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1. HEJIM U 3AJAYU OCBOEHUA JUCIUIIJINHbI:

Ienn ocBoeHUS AUCHUILIMHBI:

- chopMupoBaTh y 00yJarOIUXCS CUCTEMHBIE MIPEACTaBICHUs 00 OCHOBHBIX METOJaxX U
3aKOHOMEPHOCTAX (PU3MKO-XMMUYECKHUX ITPOLIECCOB 3AILUThI OKPYKAIOLIEH Cpebl;

- OCHOBaX TEXHOJOTMH OYMCTKH IBUIETa30BbIX BEIOPOCOB, KUAKHX COPOCOB, YTHIU3AIUH
U 1epepaboTKU TBEPAbIX OTXO/A0B, YTHIIM3ALUU U NepepabOTKH TBEPJIbIX OTXOJ0B, O (huzuue-
CKMX IIPUHIMIIAX 3aLUThl OKPYKAIOIIEH Cpelbl OT YHEPIETUYECKUX BO3IECHCTBHIA.

3aga4yu ocBOCHMS IMCHUIIIMHBI:

- 1aTh cBe/leHUs 00 001X MpodieMax 3aluThl OKPY>KaIoILIEeH cpebl;

- monydyeHrne 0a30BBIX 3HAHUK O (U3UKO-XMMHUYECKHX IpOIeccax, JISKAIINX B OCHOBE
OUYMCTKU OTXOJAIINX I'a30B, CTOUYHBIX BOJ U YTUJIIM3AIUU TBEPBIX OTXOJIOB;

- IOJIy4€HHE 3HAaHUN 110 TEXHOJIOTMH U TEXHUKE 3alllUThl OKPYXKaIOLIe cpebl;

- O3HAKOMHTH C METOJIaMU BO3/CHCTBHUS Ha MPOMBIIIEHHBIE BHIOPOCHI C LENIBbIO MOJT0-
TOBKH HX K OoJiee 3()(heKTHBHOW OYNCTKE;

- J1aTh KJIACCHU(PHUKAIUI0 OCHOBHOTO 00OpYIOBaHUS, UCIOIB3yEMOr0 AJsi OYUCTKHU, 00e3-
BPE)KUBAHMS U YTHIIN3ALUHU IPOMBIIUIEHHBIX BBIOPOCOB.

- npuoOpeTeHHe MPAaKTHUYECKUX HAaBBIKOB pacuera MHapaMeTpoB (HHU3MKO-XUMUYECKUX
IPOIIECCOB OUYMCTKHU MPOMBIIUICHHBIX BHIOPOCOB B aTMoc(epe U CTOKOB B ruapochepe.

[Tocne ycrenrHoro M3y4eHHsl TUCHUIUIMHBI OOYYaromMiics MOJKHBI YMETh MpejaraTh
pelieHNs MPUHIUINAIBHOTO XapaKTepa, KacarollMecs YJIYYIEeHUs KauecTBa BbIOpAChIBAEMbIX
ra3oB U cOpachIBA€MbIX CTOYHBIX BOJI, POBOJUTH aHAIN3 TEXHOJOTHYECKUX PEUICHH, HApaB-
JIEHHBIX Ha BBIOOP 3(PPEKTUBHBIX U DKOJIOTHYECKU OE30MaCHBIX METOJIOB 00E3BPEKUBAHUS TEX-
HOT€HHBIX OTXO0B U pallMOHAJIbHBIX CIOCOOOB YTHIU3AIMH TPOAYKTOB PEKYIEpalnu.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

HNupexkc: 51.0.31
OcBauBaercs Ha 2 Kypce, B 4 cemecTpe.

Hanno#t quctumnuHe npeamectByor: Ousnka, Xumus, Obmas 6uonorus, ['eonorus u
nouBoBeieHre, O3HaKOMHUTENbHAs NpakTHKa (OoTaHuka), O3HAKOMUTENIbHAs MPAaKTHKA (300110-
rusi). Cama u3ydaemasi JUCHUILTHHA TpeamecTByeT [loaroToBke k ciave u cade rocy1apcTBeH-
HOTO 3K3aMeEHa.

3. HEPEYEHDb IIJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA IO AUCLMUII-
JIMHE, COOTHECEHBIX C IINTAHUPYEMBIMU PE3YJIBbTATAMUN OCBOE-
HHS OGPA3OBATEJIBHOM ITPOT'PAMMBbBI

N3yuenne AUCHUIUIMHBI B paMKax OCBOCHHS O0pa30oBaTEIbHOW MPOTpaMMBI HAIPABJICHO
Ha (popmupoBaHUE y 00YUAONIUXCS CIEIYIOMUX OOMEKYIBTYPHBIX U 00IIeTpOodeCCHOHATBHBIX
KOMIIETECHITAH:

Koa n HaumenoBaHue IlepeyeHb MIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS 110
peajusyeMoi AUCHUIINHE, COOTHECEHHBIX C HHANKATOPAMH JOCTHKEHH S
KOMIIETCHIIUH KOMIIeTECHIHI

OIIK-2: Cniocoben uc- 3HaTB: OCHOBHBIE J1a0OPAaTOPHBIE U MOJIEBbIE METO/IbI, HCIIOJIb-
II0JIB30BATh TEOPETHYE- 3yeMbI€ B COBPEMEHHOIN OMOJIOTMH; TEOPETUYECKHE OCHOBBI HC-
CKHE OCHOBBI DKOJIOTHH, MOJIb30BaHUSI COBPEMEHHBIX METOJIOB OMOJIOTHH; ITOPUTM JCH-
T'€09KOJIOTHH, TPUPOLIO- CTBHH IIPY OCBOCHUH U BHEJIPEHUHU HOBBIX METOJIOB JabopaTop-
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M0JIb30BaHMSI, OXPAHBI
MIPUPOJIBI M HAYK 00 OK-
py’KaroIei cpese B mpo-
(heccuoHaIbHOM e Telb-
HOCTH

HBIX MCCIIEZJOBAHUN; NUMETh IIPEICTABICHNE O METOaxX IPOBEJIC-
HUS BBICOKOTEXHOJIOTHYHBIX JTAOOPAaTOPHBIX UCCIIEIOBaHU B 00-
JacTy OUOJIOTHH.

YMerhb: NIPUMEHATH MOJy4YEHHBIE TEOPETUYECKHUE 3HAHUSA K apry-
MEHTHPOBAaHHOMY BBIOOPY METOJIOB UCCII€I0BAHUI; IPUMEHSATh
Ha MPaKTHKE HEKOTOPHIE METO/Ibl BBICOKOTEXHOJIOTUYHBIX JIA00-
pPaTOPHBIX UCCIIETOBAHUM.

BuiiaieTb: OCHOBHBIMH METOZaMU COBPEMEHHOM OMOJIOTHH; HABBI-
KaMH ITPOBEJICHUS aHAJIN3a HAyYHBIX JAHHBIX, PE3YJIbTATOB JKC-
NEPUMEHTOB ¥ HAOMIOACHUN, YCTPOWCTBO U MPUHIIHUITBI pabOTHI
MUKPOCKOIIMYECKON TEXHUKHU.

4. OBLIAA TPYJAOEMKOCTD JUCIUIIJINHbI

4.1. O0beM TMCHUIUIMHBI B 3a4eTHBIX efuHuLAx (Bcero): 4 3E 144 yaca
4.2. no BuaaM y4eOHoi1 padoThbI (B yacax):

Bua y4eOHoii paboThI

KosuecTBo 4acoB (hopma 00yueHHsI_ 0UHAs)

Bceero no niiany B T1.4. mo cemecTpam

4
KonraktHas paboTa 00y- 48/32* 48/32*
YAIOIIMXCSI C MPETo/1aBa-
TeleM
AyAUTOpHBIC 3aHSITHUSL:
Jlexun 16 16
[pakTHyecKue 1 CeMu- 32/32* 32/32*

HAPCKUC 3aHATUA

JlaGopaTopHbie pabOThI
(;rabopaTopHBIi Mpaku-
Kym)

HE IIPEAYCMOTPEHBI HE IIPETYCMOTPEHBI

CaMocTosTenbpHas pa60Ta

60 60

Texyrmuit KOHTPOIH (KO-
JMYECTBO M BUJI: KOH-
TpoJbHas paboTa, KOJII0-

KBHUYM, pedepar)

TECTUPOBAHUE, YCTHBIN ONPOC

TECTUPOBAHUE, YCTHBIN ONPOC

KypcoBas pabora PeyCMOTpEHA MIPeTyCMOTPEHA
Bunbl npoMekyTOuHON DK3aMeH DK3aMeH
arrecraiuu (PK3aMeH, 36 36
3a4er)
Bcero wacos no aucuur- 144/32* 144/32*
JIVHE
*3aHATUSA B UHTEPAKTUBHOU (opme
**B  cimydae HEoOXOAMMOCTH  WCIOJB30BaHMS B y4eOHOM  TIpPOIlECC€  YacTHU-

HO/HCKJIIO‘II/ITCJIBHO AUCTAHIIMOHHBIX OGp&SOB&TCHBHBIX TEXHOJIOTHUH B T3.6JII/II_[€ qgcpe3 Clicil
yKa3biBaeTcsl KonmuaecTBo yacoB paboTsl IIIIC ¢ oOyuarommmucs ajisi POBEACHUS 3aHATUHA B
JUCTAaHIIMOHHOM (popMaTte ¢ MPUMEHEHUEM JIEKTPOHHOTO 00yUCHHS

®opma A
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4.3. Conep:kanue TUCHMILIMHBI. Pacnpenenenue 4acoB o TeMaM U BUJIaM y4eOHOI pa-
00THI:

®opma o0yueHHs _O4Has _

Buabl yueOHbIX 3aHATHI ®opma
AyJAUTOpPHBIE 3aHATHS TeKyLIero
Tpakri- 3ansa- | CamocTon- KOHTPO.HH
Ha3sBanmue u pa3s- THA B TeJbHas 3HAHUU
Bcero Jlek- Yyeckue
AeJIOB U TeM HHTe- pabora
1107071 3aHATHS,
ceMHHa- par=
— THBHOM
dopme
1. O6mue npobie- TECTHUPO-
MBI 3aIUThI OKPY- BaHME,
JKAIOIIE Cpebl. 9 1 5 5 6 YCTHBIN
ITokazarenu kaue- onpoc
CTBa OKpY>Karouiei
CpeJibl.
2. OcHoBHbIE (HU3H- TECTUPO-
KO-XHMHECKHE 10 2 2 2 6 BaHHE,
CBOMCTBA YJIABJIH- YCTHBIU
BAaE€MBbIX YaCTHII. oTpoc
3. Teopernueckue TECTUPO-
OCHOBBI OUHCTKHU BaHME,
BO3/yXa OT TBEPIBIX 12 2 4 4 6 YCTHBIN
a’pO30JIbHBIX Yac- orpoc
THUIL.
4. TeopeTuueckue TECTUPO-
OCHOBBI OUHCTKHU 12 2 4 4 6 BaHHE,
BO3/yXa OT I'a3000- YCTHBIN
pa3HbIX NIPUMECE. oIpoc
5. Kimaccudukanms TECTUPO-
CTOYHBIX BOJI. 12 2 4 4 6 BaHHe,
YCTHBIN
oIpoc
6. 'mppomexanunye- TECTUPO-
CKHE CTIOCO0bI 12 5 4 4 5 Bamue,
OYHCTKH CTOYHBIX YCTHBIN
BOJI. oIpoc
7. OPusuko- TECTUPO-
XUMHUYECKHE CIIOCO- BaHUE,
OBl 12 2 4 4 6 YCTHBIN
OYUCTKHU CTOYHBIX orpoc
BOJI.
8. XMUYECKHE Me- TECTHPO-
TOABI OUUCTKHU BaHHE
CTOYHBIX BOJI. 12 2 4 4 6 YCTHBII;I
orpoc
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9. buoxumuueckas TECTHPO-
O4YHMCTKAa CTOYHBIX BaHUC
10 2 2 2 6 >
BOJ. YCTHBIA
OoIpocC
10. Tepmuueckue TECTUPO-
MCTOJbI OYMCTKH U BaHUC
9 1 2 2 6 >
00€e3BpeKUBaHUs YCTHBIN
CTOYHBIX BOJ. OoIIpocC
OK3aMeH
36
BCET'O 144 16 32 32 60

Hcnonb3yemble HHTEPaKTHBHBIE 00pa30BaTEIbHbBIC TEXHOJIOTUH
B mporecce n3ydeHUsS AMCIMILIAHBI, C HENbI0 (DOPMUPOBAHHUS W PA3BUTHS TPOPECCHO-

HaJIbHBIX HaBBIKOB OOYYAIOIIUXCS, HAPSLY C TPAAUIMOHHBIMU BUAAMU 3aHATHUI, TPOBOJATCS 3a-
HATHSI B MHTEPAKTHBHBIX (hOpMax: JEJOBBIX M POJIEBBIX UTP-CEMUHAPOB, Pa300p KOHKPETHBIX
CUTYyallMii B COYETAHNH C BHEAYTUTOPHON pabOTOMH.

