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l. Hean 1 32024 TUCHUTLTHHBI:

Heab: ¢dopmupoBanmne mnpeacTaBieHUd 00 ocHOBax (HEPMEHTATHBHOIO KaTalu3a,
MOJICKYJIIPHBIX MEXaHW3Max JeWCTBHS (EPMEHTOB M TNPUMCHEHHE TOJYyYCHHBIX 3HAHUU W
HABBIKOB B PEIICHUH MTPO(HECCHOHATBLHBIX 3a/1a4.

3agaun:

- MOJIyYyeHHE 3HaHUH 0 POPMUPOBAHUH MTPOCTPAHCTBEHHOW CTPYKTYPHI (PEPMEHTOB.

- (opMHUpOBaHKE MPEICTABICHUN O MEXaHU3ME JCHCTBUS (PEPMEHTOB.

- H3yYeHHE OCHOBHBIX MPHUHIHUIIOB U MyTEeH perynsiuu pepMeHTaTUBHON aKTUBHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuebnas mucummumnHa b1.B.3 «MonekynspHble OCHOBBI ACWCTBUS (HDEPMEHTOBY»
OTHOCHTCS K 4acTH, GOPMHUPYEMOM yUaCTHUKaMU 00pa30BaTeIbHbIX OTHOIIECHUH.

2.2. Jlns u3y4yeHUs MAAHHOW y4eOHOW IMCUMIUIMHBI HEOOXOIUMBI 3HAHHS, YMEHHUS W
HaBBIKHM, (OpPMHpYEMBbIE NPEALISCTBYIOIIMMHU AUCHUIIMHAMU: buoxumus, OOmas O6uonorus,
buoxumus pactenuit, MosnekymnsipHas OMOJIOTHSL.

2.3. Ilepedyenp nocneayromux y4eOHbIX JAUCLMILINH, Ui KOTOPBIX HEOOXOAUMbI 3HAHMS,
YMEHHUSl U HaBbIKH, (opMupyemble NaHHOM y4eOHOW AMCUUIUIMHON: BbHOoXMMHMUYEecKHe MeTOIbl
uccienoBanus, bonbimoit npaktukym no npoduiio, buoxumus mem6Opan, CTpykTypa, GyHKIUU
U cuHTe3 0enkoB, OCHOBHbIE META0OIMUYECKHE ITyTH U UX peryiisinus, BoinonHenue BKP.

I1.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI
[Ipouecc oOcBOEHMS IUCUUIUIMHBI HAalpaBieH Ha (QOPMUPOBAHUE KOMIIETEHLUU B
coorBerctBun ¢ ®I'OC BO um OIl BO no nanHomy HampaieHuto noaroroBku 06.03.01
«buonorusy», npoguie «bruoxuMuI»:
I1K-1: CnocoOeH mpUMeHATh Ha MPAKTUKE TEOPETUYECKHE OCHOBBI M 0a30Bbl€ METOJIbI
OMOJOrN4YEeCKOH XMUMMH, T€HETUKH, MOJIEKYJISIpPHON Ouonoruu, Gu3HoiIOruu U OMOTEXHOJIOTUHU
pacTeHHH.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4eHHS MO JUCHHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIN

Komnerenuus NuaukaTopsl Pe3yabTarhl 00yueHust
KOMIIETeH Ui
I1K-1 HJIK ik 1.1 3HaTh: -  TOPUHIMUIBI W OCOOCHHOCTH
CnocobeH mpuMeHsATh Ha | 3HaeT TeopeTHueckue | PEPMEHTATHBHOIO KaTanusa;
NMPAKTHKE TEOPETHYECKHE | OCHOBBI  GUONOTHUEcKoil | ~ 33KOHOMEPHOCTH (POPMHPOBAHUA HATHBHOM
OCHOBBI ¥ 0a3oBbIE | XMMUH, remeruku, | CTPYKTYPHI depuenta;
METOJbI  OMOJIOTUYECKOW | MOJNEKYISIpHOW OHONIOTHH, 'KHaCCH(bHKaHHEOHHOMeHKHaTypy (epmerToR;
- MEXaHU3MBI JICHCTBUSI )EPMEHTOB;
XHUMWH, TCHETHUKH, | OMOTEXHOJOTHH u .
. .- yTH peryJsium (bepMeHTaTUBHOM
MOJIEKYJISIpHON Ouonoruu, | U3NOIOTUN  PACTEHUH, AKTHBHOCTIL:
¢usnonoruu ¥ | 6a30BBIX METOIIOB | Vyerp: - MCMONB30BATh 3HAHWE JH3UMOJIOTHH
OMOTEXHOJIOTHH PACTCHHUI | HCCIEIOBaHUM. s OGBICHEHHS 0COBEHHOCTE
(GHU3MOIOTMYECKUX ~ TPOIIECCOB B JKHMBBIX
OpraHu3Max,
Biagets: - OCHOBHOW  TEpMMHOJIOTMEHN
COBPEMEHHOU 3H3UMOJIOTHH.
- HaBBIKAMU IIOUCKA He00X0 MO
WHPOPMALIMU TI0 HM3Y4YaeMOW JUCIMIUIHHE C
HCIIOJIb30BAHUEM COBPEMEHHBIX
HH()OPMAIHOHHBIX TEXHOJIOTHIA
HJIK nik 1.2 3HaTh: - NOPUHIMIOBI W OCOOCHHOCTH




YMmeer IIPUMEHSATH
OMOXUMHYESCKUE n
MOJICKYJISIPHO-

OMOJOrHYeCcKue  METOJbI
HCCIIeIOBaHUM JUIS

W3YYCHHS OHOJOTHYECKHX
00BEKTOB.

(epMEHTATHBHOTO KaTaJln3a;

- METOJBl OYHCTKH M KOJMUYECTBEHHOW OIICHKH
(hepMeHTOB;

- IPaKTUYECKYIO 3HAYMMOCTD YH3UMOJIOTHH.
VYMeTb: - HCHONb30BaTh 0a30BbIe 3HAHUS
9H3UMOJIOTUH TS 00BSICHEHUS
IKCIIEPUMEHTAJIBHBIX PE3yJIbTAaTOB.

Brnagers: - HaBbIKAMU TIOMCKa HEOOXOIUMOI
uHOOpPMALIUK TI0 W3Y4aeMOH IHCLUHUIUIMHE C
UCIIOJIb30BAaHUEM COBPEMEHHBIX
UH()OPMALMOHHBIX TEXHOJIOTHIA




V.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM THCHUILIMHBI COCTABJISAET 3 3aUeTHBIX eAMHHIbI, 108 yacos, B ToM uncie (0,72 3a4eTHBIX eIMHUIIBI, 26 YaCOB Ha IK3aMeH.

W3 HUX peann3yercs C UCMOIb30BaHUEM JIEKTPOHHOTO O0YYEHHUS M JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUIH32 Yaca.

®opma NPOMeKYTOYHOM aTTeCTALMHU  DK3aAMEH.

4.1 CopepxaHue IMCUUIIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBeJIEHHOI0 HAa HMX
KOJIMYECTBA aKaJIeMUYECKHX YaCOB

Ne Pa3zjen qucuuniannbl/Tema = Buapl yaeOHo# paboThI, ®opMa TeKylIero
n/H < | BKIIKOYas CAMOCTOSTENbHYIO paboTy 00y4arOIKXCsl , | KOHTPOIIst
- E MPAKTUYECKYIO MOJITOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
g 3 (B yacax) dopma
S g MPOMEKYTOYHOI
52, KonTakTHas pabota mpenogaBaTens ¢ =
=S 2 arrecrauuu
=S 00yJaromuMHucs =
& 2w < (mo cemecTpam)
3 2 = =
ol = = 2 S =
5 : ; E Jexmus | Cemunap/ KoncyabTanus 58
s = = = MpakTuueckoe, S g
V|l 9 N e JabdopaTopHoe S =
O~ = = 3aHsATHE/ O =
1 2 3 4 5 6 7 8 9 10
1 Pasnen 1. BBexenue. DH3uMoOI0TMs 6 15 0,5 - - 1 YCTHBIN ompoc
2 Pemenne yueOHbIX
Pasnen 2.CTpyKTypHasi OpraHu3anus U TDOGICMHELX
(¢epmenToB u e¢é popmupoBaHue. P N
6 4 1 2 - 1 3aJ1a4, MUCHMCHHBIN
Tewma 2.1. IIpocTpaHCTBEHHAs CTPYKTYpa OIDOG
(bepMeHTOB. poc,
TECTUPOBAHUE
3 KOHTPOJIbHbIE
Tewma 2.2. Mexauu3mbl GOpMHUPOBAHUS 6 6 5 3 1 BOIPOCHI, YCTHBIN
MIPOCTPAHCTBEHHOMN CTPYKTYPBI OEIKOB. OIIpoC C
JMCKYCCHEN




TECTUPOBAHUE,
peleHue 3anay

4 KOHTPOJIbHBIE
Tewma 2.3. AKTUBHBIN HIEHTP EPMEHTOB. 2,5 0,5 BOTIPOCHL,
JUCKYCCHS,
MCbMEHHBIN OITPOC
) TECTUPOBAHUE,
Tewma 2.4. I30dhepMeHThI, 3MMOTEHBI U 4 1 pernieHue yueOHbIX
MYJIbTA(DEPMEHTHL. U TIPOOJIEMHBIX
3aja4, IUCKyCCUs
6 [MuceMeHHBIIH
Tema 2.5. KopepMeHTBI U IpOCTETUYECKHE 55 15 OIIpOC, pelleHHe
IPYIIIBL. ' ' y4eOHBIX U
poOJIEeMHBIX 33134
7 Pasnen 3.001mme npeacraBieHus o YcTHbIl onpoc,
MexaHHu3Me JielicTBUs epMEHTOB. 25 05 TECTUPOBAaHUE
Tema 3.1. B3aumoneiictBue depMeHTa ¢ ' '
cybcTpaTom.
8 Tema 3.2. Tumnsl kaTanu3a, UCHOJIb3yEMbIE 25 05 YcerHbI onpoc,
dbepMeHTaMHu. ' ' TECTUPOBAHUE
9 NYCbMEHHBIN
orpoc,
Tema 3.3. KoBasileHTHBIN KaTaaus. 6 2 KOHTPOJIbHBIE
BOIIPOCHI,
JUCKYCCHSI
10 Tema 3.4. Kuneruka (epMeHTaTUBHBIX TECTHPOBARKS,
peakiil. 2,5 0,5 JUCKYCCHSI, YCTHBIN
oIpoc
11 KOHTPOJIbHBIE
Pa3nen 4. CoiicTtBa ¢epMeHTOB. BOIIPOCHI, pEeLIEHUE
Tema 4.1. CnenpuuHOCTH IeHCTBUA 5 1 y4eOHBIX U

(bepMeHTOB.

