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l. ean u 3a0a4u AUCHUIIJINHBI

Heab: CdopmupoBath y CTYIEHTOB COBPEMEHHbIE MPEACTaBICHUS O (U3KKE
OMOJIOTUYECKNX CTPYKTYp MOJEKYJSIPHOTO, KIETOYHOTO H OPraHU3MEHHOTO YpOBHEH
OpraHMu3aIi, PacCMOTPETh 00JIACTh MpPUMEHEHUs (U3MUYECKUX METOAOB IPU HCCIEIOBAHUU
OMOJIOTUYECKNX CHCTEM, H3YYUTh OCHOBHBIC MPOOJIEMBI, CTOSIIUX TMEpel Pa3InYHBIMU
pasnenamMu OMO(PU3UKH.

3amaun:

e CdopmupoBaTh CHCTEMHbIE MpeJICTaBiIeHUs O (pu3MKe OUONOrMYECKUX CTPYKTYp Ha
OCHOBE 3HAHMH CMEKHBIX €CTECTBEHHOHAyUHBIX IUCHUIUIMH ((u3MKa, MaTeMarTuka,
OuoxuMus u HU3NOIOTHS);

® U3YYUTb OCHOBHBIC MOHATUS, TUIIOTE3bI, TEOPUH U 3aKOHBI OMOPHU3UKH;

® paccMOTpPETh 3aKOHOMEPHOCTH (hM3MYECKOM OpraHu3alMy >KMBOM MaTepuu Ha Pa3sHBIX
YPOBHSIX, HAYMHAs OT MOJIEKYJIIPHOTO U 3aKaHuMBasi OMochepHbIM;

e JaTh TNPEICTaBICHHE 00 OCHOBHBIX OOBEKTaX M METOJaxX HCCleIoBaHus (Kak
TEOPETHYECKUX, TaK M MPAKTUUYECKUX ) MOJICKYJIIPHON OnohU3uKU, OMODU3UKH KICTKA 1
OMO(U3HKYU CIIOKHBIX CUCTEM;

® HAy4YUTh CTYJECHTOB I'PAMOTHOMY BOCHPHSITHIO MPAKTUYECKUX MPOOTEM, CBSI3aHHBIX C
OMO(HU3UKON B IICIIOM.

1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas mucuurmmHa b1.0.40 «buodusuka» OTHOCUTCA K 00s3aTEIBHOM YaCTH.
Nzydaercs Ha 3 Kypce B IECTOM CEMECTpeE.

2.2. Il w3ydeHHs] JTAHHOW YYeOHOW TUCIUIUIMHBI HEOOXOJWMBI 3HAHHS, YMCHHS H
HaBBIKH, (OPMHUpPYEMbIC MPEIIICCTBYIOIUMHA TUCIUIUIMHAME crenpanutera («MaremaTtukay,
«Dusukan, «Xumus», «OOmas Owuomorus», «buoxumus», «[eHernkay, «DHU3NOIOTHS
pactenuit»y, «Du3MOJOTUS YEIOBEKAa M  JKUBOTHBIX», «DU3UKO-XUMHUYECKHE METOJIbI
uccienoBanuiiy, «Kiaerounas OHOIOTHY).

2.3. Ilepeuenp mocienyOMMX y4eOHBIX AUCIMILINH, A1 KOTOPHIX HEOOXOAUMBI 3HaHUS,
YMEHHSI W HaBBIKH, (QopMHUpyeMble MaHHOW y4eOHOW JTUCIUIUIMHOW: «BHOTEXHOIOTHUsY,
«Hanobuorexnonorun»,  «MomenupoBanue  OWOJIOTMYECKUX  mporeccoB»,  «OCHOBBI
MOJIEKYJIIDHON ~ uHXkeHepuw», «/HxkeHepHas dH3UMOJOTUsA», «DONBIION NPAKTHKYyM,
BeinonHeHne BKP.

I1l. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI

[Iporiecc OCBOEGHHWS AWUCHUIUIMHBI HaNpaBlieH Ha (OpMHUpOBaHWE KOMIIETEHIIMH B
coorBercTBUU ¢ PI'OC BO mno nanHomy HanpasieHuto noarotosku 06.05.01 «buonnxenepus
1 OMonH(pOpPMaTUKa»:

OIIK-2: CnocobeH HCIOIb30BaTh CIEHUATN3UPOBAHHBIE 3HAHUS (yHIAMEHTAJIbHBIX
pa3aenoB MaTeMaTHKH, GU3NKH, XUMUAW U OWOJIOTHH ISl POBEACHUS HCCIIEJOBAaHUI B 00JIaCTH
OMOMH)KEHEpUH, OMOMH(POPMATUKN M CMEXKHBIX AUCIUILIUH (MOJYJIeH).

OIIK-3: CnocobGeH TMpOBOAUTH OSKCIEPUMEHTAIbHYI0 paboOTy C OpraHM3MaMu H
KJIETKaMM, HCIOJb30BaTh (PU3UKO-XMMHUYECKHE METOJbl HCCIEeIOBaHUS MaKpOMOJIEKYII,
MaTeMaTHYeCcKUe MeTOIbl 00pabOTKH PE3yIbTaTOB OMOJIOTUYECKUX UCCIeI0BAaHUN

IlepedyeHb MIaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHS 10 TUCUHUIIJIMHE, COOTHECEHHBIX €
UHAUKATOPAMH JOCTHKEHHUS KOMIIECTCHIIMI

Komnerenumst NuaukaTopsbl Pe3ynbTaThl 00yyeHus
KOMIIEeTeH Uil
OIIK-2 HJIK onx 21 3HaTh:  TEOPETUYECKYID U IPAKTHYECKYIO
CriocobeH nucnonb3oBath | JleMoHCTpUpyeT 3HAYUMOCTh OMO(U3MKH, B3aUMOCBS3b C JIPYTUMH
CIIeHMaJIN3UPOBAHHbIE CIIeMAIN3UPOBAHHbIE €CTECTBCHHBIMH HayKaMH;, (H3HYECKHE OCHOBBI




3HAHUS
(hyHIaMEHTAIbHBIX
pa3zenoB MaTeMaTHKH,
(hu3MKH, XUMHU 1
OHOJIOTUH IS
MIPOBEICHHUS
UCCIENOBAaHUN B
oOmactu
OMOWHKCHEPHH,
ononHpopMaTUKu U
CMEKHBIX JUCITUTLTHH
(Momymeit).

3HAHUS B 00JIaCTH
(hyHIaMEHTATBHBIX Pa3esiOB
MaTeMaTHKH, (DU3HKH,
XUMUH, OMOJIOTHH U

JKU3HEAEATEILHOCTH, BKJIIOYAs XUMUYECKOE
CTPOEHHE W CBOMCTBA MPUPOAHBIX COCAUMHEHUN W
WX KOMIUIEKCOB, CYIIHOCTh TOMeOCTa3a M o0Iue
MPUHIUIBI PETYIISIIUU CUCTEM;

TTePCIEKTHUBEI YMeTh: HCHOJB30BaTh 3HAHUS OHMOPUIUKH IS
MEKTUCITUTUTHHAPHBIX O0OBSICHCHHS Ba)KHEHIIINX (hH3UOTIOTHICCKUX
HCCIICIOBaHUH. MPOIIECCOB, MPOTEKAIOIINX B )KUBBIX OpPraHU3MaXx;
Bnanets: TepMuHONIOTHEH NUCIUILIINHBI; HABBIKAMU
paboTHl C aHATUTHYICCKOW MpUOOpHOH 0a3oi u
TEOPETUYCCKUMHU METOJaMHU OMO(DU3HUKH.
UK onx2.2 3HaTh: OCHOBHBIE TEOPHUH U 3aKOHBI, JIKAIIUEC B

VMeeT UCIT0JIb30BaTh
HAaBBIKU MPOBEIICHUS
HCCIIEI0OBAHUI B 00J1aCTH
OMOWHKECHEPHH,
OrOMHGOPMATHKY C YIETOM
CHCIMATU3UPOBAHHBIX
(hyHIaMEHTATBHBIX 3HAHUHA

OCHOBE OO U3NIECKUX MIPOIIECCOB,
3aKOHOMEPHOCTH (hyHKITMOHUPOBAHUS
OMOIOTHUECKUX CHCTEM C TOYKM 3pEHHUS] 0a30BBIX
¢u3nUeCKuX TEOpUil.

YMeThb: HCIOJIb30BaTh OCHOBHBIE OHO(H3HUYSCKHE
METOABl HCCIEAOBAHUNA B OKCHEPUMEHTAITBHON
Oouonoruu; GOpMyIHPOBATh 3aJayll UCCIIEAOBaHUH,
BEIOMpaTh  aJCKBaTHBIE  TEOPETHYECKHE |
SMIHUPUYECKHE METOAbl W  HHTEPIPETHPOBATH
MOJy4YEeHHBIE Pe3yIbTATHI.

Brnagers: wMeromamu  (pHU3HKO-MaTEMAaTHIECKOTO
OTHCaHusl OWMOJIOTUYECKONH KHHETWKH, ITaCCHBHOTO
W  aKTUBHOIO  TPAaHCIOPTa,  B3aUMOJECHCTBUMI
BEIIECTBA, OJHEPruM W uHPOpMANUU B
OMOJIOTHYECKHUX CHCTEMAX.

HJIK onx 23
Brnaaeetr MmeTogamMu XUMUH,
(hM3UKYM 1 MATEMAaTUIECKOTO
MOACIIUPOBAHUSA AT
MPOBEJICHUS UCCIIEA0BAaHUN B
o0acTr OMOMHKEHEPHH,

3HaTh: HOBEHWINHME JOCTHKEHHS B  o0JiacTu
OMO(MU3UKK M TICPCIICKTUBBI MX HWCIIOJIb30BAHHS B
Pa3IUYHBIX 00JIACTSX HAPOTHOTO X035 CTBA.

YMeTh: HWCHONb30BaTh MONYYCHHBIC B3HAHHUS U
HAaBBIKU JIJIS PEIIeHUS NPOPECCHOHAIBHBIX 3ajad;
pacCUMTBHIBATh TEPMOJUHAMHYECKUE U  (PU3UKO-

OMOMH(POPMATHKH. XUMHUYECKHE rapaMeTphl MIPOIIECCOB,

MPOTEKAIOIIUX B OMOJIOTHYECKUX CHCTEMaX.
Brnangets: OCHOBHBIMU TpHEMaMU TMOCTPOCHHS U
HCCIICIOBAHMS Moenei OMOJIOTHYECKUX
MPOIECCOB, TOBEIEHHs] CIOXHBIX CHCTEM B
3aBHCUMOCTH OT TapaMETPOB.

OIIK-3 WK onx 3.1 3HaTh: OCHOBHBIC IIPUHIIUIILI, TECOPUH U 3aKOHBI,

Crocoben  mposoauth | [IpoBoaut JieKaIe B OCHOBE OMO(MU3NIECKIX METOOB

IKCTIEPUMEHTAILHYIO SKCIEPUMEHTAIBHYIO padoTy | YMETh: UCIOJb30BaTh 3HAHUS OMOMU3UKH JTsI

paboTy ¢ opraHu3Mamu | ¢ OpraHU3MaMd W KJIETKaMH | OObSICHEHHUS BaXKHEHIIIUX MPOIIECCOB,

u KIIETKAMH, | C HCIIOJIF30BAaHUEM (PHU3UKO- | MPOTEKAIONINX B )KUBBIX OpraHU3Max

UCTIONB30BaTh (PU3UKO- | XHMHUYECKUX MeToJI0B | BiianeTh: HaBbIKaMu pabOTHI C aHATTUTHYECKOM

XHMHYECKHE METOJIbI | UCCIICIOBAHMS npuOOpHOI 0a30i U TEOPETUICCKUMH METOIaMHU

HCCIIETOBAHUS MaKpPOMOJIEKYJT

MaKpOMOJIEKYI, HJIK onk 3.2 3HaTh: OCHOBHBIE THIIBI MaTeMaTHYECKUX

MaTeMaTHYeCKUE JemMoHCTpUpYET MoOJIeTeH, HCIIOJTB3yEMBIX B Oouosoruu;

METO/IbI 00palbOTKH | MpaKTHYECKUE HAaBBIKH | KJTACCHUCCKHE W COBPEMEHHBIC MaTeMaTHYCCKHE

pe3yAbTaTOB MaTeMaTUYECKUX  METOJOB | METOMbI,  HCHOJb3yE€Mble MpPU  HAXOXKICHUU

OHMOJIOTHYECKUX 00paboTku pPEe3yAbTATOB | SMIUPUYECKUX 3aKOHOMEPHOCTEH.

HCCIIeTOBAHNM AKCTIEPUMEHTATBLHBIX YMeTh:  OIEHHWBATh  3HAYUMOCTH  PA3IHUUS

HCCIIEOBAHMI ToKa3aTeen B Pa3HBIX COBOKYITHOCTSIX,

ONpENEeNsATh BEIUMYMHY U HaIpaBJICHHE CBS3U
MEXITY epeMEHHBIMH, XapaKTEPU3YIOIITIME

MPU3HAKU 0OBEKTOB COBOKYITHOCTH
Bnagers: cOBpeMEHHBIMH METOJAMH YHCIEHHOTO U




AHAJTUTUYECKOTO0 HCCIEIOBAHUA MaTeEMaTHUYECKHUX
MOJEJIEH, OIMMCHIBAIOIINX OMOIOIrHUECKHUE CUCTEMBI.

HJIK onk 3.3
Brnaneer OIBITOM
MIPUMEHEHUST METOAOB IS
HCCIIETIOBAHUS
MaKpOMOJICKYJ, 00paboTKU
Pe3yJIbTAaTOB OMOJIOTHUYECKUX
HCCIICJOBAHMIA,
MIPOTHO3UPOBAHUS
MEPCIICKTHB U COLUAIBHBIX
MOCJICACTBHI CcBOCH
PO eCCHOHATTEHOM
JIEeATECIbHOCTH.

3HaTh: CIIOCOOBI MPUTOTOBJICHUS] HEOOXOIUMBIX JIJIS
HCCIICIOBAHUM PEAKTUBOB U MHBIX PACXOJIHBIX
MaTepHuaioB

YMeTh: yCTaHABIUBATh CBA3U MEXy METOJAMU
WCCIIEI0OBAHUS, CTPYKTYPOU U CBOHCTBAMU
OrononuMepoB

Brnagers: MmeTogamu (hYU3UKO-XUMUIECKOTO U
MaTE€MaTUYECKOTO OMUCAHMS MPOLIECCOB
B3aWMO/JICHCTBUI BEILIECTBA, JHEPTUU U
nH(DOpMAaITMH B OMOJIOTHIECKUX CHCTEMAaX.




V.

COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0BbeM TUCHHMILIMHBI COCTaBJIAET 4 3a4eTHBIX efTMHUIBI, 144 yaca, B ToM uncie 17 yacoB Ha hK3aMeH.
W3 HUX peanu3yeTcs ¢ MCMOJIb30BaHUEM DJICKTPOHHOTO OOYyUEHHUS W AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHOJIOTUH He MeHee 20% JacoB OT
ayauTopHOii paboTsl (16 yacos)
®opMa NPOMEKYTOUYHOM ATTECTAIUM : IK3AMEH.

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yYKa3aHHEeM BH/JI0B Y4YeOHBIX 3aHATHIl M OTBEAEHHOr0 HA HUX
KOJIMYeCTBA aKA/IeMHYECKUX YaCOB

Ne Paznen nucoumiinHbl/ TEMA - Bunet yueGHOI paboThI, ®opma TeKYLIero
n/H S | BKIIOYas CAaMOCTOSTEIBHYIO paboTy 00yJarommxcs, | KOHTPOJIsI
= E MIPAKTUYECKYIO MTOATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
g 3 (B yacax) Popma
g g NPOMEKYTOYHOM
52, KonTtakTHas paboTa npemnoaaBarens ¢ =
= o A aTrecTaluu
] 00yJaroImuMucs =
@ 2w < (mo cemecTpam)
S o X =
S e S
S F | LS £
§ Z % £ | Jlekuus | Cemunap/ KoucyabTanus 23
[ o = IIpakTHyeckoe,
E S 0 o nabopaTopHoe § =
5
O~ = = 3ansaTue/ O =
1 2 3 4 5 6 7 8 9 10
1 KontpoinbHbie BOOpoCHk
Tema 1. Brenenue. Kunernka O [P
A 6 | 25.5 8 10 05 7 THET 1o
OMOJIOTMYECKHUX MPOIECCOB. Pemenue 3ama4y
TCCTHUPOBAHUC
2 Tema 2. Kunetnka (hepMeHTaTUBHBIX
Pep 6| 23 6 10 i 7 »y
MIPOIIECCOB.
3 Tewma 3. TepmouHaMuKa OMOJIOTHUECKUX -«
6 | 235 6 10 0,5 7
MIPOIIECCOB
4 Tewma 4. MonexynsapHas Onopusmnka 6| 21 6 8 - 7 -«
5 | Tema 5. buoduzuka meMOpan 61 22 6 10 - 6 S«




4.2 TInaH BHeayAUTOPHOIi CAMOCTOAITEIbHOI PadoThI 00YYaIOLIMXCS 110 JUCHHIITIHHE

CamocrosTenbHas paboTa 00yJaomuxcs

Y4e0HO-METOINYECKOE

Cemectp| Ha3Banue paszaena, TEMbI . Cpoku Tpynoemkocts| OLIEHOYHOE CPENCTBO obecreserne o
Bun camocrosTensHON paboThI BBITTOTHOHHS (uac.) CaMOCTOSTENBHOM
paboTHI
[Moxaroroska otuera o JIP 1.1 1 2 Oruer no JIP 1,2
Ioaroroska otuera o JIP 1.2 2 2 Oryer no JIP 1,2
Tema 1. Beenenne. Kunernka |[Toaroroska oruera mo JIP 1.3 3 2 Otuet o JIP 1,2
6 OMOJIOrMYeCKHUX mporieccoB. |Pemenue 3amaq mo JIP 2.1 4 2 3agaun 1,2
IMoxroroska oruera no JIP 3.1 (unu 4.1) 5 2 Oruer no JIP 1,2
IToaroToBKa K TECTUPOBAHUIO 6 2 Tecr 1,2
6 Tema 2. Kunetuka IMoaroroska otuera 1o JIP 5.1 (uu 6) 7 3 Otuer no JIP 1,2
(bepMeHTaTUBHBIX MPOIECCOB. ([[0AroTOBKa K yCTHOMY OTIpOCy 8 2 KoHTpoIbHBIE BOTIPOCHI 1,2
6 Tema 3. TepMO,I[I/IHaMI/IKa Pemrenue 3amau mo JIP 7.1. 9 2 3amaun 1,2
Ouonoruueckux npoueccop  |[loaroroska k recTUpoBaHUIO 10 2 KoHTpoIbHBIE BOTIPOCHI 1,2
Tema 4. MonekyispHast [Moaroroska oTyera 10 JIP 10 11 3 Oruer no JIP 1,2
6 onodusmka IToaroroska K yCTHOMY OIpPOCY 12 2 KoOHTpOJIbHBIE BOIPOCHI 1,2
IMonaroroska otyera mo JIP 8.1 13 2 Oruer no JIP 1,2
Pemenue 3amaq mo JIP 8.2 14 2 3amaun 1,2
6 Tema 5. buodusnka meMOpaH TloAroToBKa oraera o JIP 9 15 5 Oraer 1o JIP 1,2
IToxroroska K yCTHOMY OIPOCY 16 2 KOHTpOJIbHBIE BOIPOCHI 1,2

OO6muii 00eM CaMOCTOSTEITLHOW PabOTHI TTO TUCIUIUINHE (Jac) — 34

N3 HuX 00BbEeM €aMOCTOATEJLHOH PadoThl C HMCNOJb30BAHHEM JJICKTPOHHOIO

00y4eHHUsI M TUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI (dac) - 20




4.3 Conep:xaHue y4eOHOro MaTepuasa

Tema 1. BBenenue. Knuneruka 010/10rn4ecKux nmpoueccoB.

[Ipenmer wu 3amaun  Ouodusuku. buomormueckne u  ¢GuU3MYECKUE MPOLECCH U
3aKOHOMEPHOCTH B JKHMBBIX CHCTEMax. MeToqoJoruuecKkiue Bompockl Ouodusuku. Hctopus
pa3BuTusa oTedecTBeHHON Ouodusuku. CoBpeMeHHbIE HampaBieHus B Ouodwusuke. I[Ipuxmagnoe
3Ha4YeHHEe OMOPU3HKH.

OcHoBHBIE OCOOEHHOCTH KHUHETUKU OMOJIOTMYECKUX IMpoieccoB. OnucaHue TUHAMUKU
OMOJIOTHYECKUX MPOIECCOB Ha S3bIKE XMMHUYECKONW KMHETHKH. MaremaTudyeckue MOAeNd. 3a1adn
MaTEMaTHYeCKOro MOJeNupoBaHus B Ouonoruu. [loHsATHE aneKBaTHOCTH MOJEIU pEallbHOMY
O0O0BEKTY.

Mopnenu OMOJIOTUYECKUX CHUCTEM, OMUCHIBAEMbIE OJHUM AU PepeHnanbHbIM ypaBHEHHEM
nepBoro mnopsiaka. [loHsTHe pemeHus OJHOr0 aBTOHOMHOTO JU(QEepeHINaTbHOIO YpaBHEHHUS.
CranmoHapHOo€ COCTOSIHUE, €ro yCTOMYMBOCTb. MeTonbl OIEHKH ycToluuBocTU. Kpurepuit
JlsamynoBa. Pemenue nuHeiHoro nud¢epeniuansHoro ypaBHenus I[Ipumepsi: Mogenu pocrta
YUCJIEHHOCTHU NonyJisauuu. HenpepreiBHbIE MO/I€NN: SKCIOHEHITMAIBHBIA POCT, JOTUCTUYECKHI POCT,
MOJEIIM C HAaWMEHbBIIEH KPUTHUYECKOM YHCIEHHOCTBIO. Mojaenn ¢ HenepeKphIBalOIUMUCS
noKoJieHusIMU. BpeMeHHas uepapxusi ¥ OpUHUUI "y3KOro Mecta" B OHMOJIOIMUYECKHUX CHCTEMax.
VYpasnsromue napamerpsl. bEICTpbIe U MEUICHHBIE IIEPEMEHHBIE.

Mopenu, onuchiBaeéMble CUCTEMaMH JABYX aBTOHOMHBIX Iu(depeHIHaNbHbIX YpPaBHEHUN.
dazoBas MIOCKOCTh U (Pa30BBIA MOPTPET CHCTEMBI. TUIBI 0cOOBIX Touek. [Ipumep: XxuMHuueckue
peakuuu nepBoro nopsaka. MccienoBanue yCTOMYMBOCTH CTALlMOHAPHBIX COCTOSTHUN HEJIMHEUHBIX
cucTteM BTOporo nopsnka. [Ipumepsl mccnenoBaHus YCTOMYMBOCTH CTAllMOHAPHBIX COCTOSHHUM
Mojenelt Ouonoruyeckux cucteM. YpaBHenus Jlotku. YpaBuenus: Bonbreppa.

MHOK€ECTBEHHOCTh CTAIMOHAPHBIX COCTOSIHUM. Y CTOWYMBOCTh CTAMOHAPHBIX COCTOSHHIA.
MynbrucTanimoHapusle  cucreMmbl. Mognenu tpurrepHoro Tuna. [lpumepsl. CuioBoe u
napaMeTpUuecKoe MEepeKIIoYeHne Tpurrepa. budypkanum AUHAMHYECKHX CHUCTEM. THIBI
oudypkanuit. ['enetnueckuii Tpurrep JXKakoba u Mono. budypkanuonsable 1uarpaMMsl.

Konebanus B Ouonornyeckux cucremax. [lonstue aBTokosneOanuil. IlpenenbHble UKIIBL.
budypkanus Annponosa - Xonda. Mogens Oproccenstop. [Ipumepsl aBTOKoseOaTeNbHBIX
MOJIeTIel TpolIecCOB B KUBBIX cHcTeMax. PacrpeneneHHble cucTeMbl. YpaBHeHUE auddy3uu.
Cuctema peakuusa-muddysus. Cucrema peakuus-qudy3us 11 AByX ypaBHEHHUH.

Tema 2. Kunernka (pepMeHTATHBHBIX POLECCOB.

OcoOeHHOCTH ~ MEXaHHW3MOB  (epMeHTaTUBHbIX  peakuuid. Ilonatme o  Qusuke
(depMeHTaTUBHOTO Karanu3a. KuHeTuka mnpocTedmux (EepMEHTAaTUBHBIX peakuui. Y CIoBHUS
peanu3aly cTalMoHapHOCTH. YpaBHeHHne Muxasnuca-MeHrteH. [Ipsimble oOpaTHbIE KOOPAWHATHI.
Bnusinue MmonupukaTtopoB Ha KUHETUKY (PepMEHTATUBHBIX peakinii. B3auMocBsI3b KHUHETHYECKUX U
TEPMOJIMHAMHUYECKUX NapaMeTpoB. Poib KOH()OpMaIIMOHHBIX CBOMCTB OGMOMOIMMEPOB.

Mogens raukonu3a. CyOcTpaTHOe yrHETeHHe, €ro Ouojiornueckoe 3HaueHue. KuHeTmka
(bepMEeHTaTUBHOTO KaTalaM3a B YCIOBHIX CyOCTPaTHOTO YrHETeHHs. ABTOKOIe0aTeIbHbIE TPOLIECCH
B (DepMEHTATHUBHBIX CHCTEMAX.

Tema 3. TepmoanHaMuKka 0MOJIOTHYECKHX MPOLECCOB

Knaccudukanus tepmoanHaMudeckux cucteM. [lepBblif U BTOpOi 3aKOHBI TEPMOJIMHAMUKI
B Owuonoruu. Pacuersl sHeprernyeckux 3(QQGEKTOB peakuuii B OHOJIOIMYECKHX CHUCTEMax.
XapakTeprucTuieckie (pyHKIMH U UX UCIOJIb30BaHUE B aHAIM3€ OMOJIOTHYECKUX ITPOIIECCOB.

W3meHeHne DOHTpONMM B OTKPBITBIX  CHCTeMaX. TepMOAMHAMUYECKUE  YCIOBUSA
OCYILIECTBJICHUS CTAllMOHAPHOTO COCTOSAHUA. CBSI3b MEXIy BEITMUYMHAMU XMMHUYECKOTO CPOJACTBA U
CKOpOCTSIMH peakuuid. TepMoauHaMHUYECKOe CONpsHKEHHWE peaklui M TemoBble Y(PQPEeKTH B
OMOJIOTrMYECKHUX CHCTEMaXx.

[Tonsitue 0OOOIIEHHBIX CHJI M TOTOKOB. JIMHEWHBIE COOTHOLIEHHS M COOTHOIIEHUS
B3auMHOCTH OH3arepa. TepmoauHamuKa TPaHCIOPTHBIX MporeccoB. CTallMOHAPHOE COCTOSHUE U
YCIIOBHSI MUHUMYMa CKOPOCTH IpupocTa 3HTponuu. Teopema IIpuroxuna. [Ipumenenune nuHeiHon



TEPMOJMHAMHUKH B  Ouonoruu.  TepMoaMHAMUUECKHME  XapaKTEPUCTUKA  MOJEKYJSPHO-
HHEPreTUYECKUX MTPOLECCOB B OMOCUCTEMAX.

Henuneitnas tepmoaunamuka. O0Imuye KpUTepuu yCTOMYMBOCTH CTAIIMOHAPHBIX COCTOSTHHUNA
U Iepexoja K HMM BOJM3M M BJaau OT paBHoBecus. CBs3b SHTponMHM M HMHQOpManuu B
OMOJIOTHYECKUX CUCTEMaX.

Tema 4. MouiekyasipHasi 0uopusnka

[IpocTpancTBeHHast ~ OpraHu3anys  OWOMOIMMEPOB. MaKpoMoJsieKylna Kak OCHOBa
opranuzanuu ouoctpykryp. IlpoctpancrBenHas koHdurypauus OuononumepoB. CTaTUCTHUECKUI
xapakTep KOH(pOopMauu OHOMIOIMMEPOB.

VYcnoBust cTabMIIBHOCTH KOH(Urypauuu Makpomosiekys. Paszosble nepexozsl. Ilepexonst
riobymna-kiyook. KoorneparuBHbie CBOCTBa MaKpOMOJEKy. THITBI 0OBEMHBIX B3aUMOJICHCTBUIN B
OenKOBBIX MakpoMmouiekysax. Bogopoansle cBsizu: cwibl Ban-nep-Baanbca; snexkTpocratnyeckue
B3aMMOJICHCTBHS; TOBOPOTHAsE M30MEpUsi M DHEPrusi BHYTpeHHero BpaimeHus. Pacder oOmiei
KOH(pOpMallUK SHEpPruuM OHomoiauMepoB. BsaumoneiicTtBue MakpOMOJEKYd C pPacTBOPHUTEIEM.
Cocrostaue BozbI U TUAPO(OOHBIE B3aUMOACHCTBHS B OMOCTpYyKTYpax. [lepexosl cipaib-KiyooK.

