[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NucTuTyT ecTecTBO3HAHUS
Kadenpa sxonoruu u npupoaonoib3oBaHus

YTBEPX/AIO:
JIMpEKTON MHCTHTYTA

E. B. Cxpunuukosa
«05» nrong 2021 .

PABOYAS ITPOT'PAMMA

no aucuuruinae b1.B./IB.02.3 buonoBpexienus
Hampasnenue noaroroBku/crenuanbHOCTh: 05.03.06 - Dxomorust 1 mpupoa0NOIb30BaHNE
[Tpoduns/HanpaBaeHHOCTH/CIEMATU3ALIKA: DKOIOTHYECcKast 0€30MacHOCTh
YpoBeHb BhICIIET0 00pa3oBaHus: OakaJaBpuaT
KBanudukauus: bakanasp

rox Habopa: 2021

TamboB, 2022



ABTOp NMpOrpamMmsbi:
Kannunar xumudeckux Hayk, JoueHT Psa3anoB Anekceld BiianumupoBuy

Pabouas mporpamma cocrapiena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 05.03.06 -
DKOJIOTHSI ¥ IPUPOJIONIOIb30BaHue (YpOBEHb OakanaBpuara) (mpuka3 MUHUCTEpPCTBA 00pa30BaHMs U HAyKH
P® ot «07» aBrycra 2020 1. Ne 894).

Pabouas mporpamma npuHsaTa Ha 3aceganuu Kadeapsl sxonoruu U npupoaonoib3oBanus «09» nrons 2021
T. [Iporokos Ne 13

Paccmorpena u oqoOpena Ha 3acenanun YueHoro coBeta MHcTUTyTa ecrecTtBo3Hanus, [Ipotokonm ot «05»
uronst 2021 . Ne 10.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT OAKATABPA. ... uveenttintt et et e et e e e ee e e iee e eaeeeteeaeeaeenns 4

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 10
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 18
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 20
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 20



1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
I[IK-4 Crnocoben wucmonp3oBaTh B TpodeccHoHaTbHOU
MpaKTUYECKUE HaBBIKM B oOnmacth yueHus o0 armocdepe, ruapocdepe, mnemocdepe,
ouoreorpadun

NESITeTPHOCTH TEOPETHYECKUE 3HAHUS W
ouocdepe,

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay4YHO-HUCCIIEOBATEIIbCKUN

- NPOEKTHO-IIPOU3BOJCTBEHHBIN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON JesSTEIhHOCTH B
chepe: 40 CkBo3Hble BHABI NPOPECCHOHATHLHON ACATEIHPHOCTH B MPOMBINUICHHOCTH (B cdepax:
HKOJIOTMYECKOl 0e30MacHOCTH B MPOMBIIUIEHHOCTH; OOpAallleHUs] C OTXOJaMHU; OXPaHbl MPUPOIbL;
MPEeIOTBpPAIICHUST U JIMKBUAALWU 3arpsA3HEHUN, pallMOHAILHOTO MPHUPOJOINONIB30BaHNs, MOHUTOPUHTA U
MIPOTHO3UPOBAHMS COCTOSIHUS OKPY>KAIOIEel Cpe/Ibl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-4 Criocoben [TornMaer TPUYMHBI BO3HUKHOBEHHWE W  3HAYCHUE
HCIIOJIb30BaTh B OuonoBpexnaromero  npouecca.  Mnpentudunupyer

npodhecCHoHaIbHOM
JeSITEITBHOCTH
TEOpeTUIEeCKHe 3HAHUS U
MPaKTUYECKHUE HABBIKY B
obacTu yaeHus 00
armocepe, ruapocdepe,
ienocdepe, onocdepe,
ouoreorpadhuun

OHMOTIOBPEXKIAIONIHNE areHTHI, UCTIONB3YET TEOPETUICCKUE
3HAHUS JUIS Pa3pabOTKH CTPaTETHH 3alUThl Pa3IUIHBIX
00BEKTOB M MaTepPHAIOB OT OMOTIOBPEIKICHUS

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-4 CnocobeH wucmonb30BaTh B MPOGECCHOHATBLHON NIEATEIbHOCTH TEOPETUYECKHUE
3HaHUS W TPAKTHYECKHE HABBIKM B oOmacTu ydeHuss o0 armocdepe, rumpocdepe,
negocdepe, buocdepe, bnoreorpadun

Ne HaumenoBanue dopma oOyyeHus
/o HUCIUTUINH
orfll)e;;nsnom;lx Ounas
(cemectp)
MEXTUCITUTUTMHAPHBIS
CBSI3H 314057
1 {buoreorpadus +
2| Yuenue o cdepax + |+ |+
3emm
3 |Oxonoruyeckue +
OCHOBEI
OMOWHIUKALIUU
4|9konorus nous +

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:




JucuumuinHa «bromoBpeXaeHUsD» OTHOCUTCS K 4YacTH, (GopMupyeMoil ydacTHHKaMH 0Opa3oBaTEebHBIX
OTHOLICHUH, yueObHoro tuiaHa OIl mo wampaBnenuto mnoxarorosku 05.03.06 - DOkonorus u
IIPUPOIOTIONIB30BAHNUE.

JucuuminHa «bHONOBpEKICHUS» U3yYaeTCs B 2 CEMECTPE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIIUILINHEL:

Ounas

Bup yueOHOIT paboTEI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 32
Jlexnuu (Jlexrun) 16
[Tpaktuueckue (IIpakr. pab.) 16
CamocrositenbHas pabota (CP) 40

3auer -

3.2.ConepxaHue Kypca:

Ne HasBanue Bun yue6Hol | DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
LIUY | KT.
pao.
O]10|O
2 cemecTp
1 buonospexnenus [IpakTnyeckas
KaK > 12| s pabora

AKOJIOTO-TEXHOJIOTH
gyeckast mpooiema.

2 bakrepun u rpuoObI [IpakTnyeckas
— UCTOYHUKH 2 12 |5 pabora
OMOTIOBpEXKICHUH.

3 Hacexomsbie — IIpakTrueckas
Bpenurenu u3nenut | 2 | 2 | 5 pabora
Y MaTepHalioB.

4 HcTounuku [IpakTnyeckas
OMOTIOBPEKICHUHN — > 12| s pabora;
TITHIIEL, TecTtupoBaHue
MJIEKOMTUTAIOIIHE

5 [ToBpexnaroniue [IpakTnyeckas
OMOIIEHO3EI B 2 2 5 pabora
BOJHOM cpejie.

6 buoxumuyeckue IIpakTrueckas
MEXaHHU3Mbl pabota
OMOTIOBPEKACHHUIA, ) ) 5
BBI3BIBAEMBIX

MHUKPOOpPTraHU3MaMH




7 Marepuainsl u IIpakTrueckas
U3JENNs, pabora
MIOBPEXKIaeMble 212 |5
MHUKpPOOpraHu3MaMu

8 buouunasr — IIpakTrueckas
CPEICTBA 3alUTHI > 1 a5 pabora;
oT TectupoBanue
OMOTIOBPEKICHUA.

Tema 1. buonoBpe:kaeHusi Kak IK0J0ro-TexHoaorndyeckas npoodaema. (I1K-4)
Jlekumus.

[IpyymHBl BO3HUKHOBEHHWs OWOIMOBPEXKACHUN ODKOJOTHUYECKUN (aKkTOp KaK TIJAaBHBIH W BETYIIHM.
AHTpOIOreHHO-TeXHoNIoTuYeckuii  (hakrop. bromoBpexneHne Kak SKOJOTHYECKOE SBJICHHE, WIH Kak
AHTPOIIOTCHHO-TeXHOJOoTHYeckoe. CBs3b OHOMOBPEKICHUS C OKPYXKAIOIIEH Cpenod, He 3aTpPOHYTOH
YeJIOBEKOM, CHJIBHO UM M3MEHEHHOM WM UM CO3AaHHON. DKOJOTUYECKHE MTPOTOTUIIBI OMOTIOBPEXKIAIOIIETO
mporecca. BiusHUSA €O CTOPOHBI OKpYXKalolleld Cpeabl Ha MPOIecchl OuomoBpexaeHU. OOBEKT,
CO3/IaHHBIIM YEJIOBEKOM M BHECEHHBII UM B OKPY’KaIOILIYIO CPEy, KaK MOIIHBIM KOJIOTHYECKUM (PaKTOPOM.
BxiroueHne aHTPOMOreHHOTro OOBEKTa >KMBBIM OpPraHM3MOM B OHMOILEHOTHYECKYylo Ienb. [IposBieHue
B3aMMOCBsI3ell OMOMOBPEKIAIOMIETO Ipoliecca C OKPYXalolled cpelodl 3a cyeT BKIIOYEHHS OObeKTa
OMOTIOBPEXICHHUSI B CYIIECTBYIONMN OMOIICHO3, WM 3a cueT (GOpMUpPOBaHUS HOBOro OmorieHo3a. HoBbie
OMOIIEHOTUYECKHE CBS3U U B3aUMOOTHOIIIECHHUS, (POPMUPYIOLINECS B UICKYCCTBEHHOM OMOIIEHO3E.