poOJIeMHBIX 3a/1a4,
JIUCKYCCHS




12

Tema 4.2. UIHruOUTOPHI U aKTHBATOPHI

TECTUPOBAHUE,
pernieHue yueOHbIX

) 1
(hepMeHTOB. U TIPOOJIEMHBIX
3a/1a4, AUCKYCCUs
13 | Pa3zngexa 5. Knaccudukanus ¢pepMeHTOB. MMACbMEHHBIN
Tewma 5.1 IpunHIune! k1accupuKaum 1 - ompoc,
(hepMEeHTOB. TECTUPOBAHUE
14 Pemenne yueOHbIX
U IPOOJIEMHBIX
Tema 5.2 XapakTtepucTuKa OTI€JIbHBIX KJIACCOB N
2 - 3a/1a4, TUCbMEHHbIN
(bepMeHTOB.
orpoc,
TECTUPOBAHUE
15 KOHTPOJIbHBIE
Pa3zjnen 6. MexaHu3Mbl peryjisiuuu BOIDOCLL
AKTHBHOCTH (pepPMEHTOB. pOChL,
5 1 JIUCKYCCHUS
Tema 6.1. Annocrepuueckas peryisuus .
NMCbMEHHBIN U
aKTUBHOCTH (DEpPMEHTOB. o
YCTHBIN OIPOCHI
16 TECTUPOBAHHUE,
Tema 6.2. Perymsinust pepMeHTATUBHOM 4 1 penieHue yueOHbIX
AKTHUBHOCTH. U IPOOJIEMHBIX
3a/1a4y
17 Pazgen 7. MeTroabl O4MCTKHU M ONIpeAeIeHUs KOHTPOJIbHBIE
AKTHMBHOCTH (pepMEHTOB. 3 1 BOIIPOCHI,
Tema 7.1. MeTobl OUYUCTKH JHUCKyCCUs
18 Tema  7.2. Meroasl  omnpezneneHus TECTUPOBAHUE,
aKTUBHOCTH (DEPMEHTOB. peleHne yueOHbIX
Tema  7.3. Meronsl  uccien0oBaHUs U TIPOOJIEMHBIX
CTPYKTYpPBI U (PYHKIMH (PEpMEHTOB. 2,5 0,5 3a/1a4, JUCKYCCHSI
PeHTreHoCTpyKTypHBI ~ aHalmu3,  CauT-
HalpaBJIEHHBII  MyTareHes3, MOJEKYJSPHBIMA
JOKHUHT, (hepMEHTAaTUBHAsI KHHETHKA.
19 | Pa3nea 8. [IpakTnyeckoe HCNOIb30BaAHHE 35 05 KOHTPOJIbHBIE
(¢epmenToB. ' ' BOIIPOCHI,




Tema 8.1. @epMeHTHI — MapKephl U UX

JUCKYCCHSl YCTHBIN

HCIOJIb30BaHNE B MEIMIIMHE U HAYYHBIX orpoc
HCCIIEIOBAHMSIX.
20 Pemenne yueOHbIX
U TIPOOJIEMHBIX
Tewma 8.2. [Ilpumenenue hepMeHTOB B 2 P N
o 6 5 - - 2 1 3aJa4, MMCbMEHHBIN
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.
orpoc,
TECTUPOBAHUE
4.2 I11aH BHeayAUTOPHOM CAMOCTOSATEJIbHON PadoThl 00y4aOIIUXCS 110 JUCHUILIMHE
CaMocCTOsITeNIbHAS Pab0Ta 00YUaIOIIMXCS YueOHo-
METOIHYIECKOe
OneHouyHoe
Cemectp| Haspanue pasnena, TeMsl . Cpoku  |TpynoeMKoCTh obecneueHune
Bun camocTosTenpHO# paboTh CPENCTBO N
BBITIOJTHEHUSI (uac.) CaMOCTOSITEIIBHOU
paboThI
[TonrotoBka K  NPaKTUYECKOM 3aHATHIO c cTHBIN onpoc | V a) 1 (1-3
Paznen 1. BBenenmne. b P y .| YKa3bIBae y p )10-3)
6 UCIOJIb30BaHUEM KOHCIEKTa JIEKIUU U PEKOMEHIYEeMO 1
OH3UMOJIOT U M HEJEINI0
JUTEPATYPHI
ITogrotroBka K NPAKTHYECKUM  3aHATHAM  C Konrponsnsie | V a) 1 (1-3)
HCII0JIb30BAHUEM KOHCIIEKTOB JeKUUN " BOIIPOCHI,
Pazpen 2.CTpyKTypHasi |peKOMEHAYEeMOMH JUTEPATYPBI c W3yYECHUEM YCTHBII orpoc,
opraHu3zaunus TEOPETUYECKOTO MaTepuaia 1o BOTIPOCAM: |\ oo MMCbMEHHBIN
6 |depmeHTOB U eé [IpocTpancTBeHHas cTpyKTypa pepMeHTOB. MexaHU3MBI M HETEIO 5 orpoc,
¢opmupoBanue. (hopMHpOBaHUS POCTPAHCTBEHHON CTPYKTYpPbI OEIKOB. TECTUPOBAHUE,
Temsr 2.1 - 2.5 AxTuBHBIE  1eHTp  (epmenToB.  M30(epmeHTSHI, pelieHne
3UMOTeHbl U MynbTudepMmeHThl. Kodepmentsl u 3azad,
MPOCTETUYECKUE TPYNIIbI TECTUPOBAHUE




CamocrosTenpHast paboTta o0yuaromuxcs

VYuebHo-

OleroHOE METOINYECKOE
Cemectp| Hasauue paszena, TeMbl y Cpoku | TpynoemMKoCTh obecrieueHme
BI/II[ CaMOCTOATCIIbHOU pa6OTLI Cp€aACTBO o
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
[TogrotoBka K  NpaKTUYECKOMY  3aHATHIO  C MMUCbMEHHBIN Va)l (1-3)
Pasnen 3.06mmme HCIIONb30BAHUEM KOHCIIEKTOB b (901717 u OTIPOC, YCTHBIN 2 (1-2)
HpeCTABICHHS 0 PEKOMEHAYEMOH  JINTEpaTypsl  C W3y4YCHUEM orpoc,
6 . TEOPETUYECKOTO marepuaia o BOMpocam:| YKa3biBae 4 KOHTPOJIbHBIE
MeXaHu3Me JieiicTBUSA N
(bepMenToB., BiaumoneticTBre hepmeHTa ¢ cyocTparom, M HEJICITIO BOTIPOCHI,
Tenur 3.1 — 3.4, Tumbr  xaTanmu3a,  HWCHONB3yeMble  (epMEHTaMH, TMCKYCCHS
KoBasienTHpIli KaTanu3, KuHeTnka (epMeHTaTHUBHBIX
peaKuuid.
[lonrotroBka K  OPaKTUYECKOMY  3aHATHIO  C KOHTPOJIbHBIC Va)l(l,3)
Pasnea 4. CroiicTsa HCTIONB30BAHHEM KOHCIIEKTOB TeK I " BOTIPOCEL, 2(1,2)
6 |depmentos. PCKOMEHIYEMOH  JINTEpaTypbl  C u3ydeHueM| YKa3biBae 9 yCTHBIA M
Tesurd.1 4.2 TEOPETUYECKOTO marepuaia o BOTIPOCAM:| M HEZEIIO MUCHhMEHHBIN
' CrnenuduuHocTh AeUcTBUS HepMeHTOB, VHTHOUTOPHI U orpoc,
aKTUBATOPHI (hepMEHTOB, peleHne 3aaa4y
[logrotoBka K  NpakTUYECKOMY  3aHATHIO € KOHTPOJIbHbBIE Va)l(1-3)
Pasnex 5. HCTIOMB30BAHHEM KOHCIIEKTOB TIeK I " BOTIPOCHI, 2(1,2)
. Kaaccudukamus PEKOMEHIYeMOW  JUTEpaTypbl  C W3YHCHUEM| ;o oo pelieHue
TEOPETHYECKOT0 MaTepuaia 1o Bompocam: [TpuHIMTIBI 2 Y4eOHBIX U
?epMCSH TOB'S 5 KIaccupuKauu (bepMeHTOB, XapakTepucTuka M HeReo MPOOIEMHBIX
ML 2.1 =92 OTJIENbHBIX KJIACCOB (hePMEHTOB. 3ajau,
TECTUPOBAHUE
[logrotoBka K  HpakTUYECKOMY  3aHATHIO € YCTHBIN U Va)l(1-3)
Pa3gen 6. MexaHu3Mbl  |HCIIOJI30BAHUEM KOHCIIEKTOB TIeK I " MUCHMEHHBIN 2(2)
6  [PeryssiMH aKTHBHOCTH PEKOMEHIYyeMOW  JTUTEpaTypbl  C n3ydeHueM| YKa3biBae 5 or1poc,
(¢epMeHTOB. TEOPETUYECKOTO marepuana o BOTIPOCAM:| M HEJICITIO pelieHne
Tewmsr 6.1 — 6.2. Annoctepudeckasi perysiiysi akTUBHOCTH (PEPMEHTOB, 3ajad,
Perymnsiius hepMEHTaTHBHOM aKTHBHOCTH. TECTHPOBaHHUE




CamocrosTenpHast paboTta o0yuaromuxcs VYuebHo-
METOIIECKOEe
OneHouyHoe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKoCTh obecrieueHue
BI/II[ CaMOCTOATCIIbHOU pa6OTLI Cp€aACTBO o
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
[logrotoBka K  IPaKTUYECKOM 3aHATHUIO c KOHTPOJIbHbBIE Va)2(,2
Pa3zgen 7. MeToanl P y N P )2(1.2)
HCII0JIb30BaHUEM KOHCIIEKTOB JIeKIHI u BOIIPOCHI,
OYHUCTKH U OmNpeieeHust .
6 |axrmenocrn PEKOMEHIYeMOW  JIUTEpaTypbl  C u3ydyeHueM| YKa3blBae 3 pelieHue 3aaa4
(bepMenToB TEOPETUUECKOr0 Marepuaja 1o BompocaM: MeToabl| M HEeJlemto
P ' OUYHUCTKHU (hepMeHTOB, MeTtos1 ornpezeseHus
Temsr 7.1 —7.2..
aKTUBHOCTH (pepMEHTOB.
[lonroroBka K  OPakTUYECKOMY  3aHATHIO  C YCTHBIN U Va)l (1-3)
Pa3nen 8. HCIOJIb30BAHUEM KOHCIICKTOB b (901717 " MUChMEHHBIN 2(1-3)
IIpakTnyeckoe PEKOMEHIYeMOW  JUTEpaTypbl  C M3YHCHUEM| v, oo orpoc,
6 |ucmosab30BaHHe TEOPETHYECKOT0 MaTepuaia 1o Bomnpocam: OepMeHTH — M HEEIIO 2 perieHue
(depmenToB. MapKepbl U UX HCIOJIb30BaHUE B MEIUIIMHE M HAyYHBIX y4eOHBIX U
Temsr 8.1 — 8.2. HCCIIEN0BAHMSAX, [Ipumenenue bepMeHTOB B IIPOOJIEMHBIX
MIPOMBIIIIJIEHHOCTH M CEJILCKOM XO035HCTBE. 3ajau

OO6mmii 00beM caMOCTOSITEILHOH PadoThI 10 TUCHUIUIMHE (Jac) — 21

N3 Hux o0beM caMOCTOATEIbHONH pPadOTHI

€ MCNOJb30BAHHEM 3JIEKTPOHHOI0 OOY4YeHMsl H

AUCTAHIMOHHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHI (4ac) — 5




4.3 Conepxxanue yueOHOro MmarepuaJjia
Pazoenvi 6-8 npoepammul coomeemcmeyrom mooyao “I enemuxa u eenHemuueckue mexHoi02uu 8
NPOMbLULTIEHHOU ODuomexroao2uu”

Pa3znen 1. Beenenne.

