MHUHOBPHAYKHU POCCHHA
denepanbHOE rocynapcTBeHHOE 610/DKETHOE 00pa3oBaTEbHOE YUPEKACHHE
BBICIIIErO 00pa30BaHUs
«APKYTCKUI TOCYJAAPCTBEHHBINI YHUBEPCUTET»
OI'BOY BO «MAI'Y»
Kadeapa 6MoXuMuH, MOJIEKY.ISPHOii 01

/ \ A \\ ™
= < FC
/ "”Ofmr,)q . \
MOYBo L :

; QN i E ;;\\ [ A
HQAOFOeIeUBEHRQro aKynbTeTa
5 T<RYnbrer ¢ o
/.4 ¢//A. H. Matsees
s/}

PaGouasi nporpaMmma quCUMILTHHBI
Haumenosanue quctnumingael: 51.0.25 «BUOXHUMMUS»

Hanpagsnenue noarorosku: 06.03.01 «buonorus»

Hanpasnennocts (npoduin) moarotoBku: «buoxumusy, «30070rust 6€CIIO3BOHOYHBIXY,
«3o00Ji0THsl MO3BOHOYHBIX», «Mukpobuonorus», «O6mas OoraHuka», «DU3NKO-XUMHUYECKas
OMOJIOTHS U OMOTEXHOJIOT U, « DU3HOIIOTHS

Kpanmudukamms BeimyckHuka: bakanaBp

@opma 0OydeHHUs: OYHAS C DIIEMEHTAMHU JIIEKTPOHHOTO OOYYEHHS W JIHCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH

Cormacopano ¢ YMK  OHMOJIOro-JEUBEHHOIO PexomenoBaHo Kadeapoii:
(akynpTeTa

ITpotokon Ne S ot « %2
[Ipencenarens & ‘

i 2023r. Tporokon Ne _+

A. H. MargeeB Or«06» 03  20d3r.
3aB. kapeapoit =X 2= C.B. Ocunosa

Hpkyrtck 2023 1.



Coneprkanue

(I (531098 7 QcT2Di P21 17891 02 (0110200011705 1 5 U
Il. Mecto nucuumimabl B ctpyktype OITOIT ...
I1l. TpeGoBaHus K pe3yJbTaTaM OCBOCHHS JUCITUTIIHHBI .......euvvennn.. ..
IV. CognepxaHue U CTPYKTYPA JUCHMIUIMHBL «....vuuennenennnennenneannennes

4.1 ConepkaHue JUCUUIUIMHBI, CTPYKTYpPUPOBAaHHOE IO TEMaM, C
yKa3aHHeM BHJIOB y4EOHBIX 3aHATUH W OTBEJACHHOTO HAa HUX KOJIUYECTBA
AKATEMHUUECKIX HACOB ...t ueententtent ettt et et et eteeae et e aae et eaenaeeneenn

4.2 [lnan BHEAyIUTOPHOM CaMOCTOSITEIIPHOM PaObOTHI O0YYArOIIMXCS 10
D107 (001700011705 (<P

4.3 ConeprkaHUE YUCOHOTO MATCPHATIA . ..vvenreennreenneennneenneenneeannens

4.3.1 [lepeueHb ceMUHAPCKUX, MPAKTUYECKUX 3aHATHI U 1a00paTOPHBIX
02 A1 A

4.3.2. Ilepeduenr TeM (BOIMPOCOB), BHIHOCUMBIX Ha CaMOCTOSITEIHHOE
M3YYCHHE B PAMKAX CAMOCTOSITEIIbHON PAOOTHI CTYACHTOB ....uvveeeeenennnnnne

4.4. Meroauueckue yKa3zaHUs IO OpraHM3alMM CaMOCTOSATEIbHON
JO 101038 S et 1 (535 o ) S

4.5. [IpumepHast TeMaTUKa KyPCOBBIX PA0OT (ITPOCKTOB) ....evvvennnennn..

V. YyebHO-MeTOIMYEeCKOE W WH(OOpPMAIMOHHOE  OOecIeueHue
10 0010070081070 51 QT
Q) TIEPEUCHD JTATEPATYPBI v veneenrereaneneeneaneeneneeneaneaneneeneaneneenenns

0) MEPUOAMUCCKHUE MBIAHMST .. 'uveenreeenreenneeaneeenneenneeaseanneeneeannas
B) CIIMCOK aBTOPCKHX METOUYCCKHUX PABPAOOTOK ....v'vvenreneannannnnnn,
r) 0a3pl JaHHBIX, [OUCKOBO-CIIPABOYHBIE U HH(POPMAIIMOHHBIE

CHICTEMBL. . . ettt ettt et et et et et et et e et et et et e et et e e e e e eaeaens
V1. MarepuanbHO-TEXHUUECKOE 00ECIEUEHUE TUCHUTITHHBL .. ..ovvenneenne...

6.1. Y4eOHO-T1abopaTOPHOE OOOPYHOBAHUE . ...'uveneeneeaneaneenneannnnnns

6.2. [TpOrpaMMHOE OOCCTICUCHUE . ....uvenreeneenreneeneenneeneannenneaneanss

6.3. TexHruecKue U AEKTPOHHBIE CPENICTBA OOYUEHUS ....evvennennen..
VII. O06pa30BaATETBHBIE TEXHOMOTHH .....euueentenettenteteantennenneeneeneeanens
VIIl. Ouenounsle MaTepuabl Ui TEKYIIEro KOHTPOJS U MPOMEXYTOUHOU

2 0 NS 2 0 0

CcTp.

g1 w W w

14

16

16
17

18
19
19

19

19
19
20
21
21

21



l. Heap u 321244 AUCHHUIIMHBI:
Heas: GpopMupoBaHue y CTyI€HTOB LEIOCTHOM CUCTEMbI 3HAHUN O XUMUYECKOM COCTaBe

JKUBBIX OPraHu3MOB, OCHOBHBIX METa00INYECKHUX myTax oOMeHa U MeXaHHu3Max peryjsinuu.

3agaun:
® [IOJyYyeHHE TMPEACTaBICHUNH O CTPYKTYpe, CBOHCTBaXx W (YHKIUAX BAKHEUIINX
OHMOIOJIMMEPOB, UX POJIU B MPOIIECCaX peann3alui FTeHETHIEeCKON HHPOpMAITIH.
L] I/I3y‘IeHI/IC OCHOBHBIX MeTa6OHI/I‘-IeCKI/IX HyTeﬁ, CBA3AaHHBIX C HpOLIGCCﬁMI/I
SHEProoOecTeYeHHS.
® [IOHMMAaHHWE MPUHIIMIIOB PETYJISIIIUN U HHTETPAllid OOMEHHBIX ITPOIIECCOB.

1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas mucuumimea b1.0.25 «buoxumusy OTHOCHUTCI K 0043aTE€IBLHOW YacTH
IPOTPAMMBI.

2.2. Jlns u3ydyeHUs AaHHOM y4eOHOM IUCHUIUIMHBI HEOOXOAMMBI 3HAHHS, YMEHHUS H
HaBBIKH, (GOpMHUpyEMBIE TNPEIIICCTBYIONMME TUCHUIUIMHAMEU: «OO0IIas W HeopraHudecKas
XuMUs», «OpraHuyeckas XUMHSI», «AHaTuTHYeCKas, Gu3ndeckas U (PU3KOJIOMIHAS XUMHS,
«O0111as1 OUOIOTHS.

2.3. IlepeyeHb mocneAyOMUX Y4eOHBIX TUCIUIUINH, I KOTOPBIX HEOOXOIMMBI 3HAHUS,
YyMEHMSI M HaBblKM, (opMmHupyemble JaHHOM yudeOHOW jucuumuinHoi: «['eHerukay,
«MonexynspHas 6uonorusy, «Pu3nonorus pacreHun», «DOU3NOIOTHs YeloBeKa U KUBOTHBIXY,
«MHUKPOOHOIIOTHS ¥ BUPYCOIOTHS, TPOMUIHHBIX TACIUTUIHH.

I1l.  TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS JIUCHUIIJIMHBI
IIponiecc OCBOEHHS MUCLMIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETEHLUH B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanHomy HampasneHuto noarotoBku 06.03.01
«buomorus»:

OIIK-3: CnocobeH mNpUMEHATh 3HAHHE OCHOB JBOJIOIMOHHOW TEOPHH, WCIOIb30BaTh
COBPEMEHHBIC TMPEJCTABICHUS O CTPYKTYPHO-(YHKIIMOHATHLHOW OpraHW3aIlliil TEeHETUYCCKON
MPOrPaMMBbl JKUBBIX OOBEKTOB M METOJbl MOJEKYISPHONW OHOJOTHUH, TEHETUKH U OHOJIOTHUHU
pa3BUTHS JUISl WCCIIEAOBAaHUS MEXaHHM3MOB OHTOreHe3a W (UIOreHe3a B MPOeCCHOHATHHON
JESTEIbHOCTH.

OIIK-5: Cnocoben mnpuMeHsTh B  NOpodecCHOHATBHON  JIEATETbHOCTH  COBPEMEHHBIC
MpeJCTaBICHUs] 00 OCHOBaX OMOTEXHOJOTMUYECKUX U OMOMETUIIMHCKUX MPOHU3BOJACTB, T€HHOMN
WHXXCHEPUHU, HAHOOMOTEXHOJIOTHH, MOJIEKYJIIPHOTO MOJICITUPOBAHUS.

Hepeqeﬂb IVIAHUPYEMBIX PE3yabTaTOB Oﬁylle]{l/lﬂ Mo TMCHMIIJIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTeHII it

Komnerennus NHaukaTopbl KOMIETEHIUI Pe3yabTaThl 00yueHus
OIIK-3 HJIK onk 3.1 3HaTh: - OCHOBHBIE COBPEMEHHbBIE MPEICTABICHNUS
CrocoGeH  TpHUMEHATH | 3HAET OCHOBHI 3BOIIOIIMOHHON 0 CTPYKTYpPHOH OpraHM3allid  Ba)XHEHWIINX
3HaHWE OCHOB | TEOPHH, UCTOPHIO Pa3BUTHS, MaKpOMOJIEKY, ux CBOMCTBax u
9BOJIIOIIMOHHOM TEOPHH, | MIPUHLUIBI U METOIUYECKHUE (YHKIMOHUPOBAHUH.
WCIIOJIb30BaTh MTOAXO/IBI OOIIIeH TeHETHUKH, YMeTs: - UCHOJB30BaTh 0a30BbIE  3HAHUS
COBpPEMEHHbBIE MOJICKYJIIPHO# OMOIOTHH, a OMOXUMHUU NI OOBSCHEHUS  METOIUICCKUX
NpeACTaBICHUS 0 | Tarxke OMOJIOTHH Pa3MHOXEHHUS | TIOAXOI0B MOJIEKYJIAPHON OHOIOTHH.
CTPYKTYPHO- U UHIUBHUIYaJIbHOTO Pa3BUTHUS Brnanets: - OCHOBHOM OMOXUMHUYECKON
(GYHKIIMOHAIBHON TEPMUHOJIOTHUEN.
OpraHu3aluu HJIK ok 3.2 3HaTh: - CTPYKTYPY W OYHKIWH BaKHEUITHX
TE€HETHYECKOU YmMmeer HCIOJIb30BaTh B | MAKpOMOJIEKYI, ux CBOWCTBa u




