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1. Kog u HaumeHoBaHuMe HanpaBneHus nogrotoBku: 21.05.02 NMpuknagHasa reonorus

2. Mpocdhmnb noaroToBkn: Feonormyeckas CbeMKa, MOUCKU U pa3Bedka MeCTOPOXAEHUN
TBEpAbIX NOME3HbIX NCKOMAaeMbIX

3. KBanudumkaumsa BbINyCKHMUKA: FOPHbLIA UHXEHep-reonor

4. dopma oby4yeHuUA: oYHas

5. Kachenopa, oTBevawlwas 3a peanusauuio AMcuUunnuHbl: Kacdeapa nonesHbIX UcKonae-
MbIX U HeAPONOJib30BaHUA

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

7. PekomeHpoBaHa: HMC reonornyeckoro dakynbtera, npotokon Ne 8 ot 13.05.2024 r.
8. YuebHbIN roa: 2026-2027 CewmecTp: 6




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 BbISIBIIEHUS FTEHETUYECKUX N TEXHOMOrMYeCcKknx 0CObEHHOCTEN pya C
MOMOLLIbIO ONTUYECKOM MUKPOCKOMUM OTPaXKeHHOro CBeTa.

3adayu y4ebHON ANCLMNNNHBI:

- 3HaKOMCTBO C YCTPOWCTBOM PYAHOrO MUKPOCKONA;

- N3y4eHne ONTUYECKMX, PU3NYECKNX N XUMUYECKUX 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 ancuunnuHbl B cTpyktype OOI: Brnok b1; obsasaTtensHas yactb. Tpe-
6oBaHMe K BXOAHbIM 3HaHUAM, YMEHUAM W HaBblkam no AvcuunnuHam: Kpuctannorpadpus u
MUHepanorusa. JucunnnuHa aenaeTca npegwecTsyowen ana aucumnnuH: Metporpadus, Oc-
HOBbI YY4€HWs1 O MOre3HbIX Uckonaemblx, JlabopaTtopHble MeToAbl U3YyYEHUS] MUHEPANbHOIO Chbl-
pbsi.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUs Mo AucuunnuHe/Moaynio (3HaAHUA, yMeHuUs,
HaBblKK), COOTHECEHHbIEe C NJIaHNpyeMbIMU pe3ynbTaTaMu OCBOEHUS obpasoBaTesibHOMU
nporpamMmbl (KOMNETEHLMAMU) U MHOUKATOPAMU UX AOCTUXKEHUSA:

Kog | HasBaHue komneteHumn | Kog(bl) MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
Or1K- CnocobeH nsyyatb 1 OlK- | OwarHocTtnpyeT MuHe- | 3HaTb: YCTPOMCTBO PYAHbIX MUKPOCKOMOB,
13 aHanuauposaTb BeLle- 13.1 panbl, FOpHbIE MOPO- | TEOPEeTUYECKME OCHOBbLI PYAHON MWUKPOCKO-
CTBEHHbIV COCTaB rop- Obl, MonesHble UCKo- | MK 1 NapareHeTU4eckoro aHanmsa pya
HbIX NOPOA W pyA U reo- naemble, NPUPOAHbIE | YMeTb: onpedensTb pyaHble MUHepanbl C
NOro-NPOMBbILLNEHHbIE U BOAbI, HeTb U ra3 MOMOLLbIO (PU3NHECKMX U XUMUYECKMX Ana-
reHeTU4ecKne TUMbl me- FHOCTMYECKUX MPWU3HAKOB, ONpegenuTens-
CTOPOXAEHMWI Nones- HbIX Tabnuy, aHanuaupoBaTb U 06o6LaTb
HbIX MCKOMaeMblIX Mpu MUHeparpaduyeckne  [aHHble, [aBaTb
peLleHnmn 3agad no pa- MOMHYK XapaKTEPUCTUKY aHLLNNGOB;
LMOHANbHOMY M KOM- Bnagetb: HaBblkamu paboTbl Ha coBpe-
MNIEKCHOMY OCBOEHUIO MEHHbIX PYAHbIX MWKPOCKOMaX; HaBblkamu
MUWHeparbHO-CbIPLEBOW BOCCT@HOBMEHUS yCIOBMIA 0Opa3oBaHus
6asbl pyd Ha OCHOBaHUWM 3HAHUSA UX BeELLECTBEH-
HOro cocTaBa W CTPYKTYPHO-TEKCTYPHbIX
ocobeHHocTeN

12. O6beM AUcCUMNNMHbI B 3a4eTHbIX eauHuuax/yac. 2/72
Pdopma NPOMEXyTOYHON aTTecTaumm 3a4eT

13. TpyaoemkocTb No BuAam y4ebHOU paboThbl

TpyooeMKocTb
Bug yyebHowm paboThl Bcero Mo cemectpam
6
AyOVUTOpHbIE 3aHATUSA 32 32
nexkumm
B TOM 4uche: npakTn4eckmne
naboparopHble 32 32
CamocTosTensHada paborta 40 40
dopma NPOMEXYTOHHON aTTecTauum (3a4er)
Wtoro: 72 72

13.1. CogepxaHne AUCUUNNUHLI

| Nen/n | HaumeHoBaHue pasgena | CogepxaHue pasgena AMcLMnvHbI | Peanusauusi pas- |




