpl B MeMOpaHax?

[Touemy HOpManbHO (YHKIIMOHMPOBATH MOTYT TOJBKO acMMMeTpHUuHble MeMOpaHbl? Kak
CO3/1aeTCs ¥ MOJACPKHUBACTCSI aCUMMETpHsI MeMOpaH?

Kakue HaaMosleKyNsipHbIE JMOHUAHBIE CTPYKTYpPbl OOpa3ylOTCS B BOJE U HEMOJISPHBIX
pacTBOpUTENAX?

Ha3zoBute ocHOBHBIE MO/ienH OOMEMOpaH.

[lo kakuM mpU3HAKaM TPAHCHOPT BELIECTB IMOAPA3JCISAIOT HA MACCUBHBIM M aKTUBHBIN?
Ha3zoBuTe 0CHOBHBIE TyTH TPOHUKHOBEHUS MOJIEKYJT 1 MIOHOB Yepe3 MEMOpaHy.

Kakue cumnpl obecrednBaroT TpaHCMEMOpPaHHBINA TPAHCIIOPT BELIECTB?

KakoBbI OCHOBHBIE MEXaHHU3MbI TacCUBHOTO TpaHcnopTa? Kak ocyiiecTBisercst ooyeryeHHast
muddysusn?

Kakue Bonpocs! pemaer paszien 6MoXUMUU — OMOdHEpreTHKa?

Kakumu xumuueckumu cBoiictBamu obnagaet ATD? KakoBo 3HaUeHHE CTaHIapTHOM
cBOOOHOM 3Hepruu ruapoaunza ATO?

Poiis NAD" u NADP" B sHepreTraeckomM oOMeHe

KakoB MexaHu3M INMKoiau3a?

Kak ¢ rimmkonm3om conpsioker cuHTte3 ATD?

YeM oTiIMyaeTcsi CIUPTOBOE OpOKEHUE OT IIIMKOJIN3a?

Kak ocymiectBiisieTcst okucieHue nupysara 10 auetmi-KoA?

KakoBbl xuMH3M 1 6uosioruueckas posib 1ukia Kpeoca?

Kax perymupyercs nukn Kpebea?

Kak ncnomnp3yrorcest poMeXyTouHble PO yKThI ukia Kpedca?

W3 kakux nepeHOCYMKOB COCTOUT LEMb TPAHCIIOPTA 3JIEKTPOHOB B MUTOXOHAPUSX?

UYro Takoe okuciutensHoe pochopunrponanue?

Kakoii pepment karanuzupyer cunres ATD?



49,

50.
51,
52.
53.
54.

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.

77.

78.

79.

80.

Kakum 00pa3oM OKHCIUTENbHO-BOCCTAHOBHUTEIbHAS SHEPTUS TIEPEHOCA IIEKTPOHOB
nepenaercs AT®-cunrerase?

Kak >xupHbIe KUCTIOTHI AKTUBUPYIOTCS. U OKUCIISIOTCS B MUTOXOHIPUSIX ?

Kak pacuienstorcs yriaepoiHble CKeJleTbl aMUHOKUCIIOT?

Yem otnmyarorcs DTL] memOpan MUTOXOHAPUE U XJIOPOILIACTOB?

N3 xakux nepenocunkoB coctout DTLI, ocymectBisromas ¢porodochopunrpoBanue?

Urto (kpome KUCTIOpOoa) MOXKET SBISATHCS KOHEUHBIM aKIIENTOPOM 3J1eKTpOHOB B D TL]
OakTepuii? KakoBa 3Koiorudeckast pojb STUX MEKPOOPTaHU3MOB?

KakoBbI MexaHu3Mbl pa3o01eHus Ipixanus U GocopunupoBanus? B yem Onoiaornyeckuii
CMBICJI 3TOT0 Ipolecca’?

Kakue cBoOOaHbIEC paiuKalibl IPUCYTCTBYIOT B KJIETKE U KAKUE MEXaHU3MBI JISKAT B OCHOBE
ux oOpa3zoBaHMsI?

Kakyro onacHOCTb AJ1 opranu3Ma MpeCTaBIIsAeT NIEPEKUCHOE OKUCIEHUE JINITUI0B?