OcOoOeHHOCTH TNPOCTPAHCTBEHHOM OpraHu3aludyd OC€JIKOB U HYKJIEMHOBBIX  KHCJOT.
KonunuectBeHHas cTpykTypHas Teopus Oenka. /[mHamuueckue CBOWCTBA INIOOYISIPHBIX OEIIKOB.
CTpyKTypHBIE U 3HEpreTuyeckue (pakTopbl, ONPEACISIONINE JUHAMUYECKYIO TIOJJBH)KHOCTb OCIIKOB.
JluHaMu4eckass CTPYKTypa OJIMTONENTHIOB H  TiI00ymsapHbIX OenkoB. KoHdopmannonnas
MOJIBUKHOCTb. MeTo/ibl U3y4eHns: KOHPOPMALIMOHHOM MOABUKHOCTH: JIIOMUHECLIEHTHBIE METOJIBI,
OIIP, ramma-pe3oHancHas cnektpockonus, SMP, MmeToasl MOJEKyIIpHON TUHAMUKY.

CBsI3b XapaKTEPUCTUK KOH(POPMALMOHHOM MOABUKHOCTH OJIKOB € MX (DYHKIMOHAIbHBIMHU
cBoWicTBaMH. JMHAMHKa SJEKTPOHHO-KOH()OPMAIIMOHHBIX TEepexonoB. Poinb BOAbI B TUHAMUKE
O6enkoB. Ponb KOH(pOpPMAMOHHON MMOJBMXHOCTH B  (DYHKIMOHUPOBAHMM (EPMEHTOB U
TPAHCIIOPTHBIX OEJIKOB.

DJEeKTpOHHBIE CBOMCTBAa OHOMOIMMEPOB. DJIEKTPOHHBIE YPOBHU B Ononomepax. OCHOBHbIE
TUIIBI MOJIEKYJISIPHBIX OpOuTaneil u 31aeKTpoHHBIX cocTossHuM. [lpunnun ®panka - Kongona u
3aKOHbl (yopecreHunU. JIIOMHHECHEHIUsI OHMOJIOTMYECKH BaKHBIX MOJEKYyJd. MexaHu3Mbl
MUTpAllMM SHEPrUM: PE30OHAHCHBIM MEXaHU3M, CUHIJIET-CHUHIJIETHBIH U TPUILIET-TPUILIETHBIN
NEePEHOCHl, MUTpalus SKCUTOHA. [Iprupoaa runepxpoMHOro ¥ rHImoXpoMHOTo 3P PeKTOB.

Bo30OyxneHHble cocTosiHMSL W TpaHcopMalusi SHepruu B OuocTpykTypax. IlepeHoc
3JIEKTpOHA B OMoCTpyKkTypax. Pasnuunble ¢pusnueckue Moienu nepeHoca MeKTpoHa. TyHHeIbHbIH
¢ dexr. TyHHETUPOBAHUE C Y4aCTHEM BUPTYaJIbHBIX YPOBHEW. DIEKTPOHHO-KOH(POPMAIMOHHBIE
B3aMMOJICHCTBHS U PETaKCAllMOHHBIE IPOIIECCHl B OMOCTPYKTYpax.

CoBpeMeHHbIE TPEICTaBICHUS O MEXaHM3MaX (PepMEHTAaTUBHOIO KaTaju3a. DJIEKTPOHHO-
KOH(OPMAalLMOHHbIE B3aUMOJICHCTBUS B (PepMEHT-CYOCTPaTHOM KOMILJIEKCE.

Tema 5. Buopusuka memOpan

Ctpykrypa u  (QyHKIMOHUpOBaHHWE Ouomormdeckux MemOpaH. MewmOpana  Kak
YHUBEpPCAJIbHBI KOMIIOHEHT OHMOJIOTMYECKMX CUCTEM. XapaKTepUCTUKa MEMOpPAaHHBIX OENKOB U
TUnUIoB. JIMHaMUKa CTPYKTYPHBIX 3JIEMEHTOB MeMOpaHbl. benok-nmunuaHble B3auMOJEeHCTBUS.
Bona xak coctraBHOU snemeHT OmomemOpaH. MojenbHble MeMOpaHHBIE cHCTeMBbl. MoOHOCTON Ha
rpanuie pasnena ¢a3s. bucnoiinsie MemOpansl. [IpoTeonnnocomsl.

OU3NKO-XUMUYECKHE MEXaHU3Mbl crabunuzanuu MemOpaH. OcoOeHHOCTH (ha30BBIX
Nepexo7oB B MEMOpaHHBIX CUCTeMax. BpamjarenbHas M TpaHCISIUOHHAs MOJBH)KHOCTh
dbochomumuaos, daun-don nepexoanl. [1oaBMKHOCT, MeMOpaHHBIX OENKOB. BiusHue BHENTHUX
(9KoornYecknx) (pakTopoB Ha CTPYKTYPHO-(DYHKIIMOHAIBHBIE XapaKTEPUCTUKN OMOMeMOpaH.

[ToBepxHOCTHBIN 3apsii MeMOpaHHBIX CHCTEM; IPOUCXOXKIECHUE 3IEKTPOKHHETHYECKOIO
noTeHIMana. SIBieHue monspusanuu B MeMmOpaHax. Jlucrepcusi 3JIeKTPOIPOBOJIHOCTH, €MKOCTH,
JIUBJIEKTPUYECKON TPOHUIIAEMOCTH.

Tpancnopt BemiecTB 4epe3 OnomemOpaHbl M OuoanekrporeHes. [lacCUBHBIN M aKTHBHBIHI
TPaHCIOPT BelIEeCTB uepe3 OuomeMOpanbl. TpaHcropT HeaneKTponuToB. IIponunaemocts MeMOpan
s Boasl. IIpoctast nuddysusa. OrpanudenHas nuddys3us. CBi3b NPOHUIIAEMOCTH MeMOpaH ¢



pPacTBOPUMOCTBIO TMPOHUKAIONMMX BemecTB B junuuax. OOneruenHas auddysus. Tpancmopr
caxapoB U aMUHOKHCJIOT Yyepe3 MeMOpaHbl C y4aCcTHEM MEPEHOCUHUKOB.

TpaHCIIOPT AJIEKTPOJIUTOB. DJIEKTPOXMMHUUYECKUH NoTeHuuan. MoHHOe paBHOBEcHE Ha
rpanune MeMmOpaHa - pactBop. [Ipodumin noreHnumana W KOHIEHTPAlMd HOHOB B JBONHOM
JJNEKTpUYEeCKOM  cioe.  [laccHBHBIM  TpaHCHOPT;  ABMXKYIIME CHJIBI  IIEPEHOCA  HOHOB.
Onexrpoauddysuonnoe ypaBHenue Hepucra-Ilnanka. VYpaBHeHUS MOCTOSIHHOTO TONSA JAJis
IOTEHLIMajga U MOHHOro Toka. IIpoHunaemocts U n1poBoAUMOCTh. COOTHOIIEHHE OJHOCTOPOHHUX
MOTOKOB (Y ccuHra).

[ToreHnMan mNOKOsA, €ro NPOUCXOXKJAEHUE. AKTUBHBIM TpaHCHOPT. OJIEKTPOTEHHBIN
TpaHcmopT MOHOB. Yuacte ATda3 B aKTHUBHOM TpAHCHOPTE HOHOB 4epe3 OMOIOrHYecKue
MeMOpanbl. VOHHBIE KaHalbl, TEOpUs OJHOPSAIHOrO TpaHcnopTa. MOHOGOpPHL: NMEPEeHOCUUKU U
KaHanooOpa3zytoie areHTel. MoHHas cenekTuBHOCTh MeMOpaH. [loTennuan aeiicreus. Poibs nonos
Na* u K* B reHepanuu moreHImana JCHCTBHS B HEPBHBIX M MBINIEYHBIX BOJOKHAX; POJIb MOHOB
Ca?* m CI' reHepanuy HOTEHIHMANa AEHCTBHSA y APYIMX OOBEKTOB. MeXaHM3Mbl aKTHBALMH H
MHAKTHUBALIUY KAHAJIOB.

Marematuueckas MOJIeIb HEIMHEHHBIX MPOIECCOB MEMOPAHHOTO TpaHcnopTta. OnyKTyanuu
HaIpPsDKEHUS ¥ IPOBOJIMMOCTH B MOJIETIBHBIX M OMOJIOTHYECKUX MEMOpaHax.

Pacnpoctpanenne  Bo3Oyxnenus.  KabOenbHble ~ CBOWCTBA  HEPBHBIX  BOJIOKOH.
MareMarrnueckre MOJEIH MPOLEcca PACIPOCTPAHEHUS HEPBHOIO UMIYJIbca. PU3HKO-XUMUYECKUE
MIPOLIECCHI B HEPBHBIX BOJIOKHAX MPHU MPOBEJACHUH PSAIOB UMIYIHCOB (PUTMHUECKOE BO30YKICHHE).
DHeprooOecneYeHne MpoIEecCOoB pachpocTpaHeHusi BO30yxiaeHus. OCHOBHBIC TOHSTHS TEOPUH
BO30YIUMBIX Cpe]l.

MouekynsipHble MEXaHU3MBbI NIPOLIECCOB SHEPIETUUYECKOro conpsbkeHus. CBs3b TpaHCIOpTa
HOHOB M IIpollecca IEepeHOoca HJIEKTPOHA B XJIOpOIJIacTax M MUTOXOHApUsX. Jlokanuzauus
AJIEKTPOTPAHCIIOPTHRIX Ilemeld B MeMmOpaHe. CTpPyKTypHBIE acHeKThl (DYHKIIMOHHUPOBAHHUS
CBSI3aHHBIX C MEMOpaHO#l MepeHOCUnKOB. AcUMMeTpusi MeMOpaHbl. OCHOBHBIE TIOJIOKEHUSI TEOPUN
MuTtuesia. DIeKTPOXUMHUUYECKUN T'PaJAMEHT IMPOTOHOB. HSHEPTrU3UPOBAHHOE COCTOSHUE MEMOpaH;
poub BekTopHOH H'-AT®a3el. Conpsraronme KOMILIEKCH, UX JIOKaIU3alus B MeMopane. OyHKIMI
OTHeNbHBIX cyObeauHull. KondopmarmonHsie nmepecTpoiiky B mpoliecce 00pa3oBaHUsI MaKpoOdPra.
bakTepropo10nCUH Kak MOJIEKYJISAPHBIN (OTO3IeKTpUdeckuil reneparop. dusnueckue acnekTsl U
MOJIEIIA SHEPTETHYECKOTO CONPSIKEHUS.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKHUX 3aHATHI M JIA00PATOPHBIX padoT

Ne Ne HaumenoBanue TpynoemkocThb (4ac.) OueHouHbIe DopMupyemblie
n/H | pasageia CEMHHAPOB, Beero | U3 Hux cpeacTBa KOMTIeTEeHIINH
H TEMBI NMPaKTHYECKUX H yacoB | mpakTHYecKas (MHAMKATOPDI)
J1a0opaTopHBIX paboT NOArOTOBKA
1 2 3 4 5 6 7
1 | Temal OKCIOHEHIMATBHBIA POCT 2 2 OIIK-2
YHCIICHHOCTH TOIYJISLIUH HJIK ok 21
Oryer HJIK onrz3
OIIK-3
HJIK onks.2
2 | Temal Jloructnueckuit poct 2 2 OIIK-2
YHCIICHHOCTH TOMYJISIIUH HIIK onx 21
Oruer HUJIK onk23
OIIK-3
HJIK on 3.2
3 | Temal JlorucTHuecKuii poct B 4 4 OIIK-2
YCIIOBHSIX HJIK onx 21
HePEKPBIBAIOLIINXCS Otuer HJIK onk23
MTOKOJIEHUH OIlK-3
HJIK onix 3.2
4 | Temal KauectBennoe 2 2 3agaun OIIK-2
MCCIIeIOBAHUE MOJEIIeH C Tect HIIK onx 21




OJITHOM MepeMEeHHOU

HJIK onx23

OIIK-3
HJIK onxs.2
5 | Temal Kunemarnueckas OIIK-2
BSI3KOCTb KHJIKOCTH HIIK onk 21
HIIK onk23
Ortuer OIK-3
HJIK onk 3.
HJIK onks2
6 | Tema?2 Wzmepenue OIIK-2
(hepMeHTaTUBHON HIIK ok 21
AKTHBHOCTH Oryer K onxz3
BUCKO3UMETPUUECKUM OIIK-3
METOJIOM. HAK omicaa
HJIK onks2
7 | Tema 2 Onpenenenune OIIK-2
KHHETHYCCKHX HIIK onk 21
napamerpoB  (Vmax u Oruer HJIK onk23
Km) depmenron OINK-3
HJIK onk3a
HJIK ons.
8 | Tema 2 Kunernka OIIK-2
(hepMeHTaTUBHBIX HJIK onk 21
TPOIIECCOB KontponbHbie HIIK onkz3
BOIIPOCHI OIIK-3
HJIK onksa
HJIK onxs.2
9 | Tema3 Tepmonunamuka OIIK-2
OMOTIOTMIECKUX HJIK ok 21
IPOLIECCOB 3anaun Hgfl(] ;)(méz.s
B PaBHOBECHOM HIK ot
COCTOSIHUH. K e
10 | Tema 3 OHTponus 1 HHPOPMALHS OIIK-2
HJIK on 2.1
HJIK onkz3
3anaun ONK-3
HJIK onksa
HJIK ons2
11 | Tema 3 TepmonuHamuka OIIK-2
OMOJIOTMYECKUX CUCTEM HJIK onk 21
HJIK onkz3
Tect OIK-3
HJIK onk3a
HJIK ons.2
Tema 4 3aBUCUMOCTh OIIK-2
HOTEHIMAIEHON SHEPrHH HJIK onk 22
HENTHI0B OT HOBOPOTHOM Oruer HJIK onxz.3
U30MEPHH. OINK-3
HIIK onk3a
H/IK onk 33
Tema 4 IToTrenumanbsHas 3HEprus OIIK-2
o6uomnonumepoB. KapTer HIIK ok 2.2
Pamavanpana. Oruer HJIK onik23
OIIK-3
HIIK onk 31
HJIK onkss
Tema 4 MonekynspHas OIIK-2
onodusuka. CTpykTypa KOHTpObHbIE HIIK ok 2.2
OuomnoanmMepoB BOTPOCHI HJIK onkz:3
OIIK-3

