“une’*

MuHHCTEepPCTBO HAYKHU M BbIcIIero oopazosanus Poccuiickoii @enepauum denepanbtoe
rocyaapcTBeHHOE OO/ KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«APKYTCKHUM I'OCYJAPCTBEHHBIY YHUBEPCUTET»

dI'BOY BO «MTI'Y»
KIAIO / e
‘ upe

Kadeapa muxkpooduosiornu
JTupextop UucruryTra

Buosiornyeckux Hayk
A. H. MaTBeeB
«02» anpeas 2026 r.

PaGouas nporpaMmma JuCHMIIIMHBI

Haumenosanue qucuumminael: b1.B.28 «9KOJIOT'O-MUKPOBHUOJJIOI'NYECKASA ODKCIIEPTHU3A»

Hamnpasnenue noaroroku: 05.03.06 «2kon0rus v MpupoOI0NOIE30BAHUEY
Hanpasnennocts (mpouib) MOATOTOBKH: «IKOJOTHYECKAs SKCIIEPTU3A»
KBanuduxanus seinyckHuka: bakanasp

dopma oOydeHHUs: OYHASI C DJIEMEHTAMHU SJEKTPOHHOTO OOYYEHUS M JAUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI

Cornacosano ¢ YMK Muctutyra PexomengoBano kadenpoii MUKpPOOHOIOTHH:
buonornueckux nayk UI'Y IIporokoa Ne 1
[Ipotokon Ne 1 ot «02» anpens 2026 r. Ot «01» anpeas 2026 r.

" // 3aB. kadenpoii gfﬁ»———» O. ®. Barunna

A. ’H. MartBeeB

[Ipencenarens

Hpkytck 2026 T.



Conepxanue

I I 00 390 7 Qe T20i €210 17 81 0 (0301020 0117102 1. QU

Il. Mecro mucuumumnsl B cTpyKType OIIOIT ...

I1l. TpeboBaHus K pe3yabTaTaM OCBOCHMS JUCLUIIIMHDBI . .....eurennenneennennireeniennieens

IV. ConpepkaHue U CTPYKTYPA JUCIIUIIITHHBI ... eueutenteentente et eneeateaneeaeaneaneenan

4.1 Conepxanue AMCUUIUIMHBI, CTPYKTYpPUPOBAHHOE MO T€MaM, C yKa3aHHUEM BUJIOB

y‘~I66HI)IX 3aHATHH U OTBCJICHHOI'O HAa HUX KOJIHYCCTBA aKaACMHYCCKHUX HaCOB ..................

4.2 TIna" BHEAyJUTOPHOM CAMOCTOATEIBHON PabOThI 00YYAIOIIMXCS 110 TUCIUILINHE ...

4.3 CofepKaHUE YUEOHOTO MATEPHATIA ... .ueneenneenee et eneaneeneeaeaneeneeteeneeneen s

4.3.1 [lepeueHb CEMUHAPCKUX, MPAKTUYECKUX 3aHITHIA U JTaOOPATOPHBIX padoT ..........

4.3.2. Ilepeuenr TeM (BOIPOCOB), BBIHOCMMBIX Ha CaMOCTOSITEJILHOEC H3YUYCHHE B

pPaMKax CaMOCTOATEIbHOU PAOOTBI CTYZEHTOB .....euutenetntenetemiienieesieeniteeneesieeeieenaneeseenane

44, MeTtoanueckue YKa3aHHs 110 OpraHu3anuu CaMOCTOSITEIbHOM pa6OTBI CTYACHTOB ...

4.5. IlpumepHast TeMaTUKA KYPCOBBIX PAOOT (ITPOCKTOB) ....uvenueneeneeeneaneeneanaannennn

V. VYuebGHo-MeTOaMYEeCKOE 1 HHGOPMAIIMOHHOE 00ECTICUCHUE TUCIUTITUHEI . ..........

Q) TICPEUCHD JTUTEPATYPBL « v envventeenteeente et eneeeneeete e nteeaeeaneeeneeenaeeaneeenneennns

0) 0a3bl JaHHBIX, TOMCKOBO-CIPABOYHBIE K MHPOPMAIIMOHHBIE CUCTEMBI ........cuv'en...

VI. MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JAUCHHUIIIIMHBI ...,

6.1. Y4eOHO-1a00PATOPHOE OOOPYIOBAHME ....'vventeenneeneeenneennneenneenneeanneenneennens

6.2. IIPOTPAMMHOE OOCCTICUCHME ... ... eue ettt et ettt tene e et e et et et etenaeeeneeaeaenn

6.3. TeXHUUECKUE U IIEKTPOHHBIE CPEJICTBA OOYUCHUS . ...uvnveneeneeneninnenenneneenenenn.

V1. O0paz0BaTEIBHBIC TEXHOMOTHH ... .uutnententententettentete e eaeate et eneenaeanenn

VIIIL.

OneHouyHble Marepuanbl JUIsI  TEKYIIEro KOHTPOJS M MPOMEXYTOUHOU

aTTeCTalinuu

19
22

23

29
29
29
30

31
31
31
32
32

33



l. ean 1 32024y TUCHUTLIHHBI

Heas: ¢opmupoBaHHWE Yy CTYIEHTOB NPEACTABICHHUS O BaXHOM 3HAUCHHH SKOJIOTO-
MHUKPOOHOJIOIHYECKOH 0€30IIaCHOCTH OKpY)KaloUled cpelpl, a Takke OO0 HKOJOIMYECKOM U
TEXHUYECKOM MOHUTOPUHI€ OMOMOBPEXKIAIOIINX OOBEKTOB.

3amaun:
- TIO3HAKOMHTH CIIyIIATEJICH ¢ OCHOBAMH AKOJOTHYECKOW SMUIEMHUOJIOTHH M C YYeHHUEM 00
AMUAEMHYECKOM Mporiecce; chOpMUPOBATH MOHATHE 00 IKOJIOTUIECKOM PHCKE;
- TI0O3HAKOMHTH C OCHOBAMHU OIICHKH BO3ICHCTBHS HEOIArONMPHUSATHBIX (PaKTOPOB OKpYKAIOIIEH

cpeabl (aTMOC(EepHOro BO31yXa, BOJBI, MMOYBBI) M 3arpsA3HEHHBIX MUIIEBBIX MPOIYKTOB Ha 3/I0POBHE
YEJIOBCKa,
- M3YYUTb UCTOYHHMKH U YCIOBUS BOSHUKHOBEHHS OMOMOBPEKICHUIN Pa3IMYHBIX MATEPHUATIOB;
- chopMHpOBaTh TOHSATHE O CAHUTAPHO-TUTHCHUYECKOM HOPMHPOBAHUH  BO3JCHCTBHUS
HEOMAaronpusATHBIX  (AKTOPOB OKPYXKAIOIIEH Cpeabl W MHUINEBBIX IMPOIYKTOB Ha 3I0pPOBHE
YeJI0BeKa;
- 3HAKOMCTBO C METOAAMHU MHUKOJIOI'HYCCKUX I/ICCJ'ICIIOBaHI/Iﬁ 6I/IOHOBpe)KI{€HI/II71 rpaxaaHCKUX
O6T)€KTOB " MIaMSATHUKOB apXUTCKTYPHI,
- 3HAKOMCTBO C METOJAaMH M CPEICTBAMH 3alllUThl MAaTEPHAJOB, 3[MaHHA U COOPYKEHHUH OT
OMOTIOBPEIKICHHIA.

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucimminHa b1.B.28 «Dxomoro-MukpoOmoiorndeckast SKCIepTu3a» OTHOCHTCS
K Ipo(heCCUOHATbHOMY ITUKITY, €0 BapUaTUBHOM YacTH.

2.2. J1na u3y4eHus: TaHHOM y4eOHOW NUCIMILIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS U HaBBIKH,
dopmupyeMble TpeamecTByomeil aucuumimHon: «O6mas xumusa», «OOmas — ¢usnkay, «Oomas
sKoJorus», «bruopazHoobpaszue u 6uopecypchl pernoHay, «OCHOBbI OMOXUMUU afanTaIuin».

2.3. IlepeueHb MOCHEAYIOMIMX Y4YEOHBIX TUCHMIUIMH, JUIS KOTOPBIX HEOOXOIMMBI 3HaHUS,
YMEHMS U HaBBIKH, (POPMHUpPYEMBbIE TaHHON Y4eOHON NUCHUIUIMHON: «DKOJIOTMYE€CKU MOHUTOPHHIY,
«HopmupoBaHue M CHW)XEHHME 3arpsA3HEHHs OKpyKaroleh cpenp», «OleHKa BO3AEHCTBHA Ha
OKPY’KAIOIIYIO CpeAy», IIPU MPOXOXKAECHUN MPOU3BOICTBEHHBIX NMPAKTUK MO MPOQUIIO U BBITOJIHEHUU
BKP 1o cooTBeTcTBYIOIIEH TEMATHKE.

I1l. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI
[Tporecc ocBOEHMSI TUCIMITIMHBI HAarlpaBiieH Ha (JOpMUpPOBaHNE KOMITETEHIIUH B COOTBETCTBUU
¢ ®IroC BO wm OIl BO mo nmannomy HamnpasieHuto moaroroBku 05.03.06 «Oxomorus u
MIPUPOJIOTIONB30BAHUE», TPOPUIIb «DKOJOTHUECKAs IKCIIEPTU3AN!
[IK-4: cnocobeH K KOMIUJIEKCHOMY aHaiu3y HWHGoOpMauu B O0JIACTH HKOJIOTHHU H
MIPUPOJIOTIONB30BaHUS, TIOJIEXKAIIEH TPOPUIBHON HKCIIEPTH3E.



Ilepeyens muIaHNpPyeMbIX pe3yJIbTATOB 00y4eHHs N0 JUCIUIIHHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHUS] KOMIIETEeHIUH

Komnerenuus Nuauxkaropsl Pe3ysabTarsl 00y4yeHnus
KOMITETEHIIM i
TIK-4 crocobdeH K | MK px 4; TlpoBomuT | 3HaTh: OCHOBBI KOJIOIMYECKOH MMAEMUOIOTUH
KOMIIJICKCHOMY aHaJIN3y 0T60p u | @ OCHOBHBIC IIOHATHA, a TaKXC 06]]_11/16
nHpopmanuu B 00JIACTH | COMTOCTABUTEIbHBIN MEXaHH3Mbl  OMONOBPEXICHHH;  MPHIHHEI
SKOJIOIHH i | anamms pa3IIHYHbIX 6HOHOBpe)KIL€HI/II71; Ouonornueckue OOBEKTHI
TIPUPOIONIONB30BAHMUS, HCTOYHUKOB I/IH(bopMaHI/H/I, MOBPEXKACHUN, OCHOBHBIE 3aKOHOMCPHOCTH B

noiIekanie mpouiIbHON
IKCIEPTH3E

IIOJIy4EHHOM B XO0J€
MOJIEBBIX M KaMepalbHbIX
HCCIICAOBAHMM, a TakKxKe
CTaTUCTHYECKUX,
JUTEPaTypPHBIX U
(GOHIOBBIX  MaTepualos,
aHAJIOTOBBIX U IU(PPOBBIX
IIPOCTPAHCTBEHHBIX
JTAaHHBIX B COOTBETCTBUHU C
MIOCTaBJIEHHBIMU 33/1a4aMU

BO3HUKHOBEHHUH U 3aITUTE OT OMOMTOBPEIKICHHUI.

YMeTs: cobuparsb, aHATU3UPOBATH u
0o0pa0aThiBaTh JaHHBIC, HEOOXOAUMBIC JIs
MPOBEACHUS OpraHu3aInuu 9KOJIOr0-

MHUKPOOHOIOTHYECKON IKCIIEPTH3HI.

Brnanmers: MeTomaMu KOJMYECTBEHHOH OIICHKH
3arpsi3HUTENEH OKpyXaromel cpeapl (BO3ayxa,
BOJBI, IOYBBI) M MHUIIEBBIX IPOAYKTOB, Kak
HeOIaronpusaTHEIX  (aKTOpOB JJsL  3[0POBbS

YeJlOBEKa; HOPMATUBHOM JOKyMEHTaUued U
METOAMYECKUMU PEKOMEHIALUSIMU 1o
MIPEIOTBPAIICHHUIO OMONOBpEXKICHU I u

MeToJ1aMHi OOpPHOBI C HUMHU.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI

O0BbeM TUCHHILIMHBI COCTABJACT 3 3a4eTHBIX eauHunbl, 108 gac.
W3 HUX pean3yeTcsl ¢ UCIOJIb30BAHUEM AJICKTPOHHOTO 00YUEHHUS U IUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA 16 Jacos.

