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1. Ileapb u 3aga4u TUCHUILTAHBI

Heas qucuumumabl «buoxumus» - chopMHUpPOBATH NPEACTABICHNE O OMOXUMHUH KaK HAayKe,
M3Y4YaroIled BOIPOCHI ACTAIbHOM XapaKTEPUCTUKH OCHOBHBIX KJIACCOB COCIMHEHUM, BXOIAIIUX B
COCTaB UBOM MaTepUM U IIPOLIECCOB UX OOMEHA HAa YPOBHE JKMUBBIX KJIETOK U UX OpraHesll.

3aga4u AUCHMILIMHBL:

H3YYUTh
1) CTPOCHHE M CBOMCTBA TAKMX BAKHEHIIMX KJIACCOB COCIUHCHHM, OINPEICIISAIONINX, B
KOHEYHOM UTOT'€, CBOMCTBA KUBBIX OPraHU3MOB, KaK:

- OeJIKu;

- YTIICBO/IBI,

- HYKJICHHOBBIC KHCIIOTHI;

- JIAIIUABI,

2) OOMEH KaXKJ0r0 M3 YKa3aHHBIX KJIACCOB BEINECTB, YCTAHOBUTH B3aWMOCBS3b MEXKIY
oOMEeHaMH M 001IMe TPUHIUIIBI UX PETYISALUHU B )KUBBIX OpraHU3Max;

3) TEOPETUYECKYI0 OCHOBY HEKOTOPBIX METOJIOB WCCICIOBAHMS Pa3IMYHBIX KJIacCOB

BCIICCTB KMBBLIX OPraHM3MOB U YMCTh IIPUMCHATH UX HA IMPAKTHUKE.

2. MecTo JTUCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Hucuunnuna «buoxumus» BxoauT B pazaen «bl.» u sBisercs sIeMeHTOM 00s3aTeNnbHON
yacTu Yy4eOHOro IulaHa HanpasieHuss mnoaroroBku 19.03.01 «buotexHonorus», npopuib
«AKBaOHOTEX .

[IpepexkBU3UTHI: «XuMHus», «Xumus OMOJIOTUYECKH AKTUBHBIX BELIECTBY,
«Mukpobuonorusy, «PU3KoIUIOUAHAS XUMUN», «bruomorusy.

[TocTpexkBu3uthl:  «llumeBas OuoTexHOJMOTUS», «DUBUKO-XUMUYECKHE METOABl B
OnoTeXHOIOTHI», «O0paboTKa IKCIEPUMEHTANBHBIX JTaHHBIX», «OCHOBBI OMOHAHOTEXHOJIOTHI» U

Ap.

3. @opMupyeMble KOMNETEHIMH W WHIMKATOPHI UX JOCTH:KEHHS MO JAUCHHUILIMHE
(moodynwo)

Koanl . Koa n HamMeHOBaHUe HHAUKATOPA
Coaep:xanue KoOMIeTeHUH
KOMIIETEHINH JOCTHKEHHS KOMIIETEHIIMH

K-4 CrniocoOHOCTBIO obecnieunBath | [IK-4.1 3HaeT npaBuia TeXHUKU
BBIMIOJIHEHUE  TPaBUJI  TEXHUKHU | OE30IMaCHOCTH, MIPOM3BOJICTBEHHOMH
0€30IaCHOCTH, MPOM3BOJICTBEHHOH | CAaHUTapUM, MOXKapHOW O€30macHOCTH U
CaHWUTApUH, MOYKapHOW | OXpaHbI TpyJa

0€30MacCHOCTH M OXPaHbI TPyJa [IK-4.2. ymeet opranu3oBaTh
MIPOU3BOJCTBEHHBI IIPOLIECC C YYETOM
co0JIIOICHHS paBUI TEeXHUKH
0€301acHOCTH, MIPOU3BOCTBEHHOMN
CaHWTApUH, TOXXKApHOH Oe30MacHOCTH U
OXpaHBI TPy

[1K-4.3. OcyiecTBisieT  KOHTPOJb
COOMIOACHUS MpaBHII TEXHUKHU
0€30MacHOCTH, MIPOM3BOICTBEHHOM
CaHUTapuH, MOXapHOH Oe30macHOCTU U
OXpaHBI TPpyZa

IMK-10 Biagers ninanupoBaHuem [IK-10.1. 3HaTh METOABI HAYUHBIX
JKCIIEPUMEHTa, 00pabOTKH U HCCIeIOBaHMH B cpepe MpOMBIIUIEHHOTO




NIPECTABIICHUS I10Jy4YEHHBIX
pe3yJIbTaTOB

MIPOU3BO/ICTBA OMOTEXHOJIOTHIECKOM
MPOAYKIIMH U aKBAKYJIBTYPHI.

4. CTpyKTypa U coJiepKaHHe JHCHHILINHBI (MOILYJIsl)
4.1 CTpyKTypa IUCHUILIUHBI (MO1YJIAA)
Ounas ¢popma o0y4eHus1

O61ua;1 TPYAOCMKOCTE JUCHUIIJIMHBI COCTABJIACT 2 3a4eTHBIE CAUHUILIBI.

TpynoemMKocCTs,
Bun paboTst aKaJl. 4acoB
CeMecTp BCETO
O011asi TPY10€MKOCTh 6 108
KonrTakTHas padora: 6 78
Jlextuu (JIek) 6 30
JlaGoparopusie 3anstus (JIP) 6 44
KonrakrHas pabota B nepuoa teoperndeckoro ooyuenus (KoutTO) 6 4
KonTtITA 6 -
IIpomexyrouHas aTTectanus (3a4eT, SK3aMEH, 3a4eT C OL[CHKOM) 6 3a4eT
KonTponb -
CamocrosiTesibHas pa6oTa: 6 30
- caMomoAroToBka (mpopaboTka ¥  HOBTOPEHHE JIEKIIMOHHOTO
MaTepHuaia 1 MaTepraia yaeOHHKOB U y4eOHBIX TOCOOUA); 10
- IOJITOTOBKA K MPAKTHUECKUM 3aHSITHUSIM; 10
- MOJITOTOBKA K KOJUTOKBHYMaM; 5
- IOJITOTOBKA K IPOMEKYTOYHOW aTTECTAIHN 5

4.2 Pacnpe)le.ﬂelme BHUI0B paﬁoTbl H UX TPYAOEMKOCTH IIO pa3dgejaM IUCHHUIIINHBI

(MmonxyJis)
OuHas popma 00ydeHus
Bunsl yaeOHOM paboTh
(B yacax)
o KOHTAKTHAS 5 @DOpMBI TEKYILETO
= = KOHTPOJIA
No Pazngen nucruminuel/ 3 o o «a
n/m TeMbL g = z 5 yCIeBaeMOCTH,
o o
8| E| 8 E| & & % é POMEKYTOUHON
= £E & §&§ §¢& arTecTalnuu
o | £ F &5&| ¢
S| 3 &8 & & =
o < <
= = ©
T 1.
ema . CobecenoBanue
1 AMUHOKHCIIOTHBIH cOCTaB GEIKOB, 6 3 4 3 a6 6
0011as XapaKTepUCTHKA GETKOB abopaTopHas paboTa
Tema 2. CobeceoBanue
2 DepMeHTHI, KiTaCCI/I(bI/IKaLII/If{, 6 3 4 3 TecTupoBaHue
MEXaHU3M ACHUCTBUS
8 JlaGoparopHas paboTa
CoOecenoBanue
3 Tema 3. ButaMuHbl, poJib BATAMUHOB 6 3 4 3 TecrupoBanue
B JKHMBBIX OPTaHM3Max JlaGopaTopHnast pabota
Tewma 4.
HyxrienHOBBIE KHUCIIOTHI, 00IIast CobeceioBamie
4 XapaKTEPHUCTHKA. Y POBHH 6 3 4 3 T
opranuzauuu JJHK. Bunel u ypoBHU €CTUPOBaHUEC
opranuzanuu Bcex Bunos PHK
5 Tema 5. YrireBos 6 3 4 3 CobecenoBanue