Tema 1.1. DH3UMOJI0THH.

DH3UMOJIOTHS, HAyKa 0 OMOJIOTHYECKUX KAaTAIU3aToOPax, €€ eI U 3a/1a4H, CBSI3b C APYyTUMU
qucturuinHaMu. Vcropus pa3BUTHS SH3MMOJIOTMH. 3HAY€HHE HSH3UMOJIOTUU JJisi OWOJIOTHH,
MEUIIMHBI, POMBIILJIEHHOCTH U CEJIbCKOTO XO3sIICTBA.

Pasnen 2.CTtpykrypHas opranusanusi pepMeHTOB M €€ popMupoBaHue

Tema 2.1. IIpocTpancTBeHHas1 CTPYKTYpPa (pepMEeHTOB.

[lepBuunas cTpykrypa. BropuuHnas cTpykrypa: a-crnupaib, f-CTpyKTypa, B-oBopoT. Buss
KOMOMHAIMKA PAa3IUYHBIX 3JEMEHTOB BTOPHUYHOW CTPYKTYpbl Uil 0Opa3oBaHUS OEJIKOBBIX
MOTHBOB - OCHOBBI KJacCH(UKAIMM OCJIKOBBIX CTPYKTYyp. TpeTuuHass CTpyKTypa, CBS3H,
ydacTByrouie B €€ crabwinzanuu. JIOMEHbl U MX OCHOBHBIE XapaKTepUCTUKU. YUeTBepTUUHAS
CTpYKTypa OenkoB. MoJeKysipHble MEXaHU3Mbl KOH(OPMAIIMOHHOHN OJBMKHOCTH OCIIKOB U €
CBsI3b ¢ pyHKIUSIMH (hepMEHTOB

Tema 2.2. Mexanusmbl GopMHUPOBAHNS NPOCTPAHCTBEHHOM CTPYKTYPbI 0€JIKOB.

Pa6otsl K. AHdpuHCceHa o pedonauHry puboHykKIeassl U ero nocrynarsl. CaMoopranuzanus
0enkoB U «mapanokc JleBunransy. TepMoguHaMUUEeCKU M KUHETUYECKUM KOHTPOJIb (OJIANHTA,
“¢donauHroBas BopoHka “. Moaenu ¢donauara. Mojenb NpOMEXYTYyUHBIX COCTOSIHUM, CTaauU
¢donauura, mOHATHA TUAPO(YOOHOTO KOJIIATICUPOBAHHS ¥ ~PACIUIaBICHHON TIOOYIBI”.
@DepMeHThI, YCKOPSIOIME IPOLECC CBOpauyrMBaHUS - (OJAa3bl: MENTUANUI-IPOIUI-LIUC/TPaHC-
u30Mepas3a M MpOTeHHIUCYIb(puIu3oMepas3a. YdacTie marnepoHoB B (OpMUPOBaHUN HATUBHOM
koHpopmauuu pepmentos. Illaneponsr Hsp70 u ux Ouonoruueckue ¢pynkuuu. [laneponunst u
UX poJib B (POJITUHTE.

Tema 2.3. AKTHBHBII HeHTP ¢epMEeHTOB.

[Ipupona axkTUBHBIX LEHTPOB (epMeHTOB M uX (opmupoBanue. Karamutuueckuili u
a/ICOpPOLIMOHHBIN y4acTKU. AJUIOCTEPUUYECKHI LIEHTP U €r0 POJib B PErYJIATOPHBIX MPOLECCAX.

Tema 2.4. U30¢epMeHTHI, 3MMOTreHbI M MYJIbTH()EPMEHTHI.

Crpykrypa u3odepmenToB. JlakTataeruapojeHasa Kak KJIacCUYECKUH MPUMEP HM303HMOB,
pacnpenenenne €€ u30QopM B pa3IMUHBIX OpraHax W TKaHsaX. M3odepMeHTHl B OHTOreHE3e.
Hcnonb3oBanue u30(pEpMEHTOB B KIMHUYECKOM TUArHOCTHUKE. 3MMOTEHbl - HEAKTHBHBIC
NPEIIIECTBEHHUKN (DEPMEHTOB, aKTUBUPYEMbIE€ OIPAHUYEHHBIM MPOTEOIM30M. AKTUBALUS
TPUIICHHOT€HAa M XUMOTpUIICMHUTeHa. OCOOEHHOCTH oOpraHu3anuy, (YHKIMOHUPOBAHUSA H
peryisiuu MyJIbTU()EPMEHTHBIX CUCTEM.

Tema 2.5. KodepMeHTBI 1 IpOCTEeTHYECKHE TPYNIIBI.

Kodepmentsl — mepeHOCUMKH aTOMOB Bojopojsa u snekrpoHoB, HAJ[+, ®MH u DA,
yOuXWHOH, JumoeBass Kuciora. KodepMeHTb — MEepeHOCUMKH XHUMHMYECKUX TpYMIL:
nykneotuadocharel. Kodepment anerunupoBanus (auenuponanusi), kopepmeHT A (KoA),
TeTporyapodonmeBas KUCIOTa, NHpUAOKcanueBble KodepMeHThl. KodepmeHnTsl cuHTe3a,
M30MEpHU3aIMi ¥ PACIICIUICHUS YTJIEPOA-YIJIEPOJAHBIX CBs3ei: THaMuHIupodocdar, OHOTHH,
ankobanamMuH. Ponb MetannoB. depMeHTHI, A JEHCTBHS KOTOPBIX, HEOOXOJIUMBI HKeJe30,
Melb, LIMHK, MapraHel], CeJeH.

Pa3zpnen 3. O0mme npeacraBieHnst 0 MexaHHu3Me JeiicTBUsl pepMEeHTOB.

Tema 3.1. BzaumozaeiictBue pepmenTa ¢ cydocTpaTom.

OcHOBHOE U TIEPEXOJHOE COCTOSIHMS. OHeprus akTuBaluu. PepMeHT-CyOCTpaTHBIH
KoMmIuieKc. BzammopeiictBue ¢epmenta u cyOctpata: 3¢dekT cOMMKEeHUs U OpHEHTAIMH.
Oddext HanpsokeHHOW KoHpurypamuu. Oddext aepopmanuu  pepmenta. Teopuu
UHIYIIMPOBAHHOTO  KOH(OPMALIMOHHOTO COOTBETCTBHSI M  TEOpUS IMPEUMYIIECTBEHHOI'O
CBSI3BbIBAHUS MIEPEXO/IHBIX COCTOSTHUM.



Tema 3.2. Tunbl KaTaau3a, ucnojb3yemMble (pepMeHTAMH.

OOue KUCIOTHI M OCHOBAaHUS B MoJieKylax (epMeHTOB. Karanutudeckuili mMexaHH3M
acrapTaTHbIX mpotenHa3. [lerncuH: akTuBanus NpU OTUICIUICHWMM NIPO-MENTHIA U MEXAHU3M
katannza. CTpyKTypa U KaTaTUTHYECKUI MEXaHNU3M KapOOKCHIIeTITHIA3bI A.

Tema 3.3. KoBaJIeHTHBIH KaTaJIu3.

OOmas xapakrepucTtrka. Karanutuueckuii MEXaHU3M CEPHHOBBIX MPOTea3. XUMOTPHIICHH,
MEXaHU3M AaKTUBALlMM M XapaKTepUCTUKA OTIEIbHBIX CTagud Karanu3a. Karanutuueckuit
MEXaHU3M aleTWIXOJMHACTepasbl. LlucrenHoBble mporeassl. KHUCIOTHO-OCHOBHOW KaTallW3.
Karanutuueckuif ~ MeXaHU3M  QJKOTOJIBJCTUAPOreHa3bl.  ODJEKTPOPWIBHBIN  KaTaaus.
OnekTpopHUIbHBINA KaTannu3 aMHHOTpaHc(depa3 ¢ ydacTHeM MOJIeKYJ mHpHaokcanbpocdara u
NUPYBaTACTUIPOTreHas3bl C yyacTueM THaMuHIupodocdara.

Tema. 3.4. Kunernka (pepMeHTATHBHBIX pPeaKIHii.

OcHoBHbIE TOHATHS ()ePMEHTATUBHOW KHHETHKU. YpaBHeHHe Muxasmca-MaateH, Km,
Vmax, ko3pPUIHMeHT crienupuaHOCTH.

Pa3znen 4. CBoiicTBa (pepMeHTOB.

Tema 4.1. CneunpuyHoCcTb AeiicTBUS (PePMEHTOB.

CybctpatHas cnenuUYHOCTh - BaXKHOE CBOMCTBO (DEPMEHTOB KaK KaTalu3aTopoB
OenkoBoi mpupoabl. AOcomroTHas cyOcTpaTHas cnenuu(UIHOCTh, TPYIIOBas CyOcCTpaTHas
cnenupUIHOCTh, CTePeOCHeIU(PUIHOCTD.

Tema 4.2. UHruouTOopsl 1 aAKTUBATOPHI (pepMEeHTOB

O6patHoe 1 HeoOpatuMoe nHrudbuponanue. Konkypentueie nHruOUTOpHI, HrHOupoBanue
CYKIIMHATACTHIPOT€HA3bl MAJOHOBOM KHCIOTOH. ochopopraHuveckne BEIIeCTBA Kak
MHTHOUTOPHI alleTHIXOJIUHACTEepa3bl. IHrHOUTOPH! (PepMEHTOB KaK JIEKaPCTBEHHBIE MpermapaThl.
AKTHBaTOpHI (DEPMEHTOB, JeiCTBHE KATHOHOB M aHUOHOB. BHsiHNE HAa aKTUBHOCTH (DEPMEHTOB
temMiiepatypsl, pH cpeast

Paznen 5. Knaccudukanus pepMeHTOB.

Tema 5.1 Ilpunuunsl kaaccupukanuu pepMeHTOB.

