e s e e e L

MMWHUCTEPCTBO OBPA3OBAHUSA U HAVKU
JIOHELIKOM HAPOJIHOM PECITYBJIMKU
I'OCYJIAPCTBEHHOE OBPA30BATEJIbHOE YUYPEXIEHUE
BBICILEI'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
g A FEXHUIECKUIN YHUBEPCUTET»

A.A. Kapako30B

oS 20 X2 rona

PABOYAS MPOT'PAMMA JUCIHAILJINHBI
b1.0.18 OBIIAA I'EOXUMMS

CrenuanbHOCTB: 21.05.02 IpukiagHas reojiorus
Crneumanmu3anus: I'eonoruyeckas CheMKa, IOMCKHU U pa3BeaKa
MECTOPOXKIECHUH TBEPIBIX TOJIE3HBIX UCKOMAEMBIX
[Tporpamma: CHEIHAIUTET
®opma o0yueHus: OYHasl, 3a049Has
®opma 00yUeHHUS: OuHas 3aoyHas
Cemectp(bl) s 3
O61mast Tpy10EMKOCTS B 3.€./9acax 4,5/162 4/162
KonTaktHas pabora (4ac.), B TOM 4HCIIE: T2 16
nexkuuu (Jac.) 34 6
nabopaTtopHble paboThI (Jac.) 34 4
IpaKTHYecKre (CeMUHAPCKHe) 3aHATHS (Jac.) - -
CamocTtosTenbHas pabora (dac.), B TOM 9HUCIeE: 54 128
KypCoOBoii poekT (pabota) (cemecTp/gac.) - -
KonTpoms (3k3ameH, dac./3a4€T) BK3aMeH, | 3K3aMe€H,
36 gac 18 gac

Honenxk, 2023r.




Pa6ouas nporpamma OucHMIUIMHBI «OOmas reoxXWMHUs» COCTaBleHa B
COOTBETCTBHH C y4eOHBIM IIIAHOM II0 CIEIHATbHOCTH 21.05.02 ITpukiagHas reojorus,
crenmanm3anuy  «leoNoryeckas CheMKa, IIOMCKM M pa3Bellka MEeCTOPOXKICHHH
TBEP/BIX MOJIE3HBIX MCKOMaeMbix» g 2023 roga mpuéma s OYHOM M 3a049HOU POopM
o0y4eHus.

CocTaBHUTEND:
JloueHT Kadeaphbl reoJIOTUU U pa3BeIKH
MECTOPOXKIEHHH MOJIE3HBIX UCKOMAEMBIX, /

K.I.H., JOLIEHT IMpockyphs H0.A.

PaGouasi porpaMMa paccMOTpeHa M NPHHATA Ha 3acellaHuK Kadephl TeooriH
¥ pa3BeIKi MECTOPOXKIEHHH M0JIE3HBIX HCKOMAaeMBbIX
IMporokom ot « 15 » 032023 romaNe 5_

3aBeayromuii kKadenpoi W _Kymnenko B.U
/ (moxmuch) (®.1.0.)
PaGouas mnporpamMma ogo0peHa Yy4eOHO-METOAHYECKOH KOMHCCHeH o

crenuainbHocTH 21.05.02 ITpuknanHas reoaorus
ITpotokonm ot « 17 » 03_2023 romaNe 3_

Ipencenarens /72— — Kynenko B.W.
"y’ (mommuck) - (®.1.0.)
PaGouas mporpamMMa mpoaJiena s 20 rojga nmpuéMa Ha 3acelJaHuM Kadepsl
I'e0JIOTHH U Pa3BeIKU MECTOPOXKACHUMN MOJIE3HBIX HCKOMaeMbIX
IIporokomn ot « » 20 roma Ne
3aBenyromuii kadeapoi
(moxmucs) (®.1.0.)

Pa6ouas nporpamMma mpoaJiena mis 20 roxa mpuéMa Ha 3ace[aHMH Kadeaps!
re0JIOTUU U Pa3BEIKH MECTOPOXKACHUM MOJIE3HBIX HCKOIIaeMBIX

IIporokois oT « » 20 roaa Ne

3aBenyronuii kKapenpou

(Tmoamuch) (®.1.0.)




1. OFBEKT, HEJIb U 3ATAYHU OCBOEHUSA N CHUIIJIMHBI

JlucuuIiuinHa paccMaTpUBacT BOMPOCHI, CBS3aHHBIE C W3YYCHHUEM ITOBEIACHHSI
XAMHYECKHUX DJIEMEHTOB B PA3JIMUHBIX TCOXUMHUYECKHX CHCTEMax W TMPH Pa3THIHBIX
re0JIOTHYECKUX TIpolleccax, MNpUYMH U (AKTOPOB MHUTPAMA W KOHIEHTpAIUU
DJIEMEHTOB B Pa3IMYHBIX 000J0YKAX HAIICH TIaHETHI.

Leabl0 AWCIUIUIUHBI SBISETCS. O3HAKOMIICHHE CTYICHTOB C TEOPETHYCCKUMHU
OCHOBaMH OOIICH T'€OXMMHH, TCOXUMHUUSCKHMH METOJAMH PEIICHUS TCOPETHICCKUX H
NPHUKJIATHBIX 33729 TCOXHMHH.

B pe3yibraTe 0CBOCHUS JUCIUILINHBI CTYJICHT JOJIKCH

3HaThb - TCOXMMHYECCKHE KJIACCH(PHUKAIMU  JJIEMEHTOB, (H3UYECKUE W
MEXaHHYECKHAE CBOMCTBA TOPHBIX IOPOJ,, XUMHUYCCKUH cocTaB JUTOC(hEpHI, KIAPKH,
(bOpMBbI HAXOXKACHUS XMMHUCCKHX 3JICMEHTOB, TCOXHMHIO Pa3IMUHBIX IeOJIOTHYSCKUX
MPOIECCOB, TECOXUMUYCCKUE ITUKIBl MUTPAIMA XUMHUYECKUX 3JIEMEHTOB, BHUJIBI M THITHI
MUTpAIiU, BHYTPCHHUE U BHEITHUE (PAKTOPhI MUTPALIAHN, BEAYIITUE JIEMEHTHI, IPUHITUTI
«TIOJBMKHBIX KOMITOHCHTOB», THUIIBI TCOXHMHYECKHX OaphepoB U OCOOCHHOCTH
KOHIICHTPAIlMM XHMHUYECKHX OJJIEMEHTOB Ha Pa3IMYHBIX TEOXMMHUYSCKHUX Oapbepax,
0COOCHHOCTH OMOT€HHON M TeXHOTCHHOW MUTPALIUH.

yMeTh - 00pabaTheiBaTh pe3ysbTaThl TCOXMMHYCCKUX aHAIN30B TpaUIeCKUMU |
AHAJIMTHYCCKHUMH CITOCOOAMH, BBITIOJNHATH pacdeThl B 00JACTH KPUCTALNIOXUMHUHU H
U30TOITHOM T'€OXWMHUH, pabOTaTh C PA3IMYHBIMA T'COXUMHUYCCKHMH ITOKa3aTeIIIMUA M
3HAaTh METOJUKHA HMX pacyeTa, UCIOJb30BaTh I'COXMMHYECKUE JIAHHBIC MPH PEIICHUU
po0JieM TeHe3rca MECTOPOKICHHUH MOJIE3HBIX UCKOMACMBIX U BOIPOCOB, CBA3AHHBIX C
3arpsI3HCHUEM OKPYIKAIOMICH Cpe/Ibl.

BJAaJeTh - HaBbIKaMH OOPaOOTKH pe3yJbTaTOB T'€OXMMHYCCKHX aHAJIM30B,
HaBbIKaMH pa0OThI ¢ Pa3IMUHBIMA FCOXUMHUYCCKHUMH ITOKA3aTEIISIMHU,

[TepeuncieHHbIe pe3yabTaThl OOYYCHUS SIBIISIFOTCSI OCHOBOW ISt (DOPMHPOBAHWSI
CIEIYIOIIUX KOMIIECTCHIINM:

- crmoco0eH TPHUMEHSATH IMPaBOBBIE OCHOBHI T'€OJIOTHYECKOTO HW3YYCHHUS HEOp U
HEIPOTIOIH30BaHUs, 00ECIICUCHHS IKOJIOTUISCKOW M TIPOMBINIIICHHONH 0€30TacHOCTH U
yMETh WX YYHUTHIBATh IPH IIOUCKAX, Pa3BEIKe M OKCIUIyaTalldd MEeCTOPOKICHUIN
MOJIC3HBIX UCKOMAeMbIX, a Takxke ctpouteiabctBe (OITK-1);

- COCOOCH MPUMEHATH OCHOBHBIC TMOJIOKEHUS (PYHIAMEHTAIBHBIX €CTECTBEHHBIX
HAayK M HAy4YHbIX TCOPUH MPHU MNPOBEACHHH HAyYHO-HCCJICIOBATEIBCKUX PAabOT I1O
U3yYEHUIO U BOCIIPOU3BOJICTBY MHUHEPAIbHO-ChIpheBoit 0a3bl (OITK-3);

