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l. Hean 1 32024 TUCHUTLIHHBI .

Heanb: dopMupoBaHue y CTYASHTOB IMPEICTABICHUS O BAXKHOM 3HAYCHUU HKOJIOTO-
MUKpPOOHOJIOTUYECKON 0e30MacHOCTH OKpYXKAIoIIeH Cpelpl, a Takke 00 3KOJOTMYECKOM U
TEXHHYECKOM MOHUTOPUHTE OMOMOBPEKIAIONTNX 00BEKTOB.

3agaun:
- TI03HAKOMHTH CIIyIIaTeNIel ¢ OCHOBAMH AKOJIOTHYECKOMN AIUIEMHUOJIOTHH U C YIEHUEM 00
AMUAEMHUYECKOM Tporiecce; chOpMUPOBATH MOHATHE 00 SKOJOTUIECKOM PHCKE;
- TIO3HAKOMHTH C OCHOBAaMH OIEHKH BO3JCHCTBHUS HEOIArompusTHBIX (HaKTOPOB

OKpY>Karole cpenbl (aTMoc(epHOTO BO3AyXa, BOJIbI, MOYBBI) W 3arpsA3HEHHBIX MHUIIEBBIX
IPOYKTOB Ha 3I0POBbE YCIIOBEKA,;
- M3Yy4UTh HCTOYHMKH M YCJIOBHS BO3HUKHOBCHHS OHOIMOBPSIKIACHUH Pa3THMUHBIX
MaTepUaioB;
- chopMHPOBaTh TMOHITHE O CAHUTAPHO-TUTHCHUYECKOM HOPMHPOBAHMH BO3ICHCTBHS
HEeOJaronpusaTHBIX (PAKTOPOB OKPY’KAIOLIEH Cpelbl U IMUIIEBBIX MPOJYKTOB Ha 3/10pOBbE
YEJIOBEKa;
- 3HAaKOMCTBO C METOAaMU MHUKOJOTHYECCKUX I/ICCJIGI[OBaHI/Iﬁ 6I/IOHOBp€)KI[€HI/H>'I
TpaXXJIaHCKHUX 00BEKTOB U ITAMSITHUKOB APXUTCKTYPHI,
- 3HAKOMCTBO C METOAAMH M CPEACTBAMH 3alUThl MaTEPUAJIOB, 31AHUM U COOPYKEHHUM OT
OHOTOBPEKICHHIA.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuyeOnas pucuuminuHa b1.B.28 «BOkonoro-mukpoOuosoruueckass 3KCIepTH3a»
OTHOCHTCS K MPO(heCcCHOHANBHOMY IHKITY, €T0 BAPHATUBHOM YacTH.

2.2. Jlng n3yuyeHHsl JNaHHOW y4yeOHOW IUCHMIIJIMHBI HEOOXOMUMBI 3HAHMS, YMEHUS U
HaBBIKU, (OpMUpPYEMBIE ITPEILIECTBYIOLIEN AUCIUIIIMHON: «O0mas xumMus», «O06mas ¢usznkay,
«O6mas skonorus», «buopazHoobpazue u Ouopecypchl pernoHa», «OCHOBBI OMOXUMHHU
aJianTaImin.

2.3. IlepeueHb nocaeyOMUX YU€OHBIX TUCIUILUINH, JUIsl KOTOPBIX HEOOXOAUMBI 3HAHMS,
YMEHUS ¥ HaBBIKH, (POPMHUpPYEMbIC JaHHOW YYEOHOW MUCHHUIUIMHOW: «IKOJOTUUYECKUMA
MOHUTOPHUHI», «HOpMupOBaHHE W CHIDKEHHUE 3arpsi3sHEHMsS OKpYyKarouled cpenbl», «OreHka
BO3/ICUCTBUS HA OKPYKAIOUIYIO CpPEAy», NMPH MPOXOXKICHUH MPOU3BOIACTBEHHBIX MPAKTHUK TIO
npodwito u BeinoaHeHnn BKP no cooTBercTByromeii TemaTuke.

I1l. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI
IIporiecc OCBOEHHUS AMCHUIUIMHBI HampaBiieH Ha (OpMUPOBAaHHE KOMIIETEHIIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxarotoBku 05.03.06
«DKOJIOTHSI ¥ IPUPOONOIB30BAHUEY, TPOPHIIE «DKOJOTHUECKAs IKCIIEPTU3AN.
[IK-4: crocobeH K KOMIUIEKCHOMY aHalu3y HWHGopManud B 00JacTH 3KOJOTUU U
IPUPOIONIOIB30BAHUS, TOANIEXKAIIEH TPOPHILHON SKCIIEPTH3E.



IlepeyeHb MJIaHMPYeMbIX Pe3yJIbTATOB 00y4YeHH S M0 JUCHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTEeHIIUI

Komnerenuus HNuaukaropsl Pe3ysabTarsl 00y4yeHnust
KOMIIETEHIN I
IIK-4 crocobeH K | M/IK px 4; TlpoBomuT | 3HaTh: OCHOBBI KOJIOIMYECKOH IMAEMUOIOTUH
KOMIIJICKCHOMY aHaausy 0T60p u | ® OCHOBHBIC IIOHATHA, a TaKXC 06]]_11/16
nHpopmanuu B 0O0JIACTH | COMOCTABUTEIIbHBIN MEXaHU3Mbl  OMONOBPEXICHHH;  MPHIHHBI
3KOJIOIHH u | amamis Pa3IIMYHBIX 6HOHOBpe)KIL€HI/II71; Ouonornuyeckue OOBEKTHI
IPUPOIONIONB30BAHMS, HCTOYHUKOB I/IH(l)OpMaHI/II/I, MOBPEXKACHUN, OCHOBHBIE 3aKOHOMCPHOCTU B

noiIexkaniet mpoduIbHON
IKCIEPTH3E

IIOJIy4eHHOM B XOJze
IIOJIEBBIX M KaMepaJIbHbIX
HCCICAOBAaHMUM, a TaKxKe
CTaTUCTUYECKUX,
JUTEPaTypPHBIX u
(GOHIOBBIX  MaTepUaoB,
AQHAJIOTOBBIX W IH(POBBIX
IIPOCTPAHCTBEHHBIX
JTAaHHBIX B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3a/1a4aMH

BO3HUKHOBEHHUH U 3aITUTE OT OMOMTOBPEIKICHHUI.

YMeTs: cobuparsp, aHATU3UPOBATH u
0o0pa0aThiBaTh JaHHBIC, HEOOXOJUMBIC JIS
MPOBEACHUS OpraHu3aInuu 9KOJIOTO-

MHUKPOOHOJIOTHYECKON IKCIIEPTH3HI.

Brnagetrs: MeromamMu KOJMYECTBEHHOM OLIEHKU
3arpsi3HUTENEH OKpyXaromel cpeapl (BO3ayxa,
BOJBI, TMOYBBI) M MHIIEBBIX IPOAYKTOB, Kak

HeOIaronpusTHEIX  (aKTOpOB JAJSL  3[0POBbS
YeJlOBEKa; HOPMATUBHOM JOKyMEHTauued U
METOAMYECKHUMU PEKOMEHIALMSIMU 1o
MIPEIOTBPAIICHHUIO OMONOBpEXKICHUH u

MeTOoJ1aMHi OOpPLOBI C HUMHU.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI

O0BbeM TUCHHILIMHBI COCTABJACT 3 3a4eTHBIX eauHunbl, 108 gac.
W3 HUX pean3yeTcsl ¢ UCIOJIb30BAHUEM AJICKTPOHHOTO O0YYCHHUS U AUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOIOTHI 16 yacos.

(I)opMa l'lpOMe)KYTO‘IHOﬁ aTTecTAlMM . 32a4YeT ¢ OL[EHKOI.

4.1 Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 110 TEMaM, ¢ YKa3aHUEM BUI0B y'leﬁHbIX 3aHATHIL M OTBEIEHHOI0 HA HUX KOJHYECTBA
AKAACMHUYECCKHUX YaCoB

Ne Pazngen nucuunmiInHbl/TEMAa Bunet yueGHoI paboThl, dopMa TeKyLIero
=
n/H 2 BKJIIOYAsl CAMOCTOSITENIbHYIO padoTy 00yJaromuxcs , | KOHTPOJIst
= E MPaKTUYECKYIO MOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
22 (B yacax) dopma
o g MPOMEKYTOYHOMH
- KonTtakTHas paboTa npemnoaaBaresns ¢ o =
= o ] arrecTauuu
B S o0y4armuMucs S = 5
@ < o = & S| (mo cemecTpam)
S S S =
51 = O = 4
al ® = g
5% Z ; £ Jlekuus | Cemunap/ KoncyabTanust
QE) = s IMpakTHyeckoe,
8 Q g ) JabopaTopHoe
= = 3aHsITHe/
1 2 3 4 5 6 7 8 9 10
1 Tema 1. [Tlomstne 00  SKOJOTHYECKOM N
} YcrHBIM onpoc
SMUJIEMHOJIOTHH, KakK Hayke u 00 |7 3 1 - - 2 Tectil
SIHJIEMUOJIOTUYECKOM MPOIIECCE.

2 Tema 2. DxoylornyecKkuii pHUCK BO3AEHUCTBUS VYcTHBII onpoc
HeONaronpusATHBIX  (PaKTOPOB Ha  370pPOBbHE 7 6 - 9 4 Pedepar
YyeJloBeKa u BHU/IbI MH(EKIIMOHHBIX Jloknaasl
3a00JIeBaHUH. TecTnl

3 Tema 3. Bo3sgeiictBue HeOIAronpUsTHBIX YcTHBIN onpoc
XUMHUYECKHUX (PaKTOPOB Ha 3710POBbE YEIIOBEKA. 7 5 - 1 4 Pedepar

Jlokaapl
TecTrl




Tema 4. Bo3sxeiictBue HeOIAaronpusTHBIX
¢du3nuecknx (pakTopoB Ha 37JOPOBBE YETOBEKA.

VYeTHbII onpoc
Pedepar
Jloknaast
TecTbl

Tema 5. Bnusame kauecTBa armMocepHOro
BO3/1yXa Ha 3JJ0pPOBbE YEIIOBEKA.

VYeTHbII onpoc
Pedepar
Jlokmnassl
TecTsl

Tema 6. BousiHue xadecTBa MUTHEBOM BOIBLI Ha
3JI0POBbE HACEIICHHUS.

VYeTHbI onpoc
Pedepar
Jlokmnassl
TecTsl

Tema 7. 3arps3HéHHas mMoYBa, Kak (HaKTop
IKOJIOTUYECKOTO pucka u UCTOYHUK
3a00JIeBaHUI YEIIOBEKA

VYeTHBII onpoc
Pedepar
Jloknassl
TecTbl

Tema 8.  CaHMTapHO-TUTMEHUYECKHE U
MHUKpPOOHOJIOTHYECKHE  KPUTEPUU  OLIEHKH
COCTOSIHUSI OKpYXKarolmed cpeapl (BO3IyXa,
BOJIbI, TOYBBI), KaK CHOCOO MpPeJOTBpALCHHS
SMUJEMUMN.

VYcTHBII onpoc
Pegepar
Joxiabl
TecTbl

Tema 9. Xwumuueckoe W  MHKpPOOHOE
3arpsA3HCHUE NPOJAYKTOB IIUTAHUA.

VYceTHBII onpoc
Pedepar
JloKaapl

TecTrl

10

Tema 10. DKO0JIOro-0HOI0THYECKUIH
MOHHUTOPHHT, KaK METOJI KOHTPOJIS 3arPsI3HCHUS
OKpY>Karole cpeabl BPeAHBIMU JJIs1 3J0POBbS
YyeJIoBeKa BEIIeCTBaMHU.

VYceTHBII onpoc
Pedepar
Jlokaapl

TecTrl

11

Tema 11. buonoBpexxaeHne Kak HKOJIOTHYECKast
npobema.

VYcTHBII onpoc
Pedepar
Jloknaapl




TecTrl

12 | Tema 12. I'puGel u OakTepuu — HCTOUHUKHU VYcTHbli onpoc
OMOTIOBPEIKICHU. Pedepar
Jokmnaast
TecTbl
13 | Tema 13. Matepuaiibt u U3J1EIINs, YcTHbli onpoc
MOBPEXKAaEMbIe MUKPOOPraHU3MaMHU. Pedepar
MexaHu3Mbl pa3pylIeHUsS MAaTEPUATIOB. Jloknazsl
TecTbl
14 Tema 14. CrangapTsl o MeToJIaM YcrHbIi onpoc
1a00paTOPHBIX UCTIBITAHUN HAa TPUOOCTOHKOCTS. Pedepar
JloKaapl
TecTbl
15 Tema 15. MeTonpl 3amUThl MaTEpUAIOB OT YcrHbI onpoc
OMOTIOBPEIKICHHIA MUKpPOOPTraHU3MaMHU. Pedepar
buounner  —  cpeactBa  3allIUTHI oT Jloknanbl
OMOTIOBPEKICHUM. TecTbl
16 | Tema 16. Mertoapl  MHUKOJOTHYECKUX YcrHBIM onpoc
UCCIIEIOBAaHUM OMONOBPEXACHUN TPaskJaHCKUX Pedepar
O00BEKTOB M MAMATHUKOB aPXUTEKTYPHI. Jloknanbl
TecTbl
17 | Tema 17. buokoppo3uss  CTPOUTEIBHBIX YcTHBII onpoc
MaTepuajoB (COCTOSHUME BOMpoca U MYyTH Pedepar
pelieHus). Jloknanbl
TecTbl
15 | Tema 18. CHmxeHHE 3arps3HEHUS VYceTHBII onpoc
OKpY>Karolllel cpebl, KaK 1eb yIpaBIeHUs Pedepar
9KOJIOTHYECKHUM PUCKOM. Jloknazsl

Tectrl




4.2 Tlnan BHeayTUTOPHOH CaMOCTOATEJIbHONH Pad0Thl 00YYAIOIIUXCS 10 JUCIUIINHE

Y4eOHO-MeTOANYECKOE

OneHo4HOE .
CamocrosTenbHast padoTa 00ydJaromuxcst CpecTBo obecrieueHre caMOCTOSITEIIbHON
paboThI
Cemectp | Hazpanue pa3zaena, TeMbl Cporn
o TpynoeMKoCTb
Bun camocTosTensHOM pabOTEI BBINOJTHEH
st (uac.)

Tema 1. Ilomstme 06 |[loaroToBKa K YCTHOMY OIIPOCY C HCIIOJNBE30BaHHEM Ycrasriii onpoc  |Canutapaas mukpoouomnorus / P. T
3KOJIOTMYECKON KOHCIEKTA JIEKIIUU U PEKOMEHyEMOH JIUTEPATYPHI. TecThl locmaroB u gp. -  CII6.:
SMHUIEMHONIOT U, kak |CamocTosTENBPHOE H3y4YeHHe TEOPETUIECKOTO WsnatensctBo «Jlawb», 2015. —

7 Hayke u 00 |MaTepmana 1mo Teme « IMUAEMUICCKUHN IIPOLIECCH. 2 Hex 2 240 c.
3MUAEMHUOJIOTHYECKOM ) Peena b. A. DOxkosorudeckas
mporiecce. snuaemuonorus / b.A. Pesuu. — M.

Axkanemus, 2001. — 384 c.

Tema 2. Oxonormueckuii  |CamocTosTeNTEHOE H3y4eHHUe TEOPETUIECKOT0 CanwurapHas mukpoouosorus / P. T
pHUCK BO3ZeHcTBUS  |MaTepuana mo TeMme «OlleHKa pHCKa, KaK aHaJIH3 l'ocmanoB u gp. -  CII6.:
HEeOJIaronpusTHBIX BO3JIEHCTBUS HeOIaronpHusTHBIX (akTopoB WznatensctBo «Jlawp», 2015, —
(akTOpOB Ha 3IOPOBBE  [OKPY)KAIOUICH Cpebl Ha 3J0POBBE YETOBEKAY. Pedepar 240 c.
YeJ0BeKa u Buabl  [[logroroska pedepara no Teme: «Buabl HHPEKINOHHBIX Jlokmazpt MemunuHcKass MUKpOOHOJIOTUSL |
MH(EKIMOHHBIX 3a0oJieBaHNI YeJI0BEeKa, pacIpoCTpaHsieMble BO3YIIHO- Tectsl HMMMYHOJIOTHS [OnexkTponHbIit
3a00JeBaHUH. KamenpHeIM  myTéM».  IloaroroBka — jmokiaza € pecype] / Y. JleBuHcoH. - Mocksa:

7 npe3eHTanuei mo Teme pedepara 3 Hex 4 Jlabopatopust ~ 3HaHWii  (paHee

"BMHOM. JlaGoparopus 3HaHUit"),

2015. — Pexum gocryma: 2BC
"31aTennCcTBO "Jlaup". -
Heorpanuu. goctym.

