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l. ean u 3a0a4u AUCHUIIJINHBI

Leab: U3y4yuTh COBPEMEHHBIC IMPEACTABICHUS O (PU3UYECKMX W XMMHUYCCKHX OCHOBaX
CTPYKTYpHO-(DYHKIIMOHAIBHON OpTaHW3alud OMOJOTHYECKUX MOJEKYJI U CTPYKTYpP, KOTOpHIC
OJIHOBPEMEHHO SIBJISIFOTCS. HE TOJIBKO BEIICCTBCHHBIMH HOCHUTEIISIMH, HO W HOCHTEISIMH
MOJICKYJISIPHOUM OHMOJIOTUYeCKO HH(pOpMAIINK U TIEPEHOCUNKAMU XUMUYECKON YHEPTHH.

3agaun:

e chopmupoBaTH CHUCTEMHOE TPEACTABICHHE O (PHU3UYECKHMX M XHUMHUYECKUX OCHOBAX
CTPYKTYpHO-(DYHKIIMOHAIBHOH  OpraHU3alid  OWOMOJICKYT U HAaJIMOJICKYJISPHBIX
KOMIUIEKCOB, OIPEICIISIONIMX CYIIECTBOBAaHUE, (YHKIMOHHPOBAHHE M T'OMEOCTa3
OMOJIOTUYCCKHUX CHUCTEM;

e yriuyOuTh 3HAHUS O XMMHYECKOH CTPYKTYpe M CBOMCTBaX ()EPMEHTOB, OCOOCHHOCTSX
(EepPMEHTATUBHOTO KaTaiu3a, PEeryysainud (epMEHTATHBHBIX PpEAKIHMid B KIETKE U
UCIIOJIb30BaHUsl (DEPMECHTOB B IIPAKTHUECKOH JICATEIIHHOCTH;

® paccMOTpeTh  (U3MKO-XUMHUYECKHE  OCOOCHHOCTH  MOJICKYJISIDHOW  OpraHU3aIluu
OMOJIOTHYEeCKMX MeMOpaH U  (U3HKO-XMMHYECKHE OCHOBBI INpeoOpa3oBaHUs U
AKKYMYJISIIIUH YHEPTUHU B OMOJIOTUYECKUX CHCTEMAX;

e 0000IIMTh M CHUCTEMATH3UPOBATh 3HAHHMS OO0 OCHOBHBIX MEXaHM3MaxX OOpa3oBaHMS
OMOpaJIMKAJIOB, AHTUOKUCIIUTEIHHONW 3aIlIUTHON CHUCTEMBI, CHCTEMAax pETYJSIIAH U
BKHCHINNX THITAX (POTOXUMUYCCKUX PEaKIIUH.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas muctumumaa b1.B.JIB.1.7.7 «OcHOBBI (HU3HKO-XUMHUYECKOW OHOJIOTHH
OTHOCHTCS K 4acTH, (OPMHUPYEMON y4aCTHUKaMHU 0Opa30BaTEIbHBIX OTHOLICHUN 0053aTeIbHON
yactu. M3y4aercs Ha 3 Kypce B 5 cemectpe.

2.2. JIns usy4yeHus JaHHOU y4eOHOM UCIUILTNHBI HEOOXOJMMBbI 3HAHHSI, yMEHUS U HABBIKH,
dbopMupyeMbIe TPEINICCTBYIONUMU JTUCIUTUTMHAMA OakanaBpuata («Xumus», «Dusnkay,
«O061mas ononorusy, «bruoxumusy, «L{uToI0THI»).

2.3. TlepeveHb MOCICAYIONMX YUYCOHBIX AUCIMILINH, JUII KOTOPHIX HEOOXOIUMBI 3HAHWS,
YMEHHMsI W HaBBIKH, (QopMHpyemble MaHHOW y4yeOHOW IUCHUIUIMHON: «buoTexHomorus»,
«MomnekynsipHast OMoJoTus KIeTKn», «buodusukay, «I'eHOMHBIE U TOCTTEHOMHBIE TEXHOJIOTHI,
«MopenupoBaHue U MporpaMMHUpOBaHue OUomporeccoBy, «HaHOOMOTEXHOIOTUMY.

I1.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI
[Ipomiecc OCBOEGHWs AWUCIUIUIMHBI HaNpaBlieH Ha (OpMHUpOBaHWE KOMIIETEHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxarorosku 06.03.01
«buonorus»:
I1IK-1: CnocobOeH ucnonb3oBaTh 0a30BbIE TEOPETHYECKHE 3HAHUS O pPa3HOOOpasuwu,
CTPYKTYPHOU OpraHu3anuy, (HyHKIIMOHHPOBAHWU OMOJOTHUYECKUX CHCTEM M OCOOEHHOCTSIX HX
B3aUMOJICUCTBUS C OKPYIKAIOILEH CPELOM.

ITepedyenb miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHUs] KOMIIeTeHIU i

Kommnerenuus NaankaTopbl KOMIETEHIU A Pe3yabTaThl 00yueHHs

IIK-1

Cnocob6eH uCmonp30BaTh
0a30BBIE TEOPETUIECKHE
3HAaHUA O Pa3HOOOpa3HH,
CTPYKTYPHOU OpraHuzaiuu,
(GYHKITMOHUPOBAHUH
OMOJIOTUYECKUX CUCTEM H
0COOCHHOCTSIX X

HJIK k1.1
Hcnons3yet 3HaHUA 0
pa3HOOOpa3uy OPraHu3MOB, UX
CTpoeHHH, (PU3NOIIOTHUH,
MeTaboJM3Me, FTeHETHKE,
CUCTEMAaTHKe, SKOJIOTHH, a
TaKKE UX
OMOTEXHOJIIOTHIECKOM

3HaTh: MMPOKOE Pa3HOOOpasne OpPraHu3MOB,
WX CTpoecHWH, (usnonoruu, meraboim3Mme,
TCHETHKE, CUCTEMAaTHKE, DKOJIOTHHU, a TaKKe
nX OMOTEXHOJIOTMYECKOM MOTEHIINAIIE

YMerTs: UCTIOJIb30BATh 3HAHUS 0
pa3HoOOpa3uu OpPraHM3MOB, HMX CTPOCHUH,
¢busnonornu,  MeTabonuM3Me, — TCHETHKE,

CHUCTCMATHKC, OKOJIOI'nu, a TakKKe nx




B3aUMOJICUCTBHUS C
OKpy:Karoleu cpenomn

MIOTEHIIUANIE JUIS PEIICHUS
PO MIHHBIX HAYIHO-
HCCIICIOBATEIBCKUX U
MIPOU3BOICTBCHHBIX 3aj1a4

OMOTEXHOJIIOTUYECKOM  TOTCHIMANE  JUIs
perieHus PO UITBHBIX Hay4YHO-
HCCIICIOBATEILCKUX ¥ TPOU3BOJICTBEHHBIX
3a1a4y

Brnagers: 3HammsMH O  pa3sHOOOpasuu
OpTaHW3MOB, WX CTPOCHUH, (UIUOJIOTHH,
MeTabonmu3Me, TCHETUKE,  CHCTEMaTHKE,
9KOJIOTHH, a TaKKe WX OMOTEXHOJIOTHYESCKOM
MOTeHIIHANE [UISI pelIeHus MPO(HUIBHBIX
Hay4YHO-UCCIICJ0BATEIHCKUX u
MIPOM3BOJICTBCHHBIX 3aJ1a4

HJIK k12
IIpumensier cucTeMHBIH
MTOAXOJT ISl pa3paboTKU U
MMPOBCACHUSA HAYUYHOI'O
JKCIIEpPUMEHTA

3HaTh: CHCTEMHBIN TIOIXO AT pa3padOTKH U
MIPOBEICHHSI HAYYHOTO SKCIIEPUMEHTA

YMeTb:  MpaBUIBHO  CTaBUTh  3aJaudd
CHUCTEMHOTO TIOAXOJa Uil pa3paboTKH H
MPOBEICHUS HAYYHOTO SKCIICPUMECHTA.
Bnagerb: CHCTEMHBIM  IOJXOJAOM IS
pa3pabOTKM M TPOBEJACHUS  HAYyYHOTO
IKCIIEPUMEHTA




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM IMCHUILIMHBI COCTaBJIsIeT 3 3a4eTHbIX equHMIbI, 108 yacoB.

W3 HuX peamusyercs ¢ MCIOJb30BAaHUEM AJIEKTPOHHOIO OOyUYEHHS U AMCTAHIMOHHBIX 00pa3oBaTeNbHBIX TeXHOJIOrui He MeHee 20% 4JacoB OT
ayauTopHoii pabotsl (11 yacos)

®opmMa NPOMEKYTOUYHOM ATTECTAIUN: 3a4eT.

4.1 CopepxxaHue JUCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ yKa3aHHeM BH/JI0B Y4YeOHBbIX 3aHATHH M OTBEJEHHOr0 HAa HUX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Pa3aen aucuMIIMHbI/ TEMA g Bunpl yue6HO# paboTHI, dopma TeKYIIero
n/" O | BKIIOYAs CAMOCTOSTENILHYIO pabOTy 00YUYAIOIIUXCS , | KOHTPOJISA
< y y 00y4 p
= E MPAKTUYECKYIO MTOJATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o g IPOMEKYTOYHOI
5 g, KonTakTHas paboTa mpernoaaBaress ¢ =
= 2 aTTecTauuu
=) o0y4armuMucs =
& 2 ) (o cemecTpam)
S S & =
Q = " ®
ol « = e =) S
= : ; £ Jexkuusa | Cemunap/ Koncynbranus 58
g = = IpakTHueckoe, g s
ARG : = 6 z =
Q o J1adoparopHoe =
O~ = = 3aHsTHE/ O =
1 2 3 4 5 6 7 8 9 10
1 Tewma 1. Bregenue. O61mue BOpocsl 5| 10 9 4 4 KoHTpoJIbHBIE BOTIPOCHI
(buU3HKO-XMMHUYECKOI Ononoruu TectupoBanue, JOKIA
2 Tewma 2. Kunetnka OMOXMMHUYECKUX 5| 14 9 4 8 KOHTpOJIbHBIE BOIPOCHI
IIPOLIECCOB TectupoBanue, n0Kiaza
3 Tewma 3. buonmornueckue MmeMOpaHbI 5| 12 2 4 5 KoHTposibHBIE BOTIPOCHI
TecrupoBanue, TOKIa]T
4 Tewma 4. buosnepreruka. 5 20 4 8 8 KoHTponbHEIE BOIPOCH
3amaun, JOKIa]
5 Tema 5. CBoOonHble paauKanbl B 5| 12 9 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 5 4 4 KoHTpOJIbHBIE BOIPOCH
XUMHUYECKON OHOIOTHH JOKJ1a]
4.2 Tl;ian BHeayTMTOPHOM CaMOCTOAITEILHOM Pa0d0ThI 00Y4aI0IUXCS M0 TUCIHILTTHHE
CamocTosTenbHas pabora o0ydaroumxcs Y4eOHO-MeTOANYECKOE
o0ecrieyeHue
CeMeCTp HazBauue pasaciia, TEMBI o CpOKI/I TpynoeMkocTb OueHquoe CpEACTBO o
Bun camocrositensHOM paboTh CaMOCTOSITEIbHOM
BBINIOJIHEHUS (uac.)
paboThI
Tema 1. Benenne. O0mmue IMToxroroBka K onpocy KonTtponbHbIE BOMPOCH
5  |Bompocsl pusuko-xumuyeckoii ([Toxroroeka coodmenui 1-2 4 Jokian Pazmen 5 a-r
Ouosiorun IloaroToBKa K TECTHPOBAHHUIO TecToBbIE 3a1aHUs
Tema 2. Kuneruka Ioaroroeka k onpocy KonTponsHBEIE BOIIPOCH
5  |OHMOXMMHYECKUX MPOIIECCOB [Toxroroeka cooOmenui 3-4 8 Jloknan -« -
IMToaroToBKa K TECTHPOBAHUIO TecToBBIE 3aMaHus
Tewma 3. buonoruyeckue Ioaroroeka k onpocy KoHTposnbsHble Bonpocsl - «-
S5  [memOpans! Hozxroroska cooOLIeHHii 5-6 6 Hoxnan
IMToaroToBKa K TECTHPOBAHUIO TectoBbie 3a1aHus
Tewma 4. buosnepreruka. IToaroroska k onpocy KonTponbHbie BOpocs - «-
5 [ToaroroBka cooOuieHu 7-10 8 Jokmnan
Pemenne 3agau PacueTHbIe 331241
Tema 5. CBoOoaHbIe pagukainsl |[logroToska k onpocy KonTponbHbie BOpocs! - «-
5 B OMOJIOTMYECKUX CUCTEMAX. [oaroroska cooOmeHMIt 11-12 6 Jloxman
HOI[FOTOBK& K TCCTUPOBaHUIO TecTOBEBIE 3aJaHus
Tema 6. MexanusMmsl peryisiuuu |[Toaroroska k onpocy KoHuTtponbsHbie Bonpocsl - «-
5 MeTabonuueckux mpoueccos.  ([loaroroska cooOmennii 13-16 8 Jloxmnan
Pemenue 3anau CuTyallMOHHBIE 330a4H
Tema 7. [lepcnextuBsl pa3Butus |[loaroroska k onpocy KoHuTtponbsHbie Bonpochl - «-
5 buzHKo-xumMuyecKoi ononoruu |[loaroroska coodmenni 17-18 4 Jloknan
IToaroToBka K 3aueTy
OO01muiit 00beM CaMOCTOSITETFHON Pa0boTHI 10 qucHuIunHe (dac) — 44
M3 Hux 00beM caMOCTOAITeTbHOM PadoThI ¢ HCIOJIBL30BAHUEM JICKTPOHHOTO 00yYeHHUs 1
JUCTAHIIHOHHBIX 00Pa30BaTEIbLHBIX TEXHOJIOTHI (4ac) - 44




4.3 ConepixaHue y4ueOHOTro MaTepuaa

Tema 1. BBenenne. O0mue Bonpocs! Gu3NKO-XUMHYECKOH OMOI0THH.