IIpakTnyeckoe 3ansATHE.
1. IlpuurHbBI BOBHUKHOBEHUS M JBOWCTBEHHAS MIPUPOAa OMOTIOBPEKIAIOIIETO MPOIEcca.
2. DKOJIIOrMYeCKHEe aHAJIOTH OMOTOBPEXKICHUH 1 UX HCIIOIb30BAHNE MTPU MMOUCKE CPEICTB 3ALIUTHI.
3. Dxomnoro-reorpaduyeckue HakTopbl B BOSHUKHOBCHHH U Pa3BUTUU OMOTIOBPEK-AIOIETO Mpoiiecca.

4. TlonymsiuMoOHHO-OMOLIEHOTHYECKHE (PAKTOPHI B BO3HMKHOBEHUU M Pa3BUTHH OHOMOBPEXKIAIOLIETO
nporecca.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. Dkonoro-reorpadpuueckue 1 MomyasHOHHO-0NOIIeHOTHYEeCKHE (DAaKTOPBI B BOSHUKHOBEHUU U PAa3BUTHH
OMOMOBPEKAAIOLIETO MpOIIecca.
2. [IpenMeT ¥ MOHATHUST OMOTIOBPEKACHUIA.

3. IlpuunHBI BO3HMKHOBEHHUS M IBOMCTBEHHAs MPUPOJA OWOMOBPEKICHUNU. DKOJOTO-TEXHOJOTHUYECKAs
KOHIICTILIHSA

4. DKOJIOTUYECKUE aHATIOTH OMOTIOBPEXKACHUIN M X UCIIOJIb30BAaHUE TIPH IMTOMCKE CPEACTB 3alTUTHI.

Tema 2. baktepun u rpudbl — HCTOYHUKH OnonoBpexaeHuii. (I1K-4)
Jlekumus.



bakrepun ¢dororpodsr u xemoTpodsl. MHUKpOOPraHU3MBI JUTOTPO(BI M OPraHOTPOdHBI, aBTOTPO(HI U
rereporpodsl. Bo3mokHOCTH OakTepuil Kak areHTOB OHOIMOBPEXKIEHHUS HCIONB30BaTh Pa3IUYHbIC
UCTOYHUKH dHEepruu. OcoOeHHOCTH OaKTepHil BasKHbIE Ul OMOpa3pyIICHHs TPOMBIIUICHHBIX, B TOM YHCIIE
HEOpPraHMYecKux MartepuasioB. OCOOCHHOCTh MHMKpPOOPTaHM3MOB CYIIECTBOBAaTh 0€3 HCIOJIb30BAHUS
OpPraHMYeCKHX BEUIECTB, KaK OCHOBOMOJararomas mnpu (GpopMuUpoBaHMM OHOpa3pyIIAIOLIETro Mpolecca.
CriocoOHOCTH psifia BUOB OAaKTepUil COXPAHATh KHU3HECTIOCOOHOCTh MPU AKCTPEMATIBHBIX YCIOBUSIX CPEIbL:
BBICOKUX Temmneparyp (1o 80°C, a uHOTAA U BBILIE) U JaBICHUS, CUJIBHOM KUCIOTHOCTU WM HIEJIOYHOCTH,
JOCTaTOYHO WMHTEHCUBHOM OOJy4YeHMH, OONBLIMX KOHLEHTpAlusx coneil. I'puObpl Kak MOBpexaaroline
areHThl MPOMBIIUICHHBIX MaTepuaioB. buomornueckue M 3KOJOTHUECKUE XAPAKTEPUCTUKU 3YKAPUOTHBIX
opranu3moB. Crucremarniyeckoe nojiokeHue rpuoos. [IpuzHaku rpubOB MpHUIAIOIIME UM YEPThl CXOJCTBA C
pacTeHUsIMH: TIOJIAPHOCTh KJIETKH, HEOTPAHWYEHHBIA BEPXYLICYHBIH (aMUKANbHBIA) POCT, XOPOIIO
BbIpQ)KEHHAs] KJIETOYHAsh CTEHKA,, BAaKyOJH, OTCYTCTBHE IOABM)KHOCTH B BEreTaTUBHOM COCTOSIHHU.
[Tpu3Haku cOMMKaroNe rpuoObl ¢ )KUBOTHBIM— I'€TePOTPOQHBII TUI MUTAHUS, TOTPEOHOCTh B BUTAMUHAX,
o0pa3oBaHMe W HAKOIJICHHE MOYEBHHBI B IpOLIECCE A30THOTO OOMEHa, CHHTE3 IVIMKOT€Ha B KayeCTBE
3aMaCHOTO MUTATEIbHOTO BEIIECTBA, HAJTMYUE XUTHHA (y OOJIBIINHCTBA TPHOOB).

IIpakTn4yeckoe 3ansATHE.
1. OcobenHocTr OMOMOBPEKACHNUN HHUITUUPOBAHHBIX JTUTOTPOPHBIMI MUKPOOPTaHU3MAMH.
2. OcobeHHOCTH OMOTIOBPEKACHIH HHUITMUPOBAHHBIX OPTaHOTPOGHBIMA MHUKPOOPTaHU3MaMH.

(98]

. Ponb rpu6oB B BO3HUKHOBEHHH U Pa3BUTHH OHOIOBPEXIAIOIIETO MpoLiecca.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
. JlurorpodHbie OaKTepUN — BO3OYIUTEIN OMOTIOBPEIKICHHIA.
. Opra"orpodnsie 6akTepun - BO30OYIUTETN OMOTIOBPEKICHHUH.
. I'pubsbr: knaccuduxanms, 0coOOEHHOCTH CTPOSHHS, CIOCOOBI pa3MHOKEHHUSL.
. I'pubbI u oxpyxatomas cpena. Bnusane puznueckux 1 XuMUYECKUX (PaKTOpoB HA Pa3BUTHE TPUOOB.

[ S U R S

. buonoruueckue 0co6eHHOCTH rPUOOB, BHI3BIBAIOIINX OHOMIOBPEKICHHS.

Tema 3. Hacexomble — BpeauTesn u3gaeauii 1 marepuasion. (ITK-4)

Jlexknus.
Hacexomble —Bpenutenu MarepuaioB. CemeiicTBa JXykoB omacHble ainsi matepuanoB (Dermestidae,
Ptinidae, Anobiidae, Tenebrionidae, Cerambycidae, Curculionidae). CemelicTBa YeNTyeKpPBLUIbIX
MPEJCTABISIIONINE OMACHOCTh JJIi BO3HMKHOBEHHsS OWOTOBpEXKIAIONIEro TMpoliecca. Marepuaiamu
PaCTHTENBFHOTO M YUBOTHOTO TPOUCXOXACHUS, KaK OOBEKTHI MHUIIEBOTO TOBpPEXICHUs. Marepuasl
CUHTETUYECKOTO TPOUCXOXKACHUS W TPUYMHBI MX TOBPEXKICHUN HAcEeKOMbIMH. Hacekombie CIOCOOHBIC
HAHOCHTH MOBPEKICHUS CHHTETUICCKUM MaTepUaIaM.
Tonmmueckue, Tpoduueckre u GpadpuuecKue CBA3H MEKIYy HACEKOMBIMU UCTOYHHKAMU OMOTIOBPEXKIACHUN H
MaTepuaiaMi — OOBEKTaMU OMOMOBPEXKAAIOIIETO Mpolecca. XapaKTePUCTUKH H3IENUNA i KOTOPBIX
npeobnagaoT Tomnuyeckue cBs3U. OCOOEHHOCTHM MaTepualioB U U3AENUN I KOTOPBIX XapaKTepHa
(dhabpuueckas cBs3b. Tpoduueckas CBs3b, Kak HanOoOJIee XapaKTepHa /il OMOMOBPEXKAAIOIIETO MpoIecca C
ydacTheM HaceKkoMbIx. Hacekombie kcunodaru u keparogaru BCTynaolye B IpsiMble TpohuIecKre CBI3U ¢
MaTepuaiaMH paCTUTEIbHOTO U 3KUBOTHOTO POUCXOXKICHUS.