Pesuu b. A. Dxojoruueckas

smuaemuoaorus / b.A. Pesuu. — M.:
Axkanemus, 2001. — 384 c.




Y4eOHO-METOINIECKOE

OreHOUHOE o
CamocrosrenbHas paboTa 00ydaromuXCcs Cpe/ICTBO obecrieyeHre CaMOCTOSTEIbHOM
paboTsl
Cemectp | HasBanue paszgena, TeMbl Cpoxn
. TpynoeMkocTs
Bua camocrosiTenbHOM pabOTHI BBITOJIHEH
. (dac.)
Tema 3. Bospelictey| IlogroroBka K = 3aHATHIO C  UCIOJb30BaHUEM Canwurapnas mukpoouosorus / P. T,
HeOIaronpHusTHBIX XUMUYECKH| KOHCIIEKTA JIEKIUH U PEKOMEHIyeMO JInTepaTyphl. locmanoB wu gp. —  CII6.:
(axTopoB Ha 310poBB| CaMOCTOSITENbHOE HU3y4YeHUE TEOPETUYECKOrO WznatensctBo «Jlawpy, 2015, —
YeJI0BEKA. MaTepuana 1o Teme «OpraHuuecKkue 3arpsa3HUTENN 240 c.
OKpYXalolIeld cpelnsl W BIMSHAE HMX HA 3I0pOBHE MenunuHcKass MUKpDOOHOTIOTHS |
YEJIOBEKAY. Pedepar UMMYHOJIOTUS [OnekrponHsbIit
Joxnanel pecype] / Y. JleBuncoH. - Mocksa:
7 4 Hen. 4 Tecto Jlabopatopuss ~ 3HaHWH  (paHee
"BMUHOM. JlaGoparopus 3HaHUit"),
2015. — Pexum gpocrtyma: OBC
"H3naTenbcTBO "Jlanp". -
Heorpanuu. nocryi.
Peena b. A. DOxkosorudeckas
snuaemuonorus / b.A. Pesuu. — M.
Axanemus, 2001. — 384 c.
Tema 4. Bospelicteue| IlonroroBka K 3aHATHIO € HCIHOJIB30BAHUEM CanwurapHas mukpo6uosorus / P. T,
HeOJIaronpHsTHBIX KOHCIIEKTA JIEKIIUN U PEKOMEHTyeMOH JIUTepaTypHI. l'ocmanoB u gp. -  CII6.:
¢usnueckux  ¢paktopoB  Ha| CaMOCTOSATENBEHOE H3ydeHHe TEOPETUYECKOTO M3parensctBo «Jlawp», 2015, —
3I0pOBbE YEJIOBEKA. Marepuaia 1o Teme. VYerubiid onpoc {240 c.
IMoxroroBka pedepara mno Teme: «MHDekHOHHBIC Pedepar MenumHcKast MUKPOOHOIOTHSL U
3a00JICBaHUs YEJOBEKAa, MEPEIAONIHeCs Yepe3 BOAY». Hoxutaziet UMMYHOJIOTHA [SmeKkTpOHHBII
IToAroToBKa JIOKNaja ¢ Npe3eHTAlMEd M0  Teme Tectbt pecype] / V. Jlepuncon. - Mocksa:
7 5 Hen. 4 Jlabopatopuss ~ 3HaHWA  (paHee

pedepara.

"BMTHOM. JlaGoparopus 3HaHuUit"),

2015. — Pexum gocryma: IBC
"3naTenncTBO "Jlaup". -
Heorpanuu. noctym.

Pesnu bB. A. Dxojoruyeckas

saugemuoiiorusi / B.A. Pesnu. — M.:
Axanemus, 2001. — 384 c.
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Y4eOHO-METOINIECKOE

OreHOUHOE o
CamocrosrenbHas paboTa 00ydaromuXCcs obecrieyeHre CaMOCTOSTEIbHOM
CPEACTBO paboTsl
Cemectp | HasBanue paszgena, TeMbl Coorn
. P TpynoeMkocThb
Bua camocrosiTenbHOM pabOTHI BBINOJIHEH
. (dac.)
Tema 5. Buusnue kauectBa| IlogroroBka K  3aHATHIO C  MCHOJB30BAHUEM CanurapHas MmukpoOuosorus / P.
aTMoc(epHOTO BO3/yXa Ha| KOHCIIEKTa JEKIUH U PEKOMEHyeMO JINTepaTyphl. I TocmanoB u gap. — CIIb.:
370pPOBbE YEJIOBEKA. CamocTosTenapHOoe HU3y4YEHHE TEOPETUUYECKOTO M3narensctBo «Jlawb», 2015, —
MaTepHaa 1o Teme. 240 c.
IMoaroroBka pedepara 1o TeMe: MenunuHcKass MUKpDOOHOTIOTHS |
«MHUKpOOHOIOTYECKHE HOPMaTHBBI OIIEHKH Pedepar HMMMYHOJIOTHS [OnexTponHsIit
COCTOSIHUS BO3AYXa». I[OKJIE;[LI pecype] / Y. JleBuncoH. - Mocksa:
7 [MomroroBka mokiama C Tpe3CHTaNHEH IO TeMe 6 Hen. 4 Tectr Jlabopatopus 3HAHUN (pamee
n Al
pedepara. BMHOM. JlabopaTtopust 3HaHMA"),
2015. — Pexwum pgocryma: 2BC
"H3naTenbcTBO "Jlanp". -
Heorpanuu. nocryi.
eBUY . . KOJIOTHYECKast
P B. A D
snuaemuonorus / b.A. Pesuu. — M.
Axanemus, 2001. — 384 c.
Tema 6. Bimsgnme kadectBa| IloAroroBka K yCTHOMY ONpOCY C HCIIOJIB30BAHHEM CanwurapHas mukpo6uosorus / P. T
MUTHEBOM BOABI Ha 370POBbE| KOHCHEKTA JEKIMH H PEKOMEHAYeMOil TUTepaTypHl. l'ocmanoB u gp. -  CII6.:
HaCEJICHUSI. IonmroroBka pedeparor mo Temam: «Kpurepun M3parensctBo «Jlawp», 2015, —
OLICHKH CAHUTAPHO-3TIHNAEMHOIOTHYECKOTO COCTOSHHS 240 c.
MOBEPXHOCTHBIX BOI», «VCTOYHMKM 3arps3HEHHs MemnuHcKass MUKpoOHoOJIorust 1
MOBEPXHOCTHBIX BOJ MaTOTEeHHBIMU Pedepar HMMMYHOJIOTHS [OnexkTponHbIit
MHUKpoopranusMammy, «[ urueHmdeckne TpeOOBaHUSA Tloknaze! pecype] / Y. JleBuHcoH. - Mocksa:
7 W HOPMAaTHBBl  OLCHKH  SMUAEMHUOJIOTHYECKOU 7 Hen. 4 Tectsr Jlabopatopuss ~ 3HaHWA  (paHee

0€30IMaCHOCTH IMUTHEBOU BOIBI».
[TogroroBka JOKIAZOB C Mpe3eHTAlMEel 1Mo Teme

pedepara.

"BMTHOM. JlaGoparopus 3HaHuUit"),

2015. — Pexum gocryma: IBC
"31aTenscTBO "Jlaup". -
Heorpanuu. noctym.

Pesnu bB. A. Dxojoruyeckas

saugemuoiiorusi / B.A. Pesnu. — M.:
Axanemus, 2001. — 384 c.
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Y4eOHO-METOINIECKOE

CamocrosrenbHas paboTa 00ydaromuXCcs Ouenouroe o0ecIIeueHre CaMOCTOSTEILHOM
CPEACTRO paboTsl
Cemectp | HazBanue pa3zena, TeMbI Cpoxn
. TpynoeMkocTs
Bua camocrosiTenbHOM pabOTHI BBITOJIHEH
. (dac.)
Tema 7. 3arps3uénnas nousa,| [logroroeka pedeparoB mo Temam: «llodBa, Kak Canurapnas mukpobouosorus / P. T
Kak (akTop SKOJOrMYECKOro| MCTOYHHUK Iepeiadyn Bo30ymureneil MH(EKIHMOHHBIX locmanoB wu gp. —  CII6.:
pucka u UCTOYHMK| 3a0oneBanuii 4enoBeka», «llpaBuia orbopa mnpob WznatensctBo «Jlawp», 2015. —
3a00y1eBaHMIl YeTTOBEKA. TIOYBBI TSt CaHUTAPHO-IIUAEMHUOJIOTMUECKUX 240 c.
HCCIICTOBaHHUN». 3 Vetumiit onpoc MenpummHcKast MUKPOOHOIOTHS "
[MomroroBka MOKIAAOB C TMpE3CHTAIed IO TeMe Pedepar AMMYHOJIOTHS [DnexTponHsIi
pedepara. Joknazs! pecype] / Y. JleBuncoH. - Mocksa:
7 8 Hen. 4 Tectr Jlabopatopuss ~ 3HaHWH  (paHee
"BMUHOM. JlaGoparopus 3HaHUit"),
2015. — Pexum gpocrtyma: OBC
"N3naTenscTBO "Jlanp". -
Heorpanuu. nocryi.
Peena b. A. DOxkosorudeckas
snugemuosorus / b.A. Pepuu. — M.:
Axanemus, 2001. — 384 c.
Tema 8. CanurapHo-| [TogroToBka K YCTHOMY OMpPOCY C HCIOJIb30BAaHUEM Canurapuas mukpoouosorus / P. T
THTHEHNYECKHe Y| KOHCIIEKTa JIEKIIMU U PEKOMEHIyeMOH JTUTepaTypHl. l'ocmanoB u gp. -  CII6.:
MHUKPOOHOIIOTHIECKUE [oxroroBka pedepatoB mo Temam: «CaHHTapHO- M3parensctBo «Jlawp», 2015, —
KPUTEPHUH OIICHKHA COCTOSIHHS|SIHIEMHOIOTHIECKAsl OlCHKA ITOYBEI HACEIEHHBIX MECT 240 c.
OKpY Karomien CpemBI(Imo MHUKPOOHOIIOTHIECKAM u XAUMHAYECKHM MenumuHcKast MUKPOOHOJIOTHSL U
(Bo3myxa, BOJIBI, MOYBHI), Kak|mokazaremsim», «[IpaBmia otbopa mpoOd BoOmBl IS VerHuii ompoc  [AMMYHOTIO IS [DnexTpoHHEbIi
croco6 MIPEIOTBPALICHHS | CAHUTAPHO -3 T IEMHOTIOT HUESCKIX HCCIICIOBAHUIT, Pede af pecype] / Y. JleBuHcoH. - Mocksa:
7 SIHUICMHA. «MeTtomapt MIPOBEACHUS smmaeMuoNornieckux| 9 Hen. 5 lloxnafz)lbl Jlabopatopuss ~ 3HaHWA  (paHee
HCCIIeIOBAaHUIN 00BEKTOB OKPYIKAIOIICH Cpeab» U Jp. Tectol "BUHOM. Jlaboparopus 3HaHuii"),
IToaroToBka MOKIAAOB C MPE3CHTAI[MEd 110 TeMe 2015. — Pexum gocryma: IBC
pedepara. "N3narenpcTBO "Jlanp". -
Heorpanuu. nocrym.
Peena b. A. DOxkosormdeckas

suugemuoiiorusi / B.A. Pesuu. — M.:
Axanemus, 2001. — 384 c.
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Y4eOHO-METOINIECKOE

OreHOUHOE o
CamocrosrenbHas paboTa 00ydaromuXCcs CPEICTBO obecrieyeHre CaMOCTOSTEIbHOM
P paboTsl
Cemectp | HasBanue paszgena, TeMbl Coorn
. P TpynoeMkocThb
Bua camocrosiTenbHOM pabOTHI BBITOJIHEH
(dac.)
ust
Tema 9. Xwumwngeckoe u| Ilogroropka k ycTHOMY ONpOCY C HCIOJIB30BaHHEM Canwurapnas mukpoouosorus / P. T,
MHUKpOOHOE 3arps3HEHUe| KOHCIEKTa JIEKLIUU U PEKOMEHTyeMOH JIUTepaTyphl. locmanoB wu gp. —  CII6.:
IIPOJYKTOB IIUTAHUSL. WznatensctBo «Jlawp», 2015. —
240 c.
MenunuHcKass MUKpDOOHOTIOTHS |
UMMYHOJIOTUS [OnekrponHsbIit
. pecypc] / Y. JleBuHCOH. - MoOckBa:
VYcTHbll onpoc N
7 10 nen. 4 Tector Jlabopatopuss ~ 3HaHWH  (paHee
"BMUHOM. JlaGoparopus 3HaHUit"),
2015. — Pexum gpocrtyma: OBC
"N3naTenscTBO "Jlanp". -
Heorpanuu. nocryi.
Peena b. A. DOxkosorudeckas
snuaemuonorus / b.A. Pesuu. — M.
Axanemus, 2001. — 384 c.
Tema 10. Dxonoro-| [ToAroTroBka K yCTHOMY OMNPOCY C HCIOJb30BAHHEM Pesmu b. A. DOkonoruueckas
OHoJIOTHYEeCKUT MOHHTOPHUHT,| KOHCIEKTA JEKIIMH H PEKOMEHAYEeMOil TUTepaTypHl. snuaemuonorus / b.A. Pesuu. — M.
Kak METOJ, KOHTPOJIS . Axanemus, 2001. — 384 c.
. VYcTHBIi onpoc
7 3arps3HEHUST  OKpY’Kalomien 11 nen. 3 Tecthr
cpensl BpEIHBIMU JUIs
37I0POBBS YeJIoBeKa

BCIICCTBAMM.




13

Y4eOHO-METOINIECKOE

OreHOUHOE o
CamocrosrenbHas paboTa 00ydaromuXCcs CPEICTBO obecrieyeHre CaMOCTOSTEIbHOM
P paboTsl
Cemectp | HazBanue pa3zena, TeMbI Coorn
. P TpynoeMkocThb
Bua camocrosiTenbHOM pabOTHI BBINOJIHEH (uac.)
us )
Tema 11. buonospexnaenue| Ilogroroka k ycTHOMY OMNpOCY C HCIOJIB30BaHHEM Bbuomnospexnenne u OGHOKOpPpO3Us
Kak 3KOJIOTMYecKasi Ipo0dJieMa. | KOHCIIEKTa JIEKIUH U PEKOMEHIYEMOM JINTePaTyphI. CTPOUTENBHBIX M MPOMBINUICHHBIX
IMoxroToBka pedeparoB mo temam: «BHOMOBpEKICHMS MaTepuagoB [DnexrponnbIit
KaK 9KOJIOT'0-TEXHOJIOT HUeCKast npobIeMa, pecypc] : HayuHoe uzganue. - DBK.
«buonoBpexaeHne u 3II0POBHE YeIoBEKay, — Hpkytck : Bpems cTpaHCTBWHIA,
«OKOHOMHUYIECKHA ymepo oT MHUKPOOHBIX 2013. — Pexwmm poctyma: 243
noBpexxaeHui». [1oAroToBka NOKIan0B ¢ Mpe3eHTaluen Ycrasrii onpoc | "bubmmoTex". - Heorpanuu.
o Teme pedepara. Pedepar Hoctyn
7 12 wen. 4
Joxnanel OrapkoB b. H. Mycota — ocHoBa

MHorux Ouortexnomormii / b. H.
Orapxkos. — Hpkytck: U3a. «Bpems
cTpaHCTBHI», 2011. — 207 c.

