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PABOYASA NMPOrPAMMA YYEBHOU ONCUUMIIUHDI
B51.B.12 OnTnyeckme metoabl U3yHEeHUA PYAHLIX MUHEpanoB

1. Koa u HaumeHoBaHue HanpasneHusa nogrotoBku: 05.03.01 Neonorus

2. ﬂpocbvmb noaroTtoBku:. eonormyeckasi CbeMKa U NOUCKU TBepAbIX MOJNEe3HbIX UCKO-
naemMbIiX

3. KBanudukauma BbinycKHUKa: 6akanaBp
4. dopma oby4eHus: ovHas

5. Kacbeapa, oTBevawLlias 3a peanusaumio AUCUMNIIMHBLI: kadeapa nonesHbIX Mckonae-
MbIX U HeAPONObL30BaHUS

6. CoctaButenm nporpamMmmbl. QOLUEHT NMonsikoBa TatbsiHa HMKoNaeBHa, K.r.-M.H.

7. PekomeHpgoBaHa: HMC reonornyeckoro dakynbteta, npotokorn Ne 9 ot 29.05.2023 r.
8. YuebHbIn roa: 2024-2025 CewmecTp: 4




9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu ocBoeHus y4ebHON OANCUMNNHBI ABASIOTCA:

- NoflyYeHne HaBbIKOB ONArHOCTUKN PYyAHbIX MUHEpParibHbIX accoumauuin ¢ MOMOLLbIO ONTK-
4EeCKOW MUKPOCKOMMUMN OTPaXXeHHOro CBeTa;

- NoslyYeHVe HaBbIKOB BbISIBNEHUS FeHEeTUYECKUX U TEXHOMNOrMyecknx ocobeHHocTen pya c
MOMOLLbIO ONTUYECKON MUKPOCKOMNMNM OTPaXKEHHOTO CBeTa.

3adayu y4ebHON ANCLMNINHBI:

- 3HAKOMCTBO C YCTPOWCTBOM PYAHOrO MUKPOCKONA;

- U3yYeHMe ONTUYECKNX, (PU3NYECKUX U XMMUYECKUX ANarHOCTUYECKUX NMPU3HAKOB PyaHbIX
MWHepanos;

- U3y4YeHWe OCHOBHbIX TUMOB CTPYKTYP PYA4;

- U3yYeHne xapakTepuCcTuK Hanbonee pacnpoCTpaHEHHbIX PyaHbIX MUHEPArOB;

- OCBOEHME MEeTOAMKN ONUCaHNS aHLWNMAGOB U COCTaBIEHNs oT4eTa No MUHeparpaguye-
CKUM MCCneaoBaHUsAM.

10. MecTo y4ye6HOM ancumnnuHbl B cTpyktype OOI: bnok B1; yactb, hopmupyemas yvact-
HMKaMmn obpasoBaTenbHbIX OTHOWEHUA. [Ina ee ocBoeHUs TpebytoTca 3HaHUSA, YMEHUS N HaBbl-
Kn, dpopMmmpyemble npeflecTBYWNUMHU gucuunnmHamu: Xumus, dusumka, MuHepanorus, O6-
wasa reonorus, MNetporpacdumsa. 3HaHMSA, YMEHUS U HaBbIKWM, dOPMUPYEMbIE OAHHOW y4ebHON
AncumnnnuHoun, Heobxoammel Ans nocnenywmx y4edbHblx aucumnnnmH: OCHOBbLI MOUCKOB U pas-
BeJKM MeCTOPOXAEHUN MONe3HbIX MCKonaeMblx. PasBeadka u reonoro-akoHoOMU4eckasi oueHka
MeCTOPOXAEHUN NOMe3HbIX UCKOMaeMbIX.

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUst MO AUCUUNNMHEe/MOAYNIO (3HAHUSA, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NMIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kon HaseaHue komne- Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
TeHUMn
MK-4 | CnocobeH nposo- MK-4.2. | BbinonHseTt akcnepumeH- | 3HaTb: YCTPONCTBO PYyOHbLIX MUKPOCKOMOB.
ANTb 06OCHOBaH- TanbHble 1 nabopatop- | YMeTb: onpefenstb pygHble MUHepanbl C
HYIO OLIEHKY nep- Hbl€ UCCNeJOBaHNS No- | NOMOLLLID PU3NYECKUX U XUMUYECKUX On-
CneKkTuB nccnego- poa v pya, ucnonb3ays arHOCTMYeCKMX MPU3HaKoB, onpedenuTernb-
BaHHbIX Mrowaaen COBpPEMEHHbIe reonorn- | Helx Tabnuu.
Ha oBGHapyxeHune yeckue npubopsbl, ycta- | BnageTe: HaBblkamu paboTbl Ha coBpe-
MECTOPOXAEHMUN HOBKW 1 MHOE 060pYyao- | MEHHbIX PYAHbIX MUKPOCKOMaXx.
TBEepAbIX NOMEe3HbIX BaHue.
MNK-4 vickonaemelx MK-4.3 Wcnonb3yeT komnnekc 3HaTb: TeopeTUYeckne OCHOBbI PYOHON

reonoro-
MUHepanorm4ecknux n

MUKpOCKONUM U napareHeTun4eckoro aHanm-
3a pyA.

reoXMMmMYeckmx MeTon0B
nccrnenoBaHUn Ang Bbl-
ABMEHUSA NepcrneKkTUBHBLIX
y4acTKOB MOWUCKOBLIX pa-
60T U MeCcTopOXOeHUN
TBEepAObIX NOMe3HbIX UCKO-
naembix.

YMeTb: aHanusanpoBaTb M 0606LaTe MUHe-
parpaduyeckMe OaHHble, AaBaTb MOSHYHO
XapaKTepucTrKy aHWNnoB.

BnageTtb: HaBblkamMu BOCCTaHOBSEHUSA YC-
nosun ob6pasoBaHMA pyd Ha OCHOBaHWM
3HaHMA WX BELLECTBEHHOro CcocTaBa M
CTPYKTYPHO-TEKCTYPHBLIX 0COBEHHOCTEN.

12. O6beM AucuUNnIuHbI B 3a4eTHbIX eanHuuax/vyac. 2/72

dJopma npome)KyTquoﬁ aTTecTauumn 3avet

13. TpyaoemkocTb No BMAaM y4ye6Hon paboTbl

TpynoemMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
4
AyaNTOpPHbIE 3aHATUS 38 38

B TOM Yucne:

neKkumm

npakTu4eckme




| nabopaTtopHble 38 38
CamocTosaTenbHas paborta 34 34
dopma NPoOMEXYTOUHOW aTTecTaumnm
(3a4em — 0 yac.)
UToro: 72 72

