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1. Heﬂb H 3aJa9Y1 TUCHHUIIIMHBI ((MI/IKp03JIeMeHTO3bI N BUTAMHHHAasA HEAOCTATOYHOCTD»

Heab: dopmupoBaHuWe y CTYyJACHTOB 3HAHUH O XMMHUYECKUX JJIEMEHTAaX M BUTAMUHAX, UX
poJu B OMOXUMHUH, (PU3NOJIOTHH U IKOJIOTUHN YEJIOBEKA.

3agaum:
- chopmupoBaTh 3HAHUS O KIAaCCH(PHUKAIMM XUMHUYCCKHMX JJICMCHTOB M BHTAMHUHOB, HX
OMOJIOTUYECKONW POJM W B3aMMOJICHCTBHU B OpraHU3Me; O MHUKPODJIEMEHTO3aX W BUTAMHHHOMN
HEJIOCTATOYHOCTH, ITOCIEACTBHSIX,
- IaTh MPEACTABICHUE O METOJIaX OMPEICIICHNS XMMIUYECKHUX 3JIEMEHTOB B OMOCyOcTpaTax;
- TIO3HAKOMHTBH C Pa3BUTHEM JIMCIJIEMEHTO30B W 3a00JIEBaHUM, BBI3BAHHBIX YCJIOBHSIMH OOHUTAHUS
YelIoBeKa, MEPaMH IO UX MPOPUITAKTHKE.

1. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuurmaa b1.B.17 «MHKPOIIEeMEHTO3bI M BUTAMUHHAS HEAOCTATOYHOCTH)
OTHOCHUTCS K 4acTH, GOpMHUPYEMOii ydacTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUH.

2.2. Jlng u3yueHus JaHHOW y4eOHOU JUCIUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUSI U HaBBIKH,
dbopMupyeMble  TpeaUIeCTBYIOIUMHU  auciumuinHamu:  «OOmias  Ouwonorusi», «OOmas u
HEopranuueckas xumus», «Opranudeckas xumus», «buoxumusy, «MojekynspHas OHOJIOTHS,
«DU3UKO-XUMHUYECKUE METOJIBI B OMOJIOTUNY, «PU3UONOTHS pacTeHU», «DU3UOIOTHs YeTIOBeKa U
KUBOTHBIX», «OXpaHa OKpy:Karolel cpeasl», « MoleKyIsipHble OCHOBBI I€UCTBHS (JEPMEHTOBY.

2.3. [lepedyens mocieayronmx y4eOHBIX AUCIHUIUIMH, JJI KOTOPBHIX HEOOXOAMMBI 3HAHUS,
yYMEHHS ¥ HaBBIKH, POpMHUpyEeMble JaHHON yU4eOHOU TUCIUILINHON: «BHOoCHCTEMBI U 3arpsi3HEHUE,
IIPEeIUINIOMHAs IPaKTHKa, moaroroska k [ MA.

111/ TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS JUCHUITJIMHBI
[Iporiecc OCBOEHHUS NUCHUIUIMHBI «MHKPOIJIEMEHTO3bl U BUTAMHHHAS HEIOCTATOYHOCTH)
HarpaBieH Ha GopmupoBanue komrerenuuun IIK-1 B coorBerctBum ¢ ®I'OC BO u OII BO mo
naHHoMy HampasieHuio noarotosku 06.03.01 «buonorus», npoduis «buoxumus»:
IIK-1: crnocoOeH mpuMEHSATh Ha NPAKTHKE TEOPETUYECKHE OCHOBBI M 0a30BbIE METObI
OMOJIOTUYECKON XUMMHM, TE€HETHKH, MOJEKYJISpHOW Onosoruu, (U3MOJOrMM U OHMOTEXHOJIOTUH
pacTeHuH.

Hepeqeﬂb IJIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘{eﬂl/lﬂ no JTMCHMIIVIMHE, COOTHECCHHBIX C
HHIUKATOPpAMM JOCTHKCHUSA KOMIIeTeHIUI

Komnerenuus HNuaukaropsi Pe3yabTaThl 00y4eHUs1
KOMIIeTeHIUI
I1K-1 HJIK k11 3HaTh: 0COOEHHOCTH XMMHYECKOTO COCTaBa YKUBOI'O
CrocoGen 3HaeT TeopeTHuecKue | OPraHusMa, KJIaCCHU(pUKAIINIO XAMHYECKHX
_ | DIEeMEHTOB M BUTAMHHOB, HX GHOIOTHYECKYIO POJIb B
IPUMEHATD  Ha  TIPAKTUKE | 0CHOBBI ~ OHOJOTHYECKOH | opramusme.
geopeTquCKHe OCHOBBL H | yprnipy, TEHETHKH, | YMeTh: aHAIN3HPOBATH MHKPOIIEMEHTO3bI YEITOBEKA
a30BbIC MCTOBbI o M CIOPOTHO3MPOBATH BO3MOXXHYIO IIPHYUH uX
OuonornyecKoi XI/IMIJ/III/I MOJIeKYIAPHOI GHOsTOTHH, HOﬂBHfHHﬂ ’ ’ e
, .
o NOTCXH JR%058 u :
TeHETHKH, MOJICKYIISIPHOM OMOTEXHOIIO BJ‘IaI[eTI); NPEACTaBICHUAMU O  HapyIIEHUsX
GuoNOrHH, DUHOTOTHH 1 dnonorun pacTeHwii, GyHKUMA Ha ypOBHE KICTKM M  OpraHu3Ma,
’ 2l CBSI3aHHBIX C yYaCTHEM MaKpO- © MHKPO3JIEMEHTOB; O
OMOTEXHOJIOTHH PAaCTeHHIl. | Oa30BBIX METONOB | yeo6x0mmmMocTH  COATAHCHPOBAHHOTO OCTYILICHHS
HCCIIEIOBAaHUH. BUTAMHHOB.
Hﬂ]{m{ 1.2 3HaTh: OCHOBHBIE METOJbI OIIEHKH JJIEMEHTapHOTO
VMeer pUMeHsITE | STATYCa HenoBeka.
VYMeTb: HCMOJB30BaTh 3HAHHMSA MPU  PEILCHUH
OMOXHMUYECKHE n
CHTYalMOHHBIX 33Ja4y W Ha [pPaKTUKEe Ui
MOJICKYJISIPHO- NpoQUIIAKTUKY BUTAMHUHHOM HENOCTATOYHOCTH H
OMOJIOTHYECKHIE MCTOOBI | MUPO3IEMEHTO30B




HCCIIEIOBAHUN IS | Bramets: npencraBieHueM O METOAAX  aHANM3a

I/I3yquHﬂ 6I/IOHOFI/ILICCKI/IX MI/IKp03J'I€M€HTOB B 6H00y6CTpaTaX n METogax
CTOKCHUKAIINUU.
00BEKTOB. JleTorcHian




IV. COIEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM THCHHUILIMHBI COCTABJISIET 2 3aYeTHHIE eMHUIBI, 72 Jac.
W3 HUX peanusyeTcs ¢ UCIOJIb30BaHHEM AIIEKTPOHHOTO O0YUYECHHUS U TUCTAHIIMOHHBIX 00pa3oBaTeibHbIX TexHonoruii 20 wac.
®opMa NPOMEKYTOUYHOM ATTECTANUM: PK3aMEH.

4.1 CopepxxaHue IMCUUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeIEHHOr0 HA HHUX
KOJIMYECTBA aKaJleMUYEeCKHX YaCOB

Ne | Pa3gen qucuumjinHbl/TeMa = Bunbt yueOHO paboThI, dopMa TeKylIero
n/H < BKJIIOYAsl CAMOCTOSITENIbHYIO pPa0OTy O0yUarouXxcs, | KOHTPOJIA
= E MPAKTUYECKYIO OATOTOBKY W TPYIOEMKOCTD ycneBaeMocTu/
2 2 (B yacax) dopma
[ o
o g MPOMeKYTOYHOM
T2, KonTaktHas paborta mpemnogaBaTens ¢ =
= © 2 arrecTauuu
) oOyyaromumucs =
& 2w S (o cemecTpam)
S e = 5 ®
@
2 s = S e 5
5% Z ; £ Jlexmusi | Cemunap/ KouncyabTanus Qe
g = == TlpakTnyeckoe, g
GEJ 3 0 o abopaTtopHoe C% -
=] JI TOPH =
O~ = = 3aHsTHE/ O =
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. XuMHYECKHE 3TTEMEHTHI B OKPYKAIOIEN 8 6 2 2 2 VYerHblit onpoc
CpeJic U OpraHu3Me YeoBeKa
2 | Tema 2. Bruoxumus MaKpOdJICMEHTOB 8 12 2 6 - 4 YCTHBI onpoc
VYerHbli onpoc
3 | Tema 3. Broxumus MHKPOIJIEMEHTOB 8 14 2 8 - 4 poc,
TECT, JIOKJIAT
4 | Tema 4. MHEKpPO3JIEMEHTO3bI YETIOBEKA 8 8 2 2 - 4 YeTHptit onpoc, Tect
5. | Tema 5. BHOreOXUMUIECKHE MPOBUHIIAU 8 8 2 2 - 4 YCTHBIH o1poc, 0K
6. | Tema 6. MeToxn! aHaIM3a U JE€3UHTOKCHKALIUN 8 6 5 4 Toxnan
MHUKPO3JIEMEHTOB
K
7. Tema 7. BuUTaMHHBI KaK HE3aMEHUMBIE 8 8 2 2 4 OIUTOKBHYM
MHUKPOKOMITOHEHTHI MUIIN




4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSATEILHON Pa0oThl 00YYAKOIIUXCS MO AUCHUIIINHE

CamocTosTeIpHas pa60Ta O6y‘IaIOIIII/IXC$I

YueOHO-METOAHYECKOE

OnenouHoe oOecrieyeHue
Cemectp| Haspanwue pasnena, TeMbl . Cpoxn Tpynoemkoc .
Bun camocTosTenbHO# paboTh CpenCTBO CaMOCTOATEIILHOU
BBITIOJTHEHUS | Th (4ac.)
paboThI
[ToaroroBka K MpakTUUECKOMY 3aHSATHIO C HCIIOJIb30BaHUEM CkanpHast M. T
KOHCIEKTA JICKIIMU M PEKOMEHTyeMOH JINTepaTyphl. MHUKpO3JIEeMEHTO3BI
CamocTosTenbHOe N3yYeHNE TEOPETHYECKOTO MaTepHraia o YeJoBeKa [TeKCT] : MeTo.
Borpocy: «PoJb 0TeUeCTBEHHBIX YUEHBIX B CO3/IaHUU ykazanust / M. T.
OMO0AJIEMEHTOIOTUI. CkanpHas, O. B. bapanosa.
IToaroToBka K yCTHOMY OIPOCY. — OpenoOypr : OI'Y, 2012.
-20c.
JlabytoBa H. M. OcHOBBI
OMOrCOXUMUMH [TEKCT]:
Tema 1. Xumnaeckue VYernbiii  |yue6. mocobue / H. M.
8 3JIEMEHTBI B OKPYKaoIIei 1u 2 ompoc  |JIabyroBa, T.A. bankuHa. —

cpelie ¥ OpraHu3Me
YenoBeKa

CII6. : U3n-Bo CII6 roc.
yHUB-T, 2013. — 240 c.
Bunorpanos A. I1.
I"'eoxumust )KUBOTrO
Bemecta [Tekcr] / A. IL.
Bunorpanos. — JI.: AH
CCCP, 1932. -
https://isu.bibliotech.ru
http://e.lanbook.com
https://www.biblio-
online.ru



http://e.lanbook.com/

CamocTosTepHas pa60Ta O6y‘IaIOIIII/IXC$I

YueOHO-MeTOAHUECKOE

OnenouHoe oOecrieyeHue
Cemectp| Haspanwue pasnena, TeMbl . Cpoxnu Tpynoemkoc .
Bun camocTosTenbHO# paboTh CpenCcTBO CaMOCTOATEIILHON
BBITIOJTHEHUS | Th (4ac.)
paboThI
M3ydenne TeopeTHuecKOro Marepuaia o ciaeayroluM BOIIpocaMm: VYerueiit  |JlabytoBa H. M. OcHOBBI
1. ConeprxkaHne XMMHUYECKHUX JIEMEHTOB B OKPYIKaroIleH cpejie. ornpoc  |OMOreoXUMHH [TeKcT] :
2. Pabora c Tabnuueii «CoaeprkaHue XUMUYECKUX 3JIEMEHTOB B yue0. mocobue / H. M.
3eMHOI1 Kope, ruapocdepe, B )KUBOTHOM (Ha IIpUMepe YeJIoBeKa) 1 JlabytoBa, T.A. bankuna. —
PacTUTEIEHOM OpraHU3Max». CII6. : U3n-Bo CII6 roc.
IToaroToBKa K yCTHOMY OIpOCY IO TeMe 2. yHUB-T, 2013. — 240 c.
buonorus. basosslii Kypc
[Qnekrponnslii pecypc] :
Tema 2. buoxumus y1eb. mocobue s
8 2-4 H 4