- CHocoO0eH B COCTaBe TBOPYCCKUX KOJUIGKTMBOB MW  CaMOCTOSITEJIBLHO,
KOHTPOJIMPOBATh COOTBETCTBHE IIPOEKTOB TPEOOBAHUSAM CTAaHAAPTOB, TEXHHYCCKUM
YCIOBUSIM W JIOKYMEHTaM  MPOMBIINUICHHONM  0e30macHOCTH,  pa3pabaThiBaTh,
COIIAaCOBbIBAaTh M YTBEP)KJIATh B YCTAHOBJICHHOM TMOPSJAKE TEXHHUYECKHUE W
METOJINYCCKUE JIOKYMEHTBI, PETJIaMEHTHPYIOIINE MOPSIOK, KaueCTBO U OE30IMacHOCTb
BBIMTOJIHEHHUST TIOMCKOBBIX, T'€0JIOrOpa3Be0YHbIX, TOPHBIX M B3pbIBHBIX pabor (OITK-
11);

- CITOCOOCH M3ydYaTh ¥ aHAJIM3UPOBATh BEIECTBEHHBIN COCTAB TOPHBIX MTOPOI U PY/I
U TCOJIOTONPOMBINUICHHBIE M TEHETWYECKUE THITBI MECTOPOXKICHUH ITOJE3HBIX
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MCKOIACMbIX IMPH PEIICHUH 3a1a4 10 PAlMOHAIBHOMY M KOMIUIEKCHOMY OCBOCHHIO
MHUHEpaIbHO-ChIpheBoii 0a3bl (OITK-13).

2. MECTO JUCHOUILIMHBI B OCHOBHOM OBPA3OBATEJIBHON
MPOI'PAMME

JlMciMILInHA OTHOCUTCS K 00s13aTeibHOM YacTu bioka 1 Jlucruruimael (MOTYJTH)
mucimmuind  yuyeoHoro miana ['OYBIIO «JloHenkuili HallMOHAIBHBIA TEXHUYECKHI
YHUBEPCUTET» MOATOTOBKH crienuanuctoB mo HampasieHuto 21.05.02 «[Ipuxmagnas
TEOJIOTHSI».

basupyercs Ha 3HaHUAX W YMEHUSX, KOTOPbIE CTYJEHT MPUOOPEN MpPU OCBOCHUU
NPEALIECTBYIONINX AUCIUIUIMH — KPUCTAUIOrpauu M MUHEPAIOrHH, MeTporpaduy,
JUTOJIOTUH, XUMHUH, (PU3UKHU, OOIIEH r€0J0THH.

3HaHUA UM YMEHHUs, TNPUOOPETEHHbIE NPU OCBOECHUU JaHHOW JUCUUIUIMHBI,
peanu3yroTcs CTYAEHTOM IPU BBIIOJIHEHUMM KypPCOBOI'O IIPOEKTA IO JAMCLUIUIMHE
«['e0OXMMHYECKHUE METOABl IIOMCKOB MECTOPOXKICHUM TOJE3HBIX HCKOIIAEMBbIX»,
W3YYEHUU TOCIEAYIOMNX ITUCHUAILNIMH — OCHOB MUHEPAreHWH, IPOMBIIUICHHBIX THUIIOB
MECTOPOXKICHUIN IOJE3HBIX HMCKOMAEMBIX, HEPYAHBIX IMOJE3HBIX HCKONAEMBIX, OCHOB
(OpPMAIIMOHHOTO aHAJIW3a, THIPOT€OXUMHH, IPOXOKIEHUN FOCYJapCTBEHHON UTOTOBOM
aTTeCcTaluu.

3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJIMHbI

3.1. Pacnpenenenne y4yeOHBIX 4YacoB MO TeMaM IUCHMIUVIMHBI W BHAAM
3AHATHN

HaumenoBanue tem KonuuectBO yacos
(comeprkaTeIbHBIX MOJTYJICH) (ounas/3aounas popma)
B Tom uncne
Beero | Jlekuuu | IIpakt. | JlaGop. | CPC
(Cemun.)
Tema 1. OcHoBHBIC TOHATHS Kypca | 8/10,5 2/0,5 - 2/0 4/10
Tema 2. ATOMBI XHUMHYECKHX 8/10 5 2/0.5 i 2/0 4/10
2JIEMEHTOB.
Tema 3. XUMHYECKUH COCTaB 10/11 4/0.5 i 2/0,5 4/10
IUIAHETHI 3eMIISL.
Tema 4. U3omopduszm 8/11 2/0,5 - 2/0,5 4/10
Tema 5. Kpucramioxumus 8/11 2/0,5 - 2/0 4/10
Tema 6. ['eoxumust H30TOIOB 12/11 4/0,5 - 4/0,5 4/10
Tema 7. Murpanus XuMHYECKUX 14/13 405 ) 405 6/12
2JIEMEHTOB
Tema 8. 'eoxumudeckue Gapbepsbl 14/13 | 4/0,5 - 4/0,5 6/12
Tema 9. I'eoxuMHS DHIOMEHHBIX U 16/13 405 i 6/0.5 6/12
9K30T'€HHBIX MPOIECCOB




Tema 10. I'eoxuMus TeXHOTEHE3A 8/11 2/0,5 - 2/0,5 4/10
Tema 11. 'eoxumus 6uocheps u 8/105 | 2/05 i 2/0 4/10
YyeJ0BEeKa
Tema 12. DKOJOro-reOXUMUYECKHE
0COOEHHOCTH reoxumuueckux | 8/13 2/0,5 - 2/0,5 4/12
naHamadToB.
KonrtaktHas pabora
4/6

(mormoTHUTEIHLHAS)
KypcoBas padota (mpoekr) - - - - -
Htoro no BujgaM 3aHITHH 126/144
KonTpob 36/18

HUTOIO: 162/162 34/6 - 34/4 54/128

(I)opanOBaHne KOMIIETEHIIUH B pe3yabTatrTe 0OCBOCHUA TEM NJHCHUILIINHDBI

Komnerenuuu | Tembl JUCHUMILUIMHBI, HALlEJIEHHBIE HA
BbIPA0OTKY KOMIIETEHIIMH

OIIK-1 Temal, 2, 3,5,9, 10

OIIK-3 Temal, 2,4,6,7,8,12
OIIK-11 Temsr 3,4,5,7,8,9, 10, 11, 12
OIIK-13 Tema 1, 2, 12

3.2. Jlekuuu

Tema 1. OcHOBHBIE TTOHATHS Kypca

Conepxxkanne Tembl 1: Bsemenue B kypc «['eoxumus». OCHOBHbIE 3ajadya U
HalnpaBJICHUS T€OXWMHUHU, HUCTOPUS BO3HUKHOBEHUS WM DPA3BUTHUSA, CBA3b C JIPYTUMHU
HayKaMHi. MeTOJIbl TeOXUMUYECKUX HcclenoBanuil. ['eoxumuueckue kiaccuduranuu
anemeHTOB (Kinaccudukanus [ompammuara, [lepensmana, Bunorpamosa, ®@epcmana u
JIPYTUX YYEHUX).

Jluteparypa k Teme 1. [1, 2].

Tema 2. ATOMBI XUMHUYECKHUX IJICMECHTOB.

Conepxanne Tembl 2: CoCTaB W CTPOCHHE aTOMOB XHUMHYECHX DJIEMCHTOB
(mpaBmna Mo3zeness u Koccenst). DineMeHTapHble 000JIOUKM M XUMHUYECKHUE CBOMCTBA
atoMoB. [loHsATHE HYKIIOHOB, H30TOIOB, U300apOB M U30TOHOB. [leekT Macc, MEeTOIbI
€ro pacyeTa U MPaKTUYECKOE XHAUYCHUE.

Jlureparypa k Teme 2: [2, 3, 5]

Tema 3. XuMnueckuii COCTaB MIAHEThI 3eMJIA.

Conepxanne Tembl 3: CTpoeHHE TUTAaHETHI 3eMils, KpaTKas XapaKTepUCTHKa
paznuuHbIX Teochep 3emin. XUMUUECKH COCTaB U CTPOCHHUE 3eMHOM Kophl. [loHsTHe
“kiapka”, KJIIapKU pa3IMuHbIX AJIEMEHTOB U UX 3HAYEHUE B T'€OJIOTMU. 3aKOHOMEPHOCTHU
Y 3aKOHBI PaCIpOCTPAHEHUsI XUMUYECKHUX JIEMEHTOB B 3€MHOM Kope. PacnipoctpaneHue
U KJIapKd XMUMHUYECKHX JJIEMEHTOB B MAaHTUU U siape 3emind. CpeaHud XUMUYECKU
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cocTaB Iu1aHeTsl 3eMitd. CTpOeHHE U XMMHUYECKUI coCTaB Iu1aHeT COJIHEYHOM CHCTEMBI
U APYTUX KOCMHYECKUX TEJ.

Jlutepatypa k Teme 3: [2, 3, 4].

Tema 4. zomopdusm.