TectupoBanue
JlaGoparopHas paboTa

6 Tema 6. JIunmmst 6 3 4 3 CobecenoBanue
) CobecenoBanune
7 | Tewa7y 6 | 3 4 3 A
OOMeH yriIeBoJI0B. TectupoBanue
CobecenoBanune
Tema 8.
8 6 3 4 3 TectupoBanue
OOMe€H JTUITNI0B
Pemenue 3agau
Co0OecenoBanue
9 Tema 9. 6 3 6 3 TectupoBanue
OO0OMeH 0eKoB p
Pemenue 3agau
10 | Tema 10. O6MeH HYKIIEHHOBBIX 6 3 6 3 Cobecenopanue
KHCIIOT TectupoBanue
3ayer 6
Hroro 30 44 30

4.3 Coneprxanue pa3ieioB JUCHUNINHBI

Tema 1. AMUHOKHMCJIOTHBIN COCTAB 0€JIKOB, 00IIIasi XaPAKTEPUCTUKA 0€JIKOB

XUMHYECKUH  COCTaB  KUBBIX  OpPraHM3MOB.  XapaKTEPUCTUKA  3aKOHOMEPHOCTH
pactpocTpaHeHHsI 3JI€MEHTOB B JKMBOH NPHUpPOJE. 3aBUCHMOCTb MEXIY OHOJIOTMYECKOW pOJIBIO
3JIEMEHTOB M HUX IOJOXXKE€HHEeM B nepuoanyeckoi cucreme /.M. MenneneeBa. XapakTepucTUKa
OCHOBHBIX KJIACCOB XMMUYECKHUX COETUHEHHH, BXOJALINX B COCTAB KUBOM MaTEepUH.

AMUHOKHUCIOTHBIA cocTaB OenkoB. DU3MKO-XMMUYECKHE CBOICTBa OENKOB. YPOBHH
OpraHu3anuy OEJKOBOM MOJEKYJbl: NEpBUYHAsA, BTOPUYHAsA (CBEpXBTOpUYHAS), TPETHUYHAs U
YeTBepTUYHAs CTPYKTypa OenkoB. Knaccudukanus 6enkoB. Jlokanuzaius 6eIKOB B KIIETKE.

Tema 2. ®epMeHTBI, KJIaccuPUKALNS, MEXaAHU3M /IeliCTBUSA

OO6mas xapakrepuctuka ¢epMmeHToB. CpaBHEHHE CBOWCTB ()EPMEHTOB M KaTalW3aTOpPOB
MHOW mpupoabl. MexanusM JeictBust pepMeHToB. DakToOphl BAMSIONIME HAa paboTy (EpMEHTOB.
CrpoeHne mpocThIX M CcHOXKHBIX (epMmeHToB. Homenkmatypa ¢depmenTtoB. Knaccugukarus
¢depmeHToB. XapakTepUCTHKa OCHOBHBIX KJIacCOB U MOJKIACCOB (DEPMEHTOB.

Peaxium, xapakTepu3yromue J1esTeIbHOCTh (PEPMEHTOB pa3HBIX KJIACCOB.

Oxcunopenykrassl. Ctpykrypa u poiab. HAJl+, HAA®D. Tpaucdepasbl: rimmxo3ui-,

amMMHO-, (ocdo-, aumnrpanchepaspl. ['maponasel:  QocdaTsl, JUNUABL, — TJIHKO3UIA3H,
nenTuaruaponasel, amugasbl. Jlnaser: C-C-nuasel, C-X-nuassl, C-O-nmuaszel. M3omepasbl. Jlurassr:
C-N-nurassel, C-O-nurasel, C-C-nurassl, C-8-nurassl. Jlokanu3zamust GepMEHTOB B KIETKE.

Tema 4. Hyk/ieMHOBBIEC KHCJIOTHI, 00111as1 XapaAKTEPUCTHKA.
Yposun opranmnsanun JJTHK. Buabl n ypoBau opranusanum scex suaos PHK

OO61mas xapakTepucTHKa HYKJIIEMHOBBIX KHCIIOT: KOMIIOHEHTHI, Bxojsuie B coctaB JJHK u
PHK. VYpoBuu opranuzauun JJHK. IlepBuunas cTpykTypa: CBSA3M NOIIEPKUBAIOINE ITEPBUUHYIO
ctpykrypy AHK, npasuna Yapradda. Bropuunas crpykrypa JJHK: npuniun koMmmieMeHTapHOCTH
azoTucthix ocHoBaHui, (opmbr JIHK. Tpernunas crtpykrypa JHK: Hykieocoma, comeHoup
(cynepOu), XpOMOCOMBI THIA JTAMIIOBBIX LIETOK.

PHK. Knaccugukanus. XapakrepucTuka ypoBHe# opranuzanuu Bcex BuaoB PHK.

TPHK: mepBuuHas CTpykTypa, BTOpWUYHAas CTPYKTypa - MOJENb «KIEBEPHOIO JIHCTa»,
TpetuuHas cTpykrypa.; pPHK: mnepsBuuHas cTpykTypa, BTOpHUYHAs CTPYKTypa, TpETUUYHAs
cTpykTypa. Buast pubocom. MPHK: nepBuuHas, BropuyHasi, TpeTUYHAS CTPYKTYPHI.




Tema 4. BuTaMuHBI, P0JIb BUTAMHHOB B ’KHBbIX OPraHU3Max

XapaktepucTuka 00eCIeYeHHOCTH OpraHu3Ma BHUTamMuHamu. Knaccuukaius BHUTaMHHOB.
BonopactBopumebie BUTAMHWHBEL. KupopactBopumeie BUTAMHWHBL. BuramuuomnonoOHbIE.
AHTHUBUTAMUHEI.

Tema 5. YriaeBoanl

MoHocaxapuabl: HOMEHKJIAaTypa, HW30MepHs, KOoHpopManusi., XHMHUYECKHE CBOIICTBa.
XapaKkTepUCTHUKA OTJEIbHBIX IIPEACTABUTENCH.
Hucaxapunpl. Ilonmcaxapuipl, CTpOCHHE, CBOMCTBA. XapaKTEPUCTHKA BaKHEHIIUX
IIPEACTABUTENICH.
Tema 6. JInunuanl

Knaccudukanusa. XapakTepucThka MNpEACTaBUTENCH KIacCOB JIMMHUIOB. TpPUTTUIEPUIBL.
CocraB. buonornueckas poab. Bocku. CocrtaB. buonornueckas poab. Crepuabl. Cocras.
buonornueckass posb. Dochonunuapl. CocraB. buomormueckas ponb. ['mukommmuapl. Cocrtas.
buonoruueckas pons. Tepnensl. Cocras. buonoruueckas poss.

Tema 7. O0MeH yri1eBo10B

Pacnan yrineBomoB: IUXOTOMHS, alOTOMHMsS, yTh JTHepa - Jlynoposa. Ilytu yrtunuzauun
[1BK B kiietke. ['mukonu3 u rimkorenonus, Oposkenue, npixanue. HoBooOpazoBaHue yriieBo10B.

Tema 8. O0MeH JTUNIHI0B

Pacnan riunepuna. a- u 0-okucnenne BXKK, ux nokanuzanus B kietke. OOMeH areTui-
KoA. buocunres BXXK. O6men ¢ochomumumon. Xapakrepuctuka (ocpomumnaz A, B, C u /.
O6men xonuHa. buocunres hochonunuaos.

Tema 9. O0MeH 0e1KOB

Pacnag OenxoB u amuHOKHCIOT. bruocunTtes Genkos. [lepeHoc HOBOOOPAa30BaHHBIX OEIKOB
yepe3 memOpany. [locTTpancnsinronnas moaudukamus OenkoB. Perynsmus OelKoBOTO CHHTE3a.
XUMHUYECKUI CUHTE3 OEKa.