[Ipeamer, wenu u 3agaun  (PU3MKO-XUMHUYECKOW Ouosoruu. lcropuyeckue acnexThl.
[TpobnemMbl COBpEMEHHON (PHU3UKO-XMMHUYECKOW OHONOruu. 3HAa4eHHWE B MEAMIIMHE, CEIHCKOM
XO35ICTBE, MUUICBOM IPOMBIIUIEHHOCTH, OJHEPreTHUKE M JPYTHX CEKTOpax JKOHOMHUKH.
buonoruueckue cucrteMbl Kak CaMOOPraHU3YIOLIUECS CTPYKTypbl. I[IpuHIMI cucTeMHOCTH B
Oouosiorun. Cuctembl W cUCTeMHbIM aHanu3. Mepapxus Ouosormueckux cucreM. [IpuHIUIBI
perynsanuu romeocraza. KoHTyp perynupoBanus W oOparHas cBs3b. [lpuHiun myOGnupoBaHus.
Ou3nKo-XUMHUsl KHUBBIX CUCTEM. COBOKYIMHOCTh (U3NYECKUX, XUMHUECKUX M OHMOJIOrMYECKHX
KPUTEPUEB KHUBOTO. MOJEKYJISpHbIE OCHOBBI (DYHKIIMOHHMPOBAHHS KHMBBIX CHCTEM. benku u
HYKJICMHOBbIE ~KHUCJIOTbl - Ba)KHEHIIME OHONOJMMEpBl JKUBBIX OpraHu3MoB. IIporeom.
CaMoBOCIIpOM3BEICHUE KaK BaKHENIIEE CBONCTBO KU3HU. beTKOBO-HYKIE€MHOBbIE B3aUMOIEHCTBUS
B IIpOLIECCaxX penapauuy, peruiuKaluy, TPAHCKPUIILUU U TPaHCIIALIUN.

Tema 2. Kunernka 0MOXMMHUYEeCKHX MPOLECCOB.

OcHOBHBIE 0COOEHHOCTH OMOJIOrMYecKod KMHETHKH. OnrcaHue JTUHAMUKA OMOJIOTHYECKUX
IIPOLIECCOB HA fA3bIKE XMMMUYECKON KMHETUKH. [IpUHLIMIIBI MaTEMaTHYECKOro ONMMCAHUS KUHETHUKU
XMUMUYECKHX peakiuid. HemoctaTku XMMUYecKoro rnojaxo/a B ouogoru. @epMeHThl Kak IpUPOAHbIE
Katanu3atopsl. OCHOBHBIE OTIMYHS (PEPMEHTATHBHOTO KaTalin3a OT Xxumudeckoro. Kinaccuduxanus
¢bepmenToB. KopepmeHThl 1 BUTaMUHBI. MOJEKy/IsIpHbIE MEXaHU3Mbl (DEPMEHTATHUBHBIX PEAKIIHH.
D¢ dexTsr cOMMIKEHUS] U OpUEHTALMN, WHAYIIMPOBAHHOTO COOTBETCTBUS, YCUJICHUS PEAaKIMOHHOU
CIOCOOHOCTH (PYHKIIMOHATBHBIX Ipynn. KuCIOTHO-OCHOBHON M KOBaJIeHTHbIM KaTanu3. Kuneruka
(depMeHTaTHBHOTO KaTanu3a. Y paBHeHne Muxasnuca-MenreH. Koncranta Muxasnuca.

Pu6ozumel — PHK ¢ ¢depmenTaTuBHOIl akTUBHOCTBIO. MoOJEKyIsipHbIE MEXaHHU3MbI U
ouonorndeckor 3HaueHue. ['mnoreza PHK-mupa. CoBpeMeHHbIE METOJbI CEJNEKIIMH PHUOO3UMOB C
TpeOyeMbIMu cBoicTBaMH. KaTanuTruueckue aHTuTena — ab3UMBI.

Tema 3. Buosnornueckne MmeMOpaHbI.

CoBpeMeHHbIE MpPEJICTaBIEHUS O CTPYKType MeMOpaH. JKuakocTHO-Mo3auyHas MOJIENb
ctpoeHust meMmOpaH. JlatepanbHast nuddysus. PakTopsl, oNpeaeNsiomue TeEKy4ecTh OoMeMOpaH.
CTpyKTypHO-(PYHKIHOHATbHAS XapaKTePUCTUKAa MEMOPaHHBIX. Belok-InnuaHbele B3auMoIeHCTBHUS.
XapakTtepucTuka MeMOpaHHBIX O€JIKOB, JUMHUIOB U caxapoB. MeMOpaHOCBs3aHHBIE PEIENTOPHI.
KoormnepaTtuBHble CTPYKTYpHbIE MEPECTPORKH KOMIOHEHTOB OMOMeMOpaH. ACUMMETpHsT MeMOpaH.
CoBpeMeHHbIE METOIbI U3YUCHUS JUHAMUYECKON CTPYKTYPhl OHOMEMOpaH.

[Iponumaemocts MeMOpaH. MoJeKyasipHble MEXaHU3Mbl TpPAaHCIOPTa BEIIECTB yepes
MeMOpaHnbl. Tumnbel MmemOpaHHoro TpaHcnopTa. CrnocoObl TpaHcopTa MakpomoieKkysl. OCHOBHbIE
¢dbopMbl GYHKIIMOHATIBHON aKTUBHOCTH OMoMeMOpaH. @opMbl KOMIapTMEHTaIU3auu 6nomeMOpaH,
UX y4JacTHe B TPAHCIOPTE BEIIECTB, UHTErPAllMd MHOTOCTYNEHYAThIX OMOXMMUYECKUX PEaKlUi B
KJIETKE, SBJICHHUSIX BO30ynuMocTu. MeMOpaHHbIe Y(PQPEeKThl B MEXaHHU3ME ACWCTBUS TOPMOHOB U
Apyrux OWOJIOTUYECKH AKTHUBHBIX coeAMHEHHH. OCMOTHYECKHE U DJEKTPUYECKHE SIBJICHUS Ha
o6uomemOpanax. MeMOpaHHBIH TOTEHIMAN IOKOs, NOTeHHHan JeictBus. Bo3Oynumocts,
pacnpocTpaHEeHHE HEPBHOTO HMIYJbCa, CHHANTHYecKas nepeaada. MexaHU3Mbl MOBPEKACHUS
O6romMeMOpaH Mpu pa3BUTUH MATOJOTHUECKUX MPOIIECCOB B OPraHU3Me.

Tema 4. BuosHepreruka.

JXKuBble KIETKH KaK OTKPBITbIE TEPMOJMHAMUYECKHE CHCTEMBI. 3aKOHBI TEPMOJUHAMHUKU B
OTKPBITHIX chcTeMax. buonornueckue Bubl sHeprun. AT® u AuH" - nBe GopMBI SHEPreTHUECKHUX
IIOCPEIHUKOB B KJIIETKE. DHEPreTUUECKOE CONPSKEHNE B XUMUUYECKUX PEaKLIUsX.

HememOpanHble O1osHepreTudeckue cucreMbl. OCHOBHbIE META00JINYECKHE ITYTH OKUCIICHUS
rexkco3. IIpeBpamenue nupyBata. bpoxkenue. IlupyBarnermaporeHasHbii KoMmiuiekc. [lukn
TpukapOoHoBeIXx KuciaoT (I[TK). UYenHounbie wmexanm3Mbl. OKHCICHUE OTHOYTICPOIHBIX
coeauHeHuil. Okuciaenue MUnuAoB. [1yTH yTuim3anuu rauneponia. 3-oKUCICHHE KUPHBIX KUCIIOT U
yrieBoAopo0B. OKUCIEHHE a30TCOAEPKAIIMX COCTUHEHUMN.



MemOpaHHbIe CUCTEMBI reHepanuu SHEPTUH. CtpyKkTypHBIE 0COOEHHOCTH
SHEpronpeoOpasyroIuX OpraHeiul KuBoi kieTku. Tpanchopmanust sHepruu Ha OuMomMeMOpaHax.
Llens mepeHoca 3MEKTPOHOB M OKUCIHUTENbHOE (hocopuimmupoBaHre. XeMOOCMOTHYECKAsT TEOpHUs
Murtuenna. CrtpoeHne u  QyHKuuM MeMmOpaH MUTOXOHApui. CTpyKTYpHO-(QYHKIHOHAIbHAS
OpraHM3alus MUTOXOHIUAIBHOMN 3IeKTpoH-TpancnoptHoi ieru (ITLL). HY AT®-a3a MUTOXOHIpHIA,
MOJIEKYJISIpHbIE MEXaHU3MBbI €€ (pyHKIMOoHUpoBaHus. THrnburopHslii ananus. Pa3obuenue abIxanus
u  ¢ochopunupoBanusi. TepmoreHusle TKaHHW. JlpIXaTenbHBIA  KOHTPOJb. (OcoOeHHOCTH
3JIEKTPOHTPAHCIIOPTHBIX IyTeH B MeMOpaHax XeMOTPO(HBIX OPraHU3MOB. JIEKTPOHTPAHCIIOPHBIE
nenu (ororpodHbIX opraHu3MoB. CTpoeHHE (POTOCHHTETHYECKOTO MHTMEHTHOTO armapara |
murpamuss sHeprun (Z-cxema). CTpykTypHO-QyHKIIMOHANbHAs opranm3amus OTL[ memOpan
XJIOPOILIACTOB y PAaCTEHHI, BOAOPOCIel U nuanobakrepuii. 'enepanus ApH' B xsoporacrax u
nuanobakrepusix. OTIl mypmypHbIX OakTepmit. MexaHU3M TpaHCMEMOpPAHHOTO TpaHCIOPTa
MIPOTOHOB OAKTEPHUOPOIOTICHHOM.

Tema 5. CB0OOIHBbIE PATUKAJIBI B 0MOJTOTHYECKHX CHCTEMAX.

[TonsiTue 00 OCHOBHOM M BO30Y)XJIEHHOM COCTOSSHUM MOJEKYJISPHOTO KHCIOPOAA.
Knaccupukanus Ouopanukanos. llpupoaHble U 4yKepoaHble paguKanbl. AKTUBHBIE (HOPMBI
Kkuciopoaa u azora. OOGpazoBaHue OMOpagUKalIOB B opraHu3Mme. Paaukainel, oOpasyrommecs: mpu
neWictBuy u3nydeHus. Paanonus u gortonus. @oroceHCHOMNINU3aTOPhl U POTOCEHCUOMIU3UPOBAHHOE
okucienne. dDortomuHamuueckuii 3PGEKT W ero MPaKTHYECKOe WCIOIb30BaHUe. Pamukaisl,
o0pasyromuecs Mpu MeTabOIUTUYECKON aKTUBALUN KCEHOOMOTUKOB B CHCTEME MHUKPOCOMAJIBHOTO
okucnenns. @eHomeH Tokcudpukanui. CBOOOAHO-pAIUKATHLHOE OKHCICHHE KaK (yHIaMEHTaIbHBIN
MEXaHU3M KJIeToyHON mnartojoruu. CBoOOIHO-paguKanbHas Teopus crapeHus. OOmas cxema
peakuuil LEeMHOT0 OKUCJIEHUS OPraHWYECKUX COEAUHEHMH. MIHMIMMpOBaHME LIEMHOIO OKHUCICHHUS.
CBoboHO-pauKaibHOE (TIEPEKUCHOE) OKUCIIeHUE TUNUI0B. [TocnencTBUs NepeknCHOTo OKUCIEHUS
MeMOpaHHBIX JTUNUAO0B. CBOOOJAHOPAIMKAILHOE OKHCIEHUE HYKJIEHHOBBIX KHUCIOT U MYyTareHes.
MexaHU3MBbl YCTpaHEHHUs TIOCIECTBUN cBOOOHO-paaukansHoro nospexaenus JJHK. Tlocneacteus
CBOOO/JIHO- PaJMKAJIbHOTO OKHCIEHUS OelaKoB. AHTHOKCUAAHTHI. (OCHOBHBIE MEXaHU3MBbI
AHTUOKHUCIIUTENBHON 3alUTHOM cHucTeMbl. AHTHOKCHJAHTHas (epMeHTHass cucrema. Cucrema
HU3KOMOJIEKYJISIPHBIX aHTHOKCHAAHTOB. CHHEpPru3M B JEWCTBUM aHTHOKCUIAHTOB. CTPYKTYpHBIN
aHTHOKCUIaHTHBIHN 3 PexT. Posb Guopanukanos B npoueccax 6nocurnanuzanuu. Guznonoruyeckas
pouib sH0TeHHOTO NO.

Tema 6. MexaHu3MBbI pery/isiiii MeTa00IHYECKUX NPOLECCOB.

