».\ _".L '/‘
=LOS
MUHOBPHAYKH POCCHH

CTAPOOCKOJIbCKHI OIIHA
®EJEPAJIBHOIO TOCY/JAPCTBEHHOI O BIO/UKETHOI'O OBPA30BATEJBHOI'O YUYPEK/IEHUS
BBICIIEI'O OBPA3OBAHIA

«POCCHIICKMI1 TOCYIAPCTBEHHbIN F'EQJOIOPA3BEJOYHbIN YHUBEPCUTET
nmenn CEPI'O OPDKOHUKU/I3E»
(COD MI'PH)

COT'JIACOBAHO
3amectutens aupekropa mo CI1O

7. T Raanesn

Q

oty 201Jr

PABOYAA IMTPOTPAMMA ITPOPECCHUOHAJIBHOI'O MOAYJIsA

IIM 02. TEOJIOI' O-MUHEPAJIOTHMYECKHE UCCJIEJOBAHUSI
MHHEPAJIbHOI'O CbhIPbA

r. Crapsrii Ockon
2019 .



Paboyas porpaMma  IpogeccHOHaIbHOIO

MHHEPATOTMYECKHE HCCNEeI0BaHU  MHHEPAIbHOTO

woavas  [IM 02, «leonoro-
CBIpbs».  JOKHOCTAM  CIYAKQILAX

paspabotana Ha ocHoBe (DejiepaibHoOro rocyapeTBEHHOro 00pa3oBaTEIbHOrO  CTAHApTa
ee — OIOC). M0 CHEUHATLHOCTH CPE/IHETO MPO(eCcCHOHATHHOIO oOpasopanus (Jaee —

CIo)

71.02.13 T'eotornueckas CheMKa, MOHCKH H Pa3BEIKA MeCTOPOKICHHIT MOIe3HBIX
wekonaembIx (yTB. npukasom MuioOpaayki PO Ned94 ot 12.05.2014 r.).

Oprasu3aiis-paspadoTauk:
Ctapoockobekuii — uHan  eepanbHOro

roCcy1apCTBEHHOTO O10JLKETHOTO

00pa30BATEIbHOTO  YUPEIKJEHHS  BBICIIEr0 oGpasoanms  «Poccuifckuii - rocy1apeTBeHHbill
re010ropa3Be/l0uHblil YHHBEPCHTET HMCHH Cepro Opmronukume» (COO MI'PH)

Pa3paboTurKH:

KpitsoHocosa M.B., mpernoaBareltb reoI0rHYECKHX JIHCLHILTHH COd MI'PH

PACCMOTPEHA M OJJOBPEHA

Ha 3ace1aHHH MPeIMETHO-LIMKIOBOI KOMUCCHH
re03K0I0rHUECKHX AMCIHIUTHH

3 ’ : % 7
[potokon Ne 77 o1 « 02y 4470 74t 207t

Tpencenarens [THK: OJze</ - 0.5 Bemseit

PEKOMEH/IOBAHA
,\’I{é6H0-MeTonuqecng otzenom CO® MI'PH

Dy OF 0.
/

Havansauk YMO: ’ o{aﬁ

E.B. AuTorukusa




COJIEP)KAHUE

CcTp.

1. IACIIOPT PABOYEM ITPOTPAMMBI TTPO®ECCUOHAJIBHOT'O 4
MOJTYJIS

2. PE3YJIbTATBI OCBOEHUS TTPO®ECCHUOHAJIBLHOTO MOJTY JIS 6
3. CTPYKTYPA U COJIEP)KAHUE [TPO®ECCUOHAILHOTO 7
MOJIYJISI

4 VCJIOBUS PEAJIM3ALIAN TTPODECCUOHAIBLHOTO MOTY IS 22
5. KOHTPOJIb Y OIIEHKA PE3VJIbTATOB OCBOEHUSI 27

[TPOPECCHUOHAJILHOI'O MOJYJISI (BUJA ITPO®ECCHUOHAJIBHOM
JNEATEJIbBHOCTN)



1. MACIIOPT PABOYE# TPOTPAMMBI TPO®ECCHOHAJIBLHOTO
MOJYJISI

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

Pabouass mnporpamma mpodeccuonanpnoro wmoxyias IIM 02. Teomoro-
MUHEPAJIOTUYECKIE HCCIEAOBaHUSI MHUHEpPAJbHOTO ChIpbs (Hanmee - pabouas
nporpamMma) SBJISIETCS 4YacThIO MPOrPaMMbl MOJTOTOBKH CIIELMAIMCTOB CPEIHETO
3geHa (IIIICC3) B coorBerctBUUM ¢ PI'OC mno cneumansHoctu CIIO 21.02.13
I'eomoruyeckasi cbeMKa, NMOMCKM H Pa3BelKa MECTOPOXICHUIl I0JIe3HBbIX
HCKONAEMBbIX.

B YaCTHU OCBOEHHUSI OCHOBHOTO BHU1a IpodeccuonanbHoi aestensHoct (BIL):
- T€0JIOrO-MUHEPAIOrHYECKUE UCCIIET0BAHNSI MUHEPAJIBHOTO CHIPbS
Y COOTBETCTBYIOIIMX IpodeccronanbHbix komnereHuuii (I1K):

2.1. OTbupats 00pa3isl ¥ MOATOTABIMBATH MPOOKI K aHATIU3Y .

2.2. BbINONHATH (U3HKO-XUMHUYECKHE aHAIM3bl OOpa3loB U MPOO B IMOJIEBBIX
YCIIOBUSIX.

2.3. OpopmitaATh pe3yabTaThl MPEABAPUTEIHHBIX UCCIEAOBAHUN.

2.4. [loaroraBnuBath MPOOBI MUHEPATEHOTO CHIPHS JUIS T€O(PU3NIECKIX
UCCIICIOBAHNMN.

PaGouast mporpamMma npodeccuoHaIbHOTO MOIYJIS MOKET OBITh UCIIOJIb30BaHA B
npodeccuoHanbHOl MOATOTOBKE MO mpodeccuu padodero 17391 IlpombiBambiimk
reoyiorudeckux npod B pamkax cneruaidbHocTd CIIO 21.02.13 TI'eomormueckas
ChEMKa, MOMCKA M pa3BelIka MECTOPOKJICHHUM MOJIE3HBIX MCKONMAEMbIX MPU HATUYUHU
cpeaHero (moyiHoro) oduero oopazoBanus. OneIT pabOTHI HE TpeOyeTCs.

1.2. Ilesu 1 3agaum MOAYJIs1 — TPEOOBAHMSA K Pe3yJIbTATaM OCBOCHUSI MOIYJIS

C uenplo OBNIAJIEHUS YKa3aHHBIM BUJOM NPO(ECCHOHAIBHOMN AESITENbHOCTU U
COOTBETCTBYIOIIUMH MPO(ECCUOHATBHBIMA KOMIETEHIMSAMU OOyYaroUIuiics B X0Jie
OCBOEHHUSI MPO(HECCUOHATBHOTO MOTYJISI TOJIKEH:
UMeTh IPAKTHYECKHUI ONBIT:
- 0TOOpa 00pa3LoB U MPOO U MOATOTOBKHU MX K MOJIEBBIM U JaOOPATOPHBIM aHAIU3aAM;
- oopMIIEHHSI IPUEMKHU TTPOO Ha UCCIIEIOBAaHKUE U BbIIAYU PE3yIbTaTOB aHAIIN3A,
- IOATOTOBKH MPOO JJIsl pa3InYHBIX BUIOB UCCIIEIOBAHUIH;
yMeTh:
- 000CHOBBIBATH BBIOOP X0J1a aHAJIN3a, PEAKTUBOB U XUMHUECKON anmnapaTyphl;
- aHAJIM3UPOBATH OOPA3I[HI U MPOOBI TOPHBIX MOPOJ XMMHUKO-aHATUTHYECKUMU
METOaMH C COOTIOACHUEM MPABUII TEXHUKU 0€30MaCHOCTH;
- POU3BOJUTH PACUETHI U OLIEHUBATH IOCTOBEPHOCTh PE3YJIHTATOB AHAIN3A;
- I0JIb30BATHCSI HEOOXOIUMOM CIIPaBOYHOM JIUTEPATYpPOM MPU MPOBEICHUN XUMHUKO-
aHAIMTUYECKUX UCCIEA0BaHUM;
- oTOMpaTh, 00padaThIBATh U MOATOTABIMBAThH TPOOBI IIUIMXOBOW TUArHOCTUKH;



- BBIOMpaTh METO/I IINIMXOBOTO OMPOOOBAHUS;

- OLICHUBATh COJICPKAHKE MOJIE3HOT'0 UCKOMAaeMOro B Ipooe;

- IPOBOAUTH LIJINXOBOW aHaJIN3;

- OIIPEAEIIATh MUHEPAJIbl UINXA;

- OIIPENEIATh KOJUYECTBO MOJE3HOT0 MaTEpHalla B IIUXE;

- OIIPENEIATh OT/ACNIbHbIE (PU3UKO-MEXAHUYECKHE CBOMCTBA MOPOIbI U PYAbL;

- COCTaBJIATh OTYET IO Pe3yJIbTaTaM MUHEPAJIOTHYECKOTO aHAIN3a;

- OIIpPE/IeNATh HOPMATUBHBIE U PACUETHBIC 3HAUCHUS [TOKa3aTeNel CBOMCTB Mpood ¢
UCI0JIb30BaHUEM MH(OPMAIITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

- 00pabaTeIBaTh U OPOPMIISTH JOKYMEHTAJIBHO PE3yJIbTaThl AaHAJIU30B,
r€OXUMHUYECKHUX UCCIICIOBAHMIA;

3HATH:

- TEOPETUYECKUE OCHOBBI U 3aKOHBI AHAJIUTHYECKON XUMUMU;

- METO/IbI, aIlllapaTypy U TEXHUKY BHITIOJIHEHHS AHAJIU30B;

- cI0COOBI M METOABI 0TOOsI, 0TOOpa, 0OPaOdOTKHU U aHaIU3a TPOO U METOIBI
onpoOOBaHUs;

- METOJUKH 0TOOpa, KOHCEPBUPOBAHUS U TPAHCIIOPTUPOBKU U XPAHEHHS TIPOO U
00pasIioB;

- HOpMaTUBHbIE TPEOOBaHUS TPOMBIIIUIEHHOCTH K KAUECTBY MHUHEPAJILHOT'O ChIPBS;
- YCTPOWCTBO, IPUHIIMI I€UCTBUS, TEXHUYECKHUE XapaAKTEPUCTUKHU 1a00paTOPHON U
KOHTPOJIbHO-U3MEPUTENIBHON aIlllapaTyphl;

- OPTaHMU3aLUI0 U METO/bl TEOXUMUYECKUX UCCIIETOBAHNN;

- METOJUKY aHaJIM3a MUHEPAJIOB [IUINXA;

- METOJIMKH CTaTUCTHUECKON 00pabOTKH 3KCIIEPUMEHTANIbHBIX JAHHBIX, PE3YJIbTaTOB
aHaJIM30B MPOO 1 00pa3LOB C UCIOIH30BAaHUEM ITPOTPAMMHBIX CPEJICTB.

1.3. KosimyecTBO 4acoB Ha 0cBOeHHEe padoyeil MporpaMmbl NPo(ecCHOHATBHOIO

MOYJIS:

Bcero — 471 gac, B TOM 4YHcCie:

MaKCHUMaJbHOU yueOHON Harpy3ku oOydaromierocs — 363 daca, BKITIO4ast:
00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs: —2424aca;
CaMOCTOSATENLHOM paboThl oOy4Jaromerocs — 91 vac;

KOHCyJbTanu — 30 yacoB
y4eOHOM M MPOU3BOJICTBEHHOMN MpakTuK — 108 yacos.



2. PE3YJIBTATBI OCBOEHUSA TPOPECCUOHAJBHOI'O MOAYJIA

Pe3ynmbraToM OCBOEHHS TIporpaMMbl  MPOPECCHOHAIBHOTO MOMAYJS  SBIISETCS
OBIIaZIcHHE OOYYAIOMMMUCA BUIOM MPO(HECCHOHATBFHOM AESITEBHOCTH T'€OJIOT0-
MUHEPAJIOTHYECKUE HWCCICAOBAHHMS  MHUHEPAJIBHOTO  CHIPhS, B TOM  YHCIIC
npodeccuonansubiMu (I1K) u o6mmumu (OK) kommeTeHInsIMu:

Kon HaumeHnoBaHue pe3yJjibTaTa 00y4eHHs

IIK 2.1 Ot6upath 00pa3ibl ¥ MOATOTABIUBATH IPOOBI K aHAITHU3Y.

IIK 2.2 BeIMOAHATE  (PU3MKO-XMMUYECKHE aHANIM3bl 00pa3loB M Npod B TOJEBBIX
YCIJIOBUSIX.

I1K 2.3 OdopMIATh pe3ysbTaThl PEABAPUTEIBHBIX UCCIIETOBAHHA.

IIK 2.4 [ToaroraBnuBaTh  MpPOOBI ~ MHUHEPAIbHOIO  CBIPbS  JJIsI  TeOPU3MUECKUX
UCCIICIOBAHMM.

OK 1 [ToHuMaTh CyIIHOCTh M COLMAJBHYIO 3HAUUMOCTh CBOEH Oynyuiei mpodeccuu,
IIPOSIBJISITh K HEW YCTOMYMBBIN MHTEPEC.

OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JAEATENBbHOCTb, BBIOUPATH TUIIOBBIE METOABI U
CHOCOOBI BBHIMTOIHEHHS PO(ECCHOHANBHBIX 33/1a4, OLIEHUBATh UX 3P PEKTUBHOCTD
U Ka4yecTBO.

OK 3 [IpuHuMaTh pelieHus B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYalUsAX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4 OcymiecTBiIATh TMOUCK W HWCHOJBb30BaHWE WHPOpPMALUU, HEOOXOIUMOW IS

3¢ (HeKTUBHOrO BBINMONTHEHUS MPOPECCHOHANTBHBIX 3a7ad, MPOPEeCCUOHAIBHOTO U
JTUYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonb3oBath MH(POPMALMOHHO-KOMMYHHKALIMOHHBIE TEXHOJIOTHH B
1pohecCHOHATILHON JeSITEIbHOCTH.

OK 6 PaGoTath B KOJIIIEKTHBE U KOMaH€e, 3(pPEeKTUBHO 001IaThCs C KOJUIEraMu,
PYKOBOJICTBOM, TIOTPEOHTEISIMH.

OK 7 bpath Ha cebst OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaH]Ibl (TIOAYMHEHHBIX), 3a
pE3yJIBTAT BHIMOJHEHUS 3aIaHHH.

OK 8 CamocTosTenbHO ONpeeNaTh 3a/1a4l NPOPECCHOHATBHOIO U TMYHOCTHOTO
pa3BUTHS, 3aHUMAThCA CaMOOOPa30BaHUEM, OCO3HAHHO TITAHUPOBATH TIOBBIIIICHHE
KBaJTM(DUKAIIHH.

OK 9. OpueHTHPOBaTHCS B YCIOBUSIX YACTOM CMEHBI TEXHOJIOTHH B PO(EeCCUOHATBHOM
JeSITeTIbHOCTH.