MaKpO3JICMCHTOB

OakanmaBpoB / mox pen. B.
H. dpeiruna — 2-e m3a. —
9BK. — M.: Opaiir, 2012.
— Pexxum noctyna : D43
«bubaunorexy.

Mensenes C. C. ®uznonorus
pacreHuii [TEKCT] : yueOHUK /
C. C. Mensenes. — CIIo.:
Uzn-eo C.-Ilerep6.. yH-Ta,
2004. -336 c.




CamocTosTepHas pa60Ta O6y‘IaIOIIII/IXC$I

YueOHO-MeTOAHUECKOE

OnenouyHoe obecrieueHne
Cemectp| Haspanwue pasnena, TeMbl . Cpoxnu Tpynoemkoc .
Bun camocTosTenbHO# paboTh CpEACTBO CaMOCTOATENBHON
BBITIOJTHEHUS | Th (4ac.)
paboThI
W3yyeHne TeopeTHIECKOro MaTepuaia Mo ClIeIyOMIUM BOIPOCaMm: Buoxumus [Teker] :
1. Poxp xuciopoa B mporecce crapeHusi. yueOHuk / mon pen E. C.
2. YTIIeKHUCTIbIH Ta3 KaK MICTOYHUK JKU3HHU U pereHepaTop GyHKIMN Cesepuna. — 5-e u31 ucnp.
OpraHu3Ma 4YeJlOoBeKa. u gomn. — M. : 'DOTAP-
3. IIpoOHOTHKH 1 MAaKPO- U MUKPOIJIEMEHTHI. Menua, 2014. — 768 c.
IloBTOpenue w3 Kypca OHOXMMHHM — MEXaHH3M CHHTE3a Kowmos B. I1. buoxumus
MuToxoHApranbHOlH AT®, w3 Kypca (U3HOIOTHH. pacTeHHH — [Texer] : yue6. as Bysos / B.
MEXaHM3M (PUKCAITMH a30Ta. I1. Komos, B. H. IlIsesiosa. —
[MoxroToBka K yCTHOMY OTpOCY (WM TECTHPOBAHHUIO). I]\S/I - Apoga, 2008. — 638 c.
BrImotHEeHIE pacyeTHOTO 3aJaHHUS HOXHMHA 5 BOAHO™
PaccunTaiite cyTO9HYI0 TOTPEOHOCTH CTY/ICHTA B XKele3e i Hofe. MHHCPAIEHOTO - 0OMCHa
. |yuyeOHO-MeTOA. TocobOue /
OueHnrte 00ece4eHHOCTh OpraHu3Ma JaHHBIMH. YcTHBIH .
O. II. Tlo3wiBaiino, JI. B.
MHUKPO3JIEMEHTaMU. ompoc, .
IoAroToBKa K YCTHOMY OTIpocy (TecTy) (TecT) Emnceiikun, A T,
y y onpocy ¥ oK Cobones. — Burebck : YO
T 3 BI'AMB, 2007. - 27 c.
8 CMa 5. bHOXHMHs 5-7H 4 Huxudoposa JI. O.

MHKPO3JIEMCHTOB

Brustame TspKETBIX
METaJUIOB Ha TPOIIECCHI
OMOXHMHUYECKOTO
OKHUCIICHHS OPTaHUYECKUX
BEIIECTB . [TEKCT]:
MmoHorpadus / JI. O.
Huxudoposa, JI. M.
benononbckuit. — M.:
JlaGoparopust 3HaHMIA,

2015. - 81 c.
CKaJIbHBIN A. B.
MUKpPO3TIeMEHTHI IS

BaIlIeTO 3JI0POBbsI [TEKCT] /
A. B. Ckanbnpiii. - M. :
Onuke 21 Bek, 2003. - 238
[




CamocTosTepHas pa60Ta 06yqa}01111/1xca

YueOHO-MeTOAHUECKOE

OnenouyHoe obecrieueHne
Cemectp| Haspanwue pasnena, TeMbl . Cpoxnu Tpynoemkoc .
Bun camocTosTenbHO# paboTh CpEACTBO CaMOCTOATENBHON
BBITIOJTHEHUS | Th (4ac.)
paboThI
IlonrotoBKka K MpPAaKTUYECKOMY 3aHATHIO C HCIOJb30BaHUEM CxanpHast M. T'.
KOHCIIEKTA JIEKLIUU U PEKOMEHTyeMOU JTUTepaTyphl. MHKpPO37IEMEHTO3HI
CamocTosTeNbHBII OO0 JIMTEPATYPhI U U3yUeHHE 4eJIoBeKa [TEeKCT] : METOS.
TEOPETUYECKOTr0 MaTepHana Mo CIeAyIOIIUM BOIIPOcaM: ykazanusti / M. T.
1.Haubonee  pacnpocTpaHeHHble  JNe(QUUUTBI U W30BITKH CkanbHas, O. B. bapanosa.
MHUKPOAJIEMEHTOB y U€JIOBEKA, UX MPUUMHBL. — Openoypr : OI'Y, 2012.
2.MeponpusaTas 1o IpOoPHIAKTHKE MAKPOIIEMEHTO30B —-20c.
[ToaroroBka Kk yCTHOMY OIIpocy (TECTy). Yeraprit  |UMMyHosorus U
8 Tema 4. MUKpO3J1€MEHTO3bI 8 Y y opocy (recty) 7-8 1 4 ompoc  |amrepronorus / Conuapos
YeJIOBEKa (tect) A.TL., Dpeiipmnn U.C.,
CmupHoB B.C. - OcHOBBI
KIMHAYECKOMN HUMMYHOJOI'HH U
METOI0JIOTHYECKHE MOAXO0IbI
K OIIEHKE MIMMYHHOTI'O CTaTyca
CkanbHbiii A. B.
MUKpO3TIeMEHTHI IS
BaIIIeTO 37J0POBbSA [TeKCT] /
A. B. CkanbHblil. - M.
[Toxbop u ananu3 y4eOHOM U HAYYHOU JTUTEPATyPHI 1O Bunorpagos A. I1.
CIEIYIOIEeMY BOIPOCY: I'eoxumust )KUBOTO
DHaemuueckue 3a00JIeBaHUs, CBA3aHHbBIE C 0COOEHHOCTAMU Berectna [Tekct] / A. I1.
OuoreoieH030B baiikaibCKOro pernoHa, Mepbl U UX MpOoGHUIaKTHKA. Bunorpanos. — JI.: AH
IToxroToBka gokiaga ¢ Mpe3eHTauel Mo JTaHHOMY BOIIPOCY CCCP, 1932. -
W 3cce 1o TeMe «bruoreoxumuueckue NpOBUHIMU — MU, B JlabytoBa H. M. OcHOBBI
KOTOPOM MBI JKUBEM). OMOTeOXUMUH [TEKCT] :
Hoxkmaxg  |y4eb. mocooue / H. M.
8 Tema 5. buoreoxumuueckue 8-9 4 yerupiii | JIaGyToBa, T.A. bankuna. —
MIPOBUHITUH ompoc  |CII6. : U3x-Bo CII6 roc.

yHUB-T, 2013. — 240 c.
Yuenue o buochepe
[TexcT] : yue6. mocobue
IS CTy ., 00yd. B
maructpatype / O. 3.
Epemuenko. — M.:
Axkanemus, 2006. — 233 c.
W HTEepHET-UCTOYHUKHU.
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http://kingmed.info/knigi/Immynologia_i_allergologia/book_3245/Osnovi_klinicheskoy_immunologii_i_metodologicheskie_podhodi_k_otsenke_immunnogo_statusa-Goncharov_AG_Freydlin_IS_Smirnov_VS-1997-pdf

CamocTosTepHas pa60Ta O6y‘IaIOIIII/IXC$I

YueOHO-MeTOAHUECKOE

OrieHo4yHOE obecreueHue
Cemectp| Haspanwue pasnena, TeMbl . Cpoxnu Tpynoemkoc .
Bun camocTosTenbHO# paboTh CpEACTBO CaMOCTOSITEIbHOM
BBITIOJTHEHUS | Th (4ac.)
paboThI
W3y4uTh TCOPSTHICCKHI MAaTEPHA 110 CICIYIOIIUM BOIPOCaM U CkanbHbIi A. B.
MOJITOTOBUTH JTOKJIAJ C TPE3CHTAIIUCH 1O OJTHOMY U3 HUX: MUKpPO3JIEMEHTBI JJ1s1
1. MeTons! aHanm3a: BaIIIeTO 37I0POBbS [TEKCT] /
XHUMHKO-TOKCUKOJIOTHYECKUE METOJIbI, PEHTTCHO(TYOPECIICHTHBIH A. B. Ckanbspli. - M. :
METOI, METOABI  IUIAMCHHOW W aTOMHO-a0COpPOIIMOHHOM Omnukc 21 Bek, 2003. - 238
CHEKTPOPOTOMETPHH. c.
2.MeTonpl  JETOKCHKAIlMH: TIEeMOJHANIN3, KOMIICHCAIIMOHHBIN CkanpHass M. T'.
QIMaJi3, COPOIIMOHHBIC METOMBI, XeJaToTepanys, miasmModopes. MUKpPO37IeMEHTO3HI
Tema 6. MeToas! aHaIM3a U Joxnag |4enoBeka [TEKCT] : METO/.
8 JI€3UHTOKCUKALINU 10-11 1 4 ykazanusi / M. T
MHKPOJIEMEHTOB CkanbHas, O. B. bapanosa.

— Openoypr : OI'Y, 2012.
-20c.

Huxonaes A. 4.
buonoruueckas Xxumus
[Tekcr] : yueOHuk / A. .
Hukonaes. — M.: Men.
uHpOpM. AreHTcTBO, 2004.
— 566 c.




