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ObsacTh NpUMEHeHus

@®onx oueHouyHbix cpeactB (POC) — sBusercs 00s3aTEIbHBIM MPUIOKEHHEM K paboueit
porpaMMe JUCHUIUIMHBI « TeXHOreHe3 u 3arpsi3HeHHe MPUPOIHON CPebl» U 00ecIedrBaeT IPOBEPKY
OCBOCHHS TUIAHUPYEMBIX PE3YyJlIbTaTOB O0y4YeHHs (KOMIETEHIMH M MX HWHAMKATOPOB) TOCPEICTBOM
MEpONPUATHIA TEKYLIeH U MPOMEXYTOYHON aTTEeCTALUU 110 IUCLUILIMHE.

Ilesm u 3a1a4n GoOHIA OLIEHOYHBIX CPEICTB

Ilenpto @DoHAA OIEHOYHBIX CPEACTB SBJSICTCS YCTAHOBICHHE COOTBETCTBHSI YPOBHSI
MOJTOTOBKA OOYYarOIUXCsl TpeOOBaHMSIM (eAepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
cTaHaapra.

JInst [MOCTHOIKEHHsI TOCTaBICHHON 1en DOHIOM OLEHOYHBIX CpPEACTB MO TUCHHUILUIHHE
«TexHoreHe3 u 3arps3HEHUE IPUPOIHON CPEIIbI» PEIIAIOTCS CICAYIOIINE 3a/1auu:

— KOHTPOJIb WM YIPaBICHHE MPOIECCOM MPUOOPETCHUSI OOYYArOMMMHUCS 3HAHWN, YMEHHU H
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax [[aHHOﬁ JAUCHUITIINHBI,

— KOHTPOJIb U OIIEHKA CTEIIEHH OCBOCHHS KOMIICTEHIIMH, IPEIYCMOTPEHHBIX B PaMKaX JaHHOM
JYCLIUIJIMHEIL

— obecrieueHre COOTBETCTBUS PE3yJbTaTOB OOyUEHHs 3amadam Oymyiield mpodecCHOHATbHOM
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHUC TPAJUUIMUMOHHBIX W BHCAPCHUC HMHHOBAIIMOHHBLIX MCTOIAOB
o0y4eHust B 00pa3oBaTe/IbHBIN MPOIECC B PAMKaX AaHHOW JTUCIUTLIAHBI.



1. IlepeyeHpb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesymnbrare ocBoenus OIl maructpaTypsl OOyYarOIIUNCS JTOJHKCH OBJIAACTh CICIYIOIIMMHU
pe3ysbTaTaMi 00y4YeHHs MO0 AUCIUILTUHE:

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

ITK-4 Cnoocoben 3-11K-4 3natp nenu v 3aj1a4yu NpOBOUMBIX
CaMOCTOSTEIBLHO MCCJIEI0BAHMI; OCHOBHBIE METO/IbI M CPEJICTBA
BBIIOJIHATH MIPOBEICHUS IKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX
IKCIIEPUMEHTAJIBHBIC U | UCCIICIOBAHMI; METO/BI M CPEICTBA MaTeMaTHIECKOU
TEOPETHYCCKHIE 00pabOTKH Pe3yJIbTaTOB IKCIICPUMEHTAIbHBIX JIAHHBIX;
HUCCIIENOBAHUS U V-IIK-4 YMeTb NpUMEHATh METObI POBEICHUS
peIIeHUs HAyYHBIX U HKCIIEPUMEHTOB; UCIIOJIL30BaTh MATEMATUICCKUE
MIPOMU3BOICTBEHHBIX METOJIbI 00paOOTKH PE3yIbTATOB UCCIEIOBAHUI U UX
3a1a4y 000011eHus; 0hOPMIISTh Pe3yIbTaThl HAYIHO-

HCCJIEI0BATEILCKUX padoT;

B-I1K-4 BnageTs HaBBIKAMH CAMOCTOSTEIHHOIO
BBITIOJTHEHUS 3KCTICPUMEHTAIBHBIX U TEOPETHUECKUX
WCCJICTOBAHMUSI JIJIsl pEIICHUSI HAYYHBIX U
MIPOM3BOJICTBEHHBIX 3a/1a4;

NK-11 CriocobeH Kk aHanmu3y 3-IIK-11 3Hath 3aKk0OHOJATENbHBIE U HOPMATUBHBIE
TEXHUYECKHUX U aKThI pEryJIHPYIOIINe AeSTEIbHOCTh B 00JIaCTH
pacyeTHo- MIPOMBIIIJICHHOCTH, SKOJIOTHH, TEXHHYECKOM,
TEOPETHYCCKHUX paauauoOHHON U sIEPHOM 0€301MacCHOCTH;
paspaboToK, K yUeTy X | V-[IK-11 YMeTb [IPOBOJUTDH AHAJIN3 TEXHUUYECKUX U
COOTBCTCTBHA pPacueTHO-TEOPETUICCKHIX Pa3pabOTOK C yIETOM UX
TPEOOBAHMSAM 3aKOHOB | cOOTBETCTBHS TPEOOBAHMSM 3aKOHOB B 00IACTH
B 001macTy MIPOMBIIIUIEHHOCTH, YKOJIOTHH, TEXHUYECKOH,
NPOMBIIIJICHHOCTH, paanaloOHHON U SIepHON O€30MacHOCTH U JPYTUM
SKojoray, HOPMAaTUBHBIM aKTaM;

TeXHquCKOH’V B-TIK-11 Bnaners MeTOqamMu aHajin3a TEXHUYECKUX U

PaJIMalMOHHON 1 pacueTHO-TEOPETUIECKHUX Pa3padOToOK, U ydeTa ux

A1EPHO} Oe30nacHoCTH COOTBETCTBUS TPEOOBAHMIM 3aKOHOB B 00JIaCTH

1 ApyriM MIPOMBINIJICHHOCTH, SKOJIOTHH, TEXHUYECKOM,

HOPMATHBHBIM aKTaM paauamoOHHON U s/IepHOM 0€30MaCHOCTH U APYTUM
HOPMATUBHBIM aKTaM;

IK-22.2 Crocoben 3-1IK-22.2 3HaTh OCHOBBI I03UMETPUH U 3AIIUTHI OT
o0ecneynBaTh HOHM3UPYIONIMX U3TyYCHUH; IPUHITUITBI OpTaHU3aIHH
OpTaHHU3AIHI0 U paZnaliOHHOTO U YKOJIOTUYECKOTO MOHUTOPUHTA U
KOHTPOJTb KOHTPOJISI; OCHOBBI y4eTa M KOHTPOJIS SIIEPHBIX
HKOJIOTHYCCKOM M MaTepUajoB U PaIMOAKTUBHBIX BEIIECTB;
paJManuoOHHOU V-1IK-22.2 YMeTh aHaIu3upoBaTh U UHTEPIPETUPOBATH
0e30MmacHOCTH

paguaOHHO OMACHBIX
00BEKTOB

JaHHBIC JOSUMETPHUICCKOI'0 KOHTPOJIA U
paaualMOHHOTO MOHUTOPHUHTA; IPUMEHSTh MOJI0KEHUS
HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB B 00J1aCTH
HKOJIOTMUYECKOH U paJiualliOHHON 0€30MacCHOCTH, y4eTa
u koHTpossa AM, PB u PAO;

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




KOHTPOJIS; MPUHIIUIIAMHA OPTaHU3AIUN CUCTEM
paraliOHHON M KOJIOTUYECKON OE30IMaCHOCTH.

1.2. Dmanwt ghopmuposanusn komnemenyuii 6 npoyecce oceoenusn OIl mazucmpamypol

KOMMOHEHTh KOMIETEHIMI, Kak MpaBuWiIo, (DOPMUPYIOTCS MPH H3YUYCHHH HECKOJIbKUX
JTUCIUTUIMH, a TAaK)Ke B HEMAJIOW CTENEHH B Ipolecce MpoxoxjaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENILHON paboThl oOydaromierocs. Bemonnenue u 3amura BKP sBisiroTcs Bumom yueOHOU
NeSITeIIbHOCTH, KOTOPBIH 3aBepiiaeT mporecc GopMUPOBAHHS KOMITCTEHITHIA.

Drarnbl OPMHUPOBAHUS KOMIICTCHIIUU B MPOLIECCE OCBOCHUSI TUCIIUTLTHHBI:
- Ha4YaJbHBIi 3Tall — HAa 3TOM dTarne (GOPMUPYIOTCS 3HAHHEBBIE M HHCTPYMCHTAIBHBIC OCHOBBI
KOMIICTCHIIMH, OCBAaMBAIOTCS OCHOBHBIC KaTErOpuH, (GopMupyroTcs O0a3oBblie ymeHus. CTymeHT
BOCIIPOU3BOMT TEPMHUHBI, (JaKThI, METO/IbI, IIOHATHS, IPUHITUIIBI U IPABUIIA; PEIIACT YYeOHbIC 3a1auu
no oOpasiy;
- OCHOBHOI 3Tanm — 3HAHWS, YMCHHUsS, HaBBIKH, oOecrieuuBaromue (HOpMUPOBAHHE KOMIICTCHIIUH,
3HAYMTEIBHO BO3PACTAIOT, HO €Ill¢ HE JOCTUTAal0T WTOrOBBIX 3HaueHWil. Ha stom srtame cryneHT
OCBaWBaeT aHAINTUYCCKUE JIEHCTBHS C MPEIMETHBIMH 3HaHUSMH 10 JAHCUUIUIMHE, CIOCOOCH
CaMOCTOSITCIILHO peIlaTh y4eOHbIC 3a/1aud, BHOCS KOPPEKTHUBBI B alTOPUTM JACHCTBHU, OCYIIECTBIISISI
KOPPEKIIHIO B X07I¢ pabOThI, IEPEHOCUT 3HAHUS U YMCHHUS HA HOBBIC YCIIOBUS;
- 3aBepPIIAIOLIMIA 3Tall — HA 3TOM 3Tale CTYACHT JOCTUTaeT MTOTOBBIX IMOKA3aTeNIeH 10 3asBICHHOM
KOMIICTEHIIMH, TO €CTh OCBAaUBACT BECh HEOOXOAUMBIN 00BEM 3HAHMH, OBJIA/ICBACT BCEMU YMCHUSMHU U
HaBbIKaMU B cepe 3asBiIeHHONW KoMmieTeHIuH. OH CIOCOOCH HCIOJB30BaTh TH 3HAHHS, YMCHHS,
HABBIKH MIPU PEIICHUU 3a/1a4 MMOBBIICHHOM CII0)KHOCTU M B HECTAHAPTHBIX YCIOBHSX.

Dranbl  GOPMHUPOBAHUS KOMIICTCHIIMI B XOJE€ OCBOCHHUS JUCIHUIUIMHBI OTPAKAIOTCS B
TeMaTtnueckoM riane (cm. PIT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH U (OpMaMH KOHTPOJIS MX OCBOCHHS

Ne | Konrpoamnpyemsbie pazaensl |MHAUKATOP JOCTHKEHHS KOMIIETeHIMHA HanmeHoBaHue
n/n (TeMbI) TUCHUMTUHBI OLICHOYHOT0 CPeACTBA
TeKylei u
MPOMeKYTOYHOMI
arTecTalMu

Tekyiuas arrecramnus, 1 cemecTp

1. [Pasnen 1 3-TIK-4, V-TIK-4, B-TIK-4, Tecr Nel
3-MK-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-T1IK-11, Y-TIK-11, B-TTK-11,
3-11K-22.2, V-I1K-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-T1K-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-TIK-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 SABJIAIOTCSA C(bOpMHpOBaHHBIe KOTHUTUBHBIC ACCKPHUIITOPLI «3HATbH», «KYMCTb»,
«BJIAACTH», PAaCIMCAHHBIE 110 OTACIBbHBIM KOMIICTCHIMAM, KOTOPBIC IIPUBEACHEI B m1.1. (DOpMI/IpOBaHI/Ie OTUX ACCKPHUIITOPOB IMPOUCXOAUT B ITPOLECCE
U3y4YeHHsI TUCIMILUIMHEI 10 3TalaM B paMKax pa3jIMyHOro BUAA y4eOHBIX 3aHATHH U CAaMOCTOSITEIbHOM paboTHI.

Briensitores Tpu ypoBHS ¢hOPMHUPOBAHHOCTH KOMITIETEHIIMN Ha KaXKJIOM dTare: MOPOroBbId, MPOJABUHYTHIA U BHICOKU.