3. CTPYKTYPA U COAEP KAHUE TPOPECCHUOHAJIBHOI'O MO YJIA

3.1. TemaTunueckuii miian npogeccuoHaIbHOro MmoayJs (sapuant s CI10)

O0nem BpeME€HU, OTBeIeHHBIH HA OCBOEHHE

IIpakTHKa
MERIUCIUTIIHHAPHOTO Kypca (KYypcoB)
CamocTosiTeJIbHasI
Oos3aTenbHast aylMTOpHAs yueOHast paGora
Kons! Bcero Harpy3Ka obyuatouerocs o0yyarouerocs IIpousBoacTBeHHAasI
HanmenoBanus pa3aenon
npo¢eccHoHAIBbHBIX * 4acoB B T.Y. (mo mpoduio
N Nnpo(hecCHOHAIBHOT0 MOXYJISA B T.4., B T.4., Yueonas,
KOMIeTeHIu i Ja0opaTopHbIe CHennaJIbHOCTH),
KypcoBasi KypcoBasi | 4acoB
Bcero, | paboTsl 1 Bcero, 4acoB
padoTta paborta
4acoB | MpaKTH4YecKHe (npoexT) 4acoB (npoekr)
3aHATHSA, l ’ P >
4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8 9 10
MK 02.01. ITosneBble u
JadopaTopHble HCCIeJOBAHUA
MHHEPAJIBLHOI0 ChIPbS
IIK 2.2. TIK 2.3. Pasnen 1. AHa1u3 MUHEPAJIbHOTO - -
CHIPbS XHMHUKO-AHATUTHIECKHMH 94 68 52 26 - -
MeTOoIaMH
MK 2.1. TIK 2.2. TIK Paznen 2. IToncku MIJIMXOBBIM 94 68 34 - 26 - - -
2.3. MeTO0M M AHAJIM3 LILJIUXO0B
MK 2.1. K 2.2. IIK | Pa3aen 3. OnpodoBanue u MeTOAbI 145 106 76 - 39 - - -
2.3. TIK 2.4. HCCJIeI0BAHNSA MIHEPAJIBHOIO ChIPbS
IIK 2.1. TIK 2.2. TIK YueOHasi npakTHKa (110 NPOQUITI0 72 72
2.3. IIK 24. CHenuaIbHOCTH), YACOB
MK 2.1. IK2.2. IK | [Ipou3BoacTBeHHAasi NpaKTHKa (110 36 36
2.3. K 2.4. npo¢ Ui cnenuaJbHOCTH), 4ACOB
KoncyabTanuu 30 - - - 30 - - -
Bcero: 471 242 162 - 121 - 72 36

*Paznen mpodecCHOHATEHOTO MOIYJIS — YaCTh POTPAMMBI IPOPECCUHOHATEHOTO MOYIIS, KOTOPask XapaKTePH3yeTCsl IOTHUECKON 3aBEPIICHHOCTRIO U HAIIPaBJICHA HA OCBOCHHE OJTHOU
WM HECKOJBKHUX MPO(EeCCHOHAIBHBIX KOMMETeHInH. Pa3nen mpodeccnoHambsHOTO MOAYIISI MOXKET COCTOSITh M3 MEXAUCIUIUIMHAPHOTO Kypca WM €TO YacTH M COOTBETCTBYIOIIUX
yacTe yueOHOW W TPOW3BOICTBEHHOW NpakTWK. HammeHoBaHWe pasfena NpodeCCHOHATBLHOTO MOIYJIS JOJDKHO HAYMHATHCS C OTIJIATOJILHOTO CYIIECTBUTEIBHOTO M OTpPaXkaTh
COBOKYITHOCTbh OCBAaMBAaE€MbIX KOMIETEHIINN, YMEHUN U 3HAHUH.




3.2. Coaep:xkanue o0yyeHusi mo npoeccunonaibuomy moay o (IIM.02) I'eostoro-MmuHepasorudeckue uccjiel0BaHusA

MHMHEPAJIbHOI0 CHIPbHSA

HanmenoBanmue pasiesioB Conepxanue y4eGHOT0 MaTepHaja, 1a6opaTopHble padoThl H MPAKTHYECKHE 3aHATHS, O0beM yacoB YpoBeHns
npodgeccHoHATBEHOTO MOAYJIS caMocCTosITe/IbHAsI padoTa 00y4YaroImmXxcst OCBOEHHUS
(IIM), MeKIMCUUIITTUHAPHBIX
kypcoB (M/IK) u Tem / ®@opme-
pyembie komneTeniuu( OK/TIK)

1 2 3 4
MK 02.01 ITosieBbie 1 363
JadopaTopHbIe HCCJIeJOBAHMSA
MHMHEPAJIBLHOI'0 ChIPbS
Pa3gen 1. AHaju3 MHHEPAJIBLHOTO 94
ChIPbSl XHMHKO-aHATHTHYECKUMHU
MeTOoJaMH
Tema 1.1. KauecTBeHHBII aHATU3 Coaep:xanue 6
MHHEPAIBHOTO ChIPbs

1 | Teopernyeckrue OCHOBBI METO/IOB KAUECTBEHHOTO aHaIM3a. ANMaparypa U TeXHHKa
OK 1-9 XMMHYECKOT0 MOTyMHUKPOaHaIn3a. AHAJIMTHUECKHE KIacCH(UKALIUU HOHOB. 3
[K 2.2-2.3 TexHuKa 6€30MaCHOCTH IIPU BBINOJIHEHUH aHATTUTUIECKUX paboT.
Pabora co cripaBO4HOM JINTEPATYPOL.
JladopaTopHble padoThl 26

KadecTBeHHbIE peakMy KaTHOHOB MEPBOM aHAINTHYECKON TPYIIBL. BRIOOp XMMHUYEeCKHX
peaxkTHBOB. ONHCcaHNe YPaBHEHUSIMH XMMHUYECKHX peakIMid Xxoaa aHanu3a. Ber6op anmapatypsl.

KadecTBeHHbIE peakiny KaTHOHOB BTOPOH aHAJIMTUYECKOM TPYIIIHL.

KagecTBeHHbIE peakiny KaTHOHOB TPETheH aHAINTHYECKON TPYIIIHL.

KagecTBeHHbIE peakiny KaTHOHOB YETBEPTOH aHAIUTHUECKON TPYIIIHL.

TexHonornu aHanu3a cMecell KaTHOHOB MEPBOW aHATUTUYECKOH rpymmbsl. O00CHOBaHHUE BHIOOpa
X0JIa aHAJIN3A.

TexHoJIOrny aHajIM3a cMecel KaTHOHOB MEPBOM M BTOPOIl aHATUTHYECKOM rpyIIL.

TexHoornM aHaan3a cMecell KATHOHOB TpeTBeﬁ AHAIMTHICCKOM T'pYIIIbI.

KauecTtBeHHEBIC peaKkur aHWMOHOB HepBOﬁ AHAIMTUICCKOMN T'pYIIIbI.

KauecTBeHHEIE peaKkur aHHMOHOB BTOpOﬁ aHAIMTHICCKOMN T'pYyIIIEL.

KauecTBeHHEIE peaKkur aHHMOHOB TpeTLeﬁ aHAIMTHICCKOMN T'pYIIIEL.

TexHoOrNN aHAIN3a pacTBOpa HEU3BECTHOI'O paCTBOPHUMOT'O B BOAC BCIIECTBA U TBEPABIX
06pa3u013 MHHEPAJIBLHOI'O ChIPbA. BLI60p PCAKTUBOB, X04a aHAJIM3a U alllapaTypbl.

KJIEICCI/I(i)I/IKaIII/IH PacTBOPOB, BBIYUCIICHUC KOHIICHTpaIII/Iﬁ PaCcTBOPOB B XOJC PA3JIMIHBIX
TEXHOJIOTUI HPUTOTOBJICHUSA. BLIpa)KCHI/IG KOHIICHTpaIII/Iﬁ PacTBOPOB: MOJIIpHA,
OKBUBAJICHTHAA, MOJIAJIbHASA, TUTP U TPOUCHTHAsA KOHIICHTpAUA 110 Macce.




Tema 1.2. KommuectBennsiii ananms | Coaep:kanue 6
npo6 1 00pa30B MUHEPAIHHOTO
CBIPbS 1 | Knaccuduxaiyst MeTo10B KOJMYECTBEHHOTO aHalIn3a. 3aJauk, METOIbI, alapaTypa 1 TEXHUKU
OK 1-9 KOJIMYECTBEHHOT'O aHayn3a. MeTo/Ibl pacyera 1 OLeHKH JOCTOBEPHOCTH PE3YJIbTaTOB
1K 2.2-2.3 KOJIMYECTBEHHOI'0 aHaJIn3a. AnIaparypa Juisl BHIIIOJIHEHUS aHATU30B, IPUHIIMII €€ ISHCTBHUS U
TEXHUYECKUE XapaKTEPUCTHUKH.
JlaGopaTopHble paGoThI 18
1 | TexHuka aHaJUTHYECKUX pabOT B TPaBUMETPUYECKOM aHaiM3e. TEeXHOJIOTHYECKHE OINEepaIuu C
npobamu BentecTB. OmOKM aHamu3a.
2 | Ompeznenenue coaepskaHus xJiopuaa 6apus B KpUcTaJLIoruapare xjaopuaa o6apus. Onenka
JIOCTOBEPHOCTH PE3YIbTaTOB aHAIH3A.
3 | TexHUKa aHATUTHYECKUX PadOT B TUTpUMETpHUecKoM aHanm3e. CrocoObl yCTaHOBICHUS TOUKH
9KBUBAJICHTHOCTH.
4 | IIpuroToBieHNe CTAaHAAPTHBIX PACTBOPOB U3 (pukcananos. OnpeneneHne HOPMATLHOCTH
pacTBOpa IIEIOYH 110 CTAHAAPTHOMY PACTBOPY KHUCIOTHI METOJIOM HEHTpaIn3aIyy.
5 | Ompeznenenue HOPMAITFHOCTH PAacTBOpa IEpPMaHTaHaTa Kajlksl IO CTaHJAapTHOMY PacTBOpPY
IIABEJICBOM KHCIOTHI METOJIOM IIEPMaHTaHATOMETPHUH.
6 | OmpezneneHue HOPMAIBHOCTH PAacTBOpa THOCYNb(aTa HaTPHs 110 THTPOBAHHOMY PacTBOPY
NepMaHTaHaTa Kajus METOJJOM HOJIOMETPHH.
7 | Onpexnenenue o0IIeH KECTKOCTH BOABI METOJIOM KOMIJIEKCOHOMETPHUH.
8 | Ompeznenenue HOPMAIBHOCTH PacTBOpa HUTpaTa cepedpa Mo CTaHAAPTHOMY PAacTBOPY XJIOpHAa
HaTpHUsi METOAOM apreHToMerpui. OcaauTebHOE THTPOBAHUE.
9 | BrruncieHne abCOMOTHOW M OTHOCUTENBHOMN OIINOKN TPaBUMETPUYECKUX W THTPUMETPUIECKHX
n3Mepenuil. OleHKa JJOCTOBEPHOCTH PE3yJbTaTa KOJINYECTBEHHOTO aHaJIM3a.
Tema 1.3. ®u3UKO-XUMHUYECKHE Conep:xanue 4
METOAbI aHaJIN3a MUHEPAJIIBHOTO
CBIPbs 1 Kiaccudukaums 1 cymHocTh GU3NKO-XUMHYECKUX METOJIOB aHan3a. TeopeTniyecKkue OCHOBBI
OK 1-9 (DU3MKO-XUMHUYECKUX METOJIOB aHAIIU3a: ONTHYECKHX, (POTOMETPUUECKUX, XPOMATOTpahUUECKHX,
1K 2.2-2.3 IEKTPOXUMHUUECKHUX.
JladopaTopHble padoThl 8
1 | ®oromerpuyeckoe oIpeaeeHre CoAepIKaHus coliei jxene3a B mpobax Boabl. [locTpoeHue
IpagyHpPOBAHHOIO TpaduKa.
2 | OmpejiesieHne KOHLEHTPALMK PACTBOpA COJIM MEI METOJIOM HOHHO-00OMEHHO# XpoMaTorpaduu.
3 | TloTeHIIMOHOMETPHYECKOE ONpe/ielieHne KOHIIEHTPAILMK HOHOB Bogoposa (pH) B mpobax BojbI.
4 | M3y4yeHne NpUHINIHAIBHBIX CXEM, TEXHHIECKAX XapaKTePUCTHK W TPaBWII PadOTH IpUOOPOB
(PM3UKO-XUMHUYECKOTO aHaJIN3a: CIEKTPOMETPOB, (POTOMETPOB, XpOMaTorpagoB 1
MOTEHIIIOMETPOB.
CamocrosiTe1bHast padoTa NpH N3y4eHUuH pasaeda 1 26

Cucremarnueckas IpopadOTKa KOHCIEKTOB 3aHATHH, y4eOHOH 1 criennalibHOM TeEXHUYECKOH JINTEpaTyphI 110 BOIIpOcaM K Iaparpadam, riaBam
y4eOHBIX TOCOONH, COCTABICHHBIM MPEMNO1aBaTEIEM.
[ToaroroBka K J1abOpaTOPHBIM U IMPAKTHYECKUM paboTaM C HCIOJIb30BAHUEM METOJMYECKUX PEKOMEHIAINN TIperoiaBaTelis.




Odopmiienne 1ad0paTOPHO-TIPAKTHYECKUX paOOT, OTIETOB U TIOJATOTOBKA K UX 3aIUTE.
CamMocTosTenbHOE N3yUYeHHE MIPABIII BHIMIOJIHEHUS YepTexeil, cxem, TexHonoruueckoi nokymenrauuu no ECKJl u ECT/I.

TeMaTHKa BHeayIMTOPHOI CaMOCTOSATEIbHOH PadoThI
Knaccudukanus MeTomoB KayeCTBEHHOTO, KOJIMYECTBEHHOTO aHajin3a M (PU3MKO-XMMHYECKHX MeTOoJ0B aHaiu3a. CocTaBleHHE CXeM
Kiaccudukanuy.
[IpaBuiia TexHUKH 0€30MTACHOCTH ITPH BBHIIOJIHEHUH aHATMTHYECKUX paboT. [IpaBuia oka3aHus epBOi MOMOIIH.
TexHnka aHAINTHYECKUX PabOT U ammaparypa B KAaYeCTBEHHOM M KOJIMYECTBEHHOM aHAJIM3€ MHHEPAIBHOTO ChIPhs. XMMUYECKasl almnaparypa
Ka4eCTBEHHOT'O aHAIIN3A.
Ammapatypa 1 000py/IOBaHHE B TPABUMETPHUIESCKOM aHAIN3E. Y CTPOHCTBO IEHTPU(YTH.
YCTpoicTBO M MPUHIIAT IEHCTBHSA BECOBOTO 000PYIOBAHNS.
MeTo/b! IPUTOTOBIICHHUS PACTBOPOB 33aHHOW KOHICHTpAy. MeToIbI KOHIIGHTPUPOBAaHHA U pa30aBICHUS PACTBOPOB.
Pemenne pacdeTHBIX 3a7ad MO BBIYMCICHHIO KOHLEHTpALMH pPacTBOPOB. PacdeTbl HaBECOK MHHEPANBHOTO CHIPbS Uil NPUTOTOBIICHHS
pacTBopa 3aJJaHHON KOHUEHTpauu.
Crioco0bl MOATOTOBKU MUHEPAJIBHOI'O ChIPbA JJI XUMUKO-aHAJTUTUICCKUX HCCHCHOB&HHﬁ.
[TeproAMUHOCTH CBONCTB XUMHUYECKUX DJIEMEHTOB. DJIEKTPOHHBIE CBOMICTBA aTOMOB.
IIpouncxoxaeHue CEKTPOB 3IEKTPOMAarHUTHOTO M3JIyUYeHHs aTOMOB U MOJIEKYIL.
I'paduk 31€KTPOMAarHUTHOM BOJHBL. BUabl TU(PaKIMOHHBIX PELIETOK. ¥ CTPOHCTBO MOHOXPOMATOpOB. [IpHHIIMINAIBHBIE CXEMBI
CIEKTPOCKOMMYECKUX PUOOPOB.
CyuiHocTs MeToI0B XpoMaTorpadud, chepa NpIMEHEHHSI METOJI0B, KJIaCCU(HUKALUS METOIOB.
CxeMbl TPHOOPOB (PHU3NKO-XMUMHUECKUX METOJIOB U JIEKTPOXHUMUIECKHX STUCEK.
XapaKkTepucTHKa METOI0B 3IeKTpoxuMuH. Kiraccudukarms 31IeKTpOXUMIIECKUX METOIOB.

Y4yeOHast npakTuKa
Buasl pador

IIpousBoacTBeHHAs] MPAKTHKA (M0 NPO(PUIIO CIEUATBLHOCTH)
Buasl pador

Paznen 2. Iloncky NLITHXOBBIM 94
METOJ0M M aHAJN3 HLTUXOB
Tewma 2.1. MeToauKa IITUXOBBIX Conep:xanue 14
MIOMCKOB

1. | Baxnelimue 3aa4u U LIeJIM IUTMXOBOTO METO/IA MOUCKOB TI0JIE3HBIX HCKOMaeMbIX. [IepcrekTuBbI
OK 1-8 Pa3BUTHSL.
MK 2.1-2.3 2. | Mexanusm popMupoBaHus pocchineii. Peraronme Gpakropbl. ['€HeTHUECKHE TUITBL.

Mexannueckue OpCOJIbl paCCCAHUA, IOTOKH PACCECAHUA.

OpFaHI/IBaIII/IH IIJIUXOBBIX ITOUCKOB. OCHOBHEIE IIpUueMbl, CTaJinu, MacITa0bl IOUCKOB. BI)I60p
CECTHU OHpO6OBaHI/I$I. Hasnauenwne TOPHBIX BI)Ipa6OTOK. HpOMe)KyTO‘IHLIe KOJIJICKTOPBI.
KaTeFOpI/II/I 3aI1acoB.

