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9. Uenu v 3agayum y4e6HON ANCLUNIUHbBI

Liensimu ocBOeHNst y4eOHOM ANCUUNITUHBI ABNSIOTCS:

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

- NOfy4YeHMEe HaBbIKOB BbISIBIIEHUSA FTEHETUYECKUX U TEXHOMOrMYeCcknx 0CoObeHHOCTEN py C
MOMOLLIbIO ONTUYECKOM MUKPOCKOMMM 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 y4ye6HOM aucumnnuHbl B cTpyktype OOI: bnok 1, yactb, hopmupyemas yyacT-
HUKaMy obGpasoBaTernbHbIX OTHOLLEHUIW, MOAYNM Mo Bbibopy, Moaynb [eonorus. [Ana ee ocsoe-
HUA TPebyrTCA 3HaHUS, YMEHUSA U HaBblkM, hopMUpyEMbIE NPeaLLeCcTBYHLWMMN ANCUMNSINHA-
Mun: Xumus, dusunka, Munepanorusa, O6was reonorus, lNetporpacdua. 3HaHUA, yMEHUSA N HaBbI-
Kn, dpopMmmpyemMble gaHHOM y4ebHON OMCUMMINHON, HeobxoauMMbl ONA nocrneayowmx y4ebHblx
ancumnnuH:  [porHo3npoBaHMe W MOUCKM MNOME3HbIX UckonaemblX, PasBegka u reonoro-
9KOHOMMYECKasi OLlEeHKa MeCTOPOXAEHNN NOME3HbIX MCKONaeMbIX.

11. MnaHupyemble pe3ynbTaTbl 00yYeHUs Mo AucuunnuHe/Moaynio (3HaAHUA, yMeHuUs,
HaBblKK), COOTHECEHHbIe C MJIaHNpyeMbIMN pe3yribTaTaMu OCBOEHUs obpasoBaTesibHOU
nporpamMmbl (KOMNETEHLMAMU) U MHOUKATOPAMU UX AOCTUXKEHUSA:

Kog | HasaHue komneteHumn | Koga(bl) Nugukatop(bl) [MnaHupyemble pe3ynbTatbl 06y4eHnst
MK-3 CnocobeH npuMeHsaTb MK-3.4 | BbinomnHsieT akcnepumeH- | 3HaTb: YCTPOMCTBO PYAHbLIX MUKPOCKO-
TeopeTuyeckne 3HaHus TanbHble 1 nabopartop- | MoOB.

Npn XapakTepucTtuke Hble nccriegoBaHug no- YmeTb: onpenenAaTb pyaHble MUHepa-
yCrnoBuin hopMmnpoBaHus poa v pya, ucnonbays nbl C NOMOLLbI PUINYECKUX U XUMU-
Nnone3HbIX NCKoNnaeMblX, COBpEeMEHHbIe reosiorun- 4YeCcKnx AnarHoCtnyeckmx npu3HaKkoBs,
onpeaeneHnn reHeTuye- yeckue nNpubopbl, ycTa- | onpeaenuTenbHbIX Tabnuu,.

CKUX 1 reonoro- HOBKW 1 UHOe obopyno- | BnageTb: HaBblikamu paboTbl Ha co-
MPOMbILLMEHHbIX TUMOB BaHue BPEMEHHbIX PyAHbIX MUKpOCKONax.
MK-3 | MECTOPOXKAECHNW, A TAKKE MR 5 Mcnonb3yeT KoMnnekc 3HaTb: TeopeTMyeckMe OCHOBbI pya-

NnpoBOaAUTL 0GOCHOBAH-
HYIO OLIEHKY NepcrnekTuB
nccrnegoBaHHbIX MoLLa-

reosnoro-
MUHepanorn4eckmnx n

HOW MMKPOCKOMUM U NapareHeTU4Yecko-
ro aHanusa pya.

nen Ha obHapyXeHune
MeCTOPOXAEHNN TBEPObIX
none3HblX UCKOMaeMbiX, B
TOM 4Yucne c NnpuMeHeHn-
€M COBPEMEHHbIX reonH-
hOpPMaLMOHHBIX TEXHO-
normmn

reoXMMn4yecknx MeToaoB
nccneaoBaHui Ans Bbi-
SIBNEHNS NepcrnekTUBHbIX
y4acTKOB MOUCKOBbIX pa-
00T 1 MecTopoXXaeHU
TBEpAObIX NONE3HbIX NCKO-
naemMbiX MECTOPOXAEHWI
NonesHbIX UCKonaeMbIX

YMeTb: aHanuaupoBaTb M 0606wWaTb
MUHeparpaduyeckne faHHble, faBaTb
MOMHY0 XapaKTePUCTMKY aHLLNNGOB.
BnageTb: HaBblkaMWU BOCCTAHOBMEHUS
ycrnoeuii obpasoBaHUs pya Ha OCHO-
BaHWM 3HaHWS MX BELLECTBEHHOMO CO-
CTaBa W CTPYKTYPHO-TEKCTYPHbLIX OCO-
DeHHocTen.

12. O6beM gncumnnnuHbl B 3a4eTHbIX eauHUUax/yac. 2/72

dopma NPoMeXyTOUYHOM aTTecTauum 3adyeTt

13. TpypoemkocTb No BuAam y4ebHon paboTbl

TpygoeMKocTb
Bug yuebHom paboTbl Bcero o cemecTpam
5
AyaouTOpHbIE 3aHATUSA 50 50

B TOM 4Hucne:

nexkuum

NnpakTn4eckmne




| nabopaTopHble 50 50
CamocTosTensHasa paborta 22 22
dopmMa NpoMeXyTOUHOW aTTecTauum
(3a4em — 0 yac.)
Wtoro: 72 72