[IpakTryeckue 3aHATUS TPOBOJATCS B CIEIYIOMUX (hopMax: J1eIoBbIe UTPHI, pPa300p KOH-
KPETHBIX CHUTYalllii B ()OpMe TUCKYCCHI M MO3TOBOTO LITypMa.

VY aenbHbIN Bec 3aHATUN, MPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, OMPEENIEH C YUETOM
MOCTaBJIEHHOMU 11eM pabouell mporpaMMbl, OCOOEHHOCTEH 00YUaIOIIMXCS U COJePKAHUS TUCIIH-
IUTMHBI ¥ cOCTaBIIAIOT HEe MeHee 20% OoT Bcero o0bema ayAUTOPHBIX 3aHATHH.

5. COAEP)KAHUE JUCIUIIJIMHBI (MOAYJISA)

1. Beeaenue B kypce «OxpaHa npupoabi»

Lenu u 3a0a4u oucyunaunsl. MecTO TUCIMIUIMHEI B CHCTEME SKOJIOTHYECKHX HAYK.
CBs13b CO CMEXHBIMU AUCUMITTHHAMHU. L{enu 1 3a1aun 3auThl OKPYXKAIOIIeH MPUPOTHON CPEIbI.

Obwue npobaemul 3auumol oKpysicaowell cpeovl. ECTeCTBEeHHbIE U UCKYCCTBEHHBIE HC-
TOYHUKH 3arpsisHeHus. CaHUTapHO-TUTUEHUYECKHE, DKOJIOTHUECKUE U HIKOHOMUYECKUE TOCIe]-
CTBUS aHTPOTIOTCHHOM JEITEeIHLHOCTH.

Ilokazamenu xauecmea okpycarowel cpeovi. CaHUTapHBIE MPAaBUIA U TUTUEHUYECKUE
nopmarussl. [Toustue [T1K, [T/IB, HJC, U3A, HII, CU.

2. TeopeTnuyecKkue OCHOBBI 3ALIMTA aTMOC(ephI OT BLIOPOCOB BPEIHBIX BELECTB

2. OcHognvie uzuKo-xumudeckue C60UCMed Y1aeIueaemvlx uyacmuy. ArperaTHble co-
crostHus BemecTBa. [loHsTHE M KIaccuUKAIUs UCTIEPCHBIX CUCTEM (IO arperaTHOMY COCTOSI-
HUIO, c110c00y (hopMHUpOBaHHUS, pa3Mepy AucnepcHoil ¢a3bl). OCHOBHBIE CBOMCTBA MbUIEH: TUIOT-
HOCTBb (I/ICTI/IHHaSI n HaCBIHHaSI), yaclbHad MOBEPXHOCTD, ChIMMY4YECTb, AUCIICPCHOCTH, aAr€3NOH-
Hble U a0pa3MBHBIE CBOMCTBA, TMTPOCKOMMYHOCTh U PACTBOPUMOCTD, AJIEKTpUUYECKas 3apsKeH-
HOCTb YacCTHII, CIIOCOOHOCTh a’pO30JIe K CaMOBO3TOPAaHUIO W 0OpPa30BaHHUIO B3PHIBOOMACHBIX
cMmecell ¢ Bo3yXxoM. OCHOBHBIE METO/IbI OIIpeIeIeHUs] AUCTIEPCHOTO COCTaBa MbUIeH (CUTOBBIM
aHaJIn3, CEAUMEHTOMETPHUCCKUI, MUKPOCKOIMTUYESCKUI U METO/I BO3AYIITHOM CETapaIiy).

3. Teopemuueckue 0CHOBbL OUUCMKU 8030VXA OM MBEPOBLIX A3PO30IbHBIX Yacmuy. 3aKOH
conpotuiieHus1. OCHOBHBIE 3aKOHOMEPHOCTH ABM)KEHUS M ocaxaeHus nbuin. Knaccuduxamms
METO/IOB M almnapaToB Jisi 00€3BPEKUBAHMS MbLIETa30BbIX BHIOPOCOB. OCHOBHBIE XapaKTepH-
CTHKU TbLJICYJIaBIUBAIOIIETO 000PYAOBAHHUS.
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['paBUTAIIMOHHOE OCAXKIEHUE YaCTHUI] a3P030J1s (CBOOOIHOE U CTECHEHHOE OCaXICHHUE).

WueprimonHoe U eHTPOOSKHOE OCAKACHUE MBUIEBBIX YACTHII.

OuIbTpOBaHKUE a3PO30JIbHBIX YacTHll. [IoHsATHE cTallnOHApHON U HeCTalMOHAPHOU (PUITBTpaLIUK.
OcHOBHBIE MEXaHU3MBbI BBIICTICHHUS TBEPHABIX a3pPO30JbHBIX YACTHI] U3 MBUICBO3AYIIHON CMECU
(@ddekt kacaHus, HUHEPIUOHHBINA, TUPGY3UOHHBIN U AJIEKTPOCTATHUCCKUN MEXaHH3MBbI, CUTO-
BBII AP PEKT).

OcaxxieHue a’po30JbHBIX YaCTHUI[ B dJIEKTpUueckoM mojie. dus3nueckue OCHOBBI 3JIEK-
TPUYECKON OUMCTKH (3apsKa YaCTHUII, TBUKCHHUE 3apsHKEHHONM YACTHIIBI K SJICKTPOIaM MPOTHBO-
MOJIOKHOTO 3HaKa, OCaXJIEHUE Ha 3JIEKTpojax). SIBineHue oOpaTHOW KOPOHBI, SIBJICHUE 3amupa-
HUSI KOPOHBI.

Moxkpast npiieounucTka. OCHOBHBIE 3aKOHOMEPHOCTH BbIJICNICHUS MBUIEBBIX YaCTHUIl U3 Ta-
30BOT0 MMOTOKA (OCAXKACHUE MBUIEBBIX YaCTHII HA KAIIe )KUAKOCTH, OCAXK/ICHUE MBUIEBBIX YaCTHUI
HAa TUICHKE XKUJKOCTHU, OCAXICHNE MBIJIEBBIX YacTHUIl B ciioe OapOoTaxa).

4. Teopemuueckue 0CHOBbL OUUCMKU 8030yXA OM 2A3000pasHblx npumecell. AGcopOLU-
OHHAasl OYMCTKa ra3oB. TpeboBaHus, mpeabsBisgeMble Kk abcopbenTtam. dusznueckas U XUMUYe-
ckasi abcopOums. O0IacTh MPUMEHEHHUSI METO/Ia B MPOMBINUIEHHOCTH. CTaTWKa U KMHETHKA TPO-
necca.

AncopOLMoHHasl OYUCTKA Ta30B. TUMbl U Ha3HaYeHHUE afcopOeHToB. CocoObl perenepa-
MU U peakTuBaluu copoeHToB. Kunetnka npomecca. OCOOEHHOCTH MOJEKYISIPHOH, 00beMHON
U noBepxHOCTHOW nud¢y3nn. [IuHamuka mporecca agcopOuuu (M3mMeHenne GpoHTa COpOIuH,
MOHSITHE BpPEeMs 3alIUTHOTO JIEHCTBUS cos ajcopOeHTa, BhicoTa pabdoTaroriero cios). [loctpoe-
HUE BBIXOJHOH KPHBOM aacopOumu (NMOHATHE IWHAMHYECKas aJCOpOLMOHHASs CIIOCOOHOCTB,
paBHOBECHAs aJCOPOIIMOHHAs CIOCOOHOCTH).

MeTtoibl KATAIMTUYECKOW U TEPMHYECKOM OYMCTKH OTXOASAIIMX Ta30oB. [ OMOT€HHBIA U
reTeporeHHbIN kaTanus. TpeGoBaHus MpeabsIBIsieMble K KaTanu3zaropaM. [loHsTHe TPOMOTOPHI U
KaTamuThueckux s710B. KuHetnka rereporennoro karanusa. [IpuHiun pabotsl peaktopo. O0-
JacTh MPUMEHEHHS METO/IA.

3. TeopeTHueckHne OCHOBBI 3aIIUTHI THAPocdepbl 0T cOPOCOB BPEIHBIX BelleCTB

5. Knaccugpuxayua cmounwvix 6o0. Knaccuukanusi CTOUHBIX BOJ 10 MPUHIUITY AOIY-
CTMMOCTH UX UCIIOJIb30BaHUS B 000POTHOM BoJjocHaOxeHuu. Kitaccudukanus cTOUYHBIX BOJ B
3aBHCHMOCTH OT MECTa X 00pa3oBaHUs B TEXHOJOrmueckoM npomecce. Knaccudukanus npu-
Mecel BOJIbI ¢ y4eTOM (ha30BO-TUCTIIEPCHOMN XapaKTEPUCTUKH 3arPsI3HEHUH M X XUMHUYECKOTO
cocrasa (o Kynsckomy). JInoduiibHble u 110(oOHbIE KOJIIOUbI, XapaKTEPUCTHUKA UX YCTOM-
YUBOCTH. MUILIEIIISIPHBIE U MOJIEKYJISIPHBIE KOJUIOHIbI, UX CBOMCTBA.

6. T'uopomexanuyeckue cnocobbi OUUCMKU CIMOYHBIX 600. TEOPHSI IPOIECCOB OTCTANBA-
HUS B [10JI€ TPAaBUTALIMOHHBIX CHIL. [ mapaBiuyeckas KpynHoCTh yacTull. KuneTtuka paccianBa-
HUS TTOJIMUCIIEPCHBIX CyCTIeH3ui. [IpHHITNT TOHKOCIOHHOTO OTCTaWBaHUS, MEXaHU3M IPOIEC-
ca. Teopus mpoIecCOB OUUCTKU OT BCIUIBIBAIOLINX IpuMeceld. Teopus nmporeccoB oTCTauBaHUs
B TI0JI€ IIEHTPOOSKHBIX cHil. DaKTOp pa3AeIeHHS.

OunbTpoBaHNE, MEXAaHHU3M IPOIIECCOB B 36PHUCTOM CJI0€. XapaKTEPUCTUKU TOPUCTOM
Cpefbl: TIOPO3HOCTH M yIeIbHAsE MOBEPXHOCTh. Pacder ¢punbrporukina. TpeboBanus, peabsBis-
eMble K QUIBTPYIOIUM MaTepUaIaM.

1. Qusuxo-xumuyeckue cnocoovbl OYUCMKU CMOYHbIX 600. TeopeTHdecKue OCHOBBI (JIO-
TAI[MOHHOT'O CIIOCO0a OUYUCTKU CTOKOB. DIOTOpEareHTh! Al OYUCTKU CTOUYHBIX BOJ, UX KJIaCCH-
dukamus u xapakrepuctuka. @akTopsl, Biustone Ha 3GGHEeKTUBHOCTH IIpoliecca.

