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ObsacTh NpUMEHeHus

@®onx oueHouyHsix cpeactB (POC) — sBusercs 00s3aTEIbHBIM IMPUIOKEHHEM K paboueit
nporpaMMe JUCUUIUIMHBI « TeXHOreHe3 U 3arpsi3HeHUe IPUPOJTHOM Cpebl» U 00ecleunBaeT IPOBEPKY
OCBOCHHS TUIAHUPYEMBIX PE3YyJIbTaTOB OO0y4YeHHs (KOMIETEHIMH M MX HMHIAMKATOPOB) IOCPEICTBOM
MEpONPUATHHA TEKYyLIeH U MPOMEXYTOYHON aTTECTALUU 110 AUCLHUILINHE.

Heau n 3a1a4u GoHIA OLIEHOUYHBIX CPEICTB

Henpto @DoHAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIICGHHWE COOTBETCTBHUS YPOBHS
MNOJArOTOBKH OOydaromuxcst TpeOoBaHUSAM (eAepabHOIO TOCYAApCTBEHHOTO 00pa30oBaTeIbHOTIO
CTaHjaapTa.

Jlis pocTuKeHHsl TMOCTaBleHHOW 1enu @OOHIOM OLIGHOYHBIX CPEICTB MO JAUCLHUILIIMHE
«TexHoreHes u 3arpsi3HEHUE IPUPOIHOMN CPEAb» PEIIAIOTCS CIEAYIOLINE 3a1a4u:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHUs OO0y4arolMMUCS 3HAHWM, YMEHUN U
HAaBBIKOB, MIPEAYCMOTPEHHBIX B paMKax JaHHOU JTUCUHUILINHBI;

— KOHTPOJIb U OLIEHKA CTETIEHH OCBOEHUSI KOMIIETEHIIUH, MIPEIyCMOTPEHHBIX B paMKax TaHHOM
JUCUUTLTAHBI;

— obecrie4eHre COOTBETCTBHS Pe3yabTaTOB OOyueHUs 3ajayam Oynyineil mpodeccnoHanbHOM
JIESITEIBHOCTH 4epe3 COBEPIICHCTBOBAHUE TPAJAMLIMOHHBIX U BHEAPEHUE MHHOBAIIMOHHBIX METO/OB
oOyueHus B 00pa3oBaTeNbHBIN MpoIlecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. IlepeyeHb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUS 10 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesynbrare ocBoenus OIl maructpaTypsl 0OydaromMics JOJKEH OBJIAAETh CIEAYIOLUIMMHU
pe3ysibTaTaMyu 00y4eHUs 110 TUCLMIIIMHE!

Konabl HaumeHoBaHue Kon v HauMeHOBaHHE HHIMKATOPA T0CTUKEHU S
KOMITEeTeHII M KOMIIETEeHIIM U KOMIIETEeHIIHH

ITK-4 Cnoocoben 3-11K-4 3nath nenu v 3aj1a4yu NpOBOIUMBIX
CaMOCTOSTEILHO MCCJICIOBAHMIA; OCHOBHBIE METO/BI M CPEICTBA
BBIIOJIHATH MIPOBEICHUS IKCIIEPUMEHTAIBHBIX U TEOPETUUECKHUX
OKCIIEPUMEHTAJILHBIC U | UCCIICIOBAHMI; METOBI M CPEACTBA MaTEMaTHIECKOU
TEOPETHUCCKHUE 00pabOTKH Pe3yJIbTaTOB IKCIICPUMECHTAIBHBIX JIAHHBIX;
HUCCIIENOBAHUS U V-IIK-4 YMeTh NpUMEHATh METObI POBEACHUS
peIIeHUs HAyYHBIX U AKCIIEPUMEHTOB; UCIIOJIH30BaTh MATEMATUYECKUE
MIPOU3BOICTBEHHBIX METO/IbI 00paOOTKU PE3yIbTATOB UCCIEIOBAHUIN U UX
3a1a4y 00001m1eHus; 0hOpPMIISTh Pe3yIbTaThl HAYIHO-

HCCJIEI0BATEIbCKUX padoT;

B-I1K-4 BnageTs HaBBIKAMH CAMOCTOSTEIHHOTO
BBITIOJTHEHUS 3KCTICPUMEHTAIBHBIX U TEOPETHUECKUX
WCCJICTOBAHMUSI JIJIsl pEIICHUSI HAYYHBIX U
MIPOM3BOJICTBEHHBIX 3a/a4;

NK-11 CriocobeH Kk aHanmu3y 3-IIK-11 3HaTh 3aKkOHOJATENbHbBIE U HOPMATUBHBIE
TEXHUYECKHUX U aKThI pEryIHUPYIOIIKE ACSITeIbHOCTh B 00JIaCTH
pacyeTHo- MIPOMBIIIJICHHOCTH, KOJIOTHH, TEXHHYECKOM,
TEOPETHYCCKHUX paauamoOHHON U sIEPHOM 0€301MacCHOCTH;
paspaboToK, K yUeTy X | V-[IK-11 YMeTb MIPOBOJUTDH AHAJIN3 TEXHUUYECKUX U
COOTBCTCTBHA pPacueTHO-TEOPETUICCKHIX Pa3pabOTOK C yIETOM UX
TPEOOBAHMSAM 3aKOHOB | cOOTBETCTBHS TPEOOBAHMSM 3aKOHOB B 0OIACTH
B 001acTy MIPOMBIIIUIEHHOCTH, YKOJIOTHH, TEXHUUECKOH,
NPOMBIIIJICHHOCTH, paaualoOHHON U SIEpHON O€30MacHOCTH U JPYTUM
SKojoray, HOPMAaTUBHBIM aKTaM;

TeXHquCKOH’V B-IIK-11 Bnaners MeToqamMu aHajin3a TEXHUUECKUX U

PaJMalMOHHON 1 pacueTHO-TEOPETUIECKUX Pa3pabOToK, U ydeTa ux

A1EpHO} be3onacHoCTH COOTBETCTBUS TPEOOBAHHSAM 3aKOHOB B 00JaCTH

1 ApyriM MIPOMBINIJICHHOCTH, SKOJIOTHH, TEXHUYECKOM,

HOPMATHBHBIM aKTaM paguamoOHHON U s/IepHOM 0€30MaCHOCTH U APYTUM
HOPMAaTHUBHBIM aKTaM;

IK-22.2 Crocoben 3-11K-22.2 3HaTh OCHOBBI I03UMETPUH U 3AIIUTHI OT
obecneynBaTh HOHM3UPYIONIMX U3TyYCHUH; IPUHITUITBI OpTaHU3aIHH
OpTaHHU3AIHI0 U panaliOHHOTO U YKOJIOTUYECKOTO MOHUTOPUHTA U
KOHTPOJIb KOHTPOJISI; OCHOBBI yUeTa M KOHTPOJIS SICPHBIX
HKOJIOTHYCCKOM M MaTepUajoB U PAIMOAKTUBHBIX BEIIECCTB;
paJManuoOHHOU V-1IK-22.2 YMeTh aHaIu3upoBaTh U HHTEPIPETUPOBATH
0e30MmacHOCTH

paguaOHHO OMACHBIX
00BEKTOB

JTAHHBIE JI03UMETPUYECKOTO KOHTPOJISA U
paguanOHHOIO MOHUTOPHUHIA; IPUMEHATH I10JI0KEHUS
HOPMaTHUBHO-TIPABOBBIX IOKYMEHTOB B 00J1aCTH
HKOJIOTUYECKOM U paMalluOHHON O€3011aCHOCTH, yUeTa
u koHTpois SAM, PB u PAO;

B-I1K-22.2 Bnaners TEXHOJIOTUIMH aHAJIN3a JaHHBIX
paaualiluOHHOTO MOHUTOPUHI'd; HABBIKAMHA
WCITOJIH30BaHUS METOUK, 000PYI0BaHUS U IPUOOPOB
JJI TTIPOBCACHU S 9KOJIOTUYCCKOI'0 U paaralliOHHOT O




KOHTPOJIS; MPUHIIUIIAMHA OPTaHU3AIIUN CUCTEM
pagnaliOHHON M KOJOTUYECKON OE30IMaCHOCTH.

1.2. Dmanwt ghopmuposanusn komnemenyuii 6 npoyecce oceoenusn OIl mazucmpamypol

KOMMOHEHTbI KOMIETEHIMI, Kak MpaBuWio, (GOPMUPYIOTCS MPH H3YUYCHHH HECKOJIbKUX
JTUCIUIUIMH, a TAaK)Ke B HEMAJIOW CTENEeHH B Ipolecce MpoxoxjaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITENILHON paboThl oOyvaromierocs. Bemonnenue u 3amura BKP sBisiroTcs Bumom yueOHOU
NeSITeIbHOCTH, KOTOPBIH 3aBepIIaeT mporecc GoOpMUPOBAHHS KOMITCTEHITHIA.

Drarnbl OPMHUPOBAHUS KOMIICTCHIIUU B MPOLIECCE OCBOCHHUSI TUCIIUTUTHHBI:
- Ha4YaJbHbIi 3Tall — Ha 3TOM dTane (QOPMHUPYIOTCS 3HAHUEBBIE W WHCTPYMEHTAJIbHBIC OCHOBBI
KOMIICTCHIIMH, OCBAaMBAIOTCS OCHOBHBIC KaTeropuu, (GopMmupyroTcsi 0a3oBbie ymeHwus. CTymeHT
BOCIIPOU3BOMT TEPMHUHBI, ()aKThI, METO/bI, IIOHSATHS, IPHHIIUIIBI U IPABUIIA; PEIIACT YYeOHbIC 3aaun
no oOpasiy;
- OCHOBHOI 3Tanm — 3HAHWS, YMCHHUsS, HaBBIKH, oOecrieuuBaromue (HOpMUPOBAHHE KOMIICTCHIIUH,
3HAYMTEJIBHO BO3PACTAIOT, HO €Ill¢ HE JOCTUTAlOT HTOTOBBIX 3HaueHHi. Ha 3ToMm sTame cTymeHT
OCBaWBaeT aHAINTUYCCKUE JICHCTBHS C TMPEIAMETHBIMH 3HAHUSMH 110 JUCHHUIUIMHE, CHOCOOeH
CaMOCTOSITCIILHO pEIllaTh yueOHbIC 3a/1a4i, BHOCS KOPPEKTHUBBI B aJITOPUTM JACHCTBUM, OCYIIIECTBIISASL
KOPPEKIIMIO B X0JIc pabOThI, IEPEHOCUT 3HAHUS U YMCHHUS HA HOBBIC YCIIOBUS;
- 3aBepPIIAIOLIMIA 3Tall — HA 3TOM 3Tale CTYACHT JOCTUIAaeT MTOTOBBIX IMOKAa3aTesied 10 3asBICHHOM
KOMIICTEHIIMH, TO €CTh OCBAaUBACT BECh HEOOXOAMMBIN 00bEM 3HAHMI, OBJIAJICBACT BCCMU YMCHUSMHU U
HaBbIKaMU B cepe 3asBiieHHONW KoMmmeTeHIuH. OH CrocoOeH HCMOb30BaTh ATH 3HAHUS, YMEHHUS,
HABBIKH MIPU PEIICHUU 3a/1a4 MMOBBIICHHOM CII0)KHOCTH U B HECTAHJAPTHBIX YCIOBHSX.

Dranbl  GOPMHUPOBAHUS KOMIICTCHIMA B XOJC OCBOCHHUS JUCIUIUIMHBI OTPAKAIOTCS B
TeMaTtuueckoM riane (cm. PITT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH M GOpMaMU KOHTPOJIS MX OCBOCHUS

Ne | Konrpoamnpyemsbie pazaensl |MHAUKATOP JOCTHKEHHS KOMIIETeHIMHA HanmeHoBaHue
n/n (TeMbI) TUCHUMTUHBI OLIECHOYHOTI'0 CpeCcTBa
TeKylei u
MPOMeKYTOYHOMI
arTecTalMu

Tekyiuas arrecramnus, 1 cemecTp

1. [Pasnen 1 3-TIK-4, V-TIK-4, B-TIK-4, Tecr Nel
3-MIK-11, V-TIK-11, B-TIK-11,
3-11K-22.2, V-TIK-22.2, B-IK-22.2

2. Pasnen 2 3-11K-4, Y-IIK-4, B-T1IK-4, JlomarmHee 3aganue
3-T11IK-11, Y-TIK-11, B-TTK-11,
3-11K-22.2, YV-11K-22.2, B-I1K-22.2

3. |Pa3men3 3-I1K-4, Y-1IK-4, B-I11K-4, Pedepar
3-IK-11, V-TIK-11, B-TTIK-11,
3-11K-22.2, V-IIK-22.2, B-T11K-22.2

4. |Pazgen 4 3-I11K-4, Y-1IK-4, B-I11K-4, 3amura 1a60paTOPHOI
3-11IK-11, Y-TIK-11, B-T1K-11, paboThL.
3-11K-22.2, V-IIK-22.2, B-T11K-22.2 Kpyrastii crom.
IIpomexxyTounasi arTecTamnusi, 1 cemecTp
3ayer ¢ OICHKOH 3-11K-4, Y-IIK-4, B-TI1IK-4, 3auyeTHEIN OUIET

3-IIK-11, Y-TIK-11, B-TIK-11,
3-11K-22.2, V-IIK-22.2, B-T11K-22.2




2. Onucanue noka3arteseil U KPpUTePUEB OLeHMBAHUS KOMIIETEHIMH HA PAa3JIMYHBIX 3Tanax UuX (POPpMHUPOBAHUS, ONMCAHUE
IIKAJ OLCHUBAHUS

KoneunpiMu pe3yiabTaTaM OCBOCHUS IPOTrpaMMbl JUCHHUIIIMHBI SABJIAHOTCSA C(bOpMHpOBaHHBIe KOTHUTUBHBIC AOCCKPHUIITOPLI «3HATbH», «KYMCTb»,
«BJIAACTH», PAaCIMCAHHBIE 110 OTACIBbHBIM KOMIICTCHIHUAM, KOTOPBIC IIPUBCACHEI B m1.1. (DOpMI/IpOBaHI/Ie OTUX ACCKPHUIITOPOB IMPOUCXOAUT B ITPOLECCE
U3y4YEHHsI TUCIMILUIMHEI 10 3TalaM B paMKax pa3jIMyHOro BUA y4eOHBIX 3aHATHNA U CAaMOCTOSITEIbHOM paboTHI.

