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PABOYASA NMPOrPAMMA YYEBHOU ONCUUMIIUHDI
B51.B.11 OnTnyeckme metoabl U3yHEeHUA PYAHLIX MUHEpanoB

1. Koag u HaumeHoBaHuMe HanpasneHus nogrotoBku: 05.03.01 Neonorus

2. I'Ipodmnb noaroToBKU: [eonoruyeckas CbeMKa U MOUCKU TBepAbIX NOoJiIe3HbIX MCKoMna-
eMbIX

3. KBanudumkauusa BbinyCKHUKa: 6akanaBp
4. dopma obyyeHMA: 3a04Has

5. Kacheapa, oTBevawowana 3a peanusauuio AMcUUNinHbIL: Kadeapa nosnesHbIX UCKonae-
MbIX 1 HeAPONOoJ1b30BaHUSA

6. CoctaBuTtenu nporpammbli: goueHT NonskoBa TatbaHa HMKonaeBHa, K.r.-M.H.

7. PekomeHpoBaHa: HMC reonorndyeckoro dakynstera, npotokon Ne 7 o1 17.04.2025 r.
8. YueOHbIn rop: 2027-2028 CemecTp: 5




9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu ocBoeHMs y4ebHON ONCUMNANHBI ABASIOTCSA:

- NOSTyYeHMEe HaBbIKOB ONArHOCTMKN PyAHbIX MUHEPATbHbIX aCCOLMaLUn C MOMOLLbIO ONTK-
4YeCKOW MUKPOCKOMUM OTPAKEHHOIO CBETA;

- NOSTyYeHME HaBbIKOB BbISIBNIEHMS FTEHETUYECKMX N TEXHOSOrMYECKNX 0COBEHHOCTEN pya C
MOMOLLIbKO OMTMUYECKON MUKPOCKOMUM OTPAXKEHHOMO CBeTA.

3adayu y4ebHOM aNCUMNANHDI:

- 3HaKOMCTBO C YCTPONCTBOM PYAHOrO MUKPOCKONA;

- U3yYEHME ONTUYECKNX, (PUINYECKUX U XUMUYECKUX ANArHOCTUYECKUX NMPU3HAKOB PYyaHbIX
MUHEpPanos;

- U3yYEeHME OCHOBHbIX TUMOB CTPYKTYP PYA4;

- N3y4eHne xapakTepucTuk Hanbonee pacnpoCTpaHeHHbIX PyaHbIX MUHEPAsOB;

- OCBOEHME METOAMKN ONUCAHNA aHLWNMGOB U COCTaBIEHNS OTYETa NO MMHeparpaduye-
CKMM MCCreaoBaHUsAM.

10. MecTo y4yebHOM aucuunnuHbl B cTpykType OOI: bnok b1; 4acTtb, opmupyemas y4yacT-
HMKamMun obpasoBaTesnibHbIX OTHOLEHWU. [1na ee 0CBOeHUst TPeBYTCA 3HaHWS, YMEHUS U HaBbl-
Kn, doopMmpyemble npeglecTBYOWNUMU gucuunnmHammn: Xumus, dusuka, MuHepanorus, O6-
was reonorus, lNetporpadmsa. 3HaHWUSA, YMEHUA U HaBbIkW, dOpMUPYEMble OaHHOW y4yeOHOM
ANCLMNIIMHON, HeobxoaMMbl Ans nocreaywmx y4ebHblx ancumnnuvi: MNMporHosmposaHne n no-
MCKN Mones3HbIX McKornaemblx. PasBefka M reonoro-skoHoMuUYyeckas OueHKa MeCTOpPOXOEeHWUn
NnonesHbIX CKONaeMblX.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuMNMHe/MoAaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTamMuM OCBOEHUA obpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kop HassaHwue komne- Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
TeHUmMu
MK-4 | CnocobeH npoBo- MK-4.2. | BbinonHseT akcnepumeH- | 3HaTb: YCTPOMCTBO PYAHbIX MUKPOCKOMOB;
AnTb 060CHOBaH- TanbHble u nabopatop- | YMeTb: onpegensTb pyAHble MUHeparsbl C
HYIO OLIEHKY nep- Hble UCCneaoBaHns No- | MOMOLLBI PU3NYECKUX U XUMUYECKUX Ana-
CNeKTMB uccneno- poA v pya, Ncnonb3ys THOCTMYECKUX MPU3HAaKoB, onpeaenuTenb-
BaHHbIX Mnowagen COBpPEMEHHbIe reonorn- | Hbix Tabnuy
Ha oBGHapyxeHune Yyeckue npubopsl, ycta- | BnageTe: HaBblkamu paboTbl Ha coBpe-
MEeCTOPOXAEHWUN HOBKM 1 MHOE 060pYAo- | MEHHbIX PYAHbLIX MUKPOCKOMax
TBEPAbIX NOMe3HbIX BaHue
MK-4 vckoraembix MK-4.3 Mcnonb3syeT KoMmnnekc 3HaTb: TeopeTMyeckne OCHOBbI pPYOHON
reonoro- MWKPOCKOMUM U NapareHeTU4ecKoro aHanm-
MWHEParnormM4eckmx u 3a pya
reoXMMMYecKkMx MeTodoB | YMeTb: aHanM3mposaTb U 0606wWwaTts MuHe-
nuccrnegoBaHun Ans Bel- | parpaduyeckne faHHble, OaBaTb MOSHYHO
SABMEHNS NePCNEeKTUBHbBIX | XapaKTepUCTUKY aHLNMAOB;
Yy4acTKOB MOUCKOBbIX pa- | BnageTtb:  HaBbikamMn  BOCCTaHOBMEHUS
60T 1 MecTopoXaeHun ycnosun obpasoBaHusa pyd Ha OCHOBaHWM
TBEPAbIX MOME3HbIX UCKO- | 3HAHWA WX BELLECTBEHHOr0 COcTaBa U
naembix CTPYKTYPHO-TEKCTYPHbIX OCOBEHHOCTEN