Tema 10. O0OMeH HYKJICHHOBBIX KHCJIOT

MexaHu3MBbl pacriajja ¥ CHUHTE3a MYPUHOBBIX W MUPUMHUIUHOBBIX a30THCTHIX OCHOBAaHHIA,
HKIIeoTU10B. DepMeHTHI HykIienHoBoro oomena. Perukarus JIHK. Exunutisl TpaHcKpHmimu mpo-
u sykapuot, onocunte3 PHK.



4.4 TeMbl U IVIAHBI NPAKTHYECKUX/IA00PATOPHBIX 3AHATHH

Tema 1.
AMHHOKHMCIOTHEINA cOCTaB O€JIKOB,
00111as1 XapaKTEPUCTHKA OEIKOB

1. CoOecenoBanue:

1) ompezieNieHue M 001ast XapaKTepUCcTUKa OSIKOB;

2) ¢pusmnonornueckre GyHKIMH OCIKOB B JKMBOH KIIETKE;

3) XxapakTepucTHKa GYHKIIHOHATBHBIX TPYIIIT AMUHOKHCIIOT;
4) knaccu(uKaus aMUHOKHCIIOT;

5) hU3NKO-XUMHUECKHE CBONCTBA AMUHOKHUCIIOT;

6) cBsI3u, MOICPKUBAIOIIIUE CTPYKTYPY OeriKa;

7) POCTPAHCTBEHHAs OpraHU3aIus OCIIKOB,;

8) pusHKo-XMMHUYECKHE CBOWCTBA OCIIKOB

2. JJabopaTopHas pabora:

1) KaueCTBEHHbBIC PEAKIIUU Ha OCJIKA U AMUHOKHCIIOTHI;

2) peakiuu ocaxaeHus OEIKOB, pa3/ieiicHie albOyMUHOB U
rJI00YJIMHOB METOJIOM BBICATMBAHHUS

Tema 2.
DepMeHTHI, KITACCU(PUKALINS,
MEXaHU3M NEeNCTBUSI

1. CobecenoBaHue:

1) bepMeHTBI: XUMHUUECKast TpUpoia GepMEHTOB;

2) o0IIMe NPEeICTABICHUSI O MEXaHU3ME JCHCTBUSI
(hepMeHTOB;

3) cBOiCTBa, HOMEHKIIATYpa U Kiacchdukamus GepMeHTOB
2. TectupoBaHue

3. JJaboparopHast padota: «/lelicTBre aMnIa3bl CIIOHBI HA
YTJIEBOJBI»

Tema 3. Butamunsl, poJib
BUTAMHHOB B )KMBBIX OpraHuU3Max

CobeceloBaHueE:

1) BUTaMUHBI: KJIacCU(UKAIIMS BUTAMHHOB;

2) usnosornveckas poJib BATAMHUHOB,

3) aHTHUBUTAMHHBI

2. TectupoBaHue

3. JlabopaTtopHas pabota: «KauecTBeHHbIE peakllUy Ha
BUTAMHUHBD)

Tema 4.

HyxkienHoBbIe KHUCIOTHI, 00IIas
XapaKTEPUCTUKA. Y POBHU
opranuzamuu JJTHK.

Bubl 1 ypoOBHU OpraHu3aliy BCEX
BugoB PHK

1. CobecenoBanue:

1) HyKJIEWHOBBIC KUCIIOTHI, 00IIast XapaKTEPUCTHKA
HYKJIEMHOBBIX KHCIIOT;

2) crpoenue u cBoiicta JJHK u PHK

2. TectupoBaHue

Tema 5. YrieBoanl

1. Cobecenoanue:

1) poJib YTII€BOIOB B )KUBOW MPUPOJIE, UX KITaCCH(DUKAIIHS
2) CTpOCHHE YTIICBOJIOB,;

3) XapaKTEepUCTHKA YTJICBOIOB: MOHOCAXAPH/IB,
OIIUTOCAXapHUIbl, TOTHCAXAPHIBI;

4) cBOWCTBA YITIEBOIOB U UX OMOJIOTMYECKH BaXKHBIC
MPOU3BO/IHBIE.

2. TectupoBaHue

3. JTabopatopHast pabota «YTIeBOIbI»




Tema 6. JInnuael

CobecenoBanue:

1) oOmrast XxapaKTepHUCTHKA M KJIacCH()UKAIIUS JTUITH/IOB;

2) IpOCTBIC JIMITUIBL: YKUPbI, BOCKA, CTEPUJIBI, XOJICCTEPOIT U
XOJICBBIE KHCIIOThI, XUMUYECKasl IPUPOJA U

1. Co0OecenoBanue:

1) poib yriieBoioB B IIpoLiEccax KU3HEAEATEIbHOCTH.
2) B3aMOIIPEBPAIICHUS TEKCO3;

3) dochopunupoBanue;

4) aHa’pOOHBIC U adpOOHBIE TyTH OOMEHa,
B3aMMOOTHOIIICHUS OPOYKEHUS U IbIXaHUS;
Tema 7. 5) TJIUKOININ3: (DEPMEHTBI, ITAIlbl, IPOIYKTHI,
OOMeH yrieBoJI0B. perynsanuys;
6) a’pOOHBIN IMyTh 0OMEHA TITIOKO3HI;
7) OKHCIICHHE YHUBEPCATHHOTO META00IMYECKOTO
ToruinBa - anetwi-KoA, nuki Kpebca;
8) TJIFOKOHEOTeHEe3: (DepMEHTHI, OMOJIOTHYECKOE
3HAUCHUE
2. TectupoBanue
1. CobecenoBaHue:
)i BHEITHUI OOMEH JIUIHJIOB, )KEITYHBIC KHUCIIOTHI,
TTUTIa3hl;
3) BCACBHIBAaHKE MTPOTYKTOB THAPOJIN3A JTUIHJIOB,
HHTEPOTeIaTHIecKas PeUPKYIISINS )KESTIHBIX KUCIIOT;
4) PECHHTE3 )KUPOB B KHIIICYHHKE;
5) TPAHCHOPTHBIE (POPMBI JIUITHUOB B KPOBU: COCTAB,

Tema 8.
(OOMEH JTUIUIIOB

(hOpMHUPOBAHKE U POJTH JIUTIOMPOTCHHOBBIX KOMIUICKCOB B
oOMeHe nunuaoB, JITI-nuna3el TkKaHEBBIX KAMILISPOB;

6) MIPOMEKYTOUHBIN OOMEH JTUTTHJIOB: JIUITOJIH3,
OKHUCJICHUE )XKUPHBIX KUCIOT, SHEPreTU4YecKasi [IeHHOCTh;

7) MeTab0JIU3M KETOKHCIIOT, OMOJIOTHYECKOE 3HAUCHUE;
8) MeTaboIM3M TIUIEPUHA, B3AUMOCBSI3b YTIIEBOIHOTO
M JIMIIHAJTHOTO OOMEHOB;

9) JUTIOTEHE3: CUHTE3 )KUPHBIX KUCIOT, HEUTPATbHBIX

ITUII10B, GOC(OIUIHIOB;
10)  oOmeH xoJecTepuHa;

) peryyauus U HapyIIeHUs JTUIUIHOTO OOMeHa.