Kakue ¢pepMeHTb! y4acTBYIOT B 00€3BpEKMBAaHUM aKTUBHBIX (POPM KHcaopoaa?

Kakum 00pa3oM BUTaMUHBI IPEAOTBPALIAIOT EPEKUCHBIE IPOIIECCHI B OpraHu3Me?

Kak nuroxpom I1-450 MoHOOKCHT€HA3Has cucTeMa TPaHCHOPMHUPYET KCEHOOMOTHKU?

Kak runoramamo-rumnodusapHasi cUCTeMa YIPaBISET ACATEIBHOCTHIO Tepu(epruuecKux
opranoB? Uro Takoe a) TuOepuHbI? 0) CTaTUHBI? B) TPOITHBIE TOPMOHBI?

3aueM HYKEeH KJIETKEe BTOPOU curHain’?

Kak ycTpoeHs! perenTopbl BOAOPACTBOPUMBIX JIUTAH/I0B?

Kak ¢pyHKIIMOHUPYIOT BHYTPUKIIETOUHBIE PELIETITOPHI )KUPOPACTBOPUMBIX TOPMOHOB?
VYkaxure 0COOEHHOCTH PETYJISIMUA METa00a13Ma OCPEACTBOM BTOPUYHOIO MOCPEAHHUKA
Kaxk B3auMoeCTBYIOT KOMITIOHEHTHI a/ICHUJIATIIMKIIA3HOU CUCTEMBI?

Kakue xuMuueckue peakliuid OTBETCTBEHHBI 3a CUHTE3 U pacnaj cAMP?

Kakne wunHpexknnoHHsie 00je3HH OOYCIOBICHBI PEIENTOPHBIMH M TOCTPEHENTOPHBIMU
M3MEHEHMSIMU a/IeHWIATIMKIIA3HOW CUCTEMBI?

Kak cAMP perynupyer aktuBHocTh nporenHkuHassl A (IIK A)? Kaxosa ponps IIK A B
akTUBaIUHU 3P(HEKTOPHBIX OEITKOB?

Kax cAMP perynupyet aktuBHOCTh TeHOB? Kak cAMP u3MeHsieT akTHUBHOCTH (pepMEHTOB?
Kakue epMeHTHI BBIKIIOYAIOT aICHUIATIUKIA3HYI0 CUCTEMY?

Kakue 0COOEHHOCTH KOODJIMHATHHIX coemuHenmii Ca®’ u  ero TpaHCMeMOPaHHOTO
pacnpeeneHus AeIaT BO3MOKHBIM €0 HCIIOJIb30BAHUE B KAUECTBE BTOPOTO MOCPEIHUKA?
Kakue a) nonnsle Hacockl, 6) MOHOOOMEHHHUKH, B) JIUTAHJ- U MOTEHIHANI- yIpaBisieMble
KaHAJIBI Ia3MaTHYeCKol MeMOpaHbl yaacTByloT B Ca?*-romeocrase KineTku?

KaxoBa Guonormueckas poas Ca?' - caspiBaromux 6enkoB? KakoBa ponb KalbMOy/IHHA
(CaM) B kietke?

Kakne xumudeckne peakiiuy y9acTByIOT B cuHTe3e Gocharununmnaosuronandocdara?

Kakum o00pa3oM BHeIIHHE CHUTHaIbl akTUBUPYIOT (ochonumazy C? Kak Bo3HHKAIOT
BTOpHYHbIe mocpenHuku quanmwiruiepoi (DAG) u unozutontpudocdar (1P3)?

Kakum 06pasom IPzocymiectBiseT cpsash Mesxay Ca®' roMeocTa3soM M MHO3MTON/TUIHIHBIM
mukinoM? Kakosa muniens aericteus DAG?

KakoBa Owuonornueckass ponp mnporennkuHazel C (IIK C)? Kakum ob6pazom IIK C
BO3/ICICTBYET Ha MPOTOHHBINA TOMOCTa3 KJIETKH U Mpolecce npoiaudeparumn?
dusnko-xuMuueckue cporictBa Mosiekynbl NO. Kak o6pasyercs NO B opranusme no NO-
cuaTazHomMy 1 NO-penykTazHOMY MEXaHU3MY?

