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1. HammeHOBaHMe JUCHUIIINHBI
Munepanorus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 05.03.01 ['eosorus

HaIPaBJIECHHOCTH | '€0JIOTHS U TEOXUMHUS TOPIOYNX UCKOMTAEMbIX



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs IUCHUILTHHEI MUHepaaorus y ooy4Jaromnierocs J0KHBI OBITh C(hOPMUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

05.03.01 I'eomorust (HampaBIEHHOCTH : [ '€0I0THS U TEOXUMUS TOPIOYUX UCKOMIAEMBIX )
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

05.03.01 I'eonorus (HanmpaBIeHHOCTH: 1'€0JI0THS ¥ TEOXUMMSI TOPIOUUX

(ak.4ac.)

HCKOMAeMBbIX )
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 2,3
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 5
O0beM JUCHUILIMHBI (AK.YaC.) 180
KonTakTHasi padora ¢ 70
npenoaaBartesieM (aK.4ac.),
B TOM 4HCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOPHBIX 42
padoT, 3aHATHI IO
HHOCTPAHHOMY SI3bIKY
CamocrosiTesibHas paboTa 110

@®opMbI TeKyl1ero KOHTPOJIS

HToroBoe KOHTposIbHOE MeponpusTue (2)
[TucbmMeHHOE KOHTPOJIBHOE MeponpusiTe (9)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (2 TpumecTp)
Ox3ameH (3 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Mumnepanorus.IlepBblii cemecTp
JlucumruinHa COCTOUT U3 ABYX YacTei.
[TepBas gyacThb — «OOIIast MUHEPATIOTUS.
Bropas yacts — «I'eHeTHnueckass MUHEPAIOTUSD.

Pa3znen 1. BBeneHue B MUHEpPaJIOTHIO
MuHepanorus — Hayka 0 MUHEpaJiax, COCTaB, CTPOCHHE, CBOMCTBA, YCIOBHUAX 00pa30BaHUs U U3MEHEHUSI.

Tema 1. IlousiTue 0 MUHepaJie, ICTOPUS BOBHUKHOBEHHUS U PA3BUTUS MUHEPAJIOTUH,
KOHCTUTYLMSI MUHEPAJIOB.
MuHepan kak OCHOBa HayKyd O MHHEPaJIbHOM BelllecTBe. MuHepanorus B rry0okoil peBHOCTH. Pacimpenue
MUHepajiornyeckux 3HaHui. Mcropuyeckue ocoOEHHOCTH B OPOH30BBIM U *kKesle3HbIN BeK. YeTripe
HMCTOPUYECKHUX MEPUOA Pa3BUTHS MUHEPATIOTHUH.

Tema 2. Mop@osiorusi MuHepaJioB, IBOMHUKHU M IMUTAKCUYECKHE CPOCTKH.
O npupone MUHEPAIOB.
A. Mopodomnorusi MUHEpaIbHBIX WHAUBUIOB.
b. Mopdosnorus MuHepaabHbIX arperaTos.

Tema 3. KpucrajioxumMuueckasa KjiacCH(pPpuKamusa MUHEPAJIOB.
Hcropudeckas 4acTh pa3BUTHs Kiaccuukanuu MuHepanoB. CoBpeMeHHAs KPUCTAIIIOXUMHUYECKAs
KJaccuUKalvs MUHEPAIOB IBYX MPUHIIUIIAX- KPUCTAIUTMYECKOE CTPOCHUE MUHEPATIOB U XUMHUYECKHI COCTaB.
I/ICTOpI/I‘IeCKaSI 4JacCTb pa3BUTHUA Knaccmbmcam/m MHHCPAJIOB. COBpCMeHHaH KPUCTATINIOXUMHUYICCKad
KJ'IaCCI/I(i)I/IKaHI/ISI MHHCPAJIOB ABYX INPUHIOHIIAX- KPUCTATITIMYUCCKOC CTPOCHUEC MUHEPAJIOB U XUMHUYECKUH COCTaB.

Paznen 2. KoncTuTynusi MUHepaJioB
[Ton KOHCTUTYLIMEN MUHEPATIOB MOHUMAIOT XUMUYECKHUII COCTAaB U BHYTPEHHEE CTPOCHHE MUHEPAJIOB, KOTOPbIE
B3aMMOCBS3aHbI MEXy COOOH U SBISIOTCS BAXKHEHIIIMMH CBOMCTBAMU MHUHEPAJIOB.
KoHctutynus MuHepanoB OnpeaensieTcsi COCTABISIOIMIMMI MUHEPAIIbI CTPYKTYPHBIMH €AMHUIIAMU (aATOMaMu 1
HOHAMHU).
[Ipu 06pazoBaHNM MUHEPAJIOB €T0 CTPYKTYPHBIE €AMHULIBI CTPEMSTCS K CHMMETPUYHOMY PACTIONIOKEHHUIO U
onpeaenEéHHON KOOPAUHAIINH, YTO MIPUBOIUT K 00pa30BaHUIO TPEXMEPHBIX MEPUOUUECKUX CTPYKTYD,
BBIPXXEHHBIX B BUJIE TPOCTPAHCTBEHHBIX KPUCTATNIMUECKUX PEHIETOK.
[IpocTpancTBeHHAs pemIETKA COCTOUT U3 AJIEMEHTAPHBIX STYEEK CO CBOMCTBEHHBIMHU UM «IIOCTOSTHHBIMU
pemérox — ao, bo, co, B, d, y-

Tema 1. KoHcTuTynIUsI MUHEPAJI0B. XMMHUYECKHUI COCTAB MUHEPAJIOB
KoHcTuTyius MuHEepaaoB ONpeaeNsieTCs COCTABISIONMMU MUHEPAIbl CTPYKTYPHBIMU €IMHUIIAMU (aTOMaMU U
HMOHAMM).
[Ipu oOpazoBaHMM MUHEPAJIOB €TI0 CTPYKTYPHBIE IUHUIIBI CTPEMSITCS K CHMMETPUYHOMY PACTIONOKCHHUIO U
ornpeaenEéHHON KOOPAUHAIINH, YTO IPUBOJIUT K 00pa30BaHUIO TPEXMEPHBIX MEPHUOJUUYECKUX CTPYKTYD,
BBIPA)XCHHBIX B BUJIE TPOCTPAHCTBEHHBIX KPUCTANIMYECKUX PEHIETOK.
[IpocTpancTBeHHas pelIETKa COCTOUT U3 AJIEMEHTAPHBIX SYEEK CO CBOMCTBEHHBIMU UM «IIOCTOSTHHBIMUY
peméTok — ao, bo, co, B, 4, v.

Tema 2. U3omopdusm u moauMoppu3sM MUHEPAIOB
N3omopdusm - 3amerieHne aTOMOB U HOHOB B y3J1aX KPUCTAIUTMYECKOM PEIIeTKH MUHEpasia 0e3 HapyIIeHUs e

CTPYKTYPBI.
[Tomumopdusm, Kak BIUSET XUMUYECKOE BEIECTBO, C KPUCTANTUYECKUMH PEIIETKAMU Pa3IMYHBIX BHJIOB



(paznu4HbIe BUABI CAMMETPUU U CHHTOHUH).

Tema 3. @opMbl HAXO0KIEHNUSI BOJAbI B MUHEPAJIaX
oga n MI/IHepaJIOB YEM OHH CBs3AaHBI. BOI[a B MI/IHepaJIaX Tpex THIIOB: KpHCTaHHHSaHHOHHOﬁ, I.[GOJIPITHOﬁ nu
a7ICOPOITMOHHOM.

Tema 4. KpucraioxumMmnueckasi CTpPyKTypa MUHEPaJIoOB
CTpyKTypHBIMU €IMHUIIAMU MUHEPAJIOB SIBJISIOTCS aTOMBI, HOHBI, PEKE MOJICKYJIBI.
DNEeKTPOHBI, BpAIIAIOIINECs BOKPYT sJIpa, UX CBOWCTBA U SHEPTETHUECKHE COCTOSHUE, 00YCITaBIMBAIOT
CIIOCOOHOCTH aTOMOB BCTYIIATh B COEIMHEHNUE, T.€. 00Pa30BBIBATH MUHEPATIBL.
Kaxxnoe cocTossHuE 37IEKTPOHOB B aTOME OTpeeNisieTcs: 4-Msi KBAaHTOBBIMU YHCIIaMu: 1, 1, ml, ms,
[To cTenenu 0THOPOTHOCTH CBSA3EH B CTPYKTYpax BCE MUHEPAIbl MOTYT OBITh pa3/e/ICHbI Ha JBA TUMA!
TOMOJIECMUYECKHUE U TETEPOIECMUUYECKHE.

