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1. HauMeHoOBaHHe AU CHMILIHHBI
MuHepanorusi C OCHOBaMH KpUCTaILTOTpaduu

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

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

Hanpasnenue: 05.03.01 I'eonorus

HaIpaBJIECHHOCTH [ UIPOTe0IOT s M HH)KEHEPHAS TE€OJIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUS TUCIUTUTHHB MUHEPAJIOrus ¢ 0CHOBAMHU KPHUCTAJIOrpaduu y 00yJaronerocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

05.03.01 I'eosorus (HampaBIEHHOCTS : [ MAPOTEOTOTHS U WHKEHEPHAS T€OJIOTHS)

OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nupukaropsl

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

3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK

IIK.15 criocoOHOCTh CaMOCTOATENBHO OCYIIECTBIISATH COOp, aHAIM3 U 0000IIIEHNE T€OTOTHUECKOM
nH(OPMAIINH, UCIIOIH30BaTh B HAYYHO-MCCIIEI0BATEIHCKON JEATEIIbHOCTH HABBIKU TIOJIEBBIX U JIA0OPATOPHBIX
HCCIIEIOBAHUI



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.01 I'eonorus (HanpaBiIeHHOCTh: I MAPOreONIOrys U HHKEHEPHAs

(ak.4ac.)

T'e0JIOTHS)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 2,3
BbI/IeJIEHHBIX /1JI5l U3y4YeHUusl
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 5
O0beM JUCHUILIMHBI (AK.YaC.) 180
KonTakTHasi padora ¢ 70
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOPHBIX 42
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocrosiTesibHas paGoTa 110

@®opMBbI TEKyl1ero KOHTPOJIS

HtoroBoe koHTposbHOE MeponpusTue (1)
ITucemenHOE KOHTposbHOE Meponpusarue (11)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (2 TpumecTp)
Ok3ameH (3 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

MuHepasiorusi ¢ 0CHOBaMH Kpuctauiorpagumn
Kypc «MuHnepaiorus ¢ 0CHOBaMH KpHUCTALTOTpadumy SBISETCS] 0a30BbIM B IIUKIIE TEOJIOTHUECKUX AUCIUILITUH
¥ HOCHUT (DyH/IaMEHTaIbHbIN XapakTep. JJuciuIImaa cOCTOUT U3 TPEX YacTeil.
[TepBas yacts — "OcHoBHI KpucTaimorpadun". Kpucramiorpadus — Hayka 0 KpuCTaJIaX ¥ KPUCTAIUTHYECKOM
COCTOSTHMM MaTepuH BoooO1Ie. M3yuaeT CBOMCTBA KPUCTAIIOB, MX CTPOEHHE, POCT U pacTBOPEHHUE, TPUMEHEHHE,
HCKYCCTBEHHOE MOIYUYEHHE.
Bropas yactb — «O0111ast MUHEpPaIOrus», B KOTOPOM AAOTCS MOHATHUS O KPUCTAINIMYECKOM COCTOSIHUU
MUHEPAILHOTO BEIIECTBA, €T0 CTPYKTYPHBIX, XUMUYECKUX U MOP(OJIOTHIECKHX OCOOCHHOCTSIX, O TeHEe3Uce U
MIPAaKTUYECKOM IIPUMEHE-HUH MUHEPAJIOB.
Tpetps yacTh — «OnucaTenpbHas MUHEPAJIOTHUSDY, JAET MIPEACTABIECHUE O CO-BPEMEHHON KPUCTAJUIOXUMHUYECKOMN
KJaccu(UKauy MHHEPAJIOB U 00 OCHOBHBIX IMarHOCTUYECKUX CBOWCTBAX MHUHEPAJIOB.
B ocHOBY Bceil IUCIMIUIAHBI TOJIOXKEHBI TEHETUYECKUA U KPUCTATIOXUMHYECKUI TPUHIUIIBI.
KpucrannoxumMuyecknii IpUHIMI MO3BOJISET NOHATH CBSI3b, KOTOPAsl CYLIECTBYET MEXKAY XUMHUUYECKUM
COCTaBOM M CTPYKTYPOH MUHEPAJIOB ¥ X XUMHUYECKUMU U (PU3HMUECKUMU U CBOMCTBaMH. [ eHeTHUECKUil ke
MIPUHLINI TAET BO3MOYKHOCTD CBS3BIBATH 3TH CBOWCTBA C YCIOBUAMM 00pa30BaHMsI MUHEPAJIOB, a TAKKE
BBISIBJISTH O0IIHME 3aKOHOMEPHOCTH BOSHUKHOBEHHMSI OTJEJIbHBIX MUHEPAJIOB U LIETBIX MECTOPOXKACHUM.

Pa3znea 1. BBenenune B kpucrasiorpaduio.
Kpucramnorpadus sBisieTcss IMCIUILTUHON (YyHIAMEHTAIBHOTO XapaKkTepa, 00s3aTeIbHOM sl CTYICHTOB BCEX
€CTECTBEHHBIX CIIEIUAIBHOCTEH ((PU3MKOB, XUMUKOB, TeonoroB). Kpucramiorpadus — Hayka 0 KpucTayiax, ux
BHEITHEH Gopme, BHYTPEHHEM CTPOCHHH, (PU3MUECKUX CBOMCTBAX, O MPOIleccaxX X 00pa30BaHUS B 36MHOMN
KOpe, KOCMOCEe ¥ 3aKOHOMEPHOCTSIX Pa3BUTHS 3eMJITH B LIEJIOM

Tema 1. [loHsiTHE 0 KPUCTA/LUIHYECKOM CTPOEHHUH BelECTBA. FeOMeTPUUYEeCKasi KPUCTAJIOrpadust
OcgerniarTcsi OCHOBHBIE MOJOXKEHUS KPUCTAIUIOP(UN KaK HAYKH U TEOMETPUUYECKON KpucTasorpaduu
(cuMMeTpus, BUIBI CHMMETPHH, CHHTOHUU, IPOCThIE (OpMBI). PaccMaTpuBaroTCs MPUHIIUIIBI ONUCAHUS U
cxema pazdopa mMojiesiel KPUCTAIOB 110 CUHTOHUSM: TPUKIMHHOW, MOHOKJIMHHON, pOMOUYECKOH,
TPUTOHAIIBHOM, TETPArOHAJIBHOW, F€KCArOHAIbHOU

Tema 2 OCHOBBI KPUCTAJLUIOXMMHUM.
Bpasaene gatorcs 0CHOBBI KPUCTAITIOXUMUHM: CTPOEHUE KPUCTAJUTMUYECKUON PEeIIETKH MUHEPAIIOB, CBS3b
XUMHUYECKOT'O COCTABA MUHEPAJIOB C KPUCTAJUIMYECKON PEIIETKOM.

Pa3pnen 2. OnucarenbHas Kpuctaaiorpagus
Brnanets onpenenenreM u onucanueM GpopM KpUCTaIIIOB.