3. MCTO,HI/IKa HIJINXOBOI'O 0Hp060BaHI/I${ PEYHBIX CUCTEM. 3az1aqa OHpO6OBaHI/I${ PEYHBIX CUCTEM
MOJIOJAOI'O 5pO3MOHHOI'0 IUKJIA U 3p€J'IOI>i TUAPOCETH. [InuxoBEle aHOMAJINH B COBPEMEHHOM
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AIUTIOBHMH U PBIXJIBIX OTIOKEHHAX, HX (OPMHUPOBAHHE.

®dakTOpbI, BIUAIOIINE HA PA3BEIOUHYIO CETh. MeCcTa 3aJI05KEHHUS TOPHBIX BHIPAOOTOK. [TOHSTHS
«KYCTBD», «KaPMaHbI», «PEOPHK», KIIIETKA», «CIai» U UX 3HAUEHHE TPH OMPOOOBAHHH.
HWcxonnsiii 00beM Tpo0.

Craguu 1 MacTadbl reoJIoropa3BeA0uHbIX paboT MpH ONPOOOBAHUM AETIOBUAIBHBIX U
JNMIOBUATIBHBIX OTI0kKeHHH. [{enn u 3anaun. CriocoObl yTOUHEHHUS TPAaHHMI IEPCIEKTUBHOTO
ydacTka. OKOHTypUBaHUE AETIOBUAILHOIO Beepa.

Jluneiinoe onpoOOBaHKE M TUIOLIAHOE KOyupoBanue. [ iryouna ordopa mpo0, cocras
JETIOBHA U IIOBUS. BimsiHMe TpaBuTainoHHON AnddepeHnaim, rpaHyIoMETPUIECKOTO
COCTaBa, INIOTHOCTH MHHEPAJIOB HA 000TAIIEHUE PHIXJIBIX OTIOKEHHH B ONIPEAEICHHON YacTH
paspesa.

[TpnbpexHO-MOPCKHE POCCHIIH KaK HCTOYHUKH LICHHBIX MUHEPAIOB. MecTa HX pacloiIoKeHHs,
JUTOJIOTHIECKUH cocTtaB. OmpoOoBaHue puOpexHOit momockl. CeTs onpobosanusi. OTOoOp
JOHHBIX OTJIOXKEHHUH 10 CHCTEME T'aJICOB, IPUBSI3Ka TOYEK 0TOOpa MPOO, BETMINHA HABECKH JUIS
Pa3NUYHBIX BUIOB aHAIN3A.

Ienb onpoboBaHus KOpEHHBIX Mopo1. OTOOp U 00padOTKa MPOTONOUHBIX MP00. [ToHATHE
«UCKYCCTBEHHBIH LIUIMX».

Acconuanys MHHEpPaJIOB B POCCHITISIX 1 MUHEPAIIbI-CITy THUKH. BrIOOp MUHEpaia-CIlyTHUKA 1
TpeOoBaHuUs K HeMy. Y CTOWYMBOCTh MHHEPAJIOB B pocchisix. [lapareHesnc MuHepasios.
TunomopdHbIe accolHalmy.

JloxyMeHTaIus HUIMXOBBIX MP0o0 U MIIMX0B. OCHOBHBIE CBEJICHUS, TOTIOJIHEHHS B MOJIEBOM
KHIDKKE, dTHKeTHpoBanue. [loHsaTue «xpad1». BeneHue nmoneBoro numMxoBoro xxypHaia,
OTCTparMBaHME KapThl IUIMXOBOTro onpoboBanus. TpeboBaHus, IpeaAbsIBIsEMbIE K HUM.

[TpombiBKa mmmxoBbIX 1po0. [Ipucrocobnenns 11t npoMsiBkU. CTaany MPOMBIBKH, TPEOOBAHHS
K OIIpezieNieHHoH oneparuu. [ToBTOpHAS MM MHOTOKpaTHasi IPOMBIBKA, €€ IIPUEMBI.
[NonsiTHe «cepblit» U «4yepHbIi» numX. TexHUKa Ul U3BJICUCHUS] KOHIIEHTPATa.

[Immxo-reoxuMuueckoe onpodoBanue. Opranuzanust padbot. [loHsTHe 0 MUHEpaNax-
KOHIIEHTpaTOpax. MeTo bl TeOXMMUYECKHUX HCcIeJoBaHUH. Macca HaBeCOK ISl aHaJTM30B.
WzyueHne rajapKu pyIHOTO KBapIa.

MukponuxoBoe onpoboBaHue, ero cnennduka. Marepuan onpoOOBaHHS 1 Macca MPOOBI.
KoHTpoJbHbIE MPOMBIBKH, HX Ha3HAYCHHUE.

10.

IMoneBbie nuUIMXOBBIC Taboparopuu. HazHaueHue, mpuOOphl 1 000pyA0BaHKe. DTaTOHHAS
KOJUIEKIIHSL.

JladopaTopHble padoThl

1

M3yuenue 3TanoHHON KOJIIEKIIMM MUHEPAJIOB IUINXA.
M3yuenue accounanuii MUHEPaJIOB B POCCHITSIX.
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W3yueHne cxeMaTHYeCKHX pa3pe30B POCCHINEH Pa3INIHBIX TEHETHIECKUX TUIIOB, CXEM
pacmooXeHNs TOPHBIX BBIPabOTOK, pod el U MecT IpoOooTdOpa Ipu ONPOOOBAHUT
pocchlIneil peuHsbIX JOIHH.

3HaKOMCTBO ¢ (JOPMOH IIUTMXOBOTO XKypHaja, KapToi IIIMXOBOTO ONpoOOBaHMS,
MPUCTIOCOOIEHUSMU ISl IPOMBIBKH LITUXOB.

HpaKanecxne 3AaHATHHA

Tema 2.2. MeToanka
1a00paTOPHOTO
MUHEPAJIOTHYCCKOTO aHAITU3a
[UTUXOB

OK 1-8
K 2.1-2.3

Cone

JKAHHC

1.

[onHble, HeNONHBIE U IeTaTbHbIE aHAU3BI. VIX 3a1aun, 00BEKTHI HCCIIEAOBAHUI.
[onsiTre «dpakuus». Metoarka GppakiMOHUPOBaHKS MITUXOB. THuroBbie cxembl. [loarotToBka
IIJTMXOB K aHaIn3y. Macca HaBecKH Ul aHaJIu3a.

MarnuTtHas cenapanus MOCTOSHHBIMA MarHUTaMH, JIEKTPOMarHuTaMu. MeToIbl 3JEKTPUUYECKOI
cenapauuu. Cenapanus Mo mIOTHOCTH. XapaKTepUCTUKa TskeNbIX sxunkocteil. [Ipasuna Th mpu
pabote ¢ HumH. JlaboparopHoe 00opyioBaHKe, IPUMEHIEMOe JUlsl PPaKIIMOHUPOBAHUS IIIJIMXOB.

Metoanka AMarHOCTUKK MHHepaoB nutuxa. Lens quarnoctuxu. IlpeasapurensbHas U TouHast
JquarHoctuka. Crieruaau3upoBaHHbIe METOAUKH. Bu3yanbHbIE METOIBI AUATHOCTUKH.
Oco0eHHOCTH TMarHOCTUKK OJIarOPOIHBIX METANIIOB.

XapaKTepuCTHKA TIaBHEHIINX MITMX000pa3yOMINX MHHEPAIOB.

Kpucramioontuueckre METOIbI TMarHOCTUKH. MIMMEpCHOHHBIE JKHIKOCTH.

MuxkpoxuMudeckas THarHOCTHKa MIUHepalioB. KanensHble, MIICHOYHBIE, MUKPOKPUCTAJUTHIECKUE
U CyXHe peakiun. MeToIuKa uX MPOBECHUS, HaJJe)KHOCTh pe3ylIbTaTa. PeakTUBEI U CIIOCOOBI MIX
npubasnenus. [Ipasuna Th mpu BeIOJHEHUH padoT.

JIroMHUHECHIEHTHBIE METO/IbI TUarHOCTUKH. CYIIHOCTh MeToa. DIoopeceHus U
tdochopecuerys. Buapl TIOMHUHECIIEHIINH [0 XapaKTePy UCTOYHUKA BO30YIKACHHS:
TpUOOMIOMUHECTICHIINS, (POTOTIOMUHECIICHIINS, KaTOA0TIOMUHECIICHIINS,
tepmosttoMuHectieHIws. CyInHOCTh METOJI0B, 00JIACTH IPUMEHEHUSI.

KonmuecTBeHHBIN MUHEPATIOTUIECKUI aHaTN3 NUTUX0B. [0yKOTNYeCTBEHHBIN aHaTN3,
MOJIYKOJIMYECTBEHHBIN MOBBIIIEHHOW TOYHOCTH, KOJJMYECTBEHHBIN U €r0 METO/bl: BECOBOM,
MOJICUET 3ePEH IMOJIC3HBIX KOMIIOHEHTOB B CTAHJAAPTHOM YHCJIC 3epeH (hpaKiuu, CTATHCTUUCCKUI
meton. Ha3znauenne MeTo0B aHaian3a. MeToaMKa BBIITOJHEHUS.

Ilepecyer maHHBIX HA MaCCOBYIO JIOJO BO (DPAKIIHH, OMPEICIICHIE COJACPIKAHMUS TTOJIE3HOTO
KOMIIOHEHTA B Mpooe.

12

JlabopaTopHbie pa6oThI

1. | ®pakunoHNPOBaHKE «CEPOTO» IUINXA: B3BELUINBAHHUE, CHTOBOM aHAJIN3,, B3SITHE CPEIHEH TPOOBI,
BbIJICJIEHHE MarHUTHOM U 3JIEKTPOMAarHUTHOH (paKIyu.

2. | Cenapanysi MUHEPAJIOB I10 TUIOTHOCTH C OMOUIBIO TSDKEIIBIX KHIKOCTEH.

3. | Onpenenenne u U3y4eHHE TMarHOCTUUECKUX MPU3HAKOB MHUHEPAJIOB IIJIMXA ONTHYECKUMHU
METOJAMHU.

4. | VzyueHue riaBHEHIINX IUIMX000PA3YIONIMX MUHEPATIOB M MX THIOMOP(HBIX acconuanuii.

5. | IIpoBenenue KaneabHBIX, INICHOYHBIX, KPUCTAIUIOCKOIMYECKNX PEaKkIni, peakiii 110 METoLy

pacTHpaHusl IOPOLIKOB.

18
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6. [IpoBenenne 06pabOTKM KOHTPOJILHOM MPOOHI, OTIpeiesieHUe B HE OCHOBHBIX MUHEPAJIOB,
MOJICUCT MX KOJHMYCCTBA.

7. Onpe)leneHI/[e COACPIKaHU IMOJIE3HOI'O KOMIIOHCHTA BO Q)paKHI/II/I METOJaMHU KOJIUMYCCTBCHHOI'O
aHaJin3a, NepeCcuCT JaHHbIX Ha COACPIKAHUC B Hp06e.
HOCTpOGHI/Ie CTOJ'I6‘I3.TI)IX, KPYT'OBBIX U TPCYT'OJIbHBIX JUATrpaMM.

8. Onpe)leneHI/[e Ha3BaHH MUHEpaAJa 0 XapakTepy CHEKTpa JIOMUHECCUCHI NN U TIOACYET
KOJIMYECTBA JIOMUHCCUUPYIOIICT'O MUHCPAJIA B IIIJIMXEC.

9. 3arnoaHeHne ﬂa6opaTopHoro JKypHaJjia IMOJHOT'O NOJYKOJINYECTBEHHOI'0O MUHEPAJIOTHICCKOTO
aHaJIn3a HIJINXOB.

HpaKanecxne 3AaHATHHA

Tema 2.3. Mertoauka 06paboTku Copep:xanue

Pe3yabTAaTOB IIJIUXOBBIX IOUCKOB 1. | MaremaTuueckast 0OpabOTKa pe3yJIbTaTOB MHHEPAIOTHYECKOTO UCCIIEA0BAHMUS INTUXOB C
HCIIOJIb30BaHHEM MPOTPAMMHBIX cpecTB. BbIOOp 1 orjeHka HHGOPMaTHUBHBIX KOMOMHAIIMH.
IMoaroroBka BEIOOPOK N3 aHATUTHIECKUX JTAHHBIX IUTNXO-MHHEPAIIOTHYECKHX U [IUTHXO-

OK 1-8 TeOXMMHYECKUX MCCIICTOBAHUH.
K 2.1-2.3 2. I'padpuueckas 06padoTKa pe3yabTaTOB MUTHXOBBIX MOMCKOB C UCIOIH30BAHUEM IIPOTPAMMHBIX
CPEICTB.

Twns! IITHXOBBIX KapT: (I)aKTI/I‘IeCKOFO MaTtepurajia, OpCOJIbHbIC U IPOTHO3HBIC. Haznauenne
KapT U YCJIIOBHBIC 0003HaYECHHUS K HHM. pr)KKOBLIC, JICHTOYHBIC U 3HAKOBBIC KapPThI.
Tpe6OBaHI/I}I K UX COCTABJICHHUIO, TOCTOMHCTBA U HCAOCTATKH.

OpCOHLHLIe KapThbl. Brigenenue sHIOreHHBIX U 9K30IM€HHBIX Op€OJIOB. IInuxoBkIe MIOIIAgHEBIC
OpCOJIbI U MOTOKU pACCEAHM. OKOHTypI/IBaHI/Ie 1 IMPUHIUIIBI OTO6pa)KeHI/I§I BBIJICJICHHBIX 30H.

3. | ABTOMaTH3MPOBAHHOE MOCTPOCHHUE IUTUXOBBIX KAPT C IOMOIIBI0 KOMITBIOTEPHBIX TEXHOJOTHIA.
[Inuxo-MuHepagoruueckue mpo(uiu u KOJOHKH, UX Ha3HAUYEHUE, METOMKA TIOCTPOEHUS 1
0TOOpaKEHUE PE3yNbTaTOB. MOHOYJIEMEHTHBIE U MOJIUIJIEMEHTHBIE KapPThI.

JlaGopaTopHble paGoThI

1. | Maremarnueckas 06paboTka pe3yJbTaToB OMPOOOBaHUs, pacyeT CPETHUX COACPKAHUIMA
LIMX000Pa3yOUIMX MUHEPAJIOB.

2. HOCTpOCHI/Ie CCKTOPHBIX JUarpaMm 1o JaHHbIM MHUHEPAJIOTrHYCCKOro aHajin3a 1mjnxoB.

3. CocTraBlieHHE PAa3JINYHBIX TUIIOB HNUIMXOBLIX KapT U CHICHUAIN3UPOBAHHBIX l"pa(bI/I‘ICCKI/IX
MaTCpHUaIOB.

4, HOCTpOGHI/IC MOHOYJICMCHTHBIX U IMOJHIJICMCHTHBIX HUJIMXO-TECOXUMHNYCCKUX KApT IO
COJACPIKAHUIO PYJOICHHBIX 3JICMCHTOB.

IIpakTHyeckue 3aHATHSA

CamocrosiTe1bHast padoTa NpH U3Y4YeHUH pasfelia 2
Pabota ¢ yueGHOI1 uTEpaTypoii, CipaBOYHUKAMU, HHCTPYKIMAMHU. - 249
IToaroToBka COOOIICHUH, TOKIAI0B, pedepaToB IO COACPKAHUIO YICOHOTO MaTepuaia. -24
TToaroToBka K 3ammure 1a00paTOPHBIX U MPAKTUIECKUX PabOT ¢ y4eTOM peKOMEHAANN pernoaaBaresns. — 74.
CocraBiieHne KOHCIIEKTa JISKIUH 110 COJIepKaHHI0 y4eOHOro Marepuana. — 24.
CocrainieHue 1 3arojHeHUE Ta0JIuIL, TTOJIEBBIX )KYPHAJIOB, CXeM IpH 00paboTKe TeKCTa.- 24.
PaboTa ¢ KOJUIEKIMOHHBIM KaMEHHBIM MaTepHaioM. — 24.




Pabota ¢ kapTamu IUTMXOBOTO ONPOOOBaHMUS.-54
Pabora Ha I1K ¢ 11esibt0 00pabOTKH TaHHBIX OMPOOOBAHUS, TOCTPOCHHS JHArPaMM, IITUXOBBIX KapT. — 44

TemaTnka BHeayAMTOPHOI caMOCTOSATENBHOIT paGoTHI
MerTo¥Ka HIJIMXOBOTO OIPOOOBAHMUS PEUHBIX CHCTEM.
CocraB 1 CBOMCTBA IMIJTMXOBBIX MUHEPAJIOB.
KoHCTpyKIMM JTOTKOB JUIsi HPOMBIBKH.
[IpombiBKa NIIMXOBBIX TIP00. CTaguK IPOMBIBKY.
[IpoexTnpoBaHue TOPHBIX BHIPAOOTOK, BEIOOP OJArONPHUSITHBIX MECT JUIsl ONPOOOBAaHMSI, OKOHTYPUBAHUE NIEPBUYHBIX U BTOPHUYHBIX
TEOXUMHYECKHX OPEOJIOB.
HInuxo-reoXuMH4IecKoe ornpoboBaHHeE.
CxeMaTHYeCKHe pa3pesbl POCCHINEeH pa3INyHbIX TeHETHYECKUX THIIOB.
Mertoanka ppaKIHOHUPOBAHUS IIUITNXOB, THIIOBBIC CXEMBL.
MuKpoxuUMIYecKast AMarHOCTHKa MUHEpasioB. OCHOBHBIE METO/BL.
Br160p 1 onieHKa HHPOPMATHBHBIX KOMOWHALIWIA.
MOHOBJIEeMEHTHBIE U TIOJINDJIEMEHTHbBIE KaPTHL.