Tema 5. Tunbl XMuMHYECKHUX CBSI3ell M XUMUYECKHE (DOPMYJIbI MIHEPAJIOB
XUMHUYECKas CBSA3b, PE3YJIbTAT IBHKEHUS JIEKTPOHOB BHEITHHUX (BaJCHTHBIX) 000JI0UEK B MPOCTPAHCTBE
MCXKAY saapaMnu B33HMOII€I>'ICTBYIOHIPIX aTOMOB.
I'maBHEHIIMMU TUTI CBs31, B MUHCpAJIaX: MOHHAA, KOBAJICHTHAsA, MCTAJIJIMUCCKAsA, MOJICKYJIIpHasd, JOHOPHO -
aKenTopHasi.

Tema 6. Mopdosiorusi MuHepaJioB
O npupoae MUHEPAIOB.
A. Mopdodomnorust MUHEpaJIbHBIX WHAUBUIIOB.
b. Mopdosnorus MuHepaabHbIX arperaTos.

Tema 7. [IBOHUKM U INMUTAKCHYECKHE CPOCTKHU
Kpucranisl MunepanoB: IBOMHUKY U cpocTKU. 1) [lapannensHbie CpOCTKU: BCE TpaHU OJTHOIO MUHEpaja
napajJiesIbHbl TPaHsIM Jpyroro. (mapauiesbHO — IUCTOBATHIC arperartsl). 2) JIBOWHUKU: 3aKOHOMEPHOE
CpacTaHue JIByX KPUCTAJIJIOB OJTHOTO U TOTO K€ MUHEpPajia, B KOTOPHIX OJIMH HHIUBHU MOKET OBITh BBIBEJCH U3
JPYTroro OTpa’kKeHUEM B INIOCKOCTH, TOBOPOoTOM Ha 180 Bokpyr ocu M myteM uaBepcuu. Konuuecrsa
KPUCTAJUIOB CPOCTKH APYT C IPYTOM: IBOWHHUKH, TPOMHUKH, YETBEPHUKH U T.J.

Pazgen 3. Kpucrasmnoxumuueckasi Kjiaccupurkanusi MUHEPAJIOB
OcCHOBHBIE MPUHITUIIBI COBPEMEHHON KPUCTAIUIOXMMHUYECKON KIaCCU(PUKAIIUU MUHEPATIOB U €€ pa3BUTHE BO
BPEMEHH.

Tema 1. UcTopuueckoe pa3BuTHE KJIacCH(PUKANNI MUHEPAJIOB U COBPeMEHHasi
KPUCTAVIOXUMHYECKAs KiIaccupuKanus MUHEPAJIOB
HcTtopuueckas yacTh pa3BUTHs Ki1accudukanuu MuHepanoB. CoBpeMeHHas: KpUCTAIIOXMMHUYECKast
KJaccuUKalvs MUHEPATIOB IBYX MPUHIIUIIAX- KPUCTAIUTMUECKOE CTPOCHUE MUHEPATIOB U XUMHUYECKHI COCTAaB.

Tema 2. TakcoHOMHYeCKHUE eIUHUIBI COBPEMEHHOM KJIACCH(PUKAIINM MHUHEPAJIOB M NPUHIMIIBI UX
Bbl/IeJICHUS
B ocHOBY npuHSATON HaAMU KITACCU(PUKAIIUN TTOJIOKEHBI: XUMUYECKHI XapakTep COCIUHEHUN; THIT XUMUIECKUX
CBA3EH MEXAY CTPYKTYPHBIMH €MHULIAMU MUHEPAJIOB; UX KOOPAUHALMS; THII YIIAKOBKU; MOTUB CTPYKTYPBHI.
JIoMUHUpYIOIIXE TPU3HAKH, BBIACIIAIOT, COIVIACHO 3aKOHY COMOTYMHEHHOCTH, CJIETYIOLIME TAKCOHOMUYECKUE
eauHuIbl: 1) Tun; 2) kinacc; 3) noakiacc; 4)otnen; S) rpymnmna; 6) MUHEpadbHBIM BU; 7) pa3HOCTH; 8)
Pa3HOBUIHOCTHU.

Pasnen 4. OnucareibHAs MUHEPAJIOT U



HpI/IBeI[eHBI BCC OCHOBHBIC JTUAIrHOCTHUYCCKUC CBOMCTBaA MHUHCPAJIOB 110 IIpOorpaMme CTyACHTOB IICPBOI0 Kypca.

Tema 1. CocTaBiieHue ajib00Ma MUHEPAJIOB
Lenb paboThI: CaMOCTOATENBHBIN 0TOOP MH(OPMAIMK U3 YUeOHOH JUTEepaTypsl U ee 0ohopMIIeHHE B BIIE
anpboMa, CTPYKTYypa KOTOPOTO 00ecrieunBaeT OBICTPHIN MOUCK HEOOXOIUMBIX CBEJICHUN MPU U3YICHUN
MUHEPAJIOTUH, T€OXUMHUH, IETpOrpaduu, reoIOTU MECTOPOKACHH MOJIE3HBIX HCKOMAEMBbIX, THIPOT€0JI0THH U
WHXEHEPHOU reoIoTHH.

Tema 2. IIpocThie BemecTBa, CyJb(Puabl U 0JIU3KHE MUHEPAJIbI
un 1. [IpocTeie BeliecTBa, OTHOCATCS K TOMOATOMHBIM MuHepanam. O0pa3yroTcs 6omnee yeM 30 XUMHUYECKUMHU
anemeHTamu (30 MuHEpasioB), a CyMMa BCEX IPOCTHIX BeliecTB He npesbiaeT 0,1% Macchl 3eMHOM KOPBI.
Tun 2. Cynbdusl u 6J1M3KHUE K HUM MUHEPabl
OTHOCATCS CEPHUCTHIE, CEIICHUCTHIC, TEIUTYPUCTbHIE, MBIIIBIKOBUCTHIE U CYPbMSIHUCTHIE COCTUHEHUS
MUHEPAJIOB.
Tun 3. Cynehunos oobenunseT 6osee 250 Munepasio, kotopbie cocTaBistoT 0,15% Bceli 3eMHO KOpPHI.

Tema 3. Kucjiopoanbie coeTUHEHUA
N3BectHO 60mee 150 MuHEpamoB, KOTOPBIE COCTABIAIOT OKOJIO 5% o011ero Beca 3eMHOM Kopbl. Hanbomee
pacrmpocTpaHeHHbIe KaTHOHBI: Fe (okomo 50 munepanos), Al, Ti. OCHOBOW KpUCTAUTMYECKOW CTPYKTYPBI
MUHEPAJIOB SIBJISIETCA TUIOTHEHIIas ynakoBka HoHOB O2-(B okcunax) u OH- (B ruapokcuaax).

Tema 4. KapoonaTsl
OCHOBHBIE TMAarHOCTUYECKHE CBOMCTBA MUHEPAJTIOB KJlacca KapOOHATOB.

Tema 5. Cyabdarsi
Cynbdartsl, cosii cepHOI KUCIOTHI (0THOCATCS 0K0i10 150 MuHepaioB). OCHOBOM KpUCTAINTIMYECKON CTPYKTYPbI
cynbdaToB sBisieTcsl aHuoHHas Tpynmna [SO4]2-, npeacTaBieHHas B BUe TeTpadapa. KpuctammmsyoTcs B
HU3IIUX KaTerOpUsX CHHIOHUN (MOHOKJIMHHAS U poMOudeckas). Mopdosorus pazianyHa, OT XOPOIIO
06pa30BaHHbIX KPHUCTAJJIOB - JIYYHUCTBIX, BOJIOKHUCTLIX 0 3CMJIMCTBIX CKPBITOKPUCTATINIMYUCCKUX arperaTos.