CoBpemeHHass MexayHapoaHas HoMmeHkiarypa EC. OOmas XapakTepUCTHKa KIIacCoB.
[TpuHLIMIIBI IEeTeHMs Ha MTOJIKIIAcChl U oanoakiaccel. HomeHnkinarypa ¢pepMeHTOoB.

Tema 5.2. XapakTepucTuka OTACIbHBIX KJAcCOB (epMeHTOB. OKCHUAOPENYKTa3bl.
Hekotopele  mpexncraBuTeNM — Kilacca:  aJKOTOJIBAECTHUAPOreHasa,  JIAKTaTAETHIpOreHasa,
rIIyTaMaTeruporeHasa, HUTpaTperykrasa, nojupeHoN0KCHaa3a, IHTOXPOMOKCHAa3a, KaTanas3a
U nepokcugaza. TpaHcdepasbl, o0mas xapakTepucTHKa Kiacca. I'maponassl. XapakTepuCTHKA
scTepas, IIMKo3uAa3, nporeas. Jluaspl. XapakTepucTuka JekapOOKcuiIas, alboja3, THIparas.
N3omepasbl. JIurassl.

Paznen 6.MexaHu3mbl peryJsiiui aAKTUBHOCTH (pepMEHTOB.

Tema 6.1. Annocrepuyeckas peryJsinusi AKTUBHOCTH )epMEHTOB.

Mexanusmsl  amnocrepuueckux 3¢ ¢ektoB. Perynsropuble aomMeHbl. OCHOBHbIE YEPTHI
MoJieNiel, OMMCHIBAIOIIMX KOOMEepaTUBHOE AelcTBHE (hepMeHTOB. IIpumepsl, WITIOCTpUpyoIue
MEXaHHU3MbI AIJIOCTEPUUECKON PEryJIsIuu.

Tema 6.2. Perynsiuus (pepMeHTATHBHOM AKTHBHOCTH.

Perynsuus 6enok-0eNKOBBIMM B3aUMOJICUCTBUSMU: PETYISIIMM aKTUBHOCTU (DEPMEHTOB
accolpanuei/aucconranyed  mporomMepoB,  AKTHBauus  (epMEHTOB B .pe3yjbTare
MPUCOEANHEHUS PETYJISITOPHBIX OenKoB. Perynsius KoBaJIeHTHBIM CBe3blBaHHEM. Perymsnus
OTPaHUYEHHBIM  TPOTEOJIM30M,  aKTUBAIMS  NMPO(YEpPMEHTOB,  MEXaHU3M  aKTHBAlUU
MAaHKPEAaTUUECKUX MPOTEOIUTHUECKUX (EPMEHTOB, MEXaHHU3M AaKTHUBALMU MaHKPEaTHYECKUX
OpoTeONIUTHYECKUX (pepMeHTOB.  [IpsiMoe BIMsHME Ha aKTUBHBIM LIEHTP — JEHCTBHE
KOHKYPEHTHBIX HMHTHOUTOPOB. ['OpMOHaNbHBIA KOHTPOJb AaKTUBHOCTU (QepMeHTOB. Poib
BTOPUYHBIX MIOCPEAHUKOB B aKTUBALIMU MPOTEUHKUHA3. Perymsiuus 6uocunre3a GepMeHTOB.



Pazgen 7. Mertoabl OYHCTKH, ONpedeJieHMs] AKTHBHOCTH, CTPYKTYPbl H
(pyHKHHOHAIBHOM 3 (PeKTHBHOCTH (pepMEHTOB.

Tema 7.1. MeToabl OYUCTKH.

Xpomatorpapuueckue 1 3eKTPoHOPEeTHUECKUE METOIbI, KPUCTAILTH3AIIHS.

Tema 7.2. MeToabl onpeejeHnsi aAKTUBHOCTH (pepMEeHTOB.

XuUMHYECKHE, MOJIAPUMETPUYECKUE, Xpomarorpadudeckue, MaHOMETPUYECKHE,
CHEKTpoMeTpHuueckue, GpyopuMeTpuueckre, noasporpadpudeckue, paauoMeTpUIECKue METOIbI.

Tema 7.3. MeToabl uccjieq0BaHus CTPYKTYPbI U pyHKuuii ¢pepMeHTOB.

PeHTreHOCTpyKTYpHBIN aHAJIN3, CalT-HAIpPaBJICHHBIA MyTarcHe3, MOJEKYJISIPHBIM JOKHUHT,
(dbepMeHTaTUBHAS KMHETHKA.

Pasnea 8. [IpakTnyeckoe ucnoJib3oBanue epMeHTOB.

Tema 8.1. ®epMeHTHI — MapKepbl W HX HCHOJIb30BAHME B MeAUIMHE W HAYYHbIX
HCCJICJOBAHNSX.

MeauuuHcKast 2H3MMOJIOTHS: S3H3UMOIMAarHOCTUKA, SH3MMOIIATOJIOTUS U SDH3UMOTEPAIHsl.

Tema 8.2. [IpumeHnenue pepMeHTOB B NPOMBIIILJICEHHOCTH U CeJILCKOM X03sliCTBe.

Nmmobunu3oBanHble  (GepMeHThl. Vcnonb3oBaHMe HMMOOUIM30BAHHBIX (EPMEHTOB B
IIPOMBIIIIEHHOCTH, MeTUIIMHE U (hapmakosioruu. epMeHTHbIE JIEKTPOJIbI U OMOCEHCOPHI.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKHX 3aHATHIA M J1a0OPATOPHBIX padoT

Ne Ne HaumMmeHnoBaHnue TpynoeMKocTh OneHovHbie ®opmupyemble
n/H | pasaeia CeMHUHAPOB, (uac.) cpeacTBa KOMIEeTeHHH
H TeMbI NPAKTHYECKUX Bcero | U3 Hux (““H“K*amp“)
JIa00paTOPHBIX Pa0OT | YacoB | MPaKTHY.
MOJAT0TOBKA
1 2 3 4 5 6 7
1 | Pa3znexn 2. | [IpocTtparcTBeHHas Pemenne IK-1
Tema 2.1 | cTpykTypa GepMEeHTOB y4eOHBIX MK nxc 1.1
POOJIEMHBIX
2 3a/1ad,
MHUCbMEHHBIN
ompoc,
TECTHPOBAHHE
2 | Tema 2.2 | MexaHU3MBI KonTponbHbIe MK-1
(bopmupoBaHHs BOIPOCHI, YCTHBIH HJIK nxc 1.1
HIPOCTPAHCTBEHHOMN 3 OIIpOC C
CTPYKTYpHI O€JIKOB JTUCKyccHen
TECTHPOBAHHUE,
peleHre 3aj1au
3 | Tema 2.3 | AKTUBHEIN IICHTP KontponbHbie K-1
(bepmeHTOB BOIIPOCHI, HJIK nxc 1.1
1 JTIUCKYCCHS,
MUCHbMEHHbIN
orpoc.
4 | Tema 2.4 | N30depMeHTHI, 3MMOT€HBI Tectuposanue, MK-1
1 MyJIbTH()EPMEHTBI pelenue MK nkc 1.1
2 y4eOHBIX
MIPOOJIEMHBIX
3aj1a4, TIMCKYCCHS
5 | Tema 2.5 | KobepmeHTH 1 [TucemeHHBIH IK-1
[POCTETUYECKUE TPYIIIIbI OIpocC, pelIeHrE MK nkc 1.1
3 y4eOHBIX U
MPOOJIEMHBIX
3a1a4




6 | Pa3nmen 3. | B3aumonelictBue YcerHbIi ompoc, K-1
Tema 3.1 | dhepmenTa ¢ cydeTpaTroMm TECTUPOBAHHE HJIK 1.1
7 | Tema 3.2 | Tumnsl kaTanusa, YcTHEIH ompoc, K-1
UCIIOJIb3y€EMbIE TECTUPOBAHUE MK k1.1
dhepmeHTaMu
8 | Tema 3.3 | KoBasieHTHBIH KaTanu3 [TucemeHHbBII IK-1
ompoc, UK ik 1.4
KOHTPOJIbHBIC
BOIIPOCHI,
JIUCKYCCHS
9 | Tema 3.4 | Kuneruka Tectupoanue, K-1
(epMeHTaTHBHBIX JIUCKYCCHS, HJIK 1.1
peakuin YCTHBIH oIpoc MK 1.2
10 | Pa3znmen 4. | CnenuduuHoCcTh KountponbHbie K-1
Tema 4.1 | neiictBus GpepMEHTOB BOIPOCHI, HJIK k1.1
peurenue HIK nxrs
y4eOHBIX H
POOJIEMHBIX
3ajad,
JIUCKYCCHS
11 | Tema 4.2 | Uarubutopsl u Tectuposanue, IK-1
aKTHBATOPbI PEPMEHTOB pelenue HJIK ik 1.1
y4IeOHBIX H WK nx1.2
POOJIEMHBIX
3a7a4, TUCKYCCHS
12 | Pa3znmen S. | Xapakrepuctuka [TucrmeHHBIH IK-1
Tema 5.2 | OT/IENBHBIX KITACCOB onpoc, WK nxc 1.1
(hepMEeHTOB TECTUPOBAHUE
13 | Pa3zagen 6. | Amtoctepudeckas Pemenne IK-1
Tema 6.1 | perymnsuusg akTUBHOCTH y4eOHBIX H HJIK i 1.1
¢dbepMeHTOB poOIeMHBIX HJIK nx1.3
3ajad,
MHUCbMEHHBIN
orpoc,
TECTUPOBAHHE
14 | Tema 6.2 | Perynauus KonTponbHbie IK-1
(epMeHTaTUBHOI BOIIPOCHI, HJIK nxc 1.1
aKTUBHOCTH JUCKYyCCHs HJIK 1.2
MMUCbMEHHBIN U
YCTHBIH ONPOCHI.
15 | Pasnen 7. | MeToapl OUMCTKHA TectupoBanue, K-1
Tema 7.1 peleHue WK k.2
y4eOHBIX
MIPOOJIEMHBIX
3ajad,
16 | Tema 7.2 | Merons! onpeaencHus KonTponbubie IK-1
aKTHBHOCTH (DEPMEHTOB BOIIPOCHI, HJIK nkc 1.1
JUCKYyCCHs MK k1.2
17 | Paznen 8. | depmeHTHI — MapKepsl U TectupoBanwue, IK-1
Tema 8.1 | ux UCHONIB30BAHUE B pelenue HJIK nkc 1.1
MEIUIMHE M HAYYHBIX y4eOHBIX U MK 1.2
HCCIIEI0BAHUAX MPOOJIEMHBIX
3aj1a4, TIMCKYCCHS
18 | Tema 8.2 | Ilpumenenne hepMeHTOB KontposbHbie IK-1
B IPOMBIIIICHHOCTH U BOIPOCHI, MK 1.1
CEJIBCKOM XO3sMCTBE MK nk1.2

JIUCKyccus




YCTHBIN OIIPOC |

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHMbBIX HAa CAMOCTOSITEJIbLHOE H3y4YeHHe
CTYJA€HTAMM B PaMKaXx caMoCcTosATebHOil padotsl (CPC)

Ne
n/n

Tema

3apanmne

Dopmupye
Masl
KOMIIETEH
J1078; )1

UK

Tema 2.1.
[TpocTpaHcTBEeHHAs

CTPYKTypa
(dbepMeHTOB.