Bbuonospexaenus. YuebHoe
nocobue / mox pexa. B.JI. Unbuuena.
— M.: - Bricmas mkomna, 1987. —
352 c.
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Y4eOHO-METOINIECKOE

OreHOUHOE o
CamocrosrenbHas paboTa 00ydaromuXCcs CPEICTBO obecrieyeHre CaMOCTOSTEIbHOM
P paboTsl
Cemectp | HasBanue paszgena, TeMbl Coorn
. P TpynoeMkocThb
Bua camocrosiTenbHOM pabOTHI BBINOJIHEH
(dac.)
ust
Tema 12. I'pu6s1 n 6aktepun —|I[loaroroska pedeparos o TeMaM: Bbuomnospexnenne u OGHOKOpPpO3Us
MCTOYHHMKY OMONOBpEXJIeHNH [«MHUKpPOCKOIIMYEeCKHE  TpHOBI  —  pa3pyIINUTEIHN», CTPOUTENBHBIX ¥ TPOMBIIIIEHHBIX
«OprasoTpodHbie OakTepun - BO30yIUTENH MaTepHuasoB [DnexTpoHHbIH
OHMOTIOBPEIKACHUI, «Cynbdarpenyupyroiue pecypc] : HayuHoe uzganue. - DBK.
OakTepuu - OCHOBHBIC BO30yIWTENN aHa’POOHOH — Hpkytck : Bpemst crtpaHCTBHH,
KOPpPO3HH METAaJJIOBY, «TuoHoBBIE OakTepuu - 2013. — Pexwnm poctyma: DU3
OCHOBHBIE BO30YIHUTENIH a3pOOHOI KOPPO3HH METAIIIOB, "Bubmmorex". —  Heorpanuu.
OETOHHBIX COOPYKEHHI», «Hurpupunupyrommue Joctyn
OakTepuM - pa3pyMIHUTENd METAVIOB M IOPHUCTBIX OrapkoB b. H. Mycota — ocHoBa
CTPOWTENBHEIX MarepuaioBy, «JKenesobakTepun - YcrHEI opoc | MHOTHMX OmotexHonoruit / B, H.
7 BO30yIUTENN KOPPO3MH METAUIOB M OMOOOpacTaHHii», 13 Hen 4 Pedepar OrapkoB. — Upkytck: U3n. «Bpems
«YTIeBOIOPOAOKHCIAIONINE OakTepuu W TpuObl - ' Joxnansl cTpaHCTBHI», 2011. — 207 c.

pazpymiuTes i CMa304YHbIX MATEpHUAJIOB W TOIIIUB).
IlogroroBka [OKJIagO0B C Mpe3eHTaUued 1o TeMme

pedepara.

BuonoBpexaeHus. Yye6HOE
mocobue / mox pen. B.Jl. Nibuuera.
— M.: — Bpicmias mxomna, 1987. —
352 c.

MuxpoOHas OMOECTPYKITHS
CTPOUTEIBHBIX MaTepuaos,
31aHUA U COOPYKEHUH: METO..
yka3. / b. H. OrapkoB. — UpkyTck :
Hznp-Bo UI'Y, 2007. — 56 c.
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Y4eOHO-METOINIECKOE

OreHOUHOE o
CamocrosrenbHas paboTa 00ydaromuXCcs Cpe/ICTBO obecrieyeHre CaMOCTOSTEIbHOM
paboTsl
Cemectp | HasBanue paszgena, TeMbl Cpoxn
. TpynoeMkocTs
Bua camocrosiTenbHOM pabOTHI BBINOJIHEH
. (dac.)

Tema 13. Marepuanst u(llogroroBka pedeparoB mno Temam: «MexaHU3MBbL Bbuomnospexnenne u OGHOKOpPpO3Us
n3eNus, MOBpEXJIaeMble|pa3pyLeHUS MaTepHaoB Ppa3INYHBIX BUJIOB CTPOUTENBHBIX ¥ TPOMBIIIIEHHBIX
MHUKpPOOpTraHH3MaMH. OpraHH4YeCKUMHU KHCJIOTaMH, o0pazyeMbIMH MaTepuaoB [OnexkrpoHHBIN
MexaHU3MBI Ppa3pyLIeHuUs | MUKPOOPraHu3MaMHu-On0IeCTPYKTOpaMmuy, pecypc] : HayuHoe u3ganue. - OBK.
MaTepuaoB. «MexaHn3MBbl paspyLIeHHs MaTepHaioB — Hpkytck : Bpemst crtpaHCTBHH,
HEOPTaHNYECKUMHU KHCJIOTaMH, 00pa3yeMbIMU 2013. — Pexwnm poctyma: DU3
MHKPOOPTaHU3MaMH-OHOAECTPYKTOPAMI, "Bubmmorex". —  Heorpanuu.

«MexaHn3MBbl pa3pyIIeHUs MaTepHalIoB (EepMEHTaMHu, JocTtym.
o0OpazyeMbIMH MHKpPOOPTaHHU3MaMH- BuomnoBpexnenus. Y4ebHoe
OMOIECTPYKTOPAMI. mocobue / mox pexn. B./l. Unbmuera.
IloxroToBka fokiaza C Mpe3eHTalMed Mo TeMe Ycraselii onpoc |- M.: — Bricmas mikxoma, 1987. —

pedepata Pedepar 352 c.

7 14 wen. 3 Joknazsl MuxkpoOHas OMOECTPYKIIUS
[TucbMeHHBIE | CTPOUTEIBHBIX MaTepualioB,
paboTs! 31aHUd U COOPYKEHUH: METO..

yka3. / b. H. Orapkos. — Upkytck :
Hznp-Bo UI'Y, 2007. — 56 c.
OKoJOTHS ~ MHUKPOOPTaHU3MOB
yueb. s cryn. By3oB. / A. W
Herpycos, E. A. Bbonu-
Ocmonosckas, B. M. T'opnenko u
np.; mox pea. A. M. Herpycosa. —
M. W3parensckuii  UEHTP
«Axanemusin, 2004. — 272 c.
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Cemectp

Ha3Banue paznena, Tembl

CamocrosrenbHas paboTa 00ydaromuXCcs

Bun caMocTosITenbHOM paboThI

Cpoxku
BBITIOJTHCH
ust

TpynoeMkocTs
(dac.)

OreHOUHOE
CPEICTBO

Y4eOHO-METOINIECKOE
obecreyeHre caMOCTOSTEILHOM
paboTsl

Tema 14.
MeToJaM

HCITbITAHUI
TrpubOCTONKOCTh

CrangapTel 1O
71ab0paTOPHBIX
Ha

[MogrotoBka K  3aHATHIO C  HCIIOJIb30BaHUEM
KOHCIIEKTA JICKIIMU U PEKOMEHTyeMOI1 JTUTepaTyphl.
CamocrosTensHoe n3y4YeHHUE TEOPETHYECKOTO
Mmarepuana 1o teme. [loaroToBka pedepara mno teme:
«CraHIapTH3UpPOBaHHBIE  JTA0OPATOPHBIE  METOJBI
UCTIBITAaHUI MaTepuasoB " TOBapoB Ha
rpUOOCTORKOCTHY.

15 men.

YceTHbli onpoc
Pedepar
Jloxmamsl
TecTnr

Bbuomnospexnenne u OGHOKOpPpO3Us
CTPOUTENBHBIX ¥ TPOMBIIIIEHHBIX
MaTepuasoB [DnexrponnbIit
pecypc] : HayuHoe uzganue. - DBK.
— Hpxytck : Bpems crpaHCTBU,
2013. — Pexwnm poctyma: DU3
"Bubmmorex". —  Heorpanuu.
Hoctyn

OrapkoB b. H. Mycota — ocHoBa
MHorux Owuorexnomormit / Bb. H.
Orapxkos. — Hpkytck: U3a. «Bpems
cTpaHCTBHY, 2011. — 207 c.

Tema 15. Mertonsl
MarepuaioB
OHOTIOBpEXKACHUI
MHKpPOOPTraHH3MaMH.
buonuasl — cpeacTsa 3amuThl
OT GHONOBPEXKICHHH.

3allUThI
oT

ITonroroska
HUCIIBITAHUS

pebepaToB mTO  Temam:
OMOLMHOW  aKTUBHOCTHU
COETMHEHU», «Pa3paboTka o6uonnaa
peKoMeHAaII no oMo THOU
MMOBEPXHOCTEH M3 KUPIHYa U JePEeBay.
[oxroroBka mokmajga C Tpe3CHTAlMed 10

pedepara.

«MeTtoabl
XUMHUYECKHUX
VCM,
00paboTke

TEME

15 Hen.

VYcTHbl onpoc
Pedepar
Jloxmnansl
IIuceMeHHBIE
paboThI

BuonoBpexaeHne u OUOKOPPO3US
CTPOUTENBHBIX W TMPOMBIIUICHHBIX
MaTepHaoB [DnexTpoHHSIH
pecypc] : HayuHoe uznanue. - DBK.
— Hpxyrck : Bpems crpaHCTBU,
2013. — Pexwum poctyma: DU3
"Bubmmorex". —  Heorpanuu.
Hoctyn

OrapkoB b. H. Mycota — ocHoBa
MHoOruX Owuorexnomoruit / b. H.
OrapkoB. — Upkyrck: U3n. «Bpems
cTpaHcTBHi», 2011. — 207 c.
BuonoBpexaenus. YyebHoe
nocobue / mox pex. B.J1. Nnbuuesa.
— M.: — Bpicmas mxomna, 1987. —
352 c.

MuxpobHas OMOAECTPYKITHS
CTPOUTEIBHBIX MaTepualoB,
301aHUA U COOPYKEHHMH: METOJ.
yka3. / b. H. Orapkos. — Upkyrck :
Wzng-Bo UI'Y, 2007. — 56 c.
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Y4eOHO-METOINIECKOE

OreHOUHOE o
CamocrosrenbHas paboTa 00ydaromuXCcs Cpe/ICTBO obecrieyeHre CaMOCTOSTEIbHOM
paboTsl
Cemectp | HasBanue paszgena, TeMbl Cpoxn
. TpynoeMkocTs
Bua camocrosiTenbHOM pabOTHI BBINOJIHEH (uac.)
ust
Tema 16. Meronpi|IToaroToBka pedeparos o remam: «CHHIPOM GOJIIEHOTO buonoBpexnenne 1 OHOKOPpPO3Us
MHKOJIOTHYECKHX 3MaHus» M (AaKTOpPBl €0 OIPEACNSIONINE), CTPOUTENBHBIX ¥ TPOMBIIIIEHHBIX
nccae0BaHut «BctpeuyaemocTh MHUKpPOOPTIaHU3MOB - MaTepuagoB [DnexrponnbIit
OGuonoBpeXACHUI O1OEeCTPYKTOPOB B HKHITBIX MIOMEIICHUIX ), pecypc] : HayuHoe u3ganue. - OBK.
TPOXIAHCKUX 00BEKTOB  M|«BcTpeyaeMocTh MHUKPOOPTraHM3MOB B OHONMOTEYHBIX — Hpkytck : Bpemst crtpaHCTBHH,
MaMATHAKOB aPXUTEKTYpPhl.  [[IOMEIICHWSX W HUX pOJdb B  OHOIOBPEXKICHHU Ve THLI OIPOC 2013. — Pexum pmocryma: D2U3
6ubimoteqHoro GoHma. Pede af "Bubmmorex". —  Heorpanmnu.
7 [oxroroBka mokmaga ¢ Tmpe3eHTammed 1o Teme| 16 Hen. 3 P Hoctyn

pedepara. ﬂgggiim OrapkoB b. H. Mycota — ocHoBa

MHorux Ouortexnomormii / b. H.
MukpobHas OMONIECTPYKIIMS
CTPOUTEIBHBIX MaTEepHAaJIOB,
3JaHUM U COOPYKEHMM: METOJ.
yka3. / b. H. Orapkos. — Upkytck :
Uzng-so UT'Y, 2007. — 56 c.




18

Y4eOHO-METOINIECKOE

OreHOUHOE o
CamocrosrenbHas paboTa 00ydaromuXCcs CPEICTBO obecrieyeHre CaMOCTOSTEIbHOM
P paboTsl
Cemectp | HasBanue paszgena, TeMbl Coorn
. P TpynoeMkocThb
Bua camocrosiTenbHOM pabOTHI BBITOJIHEH
(dac.)
ust
Tema 17. Buoxopposust|[Tonroroska pedepatoB mo temam: «MeponpusTHs IO Bbuomnospexnenne u OGHOKOpPpO3Us
CTPOUTENBHBIX  MaTepUaIOB|IIPEAOTBPALICHUI0 OHMOKOPPO3UU U METOABI OOpHOBI C CTPOUTENBHBIX M MPOMBIIUIEHHBIX
(coctosiuue Bompoca M myTH|HEi», «[Ipobrema OHOMOBPEKACHUI 3MAaHUA B T. MaTepuasoB [DnexrponnbIit
penieHus). Upkytcke», «Meponpusitus 1O MOPeJOTBPAIICHUIO pecypc] : HayuHoe uzganue. - DBK.
OMOKOppPO3UN W MeTonsl 0OphOBI ¢ Heit». [logroromka — Hpxytck : Bpems crpaHCTBU,
JOKJIa/ia ¢ pe3eHTalmel mo reme pedepara. 2013. — Pexwnm poctyma: DU3
"Bubmmorex". —  Heorpanuu.
. oCT
VYcTHbll onpoc HAoctyn
OrapkoB b. H. Mycota — ocHoBa
Pedepar .
MHorux OwnorexHosormii / Bb. H.
! 16 nen. 3 Hoxnane! MuxkpobOHas OUOLECTPYKIUS
IIuceMeHHBIE P Py
CTPOUTENBHBIX MaTepHajoB,
paboThI . N
3MaHUA U COOPYKCHHH: MeETOJ.
yka3. / b. H. Orapkos. — Upkytck :
Uzng-so UT'Y, 2007. — 56 c.
OKOJIOTUYECKHE OCHOBBI 3aIUTHI
OoT OWOMOBpEXJECHMWH: Hay4dHOE
m3ganne / B. JI. Unenues, b. B.
Bouapos, M. B. T'opnenko. — M. :
Hayxka, 1985. — 262 c.
Tema 18. Cuwxenue| IToaroTopka K yCTHOMY OIPOCY C HCIOJIb30BaHUEM Vbt omboc Pesuu b. A. DOkonoruueckas
7 3arpsi3HEHUS  OKPY’KaloIllel| KOHCIEKTa JEKIUH U PeKOMEHIYEMOH JINTePaTyphI. 17 Hen 3 Tecn,lp snuaemuonorus / b.A. Pesuu. — M.

Cpeabl, KaK ILCJ/Ib YIIPABJICHUA
OKOJIOTUYCCKUM PHUCKOM.

Axanemus, 2001. — 384 c.

OO01mii 00beM caMOCTOSTENbHON paboThl M0 qUcHUILIMHE (dac) — 46.

U3 Hux 00beM caMOCTOSATENILHOM pa6OTBI C HCIIOJIb30BAHUEM DJICKTPOHHOI'O O6y‘{€HI/IH U TUCTAaHIIMOHHBIX

00pa30BaTeNIbHBIX TEXHOJIOTHI — 8 yac.
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4.3 ConeprxaHue y4eOHOT0 MaTepuaja
Tema 1. IlonsaTHe 00 DJKOJOTHYECKOW JNUAEMHOJOTHH, KaK Hayke H 00

IMUIEMHOJIOTHYECKOM IpoIecce.

[lpenmer, wemu, 3amaud  «OKOJOTHMYECKOH  DMUAEMHOJIOTHHM», KaKk  HAyKH.
OnuaeMudeckuid mporecc. MexanusM mnepenadd Bo3Oynuteneil MHQEKIMOHHBIX 3a00J7eBaHU
4eJIoBeKa.

Tema 2. DKOJOrMYeCKHIl PHUCK BO3AeHCTBUS HeOJIaronpusTHbLIX (aKTOpoB Ha
310pOBbeE YeJI0BeKa M BUIbI HH(PEeKIIMOHHBIX 3200J1€eBAHUI.

[Tonsitue 00 »skomormueckoMm pucke. OIleHKa pHUCKA, KaK aHajdu3 BO3JCHCTBUSA
HEONMaronpusaTHBIX (AKTOPOB OKPYXAIOIIeH Cpelbl Ha 370pOBbE 4YeJIOBEKa. 3aJauu, KOTOpPbIE
pemiaeT aHanM3 pucka. Buael MHPEKIMOHHBIX 3a0ojeBaHMil. (OCHOBHBIE TPHHIIMIIBI
NpOPUIAKTUKH MH(PEKIIMOHHBIX 3a00JIEBaHUM.

Tema 3. Bo3ngeiicTBuMe He(JaronpuMATHBIX XMMHYeCKHX (akTOpoB Ha 3/10pOBbe
YyeJ10BeKa.

Tspxenble MeTaJUIbl M BIUSIHUE UX Ha 3/10pOBbE yenoBeka. OpraHMyecKue 3arpsa3HUTENN
OKpY’Karollel cpeibl ¥ BIUSHUE UX Ha 3/10pOBbE YENIOBEKa.

Tema 4. Bo3aeiicTrBue HeOJaronpusiTHbIX (u3nyecKux (PakTopoB Ha 310pPOBbeE
yeJioBeKa.

BinsiHue WMOHM3MPYIOIIETO M3JIYy4EHHMS Ha 3J0pPOBbE 4eENIOBEKa. BiusHue myma B
HaceJIEHHBIX IIYHKTaX Ha 3JO0pPOBLE YCJIOBCKA. Bausuane OJICKTPOMAarHuTHBIX noJjei Ha 300POBEE
YyeJloBeKa.

Tema S. Biausinue kayecTBa aTMoc(hepHOro Bo3AyXa Ha 310POBbe YeI0BeKa.