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

4.1 Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAaHHO€ IO TEMaM, ¢ YKa3aHUEM BUAO0B y‘leﬁHle 3aHATHIL M OTBEIEHHOI0 HA HUX KOJHYECTBA
AKAACMHUYIECCKHUX YaCcoB

Ne Pazngen nucuunmiInHbl/TEMAa Bunet yueGHoI paboThl, dopMa TeKyLIero
=
n/H 2 BKJIIOUYAsl CAMOCTOSITENIbHYIO padoTy 00yyaronmxcs , | 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. [Tlomstue 00  DKOJOTHYCCKOU N
} YcrHBIM onpoc
SMUJIEMHOJIOTHH, KakK Hayke u 00 |7 3 1 - - 2 Tectil
SIHJIEMUOJIOTUYECKOM MPOIIECCE.

2 Tema 2. DxoylornyecKkuii pHUCK BO3AEHUCTBUS VYcTHBII onpoc
HeONIaronpusATHBIX  (PAKTOPOB Ha  30pOBBE 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. Bo3sgeiictBue HeOIaronpUsTHHIX
¢bu3nyeckux GpakTopoB HA 3I0POBbE YETIOBEKA.

VYeTHbII onpoc
Pedepar
Jloknaast
TecTbl

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

VYeTHbII onpoc
Pedepar
Jlokmnassl
TecTsl

Tema 6. Bausaue xadecTBa NUTHEBOH BOILI 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.  CaHUTapHO-TUTHEHUYECKHUE 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 KOHTPOJISI 3arpsI3HEHUS
OKpY>Karole cpeabl BPeAHBIMU JJIs1 3J0POBbS
YyeJIoBeKa BEIIeCTBaMHU.

VYceTHBII onpoc
Pedepar
Jlokaapl

TecTrl

11

Tema 11. buonoBpexxaeHne Kak HIKOJIOTHUECKast
npobema.

VYcTHBII onpoc
Pedepar
Jloknaapl




TecTrl

12 | Tema 12. I'puGel u OakTepuu — HCTOUYHUKU VYcTHbli onpoc
OMOTIOBPEIKICHU. Pedepar
Jokmnaast
TecTbl
13 | Tema 13. Matepuaiibt u U3J1EIINs, YcTHbli onpoc
MOBPEXKAaEMbIe MUKPOOPraHU3MaMHU. Pedepar
MexaHu3Mbl pa3pylIeHUsS MaTEPUATIOB. 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 MUKPOOPTaHU3MaMHU. 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 (COCTOSHME BOMpoca U MYyTH Pedepar
pelieHus). Jloknanbl
TecTbl
18 | Tema 18. CHmxeHue 3arps3HEHUS VYceTHBII onpoc
OKpY>Karolllel cpebl, KaK 1eb yIpaBIeHUs Pedepar
9KOJIOTHYECKHUM PUCKOM. Jloknazsl

Tectrl




4.2 Tlnan BHeayTUTOPHOM CAMOCTOSITEIbHOM PadoThl 00YYAKOIIUXCSI 110 JUCIHIIJIMHE

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 |CamocTosTenbHOE H3y4eHHE 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.:
HEeOJIaronpusTHRIX BO3JIEHCTBUS HeOIaronpHATHBIX (axTopoB 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 gocrtyma: 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,
HeOJIaronpusTHBIX XUMUYECKH| KOHCIIEKTA JEKIUH U PEKOMEHIYEMOM JINTEPaTypBhI. locmanoB wu gp. —  CII6.:
(axTopoB Ha 310poBB| CaMOCTOSITENBHOE HU3y4YeHUE TEOPETUYECKOrO WznatensctBo «Jlawp», 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. JlaGopartopus 3HaHuUit"),
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 € UCIHOJIb30BaHUEM CanwurapHas mukpo6uosorus / P. T
HeOJIaronpHsTHBIX KOHCIIEKTA JIEKIIUN U PEKOMEHTyeMOH JIUTepaTypHI. l'ocmanoB u gp. -  CII6.:
¢usnueckux  ¢pakropoB Ha| CaMOCTOSATENBEHOE H3y4YeHue 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 ¢ Npe3eHTalMell 1o  Teme Tectbt pecype] / V. Jlepuncon. - Mocksa:
7 5 Hen. 4 Jlabopatopuss ~ 3HaHWI  (paHee

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

OreHOUHOE o
CamocrosrenbHas paboTa 00ydaromuXCcs CPEICTBO obecrieyeHre CaMOCTOSTEIbHOM
P paboTsl
Cemectp | HasBanue paszgena, TeMbl Coorn
. P TpynoeMkocThb
Bua camocrosiTenbHOM pabOTHI BBINOJIHEH (uac.)
us )
Tema 5. Buusnue kauectBa| IlogroroBka K  3aHATHIO C  MCHOJB30BAHUEM CanurapHas MmukpoOuosorus / P.
aTMoc()epHOTO BO3/yXa Ha| KOHCIEKTa JEKIUH U PEKOMEHIYEMOMH JINTEPaTyphI. 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 Tpe3CHTaNHMEH IO TeMe 6 Hen. 4 Tectr Jlabopatopus 3HAHUN (pamee
pedepara. "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 6. Bimsgnme kadectBa| IloAroroBka K yCTHOMY ONpOCY C HCIIOJIB30BAHHEM CanwurapHas mukpo6uosorus / P. T
MUTHEBOM BOABI Ha 30POBbE| KOHCHEKTA JEKIIMH H PEKOMEHAYEeMOil TUTepaTypHl. l'ocmanoB wu gp. -  CII6.:
HaCEJICHUSI. IonmroroBka pedeparor mo Temam: «Kpurepun M3parensctBo «Jlawp», 2015, —
OLICHKH CAHUTAPHO-3TIHNAEMHOIOTHYECKOTO COCTOSHHS 240 c.
MOBEPXHOCTHBIX BOI», «VCTOYHMKM 3arps3HEHHs MenunuHcKass MUKpOOHOJIOTHSL |
MOBEPXHOCTHBIX BOJ MIATOTEHHBIMU Pedepar HMMMYHOJIOTHS [OnexkTponHbIit
MHUKpoopranusMammy, «[ urueHmdeckne TpeOOBaHUSA I[OKJ'I?E.),I[LI pecype] / Y. JleBuHcoH. - Mocksa:
7 W HOPMAaTHBBl  OLCHKH  SIMUAESMHUOJIOTHYCCKON 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

OrneHogHOE o
MOCTOSITEIbHAS T JAFOIIINXCS MIeYeHUE CAMOCTOATEIIEHON
CamocrosrenpHas padoTa o0ydaro c ! obecrieyeHre CaMOCTOSTEIHHO
CPEACTRO paboTHI
Cemectp | HazBanue pa3zena, TeMbI Coorn
. P TpynoeMkocThb
Bun caMocTosITenbHOM paboThI BBITIOJTHEH
. (dac.)
Tema 7. 3arps3uénnas nousa,| [logroroeka pedeparoB mo Temam: «llodBa, Kak Canurapnas mukpobouonorus / P. T
Kak (haKTOp IKOJOTHMYCCKOTO| MCTOYHHK Mepeqadd Bo30yauTeneld HH(EKIHOHHBIX l'ocmanoB wu gp. -  CIIo.:
pucka u UCTOYHMK| 3a0oneBanuii 4enoBeka», «llpaBuia orbopa mnpob WznatensctBo «Jlawp», 2015. —
3a00y1eBaHMIl YeTTOBEKA. TIOYBBI TSt CaHUTAPHO-IMUAEMHUOJIOTTUECKUX 240 c.
HCCIICTOBaHHUN». Ve THLI OMPOC MenpumHcKast MUKPOOHOIOTHSL |
[loaroroBka AOKIAAOB C Mpe3eHTaUMEd IO TeMe Pedpe af UMMYHOJIOTUS [OnekrponHsbIit
pedepara. Tok aI;):[ o pecype] / Y. JleBuncoH. - Mocksa:
7 8 Hen. 4 Tectr Jlabopatopuss ~ 3HaHWH  (paHee
"BMUHOM. JlaGoparopus 3HaHUit"),
2015. — Pexum gpocrtyma: OBC
"N3narenscTBO "Jlanp". -
Heorpanuu. nocryi.
Pesnmu b. A. DOkonoruueckas
snugemuosorus / b.A. Pepuu. — M.:
Axanemus, 2001. — 384 c.
Tema 8. CanurapHo-| [TogroToBka K YCTHOMY OMpPOCY C HCIOJIb30BAaHUEM Canurapnast Mukpo6uomnorus / P. T
TUTHEHUYECKUE Y| KOHCIIEKTa JIEKIIUU U PEKOMEHTYEMOM JTUTEPATYPHI. T'ocmanoB u gap. — CII6.:
MHKDPOOHOJIOTrHYECKUE ITonroroBka pedeparoB 1o TemaM: «CaHUTapHO- N3nparensctBo «JlaHby» 2015. —
b
KPUTEPHUH OIICHKHA COCTOSIHHS|SIHIEMHOIOTHIECKAsl OlCHKA ITOYBEI HACEIEHHBIX MECT 240 c.
OKpY Karomien CpemBI(Imo MHUKPOOHOIIOTHIECKAM u XAUMHAYECKHM MenumHcKast MUKPOOHOIOTHSL U
(Bo3myxa, BOJIBI, MOYBHI), Kak|mokazaremsim», «[IpaBmia otbopa mpoOd BOIBI IS VerHuii ompoc  [AMMYHOTIO IS [DnexTpoHHEbIi
croco6 MIPEIOTBPALICHHS | CAHUTAPHO -3 THIEMHOTIOT HUESCKIX HCCIICIOBAHUIT, Pede af pecype] / Y. JleBuHcoH. - Mocksa:
7 SIHUICMHA. «MeTtomapt MIPOBEACHUS smmaeMHoNoTHIeckux| 9 Hen. 5 llorcnafz):[m Jlabopatopuss ~ 3HaHWA  (paHee
HCCIIeIOBAaHUIN 00BEKTOB OKPYIKAIOIICH Cpeab» U Jp. Tectol "BUHOM. Jlaboparopus 3HaHuii"),
IToaroToBka MOKIAAOB C MPE3CHTAI[MEd 110 TeMe 2015. — Pexum gocryma: IBC
" n "
pedepara. N3narenbcTBO Jlanp". -
Heorpanuu. nocrym.
eBHY . . KOJIOTHYeCcKast
P b. A D

saugemuoiiorusi / B.A. Pesnu. — 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 JIEKIIUU U PEKOMEHIyeMOU TUTepaTyphl. 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 ~ 3HaHmii  (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 HCIOJh30BAHHEM 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.
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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 [DnexTpoHHBIH
KaK 9KOJIOT'0-TEXHOJIOT HUeCKast npobIeMa, pecypc] : HayuHoe uzganue. - DBK.
«buonoBpexaeHne u 3II0POBBE YeIoBeKay, — Hpkytck : Bpems cTpaHCTBWHIA,
«OKOHOMHUYIECKHA ymepo oT MHUKPOOHBIX 2013. — Pexwnm poctyma: DU3
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.

BbromnoBpexaeHus. YyeOHoe
nocobue / mox pexa. B.JI. Unbuuena.
— M.: - Bricmas mkomna, 1987. —
352 c.




14

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 [DnexrponnbIit
OHMOTIOBPEIKACHUIT, «Cynbdarpenynupyroue pecypc] : HayuHoe uzganue. - DBK.
OakTepuu - OCHOBHBIC BO30yIWTENN aHa’POOHOH — Hpkytck : Bpemst crtpaHCTBHH,
KOPpPO3HH METaIIOBY, «TruoHoBBIE OakTepuum - 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 MaTepualoBy, «KemezobakTepun - YcrTHEI onpoc | MHOTHMX OmotexHonoruit / B, H.
7 BO30yIUTENN KOPPO3MH METAUIOB M OMOOOpacTaHHii», 13 Hen 4 Pedepar OrapkoB. — Upkytck: U3n. «Bpems
«YTIeBOIOPOIOKHUCIAOIINE OaKTepUd W TpUOBl - ' Joxnansl cTpaHCTBHI», 2011. — 207 c.