IIpakTH4eckoe 3aHATHE.
1. DKo70T0-0MOIOrMYeCKUe 0COOCHHOCTH U YYaCcTHE B TPOIlecce OMOMOBPEKICHUSI HACEKOMBIX —
Kkepatodaros.
2. DKOJIOro-OMOJIOTUYECKHE OCOOCHHOCTHM M ydYacTHE B TMpoIecce OMOMOBPEKICHHS HACEKOMBIX —
KJIUI0(¢aros.
3. buomexaHuka MoBpeXI€HUS TPUPOJHBIX U CHHTETHUECKUX MaTepUaIOB HACEKOMBIMH.
4. OCHOBHBIE CITOCOOBI 3aIIUTHI MATEPUAIOB, U3ACIUN U COOPYKEHUI OT MOBPEXKICHUN HACEKOMBIMHU.

3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. CBs131 HACEKOMBIX C MaTepHUaIaMHu.
2. Hacexomsie - keparodarm.
3. Hacexkombie — kcunodaru.
4. buoMexaHUKa MOBPEKICHUSI MaTEPUATIOB HACEKOMBIMH.



5. CToMKOCTh MareprajioB K NOBPEXACHUIO HACEKOMBIMHU.
6. OcoOEHHOCTH 3alTUTHI MAaTEPHAIIOB, U3/ICITUI U COOPY)KEHUH OT MOBPEKACHUI HACEKOMBIMU.

Tema 4. UcTouHuKH OMONIOBpeEXAeHNH — NTUIBI, MiekonuTaomue (ITK-4)
Jlekuus.

buonornueckue M 3KOJOTMYECKUE XAPAKTEPUCTUKHM MNTHIL], KaK CIEHUAIM3UPOBAHHOW T'PYIIIBI BBICIIMX
MO3BOHOYHBIX KMUBOTHBIX, Ba)KHBIE JJII TIOHMMaHUs HMX poOJM B OHOMOBPEXIAIOLIEM IpoOIiecce.
CriocoOHOCTh MUTPUPOBATh KaK OJlHA U3 OCOOEHHOCTEH MTHUIl OMpEAeNsonias uxX pojib B (OPMUPOBAHUU
OMOTIOBpEXAAIONTUX CUTyalluid. [IpuaMHBI CIOXKHOCTEN C MpeacKazaHueM OHOTIOBPEKIAIONMINX CUTYaIIUN
CO3aBa€MbIX NTULAMU. 3HAYEHUE U POJIb CHHAHTPONM3MA NTUIl MO3BOJISIOIIET0 UM aKTUBHO pPEearupoBarh
Ha HOBbIE OOBEKTHI U Marepuaybl AHTPOIOIEHHOTO MPOUCXOXKICHHS, HCIOIb30BaTh HX B CBOHUX
9KOJIOTUYECKUX LIEIIAX

buonornueckue M HKOIOTMYECKHE OCOOEHHOCTH MIJIEKOMMTAIOUIMX OINpENeNIAIONNe HX Yy4acTue B
(GopMHMpPOBaHMM M  pa3BUTHUM  OHOMOBPEXKJAIOLIEr0 mporecca. [PpeI3yHBl, Kak MpPeIACTaBUTENN
MJIEKONUTAIOIIUX HAHOCAIIME HAWOONBIIMKA Bpel pa3IMYHbIM OOBEKTaM U COOPYKEHHSIM. 3aiubl U
MAPHOKOTBITHBIE KaK MCTOUYHUKU OMONOBPEXKIAIOUIETO Mpolecca. DKOJIOTHYeCKHe 0COOEHHOCTU TPBI3yHOB
OIIpENEIISAONINEe UX BEIYLIYI0 POJIb B BOZHUKHOBEHUHM M Pa3BUTHM OMOMOBPEKIAIOIUX CUTyallUl Cpeau
MJICKOITUTAIOLIHX.

IIpakTH4eckoe 3aHATHE.
1. buomnoro-3konaoruyeckne 0COOEHHOCTH U CUCTEMaTUYECKHUI CTaTyC MOBPEXKIAOIIMX IPYIIIT ITHI
BBI3BIBAIOLINX OUOMOBPEXKAECHUS
2. OCHOBHBIE HallpaBJI€HHs B 3aLIUTE OT ONOMOBPEkKAECHUH, BEI3bIBAEMBIX NITUL[AMH.

3. buomnoro-skojoruyeckue OCOOEHHOCTM M CUCTEMaTHYECKUH CTaTyC OWOMOBPEkK-NAIOMIUX TPy
MJIEKOTIUTAIOIINX.

4. KoHTpOITb YHCIIEHHOCTH TPHI3YHOB KaK CIIOCO0 3alIUThl OT OMOTIOBPEXKACHUN

5.0OCHOBHBIE CITOCOOBI 3aAIUTH MATEPUATIOB OT MOBPEKICHHUHN TPhI3YHAMH.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1. IITuupl: cucteMaTUYeCKU CTATyC MOBPEKIAIOIINX TPYIII.

2. OOBEKTHI, MOBPEKIAEMbIC ITUIIAMH.

3. OcHOBHBIE HaMpaBJICHUs B 3aIIUTE OT OMOMOBPEKACHU, BHI3BIBAEMbIX IITUIIAMHU.

4. CucreMaTn4yeckuii cTaTyc OMOMOBPEKIAIOMUX T'PYNI MIICKONMHUTAIONMX, 00pa3 >KU3HHU, NMOBEACHUE U
Pa3MHOXCHHE.

5. IloBpexaeHue TppI3yHAMHU MaTepuasioB U COOPYKECHUH.
6. KOHTpOIIb YHCICHHOCTH TPBI3YHOB U 3aIlIATa MaT€PUAJIOB OT NOBPEKACHUN I'PBI3yHAMH.

Tema 5. IloBpe:xnaromue 0MoueHo3bl B BoaHoii cpene. (ITK-4)

Jlekumus.
OOpacranue Kak COOOIIECTBO IKWUBOTHBIX M PACTCHHM, OOWTAIOMIMX HA TBEPAOM cyOcTpare.
[Ipukpemniennsie opranuaMbel. OOpacTaHue TNPUPOAHBIX U AHTPOINOTEHHBIX CYOCTPAaTOB CXOACTBO U
paznuuud. [IpuyuHBI U 3KOJIOTWYECKHUE YCJIOBUSA OjarompusiTHele mpoieccy oOpactaHusi. BnusiHue
pa3nuuHbIX (aKTOPOB Ha BUAOBOM cocTaB oOpacTtanusa. Opra-HU3MbI-00pacTaTed MOpeH, COIOHOBAThIX U
npecHbIx BoA. [lpuumHbl Bpeaa mpoiecca oOpacTaHusl s 4ejgoBeKa. Pa3HOBUIHOCTHM MOPCKOTO
obOpactanus. OCOOEHHOCTH TPHOPEKHOTO TIIYOOKOBOIHOTO M MPECHOBOMHOTO oOpactaHus. OCHOBHbBIC U
BTOPOCTETEHHbIE oOpacTarenu. THUMbl )KMBOTHBIX M BOJIOPOCIEH ydacTBYIOIIME B MpoIlecce oOpacTaHusl.
OO6pacrarenu BpUOHOHTHI.

IIpakTnyeckoe 3ansATHE.
1. OGpacranusi MaTepuaioB B BOTHOU Cpelie, OCHOBHBIC CUCTEMATUYECKHUE TPYTIITBI OPTaHU3MOB
oOpacrarenei.
2. MexaHu3M o0pacTaHusL.
3. Mopckue CBepINIbIUKU-APEBOTOYIIBI.
4. Pa3pymienue OETOHa U KAMEHHBIX COOPYKEHUI KaMHETOYLIAMH.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. [Tpo6nema obpacranus.
2. OcHoBHBIE OOpacTarend. MexaHu3M oOpacTaHus.
3. DKojorus U pacupeneacHue oopacTaTesieid, OTHOIMEHUS OPTaHU3MOB BHYTPH COOOIIECTB.
4. Mopckue CBepIHIbIIUKU-TIPEBOTOYIIBI.
5. Pazpymienue 6eToHa M KAMEHHBIX COOPYKCHHI KAMHETOUIIAMH.

Tema 6. buoxummnuyeckne MexaHu3Mbl OMONOBPeEKAEHUI, BbI3biBaeMbIX MUKpPoopranusmamu. (I1K-4)
Jlekumus.