Conepxanuie TeMbl 4: [Tonsitue nsomopdusma, ero Buabl. BHenIHNE U BHYTpEHHUE
¢dakroppl u3zomopduszMa. HampaBieHuss UCHONAB30BaHUs SBJICHUS H30MOppuU3Ma B
pa3IMyYHBIX OTpaciiAX HapoJHOro xo3siictBa. M3omopdHble cMecn B Ouocdepe.
SABnenue «apronuzum», ee npuuuHbl. Ilomumopdusm u ero Bunabl. Ilpumepsr
noJuMOP(HBIX MOAUDHUKAIII.

Jluteparypa Kk Teme 4: [2, 3]

Tema 5. Kpucramioxumus

Conepxxanue TeMbl 5: OCHOBHbBIE OHATUS KPUCTAIUIOXUMHUH. THITBI XUMHYECKUX
CBA3€H, aTOMHE WM HOHHBIE PaJUyChl, 3AKOHOMEPHOCTHM HMX H3MEHEHUs B TalOiauue
.M. MenneneeBa. KoopauHanMOHHOE 4YuCHO. SIBIEHHE MONMPU3ALUU. OHEPrUs
KPHUCTAJUTMYECKOM PEIIeTKH 1 MeTo bl ee pacuera (popmyrsl bopHa, Kamycturckoro u
depcmana). [IpakTrueckoe 3HaUCHHE PACYCTOB SHEPTHMU KPHCTAIUIMYCCKON PEIICTKH
JUISl peIIEHUs 3a/1a4 TEOXUMUMU.

Jlureparypa k Teme 5: [ 2, 3]

Tema 6. ['eoxumust H30TONOB.

Copepxanne Tembl 6. O0mue cBeaeHus o0 M30TOINAX, WX PACHpPOCTPaHEHHE U
NPUYMHBI pa3feneHus B npupoje. M3oTomnsl yrieposia, METOAbl pacdyeTa MU30TOIMHOIO
COCTaBa, MPOLECCHl, KOTOPbIE BIUAIOT HAa paclpeielieHHe HW30TONOB Yyriepoia B
IIPUPOJIE, N30TOMHBIM COCTAB PA3JINYHBIX COCTABIISIOMINX 36MHOM KOphI. [IpakTnueckoe
3HAYEHUE M30TOMOB YIJepoAa AJisl PEIICHHs re0Ioro-reOXMMHYECKUX 3aaad. M3oTonsl
KHCJIOpPOJia, BapuallMd M30TOMHOIO COCTaBa pPa3HbIX OOBEKTOB 3EMHOM  KOPBHI,
NpakTU4YecKoe 3HadeHue. M30Tombl  CBHHIIA, WX MPAKTUYECKOE  3HAYEHHE,
re0JOTMYECKUI BO3pacT B 3aBUCHMOCTM OT M30TONOB CBHHIA. M30TOmBI CEpHI,
M30TOIHBIN COCTaB Cepbl Pa3IMYHbIX 00BEKTOB 3€MJIH.

Jlureparypa k Teme 6: [2, 3]].

Tema 7. Murparnust XMuMUYECKUX 3JIEMEHTOB

Copepxanue Tembl /. ['e0OXMMHUECKHE [UKJIbl MUTPALIUA XUMUYECKUX 3JIEMEHTOB.
McTOYHMKM 53HEPruM TIeOXMMHYECKUMX IIpolleC COB. Buapl W TUmbBl MuUrpanuy,
BHYTPEHHHUE U BHEIIHHE (DAKTOPHI MUTPALIMH, BEAYILIKE 3JIeMEeHThl. DOpMBI NepeHoca u
NPUYMHBI OTJIOKEHHUS BellecTBa. [IpuHIUI MOABMKHBIX KOMIIOHEHTOB. MexaHuueckas
U $13uKo-xumMuueckass Murpanuu. Oco6eHHOCTH OMOTEHHOM U TEXHOT€HHOW MUTpaIiu.

Jlutepatypa k Teme 7: [1, 2, 3, 4, 5].

Tema 8. ['eoxumuyeckue 6apbepbl

Conepxkanve  TeMbl 8. I'eoxumuueckue  Oapbepbl, HX  OCOOEHHOCTH.
Knaccudukanmm reoxumuyeckux OapbepoB. OOmas XxapakTepuctuka (QPU3MKO-
XUMHUYECKHX, MEXaHUYECKUX, OMOr€OXUMUUECKUX U TEXHOTEHHUX 0apbepoB, UX BUIbI U
reOXUMHYECKHE OCOOEHHOCTH.

Jlurepatypa k Teme 8. : [2, 3, 4, 5]

Tema 9. 'eoxuMust S5HIOTEHHBIX M SK30T€HHBIX TIPOIIECCOB

Copepxanue Tembl 9. T'eoxumuss MarmMaTHUECKMX M IOCTMAarMaTH4YEeCKHX
npoiieccoB. Marma, mporeccol ee muddepeHnmnanuy U Kpuctaumsanui. OCHOBHBIE
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YepThl TE€OXMMHUHM OCHOBHBIX U YJIBTPAOCHOBHBIX mopoj. IlermMatutel, uX BUIBI,
KiaccuukanMM — merMaTuToB. [ '€@OXMMHYECKHME ~ OCOOCHHOCTH  TETMAaTUTOB.
['uapoTepManbHbIl MPOIECC, BHIABI BOJbI, T'€OXHMUYECKHE OCOOEHHOCTH Cpeibl
MUHEPaI000pa30BaHusi, 30HATBHOCTh TUAPOTEPMATBHBIX MECTOPOKICHUM. DIIEeMEHTbI
TUAPOTEPMAIIBHBIX KUJI U KX TEOXUMUYECKHE OCOOCHHOCTH.

I'eoxumusa meramopduueckux mpoieccoB. DakTopbsl U BUIBI MeTaMOpPu3MA.
Munepanbhbie (anud Meramoppuieckux mopoja. OCHOBHbIE N€OXMMHUYECKHE YEpThl
MeTamopudeckux mporeccoB. [IporpeccuBHbBII W perpeccuBHBI  MeTaMopdusm,
yJIbTpaMeTaMop(u3M, MATMHTEHE3, AaHATEKCHC, UX XapaKTEPUCTUKH.

['eoxumus mporeccoB rumneprenesa. [loHsTre runeprenesa, €ro OCHOBHBIE YEPTHI.
@dakTOpHl U THUITHI TPOIECCOB THUNIEPTreHe3a. BriBeTprBaHNEe pa3IuYHBIX THUIIOB TOPHBIX
nopo/i. 30Ha OKHUCIIECHUS PYAHBIX MECTOPOXKETHUIN U €€ TEOXUMHUYECKHE 0COOCHBOCTH.

Jlutepatypa kK Teme 9: [2, 4]

Tema 10. 'eoxumus TexHoreHesa

Conepxxanne TeMbl 10. ['eoxumusi TexHoreHe3a u nousATue “‘Hoocdepwl” . 3amauu
Tr€OXMMHUU TEXHOTeHe3a. TeXHOTreHHas MUTpaIUsi XUMHYECKUX DJIEMEHTOB, TPYMIIbI
MPOILIECOB TEeXHOreHe3a. TeXHOMUIBHOCTh W JpPyrHe TOKa3aTelid TEeXHOreHe3a.
Xo03siicTBEHHAs JESATEILHOCTh YEJIOBEKA U €€ TEOXUMUYECKUE MTOCIIEICTBUS.

Jlureparypa k Teme 10: [1, 2].

Tema 11. I'eoxumus Ouochepsl 1 yeaoBeka

Conepxanue tembl 11. buochepa U ee reoxumMuyeckue OCOOCHHOCTH,
KpyTOBOPOTHI BemecTB B Ouochepe. DopMbl HAXOKIECHUSI XUMHYCCKUX IJIEMEHTOB B
onocepe. OcoOEHHOCTM MUTpallMd DJIEMEHTOB B Ouocdepe. buodunbHOCTh
AJIEMEHTOB. XHWMHYECKHE OJJIIEMEHTHI B JKUBOTHBIX M PACTEHHUAX. | €OXMMHUYECKHE
(dakTOpbI, KOTOPHIE BIUSAIOT HA 3J0POBLE UEIOBEKA. DBOIIOLHUS COCTaBa Onochepsi.

Jlutepatypa k Teme 11: [1, 2, 4]

Tema 12. DK0I0T0-TCOXUMHUYIECKUE OCOOCHHOCTH TCOXUMHUYCCKUX JaHIIIa(TOB.

Conepxkanne Tembl 12. OOmias XxapakTepucTUKa TEOXUMUYECKUX JaHAmadToB.
Knaccudukanus reoxumMudeckux JaHAmMa(TOB MO TAKCOHOMETPUYECKHUM YPOBHSIM.
3aKOHBI ¥ 3aKOHOMEPHOCTH TIOBEACHHS XUMHUECKUX JIEMEHTOB B Pa3HBIX JaHAImadTax

Jlutepatypa k Teme 12: [1, 2, 4].