2. TectupoBanue

3. Pemenue 3amau

. CobecenoBanue:

1) obmue u crienududeckue Myt oOMeHa

AMUHOKHCIIOT;

2) MEXaHHU3MBbI JIe3aMUHUPOBAHUS aMUHOKHCIIOT;

3) MEXaHU3MbI TPAHCAMUHUPOBAHUS, POJTH

nupugokcanbhocdara;
Tema 9. 4) JeKapOOKCUIMPOBAHNE AMUHOKHCIIOT: OMOTEeHHbIE
OOMeH O€eJIKOB AMILHEL

5) MPUMEPHI HApYIIeHHs] 0OMEHa aMUHOKHUCIIOT;

6) KOHEUYHBIE MPOAYKTHl 0OMEHa OEITKOB, MEXaHU3MBI

TOKCUYHOCTH aMMHaKa, YTUIN3alHs U 00e3BpeKUBaHNE
aMMUaKa, MyTH YTUIM3alUUd aMUHOKUCIIOT Oe3
0CBOOOXKICHUS aMMHaKa,




1. CobGecenoBanue:

1) BHEITHUI 0OMEH HYKJICMHOBBIX KHCIIOT;

2) MIPOMEXKYTOUHBIM OOMEH: CHUHTE3 U pacma
[MyPUHOBBIX U MTUPUMHUAMHOBBIX HYKJIEOTHUIOB, HAPYIICHUS
Tema 10. obmeHa;

O6MeH HyKICHHOBBIX KHCIOT 3) MEXaHU3MBbI peIuMKanuy, xapakrepucruka JHK-
[OJIMMEPa3;

4) MEXaHU3Mbl TPAaHCKpUIILUHU: Xapakrepuctuka PHK-
rnoaumMepas, cracuar PHK;

5) peryJisanus U HapyweHus npoueccoB cunre3a [JHK
u PHK 2. TectupoBanue

S5 BapuaHnTtsl 32124 10 TeMaM U CHUNIIHHBI

Tema 1. AMUHOKHCJIOTHBIH COCTAB 0€JIKOB, 00111asi XapaKTEPUCTHKA 0eJIKOB

1. Hanumure xumudeckyto GopMmyiy NenTuia: cep-iet-mpe-npoaut
2. CwMmech IIUIKHA, JIM3UHA U TIIYTAMUHOBOM KUCIIOTHI Pa3Iesisiii METO0M 3JIeKTpodopesa
Ha Oymare nipu pH = 6,0. Kakas u3 aMHHOKHUCIIOT:

a) TmepemMeniaiach K aHo1y

0) mnepemMenianach K Karoiy;

B) ocraBaiach Ha crapre, ecnu UDT enu ipu pH = 5,97; au3z - npu pH = 9,74; 2ny - npu pH
= 3,227

3. UYTo MOHMMAIOT MOJ BTOPUYHOM CTPYKTYpOH Oeinka M B 4eM OCOOCHHOCTH CBs3eH, ee
NOJEPKUBAIOLIUX ?
4. Kakue B3aumoJeicTBUS BO3MOXKHBI Ha KOHTAKTHBIX YdacTKaX CYObEIMHHL,

CoAEpKaIINX AMUHOKUCIIOTBL: 84/, mpe, ach, mpu, ael, ape
Tema 2. ®epMeHTBI, KJIacCHPUKANNS, MEXAHU3M /IeliCTBUSA

1. VYkaxxute OCOOCHHOCTH CTPOEHUSI (PEPMEHTOB-NIPOTEUHOB U (HEPMEHTOB-IIPOTEUIOB.
[Tokaxkute paznuuue MeXIy NPOCTETHUYECKMMU TIpynnamMu U kodepmentamu. [IpuBenute 1o
onHOMY npumMepy. OmnpenenauTe K KakuM KilaccaM U MOJKJIaccaM OTHOCSITCS TJaHHbIE (DEPMEHTHI.

2. Ha mnpumepe XHMMOTpHUIICHHA M LUTOXpOMa IOKQ)XUTE CTPOCHHE KaTaTUTHUECKUX
1eHTpoB ¢epmeHTOB. OnpeenTe KIacchl U MOAKIACCH (PEPMEHTOB.

3. Pacmugpyiite  MynbTUMEpHOE  CTpOEHME TIIlyTamaTiaerujaporeHaspl. Hanummute
XuMuueckue (GopmMyIsbl KOPepMEeHTOB MOHOMEPOB. OmpenenuTe KJIacchl U MOJKIACCH KaXI0T0 U3
(bepMeHTOB.

4. [TokaxuTe  pa3HOKAYECTBEHHOCTh CyOBeUHUIl B  MOJIEKYJaX  H303UMOB

JIAKTaTACTUAPOTCHA3bI. OHpe,Z[eJII/ITC KJIaCC M IMoAKJIacC (I)epMeHTa. OOBSICHUTE 3HAUYCHHUE HU3YUCHUA
cocCTaBa U303MMOB AJId MCIWIWHBI, TCHCTUKNU U CCIICKIINU.

Tema 3. Hyk/jieHHOBBIC KHCJI0ThI, 001asl XapaKTePUCTHKA.
Yposuu opranuszanuu JHK. Buasl u ypoBHu opranusanuu Bcex Buaos PHK

1. JaiiTe 0011y10 XapaKTePUCTUKY HYKJICMHOBBIM KHCIOTaM.

2. Jnuna monekynsl JJHK Oakrepuodara T3 paBna 14 mxm. Paccuuraiite ee M .

3. CocTaBbpTe HYKJIIEOTHIHYIO MOCJIEI0BATEIIBHOCTh BTOPOIl KOMIUIEMEHTAPHOU LIETIH, €CIIU
uMeercs caeayrotas nocienopatenbHoCcTh: [TTAATTALLITT.

4. Hanumute cTpykTypHYI0 GopmyIy:

a) JIe30KCUTUMHUINHA
0) 5-meTmiIUTO3MHA
B) TICEBJAOYPHJIMHA.



Tema 4. YrieBoabl

1. [Touemy nonucaxapuibl MOKHO paccMaTpUBaTh KaK aHIMJIPU/IbI IPOCTHIX CaxapoB?

2. Hanumure ctpykTypHBIe (POPMYITBI BO3MOXKHBIX TaAyTOMEPHBIX (POPM MAJIbTO3BI.

3. Kakoll nucaxapu: Tperanosa win MajabTo3a - o0pa3yroT o3a30H? Hanummure gpopmyny
03a30Ha JIaHHOTO JAMCAXapH/Ia.

4, Kakoe npumenenue nmeet kpaxmain?

Tema 5. JInnuapl

1. JInnuabl pacTBOPUMBI:
1) BBOIC

2) B xyopodopme

3) B KkwucIOTE

4) B Genszoie

5) B IIETOYHOM PacCTBOPE

2. AUMJITIAIEPOJIbI OTHOCATCS K rpymme:
1) rmunepodochoaunuaos

2) HEUTpaJbHBIX JIMIHIOB

3) TIHMKOJIMIHIOB

4) BOCKOB

5) TteprneHOB

3. Cul0HBIe JUIUABI HAPALY € 0CTATKAMH MHOTO0ATOMHBIX CHUPTOB M BBICIIHX KMPHBIX
KHCJIOT COJAepIKaT:

1) nmoaMU3OIPEHOHIBI

2) TenTH]IBI

3) aszoTconepikalie coequHeHUs, HOCHIOPHYIO KUCIOTY, YIIICBOIbI

4) MOJTUAMUHOIOIUKAPOOHOBBIC KUCIOTHI

5) NONMUIMKIMYECKUE CIIUPTHI

4. Jlunuapl B KOMILJIEKce ¢ 0eJIKaMU BXOASAT B COCTaB:
1) cuHTETa3bl BBICIIHMX KUPHBIX KUCIOT

2) puOOHYKICONPOTEHIHBIX KOMIUICKCOB

3) OuomeMOpaH KIIETKH

4) Bupyca TabauHON MO3aHKH

5) MynbTH(OEPMEHTHBIX KOMILUIEKCOB

Tema 6. O6meH yriieBo10B

1. ITokaxxute CXOJICTBO U pa3iaNune MEX1y IIIMKOJIN30M U TIIMKOT€HOJIN30M, TTIMKOIU30M U
neixanueM. Hamuimre ypaBHeHUs peakiuii, yCTaHaBIMBAIOIINX pa3IN4ie Ha3BaHHbIX MTPOLIECCOB.
2. Hanummmre ypaBHeHus peakuuii ¢ochopmiInpoBaHUs TallakTO3bl IMPU  YHYaCTHH

COOTBETCTBYIOIIEH KHHa3bl M JajbHeimero mnepexoaa ¢ochopHoro sdupa raiakTo3sl BO
bpyxT030-6-pocdar. JlaiiTe moaHOe Ha3zBaHHME META0OIUTOB M (DEPMEHTOB, YCKOPSIOIIMX 3TH
pEaKIu.

3. ®depmeHT pochoppyKTOMHA3A YCKOPSET MPEBpaIIECHUE:

B, D-dpykrodypano3o-1-pochar + ATD * B, D-bpykrodypanoso-1, 6 mudochar + ALD.

