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|.Ilean u 32724y TUCHHUILIMHBI

Heab: V3yueHue MexaHU3MOB OHMOXMMHYECKON crabminu3zanud ©  OWojerpananuu
9KOJIOTHYECKOr0 PaBHOBECHs] C y4eTOM OHWOXMMHMYECKHUX MPOILECCOB MPUCIIOCOOICHHUS
OpPraHU3MOB K SKOJIOTHYECKUM YCIIOBUSIM, B TOM YHUCJIE I€TOKCHUKALIUA KCEHOOUOTUKOB.

3agaum: B pesynpTaTe M3yd4eHHMs NAHHOIO Kypca CTYIEHThl JOJDKHBI 3HaTh COBPEMEHHBIE
CrocoObl BBIJCICHUS, WACHTU(DHUKAIMK W aHalu3a CTPYKTYpbl NPUPOAHBIX COCIUHEHUH,
YYaCTBYIOIIMX B  OKOJIOTO-OMOXMMHYECKUX B3aUMOJEUCTBUSAX, METOAbI HCCIEAO0BaHUS
(U3HONOTHYECKUX WM TIOBEICHYCCKUX PEaKIMii OPraHW3MOB Ha BBEJICHHWE KCEHOOWOTHKOB B
YCIIOBUSX IKCIIEPUMEHTA; U3yUUTh 00IIKe TaO0paTOpHbIE U CIeIMaTbHbIE METOAbI HCCIIEI0BAHUS
00BEKTOB OKPYKAIOIIEH Cpe/ibl; pACCMOTPETh MPUHIIUIBI pa0OTHl COBPEMEHHON aHAIUTUYECKON
anmnaparypsbl; 00y4UTHCSI OCHOBAM XUMUYECKOTO CHHTE3a MPUPOIHBIX BEIIECTB, UCIIOJIb3yEMBIX B
IIPAKTUYECKOU NEATEIbHOCTH.

ILMECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOITI BO
2.1. Yuebnas nucuuruinaa b1.B.10 «buoxumuydeckast 93K0JI0Tus» OTHOCUTCS K YaCTH IMPOTPaMMBl,
dbopmupyemas ydyacTHUKaMu 0O0pa3oBaTelIbHBIX OTHOIIeHWH. M3ydaercs Ha 3 Kypce, B 5
cemecTpe.
2.2. VI3yuenue MaTepuaina JUCHHUILIMHBI 0a3upyeTcs Ha 3HAHUSX, MOIYICHHBIX B Kypcax OOmas
skonorusi, buonorus, OOmass U opranuueckas Xumus, YuyeHue o Ouocdepe, ['eoskonorus,
buopazHoobpasue n buopecypcbl pernoHa, PU3HKO-XUMHUIECKHE METOJIbI B SKOJIOTHH. .
2.3. [lepeuens nocneAyOUMX Y4eOHBIX TUCIUIUINH, AJI1 KOTOPBIX HEOOXOIMMBI 3HAHHUSI, YMEHHUS
U HaBbIKH, (popMHpyeMble TaHHOW YYEOHOW JMMCHIUILIMHOW: IKOJOTHS TOPOICKON Cpesl,
3oosoruueckas sKcrepTusa, Paanoskonoruueckas skcrepTtu3a, HopmupoBaHue u CHUXKEHHE
3arps3HEHUS] OKPYXKAIOIIEH Cpeabl, DKOJIOr0-MHUKPOOHOIIOTHYECKas dKCIepTH3a, IIpakTuka 1mo
npoduito npoheccuoHaabHOM AesTenbHoCTH, [Ipenaumniomtas npakTuka.

1. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI
[Ipouiecc ocBOeHWS MUCUUIUIMHBI HampaBieH Ha (GOPMUPOBAHHE KOMIIETEHIIMI B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampasieHuto moxaroroBku 05.03.06
«DKOJIOTHsI ¥ IPUPOONOIB30BAHUEY, TPOPHIIE «DKOJIOTHUECKas SKCIIEPTU3AN.
[1K-3: CmocobeH BBIOMpaTh H HCIONB30BAaTh METOIBI JKOJOTHYECKHX HCCIICIOBAaHUH,
COOTBETCTBYIOILIEE o0opy1oBaHueE, IIPOrpaMMHOE obecrieueHue JUIS peleHus
UCCJIEIOBATEIbCKUX 3aa4

ITepedyens miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIN I

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHIH

IK-3 MK nk-3.1 3Haer METOBI 3KOJIOTUYECKUX
Criocoben BbIOUpaTh U | 3Hamy: METO/Ibl | UCCIIE0BAHUM, o0opyoBaHue "
HCIIOJIb30BaTh METOJIbI | DKOJIOTUYECKUX porpaMMHOe obecrieyeHre
IKOJIOTHUECKUX HCCIIEI0OBaHUM,
HCCJIEIOBAaHUH, o0opynoBaHue u
COOTBETCTBYIOILIEE IIPOrpaMMHOE
o0opyIoBaHue, obecrieueHne




IPOrPaMMHOE
o0ecrieyeHue JUIst perIeHus
MICCIIC/IOBATEIIbCKUX 3a/1a4d

HJIK ik 3.2

I'otoBut JJICMCHTHI JOKYMCHTAIUHU,

Ymems: TOTOBUTH | MPOCKTHI IUIAHOB M TPOTPAMM OTIEITBHBIX
3JIEMEHTBI JOKyMEHTaluu, | atanoB HUP
MIPOEKTHI IIJIAHOB u
porpamm OTIEJIbHBIX
starioB HP

UJIK ik 3.3 BreiOupaeT TeXHUYECKHE CPEACTBA U METO/IBI
Bnaoemp. TexHudeckuMmu | (M3 HabOoOpa HMEIONIMXCS) IS PEIICHUs

CpeICTBAMU H METOJIaMH
(3 HAOOpa MMEIOITUXCS)
JUISL peleHus
OCTaBJICHHEIX 3amau HUP

nocraBlIeHHBIX 3aau HUP




IV.COAEP/KAHUE U CTPYKTYPA JUCHUITJIMHBI

®opMa NPOMEKYTOUYHOM ATTECTAIUM . IK3AMEH.

KOJINY€CTBA AaKAACMHUYCCKHUX YaC0B

O0LeM TUCHHUILINHEI COCTABJAET 4 3a4eTHBIX equHUILI, 144 yaca
N3 HUX peanu3yeTcs ¢ UCIOIB30BAaHUEM JIEKTPOHHOTO OOYYCHHS M TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHM 11 yacoB.

4.1 Conep:xxanue AUCUMIUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BHJAOB Y4YeOHbIX 3aHATHIl M OTBEeJIEHHOI0 HAa HUX

Ne Pa3zgen nucuumiInHbI/TEMa Bunp! yueOHOM paboOTHI, dopMa TEKYVILErO
®
n/H < | BKIJIKOYAs CAMOCTOATENIbHYIO paboTy 00yJaromuxcsi , | KOHTPOJs
= E MPAKTUYECKYIO TOATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
g2 (B yacax) ®dopma
(5} o
o g NPOMeKyTOUHO
=2, KonTaktHas pabora npenojaBaTens ¢ -
S o A aTrecTalMu
E S o0y4armuMucs =
@ 2w ) (mo cemecTpam)
<) & =
>t = ® s
2§ |EE S5
5 : ; & Jlekuust | Cemunap/ KouncyabTanus g S
gl = =i TpakTHYecKoe, s
= o = -
8 Q g S JabopaTopHoe 8 -
R = 3aHsATHE/ =
1 2 3 4 5 6 7 8 9 10
1 [TonsiTe OMOXUMHYECKOU IKOJIOTHH. DKOJIOTO- Kontponbusie
OMOXUMHUUYECKHUE B3aHMOJICUCTBUS MEXIY 5 18 6 6 6 BOIIPOCHI U 3a1a49U
OpraHu3MaMy PA3JIUYHBIX CHCTEMATUYECKUX
rpynn
2 DKOJIOTO-OMOXUMHYECKUE B3aUMOJACHCTBUS C 5| 24 8 8 8 KouTtposbHbie
y4acTueM rpu0oB BOIIPOCHI U 331a4H
3 BaytpuBuoBbie u MEKBHUJIOBEIC Kowntp. Bomp. u
OMOXMMHUYECKHE B3aUMOJICHCTBUS BOIOpOCIIEH 5 18 6 6 6 3a/1a4, 3alIUTa
OTUCTA, IMPE3CHTALIA
JOoKJ1aaga




4 CucreMa DKOJOTMYECKUX B3aUMOJCHCTBUU C Kowntp. Bomp. u
Y4aCTUEM PACTUTEIIBHBIX YK30METa00IHUTOB. 5| 23 8 8 7 3aJa4u, 3a1uTa
OTYCTA, IMTPE3CHTALINA
JIOKJIa1a
5 DKOJI0r0-0MOXUMHUYECKHE B3aUMOJICUCTBUS Konrtp. Bomp. u
MEXIY KUBOTHBIMU 5 23 8 8 7 3aJa4u, 3a1uTa
OTYCTA, MPE3CHTALIUA
JIOKJIa1a
4.2 Tl;ian BHeayIMTOPHO# CaMOCTOATEILHOMH PAa00ThHI 00y4aI0IUXCS MO TUCIIHIITTHHE
CaMocTosiTenpHas paboTa 00yJaroIuXCs Y4eOHo-
OnenouHoe METOANYECKOE
Cemectp| Hassanue paszena, TeMbl y Cpokn | TpymoemMKkocTb obecreueHme
Bun camocTosTenbpHO# paboThl CPEACTBO .
BBITIOJTHEHHUSI (uac.) CaMOCTOATEILHOM
paboThI
[TonsTre 6Guoxumuueckoii|Padora ¢ nureparypoit 1 HHTEpHET-UCTOUHUKAMHU
%I;I(())J;((I)/II;\I/II;I‘.IGCKI/IC Jronero Kontposbibie Pasen § o
5 . 1-3 6 BOIIPOCEHI n|HaCTOAICH
B3aUMOJICUCTBUSL  MEXIY saauH NPOrpaMMBI
OpraHuM3MaMHu pa3IudHbIX
CHUCTEMAaTUYECKUX TPYII
3KOJ‘IOFO-§I/IOXI/IMI/I‘ICCKI/IC PaGora ¢ nuteparypoit 1 HHTepHET-UCTOUHUKAMHU KOHTpOsbHbIE Paznen § a-r
5 [B3aUMOJEHCTBUS c 4-7 8 BOIPOCHI j/HacTOsIIEHR
y4JacTueM rpu0oB 3a/1a4u IPOrpaMMBbl
BraytpuBuoBbie u|Pabora ¢ ruTeparypoii U MHTePHET-UCTOUHUKAMHU Kontp. Bomp. 1
MCKBHIOBBIC 3aaun, 3aluTa Pazpen § a-r
5 |OmoxmmuuecKue 8-10 6 OTYEeTa, HaCTOAMICH
B3aHMOHCﬁCTBHH Mpe3eHTALN mporpaMmal
BOJIOPOCIIEH AOKIaaa