3.3 IIpakTnueckue (ceMUHAPCKHUE) 3aHATHS
[TpakTHYeckue 3aHATHS 110 TUCHUTUINHE YIeOHBIM IUIAHOM HE MPEAYCMOTPEHHBI.

3.4. JlaGopaTopHbie padoThl

No Tema paGoTs O6newm, gac. | Jlutepa-
n/n 0YH./320YH. Typa
1 AHanmuThyeckuii  cmocod — 00paboTKU  pe3ynbTaToB 4/0,5 1,2, 3]
reOXUMHYCCKOT0 aHaJIM3a.
9 I'papuueckuit  cmoco®  00paboTKM  Pe3yIbTATOB 4/0,5 1,2, 3]
TeOXUMHUYECKOTO aHaJIH3a
3 | Pacuer sHeprum KpUCTAIUIMIESCKOM PEIICTKH MUHEPAJIOB 4/0,5 [2, 3, 4]

4 | Pemenue 3a1a4 no u3oMophuzmy 2/0 [1, 2, 3]




5 YcraHOBIeHHE BO3pacTa CBHHIA raqeHuToB JloHOacca u 2/0.5 2,3, 5]
IPUYMH UX AaHOMaJIbHOCTH
6-7 ['eoxuMuueckne KpUTEpUHA TEXHOTCHHBIX BO3JACHCTBUM Ha 2/0.5 1,2, 3]
OKPYKAIOIIYIO Cpeay
8 PacueT TeXHOQUIBHOCTH M NECTPYKTUBHOW aKTUBHOCTH 2/0.5 [1,2 3]
HIIEMEHTOB
Omenka 3arps3HEHUS OKpY)Kalollel Cpeabl MOPOIHBIMU
9 | orBamamu. ['eoxmMmmyeckue OCOOEHHOCTH TOPOIHBIX 2/0 [1, 2].
OTBAJIOB yroJjibHbIX maxt Jlonbacca
OmeHka TMOABMXKHOCTH XHUMHYECKHX JJIEMEHTOB B
10 | PasmMHHBIX 00CTaHOBKax 30HBI THIEpPreHe3a Ha OCHOBE 4/0.5 [1, 2, 4]
TF€OXMMHUYECKOW KJIacCUpUKaUUKW M  KJIacCU(PUKALUU ’
reoxumuueckux daprepoB A.M.Ilepenpmana
Omenka  mpenmonaraeMoil  OOECICUYEHHOCTH  ITIOYB
11 | noaBMXHBIME (hOPMaMH IJIEMEHTOB B 3aBUCMOCTH OT HX 4/0,5 [1,2, 3]
TIOBEJICHUS B PA3JIMYHBIX TEOXUMUYECKUX 00CTAaHOBKAX
OteHka BO3/I€HCTBUS TOKCHYHBIX 3JIEMEHTOB Ha 3/10pPOBHE 1,2 4]
12 | HaceneHUs. Metoasl pacdeTa «reOXUMUYECKON 4/0 ==
DHJIEMHYHOCTH
o 34/4
-TO:
3.5. CamocTosiTesibHasi padoTa CTyJIeHTa
Ne Bunbl camocToaTensHO#M paboThl CTyIEHTA O6mbewm,
n/n Jac.
1 M3ydenue JJIeKIMOHHOTO MaTepuaia 30/64
2 IToaroroBka K NpakTU4ECKUM 3aHITHSAM -
3 [TonroroBka k 1a60pPaTOPHBIM paboTaM 24/64
4 BrimosHenue kypcoporo npoekrta (36 yacos) -
5 BeinonHeHne KypcoBoii paboThl (27 4acoB) -
Hroro: 54/128

3.6. KypcoBoii npoekT (pa6oTa), MHAMBUAYAJIbHOE 3aJlaHHE
KypcoBoii mpoekt (paborta) mo aucrumuinHe «OOImas TeoXUMUS» y4eOHBIM
TUTAHOM HE MPETYCMOTPEH.

4. OHJI OHEHOYHbBIX CPEACTB

41. Kputepyuu ¥ WKAJbl /JAJds1 HHTErPUPOBAHHOH OLEHKH YPOBHA
chopMHpPOBAHHOCTH KOMIIETEHIIM I
Cocmasnaiowasn komnemeHyuu — NOJTHOMA 3HAHUU
- HyJIEBOH YpPOBEHB. HEBEPHBIC, HE apTyMEHTUPOBAHHBIC, C MHOXXECTBOM TPYOBIX
OImMOOK OTBEThI HA BOMPOCHI / OTBETHI HA JBa BOIMpPOCAa M3 TPEX IOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAaHUN HM)KE MUHUMAIBHBIX TPEOOBAHUI;
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- MUHUMAQJIbHBIM YPOBEHb. JJaHbl HE IOJIHBIC, HE TOYHBIE U apryMEHTUPOBAHHbBIC
OTBETHl Ha BONPOCHL. YPOBEHb 3HAHWUN HUXKE MUHUMAIbHBIX TpeOoBaHui. JlomyiieHo
MHOT'O TPYOBIX OIIHUOOK;

- TIOpPOTOBBII  YPOBEHb. JIaHbl  HENOCTATOYHO  MOJHBbIE, TOYHBIE U
apryMEHTUPOBAaHHbIE OTBEThI Ha BONpPOChl. [II0OXO 3HAaeT TEpMUHBI, ONPEACICHUS U
MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIECHHS, MPUHLMIMBL JOMyIIEHO MHOTO
HErpyOBbIX OIIHOOK;

- cpeaHuil ypoBeHb. J[aHbl TOCTAaTOYHO IOJIHBIE, TOYHBIE U APTyMEHTUPOBAHHBIE
OTBETHI Ha BOIPOCHL. B 11€IOM 3HAaeT TEPMUHBI, ONpPEAEICHUS U IMOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIICHUS, TPUHILIUIIBL. J{OTYIIIEHO HECKOIBKO HETPYObIX OIINOOK;

- IPOJABUHYTHIN YPOBEHbB: JaHbI MTOJTHbIEC, TOUHBIC U APTYMEHTUPOBAHHBIE OTBETHI HA
BONPOCHL. 3HAET TEPMUHBI, OINPEACICHUS M IOHSITHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLUEHUS, MPUHIMIBL. J[OMyIeHO HECKOIbKO HETPYObIX OIIHOOK;

- BBICOKHI YPOBEHb. JaHbl MOJHBIE, TOYHBIE U APTYMEHTHPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAE€T TEPMUHBI, ONPENCICHUS W IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHMS, IPUHLHUIIBI. J[ONyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnsaowas KomMnemeHyuu — yMeHus

- HYJEBOW YPOBEHB. IIOJIHOE OTCYTCTBHE IIOHUMAHHUS CYTH METOJUKU DPEIICHUS
33124, OMYIIEHO MHOYKECTBO IpyOeHix omuOoK / 3ajaHus He BBIMOIHEHBI BOOOIIIE;

- MUHMMAQJIbHBIA YPOBEHb. CJIa00€ MOHUMAaHWE CYTH METOIUKU PEIICHUsS 33JauH,
JOMyIIEeHbl TpyObie omuOku. Pemenus He oOocHoBaHbl. He ymeeT wuCHosib30BaTh
HOPMAaTHBHO-TEXHUYECKYIO JUTEparypy. He opueHTupyercs B CrienuaabHONM HAYYHOU
JIUTEepaType, HOPMATUBHO-TIPABOBBIX aKTaX;

- MOPOTOBBIM YPOBEHB: JOCTATOYHOE NOHMMAHHUE CYTH METOJMKU PELICHUs 3a/1a4H,
JomylieHsl  ommOKku. PemeHuss He Bcerma O0OOCHOBaHBL. YMEET HCIOIb30BaTh
HOPMaTHBHO-TEXHUUYECKYIO JUTeparypy. Ciado OpueHTUpYETCS B CHEUATLHON HAyYHOU
JUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

- CpEIHHHA YpOBEHb. B IEJIOM IIOHMMAeT CYTh METOJMKH pELICHUs 3a/adH,
nomyuieHbl ommOKku. Pemenus He Bcergja OOOCHOBaHBL. YMEET HCIONB30BATh
HOPMATUBHO-TEXHUYECKYIO M CHEIUAIBbHYI0 HAy4YHYIO JIATEpaTypy, HOPMATHBHO-
MIPABOBbBIE AKTHI;

- MPOABUHYTHI YpOBEHb. B IIEJIOM MOHMMAET CYTh METOJIUKUA DPEIICHUS 3aauH,
JonyiieHbl  HerouHocTu. (CrnocoOeH 00OCHOBaTh peUIeHHA. YMEET HCHOJIb30BaTh
HOPMATHBHO-TEXHUYECKYIO M CIEUUAIbHYI0 HAy4YHYIO0 JIMTEeparypy, HOPMAaTUBHO-
IIPABOBBIE AKTHI;

- BBICOKUWA YpOBEHb. MOHUMAET CYTh METOJMKU pemeHus 3agaud. CrnocobeH
000CHOBaTh pEIICHUs. YMEET UCHOIb30BATh HOPMATUBHO-TEXHUUECKYIO M CIELUATBbHYIO
HAYYHYIO JIUTEPATYPY, IEPEA0BOI 3apyOEKHBIN ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasnarowas komnemeHyuu — 81adeHue HagblKamu