Tema 1. Huzmasi kaTeropusi CAHrOHUIA.
B pasnene onuchIBarOTCS OCHOBHBIE CBOWCTBA M XapaKTEPUCTUKH KPUCTAIUIOB HU3IIECH KaTErOPUU CUHTOHHUM

Tema 2. Cpeansisi KaTeropusi CAHIOHUIM
B pa3znene onuckIBaloTCA OCHOBHBIE CBOMCTBA M XapAKTEPUCTUKN KPUCTAJIIOB CPEAHEN KATErOPUM CUHTOHUI

Tema 3. Boiciiasi KaTeropusi CHHr OHUIA
B pasnene onuchiBaroTCs OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKHU KPUCTAIIIOB BBICHIEH KaTErOpUU CUHTOHUI

Pa3znen 3. BBeneHue B MUHEpPAJIOTHIO
BJIaI[eTB TeOpeTI/I‘{eCKI/IMI/I 3HAHUSAMHU B IOHUMAaHHUHU I/I3y‘-IeHI/IC MI/IHepaHOB.

Tema 1. [TousiTHE 0 MUHEpAJIe, HCTOPHA BO3HUKHOBEHHUSI M PA3BUTHSI MUHEPAJIOTrHH, KOHCTHTYIIUSI
MHHEPAJIOB.



B pas3acii€ 1aroTCsa OCHOBHBIC ITOHATHA MUHECPAJIOTUN: ITIOHATHC O MUHCPAJIC, KaK OCHOBHOM CANHUIEC CTPOCHUS
BCCTO MAaTCpHAJIbHOTO MHpPA Ha 3emue. Hpe;[naraeTc;I KpaTKasa uCToOpuss BOBHUKHOBCHUA U PA3BUTHUA
MHHCPAJIOTUH U JTa€TCA TTOHSATHE O KOHCTUTYIUHMU MHUHCPAJIOB

Tema 2. Mop¢oJiorust MUHEPAJIOB, IBOHHUKHU M IMUTAKCHYECKHE CPOCTKM.
JlaroTcst OCHOBBI M3y4eHHsI MOPGHOJIOTHH (BHEITHETO BHJIa) MUHEPAJIOB WX CPACcTaHUS (IBOWHHUKYU U
AMUTAKCUYECKHE CPOCTKH)

Tema 3. KpucrasuioxuMudeckas Kiaccu(pukanusi MUHEPAJIOB.
N3naratotcst OCHOBBI COBPEMEHHOW CUCTEMATUKU MUHEPAJIOB.

Tema 4. /luarnocTu4eckne CBOiiCTBa MUHEPAJIOB.
B pasaciic nu3jararoTCsa NpUHOUIIBI 1 METOAO0JIOTUA JUArHOCTUKU MUHCPAJIBHBIX BUI0B, UX pa3HOCT€fI n
Pa3HOBUIHOCTEH.
JlaéTcst XapaKTepUCTHKA TJIaBHBIX JUATHOCTUYECKUX CBOMCTB MUHEPAJIOB C MPUMEPAMHU U3 MUHEPAIBHOIO
mupa. [IpuBoauTCS KpUcTaIUIOXUMHUYECKas KiIacCu(UKAUg MUHEPAOB, JUATHOCTHUYECKUE TAaOIUIIbI
OTACJIbHBIX THUIIOB U KJIACCOB MUHEPAJIOB.

Tema S. CoBpeMeHHbIe METO/IbI HCCJIEOBAHUSI MUHEPAJIOB
B pasnene onuchIBaroTCS COBpEMEHHBIE METOIBI UCCIIEOBAHUS MUHEPAJIOB: JIEKTPOHHAS MUKPOCKOIIHSI,
MHUKPO30H/IOBBIN aHaJN3, PEHTI€HOBCKAasi TOMOTpadusi, peHreHO(IIOOPECIIEHTHBIN a pEHTTeHOCTPYKTYPHBIN
aHaJIN3bl, TEPMUYECKUI aHAIIN3.

Pa3pnen 4. OnucarenbHass MUHEPAJIOTUSA
[IpaBuIbHA U 1OCTATOYHO NOAPOOHAS IUATHOCTHKA MUHEPAJIOB, NIPEyCMOTPEHHAS IPOTPAMMOi 00yUeHHSL.

Tema 1. IIpocTsie BemecTBa, CyJab(UAbI U 0JIM3KHE K HIM MHUHEPAJIbI
B pa3zzerne onuchIBaloTCs OCHOBHBIE JUarHOCTHUYECKUEe cBoiicTBa MuHepasioB Tuma "[IpocTsie BemecTBa" u
"Cynbduapl 1 6JU3KHE K HUIM MUHEpaJTbl"

Tema 2. Oxcuabl U THAPOKCHBI
B pa3zgeine onuchIBaloTCs OCHOBHBIE JUarHOCTHUYECKHE cBOMcTBa MUHepasioB Kiacca " Oxucuuel u
runpokcunabl” u3 tuna "Kucnopoansle coequnenus”

Tema 3. Boabppamarsl, MondaaTel, pochatsl, raJuIonabl 1 OPraHuvdecKre CpeIuHeHns
B paznene onuceiBaloTCs OCHOBHBIE JHarHOCTHUECKUE cBOMCTBa MuHepanoB Kitacca " @ocdarsr”,
"Bonbdpamarer" u3z Tuna "Kucnopoansie coenuaenus" 1 MuHepaaoB u3 tumna "["amionsr"

5.Pa3nesn. AinbOomMa MUHEpPaJI0B
[IpaBuibHOE M TOCTaTOYHO MOApoOHOE onucanue 40 MUHEpaIoB U3 ciaeayomux TumnoB: CaMopoHbIe
anemeHThl, CynbQuabl v Ou3Kue K HUM MuHepansl, Kuciaoponusie coenunenus (kinaccebl: OKUCUIOB U
rugapokcuioB, @ocdarer, Bonsdpamarsr), ["ammonasr u Opranndeckne CoeMHEHUSL.

Tema 1. CocTaBiieHue aJib00Ma MUHEPAJIOB
B pasnene naércs ctpykrypa cocraBienus "AnpOoMa MHHEpAoB', 11eIh U 3a/1a4ya ero HaMCcaHus CTyACHTaMHU
re0JOrMYECKHUX CHEIUAbHOCTEH.

XMMHUSA MUHEPAJIOB
OO011ue npeacTaBiIeHUs 0 BXOXKICHUU aTOMOB B KPUCTAJUIMYECKYIO PEIIETKY MUHEPAJIOB.

Xumu4eckuii cocraB MuHepaaos. M3omopdusm. Boga u Bogopoa B coctaBe MUHEPAJIOB.



N3omopdusm, onpenenenue, THUIbI, TpUIUHBL. DOPMBI BXOKACHHS BOJBI U BOJOPOA B COCTaBE MUHEPAJIOB:
copOupoBaHHas ¥ KpucTaymtoxumudeckas. CriocoObl BEIPaXEHHSI XHMUYECKOTO COCTaBa MUHEPAJIOB.
KonnyecTBeHHbIE Ka4eCTBEHHBIE METO/IbI aHATH3A.

OCHOBBI CTPOEHUSI CHJIMKATOB
Uctopus uccrnenopanus cuiankaTtoB. OCHOBBI CTPOEHUS CHIIUKATOB. CTPYKTYpHBIE MOTHBBI MTOJIMMEPHU3ALIUU
KPEMHEKUCIOPOIHBIX TETPAdAPOB U POPMYIIBI paTUKaIOB.