Briensitores Tpu ypoBHS ¢hOPMHUPOBAHHOCTH KOMIIETEHIIMN Ha KaXKJIOM dTare: MOPOroBbId, MPOJABUHYTHINA U BHICOKU.

YpoBHu CoaepxaresbHoe OcHoBHbIE IPU3HAKHU Bbl/1eJICHUS] YPOBHS BPC, ECTS/IIsaTudanabnas
oNnuMcaHue YPOBHA % LKA/ VI OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeATENbHOCTh | Brurouaem Hudicecmosawull ypogeHts.
Bce 6uovl komnemenyuti CryaeHT n1eMOHCTpUpYeT cBOOOIHOE 00agaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIIMSIMU, CIIOCOOEH IPUMEHUTD UX B A/
YpOBHE 6 COOMEEMCMBUU C HECTaHIAPTHBIX CUTYAIHSX: TIOKa3bIBAET 90-100 Otimtio/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTeHo
OUCYUNTUHDBL pemaTs npodiieMy/3agaqy TeOPETHYECKOTO HITH
MIPUKIIQJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOZIOB, PUEMOB, TEXHOJIOTUI
IpoaBunyThIi [IpumeneHne 3HaHMM WU | Brarouaem nudicecmosawjuli ypoeeHs.
Bce 6uovi komnemenyuii yMeHuil B Oonee mupokux | CTYZEHT MOXET JOKa3aTh BIAJCHHUE B/
cpopmuposanvl Ha KOHTEKCTaX  Y4eOHOM ¥ | KOMIETEHUUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 Ouens X0pomio/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOupaTh, CHCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHO
coomeemcmeuy ¢ yeaamu | AeSITeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCMOJIb30BaTh HH(OpMAIUIO 13
3a0ayamu OUCYUNIUHbBL oOpasiy, OombIneil moieil | caMOCTOSATEIbHO HAACHHBIX TEOPETUUECKUX
CaMOCTOSITENIbHOCTH U | UCTOYHHKOB U WLTIOCTPUPOBATH UMH C/
WHUIMATHBBI TEOPETUIECKHE TIOJIOKESHUS WM 00OCHOBBIBATh 75-84 Xoporro/
MPAKTUKY IPUMEHEHUS. 3a4TeHo
IToporossiii PenponyxtuBHas CryneHt JIEMOHCTPUPYET BJIa/ICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uovl komnemenyuil JESATENBHOCTD KOMIIETEHIIMSIMM B CTaHAAPTHBIX CHUTYallUsX: 3auyTeHo
cpopmuposanvl Ha NOPO2OEOM u3JaraeT B Impejenax 3a/1ad Kypca TeOpeTUYeCcKU
VyposHe U TIPAKTUYECKU KOHTPOJIUPYEMBII MaTepua. 60-64 E/Mlocpencteento
/3auTeHo
Hwuke moporosoro OTcyTcTBHE MPU3HAKOB ITOPOrOBOTO YPOBHS: KOMIETEHIIUN HE CPOPMHUPOBAHBI. 0-59 HeynoBnerBopurenbHo/
CTyneHT He B COCTOSIHUW TIPOJIEMOHCTPUPOBATh 00JIalaHie KOMITIETEHIIMSIMHU B 3auTeHo
CTaHJAPTHBIX CUTYAIHUIX.




OueHuBanue pe3yabTaToB OOyYeHHUs CTYACHTOB 10 JUCIHUIUIMHE OCYIIECTBISETCS IO
perjlaMeHTy TEeKYIIEro KOHTPOJIs U TPOMEKYTOUHOMN aTTeCTal|H.

Kputepun olieHnBaHUS KOMIETEHLIUN Ha KaXKIOM 3Tare U3y4yeHUs! NUCUUIUIMHBI [Tl KasK0TOo

BUJIAa OIICHOYHOTO cpeacTtBa U mpuBonaarcs B m. 4 ®OC. UtoroBeiii ypoBeHb CHOPMUPOBAHHOCTH

KOMIIETEHIIMH IIPU U3YUYEHUHU JTUCUUILIMHBI onpezensercs no tabnuue. [Ipu sTom cienyer moHUMAaTh,

4TO TpaHHWIA MEXIYy VYPOBHSAMHU JJisi KOHKPETHBIX pE3ylIbTaTOB OCBOEHUS 00pa30BaTeIbHOU

IIporpaMMbl MOKET CMCIIATHCA.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouyHas aTTecTanus
KOMIIeTEHIIUH
BbICOKUI BbICOKHI
BBICOKMH NpPOOBUHYMbLLL BbICOKUUL
BbICOKULL nPOOBUHYMbLLL
nopo2oawll BbICOKUUL
BbICOKULL Nnopo2086bill
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABMHYTBINI
NnpOOBUHYMbLLL nopo2oaulil
nopo2o6wiii NnpPOOBUHYMbLLL
IIOPOrOBBIN TMOPOroBbIN MOPOrOBbIN
HIDKE TOPOFOBOTO NOPOrOBbIi HM:Ke TIOPOroBOro
HHKEe IOPOrOBOro -

3. MeroauuecKue MAaTepHaJIbl, ONpeessiolie NPouelypPbl OLEHUBAHUS 3HAHWH, YMEHMH,
HABBIKOB M (MJHM) ONBITA [JeATeJbHOCTH, XapaKTepu3yIMX 3Tanbl (opMupoBaHus
KOMIIeTeHIINH

Hrorosas arrecralysa 1Mo  AUCHUIUIMHE  SABJSCTCA  UHTCTPAJIBHBIM — [MOKA34TCJIEM  KaueCTBa
TCOPCTUUCCKHUX U MPAKTUICCKUX 3HAHWH 1 HAaBLIKOB 06yqa}01111/1xcs[ IO JUCHUIIIIMHE W CKJIAJAbIBACTCs
N3 OLCHOK, IMMOJTYYCHHBIX B XO/€ TCKYH_Ieﬁ u HpOMe)KYTOqHOP’I aTTeCTaluu.

Tekymiast arrectanus B CEMECTpEe IMPOBOJHMTCS C IENbI0 OOECIeveHHsl CBOCBPEMEHHOH 00paTHOM
CBSI3H, JUUISI KOPPEKIIMU OO0YUCHUSsI, aKTUBU3AIUU CAMOCTOSATEIIBHOM paboThl 00yJarOIIXCS.

HpOMemyTquaﬂ arrecCTalusd npcaHasHa4YCHa JJId 00BEKTUBHOI'O MOATBCPKACHUA KW OLCHHUBAHUSA
AOCTUTHYTBIX PE3YJIbTATOB O6y‘IeHI/I${ TOCJIC 3aBCPUICHUA U3YUCHHUA JUCIUIIIINHBI.

Texyias aTTecTalus OCyIIeCTBISETCS /IBa pa3a B CEMECTP:

e koHTposbHast Touka Ne 1 (KT Ne 1) — BbIcTaBnsieTcsi B 3JEKTPOHHYIO BEJIOMOCTb HE MO3/Hee 8§
Heslenu ydeOHoro cemecrpa. Bkirowaer B ce0si OLIEHKY MEPOIPHUATUH TEKYIIero KOHTPOJIs
ayIUTOPHOM U CaMOCTOSITEIBLHOM pabOThl oOOydwaromerocss MO paszejam/TeMaM ydeOHOM
TUCIUILIMHEL ¢ | o 8 Hememto yueOHOro cemecTpa.

e koHTpospHas Touka Ne 2 (KT Ne 2) — BricTaBisieTcss B 2JIEKTPOHHYIO BEIOMOCTb HE Mo3jHee 16
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OLEHKY MEpPONPUATHN TEKYIIEro KOHTPOJIS
ayJIUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss 1O paszzaenam/TemMaMm  ydeOHOU
JTUCIUTIIUHEI ¢ 9 o 16 Henmemo yueOHOro ceMecTpa.

P C3YJIbTAThI TCKyIJ_ICI\/'I n HpOMC)i(YTOqHOﬁ arTeCTallui IIOABOAATCA IIO IIKAJIC 6aHHBHO-pCﬁTHHFOBOﬁ
CHCTCMBEI.

JTan peiiTHHrOBOM cucTEeMbI / Henens Bbana
OueHo4Hoe cpeACTBO MuHHMyM* Makcumym
Texymas arrecranus 1-16 36 60
KoutpoJsbHas Touka Ne 1 7-8 18 30
Tecm 7 6 10




Pegpepam 8 6 10
Homawmnee 3adanue (pazoenvt 1-2) 8 6 10
KonTposbHasi Touka Ne 2 15-16 18 30
Jlomawmnee 3adanue (pazoenst 3-4) 15 6 10
3awuma nabopamopmoii pabomoi:

Ogopmnenue omuema. Kpyenoiii 16 12 20
cmoin

IIpomexyTouyHas aTTecTALMSA - 24 40
3ayeT ¢ OLIEHKOH -

3auemnwiii Ounem - 24 40
HUTOI'O no aucuuminge 60 100

* MHUHUMAIIbHOE KOJIMYECTBO 0AJUIOB 32 OIEHOYHOE CPEJCTBO — ITO KOJUYECTBO OAJUIOB, HAOpaHHOE
o0y4aromuMcsi, TpPH KOTOPOM OIEHOYHOE CpEACTBO 3aCUUTHIBACTCS, B IPOTHBHOM CIIydae
06yqaloumﬁcs1 AOJDKCH JIMKBUAUPOBATL MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJ0JIZKCHHOCTD IO TeKyu{eﬁ
WIA TIPOMEKYTOYHOU aTTeCTalud. MUHUMAIbHOE KOJUYECTBO OAJUIOB 3a TEKYIIYIO aTTECTAllUIo, B
T.4. OTACJIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBE, U MPOMEKYTOUHYIO aTTecTanuio cocrasisier 60%
OT COOTBETCTBYIOIUX MAaKCUMAJIbHBIX 0AJIJIOB.

CrTyneHT cuuTaeTcsl aTTECTOBAHHBIM IO pa3fielly, 3aueTy WIM IK3aMEHY, €CIM OH HaOpan He MeHee
60% ot MakcUMaIbHOTO Oaia, MPeayCMOTPEHHOTo paboyeil MporpaMmMoii.

CryneHT MOXeT ObIThb aTTECTOBAaH IO JAMCLUMIUIMHE, €CJIM OH aTTECTOBaH IO KaXJIOMy pasfeiny,
3a4eTy/3K3aMeHy U €ro CyMMapHbIii 0ai cocTasisieT He MeHee 60.

Onpeodenenue 6onycoe u wumpaghoe

Bonychsl: moouiputensHble 0auibl CTYAEHT HOJIY4aeT K CBOEMY PEMTHHIY B KOHIIE CeMecTpa 3a
NPUCYTCTBUE HA JICKIHUAX, MPAKTHUECKUX M JIAOOPATOPHBIX 3aHATHSAX W AaKTUBHYIO M DPETYISPHYIO
paloTy Ha 3aHATHIX.

bonyc (mpemuanbHble Oayuibl) HE MOXET MPEBBIMIATh 5 OaIoB, BMECTe € OalaMM 3a TEKYIIYIO
aTTecTanuio — He 6osee 60 6ayI0B 3a ceMecTp.

4. TunoBble KOHTPOJIbHbIE 32/IaHNS WJIM HHbIe MATepPHaJIbl, He00X0AMMbIe 1JIsl OleHKH 3HAHUIA,
YMeHH, HABLIKOB



MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UCCIeN0BATENbCKUN SAepHbIl yHUBEepcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOW 3HEePreTUKN -

drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXXIeH s BBICIITero 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepuble pusnka M TEXHOJIOTHID)
OO6pa3oBareabHas
«Panmno3kosiorusi M paguanMoHHast 0€30MACHOCTbY»
nporpamma
Hucuunnmna TexHoreHes u 3arpsi3HEHUE OKPYKAIOIIEN CPEAbI
BOIIPOCHI K 3AYETY

1. llonsiTHE O eCTECTBEHHBIX W AaHTPOIOIEHHBIX M3MEHEHHsX Xumuyeckoro cocraBa OC.
ITpocTpaHcTBEHHAs M BPEMEHHAs COCTABIIAIOIIME 3TUX U3MeHeHU. Kpurepun ux oueHkH.

2. buoreoxummuueckuii KpyroBopoT BelIecTBa B 3Kocepe. BiusHue aHTpOMOTeHHBIX BO3JEHCTBUI
Ha CTENEeHb 3aMKHYTOCTH OMOr€0XMMHUYECKOro KpyroBOpOTa BElIeCTBA Ha 3eMIle.