13.1. CogepxaHne AUCUUNNUHLI

Peanunsauus
pasgena guc-
Ne n/n Haumerosanme paspena CogepxaHune pasgena AMCUMNIUHbI LUUNAWHBLI C NOo-
ONCUUMITNHBI »
MOLLIbIO OHManH-
Kypca, QYMK
1. JlaGopaTopHble 3aHATUA
Llenv n 3agaun muHeparpaduyeckmx nccnegoBaHuin. «MwuHeparpa-
AnnapaTypa ans nposegeHus nccrieqoBaHni (pygHole | onsi»
11 BBeneHue B pygHyto Muk- mukpockonsl MUH- 9, MNonam, M1kpockon cpaBHEHWS,
' pOCKONWIO. ocBeTUTenn, Habop o6BLEKTMBOB M OKynsApoB). MNpuro-
TOBMeHve npenapaToB Ans HabnogeHus. QuarHoctu-
YecKue NPU3HaKku pyaHbIX MUHEpParos.
OTpaxaTenbHasi CnoCOBHOCTb: CYLLHOCTL SIBNEHNS, «MwuHeparpa-
MeToabl onpefeneHns (06bEKTUBHBIE U CyOBbEKTUB- dus»
Hbl€), 3TanoHbl AN U3MEPEHUsi, cuctemaTka MnuHe-
panoB. LiBeT pyaHbIXx MMHeparnoB: cBoeobpasne
OKpacku MUHepasoB B OTPaXeHHOM CBeTe, MeToAbl
onpeaeneHus.
duanyeckne gnarHoctmye-
OTHoLEeHWE pyaHbIX MUHEPAroB K NoMnsipu3oBaHHOMY
1.2 CK1e Npu3Haku pyaHbIX My- i
Hepanos ceeTy. BHyTpeHHne pednekcsl: ycnosus HabnoaeHwns,
3aBUCUMOCTb OT OTpaxaTternbHOM cnocobHocTu. Teep-
AOCTb: METOAbI onpeAeneHns ¢ MOMOLLbIO Ur, MO Xa-
pakTepy NOBEPXHOCTU, NO penbedy, abpasmBHbIM
LWTpUXam, MuHepanam wkansl Mooca, ¢ nomoLLbo
MukpoTBepaometpa MNMT-3.
MarHuTHoOCTb.
XMUYeckoe AMarHocTMYecKkoe TpaeneHue: ctaHgapT- | «MwuHeparpa-
HbIi HABOpP PeakTUBOB, TEXHWUKA TPaBMNEHWS, pPe3yrib- Pusi»
13 XvMundeckme gnarHoctnye- | Tatbl TPABMNEHUS, MICTOYHUKM OLIMOOK 1 MeToAbl UX
' CKMe MPU3HaKW. npeaynpexaeHns. MUKpoXnMmnyeckme peakuun: peak-
TVBbI PACTBOPUTENM U MPOABUTENW, METOAbLI NpOBeae-
HUA peakuunin.
OnpepeneHue pa3amepoB 1 | MeTtoabl usmepeHus pasmepos 3epeH. Okynsp- «MwuHeparpa-
14 coaepxxaHus pygHbIX MUHe- | MUKpoMeTp 1 obbekT-MukpomeTp. MeToabl onpegene- | dousa»
' panoB. MeToauka onMcaHns | HUSA KONUYecTBa PYAHbIX MUHEPANoB B 0O bEMHbIX
aHWnmMdoB npoueHTax. MeToamka onucaHus aHWNNGOB.
CTpyKkTypbl pya. XapakrepucTuka otaenbHbIX TUMOB «MwuHeparpa-
CTpYKTYp. MeToabl usyveHuns cTpyktyp pya. Nocnego- | dowus»
BaTeNbHOCTb BblaerneHns MuHepanos. Kputepum
15 CTpykTypbIl pYy4
onpeaeneHust nocnenoBaTenbHOCTY KpUcTannmaaumm
MUWHEpParioB U COCTaBMEHNE cxeM. ATanbl 1 CTagum
MUHepanu3aumu. 'eHepaunm MMHEpParnoB.
13.2. Tembl (pasaenbl) AUCUUNNUHBLI U BUAbI 3aHATUX
Bugbl 3aHaTU (KONIMYECTBO YacoB)
Ne HavmeHoBaHue Tembl o Ty ————
n/n (pasgena) aMcumMninHbl Jlekunn Mpaktuyeckme | JlabopaTopHble pa6ota Bcero
11 BBeneHve B pygHyo MUK- 3 > 5
pOCKONuIo
duanyeckne gnarHocTu-
1.2 | Yeckue NpuU3HaKkun pyaHbIx 17 6 23
MUWHeparnos
13 XuMmnyeckme gmarHocTu- 12 6 18
YecKMe NpU3HaKu.
14 Onpepenexne pa3mepos 6 3 9
N cogepaHns pyaHbix




MuHepanos. MeToguka
OnvcaHus aHWNUAGoB

5. | CTpyKTypbl pya 12 5 17

NToro: 50 22 72

14. MeToanyeckue ykasaHmsa Ans odoyyaroLmMxcs No OCBOEHUIO ANCLUUNIIUHDI:

B pamkax gucuunnuHbl npegycMoTpeHbl criegytowme obpasoBaTefibHble TEXHOMNOrmn: nabopatopHble
3aHATMSA M caMmocTosiTeNnbHas pabota cTygeHToB. Ha nabopaTopHbIX 3aHATUMAX paccMaTpuBaloTCA Teo-
peTnyecKkne OCHOBbI PyOHOW MWKPOCKOMNUW; NPUobpeTarTCs HaBblkKM ONArHOCTUPOBAHUS PYAHbIX MUHE-
panoB C MCNONb30BaHWEM MONAPM3ALMOHHOIO MMUKPOCKOMA OTPaXEHHOro cBeTa, onpeaenuTenbHbIX
Tabnuy 1 napareHeTU4eCcKoro aHanumaa.

Mpun nogroToBke K NabopaToOpHOMY 3aHATUIO CTYAEHTY HEOBXOAMMO U3Yy4nUTb TEOPETMYECKUI MaTepurarn,
KOTOpbIi OyaeT MCNonb30oBaTbCA B XOAE BbINONHEHUst nabopaTopHon paboTbl. HyXXHO BHMMAaTEnbHO
npounTatb MeToauveckoe ykasaHue (onmcaHue) k nabopaTopHoun paboTe, NpoaymaTth NiaH NpoBeaeHns
paboTbl, NOAroTOBUTL HEOBXOAUMbIE GnaHkm u Tabnuubl Anga 3anucen HabnogeHuin. HenocpeCTBEHHO
BbINONHEHWIO nabopaTopHon paboTbl NpeallecTByeT KpaTkMi onpoc obyvalolmxcs npenogasartenem
OS5 BbISABNEHWSA UX TOTOBHOCTU K 3aHATUIO. Mpwn BbinonHeHun nabopatopHon paboTbl HEO6X0AMMbI Cche-
aylolme onepauun: a) NoAroToBka MMKpockona; 6) BocnponssegeHne n3y4aemoro siBfeHus; B) onpeae-
NleHne ONarHOCTMYECKUX MPU3HAKOB PyOHbIX MUHEPA; ) aHanu3, obpaboTka gaHHbIX 1 0606LeHne pe-
3ynbTaToB.