HJIK onk3a




UK onk3s
Tema 5 W3yuenue nucnepcun 2 2 OIIK-2
UMIIe/TaHCca ?I,LZZIIIS OI1K 2.1
%1 OIIK2.3
pacTUTENBHBIX TKaHEeH Otuer s
HJIK onksa
HJIK onks2
7 | Tema5 Huddysus BemecTs B 2 2 OIIK-2
KieTke. 3akoHbl duka. szjf( oIk 2.1
OIIK2.3
3agauu ONK-3
HJIK onksa
HJIK onks.2
Tema 5 Onpenenexue 2 2 OIIK-2
COMPOTHUBJICHUS KOXKH HJIK onk 21
4eJI0BEKa Oruer HJIK onkz3
JUTSE TIOCTOSTHHOT'O TOKa OIIK-3
HJIK onk3a
HJIK onk 32
Tema 5 buodusuka memOpan. 2 2 OIIK-2
MemOpaHHbBIE HJIK onk2.2
MTOTEHLIU A KonTtponsabie HJIK onrz3
BOIIPOCHI OIIK-3
HJIK onksa
MK onk3as

CTYJAEHTAMM B PaAMKaxX camocTosTeJbHoil padorsl (CPC)

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

Ne i/ Tema 3ananue ®opmupyemasn HAK
KOMIETEeHINA
1. 1. IlomroroBka  OT4ETOB MO HIIK onk 21
Tema 1. Beenenne. naboparopHsiM padortam 1, 3 (uu 4). HJIK orix 2.2
Kunernka 2. Pemenue 3anau 1o JIP 2. OIIK-2 HJIK onx2.3
OHOTOrHIECKIX 3. KOHTpOJIbHBIE BOTIPOCHI 110 TEME OlLIK- 3 MK o3
TIPOLIECCOB. MK on .2
MK onxs3
2. Tema 2. Kuneruka 1. [loaroroBka  OoTUETOB MO HJIK onk 21
(pepMEHTATHBHBIX J1a00paTopHbIM padoTam 5 (uu 6) OlIK.2 ZéZZII(( OI1K 2.2
- OIIK2.3
TIPOIIECCOB. 2. KoHTpONBHEIE BOIIPOCHI 110 TEME OIIK. 3 HIK s
HJIK onx 3.2
HJIK onss
Tema 3. 1. IloaroToBKa OTYETOB U PELICHUE HJIK ok 21
3. TepMoMHAMUKA 3aJ1a4 110 J1abopaTopHoii pabote 7 HIIK onk 2.2
OHOJIOTHUECKIX 2. KOHTpONBHBIE BOIIPOCHI 110 TEME gggé ngll{{ OfK2.3
- OIIK 3.1
MPOLIECCOB 3. IloAroroBKa K TECTUPOBAHHIO TIK o 22
HJIK onks3
Tema 4. Monexkymsipaast | 1. Iloaroroska  oTyeToB 1O HJIK onx 21
ouodusuKa nmaboparopHoii padote 10 HIIK ok 2.2
2. Pemenue 3agau o JIP 10.4 OIIK-2 HJIK orr23
3. KoHTpoJIbHBEIE BONIPOCHI 110 TEME OIIK 3 HK onc 31
HIIK ok 3.2
HJIK onks.3
Tema 5. buodusuka 1. [loaroroBka  OT4ETOB MO HIIK onk 21
MeMOpaH naboparopHbiM padotam 8 u 9 HJIK onx 22
2. Pemenue 3aga4 no JIP 8.2 OIIK-2 MK onres
3. KoHTponbHBIE BOMPOCHI 110 TEME OlLIK- 3 MK o3
HJIK onk 3.2

HJIK onxsa




4.4. MeTonnueckne yKa3aHusl 110 OPraHU3AIUM CAMOCTOSITEIbHON PadoThl CTY/ICHTOB
CamocTosTenbHas paboTa CTyACHTa MpecieaAyeT CleAyIoNue elu:
® COBEpIICHCTBOBAaHME HABBIKOB C€aM0O0Opa30BaTENbHON pabOThl Kak OCHOBHOTO IyTH
MOBBILIECHUS YPOBHS 00pa30BaHUs;
e yriy0OJeHue U paclIupeHue 3HAHUH 110 MPEeIMETY.
[To mucummumue «buodusnukay mnpeanmaralTcs cienyrmue (GopMbl caMOCTOATEIbHON
paboTHI:
e Pabora HaJ KOHCIIEKTOM JIEKIIHH,
e VYruyOneHHBI aHAIM3 HAYYHO-METOJUYECKOW JHTEepaTypsl W H3ydyeHUE Yy4eOHOTo
MaTepuana, MpeaycMOTPEHHOro paboyeii mporpaMMoii;
e CamocTosSTeNnbHOE U3yUeHHE OTAETbHBIX TeM, aparpadoB, He U3JI0KEHHbBIX B JICKIIUH;
® [I0JrOTOBKAa K KOHTPOJIBHOMY OIPOCY Ha MPAKTHUYECKUX 3aHATHUSAX;
MOJITOTOBKA OTYETOB 110 JIA0OpaTOPHBIM padoTaMm;
pelieHue 3aay;
MIO/ITOTOBKA K TECTUPOBAHUIO MO OTAEIBHBIM pa3/iesiaM JUCLUILINHBI
MIOJITOTOBKA K 9K3aMEHY.
Iucomennvie pabomul. Jljis  CaMOCTOATENBHOTO U3YYEHUS TEM  PEKOMEHIYyeTcs
HCII0JIb30BaTh OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATypPy, & TAKKE UCTOYHUKU, HANJCHHBIC IPU
MOMOLIM  MH(POPMAIMOHHO-CIIPAaBOYHBIX U  IOMCKOBBIX. [l  3akperuieHuss marepualia
PEKOMEHIyeTCs JIeJIaTh KPATKUE KOHCIIEKTHI IO TEME.

Cooepoicanue u hopma omuema no rabopamopHoil pabome

Otder mo JsrabopaTopHOU pPAOOTE BEIMOIHSIETCS B COOTBETCTBHU C METOJUYCCKUMH
pekomeHganusamMu [1] 1 10/mKeH BKIIOYATh CIIEAYIOIINE Pa3Ieiibl:

1. HASBBAHUE PABOTHI

2. HEJIb 1 3BAJAYU PABOTHI

3. OBFBEKTbHI 1 METO/IbI

B nmanHOM paznene mpuUBOASTCS XapaKTEPUCTUKH UCCIETyeMOTro 00bEeKTa B COOTBETCTBHH C
WHIVUBUIYAIBHBIM 3aJlaHueM, JaeTcs TepeYeHb WCIIOJIb30BAHHEIX B Pab0OTe KOMITBIOTEPHBIX
MpOrpaMM, HHBIX DJEKTPOHHBIX PECcypcoB W 0a3 JaHHBIX; OMUcaHWe MeToauk. He crmemyer
BKJIFOYATh MaTepUaIbl, HE NCIIOJIb30BAHHEIC B padoTe.

4. PE3VJIBTATHI 1 UX OBCYXJIEHUE

B nmanHOM pasnene mpUBOASTCS PE3YNIbTAaThl paOOTHI B BUJIEC TAOJWI], PUCYHKOB H CXEM.
JlaeTcs oOCyXJeHHE pe3yNbTaToB PabOTHI: aJeKBAaTHOCTh PE3yJIbTATOB IOCTABJICHHBIM 3aadyaM,
HWHTEPIIPETAIHSI PE3YJIHTATOB C MO3UIIMHA OCHOBHBIX OMOJIOTHYECKUX TCOPHI U T.1I.

5. BBIBO/JIbI

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (NMPOEKTOB). HE NPEAYCMOTPEHBl Y4eOHBIM
IUTAHOM.

V. YYEBHO-METOANYECKOE U UTH®OPMALMOHHOE OBECIIEYEHHUE
JUCHUIIJIIMHBI
a) nmepeyeHb JUTEPaTyphl

1. buodwusuka [Tekcr] : yueOnuk / pea. B. I'. ApTioxoB. - M. : AkasieM. IPOEKT ;
ExatepunOypr : Jlenosas kH., 2009. - 294 c. (ISBN 978-5-8291-1081-9. - ISBN 978-5-
88687-203-3, 50 »k3.)

2. buonorus kinerkn. ®U3HKO-XUMUYECKHE, CTPYKTYPHO-(YHKIIMOHATHHBIE H
nH(popManmonHbie 0cHOBHI [ TekcT] : yueb. mocodue / I'. @. XKerynos [u ap.] ; pen. I'. @.
XKeryHos. - 5-¢ u3., crep. - M. : Jlenann, 2018. - 542 c. - ISBN 978-5-9710-4976-0

3. buodwuszuka [DnexrponHslii pecype] / M. B. BonbkeHITEWH. - DIEKTPOH. TEKCTOBBIE JIaH. -
Mocksa : Jlanb, 2012. - 594, c. - ISBN 978-5-8114-0851-1



4.

[Tnyraxun I'. A. buodwusuka [Dnexrponnsiii pecypc] / I'. A. Ilnyraxun, A. I'. Komaes. -
Mockaa : Jlanb, 2012. - 240 c. - Pexxum noctyna: 9bC "Uzgarenscto "Jlanp". -
Heorpannu. nocrym. - ISBN978-5-8114-1332-4

0) nepuogUYecKHe U3TAHUS
«buonornyeckue MmemOpanb», «buoxumusy, «buopusukay, «buorexnonorus», «Borpockr

OMOJIOTUYECKOH, MEOUIMHCKOM U QapmaneBTuyeckoi xumum», «M3Bectus PAH. Cepus
ouosiornyeckas », «Mukpooduosorus», «MonekysspHas Ouonorus», «llpuxnagHas Ouoxumus u
MUKPOOHOIOT U

B) CIIMCOK aBTOPCKUX METOANYECKHX pPa3padoToK:

buodusuka: yuedHo-meTonuueckoe mocodue / A. A. Ilpucraska, I'. B. Opunosa, 3. A.
Edpemenxo, B. JI. Muxaitnenko, B. I1. CanoBaposa ; [mog o6m. pexn. B. I1. CanoBapoBoii].
— Upkytck : U3narensctBo UI'Y, 2021. — 1 251eKTpOHHBINA ONTUYECKUN JTUCK

[TpucraBka A.A. Bonbioii nmpakTUKyMm 1o OMonHxeHepuu u onoundopmaruke. B 3 u. Y. 1.
benku : yue6.-meton. mocodue / A.A. IlpucraBka, B.I1. CanoBapoBa. — Upkyrck : M31-BO
nUry,2013.-121c.

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

1.

w

10.

11.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuTepHeT-Bepcust MeXIyHAPOIHOTO
KypHajla 1O OHOXMMHHM M OHOXMMHYCCKMM aCIIeKTaM MOJICKYJSIPHOW OHOJIOTHH,
OMOOPraHMYEMCKOW  XUMHUHM,  MHKPOOWOJIOTHHM, HMMYHOJIOTHH,  (u3monoruu u
onomenuIMHCKKX rcccnenoBanuii. Ctateu B pdf-popmare.

http://www.6years.net/index.php - mopranm OecraTHOM MEAMIMHCKOW HH(MOPMAIIHH,
COACpKHUT  OONBIIOE  KOJIMYECTBO  KHHT, y4eOHBIX  MOCOOMH  OMOXUMHYECKOU
HaIPaBJICHHOCTH.

http://www.chemexper.com/ - moucKk XUMUYECKUX COCTUHEHUI B pa3IMYHbIX 0a3ax MaHHBIX
http://www.dmb.biophys.msu.ru - Mudopmanronnas cucremMa «daHaAMHYECKHE MOJIEIH B
Ouonorum», paccUMTaHHash Ha [IMPOKUH KpPYr TMOJb30BaTesel, BKIOYaeT B ceOs
THIIEPTEKCTOBBIE  JTOKYMEHTBI W  PENSIMOHHBIC 0a3bl JaHHBIX H  OOecreyrBacT
YHU(PUIUPOBAHHBIM JOCTYNl K pa3HooOpa3HOW HHGOpMalMU O JaHHOM NpPeIMETHON
o0JacTH.

http://www.elibrary.ru/defaultx.asp - Hayunas snekTpoHHas OMOIHOTEKa, KPYMHEHIINI
poccuiickuii MH(GOPMAIIMOHHBIA TOpTal B 00JIACTM HAYKH, TEXHOJOTHUH, MEIUIIMHBI M
oOpa3oBaHusl, coJepKalii pedeparsl U MOJHBIC TEKCTHI Ooyiee 12 MITH HAayYHBIX CTaTel U
nyOIuKauil.

http://www.rcsb.org/pdb/ - 6a3a mannbix 1o ctpykType 6enkoB PDB (Protein 3D Structure
database)

https://sites.google.com/site/biologydarkow/enzymes?authuser=0 — BUPTYAITbHBIN
CHMYJISATOP M3YYEHHs] KHHETUKU (DEPMEHTATHBHBIX MpoIeccoB (pazpaboran Jon Darkow)
https://amrita.olabs. edu. in/?sub=18brch=5&sim=225&cnt=4 - BuUpPp Ty anbHbMU

CUMYNNATODP M3IMEpPEHMUSH BA3KOCTM pacTBOPOM
mMmeToanoM CTokca (komMmnaHuwMsa 0labs)
chemagic.org/molecules/amini.html - oHnawH pecypc CheMagic Molecula,

HO3BOJ'I$IIOIJ.[PII71 MOACIIUPOBATE CTPYKTYPY MOJICKYJII U UCCICAOBATH UX NOTCHIMAJIBHYIO SHCPIruro B
3aJIMBUCTOCTHU OT TOBOPOTHOU U30MEPHUU

http://www.tusearch.blogspot.com - Tlouck 37EKTPOHHBIX KHUT, MYOJUKAIMi, 3aKOHOB,
I'OCToB Ha caifTax Hay4HBIX JIEKTPOHHBIX OMOIMOTEK. B monckoBuKe 0TOOpaHbI JIydIlIne
OuOIMOTEeKH, B OONBIIMHCTBE KOTOPHIX MOKHO CKadaTh MaTepHalbl B MOTHOM o0beme Oe3
peructpanun. B criucok BKIFOYEHBI OMOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB M HAYUHBIX
OpraHu3aLui.

DBC «M3narensctBo Jlanby. Aapec moctyma http://e.lanbook.com/



http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.6years.net/index.php
http://www.chemexper.com/
http://www.dmb.biophys.msu.ru/
http://www.elibrary.ru/defaultx.asp
https://sites.google.com/site/biologydarkow/enzymes?authuser=0
https://amrita.olabs.edu.in/?sub=1&brch=5&sim=225&cnt=4
http://www.tusearch.blogspot.com/
http://e.lanbook.com/

12. BBC «PykonT». Anpec nocryna http://rucont.ru/
13. BBC «Aiibyke». Anpec noctyna http://ibooks.ru
14. BBC «tOpaiiT». Aapec nocryma: http://biblio-online.ru/

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHbBI
6.1. YueoHoO-1a00paTopHOEe 000py/10BaAHNE!