YpoBHu CoaepxaresbHoe OcHoBHbIE IPU3HAKHU Bbl/1eJICHUS] YPOBHS BPC, ECTS/IIsaTudanabnas
oNnuMcaHue YPOBHA % LKA/ VI OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokuii TBopueckas AeATENbHOCTh | Brurouaem Hudicecmosawull ypogeHts.
Bce 6uovl komnemenyuti CTyneHT AeMOHCTpHUPYET CBOOOHOE 00Ia1anne
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIIUSIMU, CIIOCOOEH IPUMEHUTD UX B A/
YpOBHE 6 COOMEEMCMBUU C HECTaHIAPTHBIX CUTYAIHMSX: TIOKAa3bIBAET 90-100 Otimtio/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTeHo
OUCYUNTUHDBL pemaTs npodiieMy/3agaqy TEOPETHYECKOTO HITH
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOIOB, IPUEMOB, TEXHOJIOTUH
IpoaBunyThIi [IpumeneHne 3HaHMM W | Brarouaem nudicecmoawjuli ypogeHb.
Bce 6uovi komnemenyuii yMeHuil B Oonee mupokux | CTYZEHT MOXET JOKa3aTh BIAJCHHUE B/
cpopmuposanvl Ha KOHTEKCTaX  Y4eOHOM ¥ | KOMIETEHLUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 Ouens X0pomio/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOupaTh, CHCTEMaTH3UPOBATh, AHATTM3UPOBATH 3a4TeHO
coomeemcmeuu ¢ yeasamu u | AeSTEeIbHOCTH, HEXEJNU IO | U IPaMOTHO MCMOJIb30BaTh HH(OpMaIio 13
3a0ayamu OUCYUNIUHbBL oOpasiy, OombIneil m0ieil | caMOCTOSATEIbHO HAICHHBIX TEOPETUUECKUX
CaMOCTOSITEJIbHOCTH U | UCTOYHHKOB U WILTIOCTPUPOBATH UMH C/
WHUIMATHBBI TEOPETUYECKHE TIOJIOKESHUS WM 00OCHOBBIBATh 75-84 Xoporro/
MPAKTUKY IPUMEHEHUS. 3a4TeHo
IToporossiii PenponyxTuBHas CryneHt JIEMOHCTPUPYET BJIa/ICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uovl komnemenyuil JeSITeIbHOCTD KOMIETEHIMSIMM B CTaHAAPTHBIX CHUTYallUsX: 3ayTeHo
cpopmuposanvl Ha NOPO2OEOM u3JaraeT B Impejenax 3a/1ad Kypca TeOpeTUYeCcKu
VyposHe U TIPAKTUYECKU KOHTPOJIUPYEMBII MaTepua. 60-64 E/Mlocpenctenno
/3auTeHo
Hwuke moporosoro OTcyTCcTBHE MPU3HAKOB IIOPOrOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMHUPOBAHBI. 0-59 HeynoBnerBopurensHo/
CTyneHT HE B COCTOSIHUM TIPOJIEMOHCTPUPOBATh 00JIalaHie KOMITIETEHIIHSIMHU B 3auTeHo
CTaHJAPTHBIX CUTYAIHIX.




OueHuBanue pe3yabTaTOB OOy4YEHHUS CTYIEHTOB [0 JWCLUMILIMHE OCYIIECTBISETCS IO
perjlaMeHTy TEKYIIEro KOHTPOJIsl U TPOMEKYTOUHOM aTTeCTal|u.

Kputepuu olieHnBaHUsS KOMIETEHLIUN Ha KaXKIOM 3Tarle U3y4yeHUs! TUCHUIUIMHBI ISl KasK0TO

BUJIAa OIICHOYHOTO cpeacTBa U mpuBoaarcs B 1. 4 ®OC. UtoroBeiii ypoBeHb CHOPMHUPOBAHHOCTU

KOMIIETEHIIMH TIPU U3YUYEHUU TUCUUILIMHBI onpezensercs no tabnuue. [Ipu s3ToMm crienyer moHUMAaTh,

4TO TpaHHWIA MEXIYy VYPOBHSMHU JJisi KOHKPETHBIX pE3ylIbTaTOB OCBOEHHUS 00pa3oBaTeIbHOU

IIporpaMMbl MOKET CMCIIATHCA.

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

3. MeroauuecKue MaTepHaJibl, ONpeAe/siolIHe MpoueIypbl OLEHUBAHUS 3HAHUI, yYMEHHH,
HABBIKOB M (MJHM) ONBITA [JeATeJbHOCTH, XapaKTepu3yIMX 3Tanbl (opMupoBaHus
KOMIIeTeHIINH

Hrorosas arrecraiysa 1o  JUCHUIUIMHE  SBJISACTCA  UHTCTPAJIBHBIM — [IOKA34aTCJIEM  KaduCCTBa
TCOPCTUUCCKHUX U MPAKTUICCKUX 3HAHWH 1 HAaBLIKOB 06y‘IaIOHII/IXC$I IO JUCHHUIIIIMHE U CKJIaAbIBACTCS
N3 OLCHOK, IMMOJTYYCHHBIX B XO/€ TCKYH_Ieﬁ u HpOMe)KYTOqHOP’I aTTcCTallru.

Tekymasi arrectanuss B CEMECTpPE IMPOBOJMTCS C IENbI0 OOCCICUCHHs CBOSBPEMEHHOW OOpaTHOI
CBSI3H, JUUISI KOPPEKIIUU OOYyUEHUSsI, aKTUBU3AIIUN CAMOCTOSATEIBHON paboThl 00YJarOIIUXCSI.

HpOMG)KyTO‘IHaSI arrecTanusd npcaHasHadYCHa JJId 00BEKTUBHOI'O MOATBCPKACHUA MW OLCHUBAHUSA
AOCTUTHYTBIX pPE3YJIbTATOB O6y‘{eHI/I${ MMOCJIC 3aBCPUICHUA U3YUCHUSA JUCHUIIIINHBI.

Tekymas aTTecTalus OCyIIeCTBISETCS /IBa pa3a B CEMECTP:

e koHTposbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcst B 3JIEKTPOHHYIO BEJOMOCTb HE IO3]Hee 8§
Heslenu ydeOHoro cemecrpa. Bkiroyaer B ce0si OLIEHKY MEPONpPHUATHUH TEKYIIEro KOHTPOJIs
ayIUTOPHOM U CaMOCTOSATEIBHOM paboThl oOydwaromerocss MO paszaeiam/TeMaM ydeOHOM
TUCIUILIMHEL ¢ | o 8 Hememto yueOHOro cemecTpa.

e koHTposbHas Touka Ne 2 (KT Ne 2) — BoIcTaBisieTcs B AJIEKTPOHHYIO BEIOMOCTb HE Mo3jHee 16
Helenu ydeOHoro cemectpa. BkiouaeT B celsi OLEHKY MEPONPUSTUN TEKYIIEro KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss 1O paszzaenam/TemMaMm ydeOHOU
JTUCIUTIIUHEI ¢ 9 o 16 Henenmto yueOHOTro ceMecTpa.

P C3YJIbTAThI TCKyIJ_Ieﬁ u HpOMCH(YTOqHOﬁ aTTeCTallu IIOABOAATCA IIO IIKAJIC 6aﬂHBHO-pCﬁTHHF 0BOI
CHCTCMBEI.

JTan peiiTHHrOBOM cucTEeMbI / Henens Bbana
OueHo4Hoe cpeacTBo My 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 — TO KOJIUYECTBO OAIOB, HAOpaAaHHOE
o0y4aromuMcsi, TpPH KOTOPOM OIEHOYHOE CpEACTBO 3aCUUTHIBACTCS, B IPOTHBHOM CIIydae
06yqaloumﬁcs1 AOJDKCH JIMKBUAUPOBATL MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJ0JIZKCHHOCTD IO TeKymeﬁ
WIA TPOMEKYTOYHOW aTTeCTalud. MUHUMAaIbHOE KOJUYECTBO OAJUIOB 3a TEKYIIYHO aTTECTAIUIO, B
T.4. OTACJIBHOE OIIEHOYHOE CPEJCTBO B €€ COCTaBE, U MPOMEKYTOUHYIO aTTecTanuio cocrasiser 60%
OT COOTBETCTBYIOIINX MaKCUMAaJIbHBIX OAJIIOB.

CrTyneHT cuuTaeTcsl aTTECTOBAHHBIM IO pa3felly, 3aueTy WIM JK3aMEHY, €CIM OH HaOpaa He MeHee
60% ot MakcuMaIbHOTO Oaia, MPeayCMOTPEHHOTo paboyeil MporpaMMoii.

CryneHT MOXeT ObIThb aTTECTOBAaH IO JAMCLMIUIMHE, €CJIM OH aTTECTOBaH IO KaXIOMy pasfely,
3a4eTy/3K3aMeHy U €ro CyMMapHbIii 0ai cocTaBisieT He MeHee 60.

Onpeodenenue 6onycoe u wumpaghoe

Bonycsl: moouipuTenpHble 0aulbl CTYAEHT MOJy4YaeT K CBOEMY PEHTHHIY B KOHIE CeMecTpa 3a
NPUCYTCTBUE HA JIGKUUAX, NMPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATHAX W AKTUBHYIO M PETYISPHYIO
paloTy Ha 3aHATHSIX.

bonyc (mpemuanbHble Oajuibl) HE MOXET IMpPEBBIIATh 5 OaIoB, BMECTe ¢ OaulaMM 3a TEKYILYIO
aTTecTanuio — He 6osee 60 6ayI0B 3a ceMecTp.

4. TunoBble KOHTPOJIbHbIE 32/IaHNS WM HHbIe MATepPHaJIbl, He00X0AMMbIe 1JIsl OleHKH 3HAHUIA,
YMeHH, HABLIKOB
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HamnpaBnenue 14.04.02 «SInepuble puznka M TEXHOJTOTHID)

OO0paszoBarenbHas nporpaMMa  «Pagno3koJIorus M paauanuoHHasi 6€30MacHOCTbY

Jucuumimza TexHOreHes3 u 3arpsi3HEHNE OKPYKAIOLIEH Cpeibl
BOIIPOCHI K 3AYETY

1. TloHsATHE O €CTECTBEHHBIX W AHTPONOIEHHBIX W3MEHEHUsAX Xumuueckoro cocrtaBa OC.
[IpocTpaHcTBEHHAs U BpEMEHHAs! COCTABIISIIOIINE 3TUX U3MEHEHUI. KpuTepuu nx oneHku.

2. buoreoxumuueckuil KpyroBopoT BellecTBa B 3kocepe. BiusHue aHTpONOreHHbIX BO3JeHCTBUI
Ha CTENEHb 3aMKHYTOCTH OMOTr€0XMMHUYECKOI0 KPyrOBOPOTa BELIECTBA HA 3eMIIE.

3. OrpuuarensHbiil 3p ekt TexnoreHesa. Knaccupukanus 3arpsa3HsaIonyxX BEeLeCTB.

4. TlokazaTenmu TeXHOTEHEe3a. XapaKTePUCTHKA CIEHHUATbHON TEXHOTEHHOCTH W Kod(hduiment
CIEIUAJIIBHOTO TEXHOTEHHOT'O UCIIOJIb30BAHMSI DJIEMEHTA.

5. Tlokazarenu TexHOreHe3a. XapaKTepUCTHKa OOIIEHl TEXHOTeHHOCTH W KOA(P(GUIMEHT O00IIero
TEXHOT€HHOI'O MCIIOJIb3BAHUS DJIEMEHTA.

6. Tlokazarenu TexHoreneza. KapuIMeHTHI: MOJHOTH TEXHOTEHHOTO UCIOIB30BaHUs, (QUKCAIIUN U
TEXHOT€HHOI'O JAaBJIEHUS DJIEMEHTOB.

7. CrnocoObl CpaBHEHHUS Pa3IMUHBIX TEPPUTOPHI 110 MHTEHCUBHOCTH TEXHOTEHHOT'O BO3/ICHCTBHSI.

8. PaiioHnpoBaHHe TEPPUTOPUI MO YPOBHIO TEXHOTCHHOT'O JaBJICHUS.

9. Yro Takoe TEXHOTEHHBIE TEOXUMHUYECKHEe aHOMaHnK? VX oTiiMyme OT MpUPOIHBIX aHOMAJTHH.

10. atp 0oO11yt0 XapakTepUCTUKY Pa3IMUHBIX MPUPOIHBIX JaHAMLAPTHO-TEOXUMHUECKUX OaphepoB U
TEXHOTEHHBIX 0aphEPOB.