Onenka kayecTBa arMmocdepHoro Bo3ayxa. MHdekunoHHble 3a0osieBaHUS YellOBeKa,
nepefarpolecs dYepe3 BO3AyX, B TOM 4HciIe HH(MEKIMOHHBIE 3a00JeBaHUs YEIOBEKa,
pacrpocTpaHsieMble BO3TyITHO-KaNeIbHbIM MyTEM (OaKTepHaIbHble U BUPYCHBIE MH(EKIINN).

Tema 6. Biiusinne KauecTBa NUTHEBOH BO/JbI HA 310POBbE YeJI0BEKA.

Onenka KkauyecTBa MNHUTheBOW Boabl. MHQekuunonnsle 3abojeBaHUsl  4eIOBEKa,
nepejarouecs: 4epe3 BOJY. 3arpsA3HEHHE THTHEBOM BOAbl XUMHYECKHMMH BEIIECTBAMHU.
3arps3HEHHE MUTHEBOM BOJABI MATOTCHHBIMH MHMKPOOpPraHM3MaMu M HHQEKIHOHHbIE
3a00J1eBaHNsl, BBI3bIBAEMbIE UMHU.

Tema 7. 3arpasHéHHas MO4YBa, KAK (PAKTOP IKOJOIMYECKOr0 PHCKA M HCTOYHHUK
3a00/1eBaHMI Ye10BeKA.

Hctounnkn 3arpsA3HCHUIA IIOYBBI XUMHNYECKUMHU BEUIeCTBaMU. ITaTorennnie
MUKpPOOPraHu3Mbl, HanboJee YacTO BCTPEUAIOUIUECs B MOYBaX, 3arpA3HEHHBIX XO3SHCTBEHHO-
OBITOBBIMH U (peKalnbHBIMU CTOYHBIMM BoAaMu. OILlEHKa 3arpsA3HEHHs MOYBbl XMMHUYECKHMMHU
BCIICCTBAMU 1 MaTOI'CHHBIMU MHUKPOOPTaHU3MaMHU.
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Tema 8. CaHMTApHO-TUTMEHHYECKHE M MHKPOOHMOJIOTHYECKHE KPHUTEPUH OLEHKHU
COCTOSIHHMSI OKPY:KAKIeH cpeabl (BO3AyXa, BOAbI, IOYBbI).

HopMaTuBHbIE CcaHMTApHO-TUTHEHHWYECKHE JOKYMEHTHI, periaameHtupyromme [IJIK
3arpsI3HAIOLIUX BEIIECTB B aTMoc(epHOM Bo3ayxe. HopmaTuBbl 6€30MaCHOCTH MUTHEBON BObBI
M0  MHUKPOOMOJOTMYECKMM  TMoKa3zaTensiM. HopMaTuBbl 1O 3KOJOr0-3MUAEMHUYECKON
0€30MacHOCTH MOYBBI IO MUKPOOUOIOTMYECKUM MOKA3aTEISIM.

Tema 9. XumMnyeckoe 1 MUKPOOHOE 3arpsi3HeHUE MPOAYKTOB MUTAHUSA.

XUMHUECKOE 3arps3HEHUE MPOAYKTOB MHUTAHMS M €ro HMCTOYHUKH. MUKpoOHOe
3arpsi3HEHUE MPOJAYKTOB TMHUTaHUS M €ro HCTOYHMKH. HopMaTHUBHBIE JIOKYMEHTHI,
oOecrneunBaroIIve KaueCTBO U 0€301aCHOCTh MUILEBBIX TPOJYKTOB.

Tema 10. 3IKk0J10ro-0MOJOrMYeCKHl MOHMTOPHHI, KaK MeTOA KOHTPOJS
3arpsi3HeHHsl OKPY:Kalolleil cpeibl BpeIHbIMH /1JIs1 310POBbSI YeJIOBeKa BellleCTBAMM.

DKONOro-0MONOTUYEeCKUil ~ MOHUTOPHHI,  KaK  COCTaBHash  4acTb  OKOJIOTO-
SMUAEMHOJIOTHYECKOr0 MOHUTOpUHTA. MeToapl OMOMHAMKAIMM U OMOTECTUPOBAHUS CTEIEeHU
3arpsi3HEHUST OKPYXKAIOIIEH CPEeIbl, UX MECTO B CUCTEME IKOJIOTUUECKOT0 KOHTPOJIS.

Tema 11. buonoBpexaeHue Kak 3K0J0rnueckasi npoodjgema

[Tonsatne o OHONOBpPEXICHUHM M Jerpajauud. buomoBpexparoummii mnpouecc Hu
OMonoOBpeXXJalomasl  CUTyauusi. ATreHTbI W OOBEKTbl  OMONOBPEXIEHMH.  DKOJIOro-
reorpauueckre, MOnyaslUOHHO-OMOLEHOTUYECKUE M COLIMAIbHO-3KOHOMHUYECKHE (aKTOPBHI.
OcCHOBHbBIE 3aKOHOMEPHOCTHM B BO3HUKHOBEHUU OHOIMOBPEXKICHHUI. DKOJIOTMYECKHE AaCTEKTh
OMOTIOBPEKICHUH.

OKOHOMHUYECKHH yiep0 OT MUKPOOHBIX MOBpeXACHUN. BnusHue OuonoBpexaeHul Ha
3/10pOBbE YEJIOBEKA.

Tema 12. I'pu0bI 1 0aKTepPHUH — HCTOYHHUKH OMOTIOBPEKACHUI

@DakTOopbl, BIUAIONIME HA )KU3HEACATEIbHOCTh MUKPOMMIIETOB U OaKkTepuil U MPOLECCH
OMONOBPEKICHUN: XUMHMUYECKHE (MCTOYHUKM MUTAHUSA, KHUCIOTHOCTh Cpelbl) U (pU3HUecKue
(BIQXXHOCTB, TEMITIEpATypa, OCBEUICHHUE U Ip. ).

XapakTepucTUKa BHUIOBOTO COCTaBa, KIACCH(UKAIMSI MHKPOCKOITMYECKUX TPHOOB.
Ocob6ennoctu crpoenus rpudoB. CTpoeHne rpuOHOM KiaeTKkH. CrocoObl pa3MHOXKEHHS TPHOOB.
['pubsI u okpyxaromas cpeaa. [lonoxenue rpuboB B axocucTeMe. bruonornueckne 0cOOEHHOCTH
IpuOOB, BHI3BIBAIOIINX OHOMOBPEXKICHHS.

XapakTepuCTUKa PA3JIMYHBIX CHUCTEMATUYECKUX TpPyNN OaKTepHil: JIUTOTPOQHbIE
Oakrepun —  BO30yAMTENH ~ OMOMOBpEeXACHUH  (Cynb(arpenyuupyrolie, THOHOBBIE,
HUTPUPHULIHPYIOLIHE, )KEIe300aKTepUH).

OpranorpodHbie OakTepun — BO3OYAUTEIN OMOTIOBPEKICHUH.

Tema 13. Marepuagbl HW uU3AeJHsi, TMNOBpPekKIaeMble MHKPOOPraHU3MaMHU.
MexaHu3Mbl pa3pyllieHHs] MATepPHAJIOB

Knaccugpukamuss  OHONOTMYECKMX  TOBPEXKIEHHH  MaTrepuaJoB M TOBAapOB IO
MOP(OJIOTHUECKUM NPU3HAKAM U U3MEHEHUIO CBOWCTB.
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ArpeccuBHBIE METaOONHUTHI MUKPOOPTaHW3MOB. MeEXaHW3MBbI Pa3pylICHUS MaTepPHaIOB
Pa3IMYHBIX BHJIOB OPTraHMYECKUMH KUCJIOTaMH, HEOPTaHUYECKUMH KUCIOTaMH U (epMEHTaMU,
00pazyeMbIMHd MUKPOOPTaHU3MaMHU-010IeCTPYKTOPAMH.

buopaspyiienue 1peBecuHbl, OyMaru, TeKCTUIBHBIX U3CIUH.

MukpoOHOE pa3pylIeHHe MOPUCTHIX MaTEPUATIOB.

[TnacTuku, 3ammTa OT OMOTIOBPEIKICHUM.

Pe3unsl, 3ammTa OT MUKPOOHOJIOTHYECKHUX TTOBPEKICHUHA PE3HH.

JlakokpacouHbie MOKPBITHS, 3aIIUTa OT OMOTIOBPEXKACHUH.

TomnuBa 1 cMa304HbIC MaTePUAIBI, 3AIIUTA OT OMOTIOBPEIKICHHIA.

MeTauiel 1 METAIUIOKOHCTPYKIIHH, 3alTUTa OT OMOIIOBPEKICHUH.

Tema 14. CTanaapTthbl 10 MeTOAAM J1a00PATOPHBIX HCIIBITAHUI HA TPHOOCTOMKOCTD

HopMaTuBHO-TeXHHYECKHE  JOKYMEHTBI, TIO3BOJISIONIME OLEHUTh  YCTOWYUBOCTD
Pa3IMYHBIX MaTEPUAIOB U TOBAPOB K IpubaM (TpruOOCTOUKOCTD ).

['pubbl, pexomMeHayeMble B aHAIM3UPYIONIMX CTaHgapTrax (BUIOBOM  COCTaB,
xapakTtepucTtika). CrocoObl 3apakeHusi, IpUMEHsIEMbIE B CTaHAApTaX.

Ouenka rpubocToiKOocTH  (BHM3yaqpHO B  Oajlax MO  IIKajle, MPOBEJCHUE
MHCTPYMEHTAJIBHONH OIEHKH 10 HW3MEHEHHIO (DHU3MKO-TEXHUYECKUX U OIKCILTyaTallMOHHBIX
CBOICTB HCCIENYEMBIX OOBEKTOB).

CrangapTu3upoBaHHbIE TAOOPATOPHBIE METO/ABI MCIBITAHWN MaTepuaioB U TOBApOB Ha
IrpuOOCTONKOCTb.

Tema 15. MeToabl 3aIiMTHI MATEPHATIOB OT OHONMOBPEKICHHH MUKPOOPraHN3MaMH.
Buouuabl — cpencrBa 3alMTHI OT OMONOBPeEKAEHUI

Hcnonp30BaHne XUMUYECKHX COEIUHEHHH (OMOIUAOB), 00JafarolMuX OWOLMIHBIMU
CBOICTBaMM, B KaueCTBE CPEJACTB 3allUThl MaTEpPHAIOB U TOBAPOB OT OHOMOBPEKIACHUU.
Knaccudukanust 6uornuao. MeTosl uccneoBaHuss OMOIHIOB.

OyHrunuapl, OaKTEepUIUAbI, WHCEKTHIMIBI, AaBHIWIBI, POACHTHIMIB W  UX
XapaKTepUCTHKA.

JleiicTBue OMOLIMIOB HA MUKPOMUIIETHI-ONOIECTPYKTOPHI.

Tema 16. MeToapl MHUKPOOHOJOTHYECKHUX MCCJIEI0BAHUI OHONMOBPEKIEHUIT
rPaXKAAHCKNX 00bEKTOB M MAMATHUKOB APXUTEKTYPbI

MeTtop1 00HapY)EHUST MUKPOOPTaHU3MOB B IIOBPEXIEHHOM MaTepHale.

Mertoapl orbOopa mpod I MHUKPOOHMOJIOTHYECKOTO HCCIEAOBaHUS (JIEPEBSIHHbBIC
KOHCTPYKIUH, KUPIIUYHbIE, KAMEHHBIE KJIA/IKH, IITYKaTYpPHO-OT/I€JI0YHbIE PACTBOPHI).

buonectpykius marepuanoB rpubamu. MUKPOCKOMHYECKHUN aHAU3 CyXuUX 00pasIoB.
BoigepxuBanue oOpasna cybcTpara mpu  BBICOKOW BiaxHocTdu. OrmpeneneHue THTpa
YKU3HECTIOCOOHBIX KOHUAMM B CyOCTpaTe U3 MecT OuoaecTpykuuu. CeIuMEHTAIIMOHHBI METOT
UCCIIEIOBAaHMSI BO3/TyXa HA HAJMUUE CanpOPUTHBIX MUKPOOPTaHU3MOB.

Tema 17. Buokoppo3usi CTPOUTEIBLHBIX MAaTePHAIOB (COCTOSIHME BONMPOCAa W MYTH
pelieHus)
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HoBoe ouieHOuHOE MOHATHE M XapakTep IEHCTBUS OMOJIOTMYECKM AKTHBHOW Cpeibl B

nononHennn k CHully 2.03.11-85 («3amura CTpPOMTENBHBIX KOHCTPYKLMH OT KOPPO3UN»).

[TpoGnema GuomoBpexaeHUH 31a0ui B T. UpkyTcke.
Lenu 1 MeTOMKA HHKEHEPHO-OMOIOTUYECKUX 00CIIeI0BaHUM.

Meponpusitus 1o npeAoTBpaIeHUI0 OMOKOPPO3UU U METObI OOPHOBI C HEH.

Tema 18. CHu:keHue 3arpsi3HeHHMsI OKpY:Kawmieil cpeibl, KaK LeJb YNpaBJeHUS
IKOJOTHYECKHM PHCKOM
OcHOBHBIE 3Tamnbl yOpaBieHUs pUCKOM. CpaBHUTENbHAs XapaKTEPUCTHKA (aKTOPOB

pucKa.
4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKHX 3aHITHI 1 J1aOOPaTOPHBIX padoT
Ne Ne HanmenoBaHnue TpynoeMkocTb Ouenounble | @opmupye
n/H | pasaeia CeMHUHAPOB, (uac.) cpeacTsa Mbl€
U TEMbI NPAKTUYECKHUX U Bcero N3 aux KOMIIETCH
J1a00paTopHBIX padoT | yacos npaKTHYecKas U
MOAroTOBKA (MHIMKATO
peD*
1 2 3 4 5 6 7
1 | Tema?7 3arpsi3HEHHAs NIOYBa, YertHblit onpoc MK-4
KaK (axrop 2 Pecpepar HJK k4.
OKJIaJbl
9KOJIOTUYECKOTr0 pUCKa HT g
€CThI
1 UCTOYHHK
3a00J1€BaHNI YEIIOBEKa
2 | Temall | BuomoBpexaeHHE KaKk VcerHbiit onpoc K-4
DKOJIOTUYECKAs 2 Pedepar K rica.1
Jloxmaasl
npobiema.
Tectol
3 | Temal2 | I'pubsl u OakTepuu — YerHblii onpoc MK-4
MCTOYHHKH 2 Pedepar HJIK 14
. Joknazsl
OMOTIOBPEKICHUM. TecTor
4 | Tema 13 | Matepuanbl U U3JENUA, VcerHbii onpoc IIK-4
HOBPEKIAEMBIE Pedepar MK ik 4.1
Jloxmaasr
MHUKPOOPTaHU3MaMH.
2 TecTs
MexaHu3MBbI
paspyuieHus
MaTepHaJIOB.
5 | Tema 14 | Ctanmapthbl o Yernpiit onpoc IIK-4
METOoOdaM Pedepar HIK 4.1
J1a00paTOPHBIX 2 Horknazsi
p p\, TecTnr
HCITBITAaHUI Ha
IrpuOOCTONKOCTb.
6 | Tema 15. | MeTtoasl 3aIATEI VeTHbli onpoc IK-4
MaTepHaJIoB oT Pegepar HJK nca
Jloknas
OMOTIOBpEXKACHUI ) TecThi
MHUKPOOpPTaHU3MaMH.
buonmaer — cpeacrtsa
3aIlHTHI oT
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OMOTIOBPEIKICHHIA.
7 | Tema 16. | MeToasl VCTHBIA onpoc nK-4
pi
MHUKPOOHOJIOTHIECKUX Pedpepar MK 4
o Joknmaasl
UCCIIeIOBaHUI T
C €CThbI
OMOTIOBPEXKACHUI 2
IpaXIaHCKHX O0BEKTOB
u MaMSITHUKOB
APXUTEKTYPBHIL.
8 | Tema 17. | buokoppo3sus YeTHbli orpoc MK-4
CTPOUTETBHBIX Pedepar HJIK ik 4.1
Jloxmaasl
MaTepuaioB 2 T
CCThI
(cocTosiHME Bompoca U
MyTU pelIeHus).
9 | Tema 18. | CHmKeHHE VCTHBIA onpoc MK-4
3arpsi3HEHUs Pedepar HJIK i1
OKpy’Kalomeil  cpemsl Hownazet
Py Kaioll PCAbL, 2 Tects
KaK IeNb YIpaBlICHUs
IKOJIOTHYECKUM
PHUCKOM.