[Tonatne 00 YCTOMUMBOCTH MAMCIEPCHBIX CHCTEM. OJEKTPUUYECKUH U CTPYKTYpHO-
MeXaHW4YeCKUi (aKTOphl cTabmIM3auu JuoGOOHBIX KOJUIOWIOB. TeopHs MPOIEecCoB KoaryJs-
un. CTpoeHHe KoaryJsiUOHHBIX CTPYKTYp U UX CBoOMcTBa. Teopus nmpoueccoB GIIOKYyISIIH.
Tunsl KOaryJisHTOB, UX XapaKTePUCTUKA U MEXaHU3M JeUcTBUA. THIbI QIIOKYISIHTOB, UX Xapak-
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TEPUCTHUKA U MEXaHU3M JICUCTBUS.

OuuncTKa CTOYHBIX BOJI OT UCTMHHO PAacTBOPEHHBIX KOMIOHEHTOB. AlcopOuus Ha TBEp-
IeIX copbentax. M3orepmbl copbunu. AncopOuus Ha TBepAbix copbentax. dopMupoBaHue u
nepeHoc (ponta agcopbumu. Cratuueckas U TMHAMAYECKas aKTUBHOCTH copOeHTa. AncopOrus
aKTUBUPOBAHHBIMU yrisiMu. Perenepanusi agcop6entoB. Teopus mpoliiecca HOHHOTO OOMEHa.
OcHOBHBIEC 00JIaCTH IPUMEHEHUSI HOHUTOB. Teopus mporecca SKCTpakuuu. M30TepmMbl SKCTpax-
nuu. KoaddumumenT pacnpenenenus.

OcHoBHBIE TpeOOBaHMSA K HKCTpareHTy. MemOpaHHBIE mpouecchl pasaeneHus. Kimaccu-
dukanus MeMOpaH MO MEXaHU3MY JIEHCTBUS U XapaKTepy CTPYKTypbl MeMmOpanbl. OCHOBHBIE
TpeOoBaHus, MpeabsBIsIEMble K MeMOpaHaM mpu ux BbiOope. TeopeTHueckue OCHOBBI METO/A
oOpaTtHOro ocmoca. JIocToMHCTBa M HEJAOCTATKH MEMOpPaHHBIX MeTOH0B. DaKTOpHI, BIUAIONINE
Ha MEMOpaHHBIE MPOLIECCHI.

DNEKTPOXUMHYECKHE METOAbl 00pabOTKU M OYUCTKU CTOYHBIX BoA. OOIacTh mpuUMeHe-
HUSL.

KonnuecTBeHHbIE XapaKTepUCTUKU OIEHKU (P (HEKTUBHOCTH 3JIEKTPOXUMHUYECKHX METO-
noB. [Ipoueccel, mpoTekaronue Ha KaTofe U aHOJEe MPU HNPOINYCKAHUU IIEKTPUUYECKOrO TOKA.
AHO/IHOE OKHCJICHHE U KaTOJHOE BOCCTAaHOBJICHUE MpuMeceil. Teopus mpoiiecca dIeKTpoKoary-
JSUM, TajbBaHOKoarysiuuu. Teopus nporecca snexkrpodorauuu. Teopus nporecca 3aeKTpo-
JUan3a.

8. Xumuueckue memoowvt ouucmku cmounvix 600. HeliTpanusanus, OKACIEHUE, BOCCTA-
HOBJICHUE.

Xumuueckas (peareHTHas) OYMCTKa, KOTOpasi MpEACTaBIsIeT cOO00i coueTaHwe paszind-
HBIX TUIIOB XUMHUYECKHUX PEaKIIHUii, MPUBOASIINX K YIAIEHUIO U3 CTOYHBIX BOJI TOKCHYHBIX KOM-
NOHEHTOB. K XMMUYECKHMM MeTOJaM OYUCTKU CTOYHBIX BOJ OTHOCST HEMTpanu3aluio, OKHCIIe-
HUE U BOCCTAaHOBJICHHME, OCaXJIE€HHE. XMUMHUUYECKYI0 OYMCTKY IPOBOJAAT MHOrAA KAk INpeaBapu-
TEJNbHYIO Tepe]] OMOJIOTHYECKON OUMCTKOMN WU TMOCJIe Hee KaK METOJl JOOUYMCTKU CTOYHBIX BOJ.
XuMHUECKasi OYMCTKA CBSI3aHa C UCIOJIb30BAHUEM PA3JIMYHBIX PEAareHTOB, KOTOPbIE BBOAATCS B
CTOKH M BCTYNArOT BO B3aUMO/JICHCTBUE C BpeAHBIMU NpuMecsiMu. HeliTpanu3anus CTOUHbBIX BOJ
— 3TO XMMMUECKasl PEaKLus, BEAYIIas K YHUUTOKEHUIO KUCIOTHBIX CBOMCTB pacTBOpa C IMOMO-
HIbIO LIEJIOYEH, a MIEJIOYHBIX CBOMCTB pacTBOpPA — C MOMOIIBIO KUCIOT. O CTENEeHU KUCIOTHOCTU
WIM LIENOYHOCTH PAacTBOPa MOKHO CYIUTh IO 3HAYEHUIO BoAopoAHoro nokasarens pH. [Ipak-
TUYECKU HEUTPAIBHBIMU CYUTAIOTCS BOJBI, MMetomue pH = 6,5-8,5. Helitpaimzanuio MOXHO
IPOBOJUTH PA3IUYHBIM ITyTEM: CMEIIEHHEM KHUCJBIX U IIEJIOYHBIX CTOYHBIX BOJ, 100aBICHHEM
peareHToB, (GUIBTPOBAHUEM KHCIBIX BOJ uYepe3 HeHTpaiausyoline Marepuainbsl. Beibop Merona
HEeUTpanu3anuu 3aBUCUT OT 00beMa M KOHIIEHTPALUU CTOYHBIX BOJ, OT PEeKUMa MX IMOCTYILJIe-
HUS, HAIMYUS U CTOMMOCTH peareHToB. B mporecce HeWTpanuzanuu MOTyT oOpa3oBBIBATHCS
0CaJKH, KOJIMYECTBO KOTOPBIX 3aBUCUT OT KOHIIEHTPALMU M COCTaBa CTOYHBIX BOJ, a TAKXKE OT
BUJIa U PACX0/la UCIIOJIb3YEMBIX peareHToB. /[ yaneHust U3 CTOUHBIX BOJ HOHOB TSKEINbIX Me-
TAJIJIOB HauboJsiee pacpoCTPaHEHbl peareHTHbIE METOJIbl OYHUCTKHU, CYIIHOCTh KOTOPBIX 3aKITIO-
yaeTcs B NEPEBOJIE PACTBOPUMBIX B BOJIE BEILIECTB B HEPACTBOPUMBIE MPHU J00aBICHUH pa3any-
HBIX PEareHTOB C MOCJIEAYIOIUM BbIIEJIEHUEM UX U3 BOJBI B BUJE Ocajka. B kadecTBe pearcH-
TOB JIJISl YAQJIEHUSI U3 CTOYHBIX BOJ MOHOB TSKENBIX METAJJIOB MCIONB3YIOT THAPOKCHU/IBI Kallb-
U U HATpUs, CyabQuU] HATpUs, pa3iuyHble OTXOAbI. [Iporecc MpPOBOAUTCS MPHU PA3TUYHBIX
3HaueHusx pH. Peakiuu okuciaeHHs-BOCCTaHOBIIEHUSI — 3TO OJHOBPEMEHHOE OKHCIIEHUE OJHUX
KOMITOHEHTOB U BOCCTaHOBJIeHHE Apyrux. [ 00e3BpekuBaHus IPUMEHSIOT Hanbosiee pacipo-
CTpaHEHHbIE OKHUCIUTENIN U BOCCTAHOBUTEIH:

— OKHUCJIMTEIN — KUCJIOPOJ WIM BO3AYX, 030H, XJIOp, TMIIOXJIOPUT, IEPMAHraHAT Kajus,
IpUYEM OKUCIHUTENIbHAs CIOCOOHOCTh MepMaHraHaTa 3a- BUCHT OT BEJIMYMHBI KUCIIOTHOCTHU pac-
TBODA;

— BOCCTAHOBUTENHU — XJIOPHUT, cyiabdar xene3za(ll), runpocynsdar, okcun cepri(1V), ce-
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POBOJIOPOJI. — MIEPOKCHUJT BOJOPOa MOXKET ObITh M OKHCIHTEIEM M BOCCTAaHOBUTENEM. B Kucmon
cpezne 6osee OTYETIIMBO BBIPAXKEHA OKUCIUTENbHAS (DYHKIUS MEPOKCHAA BOJOPOA, a B MIEI0Y-
HOW — BoccTaHOBUTENbHAs. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU TIPUMEHSIOT IS TIpe-
BpaIlleHUs] TOKCUYHBIX BEIIECTB B O€3BpEIHBIC, & TAKXKE JUIS M3BJICUYCHHUS [IEHHBIX KOMIIOHCHTOB.
MeTobl BOCCTAHOBUTEIIBHOW OYUCTKH BOJI MPUMEHSIOT B TEX CIy4asX, KOTJIa CTOYHBIC BObI
coJiepKar JIETKO BOCCTAHABIMBAIOIIMECS BEIIECTBA. DTH METO/IbI ITMPOKO UCHOIB3YIOT I Y-
JICHUSI U3 CTOYHBIX BOJ COCIMHEHHI PTYTH, XPOMA, MBIIIbSIKA.

9. buoxumuueckas ouucmrka cmounsix 600. TeopeTnyeckue OCHOBBI METO0/1a OMOXUMHUYe-
CKOM OYMCTKH CTOYHBIX BOJI. bHOIIEHO3 aKTUBHOTO WIiIa U OMOIUICHKH. BIusHUe pa3TuvHbIX (ak-
TOPOB Ha MpoILecC OMOIOrHUeCKOr 0UMCTKH. J[03a 1 BO3pacT akTUBHOTO uia. MI1oBbIil HHIIEKC.
Pereneparusi aktuBHOro wia. bruoiormdeckas o4MCTKa B a’pOTEHKAX: OKHUCIHMTEIbHAs MOII-
HOCTh, OCHOBHBIC ATaIlbl OYMUCTKHU. [IpruMeHeHue Kuciopoa isi OMOJIOrHIecKoi O9icTKu. bro-
JIOTHYECKasi OYUCTKA B OMOUIbTpaX: OKHCIUTEIbHAS MOLTHOCTh, OCHOBHBIE 3TaIlbl OYHCTKH.
TpeGoBanwsl, MPEABABISAEMbIC K CTOYHBIM BOJIaM, IIOCTYIAONIUM Ha a9POTEHKU U OMO(DUITBTPHI.
buonorudeckas ourictka B Ouonpyaax. AHa poOHasi OYMCTKA CTOYHBIX BOJ. TeopeTudeckue oc-
HOBBL.

10. Tepmuueckue memoovt ouucmku u 06e38PeAHCUBAHUA CMOYHBIX 800. TEOPETHUCCKUE
OCHOBBI M€TO/1a TTapo(a3HOro OKUCICHHS («OTHEBOU METO»). TeopeTnuecKkrne OCHOBBI METO/1a
KHUJIKO(DA3HOTO OKUCIICHHS U METO/1a TEPMOKATATUTUIECKOTO OKHUCIICHUS B TIApOra3oBoi dase.