CamocrosTenpHast padoTta o0ydaromuxcs

YuebHo-

METOINYECKOE
OreHOYHOE
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue
Buj camocTosTensHON paboThI CPEICTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
Cucrema skonorunueckux|Pabora ¢ nmureparypoil 1 HHTEpHET-UCTOYHUKAMHA Koutp. Bomp. u p 5
N N azJen a-r
B3aUMOJCUCTBUI c 3amadm, 3ammral’ 4o z
- HaCTOSIIEHN
5 Y4aCTHEM PaCTUTEIIbHBIX 11-13 7 0T4eTa, n
MPOrpaMMBI
9K30METa00IUTOB. HPE3CHTANA porp
JOKJIaza
PaGora c nureparypoit 1 HHTepHET-UCTOUHUKAMHU Konrtp. Bomp. u
DKO0JI0r0-OMOXUMUYECKUE P 5
o 3amaym, 3amuTall’asen a-r
5 B3aNMOJZICHCTBUA  MOXKILY 13-17 7 oTYeTa, HACTOSIIEN
’KUBOTHBIMU MPE3CHTAINS POTPaMMBI
JIOKJIaja

OO0t 00beM CaMOCTOSTEIIBHONW PaOOTHI IO JUCIUIUIMHE (Jac) — 34




4.3 ConepixaHue y4eOHOTr0 MaTepuasa

1. Beeaenue.

[lonatne OWOXMMHYECKOW OSKOJOTMHM — HAyKH, 3aHUMAIOIICHCS  HM3y4yCHHEM
B3aUMOJICHCTBUM C y4acTHEM BEUIECTB, CIYXKAIIUX HUCTOYHUKOM SHEPIHM JJI1 OPraHU3MOB, a
TaK)K€ B3aUMOJEUCTBUH OTIENBbHBIX MOJIEKYJI — PETYJIATOPOB 3KOJOTMYECKUX IPOLIECCOB.
DKOJ0r0-0MOXUMHUYECKHE B3aUMOACHCTBUS MEX]Ly OpPraHU3MaMH Pa3IMYHBIX CHCTEMATHUYECKUX
rpymni. DK0JIOro-0MOXUMUYecKas TpaHCPOopMansi KCEHOOMOTHKOB.

2. IK0JI0r0-0MOXUMHYECKHEe B3ANMO/IECTBHS ¢ y4acTHueM rpudoB.

BHyTpuBHIOBBIC B3aUMOJICUCTBUS TPHOOB:MOJIOBBIE (EPOMOHBI, XEMOATTPAKTAHTHI.
MeXBHI0BbIE B3aUMOJICHCTBUS: MMapa3uTU3M I'puOOB, ajuIeoNaTus, B3auMOoeicTBre rpudoB ¢
BOZIOPOCIISIMU. MUKOTOKCUHBI, 3KOJOTUYECKHE XEMOMEIUATOPbl (CTPYKTypa, XUMHUYECKOE
B3aUMOJICCTBUE ¢ OoObekTammu Ouocdepbr). OHTOreHEe3 MHUKCOMHUIETOB. CuMOMO3 TpHUOOB ¢
BBICIIMMHU pacTeHUsIMU. buoOXHMHUYECKHE CpeAcTBa HamajeHuss TpUOOB HaA pacTCHUS:
MAaTOTOKCUHBI, TOPMOHBI POCTa, (PEPMEHTHI, 3aKyNOpPKa MPOBOISAIIUX COCYAOB. XHUMHUYECKUE
CpEeACTBa 3alIUTHI PACTEHUH OT TpHOOB. DKOJIOrHYecKast pojb 3AIIUTHBIX BEIIECTB PAaCTEHUN H
XUMHYECKHUX CPEJCTB arpeccuu rpudos.

3. BHyTpuBH/10BbIE U ME:KBHI0BbIe OMOXUMHYECKHE B3aUMOAeCTBHS BOIOPOCIIEi.

OCHOBHBIE THIIBI SKOJIOTHYECKUX B3aUMOICHCTBHUH, ONIOCPEIOBAHHBIX 9K30METa00IUTaMU
Bojzlopociiei. Murubupyroimee Bo3ACHCTBUE aiienonatud. B3amMopeicTBue BomOpocied u
JKUBOTHBIX: HEUPOTPOINHAsl aKTUBHOCTh TOKCHHOB, aHTHUXOJIMHACTEpa3zHOE JCICTBUE
AQHATOKCHUHOB. J/leTeppEHTHI.

4. Cucrema 3KOJOTHYeCKMX B3aUMOJCHCTBHH € YYacTHEeM PACTHTEJIbHbIX
IK30MeTa00JMTOB. AJUIieNonaTusi PACTEHHM. DKOJIOTHYECKUU CMBICH aJulesIonaTuu. THUIbI
pacTUTENIbHBIX  METAa0OJMTOB:  XEMOPETYJISTOphl  MUIIEBOro  MoBedeHUs  (urodaros,
XEMOPETYJIATOPBl Pa3BUTHS W TUIOAOBUTOCTH (UTO(PAroB. AHTHOBUIIO3UTAHTHI U CHHOMOHBI.
B3auMogeiicTBue Mexay BbICLIMMU PACTEHUSIMU U AKUBOTHBIMHU.

5.9Kk0J10r0-0M0XMMHIYECKHE B3aUMOAEHCTBUA MEKIY KUBOTHBIMU. BHYTpUBUIOBBIEC 1
MEXBHUJIOBbIE B3aWMOJICHCTBUE OpPraHU3MOB B Cpele OOWTAaHUSA: penu3epbl U MpaniMepsl,
QIJIOMOHBI M KaiipoMoHbl. Kiaccudukanus Tokcndeckux coeauHeHHi. TOKCHHBI OenKoBOW U
HeOenkoBoil mpuponbl. [lpakThueckoe NpUMEHEHUE SI0B JKHUBOTHOTO MPOUCXOXKICHUS.
buotpanchopmarus kceHoOnOTHKOB. [Ipenensl ycTOWYMBOCTH W aanTalliyd Pa3udHbIX BUJIOB
OMOJIOTUYECKUX OPTraHU3MOB K JIEHCTBUIO SIOBUTBIX BEIIECTB U TOKCHKAHTOB. MDakTopsl,
ONpEAENAIONINE BIMSHUCIIOIIIOTAHTOB HAa HKOCUCTEMBbI ((U3MKO-XMMHUYECKHE CBOICTBa,
KoH(pOpMalusg U pa3Mepbl MOJIEKYJ, CTAOWIBHOCTh B Cpele U T.1.). buomorndyeckue CUCTEMBI,
OCYIIECTBIISIONMNE OMOTpaHCPOpMaIINI0 KCEHOOMOTHKOB.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHIA M J1a00OPAaTOPHBIX padoT

Ne Ne HaunmeHoBaHue TpyroeMkocTh Ouenoynsl | ®opmupyemble
I/H | pa3gena CeMUHAPOB, (uac.) e KOMIIETEHIMHU
U TeMbI NMPAKTUYECKUX U Bcero | U3 Hux cpeacrsa | (MHAMKATOPBI)
JJa00paTOpPHBIX PadoT | YacoB | MpaKTHYecKa *
|
MOAr0TOBKA
1 2 3 4 5 6 7
1 | Temal 1.Knaccnurauus MeTon0B 6 1 OTYETHI 110 MK-3
HUCCJICAOBaHUA a30TUCTOIO, HpaKTI/I‘{eCK Hﬂ]{ TIK 3.1
T H‘;Hyr“eflgfd‘;‘gg um pabotam | MK fixs.2
XMMHYECKOTO aHalu3a i HaIMCaHue HJIK 11k 3.3
onpeseNnenus pedepara
OKOJIOTHYCCKOU
6e3omacHoOCTH 00BEKTOB
orocdepsl.




2. Kinaccugukauus sxkonoro-
OMOXHUMHYECKHX
B3aNMOJIEWUCTBUAMN MEXTY
OpraHu3MaMH  pa3IUYHbIX
CHCTEeMAaTHYECKUX TPYIIIL

Tema 2 1. Buyrpusunossie OTYETHI 110 nK-3
B3aUMOJIENCTBUSA " TpuoOB: IPaKTHYECK H,ZZK 1K 3.1
TMOJIOBBIC €POMOHBI,

XEeMOATTPAKTAHTHI. M pabotam K 11 3.2
2. Me KBHIOBBIC HamnncaHue HJIK 11k 3.3
B3aMMOJIEMCTBHUA: pedepara

napasuTu3M rpudoB,

aJJICIIONATHS,

B3auMOJICHiCTBAE TPUOOB C

BOJIOPOCIISIMH.

3. Xumudeckue

CpencTBa 3alUThl PACTEHUH

OT TpuOOB.

Tema 3 1.ITonoBeie  pepOMOHBI H OTYEeTHI IO MK-3
aTTPaKTAHTHI IPAKTHYECK MK ks
BHYTPHBHJIOBBIX 1M paGoTam HUJIK riks2
B3aUMOJIENHCTBHH MK k33
BOZOPOCTEi. HaIlMCaHHE
2. BsaumopeiictBue pedepara
BOJIOPOCIICH U HKUBOTHBIX.

3. AyTOMHTHOMpOBaHNE
(uTOMIAHKTOHA.

Tema 4 1. Knaccudukarus OTYEeTHEI 10 IIK-3
B3aMMOJENHCTBUI MEXKTY IPAKTHYECK HJIK ks
pacTeHUSIMH © OOBEKTaMHU 6 UK 3.2
ouochepsl. UM paboTaMm HJIK k33

2. BHyTpuBUIOBHE U HalurcaHne
MEKBU/IOBBIC  QJUICIONATHH pedepara
[pPaCTEHUH.
3.
X eMOoperyasITopblOHTOreHe3a
M TUTOJTOBUTOCTH (PUTO(ATOB.
4. PacTUTeNbHBIE TOKCHHBI
HEeOEeIKOBOM TIPUPO/IBL:
AJKAJIOU/IbI, TJTUKO3UIBI,
TepIieHbI, (PIABOHOMIBI U IP.