ANCLMNANHBI aena gucumnnu-
Hbl C MOMOLLBIO
OHNanH-Kypca,
QYMK
1. JlaGopaTtopHble paboThl
Llenn n 3agaun muHeparpaduyeckmx nccnegosaHmn. | « MuHeparpacons»
AnnapaTtypa Aans nposegeHus uccrnefoBaHun (pya-
11 BBeneHue B pygHyto MuK- Hble Mukpockonsl MUH- 9, MNonam, Mrkpockon cpas-
' pOCKONWIO. HeHus1, ocBeTUTEeNu, Habop 06 LEKTUBOB N OKYISIPOB).
MpurotoBneHue npenapatoB Ansa HabnwogeHus. dua-
rHOCTUYECKME MPU3HaKN PyaHbIX MUHEPaIioB.
OTpaxaTenbHasi CnoCOBHOCTb: CYLLHOCTL SIBNEHNS, «MwuHeparpadusa»
mMeToAbl onpeAeneHns (06beKTUBHbIE N CYOBEKTUB-
Hble), 9TanoHbl ANst U3MepeHus, cucteMaTka M1MHe-
panos. LiBeT pyaHbIx MuHepanoBs: ceBoeobpasue
OKpacku MUHEParnoB B OTPa)KeHHOM CBeTe, MeToabl
onpegeneHus.
duanyeckne guarHoctmye-
OTHOLLEHWE pYAHbIX MUHEparnoB K Nonspu3oBaHHO-
1.2 CKMe NpU3HaKkun pyaHbIX Mu- .
Hepanos My cBeTy. BHyTpeHHue pednekcs: ycnosus Habno-
AeHUs, 3aBUCUMOCTb OT OTpaxaTeNbHOW CNOCOBHO-
CTW. TBepAOCTbL: MeToAbl OnpeaeneHns ¢ MOMOLLbIO
urn, Nno xapakTepy NOBEePXHOCTH, No penbedy, abpa-
3UBHbIM LUTPUXaM, MUHepanam wkarnsl Mooca, ¢ no-
MOLLIblO MUKpoTBepaomeTpa MNMT-3.
MarHuTHoOCTb.
Xumuyeckoe aMarHoCcTUyYeckoe TpaBreHune: CTaH- «MwuHeparpadusa»
AapTHbIA HAbop peakTUBOB, TEXHWKA TpaBreHus,
13 XuMuyeckme guarHoctnye- | pesynbTaTbl TPABMEHUS, MCTOYHUKM OLIMBOK 1 MeTo-
' CKne NpuU3Haku. Abl X NnpeaynpexaeHns. Mrukpoxmmuyeckme peak-
LMW peakTUBbl pacTBOPUTENN N NPOSBUTENWN, METO-
Obl NPOBEAEHNST peaKLni.
OnpepeneHue pasamepoB 1 | MeTtoabl usmepeHus pasmepos 3epeH. Okynsp- «MuHeparpaduma»
1.4 | COAGPXaHMA PyAHbIX MUHE- | MUKPOMETP U o6bekT-MukpomeTp. MeTtoabl onpeae-
' panoB. MeToauka onmucaHns | NeHns KonuyecTsa pyaHbIX MUHEPanoB B 06bEMHbIX
aHWnmMdoB npoueHTax. MeToamka onucaHvs aHWNNGOB.
CTpyKkTypbl pya. XapakrepucTuka otaenbHbIX TUMOB «MuHeparpadua»
CTPYKTYp. MeToabl nsyyeHuns ctpyktyp pya. Mocne-
15 CTDYKTYpbI pyA AoBaTenbHOCTb BbiAeneHns MnuHepanos. Kputepun
onpeaeneHns nocrneaoBaTenbHOCTU KpUcTannmnsa-
L1y MUHeparioB U COCTaBreHne cxem. JTanbl U cTa-
AN MrHepanusauun. 'eHepauum MUHepanos.
13.2. Temsbl (pasgenbl) AUCUUNUHBLI U BUAbI 3aHATUMX
Buabl 3aHaTU (KONTMYECTBO YacoB)
Ne HaumeHoBaHve TeMbl
n/n | (pasgena) AUCUMNIUHGI Jlekuuu MpakTudeckue | JlabopaTopHble Camo;;%;;znwaﬂ Bcero
11 BBeneHune B pyaHyto MUK- 4 8 12
pOCKONuio
dusnyeckne gmarHocTu-
1.2 | Yeckue NpuU3HaKn pyaHbIxX 7 8 15
MWHEpanoB
13 XuMuyeckme gnarHocTu- 7 8 15
Yeckue NpU3HaKu.
OnpepgeneHue pasmepos
1.4 | VI CORBPXaHNA PyLHbIX 7 8 15
MuHepanos. MeToauvka
onMcaHnsa aHWwnnMgos
1.5 | CTpykTyphbl pyg 7 8 15
Utoro: 32 40 72

14. MeToanyeckue ykasaHusa Ans oo0y4YaroLWmMxXcsa No 0OCBOEHNIO ANCLUUNIIUHDI:




B pamkax gucuunnuHbl npegycMOTpeHbl criegyowme obpasoBaTeribHble TexHonornn: nabopatopHble
3aHATUA U camocToaTenbHasa paboTa cTyaeHToB. Ha nabopaTopHbIX 3aHATUMAX paccMaTpmBatoTcsa Teo-
peTnyecKne OCHOBbI PyaHOW MMKPOCKONUK; NMpMoBpeTatoTCsl HaBblkKM ANArHOCTUPOBAHUA PYAHbIX MUHE-
panoB C MCMOSb30BaHWEM MNONAPU3ALMOHHOIO MUKPOCKONA OTPaXeHHOro cBeTa, onpeaenuTeribHbIX
Tabnuvy 1 napareHeTMYecKoro aHanumaa.

Mpun nogroToBke K NabopaTOpHOMY 3aHATUIO CTYAEHTY HEOOX0AMMO N3Yy4nUTb TEOPETUYECKUIA MaTepurarn,
KOTOpbI BydeT MCNonb30BaTbCA B XOAe BbINOMHEHMs nabopatopHon paboTbl. HyXHO BHMMAaTEnbHO
npoynMtaTtb METOANYECKOE yKasaHue (onucaHue) K nabopatopHoun paboTte, Nnpogymartb nnaH NpoBeLeHus
paboTbl, NOAroTOBUTL HeobxoaumMble BnaHku 1 Tabnuubl Ana 3anucen HabnogeHun. HenocpeacTBEHHO
BbINOMHEHUIO nabopaTtopHon paboThl NpeallecTBYEeT KpaTKui onpoc obyvalwLluxca npenogasatenem
ANS BbISABNEHUS UX TOTOBHOCTU K 3aHATUI0. Mpu BbinonHeHun nabopatopHon paboTbl HEO6X0AMMBI Che-
aylouime onepaumm: a) nogrotoBka MmMkpockona; 6) BocnpomsBegeHne n3ydaemoro siBfeHus; B) onpene-
neHne ONarHOCTUYECKUX NMPU3HAKOB PYAHbIX MUHEpa; ) aHanus3, obpaboTka AaHHbIX U 06obLeHne pe-
3ynbTaToB.