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

pedepara.

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

MuxpoOHas OMOECTPYKITHS
CTPOUTEIBHBIX MaTepuaos,
31aHUA U COOPYKEHUH: METO..
yka3. / b. H. Orapxos. — 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, HOBpEXKIaeMble|pa3pyLICHUS MaTepHaoB Ppa3INYHBIX BUJIOB CTPOUTENBHBIX ¥ TPOMBIIIIEHHBIX
MUKPOOPIaHU3MaMH. OpraHu4eCKUMHU KHCIIOTaMHU, o0Opa3yeMbIMU MaTepHaoB [OnexTpoHHSIH
MexaHU3MBI Ppa3pyLIeHuUs | MUKPOOPraHu3MaMHu-On0IeCTPYKTOpaMmuy, pecypc] : HayuHoe u3ganue. - OBK.
MaTepuaoB. «MexaHn3MBbl paspyLIeHHs MaTepHaioB — Hpkytck : Bpemst crtpaHCTBHH,
HEOPTaHMYECKUMHU KHCJIOTaMH, 00pa3yeMbIMU 2013. — Pexwnm poctyma: DU3
MHKPOOPTaHU3MaMH-OHOAECTPYKTOPAMI, "Bubmmorex". —  Heorpanuu.

«MexaHn3MBbl pa3pyIIeHUs MaTepHalIoB (EepMEHTaMHu, JocTtym.
o0OpazyeMbIMH MHKpPOOPTaHHU3MaMH- BuomnoBpexnenus. Y4ebHoe
OMOIECTPYKTOPAMI. mocobue / mox pexn. B.Jl. Unpuuera.
IlonroToBka fokNajza C Mpe3eHTallMed M0 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
71a00paTOPHBIX
Ha

[MogrotoBka K  3aHATHIO C  HCIIOJIb30BaHUEM
KOHCIIEKTA JIEKIIUU U PEKOMEHTyeMOil JTUTepaTyphl.
CamocrosTensHoe n3y4YeHHUE TEOPETHYECKOTO
Mmarepuana 1o teme. [loaroToBka pedepara mno teme:
«CraHIapTH3UpPOBaHHBIE  JTA0OPATOPHBIE  METOJBI
UCTIBITAaHUI MaTepUasoB u TOBapoB Ha
rpUOOCTORKOCTHY.

15 men.

YceTHbli onpoc
Pedepar
Jloxmansl
TecTnr

Bbuomnospexnenne u OGHOKOpPpO3Us
CTPOUTENBHBIX ¥ TPOMBIIIIEHHBIX
MaTepuasoB [DnexrponnbIit
pecypc] : HayuHoe uzganue. - DBK.
— Hpxytck : Bpems crpaHCTBU,
2013. — Pexwmm poctyma: 243
"Bubmmorex". —  Heorpanuu.
Hoctyn

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

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

3allUThI
oT

ITonroroska
HUCIIBITAHUS

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

pedepara.

«MeTtoabl
XUMHYECKUX
VCM,
00paboTke

TEMEC

15 Hen.

VYcTHbl onpoc
Pedepar
Jloxmnansl
IIuceMeHHBIE
paboThI

buonoBpexaenne u OHOKOPPO3US
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 OMoIeCTPYKITHS
CTPOUTENBHBIX 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 Bbuomnospexnenne u OGHOKOpPpO3Us
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 mo Teme| 16 Hen. 3 P Hoctyn

pedepara. ﬂgggiim OrapkoB b. H. Mycota — ocHoBa

MHorux Ouortexnomormii / b. H.
MukpoOHas OMONIECTPYKIIHS
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|I[TonroroBka pedepatoB mo temam: «MeponpHaTHs IO Bbuomnospexnenne u OGHOKOpPpO3Us
CTPOUTENBHBIX ~ MaTEpUaIOB|IIPEAOTBPALICHUI0 OHMOKOPPO3UH 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.
OMOKOppO3UN W MeTonsl 0OphOBI ¢ Heit». [logroromka — Hpxytck : Bpems crpaHCTBUH,
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.

OO0t 00beM CaMOCTOATEILHON pabOTHI IO AUCIHMILIHHE (Jac) — 64

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

00pa30BaTeIbHBIX TEXHOJOTHH — 12 Yac.
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4.3 ConeprxaHue y4eOHOT0 MaTepuaja
Tema 1. IlonsaTHe 00 DJKOJOTHYECKOW JNUAEMHOJOTHH, KaK Hayke H 00

3MUAEMHOJIOTHYECKOM Npouecce.

Ilpeamer, wenu, 3agaun  «DKOJIOTMYECKOH  SMMIEMHONOTMH», KaKk  HayKH.
OnuaeMuyeckuil mporecc. MexaHusM mnepefadd Bo3OynuTeneil MHOEKIMOHHBIX 3a00J1eBaHui
4eJI0BEKA.

Tema 2. DKOJOrMYeCKHIl PHUCK BO3AeHCTBUS HeOJIaronpusTHbLIX (aKTOpoB Ha
310pOBbe YeJI0BeKa U BUIbI HH(PEeKIMOHHBIX 3200/1eBaAHUI.

[Tonsitue 00 oskomormueckoM pucke. OIlEHKAa pHCKA, KaK aHajdu3 BO3JCUCTBUS
HEONMaronpusaTHBIX (AKTOPOB OKPYXAIOIIeH Cpelbl Ha 370pOBbE 4YeJIOBEKa. 3aJauu, KOTOpPbIE
pemiaeT aHanM3 pucka. Buael MHPEKIMOHHBIX 3a0ojeBaHMil. (OCHOBHBIE TPHHIIMIIBI
poQUIAKTUKHA WH(EKITHOHHBIX 3a00ICBAaHUIA.

Tema 3. Bo3ngeiicrBue He(JaronpusATHbIX XMMHYeCKMX (akTOpoB Ha 310pOBbe
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 (usnyeckux (GakTopoB Ha 310pPOBbe
yeJioBeKa.

BinsiHue WMOHM3MPYIOIIETO HW3JIY4EHHMS Ha 3/10pOBbE 4eENOBEKa. BiusHue myma B
HaceJIEHHBIX IIYHKTaX Ha 3JO0pPOBLE YCJIOBCKA. Bausuane OJICKTPOMAarHuTHBIX noJjei Ha 300POBEE
YyeJloBeKa.

Tema S. Bausinue kayecTBa aTMOC(epHOro BO3/1yXa HA 3J0POBbE YeJI0BEKa.

Onenka kauyecTBa aTMmocdepHoro Bo3ayxa. MHdekunoHHble 3a00jeBaHMs YelOBEKa,
nepefarpolecs dYepe3 BO3AyX, B TOM 4HciIe HH(MEKIMOHHBIE 3a00JeBaHUs YEIOBEKa,
pacrpocTpaHsieMble BO3IyIIHO-KaNeIbHbIM MyTEM (0aKTepHaIbHbIE U BUPYCHbBIE HH(EKIINN).

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

OneHka KauecTBa MNHUTHEBOM BOAbl. MH(peknnoHHbIE 3a00J€BaHUS  YEJIOBEKA,
MepeIaroIrecss 4Yepe3 BOAY. 3arps3HEHHE TMHThEBOM BOJBI XHUMHYECKUMHU BEIICCTBAMHU.
3arpsi3HeHHWE TMHTHEBOM BOJABI MATOTEHHBIMH MHUKPOOPTaHM3MaMH H  WH(EKIHOHHBIC
3a00JIeBaHHUs, BEI3BIBAEMbIC UMHU.

Tema 7. 3arpsasHéHHasi MO4YBa, KaK (PAKTOP JIKOJOIMYECKOr0 PHCKA M HCTOYHHUK
3a00/1eBaHMI Ye10BeKA.

Hctounnkn 3arpsA3HCHUIA IIOYBBI XUMHNYECKUMHU BEUIeCTBaMU. ITaTorennnie
MUKpPOOPraHu3Mbl, HanboJee YacTO BCTPEUAIOLIUECs] B MOYBAX, 3arps3HEHHBIX XO3AHCTBEHHO-
OBITOBBIMH U (eKalIbHBIMU CTOYHBIMM BoAaMu. OILleHKa 3arps3HEHUs MOYBBl XMMHUYECKHMHU
BCIICCTBAMU 1 MaTOI'CHHBIMU MHUKPOOPTaHU3MaMHU.
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Tema 8. CaHMTApHO-TUTMEHHYECKHE M MHKPOOHMOJIOTHYECKHE KPHUTEPUH OLEHKHU
COCTOSIHMSI OKPY:KAKIel cpeabl (BO31yXa, BObI, NO4YBBI).

HopMaTuBHbIE CcaHMTApHO-TUTHEHHWYECKHE JOKYMEHTHI, periaameHtupyromme [IJIK
3arpsI3HAIOLIMX BEIIECTB B aTMoc(epHOM Bo3ayxe. HopmaTuBbl 6€30MacCHOCTH MUTHEBON BObI
M0  MHUKPOOMOJOTMYECKMM  TMoKa3zaTensiM. HopMaTuBbl 1O 3KOJOr0-3MUAEMHUYECKON
0€30MacHOCTH MOYBBI IO MUKPOOHOIOTHUECKUM MTOKA3aTEISIM.

Tema 9. XumMnyeckoe 1 MUKPOOHOE 3arpsi3HeHUE MPOAYKTOB IIUTAHMS.

XUMHUECKOE 3arps3HEHUE MPOAYKTOB MHUTAHMS M €ro HMCTOYHUKH. MUKpoOHOe
3arpsi3HEHUE MPOJAYKTOB TMHUTaHUS M €ro HCTOYHMKH. HopMaTHUBHBIE JIOKYMEHTHI,
o0ecreynBaroIre KaueCTBO U 0€30IaCHOCTD IMHUIIEBBIX MMPOYKTOB.

Tema 10. IKo0JI0ro-0M0J0rM4YeCKHii MOHHUTOPHUHI, KaK MeTOA KOHTPOJS
3arpsi3HeHHsl OKPY:Kalolleil cpeibl BpeIHbIMH /1JIs1 310POBbSI YeJIOBeKa BellleCTBAMM.

DKONOro-0MONOTUYEeCKUil ~ MOHUTOPHHI,  KaK  COCTaBHash  4acTb  OKOJIOTO-
SMUAEMHOJIOTHYECKOr0 MOHUTOpPUHTA. MeToapl OMOMHAMKAIIMU M OMOTECTUPOBAHUS CTEIECHU
3arpsi3HEHUST OKPYXKAIOIIEH CPEeIbl, UX MECTO B CUCTEME SKOJIOTUYECKOT0 KOHTPOJISL.

Tema 11. buonoBpexaeHue Kak 3K0J0rnueckasi npoodjgema

[Tonsatne o OHONOBpPEXICHUHM M Jerpajauud. buomoBpexparoummii mnpouecc Hu
OMONOBpEeXIAlOIIasl  CUTyauusi. ATreHTbl W OOBEKTbl  OHOMOBPEXICHHHA.  DKOJIOro-
reorpauueckre, MOnyJaslUOHHO-OMOLEHOTUYECKNE M COLMAIbHO-3KOHOMHUYECKHE (aKTOPBHI.
OcCHOBHbBIE 3aKOHOMEPHOCTHM B BO3HUKHOBEHUU OHOIMOBPEXKICHHUI. DKOJIOTMYECKHE AaCTEKTh
OMOTIOBPEKICHUH.

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

Tema 12. I'pu0bI 1 6aKTepPHUH — HCTOYHHUKH OMOTIOBPEKACHUI

@DakTOopbl, BIUAIONIME HA )KU3HEACATEIbHOCTh MUKPOMMIIETOB U OaKkTepuil U MPOLECCH
OMONOBPEKICHUN: XUMHUYECKHE (MCTOUYHUKU IMUTAHMSA, KHCIOTHOCTb Cpeibl) M (U3NYECKHe
(BIQXXHOCTB, TEMITIEpATypa, OCBEUICHHUE U Ip. ).