AymuTtopust Ui TPOBEICHHS 3aHATHI NMPAKTHUECKOTO THUIA. AyIUTOpHs 00OpyIOBaHa:
cneyuanuzuposanrol (yaeOHOWN) mebenvio Ha 12 TOCAAOYHBIX MECT; 000pyJAOBaHA MeXHUYEeCKUMU
cpeocmeamu odyuenusi: Ilpoektop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayautopHas
MemoBasi, MaruutHas, JlaGopatopuss opran xumuu - Illkad BeITSOKHOWM AD-221"- 2 mT.,
Xumnueckuit mkad (cremmax) -1 mrT., JlaGopaTopHblid CTON C BBIKATHBIMH TyMOaMu — 5 miT.,
XonogunbHUK «MuHCK» - 2mT., Amnmapar s BEpPTHKalIbHOTO AyekTpodopeza — 1 miT.,
Bakyymusnii ucnapurens PBO-64 — 1 mr., Bonemerp BY-15 — 1 mwt., e3unrerparop Y/-20 — 1
mr., M3MepuTenb HMOHHBIX CONPOTHBICHUN (uMmnenaHca) - 1 mT., McToyHuK nuTaHus i
anektpodopesa "Onpd" — 1 mr., Ocummiorpad yHuUBepcayibHbIN nByxiyaeBod C-55 — 1 miT.,
Tepmocrar TC-80 — 1 wt., Hentpudyra K-24 — 1 wr., Hentpudyra MIIB-310 — 1 mrt. HoytOyk
Lenovo G580 — 1 mr., Bechl ananmutuueckue HR-200 — 1 mr., Becsr nmadoparopusie OHAUS — 2
mr., peppakromerp HWPD 454b2M - 1 T, pedpakromerp VYPII - 1 mr,
doroanekrpokanopumerp KF 77 — 1mr., nearpudyra nadoparopuas OIIK-8 — 1 mT., nearpudyra
nabop-1, MenauuuH-s, HactonbHas L[[JIH 16 ¢ MuKpompouec-HOW cuctemMod ympaBi — 1 T,
cnekrpooromerp CD-2000, depmentep Minifors Speco Oakrepuanbblii — lmT., TepMocTar
WB4MS Bonnslii /c nepememmuBanuem/ - 1 mwrt., Tepmoctar TC-1/80 CITY — 1 mt., cnyxammmu
UL TIpeACTaBJICHUs y4eOHOW HMH(POpPMAIMU IO IUCHUIUIMHE «Perynsnuss BHYTPUKIETOYHBIX
MIPOLIECCOBY YUeOHO-HAAAOHBIMU NOCOOUAMU, OOECTICUNBAIOIIUMU TEMAaTHYECKHE UIUTFOCTPALIUU IO
JTVCLIUIUIMHE B BHJIE TIPE3CHTALINH.

KomneioTepHslit  kiacc (yueOHas ayauTopus) JUisi TPYMIOBBIX M WHAUBHIYaJTbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII M  TPOMEXKYTOYHOM  aTTeCTallH, OpraHu3aluu
CaMOCTOSITENTLHOM padoThl. AynuTopus 00OpyI0OBaHa: CHEIUAIU3UPOBAHHON (y4eOHOI) MeOenbio
Ha 20 mocajioYHbIX MECT, JIOCKOH MesoBoil; 000pya0BaHa TEXHUYECKMMU CPEACTBAMU OOyUYEHUS:
Cucremusiii 6ok PentiumG850, Mounutop BenQ G252HDA-1 mir.; Cucremusiii 6mokAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusnii 6mok PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 mT.; Cuctemusiii 6mok Pentium G3250,
Monutop BenQG955 — 1 mt.; Cucremusit 6ok Pentium G3250, Monutop BenQ GL2250 — 1
mt.; Cucremuslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mT.; Cucremuslit 010K
Pentium G3250, Monutop Samsung T190N — 1 mr.; Cucremssiii 610k tium G3250, Monurop
Samsung 740N — 1 mrt.; c HeorpaHu4eHHbIM JocTynoM K cetn MuTtepHeT; [Ipoexktop BenQ MX503;
skpan ScreenVtdiaEcot. HoytOyk Lenovo G580 — 1 mt. C HeorpaHUYEHHBIM JOCTYIIOM K CETH
WuTepHeT n obecriedeHrneM J0CTyNa B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEIy
OpTaHU3aIH.

[Tomemenuss s XpaHeHMs M NPO(UIAKTUYECKOTO  OOCIY)KMBaHUSA  y4yeOHOTro
o0opynoBanus. AyauTopus 0O0OpyAOBaHA: CHEIUATU3UPOBAHHONW MeOEIbl0 Ha 8 MOCaJOYHBIX
MmecT; BormspkHoM mkad — lmt., Jlamunapueii mkad — 2 mr., Tepmocrar TC-80 — 2 mr.,
JlabopartopHsblii cTon MeTamnyeckuil — 3 mr., JJabopaTopHbIit CTON ¢ pe3MHOBOI MOBEPXHOCTHIO —
2 wr., XONOMUIbHUK «ATHaHT» — lmT. MHKpPOCKON MOHOKYISApHBIA — 8 T,  MuUKpOCKOI
"buomam"-1 wr., Creprmmsarop naposoit BK-75 IIT "T3MOMN" — lmr., [Tunerka aBromaTnyeckas
Jlernuner 0,5-10 m"-1 mt., [lunerka-ngo3atop"-1 mwr., Mukpockon Levenhuk D870T tpunoxyssp"-
1 mr., [Ipoextop OBepxen'-1 mr., [Ipoextop View Sonic"-1 mr., [Ipoexktop View Sonic"-1 mrT.,
HoytOyx Lenovo"-2 mr., [Ipuntep Brother -1 mr., IIpuntep Canon -1 mt.

6.2. IlporpaMmMHoOe oGecnieyeHue:
e DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service


http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

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 mns 6usneca - Cramgaptabiii Russian Edition. 250-499.
®opyc Kontpakr Ne04-114-16 ot 14n050ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23u0s6pst 20161 JTu.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
JIunensun Microsoft 41059241.

Office 365 npodeccronanbHbIi UTFOC 118 yyanumxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnuyeckue M J1eKTPOHHbIE CPeACTBA:
[Ipe3eHTanmu 1Mo BCeM TeMaM Kypca;
Bupryansnsie cumynstopsl: «Lactase Enzyme Simulation», «Viscosity of a liquid - Stoke's
method», «CheMagic Molecula», «Ramachandran Plot Inspectiony;
CucremMa 3JIeKTPOHHOIO TECTHPOBaHMs Ha 6a3ze oOpa3zoBareapbHOro nmoprana Educa

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
Jns ocBoeHust aucHUIUIMHBL «broGu3nKa» MPUMEHSIOTCS CIeIyIomue 00pa3oBaTebHbIC

TCXHOJIOTHH:

Huppopmayuonnas nexkyus - 3TO CXKATOE HM3JIOKEHHE OCHOBHBIX HAYYHBIX (AKTOB, UTO
SIBJISIETCSL 0301 JUIS aHAJIM3a PACCYKICHHH, OI[CHOK.

Jlexyus-eusyanuzayus. YUYUT CTYIEHTOB MPEoOpa3oBbIBaTh YCTHYID M MUCHBMEHHYIO
nH(pOpMaLIKIO B BU3yaJIbHYIO (popMy, UTO GopMUpPYET Y HUX MpodeccroHabHOE MBIILIICHUE
3a CYeT CHCTEMAaTH3allMd W BBIJCIICHUS HanOojee 3HAYMMBIX, CYIIECTBEHHBIX 3JEMEHTOB
cojiepkaHusl 00ydeHus. 3ajauya mpenojaBaress UCIOIb30BaTh Takue (GOPMBbI HATITIAAHOCTH,
KOTOpbIE Ha TOJBKO JIOMOJHSIOT CIIOBECHYI0 HH(OpManuio, HO W CaMd SBISIOTCS
HOCUTENIIMU MHGpOpMalUu (CXeMbl, PUCYHKH, CIaWIbI-TIPE3EHTAllMU, U T.I1.). DTOT BUA
JIEKIMH JIyYIlle BCETO MCIOJIh30BATh HA dTare BBEACHUS CTYACHTOB B HOBBIH pasfell, TeMy
JTUCIUTUIAHBL.

Jlabopamopnvle 3amsmus — 3aHATHs, HAlEJICHHbIE Ha (QOPMHUPOBAHUE MPAKTHYECKUX
HaBBIKOB C HCIIOJIb30BAaHHEM INPHOOPOB M TEXHUYECKMX cpeacTB. [IpemHazHadeHBI UIs
yIIIyOJIeHUs U 3aKpEeTIeHNs] TEOPETUUECKUX 3HAaHU, pa3BUTHS HABBIKOB CAMOCTOSITEIEHOTO
sKcnepuMeHTHpoBanus. JlaboparopHele pabOTBI MOTYT BBINOJHATHECS B YAQJICHHOM
JUCTAaHIIMOHHOM peXXHMMeE MPHU HCIIO0JIb30BaHUH BUPTYaJIbHBIX CUMYISATOPOB.

Ipakmuyeckue 3anamus — 3TO 3aHIATHE, TIPOBOIUMOE IMOJT PYKOBOJICTBOM IIPETIOABATENS B
yueOHOH ayqUTOpHH, HANpPaBICHHOE Ha YIIyOJeHHWE HAyYHO-TEOPETUYECKUX 3HAHUH U
OBJIQJICHUE ONpEENCHHBIMH METOJJaMH CaMOCTOATENbHOM paboThl, KoTOopoe (opMHpYyeT
npakTudeckre ymMeHus. OqHON 13 GOpM MPAKTUIECKUX 3aHITHN SBISIETCS KOJUIOKBHYM.
CamocmosmenvHas paboma cmyodenmos (cM. 11.4.4).

Jlucmanyuonnvie obpaszosamenbHvle MEXHON0UU. Ion JTMCTAaHIIMOHHBIMU
00pa3oBaTeNbHBIMU  TEXHOJOTHSIMU  TOHMMAIOTCS  OOpa3oBaTeNbHbIE  TEXHOJOTHH,
peann3yeMble B OCHOBHOM C MpPHMEHEHHEM HWH(POPMAIMOHHO-TEICKOMMYHUKAITMOHHBIX
cerei. [Ipu ocBoenun aucrumuHbl «bruodusnka» UCHOIB3YETCS KOMNbIOMEPHbLE cemesble
mexnonoeuu (MHTEPHET-TEXHOJIOTHH) — CIoco0 JAMCTAHIMOHHON Tepenadn HH(OpMAaInH,
OCHOBAHHBIM Ha MCIIOJIB30BAaHUM TJIOOANBHBIX M JIOKAJIbHBIX KOMIIBIOTEPHBIX CeTeH s
o0ecrniedeHus JocTyna ooyJaromuxcs K nHGOpMallMOHHBIM 00pa30BaTeNbHBIM pecypcam U
s (OPMHUPOBAHUS COBOKYIMHOCTH METOIAMYECKUX, OPraHU3allMOHHBIX, TEXHUYECKUX U



MPOTPaMMHBIX CPEJICTB PEaTM3allii W YIPABJICHHsS y4EOHBIM IMPOIIECCOM HE3aBUCHMO OT
MeCTa HaXOXJICHHS ero CcyObekToB. JIss OpraHW3alMy JUCTAHIIMOHHOrO OOydYCHHS Ha
OCHOBE ITHUX TEXHOJIOTHH HCIOJB3YETCs CICIHATN3UPOBAHHOE MPOrPAMMHOE CPEICTBO -
obpazoBatensHbIi mopran UI'Y (educa.isu.ru).

Vill. OHEHOYHBIE MATEPHUAJIBI JIUIA TEKYHIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIA

I[JBI BXOJHOT'O KOHTPOJII OUCHKH YPOBHA 3HAHUI CTYACHTOB HUCIIOJIB3YIOTCA IO OCHOBHBIM
pasaciamMm 61/IOXI/IMI/II/I, OUTOJIOTHH, TCHCTHUKHU U MOHeKYHHpHOﬁ OHOJI0r .

0146H0‘lele mamepuaiibl meKyuieco KOHmpoJia

OneHouyHble MaTepHalibl TEKYIIEro KOHTpoJs (opmupyioTcs B coorBerctBuu ¢ JIHA
YHUBEPCHUTETA.
B pamkxax pgucuumiuabsl «buodusuka» ucnonb3yrorca cienyromue (OpMbl  TEKYIIETo

KOHTPOJIA:

- MUChMEHHAas paboTa MO PElICHUI0 CaMOCTOSITENbHBIX 3aJaHuil (Bce (OpMYIUPOBKHU 3aaHHMA
JUISL  CaMOCTOSITEIBHOTO ~ pEIIEHUST C HEOOXOJUMBIMU  COINPOBOAMTEIBHBIMUA  MaTepHaAIaMU
BBUIOXKEHBI Ha 0Opa3zoBatenbHoM noptane UI'Y B Temax kypca «buodusuka);

Ouenounvle cpedcmea 01 RPOMeEHCYmouHOl ammecmayuu

IIpomescymounas ammecmayus NpoOXoauT B dopme 3k3ameHa (6 cemectp), K KOTOPOMY
JIONYCKAIOTCA ~ CTYJIEHTHI, BBIOJHUBIIME B IOJHOM O0bEME ayJUTOPHYK Harpysky,
CaMOCTOSITENIbHYI0 paboTy. CTyIEHTHl, MMEIOIIME 3aJ0JDKEHHOCTh, JOJDKHBI BBIIIOJHUTH BCE
00s13aTeNIbHbIE BUABI 1€ TEILHOCTH.