Tema 6. Boabgpamarsl 1 Mo1ubaaThI, pocaThl, OpraHuveckne coeJHHEeHUs!
Conmn Bosb(PpamMoBON U MOTHOIEHOBOM KHUCIIOT, Kitacc coytk pocopHoit KuciaoTsl. COrTIacHO COBPEMEHHOM
HOMEHKJIAType MUHEPAJOB, B YKCIIE MUHEPAIOB PACCMATPUBAIOTCS HEKOTOPHIE U3 IPUPOIHBIX COJIETIOT00HBIX
OpPraHUYECKUX COSAMHEHMI (OKCAIaThl, MEJUTUTATHI, alleTaThl U Jp), O0bEIUHEMBIC B KJIACC OPTAaHUYECKUE
BEIIIECTBA.

Pazgea S. /iluarHocTu4yeckue CBOMCTBA MUHEPAJI0OB
OcHOBHBIE JUATrHOCTUYCCKUEC CBOMCTBA MHHCPAIOB: MEXaHNYCCKUC, OIITUYCCKUC, INIOTHOCTH, KAUCCTBCHHLIC
peakiuu, 0coObIe CBOMCTBRA.

Tema 1. Mexanu4eckue cBOicTBA
MexaHn4yecKkue AMarHoOCTUYECKUE CBOMCTBA MUHEPAJIOB SIBJISIFOTCSI BHEIIHUM IIPOSIBIEHUEM XUMUYECKOIO
COCTaBa M KPUCTAJUINYECKON peméTkn MuHepanoB. CeoiictBa: 1. TBEpnocts. 2. CnaiiHocTh. 3. M3nom. 4.
I tpuxoBaTocTh. 5. XpyNKOCTh U KOBKOCTb. 6. ' MOKOCTB M YIIPYTrOCTb.

Tema 2. OnTHYecKHe CBOMCTBA
Onrtryeckue CBOMCTBA TMArHOCTUYECKUX MPU3HAKOB. OCHOBHAS METO/IMKA OMPEEICHUS MUHEPAJIOB O]
MHKPOCKOIIOM M MaKpOCKOTTMYECKHIA.

Tema 3. Il10THOCTH MUHEPAJIOB



[TnoTHOCTH (p) — IIaBHEHIIAsA KOHCTaHTa MUHEPaIoB. OINpeecH!s] MUHEPAJIOB MO IPYIIaM INIOTHOCTH:
uuskas (p =1,0 — 3,0 r/em3), cpennsis (p =3,0 - 7,0 r/cm3), Beicokas (p =7,0 — 10,0 r/cm3), odeHb Bbicokas (p =
> 10 r/cM3) 1 MUHepaJIbl ¢ 0O4eHb HU3KOH ToTHOCTHIO (p = < 1,0 1/cM3).

Tema 4. Oco0ble cBoiicTBAa MUHEPAJIOB
K crienupuaeckum CBOMCTBAM MUHEPAJIOB, 00YCIOBICHHBIM, KaK MPABHIIO, XAMUYECKHM COCTAaBOM WJIH MX
CTPYKTYPO#, OTHOCSTCS MarHUTHBIC, SJICKTPHUECKHE U PAHMOAKTUBHOCTD.

Tema 5. XumMnuyeckne cBOCTBA MUHEPAJIOB
OCHOBHbIE KaYECTBEHHbIE PEAKIIMU HA HEKOTOPbIE IPYIIBI MUHEPAJIOB.

Pa3znen 6. JlaGopaTopHble MeTOAbI MCCJIEIOBAHUSA MUHEPAJIbHBIX BHI0B
CoBpeMeHHbIE METO/Ibl UCCIIEIOBAHUSI XUMUUECKOTO COCTaBa U CTPYKTYPHBIX CBOMCTB MUHEPAJIOB.

Tema 1. ®Du3znueckue H XUMHYECKHE METO/JAbI UCCTICA0OBAHUA KOHCTUTYIMH MUHEPAJIOB
COBpeMeHHBIe MCTOJbI UCCIICAOBAHNUA XUMUUYCCKOIo COCTaBa U CTPYKTYPbI MUHEPAJIOB

Pazgen 7. OnucarejibHAst MUHEPAJIOTHS (CHJIMKATHI)
K cunmkaTam OTHOCSITCS COJIM Pa3IMYHBIX KUCIOT KpeMHUS. JTO Hanbojee MHOTOYMCIIEHHBIN Klacc
MuHepasioB. Ha oo cuinkatoB npuxoautcs 1/3 Bcex u3BecTHbIX MuHepanos. [1o noacuéram B.1.
Bepnanackoro, 3eMHast Kopa A0 TIIyOHHBI TPUMEPHO 16 KM OT 3eMHOI MOBEpXHOCTH Ha 85 % COCTOUT U3
CWJIMKATOB, SIBJISSICH 110 CYTH KPEMHEKUCIOPOAHON 000104HON. CHIMKATBI COIepKaT KPEMHUH , Ha 00
KoToporo npuxomautcs 27,59 % Bceit Macchl 3eMHOM KOpbl. CHIIMKATHI BXOJAT Kak MOpoa000pa3yomiye
MUHEepaJIbl TOYTH BO BCE MarMaTH4eCcKue, MeTaMop(puyecKie ropHbIe MOPOJIbl U B OOJIBIIYIO YaCTh OCAJOYHBIX
TOPHBIX MOPOJ.
MHorue cUIMKaThl UMEIOT B CBOEM COCTABE AIFOMUHMM, KOTOPBIM BXOAUT B paJUKaJIbHYIO TPYIITy, 00pasys,
TakuM o0pazoM, amroMocuiarkathl. [1o Beipakeruto B.M.BepHaackoro afoMuHUN B MPUPOTHBIX YCIOBUSAX
UTpaeT TaKylo ke poJib, KaK U KpeMHHUI. DTa 0COOEHHOCTh BBIIIEHA3BAHHBIX 3JIEMEHTOB MTO3BOJISIET OOBSICHUTH
COBEpPILIEHHBII U30MOpHU3M allbOUTa U AHOPTHUTA.

Tema 1. OcTpoBHBIE U KOJIbII€BbIE CHINKATHI
Cpenu CHIIMKATOB 3TO HanOoJiee MHOTOYMCIICHHBIH ITOIKIIACC MUHEPATIOB, KOTOPBIM XapaKTepU3yeTCs
HanOoJiee pazHO0Opa3HbIM cocTaBoM kKatnoHOB: Fe, Ca, Mg, Mn, Ti, Al, penkue 3emmnu, Th, Zr, Nb, Ta u mp.
K uucny nopogoobpasyronux u Harnboiee MMUPOKO PaCIPOCTPAHEHHBIX B IPUPOJIE MUHEPATIOB OTHOCATCS
MUHepaJIbl TPy OJMBHHA, TPaHaTa, S1UI0Ta, KHaHUTa, CeHa, IUPKOHA.

Tema 2. llenoyeuyHble CHIINKATHI (COOCTBEHHO 1eNOYeYHbIE U JIEHTOYHbIE)
B ocHOBe CTpYKTYpBI JIeKaT KPEMHEKUCIOPOIHBIC IIETTOYKH. DTH ETIOYKA 00BETUHSIIOTCS B CTPYKTYPY
KpHUCTaJIjIa 33 CUET KaTUOHOB, CBS3BIBAIOLIUXCS CO CBOOOTHBIMU BaJICHTHOCTSIMU Kuciaopoaa. OcCHOBHas Macca
LIETIOYEYHBIX CHJIMKATOB UMEET MarMaTU4eCKOE MPOUCXOKIEHUE, T.K. OHU SIBJISIOTCS IJIaBHBIMU
HOpOIIOOGpaSYIOH_II/IMI/I MHHCpPaJIaMU YJIIbTPAOCHOBHBIX, OCHOBHBIX, CPCAHNUX U YaCTHYHO HICITIOYHBIX 'OPHBIX
nopoJ. bosbimas rpymnma MuHEpanaoB 00pa3yeTcs B MPOIeccax perHOHAIBHOTO U KOHTAKTOBOTO
MeTtamopdusma.