MPOTrpPaMMBbI KUBBIX | IpodeccCHoHaTBHOM (YHKLIMOHUPOBAHUE,
O0BEKTOB ¥  METOMBI | IEATEIbHOCTH COBpEMEHHBIE | - OCHOBHBIE METa0OINYECKHE TIYTH U MEXaHHU3MbI
MOJIEKYJISIPHON MpeACTaBiIeHUs] O TPOSBICHUM | PEeryssiuuyu oOMeHa BeUlecTB, OMOIHEPreTHIeCKre
OHMOJIOTMH, TEHETUKH U | HACIIEACTBEHHOCTU U | MEXaHU3MBHI,
OMOJOTHH pa3BUTHUS AN | I3MEHUYMBOCTH Ha BCEX YPOBHAX | -  TPOIECCHl  peanu3alliii  T'€HEeTHYeCKOH
WCCIIETOBAHUS OpraHM3alNN JKUBOTO; o | nH(pOpMaHH.
MEXaHH3MOB TCHETHUYECKUX OCHOBax | YMeTh: - WCHONB30BaTh 3HAHHE OHOXUMHUH ISt
OHTOTEHE3a U | DBOJIIOIMOHHBIX MPOLECCOB, a | OOBSICHEHUs] OCOOCHHOCTEH (PH3MOIOTHUECKUX
¢unorenesa B | TaKXKe O MEXaHMW3Max pOCTa, | MPOIECCOB B )KUBBIX OPraHU3MaX.
poheCcCUOHANTBHOMN Mopdorenese u | Bnanets:
JeSITeTbHOCTH. uuroauddepeHanuy, o]- HaBBIKAMHU MOUCKa HEOO0XOIUMO
MPUYUHAX AHOMAJIMHA Pa3BUTH. | OMOXMMHIYECKOW HH(POPMAIINU C UCTIOIH30BAHHEM
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH.
UK onk 3.3 3HaTh: - CTPYKTypy U CBOWCTBa OCJIKOB,
Brnaneer OCHOBHBIMU METOJIaMH | HYKJICHHOBBIX KHCIIOT,
MOJIEKYJISIPHOW OHOJIOTHH, - OCHOBBI 9H3WMOJIOTHH;
HaBbIKaMH PCHICHUA YMeTh:
TFeHETUYCCKHUX 3a]ad U pabOThI C | - MCIIOJIb30BaTh 0a30BbIC 3HAHUS OMOXUMHH IS
AMOPHOHATFHBIMHU MMOHUMAaHUS METOJIOB WCCIIEIOBAHUS
MpermapaTaMH. MOJIEKYJISIPHON OMOJIOrHu.
Biagers:
- OCHOBHOU OMOXUMHYECKON TEPMHUHOIIOTHEH,
- HaBBIKAMHU MOWCKa HEO0XOIUMOMH
OroxummuUYecKoi MH(OpMAIIUU C UCTIONB30BAHUEM
COBpPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH
OIIK-5 UK onx 5.2 3HaTh: - OCHOBBI JH3UMOJIOTHH, CTPYKTYypy U
Croco0eH NpUMEHATL B | Y MEET OIICHHUBATh 1 | dyHKIUH HEepMEeHTOB,
podeCcCHOHATBHON IIPOTHO3UPOBATH - OCHOBHBIC METa0OJIMYECKHE TIYTH U MEXaHU3MBI
NIeSITeIbHOCTH MIEPCTIEKTHBHOCTH 00BEKTOB | PETyISINA OOMEHa BEIIECTB, OMOIHEPTETUIECKIE
COBPEMEHHBIE cBOEH po(heCCHOHANBHON | MEXaHU3MBI.
MIPEACTABJICHUS 06 ACATCIIBbHOCTU JUJIsL Ymern: - HUCII0JIB30BaTh 6330BBIe 3HaAHUA
OCHOBax 6I/IOTeXHOJIOFI/IquKI/IX 6I/IOXI/IMI/II/I JJIsA OLICHKH TMEPCIICKTUBHOCTHU
OMOTEXHOJIOTUYECKUX U | IPOU3BOJICTB. MPOJYKTOB OMOTEXHOJIOTUIECKOTO IPOU3BOJICTBA.
OMOMETUIIHHCKUX Bnanets: - OCHOBHOM OHMOXUMHUYECKONI
MIPOU3BOICTB, TEHHOM TEPMUHOJIOTUEH,
VHKEHEPHH, - HaBBIKAMHU MOHCKa HEO0XOIUMOMN
HaHOOMOTEXHOJIOTHH, OnoXuMHUYECKOH MH(OpMALKK C UCIIOIb30BAHUEM
MOJIEKYJISIPHOTO COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJIOTHA
MOJICTTHPOBAHHUS IUIS  OLUEHKH MEPCHEKTHBHOCTH  IMPOAYKTOB
OMOTEXHOJIIOTUIECKOTO TIPOU3BOJICTRA.
HJIK onk 5.3 3HaTh: - OCHOBHBIE MeETAa0OJIMYECKHE IIyTH U
Bnaz[eeT npueMamMu | MEXaHHU3MbI ux peryidanuu, OCHOBBI
orpeieNieHHss  OMOJIOTUYECKOH | OMOIHEpreTHKH.
0e30macHOCTH OPOAYKIHMK | YMETh: - HCIIONb30BaTh 3HAHWE OUMOXMMHUHU JUIS
OMOTEXHOJIOTHUECKUX U | OOBsICHEHUs] OCOOCHHOCTEH  (PU3MOIIOTHUECKUX

OMOMETUIIMHCKUX MTPOU3BOJICTB.

IIPOLIECCOB B KUBBIX OPraHU3MaXx.

Bnanmers: - HaBBIKaMH IOMCKa HEOOXOAWMOM
OnoXxuMHUYEeCKOH MH(OpMALIMKU C UCIIOIb30BAHUEM
COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHH.




IV. COIEPKAHHUE U CTPYKTYPA JUCIHUIIJINHbI

O0beM TUCHUILIMHBI COCTABJISIET 5 3aUeTHBIX eAUHHILI, 180 yacoB, B ToM uncie 0,97 3aueTHBIX eIMHHII, 35 YacOB Ha 3K3aMeH.

W3 HUX peann3yercs C UCMOIb30BAHUEM JICKTPOHHOTO 00YUEHUS U JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUI 36 4acoB.

®opma NPOMEKYTOYHOM aTTeCTANMHU: YK3AMEH.

4.1 CopepxxaHue IMCUUIIMHbI, CTPYKTYPHMPOBAaHHOE MO TeMaM, € yKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBEAEHHOr0 HA HUX
KOJIMYECTBA aKaJIeMUYECKHX YaCOB

Ne Pa3zjen qucuuniannbl/Tema = Buapl yaeOHo# paboThI, ®opMa TeKylIero
n/H S | BKIIKOYAs CAMOCTOATENbHYIO paboTy 00Yy4arOIKXCsl , | KOHTPOIIst
= E MPAKTUYECKYIO MOJITOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
2 2 (B 4acax) dopma
g g NPOMEKYTOYHOI
52, KoHnrtakTHas paboTa npemnoaaBaress ¢ =
= O 2 arrecTanyu
] o0yyarmuMucs =
& % o < (mo cemecTpam)
51 S & =
Q = &«
2 < = =) S =
5 : ; E Jexmus | Cemunap/ KoncyabTanus 58
s = = = MpakTuueckoe, S g
| e I JaGopaTtopHoe S =
O~ = = 3aHsATHE/ O =
1 2 3 4 5 6 7 8 9 10
1 1.BBenenue
Tema 1.1 Buoxumust — Hayka o BemiecTBax, |3 | 1,5 1 - - 0,5 oIpoc
BXOJSIIMX B COCTaB KUBBIX OPTAHU3MOB
2 2.CTpykrypa u pyHKIHHN OeTKOB
PYKTYPa H pyHKIL KonTp. pabora
Tewma 2.1 Knaccudukaiius aMIHOKHUCIIOT Ha 3 8 1 5 - 2 N
Otuér no mab.pad.
OCHOBe uX R-rpynmn
3 | Tema 2.2 CtpykTypa Genkos 3| 9 2 5 - 2 ceMHUHAp
4 Tewma 2.3 OU3UKO-XUMHUYECKHUE CBOMCTBA Onpoc
3 7 1 4 - 2 Pemenwe 3a1a4
OeIIKOB .«
Otuét no iad.pad.




Pegepat

Tema 2.4 Knaccudukanus 6eaKoB 7 2 Ot 110 126, paG.
6 3.CTpykTypa ¥ PyHKUMH HYKJIEHMHOBBIX
KHCJIOT 9 3 KonTtp.pabota
Tema 3.1 CtpyKTypa HYKJICOTHIOB U Otuér mo nab.pad.
ouosiornyeckrue GyHKIUU
7 Cemunap
Tema 3.2 Ctpykrypa JJHK 3 1 Pemenie 3134
8 Tema 3.3 CoBpeMeHHbIE MTPECTABICHUS O CemuHnap
3 1
cTpykType u ¢pyskiwmsix PHK Pemienue 3amau
9 4.®epMeHTBI 3 2 Kontp.pad.
Tema 4.1 CtpykTypa ¢epMeHTOB TCCTUPOBAHUE
10 TeE/Ia 4.2 OO0uue npeICTaBlICHUs 0 MEXaHU3ME 7 2 Oquégi?fa?ba&
NecTBHS EPMEHTOB
TECTHPOBAHUE
11 ;ZMa 4.3 CnenuuaHOCTD ACHCTBUS v 2 Oquégi?fa%%a&
pMeHTOB TECTUPOBAHUC
12 | Tema 4.4 Knaccudukanust 1 HOMEHKIAaTypa 3 2 Kowurtp.pab.
q)epMeHTOB TECTUPOBAHUEC
13 | 5.bnocuHTE3 HYKJIEMHOBBIX KHCJIOT U
CemuHap
Oenkon ! 2 Pemienue 3agau
Tema 5.1 Permukanus JIHK
14 CemuHap
Tema 5.2 Tpanckpunuus 4 1 Permene 3arad
15 Cemunap
Tema 5.3 Tpaucusus 5 2 Kontp.pab.
Pemenue 3agau
16 | 6.00meH BemiecTB.
Tema 6.1 O6uiue npeacTaBaeHus 06 oOMeHe 1,5 0,5 Omnpoc
BEILIECTB
17 | 7.00meH yriieBoa0B. KOHTD. 046
Tema 7.1 YrneBoabl, ux OUONIOTHYECKAs POTIb, 2 1 P-pan.

KJIacCHU(UKAIMs 1 HOMEHKJIaTypa

OTtuér mo nab.pad.




18 | Tema 7.2 Pacniax MOJIUCAaXapUI0B 2 1 - 1 Kontp.pab.
19 . KonTp.pad.
Tema 7.3 AHaspoOHBIN pacnaj yrieBoai0B 9 2 5 2 Pemerie 3aat
20 Tema 7.4 AdpoOHblii METa0OIM3M IUpyBaTa 13 6 4 3 Korrp.pad.
Pewmenue 3amau
21 | Tema 7.5 [nrokoneorenes 2 1 - 1 KonTp.pab.
22 | 8.00meH JIMNINI0B Pedpepar
Tema 8.1 Knaccudukanus 1 HOMEHKIATypa 1,5 1 - 0,5 P
KonTtp.pad.
JIMIIAI0B
23 | Tema 8.2 IlepeBapuBanue U BCaChIBaHHE 25 1 1 05 onpoc
JIMITAJIOB B YKEJTYI0YHO-KUIIEYHOM TPAKTe
24 | Tema 8.3 BHOCHHTE3 HEMTPAIBHBIX KUPOB H 3 1 1 1 Koutp.pab.
dbochomunmios
25 | 9.00meH 0e1k0oB
Tema 9.1 @epMeHTaTUBHBIN FUAPOJIN3 OEIKOB 3 1 1 1 Kowrp.pab., onpoc
26 | Tema 9.2 MeTaGoIi3M aMHHOKHCIIOT 5 1 3 1 Kontp.pab., onpoc
27 | 10.IIpuHIMOBI peryasiiuu o0MeHa BellecTB
B KJIETKe
Tema 10.1 OOMeH BemeCcTB Kak eauHas 15 1 ) 0.5 CEMHTAp
CHCTEMa IPOIIECCOB
28 | Tema 10.2 Perymsuus GHOCHHTE3a GEITKOB 35 2 1 0,5 Koutp.pab.
Uroro: 36 54 40 3a4éT