3. OrpunarensHbiii 23Qdext TexnoreHesa. Kinaccupukarus 3arpsS3HsIonmX BEIEeCTB.

4. Tloka3zaTenu TexXHOreHe3a. XapaKTepUCTHKA CHEeUHaTbHOM TEXHOT€HHOCTH U Ko3(duiueHt
CIEIHAJIbHOTO TEXHOTEHHOT'0 UCII0JIb30BAHMSI 3JIEMEHTA.

5. Tlokazatenu TexHOreHesza. XapakTepUCTHKa OOILIeH TEXHOTeHHOCTH W Ko3(dduuueHT oOmiero
TE€XHOT€HHOT'O UCIIOJIb3BAHUS 3JIEMEHTA.

6. Ilokazatenu texHoreHesza. KaGuIMEeHTHI: MOJHOTH TEXHOT€HHOI'O MCIOIb30BaHUs, (PUKCAIUU U
TEXHOT€HHOT'O JaBJIEHUS AJIEMEHTOB.

7. Cnoco0Obl cpaBHEHHUS PA3IUYHBIX TEPPUTOPHH 110 HHTEHCUBHOCTH TEXHOT'€HHOT'O BO3/IEHCTBUS.

8. PaiioHnpoBaHKE TEPPUTOPHUI IO YPOBHIO TEXHOTCHHOTO JTABJICHUSI.

9. Yro Takoe TEXHOTE€HHbIE FeOXMMHUYEeCKHe aHOManuu? VX oTinymre oT MpUPOJHBIX aHOMATHH.

10. TaTp 0OmIyI0 XapaKTEPUCTUKY PA3THUHBIX MPUPOIHBIX JTAHAMAPTHO-TEOXUMHUECKUX OaphepoB U
TEXHOTE€HHBIX OapbepoB.

11. Kak cBsizana 6y(depHOCTb SKOCUCTEMBI C OMOT€OXUMUYECKUMHI aHOMATUSIMH?

12. ConocTaBUTh NOHATHS TEXHOPMIBHOCTH U OMO(UIBHOCTD 3JIEMEHTOB.

13. Yto xapakTepu3yeT U Kak OMpeeIsIeTCs MOKa3aTelb IeCTPYKIIMOHHONH aKTHBHOCTH JJIEMEHTA.

14. BausiHue pexXrMa TEXHOT€HHOTO BO3JICHCTBUS HA YCTOMUUBOCTD YKOCUCTEMBI.

15. Yro Takoe TexHoOuoreombl? I['pynmbl (akTOpoB, ONpenesIONINX YCTOWYHMBOCTD MPUPOTHOU
Cpelibl K TEXHOTEHHOMY BO3/EHCTBHIO.

16. [lpyHIMIIBI ¥ [EMH OCYIIECTBJIICHUS OOIIEro ¥ CIEMUATBFHOTO MPOTHO3HOTO JIaHmagdTHO-

TEOXUMHUYECKOI0 PalOHUPOBAaHUS TEPPUTOPUH CTPAHBI.

[TpoBOmUTCS 3aueT Mociie BBITOJHEHHUS YY€OHBIX MEPONPHUSATHI: BBHIIOJHEHUS IOMAITHUX 3aJlaHHH,
3alUTHI pedepaTa u 1abopatopHbIX padoT. [IpoBoauTcs 3a4yer B popme GiuIl ormpoca.

Ne

YTBepxkaeHue: Ouenka
(na, HeT)

CrnencTBHEM 3pO3MH TIOYBHI, BEI3BAHHOM JACHCTBHEM BETpa, BOJBI, Epenaga TEMIEPaTyp MOTYT ObITh
aHTPONOTE€HHBIE U3MEHEHUs XuMmIdeckoro cocrtaa OC.




2 | TexHoreHes BIMsET Ha CTEIIEHb 3aMKHYTOCTH OMOT€OXMMHYECKOI0 KPYroBOpPOTa BelllecTBa Ha 3eMile.
3. | B reoxuMu4eckoM acrekTe TEXHOTeHe3 BKIIIOYAET CO31aHIe HOBBIX XUMHUECKHX BEILECTB.
4 | PaccesiHne XMMHUYECKHX BEIIECTB HE MOXKET OBITh INIAHOMEPHBIM TEXHOTCHHBIM IPOIIECCOM.
5 | 3arps3HeHHE TOYB M BOJOEMOB IPOMBIIUICHHBIMH CTOKAMH, aBapUiHBIE BBIOPOCHI B arMocdepy
OTHOCSITCS] K HEIPEyCMOTPEHHBIM TEXHOTEHHBIM IPOIIECCAM.
6. | TepMmuH «3arpsi3HEHNE» OTHOCHUTCS JIMIIB U TEXHOTeHHOTr0 npuBHOca B OC BemecTna.
7. | Tpancdopmarys COITHEYHOM YHEPTUH - TEOXHUMUYECKHH Ipolecce
8 | MnadmmpTparmst atMochepHBIX 0CaIKOB - Teo(pH3NIECKU Imporecc.
9 | TexHorenusle JaHAMadTH KIMEIOT OOJIBITYI0 HEPABHOBECHOCTh, YeM IIPUPOIHBIE.
10 | TexnorenHast mwurpanusi — HauOoOJiee CIOXHBIH BHI MHIPallMd XHMHYECKHX JJIEMEHTOB B
reorpapuueckoil 000J09Ke 3eMITH.
11. | TexaodumpHOCTF B OHMOMMIBHOCTE MOTY HCIOJB30BAaTHCH ISl XAPAaKTEPUCTHKH ECTPYKIIHOHHOM
AKTHBHOCTH
12 [TokazaTeneM TeXHO(QMIBLHOCTH SIBJISIETCS OTHOIIEHHE MaccChl dyeMeHTa, nocrynatomero B OC c
TEXHOT'€HHBIMHU IIOTOKaMH K Macce STOro »JieMEHTa B OMOJIOrMYECKOW IPOAYKIMH Ha3eMHBIX
OpPTraHU3MOB.
13 [Toxazarenp OMOPUIBHOCTH -3TO OTHOUIEHHE OOIIETO COAEPXKAHHUS JJIEMEHTAa B XXMBOM BEILECTBE
TUIAHETHI K COJICP KaHMIO ero B IuTOoCchepe.
14 Koa¢pduuumeHt o0uiero TeXHOreHHOTO HMCHOJIB30BaHUS 3JeMeHTa omnpexaensercs mo (opmyne :No=
{(M1+I11)} / ny
15 KaddunueHT moaHOTH TEXHOTEHHOTo Hcmonb3oBanus (Py) OTpakaeT cTemeHb PpalMoOHaIbHOTO
WCIIOJIb30BaHMsI BOBJIEKAEMOT0 B TEXHOTCHE3 DJIEMEHTa
16 TD - mokazaTenb TEXHOTEHHOTO JaBJICHUS 3JIEMEHTOB) CBUAETEIBCTBYET O JOOABOUHBIX KOJIMUECTBAX
37eMeHTa (M ero COeIMHEHWH), KOTOpble (OpMHPYIOTCS B JAHHOM paiiOHE 3a CYET TEXHOTCHHBIX
TIOTOKOB.
17 Moayiib TEXHOT€HHOTO fAaBieHus sneMenToB (D,) onpenensercs
o ¢opmyie: Dy=TD / S, rae S- moriaas u3y4aemMoro paiiona
18. | Kosddurment Ttexnorennoir ¢ukcanmnu (Kp), HCIOMB3yeMblil Ul XapaKTEPUCTHKH CTEHECHH
YCTOWYMBOCTH 3JIEMEHTa B Cpelle TEXHOIeHe3a,- JTO OTHOILIEHHE KOJMYECTBA BOBJIIEYEHHOTO B
TEXHOT'€HE3 IEMEHTa K KOJIMUYECTBY PACCESHHOTO HJIEMEHTA.
19 Bennunna TD nocraTodHa A CpaBHEHUS Pa3IHYHBIX
TEPPUTOPHH 110 MHTEHCUBHOCTH TEXHOT'C€HHOTO BO3AEHCTBHSI.
20 MOo>KHO IPOBOJWUTE PaHOHUPOBAHHIE TEPPUTOPHil 1o BenmuuHe Dy
21 CymmapHubiit  k03¢h¢unuent HoochepHoit konueHtpamuu (Cn) He OOCTATOYEH JUIS YTOYHEHHS
CPaBHHTEJILHOM OLICHKH PA3JIMYHBIX PETHOHOB 110 MHTEHCUBHOCTH TEXHOTEHHOT'O BO3JICHCTBHUS
22. | MoHO NpOBOJUTh pailoHUpOBaHUe TeppuTOpuil 1o BenmunHe Cp®
23 dopMupoBaHHE TCOXMMHYECKHX aHOMAIMH CBA3aHO TOJIBKO C HAaKOIUICHWEM B JaHmmadTrax
MPOJYKTOB TEXHOT€HE3a
24 TexHOreHHbIe AHOMAJIMH HE BO3HHUKAIOT IIPU €IMHOBPEMEHHOM aBapUilHOM BBIOpOCE
25 EnuHcTBeHHBIN TyTh 00pa30BaHUsI TEXHOTCHHBIX F€OXUMHYECKUX OapbepoB — 3TO YCHJICHHE ITyTEM
TEXHHUYECKUX COOPYKEHHH HEKOTOPBIX NPUPOIHBIX OapbepoB
26 HuskobapbepHble pacTeHHs SIBISIIOTCS Hanboliee yCTOWYMBBIMU KOMIIOHEHTaMH OMOLIeHO3a
27 EcrectBeHHbIe OHOIIEHO3BI HMMEIOT OOJBINYI0 YCTOMYMBOCTH K TEXHOTCHHBIM T'€OXMMUYECKHM
(hakTOpam 4eM HCKYCCTBEHHbIE
28 TexHOOMOTeOMBI - 3TO 0COObIE BUIBI 3KOCHCTEM, 00JIa/JafoNe CXOHBIMH YPOBHSIMH r€OXUMHYECKOH
YCTOWYMBOCTH K TEXHOTCHHOMY BO3/ICHCTBHIO U CITIOCOOHOCTHIO K CAMOOYHIIIEHHUIO
29 IIporHO3 ypOBHSI TEXHOTEHHOI'O BO3JCUCTBUS, W NPHUHATHE 3aIIUTHBIX MEPONPHUATHHA SIBISIOTCS
OOIIMMH JUJIsSI BCEX TEPPUTOPHI CTPaHBI
30 CrerneHb reOXMMHYECKONW yCTOWYNBOCTH TEXHOOMOT'€OMOB OIPEAEISIETCS MHTEHCUBHOCTEIO: |)BBIHOCA
u paccesiaus npoaykToB TT'; 2)merabosmsma npoxykros TT'; 3)3akperenus npoaykroB TI';4)3amensr
onHux npoxaykroB TT apyrumu
31 ®akTOphI, ONPENEAIOIMNEe HHTEHCUBHOCTh BBIHOCA M paccesHusl nMpoAykToB TI': cymMma conHeuHOU
paauaiyy, KonnuectBo Y @- pagnaunu
32 DakTopbl, ONPENEISIONIEe BO3MOKHOCTh M WHTEHCHBHOCTD 3aKPEIUICHHs B JaHAMA(Tax MpOIyKTOB




TT niam ux METabOJINTOB: IIEJIOYHO - KUCJIOTHBIE yeioBusi, OBP ycioBus

33 Tumomnorndeckne TpPyHIbl TEXHOOMOTEOMOB HE IOCTAaTOYHBIA (DaKTOp Ui TEPPUTOPHAIHHOTO

paliOHUPOBAHMUS

34 Cxembl  naHAMAa(QHO-TEOXMMUYECKOTO  PAaHOHMPOBAHMS  COCTAaBISIOTCS 10  OTHOIICHHUIO K
OTIPEIETICHHOTO POAA 3arPSI3HUTEISIM

35 TexHoOnoreoMHOoe  pallOHMpOBaHME -  MEPCIEKTHBA  JUId  JIAHAMA(THO-TEOXUMHYECKOTO

IPOTHO3UPOBAHWA IO OTHOLICHHUIO K MHOF006p33HLIM (baKTOpaM T

Kpurepuu onneHuBaHus KOMIETEHIMI (Pe3yJIbTAaTOB) M ONMHCAHNE IIKAJIbI OLICHUBAHNS

Onenka Kputepuu ouenku
OTJINYHO «3a4eTH CTyIeHT NOTKEH:
36-40 6amioB - MPOJIEMOHCTPUPOBATH TITyOOKOE U MMPOYHOE YCBOCHUE 3HAHUI

MIPOrpaMMHOTO MaTepHuaa;

- UCYEPIIBIBAIOLIE, [T0CIE0BATEIbHO, IPAMOTHO U JIOTUYECKU CTPOIHO
W3II0KUTh TEOPETUYECKHI MaTepHal;

- MPaBWJIBHO (POPMYIIMPOBATH ONIPE/ICIICHHUS,

- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITEILHON pabOTHI C TUTEPATYPOIi;
- YMETb CJIeJaTh BBIBOJIBI IO M3JIaraéMOMY MaTepHaly.

Xopouio «3a4eT»
30-35 6amnoB

CTyaeHT 10KeH:

- IPOJIEMOHCTPUPOBATH AOCTATOYHO MOJIHOE 3HAHUE TPOTrPAMMHOTO
MaTepuaia,

- IPOJIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUUYECKUX TTOHSATHUI;
JIOCTaTOYHO IOCJIE0BATEIbHO, IPAMOTHO U JIOTUYECKU CTPOMHO M3JIarath
MaTepuan;

- IPOAEMOHCTPUPOBAThL YMEHUE OPUEHTUPOBATECS B JIMTEPATYPE;

- YMETh cliefaTh JOCTaATOYHO OOOCHOBAHHBIE BBHIBOJIBI 110 U3JIaTaeMOMY
MaTepuany.