- HyJEBOM ypOBEHb. HE MPOJEMOHCTPUPOBAI  HABBIKM  BBINOJIHEHUS
npoecCHoHaANbHBIX 3a/1a4. VICTIBITRIBAET CYIIECTBEHHBIE TPYAHOCTH TPH BBHIMIOJTHEHUU
OTIEJILHBIX 3aJIaHUM,

- MHMHUMAJbHBIA yPOBEHb. HE MPOJEMOHCTPUPOBAT HABBIKM BBINOJIHEHUS
npodeccuoHanbHbIX 3a/1a4. VICTIBITRIBACT CYIIECTBEHHBIE TPYAHOCTH TIPH BBHIMOJTHEHUU
OTIEJILHBIX 3aJIaHUMH,
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- TIOPOTOBBI YPOBEHB. BIAJEET OIBITOM TOTOBHOCTH K MPOQPECCHOHATHHON
JEATEIIBHOCTH W  TPOECCHOHATHPHOMY CaMOCOBEPIIICHCTBOBAHHUIO HAa IOPOTOBOM
ypoBHe. TpynoBsie AEHCTBHS BBITTOJIHSACT MEIJICHHO U HEKAYECTBCHHO,

- CpeIHUI ypOBEHB. BIIAJICET CPEIHUM OIBITOM TOTOBHOCTH K MPOdeCcCHOHATBHON
JIESTEIIBHOCTH U MPO(EeCCHOHATEHOMY CaMOCOBEPIICHCTBOBAHUIO. TPyAOBbIE JEHCTBUS
BBITIOJTHSET HAa CPETHEM YPOBHE 11O OBICTPOTE U KaueCTBY;

- TPOABUHYTBHIA YPOBEHB. BIAJACET OIBITOM H JOCTATOYHO BBIPAKCHHON
JUYHOCTHON TOTOBHOCTH K TPO(ECCHOHATBLHON ACATENHHOCTH U MPO(HECCHOHATEHOMY
CaMOCOBEPIIIEHCTBOBAHMIO. BBICTPO M KAUECTBEHHO BBITIOJIHAET TPYAOBBIC JCHCTBUS;

- BBICOKHI YPOBEHB. BIIAJICET OMBITOM M BBIPAKEHHOCTHIO JIMYHOCTHONH TOTOBHOCTH
K npodecCuoHaTLHON NEeATEeILHOCTU u npodeccuoHaTbHOMY
CaMOCOBEPIIIEHCTBOBAHUIO. BBICTPO M KAUECTBEHHO BBIMOIHSIET TPYAOBBIC JCHCTBU.

Obobwennas oyenka cghopmuposanHoCmu KOMnemeHyull

- HyJICBOM YPOBEHB. KOMIIETEHIIMU HE C(HOPMUPOBAHBI;

- MUHHUMQJIbHBIA ypOBEHb. 3HAYUTEIBHOE KOJUYECTBO KOMIIETCHIMH HE
c(hOpMHUPOBAHO;

- TIOPOTOBBIM YPOBEHB: BCE KOMIIETEHIIMU CPOPMHUPOBAHBI, HO OOJIBIIMHCTBO Ha
MIOPOTOBOM YPOBHE;

- CPEIHUM YPOBEHB. BCE KOMIIETEHIIMU CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- MPOABUHYTHIA YPOBEHH. BCE KOMIIETEHIIMH C(HOPMHUPOBAHBI HAa CpPETHEM WITU
BBEICOKOM YPOBHE;

- BBICOKHY YPOBEHB. BCE KOMIIETEHIINN C(HOPMHUPOBAHBI HAa BEICOKOM YPOBHE.

4.2. Bonnpochl K IK3aMeHy

1. 3amaun ¥ OCHOBHbIE HampaBieHUs Hayku «['eoXuMus» CBSI3b C APYTrUMHU
HayKaMH.

2. CrpoeHue aTOMOB XUMHYECKHX 3JEMEHTOB. DJEeMEHTapHble OOOJOUYKU U
XUMHUYECKUE CBOMCTBA aTOMOB, IpaBuiio Mo3zenes u Kocces.

3. CoctaB U cTpoeHHe aTOMHbIX siaep. HykioHbl, u3oTOmBI, U300apHI,
M30TOHBIL. [IoHATHE «MarnyecKux» 4nucell.

4, ['eoxumuyeckue KiaccuuKaum 3J€MEHTOB.

S. N3omopdusm, npumMepsl H30MOP(GHBIX 3aMEIICHHII

6. Bunbl u ¢pakropsl nzomopduszma

7. HampaBnenuss uCnosib30BaHUsI SIBJIEHUS HW30MOpPU3MA B Pa3IUYHBIX
OTpacisiX HAPOAHOTO XO3MCTBa.

8. Oco0eHHOoCTH TOBEAEHUSI U30MOP(PHBIX cMecel B Ouocdepe

9. [Tonumopdusm, ero BUubl, TpUMEPbI MOJIUMOPGHBIX MOAUDUKALIHIA

10. Crpoenue 3emiu, ee xuMuueckuid coctaB. ['unoresza Kamycruackoro A.®.

11. Knapku »71€MEHTOB, UX 3HAY€HUE B Ie€OJIOTUHU U 3Kosoruu. 3akoH Knapka-
Bepuaackoro.

12. CtpoeHue 3eMHOM KOPBI, €€ XUMUYECKUM COCTaB

13. OcHOBHBIE 3aKOHBI PACIIPOCTPAHEHUS JIEMEHTOB B 36MHOU KOPE.

14. DHeprus KpUCTAUIMUECKON PEIIETKH, METO/IbI €€ pacueTa

15. ATOMHBIE 1 HOHHBIE PaINyChl, 3aKOHOMEPHOCTH X U3MEHEHUS
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16. KoopanHanmoHHOe 9HUCII0, SBICHUE TOISPU3AIIH

17. O6mue cBeneHust 00 M30TOMNAX, UX PACHPOCTPaHEHUE B MPUPOJE, MPUUMUHBI
pa3aeNeHns U30TOTOB B TIPUPO/IL.

18. M3otombl yriepoaa, WX 3HAUCHHUE MPHU PEHICHHH T€0JI0r0-T€OXMMHYECKUX
3ajad.

19. N3oTombl KUCIOPOa ¥ X MPAKTHIECKOE 3HAUCHHUE.

20. M3oTombl CBUHIIA M UX MIPAKTHYECKOE 3HAUYCHNE.

21. V30TOmBI Cephl M MX MPAKTHYECKOE 3HAUYCHHE.

22. I'e0XUMHUYECKHUE ITUKIBI MATPAITTH XUMHYECKUX SJIEMEHTOB.

23. Buapl MUrpanuu XuMU4eCKIX JIEMEHTOB.

24. Tunsl MUTpaM XUMHYECKUX JIEMEHTOB.

25. BuyTpenHnue u BHENIHHE (DaKTOPBI MUTPAIUH.

26. ['eoxumuyeckue 6apbepbl, X KIaCCUPUKALINU.

217, DU3UKO-XUMUYECKHUE Oapbepbl, X KpaTKasi XapaKTepUCTUKA.

28. Mexanunueckue 0apbephbl, UX KpaTKas XapaKTEepUCTHKA

29. buoreoxumudeckue Oapbepbl, UX XapaKTEPUCTHKA.

30. Oco0eHHOCTH TEXHOTEHHBIX 0apbepoB.

31. Benymiue 37eMeHThI, IPUHIUIT TTOIBHXKHBIX KOMITIOHEHTOB.

32. TexHoreHes, eI U 3aJa4d T€OXMMHUH TEXHOTEeHEe3a.

33. TexHOreHHAsT MUTPAIASI XUMUYECKHUX JIEMEHTOB, €€ OCHOBHBIC OCOOCHHOCTH.

34. TlokazaTenu TeXHOTEHE3a.

35. Marma, npuunssl ee 1uddepeHuanmm.

36. 'eoxumuyeckue ocodeHHocTH AudhepeHInanud MarmMbl

37. OCHOBHBIC YEPThI TECOXUMHH YIBTPAOCHOBHBIX 1 OCHOBHBIX TIOPO/I.

38. OCHOBHBIE YePTHI T€OXUMHUU TIETMATHUTOB.

39. I'eoxumust MOCTMarMaTHYECKUX MPOIIECCOB.

40. ®akTopsl U BUIBI MeTaMophu3mMa

41. Munepanbhbie (hanuu MeTaMmophUIeCcKux mopo.

42. OCHOBHBIE MUHEPAJIOTOr€OXMMHUYECKHIE YePThl METaMOP(OHUIECKUX TTPOIIECCOB.

43. TlporpeccuBHBII W perpeccCUBHBI MeTamMOphu3M, UX T'C€OXUMHUUYECKHE
OCOOEHHOCTH.

44, TloHsTHe TUIIEPTeHe3a U €ro OTINYHE OT APYTUX MPOIIECCOB.

45. Tunel NPOIECCOB rUIEPreHesa.

46. 'eoxuMHU4eCKe 0COOCHHOCTH TPOIIECCOB BHIBETPHUBAHMS OCHOBHBIX M KHCIIBIX
TOPHBIX TTOPOSI.