[IpyunHbl  JnHMAEpCcTBa  MMIETHANBHBIX  TPpUOOB  KaK  HMCTOYHMKOB  OMOMOBPEXIEHUH,  Cpeau
MHUKpPOOPraHu3MoB. [IpombllisieHHbIE MaTepuasbl MOJABEP)KEHHbIE OHOMOBPEKICHUIO CO CTOPOHBI
MHUIIeTHaTbHbIX TpuboB. CanpodutHble TpUOBI H TPHUOBI-TEXHODWIBI. MexaHU3M MOBPEKIACHUS
MaTepHaJioB TUICCHEBBIMH Tpubamu. Pazpymienne marepuanoB depMeHTaMu TpuOOB. DK30()epMEHTHI.
Opranuyeckue KHUCIOTHl KaK arpecCUBHBbIM MeTaOONUT MHUIEIUIHAIbHBIX TpuboB. JlecTpykuus
OPraHMYECKHX W HEOPraHMYEeCKUX MaTephasioB IOJ JEUCTBUEM TpHOHBIX METa0OMUTOB. XHMHUYECKHE
MEXaHU3MbI ECTPYKIHH psifia MaTepuanoB. Poib OopraHM4ecKuX KHCIOT B Pa3pylICHUU JIAKOKPACOUHBIX
MOKPBITUH JecTpyKIIHs LEeJUTI0I030COAepKAIINX MAaTEPUAIIOB MO/ JEHCTBIEM OPraHU4YEeCKUX KHUCIIOT.

IIpakTnyeckoe 3aHsATHE.
1. ®epMeHTHI U OpraHMYECKUE KUCIOTHI KaK OMOMOBPEXIAIOIINE META0OIUTHI.
2. MunennuanbHble TPUObI — KaK HCTOYHUKHU arpeCCUBHBIX METAOOINUTOB.
3. H3meHeHune CBOUCTB IMPOMBINIUICHHBIX MATCpUaioOB 1OA BJIIMAHUCM MeTaGOJ'II/ITOB MULCJIJINAJIBHBIX
rpuboB.
4.bruoxuMHUYECKHUe MEXaHU3MBI IeCTBUS (DYHTULIUIOB M OaKTEPUIIMIOB.
5. XapakTepucTuKa OCHOBHBIX TPYIIIT OHOIHIOB.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. ArpeccrBHbBIE METa0OIUTHI MULIETUTUATBHBIX TPUOOB — (DEPMEHTHI U OPTaHUYECKUE KUCIIOTHI.
2. HU3MmeHeHHne CBONCTB IMPOMBINIUICHHBIX MATCpUaioOB 1OA BJIIMAHUCM MeTaGOJ'II/ITOB MULCJIJINAJIBHBIX
rpuboB.
3. buoxuMudeckue MeXaHu3Mbl AEUCTBUS (PYHTUIMIOB U OAKTEPHUIIAIOB.
4. XapakTepucTUKa OCHOBHBIX TPy OUOIHIOB.

Tema 7. MarepuaJibl U U3/1eJIUs1, NOBPeKkIaeMble MUKpoopranuzmamu. (I1K-4)
Jlekumus.
[lonpa3nenenne marepuanoB MNpu KiIacCUPUKAUU OHUOIIOTHUYECKUX TOBpeXIeHUN. buomnoBpexaeHus
OTHOCSIIIMECS K Tpymnie MOop(hOoIOrHYecKUx MPU3HAKOB MposiBieHus. OOpacTaHne MOBEPXHOCTH MUIIEINEM
rpuOOB WM KOJOHUSAMHU OaKTepuil, MOABICHUE OKpallleHHBIX MsTeH. [losBieHue 138, KaBEpH U TPEIIUH Ha
MMOBEPXHOCTH Marepuana. [loreps yactu Marepuana BCIEICTBHE €r0 MOBPEKICHUs, HATPUMED, TPhI3yHAMU,
TepMUTAMH, MOJIbIO. [I3MEHeHne CTPYKTypbl WM COCTOSHUS MaTrepuaya, HampuMeEp pacClIOCHHE
BOJIO-MAaCJISTHBIX AMYJIbCUN MOA JEeUCTBHEM OaKTepHii, >KenupoBaHHE TOIUIUB. DUOPUISAIUS BOJIOKHUCTHIX
MaTepHaJIoB BOJIOKOH, TKaHEH, HAIPUMEP LHIEPCTH MO JeHCTBUEM MUKPOOPTAHU3MOB.

buonoBpexaeHus oTHOCALIMECS K TPYIE MPU3HAKOB MO U3MEHEHHUIO CBOWCTB MarepuanoB. V3meHeHue
(U3UKO-MEXaHUUYECKUX CBOMCTB MaTepuajoB, HallpUMep TMOTeps MPOYHOCTU JIPEBECUHBI, PE3UHBI,
TUTACTUKOB TOJ1 ACMCTBUEM MHUKPOOPTaHU3MOB MM UX META0OIUTOB; HaOyXaHUE PE3UHBI, OTEPS aAre3uu
JAKOKPACOYHBIX  TOKPBITHH.  YXyAlleHue dSIeKTpOo(QU3MUECKHX  CBOICTB, HalpUMep CHU)XXEHHE
AIIEKTPOU3OJISIIMOHHBIX CBOMCTB MareprasioB. M3MeHeHne ONTHYeCKUX CBOWCTB, HAIPUMED, OMajleCIeHIIHS
U TOTEps. MPO3PAYHOCTH CTEKOJ OINTHYECKUX MPHUOOPOB, MPOTPABICHHBIX METAa0OIUTaMH TpUOOB.
V3MeHeHrne XUMHUYECKUX CBOMCTB MarepHalioB B Pe3y/IbTaTe OKUCIICHUS WU THAPOIU3a IIACTU(PUKATOPOB
B IUIACTHKaX, LIEJUTIONO3bI B JpeBecHHe. MI3MeHeHne opraHojenTHUYeCKUX CBOWCTB, HApUMEpP MOSIBICHUE
JOYPHOTO 3araxa Mpu THUEHUH CMa304HO-OXJIAXKIAIONIUX KUAKOCTEH WK APYTUX MaTepUasoB, MOSIBICHUE
CJIM3H Ha TBEPJIbIX OBEPXHOCTSX.



Mertoapl TNpPUMEHSIOUIMECS A W3yYeHHs OWOCTOMKOCTH MarepuaioB M ONpeAeNeHHs OWOLMIHON
aKTUBHOCTH XMMHUYECKUX coennHeHni. Kpurepuu omeHkH 3amuTHON criocoOHOCTH. OLeHKa COXpaHEeHUs
(U3MKO-XMMHUYECKHUX TOKa3aTeield marepuana Moja ACWCTBHEM areHTOB OWONMOBpEXACHUM. 3amepxka U
IIOJIaBJICHUE POCTAa MUKPOOPraHU3MOB Ha TBEPAOU ITOBEPXHOCTH UIIU B PACTBOPE.

IIpakTH4Yeckoe 3aHATHE.
. CriocoOBI 3aIUTHI OT OMOTIOBPEKACHUH MOIMMEPHBIX MaTEPHAIIOB.
. CrtocoOpbI 3a1UTHl OT OMOTIOBPEXKACHUHN U3CIINI U3 PE3UH.
. Cioco0sI 3auThl OT OMOTIOBPEKICHUH JTAKOKPACOYHBIX TTOKPBITHA.
. TornBa 1 cMa3ouHbIE MaTepUabl, Kak 00bEKT OMOTIOBPEKICHHUSI.

Dn B W =

. CriocoObI 3amUThI OT OMOMOBPEXKICHNH HAaTypaJbHBIX MaTePHAIIOB.
3ananus 1J151 CAMOCTOSITEILHOI padoThI.

. [Imactuku. Pe3unsl. JIJakokpacoyHble TOKPHITHUSA.

. TormBa ¥ cMa304HbBIC MaTcpualibl.

. MeTaibsl U METaTIOKOHCTPYKIIUH.

. lpeBecuHa. TekcTunbHbIE BOJOKHA U MaTepuaibsl. Koka u uzaenus us Hee.

Dn B W N =

. 3ammTa OT OMOMOBPEXKACHUHN CIOKHBIX TEXHUUECKUX U3ICIUH.

Tema 8. buonuabl — cpeacrsa 3amuThl 0T OMonoBpexaenni. (ITK-4)
Jlekumus.