Hanummre noaHoe YPpaBHCHHUEC PCAKIMU U YKAKHUTC, B KAKOM IMPOLECCEC I3Ta PCaAKIHA
SABIIACTCSA HaA4YaJIbHBIM 3TAaIlIOM.
4. HpI/I KaKOM IIYTU ACCTPYKIHUU MOHOCAXApHUIO0B MPHUBCIACHHAA HUKC PCAKIUA 3aHUMACT



[EHTPATBLHOE MECTO:
bpykT030-1,6-mudochar * pochonuokcuaneTon + + 3-hochormuiepruHOBBIN aNbaCTH?

Tema 7. O0OMeH JUNNIOB

1. Hanummre ypaBHeHuUs peakiiy CTyeH4aToro epMeHTaTUBHOIO I'HAPOIN3a
TPUTIUICPUIOB: MATBMUTOIUOJICHHA, OJICOAUIIAypUHA, TPHUOJICHHA.
2. Ocy1ecTBUTe NpEBpAIllEHUs B COOTBETCTBUU CO CXEMOM:
?
naypui-8-KoA + manmonuni-8-KoA >
-HS-KoA, CO2
AJIO-2H
A P-ketomupuctun-S-AHB ---------- > P-okcumupuctmi-S-AHB ----- >
-HAJ1®
-H20
+HAJID-2H
" a,P-nerunpomupuctun”-Allb --------------- > nuruapomupuctii-KoA
-HAJ1®

HazoBute epMeHThI, yCKOPSIOUINE 3TU MPOIECCHI.

3. docharuagHBIM TyTEM OCYIIECTBHTE OMOCHHTE3 KomamuH(pochaTtuaa. Hamummre
TIOJTHBIE XUMHUECKUE YPABHEHUS PEAKIMA U YKaXKHUTE (EPMEHTHI, YCKOPSIOIIUE TPOIIECCHI.
4. [Tyrem peakiuu TpaHCAIMIUPOBaHUS TIUIepodocdara oCylecTBUTE CHHTES

TpUTIIMLHCpUIa a,a-,I[I/IOJ'IGO-P'HaJ'ILMI/ITI/IHa.

6. O0pa3oBaTe/IbHbIC TEXHOJIOTHHU

B mpomecce mpemomaBaHWs AWCHUIUIAHBI HCIIONB3YIOTCS KaK KilaccHyeckue (OpMBI U
METOJI O0y4YeHHs (JIEKIMH, TMPAKTUYECKHE 3aHATHS), TaK W AKTUBHBIE METOIbl OO0YYECHHS
(KOMIIBIOTEpHBIC MHTEPAKTHBHBIE 3a/IJaHHS B TIPOIIECCEe, MHIMBHU Iy bHBIC 3aIaHMHS).

Jlekuuu: BBOJHAS JIEKIMS, JEKIUsI-HHPOpMaIys, mpodiemHas ynekuus. [Ipu mpoBeneHnn
JEKIIMOHHBIX 3aHITUH HWCIOJIB3YeTCsl ayAHOBU3YallbHBIE, KOMIIBIOTEPHBIE M MYJIBTUMEIUNUHBIC
cpencTBa oOydeHHs YHUBEPCHUTETa, a TaKkKe JEMOHCTPAlMOHHBIE U HATJISAHO-UILTIOCTPAIIHOHHBIE
(B TOM uncIie pa3gaTOYHbIe) MaTepUalbl.

IIpakTnyeckue 3aHATHA: CUTyauus-ynpaxHeHue, Kpyrielii cton (muckyccus, 1e0aThl)
Mo3roBoii mtypMm (OpeitHCTOpM, MO3rOoBas aTaka), JlemoBeie u posieBbie urpsl Case-study (aHamus
KOHKPETHBIX CUTYaIlMii, CATYaIlMOHHBIN aHanu3), MacTep kiacc.

Ne .
w/n HaumenoBanmue pasgena | Buabl yueOHbIX 3aHaTHH | OOpa3oBaTe/ibHbIEC TEXHOJIOTHHU
1. Jlexnug 1. BBognas gexius ¢
HUCIIOIb30BaAHUEM
Tema 1.
. BHUJIEOMATEPHATIOB
AMHMHOKHCIOTHBII COCTaB
0eIKoB, 00IIast
KoHcynbTupoBaHue u npoBepka
XapaKTepUCTHKA OEITKOB o
CamocrosiTenpHas paboTa |JOMAIIHUX 33JIaHUN TOCPEICTBOM
AJIEKTPOHHOU MOYTHI
2 |Tema?2. Jlexmmsg 1. TemaTnueckas JIEKIHA C
DepMeHTHI, KITacCUPUKALINS, HCII0JIb30BaHUEM
MEXaHW3M JeHCTBHUSI BHJICOMAaTEPHAIOB




[IpakTrueckas padorta 1.

CamocrosiTenbHas padora

Mertonap! uaeHTUUKAITTT
ONAacCHOCTH, MPUMEHSIOIINECS Ha
Pa3IMYHBIX CTAIUSAX peaTu3aiu
MIPOEKTOB

KoHcynsTHpOBaHue U IpoBEpKa
JIOMAIIHUX 3alaHui TIOCPENCTBOM
AJIEKTPOHHOMU IMOYThI

Tewma 3. Butamunsl, poJib
BUTAaMUHOB B JKHBBIX

Jlexnus 1.

[IpakTrueckas padota 1.

Jlexknusa-undopmarus

PasBepuyras Oecena ¢
00CyX/IeHUEM BOIIPOCOB

OopraHusmax
CamocrositenbHas padora |KoHcynbTupoBaHue u IpoBepka
JIOMAIIHUX 33JaHUI OCPEACTBOM
AJIEKTPOHHOW MOYTHI
Tema 4. [IpakTrueckas padota 1.  |MeToabl BBISBICHUS

HyxnenHoBbIe KUCTOTHI,
o011as XapakTepUCTUKA.

YpoBuu oprannzauuu JJHK.

Bunel u ypoBHH
OpraHu3alu BCEX BUIOB
PHK

CamocrosiTenbHas pabora

MMPONU3BOJACTBCHHBIX OIIACHOCTEH

KoHcynsTHpOBaHME U IpoOBEpKa
JIOMAIIHUX 33JaHUI OCPEACTBOM
AIEKTPOHHOMU MOYThI

Tema 5. YriaeBosl

[IpakTuueckas padora 1.

CamocrosiTenbHas paboTa

OI_ICHKa COCTOSHUA 310POBbs
HaCCJIICHUA

KoHcynsTHpOBaHME U MpOBEPKa
JIOMAIIHUX 3aJaHUHI IOCPEACTBOM
AJIEKTPOHHOM MTOYTHI

Tema 7.
OOMeH yrieBoIoB.

IIpakTuyeckas padora 1.

CamocrosiTenbHas paboTa

Pa3BepHyTas Gecena ¢
00CyKJI€HUEM BOIIPOCOB

KoHcynsTHpOBaHME U MpOBEPKa
JIOMAIIHUX 3aJaHUHN IOCPEACTBOM
AJIIEKTPOHHOM MTOYTHI

Tema 8.
OOMEH JTUIHUIIOB

Jlexknns 1.
[IpakTuueckas pabora 1.