CamocTosTepHas pa60Ta O6y‘IaIOIIII/IXC$I

YueOHO-MeTOAHUECKOE

OnenouyHoe obecrieueHne
Cemectp| Haspanwue pasnena, TeMbl . Cpoxnu Tpynoemkoc .
Bun camocTosTenbHO# paboTh CpenCcTBO CaMOCTOATENBHON
BBITIOJTHEHUS | Th (4ac.)
paboThI
M3ydenne TeopeTHUeCKOro Marepuraia o ciaeayonuM BOIIpocam: buoxumus [Teker] :
1.buonornyeckl aKkTHBHBIC JO0ABKU K MHINE, TPUMEHSIEMBIE IS yueOHuk / mon pen E. C.
KOpPEKLIUH XHUMHUYECKOTO COCTaBa THILIH YeJloBeKa Cesepuna. — 5-e u31 ucnp.
(1OTIOTHUTEIbHBIE UCTOYHUKU HYTPHEHTOB: Oelika, aMHHOKHCIIOT, u nom. — M. : TDOTAP-
JKUPOB, YIIIEBOJOB, BUTAMUHOB, MUHEPAJIbHBIX BEIIECTB, MUILEBHIX Menua, 2014. — 768 c.
BOJIOKOH). Komosg B. I1. buoxumust
2.IIpo¢mnakTika BATAMUHHON HETOCTATOUHOCTH. [Tekcr] : y4e6. must By30B /
[ToaroroBka K KOJUIOKBUYMY IO TEME 7. B. I1. Komos, B. H.
Tema 7. ButaMuHbl Kak LIBenosa. — M. : Ipoda,
8  [HezameHuMmbIe 12u 4 Konnoxsuym|2008. — 638 c.

MUKPOKOMITIOHCHTBI ITHUIIH

Hukonaes A. A1.
Buomornueckas xumus
[Tekcr] : yueOHuk / A. .
Hukonaes. — M.: Men.
undopm. Arenrctso, 2004.
—566c.

Jlenunmxep A. OcHOBBI
ouoxumun [Tekct] : T.3. —
M.: Mup, 1985. -320 c.

OO6muii 00beM CaMOCTOATETHLHON pabOTHI MO TUCIUILIMHE (Yac) — 26

N3 Hux o0beM camMoOCTOSATENbHON padOoThl € HCIOIb30BAaHHUEM JIIEKTPOHHOIO OOY4YeHHS U

JUCTAHIITMOHHBIX O6pa30BaTCJIBHBIX texHonoruit — 10 4gac.







4.3 Conepxxanue y4eOHOro MmaTepuaJjia

Tema 1. Xumuyeckue 3j1eMeHTHI B OKpY:Kawouleil cpege M opraHusMe 4eiaoBeka. lcropus
W3YYCHHSI POJIM XUMHYECKHX 3JIeMEHTOB. JKMBOW OpraHm3M Kak €IWHAas CaMOPETyJIUPYIOMIAscs
ycTodumnBas cucrema. Kinaccudukanum OHOreHHbIX 3ieMeHTOB. Conep)kaHue 3JIEMEHTOB B
OKpY>Karollel cpere.

Tema 2. buoxumusi makpodiaementoB. Opranorensl (C, H, O, N), GyHKIHMH, HOPMBI, IPHUNHBI
MOBBIIICHUS U CHUKCHHSI MX COZICPXKaHHS B OpraHusme, mocieacTsus. P u S, ux Oumonorudeckas
pOJNib, TPUYMHBI TIOBBIIICHUS M CHUXKEHHMS HUX COJIEpP)KaHUA B OpraHu3Me, IOCIEACTBHUSL.
BzaumoneiictBre Mmexay Hytpuentamu. Monsl snektposutHoro ¢oua (Ca, Mg, Na, K, CI),
(GyHKIIUM, HOPMBI, IPUYUHBI MOBBIIICHUS M CHU)KCHUS UX COJEp)KaHUS B OpraHu3Me, BIUSHUE
nucbananca MepeurcICHHBIX AJIEMEHTOB Ha opranu3M. Na u K — copaTHHKY ¥ CONIEPHUKH.

Tema 3. buHOXMMHSI MHKPOIJIEMEHTOB. OCCCHIIMAIbHBIE MHUKpOdIeMeHThI. JKemezo —
HEO0OXOIUMBI KOMIIOHEHT JIJIsl YeJI0BEeKa, €ro poJib, HEJOCTATOK U M30BITOK B opranuszme. Cu, Zn,
Mn, Cr, Se, Mo, | u Co, ux 3HayeHuwe, QyHKIHH B OpraHu3Me, ACPUIUT U H30BITOK ITUX
3JICMEHTOB, CBSI3aHHBIC C HUMH 3a00JICBaHHUSI.

VcnoBHO 3cceHnnanbabie MukposaemenTsl: B, Br, F, Ni, Li, V, Si, ux 3nauenue, pyHKINHU B
opranu3me, 1eUIUT U U30BITOK ITUX IIEMEHTOB, CBSI3aHHBIC C HUMH 3a00JICBaHHUS.

ButamuHbl Kak He3aMEHHMbIE MHKPOKOMIIOHEHTHI muid. Hapymenue weraboiu3zMa mpu
HEJO0CTAaTKE BUTAMHHOB.

Tokcuunbie mukpoaiementel: Al, Cd, Pb, Ba, Wi, Ta, Be, Hg u apyrue moreHuambHO-
TOKCHUYHBIE MUKpO3JIeMeHThI. CoiepKaHue KaJIMHsI, CBHHIIA U PTYTH B TIOYBE, PACTCHUSIX, BO3IyXE,
Pa3IMYHBIX MUILIEBBIX MPOAYKTaX U OpraHu3Me yenoBeka. OrpaHruueHue J03bl TSHKEIbIX METAIJIOB.
KyMmynsaTuBHast Harpy3ka TOKCHIHBIX MHKPOAJIEMEHTOB.

B3aumoneiicTBue MeXy Makpo- U MUKPOIJIEMEHTAMHU.

Tema 4. Mukpo31eMeHTO3bI YyeJioBeKa. Knaccudukanus MHUKPO3JIEMEHTO30B.
[TonuMuKkpodIeMeHTO3bl. ATOMOBUTO3bI YeloBeKkaa. HapyleHrne MUKpPOIIEMEHTHOTO TOMEoCTasa.
Haubonee pactpoctpaneHHble A€PUIUTH U U30BITKH MHUKPOIJIEMEHTOB y Y€JIOBEKa, UX MPUYUHBI.
[ToTpeOHOCTH 4YelOBEKa B MHUKPOIIEMEHTaX B pa3lUYHbIe MEPHOJbl €ro CyIIeCTBOBaHUS.
CHHepru3M W aHTAaroHW3M MUHEPATBHBIX 3JIEMCHTOB B OpPraHU3ME dYelloBeKa MepompusaThs IO
npoUIaKTHKE MUKPOIIIEMEHTO30B.

Tema 5. BuoreoxumMmuveckue MPOBUHIIUM. BHOTOTHYECKUE peaKIMM OpraHW3Ma HAa M3MCHCHHE
reOXUMHUYECKUX (aKTOpoB. OHJEMHUYEcCKHe 3a00JeBaHMs, CBsI3aHHBIE C OCOOEHHOCTSAMU
OouoreoleHo30B baliKalbCKOro pernoHa, Mepbl U HMX MNPOPUIAKTHKA. 30HBI C IOBBIIIEHHBIM
COJIEp’)KaHUEM TOKCUYHBIX MHKpodyieMeHToB. [lumieBas perymismus HMMMYHOAe()UIIUTHBIX
COCTOSIHMI.

Tema 6. MeToabl aHa W32 U [1€3UMHTOKCHKAIUMM MHUKPOIJEMEHTOB. MeToAbl ONpeeieHus
MHUKPO3JIEMEHTOB B ounocyOcTparax: XUMHUKO-TOKCHKOJIOTUICCKHE METO/IBI,
pPEHTTeHOIIYOPECIICHTHBI ~ METOA,  METOJIbl  IJAaMEHHOW U aTOMHO-a0COpPOIIMOHHOM
CHEeKTpoGOTOMETPHH U Jp. MeEToAbl JIETOKCUKAIIMU: TeMOJUAIN3, KOMIICHCAIIMOHHBIA JHATN3,
COpOIIMOHHBIE METO/IbI, XeNaToTeparnus, miazModopes.

Tema 7. BuraMuHbI KaKk He3aMeHMMble MHKPOKOMIIOHEHThI nmuinu. OOmIas xapakTepucTuka
BUTaMUHOB, UX Kiaccuuxamnus. BomopactBopumbie Butamunbl (PP, C, rpynnet B u ap.), ux
¢bynkuu. OOmiee mpeiacTaBieHHe o0 MeTabonu3Mme, OMOCHHTE3€e BOJAOPACTBOPHUMBIX BUTAMHUHOB.
KupopactBopumslie Butamunsl (A, K, E, 1), ux ¢pynkiun. O61ee npeacraBieHne 0 MeTadoan3me,
OMOCUHTE3e IKUPOPACTBOPHMBIX BUTAaMHHOB. HapymreHne Meraboiau3Ma TMpH  HEJIOCTaTKe
BUTaMUHOB. [HWMO- M THUNEPBUTAMUHO3bI. ABUTAMUHO3BL. Meponpusarus 1o MpoduiakTUke
BHTAMHUHHOM HEIOCTATOYHOCTH.



4.3.1. TlepeuyeHb CEeMHHAPCKHX, MPAKTUYECKHUX 3aHATHI U J1a0OPaTOPHBIX PadoT

Ne Ne pazpena n HaunmenoBanue TpyroeMKoCTh Ouenovnble Dopmupyem
n/H TeMbl CeMHMHAPOB, (uac.) cpeacTsBa ble
NPaAKTHYECKUX U Bcero N3 nux KOMIIETEHIIN T
JIa0opaToOpPHBIX padoT | yacoB npaKTH4ec (MHIMKATOPBI
Kas )*
NMOJATrOTOBK
a

1 2 3 4 5 6 7

1 | Temal. 2 MK-1
XuMu4eckue Knaccudpukanun UK nx11
3JICMEHTHI B OMOTCHHBIX 2JIEMEHTOB. Yernprit onpoc
OKpY’Karolen
cpeJic U OpraHu3Me
YeJIoBeKa

2 | Tema 2. Makpoanementsl: C, H, 2 VCTHBIIH onpoc MK-1
buoxummus O,N,PuS. HJIK k11
MaKpO3JIEMEHTOB

3. | Tema 2. MakpoanemenTsl: Ca, 4 VCTHBIH onpoc MK-1
buoxumus Mg, Na, K, CL. UK k11
MaKpO3JIEMEHTOB HJIK nx12

4., | Tema 3. DcceHIaibHbIe 4 YeTHIi ompoc K-1
Broxumus MHKPODJIEMEHTHI. (wmu Tecr) UK nx-11
MHKPOIJIEMEHTOB MK a2

5. | Tema 3. Y cI0BHO 3CCeHIMATbHBIE. 2 IK-1
buoxumus Hoxmaz UK nxaa
MHKPO3JIEMEHTOB

6. | Tema 3. TokcuuHbIe 2 VCTHBIH ompoc MnK-1
Broxumust MHKPO3JIEMEHTBI. (wmm Tec) HJIK nx-11
MHKPOIJIEMEHTOB HJIK nr12

1. MHEKpOdIEeMEHTO3bI 2 YeTHBlii onpoc MK-1
Tema 4. YeloBeKa MK nraa
MHuKpOdIIEMEHTO3bI HIIK a2
YeNioBeKa

8. | Tema 5. DHJeMUYeCKre 2 Toxnan, nK-1
buoreoxnMmudeckue | 3a00/1eBaHus, CBI3aHHBIE YCTHBIi 01poc MK nraa
HPOBUHIIUH ¢ 0COOCHHOCTSIMU HIIK a2

OHOreOIEHO30B
Baiikanbckoro peruona,
MEpBI U UX
npoUIIaKTHKA.

