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1. Kog u HaumeHoBaHue HanpasneHusa nogrotoeku: 05.03.01 MNeonorus

2. I'Ipoc*wmb noarotoBkU: eonornyeckas cCbeMKa U NOUCKU TBepAbIX NOJsie3HbIX UCKona-
eMbIX

3. KBanudukaumsa BbinyckHMKa: 6GakanaBp
4. dopma oby4yeHMA: 3a04Has

5. Kacheaopa, oTBevawwas 3a peanusauuio gMcuuMnnuHbl: Kacdeapa nonesHbIX UcCKonae-
MbIX U HeAPONOJib30BaHUA

6. CoctaBuTtenu nporpammbl: goueHT MNonskoBa TatbaHa HMkonaeBHa, K.r.-M.H.

7. PekomeHpoBaHa: HMC reonornyeckoro dakynbtera, npotokon Ne 8 ot 13.05.2024 r.
8. YuebHbIN roa: 2026-2027 CewmecTp: 5




9. Uenu v 3agayum y4e6HON ANCLUNIUHbBI

Liensimu ocBOeHNst y4eOHOM ANCUUNITUHBI ABNSIOTCS:

- NOMy4YeHMEe HaBbIKOB AMArHOCTUKN PYAHbLIX MUHEParibHbIX accounaunin ¢ NOMOLLbIO ONTH-
4YeCKOWM MUKPOCKOMMM OTPaXKEHHOrO CBETa;

- NOfy4YeHNE HaBbIKOB BbIABNEHUSA FEHETUYECKUX M TEXHONOrMYeCcknx ocobeHHOCTEN pya C
MOMOLLIbIO ONTUYECKOM MUKPOCKOMUM OTPaXKeHHOro CBeTa.

3adayu y4ebHON ANCLMNNNHBI:

- 3HaKOMCTBO C YCTPOWCTBOM PYAHOrO MUKPOCKONA;

- N3y4eHne ONTUYECKMX, PU3NYECKNX N XUMUYECKNX ONArHOCTUYECKNX NPU3HAKOB PYaHbIX
MWUHeparnos;

- N3y4YeHMe OCHOBHbIX TUMOB CTPYKTYP PYA;

- N3y4eHne xapakTepucTuk Hanbonee pacnpocTpaHeHHbIX PyaHbIX MUHEPAroB;

- OCBOEHME METOAMKM ONMUCaHNSA aHLUNMAOB U COCTaBIEHMS OTYETa N0 MUHeparpadunye-
CKMM UCCneaoBaHUAM.

10. MecTo yyebHOM ancumnnuHbl B cTpyktype OOI: bnok Bb1; 4acTb, dopmupyemas yvact-
HUKaMn obpasoBaTerbHbIX OTHOWEHUA. [Ina ee ocBoeHus TpebytoTca 3HaHUSA, YMEHUSA U HaBbl-
Kn, dpopMmmpyemble npeflecTBYOWUMN gucumnimHamm: Xumus, dusmka, MuHepanorus, O6-
wasa reonorus, MNeTtporpadums. 3HaHUSA, YMEHUS U HABbIKN, hopMMpyeMble AAaHHON y4ebHOoW
ANCUMNIIMHOW, HeobxoauMbl A4S nocrnenywmx y4edbHblx ancumnnui: NporHosampoBaHue u no-
MCKN MOMNes3HbIX UckonaembiX. Pa3Bedka M reosioro-akoOHOMU4YecKasi oueHKa MeCTOPOXAEHUN
NONEe3HbIX NCKOoNaeMblX.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUs Mo AucuunnuHe/Moaynio (3HAHWUA, YMeEHwUs,
HaBblKK), COOTHECEHHbIEe C NJIaHNpyeMbIMU pe3yrnbTaTaMu OCBOEHUS obpa3oBaTesibHOU
nporpamMmbl (KOMNETEHLMAMU) U MHOUKATOPAMU UX AOCTUXKEHUSA:

Kog HasBaHue komne- Koga(b!) WHpmkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
TeHUMn
MK-4 | CnocobeH npoBo- MK-4.2. | BbinonHseT akcnepumeH- | 3HaTb: yCTPOMCTBO PyOHbIX MUKPOCKOMOB;
OnTb 060CHOBaAH- TanbHble 1 nabopatop- YMeTb: onpefensaTb pyAHble MUHepansl C
HYIO OLeHKY nep- Hble nccriegoBaHmsa no- NMOMOLLbIO ¢JM3I/I'~IeCKI/IX n XMMn4yecknx aua-
CMeKTnB nccrneno- poa n pya, ncnonb3sy4qa FTHOCTUYECKMX MPU3HAKoOB, onpenennterb-
BaHHbIX Mowaaen COBPEMEHHbIE reoniorn- | Helx Tabnuy
Ha obHapyxeHne yeckue npubopsl, ycTa- | Bnagets: HaBblkamu paboTbl Ha coBpe-
MECTOPOXAEHMWN HOBKM U MHOE 060pya0- | MEHHbIX PyaHbIX MUKPOCKOMNax
TBEPAbIX NONE3HbIX BaHue
MK-4 vickonaemeix MK-4.3 Mcnonb3yeT komnnekc 3HaTb: TeopeTuyeckue OCHOBbI pPYyOHOM
reonoro- MMKPOCKOMUU N napareHeTM4eckoro aHanm-
MUWHepParnorn4eckmx u 3a pyg
reoXMMmM4eckux MeToaoB | YMeTb: aHanusupoBsaTb U 06obwatbs M1UHe-
nccrieqoBaHunm Ans Bbl- | parpaduydeckne OaHHble, OaBaTb MOSHYHO
SABNEHMWS MEPCNEKTUBHbBIX | XapaKTePUCTUKY aHLWNMGOB;
Yy4acTKOB MOUCKOBbIX pa- | BnageTb:  HaBblkamu  BOCCTaHOBMEHUS
60T N MecTopoXaeHuWI ycnoBun obpasoBaHusA pyd Ha OCHOBaHWM
TBEPAbIX MOME3HbIX UCKO- | 3HAHWA WX BELLECTBEHHOrO COCTaBa U
naembix CTPYKTYPHO-TEKCTYPHbIX 0COBEHHOCTEWN