6. TEMBI IPAKTUYECKNX U CEMUHAPCKHX 3AHSATUN

Tema Bonpocsl k Teme ®opma
Ne MpoBeJe-
HUS
Beenenue B xypc | Llenu u 3agaun quciumuinHel. MecTo IUCHUIUIMHEL B CUC- | CEMUHAP
«OxpaHa TpHUpO- | TEME PKOJOTHYECKUX HayK. CBS3b CO CMEXHBIMU JUCIIH-
TTBD) mnHaMu. Llenu u 3amadyu 3aluThl OKpYXKAroMIed mpH-
ponHo# cpeapl. O01IHe MPOoOIeMBI 3aIUTHI OKPYKAIOIIEH
1 cpenpl. EcTecTBEHHBIE M MCKYCCTBEHHBIE UCTOUYHUKH 3a-
' rpsisHeHus. CaHUTapHO-TUTHEHUYECKUE, SKOJIOTMUYECcKHe
U DKOHOMUYECKHE TIOCIENCTBUS AHTPOIIOT€HHOMN Jes-
TenbHOCTU. [lokazaTenu kayecTBa OKpY’KaroIIEeH Cpemsl.
CaHuTtapHble TpaBWJIa W TUTHEHUYECKHE HOPMATHBBI.
[Tonsrue IJAK, T1JIB, HAC, U3A, HII, CU.
OcHoBHBIE  (u- | ArperatHble cocTOsiHUS BemiecTBa. [loHsATHE M KiaccH- | ceMUHAp
3UKO- ¢buKkanysa TUCHEPCHBIX cUcTeM (IO arperaTHOMY COCTOSI-
XUMHUYECKHE HUI0, croco0y (popMupoBaHus, pazMepy AUCIIEPCHOM ¢a-
cBOMcTBa  ynaB- | 361). OCHOBHBIC CBOMCTBA MbUICH: TJIOTHOCTh (MCTHHHAS
, | JMBACMBIX  dHac- | M HACBIHAA), YAeTIbHAs MOBEPXHOCTb, CBHITYYECTb, JUC-
THUL. MEPCHOCTh, ar€3UOHHbIE U aOpa3uBHBbIE CBOIICTBA, I'UT-
POCKOIIUYHOCTh U PACTBOPUMOCTB, IEKTpUUECKas 3apsi-
KEHHOCTh YacTHII, CIIOCOOHOCTH a3p030Jiel K CaMOBO3TO-
paHuIo U 00pPa30BAHHUIO B3PHIBOONACHBIX CMECEH ¢ BO3y-
XOM.
Teopernueckne | 3akoH comnpotuBieHUs. (OCHOBHBIE 3aKOHOMEPHOCTH | CEMUHAp
OCHOBBI OYHCTKHU | IBWKEHUS U ocaxkaeHus nbuti. Kiaccuukanus MeTooB
3 BO3/yXa OT TBEp- | M almapaToB JIs 00e3BPEKMUBAHUS MBUIETa30BbIX BHIOPO-
" | mBIX  a3po30iib- | coB. OCHOBHBIC XapaKTEPUCTHKH MbLICYIABINBAIOIIETO
HBIX YaCTHII. o0opynoBanusi. ['paBUTAIIMIOHHOE OCAXJIEHHE YaCTHUI[ ad-
po3ouist (cBOOOTHOE M CTECHEHHOE ocaxaeHue). Muepnu-
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OHHOE U HEHTPOOEKHOE OCAXKJECHUE NbLIEBBIX YaCTHII.
@unbTpOBaHKUE a’3pO30JIbHBIX YacThll. [loHATHE cTanuo-
HapHOW M HecTalnroHapHOW ¢GuibTpanuu. OCHOBHBIE Me-
XaHU3MBI BBIICTICHUS TBEPIBIX adPO30JIbHBIX YACTHIl U3
MBUIEBO3AYITHON cMmecu (3¢ (deKT KacaHus, WHEPIHOH-
HbIH, AU(QY3UOHHBIA U ANEKTPOCTATUYECKH MEXaHU3-
MBI, CHTOBBIN 2D (DEKT).

TeopeTnueckue
OCHOBBI OUHCTKHU
BO3/JyXa OT raszo-

AOcopOnmoHHas OYMCTKa Ta3oB. TpeOoBaHUsI, MPETbB-
nsiemble K abcopOentam. dusnueckas u xumudeckas ab-
copOmus. O0iacTh MPUMEHEHUS METOAAa B TPOMBIIUICH-
Hoctu. CTaTuka U KHHETHKA Ipolecca.

AnicopOLMOHHAas OYMCTKA ra30B. TUIBI U HA3HAYEHUE ajl-
copOeHToB. CriocoObI pereHepalud U peakTUBALUU COp-
6enroB. Kuneruka nponecca. OcOOEHHOCTH MOJIEKYJIAP-
HOM, 00beMHOM U MOBEpXHOCTHOU nudPy3uu. Junamuka
nporecca ajacoporuu (u3MeHeHue (GpoHTa COpOIUH, T0-
HSTUE BpeMsl 3alIUTHOTO ACHCTBUS CIIOS aCOPOEHTA, BbI-
cora pabotaromiero cios). [locTpoeHue BBIXOTHOW KpH-
BOI azicopOruu (MOHATHE AMHAMUYECKAs afcOPOLIOHHAs
CIIOCOOHOCTh, paBHOBECHAas aJCOPOLMOHHAs CIOCO0-
HOCTb). MeTO/Ibl KaTAIUTUYECKONW U TEPMUUECKON OUHCT-
KH OTXOJISIIIUX Ta30B.

ceMHUHap

00pa3HbIX MpHU-
MeceH.
Knaccudukarus

CTOYHBIX BOJI.

Knaccugukarust CTOYHBIX BOJ IO MPUHIIUITY JOITYCTUMO-
CTH UX HCIOJIb30BaHUS B OOOPOTHOM BOJIOCHAO0)KEHUHU.
Knaccugukaiusi CTOYHBIX BOJ B 3aBUCHMOCTH OT MECTa
X 00pazoBaHUs B TEXHOJIIOTHYECKOM Mpouecce. Kinaccu-
¢bukanus npuMeceil Boapl ¢ yueToM (a3zoBO-AUCIEPCHON
XapaKTEPUCTHKH 3arpsS3HEHUH M WX XMMHYECKOTO COCTa-
Ba (mo Kynbckomy).

ceMHUHap

Teopust mporecCoB OTCTaMBAHMS B IOJE TPaBUTALUOH-
HBIX cWI. ['mapaBinueckas KpynHOCTh yacTull. KnHernka
pacciavBaHusg TMOJUAUCHEPCHBIX cycneH3uid. [lpuHuun
TOHKOCJIOMHOTO OTCTauBaHUs, MEXaHU3M Iporecca. Teo-
pUsl MPOIIECCOB OYUCTKH OT BCIUIBIBAIOIIMX IMPUMECEH.
Teopust mpoIIeCCOB OTCTaWBAHUS B TOJIE IEHTPOOCSIKHBIX
cun. @akrop pazaeneHus. DOUIBTPOBAHUE, MEXAHU3M
MIPOLIECCOB B 3€PHUCTOM ciioe. XapaKTepUCTUKH MOPHC-
TOM CpeJibl: TOPO3HOCTh U yJIeTbHas IOBEPXHOCTb.

CeMHHap

I'mppomexanunye-
CKHE€  CIIOCOOBI
OYHNCTKH  CTOY-
HBIX BOJI.
dusnko-
XUMHYECKHE
CIIOCOOBI  OYHCT-

KW CTOYHBIX BOJI.

Teopernueckre OCHOBBI (PIIOTAIIMOHHOTO CIIOC00a OYUCT-
K1 CTOKOB. DJIOTOpEareHThl JUisi OYUCTKU CTOYHBIX BOJI,
UX Kraccuukanus W XapakTepucThka. DakTopsl,
Brustone Ha dddexTuBHOCTH Tporecca. [lonsTue 06
YCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. ODJIEKTPUYECKHN U
CTPYKTYpHO-MEXaHUYECKH  (hakTOpbl  CcTaOWIM3alUU
TMo(OOHBIX KOJIIOU0B. Teopus MpoLeccoB Koarysinu.
CtpoeHHe KOaryisIMOHHBIX CTPYKTYp M WX CBOMCTBA.
Teopus npoueccoB (uokynsauuu. TUITBI KOATYISIHTOB, X
XapaKTePUCTHKA M MEXaHU3M JCHCTBHSI.

XUMHAYECKHE Me-
TOABbI OYHMCTKHU

Heiitpanu3zanuus, OKHCIEHUE, BOCCTAHOBJIEHUE. OKHUCIIHU-
TEeJNU — KUCJIOPOJ UIU BO3AYX, O30H, XJIOP, THIIOXJIOPHT,

CeMUHAp
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CTOYHBIX BOJ.

NepMaHraHaT Kajus, NpUYeM OKHUCIUTEIbHAsl CHOCo0-
HOCTB IICpMaHIraHaTa 3a- BUCUT OT BCIMYHUHBI KHCJIOTHO-
CTH pacTBOPa; BOCCTAHOBUTEIHU — XJIOPHT, Cylb(]ar xerne-
3a(Il), ruapocynsdar, okcua cepri(IV), cepoBomopoa. —
MEPOKCU]T BOJIOPOAA MOXKET OBITh U OKHCIUTEIEM U BOC-
crtaHoBuTeneM. B kucioi cpene 0osiee OTYETIUBO BbIpa-
JKE€Ha OKUCIUTEeIbHas (YHKIUS MEPOKCHUIa BOAOPO/a, a B
HIEJIOYHOM —  BOCCTaHOBUTENbHAs.  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMA MPUMEHSIOT JUIsl MpeBpa-
IIEHHUS TOKCUYHBIX BEIICCTB B 6€3Bp€[[HBIe, a TaKXKE OJId
U3BJICYCHHS IICHHBIX KOMIIOHEHTOB. MeTojbl BOCCTaHO-
BUTEJILHON OYHUCTKU BOA INPUMCHAIOT B TCX ClIy4dasaXx, KO-
rla CTOYHBIE BOJBI COZIEpXKaT JIETKO BOCCTaHABIMBAIO-
1I1ecs BELECTBA.

buoxnmnueckas
OYHCTKA CTOY-
HEIX BOJI.

TeopeTnueckre OCHOBBI METO/a OMOXUMHUYECKON OYHCT-
KM CTOYHBIX BOJI. BUOIIeH03 aKTUBHOTO MJIa U OMOTUICHKH.
Bnusinue pa3nuuHbix (pakTOpoB Ha MpoLecc OMOoJIoTHYe-
CKOM ouMCTKH. J[03a M BO3pacT akTUBHOro uia. MnoBbii
uHjekc. Perenepanus aktuBHOro wia. buonmoruueckas
OYMCTKA B a’POTEHKAaX: OKUCIUTEIbHAs MOIIHOCTh, OC-
HOBHbIE 3Tanbl O4MCTKH. [Ipumenenue kucnopona s
Onooruueckod O4YMCTKH. buosorumyeckass ouMcCTKa B
OuouIbTpax: OKUCIUTEIbHAS MOIIHOCTh, OCHOBHBIE
STanbl OYUCTKU. TpeOoBaHUsA, MPEAbSIBISIEMBbIE K CTOY-
HBIM BOJIaM, MOCTYHAIOUIUM Ha adpPOTEHKU U OMOPUIBT-

pBI.

CEMHHAp

10.

Tepmuueckue
METOJIbl OYHCTKU
U 00e3BpexMBa-
HUs CTOYHBIX
BOJI.

TeopeTnueckre OCHOBBI MeTOa Mapo(azHOTO OKUCICHUS
(«orneBoit Metonay). TeopeTudyeckne OCHOBBI MeETO/A
KUAKOPA3HOTO OKUCICHUS M METOJla TepMOKaTaluTHde-
CKOTO OKHMCIIEHUS B ITapora3oBoi (ase.

CeMUHap

7.

JIABOPATOPHBIE PABOTDI, IIPAKTUKYMbI

JlanHbIl BU paboThl HE ipeycMoTper YII.

TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®@EPATOB
. DKOJIOTHYECKOE COCTOSHUE T. Y IbSIHOBCK.
. DKOJIOTUYECKOE COCTOSIHHE T. bapsI.
. DKoyorndeckoe cocrosinue r. HoBoyJIbSHOBCK .
. DKOJIOTHYECKOE COCTOSTHUE T. J[UMUTPOBrpa.

. DKoJIoru4eckoe cocrosiuue p. Cpusra.
. Dxosiornueckoe coctosinue p. NHza.
. DKOJIOTHYECKOe cocTosiHue p. bapsimi.

8
1
2
3
4
5. Dxojoruueckoe cocrosuue r. Musza.
6
7
8
9

. Okonornyeckoe cocrosinue p. Cypa.
10. Dxomornyeckoe cocrossHue p. ChI3paHKa.
11. Dkonoruueckoe cocrosguue 03. UepHoe.
12. Dkonornueckoe cocrossaue 03. Cernoe HukomaeBckoro p—Ha.
13. Dxonoruyeckoe cocrosinue 03. CreTinoe bapeiickoro p—Ha.
14. Dxonornueckoe coctossHue 03. benoe Hukopnaesckoro p—Ha
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15. Okonorunueckoe cocrosHue OOIIT r. YangHoBCKa.