@DOH/1 OLIEHOYHBIX CPEJCTB JJIsl IPOMEKYTOUYHOM aTTeCTallui BKIIIOYAET!
- TECTOBBIE 3aJaHUs AJIs SK3aMEHa.
Ha3naueHue OIIEHOYHBIX CPEICTB: BBIIBUTH chopmupoBaHHOCTh KommereHmmid OITK-2, OIIK-3

(em. m. 1),
TecroBoe 3amaHue BKIIIOYaeT JABa BapuaHTa no 20 BompocoB mo BceM TeMaMm Kypca. K rtecty
JIOMYCKAIOTCS CTY/ACHTHI, 3aJ]aBlINe BCE IOMAIlIHKE 33JaHUN U MOJYYUBLINE MO0 KAKIOMY 33JJaHUIO

3ayer.
Kpurepuii oueHUBaHMS TECTOBOI0 IK3aMEHALIMOHHOI0 3a1aHU S
Ne Tun 3axanusn Kputepun onenku PesyabTar
OlleHMBAHMA

1 3aganue 3akpbitoro Tuma Ha | Cumraetcs BepHbIM, eciu | [lonHoe coBmagenue c

YCTAHOBJICHUE COOTBETCTBUS NPaBUIBHO  YCTAHOBJICHBI | BEPHBIM OTBeTOM — 1
BCE COOTBETCTBHSA | Oay
(mo3unmu omHOTO CTONONA | Bee octampHBIE ciyuyan
BEPHO  cooTHeceHol ¢ | — 0 GayutoB
MO3ULIUSAMU Jpyroro
cToJona)

2 3amanue 3akpeiToro Tuna Ha | Cunrtaerca BepHBIM, eciu | [TomHoe coBmajgeHue c
YCTaHOBJIEHHE NpaBUIBHO yKa3aHa BCS | BEpHBIM OTBeTOM — 1
MOCIIEI0BATENIEHOCTH MOCJIEI0BATENLHOCTD U(p | Oat

Bce ocranbHble citydan
— 0 bayioB

3 3aganue komMOuHMpoBaHHOrO Tuna | Cumraercs BepHbIM, eciu | [loaHoe coBmageHue c

C BEIOOPOM OJTHOTO BEPHOTO OTBETA | MPAaBMJIPHO yKa3aHa IMdpa | BepHBIM OoTBeTOM — 1




U3  4YeThIpeX IMpeUIOKeHHBIX H | (OykBa) MpaBUWIBHOTO | Oaj

000CHOBaHUEM BRIOOpA oTBeTa W  TpHBEJCHHI | Bee octanbHble cinydan
KOPpPEKTHBIE  apTyMeHThl, | — 0 GayuioB
UCTIOJIb3yeMble TIPH BBIOOpE
OTBETa
4 3amanne koMOmHHpOBaHHOTO THMa | CumTaeTcs BepHBIM, ccid | [lonHOE coBmaaeHHWE C
C BBIOOPOM HECKOJIIBKHX BEPHBIX | MPaBUIBLHO yKa3aHbl | BEPHBIM OTBeTOM — 1
OTBETOB u3 4eThlpex | mudpbl (OykBBI) | Oamn
NPE/JIOKEHHBIX W O00OCHOBaHWEM | MPaBWIILHOTO OTBeTa W | Bee octanbHbie cinydan
BEIOOpaA MpUBEACHB  KOppekTHbIe | — () OamioB

apryMeHThI, HCIIOJb3YeMbIe
TIpH BBIOOpE OTBETA

5 3amaame  oTkpeiToro Thma ¢ | Cumraercs BepHBIM, eciu | [lomHOE COOTBETCTBHE
pa3BepHYTHIM OTBETOM OTBET COBIAJIaCT ¢ | aTajoHHOMY OTBeTy — 1
STAJIOHHBIM ~ OTBETOM 10 | Oajut
COJICPKAHUIO M TIOTHOTE Bce ocranbHbIe crnydan
— 0 bayioB

Cucrema MOJIyIY€HUs 0aJ1J10B 32 TECTHPOBaHUE

Ouenka KpUTepHii
OTIIUNIHO 18 u 6osiee 6ayIoB
XOpOIIIO 16 — 17 6amioB
yJIOBJIETBOPUTEIHHO 15 — 13 6asuroB
HEY/I0BJIETBOPUTEIHHO 12 GanoB 1 MEeHeEe




OIIeHO‘lHLIe MaTepHaJibl 1JI HpOMe)KyTOqHOﬁ aTTreCTalnuu (3K3aMeHa)

TecrupoBanue (Bapuanr 1).

Nupexc u
coJiep:KaHue Nuauxkaropsbl .
N . TecToBble 3a1aHU 1JI51 IPOMEKYTOYHOM aTTeCTALUU

¢popmupyemoii KOMIeTeHIM i

KOMIIeTeHIMHU
OIIK-2 HJIK onk 2.1 3ananne KOMOMHHUPOBAHHOIO TUIIA C BLIOOPOM OJHOT'0 MJIHM HECKOJBLKUX BEPHBIX OTBETOB U3
Crocoben JlemoncTpupyer YeThbIpex MpeasioKeHHbIX ¢ aprymMeHTanued Bbioopa
HUCII0JIb30BaTh CIiCIMaJIN3UPOBAHHBIC
CHeTMaTN3NPOBaHHbIE | 3HAHHS B 00JacTH Bonpoc 1.
3HaHUsA (I)yHILaMeHTaHLHBIX Kakas Mmojenb onuchiBaeT SKCIIOHEHITUAIBHBIN POCT YUCICHHOCTH MOMYJISIUH?
(dyHIaMEHTaIbHBIX pazaenon A) dN/dt = rN
pas3znenos MaTeMAaTHKH, (PU3HUKH, B) dN/dt = rN(1 - N/K)

MaTeMAaTHKH, (PU3HUKH,
XUMHH ¥ OHOJIOTHH
JUTSL TIPOBEJICHUS
HUCCJICIOBAHUN B
obmactu
OMOMHXEHEPHH,
OronHpOPMATHKH H
CMEKHBIX JUCIATUINH
(Momyneit).

XHAMUH, OMOJIOTHH U
MEPCIICKTUBbI
MEKTUCIUTUTHHAPHBIX
HCCIICIOBAaHUM.

HJIK onk 2.2
VYMeeT UCIT0JIb30BaTh
HABBIKH NIPOBEICHUS
HCCIICJOBAHUM B
obractu
OMOWH)KEHEPHH,
OronH(MOpPMATHKY C
Y4ETOM
CTEeNUATN3UPOBAHHBIX
(byHIaMEHTATbHBIX
3HAHUMI

HJIK onx 2.3
Biageer meTomamu
XUMUH, QUUKH U
MAaTeMaTHYECKOTO
MOJICTTUPOBAHUS JIS
MIPOBECHUS
HUCCJIEIOBAaHUN B
obnactu

C) dN/dt = rN — aN?

D) dN/dt=0

OrtserT:

[IpaBunbHBIN OTBET: A

ApryMeHTanus: JKCIIOHESHIIMATBHEIN pOCT onuckiBaeTcs ypaBHeHueM Malthus (dN/dt = rN), roe r — ko3¢ dummesT pocra.

Bonpoc 2.

Kakast o0coO€HHOCTb OTIMYAET JIOTHCTHYECKUH POCT OT SKCIOHEHIHATIBHOTO?

A) Yuer npenenbroii unciernoctd (K)

B) OrcyrcrBre BiusiHusL paKTOPOB Cpeibl

C) JIuneiinas nuHAMMKA pOCTa

D) ITonmHOE OTCYTCTBHE YCTOWYIHMBBIX COCTOSHUI

OrtserT:

IIpaBuibHBIH 0TBET: A

AprymenTanus: JIorncTu4eckuii pocT yIuThIBae€T OTpaHUUCHHBIE pecypchl cpeabl yepes napamerp K (EMkocTb cpesr).

Bonpoc 3.

UYro sBIISIETCS YCIIOBUEM YCTOHYMBOCTH CTAI[MOHAPHOT'O COCTOSIHUS 110 JIsiyHOBY?

A) IpousBonHast GyHKIMH paBHA HYIIO

B) Manbie OTKIOHEHHUS 3aTyXar0T CO BPEMEHEM

C) Hanmuue 6udyprammm

D) Cucrema HaxoauTCs BIAIN OT PaBHOBECHUS

OrtBer:

IIpaBuibHbI OTBET: B

AprymeHTanus: Y CTOWIHBOCTh 03HAYAET, YTO ITPH MAJIBIX BOSMYILIEHISIX CHCTEMa BO3BPAIIACTCS K CTAIIHOHAPHOMY




OMOMHXCHEPHUH,

OMonH(OPMATHKH.
OIIK-3 UK onk 3.1
Cniocoben mpoBoauts | [IpoBogut
IKCTIEPUMEHTATBHYIO | SKCIEPUMECHTAIBHYIO
paboty ¢ | paboty ¢
OpraHu3Mamu W | OpraHM3Mamy u
KJIETKaMH, KJIETKaMH C
UCTIONIb30BaTh UCTIONIb30BaHNEM

(hHM3UKO-XUMUYIECKUC
METObI
WCCIIEIOBAHUS
MaKpOMOJICKYII,
MaTeMaTHYECKUE
MeToAbl  00paboTku
pe3yIbTaTOB
OHMOJIOrMYECKUX
HCCIIEI0BAHUI

(hM3UKO-XUMHYIECKHAX
METOIOB
WCCIICIOBAHHUS
MaKpOMOJICKYIT

HJIK onxs2
HemMoHCcTpUpyeT
MPAKTUIECKUE
HaBBIKH
MaTEMATHUYCCKUX
METOJIOB 00pabOTKH
pe3yIbTaToOB
OKCIICPUMECHTAJIBHBIX
HCCIIEA0BAHMM

HJIK onk3s
Bnazgeet onsiToM
MPUMEHEHHUS METOIOB
IUISL UCCIIETOBAHUS
MaKpOMOJIEKYII,
00paboTKu
pe3yJIbTaTOB
OMOJIOIHYECKUX
HUCCJIEIOBAHUM,
MTPOTHO3UPOBAHUS
MEPCICKTHB U
COILMAITLHBIX
MOCJIEICTBUM CBOCH
npoeccuoHaIbHON
JIEATETLHOCTH.

COCTOSAHUIO.

Bonpoc 4.

Kakas cucrema ypaBHEHHIA ONMCHIBAaET B3aNMOIeHCTBIE XUITHUK—KepTBa (JIoTkn—BomsTeppa)?

A) dN/dt = rN; dP/dt = —sP

B) dN/dt = rN — aNP; dP/dt = bNP — sP

C) dN/dt = rN(1 — N/K); dP/dt = bP

D) dN/dt = 0; dP/dt =0

OtBer: __

IIpaBuibHBIN OTBET: B

Aprymenranus: YpasHenus JloTku—BonbTeppa OnuCHBAIOT NOMYISIIUOHHYIO JUHAMUKY C Y4€TOM B3aUMOACHCTBUS
xuiHuKoB (P) u xeptB (N).

Bonpoc 5.

Kaxkast 6udypkarms NpuBOANT K HOSBICHHUIO IIPEIEIBFHOTO UKIJIA B OMOJIOTHIECKUX CHCTEMaX?

A) budypxamus Aanporoa—Xonda

B) Cennmo—y3noBas 6udypkanms

C) TpurrepHas oudypxanus

D) TpancsmmonHast OuQypKamms

OrtserT:

IIpaBunbHBIN 0TBET: A

Aprymenranusi: [Ipu oudypkanuu Xonda ycToiiunBoe cTallMOHaApHOE COCTOSHUE TEPSIET YCTOWUYNBOCTD, M BOSHUKAET
aBTOKOJIeOaHue (IPEaeIbHBIN IIHKIT).

Bompoc 6.

Kakast MoJienh MILTIOCTpUPYET aBTOKOJICOaHNS B OMOXUMHIECKUX CHCTEMax?

A) Mopnens Jlotku—Bonbreppa

B) Mogens Bproccenstopa

C) Jloructrueckas Moaeib

D) YpaBuenne Muxasnuca—MeHTeH

OrtserT:

IIpaBuiibHbI OTBET: B

AprymMmenTanus: bproccenstop — mpocTasi MOJIeIb aBTOKOIE0aTeIbHBIX XUMHUUECKUX PEAaKINi, TpUMeHsieMas K
6uocucremam.

Bonpoc 7.

B 4em 3axiouaercsi OMoNOrnuecKoe 3HaueHHe CyOCTpaTHOTO YrHETeHUs! (pepMEeHTOB?
A) IpenoTBparenie Ype3MEPHOT0 HAKOTIIIEHHSI POTyKTa

B) Yckopenue peakiiy pyu BEICOKMX KOHLIIEHTPALMSIX cyOcTpara

C) Ilepexon pepmeHTa B HEaKTUBHYIO (popMy

D) YcuieHne KoonepaTHBHOCTH (pepMeHTa




OrtBert:
[IpaBunbHBIN OTBET: A
AprymenTtanusi: CyOcTpaTHOE YTHETEHHE PETyIHPYET CKOPOCTh PEaKIINH, IPEA0TBpaIast H30BITOYHBIN CHHTE3 IPOIYKTOB.

Bonpoc 8.

Kaxkast rpadudeckast 3aBUCHMOCTB HCTIONIB3YETCSI AU IMHEapH3aluy ypaBHEeHU Muxasnuca—MeHTeH?
A) TIpsmere koopauHATH (V OT [S])

B) O6parnsie koopaunatel JlaiitnBuBepa—bepka (1/v ot 1/[S])

C) IonynorapupMudeckne KOOPIHHATHI

D) Inarpamma 6udypxanuii

Ortser:

IIpaBuibHbIN OTBET: B

Aprymenranusi: JlalinBruBep—bepk no3BoJsier onpenenuth Vmax 1 Km ¢ nomousto nuHeitHoro rpaduka.

Bonpoc 9.

Kaxkoli 3aK0H TepMOIMHAMUKHN 00BSICHAET HeBO3MOXHOCTH 100% mpeBpamnieHus Temia B padboty?

A) TlepBsrlit 3aK0H

B) Bropoii 3akon

C) 3akon I'ecca

D) 3akoH coxpaHeHUS UMITyTIbCa

OrtserT:

IIpaBuibHbIN OTBET: B

AprymMmenTanus: Bropoii 3aK0H TepMOIUHAMUKN YTBEPHKAALT, YTO SHTPONHS 3aMKHYTOH CHCTEMBI BCETa BO3pacTaerT.

Bonpoc 10.

Uro yrBepxknaer Teopema [Ipuroxuna?

A) DHTpOIHUS 3aMKHYTOH CHCTEMBI MHHAMAIIEHA

B) B crannoHapHBIX OTKPBITBIX CHCTEMaX CKOPOCTh IPOM3BO/ICTBA SHTPOIIMN MUHHMAJIbHA

C) [ToTokM W CHITBI BCET/Aa IUHEHHO CBA3AHbI

D) DOHeprust He ncue3aeT U He MOABISIETCS

OrtserT:

IIpaBuiibHbI OTBET: B

AprymenTanus: IIpuroxxuH mokasai, 9T0 OTKPBIThIE CHCTEMBI B CTAIIHOHAPHOM COCTOSIHUH XapaKTEePHU3YIOTCSI MUHIMYMOM
CKOPOCTH TIPHPOCTA SHTPOTIHH.

Bonpoc 11.

Kakoe B3anMoielicTBHE UTPAET TIaBHYIO POJIb B CTAOMIIM3AINH 0.-CITUPATHA OCTKOB?
A) Bojopojsbie cBs3u

B) 'mapodoOHbIe B3auMoeiicTBAS

C) [ucynbduaHble MOCTUKH

D) DnexkTpocTratnyeckoe OTTAIKUBAHNE




OrtBert:

[IpaBunbHBIN OTBET: A

AprymenTanus: BropuaHas cTpykTypa Oenka (o-crmpaiis) cTabiiIm3upyeTcst BOAOPOAHBIMU cBs3sMu Mexry NH u CO
rpyImnaMu.