12. O6beM AucUMNNMHbI B 3a4eTHbIX eauHuuax/yac. 2/72
dopma NPoMeXXyTOYHOM aTTecTauumm 3a4eT

13. TpyaoemkocTb No BuAam y4eb6Hou paboTbl

TpynoemMkocTb
Bug yuebHowm paboThl Bcero o cemecTpam
5
AyanTOpHbIE 3aHATUSA 10 10
nekunmn 2 2
B TOM 4uUcne:
npakTnyeckne




| nabopaTopHble 8 8

CamocTosTensHasa paborta 58 58
dopMa NPOMEXYTOUHOWN aTTecTaunm 4 4
Wtoro: 72 72

13.1. CogepxaHne AUCLUUNNUHLI

Peanunsauus
pasgena guc-
Ne n/n Haumerosarme paspena CogepxaHue pasgena aMcumninHbl UMMAUHBI € No-
ANCLUNANHBI b
MOLLIbO OHIaWiH-
Kypca, QYMK
1. Jlekuum
Llenu v 3aga4n muHeparpaduyeckmx nccnegoBaHum. «OnTnyeckme
AnnapaTypa ans nposegeHus nccrieqoBaHni (pygHole | MeToabl u3yde-
11 BBeneHue B pygHyto MuK- mMukpockonbl MUH- 9, Nonam, MMKPOCKON CpaBHEHUS!, | HUSA PYOHbIX MU-
' POCKOMUIO. ocseTuUTeNn, Habop 06BLEKTUBOB M OKyNnsapoB). lMpuro- Hepanos»
TOBMeHve nNpenapaToB Ans HabnogeHus. dunarHoctu-
YecKue NPU3HaKku pyaHbIX MUHEpParos.
2. JlabopaTtopHblie paboThbl
OTpaxaTtenbHasi CNOCOOHOCTb: CYLLUHOCTb SIBMEHNS, «OnTnyeckune
mMeToAbl onpeaeneHns (06 beKTUBHbIE N CYOBHEKTMB- MeToabl n3yde-
Hble), 9TanoHbl ANst U3MepeHus, cucteMaTka MMHe- HWS PYAHbIX MK-
panos. LiBeT pyaHbIx MuHepanoBs: ceBoeobpasue HepanoB»
OKpacKku MUHEParoB B OTPa)KeHHOM CBeTe, MeToabl
onpeeneHus.
duanyeckne guarHoctmye-
OTHOLLEHME PYAHbIX MUHEPArioB K NONAPM30BaHHOMY
2.1 CKune Npu3Haku pyaHbIX My- .
Hepanos cBeTy. BHyTpeHHMe pednekchl: ycnosus HabnogeHns,
3aBUCUMOCTb OT OTpaxaTernbHOM cnocobHocTu. Teep-
AOCTb: METOAbI onpeAeneHns ¢ MOMOLLLIO Urf, MO Xa-
pakTepy NOBEpPXHOCTU, MO penbedy, abpasnBHbIM
LWTpUXam, MuHepanam wkansl Mooca, ¢ nomoLLbo
mMukpoTteepgomeTpa NMT-3.
MarHuTHoOCTb.
Xumuyeckoe aMarHocTuyeckoe TpaeneHue: ctaHgapT- | «OnTuyeckue
HbIt HAbop peaKkTUBOB, TEXHUKA TPaBIeHWs, pe3yrb- meToabl usyye-
29 XuMuyeckme gmarHocTnye- | TaTbl TPABNEHUS,, ICTOYHUKN OLLMGOK U MEeTOAbl NX HWS PYAHBIX MU-
' CKune NpuU3Haku. npegynpexaeHuns. Mmkpoxummyeckne peakummn: peak- | Hepanos»
TWBbI pacTBOPUTENW U NPOABMTENMW, MeToAbl NpoBeae-
HUS peakumi.
OnpegeneHne pasmepoB 1 | MeToabl namepeHus pasmepos 3epeH. Okynsp- «OnTuyeckune
23 coaepxaHus pygHbIX MUHE- | MUKpoOMeETp U 0b6bekT-MukpomeTp. MeToabl onpegene- | MeToabl n3yye-
' panoB. MeToauka onMcaHns | HUSA KONUYeCcTBa PYAHbIX MUHEPANoB B 0O bEMHbIX HWSA PYAHBIX MU-
aHWnmMdos npoueHTax. MeTogmka onucaHuns aHWNngoB. Hepanos»
CTpykTypbl pya. Xapakrepuctuka oTaenbHbIX TUMOB «OnTuyeckune
CTPYKTYp. MeToabl nsyvyeHust cTpyktyp pya. lNocnego- | metoapbl n3yde-
24 CTPYKTYpbI pya BaTeNbHOCTb BblaerneHns MuHepanos. Kputepum HWSA PYAHBIX MU-
onpeaeneHuns nocnegosaTenbHOCTU KpUCTannm3aumm | Hepanos»
MWHeparnoB 1 COCTaBrneHne cxem. Tanbl U cTaguu
MUHepanu3auuu. [eHepauum MMHeparnos.
13.2. Tembl (pasgenbl) AUCUUNUHBLI U BUAbI 3aHATUMX
Bugbl 3aHaTU (KOIMYECTBO YacoB)
Ne HaumeHoBaHve TeMmbl
n/n | (pasgena) AMCUMNANHbI Jlekuun Mpaktuyeckme | JlabopaTtopHble CaMO;;%TTanHaH Bcero
11 BeeneHwve B pyaHyo MUK- > > 4
pOoCKONuio
duanyeckne anarHocTu-
1.2 | Yeckune Npu3HaKu pyaHbIX 2 14 16
MWHeparos
13 XvMunyeckme gnarHocTu- 2 14 16
YecKue NpU3HaKu.




OnpepeneHne pa3mepos
1.4 | VI COREPXaAHNA PYAHbIX 2 14 16
MuHepanos. MeToguka
onucaHus aHWnmMdos
5. | CTpyKTypbl py4 2 14 16
6 MpomexyToyHas aTTe- 4
craums
UToro: 2 8 58 72

14. MeTogn4yeckne ykasaHus Ans o6y4aroWwmxcsi N0 OCBOEHUIO AUCLUNIIUHbI:

B pamkax gncuunnvHbl NpeaycMoTpeHbl criegyrowme obpasoBaTefibHble TEXHOMNOMMK: Nekuuu, nadopa-
TOpHbIE 3aHATUSI M camocTosTenbHad paboTa cTygeHToB. Ha nekumsix paccmaTpuBaloTca TeopeTude-
CKne OCHOBbI pyaHoi Mukpockonuu. Ha nabopaTtopHbix paboTax npruobpeTaloTcsi HaBblkM ANArHOCTMPO-
BaHMSA PYyAHbIX MUHEPanoB C UCNOMb30BaHWEM MONAPM3ALNOHHOIO MMKPOCKOMA OTPaXXEHHOro CBETa,
onpenennTenbHbIX Tabnuy, 1 napareHeTUYEeCKoro aHanmsa.

Mpu nogroToBke K NabopaTOpHOMY 3aHATUIO CTYAEHTY HEOOX0AMMO N3Yy4nTb TEOPETMYECKUIA MaTepumarn,
KoTopbl ByaeT MCNonb3oBaTbCA B XOAe BbIMNOMHEeHUs nabopatopHon paboTbl. HyXHO BHMMAaTEnbHO
npoyntTatb MeToguveckoe ykasaHue (onmcaHue) Kk nabopaTtopHoun paboTe, NpoaymaTth NiiaH NpoBeaeHns
paboTbl, MOArOTOBUTL HEOOXoauMble 6raHkn U Tabnuubl ons 3anucen HabnogeHun. HenocpencrBeHHO
BbINONHEHMIO NabopaTopHon paboTbl NpeALlecTByeT KpaTkMiA onpoc obyvatolwmxcsa npenogaBaTtenem
OIS BbISIBNIEHNSA UX FOTOBHOCTU K 3aHATUIO. [pun BbiNoNHeHUn nabopaTopHom paboThl HEOOXoaMMbI Ccrie-
ayloue onepaumn: a) nogroToBka MMKpockona; ©) Bocnpon3BegeHMe N3ydaemoro siBNeHns; B) onpege-
fNieHne OnarHOCTMYECKUX MPU3HAKoOB pyAHbIX MUHepa; r) aHanus, obpaboTka AaHHbIX 1 0606LweHne pe-
3ynbTaToB.