12. O6beM ancuunnuHbl B 3a4eTHbIX eguHuuax/yac. 2/72
dopma NpoMeXYTOHHOMN aTTecTauum 3a4yeT
13. TpypoemkocTb No Buaam yuyebHon paboTbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
5
AyOuTOpPHbIE 3aHATUA 10 10
] nekymm 2 2
B TOM ymcne:
npakTnyeckme




| nabopaTopHble 8 8

CamocToaTtenbHas pabota 58 58
dopmMa NPOMEXYTOYHOM aTTecTaLmm 4 4
Wroro: 72 72

13.1. CopepxaHue QUCLUMNIIUHDI

Peanusauus
pasgena guc-
Ne n/n HaumeHosarine pasnena CopepxaHue pasgena guCuuniivHbl LMNNWHbI C NO-
ANCUUNNNHBI N
MOLLbIO OHMamH-
Kypca, QYMK
1. Jekuun
Llenn n 3agaun muHeparpadmyeckmx uccnegoBaHuin. «OnTuyeckue
AnnapaTypa Anst npoBeAeHus nccnefoBaHuni (pygHble | MeToapl ndyde-
11 BBegeHune B pyaHyo MUK- Mukpockonsl MUH- 9, lNMonam, MMKpoCcKon cpaBHEHMS, HUSA PYAHbIX MU-
' pOCKONWIO. ocBeTuTeNn, Habop 06BEKTNBOB 1 OKyNsipoB). [Npuro- HeparnoB»
TOBMNeHMe npenapaToB A5 HabnogeHws. uarHoctu-
Yeckne MpU3Hakn pyaHbIX MUHEPaIIoB.
2. JlabopaTtopHble paboTbl
OTpaxaTenbHas CNOCOBOHOCTb: CYLLHOCTb SABMEHUS, «OnTuyeckue
mMeToabl onpegeneHns (06beKTUBHbIE N CyObeKTUB- MeToAbl nsyye-
Hbl€), 9TANOHbI 4118 U3MEePEHUs], CUCTEMaTNKA MUHE- HWUS PYOHbBIX MU-
panos. LiBeT pygHbIX MMHepanoB: cBoeobpasue Hepanos»
OKpacKy MUHeEparioB B OTPaXXEeHHOM CBETE, METOAbI
® onpegeneHus.
n3nyeckue guarHocTmnye-
OTHoLeHWe pyaHbIX MUHEPAroB K Nofsipu3oBaHHOMY
2.1 CKune NpusHaku pygHbIX Mu- .
Hepanos cBeTy. BHyTpeHHMe pedonekcsi: ycnosus HabnoaeHus,
3aBMCMMOCTb OT OTpaxkaTenbHOM cnocobHocTu. Teep-
OOCTb: METOAbl OnpeaeneHns ¢ MOMOLLIbIO UrT, MO Xa-
pakTepy NOBEPXHOCTU, MO penbedy, abpasvBHbIM
LITPMXaM, MMHepanam Lwkansl Mooca, C MOMOLLbH
MukpoTeepgomeTpa NMMT-3.
MarH1MTHOCTb.
Xnmunyeckoe gmMarHocTu4eckoe TpaBneHue: ctaHgapT- | «OnTuyeckue
HbI HAOOP PEaKTUBOB, TEXHMKA TPABMNEHMUS, Pe3yIib- MeToapbl n3yye-
29 XnMuyeckme guarHoctude- | TaTbl TPABNEHUS, UICTOYHUKM OLUMBOK U METOAbI UX HWUS PYOHbBIX MU-
' CKMe Npu3HaKku. npegynpexgenuns. MUKpoxmMmyeckne peakuun: peak- | Hepanos»
TVBbI PaCTBOPUTENU U NPOSIBUTENN, METOAbI NpoBEe-
HUS peakuunin.
OnpegeneHve pa3mepos 1 MeToabl n3amepeHust pasmepoB 3epeH. Okynsp- «OnTuyeckue
23 cofepXaHus pygHbIX MUHE- | MUKpOMETpP M 0b6bekT-MukpomMeTp. MeToabl onpegene- | Metofgbl U3yde-
' panoB. MeToguka onvcaHus | HUS KONMYecTBa PyAHbIX MUHEPANOB B 0O BbEMHbIX HUA pyOHbIX MU~
aHwnungos npoueHTax. Metogumka onncaHmsa aHWnngos. HepanoB»
CTpyKkTyphbl pya. XapakrepucTuka oTaenbHbIX TUMOB «OnTuyeckune
CTPYKTYp. MeToabl nay4eHust CTpykTyp pya. Nocnepo- | metoabl nsdyde-
24 CTpyKTYpbI PYA BaTENbHOCTb BblAENEHUS MUHepanoB. Kputepun HUS PYOHbBIX MU-
onpegerneHus nocnegoBaTenbHOCTU KpUCTann3aumm | HeparoB»
MUHEeparnoB MU COCTaBMeHMEe CXeM. ATanbl N cTagnm
MUHepanusaumn. eHepauun MUHEPAnoB.
13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN
Buapl 3aHATUIN (KONWMYECTBO YacoB)
Ne HaumeHoBaHue Tembl
CamocTtosTenbHas
n/n (pasgena) gucumnnuHbl Jlekunn MpakTuyeckme | JlabopaTtopHble pa6ota Bcero
11 BeeneHve B pygHyo Muk- > 5 4
pocKonuio
dusmnyeckne anarHocTu-
1.2 | Yeckune NpusHakm pyaHbIX 2 14 16
MUWHeparnos
13 XmMmnyeckne gnarHocTum- > 14 16
YecKme MpU3HaKu.




OnpegeneHne pasvepos
1.4 | ¥ cOnEPKaHNs pyaHbIX 2 14 16
MUHepanos. MeToauka
onncaHns aHWMdos

5. | CTpykTypbl pya 2 14 16
6 lMpomexyToyHas aTTe- 4

crauus
UToro: 2 8 58 72

14. MeTogM4ecKkue yKasaHus Ans 00y4aloLWmxca N0 OCBOEHUIO AUCLUMIINHDI:

B pamkax ancumnnuHbl NpeaycMOTpeHbl creayowme obpasoBaTenbHble TEXHOMNOMMK: nekunn, nabopa-
TOPHbIE 3aHATMSA U camocTosTernbHas pabota CTydeHToB. Ha nekuuax paccmatpuBaloTca TeopeTuye-
CKMe OCHOBbI pyaHON Mukpockonuu. Ha nabopatopHbix paboTax npuobpeTatoTCca HaBbIKM OUArHOCTUPO-
BaHMSA PYAHbIX MUHEParnoB C MCMOSb30BaHWEM MOMAPU3aLMOHHOIO MUKPOCKONA OTPaXeHHOro CBeTa,
onpeaenuTenbHbIX Tabnuu 1 NnapareHeTMYecKoro aHanusaa.

Mpu nogrotoBke K NabopaTOpPHOMY 3aHATUIO CTYAEHTY HEOOXOAMMO U3Yy4nUTb TEOPETUYECKUA MaTepuan,
KOTOpbI GyaeT MCNoNb3oBaTbCA B XOA4E BbINONMHEHWs nabopaTopHon paboTbl. Hy)XHO BHMMATENbHO
npoynTatb MeToANYECKOe yKasaHme (onmcaHme) k nabopatopHon paboTe, NpogymaTtb niaH NPOBEAEHMS
paboTbl, NOAroTOBUTbL HeobXxoauMble BGnaHkn 1 Tabnuubl Ana 3anucen HabnogeHnn. HenocpeacTBEHHO
BbINONHEHMIO NabopaTopHon paboTbl NpeaLlecTByeT KpaTkui onpoc obyyatolmxcsa npenogaBaTenem
A5 BbISIBNEHWS UX TOTOBHOCTW K 3aHATUIO. [pn BbinonHeHun nabopatopHon paboTbl HE0O6X0AMMbI cre-
aywoume onepaumn: a) nogrotToBka MMKpockona; 6) Bocnpom3BegeHMe N3y4aemoro siBfeHust; B) onpege-
neHne OMarHOCTUYeCKUX NPU3HaKOB PYAHbIX MUHEpa; r) aHanua, obpaboTka AaHHbIX U 0606LLeHre pe-
3ynbTaToB.