4.3.2. Hepeqeﬂb TEM (BOl'lpOCOB), BBIHOCMMBIX Ha CAMOCTOATEC/IbHOC U3YUYCHUEC CTYACHTAMHU

B paMKax camocTosTebHoi padorsl (CPC)

Tema 3ananue Dopmupyemas HAK
n/n KOMIIE€TeHITHsI
1 Tema 1. Tlomatme 006 | [logrotoBka K  YCTHOMY TIK-4 UK g an
9KOJIOTHYECKOH OIpOCy C WCIIOIB30BaHUEM
SMHUIEMHUOJIOTHH, KaK HayKe | KOHCIEKTa JIEKIUH it
1 00 JMMHICMHOIIOTUIECKOM | PEKOMEHIyeMOH
porecce. JIUTEPATYPHI.
CaMocTosITenbHOE U3y4YeHHE
TEOPETUYECKOT0 MaTepualia
mo teMe «OIUIeMUYECKUil
MPOIIECC.
2 Tema 2. Dxomormdeckuii | CaMOCTOATENHHOE HW3YUCHHE T1K-4 MK rrar
puck BO3JCUCTBUS | TEOPETHUYSCKOTO  MaTepuaia
HEeOJIarompUsTHBIX mo teme «OTeHKa pHCKa, KaK
(akTOpOoB Ha  3I0POBBE | aHAIM3 BO3JICHCTBUS
YeJioBeKa u BHJBI | HEOJIArompuATHBIX (HaKTOPOB
UHQPEKITHOHHBIX OKpyXXaromied  cpemsl  Ha
3a00JIeBaHUH. 3II0POBBE YETIOBEKAY.
[MoarotoBka pedepara 1O
Teme: «Buasl MHOEKIIHOHHBIX
3a00JIeBaHU I YyeJIOBeKa,
pacmnpocTpaHsieMbIe
BO3IYIIHO-KAIEIbHBIM
nytém». [lonroroska noknaaa
C Tpe3eHTAlUEe IO TeMe
pedepara.
3 Tema 3. BosgeiictBue | [logrotroBka K 3aHATHIO C TIK-4 HIK 1k an
HEOJIAronpUsTHBIX HCIIOJIb30BAHUEM  KOHCIIEKTa
XUMHYCCKHX (DAKTOPOB Ha | JIGKIMM H  PEKOMCHIYyEeMOM
3I0POBBEC YETIOBECKA. JUTEPATYPHIL.
CaMOCTOSITeTbHOE ~ M3yUeHHUE
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TEOPETUYECKOr0  MaTepuaia
mo Tteme «OpraHudeckue
3arpsi3HUTENN  OKpY Karolei
cpenbl U BIMAHME UX Ha
3/I0pPOBBE YEIIOBEKAY.

Tema 4.  BosgeiictBue
HEeOJIarompHATHBIX
¢usngeckux (QakTOpoB Ha
3JJ0pPOBBE YEIOBEKA.

IlonroroBka K 3aHATHIO C
UCTIONIb30BAaHUEM KOHCIIEKTa
JEKUUU U PEKOMEHAYeMOi
JUTEPaTypHI.
CaMocCTOSITeNbHOE HW3yYeHHE
TEOPETHYECKOTO0  MaTepuaia
IO TeMe.

IMonroroBka pedepara 1O
TeMe: «MH]pexunoHHbIC
3a00JICBAHMS YeJI0BeKa,
HepeAaonecs 4epe3 BOIy».
IToaroroska JOKIaza c

Ope3eHTallued [0 TeMe
pedepara.

I1K-4

HIK nikcaa

Tema 5. Bausame kadecTBa
aTMOC(EepHOTO BO3IyXa Ha
3I0POBHE YETIOBEKA.

[MoArotoBka K 3aHATHIO C
HCIIONIb30BAHHEM KOHCIIEKTa
JeKIIMU U PEKOMEHyeMOM
JUTEPATYPHI.
CaMmocTosITenbHOE U3y4YCHHE
TEOPETHYECKOr0 Marepuana
IO TeMe.

IMomroroBka pedepara 1O
TeMe:
«MHUKPOOHOTIOTHIECKIE
HOPMATHBBI OIIEHKHU
COCTOSIHHS BO3IyXa.
[MoarortoBka  gokiaaa  C
npeseHranmeil  1mo  Teme

pedepara.

[1K-4

HﬂK IIK 4.1

Tema 6. Biansumne kadecTBa
MTUTHEBOH BOJBI HA 3JJ0POBBE
HaceJeHus.

ITogrotoBka K  YCTHOMY
OIIPOCY € HCIIOIb30BaHUEM

KOHCIIEKTa JIEKIUU u
peKOMeH1yeMOoi
JIUTEpaTyphl.

[ToaroroBka pedepaToB Mo
teMaM: «Kpurepuu oueHKH
CaHUTapHO-
SMUIEMHUOIOTHIECKOTO
COCTOSIHUSI TIOBEPXHOCTHBIX
BOZY, «HcTouHnKH
3arps3HEHUs
MOBEPXHOCTHBIX BOJ
MaTOT€HHBIMHU
MHUKPOOPTaHU3MaMHU,
«'uruennyeckue
TpeOOBaHUS W HOPMATUBEHI
OIIEHKH

SIUIEMHUOJIOTHYECKON
0€e30IacHOCTH [IAUTHEBOU
BOJIBI».

HOﬂFOTOBKa JOKIaaoB C
Hpe3eHTaHHeﬁ 10 TEMC

pedepara.

I1K-4

HHK IIK 4.1
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7 Tema 7. 3arpssuéunas | [logrotoBka pedepaToB Imo T11K-4 HIK 1k an
10YBa, KakK (dakrop | Temawm: «Ilouna, Kak
SKOJIOTHYECKOTO pHUCKA U | HUCTOYHUK nepenayu
HUCTOYHUK 3aboneBanuil | BO30ymuTeneit
YeJoBEKa. MHQEKIIMOHHBIX 3a00JIeBaHIHA
gyenoBeka», «[IpaBuna orbopa
mpo0O TOYBHI ISl CAHUTAPHO-
SMUIEMHOJIOTHUECKUX
HCCIIEIOBAaHUI».
IlonroroBka  JOOKJIagoOB C
Mpe3eHTaluen no  TeMme
pedepara.
8 Tema 8. Canurtapno- | [loaroroBka K  yCTHOMY T11K-4 HIK 1k an
TUTUECHUYCCKUC U | OmpoCcy C UCHOJIb30BAaHHEM
MHUKPOOHOIOTHYECKUE KOHCIICKTa JICKITUU u
KPUTEpUU OIIEHKH COCTOSIHUS | PEKOMEHIYeMOM TUTepaTyphl.
OKpYyXKarolien cpenst | IloaroroBka pedeparoB 1o
(BO3myxa, BOIBI, MTOYBHI), Kak | TeMaMm: «CannrapHo-
croco0 MPEIOTBPALICHAS | AIHICMHOIOTHICCKAs OICHKA
DITACMHIA. MTOYBHI HACEIEHHBIX MECT IO
MHUKPOOHOIIOTHIECKAM u
XUMHUYECKUM TIOKa3aTelIsIM,
«[IpaBuna oTbopa mpod BOIBI
TSt CaHWUTapHO-
SMUAEMUOTIOTHYCCKUX
HUCCJICIOBaHUI, «MeTtoasl
MIPOBEJICHUS
SIUIEMHUOJIOTHYSCKUX
HCCIIeTIOBaHUI 00BEKTOB
OKpY’KaIOMIeH CpeabI» U IIp.
IToaroroBka JOKJIAIOB C
Mpe3eHTaleld 1o  TeMe
pedepara.
9 Tema 9. Xwumuueckoe u | [loaroroBka K  yCTHOMY TIK-4 UK 1xan
MHUKpOOHOE 3arps3HEHUE | OMPOCY C  HCIONE30BaHHEM
MIPOTYKTOB MUTAHUSI. KOHCIIEKTa JIEKITUU u
PEKOMEHIYEMON JIUTEPATYPBL.
10 Tema 10. Oxkomoro- | [logrotoBka K yCTHOMY T11K-4 HJIK gk an
OMOJIOTHUECKHIA OTNPOCY C HCMONB30BAaHHEM
MOHUTOPHHT, KaK METOJ[ | KOHCIEeKTa JIEKITUU u
KOHTPOJIS 3arpsi3HEHUS] | PEKOMEHIYeMOU JIUTepaTyphl.
OKpyXaroien cpenbl
BPEIHBIMU [UIS  3J0POBBS
YeJI0BEKa BEIECTBAMM.
11 Tema 11. buonoBpexnenue | [loaroroBka kK  yCTHOMY T1IK-4 HIK 1k an

KaK JKOJIOTHYECKAs
mpobiema.

OmpoCy C HCHONB30BaHUEM
KOHCIICKTa JCKIIH u
PEKOMEHIYEeMO# TUTEepPaTypHlI.
[ToaroroBka pedeparoB 1O

TeMaM:  «buoONOBpeEKIEHUS
Kak 9KOJIOTO-
TCXHOJIOTHYCCKAas

nmpoGyieMay,
«buomnoBpexaeHne u
3JI0pOBbE 4eJI0BEKay,

«OKOHOMHYECKHI yIepd OT
MHUKPOOHBIX TTOBPEKICHUIY.
[ToaroroBka  JOKJIAOB €
mpe3eHTauued Mo  Teme

pedepara.
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12 Tema 12. I'pu6bl 1 6aktepun | [logrotoBka pedeparoB 10 [1K-4 HIIK ;541
— UCTOYHMKU | TeMaM: «MUKPOCKOINYECKue
OMOTIOBPEKICHUI rpudbl  —  Pa3pyLIUTEIN»,

«OpranorpodHsie OakTepuu -
BO30yAHTENN
OHOTIOBPEKACHU,
«Cynpdarpenynupyrommune
OaxTepun - OCHOBHEIE
BO30yAHTENN aHa’pPOOHOH
KOppO3HUH METAJIIIOBY,
«TuoHoBele  Oaktepuu -
OCHOBHBIE BO30yIUTENH
a’poOHOU KOppO3UH
METAJLIOB, OETOHHBIX
COOpYKEHUIT»,
«Hutpudunmpyromue
OakTtepuu -  paspymIUTENN
METaIoB u MOPHUCTHIX
CTPOUTENBHBIX MaTEpPHAJIOBY,
«XKenezobakrepun -
BO30yauTENN KOpPpO3UH
METaJUIOB M OHMooOpacTaHmiy,
«YTIEeBOOPOJOKHUCIISIONINE
Gakrepum M TpUOBl -
pa3pyLIHTETH CMa304HBIX
MaTepualioB M TOIUIUBY.
IlogroroBka  nOKNagoB €
Npe3eHTaneH no  TeMme
pedepara.

13 Tema 13. Marepuanst u | [logroroBka pedepaTtoB 1o TIK-4 UK g an
W3ZeNHs,  TOBPEKAAEMBIE | TEMaM: «MexaHn3MBbI
MHUKpPOOPTaHU3MaMHU. paspyIieHus MaTepualioB
MexaHu3Mbl  pa3pyIIEHHs | Pa3IM4HBIX BUJIOB
MaTepHaJIoB. OpPTaHWYECKUMH  KHCIJIOTaMH,

obpazyeMbIMu
MHUKpPOOpPTraHH3MaMHu-
OUOJECTPYKTOPAMIY,
«MexaHu3Mbl paspylieHus
MarepuaioB
HCOPraHU4€CKUMHU
KHCJIOTaMH, o0pazyeMbIMH
MHUKpPOOpTraHH3MaMH-
OGuosIeCTpyKTOpaMm»,
«MexaHU3MBl  pa3pyLIeHUs
MaTepuaioB (epmeHTamuy,
obpazyeMbIMu
MHKPOOPTaHU3MaMH-
OMOECTPYKTOPAMMY).
ITogroroska JoKJIazaa C
IIpe3eHTaluen 1o TeMe
pedepara

14 Tema 14. Cramgaptel mo | [loarotoBka K 3aHATHIO C T1IK-4 WK rran

METOIaM m1a00paTOPHBIX
HUCIBITAHUHA Ha
IrpUdOCTONKOCTh

HCIIOJIE30BaHUEM KOHCIICKTa
JNEKIMH W PEKOMEHIyeMOM
JUTEPATYPHIL.
CaMOCTOSITEIEHOE HU3yUYCHHE
TEOPETHYCCKOTO  MaTepuaia
o TEeME. IMoxroroska
pedepara o TeMe:
«CranIapTU3upOBaHHbIC




nabopaTtopHbie METO/IBI
UCTIBITAHUN ~MaTepHaioB W
TOBapOB Ha
TpUOOCTONKOCTBY.

15 Tema 15. Metoasl 3amutel | [logrotoBka pedepaTtoB 1o T11K-4 HIK 1k an
MaTepHaoB ot | Temam: «MeTOABI UCTIBITAHUS
OHMOTIOBPEKICHUI OMOLIMIHON AKTUBHOCTH
MHKPOOpPTaHU3MaMH. XUMHYECKIX  COCTUHECHHUI,
Buomuner - cpenctea | «Pa3paborka Omonmma YCM,
3aTATHI OT | peKOMEHJAINH 110 ONOIUITHOM
OMOTIOBPEKACHUH. 00paboTke MOBEpPXHOCTEH W3

KUpIHYa U AePEeBay.
[MonroroBka JIOKJIaja c
IIpe3eHTaluen o TeMe
pedepara.

16 Tema 16. Metonn! | [ToarotoBka pedepaToB 1m0 T11K-4 HIK rxan
MMKOJIOTHYECKUX TeMaM: «CuHAPOM OOJBHOTO
HCCIeI0OBaHUI 3MaHus» ©u  (aKTOpPBl  €ro
OHMOTIOBPEIKICHUI OTIpEIEIISIOIIIE,
TpaXIaHCKUX o00BekToB U | «BcrpewaemocTh
MIAMATHAKOB apXHUTEKTYPHI. MHUKPOOPTaHNU3MOB -

OMOIECTPYKTOPOB B  IKIIIBIX
TTOMEIICHUIX,
«BctpeuaemocTh
MHUKPOOPTaHHU3MOB B
OMOTUOTEYHBIX TMOMEIIECHUSIX
U UX POJIb B OMOTIOBPEIKIACHUU
6ubMoTeYHOr0 (hOHIAY.
[Toaroroska JIOKJIaza ¢
Tpe3eHTaImen o TeMe
pedepara.

17 Tema 17. Buoxopposus | [TogrotoBka pedepaToB 1O [1IK-4 WK ngaa
CTPOWTENBHBIX MaTepHalIoB | TeMaM: «MeponpusaTus 1o
(cocTostHEE Bompoca W MYTH | MPEIOTBPAIICHUIO
pelIeHus). OMOKOpPO3UH U METOHBI

O0opeOBI Cc Hel», «[Ipobiema
OMOTOBPEXKICHHUN 31aHUH B T.
Wpkytckey», «Meponpusatus
o MpeI0TBPALIEHUIO
OMOKOpPPO3UM W METOJIbI
06oprOBI ¢ Hei». [loaroToBka
JIOKJIajla C Tpe3eHTalueil 1o
Teme pedepara.

18 Tema 18. Cumxenue | IloaroroBka K  yCTHOMY T1IK-4 HIK 1k an
3arps3HEHUS  OKPYXKAIOMIEH | OMpocy C HCIOJIB30BAHHEM
cpenpl, Kak LeNb | KOHCIIEKTa JCKIHH u
YIIPaBJICHUS SKOJIOTUYCCKHM | PEKOMEHIYeMO
PHCKOM. JTUTEPATYPHL.

4.4. Meroauueckue YKa3aHusi 10 OPraHU3alMU CaMOCTOSATEJbHOH PpadoThI

CTY/ICHTOB

CamocrodrenbHas paboTa CTYJEHTOB SIBJISIETCS COCTaBHOM YacThIO yU€OHOTO Ipolecca 1
UMEeT LEeNbI0 3aKpelyIeHue W YIayOJieHHe TONYYEeHHBIX 3HAHUM M HAaBBIKOB, IOHCK U
NpUOOpETEHNE HOBBIX 3HAHUH, a TaK)Ke BBINOJHEHHE Y4YEOHBIX 3aJaHuil, MOJIrOTOBKY K
IPEJCTOSIINM 3aHATUAM, 3a4€TaM U 3K3aMEHaM.
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Jlnsi opraHu3anid  CaMOCTOSITENbHOM paboTel mo aucuuruimae b1.B.28 «Dxomoro-
MHUKPOOHMOJIOTHYECKAss DSKCIEPTHU3a» HCHOJIB3YIOTCA clenyrmue (HOpMbl CaMOCTOSTEILHOU
y4aeOHOMI pabOTHI:

- Pabota Haj KOHCIIEKTOM JIEKLIMH.

- [TonOop, n3yuenue, aHaIuU3 PeKOMEHIOBAaHHOMN JINTEPATYPHI.

- CaMocTOsITeIbHOE U3yUECHHE OTACTIBHBIX TEM, aparpagos, He U3JIOKEHHBIX B JICKIIUU.