O6mwmM TpeboBaHHEM, TIPEIBABISAEMBIM K JTIOOOMY COBPEMEHHOMY OHOIINTY, BbICOKasi aKTHBHOCTB MPOTHB
BpeIHBIX OMO(AKTOPOB B COYETAHWU C OE30MACHOCTHIO B OOpPAIIEHWH M OTCYTCTBHEM OTPHIIATEIHLHOTO
BO3ZICMCTBHSI Ha OKpyKawlyto cpeny. OmacHOCTh, CBA3aHHAas C IpUMeHeHueM OuouunoB. Kpurepuu
ONTHMAJBHOCTU MpPH pa3paboTKe M NPUMEHEHUM OWLUIHBIX MpenaparoB. TpeOoBaHUSA MO BIUSHUIO
OMOIMAHBIX TpEenaparoB Ha (GU3NKO-XUMUYECKUE, (PU3NKO-MEXaHUUYECKUE U IpyTrHe CBOWCTBA MaTepuala. .
CriennanbHble TpeOOBaHUS MpeabsSBIseMble K OMOIMAAM, CBS3aHHbIE C KOHKPETHBIMH OCOOCHHOCTSMU
3aIUIIAeMOr0 MaTepuaja, TEXHOJIOTHEH ero MPOM3BOJACTBA M YCIOBUSMHU SKCILTyaTallid TEXHUYECKOTO
m3nenud. Crnenuduueckue TpeOOBaHUS, MPEabsABIseMble K OHOLUUAAM Ui JPEBECUHBL. | HrueHudeckue
TpeboBaHus, TMpenbsBiIsieMble K OuonuaaM (MaJOTOKCHYHOCTb, OTCYTCTBHE KyMYJISTHBHOCTH,
KaHLEPOTr€HHOCTH, MYTareHHOCTH, SMOPUOTOKCUYHOCTU U ajuiepreHHocTH). Kinaccudukanus XxumMuyeckux
CPEICTB 3alllUThl OT OHOMOBPEXKIECHUN MO OHOJIOrMYECKOMY JIEHCTBUIO, Ha3HAYEHHI0 U OOBEKTaM
NPUMEHEHUs, XUMUYeckoMy cocTaBy. DyHrunuabl. baktepuuuabl. AJNBIHIMIBI U MOJUTIOCKHIIMIBL.
WNucektumuapl. TepOunmnabl. 3oomwabl. Pogenturnuasl. ABunuapl. Knaccudukamus 1o rpynmam
3aIuIaeMbIx MatepuaioB. Kinaccudukanus 6MOIUA0B [0 XUMUYECKOMY COCTaBY

IIpakTH4Yeckoe 3aHATHE.
1. TpeGoBaHUs U TOKCUKOJIOTUUECKUN KOHTPOJIb MPUMEHEHUSI OUOITHIOB.
2. Knaccugukarust 6MOLIUI0B.
3. ®yarunuael. bakrepunmnbl. Macexktunuapl. [IpoTuBoOOpacTaromye areHThl.
4. CoBpeMeHHBIE PKOJIOTHUECKIE TPEOOBaHUS 110 MPUMEHEHHUIO OUOIIHIOB.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. OcHoOBHBIE CTTOCOOBI M TOAXOABI K KIIACCU(PUKAIIUU OUOITHIOB.
2. TpeboBanMs ¥ TOKCUKOJIOTMYECKUN KOHTPOIh IPUMEHEHHUST OMOIIHIOB.
3. [Mogxoms! k pa3paboTKe U BHEPECHUIO OMOIMIHBIX TpenaparoB. MeToabl UCCIIeA0BaHUs OHOIUIOB.

4. Haubonee pacpocTpaHEeHHbIE penapaThl, OTHOCSIIHUECS K rpyImne GyHIHIHUI0B, OaKTEpPHUIIUIOB,
MHCEKTUIUIOB.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp
*  TeKylMi KoHTpoJsb — 80 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB Kakaplid
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npeMHanbHbIe OaIThl — 5 6aIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

TC
MbI

Ha3Banwne TeMbl
/ BUI yueOHOM
paboThI

®opmbl
TEKYIIETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
(%:08)():]

MeTtoauka pOBEICHUS 3aHATHS U OIICHKU

buonoBpexaeH
usl Kak
9KOJIOTO-TEXHOI
OTHUYeCcKast
npobiema.

IIpakTnue
cKast
pabota

10

VYcTHOE BBICTYIUICHHE IO PE3yJibTaraM JIOKIIaJa COCPEJOTOYCHO Ha
OCHOBHBIX BOIpOCaX, u 3aBepIaeTcs BBIBOJIAMH,
chopMymHpoBaHHBEIMH B X0j€ M3ydeHHs marepuaia. CobecemoBaHue
MperoaraeT OpraHu3anuio 0ecebl TPENoaBaTeNs co CTyICHTaMU
Mo  BOMpOCaM  MPAaKTUYECKOTO  3aHATHS C  I[elblo  Oonee
OOCTOSITEIEHOTO BBISBIICHUSI UX 3HAHWH TI0 ONPE/ICICHHOMY pa3Jeny,
Teme, mpobiieMe W T.I. Bce wWieHBl Tpymmbl MOTYT y4acTBOBAaTh B
o0CyXJeHnt, 00aBIATh HH(OpMAINNIO, JIUCKYTHPOBATh, 3a/1aBaTh
BOIIPOCHI U T.1I.

10 OGammoB — CTYOEHT yMeEeT COIOCTABHTh IONYICHHYIO IPH
MOATOTOBKE K TMPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3HPYEMYIO MPOOIEeMY, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCHI M OTBEYaTh Ha 3a/IaBacMbIC eMy
BOIIPOCHI, BECTH JUCKYCCHIO.

6 0aIoB - CTYJICHT YMEeT IIPUMEHSTh MMOMYUYCHHYIO TIPU MOJITOTOBKE
K NIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOJBIINHCTBO
BOIIPOCOB, BECTH JMCKYCCHIO.

2 famra — CTYIEHT BIIaJleeT TCOPETHUCCKUM MATEepPHAIOM IO TEME
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTH CBOI TOYKY 3pEHHUS Ha
o0cykIaeMyto pooIeMy.

Ecmu cryneHt He BiazeeT mpoOieMaTnkod MPaKTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMH HE OI[CHUBACTCH.

bakrepuu u
TpuObBI —
WCTOYHUKH
OHMOIIOBPEKICHH
.

IIpakTnue
cKast
pabota

10

VYcTHOE BBICTYILICHHE IO PE3yJibTaraM JIOKIIaJa COCPEJIOTOYCHO Ha
OCHOBHBIX BOIpOCaX, u 3aBepIaeTcs BBIBOJIAMH,
chopMymHpoBaHHBEIMH B X0j€ M3ydeHHs marepuaia. CobecemoBaHue
MperoaraeT OpraHu3anuio 0ecebl TPENoIaBaTeNs co CTyICHTaMU
Mo  BOMpOCaM  MPAaKTUYECKOTO 3aHATHS C  I[elblo  Oonee
OOCTOSITEIEHOTO BBISIBIICHUSI X 3HAHWH TI0 ONPE/ICICHHOMY pa3Jeny,
TeMme, mpobiieMe W T.I. Bce wWieHBl Ipymmbl MOTYT y4acTBOBAaTh B
oOCyXJeHnt, 100aBIATh HH(OpMAINIO, JUCKYTHPOBATh, 3a/1aBaTh
BOIIPOCHI U T.1I.

10 OGammoB — CTYOEHT yMEeT COIIOCTABHTh IMONYICHHYIO IMPH
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3UPYEMYIO MPOOIEeMY, YMETh YETKO
(opMynHpOBaTh CBOM BONPOCHI M OTBEYaTh Ha 3aJIaBacMbIC eMy
BOIIPOCHI, BECTH JUCKYCCHIO.

6 0aIoB - CTYJICHT YMEeT IPUMEHSThH MOMYUCHHYIO TIPU IOJITOTOBKE
K NPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIIPOCOB, BECTH JMCKYCCHIO.

2 famra — CTYIEHT BIIaJIeeT TCOPETHUCCKUM MATEpPHATIOM IO TEME
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCS IMpPH OTBETe Ha
BOMPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOIO TOYKY 3pEHHUS Ha
o0cyXaeMyto pooIeMy.

Ecmu cryneHt He BiazeeT mpoOiIeMaTHKoW MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMH HE OI[CHUBACTCH.

11
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cKas
pabora

10

VYcTHOE BBICTYIUICHHE MO PE3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Matepuana. CobecenoBaHue
MpernoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHA C  I[EeNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl IPymmsl MOTYT y4acTBOBATh B
obCyXxaeHnH, M00aBIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

10 6amioB — CTYIEHT YMEET COMOCTABHTh MOJYYCHHYIO MpPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYYCHHYIO TIPU MOATOTOBKE
K MPaKTUYICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

2 Oamma — CTYACHT BIAJCET TCOPETHUECKUM MATEPUATIOM 10 TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTymeHT He BageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HAIEeYaTaHHOMY TEKCTY — OTBET OaJylaMH HEe OI[CHUBACTCA.