13.1. CopepkaHMe QUCLUMIUHDI

Peannsauus
pasgena guc-
Ne n/n Haumerosakme pasaena CopepxxaHve pasgena gUCLMNnHbI LMNAWHBI C Mo-
ANCUUNNNHBI N
MOLLbIO OHMamnH-
Kypca, QYMK
1. JlaGopaTopHble 3aHATUA
Llenn n 3apgayn muHeparpadmyecknx nccnegoBaHun. «OnTnyeckue
AnnapaTtypa ons npoBefeHns nccneaoBaHun (pyaHele | MeToabl nsyde-
11 BeseneHve B pygHylo MuK- mMukpockonsl MUH- 9, NMNonam, MMKpocKkon cpaBHEHMS, HUA PYOHbIX MU-
' pocCKonuio. ocBeTuTenun, Habop 06bLEKTMBOB 1 okynsipos). MNpuro- HeparoB»
TOBJIEHNe npenapaTtoB Ans HabnogeHus. AnarHoctu-
YecKune Npu3Haky pyaHbiX MUHEPAarnoB.
OTpaxaTenoHas CNOCOBHOCTb: CYLLHOCTb SABMEHUs, «OnTuyeckue
mMeToAbl onpeaeneHns (06 beKTUBHbIE N CyObEKTUB- MeToAbl nsyye-
Hbl€), 3TanoHbl ANS U3MEPEHUs], CUCTEMATNKA MUHE- HUS pPYOHbIX MK-
panoB. LiBeT pyaHbIX MMHEpanoB: cBoeobpasne okpa- | HepanoB»
CKM MUHEeparoB B OTPaXeHHOM CBeTe, MeTobl onpe-
aenexHus.
dusmnyeckme gmarHoctude-
OTHOLEHME pyaHbIX MUHEPAnOoB K MONsipu3oBaHHOMY
1.2 CKMe NPU3HaKN pyaHbIX MU- i
Hepanos ceeTy. BHyTpeHHue pedonekcsi: ycnosus HabnoaeHus,
3aBMCUMOCTb OT OTpaXaTenbHOM cnocobHocTu. TBep-
OOCTb: METOAbI onpeAeneHnsa ¢ NOMOLLbIO UMM, MO Xa-
pakTepy NOBEpXHOCTH, Mo penbedy, abpasmBHbIM
LWITPUXaMm, MmHepanam Lwkansl Mooca, ¢ MOMOLLbIO
MukpoTBepgomeTpa NMT-3.
MarHuTHOCTb.
Xnmundeckoe gmarHoctudeckoe TpaBsneHue: ctaHaapT- | «OnTuyeckue
HbIi HAOOP peakTNBOB, TEXHMKA TPABMNEHUS, pe3ysb- MeToabl nsyye-
13 XvMudeckme anarHocTuye- | TaTbl TP@BNEHUS, UICTOYHMKN OLLMOOK 1 MeToabl UX HUS PYOHbIX MK-
' CKMe NpusHaku. npegynpexgeHuns. MukpoxmuMmyeckne peakuun: peak- | Heparnos»
TVBbI PaCTBOPUTENU U NPOSABUTENN, METOAbl NpoBeae-
HUS peakuun.
OnpegeneHve pa3vepos u MeToabl n3amepeHus pasmepos 3epeH. Okynsap- «OnTuyeckue
14 coaepaHusa pyaHbIX MUHE- | MUKPOMETP 1 00bekT-MukpomMeTp. MeToabl onpegene- | MeToabl n3yye-
' panoB. MeToauka onucaHusi | HUst KONUYECTBA PYLAHbIX MUHEPANOB B 00 bEMHbIX HUS PYOHbBIX MU-
aHwnundgos npoueHTtax. Metoauka onvcaHns aHLWNMgos. HepasoB»
CTpyKTypbl pya. XapakTepucTuka oTAenbHbIX TUMOB «OnTnyeckue
CTPYKTYp. MeToapbl nsyyeHus cTpyktyp pya. lNocneno- | meTtoapl nsyye-
15 CTpyKTYpbI PYa BaTenbHOCTb BblAeneHus MuHepanos. Kputepuu on- HUS PYOHbBIX MU-
pegeneHusa nocnegoBaTenbHOCTU KpUcTannusaumm Heparnos»
MUHepanoB U COCTaBneHne cxem. ATanbl 1 cTagun
MUHepanusaunn. leHepauun MUHEPanoBs.
13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Buapbl 3aHATUIR (KONWUYECTBO YacoB)
Ne HaumeHoBaHue Tembl oYY ——————
n/n (pasgena) gucumnmmHbI Jlekunn MpakTuyeckme | JlabopaTopHble paGoTa Bcero
11 BBegeHve B pygHyo Muk- 3 > 5
POCKOMNUI0
dunanyeckne gnarHocTu-
1.2 | Yeckune npusHaky pyaHbIX 14 8 22
MUHepanos
13 XuMunyeckme gmarHocTu- 9 8 17
YecKne NpU3HaKu.
14 OnpepeneHune pasvepoB 6 6 12
W cofepaHus pyaHbIX




MuHeparsnos. MeToguka
onvcaHnsa aHwnndos

5. | CTpykTypbl pyq 6 10 16

NToro: 38 34 72

14. MeToan4eckue yKkasaHus Ans 00y4aroLWwmxca N0 OCBOEHUIO AUCLUMIINHDI:

B pamkax gucumnnuHbl npegycMOTpeHbl cneaylowme obpasoBaTerbHble TEXHONormu: nabopaTopHble
3aHATUS M caMocTosTenbHas paboTa cTygeHToB. Ha nabopaTopHbIX 3aHATUSIX paccMaTpuBaloTcs Teo-
peTuyecKkne OCHOBbI PyAHOW MUKPOCKONWUW; NpUobpeTatoTcsl HaBblKM ANArHOCTUPOBAHUSA PYOHbIX MUHE-
panoB C MCMOSfb30BaHUEM MNONAPU3ALLMOHHOIO MUKPOCKOMNA OTPaXKEHHOro CBeTa, OnpeaenuTenbHbIX
Tabnvy 1 napareHeTUYecKoro aHanumsaa.

Mpun nogrotoBke K NabopaTOpPHOMY 3aHATUIO CTYAEHTY HEOOXOAMMO U3Yy4nUTb TEOPETUYECKUA MaTepuan,
KOTOpbI ByAeT MCNonb30BaTbCA B XOA4E BbINOMHEHWs nabopaTopHon paboTbl. HyXXHO BHMMAaTENbHO
npoynTaTb MeToau4eckoe ykasaHue (onvcaHue) k nabopaTtopHon paboTe, NpoaymaTh NnaH NpoBeaeHUs
paboTbl, MOArOTOBMTL HEOOXOoaUMbIE BriaHku 1 Tabnuubl 4ns 3anncen HabniogeHin. HenocpeacTBeHHO
BbINOSMIHEHMIO NabopaTopHon paboTbl NpeaLwecTByeT KpaTKMiA Onpoc obyvatolmxcsa npenofaBaTenem
ONSA BbISABNEHWSA UX TOTOBHOCTM K 3aHATUIO. Mpn BbinonHeHun nabopatopHon paboTbl Heo6Xxo4MMbl crne-
aywuime onepaumn: a) nogrotoBka MMKpockona; 6) Bocnpon3BegeHMe n3y4aemoro siBfeHust; B) onpege-
NeHne QUarHOCTMYECKUX MPU3HAKOB pyaHbIX MUHEpPA; I) aHanuns3, obpaboTka gaHHbIX U 0600w EeHNe pe-
3ynbTaToB.