[lns ycnewHoro oenageHnst Kypcom Heobxoammo 00s13aTenbHO noceLaTth Bce 3aHATUA. B cnyyasx npo-
nycka 3aHaTUSA CTygeHTy HeobXxoaMMO CaMOCTOSATENbHO N3Y4YMTb MaTtepman u OTBETUTb HA KOHTPOSbHbIE
BOMPOCHI MO NPONyLEeHHOM TeMe, B TOM 4ucne Ha obpasoBaTenbHoM noptane BIY (https://edu.vsu.ru).
B xoge 3aHATMI 0Oy4valolmMMcst peKOMEHOYETCS: BECTU KOHCMEKTUPOBaHME y4yebHoro martepuana; oo-
palwiaTb BHMMaHWE Ha KaTeropun, hopMyIIMPOBKM, pacKpbiBaOLLME COOAEPXKaHMNE TEX UMM MHbIX SIBIEHUI
N NpOLECCOB, Hay4Hble BbIBOAbLI W MPaKTUYECKNE peKoMeHZaunm no nx NpMMEHEeHWUo; 3adaBaTh npeno-
AaBaTenNio YTOYHAOLME BONPOCHI C LIENbI0 YACHEHNSI TEOPETUYECKUX NOMOXEHUN.

CamocTosiTenbHasa paboTta cTygeHToOB npeanonaraet udydyeHne y4ebHom 1 HaydHOW nutepaTtypbl No OT-
AenNbHbIM BOMpocam TeMaTU4eCKOoro nnaHa UCLMNIIMHbI, MOArOTOBKY K TlabopaTopHbiM paboTam, camo-
cToATenbHoe MuHeparpaduyeckoe onpeneneHne MMHepanoB; NOArOTOBKY K TEKYLLEMY KOHTPOM ycne-
BaeMOCTMU.

Ha obpasoBaTenbHOM nopTtane «OneKTPOHHbIN yHuBepcuTeT BITY» umeeTcs anekTpoHHbIM Kypc «OnTu-
yeckne MeToabl M3YYeHUst PyaOHbIX MUHEPanoBy, KOTOPbINA BKOYaeT B cebs TEKCTbI NEKUU, npeseHTa-
UMK, yKa3aHUs K BbINOSTHEHMIO NPaKTUYECKNX paboT, CCbIfIKM Ha AONOMHUTENbHY NUTepaTypy U mare-
puarnbl NPOMEXYTOYHOW aTTecTaunn.

15. NepeyeHb OCHOBHOM U AONOSTHUTENILHON NUTEepaTypbl, PeCypcoB UHTEPHET, HeobXxo-
OUMbIX AJNIA OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHas nuTeparypa:
Ne n/n MCTOYHMK

1 MwuHeparpadms. YuebHo-meTogmyeckoe nocobme / coct. T.H. MNonsakoea - BopoHex: N3a-8o Bopo-
HeX. roc. yH-ta, 2024. — 62 c.

6) gononHuTensHasa nuTeparypa:
Ne n/n MCTOYHMK

Baxpomees C.A. PykoBoacTtso no muHeparpadcum / C.A. Baxpomees; [n. ynp. ropHomeTannypr.

2 BY30B, VIpKyT. ropHOMeTannypr. uH-T. — 3-e 1u3g., ucnp. un gon. — Npkytck: MpkyT. KH. U3a-Bso,
1956. — 264 c.

3 BonbiHcknn N.C. Onpegenexne pyaHbiX MUHepanoB nog mukpockonom: [B 3 1.] / N.C. BonbiHckun.
— 2-e n3g., nepepab. n gon. — M.: Hegpa, 1966. — 349 c.

4 HOwko C.A. MeTtoabl nabopaTopHoro uccnegosanus pya / FOwko C.A. N3g. 5-e. — M.: Hegpa, 1984.
—-389c.

5 UcaeHko M.I1. OnpeagenuTens rmaBHENWNX MUHeparnoB pya B oTpakeHHoM ceeTe / M.I1. NcaeHko,

C.C. bopuuwaHckas, E.J1. AdaHacbeBa. — Mocksa : Hegpa, 1978. — 255 c.
6 Lymckas H.N. MeHeTndeckasa myHeparpadgus: Metogudeckoe pykosogctso / H. W. Lymckas, B.O.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3070&TERM=%D0%92%D0%B0%D1%85%D1%80%D0%BE%D0%BC%D0%B5%D0%B5%D0%B2,%20%D0%A1.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3070&TERM=%D0%92%D0%BE%D0%BB%D1%8B%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%98.%D0%A1.%5B1,1004,4,101%5D&LANG=rus

JaxHnukas, H.B. PaxmaHoBa; M-Bo npupog. pecypcoB Poc. ®eaepaummn. Bcepoc. Hayu.-nccneg.
reon. nH-T um. A.lN.KapnnHckoro (BCEIEWN). - CaxkT-INeTepbypr : M3a-Bo BCEMEN, 1999 .— 99 c.
Pamgop IN. PygHble muHepansl n nx cpactanuna / Pampgop M. — M.: 3g-Bo nHocTp. nut-pbl, 1962. —

1132 c.
MaHkpaTbes, 1.B. JlabopaTopHble METOALI UCCNEaOBaHMSA NOMNE3HbIX MCKOMAeMbIX [ONEKTPOHHbIN
8 pecypc] : MeToa. ykasaHus k nab. npaktnkymy no muHeparpadun / I.B. NaHkpatbes .— OpeHbypr :

Oy Ory, 2003 .— 31 c. — Pexum goctyna: https://rucont.ru/efd/213128

B) MHOPMALMOHHbIE 3NEeKTPOHHO-06pa3oBaTernbHbIe pecypchl (ouumnansHble pecypehbl MHTEPHET):

Ne n/n Pecypc

9 ONeKTPOHHO-0MGNIMOTEYHasn cuctema «YHuBepcutetckast bubnuoteka onlinex» http://biblioclub.ru
10 OneKTpoHHO-6MBNnoTevHas cuctema «KoHcynbTaHT cTygeHTax» http://www.studmedlib.ru
11 ONeKTPOHHO-0MGnMoTeYHas cuctema «Jlanby https://e.lanbook.com

http://geokniga.org - BecnnaTHbI HEKOMMEpPYECKUIA CrpaBoYHO-06pa3oBaTenbHbIN nopTan ans
reonoros, CTYAEHTOB-F€0S0roB

13 http://rucont.ru - MmexxoTpacneBast anekTpoHHas 6udnumoteka (O6C)

OnNeKTPOHHbIN y4ebHbI Kypc: OnTuyeckne meToabl U3y4eHus pyaHbIX MMHEPArioB -
https://edu.vsu.ru/course/view.php?id=2395

12

14

16. NMepeyeHb y4e6GHO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoOCTOATeNbHON PaboThl

Ne n/n NcToYHUK

1 MuHeparpadums. YuebHo-meToamyeckoe nocobue / coct. T.H. Nongkosa - BopoHex: M3a-8o Bopo-
HeX. roc. yH-ta, 2024. — 62 c.
OcHoBbl MUHeparpadun : y4ebHoe nocobue : [Ans cTyd. AHEB. U 3a04. OTA-HUM reon. dak. BopoHex.
2 roc. yH-ta, anga cneumansHoctn 020301 - MNeonorus] / BopoHex. roc. yH-T ; cocT. : L.K. Koeanb , T.I1.
Kopo©bkuHa .— BopoHnex : VML BI'Y, 2011 .— 41 c. : un., Tabn. — bubnuorp.: c.40.