Kak peryampyeT TOHyc COCyI0B yrpasisiomas cucTema: Ca?* — xoncruryTtusHas — eNOS —
CGMP — cGMP-perynupyemast mpoTeHHKHHA3a?

Kpumepuu OYCHUBAHUSL OMBEMOB8 HA KOHMPOJIbHblE BONPOCHL.

1) noiHOTa ¥ MPaBUIIBHOCTH OTBETA;
2) CTCIICHb OCO3HAHHOCTHU, TIOHUMAHUS U3YYCHHOI'O;
3) s13pIKOBOE OOPMIICHHE OTBETA.



OTBET OLEHUBAETCS HA KOMAUYHO», €CIIA CTYIEHT: IOJIHO M3J1araeT M3y4eHHbIH Marepuall, JaeT
MpaBWJIbHOE OMNpEesIeHHOE MOHATUMN; OOHApYKHMBAaET MOHUMaHHE MaTepuana, MOXeT 00O0CHOBATh
CBOU CYXJIEHUS, IPUMEHUTH 3HAHUS Ha MPAKTHKE, TPUBECTH HEOOXOAUMBIEC TPUMEPHI HE TOIBKO I10
y4eOHUKY, HO U CAMOCTOSATEIbHO COCTaBJICHHbIC; H3JaraeT Marepuall IOCIEeNI0BaTEIbHO H
IIPaBWJIBHO C TOYKH 3PEHUS HOPM JIUTEPATYPHOIO sA3BIKA.

OTBET OLICHUBAETCA HA «XOpOUio», €CIU CTYIEHT AAa€T OTBET, YJIOBJIETBOPSIOUIMN TEM K€
TpeOOBAaHUSAM, YTO M JUISI OLEHKH «OTIUYHO», HO JOIMycKaeT 1-2 OmuOKH, KOTOpBIE caM e
UCIPABIISET, U 1-2 Heg04YETa B OCIEA0BATEILHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.
«Yooeremeopumenvro» CTaBUTCS, €CIU CTYACHT OOHApYKMBAET 3HAHHE U MMOHMMAHUE OCHOBHBIX
MOJIOKEHUH TEMBI, HO IPU 3TOM: H3JIaraeT MaTepHall HEMOJIHO M JIONYCKAaeT HETOYHOCTU B
OTIpeIeIEHUH MTOHATUH WK (OPMYITHPOBKE TEOPHIL; HE YMEET JOCTATOYHO IITYOOKO U JIOKa3aTeIbHO
000CHOBATh CBOM CYKJICHHUS U IPUBECTU CBOM MPUMEPHI; U3JaraeT MaTeprall Hermocae0BaTeIbHO U
JOMYCKAeT OMIMOKHU B SI3bIKOBOM O(OPMIICHHH HU3JIaraeMoro.

OneHka «HeyOdosremeopumenbHo» CTABUTCS, €CIM OTBET HE YIOBIETBOpPSAET TpeOOBaHUSAM
I10JIO)KUTEILHON OLIEHKH UJIU CTY/IEHT OTKAa3bIBA€TCSl OTBEYATh HA KOHTPOJIbHBIE BOIIPOCHI

Ouyenounvlie mamepuanvl 011 RPOMEHCYMOUHOU ammecmayuu 6 hopme 3auema

dopma IpOMEKYTOUHOM aTTecTanuu - 3auem. CucreMa OIICHUBAHMS 110 cTOOAJUIBHON IIKae B
cootBeTcTBUM ¢ BPC VYHuBepcutera. OC 3TOro THma JOKHBI BBISBISATH CTEIICHb OCBOCHUS
TEOPETUYECCKUX 3HAHWW Kak 0a3y sl (hOpMUpOBaHHS KOMIICTCHIIMHA, YMCHUS HX MPHUMCHSTH B
CUTYaIUsAX, MOJACITUPYIOMMX MPOo(hecCHOHANBHYIO JEATEIBHOCTh, a TaKXke C(HOPMHUPOBAHHOCTH
xomnetennuu [1K-1, 3agsaennoii B o. 1.