[nsa ycnewHoro oBnageHns Kypcom Heobxogmmo obsizaTenbHO nocewatb Bce 3aHATUS. B crnyyasax npo-
nycKa 3aHATUSA CTYOEHTY HEOOXO4MMO CaMOCTOATENIbHO U3YyUYnTb MaTepuan N OTBETUTb Ha KOHTPOSIbHbIE
BOMPOCHI MO NPONyLEeHHO Teme, B TOM 4ucne Ha obpasoBaTenbHoM noptane BIY (https://edu.vsu.ru).
B xope 3aHaTMM obydatoimmcs pekoMeHOyeTCsi: BeCTUM KOHCMeKTupoBaHue yyebHoro matepuana; o6-
paLiaTb BHMMaHWe Ha KaTeropumn, hopMynMPOBKM, pacKkpbiBatOLLME CoaepXKaHne TEX UM MHbIX SIBIEHUI
W NpoLEeCcCoB, Hay4YHble BbIBOAbI U MPaKTUYECKMe pekomeHaaumm rno ux npMMeHeHuto; 3agasatb npeno-
AaBaTenNio YTOYHAIOLME BONPOCHI C LIENbI0 YACHEHNSI TEOPETUYECKUX NOMOXEHUN.

CamocTosiTenbHasa pabota cTyoeHToB npegnonaraet udydyeHne y4ebHom n HaydHoW nutepaTtypbl No OT-
JernbHbIM BONpPOcaM TeMaTMYecKoro nnaHa AMCUUnIMHbI, NOArOTOBKY K labopaTtopHbiM paboTam, camo-
cToATenbHoe MyHeparpaduyeckoe onpeneneHne MMHepanoB; NOArOTOBKY K TEKyLLEMY KOHTPOMI ycre-
BaeMOCTW.

Ha obpasoBatenbHOM nopTane «NeKTPOHHbIN yHBepcuteT BIY» nmeeTcsa anekTpoHHbIn Kypc «MuHe-
parpadusa», KOTopbli BKIoYaeT B cebs npeseHTauMm N0 TEOPETUYECKOM YacTu Kypca, yKasaHus K Bbl-
nonHeHnto nabopaTopHbiX paboT, CCbINKM Ha AOMOMHUTENBHY NUTepaTypy U Matepuanbl MPOMEXYTOY-
HOW aTtTecTauumu.

15. NMepe4yeHb OCHOBHOM M [ONOJIHUTENBLHON NUTEpPATYPbl, PECYPCOB MHTEPHET, HE06XO0-
OUMbIX A1 OCBOEHUA OUCLUNIIUHDI

a) OCHOBHas nuTeparypa:
Ne n/n MCTOYHMK

1 MwuHeparpadumsa. YyebHo-meTogmyeckoe nocobue / coct. T.H. MNMonskosa. - BopoHex: N3g-8o Bopo-
HeX. roc. yH-ta, 2024. — 62 c.

0) gononHuTenbHasa nuTepaTypa:
Ne n/n NcTouHmMK
Baxpomees C.A. PykoBoacTtso no muHeparpadum / C.A. Baxpomees; M. ynp. ropHOMeTannypr.
2 BY30B, WpKyT. ropHOMeTannypr. uH-T. — 3-e 1u3g., ucnp. n gon. — Vpkytck: UpKyT. KH. 134-BO,
1956. — 264 c.
3 BonbiHckuii N.C. Onpeaenenne pyaHsIX MuHepanos nod mukpockonowm: [B 3 1.1 / N.C. BonbiHckui.

— 2-e n3ga., nepepab. n gon. — M.: Hegpa, 1966. — 349 c.

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

Wcaenko M.IM1. OnpegenuTens rmaBHENLLNX MUHEPAroB pyA B oTpaxkeHHoM ceeTe / M.T1. NcaeHko,
C.C. bopuwaHckas, E.J1. AdaHacbeBa. — Mocksa : Hegpa, 1978. — 255 c.

LWymckas H.W. F'eHeTndeckasa muHeparpadumsa: Metognyeckoe pykosoactso / H. W. Lymckas, B.[.
6 INaxHuukas, H.B. PaxmaHoBa; M-Bo npupog. pecypcoB Poc. ®eaepaummn. Bcepoc. Hayu.-nccneg.
reon. uH-T um. A.lN.KapnuHckoro (BCEIEWN). - Cankt-lNeTtepbypr : N3g-8o BCENEW, 1999 .— 99 c.
Pampop IN. PygHble MmuHepansl 1 ux cpactanusa / Pamgop . — M.: N38-Bo nHocTp. nuT-pbl, 1962. —

7
1132 c.
MaHkpaTbeB, 1.B. JlabopaTopHble MeTOAbLI UCCNeaoBaHMs NONE3HbIX MCKOMaeMbiX [ONEKTPOHHbIN

8 pecypc] : MeToa. ykasaHus K nab. npaktukymy no muHeparpacdwmm / N.B. MNMaHkpaTtbeB .— OpeHbypr :

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

B) MHPOPMALMOHHbIE SNEKTPOHHO-00pa3oBaTenbHbIe pecypchbl (ohuLmnanbHble pecypebl MIHTEPHET):


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

Ne n/n Pecypc

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

10 OneKkTpoHHO-6nbnuoTeyvHas cuctema «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru

11 OnekTpoHHO-6nbnuoTeyHas cuctema «JlaHb» https://e.lanbook.com

12 http://geokniga.org - becnnaTHbIn HEKOMMEPYECKMIA CIPaBOYHO-00pa3oBaTesbHbIV NopTan Ansi
reosnioros, CTy4EHTOB-TeooroB

13 ONeKTPOHHbIN y4ebHbI Kypc: OnTuyeckne metToabl 3y4eHus: pyaHbIX MMHEPAarioB -

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

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyYyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n NcTouHUK

1 MuHeparpadums. YyebHo-meTogmyeckoe nocobue / coct. T.H. MNonskosa. - BopoHex: M3a-Bo Bopo-
HeX. roc. yH-ta, 2024. — 62 c.
OcHoBbl MMHeparpadum : y4ebHoe nocobve : [ans cTyd. AHEB. U 3a04. OTA-HUI reon. dak. BopoHex.
2 roc. yH-Ta, ans cneumansHoctn 020301 - M'eonorus] / BopoHex. roc. yH-T ; cocT. : U.K. Koeanb , T.I1.
KopobknHa .— BopoHex : MU BI'Y, 2011 .— 41 c. : un., Tabn. — bubnuorp.: ¢.40.

17. O6pa3oBaTesfibHble TEXHONIOMMU, UCMNOJIb3yeMble Npu peanusauum y4yebHoOU AucCLMU-
NSINHbI, BKIIOYas OAUCTAHUMOHHbIe obOpa3oBaTternbHble TexHonorun (OOT, aneKkTpoHHoe
ob6y4eHue (J0), cmewaHHOe oOyyYeHUe):

MNporpamma peanusyeTcsi C UCNOMb30BaHNEM 3NEKTPOHHOIO 0ByYEHUS U C NPUMEHEHNEM OUCTaHLMOH-
HbIX 06pa3oBaTeNbHbIX TEXHOIOMMNA.