47.buocdepa, ee reoxuMuueckue ocoOeHHocTH. KpyroBopoTbl BelIECTB B
ounocdepe.

48. OcobeHHOCTH MUTPALIH 3JIEMEHTOB B OHocdepe.

49. Oprannyeckoe BelecTBO OMoc(epbl, €ro XapaKTeprucTruKa

50. ®opmbI HaAXOKACHUS XUMHUECKHX 2JIEMEHTOB B Onocdepe.

51. Xapakrepuctuka OMoreHHON (OpMBI HaAXOXKACHUS 3JIeMEeHTOB. OCcoOeHHOCTH
YKUBOT'O BEIIIECTBA IJIAHETHI.

52.bnopuiabHOCTh SJIEMEHTOB, KOI(POUIIMEHT OWOJOTUYECKOTO TMOTJIOIICHHE.
MeTtobl pacueTa 3TUX OKa3aTeIICH.

53. CpenHuii XUMUYECKUA 1 KOMITOHEHTHBIN COCTaB KUBOTO BEIIECTBA.
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54. buoreoxumudeckue 3akonsl B.1.BepHaackoro

55. OCHOBHBIE OMOTEOXUMHUYECKHE U TEOXUMUYECKUE (PYHKIIUU KMBOTO BEIIECTBA
B Ouocdepe

56. broreHHbIe AIIEMEHTHI, UX KJIacCUu(puKaIius.

57. DBoronus coctaBa buochepsl

58. O01as xapakTepUCTUKA TEOXUMUYECKUX JIaHadTOB

59.Knaccudukaimss reoXMMHYECKUX JaHAMA(PTOB MO TaKCOHOMETPUYECKUM
YPOBHSIM

60.3akoHBI M 3aKOHOMEPHOCTH TIOBEICHHUS XUMHUYECKHUX DSJIEMEHTOB B Pa3HBIX
nanamadTax

IIpumep IK3aMeHALMOHHOTO OHMIeTa

I'OYBIIO «/loHenknii HANMOHAJIbHbIN TEXHHUYECKUI YHUBEPCUTET»

[Iporpamma: CTIeUATIUTET
(bakanaBpHar, CrieIUAUTET,
MarucTparypa)
Hamnpapnenue moaroToBku (CrenuanibHOCTD): 21.05.02 «ITpuknaaHas TeoIOTUs»

(xom, Ha3BaHUE)

[Tpoduip (MarucTepckas mporpamma, ['eonoruueckas  cbeMka, TIOUCKH U
CreLUaTH3aIus): pa3Beqka MECTOPOKICHUM TBEPAbIX
MOJIE3HBIX UCKOMAEMBIX

(na3BaHue)
Cemecrp: oceHHMit cemectp yuebHoro roga 20 -20 r.r.
VYuyebHas OO1as reoxumMus
JIMCITUTLTHHA!
BUJIET Nel
1. ['eoxummyeckue KaaccuPuKammy 3JIEMEHTOB.
2. BuyTpennue u BHemHNE (GaKTOPbl MUTPAIUH.
3. OcobeHHOCTH MUTpAILH 3JIEMEHTOB B Onocdepe.
4, TecToBoe 3aganue
YT1BepxKIAECHO Ha 3acemanuu | "'I'eomoruda u pazseaxa MITI"
kadenpsl
(HanMeHOBaHME Kadeaphbl MOJTHOCTHIO)
ITpoToxon Ne oT .20 T.. ‘ ‘
3aB. kadempoit Kymenko B.U.
(monrmuce) (©.1.0.)
DK3aMeHaTop IIpockypns F0.A.
(monrmuce) (©.1.0.)




IIpumep TecTOBOrO 3a1aHUS

Bonpocel
Ne BOIIPOC Ne
BOII- oT-
poca Be-
Ta
1 Kto siBisieTcst ocHoBaTenem Hayku «I eoXxummusi»
2 JlaTh ompejelieHne TMOHSATHIO «IHEPTHUS KPUCTALIMYECKOW pPEelIeTKH
MUHEPAJIOBY
3 YTo OTHOCST K BHYTPEHHUM (haKTOpamM MUTpaIun
4 UYrto npeacTanisieT co00i M30BaJICHTHBIN H30MOPPU3IM
5 Kak paccuutThiBaeTcsi SHEpPrus KPUCTALIMYECKOM pEIIeTKH I10
dbopmyne bopna
6 YTo Takoe KOMIUIEKCHBIA T€OXMMHUYECKHUI Oapbep
7 UTto Takoe TeXHODHUIBHOCTH
8 Uro mpexacraBmsier  coOOM  mpolecc — KPUCTAILTU3AIMOHHOM
T hepeHIUAIIIN MarMbl
9 K kako#i rpyIie 3JIeMEeHTOB TPAaHUTHBIX IETMAaTUTOB OTHOCHTCS LI
10 Kakoit w3 wmuHepasioB OTHOCHUTCS K ¢alud 3€JICHUX CIIaHIIEB
PErHOHAIILHOTO MeTamopdu3ma
Bo3MoKHbIE BADHAHTHI OTBETOB
Ne Bo3moxkHbIe BADHAHTHI OTBETOB
BOII-
poca
1 1) ®epcman, 2) Bunorpanos, 3) Ilepensman, 4) Bepaanckuii, 5) Jlokyuaen
2 1) nmedext maccel, 2) pabora, HeoOXoauMmas Jisi Pa3lEICHUS TPAMMOJICKYJIbI
BEIIIECTBA HAa COCTABJIAIOIINE MOHBI, 3) pe3yJIbTaT YMHOKCHHS JIe(heKTa MacChl Ha
CKOpOCTb CBeTa, 4) yneabHbIi 1eheKT MacChl
3 1)pH, 2)Eh, 3)T, 4)P, 5)rpaBuranuoHHsie cBOiCTBa
4 1) w3oMop(du3M 3JIEMEHTOB C OJMHAKOBOW BaJICHTHOCTHIO, 2) CaMOOYHIIICHUC
MUHEpaIOB, 3) 3aMCIEHUEC OJHOTO JJCMEHTa JPYrUM B HE3HAYUTEIbHBIX
Konu4ecTBax, 4) n3oMop(hU3M IEMEHTOB C Pa3HON BaJIEHTHOCTHIO
5 1) U=293asw;*W,/(rctry), 2) U=256,1*Znew*W,/(I+r,), 3)
U=256,1¢(a*DK+b*DK,), 4) U=256,1¢(a*DK;+b*DK, +C*DK3+d*DK, ....), 5)
N=A-Z, 6) P = AM/A
6 1) pe3ynbTaT HAJIOXKEHUSA JBYX WJIA HECKOJBKHX  B3aMMOCBS3aHHBIX
TCOXMMUYECKHX MPOIIECCOB Ha OJTHOM ydacTke, 2) Oapbep, Ha KOTOPBIi BEIIECTBO
MOCTYMaeT TOJbKO C OJHOW CTOpOHBI, 3) Oapbep, HAa KOTOPBIH BEMICCTBO
MOCTYMAET C Pa3HBIX CTOPOH
7 1) orHomieHWE MOOBIUM 3JIEMEHTa K €ro KJIApKy; 20THOIICHUE COJCPIKaHUS
9JIEMECHTA B JKUBOM BEIIECTBE K KJIAPKy ITOTO K€ 3JEMEHTa B 3eMHOM kope, 3)
OTHOIIICHHE TEXHODUIBHOCTH dJIEMEHTa K €ro OMOpHIbHOCTH, 4) KIapK MOYBHI, 5)
YpOBEHb MeCTHOTO hoHA
8 1) kpucTayuM3anys nNpu cHUWxXeHuu T , 2) pacciaoeHue Marmbl, 3) KOHICHTPAIUS
no npaswity Coppa, 4) mporecc yCBOSHUs MarMoi BMEIIAOIIUX OPOJT
9 1) Benymue, 2) riiaBHbie, 3) HOpMalbHBIC, 4) ciydaiiHble, 5) 3ampelnieHHbIe
10 1) kaonuHuUT, 2) ansout, 3) ouorut, 4) rpanar, 5) xkaneut, 6) XJIOpHUT

13
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4.3. Kputepum onieHUBaHUA

CpencTBaMH OIICHUBAHUS SIBIISTFOTCS:

- DK3aMEHAI[MOHHAs UTOroBas paboTa,;

— BBITIOJTHCHHE JIAOOPATOPHBIX pabOT U UX 3allHTA,

— OpraHu3alMOHHO-y4YeOHas paboTa CTy/ICHTa B Ay TUTOPHH,

- CaMOCTOSTENIbHAS paboTa CTY/ICHTA;

Nrorosas ortenka nmo 100-6amapHO# miKkaie onpenenseTcs CyMMoi 0auioB 3a
CIIEAYIOIINE BUABI pa0OT COTIIACHO TAOIHUIIE:

Buibl pabot MakcumanbHOE KOJMYECTBO OAJNIOB

DK3amMeHalroHHas pabora 60

BrlinonHenue gabopaTopHbIX paboOT M UX 14

3aIuTa

OpraHuzaimoHHO-y4eOHas pabota 14

CTYJICHTA B ayIUTOPUHU

CamocTosiTenbHas pabota 12

Uroro: 100

OpranuzaimoHHO-y4eOHas paboTa CTy/I€HTa B ayJUTOPUHU OIICHUBAETCA HA OCHOBE
TaKMX KPUTEPHUEB KaK IMOCEHIAEMOCTh 3aHSTHH, aKTUBHOCTb BO BpeMs MPOBEICHUS
JICKIIMOHHBIX M JIAOOPATOPHBIX 3aHATHH (BOMPOCHI JIGKTOPY MO TEME JICKIIMOHHOTO
MaTepuania, ydacTue B 0OCYXKJICHUH MPONIECHHOrO MaTepualia, paboTa ¢ KOJUICKIIUSIMU
MHUHEpAJIOB M TOPHBIX TOPOJ, PEIICHHE 3aJa4y y JOCKH U T.M.). OpraHu3aloHHO-
yueOHast paboTa CTyIeHTa MaKCUMaJIbHO OlleHnBaeTcs B 14 6asos.