Tema 3. CHIMKAaTHI U AJIOMOCHINKATHI ¢ HENPEePbIBHBIMHU CJI0SIMH KPEMHEKHCJIOPOAHBIX H
AJIIOMOKHUCJIOPOAHBIX TeTPA3APOB (CJIA0MCThIe CUIMKATHI)
CuiMkaThl M aJJIOMOCHIIMKATHI C HCIIPCPBIBHBIMU CIIOAMU KPEMHCKUCIIOPOAHBIX U aJTOMOKUCIIOPOAHBIX
TETPA3POB (CIOUCTHIE CUITUKATHI).

Tema 4. Kaplcacm)le CHJIMKATHI 1 AJIIOMOCHJ/INKATHBI



CunuKaTthl ¥ aTIOMOCHIIMKATBI C HEPEPBIBHBIMU CIIOSIMA KPEMHEKHUCIOPOAHBIX U aTFOMOKHCIOPOIHBIX
TETPa3POB (CIOUCTHIE CUIIUKATBI).

Pasnen 8. 'eneTnueckas munepasorus. [laparene3nc u napareHeTu4ecKue CuCTeMbl MUHEPAJIOB
OcHOBHBIE 0COOEHHOCTH MUHEPAJIO00PAa30BaHUS B PA3JIMUHBIX YCIOBUS: MarMaTU4ecKue, MeTaMmop(puiecKue,
ocasiouHble. J[aHO MOHATHE MMapareHe3nca U NapareHeTHYECKMX aCCOLUAIAMN.

Tema 1. MarmaTudeckue npoueccbl MUHEPAI000pa30BaHUSA
OcHoBHbIE 0COOEHHOCTH MUHEPAIO00Pa30BaHUS B PA3IMUHBIX YCIOBUS: MarMaTu4eckue, MeTaMmophudeckue,
ocasiouHble. JlaHO MOHATHE MapareHe3nca U NapareHeTHYeCKMUX aCCOLUAIIUM.

Tema 2. OcTaToO4HbIC H NErMATUTOBBIE PACILIABBI
[TermaTuThl — crienuduyueckas rpyrmna mopoj, oopa3oBaHus NETMaTHTOB:
1. VI3 marmsI BBIJEISIETCS] OCTaTOYHBIA CUITMKATHBIN paciuiaB 00OTaIEHHbIN Ta3aMu (MUHEPATIM3aTOPAMH):
H20, CO2, CO, HCL, HF, H2S, SO2, N2, H3BO3, H3PO4, CHA4.
2. JlaBneHue BbIJABIMBAET paciljiaB B 000JI0UKY MaTEPUHCKONW MHTPY3UH WIH B OOKOBBIE TIOPOABI 110
TpEIIHAM.
3. Bszkocts 1 t° kpuctamumzauuu (350-900°C) B ocTaTOYHOM MarMaTU4eCKOM paciulaBe MOCTENEHHO
MMOHMXKAIOTCA, B PE3YJIbTAaTE YEr0 HAYMHAETCA MPOIIECC €r0 PACKPUCTAIIIU3ALNY 3aKaHYMBAIOIIUNCS
0o0pa3oBaHUEM [IEMATUTOB.

Tema 3. [IHeBMaTOJMTOBBIE MPOLECCHI MUHEPAJI000pa30BaHUS
MI/IHepaJH)I MOCTMarMaTH4ecKon craaun O6p33}/IOTC$I NpEUMYIICCTBECHHO U3 OCTATOYHBIX MarMaTH4YCCKUX
PacTBOPOB, SABJISIFOIIUXCS TTO3AHUMU MPOIyKTaMHu MarMatudeckor auddepennnanuu. [loctMarmaruueckue
PacTBOPHI UTPAIOT POJIb TAKKE B 00pa30BaHUU MHOTUX MUHEPAJIOB IErMaTUTOBON CTaauU (IIPOIECCHI
3aMeIICHHS)
B.A.Hukonaes IMMOoKas3alJl, 4To IO MEPC KPpUCTAIIN3allU MAarMhbl IIpU YBECJIMYCHHUU KOJIMYCCTBA JICTYUHUX BCIICCTB
B pacCiijiaB€ HACTyInacT MOMCHT BBIJICJICHUA UX B BUJC I'a30B — IMHEBMATOJIMTOBEIA ATall (cepa, AJIYHHUT, KBacCIlbl,
MUPUT, HAIIATHIPD U TIP).
Jlanee B pe3yibTaTe MUTPAIMK B IIOPOJIbI M B3aUMOACHCTBHSI C HUMU T'a30Bast pa3a OXJIaKaaeTcs U OCTEIIEHHO
MNPpUXOAUT B COCTOAHUC CKATOI'O ropsA4YCTro paCTBOpa — ruApoTCpMalibHas CTaaus. FI/IZ[pOTepMaHI)HBIG
pacTBOpBI MOTYT 00pa30BaThCs TAKXKE B PE3yJIbTATE OOBIYHOIO OXJIaKICHHS Ta30BOM (a3bl, KOTOpas OCTaeTCs
nocJie KpUcTauin3aluy criaBa. KpoMe 3Toro OoHM MOTYT BBIIENIUTHCS KaK JKUIKHE, CYIIECTBEHHO BOHBIC
OCTATOYHBIE PACTBOPBI.

Tema 4. MuHepan0o0pa3oBaHus B THAPOTEePMAJIbHbIE CHCTEMAX
B pesynbraTe Murpanuu B ra30BOi COCTaBIISIONICH MarMbl B TOPOJIbI M B3aUMOJICHCTBUS C HUMU razoBas (asa
OXJIQXK/IAETCS U MIOCTEIIEHHO ITPUXOJUT B COCTOSIHUE CKATOIO FOPSYEro pacTBOPA — THAPOTEpMasbHas CTausl.
I'maporepmainbHble pacTBOPBI MOT'YT 00pa30BaThCs TAKXKE B PE3YJIbTATE OOBIYHOTO OXJIAXKAECHUS Ta30BOH (ha3bl,
KOTOpasi OCTAeTCs MOCie KpUCTaIn3aluu ciuiaBa. Kpome 3Toro oHu MOTyT BBIIEIUTHCS KaK KUJKHE,
CYILLIECTBEHHO BOJHBIE OCTATOYHBIE PACTBOPHI.

Tema 5. Jk30reHHble MpoLEeCCHl MUHEPAT000pa30BaAHNS
DK30reHHbIE MPoLIecChl MUHEpaloo0pa3oBanus. [IBe Oosbliue rpynmnsl: 1. MUHEpabl KOp BBIBETPUBAHUS; 2.
MUHEPAIIBI OCAI0YHBIX TOPOJ.
ITporecchl, npuBoAsIIMe K 00pa30BaHUIO TEX WM MHBIX MUHEPAJIOB Ha OBEPXHOCTH 3€MIIH, HUITyT
MOCTIeIOBATEIbHO M BBIPAXKAIOTCS B CICAYIOMIECH CXeMe: a)lIpOIecChl BRIBETPUBAHHUS; 0) IEpeHOCa; B)
0CaJIKOHAKOIJICHUS; ') JUareHesa.



Tema 6. Munepasioodpa3oBanue npu meramopgusme
["opHbIe TOPOIBI, MUHEPATILHBIE MECTOPOXKACHUS U OT/ICIbHBIE MUHEPAJIbl METaMOP(OTreHHON TPYTIITBI
00pa3yIoTCs U3 MPOAYKTOB YHIOTEHHBIX U IK30TE€HHBIX MPOIECCOB, MPETEPIEBIINX TITyOOKHEe U3MEHEHHUS IO/
BO3JCHCTBUEM BBICOKOM TEMIIEPATYPBI, JAaBICHUS U PA3IMYHBIX I'a30BbIX U BOJHBIX pacTBOPOB. [Ipn
MeTaMOp(OreHHBbIX MPOLECCaX U3MEHAETCS] MUHEPAIbHbBIM U XMMUYECKUH COCaB Pyl M TOPHBIX MOPOJ, UX
¢u3nUeckre CBOWCTBA U B HEKOTOPBIX CIyyasx popma 3aiexeil MUHepalbHbIX MECTOPOKICHUN.