[na ycnewHoro oBnageHns Kypcom Heobxoammo obsizaTenbHO nocelatb Bce 3aHATUSA. B cnyyasax npo-
nycka 3aHATUA CTyAeHTYy Heob6XogMMO CaMOCTOATENbHO N3YYMTb MaTepuan U OTBETUTb Ha KOHTPOSbHbIEe
BOMPOCHI MO NPONyLLEHHON Teme, B TOM yMcne Ha obpasoBatenbHom noptane BIY (https://edu.vsu.ru).
B xope 3aHaTMIM obydalommcs pekoMeHOyeTCsi: BECTM KOHCMeKTupoBaHue ydebHoro matepuana; o6-
paliaTb BHMMaHWe Ha Kateropun, opMynmpoBKKM, packpbiBatoLmMe cogepXaHme TexX Unm UHbIX SBIEHNI
1 MpOLECCoB, Hay4Hble BbIBOAbI N MPaKTUYECKNe pekoMeHaaumm no nx NpMMeHeHuto; 3agasaTtb npeno-
AaBaTento yTOYHAOLLME BONPOCHI C LIENbI0 YSACHEHNS] TEOPETUYECKUX MOMOXEHUN.

CamocTosiTenbHas paboTta CTygeHTOB npegnonaraet ndydeHve y4ebHon 1 Hay4yHON nutepaTypbl No OT-
AenbHbIM BOMPOCaM TeMaTU4ecKoro nnaHa AUCUUNAMHBI, NOArOTOBKY K MpakTuyecknum pabotam, camo-
CTOSATENbHOE MUHeparpaduyeckoe onpeaeneHne MnMHepanos; NOArOTOBKY K TEKYLLEMY KOHTPOSO ycne-
BaeMOCTW.

Ha obpasoBaTtenbHOM noprane «NeKTPOHHbIV yHuBepcuTeT BITY» numeetcsa anekTpoHHbIN Kypc « MuHe-
parpadusiy, KOTOpPbIA BKNOYaET B cebs npe3eHTauum no TeopeTMYECKOM YacTu, YKa3aHusl K BbIMOsHe-
HUIO NPAKTUYECKMX PaboT, CCbINIKM Ha LOMNONHUTENbBbHYO NUTEpaTypy U MaTepuanbl NPOMEXYTOYHOW aT-
TecTauumu.

15. MepeyeHb OCHOBHOM U AONOJIHUTENILHOW NUTEpPaTypbl, PECYpPCOB UHTEPHET, HeobXo-
OUMBIX AN OCBOEHUA OUCLUNIIUHbBI

a) OCHOBHas nuTeparypa:
Ne n/n McTouHMK

1 MwuHeparpadus. YyebHo-meToamyeckoe nocodue / coct. T.H. MNMonskoBa. - BopoHex: N3a-8o Bopo-
HeX. roc. yH-ta, 2024. — 62 c.

0) gononHuTenbHaa NuTepaTypa:
Ne n/n NcTouHuK

Baxpomees C.A. PykoBoacTteo no muHeparpacpum / C.A. Baxpomees; 1. ynp. ropHoMeTannypr.

2 BY30B, VIpKyT. ropHOMeTannypr. uH-T. — 3-e 1u3g., ucnp. un gon. — Npkytck: MpkyT. KH. n3a-Bso,
1956. — 264 c.

3 BonbiHcknin N.C. OnpegeneHne pyaHbiX MUHepanoB nog Mukpockonom: [B 3 1.] / N.C. BonbiHCKuA.
— 2-e nsg., nepepab. n gon. — M.: Hegpa, 1966. — 349 c.

4 KOwko C.A. MeTtoabl nabopatopHoro uccnegosanus pyg / FOwko C.A. N3g. 5-e. — M.: Hegpa, 1984.
—389c.

5 WcaeHko M.IM. Onpegenutens rmaBHENLLNX MUHEPArOB pyA B oTpaxeHHoM ceeTe / M.IM. UcaeHko,

C.C. bopuwaHckas, E.J1. AdbaHacbeBa. — MockBa : Hegpa, 1978. — 255 c.

LWymckaa H.U. l'eHeTnyeckasa muHeparpadmsa: Metogudeckoe pykosoactso / H. W. Wymckas, B.1.
6 JlaxHuukas, H.B. PaxmaHoBa; M-Bo npupog. pecypcos Poc. ®egepaunun. Becepoc. Hayd.-uccneg.
reon. uH-T um. A.lN.KapnuHckoro (BCEIEW). - CankT-lNeTtepbypr : N3g-so BCEMEN, 1999 .— 99 c.
Pamgop lN. PygHble MmuHepans! u ux cpactanus / Pampop M. — M.: N3a-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

MaHkpaTbeB, 1.B. JlabopaTopHble METOALI UCCNESOBaHMSA NOMNE3HbIX MCKOMaeMbIX [ONEKTPOHHbIN
8 pecypc] : MeToa. ykasaHus K nab. npaktukymy no muHeparpacdwumm / MN.B. MNMaHkpaTtbeB .— OpeHbypr :
oy Ory, 2003 .— 31 ¢c. — Pexum goctyna: https://rucont.ru/efd/213128

B) MH(DOPMALIMOHHbIE 3rEeKTPOHHO-06pa3oBaTernbHbIe pecypchbl (OrumnansHble pecypehbl MHTEPHET):

Ne n/n Pecypc

9 OnekTpoHHO-6nbnuoTeyHasa cuctema «YHuBepcuteTckasa bubnuoteka online» http://biblioclub.ru

10 ONeKTPOHHO-6MbnMoTeyHas cuctema «KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru

11 OnekTpoHHO-6nbnuoTeyvHasn cuctema «JlaHby» https://e.lanbook.com

12 http://geokniga.org - BecnnaTHbIn HEKOMMeEpPYECKUIA CNpaBoYHO-06pasoBaTenbHLIN nopTan Ans
reosioroB, CTy4EHTOB-reornoros

13 ONEKTPOHHbLIV y4ebHbIn Kypc: MuHeparpadums - https://edu.vsu.ru/course/view.php?id=2395

16. NMepeyeHb y4eGHO-MeTOAMYECKOrO 0GecneyeHUs Ans caMoCToATeNbHON paboThl

Ne n/n McTouHuK

1 MwuHeparpadgus. YuebHo-meToamyeckoe nocobue / coct. T.H. MNMonsikoBa. - BopoHex: N3a-8o Bopo-
HexX. roc. yH-T1a, 2024. — 62 c.
OcHoBbl MMHeparpadum : yiebHoe nocobue : [4nsi CTya. OHEB. U 3a04. OTA-HUI reon. hak. BopoHex.
2 roc. yH-ta, ansa cneumansHoct 020301 - 'eonorusi] / BopoHex. roc. yH-T ; cocT. : UN.K. Koeanb , T.I.
KopobkuHa .— Boponex : UMNU BI'Y, 2011 .— 41 c. : un., Tabn. — bubnuorp.: c.40.