11. Kak cBsi3aHa OyepHOCTh SKOCUCTEMBI ¢ OMOT€OXUMHUECKUMH aHOMATHSIMU?

12. ComocTaBUTh OHATHS TEXHOPWIBHOCTh M OMO(DHUIBHOCTD AJIEMEHTOB.

13. Yro xapakTepu3yeT U Kak OIpeaeseTcs oKa3aTelb AeCTPYKIIMOHHONH aKTUBHOCTH JIEMEHTA.

14. BnusiHue pexuma TEXHOT€HHOTO BO3/IEHCTBUS HA YCTOMYUBOCTD 3KOCHUCTEMBI.

15. Yto Takoe TexHoOuoreombl? I['pymmbl (GakTOpOB, ONPeNeNAIONUX YCTOHYMBOCTH MPUPOTHOMN
Cpelibl K TEXHOTEHHOMY BO3/IEHCTBHUIO.

16. IlpyHIMOBI ¥ LEMM OCYIIECTBJIEHUS OOILNEro M CHIENUaJbHOIO MPOTHO3HOIO JIaHAmagdTHO-

F€OXUMHYECKOT0 paliOHUPOBAHUS TEPPUTOPUH CTPAHBI.

[TpoBoaMTCS 3a4eT MOCHE BHIMOTHEHHS Y4EOHBIX MEPOTMPUSTUI: BHITOTHEHHs JOMAIIHUX 3aJaHUM,
3amuThl pedepara u JadbopaTopHbix padot. [IpoBoauTces 3ader B popme OymIl orrpoca.

Ne VYTBepxkaeHue: Orenka
(ma, HeT)
1. | CnencTBueM 3pO3MH TOYBHI, BEI3BAHHOM JCWCTBUEM BETpa, BOJBI, MEPEnaa TEMIEPaTyp MOTYT OBbITh
AHTPOIIOTCHHBIC U3MEHEeHHs XuMudeckoro cocrara OC.
2 TexHOreHe3 BAMIET Ha CTEIEHb 3aMKHYTOCTH OHOT€OXMMHYECKOT0 KPyroBOpOTa BEIIECTBA HA 3eMle.




B reoxumMudeckoM acnekTe TEXHOTEHE3 BKIIIOYAET CO3JaHNe HOBBIX XMMHUUYECKHUX BEIIECTB.

Paccesnue xumuueckux BCIICCTB HC MOXCT OBITH IMJIaHOMEPHBIM TEXHOTI'CHHBIM MPOLCCCOM.

5 | 3arps3HeHue mMOYB W BOJOEMOB MPOMBIIUICHHBIMHA CTOKAMH, aBapHifHbIE BBHIOPOCHI B aTtMocdepy
OTHOCSITCS] K HEIPEIyCMOTPEHHBIM TEXHOTCHHBIM IIPOIIECCAM.
6. | TepMmuH «3arpsi3HEeHHE» OTHOCHUTCS JIMIIB JUIS TEXHOreHHOro npuBHoca B OC BeniecTsa.
7. | Tparchopmanys COTHETHOHN SHEPTHH - TEOXUMHUIESCKHN TPOIIecC
8 | Mndunprpanus arMocdepHbIX 0caKOB - Teo(hU3NUECcKHi Iporecc.
9 | TexHorenHsle JaHIIA(GTH IMEIOT OOJIBITYI0 HEPABHOBECHOCTD, YeM MIPUPOIHEIC.
10 | TexHoreHHass Mmwurpauusi — HauOoJiee CIOXHBIH BHJI MHIPAllMM XHMHYECKHX DJJEMEHTOB B
reorpapuueckoi 000JI09Ke 3eMIIH.
11. | TexHodunbHOCT U OMOQUIBLHOCTE MOTY HCIIOJIB30BAThCS ISl XapaKTEPUCTHKU JECTPYKIHOHHOU
AKTHBHOCTH
12 ITokazaTeneM TEXHO(QMIBHOCTH SIBISIETCS OTHOIICHHE MAacChl 3JeMeHTa, moctymatomero B OC ¢
TEXHOT€HHBIMH IIOTOKAMH K Macce 3TOTO JJIEMEHTa B OMOJOTMYeCKOW IPOAYKIMH HA3eMHBIX
OPTaHHU3MOB.
13 | Iloka3arens OMOGUIBHOCTH -3TO OTHOIIEHHE OOIIETO COJAEP)KAHUS 3JIEMEHTa B JKHMBOM BEILECTBE
TUTAHETHI K COICPIKAHHIO ero B utocdepe.
14 KoadduumeHT o0mero TeXHOTCHHOTO HCIIONB30BAHUS dJIeMeHTa ompeaersiercs mo gopmyne :No=
{(M+111)} / ny
15 | KepduumeHT NOTHOTHI TEXHOTEHHOTo HCHoJb3oBaHHsA (Py,) OTpakaeT cTemeHb palMOHAJIBHOTO
WCTIOJIb30BaHMS BOBJIEKAEMOTO B TEXHOTCHE3 DJICMEHTA
16 TD - nmokazaTeslb TEXHOT€HHOT'O JIaBJICHUS AJIEMEHTOB) CBHJICTEIBCTBYET O 100ABOYHBIX KOJHMUECTBAX
3JIeMeHTa (M ero COCOUHEHHUH), KOTOphle (HOPMHUPYIOTCS B JAaHHOM pPaliOHE 3a CUET TEXHOTCHHBIX
MIOTOKOB.
17 | Mopxysb TeXHOTEHHOTO NaBieHHs anemeHToB (D,,) onpexnensercs
o ¢opmyse: D,=TD /S, rae S- miommaas ©3y4aemMoro paiiona
18. | Koobdument TtexnorenHoit uxcarmu (K;), HCmomb3yeMslid i XapaKTepHCTHUKH —CTENEHH
YCTOWYMBOCTH 3JIEMEHTa B Cpelle TEXHOT'€HEe3a,- ATO OTHOIICHHWE KOJIMYECTBA BOBJICYEHHOTO B
TEXHOT'€HE3 AIEMEHTa K KOJMYECTBY PACCESHHOTO DJIEMEHTA.
19 | Besmuuna TD pocrarouna asnst cpaBHEHUS pa3InuHBIX
TEPPUTOPHI 110 MHTEHCUBHOCTH TEXHOI'C€HHOT'O BO3ACHCTBUSI.
20 | MoXHO NpOBOIUTH PallOHMPOBAHKE TEPPUTOPHH 110 BemunHe D,
21 CymmapHbiii k03 ¢unuert HoochepHoil koHumeHtpamuu (Ch) He OOCTaTOYEH JUIS YTOYHEHHS
CPaBHHUTEJILHOM OLIEHKH PAa3JIMYHBIX PETHOHOB 110 HHTEHCHBHOCTH TEXHOTEHHOTO BO3JIEHCTBHS
22. | MoHO IPOBOJUTH pailoHUpPOBAHME TeppuUTopuii o Benuuune C,’°
23 dopMUpOBaHHE T'EOXHMHYECKHX aAHOMAJIMH CBS3aHO TOJIKO C HAaKOIUIEHHEM B JaHmmadTrax
MPOJYKTOB TEXHOTeHE3a
24 TexHOTreHHbIE AHOMAJIMH HE BO3HHUKAIOT IIPY €IMHOBPEMEHHOM aBapUifHOM BBIOpOCE
25 EnuHCTBEHHBIN yTh 00pa30BaHUSI TEXHOTEHHBIX T€OXUMHYECKUX 0aphepoB — ATO YCHIICHHE IyTeM
TEXHHUYECKUX COOPYKEHHI HEKOTOPBIX MPUPOHBIX 0apbepoB
26 | HuskobapbepHble pacTeHHs SBISIIOTCS HanboJiee yCTOWYMBBIMU KOMIIOHEHTAMH OMOLIEHO3a
27 EcrecTBeHHbIe OHOIIEHO3bI HMEIOT OOJIBIIYI0 YCTOMYMBOCTh K TEXHOTCHHBIM T'€OXMMHYECKHM
(hakTOpam 4eM MCKYCCTBEHHbBIE
28 TexHOOMOreoMbI - 3TO 0COObIE BUIBI IKOCHCTEM, 00JIaJAIOIe CXOIHBIMH YPOBHSIMH FeOXUMHYECKOM
YCTOMYMBOCTH K TEXHOT€HHOMY BO3JEHCTBHIO M CHOCOOHOCTBIO K CAMOOYHIIICHHIO
29 | [IporHO3 ypoOBHS TEXHOT€HHOTO BO3IEHCTBUS, W TPHUHATHE B3AIIUTHBIX MEPONPHATHH SBISIOTCS
00IIMMH JUI BCEX TEPPUTOPHI CTPaHbI
30 CreneHb reOXUMHUYECKOH YCTOHYNBOCTH TEXHOOHMOT€OMOB ONPEAEISIeTCS MHTEHCUBHOCTRIO: 1)BBIHOCA
u paccestHus npoaykToB TT; 2)metabonmsma npoaykros TT; 3)3akperuienus npoaykroB T1;4)3aMeHs!
onHux npoaykros TT npyrumu
31 dakropsl, onpenesone HHTEHCUBHOCTh BBIHOCA U paccessHust NpoaykToB TI: cymma cosHeYHOM
paauaiyy, KonnuectBo Y @- pagnaunu
32 dakTopsl, onpenensione BO3MOKHOCTh U HHTEHCUBHOCTD 3aKpEIUICHHUs B JaHAmadTax mpoIyKTOB

TT nm ux METabOJINTOB: IIEJIOYHO - KUCJIOTHBIE ycioBusi, OBP ycioBus




33 Tumomnorndeckne TPyHIbl TEXHOOMOTEOMOB HE MOCTAaTOYHBIA (DaKTOp Ui TEPPUTOPHATIHHOTO
pariOHUPOBaHUS

34 Cxembl  JaHMIa()HO-TCOXMMHUYCCKOTO  PAOHMPOBAHUS  COCTABJSIOTCS 10  OTHOUICHUIO K
OTIPENIENIEHHOTO POJia 3arPsI3HUTEISIM

35 TexHOOHMOTeOMHOE  paiOHMPOBaHWE -  MEPCIEKTHBA  JUISL  JIAHAMAPTHO-TCOXUMHUICCKOTO
MPOTHO3MPOBAHUS TI0 OTHOIICHUIO K MHOr000pa3HbeiM (hakropam TT

Kpurepuu onneHuBaHNS KOMIETEHIMI (Pe3yJIbTATOB) M ONHCAHNE IIKAJIbLI OLICHUBAHNS

Onenka Kpurepuu oneHku
OTAUYHO «3ayeT» CTyaeHT 107KeH:
36-40 6amioB - MPOJIEMOHCTPUPOBATH TITyOOKOE U MMPOYHOE YCBOCHUE 3HAHUI

MIPOrpaMMHOTO MaTepHaa;

- UCYEPIIBIBAIOLIE, [10CIE0BATEIbHO, IPAMOTHO U JIOTUYECKU CTPOIHO
W3JI0KUTh TEOPETUUECKUI 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 MTPOTrPAMMHOTO
Marepuaia,

- IPOJIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUUYECKUX TMOHSATHUI;
JIOCTATOYHO IOCJIE0BATEIbHO, IPAMOTHO U JIOTUYECKU CTPOMHO M3Jararhb
MaTepuan;

- IPOAEMOHCTPUPOBAThL YMEHUE OPUEHTUPOBATECS B JINTEPATYPE;

- YMETh cliefaTh JOCTaTOYHO OOOCHOBAHHBIE BBHIBOJIBI 110 U3JIAaTraeMOMY
MaTepuany.

YI[OBJ'IGTBOpI/ITeJ'IBHO
«3BadeT»

25-29 6asuioB

CTyneHT JoJKeH:

- MPOAEMOHCTPHPOBATH 00IIIee 3HAHUE U3y4aeMOT0 MaTepHaa;

- IOKa3aTh oOlIee BIa/leHNe MOHATUIHBIM aNapaToM AUCHUIUINHBL

- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOH M3JIaraeMoro
BOIpOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO ITPOrpaMMoi Y4eOHYIO JTUTEPATYPYy.