YuyeOHasi npaKTHKa
Buasi pador

IIpoun3BoacTBeHHAsI MPAKTHKA (110 MPO(UIIIO CIIENUATBLHOCTH)
Buael padot

Paznea 3. OnpodoBanue u 145
METO/bI HCCJIEeTOBAHUS

MHHEPAJIBHOIO CHIPHS

Tema 3.1. OnpoboBanue mone3Hsix | Comep:kanue 16

HCKOIIAa€CMBIX U 06]1[215[ cXema

mabopaTOPHBIX HCCIICOBaHUI 1. | O6beMm u colepkaHue peaMera. 3HaueHre 1ab0PaTOPHBIX MCCIISTOBAHUM IS PEIICHHSI
reoyiorniaeckux 3anad. Opranuzamnus madopaTopuil M uX HazHadeHUe. CTPYKTypa HEeHTPAITBHBIX

OK 1-8 1 TIOJICBBIX JIAOOPATOPHIA.

MK 2.1-2.3 2. | 3amaum, BHIBI ¥ CTIOCOOBI OMPOOOBAHUS HAa PA3IMIHBIX CTAIMSIX T€0JI0OrOPa3BeIOYHBIX PadoT.
Cnioco6s1 0T60pa mpo6. ['aBHBIE (haKTOPHI, OMPEENIONINEe MUHUMAIBHO HAJIEKHYI0 Maccy
IPOOBI.

3. | OmpoboBaHue NpH reoIoro-MoMCKOBBIX padotax. OTOOp MPoO M3 eCTECTBEHHBIX BBIXOIOB Py U
PYIHBIX 00JIOMKOB, PBIXJIBIX ITOPOJT IPEBHEH KOPHI BBIBETPHUBAHUS, TOPHBIX TIOPOJ U PyI HA
PAAUOAKTHUBHBIC DJICMCHTHI. OcobeHHoCTH MeTaJ'[J'[OMeTpI/I‘-IeCKOI\/’I CbCMKU.

4. | OmpoboBaHue OypOBBIX CKBaKHH IIPH PA3IUIHBIX criocobax Oypenuns. IHTepBab
ompoOoBaHus, MaTepual mpod u ux ooveM. bopo3goBoe Mexann4yeckoe onpoboBaHNEe KEPHA.
Haznauenue mpo6 OypoBoii MyTH U IIJIaMa U METOJINKa UX oToopa. 3menenne
JIMTOJIOTMYECKOT0 COCTaBa MOPOJ IO XapaKTepPHBIM NpU3HaKaMm MyTH. OcoOeHHOCTH
onpoOOBaHUs B YCIOBHSX BEUHON Mep3noThl. OnpeiesieHne coiepKaHus IIEHHOT0 MUHepaia B
npo0e 1 1Mo CKBAXUHE.

5. | llIty¢dHoe, ToyeyHoe u ropcreBoe, 60p0o3/10Boe 0lpoOOBaHNE B TOPHBIX BHIPA0OTKAX.
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Pacrmonoxenre 60po3/I5I B 3aBHCUMOCTH OT CMEHBI THIIA PYIbI, TIAJCHAS PYAHBIX TEII,
npoctupanusi. TpeboBaHust K OIPOOOBAHMIO KBAPIEBBIX JKUIT HA 30J10TO. MeXaHu3aIus
00p03710BOr0 OMPOOOBAHUSL.

6. | llmypoBoe u 3agupkoBoe onpoboBanue. PaccTossHIS Mex 1y 3a00HHBIMU ITpoOaMH.
WucrpymeHTsl 1u1s oT60iKu mpo6. KommiekcHoe onpoboBanne. MeTobl pagioakTHBHOTO
onpoboBaHus OYPOBBIX CKBayKHH.

7. | Ompenernenue cpeHUX MMOKa3aTeleil mpu onpoOoBaHMH 1O 320010, TI0 aHATU3aM KepHa U
OypoBoif MyTH. Y4eT Ipo0 ¢ HCKITIOYUTENILHO BEICOKUM CofiepkaHnneM Metaia. OnpoOoBaHue
PYIHBIX U POCCBHIITHBIX MECTOPOXJICHUH MPU SKCILTyaTalnH.

8. | Buusl 1abopaTopHBIX HCCIIEIOBAHMH HAa KXKI0H CTaJlH IIOMCKOBO-Pa3BeI0YHbIX paldoT.
I'OCTer 1 OCTel Ha aHaMH3Bl. BUIBI KOHTPOIIS 1a00paTOPHBIX aHAIH30B.

ITpuemka npo6, TOATOTOBKA HX K HccnenoBaHuio. [IpoBenenne anann3os, ohopMICHUE
pe3ybTaToB. XpaHEHHE MaTEPHAIOB IO ONPOOOBAHUIO.

9. | OcHOBHBIE OTIEpaIK ITOATOTOBKH P00 K aHanu3y. HazHaueHne omepariuid.

Cnoco0sI pa3pymieHus TopHbIX nopo. Heobxoanmoe obopynoBanue. TexHuka 6€301acHOCTH
mpu padore.
CocraBjeHHE CXeMbI 00pabOTKH MPOO.
nuds! v annumdel. DTanbl UX U3roTOBIEHHs. TeXHHUKA MOIyYeHUs] OPUKETOB.
JlaGopaTopHble padoThl 24

1. | oaroroBka npo0 k anagu3aM. O3HAKOMJICHUE C COJCPIKAHUEM JKypHaJla MPUEMKH ITPoo 1
BBIJIAYM PE3YJIbTATOB aHAJIN3a.

2. | Pacuer cxembl 00pabOTKH P00 JUIs Pa3IMYHBIX BUAOB MOJIE3HBIX HCKOMAEMBIX.

3. | M3roroBieHne NOIMPOBaHHBIX IUIH(OB, aHIUTH(OB U OPUKETOB.

4. | Pa30op cxembl MOCIEA0BATEILHOCTH ONEepanuii mMTy(HHOTO ONTHKO-TEOMETPHUIESCKOTO METO A
onpoboBaHusl.

5. | Beibop 1o 3agaHHOMY THITY pyAbI pa3Mepa 00po3bI (CeueHne B CM) M pacueT Beca MpoOsl ¢ 1 M.
C YYETOM Y/IeNbHOTO Beca PY/bL.

6. | M3ydeHue KOHCTPYKIIUN HHCTPYMEHTOB I OTOOWKH OOPO3A0BBIX MPOO B PA3IMUHBIX THITAX
pyA.

7. | Beibop pacnosnoxeHus 60po3abl B 3a00€ B 3aBUCUMOCTHU OT BHJIa TOPHOH BBIPAOOTKH, YCIOBHH
3aJIeraHusl MOJIE3HOT0 MCKOMAEMOTO U €r0 MOIITHOCTH.

8 | Boibop MeTo10B ONIPOOOBAaHMSI MECTOPOXK/ICHHUH MTOJIE3HBIX UCKOMAEMBIX PA3ITHMUHBIX
TeHETHYECKUX THIIOB.

IIpakTHyeckue 3aHATHSA -
Tema 3.2. Munepanoro- Conep:xxanue 4
nerporpaduuecKue UCCIIeIOBAHMSL. 1. | Metozs! BblAEIEHHIS MOHOMHHEPAIBHBIX (PPaKIMH IUIMXOBBIX P00, IIPOTOIOUYEK, TPOIYKTOB

OK 1-9
K 2.1-2.3

oOoramenust o GU3NIecKuM, GU3NKO-XUMHUIECKIM U XMMHYECKHM CBOicTBaM. Paznenenue B
TSDKENBIX JKUIKocTsX. Cenapanus Ha JIMIKUX HOBEpXHOCTIX. M30uparensHoe pacTBOpEHHE U
oTayBka. CXeMBl ¥ PeXHUMBI pa3eieH!s MUHEPAJIOB.

Br160op Hanbonee 3¢ PpekTHBHBIX MEeTOI0B oboramieHus. [IpuduHbI MoTeph IEHHOTO
koMrioHeHTa. [losieBbie maboparopun.
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JlesuHTeTpariys ocagoqHol Mopoabl. [ paHyIOMeTpUIECKUi aHaIN3 CIab0CIIeMEHTUPOBAHHBIX
nopoa. CoBpeMEHHbIE METOIbI, MX 33aJJaUH.
[osHBIN MUHEPAJIOTHYCCKHIA aHATU3 TPoOBL. MeTo bl 0 IcUeTa MUHEPAJIOB.

3. | OnTHyeckue cBOWCTBa MUHEPAIOB. M3yueHne MUHEPaJIoB B TPOXOJISIIEM U OTPAKEHHOM CBETE.
ITonApuzanuOHHBIN U Py IHBIM MUKPOCKOIL.
W3yueHne MuHepaioB B 1Hdax IpH 0JTHOM MOJISIPH3ATOPE U C BKIIOYEHHBIM aHAJIM3aTOPOM.
4. | OnpeneneHne MUHEPAJIOB [0 OTPAXKATEIBHOM CIIOCOOHOCTH METOJIOM CPaBHEHHUS. DTaJIOHHbIE
MUHepaibl. BHyTpeHHUE peduiekchl.
OmnpepeneHue nokasaTels IpeloMIICHHs] MUHEPAJIOB B UMMEPCUOHHBIX KHUJIKOCTSX.
5. | IloneBoit MeTox auarHocTuky yriei. [lerporpaduueckue Tumsl yriaed. MakpocTpykTypa,
TEKCTypa, MUKPOKOMITOHEHTHI yTJIelH. MeToanka onpoOoBaHNE YTOIBHBIX MECTOPOXKICHNUH.
IMoaroroBka yrie u yrieBMENIAOMNX HOPOJ K 1a00PaTOPHBIM HCCIIEAOBAHHUSM.
[ToneBble yruexuMHuIecKHe JIAO0paToOpHH.
JlabopaTopHble padoThl 18
1. | OpaknuoHUpPOBaHKE IUIMXA C TOIyIeHHEM KpymHOH (+ 1 MM) u Menkoii (- 1 MM) ppakmmii.
BeigeneHne MUHEPAJIOB MAaTHUTHON ()pakIMK M UX ONpeielICHHE.
2. | Cenapamys MHHEPAJIOB MO TNIOTHOCTH C TIOMOIIBIO TSOKEIBIX JKUIKOCTEH.
3. | M3ydeHue ycTpoiicTBa MOISPU3ALNOHHOTO U PYJHOTO MHUKPOCKOIIOB M METOAMKH PaOOTHI €
HHUMU.
4. | M3ydenune MUHEpAJIOB B UM (ax MPH OJHOM IOJIIPU3ATOPE U C BKJIIOYEHHBIM aHAIH3aTOPOM.
5. | Ompenenenue noka3aTess NPEJIOMIICHUS] MUHEPAIOB B UMMEPCHOHHBIX KHIKOCTSIX.
6. | OmpeneneHue MHUHEPAJIOB MO OTPaKaTeIbHON CIIOCOOHOCTH.
7. | IlpoBeneHHe rpaHyIOMETPHUUECKOTO aHaM3a cllaboclieMeHTHPOBaHHOH opoasl. Iloacuer 3epen
M3y4yaeMoro MHHepaja B OJHOM 13 ppakuuii.
8. | CocraBieHue cxeMbl 00pabOTKH YrOJIbHON MPOOBIL.
IIpakTHyeckue 3aHATHS -
Tema3.3. MeToibl onipe/ieieHus Coaep:xanue 2
(bu3KnKo-MexaHu4ecKuX CBOMCTB pyJ | 1. | OCHOBHBIE METOIBI, HCIIOIB3yEMBIC TIPH JIAGOPATOPHBIX UCCIIEOBAHUIX HEPY/IHBIX TOJIC3HBIX
¥ TOPHBIX MTOPOJ HCKOTIaeMBIX.
OO0BeMBbI ¥ BUBI Pa0OT 10 (PU3UKO-MEXaHHUECKHM CBOMCTBAM M TEXHOJIOTHYECKUM
OK 1-8 HCTIBITAHUSM TIOJIE3HBIX MCKOMAeMbIX Ha Pa3JIMYHBIX CTAMSIX T€0J0rOpa3BeI0OUHBIX padoT.
MK 2.1-2.4 2. | HoaroroBka mpo6 [yist PU3UKO-MEXAHUYECKUX MCIBITAHUMN. [IAKHOMETPUYECKHUI 1
00bEMOMETPHYECKUI METO/IbI OTIPEICTICHUSI IUIOTHOCTH, YAEIBHOTO Beca, 00beMHOM MacChl
TOPHBIX OPOA U PYI.
[Tpubops! u Matepuainsl. [ToaydyeHre HaeKHbBIX pE3yJIbTaTOB.
3. | KonnuecTBeHHOE Ompe/ieNieHne TBEPAOCTH PYyIHBIX MHUHEPAJIOB METOIOM BJIaBJIMBAHUS
ayMa3Ho# nupaMuiku. Mukporsepaomep [IMT-3
JlaGopaTopHbie paGoThI 6
1. | Onpenenenrie 00b€MHON MACCHI PYJIbl.
2. | OmpenerneHue IIOTHOCTH MUHEPAJIOB ¥ TOPHBIX MOPO/ MMKHOMETPHYECKUM 1

06’bCMOM€TpI/I‘JCCKI/IM MCTOIOM.
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3. |

OnpeneneHne MUKPOTBEPIOCTH PYAHBIX MUHEPAJIOB.