17. O6pa3oBaTesfibHble TEXHONIOMMU, UCMONb3yeMble NpU peanusauum yyebHom gucum-
NMWHbI, BKNOYass AUCTaHUUOHHble o6Gpa3oBaTenibHble TexHonorun (OOT, anekTpoHHoe
obyyeHue (30), cMewaHHOe OOy4eHue):

Mporpamma peanuayeTcsi C UCNONb30BaHWEM 3NEKTPOHHOTO 0By4YeHUss U C NPUMEHEHNEM AUCTaHLMOH-
HbIX 06pa3oBaTeNbHbIX TEXHOOMMMN.

Nenn [MporpammHoe obecnevyeHne
1 WinPro 8 RUS Upgrd OLP NL Acdmc
2 OfficeSTD 2013 RUS OLP NL Acdmc
3 HewuckniountenbHble npaea Ha MO Kaspersky Endpoint Security ans 6usHeca — Paclumpen-
HblM Russian Edition
4 MporpammHas cuctema angd obHapy>XeHMS TEKCTOBbIX 3aMMCTBOBAHUN B YY4EOHbIX U HAY4YHbIX
paboTtax AHTunnarnat.BY3

18. MaTepnanbHO-TeXHU4YECKOe obecnevyeHne AUCLUMNIIUHDbI:

a Ne HasBaHue Tun ayauTo- MaTtepuanbHo-TexHu4yeckoe obec-
yan- Appec ayauTopum pum neueHme
TOpUU
117 r. BopoHex, YHu- nabopatopus nabopatopus Mukpockonbl P-312 (12 wT.), konnekuus
BepcuteTckas nn.1, | MuHeparpadum pya, 3a4eTHas KONnekums, Konnekums
nepBbIA KOpMyc aHWNNAGOB, UroSKK CTarnbHbIE, MEAHbIE,
KOnoaku Anst aHwnmdoB, XMM14eckmne
peakTuBbl, NpegMeTHbIe CTekna

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHNs TEKYLLEN U MPOMEXYTOYHON aTTecTauum

MopsaoK OLEHKM OCBOEHUST oby4Yarowmmmncst y4ebHoro matepuarna onpeaensieTcsi coaepkaHnem
crieayoLwmx pas3aenoB ANCUMNIINHBIL

No HanmeHoBaHue pasae- KoMne- WHankaTop(bl)
o/n | 1@ AvcumMnnmMHLI (moay- TeHUMA(M) OOCTUXKEHUS OueHouHbIe cpeacTBa
ns) KOoMneTeHuumu
1.1 | Beenenme & pyauyio Mk-3 | MK-3.4; MK-35
MMWKPOCKOMUIO
1.2 | dusunyeckne anarHo- MK-3 MK-3.4; NK-3.5 KomMnnekT npakTnieckmx 3agaHmm 1




No HanmeHoBaHue pasae- KoMne- WHankaTop(bl)
on | 1@ AMCUMANMHBI (mopy- TeHLNA(N) OOCTMKEHUS OueHouHbIe cpeacTBa
ns) KoMneTeHLnn
CTUYECKNE MPU3HAKM
pYyAHbIX MUHEPaNoB
1.3 Xvmueckne auarto- MK-3 MK-3.4; NK-3.5 KomnnekT npaktuyeckmx 3agaHum 1
CTUYECKME MPU3HAKN.
OnpepeneHuve pasme-
pPOB 1 coaepXaHus pya-
1.4 | HbIX MuHepanoBs. MeTo- MK-3 MK-3.4; NK-3.5 KomMnnekT npaktnyeckmnx sagaHmm 3
AuKa onucaHuna aH-
wnungos
5. | CTpykTypbl pya MK-3 MK-3.4; MNMK-3.5 KoMnnekT npakTnyeckmx 3agaHun 2
MpomexyToyHas aTTectaums
Bonpocebl 3a4eTa
dopMa KOHTpOns — 3a4eT

20. TunoBble OLEeHOYHblEe CPeAcTBa U MeToAUYeCKMe MaTepuanbl, onpenensowme npo-
Leaypbl oLleHMBaHUA

20.1. TeKywWwmMn KOHTPONb yCNeBaeMoCcTH

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

lMepeyveHb NpakTUYECKUX 3a0aHNI

KomnnekT 3apgaHui Ne 1
1. OnpegennTtb (bU3NYECKNE AMArHOCTUYECKME MPU3HAKM (OTpaXKaTerbHYK CMOCOBGHOCTb, LBET, ABYOTPaXKeHWe,
BHYTpPeHHMe pedrieKcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTL) NMPUTA.
2. OnpegenuTtb U3NYECKME OMArHOCTUYECKUE MPU3HAKU (OTpaXaTenbHyl CMoCOOHOCTb, LBET, OBYOTpaXeHue,
BHYTpeHHWe pedrieKkcbl, aHU30TPONUI0, TBEPAOCTb, MarHUTHOCTb) XanbKonvpuTa.
3. OnpegenuTtb uU3NYECKME OMarHOCTUYECKUE MPU3HaKM (OTpaxaTenbHyr CMOCOBHOCTb, LBET, OBYOTpaXeHue,
BHYTpPEeHHME pedrieKcbl, aHU30TPONUI0, TBEPAOCTb, MAarHUTHOCTb) apCeHONMpUTa.
4. Onpegenntb (bU3nyYeckne AMarHOCTUYECKME MpPU3HAKM (OTpaXkaTerbHYK CMOCOOHOCTb, LBET, ABYOTPaXeHwue,
BHYTpEHHME pedieKcbl, aHM30TPONUID, TBEPAOCTb, MarHUTHOCTb) MONMBAEHUTA.
5. Onpegenntb husnyeckme OuUarHOCTUYECKME MpU3HaKM (OTpaXKaTenbHY CNOCOBGHOCTb, LBET, ABYOTPaXeHue,
BHYTPEHHME pedeKcbl, aHM30TPONUID, TBEPAOCTb, MarHUTHOCTb) BoNbdpamuTa.
6. Onpegenutb husnyeckue OuMarHoCTUYECKME MpuU3Haky (OTpaKaTenbHY CNOCOBGHOCTb, LBET, ABYOTpaXeHue,
BHYTpEeHHME pednekcbl, aHU30TPONUIO, TBEPAOCTb, MarHUTHOCTb) KaccuTepuTa.
7. Onpegenutb husnyeckme OuMarHoCTUYECKMe Mpu3Haky (OTpaKaTenbHYyl CNOCOBOHOCTb, LUBeT
BHYTpeHHWe pedrieKkcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTb) XPOMUTA.
8. OnpegenuTtb U3NYeECKMe OUMArHOCTUYECKME MPU3HaKU (OTpaxaTenbHyr CnocobHOCTb, LBET, OBYOTpaXeHue,
BHYTpPEeHHWE pedrieKcbl, aHU30TPONUI0, TBEPAOCTb, MarHUTHOCTb) AHTUMOHHKTA.
9. OnpegenuTtb U3NYECKME OMArHOCTUYECKUE MPU3HaKM (OTpaxaTenbHyH CMOCOBHOCTb, LBET, OBYOTpaXeHue,
BHYTpPEeHHME pedrieKcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTb) MMPPOTMHA.
10. OnpenenuTb XMMUYECKMEe OMarHOCTUYECKME NPU3HAKN NnpuTa.
11. OnpenenuTb XMMUYECKMEe OMAarHOCTUYECKME NPU3HAKN XanbKonupuTa.
12. OnpegenuTb XMMUYECKMe AMarHOCTUYECKME NPU3HAKN apceHonnpuTa.
13. Onpegenutb XMMmnyeckmue guarHoCTU4eCKMe NpusHaku monmbaeHuTa.
14. OnpenenuTb XMMUYECKMe MarHoCTU4ECKME Npu3Haku BonbgppamuTa.
15. Onpegenutb XMMmn4eCckue auarHoCcTU4eCKMe NpusHakn kaccutepura.
16. OnpenennTb XMMNYECKME OUArHOCTUYECKME NPU3HAKM XpOMUTA.
17. OnpegennTb XMMNYECKNE ONArHOCTUHECKUE NMPU3HAKM aHTUMOHUTA.
18. OnpegennTb XMMNYECKNE ONArHOCTUHECKUE NMPU3HAKM NMPPOTUHA.