Nenn [MporpammHoe obecnevyeHne
1 WinPro 8 RUS Upgrd OLP NL Acdmc
2 OfficeSTD 2013 RUS OLP NL Acdmc
3 HeunckniountenbHble npaea Ha MO Kaspersky Endpoint Security gns 6usHeca — Paclumnpen-
HbI Russian Edition
4 MporpammMHas cuctema ans 06HapyXeHUs1 TEKCTOBLIX 3aMMCTBOBaHWI B Y4EOHBLIX U HAYYHbIX
paboTtax AHTunnarnat.BY3

18. MaTepnanbHO-TeXHU4YECKOe obecnevyeHne AUCLUUMNIIUHDbI:

Ne
HasBaHue Twun ayauTo- MaTtepuanbHo-TexHUu4Yeckoe obec-
ayam- Anpec
ayautopuu puu neyeHuve
TOpUUN
117 r. BopoHex, YHu- nabopartopus naboparopus Mukpockonbl P-312 (12 wT.), konnekumsi
BepcuteTckas nn.1, | MuHeparpagum pya, 3a4eTHasi KOMneKumus, Konnekuus
nepBbIi KOpMyc aHWNNGOB, UroSKK CTarnbHbIE, MEAHbIE,
KONOAKM AN aHWMAOB, XMMUYECKMe
peakTunBbl, NpegMeTHble CTeKra

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHUsA TEKYLLEeNn U MPOMEXYTOYHON aTTecTaumum

MopsaoK OLEHKM OCBOEHUSI 0by4Yarowmmmncst y4ebHoro matepuarna onpeaensieTcsi coaepkaHnem
cnegywoLMxX pasaenos AUCLUMMMHBIL

No HanmeHoBaHue pasae- KoMne- WugunkaTtop(bl)
o/n | 1@ AMCLMANMHI (moay- TeHLMA(N) OOCTVXKEHUS OueHouYHble cpeacTBa
ns) KOMMNeTeHUmmn
1.1 | BBeAeHve B pyaHyio OnK-13 OMK-13.1
MUWKPOCKOMMUIO
dunsunyeckne gnarHo-
1.2 | cTMyeckne npusHaku Orl1K-13 OlK-13.1 KomnnekT npaktuyeckux sagaHuin 1
pyOHbIX MUHepanos
1.3 Xvmueckne auarto- OriK-13 OrikK-13.1 KomnnekT npaktnuyeckmx 3agaHum 1
CTMYECKUE NPU3HaKu.
1.4 | Onpegenexve pasme- Oll1K-13 OllK-13.1 KomnnekT npakTu4yeckux sagaHum 3




No HanmeHoBaHue pasae- KoMne- WHankaTop(bl)
on | 1@ AMCUMANMHBI (mopy- TeHLNA(N) OOCTUXEHNS OueHouHble cpeacTBa
ns) KoMneTeHLnn
pOB 1 coaepXxaHus pya-
HbIX MUHepanoB. MeTo-
AMKa onmcaHus aH-
LWMdoB
5. | CTtpykTtypbl pya OlK-13 OllK-13.1 KomnnekT npakTu4yeckux 3agaHum 2
MpomexyToyHas aTTecTtauus
Bonpockl 3a4eTa
dropma KOHTpons — 3a4eT

20. TunoBble OUEHO4YHble CpeAcTBa U MeToAuYeckne marepuanbi, onpeaensilowme npo-
Leaypbl OLleHMBaHUA

20.1. TeKywWMn KOHTPONb yCNeBaeMoCTH

KOHTpOJ’Ib ycneBaemMoCTu no gncuunniinHe oCyecTBliAeTCA C NoOMOLbIO Crieayrwnx OueHOYHbIX
cpeacTB: KOMMIIEKT NpakTU4eCckKnx 3agaHun

[MepeyveHb NpaKkTUYECKUX 3a0aHUI

KomnnekT 3agaHumn Ne 1
1. Onpegenutb u3nYeCcKMe AMarHOCTUYECKUE MPU3HAKU (OTpaXKaTerNbHY CMOCOOHOCTb, LBET, OBYOTPaXeHue,
BHYTpeHHME pednekcbl, aHU30TPONUIo, TBEPAOCTb, MarHUTHOCTb) NUPUTA.
2. OnpegenuTb uUsnyeckMe guMarHOCTUYECKUE MPU3HAKU (OTpaXkaTenbHyl CNocoOHOCTb, LBET, OBYOTpaXeHue,
BHYTpeHHWE pedneKcbl, aHU30TPONULO, TBEPAOCTb, MarHUTHOCTb) XanbKonupuTa.
3. OnpegenuTtb U3NYECKME OMArHOCTMYECKUE MPU3HAKU (OTpaXkaTenbHyl CMOoCOOHOCTb, LBET, OBYOTpPaXeHue,
BHYTpeHHWe pedrieKkcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTb) apCeEHONMpUTA.
4. Onpegenntb (bU3NYECKNE AMArHOCTMYECKME MPU3HAKM (OTpaXkaTernbHyl CMOCOOHOCTb, UBET, ABYOTPaXKeHue,
BHYTpPEHHWE pedrieKcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTb) MONMbaeHuTa.
5. OnpegenuTtb uU3nyecKkMe OMarHOCTUYECKUE MPU3HaKM (OTpaxaTenbHyl CMOoCOBHOCTb, LBET, OABYOTpaXeHue,
BHYTpPEeHHWEe pedrieKcbl, aHU30TPONUI0, TBEPAOCTb, MarHUTHOCTb) BONbpamuTa.
6. Onpegenutb husNyeckme OUarHOCTUYECKNE MPU3HAKMU (OTpaXKkaTeNbHY CMOCOBOHOCTb, LBET, OBYOTpaXeHue,
BHYTPEHHME pedieKcbl, aHM30TPONMUID, TBEPAOCTb, MAarHUTHOCTb) KaccuTepuTa.
7. Onpegenntb usNYeckme OUarHOCTUYECKME MpU3HaKM (OTpaXKaTenbHY CNOCOBGHOCTb, LBET, ABYOTPaXeHue,
BHYTpeHHME pednekcbl, aHU30TPONuI0, TBEPAOCTb, MAarHUTHOCTb) XpOMUTA.
8. Onpepenutb husnyeckne OuMarHOCTUYECKME MpU3HaKM (OTpaXKaTenbHYy CNOCOBHOCTb, LBET, ABYOTpPaXeHue,
BHYTpeHHME pednekcbl, aHU30TPONUIO, TBEPAOCTb, MarHUTHOCTb) aHTUMOHUTA.
9. OnpegenuTtb U3NYECKME OMArHOCTUYECKME MPU3HAKU (OTpaXkaTenbHyk CMOCOOHOCTb, LBET, OBYOTpPaXKeHue,
BHYTpeHHWe pedrieKkcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTb) MMPPOTUHA.
10. OnpenennTb XMMUYECKME OUArHOCTUYECKNE NPU3HAKK NupuTa.
11. OnpenennTb XMMNYECKME OUAarHOCTUYECKNE NPU3HAKK XarnbKonvpuTa.
12. Onpegenntb XMMNYECKME ONarHOCTUYECKNE NPU3HaKkM apceHonupuTa.
13. Onpegenutb XMMmn4eCckme guarHoCTU4ECKMe Npu3Hakn monmbaeHuTa.
14. OnpegenuTb XMMUYECKME OMarHOCTUYECKME NPU3HaKku BofbgpammuTa.
15. Onpegenutb XMMM4eCckue guarHoCTUYEeCKMe NpusHakmn kaccutepura.
16. Onpegenutb XMMUYeCKMe AuarHoCTUYECKMe NPU3HaKku XpomuTa.
17. Onpegenutb XMMU4eCKMe MarHoCTU4ECKME NPU3HaKku aHTUMOHUTA.
18. Onpegenutb XMMM4eckme guarHoCTU4EeCKMe NpU3Hakn NMppoTUHa.