- IloaroroBka K MpakTUYECKOMY 3aHSATHUIO COCTOUT B TEOPETUYECKOHM IMOATOTOBKE U
BBITIOJIHCHUH MPAKTUYECKUX 3aJaHui (OTBETHI HA BOMPOCHI U T.1.).

- Hanmucanue pedeparos, noaroToBka A0KJIAI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [loaroroBka k 3auery.

Ilucomennvie pabomei. J1ns1 n3ydeHus TeM, HE U3JI0)KEHHBIX B JIEKIIMHU, PEKOMEH1YETCS
MCIIOJIb30BaTh OCHOBHYIO M IONOJHUTENBHYIO JINTEPATYPY, a TAK)KEe UCTOUYHUKHU, HAllICHHBIE IPU
MOMOIIM WH()OPMAIMOHHO-CIIPABOYHBIX W TOMCKOBBIX CHCTEeM. J[Is 3akperuieHus Marepuaia
pPEKOMEHIyeTCcsl JielaTh KpaTKhue KOHCIEKThl Mo Teme. B pamkax gucuumiuasl b1.B.28
«DKOJIOTO-MUKPOOHOJIOTHYECKAs ~ JKCIIEPTHU3a»  TaKXKe  IPEAYCMOTPEHO  BBINOJIHEHHE
MUCHbMEHHBIX PaboT, B KOTOPBIX CTYIEHTHhl JOJDKHBI J1aTh OTBETHI Ha BoOmpochl. KadecTBo
BBITIOJIHCHHOU PaOOThI OIIEHMBAETCS B X0JIe€ OOCYXKJICHMs JTAHHBIX BOIIPOCOB IPHU MPOBEICHUU
KOJJIOKBUYMa 10 COOTBETCTBYIOIIEH TEMeE.

Pegpepam — popma mucbMEeHHOH pabOTHI, KOTOPYIO PEKOMEHIYETCS MPUMEHSTH MpH
OCBOEHHUHU BapUATUBHBIX (MPOMUIBHBIX) AUCHUIUIMH IpodeccruoHaibHoro nukia. [Ipeacrapnser
co00i1 KpaTKoe U3JI0KEHHUE COACPKAHUSI HAYUHBIX TPYZOB, JIUTEPATYPHI IO ONPEAEICHHON TEME.
O6mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 10 Mecsauna. IloaroroBka pedepara mnoapasyMeBaeT CaMOCTOSITENIBHOE U3YyYeHUE
CTYJEHTOM HECKOJbKHUX JHUTEPATYpPHBIX HCTOYHUKOB (y4yeOHHMKOB, MOHOTpaduil, HayIHBIX
ctaTei W T.J.) MO ONpeneia€HHON Teme, HE paccMaTpuBaeMoOl TMOAPOOHO Ha JIEKIIWH,
CUCTeMAaTH3aINI0 MaTepuaia U KpaTkoe ero usnoxenue. Llens Hanrcanus pedepara — mpuBUTHE
CTYJICHTY HaBBIKOB KPAaTKOTO M JIJAKOHUYHOTO TMPEICTABIIEHNS COOpaHHBIX MaTepUasIoB U (PaKToB
B COOTBETCTBUU C TPeOOBAHUSAMU, MPEIBSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIOYACT:

- TurynbHBIN JTUCT.

- Conepxanue.

- Brenenue, rie kpatko Gpopmymnupyercs npodiema, 1eib U 3a1a4u pedepara.

- OcHOBHasl 4acTb pabOThl COCTOMT W3 HECKOJBKHMX pPa3esioB, B KOTOPBIX H3JIaraercs
CyTbh TEMBI pedepara.

- 3aKIIFOUYEHHE.

- CIIMCOK UCIIO0IB30BaHHOM JIUTEPATYPHI.

IIpn odopmienun pedepata creayeT HPHUAEPKUBATHCS TEXHUYECKHX TpeOOBaHMUI,
MpeIbIBISEMBIX K pedepaTam U KypcoBBIM paboTaM, HMEIOIIUXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- OmeHka «OTIWYHO» BBICTABISIETCS B TOM cllydae, €clid B pedepare IMOJTHOCTHIO
packpbiTa TeMa, MPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSHUE BOIPOCa, MaTepuan H3JI0KEH
JIOTUYHO, TIOCTEOBATENbHO, TpuUBeneHO He MeHee 10 IuTepaTypHBIX HMCTOYHUKOB (Cpenu
KOTOPBIX MpeodiagaeT TuTeparypa 3a rnocieanne 5 jaet), pedepar ohopmiieH B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHHSIMHU, IPEABSIBISIEMBIMH K TAKOTO POJia paboTaM.

- O1eHKa «XOPOIIO» - TeMa PACKPhITA, IPUBEACHO TOCTATOYHOE KOJIMYECTBO MaTepuaa,
HO TPHU 3TOM MaTepUal B HEJOCTATOYHOW CTENEHU MPOAHAIU3UPOBAH aBTOPOM, O(opmileHUE
pedepaTa COOTBETCTBYET TEXHUYCCKUM TPEOOBAHUSIM.

- OueHka «yJOBJIETBOPUTEILHO» - TEMa PACKpbITa MOBEPXHOCTHO, MaTepuall MpHUBEACH
KaK MpOoCTasi KOHCTaTalusl (pakToB, HE MIPOAHATU3UPOBAH, B OPOPMIIEHUN UMEIOTCS TEXHUYECKUE
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HEJIOCTaTKH, CIIUCOK JIUTEPATYPhI COIEPKUT MEHEE 5 UCTOUHUKOB.

- OneHKa «HEyIOBIETBOPUTEIHHOY» - TEMa HE PACKPBITA, CKYAHbIH 00beM NMPUBEICHHBIX
MaTepHaJIoB.

Yemuoui 0oknao — 310 coobmenue B tedenue 10-15 MuH, B KOTOPOM CTYICHT B
JAKOHUYHOM (hopMe TOJDKEH M3JI0KUTh MaTepuall 0 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsCh
CIIEAYIOLIETO IUIaHA: BBEJCHUE, OCHOBHAs 4acTb, 3aKiroueHHe. JloKIaa COmpoBOXKIAETCS
Ipe3eHTalMel, OTpa)karollel OCHOBHBIE MOJI0XKEHUS 110 COOTBETCTBYIOLIEH TeMe, BKIIIoYaroIei
HarJsiIHbIe MaTepuaibl (CXeMbl, TaOmuipl, Gorto U T.A.). [lo OKOHYaHUM OKIaaa CTYIEHTY
3aJ]al0T BOIIPOCHI, KaK IIPernojiaBaTelb, TaK U CTYIEHThl, HA KOTOpbIE AOKIAJAYUK JOJKEH 1aTh
MCUEPIIBIBAIOIINE OTBETHI.

Kputepuu onieHuBaHMs YCTHOTO JTOKJIAJA:

- OneHka «OTIMYHO». B 1OKiaze MONHOCTBIO PACKPHITA TEMa, IMPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHHUE BOINpOCA; CTYAEHT CBOOOJHO BiaJeeT MaTepuajioM, H3JlaraeT ero
JIOTHYHO, TIOCJIEOBATEIbHO, JaKOHUYHO, COONIO/as OCHOBHBIE IpaBHJIA KYJIbTYpPBHl DPEUH.
Jloknaz compoBOXKIAeTcs NMPEe3eHTALUe, KOTopas OTpa)kaeT OCHOBHBIE IMOJOXKEHMs JIO0KJIAJa,
Ipe3eHTalsl COCTAaBIEHA IPaMOTHO ¢ COOMI0/ICHHEM O0ImuX TpeOOBaHuUil, MpaBui MIPUPTOBOTO
oopmieHus, nogauu rpaduueckoro Mmarepuana, UMEKTCS CChUIKM Ha IMpHUBeIeHHbIE (OTO,
PUCYHKH, CXEMBI U T.II., IPUBOJUTCS CIUCOK HMCIOJIB30BAaHHOM JuTeparypshl. Ilpu oOcyxnenun
JIOKJIala CTYIEHT JaeT MCYEepIbIBAIOLINE, APIyMEHTUPOBAHHbIE, KOPPEKTHbIE OTBETHl Ha
BOTIPOCHI.

- Onenka «xopomio». Tema packpbiTa, MIPUBEIEHO 10CTaTOYHOE KOJIMYECTBO MaTepuala,
HO TP 5TOM MaTepHuall B HEJIOCTATOUYHOW CTENCHU MTPOaHaIN3upoBaH aBTopoM. [Ipe3eHrarus He
B MOJIHOM CTENEHU COOTBETCTBYET 00IUM TpeOoBaHUsAM. OTBETHI CTy/IEHTa HE Ha BCE BOIIPOCHI
SIBIISTIOTCSI HCUEPTIBIBAIOIIIMMHU M apTyMEHTHPOBAHHBIMH.

- OneHka «yJOBJIETBOPUTENBbHO». Tema pacKkpbITa He IOJIHO, MaTepHall MPHUBEIEH Kak
npocTass KOHCTaTamus (akToB, HE MPOAHATM3HPOBAH, CTYACHT MOKAa3bIBAET IOBEPXHOCTHHIE
3HaHUS. [TpeseHTanyss 4YacTUYHO COOTBETCTBYET YCTaHOBJIEHHbIM TpeOoBaHusM. Ilpu
00CYX/IEHUHU JOKJIa/Ja CTYJISHT HE BCErJa JaeT IMpaBHIbHBIE, MCUEPITBIBAIONINE OTBETHI HA
3aJjaBaeMble BOIIPOCHI.

- OueHka «HEYTOBIETBOPHUTEIHHO». Tema MoKiiaga HE pPacKphiTa, CKYAHBIA 00beM
NPUBEJICHHBIX MaTEepPHAaJIOB; Mpe3eHTalusl OTCYTCTBYeT. [Ipu oOCyXIeHnH JToKiIaza CTyIeHT He
JIaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOITPOCAM.

4.5. TlpumepHasi TeMAaTHKA KYPCOBBLIX PpadoT (IMPOEKTOB). HE TNPEITyCMOTPEHBI
y4eOHBIM TIJIAHOM.

V. YYEBHO-METOAUYECKOE U TH®OPMAILIMOHHOE
OBECIHEYHEHME JUCHUIIJINHBI
a) mepevyeHb JIUTEPATYPHI
- OCHOBHasl JIUTEpaTypa

1. Canutapnast mukpoOuonorus / P.I'. TocmanoB u ap. — CII6.: HU3narenscTBo
«JIagey, 2015. —240 c.
2. MenuuuHCKass MUKPOOHOJIOTHS ¥ MMMYHOJIOTHsS [DIeKTpoHHBINH pecype] / V.

JleBuncon. — Mockga : Jlabopatopus 3uanuii (panee "BMMHOM. Jlabopatopus 3Hanuit"), 2015. —
Pexxum nocryna: 9bC "UsnarensctBo "Jlanp". — Heorpanuu. nocrym.

3. Pesnu B.A. Dxomorudeckas smuaemuojorus / B.A. Pesuu. — M.: Akagemus,
2001. - 384 c.
4, buonoBpexaeHne 1 OMOKOPPO3Us CTPOUTEIBHBIX U MPOMBIIIIEHHBIX MaTEPHATIOB

[DnekTpoHHbIN pecypc] : HayuHoe u3aanue. — DBK. — Upkyrck : Bpemst crpanctsuii, 2013. —
Pexxum noctyma: DU3 "bubmmotex". — Heorpanuy. Joctyn
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5. OrapkoB b.H. Mycota — ocHoBa mMHormx Ouotexnojoruii / b.H. OrapkoB. —
Upxkyrtck: U3a. «Bpemst crpancTBuiiy, 2011. — 207 c.

- IOTIOJIHUTEIIbHAS JINTEpATypa

1. Maptununk A.H. u ap. ®usnonorus nuraHus, caHuTapus W rurueHa / A.H.
Maprunuuk, A.A. Koponés, JI.C. Tpopumenko — 3-¢ uzn. — M.: Axkagemus, 2004. — 190 c.

2. Pesnu B.A. Dxojorudeckas smuaemuojorus / B.A. Pesnu. — M.: Akagemus,
2001. - 384 c.

3. DKOJIOTHSI MUKPOOPTaHU3MOB : y4el. s crya. By30B. / A. U. Herpycos, E. A.

bonu-Ocmomnosckasi, B. M. T'opnenko u ap.; nox pea. A.W. Herpycosa. — M. : MU3naTenscTBO
«HOpaiit», 2015. — 267 c.

4. I'ocmanoB  P.I'.  CanuTtapHas  MHMKpOOMOJOrMsSl  MUIIEBBIX  MPOJYKTOB
[Onexrponnsiii pecypc] /P.I'. T'ocmanos, H.M. Kosbrues, I'.®. Kabupos, A.K. Tamumynun. —
CII6. Jlamb, 2015. — 560 c. — Pexxum pocryma: ObC "H3narensctBo "Jlanp". - Heorpanud.
JOCTYII.

o. MenuuuHckass W caHUTapHas  MUKpoOwojorus: yd4eb. mocoOue 1o
MUKpPOOHOJIOTUH, BUPYCOJIOTUH, IMMYHOJIOTUU JJisi CTYA. Mel. By30B / A. A. BopobGnes, 0. C.
Kpusomenn, B. I1. [llupo6okos. — M. : Akanemus, 2003. — 463 c.

6. buonoBpexnenus. Yueobnoe nmocoodue / nmox pen. B.Jl. MnbuueBa. — M.: - Beiciras
mkoJja, 1987. — 352 c.

7. MukpoOHas OHOACCTPYKIIUS CTPOUTEIBHBIX MATEPUAIIOB, 3IaHUH U COOPYKECHHIA:
meroa. ykas. / b. H. Orapkos. - Upkytck : U3n-so UT'Y, 2007. — 56 c.

8. DKOJOTUS MUKPOOPTaHU3MOB : y4el. /s ctya. By3oB. / A. U. Herpycos, E. A.

bonu-Ocmonosckas, B. M. T'opiienko u np.; nox pen. A. 1. HerpycoBa. — M. : M3naTenbckuii
LHEHTp «Akaaemus», 2004. — 272 c.

9. DKOJIOTHYECKUE OCHOBHI 3allIUTHI OT OMOIIOBPEXKACHUI: HaydHoe u3nanue / B. /1.
Nnbuues, b. B. bouapos, M. B. I'opnenko. — M. : Hayka, 1985. — 262 c.

0) 0a3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMBI

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

2. Undopmanmonnas cucrema «EnuHoe OKHO OCTyNa K 0Opa3oBaTeIbHBIM Pecypcam»
(http://window.edu.ru)

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

4. Db Wznarenbckoro meHTpa «Akagemus». Azapec nocryma: http://www.academia-
moscow.ru

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

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

7. Coro3 o0pa3zoBaTelIbHBIX CaliTOB - EcTecTBeHHBIE HAYKH

8. http://tusearch.blogspot.com - TIoMCK 31EKTPOHHBIX KHHUT, IYOJUKAIMii, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX JTEKTPOHHBIX OUOIHOTEK.

9. Google Scholar —TTouckoBas crucTema 1Mo HAyYHOH JIUTEpATYpE.

10. Science Research Portal - Hayunas mnouckoBas cHcTeMa, OCYIIECTBISIONIAS
MOJTHOTEKCTOBBIA TMOUCK B JKypHAJaX MHOTHMX KPYIHBIX HAYYHBIX HM3JaTCICTB, TaKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wmer cratbu ¥ JOKyMEHTHI B
OTKpPBITHIX Hay4HbIX Oa3ax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

11. DU3 «bubmmoTex». Aapec mocryma: https://isu.bibliotech.ru.
12. http://lwww.seneg.ru;

13. http://biocides.ru

14. http://microbes-extremal.



https://www.biblio-online.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
https://isu.bibliotech.ru/
http://www.seneg.ru/
http://biocides.ru/
http://microbes-extremal/
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VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI
6.1. YueOHO-1a00paTopHOE 000pyI0BaHNE:

AymaTtopus A7 TPOBEACHUS — 3aHATUH  JIGKIIMOHHOTO  TUHa:  00OpyJoBaHa
crenuanu3upoBaHHON (yueOHOM) Mebenpi0o Ha 25 TMOCaJOYHBIX MECT; TEXHUYECKUMU
cpenctBamu o0yueHusi: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HATJISIHBIMU
MoCcOOMSMH, O0ECIEUNBAIOIIMMU TEMATHUYECKUE WJUTIOCTPALMU MO JUCHUIUIMHE: MPE3eHTAUuU
10 TeMaM IPOTPaAMMBL.