[BYOTpaXeHue,

KomnnekT 3agaHun Ne 2
. OnpegennTb KpMCTaNMYeCcKM3epHUCTbIE CTPYKTYPbI pya B aHWAMdax y4ebHON Konnekuuu.
. Onpegenntb MeTasepHUCTbIE CTPYKTYPbLI PyA B aHLWAMdax y4ebHoN 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.
. Onpegenntb MeTakonnouaHble CTPYKTYpbl pyA B aHwnudax y4ebHon Konnekumm.
. Onpegenutb CTPYKTYpbI pacnaga TBEPAOro pacTeopa B aHwWnungax y4ebHom Konnekummn.
. OnpegennTb KaTaknacTnyeckue CTPYKTypbl pya B aHwWwnudax y4ebHOn Konnekumm.

ONOO TP WN P



9. OnpenenuTb CTPYKTYPbI Py 0CaA04HOro reHesnca B aHwvdax y4eGHON Komnekumm.

KomnnekT 3agaHuin Ne 3
1. CamocToATenbHO onNpeaenuTb ABa PYAHbIX MUHEpana B OTPaXXeHHOM CBeTe.
2. OnpegenuTb pasMmep U KONMYECTBO PYAHOIo M1Hepana B aHwnunde.
3. Onucatb pyaHbIi MyHepan (chopMa 3epeH, pa3Mepbl, XapakTep pacnpeeneHus B pyae, dousnyeckme guarHo-
CTMYECKNE NMPU3HAKK, pe3yrnbTaTbl ANarHOCTUYECKOro TpaBneHus, cnocod NpoBeAeHUs MUKPOXMMNYECKOW peaKkLmm
N ee pe3ynbTaT, NOATBEPXAAIOLWMNIA NPaBUITbHOCTL ONpeaeneHus).
4. OnpenenuTb CTPYKTYPbl pyAbl U caenaTh BbIBOA O NOCIeA0BaTENbHOCTU BblAENEHNS MUHEPAIIOB.
5. OxapakTepun3oBaTb BTOPUYHbIE UBMEHEHUS Pyabl.
6. CocTaBuTb NOMNHOEe onMcaHue aHwnuda.

20.2. MpomexyTo4yHas aTrecTauusa

MpoMexxyToyHas aTTecTauust No AWCLUMNIMHE OCYLLECTBMAETCA C MOMOLLbI Creadylowmx oue-
HOYHbIX CPeACTB: BOMPOCHI K 3a4eTy.

I'Iepequb BOMPOCOB K 3a4eTy:

Ne n/n CopeprxaHune Bonpoca

1 Llenv n 3agadv onTMYECcKOro n3yyYeHus pygHbiX MMHEParoB

2 YCTponcTBo pygHoro mmkpockona MUH- 9.

3 YCTPONCTBO pygHoro Mmkpockona lNMonam-311.

4 MpenapaTtbl 4ns HabngeHNsi B OTPaKEHHOM CBETE W UX NPUrOTOBIEHUE.

5 [narHoctnyeckne npyMsHaku pygHbiX MMHEpParnos.

6 OTtpaxartenbHas CnoCoOOHOCTb: CYLLHOCTb SBMEHWs; hakTopbl, BAUSALWME Ha pe3ynbTaThbl n3mMe-
peHus.

7 Cuctematmka MMHEpPAaroB Mo oTpaXaTenbHOW CNoCOBHOCTH.

8 MeToapbl onpegeneHuns oTpaxxaTenbHOW CNOCOBHOCTH.

9 MeTogpl onpegeneHus UBeTa. OTasnoHbl LBeTa.

10 BHyTpeHHWe pedniekcbl: CyLHOCTb, MeTOAbl OnpeaeneHus.

11 3aBUCUMOCTb BHYTPEHHMX pedprekcoB OT OTpaXKaTenbHOM CnocobHOCTM.