Uctounuku
OMOTOBPEKICHU
¥ — IITHIIEL,
MJIEKOITUTAIOIIH
e

[IpakTnue
cKas
pabora

10

VYcTHOE BBICTYIUICHHE MO Pe3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMpPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Marepuana. CobecenoBaHue
MpernoaracT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHS C  I[EeNbl0  OoJee
0OCTOSITENIBHOTO BBISBICHUS UX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl Ipymmsl MOTYT y4acTBOBATh B
o0CyxaeHnr, T00aBNIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

10 06amioB — CTYIEHT YMEET COMOCTABHTh MOJYYCHHYIO MpPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYUYCHHYO TIPU MOATOTOBKE
K MPaKTUICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

2 Oamma — CTYACHT BIAACET TCOPETHUCCKUM MATEPUaTIOM 10 TEMe
MPAKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETe Ha
BOMPOCHI, HE yMeeT CHOPMYJIMPOBATh CBOK TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTyaeHT He BiageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HAIeYaTaHHOMY TEKCTY — OTBET OaJlaMH HEe OI[CHUBACTCA.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

10 6annoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

7 Gannia — CTyACHT MpaBHIbHO oTBedaeT Ha 50-74% BOmpocoB B TecTe
4 Gamna — CTyOEHT HpaBWIbHO OTBedaeT Ha 25-50% BompocoB B
TecTe.

Memnee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT
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10

VYcTHOE BBICTYIUICHHE MO PE3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Matepuana. CobecenoBaHue
MpernoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHA C  I[EeNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl IPymmsl MOTYT y4acTBOBATh B
obCyXxaeHnH, M00aBIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

10 6amioB — CTYIEHT YMEET COMOCTABHTh MOJYYCHHYIO MpPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYYCHHYIO TIPU MOATOTOBKE
K MPaKTUYICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

2 Oamma — CTYACHT BIAJCET TCOPETHUECKUM MATEPUATIOM 10 TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTymeHT He BageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HAIEeYaTaHHOMY TEKCTY — OTBET OaJylaMH HEe OI[CHUBACTCA.

broxumuueckue
MEXaHHU3MEI
OMOTOBPEKICHU
1, BBI3BIBAEMEBIX
MUKPOOpPTaHU3M
aMu.

[IpakTnue
cKas
pabora

10

VYcTHOE BBICTYIUICHHE MO Pe3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMpPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Marepuana. CobecenoBaHue
MpernoaracT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHS C  I[EeNbl0  OoJee
0OCTOSITENIBHOTO BBISBICHUS UX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl Ipymmsl MOTYT y4acTBOBATh B
o0CyxaeHnr, T00aBNIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

10 06amioB — CTYIEHT YMEET COMOCTABHTh MOJYYCHHYIO MpPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHpPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOTMPOCHI, BECTH JUCKYCCHIO.

6 0a/IOB - CTYACHT YMEET MPUMEHSAThH MOJYUYCHHYO TIPU MOATOTOBKE
K MPaKTUICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

2 Oamma — CTYACHT BIAACET TCOPETHUCCKUM MATEPUaTIOM 10 TEMe
MPAKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETe Ha
BOMPOCHI, HE yMeeT CHOPMYJIMPOBATh CBOK TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTyaeHT He BiageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HAIeYaTaHHOMY TEKCTY — OTBET OaJlaMH HEe OI[CHUBACTCA.
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Marepuans u | [Ipaktnue
u3Jenus, cKast
noBpexxaaeMeie | pabora
MHUKPOOpPTaHU3M
amH.

Bronuaer — IIpaktuue
CpencTBa cKast
3aIUTHI OT pabora

OHMOTIOBPEXKACHU
58
TecTupon
aHue(KOoH
TPOJIbHBI
i cpe3)
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10 6annoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

7 Gannia — CTyACHT MpaBHIbHO oTBedaeT Ha 50-74% BOmpocoB B TecTe
4 Gamna — CTyOEHT HpaBWIbHO OTBedaeT Ha 25-50% BompocoB B
TecTe.

Memnee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT

IIpemMuansHbIe OaITHI

JloGaBnsroTcs 3a pe3yabTaTUBHOE yYacTHE B MPOEKTaX, ONMMITHAAAX,
BBICTaBKaX, KOH(EPEHIUAX U apyrue GopMbl aKTHBHOCTH B TIpoLecce
W3yYeHUs AUCIUTUIIHHEIL.

10.

Hroro 3a cemecTp

100
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HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaJIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLEHKM 1O JAMCUUIUIMHE B TPAaTULMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
IIpakTyeckas padora

Tema 1. buonoBpexaeHHs KaK 3KOJIOTO-TEXHOJIIOTHUYECKas Tpodiema.
1. IIprunHBI BOSHUKHOBEHHS M IBOWCTBEHHAS TIPUPOJIa OMOTIOBPEIKIAIOIIETO TIpoliecca.
2. DKOJIOTHYECKUE aHAJIOTH OMONOBPEKICHUN M UX UCIIOJIB30BAHUE MIPH MTOUCKE CPEICTB 3AIIUTHI.
3. Dxonoro-reorpaduyeckne HakTopbl B BOSHUKHOBEHHH U Pa3BUTUHU OMOMOBpEK-TAIOLIET0 Mpoliecca.

4. TlomynsiMOHHO-OMOLIEHOTHYECKHE (DAKTOPHl B BO3HMKHOBEHHH M Pa3BUTHH OHONOBPEKIAIOIIETO
mpouecca.

Tema 2. baktepun u rprObl — UICTOYHUKU OMOTIOBPEKACHHI.
1. OcobenHocTr OGMOTOBPEKACHUI HHUITUUPOBAHHBIX JTUTOTPOPHBIMI MUKPOOPTaHU3MAMH.
2. OcobeHHOCTH OMOTIOBPEKACHIH HHUITMIPOBAHHBIX OPTaHOTPOQHBIMA MHUKPOOPTaHU3MaMH.
3. Ponb rpu®0B B BOSHUKHOBEHUHU M Pa3BUTHH OMOIOBPEKIAIOIIETO MPOIecca.

Tema 3. HacexoMble — BpeaquTenn U3l 1 MaTepuaioB.
1. DKom0T0-0MO0JIOrMYeCKUe 0COOCHHOCTH U YYacTHE B TPOIlecce OMOMOBPEIKICHUSI HACEKOMBIX —
Kkepatodaros.
2. DKOJIOrO-OMOJIOTHUYECKHE OCOOCHHOCTHM M ydYacTHE B TMpoIecce OMOMOBPEKICHHS HACEKOMBIX —
KJIUI0¢aros.
3. buomexaHuka MoBpeXI€HUS IPUPOJHBIX U CHHTETHUECKUX MaTepUaIOB HACEKOMBIMH.
4. OCcHOBHBIE CITOCOOBI 3aIUTHI MATEPUATIOB, U3ACIUN U COOPYKEHUI OT MOBPEXKICHUN HACEKOMBIMHU.

Tema 4. McTouHnKH OMOTIOBPEKACHUHN — ITULBI, MIIEKOITUTAIOIINE

1. buonoro-skonornyeckre 0COOEHHOCTH U CUCTEMAaTHUECKHI CTaTyC MOBPEXAAIOIINUX TPYII HTHII
BBI3BIBAIOIINX OMOMOBPEKACHUS

2. OCHOBHBIC HaIlpaBJICHUSA B 3alllUTE OT 6I/IOHOBpe}KI[eHI/II\/'I, BbI3bIBACMBIX IITHIIAMMU.

3. buomnoro-skojoruyeckue OCOOEHHOCTH M CHUCTEMaTHYECKUH CTaTyC OWOMOBPEkK-NAIOMIUX TPy
MJIEKOTIUTAIOIINX.

4. KOHTpOJIb YHCIIEHHOCTH TPHI3YHOB KaK CIOCO0 3aIIUThl OT OMOTOBPEXKACHUIN
5.0OCHOBHBIE CITOCOOBI 3AIUTH MATEPUATIOB OT MOBPEKICHHUHN TPHI3YHAMH.

Tema 5. TToBpexxnaromme OMOIIEHO3BI B BOJHOM Cperie.