OcCHOBBI CTPOEHHSI OCTPOBHBIX, KOJIbIEBBIX, HIENMOYEYHbIX, JEHTOYHbIX, CJIOMCTHIX M KAPKACHBIX
CHJIMKATOB
K krnaccy cMiMKaToB OTHOCUTCSL OIPOMHOE KOJIMYECTBO MUHEPAJIOB. Ha 10110 MX MpUXOaUTCS TPUMEPHO OJHA
TPETh BCETO YMCJIa U3BECTHBHIX MUHEPAIBHBIX BUIOB. 3HAUUTEIBHYIO POJIb OHH HUTPAIOT U B MUHEPATBHBIX
COCTaBax MOYTH BCEX MECTOPOKICHHI MOJIE3HBIX UCKOMAEMbIX, U HE TOJIbKO KaK CITyTHUKH PYJIHBIX
MUHEPAJIOB, HO B psAJie CITy4aeB Kak HOCUTENH IIeHHbIX MeTauioB ( Ni, Zn, Be, Zr, Li, Cs, Rb, U, TR u 1.1.).

I'ene3uc MmuHepaJioB
Omnpenenenus noHATUs "rene3nc Muaepanos". OcobeHHOCTH (HOpPMUPOBAHHSI MUHEPATIOB B DHJIOTCHHBIX,
9K30I€HHBIX U MeTaMoppuueckux cucreMax. Psn boysna, Bansamko, Ctpaxosa, OBunHHMKOBa-I puropsiua,
AKkceHoBa.

Munepasnoo0pa3ywiue Npouecchli: HA0reHHbIe, IK30TeHHbIe U MeTaMop(duiecKue
«OHTOTeHEe3» 3apOKICHUS POCTa U Pa3pyIICHUS MUHEpana. Y CJIOBHs Jisl 00pa30BaHuUs 3apOIbIIIeH, TEOPHH
pocra, crenuduka pa3pymeHus: (MCUe3HOBEHUS) MUHEPAJIOB.

OHTOreHe3 MUHEPAJIOB
3apoxaeHue, pocT U pa3pylieHue MuHepainoB. Teopuu pocra. BiusHue nepeckienus, popMooOpazyromumux
npuMeceid, CHMMETPHUH TTUTAIOIEH CPeIbl, PEKUMA MUTAHKS U CIIOCOOOB BBITIOJHEHUS MPOCTPAHCTBA Ha
MOp(}oIOrHI0 MUHEPAIOB.

3apoxkaeHue, pocT U paspylieHne MUHepPaa0B. BHyTpeHHue u BHemHne (aKTOPbI BIUSIOIINE HA
Mop¢doa0oru MUHEepPaIoB
Haércs onpenenenne MuHepaia. PaccMOTpeH BKJIaJ yUYEHBIX B CTAHOBICHUE MUHEPAJIIOIMH Kak Hayku. [mnHni
Crapumii, ABunienHa, I'.baysp, Creno, Jlomonocos, Hukoinb, J[oHa, oten u ciH bparru. MexayHapoaHas
KOMUCCHS TI0 HOBBIM MUHEpajiaM. PaliMoHanbHbIE M UPPALIMOHAJIBHBIE TIOJX0AbI K HAMMEHOBAaHUIO MUHEPAJIOB.

OnucarejabHasi MHHEpaJIorus
HpI/IBeI[CHBI BCC€ OCHOBHBIC TMarHOCTHYCCKHEC CBOMCTBaA MHHCPAJIOB IO MpOrpaMMe CTyACHTOB IICPBOTO Kypca.

Kap06onartsl, cyiabdarsi
JlnarHocTrka MHHEPAJIOB 10 (PH3UYECKUM M XUMUYECKHM Mpu3HakaMm. DopMyiiel MuHepaioB. ['eHe3uc
MuHepasnoB. [IpakTuiyeckoe UCIOIb30BaHUE.

OCTPOBHLIC H KOJIbIEBbIC CHJIMKATDBI
Z[I/IaFHOCTI/IKa MHUHCPAJIOB I10 (1)I/ISI/I‘I€CKI/IM H XUMHWYCCKHM IIPpHU3HAKAM. (I)OpMy.TH:I MHUHCPAJIOB. I'ene3uc
MHHCPAJIOB. HpaKanecxoe HCIIOJIBb30BaHUC.

Ienmo4HbIe, TEHTOYHbIC CHINKATHI
JlnarHocTrka MHHEPAJIOB 1O (PH3UYECKUM M XUMUYECKHM Mpu3HakaMm. DopMyIiel MuHepaioB. ['eHe3uc
MHuHepaioB. [IpakTuueckoe NCHOIb30BaHUE.

CJioucThie CHINKATHI



Z[I/IaFHOCTI/IKa MHUHCPAJIOB I10 (1)I/I3I/I‘IGCKI/IM H XUMHWYCCKHUM IIPpHU3HAKAM. (DOpMy.TH:I MHUHCPAJIOB. I'ene3uc
MHHCPAJIOB. HpaKTqucxoe HCIIOJIb30BaHUC.

KapkacHble cnankartsl
JlnarHocTrka MHHEPAJIOB 10 (PH3UYECKUM M XUMUYECKHM Mpu3HakaMm. DopMyiibl MuHepaioB. ['eHe3uc
MuHepasnoB. [IpakTuiyeckoe UCIOIb30BaHUE.



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. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Eropos-Tucmenko 1O. K. Kpucrannorpadwus u kpuctammoxumus: yueonuk / 10. K. Eropos-Tucmenko; mos
penakuuei akagemuka B. C. YpycoBa. — 2-e uznanne. — Mocksa : K/[VY, 2010. — 588 c. : Tabm., min. — ISBN
978-5-98227-687-2. — TeKcCT : 3NeKTPOHHBIN // DNEKTpOHHO-OMOIMoTeYHas cuctema bubnmoTex : [caitt].
https://psu.bibliotech.ru/Reader/Book/7095

2. Kazeivmos K. I1.,Kopotuenkoa O. B. Munepanorus ¢ ocHoBamu Kpucramiorpapuu. OnucarenbHas
MUHEpaJIOTusl U reoMeTpuueckas Kpucraiorpadus:ydyeOnoe nocodue s ctyaenton By30B/K. I1. Kasbimos, O.
B. Kopotuenkosa.-Ilepmb:IlepMckuii rocy1apcTBEHHBIN HAIIMOHAJIBHBIM HCCIIEA0BATEILCKUI
yuauBepcuteT,2018, ISBN 978-5-7944-3056-1.-90.-bubmuorp.: c. 85 https://elis.psu.ru/node/511004

3. berextun A. I'. Kypc munepanoruu : yueoHnoe nmocodue / A. I'. berextun; nox Hayd. pen. b. U. [Tuporosa, b.
b. llkypckoro. — 2-e uznanwue, ucrnp. u gon. — M. : KIIY, 2010. — 736 c. : un., Tabn. — ISBN 978-5-98227-
749-7. Tekcr : aNeKTPOHHBIH // DnekTpoHHO-O0uboTeuHas cuctema bubnmoTex : [caifr].
https://psu.bibliotech.ru/Reader/Book/8043

4. MuHepasnorusi ¢ OCHOBaMH Kpucrtamiorpadguu : yaeOHoe nocodue s akagemMuueckoro d6akanaspuara / B. A.
bynanos, A. . Cu3bix, A. A. benoromnos ; noa HayuHo# penakiueit @. A. JletHukoBa. — 2-e u3., nepepad. u

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

5-534-07310-2. — Texcrt : anextpouusiii / OBC KOpaiit [caiiT]. https://www.urait.ru/bcode/438854

JdomosHuTeIbHAS:

1. bBynax A. T'. O0mas MuHepanorus:yu4eOHUK JUIsl CTYJIEHTOB YHUBEPCUTETOB, 00YUAIOIIHUXCS TI0 HAPABIICHUIO
"T'eonorus"/A. I'. bynax.-Cankr-IlerepOypr:M3narensctBo Cankt-IlerepOyprckoro yuusepcurera,2002, ISBN
5-288-03032-4.-356.-bubauorp.: c¢. 331-332

2. MuHepanorus ¢ OCHOBaMHU KpucTayuiorpadguu : yueOHoe mocodue i akageMudeckoro 0akanaBpuara / B. A.
bynanos, A. . Cu3sbix, A. A. bernorosnos ; moa HaydHoi penakiueit @. A. JletHukoBa. — 2-¢ u31., nepepad. u

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

5-534-07310-2. — Texcrt : anextponnsbiit // OBC IOpaiit [caiitT]. https://www.urait.ru/bcode/438854



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

IPRbooks (BC IPRbooks) snekTpoHHast Onbiamorexa
eLIBRARY.ru Hayunas snektponHas 6ubimoTeka
eLIBRARY.ru Hayunas snektponHas 6ubimoTeka
IPRbooks (BC IPRbooks) DnekTpoHHO-O0MOIMOTEeUHAsT CHCTEMA
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJIbHOI0 MpoIecca Mo JMCUUIIHHE

OO6pa3oBarenbHblii polece Mo AUCHUIInHE MUHEpPaJIorusi ¢ 0CHOBAMM KPHCTAJIOrpaduu npeanoaaraet
HCIOJIb30BAaHUE CIIEYIOIIETro MPOrpaMMHOro o0ecredeHns: 1 HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
IIpe3eHTanoHHbIE MaTepUabl (CIaiabl 10 TEMaM JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH); JOCTYI B peXKUMeE
on-line B DnekTpoHHyo 6nbmnoTeunyto cucremy (ObC); mocTym B 371eKTpOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHON Cpely YHUBEPCUTETA.

[TepeyeHr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MIJIM) CBOOOJHO PAaCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
oOecrieyeHus:

1.O¢ducHbI MakeT NPUII0KEHUH.

2.IlpunoxxeHne No3BOJISIONIEE MPOCMATPUBATh U BOCTIPOU3BOANTH MenuakoHTeHT PDF-daiinos.
3.IIporpaMmsl, 1eMOHCTpAIMK BUIE0 MATEPHAIIOB (IIPOUTPHIBATEND).

4.0¢ucHsit maket npuinoxenuit «LibreOffice».

5. JlucuyminHa He MpelyCcMaTpUBAET HCIIOIb30BaHMS CIICIIMATH3UPOBAHHOTO 00eCIeUeHHs.

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTax ooyuaromuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOM paOOThI U TPOBEICHUY 3aHATHI B pEXKUME OHJIAWH MOTYT
MCTIOJIB30BAThCS:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BAHHS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALNH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHuA JJ11 COBMECTHOM paboThl.

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

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM /ISl OCYIIEeCTBJICHHS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

VYyeOHast ayuTopus JUIsl IEKIIMOHHBIX 3aHATHM, OCHAILIEHHAs IPE3EHTAllMOHHON TEXHUKOH (IIPOEKTOP, SKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTPAMMHBIM O0ECTICYCHUEM, MEJIOBOM (M) MJIM MapKepHOU
JOCKOH.

VYuebHas ayauTopus il 1a00paTOPHBIX 3aHATHM, TPYIIOBBIX U MHIMBHIYaJIbHBIX KOHCYJIbTAIIUH:
Konnexknuonnas naGopaTtopus MuHepanoruu u kpucramiorpaguu. Coctas 000pynoBaHus, yueOHO-HATISIHOE
nocobue omnpeaeseHo B MacnopTe 1adopaTopuu.

AyauTopus JUIsl CaMOCTOSATEILHON paboThl ToMeInieHrne Hay4dHou oubnuorexku [ITHUY |, ocHameHHbIi
KOMITHIOTEPHOM TEXHUKOW C BOBMOYKHOCTBIO MOAKIIOUEHHUS K ceTh «IHTepHeT», 00ecreueHHbIN JOCTYIOM B



ANEKTPOHHYIO HH(OPMALIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.

VYdeOHast ay TUTOpHS U151 TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTecTanuu: KolueKinoHHas tadoparopust
MuHepasjoruu u kpucramiorpaduu. CocraB o00py1oBaHus, yaeOHO-HATISTHOE TOCOOKE OMpPEIesieHO B
MacropTe J1a0OpaTOPHH.

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHus: caMOCTOSTEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, xopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunnyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPaMH € JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. YurtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBIICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrnpaBouHo-1nipaBoBas cucreMa «Koncynprantlinroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
MunepaJjiorusi ¢ 0CHoBaMu Kpucrtaajiorpagpuu

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

OIIK.1

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

KomnereHnuus IlnannpyemMble pe3yJabTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HaTh XUMHYECKUE (HOPMYJIBI HeynosierBopure

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

MUHEPAJIOB
YMeTh onpenensaTh K Kakoil
IpyIIe OTHOCATHCS MUHEPAIIBI
Buianers Teopernueckumu
3HAHUSIMH O MUHEpalax 1
IPUMEHATh UX HA IPAKTUKE JUIs
OIpezie/ICHUs] MUHEPAJIOB

He 3naet xumnyeckue GpopmMyibl MUHEPAIOB
He ymeer onpenensts k kKakoii rpyrre
OTHOCATHCSI MUHEPAJIBI
He Brmageer TeopeTnyeckuMu 3HaHUSIMU O
MUHEpajiaX U IPUMEHATh UX Ha MPaKTUKE IS
OTpe/ieJIeHUs] MUHEPAJIOB
YnoBaerBopuTebH

3HaeT xuMuueckrue (opMyJibl MUHEPAJIOB
YMeeT onpenenars K KaKol rpynmne OTHOCATHCS
MUHEPAIIBI
He Bnaneer TeopeTnyeckuMu 3HaHUSIMU O
MUHEpajiaX U HE IPUMEHSATh 3TU 3HAHUS Ha
IIPAKTUKE JUJIs ONPEIETICHHUS] MUHEPAJIOB.

Xopoio
He 3nHaeT xumnyeckue GpopmyJsibl MUHEPAJIOB
VYMmeeT onpenensTh K Kakoi rpyIine OTHOCSThCS
MUHEPAIIBI
Bnageer TeopeTHueCKMMH 3HAHUSIMH O
MUHEpaiax U MPUMEHSATh UX Ha MPAKTUKE AJis
OIIpe/IeNICHUs] MUHEPAJIOB

Otiamn4Ho
3HaeT XuMHuecKkue GopMyIibl MUHEPAIOB
YMeer onpenensaTs K KaKOU IpyIIe OTHOCATHCS
MUHEpaJIbI
Bnageer TeopeTnuecKMMH 3HAHUSIMH O
MUHEpaiax U MPUMEHATh UX Ha MPAKTUKE AJis
ONpeIeIICHUS] MUHEPAJIOB

IIK.15

CIOCOOHOCTH CAMOCTOSITEIbHO OCYIIECTBJISATH cOOpP, aHAJM3 H 00001IeHNe Te0JT0THYeCKO
HH(OPMAIUH, HCTIOJIH30BATH B HAYYHO-UCCJIe0BATEIbCKOM 1eITeJIbHOCTH HABBIKY MOJIEBBIX U
JIa0OpPATOPHBIX MCCJIEIOBAHMI