KomnnekT 3agaHuin Ne 2
. OnpegennTb KpMUCTaNMYeCcKN3epHUCTbIE CTPYKTYPbI pya B aHWAMdax y4ebGHON KONnekuuu.
. Onpegenntb MeTasepHUCTbIE CTPYKTYPbI Py4 B aHLWAMdax y4ebHOoN Konnekumu.
. OnpegennTb KoNnougHble CTPYKTYPbl pyA B aHwwnudax y4ebHon konnekumm.
. OnpepennTtb KOPPO3MOHHbIE CTPYKTYPbI PYA B aHWNMdax y4ebHoW Konnekuuu.
. Onpegenutb kpucTannobnacTnyeckme CTPyKTypbl pya B aHWnMdax y4ebHom Konnekuymm.
. Onpegenntb MeTakonnongHble CTPYKTYpbl pya B aHwnudax y4ebHon konnekumm.
. OnpepennTb CTPYKTYpbI pacnaga TBepAoro pacTsopa B aHwnmMdax y4ebHom Konnekuuu.
. Onpegenntb KaTaknacTu4yeckue CTPYKTypbl pyAa B aHwnudax y4ebHon Konnekumm.
. Onpegenntb CTPYKTYpbI pyA 0Caf04HOro reHesnca B aHwnundax yd4ebHom Konnekumm.

O©oO~NOOOPDWNEF

KomnnekT 3agaHmin Ne 3
. CamocTosiTeNbHO onpeaennTb ABa pyaHbIX MUHepana B OTpaXKeHHOM CBeETE.
. OnpegenuTtb pasmep ¥ KONMYECTBO PYAHOrO MUHEpara B aHLWwmdge.
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3. Onucatb pyaHbIn MUHepan (dopma 3epeH, pasMepbl, Xapaktep pacnpegeneHvs B pyae, dusnyeckne guarHo-
CTUYECKMe NpU3HaKu, pesynbTaTbl AMAarHOCTUYECKOro TpaBneHus, cnocob nNpoBeaeHNss MUKPOXMMUYECKON peakLmm
W ee pesynbTaT, NoATBEPXKAALWUIA NPaBULHOCTL onpeaeneHus).

4. OnpenenuTb CTPYKTYPbI pyAbl U caenaTh BbIBOA O NOCNEeA0BaTENbHOCTU BblAENEHNS MUHEPAIIOoB.

5. OxapakTepu3oBaTtb BTOPUYHbIE UBMEHEHUS PYabl.

6. CocTaBuTb NOMHOE onNucaHue aHwwnuda.

20.2. MpomexyToyHas atrectaums

I'Ipome>KyTqua;| artTtectaunda no guncumniinHe OCyLWEeCTBIIAETCA C NMOMOLWbIO crneaywuinx oue-
HOYHbIX CpeaCTB: BOMNPOCHI K 3a4eTy.

[lepeyeHb BONPOCOB K 3a4€ETY:

Ne n/n CopepxaHue Bonpoca

1 Llenv n 3agadm onTM4ECKOro n3yyeHus pygHbiX MUMHEParoB

2 YCcTporcTBOo pyaHoro mukpockona MUH- 9.

3 YCTpOWCTBO pyaHOro mukpockona Monam-311.

4 MpenapaTbl Ans HabnaeHNst B OTPaXEHHOM CBETE U UX NPUrOTOBIEHUE.

5 [narHoctnyeckne npusHaku pygHbiX MUHEpParnos.

6 OTtpaxarenbHas CrnoCOOHOCTbL: CYLLHOCTL SABNEHWs; hakTopbl, BNUSAKOLWME Ha pe3ynbTaTbl n3Me-
peHus.

7 CucTtemaTtuka MMHepanoB Mo OTpaXKaTenbHOW CNOCOBHOCTMY.

8 MeTogbl onpeaeneHus oTpaxxaTenbHoW CNOCOBHOCTY.

9 MeTogbl onpegenexus LBeTa. OTanoHbl LBeTa.

10 BHyTpeHHWe pednekchl: CyLHOCTb, METOAbI ONpeaeneHuns.

11 3aBUCUMOCTb BHYTPEHHMX pedhrekcoB OT OTpaXKaTenbHOM CNocoBbHOCTH.