4.2 Ily1aH BHeayIMTOPHOM CaAMOCTOSITEIbHON Pa0d0ThI 00Y4AKOIIMXCS N0 JMCHHUILIMHE

CamocTosiTenpHas paboTa 00yJaronuxcst YuebHO-
Oreroumoe METOIUYECKOE
Cemectp| Haspanue pasnena, Temsl o Cpoxu  |TpynoemkocTsb obecrieueHue
Bup camocrostensHON pabOThI CPEICTBO o
BBITTOJTHCHUS (gac.) CaMOCTOSITCIIbHOM
paboThI
1.BBenenue [ToaroToBka K NPaKTHYECKOMY 3aHATHIO C WCIIOJIB30BAHHEM \V4 a) 1 (1-2, 6);
Tema 1.1 BHOXHMUS — KOHCITEKTA JIEKIIUU U PEKOMEHIyEeMOM JINTePaTyPhl V a) 2 (6)
3 HayKa O BEIeCTBAX, 1 0,5 orpoc
BXOJSIIMX B COCTAaB
JKMBBIX OPTaHU3MOB
2.CTpyKTYypa H [ToaroroBka K MPaKTHYECKHMM W JAOOpaTOPHBIM 3aHATHSAM C Ormpoc Va)l (1-2, 6);
(l)yHKHHH 66J’[KOB HNCITIOJIB30BAHUECM KOHCIICKTOB JICKIINN 58 peKOMeHIIyeMOI/I CeMI/IHap V a) 2 (1’ 5)
Tema 2.1 Knaccudukanus JéHTepaTypH' Konrp.pab.
aMOCTOATEJBHOE H3YYEHHE TEOPETUYECKOr0 MaTepHaia o Pemenue 3a1au
MHHOKHUCIIOT H HOB o
a OKHCJIOT Ha OCHOBC BOIIPOCY «DU3NKO-XUMUYECKUE CBOICTBA OCIIKOBY, OTYETE IO
ux R-rpynn
«Kiraccuduxarst 6eIkoB» 1126.pad.
3 Tema 2.2 Ctpykrypa IToAroToBKA U 3alMTa OTYETOR IO JAOOPATOPHEIM PabOTaM. 1-4 8
O€JIKOB

Tema 2.3 dusuxo-
XHUMHYECKHE CBOMCTBA
0eIIKOB

Tewma 2.4 Knaccudukarus
0OeJIKOB




CamocrosTenpHast paboTta o0yuaromuxcs VYuebHo-
METOANYECKOE
OneHouyHoe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKoCTh obecrieueHue
Bun camocTosiTensHON paboTh CpPEJICTBO .
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
3.CTpykTypa u [ToaroToBka K MpakKTHYECKHM M JTAOOPATOPHBIM 3aHATHSIM C Konrp.pabora |V a) 1 (1-2, 6);
(GYHKIMH HYKJICHHOBBIX |ICTIOJIb30BaHNEM KOHCIIEKTOB JICKLMI M PEKOMEHIYeMOH Oruérnmo [(Va)2(1,5,8)
KHCJIOT JUTCpaTypsl. ) 1a6.pab
Tema 3.1 CtpykTypa IToaroroBka u 3ammra OTY4ETOB 1O 1aOOPATOPHBIM PabOTaM. CemuHap
HYKJICOTH/IOB U Pemenue
3 ounosorndeckue GpyHKIUN 5.7 5 3a7a4
Tema 3.2 Ctpykrypa
JHK
Tema 3.3 CoBpemeHHBIE
MpeCTaBICHUS O
CTPYKTYype ¥ (pyHKIUAX
PHK
4.®epMeHTDI [ToAroToBKa K MPaKTHYECKUM M J1abOPaTOPHBIM 3aHSTHSIM C Konrp.pabora |V a) 1 (1-2, 6);
Tema 4.1 CprKTypa HUCIIOJIIL30BAHUEM KOHCIIEKTOB JIEKIIUHA U pCKOMeHHyCMOﬁ OT1uéT o V a) 2 (1’ 5)
bepMeHTOB JUTEPATyphI. ) nab.pao.
Tema 4.2 O6mme [Toarororka u 3aiuTa OTYETOB I10 JIAOOPATOPHBIM paboTaMm. TectHpoBaHHue
NIPeICTABIEHHS O Hanucanne pedepara mno Tteme «Knaccudukamus wu Pecbepar
N HOMEHKJIaTypa (hepMEHTOBY
MEXaHU3Me JAEHUCTBUS
3 |dbepmenToB 8-9 8
Tema 4.3
CrnenunpuyHOCTb

JelcTBUS (EPMEHTOB.
Tema 4.4 Knaccudukanus
1 HOMEHKJIaTypa
(hepMeHTOB




CamocrosTenpHast paboTta o0yuaromuxcs

VYuebHo-

METOIIYECKOe
OneHouyHoe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKoCTh obecrieueHue
Bun camocTosiTensHON paboTh CpPEeICTBO .
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
5.Bbuocunres IToaroroBka K MPakTUYECKUM 3aHSITUSM C HCIOJIb30BAHHEM Cemunap Va)l (4-5,, 6);
HYKJIEHHOBBIX KHCJIOT U [KOHCIICKTOB JICKIIHH U PEKOMCHIYCeMOii THTEPaTyphI. Koutp.pa6. [V a)2 (5, 8-9)
0es1KoB Pewenne
3  |Tema 5.1 Perukanus 10-12 5 3a1a4
JIHK
Tema 5.2 Tpanckpunuus
Tema 5.3 Tpancasuus
6.00MeH BelecTB. IToaroroBka K NPaKTUYECKOMY 3aHITHIO C HMCIIOJIB30BaHUEM Va)l (1-2, 6)
TeMa 61 06 ue KOHCIICKTAa JICKIIUU 1 peKOMeHI[yeMOI‘/'I JIMTEPATyPHI.
3 Hl 13 0,5 Ormpoc
IpeicTaBIeHUs 00
oOMeHE BEIECTB.
7.00MeH yri1eBo10B. [loaroTroBKka K MPaKTHYECKUM U JTAOOPATOPHBIM 3aHSATHSIM C Va)l (1-2, 6);
Tema 7.1 YraeBoapsl, X |UCIOJB30BAaHUEM KOHCIIEKTOB JICKLIHMH M PEKOMCHIyeMOoi Va)2(5)
Ouosiornyeckas posb, JIATCPATYPBI.
KiaccupuKauus u [ToaroroBka u 3amuTa OTIETOB IO JIAOOPATOPHEIM paboTaMm.
KonTp.pab.
HOMEHKJIaTypa .
Tema 7.2 Pacman Or=ér o
3 ' 13-16 8 1a0.pab.
MOJINCAXaPHUJIOB. Pewmenme
Tema 7.3 AnaspoOHBIi saxau
pacmnaj yrieBoaoB.
Tema 7.4 A>poOHbIi
MeTaboJIu3M UpyBara.
Tewma 7.5 I'mokoHeoreHes




CamocrosTenpHast paboTta o0yuaromuxcs VYuebHo-
Oneroutoe METOIIYECKOe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKoCTh obecrieueHue
Bug camocTosiTensHOR paboThI CpPEeICTBO .
BBITIOJTHEHUSI (uac.) CaMOCTOATEIIBHOU
paboTHI
8.00MeH JIunuIoB IToaroroBka K NpakTUYECKOMY 3aHSTUIO C HCHOJIb30BaHHEM Va)l (1-2, 6);
Tewma 8.1 Knaccuduxarus |[KOHCICKTa JICKUMH H PEKOMEH/yeMOH JIMTePaTypbl. V a) 2 (6)
M HOMEHKJIATypa Hanmcanne pedepara mo Tteme «Kmaccudukanus wu
JTATIAIOB. HOMEHKJIATYpa JINTIHIOB
Tema 8.2 IlepeBapuBanue K Onpoc 6
3 U BcacbhIBaHHE JIUIIUIOB B 17 2 ;HTp'pa ’
YKEIy JOYHO-KUIIEYHOM cepar
TpAaKTe.
Tewma 8.3 buocunres
HEWUTpaJIbHBIX KUPOB U
dhochonnuaos.
9.00MeH 0eJIKoB [loaroroBka K MpakTUYECKOMY 3aHSATHIO C HMCIIOJIb30BAaHUEM Va)l (1-2, 6);
Tema 9.1 KOHCIIEKTA JIEKIMH U PEKOMEHIYEMOM JINTEePaTyPhl. V a) 2 (5)
3 DepMEHTATUBHBIN 18 5 KoHTp.pab.
TUAPONU3 OENKOB.
Tema 9.2 Metabonusm
AMHUHOKHCJIOT.
10.[IpuHIMTIBI [ToaroToBka K MPaKTHYECKOMY 3aHSATHIO C HCIOJIH30BAHUEM Va)l (1-2, 6);
peryJasinuu o0OMeHa KOHCIEKTA JIEKIIMU U PEKOMEH1YyEeMOM JINTepaTyphl. V a) 2 (5)
BeILECTB B KJIETKE
3 Tema 10.1 OOmen 18 1 CemuHap
BEIIIECTB KaK eIuHas Kontp.pad.

CHCTEMa IMPOLIECCOB.
Tema 10.2 Perynsauus
OnocuHTe3a OCIKOB

OO6muii 00eM caMOCTOATETLHOM paboThl O aucHUILInHE (dac) — 40

N3 Hux o0bem camMoCTOSTENbHOW pabOThl € MCHOJIb30BAHHEM JJIEKTPOHHOIO O0y4YeHHsl H

AUCTAHIMOHHBIX 00Pa30BaTEJIbHbIX TEXHOJIOTHI (4ac) — 8




4.3 Conepxxanue yueOHOro MmarepuaJjia
Pa3zoenvt 2-5 npoepammer coomeememayrom pazoeny 1 (Ocroswt buoxumuu u

MONeKYAApHOU buonocuu) mooyna “I'enemuxa u eenemuueckue mexHoI02UU 8 NPOMIULIEHHOU
buomexnonoauu’”.
Pa3nen 1. Beeaenue.
Tema 1.1 Buoxumus — Hayka 0 éeuyecmeax, 6X00AUUX 6 COCHAG HCUBHIX OPCAHUZMOE,
CTPOCHUH MOJEKYJ M HUX MPEBpAIlleHUsX, JEKAIUX B OCHOBE XU3HEHHBIX siBieHUU. Kparkas
ucropus Oumoxumuu. Mecto M poiib OMOXMMHHM B CHCTEME ECTECTBEHHBIX HayK. 3HAaUeHUE
OMOXUMUH JIJISI METULIUHBIL, CEJIbCKOTO X035IICTBAa U MPOMBIILJICHHOCTH.
OOMEH BeIecTB M JHEPTUM KaK BakKHEWIash O0COOEHHOCTh JKUBBIX opranm3moB. CTpykTypa
KJIETKU U OMOXUMHUYECKUE (PYHKIIMH OTAETbHBIX OPTraHeJwI.
Paznea 2. CtpykTypa 1 pyHKIHMH (€JIKOB.
Tema 2.1 Knaccugpuxkauusa amunoxucnom na ochose ux R-cpynn. OOmue CTpyKTYpHBIE
CBOICTBa aMUHOKHUCJIOT, CTEPEOU30MEPHS] AMUHOKUCIIOT U UX KUCJIOTHO-OCHOBHBIE CBOMCTBA.
Tema 2.2 Cmpykmypa 6enkoe. IlepBuunas cTpykTypa OenkoB. CTpYKTypHBIE OCOOCHHOCTH
HNeNTUJAHON  CBA3U. YHHUKalIbHOCTh IEPBUYHOM  CTPYKTyphl  OenkoB. CoBpeMEHHbIE
NPEJCTaBICHUsT O TIEPBUYHONM CTPyKType. MeToasl H3yuyeHHUS MEPBUYHON CTPYKTYpHI:
onpezaeneHue C-KOHLEBBIX M N-KOHILIEBBIX AMUHOKHUCIIOT, (DEPMEHTATUBHBIE U XUMUYECKHE
METO/IbI CIIEU(UYECKOTO PACIICTIIICHHS MOTUIETITHIHON ST .
BropuuHnas cTpykrypa O€lKOB. o-crivpaib, B-CTpyKTypa, -u3rubd. Poiab BoopoaHbIX cBs3ell B
(dbopMUPOBaHUU BTOPUYHON CTPYKTYPHI.
Tperununas ctpykrypa OenkoB. CBs3H, y4acTBYIOIIME B CTAOMIM3ALUU TPETUYHOU CTPYKTYPBHI.
I'unpodobuoe sapo. Jomensl B Oenkax u ux kinaccuduxarus. MeToasl U3y4eHUsS TPETUUHON
CTPYKTYpBl. PEHTTeHOCTPYKTYpHBIM aHalIW3 Kak TIJIABHBIH HWCTOYHHK HH(pOpMamuum o
MIPOCTPAHCTBEHHOM CTPYKTYpe Oenka.
YereepTruHas CTPYKTypa OEJIKOB. B3aumoneiictus MEXIY CyObeIMHUIIAMH,
CTaOUNU3UPYIOIIME  YETBEPTUYHYIO  CTPYKTypy OenkoB. DyHKIMOHAIbHOE 3HAUYCHUE
YeTBepTUYHON CTPYyKTypbl. KoonepaTtuBHblie 3(hPeKThI.
Tema 2.3 @u3suxo-xumuueckue ceoiicmea 0enkog. KHUCIOTHO-OCHOBHBIE CBOMCTBa OENKOB.
N3osnektpuyeckas Touka. BricanuBanue. [loBenenue OenkoB B pactBopax. JleHarypauus.
Mertospb! BbIIEEHUS OEIKOB.
Tema 2.4 Knaccugpukayusn 6enkos. IIpoctoie U CIIOKHBIE OSITKU.
Pa3nen 3. CTpykTypa 1 PYHKUMH HYKJIEHMHOBBIX KHUCJIOT.
Tema 3.1 Cmpykmypa Hykieomuoog. I1ypuHOBbIC U THPUMHUIUHOBBIE OCHOBAHMS, YTJIEBOHBIC
KOMIOHEeHThI. Hykieo3uamono-, 1u- u Tpudocdarsl. buonornueckne GyHKINN HYKI€OTH]IOB.
Tema 3.2 Cmpykmypa JIHK. Monens Yorcona-Kpuka. buonorudyeckoe 3HaueHHE
neycnupanbHoro crpoenus [IHK u mpuHNuma xoMmmimMeHTapHOCTH ocHoBaHuid. [IpaBuio
Yaprapda wu Bumoas cnenuduuHocts. [lomumopdusie ¢opmer JIHK. Ilanuaapomsr.
Caremmmtnas JIHK. Hykneocomst.
Tema 3.3 Cospemennvie npeocmaenenus o cmpykmype u @ynxkyuax PHK. Crtpoenue
nH(OPMAIIMOHHBIX, pHOOCOMaNBHBIX U TpaHcopTHBIX PHK.
Paznen 4. ®epmeHTHI.
Tema 4.1 Cmpykmypa ¢epmenmog. AKTUBHBI LIEHTP, OJIHOKOMIIOHEHTHbIE U
JIBYXKOMITIOHEHTHbIE (pepmeHThl. KodepMeHThl, mpocTteTnyeckue rpymmnbl. Poilb BUTaMHHOB,
METAJUIOB U APYTUX KOPaKTOPOB B (PYHKLMOHUPOBAHUH (PEPMEHTOB. AJJIOCTEpPUUECKUN IIEHTD,
€ro poJib B PETYJISIIIMA METaO0IMUECKUX MPOIIECCOB.
Tema 4.2 Obwue npeocmasnenus o mexanusme oeiicmeus pepmenmos. OcoOEHHOCTH
dbepMmeHTaTUBHOTO Kartanu3a. DepMeHT-CyOCTpaTHble KOMIUIEKCH. OQPQEeKThl COMMKEHUS-
opueHraiuu, 3¢dexr HanpspkeHHOW KoHpopmanuu (3hdexT “ABIObI’), BBIHYXIECHHBIN
MHAYLUUPOBAHHBIM KOHTAaKT. MexaHu3m JneicTBUs XuMoTpuricuHa. OCHOBHBIE MPEJICTABICHUS O
KHHETHKE (pepMEHTAaTHBHBIX IPOIIECCOB.