XapakTepucTHKa BHUJIOBOTO COCTaBa, KIACCH(PHUKAIMA MHUKPOCKOMUYECKHX TPHOOB.
Ocob6ennoctu crpoenus rpudoB. CTpoeHne rpuOHOM KiaeTKkH. CrocoObl pa3MHOXKEHHS TPHOOB.
['pubs 1 oxpyxaromas cpeaa. [lonoxenue rpudoB B skocucteme. buonoruueckne ocooeHHOCTH
IpuOOB, BHI3BIBAIOIINX OHOMOBPEXKICHHS.

XapakTepuCTUKA PA3JIMYHBIX CHUCTEMATHUYECKUX TpPYyNN OaKTepHil: JUTOTPOQHbIE
Oakrepun —  BO30yAMTENH ~ OMOMOBpEeXACHUH  (Cynb(arpenyuupyrolie, THOHOBBIE,
HUTPUPHULIHPYIOLIHE, )KEIe300aKTepUH).

OpranorpodHbie OakTepun — BO3OYAUTETN OMOTIOBPEKICHUH.

Tema 13. Marepuaabl W uU3AeJHUsl, MNOBpPeKIaeMble MHKPOOPraHU3MAMM.
MexaHu3Mbl pa3pyllieHHs] MATepPHAJIOB

Knaccugpukamuss  OHONOTMYECKMX  TOBPEXKIEHHH  MaTrepuaJoB M TOBAapOB IO
MOP(}OIOTHUECKUM MTPU3HAKAM U H3MEHEHHUIO CBOMCTB.
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ArpeccuBHBIE METaOONHUTHI MUKPOOPTaHW3MOB. MeEXaHW3MBbI Pa3pylICHUS MaTepPHaIOB
pa3IMYHBIX BHJIOB OPTAaHMYECKUMHU KUCIIOTAMH, HEOPTaHUYECKHUMH KUCIOTaMH U (EepMEHTaMH,
00pazyeMbIMHd MUKPOOPTaHU3MaMHU-010IeCTPYKTOPAMH.

buopaspyiienue 1peBecuHbl, OyMaru, TeKCTUIBHBIX U3CIUH.

MukpoOHOE pa3pylIeHHe MOPUCTHIX MaTEPUATIOB.

[TnacTuku, 3ammTa OT OMOTIOBPEIKICHUM.

Pe3unsl, 3ammra 0T MUKPOOHOIOTHYECKUX TOBPEKICHUN PE3HH.

JlakokpacouHbie MOKPBITHS, 3aIIUTa OT OMOTIOBPEXKACHUH.

TomnuBa 1 cMa304HbIC MaTePUAIBI, 3AIIUTA OT OMOTIOBPEIKICHHIA.

Mertamibl 1 METAJUIOKOHCTPYKIIMHU, 3aIIUTa OT OMOMTOBPEXKICHUI.

Tema 14. CTanaapthbl 10 MeTOAAM J1a00PATOPHBIX HCIIBITAHUI HA TPHOOCTOMKOCTD

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

['pubbl, pexomMeHayemMble B aHAIM3UPYIONIMX CTaHAapTax (BUIOBOM  COCTaB,
xapakTtepucThka). CriocoObl 3apakeHusi, IpUMEHSEMbIE B CTaH1apTaXx.

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

CrangapTu3upoBaHHbIE TAOOPATOPHBIE METO/ABI UCIBITAHUNA MaTepUaoB U TOBapOB Ha
IrpuOOCTONKOCTb.

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

Hcnonp30BaHne XHMMUYECKUX COEIMHEHUN (OMOLUIO0B), OO0NagarouMX OWOLUIAHBIMU
CBOICTBaMM, B KaueCTBE CPEACTB 3allUThl MaTEepPHaJOB U TOBAapOB OT OHOMOBPEXKICHUM.
Knaccudukanust 6uornuao. MeTosl uccneoBaHuss OMOIHIOB.

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

JleiicTBue OMOLIMIOB HA MUKPOMUIIETHI-ONOIECTPYKTOPHI.

Tema 16. MeToabl MHUKPOOHOJOTHYECKHX HCCJIEIOBAHUN OUONMOBPeEXKIEHUIH
rPaXKAAHCKNX 00bEKTOB M MAMATHUKOB APXUTEKTYPbI

MeTtop1 00HapY)EHUST MUKPOOPTaHU3MOB B IIOBPEXIEHHOM MaTepHale.

Metoapl orbOopa mpod I MHUKPOOHMOJIOTHYECKOTO HCCIEIOBAaHUA (JIEPEBSIHHBIC
KOHCTPYKIUH, KUPIIUYHbIE, KAMEHHBIE KJIA/IKH, IITYKaTYpPHO-OT/I€JIOYHbIE PACTBOPHI).

buonectpykius marepuanoB rpubamu. MUKPOCKOMHYECKHUN aHAU3 CyXuUX 00pasIoB.
BoigepxuBanue oOpasna cybcTpara mpu  BBICOKOW BiaxHocTdu. OrmpeneneHue THTpa
YKU3HECIIOCOOHBIX KOHUIMH B cyOCcTpaTe u3 MecT Ouoaectpykuuu. CelrMEHTAIIMOHHBIN METOT
UCCIIEIOBAaHMS BO3/yXa HA HAJMUUE capO(PUTHBIX MUKPOOPTaHU3MOB.

Tema 17. Buokoppo3usi CTPOUTEIBLHBIX MAaTePHAIOB (COCTOSIHME BONMPOCAa W MYTH
pelieHus)
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HoBoe oueHouHOE MOHATHE M XapaKTep AEUCTBUS OMOJIOIMUYECKH aKTUBHOW Cpelbl B

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

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

Meponpusitus o npeAoTBPaIeHUI0 OMOKOPPO3UU U METOIbI OOPHOBI C HEH.

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

pucKa.
4.3.1. IlepeyeHb CEMHUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIaDOPATOPHBIX 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 IOYBa, YertHblit onpoc MK-4
KaK (axrop 2 Pedepar 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 OakTepun — 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 | Ctanmapthl 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
UCCIIeTIOBAaHUI 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 pPaMKax camocTosaTebHoi 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 HW3YUYCHHE 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
HEOJIArOMPHUSITHBIX HCIIOJIb30BAHUEM  KOHCIIEKTa
XUMHYCCKHX (DAKTOPOB Ha | JIGKIMM H  PEKOMCHIYyEeMOM
3I0POBBEC YETIOBECKA. JUTEPATYPHIL.
CaMOoCTOSITeTbHOE ~ M3yUYeHHUE
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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
peKoMeHayeMOoM
JIUTEpaTyphl.

[ToaroroBka pedepaToB Mo
teMaM: «Kpurepuu oueHKH
CaHUTapHO-
SMUIEMHUOIOTHIECKOTO
COCTOSIHUSL TOBEPXHOCTHBIX
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 nepeaayu
HUCTOYHUK 3aboneBanuil | BO30ymuTeneit
YeJoBEKa. MHQEKIIMOHHBIX 3a00JIeBaHIHA
gyenoBeka», «[IpaBuna orbopa
mpo0O TOYBHI ISl CAHUTAPHO-
SMUIEMHOJIOTHYECKUX
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 COCTOSIHHUS | PEKOMEHIYeMO TUTepaTyphl.
OKpYyXKarolien cpenst | IloaroroBka pedeparoB 1o
(BO3myxa, BOIBI, MTOYBHI), Kak | TeMaMm: «CannrapHo-
croco0 MPEIOTBPALICHAS | AIHICMHOIOTHICCKAs OICHKA
DITAACMHIA. MTOYBHI HACEIEHHBIX MECT IO
MHUKPOOHOIIOTHIECKAM u
XUMHUYECKUM TIOKa3aTelIsIM,
«[IpaBuna oTbopa mpod BOIEI
TSt CaHWUTapHO-
SMUAEMUOTIOTHYCCKUX
HUCCJICIOBaHUI, «MeTtoasl
MIPOBEJICHUS
SIUIEMHUOJIOTHYSCKUX
HCCIIeTIOBaHUI 00BEKTOB
OKpY’KaIOMIeH CpeabI» U IIp.
IToaroroBka JOKJIAIOB C
Mpe3eHTalmeld 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 BEIECTBAMHU.
11 Tema 11. buonoBpexnenue | [loaroroBka kK  yCTHOMY T1IK-4 HIK 1k an

KaK JKOJIOTHYECKAs
mpobiema.

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

TeMaM:  «buoONOBpeEKIEHUS
Kak 9KOJIOTO-
TCXHOJIOTHYCCKAas

nmpoGyieMay,
«buomnoBpexaeHne u
3JI0pOBbE 4eJI0BEKay,

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

pedepara.
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12 Tema 12. I'pu6bl u 6akrepun | [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 MaTEPHAIOBY,
«XKenezobakrepun -
BO30yauTENN KOpPpO3UH
METaJUIOB M OHMooOpacTaHmiy,
«YTIEeBOOPOJOKUCTSAIONINE
Gakrepum M TpUOBl -
pa3pyLIHTETH CMa304HBIX
MaTepualioB M TOIUIUBY.
IlogroroBka  nOKNagoB €
Npe3eHTaneH no  TeMme
pedepara.

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

obpazyeMbIMu
MHUKpPOOpPTraHH3MaMHu-
OUOJECTPYKTOPAMIY,
«MexaHu3Mbl paspylLieHus
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 1o | [loarotoBka K 3aHATHIO C T1IK-4 WK rran

METOIaM m1a00paTOPHBIX
HUCIBITAHUHA Ha
IrpUdOCTONKOCTh

UCIIOJIE30BAaHUEM KOHCIICKTa
JNEKIMH W PEKOMEHIyeMOM
JUTEPATYPHIL.
CaMOCTOSITEIEHOE HU3yUYCHHE
TEOPETHYCCKOTO  MaTepuaia
o TEeME. IMoxroroska
pedepara o TeMe:
«CranIapTU3upOBaHHbIE




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

15 Tema 15. Metoast 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 | peKOMEHJAIUH 110 ONOIHIHON
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: «MepomnpusaTus 1o
(cocTostHEE Bompoca W MYTH | MPEIOTBPAIICHUIO
pelIeHus). OMOKOpPO3UH U METOHBI

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

18 Tema 18. Cumxenue | I[logroroBka 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. Meroanueckue YKa3aHUsi [0 OPraHU3alMU CAMOCTOATEJbHOW PadoThI

CTY/ICHTOB

CamocrodrenbHas paboTa CTYJIEHTOB SIBJISETCS COCTaBHOM 4aCThIO y4eOHOTo mpolecca u
UMEeT LEeNbI0 3aKpelyIeHue W YIayOJieHHe TONYYEeHHBIX 3HAHUM M HAaBBIKOB, IOHCK U
NpuOoOpEeTEeHNE HOBBIX 3HAHUM, a TAK)KE BBIIOJHEHHE Y4YEeOHBIX 3aJaHMil, HOJArOTOBKY K
IPEJCTOSIINM 3aHATUAM, 3a4€TaM U 3K3aMEHaM.
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Jlnst opraHu3anid  CaMOCTOSITENbHOM paboTel mo aucuuruimHe b1.B.28 «Dxomoro-
MHUKPOOHMOJIOTHYECKAss DSKCIEPTHU3a» HCHOJIB3YIOTCA clenyrmue (HOpMbl CaMOCTOSTEILHOU
y4aeOHOMI pabOTHI:

- Pabota Haj KOHCIIEKTOM JIEKLIMH.

- [TonOop, n3yuenue, aHaaN3 PeKOMEHJOBAaHHOMN JINTEPATYPHI.

- CaMocTOSITeIbHOE U3YUEHUE OTACIBHBIX TeM, aparpadon, He U3JI0KEHHBIX B JICKIIUU.

- IloaroroBka K MpakTUYECKOMY 3aHSATHUIO COCTOUT B TEOPETUYECKOHM IMOATOTOBKE U
BBITNIOJTHEHUH NTPAKTUYECKUX 3aJaHUI (OTBETHI HA BOIIPOCHI U T.J1.).

- 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
OMOIIM HWH(OPMAIIMOHHO-CIIPABOYHBIX M TMOUCKOBBIX cHUCTeM. [lJis 3aKperuieHus: Marepuana
pPEKOMEHIyeTCsl JielaTh KpaTKhue KOHCHEeKThl mo Teme. B pamkax gucuumiuasl b1.B.28
«DKOJIOTO-MUKPOOHOJIOTHYECKAs ~ JKCIIEPTHU3a»  TaKXKe  IPEAYCMOTPEHO  BBINOJIHEHHE
MUCBMEHHBIX paboT, B KOTOPBIX CTYIEHTHl JOJDKHBI J1aTh OTBETHI Ha BOMpochl. KadecTBo
BBIIIOJTHEHHON pabOThl OLIEHUBAETCA B XO0/€ OOCYXKIEHHs JaHHBIX BOIPOCOB NpU MPOBEACHUU
KOJJIOKBUYMa 10 COOTBETCTBYIOIIEH TEMeE.