12 MeTogbl onpegenexHus TBEpAOCTH.

13 MeTogbl onpegeneHns MarHUTHOCTHU.

14 XMUYeckoe anarHocTnyeckoe TpaBneHue: CTaHaapTHBIN Habop peakTMBOB U TEXHMKA TpaBre-
HUS.

15 PesynbTaTbl XMMUYECKOro AUarHoCTUYECKOro TpaeneHus. IcToYHMKM olwnMbOoK 1 MeToabl UX npe-
OYNPexXaeHusl.

16 MeTogbl NpoBegeHNsi MUKPOXMMUYECKUX PEaKLWI.

17 CTpyKTypbl py4: NOHATUE M KNaccudpmkaumm.

18 Knaccudmkaumsi 3epeH MMHepanoB no ycnosusim obpa3oBaHus 1 Mmopdonornm

19 XapaKTepucTrka KpucTanin4yecknaepHUCTbIX CTRYKTYP.

20 XapaKTepucTrka KOppPO3MOHHbLIX CTPYKTYP.

21 XapaKTepucTrka MeTasepHUCTbIX M KOJTOUOHbLIX CTPYKTYP.

22 XapaKTepucTrka KpuctannobnacTmyeckmx 1 METaKoTONGHbLIX CTPYKTYP.

23 XapaKTepucTvka CTPYKTYp pacnaga TBepdoro pacrTeopa.

24 XapaKTepucTrka KaTaknacTU4eCKUX CTPYKTYP.

3aueT npoBoauTcs B hopMe yCcTHoM Beceapbl ¢ npenogasatenemM. ObyyaroLemMycs aeTcs BpemMs
Ha NoAroToBKY K OTBETY Ha BOMPOCHI KOHTPONbHO-U3MEPUTENBHOrO MaTepmana. B cnyyae ancraHumon-
HOro 0by4YeHus 3a4eT NPOBOAMTCH B POPME BUAEOKOHMEPEHLMN.

[nsa oueHnBaHWsA pe3ynbTaToB 00y4eHUs Ha 3a4eTe UCNOoNb3yTCA cneayowmne nokasaTenu:

1) 3HaHME TeopuUn ONTUYECKUX SIBMEHWUA B MOMSIPU30BAHHOM CBETE, CTPYKTYPHO-BELLECTBEHHbIX
0COBEHHOCTEN pyA SHOOrEHHbIX MECTOPOXOEHWN, CnocobOoB pecTaBpauMu YCROBWUA KpuUCTannusaumm
MUHeparnbHbIX accoLMauuin n nocneaoBaTenbHOCTM X 06pa3oBaHus;

2) ymMeHue ucnonb3oBaTb 3HAHWS NO MuHeparpadum npu peleHnn npodeccnoHanbHbIX NpPo-
6nem; onpeaensitb No4 MUKPOCKOMNOM Ba pPacnpoCTPaHEHHbIX MMHepana pya; NpouM3BOAWTbL CTaHAapT-
HOe onncaHue aHWNuda;

3) BnageHune obuenpodeccrnoHanbHbIMU 3HaHUSAMK TEOPUN U METOA0B MUHEparpaduyeckmx nc-
cnepoBaHuin; metogamm o6paboTkn, aHanu3a nabopaTtopHOW reonorn4eckon MHpopmaumm.

[ns oueHMBaHUA pe3ynbTaTtoB 00y4eHUs] HA 3a4eTe UCNONb3YETCS — 3a4TEHO, HE 3a4TEHO.

CooTHoLEeHMEe noKasaTesnien, KpUTepMUEB 1 LLKaSbl OLEHUBAHNA pe3ynbTaToB 00y4eHus.
YpoBeHb
KpuTepum oueHnBaHnsa KOMNeTeHL M cchopmmpo- LLikana oueHok
BaHHOCTU




KOMMEeTEHUUN

lMonHoe coomeemcmeue omeema 06yyalowe20csi 8CeM MepequcIeH-
HbIM rioka3amernsmM. [1podemMoHCMpUpPoO8aHoO 3HaHUE Meopuu ornmuye-
CKUX  s8fleHUli 8  [ofispU30B8aHHOM  c8eme,  CMPyKmMypHO-
gewiecmeeHHbIx ocobeHHocmel pyd 3HOO2EHHbLIX MECMOPOXOeHUU,
crocobos pecmaspayuu ycrosuli Kpucmannu3ayuu MUHepasbHbIX
accouyuayuld u mnocredogamesibHOCMU UX 06pa3oeaHusi;, yMeHuUe
onpedensimeb Mo0 MUKPOCKONOM 08a pacrpocmpaHeHHbIX MUHepasa
pyd; npouseodume cmaHOapmHoe onucaHue aHwiuga;, enadeHue
obuwenpogheccuoHalbHbIMU 3HaHUSAMU meopuu U mMemodo8 MuHepa-
epaguyeckux uccnedosaHul; memodamu obpabomku, aHanu3sa nabo-
pamopHoll 2eosioeuydeckol UHGhopMayuu.

lNosbiweHHbIl
yPOBEHb

3aumeHo

Omeem Ha KOHMPOIIbHO-U3MepumerbHbIU Mamepuasn He coomeem-
cmeyem OOHOMY U3 rnepeducrieHHbIX rnokazamerel. HedocmamoyHo
POOEeMOHCMPUPOBAHO 3HaHUE Meopuu ONMUYeCcKUX sierieHul 8 ro-
JI5pU308aHHOM c8eme, CMpYyKMypHO-8EWECMBEHHbLIX 0CObeHHOoCcmel
py0 3HOO2EHHbIX Mecmopox0eHul, criocobos pecmaspayuu ycrosud
Kpucmannu3dayuu MuHepasnbHbIXx accoyuayuli u rocredosamesibHo-
cmu ux obpasosaHusi;, 00HaKo oby4darouutics obradaem ymeHuem
onpedesiimb o0 MUKPOCKONOM 08a pacrpocmpaHeHHbIX MUHepasa
pyd; npouzsodumb cmaHdapmHoe ornucaHue aHwsuga; eradeem
obuwernpogheccuoHalbHbIMU 3HaHUSAMU meopuu U Memodo8 MuHepa-
epaguyeckux uccnedosaHul; memodamu obpabomku, aHanusa nabo-
pamopHoUl 2eosioauydeckol UHGhopMayuu.

bGa3zosnll ypo-
8€Hb

3aumeHo

Omeem Ha KOHMPOIbHO-U3MepumesbHbIl Mamepuasa He coomeem-
cmgyem mobbiM d8yM U3 riepeyucrieHHbIx rokasamenel. O6yyaro-
wutics deMoHCmMpuUpyem YacmuyHble 3HaHUs Meopuu OnNMmMuUYeCcKUX
seneHull 8 Mossipu308aHHOM Ce8eme, CMPYKMypPHO-8EULECMBEHHbBIX
ocobeHHocmel py0 39HOO2EeHHbIX MecmopoxdoeHul, criocobos pe-
cmaspayuu ycrosull Kpucmasnnausayuu MuHepasnbHbIx accoyuayud u
rnocnedosamersibHOCMu uUx obpasogaHusi, HedocmamoyHo eradeem
obujenpogheccuoHanbHbIMU 3HaHUSIMU meopuu U Memodo8 MuHepa-
epaghuyeckux uccrnedosaHul; memolamu obpabomku, aHanu3a nabo-
pamopHoU 2eosioeudeckol UHgopmauuu, Ho obnadaem yMeHuem
onpedensimb M00 MUKPOCKONOM 08a pacrpocmpaHeHHbIX MUHepasa
py0; npouzeodumb cmaH@apmHoe orucaHue aHwnuga.