W3yuuth  TeopeTHdyecKUd ~ Marepual 10
BompocaMm: [lepBuuHas cTpykTypa O€JIKOB.
Bropuunas crpykrypa: o-crHpanb, [3-
CTPYKTypa, [-moBopor. Buasl koMOuHamit
Pa3IUYHBIX 3JE€MEHTOB BTOPUYHOH CTPYKTYPHI
UIst  00pa3oBaHHWS OEINKOBBIX MOTHBOB -
OCHOBHI KJaccU(hUKAUU OENKOBBIX CTPYKTYP.
TpetuuHas CTpyKTypa, CBSI3H, YUaCTBYIOLIUE B
e¢ crabmmmsanuu. J[OMEHBI M HX OCHOBHBIC
XapaKTepUCTUKU. YeTBepTHUUYHAS CTPYKTYypa
0EJIKOB.

[K-1

UK nx 1.1

Tema 2.4.
N3odepmeHTsl,
3UMOTCHBI "

MYJIbTU()EPMEHTHI.

N3yunTh  TEOpETHUYECKUMH  MaTepHal IO
BompocaMm: M3odepMeHTBI B OHTOreHese.
Hcnons3oBanue M30(EpPMEHTOB B
KIMHAYECKOM JHarHoCTHKe. 3UMOTEHBl -
HEaKTHBHBIE IPEIIICCTBEHHUKH (EPMEHTOB,
AKTUBHPYEMBIE OTPAaHUMYCHHBIM IPOTEOIHU30M.
AKTHBaHA TPUIICUHOTEHA "
XMMOTPHUIICHHHUTCHA.
OcobenHoctu
(YHKIIMOHUPOBAHUS u
MYJIbTH()EPMEHTHBIX CUCTEM.

OpraHMU3aLny,
perynsuuu

[K-1

UK mx 1.1

Tema 3.3.
KoBaneuTHsblit

KaTaJin3s.

Nzyunts TEOpETHUYECKUIT MaTepHa 1mo
Bonpocam: Karanutrueckuii MexaHu3M
CEPHUHOBBIX MPOTEa3. XUMOTPHUIICHH,
MEXaHU3M aKTUBAILlUU U XapaKTePUCTHKA
OTACIbHBIX CTAINH KaTaau3a.
KaranuTuueckuii MEXaHH3M
aleTHIIXOJIMHACTEPasbl. L{ucTenHOBbIC
npoTea3bl. KHCIIOTHO-OCHOBHOW KaTaim3.
Karanutuyeckuii MEXaHH3M
AJIKOTOJIBICTUIPOTeHA3bI. DIEKTPOPUILHBIN
KaTajau3 aMMHOTpaHC(epas ¢ ydacTueM
MOJIEKYJ upuaoKcanspochaTa u
MUPYBATACTHAPOTeHAa3bl C y4aCTHEM
truamuHnupodocdara.

[IK-1

UK nx 1.2

Tema. 3.4.
Kunerunka
(bepMEeHTaTUBHBIX

pEeaKIui.

N3yunte  TeopeTrmdeckuii
BOIIPOCY: OCHOBHBIE
(bepMeHTATUBHON KHHETHKH.

Marepuall oo
IIOHATHA

[K-1

WK nx 1.1
UK nx 1.2

Tema 5.2
XapakTepucTHKa
OTJENBHBIX
KJIacCOB
(bepMeHTOB.

N3yunts TEOpeTHUECKUI MaTepHa 1o
Bonpocam: Oxcunopeaykrassl. Hekotopsie
MIpe/ICTaBUTEN! Ki1acca:
AJKOTOJIBACTHAPOTEHA3A,
JIAKTaTAErUIporeHasa,
TIIyTaMaTACTHAPOTreHa3a, HUTPaTpenyKTasa,

[K-1

UK nr11




nmosu()eHOIOKCHIa3a, IIMTOXPOMOKCH/Ia3a,
Karajasa u nepokcuaasa. Tpancdepassl,
o011ast xapakTepucTHKa Kiaacca. [ maponassl.
XapakTepuCTHKa 3cTepas, TIUKOo3uaas,
npoteas. JInaspl. XapakTepucTuka
JekapOOKCHITa3, anbI0as, THAPaTas.
N3omepassl. JIurasel.

Tema 8.1. ®epments! | M3yunTh TeopeTUYECKU MaTepHal 1o IK-1 UK nx 1.1
6. — MapkKepel M HX | Bolpocy: MeauuHcKas YH3UMOJIOT U WK k1.2
HCII0JIb30BaHUE B | SH3UMOJUArHOCTHKA, SH3UMOIATOJIOT U U
MeAULHE U | H3UMOTEpanus.
Hay4HbIX
HCCIIEIOBAHHUSX.
7. Tema 8.2. | U3yuntp  TeopeTHdeckuid  marepuan IO [K-1 HJIK ik 1.1
IIpumeneHue BorpocaMm: HmMmoOuiIn30BaHHBIE (HEPMEHTHI. HIIK nx 1.2
hepMeHTOB B | Ucmonp3oBanne AMMOOMITH30BaHHBIX

HPOMBIIIJIEHHOCTH U | (JEPMEHTOB B NMPOMBIIUICHHOCTH, MEIUIIMHE H
CENIbCKOM XO03siicTBe. | papmakonorun. DepMeHTHBIE 3JIEKTPOABI U
OMOCEHCOPBI.

4.4. MeTtoanyeckue YKa3aHUsl 1O OPraHU3aldd CaMOCTOSATEJIbHOH PadoThI
CTYIEeHTOB

CaMocrosiTenbHasi padoTa CTYAEHTOB SIBISIETCSI COCTAaBHOM 4acThio Y4eOHOro mporecca u
UMEET LEeNbI0 3aKpelyIeHue U YIiayOJieHMe NOJIY4YeHHBIX 3HAaHUM M HaBBIKOB, IOMCK U
IPUOOpETEHUE HOBBIX 3HAHMM, a TaKXKE BBINOJIHEHWE YUYEOHBIX 3aJaHUN, IOJIrOTOBKY K
HPECTOSIIUM 3aHATHUSAM, 3a4€TaM U 3K3aMEHaM.

Jlig opraHu3aluy CaMOCTOATEIbHOW paboThl MO JUCHUIUIMHE «MOJEKYJISpHbIE OCHOBBI
neicTBUs EPMEHTOBY» UCIOJB3YIOTCA ClIeAyIOLIe (POPMBI CAMOCTOATENILHON yueOHOH padoThI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JIUTEPATYPHI.

- CamoCTOSITENNEHOE U3YUYEHHE OTAEIBHBIX TEM, Taparpados, HE U3T0KEHHBIX B JIEKLIUH.

- IloaroroBka K MNPakTHUYECKOMY 3aHSATHIO COCTOMT B TEOPETHYECKOW IOATOTOBKE U
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJJaHU (pellieHue 3a7a4, OTBEThl Ha BOIPOCHI U T.1I.).

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka K 3K3aMeHy.

Iucvmennvie pabomsi. J{ns m3ydeHUs: TeM, HE W3JIOXKEHHBIX B JIEKIMU, PEKOMEHIYeTCs
HCIIOJIB30BaTh OCHOBHYIO U JOTOJHUTENBHYIO JINTEPATYPY, @ TAKKE UCTOYHUKHU, HAHJICHHbIE U
NOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M MOUCKOBBIX cHcTeM. [l 3aKkperuleHus MaTepuala
PEKOMCHAYCTCA A€J1aTh KPAaTKUC KOHCIICKTBI 1O TEMC.

4.5. IlpumepHasi TeMAaTUKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
TJIAHOM.

V. VUEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECITEYEHUE
TUCIATITAHBI

a) Ilepeyenn auTepatypsl

1.0cHoBHasi IMTEPATYpa
1. Buoxumus [Tekcr] : yueonuk / B. I1. Komos, B. H. IlIBegoBa. — 3-¢ u3j., crep. — M. :
Hpoda, 2008. — 639 c. ; 24 cMm. — (Bricuiee oopazoBanne: CoBpeMeHHBIN yUeOHUK). —
[Tpenm. yxa3s.: c. 620-630. — ISBN 978-5-358-04872-0. (50 3k3.).



2. buoxumus pacrenuii [Tekcrt] : yueonuk / I'.-B. Xenar ; nep. ¢ anrn. M. A. bpelirunoit
[u ap.] ; pen.: A.M. Hocos., B. B. Uy6. - M.: bunom. Jlaboparopus 3nanwmii, 2011. -
471 c.: un.: 26 cm. - (Jlyumuii 3apyOexHblli y4eOHMK). - buGnuworp. B KOHIE CT. -
Vka3.: c. 464-471. - Tlep. uzn. : Plant biochemistry / I lans-Walter Heldt. - 2005. -
ISBN 978-5-94774-795-9. (3 3k3.).

3. buoxumus [DnexkTpoHHBIA pecypc] : yueO, i akaaeM. OakanaBpuara : A CTY.
BY30B, 00y4. 1o Hampasi. 655500 "buorexnonorusa" / B. I1. Komos. - 4-e u3a., ucnp. u
nou. - OBK. -M. : FOpaiir, 2014. - 640 c. - (bakanaBp. Akagemuueckuii Kypc). - Pexum
nocryna: DU3 "badmuotex". - Heorpanuy. qocryt. - ISBN 978-5-9916-3929-3.

2.JlonosiHUTEIbHAS JIUTEpaTypa

1. TlpuHOMIBI ¥ METOABI OMOXUMHUU U MOJIEKYJIIPHOU OMOJIOTHH [ DIIeKTPOHHEIN pecypc| —
2-¢ u3a. (311.). [Dnexrponnsiit pecypce] / K. Ymicon, k. pea. Yonkep. - Mocksa :
BMHOM. JlaGopatopus 3nanuii. 2015. - 855 c. : . - Pexxum nocryna: 9bC "Aiibykc". -
Heorpanuu. noctym. - ISBN 978-5-9963-2877-2 : b. 1.

2. Tlpaxtuueckas su3umonorus [Tekcr] : [yue6nuk] / X. Buccpanrep ; nep. ¢ anri. T. 11.
Mocorona : aBT. npeauci. A. B. JIepammos. - M. : bunowm. Jlaboparopus 3nanwmii. 2013. -
328 ¢. : mi. ; 22 cMm. - (MeTonasr B Ouosorun). - [lpenm. ykas.: ¢. 322-328. - Ilep. usm. :
Practical Enzymology / Hans Bissvvangcr. - ISBN 978-5-94774-940-3. (3 ak3.).