Pegpepam — popma mucbMEeHHOH pabOTHI, KOTOPYIO PEKOMEHIYETCS MPUMEHSTH MpH
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH MpodeccuoHanbHoro nukia. [Ipeacrasuser
co00i1 KpaTKoe U3JI0KEHHUE COAECPKAHUSI HAYUHBIX TPYAOB, JIUTEPATYpPhI [10 ONPEECIICHHON TeEME.
O6mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 10 Mecaua. IloaroroBka pedepara mnoapa3zyMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYJEHTOM HECKOJbKHUX JUTEPATYpPHBIX HCTOYHUKOB (yueOHHKOB, MOHOrpaduil, HaydHBIX
ctaTei W T.J.) MO ONpeneia€HHON Teme, HE paccMaTpuBaeMoOl TMOAPOOHO Ha JIEKIIWH,
CHUCTeMAaTH3aINI0 MaTepuaia U KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — npuBUTHE
CTYJEHTY HaBBIKOB KpaTKOI'0 U JAKOHUYHOTO MPEJCTABIECHUS COOpPAaHHBIX MaTepHaioB U (HaKTOB
B COOTBETCTBUU C TPeOOBAHUSAMU, MPEIBSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIOYACT:

- TurynbHBIN JTUCT.

- Conepxanue.

- Beenenue, rae kpatko popmynupyercs npodiaema, 1enb 1 3a1aun pedepara.

- OcHOBHas 4acTb pabOTHI COCTOMT W3 HECKOJBKHMX DPAa3lesioB, B KOTOPBIX H3Jaraercs
CYTh TeMBbI pedepara.

- 3aKIIFOUYEHHE.

- CIMCOK HCITOJIB30BAHHOM JINTEPATYPHI.

IIpu odopmnenun pedepata creayeT NPUIEPKUBATHCA TEXHUUECKUX TpPeOOBAHUIA,
MpeIbIBISEMBIX K pedepaTam U KypcOBBIM paboTaM, HMEIOIIHNXCS Ha Kadenpe.

Kpurepuu onenuBanus pedepara:

- OueHKa «OTIMYHO» BBICTABIIAETCS B TOM cliyyae, eciid B pedepare MHOTHOCTHIO
packpbiTa Te€Ma, MPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSHHUE BOIpOCa, MaTepuan H3JI0KEH
JIOTUYHO, IIOCJIEN0BATENbHO, NpPUBEIEHO HEe MeHee 10 JIuTepaTypHBIX HCTOYHMKOB (Cpenu
KOTOPBIX MpeodiagaeT TuTeparypa 3a rnocieanne 5 jaet), pedepar ohopmiieH B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHHSIMH, MIPEABSIBISIEMBIMH K TAKOTO pojJa padoTam.

- O1eHKa «XOPOIIO» - TeMa PACKPhITA, IPUBEACHO TOCTATOYHOE KOJIMYECTBO MaTepuaa,
HO TPU ATOM MaTepual B HEJIOCTaTOYHOW CTENEHH IMPOAaHAIU3UPOBAH aBTOPOM, odopMieHHe
pedepaTa COOTBETCTBYET TEXHUYCCKUM TPEOOBAHUSIM.

- OueHKa «yJOBJIETBOPUTEIBLHO» - TEMA PACKpbITa MOBEPXHOCTHO, MaTeprasl MPUBEACH
KaK MpocCTasi KOHCTaTalus (pakToB, HE MPOAHATU3UPOBAH, B OPOPMIICHUH UMEIOTCSA TEXHUUYECKHE
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HEJIOCTATKH, CIICOK JINTEPATYPhI COACPKUT MCHEE 5 UCTOYHUKOB.

- OLeHKa «HEyI0BIETBOPUTEIIBHO» - TEMA HE PACKPHITA, CKYAHBIA 00bEM IPUBEIEHHBIX
MaTepHaoB.

Yemuoui 0oknao — 310 coobmenue B tedenue 10-15 MuH, B KOTOPOM CTYICHT B
JTAKOHUYHOH (hOpMe J0JDKEH U3JI0KHUTh MaTepuai IO COOTBETCTBYIOIICH TeMe, PUICPKUBASICh
CIeIYIOIIEro IUIaHA: BBEICHHE, OCHOBHAs 4YacTh, 3aKiioucHue. JlOKiajg CompoBOXKIACTCS
IpEe3CHTALMEH, OTPaKAIOLICH OCHOBHBIC MOJI0KEHHUS 110 COOTBETCTBYIOLICH TeMe, BKIIFOUArOLIeH
HarJsiIHbIe MaTepuaibl (CXeMbl, TaOmuibl, ¢poro U T.A.). [lo OKOHYaHWM MOKJIAAa CTYAEHTY
3a/IaI0T BOIIPOCHI, KaK MPENOAaBaTelib, TaK M CTYACHTBI, HA KOTOPbIC JOKJIAJYMK JAOJDKEH IaTh
HUCYCPIBIBAIOIIUC OTBCTHI.

Kputepuu onieHHBaHus YCTHOTO JOKJIAa:

- OmeHka «OTIMYHO». B NOKiIane IMOMHOCTBIO pacKphiTa TeMa, NPOAHAIM3HPOBAHO
COBPEMEHHOE COCTOSIHHE BOIPOCA; CTYACHT CBOOOJHO BIAJICET MaTEpUaloM, H3JaraeT ero
JIOTUYHO, TOCJICJOBATEIbHO, JIAKOHUYHO, COOJIIO/Iasi OCHOBHBIC MpPaBWIIA KYJIBTYPhl PEYH.
JIokJia/l COMpOBOXKIACTCS MPE3CHTALUeH, KOTOpas OTPa)KaeT OCHOBHbBIC IMOJIOXKCHHUs JIOKIaja,
IPE3CHTALMSI COCTaBJICHA IPAMOTHO C COOJIIOZEHHEM OOIIMX TpeOOBaHHH, IPaBIII MIPUPTOBOTO
ohopmiieHHs, Mogaun rpadUueckoro MarepHuana, UMEITCS CChUIKM Ha IMpHBEACHHBIE (OTO,
PUCYHKH, CXEMBI U T.[I., IPUBOAUTCS CIIUCOK KCIIOJIb30BAHHOH snuteparypsl. [Ipu oOcyxxneHun
JIOKJIajla CTYJCHT JaeT HCUEpIbIBAIOIINE, apryMEHTHPOBAHHbIC, KOPPEKTHBIC OTBEThI Ha
BOIIPOCHI.

- Ouenka «xoporoy». Tema packpbITa, MPUBEACHO TOCTATOYHOE KOJIMYECTBO MaTepHaa,
HO IIPY 3TOM MaTepUall B HEIOCTATOYHON CTEIICHH MPOAHAIM3UPOBaH aBTOpoM. [Ipe3eHTarus He
B ITOJTHOM CTENEHH COOTBETCTBYET O0OIIUM TpeboBaHUsIM. OTBETHI CTYAEHTa HE Ha BCE BOMPOCHI
ABJIAIOTCA UCHCPIBIBAIOIIMMHA U apTryYMCHTHPOBAHHBIMH.

- OneHka «yIOBJIETBOPHUTENBLHO». TeMa pacKpbITa HE TMOJHO, MaTepuall MPHUBEICH Kak
npocTass KOHCTaTaluA q)aKTOB, HC MpOoaHAJIU3UPOBAH, CTYACHT IIOKA3bIBACT IMOBCPXHOCTHBLIC
3HaHWA.  [Ipe3eHTanusi YacTUYHO COOTBETCTBYET YCTAHOBICHHBIM TpeOoBaHMsM. [lpu
OOCYXXJICHUU JIOKJaZa CTYJICHT HE BCerjJa JaeT MpPaBWIbHBIC, MCUEPIBIBAIONIME OTBETHI Ha
3aJ1aBaeMble BOTIPOCHI.

- OneHKa «HEYIOBJIETBOPHUTENILHO». TeMa JOKJaja He pacKpbhiTa, CKYAHBIA 00beM
NPUBEICHHBIX MaTepUaJIOB; MPE3EHTAUs OTCYTCTBYeT. [Ipn 0O0CyXKIeHUH TOKIana CTYyJISHT He
Ja€T OTBCTHI MJIM OHU HE COOTBCTCTBYIOT 3aJIaHHBIM BOIIPOCAaM.

4.5. TlpumepHasi TeMAaTHKa KYPCOBbIX padoT (MPOEKTOB). HE TPEITyCMOTPEHBI
y4eOHBIM TIJIAHOM.

V. YYHEBHO-METOAUYECKOE U TH®OPMAILIMOHHOE
OBECIHIEYEHHME JUCIUIIVINHbI
a) nmepeyeHb JUTEPaTyphl
- OCHOBHasI IUTEpaTypa

1. Canutapnas mukpoouonorus / P.I'. T'ocmanoB u ap. — CII6.: U3marenbcTBO
«Jlaup», 2015. —240 c.
2. MenuinHckass MUKpOOHOJIOTHST U MMMYHOJIOTHSL [DJeKTpoHHBI pecypc] / VY.

JleBuncoH. — Mockaa : Jlaboparopus 3Hanwuii (panee "BUHOM. Jlabopatopus 3nanuit"), 2015. —
Pexxum goctyna: ObC "UznarensctBo "Jlawp". — Heorpanuy. gocryi.

3. Pesnu B.A. Dxonornueckas smuaemuonoruss / B.A. Pesuu. — M.: Axamemus,
2001. - 384 c.
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4. buonospexnenre u OMOKOPPO3HS CTPOUTEIBHBIX U MIPOMBIIIICHHBIX MAaTEPHUAJIOB
[DnexTpoHHbIN pecypc] : HayuHoe uzaanue. — OBK. — Upkyrck : Bpemst crpanctsuii, 2013. —
Pexxum noctymna: DU3 "bubmmorex". — Heorpanuy. Joctyn

o. OrapkoB b.H. Mycota — ocHoBa mHorux OuorexHomoruii / b.H. Orapkos. —
Upkytck: U3a. «Bpemst ctpanctBuii», 2011. — 207 c.

- JOIIOJIHUTCJIbHAA JINTCPpATypa

1. Maprtununk A.H. u gp. ®usuonorus nuraHus, canutapus U ruruena / A.H.
Maptununk, A.A. Koponés, JI.C. Tpobumenko — 3-e¢ uza. — M.: Axkanemus, 2004. — 190 c.

2. Pesnu B.A. DOxonornueckas smuaemuonoruss / B.A. Pesuu. — M.: Axamemus,
2001. - 384 c.

3. DKOJIOTHS MUKPOOPTaHW3MOB : y4eO. ans ctya. By3oB. / A. U. Herpycos, E. A.

bonu-Ocmonosckas, B. M. I'opnenko u np.; nox pen. A.M. HerpycoBa. — M. : U3natenbcTBO
«¥Opaiity, 2015. — 267 c.

4, I'ocmanoB  P.I'.  CanutapHas  MHUKpOOHMOJOTHS  MHUIIEBBIX  MPOTYKTOB
[Dnexrponnsiii pecypc] /P.I'. T'ocmanos, H.M. Komsrues, I'.®. Kabupos, A.K. lNamumynun. —
CIIG6. Jlanb, 2015. — 560 c. — Pexum nocryna: ObC "U3parensctBo "Jlanp". - Heorpanuu.
JIOCTYII.

5. MeauuuHckass W caHMTapHas  MUKpoOuonorus: yued. mocobue 1o
MHUKPOOHOJIOTHH, BUPYCOJIOTHH, UMMYHOJIOTHH JJISl CTyH. Meq. By30B / A. A. Bopo0Oses, 10. C.
Kpusomenn, B. I1. [llupo6okos. — M. : Akagemus, 2003. — 463 c.

6. buonopexaenus. Yuebnoe nmocodue / mox pexa. B.JI. Unbuyesa. — M.: - Boicmas
mkona, 1987. — 352 c.