Bonpoc 12.

Kaxast MoJniekyna BBICTYIIaeT IPOTOHHBIM HACOCOM H (POTOIICKTPUISCKUM I'eHEePaTOpOM B OaKTepusix?

A) Lutoxpom ¢

B) AT®-cunTaza

C) bakrepuopononcux

D) Xnopodunn

OrtBer:

IIpaBunbHeIl oTBeT: C

ApryMmeHTanus: bBakTepHopoIoICHH EPEeHOCHT MPOTOHBI Yepe3 MeMOpaHy 1oJ| IeHCTBHEM cBeTa U GOPMHUPYET
NEKTPOXHUMHUYECKUHA TPAJUCHT.

Bonpoc 13.

UYro sBIIsIETCS TIIAaBHBIM HCTOYHUKOM T'€HEpalyy MOTCHIMANA JICHCTBUS B HEPBHBIX KIICTKax?

A) TTepememenne noroB Na* u K*

B) Ckaukoo0Opa3Hoe IBI)KEHHE JIEKTPOHOB

C) 'ugponuz ATD

D) Jismwxenue Ca** B MUTOXOHIPUAX

OrtserT:

IIpaBuibHBIH 0TBET: A

Aprymenranus: [lorennnan neiicteus popmupyercst 6maronapsi Bxoxy Na* BHYTps 1 Beixoay K' U3 KileTku uepe3 HOHHbIE
KaHaJbl.

332131—[1/16 3aKPLBITOr0o TUIIA HA YCTAHOBJICHHE COOTBETCTBUSA

Bonpocl4.

YcTaHOBUTE COOTBETCTBHE MEXKIY TEPMOJIUHAMUYECKUMH BEJIMUNHAMH U UX XapaKTEPUCTUKAMH.
a) DHTponHA

b) CBoboxnas 3ueprust [m66ca

¢) OHTANBINA

d) Xummueckoe cpoJIcTBO

Ortser:
IIpaBuIIbHBIN OTBET:

a — 3 (Mepa Oecriopsiika CHCTEMBI)
b — 1 (Kpurtepwnii caMOIPOM3BOIBHOCTH MPOIIECCa)




¢ — 4 (CymMa BHYTpEHHEH 3HEPTHHU U IPOU3BE/ICHHUS IaBICHHS Ha 00bEM)
d — 2 (JIBmxymmast CHiIa XAMHYECKOM PEaKIlii)

Bonpoc 15.

YcTaHOBUTE COOTBETCTBHE MEXKIY THIIAMHU OMOJIOTHYECKUX MEMOPAaHHBIX TPAHCIIOPTOB U MX XapaKTEPUCTHKAMH.
a) [Ipocras muddyzus

b) O6neruénnas mudpdy3us

C) IlepBUYHO-aKTUBHBIN TPAHCIIOPT

d) BropnuHO-aKTUBHBIH TpaHCIIOPT

OTBeT:

IIpaBuIIBbHBIN OTBET:

a — 2 (IlepemernieHue BemeCTB 10 TPaUCHTY KOHIIGHTPauyu 0e3 yJacTus OEIIKOB)
b — 3 (ITepeHoc No rpagueHTy ¢ y4acTHEM OEIIKOB-TIEPEHOCYNKOB HIIH KaHAJIOB)

¢ — 1 (IlepeHoc mpoTUB TpamueHTa ¢ UCHOIb30BaHHuEeM YHeprun ATD)

d — 4 (IlepeHOC MPOTHB TPAAUCHTA 38 CUET COMPSDKEHHUS C IPYTHM MPOLIECCOM)

3aganue 3aKPLBITOI'0 TUIMA HA YCTAHOBJICHHUE MMOCJIE€10BATCJIBHOCTH

Bonpoc 16.

PacnonoxuTe mary B paBUIIbHOM MOCJIEA0BATENLHOCTH IIPH aHaIu3e (EepPMEHTATUBHOM peakiiy 10 YPaBHEHUIO
Muxasnuca—MeHTeH.

ITaru:

A. TTocTpouTs rpaduk 3aBUCUMOCTH CKOPOCTH OT KOHIIEHTpAIMu cyOcTpara.

B. U3mepuTh HauanbHBIE CKOPOCTH PEAKITUH MPHU Pa3HbBIX [S].

C. Onpenenuts napamerpsl Vmax u Km.

D. 3anucats ypaBHeHHEe Muxasnuca—MeHTeH.

[paBunbHEIf otBeT: B-D - A-C

Bonpoc 17.

PacnosoxxuTe maru B paBHIIBHOM MOCJIEAOBATEIFHOCTH JJIs ONTUCAHUS PACIIPOCTPAHEHHSI HEPBHOTO HMITYJIbCA B aKCOHE.
[laru:

A. Jlemosisspu3zaiiist MeMOpaHbI BelieAcTBHE Bxoia Na*.

B. BoccranoBienue noteHiaia 3a c4€T Beixoaa K*.

C. BO3HUKHOBEHHE JTIOKAIBHOTO MOTEHINATA ACHCTBUSL.

D. PacmpocTpanenue Bo30yXIE€HHS 10 aKCOHY.

[MpaBunbaeni otBeT: C—A—-D - B




3agaHue OTKPBITOr0 THIIA C PAa3BEPHYTHIM 0TBETOM

Bonpoc 18.
YTo Takoe MOTEHIMAT TIOKOsI MeMOpaHbI, U KaKHe MEXaHU3MbI 00ECIICUNBAIOT €ro MoAaepKaHie?

IIpaBUIIBHBIN OTBET:

[MToTeHnMan MOKOS — 3TO Pa3HOCTh JIEKTPUUYECKUX MOTECHIMAJIOB Ha MEMOpaHe KIETKH B HEBO30Y)XKJEHHOM COCTOSHUH.
On ¢opmupyercst Onaronapsi HEpaBHOMEPHOMY paclpelelieHuio HoHOB (B mepByto ouepeap Na', K™ u ClI) nu
n30MpaTeNbHON MpoHMIaeMocTH MeMOpaHbl. OCHOBHYIO pONb HrpaeT HaTpuii-kammeBslii Hacoc (Na'/K'-AT®asza),
KOTOPBIM NOAAECPAKUBAET BHICOKUM ypoBeHb K" BHyTpu kieTku U Nat cHapyxu. Taxke BaKeH IpaleHT KOHLEHTpaluil u
naccuBHas U (Qy3us HOHOB Yepe3 KalaueBble KaHambl. [logaepikannue MOTEHIMANA TIOKOS HEOOXOIUMO AJIsl HOPMaJIbHOTO
MPOBEICHUSI HEPBHBIX HMITYJIbCOB, MBIIIEYHOTO COKPAIICHUS U IPYTHX MPOIECCOB OMOIEKTPOTeHE3a.

Bonpoc 19.
OOBsicHUTE, B UM COCTOUT 3HaYEHUE BTOPOTO 3aKOHA TEPMOJAMHAMUKH JJIsl )KMBBIX cucTeM. Kak ynaércs nmoanepxuBarh
MOPSIOK ¥ HU3KYIO SHTPOITUIO B OMOJIOrMYEeCKUX 00BbeKTax?

IIpaBuiIBbHBIN OTBET:

CorjacHO BTOPOMY 3aKOHY TEPMOJMHAMUKH, B 3aMKHYTBHIX CHCTEMax SHTPOIUSA CO BpEeMEHEeM yBenuuuBaetcs. JKUBBIC
OpPTaHU3MBbl SIBIISIOTCS OTKPBITBIMH CHCTEMaMM, IO3TOMY OHH MOTYT IOJJCPKUBATH YIOPSIOYCHHOCTh (HU3KYIO
SHTPOTINIO) 3a CYET MOCTOSTHHOTO OOMEHA BEIIECTB M SHEPTHH C OKpYXKaromei cpenoil. OpraHu3Mbl TOTPEOIITIOT SHEPT IO
(HampuMep, W3 XUMHYCCKUX CBS3€H MUINM WM COJHEYHOTO W3IIyYeHHS) M HCIONB3YIOT €€ s IMOCTPOSHHS |
TOJIICPKAHUS CIIOXKHBIX CTPYKTYp. IIpuM 3TOM SHTpONHS yBEIHMYUBACTCS B OKPYXKAMOIICH cpele, YTO KOMIICHCHPYET
JIOKaJbHOE CHIYKCHUE SHTPOINH BHYTPH Opranm3Ma. TakuM o0pa3oM, )KU3Hb BO3MOXKHA OJaromapst OTKPEITOMY XapaKTepy
OmocucTeM B UX CIIOCOOHOCTH K YHEPTOOOMEHY.

Bonpoc 20.
OObsicHUTe 3HAUeHUE YpaBHEHUs] Muxasnuca—MeHTeH sl onucanus GepMEeHTaTUBHBIX peakuuil. [Touemy 3To ypaBHEeHUE
TaK IIUPOKO MPUMEHSICTCS B OMOPHU3UKE U OMOXUMEH?

IIpaBunbHEIA OTBET (1TA0I0H):

VYpaBHeHne Muxasnuca—MeHTEH OIMCHIBACT 3aBUCUMOCTh CKOPOCTH ()EPMEHTATHBHOW pPEaKUUMH OT KOHLCHTPALUH
cyoctparta. OHO MMO3BOJISIET BBECTH JBa BaKHBIX IapameTpa: Vmax (MakcuManbHas CKOpOCTh peakiui) i Km (koHcTaHTa
Muxasnunca, oTpaxkarolasi CpoJICTBO epMeHTa K cyOcTpary). DTo ypaBHEHHE IIMPOKO HMCIHOJIB3YETCs, TOTOMY YTO OHO
JaéT BO3MOXKHOCTD KOJIMYECTBEHHO OITMCATh KATAJIMTHYECKYIO aKTHBHOCTh (DEPMEHTOB, CPaBHUBATH pasHble (hEPMEHTHI
MEXay co0OH M NpOTHO3MPOBATH, KaK H3MEHHUTCS CKOPOCTh pEaKkIWH IpH W3MEHEHWM KOHIEHTpauuu cyOcrpara.
YHuBepCcaIbHOCTh YPAaBHEHUS JIETIaeT €ro OCHOBOM aHaiIM3a (pepMEHTATUBHBIX ITPOIIECCOB B OMO(H3NKE U METUIITHE.




TecrupoBanue (Bapuanr 2).

Hnaekc n
coJiep:KaHue HNuaukaropsl .«
o o TecToBBIE 3alaHUsA 1JISl IPOMEKYTOIHOU aTTECTAllUN

¢opmupyemoii KOMIIeTeHIUil

KOMIICTCHIIMU
OIIK-2 HJIK onk 2.1 3aganue KOMOMHHPOBAHHOIO THIIA ¢ BBIOOPOM OTHOT'0 MJIM HECKOJILKHX BEPHBIX 0TBETOB M3
Crocoben HemoncTpupyer YeThbIpex MpeioKeHHbIX H apryMeHTanne BbIoopa
HCIIOIB30BaTh CIIELUAIU3UPOBAHHBIC
CTICITHATN3UPOBAHHBIC | 3HAHMSI B 00JIACTH Bonpoc 1.
3HAHUA (hyHIaMEHTATLHBIX Kakast ocoOeHHOCTh OTITHUaeT OMO(U3UKY KaK HAYKy OT KJIacCu4eckoil pusuku?
(yHIaMEHTaTBbHBIX pasenos A) HccnenoBanue UCKITIOUUTENIBHO HEXKUBBIX CUCTEM
pasaenoB MAaTEeMAaTHKH, QU3HKY, B) PaccmoTpenne Gpu3nueckux MpoIeccoB B )KUBBIX CHCTEMAaX

MaTeMAaTHKH, (PU3HUKH,
XUMHH ¥ OHOJIOTHH
JUTSL TIPOBEJICHUS
HUCCJICIOBAHUN B
obmactu
OMOMHXEHEPHH,
OronHpOPMATHKH H
CMEKHBIX JUCIUATUINH
(Momyneit).

XHMUH, OMOJIOTHH U
MIEPCIICKTUBBI
MEXTUCITUTUTAHAPHBIX
HCCIICIOBaHUM.

HJIK onk 2.2
‘VYMeeT HCITO0JIB30BaTh
HaBBIKU TIPOBEJICHUS
HUCCIICIOBAaHUM B
obnactu
OMOWHKXEHEPHH,
OoronH(OpMATHKH C
y4eTOM
CTCIUATN3UPOBAHHBIX
(hyHIaMEHTATBHBIX
3HAHUM

HJIK onx23
Brnaneer meronamu
XUMUH, QUBUKH 1
MaTeMaTHYeCKOTO
MOJCITMPOBAHUS IS
MPOBEICHUSI
UCCIIEJOBAaHUH B
oOmactu
OMOMHXEeHepHUH,
OronH(OpPMaTHKH.

C) OtcyTcTBHE UCTIONB30BAHUSI MATEMATUYECKUX MOIeNei

D) UrnopupoBaHie XMMHUYECKHUX 3aKOHOMEPHOCTEH

OrtBer:

[IpaBuibHeI oTBET: B

ApryMmeHTanms: OMOQU3NKa W3ydaeT (HU3MUYECKUE 3aKOHBI B JKUBBIX CHCTEMaX, COCOUHSS IOAXOABl (U3WUKH, XUMHUH H
Omonoruu.

Bonpoc 2.

Kakoii Tun pocra YHCICHHOCTH MOMYJISAINH YYUTHIBACT OTPAaHUUYEHHOCTH PECYpCOB?

A) DKCHOHEHIHATBHBIA POCT

B) Jloructrnueckuit poct

C) 'eomeTpuyeckuit poct

D) Jluneitnslii poct

OrtserT:

[IpaBuibHeIil oTBET: B

AprymMeHTanus: JJOTHCTHYECKasi MOJICNIb YUUTHIBAET (PAKTOP HACHIIECHMS CPEJIbl, TO3TOMY POCT 3aMEANISIeTCSl U BBIXOJUT Ha
TUIaTO.

Bonpoc 3.

Kaxkas 6nonorudeckas cucreMa MOKeT ObITh onHcaHa ypaBHeHUs MU JloTku—BonsTeppa?

A) ®epMeHTaTHBHAS PEAKIIHS

B) Cucrema xumHuk—KxepTBa

C) Tpancmopt uepe3 MeMOpaHy

D) ®orocunTeTndecKas 1enb

OrtserT:

IIpaBuibHbI OTBET: B

AprymeHTanus: ypaBHeHus JIoTkn—BosbTeppa onuchIBalOT AMHAMUKY B3aUMOJICHCTBHS ABYX MOIYJISIMN (XMITHUK—KEPTBA).