[nsa ycnewHoro oBnageHnsa Kypcom Heobxogmmo obs3aTensHO nocewaTb Bce 3aHATUA. B cnyyasax npo-
nycka 3aHAaTUs CTy4eHTY Heob6X04MMO CaMOCTOATENBbHO U3Yy4nUTb MaTepman 1 OTBETUTb HA KOHTPOSbHbIE
BOMPOCHI MO NPOMNyLeHHOW TeMe, B TOM Yncne Ha obpasoBaTenbHoM noptane BIY (https://edu.vsu.ru).
B xoge 3aHATMI obBy4valowmMcs pekoMeHAyeTCs: BECTU KOHCMEeKTUpoBaHue yyebHoro matepwana; o6-
paliaTb BHMMaHMe Ha KaTteropun, opMynmpoBKKU, pacKpbiBatoLLmMe CoAepXXaHme TeX Un NHbIX SBIIEHU
N NPOLECCOB, Hay4Hble BbIBOAbLI U MPaKTUYECKME pekoMeHZaunn no nx NpMMeEHeHUIo; 3agaBaTb Npeno-
AaBaTesnio YTOYHSAILWME BOMNPOCHI C Lefblo YACHEHNS TEOPETUYECKNX NOMOXEHUN.

CamocTodatenbHasa pabota CTyaeHToOB npeanonaraeT u3ydeHve y4ebHoM 1 Hay4yHOW nutepaTypbl No OT-
AenbHbIM BONpOCcaM TeMaTU4eCKOro ninaHa AMCUMNIIMHbLI, NOAroTOBKY K nlabopaTopHbiM pabotam, camo-
cToaTenbHoe MuHeparpaduyeckoe onpeneneHne MMHeparnos; NOAroTOBKY K TEKYLLLEMY KOHTPOSM ycne-
BaeMoCTW.

Ha oGpasoBaTenbHOM nopTane «QNeKTPOHHbIN yHuBepcuteT BITY» nmeeTcs anekTpoHHbIN Kypc «OnTu-
Yyeckne MeToAbl U3YyYeHUst PyAHbIX MUHEParioB», KOTOPbIA BKIOYaeT B cebA TEKCTbl NeKUuin, npeseHTa-
LUK, yKa3aHUS K BbIMOSTHEHUIO MPaKTUYECKNX paboT, CCbIfIKM Ha OOMNOMHUTENbHYI0 NuTepaTtypy U marte-
puvanbl NPOMEXYTOYHOM aTTecTauum.

15. NMepevyeHb OCHOBHOM U JOMOJIHUTENBLHON NUTEPATYPbl, PECYPCOB MHTEPHET, He0bXO-
OUMbIX ONA1 OCBOEHUA AUCLUNSINHDI

a) OCHOBHasg nNuTeparypa:
Ne n/n UcTouHuK

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

6) fJononHWUTenbHas NMTepaTypa:

Ne n/n UcTouHuK

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

2 BY30B, VIpKyT. ropHOMeTannypr. uH-T. — 3-e 13g., ucnp. n gon. — Vpkytck: VIpKyT. KH. 134-BO,
1956. — 264 c.

3 BonbiHcknii N.C. OnpeaeneHne pyaHbix MUHepanoB nog mukpockonom: [B 3 1.] / N.C. BonbIHCKUAA.
— 2-e n3a., nepepab. u gon. — M.: Hegpa, 1966. — 349 c.

4 Owko C.A. MeToapsl nabopatopHoro uccnegosaHus pyg / Owko C.A. N34. 5-e. — M.: Hepgpa, 1984.
—389c.

5 WcaeHko M.I. Onpegenntens rmaBHenLINX MUHEparnoB pya B oTpaxeHHoMm ceeTe / M.I. VicaeHko,

C.C. bopuwaHckas, E.J1. AdaHacbeBa. — MockBa : Hegpa, 1978. — 255 c.
6 LWymckas H.N. 'eHeTnyeckas mnHeparpadus: Metogudeckoe pykosoacTtseo / H. W. Wymckas, B.[.



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

JTaxHuukas, H.B. PaxmvaHoBa; M-Bo npupog. pecypcos Poc. ®epepauuun. Bcepoc. Hayu.-nccneg.
reon. uH-T um. A.MN.KapnuHckoro (BCEIEW). - CankT-lNeTepbypr : N3a-so BCEMEN, 1999 .— 99 c.
Pampop . PygHble MmuHepansl n nx cpactanus / Pampop M. — M.: U3a-Bo nHoctp. nut-pel, 1962. —

1132 c.
MaHkpaTtbes, .B. JlabopaTopHble MeTOAbl NCCIEAOBaHUS MONE3HbIX UCKONAeMbIX [QNeKTPOHHbIN
8 pecypc] : MeToA. ykasaHus K nab. npakTnkymy no muHeparpadgum / IN.B. MNaHkpaTbeB .— OpeHbypr :

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

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (OuLmnanbHble pecypcbl UHTEPHET):

Ne n/n Pecypc

9 OneKTPOHHO-6MbnunoTeyHasa cuctema «YHmuBepcuteTckasa bnbnunorteka online» http://biblioclub.ru
10 OneKTpoHHO-6nbnnoteyHas cuctema «KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru
11 OneKTpoHHO-6nbnnoteyHas cuctema «Jlanb» https://e.lanbook.com

http://geokniga.org - becnnaTHbIN HEKOMMEPYECKMIA CPaBOYHO-00pa3oBaTenbHbIN NopTan Ans
reosioroB, CTyJEHTOB-TeONoroB

13 http://rucont.ru - mexxoTpacnesas anekTpoHHas 6ubnuoteka (O6C)

OnNeKTPOHHbIN y4ebHbIN Kypc: OnTuyeckme MeToabl N3yYyeHus pyaHbiX MUHepParnos -
https://edu.vsu.ru/course/view.php?id=2395

12

14

16. MNMepeyeHb y4eOHO-MeTOaQNYECKOrO ob6ecnevyeHns Ans CaMoOCTOATEeNbHON paboThbl

Ne n/n NcTOYHMK

1 MwuHeparpadus. YuebHo-meTogmdeckoe nocobue / coct. T.H. MNonsikoBa - BopoHex: N3a-8o Bopo-
HeX. roc. yH-ta, 2024. — 62 c.
OcHoBbl MUHeparpadumn : y4ebHoe nocobue : [ans CcTyd. OHEB. U 3a04. OTA-HUI reon. dak. BopoHex.
2 roc. yH-ta, ans cneumansHoctn 020301 - M'eonorus] / BopoHex. roc. yH-T ; cocT. : N.K. Koeanb , T.I.
KopobknHa .— Boponex : MU By, 2011 .— 41 c. : un., Tabn. — bubnuorp.: ¢.40.