[nsa ycnewHoro oBnageHnsa Kypcom Heobxoammo obs3aTensHO nocewaTb Bce 3aHATUA. B cnyvasax npo-
nycka 3aHATUSA CTyAEeHTY HeobBX04MMO CaMOCTOATENbHO U3Yy4nUTb MaTepuan 1 OTBETUTb HA KOHTPOSbHbIE
BOMPOCHI MO NPOMyLlEeHHOW TeMe, B TOM 4ncne Ha obpasoBaTtenbHom noptane BIY (https://edu.vsu.ru).
B xoge 3aHATMI oby4varowmmMcs peKoOMeHAYyeTCs: BECTU KOHCMEKTUpOBaHWe yyebHoro maTtepmana; o6-
paliaTb BHMMaHMe Ha KaTteropun, opMynumpoBKKU, packpbiBatoLLmMe CoOaepXXaHme TeX U UHbIX SBIIEHU
N NPOLECCOB, Hay4Hble BbIBOAbLI U MpaKTUYeCKne pekomeHaaunm rno ux NnpMMeHeHuIo; 3agaBsaTb nNpeno-
AaBaTesnio YTOYHSAIOLWME BOMPOCHI C LIENbI0 YACHEHNS TEOPETUYECKNX NOMOXKEHWIA.

CamocTodatenbHasa paboTta CTy4eHTOB npeanonaraeT udydeHve y4ebHon 1 Hay4yHOW nutepaTypbl No OT-
AenbHbIM BOMPOCaM TEMaTMYeCKOro niaHa AUCUMNINHBI, NOArOTOBKY K MpakTnyecknum pabotam, camo-
cToATenbHoe MuUHeparpadumyeckoe onpeneneHne MMHeparnos; NOAroTOBKY K TEKyLLEMY KOHTPOS ycne-
BaeMoCTW.

Ha obpasoBatenbHOM nopTane «ONeKTPOHHbIM yHUBepcuTeT BITY» nmeeTca anekTpoHHbIN Kypc «OnTu-
Yyeckne MeTofbl M3y4eHUs pyaHbIX MUHEPanoB», KOTOPbIMA BKMoYaeT B ceba npeseHTauum no TeopeTu-
YeCKOM YacTK, YKa3aHus K BbINOMHEHMIO MPAKTUYECKNX paboT, CCbIfKM Ha AOMOMHUTENbHYO NUTepaTypy
1 MaTepuanbl NPOMEXYTOYHON aTTecTalmu.

15. NMepe4yeHb OCHOBHOM U JOMOJIHUTENbHOMN NUTEPATYPbIl, PECYPCOB MHTEPHET, He06Xxo-
ANMbIX AN OCBOEHUS QUCLUNIIUHDI

a) OCHOBHag nuTeparypa:
Ne n/n McTouHUK

1 OnTnyeckme MeToAbl N3y4eHns pyaHbIX MUHEpPanoB. Y4ebHo-meTogmyeckoe nocobue / coct. T.H.
Monskosa, C.M. lNunioruH. - BopoHex: N3a-8o BopoHex. roc. yH-Ta, 2019. — 40 c.

6) JononHWUTeNbHas NuTepaTypa:

Ne n/n McTouHUnK

Baxpomees C.A. PykoBoacTteo no muHeparpachum / C.A. Baxpomees; M. ynp. ropHoOMeTannypr.

2 BY30B, VIpKyT. ropHOMeTannypr. uH-1. — 3-e nsg., ucnp. n gon. — Npkytck: pkyT. KH. n3a-Bo,
1956. — 264 c.

3 BonbiHcknin N.C. OnpegeneHne pyaHbix MUHepanoB nog mukpockonom: [B 3 1.] / N.C. BonbIHCKUAA.
— 2-e u3a., nepepab. n gon. — M.: Hegpa, 1966. — 349 c.

4 FOwko C.A. MeTtogbl nabopaTopHoro nccnegosanms pya / FOwko C.A. U3g. 5-e. — M.: Hegpa, 1984.
—389c.

5 WcaeHko M.I. OnpegenuTens rmaBHENLWINX MUHEPAIOB pya B oTpaxeHHom ceeTe / M.I1. VicaeHko,

C.C. bopuwaHckas, E.JI1. AdaHacbeBa. — Mocksa : Hegpa, 1978. — 255 c.

LWymckasn H.U. T'eHeTnyeckasa mnHeparpadus: Metoguyeckoe pykosoactso / H. U. Wymckas, B.[.
6 Naxuuukasd, H.B. Paxvaxoea; M-Bo npupoa. pecypcoe Poc. ®egepaumnun. Bcepoc. Hayu.-nccnegq.
reon. uH-T um. A.lN.Kapnunckoro (BCEIEW). - Cankt-lNeTepbypr : N3g-8o BCEMEN, 1999 .— 99 c.
Pampgop 1. PygHble muHepansl u ux cpactadus / Pamgop M. — M.: N3g-Bo nHocTp. nuT-pbl, 1962. —
1132 c.



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

MaHkpaTtbes, .B. JlabopaTopHble MeTOAbl UCCNEAOBAHUS MONE3HbIX UCKOMAEMbIX [QNEeKTPOHHbIN
pecypc] : MeTOA. ykasaHus K nab. npakTukymy no muHeparpadgum / IN.B. MNaHkpaTbeB .— OpeHbypr :
oy Ory, 2003 .— 31 c. — Pexum goctyna: https://rucont.ru/efd/213128

B) MH)OPMaLMOHHbIE 3MIEKTPOHHO-06pa3oBaTesibHble pecypcbl (odrumanbHblie Pecypchl UHTEPHET):

Ne n/n Pecypc

9 OneKTpoHHO-6MbnnoTeyHasa cuctema «YHuBepcutetckas 6ubnmnorteka online» http://biblioclub.ru

10 OneKTpoHHO-6nbnmotevHas cuctema «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru

11 OneKkTpoHHO-6nbnuoteyHasa cuctema «JlaHb» https://e.lanbook.com

12 http://geokniga.org - BecnnaTHbIN HEKOMMEPYECKMIN CrPaBOYHO-06pa3oBaTenbHLIN nopTan Ans
reornoros, CTY4EeHTOB-reos10ros
OnNeKTPOHHBbIN y4ebHbIN Kypc: OnTudeckme MeToabl N3ydeHus pyaHbIX MUHEpParos -

13 : .
https://edu.vsu.ru/course/view.php?id=2395

16. NMepe4yeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHns AN CaMOCTOATENIbHOW paboTbl

Ne n/n McTOYHUK
1 OnTnyeckme MeToabl U3y4eHnst pyaHbIX MUHeparnoB. Y4ebHo-meTogmdeckoe nocobue / coct. T.H.
Monsikoea, C.M. NMuntorvH. - BopoHex: N3a-Bo BopoHex. roc. yH-1a, 2019. — 40 c.
OcHoBbl MUHeparpadwumn : y4ebHoe nocobue : [ans CcTyd. OHEB. U 3a04. OTA-HUI reon. dak. BopoHex.
2 roc. yH-ta, ansa cneumansHoctn 020301 - Meonorus] / BopoHex. roc. yH-T ; cocT. : N.K. Kosanb , T.I1.
KopobkunHa .— BopoHex : WML BI'Y, 2011 .— 41 c. : un., Tabn. — bubnwnorp.: c.40.