Wepapxust ypoBHeil perymsuuu. Cuctembl HajakiaeToyHou —perymsiuu. CrnocoObl
MEXKIETOYHOTO  B3auMoJieiicTBusA. BHyTpHukierouHble OOBEKTHI PErysiuiuud. MeXxaHU3Mbl
MEXKJIETOYHOT0 B3auMoaercTBr. KoHIenys nepBUYHOro ¥ BTOPUUHOTO Nocpeannka. Knetounsie
peuentopsl. Krnaccupukanus JUraHgoB MO CHOCOOHOCTH BBI3BIBATh OMOJOTHUECKUH 3PPEKT:
aroHUCTHI U AHTArOHUCTHL. MeXaHu3M Iepeiayn CUrHalia oT JUraHja BHYTpb KiieTKU. MemMOpaHHbIe
peuenTopsl TUAPOGWIBHBIX JMraHAOB. PeuenTopbl, CONpsOKEHHbIE C HOHHBIMH KaHaJlaMH.
CtpykTypa M MeXaHM3M Iepelaud CHrHaja peuentopamu auerwixonuHa, 'TAMK, rmyramara.
Penenitopel, accouumupoBanHble ¢ [ TO-csa3zanHbIMH Oenkamu, UX CTpyKTypa. MemOpaHHas
opranuzamusi agpeHopenentopoB. G-Oenku. [lukn aktuBamum G-0eikoB. AJEHWITATIIUKITIA3HAS
crcTeMa BTOPUYHBIX MMOCPEIHUKOB. Anenunariukiaza. TAM® u ee pynkuuu. tAM®-3aBucruMble
MPOTEMHKHUHA3bl, WX akTuBauusa. [laromoruum ajneHWnIaTUMKIA3HOW cucTeMbl. Penentopsl ¢
I'YaHWJIATIMKIAQ3HOW aKTUBHOCTHIO. MeMOpaHHbIE M LUTOIUIa3MAaTHYECKHUE TI'yaHWJIATLUKIIA3bl.
[porenmnkunaza G. Ca®’- 3aBucuMas cHCTeMa BTOPHYHBIX MOCPEIHHKOB. KambMomymwH.
®dochomumaza C u nporennkunnaza C. [lociaenoBaTenbHOCTh COOBITUH, MPUBOASIINX K aKTUBAIIUN
nporenHkuHaszpl C. Ilatosorum, cBsi3aHHBIE C HapylleHHEM MeTa0oiau3Ma HHO3UTOJ(ochaToB.
Penentopel ¢ MpOTEMHKMHA3HOW aKTUBHOCTBHIO. CTPYKTypa M MEXaHW3M JEHCTBUS PELENTOPOB
SMUJIEPMAIBHOTO (akTOpa pOCTa M HHCYIMHA. BHYTpHKIETOUHBIE PELENTOpPbl JUMNO(UIBHBIX
muragnoB. CTpykTypa W (YHKIMM JOMEHOB perentopa. MexaHWM3 penpeccHd ¥ aKTHUBAIUH
TPaHCKPUIILIUHU SAEPHBIMHU PELENTOPAMH.

Tema 7. IlepcrieKTHBBI pa3BUTHA QU3NKO-XMMHYECKOH O0M010THHI



CMeHa mapagurMbl MOJIEKYISIPHO-OMOJOTHYECKMX U OMOXMMHUYECKUX HCCIEAOBaHUN Ha
coBpeMeHHOM dTarne. PU3NKO-XMMHYECKHE METOJbl M NpubOopHOEe 00O0pyIOBaHUE HOBEHILEro
MTOKOJICHUSI: OTIIMYUTEIbHBIE 0COOCHHOCTH U 00JIACTh MPUMEHEHUS. POJIb BEIYUCIUTETHFHON TEXHUKU
B coBpeMeHHO# Hayke. KBanToBbie 1 JIHK-kommbroTepsl. MHOoromepnas ouosnorus. OMICS-nayku:
TeHOMUKA, IPOTEOMHUKA, TpaHCKpunToMuka, PHomuka, MetabonoMuka, munugomMuka. [lepcreKkTuBLI
JUIS MEIWUUHBI M JabopaTopHOW nuarHocTukd. buoumndopmaruka — o005acTh NPUIOKEHUS
MH(OPMAIIMOHHBIX TEXHOJIOTHH K YIIPABICHUIO OMOJOTUISCKUMU TaHHBIMH U UX aHAJIH3Y.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATHIH H J1Aa00PaTOPHBIX padoT

Ne Ne HaumenoBanue TpynoemMkocTh (4ac.) OueHno4ynbie dopMupyemble
I/H | pa3aeia CEMHMHAPOB, Beero | U3 Hux cpeacTBa KOMIIETEeHIHH
U TEMbI NPaKTHYECKHX 4aCOB | mpaKTHUecKas (MHAMKATOPBI)
J1a00paTOPHBIX PpadoT NOArOTOBKA
1 2 3 4 5 6 7
1 |Temal |CucremHslil aHanu3 u 2 KontponbHsie MK-1
(GU3UKO-XMMHUYECKasT BOIIPOCHI, HJIK 1.1
Onoorus TTOKJIa]T
2 | Temal MonexkynasipHble OCHOBBI 2 KontponbHbie IK-1
(GYHKIIMOHUPOBAHUS BOIIPOCEHI HJIK 1.1
JKUBBIX CUCTEM Tect WK nxc 1.2
3 | Tema2 XuMmudeckas KHHETHKA. 2 K-1
OOG111e IPUHLIUIIBI KoutponbHbie MK 1.1
MOJICJIMPOBAHUS BOIIPOCHI, TECT MK 1.2
KWHETHYECKHX MPOIECCOB
4 | Tema2 depMeHTaTUBHA 2 nK-1
KontponbHbie
KUHETHUKa. MOoJIelb BOIDOCET WK k11
Muxasnuca-MeHTeH P UK nk 1.2
Hoxmnan, Tect
5 | Tema3 Crpykrypa 6momemMOpan 2 MK-1
PYKTYP P KontposnbHbie K
IIK 1.1
BOTIPOCHI
HJIK
Toknaz K 1k 1.2
6 | Tema3 DOYHKIIMOHUPOBAHHE 2 MK-1
KontponbHbie
memopan BOTIPOCHI AR 1.
P UK k1.2
Tect
7 | Temad4 |HememOpanHsle 4 KOHTpObHBIE MK-1
OMOPHEepreTHYECKUE BOTPOCHI HIIK 1.1
CUCTEMBI Toknaz WK 1.2
8 | Temad4 |MemOpanHble 4 KOHTpOTbHBIE MK-1
OMOPHEepreTHYECKUE BOTIPOCH WK nx 1.1
HJIK nk 1.
CUCTEMBI 3aniaum, Tect K ik 1.2
9 | Tema5 |CBoOogHO-pasuKaibHbIC 2 KoHTpOIbHbIE IK-1
MIPOLIECCHI B KJIETKE BOTIPOCHI WK k1.1
JOKJIag PAK 1.2
10 | Tema5 |MexaHU3MbI 2 KOHTpOITBHEIE MK-1
AHTHOKHMCITUTEIbHON BOTIPOCHI HIIK k1.1
HIIK nk 1.
CHCTEMBI KIIETKH TecT K nx 1.2
11 | Tema 6 |MexaHu3M peLenIiH 4 KoHTpobHbie IK-1
BOJIOPaCTBOPUMBIX BOMIPOCH UK ik 1.4
JINTaHJI0B Toknaz HJIK ik 1.2




12 | Tema 6 MexaHu3Mm peueniuu IIK-1
KonTponbsHbie
JTUHIO(OUIBHBIX JTUTAHI0B. HIK k1.1
BOTIPOCHI
PerernTopsi ¢ HJIK k1.2
N 3amaun
MPOTEHHKUHA3HOMN
AKTUBHOCTBIO
13 | Tema7 |CoBpemeHHbIe (HUUKO- MK-1
KonTponbsHbie
XUMHUYECKUE METOEI B WK k11
BOTIPOCHI
ouosoruu WK k12
Jokmnan
14 | Tema7 |buonndopmarnyeckue KontponbHbie IK-1
METOJIbI B (DU3HUKO- BOIIPOCHI UK nx 1.1
XHMHUYECKOH OMOIOruu MK k12

4.3.2. TlepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3yYeHHe

CTYJAEHTAMM B PaAMKaxX camocTosTeJbHoil padorsl (CPC)

Ne Tema 3ananue ®opmupyemas NIAK
n/n KOMIIeTeHIIHsI

1 | Tema 1. Beenenune. O6mue | 1. Kontpossusie Bompocs (1-10) HIIK k1.1
BOIPOCHI (PU3MKO- 2. Moxknan (1, 2) MK-1 HJIK ik 1.2
XMMHUYECKOH OMOJIOTHH

2 | Tema 2. Kunernka 1. Konrposnbhbie Borpocst (11-20) UK ik 1.1
OHOXMMHUYECKHX 2. oxnan (3, 4) IK-1 HJIK 1.2
HPOLIECCOB

3 | Tema 3. buonoruueckue 1. KonrposnbHbie Borpocs (21-35) K-1 UK ik 1.1
MeMOpaHbI 2. Jloxnan (5, 6) HJIK k1.2

4 | Tema 4. buosHepreTuka. 1. KonrpossHbie Borpocs (36-55). K-1 WK nx 1.1

2. loxnan (7, 8) HJIK ik 1.2

5 | Tema 5. CBoGOAHBIC 1. KonrposnbHbie Borpocs (56-60) UK ik 1.1
paauKalbl B 2. Noxmnag (9, 10) MK-1 UK i 1.2
OMOJIOTMYECKHX CUCTEMAX.

6 | Tema 6. MexaHU3MBI 1. KonrposnbHbie Borpocst (61-70) UK ik 1.1
peryJisiuu 2. Moxian (10, 11) -1 HJIK k1.2
MeTabOoIMYECKUX
TIPOLIECCOB.

7 | Tema 7. [lepcrieKTUBBI 1. Konrposbhbie Bompocsi (71-80) UK ik 1.1
pa3BuTUs HUMKO- 2. Noxmnan (13, 14) MK-1 HIK k1.2
XMMHYECKOH OMOJIOTHU

(hOpMBI CaMOCTOSATENHHOU PaOOTHI:

4.4. MeTonnueckne yKa3aHus M0 OPraHU3ALHUHN CAMOCTOSATEIbHOI padoThl CTYI€HTOB
CamocrosTenbHas paboTa CTyIeHTa MpeciIeyeT CleaAyIOIIre Ieu:
COBEpIICHCTBOBAHNWE HABBIKOB CamM0O00pa3oBaTEIbHOM pabOThl KaK OCHOBHOTO IIYTH
MIOBBIIIEHUS YPOBHS 00pa3oBaHus;

yriyOJieHHe U pacllipeHne 3HaHUM 110 IIPeAMETY.
[To mucuunnmHe «OCHOBBI (PU3MKO-XMMHUYECKOH OHOJIOrMM» NpEeAIararTcs CIelyrolue

Pabora Hag KOHCIIEKTOM JIEKIIHH;

VYrnyOneHHbId  aHAN3

Hay4YHO-METOJMYECKON JINTEepaTyphl

Marepuaa, mpeaycMOTPEHHOTO pabodeil mporpaMmMoii;

CaMocTOoSTeIbHOS N3YUCHUC OTHACJIbHBIX TCM, HaparpaQ)OB, HC U3JI0KCHHBIX B JICKIIHUU,

U u3ydeHue y4eOHOro

IIOATOTOBKA K KOHTPOJIBHOMY OIIPOCY Ha MPAKTUYECKUX 3AHATUAX;
IIOATOTOBKA YCTHBIX JOKJIAIOB C IIPE3CHTALUECH;
pelieHre CUTYallMOHHBIX U paCYETHBIX 3a/1a4;




® [IOJIFOTOBKA K TECTUPOBAHUIO 1O OT/AEIBbHBIM pa3/enaM AUCLHUILUINHBI;
® [IOATOTOBKA K 3a4€Ty.

Tucomennvle pabomul. 171 cCaMOCTOSITENILHOTO U3YYEHUS TEM PEKOMEHIYeTCs UCIIOB30BaTh
OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYpPy, a TAaKXKE HCTOYHHKH, HAWJIEHHbIE MPHU IOMOIIU
MH(OPMALIMOHHO-CIIPABOYHBIX M MOUCKOBBIX. [ 3aKperieH!s: MaTepuana peKOMeHAyeTcs AeNaTh
KpaTKUE KOHCIEKTHI IO TEME.

Yemmuwiti 0oknao — 3to coodmenue B reuenue 10-15 MuH, B KOTOPOM CTYJEHT B JJAKOHUYHOM
¢dopme TOMKEH H3IOKHUTh MaTepuall MO0 COOTBETCTBYIOIICH TeMe, NMPUICPKHUBAACH CIEIYIOLIETO
IUIaHa: BBEJCHHE, OCHOBHAS 4acTh, 3akitoueHue. Jlokman compoBOXaaeTcs Mpe3eHTalHeH,
OTpa)karollled OCHOBHBIE TIIOJOKEHUSI MO COOTBETCTBYIOIIEH TeMe, BKIIIOYAIOIICH HarjsigHbIe
MaTepuabl (cxembl, Tabnuiibl, GoTo u T.1.). [1o OkoHUaHUU TOKTala CTYIEHTY 3aJat0T BOIIPOCHL, KaK
MpenoiaBaTelib, TaK U CTYACHTHI, HA KOTOPbIE JOKJIATYUK JOJDKEH JaTh UCUEPIIBIBAIOIINE OTBETHI.

Pexomenoayuu no noocomoexe npezenmayuu.

[TpesenTanuu — crnoco® mnpejacTaBieHUs HMH(OpMAIMM, COYETaloUMid B cede TeKcT,
THIIEPTEKCTOBBIE CCHUTKH, KOMITBIOTEPHYIO aHUMAIIHIO, TpapUKH, BUJEO, MY3bIKYy U 3BYKOBOH psi,
KOTOpBbIE OpraHU30BaHbl B €AMHYIO cpely. IIpe3eHTanus uMmeeT CIOXKET, CLEHAapUHd U CTPYKTYpY,
OpPraHM30BAHHYIO JUIsl yJIOOHOro BocHpusTUs HHPopManuu. OTIMYUTETBHOM OCOOEHHOCTBIO
IIPE3EHTALIMH SABJIAETCS €€ MHTEPAaKTUBHOCTD, TO €CTh CO3/1aBaeMasi JUIsl M0JIb30BaTeNs BO3MOKHOCTD
B3alMOJICHCTBUS Uepe3 2JIEMEHTHI yIIPaBICHHUS.