17. O6pa3oBaTesfibHbleé TEXHONIONMU, UCNOJNb3yeMble NpU peanusauum y4ebHoOW gucum-
NSIMHbI, BKIIOYasi AUCTaHUUOHHbIe obpa3oBaTtenbHble TexHonorun (AOT, anekTpoHHOoe
ob6y4eHue (30), cmewaHHOe 06y4eHue):

I'IporpaMma peanndyetca C NCnosyib3oBaHNEM 3JNTEKTPOHHOIO O6y‘-IeHI/IFI n c npumeHeHnem 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 — Paclumpen-
HbI Russian Edition
4 MporpammHas cnctema gngd obHapy>KeHUs1 TEKCTOBbIX 3aMMCTBOBAHUN B YYEOHbBIX U HAY4YHbIX
pabotax AHTunnarnat.BY3

18. MaTepMaanO-TeXHM‘-IeCKOG obecneyeHne AUCLMUMNIIUHLI:

Ne
HasBaHue Tun ayauTo- MaTtepuanbHoO-TexHU4Yeckoe obec-
ayau- Appec
aygutopumn pun neyeHue
TOpUU
117 r. BopoHex, YHu- nabopatopus nabopartopusi Mukpockonbl P-312 (12 wrT.), konnekums
BepcuTeTckasa nn.1, | mMuHeparpadum pyA, 3a4eTHas KONnekuusi, Konnekuus
nepBbIN KOpNyc aHWNNOB, UTONKK CTanbHble, MeaHbIE,
KONoAku ans aHwnmdoB, XMMUYECKMe
peakTvBbl, NpegMeTHbIE CTekna

19. OueHo4HbIe cpeaCcTBa AN NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauumn

Mopsaok oLeHKN 0CcBOEHUsT obyyatowmmmncs y4ebHoro matepurana onpegensieTcs cogepxaHmem
creayoLwmnx pasaenos ANCUMNINHGI




NHaukaTop(bl)
Ne | HammeHoBaHue pasgena auc- Komne-
DOCTMXKEHNSA OueHouHble cpeacTBa
n/n UMnNnuHbl (Mogyns) TeHuus(n)
KoMneTeHummn
1.1 BBeneHme B pyaHyio Mkpo- MK-4 MK-4,2; MNMK-4,3
cKonumio
1.2 Pu3necke anarHoCT4eckmne MK-4 MK-4,2; NMK-4,3 KoMnnekT npakTnyeckmx 3agaHmm 1
NPU3HaKN pyaHbIX MMHEpanos
1.3 XUMUHECKIE MArHOCTMHE- MK-4 MK-4,2; NMK-4,3 KoMnnekT npakTnyeckmx 3agaHum 1
CKMe NpuU3HakKku.
OnpepgeneHune pa3vepos 1
1.4 COACPXaHMA PYAHBIX MUHE- MK-4 MK-4,2; NMK-4,3 KoMnnekT npakTnyeckmx 3agaHui 3
panoB. MeToanka onncaHus
aHwnungos
5. CTpyKkTypbl pya MK-4 MK-4,2; NK-4,3 KoMnnekT npakTn4eckmnx sagaHum 2
MpomexyTouHasa aTTectaums B
Onpochl 3a4eTa
dopma KOHTpOns — 3a4eT

20. TunoBble OLEHO4YHble CpeaAcTBa U MeToAuYecKMe Matepuanbl, onpegensiiowume npo-
Leaypbl OLeHUBaHUA

20.1. TekyWw M KOHTPOSb YCreBaeMocTu

KoHTponb ycrneBaemocTu Nno AUCUMNIMHE OCYLLECTBISETCS C NOMOLLbIO CreaytoLMX OLEHOYHbIX
CpencTB: KOMMMEKT NPaKTUYECKMX 3a4aHunI

[MepeyeHb NpakTUYEeCKMX 3agaHnn

KomnnekT 3apaHui Ne 1
1. OnpegenuTb uU3NYECKMe AMarHOCTMHECKME MpU3Hakn (oTpakaTenbHYH CNocoBHOCTb, LBET, ABYOTPaxXeHue,
BHYTPEHHUE pedneKkchbl, aHM30TPONuIo, TBEPAOCTb, MarHATHOCTL) NUpPUTA.
2. Onpegenutb uU3MYeCcKMe OUarHOCTUYECKME NPu3Haku (oTpaxkaTerlbHyt CroCOOHOCTb, LBET
BHYTPEHHUE pedneKkchbl, aHU30TPONuI0, TBEPLOCTb, MarHUTHOCTb) XanbKonupuTa.
3. Onpegenutb uU3MYecKkMe OuarHoCTUYECKMe NpusHakyn (oTpaxkaTerlbHyl CrocoBHOCTb, LBET, ABYOTPaxXeHwue,
BHYTPeHHUWe pedreKcbl, aHN30TPOomnuio, TBEPAOCTb, MAarHUTHOCTb) apCeHonMpuTa.
4. OnpegenuTb hmanyeckne AmarHOCTUYECKME MPU3HaKM (OTpaxkaTernbHyl CrnocobHOCTb, LBET, ABYOTPaxeHue,
BHYTpeHHMWe pednekcbl, aHN30TPonumio, TBEPAOCTb, MarHUTHOCTb) MONNOAEHUTA.
5. Onpegenutb usnyeckne OuarHOCTUHECKME MpU3HaKU (OTpakaTenbHYyl CNOCOOHOCTb, LUBET
BHYTPeHHMWe pedreKcbl, aHN30TPOonuio, TBEPAOCTb, MarHUTHOCTb) BONbdpamMuTa.
6. Onpegenutb usnM4eckne OUArHOCTUHECKME MpU3HaKU (OTpaxaTenbHyl CMOCOOHOCTb, LIBET, OBYOTpaXKeHue,
BHYTPEHHWE pedneKechbl, aHM30TPONuio, TBEPAOCTb, MarHUTHOCTb) kKaccuTepuTa.
7. OnpegenuTb U3MYECcKMe OUarHOCTUYECKME NpusHaku (oTpaxkaTerlbHyl CrocoBHOCTb, LBET, ABYOTPaxXeHwue,
BHYTPEHHUE pedneKechbl, aHU30TPONMI0, TBEPOOCTb, MarHUTHOCTb) XpOMMUTa.
8. Onpegenutb uU3MYeckMe OUarHOCTUYECKME NpPU3Haku (oTpaxkaTerlbHyl CNoCOOHOCTb, LBET, ABYOTpaXKeHue,
BHYTPEHHUE pedNeKChbl, aHU30TPONUIO, TBEPOOCTb, MAarHUTHOCTb) aHTUMOHUTA.
9. OnpegenuTb U3MYECKME OUArHOCTUYECKNE NMpU3Hakn (oTpaxkaTerlbHyl CroCOOHOCTb, LBET, ABYOTPaXeHwue,
BHYTpPeHHUWe pedrekcbl, aHN30TPOnuio, TBEPAOCTb, MarHUTHOCTb) NMMPPOTUHA.
10. OnpegenuTb XMMUYECKNE ONArHOCTUYECKME NPU3HaKn NUpuTa.
11. OnpegenuTb XMMUYECKNE ONAarHOCTUYECKME NPU3HAKN XanbKonupuTa.
12. OnpegenuTb XMMUYECKNE ONarHoCTUYeCKMe Npu3Hakn apceHonmpuTa.
13. OnpepenuTb XMMUYECKNe NarHocTUYecKme NpusHaky MonnbaeHnTa.
14. OnpegenuTb XMMUYECKNE ONArHoCTUYECKMe NpU3Haky BonbdpamumTa.
15. OnpegennTb XMMUYECKME ONarHoCTUYECKNe NpusHakm Kaccutepura.
16. OnpegennTb XMMUYECKME ONarHOCTUYECKNE NPU3HaKM XpoMuTa.
17. OnpegenvTb XMMUYECKME ONarHOCTUYECKNE NPU3HaKN aHTUMOHUTA.
18. OnpegennTb XMMNYECKNE ANarHOCTUYECKNE NPU3HaKkM NMppPOTUHA.