17. O6pa3oBaTenbHble TEXHONOrMU, UCNOJb3yeMble Npu peanusauum y4yebGHOW AUCLM-
NNUHbI, BKNOYass AUCTaHUMOHHbIe obpasoBaTenbHble TexHonoruu (AQOT, anekTpoHHOe
obyuyeHue (30), cmewaHHOe 0Oy4eHue):

I'IporpaMMa peann3yetca C NCnoJib30BaHNEM 3JTEKTPOHHOIO O6y‘-IeHI/IFI n C npumMmeHeHnem ANCTaHuMOH-
HbIX O6paSOBaTeJ'IbeIX TEXHOMOMNN.

Nerin [MporpammHoe obecneveHne
1 WinPro 8 RUS Upgrd OLP NL Acdmc
2 OfficeSTD 2013 RUS OLP NL Acdmc
3 HeunckniountenbHble npaea Ha MO Kaspersky Endpoint Security ans 6usHeca — Paclumnpen-
HbI Russian Edition
4 MporpammHas cuctema ans obHapy>XeHWUst TEKCTOBbIX 3aMMCTBOBAHNI B YY4EOHbLIX M HAY4YHbIX
pabotax AHtunnarnat.BY3

18. MaTepnanbHO-TeXHU4YeCcKkoe obecnevyeHne QUCLUMNIIUHDbI:

Ne
HasBaHue Twn ayguTo- MaTepuanbHoO-TexHU4Yeckoe obec-
ayau- Anpec
ayauTopumn puu neyeHue
TOpUU
117 r. BopoHex, YHu- nabopartopus nabopatopus Mwukpockonbl P-312 (12 wT.), konnekumsi
BepcuTeTckas nn.1, | MuHeparpadum pya, 3a4eTHas KOMneKuus, Konnekuus
nepBbI KOpMyc aHWNMAOB, UroJKN CTarnbHbIE, MEAHbIE,
Konoaku Anst aHwnmdoB, XMM14eckmne
peakTuBbl, NpegMeTHbIE CTEKNa

19. OueHo4HbIe cpeacTBa AN NpoBeAeHUs TeKyLen U NPOMEeXyTOYHOW aTTecTauun

MopsaoK OLEHKM OCBOEHUST 0by4YaroLwmmmncst ysebHoro matepuana onpeaensieTcsi coaepkaHnem
crieayoLwWwmx pasaenos ANCLUMNIVHBI:




WHankaTop(bl)
Ne HanmeHoBaHue pasgena guc- Komne-
OOCTUXEHUS OueHouHbIe cpeacTBa
n/n LUMnnuHbl (Mogyns) TeHumsa(n)
KOMMeTeHUNN
1.1 | BBEAGHNE B PyAHYIO MUKpO- Mk-4 | MK-4.2; MK-4,3
cKonumto
1.2 dusnqeckue auarHocTu4eckme MNK-4 MK-4,2; NK-4,3 KomnnekT npaktnuyeckmx 3agaHum 1
NPU3HaKn pygHbIX MUHEParioB
1.3 XvMyieckue AUarHocTHe- MNK-4 MK-4,2; NK-4,3 KomnnekT npakTnyeckmx 3agaHumm 1
CKMEe NPU3HaKu.
OnpepeneHve pa3mepos n
1.4 COACPXaHMS PyAHBIX MUHE- MNK-4 MK-4,2; NK-4,3 KoMnnekT npaktnyeckmnx sagaHmn 3
panoB. MeToaunka onncaHus
aHwnuneos
5. CTpyKTypbl pya MK-4 MK-4,2; NMK-4,3 KoMnnekT npaktnyeckux sagaHum 2
MpomexyToyHas aTTectaums
Bonpocebl 3a4eTa
dopMa KOHTpOns — 3a4eT

20. TunoBble OLEeHOYHblEe CpPeAcTBa U MeToAUYECKMe MaTepuarnbl, onpefensowme npo-
Leaypbl oLleHMBaHUA

20.1. TeKywWwmn KOHTPONb yCNeBaeMoCcTH

KoHTporb ycneBaeMocTu No AUCUUMNIIMHE OCYLLECTBAETCS C MOMOLLbIO CrieayHLMX OLEHOYHbIX
CpeacTB: KOMMMEKT NPakTUYeCcKMX 3aaaHum