17. 06pasoBaTeanble TeXHOoJ1ormn, ncnonb3yembie nNpun peanniauumm yqeGHoﬁ auncuumn-

INVHBI,

BKNOYaA AUCTaHUMOHHbIe obpasoBaTtenbHble TexHonorum (AOT, aneKTpoOHHoe

oby4eHue (J0), cmewaHHOe O0Gy4YeHue):

I'Iporpamma peann3yeTca C NCnojib3o0BaHNEM 3NEKTPOHHOIo o6yqu|/|;| n c nppumeHeHnem ANCTaHUMOH-
HbIX O6pa3OBaTeJ'IbeIX TEXHOMOTUN.

Nenn [MporpammHoe obecneyeHne
1 WinPro 8 RUS Upgrd OLP NL Acdmc
2 OfficeSTD 2013 RUS OLP NL Acdmc
3 HewuckntounteneHble npaea Ha MO Kaspersky Endpoint Security ana 6usHeca — Paclumnpen-
HbI Russian Edition
4 MporpammHas cuctema ans obHapyXeHNs1 TEKCTOBbIX 3aMMCTBOBAHWUI B Y4EOHbIX 1 HAY4YHbIX

paboTtax AHTunnarnat.BY3

18. MaTtepnanbHO-TeXHU4YECKoe obecneyeHme ANCUMNIINHDI:

Ne ay- H T M 6
an- Aapec asBaHue ay- un ayguTo- atepuanbHoO-TexXxHU4Yeckoe obec-
autopumn puun neyeHuve
TOpUU
117 r. BopoHex, YHu- nabopartopusi nabopartopus Mwukpockonbl P-312 (12 wT.), konnekums
BepcuTeTckad nn.1, | MuHeparpadun pya, 3a4eTHas KONneKums, Konnekums
nepBbIn KOpNyc aHWIIMAOB, UrONKN CTarnbHble, MeaHbIe,
KOMOAKN ANS aHLWMdOB, XMMU4eckue
peakTuBbl, NpeaMeTHble cTekna

19. OueHou4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEHKM OCBOEHUS 0by4YaroLmMMncs y4ebHOro matepuana onpegensieTcs cogepkxaHmem
cnegyloLmx pasgenos AUCUUNNHLI

No HaumeHoBaHwue pasge- Komne- WHamnkaTtop(bl)
o/n | 1@ AvcumMnmHe (mopy- TeHLMA(W) [OCTUXKEHNSA OueHouHble cpeacTBa
ng) KOMMNEeTEeHLMMN
1.1 | BBeaenve B pyaryio MK-4 MK-4,2; TIK-4,3
MWKPOCKOMUIO




No HanmeHoBaHue pasge- Komne- WHankaTop(bl)
o/n | 1@ AnCUMNMHbI (mopy- TeHUMA(M) OOCTMXKEHNS OueHouHble cpeacTBa
ns) KoMMeTeHumn
dusnyeckne anarHo-
1.2 | cTU4ecKkne nNpusHakm MK-4 MK-4,2; NMK-4,3 KoMnnekT npakTuyeckmx 3agaHum 1
pPYOHbIX MUHEPAIOB
1.3 Xvmueckue auaro- MK-4 MK-4,2; NMK-4,3 KoMnnekT npakTtuyeckmx 3agaHum 1
CTUYECKNE NPU3HAKN.
OnpepeneHue pasve-
pPOB 1 coaepXaHusa pya-
1.4 | HbIX MMHepanoB. MeTo- MK-4 MK-4,2; NMK-4,3 KoMnnekT npakTuyeckmx 3agaHmm 3
AnKa onucaHus aH-
Lngos
5. | CTpyKTypbl pyA MK-4 MK-4,2; NK-4,3 KoMnnekT npakTuyeckmx sagaHum 2
lMpomexyTouHasa aTTecTaums
Bonpocbl 3a4eTa
dopma KOHTpons — 3a4eT

20. TunoBble OUEHO4YHbIEe cpeacTBa U MeToAuYecKue matepuanbl, onpegensiiowme npo-
LeAypbl oLueHUBaHUA

20.1. TekyLW M KOHTPOSb YCNeBaeMoCcTu

KoHTponb ycneBaeMocTu No AUCUUMNIIMHE OCYLLECTBISAETCS C NOMOLLBIO CreaytoLmMX OLEeHOYHbIX
CpeacTB: KOMMMEKT NPaKTUYECKMX 3a4aHunI

[MepeveHb NpakTUYeCcKMxX 3agaHnn

KomnnekT 3apgaHumn Ne 1
1. OnpegennTtb buanyeckne AMarHOCTUYECKME MPU3HAKU (OTpaXaTenbHyl CMocoOHOCTb, LBET, ABYOTpaXeHue,
BHYTPEHHUE pedneKchbl, aHU30TPONMIO, TBEPAOCTb, MAarHUTHOCTL) NUPUTA.
2. Onpegenutb U3MYECKMe OUArHOCTUYECKME NPU3HaKku (oTpaxkaTerlbHyt CMOCOBHOCTb, LBET, ABYOTpaXeHue,
BHYTPEHHUE pedNeKChbl, aHM30TPONUIO, TBEPOOCTb, MAarHUTHOCTb) XanbKonupuTa.
3. Onpegenutb u3MdeckMe OuarHoCTUYECKMe NMpusHakyu (oTpakaTerbHyl CrocOOHOCTb, LBET, ABYOTPaXXeHue,
BHYTPEHHUE pedneKkchbl, aHM30TPONMI0, TBEPAOCTb, MarHUTHOCTb) apceHonMpuTa.
4. OnpegenvTb (buanyeckne AMarHOCTUYECKMEe MPU3HaKU (OTpaxaTenbHyl CnocOBHOCTb, LBET, ABYOTpaxeHue,
BHYTPEHHUE pedneKchbl, aHM30TPOMNMI0, TBEPLOCTb, MarHUTHOCTb) MONMBAeHUTA.
5. Onpegenutb un3nMyeckme OUarHoOCTUYECKMe Npu3Haku (oTpakaTerbHyt CMoCOOHOCTb, LBET
BHYTPEHHUe pedneKkechbl, aHM30TPONMI0, TBEPOOCTb, MarHUTHOCTb) BonbdpamMuTa.
6. OnpenenuTtb uUsnyeckue guarHOCTUYECKMe NpusHaku (OTpaxaTemnbHYH CMOCOGHOCTb, LBET, OBYOTPaXeHue,
BHYTPEHHUE pedfekchbl, aHU30TPOMNMIO, TBEPAOCTb, MAarHUTHOCTL) KaccuTepuTa.
7. Onpegenutb U3MYecKMe OUarHOCTUYECKNE NMPU3HaKyM (oTpakaTerbHYl CrocoOHOCTb, LBET, ABYOTPaXXeHUe,
BHYTPEHHUE pedNeKChbl, aHM30TPONUID, TBEPOOCTb, MAarHUTHOCTL) XpOMMUTa.
8. Onpegenutb u3MyeckMe OUarHOCTUYECKME NMPU3HaKyM (oTpakaTerbHyl CrocoOHOCTb, LBET
BHYTPEHHUE pedNeKChbl, aHM30TPONUID, TBEPAOCTb, MarHUTHOCTL) aHTUMOHUTA.
9. Onpegenutb U3MYECKME OUArHOCTUYECKNE NMPU3HaKKM (oTpakaTerbHYl CrocOOHOCTb, LBET, ABYOTPaXeHUe,
BHYTPEHHUE pedneKchbl, aHU30TPONuIo, TBEPLAOCTb, MAarHUTHOCTb) MUPPOTUHA.
10. OnpegennTb XMMUYECKME OUArHOCTUYECKNE NPU3HAKN NupuTa.
11. OnpegennTb XMMUYECKME ONArHOCTUYECKME NPU3HAKN XanbKkonmpura.
12. OnpegennTb XMMUYECKME OUarHoOCTUYECKNE NPU3HaKM apceHonnpuTa.
13. OnpegennTb XMMUYECKME OUarHoCcTUYeCKne npusHakm monubaeHuTa.
14. OnpegennTb XMMUYECKME OUarHoCTUYECKNE NpU3HaKkn BonbdpamuTa.
15. OnpenennTb XMMNYECKME ONarHoCTUYECKNE NPU3HaKM Kaccutepura.
16. OnpenennTb XMMNYECKME ONArHOCTUYECKNE NPU3HAKM XpOMUTA.
17. OnpenennTb XMMNYECKME ONArHOCTUYECKNE NPU3HAKM aHTUMOHUTA.
18. OnpenennTb XMMNYECKME ONArHOCTUYECKNE NPU3HAKM NMMPPOTHHA.