ITpe3enTanust Bcerna COCTOMT M3 JIBYX OCHOBHBIX KOMIIOHEHTOB: MH(pOpMAIMH, KOTOPYIO
BBICTYNAIOUINI XOUET JOHECTH JI0 ayJUTOPUH, U MaHEPbI n3JiokeHus. Hanucanublil Ha Oymare TekcT
roMoraeT 0osiee 4eTKO U MOCIIeA0BaTeNbHO U3JI0KUTh MaTepual. [Ipe3eHTannn oObIYHO JeNaroT B
PowerPoint, B Impress, mu6o B Acrobat. XKenareiapHO HpUACpKUBATHCS TPUHIIMITA: OJUH ClaiT -
OJIHa MBICIIb. TUTYIBHBIN CIAI TOJKEH CONEP>KATh HA3BAaHUE NIPE3EHTALINH, €€ aBTOPA, KOHTAKTHYIO
uHpopmanuto aBTopa. Ha BTOpoM ciaiiie oObIYHO MpENCTaBIECH IUIAH MPE3EHTAIl[MH, OCHOBHBIE
pas3zensl WM BOIPOCHI, KOTOpble OYAYyT paccMOTpeHbl. OcCTajbHBbIE CIAiABl HYHO CTPOMUTH IO
MOJIETIN: TE3UC - apryMEHThI — BbIBOJ. BBIBOJIBI Beerna JOKHO OBITh JaHbl SICHO U JIAKOHUYHO Ha
otaensHOM cnaiize. [Ipennocnenuuii cnaif 10keH coepkaTh MH(GOpMAIHIO 00 MCIIOIb30BaHHbBIX
HCTOYHMKAX JINTEpPaTyphl, MHTEpHET-pecypcax. Ilocnennnii cnaiy MOKET MOBTOPATh TUTYJIBHBIN C
nobasienneM (pasbl «Cracu6o 3a BHUMaHUE! »

Ha cnaiinpl 1OMKHBI MOMAcTh TOJIBKO CaMble BaKHbIE TE3UCHI W JIaHHBIE, a TaKkKe
rpaduuecKkuil MaTepuan: JuarpaMMmbl, pUCYHKH, ¢ororpaduu. CrapaliTech nenarh Claisl Ha
OJIHOPO/IHOM CBETJIOM (poHE ¢ Ooyiee KOHTpAacTHBIM TekcToM. KitoueBble ciioBa B NMpeASIOKEHUU
JydIle BBIAENATh KUPHBIM HIPUPTOM WIH IBETOM. TEKCT MUIIUTE KPYITHO, TNIOTHO HAOPaHHBINA TEKCT
CJI0’KHEE BOCTIPUHUMAETCS.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (NMPOEKTOB): HE MPEAYCMOTPEHBI Y4eOHBIM
TUTAHOM.

V. YYUEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECITIEYEHUE
JUCHUIJINHBI

a) nmepeyeHb JUTEPaTyphl

1. buonorus KJICTKH. DU3UKO-XUMUYECKHE, CTPYKTYPHO-(DYHKITHOHAJIbHBIC u
nHpopMmanmonubsie ocHOBHI [Tekct] : yue6. mocodue / I'. ®@. XKerynos [u ap.] ; pea. I'. @.
XKerynos. - 5-e u3n., crep. - M. : Jlenang, 2018. - 542 c. - ISBN 978-5-9710-4976-0 (6 3x3.)

2. OU3NKO-XMMHYECKHE METOIBI B OMOJIOTHH: TEOPETUUYECKHIE U IKCIIEPHMEHTALHBIE OCHOBBI
[DnexTpoHHbIH pecypc] : yued. mocobue / B. JI. Muxaiinenko [u ap.]. - DneKkTpoH.
TEKCTOBBIC JaH., 5,34 M6. - Upkyrck : U3a-Bo UT'Y, 2018 . - 5. ont. auck (CD-ROM) ; 12
cMm. - Cucrem. TpeboBanus: Onepail. cuctema Windows 2000 / XP / Vista, Mac OS X ;
[Tponeccop Pentium III 700 MTI'tt (pexomenayercst Pentium IV 1500 MI'n uiu AMD
Athlon XP 1600+ u BbImie) ; OnepatuBHas mamsth 256 M6 u Beie ; [logaepxuBaroTcst Bce



pazpemenue 3kpana Boime SVGA 1024x768 prmrountensHo ; Adobe Reader 6 wiu Boitie
(medexrToB Her). - 3ary. ¢ aTukeTkH aucka. - ISBN 978-5-9624-1622-9 (8 xop.) : 150.00 p.

Ou3uKo-XUMHUYecKue MeTobl B 6nosoruu [Tekcr] : yuel. mocoOue A By30B, 00y4. 10O
uamnp. 020400 (020200) "buonorus" u 6uoIOruIecKuM crieruaibHocTsM / B. I1.
Canosaposa [u 1p.] ; pea. B. I1. Canoaposa ; pen.: B. K. Boiinukos, C. H. Ectadnes ;
Wpkyrckuii roc. yH-T, buomn.-mous. ¢ak. - Upkyrck : Uzn-so UI'Y, 2013. - 295 c. : ni., uB.
ui. ; 21 cm. - bubnuorp.: c. 272-275. - ISBN 978-5-9624-0806-4 (88 3k3.).

buodusuka [Tekcr] : yueOHuk / pea. B. I'. ApTioxoB. - M. : Akanem. mpoekt ; EkarepunOypr
: lenoBast kH., 2009. - 294 c. (ISBN 978-5-8291-1081-9. - ISBN 978-5-88687-203-3, 50 5k3.)
Komos B.II. buoxumus [Onekrponnsiii pecypc] / B. I1. Komos. - 4-e u3z., ucnp. u jorm. -
DneKTpoH. TeKcToBbIe AaH. - M. : FOpaiit, 2014. - 640 c. - OU3 "bubnuotex". - Heorpanuu.
noctym. - ISBN 978-5-9916-3929-3

0) nepuogUYecKHe U3TAHUS
«MaremaTtuueckas 6nonorus u buonndopmaruka», «bunoxumusy», «buoduzuka», «Bonpocs

OMOJIOTUYECKOH, MEOUIMHCKOM U QapmaneBTuyeckor xumun», «M3Bectus PAH. Cepus
Ouosiornueckas », «MounekynspHas Ouonorusy», «lIpuknagHas OHOXMMHS U MHKPOOHOJIOTHS,
«Bonpocel BUPYCOIOTUN.

B) CIIMCOK aBTOPCKUX METOANYECKHX Pa3padoToK:

buodusuka: yuebno-meroquueckoe nocooue / A. A. Ilpucraska, I'. B. FOpunosa, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBaposa ; [mox o6m. pex. B. I1. CanoBapoBoii]. —
Wpxkytek : U3parensctBo UT'Y, 2021. — 1 21€KTpOHHBIN ONTHYECKUN JUCK
dusnko-xumuueckre Meroasl B Ouonoruu / B. II. CamoapoBa, A.A. IlpucrtaBka, H.JL.
benrkoga, I'. B. FOpunoBa, O.A. bepceneBa; nox pen. B.I1. Canosaposoii. - Upkyrck : U3n-
Bo UI'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (50 5k3.)

F) 0a3bl AAHHbIX, I/IHq)OpMaIII/[OHHO-Cl'lpaBO‘lHl)Ie H ITOUCKOBbIC CUCTEMBI

1.

w

http://www.protein.bio.msu.ru/biokhimiya/index.htm - WMuTepHeT-Bepcusi MexIyHapOIHOTO
KypHaJla 1O OMOXMMHMM U OHWOXMMHYECKHMM aclleKTaM MOJIEKYJSIpHON Ouosoruw,
OMOOPraHMYEMCKONH  XHMHH,  MHKPOOHOJOTHH, HMMYHOJOTHH,  (uU3nOIOTHU |
OnmoMeMIMHCKUX ucccienoBanuii. Ctateu B pdf-hopmare.

http://www.6years.net/index.php - mnopran OecraaTHOW MEAMIIMHCKOW WHGOPMAIINH,
COJIEPKUT OOJIBIIIOE KOTUIECTBO KHUT, YI€OHBIX TOCOOMH OMOXMMHYECKON HAITPABICHHOCTH.
http://www.chemexper.com/ - mouck XUMHUYECKUX COCTUHCHUH B pa3IMUHbIX 0a3aX JaHHBIX
http://www.dmb.biophys.msu.ru - Mudopmanronnas cuctema «/[uHaMHUYECKHE MOJEIH B
OuWoJIOTUW», pACCUMTaHHAs Ha UIMPOKHHA KPYr IMOJb30BATeNeH, BKIOYaeT B ceOs
THIIEPTEKCTOBBIC  JOKYMEHTBI W PENAIMOHHBIE 0a3bl JIAHHBIX W OOecreunBaeT
YHUQUIIMPOBAHHBIA JOCTYNl K pa3HOOOpa3HOW WHGOpPMAIMU IO JAaHHOM MNpeaMETHOM
o0nacTu.

http://www.elibrary.ru/defaultx.asp - Hayunas snekrpoHHas OMOIMOTEKa, KPYMHEHIINI
poccuiickuii MH(GOPMAIIMOHHBINA TOPTall B 0O0JIACTM HAYKH, TEXHOJOTHH, MEIUIIMHBI M
o0Opa3oBaHMsl, COEpKaIINil pedepaTsl U MOTHBIE TEKCTHI Ooniee 12 MIIH HAayYHBIX cTaTed U
yOJIMKaIUH.

http://www.tusearch.blogspot.com - Tlouck 37IEKTPOHHBIX KHUT, MYyOJUKAIMi, 3aKOHOB,
I'OCToB Ha caiiTax Hay4YHBIX JICKTPOHHBIX OMOIMOTEK. B MomMckoBHKe OTOOpAHBI JTyUIlIHe
6ubNMMOTEKH, B OONBIIMHCTBE KOTOPHIX MOXHO CKauyaTh MaTEpUaNbl B IMOJHOM o0beme Oe3
peructpanun. B cnucok BKIFOUEHBI OMOIMOTEKH HHOCTPAHHBIX YHHBEPCHUTETOB M HAYYHBIX
OpraHu3aLui.
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7. http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuTepHeT Bepcusi MeXIyHapOIHOTO
KypHajla 10 OHOXHMHHM H OHOXHMHYCCKMM acCleKTaM MOJIEKYJIAPHOH OHOJIoruy,
OMOOPraHUYEMCKOW  XHMHH,  MHKPOOHOJIOTWH,  WUMMYHOJIOTHH,  (U3UOJOTHH U
ononndopmaruke. Crateu B pdf-hopmare.

8. DBC «M3narennctBo Jlanb». Aapec noctymna http://e.lanbook.com/

9. DBC «Pykont». Anpec nocryma http://rucont.ru/

10. OBC «Aiibyke». Anpec nocryna http://ibooks.ru

11. BBC «Opaiit». Anpec gocryna: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITJIMHBI
6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

AynuTtopust Ui NPOBEACHMS 3aHATHH NMPAKTUUECKOro THUMa. AyIuTopus o0OpyloBaHa:
cneyuanuzuposannoli (yaeOHoi) mebenvio Ha 12 MOCAAOYHBIX MECT; 000pyJAOBaHA MeXHUYEeCKUMU
cpeocmeamu obyuenus: Ilpoektop Epson EB-X03, Dkpan ScreenMedia, [locka ayautopHas
MeIioBasi, MarHuTHasi, Jlaboparopus opran xumud - [1Ikad BerrsokHOH AD-221"- 2 1., XuMudecKuid
mkag (cremtax) -1 mrT., JlabopaTopHBI CTON ¢ BBIKATHBIMU TyMOaMu — 5 MIT., XOJIOAUIBHUK
«MuHCK» - 2mT., Anmapar st BEpTUKaIbHOTO AekTpodopesa — 1 mT., BakyymHbIl ucnaputeb
PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mit., lesunterparop Y/-20 — 1 wrt., MI3mepurens HOHHBIX
conpoTuBiieHUH (nmnenanca) - 1 mr., McTtounuk muranust ais snextpodopesa "Dnpd" — 1 mr.,
Ocmnorpad yauBepcaabHbii AByxstyueBoi C-55 — 1 mt., Tepmoctat TC-80 — 1 mit., Lentpudyra
K-24 — 1 mrt., Hentpudyra MIIB-310 — 1 mt. Hoyr6yk Lenovo G580 — 1 1mT., BeCbl aHaIUTHYECKHE
HR-200 — 1 mr., Becsl nmaboparopusie OHAUS — 2 wr., peppakromerp UPD 454b2M — 1 mir.,
pedpakromerp YPII — 1 mrT., poroanekrpokanopumerp KF 77 — lmr., nearpudyra madoparopHas
OIIK-8 — 1 mrT., nenrpudyra nadop-s1, MeauuuH-s1, HactonbHas LlJIH 16 ¢ mMukpomporec-HoH
cucremol ynpasi — | wrt., cnekrpodoromerp CD-2000, pepmentep Minifors Speco 6akTepranbHbIi
— lwr., Tepmoctar WB4MS Boaublit /c nepememnBanueM/ - 1 mrt., repmoctar TC-1/80 CITY — 1
IIT., CAYXAIIUMHU JUIsl IPEJCTaBlIeHUs yueOHOM MHpopManuu no aucuuruinie «OCHOBBI (pU3UKO-
XUMHUYECKON OHOJOTHIY YueOHO-HA2AAOHLIMU NOCOOUAMU, OOECTICUMBAIOIIUMUA TEMaTHYECKHE
WJLTIOCTPAINH 0 JUCIUIUIMHE B BHJIE TIPE3ECHTAILINH.

KommnbrotepHsiit knacc (ydeOHas ayauTopus) A TPYNIOBBIX M HHIUBUAYAJIbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII W  TPOMEXKYTOYHOM  aTTeCTalli, OpraHu3aluu
CaMOCTOSITeNTbHON paboThl. AyauTOpHs 000pYy0BaHA: CHEHUATM3UPOBAHHOM (yueOHOIl) Mebenbio Ha
20 mocalo4HBIX MECT, JOCKOW MEJOBOM; 00OpYyJOBaHAa TEXHUYECKHMMH CpPEACTBAMH OOy4YEHUS:
Cucremusiii 610k PentiumG850, Mounutop BenQ G252HDA-1 mir.; Cucremusiii 6mokAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusni 6mok PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 m.; Cuctemusiii 6mok Pentium G3250,
Mounutop BenQG955 — 1 mt.; Cucremusrii 610k Pentium G3250, Monutop BenQ GL2250 — 1 miT.;
Cuctemnslii 610k Pentium G3250, Monurtop Samsung T200 HD — 1 mit.; Cuctemuslii 610k Pentium
G3250, Monutop Samsung T190N — 1 mwt.; Cucremnslii 650k tium G3250, Monutop Samsung 740N
— 1 mr.; ¢ HeorpaHuueHHBIM JnocTynoM Kk cetu Murepner; Ilpoekrop BenQ MX503; skpan
ScreenVtdiaEcot. HoytOoyk Lenovo G580 — 1 mt. C HeorpaHuYeHHBIM JOCTYNOM K ceTd MHTepHeT
1 obecrieueHNeM JI0CTyIa B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeIbHYIO Cpely OpraHUu3aIig.