HeynoBnerBopurensHo
«HE 3a4eT»
24 u MmeHslIe Oaa

CTyneHT JeMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIbHOM 4aCTH MPOrPaMMHOI0 MaTepuaa;

- HE BJIaJICHUE MTOHATUHHBIM anapaToM JUCLHUILINHBI;

- CYIIECTBEHHbIE OMIMOKU P U3JI0KEHUH yUeOHOT0 MaTepuara;

- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU U31araeMoro
BOIIPOCA;

- HEYMEHHME JIeJ1aTh BBIBOJBI 10 U3]1ara€MOMY MaTepHaly.
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALINA
®EJIEPAJILHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHnanbHbIN UcCIen0BaTENbCKUN SaepHblid yHUBepcUTeT « MU D)
OOHMHCKNMI MHCTUTYT aTOMHOW 3HEePreTUKN -

drmman demeparbHOTO ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeX/IeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepuble puznka M TEXHOJTOTHID)

OO0paszoBarenbHas nporpaMMa  «Paano3koJIorus U paauannoHHas 6e30MacHOCTh

I[I/ICI_II/IHJ'II/IHB. TexHoreHes u 3aIrpA3HCHUC Opr>KaIOIJ_IeI71 CPCbl

KoMILJIeKT TeCTOBBIX 3aJaHuM

Tect BblnoNHsAETCS B (pOpME NMUCBMEHHOTO OTBETa Ha KaKIpli Bompoc. Tect mpoBoauTcs Ha
IPAaKTUYECKOM 3aHATHHM M BKJIIOYAET BOINPOCHI MO MpoiieHHbIM 1-2 pasnenam aucuuiuinHbl. Tect
npoBojsATcst B TedeHuu 15-20 muHyT. OmmOKW, AONMYIICHHBIE TIPU  BBINIOJIHEHUW 3aJaHMA,
pa3buparoTcs Ha CIelyroIleM 3aHITHH.

[Ipy mnOAroTOBKE K KOHTPOJIBHOMY Meponpusituio «TecT», KaKIpli MarucTpaHT [OJIKEH
UHIUBUIYAJIbHO M3y4aTb TeMbl 1-2 pa3[esoB AMCUMIUIMHBI, 4YWUTash KOHCIEKThl JIEKUUH WU
pEeKOMEHAYEMYI0 Y4YeOHYI0 U CIPaBOYHYIO JIMTEpPATypy, a TaKXKe CaMOCTOSITEIbHO HaXOAUTh
HE00X0IUMYI0 HH(POPMALIHIO

TECT Nel (BapuanT 1)

1. TexHOreHHOE U3MEHEHHE KIIMMaTa MOKET OBbITh BEI3BAHO IMPAMBIM BO3JICHCTBUEM:

BapuaHTBI OTBETOB KommenTapuii

a) YBCJINYCHHUA HHTCHCHUBHOCTU COJIHCHHOI'O U3JTYUCHUS

0) raJloreHco/IepKalux yriaeBoI0pOaA0B, COEPKAIINXCA B BHIOPOCAX TEXHUYECKUX
ra3oB B atMochepy

B) anTponoreHHoro CQO; BCIEICTBUE PE3KOTO YBEIMUEHHUS €ro KOHIICHTPAIMHU B
Tporocdepe

2. Ilop 3arps;3HEHNEM Cpeibl TOHUMAOT:

BapwnaHTbI 0OTBETOB KommenTapnii

noctyrieHrne B OC mpoyKTOB TEXHOTEHE3a, OKa3bIBAIOIIUX BO3ICHCTBHE HA OHOTY,
Y U3MEHSIIOINUX KaYeCTBO CPEBL.

N3MCHCHUA KOHLICHTpaI_[I/Iﬁ PA3JIMIHBIX BCHICCTB B oC

nocrymieHue B OC npoayKToB TEXHOT€HE3a, OKa3bIBAIOIUX BO3/IEHCTBUE HA
KAa4eCTBO TEXHUYECKUX COOPYKEHNUN

3. TexHO(UIBHOCTD IEMEHTA XapaKTepU3yeT:

BapwnaHTbI 0OTBETOB KommenTapnii

CTCIICHb UCIIOJIB30BAHUS 3JICMCHTA MO OTHOLICHUIO K €0 COACPKAHUIO B JII/ITOC(bepe

XapPaKTCPUCTHUKA UHTCHCUBHOCTHU IIO6I>I‘-II/I XUMHNYCCKHUX OJICMCHTOB U UX HOTpC6HOCTI/I
B IIPOU3BOJCTBC

pasznuuue B 00beMax J0OBIUN IJIEMEHTOB
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4.Kak onpeenseTcs mokasareiab TeXHoGuibHOCTH 3emMenTa (T,0,)?

Ha IPUMEPE MOKAKUTE, YTO . «... IIPOMBINUICHHOCTb AJOJIKHA CTPOUTHCS HA DJIEMCHTAX, HaubOoee

pacipocTpaHeHHbIX B 3eMHOI kope» (A. E. depcman).
5. MurpaimonHas cnocoOHOCTh TSKEIBIX METAJIOB BO3PACTAET

BapuanTel oTBETOB KommenTtapuit

a) B HEUTpaJIbHBIX Cpeslax
0) B KHUCJIBIX Cpelax
B) B IIEJIOYHBIX CpeIax

6 I'eoxummueckas MUTI'panusgd XUMHUYCCKUX 3JIEMCHTOB — OTO!:

BapI/IaHTBI OTBCTOB

KommenTapuii

a) NEpeMCUICHUC ATOMOB XMMUUYCCKHX 3JICMCHTOB B 3¢MHOM KOpEC, BEAYUICEC K UX
pacceuBaHMIO UM KOHLIEHTPALUU

0) mepeMeleHNue aTOMOB XUMUYECKUX IEMEHTOB B BOJIE, COITPOBOXKIAOILEECS
npoleccaMy FUApoIn3a U TuapaTaluu

B) IIEpPEMEIICHIE aTOMOB XMMUYECKHUX 3JIEMEHTOB B Tporocepe, OCT0KHEHHOE
XUMHUYECKUMH PEAKIUSIMHU C YYaCTUEM PAJUKAIIOB U BOJIbI

7. B xaKoif CTpOKe MPUBEIEHBI AJIEMEHTHI TOJILKO C MAJIBIM MTOKa3aTeJeM TeXHOPMILHOCTH (OTMETUTh

MPUYUHY):

Bapuantsl 0TBETOB KommenTapuii

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

8.IlonsATHE 6I/IO(I)I/IJ'II>HOCTI/I 9JICMCHTA CIIYKUT IJIA:

BapI/IaHTBI OTBCTOB

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.Iloka3zarenp OMO(UIBHOCTH 3JIEMEHTA 3TO:

BapI/IaHTBI OTBCTOB

KommenTapuii

a) OTHOIIIEHUE COAEPIKAHMSI DJIEMEHTA B PA3IMUHBIX MPEICTABUTENAX OUOTHI

0) OTHOIIICHHUE CPETHETO COACPIKAHUS PJIEMEHTA B dKUBOM BEIIECTBE MJIAHETHI K
KJIapKy TOTO AJIEMEHTa

B) OTHOIICHHEC KOJIMYECCTBA IMOCTYAIOIICTO B JKUBOU OpraHu3M 3JICMCHTA K €TI0
KOJIMYECTBY, BEIBOJIUMOMY U3 OpraHU3Ma.

10.Kakoe cooTHoIICHHE KPHUTCPUCB TCXHOI'CHE3a MPCACTABJIACT OMMACHOCTD JJIA )KMBBIX OPraHU3MOB!

BapuaHnTbl 0TBETOB

KommenTapnii

a) MOBBIIIEHHOE CO/IEP KAHME AJIEMEHTa ¢ O0NBIION OMOPHIEHOCTHIO
0) MOBBILLIEHHOE COJIEPKaHKE AJIEMEHTa C He0OIbIIONH OMO(PUITEHOCTHIO
B) MeHbINass OMO(GUILHOCTH PJIEMEHTA TPH BHICOKON TEXHO(DUIHHOCTH

11.IToka3zaTenp 1eCTPYKIMOHHON aKTUBHOCTH JIEMEHTA 3TO:

BapuaHnTbl 0TBETOB

KommenTapnii

a) OTHOIIIEHUE MACChI AIeMeHTa, noctynatomero B OC ¢ TeXHOTeHHBIMU TTOTOKaMH K
ero ououabHOCTH

0) OTHOIIEHHE MacChl AeMeHTa, mocrynatomero B OC ¢ TeXHOTeHHBIMU TTOTOKaMH K
Macce 3TOT0 JEMEHTa B OMOIIOTUYECKON MPOTYKIINN HAa3eMHBIX OPTaHU3MOB

B) MOKa3aTellb JesITeIbHOCTH MUKPOOPTaHU3MOB B OTHOIICHHH STOTO JIEMEHTa

12.Ha30BuTe TUNHYHBIE HETATUBHBIE MOCJIEICTBUS JTOKAJILHOTO 3arpsi3HEHNs aTMOC(ephl

BapuanTsl 0TBETOB

Kommenrtapuit

a) CHIDKEHHE CTEMIEHU TIepEeMEIIMBAHSI BO3AYIIHBIX IOTOKOB B Tporocdepe
0) KUCIIOTHBIE OCAJIKH, POTOXUMUYECKUIA CMOT

12




\ B) "mapHUKOBEIN" A (PeKT, HapyIIeHnEe 030HOBOTO CJIOS

13. Texnorennoe nasienue (TD) Ha nanamadThl MOKa3bIBACT:

BapI/IaHTBI OTBCTOB

KommenTtapuii

a) KaKue Z[063,B0‘IHBIC KOJINYCCTBA 3JICMCHTA BBIBOAATCA B JaHHOM pa1710He u3
TEXHOTCHHBIX TOTOKOB B IIPUPO/IHBIC

0) Kakue 100aBOYHBIC KOJIMYECTBA 3JIEMEHTA BBOJSATCS B JAHHOM pailoHE B
TEXHOTCHHBIC MOTOKH U3 TPUPOTHBIX

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

14. Yto Takoe Moaysb TexHoreHHoro AasieHust (Dy)? (nate onpenenenue u 0003HAYUTH 00IaCTh

MIPUMEHEHUS ).

15.Ko3¢hduipeHt noaHoTh TEXHOTEHHOT0 UC0jIp30Banus (P) 31IeMEHTOB MPUBEICH HIKE.
Cl=98; Na=91; Pb=88; Se=7,1; Sc=0,4; Ga=0,024.
ITokazaTh, Kak MOTYT COOTHOCHTHCS TIOKa3aTelid B pacueTHOU (popmyiie 3Toro koddduiureHTa npu

MCIIOJIb30BaHUU CPEeIHUX (WK OOLINX) JaHHBIX, 10 HH(OPMALUU U3 UHTEPHETA.

Kpurepuu onneHuBaHus KOMIETEHIMI (pPe3yIbTATOB):

KonuyecTBo npaBuiibHBIX OTBETOB. 10-0amibHas cucTemMa OleHUBaHUSI.

Onucanne MKAJbI OIlEHUBAHHUS

Ouenka BPC | lllkana
«3adTeHo» 6-10 | KonmuectBo BepHBIX 0TBeTOB B HHTepBaje: 60—100%
«He 3auteno» | 0-5 | KomnuecTBo BepHBIX 0TBETOB B MHTepBase: 0—59%
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHnanbHbIN UcCIen0BaTENbCKUN SaepHblid yHUBepcUTeT « MU D)
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 puznka M TEXHOJTOTHID)

OO0paszoBarenbHas nporpaMMa  «Paano3koJIorus U paauannoHHas 6e30MacHOCTh

I[I/ICI_II/IHJ'II/IHB. TexHoreHes u 3aIrpA3HCHUC Oprmammeﬁ CPCbl

Tembl pedepaToB

KonrponsHoe 3amanue B ¢opme pedepara sBISETCS HHIMBUAYAIBHOW CaMOCTOSATEIIBHO
BBINIOJTHEHHON pabOTON MarucTpaHra.