[ABYOTpaxeHue,

OBYOTpaXxeHue,

KomnnekT 3agaHumn Ne 2
. Onpepenntb KpUCTanNIMYeCKU3epHUCTLIE CTPYKTYPLI pya B aHWNudax yd4ebHom konnekuun.
. Onpepenntb MeTa3epHUCTbIE CTPYKTYPbl PyA B aHLWNMpax y4ebHon Konnekumm.
. Onpepenntb KONNouAHbIE CTPYKTYPbI pya B aHWNudax ydebHom konnekuuu.
. Onpepenntb KOPPO3MOHHbIE CTPYKTYPbI PYA B aHwwnundax y4ebHom Konnekumn.
. OnpepennTtb KpucTannobnacTuyeckne CTpyKTypbl pya B aHwnundax y4ebHom Konnekumn.
. Onpegenntb MeTakonnongHble CTPYKTYpbl py4 B aHwnundax y4eOHOoM Konnekuuu.
. OnpegennTb CTPYKTYpbl pacnaga TBEPAOro pacteopa B aHLWMdax y4ebHON KONnekumm.
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8. OnpegenuTb KaTaknacTnyeckue CTPYKTypbl pya B aHLnMdax y4ebHom Konnekumu.
9. OnpegenuTb CTPYKTYpbl PyA 0CagovHOro reHesnca B aHwnudax ydebHom Konnekumum.

KomnnekT 3apgaHuin Ne 3
1. CamocTosITENBHO ONpeaenuTb ABa PYAHbIX MUHEpara B OTPaXXeHHOM CBeETE.
2. OnpepenuTb pasMep 1 KONMYECTBO PYAHOro MMHepana B aHwwnude.
3. Onucatb pyaHbIi MUHepan (dopma 3epeH, pa3Mepsbl, XxapakTep pacnpeaeneHus B pyae, dousmyeckme anarHo-
CTUYECKNe NPU3HaKu, pedynbTaTbl ANarHOCTUYECKOrO TpaBneHusl, Cnocob NpoBeAEeHUSI MUKPOXMMUYECKON peakumum
N ee pesynbTaT, NOATBEPXKOAKLNUA NPABUIBHOCTL ONpeaeneHns).
4. OnpegenuTb CTPYKTYPbI pyabl U caenath BbIBOA O NOCeA0BaTENbHOCTY BblAeNeHNS MUHEPAIOB.
5. OxapakTepun3oBaTb BTOPUYHbIE M3MEHEHUS PYAbI.
6. CocTtaBuTb NOMNHOE onNucaHue aHwwnmaa.

20.2. NpomexyTo4yHaa atrecTayus

ﬂpomemyTquaﬂ arrectaumda no gucunniimHe ocyLlecTBriaAeTCcA C NOMOLLbHO creayrwimnx oue-
HOYHbIX CPpeACTB. BONPOCHI K 3a4€ETYy.

MNepeyeHb BOMPOCOB K 3a4eTy:

Ne n/n CogepxaHue Bonpoca

1 Llenv 1 3agaym onTMYecKoro n3yyYyeHus pygHbiXx MMHEParnoB

2 YCTponcTBo pyaHoro mukpockona MAH- 9.

3 YCTPONCTBO pyaHOro mmkpockona NMonam-311.

4 [MpenapaTbl Ans HabngeHWst B OTPaXEHHOM CBETE U MX NPUrOTOBIEHNME.

5 [narHocTnyeckme Npu3Haku pygHbIX MUHEPAaIIoB.

6 OTpaxaTtenbHas CoCOBHOCTb: CYLLHOCTb SIBNEHMWS; (DaKTopbl, BIUSIOLLME HA pe3ynbTaThl M3me-
peHus.

7 CvcrteMaTuka MMHEparoB Mo oTpaXaTenbHOM CNoCcOBHOCTH.

8 MeToapbl onpefeneHusi oTpaxaTenbHoW CNoCOBHOCTN.

9 MeTogpbl onpegenenus useta. ATanoHbl LBeTa.

10 BHyTpeHHMe pedpriekchl: CyLHOCTb, METOAbI OnpegeneHus.

11 3aBNCUMOCTb BHYTPEHHUX pedrieKCOB OT OTpaXkaTesNlbHOW CnocoBHOCTH.

12 MeTogpbl onpegeneHns TBEPAOCTH.

13 MeTogpbl onpegeneHnsi MarHUTHOCTW.

14 XvMun4eckoe AnarHoCTMyYeckoe TpaBneHue: cTaHAapTHLIN Habop PeaKkTMBOB 1 TEXHUKA TpaBre-
HUSI.

15 Pe3ynbTaTbl XMMUYECKOr0 AUarHOCTUYECKOro TpaeneHus. IcToYHMKM owmnMboK 1 MeToabl UX npe-
OyNpexaeHus.

16 MeTogpbl NnpoBegeHNS MUKPOXMMUYECKUX PeaKLNNA.

17 CTpyKTYpbl pya: NOHATME U Knaccudukaumu.

18 Knaccudmkauns 3epeH MMHepasnoB no ycrnosusiM obpasoBaHusi 1 mopdponornm

19 XapaKTepucTvka KpUcTaninyeckM3epHUCTbIX CTPYKTYP.

20 XapakTepucTvka KOPPO3UOHHbIX CTPYKTYP.

21 XapakTepucTvka MeTa3epHUCTBIX U KONMOUAHbBIX CTPYKTYP.

22 XapakTepucTvka KpUcTannobnacTu4eckmnx M MeTakonouaHbIX CTPYKTYP.

23 XapaKkTepucTvka CTpYKTYp pacnaga TBepdoro pacreopa.

24 XapaKkTepucTvka KaTaknacTuyeckmx CTPYKTYP.

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

[nsa oueHmBaHMA pesynbTaTtoB 06yveHnsa Ha 3a4eTe UCNOoNb3yTCA cneayoLwmne nokasaTenu:

1) 3HaHME TeopuUn ONTUYECKUX SBNEHWUA B NONSIPU3OBAHHOM CBETE, CTPYKTYPHO-BELLECTBEHHbIX
0COBeHHOCTEN pyn 9HAOrEHHbIX MECTOPOXAEHUIA, CNOCOBOB pecTaBpauMy YCNOBUA KpucTannusauum
MUHeparbHbIX accoumaumii 1 NocrnenoBaTeNibHOCTU UX 06pa3oBaHus;

2) ymMeHue ucnonb3oBaTb 3HAHUA NO MuUHeparpadum npu peweHun nNpodeccnoHanbHbIX NpPo-
Onewm; onpenenaTb NO4 MUKPOCKOMOM ABa PacnpoOCTpaHEHHbIX MUHepana pya; NpoM3BoguTb CTaHdapT-
Hoe onncaHue aHWnNuda;

3) BnageHue obuenpodeccmoHanbHbiMM 3HAHUAMN TEOPUMM U METOAOB MUHeparpaduyecKkmx nc-
cnefoBaHun; metogamu o6paboTkuy, aHanmM3a nabopaTopHOM reonornvyeckon nHopmauuu.

[nsa oueHMBaHUA pesynbTaToB 00ydYeHNs Ha 3a4eTe UCMOMb3YEeTCH — 3a4TEHO, HE 3a4TEHO.



CooTHoOLLIEHME NOKa3aTenewn, Kputepues U LLKalbl OUEeHNBaHUA PE3YIibTaToOB O6y‘-IeHI/IF|.

KpuTepum oueHnBaHnsa kKomneTeHuuin

YpoBeHb
cdopmmpo-
BaHHOCTU
KOMMEeTEeHLINN

LLikana oueHokK

lMonHoe coomeemcmeue omeema 0byqaruweaocs 8cemM rnepeyucs/ieH-
HbIM rioka3amensam. [IpodeMoHCmpuUpPoBaHo 3HaHUe meopuu onmu4ye-
CKUX  sienleHUl 8  [O/IIPU30BaHHOM  ceeme,  CIMPYKMYpPHO-
gew,ecmeeHHbIx ocobeHHocmel pyd 3HOO2EHHbLIX MeCcmopoxdeHud,
criocobos pecmaspauyuu ycrnosul Kpucmannusauyuu MUHeparbHbIX
accoyuayud u rnocrnedosamenibHoCMuU Ux 06pa308aHus; yMeHue
onpedensimb Mod MUKDPOCKONOM 08a pacrpocmpaHeHHbIX MUHepana
pyd; npouzeodums cmaHOapmHoe ornucaHue aHwnuga; enadeHue
obuwenpogheccuoHanbHbIMU 3HaHUSMU meopuu U Memodo8 MuHepa-
epaghudeckux uccnedosaHull, memodamu obpabomku, aHasnu3a nabo-
pamopHoU eeonoaudeckol UHghopmayuu.

lNosbiweHHbIl
YPOBEHb

3aymeHo

Omeem Ha KOHMPOIbHO-U3MepumesbHbIlU Mamepuan He coomeem-
cmeyem OOHOMY U3 repeyucrieHHbIX rnokasamerel. Hedocmamo4yHo
PodeMOHCMPUPOBaHO 3HaHUEe Meopuu ONMMUYECKUX SerieHul 8 ro-
JI5pU308aHHOM c8eme, CMpPYKMypHO-8eWEeCmM8eHHbIX 0cobeHHOocmel
pyd 3HOO2EeHHbIX MecmopoXxdeHul, crnocobos pecmaspauuu ycrosul
Kpucmannu3dayuu MuHeparbHbIX accoyuauyul u rocredosamerbHo-
cmu ux obpasoeaHusi;, 00Hako oby4qarouwutics obnadaem ymeHuUem
onpedensimb Mod MUKDPOCKONOM 08a pacrpocmpaHeHHbIX MUHeparna
pyd; npoudsoOumb cmaHOapmHoe ornucaHue aHwrnuga; enadeem
obwenpogheccuoHanbHbIMU 3HaHUSIMU meopuu U Memodo8 MUHepa-
epagpudeckux uccnedosaHuli; memodamu obpabomku, aHanusa iabo-
pamopHoU eeonoaudeckol UuHghopmayuu.

Easosbili ypo-
8€EHb

3aymeHo

Omeem Ha KOHMPOIbHO-U3MepumerbHbIlU Mamepuas He coomeem-
cmeyem robbim 08yM U3 rnepeyucrieHHbIx rokasamenel. Oby4yalo-
wulics 0eMOHCmpuUpyem 4Yacmu4Hble 3HaHUsi meopuu OnNmMuYecKuXx
s8/1eHUl 8 [0/IIPU308aHHOM C8eme, CMPYKMYypPHO-8eUWECM8EHHbIX
ocobeHHocmel pyd 3HO02eHHbIX MecmopoxdeHud, criocobog pe-
cmaspayuu ycrnosull Kpucmannusauyuu MuHeparbHbiX accoyuauyul u
rnocnedosamersibHOCMU UX 0bpa3oeaHusi, Hedocmamo4yHo enadeem
obwenpogheccuoHarbHbIMU 3HaHUSIMU meopuu U Memodo8 MUHepa-
epagpudeckux uccnedosaHul; memodamu obpabomku, aHanu3a abo-
pamopHoU eeosioeudeckol UHGopmMauuu, HO obnadaem ymMeHuUem
onpedensimb Mod MUKDPOCKONOM 08a pacrpocmpaHeHHbIX MUHeparna
pyd; npouszeodume cmaHOapmHoe onucaHue aHwnuga.

lNopoeosnili
ypo8eHb

3aumeHo

Omeem Ha KOHMPOIbHO-U3MepumerbHbIU Mamepuasn He coomeem-
cmeyem mobbiM mpeMm U3 repeyduciieHHbIX rnokasamernel. Oby4yalo-
wulicss 0eMOHCmMpUpyem OmpbIBOYHbIE, (hbpacMeHmapHble 3HaHUS,
donyckaem epybble owubku rpu onpedeneHuu nod MUKPOCKOMOM
d8yx pacripocmpaHeHHbIX MUHepasios pyd u cmaHdapmHOM onucaHuu
aHwnugha, He enadeem obuwenpogeccuoHarbHbIMU 3HaHUSMU Meo-
puu u memodo8 MuHepazpaghuyeckux uccredosaHul; memodamu 0b-
pabomku, aHanu3a s1abopamopHoU 2eos102u4ecKol UHgopmayuu