IIpuMepHBbIii CHHCOK BONPOCOB K 3a4eTy

OU3NKO-XUMUYECKast OMOJIOTHSI TIEPCIIEKTUBEI Pa3BUTHS U €€ 3HAYCHUE B MEAUIIUHE U APYTHX

oTpacisax

CucTteMHasi MHOTOypOBHEBAsI OpraHU3aIHsl JKU3HH.

besnku v HyKJIEMHOBBIE KUCIIOTHI — CTPYKTYPHO-(DYHKIIMOHAIbHAS OpraHU3alysl.

Camoperynsiius U roMeocTa3 OMOJIOTHYECKUX CUCTEM.

CoBpeMeHHBbIE MPEJICTABICHHS O CTPYKTYpe MEMOpaH.

MornexyssipHbIe MEXaHHU3MBbI TPAHCIIOPTA BEIIECTB Yyepe3 MeMOpaHHI.

buokaranus, ero cneuuduaHocTh U 23PHEKTUBHOCTD.

Kunernka Muxasnuca-MenTeH

®epmenTaTuBHas akTuBHOCTH PHK.

0. MeXKJIeTOUHBI U BHYTPUKIIETOYHBIE YPOBEHN XUMUYECKOH KOMMYHUKAITUHN B OpPTaHU3ME.

1. KoHuenuus nepBUYHOI0 U BTOPUYHOTO MTOCPETHUKA.

12. KnetouHble pelenTopsl U UX JIATaH/IbI

13. Penentopsl, accoriurpoBanHble ¢ [ TO-cBs3aHHbIME OellkaMu. A ICHUIATIIMKIIA3.

14. Peuenrtopsl ¢ ryaHUIaTIUKIa3HON aKTUBHOCTHIO.

15. Ca?*- 3aBucuMas cucTeMa BTOPUYHBIX TTOCPEIHUKOB. KanrbMomy .

16. Cuctema  BTOPHMYHBIX  TIOCPEJHHKOB,  CBSi3aHHAs  C  JUANWITIHIEPHHOM U
uHo3urtospocharamu.

17. Peuenrtopsl ¢ MPOTEMHKUHA3HON aKTUBHOCTHIO.

18. BHyTpHKIIE€TOUHBIE pPELUENnTOpbl JIMMOPUIBHBIX JIUTAaHAOB. MeXaHM3M pernpeccuu u
aKTHBAIMY TPAHCKPUTIIINH SICPHBIMHU PEIETITOPAMH.

19. INapakpuHHbIE PETYAATOPHI: OEIKH U IPOU3BOIHBIE AMUHOKHUCIOT. DHKO3aHOUIBI.

20. NO kak BTOpWYHBIN TTOCPETHHUK.

21. AT® kak »HEpPreTMYecKUil TIMOCPeAHMK B KieTke. DU3MKO-XMMUYECKHE MEXaHU3MbI
CONPSIKEHUSI SK39PTOHUYECKHUX U SHIIPTOHUYECKUX peakiuil ¢ yaactuem ATO.

22. O6mas xapakTepucTuka, pepMeHThI U peakluu cyocTpaTHoro dochopenpoBanus.

23. I'nukonu3 u OpokeHue.

24. Iluka TpUKapOOHOBBIX KUCIOT: OMOJIOTHUECKUI CMBICH, PEAKIIUU, (PEPMEHTHI U PETYJIISALIHSL.
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25.
26.
27.
28.

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

39.
40.

OxucneHre OHOYTJIEPOHBIX COSIMHEHUN: METaHa, MEeTHJIAaMUHA ¥ MOHOOKCH/IA YTIIepoa.
[f—oxucieHne >KUPHBIX KHCIOT: 3HAUEHUE, pEaKluu, (epMEHTHI, PETYIIAIH.

OcCHOBHbBIE YT OKUCIICHUS a30TCOJAEPIKAIIUX COCTUHEHUN.