lMepeyveHb NpakTUYECKUX 3a0aHN

KomnnekT 3apgaHui Ne 1
1. OnpegennTtb buanYeckne AMarHOCTUYECKME MpPU3HAKM (OTpaXkaTernbHYyl CMOCOBOHOCTb, LBET, ABYOTPaXKeHue,
BHYTpPeHHMe pedrieKcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTL) NMPUTA.
2. OnpegenuTtb U3NYECKME OMArHOCTUYECKUE MPU3HAKU (OTpaXkaTenbHyl CMOCOOHOCTb, LBET, OBYOTpPaXKeHue,
BHYTpeHHWe pedrieKkcbl, aHU30TPONUI0, TBEPAOCTb, MarHUTHOCTb) XanbKonvpura.
3. OnpegenuTtb uU3nYeECKMe OMarHOCTUYECKUE MPU3HaKM (OTpaxaTenbHyH CMOCOBHOCTb, LBET, OABYOTpaXeHue,
BHYTpPEeHHME pedrieKkcbl, aHU30TPONUI0, TBEPAOCTb, MAarHUTHOCTb) apCeHoNMpUTa.
4. Onpegenntb (PU3NYECKNE AMArHOCTMYECKME MPU3HAKM (OTpaXkaTerbHyl CMOCOBOHOCTb, LUBET, ABYOTPaKeHue,
BHYTpEHHME pedieKcbl, aHM30TPONUID, TBEPAOCTb, MarHUTHOCTb) MONMBAEHUTA.
5. Onpegenntb husnyeckme guarHoCTUYECKME MpU3HaKM (OTpaKaTenbHY CMOCOOGHOCTb, LBET, OBYOTpaXeHue,
BHYTPEHHME pedieKcbl, aHU30TPONMUID, TBEPAOCTb, MarHUTHOCTb) BoNbdpamuTa.
6. Onpegenutb husnyeckue OuMarHoCTUYECKMe MpuU3Haky (OTpaKaTenbHY CNOCOBGHOCTb, LBET, ABYOTpaXeHue,
BHYTpeHHME pedneKcbl, aHM30TPONUIO, TBEPAOCTb, MarHUTHOCTb) KaccuTepuTa.
7. Onpegenutb husnyeckue OuMarHoCTUYEeCKMe Mpu3Haky (oTpakaTenbHYy CNOCOBGHOCTb, LBET, ABYOTpaXeHue,
BHYTpeHHWe pedrieKkcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTb) XPOMUTA.
8. OnpegenuTtb U3nYeCKMe OUMArHOCTUYECKUE MPU3HAKU (OTpaxaTenbHyl CMoCOOHOCTb, LBET, OBYOTpPaXKeHue,
BHYTpPEeHHWE pedrieKcbl, aHU30TPONUI0, TBEPAOCTb, MarHUTHOCTb) @HTUMOHHWTA.
9. OnpegenuTtb U3NYECKME OMArHOCTUYECKME MPU3HaKM (OTpaxaTenbHyH CMOCOBHOCTb, LBET, OABYOTpaXeHue,
BHYTpPEeHHME pedrieKcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTb) MMPPOTMHA.
10. OnpegenuTb XMMUYECKME OMArHOCTUYECKME NPU3HAKN NnpuTa.
11. Onpenenutb XMMUYECKMEe OMarHOCTUYECKME NPU3HAKN XanbKkonupuTa.
12. OnpegenuTb XMMUYECKMe AMarHOCTUYECKME NPU3HAKN apceHonnpuTa.
13. Onpegenutb XMMmnyeckue guarHoCTU4eCKMe NpusHaku monmbaeHuTa.
14. OnpegenuTb XMMUYECKMe OMarHoCTU4ECKME NpU3sHaku BonbgppammTa.
15. Onpegenutb XMMmnyeckue uarHoCTUYeCKMe NpusHakn kaccutepura.
16. OnpenennTb XMMNYECKME OUArHOCTUYECKME NPU3HAKM XpOMUTA.
17. OnpegennTb XMMNYECKNE ONArHOCTUHECKUE NMPU3HAKM aHTUMOHUTA.
18. OnpegennTb XMMNYECKNE ONArHOCTUHECKUE NMPU3HAKM NMPPOTUHA.

KomnnexT 3agaHuin Ne 2
. OnpegennTb KpMCTaNMYeCcKM3epHUCTbIE CTPYKTYPbI pya B aHWAMdax y4ebHON Konnekuuu.
. Onpegenntb MeTasepHUCTbIE CTPYKTYPbLI PyA B aHLWAMdax y4ebHOoN Konnekumu.
. OnpegennTtb KonnougHble CTPYKTYPbl pyA B aHLWnudax y4ebHon konnekumm.
. OnpepennTtb KOPPO3MOHHbIE CTPYKTYPbI PYA B aHWNMdax y4ebHom Konnekuuu.
. Onpegenntb kKpuctannobnacTuyeckme CTPYKTypbl pya B aHwnndax y4ebHon Konnekumm.
. Onpegenutb MeTakonnouaHble CTPYKTYpbl PyA B aHWnndax y4ebHom Konnekumm.
. OnpepennTb CTPYKTYpbl pacnaga TBepAoro pacTeopa B aHWwnMdax y4ebHOM Konnekuuu.
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8. OnpenenuTb KaTaknacTMieckue CTPYKTYpbl Py B aHWNUGax y4ebHoM Konnekumu.
9. OnpenenuTb CTPYKTYPbI Py 0CaA04HOro reHesnca B aHwvdax y4eGHON Komnekumm.

KomnnekT 3agaHun Ne 3
1. CamocToATenbHO onNpeaenuTb ABa PYAHbIX MUHEpana B OTPaXXeHHOM CBeTe.
2. OnpenenuTb pasmep 1 KOnM4ecTBO PyAHOro MMHepana B aHwnuge.
3. Onucatb pyaHbIn MUHepan (dopma 3epeH, pasMmepsbl, XapakTep pacnpefeneHus B pyae, pusmyeckne anarHo-
CTMYECKME MPU3HAKK, pe3ynbTaTbl ANarHoOCTUYECKOro TpaBneHus, cnocob NnpoBeAeHUs MUKPOXMMNYECKON peaKkLmm
1 ee pesynbTaT, NOATBEPXAAIOLUA NPaBUITbHOCTb ONpeaeneHus).
4. OnpeaenuTb CTPYKTYpbl pyabl M CAenaTh BbIBOA O NOCneaoBaTenbHOCTM BblAENEHNST MUHEPATTOB.
5. OxapakTepur3oBaTb BTOPUYHbIE U3MEHEHMS Pyabl.
6. CocTaBuTb NOMHOE onucaHue aHwnmda.

20.2. NMpomexyToYyHas atrectauma

MpomMexyToyHas aTTecTauus No AUCLUMNIMHE OCYLLECTBMAETCA C MOMOLLbI Criedylowmx oue-
HOYHbIX CPeACTB: BOMPOCHI K 3a4eTy.

I'Iepequb BOMPOCOB K 3a4eTy:

Ne n/n CopepxaHune Bonpoca

1 Llenv u 3agadv onTMYECcKOro n3yyYeHus pygHbiX MMHEParoB

2 YCcTponcTBo pygHoro Mmkpockona MUH- 9.

3 YCTPONCTBO pygHoro Mmkpockona lNMonam-311.

4 Mpenapatbl 4ns HabngeHNsi B OTPaKEHHOM CBETE M UX NPUrOTOBIEHUE.

5 [narHoctnyeckne npusHaku pygHbiX MMHEpParnos.

6 OtpaxarternbHas crnoCoOHOCTb: CYLLHOCTb SABNEeHWs; hakTopbl, BAUSAOLWME Ha pe3ynbTaTtbl n3mMe-
peHus.

7 Cuctematumka MMHEpAarnoB No oTpaxaTenbHOW CNocoBHOCTH.

8 MeTogpbl onpegeneHus oTpaxaTtenbHOW CNOCOBHOCTH.

9 MeTogpl onpegeneHus upeTta. OTanoHbl LBeTa.

10 BHyTpeHHWe pednekchbl: CyLHOCTb, METOAbl onpeaeneHuns.

11 3aBMCMMOCTb BHYTPEHHNX pedeKCOB OT OTpaXkaTenbHOW CNOCOBHOCTH.

