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1. LUenn ocBOEHNS AUCLUMINHBI

Llenn oncumnnuHbl:

- pacwmpeHne XMMN4Yecknx 3HaHin 0 ecTeCTBEHHOHay4YHOM KapTuHe M1pa, BaXHENWnX XMMNYeCKuxX
NOHATUAX, 3aKOHAxX N TEOPUSX;

- popmMMpoBaHNE ecTecTBEHHOHAYYHbIX NPeaCcTaBNeHnin O BeWecTBax N XMMNYeCKNx npoueccax B
npupoae, B NPOMbILLNIEHHOM NPOM3BOACTBE.

- pa3BUTNE XMMNYECKOrO U 9KONOTMYECKOro MbIWNEHNS Y BbiMYCKHUKOB YHUBEPCUTETA,

- MPUMEHeHne Nony4yeHHbIX 3HaHUM 1 YMEHWIn B MPOdPECCUOHaNbHOM AeAaTeNlbHOCTH

2. MecTo AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " b2.6.3 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 280100.62 MNprpoaoodycTponcTBO 1 BOAONONb30BAHNE M OTHOCUTCS
K 6a3oBoii (obwenpogeccrmoHanbHom) Yactn. OcsanBaeTtcs Ha 1 kypce, 1 cemecTp.

OvcumnnuHa BxoamT B 6a30BYt0 HaCTb MAaTEMATUYECKOro 1 €CTECTBEHHOHAYHYHOMO LIMK/a COrlacHo
@®roC BMO. Onsa ee nsyyeHns HeobX0AMMbl 3HAHWS, YMEHNS 1 KOMNETEHLMUN MO XUMUK, (OU3UKE 1
matematuke B 06 beMe, NpPeLyCMOTPEHHOM roOCy4apCTBEHHbIM 00pa3oBaTeNbHbIM CTAHAAPTOM
cpenHero (nonHoro) obuwero obpasoBaHms (6a3oBbIi YPOBEHD).

TPEBOBAHNA K YPOBHIO NOOMOTOBKW CTYLEHTOB (XuMuns - 6230Bblii ypOBEHD):

1) cdbopMUpOBaHHbLIE MPEACTABNEHUS O MECTE XMMUMN B COBPEMEHHOIN HAy4YHOWN KapTuHE MMPa;
MOHVMaHNe PONN XMMUU B OOPMUPOBaHNK KPYro3opa 1 coyHKLIMOHANbHOW rPaMOTHOCTM YeNnoBeka
LS PeLEeHNs NPaKTUYeCKNX 3aaav;

2) BnafeHne ocHosornonaralwmMm XMMMY4eCKUMUN MOHATUSMU, TEOPUSMU, 3aKOHAMU 1
3aKOHOMEPHOCTAMU; YBEPEHHOE MNO0SIb30BaHNE XUMNUYECKON TEPMUHONOMMENn N CUMBONUKOWN;

3) BnafgeHne OCHOBHbIMU METOAaMM Hay4YHOro NO3HAHUS, UCMOMNb3YEMbIMUA B XMMUK: HAbnoaeHme,
onvcaHune, N3MePEHNE, aKCNEPUMEHT; yMeHne obpabaTtbiBaTb, 0O BACHATL pe3ynbTathl
NPOBEOEHHbIX OMbITOB U AeNaTb BbiIBOLbI; TOTOBHOCTb U CMOCOOHOCTb MPUMEHSATL METOAbI MO3HAHUS
NpW peLeHnn NPakTUYeCcKnx 3anay;

4) yMeHMe NpoBOANTb PACHEThl MO XMMUYECKMM CPOPMYaM 1 ypPaBHEHMSIM;
5) BnapeHve npasunamm TEXHNKKM 6e30nacHOCTY NPY UCMONb30BAHWMN XUMUYECKUNX BELLECTB;

6) cPOpPMMPOBaAHHBIE COBCTBEHHOW MO3MLIMM MO OTHOWEHWUIO K XMMUYECKOWM NHAbopMaLnu,
nosiy4aemMoin U3 pasHblX UCTOYHMKOB.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMINHDI
/mopynsi