12 MeToabl onpegeneHns TBepLoCTy.

13 MeToabl onpegeneHns MarHUTHOCTM.

14 XMUyeckoe anarHocTnyecKkoe TpaBreHve: cTaHaapTHBIN Habop peakTMBOB U TEXHMKA TpaBre-
HUS.

15 Pe3ynbTaTbl XMMMY€CKOro ANMarHoCTUYECKOrO TpaBneHnsa. MICToUYHMKM ownboK 1 MeToabl UX npe-
OYNpexXaeHus.

16 MeToabl npoBegeHNsi MUKPOXMMUYECKUX peaKkLni.

17 CTpyKTYypbl py4: NOHATUE M Knaccudmkaumm.

18 Knaccudpmkauus 3epeH MMHeparnoB no ycrosusam obpasoBaHnsa n Mopdonorum

19 XapakTepucTuka KpUCTananyeCckM3epHUCTbIX CTPYKTYP.

20 XapaKTepucTrka KOppPO3MOHHbIX CTPYKTYP.

21 XapakTepucTuka MeTasepHUCTBIX U KONOUOHbBIX CTPYKTYP.

22 XapaktepucTrka KpuctannobnacTmyeckmx 1 MeTakoNnnongHbIX CTPYKTYP.

23 XapakTepucTuka CTPYKTYp pacnaga TBepaoro pacreopa.

24 XapakTepucTuka kaTaknacTtn4eckmux CTpYKTyp.

3aveT npoBoanTca B hopme ycTHom B6ecenpl ¢ npenogasatenemM. Obyyatoemycs gaeTcsi Bpems
Ha NOAroToBKY K OTBETY Ha BOMPOCHI KOHTPONbHO-U3MEPUTENbHOrO MaTepmana. B cnyyae aucraHumon-
HOro o6y4yeHust 3a4eT NPoBOAMTCA B (hOpMe BUOEOKOH(EPEHLUN.

[nsa oueHmBaHWA pe3ynbTaTtoB 00y4eHUs Ha 3a4eTe UCNONb3YyTCA CneayoLwne nokasaTenu:

1) 3HaHMe Teopun ONTUYECKUX SIBNEHWA B MOMSIPU3OBAHHOM CBETE, CTPYKTYPHO-BELLECTBEHHbIX
0COOEHHOCTEN pyA SHAOrEHHbIX MECTOPOXOEHW, cnocoboB pecTaBpauMu YCrOBUIA KpuUcTannusaumm
MUHeparnbHbIX accoLMauuin n nocneaoBaTenbHOCTM X 00pa3oBaHus;

2) ymMmeHue ucnonb3oBaTb 3HAHWUS MO MuHeparpaduu nNpu pelleHnn NpodeccMoHanbHbIX Mpo-
6nem; onpegensTb No4 MUKPOCKOMNOM ABa pacnpoCTPaHEeHHbIX MUHepana pya; Npou3BOAWUTbL CTaHaapT-
HOe onncaHme aHWnNuAda;

3) BnageHue obuenpodeccmoHanbHbiMM 3HAHUAMWN TEOPUM U METOAOB MUHEparpaguyeckmx nc-
cnenoBaHuin; MeTogammn obpaboTku, aHanu3a adbopaTopHOM reonorMyeckon MHopMaumn.

[nsa oueHnBaHWA pe3ynbTaTtoB 00yYeHUsa Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HEe 3a4TEHO.



CooTHoLlEeHNEe nokasaTenen, KputepueB U WKalbl OUueHBaHNUA pe3ynbTaToB O6y‘-IeHI/IFI.

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  rofisspuU308aHHOM  ceeme,  CMPYKMYypPHO-
geujecmeeHHbIX ocobeHHocmel pyd 3HOO2EHHbIX MeCmOpPOXOeHUU,
crocobos pecmaspayuu ycrosuli Kpucmanausayuu MUHEpPasbHbIX
accouyuayuld u nocredogamesibHOCMU UX 06pa3oeaHusi;, yMeHUe
onpedesiime o0 MUKPOCKONOM 08a pacrpocmpaHeHHbIX MUHepasa
py0d; npouszeodumb 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-8eWECMBEHHbLIX 0CObeHHOoCcmel
Ppy0 3HOO2EHHbIX Mecmopox0eHul, crnocobos pecmaspayuu ycrosud
Kpucmannu3sayuu MuHeparsbHbIx accoyuayuli u rocredosamersibHo-
cmu ux obpasosaHusi;, 00HaKo oby4darouulics obradaem ymeHuem
onpedesiime o0 MUKPOCKONOM 08a pacrpocmpaHeHHbIX MUHepasa
py0d; npou3godumb cmaHOapmHoe onucaHue aHwiuga; enadeem
obuwenpogheccuoHalbHbIMU 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 obbiM d8yM U3 riepeyucrieHHbIx rokasamernel. O6yyaro-
wutica deMOHCmMpUpyem 4Yacmu4Hble 3HaHUsi mMeopuu OnMmuYecKUX
s6/1eHUL 8 MO/SPU30BAHHOM c8eme, CMPYKmMypHO-8EUECMBEHHbIX
ocobeHHocmel pyd 3HOO2EHHbIX MecmopoxoeHul, crocobos pe-
cmaspauuu ycrosull Kpucmarsnnausayuu MuHepasnbHbIx accoyuayul u
rnocriedosameribHoCmu 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; npoussodume cmaHdapmHoe onucaHue aHwinuga.

lMopozoeniti
ypo8eHb

3aumeHo

Omeem Ha KOHMPOJSIbHO-U3MepUmMesbHbIl Mamepuasa He coomeem-
cmgyem sobbiM mpeM U3 rnepeyqucrieHHbIX rokasamerned. Ob6yyaro-
wuticas demMoHcmpupyem OmpbI8OYHbIE, hpasMeHmMapHbIe 3HaHUs,
donyckaem epybble owubku npu orpedesieHuU nod MUKDPOCKONOM
08yx pacrnpocmpaHeHHbIX MUHepanos pyd u cmaHOapmHOM onucaHuu
aHwnugha, He enadeem obWENPOPECCUOHANBHBIMU 3HAHUSIMU Meo-
puu u Memodo8 MuHepazpaghuyeckux uccredosaHuli; Memodamu ob-
pabomku, aHanusa nabopamopHoU 2eonioeudeckol UHghopmayuu

He 3aumeHo

20.3. ®OHA OLEeHO4YHbIX cpeacTB ChOPMUPOBAHHOCTU KOMMETEHLUN

MK-3 Cnoco6eH NnpuMeHATbL TeopeTUyeckne 3HaHUA NMPU XapaKTepucTuke ycnoeun opmupoBa-
HUS NONe3HbIX UCKOMAaeMbIX, onpeaerieHUn reHeTUYECKUX U Freosioro-NpoMbILLSIeHHbIX TUMOB Me-
CTOPOXAEHUN, a TaKXKe NPOBOAUTL 0OOCHOBAHHYHIO OLIEHKY NepcnekTUB UccrefoBaHHbIX nnoLla-
Ael Ha oGHapyXeHue MeCTOpOXAEeHUN TBepAbIX NONe3HbIX UCKONaeMbIX, B TOM Yucne ¢ npume-

HeHueM CoOBpeMeHHbIX reoMH(OPMaLMOHHbLIX TEXHONOTUM

MNK-3.4 BbinonHsieT 3KkcnepuMeHTanbHblie U NNabopaTopHble UCCneaoBaHWUA Nopoa U pya,

ncnonb3ysa CoBpeMeHHbIe reosiorn4yeckume I'IpVIGOpr, YCTAaHOBKM U UHOE O60pyﬂOBaHMe

MNepeyeHb 3agaHu ANA NnpoBepkn cHOPMUPOBAHHOCTU KOMMNETEHLUM:




1) OoTKpbITblE 3aaHUs (TECTOBbIE, NOBbILLUEHHbIV YPOBEHb CIIOXHOCTU):

3A0AHUE 1. HabntogeHne aHN30TpONMM NPOM3BOAMNTCS:

a) Npu CKpeLleHHbIX HUKONAX, BBeAeHHOM NonsApusaTtope 1 BpalleHUn cTonuka Ha 360°
©) npun BBEAEHHOM NONApu3aTope 1 BpalleHMm ctonuka Ha 360°

B) NPU CKpeLLEeHHbIX HUKONSAX M BpalleHun cTonmka Ha 360°.