Tema 4.3 Cneyuguunocmov  Oeiicmeus  pepmenmos.  Bunpl  cnenupuIHOCTH:
CTepeoXxuMuYeckas, aOCOMIOTHas, aOCONMIOTHAs TPYNIOBas W OTHOCUTENIbHAS TPYIIOBAs.
Bnusinue H”HruOMTOPOB 1 aKTUBATOPOB Ha AKTUBHOCTH (DEPMEHTOB, €€ 3aBUCUMOCTb OT 3HAUCHUS
pH cpensbl, TepMOIaOUIBHOCTS.

Tema 4.4 Knaccugpuxayus u nomenknamypa pepmenmos. 3o0pepMeHThl, MyJIbTUPEPMEHTHI,
3uMOreHbl. JIokanu3aus pepMeHTOB B KIIETKE.

Pa3znen S. buocHTe3 HYKJIEHMHOBBIX KMCJIOT U 0€JIKOB.

Tema 5.1 Pennurkauyus JIHK. ®epmentsl u OenkoBble (akropel perukammu: JIHK-
MoJIMMEpashbl, JIUrasa, rupasa, xenukasa, JIHK-cBs3piBatomumii 6enok, mpaiimMasza. Bemnymas u
otcratomias nenu. [Ipaiimep. @parmentsl Okazaku. ITanbl perInKaluy.

Tema 5.2 Tpanckpunyus. Onepon. Crtpykrypa u ¢ynkiauun PHK-momumepas. Irambr
TPAHCKPHUIILIMK: HMHULMALIMSA, OJJIOHralus, TepMuHanus. IIpoueccuHr wuH(OPMAIMOHHBIX,
pubocoManbHbix U TpaHncnopTHbix PHK. I'emernueckwii ko, ero pacmu@poBka U CBOWCTBA,
runote3a “kauanus’ @. Kpuka.

Tema 5.3 Tpauncnayus. AKTUBalUS aMHUHOKHCIIOT, oOpa3oBanue amuHoarmi-TPHK, poas
amuHoanun-TPHK  cunTteras. HWuurnumanus OeIKoBOro cuHTE3a, COOpKa TpaHCIUPYIOIIEH
pubocombl, poib GopmunmeTnoHT-TPHK u OenkoBeIX (akTopoB HHULIMAIMU. DIIOHTALUS
OETTKOBOTO CHHTE3a, OCITKOBBIE (DAKTOPHI AJIOHTAIMH, TPAHCIICHTHIUPOBAHUE W TPAHCIOKAIIHSL.
TepMuHanuss  OENKOBOrO  CHHTE32, TEPMHUHHUPYIOUIME  KOJOHBI,  PUIU3UHT-(PAKTOPHI.
[TocTTpaHcasnOHHbBIE PEBpAILlEHUsI OEIIKOB.

Pa3znesa 6. O0MeH BeniecTs.

Tema 6.1 Obuwgue npeocmasienHus 06 odmene eeujecme. ACCUMUISAUUAS U JTUCCUMIIISIIHS.
['ereporpodubie, aBTOTpO(HBIE OpraHu3Mbl. 3aKOHOMEPHOCTH OOMeHa »sHepruu. Poib
MaKpO3PTUYECKUX COEUHEHUHN B TpaHC(HOPMALIUU YHEPTHH.

Pa3znen 7. OOMeH yriieBoaoB.

Tema 7.1 Yeneeoowt, ux ouonozuueckasn ponv, kKnaccugurkayua u nomeukiamypa. CTpykrypa,
CBOIICTBa M pAacCIpOCTpAaHEHHUE B TMPUPOJEC OCHOBHBIX MPEACTaBUTENEH MOHO-, IU- U
MOJINCAaXapUI0B.

Tema 7.2 Pacnao nonucaxapuoos. I'maponu3 u Qocoponans Kpaxmajia U TJIMKOT€HA.
[lepeBapuBaHue U BcachblBaHHME YTIJIEBOJOB B JKENyJIOYHO-KUIIEUYHOM TpakTe. Pacmaa u cuHTe3
IJIMKOTE€HA B TKaHAX. [ OpMOHanbHas peryssuus 3Toro mpouecca.

Tema 7.3 Anapoomwiit pacnao yzneeooos. I'nuxonus. DochopuivpoBaHUE HA YPOBHE
cyObcrtpara. DHepreTuueckuit 3¢dexrt, perymsuus, Ouoioruyeckas posb. bpoxenue,
Ouosiornueckas posib.

Tema 7.4 Aspoouvii memabdonuzm nupysama. OKHUCIUTEIbHOE IeKapOOKCHIMPOBAHUE
MUPOBUHOTPAJHON KUCHOTHL. [IupyBaTaeruaporeHasHbiii MyabTUQEpPMEHTHBIH KoMmIuieke. [k
T~ ¥ TpUKapOOHOBBIX kucaoT (1ukn Kpebcea). buonornyeckas pons nukina Kpebea, ero poins B
KaTtabonu3Me 1 aHabou3Me OEIKOB U JTUITHIOB.

OxucnurensHoe  QocopmwinpoBanue. JlpixarenbHas nenb. CTpykTypa KOMIIOHEHTOB
JBIXaTeIbHOM 1LIeM M TOCJIEI0BaTebHOCTh PACIOJIOXKEHUSI TMEPEHOCUYUKOB 3IIEKTPOHOB.
Kucnopona, kak TepMUHAIBHBIN aKIENTop 31eKTPoHOB. ConpsixkeHrne paboThl AbIXaTeIbHON HENH
¢ npoueccoM cuHTeza AT®, xemuoocMmornueckas teopus Mutyena. Tpanchopmanus sHEpruu
Ha COMNpSTalomMX MeMOpaHax. OJEKTPOXMMHMYECKHMH TOTeHIMan — JBIKyIIAs Cuila
dochopunupoBanust 1 memOpaHHoro Tpancnopta. Ctpykrypa u @yHkuuu npotoHHOH ATdas3sI.
Ounepreruyecknii 3¢ ekt apixanus. IleHro3odocdarHblii MmyTh oOMeHa YIJEeBOJOB, €ro
Ouosoruveckasi poijib U SHepreTudeckuii 3pexr.

Tema 7.5 I'niokoneozenes, pellUNIPOKHAs PETYISALUS IIFOKOHEOT€HE3a U TIIMKOJIN3A.

Paspnen 8. O0OMeH JimnuaoB.

Tema 8.1 Knaccugpukayusa u Homenknamypa aunudos. buonoruueckas poib U
pacnpoctpaHeHue B npupoje. OCHOBHBIE MPEACTABUTENM YKUPHBIX KHUCIOT, TPUIIIMIIEPHIOB,
dochomunuIoB, CTEPOUIOB U TIUKOIUIIHIOB.



Tema 8.2 Ilepesapusanue u ecacvieanue JURUOO0E 8 HCEAYOOUHO-KUUIEYHOM mpaKkme. Ponb
neyeHu B ATOM Tpouecce. Pacman nunuaoB B TKaHsAX. OKHCIEHHE >KUPHBIX KHCIOT
SHEPreTHUeCKuil 2P HeKT.

Tema 8.3 buocunme3 HelmpanbHbIX Hcupos u Gocghoaunudos. MynbTUPEPMEHTHBIHI
KOMIUIEKC CUHTETa3bl JKUPHBIX KUCJIOT.

Pa3nen 9. O0MeH 0eaKOB.
Tema 9.1 @epmenmamugHnuvlit 2u0poIU3 0ENKO8.
CHEU(PUIHOCTD. AKTHBAIIHS 3UMOTEHOB.

Tema 9.2 Memabonusm amuHoOKucjiom.

AMHWHOKUCIIOT.

TpancamuHupoBaHue,

poib

[Iporeonutuyeckue GepmMeHTH, HUX

JlezamuHupoBaHue M J1eKapOOKCHIMPOBAHUE

nupugokcanbdocdara.

AMUIBI

u ux

dbusnomornueckoe 3HaueHue. TpaHcrmopt ammuaka. buocuHTe3 MOYeBHUHBI. bUOTEHHBIC aMHUHBI.
OcHOBHBIE ITyTH HOBOOOPA30BaHUSI aMHUHOKHCIIOT.
Pazgen 10. [IpuHumMnb! peryjsiuuu 00MeHa BelleCTB B KJIETKe.
Tema 10.1 Oomen seuecme Kak eOuHas cucmema npoyeccos. BzanMocBsizb 0OMeHa OENKOB,
JKUPOB | YIJIeBO10B. OOIIHE MPOMEXYTOUHBIE MPOTYKTHI OOMEHA BEIIECTB.
XuMudeckasi mpupoaa U GU3N0IIOTUYECKasi POJIb BAKHEUITUX TOPMOHOB. X poJIb B perysisiiuu
oOMeHa BemiecTB. OYHKIMH HUKINYECKUX HYKICOTUIOB.
Tema 10.2 Pecynayun 6uocunmesa 6enkoe.