OIIK-3
CriocobeH TpPOBOIUTH

9KCIEPUMEHTATBLHYIO
paboty c
OpraHu3Mamu u
KJIETKaMH,
HCIIONBb30BaTh

(PM3UKO-XUMUYECKHE
METObI
HCCIIEIOBAHUS
MaKpOMOJICKYI,
MaTeMaTUYECKHE
METONBI  00paboTKH
pe3yJIbTaTOB
OMOJOrHYECKUX
HCCIIeJOBAHNM

UK onx 3.1
IIpoBoaut
IKCIICPUMEHTATLHYIO
paboty ¢
OpraHu3MamH 1
KJICTKaMU C
HCTIONIb30BaHUEM
(DUBHKO-XUMHUYECKUX
METOJIOB
HCCIICTIOBAHUS
MaKpOMOJICKYJT

UK onk3.2
HeMoHCcTpupyeT
MPaKTUYECKUE
HaBbIKH
MaTeMaTHYECKUX
METO/I0B 00paboTKH
pe3yabTaToB
IKCTIIEPUMEHTAIIBHBIX
UCCIIEAOBAHUN

HJIK onk 3.3
Bnaneet onsiToMm
MIPUMEHEHUS] METO/IOB
JIUIS UCCIICIOBAHUS
MaKpOMOJICKYI,
00paboTku
pe3yIbTaToOB
OHOJIOrMYECKUX
HCCIIeJOBaHUH,
MIPOTHO3UPOBAHUS
MEPCIIEKTUB U
COLIMAJIbLHBIX
IOCJICACTBHI CBOCH
podeCCHOHATTEHOM
JIeSITeJIbHOCTH.

Bonpoc 4.

Yro 03HaYaeT HAJIWIHE MPEAEIHHOTO IIUKIIA B MOAEIN ONOIOTNIECKON CUCTEMBI?

A) Cucrema Bcerza CTpEMHTCS K Xa0Cy

B) Cuctema BeIXOOHT U3 paBHOBECHS 0e3 BO3BpaTa

C) Bo3HHKAIOT yCTOWYHMBEIE aBTOKOJICOAHMS

D) Cucrema Bcerfja HAXOANUTCS B CTAIITHOHAPHOM COCTOSTHHH

OrtserT:

IIpaBunbHseIil oTBeT: C

AprymMeHTauusi: npeesbHbIi LUKJI ONMUCHIBAET YCTOMYMBBHIE KOJIeOATEIbHBIE DPEXUMBI, XapaKTEPHBIC JUIS PUTMHYECKUX
MPOLIECCOB B )KUBBIX CHCTEMAaX.

Bonpoc 5.

Kakoii mapametp ypaBHeHus: Muxasarca—MeHTEH OTpaXkaeT CpoaACTBO (epMeHTa K cyocTpary?

A) Vmax

B) Km

C) kcat

D) AG peakiun

Orger:

[IpaBuibHeI oTBET: B

AprymenTanusi: Km — koHueHTpamust cyocTpata, Ipi KOTOPOH CKOPOCTh PEaKIMU JOCTHraeT MOJOBUHBI Vmax; 4yeM
MeHblle Km, TeM BbIlIE CpOACTBO.

Bomnpoc 6.

Uro o3HauaeT cyocTpaTHOE MHTHOMpOBaHue hepmeHTa?

A) INoBeIIeHNe aKTUBHOCTH P YBEIMYEHUH CyOcTpaTa

B) CHmkeHue akTHBHOCTH ITPpH U30BITKE cyOcTpara

C) KonkypeHuust MeX1y IByMs epMEeHTaMH

D) I[NonHoe npekparienne peakiuy Ipy HyJIeBOH KOHIIEHTpaIuy cyocTpara

Orser:

[IpaBuibHeIil oTBET: B

AprymeHTanus: py BHICOKMX KOHIIEHTPALUIX CyOCTpara peakiys TOpPMO3UTCS U3-3a 00pa30BaHMs HEaKTHBHBIX KOMILJIEKCOB
dbepmenT—cyberpar.

Bonpoc 7.

Kakas BennanHa ocTaéTcsl MOCTOSHHOMN B 3aMKHYTOH CHCTEME COTJIACHO TIEPBOMY 3aKOHY TEPMOIMHAMUKN?
A) DHTpoTHA

B) BuytpenHss aneprust

C) Temniepatypa

D) CBoGozanas sHeprus

Ortser:

ITpaBunbHsI oTBET: B




AprymeHTanys: nepBblii 3aKoH (GpopMyupyeTcs: Kak 3aKOH COXpPaHEHUs SHEPTUH: BHYTPEHHSISI SHEPTUSI MOXKET U3MEHSTHCS
TOJBKO 3a CUET TeTIa U paboTHI.

Bonpoc 8.

Kakast xapakTepucTrka COOTBETCTBYET BTOPOMY 3aKOHY TEPMOIUHAMUKH?

A) CoxpaHeHHe SHTATBITUA

B) ITocTosHCTBO TEMIIEpaTypsl

C) HeoOpatumpblii pocT SHTPOITUH B 3aMKHYTBHIX CUCTEMAX

D) VBenuueHue 4nciia YacTHIl B peakuuu

Ortser:

IIpaBunbHseI oTBeT: C

AprymeHTanusi: BTOpoi 3aKOH yTBEPKIAET, YTO IHTPOIHS B 3aMKHYTBIX CHCTEMaX He yObIBaeT.

Bonpoc 9.

Uro oTpakaeT kod(dunreHT B3auMHOCcTH OH3arepa?

A) HezaBucumocTh mporieccoB

B) B3anMocBsS3aHHOCTb TOTOKOB M CHJI B TEPMOJIUHAMHUKE

C) Ipsmyro mpomopIHOHATEHOCTD KOHIICHTPAIHA

D) Crryuaitabie kKoeOaHUs CHCTEM

OrtserT:

IIpaBuibHbIN OTBET: B

AprymeHTanus: cootHoureHust OH3arepa MokasbIBalOT B3aMMO3aBUCHMOCTh 000OMIEHHBIX IOTOKOB U CHJI B HEPaBHOBECHOU
TEePMOJANHAMHUKE.

Bonpoc 10.

Kaxkas xondopmanus 6enka sBisiercst Hanboee cTabMIbHON B (PU3HOIOIMIECKUX YCIOBHAX?
A) [lenatypupoBaHHas ¢popma

B) 'noGymna

C) CiyuaiiHblit KITyOOK

D) Crnmpanp—kiry60ok

OrtserT:

IIpaBuiibHbI OTBET: B

AprymeHTanusi: rio0ynspHas popma Genka ycToldnBa U QyHKIIMOHAIBHO aKTHBHA B KIIETKE.

Bonpoc 11.

Kakoii mpornecc o6ecnieunBaeT akTUBHBIN TPAHCTIOPT HOHOB Yepe3 MeMOpaHy?
A) pocrast qupdysus

B) I'panueHT KoHUEHTpanuu O0e3 3aTpaT SHEPTUH

C) Pabora AT®-a3sl ¢ 3aTparoii sHeprun

D) Ocmoc

Ortser:




IIpaBunbHsli otBeT: C
ApryMeHTanus: akTHBHBIN TPaHCIOPT TpeOyeT SHEPTHH, OOBIYHO 3a c4ET ruaponn3a ATO.

Bonpoc 12.

Uro sBNsAeTCSA NPUIMHON BO3HUKHOBEHHS TTOTEHITHANIA ICHCTBUS B HEPBHOH KIIeTKe?

A) Mennennas auhdy3us Boms!

B) Brictpsrit Bxox Na' u Beixon K+ uepe3 meMOpany

C) U3meneHue TemMneparypsl cpeJibl

D) Haxomnenue AT®

Ortser:

IIpaBuibHBIN OTBET: B

AprymeHTanus: MoTeHnua IeHCTBUS BOSHUKAET O1aroaps JAenossipi3alui MeMOpaHbl BCIEACTBUE ABWKEHHUs HOHOB Na'
K*.

Bonpoc 13.

UYro ommceiBaeT Teopusi Mutdesma (XeMHOCMOTHYECKAST TEOPHST)?

A) INpouecchl hoToCHHTE3a B XJIOPOIIIACTaX

B) DnexTpoHHO-TpaHCTIOPTHYO IeTb U o0pa3zoBanne AT® 3a c4ET IPOTOHHOTO TpagHeHTa

C) AKTHBHBIH TPaHCTIOPT KaTbIUS

D) MexaHU3MBI 3K301IUTO3a

OrtserT:

IIpaBuibHbIN OTBET: B

AprymeHTanusi: Teopust Mutdesuia o0bsichsier cunte3 AT® ¢ ucnosap30BaHHEM YHEPTHU 3JIEKTPOXUMHUYECKOTO IIPOTOHHOTO
rpajreHTa Ha MeMOpaHax.
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Bonpoc 14.
YcTaHOBHUTE COOTBETCTBUE MEXTY MPOIIECCAMHU M X XapaKTEPUCTUKAMHU:

a) OKCIIOHEHIIUAIBHBIA POCT

b) Jloructuueckuii poct

¢) XumHuk—xkepTtBa (Jlorka—BonsTeppa)
d) ABToKOJICOaHMS

OrBer:

IIpaBunbHEIN OTBET:

a — 3 (Poct 6e3 orpann4eHuin)

b — 2 (Pocr ¢ HachIeHHEM)

¢ — 1 (IlomynAanmoHHAsI TUHAMUKA)
d — 4 (IlpenenbHbII [UKIT)




Bonpoc 15.
YCTaHOBUTE COOTBETCTBHE MEXIY METOJAMH U HX HA3HAYCHHEM:

a) DIEKTPOHHAS MAKPOCKOITHS
b) AMP-ciekTpockonus

¢) DIIP-ciexTpockomus

d) dayopecueHTHBIE METOBI

OrtserT:

IIpaBUIIBHBIN OTBET:

a — 1 (M3yueHue ynpTpacTpyKTyphsl MeMOpaH U O€JIKOB)

b — 4 (U3yuenune koHpOpPMAIMK U THHAMUKH OCIKOB)

C¢ — 2 (M3yueHne paguKaioB U JEKTPOHHBIX COCTOSHII)

d — 3 (M3y4eHue AUHAMUKY U B3aUMOICUCTBUH OHOMOJICKY.T)

3aganue 3aKPLITOI'0 TUIMA HA YCTAHOBJICHUE IMMOCTIECA0BATECJIBHOCTH

Bonpoc 16.
Pacrmosioxure 3Tambl MPOBEACHMS SKCIEPUMEHTA IO ONPEACIICHUIO KHMHETHYECKHX MapaMeTpoB (GepMeHTa B NPaBUILHOU
HOCIICIOBATEILHOCTH:

A. VI3MepeHune CKOpOCTH peaKIMK P Pa3HbIX KOHIIEHTpAIUsIX cyocTpaTra
B. IToctpoenue rpaduka 3aBUCHMOCTH CKOPOCTH OT KOHIICHTPAITUH

C. Onpenenenrie Vmax 1 Km

D. IToarotoBka pacTBOPOB cyOCTpaTa U hepMeHTa

E. AHanu3 nosy4yeHHBIX TaHHBIX

[paBunbreni otBeT: D-A-B-C-E

Bonpoc 17.
Pacnonoxwure 3Tars pOpMUPOBAaHUS OTEHIMANA ISHCTBUS B IPaBUIIBHON MOCIIEI0BATEILHOCTH:

A. Penonsipuzanust 3a cu€T Beixoga K+

B. Jlenonspusarus — ObICTpHhIiA Bxoa Na*
C. T'unepnionsipu3ariyisi MeMOpaHbl

D. BoccranoBienne noTeHInana mokos
E. Cragus nmoxost

[MpaBunbuenii otBe: E-B-A-C-D




3agaHue OTKPBITOr0 THIIA C PAa3BEPHYTHIM 0TBETOM

Bonpoc 18.
OO0bsicHUTE, YTO Takoe OudypKalysi B IMHAMHYECKUX cicTeMax. [loueMy u3ydeHne Oudypkanunit BaxxHo st Onopusuku?

IIpaBUIIBHBIN OTBET:

budypkamuss — 3TO KaueCTBEHHOE W3MEHEHHE IOBEACHHMS CHCTEMBI IPH HM3MEHEHWHM NapaMeTpa. B Onodusuke ona
ONUCHIBAET MEPEXO0J]] OT CTAllMOHAPHOTO COCTOSIHUSL K KoJieDaTeNbHOMY pexuMmMy (Hampumep, B HeHpoHax wWiu
(hepMEHTATUBHBIX peaknusax). V3ydenne OmdypKarpii MOMOTaeT MPOTHO3MPOBATH MOBEACHHE OMOIOTMYECKHX CHCTEM H
YCTOWYUBOCTb UX COCTOSIHUU.

Bonpoc 19.
[Touemy nporieccbl OHOPHEPTETHKH B KIIETKE OIMCHIBAIOT Kak conpspkéHHbie? [IpuBeaute npumep.

IIpaBuiIBbHBIN OTBET:

B kxneTke MHOTHE IpoLiecchl HE MOTYT IPOTEKaTh CAMOIPOU3BOJIBHO, TO3TOMY OHH COIPSIYKEHbI C peaKUsIMHU, BbIIEISIOIIIMA
sHepruto. Hampumep, cunres AT® compspk€H ¢ MEpeHOCOM DJJIEKTPOHOB W CO3JaHMEM MPOTOHHOTO TpajueHTa B
MUTOXOH/pHsX (Teopuss Murdemna). Oto oOecrneunBaeT 3S(QQPEKTUBHOE HCIONB30BAHUE HSHEPrUM U YCTOHYMBOCTH
MeTabou3Ma.

Bonpoc 20.
Yto Takoe ruApoGpoOHbIe B3aUMOICHCTBHUS U KaKyI0 POJIb OHU UTPAIOT B JOPMUPOBAHUY CTPYKTYPHI OCIKOB U MeMOpaH?

[IpaBuibHBII OTBET:

I'mapodoOHBIE B3aMMOAEHCTBHS — 3TO CTPEMJICEHHE HETIOJIPHBIX TPYIIT MOJIEKYJ H30erarb KOHTakTa ¢ Bomoi. OHH
00eCIIeYMBAOT CBOpPAYMBAHUE OEJIKOBBIX TJI00YyNT UM (HOPMUpPOBAHME JUIMHIHOTO OMCIIOSN MeMOpaH. DTH B3aUMOJCHCTBHUS
KPUTUYIECKH BaXXHBI I CTAOMIBHOCTH U (YHKIIMOHAJIBHOCTH OMOJIOTHYECKUX MAaKPOMOJIEKYJI.
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