1. O6pacTanust MaTepuaioB B BOAHOM Cpelie, OCHOBHBIE CHCTEMAaTHUECKHE TPYIIITbI OPTaHU3MOB
oOpacrarenei.

2. MexaHu3M o0pacTaHusL.
3. Mopckue CBepInIbIUKU-APEBOTOYIIBI.
4. Pa3pymienue OETOHAa U KAMEHHBIX COOPYKEHUI KaMHETOYLIAMH.

Tema 6. buoxumMudeckrne MeXaHU3Mbl OMOTIOBPEXKICHUH, BBI3BIBAEMBIX MUKPOOPTaHU3MAMHU.
1. ®epMeHThI U OpraHUYECKHE KUCIOTHI KaK OMOMOBPEKAAIOIINE META0OIHUTHI.
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2. MunennuanbHble TPUObI — KAaK HICTOYHUKH arpeCCUBHBIX METa0OIUTOB.

3. M3mMeHeHHE CBOWCTB MPOMBIINUICHHBIX MaTEpHAIIOB IO BIMSHUEM METa0OJIHMTOB MHIECILTHATBHBIX
rpu0oB.

4. BOXMMHUYECKHUE MEXaHU3MBbI IEUCTBUS (YHTUIIUIOB U OAKTEPHIINIOB.
5. XapaKTepuCTHKa OCHOBHBIX I'PYTIIT OMOIHJIOB.

Tema 7. Marepuansl U u3zenus, NOBPEXKIaeMble MUKPOOPTraHU3MAMMU.
. Crioco0bI 3a1UThI OT OMOMIOBPEXKAECHUH TOJMMEPHBIX MAaTEPHAIIOB.
. CrtocoOpb!I 3a1UTHl OT OMOTIOBPEXKACHUIN U3EIINI U3 PE3UH.
. CiocoOsI 3auThl OT OMOTIOBPEKICHUN JTAKOKPACOYHBIX TTOKPBITHM.
. TorunBa 1 cMa3ouHBIE MaTepUabl, Kak 00bEKT OMOTIOBPEKICHHUSI.

DN A W N ==

. CriocoObI 3amUThI OT OMOMOBPEXKICHNUN HAaTypaJbHBIX MaTepPHAJIOB.

Tema 8. buonuasr — cpencTBa 3aMThl OT OMOTIOBPEIKICHUH.
. TpeboBaHUs U TOKCUKOJIOTUYECKUI KOHTPOJIb IPUMEHEHHS OUOIIHIOB.
. Kimaccudukanus 6nomnumos.
. @ynrunuasl. bakrepunnasl. Uacexktunuasl. [lportuBoodpacTaroniye areHThl.

A W N =

. CoBpeMeHHbIE 2KOJIOTHYECKHUE TPeOOBaHUS 110 TPUMEHEHHUIO0 OMOLIUIOB.
TecTupoBanme

Tema 4. cTounnku OMOTIOBPEKICHUA — ITHITHI, MICKOTIUTAIONINE
1. Kak Ha3bIBaeTCs peakius OKpy>Karolen cpeibl Ha TO HOBOE, UYTO BHOCUT B HEE YEJIOBEK.
buonoBpexneHus
AKOJIOTUYECKAs peaKius;
ajyiepruveckast peaxius;
AHTPOIIOTCHHAs PeaKLUs.
2. Kakas rpynmna MUKpOOpPraHM3MOB HAaHOCUT HaUOOJBIINM Bpe MaTepragaM U COOPYKEHUSIM
O0akTepum;
0) BOIOpOCIH;
rpuoBbI;
BUPYCHI.
3. Kak Ha3bIBaeTCs rpyIina HaCEKOMBIX MOBPEKAAIOIINX TPEBECUHY
neHapodaru;
LEJUTI0N030(hary;
Kcuy10(aru;
nurHogarwy;
4. Yto obecrnieunBaeT MOCTOSTHHYIO OCTPOTY Kpasi pe3I10B y TPHI3YHOB
MOBBIIIIEHHAS POYHOCTH JICHTHHA 3y0a;
MOBBILIEHHAS IPOYHOCTH AMANHU 3y0a;
Pa3HUIIA B CKOPOCTH MCTHPAHNS BHEIIIHEH M BHYTPeHHeH MOBEPXHOCTH 3y0a;
MepUOINIECKOe OOHOBJICHHUE 3y00B.

Tema 8. buonuasr — cpencTBa 3alMUThl OT OMOTIOBPEIKICHUH.
1. B kakux Mopsx y nmobepexxbs Poccun HaOmogaeTcss HanbosbIlee 3apakeHue APEeBOTOUIaMHU
YepHoe u SAAnoHckoe;
benoe n Oxorckoe;
banruiickoe n Kacnmiickoe;
bepunroso u JlanreBsix.
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2. ®epMeHTHI KaKO# TPYMIBI CIOCOOHBI PACHICIUISATEH MOJMMEPHBIE MaTepuaibl, COAEPKAIINe aMUIHbIC U
aUpHBIE CBI3U

TJIIMKO3UJa3bI,
OKCHPEIYKTAa3bl;
bocdorassr,
NPOTEHHA3bI.

3. Ilo xakoil mNpUYMHE CHHTETHYECKUE TOJIMMEpHbIE MaTepualbl SBISIOTCS Ooyiee CTOHKUMH K
OMOMOBPEKACHUIO IO CPABHEHUIO C IPUPOAHBIMU aHAJIOTAMH.

MmMoJIMMEpHas Hernb MaKpPOMOJIEKYJbI CHHTCTUYIECCKUX BbICOKOMOJICKYJISIPHBIX COeIUHEHHI CIHIIKOM
BE€JIUKa U NMMPOYHA, 9TOObI HEMOCPEACTBEHHO YCBAUBATHLCHA 6aKTepI/IﬂMI/I HJIHA rpnﬁaMn;

BCJICACTBUC OTCYTCTBUA IIPUPOAHBIX MCXAHU3MOB UX JCCTPYKIUU,
BCJICACTBHEC BBICOKOM TOKCHYHOCTH,

9TU COCOAMHCHUA OTHOCATCA K TI'PYIIIC KCEHOOMOTHKOB M OKa3LIBAIOT HETaTHMBHOE ,HGP'ICTBHC Ha JXHBBIC
OpraHu3Mbl U CUCTCMBI.

4. Kak Ha3pIBalOTCS Ipenaparbl MpUMEHSEMBbIC IS 3alUThl 3JaHHH, COOpPYKEHHMH, B OCOOCHHOCTHU
NaMITHUKOB apXUTEKTYphl, TOPOACKUX TEPPUTOPUN M CTPOHUTEIBHBIX IUIONIAJI0K, 0O0UMH aBTOMOOMIIBHBIX
Y HACBIIEH JKEIIE3HBIX JOPOT, a3POAPOMHBIX B3JIETHO-IIOCAA0YHBIX II0JIOC OT BBICIINX PACTEHUN

aBHUILIU/IBI;
300LU/IbI;
repoOMUUAbI;
byHrUIUABL

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-4)
1. [TpeameT 1 MOHATHS OMOTIOBPEKICHHIA.
2. [Ipr4yrHbI BOBHUKHOBEHHUS M IBOMCTBEHHAS TPUPOAA OMOTIOBPEKICHUN.
3. Dxonoro-reorpaduyeckne HakTopbl B BOSHUKHOBEHUU U Pa3BUTHH OMOMOBPEKIAIOIIETO Mpoliecca.
4. TlomynsiMOHHO-OMOLIEHOTHYECKHE (DAKTOPHl B BO3HMKHOBEHHH M Pa3BUTHH OHOMOBPEKIAIOIIETO
nporecca.
5. JlutorpodHbie OaKTEpUN — BO3OYIUTEIN OMOTIOBPEKICHHIMA.
6. OpranorpodHbie OaKTepUH - BO3OYAUTETN OMOTIOBPEKICHHUH.
7. buonornueckue 0COOCHHOCTH rPUOOB, BHI3BIBAIOIINX OHOMIOBPEKICHHS.
8. Hacekomsie - kepatodarmu.
9. Hacexkomble — kcunodaru.
10. buomexanuka NoBpeXACHUS MAaTEPUAIIOB HACEKOMBIMU.
11. OcoGeHHOCTH 3alMTHl MAaTEPHAIIOB, U3ACTHI U COOPYKEHUH OT MOBPEKICHUI HACEKOMBIMHU.