YI[OBJ'IGTBOpI/ITCJ'IBHO
«3BadeT»

25-29 6asuioB

CTyneHT JoJKeH:

- IPOAEMOHCTPHPOBATH O0IIIee 3HAHUE U3y4aeMOT0 MaTepHaa;

- IOKa3aTh o0lIee BaleHNe MOHATUIHBIM aNapaToM AUCHUIUINHBL

- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOH M3JIaraeMoro
BOIpOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO ITPOrpaMMOi YIeOHYIO JTUTEPATYPYy.

HeynoBnerBoputensHo
«HE 3a4eT»
24 u MmeHslIe Oaa

CTyneHT JEMOHCTPUPYET:

- HE3HaHME 3HAUUTENIBHON YacTH MPOrpaMMHOT0 MaTepHara;

- HE BJIa/ICHNE NOHATUWHBIM alllapaToM JUCLMILIMHBL,

- CYIIECTBEHHbIE OMIMOKU MTPHU U3JI0KEHUH yUeOHOTO MaTepHara;

- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH M3J1araeMoro
BOIIPOCA;

- HEYMEHME JIeN1aTh BBIBOJIBI I10 U3J1araéMOMY MaTepuaiy.
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALINA
®EJIEPAJILHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UCCIeN0BATENbCKUN SAepHbIl yHUBEepcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOW 3HEePreTUKN -

drmman demeparbHOTO TOCyAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro o0pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepuble pusnka M TEXHOJIOTHID)
OO6pa3oBareabHas

«Panmnoskosiorusi M paauanuoHHasi 6€30IaCHOCTb
nporpamma
Jucnnnnmza TexHoreHes u 3arpsA3HEeHUE OKPYKAIOIIEH CpeIbl

KoMmnjieKT TeCTOBBIX 3aJaHUM

Tect BbIMONMHAETCS B (hOPME MUCBMEHHOT'O OTBETAa Ha KaXKJIbIH BOIpoOC. TecT MpOBOJUTCS HA
MPAKTUYECKOM 3aHSATHH M BKIIOYAET BOMPOCHI MO MPOWIeHHBIM 1-2 pasnenaM IUCHUTUIHHBL. Tect
npoBoasTcss B TedueHuu 15-20 munyr. OmwuOku, AONYyUICHHBbIE TMPU BBINOJIHEHUU 3aaHMS,
pa3buparoTcs Ha CIECIYIOIIEM 3aHITHH.

[Ipy moAroTOBKE K KOHTPOJBHOMY Meponpusathuio «TecT», KaKIpli MarucTpaHT [JOJIKEH
WHAUNBUAYAILHO W3y4aTh TeMbl 1-2 pa3felioB JTUCHUIUIMHBI, YWTas KOHCIEKTHI JIGKIUA U
pEeKOMEHIyeMyl0 Y4eOHYyI0 U CIOpaBOYHYIO JIUTEpaTypy, a TaKXKe CaMOCTOSTeNTbHO HaXOAUTh
HE0OXO0AUMYI0 HH(POPMAITHIO

TECT Nel (BapuanT 1)

1. TexHOreHHOE M3MEHEHHE KINMATa MOKET OBITH BEI3BAHO IIPSAMBIM BO3}1€I71CTBPICMI

BapuaHTtsl 0TBETOB KommenTapuii

a) YBCINYCHHUA HHTCHCHUBHOCTU COJIHCYHOI'O U3JTYYCHUSA

0) rajoreHcoAepKaIINX YTrIIeBOOPOIOB, COAEPKAIIUXCS B BHIOPOCAX TEXHUUECKUX
ra3oB B aTMocdepy

B) auTpornoreHHoro CO2 BCeACTBUE PE3KOT0 YBEJIMUEHHUS €r0 KOHIICHTPAIIUH B
Tpornocdepe

2. ITog 3arpsA3HCHHUEM CPCJbl IOHUMAKOT:

Bapuantsl 0TBETOB KommenTapuii

MOCTYIIJICHUC B oC IMPOAYKTOB TCXHOI'CHE34d, OKA3bIBAOIIUX BO3JICHCTBHE Ha 6I/IOTy,
1 USMCHAIOMUX Ka4C€CTBO CPECIBbI.

W3MEHEHUs] KOHLIEHTpalui pa3an4HbIx BeniectB B OC

noctyreHne B OC npoayKTOB TEXHOTEHE3a, OKA3bIBAIOIINX BO3CHCTBHE HA
KAaueCTBO TEXHUYECKUX COOPYKEHUN

3. TexHO(UIBHOCTH AJIEMEHTA XapaKTepU3yeT:

BapuanTtsl 0TBETOB KomMmenTapuii

CTCIICHb MCIIOJIB30BAHUSA 3JIEMCHTA IO OTHOIICHUIO K €0 COACPKAaHUIO B J'II/ITOC(i)Cpe

XapaKTECPHUCTHUKA HHTCHCUBHOCTHU I[06BILH/I XHUMHUYECKUX 3JIEMCHTOB U UX HOTpC6HOCTI/I
B IIPON3BOJCTBC
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pasnuuue B 00beMax J00bIYH PJIEMEHTOB

4.Kak onpesensieTcs mokasareiab TexHopuibHOCTH 3emMenTa (T,9%)?

Ha IPUMEPE IMMOKAXKUTE, YTO : «... IIPOMBINUICHHOCTh JOJLKHA CTPOMTHCS HA DJICMCHTAX, HanboJee

pactpocTpaHeHHbBIX B 3eMHOH kope» (A. E. depcman).
5. MurpanmoHHas ciocOOHOCTh TSKEJIBIX METAJIIOB BO3PACTAET

BapuanTtsl 0TBETOB KommenTapuii

a) B HEMTpaJIbHBIX cpesiax
0) B KMCIIBIX Cpefax

B) B ILIEJIOYHBIX Cpeaax

6 I'eoxummueckas MUT'palusgd XUMUYCCKUX 3JICMCHTOB — OTO!:

BapuaHTbl 0TBETOB

KommenTapuii

a) repemelleHrne aTOMOB XMMUUYECKUX 3JIEMEHTOB B 36MHOM KOpe, BEAyIlee K UX
PacCEeMBaHUIO WM KOHIICHTPALIUU

0) mepeMenieHue aTOMOB XUMUYECKUX JIEMEHTOB B BOJIE, COITPOBOXKIAOIIEECs
MIPOLIECCAMH TUPOJIU3a U TUAPATALIUH

B) MNEPEMCIICHUEC ATOMOB XUMHUYCCKUX 3JICMCHTOB B TpOHOCCI)epe, OCJIOXKHCHHOC
XUMHUYCCKHUMH PCAKIHUAMU C YHACTUCM PAJIMKAJIOB U BOJbI

7. B xaKkoif CTpOKe MPUBEACHBI AIEMEHTHI TOJIBKO C MAJIBIM MTOKa3aTeIeM TeXHOPMILHOCTH (OTMETUTD

MPUUYUHY):

BapuanTsl oTBETOB KommenTtapuit

a) Mn, Fe,Cl
0)Y,Ga N
B) Cs,Th,Sc
r) C, Cu,Ag

8.IToHsiTe OMOPUIBLHOCTH AJIEMEHTA CIIY)KUT JJIS:

BapuaHTbl 0TBETOB

KommenTapuii

a) XapaKTepUCTUKH CTETICHH YCBOSEMOCTH dJIeMEHTa OMOTOM
0) OIIEHKH CIIOCOOHOCTH OMOTHI K HAKOTUICHHIO ATOTO 3JIEMEHTA
B) BBISIBJICHUSI MHTCHCHBHOCTH TPaHC(HOPMAIIUU ITOTO DJIEMEHTa B OMOTE

9.Iloka3arenb OMO(UIBHOCTH 3JIEMEHTA 3TO:

BapI/IaHTBI OTBCTOB

KommenTapuii

a) OTHOIICHHUE COJIEP KAHUS DJIEMEHTA B PA3JIMUHBIX MPEICTABUTEISAX OMOTHI

0) OTHOIIIEHHE CPETHETO COJIEPKaHMUs DJIIEMEHTA B )KMBOM BEIIECTBE MJIAHETHI K
KJIapKy TOTr0 3JIEMEHTa

B) OTHOIIIEHHE KOJIMYECTBA MOCTYMAIOIIETO B )KMBOW OPTaHU3M JIEMEHTA K €T0
KOJIMYECTBY, BHIBOJJUMOMY U3 OpraHU3MA.

10.Kakoe cooTHOIICHHE KPUTCPUCB TCXHOI'CHC3a MPCACTABJIAACT ONIACHOCTL JJIA )KUBBIX OPTraHU3MOB:

BapI/IaHTBI OTBCTOB

KommenTapuii

a) MOBBIIIEHHOE CO/IEp)KaHME JIEMEHTa ¢ O0JIbIION OMOPHIBHOCTHIO
0) HOBBIIIEHHOE CO/IEPIKaHUE dJIeMEHTa ¢ He0OobII0i OMOPUIBHOCTHIO
B) MeHbIlIas OMO(YUIBLHOCTD I€MEHTA IPU BHICOKON TEXHO(MUIHLHOCTH

11.I1oka3zaTenp 1eCTPYKIMOHHON aKTUBHOCTH JIEMEHTA 3TO:

BapuaHnTbl 0TBETOB

KommenTapuit

a) OTHOIIIEHUE MACChI dJIeMeHTa, moctynaromiero B OC ¢ TeXHOTeHHBIMU TOTOKaMH K
ero OnopuILHOCTH

0) OTHOIIIEHHE MACChI AJIEeMEHTa, mocTymnaiiero B OC ¢ TEXHOT€HHBIMH MMOTOKaMH K
Macce ATOTO JIEMEHTa B OMOJIOTHYECKON MTPOAYKIIUH Ha3eMHBIX OPraHH3MOB

B) MOKas3aTcJib ACATCIIbHOCTH MUKPOOPTaHWU3MOB B OTHOIICHUHN 3TOT'0O 3JICMCHTA

12.Ha3zoBHuTEe TUITMYHBIE HETaTUBHBIE MOCJICACTBUS JIOKAJIBHOTO 3arpA3HCHUA aTMOC(l)

ephl

BapuaHTbl 0TBETOB

KommenTapuii
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a) CHIDKEHHE CTETICHN TIepEeMEITMBaHMS BO3/YIIHBIX TIOTOKOB B Tpomocdepe
0) KUCIIOTHBIE OCaIKU, POTOXUMHUYECKHI cMOT
B) "mapHUKOBBIN" A (PeKT, HapyIIEHUE 030HOBOTO CJIOS

13. Texuorennoe napienue (TD) Ha manamadThl MOKa3bIBacT:

BapuanTel oTBETOB KommenTapuii

a) KaKue Z[063,B0‘IHBIC KOJINYCCTBA 3JICMCHTA BBIBOJATCA B JaHHOM paﬁOHe u3
TEXHOTCHHBIX TOTOKOB B ITPUPOIHBIC

0) Kakue 100aBOYHBIE KOJIMYECTBA 3JICMEHTA BBOJSATCS B JAHHOM pailoHE B
TEXHOTCHHBIC TOTOKH U3 TIPUPOTHBIX

B) KaKOBO JAaBJICHUEC MACChl TCXHOI'CHHOTI'O 3JICMCHTA Ha MOYBCHHBIN IIOKPOB

14. Yto Takoe Moays1b TexHOreHHoro AasieHust (Dwm)? (nath onpenenenue u 0003HAYUTH 00IaCTh
MIPUMEHEHUS ).

15.Koa¢hduiueHT noaHoTh TEXHOTEHHOT0 UC0jIb30Banus (P) 31IeMEHTOB MPUBEICH HIKE.
Cl=98; Na=91; Pb=88; Se=7,1; Sc=0,4; Ga=0,024.

[Toka3arb, Kak MOTYT COOTHOCHUTBCS II0OKa3aTeNN B pacueTHOU dopmysie 3Toro ko3dduuuenra npu
MCIIOJIb30BaHUU CPEeIHUX (MM OOLINX) JAHHBIX, 10 HH(OPMALIUU U3 UHTEPHETA.

Kpurepuu oneHuBaHus KOMIETEHIMI (Pe3yabTATOB):

KonuyecTBo npaBuiibHBIX 0TBETOB. 10-0amibHas cucTremMa OlleHUBaHUSI.

Onucanne MKAJbI OIlCHUBAHHUS

Ounenka BPC | lllkaaa

«3adTeHo» 6-10 | KonmuecTBo BepHBIX 0TBeTOB B HHTEepBaje: 60—100%

«He 3aureno» | 0-5 | KonnuectBo BepHBIX 0TBETOB B MHTepBajie: 0-59%

13




MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UCCIeN0BATENbCKUN SAepHbIl yHUBEepcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOW 3HEePreTUKN -

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepuble pusnka M TEXHOJIOTHID)
OO6pa3oBareabHas

«Panmnoskosiorusi M paauanuoHHasi 6€30IaCHOCTb
nporpamma
Jucnnnnmza TexHoreHes u 3arpsA3HEeHUE OKPYKAIOIIEH CpeIbl

Tembl pepepaToB

KonrponpHoe 3amanume B ¢opme pedepara sBISETCS HHIMBUAYAIBHOW CaMOCTOSTEIBHO
BBIMIOJTHEHHON pabOTO MarucTpaHra.