lNopoeosnili
yPOBEHb

3aumeHo

Omeem Ha KOHMPOIbHO-U3MepumesbHbIU Mamepuasa He coomeem-
cmgyem sobbiM mpeMm U3 rnepeyqucrieHHbIX rnokasamerned. Ob6yyaro-
wuticas demMoHcmpupyem OmpbI8OYHbIE, (hpasMeHmMapHbIe 3HaHUs,
donyckaem epybbie owubku rnpu onpedeneHuU nod MUKPOCKONOM
08yx pacrnpocmpaHeHHbIX MUHepanos pyd u cmaHOapmHOM onucaHuu
aHwnuga, He snadeem obwEeNPOPECCUOHaNbHBIMU 3HaHUSIMU Meo-
puu u Mmemodo8 MuHepazpaghuyeckux uccredosaHuli; Memodamu 06-
pabomku, aHanusa nabopamopHoU eeonioaudeckol UHghopmayuu

He 3aumeHo

20.3. ®OHA OLEeHO4HbIX cpeacTB ChOPMUPOBAHHOCTU KOMMNETEeHL NN

OlNK-13 CnocobeH m3y4yaTb U aHaNM3MpoOBaTb BeleCTBEHHbIA COCTaB FOPHbIX MOPOA U pya U
reosioronpoMbIllsieHHbIe U FeHeTUYeCKue TUNbl MECTOPOXAEHUM MOMNe3HbIX MCKoMaembiX Mpu
pelweHnun 3agay No paunoHanbHOMY U KOMMNJIEKCHOMY OCBOEHUIO MUHepalribHO-CbIpbeBOM 6a3bl

MepeyeHb 3agaHun Ansa npoBepkn cOPMUPOBAHHOCTU KOMMNETEHLUM:

1) 3aKpbITble 3agaHug (TecToBble, CpeaHUN YPOBEHb CNOXHOCTH):

SA0AHUE 1. K meTogam onpeaeneHns BHYTPEHHNX pedhiekCOB OTHOCATCS:

a) HabnroaeHue B yCIOBUSIX KOCOro OCBELLEHUS;
6) CKpeLeHHbIX HUKONSX;

B) B NOPOLLUKe MUHepana;

) N0 CBETOBOW NOMOCKe




SA0AHUE 2. N3yyeHne cTpykTyp pya Heobxogumo ans:
a) onpegeneHus nocneaoBaTeNibHOCTU MUHepPanoo6bpa3oBaHMUA U reHe3uca pya;
0) TeXHONOrM4ecKoOn OLeHKN U NPOrHo3a noBeAeHUsA pyabl B npouecce oboraweHus;
B) onpeneneHnst kadecTea pyd, CoOOaepXKaHMs NOJE3HbIX KOMIMOHEHTOB 1 BPEAHbLIX MPUMECEN.

2) OTKpbITble 3aaHus (TECTOBbIE, MOBbILUEHHbLIM YPOBEHb CIOXHOCTU):

3AOAHWVE 1. Kakne getanu pyaHOro MMKpPOCKOMNa OTHOCATCH K ONTUYECKUM?
OTBeT: Onak-nNIMNHATOP, OKYNAp, 06bEKTMB, aHanNM3aTop, nonspusaTop

3A0AHUE 2. 3anonHute nponyck:
MeTon MUKPOCKOMNYECKOrO N3YYEHUS B OTPaXXEHHOM CBEeTe PYAHbIX M HENPO3HAYHbIX MUHEPAroB Ha3bl-

OTtBeT: MuHeparpadus

3A0AHUE 3. Ha kakue reHeTuyeckue rpynnbl 4enaTcs MUHeparnbHble 3epHa?
OTBeT: KpUCTannMyeckne, KOPPO3MOHHbIE, MeTa3epHa, KpuctannobnacTbl, KnacTuyeckme

3) OTKpbITbIe 3a4aHus (MPaKTUKO-OPUEHTUPOBaHHAas 3a4a4a, NOBbILWEHHbIN YPOBEHb CHNOXHOCTN):

3AOAHUE 1. Oxapaktepudynte MeToauKy ANarHOCTUYECKOro TpasrieHns (Habop peakTMBOB cTaHOapT-
Horo Habopa, nocrnegoBaTenbHOCTb AEUCTBUN, pesynbTaTbl).

Mpumep otBeTa: [JuarHoctuyeckoe TpaBneHne npeacTaBnsieT cobon XxMmmyeckoe BO3AENCTBME HA NO-
NMPOBaHHY0 NOBEPXHOCTb MUHEPASIOB U ee n3MeHeHne. pon3BoanTca 3TO BO3AENCTBUE PAOOM peak-
TMBOB CTaHAapTHOro Habopa, B kotopbin BxogaT: KCN (unanuctein kanuin), HgCl, (cynema), KOH 40%
(eakmn kannn), FeCls 5% (xnopHoe xene3so), HCI 1:1 (congaHasg kucnota), HNO3 1:1 (a3oTHaga kucnoTa).
Ona npoBefeHUs OMArHOCTUYECKOro TPaBfEHUS MOBEPXHOCTb aHwWnmMda AofmkHa ObiTb TLATenbHO
ouvLeHa, n3yvyaemMblii MMHepan nomeLleH B LEHTP Nonga 3peHus. PeakTs 13 KanenbHUUbl NepeHocuTcs
Ha NOBEPXHOCTb MMHEpara ¢ NOMOLLbIO NUNeTkn. Kannsa gomkHa nonagaTth Ha e4MHUYHOE 3epHO, YTOObI
He JONYyCTUTb BO3HWKHOBEHUS SNEKTPUYECKON Napbl MeXAy pasnuMyHbiMM MUHEepanamu, kKotopast MoxeT
ncKasuTb pesynbTaTbl TpaBneHus. Bpemsa tpaBneHmsa 1 MuH. o ncTeyeHnn BpeMeHn oCTaTKu peakTuea
yoansioTtesa punbTpoBasnbHoW Gymaron n oLeHMBaloTCs pe3yrbTaTbl XMMUYECKOro BO3AENCTBUSA peakTu-
Ba. [MoNOXMUTENbHLIMM CHYUTAIOTCA TaKMe peakuun, Npu KOTOPbIX MNOCNE CHATUA Kanin Ha NONMpoOBaHHOM
NMOBEPXHOCTU MUHepana HabnwaalTca U3MEHEHWs, OoTpuuaTeNnbHbIMM — Te, OT KOTOPbIX CredoB He
ocTaeTcs.