[TomenieHust It XpaHESHUST ¥ TIPOPHITAKTHIECKOTO 00CITYKUBAHHSI y4eOHOTO 000PYy/IOBaHUSI.
AynuTtopusi 000pyoBaHa: CIEUUAIN3UPOBAHHOW MeOesblo Ha 8 MOCAaJOYHBIX MECT; BBITSKHOM
mkad — lmr., Jlamurapusii mkad — 2 mr., Tepmocrar TC-80 — 2 mT., JlabopaTopHBIii cTOI
MeTajundeckuii — 3 1mT., JJabopaTopHbIil CTON ¢ pe3MHOBOI MOBEPXHOCTHIO — 2 MIT., XOJIOAUIBHUK
«ATnanT» — 1t. MUKpOCKOI MOHOKYJISIpHBIN — 8 1T, Mukpockon "buosam"-1 mt., Ctepunuzarop
napooit BK-75 IIT "T3MOMU" — lwr., [lunerka aBromaruueckass Jlennumner 0,5-10 m"-1 mr.,
[Tunerka-mo3arop"-1 mr., Mukpockon Levenhuk D870T tpunokymsp"-1 mr., [IpoekTop OBepxen''-
1 mr., Ilpoekrop View Sonic"-1 wr., [Ipoekrop View Sonic"-1 mT., HoyrOyk Lenovo"-2 mrt.,
[TpunTep Brother -1 ., [Ipuatep Canon -1 mT.
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6.2. IlporpaMmMHoOe oGecnieyeHue:
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). Jlorosop Ne03-016-14 ot 30.10.2014r.
Kaspersky Endpoint Security mst 6usneca - Crangaptasiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0516ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H050ps
2016r JIum.Ne1B08161103014721370444.
Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.
Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInuensun Microsoft 41059241.
Office 365 npodeccuonanbHbIi mItoC i yuamuxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnueckue u JIeKTPOHHBbIE CPeACTBA:
[Ipe3enTaryu Mo BceM TeMaM Kypca;
Cucrema 3JIEKTPOHHOTO TECTHPOBaHMS Ha 0a3e oOpa3oBatenpHOro nopraia Educa.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U
Jis ocBoeHHs AMCUMIUIMHBL «OCHOBBI (PU3UKO-XMMHUYECKOH OHOJOTHUM» NPUMEHSIOTCS

cienyroune o0pa3oBaTe/bHbIE TEXHOJIOTHH:

Huppopmayuonnas nekyus - 3TO CXKATOE H3I0KEHHE OCHOBHBIX HAy4YHBIX (PAKTOB, 4YTO
ABIIsieTCA 0a30M A1 aHaIM3a pacCyKIEHUH, OLIEHOK.

Jlexyus-eusyanuzayus. YUYUT CTYJIEHTOB MpeoOpa3oBbIBaTh YCTHYIO M HUCHBMEHHYIO
MH(}OPMALIHIO B BU3yaJIbHYIO (POpMY, UTO GOPMUPYET Y HUX NMPOPECCHOHANTBHOE MBILIUIEHNE
3a CYeT CHCTeMaTH3allud W BBIJENIEHUS Haubojee 3HaYMMBbIX, CYIIIECTBEHHBIX 3JEMEHTOB
coJiepkaHusl o0yueHus. 3ajaya MpenoiaBareisi UCIoJIb30BaTh Takue (GOpPMbl HATJISAHOCTH,
KOTOPBIE Ha TOJIBKO JTOMOHSIOT CIIOBECHYIO MH(POPMALIUIO, HO M CAMU SIBJISIFOTCS. HOCUTENSIMU
nH(popManuu (CXeMbl, PUCYHKH, CIANAbI-IIPE3EHTALNN, U T.I.). DTOT BUJ JIEKLUU JIy4lle
BCEr0 MCIIOJIb30BaTh Ha 3TaIle BBEJACHMSI CTYIEHTOB B HOBBIN pa3/iel, TEMY JUCLUIUINHBI.
IIpakxmuyeckue 3anAmus — 3TO 3aHATUE, IPOBOJUMOE O]l PYKOBOJCTBOM IIPENOAABATENS B
y4eOHOM ayIuTOpUU, HANpPaBIEHHOE Ha YIiayOJeHHEe HAayYHO-TEOPETHYECKHX 3HAHUM U
OBJIQJICHUE ONpEENCHHBIMH METOJaMH CaMOCTOATENbHOM paboThl, KoTOopoe (opMHpYyeT
npakTuueckue ymeHus. OqHoi u3 popm NpakTUYECKUX 3aHATUN SBISETCS KOJJIOKBUYM.
Konnoxeuymvr — BUJl yueOHOTO 3aHATHS, IPOBOJAUMOTO C LIEIbIO MPOBEPKU U OLICHUBAHUS
3HaHu#l ydamuxcs. KolokBuyM MOXeT MpPOBOAMTHCSA B (OpME MHIUBUIYATIHHON Oecelsl
IpernojaBaTesis co CTYACHTOM MJIM KaK MacCoBBIN orpoc. B xone rpynnoBoro o0cykiaeHus
CTYIEHTHI Y4aTcs BBICKa3bIBaTh CBOIO TOUKY 3PEHUS 110 OIIPEIEIIEHHOMY BOIIPOCY, 3aIHIIATh
CBOE MHEHHUE, MPUMEHss 3HaHMs, MOJIyYeHHblE Ha 3aHATHSAX IO mnpeamery. B xoxe
KOJIJIOKBHYMa TaK)Xe MPOBEPSIOTCS MUChbMEHHBIE paOOThl CTYJIEHTOB, IPOBOJUTCS 3alllUTa
JOKJIa/10B.

CamocmosmenvHas paboma cmyodenmos (cM. 11.4.4).

Llucmanyuonnvie obpazosamenbHule MexHOI02UU. Ilon JUCTAaHIIMOHHBIMU
00pa3oBaTeNbHBIMU  TEXHOJOTHSIMH  TOHMMAIOTCS  OOpa3oBaTeNbHBIE  TEXHOJOTHH,
peanu3yeMble B OCHOBHOM C HpPHUMEHEHMEM HH(POPMALMOHHO-TEIEKOMMYHUKAMOHHBIX
cereii. Ilpu ocBoeHnmn gUCHMIUIMHBI «OCHOBBI  (PU3UKO-XMMHUYECKOH  OHOIOTHUN
UCIIOJIB3YETCSl KOMNbIomepHbvle cemesvle mexHonozuu (MHTEPHET-TEXHOJIOTHUH) — CHOCO0
JTMCTAaHIIMOHHOM Tepenadyn MH(OpMaIK, OCHOBAHHBIA HA HCIIOJIBb30BAaHUH TJIOOAIBHBIX U



JOKAJIBHBIX KOMIBIOTEPHBIX CEeTe s OOecCrleueHus JOCTylna OOYYaroIIuxcs K
MH(pOpPMAIMOHHBIM 00pa30BaTEbHBIM pecypcaM W sl (OPMHUPOBAHUSI COBOKYITHOCTH
MCTOAUYCCKUX, OPraHU3allMOHHBIX, TCXHUYCCKUX W IMPOrpaMMHBIX CPCACTB pCain3alvi AU
YIpPaBJICHUA y‘le6HI>IM IIpOoIECCOM HE3aBHUCHMO OT MECTAa HAXOXKXACHUA €TI0 Cy6”beKTOB. ,HJ'I}I
opranu3anvi AUCTAHIIUOHHOTO 06yqu1/1;1 Ha OCHOBE JTHUX TEXHOJIOTIHU HCIOJIB3YCTCA
CHEIUaTU3UPOBAHHOE TIPOTPAMMHOE CpEJACTBO - oOpa3oBarenbHbIi  Toptan UIY
(educa.isu.ru).

VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALLUU

Ouenounvle mamepuanst 07151 6X00H020 KOHMPOJIA
J71s1 BXOJTHOTO KOHTPOJISI OLEHKH YPOBHSI 3HAHUM CTYJIEHTOB UCIIOJIb3YETCSI TECTUPOBAHHUE TIO

OCHOBHBIM pa3aciiaM MaTCMAaTHUKU, (1)I/I3I/IKI/I, XHUMHH, O6H.I€I7I 01oa0ruu 1 OMOXMMUH.

Llemoncmpayuonnulil 6apuanm mecma 071 6X0OHO20 KOHMPOJis
Kakwue cBsizu 00pa3yroT o-cripaib BO BTOPHYHOM CTpYKType Oenka? a) Banaep-Baannca; 0)
ruaApodoOHBIC; B) MENTHIHBIC; T') BOJOPOIHBIC
buonornueckue ¢pynkuuu sapeimka: a) cuare3 pPHK; 6) cunre3 uPHK; B) cunres TPHK; 1)
cUHTe3 Oenka
Tunnakouns! 3To: a) konbuesas JJHK mnactuz; 0) mosnrcomsl iiacTu; B) 3epHa IEPBUYHOTO
KpaxMayia B MaTPHKCE IUIACTU/T; T') BRIPOCTHI BHYTPEHHEH MEMOpPaHBI TTACTHI.
K nuneiHbIM monmcaxapugaM OTHOCHUTCA: a) INIMKOTeH; 0) amMuiio3a; B) aMUJIONEKTHH; T)
Kpaxmail

Ouenounvie mamepuanvl mexKyuie20 KOHmMpoa
OneHouyHble MaTepHallbl TEKYLIEro KOHTpoJds (opmupyroTcss B coorBerctBuu ¢ JIHA

YHUBCPCUTCTA. B paMKax OUCHHUILIAHBI «OCHOBBI (I)I/I3I/IKO'XI/IMI/I‘leCKOI\;I OHOJIOTHUNY HCIIOJIB3YIOTCH
CJICOAYIOIINEC d)ODMI)I TEKYIIECTO KOHTPOJIA:

YCTHBIN OIIPOC;

TECTUPOBAHUE;

pelIeHne 3aay;

3allMUTa JOKIAJ0B;

KOHTPOJIb CAMOCTOSITETbHON PaOOTHI.

DOHJI OIIEHOYHBIX CPEJICTB BKIIOYAET:
KOHTPOJIbHBIE BOMPOCHI;

CUTYAlIMOHHBIE U PACUETHBIE 3a]1a4H;

MepevYeHb TEM JI0KJIAJI0B;

BOMPOCHI 1 camocTositenbHoro uzyuenus (CPC);
TECTOBBIE 3aJaHUS;

IIEpeYEHb BOIPOCOB K 3aUeTy.

Hasnauenue o1leHOUHBIX CPEJCTB: BBIIBUTH CHOpMUPOBAaHHOCTH Komnerenuuu [1K-1 (cm. .

I11). CTyzneHTbl, HE BBIMOJHHUBIINE 3a/IaHHS TEKYIIErO KOHTPOJIS HJIM MOJYYMBIINE 32 HUX OICHKY
«HE YJIOBIETBOPHUTEIBHO», IO MPOMEXKYTOUHOH aTTecTallud He JONMYCKAIOTCs, TMOKa He OyayT
JIMKBUUPOBAHBI BCE 3a/10JDKEHHOCTH.

TeMbI 10KJI210B

1. Hctopus pa3Butus GU3NKO-XUMHIECKOW OUOIOTHH.
2. CamoopraHu3anus OHOJIOTHYECKUX CHCTEM: (PH3UKO-XUMUYECKHUE aCTICKTHI.
3. Pubo3uMbl: MEXaHU3M AEHCTBHUS, IBOJIIOIMOHHBIC M OMOTEXHOJIOTHYECKNE ACTIEKTHI.



AOG3UMBI — KaTaTUTHYECKUE aHTHUTENA.
CoBpemeHHbIe PUZUKO-XUMUYECKUE METO bl UCCIIEIOBAHM MEMOpPaH.
HckyccTBeHHBIE MEMOpaHBI: CIIOCOOBI TOTYYEHUS i 007aCTh IPUMEHEHHUS.
CucreMbl reHepaluy HEPIUH Y XeMOABTOPO(HBIX OPraHU3MOB.
Crpykrypa u ¢pynkuuu ITL, He cCOnpsHKEHHBIX ¢ TeHepaluen Y HePTruu.
Momudukanuu HK u 6enkoB B mpucyrcteun ADK.
0. ®epmeHTaTUBHBIC U He(hePMAHTATUBHBIE AHTHOKCUIAHTHBIC CUCTEMbI: MEXaHU3M JICUCTBUS U
OMOMEUITMHCKOE 3HAUCHUE.