Aynuropus Ans  TPOBENEHUS  3aHATHM  MPAaKTUYECKOro Tuma: o0opymoBaHa
crienuanu3upoBanHoi (y4eOHoi) MmebOenpto Ha 10 mOCamouHBIX MeCT; JOCKOH MENOBOM;
TEXHUYECKUMH CpeIcTBaMu o00ydeHus: mpoektop BenQ MS521P  y4eOHO-HAISAHBIMH
MOCOOMSIMH: TIPE3CHTAIUH 110 TEMaM IIPOTPAMMEI.

Kommerotepasiii kmace (ydueOHasi ayauTopusi) Al TPYIINOBBIX U HHAMBHIYaTbHBIX
KOHCYJIbTAIlM, TEKYIIEro KOHTPOJS H TPOMESKYTOUYHOM  aTTeCTallid, OpraHW3aIluu
CaMOCTOSITENIbHOM pabOoThI: ayauTOpHUsl 000PYAOBaHA CIIEHUATU3UPOBAHHON (yueOHOI) MeOenbio
Ha 20 TmoCalo4YHBIX MECT, JOCKOM MEJIOBOM; 000py/IOBaHA TEXHUYECKUMHU CPEACTBAMU
oOyuenus: cucteMHsblit 6ok PentiumG850, monurop BenQ G252HDA-1 mit.; cucteMHbIi 6510K
Athlon 2 X2 250, mounutop BenQ G252HDA — 8 wir.; cuctemusiii 6ok PentiumD 3.0GHz,
mouutop Samsung 740N — 3 wmT.; MmoHo6mok IRU T2105P — 2 mwir.; cuctemusiii 610k Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 61mok Pentium G3250, monuTop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mt.;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemuslii 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot.
C HEOTrpaHWYCHHBIM JOCTYNOM K ceTH MHTepHeT W 00ecleYeHHeM JIOCTYIa B 3JIEKTPOHHYIO
nH(}OPMaIMOHHO-00pa30BaTEIbHYIO CPEAY OPTaHU3AIHIH.

[Tomemenne s XpaHeHHs] W TPOMUIAKTHYIESCKOTO  OOCITY)KHBaHHS  YIeOHOTO
o0opy/oBaHus: ayAuTOpUs OO0OpPYIOBaHA CIELHUATU3UPOBAHHON Mebenbio Ha 3 MocagoyHBIX
Mecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MSS521P.

6.2. IlporpamMHoOe o0ecnieyeHme:

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

Kaspersky Endpoint Security mis 6usneca - Cranmapthbiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0sa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23u0s10ps 20161 JIui.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

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

Office 365 mpodeccuonanbHblil TItOC i yvarmumxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnueckue u JIeKTPOHHBbIE CPEACTBA:
[Tpe3eHTanmu 1Mo BCeM TeMaM Kypca.
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VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

Hns ocBoenust aucuumiuHsl  b1.B.28  «3Okonoro-mukpoOuonsoruueckas 3IKCHEpTH3A»
MPUMEHSIIOTCS CIIeAYIOUIUe 00pa3oBaTeIbHbIe TEXHOIOTUHU:

- Ungopmayuonnasn nexyus. JIekuusi — 3To CKaToe U3JI0KEHUE OCHOBHBIX HAyYHBIX (DAKTOB,
YTO siBJIsieTCs 0a30M AJIs aHAINU3a PACCYKICHHM, OIICHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJCHTOB IPEOOpPa3OBbIBATh YCTHYIO M HHCHMEHHYIO
uH(pOpPMaLIMIO B BU3YAJIbHYIO (OpMY, 4TO POPMHUPYET y HUX NMPOPECCHOHATHHOE MBIIUICHUE 32
CUeT CHCTEMAaTHU3allMd W BBIICICHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHus oOyuyeHHs. 3ajaya MpernojaBaTeliss HCIOJIb30BaTh Takue (OpPMbI HArIsSAHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIFOTCS HOCUTEIISIMU
uH(popMalnu (CXEMbl, PUCYHKH, CIAlABI-TIPE3eHTALNU, U T.I1.). DTOT BUJ JIEKIIUU Jy4Ille BCErO
UCTIOJIB30BaTh HA ATAIe BBEICHUS CTYIEHTOB B HOBBIH pa3/iei, TeMY IUCIUILTNHEL.

- [Ipobnemnas nexyus. B otnuune ot coaepkanus HHOOPMALIMOHHON JIEKIIH, KOTOPOe
npejiaraeTcsl IMpenojaBaTeieM B BHJAE HW3BECTHOIO, MMOMJIEKAIIETO JIMIIb 3allOMUHAHUIO
MaTepuana, Ha TMpPOOJEMHOM JIEKIMM HOBOE 3HAHUE BBOJIUTCS KaK HEU3BECTHOE IS
oOyuaromuxcs. IIpoGiemMHas nekuus HauMHAETCSl C BOIPOCOB, C IMOCTAHOBKU IPOOJIEMBI,
KOTOPYIO B XOJI€ H3JIOKEHHsI MaTepuana HEoOXOAUMO peuuTh. JIeKuus CTPOUTCS TakuM
0o0pa3oM, YTO TO3HAHUS OOYYaroIIErocs: MPUOIMKAIOTCS K IOMCKOBOM, HMCCIEI0BATENbCKOM
JESTENIbHOCTH. 3/1eCh YYacCTBYIOT MBIILIEHHE 00YYaroMIerocsi U ero JMYHOCTHOE OTHOIICHHE K
yCBaUBa€MOMY MaTepuaiy.

- Jlexyusa-6eceoa. llpennonaraer HEMOCPEACTBEHHBIH KOHTAKT IMpemojaBaTens ¢
aynutopueit. [IpeumyiiecTBo JieKIMu-0eceibl COCTOUT B TOM, YTO OHA IO3BOJISIET IPHUBJICKATH
BHUMaHME CTYJICHTOB K HanOosiee BaXKHBIM BONPOCAM TEMBI, ONPEAEIATh COAEPKaHUE M TEMI
W3JI0KEHHUST 4eOHOTO MaTepuaia ¢ y4eToM 0COOCHHOCTE! CTY/IE€HTOB.

- [Ipakmuueckue 3auamusi — 3TO 3aHATHE, TPOBOJAMMOE O] PYKOBOJCTBOM MperoaBaTens
B y4yeOHOM ayAMTOpHUM, HANpaBICHHOE Ha YIJIyOJIEHHE HAy4YHO-TEOPETHYECKHX 3HAHUN U
OBJIQJICHUE OIpEJIeIEHHBIMU METOJAAMU CaMOCTOSTENbHOM paboThl, KOTOpoe (GopMHpYET
npakTrdeckne ymMeHus. OqHoN 13 POpM MPAKTUIECKUX 3aHITHN B By3€ SIBISIETCS CEMUHAP.

- Cemunap-uccneooganue. TexXHONOTUS TPOBEACHHUS TaKOrO CEMHHapa MOXKET OBITh
pa3IUYHOM, B 3aBHCHUMOCTH OT TOTO, KakoM METOJ 3alokKeH B €ro OCHOBY. B pamkax
mucuuiuineel b1.B.28 «Oxonoro-mukpobuosnioruyeckas 3KCrepTu3a» MPOBOAUTCS CEMHUHAp C
MOJIFOTOBKOM U 3aciIylIMBaHHEM pedepaToB MO aKTyalbHBIM MpoOIeMaM TEOPUM U MPaKTUKU
U TOCIEAYIOIUM HX 00CYKICHHUEM.

- Konnokeuymsl — BUJl y4eOHOTO 3aHSATHS, IPOBOJAUMOIO C LENbI0 MPOBEPKHU U OLIEHUBAHUS
3HaHU#M ydammxcs. KolIokBHYyM MOXeT HpOBOIUTHCS B (OpMe HHIMBHIYaIbHOM Oeceibl
IpenojaBaTesisi co CTYAEHTOM WJIM KaK MaccoBBIA ompoc. B xone rpymmoBoro oOcyxaeHHs
CTYAEHTHI y4yaTcs BBICKa3bIBaTh CBOIO TOUKY 3PEHHUS IO ONpPEAEICHHOMY BOIPOCY, 3allUINaTh
CBO€ MHEHHE, TPAMEHSISI 3HAHUS, TIOTyIeHHBIE Ha 3aHATHIX IO MpeaMeTy. B Xo/e KoutokBnyma
TaKXke TNpOBepsAIOTCS pedeparbl, Apyrue NHCbMEHHBbIE padOThl CTYIACHTOB, MPOBOIUTCS
3acIylIMBaHUE JT0KJIa/10B.

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

- Jlucmanyuonusvie  obpaszosamenvHvle  mexHonoeuu.  llox — TUCTAaHIIMOHHBIMU
00pa3oBaTeNbHBIMU TEXHOJOTHSIMUA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIHH, Pealn3yemMble
B OCHOBHOM C NPUMEHEHHEM MH()OPMAaIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
mucuuuinael - b1.B.28  «Dkonoro-mukpoOuonoruyeckas — AKCHEPTH3a»  HCIOIB3YIOTCS
CJIEIyIOIINE TEXHOIOTHH:

* KelicoBasg TexHONOTUs — (¢opMa JUCTAHLIMOHHOTO OOYYeHHUs, OCHOBaHHAas Ha
MPEAOCTaBICHUH OOyYaroIMMCsl HH(POPMAIMOHHBIX 00pa30BaTENbHBIX PECYPCOB B BHUIE
CHELMATU3UPOBAHHBIX HAOOPOB Yy4€OHO-METOAWYECKHX KOMIUIEKCOB C HCIIOJIB30BAaHHEM
Pa3IMYHBIX BUJIOB HOCUTENEH nH(popMaluu (KeHcoB);
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" MHTEPHET-TEXHOJOIUS — CIOCO0 JUCTAHIMOHHON Tepeaayn WH(OPMAIMH, OCHOBAHHBIN
Ha UCIOJIb30BAHUHU ITI00AIBHBIX U JOKAIBLHBIX KOMITBIOTCPHBIX ceTren JJIA OGGCHGLIGHI/ISI A0CTYyIIa
oOyuarommxcss K HWHOOPMAIIMOHHBIM 00pa3oBaTellbHBIM pecypcaM W Juid  (OPMHUPOBAHHUS
COBOKYIMHOCTH MCTOAUUYCCKHX, OPraHU3alUOHHBIX, TCXHHUYCCKUX U IMPOrpaMMHBIX CPCACTB
peanusaniy ¥ YIOpPaBICHHSA YYEOHBIM IPOIIECCOM HE3aBHCHMO OT MeCTa HaXOXICHHUS €ro
cyobektoB. Mcnonb3yercs OOpa3oBarenbHbiii mopran UI'Y - educa.isu.ru.

VIIl. OHEHOYHBIE MATEPUAJIBI JISI TEKYHIEI'O KOHTPOJISI A
IMTPOMEXYTOYHOU ATTECTALIUA

Ouenounvlie mamepuanst 0711 6X00H020 KOHMPONA

B kadecTBe OIIGHOYHBIX CpPEACTB JJsI BXOJHOTO KOHTPOJS OIICHKHM YPOBHS 3HAHUUN
CTYZCHTOB HCIIOJIb3YIOTCSI TECThI C OTKPBITBIMH BOIpocaMu. B mpomecce TecTHpOBaHHUS
OLICHMBACTCS YPOBEHb BIIAJICHUA 0a30BBIMU 3HAHUSMH, YMCHHSIMH, HaBBIKAMH, HEOOXOJMMBIMU
U Havana oOydenus mno aucuuiummHe b1.B.28 «3komoro-MmukpoOuonsornyeckas 3KCIepTH3a,
OIIpEICTISIETCS CTEeTIeHb BIIaJICHHUSI HOBBIM MaTEpHAaJIOM JI0 Hayalla €ro U3y4eHHs.

Ouenounvie mamepuanvlt meKyuiec0 KOHMPOAA (HOPMUPYIOMCA 6 COOMEEMCMEUU ¢
JIHA ynueepcumema

B pamkax mguctmmumbel  B1.B.28  «Oxonoro-mukpoOuomorndeckas  3KCIEPTH3A»
UCTIONB3YIOTCS clenyromue hopMbl TEKYIIET0 KOHTPOJIS !

- YCTHBII OIpOC;
- TECT;

- pedepar;

- TOKJ1aJ

@DOH/T OLIEHOYHBIX CPEJICTB BKIIOYAECT:

- q)OH)I TECTOBBIX 33}13HHI>1 10 JUCILIMIIIINHE,

- TeMaTUKa U MaTepHalIbl 3aaHUIH,

- IepevYeHb TeM pedepaToB/I0KIIAIOB,

- BONPOCHI it camoctositenbHoro uzydenus (CPC)

HaznaueHue olleHOUHBIX CPEJICTB: BBIABUTH chopmupoBaHHOCTH KoMiieTeHIni [1K-4 (cMm. 1.

1)

OO0pa31b! TECTOB ISl TEKYLIETO KOHTPOJIS

1. Ha kakoe 3BEHO »SHUAEMHUYECKOTO IIpoliecca MPEUMYIIECTBEHHO BIIUSIOT
npupojHbie pakTopbl?

A. Ha COCTOSIHME HIMMYHHTETA

b. ucTouHuK MHQEKIMHU U BOCOPUUMYHUBOCTh HACETICHUS

B. BocipunM4YMBOCTb HaceJIeHUs

I'. ucTOUHUK MHEKINH

2. [Tpu HaTMYUK YeTo MOAIEP>KUBACTCS IMHUIEMUYECKUH mporiecc?
A. uctounnka uHGEKIUU

b. mexanusma nepenauun

B. BocnipunMuuBOTO HaceneHus

I'. conmanbHbIX GaKTOpOB
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JI. 00s3aTeNbHOrO COYETaHMs BCEro IEPEUUCIEHHOrO  BBINIE, pEryaupyemMoe
COLIMAJIBHBIMU ¥ IPUPOTHBIMU (PAKTOPAMHU.

3. OrneHka PK0JIOTHYECKOT0 PUCKA BKIIIOUAET B c€0s CIIEAYIOIINE IPOLEAYPBI

A. CIEKTp BO3MOXKHBIX CLICHAPUEB Pa3BUTHs aBAPUU

b. Ouenka pucka o BO3MOXHOCTU T'MIIOTETUYECKHUX (MOMEHT BEPOSTHOCTH) aBapuil Ha
IIPOU3BOJICTBE, IPY XPAaHEHUH U TPAHCIIOPTUPOBKE ONIACHBIX BEILIECTB

B. cratuctrueckue OLEHKU U BEPOATHBIN aHAIU3 PUCKa

I'. ouieHKa pucka B yCIIOBUSIX HOPMaJIbHON pabOThI

J1. onMcaHye NCTOYHMKA OMACHOCTH U CBSA3aHHOTO C HUM yIiepoa

E. nepBuuHas naeHTu(UKaus ONaCHOCTH

JJ1s KOHTPOJIsl CaMOCTOATENBHOM pabOTHI CTYICHTOB UCIIONB3YIOTCS peepaThl.

TemaTnka 3a7aHuii 1151 CAMOCTOSITEILHOI PadoThI
HcTtounnku 3arpsi3HEHUs. BOJIbI XUMUUYECKUMU BEIIECTBaAMHU.
Hcrounnku 3arpsi3HEHUs: BOJbI TATOr€HHBIMA MUKPOOPTaHU3MaAMMU.
[Tytu pacnpoctpaHeHus B BO3ayXe BO30ynuTenel 3a001eBaHui.
HcTtounnku 3arpsi3HEHUS TOYBBl XUMUYECKMMH BELIECTBAMMU.
Hctounnku 3arpsi3HeHUs TOYBBI TATON€HHBIMA MUKPOOPTaHU3MaMH.
[TumeBbie TOKCUKOMH(PEKIINN U UX UCTOTHHKH.
MeToapl OMOMHAMKAIIMMM W OMOTECTHPOBAHHS CTEIEHU 3arpsA3HEHHS OKpYKarolen
Cpebl BPEAHBIMU BEILIECTBAMM.

NoabkowhE

8. bronoBpexaeHus Kak 3K0JI0ro-TeXHOJIOrHYecKast mpoodiema.

9. DKOHOMHUYECKUH yIiepO 0T GMONOBPEKICHUH.

10.  BuomoBpexIeHNe U 37J0POBbE YEIOBEKA.

11.  Marepuansl ¥ u3aenus, NOBPEX1aeMble MUKPOOPTraHU3MaMH.

12. Mukpockonuyeckne TrpuObl - paspymmrtenu. [pubHas NEeCTPyKIHS CTPOUTEIBHBIX

MaTepHaJIOB 3aHUI U COOPYKEHUM.
13.  JlurorpodHble OakTepuu — BO3OYIUTENH OHOMOBPEKICHUH (Cylbdarpeayrupyromnme,
THOHOBBIE, HUTPUDUIUPYIOIIUE, KeNe300aKTepUn ).