9. | Tema 6. MeTonl aHAIN3a U 2 Toxnan nK-1
Mertonp! aHanu3a U | JTETOKCUKAIIUH. K nk-11
IE3UHTOKCUKALINU HIIK nr1.2
MHUKPO3JIEMEHTOB

10. | Tema 7. BognopactBopumelie 2 Kosmoknym MK-1
Buramuns! kak BUTAMHUHOBI. HJIK mr11
HE3aMEHUMBIE WK nxa2
MHUKPOKOMITOHEHTHI
TTHIIH

4.3.2. Ilepeyenbr TeM (BONPOCOB),
CTY/IeHTAMHM B PAMKaxX camocTosTebHoil padoTsl (CPC)

BBIHOCMMBIX Ha CaMOCTOATEC/IbHOEC M3YYCHHUE




Ne n/m

Tema

3aganne

®opmupyemasn
KOMIIeTeHI M

UK

Tema 1.

XUMHUUECKHUE IJIEMEHTHI B
OKpY’Karolllel cpene u
OpraHm3Me YelloBeKa

W3yuuts TeopeTnuecKkuit
MaTepHal 10 CIeIyOIEeMy
BOTIPOCY:

1. Ponb oTedecTBEHHBIX
YYEHBIX B CO3TaHUHU
MHKPOAJIEMEHTOJIOTHH:

B.M. Bepmanckmii, A.IL
Bunorpanos, B.B.
KoBansckuii, I'.A. Babenko,
AN. Benunkos, AN.
Boitnap, JI.P. HoszaproxuHa,
A.IL ABIIBIH, AA.
’KaBopoHKOB, A.B.
Ckampaprii, B.JI. Cycnukos,
U.M. BopoHuos.
[oaroToBUTECI K YCTHOMY
OTIpOCYy.

[IK-1

HJIK nik-11

Tema 2.
buoxnmusa
MaKpOdIJIEMEHTOB

W3yuuts TeopeTnueckuit
MaTepHall 1o CIeIyoIuM
BOIIpOCaM:

1. ConepxaHue XUMHYECKUX
3JIEMEHTOB B OKpY>Karollen
cpezne.

2. CocTaBUTH CPABHUTEIIBHYIO
Tabmuiy «ConepxaHue
XMMHYECKHX JIEMEHTOB B
3eMHOI1 Kope, ruapocdepe, B
KHBOTHOM (Ha Ipumepe
YeJI0BeKa) U PACTHTEIHLHOM
OpTaHMu3Maxy.
[ToaroToBUTHCS K YCTHOMY
oIIpocy.

[K-1

HJIK nix-11
UK nxa2

Tema 3.
buoxumusa
MHUKPODJIEMEHTOB

N3yuuts TeopeTuuecKkuil
MaTepual 1o CIEAYIOINUM
BOTIPOCaM:

1. Ponb kucnopoa B
MPOIECCE CTapeHUsI.

2. YTiekucIbii ra3 Kaxk
HCTOYHHUK KHU3HH U
pereHepaTop QyHKIHA
OpraHu3Ma YeIIOBeKa.

3. [IpoOnOTHKH ¥ MaKpO-
MUKPOIJIEMEHTHI.
[ToBTOpUTH U3 Kypca
OHOXHUMHH — MEXaHNU3M
cunte3a ATO
MHTOXOHJIpHAJILHOM, U3 Kypca
(u3. pacTeHn — MeXaHU3M
(ukcarmu a3ora.
BrinonHuTh pacyeTHoe
3a/1aHue.

IToAroToBUTHCS K yCTHOMY
ompocy (Tecty).

[K-1

HJIK nik-11
HJIK nra.2

Tema 4.
MUKpO371eMEHTO3BI
JeJoBeKa

N3yunth TEOpETHYECKHI
MaTepHall 110 CIeAyOIUM
BOTIpOCaM:

1.Hau6Gonee
pacmupocTpaHeHHBIE
TNeQUITUTHI u HU30BITKH
MHKpPO3JIEMEHTOB y UYEJIOBEKA,

[K-1

HJIK niK-11
UK nr1.2




UX IPUYHMHBL
2.Meponpusrus i)
IpOoQHITaKTUKE
MHUKPO3JIEMEHTO30B.
[logroroButs  HOKNam ¢
Ipe3eHTale Mo oJHOMY M3
BBIIIE 0003HaUYEHHBIX
BOIIPOCOB.

IToAroToBUTBECS K YCTHOMY
ompocy.

Tema 5.
brnoreoxumuueckne
MTPOBUHITIH

[omoOpats u
MIPOaHATN3NUPOBATH YUEOHYTO
1 HayYHYIO JUTEPATypy IO
CJICAYIOIIEMY BOIPOCY:
DHaeMuueckue 3a00JIeBaHus,
CBSI3aHHBIC C 0COOEHHOCTSIMHU
6uoreoreHo30B baiikaabckoro
peFI/IOHa, MepI)I u nux
npoQuIaKTHKA.

CocCTaBUThH IIaH-KOHCTICKT.
Harmacats 3cce o Teme
«broreoXxuMuIecKre
MIPOBUHIIMN — MHUP, B KOTOPOM
MBI JKHBEM).

IToAroToBUTECS K yCTHOMY
Ompocy.

[K-1

HJIK nik-11
HIIK nxa2

Tema 6.

Mertoanl aHanM3a 1
JIE3UHTOKCUKALIUU
MHUKPOAJIEMEHTOB

W3yuuts TeopeTudecKuil
MaTepHall 1o CICIYIINM
BOIPOCaM H MOJITOTOBUTH
JIOKJIaJ] C Ipe3eHTanuei mo
OJTHOMY U3 HHX:

1. Meropb! aHamnm3a:
XHUMHKO-TOKCUKOJIOTTYECKHUE
METO/IHI,
PEHTTeHO(ITyOpPECIECHTHBIH
METOJI, METO/bI TUIAMEHHOH U
aTOMHO-a0COpOIIMOHHOM
CHEKTPO(HOTOMETPHH.
2.Metoapl JIE€TOKCUKAIIUU:
FeMOIUAITN3,
KOMIICHCAIIMOHHBIN  JHaju3,
COpOITMOHHBIE METO/IbI,
XeNmaToTeparms,

mrazmModopes.

[IK-1

HJIK nik-11
WK nra.2

Tema 7.

ButamuHbI Kak
He3aMeHUMBbIC
MHUKPOKOMITIOHEHTHI [THILIHA

W3yuuth TeopeTnueckuit
MaTepuail 1o clIeayrIuM
BOIpOCaM:

1.buosornyeckn  aKTUBHBIC
I00aBKH K THIIIE,
MIPUMEHSIEMbIE U1l KOPPEKIMN
XAMHYECKOTO COCTaBa ITHUINU
4eoBeka  (JOIMOJIHUTEIbHbBIE

HNCTOYHUKHU HYTPUECHTOB:
Oenka, aMHUHOKHCIIOT, >KHPOB,
YTJIEBOIOB, BUTAMHHOB,
MUHEPATBHBIX BEIIECTB,

MTUIIEBBIX BOJOKOH).

2 Ilpodunakrrka
BUTaMUHHOM
HEJI0CTaTOYHOCTH.
IMoaroroBuThCS K
KOJUIOKBUYMY 110 TeMe 7.

[K-1

HJIK nix-11
UK nr12




4.4. MeToan4yeckne yKa3aHusi 110 OPraHU3alMi CAMOCTOSTEIbHOI PadoThI CTYIeHTOB

CamocrosTenbHas paboTa CTYAEHTOB SBIISETCS COCTAaBHOM YacThl0 Y4eOHOIro Iporecca |
MMEeT LIeJIBI0 3aKpeIyIeHHEe U yriayOieHne MoJTyYeHHbIX 3HaHUN U HaBBIKOB, TIOUCK U MIPHOOpETEHNE
HOBBIX 3HAHHI, a TAK)KE BBIMOJHCHUE YICOHBIX 3a/IaHUM, MOATOTOBKY K MPEACTOSIIUM 3aHSATUSIM U
3ayery.

st opraHM3aliii  CaMOCTOSITENIbHOM paboThl MO JUCHUIUIHHE «MHKPOIJIEMEHTO3bl U
BUTAMUHHAsl HEJOCTaTOUYHOCTH» HCIONb3YIOTCS Clenytonue (GOopMbl CaMOCTOSTENbHON yueOHOU
paboThI:

- PaGota Haj KOHCIIEKTOM JIEKIIHMH.

- [TonOop, n3yueHue, aHanu3 peKOMEHI0BAHHON JIUTEPATYPBHI.

- CaMOCTOSITENTbHOE U3YUYCHHE OTAEIbHBIX TeM, Naparpados, He U3TOKEHHBIX B JIEKIIUU.

- IloaroroBka K NpPakTHUYECKOMY 3aHATHIO (TEOpPETHYECKas IMOJAIOTOBKA, a TAKXKE pEIICHHE
3aJla4, OTBETHI Ha BOIIPOCHI, BHIIIOJHEHUE 3aJaHUN U T.1I.).

- [loaroroBka K TeCTUPOBAHNIO, KOHTPOJIBHON paboTe, yCTHOMY ONpPOCY.

- [loaroroBka k 3ayery.

lucomennvlie pabomwl. J1ns u3yuyeHUs T€M, HE HU3JIOKEHHBIX B JIEKLIMU, PEKOMEHAYETCS
UCIOJIb30BaTh OCHOBHYIO M JOIMOJIHUTENbHYIO JIMTEPATYPY, @ TAK)KE MCTOUYHUKU, HAWJECHHBIC MPU
MIOMOUIM MH(OPMALMOHHO-CIIPABOYHBIX M IOMCKOBBIX cucTeM. [l 3akperuieHus marepualia
PEKOMEHIyeTCs [IeNaTh KpaTKUe KOHCIEKTHI 110 TEME.

Peghepam — popma mucbMeHHON pabOTHI, KOTOpasl MPEIACTABISICT COO0N KpaTKOE H3JI0KCHHE
COJZIep>KaHusl Hay4YHBIX TPYJIOB, JUTEpaTyphl MO omnpeneieHHod Teme. OO0beM pedepata MOKET
nocturatb 15-20 cTp.; Bpems, OTBOAMMOE Ha €ro MOATOTOBKY — OT 2 HeJedb A0 Mecsla.
[ToarotoBka pedepara MOapPa3yMeBAaET CAMOCTOSTENLHOE W3YYEHHE CTYJIEHTOM HECKOJIbKUX
JUTEPATyPHBIX UCTOYHUKOB (Yy4€OHUKOB, MOHOTpaduii, HAYYHBIX CTATeH U T.J.) MO ONpPeneIEHHON
TeMe, He paccMaTpuBaeMoOW MOAPOOHO Ha JIEKIMH, CHCTEMAaTU3allhI0 MaTepHalla U KpaTKoe ero
uznoxxenue. llens Hanucanus pedepata — NPUBUTUE CTYACHTY HABBIKOB KPaTKOTO U JIAKOHUYHOTO
MpEJICTaBICHUs] COOpaHHBIX MaTepualoB U (AKTOB B COOTBETCTBHM C TpeOOBaHUSAMU,
MPEABSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM M CTAThSIM.