OOmiasi XapakTepUCTUK MEMOpaHHBIX CHUCTEM TEHEpaldd SHEPruU. DIKTPOXUMUYECKUI
TPaJUeHT, ero CBS3b C M3MEHEeHHeM dHeprun [ uboca.

CtpykTypHO-GyHKIIMOHATIbHAS OPraHu3alus JbIXaTeIbHOM e MUTOXOHPUA.
Oco0EeHHOCTH IIEKTPOH-TPAHCIOPTHBIX MyTe B MeMOpaHax XeMOTPO(HBIX OPraHU3MOB.
CtpykTypHO-GyHKIIMOHATIbHAS OPTaHU3ALMSL 3JIEKTPOH-TPAHCIOPTHON MM XJIOPOILJIACTOB.
MexaHu3M  TeHepallid  DJIEKTPOXUMHUYECKOr0  TOTEHIMaia B XJIOpOIUIacTaXx |
[IUaHOOAKTEPHSIX.

Conpsiokenne abxanus 1 GpocHopruIMpoBaHus. DIEKTPOXUMUYECKas Teopuss MuTuemia. H*
AT®-cunTasa.

[Tporiecc 0obpazoBaHusi CBOOOIHBIX PAJUKAIOB B KIETKE M (DAaKTOPHI, HA HErO BIIHSIOIINC.
Peakuuu oO6pazoBaHusi CBOOOJHBIX PaJIUKAIIOB.

OHJOTEHHBIC CHUCTEMBI, YYaCTBYIOIIUE B OO0E3BPEKHBAHUM MPOIAYKTOB IEPEKHUCHOTO
OKHCJICHUS.

BermecTBa 3K30r€HHOTO MPOUCXOKICHUS, MPEISATCTBYIONIUE TICPEKUCHBIM ITPOIIECCaAM.
Hutoxpom P450 MoHOOKCHIeHa3Hask CUCTEMA, €€ CTPYKTYypa U 3HaUCHUE JJIsl OpraHu3mMa.
duzuko-xumudeckas ouonorust u OMICS-nayku.

buoundopmarrka kak COBpeMeHHBIH METOJ] (PUZUKO-XUMHUECKON OUOIOTHH.
AnTHOKCHIaHTBI. OCHOBHBIC MEXaHU3MbI aHTHOKHCIUTEIIHHOM 3aIIUTHON CHCTEMBI.

Kpumepuu oyenxu:

Ouenka «3aumeHnoy BBICTABISETCS CTYJIEHTY, €CIIM Ha BOIPOCHI JaHbl MPABUIBHBIE M TOJHBIC
OTBETHI, PACKPBIBAIOIIUE CYTh pacCMaTpUBaeMOM MPOOIEMBbI, €€ OCHOBHBIX aKTOPOB, TEOPETHUECKUE
MOJIOKEHHUS U TyTH PEIICHUS; JOMYCKAEeTCs: OTBET MPABWIbHBINA, HO apryMEHTAllUU HEJOCTATOYHO
WJIM JIaHBl HEJOCTaTOYHO TOYHBIE OTBETHI.

Onuenka «He 3aumeHo» BBICTABISIETCS CTYJICHTY, €CJIM OTBET HEMPaBUJILHBIN WM HE JaH BOBCE.

Pazpaﬁo’rq

s 4)¢,L F/ nmoueHT IlpucraBka A.A.

~_(nozmmce)

[Iporpamma cocraBiieHa B cooTBercTBuH ¢ TpeboBanusiMu ®I'OC BO mo HampaBieHHIO

06.03.01 buoaorus.

[Iporpamma paccMoTpeHa Ha 3aceqaHud  Kadeapsl (PU3UKO-XUMHUYECKONW OHOJIOTHH,

ouonnxeHepun u 6nonHpopmatuku 28.04.2022 r. mpotokoin Ne 16.

; . S
3aB. Kadenpoi, 1.6.H., mpodeccop B.I1. CanoBaposa @awzﬁ
Hacmosawan npozpamma, He modxcem 0Ovlimb 60CnpOU3eedeHa HU 6 KAaKoul gopme Oe3

npeosapumenbHo20 NUCbMEHHO20 pazpeuieHus Kageopul-pa3pabomyuuxa npozpammot.