IIpakTHYecKue 3aHATHS

Tema 3.4. XuMuueckre METOIbI Coaep:xanue 4
ANArHOCTUKU MUHEPAJIOB, YA U 1 3HaveHHe TOJICBOTO ONPEEICHNS MUHEPATIOB ¥ TOPHBIX TTOPO/I.
TOPHBIX IOPOJ IToneBble METOIBI XMMUYECKOTO KaU€CTBEHHOTO aHAJIN3a.
Peaxuuu o metoy oTnevarka Juisi yCTaHOBJICHHsI CTPYKTYPHBIX M TEKCTYPHBIX 0COOCHHOCTEH
OK 1-8 pya.
K 2.1-2.4 2. | Ompenenenue MuHepanos 1o pH ux cycnensuu. YeTslpe rpymmbl MUHEPAIOB B 3aBUCUMOCTH OT
n3MeHeHus pH ux cycnensuu.
Konopumerpuueckuii Metos. Y HUBepCcallbHbIE HHIUKATOPHI.
KanensHbIi MeTOZ ONIpeeNIeHus] TIIMHACTBIX MUHEPaIoB B aHnuMdax. [InactuanocTs
TJIMHUCTBIX MHANBHUJIOB M CHOCOOHOCTh X K pa30yxaHHi0. 3HaUCHHE METOIA.
3. | JlmarHocTnKa KapOOHATHBIX MHHEPAJIOB METOIOM OKpAIINBaHUA. MEeTOoMKa ONpEaeICHNUS C
TIOMOIIBIO0 OPTaHUYECKUX KpacHuTesed. DTalOHHBII HabOp IBETOB.
MertoauKa OIpeAeIeHsI MUHEPAIOB COJTHBIX MECTOPOXK/ICHNUH B Karuie Bojsl. CBoiicTBa
COJISTHBIX MUHEPAIOB: HHTEP()EPEHIIMOHHASI OKpacka MEJKHX 3€pPEH, XapakTep PacTBOPEHHUS B
BoJie. Cxema onpeeNieH sl COISTHBIX MUHEPATIOB B KAIUIE BOJBIL.
JlabopaTopHbie padoThl 14
1. | AHanuTHYeckue peaKInu aHHOHOB YTOJNBHOU, PochopHOi, OOpHOI, a30THON U KPEMHHEBOMH
kucaoT. Onpeaencaue cynbGuIHON U CYIbPATHON CEPBI.
2. | OmpezesneHnue KAaTHOHOB MUHEPAIOB KapOOHATOB € TIOMOILBIO KpacHUTeJIel 1 PaCTBOPUMOCTH B
KHCJIOTE.
3. | AnamuTtHueckue peakiuu katroHoB xxenesa (1), sxenesa (111), kobanbTa, XpoMa, Maprasia,
HHUKEJd, 0JI0Ba, cepedpa, pTYTH, MEIU, CYPbMBI, MBIIIbIKA. [ IIeHOYHbIE U KaneJIbHbIE PEaKIIHH.
4. | OmpeneneHre MUHEPAJIOB COJITHBIX MECTOPOXKICHHH B Karuie Bosl (1o B.A.BaxpomMeeBoit).
5. | Onpenenenne MuHepasoB o pH ux cycneHs3uu.
6. | OmpenesieHHe MHUHEPAJIOB C MIOMOIIBIO IUIAMEHHBIX PEaKIHH.
IIpakTHyeckue 3aHATHS -
Tewma 3.5. CnennanbHbie Conep:xanue 2
11abOPATOPHBIC METOIbI 1. | Obume cBeaeHUs O IPUMEHEHHUHN CIIEKTPAIbHBIX, PAJHOMETPUYECKHX U SIEPHO-(DU3MUECKHX
ncCie10BannA MMHEPAJILHOTO METOJ[aX aHaJIN3a TOPHBIX IMOPOJ, PyA U MUHEepanoB. OCHOBHBIC IPUOOPHI H YCTAaHOBKH.
CBIPbA Oco0eHHOCTH TOATOTOBKH NMpo0 K aHanu3y. [IpaBuiia 6€30MacHOCTH MIPH BRITOJHEHUHN TOJIEBBIX
1 TabOpaTOPHBIX MCCIIEOBAHUA.
OK'1-8 PagnomeTtprueckere METOABI ONPEAETICHNS COAepKaHUs ypaHa B mpobax. M3mepenne
1K2.1-2.3 PaAnOAaKTUBHOCTH NMPOO 10 B U T-ITy4aM. KOMIUIEKCHBIA paguoMeTpHUeCcKuii aHaIn3 ypaHo-
TOPUEBBIX PY.
2. | Ompezesenue ypaHa B IPUPOTHBIX BOAAX JIFOMUHECIIEHTHBIM MeTo oM. [1kana ctanaapTHbIX
epIioB. BerunciieHue pe3yabpTaTos.
Konopumerpudeckuit meron. Illkana crannapTHbIX pacTBopoB. [IpoBepouHas peakius.
[ToneBas rupoxXUMUIEcKast 1a00paTopusl.
3. | Makpo- u Mukpopaauorpaduueckre Meropl. OnpeesieHne KayeCTBEHHON M KOJIMYECTBEHHOU
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XapaKTEPUCTUKH PaTUOaKTHBHOCTH MUHEpanoB. AHanmmu3 MukpodoTorpaduii. Onpenenenne
MIPHUPOIBI PAIHOAKTHBHOCTH.

JlaGopaTopHble paGoThI

1. | OnpeneneHue TIOMUHECIUPYIONIMX MUHEPAJIOB B 00pasIax.

2. 3HaKOMCTBO C OTACJIBbHBIMU CIICHHUAJIbHBIMUA METOAAMU U3YyUYCHUS IMOJIC3HBIX UCKOIIAEMbIX U
TTPUHIUIIOM paGOTbI anmnaparypasl.

HpaKanecxne 3AHATHHA

Tema 3.6. KomnbrotepHas Copep:xanue

00paboTKa pe3yJIbTATOB aHATH3a 1. | CBeneHus n3 MaTeMaTHYeCKO cTaTHCTUKH. [IpuMeHeHue nporpamMm ajst 00paboTKu
OK 1-9 pe3ybTaTOB aHAIU3aA.

K 2.1-2.3 JlaGopaTopHble pagoThI

1. | Ilocrpoenue cxem, OJI0K-TUAarpaMM, TPEYTOIBHBIX, CTOIOYATHIX JUATPAMM I10 COJICPIKAHUIO
0JIE3HBIX KOMIIOHEHTOB BO (DPAKLIMSIX.

2. | Cucremaru3saiis aHAIM30B MPOO 110 MOJIC3HOMY KOMITOHEHTY M HAHECEHUE 3HAYCHUI Ha
0JIAHKOBYIO KapTy.

HpaKTuquKne 3aAaHATHHA

CamocrosiTeJbHAasi pa0oTa NpU U3yYeHUM pasaesia 3

Cucremaruueckas paboTa co ClielHaIbHOM JUTepaTypoii: ClIpaBOYHUKAMH, HHCTPYKIMSIMH, yueOHUKaM U, IEPUOANIECKUMHU H3IaHUAMH. - 6.
IToaroroska cooOIEeHNH, JOKJIAI0B IO TEMaM, PEUIOKECHHBIM IPETIoaBaTeIeM U M0 BBIOOPY CTYAEHTOB. — 44

Pabota ¢ koHCcnekTamu JileKIuid. OTBETHI Ha KOHTPOJILHBIE BOTIPOCHL.-44.

INoaroroka k 3amure 1a00PaTOPHEIX pabOT ¢ yIETOM METOAMIECKUX PEKOMEHIanui. 44.

Pabota ¢ KOJUIEKIIUAMH FOPHBIX ITOPOA, Py U MHHEPAJIOB.- 44

Pabora ¢ onrrugeckumu npubopamu. — 5q.

BrmonaeHue pacueTHO-rpadUIecKuX 3aaHmid. — 44.

CocraBiieHHe KOHCIIEKTa 110 COJIEpKaHHI0 y4eOHOTro MaTepHala ¢ TabJIMYHOM Kilaccudukaiuen. — 34

Paborta ¢ 2JIeKTpOHHBIMH HH(POPMAIIMOHHBIMHU pecypcaMu u pecypcamu Internet. — Sy,

39

TemaTuka BHeayIMTOPHO# caMOCTOSITEIbLHON PadoThI

OnpoOoBaHKe MOJIE3HBIX HCKOMaeMbIX. PacueT cxeMbl 00paboTKH MPOO MO0 UCXOAHBIM TaHHBIM.

Cnoco6s1 0T60pa mpoo.

JlmarHocTrka MUHEPAJIOB 110 BHEITHUM IPHU3HAKAM.

TloneBoit MeTOA TUAarHOCTUKHU yTJIEH.

Onrryeckre KOHCTAHTHI TOPOI000pa3yIOIINX MUHEPAIOB U PY/I.

MeToap! BEIICTICHAS MOHOMUHEPAIBEHBIX (PpaKIIuii.

MeTomp! o6orameHnss KUMOEPIUTOBBIX, 30JI0TO-TTUPUTOBBIX TOPOJI, IIECKOB POCCHITIEH, COIEPIKAIIUX 30JI0TO, KACCUTEPHT, BOIb(PPAMHUT.
CTpyKTypHO-TEKCTypHBIE 0COOCHHOCTH Pyl (3aPUCOBKH).

O0610MOUHBIE TOPHBIE TOPOBI (IOCTPOSHUE JAarpaMM I10 JaHHBIM II€CYaHOM, aJI€BPUTHCTON M TIIMHUCTON (pakiuii).
CriekTpaibHbIe, PaJHOMETPHYECKUE U SAEPHO-PU3NIECKHE METOIBI.

IToneBble METO bl XMMHUECKOIO KAYECTBEHHOI'O aHAJIN3A.

YuyeOHasi mpakTHKa (M0 Npo¢uio cneuualbHOCTH) HTOTOBasi IO MOAYJII0

72

YII-02 Buasbi pa6oT:
- MPOBEJICHNE MOMCKOBBIX MaPIIPYTOB;
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- pabota ¢ TonorpaguUeCKUMH KapTamH;

- OMHCAHUE T€OJOTHYECKUX U FeOMOP(OTOrHUSCKUX TOYCK HAOTIOICHHI;

- BBIMIOJTHEHHE KOMIUIEKCa reo(pu3nuecKuX paboT, THAPOreOIOTHUCCKUX U HHKCHEPHO-
re0JIOTHYECKUX HAOJII0ICHUIA;

- paboTa ¢ anmaparypoii;

- B3SITHE PA3IMYHBIX 00PA3IOB U UX YIAKOBKa;

- BBIMIOJTHEHHE BCEX OTepaluii mo ot6opy mpoo;

- IPOBEJICHUE T'€0JIOTMIECKOM JOKYMEHTAIIMU FOPHBIX BBIPAOOTOK, CKBaXKHH, OITPOOOBAHHS;
- 0TOOP HIIMXOBBIX U JUTOTC€OXUMUYECKUX MPOO U UX MPEIBAPUTEIbHOE H3YyUCHHE;

- OMpe/IeNICHNE MPOLICHTA BHIX0/Ia KEPHA,;

- BBIMOJIHEHHUE TOJIEBBIX (DU3UKO-XUMHUICCKUX aHAIN30B;

- U3y4YeHHE BEIIECTBEHHOT0 COCTaBa PY/] U BMEIIAOIINX TTOPO/I;

- 0TOOp 00pa3noB i NeTPorpadUIeCKUX U MUHEPATOTMYCCKUX KOJUICKIIUH;

- o(hopMIIeHHE KYPHAIOB PA3THYHOTO HA3HAUCHHUS;

- IPOU3BOICTBEHHBIC IKCKYPCHH.

Paznen 1. Opranu3zaumoHHbIi

epuos 18
Tema 1.1 3agauu reosnoropasse - Conep:xkanue 6
I([)(;{H;bg{ pabot 1 | 3HaKOMCTBO C LEIBIO M 3a/Ia4yaMH MPAKTHKH, CPOKAMH W MECTOM ITPOBEICHHSI.
MK 2.1-2.3 2. | lony4eHune BBOJHOTO M NMEPBUYHOTO HHCTPYKTaXKa Ha pabovyeM MecTe.
3. H3y4yeHue MHCTPYKLWH, CIeHaNbHON MeToAnYecKol tuteparypbl. OdopMiieHHe THEBHUKOB.
Tema 1.2 'eonornueckoe Conep:xxanue 12
CTpOEHHE paiioHa paboT.
Metoauka npoBeieHUs 1. 3HaKOMCTBO C T€0JIOTUYECKHM CTPOCHHEM pailoHa paboT, C METOANKON IIPOBEICHHS
re0JIoropa3BeIouHbIX padorT. re0JIOropa3Be/IouHbIX padoT, C Te0JIOTHYECKOi JOKyMEHTaIelH, OTpoOOBaHHEM.
0§ é? . 2. | 3apucoBKa yCIOBHBIX 0003HAYEHHMI, OATOTOBKA TOMOOCHOBBL. Ilomyuenmue
MK 2.1-2.
000pyI0BaHUSI.
Paznea 2. [osieBoii mepuox 30
Tema 2.1 PekorHOCIIIpOBOYHOE Conep:xxanue 6
oOcnenoBaHme paiioHa padoT >
OK 1-8 1. Pa6ota ¢ TonokapToit u kommacoMm. OpHeHTHPOBAaHIE HA MECTHOCTH C IIOMOIIIBIO KAPTHI U
K 2.1-2.3 KOMIIaca, MPHUBS3Ka TOUEK HaOII0IeHHs. 3HAKOMCTBO C TeOMOP(OJIOTHIECKUMHU 0COOEHHOCTIMH
o palioHa IPAKTHKY.
Tema 2.2 [IpoBenenue mouckoBeix | Coaep:kaHue 24
MapIipyToB 1. W3yuyeHne reosornieckoro CTpOeHuUs! paiioHa paboT 110 eCTeCTBEHHBIM 00HAKEHUSIM U
1(')15 é '? ” HCKYCCTBEHHBIM BBIpaObOTKaM. M3y4eHue reoornaeckux mnporeccon. ['eomopdonornyeckue

HabroneHus. 3aprucoBKa OOHAKEHHUH B MacmITade, KAPTHUPOBAHUE OTIIOKECHUH.

2. CriocoOBbI B3STHA XUMHUYECKHX MTPOO B 32005X TOPHBIX BEIPaOOTOK. TouedHbIi, 00PO3I0BHIH,
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IIITYPOBOH, 3aMPKOBEIN crmocoObl 0TO0pa mpoo. KepHoBoe onpodoBanue ckBaxuH. [IImnxoBoe
onpoboBaHue. YakoBka mpoo.

[ToneBoe MuHepaoro-neTporpapuIeckoe UCcCiIe0BaHNe TOPHBIX MOpoa. BusyanbsHoe
ONpeneleHue MUHEPaIbHOTO COCTaBa, OMMCAaHNE TeHe3HCa, XapaKTepa KOHTAaKTOB, HAJTMYUe
BKJIFOUCHHH, TPEIIMHHOBATOCTH, OTIpeJiesieHne pyKoBoasiiei (Giaopsl u GayHsI.

[TpoBeaeHUe MITMXOBON reOJIOTHYECKON ChEMKH B JIONMHAX KPYITHBIX pek. PazouBka npoduieii,
ropHbIX BeIpaboToK. [Ipoxoska urypdos, ¢ 1enbio 0Toopa mpod.

FeO(l)I/I?;I/I‘IeCKI/Ie pa6OTI)I, HU3MEPCHUEC PAJUOAKTUBHOCTU I'OPHBIX TTOPOA. Fnﬂporeonornqecxne n
HMHXCHCPHO-T'COJIOTMYCCKHUC Ha6J'HO,HeHI/IH paﬁOHa pa60T.

[epBuyHas reoyioruveckas JOKyMEHTAIHs TOPHBIX BRIPA0OOTOK, CKBaXKHH, OIIPOOOBAHUS.
OdopmiieHrE THEBHUKOB, KYPHAJIOB OIPOOOBAHHS, COMIPOBOIUTEIBHBIX JOKYMECHTOB.

Pa3nen 3. KamepaabHblii nepuoj 24
Conep:xkanue
Tema 3.1 Munepanoro-
meTporpabIIecKue HCCIeIOBAHMS [oxroroBka mpo0 k anamm3am. Pacder cxemsl 06paboTku po6. M3roToBiIeHNe MOIMPOBaHHBIX 18
OK 1-9 i oB, aHnuIH(oB. OpakINOHNPOBAHNE IUINXA, CATOBOM aHAIM3, MArHUTHAS CeNapanusl.
[IK 2.1-2.4 JluarHocTuka KapOOHATHBIX IMOPOJ METOIOM OKpalIHBaHHSI.
Onruueckue cBOMCTBa MUHEPAIOB. V3y4yeHre MUHEPAJIOB B IPOXO/SIIEM U OTPRKEHHOM CBETE.
OnpezenieHue MUHEPAJIOB O OTPAXKaTENbHOH CIIOCOOHOCTH.
Tema 3.2. 'eonornueckas Copaep:xanue 6
JIOKyMEHTaIHs
OK 1-8 PaGoTa ¢ GOHITOBOM 1 OMYOIMKOBAHHOM JIUTEPATYPOH 110 PAOHY MPAKTUKH.
1K 2.1-2.3 O6paboTKa MOIYYEHHBIX MaTEPUAIIOB, COCTABJICHUE KYPHAJIOB OIPOoOOBaHus, 00paboTKH NpoO,
COCTaBJICHUE TEOJIOTHYECKHX Pa3pe30B, 0(popMIIEHHE 3aPUCOBOK
CocraBneHne HITMXOT€OXMMHUYECKON KapThl, 3apUCOBKA MPOQUIIEH 10 MPOHICHHBIM TOPHBIM
BEIpabOTKa.
OdopmiieHHe reonoruueckoil KapThl, crpaTHrpapuIecKor KOJOHKH paiioHa padoT.
OdopmiieHHe OTUeTa 110 TPAKTUKE.
IMpounsBoacTBenHas mpakruka II1-02 36

Buael padot

- IPOBEJICHUE TTOMCKOBBIX MapIIPYTOB; paboTa ¢ TonorpaduyeckuMu KapTamu;

- ONFICaHUE T'e0IOTHIECKUX U T€OMOP(OIOTHIECKUX TOUEK HAOIIOICHHIA;

- 0TOOp IIIMXOBBIX M JUTOTEOXMMHUYIECKHUX MPOO U MX MPEABAPUTEIHHOE H3YUIEHHE;

- BBITIOJTHEHHE TTOJIEBBIX (PU3UKO-XUMHUUECKMX aHAJTN30B; N3YUECHHE BEIIECTBEHHOTO COCTAaBa Py U BMEUIAIOIINX MOPOJ;
- 0TOOp 00pa3OB IS NeTporpadMIecKuX 1 MUHEPATOTHIECKUX HCCIICTOBAHMIM;

- B3SITHE PA3IMYHBIX 00pa3IOB U UX YNIAKOBKa; BBHIIIOJIHEHNE BCEX Olepanuii mo otoopy npoo;

- IPOBEJICHUE Te0JOrMYECKON JOKYMEHTALUU NIPeIBapUTEIbHBIX UCCIEI0BAHNUN;