Tematuka pedepaToB ompezaensercs MporpaMMoi ydeOHOW nucuuiuiHbl. Temy pedepara
CTYJCHT BBIOMpAET U3 MEpedHsl TeM, peKOMEHAYyeMbIX npenogasareneM. CTYIEHT pyKOBOJICTBYETCS
TpeOOBaHUSIMU K COJAEpKaHHUIO, 00beMy U OodopMieHHIO pedepaTa, MPUBEACHHBIMUA B II. T). TeMbI
pedeparoB pacnpenensoTcs Ha NEpBOM 3aHATUU. ['0TOBbIE M odopMIeHHBIE pedepaTsl cAArOTCS B
COOTBETCTBYIOIIIME CPOKH, B TMOPSIJIKE, YCTAHOBICHHOM NpenojaBareneM. Jloknan no teme pedepara
(mpe3eHTanusl) TMPOBOJUTCS Ha OOO3HAYEHHOM IIpernojaBaTesieM CeMHHape, I[OClIe  €ro
peBapuTeNbHOM npoBepku. Jlokiiag 1 OTBETHI Ha BOMPOCH B TeueHue 7-10 MUHYT.

A) THIIOBBIE 3a71aHusl (BONPOCHI):

e XapakTepUCTHKAa BHYTPUIIOUYBEHHBIX OMOTCOXMMUYECKHX IIMKIIOB Ta30B, OCYIIECTBIISIONTUXCS
OakTepuanbHbIMU cucTeMamu. [louBeHHoe npoayiupoBanue CO»

e AHanu3 AMHAMUKH BO3JICHCTBUS aHTPOMOTEHHBIX ()aKTOPOB Ha OMOTEOXMMHUYECKHE MPOIIECCHl B
nouBe. PaKTOPHI, OKA3BIBAIOIIUE CYHIECTBEHHOE BIUSHUE HA MHTEHCUBHOCTh (PU3UKO-XUMHUYECKUX
MPOLECCOB B MOYBE.

e (CreneHb pa30MKHYTOCTH €CTECTBEHHBIX TNI00ATBHBIX IIUKJIOB YIJIepo/ia U KUCIOPOIa.

o [lpuunHbl U 0COOCHHOCTH (AKTOPOB 3arps3HeHus ruapochepsbl HEPThIO U HEPTENPOAYKTAMHU.
[TprMepsI TOKAIBHOTO, PETHOHATBHOTO U TTI00aTBHOTO 3arpsiI3HEHUS TUIAPOCHEPEHI.

e «CamoountieHue atMochepb» ¢ ydacTHEM THAPOKCHIHOTO paaukana. Peakiuu oOpa3oBaHUs U
CTOKa €ro U3 aTMOCQEPHI.

e BrusHue Ha KIUMaT TUIAHETHI YBEITWYEHUs KOHIIEHTpaIuu a’po3oseil B atMocdepe. K kakum
MOCJIEACTBUAM 3TO MOKET IPUBECTH?

o Tsxenpie Metamnsl B Ouochepe. [loBeneHne TsKenbIXx METAIOB B atMocdepe U ruapocdepe,
MUTPAIMOHHBIE MTYTH U XUMUYECKHE POPMBI UX MUTPALIUU B ATHX CPeax.

e VYuyacthue pacTUTEIBHOCTH B (OPMHUPOBAHHUU OPEOJOB PACCESHHS TSDKEIBIX METaJlJIOB.
bromoCcTyImTHOCTS aTOMOB TSDKENBIX METa/UIOB. broxnMudueckre MeXaHu3Mbl 3alIUIIAI0T OMOTY OT
TOKCHUYECKOTO JIEUCTBUS TSKEJIBIX METAILJIOB.

e VYcroiuuBocTh BemecTBa B OC. YCTOMYMBOCTh OPraHMYECKUX BEIIECTB U PA3IMUYHBIX XUMAYECKUX
bopM TSKENTBIX METAIIJIOB.

e TexHoreHnsle (GaKTOPHI BO3ACHCTBUS ATOMHBIX CTAHIIUN Ha OOBEKTHI OKPYKAIOIIEH CPEIbl.
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0) KpuTepuHU OLIEHMBAHMS KOMIIeTeHIINii (Pe3yIbTaTOB):
10 GampHas cucTEMa OLCHUBAHHUS
9-10 6amIoB- OTIUYHO
7-8 6aLI0B- XOPOIIIO
016 110 7 6aIOB- YAOBIETBOPUTEIHHO
0-5 6amioB — HEYTOBIETBOPUTEIHHO

B) OIMMCaHME HIKAJbI OICHUBAHUA
9-10 GanioB- oTMeuaeTcsl - HOBU3HA U CAMOCTOATEIILHOCTD CY)KIECHUN, YETKUN IIJIaH U COOTBETCTBUE
IJIaHy, TPAMOTHOCTh U XOPOIIHUM CTUJIb U3JI0KEHUS.
7-8 GaoB- OTMEYACTCSI COOTBETCTBHE TUIaHA TeMe pedepaTa, COASPKAHUA TEME U TUIAHY
pedepara, HET UHTEPECHBIX CY>KICHHUM U OIIEHKU COOpaHHOTO MaTepualia, paboTa BHIIIOJHEHA
IpaMOTHO B TpebyeMoM o0beMe
ot6 110 7 6asIoB - OTMEUaroTCs HECOOI0/IeHne TpeboBaHuii K 00beMy pedepara, mpaBUILHOCTH
o opMIIeHHUS, TEMA PACKPBITA HE MOJTHOCTBIO.
0-5 6ayutoB — He cobmromatorcst TpeOoBaHM kK 00beMy pedepaTa, HET UETKOTO TIaHAa BBITIOTHEHUS
TEMBI, OTCYTCTBYET CMBICIIOBAsi KOMITOHEHTa pa0bOThI, 0POPMIICHHE HEOPEKHOE C
MHOTOYHCJICHHBIMU OIITUOKAMHU.

I) MeTOAMYeCKHe YKa3aHus K ogopmieHuio pedepara

Cooeporcanue pechepama:

CIIUCOK MCIIOJIb30BaHHBIX HCTOUYHUKOB;
nocieHui auct pedepara;
IpUIOKEHUs (TIpyU HEOOXOUMOCTH).

1. TUTYnbHBIH JHUCT;
2. CoIcpXkKaHWC,

3. BBeIcHHE;

4. ocHOBHag YacTh;
5. 3akmouenue;

6.

7.

8.

[TpumepHBIif 00bEM B MAIIMHOMTUCHBIX CTPAHUIIAX, COCTABIISIFOIINX pedepaTa mpeacTaBieH B
TadJIuLeE.

Tabnuua
PexomeH1yeMblii 00beM CTPYKTYPHBIX 3JIEMEHTOB pedepaTa
HaumenoBanue yacreii pedepara KOJIM4YecTBO CTPaHHI]

TuTynbHbIN JHCT 1
Copepxanue (C yKazaHUEM CTPaHMUIL) 1
Bseoenue 2
OcHOBHasl 4acTh 10-15
3aKJIFOYeHHE 1-2
CnMCOK MCIOJIb30BAaHHBIX HCTOYHUKOB 1-2
[IpunoxxeHus bes orpannyenui

TurynpHbIN TUCT pedepaTa 0opMIIETCS M0 YCTaHOBIEHHOMY 00pasily. (mpuiioxeHuel )
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[Tpunoxxenue 1

MHUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON OEJEPAIIUNA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUPEXIEHUE
BBICIIET'O OBPA3OBAHUI
«HaunoHanbHbIN UCCIEA0BATENbCKUN A1epHbld yHUBEpcUTEeT «MUDI»

OOHUHCKMIA MHCTUTYT ATOMHOM HEPTreTUKHU —
¢unmman genepaabHOro TOCYIapCTBEHHOTO aBTOHOMHOTO 00pPa30BaTeIFHOTO YUPEKICHHS BBICIIIETO

obpazoBanus «HannoHa bHbINM UCCIENOBATENLCKUH AaepHbIi yHIBEepcUTeT « MU DN

Otnenenue saepHoit pusuku u TexHosoruu (O)

Pedepar

no aucuuminHe «TexHoreHes u 3arpsi3HeHHe MPUPOIHOI cpeabD»
Ha TeMy: «YKa3aTh Ha3BaHHE TEMBD»

HcnojHnTenp cTyaeHT(Ka):

___Kypca TPYIIIBL N.O.®Pamumnus cryaeHTa

Iloonucv cmyoenma

IIpoBepna:

(Vuenas N.O0.®damunus

CTCIICHD, npenoaaBaTeiist

3BaHME TPENoaBaTeNs)

Onenka:

Iloonucwy npenodasamens

O6uuHCK, 20
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UCCIeN0BATENbCKUN SAepHbIl yHUBEepcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOW 3HEePreTUKN -

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sIepHbI yHuBepcuTeT « MUDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepuble pusnka M TEXHOJIOTHID)
OO6pa3oBareabHas

«Panmnoskosiorusi M paauanuoHHasi 6€30IaCHOCTb
nporpamma
Jucnnnnmza TexHoreHes u 3arpsA3HEeHUE OKPYKAIOIIEH CpeIbl

KoMmiiekT 1oManiHux 3a1aHuii

a) TeMbl 3aJaHUI:

Nel. Pacuer AaHHBIX JIS ONpeJeJieHHs] XHMHYECKOr0 COCTaBa O0BbEKTOB JIUTOC(hepbI
(ocaloYHBIX ¥ IOYBOOOPA3YIONIUX TTOPOJ).

IIpakTHueckoe 3aHATHE TIO ITON TEME IPEeyCMaTPUBAET:

1) onpeneneHre aTOMHBIX U BECOBBIX KOJIMYECTB JIEMEHTOB, MIEPEBOJ] ATOMHBIX KOJIMYECTB B BECOBBIC
%,;

2) pacuet Kiapkos konnentparun (KK) u Kinapkos paccestaus (KP) a7t mogBooOpa3yronux mopo;
3) pamxkuposanue BennunH KK u KP 1715t 3Ta0HHOTO 00BhEKTa HCCIIEA0BAHNS;

4) MOCTPOCHNE TEOXUMUUECKUX CIIEKTPOB MPEICTABICHHBIX IOPOI;

5) aHanM3 0cOOCHHOCTEH XUMHIECKOTO COCTaBa MOPOI.

Hcxonnbie Matepuanbl. IlpenctaBieHbl aHaIUTHYECKHWE JAaHHBIE MOKOMIIOHEHTHBIX
XUMUYECKUX aHAJIN30B OCaJI0YHBIX U MTOYBOOOPA3YIOIINX MTOPO.T

pa3IUYHBIX PErHOHOB 3eMHOTO Iapa (tadnuna 1.2). [IpencraBnens! qanHbie Mo Kiapkam 31eMeHTOB B
autocgepe (Tabmuna 1.1).

3aoanuel.l Ilepesod amomuublx Ko1uYeCcme Inemenmos 6 gec. %.
[TepecunTtaTh BECOBBIC MPOICHTHI OKHCIOB (Tabymia 1.2) Ha BECOBBIC MPOICHTHI DJIEMEHTOB, C
cocTaBlieHUEeM TaOHIbl 1.3, UCIIONB3Ys CIICTYIOIIHHA ITOPSIOK PACYCTOB:
1) B3sTh maHHBIE 0 aTOMHOMY Becy aemenToB O (16), Si (28), Al (27), Fe (56), Ti (48), Mn (55), Mg
(24), Ca (40), Na (23), K (39), P (31), C (12), S (32);
2) paccuuTaTh MOJCKYJISIPHBIN BeC Kaxk0ro okucia (tad.1.2);
3) 1O COOTHOIIECHUSIM MOJICKYJIIPHOTO Beca OKHCJIa M €ro aTOMHOI'O Beca, MOJIEKYJSPHOTO Beca
OKHCJIa U €r0 CoJAepXaHus B Bec. % paccuMTaTh KOHIICHTpAIIMIO JJIEMEHTa B Bec. % .(ucxons w3

MIPOTOPIIMU: COIeP KaHUE IIEMEHTa B BeC. % — aTOMHBIN BeC dJIEMEHTa; COoJIep:KaHue OKucia B Bec. %
— MOJIEKYJIIPHBIN BEC OKHUCIIA)
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OTHolIEHNEe aTOMHOIO Beca 3JE€MEHTa K MOJIEKYJSIPHOMY BECy €ro OKHCia MpUHUMAaeTcs 3a
pacueTHbli K03pdurment K' (koHCTaHTa), AN €r0 UCHOIB30BaHUS MPHU OMPEACIICHUU MPOLIEHTHOTO
CoJIeprKaHusl AJIEMEHTA T10 COJIepKaHuI0 OKucia B Bec. %0.

Pacuernsblit koo dunment K' st kaxaoro anemMeHTa onpeaensercs no Gopmyse:
K' = ar. Bec anemenTa / MOJI. BeC. OKHCIIA
4) pe3ynbTaThl pacueToB BHECTH B Tabuiy 1.3.

3aoanuel.2 Iloocuem Knapkoe rxonuenmpauyuu (KK) u pacceanusa (KP) c ucCnonb30BaHUEM
TaOMMYHBIX TaHHBIX (Tabnuia 1.1) u cBenenuit o Kitapkax snemenToB (tabauia 1.2) nmo gpopmynam:

KK =Ci/K; KP =K /C,,
rae Ci — comepkanue B nmopojax, K — Kimapk mutocdepsl.
[IpeacTaBuTh B OTACIBHBIX KOJOHKAX TaOIHIIBI 1.2

3aoanuel.3 Pansxcuposanue 3nauenuii KK ona smanonnozo oovekma.