CrtpykTypa pedepara BKIIOUYAET:

- TurynbHBIM TUCT.

- CoznepxaHue.

- Beenenue, rie kpatko Gpopmynupyetcst mpoOiema, 1elib U 3a1a4u pedepara.

- OcHOBHas 4acTh PaOOTHI COCTOMT M3 HECKOJBKUX pa3/leloB, B KOTOPHIX M3JIaraercsi CyTh
TeMbI pedepara.

- 3aKIIIOUeHHE.

- CIMCOK HCII0JIb30BAHHOM JINTEPATYPBI.

I[Ipu odopmnenun pedepara cieayeT MNPUIACPKUBATHCS TEXHHUECKUX TpeOOBaHUIA,
MpeIbABISEMBIX K pedepaTaM U KypCOBBIM paboTaM, UMEIOIIMXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- OlleHKa «OTJIMYHO» BBICTABJISIETCS B TOM Cllydae, €cilid B pedepare MOJHOCThIO PACKPHITA
TeMa, MPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSHME BONpPOCA, MaTepHall H3JIOKEH JIOTHMYHO,
MoCNe0BaTebHO, TpHuBenIeHO HEe MeHee 10 JuTepaTypHBIX HMCTOYHHKOB (CpeAd KOTOPBIX
npeobnagaeT aWTeparypa 3a mocieaHue S5 ner), pedepar odOpMIEH B COOTBETCTBUH C
TEXHUYECKUMHU TPeOOBAHUSIMHU, IPEABIBISIEMBIMH K TAKOTO poJia paboTaM.

- OneHka «Xopolo» - TeMa pacKpbITa, IPUBEIEHO JOCTaTOYHOE KOJMYECTBO MaTepuana, HO
MIPY 5TOM MaTepHall B HEOCTAaTOYHOW CTENICHH MPOAaHAIN3UPOBAaH aBTOPOM, odopMieHue pedepara
COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OmeHka «yJOBIETBOPUTENIHLHO» - T€Ma PACKPHITa MOBEPXHOCTHO, MaTepual MPUBEICH Kak
mpocrtasi KOHCTarauus (akToB, HE MNpPOaHATU3UPOBaH, B OQOPMIIEHHMHM HMEIOTCS TEXHHYECKHE
HEJIOCTATKHU, CIUCOK JIUTEPATYPbl COAECPKUT MEHEE 5 UCTOUYHUKOB.

- OueHka «HEYAOBIETBOPUTENBHO» - TeMa HE PACKphITa, CKYIHBIH O0BEM TNPUBEICHHBIX



MaTepHaoB.

Yemuvui 0oknad — 310 coobmenune B TeueHne 10-15 MuUH, B KOTOPOM CTYAEHT B JJAKOHUYHOMH
(dopMe TOJDKEH H3JI0KHUTh MaTepuall 10 COOTBETCTBYIOLIEH TeMe, MPUIACPKHUBAACH CIEIYIOLIETO
IUIaHA: BBEJECHHWE, OCHOBHAs 4acTh, 3aKitoueHue. Jlokman compoBoXkaaeTcs Ipe3eHTauuei,
OTpakarollle OCHOBHBIE IIOJIOXKEHHUS II0 COOTBETCTBYIOLIEH TeMe, BKIIOYAIOIIECH HarisIHble
MaTepHuaisl (cxembl, Tabnuupl, Goto u T.1.). [lo OKOHUAHMM JOKJIaAa CTYACHTY 3a/al0T BOIPOCHI,
KaK IperojaBaTeslb, TaKk M CTYAEHThl, Ha KOTOpPbIE AOKIAJUMK JOJDKEH JaTh HCYEPIbIBAIOILNE
OTBETHI.

Kputepuu onieHuBaHus yCTHOTO JOKJIAa:

- Ouenka «oTIM4YHO». B /0KIaze NOJHOCTBIO pACKpbITA TEMa, IPOAHAIN3UPOBAHO
COBPEMEHHOE COCTOSIHME BOIPOCA; CTYJIEHT CBOOOAHO BJIAJEET MaTEpUaNoM, M3JIaraeT ero
JIOTHYHO, TOCIIEI0BATEIbHO, JTAKOHUYHO, COOJI0Aas OCHOBHBIC MpaBWiia KyJIbTypbl peur. Jlokiazn
COIIPOBO’KAAETCS MPE3EHTALMEH, KOTOpasl OTpa)kaeT OCHOBHBIE MOJIOKEHUsSI JOKJIa/1a, IPEe3eHTaLUs
COCTaBJIEHa TPaMOTHO C COOJIOIGHHEM OO0mMX TpeOoBaHM, mpaBui mpudTOBOro odopmieHus,
nojauu rpauyeckoro MaTepuana, UMEITCS CCbUIKA Ha NpHUBEIeHHbIE (POTO, PUCYHKH, CXEMBbI U
T.JI., IPUBOJUTCS CIIMCOK HMCIIOJIB30BAaHHOM JuTepatypsl. [Ipu obcyxaeHnn AoKiIana CTyIeHT daeT
HCUEpIIbIBAIOIME, ApPTYyMEHTUPOBaHHbIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Ouenka «xopomoy». Tema packpbiTa, NPUBEAEHO JOCTATOYHOE KOJMYECTBO Marepuala, HO
IIpU 3TOM MaTepuajg B HEJOCTAaTOYHOH CTeNeHM IMpoaHaTu3upoBaH aBTOpoM. IIpe3eHTanus He B
MOJTHOM CTENEHH COOTBETCTBYET OOImMM TpeOoBaHusM. OTBETHI CTYJCHTAa HE Ha BCE BOIPOCHI
SIBJISIIOTCS] UCUEPIBIBAIOLIMMHU U apIyMEHTUPOBAHHBIMH.

- OneHka «yJ10BIETBOPUTENIBHO». TemMa pacKkpbITa HE MOJIHO, MaTepUal IPUBEIEH KaK MpocTas
KOHCTaTalusi (akToB, HE NPOAHAIU3UPOBAH, CTYICHT II0KA3bIBA€T ITOBEPXHOCTHbIE 3HAHMS.
[IpeseHTanuss 4aCTUYHO COOTBETCTBYET YCTAHOBIEHHBIM TpeboBaHusM. [Ipu obcyxaeHnn nokiaaa
CTYZEHT HE BCerja JaeT PaBUIIbHbIC, HCUEPIBIBAIOIINE OTBETHI Ha 3a/1aBa€MbI€ BOIIPOCHI.

- OueHka «HEyIOBJIETBOPUTENbHO». TeMa J0KjIaza HE pPacKpbiTa, CKYAHbIH 00beM
IPUBEJICHHBIX MaTepPHUaJIOB; Mpe3eHTalMs 0TcyTcTBYeT. [Ipn o0CcyxkneHun 1okiiana CTyJeHT He JaeT
OTBETHI MJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

Onenka "omauuno" mpu YCTHOM ompoce (IpU HUCbMEHHOM OTBETE Ha KOHTPOJbHBIE
BOIIPOCHI) CTAaBUTCS 3a OTBET, KOTOPBIM MOKAa3bIBa€T NPOYHbIE 3HAHMSI OCHOBHBIX BOIIPOCOB
M3y4aeMoro MarepHuaia, OTJIMYAaeTCsl TJIyOMHOM M TIOJHOTOM pacKphITUsS TEMbI; BIIAJICHHUE
TEPMHUHOJIOTMYECKUM alllapaToM; YMEHHE OOBACHSATH CYIIHOCTb SIBIEHHUH, MPOLECCOB, COOBITHIA,
JenaTh BBIBOABI W 00OOILIEHMs, JaBaTh apryMEHTHUPOBAHHbIE OTBETHI, IMPHUBOIUTH NPUMEPHI;
cBOOO/IHOE BJIaJIEHUE MOHOJIOTHYECKOM peubto, IOTHYHOCTh U MOCIEI0BATEIbHOCTh OTBETA.

Onenkoit "xopowio" olLEeHUBAETCS OTBET, OOHAPYKMBAIOIIUI MPOYHBIE 3HAHHMS OCHOBHBIX
BOIIPOCOB M3y4YaeMOIro MaTepuiia, OTIIMYAeTCs TITIyOMHOW M MOJHOTOM PacKpBITUSI TEMBI;, BIIaJICHUE
TEPMUHOJIOTHYECKUM alIaparoM; yMEHHE OOBSICHATh CYIIHOCTb SBJICHHMMH, MPOLIECCOB, COOBITHI,
JieNaTh BBIBOJABI M 0000IEHHUS, /1aBaTh apryMEHTHPOBAHHBIE OTBETHI, MPUBOAUTH IPUMEPHI;
CBOOOJHOE BIJIAJICHUE MOHOJIOTUYECKOH peublo, JIOTMYHOCTh M TMOCJIEN0BATEeIbHOCTh OTBETA.
OpHako JoMycKaeTcsl 0J{Ha - IB€ HETOYHOCTHU B OTBETE.

Onuenkoit "yoosremsopumenvro" ONEHUBACTCS OTBET, CBUIETEIHCTBYIOIINI B OCHOBHOM O
3HAHUU W3Yy4yaeMOTo Marepuajia, OTJIMYAIOIMUUCS HEJOCTaTOYHOW TIyOMHOW ¥ TIOJIHOTOM
PaCKpBITUSL TEMbl; 3HAaHHEM OCHOBHBIX BOIPOCOB TEOPUH; ClIab0 CHOPMHUPOBAHHBIMU HaBBIKAMU
aHallM3a sBJIEHUH, MPOILIECCOB, HEJJOCTATOUYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHBIE OTBETHI U
NPUBOAUTH TPUMEPHI; HEJOCTATOYHO CBOOOJHBIM  BIJIQJICHHEM MOHOJOTHYECKOW  peusblo,
JIOTUYHOCTBIO U TIOCJIEI0BATEIbHOCTHIO OTBeTa. JlOMyCcKaeTcsl HECKOJIBKO OLIMOOK B COAEpKaHUU
OTBETA.

Ouenkoit "neyodoenemeopumenvno" OLEHUBAETCS OTBET, OOHAPYKUBAIOLIMN HE3HAHHE
M3y4aeMOro MaTepuia, OTJIMYAIOUIUICS HEerTyOOKMM PAacKphITUEM TEMbl; HE3HAaHHEM OCHOBHBIX
BOIIPOCOB TEOPUH, HECOPMUPOBAHHBIMH HABbIKAMHU aHaIM3a SIBICHUMN, MPOLIECCOB; HEYMEHHEM
JaBaTh apryMEHTUPOBAHHbBIC OTBETHI, CIa0BIM BIaJIEHUEM MOHOJOTHUYECKOW peublo, OTCYTCTBHEM
JIOTUYHOCTH U MOCJIEI0BATEIBHOCTH.



OueHka «omauunoy BbICTaBIsAETCA 3a TeCT npH yciaoBuu 90-100 % mpaBUIBHBIX OTBETOB.
OueHka «xopowio» BbICTaBIsieTCA Mpu ycioBun 75-89 % mpaBUibHBIX OTBETOB. OleHKa
«yo0oeremeopumenvbHo» BbICTaBIsAeTcs mpu ycinoBuu 60-74 % mnpaBuiIbHBIX OTBETOB. OlleHKa
«Hey0061emeopumenbHOY BHICTABISIETCS IPU YCIOBUHU 59 % U MEHbIIIe TPaBUIBHBIX OTBETOB.