- o(popMIICHHE JKYPHAJIOB ONPOOOBAHUS, XMMaHAIN3a; COCTaBJICHUE OTYETa

- IIOJITOTaBJIMBATh MPOOBI MUHEPAIBLHOTO CHIPbsSL ISl rTe0(pU3NIECKUX HCCIICTOBAHMUH.
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Pa3znen 1.IloaroroBuTeNbHBIN NEPHOT

Tema 1.1 3anaun Copaep:xanue 6
Te0JIOropa3BeO0IHbIX pa60T 1. 3HAKOMCTBO C LEIbI0 U 3aJa4aMu MPaKTUKHU, CO CTPYKTYPOU MPEAIPUITHS.
OK 1-8
1K 2.1-2.3 2. | Ilomy4eHre BBOJHOTO M NEPBUYHOTO MHCTPYKTaXka Ha paboueM Mecte. V3yueHne HHCTPYKIHH,
crHeuuaIbHOW METOMYECKOH tnTeparypsl. V3yueHne HHCTPYKIMH 10 0TOOPY U MOJATOTOBKH
po0 K aHaJIM3y KOHKPETHOTO MOJIE3HOT0 HcKonaeMoro. [loyrydenue crenuaabHOro
o0opynoBanus st 0TOOpa mpoo.
Pa3znea 2. [loJeBoii nepuon 18
Tema 2.1 PekornocuupoBouHOE Conepxanue 6
oOcregoBaHme palioHa padoT
OK 1-8 1. | Ot6upaTs 00pa3Ipl pa3IMIHBIMHU CITIOCOOaMU: B €CTECTBEHHBIX U MICKYCCTBEHHBIX OOHAKECHUSX.
MK 2.1-2.4 Toueunslii, 60PO3/10BBIi, Ty POBOH, 33IMPKOBBII crocoObl oTOOpa npob. KepHoBoe
onpoboBanue ckBaxuH. lllnrxoBoe onpoOoBaHue. YIakoBKa U MapKHPOBKA MPoO.
2. | IloneBoe munepanoro-nerporpaduueckoe ncciaeJoBaHue rOpHbIX Mopo. BusyansHoe 6
orpejelIieHue MHHEPAIbHOTO COCTaBa, ONMCaHNe TeHe3UCa, XapaKkTepa KOHTAKTOB, HAJTMYHE
BKIIIOYCHHUH, TPEIIMHHOBATOCTH, ONPEACICHUE PYKOBOAsICH (haopsl v (hayHBI.
3. [Moaroroska nmpob aJis reopusnyeckux ucciaenoBanus. [lepBuuHas reoornyeckas JOKyMEHTALHS 6
TOPHBIX BBIPAOOTOK, CKBa)XKHH, OITPOOOBAHHUSL.
Pa3nea 3. KamepanbHblii nepuoj 12
Tema 3.1 Muneparnoro- Conep:xkanue 8
nerporpaduuecKre UCCIeI0BaHUs
OK 1-9 1. | IogroroBka mpo6 k aHanm3aM. PacueT cxembl 00paboTku po0. M3roToBneHNe MOTHPOBAHHBIX
K 2.3 nutugoB, aHnuMpoB. OpaKIHOHUPOBAHHE IIITHXA, CATOBOW aHAJIN3, MATHUTHASI CEIapallys.
JumarsocTuka KapOOHATHBIX ITOPOJT METOIOM OKpPAaIIMBaHUS.
2. | OnTuyeckue CBOMCTBAa MUHEPAJIOB. V3yueHne MUHEPAIOB B POXO/ISIEM U OTPAKEHHOM CBETE.
Omnpenenenne MUHEPAIIOB 10 OTPaXKaTEIbHONH CIIOCOOHOCTH.
Conepkanmue 4
Tema 3.2. 'eonmornueckas 1. OdopmiieHne pe3ysIbTaToB MPEABAPUTENBHBIX HCCIIEI0BaHUI: 00pabOTKa IMOIyYeHHBIX
JOKyMEHTalus MaTepuraioB, BBIHOC JTaHHBIX aHAJIM30B HA KapThl (I)aKTI/I‘IeCKOFO marepuajia, COCTaBJICHUE
OK 1-9 TCOJIOTHIECKHX pa3pe3oB, oopMiIeHIE 3aprcoBOK. OPopMIIeHHIE Te0IOTHIECKOH KapTEhI,
K 2.3 cTpaturpaduIeckoii KOJOHKHU paiioHa paboT. OdopMIleHHE 0TYETA 10 MPAKTHKE.
KoncyabTanus 30
Bcero 471

Jln1s XapaKTepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepuaia NCTIOIb3YIOTCS ClleIyfolue 0003HaYCHUS:

1 — o3HaKoMuTeNbHBIH (Y3HaBaHUE paHee N3YUEHHBIX OOBEKTOB, CBOWCTB);

2 — penpoyKTUBHBIN (BBINOJIHEHUE AEATEIHHOCTH 10 00pas3ily, MHCTPYKIMH I 110]T PYKOBOJICTBOM);

3 — NPOJYKTUBHBIN (IUTAHUPOBAHHE U CAMOCTOSTEIBHOE BBITIOIHEHNE JIEITEIILHOCTH, PelIeHHe NPOOJISMHBIX 3a71a4).
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4. YCJIOBUSA PEAJIM3ALIMU TPOPECCUOHAJIBHOI'O MOAYJISA

4.1. TpeOoBaHMS K MUHMMAJIBLHOMY MaTEePUAJIbLHO-TEXHUYECKOMY
o0ecre4eHu10

Peanuzanust mporpaMMbl MOAYJIS MPETIONaraeT HaIu4ue J1abopaTopuid:
aHATMTHYECKOW XUMUH, JTAOOPATOPHBIX METOJIOB UCCIIEAOBAHIS MUHEPAITBHOTO
CBIPbsI, ClIecapHasi MacTepCcKasl.

O06opynoBaHue JTaOOPATOPUH AHATUMUYECKOU XUMULL'
- IUIAKATHI IO XUMUH,
- Bechl J1abopaTopusie BITP 200-2ki1, Becwl madopatopubsie BJIT 510,
- razoanasm3arop “FOnus-2»,
- KOMILIEKT JlabopatopHbiii «ITuenka-¥Y/xumy,
- KOMIUIEKT JlabopaTtopHbii «ITuenka-H», KOK-3,
- HA0OPBI XUMUYECKUX PEAKTUBOB (TECTHI),
- HA0OPBI XMMHUYECKOU MOCYIbl, XUMHUECKas 1adopaTopus,
- mKa@ BBITSHKHOM 1711 KaOMHETa XUMUM C CAHTEXHUKOM.

O06opynoBaHue J1a0OpPaTOPUH JIaOOPAMOPHBIX MEMOO08 UCCIe008AHUS
MUHEPATLHO20 CHIPbAL.
- KOMIUIEKT IJIaKaTOB, KOMIUIEKT HarJIHBIX IOCOOUH,
- yueOHbIE re0JI0rMUeCcKHe KapThl, reosoruueckas kapra Poccun macmraba 1:
2500000,
- iejarornyeckue o0pasupl (KOJIEKIUS MUHEPATIOB U KOJUIEKIIMS TOPHBIX TIOPON),
- KOMIUJIEKThl MAarHUTOB, KOMIUIEKT CUT JIaDOPaTOPHBIX,
- mukpockonbsl MBC,
- MUKPOCKOII NOJISIpU3alMOHHbIN, Mukpockon «Ilomam C-111,. mukpockon
«ITomam C-112»,
- KOMIUIEKT a3p0(OTOre0IOrMY€CKMX CHUMKOB,
- KOMIachl TOPHBIE, JTYTbl CKIIAHBIE,
- KOMIUIEKT MOJIEJIEN KPUCTAJIOB,
- KOMILUIEKT MOJIEJIEH KPUCTAIUNTMYECKUX PELIETOK,
- KOJUIEKUHUS NUTU(POB U aHILTU(DOB,
- 3TAJIOHHASI KOJJIEKIIHS [LIJIMXOB.

ABTOMaTH3UpPOBaHHOE pabouee MeCTo: HHTEpaKTUBHAs 1ocka InterWriete
DualBoard; mpoextop DLP BenQ, pa6ouas cranius ACER Veriton S4610G.
Cuctema I'apanT (noroop II1C-17-010 ot 09 siuBapst 2017 roaa, norosop IIIC-
18-034 ot 30 stuBapst 2018 rona, norosop IIIC-19-078 ot 09 suBaps 2019 roqa)
(WIN7 PRO Akt npuema-nepenaun ooopynosanust Ne140501-I1T" ot 20 siuBaps
2014 rona no noroopy noxeptrBoBaHust Ne140501 ot 20 ssuBapst 2014 rona)
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CrnecapHast MacTepcKasi:
- CTAHOK ISl Pe3KH KePaMHUECKOU TUIHTKH,
- cranok ME-310C1, cranok kamuepe3nsiii CKY-600/800,
- ctaHok s mudosanus mapos CIIM2-250000,
- CTaHOK NLIH(OBATIBHBIN IS KAMHEI[BETHOTO CHIPBS,
- craHok s ookarku mapos COIII-1-400000,
- ctaHok s mudosanus mapos CIIM2-250000,
- cTaHOK Ju1st mosinpoBku mapos CIIM2-280000, cranok ME-310c1

23



4.2. UudgopmannonHoe odecnevyeHne 00y4eHust
Ilepeyenb pexoMeHAyeMbIX y4eOHbIX u3AaHuMii, WMHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JINTEPATYPbl
Y4ebHOo-MeToanuecKoe U HHOOPMAITMOHHOE 00€CTICUeHNE JUCITUTITHBI
a) OCHOBHAsl JUTEpaTypa:

No /ot

HcTounuk

1

AunekcanapoBa, 3. A. AHanuTHyeckas Xxumud B 2 kaurax. Kawura 1.
XUMHUYECKHE METO/IbI aHANIM3A ;| YYEOHUK U TPAKTUKYM JUIsI CPETHETO
npodeccuonansHoro oopazosanus / 3. A. Anekcanapona, H. I
["aiinykoBa. — 3-e u3., ucmp. u aomn. — Mocksa : M3narensctBo FOpaiit,
2019. — 537 c¢. — (IlpodeccuonanbHoe oopazoBanue). — ISBN 978-5-
534-10489-9. — Texcr : anexrponnsiit // ObC KOpaiit [caliT]. —

URL.: https://biblio-online.ru/bcode/430606

2 AnekcanapoBa, J. A. AHanuTH4ecKasg XuMHus B 2 kHurax. Kuaura 2.
DU3NKO-XUMUIECKHAE METO/IbI aHAIN3a : YUeOHUK U MMPAKTUKYM JIJIS
cpeaHero nmpodeccuoHaabHOro oopaszopanus / D. A. Anekcanaposa, H. I
[NaiimykoBa. — 3-¢ m3., uctp. u 1on. — Mocksa : U3marenscTBo FOpaiir,
2019. — 344 c. — (IlpodeccuonansHoe oopazoanue). — ISBN 978-5-
534-10946-7. — Texkct : anextponHsbIit // DBC KOpaiit [caliT]. —

URL.: https://biblio-online.ru/bcode/432754

3 [TonkopsiToB, A. JI. AHanuTHyeckas Xxumusa. OKUCIUTEIbHO-
BOCCTAaHOBUTEIHHOE TUTPOBAHUE : yUeOHOE MOCOOUE JIJISi CPETHETO
npodeccronanpHoro oopaszoanus / A. JI. [Toakopsitos, JI. K.
Heynauuna, C. A. Illtun. — Mocksa : U3garensctBo FOpaiit, 2019. —
60 ¢. — (IIpodeccuonanpHoe oopa3zoBanue). — ISBN 978-5-534-00111-
2. — Tekct : anextponnsiii // DBC FOpaiir [caiit]. — URL.: https://biblio-
online.ru/bcode/438255

4 MapaxkymieB A.A. Ilerporpadus. OCHOBBI KPUCTATOONTHKU U
opoA000pa3yroIIre MUHEpalbl: yaeOHuK / A.A.Mapakyiies,
A.B.boGpoB u ap.— 2-¢ u3x., ucnpas. u gomn. — Mocksa : FOpaiit, 2019. —
307 c. — ISBN 978-5-534-08307-1 — TekcT: HEMOCPEACTBECHHBIN.

5 ExoBa, A. B.Jlutomorus : ydeOHOe mocoOWe [JIsi CPEIHETO
npodeccuonanbHoro obpazopanus / A. B. ExoBa. — Mocksa
M3parensctBo FOpaiir, 2019. — 101 c. — (IIpodeccuonansuoe
obpazoBanne). — ISBN 978-5-534-08446-7. — TekcT : 3MeKTPOHHBIN //
OBC HOpaiit [caiiT]. — URL: https://www.biblio-online.ru/bcode/

6 Bamenok, A.B. JlaGopatopHble mneTporpaguyeckue HUCCIEIOBAHUS C

NPUMEHEHUEM  METOJIOB  OHTOTCHMYECKOTO aHalm3a :©  yd4eOHOo-
MeToaudeckoe nmocooue / A.B. Bamenok, E.H. AdanaceeBa, E.I'. [TaroBa.
— Cankr-IletepOypr : Jlanb, 2019. — 452 c. — ISBN 978-5-8114-3972-
0. — TekcT: »HNEKTPOHHBIN // JIEKTPOHHO-OMOMMOTEUHAss CHUCTEMa
«Jlanby : [caiit]. — URL.: https://e.lanbook.com/book/118625
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https://biblio-online.ru/bcode/430606
https://biblio-online.ru/bcode/432754
https://biblio-online.ru/bcode/438255
https://biblio-online.ru/bcode/438255

0) TIONOJTHUTEIbHAS JTUTEpaTypa:

No o/

HcTounuk

1

bopucos, A. H. Ananutudeckas xumusi. PacdeTbl B KOJTMYECTBEHHOM
aHaNMH3e : yYeOHUK U MPAKTUKYM JIJISl CPETHETO MPOPECCHOHATBHOTO
obpazosanusi / A. H. bopucos, U. 0. Tuxomupona. — 2-e uzn., ucnp. u
non. — Mockga : U3narensctBo FOpaiit, 2019. — 119 ¢. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-08850-2. —
Tekct : anextponnsiii / DBC FOpaiit [caiiT]. — URL: https://biblio-
online.ru/bcode/437141

Hukutuna, H. I'. AHanutryeckast XuMus : y4eOHUK U PAKTUKYM JIJIs1
cpeanero npodeccuonanbHoro odpaszopanus / H. I'. Hukutuna, A. T'.
bopucos, T. U. Xaxanuna ; nox penakuueit H. I'. Hukutunoii. — 4-¢
u3., nepepad. u non. — Mocksa : U3narensctBo Opaiit, 2018. — 394 c.
— (ITpodeccunonanproe obpazoBanne). — ISBN 978-5-534-01463-1. —
Texkcr : anexrponnsiii / DBC KOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/413450

Koponosckuii, H. B. ['eonorus : yuebHoe mocodue Jj1st CpeaHero
npodeccuonansHoro oopazosanus / H. B. Koponosckuii. — 2-e u3j.,
uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2019. — 194 ¢. —
(ITpodeccuonansuoe oobpazoBanue). — ISBN 978-5-534-08484-9. —
Texkcer : anexrponnsiii // DBC KOpaiit [caiit]. — URL.: https://biblio-
online.ru/bcode/438873

Mumotus, A. I'. PazBenka 1 reojioro-3KOHOMUYECKAs! OLICHKA MOJIE3HBIX
MCKOIAEMBbIX | YYEOHUK U MPAKTUKYM ISl CPEAHETO TPO(PeCcCHOHaTBEHOTO
oOpazoBanus / A. I'. Mumotun. — Mocksa : MznatensctBo FOpaiiT,
2019. — 120 c. — (IIpodeccuonansHoe oOpazoanue). — ISBN 978-5-
534-09919-5. — Tekcr : anexrponnstit // ObBC KOpaiit [caiiT]. —

URL: https://www.biblio-online.ru/bcode/438357

KopoGelinukos, A. @. I'eonorus. [IporHo3upoBaHue 1 mouck
MECTOPOKACHUIN MOJE3HBIX HCKOTAEMBIX : yUeOHUK 715 OakanaBpuara /
A. @. KopobeitHuKoB. — 2-€ u31I., UcTp. u Joi. — MocKBa :
N3narenscTBo KOpaiit, 2019. — 254 ¢. — (YuauBepcuretsl Poccun). —
ISBN 978-5-534-00747-3. — TekcT : HenocpeICTBEHHbBIN

B) MEPUOJANYECCKUE U3AAHUS:

No o/mt

Hcrounmk

1

Munepanorus : Hay4dHbli xypHau / yapeautenu : KOxxHo-Y panbckuid
(benepabHbIN HAYyUYHBII LIEHTP MUHEpaIoruu u reoskonorun YpO PAH.
— Mmuacc : 2015— .— Boixogut 4 pa3 B roa. ISBN neuatHoii Bepcun
2313-545X https://elibrary.ru — TeKCT : 3J€KTPOHHBII.