Tema 7. IlonsiTHe 0 MapareHe3uce U MapareHeTHYECKMX aCCOUMALMAX MUHEPAJIOB
[TapareneTudeckast accolanysi MUHEPAJIOB — 3TO 3aKOHOMEPHAs TPyIIa MUHEPAIIOB, CJIATAlOIINAX
MUHEPAJBHBINA arperaT, COBMECTHO U MOYTH OAHOBPEMEHHO 00pa30BaBIIMXCS HA OJJHOU CTaAUU
MUHEPAT000pa3yIoIIEero npoiecca B 0IMHAKOBBIX (PU3UKO-XUMHUECKHX YCIOBUsX. Takue accoruaiiu
ABJIAKOTCA yCTOI\/'I‘-II/IBBIMI/I 1 NOCTOSIHHO IMOBTOPAIOIIHUMHUCA B IPHUPOAC.

Tema 8. 'eHepanun MUHepaJaI0B
Ecmn MHHCPAJI BCTPEHACTCA B MUHCPAJIbHOM TCJIC B HCCKOJIBKUX PA3HOBO3PACTHBIX arperarax, TO BhIACIIAIOT
reHepanuu (MMOKOJEHUs) ’TOTO MUHEpAIa.
['enepariii MHHEpAJIOB — 3TO €r0 Pa3HOBO3PACTHBIC WHANBH/IBI, BBIJICIUBIINECS HA PA3HBIX CTAAMSIX
(moacTanusax) MUHEPAIOO0Pa30BaHUS U OTIUYAIOIINECS CBOMMH TUITOMOP(GHBIMU OCOOEHHOCTSIMHU.

Pasznen 9. TunomopdusMm MuHepaJIbHbIX HHAMBUI0B
OOmu1rie MOHATUS TUITOMOP(HBIX MUHEPAIOB H TUTIOMOP(HBIX MPU3HAKOB MX OOIIME MPU3HAKU M OTIUYHSI.

Tema 1. Tunomop@pHubie MuHepPaabl U TUNIOMOP(HBIE CBOCTBA MUHEPAJIOB
Tepmun «tunomopubiii Munepam» BeesieH @. bekke B 1903 r, A.E. ®epcman 1931 roay nonsitue o
TUIOMOpdU3Me MUHEPAJIOB., BbiAeNsseTcs 0kojao 70 TunoMopdHbIx MuHEpanoB. [loncku mone3Hbix
uckomnaembix. TunomopdHble cBOIcTBa MUHEPAJIOB (DUKCHPOBATH YCIOBUS, CIIOCO0, BpeMs 00pa3oBaHus,
TUTIOMOP(GHBIMU 0COOEHHOCTSIMH YKa3bIBaTh HAa TEHE3NUC.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Kazemvos K. I1.,KopotuenkoBa O. B. Munepanorusi ¢ ocHoBaMu kpuctayuiorpaduu. OnucarenpHas
MUHEPAJIOTUs U TeoMeTpuieckas Kpucramiorpadus:yaedHoe mocodue st cryaenton By3os/K. I1. Kazeimos, O.
B. Kopotuenkosa.-Ilepmb:IlepMmckuii rocy1apcTBEHHBIN HAIMOHAJIBHBIN UCCIIEA0BATEILCKUI
yuuBepcutet,2018, ISBN 978-5-7944-3056-1.-90.-bubnuorp.: c. 85 https://elis.psu.ru/node/511004

2. MuHepanorus ¢ 0CHOBaMH KpHcTaiorpaduu : yuebHoe nocobue A akageMuueckoro 6axkanaspuara / B. A.
bynanos, A. . Cu3bix, A. A. benoronos ; nox Hay4Ho#l penakuueit @. A. JletHukoBa. — 2-€ u3[l., nepepad. u

nom. — Mocksa : U3narensctBo FOpaiit, 2019. — 230 ¢. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-

5-534-07310-2. — Texcr : anexktponnsbiit // OBC Opaiir [caiiT]. https://www.urait.ru/bcode/438854

JdonojHuTEILHAN:

1. berextun A. I'. Kypc munepaioruu:yyeOHoe nocoOue Juist CTyJEHTOB BY30B, 00YYarOLIUXCS 10
HanpasieHuto noarorosku 130300 "IIpuknannas reonorus’/A. I'. berextun ; pen.: b. U. Iuporos, b. b.
[xypckuit.-Mockpa: Kamxknsbiii tom "Yausepcuret",2008, ISBN 978-5-98227-122-8.-736.-bubnuorp.: c. 704-
716

2. bynax A. I'. O6mas MUHEpaIOTHsl: y4eOHHK JUIsl CTYJICHTOB YHUBEPCUTETOB, 00YUAIOIIMXCS 110 HAIIPABICHHIO
"T'eonorus"/A. I'. bynax.-Cankr-IlerepOypr:U3narensctBo Cankt-IlerepOyprckoro yuusepcurera,2002, ISBN
5-288-03032-4.-356.-bubnwuorp.: c. 331-332



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.iprbookshop.ru/ 3nexrponno-oudnuoreunas cuctema [PRbooks (3BC IPRbooks)
https://www.webofscience.com/wos Haydnas snexkrponnas 6umbnuorexka Web of Science.com
https://www.scopus.com Hayunas 6uGimoreka Scopus.com
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCIHUIINHE

OO6pa3oBarenbHblii mpolece No AucuuIuInHe MuHepaJaorus npernonaraeT UCIoJIb30BaHUE CIIEeYIOLIETO
IIPOrPaMMHOTr0 obecreueHust U MHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:
[Ipe3enTanrionHbIe MaTepUaibl (CIAl bl IO TEMaM JICKIIMOHHBIX M MPAKTUYECKUX 3aHITUI); JOCTYII B PEKUME
on-line B DnekTpoHHy0 6nbanoTeunyto cucremy (ObC); mocTym B 371€KTPOHHYIO HHPOPMAIIMOHHO-
00pa30BaTeNnbHOM Cpely YHUBEPCUTETA.
[TepeyeHr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOHO PaCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
o0ecrieyeHus:
1.O¢ducHbII MakeT NPUII0KEHUH.
2.IIpunoxxeHne No3BOJISIONIEe MPOCMATPUBATh U BOCTIPOU3BOANTE MenuakoHTeHT PDF-daiinos.
3.IIporpaMmsl, 1eMOHCTpAIMK BUIE0 MATEPHAIIOB (IIPOUTPHIBATEND).
4.0c¢ucHsit maket npuinoxenuit «LibreOffice».
5. JlucuunianHa He MpelycMaTpUBAET MCIIOIb30BaHHS CIICIIMATH3HPOBAHHOTO 00eCIeUeHHs.

[Tpu ocBoeHHMM MaTepHalia U BHITOJIHEHHS 3aITaHHH TT0 JUCIUIUINHE PEKOMEHIYETCS HCTIOJIhb30BaHNE
MaTepuasioB, pa3MelIeHHbIX B JImuHbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI M TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCIOJIb30BAThHCA:

cucteMa BusieoKoH(pepeHcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U Hp€3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJjaHus JJ1 COBMECTHOM paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO AJIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NMPOLECCa M0 AUCHHUILIHHE

VYueOHas aymuTopust IS JICKITMOHHBIX 3aHSITHH, OCHAIIICHHAs TPE3EHTAIMOHHON TEXHUKOU (ITPOEKTOP, DKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CIIeueHneM, MEJIOBOM (M) WM MapKepHOM
JIOCKOM.

VYuebuas ayJuTopuda Ijid J'Ia60paT0pHI>IX 3aH$ITI/II>'I, TpYHOIOBBIX U MHAWBHUAYAJIbHBIX KOHCYJIbTAllUU:
KonnexknnonHnas nadopatopusi MuHepaioruu u kpuctayuiorpadun. CoctaB 000py10BaHMs, yI€OHO-HATIISTHOE
nocobue omnpeaeseHo B MacnopTe JadopaTopuu.