16. Oxonornyeckoe cocrosiare OOIIT reonornyeckoro 3Ha4eHus B Mpejienax r.
VibsgHOBCKA.

17. Oxonornueckoe cocrosaue OOIIT «BurHOBCcKas Pomay.

18. Dkonoruueckoe coctossHUE MpupoaHoro komruiekca «Ilapk [ToGeapn»

19. Dkonornyeckoe cocrosiuue OOIIT «MapHIIKUH POJTHUKY.

20. DKOJIOTHYECKOE COCTOSTHUE TTPUPOIHBIX KOMILIEKCOB Mapka «lIpudpexHbIii.
21. DKOJIOTHYECKOE COCTOSTHHE MTPUPOTHBIX KOMIUIEKCOB Mapka «CeMbsi».

22. DKOJIOTUYECKOE COCTOSIHUE TIPUPOIHBIX KOMIUIEKCOB CKBEPOB T. YJIbSTHOBCKA

TpedoBaHusi K 0()OPMIIEHUIO TEKCTA KYPCOBbIX PadoT:

Iona: cnea — 30 mm, cupaBa — 10 mm; cBepxy, cauzy — 20 mm. Llpudt — Times New
Roman, pasmep — 14, uareppan — 1,5.

Cmpykmypa pabombpi.

1. TutynpHBIN THCT (HAUMEHOBaHUE YYeOHOTO 3aBEJICHHS, Ha3BaHUE KadeIpbl, BUI pado-
TBI (KypcoBasi paboTa), Ha3BaHUE TEMbI, Ha3BaHUE y4eOHOW JUCIUIUIMHBL, TPYIA, UCIIOTHUTEINb,
ropon, rox) (ITpunoxenue)

2.0rnaBneHue padoThl

3.BBenenue

4.0OcHOBHOE coziepKaHuE pabOThl — PACKPBITUE TEMBbI

5.3aknroueHue (BbIBObI, PE3IOME)

6. bubnmorpadus

7. lpunosxxenue (mpu HEOOXOAMMOCTH )

Bo BBeneHnn HeoOX0aMMO: 000CHOBATh aKTyalbHOCTh BBIOPAHHOW TE€MBI, T0OKa3aTh CTe-
NIEeHb €€ Pa3paOdO0TaHHOCTHU B JIUTEPATYype, YKa3aTh eb U 331a4u paboThl, O0BEKT U MPEJIMET HC-
cienoBanus. O0beM BBEACHUS JOJKEH OBbITh HE Oosiee 2-3 CTpaHMUIL.

B ocHoBHOI1 yacTu paboThI, cOCTOsAIIEH U3 HECKOIBKUX maparpadoB (He Oomee 2-3), u3-
JaraeTcs MaTepuaj TEMbl B COOTBETCTBUH C TEMH 3a/ladaMH, KOTOpPbIE TIOCTABJIEHBI BO BBEICHUH.
B paborte HEOOXOIMMO paccMOTPETh CYIIHOCTh M COZEp)KaHWE MpPEIMeTa UCCIEIOBaHUs, JaTh
MOCTaHOBKY MPOOJIEMBbI, CPABHUTH U 00OOIIUTH TOUKH 3pEHHs pa3IMUHbIX aBTOPOB 10 3TOI Mpo-
Oneme, MIPUBECTH JaHHBIE UCTOPHUYECKOTO XapaKTepa, MOKa3bIBAIOIINE NU3MEHEHHS BO BPEMEHHU
MOJIX0/10B K PEIICHUIO IPOOIIEMBI.

OO0s13aTeNbHBIM TPU TOJTOTOBKE KYPCOBOW PabOTHI SBIISIETCS] HATMYKME KPATKUX BBHIBOJIOB
B KOHIIe pabOTHl U HAJIMYME CCHUIOK Ha aBTOPOB, YbH MaTepHallbl UCIIONB3YIOTCA B pabote. Criu-
COK HCIIOJIb30BaHHBIX MCTOYHUKOB U JIUTEPATYPHI TOJKEH CO/IepKaTh He MeHee 10 MCTOYHHKOB
He crapuie 5 net. O0umii 00bem paboThl He KoskeH ObITh Oosee 30 cTp.

9. HEPEYEHbBb BOIIPOCOB K DK3AMEHY

1. AxryanbHbIe IPOOJIEMBI 3aLIUTHI OKPYKAIOLIEH cpebl. ArperaTHble COCTOSIHUSA YIaBIIH-
BaEMbIX BEIIECTB.

2. AbspoaucnepcHbie cucTeMbl. OCHOBHBIE MOHSATHS U KIacCH(PUKAIUH.

3. CBoiicTBa a3p030JIBHBIX YACTHI] M METOJIbI KX OTNpeieieHus (TUIOTHOCTD, yeIbHas Mo-
BEPXHOCTb, aIT€3MOHHBIE U a0pa3UBHBIC CBOWCTBA YACTHII).

4, CBoiicTBa a3p030JIBHBIX YACTHI] M METOJIbI KX OTPEIeICHUS (€CTECTBEHHAS U UCKYCCT-
BEHHAsI KOAryJISIUs MbUICH, ChIMTyYeCTh U TUTPOCKOMUYHOCTD MbUIEBBIX YACTHUIL).

5. CBoiicTBa a3p030JIBHBIX YACTHI] M METOJIbI KX OTPEICICHUS (CMAaYMBAEMOCTh, JICKTPH-
YECKHE CBOMCTBA TbLICH ).

6. CnocoOHOCTH a3p030JIei K CAMOBO3TOPaHHUIO U 00Pa30BaHUIO B3PHIBOOITACHBIX CMECEH
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9.
10.
11.

12.

13.

14.

15.
16.

17.

18.

19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.

32.

33.

34.

35.

36.

C BO3JIyXOM.
JlucriepcHOCTh IBUIEBBIX YaCTHUI] U METOABI ONpeesieHus (PPaKIIMOHHOTO COCTaBa Ibl-
mu. IlpencraBienue pe3ysibTaTOB aHAIN3a CUTOBBIM U CEIUMEHTOMETPUUECKUM METO-
JIaMH ).

JlicriepcHOCTh IBLIEBBIX YACTHUI] U METOABI ONpeeeHHs (PPaKIIMOHHOIO COCTaBa Ibl-
mu. [IpencraBienne pe3ynbTaToB aHATN3a MUKPOCKOITUYECKH METO/I U METO/I BO3YIII-
HOH cenapaluu.

JuddepernmansHas olleHKa pe3yabTaTOB TUCTIEPCHOTO aHAIN3A.

WHTerpanbHas OLleHKa pe3yJIbTaTOB AUCIEPCHOIO aHAIU3a.

OcHOBHBIE 3aKOHOMEPHOCTH JIBHYKEHHSI M OCAKICHHS MBUIEBBIX YacTUI. 3aKOH COIPO-
TUBJICHUS.

OuncTka a’po3oieit Mo JeCTBUEM IPABUTAIIMOHHBIX CHJI, PACYET CKOPOCTH OCaXKIe-
Hus yactull. O0nacTh NPUMEHEHHsI TPaBUTALIMOHHBIX IbLICYJIOBUTENCH.

OCoOeHHOCTH OYMCTKA adPO30JIeH MOJT AEHCTBHEM MHEPIIMOHHBIX U IIEHTPOOEIKHBIX
cuil. TeopeTnueckre OCHOBBI IIpoIiecca.

dwu3nyuecKre OCHOBHI YIABIMBAHUS IBUTH B AJIeKTpodmibTpax. KoHCTpyKTHBHAS cXxema
anmapara.

OuucTka a’po30Jie 1Mo IeHCTBUEM KYJIOHOBCKHX CHJI, paCYET CKOPOCTH Apeida.
OCHOBHBIE CTaJJH YJIABIMBAHUS IBUIM B AJIEKTPOGMIbTpax. SBIeHre 00paTHON KOpo-
HBIL. SIBJI€HUE 3anMpaHus KOPOHBHI.

dusnueckue ocHOBbI puibTparnuu raza. CrtalroHapHas U HeCTallMOHApHas GUIbTpa-
IS Ta30B.

dusnueckue 0OCHOBbI MOKPOIl 04HMCTKHU ra3oB. CIocoObl KOHTAKTa MBUIETa30BOT0 MOTOKA C

KHUJIKOCTBIO.

Onenka 3¢ (eKTUBHOCTH pabOoThI MbUICYIOBUTENIEH.

Krnaccudukanust METOI0B U anmapaToB 00€3BpeKUBaHUS BEIOPOCOB OT Ta30- U mapoodpas-

HBIX [IPUMECEH.

OcHoBBI a0COPOIIMOHHON OYMCTKH BhIOpOCcOB. Knaccudukanus metosa.

Cratuka nporecca abcopoumu.

Kuneruka mpouecca abcopOuuu.

AncopO1ust ra30BbIX BEIOPOCOB (0COOEHHOCTH (PU3MUYECKON M XMMUUYECKOH aJIcopOLun).

Tuns! ancopOenToB. O0nMacTh MPUMEHEHHUS, TPEUMYILIECTBA U HETOCTATKHU.

JlecopOuust 1 peakTUBAIMS MOTJIOIIEHHBIX TpUMeceit

TepmoanHaMuka npouecca aacopOuuu. Buast nuddysuil. 3akonsr Ouka.

Junamuka npouecca agacopOiun. BeixonHas kpuas agcopouuu.

KoHcTpykinu ancopOepoB HEPEPHIBHOTO U IMTEPHOANIESCKOTO ICHCTBHSL.

KartanuTiueckas o4ncTKa ra3oBbIX BHIOpOCcOB. OCOOEHHOCTH TOMOTE€HHOT'O M T'€TePOTreHHO-

r'o KaTajm3a.

Karanutnueckas ouncTka ra3oBbIX BHIOPOCOB. TpeboBaHus, MpeIbsaBIsIeMble K KaTalu3a-

TOpam.

KuHneTHka rereporeHHoro Katajinsa.

Knaccugukarus TMCepCHBIX CUCTEM TI0 arperaTHOMY COCTOSTHUIO. THIIBI TUCTIEPCHBIX

CHCTEM 110 KHHETUYECKUM CBOWMCTBAM TUCIIEPCHOH (a3bl.

Knaccugukarust CTOYHBIX BOJI 11O MIPHHIIUITY JOMYCTHMOCTH UX UCTIOIB30BaHUS B CUCTE-

Max 00OpOTHOTO BOJIOCHA0KEHUS; B 3aBHCHMOCTH OT MECTa UX 00pa30BaHUs B TEXHOJIOTH-

YECKOM IpolLecce.

Knaccudukanus CTOUHBIX BOJ 110 arperaTHo-JUCIIEPCHOMY COCTOSHUIO puMeceit (1o

Kynbckomy); METObI OUUCTKH CTOYHBIX BOJI, COOTBETCTBYIOLIME PA3INYHBIM IpyNIamMm

knaccudukanuu KymbCckoro u TOMOTHEHUS K 3TON KIacCH(PUKAIUH.

JIno¢unbHble 1 TMO(YOOHBIE KOIIONIBI, XapaKTEPUCTHKA UX YCTOHUYMBOCTH. MULIEIISIPHBIE
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37.

38.

39.

40.
41.

42.

43.

44,

45,
46.

47.
48.
49,
50.
51.
52.
53.
54.

55.
56.

S57.

58.

59.

60.
61.

62.

63.

Y MOJIEKYJIIpHBIE KOJJIOHU/IbI, UX CBOWCTBA.

[Tonsitue «CanuTapHo€e COCTOSIHUE BoioeMay. OCHOBHbIE MOJI0KEHUS JOKYMEHTOB, peria-
MEHTUPYIOIINX 0XpaHy BoAHBIX 00bekToB. [Tonsarus I[TJIK, JIIIB, TTJIC.