4.3.1. TlepedyeHb CeMHUHAPCKHUX, NPAKTHYECKUX 3aHATHII 1 J1a00PATOPHBIX padoT

Ne Ne HaumenoBanne TpynoemkocTh OueHo4HbIE dopmMupyemble
n/H | pasaeia CeMUHAPOB, (uac.) cpeacTBa KOMIIeTEeHINH
U TeMbl NPaKTHYECKUX U Bcero N3 nux (MHAUKATOPBHI)
JIa00paTOPHBIX PadoT | YacoB | MPaKTHY. *
MOATOoT.
1 2 3 4 5 6 7
1 [IBeTHBIE peaknn OIIK-3
Ha OT/IEJIbHBIE . . HJIK ok 3.1
MUCHhMEHHBINA OTUET, UK ok 3.2
aMUHOKHCIIOTHI,
JUCKYCCH, HJIK onk 3.3
2.1 BXOJISIINE B COCTAB 3
KOHTPOJIbHBIE BOTIPOCHI,
OEIKOBBIX MOJIEKYI.
KOHTpOJIbHAsI paboTa
Knaccudukanus
AMUHOKHCIIOT
2 Uccnenoanue naboparopHas padoTa ¢ OIK-3
aMHUHOKHCIIOTHOI'O UHTEpIIpeTaluen AAK o s
2.1 cocTasa 2-x 2 €3yJIbTaTOB HIK o s.2
' pesy . MK onx 3.3
HEU3BECTHBIX MUCbMEHHBIN SKCIpecc-
OEJIKOB ompoc
3 ) CR— Pemenue yueOHbIX U OIIK-3
>y poOJEMHBIX 3a/1ay, HJIK onxc 3.1
2.2 MIePBUYHOM 5 . HJIK on 5.2
MUCbMEHHBIN OIpOC,
CTPYKTYpBI O€JIKOB HJIK onk 3.3
TECTHPOBaHHUE
4 KOHTPOJIbHBIE BOIIPOCHI, OIIK-3
TECTUPOBAHMUE, HIK orics.
Dusiio- elICHHE 3a/1a4 HAK o s.2
2.3 XUMUYECKUE 4 Jlia6o ATODHLIE ’ AGOTLI HJIK onk3s
CBOIiCTBA GENKOB PaTOPHPIC pat OIILK-5
C MHTepIpeTanuei UK onxcs3
pE3yJIbTaTOB
5 Knaccudukanus naboparopHas paboTa ¢ OIIK-3
o HIIK orik 3.1
24 OEJIKOB. 4 WHTEpIpeTaruei
HIIK onk 3.2
@OpakMOHUPOBaHUE pe3yJbTaToB, HIKCIpEcc- WK oncs s




OIIK-5

OEITKOB MIIICHUYHOU ompoc
MYKH HJIK onx 52

6 Bbuonornueckue KOTPONLHLLC OIK-3

byHKIUN p HJIK onc 3.1
BOIIPOCEI, UK ok 5.2

HYKJICOTHIOB. I
KOHTpOJIbHAsE padoTa, K onixc 3.3

IM'maponus

31-33 TECTUPOBAHUE,
HYKJICOTIPOTEHIOB
o naboparopHas paboTa ¢

APOHACH. HHTEpPIIpEeTane

Crpoenne IHK u o3 J?bl?aTOB

PHK, pesy

7 OO6mmue croiicTBa KonTponbHast padora, OIK-3

(hepMeHTOB. nmabopaTopHbIE PaOOTHI HJIK ormics.

4.2 CrenuUIHOCTS C MHTEPIIPETALINEH HIK onxs.2

' . prip UK o 3.3
JeHCTBUS pe3yIbTaTOB, OIIK-5

(dhepMeHTOB JIUCKYCCHUSI UK onx 5.3

8 KonTponbHas padora, OIIK-3

KonuuectBennoe nabopaTopHbie PaOOTHI Z%g OIK 3.1
9] OIIK 3.3
43 OIpeJieIICHUE C MHTEpIIpETAIIUEH OIIK-5
aKTUBHOCTH pe3yIbTaTOB, MK o s2
(bepMeHTOB JTUCKYCCHST HJIK ok s.3
TECTHPOBAHUE
9 KOHTPOJIbHBIE BOIPOCHI, OIIK-3
CemuHapsl 1 WK ok .1
TECTHPOBAHUE, :
51 pelIeHue 3a1a4 1o MK onk 3.3
pelieHre y4eOHBIX U
5.2 PEIUTMKALIN U
IpOOJIEMHBIX 3a/]ad4,
TPAHCKPHITIIAN
JIUCKYCCHSI
10 CoMIHAD 1 DeLLLeHIe KonrpomabHas pabora, OIK-3
sanaq n(l)) P TECTUPOBAHHUE, Zﬂ§ OfK3.1
5.3 A pelreHre y4e0HbIX 1 K o 5.2
T€HETUYECKOMY HJIK ok 3.3
npoOJIeMHBIX 3a7a4,
KOy ¥ TPAHCIISIIUN
JIMCKYCCHSI

11 CemuHapsl ¢ KonTtpomnbHble OIIK-3
pazbopom BOIIPOCHI, Zﬁz OnK 3.1
TEOPETHYECKOTO KOHTPOJIbHBIE PAGOTHI, gnig_’(; 7
MaTepuara. peleHue 3aad, MK o 5.3

7.1-7.5 | Ucnons3oBaHue TECTUPOBAHHUE,
HEOPTaHUYECKOTO MUCHMEHHBIN OITPOC,
¢ocara B mporuecce nabopaTopHas paborta ¢
CIIUPTOBOIO MHTEpIpeTanuein
OpOoXKeHHs pe3yIbTaTOB

12 Cemurap ¢ KoHTtponbHbIE Onies

pazbopom p HIK onx s 2
81-83 BOIIPOCHI,
TEOPETUYECKOTO
KOHTpOJIbHasI paboTa
MaTepuara.

13 CemuHap c OIIK-3
pazbopom Kontponbabie Hﬁlﬁ (I’g’é 33
TEOPETUYECKOTO BOIIPOCHI, HIIK omess

9.1_9.p | MaTepnana. KOHTpOJIbHAs padoTa,
' " | Onpenenenue nabopaTopHasi pabota ¢
HapacTaHUs WHTEpHpeTanuen
aMHMHO0a30Ta B pe3yJIbTaToB

IIPOLECCC aBTOJIM3a




METOJIOM
hopmoIoBOTO
TUTPOBAHUS
14 CeMuHap. KonTponbHbIe OIK-3
KommuectBenHnoe BOIIPOCHI, IKCIIPECC ALK onc .1
10.1_ |ompenenenne OIPOC, KOHTPOJIbHAS Hg}?j{jﬂ
102 ButamuHa C B 1 pabora, WK o 5.3
Pa3IMYHbBIX nabopaTopHasi paboTa ¢
PacTUTEIILHBIX UHTEpIpeTanuei
00BEKTaX pe3yIbTaTOB

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHMBIX
CTYJA€HTAMM B PaMKaXx caMocTosATebHoi padoTsl (CPC)

Ha CaMOCTOATEC/JIbLHOEC H3YYCHHE

Tema 3ananue ®opmupyemas HIAK
n/n KOMMEeTEHIUs
1. Tema 2.4 W3yunte  TeopeTHYecKHi OIIK-3 HJIK onc 3.1
Knaccuduxanus MaTepuail 1O  BOMIPOCY: HJIK ok 3.2
GeIKOB «Knaccudukanus 6e1xkop» WK onrc 5.3
OIIK-5
HJIK onk s2
2. Tema 4.1 CtpykTypa M3yuuth  TEOpeTHUECKHIt OIIK-3 HJIK onx 3.1
GepMeHTOB Marepuag IO  BOIPOCY: HJIK onk 3.2
«CtpykTypa pepMEeHTOB HJIK o 3.5
OIIK-5
HJIK onks.s
3. Tema 4.2 O0mue M3yuuth  TeOpeTHUECKUIt OIIK-3 HJIK onk 3.1
peaCTaBJIEHU O Mare€puaia II0 BOIIPOCY: HJIK onk 3.3
MEXAHU3ME JICHCTBUS «MexaHusm JEHCTBUS OIIK-5
(bepMeHTOBY MK oncs.3
bepMeHTOB
4, Tema 4.3 M3yuuth  TEOpEeTHUECKHIA OIIK-3 HJIK o 3.1
Crenudu4HOCTH Marepudag [0  BOIPOCY: HJIK onk 3.3
o «CneruuaHOCTb OIIK-5
nercTBUs pepMEHTOB eTiCTENS (epMERTOR HJIK ok 5.3
5. Tema 4.4 M3yuuth  TEOpEeTHUECKUIA OIIK-3 MK o 5.1
Knaccuduxarus u Marepudag M IOJArOTOBUTH HJIK onk 3.3
HOMEHKJIATypa pedepar o Teme: OIIK-5 J—
(depMeHTOB «Knaccudukanmst " K onk s 3
HOMEHKJIaTypa
(hepMEeHTOBY
Tema 8.1 M3yuuth  TEOpEeTHUECKUIA OIIK-5 HJIK onxs.2
6. KﬂaCCH(bHKaHHH u mMarcepual MU IOATOTOBUTH
HOMEHKJIaTypa pedepar 110 TeMe
JTHTIHIOB «Knaccudukarus u
HOMEHKJIATypa JIUIIHIOB
4.4. Meroauyeckue YyKa3aHMsi 10 OPraHU3aAUMUM CAMOCTOSITEJbHON PadoThI
CTY/I€HTOB

CamocrodarenbHas paboTa CTYJIEHTOB SBJISETCS COCTAaBHOM 4acThlO y4yeOHOro mporecca u

HMECT I1CJIbIO 3aKpPCIUICHUC U yFHY6JICHI/IC TMOJIYUYCHHBIX 3HaHUI U HAaBBIKOB, IIOMCK H
an/I06peTeHHe HOBBIX 3HaHI/II\/'I, a TaKXC BBbIIIOJIHCHUC y‘IC6HBIX SaHaHHfI, IIOATOTOBKY K
MNPEACTOAIIUM 3aHATUAM, 3a4€TaM U SK3aMCHAM.

crnenyromme GopMbI CAMOCTOSITETFHOW y4eOHO pabOoThI:

HJ'ISI opranm3anvin CaMOCTOSITCIILHOMI pa6OTI)I 110 AUCHUIIIIMHEC «broxummsy HCIIOJIB3YIOTCA




- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- Ilombop, wu3ydeHue, aHaIM3 pPEKOMEHIOBAHHOW JIUTEPATypbl WM MaTepuana,
pasmeniénnoro B OMOC.

- CamocTOSITENTEHOE U3YYEHHUE OTACIBHBIX TeM, aparpados, HE U3IT0KEHHBIX B JICKIIUU.

- IloaroroBka K NpPaKTHUYECKOMY 3aHATHUIO COCTOMT B TEOPETHYECKOW IMOJTOTOBKE H
BBITIOJTHCHUH MTPAKTUYECKUX 3aJJaHUH (pelieHre 3a71a4, OTBEThI Ha BOIPOCHI U T.1I.).

- Hanmucanue pedeparos.

- [ToaroroBka K TECTUPOBAHHUIO.

- [loaroTtoBka k 3a4ery.

Iucvmennvie pabomei. JIns m3ydeHUs] TEeM, HE W3JOXKEHHBIX B JIEKIMH, PEKOMEHIYETCS
HCIIOJIb30BaTh OCHOBHYIO U JIOMOJIHUTENIBHYIO JIUTEPATYPY, a TAK)Ke UCTOUHUKH, HalJICHHbIE TIPU
MOMOIIM WH()OPMAIMOHHO-CIIPABOYHBIX M TIOMCKOBBIX CHCTEeM. J[JIs 3aKperuieHus: mMarepuana
PEKOMEHJIyeTCsl JieJlaTh KpaTKue KOHCIEKThl Mo Teme. B pamkax aucummiuHbl «buoxumus
TaKKe MPEyCMOTPEHO BBIITOJIHEHNE TUChbMEHHBIX KOHTPOJIBHBIX PadoT.