ABYOTpaxeHue,

[ABYOTpaxeHue,

KomnnekTt 3agaHun Ne 2
. OnpegennTb KpUCTanNIMYeCKM3epPHUCTbIE CTPYKTYPbI pya B aHWnudax ydebHom konnekuum.
. Onpegenntb MeTa3epHNCTbIE CTPYKTYPbI PYA B aHLWINMGax y4ebHOM Konnekumm.
. OnpegennTtb KONNougHbIE CTPYKTYPbI pya B aHWNudax y4ebHom Konnekuuu.
. OnpegennTb KOPPO3MOHHbBIE CTPYKTYPbI PYA B aHwnmndax y4edHom Konnekumm.
. OnpegennTtb KpucTannobrnacTMyeckne CTpyKTypbl pya B aHwnmndax y4edHom Konnekumnm.
. OnpegennTb METaAKONMNOUAHBIE CTPYKTYPbI pya B aHWMdax y4ebHom Konnekumu.
. OnpegennTb CTPYKTYpbI pacnaga TBEpAOro pacTeopa B aHLWnMdax y4ebHoM Konnekuum.

NO O WN



8. OnpegennTb KaTaknacTMYeckne CTPYKTYpbl pya B aHLWNndax y4ebHol Komnnekuuu.
9. OnpegennTb CTPYKTYPbI Py 0Ca[04YHOro reHesuca B aHWwmMdax y4eGHOM Konnekumu.

KomnnekT 3apgaHuin Ne 3
1. CamocToaTensHO onpeaenuTb ABa pPyAHbIX MUHEpana B OTpaXXeHHOM CBETE.
2. OnpegenuTb pasMep 1 KONUMYeCTBO PYAHOro MMHepana B aHwnude.
3. OnucaTb pyaHbIi MuHepan (dopma 3epeH, pasMepbl, XapakTep pacnpegeneHusa B pyae, ousndeckme avarHo-
CTMYECKME MPU3HAKN, pe3ynbTaTbl AMAarHOCTUYECKOro TpaBneHus, cnocod npoBeaeHUs MUKPOXUMMYECKOW peakLmm
1 ee pesynbTaT, NOATBEPXAAKLNIA NPaBUIIBHOCTb ONpeaeneHns).
4. OnpegenuTb CTPYKTYPbl pyabl M cAenaTh BbIBOA O NocneaoBaTenbHOCTU BblAENEHNS MUHEParioB.
5. OxapakTepun3oBaTb BTOPUYHbIE U3MEHEHUSA PYAbI.
6. CoctaBuTb NOMHOE onucaHune aHwnmda.

20.2. NpomexyTo4yHas atrecTtayus

I'Ipome»(yTqua;l arrectaumda no gucunniimHe ocyLlecTBiaAeTCA C NOMOLLbH crneayrlimnx oue-
HOYHbIX CPpeACTB: BONPOCHI K 3a4€ETYy.

MNepeyeHb BOMPOCOB K 3a4eTy:

Ne n/n CogepxaHue Bonpoca

1 Llenv 1 3agaym onNTUHECKOro N3y4eHus pyaHbIX MUHEParos

2 YCcTponcTBo pyaHoro mukpockona MAH- 9.

3 YCTPONCTBO pyaHOro mmkpockona NMonam-311.

4 lMpenapaTbl 4ns HabngeHUs B OTPaXKEHHOM CBETE U MX MPUrOTOBMEHME.

5 [narHocTnyeckme Npu3Haku pyaHbIX MUMHEPAIIOoB.

6 OTpaxarenbHas cnocobHOCTb: CYLLHOCTb ABMEHWSs; (akTopbl, BAMSAOLIME Ha pe3ynbTaTtbl U3me-
peHus.

7 CuctemaTtuka MMHEpPanoB No OTpaXaTeribHOM CNOCOBHOCTH.

8 MeToabl onpegeneHuns oTpaxaTenbHOW CNOCOBHOCTN.

9 MeTtogabl onpegenenuns LBeTa. TanoHbl LBeTa.

10 BHyTpeHHWe pedpriekchbl: CyLWHOCTb, METOAbI onpegeneHus.

11 3aBNCUMOCTb BHYTPEHHUX pedrieKCoB OT OTpaXaTenbHOW CNocoBHOCTH.

12 MeTogbl onpegeneHns TBEpAOCTH.

13 MeTogabl onpefeneHns MarHUTHOCTMU.

14 XvMuyeckoe gnarHocTuyeckoe TpaBneHue: cTaHaapTHbIN Habop peakTMBOB 1 TEXHUKa Tpasre-
HWS.

15 Pe3ynbTaTbl XMMUYECKOro AUarHOCTUYECKOro TpasneHus. ICToYHMKM owmMboK 1 MeTodbl UX npe-
OYyNpexXaeHus.

16 MeToabl npoBeAeHs MUKPOXUMUYECKUX peaKkLMi.

17 CTpyKTYpbl pya: NOHATME U Knaccudukau .

18 Knaccudvkauns 3epeH MMHepanoB no ycrnosusiM obpasoBaHus u mopdonornu

19 XapaKkTepucTmka KpUcTaninyeckM3epHUCTbIX CTPYKTYP.

20 XapakTepucTnka KOPPO3UOHHbLIX CTPYKTYP.

21 XapakTepncTvka MeTa3epHUCTbIX U KONMOWAHbBIX CTPYKTYP.

22 XapakrepncTuvka KpucTannobnacTu4ecknx M MeTakonnomgHblX CTPYKTYP.

23 XapakTtepucTtuka CTpYKTyp pacnaja TBep4oro pacreopa.

24 XapakTepucTunka KaTakrnacTUu4ecKnx CTpYKTyp.

3aveT npoBoanTca B hopme ycTHom Becenpbl ¢ npenogasatenemM. Obyyatolemycs gaeTcs Bpems
Ha NoaroToBKY K OTBETY Ha BOMPOCHI KOHTPONbHO-N3MEPUTENbHOrO MaTepuana. B cnyyae gucraHumon-
HOro obyyeHuns 3a4eT NPOBOAUTCS B (popMe BUOEOKOH(EPEHLMN.