Tema 5 1.0cHOBHBIE (YHKIUH U OTYETHI IO MK-3
[PAKTHYECKOE IPAKTHIECK HJIK nxsa
WCIONIb30BaHre (PepoOMOHOB UM Da6OTaM HJIK nk32
JKUBOTHBIX. p HJIK nk33

2. Toxcunpl 6enkoBoil u HalycaHue
HeOeIKOBOM IPHUPOIBI. pe(l)epaTa
[MpakTHyeckoe MpPUMEHEHHE
SJI0B KHBOTHOTO
MIPOUCXOMKIACHUSI.

3. OcHoBHBIE
MeTa0oIYeCcKue
MpeBpaICHUS

KCEHOOMOTHKOB B OpPraHU3MeE
94eJIOBEKa U JKUBOTHBIX.

4. Iyt XuMuueckon
TpaHchopManuy MOJIEKyI
KCEHOOMOTHKOB M IPOYKTHI

HX MeTaboJM3Ma.




4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX Ha

CTyJIeHTaAMH B paMKax caMocTosiTeJibHO padoTsl (CPC)

CaMOCTOATECJIbHOC M3YUYCHHUEC

MCKAY )KUBOTHBIMU

Ne i/ Tema 3apanne ®opmupyemasi HIK
KOMIeTEeHIs
1. DKOI0ro- W3y4uTh TEOPETUYECKUI I1K-3
OUOXMUMUYECKHE MaTepHall 1o BOIIPOCY. IIK-3
o HIK nx3a
B3aHUMOJEHCTBUSI TUIK mess
MEXIy  OpraHu3zMamu HIK picas
Pa3IMYHBIX
CHCTEMAaTHYECKUX
rpyImnn
2. DKoJI0ro- W3y4nth  TEOPETHYECKHUI [IK-3 MK-3
6I/IOXI/IMI/I‘IGCKI/I6 MaTepuall 1o BOIIpocCy. HﬂK 1K 3.1
B3aHMOJIEHCTBHA C MK a2
HJIK k33
y4acTHEeM TpUOOB
BuyTpuBui0BBIE u | M3yunts  TeopeTmdecKuii IIK-3 K-3
3. MEXXBUIOBBIC MaTe€pual 1o BOIpocy. Z§§ IIK 3.1
IIK 3.2
6I/IOXI/IMI/I‘£€CKI/IG TIK s
B3aHUMOJEHCTBUSA
BOJIOPOCIIEH
Cucrema W3yuuth  TEOpETHUECKHIt I1K-3 IK-3
4, IKOJIOTHUUYECKUX MaTepual 1o BOIIpocCy. H,ﬂ[( TIK 3.1
B3aUMOJENCTBUI c MK a2
HJIK k33
y4acTHEM
pacTUTENIbHBIX
JK30METAa00JINTOB.
DKO0J0r0- W3y4ynTh  TEOPETHUECKHIA I1K-3 MK-3
5. OHOXUMHYECKHUE MaTepuaJ 1o BOIPOCY. HIK nixsa
B3aMMOJIEHCTBHUSA HAK a2
HJIK nix33

4.4. MeToauyeckue yKa3aHusi 110 OPraHU3alMH CAMOCTOSITeJIbHOMH PadoThl CTY1eHTOB

CaMocrosiTenbHasi paboTa CTYAEHTOB SIBJISIETCSI COCTaBHOW 4acThbi0 y4eOHOro mpoluecca u
UMeeT LEeNbI0 3aKpelyIeHue M YIiayOJieHHWe TIOJYYEeHHBIX 3HAaHUMM M HAaBBIKOB, IOHCK U
npruoOpeTeHre HOBBIX 3HAHWH, a TaKKe BBIOJHEHHE Y4YeOHBIX 3aJaHUi, TOATOTOBKY K
NPECTOSIIUM 3aHATHUSAM, 3a4€TaM U SK3aMEHaM.

Jli1st opraHu3anny CaMOCTOSATENBHOM paOOTHI IO AUCHUILTHHE «BuoXuMmuveckast IK0JI0rus»
UCTIOJIB3YIOTCS CeyroIue GOpMbI CAMOCTOSTEIBHON YueOHOH paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKITHH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPHI.

- CaMocTosITeTbHOE H3yUCHHE OTACITBHBIX TEM, aparpadoB, He U3JI0KEHHBIX B JICKIINH.

- IloaroroBka K MPakTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOH MOJIrOTOBKE H
BBITTOJIHEHUH MTPAKTUYECKUX 33/IaHUH (peleHne 3a1a4, OTBETHI HA BOIIPOCHI U T.]1.).

- Hanmcanue pedepaToB, HOArOTOBKA JOKIAIO0B.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [lonroroBka k 3auery.

ITucomennvie pabomsi. s M3ydeHHUs TeM, HE HM3JIOKEHHBIX B JIGKIIUH, PEKOMEHIYETCS
UCIIOJIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIBHYIO JINTEPATYPY, a TAKKE UCTOUYHUKH, HallIeHHbIE TIPU
NIOMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M TMOWUCKOBBIX cHUCTeM. [y 3aKperuieHdsT Marepuana




PCKOMCHAYCTCA [ACJTIaThb KPATKUC KOHCICKTBI IO TCMC. KauecTtBO BBIMOTHEHHOH paGOTLI
OLICHUBACTCS B XOJ¢ OOCYXJEHHWS ITaHHBIX BOMPOCOB NpPU MPOBEACHUU KOJUIOKBHYyMa II0
COOTBETCTBYIOIIEH Teme (cM. 1. 4.3.1).

Pegpepam — dopma mnHCbMEHHOW pabOTHI, KOTOPYIO PEKOMEHAYETCS HPUMEHSTh IpH
OCBOCHHMH BAPHATUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
cO0OM KpaTKOe U3JIOKECHUE COJICPKAHUS HAYYHBIX TPYIOB, JIUTEPATYPHI IO OMPEICICHHON TeMe.
O0bem pedepara Moxker mocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Henmenb 10 Mecsna. [lonroroBka pedepara moapa3yMeBaeT CaMOCTOSITEIBHOE H3YYCHUE
CTYZICHTOM HECKOJIBKUX JIUTEPATYPHBIX HCTOYHUKOB (YU€OHUKOB, MOHOTpaduil, HAyYHBIX CTaTel
U T.J.) IO ONpEeIeNEHHON TeMe, He pacCMaTpUBaeMOW MOJPOOHO Ha JICKIIUHU, CUCTEMATU3AIUI0
Marepuaia U KpaTkoe ero uznoxxenue. Llenb Hanucanus pedeparta — IpUBUTHE CTYICHTY HaBBIKOB
KPaTKOTro M JJAKOHUYHOTO MPEJCTABICHHUS COOPaHHBIX MAaTEpUAIIOB U (PAaKTOB B COOTBETCTBHH C
TpeOOBaHUSMHU, IPEIBSIBIAEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CamocrosTenbHas paboTa CTyJICHTa MPEIyCMaTPUBACT COBEPIICHCTBOBAHNE HABBIKOB
camMoo0pa3oBaTeNbHOW pabOThl KaK OCHOBHOTO WYTH MOBBIIMICHUS YpPOBHS 0Opa3oBaHUS:
yrOIyOJieHHe W pacllupeHue 3HaHWui 1o mpeamery. Hwke TpeacTaBiIeHbl BapHaHTHI
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB:

1. U3y4eHHe yueOHOro MaTepHana, IpeayCcMOTPEHHOT0 paboueil mporpaMMoii, HO He
U3JI0’)KEHHOTO B JICKIIHSX;

2. MOJIFOTOBKA K YCTHOMY OIIPOCY Ha MPAKTHUECKUX 3aHATHUSX;

3. MOJITOTOBKA K TEKYIIMM KOHTPOJIBHBIM MEPOIPHSTHIM (KOHTPOJBHBIC PadOTHI,
TECTHUPOBAHUIO U 3aYETY);

4. HaIMcaHue pedeparos.

Tembt 05t camocmosamenvHol pabomol

1. [ToHsITHE XUMHUYECKON PKOJIOTHH.
2. DKOJOro-OMOXMMHUYECKHE  B3aUMOJEWUCTBUS ~ MEXKAY  OpraHM3MaMu  pa3iIHyYHBIX
CUCTEMATUYECKUX TPYIII.
3. DKoJ0ro-6MoxuMuieckas TpaHcopmalis KCeHOOMOTUKOB
4. DKOJI0ro-0MOXMMHUYECKHE B3aUMOJICHCTBHS C y4acTUEM I'pUOOB.
5. BHyTpuBH10BbIE B3aIMOICHCTBUS TPUOOB: MOJIOBBIE (DEPOMOHBI, XEMOATTPAKTAHTHI.
6. MeXBHUIOBbIC B3aMMOJICHCTBUS: IMApa3UTU3M TPUOOB, ALICIIONATHS, B3aWMOJICHCTBHC
IpubOB C BOAOPOCIISMHU.
7. OCHOBHBIE THITBI 9KOJIOTHYECKHUX B3aUMOJICHCTBUH, OTIOCPETOBAHHBIX 3K30METa00IUTAMU
BOJIOPOCIIEH
8. BHyTpuBH10BBIE U MEXBHI0BbIE OMOXUMUYECKHE B3aUMOIEHCTBUS BOJOPOCIIEH.
9. Cucrema 3KOIOTHYECKUX B3aUMOJICHCTBHI ¢ yUacTHEM PaCTUTENbHBIX HYK30METab0IHUTOB.
10.  B3aumopueicTBHE MEXK/Y BBICIIHMH PACTCHUSIMH U KUBOTHBIMH
11.  Dxonoro-OMOXMMHUYECKUE B3aUMOACUCTBUS MEXKIY )KUBOTHBIMH.
12.  ®akTopsbl, ONPEIeISIONINE BIUSHUE TIOJUTFOTAHTOB HA SKOCUCTEMBI
13.  buonorudeckue CUCTEMBI, OCYIIECTBISIONNE ONOTpaHC(HOPMAIINI0O KCEHOOMOTHKOB.

Pexomenoayuu no noocomosxe peghepama

['my6okoMy yCBOEHHIO CTYJIEHTaMU MaTepuaia Kypca, ¢ HCIIOJIb30BaHUEM TEOPETHUECKUX U
MPAKTUYECKUX UCTOUYHUKOB. Pedepar mo3soisier Haubosiee MONHO U MOAPOOHO OCBETUTH TEMY
WCCJIEZIOBAHNS, IPOAHATIM3UPOBATh CYTh BOIIPOCA U BBICKA3aTh CBOE OTHOILIEHUE K ONMCBHIBAEMO
npobineme.