3. Monekynspnas 6uonorus [Tekcr] : yue6, aus cty. By3os / A. C. Konnues, I'. A.
CeBacThsiHOBA. - 2-€ U3, Hcrp. - M. : Akanemus, 2005. - 398 ¢. : wi. ; 21 cm. - (Bricmiee
npodeccuoHaabHOE 00pa3oBaHUE : eJarornyeckre CrenualbHOCTH). - bubauorp.: c.
393-395. -ISBN 5-7695-1965-7. (58 3k3).

0) nepuoauYecKue N3TaHUS
B) CIIMCOK aBTOPCKHX METOMYECKHX Pa3padoTok

r) 6a3bl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE H IOUCKOBbIE CHCTEMBbI

1. Hayunas Dnexrponnas bubimoreka http://www.e-library.ru

2. Undopmanmonnas cucrema «EquHoe 0KHO J0CTyna K 00pa3oBaTeIbHBIM pecypcamy»
(http://window.edu.ru)

3. 9BC «FOPAUT». Anpec noctyma: https://www.biblio-online.ru/

4. Db WMspatenbckoro meHTpa «Akagemus». Anpec pocryna: http://www.academia-
moscow.ru

5. http://www.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml

7. Coro3 oOpa3zoBarenbHbIX CaliTOB - EcTecTBeHHbIE HAYKH

8. http://tusearch.blogspot.com - Tlouck 3J€KTPOHHBIX KHHT, MyOJHUKAIMii, 3aKOHOB,
['OCToB Ha caifTax HayYHBIX 3JIEKTPOHHBIX OMOINOTEK.

9. Google Scholar —TTorckoBasi cuctema 1Mo Hay4HOH JTUTEpaType.

10. Science Research Portal - Hayuynas mnouckoBas cucTeMa, OCYIICCTBIISIOIIASN
MOJHOTEKCTOBBIM MOUCK B *ypHajaX MHOTUX KPYIHBIX Hay4YHBIX H3/aTelbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wmer ctaTtbu U JOKYMEHTHI B
OTKPBITHIX Hay4HbIX 0a3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHoO-1200paTOpHOE 000py10BaHHE:

Aynuropus JUisl IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO THUIAa 000py/10BaHa!

cneyuanusupoganuol (yueObHol) mebenvro Ha 12 MOCAAOYHBIX MECT, OMOXMMHYECKas
nabopaTtopus (1ab0paTOPHBIE CTOJBI - 4 IIT.);

MEeXHUYeCKUMU CpeoCmeamy 0OyueHus: JIOCKa ayJIUTOpHas MeJoBas, Mpoekrtop BenQ
MS504, cayxamuMmu A8 OpeacTaBieHus ydyeOHOW HHpopManuu OOJBIIOW ayIUTOPUHU IO
mucturiiHe «MoJeKysipHbIE OCHOBBI ACUCTBHS JEPMEHTOBY;



V4eOHO-HANAOHBIMU NOCOOUAMU, 00ECTICUNBAIONIMMHE TEeMAaTUYECKUE WJUTIOCTPAIK 10
JUCLUTUIMHE B KOJMYECTBE: TAOIHUIIBI — 5 IT., IPE3CHTALIUH 110 KaXKIOH TeMe MPOTrPaMMBI.

AynuTopus Ui IpOBEIeHUs 3aHATUH PAKTHUECKOro TUIa 000py10BaHa:

cneyuanusupogannol (yueOHON) mebenvto Ha 12 TMOCAJTOYHBIX MECT, OHMOXMMHYECKAS
nabopatopus (1abopaTopHbIE CTOJNBI - 4 IIT.); paKOBUHA ¢ TyMOOH - 1 IIT., IEpEBIHHBIE TYMOBI
JUTSL XpaHCHHSI PEaKTUBOB - 2 IIT., Kad BeITsDKHOHN JIK-1500 1B - 2 mitT., BeChl aHaTUTHYECKHE
I'OCMETP Jlenunrpan - 1 mr., ¢orosnexkrpokosopumerp KOK-2 - 1 mr., akBaauCTHILIATOP
anextpuueckuii AD-14-«S-PI1»-01 - 1 mT., TepMocTar snekTpudeckuil cyxoBo3aymnsiii TC-
1/80 CITY - 1 mt.;

mexHu4eckumu cpeocmeamu obyyenus: NOCKa aylIUTOpHas MeloBas, npoektop BenQ
MS504, coyxamuMmu Ui TpeacTaBieHds y4eOHOW wHdOpMaruu OOJBIIOW ayaUTOPUU TI0
nucuuruinHe « MoJIeKy sipHbIe OCHOBBI IEHCTBHS (hEpPMEHTOBY;

VuebHO-HANAOHBIMU NOCOOUAMU, OOECTICUNBAIOIIMMU TEMATUYECKUE MIUTIOCTPALUH I10
JUCLIUTUTMHE B KOJMYECTBE: TaOIHUIIBI — 5 MIT.

Komnbrotepusiii kiacc (yuyeOHas ayAMTOpHs) A TPYNIOBBIX U WHAWBUIYAIbHBIX
KOHCYJBTAIlMi, TEKyIIEro KOHTPOJS M TPOMEXKYTOYHOW aTTeCTallH, OpraHU3aluu
CaMOCTOSITENIbHOW paloThl: ayAUTOPUS C HEOTPAHWYEHHBIM JOCTYNOM K cetu HHTepHer
obopyioBaHa:

cneyuanusupoganuol (yaeOHoi) mebenvro Ha 20 IOCaJOUHBIX MECT;

mexHuueckumu cpedcmeamu odoyuenusi: Cucremusiii 610k PentiumG850, MonuTop BenQ
G252HDA — 1 mr.; Cucremssiii 610k Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mT.;
Cucremusiii 610k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mT.; Monob6mok IRU
T2105P — 2 mt.; Cuctemusriii 6510k Pentium G3250, Monutop BenQG955 — 1 mit.; CuctemHbIii
ook Pentium G3250, Mouutop BenQ GL2250 — 1 mr.; Cucremusrii 6ok Pentium G3250,
Monutop Samsung T200 HD — 1 wr.; Cuctemnsiii 6s10x Pentium G3250, Monutop Samsung
T190N — 1 m.; Cucremusrii 610k Pentium G3250, MouuTtop Samsung 740N — 1 mT.; mpoeKkTop
BenQ MX503; skpan ScreenVtdiaEcot; nocka menosasi.

[lomemenne g XpaHeHMsT W OPOQUIAKTHYECKOTO OOCITYKMBAaHHUS Y4eOHOTO
000pyI0BaHUs: ayJUTOPUsl 000PYI0OBaHa!

cneyuanusupo8antol mebenvlo Ha 8 TOCANOYHBIX MecT;, mmKad BwITsHkHONW JIK-1500
HIB+BeHTHNATOp - 2 IIT., CTOJ ABYXTYMOOBBIA - 5 IIT., CTOJ OAHOTYMOOBBIN - 4 IIT., CTON
KOMIIBIOTEPHBIA - | IIT., MeTalyiMyeckue TyMmObl JUisl XpaHEHHUs JabopaTOpHOM MOCyIbl U
o0opynoBaHuss - 4 IUT., JIepeBSHHbIE TyMOBbl M XpaHEHHs J1abOpaTOpHOW MOCYIbl H
o0opyaoBaHus - 5 mIT., mKagd-Kyne ABYXABEpHbIM - 1 mT., mkadp Meramindeckuil - 1 mrT.,
xonoaunsHUK NORD J1X-241-0-010 - 1 mt., snextporuuta Jlyy - 1 mr., pakoBuHa ¢ TymM00i#i - 1
LIT., MKa(-Kyne TpeXABEpHbI - 1mT., mkad KHUKHBIN - 3 wT., MUKpockon buomen 2 Led - 7
mt., Mukpockon Levenhuk D870T - 1 mr., mukpockon Levenhuk D870T tpunokynsp - 1 wmr.,
mukpockon Mukpomen P-1-LED - 1 mT., Mukpockon MJI-5-b - 1 mT., MuUKpOcKoI
6uonornyecknit Mb-1600b - 1 wT., Mmukpockon P-14 - 4 mr., mukpockon Levenhuk 2L NG -
Smr., ceerurens OU-12 - 1 mr., azoBeiii koHTpactT K®-3 - 1 mT., pazossiii koaTpact KOC - 1
mt., pH-MeTp noHomep ynuBepcanbhblii 9B-74 - 1 mr., cnektpodoromerp I13-5300 BU - 1
T., MarHuTHas Memanka MM-5 - 5 mrT., Bechl anamutudeckue BJIP-200 - 1 mr., Bechl
topcronHble BTII-500 - 4 mT., Becsl TopcuonHble WAGA TORSYJINA-WT - 3 wr., npoexTop
OBepxen GEHA OHP Ecovision 24/3 - 1 mT., cuctemusiii 6;iok B komruiekte ASUS - 1 mmT.,
monutop BenQ DL2215 - 1 mrt., HOyrOyk Lenovo G580 B kommuiekre - 1 T,
MyIbTU(YHKIIMOHANBEHOE yeTpoiictBO SAMSUNG M2070 - 1 mir., ckanep HP Scanjet G2410 - 1
mt., npuaTep Canon LBP 2900 - 1.

6.2. [IporpamMHoe obecrieyeHnue:
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 mis ousneca - Cranmaptaeiii Russian Edition. 250-499.
®opyc Konrpakr Ne04-114-16 ot 14n0s0ps 2016T KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JIu.Ne1B08161103014721370444.

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

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JInuensun Microsoft 41059241.

Office 365 mpodeccronanbHbli mIr0C A ydamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnuyeckue 1 JIEKTPOHHbIE CPeICTBA:
[Ipe3eHTanuu 1o BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT' U

Jnst  ocBOEHWS  OUCHUIUIMHBI  «MOJEKYISIpHBIE OCHOBBI ~ JCUCTBUS  (DEPMEHTOBY»
MPUMEHSIIOTCS CIIeAYIOIUe 00pa3oBaTeIbHbIe TEXHOIOTHHU:

- Ungopmayuonnasn nexyus. Jlexkuus — 3T0 cXKaroe U3JIOKEHUE OCHOBHBIX HAyUYHBIX
dakToB, yTO SABISAETCS 0a30il ISl aHANM3a PACcCyXICHUMN, OIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYIEHTOB IpeoOpa3oBbIBATH YCTHYIO U INHCbMEHHYIO
uH(pOpMaLIKIO B BU3YalIbHYIO (hOpMy, 4TO (HOPMUPYET Y HUX MPO(HECCHOHATFHOE MBIIIUICHUE 3a
CUeT CHCTeMAaTH3allMM U BBIJACJIEHHUA Haubolee 3HAYMMBbIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkanuss oOyueHus. 3ajaya MpernojaBaTelis HCIOJIb30BaTh Takue (OPMbI HATJsSIHOCTH,
KOTOpPbIE Ha TOJIGKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBIISIIOTCS HOCHUTEIISIMU
uH(popMaluu (CXeMbl, PUCYHKH, CIANABI-MPE3CHTAUU, U T.I.). DTOT BUA JEKUUU JIydlle
BCEro MCIMOJIb30BaTh HA 3Tale BBEJCHUS CTYJACHTOB B HOBBIM pa3fel, TeMy IUCLUIUIMHBIL.