11. Okcun azota (1) kak BTOpUUYHBII IOCPEIHUK U TAPAKPUHHBINA PETYIIATOP.

12. MexaHu3MBbl peryssiiui THOSIH KICTKH.

13. OMICS-Hayku Kak CMEHa €CTeCTBEHHOHAYYHOH MMapaurMbl.

14. Ponb GnonHGOpMATHKN B COBPEMEHHOHN (PU3HKO-XUMHYECKOM OMOIOTHI

Kpumepuu oyenxu ooxnaoa:

e HoBusHa Tekcra: a) akTyalbHOCTh T€MbI; 0) HOBU3HA U CAMOCTOSITEIbHOCTh B TIOCTAHOBKE
po6IeMbl, POPMYITHUPOBAHNE HOBOTO aCTIEKTa U3BECTHOW MPOOJIEMBI B YCTAHOBICHUU HOBBIX
CBsI3eH (MEXIpPEIMETHBIX, BHYTPUIIPEIMETHBIX, HHTETPALIMOHHBIX); B) YMEHUE paboTaTh C
WCCIICIOBAaHMSIMHA, KPUTUYECKON JINTEPAaTypOd, CHCTEMAaTU3UPOBAaTh M CTPYKTYpPHPOBATH
MaTepual; T') SBICHHOCTh aBTOPCKON MO3UIUHU, CAMOCTOSATEIHHOCTh OLICHOK U CY>KICHUH; 1)
CTHJICBOE €IMHCTBO TEKCTa, €IUHCTBO KaHPOBBIX YEPT.

e CreneHb pacKpbITHUs CYINIHOCTH BOIPOCA: a) COOTBETCTBHE COACP)KAHUS TEeME U IUIaHy
JoKJ1ana; 0) MOJHOTA U IIyOMHA 3HAHHWH MO TeMe; B) 000CHOBAHHOCTH CIIOCOOOB U METOJIOB
paboThl ¢ MaTepualioM; T') YMEHHE 0000IaTh, J€IaTh BBIBOJBI, COMIOCTABIIATh Pa3IMYHbIE
TOYKH 3pPEHHUS [0 OAHOMY Bompocy (mpobiieme).

e (OOOCHOBaHHOCTh BBIOOpAa HMCTOYHUKOB: a) OLIEHKA MHCIIOJIb30BAHHON JIMTEPaTYpBhI:
MIPUBJICYEHBI JIN HanOoJiee N3BECTHBIE Pa0OTHI MO0 TEME UCCIEeNOBaHMS (B T.4. )KypHAIbHBIC
MyOIMKAIUU TIOCTEIHUX JIET, MOCIeTHUE CTATUCTUYECKHUE TaHHBIE, CBOJKU, CIIPABKH U T.1.).

e (CoOmonenne TpeOOBaHUN K OPOPMIICHHIO: a) HACKOJBKO BEPHO O(OPMIICHBI CCHUIKM Ha
UCTIOJB3YEMYIO JINTEPATYPY, CIUCOK JIUTEPATyphl; 0) OIEHKAa TPAMOTHOCTH M KYJIBTYPHI
u3noxeHus (B T.4. opdorpaduueckoi, MyHKTYaI[MOHHOHW, CTUIUCTHYECKON KYIBTYpPHI),
BJIQJICHHE TEPMHUHOJOTHEH; B) COOTBETCTBHE IIPE3CHTAIMM COJEPKAHHUIO JOKIana H
pPEKOMEHIAIMSM TI0 €€ OATOTOBKe (cM. 1. 4.4).

Onenka «omauyno». B JOKIaje TONHOCTBIO pPACKphITa TeMa, IPOAHATM3IUPOBAHO
COBPEMEHHOE COCTOSIHUE BOIPOCA; CTYJEHT CBOOOIHO BJIaJ€eT MaTepHaIoM, U3JIaraeT ero JOru4Ho,
MOCJIeIOBATENbHO, JIAKOHMYHO, XOPOIIMM HAay4yHbIM  s36IKOM. JlOKiajm — compoBOXKIaeTcs
Ipe3eHTaIMel, KOTopasi COCTaBJIeHa ¢ COOJIIOJICHHEM O0IIMX TpeOOBaHUI OPOPMIICHHS, COAEPKUT
CCBUIKH Ha TIPUBEICHHBIE (POTO, pUCYHKH, CXeMBI U T.J. [Ipn 00CYX)/IeHUN CTYIEHT NIEMOHCTPUPYET
MOHMMAaHUE UW3y4aeMOi mpoOIeMbl W METOAOJOTHU HAYYHOTO UCCIIEJIOBaHUS, BIIaJCHHUE
npoeCCHOHATFHON TEPMHUHOJIOTHEH W yMEHUE TPaMOTHO OTBEYaTh HA BOIIPOCHI ayJAUTOPHH.

Onenka «xopowtoy». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIUYECTBO Marepuania, HO
MIPH 5TOM MaTepual B HEJOCTATOYHOW CTETICHN MPOaHATM3NPOBaH aBTOpOM. MIMeroTcst HeZlo4ueThl B
oOpMIIGHUH TIpPE3EHTAIlMN WJIM TPE3EHTAIMs HE B TMOJHON CTENEHH COOTBETCTBYET OOIIUM
TpeOoBanusM. OTBETHl CTyJAeHTAa Ha BONPOCHI HE SBISAIOTCS  UCYCPIBIBAIOIIAMU |
apryMEeHTHPOBAHHBIMHU.

Onenka «ydosremeopumenvrho». TemMa packpblTa HE TIIOJHOCTBIO, Marepuan He
MPOAaHATM3UPOBAH, CTYACHT TIOKa3bIBa€T TMOBEPXHOCTHBIC 3HAHUS.  [Ipe3eHTalus YacTUYHO
COOTBETCTBYET YCTAaHOBJEHHBbIM TpeOoBaHusM. I[Ipu oO0CyxneHun [okiaga CTYIOEHT JaerT
HEMPaBUIILHBIC WITH HCUEPITHIBAIOIIUE OTBETHI.

Ouenka «uneyodosremsopumenvuo». Tema HeE pacKkpbiTa, NPUBEIEH CKYAHBIH 00beM
MaTepuana; MPEe3eHTAIUsl OTCYTCTBYET WJIM HE COOTBETCTBYeT TpeOoBauusM. [lpu oOcyxneHun
JIOKJIaJia CTY/ICHT HE J1aeT OTBETHI MJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

RO ~No A



I[eMOHCTpaIII/IOHHLIe BAPHUAHTBI TECTOB 1JId TEKYIIEro KOHTPOJIA

Tema 1.

1.

Buibepume onpeodenenue smopuunou cmpyxmypor 6eaxa: a) Crnocod yKIaaKud MPOTOMEPOB B
oyimromepHoM Oenke; 0) [locneaoBaTeIbHOCTE AaMUHOKUCIIOT, COSAMHEHHBIX TIENITUAHOW CBA3BIO
B mnonunentuaHodM uenu; B) [IpocTpaHcTBeHHas — yKiaJKa —OJUMNENTUIHOW — LIEMH,
CTaOUIM3UPOBAaHHAS PEUMYLIECTBEHHO CJIA0BIMU CBSI3SIMH MEXKAY palKaiaMi aMUHOKHUCIIOT.

2. Ilepsuunas cmpyxmypa JHK npeocmasenena: a) NBOWHOW CHHMpaliblo; 0) HYKICOCOMBI -
¢ubpwel - memm (JOMEHBI); B) MOHOHYKJICOTHBI, CBsi3aHHbIE (ochoandpupHbIMU
CBSI3SIMH B HETIPEPHIBHYIO 1IETIb MOJIMHYKICOTHA; T') 1e30KCUPHO030i

3. Kaxue cesa3u obpazyrom o -cnupais 60 emopuunol cmpykmype oeaxa? A) Bannep-Baanbca;
0) ruapodoOHBIC; B) MENTHIHBIC; T') BOJOPOIHBIC

Tema 2
1. Obpamumocms pepmenmamusnou peaxyuu 3agucum om: a) TEMIIEPATYPbI; 0) HOHHOM
CWJIBI pacTBOpa; B) TEPMOIAMHAMHYECKOTO COCTOSIHHSI CHUCTEMBI; T) KOHIIEHTpAIUH
depmeHTa
2. K knaccy oxcudopedykxmasz He omHocumcs ¢hepmenm: a) Katanasa; 0) mepokcuaasa; B)
XOJIMHACTEpa3a; I') JaKaTaTJeTuAporeHas3a
3. D¢gexmusnocmv KUCIOMHO-OCHOBHO20 KamMaaiuza onpeoensemcs. a) KOJIHYECTBOM
MOHOTEHHBIX TPYNIHPOBOK B aKTUBHOM IeHTpe ¢epmenrta; 0) pK wmoHOreHHBIX
ITPYONUPOBOK; B) pasHuued pK Mexay NPOTOHAOHOPHOM M MPOTOHAKIIENITOPHOMI
TpyIIamMu B aKTUBHOM LIEHTPE (PEPMEHTA; T) HAJTMIYUEM OPTraHUYECKHX KOPEPMEHTOB
Tema 3
1. Coenacno HCUOKOCMHO-MO3AUYHOU MOOeNU CMpPOeHUs OuoIocudecKkux memopam, ee
cmpykmypa npeocmaeisem cooou: a) ABOWHON CIION MOJSPHBIX JIUIHIOB, TPOHU3aHHBIH
OeNKOBBIMM MOJIEKYJIaMU; O) HENpepbIBHBINA JABOWHON CIION MOJSPHBIX JIUIUIOB; B)
JIBOMHOM CJIOM HEMOJSIpHBIX JMIUAOB MPOHMU3AH YIJIEBOJHBIMH MOJIEKYJaMH; T') JBa
BHYTPEHHUX CJIOS JIMTTHIOB OTPAaHUYMBAIOTCS CHAPY>KU OEIKOBBIMH MOJIEKYJIaMHU.
2. Kak naszvieaemcs membpana, omoensaiowas KiemouHyo 000J104Ky om Yyumoniasmol? a)
TOHOILIACT; 0) Me30IJIa3Ma; B) 3HJOIJIa3MAaTUYECKas CETh; I') IJIa3MajeMma.
Tema 5

1. Kaxoe coedunenue pasznacaemcs noo oevcmeuem CO/[? a) TUAPONEPOKCUA >KUPHOM
KHUCIIOThI; 0) IEPOKCU BOJOPO/Ia; B) MEPEKUCHBIN paJuKal; I') CyNepOKCUA-NOH

2. Buowi nospescoenus [JHK npu 6o30eticmeuu c80000nblx paouxkanog: a) oOpa3oBaHue
OKHCIICHHBIX TPOW3BOIHBIX IyPUHOBBIX W TNHPUMHIMHOBBIX OCHOBaHHH, 0)
BO3HMKHOBEHHE XPOMOCOMHBIX abeppaluii; B) akTUBAIMs SHIOHYKJIEa3; I') yBEIHMUEHHUE
ckopoctu penapanuu mosekyn JJHK

3. B peaxyusax nepekucHo2o OKUCIeHUs. TUNUO08 YYACMEYIom: a) HEHACHIIIEHHbIE BBICIINE
JKUPHBIE KUCIIOTHI B cocTaBe (pochoaunuaoB MeMOpaH; 0) ruApOKCUIbHBIN paJuKal; B)
NADPH-okcuaasa; r) CynepokcuaaucmyTasa; 1) ACKOpOUHOBAs KUCIOTa

Kpumepuu OYEHKU pe3yIbmamos mecmuposanus.

«OT1nuuHO»: Brimonuenue 6oiee 85% TecTOBBIX 3aMaHNi
«Xopo1o»: Brimonaenue ot 71% no 85% TecToOBBIX 3aqaHUN
«Y IOBIETBOPUTEIBLHOY: Brmonnenue ot 60 10 70% TecTOBBLIX 3aJaHUI

«HCYILOBJ'ICTBOpI/ITCHBHO»I Brmonnenune menee 60% TeCTOBBIX 3aJlaHui

IleMOHCTpaI[HOHHLIe 3ada49M 1JId TeKYIIEro KOHTPoJist

Tema 4.



1. Brrunciaure W3MEHEHHE  CTaHAAPTHOW  CBOOOJHON  DHEPrUU  CICAYIOIIUX
(bepMEHTATUBHBIX PEaKIUil HUCXOMAsl U3 IMPUBEICHHBIX 3HAYECHUI KOHCTAHT PaBHOBECHUS
(pH 7,0):

a) glu + OA < asp + aKG, K’¢q = 6,8
2. GIn-1-P npeBpamaercs Bo Fru-6-P B AByX mociie10BaTeIbHBIX PEAKIHSX:
GIn-1-P — GIn-6-P, AG® = -1,74 xxan/mons
GIn-6-P — Fru-6-P, AG" = -0,4 kkan/mMob
BrpruncinTe KOHCTaHTY paBHOBECHS JJIsI CYMMAapHOM PEaKIUU:
GIn-1-P — Fru-6-P

3. Ilo cremeHn OKMCIIEHHUS TpPeX aTOMOB YIJIEpOJa, BXOMISAIIMX B MOJIEKYJbl JIaKTaTa U
aJlaHWHA, 3TH COEJUHEHMS] UJICHTUYHBI U MOTYT CIIY>)KUTh METa0OJIUYECKUM TOILJIMBOM.
Paccuuraiite u cpaBaHutre cymmaphsblii Bbixon AT® (B Moisix), 0oOpa3oBaBIIMXCS TPU
MIOJIHOM OKMCJIEHHH 1 Mouisl JlakTata U 1 MOJsl ajJaHuHA, YYUTHIBAs MPU 3TOM PACXObI
SHEpPruM Ha BbIBEJCHUE a30Ta U3 OpraHu3Ma.

Tema 6.

1. Ogna w3 CcyObEIMHHUI] XOJEPHOIO TOKCHMHA, NPOAYLUPYEMOTO XOJEPHBIM BUOPHOHOM,
MIPOHUKAET B JUMUAHBINA OUCION MeMOpaHbl KIETOK AMUTEIUS KUIICUHUKA U KaTallu3upyeT
peaxkuuio:

NAD" + [a-GTP] [ALL] = [ADP-pu6o3a as-GTP] [ALI]

DTO MPHUBOIUT K MOTEpPEe KATATUTHUECKONH aKTHMBHOCTH Os-CyOBEIMHUIBL. AJICHUTIATIIMKIA3a
(ALl), akTuBHpOBaHHAs TaKOW BUAOM3MEHEHHOU o-CyObenuauneil Gs-0enka, MOXKET OCTaBaThCs B
AKTUBHOM COCTOSIHMM HeompeleraeHHOo a0aro. /lnurenbHoe nossimieHue ypoBHss CAMP B kiieTkax
ANUTENNS KUILIEYHHUKA BBI3bIBAET BBIXOJ OOJIBIIOrO KOJIMYECTBA BOJABI M HATPUS U3 ITUX KIIETOK B
MIPOCBET KUIIEUHHUKA - BOBHUKAIOT XapaKTEPHbIN AJIs1 XOJIEPhI IOHOC U Pe3Kasi IeruapaTalus TKaHe.
Ha3oBute »5Tam, KOTOpBIM Hapymaercss NpH JEWCTBUM XOJEPHOro TokcuHa. [louemy mnpu
3a00/IeBaHUN XOJEPON B KJIETKAX JSIUTENUS KUIICYHUKA HAONIOAAeTCs UIMTETHHOE TMOBBIINICHUE
ypoBHsi cCAMP?