[nsa oueHmBaHWA pesynbTaTtoB 0OyveHUs Ha 3a4eTe UCNOoNb3YyTCA CneayoLmne nokasartenu:

1) 3HaHME TeopuUn ONTUYECKUX SBNEHWUA B NONSIPU3OBAHHOM CBETE, CTPYKTYPHO-BELLECTBEHHbIX
0COBEHHOCTEN PYyA SHAOMEHHbIX MECTOPOXAEHW, CNOCOBOB pecTaBpaumn YCrOBUW KpucTannmsaumm
MUHepanbHbIX accouMaLmnin n nocnegoBaTenibHOCTM X 06pa3oBaHus;

2) ymeHue ucnonb3oBaTb 3HAHUA NO MuUHeparpacum npu pewweHun nNpodeccnoHanbHbIX NpPo-
6nem; onpeaensiTb Nog MUKPOCKOMOM ABa pacnpoCTpaHEHHbIX MUHepana pya; NpovM3BoAUTbL CTaHAapT-
HOoEe onncaHue aHWnNUda;

3) BnageHue obuenpodeccmoHanbHbiMM 3HAHUAMN TEOPUM U METOAOB MUHeparpaduyecKkmx nc-
cnefoBaHuin; metogamm obpaboTku, aHanmaa nabopaTopHOM reosniornyeckon nHdopmauunu.

[nsa oueHMBaHMA pe3ynbTaToB 00y4eHUs Ha 3a4eTe UCNONb3YeTCH — 3a4TEHO, HE 3a4TEHO.



CooTHoLLIEHME NOoKa3aTenewn, Kputepues U LLKalbl OUEeHNBaHUA PE3YIibTaToB O6y‘-IeHI/IF|.

KpuTepum oueHnBaHnsa kKomneTeHuuin

YpoBeHb
cdopmmpo-
BaHHOCTU
KOMMeTeHUun

LLikana oueHokK

lMonHoe coomeemcmeue omeema obyyalouje2ocsi CeM MepevucsieH-
HbIM rioka3amensam. [TpodeMoHecmpupos8aHO 3HaHUe meopuu ornmuye-
CKuXx  sieneHUl 8  [IOJIIPU30BaHHOM  ceeme,  CMPYKMYpPHO-
gew,ecmeeHHbIx ocobeHHocmeli pyd 3HOO2EHHbIX MecmopoxdeHud,
crnocoboe pecmaspayuu ycrosull Kpucmanaudauyuu MUHepanbHbIX
accoyuayuli u nocrnedogsamesibHoCmu Ux o0bpasosaHusi; yMeHue orl-
pedensimb o0 MUKPOCKOMOM 08a pacripocmpaHeHHbIX MuHeparna pyo;
npou3sodumb cmaHOapmHoe orucaHue aHwiiuga, enadeHue obue-
MpogheCCUOHabHbLIMU 3HaHUSIMU meopuu u Memodos MUuHepazpagu-
yeckux uccriedogaHuli; memodamu obpabomku, aHasu3a nabopamop-
HoU 2eonioauyeckol UHGopMayuu.

lNosbiweHHbIl
ypOBEHb

3aumeHo

Omeem Ha KOHMPOJIbHO-U3MepUmesbHbIl Mamepuana He coomeem-
cmeyem 0OHOMY U3 repeyucrieHHbIX nokazamesel. HedocmamoyHo
MPo0eMOHCMPUPOBAHO 3HaHUE Meopuu OMMUYECKUX s18/1eHUl 8 ro-
J1ISipU308aHHOM ce8eme, CMpPYKMYypHO-8eWeCcmeeHHbIX ocobeHHocmel
pyd 3HAO2eHHbIX MecmopoxdeHul, crnocobos pecmaspayuu ycriosuli
Kpucmannu3sayuu MuHeparbHbIX accouyuauyuli u rnocriedosameribHo-
cmu ux obpasoeaHusi;, 00HakKo oby4darouwuticss obradaem ymeHUeM
onpedeniimb M00 MUKPOCKONOM dea pacrpocmpaHeHHbIX MUHepasa
pyd; npouzsodumb cmaHOdapmHoe ornucaHue aHwrnuga; eradeem
obwenpogheccuoHaibHbIMU 3HaHUSIMU meopuu U Memodo8 MuHepa-
epaghudeckux uccrnedosaHull; memodamu obpabomku, aHanusa nabo-
pamopHoU eeonoaudeckol UuHghopmayuu.

Ba3sosell ypo-
8€Hb

3aumeHo

Omeem Ha KOHMPOJIbHO-U3MepumesbHbIl Mamepuasn He coomeem-
cmgyem obbiM O8yM U3 nepeyqucrieHHbIX rnokasamesed. Ob6yyaro-
wutica 0eMOHCMpuUpyem 4acmu4Hble 3HaHUs meopuu OnmuYecKux
s6/1eHUl 8 [MONsIPU308aHHOM ce8eme, CMPYKMypHO-8eUEeCmM8eHHbIX
ocobeHHocmel pyd 3HOO2EHHbIX MecmopoxO0eHul, crocobos pec-
maspayuu ycrnosuli Kpucmannu3dauyuu MuHeparbHbiX accoyuauyul u
rnocnedogamernisHocmMu Ux obpa3oeaHusi, Hedocmamo4yHo enadeem
obwenpogheccuoHaIbHbIMU 3HaHUSIMU meopuu U mMemodos MuHepa-
epagbuyeckux uccriedosaHuli; Memodamu obpabomku, aHanu3a siabo-
pamopHoU eeonoaudeckol uHgopmayuu, Ho obrnadaem ymeHueM orl-
pedensimb nod MUKPOCKONoM 08a pacrpocmpaHeHHbIX MuHepara pyo;
npou3eodums cmaHOapmHoe onucaHue aHwWnuga.

lNopoeoenili
ypo8eHsb

3aymeHo

Omeem Ha KOHMPOJIbHO-U3MepumerbHbIl Mamepuasn He coomeem-
cmgyem obbiM mpem U3 rnepeyducrieHHbIX rnokasamesned. Obyyaro-
wuticas O0eMoHCmMpupyem OmpbIBOYHbIE, (hpazMeHmapHbIe 3HaHUS,
donyckaem epybble owubku npu onpedesieHuu rnod MUKPOCKOMOM
d8yx pacripocmpaHeHHbIX MUHepasnos pyd u cmaHdapmHOM ornucaHuu
aHwugha, He eradeem obuienpogeccuoHanbHbIMU 3HaHUSIMU Meo-
puu u memodo8 MuHepazpaghudeckux uccredosaHul; memodamu 0b-
pabomku, aHanu3sa jabopamopHoU 2eosioaudeckol UHghopmayuu