Teopus nponeccoB orctanBanus. ['napasinyeckas KpynHocTh yacTuil. CKOpOCTh Ocaxk/e-
HUS 11apo00Opa3HoH (HemapooOpa3Hoii) YaCcTUIIbI [TO1 AeHCTBUEM CUJIBI TskecTU. Pacuer
CKOPOCTH CTECHEHHOT'O OCAKJCHMUSI.

Teopus nporeccoB orcranBanusa. Kuneruka paccianBaHus HOJUAUCIIEPCHBIX CYCIICH3UI.
OtcranBaHue B JaOOPATOPHBIX YCIOBUSAX U B IPOMBIIIJIEHHBIX anIapaTax.

[TpuHIMIT TOHKOCTOMHOTO OTCTaUBaHUS, MEXaHU3M ITpollecca.

Teopus nporieccoB OUMCTKU OT BCILIBIBAIOIIMX NpuMeceil. PacueT ckopoctu noabsema yac-
TUII JIETKOH JKUIKOCTH.

Teopus npolieccoB OTCTauBaHUs B 10JIe HEHTPOOEKHBIX cril. DakTop paznenenus. Muaekc
MPOU3BOIUTENLHOCTH. PacyeT CKOPOCTH JABMIKEHUS YaCTUIIBI B )KUIAKOCTU MO ACHCTBHEM
EHTPOOEKHOMN CHIIBI.

OWIBTPOBaHKE, MEXAHU3M IIPOLIECCOB B 3€PHUCTOM CII0€. XapaKTEPUCTUKU MTOPUCTOM cpe-
JIbl: IOPO3HOCTb U yJi€bHAasi IOBEPXHOCTb.

Mexanusm npoueccoB GUIbTPOBaHMS B 3epHUCTOM cioe. Pacuer ¢punbTponukia. Tpebo-
BaHUSI, IPEIBSIBIIIEMbIC K (QMIBTPYIOIINM MaTepHaIaM.

@DIIOTAIIMOHHBIN CITOCOO OYHCTKH CTOKOB OT B3BEILIEHHBIX BEIIECTB, TEOPHUS MIPOLIECCOB.
doTopeareHTHI A1l OYUCTKU CTOYHBIX BOJ, X Kiaccu(ukanus u xapakrepuctuka. dak-
TOpBI, BIUstoNnMe Ha 3(h(HEKTUBHOCTH IpoIlecca.

[TonsiTHE 00 YCTOMYMBOCTH TUCTIEPCHBIX CUCTEM. DIIEKTPHUYECKUI U CTPYKTYpPHO-
MeXaHUYECKUH (haKTOphI cTadMIU3aK TM0(POOHBIX KOJIJIOUIOB.

Teopus nporneccoB koarynsuuu. CTpoeHre KOaryJIsilIMOHHBIX CTPYKTYpP M X CBOMCTBA.
CBolicTBa KOAryJIsILIMOHHBIX CTPYKTYP.

Teopus nporieccoB GIOKYISAUH.

Tunbl KOAryJIIHTOB, MX XapaKTEPUCTUKA U MEXaHU3M JEUCTBHUS.

Tuns! GIOKYISIHTOB, UX XapaKTEPUCTHKA U MEXAHU3M JCHCTBUSL.

OuncTKa CTOYHBIX BOJ OT UCTUHHO PACTBOPEHHBIX KOMIIOHEHTOB. AJICOPOIIMS HA TBEPABIX
copOenTax. M3orepmsl copOuu. [IpubnmkeHHOe BEIYUCIEHUE U30TEPMBI aIcCOPOIINH Be-
LIECTBA.

AncopOuust Ha TBepIbIX copOeHTax. dopMupoBaHue U epeHoc GpoHTa agcopOuun. Ypas-
Henue lunoBa. CtaTrueckas U JUHaMUYecKasi akTHBHOCTh COpPOCHTA.

AncopOuust akTUBUPOBAaHHBIMU YIIIsIMU. Perenepanivs agcopOeHTOoB.

OuncTKa CTOUYHBIX BOJ OT HICTUHHO PAaCTBOPEHHBIX KOMIIOHEHTOB. Teopus nporecca HoH-
HOro oomMeHa. OCHOBHbIE 00JIaCTH IPUMEHEHUSI HOHUTOB.

Teopus nporecca skctpakiuu. M3orepmel skctpakuuu. Kospumuent pacnpeneneHus.
OcHoBHbIE TPeOOBAHUS K SKCTPAreHTYy.

MemOpanHble poriecchl pazaenenus. Knaccudukamys MeMOpaH Mo MeXaHu3My JecTBus
U XapakTepy CTpyKTypbl MeMOpaHbl. OCHOBHBIE TpeOOBaHUS, IpeAbBIIAEMble K MeMOpa-
HaM IIpH uX BbIOOpeE.

TeopeTnueckre 0OCHOBBI METO/Ia 0OpAaTHOTO ocMoca (TUNepPUIbTpaIus) U yabTpapuibT-
pauuu.

[Tpocreiimias ycranoBka 06paTHOro ocMoca. JJocTOMHCTBA M HEIOCTAaTKU METO/I0B.

Pacuer KOMTMYECTBEHHBIX XapaKTEPUCTUK MEMOPaHHOTO pa3zaeneHus. DakTopbl, BAUSIONNE
Ha MEMOpaHHBIC MTPOIIECCHI.

DIEKTPOXUMHUECKUE METOIbI 00PaOOTKM M OYMCTKU CTOYHBIX BOJ. OOIaCTh MPUMEHEHHS.
KonunuecTBeHHbIE XapaKTEPUCTUKH OLEHKU 3P (HEKTUBHOCTH IJIEKTPOXUMHUECKUX METOOB.
[Ipoueccel, mpoTekaronye Ha KaToJe U aHO/I€ IIPU MPOITYCKAaHUU 3JIEKTPUYECKOTO TOKA.
Teopus nporiecca MEKTPOKOAryISLnU, TaJIbBaHOKOATYJISLUH.
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64.
65.
66.
67.

68.

69.
70.

Teopus nporiecca 3eKTpodIOTAIIH.

Teopus nmpouecca dIEKTPOAUAIN3A.

Teopernueckre OCHOBBI METO/1a Tapo(azHOTO OKUCICHUS («OTHEBOH METOI»).
TeopeTrueckre OCHOBBI METO/Ia KUAKO(PAZHOTO OKUCICHHS U METO/Ia TePMOKATAIUTHYe-
CKOT'0 OKHCJICHHSI B TIapOora3oBoii ¢ase.

XUMHUYECKUE METO/Ibl OUMCTKH CTOYHBIX BOJ: HEUTpaIu3auus, OKUCIEHUE, BOCCTAHOBIIE-
HHE.

TeopeTrueckre OCHOBBI METO1a OMOXUMHUYECKOW OUYMCTKHA CTOYHBIX BOJI.

buorieHo3 akTHBHOTO Wila  OWOIUICHKU. BiusHue pa3nuyHbix (hakTOpoB Ha Ipolecc Ouo-
JIOTHUECKOHN OYKMCTKH.

10. CAMOCTOSATEJIbHASA PABOTA CTYAEHTOB
Coneprxanue, TpeOOBaHMS, YCIOBHUS U MOPSIOK OPraHU3aLUU CaAMOCTOATENbHON paboThI

oOyJaromuxcs ¢ yaetoM (Gopmbl 00yUIeHHS ONPEICIIIIOTCS B COOTBETCTBHM ¢ «llojoskeHnem 00
OpraHHU3ali CaMOCTOSITENIFHOM paboThl O0YYaIOIUXCS», YTBEPKICHHBIM YUEHBIM COBETOM
Yal'V (mporokos Ne8/268 ot 26.03.2019 1.).

dopma 00ydeHHs — QuHasl.

®opma
Ha3panmue pas- Bua camocrosTe1bHOI padoThI O6bemM B | KOHTPO-
JIeJIOB U TEM qyacax Bt
Ne
1 O6mue npobe- e IIpopaboTka y4eGHOTO MaTepuala ¢ UCIOIb30BaHHU-
MBI 3aIIUTHI OK- €M PeCypcoB y4eOHO-METOIUYECKOr0 U HH(OPMAIHOH-
pyKaroeii cpe- HOTO 00eCIeYeHHUs TUCIUILTHHBL; TECTHPO-
I e [loAroToBKa K TECTUPOBAHHIO; 6 BaHMeE,
AbL. LlOKasaTeIn e [loaroroBka k caaye SK3aMeHa YCTHBII
KayecTBa OKpYy- onpoc
Karuicu
CpeJIbL.
2 OcHoBHbIe ¢pu3n- | ® IIpopaboTka yueOHOro MaTepuaa ¢ HCTIOIL30BAHH-
KO-XUMUYECKHE eM pec%/pCOB y4eOHO-METOANYECKOTO 1 HHPOPMAITHOH- TZ‘;II’;II;O'
~ HOTO O0CCIICUCHUA JUCHUIIIINHBI, >
CBOICTBa ynaB- 6 o
y e TloAroTOBKA K TECTHPOBAHHUIO; YCTHBIN
JIMBACMbIX Hac- e TloaroToBka K caade sK3amMeHa ompoc
THII.
3 Teopernueckue e IIpopaboTka yueGHOTO MaTepraia ¢ HCIOIB30BaHMU-
OCHOBBI OUHMCTKH | M pec%/pCOB y4e0HO-METOANYECKOTO U HH()OPMALMOH- Tezmlzo'
HOIro o0Oecne4YeHus JUCIUILINHEI, BaHuC,
BO3/lyXa OT TBEP- 6 g
Ayx P e [loaroToBka Kk TECTUPOBAHHUIO; YCTHBIA
ABIX @3PO3OIBHBIX | o 7 1rotoBKa k criaue dx3aMena ompoc
HaCTull.
4 Teopetnueckne e [IpopaboTka yueGHOro MaTepuaia ¢ HCIOIb30BAHHU-
OCHOBBI OUHMCTKH | €M pGC%/pCOB y4eOHO-METOANYECKOTO ¥ HHPOPMAIHOH- T:II';I;O'
HOTO O0CCIICUYCHUA JUCIUIIIINHBI, >
BO3/yXa OT Ta3o- 6 y
6 Ayx e [loaroroBka K TECTUPOBAHUIO; YCTHBIN
0 pa:iHBIX Tipu- e TloarotoBka Kk caade sK3amMeHa ompoc
MeEcCeEu.
5 Knaccudukanus e IIpopaboTka y4e6GHOTO MaTepuana ¢ HCHOIb30BAHNU- TecTHpO-
CTOYHBIX BOJL. €M pecypcoB y4eOHO-METOANIECKOTO U HH(POPMAITHOH- Bamue,
HOTO 00eCIIeYeHHNS] JUCIIUILIHHEL; 6 >
THBIN
e [loAroToBKAa K TECTHPOBAHHIO; e
omnpoc
e TloaroToBka K caade 3K3aMeHa
6 I'mppomexanuye- | e IlpopaboTka yue6HOro MaTepuaa ¢ HCIONb30BAHHU- 6 TECTUPO-
€M PeCcypcoB y4eOHO-METOANYECKOr0 U HH(HOPMAIIHOH- BaHHeE,
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dopma
HasBanmue pas- Bua camocTosiTeIbHOM padoThI O6beM B | KOHTPO-
J1eJI0B M TeM Jacax Js
Ne
CKHE CIIOCOOBI HOTO 00ecTeueHus JUCIUIIINHEL; YCTHBIH
OUMCTKH CTOUHBIX | ® [lOAroTOBKa K TECTUPOBAHMIO; orpoc
BOJI e TIloaroroska K chade SK3aMeHa

7 dusuko- e IIpopaboTka yueOHOTO MaTepHaia ¢ HCIOJIb30BAHU-

XUMUUYECKHE CIIO- | €M PECYPCOB ydeGHO-METOXHIECKOTO i HH(OPMAIIHOH- TecTUpo-
COBEL HOI0 00€CIeYeHHs TUCIUIUINHEL, 6 BaHHC,

e [loAroToBka K TECTUPOBAHUIO; YCTHBIA
OYHCTKH CTOTHBIX e [loaroroBka K caaye dK3aMecHa Oo1pocC
BOJ.