Komnerennus IInanupyemsie pe3ybTaThl Kputepun oneHuBaHus pe3y1bTaTOB
(MHaUKaTOP) o0y4eHHs o0y4eHusn
K.15 3HaTh TEPMHUHOJIOTUIO U HeynosierBopure




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
CIOCOOHOCTD OCHOBHBI€ MTOHSATHUSA HeynosiierBopuren
CaMOCTOSITENIbHO UCIIONIb3YEMbIE B TEOPUU U He 3HaeT TepMHUHONOTHIO U OCHOBHBIE MOHATHS

OCYIIIECTBIISATH COOp,
a”aiIu3 ¥ 00001IeHnE
Tre0JIOTHYECKOM
uHpopMaluuy,
WCIIOJIH30BaTh B HAYYHO-
HCCIIeI0BaTEIbCKOM
JIeITCIIbHOCTH HaBBIKU
MOJICBBIX U
71a00paTOPHBIX
HCCIIeJ0BaHUM

NpaKTUKE KpUcTaJIorpapu.
YMeTh N0ab30BaThCs
MOJIy4YE€HHBIMU 3HAHUSMH 10
KpucTajiorpaguu Ha MpaKkTUKE.
Bnaners HaBakamu onpeeneHus
KpUCTaJljla B MUHEpaJIe

UCIIOJIb3YEMBIE B TEOPUU U IIPAKTUKE
Kpuctamorpadun, GpunuecKue U XuMUIECKUE
CBOMCTBA U CITOCOOBI 00pa30BaHUS MHHEPAJIOB.
YoB1€TBOPUTEJIBH
3HaeT TEPMUHOJOTHIO U OCHOBHBIE MOHATHS
HCIIOJIb3YEMBIE B TEOPUU U IIPAKTUKE
Kpuctaiorpadun, Gu3nuecKue U XUuMUIECKUE
CBOMCTBA U CITOCOOBI 00pa30BaHUS MHHEPAJIOB.
YMeeT BBIICIATH IJTABHBIC K HEKOTOPBIC
BTOPOCTETICHHBIE KPUTEPUH OIICHKH
KpPUCTAJIJIOB.
Bnaneer npeacTtaBieHreM 0 IPUHIUIIAX
MMOCTPOCHUS MOJIEJICH KPUCTAILIOB,
6330BBIMI/I 3HAHUSIMHU METOJa aHAJINn3a
TCHECTUYCCKUX HpI/ILII/IH 3ap0)KI[CHI/I$I nu pOCTa
KPUCTAJUIOB, aJITOPUTMOB IIPOLIECCOB
KpPHUCTaINI000pa30BaHuUs B OIIPEICIICHHBIX
06CTaHOBKaX, HpGI[CTaBJIeHI/DIMI/I O TUIIaxX
nzomMop(hu3Ma U ero npuIruHax.

Xopomuo
3HAEeT OCHOBBI JIEATEILHOCTHU CBA3AHHOM C
JMArHOCTUKOM KPHUCTAIIIIOB, aJITOPUTM
Te0JOTHYECKUX U (PU3UKO-XUMUYECKUX
yCIIOBU 00pa30BaHus KPUCTAIIIOB.
YmeeT paboTaTh C MOHATHIMH,
TEPMHUHOJIOTHIECKOM 02301,
PO eCCUOHATBHON JICKCUKOM.
Bnaneet yacTHYHBEIMH 3HAHUSIMHA METOJI0JIOTHEN
JTUCIUTUIMHBI TIPU PEIICHUH TUTIOBBIX 3a/a4,
HCIIOJIB3YET B KaUYECTBE apryMEHTalUN
MPaKTUYECKUE MPUMEPHI.

OtanyHo
3HAET OCHOBBI JICATEILHOCTH CBA3AHHOM C
JTUArHOCTUKOM KPUCTAIIIIOB, aJITOPUTM
T'€0JIOTUYECKUX U PU3NKO-XUMUIESCKUX
yCIIOBUI 00pa30BaHUs KPUCTAILIIOB.
YmeeT paboTaTh C MOHATHIMH,
TEPMHUHOJIOTHYECKON 0a30id,
npodeccuoHaNbHON TEKCUKOH.
Brnageer yacTUYHBIMU 3HAHUSMU METOIONIOTHEH
TUCIMILTAHBI TIPY PEIICHNUU THUIOBBIX 3a/1ad,




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1ian4Ho
HCIIOJIb3YET B KAUYECTBE apryMEHTALUU
MPaKTUYECKUE MPUMEPHI.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Buja MeponpusiTusi NPOMeKYTOYHOM aTTeCTALMH © 3a4eT
Cnoco0 npoBeeHust MepONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 0 JUCHUILIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAallUU OIIPEIEIIAETCSl Ha OCHOBE 0aJIOB, HAOpAHHBIX 00YUYAIOIIUMCS HA KOHTPOJIbHBIX
MEpONPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOT0O MEPHOAA.
MaxkcumajbHOe KoIu4ecTBo 0asnos : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTanyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«YyI0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

K.15

CIIOCOOHOCTBH CaMOCTOSTEILHO
OCYIIECTBIATH COOp, aHAIIN3 U
000011IeHHEe Te0I0TUIECKOM
nH(pOpMAaIIH, UCIIOIH30BAThH B
Hay4YHO-UCCJEN0BATEIbCKOMN
JIeITEIIbHOCTH HABBIKU ITOJIEBBIX U
71a60PATOPHBIX UCCIIEIOBAHUI

Tema 1. Ilonsarue o
KPHUCTAJUIMYECKOM CTPOEHUHU
BEIIECTBA. FTEOMETPUYECKAs
KpucTaorpadus
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

3HATh MOHATHE O KPUCTAJUIMYECKOM
CTPOEHMHM BEILIECTBA F€OMETpUYECKas
KpucTajorpadus

K.15

CIIOCOOHOCTH CAMOCTOSTEIILHO
OCYIIECTBIIATH COOP, aHAIH3 U
000011IeHrE TE0IOrNYECKOMT
nH(GOpPMAIINH, HCIIOIH30BaTh B
Hay4YHO-MCCIEA0BATEIbCKOMN
NIEATEILHOCTH HAaBBIKU ITOJIEBBIX U
7a00paTOPHBIX UCCIICOBAHUMN

Tema 3. Briciias kateropus
CHUHTOHUI

IIncbMeHHOE KOHTPOJIbHOE
MeponpusTe

Bnageer omnpezneneHueM v onMcaHueM
($hopM KpHCTAILIIOB.

nK.15

CIIOCOOHOCTH CAaMOCTOSTEILHO
OCYIIECTBIATH COOp, aHAIIN3 U
000011IeHHE Te0I0THUECKOM
nH(pOpMAaIIH, HCIIOIH30BATh B
HAYYHO-UCCIIEeI0BATENbCKON
NeSITEIIbHOCTH HaBBIKHU ITOJIEBBIX U
71a00PATOPHBIX UCCIICTOBAHHM

Tema 5. CoBpeMeHHbIE
METO/IbI UCCIIETIOBAHUS
MUHEPAJIOB

ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaEeT OCHOBBI JIEATETLHOCTH CBA3aHHOM C
JTUArHOCTHKOM KPUCTAJIIOB, allTOPUTM
TeOJIOTUYECKUX U (PUIUKO-XUMUYECKUX
yCIIOBUI 00pa30BaHUs MUHEPAJIOB