Pedepar nomkeH BKIIOYATh CIEAYIONIUE pa3/ieibl: BBeIeHHE (YKa3bIBAIOTCS LENU U 3aJa4u
paboThl); OCHOBHAS 4acTh, TJI€ JAeTCsl aHaJu3 JIMTEPaTyphl, pacKpbIBaeTCs “UCTOpHUs Borpoca”,
U3J1aratoTcsi OCHOBHBIE IOJIOKEHMS MOCTABIEHHOW MpPOOJIEMBI; 3aKJIOUEHHE, I MPHUBOAATCS
OLICHKHU MpOJeNaHHOW paboThl, AAaeTCsi aHAIW3 PELIEHUS MOCTaBICHHBIX BO BBEICHUM 3ajau.
O06s13aTenbHBINA TYHKT pedepara - Oubnuorpadudyeckuii CIMCOK UCTIOJIb30BaHHOM JTUTEPaTyphl.



O6bem pedepara He IOKEH MPEBBINIATH 25 CTPaHMIl MEYaTHOTO TEKCTa. TekcT paboThI
JIOJDKEH OBbITh HaOpaH Ha kommbioTepe mpudToM Times New Roman pasmepom 14 nt (mpum
UCTIOJIb30BAaHUM  TEKCTOBOro mpoueccopa Microsoft Word). IHlpudt, ucnonb3yemsiii B
WUTFOCTPaTUBHOM Matepuasie (Tabmuipl, rpaduKu, IdarpaMMmbl U T.II1.), TIPH HEOOXOIUMOCTH
MOJKET OBITh MEHbIIE, HO He MeHee 10 mT. MeXCTpOUHBI UHTEPBa B OCHOBHOM TEKCTE (Kpome
WUTIOCTPATUBHOTO MaTepurara) - oJIyToOpHbIH, popmaTupoBanue o mupune. [Ipu Habope Tekcra
cienyeT coOmoaaTh CeAyIOIIne pa3Mephl oIl CTpaHUIbL: JeBoe noie -30 MM; mpaBoe moje -
10 mm; BepxHee nosie - 20 MM; HUXKHee moje- 20 M.

Pedepar, opopmiieHHBIN B COOTBETCTBUU C TPEOOBAHUSMU, MOAMUCHIBACTCS CTYACHTOM U
claeTcd TpemnojaBareiio Juis IPOBEPKHM B YCTAHOBJICHHbIE CpPOKH. Pedepar, mmeromuit
3aMeYaHMs OTIAeTCs JUIs JOPabOTKH U CTYACHT (Ka) 00si3aHbI B HAJICKAIIUN CPOK YCTPAHUTh
3aMe4yaHusi U cAaTh pedepar Ha MOBTOPHYIO IPOBEPKY.

st yeTHOTO J0K/Ia/ia CTYACHT JOJKEH MOATOTOBUTh TECTOBBIM MaTepuas Ha 7-10 MUHYT,
YTO COCTaBJIIET MPUMEPHO YETHIPE CTPAHMIBl MAIIMHOMUCHOTO TEKCTa W HEO0OXOTUMBIN
JEMOHCTPAIIMOHHBIN (HAMSAIHBIA) MaTepuajga B BUAEC TaONMUI, CXeM, rpaduKoB, AuUarpamu,
dororpaduii. Harmsaueiii Mmatepual, mpeacTaBisieMblid CTYACHTOM JUIsl apryMEHTallui OCHOBHBIX
MIOJIOXKCHU PabOThI, JOJDKEH O00S3aTelIbHO MMETh 3aroJIOBOK, MOSICHCHHS, €CIH TPEOYIOTCS, K
yCIIOBHBIM 00O3HaueHusiM. He pekomeHyeTcs B KauecTBE HAINIAJHBIX MOCOOUN MCHOIb30BATh
OospIIMe, MeperpyKeHHbIC IMUppaMu TAONHIBI, a TaK XK€ Marepual, oQOPMIICHHBI B BHJIC
CIUIONIHOTO TEKCTa, MEJIKUE TUarpaMMbl, PUCYHKH H T.II.

Marepuan nokinaja peKOMEHIyeTcsl u3jararb B CIEAYIOLIEH 10CIe10BaTeIbHOCTHU:

1. HaumenoBanue pedepara, akTyalbHOCTh TEMbI
2. lenu u 3agaun
3. Kparkoe u3noxeHue peieHus MoCTaBICHHBIX LETH U 3a/1a4
4. BeiBOIBI
B xozme BBICTYIJICHHS CTYAEHT IOJDKEH CBOOOJHO BIAJETh TEKCTOM JOKIajla U
WCIIOJIB30BaTh HATISHBIC MAaTepUaibl (TaONHUIBI, CXEMBI, TUarpamMmbl u Ap.). [lo okoH4YaHWUM
BBICTYIUICHHUS CIIYIIATeNH, MPUCYTCTBYIOLINE HA 3alllUTE, 3a/1al0T BOMPOCHI CTYIACHTY IO TEeMe
nokiana. Ha Bce mocraBieHHbIE BOMIPOCHI CTYACHT JIOJDKEH JaTh UCYEPIIBIBAIOIINE OTBETHI.
[Tpu onenke pedepara, yCTHOro COOOIIECHUS YYUTHIBAETCS, COACPKAHHUE, YMEHUE
JIOTUYHO  W3JIararb CBOM TIPEACTABICHUS, BECTH apTyMEHTHPOBAHHYIO JHCKYCCHIO, YETKO
0TBeYaTh Ha BOMpochl. CBOEBpPEMEHHOE U KaYECTBEHHOE BBIMOIHEHHE pedepaTa BOSMOKHO JIHIIb
MIPH JIAHOMEPHOM CaMOCTOSITEIbHON pa00Te U TTOCEIIEHUH KOHCYJIBTAIIHNH, paclIuCaHUuEe KOTOPBIX
COTJIACOBBIBAETCS CO CTYJCHTAMH.

Cooeporcanue u ghpopma omuema no npakmuieckou pabome
OTtuer no npakTU4Yeckoil paboTe MOMKEH BKIIOYATH CIEAYIOIINE Pa3eibl:
1. HazBanue paboThl
2. lenb 1 3a1aunt pabOTHI
3. MeToabl UcClIEA0OBAHHUS
B nmaHHOM pa3znene mpUBOASTCS TEpeYeHb HCMOJIB30BAHHBIX B paboTe pPEaKTHBOB,
npuOOpoB, OOOPYJIOBaHHS W MATEPUAIOB; OIMCAHUE METOJHK, JHUTEPATypHBIC HCTOUYHUKHU
MeToauK. He crneayer BkItouaTh MaTepHalibl, He UCTIOJIb30BaHHBIE B paboTe.
4. OOcyxaeHne pe3ysbTaToB
B nmanHOM pasnene mpuUBOASTCS OCOOCHHOCTH MpPOBEAEHUS pabOThl, B TOM YHCIE
OTKJIOHEHHS OT OOIICTIPUHATBHIX METOJUK, OOYCIIOBJICHHBIE OIMMOKaMH B TIOCTAHOBKE,
MOTPENIHOCTSIMH TIPH IPUTOTOBJICHUH PACTBOPOB, PEAKTUBOB U T.1I., IPUBOJISATCS KAITUOPOBOUYHBIE
rpaduky U pacueTsl. [laeTcs onmcaHue U 00CYyXIeHHE Pe3yIbTaTOB paboThI, JaTa MPOBEICHHOTO
HCCJICTOBAHMSI.
5. BeIBOZIBI
Kputepuu onienuBanus pedepara:
- O1eHKa «OTJIMYHOY» BBICTABIISIETCS B TOM CITydae, €Clid B pedepaTe MOTHOCTHIO PaCKpPhITa
TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSHHE BOIIPOCA, MaTepUall HW3JI0KEH JIOTMYHO,



IIOCJIEZI0BATENbHO, MPUBEACHO HE MeHee 10 nuTepaTypHBIX HCTOYHMKOB (Cpeau KOTOPBIX
npeobiagaeT JuTepaTypa 3a mociaeaHue S JeT), pedepaT opopMIeH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAaHUSIMHU, IPEABABISEMBIMH K TAKOTO poja paboTam.

- O1eHKa «XOpOILI0Y» - TeMa PacKpbITa, IPUBEIEHO JOCTATOYHOE KOJMYECTBO MaTepuania, HO
Opd 3TOM MaTrepuan B HEIOCTaTOYHOW CTENEHH IPOAaHAIM3UPOBAH aBTOPOM, OQOpMIICHHE
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSM.

- OneHka «yl0BIETBOPUTEIBHO» - TEMA PACKphITa IOBEPXHOCTHO, MaTepuall IPUBEIEH KaK
npocTtas KOoHcTaTauusi (akToB, HE NMPOAHAIU3HPOBAH, B OPOPMIICHUH HMEIOTCS TEXHUYECKUE
HEJ0CTaTKH, CIIMCOK JIUTEPATYPhl COEPKUT MEHEE 5 UCTOYHUKOB.

- O1eHKa «HEYIOBIETBOPUTEIBHO» - TeMa HE PAcKphITa, CKYAHBIH 00BEM IpPUBEIECHHBIX
MaTepUaoB.

Yemmuwiti 0oknao — 3to coodbmenue B TeueHue 10-15 MuH, B KOTOPOM CTYACHT B JIAKOHUYHOU
(dopme T0IKEH U3T0KHUTH MaTEpUall TI0 COOTBETCTBYIOIIEH TeMe, IPUACPKUBAACH CIIEIYIOIIEro
IUIaHa: BBEJCHUE, OCHOBHAs 4YacTb, 3akiroueHue. Jlokiaa compoBOXKIAeTcsl Mpe3eHTallueH,
OTpakarollled OCHOBHBIE IOJOXKEHHUS 10 COOTBETCTBYIOLIEH TEME, BKIIIOYAIOLIEH HarjsaHble
MaTepuaibl (cxeMbl, Tabauiel, GoTo U T.1.). [To oKOHUaHUYU TOKIIaAa CTYIEHTY 3a/1al0T BOIIPOCHI,
KaK IIpernojaBaTelib, TaK U CTYJEHTBI, HA KOTOPbIE JAOKJIAJUUK JOJDKEH J1aTh MCUEPIIBIBAIOLINE
OTBETHI.