CamocrosiTennbHast paboTa  CTYJCHTOB  MpeaycMaTpuUBaeT TOJATOTOBKY K
JICKIIMOHHBIM ¥ TIPAKTUYECKAM 3aHSATHSAM, BBITTOJHCHUS WHAWNBUIAYAJIHLHOTO 3aJaHMS,
H3y4YeHUE y4eOHOM M METOAMYECKOW JMTepaTyphl, COCTaBICHUE KOHCIIEKTOB, 3alllATa
nokJanoB. CamocTosiTenbHas paboTa MakCUMaJIbHO OlleHuBaeTcs B 1 Oanmin mo kakaoi
teme. Beero — 12 6amnos.

3amuTa J1abopaTopHBIX padOT MPOBOIUTCS B BUAC coOece0BaHUs. BrImoHeHHE
BcexX J1abopaTOpHBIX pabOT, NPEAYCMOTPEHHBIX YUYEOHBIM TIUIAHOM, SIBIISIETCS
o0s3aTeNIbHBIM. BpIMoHEHWE J1a0opaTOpHBIX pPabOT M WX 3allduTa MaKCHUMAaJIbHO
OLIEHMBAIOTCS B 2 Oajuia 3a Kaxayro temy. Beero — 14 Gamos.

MakcumanbHOE KOJMYECTBO OaIOB, KOTOPOE MOXKET MOJYyYHTh CTYIEHT 3a
BBITIOJIHEHHE JTA0OPATOPHBIX PaboT, COCTABISIET / OAJIIOB.

Ornenka 9K3aMEHAIIMOHHOTO HWCTBITaHUS (HOpPMUPYETCS KaKk CyMMa OaJlioB
HAaOpaHHBIX 3a OTBETHI HAa BOIPOCHl Ouierta. MakcuMmanbHas oOmas cymma Oaiios,
KOTOPYIO MOXKET TOJIYYHUTh CTYJICHT, YCIICIITHO BBITTOJIHUB BCE BUJIbI AK3aMEHAIIMOHHBIX
3a/laHuid, coctanisier 60 O6anios.

OrneHka SK3aMCHAIIMOHHOTO UCHBITAaHHS (QOPMHUPYETCS Kak cyMMa OaJljloB
HaOpaHHBIX 32 OTBETHl HAa 3 BOIPOCA M OJIHO TECTOBOE 3ajmaHue Ouieta. ITo xkaxxmomy
BOIIPOCY:
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— «15 6anmIoB» — BBICTABIISICTCS B CiIy4ae MOJIHOTO MPaBUILHOTO OTBETAa HA BCE TPH
Boripoca ¥ Ha 9-10 BoOmMpOCOB TECTOBOIO 3aJlaHMsl, €CJIM IPH OTBETE Ha BOIPOCHI
CTYJICHT TPOSBWJI BBICOKMH YpOBEHb 3HAHUH, OTBETHI H3JIOKEHBI TPAMOTHO H
MOCJIEAOBATEIbHO, C HMCIIOJIb30BaHUEM 3HAHUM, IMOJYYCHHBIX IMPU HU3YUYCHUH APYTUX
JTUCLMIUIMH, C TBOPUYECKUM IOJIX0JI0M U YMEHHEM (OPMYJIUPOBATH BHIBOJIHI;

— «12 GamIoB» — BBICTABJISAETCS, €CJIM MPU OTBETE HA BOIPOC CTYJICHT IPOSBHUI
BBICOKMI ypOBEHb 3HAHWM MPU OTBETE Ha 3 BOINpOcCa U Ha /-8 BOMPOCOB TECTOBOIO
3alaHds, TI0Ka3aJl yMEHHWE TMPUMEHSATh TEOPETHUECKUE 3HAHUA JUIsl pelIeHUs
MOCTABJICHHBIX 33]1a4, yMeeT (DOpMyJIMpOBaTh BEIBOBI, OJTHAKO IMPU OTBETE HA BOMIPOCHI
JOTYCTUJ HEKOTOPbhIE HETOYHOCTH, HEJOCTATOYHO OOOCHOBAJ JOMYIICHHS, KOTOPHIC
WCITOJIB30BAJIMCH TIPH PEIICHUH 3aa49H;

— «10 6annoB» — BBICTABISAETCS, €CIIM MPU OTBETE HA BOMPOC CTYACHT OOHAPY KU
yMeHHEe CBOOOHO TIPEIOCTABIIATh MPABMWIIBHBIC OTBETHI Ha MOCTABJICHHBIC 3 BOMpOca U
Ha 5-6 BOMPOCOB TECTOBOIO 3aJaHUsl C KCIOJb30BAaHUEM 3HAHUM, MPUOOPETECHHBIX
paHee; HO UMEIOTCSI HECYIIIECTBEHHbBIE HEJIOCTATKH, OIMIMOKH B pacueTax U HapylIeHHUE
MOCJIEIOBATEILHOCTH U3JIOKEHUS MaTEpUAIIa;

— «5 0aIoB» — BBICTABIIAETCS, €CIU MPHU OTBETE HAa BOMPOC CTYJEHT OOHAPY U
0a3oBbIe 3HaHUS MO 2-3 BONpOCaM U OTBETWJ Ha 3-4 BoIpoca TECTOBOTO 3ajaHMus,
OJIHAKO JOMYCTUJI CYIIIECTBEHHbIC OIIMOKH MPU OTBETE, HE CMOI CHUCTEMaTHU3UPOBATh
WCXOJTHBIC TaHHBIE U COPMYITHPOBATH BHIBOIHI;

— «3 0aI0B» — BBICTABIISICTCS, €CJIM TIPH OTBETE HA BOMPOCHI CTYJECHT OOHAPY U
BJIAJICHUEC  OCHOBHBIMH  TIOJIOKCHUSIMH ~ Marepuaja, HO  (parMeHTapHO U
HETOCJICIOBATEeILHO JaeT OTBETHl Ha TIOCTABJICHHBIC BOMPOCH], IOKa3ajd ciaadbie
MPAKTUYECKUE HABBIKU U CACIIAN IPUHITUITHATBHBIC OITUOKH, JOITYCTHII OITUOKY WU HE
OTBETHJI Ha BOIIPOCHI TECTOBOTO 3aaHMUS,

— «0 GaymoB» — BBICTABJISAETCS, €CIM OTCYTCTBYIOT OTBETHI Ha BOIIPOCHI OMIIETA U
TECTOBOTO 3aJlaHMsl WJIM TIPU OTBETaX CTYJEHT OOHAPYKUJ HE3HAUYMTENbHBIN O0Iui
00BeM 3HAHUM, JOMYCTUJ MIPUHITUIIUATILHBIE OMIMOKH, KOTOPHIC HE JTaI0T BO3MOXKHOCTh
BBITIOJIHUTD 3a/IaHHUE.

Tekymui KOHTPOJb 3HAHUM CTYACHTOB NPOU3BOAUTCA IO pe3yJibTaTam
BBITIOJIHEHUS JIA0OPATOPHBIX PabOT M BO BpPEMsS KOHTPOJIBHBIX OMNPOCOB B XOJIE
MPOBEICHUS 3aHATHUH.

[Tomyuennass omenka mno 100-OaymibHON 1IKane OMNpeAenseT OIEHKY IO
rocyJiapcTBeHHo mkasne u mkaine ECTS:

Cymma 6amioB Orenka Ortenka
no 100-6anpHOI mIKane no mkane ECTS 110 TOCYAAPCTBEHHOM IIKaJIe
90-100 A Otiu4no / 3a4TeHO
80-89 B Xo /
7579 c potiio / 3a4TeHo
70-74 D
60-69 E VY 10BJIETBOPUTENHHO / 3a4TEHO
35-59 F He /
0-34 =4 YJIOBJICTBOPUTEIILHO / HE 3a4TEHO

* — ¢ 00s3aTENIHbHEIM IMOBTOPHBIM U3YUCHUCM OAUCHUIIIINHBI.
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4.4, IIpuMep TeKylIero onpoca Ha JJabopaTOPHBIX 3aHITUAX

JlabopaTopHas pabota Ha Temy: Pemienue 3aaa4 mo uzomoppusmy

Bompock! mpu TexyIem ompoce:

UYto Takoe nzomophuzm?