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IK.15 Tema 3. Bonsdpamartsl, [TpaBusbHA U JOCTATOYHO MOAPOOHAS
CIIOCOOHOCTB CaAMOCTOSATEBLHO Momu6aaTsl, hocdaTsl, JUAarHOCTHKA MUHEPAJIOB,
OCYLUIECTBIATH COOP, aHATU3 1 raJiJIOW/bl U OPraHUYECKUE | MPEAYyCMOTpPEHHas MporpaMMoin o0ydeHusl.
00001IeHHE Te0JI0THIECKOM CpeMHEHNUS
MH(OPMAIIMH, HCTIONB30BATh B IIucbMeHHOE KOHTPOJILHOE
HAY4YHO-HMCCIIE10BATENbCKON MepoIpHsITHE

ACATCIIPHOCTHU HABBIKHU ITOJIEBBIX U
1ab0PaTOPHBIX UCCIIECIOBAHUIM

IIK.15 Tema 1. CocraBienue IIpaBmiIbHOE M TOCTATOYHO MOAPOOHOE
CIIOCOOHOCTB CaMOCTOSATEBHO aibboMa MHUHEpPaJoB onucanue 40 MUHEPAIOB U3 CIEAYIOIUX
OCYILECTBIISITH COOp, aHAIU3 1 IucbMeHHOEe KOHTPOJIbHOE | TUTIOB: CaMOPOJHBIE BJIEMEHTHI,
0000IIEHHE TEOTOTUYECKON MeponpusTue Cynbduasl 1 61M3KHEe K HIM MHHEPAJIBI,
MH(OPMAIINH, HCTIONB30BATH B Kucnoponnble coeqHeHNs (KIaccChl:
HAy1HO-HMCCIIE/I0BATENLCKON OKHCHIOB ¥ TUAPOKCHI0B, DocdaThl,
JIESATEIIBHOCTH HAaBbIKU IOJIEBBIX U Bonbdpamarsr), [amions:

1ab0PaTOPHBIX UCCIIETOBAHUIM

Opranunyeckue CoeJUHEHHUS.

Crnenupuxkanuss MeponpusiTuid TEKyero KOHTpoJIf

Tema 1. [loHsiTHE 0 KPUCTAJINYECKOM CTPOCHUH BellleCTBA. FeOMeTPHYeCKasi KpUCTA/LUIorpadust

[Ipo0mKUTENTBHOCTE IPOBEACHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: .S yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChl ayANTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amm: 15

IToxa3aTesn oneHMBaHUsA Banasi
[TosnHOCTBIO M MPaBUIILHO MOJIy4Y€HBI OTBETHI HAa 10 Bompoca 30
[TosHOCTBIO M MPAaBUIIBHO MOJIyYEHbI OTBETHI HA § BOIpoca 25
[TosHOCTBIO M IPABUIIBHO MOJIYYEHBI OTBETHI HA 6 BOIpoca 20
[TosHOCTBIO M TPAaBUIIBHO MOJIyYEHBI OTBETHI HA 4 BoIpoca 15

Tema 3. Boiciiasi kKaTeropusi CHHrOHUIA

[Ipo0mKUTENBHOCT IPOBEACHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: .S yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 10
[Tpoxoanoii 6amt: 5

IToxa3zaTesm oneHUBAHUS Banabl
[TosHOCTBIO M MPAaBUIIBLHO OMPE/EIIEHbl CHHIOHUS U MTPOCThIE (POPMBI BCEX 5 KPUCTAIIOB U3 5 10
KPUCTAJUIOBKOHTPOIBHOM
KOJUIEKIIUH.

[TosHOCTBIO M MPAaBUIIBLHO OMPEJIENIEHbl CHHIOHUS U POCThIE (POPMBI 3 KPUCTAILIIOB U3 5 9




KPUCTAJIJIOBKOHTPOJIBHON KOJUIEKIUH.

[IpaBunBHO OMpeeneHbl CHHTOHUH 3 KPUCTAJIJIOB M YaCTUYHO OTNPECICHBI TPOCThIE (GOPMBI 5 7
KPUCTAJUIOB U3 5 KPUCTAJJIOB KOHTPOJIBHOU KOJUICKIUH.
[IpaBunBEHO OMpeeneHbl CHHTOHUH 2 KPUCTAJIJIOB M YaCTUYHO ONPECIICHBl TPOCThIE (GOPMBI 5 5
KPUCTAJUIOB U3 5 KPUCTAJJIOB KOHTPOJIBHON KOJUIEKLIUH.
Tema 5. CoBpeMeHHbIE MeTOAbI HCCJIEI0BAHUS MUHEPAJIOB
ITpoa0mKUTENEHOCTD TPOBEICHUSI MEPONIPUATHS IPOMEKYTOUHOM aTTecTallMy: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoanoii 6amn: 20
Iloka3aTesin oneHUBaHUSA Bajbl
[TonHOCTBIO M TTPAaBWIIBHO MOJIy4Y€HbI OTBETHI Ha 10 BompocoB TecTa 40
[TonHOCTHIO M MTPABWIILHO TOJYYEHBI OTBETHI HA 8 BOITPOCOB TECTA 34
[TonHOCTHIO M MTPABWIILHO TOJYYEHBI OTBETHI HA 6 BOITPOCOB TECTA 28
[TonHOCTBIO M TTPAaBWIILHO MOJIYYEHBI OTBETHI Ha 4 BOIpoca TecTa 20
Tema 3. Boabppamarbl, MoIn0aaTHhI, (pocPaThl, raJluIONIbI H OPraHuYecKHe CpeIHHEeHU s
ITpoaoMmKUTENEHOCTD TPOBEICHUSI MEPONIPUATHS IPOMEKYTOUHOM aTTecTallMy: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTectauuu: 10
[Tpoxoanoii 6amt: 5
IToxa3aTeIu onleHUBAHUS Baaasl
[TpaBunsHOE U MosHOE onrcanue 40 MuHEpaIoB U3 TUMOB - CaMopoaHEsI A71eMeHThI, Cynb(uabl 10
u Onu3Kue K HUM MuHepaubl, Kucinopoansie coenqunenus (knacchl: OKUCHIIOB U THIPOKCHIOB,
docdatel, Bonsdpamarsr), ramonasl 1 OpraHuuecuKe COeTUHEHUS.
[TpaBuIBHOE U NTOJTHOE ONKCaHKuEe 35 MUHEPAJIOB U3 THMOB - CaMopoaHes! dneMeHThI, Cynbhuabt 9
u O61u3KKMe K HUM MUHepaibl, Kucnopoausie coenqunenus (kiaccel: OKMCHIOB U THIPOKCUIIOB,
®ocdarsl, Bonbdpamarsr), rammonas 1 OpraHuuecHKe COeIMHEH
[IpaBunsHOE 1 MosHOE onucanue 30 MuHEpaIoB U3 TUMOB - CamMopoaHEsI deMeHThI, Cynb(uabl 7
u Onau3Kue K HUM MuHepaibl, Kucinopoansie coequHenus (knaccsl: OKUCHIIOB U THIPOKCHIOB,
docdatsl, Boashpamarsr), rasmonas 1 OpraHnuecruke COeTuHEH
[TpaBuIBHOE U NOJTHOE OMKCAHKUE 25 MUHEPAJIOB U3 TUMOB - CaMopoHes! dnieMeHThl, Cynbhuabt 5
u Onu3KKMe K HUM MUHepaibl, Kucnopoausie coequnenus (kiiaccel: OKMCHIOB U THIPOKCUIIOB,
®ocdarsl, Bonbdpamarsr), rammonas 1 OpraHMuecHKe COeIMHEH
Tema 1. CocTaBieHne anb00Ma MUHEPAJIOB
ITpoa0mKUTENEHOCTD TPOBEICHUSI MEPONIPUATHS IPOMEKYTOUHOM aTTecTallMy: .S yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI
MaxkcumanbHbIH 0ai, BEICTAaBIIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 10
[Tpoxoanoii 6amt: 5
Iloka3aTesin oneHUBaHUSA Basbl