[Ipy mocTpoeHUH T€OXUMHUYECKUX CHEKTPOB OJUH U3 HU3y4aeMbIX OOBEKTOB MPUHHUMAETCS 3a
ATAJIOHHBIN, C KOTOPBIM OYAET CpaBHUBATHCS XMMHUECKUN cocTaB Apyrux nopoj. Bennuunsl KK u KP
JUTS STAJIOHHOTO 00BEKTa pacrnoaratorcs B nopsiake ux yooBanus (s KK) u Bospacranus (nns KP).

3aoanuel.4 llocmpoenue zpagukoe ceoxumuueckozo cnekmpa.

[Toctpoenue HaunHaercsi ¢ otoOpaxkenus Ha rpaduke BennunH KK u KP 3tanonnoro o6bekra. Ilo
ocu opauHat pacronaratorcs 3HadeHus KK B apudpmerndeckom macmrabde. [lo ocu abcumee depes
paBHBIE WHTEPBAJIbI MPOCTABISAIOTCS CUMBOJBI AHATM3UPYEMBIX XMUMHUYECKUX DJIEMEHTOB B MOPSAKE
paHXUPOBaHUS ATAJIOHHOTO 00OBEKTA.

B pe3ynpTare BBIMONHEHHBIX TIOCTPOCHHUH CHEKTP STAJOHHOTO O0BEKTa MOJIy4YaeT BHT
MOHOTOHHOM KpUBOM, HAIJIAJHO OTpaXkarolled Mepy OOOTallleHHOCTH WM OOEIHEHHOCTH IOpPOJ
AIIEMEHTaMU TI0 CPAaBHEHUIO C UX co/IepkaHueM B uTocdepe. JIMHUU CIeKTPOB IPYTUX MOPO HMEIOT
JIOMaHbIH BUJ, YTO MO3BOJSET BBIIBUTH OCOOEHHOCTH MX XMMHUYECKOI'O COCTaBa OTHOCUTENIBHO JIPYT
Jpyra v 3TaJJIOHHOTO OOBEKTA.

3aoanuel.5 3axnwuenue. Codepicum ananu3 u XapakKmepucmukKy 0COOEHHOCHENl XUMUYECKO20
COCMasa pa3iuiuHbIX HOYE000PA3YIOUUX NOPOO U OMEENbl HA 6ONPOCHL:

a) KaKOBBI 0COOEHHOCTH T€OXMMHUUYECKOTO CIIEKTpa TOYBOOOPA3YIOMIUX TTOPO?
0) B 4eM CXOJICTBO U Pa3INyUs B XUMHYECKOM COCTaBe MPEICTaBICHHBIX
nopoxa?

Oobvachenue K 6binoHenHul0 3ad0anuil. AHaIN3 TEOXMMHMUYECKON CIELUAIM3ALUN ITOPOA
HY>XHO HAQYUWHATbH C BBIABJICHUSA O6HII/IX SaKOHOMepHOCTefI — OJIM30CTU TEOXUMHUYECKOTO CIICKTpa K
CpeHEMY COCTaBy JHUTOC(Ephl, MpeoliagjaHus B JaHHOM MOpOJe KOHUEHTPAIMKM WM PacCeUBaHUs
DIIEMEHTOB, YCTAHOBIICHHS CTETICHH KOHTPACTHOCTH paclpeaeeHus KOdPPHUIIMEHTOB.

AHanmM3 TEOXMMHUYECKHX pa3JIU4Ydid B COCTaBE TMOPOJ HEOOXOIWMO BECTH, BBIICIISISA
ONPEAEIIEHHBIE TPYIIbI HAKOIUICHUS! — PAaCCEMBAaHUs, T.€. IPOBOJUTH SMIIUPUUYECKOE PAHKUPOBAHUS
BermurH KK 1 KP B Ka)10M KOHKPETHOM cydae.

[To xapakTepy KOHIIEHTpALMK 3JI€MEHTHI BBIJIEISIIOT B TPU TPYIIIIbL:
1) ¢ BBICOKOII KOHIIeHTpaIuei 1 paccestaueM sieMenToB (KK>10 u KP>10);
2) co cpenneit konnentpanueit (KK=1,6 — 10 u KP=1,6 — 10);

3) co cnaboii KOHIIEHTpAIKEH 1 paccestHueM, B 1esIoM OJi3Koi K kimapky aurocdepst (KK=1,0 —1,5u
KP=1,1-1,5)

B Tex ClIydasx, Korga mopoabl MMCHOT YCTKYHO MCTAJUIOTCHUYCCKYHO CIICHUAIN3allhui0, OHa
JIOJDKHA OBITh MOJYEPKHYTA MTPU UHIUBUIYAIBHOM pa30ope 0COOCHHOCTEH rpad)idecKuX MOCTPOSHUH.
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Ipuioxkenust
O6mme s Beex tadmumbl (1.1) u (1.2)

Tabnuya 1.1

XumMuueckHii cocTaB 0CaloYHBIX H 04BOOOpasyoIHX nopo, %

Komnonentsi A b B I |

Si10; 86,10 59,20 741 81,37 36,65
TiO, 0,74 1,20 0,14 0,28 0,16
Al,O4 545 16,14 1.55 3,83 1,02
Fe;04 1,20 436 0,70 4,21 0,70
FeO 1.41 3.24 1.20 0.16 1.07
MnO 0,06 0,09 0,15 0,03 0,04
MgO 0,61 3.14 2,70 0,84 0,50
CaO 0,98 2,52 45,44 1,10 2943
Na,O 0,55 3.82 0.15 0,07 1,01
K-0 0,96 1,97 0.25 0.31 0,47
P,0s 0,14 0,17 0,16 0,20 17,14
CO, 0,58 0.41 39.27 0,59 5.19
SO; 0,02 - 0,02 0,15 1.48

Tabnuya 1.2

CpejiHee cojepikaHue AeMEHTOR B 3eMHOI kope B %, 1o A.I1. Bunorpaiosy

DneMeHThI Knapku aurocdepst
% n107%

Si 290 29000
Ti 0,45 450
Al 8,05 8050
Fe 4,65 4650
Mn 0,10 100
Mg 1.87 1870
Ca 3,96 3960
Na 2,50 2500
K 2,50 2500
P 0,093 93
C 0,023 23

S 0,047 47

Ne2, OTBeTHTH HAa BONPOCHI MO TEXHO(PUIBHOCTH TSKEJIbIX JJIEMEHTOB, UCHOJIL3Yysl HAHHbIE
Tadaun 1. u 2.

Hcxonnbie MaTepHabl.

Jlist BBITOSTHEHUST pabOThI MPEIOCTABISIOTCA:
- TaOJIMIIA KIIAPKOB XUMHUYECKHUX JJIEMEHTOB, BBIPAKEHHBIX MaccoBoi noiei (%) aimeMeHTa B 3eMHOM
Kope (Tabu.1.)
- TabJMIIa 3HAYCHNH TEXHODMIBHOCTH TsDKENbIX d5ieMeHToB B 60-x 1 90-x romax XX B. (Tabm.2.)

ITo JaHHBbIM, TIPUBCIACHHLIM B Ta6J'II/II_IaX, COCTaBUTL XAPAKTCPUCTHUKY TCXHO(l)I/IJIBHOCTI/I
TSAXKEIIBIX METAJIJIOB, OTBCYAA HA CIICAYIOIINUEC BOITPOCHI:

1.B kakux macmTabax BapbUpyeT TEXHOMUIBHOCTh TSHKEIIBIX 3JIEMEHTOB;
2. CocTaBUTb psiji TEXHOPHUIBHOCTH TSDKEIBIX 2JIEMEHTOB 110 JaHHBIM Ha 90-¢ ro/is1

3. ComocTaBuTh TeXHODUIBLHOCTE ¢ YpoBHeM Kitapka anmeMenTa. Beinenmnts Hanbosee TeXHOQUIbHBIC
AJIEMEHTHI JIsl HU3KOKJIAPKOBBIX U CPEIHEKIAPKOBBIX JIIEMEHTOB.

4. OnpenenuTh dJIEMEHTHI, U3BIEKAEMbIE U3 HEAP C PABHOM MHTEHCUBHOCTBIO M PE3KO Pa3IMUHON
WHTEHCUBHOCTHIO. OOBSICHUTH CBOM BBIOOD

5. B xakoMm cirydae yCHUIIUTCSI 3aBUCUMOCTH JOOBIUM 3JIEMEHTOB OT ux Kiapkos?
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6. B mpencraBieHHOM wMacmTabe BpeMEHH Ui KaKHX JJEMEHTOB OTMEYAeTCS CHUKCHHE WX
TeXHOPUILHOCTH. [IpeamoNnoKuTeNbHO ¢ YeM 3TO MOXeT ObITh cBsizaHo? ( BbimosiHseT 1 rpymma
CTYJICHTOB)

7. B mpencraBiIeHHOM MacmiTabe BpPEMEHM Ui KaKHX DJIEMCHTOB OTMEYAeTCs MOBBIIMICHUE HX
TeXHOPUILHOCTH. [TpeamoNnoKUTEIbHO ¢ YeM 3TO MOXET ObITh CBsi3aHO? ( BBIMOJIHACT 2 TpyIima
CTYJICHTOB)

8. B mpencraBieHHOM MacmTabe BpPEeMEHH Ui KAaKHX DIIEMEHTOB OTMEYAeTCsl CTa0MIIbHAs
TEXHOPHILHOCTE. [IpEeaNoI0KUTEIPHO ¢ YeM 3TO MOXKET ObITh CBsi3aHO? ( BBIMOJIHSACT 3 TpyIIma
CTYJICHTOB)

9. DnemeHThl MepBoro kiacca omacuoctu: Zn, Pb ,As, Cd, Hg, Se. Kakue 3nemMeHTBl (3JIEMEHT)
NPEJCTaBISIOT OCOOYI0 OIMAacHOCTh IS OKpy»Karomied cpeabl u mouemy? ( BeimojHser 1 rpymma
CTYJICHTOB)
10. Daementsl BTOporo kiacca omacHoct: Sb, Cr, Cu, Co, Mo, Ni. Kakue sneMeHTbl (3JEMEHT)
IPEJICTABISIOT OCOOYI0 OMACHOCTh JJISI OKpYy’Karoled cpeabl u modemy? ( BBINOJHSET 2 Trpymmna
CTY/JICHTOB)
11. Dnementsl Broporo kiacca omacHoctu: W > Mn >>V > Sr. Kakue sneMeHTHI (3J€MEHT)
IPEJICTABISIOT OCOOYI0 OMACHOCTh JJISi OKpYy’Karoled cpeabl u modemy? ( BBIMOJHSET 3 rpymmna
CTYJICHTOB)

Ne3. Pacuer u xapakrepucTikKa K03¢QpuuueHToB 0MOJO0rH4eCKOro MorJomeHus.

Hcxoanbie MaTepuabl.

J1i1s1 BBITTOSTHEHHST Pa0OThI MTPEIOCTABIISFOTCS:
- TaOJIMLIBI COACPKAHMSI MUKPOAJIEMEHTOB B 30JI€ IBYX pacTeHuit (Tabmn.3.1);
- Tabnuua psiioB 6uonoruueckoro nornomenus no A.U. Iepensmany(tabn.3.2).
3aoanue 3.1. Iloacuer ko3(p(UIMEHTOB OUOJOTMYECKOTO TMOTJIOUICHUA. ITH KO3()DUIIMEHTHI
PaCCUMTHIBAIOTCS JUTSI Ka)KJ0TO PACTEHHs KaK MO OTHOIIEHHUIO K Kiapkam jutocheps! (B), Tak u mo
OTHOIICHHUIO K COJEPXKAHUIO 3JICMEHTOB B MOuBax paiioHa (Ax). [Tokasarenp be maer mpejactaBicHue
00 001elt MOTTIOTUTENFHON CIIOCOOHOCTH TAHHOTO BHJIA PACTCHUN M XapaKTEePHU3YyeT CUCTEMAaTHIECKHE
cocobHocT ux xumm3ma. KooaddummeHntr Ax oTpakaeT MeCTHbIe OCOOCHHOCTH TOTJIONICHHS
9JIEMEHTOB, JITA€T BO3MOXXHOCTb BBISIBUTh UX PETHOHAIBLHYIO OMOXHMMHYECKYIO CTICITIHATN3AIINIO.
VcxonaHble JaHHBIE PUBOAITCS B Tabimie 3.1.
3aoanue 3.2 TlocTpouTs psifbl OMOIIOTUYECKOTO IMOTJIOMICHHUS ISl IBYX PACTCHUH M COTIOCTaBHUTH WX
Mexay coOoii. [Ipu BbIMONHEHUU ATOrO 3aJaHUs BenuuuHBl be M Ax pacmonaraiorcs B TMOPSIKE

yObIBaHUS KO3(PPHUIIMEHTOB, YTO MO3BOJIIET B HAIVISIAHOM (opMe MpencTaBUTh HMHTEHCHUBHOCTD
OMOJIOrMYECKOr0 MOTJIOUIEHUS HJIEMEHTOB KaX/IbIM U3 PACCMOTPEHHBIX paCTEHUI.

3aoanue 3.3 ComnocTaBUTh IOJyYEHHbIE Psibl OHOJOTMYECKOro MOIIomeHus ¢ pagamu A
[lepenbmana, BBIIENSISE B HEHM TPYIIBI M0 MHTEHCUBHOCTH TIOTJIONICHHS. THIOBast TabIHIIa C IMOHBIM
Ha0OPOM IpyI HHTEHCUBHOCTH TOTJIONICHUSI TPUBOIUTCS (Tabnuua 3.2).