8 Xumuueckue Mme- | ® IIpopabotka yuyeOHOrO MaTepHaia ¢ UCTIOJIb30BaHH- TecTHpO-
TOJBI OUUCTKH €M PECYPCOB yUeOHO-METOIMIECKOTO M HH(OPMALIHOH- BaHUC
CTOUHBIX BOJI HOI0 00eCIeYeHHs TUCIUIUINHEL, 3) )

. CTHBIH
e TloAroToBKa K TECTHPOBAHHUIO; Y
orpoc
e TIloaroroska K chade sK3aMeHa
9 BuoxuMmuueckas e TIpopaboTka y4eGHOTro MaTepuaa ¢ UCIOIb30BaHMU- TecTHpO-
OUMCTKA CTOYHEIX | €M PECYPCOB yHEOHO-METOMYECKOTO U MHPOPMAIHOH- BaHMe
HOI0 00€eCIeYeHHs TUCIUILUINHEL, 6 "
BOJ. YCTHBIN
e TloAroToBKa K TECTHPOBAHHMIO;
e [loaroroBka K caaye dK3aMecHa orpoc
10 | Tepmuueckue me- | ® IlpopaboTka y4eOGHOro MaTepHaia ¢ UCHONb30BAHH- TecTHpO-
TOJIBI OYUCTKH H €M PecypcoB yueOHO-METOIMIECKOTO H HH(HOPMAIIHOH- BaHUC
HOTO 00ecTeueHus JUCIHUTIINHEL, 6 "
00e3BpeKUBAHUS YCTHBII
e [loAroToBKa K TECTHPOBAHHUIO;
CTOHBIX BOI. e Tloaroroska K ciade SK3aMeHa orpoc
Hroro 60
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11. YYEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIEYEHUE
JAUCHHUIITHHBI

a) CnHCcoK peKoMeHIyeMoil JIHTepaTyphl

OCHOBHASI JIHTEPATYpAa:

1. Oxpana oxpyxaromeii cpemst: ydebHoe mnocobue s IIPOBEACHUS
npaxktryucckux sanATHii / M. O. Jlbicenko, b. B. KaGensuyk, C. A. Emenssnos [u ap.]; Y. O.
JIsicenko, B. B. Kabensuyx, C. A. EMensanos [u ap.]. - OxpaHa oKpysKaromeii cpensl; Bech
CPOK OXpaHbl aBTopckoro mpasa. - Craspormons: CTaBpOMONbCKHil roCYNapCTBEHHEIN
arpapublii yausepeutet, 2014. - 112 c. - Kanura naxoautes B npemuym-sepcun DBC IPR
BOOKS. - Teker. - Bech CpoK OXpaHbl aBTOPCKOTO Npasa. - 3MEKTPOHHBI. - DNEeKTPOH.
naH. (1 daii). - URL: http://www.iprbookshop.ru/47336.html.

/44 Crpenkos, A. K. Oxpana okpyxkaiomeif cpesisl # 5KOIOrUs ruapochepsr :
yueOnnk / A. K. Crpenkos, C. I0. Tersix. — Camapa : Camapexuii rOCYIapCTBEHHbIH
apXUTEKTYPHO-CTPOHTEIBHBIA yHHBepcuter, 2BC ACB, 2013. — 488 c¢. — ISBN 978-5-
9585-0523-4. — Teker : aneKTpoHHBIH // DnekTpoHHO-GHGMOTeuHas cneTema IPR BOOKS
: [caiit]. — URL: https://www.iprbookshop.ru/20495.html
NOMOJHUTEIbHAS JTHTEpATYypa:

1. Byuakosa, M. A. KoopauHalms B CHCTEME rOCYIapCTBEHHOTO H MYHHIIHIIAIBEHOIO
YOpaBeHHs OXpaHoi okpyxaiowieit cpensl: mMoHorpadus / M. A. Byuakoa; M. A.
Byuakosa. - KoopanHauus B cucTeMe rocyIapCTBEHHOro H MYHHIHIIATHHOTO YIIPARICHHUS
OXpaHoii OKpy)Karomer cpeasl; Bech cpok oxpambl aBTopckoro npapa. - Omck: OMckas
akanemus MBJI Poceun, 2010. - 271 c. - Kuura Haxomutes B npemuym-Bepenn SBC IPR
BOOKS. - Teker. - Bech cpox OXpaHBI aBTOPCKOIO NpPABa. - 3MEKTPOHHEIA. - DIEKTPOH.
Aan. (1 daitx). - URL: http://www.iprbookshop.ru/36025.html .

2. Cmupuosa, E. D. Oxpana okpyxaromeii cpeibl H OCHOBEI MPHPOJIONOIB30BAHMS:
yueGHoe mocobue / E. 3. CmupHopa; E. D. CmupHosa. - Oxpana okpyxaiomeii cpesst u
OCHOBEI NIPHPO/IONO/b30BaHHsA; Bech cpok oXpausl aBTopekoro npasa. - Cankt-IletepGypr:
Cankr-TletepOyprekuil  rocy1apeTBEHHEI  apXHTEKTYPHO-CTPOHTE/BHBII YHHBEPCHTET,
9BC ACB, 2012. - 48 ¢. - Knnra Haxozutes B npemuyM-Bepenn 9BC IPR BOOKS. - Teker.
- Bech cpok 0XpaHb! aBTOPCKOTO Npasa. - 3MeKTPOHHEI. - DekTpo. na. (1 ¢aiin). - URL:
http://www.iprbookshop.ru/19023.himl .

3. Dkosloruyeckoe coctosHue arMocepsl: y4yeGHoe mocobue A CTYJEHTOB-
bakanaspor / A.B. Memamkuu [ zap.]. - Caparos: Ait ITu Ap Byxkc, 2015. - 273 c. - ISBN
978-5-906172-68-6. - Tekct: anexTponHsii // DnekTponHO-OHGNMOTEUHas cHeTema IPR
BOOKS: [caiiT]. - URL: https://www.iprbookshop.ru/33871.html
y4edHo-MeToaHvecKas JMTepaTypa:

1. brarosemenckuiit M. B. Oxpana okpyskaiomeil cpejsl: METOIMYECKHE YKA3aHHS IS
NPaKTHYEeCKHX padoT u CaMOCTOSATE/IbHOM PabOTE CTY/CHTOB HAMpPABJIEHHS MOATOTOBKH
baxanaspuara 05.03.06 - Oxonorus u npupomononbiosanue / U. B. Brarosemenckuii;
Yo'y, Oxon. dak. - Vasanosck: Yal'V, 2019. - Heony6ankoBanHEI pecype. - DIeKTpoH.
TekctoBble  gaH. (1 daiin  : 421  KB). - Teker:  NEKTPOHHBIIL.

http://lib.ulsu.ru/MegaPro/Download/MObject/7027
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6) Iporpamynoe ofecneuenne

1. OC MicrosoftWindows
2. MicrosoftOffice 2016
3. «MoiiOduc Cranpaprueiin

B) IIpoheccnonansubie 6asnr fanubIx, HHOPMAUHOHHO-CNPABOYHBIE CHCTEMbI

1. 21eKTPOHHO-OHB.IHOTE HbIE CHETEMbI:

1.1. Iudporoii obpazosatensusiii pecype [PRsmart:anextponno-6ubnnoTeunas crucrema -
caiir / OO0 Komnauus«Aii Iu Ap Meauay. - Caparos, [2023). ~URL:http://www.iprbookshop.ru. —
Pexxum poctyna: ans 3ApErucTpHp. Nonb3oBareei. - TeKCT : 2JeKTPOHHBIIA.

1.2. OGpasosarenbhas nnargopma IOPAWT :o0pasoBatenbHblii pecype, 9JICKTPOHHAs!
bubnuoreka : caiir / 000 neKTpoHHOe M3faTenbeTBOIOPAN T, — Mockea, [2023]. - URL:
https://urait.ru. — Pexum noctyna: aas 3aperucTpup. nosb3oparenei. - TekeT : aneKTpoHHbIii.

1.3. Basa sauubIX «DaekrponHas Gubnuorexa TexHuyeckoro BY3a (OBC «Koucyabraut
CTYACHTA»):3/1CKTPOHHO-0ubnHoTeyHas cuctema : caiit / 000 «ITonutexpecype». — Mocksa,
[2023]. ~URL:https://www.studentlibrary.ru/cgi-bin/mbdx. — Pexxum moctyna: mis 3aperucTpHp.
nonb3oBareneH. —~TeKCT : 3NeKTPOHHBII.

1.4, Koncynbranr spaua. ONeKTPOHHAs MeaHUMHCKAs OubIHOTeKa :6asa JaHHBIX : caiT /
000 «Beicwas wkosa oprauzamuu W YHpaBichus  3apaBooXpaHeHueM-KoMnaekcHblii
MEJHLMHCKHIH KOHCanTHHr». — Mockea, [2023]. — URL: https://www.rosmedlib.ru. — Pexcnm
AOCTYna: Ild 3apErHCTpHp. Noib3oBareneif. — TeKCT : aneKTPOHHbII.

1.5. Bonbwas meauuunckas Gubnuoreka : 3NCKTPOHHO-OuOIHOTeYHas cucTema : caiit /
000 «Bykany». — Tomek, [2023]. — URL: https://www.books-up.ru/m/librag:/ . — Pexum mocryna:
AJISL 3ApErMCTPUP. nob3osareneit. — TexcT : 31eKTpoHHEI.

1.6. 5BC Jlaub:anekTponHo-6ubanoteunas cuctema : caiit/ 000 3BC «Jlaup». —~Caukr-
IMerepGypr, [2023]. —URL:https://e.lanbook.com. — Pexum poctyna: ans 3apPErHCTPHP.
nonb3osaresiel. ~TeKCT : 31eKTPOHHBIIA.

1.7. 5BC Znanium.com:31eKkTponH0o-61GIHOTeYHAs cHCTEMA caiit / 000 «3Hanuym». -
Mockea, [2023]. - URL: http://znanium.com . — Pesxxum AOCTyNa: AJisi 3aPErHCTPHP. NOABL30BATENCIH.
- Texer : 3neKTpoHHbIii.

2. KoncyavrantILmoc [Dnexrponssii pecype]: cnpaBounas npasoBas cucrema. /000
«Koncynbtant ITiocy - DnekTpoH. aau. - Mocksa :Koncyasrantilmoc, [2023].

3.ba3bl TaAHHLIX NEPHOTHYECKHX H3AAHHIL:

3.1. eLIBRARY.RU: Hayunas ANeKTpOHHas OGubnuoreka : calir / 000 «Hayunas
Onextponnas Bubauoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pescum Jocryna : ajs
aBTOpPH3. NOJIL30BATENCH. — TEKCT : DNeKTPOHHLII

3.2. Onekrponnas Gubnnoreka «M3anatensckoro noma «I'peBennukoB» (Grebinnikon) :
anekTpoHHasbubanorexa / 000 U] «I pebeHHukony. — Mockea, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pesxum AoCTyna @ Ans aBTOPHM3. MOJNb30BaTeNell. — TekcT
JNIEKTPOHHBIH.

4. @caepanbuasi rocysaperseHHas uHpopmaunonuas cucrema «Haumonaapuas
YIEKTPOHHAst GubaHOTeRa» INeKTPoHKas GubnnoTeka: caiit / BI'BY PIB, — Mocksa, [2023]. -
URL:https://u36.pd. — Pexum mocTyna: mns monsiosateneii HayyHo#l OubGnuotekn. —Teker :
3IEKTPOHHBIH.

5. Poccuiickoe oGpazoBanie: (penepanbubiii nopran / yupeutens GrAY «DOHULITO». —
URL: http://www.edu.ru. — Teket : 31eKTpoHHbIiL.

6. JaexTpounas Gubanoreunas cucrema Yal'y : MOAYNb «DneKkTpoHHas GUOIHOTEKaY
ABHC Mera-TTPO / 000 «Jlata Oxenpece». — URL:http://lib.ulsu.ru/MegaPro/Web. — Pexun
AOCTYNA 1414 MOJb30BaTeNeH HayuyHOH OubaHoTekn. — Teker : DNIEKTPOHHbIH,
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCIHUIIJIHbI:

AyauTtopun Uil IPOBEACHUS JIEKUUN, CEMUHAPCKUX 3aHATUH, I IPOBEICHUS TEKYLIEro
KOHTPOJIA U TPOMEXKYTOUHON aTTECTAIUH.