[TpaBunbHOE 1 oaHOE onucanue 40 MuUHEpaIoB U3 THIOB - CaMopoiHEBI 3N1eMeHThI, Cynb(huabl 10
u Onu3Kue K HUM MuHepaibl, Kucnopoasslie coequHenns (knaccsl: OKUCHIOB U THIIPOKCUIOB,
®ocdarsl, Bonbdpamarsr), ['amnonast 1 Opranuyecuke COeTUHEHUS.

[IpaBunbHOE M TIOJTHOE OMMCAaHKE 35 MUHEPAIOB U3 TUMOB - CaMopoaHesI d7eMeHThI, Cynb(uabl 9
1 Onu3KKMe K HUM MUHEpabl, Kucinopoansie coequnenus (kinacchl: OKHUCHIOB U THIPOKCUIIOB,
®docdatsl, Boasdpamarsr), raymonasl 1 OpraHnuecruke COeTMHEHUS.

[TpaBunbHOE 1 nosHOE onucanue 30 MUHEPATIOB U3 THUMOB - CaMopoiHes! AneMeHThl, Cynbhuabl 7
u OnM3KKMe K HUM MUHepaibl, Kucnopoausie coequnenus (kinaccel: OKMCHIOB U THIPOKCUIIOB,
®ocdarsl, Bonbdpamarsr), ramaonas 1 OpraHuuecHKe COeTMHEHHUS.

[IpaBunbHOE ¥ TIOJHOE ONMKUCAHKE 25 MUHEPAIOB U3 TUMOB - CaMopoaHes! dieMeHThI, Cynb(uabt 5
u Onu3Kue K HUM MuHepaibl, Kucinopoanslie coequHenns (knaccsl: OKUCHIIOB U THIPOKCHIOB,
®ocdatel, Bonbppamarsr), rayuionasl 1 OpraHuuecuke COeTMHEHUS.

Buja MeponpusiTHsi POMEKYTOUHOI aTTecTalMM : DK3aMEH

Cnoco0 npoBeeHHs1 MEPONIPUATHS MPOMEKYTOUHOH aTTecTanuu : OIEHKA M0 TUCIUIUIHHE B paMKax
POMEKYTOYHOW aTTECTAIMU OIIPEIENIETCS] Ha OCHOBE 0aJIOB, HAOpAHHBIX 00YUYAIOMIMMCS Ha KOHTPOJIBHBIX
MEpOTIPHUATHSAX, TPOBOJAUMBIX B TEUEHUE YUEOHOTO MEPHOA.

MaxkcuMmajibHOe KoIu4ecTBo 0asnos : 100

KonBepranusi 6a/1J10B B 0TMETKH

«oTamaHo» - oT 81 go 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 49 110 60
«HEeY/I0BJIETBOPHUTEJIbHO» / «He3auTeHO» MeHee 49 Oarna

Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHIUKATOP) TeKYIIero KOHTPOJIs pe3yJabTaToB 00y4eHHsI

IK.15 Munepanoobpasyromiue 3HaHue nzoMmopduszma u Gopm
CIIOCOOHOCTB CAMOCTOSITENIEHO MIPOIIECCHI: IHIAOTCHHEIE, HAXO0XJICHUS B BOJBI B COCTaBE MUHEPAJIOB,
OCYIIECTBISATE COOp, aHAIN3 1 3K30I'€HHBIE U OCHOB CTPOEHUSI CUJIMKATOB,
0000IIEHHE TEOTOTHYECKOM MeTaMop(hUUecKue MHHEPAI000Pa3yIOIIHUX IPOLECCOB.
HH(pOpMaLHH, HCTIONB3OBATE B IIucbMeHHOe KOHTPOJILHOE
HAYYHO-HMCCIIEI0BATEIbCKOM MeponpusiTHe

ACATCIIbHOCTHU HABBIKHU ITOJIEBBIX N
1ab0pPaTOPHBIX UCCIICIOBAHUIMA

OIIK.1.1 3apoxaeHue, pocT U 3HaHUE TEOPUH pOCTa, MPEICTABICHHUA 00
Wmeer npeacraBieHne 0 HAYYHOH | pa3pylieHHEe MUHEPAJIOB. U3MEHEHHWH U pa3pylIeHHH MUHEPAJIOB,
KapTHHC MHpa Ha OCHOBC BayTpeHHue u BHEIHUE (bakTopax BIHUSIOMKUX HA MOPPOIOTHIO
IOJIOKCHUM, 3aKOHOB (bakTopbl BIUAIONINE HA MUHEPAJIOB

3aKOHOMEPHOCTEH €CTECTBEHHBIX | \opd)OIOTHI0 MUHEPATIOB

HayK HTorosoe KOHTpPOJIbHOE

MeponpusTie




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.15

CIIOCOOHOCTEH CAaMOCTOSATENLHO
OCYIIECTBIIATH COOp, aHATU3 U
000011IeHrE TE0IOrNYECKOM
nH(pOopMaIu, UCIOJIb30BaTh B
Hay4YHO-MCCJIEA0BATEIbCKOMN
JCSATCIIBHOCTHU HABBIKU ITOJICBBIX U
1ab0PaTOPHBIX UCCIICIOBAHUIMA

KapOGonatsl, cynbdaTsr
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

YMeHue 1MarHocTpoBaTh MUHEPAJIBI,
3HaHUE TeHe3unca, GopmyIbl U
MPAaKTUYECKOI'0 MCII0JIb30BaHMsI MUHEPAJIOB

K.15

CIIOCOOHOCTH CaMOCTOSTEILHO
OCYIIECTBIISATH COOp, aHAIIU3 U
0000I11IeH1E Te0I0THUECKOM
UH(POPMAIINH, UCIIOJIH30BATh B
HAYYHO-KMCCIICI0BATEIbCKOM
JIEATEILHOCTH HABBIKU IOJIEBBIX U
71a00PATOPHBIX UCCIICTOBAHHIM

OCTpOBHbIG 1 KOJBILECBbLIC
CUJIMKATBI

ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

YMeHue 11arHocTupoBaTh MUHEPAJIBL,
3HaHUeE TeHe3nca, GopMyIbl 1
IIPAKTUYECKOT0 UCIIOJIb30BaHUsl MUHEPAJIOB

K.15

CITOCOOHOCTH CAMOCTOSTEIIEHO
OCYIIECTBIIATH COOp, aHATU3 U
000011IeHrE TE0TOrNYECKOM
nH(pOpMalny, UCTI0JIb30BaTh B
Hay4YHO-MCCJIEA0BATEIbCKOMN
JCSATCIIBHOCTU HABBIKU ITOJIEBBIX U
1ab0PaTOPHBIX UCCIICIOBAHUIM