Tematuka pedeparoB ompenensercss mporpamMmoil y4deOHOW muctMIUIMHBL. Temy pedepara
CTYAEHT BBIOMpAeT U3 MepeuHsl TeM, PeKOMEHIYyeMbIX IpernojaaBaresneM. CTylIeHT pyKOBOJCTBYETCS
TpeOOBaHUSAMH K COJepXk aHHI0, 00beMy M odopMmieHHIO pedepara, IPUBEACHHBIMUA B II. T). Tembl
pedeparoB pacnpenenstoTcs Ha IepBoM 3aHATUU. ['oToBble U odopMmieHHBIe pedepaThl caaroTcs B
COOTBETCTBYIOIIME CPOKH, B MOPSJIKE, yCTAHOBICHHOM IpenojasareneM. Jloknan no teme pedepara
(mpe3eHTalMsl) OPOBOAUTCA Ha O00O3HAUEHHOM  IIpPENojaBaTesieM CeMUHape, I[ocie  €ero
npeBapuTeNbHON POBepKH. JlOKIIa ] 1 OTBETHI HA BONIPOCH! B TedeHne 7-10 MunyT.

A) THNOBbBIE 3aaHusi (BOMPOCHI):

e XapakTepHCcTUKa BHYTPUIIOUYBEHHBIX OHOTC€OXMMHYECKHUX IIMKJIOB Ta30B, OCYIIECTBISIFOIINXCS
OakTepuanbHbiMU cucTeMamu. [TouBenHoe npoayiupoBanue CO;

e AnHanu3 JMHAMUKH BO3JCUCTBHUS aHTPOIOTCHHBIX (PaKTOPOB HA OMOTEOXMMHYECKHE TMPOILIECCH B
nouBe. DakTOpbI, OKA3BIBAIOIINE CYIECTBEHHOE BIUSHUE HA MHTEHCUBHOCTD (PH3UKO-XUMUYECKUX
IIPOLIECCOB B ITOYBE.

e (CreneHb pa30MKHYTOCTH €CTECTBEHHBIX INI00AIBHBIX [IUKJIOB YIJIEpo/ia U KUCIOPOa.

e [lpuuunsl U ocobeHHOCTH (DAKTOPOB 3arpsisHEHHs TUApochepbl HEPTHIO U HEDTEMPOTYKTAMH.
[TprMeps! TOKaJIbHOTO, PErHOHATBHOIO U TJI00aTbHOTO 3arpsI3HEHUS TUAPOCHEPHI.

o «Camoouniienrue atMocdepb» C yd4acTHEM THAPOKCHAHOTO paaukana. Peakiuu obpa3zoBaHus U
CTOKa €ro U3 aTMOCQEpHI.

e BiusHue Ha KIMMaT IJIAHETHl YBEIMUEHUS KOHIIGHTpAIMH a’po3osield B atMocdepe. K kaxum
MOCJIE/ICTBUSIM 3TO MOXKET PUBECTHU?

e Tsxensie Metamnsl B 6uochepe. [loBenenne TskenbIXx METaUIOB B aTMocdepe U ruapocdepe,
MUTPAIIMOHHBIC TYTH U XUMUYECKHE (POPMBI MX MUTPAITUHU B ITUX Cpefax.

e VYyacTHe pAacTUTEIBHOCTH B (POPMHUPOBAHUU OPEOJIOB PpACCESHUS TSHKENBIX METaJUIOB.
BbroAOCTYITHOCTh aTOMOB TSDKENBIX METAIIOB. bHOXMMHIUECKHe MEXaHU3MbI 3alUINal0T OMOTY OT
TOKCHUYECKOTO JIEUCTBHS TSKEIIBIX METAILJIOB.

e VYcroituuBocth BemecTBa B OC. YCTONYMBOCTh OPraHUYECKUX BEUIECTB U PA3IUYHBIX XUMHUUYECKUX
(bOopM TSIKETBIX METAIIIOB.

e TexHoreHHsie (pakTOPHl BO3ICHCTBHUS aTOMHBIX CTAHITUN HAa OOBEKTHI OKPYKAIOIIEH CPEIbI.
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0) KpuTepHH OLlCHMBAHMS KOMIIETEeHIIUI (pPe3yJbTATOB):
10 GayutbHas cucTeMa OICHUBAHMUS
9-10 6amIoB- OTIUYHO
7-8 6ayoB- XOpOIIo
016 110 7 6aIOB- YAOBIETBOPUTEIHHO
0-5 6amIoB — HEYTOBIETBOPUTEIHLHO

B) OIMMCaHME HIKAJbI OICHUBAHUA
9-10 Gas0B- OTMEYaeTCst - HOBU3HA U CAMOCTOSTENILHOCTD CY)KJCHUH, YETKUH IJIaH U COOTBETCTBUE
IUIaHy, TPAMOTHOCTD U XOPOIIUN CTHUIIb U3JI0KEHHS.
7-8 GaiuIoB- OTMEYAETCs] COOTBETCTBHE IIaHA TeMe pedepara, CoJep KaHHsI TeME H IUIaHy
pedepara, HET HHTEPECHBIX CYKJICHHI U OLIEHKH COOPAaHHOTO MaTepuaa, paboTa BBIIOIHEHA
rpaMOTHO B TpeOyeMoM oObeMe
016 /10 7 GaoB - oTMevaroTcs HecoOIroienne TpeboBaHnil K 00beMy pedepata, IpaBUIbLHOCTH
oopmiteHHs, TEMa pacKkphITa HE MOTHOCTHIO.
0-5 GasoB — He cobmoatorcst TpeOoBaHM K 00beMy pedepaTa, HET YETKOTO TUIaHa BBHITIOJTHEHHUS
TEMBbI, OTCYTCTBYET CMBICIOBasi KOMIIOHEHTa PadOThI, 0(opMIIeHUE HEOPEKHOE C
MHOTOYHCIICHHBIMH OIINOKAMH.

I) MeTOAMYeCKHe YKa3aHus K opopmieHuio pedepara

Cooeporcanue pechepama:

CIIUCOK MCIIO0JIb30BaHHBIX HCTOUYHUKOB;
nociaeHui auct pedepara;
NpUIOKEHUs (TIpU HEOOXOUMOCTH).

1. TUTYNbHBIH JHUCT;
2. CcojacpKaHWC,

3. BBeIcHHE;

4. ocHOBHAag YacTh;
5. 3akmouenue;

6.

7.

8.

[TpumepHBIif 00bEM B MAIIIMHOITUCHBIX CTPAHUIIAX, COCTABIISIFOIIMX pedepaTa mpeacTaBicH B
TaOJIHLIE.

Tabnuna
PexomeH1yeMblii 00bEM CTPYKTYPHBIX 3JIEMEHTOB pedepaTa
HanmenoBanue yacreit pedepara KOJIM4ecTBO CTpaHHILL

TuTynbHbIH JTUCT 1
Coneprxkanue (C yKa3aHHEM CTPaHMUII) 1
Bseoenue 2
OCHOBHasl 4acTh 10-15
3aKIr04YeHNe 1-2
CIUCOK UCIOJIH30BAHHBIX HCTOUHUKOB 1-2
IIpunoxxexus bes orpannyenui

TutyneHbIN HCT pedepaTa opopMITIETCS MO YCTAHOBICHHOMY 00pasity. (mpuiokenuel)
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[Tpunoxxenue 1

MHUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON OEJEPAIIUNA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUPEXIEHUE
BBICIIET'O OBPA3OBAHUI
«HannoHabHBIN UCCAEA0BATENbCKUN sIAEPHBIN YHHUBEepcUTET «MUDI»

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

obpazoBanus «HannoHanbHBINM UCCIENOBATENLCKUH AaepHbIi yHUBEepcuTeT « MU DI

Otnenenue saepHoit pusuku u TexHosioruu (O)

Pedepar

no aucuuminHe «TexHoreHes u 3arpsi3HeHNe MPHPOIHOI cpeabD»
Ha TeMy: «YKa3aTh Ha3BaHHE TEMBD»

HcnojHnTenp cTyaeHT(Ka):

___Kypca TPYIIIBL N.O.®Pamumnus cryaeHTa

Iloonucv cmyoenma

IIpoBepna:

(Yuenas 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

«HauunoHnanbHbIN UcCIen0BaTENbCKUN SaepHblid yHUBepcUTeT « MU D)
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 puznka M TEXHOJTOTHID)

OO0paszoBarenbHas nporpaMMa  «Paano3koJIorus U paauannoHHas 6e30MacHOCTh

I[I/ICI_II/IHJ'II/IHB. TexHoreHes u 3aIrpA3HCHUC Oprmammeﬁ CPCbl

KoMniiekT noMmamaux 3aganum

a) TeMbl 3aJJaHU:

Nel. Pacuer aaHHBIX /Uil OMNpeleeHUs] XHUMHYECKOI0 COCTaBa 00beKTOB JHTochepbl
(0ca0YHBIX ¥ MOYBOOOPA3YIOLIUX NTOPOJ).

[IpakTHueckoe 3aHATHE TIO ATON TEME MpeyCMaTPUBAET:
1) ompeneneHre aTOMHBIX U BECOBBIX KOJIMYECTB JIEMEHTOB, MIEPEBOJ] ATOMHBIX KOJIMYECTB B BECOBBIC
%;
2) pacuet Kitapkos konrientpanuu (KK) u Kinapkos paccesuus (KP) 11 mouBooOpas3yromnux mopo;
3) pamxupoBanue Bennund KK u KP 1711 3TaioHHOT0 00heKTa HCCIIeIOBAHUS;
4) IOCTPOCHNE TEOXUMHUECKUX CIIECKTPOB MPEICTABICHHBIX TOPOJI;
5) aHanM3 0COOCHHOCTEH XUMHUYECKOTO COCTaBa MOPOI.

HUcxonnbie ™matepuanbl. [lpencraBieHbl aHATWTUYECKHE JIAHHBIE TTOKOMITOHEHTHBIX
XUMHUYECKHUX aHAJIM30B OCAI0YHBIX U TOYBOOOPA3YIOIMIUX TTOPOT
pa3IUYHBIX PErMOHOB 3eMHOrO Iapa (tabnuia 1.2). IIpencraBiens! qanubie Mo Kiapkam 371eMeHTOB B
autocdepe (tabnuma 1.1).

3aoanuel.l Ilepeeod amomubix Koauuecme nemennos 6 éec. %.
[lepecuntaTh BECOBbIC MPOLEHTHI OKHCIOB (Tabiuia 1.2) Ha BECOBBIC MPOIEHTHI AJIEMEHTOB, C
cocTaBieHreM Ta0muibl 1.3, UCMONB3Ys CIETYIOIIHA MOPSIOK PACYETOB:
1) B3sTh naHHBIE 10 aTOMHOMY Becy anemenToB 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 MOJIEKYJISIPHBIN Bec Kaka0ro okucia (tab.1.2);
3) Mo COOTHOLICHUSAM MOJICKYISIPHOTO Beca OKHCIAa W €ro aTOMHOTO Beca, MOJISKYJSIPHOTO Beca
OKHCIIa M €ero cojepkaHus B Bec. % paccuuTaTh KOHIIEHTpalMIO 3JeMeHTa B Bec. % .(ucxons u3

IPOMOPLHUHU: COJEPKAHUE HIEMEHTA B Bec. % — aTOMHBIN BeC 3JIEMEHTA; COJIepKaHUe OKHUCIa B Bec. %0
— MOJIEKYJIIPHBINA BEC OKHUCIIA)
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OTHolIEHNE aTOMHOIO Beca 3JE€MEHTa K MOJIEKYJSIPHOMY BECy €ro OKHCia MpUHUMAaeTcs 3a
pacueTtHbli K03 durment K' (koHCTaHTa), AJI €r0 UCIOIB30BaHUS MPU OMPEICIICHUU MPOLIEHTHOTO
CoJIepKaHus AJIEMEHTA 110 COJIepP:KaHUI0 OKucia B Bec. %0.

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

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

KK =Ci/K; KP =K/C;,
rae Ci — comeprkanue B nopojax, K — Kimapk mutocepsl.
[IpencTaBuTh B OTACIBHBIX KOJOHKAX TaOMHIIBI 1.2

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

[Ipy mocTpoeHUN T€OXUMHUYECKUX CHEKTPOB OJUH U3 HU3y4aeMbIX OOBEKTOB MPUHUMAETCS 3a
ATAJIOHHBIN, C KOTOPBIM OYAET CpaBHUBATHCSA XUMHUECKUN cocTaB pyrux nopoj. Bennuunsl KK u KP
JUTS TAJIOHHOTO 00BEKTa pacrnoaratorcs B mopsiake ux yosBanus (s KK) u Bospacranus (nms KP).