He 3aumeHo

20.3. PoHp OLEeHOYHbIX cpeacTB c(hOPMUPOBAHHOCTU KOMNETEHLUN

MK-4 Cnoco6eH npoBoAUTbL OOOCHOBaHHYI OLIEHKY NEepPCnekTUB UCcCneaoBaHHbIX nNnowanen Ha

oGHapy)xeHMe MecTOpOXAeHU TBepAbIX NONe3HbIX MCKOMaeMbIX

MK-4.2 BoinonHsAeT 3KcnepumeHTanbHble U flabopaTtopHbie UccnefoBaHUA nopoa v pya,

MCnonb3ys COBPEeMEHHbIe reosiormyeckme Npubopbl, yCTaHOBKU U MHOe o6opyaoBaHue

MepeyeHb 3aaaHuin 4NA NpoBepKkU cCPOPMUPOBAHHOCTU KOMMNETEHLIUK:

1) OTKpbITbIE 3aaHUNA (TECTOBbIE, NOBbLILLEHHbIA YPOBEHb CMOXHOCTH):

3AOAHUE 1. HabnogeHve aHN30Tponun Npon3BOAUTCS:




a) NpU CKpeLeHHbIX HAKONAX, BBeAEHHOM nonsipusarope U BpalleHun cTtonmka Ha 360°
6) Nnpu BBEAEHHOM NoNApM3aTope 1 BpaLleHuMn ctonuka Ha 360°
B) NPW CKPELLEHHbIX HUKONSAX 1 BpaLleHun cTonvka Ha 360°.

SA0AHUE 2. K meTogam onpeaeneHus BHyTPEHHNX pedriekCOB OTHOCATCS:
a) HabnroaeHne B YCIOBUAX KOCOro OCBELLeHUA

6) HabnoaeHMe B CKpeLeHHbIX HUKONAX

B) HaGnoaeHMe B NOPOLLKE MUHepana

r) HabnogeHne No CBETOBOW NOocke

2) OTKpPbITble 3aaHuns (TEeCTOBbIE, NOBbLILLEHHbI YPOBEHb CIOXHOCTU):

SAOAHUE 1. Kakne petanu pyaHOro MMKpoOcKona OTHOCATCA K ONTUYECKUM?
OTBeT: onak-unnrM1UHaTOpP, OKynsap, 06 bLEeKTUB, aHanu3aTop, nonapusaTop

3A0AHUE 2. 3anonHuTe nponyck:
MeToa MUKPOCKONNYECKOro U3y4eHUs B OTPaXXEHHOM CBETE PYAHbIX Y HEMPO3HAYHbIX MUHEParoB Ha3bl-

OTtBeT: MuHeparpacumsna

3) OTKpbIThIE 3a4aHUS (MPaKTUKO-OPUEHTMPOBAHHAA 3a4a4a, CPeAHUA YPOBEHb CIIOXHOCTH):

3AOAHUE 1. OxapakTtepusynte METOAMNKY ANArHOCTUYECKOro TpaeneHus (Habop peakTMBOB CTaHAApPT-
Horo Habopa, nocrnegoBaTeNnbHOCTb AENCTBUN, pesyrnbTaThl).

OTBeT: [luarHocTuyeckoe TpaBrieHWe NpeactaBnseT cobor Xxumuyeckoe BO3OENCTBME HA NONMPOBaH-
HYI0 NMOBEPXHOCTb MMHEpanoB u ee uameHeHue. MNpon3BoaMTCS 3TO BO3LENCTBUE PSOOM PEaKTMBOB
cTaHgapTHoro Habopa, B koTtopbin BxogaT: KCN (umaHucTeii kanui), HgCl, (cynema), KOH 40% (egkun
kanun), FeCl; 5% (xnopHoe xeneso), HCI 1:1 (consHaga kucnota), HNO; 1:1 (a3oTHas kucnoTa).

[na npoBefeHUs OMArHOCTUYECKOrO TpaBfeHUs MOBEPXHOCTb aHwnunda AormkHa ObiTb TwaTenbHO
ouMLleHa, N3y4aeMblil MMHeparn NoMeLLEH B LIEHTP Nons 3peHnsi. PeakTnB 13 kanenbHULbl NepPeHoCUTCA
Ha NOBEPXHOCTb MMHepara C NOMOLbIO NMNeTKW. Kannsa gormkHa nonagaTte Ha €AMHUYHOE 3ePHO, YTOObI
He 4ONYyCTUTb BO3HWKHOBEHUS SNEKTPUYECKON Napbl MEXAY pasnvyHbiMM MUHEpanammn, Kotopas MoXeT
ncKasnTb pesynbTaTbl TpaBneHus. Bpemsa TpaBneHmsa 1 MuH. o ncTteyeHnn BpeMeHn OCTaTkn peakTuBa
yaansaTca punbTpoBanbHOM Gymaron n oueHnMBatoTCs pesyrbTaTbl XMMUYECKOro BO3AENCTBUS pPeaKTu-
Ba. [MONOXWTENbHBIMM CHMTAIOTCA Takne peakuun, Npyu KOTOPbIX NOCIE CHATUA Kaniyv Ha NonmMpOBaHHOM
NMOBEPXHOCTU MUHepana HabnaalTca N3MEHEHUS, OTpULaTeNnbHbIMU — T€, OT KOTOPbIX CIe4oB He Oc-
TaeTcs.

TpaBaT MMHepan B onpegenieHHon NocneaoBaTenbHOCTH, HadYMHasa co cnabbix peakTMBOB U 3aKaH4YMBas
caMbiMu cunbHbiMWU. Ecnun peakTtvB He nogencTsoBar, Crnegylowmnini MOXXHO HAaHOCUTb Ha TO Xe camoe
MECTO, HO B Cryyae faxe Manenwmnx N3MeHeHUn nNoBepXHOCTUN HOBbIN peakTMB HeobXxoaMMOo NCMNOMb30-
BaTb Ha ApPYrom 3epHe.

Pe3ynbTaTbl ANAarHOCTMYECKOro TpaBneHUsa pyaHbIX MMHEPanoB:

a) NOBEPXHOCTb OCTaeTCA HEM3MEHHOW - peakTB He NOA4ENCTBOBAT;

6) nobypeHune, NoTEMHEHNE NOBEPXHOCTU OT NIErKOro A0 YEPHOro;

B) o6pa3oBaHue KonbLia OT NapoB peaKkTMBa BOKPYr Kannwu, BCNeacTBME TOro, YTO HEKOTOPbIE MUHeparnbl
MOryT pearmpoBaTth TONbKO C NapaMu peakTuBa;

r) BblaeneHne razoobpasHbiX NPOAYKTOB;

A) o6pasoBaHne Npm3MpyroLLen NAeHKN (KenTon, CUHEN, 3eMNeHON, KpacHoM 1 ap.).