LlenouHble, TEHTOYHBIE
CHUJINKAThI

ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

YMeHue 1MarHocTpoBaTh MUHEPAJIBI,
3HaHUE TeHe3unca, GopmyIbl U
MPAaKTUYECKOI0 MCII0JIb30BaHHsI MUHEPAJIOB

MK.15

CIOCOOHOCTH CAMOCTOSATEIHHO
OCYIIECTBIISATH COOp, aHAIIU3 U
0000111eHIE TEOIOTUYECKOM
UH(POPMAIIUH, UCTIOJIH30BATh B
HAYYHO-HCCIIEIOBATEIbCKON
JeSITETTbHOCTH HABBIKH TIOJICBBIX U
7a00paTOPHBIX UCCIICIOBAHUHN

CrnoucThle CUIINKATHI
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

YMeHHe quarHoCTUpOBaTh MUHEPAJIbL,
3HaHHUE TeHe3uca, GOpPMYJIbl U
MPAKTUYECKOT0 UCIIOL30BaHUSI MUHEPATIOB

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTUHE MHUpa HA OCHOBE
IMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Kapkachsie cunmnkatsl
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

YMeHHne AMarHoCTHPOBAaTh MUHEPATH,
3HaHUe reHesnca, GopMyIbl U
NPaKTHYECKOTO HCIOIb30BaHNS MHHEPAIOB

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

MuHepanoo6pa3ywime nNpouecchl: YHAOreHHbIe, IK30TeHHbIe H MeTaMop(uiecKue

ITpoaomKUTENTEHOCTD IPOBECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTaluu: 25



[Tpoxoanoii 6amm: 12

IToxa3aTeu oneHUBaHUS Baaasl
CB00OOHOE BIIaJICHUE MAaTEPHAIIOM. 25
Hannune 0CHOBHBIX MPEICTABICHUMN 110 TEME. 20
Hanuuue pa3po3HeHHBIX NMPEICTABICHUN 110 TEME. 16
Becbma cMyTHBIE TTpeICTaBICHUS 110 TEME. 12

3apoxkieHue, pocT U pa3pyluieHue MUHepaaoB. BHyTpenHue u BHeliHHe GaKTOPHI BIAUSIIONIUE HA
MOpP¢010rHI0 MUHEPAJIOB

[Ipo0mKUTETBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 Yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoit 6amm: 12

IToxa3aTeu oneHUBAHUS Baaasl
CB0o0OOHOE BIIaJICHUE MAaTEPHAIIOM. 25
Hannune 0CHOBHBIX MPE/ICTABICHUMN 110 TEME. 20
Hanuuue pa3po3HeHHBIX MPEICTABICHUN 110 TEME. 16
BecbMa cMyTHBIE ITpeICTaBICHUS 110 TEME. 12

Kapo6onarsl, cyabgparsl

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 Yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 10
[IpoxoaHoii 6amn: S

IToxa3aTeu oneHUBaHUS Baaasl

yBepeHHaﬂ JAUAarHoCTuKa MUHECPAJIOB, 3HAHNEC I'CHE3UCHI, (1)OpMy.]'IBI " ITPAKTHYCCKOIO 10
MMPUMCHCHU A

III/IaFHOCTI/IKa IMOAABJIAIOIICTO YN CJIa MUHCPAJIOB U TCOPECTUUCCKUX 3HaHWH O HUX

III/IaFHOCTI/IKa OOIBIIMHCTBA MHUHCPATIOB U TCOPECTUUCCKUX 3HaHUM O HUX

III/IaFHOCTI/IKa JIMIIb CAMHUYHBIX MUHCPAJIOB U TCOPECTUUCCKUX 3HAaHUM O HUX

OCTpOBHLIe H KOJIBIE€BbBIC CHJINKATHI

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 10
[IpoxonHoii 6amn: S

IToxa3aTeu oneHUBaHUS Baaasl

yBepeHHaﬂ JAUAarHoCTuKa MUHECPAJIOB, 3HAHNEC I'CHE3UCHI, (1)OpMy.]'IBI " IIPAKTHYCCKOI'O 10
MMPUMCHCHU A

JlmarsocTyka noaaBIIIONIEr0 YMCIIa MUHEPAIOB U TEOPETUUECKUX 3HAHUM O 9




HUX
I[I/IaFHOCTI/IKa OOJIBIIIMHCTBA MHHCPAJIOB U TCOPCTUUCCKUX 3HAHUH O 7
HUX
ILI/IaFHOCTI/IKa JIMIIb CAMHUYHBIX MUHEPAJIOB U TCOPCTHUCCKUX 3HAHUM O HUX 5

HeHO'-IHLle, JICHTOYHBbIC CUJINKATHI

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 10
[Tpoxoanoii 6amt: 5

IToxa3aTenn oneHMBaHUsA Basniasi

VYBepeHHast JUarHoCTHKa MUHEPAJIOB, 3HAHNWE T€HE3UCHl, POPMYJIbI U IPAKTUYECKOTO 10
IIPUMEHEHHUS

JlmarsocTuka noaaBIIAONIETO YUCIIa MUHEPAIOB U TEOPETUYECKUX 3HAHUN O 9
HUX

JlnarHocTrka OOJBIIMHCTBA MUHEPATIOB U TEOPETHUECKUX 3HAHUH O 7
HUX

JlnarHocTHKa JIMIIb €IMHUYHBIX MUHEPAIOB U TEOPETUYECKUX 3HAHUN O HUX 5

CJioucrtbie CUJINKATHI

[IponoIKUTENIBHOCTE TPOBECHUSI MEPOIPUATHS MPOMEKYTOUYHOM aTTECTAIMU: 2 Yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B Yachl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHOU aTTectauuu: 10
[Ipoxonnoii 6amn: §

IToxa3aTeu oneHUBaHUS Baaasl

VYBepeHHas TMarHoCTHKa MUHEPAJIOB, 3HAHUE TE€HE3UCHI, (POPMYJIbI M IPAKTHIECKOTO 10
MIPUMEHEHUS

JnarHocTrka moaBIISIFOIIETO YKMCJIa MUHEPAJIOB M TEOPETUUECKUX 3HAHUM O 9
HUX

Jlnarsoctrka OOJBIITUHCTBA MUHEPATIOB M TEOPETUICCKUX 3HAHHUM O 7
HUX

JlMarHocTHKa JTUIIb €IMHUYHBIX MUHEPATIOB U TEOPETUYECKUX 3HAHUN O HUX 5

KapkacHble cuiiMkaThbl



ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 10
[IpoxoaHoii 6amn: S

IToxa3zaTean oneHMBaHUA

Baaasl

VYBepeHHast TUarHOCTHKa MUHEPAJIOB, 3HAHWE Te€HE3UCHI, POPMYJIIbI U IPAKTUYECKOTO
MIPUMEHEHUS

10

I[I/IaFHOCTI/IKa MOAaBJIAOMICTO YU CJIa MUHCPAJIOB U TCOPECTHUICCKUX 3HaHHUM O HUX

I[I/IaFHOCTI/IKa OOJIBIIIMHCTBA MHHCPAJIOB U TCOPCTUUCCKUX 3HaHUM 0 HUX

I[I/IaFHOCTI/IKa JIMIIb CAUHUYHBIX MUHCPAJIOB U TCOPCTHUUCCKUX 3HaHUM O HUX