CamocrosiTenbHas paboTa

Tematnueckas JIEKIIUS
Kpyrasrii cron
KoncynbeTupoBanue u nposepka

JIOMAIIIHKUX 3aJaHUN IOCPEICTBOM
AJIEKTPOHHOMW MOYTHI

7 OueHoyHble cpeAcTBa (MaTepuajbl) IS TEKYLIEro KOHTPOJS YCIIeBAeMOCTH,
NPOMEKYTOYHOM aTTecTANMU 00y4al0IHXCs 10 JUCHHILIHHE (MOLY110)

BO]’[pOCLI JIA MOATOTOBKH K 3K3aMECHY

1. benku. O0mas xapakrepuctuka. [lepBuuHas, BTOpUYHasi, CBEpXBTOPUYHAS
cTpyKTypbl. Knaccuduxanus 6enkon
2. benku. TpeTtuuHas 1 yeTBepTUYHAS CTPYKTypa OEIKOB



3. ®epmentsl. OO6mas  xapaktepuctuka. Otauuuss  (EPMEHTOB  OT
HEOMOJIOTUYECKUX KaTaiu3aTopoB. MexanusMm pneictBus ¢epmeHToB. CTpoeHue
MPOCTBIX U CIOKHBIX (PEPMEHTOB

4. Oxcupopenykrassl. JIurassl

5. I'maponasel

6. Tpancdepaszbl

7. M3oMmepasbl. JInassl

8. HyxmewnoBble kucioTel. OOmias xapaktepucTuka. JlakTUM-JTaKTaMHas
TaYTOMEPUS KUCIOPOI0COACPKAIMX A30TUCTHIX OCHOBAHUN

9. IlepBuunas u BrOpuyHas crpykryps! JHK

10. Tpermunas crpykrypa JHK

11. PHK: ypoBHu opranmzannu TPHK

12. PHK: MPHK npo- n sykapuot. YpoBHuU oprann3annu. [ eHeTHUecKui KO

13. PHK: ypoBHu opranuzanuu pPHK

14. Jlumuapl. OOmas xapakrepucTtuka. Tpuanunriunepusl. Tepnensl. Bocka

15. Jlunuael. docdomunuapt

16. JIumuael. ['mukonunuabl. CTEpOUIbI

17. YrineBoabl. | oMOrIMKaHBbI.

18. YrmeBoasl. ['ereporiamkansl.

19. VrmeBonbl. MOHO- U oJMrocaxapubl. Y clIOBHs 00pa30BaHMsI BTOPHUUYHOM
CTPYKTYpHI yIiieBoA0B. Ee BUbI.

20. BurtamMuHsL. ’KupopactBopumslie BUTAMUHBI (o BBIOOPY).
Burtamunomnoo0HbIE.

8 Cucrema oneHMBaHMSA IJIAHMPYEMBIX Pe3yJbTAaTOB 00y4eHH

MakcumajbHoe
MunuMajJabHoOe 1715
JUISl aTTeCTALUN
Ne ®opma KOHTPOJIS aTTeCTalliu KOJIHYECTBO
KOJH4Y€eCTBO
0aJ1710B
0aJ10B
Oos13aTe/ILHbIE:
1. [Tocemenune 3auaTHI 0,5 0,5
2. IToaroroBka K 3aHATHIO, BEIIIOJIHEHHE 05 05
JOMAIITHETO 3aJaHuUs ' !
3. AkTHBHas paboTa Ha 3aHITHH 0,5 1
4 Boinonnenue cemectpoBoit paboThI 5 10
(Tecta)
5. | BoimonHeHNe KOHTPOJIBHBIX paboT 10 05 2
paboueii mporpaMMe AUCIUTILTHHBI :
6. BrimosHeHMEe 3a1aHuii 1o 05 2
CaMOCTOSITENILHOM paboTe ’
7. | BpimogHeHHe TBOPUECKUX 3aJaHUM
(toxmambl, COOOIICHUS, TPE3CHTAIINH U 5 10
JIp.)
8. | 3auer 5 15
BcnomorarteabHble:
9 BrIcTyIIeHHE HA CTYICHYSCKHX 5 10
HAYYHBIX KOH(PEPEHIIUIX
10 | IMoaroToBka MpOEKTOB, HATMYNE 5 10




| HayuHBIX MyGnHKanMit |

Kpurtepun onenkn 3k3aMeHa:

Ouenka «omauuHo» cmagumcs:

— Jla" moJIHBIN, pPa3BEPHYTHIM OTBET HA MOCTABJIECHHBIN BOIPOC, OKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAaHUM IO JUCLHUILIMHE, JOKA3aTEIbHO PACKPBITBI OCHOBHBIE IIOJIOKEHHS BOIPOCA,
OTPa)K€Hbl OCHOBHBIE KOHUENUMU M TEOPUU MO JAAHHOMY BOIIPOCY, ONHCAHHBIE TEOPETUYECKHE
MOJI0KEHUS WILTIOCTPUPYIOTCS MPAKTUYECKUMHU IIPUMEPAMMU;

— B OTBETE MPOCIEKHUBAETCA YETKas CTPYKTypa, JIOTMYECKas I0CIEA0BATEIbHOCTD,
OTpa)karollias CyIIHOCTh PACKPbIBAEMBIX IOHATHUM, TEOPHIL, IBICHMUIA;

— 3HaHUE MO MPEeaMeTy AEMOHCTPHpPYETCs Ha (OHE MOHMMAHHUS €ro B CUCTEME JaHHOH
HAayKH U MEXIUCLUHUIUIMHAPHBIX CBA3EH.

—  OTBET M3JIOKEH B COOTBETCTBUU C TPEOOBAHUSIMH KYJIBTYPhI PEUU U C UCIOJIb30BAHUEM
COOTBETCTBYIOIIEH CHCTEMBbl MOHSATUH M TEPMHUHOB (MOTYT OBITH JOIYIIEHbl HEIOYETHl B
OIpE/ICIICHUY TIOHATUH, UCTIPABJIEHHbBIE CTYAEHTOM CAMOCTOSITEIILHO B IIPOLIECCE OTBETA).

Ouenka «xopouio» cmagumca:

— JlaH mMOJHBIA, pa3BEpPHYTHIA OTBET HA IIOCTABJIEHHBIA BOIPOC, MOKAa3aHO YMEHHE
BBIJICJIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbIEC MIPU3HAKH, IPUUMHHO-CIIECTBEHHbIE CBS3U, OJIHAKO
CTYAEHT  MCHBITBIBACT  3aTPYyAHEHUA MPU  WUIOCTPALUMU  TEOPETHUYECKUX  IMOJOKEHUMN
MPaKTUYECKUMH PUMEPAMHU.

— OTBeT YeTKO CTPYKTYpHUpPOBaH, JIOTHYEH, M3JIO)KEH B COOTBETCTBHH C TPEOOBAHUSIMHU
KYJbTYPbI PEUH U C UCIIOJIb30BAHUEM COOTBETCTBYIOILIECH CUCTEMBI IOHATUI U TEPMUHOB.

— Moryr ObITh JomymieHbl 2-3 HETOYHOCTM WIJIM HE3HAUYUTEIbHbIE ONIMOKH,
UCIIPaBJIEHHBIE CTYAEHTOM C IIOMOUIBIO MIPENOAABATEIS.

Ouenka «y0061emeopumenbHo» Cmagumca:

— Jla" HEZOCTaTOYHO IMOJIHBIA U HEJOCTATOYHO Pa3BEPHYTHIH OTBET. CTYIEHT HE MOXKET
NPOMLTIOCTPHPOBATH TEOPETUUECKUE TTOI0KEHHUS IIPAKTUICCKUMHU PUMEPaMH.

— Jloruka M mocieaoBaTeIbHOCTh M3JI0KEHUSI UMEIOT HapyIIEeHUs; TOMYyIEHbl OIIMOKU B
PACKpBITUU TIOHATUH, YNOTPEOJCHUH TEPMHHOB, KOTOPHIE CTYIEHT CIIOCOOEH HCIPaBUTh IOCIHE
HABOJAIIUX BOIIPOCOB (JOMyCKaeTcsl He 0oJiee ABYX OUIMOOK, HE UCTIPABICHHBIX CTYIEHTOM).

— CryzneHT He crocoOeH CaMOCTOSITENbHO BBIJICJIUTh CYIIECTBEHHBIE U HECYIIECTBEHHbIE
NPU3HAKU U IPUUMHHO-CIIEICTBEHHbBIE CBSI3H, CENaTh BHIBOIBI.

— PeueBoe odopmiienne TpeOyeT MOMpPaBOK, KOPPEKIMU, HE UCTOIB3YIOTCS TOHITHS U
TEPMHHBI COOTBETCTBYIOIEH HAyYHOU 00JIacTH.