TpaBaAT MMHepan B onpeaeneHHon nocneaoBaTenbHOCTH, HauMHasa co cnabbix peakTUBOB U 3akaH4MBas
caMbiMy cunbHbIMU. Ecnun peakTMB He nogencTsoBar, Cnegylowmnini MOXHO HaHOCUTb Ha TO Xe camoe
MEeCTO, HO B Crniyyae faxke Maneumnx n3MeHeHUn NoBepPXHOCTM HOBbIW peakTuB Heob6XxoaumMo 1CNoMb30-
BaTb Ha APYroMm 3epHe.

Pe3ynbTaTbl ANarHOCTUYECKOro TpaBneHNsa pyaHbIX MUHEPAIIOB:

a) NOBEPXHOCTb OCTAETCA HEM3MEHHOW - peaKTMB He NO4EeNCTBOBATT;

0) nobypeHne, NOTEMHEHME MOBEPXHOCTU OT JNIETKOro 40 YEPHOrO;

B) oOpa3oBaHue Kosbla OT NapoB peakTBa BOKPYr Kannu, BCNeacTBME TOro, YTO HEKOTOpble MUHeparnbl
MOryT pearmpoBaTtb TOSIbKO C NapamMun peakTuBea;

r) BblaeneHne ra3aoobpasHbIX NPOAYKTOB;

) obpasoBaHMe MPU3MPYIOLLIEN NIEHKM ()KENTOW, CUHERN, 3eNEHON, KpacHOM 1 Aap.).

SBAJAHWNE 2. HanuwuTte nogpobHyto cxemy onucaHusa aHwnuda.

Mpumep oTBeTta: PesynbTaTbl MUHeparpaduyeckux uccrnenoBaHW pyabl NpeacTtaBnaAlTca B BUAE
OonncaHns aHLWNMAOB, KOTOPOE BLIMOSTHAETCA MO CreayoLen cxeme (nnaHy):

1) Ne aHwnuda, npmBAsKa;

2) Ha3BaHuWe pyabl (MOSHbI MUHEpParbHbIA COCTaB) NO COAEPXKaHWUIO PYAHbIX MUHEPATIOB;

3) KOnMYeCcTBO PyAHbIX MUHEpanoB B 06beMHbIX NMpoueHTax (onpegenseTcs npu Bu3yanbHOM CpaBHe-
HUK C 3TaNoOHHOW Amarpammon (puc. 12) — MeTo4 CTaHAapTHOro npenapara) ¢ BblOeNeHMeM MaBHbIX
(>1%), BTOpOCTENEHHbIX (<1%) 1 peakux (egUHUYHbIE 3epHa);

4) onucaHue Kaxgoro pygHoro MuHepana (dopma 3epeH, pasMmepbl, xapakTep pacnpegeneHus B pyae,
dusnyeckne gmarHocTuyeckue npusHakuy, pesynbTatbl UAarHOCTUYECKOro TpasreHus, cnocob nposeae-
HUSA MUKPOXMMWYECKOW peakLmu 1 ee pesynbTaT, MOATBEPXKAAOLWMA NPaBUbHOCTb onpeaeneHns);



) CTpyKTYypa pyAbl;

6) B3aMMOOTHOLLEHNS MUHEpanoB Mexay cobon (cpacTaHusi, BKIOYEHWUS, CEKYLLUME XWUIKK, KalMbl W
T.0.);

7) BbIBOAbI O NOCNeA0BaTENbHOCTU BblAENEHUS MUHEParnoB.;

8) BTOpMYHbIE n3mMeHeHus B pyae (apobneHne, cMsaTMe 1 NnepekpucTaninsaunum MMHepanos);

9) MunkpodhoTorpachmm Unm 3apuUCoBKM XapaKTEPHbIX Y4aCTKOB (Mpu HEOOX0ANMOCTH).

Kputepun 1 WwKanbl oueHUBaHUA:
[na oueHnBaHUA BbINOMTHEHMS 3a4aHMI MCNonb3yeTcsa GannbHas Wwkana:
1) 3aKkpbITble 3a4aHus (TECTOBbLIE, CPEAHNIN YPOBEHb CITIOKHOCTU):
e 1 6ann — ykasaH BEPHbIN OTBET;
e (0 GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIIE YACTUYHO.
2) OTKpbITble 38aHUS (TECTOBbIE, NOBbILLUEHHbIV YPOBEHb CIIOXKHOCTU):
e 2 Ganna — ykasaH BepHbIN OTBET;
e (0 6GannoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YACTUYHO.
3) OTKpbITbIE 3a0aHUS (MPAKTUKO-OPUEHTMPOBAHHANA 3a4a4a, NOBbILLEHHbIN YPOBEHb CHOXHOCTH):
e 10 Gannos — 3agava pelleHa BepHO (Norny4vyeH npaBuiibHbIA OTBET, 0O0CHOBaH (apryMeHTupo-
BaH) X0 peLleHuns);
e 5 GannoB — pelleHVe 3a4a4un COAEPXKUT HE3HAUYUTENbHbIE OLINGKKN, HO NpMBEAEH NPaBUIbHbIN
X0[, pacCy>XAEeHWI, U NOJTyYEH BEPHbLIN OTBET, HO OTCYTCTBYET 0OOCHOBaHME X04a €e peLleHus,
UNn 3agada pelleHa He MOSHOCTbIO, HO MOMyYeHbl NMPOMEXYTOUYHbIE pe3yrbTaTbl, oTpaXarLine
NpaBUIIbHOCTb X04a peLleHns 3agayu;
e 0 6annoB — 3agaya He pelleHa Unu peLleHne HeBEPHO (X044 peLleHnst OWnBoYeH Unm Coaepxu
rpyoble ownbKn, 3HAYMTENBHO BNUSIIOWINE HA JarNbHENLEE N3ydeHne 3agayn).