12 MeTogbl onpegeneHus TBepaocTy.

13 MeToapbl onpegeneHns MarHMTHOCTW.

14 XrMunyeckoe anarHoctnyeckoe TpasneHve: cTaHaapTHbIN Habop peakTMBOB U TEXHMKA TpaBsre-
HUS.

15 Pes3ynbTaTbl XMMMY€CKOro ANarHoOCTUYECKOrO TpaBneHnsa. MICToOUYHMKM oWwnBoK 1 MeToabl NX npe-
OYNpexXaeHus.

16 MeTogbl npoBegeHNsi MUKPOXMMUYECKUX peakLuni.

17 CTpyKTYypbl py4: NOHATUE M KNnaccudmkaumm.

18 Knaccudpmkauus sepeH MyHeparnoB no ycrosusam obpasoBaHnsa n Mopdonorum

19 XapakTepucTuka KpUCTaniamyecku3epHUCTbIX CTPYKTYP.

20 XapakTepucTuka KOppO3MOHHBIX CTPYKTYP.

21 XapakTepucTuka MeTasepHUCTbIX U KONNOUOHbIX CTPYKTYP.

22 XapaktepucTuka Kpuctannobnactniyeckmx U1 MeTakonmouaHbIX CTPYKTYP.

23 XapakTepucTuka CTPYKTYp pacnaga TBepaoro pacreopa.

24 XapakTepucTuka kaTaknactm4eckux CTpyKTyp.

3aueT npoBoguTcs B hopMe yCTHoWM Becenpbl ¢ npenogasatenemM. ObyyaroemMycs gaetcd Bpems
Ha NoAroToBKY K OTBETY Ha BOMPOCHLI KOHTPONbHO-U3MEPUTENbHOrO MaTepuana. B crnyyae ancraHumon-
HOro oby4yeHust 3a4eT NPoBOAMTCSA B (hopMe BUOEOKOHEpPEHUUN.

[nsa oueHmBaHWA pe3ynbTaTtoB 00y4eHUsA Ha 3a4eTe UCNOoNb3YyTCA cneayoLwmne nokasaTenu:

1) 3HaHMe Teopun ONTUYECKNX SIBIIEHWMIA B MONSIPU3OBAHHOM CBETE, CTPYKTYPHO-BELLECTBEHHbIX
0COBGEHHOCTEN pyA SHAOrEHHbIX MECTOPOXAEHWUIN, CnocobOB pecTaBpauuMy YCrOBUI KpucTannusauum
MUHeparnbHbIX accoLMauuin n nocneaoBaTenbHOCTM X 06pa3oBaHus;

2) yMeHMe ucnosb3oBaTb 3HAHWUS MO MUHeparpadun npu pelleHun npodeccuoHarnbHbIX Npo-
Onewm; onpegenaTb No4 MMKPOCKONOM ABa pacnpoOCTpaHEHHbIX MUHEpana pyad; NPou3BoAuTb cTaHaapT-
HOe onncaHme aHWnNuAda;

3) BnageHue obuenpodeccmoHanbHbiMM 3HAHUAMN TEOPUM U METOAOB MUHeparpagnyeckmx nc-
cnegoBaHuin; MeTogammn ob6paboTku, aHanuaa nadbopaTopHOM reonorMyeckon MHopMaumm.

[nsa oueHmBaHWA pe3ynbTaToB 00yYeHUs Ha 3a4eTe UCMONb3YEeTCH — 3a4TEHO, HE 3a4TEHO.



CooTHoLlEeHNEe nokasaTenen, KputepueB U WKalbl OUueHUBaHNA PE3YyIbTaToOB 06y‘-leHI/I$|.

KpMTepI/IM OLIEHNBAHNSA KOMNETEHL I

YpoBeHb
cchopmmpo-
BaHHOCTU
KOMMeTEeHUUN

LLIkana oueHok

lMonHoe coomeemcmeue omeema obyyaiouje2ocsi 8CeM MepevuUcs1eH-
HbIM rioka3amesisiM. [1podeMoHCmpuUpo8aHo 3HaHUe meopuu onmu4ye-
CKUX  sefieHuUli 8  rofisspuU30B8aHHOM  ceeme,  CMPyKmMypHO-
geujecmeeHHbIX ocobeHHocmel pyd 3HOO2EHHbIX MeCmOpPOXOeHUU,
crocobos pecmaspayuu ycrosuli Kpucmanausayuu MUHEpPasbHbIX
accouyuayul u nocredogamesibHOCMU UX 06pa3oeaHusi;, yMeHUe
onpedesiime o0 MUKPOCKONOM 08a pacrpocmpaHeHHbIX MUHepasa
pyO; npouszeodums cmaHOapmHoe ornucaHue aHwiuga, enadeHue
obuwenpogheccuoHalbHbIMU 3HaHUSAMU meopuu U Memodo8 MuHepa-
epaghuyeckux uccredosaHul; memolamu obpabomku, aHanu3a nabo-
pamopHoU 2eonioaudeckol UHghopmayuu.

lNosbiweHHbIl
yPOBEHb

3auymeHo

Omeem Ha KOHMPOIbHO-U3MepumerbHbIl Mamepuan He coomeem-
cmeyem OOHOMY U3 nepeducrieHHbIX noka3amesiel. HedocmamoyHo
PoOeMOoHCMPUPOBaHO 3HaHUE Meopuu OMMUYecKUX sieneHul 8 o-
JIIpU308aHHOM c8eme, CMpYyKMypHO-8eWECMBEHHbIX 0CObeHHOocmel
Ppy0 3HOO2EHHbIX Mecmopox0eHul, crnocobos pecmaspayuu ycrosud
Kpucmannusayuu MuHeparsbHbIx accoyuayuli u rocredosamersibHo-
cmu ux obpasosaHusi;, 00HaKo oby4darouulics obradaem ymeHuem
onpedesiime o0 MUKPOCKONOM 08a pacrpocmpaHeHHbIX MUHepasa
py0d; npou3godumb cmaHOlapmHoe onucaHue aHwiuga; enadeem
obuwernpogheccuoHalbHbIMU 3HaHUSAMU meopuu U mMemodo8 MuHepa-
epaghuyeckux uccrnedosaHul; memolamu obpabomku, aHanu3a nabo-
pamopHoU eeoioeudeckol UHghopmayuu.

ba3zosnlli ypo-
8€Hb

3aumeHo

Omeem Ha KOHMPOSbHO-U3MepumesbHbIl Mamepuasa He coomeem-
cmgyem mobbiM d8yM U3 riepeyucrieHHbIx rokasamenel. O6yyaro-
wutica deMOHCMpUpyem Yacmu4Hble 3HaHUsi mMeopuu OnMMmMuUYecKUX
s6/1eHUL 8 MO/SPU30BAHHOM c8eme, CMPYKmMypHO-8EUECMBEHHbIX
ocobeHHocmel pyd 3HOO2EHHbIX MecmopoxoeHul, crocobos pe-
cmaspauuu ycrosull Kpucmarnnausayuu MuHeparsnbHbiXx accoyuauul u
rocriedosameribHoCmu ux obpasosaHusi, Hedocmamo4Ho eradeem
obujenpogheccuoHanbHbIMU 3HaHUSIMU meopuu U Memodo8 MuHepa-
epachuyeckux uccriedosaHull; Memodamu obpabomku, aHasnu3a nabo-
pamopHoli eeorioeudeckol uUH¢hopmauuu, HOo obrniadaem yMeHUeM
onpedensimb M00 MUKPOCKONOM 08a pacrpocmpaHeHHbIX MUHepasa
pyd; npouszsodume cmaHdapmHoe onucaHue aHwinuga.