2. Hexotopsble JiekapCTBEHHBIE MpenapaThl — KOPEHUH U TeOo(OUIUINH, — YTHETAIOT JeHCTBHE
dbepmenTa Qocdoaudcrepasbl, Karaau3upyromero peaknuio pacmersienns cAMP. Kak
W3MEHUTCS KOJMYECTBO >KMPHBIX KHCIOT B KPOBU NIPHU BBEACHUM OSTUX IpenapaToB?
N300pa3ute cxemy AeWCTBUS aJpeHaIHa Ha KUPOBYIO KJIETKY M Ha HEl MOKaKUTE MECTO
JENCTBUS 3TUX IIPENapaToB.

Kpumepuu oyenusanusa pewenus 3aoau:
OneHka «omauyHo» BBICTABIAETCS, €CIM 3ajadya pelleHa IPaBWIbHO, B XOJAE PpELICHus
IIPOJEMOHCTPUPOBAHbl ~ MOHUMAaHUE  METOAA  PEUICHMs,, MPaBWIBHOCTb  MCIIOJIb30BaHMS
KaTeropuaJbHOTO anmapaTa, ClloCOOHOCTh MHTEPIIPETUPOBATH PE3YJIbTAThl, IPUBEIECHO JI€TAIBHOE U
IIOJIHOE OITMCAHUE PEIICHNUS;
OmeHka «xopouio» BBICTABISIETCS, €CJIM 3a/ladya pelIeHa MPAaBUIbHO, HO CTYAEHT 3aTpyIHsETCs
U3JI0KHUTh U 0OOCHOBATh AJITOPUTM PEIIEHUS U / MM MHTEPIIPETUPOBATh PE3YIbTAThl PACUETOB;
OmneHka «yooenemeopumenvbHo» BBICTABIAETCS, €CIM 3aJadya pPEelIeHA HENpPaBUIBHO, HO CTYAEHT
J€MOHCTPHPYET BEPHBINA MOIXO0 K PpobdeMe, IOCTaBIEHHO! B 3a/1a4¢;
O1eHKa «eyoosnemseopumeinbHoy BBICTABISIETCS, €CIIU 3ajjaua PElIeHa HeIPaBUIIbHO WU HE PelIeHa
BOBCE.

KoHTpoJibHBbIe BONPOCHI I TEKYIIel aTTecTallun
1. KakoBBl OCHOBHBIE OTambl PAa3BUTHS MEXAUCIUIUIMHAPHOTO moaxoma B XX Beke?
B yem 0coOeHHOCTH COBPEMEHHOT'0 3Tana MEXIUCIUILITHHAPHONH KOMMYHUKAIIUN?
KaxkoBa o0mas cxema ympaBJIeHHsI 1eITeTbHOCTBIO CUCTEM?
KaKI/Ie THIIBI MCKKJICTOYHBIX XUMHNUYCCKHUX B321PIMO,Z[GI>1CTBPII>1 I/I3BGCTHLI?
4. Yrto Takoe nuHaAMHU4YecKasa cucrema?

wmn
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Yro Takoe crpykrypa? IlpuBenute mpuMepbl CTPYKTYpOOOpa3oBaHMsS B CHUCTEMax pa3sHOM
IIPUPOJBIL.
[IpuBenuTe mpuMeEpsl CAaMOOPraHU3ALMY B HE)KUBOW U )KUBOU IIPUPOLE.
Yro Takoe oOparHas cBsa3p? [IpuBenuTe mpuMepsl MOJOKUTEIbHBIX M OTPULATEIBHBIX
0OpaTHBIX CBsI3EH.
Oxapakrepu3yiTe KpUTEPUN OTIUYHS JKUBOTO OT HEKUBOTO.
Nwmeercsa monekyina JJHK cnenyromero Buna:
1 2 3 4 5 6 7 8 9 10 11
A. TALL ATIC ATL[ ATT THA TrA AAT TTL[ TAI' LAT ITA
b. ATI' TALl TAI' TAA AIT ANIT TTA AAI' ATL I'TA LAT,

rae mudpaMu yCIOBHO O0O3HAUEH MOPSJIOK TPHUILIETOB, a OykBamu A u b OTAenbHBIE HUTH
mosnekyibl JIHK. M3BecTHo, uTo 3Ta JIHK oOecnieunBaeT CHHTE3 MOMHUIEHTH IA, COCTOSIIETO

10.

11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

21.
22.

23.

24,
25.

26.
27.
28.
29.
30.

31.

JlaHbl (yHKIMOHAIBHBIE I'PYIITEI AMHHOKUCIIOT, 00pa3ylomye B OelIKax OnpeneiéHHbIe THITbI
cBszedl. HasoBure Tumbl cBsA3el, KOTOpble MOTYT BO3HHMKATh MEXAy (YHKIHOHAJIbHBIMU
IpylnIaMu KaXJOW IPOHYMEpPOBAaHHOM Iapbl. Beimummure HoMmepa nap, y4acCTBYIOIIUX B
(opMHPOBaHUYN BTOPUYHOM U TPETUYHOM CTPYKTYPBHI.

KakoBa xmmuueckass npupojaa (pepMEHTOB, U KAaKOBbl OTIMYHUS UX OT HEOPraHUYECKUX
KaTaJn3aTopoB?

Ha xakoMm ypoBHE CTPYKTYpHOH opraHu3anuu OeIKOB (OPMHPYETCS aKTUBHBIA IIEHTp
dbepmenra?

Yem oOycnopiieHa crneunduyHocts ¢epmeHToB? Kakoe Ouonoruyeckoe 3HAYEHHE OHa
nmeer?

[lepeuncaure GpakTopsl, BIUAIOLIME HA CKOPOCTh (DePMEHTATUBHOM peakIH.

Kak MOxHO 0OHApYKUTh PUCYTCTBHE (PepMEHTA B OHMOIOTUYECKOM MaTepuase?

KakoB mpuHLUD ompeneneHus: akTUBHOCTH (epMeHTOB? [lo M3MEHEHUIO0 KOHIEHTpaluu
KaKMX  BELIECTB  MOXHO  M3MEPUTh  CKOPOCTh  pEaKIMH,  KaTalu3upyeMbIX
MIPOTEOIUTHYECKUMU (pepMeHTaMu? Kakue peakimu A 3T0ro MOKHO UCIOIb30BaTh?
HazoBute nocnenoBaTenbHbIe ATANbl PEPMEHTATHBHOTO KaTaanu3a

KakoB MexaHM3M  KaTaJUTUYECKOro  JEHUCTBUS  (EPMEHTOB, HE  COJAEpKaIIUX
Ko(akTop/KOpepMeHT (CepHMHOBBIE MPOTEHHA3bl, JU30LUM, TpHOo30(pochaTuzoMepasa,
puOoHyKi€ea3a); (GEepMEHTOB, B3aUMOJEHCTBYIOIIMX C PAaCTBOPHUMBIM KO(DEPMEHTOM
(anmpKOTOJIBAECTUAPOTEHA3a, JAKTATAECTHIPOreHa3a); (PepMEHTOB, C KOBAJIEHTHO CBS3aHHBIM
KopepMeHTOM?

JlaiiTe xapaKTepuCTHUKY OCHOBHBIX MPEJCTaBUTENEH KIacCOB OKCUAOPENYKTa3, TpaHcpepas,
TUIpOJIas.

UeMm pasznuyaroTcsi MaTeMaTU4YecKue MOJIENH, ONUCHIBAIOIIME XUMHUYECKYI0 U
OMOXMMHUYECKYIO KHHETUKY?

Haiite onpenenenue 6uonornueckuMm MeMopanaMm. Kakue Buibl MeMOpaH N3BECTHBI?
[lepeuncnaure ¢yHkuuu memOpanbl. B uem pasHuma Mexay KIETOYHOH CTEHKOM u
MeMOpaHoii?

KakoBbl ~MexaHM3Mbl HapylleHuss OapbepHOH (QYHKIMH OHOJOTMYECKHX MeMOpaH
(xoMIuIEMeHTOM, HOHO(Opamu, kaHanooOpazoBaTensamu, [10J1)?

W3 Kakux coelMHEHUH COCTOUT IIa3MaTHyeckasi MeMOpaHa U KaKOBBI ee CBOicTBa?

Kaxkue BemecTBa TpaHCTIOPTUPYIOTCS Yepe3 Omosiornueckue MeMOpansl? Kakue BemecTa u
noyemy He MoryT AudyHAUPOBaTh yepe3 KICTOUHYI0 MeMOpaHy?

Kaxue u3BecTHBI BUBI TPAHCIIOPTA Yepe3 MeMOpany?

OxapakTepu3ylTe MoABMKHOCTH JIUMHJIOB U OEJIKOB B MeMOpaHe.

UTto npeAcTaBisioT cOO0H CHITBI, CTAOMIM3UPYIOIINE CTPYKTYPY MeMOpaH?

Yro takoe (a3oBoe cocTosiHUE U (Pa30BbIe EPEXoabl B MeMOpaHax?

[Touemy HOpManbHO (YHKIIMOHMPOBATH MOTYT TOJBKO acMMMETpHUuHble MeMOpaHbl? Kax
CO3JIaeTCs U MOAJICPKUBACTCS aCUMMETPUSI MeMOpaH?

Kakue HaaMousieKylsipHBIE JMIHUAHBIE CTPYKTYpbl OOpa3ylOTCsl B BOJE M HENOJSPHBIX



32.
33.

34.
35.

36.
37.

38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,

50.
51.
52.
53.
54,

55.

56.

S7.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.

69.
70.

71.
72.

pacTBOpUTEINIAX ?

Ha3zoBute ocHOBHBIE MOsieNH OOMEMOpaH.

[lo kakuM HpU3HAKaM TPAHCIOPT BELIECTB IOAPA3JEISIOT HA IACCUBHBIM M aKTUBHBIN?
Ha3zoBuTe 0OCHOBHBIE TyTH IPOHUKHOBEHUS MOJIEKYJI 1 MIOHOB Yepe3 MEMOpaHy.

Kakwue cuiel o0ecnieynBaroT TpaHCMEMOPaHHBIN TPAaHCIOPT BEIIECTB?

KakoBbl OCHOBHBIE MEXaHNU3MbI TacCUBHOTO TpaHcnopTa? Kak ocyiecTBisercs obseryeHHast
maddyzus?

Kakue Bonpocsl pemaer paszien 6MOXUMUU — OMO3HEpreTHKa?

Kakumu xumudeckumu cporictBamu obnanaet AT®? KakoBo 3HaueHHE CTaHAAPTHOM
CBOOOTHOM PHEpruu Tuaposmn3a ATD?

Poiis NAD" u NADP” B sHepreTraeckom oOMeHe

KakoB Mexanu3m riamkonusza’?

Kak ¢ rimuxonuzom conpsoker cunte3 ATO?

YeM oTiiMyaeTcss CIUPTOBOE OPOKEHUE OT IIIMKOJIN3a?

Kak ocymiectBisiercst okuciaeHue nupysara 10 auetmi-KoA?

KakoBbl xuMH3M 1 6uosiorudeckas poiib mukina Kpedca?

Kak perymupyercs nuki Kpedea?

Kak ncnomnp3yrorces mpoMeKyTouHble MpotyKThl ukiia Kpebca?

W3 kakux nepeHOCYMKOB COCTOUT LENb TPAHCIIOPTA 3JIEKTPOHOB B MUTOXOHAPUSX?

UYro Takoe okuciutenbHoe pochopunrponanue?

Kakoit pepment karanmmsupyet cuate3 ATO?

Kakum 00pa3oM OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS SHEPTUS MIEPEHOCA IIEKTPOHOB
nepenaercsi AT®-cunrerase?

Kak skxupHBIE KUCIIOTBI AKTUBUPYIOTCS M OKUCIISIIOTCS. B MUTOXOHIPHSIX ?

Kak pacmiennsitores yriaepoaHble CKeleTbl aMUHOKUCIOT?

Yem orimnyarotes DTL] MmeMOpaH MUTOXOHIPUI U XJIOPOIIIACTOB?

N3 xakux nepenocunkoB coctout DTLI, ocymecreistomnias porodochopunupoBanue?

Yro (kpoMe KUCIIOpOJIa) MOKET SABISATHCSI KOHEUHBIM aKIENTOPOM 31eKTpoHOB B DTL]
OaxTepuii? KakoBa sKosiornyeckast pojib 3THX MUKPOOPTaHU3MOB?

KakoBbl MexaHu3Mbl pa3001eHus Jpixanus U GocopunupoBanus? B yem 6nonoruyeckuii
CMBICJI 3TOTO TIporiecca?

Kakue cBoOoHbIE paiuKalibl IPUCYTCTBYIOT B KJIETKE U KaKUE MEXaHU3MBI JIeKaT B OCHOBE
ux obpazoBanus?

Kakyro onacHOCTB AJ1s Opraiu3Ma MpeCTaBIIsAeT NEPEKMCHOE OKUCIEHUE JINMTUI0B?

Kaxue gpepMeHThI yuacTBYIOT B 00€3BpeKHBaHUM aKTUBHBIX (POPM Kuciopoaa?

Kakum 00pa3oM BUTaMUHBI IPEAOTBPALIAIOT EPEKUCHBIE IPOIIECCHl B OpraHu3Me?

Kax niuroxpom I1-450 moHOOKCHUTEHA3HAs cHCTeMa TpaHC(HOPMUPYET KCEHOOUOTHKH?

Kak runoramnamo-runoguszapHasi cucTeMa YIpaBlseT AEATEIbHOCTBIO TepupepruuecKux
opranoB? Yro Takoe a) nubepuHbl? 6) CTAaTUHBI? B) TPOIHBIE TOPMOHBI?

3aueM HyKE€H KJIETKE BTOPOW CUTHAN?

Kak ycTpoeHs! penientopsl BOJI0pacTBOPUMBIX JTUTAaHIOB?

Kak pyHKIIMOHUPYIOT BHYTPUKJIETOYHBIE PELENITOPHI dKUPOPACTBOPUMBIX TOPMOHOB?
VYkaxkute 0cOOEHHOCTH PEryJsiluu MeTabo0In3Ma MOCPEeICTBOM BTOPHUUHOTO MOCPEIHUKA
Kak B3anMoelCTBYIOT KOMIIOHEHTHI aJ€HWIATIUKIA3HON CHUCTEMBI?