1. MukpoOHasi OMoIeCTPYKIIMSI CTPOUTENIbHBIX MaTEPHAIOB, 3JaHUI U COOPYKEHUI:
metoa. yka3. / b. H. Orapkos. - Upkytck : U3n-so UI'Y, 2007. — 56 c.

8. DKOJI0TUS MUKPOOPTraHU3MOB : y4eO. g ctya. By3oB. / A. U. Herpycos, E. A.

bonu-Ocmonosckas, B. M. I'opnenko u ap.; nox pea. A. Y. Herpycosa. — M. : M3narensckuit
HeHTp «Akaaemus», 2004. — 272 c.

9. DKOJIOrMYeCKHe OCHOBBI 3alIUThI OT OMOMOBpPEXIeHUI: HayuHoe u3fganue / B. 1.
Unwbuues, b. B. bouapos, M. B. I'opnenko. — M. : Hayka, 1985. — 262 c.

0) 0a3bI JaHHBIX, THPOPMALMOHHO-CIIPABOYHbIC H IOMCKOBBIEC CHCTEMbI

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

2. Nndopmanuonnas cuctema «EIuHOE OKHO JOCTyna K 00pa3oBaTeIbHBIM PECypcam»
(http://window.edu.ru)

3. 9BC «IOPAWT». Anpec mocryma: https://www.biblio-online.ru.

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

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

6. Coro3 00pazoBaTeIbHBIX CATOB - EcTecTBEHHbIE HAYKH

7. http://tusearch.blogspot.com - Tlowck SJIEKTPOHHBIX KHUT, MYOJHKAIMi, 3aKOHOB,
['OCToB Ha caifTax Hay4HBIX 3JIEKTPOHHBIX OMOINOTEK.

8. Google Scholar —ITouckoBast cucrema o0 Hay4YHOH JIUTEPATYpE.

9. Science Research Portal - Haydnas mouckoBas cHCTeMa, OCYIIECTBISIOIIAS
MOJTHOTEKCTOBBIM MOMCK B JKypHaJllax MHOTHMX KPYIHBIX Hay4yHBIX H3/aTENbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. WMmer cratbu u JOKYMEHTHI B
OTKpPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

10. D43 «bubnuoTexy». Aapec mocryma: https://isu.bibliotech.ru.

11. http://www.seneg.ru;
12. http://biocides.ru



https://www.biblio-online.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
https://isu.bibliotech.ru/
http://www.seneg.ru/
http://biocides.ru/
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13. http://microbes-extremal.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHo-1200paTopHOE 000py10BaAHME!

Aynutopus Ay OPOBEICHHS  3aHATHM  JIGKIMOHHOro  Tuma:  o0opyaoBaHa
CHeIUaM3upOBaHHON (y4eOHOUM) wmebenpl0o Ha 25 TMOCAJOYHBIX MECT; TEXHHUYECKUMU
cpeactBamu oOyuenus: mpoektop Epson EB-X03, mocka MapkepHas; y4eOHO-HArJISLIHBIMH
nocoOusiMU, 00ECIEUNBAIOUIMMUA TEMATUYECKHE WIUTIOCTPAIlMK 110 JAUCIUILIMHE: MPE3eHTALUuU
0 TeMaM IPOrPaMMBL.

AynmuTtopust  UIsL  TIPOBEJCHHS  3aHATUH  MPAKTUYECKOTO  TUMA:  00OpydoBaHA
CIIelMaTu3UpOBaHHON (yueOHOH) MeOenpio Ha 10 mOCaIOYHBIX MECT; JOCKOH MEJIOBOM;
TEXHUYECKUMHU cpeAcTBaMU o0yuyeHus:: mpoekrop BenQ MSS521P  yuyeOGHO-HarmsgHpIMu
MOCOOHSMU: MPE3EHTAIUH 110 TeMaM [IPOTPAMMBI.

Kommberotepasiii kmace (y4eOHasi ayauToOpHsi) JJIsi TPYNIOBBIX W WHIWBHIIYaThHBIX
KOHCYJIbTAIlMi, TEKYyIIEro KOHTPOJS M TPOMEKYTOYHOW aTTecTaluu, OpraHU3aluu
CaMOCTOSITEJIbHON paboThl: ayAuTOpHs 000pyAOBaHa CrelUaIu3upoBaHHOM (yueOHOiT) Mebenbio
Ha 20 TmOCagOoYHBIX MECT, JOCKOM MeNloBOM; 00OpyIOBaHA TEXHUYECKUMHU CpPEICTBAMU
oOydenust: cucteMHbli 610k PentiumG850, morutop BenQ G252HDA-1 miT.; cucTeMHBII 010K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mir.; cucremubiii 610k PentiumD 3.0GHz,
mouutop Samsung 740N — 3 mr.; MmoHoOnok IRU T2105P — 2 mT.; cucremublii 6ok Pentium
G3250, monutop BenQG955 — 1 mr.; cucremssiii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mr.;
cucteMHblit 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemHsIi 610k Pentium
G3250, monutop Samsung 740N — 1 mwr.; mpoexktop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHW4eHHBIM JOCTYNOM K ceTH MHTepHeT M obecredeHueM J0CTyna B 3JIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BaATENBHYIO CPEly OPraHU3aINH.

[Tomemenne s XpaHeHHsT W TPOMUIAKTHYECKOTO OOCITY)KHBaHHUS Y4eOHOTO
000pyIOBaHUs: ayJUTOPHUsT 000pYyI0BaHA CICIMATM3UPOBAHHOW MeOenbio Ha 3 TOCaJI0YHBIX
MmecTa; HOyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. IlporpammHoOe oGecnieyeHue:
Kaspersky Endpoint Security ans 6usneca - Cranmaptaeiid Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (na 75 onHOBpeMeHHbIX nojakiItoueHuit) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. Texuuuyeckue U 31eKTPOHHbIE CPeACTBA:
[Ipe3enTanmu mo BceM TemMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Hns  ocBoenuss muctuminHel b1.B.28 «3komoro-mMukpoOuonorndeckass dSKCIepTH3a»
MIPUMEHSIFOTCS CIISAYIONTUE 00pa30BaTeIbHbIC TEXHOJIOTHH:

- Unghopmayuonnas nexyus. JISKIust — 3TO C:KATOE U3JI0KEHHE OCHOBHBIX HayUHBIX (JaKTOB,
YTO SIBJISICTCS 0a30# JIs1 aHATIM3a PACCYKIICHUM, OI[CHOK.

- Jlexyus-euzyanuzayus. YUUT CTYIEHTOB MpeoOpa3oBbIBATh YCTHYIO U TNHCHMEHHYIO
nH(popmaIro B BU3yallbHYI0 (popmy, uTo hopmMupyer y HUX podecCHOHaTbHOE MBIIIICHUE 32
CHeT cCcucreMatru3sanum U BbIACICHUSA HaI/I60JICC SHAYUMBbIX, CYHICCTBCHHBIX 3JICMCHTOB
colepkaHusi oOyuyeHHs. 3ajaya MpernojaBaTelis HCIOJIb30BaTh Takue (OPMbBI HarJIATHOCTH,
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KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OpPMAILIMIO, HO U CAMH SIBIISIFOTCSI HOCUTEIISIMU
uHpopManuu (CXEMbl, PUCYHKH, CIANIBI-IPE3CHTAUH, U T.I1.). DTOT BUJ JEKIHH Jy4Ile BCETO
MCIIOJIb30BATh Ha 3Tare BBEACHUSI CTYIEHTOB B HOBBII pazJien, TeMY JUCILHUILIAHBL.

- [Ipobnemnasn nexyus. B otnuume ot cojepxanus HHPOPMALMOHHOM JEKIIMH, KOTOPOE
npeyiaraeTcsl IMpernojaBaTelieM B BHJAE HM3BECTHOTO, MOMAJIEKAILIETO JHUIIb 3allOMUHAHHUIO
Marepuaia, Ha MpOoOJEMHON JIEKIMM HOBOE 3HAHWE BBOJHUTCA KaK HEHU3BECTHOE IS
oOyuaromuxcs. IIpoGiemMHas nekuuss Ha4YMHAETCS C BOIMPOCOB, C TOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJi¢ H3JOKEHHUS MaTepuajla HEOOXOAWMO pemuTh. JIeKIus CTPOUTCS TaKuM
o0pa3oM, 4TO MO3HAHMUS OOydarolerocs MNPUOIMKAIOTCS K IOHUCKOBOHM, HCCIIEOBATEIbCKOM
NEeSITeIbHOCTH. 37ECh yYacTBYIOT MBIIUICHHE OO0YYaIOLIEroCcs U €ro JUYHOCTHOE OTHOIIEHUE K
yCBaBaEMOMY MaTepuaiy.

- Jlexyusa-6eceoa. llpenmonaraeT HEMOCPEACTBEHHBI KOHTAaKT IMIPEMoOJaBaTelis C
aynutopueil. [lpenMyiectBo jekuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBJIEKATH
BHUMAaHHE CTYJCHTOB K HanOOJee BaXHBIM BOIPOCAM TEMBI, ONPEACISTH COACPIKaHUE M TEMII
U3NI0KEHUsl 4eOHOT0 MaTepHalia C y4eTOM OCOOCHHOCTEH CTY/IEHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE TI0J] PYKOBOJICTBOM TIPENOIaBATEIS
B y4yeOHON ayAMTOpHUM, HANpaBICHHOE Ha YIiIyOJIeHHEe HAyYHO-TEOPETHYECKHX 3HAHUN U
OBJIQJICHUE OIPENEJICHHBIMH METOAAMU CaMOCTOSTEIBHON paboThl, KOTOpoe (GopMHpYyeT
npakTudeckue ymenus. OHoi u3 popM NpakTUYECKUX 3aHATUN B BY3€ SIBJISETCS CEMUHAP.

- Cemunap-uccneoosanue. TeXHONOTHS TPOBEACHUS TAaKOTO CEMHHAapa MOXET OBITh
pa3ianyYHO#, B 3aBUCHMOCTH OT TOTO, KAaKOM METOJ 3aJ0KEeH B €ero OCHOBY. B pamkax
mucruuinael B1.B.28 «Okonoro-mukpoOuomornyeckas dKCIepTH3a» MPOBOJUTCS CEMHHAP C
MOJTOTOBKOM U 3aciIylIMBaHHEeM pedepaToB MO aKTyalbHBIM MpoOIEMaM TEOPUM U TPAKTUKU
U TIOCIEAYIOIUM HUX 00CYKICHHUEM.

- Konnoxeuymsl — BUJ y4eOHOTO 3aHATHS, TPOBOJAUMOTO C IEIbI0 MPOBEPKH U OLEHUBAHUS
3HaHUH ydammxcs. KOIJIOKBHYM MOXXET TpPOBOIUTHCS B (OpME WHAMBHIYAITBHON Oeces
mpenoAaBaTenss co CTYACHTOM WJIM KaK MacCOBBIA ompoc. B xome rpymmoBoro oOCyKIeHHS
CTYACHTBI y4aTcs BBICKAa3bIBaTh CBOIO TOYKY 3PEHHUS 10 ONPEACTICHHOMY BOIPOCY, 3aIlUIIATh
CBOE MHEHHeE, IPUMEHSS 3HAHUS, TTOJYYeHHbIE Ha 3aHATHUSAX MO MpeaAMeTy. B Xoe KommokBuyma
TaKXKe TPOBEpSIOTCS pedeparbl, Apyrue NHCbMEHHBIE padOThl CTYACHTOB, IPOBOIUTCS
3acNnylIuBaHue JOKIAJ0B.

- Camocmosamenvnas paboma cmyoenmos (cm. 1m.4.4).