Ouenka «Hey0061emeopumenbHo» Cmasumcs:

— OtBer npeAcTaBiIsieT co00i pa3pOo3HEHHbIE 3HAHUS C CYIIECTBEHHBIMU OIIMOKAMH IO
BOIIPOCY, IPUCYTCTBYIOT (hparMeHTApHOCTb, HEIOTUYHOCTD U3JI0KEHUS.

— CryzeHT He 0CO3HAET CBA3b 00CYKIAaeMOro BOIpoca Mo OUJIEeTy ¢ IPYruMu 00beKTaMu
JUCIUATUTHHBL. OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3AIMS U JIOKA3aTEIbHOCTh M3JI0KEHHS.

— Peub HerpamortHast, He0OXoIUMasi TEPMUHOJIOTHSA HE UCHOJIb3YeTCsl, CTYACHT HE JaeT
orpeeneHus: 06a30BbIM OHATHSIM.

— OTCyTCTBHE OTBETOB Ha BOIPOCHI, JOTOJHHUTENBHBIE W YTOYHSIOUIMNE BOIPOCHI
Ipero/IaBaTess He IPUBOIAT K KOPPEKIIMU OMTMOOYHBIX OTBETOB CTY/ICHTA.

9 . YuyeOHO-MeTOAMYeCKOEe 1 HH(POPMALIMOHHOE 0O0ecredeHue U CIUIIIMHBI (MOLYJIs1)

9.1 OcHoBHas auTEpaTypa

1 KonunueB, A. C. buoxumus u monekynspHas Ouonorus / A. C. Kouwmues, I'. A.
CeBactbsiHOBa. - MockBa : J[poda, 2008. - 359 ¢

2. Mankosa, O.B. OcHoBbl OnoxumuH. [DnekTpoHHBIH pecype] / O.B. Mankosa, O.A.
[lerpoB, M.E. KmtoeBa. — Omnektpon. nan. — MBanoBo: UI'XTY, 2009. — 48 c. — Pexum
noctyna: http://e.lanbook.com/book/4508



3. Munuyk JLI'. buoxumus [DnexTpoHHBIH pecypc]: yueOHoe mocobue / IMunuyk JI.I'.,
3unkeBnu E.I1., I'pumuna C.b. — DnekTpoH. TekcTtoBble maHHble. — KemepoBo: KemepoBckuii
TEXHOJIOTUYECKUN MHCTUTYT MUIIEBOM HpombinuieHHoctd, 2011. — 364 ¢. — Pexum nocryma:
http://www.iprbookshop.ru/14362.

4. TIpUHIOUIIBI ¥ METOJIbI OMOXHMHUH U MOJICKYJISIPHOU Onosioruu [ DIeKTPOHHBIN pecypc] /
D. DitTKeH [u ap.|.— DnekTpoH. TekctoBble AaHHbIe. — M.: BUHOM. JlabopaTtopust 3nanuid, 2015.
— 853 ¢. — Pexwum noctyna: http://www.iprbookshop.ru/26065.

5. Crpoes, E.A. buonornueckas xumus : Yueouuk / E.A. CtpoeB. M.: Bricmas mkorna,
1986. [ Dnexrponnsiii pecypc]. - URL: http://bookre.org/reader?file=486899&pg

6. TuxonoB [I'.Il. OcHoBbl OHMOXMMHH [DIEKTPOHHBIH pecypc|: ydeOHoe mocodue /
Tuxonos I'Il.,, IOmuna T.A. — DiexTpoH. TeKCTOBbIE JAaHHble. — M.: MockoBckas
rocyJapcTBEHHas akaJeMus BoJHOro TpaHcmopra, 2014. — 179 c¢. — Pexum nocryma:
http://www.iprbookshop.ru/46495.

9.2 JlonoJIHMTEIbLHAS JJUTepaTypa:

1. buoxumus [Tekcr]: yue6. mns By3oB / Ilom pen. .M. 3yGampona, E.A. ITla3iok. -
MockBa:I'DOTAP-Menua, 2008 - 286 C.

2. Kunoppe, J.I'. buonormueckas xumus [Tekcr]: yue6. mus By3oB / JI.I'. Kuoppe,
C.JI.Mb3uHa. - Mockga : Briciias mkona, 2003 - 479 c.

3. KynapoB B.P. Texauueckas Oumoxumusi [ DIEKTPOHHBIN pecypc] : yaeOHOe mocoOue mo
OMOXMMHH 3€pPHOBBIX, KPYMSIHBIX U TexHuuyeckux KyneTyp / B.P. Kynapos, A.E. EpexenoB. —
ONEeKTPOH. TEKCTOBbIE AaHHble. — Anmarbl: Ka3zaxckuil HallMOHAJIbHBIM YHUBEPCUTET HM. allb-
®dapadwu, 2011. — 259 c¢c. — 9965-29-762-2. — Pexum JOCTyTa:
http://www.iprbookshop.ru/58473.html

9. 3. [IporpammHoe oGecrieueHue

. Windows 10 Pro

. WinRAR

. Microsoft Office Professional Plus 2013

. Microsoft Office Professional Plus 2016

. Microsoft Visio Professional 2016

. Visual Studio Professional 2015

. Adobe Acrobat Pro DC

. ABBYY FineReader 12

. ABBYY PDF Transformer+

10. ABBYYY FlexiCapture 11

11. ITporpammuoe obecnieuenue «interTESS»
12. CnpaBouno-nipaBoBas cuctema «KoHcynpTanTILITIOCY, BEpCHS «OKCIIEPT»
13. T1O Kaspersky Endpoint Security

14. «Antunnaruar.BY3» (unTepHeT - Bepcusi)
15. «AHTHUIUIarHaT- UHTEPHET»

OO ~NOoO Ol WN -

9.4 IIpodeccnonanbHble 0a3bl NaHHBIX W MH(OPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
COBpPEMEHHBIX MHPOPMAIMOHHBIX TEXHOJIOT Uil

1.http://wvww.knigafund.ru =9BC «Kuaura®onm»

2.WWWw.znanium.com —3eKTpoHHasi OUOIMOTEeYHAs CHCTeMa

3www.biblioclub.ru-Yuusepcurerckas oubmmoreka

4.http://elibrary.ru — Hayunas snekTpoHHasi OMOIHOTEKA.

5. www.ECOportal.su- Beepoccuiickuii 9KOIOTHYECKUI TOPTaT

6. www.ecology-portal.ru- Dxonorudeckuii moprai

7. www.ecoindustry.rus- Hay4Ho-npakTu4eckuit mopran- DKOJIO0THsl IPOU3BOJICTBA

8. https://www.waste.ru/ - Otxoasl.py CripaBoYHO-HH(GOPMAITMOHHAS CHCTEMA

9. http://www.solidwaste.ru/ - OtpacneBoii mopran — TBepzbie OBITOBBIE OTXOIBI



10. http://www.biotechnolog.ru/ - OcHoBbI OMOTEXHOTOTHA
11.http://economy.gov.ru/minec/activity/sections/innovations/development/doc20120427_0
6 - KommiekcHas mporpaMMa pa3BuTHsi OnotexHosoruii B Poccuiickoit @eneparuu

10 OOecneyenne 00pa3oBaTeIbHOI0 Mpoulecca A JHI € OrPaHHYEHHbIMU
BO3MOKHOCTSIMM 3/10POBbSl 1 HHBAJIU/10B

VYuebHple ¥ y4eOHO-METOAMYECKHE MaTepuanbl IS CaMOCTOSATENBHOW  paboThl
00y4aroIuXxcsl U3 4Yucia UHBAJIUAOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3)
NPEJOCTABISAIOTCS B (popMax, aganTUPOBAaHHBIX K OTPAaHUYEHUSM HMX 3JI0POBbSI M BOCHPUATHUS
nHpopmanuu:

JIJ1st CIIETIBIX M CITAa0OBHUISIIMX

- JEeKUMH O(QOPMIIAIOTCS B BHUJE 3JIEKTPOHHOIO JOKYMEHTA, JIOCTYIIHOTO C IOMOILBIO
KOMITBIOTEPA CO CHEIMATHM3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

- IIMCbMEHHbIE 3aJaHMs BBINOJHAIOTCA HAa KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM
IPOTPaMMHBIM 00ECTIeYeHHEM, HIJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieynuBaeTcs HHANBUIYAIbHOE paBHOMEpHOE ocBelleHne He MmeHee 300 Jrokc;

- JUId BBINIOJHEHHS 3aJaHUA TPU HEOOXOJUMOCTH MPEJOCTABIISCTCS YBEIMYHBAIOIICE
YCTPOMCTBO; BO3MOXHO TAK)KE€ HCII0JIb30BaHNE COOCTBEHHBIX YBEINYMBAIOIUX YCTPOMICTB;

- MUCHbMEHHBIE 33J]aHus O(POPMIISIOTCS YBETUYEHHBIM IIPHUPTOM;

- 9K3aMeH M 3a4€T MPOBOJATCS B YCTHOM (hOpMe MM BBINOJHSIOTCA B MUCBMEHHON (Gopme
Ha KOMIIBIOTEPE.