AynuTtopus Ui CaMOCTOSATENIbHON paboThl moMerienue HayyHoi oubnuorexu II'HUY , ocHaleHHbIH
KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOAKIIOUEHHS K ceTH «VIHTepHeT», 00ecreuyeHHbI! 10CTyIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpelly YHUBEPCUTETA.

VYdeOHas ay TUTOpHs JJ1s1 TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTecTanuu: KoJuieKimoHHas 1adoparopust
MuHepaoruu u kpucramiorpaduu. CoctaB o00pyoBaHus, yueOHO-HATISTHOE TOCOOHME OMpPEIesieHO B
MacropTe J1a0OpaTOPHH.



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
MunepaJjiorus

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEeMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HaTh TEPMHUHOJIOTHIO U HeynosierBopure

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

OCHOBHBIE ITOHSTHUS
UCTIONIb3yEMbIE B TEOPUH U
NpaKkTUKE KpUCTAIUIOTpaduH,
du3uUeckre 1 XUMHYECKHE
CBOICTBA U CITOCOOBI
00pa30BaHMsI MUHEPAJIOB.

YMeThb onpenearhb
MHUHEPaJIOTHYECKYI0 aCCOLMAIUIO,
OIpeNieNATh IO MUHEPAJIbHBIM
ACCOIMAIINSM TIPOUCXOXKICHUE
arperara.

Brnanets 6a30BbIMU 3HAHUSMU
METO/Ia aHAJIN3a TEHETHYECKIX
NPUYHH 3apOXKICHUS U POCTA
KPHCTAJJIOB, AITOPUTMOB
IPOIIECCOB
KpUCTAUI000pa30BaHus B
OTIpe/ICIEHHBIX OOCTaHOBKAX,
MPEJICTABICHUSIMH O THUITaX
nzomMop(hu3Ma u ero npuyruHax.

He 3HaeT TepMUHONIOTHIO U OCHOBHBIE MTOHATHS
UCIOJIb3YEMbIE€ B TEOPUU U MPAKTUKE
Kpuctauiorpaguu, GU3nIecKue 1 XUMHICCKHE
CBOMCTBa U CITOCOOBI 00pa30BaHUsS MHHEPAJIOB.
He ymeer onpenensate MUHEPAIIOTMYECKYIO
acconyanuvro, OornpeaciIiaTh 10 MUHCPAJIbHBIM
aCCOIMAIUSM TIPOUCXOKICHUE arperara.
He BJIaCCT 0a30BBIMH 3HAHUAMHU MeToaga
aHaJIN3a TCHCTUYCCKUX MIPUYHH 3apOKIACHUA U
pocTa KPUCTAIIOB, AITOPUTMOB MPOIIECCOB
KpHUCTaNI000pa30BaHus B OIIPEICIICHHBIX
00CTaHOBKaX, MPECTABICHUSIMHU O TUIIAX
nzoMop(hu3Ma u ero npuIruHax.

YnoBj1eTBOPUTEIbH
3HaeT TCPMHUHOJIOTUIO U OCHOBHBIC ITOHATHA
UCIIOJIb3YEMBIC B TCOPUU U MPAKTUKE
Kpuctaymorpadun, Gu3nuecKue U XuMUIECKUE
CBOICTBA U CIIOCOOBI 00PAa30BaHMSI MUHEPAJIOB.
YMeeT 4aCTUUHO BBIACIATH TTIaBHBIE U
HEKOTOpbIE BTOPOCTETICHHbIE KPUTEPUH OLIEHKU
KpPHUCTAJIJIOB.
Brnageer mpencraBieHreM o MpUHIUIIAX
MTOCTPOCHHUS MOJICTICH KPHCTAIIIOB,
0a30BBIMH 3HAHUSAMHA METOJa aHaJIn3a
TFCHCTUYCCKUX MPHUYUH 3aPOKICHUA U pOCTa
KPUCTAIIJIOB, aJITOPUTMOB TIPOIECCOB
KpHUCTaNI000pa30BaHus B OIIPEICIICHHBIX
06CTaHOBKaX, OpCACTABJICHUAMU O TUIIAX
nzoMop(hu3Ma u ero npuIruHax.

Xopouo

HA€T OCHOBbLI JACATCIBHOCTU CBSI3aHHOMU C
JUArHOCTUKOU KPUCTAIIIIOB, AJITOPUTM
Te0JOTHYECKUX U PU3UKO-XUMUYIECKUX
yCIIOBUI 00pa30BaHUs KPUCTAILIIOB.
YmeeT paboTaTh C MOHATHIMH,




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
TEPMHUHOJIOTHYECKON 0a30id,
npodeccuoHanbHON TEKCUKOH.

Bnaneer yacTHUHBIMU 3HAHUAMHU METOLOJIOTUEN
JUCUUIUINHBI IPU PEILICHUH TUIIOBBIX 3a/ad4,
HCIIOJIb3YET B KAUYECTBE apTyMEHTALUU
MPaKTUYECKHUE PUMEPHI.

OT1an4yHo
HAeT OCHOBBI JIEATEIIbBHOCTH CBSI3aHHOM C
JTMATHOCTUKOMW KPHUCTAJIJIOB, aJITOPUTM
T'COJIOTUUECKUX U (PU3UKO-XUMHUIECKUX
yCJI0BHI 00pa30BaHUs KPUCTAILIIOB.
YmMeer paboTaTh ¢ TOHATUSIMU,
TEPMHUHOJIOTHYECKOM 02301,
PO eCCUOHAITBHON JIEKCUKOM.
Brnaneer yacTHYHBIMU 3HAHUSIMH METOIOJIOTHEH
JUCHUIUIMHBI IIPU PEILIEHUH TUIIOBBIX 3a/ad,
WCIIOJIb3YET B KAUYECTBE apryMEHTalUU
MPaKTUYECKUE MPUMEPHI.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTusi IPOMeKYTOYHOM aTTeCTANMHU : 3a4eT
Cnoco6 npoBeieHNsI MEPONIPUSATHS MPOMEKYTOUYHOM aTTecTanmum : OlLiEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlH ONPEENSIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOTPHUITUSIX, POBOJIUMBIX B T€UEHUE YUYEOHOTO TIEpUO/Ia.
MaxkcuMajbHOe KoJIn4decTBo 0amioB : 100

KonBepranusi 6a/uU10B B 0TMETKH

«o1ianyHo» - ot 81 1o 100
«xopowmo» - ot 61 1o 80

«YJ0BJIETBOPUTEJIbHO» - OT 48 10 60
«HeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 48 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 Tema 1. CocraBnenue [Tonnoe onucanue 104 MmuHepasos 1o

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B

anp0oMa MUHEPAJIOB
ITncbMeHHOe KOHTPOJIbHOE

BCEMY Kypac MUHEPAJIOTHH.

MeponpusiTue
3aKOHOMEPHOCTEN €CTECTBEHHBIX

HayK

OIIK.1.1 Tema 2. IIpocTsie BemecTBa, | Onrcanne MUHEPAIOB U3 THUIIA CYIb(HIOB
Nwmeer npezacraBieHue 0 HAyYHOH | cynmbhuabl U Onu3Kue Y CaMOPOJIHBIX DJIEMEHTOB

KapTHUHE MHUpa Ha OCHOBE MUHEpaJIb

TIOJIOKCHHH, 3aKOHOB 1 IIncsLMeHHOe KOHTPOJIbHOE

3aKOHOMEPHOCTEH CCTECTBCHHBIX | MeponpusiTHE

HayK

OIIK.1.1 Tewma 3. Kucnopoausie [IpaBuibHOE OMMCaHKWE U3 THUIIA

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKSHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

COCAUHCHUA
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

KHCJIOPOJAHBIC COCANHCHU

OIIK.1.1

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHUpa Ha OCHOBE
IMOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEHN €CTECTBEHHBIX
HayK

Tema 4. KapOoHaTs!
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

IIpaBunbHOE ONKMCAHNE MUHEPATIOB U3
KJ1acca KapOOHATOB




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 Tema 6. Bonsdpamats! u [IpaBuiabHO M TOYHOE OMUCAHUE