Kputepuu onieHnBaHUs YCTHOTO JOKJIAJa:

- OueHka «OTIMYHO». B JoK/Iame MOTHOCTBIO pacKpbiTa TeMa, MPOaHAIU3HPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYIEHT CBOOOJHO BJaJ€eT MAaTE€pUaIOM, H3JIaraeT €ro
JIOTUYHO, TOCJIEI0BATENBHO, JAKOHUYHO, COOJI0/1asi OCHOBHBIE MpaBuja KyJabTyphl peun. Jlokman
CONpPOBOXKAAETCA IpE3eHTalle, KOTopas OTpakaeT OCHOBHBIE IIOJIOXKEHMS JIOKJIaJa,
Mpe3eHTAIUs COCTaBJIEHA TPAMOTHO € COOJIIOICHHEM OOIIMX TpeOOBaHMA, MPaBUI MIPUPTOBOTO
oopMIICHHS, TIOJa4l TPaPUIECKOro MaTepuaia, MMEIOTCS CCHUIKM Ha IMPUBEACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CIIUCOK MCIOJIB30BaHHOM nuTeparyphl. [Ipu obcyxnennn
JIOKJIaJia CTYJIEHT AA€T UCUEPIIBIBAIOLINE, APIYMEHTUPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xoporio». Tema packpbiTa, IPUBEIECHO JOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPY 3TOM MaTepuaj B HEJOCTaTOYHOM CTENEeHU MPOaHaIU3UpoBaH aBTopoM. [IpezeHTanus He B
MOJIHOM CTEMEeHH COOTBETCTBYET OOImIMM TpeboBaHUAM. OTBETHI CTYACHTAa HE Ha BCE BOMPOCHI
SIBJISIFOTCSI MCUEPTIBIBAIOIIIUMHI U apTyMEHTHPOBAHHBIMH.

- OueHka «yJOBIETBOPUTENIBbHO». TeMa packpbiTa HE MOJHO, MaTepuall NMPUBEAECH Kak
npocTas KOHCTaTaluusi (akToB, HE NPOAHAIU3HPOBAH, CTYAEHT IMOKAa3bIBAET IMOBEPXHOCTHbIE
3HAHUS. [Tpe3eHTanMsi YaCTUYHO COOTBETCTBYET YCTaHOBIEHHBIM TpeboBanusM. [lpu
0o0CY)XJI€eHUU [OKJIaJa CTYyJAEHT HE BCerjga JaeT MNpaBUJIbHBIE, HMCUEPIIBIBAIOLINE OTBETHl Ha
3a/1aBa€Mbl€ BOIIPOCHI.

- OleHKa «HEYJIOBIIETBOPUTEIbHO». TeMa JOKJaJja HE pacKpbiTa, CKYIHBIH 00beM
MPUBEICHHBIX MaTEpHUaJoB; Mpe3eHTalus oTcyTcTBYeT. [Ipu oOCykaeHNN A0KIaaa CTYACHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33/1aHHBIM BOIIPOCAM.

4.5. IlpumepHasi TEMATHKA KYPCOBBIX PadoT (IPOEKTOB): HE MPEAyCMOTPEHbl YUeOHBIM
IUTAHOM.

V. YYEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEUEHHUE
JUCHHUIIJINHBI

a) nepevyeHb JUTEPATYPbI

1. Canoaposa B.I1.BBenenre B OMOXMMUYECKYIO SKOJIOTHIO : Yueb.mocobue / B. I1.
CanoBapoBa, A. A. IlpucraBka, O. A. bepceneBa ; pkyrckuii roc. yH-T. - UpkyTck:
Wzn-Bo UT'Y, 2007. - 159 c. ISBN 978-5-9624-0224-6. (51 »k3.)+

2. Kowmos B.I1. buoxumus [Tekct] :yueonuk / B. I1. Komos, B. H. IlIBeoBa. - 3-¢ u3n.,
ctep. - M.: Jlpoda, 2008. - 639 c. ISBN 978-5-358-04872-0. (50 2x3.)+



http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D0%BE%D0%B2%D0%B0%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BC%D0%BE%D0%B2%2C%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%20%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87

0) nepuogUYecKHe U3TAHUS

«buomornueckne wmemOpaHb», «buoxumusy, «buodusznka», «buoTexHOIOTHNY,
«Bomnpocsl OnMoMOrHYecKoi, MeIUIMHCKONH M (hapMarneBTHUeCKod Xumum», «M3Bectusst PAH.
Cepust Ouonorudeckas », «Mukpobuosorus», «MoiekynsapHas Ouonorus», «llpuknagHas
OMOXUMUS I MUKPOOHUOJIOTHSY.

B) 0a3bl IaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H TOMCKOBbIE CHCTEMbI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WutepHer Bepcus
MEXIYHAPOJHOTO XypHAJIa 10 OMOXUMHH ¥ OMOXUMUYECKUM aCIIEKTaM MOJICKYIISIPHOM
Ouosiornu, OMOOPTraHUYEMCKON XUMHUH, MUKPOOHOJIOTUH, UMMYHOJIOTHH, (DU3UOJIOTUH U
OnoMeMIMHCKUX ucccinenoBanmii. Crateu B pdf-gopmare.

2. http://tusearch.blogspot.com - Ilomck 5IEKTPOHHBIX KHHUI, ITyOJHKAIMi, 3aKOHOB,
['OCToB Ha caiiTax HayYHBIX JIEKTPOHHBIX OMOIMOTEK. B monckoBuke 0ToOpaHbl Jiydrime
O61OIMoTeKH, B OOJBIIMHCTBE KOTOPHIX MOKHO CKauaTh MaTepHalibl B TOJIHOM 00beMe Oe3
peructpanui. B CHHCOK BKJIIOYEHBI OHOJIMOTEKM WMHOCTPAHHBIX YHHUBEPCHUTETOB H
HAYYHBIX OpTaHU3aIUi.

3. http://elibrary.ru/defaultx.asp - Hayunas osnekTpoHHas OuONMOTEKA, KPYIHEHIINIA
poccuiickuii MHOOPMAIIMOHHBIH TOPTad B 00JacTH HAYKH, TEXHOJIOTUH, MEIUIIMHBI H
o0Opa3oBaHus, coaepxaiinii pedepaTsl U MOJHBIE TEKCTHI 0oiee 12 MITH Hay4HBIX cTaTel
U IyOJIMKAIIHA.

4. http://6years.net/index.php - mopTa OecruIaTHON MEIUIIMHCKON HH()OPMAIIMH, COACPIKUT
0OJIbIIOE KOJIMYECTBO KHUT, YYEOHBIX MOCOOMH OMOXUMHUYECKOW U OHOPU3NYECKOM
HATPaBJICHHOCTH.

5. http://molbiol.ru/protocol/ - omucanue OONBIIOr0 KOJWYECTBA (PHUIUKO-XUMHUUYCCKUX H
MOJICKYJISIPHO-TEHETHYECKHX METOJIOB.

6. http://www.uspto.gov/ - mpocmotp marentoB Ha United States Patents and Trademark
office.

7. http://www.molecularcloning.com/ - nporokoisl MetogoB A Laboratory Manual. Joseph
Sambrook and David W. Russell.

8. http://www.protocol-online.org/ - CalT coOIEpKUT XOpPOIIO CTPYKTYPHUPOBAHHYIO
KOJUICKIIHIO CCHUIOK Ha MPOTOKOJIBI METOJOB (B OCHOBHOM, pPa3lIMYHBIX Jaboparopuil).
Nmeercs TemaTnueckuit Gopym.

9. http://www.donnu.edu.ua/chem/student/methodic/phys_methods/ -  kmura  A.H.
lennpuka « THCTpYMEHTAIBHBIC METO/IbI UCCIICIOBAHUS B OMOXUMUM

10. BBC «M3narenbctBo Jlanby. Aapec poctyma http://e.lanbook.com/

11. OBC «PykonT».. Anpec nocrtyna http://rucont.ru/

12. BBC «Aiibykc». Aapec poctyma http://ibooks.ru

13. OBC «Opaiit». Anpec nocryna: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECINHEUEHUE JUCIHUIIJINHBI
6.1. YueOHo-1200paTOpHOE 060py10BaHUE:

MarepuanbHO-TeXHHUECKOE OOecrieueHne AUCIUIUIMHBI «BuoXxumMuyeckasi IK0OJI0THs»
0a3upyercs Ha CIIEAYIONINX pecypcax:

- Aynuropust i MPOBEJCHUS 3aHATUHN JEKIMOHHOTO TUTA. Aynutopus o00pyaoBaHa:
cneyuanusuposanroi (yueOHoO ) mebenvio Ha 66 TOCaIOUHBIX MECT; 000PYA0BaHA MEXHULECKUMU
cpedcmeamu 00OyyeHus, CIyXallMMU JJis TpeacTaBieHus ydueOHoM uH@opmanuu OobIION
ayJIUTOpuUu 1o aucuumiinie «bnoxumudeckas sxonorus»: npoekrop Epson EB-X03, skpan Digis;
VUeOHO-HAAAOHLIMU ~ NOCOOUAMU, OOCCTICYMBAIOIIMMH  TEMAaTHYECKUE WJUTFOCTpAIlUU IO
quciumivHe «brHoXuMudeckast SKOJIOTHs»: MPEe3eHTAIMH B KOJTHYECTBE 5 MIT.

- Aynurtopus i IPOBEJCHUS 3aHATHH 1a00paTOPHOTO TUTIA. AyTUTOPHS 000pyI0BaHA!
cneyuanuzuposanroti (yaeOHoM) mebenvio Ha 12 IOCaTOYHBIX MECT; 000PYI0BaHA MEXHUYeCKUMU


http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
http://6years.net/index.php
http://molbiol.ru/protocol/
http://www.uspto.gov/
http://www.molecularcloning.com/
http://www.protocol-online.org/
http://www.donnu.edu.ua/chem/student/methodic/phys_methods/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

cpedocmeamu odyuenusi: IlpoektopEpson EB-X03, Dkpan ScreenMedia, [locka aymuropHas
MeJoBasi, MarHuTHas, JlaGoparopuss opran xumuu - Illkad BeITsDKHOW AD-221"- 2 1mT.,
Xumnueckuit mkad (cremnax) -1 mr., JlabopaTopHbIii CTON C BHIKATHBIMU TyMOaMu — 5 miT.,
XononunbHUK «MuHCK» - 2mT., Ammapar mjisg BepTUKaJIbHOTO 3nekrpodopeza — 1 mT.,
Bakyymmnsiii ucnaputens PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mt., lesunrerparop Y-20 — 1
mt., V3Mepurens HMOHHBIX CONMPOTUBICHUM (Mmnenanca) - 1 mr., VICTOYHMK nuUTaHus IJis
anekrpodopesa "Inbd" — 1 mt., Ocummiorpad yausepc asyxiydeBoir C-55 — 1 mr., Tepmocrar
TC-80 — 1 mt., Hentpudyra K-24 — 1 mr., Hearpudyra MIIB-310 — 1 mr. cayxamumu s
MpeICTaBICHHs YaeOHOW MH(GOpMAaIMK OOJBIION ayTUTOPUU TI0 AUCHUIUINHE «broXxuMmudyeckas
9KOJIOTHSI»

- KommnbroTepHbrii kiace (ydeOHash aymuTOpusi) AJIE TPYNIOBBIX M WHIWBHIYaTbHBIX
KOHCYJIbTAllMi, TEKYyIIEero KOHTPOJS M TMPOMEKYTOYHOW aTTecTalud, OpraHU3aluu
CaMOCTOSITENILHOM paboThI. AyauTopust 000pyI0BaHa: CIICUATH3UPOBAHHOM (YIeOHOI ) MEOEITbIO
Ha 20 mocaJioYHbIX MECT, IO0CKOI MeNI0BOIi; 000pYyJ0BaHa TEXHUUYECKUMHU CPEJICTBAMU OO0 yUEHUSI:
Cucremnslii 610k PentiumG850, Monutop BenQ G252HDA-1 wt.; Cuctemnsiii 6:10kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mt.; Cuctemusiii 6510k PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mir.; Cucremusrii 610k Pentium G3250,
Mounutop BenQG955 — 1 wr.; Cucremusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
mit.; CucreMusiil 610k Pentium G3250, Mourutop Samsung T200 HD — 1 mt.; CuctemMHbIN 610K
Pentium G3250, MonuTop Samsung T190N — 1 mt.; Cucremnsiii 610k Pentium G3250, MonuTtop
Samsung 740N — 1 mrt.; ITpoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHUYeHHBIM
noctynoM K cetu MHTepHeT u oOecnedyeHuHeM JOCTyla B AJIEKTPOHHYI0 WH(GOPMAalMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aIIH.