MNK-4.3 Ucnonb3yeT KOMNNEKC reorioro-MmHepanormyeckux U reOXMMmM4Yecknx MeTogoB Uc-
cneaoBaHUN AN BbIIBIIEHUA NEePCNeKTUBHbIX Y4aCTKOB NMOUCKOBLIX paboT M MecTopoxaeHUN
TBepAbIX NOJIe3HbIX UCKONAeMbIX

1) 3aKpbITble 3aaHng (TeCToBble, CpeaHUN YPOBEHb CITOKHOCTU):

3A0AHUE 1. OTpaxatenbHasi CnOCOBHOCTL PYAHOro MUHeparna — 370:
a) CBOMCTBO pPyAHbIX MUHEPAriOB OTpaXaTb TO UM MHOE KONIMYEeCTBO NagalroLllero Ha HUX
CcBeTa;



6) CBOMCTBO pYAHbIX MUHEPANOB MEHsITb CTENEHb CBOEN SIPKOCTY;
B) CBOWCTBO PyAHbIX MMHEpPAriOB B3aMMOAENCTBOBaTbL C XMMUYECKMMU peakTuBamm

3A0AHUE 2. N3yyeHune cTpykTyp pya Heobxogmmo ans:
a) onpepeneHns nocrniegoBaTeNlbHOCTM MUHepPanoo6pa3oBaHUsA U reHe3nca pya;
6) TeXHONOrM4eCcKon OLLEHKU 1 NPOrHo3a noBeAeHUsA pyabl B npouecce oboraleHus;
B) onpeaerneHns KadecTea pyd, CoaepkaHusi None3HbIX KOMMNOHEHTOB U BPeAHbIX NPUMECEN.

3A0AHUE 3. Mo reHe3ncy MuHeparbHble 3epHa NoapasaenstoTcs Ha:
a) KpucTannmyeckmne, KOPPO3MOHHbIE, KnacTu4eckue
0) KOppO3nNOHHbIE, MeETa3epHa, KpuctannobnacTtbl
B) KpUcTannmuyeckme, KOppo3MoHHbIe, MeTa3epHa; KpuctannobnacTtbl, Knactuyeckume

2) OTKpbITble 3aaHuns (TEeCTOBbIE, NOBbLILLEHHbIA YPOBEHb CIIOXHOCTU):

3A0AHUE 1. Kakne 3agauun pewlaet MuHeparpadgpuna?
OTtBeT: N3yyeHne BeLLleCTBEHHOIO COCTaBa U CTPYKTYpbI pyAabl.

3) OTKpbITLIE 3a4aHUs (NPaKTUKO-OPUEHTMPOBAHHAA 3a4a4a, NOBbILLEHHbLIN YPOBEHb CIOXHOCTU):

3A0AHUE 1. Hanuwunte nogpobHyto cxeMy onncaHus aHwnuda.

OTBet: Pe3synbTtathl MMHeparpauyecknx uccnenoBaHuii pyabl NpeacTaBnsaoTCcs B BUAE onucaHus aH-

LWNNGOB, KOTOPOE BLIMOSTHAETCA MO crneayoLen cxeme (nnaHy):
1) Ne aHwnnda, npmBNa3sKa;
2) Ha3BaHwWe pyAbl (NOMHbI MUHEPanbHbIN COCTaB) NO COAEPXaHUIO PyAHbLIX MUHEPAIoB;

3) KONMYECTBO pPyAHbIX MUHEpPanoB B 06beMHbIX NPOLEHTax (onpeaenseTcs npu BudyanbHOM CpaBHe-
HUK C 3TANoHHOM amarpammon (puc. 12) — MeToa CTaHAApPTHOro npenapara) C BblAeNIEHUEM [MaBHbIX

(>1%), BTOpOCTENEHHbIX (<1%) 1 peakux (eaQUHNYHbIE 3epHa);

4) onucaHue Kaxaoro pyaHoro MuHepana (popmMa 3epeH, pasMepbl, XapakTep pacnpefeneHus B pyae,
(hpm3nyeckme aMarHoctTuyeckne Npu3Haku, pesynbTaThl AMarHOCTUYECKOro TpaBneHus, cnocob nposene-

HUS MUKPOXMMWYECKOW peakumm 1 ee pesynbTaT, NoATBEPXKOAILWMUI NPaBUNbHOCTb ONpeaeneHuns);
5) CTpyKTypa pyasbl;

6) B3aMMOOTHOLLEHMSI MUHEpPArIOB Mexay Co6oW (cpacTaHusi, BKIHOYEHUS, CEKYLUME XUIMKKU, KaMbl U

7.4.);

7) BbIBOAbI O MOCNe0BaTENbHOCTY BblAENEHNS MUHEPASIOB;

8) BTOpUYHbIE N3MEHEHUs B pyae (apobneHne, cMATME KU NepekpucTannm3aunm MMHepanoB);
9) MukpodpoTorpadum Unu 3apuUCoOBKM XapaKTepHbIX y4aCcTKOB (Npu HeOBXoaNMMOCTH).

Kputepun v WwKanbl oueHUBaHUA:
[ns oueHMBaHUA BbINOMHEHMS 3a4aHMI Ucnonb3yeTcsa 6annbHas wkana:
1) 3akpbITble 3a0aHUsA (TECTOBbIE, CPeAHUN YPOBEHb CNOXHOCTU):
e 1 6ann — ykasaH BepHbI OTBET;
o (0 H6annos — ykasaH HEBEpPHLIN OTBET, B TOM YMCIIE€ YAaCTUYHO.
2) OTKpbITble 3a4aHns (TECTOBbIE, NOBbLILLEHHbIA YPOBEHb CIIOXHOCTM):
e 2 6anna — ykasaH BEpHbI OTBET;
¢ 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YUCIIE€ YAaCTUYHO.
3) oTKpbITble 3a4aHUsa (NPaKTUKO-OPUEHTUPOBaHHAs 3a4a4a, MOBbILLEHHbIN YPOBEHb CHOXHOCTH):

¢ 10 6annos — 3agada pelueHa BepHO (MonyyYeH NpaBuibHbIA OTBET, 06OCHOBAH (apryMeHTMpo-

BaH) XOA, peLUeHus);

e 5 6annoB — pelweHne 3agavv COAEPKUT HE3HAYUTENbHbIE OLWMOKN, HO NPUBEOEH MPaBUNbHbIN
X0, paccy>XOeHW, Unm nonyyYeH BEPHbIN OTBET, HO OTCYTCTBYET 0OOOCHOBaHME X04a €e peLleHus,
Unu 3agada pelleHa He MOfHOCTbI, HO MOfyYeHbl NPOMEXYTOUHbIE pe3ynbTaThbl, OTpaXKarowme

npaBUIbHOCTb XOOa peLleHnda 3aaayu;

o (0 6annos — 3agava He pelleHa Unu pelleHne HEBEPHO (XO4 peLLeHNs oWnboYeH nnu coagepxu

pr6ble OLLMOKN, 3HAYNTENBHO BNUSAKOLWLME Ha AanbHeNLlee n3yyvyeHume 3anaqm).