Ka)KI[LIfI CTYACHT BLI6I/IpaeT N3 HCC TC 3HAYUCHUS, KOTOPBIC BCTPCUAIOTCA B COCTABJIICHHBIX UM psAaax
IOTJIOIICHUS.

3aoanue3.4. 3axmouenue. Bce oTMedeHHBbIE OCOOEHHOCTH OTpPa3UTh B 3aKIIOUEHUHU, KOTOPHIM
3aBepIaeTcs MpojeIaHHas o 3Toi TeMe paboTa.

Neq4, CocTaBUTH XapaKTePHMCTHKY NPHUPOAHON CHCTeMbl, MCIOJb3YyS TPH IpPynnbl ()aKTOpPOB,
onpeaesIONMX YCTOHYHBOCTH IPUPOAHBIX CHCTEM

3aoanue 4.1. Haiitn, nath 0003HAYCHHME W XapaKTEPUCTUKY BCEM IMOKa3areiasiM (aKTOpOB,
ONPEACISAIONINX YCTOWYMBOCTD IPUPOAHBIX CUCTEM (I10 KAXI0H rpyIIE B OTAEIBHOCTH).
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3aoanue 4.2. [lpuBectu B CpaBHEHHUH JiBa JIaHAMA(TA, KOTOPBHIE OYAYT OTAUYATHCS MO KKIOMY THITY
(bakTOpPOB yCTOWYMBOCTH.

3aoanue cmyoenmam 4.3. C yuetoM (PaKTOPOB YCTOMUYMBOCTH, B Ye€M OYIET COCTOATH IMPOTHO3
OTIaCHOCTH 3arpsi3HeHUs JTaHAmagpToB?

NeS. PaGora ¢ kapraMu 10 KakoMy-J1H00 THIIYy TPYIIIIMPOBKH TeXHOOHMOreoM

Kaxnomy cTyaeHTy HAiiTH M IPEJCTaBUTh KapTy MO KaKOMY-JIMOO TUITYy TPYINIHPOBKH TEXHOOHOTEOM
(o mpeobialaHu0 OCHOBHBIX M€OXMMUYECKHUX aCCOLUAIMKA MOYB; MO YCIOBUSAM BOJHON MUTpAIMU B
IIOYBAX M BOJOEMAaxX WU APYroMy TUIy IPYIIUPOBKH). J[aTh KOMMEHTapUU K IIPEICTAaBICHHON KapTe.

Ne6. Pabora ¢ MHPOPMAIMOHHBIM MATEPHAJIOM IO AKTYAJbHBIM NpodJjieMaM 3arpsi3HeHHs
OKPYXKaKIIel cpelbl.

3aoanue 6.1. ITogroToBuTh MHGOPMAIUIO IO COBPEMEHHBIM INI00ANBHBIM MTpobiieMaM (KaKk MUHUMYM
JBE TPOOJIEMBbI C KOMMEHTAPUSIMU O BO3MOXKHOM PEIICHHH ITHX TPOOJIEM WU yXKe MPUHUMACMBIX
Mepax Mo UX MPEO0ICHHUIO);

3aoanue 6.2. [loagrotoBuTh MHPOPMALIHIO IO COBPEMEHHBIM MPOOIEMaM PErHOHAIBLHOTO YPOBHS (KaK
MUHUMYM JBE MPOOJIEMBI C KOMMEHTapHsIMH O BO3MOXXHOM PEIICHUU 3THUX MPOOJIeM WIH YKe
MIPUHUMAEMBIX MEpax MO UX MPEOJI0JICHUIO);

3aoanue 6.3. IlonroroBuTh MHGOPMAIUIO [0 COBPEMEHHBIM MpoOJIeMaM JIOKaJbHOTO YPOBHA (Kak
MUHUMYM JBE MPOOJIEMBI C KOMMEHTapHsIMH O BO3MOXKHOM PEIICHUU 3THUX MPOOJIeM WIH YKe
MPUHUMAEMBIX Mepax Mo UX MPEOJI0JICHHUIO).

0) KpuTepuH OlleHUBAHUSA KOMIETEeHIHH (pPe3y/bTaToB):
10 GannpHas cucTemMa OIleHHUBAHUS

9-10 GayyI0B- OTJINYHO

7-8 6am10B- XOpOIIO

ot 6 10 7 6aJIOB- YIOBJIETBOPHTEIHLHO

0-5 6anta - Hey1OBJIETBOPUTEIHHO

B) ONMCAHHUeE IKAJbI OIleHUBAHUS

9-10 6amnos- 90-100% mpaBUIBHBIX BBITOJIHEHBI BCE 3aJIaHUS
7-8 6amnos -70-80% mpaBUIbHO BHIMOJIHEHHBIX 33aJaHUN

ot 6 107 6ayoB -50-60% mpaBHIIEHO BBITOJIHEHHBIX 33 JaHHH
0-5 6anna — 0-40% mpaBUIBHO BBHIMTOJIHEHHBIX 3aaHHMA
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UCCIeN0BATENbCKUN SAepHbIl yHUBEepcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepuble pusnka M TEXHOJIOTHID)
OO6pa3oBareabHas

«Panmnoskosiorusi M paauanuoHHasi 6€30IaCHOCTb
nporpamma
Jucnnnnmza TexHoreHes u 3arpsA3HEeHUE OKPYKAIOIIEH CpeIbl

Kommiekr 3aganuid 1is KpyrJioro croJia

a) TUNOBBIE 3a1aHKsl (BOMPOCHI):

Kpyrnblii  cToml mpoBOAUTCS Ha NOCIEAHEM JIAOOPAaTOPHOM 3aHSITHM, II0CJIE 3aBEpLICHUS
71a00paTOPHBIX padoT.

[To nroram oOcyxnaenuil B pamkax Kpyrioro crona noikHa ObITh JOCTUTHYTA 1LIE€JIb: OLIEHEH
MMITAKTHBI YPOBEHb COJIECOAEPKAHUS U MOCIEACTBUSA €r0 U3MEHEHHS B IOYBE I'OPOJCKUX Ta30HOB
KaK pe3ylbTaT TEXHOICHHOI'O BO3/ECHCTBHUS MOBEPXHOCTHBIX CTOKOB C AaBTOMOOWJIBHBIX JOPOT.
Pe3ynbpTaTthl paboThl MOTYT OBITH MCIIOJIB30BaHbI MpPU IMOATOTOBKE MaTEpHalOB JJs NEYaTH WU
JIOKJIAZI0B Ha KOH(EPEHITUH.

B pamkax Kpyrioro crona o6cyxnarTcs cienyromne BOpochL:

- JlaeTcs KOMIUTIEKCHAs OIEHKA BO3JIECHCTBHS XMMHUYECKOTO (haKTOpa Ha COCTOSHHUE IMOYBBI Ta30HOB
ropoja.

- Ilo wToram KOppeNsIIMOHHOTO aHajiu3a, IPOBEACHHOIO 10 pe3ylbTaTaM XUMHYECKHX U
OMOJIOTMYECKUX TOKa3aTesel COCTOSHUS TOYBBI BCEX HCCIIEAOBAHHBIX Ta30HOB TOpOja, JENaeTcs
3aKJIF0YEHHE O MPUCYTCTBUU (MJIM OTCYTCTBUM) aHTPOIOTE€HHOIO (DakTOpa BO3/IEHCTBUSI.

- O0CyX/Tar0TCsl BOBMOYKHBIE UICTOYHUKH 3arPsI3HEHUS.

- OOcyxnaroTcsi BOIPOCH MO Mpo0sieMe MOTEHIMAJBbHOTO YXYALIEHUS KadyecTBa IOYB BO3JIE
aBTOJIOPOT, YTO BBIPAKAETCS YTHETEHHBIM COCTOSHHEM pPacCTUTENLHOTO IMOKpPOBAa M €ro HHU3KUM
BHUJIOBBIM pazHooOpasuem. [IpobaemaTuka Tem onpenensercs 3apaHee (Ha BBIOOP) U3 MPEIOKEHHOTO
npernoJiaBaTeseM MepeyHs Ha IepBOM Ja0opaTOpHOM 3aHATUH. [IpuMeps! TeM:

1. Hcropus npuMeHEHHUs IPOTUBOTOJIOJIEAHBIX CPEICTB.

2. OU3UKO-XMMHUYECKHE MEXaHM3MBbI, JIeXKallie B OCHOBE JCWCTBUS MPOTHBOIOJIOIETHBIX
CpPEICTB.

3. TloGouHble BUIBI 3arpsA3HEHUS OKpPYKAIOIIEH Cpe/ibl, BOSHUKAIOIIUE B PE3yJIbTaTe PUMEHEHUS
TIECYaHO-COJIEBOI CMECH B KAUECTBE MPTHUBOTOJIONIETHOTO CPEICTBA.

4. OU3MKO-XMMHUYECKas XapaKTePUCTHKA TEXHUYECKOW coyu (XJIOopuaa HaTpus) Kak OCHOBHOTO
KOMITOHEHTa TIECYaHO-COJICBOM CMECH, HWCIOJB3YIOMIEHCS B KadecTBE MPTHUBOTOJIONETHOTO
CpeiCTBa.

5. Meroapl KOHTPOJSI COCTOSHHUSI OKpYXArolled Ccpeasl TNpH TMPUMEHEHHH Pa3IHIHBIX
IIPOTUBOTOJIOJIEAHBIX CMECEH.

6. TexHOIOTUU MPUTOTOBIECHUS PA3TMYHBIX TPOTUBOTOJIOIEIHBIX CMECEH.

7. MOHUTOPHHT COCTOSIHUSI TPHUIOPOKHOW TOJOCHI HA TEPPUTOPHSX, TAE MPHUMEHSETCS
00paboTKa AOPOT MPOTHBOTOJIOJIEAHBIMHA CPEACTBAMH.
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0)

o

10.

11.

12.

13.

14.

B)

TexHomornYecKre MpUeMbl TPOTUBOTOJIONEIHON 00paOOTKH JOPOT TOPOJACKUX TEPPUTOPHUH.
Oco0eHHOCTH OpTraHU3aIK 3UMHET0 COACP)KaHUS aBTOMOOMIIBHBIX IOPOT M TOPOJCKHUX YJIHII B
3apyOeXKHBIX CTpaHaX

Buasl 1 cCBOMCTBA IPOTUBOIOJI0JIEAHBIX MaTEpUaIOB. OPUKIIMOHHBIE MaTepraibl XUMUYECKHE
IIPOTUBOTOJIOJIEIHBIE MaTEPUAIIBI

CriocoObl  MCHOJB30BAHUSL TPOTHUBOTOJIONICAHBIX MAaTEpUaoB MpH Ooprde C 3UMHEH
CKOJIB3KOCThIO Ha aBTOMOOWJIBHBIX J0pOrax M ropojackux ynuuax. IlpumeHenue xnopuios
HATpUs. AHTHrojojenHsle a00aBku. TexHOJOrMs «cMoueHHast conby». llpeaBapurenbHas
aHTUTOJI0JIeIHast 00pabOTKa MOKPHITHH.

IIpoTuBorononenHpie MaTepuanbl U OKpYy:Kamomas cpena. KpyroBopor XJIOpUcTOro HaTpus B
npupose. Murpanus NpOTUBOIOJOJIEAHBIX COJEM B NPUAOPOXKHOW THojoce. 3arpsi3HEHUe
IIOBEPXHOCTHBIX M TPYHTOBBIX BOA. Bo3xaelicTBue NPOTHBOIOJIOJENHBIX MAaTEpUAIOB Ha
3eneHple  HacaxaeHUs. CHIKEHHE HKOJIOIMYECKOM Harpy3kd XJIOPUCTBIX COJIeH Ha
OKPYXKAaIoIIyIO Cpeny.

HexoTtopbie acnieKTbl MPUMEHEHHUsS! TPOTHUBOTOJIONEAHBIX MAaTEepHaIoB IJisi OOpbOBI C 3MMHEH
CKOJIb3KOCTbIO Ha aBTOMOOWJIBHBIX JIOpOrax M TOpOJACKMX yiauuax. TpeOoBaHus K
[IPOTUBOTOJIOJNEAHBIM ~ MaTepuanaM. OmpeneneHne  KOJMYECTBA  IPOTHUBOIOJIOJIETHBIX
MaTEPUAJIOB, HAXOJALIMXCS Ha TOPOKHOM IOKPBITHH.

[lyTtu ynydieHus: kadyecTBa NPOTUBOIOJIOIEAHBIX MaTEPUATIOB.

KPUTEPHHU OLIEHUBAHUSA KOMIETEeHIMIi (Pe3yJIbTATOB):

1. TlpeacraBieHue COOOIICHHMS O COOCTBEHHBIX pe3yJibTaTaX MCCIICIOBaHMS B JIOCTYITHOM KpaTKOM
dopme.

2. Wsnoxenuwe pe3yiabTaTOB KOPPENSAIMOHHOIO aHAIWM3a IO 33aJaHHbIM BapHaHTaM MapamMeTpoB.
HpCZ[J'IO)KCHI/Iﬂ O BO3MOKHBIX WJIM HCBO3MOXHLIX BHJAAX AHTPOIIOTCHHOI'O BO3I[CI>'ICTBH$I Ha
TOPOJICKHE TIOYBEI.

3. Hammume marepuana Juist 00CyXIeHHUS 110 33IaHHOHN TeMe
4. Hanuuue BOIPOCOB JOKJIATIUKAM C IEJIbI0 YTOYHEHHS HETIOHSATHBIX MOMEHTOB.
5. KauecTBeHHBIC OTBETHI Ha BOIPOCHI APYTUX 00YUAIOLUXCS.