Peghepam — mpencraBiasier coboil KpaTKoe H3JIOKEHUE COJEp)KAaHUS HAy4YHBIX TPYJIOB,
JUTEPATyphl MO omnpeneneHHo teme. O0bem pedepara moxker mocturarb 10-15 cTp.; Bpems,
OTBOJUMOE Ha €ro MOJIr0TOBKY — OT 2 HeAelnb A0 Mecsna. [loaroroeka pedepara mogpasymeBaer
CaMOCTOSITEIIbHOE M3yUYCHUE CTYJACHTOM HECKOJBKUX JIMTEPATYPHBIX UCTOYHUKOB (YYCOHUKOB,
MOHOTpaduii, HAyYHBIX CTaTel U T.1.) IO ONpPEAENEHHON TeMe, He paccMaTpUBaeMOi MOAPOOHO
Ha JIEKIIMHU, CHCTEMATHU3alMI0 MaTepralla i KpaTkoe ero usjioxenue. Llens nanucanus pedepara
— TpPHUBUTHE CTYACHTY HAaBBIKOB KpPAaTKOIO W JIAKOHMYHOTO TMPEACTaBICHUS COOpPaHHBIX
MaTepuaioB U (AKTOB B COOTBETCTBUU C TPECOOBAHHUSIMH, NPCIBABISICMBIMU K HAYYHBIM
oTyeTam, 00630paM U CTaThsIM.

CrpykTypa pedepara BKIOUALT:

- TuTynbHBIMA JIHCT.

- Conepxanue.

- Beenenue, rae kpatko popmynupyercs npobiema, eib U 3a1a4u pedepara.

- OcHOBHas1 9aCTh pabOTHI COCTOUT M3 HECKOJNBKHX Pa3eNioB, B KOTOPBIX M3JIAaraeTcs CyTh
TeMbI pedepara.

- 3aKiIr04YeHue.

- CIMCOK HCIOJIb30BAHHOM TUTEPATYPHI.

[Ipu odopmitennn pedepata clemyeT TNPUICPKUBATHCS TEXHHUSCKUX TPEOOBAHHUM,
MpeIbIBISEMBIX K pedepaTamM U KypcOBBIM paboTaM, UMEIOIINXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- OLeHKa «OTJIMYHOY» BBICTABISIETCS B TOM cliydae, eclid B pedepare MOJHOCThIO pacKphITa
TeMa, TPOAHATH3MPOBAHO COBPEMEHHOE COCTOSIHHE BOIPOCA, MaTephall HM3JIOKEH JIOTHYHO,
MOCNe0BaTeNbHO, MPHUBEICHO HE MEHee 3 JIUTepaTypHbIX MCTOYHHUKOB (Cpeau KOTOPBIX
npeoOiagaeT JuTepaTypa 3a mociaeaHue S5 7eT), pedepaT oQopMIeH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUSIMHU, MPEABIBISIEMBIMU K TAKOTO pojia paboTam.

- O1eHKa «XOpOIIOy» - TeMa PACKPBITA, IPUBEACHO JIOCTATOYHOE KOJIWYECTBO MaTepHaia, HO
Opy 5TOM MaTepuall B HEJOCTATOYHOW CTEMEHU NpOoaHATM3UPOBAH aBTOPOM, odopMmileHHE
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

- OneHka «yJIOBIETBOPUTENIBHO» - T€Ma PAaCKphITa TTOBEPXHOCTHO, MaTepUall IPUBEICH Kak
mpocTasi KOHCTaTamusl (akToB, HE MPOAHAIM3MPOBAH, B OPOPMIICHHH HMEIOTCS TEXHUYCCKUE
HEJOCTaTKH, CIIUCOK JIUTEPATYPhI COJEPKUT MEHEE 5 HCTOYHHUKOB.

- OrmeHKa «HEYIOBJICTBOPUTEIIBHO» - TeMa HE PAcKphITa, CKYJHBIH 00BEM TPHBEICHHBIX
MaTepuasoB.

4.4. TlpumepHasi TeMAaTHKa KYPCOBBIX padoT (NMPOEKTOB): HE IPEAyCMOTPEHBI
y4e€OHBIM IJIAaHOM.



V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIEYEHUE
JUCHUIINHBI

a) mepevYeHb JUTEPATYPbI

1.0cHoBHas1 tuTEpaTYpa
1. buoxumus [Tekcrt] : yueOnuk / B. I1. Komos, B. H. llIBenona. - 3-e¢ uzxa., crep. - M. : lpoda,
2008. - 639 c. ; 24 cm. - (Briciiee oOpaszoBanue: CoBpeMeHHBIN y4ueOHUK). - [Ipenm. ykas.: c.
620-630. - ISBN 978-5-358-04872-0. (50 3k3.).
2. buoxumus [DnekTpoHHBIH pecypc| : yueO. uisi akameM. OakaiaBpuara : IS CTyZ. BY30B,
00y4. o Hampan. 655500 "buorexnonorus" / B. I1. Komos. - 4-e u3z., ucnp. u gom. - 9BK. -
M. : Opaiit, 2014. - 640 c. - (bakamaBp. Akamemuueckuii Kypc). - Pexxum gocryma: D43
"bubmmorex". - Heorpannu. nocrym. - ISBN 978-5-9916-3929-3.
3. bonbmoit mpaktukym no 6uoxumuu [Tekct] : yue0.-meron. nmocodue / O. . 'pabenpHbIx [1
ap.] ; peu.: A. A. barpaesa, JI. A. JlomoBarckas ; UpkyT. roc. yH-T, buoin.-ous. ¢ak. - UpkyTck
: U3n-Bo UT'Y, 2015. - 167 c. ; 20 cm. - ISBN 978-5-9624-1301-3: (10 3k3.).
4. MonekymnsipHasi Ouonorusi: OnocuHTe3 U (YHKIMOHUPOBAHUE MAKPOMOJIEKYJI Y TPOKAPUOT
[Tekct] : yue6. mocobue / B. . Uemepunoa, O. A. Cekepuna ; peu.: b. H. Orapkos, C. H.
’Knanosa ; Upkyrckuii roc. yH-T. - UpkyTck : U3a-Bo UT'Y, 2013. - 314 c. : un. ; 20 cm. - ISBN
978-5-9624-0928-3. (59 7k3.).
5. MonekynsapHast Ouosnorus: OMOcHHTE3 M (PYHKIMOHUPOBAHHE MAaKPOMOJIEKYJ y MPOKAPHOT
[DnexTpoHHBIH pecypce] : yueb. mocobue / B. 1. Uemepuinona. - 9BK. - Upkyrck : U3a-Bo UT'Y,
2013. - Pexxum nocryna: Y3 "bubmunorex". - Heorpanuu. goctyi. - ISBN 978-5-9624-0928-3 :
6. Konbman, f. Harnsgnas Oumoxmmus : cnpaBounuk / 1. Komeman, K. -. Pém ; mepeBon ¢
anrnuiickoro T. I1. MoconoBoii. — 6-e n3n. — Mocksa : Jlaboparopus 3nanmii, 2019. — 514 c.
— ISBN 978-5-00101-645-8. — Tekcrt : anexkTpoHHBbI // JlaHb : 37eKTpOHHO-OMOIMOTEUHAs
cucreMa. — URL: https://e.lanbook.com/book/121226 (mara oOpamenus: 09.02.2022). —
Pexum noctymna: ans aBTOpuU3. MOJI30BaTENCH.

2. JlonoiHUTE/ILHAS JTUTEPAaTypa
1. buonorus knetku : YueO. mocobue / . A. Paliropoackas [u ap.] ; pea. U. A. Paitropoackasi.
- Upkytck : [0. u.], 2007. - 100 c. : mi. ; 21 cM. - bubnuorp.: c. 99. (18 »k3.).
2. buoxumus pacrenuii [Tekcer] : yuebnuk / I'. -B. Xennar ; nep. ¢ anri. M. A. Bpeiirunoii [u
ap.] ; pea.: A. M. Hocos, B. B. Uy6. - M. : bunom. JlaGoparopus 3unanuit, 2011. - 471 c. : ui. ;
26 cM. - (Jlyummii 3apy0OexHbIil yueOHUK). - bubnuorp. B KoHIe CT. - YKa3.: c. 464-471. - Tlep.
u3f. : Plant biochemistry / Hans-Walter Heldt. - 2005. - ISBN 978-5-94774-795-9. (3 ak3.).
3. MonekyIsipHO-TeHEeTHUECKHE U OMOXMMHYECKHE METOAbl B COBPEMEHHOW OuOJIOruu
pactenuii [Tekcr] : HayuHnoe uznanue / pen.: Bin. B. Ky3nenos, B. B. Ky3uenos, I'. A. Pomanos.
- M. : bunowm. JlaGoparopus 3nanmii, 2012. - 487 c. : uin. ; 25 cMm. - (MeToabl B OMOJIOTHN). -
bubnmorp. B xoHie ct. - ISBN 978-5-9963-0738-8. (2 3k3.).
4. MounekylsapHO-TEHETUYECKHE W OHOXMMHUYECKHME METOJbl B COBPEMEHHOM OHOIOrun
pacTeHui [DIeKTpoHHBIN pecypc]| : HaydHoe u3nanue. - OBK. - M. : bunom. JlaGopaTopus
3Hanuid, 2012. - (Meroasl B 6uonorun). - Pexxum nocryna: 343 "bubnuorex". - 20 qoctymnos. -
ISBN 978-5-9963-0978-8.
5. OcnoBbl 6uoxumun Jlennnmxepa [Texct] / . Hemscon, M. M. Kokce ; mep. ¢ anrn.: T. I
Mocomnogsoii, O. B. Edppemenkonroii ; pen.: A. A. borganos, C. H. KouetrkoB. - M. : bunowm.
JlaGopatopus 3Hanuii, 2011 - . - 27 cm. - ISBN 978-5-94774-364-7. T. 3 : Ilytu nepenauu
uapopmanmu. - 2015. - 448 c. : uB. wi. - bubaworp. B koHne pasn. - [lep. m3a. : Leninger



principles of biochemistry / David L. Nelson, Michael M. Cox. - New York, 2008. - ISBN 978-
5-94774-367-8. (5 ax3.) OBbC Jlanb
6. IIpuHIUIIBI ¥ METOJBI OMOXMMHH M MOJIEKYJISIPHOW OHMOJIOTHH [DJIEKTPOHHBIN pecypc| —2-¢

us3a. (o01.). [Dnexrponnsii pecype] / K. Yucon, k. pen. Younkep. - MockBa : BMHOM.

JlaGopatopust 3nanuii, 2015. - 855 c. : mwn. - Pexum nocryma: OBC "Jlawp". - Heorpanuu.
noctym. - ISBN 978-5-9963-2877-2 : b. 1.
7. buoxumuss W MoOJIeKyJspHas ~ Ouosoruss  :  ydeO.mocobue I CTyA.MEI.HU

(dapMareBT.cCliel.Me/1.By30B,a TaKKe s HHTEPHOB,OPAMHATOPOB M Bpayeil CHUCTEMBI
nocienuriom.oopas. / B. Dmmmot, Jadua Dmmuot ; [lep.c anrn.non pen.A.M.ApvyakoBa u np. -
M. : HUN buomen.xumuu PAMH,Matepuk-anspa, 2000. - 366 c. : wr ; 29cm. - ISBN
59007600309. (9 5k3.).

8. Cnupun, A. C. Monexynspaast ouonorusi. Pubocomsr u 6uocunres 6emka : yaebHoe nmocooue

/ A. C. Criupun. — Mockasa : JIaboparopust 3Hanwmii, 2019. — 594 ¢. — ISBN 978-5-00101-623-
6. — TexkcT : anekTpoHHbIH // JIaHb : anekTpoHHO-OuONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/110208 (nata obpamenus: 09.02.2022). — Pexum gocrymna: amis
aBTOPH3. TIOJIb30BATEICH.

0) nepuoaMYecKHe U3TAHUA
B) CIIMCOK aBTOPCKMX METOAUYECKHUX Pa3padoToK:.
r) 6a3bl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE M TOUCKOBbIE CHCTEMBI

1. Hayunas Dnextponnas bubnuoreka http://www.e-library.ru

2. Uudopmannonnas cucrema «EquHoe okHO AOCTyna K 00pa3oBaTeIbHBIM PeCcypcam»
(http://window.edu.ru)

3. DBC «IOPAMTY. Anpec mocryna: https://www.biblio-online.ru/

4. Db WM3patenbckoro 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 00pa3zoBaTeabHbIX CaliTOB - EcTecTBEHHbIE HAyKH

8. http://tusearch.blogspot.com - Tlouck >I€KTPOHHBIX KHHT, MyOJHKAIMH, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX JIEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTouckoBas crcTema M0 HaAyYHOH JTUTEPATYPE.