He 3aumeHo

20.3. PoHp OLEeHOYHbIX cpeacTB c(hOPMUPOBAHHOCTU KOMMNETEHLUN

MK-4 Cnoco6eH npoBoAUTb OOOCHOBaHHYI OLIEHKY NMEepPCNneKTUB UCCnefoBaHHbIX nnolagen Ha

oGHapy)xeHne MecTOpOXAeHU TBepAbIX NONe3HbIX UCKOMaeMbIX

MK-4.2 BbinonHsAeT 3KcnepumeHTanbHble U fnabopaTtopHblie UccnefoBaHUA Nopoa wu pya,

Mcnonb3ysi COBpeMeHHble reoniorn4yeckue Nnpuéopbl, yCTaHOBKM M MHOEe o6opyaoBaHue

I'Iepeqel-lb 3agaHuM ans NMPOBEpPKU C(bOpMVIpOBaHHOCTVI KOMneTeHunn:

1) OTKpbITblE 3a4aHns (TECTOBbIE, NOBbLILLEHHbIN YPOBEHb CIOXHOCTU):




3AJAHWE 1. HabniogeHne aHn3oTponum Npon3BoanNTCS:

a) Npy1 CKpeLUeHHbIX HUKONAX, BBEAEHHOM nonspusaTtope 1 BpawleHum ctonmka Ha 360°
6) Nnpu BBEAEHHOM NoNsApM3aTope 1 BpalleHuMn ctonuka Ha 360°

B) NP CKPELLEHHbIX HUKOSIAX U BpaLleHUn cTonmka Ha 360°.

SA0AHUE 2. K meTogam onpeaeneHus BHYTPEHHNX pedriekCOB OTHOCATCS:
a) HabnroaeHue B YCNOBUAX KOCOro oCBeLeHUst

6) HabnoaeHMe B CKpeLeHHbIX HUKONAX

B) HaGngeHMe B NOPOLLKE MUMHepana

r) HabniogeHne nNo CBETOBOW NOSOCKE

2) OTKpbITble 3a4aHus (TeCTOBbIE, MOBbLILUEHHbIV YPOBEHb CINOXHOCTWN):

SAJAHWME 1. Kakne petanu pyaHOro MMKpockomna OTHOCATCA K ONTUYECKUM?
OTBeT: onak-unnrMUHATOpP, OKynsap, 06bLEeKTUB, aHanu3aTop, nonsapusartop

3A0AHUE 2. 3anonHuTe nponyck:
MeToa MUKPOCKOMUYECKOrO N3y4YeHUs B OTPaKEHHOM CBETE PYAHbIX M HEMPO3HAYHbIX MUHEPASIOB Ha3bl-

OtBeT: MuHeparpacusn

3) OTKpLIThIE 3a4aHUs (NPaKTUKO-OPUEHTMPOBAHHAA 3ada4a, CPeAHUN YPOBEHb CIOXXHOCTH):

3A0AHUE 1. Oxapakrtepnsynte MeToouKy ANarHOCTUYECKOro TpaBreHnsa (Habop peakTMBOB CTaHOapT-
Horo Habopa, nocrnegoBaTenbHOCTb AENCTBUN, pesyrnbTaThl).

OTBeT: [JuarHocTuyeckoe TpaerneHue npeacrasnseT cobon Xxumuyeckoe BO3OENCTBME HA NONMPOBaH-
HYI0 MOBEPXHOCTb MWUHEpPanoB U ee uameHeHue. Mpon3BOANTCS 3TO BO3AEWCTBUE PSOOM PEaKkTMBOB
cTaHgapTHoro Habopa, B koTopbin BxoasaT: KCN (unanuctein kanui), HgClz (cynema), KOH 40% (eakui
kanun), FeClz 5% (xnopHoe xeneso), HCI 1:1 (consanasa kucnota), HNO3 1:1 (a3oTHas kucnota).

[ns npoBegeHWs AMArHOCTUYECKOrO TPaBMEHWs MOBEPXHOCTb aHwWnuda AormkHa ObiTb TLaTeNbHO
ouvLeHa, n3y4aeMblil MMHeparn noMeLLeH B LLEHTP Nons 3peHnsi. PeakTnB U3 kanenbHULbl NepeHoCUTCS
Ha NOBEPXHOCTb MUHepana c NoMoLLblo nuneTkn. Kannsa gomkHa nonagatb Ha €4UHUYHOE 3epHO, YTOObI
He JOMYCTUTb BO3HWKHOBEHMS ANIEKTPUYECKON Napbl MEXAY pas3nuMyHbIMU MUHEpanamu, Kotopas MoXeT
ncKasnTb pesynbTaTtbl TpaBneHus. Bpemsa TpaBneHmsa 1 MuH. o ncteyeHnn BpeMeHn OCTaTkn peakTuea
yaansaoTca punbTpoBanbHOW GyMaron 1 oueHMBatoTCs pesyrnbTaTbl XMMUYECKOro BO3AENCTBUS PEaKTu-
Ba. [1oNOXWUTENBHBIMM CYMTAIOTCA TaKMe peakuum, Npn KOTOPbIX MNOCIEe CHATUS Kannu Ha NonvMpoBaHHOM
NMOBEPXHOCTU MWUHepana HabnigalTca M3MEHEeHWs, oTpuuaTtenbHbiMM — Te, OT KOTOPbIX CNneaoB He
ocTaeTcs.

TpaBaT MMHepan B onpedeneHHon nocrnefoBaTenbHOCTM, HAYMHAsA CO Crabblx peakTMBOB U 3akaH4YMBas
cambiMK cunbHbIMW. ECnin peakTmB He nogencTBOBar, Credyrowmin MOXHO HAaHOCUTb Ha TO e camoe
MEeCTO, HO B Crniyyae faxe Maneuwmnx M3MeHeHUn NoBEpPXHOCTU HOBbIN peakTMB HeobXxoamMMo MCMNonb30-
BaTb Ha ApYyroM 3epHe.

PesynbTaTbl AMArHOCTMYECKOro TpaBneHns pyaHbIX MUHEPAaIoB:

a) NOBEPXHOCTb OCTaeTCA HEM3MEHHOW - peaKkTVB He MOAENCTBOBAST;

6) nobypeHune, NoTEMHEHNE NOBEPXHOCTUN OT NIErKOro A0 YEPHOro;

B) o6pa3oBaHue KomnbLia OT MapoB peakTuBa BOKPYr Kanmnu BCreacTBMe TOro, YTO HEKOTOpbIE MUHeparbl
MOTyT pearnpoBaTb TOMbKO C MapaMu peakTuBa;

r) BblaeneHue rasaoobpasHblix NPOAYKTOB;

) obpasoBaHMe NPU3MPYIOLLLEN NNEHKN ((KENTOW, CUHEN, 3eNTEHOW, KpacHOW 1 ap.).