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX

MonuoaaTel, hocdarsl,
OpraHUYeCcKHUe COCANHEHUS
ITncbMeHHOE KOHTPOJIbHOE

MHUHEPAJIOB U KIIACCOB: BOJIb(PpaMaThl U
MonubaTel, pocdaTel, U THIA
OpPTaHUYECKUE COCTUHECHHSI OPTaHUISCKUE

MeponpusaTHe COCIUHECHMS
HayK
OIIK.1.1 Tema 1. ®usnueckue u ITonHble M IpaBUIIBHBIE OTBETHI HA

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE

XHUMHUYCCKUC METOAbI
HCCIICA0OBAHNA KOHCTUTYIIUU

BOIIPOCHI B KOHTPOJIbHOM TCCTC

IIOJIO’KEHUH, 3aKOHOB U MHHEPAJIOB
3aKOHOMEPHOCTEN €CTECTBEHHBIX | ProroBoe KOHTPOJILHOE

HayK MeponpusTHe

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Tema 1. CocTaBiieHue a1b00Ma MIHEPAJIOB

[IpoaomKUTENEHOCTD IPOBEICHUS MEPONIPUATHS TPOMEKYTOUHOM aTTecTaluu: .25 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 10
[Tpoxoanoii 6amt: 5

IToxa3aTeIu onleHUBAHUS Baaasl
[IpaBuibHO U moTHOE onncanue 104 MUHEpaoB U3 BCErO Kypca MUHEPAJIOTUH. 10
[IpaBuibHO M TOTHOE onKrcanue 80 MUHEPAJIOB U3 BCETO Kypca MUHEPAJIOTUH. 9
[IpaBuibHO U oTHOE onrcanue 70 MUHEPAJIOB U3 BCETO Kypca MUHEPAJIOTHH. 7
[IpaBuibHO U OTHOE onrcaHue 50 MUHEPAJIOB U3 BCETO Kypca MUHEPAJIOTUH. 5
Tema 2. IIpocTsle BemecTBa, CyJb(uIbI U 0JIU3KHE MUHEPAJIbI
[IpoOmKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTeCcTauuu: .25 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi a1, BEICTABIIIEMBIH 3a MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6ann: 7
IToxa3aTeiu onleHUBAHUS Baaasl
[IpaBunpHOE ONMKCcaHWe S MUHEPAJIOB U3 TUIIA CYJIb(PHUIOB U CAMOPO/IHBIE JIEMEHTHI 15
[TpaBunpHOE onmcanre 4 MUHEPAJIOB U3 TUIIA CYJIb(HUIOB U CAMOPOJIHBIE JIEMEHTHI 13
[TpaBunpHOE onucanure 3 MUHEPAJTIOB U3 TUIIA CYJIb(HUIOB U CAMOPOJIHBIE JIEMEHTHI 10
[IpaBunpHOE onMKcaHue 2 MUHEPAJTIOB U3 TUIIA CYJIb(MHUIOB U CAMOPOJIHBIE JIEMEHTHI 7

Tema 3. KucJjiopoansbie coeiuHeHn st

[IpoOmKUTENTBHOCTD IPOBEACHNS MEPOIIPUATHUS TPOMEKYTOUHOM aTTeCcTauuu: .25 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MaxkcuMaibHbIi 0aju1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 15




[IpoxoaHoii 6ann: 7

IToxa3aTeu oneHUBaHUS Baaasl
[IpaBuibHOE onMcaHue S MUHEPAIOB U3 TUIA KUCIOPOIHBIE COSAMHEHUS 15
[IpaBuibHOE onucanue 4 MUHEPATIOB U3 TUIA KUCIOPOIHBIE COSAMHEHUS 13
[IpaBuibHOE onucanue 3 MUHEPAIOB U3 TUIA KUCIOPOIHBIE COSAMHEHUS 10
[IpaBuibHOE onMcaHue 2 MUHEPAIOB U3 TUIA KUCIOPOIHBIE COSAMHEHUS 7

Tema 4. KapOoHaTsl

[IponoKUTENBHOCTH TPOBEICHHS MEPONIPUATHS IPOMEXKYTOUHOM aTTecTaluu: .25 yaca
VY cnoBus IpOBENECHNS] MEPOIIPUATHUS: B Yachl ayAUTOPHOH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15
[Ipoxoanoii 6ain: 7

IToxa3aTeu oneHUBaHUS Baaasl
[TpaBunbHOE ONMKCaHKWE 5 MUHEPAJIOB M3 Kilacca KapOOHATOB 15
[TpaBunbHOE onKcaHue 4 MUHEPAJIOB U3 Kilacca KapOOHATOB 13
[TpaBunpHOE onKcaHue 3 MUHEPAJIOB U3 Kilacca KapOOHATOB 10
[IpaBuibHOE OnMcaHue 2 MUHEPATIOB U3 Kilacca KapOOHATOB 7

Tema 6. Bonb¢ppamarsl 1 mo1udaaThl, pocdarsl, OpraHuvdeckme coeTMHEHUs!

[IpoaoKUTENBHOCT TPOBEICHHS MEPOIIPUATHS IPOMEXKYTOUYHOM aTTecTaluu: .25 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PpadoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15
[Ipoxoanoii 6ain: 7

IToxa3aTe i oneHUBaHUS Bajaasl
[IpaBMIIbHO ¥ TOYHOE OMMCAHUE 5 MUHEPATIOB U KJIACCOB: BOJIb()paMaThl U MOIHOIATHI, 15
docdarbl, 1 THNIA OPraHUICCKUE COSAMHEHHUS OPTaHUIECKHIE COSTMHCHUS
[TpaBuIBEHO M TOYHOE ONHMCAaHKWE 4 MUHEPAJIOB U KJIACCOB: BOJIb(ppaMaThl U MOJIMOAATHI, 13
docdarbl, 1 TUNIA OPraHUICCKUE COSAMHEHHUS OPTaHUIECKHIE COSTMHCHUS
[TpaBUIBEHO ¥ TOYHOE ONHMCAHKWE 3 MUHEPAJIOB U KJIACCOB: BOJIb(ppaMaThl M1 MOJIUOAATHI, 10
docdarbl, 1 THNIA OPraHUICCKUE COSAMHEHHUS OPTaHUIECKHIE COSTMHCHUS
[TpaBuUIBEHO ¥ TOYHOE ONHMCAHKWE 2 MUHEPAJIOB U KJIACCOB: BOJIb(ppaMaThl U MOJUOAATHI, 7
docdarbl, 1 THNIA OPraHUICCKUE COSAMHEHHUS OPTaHUIECKHIE COSTMHCHUS

Tema 1. ®usnuyecKkue H XUMHUYECKHE METOABI UCCJICA0OBAHUA KOHCTUTYIIUU MUHEPAJIOB

[IponoKUTENHBHOCTE TPOBECHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTectauuu: 30
[Ipoxonnoii 6amn: 15

IToxa3aTeu oneHUBaHUS Baaasl

[IpaBuibHBIN U TOYHBIN OTBET Ha Bce 10 TEOpETUYECKUX BOIIPOCOB B TECTE 30

[IpaBuIbHBIN U TOYHBIN OTBET HA 8 TEOPETUYECKUX BOIIPOCOB B TECTE 25




IIpaBUIBHBIN U TOYHBIN OTBET HA 7 TEOPETUYECKUX BOIIPOCOB B TECTE

20

IIpaBUIBHBIN ¥ TOYHBIN OTBET HA 5 TEOPETUYECKUX BOIIPOCOB B TECTE

15

Bua MeponpusiTUsi IPOMEKYTOUYHOM aTTECTAIUM : DK3aMEH
Cnoco0 npoBeeHUsI MEPONPUATHS POMEKYTOUHOM aTTecTanum : OIlEeHKa 0 AUCIUIUIMHE B paMKax
IIPOMEKYTOUHOM aTTecTally ONpeesieTcs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00yYaroIIMMCs Ha KOHTPOJIbHBIX
MEPONPUSITUSIX, IPOBOJIMMBIX B TEUEHUE YUEOHOI O IEpHO/aA.
MaxkcumajibHOe Koau4ecTBo 0asios : 100