2018 Nel-4; 2019 Nel-4 (nata obopamenus: 01.06.2019).

OTedecTBEHHAs TEOJIOTHA: HAY4. KypHAJ /ydpeauTenn: MUHIPUPOIbI
P®, POCTEO, ®I'VII HTHUI PU; LlenTpanbHbIil HAY4YHO-
WCCJIEIOBATENLCKUI Te0JIOrOpa3BeA0YHBINM HHCTUTYT I[BETHBIX U
OsaropoHbIx MetamioB — Mocksa : [IHWUI'PU. 1933 —. — Breixoaur 6
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https://biblio-online.ru/bcode/437141
https://biblio-online.ru/bcode/437141
https://biblio-online.ru/bcode/413450
https://biblio-online.ru/bcode/413450
https://biblio-online.ru/bcode/438873
https://biblio-online.ru/bcode/438873
https://www.biblio-online.ru/bcode/438357
https://elibrary.ru/org_profile.asp?id=1670
https://elibrary.ru/org_profile.asp?id=1670
https://elibrary.ru/org_profile.asp?id=1670

pa3 B roa. ISBN neuarnoit Bepcun 0869-7175. https://elibrary.ru — Texer

: DJIEKTPOHHBINA. — TEKCT : 3JIEKTPOHHBIN.
2019 Nel-6; 2018 Nel-6 (maTta oopamenus: 01.06.2019).

3 N3BecTus BhICIINX YUE€OHBIX 3aBe/IeHUI. ['eonorust v pa3Bejika : Hay4.-
TEeXH. KypHAI /ydpeauTens Poccuiickuii Tocy1apCTBEHHBIN
reoJIOropa3BelIouHbI yHUBEpcUTET UM. Cepro OpIKOHUKHI3E; TIL.PEL.
B.N.JTucoB. — Mocksa : 1958 — .— Beixoaut 6 pa3 B roa. ISBN
neuatHoit Bepcuu 0016-7762 https://elibrary.ru
http://mgri-rggru.ru/science/zhurnal— Tekct : 31eKTpOHHBII.

2019 Nel-6; 2018 Nel-6 ;2017 Nel-6 ; 2016 Nel-6 (naTa obGpareHus:
01.06.2019).

4 Munepanbabie pecypchl Poccnn. DxoHOMEKA U yripaBieHrne = Mineral
resources of Russia. Economics & Management : Hay4.-TeXH.KypHaJ
/yapeautenu : Munnpuposl PO, ®AH, BUDMC, POCI'EO, Uzn.nom
«I"eonndopm»; ri.pen.Opinos B.II. — Mocksa : 1991 - .— Beixonur 6
pa3 B roj. ISBN nmeuarnoii Bepcun 0869-3188. https://elibrary.ru — Teker
: o51eKTpoHHBIN. 2018 Nel-6; 2019 Nel-6 (nata obpanienus: 01.06.2019).

r) “H(QOPMaIIMOHHBIE IIEKTPOHHO-00pa30BaATEIbHBIE PECYPCHI:

Ne n/m HcTtounuk
1 OnextpoHHas 6ubnuoreunas cucrema «bubnanoTex. M3naTenscTBoO
KJ1Y» https://mgri-rggru.bibliotech.ru
2 DneKkTpoHHO-0nbnnoTeyHas cucrtemMa «M3narenscTBo Jlanb»/ KoL

NuxenepHo-rexunueckue Hayku (TromI'Y)
www.e.lanbook.com

3 DnekTpoHHO-0MOIMOoTeuHas cuctema elibrary» / [IpaBooOianaTens:
OOI111eCTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCThIO «PYHDB» (RU)
https://elibrary.ru

4 DnekTpoHHO-6ubmmoteunas cucrema « 95C FOPAUT» / www.biblio-
online.ru

5 ["eonornyeckuid noprain GeoKniga http://www.geokniga.org

4.3. O01mme Tpe0OBaHUA K OPraHU3aNNu 00pa30BaTeJIbHOIO Npolecca

VYyeOHBIC 3aHATHS OPTaHW30BBIBAIOTCS PAlMOHAIBHO, B COOTBETCTBHH C
METOJMKONM W TEXHOJOTHEH OOydYeHHs, BO3PACTHBIMH M (PYHKIIMOHATHHBIMA
BO3MOYKHOCTSIMH CTYIEHTOB.

YcaoBus cootBeTcTBYIOT TpeboBanusim CaunlluHa.

Co3naroTcst ycioBHs, HEOOXOAWMBIC JUISI BCECTOPOHHETO Pa3BUTHUS H
COIMAIIM3AITNH JIMYHOCTH, COXPAHECHHUSI 37J0POBbS 00YUAIOIINUXCSI.

B mensx peanuzamnui KOMIIETEHTHOCTHOTO MOAXOAa B 00pa3oBaTeIbHOM
polecce MpeIyCMaTPUBACTCS HCMOJIb30BAHME AKTHBHBIX U HHTEPAKTHUBHBIX
dbopm npoBesieHNs 3aHATUNH ~ (KOMITBIOTEPHBIX CUMYJISIIIUM, JTETOBBIX W POJIEBBIX
UTp, TPYIIOBBIX TUCKYCCUH, pa300pa KOHKPETHBIX CUTYAIlUH, ICUXOJIOTHUSCKHIX
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https://elibrary.ru/contents.asp?id
https://elibrary.ru/contents.asp?id
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/

U UHBIX TPEHUHIOB) B COYETAHUU C BHEAYAUTOPHOU paboToil njst GopMUpOBaHUS
U Pa3BUTHS 00IIKX U MPO(EeCCHOHATBHBIX KOMIETEHIIUH.

B mensx obGecnedueHns AS(PEKTHUBHOCTH  CaMOCTOSTEIBLHOW  PabOTHI
oOydaromuxcst TMpeaycMaTpUBaeTcs couyeTaTh €€ ¢ COBEpPUICHCTBOBAHHUEM
YIOPABJICHHS €10 CO CTOPOHBI MPENogaBaTeei.

OO0s3aTenbHBIM  YCIIOBUEM JOIMyCKa K NPOU3BOJICTBEHHOW MpPaKTHUKE (I10
npoUIII0 CHEeNMaTbHOCTH) B paMKax MPOQPECCHOHATBHOTO MOIYJNS  SABISETCS
OCBOCHHE MPOTrpaMM Y4EOHOW MPAKTUKU B paMKax MpodhecCHOHATBHOTO MOJYJIS
[IM 04. BeimosHeHne pabOT MO OAHOM WM HECKOJBKUM MpodeccusM pabouux,
JOJKHOCTSIM CITY KAILHX.

4.4. KaapoBoe o0ecneuenne 00pa3oBaTejibHOIO Mpoiecca

TpeGoBaHus kK KBaIM(PHUKAIMK MEIArOTUYECKUX KaJpoB, 00ECIEeYMBAIOIIUX
oOyyeHrne 1O  MEXKIUCUMIUIMHAPHOMY  KypCy:  BbICIiee  OoOpa3oBaHME,
COOTBETCTBYIOIIEE MPOPHUITIO IPETOJABAEMOTI0O MOAYJIS.

TpeboBanus K KBaTU(PUKAIIMU MEIArOTMUYECKUX KaJAPOB, OCYIIECTBIISIONIUX
PYKOBOJICTBO TPAKTUKOM: BBHICIIEE OOpa30BaHHUE, COOTBETCTBYIOIIEE MPOQPUIIO
NPEnoJaBaeMoro  MOJYJIS. OneIT  JEATENIbBHOCTM B OpraHu3aIusax
COOTBETCTBYIOIICH mnpodeccuoHanbHON cdephl sBISIETCS 00s3aTeNbHBIM, 3TH
npenojaBaTesid JOJDKHBI MPOXOJUTh CTAXKHUPOBKY B MPOQUIBHBIX OpraHU3alUsIX
He pexe | pasa B 3 roza.

Mactepa:  BeIcmiee  00Opa3oBaHUE,  COOTBETCTBYIOIIEE  MPOQHITIO
MpPENnoAaBaeMoro  MOIYJIA. OnpIT  JEATENbHOCTH B OpraHU3aIMsIxX
COOTBETCTBYIOIIECH MPOPECCHOHAIBHON Ccdephl SABISIETCS 005S3aTeNbHBIM, OHU
JOJDKHBI TTPOXOJIUTh CTAXUPOBKY B MPOMUIBHBIX OpraHu3alusaX He pexe 1 pasza B
3 roxa.

5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA
NPO®ECCUOHAJIBHOI'O MOJY.JISI (BUJIA MTPODECCUOHAJIBHOM

AEATEJIBHOCTHN)
PesyabTarhl
(ocBoeHHBIE OcHoBHbIE NOKa3aTeJIN OLeHKH ®opMBbI M METOABI
npogeccnoHaIbHbIE pe3yJbTarTa KOHTPOJISAA M OLICHKH
KOMIIETEHI[MH)
1K 2.1. OtOupats 006pa3upl 1 | - 000CHOBaHKE BBIOOpPA METO/IOB OKcnepTHast — OILIEHKa
MOJrOTAaBINBATh MPOOBI K onpoboBaHus, crioco0oB 0TOOpa U OTBETOB Ha
aHAJIN3Y 00paboTKM POO IS pa3IUUHBIX KOHTPOJIbHBIE
BUJIOB aHAJIN3a; BOIPOCHI.
- IeMOHCTpaIus HaBBIKOB 0TOOPA, OKcnepTHast — OILIEHKa
00pabOTKH ¥ TOATOTOBKH TIPOO K BBITTOJTHEHUSA
MOJIEBBIM M JTa0OPAaTOPHBIM nabopaTopHOi
VCCJIETOBAHMSIM; paboThl. DK3aMeH
[1K 2.2. Beimmonusats gpusuko- | JIemoHcTpanus npakTHYeCKUX OKCIepTHasi  OLIEHKa
XUMHUYECKHE aHATHU3bI HaBBIKOB! pE3yJIbTaTUBHOCTH
00pasnoB 1 Mpod B MOJEBIX -OTPECIICHHE OTACIbHBIX (hHU3HKO- MCCJIEI0BATEILCKOM
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YCIIOBUSX

MCXAaHNYCCKUX CBOI>'ICTB rOpHLIX
TOPOAL 1 PYJL;

- BBITIOJTHEHUE B 00OCHOBAHKE BEIOOPA

X0Jla aHaJIu3a;
- OTIpE/ICIICHNE MUHEPAJIOB IIUTHXA,;
- cOOJTI0/ICHUE MPABUJ TEXHUKH
0e301aCHOCTH;

paboTHI.
OKcnepTHas
3aIUTHI
nabopaTopHOH
paboTel. DK3aMeH

OLIEHKA

I1K 2.3. Odopmisath
pe3yJIbTAThI MIPEIBAPUTEILHBIX
HUCCIEeN0BAaHUN

- yMeHue oOpMIICHHs IPUEMKH TTPo0

Ha UCCIICAOBAHUC,
- IPOBCACHUEC PaCY€TOB U OLICHKA

JIOCTOBEPHOCTH PE3yJIbTATOB aHAJIH3a;

- ICMOHCTpAIIMS HABBIKOB
o OopMIICHHS TTPEABAPUTEIBHBIX
ncciaenosanui Ha 1K

- COCTAaBJICHUEC OTYCTA 1O pC3yJibTaTaM

MHUHCPAJIOTINYCCKOI'O UCCICIOBAHM,

DKcrepTHas OleHKa
CTaTUCTUYECKOU
00paboTku
AKCIIEPUMEHTATBLHBIX
JTAHHBIX.
DKcrepTHas OLICHKa
s dexTuBHOCTH
pabotsr Ha T1K.
DK3aMeH

[IK 2.4. IloaroraBsnuBaTth
poObI MUHEPAILHOTO CHIPhsI
JUTSL TeO(DU3UYECKUX
HCCIICIOBaHUM

- yMEHHE TIOATOTOBKH TPO0 [ist
reo(hM3MYeCKUX MCCIIET0BaHUT;

- 3HAHKWE YCTPOUCTBA U MPUHIIKIIA
JCHCTBUS IPUOOPOB U arnapaTyphl;

- YMEHHE TI0JIb30BaThCsl KOHTPOJIBHO-
W3MEPUTEIBHON anmnapaTypon.

DKcIepTHas OlleHKa
YPOBHS
podeCCHOHAIBHON
MMOATOTOBKH.
OKk3aMeH

(DOpMBI N MCTOJbl KOHTPOJII WM OLCHKH PE3YyJIbTATOB O6y‘-ICHI/ISI JOJDKHBI

MIO3BOJIATh  NPOBEPATH

y oOydaromuxcs He

TOJIBKO

c(hOpMUPOBAHHOCTD

npo(eCCUOHANIBHBIX KOMIETEHIIMN, HO M pPa3BUTHE OOIIMX KOMIIETCHIIMH W
00€eCIeYnBaIOIINX UX YMEHHUH.

Pesyabrarsl
(ocBoeHHBIE 001IUE
KOMIIeTEeHIIUH)

OcHOBHBIE TOKA3ATEJIH OLEHKU
pe3yabTara

DopMBI B METOABI
KOHTPOJISI M OLEHKHU

OK 1. [ToHumaTh CymiHoCTb U
COLIMAJIbHYIO 3HAYUMOCTb CBOEH
Oynyuieit mpodeccun,
IIPOSIBIIATH K HEW yCTOWUMBBIN
HUHTEpEC

- I[eMOHCTpaIII/Ifl HHTepeca K
npodeccuu reosora, ee
0OLIMPHOMY COICPIKAHUIO,
3HAYEHUIO AJIs1 OYIyIIero
YeJI0BEUECTBA;

- IPOTIOTaH 1A 3HAYCHHUSI
MUHEPAITbHO-CHIPHEBOI 0a3bl ISt
pa3BUTHSI CTPAHBI;

DKcriepTHas OIICHKa
3HAHUM, STHYECKOrO
YPOBHS.

OK 2. OpranusoBbIBaTh
COOCTBEHHYIO JIeSITEIbHOCTD,
BBIOMPATH TUITOBBIE METOJIBI U
CHOCOOBI BBITOJIHEHUS
poeCCHOHAIBHBIX 3a]1a4,
OLIEHUBATh UX 3((HEKTUBHOCTh
¥ KQ4eCTBO

- 000CHOBaHME BHIOOpA METO/10B
1 CI0COOO0B peleHUs
npo¢eCCUOHANBHBIX 3314 MPHU
BBINOJIHEHUH HUCCIIE0BATENLCKOM
paboTHI;

- neMoHcTpanus 3¢ (HeKTUBHOCTH
1 KayecTBa COOCTBEHHOMN
JeSITeIbHOCTH MIPU BBIOTHEHUU
npo¢eCCHOHAIBHBIX 3a]1aY,

- YMEHHUE IPUMEHSTh IPUEMBI
CaMOOpTaHU3aIIHH;

DKcriepTHas OIICHKa
TBOPYECKOM
WHUITAATHBBI,
OpTraHU3aIMOHHBIX
KavecTB 00y4aromierocs,
PE3yNbTaTUBHOCTH
paboTsl, ee

3¢ HeKTUBHOCTH U
Ka4yecTna.
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OK 3. [IpuHumaTh penieHus B
CTaHJAPTHBIX U HECTAHAAPTHBIX
CUTYalLlUsX U HECTH 32 HUX

- IEMOHCTpAIIHSI CIIOCOOHOCTH
CaMOCTOSTEIIbHO TPUHUMATh
perieHusi, 000CHOBBIBATh X0 UX

DKcnepTHas OLEHKa
Pe3yJIbTaTUBHOCTH
NIPUHATHIX PELICHUH B

OTBETCTBEHHOCTD BBIIOJIHEHHUS M HECTH 3a HUX CUTYaITUAX
OTBETCTBEHHOCTh B CTAHJIAPTHBIX | OKPY>KaroIIei
Y HECTaHJAPTHBIX CUTYaIHIX; JIEMCTBUTEIHHOCTH
DKcrepHas OlleHKa
CaMOCTOSTENLHON
paboTHL.
OK 4. Ocy1iecTBasATh NOUCK U - HaXO0XKJICH1E, KOMITAaHOBKA U DKcnepTHas OlleHKa
UCTIOJIb30BaHUE HH(OPMAIIHH, UCIOJIb30BaHNE HH(OPMAITIH nH(POPMAITMOHHOMH

HE0OXO0AUMOM IS

3¢ (HEKTHBHOTO BHITIOTHEHHUS
npodeCCHOHATBHBIX 33/1ad,
po(hecCHOHATILHOTO U
JIMYHOCTHOTO PAa3BUTHUS

B3aMMOCBSI3aHHBIX HAYYHBIX
JTUCIUILIAH 17151 9 (HEKTUBHOTO
BBITIOJTHEHUS PO ECCHOHATBHBIX
3ana4, mpoeccHoHaIBLHOTO ’
JIMYHOCTHOTO Pa3BUTHS;

KOMITIETEHTHOCTH U

3¢ hekTHBHOCTH PabOTHI
C HCTOYHUKAMHU
nH(pOpMAIIHH.