3A0AHUE 2. K meTogam onpeaenenuns BHyTPEHHNX pedieKCOB OTHOCATCS:
a) HabnogeHue B YCNOBUSX KOCOTro OCBEeLLEeHUA

©) HabnroaeHue B CKpeLeHHbIX HUKONSAX

B) HAGnaeHMe B NOPOLLKe MUHepana

r) HabnogeHne No CBETOBOM NOSOCKe

2) OTKPbITblE 3a0aHUS (TECTOBLIE, NOBLILUEHHbIV YPOBEHb CIOXHOCTW):

3A0AHUE 1. Kakne getanun pygHOro MMKpOCKoNa OTHOCATCH K ONTUYECKUM?
OTBeT: onak-unnrMUHaTOp, OKynsip, 06 bLEeKTUB, aHanusaTop, NnonsipmsaTop

SAOAHUME 2. 3anonHute nponyck:

MeToa MUKPOCKONUYECKOTO U3yYEeHWUsI B OTPaXXEHHOM CBETE PYAHbIX U HEMPO3HaYHbIX MUHEPAanoB Ha3bl-
BaeTcs....?

OTtBeT: MuHeparpacums

3) OTKPbITbIE 3a4aHUS (MPaKTUKO-OPUEHTMPOBAHHAA 3a4a4a, CpeaHWUI YPOBEHb CIIOXHOCTH):

SA0AHUE 1. Oxapaktepusynte METOAMKY ANArHOCTUYECKOro TpaBneHust (Habop peakTMBOB cTaHAapT-
Horo Habopa, nocnegoBaTenbHOCTb AEUCTBUM, pe3ynbTaThl).

OTBeT: [lnarHoctTM4eckoe TpaBneHue npeacraBnsgeT coboN XMMUYEecKoe BO3OEWCTBUE Ha MONMpoBaH-
HYI0 NOBEPXHOCTb MUHEpanoB M ee uameHeHue. Npon3BoaMTCa 3TO BO3OENCTBME PSAOM PeakTMBOB
cTaHgapTHoro Habopa, B koTtopbin BxogaT: KCN (umanucteii kanum), HgCl, (cynema), KOH 40% (egkuin
kanun), FeClz 5% (xnopHoe xeneso), HCI 1:1 (consHasa kucnota), HNO3 1:1 (a3oTHas kucnota).

[ns npoBefeHWs AMArHOCTUYECKOro TPaBrEeHWs MOBEPXHOCTb aHwnudga JomkHa ObiTb TwaTenbHO
ouvLeHa, n3y4yaemMblii MMHepan nomeLleH B LLEHTP Nons 3peHust. PeakTuB u3 KanernbHULbI NepeHocuTcs
Ha NOBEPXHOCTb MUHEpana ¢ NOMOLLbI0 NuneTkn. Kanna gomkHa nonagatb Ha eUHUYHOE 3epHO, YTObbI
He JOoMyCTUTb BO3HWKHOBEHMWS 3NEKTPUYECKON Napbl MeXAy pasnuyHbIMU MUHEpanamu, Kotopas MoXeT
ncKasuTb pesynbTaTbl TpaBneHus. Bpemsa TpaBneHms 1 MuH. o UcTeyeHnn BpeMeHn ocTaTkn peakTuea
yaansawTcs punbTpoBanbHon Gymaron n oueHnBarTCsl pesyrnbTaTbl XMMUYECKOro BO3AENCTBUSA peakTu-
Ba. [1oNoXMTENbHBIMM CYUTAIOTCA TakMe peakuun, Npu KOTOPbIX MOCIe CHATUA Kannu Ha NonvpoBaHHOM
NMOBEPXHOCTU MUHepana HabnwaawTCad U3MEeHeHUs, oTpuuaTenbHbIMU — Te, OT KOTOPbIX CredoB He
ocTaeTcs.

TpaBaT MMHepan B onpegeneHHon nocrnegoBaTenbHOCTU, HAYMHAsA CO crnabbix peakTMBOB U 3akaH4uBas
caMbiMW cunbHbIMWU. Ecnn peakTMB He nofencTBoBari, Cneayowmnini MOXHO HAaHOCUTbL Ha TO Xe camoe
MEeCTO, HO B Cnyyae faxe Maneumnx nsMeHeHUn NoBepXHOCTU HOBbIV peakTuB Heo6XxoauMOo UCMOMb30-
BaTb Ha ApYroM 3epHe.

PesynbTaTbl AMarHOCTU4ECKOro TpaBneHus pyaHbIX MUHEPaIoB:

a) NOBEPXHOCTb OCTaeTCA HEM3MEHHOW - peaKkTMB He No4enCcTBOoBarT;

6) NnobypeHune, NoTEMHEHNE NMOBEPXHOCTN OT NErkKoro 10 YepHOro;

B) obpasoBaHune KorbLa OT NapoB peakTuBa BOKPYr Kanmnu BCrieAcTBMe TOro, YTO HEKOTOPble MUHeparnsl
MOryT pearMpoBaTtbh TOMIbKO C NapaMun peakTunBea;

r) BblaeneHve razaoobpasHblX NPOAYKTOB;

4) o6pas3oBaHne NpU3MPYLOLLEN NAEHKN (3KENTON, CUHEN, 3€NEHON, KpacHOW u ap.).