[TpuBeanTe mpuMepsl N30MOP(HBIX 3aMEIICHUHI

Kakue Buapl m3oMopdu3Ma BbI 3HaeTe?

[lepeuncnure dpakTopbl H3OMOPPU3MA.

Kak ucnomnsiyercs siBjaeHre u30oMOppu3Ma B Pa3IWYHBIX OTPACIAX HAPOIHOTO
XO3SIMCTBA.

6. Kak BemyT cebst m3omopdHbIe cMecu B Onocdepe?

oM E

5 PEKOMEHIAYEMAS JIUTEPATYPA

I. OcHOBHas1 JuTEpaTypa

1. Yeptro, H.K. TI'eoxumus: y4eOHO-METONMUECKOE IMOCOOHE [DnexTpoHHBII

pecypc] /H.K.Yeprko, Munck: BI'Y, 2016 r. - 295 crp., Pexum pocryma:

http://ed.donntu.org/books/20/cd9536.pdf - 3aru. ¢ sxpaHa. |
2. JlykameB O.B.I'eoxuMuyeckne METOJBI IMOUCKOB [DaekTpoHHBIH pecypc]./
O.B.JIlykameB, Mmuack: bI'Y, 2016 r. - 102c., Pexum pgocryna::
|http://ed.donntu.org/books/cd3346.pdf} 3arm. ¢ skpana.
3. BopommjoB, B.I'. T'eoxumuyeckne METONBI TOMCKOB MECTOPOXK3ICHUN
TIOJI3HBIX MCKOMAEMbIX: ydeOHoe mocodue [DnekrponHsiii pecypc] /B.I.Bopommios. —
Tomckuii  moiMTexHHYEeCKMd  yHuBepcuteT. — Tomck: HM3p-Bo  Tomckoro

noJuTexHuyeckoro  ynupepcurera, 2012 - 104c. - Pexum  gocryna:
|http://ed.donntu.org/books/cd3341.pdf} 3arm. ¢ sxpana.

II. lonmoiHUuTEIbHAS JMTEpPATypa

4.MoxHay, M.®. T'econorus [DnexkTpoHHBIH pecypc]: yueOHuK st By30B. KH. 2 :
I'eonuramuka / M. ®@. Moxnay, T. 1. [Ipokodresa ; M.®d. Moxnau, T.U. [Ipokodnena ;
['OYBIIO "Poc. roc. rugpomer. yu-t". - 10 M0. - Caunkr-IlerepOypr : PITMY, 2012. -
Pesxum noctyna: |http://ed.donntu.org/books/19/cd9187.pdf|- 3arm. ¢ sxpana.

5. Beicoukuii, 3. A. ['eHe3uc MeCTOPOXKACHUI MOJIE3HBIX UCKOIMAEMBbIX : TTOCOOUe
Ui CTYJCHTOB, OOydaromuxcs mo cren. «['eosorust ¥ pa3Beika MECTOPOKIACHUMN
TIOJIC3HBIX MCKOMaeMbIX» [DnekTponnslid pecypce] / D. A. Beiconkuii. — Munck: BI'Y,
2012. — 147 c.- Pexum noctyna: |http://ed.donntu.org/books/17/cd6263.pdf| - 3arn. ¢
IKpaHa.
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6 YYHEBHO-METOANMYECKOE OBECIIEYHEHUE JTUCHUIIJINHBI

Y4eOHO-MeTOAMYECKHE N31aHNs, pa3paborannbie B JJonHTY:

K neknmsam:
1. Ipockypus F0.A. KoncrnekT nekuuii mo auciuiuimae «OOImas reoxumus» /

FO. A .Tlpockypus - Houenk: JouHTY, 2023. — 141 c. (mocTymn yepe3 JMYHBIA KaOWHET
CTY/ICHTA).

K 1a00paTOpHBIM 3aHITHUSIM:

2. Ipockypus HO.A. Meronuyeckue pEKOMEHIAIMU JJIsi  TMPOBEACHUS
Ja0OpaTOPHBIX  3aHATHI MO JUCHUIUIMHE ©0a30BOM 4YacTh y4yeOHOro IulaHa
MaTEMaTHYECKOTO U €CTECTBEHHO-HAYYHOTO IHKIa «O0IIast reOXuMuUs» [DIeKTpOHHBIN
pecypc]: A CTYyIEHTOB YpOBHS NPOGECCHOHAIBLHOTO OOYYCHHUS «CICIUAIHCT II0
cnenuanpHoctn 21.05.02 «[lIpuknagnas reosorus» Bcex ¢opMm oOyudeHus / COCT.
FO.A.Tlpockypus. — Dnekrpon. naH. (1 daiin: 2081 K6). — JJoneuk: JJOHHTY, 2020 —
Pexxum nocryna: |http://ed.donntu.org/books/20/m4946.pdf]

3. MeTronuyeckue peKOMEHIAIMH Il CaMOCTOSITENbHON pabOThl IO JTUCHUIUIMHE
0a30BOM yacTH y4uyeOHOro miaaHa npodeccuoHanbHOro IuKiaa «OOmas reoxXuMus»
[DnekTpoHHBIH pecypc] : U CTYICHTOB YPOBHS TPO(ECCHOHATBHOTO OOYYCHUS
«crienmanuct» 1o crenuanbHocTH 21.05.02 «Ilpukmagnas reomorusi» Bcex (opm
ooyuennss / TOYBIIO «/IOHHTY», Kad. reojorum u pa3BeAKd MECTOPOXKICHHIA
MOJIE3HBIX HCKOoMaeMbIX ; cocT. FO.A . ITpockypHs. — Dnektpon. aaH. (1 daitn: 100 K6). —
Hownernx : JJOHHTY, 2023. — (mocTym uepe3 JTUYHBINA KaOUHET CTY/ICHTA).

JIEKTPOHHO-UH(OPMAIIHOHHBIE pecypchl
ABC JJIOHHTY —|http://donntu.ru/library|.
9BC IPR SMART —|http://www.iprbookshop.ru|

Internet-pecypcnbi
http://library.donntu.edu.ua|

http://www.geokniga.org/books|
http://rudocs.exdat.com
http://ea.donntu.edu.ua

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE AUCHOUIIJINHBI

1.Yuebnas ayautopust Ne3.155 kopmyc 3 st mpoBeneHHS JIEKIIMOHHBIX U
71a00paTOPHBIX 3aHATHH, (MyJIbTUMeAUIHOE 00OpyIOBaHME. HOYTOYK, OneparmoHHas
cucrema Microsoft Windows XP  Libreoffice 5.3.4.(2017), cnernuanu3upoBaHHast
MeOeb: (mocka ayJIUTOpHAas, apThl, TUIPOXUMHUYECKAs Kapra CHT;
ruaporeonornyeckas kapra CHI'; kapTa OCHOBHBIX METAJIOT€HUYECKHUX 30H; IJIAKaT C
KOCMUYECKHUMH CHUMKaMH, T€0XpOHOJIoTHUYecKas Tabnuia; reosoruyeckas kapra CHT
TekToHn4eckas kapra CHI'.)


http://ed.donntu.org/books/20/m4946.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
http://library.donntu.edu.ua/
http://www.geokniga.org/books
http://rudocs.exdat.com/
http://ea.donntu.edu.ua/

2. TTomernieHus UIsl CaMOCTOSTEIILHON paOOThI ¢ BO3MOKHOCTBIO MOIKIFOUYCHHS
K cetu «MHTepHET» M 00ECIeYCHUEM JOCTYIa B JJICKTPOHHYIO WH(POPMAIIMOHHO-
00pa30BaTEIIbHYIO CpEy OpraHU3alliH. YHUTAJbHBIC 3aibl, yuyeOHbIe Kopmyca 2, 3
(KommproTepHasi TEXHHKAa ¢ BO3MOXHOCTBIO MOJKIIOYCHHUS K ceTH «MHTepHeT» u
00CCIIeYCHHEM JIOCTYIA B AJICKTPOHHYI0 MH()OPMAIMOHHO-00Pa30BaTEIILHYIO CPEIy
(OUOC AOHHTY) u snekrponHo-oubinoTeunyto cucremy (DBC IPRbooks), a
TaKXe BO3MOXXHOCThIO WHAMBHYaIbHOTO HEOTPAHUYCHHOTO JOCTyIa 00yJYarOIIMXCs
B OBC 1 DUOC nocpencrsom Wi-Fi ¢ mepcoHabHBIX MOOMIBHBIX ycTpoicTB. OC —
Microsoft Windows 7, Open Office 2.0.3 — oOmectBennas nuiensus MPL
2.0/Grubloaderfor ALT Linux — mmmensus GNU LGPL v3/ Mozilla Firefox —
marnersuss MPL 2.0, Moodle (Modular Object — Oriented Dynamic Learning
Environment) — munensus GNU GPL).
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