KonBepranusi 6a/1710B B 0TMETKH

«OoTJau4IHO» - oT 81 mo 100
«xopomo» - ot 61 1o 80

«YAOBJICTBOPHUTEJBHO» - OT 48 110 60
«HeY/I0BJIeTBOPHUTEIbHO» / «He3aYTeHo» MeHee 48 Oaia

Komnerenunus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTHI
pe3yJbTAaTOB 00yYeHU s

OIIK.1.1

Nwmeer npeacraBiieHre 0 HAYYHOU
KapTUHE MHUpPa Ha OCHOBE
MMOJIOKEHUH, 3aKOHOB B

Tema 1. OcTpoBHBIE U
KOJIbLIEBBIE CHIIUKAThI
IIncbMeHHOE KOHTPOJIbHOE

HpaBI/IHLHOC 1 TOYHOC OIMMCAaHUC
MHHCPAJIOB KJIaCCa OCTPOBHBIX U
KOJIBIICBBIX CUJIMKATOB

MeponpusiTie
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK
OIIK.1.1 Tema 2. Ilennoueuynsie [IpaBuiibHOE M TOYHOE ONMKUCAHUE

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX

CHJIUKATHI (COOCTBEHHO
IIETIOYCYHBIE W JICHTOYHBIC)
IIncbMeHHOE KOHTPOJIbHOE

MHHCPAJIOB KJIaCCa HCIIOYCYHBIX CUIINKATOB

MeponpusiTue
HayK
OIIK.1.1 Tema 3. Cuiukatsl U IIpaBUIBHOE ¥ TOYHOE ONHUCAHUE

Nmeer nipeacraBieHUe O HAyYHOU
KapTHHE MHUpa Ha OCHOBE
IIOJIOXKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

AIFOMOCHITHKATBI C
HEMPEPBIBHBIMU CIIOSMHU
KPEMHEKUCIOPOIHBIX U
QITFOMOKHCIIOPOTHBIX
TETPa’aApOB (CIOUCTHIE
CUJIMKATHI)

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

MHHCPAJIOB KJ1acCa CJIOUCTBIX CUIIMKATOB

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IIOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Tewma 4. KapkacHbie
CUJIMKAThl U aJIFOMOCHJIUKATB]
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

[IpaBHUIBEHOE M TOYHOE ONKCAHUE
MUHEpAJIOB KJ1acca KapKaCHBIX CUJINKATOB




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 Tema 1. Tunnomopdusie [IpaBuIbHBIN TOYHBIN OTBET Ha

Nmeet npeacTaBieHre 0 HAy4YHOU
KapTUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

CBOMCTBa MUHEPAJIOB
HTorosoe KOHTPOJIbHOE
MeponpusTHe

MUHEpaJIbl ¥ THIIOMOP(HBIE | TEOPETUYECKHE BOTIPOC Bl TECTA.

Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS

Tema 1. OCTpOBHLIe M KOJIbIEBbIC CUJINKATHI

[IpoOmKUTENTBHOCTD IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTeCcTaluu: .25 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15

[IpoxoaHoii 6ann: 7

IToxa3aTeiu onleHUBAHUS Baaasl
[IpaBuibHOE M TOYHOE ONMMCAHUE 5 MUHEPAIOB KJIACCa OCTPOBHBIX U KOJIBIIEBBIX CUIIMKATOB 15
[IpaBuibHOE ¥ TOYHOE ONMKMCaHKE 4 MUHEPAIOB KJIacCa OCTPOBHBIX U KOJIBIIEBBIX CUIIMKATOB 13
[IpaBuibHOE M TOYHOE ONMKMCAHKE 3 MUHEPAIOB KJIAcCa OCTPOBHBIX U KOJIBIIEBBIX CUIIMKATOB 10
[IpaBuibHOE M TOYHOE ONMKMCAHKE 2 MUHEPAIOB KJIACCa OCTPOBHBIX U KOJIBIIEBBIX CUIIMKATOB 7
Tema 2. llenovyeyHble CHIIMKATHI (COOCTBEHHO HENMOYeYHbIEe H JIEHTOYHBIE)
[Ipo0mKUTENBHOCTE IPOBEACHNS MEPOIIPUATHUS IIPOMEKYTOUHON aTTeCcTauuu: .25 yaca
VYcnoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHON padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6ann: 7
IToxa3aTeu oneHUBaHUS Baaasl
[IpaBuiibHOE M TOYHOE OMKMCAHUE 5 MUHEPAIOB KJIAacca LETOYE€YHbBIX CUITUKATOB 15
[IpaBuibHOE ¥ TOYHOE ONMKcaHKEe 4 MUHEPAIOB KJIacca LETOYE€YHbBIX CUITUKATOB 13
[IpaBuiibHOE ¥ TOYHOE OMKMCAaHKE 3 MUHEPAIOB KJIacca LETOYE€YHbBIX CUITUKATOB 10
[IpaBuiibHOE ¥ TOYHOE OMKMCAHKE 2 MUHEPAIOB KJIacca LETOYE€YHbBIX CUITUKATOB 7

Tema 3. CHAMKATHI M AJTIOMOCHIUKATHI ¢ HENMPEPLIBHBIMHU CJIOSIMH KPEMHEKHCJIOPOAHBIX U
AJTIOMOKMCJIOPOIHBIX TETPAIAPOB (CJAOMCThIEC CHIMKATHI)

[IpoOmKUTENTBHOCTD IPOBEACHNS MEPOIIPUATHUS ITPOMEKYTOUHOM aTTeCcTauuu: .25 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 15

[IpoxoaHoii 6ann: 7

IToxa3aTeiu onleHUBAHUS Baaasl
[IpaBuiibHOE M TOYHOE OMMCAHUE 5 MUHEPAJIOB KJIACCa CIIOMCTHIX CUIIUKATOB 15
[IpaBuibHOE ¥ TOYHOE ONMKMCcaHUe 4 MUHEPAJIOB KJIacca CIIOMCTHIX CUIIUKATOB 13




HpaBI/IJII:HOG A TOYHOE OIHMCaHHE 3 MHHCPAJIOB KJIaCCa CIIOUCTBIX CUIIMKATOB

HpaBI/IJII:HOG 1 TOYHOE OIHUCaHue 2 MHHCPAJIOB KJIaCCa CIIOUCTBIX CUIIMKATOB

Tema 4. KapkacHble CHIIMKATHI U AJTIOMOCHJINKATHI

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSITHS TPOMEKYTOUHOM aTTecTaluy: .25 Jyaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOYHOM aTTecTanuu: 15
[Tpoxoxnoii 6amt: 7

Iloxa3aTesn oeHMBaHUSA Banast
IIpaBunBbHOE ¥ TOYHOE ONKUCAHKUE 5 MUHEPAJIOB KJIacca KapKaCHBIX CUJIMKATOB 15
ITpaBriIbHOE M TOUHOE ONUCaHUE 4 MUHEPAJIOB KJIacca KapKacHBIX CUJIMKATOB 13
ITpaBriIbHOE ¥ TOUHOE ONMCAHUE 3 MUHEPAJIOB KJIacca KapKacHBIX CUJIMKATOB 10
[TpaBuIbHOE U TOYHOE OMUCAHKE 2 MUHEPAJIOB KJIACCa KAPKACHBIX CHIIMKATOB 7
Tema 1. TunomopgdHubie MUHEPAJIBI M TUIIOMOP(HBIE CBOIICTBA MIHEPAJIOB
[TpoomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
VYcnoBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayANTOPHOI padoThl
MaxkcumanbHbIi 0ai, BEICTABIsIEMbIH 32 MEPONPUATHE TPOMEXKYTOUHOM aTTecTanuu: 40
[Tpoxoanoii 6amt: 20
IToxa3aTesn oeHMBaHUSA Banasbt
ITpaBuiibHBIN 1 TouHbI Ha 10 BOmpocoB B TecTe. 40
ITpaBWIIbHBIN U TOUHBII Ha 9 BOIIPOCOB B TECTE. 30
ITpaBWIIbHBIN U TOUHBII Ha 7 BOIPOCOB B TECTE. 26
ITpaBHIIBHBIN U TOUHBII Ha 5 BOIIPOCOB B TECTE. 20