lMopozoeniti
ypo8eHb

3aumeHo

Omeem Ha KOHMPOJSIbHO-U3MepUmMesbHbIl Mamepuasa He coomeem-
cmgyem sobbiM mpeM U3 rnepeyqucrieHHbIX rokasamerned. Ob6yyaro-
wuticas demMoHcmpupyem OmpbI8OYHbIEe, (hpasMeHmMapHbIe 3HaHUs,
donyckaem epybble owubku rpu orpedesieHuU rnod MUKPOCKOMNOM
08yx pacrnpocmpaHeHHbIX MUHepanos pyd u cmaHOapmHOM onucaHuu
aHwnugha, He enadeem obWENPOPECCUOHANBHBIMU 3HAHUSIMU Meo-
puu u Memodo8 MuHepazpaghuyeckux uccredosaHuli; Memodamu ob-
pabomku, aHanusa nabopamopHoU 2eonoeudeckol UHghopmayuu

He 3aumeHo

20.3. ®OHA OLEeHO4YHbIX cpeacTB ChOPMUPOBAHHOCTU KOMMETEHLUN

MNK-4 Cnoco6eH npoBoAUTL OGOCHOBAHHYHO OLIEHKY MepcrnekTUB UCCreAoBaHHbIX Nrowanen Ha

oGHapy)xeHUe MecTOpPOXAEeHUA TBepAbIX NONe3HbIX UCKOMaeMbIX

MNK-4.2 BbinonHsieT 3KkcnepuMeHTanbHblie U NNabopaTopHble UCCneaoBaHWUA Nopoa U pya,

nucnonb3ys coBpeMeHHble reoyiorn4yeckue I'IpI/IGOpr, YCTaHOBKM U UHOE OGOpyn,OBaHVIe

MNepeyeHb 3agaHun ANA NpoBepkn cHOPMUPOBAHHOCTU KOMMNETEHLUM:

1) OTKpPbITbIE 3aAaHUs (TECTOBbIE, NOBbLILLUEHHbIA YPOBEHb CIIOXHOCTU):




3AOAHVE 1. HabniogeHue aHM30Tponum Npon3BoauTCS:

a) Npu1 CKpeLLeHHbIX HUKONAX, BBeAEHHOM nonfpusaTtope M BpalleHun ctonuka Ha 360°
6) Npu BBE4EHHOM Nonsapu3aTope M BpalleHUn cTonuka Ha 360°

B) NP CKPELLEHHbIX HUKOMSIX M BpaLLeHUn cTonmka Ha 360°.

SA0AHUE 2. K meTogam onpeaeneHnsa BHYTPEHHNX pednekcoB OTHOCATCS:
a) HabnrogeHue B YCIOBUAX KOCOro ocBeLeHuUs

©) HabnroaeHue B CKpeLLEeHHbIX HUKONSAX

B) HAGnNAeHMe B NOPOLLIKe MUHepana

r) HabnoaeHne No CBETOBOW NONOCKe

2) OTKpbITble 3aaHus (TECTOBbIE, NOBbLILWEHHbLIN YPOBEHb CIOXHOCTWN):

3A0AHUE 1. Kakne getanun pyaHOro MMKpOCKONa OTHOCATCH K OMTUYECKUM?
OTBeT: onak-unnrMUHaTOpP, OKyNnsAp, 06 bLEeKTUB, aHanM3aTop, nonsipmusaTop

3A0AHUE 2. 3anonHuTe nponyck:
MeToa MUKPOCKOMUYECKOTO N3YHEHNSI B OTPAXKEHHOM CBETE PYAHbIX U HEMPO3HAYHbLIX MUHEPANOB Ha3bl-

OTtBeT: MuHeparpacpumsn

3) OTKpbITble 3a4aHus (MPakTUKO-OpUEeHTUPOBaHHag 3agadya, cpeHUN YPOBEHb CIOXHOCTW):

3AOAHUE 1. Oxapaktepudynte MeToauKy ANarHOCTUHECKOro TpasrieHns (Habop peakTMBOB cTaHO4apT-
Horo Habopa, nocrnegoBaTeflbHOCTb AEUCTBUN, pe3ynbTaThl).

OtBeT: [JuarHoctmyeckoe TpaBneHue npeacraBnsaeT cobon XxmmMmyeckoe BO3OEWCTBME HA MONMPOBAaH-
HYI0 NOBEPXHOCTb MMHEpanoB M ee uameHeHue. MNpons3BoauTCa 3TO BO3OENCTBUE PSAOM PeakTMBOB
cTaHgapTHoro Habopa, B koTtopbin BxogaT: KCN (umanucTei kanumn), HgCl, (cynema), KOH 40% (egkuin
kanun), FeClz 5% (xnopHoe xeneso), HCI 1:1 (consaHasa kucnota), HNO3 1:1 (a3oTHas kucnota).

Ona npoBefeHUs OMArHOCTUYECKOro TPaBfieHUSI MOBEPXHOCTb aHwnmMda AofmkHa ObiTb TLATenbHO
ouvMLeHa, n3yvyaeMblii MMHepan nomeLleH B LLEHTP Nonga 3peHus. PeakTMB 13 KanenbHULbl NepeHocuTcs
Ha NOBEPXHOCTb MMHEpara ¢ NOMOLbIO NUNeTkn. Kannsa gomkHa nonagaTte Ha eAMHUYHOE 3epHO, YTObbI
He JONYyCTUTb BO3HWKHOBEHUS SNEKTPUYECKON Napbl MeXAy pasnuMyHbiMM MUHEepanamu, kKotopast MoXxeT
ncKasnTb pesynbTaTbl TpaBneHus. Bpemsa TpaBneHmsa 1 MuH. o ncteyeHnn BpeMeHn OCTaTKn peakTuea
yoansioTtesa punbTpoBasnbHoW Gymaron n oLeHMBaloTCs pesyrbTaTbl XMMUYECKOro BO3AENCTBUSA peakTu-
Ba. [MoNOXMUTENbHLIMM CHYMUTAIOTCA TakMe peakuun, Npu KOTOPbIX NOCNE CHATMSA Kanmiy Ha NonmMpoBaHHOM
NMOBEPXHOCTU MuHepana HabnoaatTca U3MEHEHWs, oTpuuaTeNnbHbIMU — Te, OT KOTOPbIX CredoB He
ocTaeTcs.

TpaBaAT MMHepan B onpeaeneHHon nocneaoBaTenbHOCTM, HauMHasa co cnabbix peakTMBOB U 3akaH4MBas
caMbiMy cunbHbiMU. Ecnun peakTvB He nogencTeoBar, Cnegylowmnini MOXHO HaHOCUTb Ha TO Xe camoe
MEeCTO, HO B Crnyyae faxke Maneumnx n3MeHeHUn NoBEPXHOCTM HOBbLIW peakTuB Heo6XoauMO MCNoMb30-
BaTb Ha ApPYroMm 3epHe.

Pe3ynbTaTbl ANarHOCTUYECKOro TpaBneHns pyaHbIX MUHEPAIIOB:

a) NOBEPXHOCTb OCTAETCA HEM3MEHHOW - peaKTMB He NO4EeNCTBOBATT;

©) nobypeHne, NOTEMHEHME MOBEPXHOCTN OT JNIENKOro 40 YEPHOro;

B) oOpasoBaHMe Konblia OT NapoB peakTuBa BOKPYr Kannu BCNeaCcTBME TOro, YTO HEKOTOPblE MUHeparnbl
MOryT pearmpoBaTth TOSIbKO C NapamMu peakTuBea;

r) BblaeneHve razaoobpasHbliX NPOAYKTOB;

) obpasoBaHMe MPU3MPYIOLLIEN NMEHKM ()KENTOW, CUHERN, 3eNeHON, KpacHOM 1 Aap.).