3aoanuel.4 llocmpoenue zpagukoe ceoxumuueckozo cnekmpa.

[Toctpoenue nHaunHaercsi ¢ oroOpaxkenus Ha rpaduke BennunH KK u KP 3tanonnoro o6nekra. Ilo
ocu opauHat pacronaratorcs: 3HadeHus KK B apudmerndeckom macmrabde. [lo ocu abcumee depes
paBHBIE WHTEPBAJIbI MPOCTABISAIOTCS CUMBOJBI AHATM3UPYEMBIX XMUMHUYECKUX DJIEMEHTOB B MOPSAKE
paHXUPOBaHUS ATAJTIOHHOTO 00OBEKTA.

B pe3ynpTare BBIMONHEHHBIX TIOCTPOCHHUN CHEKTP STAJOHHOTO OOBEKTa MOJIy4YaeT BHT
MOHOTOHHOM KpUBOM, HAIJIAJHO OTpa)karolled Mepy OOOTallleHHOCTH WM OOEIHEHHOCTH IOPOJ
AIIEMEHTaMU TI0 CPABHEHUIO C UX CO/IepKaHueM B uTocdepe. JINHUU CeKTPOB IPYTUX MOPO HMEIOT
JIOMaHbIM BUJ, YTO MO3BOJSET BBIIBUTH OCOOEHHOCTH MX XMMHUYECKOI'O COCTaBa OTHOCUTENIBHO JIPYT
Jpyra v 3TaJJOHHOTO OOBEKTA.

3aoanuel.5 3axnwuenue. Codepicum ananu3 u XapakKmepucmukKy 0COOEHHOCHENl XUMUYECKO20
COCMasa pa3iudHblX HOYE000PA3YIOUUX NOPOO U OMEENbl HA 60NPOCHL:

a) KaKOBBI 0COOCHHOCTU T€OXUMHUYECKOTO CIIEKTpa TOYBOOOPA3YIOMIUX TTOPO?
0) B 4eM CXOJICTBO U pa3INyus B XUMHUYECKOM COCTaBe MPECTaBICHHBIX
nopoxa?

Oobvachenue K 6binoHeHuil0 3ad0anuil. AHaIN3 TEOXMMHMUYECKON CIELUANIM3ALUN TOPOA
HY>XHO HAQYUWHATH C BBIABJICHUSA O6HII/IX SaKOHOMepHOCTeﬁ — OJIM30CTH TEOXUMHUYECKOTO CIICKTpa K
CpeHEMY COCTaBy JHUTOC(Ephl, MpeoliajaHus B JaHHOM MOpOJE KOHUEHTPAIMKM WM PacCeUBAaHUs
DIIEMEHTOB, YCTAHOBIICHHS CTETICHH KOHTPACTHOCTH paclpeaeTeHus KOdPPHUIIMEHTOB.

AHanmM3 TEOXMMHUYECKHX Pa3IU4Ydid B COCTaBE IMOPOJ HEOOXOIWMO BECTH, BBIICIISISA
ONPEAEIIEHHBIE TPYIIbI HAKOIUICHUS — PAaCCEUBaHUs, T.€. MPOBOJUTH YMIUPUUYECKOE PAHKUPOBAHUS
BermurH KK 1 KP B Ka)10M KOHKPETHOM cydae.

[To xapakTepy KOHIIEHTpALK 3JI€MEHTHI BBIIEISIIOT B TPU TPYIIIIbL:
1) ¢ BBICOKOI KOHIIeHTpaIuel 1 paccestaueM sieMenToB (KK>10 u KP>10);
2) co cpenneit konnentpanueit (KK=1,6 — 10 u KP=1,6 — 10);

3) co crnaboii KOHIIEHTpAIKeit 1 paccestHueM, B 1esIoM OJi3Koi K kimapky aurtocdepsl (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 pa300ope 0COOCHHOCTEH rpad)uIecKUX MOCTPOSHUH.
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Ipuioxkenust
O6mme s Beex tadmumsl (1.1) u (1.2)

Tabnuya 1.1

XHUMHUECKHIT COCTaB 0CAJJ0UHBIX M MOYBOOOpa3yomMX nopoj, %

Kommnonentst A b B r bl

S10; 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 2043
Na,O 0,55 3.82 0,15 0,07 1,01
K,O 0,96 1,97 0,25 0.31 0,47
P,Os 0,14 0,17 0,16 0,20 17,14
CO, 0,58 0,41 39.27 0,59 519
SO; 0,02 - 0,02 0,15 1,48

Tabnuya 1.2

Cpennee cojepxanne 1eMeHTOB B 3eMHOIl kope B %, no A.IL. Bunorpaiosy

DiIeMeHThI Knapku aurocdepst
% n 107°%

Si 29.0 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.

Jlnist BBIOSTHEHUS. pabOThI MPEIOCTABIAIOTCS:
- TaOJIMI[A KIAPKOB XUMHUYECKHUX SJIEMEHTOB, BBIPAKEHHBIX MaccoBoi noiei (%) aneMeHTa B 3eMHOM
Kope (Tabu.1.)
- TabJHIIa 3HAYeHNH 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 CIICAYIOIINUE BOIIPOCHI:

1.B kakux macmTabax BapbUpyeT TEXHO(DUIBHOCTh TSHKEIIBIX 3JIEMEHTOB;
2. CocTaBUTh psiji TEXHOPHUIBHOCTH TSDKEIBIX 2JIEMEHTOB 10 JaHHBIM Ha 90-¢ ro/is1

3. ConoctaBuTh TEXHODUIBLHOCTH ¢ ypoBHeM Kitapka snemenTa. Beigenuts Hanbosee TeXxHODUIbHbBIE
SJICMCHTEI U HU3KOKJIAPKOBLIX U CPCAHCKIIAPKOBLIX 3JICMCHTOB.

4. OnpenenuTh dJIEMEHTHI, U3BJIEKAEMbIE U3 HEAP C PABHOM MHTEHCUBHOCTBIO M PE3KO Pa3IMUHON
WHTEHCUBHOCTHIO. OOBSICHUTH CBOM BHIOOD

5. B xakoMm ciydae yCHUIIUTCSI 3aBUCUMOCTH JOOBIUM 3JIeMEHTOB OT ux Kiapkos?
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6. B mpencraBieHHOM wMacmTabe BpeMEHH Ui KaKUX JJEMEHTOB OTMEYAeTCSl CHUKCHUE WX
TeXHOPUILHOCTH. [IpeamoNnoKUTeNbHO ¢ YeM 3TO MOXeT ObITh cBsizaHo? ( BbimosiHseT 1 rpymma
CTYJICHTOB)

7. B mpencraBieHHOM Maciitabe BpPEMEHH Ui KaKHX SJIEMEHTOB OTMEYACTCs MOBBIIMICHUE WX
TeXHOPHILHOCTH. [TpeamonoKUTEIbHO ¢ YeM 3TO MOXET ObITh CBsi3aHO? ( BBIMOJIHAET 2 TpyIIa
CTYJICHTOB)

8. B mpencraBmeHHOM MacmTabe BpPEeMEHH Ui KaKMX JJIEMEHTOB OTMEYAeTCsl CTaOMIIbHAs
TEXHOPHILHOCTD. [IpEeaNoI0KHUTEIBHO ¢ YeM 3TO MOXKET ObITh CBsi3aHO? ( BBIMOJIHACT 3 TpyIIa
CTYJICHTOB)

9. DnemeHThl mepBoro kiacca omacuoctu: Zn, Pb ,As, Cd, Hg, Se. Kakwue snemMeHThI (3JIEMEHT)
IPEJCTaBISIOT 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 JJISl OKpYyKaroled cpeabl W modemy? ( BBIMOJHSET 2 rpymma
CTY/JICHTOB)
11. Dnementsl Broporo kiacca omacHoctu: W > Mn >>V > Sr. Kakue sneMeHTHI (3J€MEHT)
IPEJICTABISIOT OCOOYI0 OMACHOCTh JJISl OKpY’Karoled cpeabl W modemy? ( BBIMOJHSET 3 rpymma
CTYJIEHTOB)

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

Hcxoanbie MaTepuabl.

J1i1s1 BBITTOSTHEHHST Pa0OThI MIPEIOCTABIISFOTCS:
- TaOJIMLIBI COACPKAHMSI MUKPOAJIEMEHTOB B 30JI€ IBYX pacTeHuit (Tadmn.3.1);
- Tabnuua psiioB 6uonorunueckoro nornomenus no A.U. Iepensmany(tabn.3.2).
3aoanue 3.1. lloacuer ko3¢ UIMEHTOB OUOJOTMYECKOTO TMOTJIOUICHUA. ITH KO3(DDUIIMEHTHI
PaCCYMTHIBAIOTCS JUTSI KaXKJ0TO PacTEHHs KaK MO OTHOIIEHHUIO K Kiapkam jutocheps! (B.), Tak u mo
OTHOIICHHUIO K COJEPXKAHUIO 3JICMEHTOB B MOYBax paiioHa (Ay). [Tokasarens b, maer mpejacrtaBicHue
00 001Ielt MOTTIOTUTENFHON CIIOCOOHOCTH TAHHOTO BHJIA PACTCHUN M XapaKTEePHU3YyeT CUCTEeMAaTHIEeCKHE
cocobHocT ux xumm3ma. Kooaddummentr Ay oTpakaeT MeCTHbIe OCOOCHHOCTH TOTJIOMICHHUS
9JIEMEHTOB, JITA€T BO3MOXXHOCTD BBISIBUTh UX PETHOHAIBHYIO OMOXHMMHYECKYIO CTICTIHATU3AIINIO.
VcxonaHble JaHHBIE PUBOAITCS B Tabmuie 3.1.
3aoanue 3.2 TlocTpouTs psifpl OMOIIOTUYECKOTO IMOTIIOMICHHUS ISl IBYX PACTeHUH M CONOCTaBUTH WX
Mexay coOoii. [Ipu BbIMONHEHUU ATOrO 3aJaHUs BenuuuHBl b, M Ay pacmonaraiorcs B MOPSIKE

yObIBaHUS KO3(PPHUIIMEHTOB, YTO MO3BOJIIET B HAIJSIAHOM (opMme MpencTaBUTh HMHTEHCHUBHOCTD
OMOJIOTMYECKOr 0 MOTJIOUIEHUS HJIEMEHTOB KaXXIbIM U3 PACCMOTPEHHBIX paCTEHUI.

3aoanue 3.3 ComnocTaBUTh IMOJyYEHHbIE Psiibl OMOJOTMYECKOro MOMIomeHus ¢ pagamu A
[lepenbmana, BBIIENSSE B HEHM TPYIIBI T0 MHTEHCUBHOCTH TIOTJIONICHHS. THIoBast TabJHIIa ¢ MOIHBIM
Ha0OPOM IpyII HHTEHCUBHOCTH TIOTJIONICHUSI TPUBOIUTCS (Tabnuua 3.2).

Ka)KI[LIfI CTYACHT BLI6I/IpaeT N3 HCC TC 3HAYUCHUS, KOTOPBIC BCTPCUAIOTCA B COCTABJICHHBIX UM psAOax
IOTJIOIIICHN .

3aoanue3.4. 3axmouenue. Bce oTMeueHHBIE OCOOEHHOCTH OTpPa3UTh B 3aKIIIOUYEHUH, KOTOPHIM
3aBepIaeTcs MpojeaaHHas o 3Toi TeMe padboTa.

Neq4, CocTaBUTH XapaKTePHMCTHKY NPHUPOAHON CHCTEMbl, MCIOJb3YS TPH Ipynnbl ()aKTOpPOB,
onpeaesIONMX YCTOHYHBOCTH IPUPOAHBIX CHCTEM

3aoanue 4.1. Haiitn, nath 0003HAYCHHME W XapaKTEPUCTUKY BCEM IOKa3areiasiM (HaKTOpOB,
ONPEACISAIONINX YCTOWYMBOCTD IPUPOAHBIX CUCTEM (I10 KAXI0HM rpyIIE B OTAEIBHOCTH).
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3aoanue 4.2. [lpuBectu B cpaBHEHHUH JIBa JJaHAMA(TA, KOTOPBIE OYAYT OTAUYATHCS MO KKIOMY THITY
(bakTOpPOB YCTOWYMBOCTH.

3aoanue cmyoenmam 4.3. C ydetoM (PaKTOPOB YCTOMUYMBOCTH, B Ye€M OYIET COCTOSATH IMPOTHO3
OTIaCHOCTH 3arpsi3HeHUs JTaHAmapToB?