14. OpranotpodHsie OakTepun - pa3pylIHTEIN LEJUTI0JIO30COICPKALIUX,
YIIJIEBOAOPOACOAEPIKAIINX MATEPUATIOB U TIp.

15. MexaHusmbl pa3pyllleHUs MaTepHaloB Pa3JIMYHBIX BHUIOB OPraHUYECKHMMHU KHUCIIOTAMH,
00pa3yeMbIMH MUKPOOPTraHU3MaMH-0HOAECTPYKTOPAMH.

16.  MexaHU3MBl pa3pylICHUsS MaTEpPHAIOB HEOPTAaHWMYECKHMMH KHCIIOTaMH, 00pa3yeMbIMU
MHUKPOOPIraHU3MaMHU-0H0IECTPYKTOPAMH.

17.  MexaHu3Msl pa3pyllieHUs] MaTepHaIoB pepMeHTaMu, 00pa3yeMbIMU MUKPOOpraHU3MaMu-
OMOAECTPYKTOPAMHU.

18.  bumopaspymeHue qpeBecUHBI, CIIOCOOBI 3aIUTH OT OMOTIOBPEKICHUIA.

19.  buopaspymenue 6ymaru, 3amura OT OMOMOBPEKICHHH.

20.  MukpoOHOe pa3pylIeHHe TOPUCTHIX MaTePHAaJIOB U MX 3allIUTa.

21.  TlmacTukwu, 3alIMTa OT OMOTIOBPEKICHHIA.

22.  Pe3unbl, 3ammTa OT MUKPOOHOIOTHYECKIX TIOBPEKACHUH PE3UH.

23.  buomnoBpexaeHus JaKOKPACOYHBIX MOKPHITUN M UX 3alUTA.

24, TomBa 1 cMa304HbBIE MAaTEPHAIIBI, 3alTUTA OT OMOTIOBPEIKICHUH.

25.  Mertamisl 1 METATIOKOHCTPYKIIMH, 3aIIUTA OT OMOTIOBPEKICHHIH.

26. HopmaTtuBHas JOOKyMEHTamusi TI0 MeEToJaM  Ja0OpaTOPHBIX  HMCIBITAHWN  Ha

IpUOOCTONKOCTb.



35

27. buonmap! 1 ux KIaccupuKams.

28.  Merombl MHUKOJIOTUYECKHX  HCCIICIOBaHUN  OMOMOBPEXKICHHNA TPaKIAHCKHX
00BEKTOB U MAMSATHHUKOB apXUTCKTYPHI.

29. Meroapl oTOOpa mTpPoO AN  MHKPOOHOJOTHYECKOTO HCCICIOBaHUS (ICpEBSHHBIC
KOHCTPYKIIUHU, KHPITMYHBIC, KAMEHHBIC KJIaJIKH, IITYKATypHO-OTICIIOUYHBIC PACTBOPHI).

30.  Meroasl onpeaeneHUs: OMOIUTHON aKTUBHOCTH.

31.  MeponpusTus o nNpeJoTBPALICHUIO OMOKOPPO3UU U METOIbI OOPHOBI ¢ HEM.

Tembl pedepaToB
1. Bunet wHQEKIMOHHBIX 3a00JICBaHMI YEJIOBEKA, pPACIpPOCTPAHSIEMbIC BO3YIIHO-
KareJbHbIM MTyTEM.

2. CaHuTapHO-3MUEMHUOJIOTHYECKAs OLIEHKA KaueCTBa BHYTPEHHEN Cpeibl IOMEILCHHH.

3. Nudeknumonnbie 3a00JIeBaHUs YSIIOBEKA, IIEPEAAOIINECS Yepe3 BOAY.

4. Kpurepun onieHKr CaHUTApPHO-3ITHIEMHUOIIOTHYECKOTO COCTOSIHUSI TIOBEPXHOCTHBIX BOJIL.

5. VcTouHMKH 3arps3HEHUS TOBEPXHOCTHBIX BOJI TATOT€HHBIMH MUKPOOPTaHU3MaMHU.

6. 'uruenndeckue TpeOOBaHUS U HOPMATHBBI OIIEHKH SITHIEMHUOJIOTHYECKON 0€301TacHOCTH
IATHEBOU BOJEL.

7. IIpaBuna orGopa npoO6 MoYBkI ISl CAHUTAPHO-3MUEMHUOJIOTHYECKUX UCCIIEI0OBAaHUMH.

8. [TouBa, Kak UCTOYHMK Nepeadn Bo30yauTenell MH()EKINOHHBIX 3a001€BaHUI YelloBeKa.
9. CaHUTAapHO-’MIUJEMUOJIOTHYECKAsl ~ OLEHKAa  IOYBBI  HACENEHHBIX  MECT 11O
MHUKPOOHOIOTHIECKUM ¥ XUMHUYECKIM MTOKA3aTEIISIM.

10. Mertoasl TpPOBENECHUS SMUIAEMHUOJIOTHYECKUX HCCIEAOBAHUN OOBEKTOB OKpYKAroIIei
Cpeabl.

11.  CpaBHuTenbHas OL[EHKA METOJIOB aHATUTHUECKON AMHUIEMHOJIOTHH.

12.  Meroapl npeaOTBpaILeHHs dIHIeMHUH (MIpouIaKkTHKa MH()EKIIMOHHBIX 3a00JIeBaHUI).
13.  TlpaBumia orGopa mpod BOABI I CAHUTAPHO-3ITUAEMUOIOTHIECKUX UCCIICIOBAHUIA.

14.  3arps3HéHHas MouBa, Kak (PAKTOP 3KOJOTUUECKOTO PHUCKA.

15. MukpoOuonoruueckre HOpMaTHUBBI OIIEHKU COCTOSIHUSI BO3/1yXa.

16.  OcHOBHBIE 3aKOHOMEPHOCTH BOSHUKHOBEHHS OMOTIOBPEKICHUIA

17.  buomnoBpexaeHHe U 310pOBbE YEIOBEKA.

18. DKOHOMHYECKHH yiiepO OT MUKPOOHBIX MOBPEKICHHM.

19. MuKpOMHIIETH - OCHOBHBIC BO30OYIHMTEIH MHUKPOOHBIX TOBPEXKICHUH MPOMBINUICHHBIX
MaTepHaIoB U U3AEITIHA.

20.  BcTpeuaeMocTh MUKPOOPTaHU3MOB — OMOJIECTPYKTOPOB B JKMJIBIX TTOMEIIEHHUSX.

21.  BcrpewaeMoCcTh MHKpPOOPTraHM3MOB B OMONMOTEYHBIX TMOMEIIEHUSIX M HMX pPOJIb B
OuomoBpeXaeHUN ONOIMOTEeYHOTO (POHIA.

22.  OprasoTpodHbIe OaKTEpUH - BO30YAUTEIN OHOTIOBPEKICHUH.

23.  CynedaTtpenynupyoomue OakTepuu - OCHOBHBIE BO30YIWTENM aHAdPOOHON KOPPO3UU
MeTauioB. MexaHu3M OHOKOPPO3UH.

24. TuoHOBBIE OakTepuu - OCHOBHBIE BO30OYIUTENH a’dpOOHONM KOPPO3MH METAJUIOB,
OETOHHBIX COOPYKEHUH.

25.  Hurpuduuupyronme OGakTepuu - pa3pylIUTEd METAUIOB M MOPHUCTBIX CTPOUTEIBHBIX
MaTepHaJIoB.

26.  JKeneszobaktepuu - BO30YIUTETN KOPPO3HH METAIIOB M OMO0OpaCTaHMIA.

27.  YTIeBOJOPOJOKUCISAIONINE OAaKTEPUH U TPHOBI - pa3pyIIUTEIH CMa30YHBIX MAaTEPHAIIOB U

TOILJIMB.
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28. B03MOXXHOCTh HCIIONB30BaHUSI MHUKPOOHBIX OHMOIECTPYKTOPOB Il OHOAerpaaaruu
OTXOJIOB.

29. Krnaccudukanus OMONMI0B MO HA3HAYCHUIO U XUMHUYECKOMY CTPOCHUI0. DyHTUIIUIBI U
OaKTepHUIIHIBI.

30. MeTo/1bl UCIIBITAHMS OHOLIMAHON aKTUBHOCTH XUMHYECKUX COEIUHEHHIA.

31. IlpoGnema OuomoBpexaeHuii 3maHuidi B 1. HMpkyrcke. Meponpusarus 1o

NPEOTBPALICHUIO OMOKOPPO3UU M METOIbI OOPHOBI C HEH.

OueHo4YHbIE CpeCTBA IJISA POMEKYTOYHOM aTTeCcTAlluU

dopma NpoMEKYTOUHON aTTecTallMi — 3a4eT ¢ OueHKo# B gopme yctHoro orBera. OC
3TOrO THIA JOJKHBI BBISBIIATH CTENIEHb OCBOCHUS TEOPETUYECKUX 3HAHMH Kak 0a3zy ais
(bopMHpOBaHUS KOMIIETCHIIMH, YMEHHS WX MPUMEHSTh B CHUTYalHAX, MOJCIHPYIOLINX
po(EeCCUOHATIBHYIO JAESTENbHOCTh, a TaKKe COOPMHUPOBAHHOCTH 3asBIECHHBIX B 1.3
kommerennumii: [1K-4.

IIpuMepHBIH CIIUCOK BOIIPOCOB K 3a4eTy

1. Llenpb 1 321241 HKOJIOTUYECKON MM IEMHOIOTUH, KaK HAYKH.

2. @DakTOpel OKpY)Kalollel cpeapl, HEOJAaronpusTHO BO3JCHCTBYIOIIME HA 37I0pPOBHE
YeJI0BEKA.

3. Haumbonee pacnpoctpaneHHbie 3a00JeBaHMs YEIOBEKA, BBI3BAaHHBIC BO3JCHCTBHEM
HeOJIaronpusATHLIX (aKTOPOB OKpY’KaroIIel cpeabl.

4. WNudexnmonHble 3a00eBaHNs 4€IOBEKa, BbI3BAaHHBIE YNOTPeOJIEHUEM HHUTHEBOI BOJBI,
3arpsi3HEHHOW MaTOT€HHBIMU MUKPOOPTaHH3MaMH.

S. HopmatuBbl 6€301M1acHOCTH MUTHEBOW BOJIbI MO MUKPOOHOIOTMYECKUM MOKA3aTEsIM.

6. 3arpsi3HSIONIME BEIIeCTBa, HanboJiee pacpoCcTpaHEeHHbIE B aTMOCc(epe BO3ayXa.

7. XapakTepuCTHKA BO3/lyXa 3aKPHITHIX TOMEIIEHUH U €ro BIHSHUE Ha 3JJ0POBbE YEIOBEKA.
8. 3a0osneBaHnsl UYENOBEKA, HWCTOYHUKOM KOTOPBIX SIBJISIETCS TI0YBA, 3arpsa3HEHHAs
MaTOreHHBIMU MUKPOOPTraHU3MaMH.

9. CaHuTapHO-MHKPOOHOIOTHYECKAs OLEHKA SMUAEMUIECKHA O€30MTaCHOM ITOYBEI.

10.  3aboneBaHusi 4eJOBEKa, BBI3BAHHBIC YINOTPEOJECHHMEM HEKAYeCTBEHHBIX IHIIEBBIX
MIPOTYKTOB.

11.  CanuTapHO-MHKpOOMOJIOTHYECKAass OIIEHKa KadecTBa M  0OE30MacHOCTH  IHILIEBBIX
MIPOTYKTOB.

12. Meronsl OMOHIMKALMM CTETEHU 3arpsA3HEHUs OKPYXKAIOLIEH Cpeabl BpPEAHBIMH IS
3IIOPOBBSI YEITOBEKA BEIIECTBAMH.

13. Meronapl OGHOTECTUPOBAHUS CTENEHH 3arpsA3HEHUS OKpY’KaloIled Cpeabl BPeIHBIMU IS
3IIOPOBBSI YEITOBEKA BEIIECTBAMH.

14.  TlonsaTuss 00 DHKOJOTMYECKOM pHCKE BO3JEHCTBHS HEOIAronpusTHBIX (PaKTOpPOB Ha
3II0POBHE YETIOBEKA.

15.  TlousTue 0 OMOMOBPEKIACHHUH.

16.  buomoBpexnaronias cuTyanus, (aKTOPbI €€ BHI3BIBAIOIIHE.

17.  Arentsl 1 00beKTHI OHOMOBpeXkAeHUH. [Ipr3HaKK OHMOMOBpPEXKIEHIH MaTepHaoB

18.  OcHOBHBIE 3aKOHOMEPHOCTH BOSHUKHOBEHHSI OMOTTOBPEKICHHIA.

19.  Poab MUKpOOPraHM3MOB B pa3pyIICHUU MPOMBIIUIEHHBIX MaTEPUAIOB U U3EIIUH.

20.  DKOHOMHUYECKHH yIIepO OT MUKPOOHBIX MTOBPEKICHHI.

21.  DKOJOTMYECKHE aCIeKThl OMOTIOBPEKICHUH.

22. Bunbl Tpr0oB, BRI3BIBAIOIMINX OMOMOBPEKACHHUS U X OHOJIOTMYECKHE OCOOECHHOCTH.

23.  bakrepuu — UCTOYHUKH OMOMOBPEKICHUHN, BUIOBOI COCTaB.

24.  JlutotpodHbie OakTepun — BO30yaUTENM OHUOMOBpEXICHUU (CynabdaTpemymupyromue,
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THOHOBBIE, HUTPUDHUIUPYIOIIHE, )KEJIe300aKTCPUH ).

25.

OpranorpodHbie OakTepun - paspyLIuTenu LIEJUTI0JI030COAepKAILUX,

YTIIEBOAOPOACOAEPKAIIUX MAaTEPUaAIOB U Tp.

26.

@DepMeHTHI U OPraHUYeCKHE KUCIOTHI MUKPOOPTaHU3MOB — UCTOYHUKU OMOTIOBPEXKICHHHA

IIPOMBIIIJICHHBIX TOBApPOB.

27.
28.

MaTepI/IaJIH " U34CJIUA, IOBPCIKIACMBIC MUKPOOPTaHU3MAaMU.
MexaHnu3MbI paspymi€Hus  pas3sjiM4HbIX MaT€puajloB OpPraHUYCCKMMHU  KHCJIOTaMu,

00pa3yeMbIMH MUKPOOPTaHU3MaMHU-0HOAECTPYKTOPAMH.

29.

MexaHnu3MbI paspymi€cHus pas3IMdHbIX MAaT€pHaJIOB HCOPraHUYECCKMMHU KHCIOTaMH,

00pa3yeMbIMU MHUKPOOPTraHN3MaMU-OHOAECTPYKTOPAMH.

30. MexaHu3Mbl pa3pylieHUs] MaTepuaioB epMeHTaMH, 00pa3yeMbIMH MUKPOOPTaHU3MaMH-
OMOJIECTPYKTOPAMH.

31. MeTob1 uccenoBaHus OMOMOBPEXKICHUN CTPOUTETBHBIX MATEPUAIOB U KOHCTPYKIIHA.
32.  buoumasl — cpeacTBa 3alIMTHI OT OMOMOBPEKICHUN.

33. Knaccudukanus OUOIMIOB MO Ha3HAUEHUIO M XMMHUYECKOMY CTpOCHHIO. DYHTHIMIBI U
OaKTEPULIHIBI.

34. XHUMHUYECKHUI COCTaB U CBOIICTBA OMOLIMIOB.

35. MeToap! HCIIBITaHUS OMOIIMIHON aKTUBHOCTA XUMHUYECKUX COSIUHEHUN.

36. CranmapTsl 0 METOAAaM JIA0OPATOPHBIX UCIBITAHUN Ha TPHOOCTONKOCTB.

37.  Enwmnas cucrema 3ammthl oT Koppos3un u crapenus ('OCThrr).

38. buokoppo3usi CTpOUTENBHBIX MAaTEPUAIOB (COCTOSIHHE BOIIPOCA U IYTH PEIICHUS).

PazpaboTumnkmu:

5 2

noueHt E. . CrpekanoBckas
(moamuce)

D

crapmuii npenojasarens H. E. bykosckas
(moamuce)

[Tporpamma cocraBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu OPI'OC BO mno HampaBiieHUIO
noaroroBku  05.03.06 «Dxoyoruss W TPHPOJIONOIL30BaHUE» TPOPUITIO  «IKOJIOTHIECKAS
IKCIIEPTU3AY.

[Iporpamma paccmoTpeHa Ha 3aceianuu Kadeapbl MUKPOOHUOJIOTHI

«29» ampens 2022 r.

[TpoTtokon Ne 7 3aB. kadenpoii f:%(Q / B.H. Orapkos

Hacmoswas npoepamma, He moocem Ovimb ocnpouzeedeHa HU 6 Kakou gopme oOe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopul-paspabomuuxa npocpammol.