12. OObexThl, TOBpekmaemble NTUIaMU. (OCHOBHBIE HANpaBICHUS B 3allUTe OT OMOMOBPEXICHUH,
BBI3LIBAEMBIX IITUI[AMHU.

13. Cucremarnueckuii craryc OMOMOBPEKAAIOIMIMX TPy MIICKOMUTAIOMNX, 00pa3 KU3HU, TOBEICHUE U
pa3MHOXKEHHE.

14. TloBpexaeHue rpbl3yHaMU MaT€pUaIOB U COOPYKEHHIA.

15. Ilpobnema obpactanusi. OCHOBHBIE 0OpacTaTemny.

16. Mexanu3m oOpacTaHus.

17. Dxonorust 1 pacupeesieHne oopacTareieii, OTHOIICHUS OPTAHIU3MOB BHYTPH COOOIIIECTB.

18. ArpeccuBHble META0OIUTHI MUIIEITHAIBHBIX TPUOOB — (EPMEHTHI U OPraHUYECKHE KHCIIOTHI.

19. Pazpymienue ¢epMeHTaMH OTICIBHBIX BUIOB IMPOMBINUICHHBIX MaTepuanoB. l3MeHeHUe CBOHCTB
MIPOMBIIIUICHHBIX MaTePUaJIOB MO/l BIUSHHEM METa0O0IUTOB MUIIEILTHATBHBIX TPUOOB.

20. buoxuMu4eCcKue M XUMUIECKHUE MEXaHU3MbI OaKTEPHATLHOW KOPPO3UH METAJLIOB.



21. buoxumuueckre MeXaHW3MbI NEHCTBUS (PYHTULUIOB U OAKTEPHUIMIOB. XapaKTEPUCTUKA OCHOBHBIX
rpyImm OUOIHIOB.

22. 3ammTa OT OMOTOBPEXKICHUI CIIOKHBIX TEXHUIECKUX H3ICITHIA.

23. TpeGoBaHUs ¥ TOKCUKOJIOTUYECKUI KOHTPOJIb MPUMEHEHHUSI OUOITHIOB.

24. Knaccuduxanus OMOIHIOB.

25. CoBpeMEHHBIC IKOJIOTHUECKHE TPEOOBAHUS 110 TPUMEHEHUIO OUOITHIOB.

Tunosble 3aganusa 1 3adera (IIK-4)
He npenycmorpeno

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIBTaTa)

[K-4 JleMOHCTpHUpYeT AOCTATOYHBIA YPOBEHb 3HAHWN HEOOXOAMMBIX IS
MOHWMAHUS  OCOOCHHOCTEH  OMOMOBpPEXKACHUM, OCOOEHHOCTEMH

«3a4TECHO» OMOXUMUYECKUX MEXaHU3MOB MOBPEXKICHUS Pa3IUYHBIX
(50 - 100 6asoB) MarepuajioB. Brageer OCHOBHBIMH MOAXOAAaMU K 3al[uTe OT
OMOTIOBPEKACHU. OtBer JIOTUYEH, MOXKET BBIJICIUTH
MEXIUCHUIITUHAPHBIE CBSI3U

IK-4 JleMoHCTpHUpYeT CinaObli ypOBEHb 3HAHMK HEOOXOMUMBIX IS
MMOHUMaHUsA  OCOOEHHOCTEH  OWOMOBPEXKICHMA, OCOOECHHOCTEH
OMOXUMHYECKUX MEXaHH3MOB TIOBPEXKICHHS Pa3INIHBIX
MarepuaioB. He BiaseeT OCHOBHBIMH MOAXOAaMH K 3aIlIUTE OT
OuomnoBpexkacHUH. He MOXeT BBIACTUTh MEXIUCIUTLUTHHAPHBIC
cBsi3u. HeyBepeHHO W JIOTHMYECKHM HEIMOCIIEAOBATEIbHO H3JIaraeT
Marepual.

«HE 3a4TCHO»
(0 - 49 Gannos)

5. MeTonnueckue ykazaHusi AJsi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIlN CaAMOCTOSTEIBHOM PabO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueil mporpammbl nuciuiumHbl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUTUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YueOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMpPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yyennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHATUM MarepuaJl M JAONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHON pabOTHI, 10 TeME MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.
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- [P MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepHalibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPATYpOH SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHble B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONIHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKeH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAIUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HUCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOrO WIM Pa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJJIEKAIIETO OIICHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATENIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJIBLHOCTh UCIIOIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTaBIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNIAIHBIX MMOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONOJHUTEIBHOTO MaTepraa;

- palMoOHAJIbLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpXKaHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBoe OQOpMIIEHHE, CTPYKTypUpOoBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Iexramesa E. JI. buonoBpexneHus HEMPOAOBOILCTBEHHBIX TOBAPOB : YYeOHHK. - 3-€ WM3H., CTep.. -
Mocksa: JlamkoB u K° 2019. - 332 c. - Tekcr : anekrponnsiii / DBC «YHuBepcurerckas Oubnnoreka
onnaitn» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=496148

2. bemsicora, H. A. Mukpobuomnorus : ydeoHuk. - 2023-01-20; MukpoOuonorusi. - Munck: Beimmiimas
mkonma, 2012. - 443 c¢. - Texer : onexkrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/20229.html

3. HerpycoB A. U., KotoBa . b. Mukpobuonorusi: Teopust u npaktuka B 2 4. Yacte 1 : YueOHUK s
By30B. - Mocksa: FOpaiit, 2020. - 315 c. - Tekct : snekrponssiii / OBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/450147

4. HerpycoB A. U., KoroBa U. b. MukpoOuonorus: Teopust u npaktuka B 2 4. Yacts 2 : Y4ueOHHUK myst
By30B. - Mockgsa: FOpaiit, 2020. - 332 c. - Tekcr : anexrponnsii // DbC «tOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451769

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. Psa3anoB A.B., 3aBepmmnckuii A.H., MoxapoB A.B. Dkxojmornueckue OCHOBBI OHMOMOBPEKICHHH :
y4e0.-Mmeron. mocobue. - TamOoB: [U3nat. nom TT'Y um. I.P. JlepxaBuna], 2013. - 61 c.

2. Kycros C. 1O., I'nagyn B. B. 3oomorust 6eCrio3BOHOYHBIX @ Y4ebHOE 10COOHE JUIst By3OB. - TIEp. H JIOIL;
2-e u3Ad.. - Mockga: FOpaiit, 2020. - 271 c. - Tekcr : snexrponHsiii // ObC «FOPAUTY [caiit]. - URL:
https://urait.ru/bcode/455428

3. Bapa6am, H. B., Tuxonosa, . H. Dxomnorus cpensl : yaebHOoe mocodue. - Bech Cpok 0XpaHbl aBTOPCKOTO
npasa; Jxosorus cpeasl. - CraBpomnonb: CeBepo-KaBkasckuii henepanpHbiii yHUBEpcUTET, 2015. - 139 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/62886.html

6.3 MeTtoandeckue pa3padOTKH:

1. lo6poBonsckmii I. B., Hukutun E. JI. Dxomorust mouB: ydeHne 00 3KOJIOTHYECKUX (YHKIUAX TTOYB :
Y4eOHHK. - 2-€ U3/l., YTOUH. U Jo1L.. - MockBa: MockoBckuii ['ocynapcTBeHHbIi YauBepcuret, 2012, - 412 c.
- Tekctr : oamekrponnbii // OBC «YHuBepcurerckas OubOmuoreka owmaH» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=595569

6.4 VHbIe NCTOUHMKMU:

. bubnmnoTeka Hay4Ho# 1 yueOHOMU suTepatypsl - http://sbiblio.com

. bubmmorexa PAH - http://www.rasl.ru/

. B mupe nacexkomsix (Pro Photo) - http://www.photoweb.ru/prophoto/Snark/insect.htm
. Bcepoccwniickuii skomornueckuii moprain - https://ecoportal.su

. MukpoOGuomnorus - http://microbiology.ucoz.org

. HanmonanweHas anexrponnas oubmmoteka http://H36.pd - http://H36.pd

AN N AW —

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. TocynapctBennass mHpopManmonHas cucreMa «HarmoHanpHas snekTpoHHass Ombmmoreka» . — URL:
https://rusneb.ru

2. Hayunas snexkrponHnas oubnunoreka «KubepJlennnka». — URL: https://cyberleninka.ru
3. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

4. Hayunas onextponHas OuOmmoreka Poccuiickoit  akagemuu  ecrectBo3Hanusi. — URL:
https://www.monographies.ru

5. Poccwuiickas rocynapcrBenHast 6ubnuoreka. — URL: https:/www.rsl.ru
6. Poccuiickas HarmoHanpHas onbamoreka. — URL: http://nlr.ru

7. DneKTpoHHas OoubamoTeKa. OO6pa3zoBarenbHas matgopma «OpaiiT». — URL:
https://biblio-online.ru/book/sud-prisyazhnyh-442275

DJIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BzanMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