NeS. PaGora ¢ kapTaMu 10 KakoMy-1H00 THIIYy TPYIIIIMPOBKH TeXHOOHMOreoM

Kaxnomy cTyaeHTy HAiiTH M IPEJCTaBUTh KapTy MO KaKOMY-JIMOO TUITy TPYHNIHUPOBKH 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 MpobiieMaM (KaKk MUHUMYM
JIBE TIPOOJIEMBbI C KOMMEHTAPUSIMHU O BO3MOXKHOM PEIICHUH ITHX MPOOJIEM HIIU yXKe NMPUHUMACMBIX
Mepax Mo UX MPEO0ICHHUIO);

3aoanue 6.2. IloagrotoBuTh MHPOPMALIHIO [0 COBPEMEHHBIM MPOOIEMaM PErHOHAIBHOTO YPOBHS (Kak
MUHUMYM JBE MPOOJIEMBI C KOMMEHTApHSIMH O BO3MOXKHOM PEIICHUU 3TUX MPOOJIeM WIH YKe
MIPUHUMAEMBIX MEpax MO UX MPEOJI0JICHUIO);

3aoanue 6.3. IlonroroBuTh MHGOPMAIUIO IO COBPEMEHHBIM MpoOJIeMaM JIOKaJIbHOTO YPOBHA (Kak
MUHUMYM JBE MPOOJIEMBI C KOMMEHTapHsIMH O BO3MOXXHOM PEIICHUU 3TUX MPOOJIeM WIH YKe
MPUHUMAEMBIX Mepax Mo UX MPEOJI0JICHHUIO).

0) KpuTepuH OLleHUBAHUA KOMIETEeHHUH (pe3y/ibTaToB):
10 GannpHas cucTemMa OIleHHUBAHUS

9-10 GayyI0B- OTJINYHO

7-8 6am10B- XOpOIIO

ot 6 10 7 6aJIOB- yIOBJIETBOPHTEILHO

0-5 6ana - Hey1OBJIETBOPUTEIHHO

B) ONMCAHHUeE IKAJbI OIleHUBAHUS

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

ot 6 107 6ayoB -50-60% mpaBMIIEHO BBHITOJIHEHHBIX 33 JaHHH
0-5 6anna — 0-40% mpaBUIBLHO BBHITOJHEHHBIX 3aaHHA
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHnanbHbIN UcCIen0BaTENbCKUN SaepHblid yHUBepcUTeT « MU D)
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 puznka M TEXHOJTOTHID)

OO0paszoBarenbHas nporpaMMa  «Paano3koJIorus U paauannoHHas 6e30MacHOCTh

I[I/ICI_II/IHJ'II/IHB. TexHoreHes u 3aIrpA3HCHUC Oprmammeﬁ CPCbl

KommiekT 3agannii ajs Kpyriuoro crosa

a) THUIOBBIE 3a1aHKs (BOIPOCHI):

Kpyrnbiii cton mpoBOAUTCS Ha MOCIAEAHEM JIAOOPATOPHOM 3aHSITHM, IIOCIE 3aBEPIICHUS
1ab0opaTOPHBIX padoT.

[To uroram oOcyxzaenuii B pamkax Kpyrioro crona nommkHa ObITh JOCTUTHYTA ILIENb: OLIEHEH
MMIAKTHBI ypOBEHb COJIECOJIEP)KAHUS U MOCIEACTBHS €r0 U3MEHEHMs B I1OYBE I'OPOJCKHUX ra30HOB
KaK pe3ylbTaT TEXHOTCHHOTO BO3JCHCTBHUS MOBEPXHOCTHBIX CTOKOB C aBTOMOOWIIBHBIX JOPOT.
Pesynbrarel paboThl MOrYT OBITH HCIOJB30BaHbl MPU MOATOTOBKE MAaTEpUaOB Jid MeYaTH WIH
JIOKJIa/I0B Ha KOH(EpEHIIHH.

B pamkax Kpyrioro crona o6cyxnatorcs cieyronie BOoIpoch:

- JlaeTcst KOMITJIEKCHAsI OLIEHKa BO3JICUCTBHUS XMMHYECKOTO (DaKTOpa Ha COCTOSITHHME TOYBBI Ta30HOB
ropozja.

- Ilo wrToramMm KOppeISIMOHHOTO aHaiu3a, MPOBEACHHOIrO IO pe3yJbTaTaM XHMHYECKUX U
OMOJOTMYECKUX IOKa3aTeled COCTOSHHS IOYBBI BCEX HCCIIEJOBAHHBIX TA30HOB TOpOAa, JeNaercs
3aKJTFOYEHHE O MMPUCYTCTBUU (MM OTCYTCTBUM) aHTPOMIOTEHHOTO (DaKTOpa BO3/IEHCTBUSI.

- O6CY)KI[3IOTC$I BO3MOXHBIC HCTOUYHUKHU 3arpsA3HCHUA.

- OOcyXaaroTcsi BOIPOCHI MO TMpoOiieMe MOTEHIIMAIBHOTO YXYALIEHUS KadyecTBa TOYB BO3JIE
aBTOJIOPOT, YTO BBIPAKACTCS YTrHETCHHBIM COCTOSHHUEM PACTHTEIHHOTO IOKPOBA M €r0 HHU3KHM
BUJIOBBIM pa3zHooOpaszueM. [IpobremaTrka TeM ompenensercs 3apanee (Ha BEIOOp) U3 MPEII0KEHHOTO
mperoaBaresieM IepedHs Ha MepBOM Ja00paTOPHOM 3aHATHH. [IpuMepsI TeM:

1. HUcropus mpuMeHEHUs MTPOTUBOTOIONETHBIX CPECTB.

2. DU3NKO-XMMHYECKHE MEXaHWU3MBI, JISKAllMe B OCHOBE JICHCTBUS IPOTHBOTOJIOJEIHBIX
CpPEICTB.

3. TloOGouHBIC BHIIBI 3aTPS3HEHHS OKPYXKAIOIMIEH CPeJbl, BOSHUKAIONINE B PEe3yIbTaTe MPUMEHEHHS
MECYaHO-COJIEBOM CMECH B KAU€CTBE MPTHBOTOJIONIEAHOTO CPEICTRA.

4. DOuU3NKO-XUMHUYECKasT XapaKTEPUCTHKA TEXHUYECKON CONM (XJIOpUaa HATpusi) KaKk OCHOBHOI'O
KOMIIOHEHTa TMECYaHO-COJIeBOM CMECH, HCIONB3YIOIIEHCS B KauecTBE MPTHUBOTOJIOIEIHOTO
CpercTBa.

5. Meronbl KOHTPOJSI COCTOSHHS OKPYXKAlOIIeH Ccpeapl Mpu MNPUMEHEHHH Pa3UYHbBIX
MPOTHBOTOJIOJICITHBIX CMECEH.

6. TexHOIOTUU MPUTOTOBJICHUS PA3TMYHBIX IPOTHBOTOJIOIEIHBIX CMECEH.

7. MOHUTOPHHT COCTOSHUSI TIPUIOPOKHOW TIOJOCHI HA TEPPUTOPHSIX, TAC MPHUMEHSIETCS
00paboTKa JOPOT MPOTHBOTOJIOJIEAHBIMU CPEICTBAMH.

8. TexHonornyeckue MprueMbl MPOTUBOTOJIOJIETHONH 00paOOTKHU AOPOT TOPOJACKUX TEPPUTOPHH.
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0)

10.

11.

12.

13.

14.

B)

OCOOCHHOCTH OpTraHU3aIliK 3UMHETO COACP)KaHUSI aBTOMOOMIIBHBIX IOPOT M TOPOJCKHUX YJIHII B
3apy0OexKHBIX CTpaHaX

Bupl 1 cBOMCTBA MPOTHBOTOJIONCIHBIX MaTepraioB. OPUKIIMOHHBIC MaTepUaIbl XUMUYCCKHE
IMPOTHUBOI'0JIOJICAHBIC MATCPHUAJIbI

CriocoObl  MCHOJIB30BAaHUsSI TPOTHUBOTOJIONICAHBIX MAaTEpUaioB MpU Ooprde ¢ 3UMHEH
CKOJIB3KOCThIO Ha aBTOMOOWJIBHBIX JIOpOTax M TOPOJACKUX yaumax. [IpuMeHeHue XiopuioB
HATpUs. AHTHIrOJIONeHbIe JJ100aBKH. TEXHOJOrHsS «CMOUYEHHast coiby». llpeaBaputenbHas
AHTUTOJI0JIeTHAsE 00pabOTKa MOKPHITHH.

[TpoTuBOTONONEIHBIE MAaTEPHATIBI M OKpYIKarolias cpena. KpyroBopoT XJIOpUCTOTO HATpHUs B
npupojie. Mwurpanus TPOTUBOTOJIONEIHBIX COJCH B NPUAOPOXKHON Tooce. 3arpsi3HEHHE
IIOBEPXHOCTHBIX W TPYHTOBBIX BOJA. Bo3nelcTBue IPOTUBOIOJIONEAHBIX MAaTE€pUaIOB Ha
3ejeHble HacaxaeHus. CHIDKEHHE OSKOJIOTMYECKOH Harpy3KH XJIOPHCTBIX —COJIeH Ha
OKPY’KaIOIIYIO Cpemy.

HexoTtopbie acneKThl MPUMEHEHHUsI TPOTUBOTOJIONEHBIX MAaTepPHAIOB IJisi OOphOBI C 3MMHEH
CKOJIb3KOCTBIO Ha aBTOMOOWJIBHBIX JIOpOraXx M TOPOJACKMX yiumax. TpeOoBaHus K
MPOTUBOTONONEAHBIM ~ MaTepuanaMm. OmpeneneHne  KOJWYECTBA  MPOTHUBOTOJIOJIETHBIX
MaTCpraIoB, HAXOAAUXCA HA JOPOKHOM IMOKPBITHH.

[TyTu ynydmeHus KauecTBa MPOTHBOTOJIOICTHBIX MATCPUAIIOB.

KPUTEPUM OLICHUBAHUSI KOMIIETeHUH (pe3yIbTaTOB):

1. IlpencraBieHue cooOIIEHHsI O COOCTBEHHBIX pE3yJbTaTaX HMCCIEAOBAHHS B JOCTYIHOW KpaTKOH
dopme.

2. WznoxeHue pe3yiabTaTOB KOPPENALMOHHOTO aHAlIM3a IO 3aJaHHBIM BapHaHTaM IapameTpoB.
[IpennoxkeHnss O BO3MOXHBIX WM HEBO3MOXKHBIX BHAAX AaHTPONOIEHHOIO BO3ACHUCTBHA Ha
TOPOJCKUE ITOYBBI.

3. Hanunuue maTepuana uist OOCYKISHHUS 110 3a1laHHON TeMe

4. Hanuuue BONPOCOB JTOKJIAJAYMKAM C LIENbI0 YTOUHEHUS! HEITOHATHBIX MOMEHTOB.

5. KauecTBeHHBIE OTBETHI HAa BOIPOCHI IPYTUX 00YUaIOIIIXCSI.

OIMMCaHHE IIKAJbI OICHUBAHUA
OneHka OCYyIIECTBISIETCSI 110 COBMECTHBIM HMTOTaM BBIIIOJHEHHOW J1abopaTOpHOW paldoThl U

Y4acTHIO B 0OCYXKIEHUHU B paMKaX KpYIjoro cToja
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMICKOM ®EJIEPALINA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHnanbHbIN UcCIen0BaTENbCKUN SaepHblid yHUBepcUTeT « MU D)
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 puznka M TEXHOJTOTHID)

OO0paszoBarenbHas nporpaMMa  «Paano3koJIorus U paauannoHHas 6e30MacHOCTh

I[I/ICI_II/IHJ'II/IHB. TexHoreHes u 3aIrpA3HCHUC Oprmammeﬁ CPCbl

3amura J1abopaTtopHoi padoThI

JlaboparopHas pabota o teme «OImpenenacHe ypoBHs 3arpsi3HEHHS] IOYB FOPOJICKMX Tra30HOB
TOKCUYHBIMH MOHAaMH U3 MCTOYHHKOB aHTPOIIOTEHHOTO MPOHUCXOXKJICHUS» BBIOIHSACTCSA MO3TanHo. B
KadecTBe O00pas3IoB HCIONB3YIOTCS TOYBBI, OTOOpaHHBIE BO BpeMsi JIETHEH Y4eOHOH NpaKTUKU
OakanaBpamu 2 Kypca oOydeHus ¢ Teppuropud r. OGHMHCKA. Maructp, BBIIOJHSS J1a0OPaTOPHYIO
paboty, wmcmomp3yer Tpu oOpas3la MOYBBL: WHAMBHIYAIbHYIO Ta30HHYIO, (OHOBYIO JECHYIO H
KOHTPOJIbHYIO. Pe3ybpTaThl MOATaHON paboOThl MPOBEPSIFOTCS MPENoJaBaTesieM B BUae 0(pOPMIICHHON
paboueil TeTpaau U JOMOJHUTENBHO OLIEHUBAIOTCA MO UTOraM cobecemoBaHus. OOIue pe3yinbTaThl
obcyxmarorcs B popmare Kpyrioro crona.