MNK-4.3 MCHOﬂb3yeT KoMnnekc reofioro-mmHepanorm4eckmx n reoxmmm4yeckmx MmetToaoB uc-
cnepoBaHUN Ans BblsiBJIEHUA nepCneKTUBHbIX Yy4YaCTKOB NOUCKOBbIX pa60T n MeCTOPO)KAeHVIVI
TBepAblX NONe3HbIX NCKOMaeMbIX

1) 3aKkpbITble 3agaHug (TecToBble, CpeaHUN YPOBEHb CITOXKHOCTU):

SA0AHUE 1. OtpaxaTtenbHasi CnOCOBHOCTb PYAHOro MUHepana — 37o:



a) CBOMCTBO pPyAHbIX MUHEpPAnoB oTpaXaTb TO UNN MHOE KONM4YeCTBO NafaloLero Ha HUX
cBeTa;

6) CBOMCTBO PYAHbIX MUHEPAriOB MEHsSITb CTENEHb CBOEN SIPKOCTY;

B) CBOWCTBO pyAHbIX MMHEpPASIOB B3aMMOAENCTBOBATbL C XMMUYECKMMU peakTuBamu

SAOAHWNE 2. N3yyeHne CTpyKTyp pya HEOBXoaMMO Ans:
a) onpepaeneHus nocreaosaTenibHOCTU MUHEpanoobpa3oBaHUA U reHe3unca pya;
6) TeXHONOrn4ecKkon oLEeHKM U NPOrHo3a noBeAeHUA pyabl B npouecce oboralleHus;
B) onpeaeneHns kayecTsa pya, cogepXaHus nonesHbiX KOMNOHEHTOB U BPeAHbIX NPUMECEeN.

3A0AHUE 3. lNo reHe3ncy MuHeparnbHble 3epHa NoApasaensaioTcs Ha:
a) KpucTtannumyeckme, KOppO3MOHHbIE, KnacTuyeckue
6) KOPPO3MOHHbIE, MeTa3epHa, kKpuctannobnacTbl
B) KpUcCTannmyeckme, KOppo3MOHHbIe, MeTa3epHa; KpuctannobnacTbl, KnacTuyeckue

2) OTKpbITble 3aaHus (TECTOBbIE, NOBbLILUEHHbLIW YPOBEHb CIIOXHOCTU):

3A0AHUE 1. Kakne 3agaum pewaet muHeparpaduna?
OTBeT: M3yyeHne BeweCTBEHHOro cocTaBa U CTPYKTYpbl pyAbl.

3) OTKPbITbIE 3a0aHUSA (MPaKTUKO-OPUEHTMPOBAHHASA 3a4a4a, NOBbILIEHHbLIA YPOBEHb CNOXHOCTM):

S3AOAHUE 1. HanuwwuTe nogpobHyo cxeMy onucaHusa aHwnunda.

OTBeT: Pe3ynbTaThl MUHeEparpaduyeckmx nccrnegoBaHui pyabl NpeacTaBnaioTcs B BUAe ONUCaHUSA aH-
LM OB, KOTOPOE BLIMOHAETCA MO crieayoLLen cxeme (NnaHy):

1) Ne aHwnnda, npmBA3sKa;

2) Ha3BaHue pyAabl (MOSHLIM MUHEpParbHbLIM COCTaB) NO COAEPXKaHWUIO PYAHLIX MUHEParioB;

3) KONMYecTBO PyAHbIX MUHEPanoB B 06bEMHbIX MpoueHTax (onpedensieTcs npu BM3yanbHOM CpaBHe-
HUW C 3TanoHHOW Amarpammon (puc. 12) — meToa cTaHO4apTHOro npenapara) ¢ BblAeNeHNeM rnaBHbIX
(>1%), BTOpOCTENEHHbIX (<1%) 1 peakux (eQUHNYHbLIE 3epHa);

4) onucaHue Kaxagoro pyaHoro MvHepana (dopma 3epeH, pa3mepbl, Xapaktep pacnpegeneHus B pyae,
dumsnyeckne guarHocTmyeckme npusHaku, pesynbtaTbl QUAarHOCTUYECKOro TpasneHus, cnocob nposene-
HUS1 MUKPOXMMUYECKOW peakumn 1 ee pesynbtaT, NoATBEPXKAaoLLMA NPaBUNbHOCTL onpeaerneHns);

5) cTpyKTypa pyasbl;

6) B3aMMOOTHOLLUEHUS MWUHEpanoB mexay cobow (CpacTaHus, BKIOYEHUS, CEKyLLMe XWUIKWU, KanuMbl U
1.0.);

7) BbIBOAbI O NOCNeaoBaTeNbLHOCTU BblAENeHUs MMHeparnos;

8) BTOpMYHbIE n3MeHeHUs B pyae (apobneHne, cMsTME 1 NepekpucTaninsaunumn MMHepanos);

9) MukpodoTorpadun U 3apucoBKM XapakTepHbIX y4aCcTKOB (Mpu HeoBXxoanmMocTH).

Kputepumn v wkanbl oleHMBaHUA:
[nsa oueHmBaHWA BbINONHEHWS 3a4aHunii ucnonb3dyeTca bannbHas wkana:
1) 3aKpbIThle 3a0aHUs (TECTOBbLIE, CPEAHUIA YPOBEHb CNOXHOCTK):
e 1 6ann — ykasaH BEepHbIN OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YaCTUYHO.
2) OTKPbITblE 3a4aHUS (TECTOBLIE, NOBLILUEHHbIV YPOBEHb CIIOXHOCTW):
e 2 Ganna — ykasaH BEpHbI OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YaCTUYHO.
3) OTKpbITblE 3a4aHMsA (NPaKTUKO-OPUEHTMPOBAHHAA 3a4a4a, NOBbILEHHbIV YPOBEHb CMOXHOCTH):
¢ 10 GannoB — 3agava pelleHa BepHO (Mory4yeH NnpaBuIibHbIA OTBET, 0O0OCHOBaH (apryMeHTUpO-
BaH) XO4 peLLeHmns);
e 5 0annoB — pelleHne 3ada4yn CoaepXKUT He3HaYMTENbHbIE OLNOKM, HO NpUBEAEH NPaBUIbHbIV
X0 PacCy>XOEHWUI, U NonyYeH BepHbI OTBET, HO OTCYTCTBYEeT 0OOCHOBaHWE XO4a ee pelueHus,
NN 3aaya peleHa He MOMHOCTbI0, HO MOJSTyYeHbl NPOMEXYTOYHble pe3ynbTaThl, OTpaxarowme
NPaBUNbHOCTb X04a PELLEHNS 3afauu;
e 0 6annoB — 3agaya He pelleHa Unu peLleHrne HeBEpPHO (Xon peLleHnst ONBOYeH Unm cCoaepxm
rpyoble ownbKn, 3HAYMTENBHO BNUSIIOLLNE HA JarnbHENLee N3ydYeHne 3agayn).