4.5. TllpumepHasi TeMaTHKAa KYPCOBBIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI yUeOHBIM
IJTAHOM.

V. VUEBHO-METOAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
TACIHATITAHBI

a) OCHOBHAsI JIUTEepaTypa
1. Komog B. I1. buoxumus [TekcTt] : yue6. mist By3os / B. I1. Komos, B. H. IlIBegoBa. — M. : JIpoda,
2008. — 638 c.

0) J0MOIHUTeIbHAS JIUTEpPaTypa

1. Bunorpanos A. I1. 'eoxumust sxuBoro Bemectsa [Tekct] / A. I1. Bunorpanos. — JI.: AH CCCP,
1932. - 210 c.2 k3.

2. Mensenes C. C. ®uznonorus pactenuii [Texct] : yaeonuk / C. C. Mensenes. — CII0. : M3a-Bo
C.-Iletepb.. yn-Ta, 2004. — 336 c.

3. Tetinop A. buonorus B 3 1. [Tekcr] / 1. Teitnop, H. I'pun, Y. Crayt. — M.: Jlaboparopus 3HaHUH,
2015. - 1463 c.

4. Yaenwne o Ouocdepe [Tekct] : yued. mocodue s cTya., o0yd. B maructparype / O. 3.
Epemuenko. — M.: Akanemus, 2006. — 233 c.

5. ®ynnamenTanbHbie OCHOBHI (husnosoruu: Y. 1: @usnonorus KIeTk [TekcT] : y4el. mocodue. —
Kemeposo: U3n-Bo Kemepos. roc. yH-Ta, 2017. — 180 c. Pexxum noctyna: 9bC «JIanb».

6. 3konorus yenoBeka [Tekct]: yueOHuK 1i1st ety . By30B / b. b. IIpoxopos. — M.: Akanemusi, 2005.
—320c.

0) nepuogHYeCKHE U3TAHUSA
1. bronneTeHb SKCIEpUMEHTAIBHON OMOJIOTUN M METUIIMHEI : KypHall. — M. : AT€HTCTBO
«Pocneuatsy.
2. Knnnnyeckas v nabopaTtopHast JUarHOCTHKA : )KypHai. — M. : AreHtcTBo «Pocnedarsby.

r) 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI

1. Hayunast Dnextponnast bubnuoreka http://www.e-library.ru

2. Undopmannonnas cucreMa «EquHoe okHO ocTyna K 00pa3oBaTeIbHBIM peCypcam»
(http://window.edu.ru)

3. DBC «IOPAWT». Anpec moctyma: https://www.biblio-online.ru/

4. Ob Uznarensckoro neHTpa «Axkaaemus». Anpec goctyna: http://www.academia-moscow.ru

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

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

7. Coro3 00pa3oBareabHbIX CaliTOB - EcTecTBeHHBIE HAYKH

8. http://tusearch.blogspot.com - [Touck 3neKTpOHHBIX KHHT, TyOauKaimii, 3akoHoB, [ OCToB Ha
caiiTax Hay4HBIX 3JIEKTPOHHBIX OMOINOTEK.

9. Google Scholar —ITouckoBas crcTema o HaAyYHOH JTUTEPATYPE.

10. Science Research Portal - Hay4nast morckoBasi cicTemMa, OCYIIECTBIISIOIIAS MTOJTHOTEKCTOBBIH
MOUCK B )KypHaJIax MHOTUX KPYIHBIX HAyYHBIX M3/1aTeNbCTB, TakuX Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u np. Uet craTbu ¥ TOKyMEHTHI B OTKPBITBIX HayUHbIX 0a3ax JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific
News.



Benmanoa M.B. [lebunut Homa m sHIeMHUYECKH 300 — B3aUMOCBSI3b, CJICACTBUE M CIIOXKHBIC
NpUYKHBI [ DJIEKTPOHHBIHA pecypce.]. — Pexxum noctyna: http:// test. medic-21vek.ru.

KompiTeko M.B. PanionansHOe muTaHue — BaXKHBINA (DAKTOP 03/I0pPOBJICHUS U JICUCHUSI B
3IpaBHUIIAX [DIEeKTpOHHbBIN pecypce.]. — Pexxum pocryma: http:// www.kved.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YuedHo-1a00paTopHOE 000py/10BaHHE:

Aynuropus 18 NPOBENEHUS  3aHATHM  JIGKIMOHHOTO THUNA 1O  JUCLUUIUIMHE
«MUKpO3JIEMEHTO3bl U BUTAMUHHAsl HEJOCTAaTOYHOCTb» OOOpYyJOBaHA: yueOHOU Mmebenvio Ha 12
II0CAJI0YHBIX MECT;

TEXHUYECKUMH CPEACTBAMU OOy4YEHHMs. JIOCKa ayJauTOpHas MenoBas, npoektop BenQ MSS504,
CITy>KaIllUMU JIJIsI TIPEICTaBIIeHHs y4eOHOH nH(opMaIyH;

yueOHO-HarJsSAHBIMM ~ TOCOOMSAMM, OOECNEeUMBAIOLUIMMHM  TEMaTHYECKUEe WJUIIOCTPAlMM IO
JUCLUIUIMHE: IIPE3EHTALUHU IO TEMaM IIPOrpaMMbl; CXEMbI — B KOJIMUecTBe 1 mIT.

Aynutopust Ul OpOBEIEHHs  3aHATUH  NpakTHYeCKoro  Tuma  o0opynoBaHa
CHeHaTM3upOBaHHON (yueOHOI) MeOenbio Ha 12 mocaqouHbIX MECT, OMOXUMUYECKas JTabopaTopus
(;1abopaTopHbIE CTOJIBI - 4 IIT.); paKOBHHA ¢ TyMOOH - 1 IIT., JepeBsSHHbIE TYMObI A XpaHEHUs
peakTuBOB - 2 mrT., mKkad BeITsHKHONW JIK-1500 B - 2 mr., Becwr anamurtuueckue OCMETP
Jlenunrpan - 1 wrt., ¢porosnexrpokosopumerp KOK-2 - 1 wT., akBaIuCTUIUIATOP 3JIEKTPUUECKHUM
AD-14-«S1-@I1»-01 - 1 wT., TepMocTaT 3nekTpudeckuii cyxoBo3aymHasiid TC-1/80 CITV - 1 mi.;
TEXHUYECKMMHU CpeJICTBAaMM OOYYeHHs: JOCKa ayJUTOpHas MenoBas, npoektop BenQ MS504,
CITy’KaIllUMU JUTSI TIPEJCTABICHUS yueOHOW MH(POPMALUU 10 TUCHMILIHHE « MUKPOIJIEMEHTO3Hl U
BUTAMMHHAsl HEJOCTAaTOYHOCTb»; Y4YEOHO-HAIJISIIHBIMU IOCOOMSMM: MPE3EHTAllMd IO TeMaM
[IPOrPaMMBlI.

Komnbrotepusiit knacc (yueOHast ayauTopus) Ui TPYNNOBBIX M HMHIUBUAYAIbHBIX
KOHCYJbTallMi, TEKyIIero KOHTPOJsI W  HPOMEXKYTOYHOM  aTTecTallid, OpraHu3aluu
CaMOCTOSITENIbHOW paboOThl: ayAMTOPUS C HEOTPaHMYEHHBIM JIOCTYNOM K cetu MHTtepHer
o0opyI0BaHa CreIUATN3UPOBaHHON (yueOHOi) MeOenbio Ha 20 MOCaTOUYHBIX MECT; TEXHUUECKUMU
cpenctBamu oOyuenusi: Cucremubiii 010k PentiumG850, Mounutop BenQ G252HDA — 1 mr;
Cucremnsiii 6mox Athlon 2 X2 250, Mounutop BenQ G252HDA — 8 mr.; CucreMHbiit 010K
PentiumD 3.0GHz, Monutop Samsung 740N — 3 mr.; Mono6nok IRU T2105P — 2 mrt.;
Cucremuspiii 650k Pentium G3250, Monutop BenQG955 — 1 mt.; Cucremusiii 6ok Pentium
G3250, Monutop BenQ GL2250 — 1 mt.; Cucremnslit 610k Pentium G3250, Monutop Samsung
T200 HD - 1 mr.; Cucremusni 610k Pentium G3250, Monutop Samsung T190N — 1 mit.;
Cuctemnslii 610k Pentium G3250, Monutop Samsung 740N — 1 mrt.; mpoexktop BenQ MXS503;
skpaH ScreenVtdiaEcot; nocka menosasi.

[Tomemenue ans  XpaHeHHs M NPO(UIAKTUYECKOTO  OOCIy)KMBaHUS  y4eOHOTO
o0opyI0BaHUs: ayauTOpHUsi 000pyI0BaHa CIEIMATU3UPOBAHHON MeOeNbI0 Ha § MOCaJOUYHBIX MECT;
mkad BeITsDKHON JIK-1500 IIIB+BenTHIATOP - 2 INT., CTON ABYXTYMOOBBIH - 5 mIT., CTOI
OJTHOTYMOOBBIN - 4 IIT., CTOJ KOMIIBIOTEPHBIA - | MIT., MeTajuInyecKkue TyMObI JUIsl XpaHEHUs
na0opaTOpHOIl MOCYIbI U 0O0OPYOBAaHUS - 4 IIT., IePEBIHHBIE TYMOBI 1JIs1 XpaHEHHUs 1a00paTOpHO
MOCY/bl U 000pYyIOBaHUS - 5 IIT., IKad-Kyne ABYXABEPHbIH - 1 mT., mkad Metamandeckui - 1 mr.,
xonoaunbHUK NORD J1X-241-0-010 - 1 mrt., snextporuuta Jlyd - 1 mT., pakoBuHa ¢ Tym060i#i - 1
1IT., mKad-Kyne TpexABepHbIi - 1mT., mKad KHWKHBIN - 3 mT., Mukpockon buomen 2 Led - 7 mit.,
mukpockon Levenhuk D870T - 1 mr., mukpockon Levenhuk D870T tpunokymsp - 1 miT.,
Mukpockon Mukpomen P-1-LED - 1 mt., mukpockon MJI-5-b - 1 mT., MUKpOCKON OHOJIOTHYECKHIA
Mb-1600b - 1 mr., muxpockon P-14 - 4 mr., mukpockon Levenhuk 2L NG - Smit., cBetutens OU-
12 - 1 wr., ®a3oBernii kouTpactT K®-3 - 1 mrt., dhazossiii koaTpact KOC - 1 mr., pH-MeTp nonomep
yHHuBepcanbHbld OB-74 - 1 ., cnektpodoromerp I13-5300 BU - 1 mT., MarHuTHas Melnanka
MM-5 - 5 mr., Becwl aHanmutraeckue BJIP-200 - 1 mt., Becsl Topcnonnsie BTII-500 - 4 miT., Becb


http://www.kved.ru/

topcuonabie WAGA TORSYJNA-WT - 3 mt., mpoektop Oepxen GEHA OHP Ecovision 24/3 - 1
IT., cUCTeMHBIH 0ok B komruiekre ASUS - 1 mr., Morutop BenQ DL2215 - 1 mr., HOyTOYK
Lenovo G580 B xoMmriekte - 1 mt., MyIbTUQYHKITMOHAIBHOE ycTpoiicTBo SAMSUNG M2070 - 1
wt., ckanep HP Scanjet G2410 - 1 wr., npuatep Canon LBP 2900 - 1wt/

6.2. IlporpaMmMHoOe oGecnieyeHme:
Kaspersky Endpoint Security ais 6usaeca - Ctanmaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (Ha 75 oqHOBpeMEeHHBIX TOAKIIOYeHUH) 1 Mactep-komiuiekt (ACT-Maker u
ACT-Converter).
6.3. Texnnuyeckue u JIeKTPOHHBbIE CPeCTBA:
[Ipe3eHTanuu no Bcem TeMaM Kypca.