MNK-3.5 Ucnonb3yeT KOMMMEKC reosioro-MmmHepanormyeckux U reoXMmMm4Yeckux MeTonoB uc-
cnepoBaHUM ANA BbISIBNIEHUS NePCNEKTUBHbIX YYACTKOB MOMCKOBBLIX pPaboT U MecTopoXAeHUn
TBepAbIX NONe3HbIX MCKOMAaeMbIX MECTOPOXAEHUIN NONe3HbIX UCKONAaeMbIX

1) 3aKkpbITble 3agaHus (TeCToBble, cpeaHUN YPOBEHb CNOXKHOCTN):




3A0AHUE 1. OtpaxartenbHasi CnHOCOBHOCTbL PyAHOro MUHepana — 370:
a) CBOMCTBO PYyAHbIX MMHEPANiOB OTpaXaTb TO UM MHOE KONIMYEeCTBO NMajaloliero Ha HUX
cBeTa;
6) CBOWCTBO pyAHbIX MUHEPAIIOB MEHATL CTENEHL CBOEN SIPKOCTH;
B) CBOMNCTBO PyAHbIX MMHEPANOB B3aMMOAENCTBOBATL C XMMUYECKMMUN peakTMBaMu

3A0AHUE 2. N3yyeHne CTpyKTyp pya Heobxogumo ans:
a) onpepeneHnAa nocneaoBaTeNibHOCTU MMHepanoo6pa3oBaHUA U reHe3uca pya;
0) TEXHONOrM4YEeCKOM OLIeHKMN U NPOrHo3a noBeAeHNA pyabl B npouecce oboraweHus;
B) onpeaeneHus KayecTBa pya, coaepkaHms nonesHbiX KOMMNOHEHTOB M BPEAHbIX NPUMECEN.

3A0AHUE 3. Mo reHe3ncy MuHeparnbHble 3epHa NOApPasaensaioTcs Ha:
a) KpucTannmyeckme, KOPPO3MOHHbIE, KnacTU4eckue
6) KOPPO3MOHHbIE, MeTa3epHa, kKpuctannobnacTbl
B) KpUCTannmM4yeckme, KOPPO3MOHHbIe, MeTa3epHa; KpucTannobnacTbl, KnacTu4yeckue

2) OTKPbITblE 3a0aHUS (TECTOBLIE, MOBLILLIEHHbIN YPOBEHb CITOXXHOCTH):

SA0AHUE 1. Kakne 3agauun pewaet muHeparpadmna?
OTtBeT: N3yyeHune BeeCTBEHHOIO COCTaBa U CTPYKTYPbI PYAbI.

3) OTKpbITble 3a4aHus (MPaKTUKO-OPUEHTUPOBaHHAasg 3a4a4a, NOBbILEHHbIN YPOBEHb CHNOXHOCTN):

3A0AHUE 1. HanuwwuTte noapobHyto cxemMy onncaHus aHwnnda.

OTBeT: Pe3ynbTatbl MUHEparpaduyecknx nccrnegoBaHuii pyabl NpeacTaBnaoTCca B BUAe OonucaHusa aH-
WnndoB, KOTOPOE BbLIMOSTHAETCA MO CreayoLen cxeme (nnany):

1) Ne aHwnnda, npmBA3sKa;

2) Ha3BaHuWe pyabl (MOMHbIN MUHEpParbHbIA COCTaB) MO COAEPXKaHWMIO PYAHbIX MUHEPanos;

3) KOnMYeCcTBO PyAHbIX MUHEpanoB B 06beMHbIX NpoueHTax (onpegenseTcs npu Bu3yanbHOM CpaBHe-
HUKW C 3TaNoOHHOW Amarpammon (puc. 12) — MeToa CcTaHOapTHOro npenapara) ¢ BbliAeNeHUeM MaBHbIX
(>1%), BTOpOCTEneHHbIX (<1%) 1 peakux (eQUHNYHbIE 3epHa);

4) onucaHue Kaxxgoro pygHoro MvHepana (dopma 3epeH, pa3Mepbl, XxapakTep pacnpegeneHus B pyae,
dusnyeckne gmarHocTu4eckue npu3Hakuy, pesynbTaTbl UAarHOCTUYECKOro TpasrieHus, cnocob nposefe-
HUSE MUKPOXMMMUYECKOW peakumm n ee pesynbTaT, NoATBEPXKAAOLWNIA NPaBUbHOCTb onpeaeneHns);

5) CTpyKTYypa pyAbl;

6) B3aMMOOTHOLLEHNS MUHepanoB Mexay cobon (cpacTaHus, BKIMIOYEHUS, CEKyLLUME XWUIKK, KalMbl W
1.0.);

7) BbIBOAbI O NOCNeAoBaTENbHOCTY BblAENEHUS MUHEParnos;

8) BTOpuYHbIe U3MeHeHus B pyae (apobneHue, cMsaTue 1 nepekpucTannnsaumm MMHepanos);

9) MukpodoTorpacmm nnu 3apucoBKM XapakTepHbIX y4acTKOB (NpU HEOBXOAUMOCTN).

Kputepun 1 wkanbl oueHUBaHUA:
[nsa oueHMBaHWA BbINONHEHWST 3a4aHWA Ucnonb3dyeTcs bannbHas wkana:
1) 3aKpbITble 3a4aHus (TECTOBbLIE, CPEAHNN YPOBEHb CNOXHOCTK):
e 1 6ann — ykasaH BEPHbIN OTBET;
e (0 6GannoB — yka3aH HEBEPHbIN OTBET, B TOM YMCIIE YACTUYHO.
2) OTKpbITble 38aHUs (TECTOBbIE, NOBbILLUEHHbI YPOBEHb CIIOXKHOCTU):
e 2 Ganna — ykasaH BepHbIN OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YaCTUYHO.
3) OTKpbITbIE 3a0aHUs (MPAKTUKO-OPUEHTMPOBAHHAA 3a4a4a, NOBbILUEHHbIN YPOBEHb CIOXHOCTH):
¢ 10 Gannos — 3agava pelleHa BepHO (Nony4vyeH npaBuiibHbIA OTBET, 0O0CHOBaH (apryMeHTUpo-
BaH) X0 peLleHus);
e 5 GannoB — pelleHne 3a4a4n COAEPXKUT He3HaUYUTENbHbIE OLNOKKN, HO NpMBeaEH NPaBUIbHbIN
X0, PacCy>XAEHWUI, UK NOJTYYEH BEPHLIN OTBET, HO OTCYTCTBYET OGOCHOBaHME X04a €€ peLUeHus,
NN 3afaya pelleHa He MOSIHOCTbI0, HO MOJSyYeHbl NMPOMEXYTOYHble pe3ynbTaTbhl, oTpaxarowme
NpaBWbHOCTb XOA4a PELLEHMS 3aauu;
e 0 Gannoe — 3agaya He pelleHa Uin pelleHne HEBEPHO (X0 peLleHns owmnboveH Nnu coagepxm
rpyoble ownbKn, 3HaYMTENBHO BNUSIOLINE HA JaNbHENLWee n3ydeHne 3agayn).