- Jlucmanyuonusvie  obpazogamenvHvle  mexHonoeuu.  llog ~ TUCTAaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTHSIMHA MTOHUMAIOTCSI 00pa30BaTeIbHBIE TEXHOJIOTHH, PEaTn3yeMble
B OCHOBHOM C MPUMEHEHUEM HH()OPMAIIMOHHO-TETEKOMMYHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHuun
mucimuiiael - B1.B.28  «Dxkonoro-MukpoOronorudeckas  KCIEPTH3a»  HUCIOJIB3YIOTCS
CJICAYIOIINE TEXHOJIOTHH:

" KelicoBasgs TeXHOJNOTHUsS — (¢opMa JIUCTAHIMOHHOTO OOYYeHHWs, OCHOBaHHAas Ha
MpeIOoCTaBIeHUU OOydaromuMcss HUH(DOPMAIMOHHBIX 00pa3oBaTeNbHBIX PECYPCOB B  BHUJE
CTEIMATH3UPOBAHHBIX HA0OPOB y4eOHO-METOJAWYECKHX KOMIUIEKCOB C  HCITOJIb30BAaHHEM
pa3IMYHBIX BUJOB HOCUTENEH HHpOopMaIuu (KeicoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Tepenadyd WHPOpPMAaIuu, OCHOBAHHBIN
Ha UCTOJB30BAHUU TJI00ATBHBIX U JOKATBHBIX KOMIBIOTEPHBIX CETEH JJIsl 00eCTieueHus JOCTymna
oOyJaromuxcsi K WH(POPMAIMOHHBIM 00pa30BaTelbHBIM pecypcaM W UIs  (OPMHPOBAHUS
COBOKYITHOCTH METOJMYECKHX, OPTraHU3allMOHHBIX, TEXHUYECKMX M MPOrPAMMHBIX CPEACTB
peaM3allud W yIpaBieHHs Y4YeOHBIM IPOLIECCOM HE3aBUCUMO OT MeCTa HaXOXACHUS €ro
cyobektoB. Mcnonb3yercs O0pa3oBarenbhblil mopran UI'Y - educa.isu.ru.
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Vill. OHEHOYHBIE MATEPHUAJIBI VI TEKYHIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Ouenounvie mamepuanvl 013 6X00HO20 KOHMPOIIA

B kaudecTBe OIIGHOUHBIX CPEACTB [UJIi BXOJHOTO KOHTPOJISI OIICHKU YpPOBHSI 3HaHHUI
CTYJICHTOB HCIIOJIB3YIOTCSI TECThl C OTKPBITBIMH BoOINpocamMu. B mporecce TecTupoBaHUS
OIICHUBACTCS YPOBEHb BIIAJICHHUS 0a30BBIMU 3HAHUSMHU, YMEHUSIMH, HaBBIKAMHU, HEOOXOIUMBIMU
U1 Hayana oOydeHust nmo aucuuiummae b1.B.28 «3komoro-mMukpobrosornyeckas dKCIepTu3a,
ONpeIEeTISeTCs CTENEHb BJIaJICHUs HOBBIM MaTEPHAJIOM JI0 Hayaja ero u3y4eHusl.

Ouenounvie mamepuanvlt meKyuie20 KOHMPOAA POPMUPYIOMCA 6 COOMEEMCMEUU C
JIHA ynugepcumema

B pamkax agucummummeel  Bb1.B.28  «Dkonoro-mMukpoGuosoruyeckas — 3KCHEpTH3a»
UCIIOJIB3YIOTCS clenyrolue GopMbl TEKYIIEr0 KOHTPOJIS !

- YCTHBIH OIpoc;
- TECT;

- pedepar;

- JOKJIaz

CDOH[[ OLICHOYHBIX CPCACTB BKJIIOYACT.

- (DOHJI TECTOBBIX 33aJaHUI 1O AUCLUIIUHE,

- TCMAaTHKa U MaTCPUAJIbL 3aI[aHHfI,

- IepevyeHb TeM pedepaToB/q0KIaI0B,

- BOIIPOCHI Juist camocTositenbHoro nzydenus (CPC)

Ha3naueHue O1eHOUHBIX CPEICTB: BBIABUTH ChopMHUpoBaHHOCTH KomnereHuui [1K-4 (cm. m.

1)

O6pa3I_IBI TECTOB UIA TCKYLIETO KOHTPOJIA

1. Ha xakoe 3BEHO »HNUAEMHUYECKOTO MpoLecca MNPEUMYUIECTBEHHO BIUSIOT
pUpoIHbIE PakTOphI?

A. Ha COCTOSIHME UMMYHUTETA

b. ucrounmk nHQEKIUU U BOCOPUUMIUBOCTH HACEIICHHS

B. BoCcnipuuMUYuBOCTb HaceNeHUs

I'. ucrounuk nHexUn

2. [Ipn HanM4uKUK Yero MoANEePKUBACTCS SMUAEMUYECKHUN ITPOLECC?

A. MCcTOYHHMKA UH(DEKIUU

b. mexaHn3ma nepenaun

B. BocipunM4MBOro HacejaeHus

I'. coumnanpHbIX hakTOPOB

JI. 00s3aTeNbHOTO COYETaHMS BCEro IEPEUYUCIEHHOrO  BBINIE, PETryIupyemMoe
COLIMAJIbHBIMU U TIPUPOIHBIMU (DaKTOpPaMH.

3. OrneHka 9K0JIOTMYECKOTO PUCKa BKIIIOYAET B ce0sl CIeqyIOIINe TPOLEAY P

A. CIIEKTP BO3MOXHBIX CLIEHAPUEB PAa3BUTHSI aBaApUU

b. Omnenka pucka 1mo BO3MOKHOCTH THIOTETHYECKHX (MOMEHT BEPOSITHOCTH) aBapuil Ha
IIPOU3BOACTBE, IIPH XPaHEHUH U TPAHCIIOPTUPOBKE OITACHBIX BEIIIECTB

B. cratuctuueckre OUEHKN U BEPOSITHBIN aHATIU3 pUCKa
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I'. orieHka pucka B yCIOBUSX HOpMaJIbHOU pabOThI
J1. onMcaHye NCTOYHMKA OMACHOCTH U CBSA3aHHOTO C HUM yIiepoa
E. nepBuyHas uneHTHUKALNS OMTACHOCTH

J1J1s1 KOHTPOJIS CAaMOCTOATEIBHOM PabOThI CTYACHTOB UCIIOJIB3YIOTCS pedepaTsl.

TemaTuka 3aJaHuil 1151 CAMOCTOSITEIbHON PadOThI

1. HcTounuku 3arpsi3HEHUs BOJIbl XUMUYECKMMU BELLIECTBAMM.

2. VcTOYHMKM 3arps3HEHUs BOJbl NATOI€HHBIMU MUKPOOPTraHU3MaMHU.

3. [Tytu pacnpocTpaHeHus B BO3yXe BO30yaUTeNeH 3a00IeBaHUN.

4. VcTOYHMKM 3arps3HEHUS 10YBbl XUMUYECKUMU BELIECTBAMHU.

S. WcTounuku 3arpsi3HEHUs IOYBbI TATOT€HHBIMU MUKPOOPTraHU3MaMHU.

6. [TuieBble TOKCUKOMH(EKIMH U UX UICTOUHUKH.

7. MeTonpl OMOWMHAMKAIIMMA W OWOTECTHPOBAHMS CTCIICHH 3arpsA3HCHHS OKPYKAOMIEH
Cpezibl BpEeIHBIMH BELIECTBAMHU.

8. BronoBpexaeHus Kak 3K0JI0r0-TEXHOJIOTHYECKast Mpodiema.

9. DKOHOMHUYECKUH yriepd 0T OMONIOBPEKICHUN.

10.  buomoBpexIeHHEe U 37J0POBHE YEIOBEKA.

11.  Marepuansl 4 u3aenus, NOBPEXK1aeMble MUKPOOPTraHU3MaMH.

12. Mukpockonudeckue rpudbl - paspymmurtenu. [pubHas NECTpyKIHS CTPOUTEIBHBIX

MaTepHaloB 31aHUI U COOPYKEHUH.
13.  Jlurorpodubie OakTepuu — BO3OyIUTENHM OHOMOBPEKICHUH (Cylbdarpeaynupyromnme,
THOHOBBIE, HUTPUDUIUPYIOLIHUE, KeTe300aKTEPUN ).

14. Opranorpodusle  OakTepuu -  pa3pylIUTENd  LEJUIIOJI030COAEpKAIINX,
YIIIEBOIOPOACOACPKAILINX MAaTEPUAJIOB U TIP.

15. MexaHu3Mbl pa3pyllieHUs MaTepHaloB Pa3JIMYHbIX BHUJIOB OPraHMYECKHMMHU KHCIIOTAMH,
o0pa3yeMbIMU MUKPOOPraHU3MaMu-01OeCTPYKTOPaMH.

16.  MexaHusmbl paspylIeHUs MaTepUAIOB HEOPraHMYECKHMMM KHCIOTaMH, 00pa3yeMbIMU
MHUKpPOOPTraHU3MaMU-0HOIECTPYKTOPAMHU.

17. MexaHu3Mbl pa3pyleHUs: MaTepUaioB (pepMeHTaMU, 00pa3yeMbIMU MUKPOOPTraHU3MaMHU-
OMO0/IeCTPYKTOPAMH.

18.  buopaspyieHue qpeBecUHbl, CIOCOObI 3alIUThl OT OMOTIOBPEXKICHUI.

19.  buopa3pymenue Oymaru, 3ammra OT OMOTIOBPEKICHUH.

20.  MuxkpoOHOe pa3pylIeHHe MOPUCTHIX MaTepPHAJIOB U UX 3allUTa.

21.  IlmacTwkwu, 3am0IUTa OT OMOTIOBPEKICHHUH.

22.  Pe3unsl, 3amuTa OT MUKPOOHOJIOTMYECKUX MOBPEKICHUN PE3rH.

23.  buomoBpexaeHus JTaKOKPACOYHBIX MOKPBITHN M UX 3aIUTA.

24.  TomuMBa M cMa304HbIE MaTepPHAJIbI, 3aIIUTa OT OMOMOBPEKICHUM.

25.  Mertamisl 1 METATIOKOHCTPYKIIHH, 3aIIATa OT OHOTTOBPEKICHHIH.

26. HopmaruBHas  JOKyMEHTalMs 1O MeToJaM  JaOOpaTOpHBIX  HCIBITAaHUH  Ha
rpuOOCTONKOCTbD.

27. buoruap! 1 ux kaaccudukams.

28.  Meroabl MHUKOJIOTUYECKMX  MCCIEOBAaHUN  OHOMOBPEXKJIEHHH TpakJaHCKHX
00BEKTOB U MTAMSATHHUKOB apXUTEKTYPHI.

29. Mertoasl otOopa TpoO i MHUKPOOMOJOTHYECKOTO WCCIENOBaHMS (JIEpeBsTHHBIC
KOHCTPYKLUH, KHPIHUYHbIE, KAMEHHBIE KJIaJIK1, IITYKaTypHO-OTEIOYHBIE PACTBOPHI).

30. Mertoap! onpeniesieHus OMOIMIHON aKTHBHOCTH.

31.  MeponpusaTus o NpeaoTBPAIICHUIO OMOKOPPO3UH M METOIBI OOPHOBI C HEH.
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Tembl pedepaToB
1. Bunet wHQEKIMOHHBIX 3a00JICBaHMI YEJIOBEKA, pPACIpPOCTPAHSIEMBbIC BO3YIIHO-
KareJbHbIM MTyTEM.

2. CaHuTapHO-3MHIEMUOJIOTHYECKas OLIEHKA KaueCTBa BHYTPEHHEH cpe/ibl MOMEIICHHIA.

3. Nudexunonnsie 3a0051eBaHus YeOBEKa, MEpEAaIOIINecs Yepe3 BOAY.

4. Kputepuu o1ieHKH CaHUTAPHO-3MHIEMUOJIOTUYECKOTO COCTOSHUS TOBEPXHOCTHBIX BOJI.

5. WcTounuku 3arpsi3HeHUs IOBEPXHOCTHBIX BOJ] MATOI€HHBIMU MUKPOOPTaHU3MaMH.

6. 'uruennueckue TpeGOBaHMS U HOPMATUBBI OLICHKH AMHIEMHUOJIOTHYECKOM 6€301MacHOCTH
MATHEBOM BOJIBI.

7. [IpaBuia orOopa mpob MOYBHI AJI CAHUTAPHO-3MUIEMUOIOTUIECKUX UCCIIETOBAHUI.

8. [TouBa, Kak UCTOYHUK Mepeaayn Bo30yauTeneil MHPEKIMOHHBIX 3a00JIeBaHUN YEeTIOBEKA.
9. CaHUTapHO-IMIUJIEMUONIOTUYECKAsT ~ OIIEHKa  TOYBbl  HAaceN€HHBIX  MECT MO
MHUKPOOHOIOTUIECKUM ¥ XUMHUYECKIM MTOKA3aTEIISIM.