Kakue xumuueckue peakiiuu OTBETCTBEHHBI 3a CUHTE3 U pacnag cAMP?

Kakue wuHpeknnoHHble 00je3HH OOYCIOBIEHBI PEHENTOPHBIMU M MOCTPELENTOPHBIMU
WU3MEHECHUAMH aJCHUIATIMKIA3HONW CUCTEMBI?

Kak cAMP perynupyer aktuBHOCTh nmporenHkuHassl A (IIK A)? Kaxosa posp [IK A B
akTuBaIuyu 3PHEKTOPHBIX OEITKOB?

Kak cAMP perynupyet aktuBHOCTh reHOB? Kak CAMP n3mMeHsieT akTuBHOCTh (pepMEHTOB?
Kakue (epMeHTHI BBIKIIOYAIOT a1CHUIATIUKIA3HYIO CUCTEMY?

Kakue 0COOEHHOCTH KOODIMHATHBIX coemuHenuii Ca®* u  ero TpaHcMeMOPaHHOTO



pacripesieieHus! 1e1al0T BO3SMOXHBIM €T0 UCIO0JIb30BAHUE B KAUECTBE BTOPOTO MOCPETHUKA?

73. Kakue a) MOHHBIC HAcOChI, 0) MOHOOOMEHHHUKH, B) JIMTAHJ- ¥ TOTCHIMAJI- YIIPABIISICMbIC
KaHaJIbl [J1a3MaTHUeCKOi MeMOpaHb! yuacTByioT B Ca’*-romMeocrase KiieTku?

74. KakoBa Guonormdeckas pons Ca®" - cesspBaromux OenxoB? KakoBa poib KansMomynmHa
(CaM) B kiteTke?

75. Kakue XuMru4ecKre peakiiui y9acTBYIOT B cuHTe3e docharuaunmmuosutonaudocdara?

76. Kakum 00pa3oM BHEIIHME CHTHAIBI akTHBUPYIOT Qocdomunazy C? Kak BO3HHKAIOT
BTOpUYHbIC mocpeanuku quanuaraumnepoi (DAG) u unosuroiarpudocdar (1P3)?

77. Kakum obpazom IPsocymectpiusier cBsa3p Mexay Ca?" romMeocTa’oM M MHO3MTON/IUITHIHEIM
mukiiom? Kakosa muttiess aerictsusg DAG?

78. KakoBa Owuonorudeckass ponb mnporermHkuHazel C (IIK C)? Kakum o6pazom IIK C
BO3/ICICTBYET Ha MPOTOHHBINA TOMOCTA3 KJIETKH U Ipoliecc nponudepaniu?

79. dusuko-xumuueckre cBoiictBa Moiekyibl NO. Kak obpasyercs NO B opranusme mo NO-
cuntazHomy 1 NO-penykTasHOMY MeXxaHU3MY?

80. Kak peryaupyeT TOHYC cOCy/I0B yIpapJisiommas cuctema: Ca?* — xonctutyTusHas — eNOS —
CGMP — cGMP-perynupyemasi npoTenHKHHa3a?

Kpumepuu OYEHUBAHUA OMEBENTIO6 HA KOHKMPOJlbHble 601’lp0€bl:
1) nosHOTa ¥ IPaBUIILHOCTH OTBETA;
2) cTerneHb 0CO3HAHHOCTH, IOHUMAHUS U3y4EHHOTO;
3) s13pIKOBOE OOPMIICHHE OTBETA.
OTBeT OLIEHMBACTCS HA «OMJIUYHO», €CIH CTYICHT: TOJIHO HM3JIaraeT M3y4eHHBIH MaTepHal, JIacT
MIPaBUJIILHOE OIPENIEICHHOE MOHATHI; OOHApY)KMBAET MMOHUMAaHHE MaTepHaia, MOKEeT 000CHOBATh
CBOM CYK/ICHUSI, IPUMEHUTH 3HaHHS Ha MTPAKTUKE, IPUBECTH HEOOXOAUMBIE TPUMEPHI HE TOIBKO 110
y4eOHHKY, HO W CaMOCTOSITEIbHO COCTaBJICHHBIC, H3JIaraeT MaTepHal IIOCIENI0BATEIbHO H
NPaBUJILHO C TOYKH 3pEHUS] HOPM JIUTEPAaTYPHOTO S3bIKA.
OTBEeT OLEHHWBACTCS HA «XOPOWIO», €CIU CTYICHT Ja€T OTBET, YIOBJIETBOPSIOIIMA TEM Ke
TpeOOBaHMSAM, YTO W JUISI OLCHKH «OTIMYHO», HO JOMyCKaeT 1-2 OmMOKH, KOTOphIE caM e
UCIIpaBIsieT, U 1-2 Heo4éra B MOCIIEA0BATEIBHOCTH U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.
«Y0osenemseopumenvHo» CTaBUTCA, €CIH CTYJICHT OOHAPY)KMBAeT 3HAHUE W NMOHUMAaHUE OCHOBHBIX
TTOJI0KEHUH TEMbI, HO IPpHU I3TOM: H3JIarac€t Marcepuajal HCIOJHO M JOMYCKA€T HCTOYHOCTHU B
OTpeAeTICHUH MOHATHI WX GOPMYIHPOBKE TEOPHIi; HE YMEET TOCTATOYHO IITyOOKO M I0Ka3aTebHO
000CHOBATh CBOM CYKICHUS U TIPUBECTH CBOU MPUMEPHI; M3JIaraeT MaTeprall HEMOCIEA0BATEIbHO U
JOMYCKAeT OMIMOKH B S3bIKOBOM O(OPMIICHUHN M3IaraeéMoro.
OueHka «HeyoosnemgeopumenbHo» CTaBUTCS, €CIH OTBET HE YJIOBJIETBOPSET TPeOOBAHUSIM
MOJIOKUTEITBHOM OLIEHKH WIIM CTYJICHT OTKA3bIBAETCsl OTBEUATh HA KOHTPOJIbHBIE BOIIPOCHI

Ouenounvie mamepuasvl 0714 RPOMEIHCYMOUHOU ammecmayuu 6 popme 3auema

dopma IpoMeKYTOUHOM arTecTaluu - 3auem. CucreMa OlLICHUBaHMS 10 cTOOAJUIBHOM IIKale B
cootBeTcTBUM ¢ BPC VHuBepcurera. OC 3TOro THMma AOKHBI BBISBIATH CTENEHb OCBOEHUS
TEOPETUYECKUX 3HaHUM Kak 0a3y N (OpMHUpPOBaHUS KOMIIETEHLUH, YMEHHS HUX MPUMEHSTH B
CUTYyallUsAX, MOJEIUPYIOHNIMX NPO(ecCHOHAIBHYIO NEsITEeIbHOCTh, a Takke C(HOPMUPOBAHHOCTD
komnerennuu [1K-1, 3aspnernoit B 1. 1lI.

IIpuMepHBIii CIUCOK BONPOCOB K 3a4eTy
1. ®usuko-xuMuyeckas OMOJIOTHs MEPCIEKTUBHI PA3BUTHUS U €€ 3HAUCHUE B MEMIIMHE U APYTHX
OTpacisix
CucreMHas MHOTOYpOBHEBasi OpraHU3aus )KU3HHU.
benku v HyKJIeMHOBBIE KUCIIOTBI — CTPYKTYPHO-(DYHKIIMOHAIbHAS OpTaHU3alysl.
Camoperynsius 1 roMeocTa3 OMOJIOTHYECKUX CUCTEM.
CoBpeMeHHBbIE MTPEJICTABICHUS O CTPYKTYype MEMOpaH.
MornekyssipHble MEXaHU3Mbl TPAHCIIOPTA BEIIECTB Yepe3 MeMOpaHBI.

ok wN
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buokaranus, ero cienuuaHOCTh U 3PHEKTUBHOCTD.
Kunernka Muxasnuca-MeHTeH
®epMmenTatuBHas aktuBHOCTH PHK.

. MeXKJIETOUHBII ¥ BHYTPHUKIIETOUYHBIE YPOBEHU XUMUYECKOM KOMMYHHUKALMU B OPraHU3ME.
. KoHnenuus nepBu4HOro 1 BTOPUYHOro IMOCPEAHUKA.

. KiteTounsble penenTopsl ¥ UX JIMTaH bl

. Penentopel, accounnpoBannble ¢ ['T®-cBsa3aHHbIMU OenKaMu. AleHUIaTIHKIIA3A.

. PenienTopel ¢ ryaHMIIaTHMKIIA3HON AKTUBHOCTBIO.

. Ca®*- 3apucuMas cucTeMa BTOPHUHBIX MOCPEIHUKOB. KanbMomymyH.
.CucrteMa  BTOPWYHBIX  [OCPEIHHMKOB,  CBs3aHHas C  JUANWITJHLIEPUHOM U
uHo3uTtopocharamu.

Penentopsl ¢ IpOTEMHKNHA3HON AKTUBHOCTBIO.

BHyTpuKiIeTOUHBIE pPEUEnTOphl JUMOPHUIBHBIX JUTaHAOB. MeEXaHH3M pENpeccud U
aKTUBALUU TPAHCKPUIILUU SIEPHBIMU PELIENITOPAMH.

[TapakpuHHBIE PEryisITOpBI: OEJIKU U IPOU3BOJHBIE AaMUHOKHUCIIOT. DUKO3aHOU/IBI.

NO kak BTOpUYHBIN MOCPETHUK.

AT® kak »HHEpPreTHYeCcKHil NOCpeAHUK B KiIeTKe. DU3MKO-XMMHYECKHE MEXAHU3MBI
COIIPSIKEHMSI K3DPrOHUYECKUX U SHAIPTOHUYECKUX peakuuid ¢ yuactuem ATO.

OOmiast xapakTepUCTHKA, (PEPMEHTHI ¥ pEaKkIiu cyOcTpaTHOTO GochopennpoBaHUs.
I'mukonu3 u GpoXkeHue.

[uka TpuKapOOHOBBIX KUCIIOT: OMOJIOTHYECKHI CMBICI, peaKlnuH, (EpMEHTHI U PETYIISLHs.
Oxucnenne OAHOYIIIEPOIHBIX COCIMHEHUI: METaHA, METHJIAMUHA U MOHOOKCHJIA YIJIEpOoJa.
[f—oKHCIeHNEe XUPHBIX KHUCIIOT: 3HAUYCHHE, PeaKuy, (DepMEHTHI, pETyIISAIHS.

OCHOBHBIE IyTH OKHUCIIEHUS a30TCOAEPKAIINX COCTUHEHUMN.

OOmias XapakTepUCTUK MEMOpAHHBIX CHUCTEM T€HEpalUd SHEPIUU. DIKTPOXUMUYECKUI
I'PaJINEHT, €ro CBsI3b C U3MEHEHHeM dHepruu [ 'ud0oca.

CtpykTypHO-QyHKIIMOHATIbHAs OPraHu3alys JbIXaTeIbHOM 1IeU MUTOXOHPUH.
OCOo0EHHOCTH 3NIEKTPOH-TPAHCHOPTHBIX MyTeH B MeMOpaHax XeMOTPO(HBIX OpPraHU3MOB.
CtpykTypHO-QYyHKIIMOHATIbHAS OPTaHU3aLMsl 3JIEKTPOH-TPAHCIIOPTHON LIENH XJIOPOIJIaCTOB.
MexaHu3M  reHepaluu — JJEKTPOXMMHUYECKOrO  IOTEHLMala B XJOpoIUIacTax |
I1aHOOAKTEPHSIX.

ComnpsikeHue AbIXaHust U GocPHOpUINPOBaHHs. DIEKTPOXUMUYECKas Teopust Muruesia. H*
AT®-cuHTa3za.

IIponiecc obpa3zoBaHus CBOOOAHBIX PAJAMKAJIOB B KJETKEe M (haKTOPhI, HA HETO BIMSIOLIME.
Peaxiiuu o6pazoBaHusi CBOOOTHBIX PAJUKATIOB.

DOHJOT€HHBIE CHUCTEMBI, YYacTBYIOLIME B OO0E3BPEKUBAHUM MPOJYKTOB MEPEKHUCHOTO
OKHCJICHUS.

BemecTBa 3K30r€éHHOT0 MPOUCXO0KAEHUS, IPENSATCTBYIOLINE IEPEKUCHBIM MPOLIECCAM.
[utoxpom P450 MOHOOKCHUTEHA3HAas CUCTEMA, €€ CTPYKTYpa U 3HAYEHHUE JIJIs1 OpraHu3Ma.
dusuko-xumuueckas 6nonorus 1 OMICS-nayku.

buounpopmaruka kak COBpeMeHHBIH METOJ PU3UKO-XUMHUECKOH OUOJIOTHH.
AHTHOKCUIAHTBI. OCHOBHBIE MEXAHU3Mbl aHTHOKHUCIUTENIBHOM 3aIIUTHON CUCTEMBI.

Kpumepuu oyenxu:

Onenka «3aumenoy BBICTABIAETCS CTYACHTY, €CIU Ha BOIPOCHI JaHbl IPAaBWJIbHBIE U IIOJHBIE
OTBETHI, PACKPHIBAIOIIUE CYTh paccMaTpUBaeMOl MPOOIEMBbl, €€ OCHOBHBIX aKTOPOB, TEOPETHUECKHE
II0JIOKEHUS U MYTH PELICHMs]; TOMYCKAETCs: OTBET IIPABWIIbHBIN, HO apryMEHTAlMM HEAOCTATOUYHO
WIH JaHbI HEJIOCTATOYHO TOYHBIE OTBETHI.

Onenka «/He 3aumerno» BBICTABISETCS CTYIEHTY, €CIIM OTBET HENPABUIIbHBIN MM HE 1aH BOBCE.
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Hacmoawaa npozpamma, ne modxcem 0Oblmb 60Cnpou3ee0eHa HU 6 Kaxoil gopme 0e3

npeosapumenbHo20 NUCbMEHHO20 pazpeuieHus Kageopul-pa3padomyuuxa npozpammol.