VIil. OBPA30OBATEJIBHBIE TEXHOJIOT'MA

Jis  OoCBOGHMS JUCHUIUIMHBI «MHKpPO3JIEMEHTO3bl M BHTAMHHHAsS HEJIOCTATOYHOCTHY
MPUMEHSIOTCS CIIeIyIOIIe 00pa30BaTeIbHbBIC TEXHOIOTHH:

- Jlexyus-euzyanuzayus. YUYUT CTYIACHTOB TpeoOpa3oBbIBAaTh YCTHYH U IUCHbMEHHYIO
nHbOpPMALHIO B BU3YyabHYIO (popMy, 9TO (OpMHPYET Yy HUX HpOEeCcCHOHATBHOE MBIIUICHHE 32
CUET CHUCTEMaTH3allMH U BBIJICICHHUS HAN0O0JIee 3HAUUMBIX, CYIIECTBEHHBIX 3JICMEHTOB COICPKAHUS
oOyuenus. Hcnonb3yroTcs Takue (QOpPMBI HArSIIHOCTH, KOTOPBIE HE TOJBKO JIOTIOJHSIOT
CIIOBECHYI0 HMH(OpMAIIMIO, HO ¥ CaMH SBISIOTCS HOCHTEISIMHA WHQOpPMAIUU (CXEMbl, PUCYHKH,
CIIAMIBI-TIPE3CHTAIIHNH, U T.I1.).

- Jlexyus-6eceoa. IlpeanonaraeT HEMOCPEACTBEHHBIN KOHTAKT MPEIOAaBaTeNsl C ayJUTOPHUEH.
[TpeumymiecTBo JieKIMU-OEcenbl COCTOMT B TOM, YTO OHAa IIO3BOJIICT TPUBJIEKATh BHUMaHHE
CTYZICHTOB K HauOoJjiee Ba)KHBIM BONPOCAM TEMBbI, ONPEAETATh COAEP)KaHUE M TEMI H3JI0KEHUS
y4eOHOTr0 MaTepuasa ¢ y4eTOM OCOOCHHOCTEH CTYACHTOB.

- IIpakmuyeckue 3anamus — 3TO 3aHATHE, IPOBOJUMOE T0J] PyKOBOACTBOM IpENOAaBaTeNs B
y4eOHOH ayAuTOpUH, HAIIPABJICHHOE Ha yIITyOJieHHE HAyYHO-TEOPETUIECKUX 3HAHUK U OBJIaJICHHE
OIpeJIeIECHHBIMU  METOJIJaMH CaMOCTOSTEIbHOM paboThl, KOTOpoe (OPMUPYET MPAKTUYECKHE
YMEHHS.

- Konnokeuymsi — BUJ| y4eOHOTO 3aHATHSA, MPOBOAUMOIO C II€JbI0 MPOBEPKU M OLICHUBAHUS
3HaHW# ywamuxcsa. KoOTOKBHYM MOXXKET MpOBOAUTHCS B (opMe HMHIMBUAYATHHOH Oecels
IpernojiaBaTeNsi co CTYJEHTOM MM KaK MaccoBbIii ompoc. B xone rpynmoBoro ob6cyxaeHHs
CTYACHTBI YJaTCsl BRICKA3bIBaTh CBOIO TOYKY 3PEHUS IO OIPENIEIIEHHOMY BOIIPOCY, 3aIIUIIATh CBOE
MHEHUE, IPUMEHSS 3HAHUS, MMOJTYYCHHBIE Ha 3aHITHUSIX 0 MpeaIMeTy. B Xoae KOMIoKBUyMa MOTYT
TaKXKe MPOBEPSITCS MUCHbMEHHBIE paOOTHI CTYICHTOB.

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

- Hucmanyuonnvie obpazoeamenvHvle MEXHONI02UU. Ion TMCTAaHITMOHHBIMH
00pa3oBaTEeNbHBIMU TEXHOJIOTUSIMU TTOHMMAIOTCSI 00pa3oBaTebHbIE TEXHOJOTHH, Pealn3yeMble B
OCHOBHOM C TIpUMEHEHHEM HH()OPMAIMOHHO-TEIEKOMMYHUKAITMOHHBIX ceTeil. [Ipum ocBoeHMn
JTUCUUIUIMHBI «bHOXUMUs MeMOpaH» NCHOIB3YIOTCS CIIEAYIONINE TEXHOIOTHH:

" KelicoBas TEXHOJNOTHMsT — (opmMa JTUCTAaHIIMOHHOTO OOydYeHHWs, OCHOBaHHas Ha
NPEJOCTaBIEHUN O0yYaromuMcsl HH(POPMALMOHHBIX 00pa30BaTEeNIbHBIX pPECYpcoB B BHJE
CTICMANM3UPOBAHHBIX  HA0OPOB  Y4EOHO-METOAMYECKMX KOMIUIEKCOB C  HCIIOJIb30BaHHEM
pa3NIUYHBIX BUAOB HOCUTENEH nHpopManuu (KeicoB);

" WHTEPHET-TEXHOJIOTHS — CIIOCO0 JMCTAHIIMOHHOW Tepenadn MHPOpMaIui, OCHOBAaHHBIN Ha
UCTOJIb30BAHUU TJIOOANBHBIX W JIOKAJBHBIX KOMIIBIOTEPHBIX CeTel i oOecredeHus: JOoCTyma
oOydJarormuxcsi K HWH(DOpPMAIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM u  Aid  (GOPMHUPOBAHUS



COBOKYITHOCTH METOJUYECKHX, OPraHU3allMOHHBIX, TEXHHUYECKUX M MPOrPaMMHBIX CpPEICTB
peaM3aniii ¥ yNpaBiICHHs Yy4YeOHBIM MPOIECCOM HE3aBHUCHMO OT MeECTa HaXOXJICHHUS €ro
cyobektoB. Mcnonb3yercs ObpasoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIiIl. OHEHOYHBIE MATEPHUAJIBI VIS TEKYHIETI'O KOHTPOJIA U
IMPOMEXKYTOYHOM ATTECTAIIUA
OneHoYHBIE CPENICTBA AJIL BXOJJHOTO KOHTPOJIS (B BHJI€ YCTHOTO ()POHTAIBHOIO OMPOCA).

OneHouHble MaTepHalibl TEKYIIEro KOHTpois (opmupyiorcss B coorBerctBuu ¢ JIHA
YHUBEpPCUTETA
B pamkax aucuumiuabsl « MUKPO3JI€MEHTO3bI M BUTAMUHHASI HEIOCTATOYHOCTHY» MCIOJIb3YIOTCS

CICOYIOIIUEC (bODMBI TCKVYIIIETrO0 KOHTPOJIA.

- YCTHBIN 0npoc;

- MUCbMEHHas paboTa;

- KOJUIOKBHYM;

- TECT;

- pedepar;

- KOHTPOJIb CAMOCTOSATEIbHOU PabOThI.
@DOHJ OLIEHOYHBIX CPEJICTB BKIIOYACT:

- (hOHZT TECTOBBIX 3aJaHHUI IO AUCHIUIUINHE,
- TeMaTUKa U MaTepUabl 3aJaHHH,

- TEMaTHKa U BONPOCHI K KOJJIOKBUYyMaM,

- IepeyueHb TeM pedepaToB/I0KIAI0B,

- BOIIPOCHI 1l caMocTosATeabHOoro nzydenus (CPC)
- BOITPOCHI /ISl 3a4€Ta,

- KpUTEPHUH OLICHKU 3HAHUU CTYIEHTOB.

Hasnauenue oneHOYHBIX CpenCTB: BbIIBUTH chopmupoBaHHOcTh KomnereHuuu ITK-1 (cm. m.
).

JleMOHCTpaLMOHHbIE BADMAHTHI TECTOB Il TEKYLEro KOHTPOJIs

Ipumepnvie mecmoswle 3a0anus (mema 3. BHOXUMHS MEKPODJIEMEHTOB):
BriGepuTe npaBUIIbHBIA OTBET:
1. MUKpPO3TIEMEHT, BXOSIINN B COCTAB TOPMOHOB IIIMTOBHIHOM JKEJIe3bl, PETYIHUPYIONUX 00MEH BEIIECTB,
POCTOBBIE MIPOIIECCHI, AEATENFHOCTh HEPBHOM CHCTEMBI 3TO

1. Iunk

2. I710/1

3. XKeneso

4. Cepa

5. Maprasnen
2. IIpu n30bITKE Kenne3a B OpraHU3Me MOXKET pa3BUBATHCA AEPUIUT

1. lluaka u Mmenu

2. Kobanbra

3. Cenena u ¢gropa
3. OyHKIMOHAIBHBIC AaHTArOHUCTHI IIMHKA

1. Menp, K00aNbT, CBUHEL]

2. XKemeso, ceneH

3. bop, xagmuii, pTyThH
4. YKaXuTe MUKPOIJIEMEHTHI, HAINYHE KOTOPBIX SBIISIETCS 0053aTENIbHBIM YCIOBUEM IS KDOBETBOPEHHUSA:

1. XKene3o u menp

2. Azot u hocdop

3. Kannii u kaneuuit

4. Kenes3o u kanpuuil.

Tembl pedepaToB / 10KJIa10B



1. Mukpo37eMeHTHI U aJjanTalysi OpraHu3Ma 4eJI0BeKa B SKCTPEMaIbHBIX YCIOBUSX.

2. Metoibl onpe/ielIeHrs MUKPOAJIEMEHTOB B OMocyOcTpaTax.

3. buoanemenTonorus Kak HoBasi 00JacTh 3HAHUIM.

4. MexaaeMeHTHOE B3aUMO/ICHCTBHE B OPraHU3ME YEJIOBEKa.

5. DHueMuyeckue 3a0ojeBaHMs, CBSI3aHHBIE C OCOOEHHOCTSAMHU OHoreolneHo30B balikaabckoro
pervoxa.

6. YIIbTpaMUKPOIJIEMEHTHI MAIOU3yYEHHOTO JICHCTBUA.

7. PUCK TMIIEPMHUKPOZJIEMEHTO30B Y HACEJICHHs METAIIOIKCa.

8. buonornuecku akTUBHbIE JO0ABKU K MHILE, NPUMEHSEMbIE IJIsI KOPPEKUUU XHUMHYECKOTO
COCTaBa IUILM YEJIOBEKA.

9. Posib M30TOMOB B *KU3HEACATETLHOCTU KIETKH.

10. Makpo- 1 MUKPOAJIEMEHTHI U ()epMEHTATUBHBINA KaTallu3.

11. AkknrMaTU3alMOHHBIN TePUITUT MUKPOJIEMEHTOB.

12. Ponp kuciaopoja B Ipo1iecce CTapeHus.

13. Coneprkanue MUKPOIJIIEMEHTOB B OPTaHU3Me YEJIOBEKa B IETCKOM BO3pacTe.

14. TloTpeOHOCTh B XUMUYECKHX DJIEMEHTaX OpraHN3Ma 4eJI0OBeKa B TIEPUO/I ITOJIOBOTO CO3PEBAHUS
15.Meroabl JETOKCHKAIMHM: TeMOJHANIN3, KOMIICHCAIIMOHHBIN Iualnu3, COpPOLMOHHBIE METOJBI,
XelaToTepanus, rmiazmModopes.