OIMHCaAaHHUE HIKAJbI OCHUBAHUSA
OI.[GHKa OCYHICCTBJIACTCA IO COBMECTHBIM HTOT'aM BBIIIOJIHEHHOM na60paT0pH0171 pa6OTH 151

Yy4acTHUIO B 00CYK/IEHUHU B paMKaxX KpyIJIOro cToja
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMICKOM ®EJIEPALINA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UCCIeN0BATENbCKUN SAepHbIl yHUBEepcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOW 3HEePreTUKN -

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUpeXKIeHsI BEICIIIET0 00pa3oBaHvIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepuble pusnka M TEXHOJIOTHID)
OO6pa3oBareabHas

«Panmnoskosiorusi M paauanuoHHasi 6€30IaCHOCTb
nporpamma
Jucnnnnmza TexHoreHes u 3arpsA3HEeHUE OKPYKAIOIIEH CpeIbl

3ammTa 1a00paTOpPHOI padOTHI

JlaGopatopHas pabota o teme «OmpeesieHue YPOBHS 3arpsA3HEHUs IOYB TOPOACKHUX I'a30HOB
TOKCHYHBIMH HOHAMH W3 UCTOYHHUKOB aHTPOIOTECHHOTO MPOUCXOXKICHHS» BBIOIHICTCS MO3TamHo. B
Ka4yecTBe 0Opa3loB WCIOJB3YIOTCS TOYBBI, OTOOpaHHBIE BO BpeMs JIETHEHl y4eOHOH NpaKTHKH
OakamaBpamu 2 Kypca oOydeHus ¢ Teppuropud r. OOHHMHCKAa. Maructp, BBIIOIHSS J1aO0OpaTOPHYIO
paboTy, HCHONB3YeT TpU o00Opas3la MOYBHI: WHAWBUAYAIbHYIO Ta30HHYIO, (DOHOBYIO JIECHYIO H
KOHTPOJIbHYIO. Pe3ynbTaThl Mo3TanHoi paboThl IPOBEPSIOTCS MpenoiaBaTesieM B BUe 0OpMIIECHHON
paboyeil TeTpaau M JOMOJHMUTEIBHO OLIEHMBAIOTCS MO UTOraMm coOecepoBaHus. OOIue pe3ynbTaThbl
oOcyxnatorcs B popmare Kpyrioro crona.

[Tpu BeIMONHEHUN TAOOPATOPHON PabOTHI, KOTOpPask UMEET TBOPUYECKUE AIEMEHThI, MATUCTPAHT
UCIIOJIB3YEeT TPUOOPETCHHBIE Ha JIGKIIMOHHBIX M CEMHUHAPCKUX 3aHATHUAX 3HAHMS, H3y4daeT
NpeUIOKEHHYI0 — TIperojaBaTeNieM  JHUTepaTypy, CaMOCTOSTENIbHO  HAXOAWT  HEOOXOAMMYIO
uH(popMalrio. 3alUTa BbIIOJHEHHOIO 3Tana padoThl MPOBOIUTCS IEpe]l HayalioM CIEAYIOLIEro
sTama. Bce BOMpOCH! AiE CaMOKOHTPOJIA 1O TeMe padOThl MPHUBEACHBI B J1a00paTOPHOM MPAKTHKYMeE
(PTID)

a) TUNOBBIE 3aJaHNs (BONPOCHI):

Pabouas mempaow

1. IIpencraBuTh OTYET 1O JTAOOPATOPHON pabOTEe B COOTBETCTBHHU C 33JaHUEM IO €€ BHIOJHEHUIO,
BKJIFOUEHHBIM B JTabopatopHbIii mpaktukyMm (PI1/])

2. Odopmienne 1ab0paTopHON pabOTHI B TETPaIH, BKIFOUYAIOIIEE aJITOPUTM pabOTHI, COCTABICHUE
YPaBHEHMH XMMUYECKUX PEaKIfii, ONUCaHHE YCTAHOBOK U MCIIOJIb3YEMbIX PEaKTUBOB.

3. IlpoBemeHne HEOOXOMUMBIX pAcCYeTOB 10 COOTBETCTBYIONIMM (QOpPMYyJaM, TOCTPOCHHE
KaJTMOPOBOUYHBIX KPUBBIX, IPUBEJICHHE PE3Y/IbTaTOB aHAIN3A.

4. OOpaboTka pe3yiabTaTOB aHaIN3a, OMpEAeNIeHHe TMorpemHocTeid. Bce pacueTsl W BBIBOJBI
opopmMute B medaTHOM BapuaHte. [Ipu cTatucTHueckoi 00pabOTKE MONTYYEHHBIX JaHHBIX
BO3MOYKHO HCITOJIb30BaHKe mporpaMMHubix maketoB: Microsoft Excel, Origin, Mat lab, Mathematic
U JIp.

5.ComnocraBiieHue pe3ylnbTaTOB XHMMHUYECKOTo aHajiu3a M OuorectupoBaHus. KoppensaunoHHBIN
aHanmu3 (IO BapHaHTaM TOKa3aTelel, 3aJaHHBIX MperojaBaTeneM) Uid oO0CyXIeHus B ¢opmare
Kpyrnoro crona.

6.BrIBOZIBI 110 WTOraM BBINOJIHEHHOH pabotel: 1) Hamwuwme (Wnm OTCyTCTBHE) 3arpsi3HCHUS B
ucciaeayeMoM  o0bekTe. Ilpu  Hammumm  3arps3HEHHS e€ro  ypoBeHb;, 2) OOocHOBaHHE
AQHTPOIIOT€HHOI'0 XapaKTepa UCTOYHHKA 3arpsi3HEHUs UCCIETYEMOTo 0OBbEeKTa.
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Jlabopamopnas paboma Nel. OueHka cTeNeHW 3arpsi3HEHUs OOPa3IOB IMOYBBI MO TOKAa3aTENSIM
3JEKTPONPOBOAHOCTH, KOHIIEHTPALIMK HOHOB HATPUs U XJIOpa.
Tunosvie sonpocwi cobecedosanust (06CyicOeHUe pe3yibmamos pabomol):

Bonpoc: Tlouemy MOBBILLIEHUE 3JIEKTPOIPOBOIHOCTA BOJHBIX CYCIIEH3MH HCCIeNyeMbIX 00pa3loB
ra30HHOW MOYBHI (IO CPABHEHUIO C JIECHON) CBUICTEIHCTBYET O HEOOXOIUMOCTH M3Y4YEHUSI MOHHOTO
COCTaBa €€ BOJIHBIX U COJIEBBIX BBHITSIKEK?

Bonpoc: Kak ocymecTBisiach mpoOOnoAroToBka 00pas3oB HOYBHI IS XUMHUECKOTO aHamu3a?

Bonpoc: Kakue mnpubopbl HCIONB30BalU ISl BbIMOJIHEHUs paboThl. Kak ocymectBisiach
MOATOTOBKA Mpudopa kK padore?

Tunosvie meopemuueckue 60nPOCyI NO meme pabomawl.

1. JlaiiTe onpezaeseHne MOHATHIA «Orocdepar, «ImouBay.

2. KakoBbl MPUHIMIHATILHBIC PA3IUYHs B MMOBEACHUH TJABHBIX U PACCESIHHBIX DJIEMEHTOB B 3€MHOU
Kope.

3. Packpoiite moHATHE «OMOT€OXMMHUYECKHUN KPYroBOPOT»; KaKWe DJIEMEHTHl HamOojiee aKTUBHO
BOBJICKAIOTCSI B OMOT€OXMMHUECKUI KPYrOBOPOT, a KaKHe SBIAIOTCS Hanbosee MHEPTHBIMU?

Jlabopamopnaa paboma Ne2 OueHka CTENEHM YrHETCHHs] IMOYBEHHON OWOTHI IO IOKA3aTelio
WHTCHCUBHOCTH JBIXaHUS MUKPOOHO! OMOMACCHl TIOYBBI B TAOOPATOPHBIX YCIOBUAX
Tunosvie sonpocwl cobecedosanus (06cyrcoenue pes3yibmanmos pabomot)-

Bonpoc: Tlouemy BbICyIIMBaHHE U TTIOBTOPHOE YBJIAXXHEHHE TTOYBHI BBI3BIBAIOT PE3KOE YBEITUUCHUE
OMOJOTUYEeCKON aKTUBHOCTH.?

Bonpoc: J1yis 4ero onpenenseTcs BIaXXHOCTh TOYBHI?

Bonpoc: Kakoit cMbIci 3aJ10KeH B IPUMEHEHHH M1eCKa B KAYeCTBE KOHTPOJIBLHOTO 00pasia?
Tunosvie meopemuueckue 60nPocyl O meme pabomol
1.Ilepeuncnure OCHOBHBIE IN100ANBHBIE (DYHKIIMK TOYBEHHOTO MTOKPOBA.
2.B xakux mousax npomayuupyercs HanbosbInee konnaectso CO2 ?
3.Kakue (hakTopsl MOTYT OKa3bIBaTh CYIIECTBEHHOE BIMSHNUE Ha HHTEHCUBHOCTD (PU3UKO-XUMUYECKUX
IIPOLIECCOB B M10YBE?

Jlabopamopnas padboma Ne3 OnieHka cTenieHH (PUTOTOKCHYHOCTH TTOYBBI METOZIOM ITPOPOCTKOB
Tunosvie sonpocwl cobecedosanus (06cyrcoenue pe3yibmanmos pabomot)-
Bonpoc: Kak noarorasiauBainck 00pa3ibl CEMsH I TECT-CUCTEMBI?
Bonpoc: Tlepeuncnure KpUTepuu OLEHKH (PUTOTOKCUYHOCTH.
Bonpoc: Kakue ¢pakTopsl BIUAIU HAa HHTEHCUBHOCTD ITPOPACTAHUSI CEMSH?
Tunosvie meopemuueckue 60NPOCyL NO meme padbomol
1.Yem oOycnoBiieHa TOKCUYHOCTh MOHOB HATPHS U XJI0pa JUIsl TOYBBI?
2.Yto Takoe GpUTOTOKCUYHOCTH MMOuBbI? Kak nccieayroT GUTOTOKCUYHOCTD OYBBI?
3.Kakne wmerompl (QU3MKO-XMMHYECKOTO aHaM3a MOXKHO HCIOJIb30BaTh TMPH  HCCICIOBAHUN
3arpsi3HEHUs 04YB?

Jabopamopuaa  padoma Ned OmnpeneneHue 1okazareiaedl  B3aMMO3aBUCUMOCTH — MEXIY
KOHIEHTPAUsIMU HOHOB (HATPUS U XJI0pa) U JAHHBIMH OMOTECTUPOBAHUS.
Tunogvie sonpocwl cobecedosanus (06cyicoenue pe3yabmamos pabomot):

Bonpoc: Kak omnpenemsuii JOCTOBEPHOCTh OTIWYHUS OMPEIEICHHBIX B pad0OTe XWMHUYECKHX U
OMOJOTUYECKHX MTOKa3aTeNen?

Bonpoc: Yem 00bsicHsAETCS HEAOCTOBEPHOCTD MOJIYUEHHBIX PE3yJIbTaTOB?

Bonpoc: OGochyiiTe BBIOOpP MoOKa3aTeNel sl KOPPEJISLUOHHOTO aHAIN3a
Tunosvie meopemuyeckue 60nPocvl O meme pabomol
1.laiiTe 0OBsICHEHHE TMOHATHIO «(DOHOBBIM YPOBEHB 3arps3HSIOIETO BEIIECTBa B cpene (IoYBe, BOJE,
BO3JIyX€)»
2.B uem 3akitouaeTcs mpobaemMa JTOKaAIbHOTO, pErHOHATBHOTO U TII00aIhHOTO 3arpsi3HEHUS TTOYBbI?
3.HazoBuTe OCHOBHBIE HCTOYHUKHU 3arpsi3HEHUS] TOYBEHHOTO ITOKPOBA.
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0) KpuTepHH OLlECHUBAHMUS KOMIIEeTEeHIIMH (Pe3yJIbTATOB):

20 6amipHas cucTeMa OlleHMBaHUs (MaKCUMAIBHO 5 OallJIOB 32 OAMH dTam padoThI)
18-20 6aoB- OTINYHO

15-17 6annoB- xopouio

12-14 6annoB- yJI0BJIETBOPUTEIHLHO

0-11 GannoB - HEYIOBIETBOPUTEIHHO

B) ONHCAHUE IKAJIbI OlleHUBAHUS:

18-20 OamnoB 3a pabOTy —MaruCTpaHT BBIMONMHWI W OGOPMHII padOTy TOJHOCTHIO M B
00CYXJICHUU BOIIPOCOB IO TEME HE OIIMOAIICS

15-17 OamioB - MarucTpaHT BBIIOTHHI W O(oOpMua pabOTy MOJHOCTHIO, 3aTPYIHSUICA B
00BsICHEHUN 1 000CHOBAaHUHU OTACIBHBIX AJIEMEHTOB paOOTHI

12-14 GamnoB — pabora odopmieHa HEOPEKHO M C OMIMOKAMH, C 3aTPyTHEHHEM COCTABISIOTCS
OTBETHI Ha BOIPOCHI.

0-11 6ammoB — pabora oopmiieHa HE TOTHOCTHIO, MMEIOTCS OIIMOKK B pe3yibTarax paboThl, Ha
50% oTcyTCTBYIOT IpaBHIIbHBIE OTBETHI Ha BOMPOCHI W/miH paboTa He odopmiieHa, pe3yabTaThl
BBINTOJIHEHHON paOOTh! OIMOOYHBI, 3HAHHUS IO TEME OTCYTCTBYIOT.
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