10. Science Research Portal - Hayynas mouckoBas CHCTEMa, OCYIIECTBISIOIIAS
MOJTHOTEKCTOBBIN MOKCK B JKypHAJaX MHOTHX KPYITHBIX HAyYHBIX H3/1aTEJIbCTB, TAKHX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer cratbu U JOKyMEHTH B
OTKPBITHIX Hay4HBIX 0a3ax jgaHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI
6.1. YueOHo-1a00paTopHOE 000pyA0BaHUE:

AynuTtopus Ui IPOBEACHUS 3aHATUHN JIGKLIMOHHOTO THIa 000py/10BaHa:

CrienuaIu3upoBaHHON (yuebHoii) Mebenpio Ha 100 mocaiouHbIX MECT;

TEXHUYECKUMU cpesicTBaMU o0yuyeHus: npoekrop EpsonEB-X05, skpan Digis, ciyxammmun
JUTSL TIpe/icTaBIeHus yueOHol nHpopMalu 00JIbIION ay TMTOPUH MO AUCHUIIINHE «broxumusy»;

yueOHO-HATrMSAHBIME [TOCOOMSAMH, OOECTIeUMBAIOIIUMHI TEMaTHUYECKHE WIUTIOCTPAllUU 110
JUCIUILIMHE B KOJIMYECTBE: TAOIMIIBI — 5 IIT., IPE3EHTAIMH 110 KaXk/10i TeMe IPOrpaMMBl.

AynuTtopus Ui IpOBEACHUS 3aHATUI JJaOOPaTOPHOTO THIIa 000PY0BaHA!

CrienuaaIu3upoBaHHoN (yueOHOo#) mebenbro Ha 12 TMOCaZOYHBIX MECT, OMOXMMHYECKas
nabopatopus (J1abopaTOpHbBIE CTONBI - 4 IIT.); paKOBHHA C TyMOOH - 1 mT., NepeBsHHbIE TyMOBI
JUISL XpaHEHHS PEaKTUBOB - 2 mT., mKad BeITsoKHON JIK-1500 1B - 2 miT., BEChl aHATUTUYECKHE
['OCMETP Jlenunrpan - 1 wr., ¢porosnexrpokoaopumerp KOK-2 - 1 mwT., akBaaAUCTUILIATOD



anextpudeckuii AD-14-«S-DII»-01 - 1 mr., TepMocTaT 3eKTpudecKkuii cyxoBo3aymiHbeii TC-
1/80 CITVY - 1 mrt.;

TEXHHUYECKUMH CpeJICTBaMU OOyuYeHHus: JOCKa ayIuTopHas MenoBas, mnpoektop BenQ
MS504, coyx)amumu Ui TpeAcTaBiIeHUs y4eOHOW wuHbopManyu OONBIION ayAUTOPHH IO
mucruminae «buoxumusy;

yueOHO-HArTSAHBIMA [TOCOOMSMHU, O0ECTICUMBAIOIIUMHI TEMAaTHYECKUE WIUTIOCTPALUU TI0
JTUCIUIIMHE B KOJIMYECTBE: TAOIMIIBI — 5 IIT.

Aynautopust U1sl IPOBEICHUS 3aHATUHN JTA0OPATOPHOTO TUTIA 00OPYIOBAHA!

Crienuaan3upoBaHHol (ydeOHO#) meOenpro Ha 12 MocagoyHbIX MECT, OMOXMMHUYECKas
naboparopus (J1TabopaTOPHBIE CTOJIBI - 6 MIT.); paKOBUHA ¢ TyMOO0i#i - 1 mT., mkad BeITsDKHON JIK-
1500 1B - 2 mT., METANTHYECKUE TYMOBI-SIINUKH JIJI XPAHCHUS PEaKTUBOB - 2 IIT., ICPEBSIHHBIC
mKagpl A7 XpaHEHWs XUMHUYECKHMX pPEaKTUBOB M JabOpaTopHOM mocyabl - 2 mT.,
METAJIMYECKHE TyMOBI-CTONIBI JJIi XpaHEHHs J1labopaTOpHOW moCyAbl - 2 1IIT., BECHI
ananutndeckue BJIA-200-M - 1 ., Bechl ananutnueckue BJIP-200 - 1 mT., BoasiHas OaHs
KAZNIA WODNA TYP LBK - 1 mwt.;

TEXHUYECKHMMHU CPEJICTBAMH OOYYCHHUsS: JI0OCKa AayAMTOpHAs MEJIOBas, CIyXallehd uis
npeJcTaBieHus yueOHoM nHdopManuy O0JIbIION ayAUTOPHUH M0 AUCHUIUINHE «bruoxumusy;

Y4eOHO-HATTISHBIMU TTOCOOHMSIMH, OOECTICYMBAIOIIUMHI TEMAaTHUECKUE HIUTIOCTPALUU TI0
JTUCIUIIMHE B KOJIMYECTBE: TAOIMIIBI — 5 IIT.

Komnbrotepusiit  knacc (yueOHast ayauTopus) Uil TPYNIOBBIX W WHAWBUIYaIbHBIX
KOHCYNbTAIlMii, TEKYyIIEro KOHTPOJS H TMPOMEKYTOYHOM aTTecTallid, OpraHu3aluu
CaMOCTOSITENIbHOW palOThI: ayAWTOPUS C HEOTPAHWYECHHBIM JIOCTYIIOM K ceTd HTepHer
o0opyoBaHa:

CHeIATM3UPOBaHHON (y4eOHO#) MeOenbio Ha 20 TOCaJOYHBIX MECT;

TeXHHUYECKUMHU cpeacTBamu oOydenus: Cuctemusii 610k PentiumG850, Mouutop BenQ
G252HDA — 1 mr.; Cucremusrii 6ok Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mir.;
Cucremusiii 610k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mT.; Monobnox IRU
T2105P — 2 mr.; Cuctemusriii 6510k Pentium G3250, Monrutop BenQG955 — 1 mt.; CuctemMHbIi
ook Pentium G3250, Mouutop BenQ GL2250 — 1 mr.; Cucremnsiii 6ok Pentium G3250,
Mounutop Samsung T200 HD — 1 mr.; Cucremnsiii 6ok Pentium G3250, Monutop Samsung
T190N — 1 w.; Cucremusiit 610k Pentium G3250, MounuTtop Samsung 740N — 1 1wT.; mpoexTop
BenQ MX503; skpan ScreenVtdiaEcot; nocka menoBasi.

[Tomemenne s XpaHeHMs M NPO(UIAKTHYECKOTO  OOCTyXHMBaHUS  y4eOHOro
000pyIoBaHUs: ayIUTOpUst 000pyAOBaHa:

CIeLMaNIU3UpPOBaHHON MeOenpl0 Ha § mocafodHbIX MecT; mkag BbeITsbKkHOW JIK-1500
[IB+BenTHnATOp - 2 WT., CTOJ ABYXTYMOOBBIM - 5 HIT., CTOJ OAHOTYMOOBBIH - 4 IIT., CTOJ
KOMIBIOTEPHBIN - | IUT., Merayyimuyeckue TymOBbl Al XpaHeHHs J1aOOpaTOpHOW MOCyAbl U
o0opynoBanus - 4 mT., JAepeBsHHblE TyMObl JUIs XpaHEHUs JabOpaTOpHOM MOCyAbl U
o0opynoBaHus - 5 mr., mkad-kyne ABYXABEpHbIH - 1 mT., mkad Meramauueckuit - 1 mr.,
xonogmnsHUK NORD J1X-241-0-010 - 1 mt., snekrporumTa Jlyd - 1 mrT., pakoBuHa ¢ TyMOO# - 1
IIT., mKag-Kyne TpexABepHbId - 1mT., mKkad KHWKHBIA - 3 mT., Mukpockon buomen 2 Led - 7
mT., Mukpockon Levenhuk D870T - 1 ., Mukpockon Levenhuk D870T tpunokysmsip - 1 miT.,
mukpockon Mukpomen P-1-LED - 1 mr., mukpockon MIJI-5-b - 1 1mT., MHKpockoI
o6unonoruuecknit Mb-1600b - 1 mT., mukpockon P-14 - 4 mr., mukpockon Levenhuk 2L NG — 5
mt., cBeturens OM-12 - 1 mt., ®azossiit konTpact KP-3 - 1 mr., daszossiii koutpact KOC - 1
mt., pH-MeTp nonomep yHuBepcanbHblii OB-74 - 1 mr., cnekrpodoromerp 113-5300 BU - 1
IT., MarHuTHas Memanka MM-5 - 5 mr., Bechl anmamutnueckue BJIP-200 - 1 mT., Bechl
topcronHble BTII-500 - 4 mT., Becbl Topcuonabie WAGA TORSYJINA-WT - 3 mwr., mpoexTop
Osepxen GEHA OHP Ecovision 24/3 - 1 mT., cucreMusiii 610k B komruiekte ASUS - 1 mir.,
mouutop BenQ DL2215 - 1 mrT., HOyrOyk Lenovo G580 B xkommuekre - 1 mrT.,
MyJIbTH(YHKIIMOHANBHOE ycTpoiictBo SAMSUNG M2070 - 1 ., ckanep HP Scanjet G2410 - 1
mt., npuaTep Canon LBP 2900 — 1 mt.



6.2. IIporpamMHoOe obecrieyeHue:
Kaspersky Endpoint Security ans 6usneca - Cranmaptasiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (Ha 75 oqHOBpeMEHHBIX MoAKIIOUeHUH ) 1 MacTep-komruiekT (ACT-Maker u
ACT-Converter).

6.3. TexHuueckue u JJICKTPOHHBIC CPEACTBA:
HpCSGHTaHI/II/I I10 OCHOBHBIM TE€MAaM KYypcCa.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MUA

Ha gexkmusx wucmomb3yeTcs MyIbTHMEOUitHOe oOopynoBaHue  QaxyiapTeTa s
J€MOHCTpAlMK WITFOCTPATUBHBIX BUI€OMATEPUATIOB, KOMIIBIOTEPHBIX MPE3EHTALUN U CXEM.

[Tpu uTeHuu NeKIUI UCHOIB3YIOTCS TaKue 00pa30BaTENIbHBIE TEXHOJIOTUH, KaK IPOOIeMHast
JEKIHS C BJIEMEHTaMU JUCKYCCHH, JEKIHs-UH(OpMaLMs C IPUMEHEHHEM 0000IIAILINX CXEM U
AIIEKTPOHHBIX NMPE3EHTALNI, HHTEPAKTUBHAS JIEKIUA—KOH(epeHns 00001aomero xapakrepa u
Ap.

[Tpu npoBeneHnn 1ab6OPaTOPHBIX padbOT CTYACHTHI TOJKHBI HHTEPIPETHPOBATH PE3YIbTAThI
9KCHEPUMEHTOB, IIOHUMATh CyTh TEOPETHUECKUX IOJIOKEHHUM, KOTOpbIe WIIIOCTPUPYET JIaHHAS
pabora. Ilpu pemieHnn yueOHBIX ¥ MPOOJEMHBIX 3a7a4 MPOBOJSATCS ONPOCHl B HHTEPAKTUBHOM
pexxume. [IpoBoasTcs ceMuHapbl pa3HbIX TUIIOB, KaK HAIIPUMEp, TOBTOPUTEIHHO-0000IIAt0IIH
CEeMHHap, CEMHHAP-KOH(pEPEHIIHS C 3apaHee MOATOTOBICHHBIMHI BOIIPOCAMH /ISl O0CYKICHHSL.

CryneHTbl NpenoCcTaBisIOT pedepaTsl B COOTBETCTBUM C NPEAJOKEHHBIMU IUIAHAMH 110
MOJIFOTOBJIEHHBIM TEMaM.

CamocrosTenbHas padoTa CTYIEHTOB pEalU3yeTcs TakXKe C IMOMOIIbI0 JUCTAHLIUOHHBIX
obpasoBatenbHbIX TexHomorui. Mcnonb3yercs O6pasoBarenbublii moptan UI'Y - educa.isu.ru.