IIpumepHbIe KOHTPOJILHBIE BONPOCHI AJIsl YCTHOTO OIIpOCa’

Tema 1. Xumuueckue siemenmul 6 OKpyHcarouiell cpeoe u Op2aHu3me 4eno6eKa
KakoBa cBs3b OMO3JIEMEHTOIOTHH C APYTUMHU HAyKamu?

KaxoBa kmaccudukariysi MUKpO3JIeMEHTO30B?

Kakwue snemeHTsI OTHOCSTCS K S-3emMeHTamM? KakoBa ux Onomorndeckast pois?
Kakue anemeHTBI OTHOCSTCS K p-3NemeHTam? KakoBa ux Ononoruueckas posib?
Kaxwue amemeHTsl OTHOCSTCS K d-3mementam? VX BiausiHUE HA )KU3HEOOCCIICUCHUE YEIIOBEKA.
Tema 2. Buoxumun makpoiInemenmos

Kak cka3biBaeTCs HEIOCTATOK O€JIKa Ha YPOBHE KJIETKU?

Kakne ¢yHKImMM BBITONHSET ThoyTamuHOBas kuciorta? [loyemy cyTodHasi MOTpeOHOCTh B HEH BBINIE IO
CPaBHEHHMIO C IPYTUMH aMHUHOKHUCIIOTaMH?

Kaxk xupsl 06pa3yrorcst U3 yriieBoaoB?

[TomyunTe U3 yrieBosoB aMMHOKHCIIOTHI.

CymecTByeT 11 HEJOCTaTOK BOAOPO/A sl OpraHu3Ma 4ejoBexa’?

3HavyeHue yriaepoaa sl 5)KUBOIO OPraHU3Ma.

Uro Takoe mepeKnCcHOE OKUCIIEHUE JTNTTHI0B?

Kak cBsi3aHbl B OpraHu3Me KHUCJIOpOX M YrieKHcibli ra3? KakoBo 3HadeHHe 3THX Ta3oB JUIsl OpraHu3Ma
yenoBeka?

Tema 4. Mukposnemenmo3uvt uenosexa

Uto Takoe MUKPOIIIEMEHTO3?

K yemy npuBoauT HapyueHue 6ananca MUKPO3JIEMEHTOB?

Kakyro kiraccudukaiuio MUKpO3JIEMEHTO30B BbI 3HaeTe?

Kak neficTByroT MUKPO3I€MEHTHI?

OcHOBHBIE MTPOSIBICHUS HAPYILICHUsI 0OMEHA MEIX B OpraHU3Me.
[TonmMMUKpO31EMEHTO3BI.

[IpuponHbie MUKPOIIEMEHTO3BI.

BpoxaeHHbIE MUKPO3JIEMEHTO3BI.

TexHOTeHHbIE MUKPOJIEMEHTO3HI.

SITpOreHHble MUKPO3JIEMEHTO3BI.

Tema 5. bBuozeoxumuueckue npoGUHUUU

[Touemy ceneH OTHOCST K 3J1€MEHTaM, NPO/IEBAIOIINM JKHU3Hb?

UYro Takoe OMOr€OXMMUYECKUE TPOBUHIINN?

OHjeMudeckue 3a001eBaHus, TPOPIIAKTHKA.

30HBI ¢ NOBBIIIEHHBIM COJIEPKAHUEM TOKCUYHBIX MHUKPO3JIEMEHTOB.

[Ipumepsbl BONPOCOB /il NOATOTOBKH K KOJJIOKBHUYMY



Tema 1. Bumamunul Kak He3ameHUMble MUKPOKOMNOHEHNbL RULU
1. Knaccudukanus ButamMuHoB. 2. BonopactBopumbie Butamunsl (PP, C, rpynmer B u ap.), ux
¢byHkuuun. 3. Obuiee mpeacraBieHUe 0 MeTaboIu3Me BOJOPACTBOPUMBIX BUTaMHHOB. 4. OOmiee
IpeJCTaBIeHHEe O OMOCHMHTE3€ BOJOPACTBOPHMBIX BUTaMHMHOB. 5. Hapymenue merabonusma npu
HE/IOCTaTKe BUTaMUHOB. 6. ['mmo- M runepBUTaMMHO3bL. /. MeponpusaTus Mo Npo(pUIaKTUKE
BUTAMMHHOW HEIOCTATOYHOCTH.

IIpumep cuTyauMoOHHOM 3a1a4u:
Tema 5
[Toxxunas xeHuuHa B Bo3pacte 70 ner. Hyxnaercs B peKOMEHIANUsIX MO ONTUMH3AIMY IHTAHUSA, C TOUYKU
3peHHs] MUHEPaIbHON COaIaHCHPOBAHHOCTH PallMOHA.
3ananue:
1. Kakue muimeBble BeIIeCTBAa M MPOIYKTHI ClELyeT BKIIOUUTh B PALMOH B CBSI3H C (DH3MOIOTHYECKHUMH
OCOOEHHOCTSIMH, IPOUCXOSAIIMMH B Opranuime?
2.Kakue nmuraTenbHbIC BEIIECTBA B PALIMOHE YCTPAHIIOT UMMYHHOOHOJIOTHUECKYIO IETIPECCHIO.
3. Jlebuuut KakMX MHKPODJIEMEHTOB SABIACTCS (DAKTOPOM pPHUCKA pPa3BUTHA 3a00JEBaHUM CHCTEMBI
KpOBOOOpaIieHus?

dopma MPOMEKYTOUYHOM aTTeCTalluy - 3ayem. 3a4eT MO AAHHON AMCLMIIMHE BKJIIOYAET
TEOPETUYECKYI0 TIOJTOTOBKY CTYACHTOB W IPOBOJUTCS B YCTHOH (opMe IO BOmpocaMm WA
MUCbMEHHOM (hOpMe — B BHJI€ TECTOB, OCHOBAHHBIX Ha TEX JK€ BOIPOCAX.

Cucrema orenok: narudaibHas. OC 3TOro Tuma AOJDKHBI BBISBIATH CTEIEHb OCBOCHHS
TEOPETUYECCKUX 3HAHMW Kak 0a3y ais (GopMuUpOBaHHS KOMIICTCHIIM, YMCHHS HX NPUMCHATH B
CUTYaIUsAX, MOJCITUPYIOMNX MPOo(ecCHOHANBHYIO AEITeIbHOCTh, a TaKkke C(HOPMHPOBAHHOCTH
xomnetennuu IIK-1, 3assaennoii B 1. |11,

IIpuMepHBIH CIIUCOK BONPOCOB K 3a4eTy
1. Ucropus n3yyeHuss XUMHU4ECKUX 3JIEMEHTOB.
2. Knaccugukaus XMaMHUYECKUX 3JIEMEHTOB.
3. Opranorens! (C, H), ux 6uomoruueckas posb.
4. Opranorensl (O, N), ux Guonoruyeckasi poJb.
5. P u S, ux QyHKIMHN, HOPMBI, IPHYNHBI TIOBBIIICHUS U CHU)KCHUS MX COJCPKaHUS B OpraHU3ME,
MIOCJIEZICTBHSL.
6. Momsl amektponutHOro ¢ona (Ca?*, Mg??, ¢GyHKUMM, HOpMBI, TPHUMHBI TOBBINECHHSA U
CHIDKEHUS UX COJIEp’KaHUs B OpraHu3Me, BIMSHHE qucOajaHca NMEPEYMCIICHHBIX 3JIEMEHTOB Ha
OpraHH3M.
7. Na" u K" — copaTHHKH ¥ CONMEPHUKH, (QYHKIIUHM, HOPMbI, IPUYMHBI TIOBBINIEHHUS U CHUKEHHS UX
COJIEp’KaHUs B OPTaHU3ME.
8 DcceHnmanbHbIe MUKPOAJIEMEHTHI, 00IIast XapaKTePUCTHKA U OMOJIOTHYECKast POJIb.
9. Vci10BHO 3cceHIIMaIbHBIE MUKPOAJIEMEHTHI.
10. Buonoruyeckast pois xenesa. [lpuanab nedumnmra xemneza. Koppekiws HegocTtaTka M H30bITKA
XKeJle3a B OpraHu3Me.
11.06meH #iona B opranusme. OcCHOBHbIE MposBIIeHUs nedununTa oxaa. [loBbleHHOE cosepkaHne
1io/1a B OpraHu3Me 4ejoBeKa.
12. [{uHk, ero ¢pusznogornyeckas poiib. MI30BITOK U HEOCTATOK MEH, TOCIIECICTBUS.
13. Menp, puznonoruueckasi poib. M30bITOK M HEAOCTATOK IIMHKA.
14. CeneH - 31eMEHT, TPOAJICBAIOIICH )KU3Hb.
15. ®uznonoruyeckas poib Xxpoma. Koppekius HeocTaTka u H30bITKa XpoMa B OpraHu3Me.
16. TokcHYHBIE MHUKPODJIEMEHTHI.
17. KymynsaTuBHas Harpy3ka TOKCUUHBIX MUKPOJIEMEHTOB.
18. BzauMoaeincTBus MKy MAKpO- 1 MUKPOIJIEMEHTAMH.
19. Cuneprusm n aHTaroHU3M MUHEPAIbHBIX 2JIEMEHTOB B OpraHU3ME.
20. MuKpOoaJIeMEeHTO3BI, KilacCU(DHUKAITHS.



21. ATOMOBUTO3bI YETOBEKA.

22 IlocTymieHue U pactpe/Ie/ieHne XUMHYECKUX 3JIEMEHTOB B OpraHU3Me YeTIOBEKa.
23. [IpupogHbIe MEKPO3JIEMEHTO3HI.

24 TexHOTeHHBIE MUKPOIJIEMEHTO3HI.

25. SITporeHHbIe MUKPOAJIEMEHTO3BI.

26. buoreoxuMu4ecKe MPOBUHIIHH.

27. BuraMuHbBI KaK HE3aMEHUMBIE 3JICMEHTHI TTHUIIIH.

28. MeTozbl onpeesieHlsl MUKPO3JIEMEHTOB.

29. MeToapl IETOKCUKAIIUU MHKPO3JIEMEHTOB.

30. Mepormnpusitus 1o mpohUIAKTUKE MUKPOITIEMEHTO30B.

31. Mepomnpusitust 1o NpopUIaKTUKE BATAMUHHON HEIOCTATOYHOCTH.

PaspaboTumk:

=T

CT. IIPENOJaBaTENb O.B. My3anesckas

(moamuce)

IIporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO u yuurtsiBaer
pexomenaauuu [TOOIT no HanpasieHUIo U IPOQUITIO MOATOTOBKH «broxumus.
[Tporpamma paccMOTpeHa Ha 3aceaHuu Kadeapbl ONOXUMHUH, MOJIEKYJISIPHOW OMOIOTUHU U
TEHETHUKHU.

« 06 » mapta 2023 r.
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[TpoToxon Ne 7 3aB. kadenpoii (KA,

Hacmosuwyas npozpamma, He moodicem Obimb 60CHpoOU36eOeHd HU 6 Kakou gopme bOe3

NpeoBapuUmMenbHO20 NUCLMEHHO20 PA3peueHust Kageopvl-paspabomyura npocpammboi.