B pe3ynbTaTte 0CBOEHUSA OUCLUNINHBI (OOPMUPYIOTCA cneaytowme KoMneTeHUnm:

PacwmcbpoBka
LLincpp komnereHumu npuobpeTaeMon KOMNeTEHLUN
K5 FOTOBHOCTbIO K KOonepauun ¢ konneramum, paboTe B KONNEKTMBE
(OK - 5);
OK-1 BNageHUeEM KynbTypOW MbIAEHUS, CNOCOBHOCTLIO K
(0bLweKyNnbTypHbIE 0606LWeHnto, aHann3y, BOCNPUATUIO MHCpOpMaLMmM, NOCTaHOBKE
KOMNeTeHLmMm) uenu un Boibopy nytein eé pnoctmxerns (OK - 1);
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNOCOBOHOCTBIO NCMNONb30BaTb OCHOBHbLIE 3aKOHbI

Lncpp komneteHLUN

MK-1 €CTeCTBEeHHOHaYy4HbIX OUCUUNNNH, MEeTOObl MaTeEMaTN4eCKoro
(I'IpOdf)eCCI/IOHaFIbeIe aHannmaa n MogennpoeaHud, TeopeTn4eckoro 1
KOMI'IeTeHLI,I/II/I) 3KCMNepmnMeHTalibHOro nccnenosaHuns npu peweHnn

npodpeccuoHanbHbix 3agad (MK- 1);

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBHbI€ 3aKOHbl eCTECTBEHHOHaY4HbIX OUCUUNIINH, HeO6XOJJ,VIMbIe Ons NCnonb30BaHUA B
I'IpOCpeCCVIOHaﬂbHOVI OeATeNbHOCTU XNMNYECKNE 3NeMeHTbl N X CoednHEeHNs; peakUuMOHHYIO
cnocobHOCTb BELLECTB; KNCNOTHO-OCHOBHbIE U OKUCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA
BeleCTB, OuCnepcHble CUCTEMbI N UX KJ'IaCCI/IC*)I/IKaLI,I/II-O; XNMNYECKYIO TEPMOANHAMUKY N KUHETUKY,
OCHOBbI X UMM U MI/IKpO6I/IOJ'IOFI/II/I BOObl; PpO/1b MUKPOOPraHnM3MOB B Nnpoueccax CamooHnLLEeHNA
BOOOEMOB.

2. IONXeH yMeTb:

paccyMTbiBaTb CKOPOCTb XUMUYECKNX peakunii N nx HanpasneHHOCTb; KONMMYECTBEHHOE coaepXaHme
pacTBOpPEHHOro BewecTea, OCMOTNHECKOIro gasneHnsa pacTteopos,

onpenendatb N pacCcynTbiBaTb OCHOBHbIE NMOKa3atenn XMMn4eCckKoro Ka4ectea BO4bl; XapakTtepmn3oBaTb
OCHOBHbIE rpynnbl MUKPOOPraHn3mMoB

3. 0OMXEH BnageTb:

D NnpakTn4eCknMmMn HaBblkaMi BbINMONMHEHNA OCHOBHbIX XUMUYECKUX onepauvu7|, MeTooamMin
onpegeneHnsa XMMn4eckKnx nokasarenen kayecTtsa Boibl;

NPUMEHSTb 3HaHNS B 06nacT XUMUK Onsi 0CBOEHUSI 06LWenpogoeccmoHanbHbIX AUCUUMANH U
pelweHns NnpodeccnoHanbHbIx 3aaad

4. CTpyKTypa u cogepxaHve AUCLUUMNIUHBI/ MOoayns
Obwas Tpyoo0eEMKOCTb AUCLIMINIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 180 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 1 cemecTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 aucumMnInHe/ Moaynio
TemaTnyeckum nnaH oUCUUNAUHBbI/MOAYNA