JUs TyXUX U €1a00CbIIAIINX

- JeKuuu O(GOpPMISIOTCS B BHUJAE OJCKTPOHHOTO JIOKYMEHTa, JHOO TPEAOCTaBISETCS
3BYKOYCHJIMBAIOIIAs anlapaTypa UHAWBUYAIbHOTO MOJIb30BaHMS;

- MMCHMEHHBIE 33JJaHUS BBITTOJIHAIOTCS Ha KOMITBIOTEPE B TUCBMEHHOU (hopMme;

- 9K3aMeH U 3a4éT MpPOBOAATCA B IUCBMEHHOM (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTHPOBAHHUS.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmnapaTra:

- JeKUUU OQOPMIISIIOTCS B BHUJAE D3JIEKTPOHHOTO JIOKYMEHTA, JOCTYIHOIO C IOMOIIbIO
KOMITbIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOrPaMMHBIM 00€CIIeUeHHEM;

- TMCHMEHHBIC 3aJ]aHHUs BBHIMOJHSAIOTCS HAa KOMIIBIOTEPE CO CHEIHATHN3UPOBAHHBIM
IPOTrpaMMHBIM 00€CTIEYCHHEM;

- DK3aMeH | 3a4€T MPOBOJATCS B YCTHOW (hOpMeE HMIIM BBITIONHSIOTCS B TIMCEMEHHON (opme
Ha KOMIIBIOTEpE.

[Tpr HEOOXOMUMOCTH TIpEeTyCMaTPUBAETCS yBETMUEHUE BPEMEHH JIJIS TIONTOTOBKU OTBETA.

ITponetypa npoBeieHUs] TPOMEXKYTOUHOM arTecTaluy Ajsi 00yJarolXCsl yCTaHABINBACTCS
Cc yu€TOM WX WMHIMBHIYaJbHBIX ICUXO(PHU3NUECKUX ocoOeHHocTel. [IpoMexyTouHas arTtecrarus
MOXET MPOBOANUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBemeHUM MPOIEIypPhl OLEHUBAHHUS PE3YJABTATOB OOYUYCHHS IPEIyCMaTpPHBACTCS
UCTOJIb30BaHUE TEXHUUYECKHUX CPEJCTB, HEOOXOIMMBIX B CBA3M C HMHIUBUAYaJIbHBIMHU
O0COOEHHOCTSAMHU 00yuaromuxcs. DTH CPEACTBA MOTYT OBITh MPEAOCTaBICHBl YHUBEPCUTETOM, WIIU
MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKHE CPEACTBA.

[IpoBenenne mpouedyphl  OLIGHMBAaHUS  PE3YJAbTaroB  OOydeHHs  JOIYyCKaeTcss ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcst AOCTYN K MH(MOpPMAIMOHHBIM M OuOIHOrpaduyecKkuM pecypcam B CETH
WuTepHeT as Kaxoro odyyaromerocs B popmax, aganTUpPOBAaHHBIX K OTPAHUYEHUSM UX 3/J0POBbS
¥ BOCIIPUATHUS HH()OPMAITHIH:

Jlnst cnenbIX U caboBUAALIHNX:

- B IeyaTHOM (hopMe yBEeIMYEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

JUst TIYXUX U C1a00CbIIAIINX



- B Ie4aTHoH opme;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

Jlnst o0yJaromuxcs ¢ HapyIIeHUsIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

- B Ie4aTtHo# opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

VY4eOHbIe ayJUTOPUU JUISI BCEX BHJIOB KOHTAKTHOM M CaMOCTOSTENILHOW pabOThI, Hay4yHAs
OuONMMOTeKa W WMHBIC MOMEUICHHS Ui OOYYEHHUs OCHAIICHBI CICIUAIBHBIM O0OpYIOBaHHEM W
y4eOHBIMH MECTaMHU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUSI:

Jliist crenbIX U CIaOOBUISAIIHX

JUIS TITYXHUX ¥ CIa00CTBIIIAITHX

- aBTOMATH3UPOBAHHBIM pPa0OYMM MECTOM Ui JIIOJEH C HapylIeHHeM CciiyXa W
cI1a00CIIBIIIAIINX;
- aKyCTUYCCKHI YCUIIMTENb U KOJIOHKH;

Jlnst 00ydaromuxcs ¢ HapyIIeHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

- IEPEIBMKHBIMHU, PETYJINPYEMBIMU dproHoMuueckumu napramu CHU-1,;

- KOMIIBIOTEPHON TEXHUKOW CO CIIENUAIBHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.

11. MaTepuajibHoO-TeXHHYECKOe o0ecniedeHue TUCIUTIHHBI (MOYJIs)

B yuebGHOM mpouecce, g NPOBEACHUS MYIbTUMEAMWHBIX JIEKUMH IO JUCLUIUIMHE
«TexHOTEeHHBIE CHUCTEMBl M OKOJIOTUYECKHE PHCKH», HEOO0XOAWM, CIEOYIOUIHi TIepedyeHb
TEXHUYECKUX CPEJICTB O0y4EHUSI:

1. Kommerorep (HOyTOYK).

2. MynabTUMEIUNHHBIN TIPOEKTOP.

3. JIazepHas yka3ka.

Jlis mpoBeleHUsl NMPaKTHUECKUX 3aHATUH Mo aucuuminHe «TeXHOreHHble CHCTEeMbl U
HKOJIOTHUECKUE PUCKU», HEOOXOIUM, CIEIYIOUIHA EPEYCHb TEXHUUECKUX CPEACTB 00yUeHHUS:

1. KoMmbloTepHbIi Ki1acc;

2. Tlpuxnagnas mporpamma Microsoft Excel.

B xoze 3aHATHI Takke HCIOIb3YIOTCS:

1. Buzmeo- ayaMoOBU3yalIbHBIE CPEICTBA O0YUCHHUS;

2. >NeKTpoHHas OMOIMoTEKa Kypcea;

3. CCBUIKHM Ha HHTEPHET-PECYPCHI.

K paboueit npozpamme npunazaromcs:

IIpnioxenne 1 - DoHJ OLEHOYHBIX CPEACTB MJs TMPOBEACHUS AaTTECTAllUU YPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, 00yJaroMXcsl 0 JUCIUILIMHE (MOAYIIIO)

IIpnioxenne 2 - Meronuueckre ykazaHus A1 00y4arOUIMXCS M0 OCBOCHUIO JUCIUIINHBI
(Momyst)



YTBEPXIEHO
[Tpotokon 3acenanus kadeaps
Ne oT

JIUCT UBMEHEHUU

B pabouelt mporpamme (Mooysie) TUCITUTLTHHBI

(Hazeanue oucyuniuHol)
10 HAITPABJICHUIO MTOJATOTOBKH (CHeyuaibHOCmL)

Ha 20 /20 yueOHbIi TOJ

1.B BHOCATCS CIEAYIOIINE U3MEHECHUS:
(anemenm paboueti npocpammoi)
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