- Ilomemenuss 1is XpaHeHHs] W NPOQPHIAKTUYECKOTO OOCIYXHBaHUS y4eOHOTO
obopymoBanus. Ayauropusi 000pyIOBaHa: CIECUATM3UPOBAHHON MeEOENbl0 Ha 8 TI0CaTOYHBIX
MecT; BermsokHOM mikad — lmr., Jlamuaapubeiii mkad — 2 mr., Tepmocrar TC-80 — 2 mir.,
JlaGopaTopHBIii CTON MEeTALTHYeCKUi — 3 mT., JIabopaTopHBIiA CTOJI ¢ PE3MHOBOM MOBEPXHOCTHIO
— 2 wrt., XONOOWIbHUK «ATIaHT» — 1mT.MUKpPOCKONI MOHOKYIAPHBIA — 8§ mT, MuKpockon
"buonam"-1 wr., Crepunmuzatrop mnaposort BK-75 IIT "T3MOWU" - lwr., Ilunerka
aBromaruyeckas Jleanuner 0,5-10 m"-1 mr., [Tunerka-go3atop"-1 mt., Mukpockon Levenhuk
D870T tpunokymnsp"-1 mr., [Ipoektop Oepxen'-1 m., [Ipoextop View Sonic"-1 mt., [Ipoextop
View Sonic"-1 mwr., Hoyroyk Lenovo"-2 wr., [Ipunrep Brother -1 mrr., [Tpunrep Canon -1 .,
[Tpoextop OBepxen'-1 mir.

Jlabopamopus ouoxumuu u 6UOMexXHOI02UU

Xpomarorpad *KHUAKOCTHBIN MUKPOKOJOHOUHBIN "Munuxpom-6"; Hanoporomerp Pearl -
lmt; ®depmentep Minifors Speco OakTepuanbHBIN-1IIT;, CcayXamMMU A7 TPEICTaBICHUS
yaeOHOI nH(popMaIK N0 AUCHUIUINHE «BHOXUMITUECKas SKOIOTHS

6.2 IIporpamMHoe obecrnieyeHne

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). lorosop Ne03-016-14
ot 30.10.2014r.

Kaspersky Endpoint Security mans 6usneca - Crannmaptabeiii Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14nos6ps 20161 KES. Cuer NePCI[3-000147 u AKT or
23H0510ps 20161 JIn. Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlnnen3uu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
Jlutiensum Microsoft 41059241.



Office 365 npodeccnonanbHbii IroC A yuamuxcs. Homep 3aka3za: 36dde53d-7cdb-
4cad-a87f-29b2al9c463e.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipu peanuzanuu pa3nMYHBIX BUJIOB YYEOHOW paOOThI NUCIMIUIMHBI UCIIONB3YIOTCS KaK
CTaH/JapTHBIC METOJIbI OOYYCHHS, TaK U HHTEPAKTUBHBIC (POPMBI MPOBEACHHS 3aHATUH, OIS
KOTOPBIX COCTaBJIA€T HE MeHee 25 % ayAauTOpHBIX 3aHATHH. [0 JEKIMOHHBIX 3aHSATHUUA IO
JUCIUTUTHHE cocTaBisieT 48 % oT ayAuTOpHON HArpy3KH.

Cmarnoapmuvie memoobl 00yYeHUsL:

o HudopManmoHHas TEKIUs

e JlabGopaTopHble 3aHATHS, MPEeAHA3HAYCHHBIC JIsi MPAKTHYECKOTO OCBOCHUS CTYACHTAMH
Hanbosee BOCTPEOOBAHHBIX B OMOJIOTUN (DPU3UKO-XUMHUYECKUX METOOB;

e CamocrosTenbHas padoTa CTy/ICHTOB;

e KoHcynbpTanuu npenoiaBaress;

e [loaroroBka 0TBETOB HAa KOHTPOJIbHBIE BOIIPOCHI M PEIICHUE PACUETHBIX 337124,

Obyuenust ¢ npumeHeruem UHMePaAKMUSHLIX opm 00PA308aAMENbHBIX MEXHOIO2ULL:

e Kelic-MeToq — oOy4deHHEe B KOHTEKCTE MOJCIUPYEMOH CHUTYallud, BOCIPOM3BOASILIECH
pealibHbIEe YCIOBUS HAYYHOU JIeATENbHOCTH (pa300p KOHKPETHBIX CUTYaLlUi);

¢ UHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIC ~ 00pa30BaTCIIbHBIC TEXHOJOTUHW —  JICKIIHS-
BU3yaJlM3allusi, MPEACTABICHUE PE3yJbTAaTOB NEATEIbHOCTH (pedeparoB U OTYETOB IO
Ja00paTOpHBIM paboTaM) C UCIIOJIb30BAaHUEM CIEIIUATU3UPOBAHHBIX MPOTPAMMHBIX CPE/I.
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VIIl. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJISL U
IMPOMEXYTOYHOU ATTECTALLUU

Ipumepnsiii nepeyeHb 60NPOCO8 K 6XOOHOMY KOHMPOTIIO
Kakue npuHIMIIBI JIeKaT B OCHOBE KJIACCH(HUKAIIMKA OPTaHUYECKUX COCTUHEHUN?
KaxoBbl npuHIHUITEI Ki1acCU(UKAIIMY aMUHOKHUCIIOT?
Kakue pacTBOpUTEIN UCHIOIB3YIOT JISl SKCTPAKIIMM aMUHOKHUCIIOT?
Kak MOXHO pa3aenuTs cMecb aMUHOKHUCIIOT M UICHTU(PHUIUPOBATH UX?
Kakue MeTobl HCTIONB3YIOT 1711 KOJIMYECTBEHHOT'O ONIPEAEICHUS] aMUHOKUCIIOT?
Jaiite o0uryro XxapakTepucTUKy Jumnuaam. KakoBbl IPUHIUIBI KIaccu(pUKauy JTUMHI0B?
Kak MOXHO M3BJI€Yb JIMITUABI U3 OMOJIOTHIECKIX 00pa3IoB?
Kakue npuHIMIIBI JIeKaT B OCHOBE KJIacCU(UKALIUU YTIEBOIOB?
Kakue MeTosbl HCTIONB3YIOT JIJIsl U3BJIEUEHUS YIIIEBOJOB?
Jlns pazneneHusi cMECH KakuX YIJIEBOJOB HCIOJIB3YIOT OYMaKHYIO MM TOHKOCIOHHYIO
xpomatorpaduro?
Kakwue crioco0s! knaccudukanum 0enKoB pacTeHUi Bbl 3HaeTe? Ha KakuxX NpUHIUIIAX OHU
OCHOBaHbI?
Kakwue crocoOsl ppakiinoHMpoBaHusl OETKOB UCTIOIB3YIOT MPU UX BbIACICHUU?
Kaxkue cBoiicTBa 6€1KOB MO3BOJISIOT UX (PAKIIMOHUPOBATH?
Kakwue conu 00bIYHO UCTIONB3YIOT 1S ocaxaeHus 6enkos? [Touemy?
KakoBa mociie1oBaTeabHOCTb ATaOB OUUCTKU OEJIKOB?
Kak MOXHO 04HCTUTH OETTKH OT HU3KOMOJIEKYJISIPHBIX COSAMHEHUN?
[anite cpapauTensHyro xapakrepuctuky JJHK u PHK.
Kakue pu3nko-xuMudecKke MeTo Il UCIONIB3YIOT TSl BBIACICHUS HYKIIENHOBBIX KUCIOT?
[lepeunciure u oxapakTepu3yTe OCHOBHBIC dTarbl Bbiaenenus u ounctku JJHK u PHK?
[ToueMy HYKJIEMHOBBIE KUCIOTHI U OCIKU BBIACISIOT HA XOJIOAY?
Kak o4MCcTUTh HYKJIIEMHOBBIE KMCIOTHI OT O€JIKa U APYTUX OPraHUYECKUX COETMHEHUI?
Kak MOXHO MpOKOHTPOIMPOBATh cTeneHb YucToThl npenapatoB JJHK u PHK?
Kaxue metoas! ucnonb3ytot ist konmuectBennoro onpeaenenus JJHK u PHK?
Kakue mnpubopsl ¥ METOIbl MOKHO HCIIONB30BAaTh JI ONPEACNCHUS COACPKAHUSI
HEOPraHUYECKUX KaTHOHOB?
Kakoil npyHINT JIEXKUT B OCHOBE pa3/IesIeHUs] MOJIEKYJI IIPU 3ieKTpodopese?
Kakwue renu ncnonbs3yrot ais asekTpodopesa OelKoB U HyKJIENHOBBIX KUcioT? [louemy?
KakoB npunIiun pa6bots! ciekrpodoromerpa?
[TpuBenuTe mpUMepHl UCIIOJIB30BAHUS CIIEKTPOPOTOMETPUUECKHX METO/I0B B OMOJIOTHH U
DKOJIOTHH.
Mosxer 7M UCHOJIb30BaHME NPUOOPOB 0OECHEeYUTh OOBEKTUBHOCTH PE3YJIbTaTOB
UCCIIeI0BaHUs OMOJIOIMYECKUX 0ObEKTOB?
KakoBbI HCTOYHUKH MOTPEITHOCTH TIPpH padoTe ¢ mpudopamu?
Kakue cymiecTByt0T METObI MOATOTOBKU 00Pa3LiOB K XUMHUECKOMY aHAINU3Y?
Kakue yciaoBus HeoOXoaumo coOI0JaTh NpU YHapUBAaHUU PACTBOPOB  PA3HBIX
opraHuyeckux coeauHeHuit? Ilouemy?
B kakux cimyyasx ucnonb3yroT quann3? KakoBel yclioBust €ro npoBeaeHus?
Kakue mpeumymiectBa naer nuoduiibHas Cyllka B CPAaBHEHHUU C BBICYIIMBAaHHUEM B
CYIIWJIBbHBIX IIKadax?
Kakue skcTpareHTsl HCTIONB3YIOT I M3BJICUEHHUS] OPraHMYECKUX BEIIECTB U3 00pa3oB?
JaiiTe onpenenenre NOHATUAM «pa3JIeJIeHUE», KKOHLEHTPUPOBAHUEY, «BBIICTICHUEN.
Mouemy *C mupoKo UCTIONB3YIOT B GHOXUMHYECKUX U IKOJTOTHUECKHX HCCIETOBAHUAX?