Buabl n yachbl

Pasgmen ay,oMTOpPHOM paboThbl,
Hepens MX TPYAOEMKOCTb Tekywume coopmbl
N 'DMKII%V;J,I-;;LI;HH/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckuelllaboparopHbie
3aHATUA paboTbl
Tema . Itorosas 1 0 0 0 9K3aMeH
"|doopma KOHTpoOnS
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Buabl v yachbl
ayauTopHOM paborThbl,
Hepens MX TPy A0EMKOCTb Tekywue doopmbl
cemecTpa (B yacax) KOHTpONs

MpakTuyeckuelllaboparopHbie
3aHATUA pa6ortbl

NTtoro 0 0 0

Paspen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHUs
Mpw opraHnsaumm y4ebHoro npoLiecca NCnonb3yTCs TEXHONOrMN 00yYeHUS:

1. VIHdpbopmauunoHHo-passmBatowwme;

2. leaTenbHOCTHbIE NPAaKTUKO-OPUEHTUPOBAHHbIE;
3. PassuBatowme npobnemMHO-OpUEHTUPOBAHHbIE;
4. JINYHOCTHO-OPUEHTMPOBAHHDIE.

Lnsa adbdekTMBHOro oopMMpPoBaHNS Yy CTYAEHTOB 3an1aHNPOBaHHbBIX KOMMETEHLNA NCNONb3YOTCS
COYeTaHUs pasnuYHbIX OOPM opraHmMsaumm y4ebHoro npouecca u MeTooB akTMBM3auum
obpazoBaTenbHON OeATENbHOCTH.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

7.1. OcHOBHas nuTteparypa:

1.MuHka, Hukonai NleoHnnosuy. Obwas xmmus: yuebHoe nocobre [onsg CTyAEHTOB HEXMMUYECKUX
crneumanbHoOCTeN Bbicwmnx y4ebHbix 3aBenenunit] / H. J1. Munka.?N3g. ctep..?Mocksa: KHoPyc,
2012.7746 c.: nn.; 21.?7bubnuorp.: ¢c. 725-726.?VIMeH. n npeaMm. ykaa.: ¢c. 727-746.?71SBN
978-5-406-02149-1((s nep.)), 3000

2.Yrai, $lkos Anekcangposud. Oblwas n HeopraHuyeckas XuMnst: y4eb. ons cTyaeHTOB By30B,
oby4vatowmxcs no HanpaeneHuo 1 cned. "Xumus" / 9. A. Yrair.?4-e nsg., ctep..?Mockea: Bbicw. WK.,
2004.7526, [1] c.: nn.; 25.?7bubnnorp.: ¢. 519.?Mpenm. ykas.: ¢c. 520-523.?ISBN 5-06-003751-7,
5000.

3.Hetpycos, AnekcaHnap ViBaHoBuy. Mukpobuonorus: yuebHuk ons ctyn. By3os / A. U. Hetpycos, L.
b. KotoBa.?2-e nag., crep..?”M.: Akagemus, 2007.7352 c..?(Bbicwee npogeccrmoHanbHoe
obpasosaHue).? LonyweHo MuHobpHaykn Poccun.?Bubnumorp.: c. 341-343.?ISBN
978-5-7695-4419-4: p.287.10.

7.2. lononHutenbHasa nuteparypa:
7.3. UHTepHeT-pecypcChbl:

8. MarepuanbHo-TexHMYecKkoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COMNAacHO YTBEPXAEHHOMY
yuyeGHOMY nnaHy

OcBoeHve ancunnnuHbl "Xumns" npegnonaraeTt UCNoNb30BaHWe cnenyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHa", 4OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnnoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem o06s13aTeNbHOro cobniofeHNs aBTOPCKUX U CMeXHBbIX npaB. KHuradoHp obecneynsaet
LWWMPOKWIA 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtelbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BI1O.

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm ®IFOC BIO un yyebHbiM NnaHom no
HanpasneHnto 280100.62 "MprpoaoobycTpoicTBO U BOAONONb30BaHME" 1 NPOOWI0 NOATrOTOBKN
Bogononb3osaHue .
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