OK 5. Ucnonb3oBath
nH(pOpMaIMOHHO-
KOMMYHHKAI[HOHHBIC
TEXHOJIOTUY B
npoQeCcCHOHAILHON
JIeSITeIIbHOCTH

- ACMOHCTpalrs HABbIKOB
UCIIOJIb30BAHUS NIEPCOHAIBHBIX
OBM B noaroroske, 00padboTke U
XpaHeHNH UH(POpMaINY;

DKCriepTHas OlICHKa

3¢ dexTuBHOCTH PAOOTHI
10 HUCITOJIb30BAHUIO
IPOTPaMMHOTO
oOecrnieyeHus.

OK 6. PaGoTaTh B KOJUIGKTHUBE U
KoMaH1e, 3 (HEKTUBHO
00IIAThCA C KOJIJICraMH,
PYKOBOJICTBOM, TIOTPEOUTEIISIMUA

-B3aUMO/IENCTBUE C 00yYaeMbIMH,
[IperoiaBaTeNsiMi U MacTepaMu B
X0J1e 00y4YeHUs;

DKcriepTHas OLICHKa
KOMMYHHKATHBHBIX
KauecTB 00y4aroIerocs
B TIPOIIECCE OCBOCHUS
pohecCUOHATLHOM
IPOTPaMMBI.

OK 7. Bpats Ha cebs
OTBETCTBEHHOCTH 32 PabOTy
YJIEHOB KOMAaH/IbI
(TTOTYMHEHHBIX ), 32 pe3yJIbTaT
BBITIOJTHEHUS 3aJaHNI

- IPOSIBJIEHNE OTBETCTBEHHOCTH
3a paboTy MOJUMHEHHBIX U
pe3yNbTaT BHINOIHEHUS
IIPOEKTUPYEMBIX 3a/1aHUN;

DKcriepTHas OlICHKa

3¢ HeKTUBHOCTH pabOTHI
oOyyarorerocs B
KOMaH/ie U pe3yabTaTa
€ro JIeSITEITbHOCTH.

OK 8. CamocTosTeIbHO
OTIPENIETIATh 3a/1auu
npodhecCHOHANBEHOTO U
JTUYHOCTHOTO Pa3BUTHS,
3aHUMAaThCS
caMo00pa30BaHHEM, OCO3ZHAHHO
MJIaHUPOBATh MOBBILIEHUE
KBTI (UKAITTT

- oTpejiesieHne 3a/1a4
poheccHoHaTbHOTO U JyXOBHO-
HPABCTBEHHOI'O PAa3BUTHUS;

- pacuupeHue COOCTBEHHOTO
KpPYro3opa, CaMOCTOSITEIbHOCTH
MBIIIJICHUS,

- IUTAHUPOBAHHE MOBBIIIEHUS
KBaJIN(DUKAIIMIOHHOTO YPOBHS;

DKcrepTHas OlleHKa
y4acTus B
npodhecCuoHaNBHBIX
KOHKYpCax, CeMHHAapax,
JMCITYTax, OJIMMITHA1aX
10 MPOPHITIO
CHEIHATbHOCTH.
DKcriepTHas OIICHKa
3aIUThI OTYETA 110
KypcaMm IMOBBIIICHUS
KBaJIM(DUKAITHH.

OK 9. OpuentupoBatscs B
YCJIOBHSIX YAaCTOM CMEHBI
TEXHOJIOTHH B
npodecCHoHaNBHOM
JeSITEIIbBHOCTH

- IPOSIBJICHUE UHTEpeca K
WHHOBAIIMOHHBIM TEXHOJIOTHSIM B
npodecCuoHATBHON
JeSITeNbHOCTH,

DKcnepTHas OIlEHKa
IIOKJIaJ0B, COOOIIEHUH
Ha CEMUHAapax, Y4acTHs
B HAyYHO-TIPAKTUYECKUX
KOH(epeHIHIX o
WHHOBAIIMOHHBIM
TEXHOJIOTHSIM B
T€OJIOTHH.
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Pa3paboTunk:

NS

COD MI'PU [peno/iaBaresb e /// M.B. KpuBoHocosa

MecTo paboThl JIOMKHOCTh noanuchL MHULMAIILI, aMUIus
DKcnepThl:

HuxoneHnko - [ /
o 4 War
COD MI'PU TIpero/iaBaTesb Banepuit Wipuu [ONe T/
(MecTo paboThl) (3aHHMaemast (MHULMAIIBI, paMUIINA) 7 —  (moamuck)
JIOJI’KHOCTb)

OAO
«CTOMIICHCKUA [Torpebnsix Hukonai .
I'OK» ["'eonor maxThel MuxaijoBuya Sy ©
(mecTo paboTbl) (3aHMMaeMas JOJIKHOCTb) (nHMLManel, GpaMmunus) (némmmce)
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IKCHEPTHOE 3AKJIIOYEHHE

Ha paOouyio porpammy npo(ecCUOHAILHOTO  MOZYJIS IIM.02. «I'eosroro-
MHHEPAJOTHYeCKHe HCC/IeI0BAaHH MHHEPAJIBHOTO ChIpbY, pa3paboTaHHYI0O Ha OCHOBE
®ejlepanbHOTO  FOCYAAPCTBEHHOr0  00pa3oBaTE/IbHOIO  CTAaHIapTa (nanee — ®I'OC) no
CHENHATBHOCTH CPEIHEro npodeccHoHaTbHOro 00pa3oBaHHMs (nanee — CIIO) 21.02.13
[Ceoormyeckasi chbeMKa, MOMCKH M pa3BelKa MeCTOPOXKIEHHil IOJe3HbIX HCKONAEMBbIX
(6a30Bblii YpOBEHb MOATOTOBKH), yTBepikaeHHOro lIpukasom MununcrepeTBa 00pa3oBaHus U
Hayku PO ot 12 mas 2014 1. Ne494.

PaspaGoTumkamn  paGoueit  mporpammbl  [IM.02.  «I'eo1oro-MuHepagornyeckne
HCC/IeA0BAHNSI MUHEPAIBLHOIO ChIPbSI» ABIAIOTCS ONBITHBIC MPENOJAABATE/H FCOJIOTHYECKUX 1
rugporeosorndeckux  gucuumiud  Crapoockosibekoro  guianana (enepanbHOTO

roCyAapCTBEHHOTO OIOJUKETHOTO 00pa3oBaTelIbHOTO YUPEXKIACHHsS BBICIIEr0 00pa3oBaHMS
«PoccuiicKuii  roCyIapeTBEHHBIM  reosioropasseovHbiii  yHHBepcuteT umeHn — Cepro
Opmxonukunze» Kpuonocora M.B..

PaGouasi mporpaMma MMeeT 4eTKYI0 CTPYKTYpY, KOTOpas BKJIIOYAeT pa3felibl: MacrmopT
IPOrpamMMbl MPOGECCHOHATBHOTO MOTYJIS, PE3YIbTATl OCBOCHHUS MPO(ECCHOHATBHOIO MOIYJIA,
CTPYyKTypa M IPUMEPHOE CcoJepiKaHHe NPO(pEeCCHOHAILHOIO MOIYJs, YCIOBMA pealu3auuu
PO EeCcCHOHANBHOTO MOJIYJIS, KOHTPOJIb M OLEHKA Pe3yJIbTaTOB OCBOECHHS MPOPECCHOHAILHOTO
Mo/1y st (BU1a pO(eCCHOHANIbHON eI TEbHOCTH).

B paGoueii mporpamme OTpaKeHBI KIIOYEBbIE TeMaTHyeckue pazfensl: 1. Anamus
MHHEPAJIBHOTO ChIPbsS XUMUKO-aHAIIMTHYeCKHMHU MeTodamu: 2. [loncku IUIMXOBBIM METOJIOM U
aHaM3 MIMXoB; 3. OnpoOoBaHHe W METObl UCCIE0BAHUS MUHEPATIBHOTO CHIPbSI, CONEPKAHKE
KOTOPBIX COOTBETCTBYET TpeOOBAHUSIM K 3HAHUSAM, YMEHHUSAM, HPAKTHYECKOMY OIBITY I10
pohecCHOHAIEHOMY MOIYJIIO.

Cosiepxanne J1abopaTopHbIX paldOT, MPAKTHYECKUX 3aHATUH, BHIOB CaMOCTOATEJILHOM
paboThl U B LEJIOM COZAEpIKaHUE MPO(ECcCHOHATBHOIO MOJIYJISl COOTBETCTBYET (HOPMHUPYEMBIM
npodeccroHaTbHEIM KomreTeHImsM cornacio PI'OC CIIO. YpoBHH 0CBOEHHs ydeOHOTro
MaTepHaga COOTBETCTBYIOT COACPIKAHHIO MOMYJS M €ro 3HAYUMOCTH I (DOPMHPOBAHHs
3HauMi, yMeHuii, npodeccuoHatbHbIx KomnereHuuii (I1K).

DOpPMEI U METOJIBI KOHTPOJIS W OIIEHKH Pe3yJIbTaTOB 00YyUEHHUs MO3BOJISAIOT MPOBEPATH Y
00y4aloImuxest He TOMBKO CHOPMHPOBAHHOCTD — MPOPECCHOHAILHBIX KOMIETCHUMH, HO H
yPOBEHb Pa3BUTHUS OOIIMX KOMIETEHIHH 1 00eCIIeYHBaOIUX HX YMEHUH.

Crucok y4eOHBIX H3JAHHH COAEPKUT JIOCTATOUHOE KOJMYECTBO MCTOYHHKOB JUIS
OCYINECTBJIEHHS AYTUTOPHONH M CAMOCTOATEIbHONH pabOThl CTYACHTOB, BKJIOYAs —aKTyalbHbIC
WHTepHeT-pecypcehl.

Taxum 00pasom, pabodasi IIporpamMma MOKET ObITh PEKOMEH0BaHA JUTS TTPUMEHEHHS B
yyeGHOM mpolecce 1o crenuanbHocT 21.02.13 Teonornveckasi chbeMKa, NOUCKH H pa3sBeaKa
MeCTOPOKIEHHI MOJIe3HBIX HCKOMAEMBbIX.

JKenepT:

OAO

«CrolneHCKuH [Torpebusx Huxonaii {
["OK» ["eomor maxThl MuxaitnoBuu T eV a
(mMecTo pa60‘l‘bl) (3aHUMaeMas 10JKHOCTD) (MHMLMAbL, (haMHITHA) (NOATKCH)
£ A >
. |

Ilata « » 20.....T v MII ‘
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SKCIHEPTHOE 3AK/TIOYEHHE

10 uroram aHanu3a padoueil  IpOrpaMMbl MPOMECCHOHATBHOIO MOAYJIA IIM.02. «I'eosr0ro-
MHHEpPAJIOrHYecKHe HCCIeI0BAHHS MHHEPATLHOIO ChIPBS, pa3paboTaHHYI0 Ha OCHOBE
delepabHOrO rOCYIapCTBEHHOTO 00pa3’oBaTe/IbHOTO CTaHjapra  (manee — ®I'0C) no
CHELUATBHOCTH CpPeIHero NpodecCHOHAILHOr0 oOpaszoBaHus (najnee — CIIO) 21.02.13
Teosornueckasi ChbeMKa, MOMCKH H Pa3BelKa MeCTOPOXKIEHHI IOJE3HBIX HCKOMAeMbIX
(6a30BbIif ypOBEHb NOATOTOBKH), yTBep:kaAcHHOro [Ipnkasom MunuctepctBa 00pasoBaHus H
nayku P® ot 12 mas 2014 r. Ne494.

PaspaGotunkamu  paboueit mporpammsl  [IM.02.  «['eosioro-mmuepaaoruueckne
HCC/IeJ0BAHHS MHHEPATLHOTO ChIPbSI» SBISIOTCS OMNbITHBIC TIPENOABATEN N [€0JIOMHIECKHX U
TUIpOreonorudeckux  aucuuiiud  CTapoocKosbekoro  (uimana (enepanpHOrO
rOCYZIapCTBEHHOr0 OFOKETHOTO 00pa3oBaTeIBHOTO  YUPEIKEHHs BBICIIETO 0Opa3oBaHUs
«Poccuiickuit  rocynapcTBEHHBIH — reojoropasBefouHblii  yHuBepcuter umenu — Cepro
Opmxonukuase» Kpusonocosa M.B. u Cynpynosa H.J..

Pabouas mporpamMma MMeeT 4eTKyK CTPYKTYpy, KOTOpas BKIIOYAeT pasfelsl: TachopT
NPOrpaMMBbl MPOQecCHOHATBHOTO MOYJISL, PE3Y/IbTAThl OCBOEHHS MPO(ECCHOHATLHOTO MOIYIIS,
CIPYKTypa W IPUMEPHOE COJiepiKaHue HPO(PECCHOHAIBHOTO MOMYJS, YCIOBUS pPeaH3aluu
npodecCHOHATBEHOTO MOJTYJIsl, KOHTPOJIb W OLEHKA Pe3yJIbTaTOB OCBOEHHS HPO(ECCHOHATLHOTO
MOAYyJIs (BUJa NPOhEeCcCHOHATBHON e TEIbHOCTH).

B pabouelf mporpamme oOTpakeHbl KIIOYEBbIE TeMAaTHYeCKHe pasiensl: 1. AHamuz
MHHEPAJIBHOTO CHIPbS XUMHKO-aHATHTHYECKUMH MeToaamMu; 2. [TOMCKY MIJTMXOBBIM METOIOM H
aHanu3 mHxoB; 3. OnpoOoBaHHE H METO/Ib! HCCIIEOBAHNS MHHEPAILHOTO CBIPhS, COAEpPKaHHE
KOTOPBIX COOTBETCTBYET TPeOOBAaHMAM K 3HAHMSM, YMEHHSIM, [PAKTHYECKOMY OINBITY MO
npedeccHOHATEHOMY MOIYITIO.

Conepxanue 1a00paTOpHBIX paboT, NPAKTHYCCKUX 3AHSTHH. BHIOB CaMOCTOATEIbHOM
paboThl ¥ B LEJIOM coAepiKaHHe NPOPEcCHOHATLHOTO MOIYJIsS COOTBETCTBYET (OPMHPYEMBIM
npodeccuoHanbHEIM KoMmreTeHIHsM coriacio ®I'OC CI1O. VpoBHW 0CBOeHHs y4eOHOTO
MaTepHaa COOTBETCTBYIOT COAEPKAHHIO MOIYJS M €ro 3HAUYUMOCTH Ui (POPMHpOBAHHS
3HAHUH, yMeHuil, npopeccuoHanbubix Kommetennni (I1K).

@OpMBI M METO/IBI KOHTPOJISI M OIIEHKH PEe3YIbTaTOB OOYUCHHS [O3BOJISIOT [IPOBEPATD Yy
00YyYaloLIMXCsl HEe TOJbKO C(HOPMHPOBAHHOCTh  NPOPECCHOHAIBHBIX KOMIETEHLHH, HO H
YPOBEHb Pa3BUTHs OOIIMX KOMIETEHUHMIT 1 00ecneunBarouX UX YMECHHUH.

Crnucok y4eOHBIX JHTEepaTypbl COJAEPIKHT JIOCTATOYHOE KOJIMYECTBO HMCTOYHHWKOB LTS
OCYIIECTBJICHUS] ayJNTOPHOH M CaMOCTOSITEIbHON pabOThl CTYIEHTOB, BKIIFOYasl aKTyalbHbIE
WuTtepHeT-pecypcehl.

Takum obOpazom, pabodasi mporpaMma MOKeT ObITh PEKOMEHI0BaHa JUISl TIPUMEHEHHUS B
yueOHoM nporecce no crnenuanboctd 21.02.13 T'eomoruyeckas ¢beMKa, MOUCKH H Pa3BeIKa
MeCTOPOKACHHI ITOJIE3HBIX HCKOMAEMBIX.

IKcnepr:

Hukonenko Banepuii
CO® MI'PU I1pero1aBarellb Hibnu )%4 f
(mecTo paboThl) (3aHUMaeMas J10KHOCTD) (MHMIMANBL, (haMHINA) d (MOIMKCH)
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