OneHouyHblE  CpEACTBA  TEKYHIEro  KOHTpoJds (OPMHUPYIOTCI B COOTBETCTBUU C

[TonoxxeHneM o GaIbHO-PEHTHUHIOBOM crcTeMe YyHUBepcuTeTa. HasHaueHue O1eHOYHBIX CPEe/ICTB

- BEISIBUTH C()OPMHUPOBAaHHOCTH KomnereHtn [1K-3.
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Temvl pechepamos
XHUMHYECKOE B3aUMOICHCTBUE MUKOTOKCHHOB C 00BEKTaMH OUOC(HEpPHI.
buoxumuueckue cpecTBa HanaAeHus rpuOOB HAa PACTEHUS.
DKojoruyeckasi pojib 3allUTHBIX BEUIECTB PACTCHHM M XUMUYECKUX CPENICTB arpeccuu
rpuooB.
XUMUYECKUE CPEACTBA 3alUThl PACTEHU OT rprOOB.
HelipoTpornHas akTUBHOCTb TOKCUHOB BOAOPOCIIEH.
AHTHOBUMNO3UTAHTHI U CHHOMOHBI.
Knaccugukaius TOKCHYECKUX COeTUHEHNH OeIKOBOM U HEOCIKOBOM MPUPOIBI.
AunenonaTtusi paCTeHUM.
[TpakTHYyeckoe MPUMEHEHHUE SIJI0B )KUBOTHOTO MTPOUCXOXKACHUSI.
buotpanchopmaiiis KCeHOOHOTUKOB.

KoumponwbHnvie 6onpocsi 0151 mexyue2o Kohmpois
KakoBbI posb 1 CBOWCTBa OEJIKOB B )KHUBOI KileTKe?
Kakue aMMHOKHUCTIOTHI BXOAST B COCTaB OEIKOB?
Urto Takoe neHatypanus?
UTO Takoe HYKJIEUHOBBIE KUCIOTHI?
Kaxkne Bo3mosxHbI HapymieHus cTpykrypsl JJHK u mytn ux BoccranoBienus
(pamapanun).
Uro Takoe perukauus JJHK? B yem 3akitoyaercs 6M0I0rH4eckoe 3HaUYCHHE
peTUIUKaK?
Uro Takoe Tpanckpumnuusa? B yem 3akirouyaercs OMOJ0rHYeCKOe 3HaUCHUE
TPAHCKPHUITLIHU?
Kak perynupyercst TpaHCKpUILMS U PeTIUKaLus?
UTto Takoe TpaHCISIMSA U KaK OHA peryiaupyercs?
Yro takoe pepmMeHThI?
UTo Takoe BUTAMUHBI?
Kakue BogopacTBopuMble BUTaMuHbl Bam n3BecTHbI?
Kaxkue xupopactBopumblie BUTaMUHBI Bam n3BecTHbI?
Kaxue ButamnHono1o0HbIe coennHenns Bam n3BecTHbI?
KaxoBbI ponb 1 3HaUEHHUE YTIIEBOIOB B )KMBBIX OPraHU3Max?
Kak xnaccuduuupyrorces yriaeBoabl?
YeM oTiINYAOTCS BOCCTAHABIMBAIOLINE JUCAXapUIbl OT HEBOCCTAHABIMBAIOLINX ?
Uro Takoe cybctpatHoe dochopunupoBanue?
UYro Takoe okuciutensHoe GpochopunrpoBanue?
Kakwue BemiecTBa Ha3bIBaIOT JIMITUAMH, KAKOBBI UX 0011IME cBOWCTBA?
Kak knaccudunupyrores aunus?
Kakwue xupHble KUCIOThI BXOAST B COCTAB JTUIUI0B?
Yro npencTaBIsOT COOOH KUPBI, KAKOBBI UX CBOMCTBA?
Urto Takoe ropMonb? KakoBa ux XumMudeckas nmpupoja’?
XapakTepucTUKa MaKpOMOJIEKYJI: MOJUIENTHAHbIe 1enu. CBs3H, 00yCIOBIMBAIOIINE
B3aMMOJEHCTBHE AMHUHOKHUCIOT B  Oeinkax. OHU3MKO-XHUMHUYECKON  CBOICTBa
aMMHOKUCIIOT U OEJIKOB.
KoMmoHeHTbl HYKI€MHOBBIX KHUCIOT. CBS3M, BO3HUKAIOIIME B TOJIUHYKICOTHUIHON
uenu. JInHelHble 1 NUKIMYECKHUE NOJMHYKIeOTUAHbIE Henu. [{ukisl Xepum. dusuko-
XUMHYECKHE CBOICTBA HYKJIEMHOBBIX KHCIIOT.
[ToHATHS HATHBHOM M J€HATypHUPOBAHHOM CTPYKTyphl OHomonumepa. JleTepreHTsl.
Penarypanus, nuccounanus u peaccoruanusi. [ MOpuaHbIe MOTEKYIIBI.
Onexktpodope3 HYKIEHHOBBIX KHCIOT. XapaKTepUCTUKU HYKJIEHMHOBBIX KHCIIOT,
00yCIIOBIIMBAIOIIE OCOOEHHOCTH MX AJIeKTpodopesa.
MexaHu3M 1eHCTBHS HOHU3UPYIOIIETO U3TYYEeHUsI Ha OMOJIOrMYECKHI OpraHu3M.
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Peakuust ki1eTok Ha 0OITydeHue.
[Ipenensl yCTOWYUBOCTH | QJIalITAllAN PA3IMYHBIX BHJIOB OMOJOTHYCCKUX OPraHU3MOB

K JICHCTBUIO U3JIy4YCHUS.
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HpI/ILII/IHBI HU3MEHCHHA BHJOBOI'O COCTaBa IIpU ,Z[CﬁCTBHPI paauanuu. Mexanu3m

BSaHMOHeﬁCTBHﬂ paauanuu ¢ NpuPOAHBIMU 3KOCUCTCMAMMU.
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BSaHMOHeﬁCTBHe OpPraHnu3MoOB U CPCJbI oburtanus.

Ouyenounvle cpedcmea 01 NPOMENHCYMOUHON ammecmayuu

Ilpumepnbwlii nepeuens 60npocos K IK3AMeHy
OO01mas xapakTepucTHKa OUOTIOTMMEPOB.
buonoruueckas posib 0€IKOB, YIJIEBOAOB, JIUIIUIOB B )KHBOM OpPTraHU3Me.
CrpoeHre U peakIMoOHHAasi CIIOCOOHOCTh OMOTOIMMEPOB, SBISIIOIIUXCS CTPYKTYPHBIMHU
KOMITOHEHTaMH KJIETKH.
Xumuueckue u (HU3ndecKre B3auMOICHCTBHS B OMOOPTaHUYECKUX MOJICKYJIaX.
XUMUYECKUE PEaKIUu, XapaKTepU3yIOIIUe B3aUMOCBS3b CTPYKTYpPhl OpPraHMYECKUX
BEIIECTB M UX OMOJIOTMYECKOTO ACHCTBUSI.
OU3UKO-XUMUYECKUE METOAbl MPU UCCICTOBAHUU CTPYKTYPBI CIOKHBIX OPTaHUYECKUX
COECIMHEHU.
[{ukn TpuKapOOHOBBIX KUCIIOT: peakiuu, GepMeHTHI U Ouonornueckrue QyHKIUH.
UYerBepTuuHast cTpykTypa 0eskoB. [lonoxuTenbHas U oTpuLiaTeabHasi KOOEPaTUBHOCTb.
OnuromepHsie OENKH U MOJIUOENKOBBIE (MOMH(PEPMEHTHBIC) KOMILIEKCHI.
Annocrepudeckue pepMeHTH. MeXaHU3M aTIOCTEPUIECKOM pEeryIIsIug.
[Tonucaxapuapl: CTPYKTypa, Kiaccuuranus, QyHKIHH.
['erepornionncaxapupl KUCible (TIFOKO3aMUHOTIMKaHbl) M HeWTpanbHble. WX posb u
pa3anyus.
['muKo- M KeTOreHHbIe aMHHOKUCIIOTHL. Peaknnu, pepMeHThl 1 OMOIOTHYecKOe 3HAaUCHHE.
MexaHu3m nepeaMmmHUPOBAHUS.
B3anmMocBs3p 00MeHa yrieBog0B ¢ 0OMEHOM JIMITUI0B ¥ HYKJICOTHIOB B 3aBUCIMOCTH OT
buznonornuecKux noTpedHoCTel Opranu3ma.
®epMeHTaTUBHBIE PEAKIIUH C YYaCTUEM JIBYX CYOCTpaTOB.
AMUHOKHCIIOTBI: CTPYKTYpa, Ki1accupuKanus 1 cBoiicTBa. DyHKIMOHAIBHBIE IPYIIIBI U
uX 3HaueHue. Poab 0eIKoBBIX U HEOEIKOBBIX AaMUHOKHUCIIOT.
ITytu oOpa3oBanuss u MerabonM3Ma TIJHOK030-6-(hocdara, HX 3aBUCUMOCTH OT
(U3HOIOrMYECKOTO COCTOSIHUS OPraHUu3Ma.
Kon u ero coiicTBa. AKTHBaIUS aMUHOKHUCIOT. TpaHCsI1Ms, OCHOBHbIE 3Tambl U (a3bl.
CuHTE3 JKUPHBIX KUCIIOT: peaKluu, perymsuus, 3HaueHue. CUHTeTa3a )KUPHBIX KUCIOT
Pennmukanus JIHK u ee cBA3b ¢ kiaeTouHbM 1ukiioM. Myranuu. Penapanus JJTHK.
OxucneHne HEHACBIIICHHBIX XHUPHBIX KHUCJIOT C YETHBIM YHCIOM aTOMOB YIJepoja:
TPAHCHOPT B MUTOXOHJPHH, PeaKLUuH, GepMEeHThI, peryyisauus, TKaHeBas creuupuka u
Ouosiornueckas poib.
OxucieHue HachIEHHBIX S>KUPHBIX KHUCIOT C HEYETHBIM YHCIOM aTOMOB YIJepoja:
TPaHCIIOPT B MUTOXOHJPHUH, pEaKLUU, (EPMEHTHI, PErysilus, TKaHeBas cHerupuka u
Ouosornyeckas pob.
Mexanusmsl geiictBust pepmenToB. M30hepMeHTHI.
[Tenro3odocdaThblil MyTh: peakuuu, GpepMeHTsl U 3HaYeHHue. ETro cBsA3b ¢ MIMKOIU30M U
[JIFOKOHEOT€HE30M B 3aBUCUMOCTH OT OTPEOHOCTEH opraHu3Ma.
OcHOBHBIE TyTH OOpa30BaHUS M HCHONb30BaHMA aneTua KoA mpu pasnuyHbIX
(U3HOIOrMYECKUX COCTOSHUSX OpraHu3Ma.
[lepeamunupoBanue, MNpsMOEe M HENpsAMOE  J€3aMHUHMPOBAHUE  AMHHOKHUCIIOT.
BoccranoButenbHOE aMUHUPOBaHKE. 3HAYEHHE ITHX MTPOLIECCOB.
Buookucnenue, ero 3HaueHne 1 0COOEHHOCTH.
Otmnuns JITHK u PHK. Buasr PHK, ux oco6ennoctu.
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47.
48.
49.
50.
51.
52.
53.
54.