10. Mertoasl TpOBENEHUS SMUIAEMHUOJIOTHYECKUX HCCICAOBAHUI OOBEKTOB OKpYKArOIIei
CpEeIbL.

11.  CpaBHuTeIBbHAs OLEHKA METOJI0B AHATTUTUYECKON IMHIEMUOJIOTUH.

12.  Meroapl npenoTBpaIieHus dnuaeMuil (mpoduiakTuKa HHHEKITMOHHBIX 3a00JICBAHM).
13.  IIpaBuna orGopa mpoO BOJBI ISl CAHUTAPHO-IMHIEMUOIOTUYECKUX UCCIIeIOBAaHUI.

14.  3arps3HéHHas MouBa, Kak (PaKTOP IKOJOTUIECKOTO PHUCKA.

15. Mukpobuonornueckue HOpMaTUBBI OIICHKU COCTOSIHHSI BO3/1yXa.

16.  OcHOBHBIE 3aKOHOMEPHOCTH BOSHUKHOBEHHS OMOMOBPEKACHUN

17.  buomnoBpexaeHHe U 310pOBbE YETIOBEKA.

18. DKOHOMHYECKHH yiiepO OT MUKPOOHBIX MOBPEKICHHM.

19. MuKpOMHIIETH - OCHOBHBIE BO30OYIHMTEIH MHUKPOOHBIX TOBPEXKACHUIH MPOMBINUICHHBIX
MaTepHaIoB U U3AETH.

20.  BcrpeuaeMocTh MUKPOOPTaHU3MOB — OMOJIECTPYKTOPOB B JKMJIBIX TTOMEIIEHUSX.

21.  BcrpewaeMoCTh MHKpPOOPTraHM3MOB B OMONMOTEYHBIX TMOMEIIEHUSX M HMX pOJlb B
OuonoBpexkIeHNH OubIMoTeyHOoro hoHma.

22.  OprasoTpodHbIe OaKTEpUH - BO30YAUTEIN OHOTIOBPEKICHUH.

23.  CynedaTtpenynupyromnme OakTepuu - OCHOBHBIE BO30YIWTENM aHAdPOOHON KOPPO3UHU
MeTau1oB. MexaHu3M OHOKOPPO3UH.

24. TuoHOBBIE OakTepuuW - OCHOBHBIE BO30yIUTENH a’pOOHON KOPPO3UM METAJUIOB,
OETOHHBIX COOPYKEHUH.

25.  Hurpudunmpyronme OakTepuu - pa3pylIATEId METAJUIOB M TOPHCTBIX CTPOUTEIBHBIX
MaTepHaoB.

26.  Xenezobakrepuu - BO30OYAUTENN KOPPO3UU METAJUIOB U OMO0OpaCTaHHA.

27.  YTrieBOAOPOAOKUCIAIONINE OAaKTEPUU U IPUOBI - pa3pyIIUTEeNd CMAa304YHbIX MaTepHajIoB U
TOTLITUB.

28.  BO3MOXHOCTH WCIIOJIb30BaHUS MHUKPOOHBIX OHOAECTPYKTOPOB Ui OHOJErpaariu
OTXOJIOB.

29.  Knaccugwukarnus OMOIMIOB MO HA3HAYCHUIO U XUMUYECKOMY CTpOCHHI0. OYHTHIIUIB U
OaKTepULIUIBL.

30. MeToasl UCHBITAHUS OUOLIMIHON aKTUBHOCTH XMUMHUUYECKUX COEIUHEHUI.

31. IIpobmema OuonoBpexxiaeHuid 3manuii B T. Hpkyrcke. Mepompustus 10

MIPEIOTBPAIIEHUI0 OMOKOPPO3UH U METOBI OOPHOBI C HEM.
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OueHo4YHbIE CpeCTBA JJISA POMEKYTOYHOM aTTeCcTAlluU

dopma IpOMEKYTOUHOM aTTeCTAIlu! — 3a4eT ¢ OoleHKoi B (hopme ycTHOrOo oTBeTa. OC 3TOTO
TAMA JOJDKHBI BBIABJIATH CTEIICHb OCBOCHUS TEOPETUUYCCKUX 3HAHWKW Kak 0azy s
dbopMUpOBaHHST KOMIICTCHIIMH, yYMEHHS WX TMPUMEHSITh B CUTYallUAX, MOICIUPYIOUIUX
MpoPECCUOHAIBHYIO JIESITEIBHOCTh, a Takke C()OPMUPOBAaHHOCTH 3asBJIICHHBIX B 11.3
komnerennui: I11K-4.

IIpuMepHBIH CIIUCOK BONIPOCOB K 3a4eTy

1. Llenpb 1 3a1a4M HKOJIOTUYECKON MM IEMHUOIOT U, KaK HAYKH.

2. DaKTOpPHI OKPYXKAIOIIEH cpelibl, HeOIarompHUsITHO BO3CHCTBYIOIINE HA 3/J0POBbE YEIOBEKA.

3. HauOonee pacnpoctpaHeHHble 3a00JIeBaHMSI — YEJIOBEKAa, BbI3BaHHBbIE  BO3JEHCTBHEM
HEeOIaronpusATHBIX (aKTOPOB OKPYIKAIOIICH CpeIbl.

4. WNudexnnonnsle 3a00yieBaHMsI YeJIOBEKA, BBbI3BAaHHbIE YIOTPEOJIEHHEM NHMTHEBOW BOJIBI,
3arps3HEHHON MaTOT€HHBIMU MUKPOOPTaHH3MaMH.

S. HopmatuBbl 6€3011acHOCTH MUTHEBOW BOJIbI [0 MUKPOOHOIOTMYECKUM MTOKA3aTEIsIM.

6. 3arpsi3HAONIME BENIeCTBa, HanboJee pacnpocTpaHeHHbIE B aTMOC(hepe BO3ayxXa.

7. XapaKkTepuCTUKA BO3/1yXa 3aKPbITHIX TOMEIICHUHN U €ro BIUSHUE Ha 37J0POBbE YEIOBEKA.

8. 3a0oseBaHus 4eJI0BEKa, HICTOYHUKOM KOTOPBIX SIBISIETCS TIOYBA, 3arpsA3HEHHAS MaTOTCHHBIMH
MHUKPOOpPIraHU3MaMH.

9. CaHuTapHO-MHKPOOHOIOTHYECKAs OLIEHKA SMUIEMUYECKH Oe3011acHOMN MTOYBHI.

10.  3aboneBaHus yenoOBEKa, BbI3BAHHBIE YIIOTPEOICHUEM HEKAUYECTBEHHBIX MMUIIEBBIX IPOAYKTOB.
11.  CanuTapHO-MHKpPOOMOJIOTHYECKAs OIEHKA KauecTBa U 0€30MaCHOCTH MUILEBBIX MPOTYKTOB.
12. Meronbl OMOHAMKALIMY CTENIEHH 3arpsA3HEHUs] OKpYXKarollled cpe/ibl BpEeAHBIMU JUIsS 3/I0POBbs
YeJI0BEeKa BEIIECTBAMH.

13. Meronpl OMOTECTUPOBAHMS CTENEHU 3arps3HEHHUs OKpYKarolled cpeabl BpPEAHBIMU IS
3II0OPOBBSI YETIOBEKA BEIIECTBAMH.

14.  TlousaTus 00 5KOJIOTMYECKOM PHCKE BO3JAEHCTBHs HEOIaronpHsTHBIX (PaKTOPOB Ha 30POBbE
9eJI0BEKa.

15. [TonsiTrie 0 OMOMOBPEKICHUU.

16.  buomoBpexnaronias cuTyanus, (akTOpPbI €€ BHI3BIBAIOIIHE.

17.  ArenTtsl 1 00BeKThI OHONOBpeXkAeHUH. [Ipr3HaKy GMOMIOBpPEXICHUH MaTepHaoB

18.  OcHOBHBIE 3aKOHOMEPHOCTH BOSHUKHOBEHHSI OMOMIOBPEXKICHHA.

19.  Poab MUKpOOPraHM3MOB B pa3pyIIEHUU POMBIIUIEHHBIX MaTEPUAIOB U N3NNI,

20.  DxoHOMHYECKHiA ymiepd OT MUKPOOHBIX TOBPEKICHHIA.

21.  DKOJOTMYeCKHe acIeKThl OMOTIOBPEKICHUH.

22.  Bugsl rpr0OB, BBI3BIBAIONINX OUOTIOBPEKACHUS M UX OMOJIOTHYECKHE OCOOCHHOCTH.

23.  bakrepuu — HCTOYHUKH OMOMOBPEKICHUHN, BUJIOBOI COCTaB.

24.  JlutorpodHble OakTepuu — BO3OYIUTENH OHWOMOBPEKACHUNA (CYIb(aTpeylupyoIme,
THOHOBBIE, HUTPUDUIMPYIOLIHE, )KeTe300aKTepuHn ).

25.  OpranorpodHbie OakTepuun - pa3pymuTen EJUTIOJI030COIEPIKAIINX,
YTJIEBOOPO/ICOIEPKAIUX MATEPUAIIOB H TIp.

26.  @DepMEeHTH W OpPraHHMYECKHE KHCIIOTHI MHKPOOPTaHW3MOB — HCTOYHHKH OWOITOBpPEKICHHMA
MIPOMBIIIJIEHHBIX TOBAPOB.

27.  Marepuansl 1 U3JIENHS, TIOBPEKIaEMbIe MUKPOOPTaHU3MaMH.

28.  MexaHu3Mbl  pa3pyUIeHHs  Pa3MUYHBIX  MaTepUaNoB  OPraHUYECKUMH  KHCJIOTaMH,
00pazyeMbIMH MUKPOOPTaHU3MaMHU-0M0IeCTPYKTOPAMH.

29.  MexaHu3Mbl  pa3pylIeHUs pa3IMYHBIX MaTepHAOB  HEOPraHMYECKUMH  KHCIOTaMH,
00pazyeMbIMH MUKPOOPTaHU3MaMHU-0M0IeCTPYKTOPAMH.

30.  MexaHu3Mbl pa3pylIeHHs MaTepuaioB (epMeHTaMH, 00pa3yeMbIMH MHUKPOOPTaHHU3MaMU-

OMOIeCTPYKTOPaMHU.
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31. Mertoap! uccine0BaHusl OMOTIOBPEXKACHUI CTPOUTEIHHBIX MATEPHATIOB U KOHCTPYKIUH.
32. buonmap! — cpeacTBa 3aUThl OT OMOIIOBPEKACHHIA.
33.  Kunaccudukanus OMOIHMIOB 10 HA3HAYCHHUIO U XUMHYECKOMY CTpOeHHIO. DyHIHIMIBI U
OaKTepHUIHIBI.
34. XUMHUYECKUH COCTaB U CBOWMCTBA OMOIIMIOB.
35.  Mertoasl UCTIBITAHUSI OUOIMIHON aKTUBHOCTU XUMUYECKUX COEAMHEHUH.
36.  CranmapTsl 10 METO/IaM J1JAOOPAaTOPHBIX UCIIBITAHUN Ha IPUOOCTOHKOCTB.
37.  Enunas cucrema 3ammthl oT Koppo3uu u ctaperus (I'OCTsr).
38.  buokoppo3usi CTPOUTENBHBIX MaTEPUAIOB (COCTOSIHUE BOTIPOCA U ITyTH PEIICHUS).
PazpaboTunkn:
M/ noueHt E. W. CrpekanoBckas
(moamucek)
7%% crapiuii npenoaasatens H. E. bykoBckas
(moamuck)

[Tporpamma cocraBieHa B coorBeTcTBHH ¢ TpeboBanusmMu GI'OC BO 1o HampaBieHHIO
noaroroBku 05.03.06 «3Dkonoruss  TPHPOIONOIL30BAHUEY, MPOPWIH «IKOIOTHICCKAS
IKCIIEPTH3AY.

HporpaMMa paccMOTpCHA HA 3aCCAaHNN Ka(pe,upm MI/IKpO6I/IOJ'IOFI/II/I

«01» anpens 2026 r.

IpoToxom Ne 1. 3aB. kKadeapoii fdi*—*v’v O. ®@. Baruuna

Hacmosuwas npoepamma, ne moocem Ovimb 60cnpouzsedeHa HU 6 Kaxou ¢opme Oes

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopul-paspabomyuka npocpammsi.