[Ipu BeITIONTHEHUH Ta0OpaTOPHOI PabOTHI, KOTOpas UMEET TBOPUYECKUE DJIEMEHTHI, MarUCTPaHT
UCMOJb3yeT MPUOOpPETeHHbIE Ha JIEKIUOHHBIX M CEMHHAPCKUX 3aHATUSAX 3HAHMS, M3ydaer
IPEUIOKEHHYI0  IIPENoJaBaTelieM  JIMTEpaTypy, CaMOCTOATENBHO  HAXOOUT  HEOOXOJUMYIO
uHpoOpMalLKio. 3aliuTa BBITOJHEHHOIO 3Tamna paboThl MPOBOAMUTCS IEpe]] HAadajaoM CJeIyIOIIEro
sTana. Bce Bompockl Ajis CaMOKOHTPOJISL MO TeMe padoThl MPUBEAEHBI B J1a00OpPaTOPHOM IPAKTHUKYME
(PILIT)

a) THUIOBBIE 3a1aHKsl (BOIPOCHI):

Pabouaa mempaoe

1. IIpencraBuTh OTUET MO J1AOOPATOPHON pabOTe B COOTBETCTBUHU C 33JaHUEM I10 €€ BBINOJIHEHUIO,
BKJIFOUCHHBIM B JTabopatopHbiii mpaktukyMm (PIT/T)

2. Odopmienne nabopaTopHOil pabOTHI B TETPaaU, BKIIOYAIOIIEE aITOPUTM pabOThI, COCTaBICHUE
YpaBHEHHI XUMUYECKUX PEaKIHii, ONMMCAaHNE YCTAHOBOK U MCITOJIb3YEMbIX PEaKTHBOB.

3. IIpoBeneHue HEOOXOTUMBIX pacyeTOB 110 COOTBETCTBYIOUIMM (OpMysiaM, IOCTpPOEHHE
KaJTHOPOBOYHBIX KPUBBIX, IPUBENICHIE PE3YTHTaTOB aHAIIN3A.

4. OOpaboTka pe3ylnbTaTOB aHalu3a, OMpeJeNieHHe IorpemHocTeil. Bee pacdyeTsl M BBIBOJBI
opopmMuTe B TeyaTHOM BapuaHTe. [Ipm cTaTHcTHUecKO 00pabOTKE TONYYEHHBIX JaHHBIX
BO3MOXKHO HCIIOJIb30BaHKe mporpaMMHbix maketoB: Microsoft Excel, Origin, Mat lab, Mathematic
U JIp.

5.ConocTaBieHre pe3ylbTaTOB XMMUYECKOTO aHanmu3a M OuorectupoBaHus. KoppensuuoHHBIN
aHanu3 (MO BapuaHTaM IOKa3aTelled, 3aJlaHHBIX MpernojaBaTeneM) A o0CyxkaeHus B (opmare
Kpyrnoro crona.

6.BbIBOZIBI M0 WTOraM BBIMOJHEHHON paboTel: 1) Hammuwe (Mau OTCYTCTBHE) 3arpsA3HCHHS B
ucciaenyeMoM oObekTe. [lpu  Hammuum  3arpsi3HeHHs ero  ypoBeHb;, 2) OOocHOBaHHE
AQHTPOIIOTEHHOT'0 XapaKTepa UCTOYHHKA 3arpsi3HEHUS UCCIIEYEMOTO OObEKTa.
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Jlabopamopuaa paooma Nel. OueHka CTENEHU 3arpsA3HEHHUs] OOPa3IOB TOYBHI IO IMOKA3aTessIM
AIIEKTPOTIPOBOTHOCTH, KOHIIEHTPAIIMU MOHOB HATPHUS U XJIOpa.
Tunosvie sonpocwi cobecedosanust (06CysicOeHue pesyibmamos pabomol):

Bonpoc: Tlouemy MOBBIIIEHUE AIEKTPOIPOBOTHOCTA BOJHBIX CYCIIEH3HMH HCCIENYEeMBIX 00pa3IioB
ra30HHOW TMOYBHI (IO CPABHEHUIO C JIECHOW) CBHJECTEIBCTBYET O HEOOXOIUMOCTH M3YYCHHUSI HOHHOTO
COCTaBa €€ BOJIHBIX U COJIEBBIX BBHITSIKEK?

Bonpoc: Kak ocymiecTBisiiach mpoOOnoroToBka 00pas3ioB MOYBHI JIJIsI XAMHUECKOTO aHan3a?

Bonpoc: Kakxue mnpubOpsl HCIONB30BAM ISl BHIMOJTHEHHUsT paboThl. Kak ocymiecTBisiiach
MOATOTOBKA Mpudopa kK padore?

Tunoswvie meopemuueckue 60npPocyl O meme pabomuwl.

1. JlaiiTe onpeneneHue MOHATHH «Orochepay, «IodBay.

2. KakoBbl MPUHIMIIHAIBHBIC PA3]IUYUsl B TIOBEJACHUU TJIABHBIX M PACCESIHHBIX JJIEMEHTOB B 3€MHOMN
Kope.

3. Packpoiite moHATHE «OMOTCOXMMHUYECKUN KPYrOBOPOT»; KaKWE DJIEMEHTh HanOojee aKTUBHO
BOBJICKAIOTCSI B OMOT€OXMMHYECKHIA KPYrOBOPOT, a KaKHE SBIISTIOTCS HanOoJIee HHEPTHBIMU?

Jlabopamopuaa pabéoma Ne2 OueHKa CTENCHU YIHETCHHUS ITOYBCHHOW OHMOTHI MO IIOKa3aTeINo
WHTECHCUBHOCTH JbIXaHHUS MUKPOOHOI OroMacchl MOYBBI B TAOOPATOPHBIX YCIOBUSAX
Tunosvie sonpocwi cobecedosanust (06CyxicOeHue pe3yibmamos pabomol):

Bonpoc: Tlouemy BbICYIIMBaHHE U MOBTOPHOE YBIA)KHEHUE MOYBBI BBI3BIBAIOT PE3KOE YBEINYCHHE
OMOJIOTUYECKON aKTUBHOCTH. ?

Bonpoc: [1ns yero onpenensieTcs BIaXXHOCTh MOYBbI?

Bonpoc: Kakoii cMbICT 3aJI05K€H B IPUMEHEHUH ITECKa B KA4eCTBE KOHTPOJILHOTO 00pa3ima?
Tunogvle meopemuueckue 80npocvl NO meme pabomsl
1.Ilepeunciute OCHOBHBIE TTI00ANBHBIE (DYHKIIMH TOYBEHHOTO TIOKPOBA.
2.B kakux nmouBax mpoayuupyercs Haunbosnbiee konuyectBo CO;, ?
3.Kakue (hakTopsl MOTYT OKa3bIBaTh CYIMICCTBEHHOE BIMSHAC Ha MHTEHCUBHOCTD (PM3NKO-XUMHUYECKUX
MPOIIECCOB B MOYBE?

Jlabopamopnas paboma Ne3 OueHka cTerneHd GUTOTOKCUYHOCTH OYBBI METOI0M ITPOPOCTKOB
Tunosvie sonpocwi cobecedosanust (06CyxicOeHue pesyibmamos pabomol):
Bonpoc: Kak noaroraBiauBaiiuch 00pa3ibl CEMsH IS TECT-CUCTEMBbI?
Bonpoc: Tlepeuncnure KpuTepuu OIEHKH (PUTOTOKCUYHOCTH.
Bonpoc: Kakue (pakTopbl BIUSUIM HA UHTEHCUBHOCTD POPACTAHUS CEMSIH?
Tunogvle meopemuueckue 60npocyl NO meme padbomsl
1.Yem oOycnoBieHa TOKCUHYHOCTh HOHOB HATPHUS M XJIOpa JIJIsl TOYBbI?
2.Yto Takoe GUTOTOKCHYHOCTH 1MOUBbI? Kak nccieayoT GUTOTOKCHYHOCTD MTOYBBI?
3.Kakne Meronpl (QHU3MKO-XMMHUYECKOTO aHAJIM3a MOXKHO HCIOJIb30BaTh MpPHU HMCCIEIOBAHUU
3arpsA3HEeHHS TOYB?

Jlabopamopnaa  paooma Ned4  OnpeneneHue  MoKaszaTeled  B3aMMO3aBUCUMOCTH — MEXKIY
KOHI[EHTPAIMSIMU MOHOB (HATPUS U XJIOpa) U JAaHHBIMU OUOTECTUPOBAHMSL.
Tunoswle onpocwi cobecedosanus (06CysxicoeHue pesyibmamos pabomol):

Bonpoc: Kak omnpenensiii JOCTOBEPHOCTb OTIUYHS OMPEICIICHHBIX B paboTe XUMHUYECKUX U
OMOJIOTUYECKHX TTOKa3aTeIIeh?

Bonpoc: Yem 00bsicHsI€TCS HETOCTOBEPHOCTD MOJIYUYEHHBIX PE3yIbTaTOB?

Bonpoc: O6ocHyliTe BRIOOP MTOKa3aTENeH NIl KOPPEISAIIUOHHOTO aHAIN3a
Tunosvie meopemuueckue 60NPOCyL NO meme padbomol
1./latiTe oOBsicHeHHE TTOHATHIO «(OHOBBIM YPOBEHB 3arps3HSIONIECTO BEIIeCTBa B cpeje (MovuBe, BOJIE,
BO3yXE)»
2.B dem 3akiodaercs npobdieMa JOKaIbHOTO, PeTHOHAIBHOTO M T100aIbHOTO 3arpsI3HEHUS TIOYBHI?
3.HazoBuTe OCHOBHbBIE HCTOUHHUKH 3arpsI3HEHHS IOYBEHHOT'O IMMOKPOBA.

0) KpuTepHH OLleHHUBAHHMS KOMIIeTeHIUH (pe3yJIbTaTOB):
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20 GaybHas cucTeMa OlleHUBaHUs (MAaKCUMaJIBHO 5 0asioB 3a OJIMH ATarl PaboThI)
18-20 GannoB- OTIUYHO

15-17 6annoB- xoporio

12-14 6annoB- yaOBIETBOPUTEIHHO

0-11 6amnoB - HEYAOBIETBOPUTEIHHO

B) ONHUCAHWeE NIKAJbI OLlEeHHBAHMS:

18-20 GamtoB 3a pabOTy —MarucTpPaHT BBIIOJHHI M OQOpMHI pabOTy MOJHOCTHIO U B
00CYXJICHUU BOIIPOCOB IO TEME HE OIIMOAIICs

15-17 OGamioB - MarucTpaHT BBIIOJHWI W OQGOPMHI pabOTy TOJHOCTBIO, 3aTPYIHSJICA B
00BsICHEHUN 1 000CHOBAaHUHU OTACIBHBIX AJIEMEHTOB PaOOTHI

12-14 6annoB — pabora odopmiieHa HEOPEKHO U C ONIMOKAMH, C 3aTPyJAHEHHEM COCTaBIISIOTCS
OTBETHI Ha BOIPOCHI.

0-11 6amnoB — paboTta odopmiieHa HE MOJHOCTHIO, UMEIOTCSl OIIMOKU B pe3yibTaTax pabOThl, Ha
50% oTCyTCTBYIOT IpaBHJIBHBIE OTBETHI HA BONPOCHI W/WIK paboTa HE OPOpMIIEHA, Pe3yNIbTaThl
BBINOJIHEHHON pa0OThl OIMOOYHBI, 3HAHHS 110 TEME OTCYTCTBYIOT.
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