MK-4.3 Ucnonb3yeT KOMMIEKC reonioro-MMHepanorm4eckux U reoxuMmm4eckux MeToanoB muc-
cnegoBaHUN ANA BbIABMEHUA NMEPCNEKTUBHbLIX YYaCTKOB MOUCKOBbLIX paboT M MeCTOpPOXAEeHUN
TBepAbIX MNONe3HbIX MCKONaeMbIX

1) 3aKpbITble 3aaHMs (TECTOBbLIE, CPEAHWIA YPOBEHL COXHOCTM):

3A0AHUE 1. OTpaxaTtenbHasi CnOCOBHOCTL PYAHOro MUHepana — 370:



a) CBOMCTBO pyAHbIX MMHEpParnoB oTpaXaTb TO UM MHOE KONIMYECTBO Nagalollero Ha HUX
CBeTa;

6) CBOMCTBO PYAHbIX MUHEPanoB MEHsITb CTENEHb CBOEMN SIPKOCTY;

B) CBOWCTBO PyAHbIX MMHEpPAsioB B3aMMOAENCTBOBaTL C XMMUYECKMMU peakTuBamm

SAOAHWNE 2. N3yyeHne CcTpyKTyp pya Heo6xoamMMo Ans:
a) onpeaeneHus nocrneaoBaTeNnbHOCTM MUHepanoobpasoBaHUsa U reHe3uca pya;
6) TeXHONOrn4ecKomn oLUEeHKM U NPOorHo3a noseAeHUs pyabl B npouecce oboraweHus;
B) onpefeneHns KayecTsa pya, coaepXaHusi nonesHbiX KOMNOHEHTOB U BPeAHbLIX MPUMECEN.

3A0AHUE 3. No reHe3ancy MuHeparnbHble 3epHa NoApasaensatTcs Ha:
a) KpucTannmyeckmne, KOPpPO3MOHHbIE, KnacTu4eckune
6) KOPPO3MNOHHbIE, MeTa3epHa, KpuctannobnacThbl
B) KpMCTannmMyeckue, KOppPo3MOHHbIe, MeTa3epHa; KpuctannobnacTbl, KnacTuyeckue

2) OTKpbITble 3aaHus (TeCTOBbIE, NOBbLILLEHHbIV YPOBEHb CIOXHOCTU):

3A0AHUE 1. Kakne 3agaum pewaet MuHeparpadgpuna?
OTBeT: M3yyeHune BeleCTBEHHOro cocTaBa U CTPYKTYpbl pyAbl.

3) OTKpbIThIE 3a4aHUS (MPaKTUKO-OPUEHTMPOBAHHASA 3a4a4a, NOBbILUEHHbLIA YPOBEHb CIIOXHOCTH):

SAOAHWME 1. HanvwwnTte nogpobHyto cxemy onucaHus aHwnuga.

OTBeT: PesynbTatbl MUHeparpaduyeckux nccrnefoBaHnin pyabl NPeAcTaBnaTCca B BUAE ONUCAHUSA aH-
LWAnMGOB, KOTOPOE BLIMOIHAETCH MO creayoLen cxeme (nnaxy):

1) Ne aHwnnda, npmeA3sKa;

2) Ha3BaHue pyabl (MOMHbIN MUHEPanbHbIA COCTaB) MO COAEPKAHUIO PYAHbIX MUHEPanos;

3) KOnMMYeCcTBO pyAHbIX MUHEpPanoB B 06beMHbIX NPoUEeHTax (onpegenseTcs npu Bu3yanbHOM CpaBHe-
HUK C 3TaNoHHON Amarpammon (puc. 12) — MeToa CTaHAapTHOro npenaparta) C BbigefleHUEM [MaBHbIX
(>1%), BTOpOCTENEHHbIX (<1%) 1 peakux (eQUHNYHbIE 3epHa);

4) onucaHue Kaxgoro pygHoro MmvHepana (gopma 3epeH, pa3Mmepbl, XapakTrep pacnpeaeneHus B pyae,
dusnyeckne amarHocTU4EeCKne npu3Haku, pesynbtaTbl AMarHOCTUYECKOro TpasneHus, cnocob nposene-
HUS MMKPOXMMMYECKOW peakumn 1 ee pesynbTart, NoATBEPKAAIOLNA NPaBUNbHOCTL onpeaeneHns);

5) CTpyKTypa pyAbl;

6) B3aMMOOTHOLLUEHNA MWHEpanoB Mexay cOobOon (CpacTaHwsi, BKIIOYEHUSA, CEKyLUMe XXWUIMKW, KalnMbl w
1.0.);

7) BbIBOAbI O NOCNEeA0BaTENbHOCTU BblAENEHNS MUHEPAsOB;

8) BTOpUYHbIE N3MeHeHUs B pyae (apobneHve, cMATME 1 NepekpucTannm3aunm MMHepanos);

9) MukpodoTorpamm NnNu 3apuUCcoBKN XapakTepHbIX y4acTKOB (MNP HEOBXoaUMOCTH).

Kputepuun v wkanbl oleHMBaHUA:
[nsa oueHMBaHWs BbINONHEHWST 3a4aHUn ncnonb3dyeTcsa bannbHas wkana:
1) 3aKpbITble 3a4aHns (TECTOBbIE, CPEAHUN YPOBEHL CIOXHOCTH):
e 1 6ann — ykasaH BepHbI OTBET;
¢ 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YUCIIE YAaCTUYHO.
2) OTKPbIThlE 3a0aHUS (TECTOBbIE, MNOBbLILLIEHHbIN YPOBEHb CITOXXHOCTH):
e 2 Banna — ykasaH BepHbI OTBET,;
e (0 6annos — ykasaH HEBEPHbLIN OTBET, B TOM YMCIIE€ YACTUYHO.
3) OTKpbITblE 3a4aHMs (MPaKTUKO-OPUEHTMPOBAHHAsA 3a4a4a, NOBbILIEHHbIV YPOBEHb CIOXHOCTH):
¢ 10 6annoB — 3agayva pelleHa BepHO (NOMy4YeH NpaBuribHbIA OTBET, 06OCHOBAH (aprymMeHTMpo-
BaH) X0 peLueHuns);
e 5 6annoB — pelleHne 3agadv COAEPKUT He3HauUTerbHble OWWOKKN, HO NpuBeaeH NpaBUNbHbIN
XOA4 PacCy>XOeHWUN, UNun nosly4yeH BepHbI OTBET, HO OTCYTCTBYET OOOCHOBaHWE XOA4a €€ peLueHus,
UNu 3agaya pelleHa He MOSIHOCTbIO, HO MOSyYeHbl NPOMEXYTOYHble pes3ynbTaTbl, OTpaxarLwme
NpaBUNbLHOCTb X04a peLUeHns 3a4auu;
o (0 6annoe — 3agava He peLlueHa UMn peLleHne HEBEPHO (XO4 peLueHns owmnMboYeH nnmn cogepxu
rpybble ownbKM, 3HAUYMTENBHO BNUAOLLME HA AanbHeNwWee n3ydeHme 3agaydn).