AyauTOpUN YKOMIUJICKTOBAHBI CIEIUATN3UPOBAHHON MeOeNblo, y4eOHOW TOCKOW. AyaHUTO-
pUH IS TIPOBEACHUS JICKIIUH 00OpYyI0BaHBl MYJIbTUMEAMMHBIM O0OPYIOBAHUEM JUIS TPEIOC-
TaBJeHUs UHPopMaIK Oobliol aynutopuu. [loMerenus st caMocToATeabHOU paboThl OcC-
HAILICHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUCHHS K cetu «MHTepHeT» u
o0ecrnieueHreM J0CTyIa K 3JEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTeIbHON Cpelie, dJIEKTPOHHO-
OMOTMOTEYHOU CUCTEME.

[lepeuens 000pyAOBaHUs, UCIOIBL3YEMOTO B yueOHOM Mpoiiecce: HOYTOYK, MyJIbTUMEIH-
HBIN IIPOEKTOP.

13. CHEHHUAJIBHBIE YCJIOBUSA JJ151 OBYYAIOLUXCA
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/1I0POBbsA

B cinyyae HE0OXOOUMOCTH, OOydYalOUIMMCS W3 4YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbsl (10 3asBJICHUIO OOYYaroIIerocsi) MOTYT TNpeiaraThCsl OJHU W3
CJIICAYIONIMX BapUaHTOB BOCHPHUATHS HWHQPOPMAIMM C YYETOM WX HWHAWBUAYAIbHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— JUIA JIAI C HApYIIEHWSMH 3PECHHUS: B MEYaTHOW (OpME YBEIMUYECHHBIM IIPH(PTOM; B
dbopMe 3IIEKTPOHHOTO JOKyMeHTa;, B (opme ayauodaiina (mepeBoj y4eOHBIX MaTEpHaIOB B
aynuodopmar); B medatHod ¢Gopme Ha s3bike bpailins; WHAWNBUIAyadbHbIE KOHCYJIbTAallUM C
MpUBJICYCHHEM TU(DIOCYPIOTIEPEBOUNKA; WHANBUAYAIbHbIE 33JaHUS U KOHCYJIbTAIIHH;

— Q7S JMIl C HApyIIEHUsSMHU ClyXa: B Te4aTHOH ¢opme; B (opme dIEKTPOHHOTO
JIOKYMEHTA; BUJICOMaTepHAaIIbl ¢ CYOTUTPaMH; HHINBUyaTbHbIE KOHCYIBTAIIUU C MPUBICYCHUEM
CypAOTNEpEeBOIUNKA; MHAWBHUIyalIbHBIC 3a/IaHUSI U KOHCYIIbTAIlUU;

— Ui JUI ¢ HAPYUWCHUAMHU OIIOPHO-ABUTATCIBLHOI'O aIlrapara: B evyaTHOHU q)OpMC; B
dbopMe SIEKTPOHHOTO JOKyMEHTa; B Qopme ayauodaiina, WHIUBUAYAIbHBIC 3aJaHus |
KOHCYJIbTallhH.

B ciry4yae HEO0OXOIUMOCTH WCITIOJIb30BaHUS B y4eOHOM rpoiiecce
YaCTUYHO/MCKIIIOUUTENBHO JTUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJOTUH, OpraHU3aIlus
pabotsl IITIC ¢ obyuatomumucs ¢ OBO3 u uHBamuaamMu MpeaycMaTpUBaeTCs B AJIEKTPOHHOU
nH(OPMAIIMOHHO-00pa30BaTENFHON Cpe/ie ¢ Y4EeTOM HMX HHIWBUIYaJbHBIX MCUXO(PHU3UIECKUX
0COOCHHOCTEH.

= [Tpodeccop bnarosemenckuit
Pa3paGoTunk Al 4/4 .B.

12.05.2023 r.
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pnioxenne
MuHHCTEPCTBO HAYKH M BBICIIIETO 00pa30BaHUs
denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIETO 0Opa30BaHUs
«YnpssHOBCKUM ['0Cy1apCTBEHHBIN Y HUBEPCUTET»
NHCTUTYT METUIIMHBL, YKOJIOTHH U PU3NYECKON KYIbTYPHI
DKOJIOTUYECKHUH PaKyIbTeT
Kadenpa 6uonoruu, 3K0a0ruu U NpUPOAONOIb30BaAHUS

KYPCOBASA PABOTA

ITo mucruniuue OxpaHa OKpYy Karoleh cpeabl

Ha temy «9K0JI0THYECKOE COCTOSAHUE T. Y TbIHOBCKA»

OOyuaromasicst _ 2 xypca
['pymnna OKull-0-22/1

Harparnenvie oaroroBku / crienanbHOCTh 05.03.06 «DK0I0THS ¥ MPUPOAOTIOIb-
30BaHUE»

MBanosa Onwra MIBanoBHa

PykoBonurens:
npod. biarosenenckuii M.B.

r. YiapsiHOBCK, 2023 1.
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IIpunoxenue 1

11. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHUIINHBI

a) CIuCOK peKOMEeHIyeMol JIuTepaTypbl

OCHOBHAasl JIMTEparypa:

1. OxpaHna okpy»xKarouieil cpenpl: yuedHoe nocodue s MpoBeIeHus MpaKkTuye-
ckux 3anatuii / U. O. JIsicenko, b. B. Ka6enpuyk, C. A. EmMenssnoB [u ap.]; WU. O. JIeicen-
ko, b. B. Kabenbuyk, C. A. EmenssnoB [u ap.]. - Oxpana okpyxKaromei cpeabl; Becb cpok
OXpaHbl aBTOpcKoro mpasa. - CraBponosib: CTaBpONOIbCKUN TOCYIapCTBEHHBIA arpapHbIi
yHuBepcuteT, 2014. - 112 c. - Knuura maxoaurcs B npemuym-Bepcuun 9bC IPR BOOKS. -
TexkcT. - Bech Cpok 0XpaHbI aBTOPCKOTO MpaBa. - JMEKTPOHHBINA. - DneKkTpoH. naH. (1 daiin).
- URL: http://www.iprbookshop.ru/47336.html.

2. CrpenkoB, A. K. OxpaHa okpyXaromieid cpeIbl W 3KOJOTHUs THAPOochEeps :
yueOnuk / A. K. Crpenkos, C. FO. Tembix. — Camapa : CaMapckuii TOCyAapCTBEHHBIN ap-
XUTEKTYPHO-CTPOUTENbHEIN yHUBepcuteT, ObC ACB, 2013. — 488 ¢. — ISBN 978-5-9585-
0523-4. — Tekcr : 3ACKTpOHHBIN // DnexkTpoHHO-OMOIMoTeuHas cuctema IPR BOOKS :
[caiiT]. — URL.: https://www.iprbookshop.ru/20495.html
JAOMOJIHUTEIbHAA JIUTepaTypa:

1. byuyakoBa, M. A. KoopauHnanus B cucreMe rocyJapCTBEHHOTO M MYHHIIMITAILHOTO
yIIpaBJICHUS] OXPAaHOM OKpYy»Karomiei cpenpl: MoHorpadus / M. A. Bydakosa; M. A. Bydako-
Ba. - KoopauHanus B cucteMe rocyJapcTBEHHOTO U MYHULIMIIATBHOTO YIIPABICHUS OXPaHOM
OKpy>Karolie cpezsl; Bech cpok oxpaHbl aBTOpPCKOro mpama. - Omck: OMckas akaaeMus
MB/] Poccumn, 2010. - 271 c. - Kaura Haxonutcs B npemuyMm-sepcun ObC IPR BOOKS. -
Tekct. - Bech cpok 0XpaHbl aBTOPCKOTO MpaBa. - JIEKTPOHHBIN. - DnekTpoH. AaH. (1 daiin).
- URL: http://www.iprbookshop.ru/36025.html .

2. CmupnoBa, E. D. OxpaHa OKpyXaromiei cpeasl U OCHOBBI IPUPOIOTIOIH30BAHUS:
yuebHoe nmocobue / E. 3. CmupnoBa; E. 3. CmupnoBa. - OxpaHa OKpyKaroliel cpeabl U oc-
HOBBI IIPUPOJIONOIB30BaHuUs; Bech cpok oxpanbl aBTOpckoro mpasa. - Cankt-IlerepOypr:
Cankr-IlerepOyprckuii  rocyIapcTBEHHBIA apXUTEKTYPHO-CTPOUTENBHBIM YHUBEPCHUTET,
OBbC ACB, 2012. - 48 c. - Knura Haxoautcs B npemuyM-Bepcuu Ob5C IPR BOOKS. - Tekcr.
- Bech cpok oxpaHbl aBTOPCKOTO IpaBa. - JIEKTPOHHBIH. - DnekTpoH. naH. (1 ¢aitn). - URL:
http://www.iprbookshop.ru/19023.html .

3. DKOJIOTUYECKOe COCTOSIHUE aTrMocepsl: yueOHOe TmocoOue Mjsi CTYAEHTOB-
OakanmaBpoB / A.B. Memankun [u ap.]. - Capartos: Aii [Iu Ap Bykc, 2015. - 273 c. - ISBN
978-5-906172-68-6. - Texct: ayeKTpOHHBINA // DnekTpoHHO-OuOiMoTeuyHas cucrema [PR
BOOKS: [caiit]. - URL.: https://www.iprbookshop.ru/33871.html
Y4eOHO-MeTOoAnYecKas JuTeparypa:

1. Bnarosemenckuii M. B. OxpaHa okpyxkaromield cpeapl: METOIWYECKUE yKa3aHUs JUIs
MPAKTUYECKUX pabdOT M CaMOCTOSITENIbHON pabOThl CTYAEHTOB HANpaBiICHHs MOATOTOBKHU
6akanaBpuata 05.03.06 - Dxonorus u npupoponoib3zoBanue / M. B. brarosemieHckuii;
Yal'V, Okon. ¢dak. - YubsHosek: Yal'V, 2019. - HeonyOnukoBaHHBINH pecypc. - DIEKTPOH.
TekcToBble  gaH. (1 daitm  : 421 KB). -  TekcT:  SIEKTPOHHBIMH.
http:/lib.ulsu.ru/MegaPro/Download/MQObject/7027
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IIpogheccuonanvuvle 6azvl OanHbIX, UHPOPMAYUOHHO-CRPABOYHBLE CUCTHEMbL

1. DiIeKTPOHHO-0NGIHOTEeYHbIE CHCTEMbI:

1.1. IucppoBoii obGpaszosarensHbli pecype IPRsmart : anekrpoHHO-OnbNHOTEUHAS cHCTEMA :
caiit / OO0 Komnanwus «Ait [Tu Ap Menuay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexxum jroctyma: s 3aperncTpHp. monb3oBaTenieil. - TeKCT @ 31eKTPOHHBII.

1.2. OGpa3oBarenbHas miaThpopma IOPAMT : obpasoBaTenbHbIii pecypc, dITeKTPOHHAs
GuGmuoteka : caitt / OO0 DnextponnHoe u3natenbetso «FOPAWTY. — Mocksa, [2024]. - URL:
https://urait.ru . — Pexum goctyna: [uisi 3aperucTpup. moiab3oBarenei. - TekcT : 37eKTpOHHBII.

1.3. Ba3za pannbix «DnexTpoHHas Oubmmortexka Texuumueckoro BVY3a (OBC «KoncymeranT
CTYJIEHTa») : 3JIeKTPOHHO-OuOmHoTeunas cuctema : cait / OO0 «Ilomurexpecype». — MockBa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocryna: st 3aperucTpup.
nosb3oBaTesieil. — TeKCT : 2eKTPOHHBIH.

1.4. KoHcybTanT Bpaua. DJIEKTPOHHAs MeIUIMHCKas OubnuoTeka : 6aza JaHHBIX @ caiT /
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