B pamkax yueOHOro Kypca TMpeIlyCMOTPEHBbl BCTPEYM C BEAYLUIMMHU HAayYHBIMH
cotpynHukamMu Cubupckoro nHCTUTyTa (prusronoruu u 6noxumun pacrenuiit CO PAH u npyrux
HaYYHBIX OJpa3/IeIeHUM.

HaumeHoBaHue TeM 3aHATHH C HCIIOJIB30BAHMEM AKTHBHBIX GOopM 00y4yeHHs:

Bun ®opma / Mertonbt Kon-Bo

Tema 3anaTus
3aHATUS WHTEPAKTUBHOTO OOYYCHHS JacoB

Hroro uacos

Vill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIETI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIUA

Ol{eHO'lele mamepuaiibl 0/151 6X00H020 KonmpoJin
TCCTHpOBaHI/IC (TCCTBI C 3aKPBITBIMHA BOHpOC&MI/I).

Ouenounvle mamepuanvl MeKyujezo KOHMPOIA (HopMuUpyomcsa 6 coomeemcmeuu ¢
JIHA ynugepcumema
Texymuii KOHTPOJIb OCYIIIECTBIIIETCS B TCUCHUE BCETO BPEMEHH U3YICHHS Kypca.



@®opMbI U BUABI TEKYIIET0 KOHTPOJIS: TECTUPOBAHUE (MCTIONb3YIOTCS TECTHI C OTKPBITHIMU
U 3aKpBITBIMM BONPOCAMU, TECTHl C TO3JEMEHTHBIM AHAJIM30M YPOBHA YCBOCHUS TOHATHM,
pelieHne y4eOHBIX U MPOOJEMHBIX 3a/lad M0 TeMaM. [ecThl U 3aJaud MPUBOAATCS B yueOHO-
METOIMYEeCKOM rmocoouu: Mabrii npaktukym o omoxumun / JLU. Jlonckas [u ap.] wactu 1, 2 u
3 Upkyrck: Uzn-so UI'Y, 2009, 2011, 2019 rr.. OTBeTsl Ha BONPOCHI B XOJE€ JIECKIIUH.
[TuceMeHHBIN ONpOC MO TeMme. YYacTHe B JUCKYCCHHM IO MPEAJIOKEHHOMY K OOCYKICHHIO
MIEPEYHIO BOIIPOCOB.

Ha3znaveHune OIEHOYHBIX CPEACTB: BBISIBUTH chopMmupoBaHHOCTh KommereHiuid OIIK-3 u
OIIK-5 (cm. m. H1).

I[eMOHCTpaIII/IOHHLIe BapMaHTBI TECTOB 1JISl TEKYIHETI0 KOHTPOJIA

1. IlepBuuHas cTpyKTypa Oelika HE XapaKTepU3yeTcs TEM, UTO:

a) B ee (pOPMHPOBAHHUM YYACTBYIOT €J1a0ble CBSI3H

0) 3aK0UpOBaHa Fr€HETUYECKU

B) 00pa30BaHa KOBAJCHTHBIMU CBSI3SIMU

I') OIpeaeIIsaeT NOCAeAYIOIUE YPOBHU CTPYKTYPHOIN OpraHu3anuu oenka

2. BropuyHas CTpyKTypa NpUPOAHBIX OEIIKOB MPEICTaBIICHA:

a) TOJIBKO O-CIIHPAJIbIO

0) TONBKO B-CTPYKTYpOit

B) YYaCTKaMH aMOP(HBIMU, 0.-CIIMPAJIH U B-CTPYKTYPHI
T') y4aCTKaMH (i-CITUPATH U B-CTPYKTYPbI

Tembl pedepaToB
1.Knaccudukanus pepmeHTOB
2. Jlunuapl. CTpoeHue, CBOWCTBA, KilacCU(UKaIIUs.

Ouenounbw mamepuaiibl o1 npomeafcymolmoﬁ ammecmauuu 6 ¢0pM€ IK3amena.

®dopma NpoMeKyTOUHOU aTTecTaluu - 9k3amen. CrucremMa oueHok: natudamubHas. OC storo
TUNA JOJDKHBI BBISBISATH CTENEHb OCBOCHMS TEOPETHYECKUX 3HAHMM Kak ©Oazy Juis
dopMHpOBaHUS ~ KOMIIETCHIIMH, yMEHUS WX TNPUMEHITh B CHTYalHsAX, MOJEIUPYIOIIHX
npodeCCHOHATIBHYIO JIeSITEeNbHOCTD, a Takxke chopmupoBaHHOCTh komnereHnuii OIIK-3, OIIK-
5/, 3agBnennnix B 1. llI.

IIpuMepHBIii CHUCOK BONPOCOB K IK3aMEHY
1. buoxumus - Hayka O BEIECTBaX, BXOAIIMX B COCTAB KUBOW MPUPOABI U UX MPEBPALICHUSIX,
JIeXKalnuX B OCHOBE )KN3HCHHBIX SIBIICHUH.

2. Knaccuduxarus u o01mas XxapakTepucTuKa aMMHOKHUCIIOT, BXOASAIINX B COCTaB OEIKOB.

3. CoBpeMeHHBIE MTPEICTABICHHS O TIEPBUYHON CTPYKTYpe OCITKOB.

4. Metoibl U3y4eHUSs IEPBUYHON CTPYKTYPBHI.

5. BropuuHas cTpykTypa OeiaKoB.

6. Tpernunas cTpyKkTypa OEKOB; CBSI3U, YUaCTBYIOIIHME B €€ CTAOUIM3AIMH; METOAbI H3yUCHHUS.
7. YeTBepTUuHas CTpyKTypa OEIKOB.

8. dusuko-xumMuueckue CcBoicTBa OenkoB. KucinoTrHo-1enouHse CBOMCTBa OEJKOB.
Henarypanusi.

9. IloBeneHue OENKOB B pacTBOpax.
10. Knaccugukaius mpocThIX U CIIOKHBIX OSJIKOB.
11. Crpoenue nykneoruaoB. HykneozuamoHno-, tu-, Tpudocdarsl.



12. buonormyeckue GyHKIIUN HYKICOTHIOB.

13. CoBpemennsie mpencrasnenus o crpykrype JIHK, mnpasunmo Yapradda, Bumonas
crenuduanocTs, Monmenb YotcoHa-Kpuka. Tpernunas crpykrypa JIHK. PuGonykienHOBBIC
KUCIOTHI, uX Kiaccudukanus, crpoenue pPHK, nPHK. Ctpykrypa TPHK.

14. Pennukanus JJHK. ®epments! u 6enkoBsie hakTopbl 6nocunresa JJHK.

15. Orans! perkanuu JHK.

16. Tpauckpunius. Onepon. PHK- nonmumepassbr.

17. Tpanckpunuus. Jransl TpaHckpunuuu. [Iponeccunr.

18. I'emeTnyeckuii KOxI.

19. Tpancnsuus. AktuBanus aMuHOKHCIOT. Ponb amunoanmun-TPHK-cunTeras.

20. Tpancuamus. Maumanus 6€1K0BOTO CHHTE3A.

21. Tpaucnauus. DIOHTAIMS U TEPMHUHALUS OEIKOBOTO CHHTE3A.

22. Crpyxkrypa dpepmenToB. OHO- U AByXKOMIOHEHTHBIE (hepMeHThl. KodepMeHThI. AKTHBHBIN
LEHTP. AJJIOCTEPUUECKUNA LEHTP, POJIb B PEryJIsLUU OOMEHA.

23. JlabunbHOCTB AeiicTBUs (pepMeHTOB. IHTHOUTOPHI M aKTUBATOPHI.

24. CnenupuvIHOCTh NEHCTBUS (DEPMECHTOB.

25. M3odepMeHTsl, MyIbTU(HEPMEHTHI, 3MMOTEHBI.

26. Knaccudukanms m HOMeHKJIarypa (epMeHTOB. XapaKTepHCTHKa OTIENbHBIX KIACCOB
bepmenToB. Jlokanu3zanus GepMEHTOB B KIIETKE.

27. AmnaspoOuble aeruaporenasbl. CTpyKTypa, MEXaHU3M JEHCTBHSA, OHOJOTHYECKAs PpOIb.
Buramun PP.

28. AnpoOubie paeruaporeHasbl. CTpyKTypa, MEXaHU3M JACWUCTBHUS, OHOJOTMYECKas pOb.
Buramun B2.

29. Oxkcupassl. CTpyKkTypa, Ononorndeckas posb. Karanasa, mepokcuaasa, IUTOXPOMOKCH/IA3a,
acKOpOMHOKCH1a3a, oM (EHOIOKCHa3a.

30. I'maoponassl. DcTepassl, TITUKOCUIA3b, METITHTHIPOIA3bl, AMUIA3HI.

31. Tpancdepasbl, ©30Mepa3bl, TUA3HI, JIUTA3HI.

32. Oomen BemectB. OCOOCHHOCTH XWMHYECKHX PEAKIMiA, TPOTEKAIOMMX B HKHUBBIX
opranuzMax. OOMeH »sHepruu. Makpospruyeckue CcoeAuHeHus KiIeTku. (OcoOeHHOCTH
OKHCITUTEIBHBIX MTPOIIECCOB B KIIETKE.

33. YrneBojpl, X OHOJIOTHYECKas POJib, KIACCU(PHUKAIMI U HOMEHKIIATypa.

34. Pacnanx nonmmcaxapuaos. [lepeBapuBaHye U BCAChIBAHUE YTIIEBOJIOB.

35. CuHTe3 U pacnaj IIIMKOreHa B TKaHIX, TOPMOHAJIbHAS PETyJISALUS 3TUX TPOLECCOB.

36. I'mnkonms, ero CymHOCTh U OMOJIOTHYECKast POJib. JHEPTeTUYECKHA dPPEKT.

37. bpoxxenue, 6uonoruyeckas poib U 3Hepreruueckuii a3gpdexr. CnuproBoe OpokeHue, poib
BuTtamuHa B1.

38. Iukn nu- u TpukapOoHOBBIX kuchoT (uka Kpebcea). bruonornyeckas posib nukia.

39. JIpixaTenbHas 1enb. KOMIIOHEHTHI IbIXaTeIbHOM TSN,

40. OxucnurenbHoe GocdoarpoBaHre. XeMHOOCMOTHYECKas Teopusi Muryena.

41. Ilento3odocdaTHblil MyTh OKUCIEHUS YTIEBOIOB, €T0 OMOJIOTUYECKas POJib.

42. Tunponutudeckuid pacnaja OenkoB. IIporeonnTueckue GepMEHTH U HX CHEUU(DUIHOCTb.
[lepeBapuBaHue OEIKOB.

43. JleamuHHMpOBaHUE U AekapOokcunrupoBaHue. CBsA3bIBaHUE aMMHUaKa B KileTKax. buorennsie
AMUHBI.

44, TlepeaMUHUpPOBAHME U €TO POJIb B OOMEHE BEIIECTB.

45. Jlunuael. CTpoeHue, CBOKWCTBA, KilaccupuKaus 1 OMoIoruyeckast pob.

46. Pacnan xupos. [lepeBapuBanue u BcacbiBaHUE XKUPOB. Posib eyeHu B 3TOM mpoliecce.

47. B- okucieHue )XUPHBIX KUCIOT. DHepreTuuecKuii 3 exT .

48. buocunTe3 KUPHBIX KHcI0T. OOpa3oBaHUE KHUPOB.

49. BzamMocBs3b 0OOMeHa OEJIKOB, JKUPOB, YTIICBOJIOB.

50. IpuHUMOBI peryisunu oOMeHa BEeIEeCTB.



Pazpaborunkm:

gﬁ%// noueHT A.B. Tpetesikoa

(ITOJIITUCH)

IIporpamMma cocrtaBieHa B cooTBeTcTBUHM C TpeboBaHusmu PI'OC BO no HampaBieHHIO
06.03.01 «buomorusi» u MpoPuIsIM NMOATOTOBKH «bHOXMMUM», «30070TUSI OECIIO3BOHOYHBIXY,
«300710TUsl TTO3BOHOYHBIXY», «Mukpoouonorus», «O0mas OoraHuka», «DHU3UKO-XUMUYECKAs
Ouosorus 1 OMOTEXHOJIOTUs», «DUIUOIOTUSY.

[IporpamMma paccMoTpeHa Ha 3aceqaHuu Kadeapsl OMOXUMUH, MOJICKYJISIPHON OMOJIOTHH U

T'CHCTUKMU.
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