55.
56.

57.
58.

59.

JlpixaTenbHas 1enb: CTPYKTypa, TPAHCHOPT MPOTOHOB M DIEKTPOHOB, MHTUOHTOPBI,
perymsanus. ATda3za.

['mokoHeoreHe3: peakuuu, (EPMEHTHI, PETyNsIus, TKAaHEBbIE OCOOCHHOCTH U
Ouosnoruueckas poiib. Ero cBsi3b ¢ TIMKOIU30M.

[TepeBapuBanue OenkoB: kiaccuuKanus MENTHATUIPOIIA3, UX AKTHUBAIMA M 3HAUYCHHE.
Perymnsmus nepeBapuBanus 6e1koB. ['acTpo-UHTEpCTUIIMATILHBIE TOPMOHBI.

Ponp meuenu B oOMeHe yrieBonoB. YHudukamnus MmoHnocaxapuaoB. OOMEH TIIMKOTeHa U
€ro perymsus.

BuramuHbl:  3HaueHue, TOTPEOHOCTh, Kiaccupukanus. OTauume  BOIO- U
KUPOPACTBOPUMBIX BUTAMUHOB. CTpYKTypa U (QYHKLUHU KUPOPACTBOPUMBIX BUTAMUHOB
(A,D,E, K, Q).

benku: knaccuduxanus u 6MoJI0THIeCKre PyHKITUH.

OU3UKO-XMMHUYECKHE CBOWCTBA OEJIKOB.

MesxopranHslii 0OMEH JUIONPOTEUAOB U XOJIecTepoa.

Jlumuael: xumuuyeckas W Ouojormueckas Kiaccuukanus, CTPYKTypa, CBOMCTBa,
Oouosiornueckue GyHKIIUH.

[TpyHIMIT KOMIUIMMEHTApHOCTHM OMOCHHTE3a MO MaTpule. Buasl um XapakTepucTtuka
MaTPUYHBIX OMOCHUHTE30B.

Crpoenue hepmerToB. CTpykTypa akTHBHOTO 1eHTpa. KodepMeHTsl, nX KitaccupuKamms
u ¢pyHkiun. CTpyKTypa aluloCTEPUYECKUX (PEePMEHTOB.

MexaHu3M 1eiCTBUS CTEPOUIHBIX TOPMOHOB, HOATUPOHUHOB 1 BuTamuHa D.

VYrneBoabl: CTPYKTypa, CBOWCTBA, Kiaccuukaliys, 3SHaueHue.

VYrieBoabl B TUTaHUU. 3HAaYEHUE KpaxMalla, caXxapo3bl, IIUILIEBbIX BOJIOKOH.
BHyTpukieTouHast ayToperysisiusl.

Kupsel B nmuTaHuu: MOTPEOHOCTh, 3HAYCHHUE KUBOTHBIX M PACTHTEILHBIX YKHPOB, JKUPOB
MOPENPOAYKTOB, (YHKIIUU MOJTMHEHACHIIIEHHBIX )KUPHBIX KUCIIOT.
JlexapOOKCHITMPOBAHUE U €70 OMOJIOTHYECKUE (DYHKITHH.

Karabonu3m a30THCTBIX OCHOBAHUMN, HYKJICO3UIOB U HYKJICOTHIOB.

JIBa Tumna neicTBUS FTOPMOHOB B 3aBUCHUMOCTH OT JIOKQJIM3AallUU PELENTOPOB B KIIETKE:
SIIEPHBIA 1 MEMOpaHHBIH.

Jluniuel KpoBH U UX 3HaYeHUe. Kitacchl TUMIONMPOTENI0B, UX OOMEH.

['mukonu3: peakuuu, GEPMEHTHI, PETYISIHS U OMOJOTUYECKOe 3HAYCHHE.

['OpMOHBI KaK MEXKJIETOUYHBIE PEryISITOpbl. AHATOMO-(U3HOIOTHYECKas U XUMUYecKast
KJ1accu(UKalrs TOPMOHOB. Pa3nuuuns roOpMOHOB MO MIUPOTE ACHCTBUS.
OKOJIOr0-0MOXMMHUYECKHE  B3aUMOJEWUCTBUS ~ MEXAY  OpraHM3MaMH  pas3JInYHBIX
CUCTEeMATUYECKUX TPYII.

DKoJoro-6uoxumMuieckas TpaHcopMaius KCeHOOMOTUKOB.

BHyTpuBHI0BBIE B3aUMOJICHCTBHS TPHOOB: TOJIOBBIE (PEPOMOHBI, XEMOATTPAKTAHTHI.
Me:xBHUI0BblE B3aUMOJEHCTBUS: MapasUTH3M TPUOOB, aijenonaTHs, B3aUMOJEHCTBUE
rpubOB C BOAOPOCIISMHU.

MUKOTOKCHHBI,  JKOJIOTMYECKHE  XEMOMEIUAaTopbl  (CTPYKTypa,  XHUMHUYECKOE
B3aMMOJIeHCTBHE ¢ 00BEKTaMU OUOChEpHI).

OnTorene3 MukcomMuiieToB. CuMO103 rpr00B C BBICIIMMH PACTEHUSIMH.

buoxumuueckue cpencTBa HamaJaeHUss TPUOOB Ha PACTEHUsS: MATOTOKCHUHBI, TOPMOHBI
pocta, pepMEeHTHI, 3aKyIOpKa MPOBOJSAIINX COCYAOB.

XUMUYECKUE CPEACTBA 3aIUTHI PACTEHHI OT TPHOOB.

DKojoruyeckasl pojib 3allUTHBIX BELIECTB PACTEHHH M XMMUYECKUX CPEJICTB arpeccuu
rpuboB.

OcCHOBHBIE THIIBI SKOJIOTMYECKUX B3aUMOJIEHCTBUH, OIIOCPEIOBAaHHBIX SK30META00IUTaMU
BOJIOPOCIIEH.



60. Marubupyromiee BO3eiiCTBUE ajuteNonaTui. B3anMoaeiicTBre BOAOPOCIIEH 1 )KUBOTHBIX:
HEHpPOTpONHasi aKTUBHOCTh TOKCHHOB, AHTHUXOJMHACTEpa3HOE JEHCTBUE AHATOKCHUHOB.
JleTeppeHThI.

61. AmtenonaTtust pacTeHH. DKOJIOTHYSCKUN CMBICIT aJlICJIONATHH.

62. TUmbl pacTUTEIBHBIX META0OIUTOB: XEMOPETYJIATOPHI MUILEBOTO MOBeACHUs (HUTO(haros,
XEMOPETYJIATOPHI Pa3BUTHS U IJIOJJOBUTOCTH (GUTO(DAroB.

63. AHTHOBUIIO3UTAHTHl U CHHOMOHBIL. B3anmMoaencTBHE MEXIy BBICIIMMU PACTEHUSMH H
YKUBOTHBIMHU.

64. BHyTpUBHIOBbIE M MEKBUJOBbIC B3aMMOICWCTBHE OPraHU3MOB B cpene OOWTaHMSA:
penr3epsl U paiiMepsl, aJNIOMOHBI U KAPOMOHBI.

65. Knnaccugukanus TokcHueckux coeinHeHnid. TOKCHHBI 0eTKOBOW 1 HEOSIKOBOM PUPOIBI.

66. [IpakTuueckoe IpUMEHEHHE A710B KUBOTHOT'O IPOUCXOXKICHUS.
BuotpancdopmanuskceHOOMOTHKOB.

67. Ilpenensl ycTOMYMBOCTH U aIaliTalluy PA3IMYHBIX BUIOB OMOJIOTMYECKUX OPraHU3MOB K
JICMCTBUIO SAOBUTHIX BEIIECTB M TOKCHKAHTOB.

68. dakTopbl, ONPEAETSAIONIIE BIUSHUE MMOJUTIOTAHTOB HAa SKOCUCTEMBI ((PU3UKO-XUMHUYECKHE
CBOWCTBA, KOH(GOPMAIHS U pa3Mepbl MOJIEKYJI, CTAOMILHOCTD B CpeJie U T.J.).

69. buonoruyeckue cUCTEMBbI, OCYIIECTBISAONINE OUOTpaHCHOPMALINIO KCEHOOMOTHUKOB.

PaspaboTuuk;,

. ,},ﬂ/)z’l% » noneHT Muxaiinenko B.JL
"~ (moamucek)

[Iporpamma cocrtaBiena B cootBercTBUU ¢ TpeboBanusimu OI'OC BO mo nampaBieHHIO
05.03.06 Dkonorus v MPUPOAOIOIH30BAHUE.

IIporpamMmma paccMoTpeHa Ha 3aceqaHuu  Kadenpbl (HU3UKO-XUMHUYECKOH OHOJIOTHH,
ouonmxenepun u omonHpopmaruku 20.02.2023 r. mporokoa Ne 12,

3as. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @ai?z—aﬁ

Hacrosimmass mporpamma He MO:KeT ObITh BOCHpPOHM3BeleHA HU B Kakoil ¢opme 0e3

NnpeaABapUTEJIbHOI0 IMCbMEHHOTI'0 pa3pelIcHUust Ra(])e)]pbl-paspaﬁqunKa nmporpaMmmbl.