- [Ipobnemnas nekyua. B otimuue oT conxepkaHusi MHPOPMALMOHHOM JEKLHH, KOTOpOe
npejyiaraeTcsl IpernojaBaTesieM B BHJAE M3BECTHOTO, MOAJIEXKAIEro JIUIIb 3allOMUHAHUIO
Mmarepuaia, Ha MpoOJeMHON JIeKIMHM HOBOE 3HAHME BBOJUTCS KaK HEU3BECTHOE IS
oOyuaromuxcs. IIpobneMHass nekuus HauMHAETCs C BOINPOCOB, C IMOCTAHOBKU MPOOJIEMBI,
KOTOPYIO B XOJle¢ HM3JIOXKEHUs MaTepuasa HEoOXOAMMO pemuTh. JIeKIHs CTPOUTCS TaKUM
00pa3zoM, 4TO MO3HAHUSI O0yYarOUIETOCss MPUOTMKAIOTCS K TIOMCKOBOM, HCCIIEIOBATEIHCKON
JeSITeIbHOCTH. 371€Ch YUaCTBYIOT MBIIIICHHE OOYYaroIlerocss U €ro JMYHOCTHOE OTHOIICHHE
K yCBaUBa€MOMY MaTepHaiy.

- Jlexyus-6eceoa. Ilpenmonaraer HENOCPEACTBEHHBIN KOHTAKT IPENOJaBaTesss C
aynutopueit. [IpeuMymiecTBo JIeKIMu-0ece bl COCTOUT B TOM, YTO OHA IMO3BOJIAET MPUBJICKAThH
BHUMaHME CTYACHTOB K HauOoJiee Ba)KHBIM BOIIPOCAM TEMBI, OINpPEIENATh COAEpKaHHE U TeMIl
U3JI0KEHUs1 Y4eOHOro MaTepuana ¢ yueToM OCOOEHHOCTEN CTYIEHTOB.

- I[Ipakmuueckue 3ausmusi — 3TO 3aHATHE, IPOBOAUMOE 0], PyKOBOJCTBOM IIpenoaBaTes
B yueOHOW ayAMTOpHM, HaANpaBIEHHOE Ha YIiyOJeHHEe HAayYHO-TEOPETHYECKMX 3HAHUW U
OBJIQJICHUE OIPEJCIICHHBIMH METO/aMH CaMOCTOSITEIbHONW pPaboThl, KOTOpoe (OpMHpYET
npakTuueckue ymeHus. OgHoi u3 GopM NpPaKTUUYECKUX 3aHATUN B By3€ SIBISIETCS CEMUHAp.

- Camocmosamenvuas paboma cmyoenmog (cM. 1m.4.4).

- Jlucmanyuonnvie  obpaszoeamenvHvle  mexuonoeuu.  llog  AUCTaHIMOHHBIMHU
00pa30BaTeNbHBIMU TEXHOJOTHSIMU MMOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOTHH, PeaI3yeMble
B OCHOBHOM C NMPUMEHEHUEM HH(OPMaIlMOHHO-TEIEeKOMMYHUKAMOHHBIX ceTeil. [Ipu ocBoeHnun
JUCLUIUINHBI « DKOJIOTUSI MUKPOOPTaHU3MOBY HUCIOJIB3YIOTCS CIIEYIOIINE TEXHOIOTHH:

" HMHTEPHET-TEXHOJIOTHS — CIIOCO0 TUCTAHIMOHHOW mepeaayu WH(OpMaluu, OCHOBAHHBIH
Ha HMCII0JIb30BaHUH III00aIbHBIX U JIOKAJIBHBIX KOMIBIOTEPHBIX ceTell 11 o0ecredeHus JoCTymna
oOydaromuxcsi K HHPOPMAIIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U A (pOopMHUpOBaHUS



COBOKYITHOCTH METOJUYECKHX, OPTraHU3allMOHHBIX, TEXHUYECKHMX M MPOrPaMMHBIX CpEICTB
peanM3alid W YMpaBICHHUS Y4YEOHBIM IPOIECCOM HE3aBUCUMO OT MeCTa HAXOXKJICHHUS €ro
cyobekToB. Mcmonssyercs ObpasoBarenbHblii mopran UI'Y - educa.isu.ru.

HaumeHoBaHuMe TeM 3aHSATHIA ¢ HCIIOJIb30BAHUEM AKTHBHBIX ()OPM 00yUeHHUS

Bun ®opma / Metoib Kon-Bo

Tema 3anaTus
3aHATUSA WHTEPAKTUBHOTO O0yUYCHHUS 4acoB

Htoro yacos

Vill. OHEHOYHBIE MATEPHUAJIBI VI TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIMA

Ouenounbw mamepuaiibl 07151 6X00H020 KormpoJin

B kadectBe OLCHOYHBIX CpPCACTB I BXOAHOI'0O KOHTPOJIA OLCHKH YPOBHA 3HAHUHN
CTYACHTOB HCIIOJIb3YCTC TECTUPOBAHUC (TeCTLI C 3aKpbITBIMH BOHpOCﬂMI/I). B mpouecce
TCCTUPOBAHHA OLICHUBACTCA YPOBCHL BJIAACHUA 0a30BBEIMU 3HaHUAMU, YMCHUSAMM, HaBbIKaMU,
H606XOI[I/IMI>IMI/I 1A Hadalla O6y‘ICHI/IH o AUCHUIIIMHEC ((MOJ'IeKy.HHpHBIe OCHOBBI ﬂeﬁCTBHH
q)epMCHTOB)), OIpCACIACTCA CTCIICHDb BJIAJICHUA HOBBIM MAaTCpHaJIOM A0 Ha4Yajla €ro U3y4CHus.

Ouenoqubte mamepuaibl mMeKyuiec0 KOHmpOJis d)opmupylomc;l 6 coomeemcmeuu c

JIHA ynugepcumema
B pamkax nuctuminsHbl «MoJeKyJIspHbIE OCHOBBI J€HCTBUS (DEPMEHTOB» HCHOJIB3YHOTCS
cienyrouye GopMbl TEKYIIETr0 KOHTPOJIS!

- YCTHBIH OIIpOC;

- MUChbMEHHAas paboTa;

- TECT;

- HanrcaHue pedepara;

- KOHTPOJIb CAMOCTOSITETIbHON paboTHI.

Tekymnii KOHTPOJIb OCYIIECTBIISIETCSA B TEYEHUE BCETO BPEMEHU U3YUECHUS Kypca.

CDOHI[ OILICHOYHBIX CPCACTB BKJIIOYACT.

- (hOHJT TECTOBBIX 3aJJaHUH IO AUCIUITUHE,

- TCMAaTHKa U MaTCPUAJIbL SaﬂaHHﬁ,

- BOMPOCHI JyI camocTosATenbHOro nuzydenus (CPC)

- BOIIPOCHI U OMJIETHI JUIsl 9K3aMeHa,

- KPUTEPHUH OLICHKHU 3HAHUI CTYJEHTOB.

HazHnaueHue oLleHOUHBIX CPEJICTB: BBIABUTH chopmupoBaHHOCTh koMmeTeHnu [IK-1 (cMm. 1.

).

Hanucanue pegpepama no meme:

1.Knnaccudukanus pepmeHTOB

Ol{eHOIlele mamepuaibl onsa HPOMBJK‘ymOllHOﬁ ammecmauuu 6 qbopme IK3aAMmeHna.

<D0pMa HpOMC)KyTO‘-IHOﬁ aTTeCTalluM - IK3AMEH . Cucrema OILICHOK: narudamibHas. OC 3Toro
TUIIa JOJIKHBI BBIABIIATH CTCICHB OCBOCHUSA TCOPECTHYCCKUX 3HAaHWM Kak 633}’ JJIA
(I)OpMI/IpOBaHI/Iﬂ KOMHCTCHHHﬁ, YMCHUA UX IMPUMCHATH B CUTyaAllUAX, MOACIUPYIOUIUX
HpO(I)CCCI/IOHaJ'IBHyIO ACATCIIBHOCTh, a TaK¥XeC C(pOpMI/IpOBaHHOCTB KOMIICTCHIIM HK-l,



3asBieHHoi B 11. |11,

10.

11.

12.

13.

14.

15.

IIpuMepHBIi CIMCOK BONPOCOB K IK3aMEHYy
OH3UMOJIOTHUs, HayKa O OMOJIOTMYECKMX KaTajau3aTropax, €€ el U 3a7adyd, CBs3b C
JpYTMMH AMCUUIIIMHAMU. cTopust pa3BUTHS SH3UMOJIOTUU. 3HAYEHNUE SH3UMOJIOTHH AJIs
010JIOrMHU, MEULIMHBL, TPOMBIIIIIEHHOCTH M CENbCKOI0 XO035ICTBA.
[IpoctpancTBeHHast cTpyktypa QepmentoB. llepBuunas crpykrypa. Bropuunas
CTpYKTypa. Bunael xomMOuMHauuii pa3inuyHBIX 3JE€MEHTOB BTOPHUYHOM CTPYKTYphl AJIs
00pa3oBaHus OEIKOBBIX MOTHBOB-OCHOBBI KJIacCHU(UKAIUN OCIKOBBIX CTPYKTYP.
Tpernunas cTpykTypa (pepMEHTOB, CBSI3H, yyacTBYIOLIME B €€ crabuiau3anuu. JJoMeHsl u
UX OCHOBHBIC XapaKTEpUCTHKH. YeTBepTHuHas CTPyKTypa OEIKOB. MOJEKyJIsIpHBIE
MEXaHU3Mbl KOH(OPMAIIMOHHOM MOJBMXKHOCTH OCJIKOB U €€ CBA3b C (PYHKLUUAMHU
(bepMeHTOB.
Mexanusmbl  (OpMUpPOBaHMS  NPOCTPAHCTBEHHOM  CTPYKTyphl — OeskoB.  PaboTbl
K.AupuHCceHa mo pedonauary puOOHYyKIea3sl M ero moctynarbl. CamoopraHu3amus
O6enkoB U «mapanokc JleBunrtans». TepMoaMHAMUYECKUH W KUHETHYECKUN KOHTPOIb
donaunra, “GonanuHroBas BOPOHKA™.
Mogenu ¢onnunra. Monenb NpoOMEXKYTOUHBIX COCTOSHUM, cTaguu (hosiguHra, MOHATUS
“TuApoGOOHOr0  KOJIACUpPOBaHUS™ ¥ ~pacIuiaBiIeHHOW rinoOynbr”.  DepMeHTHI,
YCKOpSIIOIIME TPOLIECC CBOpAayMBaHMA — (OJAas3bl: MENTUAUI-IPOIUI-LIUC/TPaHC-
u30Mepasza v NpOTeHHANCYIb(QUII30Mepasa.
VYyacTue manepoHoB B (OpMUPOBaHUM HATUBHOHN KoH(popManuu pepmenTtos. Lllanepons
Hsp70 u ux 6uonornyeckue ¢pynkuuu. [llanepoHuHs! u uX poib B GosauHTe.
AxTuBHBIA 1eHTp @¢epmenToB. [Ipupona axkTHBHBIX UEHTPOB (DEPMEHTOB U HX
¢dopmupoBanue. Katanurtuyeckuil 1 aacopOLMOHHBINA YYaCTKU. AJUIOCTEPUUYECKUI LIEHTP
U €r0 POJib B PETYJIATOPHBIX MpoLieccax.
U3opepmentsl.  JlakTatneruapojeHasa Kak  KJIACCUYECKUN  MpUMEpP  H303HMOB,
pactipenenienne €€ u30OopM B Ppa3IUYHBIX OpraHax M TKaHsAX. M3odepmeHTH B
oHTorexese. Vcnonb3oBanne n30€pMEHTOB B KJIMHUUECKOH IMarHOCTUKE.
3UMOTreHbI-HEaKTUBHBIE MPEAIIECTBEHHUKN (PEPMEHTOB, aKTUBUPYEMbIE OrpaHHYEHHBIM
POTEOIN30M. AKTUBAIMS TPUIICUHOTEHA U XUMOTPUIICUHOT €Ha.
OcobeHHOCTH OpraHu3aluy, (QYHKIMOHUPOBAHMS U PETyJSLIUM MYJIbTH()EPMEHTHBIX
CHUCTEM.
KodepmeHThl — mepeHOCYNKH aTOMOB BoAopoja U 3nekTpoHoB, HAJ[+, ®MH u DA/,
yOUXUHOH, JINTIOEBasi KUCIIOTA.
KodepMeHTbl — MepeHOCUMKH XMMHYECKHUX TpyHi: HykJIeoTuadocdarsl, KopepMeHT
aneTuinpoBanus (anenuposanus)- kopepMeHT A (KoA), Tetporunpodonuenas KucioTa,
NUPUAOKCATHEBbIE KOQEPMEHTHI.
KodepmenTsl cuHTe3a, M30MEpHU3alMM U PACILEIUICHUS YTJIEpOA-yIIEPOAHBIX CBS3EH:
tuamuHnupodocdar, O6uoTHH, nMaHKOoOanamMuH. Ponb MeTamioB. DepMeHTHI, A
JENCTBUS KOTOPBIX, HEOOXOIUMBI KEee30, Me/lb, IIUHK, MapraHell, CEJIEH.
BsaumopeiictBue ¢depmenta ¢ cyocrparom. OCHOBHOE M MEPEXOAHOE COCTOSIHHUSA.
Oueprus aktuBauuu. @depmeHT-cyOcTpaTHBII KoMIieKC. Od¢deKkT CcOmmKeHus u
opuenrtaiuu. Jddexr HanpsokeHHOW KoHpuUrypauuu. Ipdext aedopmanuu epmenra.
Teopun  HMHAYUHMPOBAHHOTO  KOH(QOPMAIMOHHOTO  COOTBETCTBUS M Teopus
IIPEUMYIIECTBEHHOTO CBSI3bIBAHUS NIEPEXOIHBIX COCTOSIHUM.
Tunel karanuza, ucnoiblyemble (epmeHTamu. OOIIME KHUCIOTHI UM OCHOBaHUS B
MoJekyiax (gepmenToB. KatanuTuueckuii MexaHuU3M acnapTaTHBIX mporenHas. llerncun:
aKTUBallUg NpHU OTWICIUICHUHM Npo-TenTHjga M MexaHu3M katanusa. CTpykTrypa u
KaTaJIMTHYECKUI MEXaHNU3M KapOOKCUMENTHAA3H A.
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KoBanenTtHei#t karanu3. O0mas xapakrepuctuka. KaTamuTHaecKkuii MeXaHu3M CEpUHOBBIX
nporea3d. XUMOTPUIICHH, MEXaHU3M AaKTHUBALMM U XapaKTEPUCTUKA OTIENIBbHBIX CTaaui
karanu3a. Kataimtuyeckuil MEXaHU3M aleTHIIXOJIMHACTEPa3hbl.

KuciorHo-ocHOBHON Katann3. KaraniuTuyeckuii MEXaHW3M aJIKOTOJIbAETUIAPOTEHas3bl.
OnekTpopuIbHBINA KaTanu3. DJIEeKTpO(UIbHBIM KaTaau3 aMUHOTpaHc(epa3 ¢ ydacTueM
MOJIEKYI nupuaokcanbdocdara u MUPYBaTAETUPOreHa3bl c y4acTUEM
tramMuHIIpodocdara.

Kuneruka pepmenTaTuBHbIX peakuuii. OCHOBHbIE TOHATHUS ()EPMEHTATUBHON KHHETHUKH.
Cremuduunocts neiicteust pepmenToB. CyOcTpaTHas cielu(pUUHOCTh-BaXKHOE CBOHCTBO
(depMEeHTOB Kak KaTajau3aTopoB OenkoBOM mpupoasl. AbcomoTHas cyOcTpaTHas
creuru(UYHOCTb, IPYINOBas CyOCcTpaTHas CielU(PUIHOCTD, CTEPEOCHELIU(PUIHOCTD.
WNuruburopsl u axTuBaTOphl (GepmMeHTOoB OOpaTHOE M HEOOpaTMMoe HMHTHOMpPOBAHHE.
KonkypentHnele uHruoutopsl, WHruGupoBaHue CyKUMHATIETUAPOTeHa3bl MajOHOBOM
kucinoToi. PochopopraHuveckre BEUIECTBA KaK HMHIHOUTOPHI AlETHIXOJIMHAICTEPA3HI.
WNHruburops! (hepMEHTOB KaK JI€KapCTBEHHbIE ITPENapATHI.

21. puanmnser  knaccudpukamuu — ¢epmeHToB.  COBpEeMEHHash  MEXAyHapoIHas
HoMeHKkJIatypa EC. OOuias xapakrepucTika KiaccoB. [IpMHIMIIBL JeIeHUs Ha MTOAKIACCHI
U noanoakiaccel. Homenknarypa ¢hepMeHTOB.

Oxcupopenykrasel. HekoTopele mnpeacTaBUTENnW Kiacca: alKOIOJIbAETUAPOTeHas3a,
JAKTaTACTUAPOTeHA3a, TIyMaTaTIeIuApOTreHa3a, HUTPaTpeLyKTas3a, MmoJupeHOI0KCHa3a,
LIUTOXPOMOKCH1a3a, KaTajla3a U IepoOKCUasa.

Tpancdepaszpl, o0mas xapakTepucTuka kiacca. ['maponasB. XapakTepuTHKa 3CTepas,
INIMKO3uAa3, npoteas. JImaspl. XapakTepucTuka JekapOOKcuias, anbaojas, I'Hparas.
N3omepsl. JIurassi.

Annocreprudeckas peryJisilus akKTUBHOCTH (epMEHTOB. MeXaHU3MBbl alNIOCTEPUUYECKUX
apdexToB. Perymsropueie momeHbl. OCHOBHBIE YEPTHl MOJENEH, OMUCHIBAIOIINX
KOOIIEpaTUBHOE JeWcTBUE (epMeHTOB. [Ipumepsl, WUIIOCTPUPYIOIIME MEXaHU3MBbI
AJUIOCTEPUYECKON PETYJIISLIHAH.

Perynauus ¢epmeHTaTMBHOM akTUBHOCTH. Perymsamus Paymsuus ¢epMeHTaTUBHOM
aKTUBHOCTH.  Perymsnus 0enoK-0ETKOBBIMM ~ B3aUMOJICHCTBUSAMU.  Perynsuus
KOBAJICHTHBIM CBSI3bIBaHUEM. Peryisanus orpaHuueHHBIM IPOTEOIU30M.

['opMOHaIbHBIH KOHTPOJb AKTUBHOCTH (E€pMEHTOB. POsIb BTOPUYHBIX MOCPEAHUKOB B
aKTUBAIMK IPOTEUHKNHA3. Perynsamnus 6uocunres3a pepMeHTOB,

Metonpl  ouMCTKM:  Xpomarorpaduyeckue UM 3JIEKTpPOo(OpETUYECKHE  METOJIbI,
KpHUCTAJIIIN3aLus

MeTtonpl onpeneneHuss aKTUBHOCTH (EPMEHTOB. XHMMHMUYECKHE, MOJISIPUMETPHUUECKHE,
Xxpomarorpaduyeckre, MaHOMETPHUECKUE, CIIEKTPOMETpHUECKHUE, (QII0OPUMETPUUYECKHE,
noJisiporpauueckue, paguoMeTpUuYeCcKUe METOIbI.

Mertonbl U3ydeHUs: CTPYKTYpbl U (YHKIHOHAIbHON 3(p(PEeKTUBHOCTH aKTHUBHOIO LIEHTpa
¢depmeHTOB. PeHTreHoCcTpyKTYpHBIN aHann3. CalT-HanpaBIeHHBIH MyTareHes.

@epMeHTbl — MapKepbl U MX HCIIOJIb30BAHME B MEIUIIMHE U HAYUYHBIX HUCEJIEIOBAaHUAX.
MeauuuHcKast S3H3UMOJIOTHS: SH3UMOIUArHOCTHKA, SH3UMOIIATOJIOTUSL U DH3UMOTEpAItsl.
[lpumenenne  (pepMEeHTOB B MPOMBIIUIEHHOCTM M CEJIbCKOM  XO3siiCTBe.
NmmoOunmn3oBanHble (epmeHTHl. lcnonp3oBaHue MMMOOMIM30BaHHBIX (EPMEHTOB B
OPOMBIIIJICHHOCTH, MeauluHe U (apmakonorun. @DepMeHTHbIE 3JEKTPOIBl U
OHOCEHCOPBI.



Pa3zpaboTuuk:

%M/ 1.6.H., mpodeccop C.B. Ocunosa

(momUCh)

[IporpaMma COCTaBJIeHa B COOTBETCTBUHM C TPEOOBaHHAMU ®OI'OC BO no HampasJICHHIO

06.03.01 1 poduITEO MOArOTOBKY «BHOXUMUSD. .
[Tporpamma paccmoTpeHa Ha 3aceaHuu Kadeapsl OHOXMMHUM, MOJIEKYISIPHOH OMOJIOTUN M
F'CHCTHKH.
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Hacmosiwyas npoepamvma, He modcem Oblmb GOCHPOU3BEOCHA HU 6 KAKOU (opme 6e3

npeosapumenbHo20 NUCLMEHHO20 Pa3peuleHus Kagheopvl-paspabomyuxa npoepammol.



