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1. IIEJIb ¥ 3AJJAYM OCBOEHUSI JUCIAIIIMHBI (MOLY.JI5T)

1.1]|Llens ocBOEHMS AUCUMUILIMHEL: (OPMHUPOBAHUE Yy OOYYAIOIMXCST HAayYHOTO MUPOBO33PEHHsI, OCHOBAHHOTO Ha 3HAKOMCTBE
C IOCTH)KEHHUSIMU COBPEMEHHBIX €CTECTBEHHBIX HaYK JJISi OCO3HAHHS COLMAILHON 3HAYMMOCTH MPOPECCUH YUUTeNs

1.2|3amaun ocBOEHUS TUCIUATIIIAHBL:

1.3|dopMupoBaHue LEITOCTHOTO MPEACTABICHHS O COBPEMEHHOM €CTECTBO3HAHHUHU (OCBOCHHE KITFOUEBBIX MOHSATHIA, 3aKOHOB U
3aKOHOMEPHOCTEH)

1.4|pa3BuTHE KPUTHIECKOTO, HAYIHOTO MBIIUICHHS

1.5|pa3BuTre yMeHHH, MO3BOJLSIIONIMX CAMOCTOSTENHFHO aHAM3UPOBATh HAYYHYIO H TEXHUYECKYIO HH(POPMAIIUIO,
HEOOXOMMYIO JUIS PeleHus MPO(eCcCHOHATBHBIX 3a/1a4.

2. MECTO JUCHHUTIINHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBI

Huxn (pasgemn) OIT: |B1.E.04

2.1|TpeGoBaHus K NpeIBAPUTEILHON MOATOTOBKE 00Yy4aKOIIEr0Csi:

2.1.1|BBogHblit Kypc MaTeMaTUKA

2.1.2|Uctopus

2.1.3|OcHoBbI 00111€H TeJaroruKy U UCTOPHs 00pa30BaHMs, BBEICHHE B IIEJAarOTHUECKYIO ACATEIILHOCTh

2.1.4|MeTozp! HAYYHOTO UCCIICAOBAHHS

2.1.5|BBenenue B npodecCHOHATIBHYIO IEATEIHHOCTD

2.1.6|HbOopMaLInOHHBIE CUCTEMBI U TEXHOJIOTHH B TIPO(ECCHOHAILHOMN IeATeTbHOCTH

2.2| IMCOMIUTHHBI H IPAKTHKH, ISl KOTOPBIX OCBOEHUE JTAHHOI JUCIHILITMHBI (MOIYJIs1) HE0OX0IUMO KaK
npeAlIecTBYOLIee:

2.2.1|AGcTpakTHas 1 KOMIIbIOTEpHAs anredpa

2.2.2| AuckpeTHas MaTeMaTHKa

2.2.3|uddepennnanpabie ypaBHCHHS

2.2.4|KoHCTpYKTHBHASI TEOMETPHSI

2.2.5|Metoauka o0y4yeHHs MaTeMaTUKe

2.2.6|YueOHas mpaKTHKa [0 MOIYYEHHIO IEPBUYHBIX MPO(ecCHOHaTbHBIX YMEHUI U HABBIKOB, B TOM UYHCJIE IEPBUYHBIX YMEHUN U
HABBIKOB HAy4HO-HCCIIEI0BATENbCKON AESTENbHOCTU (PEIIEHNE MAaTEMATUUECKUX 3a/1a4)

2.2.71YucnoBbie CUCTEMBI

2.2.8|IIpon3BoacTBEHHAS IPAKTHKA MO TOIYYEHUIO TPO(EeCCHOHANBHBIX YMEHHUH U ONBITa IPOGECCHOHATBEHOM eI TeNbHOCTH

2.2.9]1OcHoBaHus FeOMETPUN M HEEBKIU0BA T€OMETPUS

2.2.10|YueOHas pakTHKa 110 IOJIy4EHHUIO IEPBUYHBIX NPOPECCUOHANBHBIX YMEHHUIN U HABBIKOB, B TOM YUCIIE IIEPBUYHBIX YMEHUH U
HABBIKOB HAy4HO-HCCIIEI0BATENbCKON AESTENbHOCTU

2.2.11|Dunocodpus

2.2.12|Wcropus uHbOpMaTHKU

2.2.13|Hctopus MaTeMaTuKu

2.2.14|BrruncnuTenbHas MaTeMaTuKa

2.2.15|3amuTa BBITYCKHOW KBaTU(QUKAIIMOHHOM pa0doThI, BKIIIOYAs TOJTOTOBKY K IPOLEype 3aIIUThl M MPOLENYPY 3aIIHATHI

3. INTAHUPYEMBIE PE3YJbTATBHI OBYYEHMSA MO KAXKJION TUCHUATIIMHE (MOYJIIO), .
OBECIHEYUMBAIOINUE JOCTUKEHUE INIJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OBPA3OBATEJIBHOU
IMPOI'PAMMBI

OK-3: crioco0HOCTHIO HCIOJIL30BAThH €CTECTBEHHOHAYYHbIE H MAaTEMATHYECKUE 3HAHUS /IJIsl OpDUEHTHPOBAHUS B COBPEMEHHOM
HHPOPMALIMOHHOM MPOCTPAHCTBE

3HaTh:
OCHOBHBIC CCTCCTBGHHOH&y‘{HLI@ NOHATHUA U 3aKOHBI, H€O6XO)II/IMI)IC JJIA OpI/IeHTI/IpOBaHI/Iﬂ B COBpCMCHHOM
HH(POPMAIHOHHOM MPOCTPAHCTBE
MCTOYHUKHU HH(POPMALIUH C 33]aHHBIMH XapaKTEPUCTUKAMH: SJIEKTPOHHBIC PECYPChI, KATAJIOTH, OMOJINOTEKH,
IIOMCKOBBIC CUCTECMBbI I/IHTCpHCTa 3(0] CCTCCTBCHHOHay‘{HOﬁ TEMATUKEC
OCHOBHBIE CPE/ICTBA MOKMCKA U OTOOpA €CTECTBEHHOHAYYHBIX 3HaHUI, HEOOXOJMMBIX ISl ODUCHTUPOBAHUS B
COBpPEMEHHOM HH(OPMAIIMOHHOM MPOCTPAHCTBE.

YMeTh:

HAXO/UTh, BBIACIATh U XapaKTePHU30BaTh OCHOBHBIC 3TAllbl PAa3BUTHS €CTECTBEHHOHAYYHBIX M MATEMATHUSCKUX
3HAHUH.

CHCTEMaTHU3UPOBaTh, AHAIM3MPOBATh ECTECTBEHHOHAYYHYIO HH(OpMaLHIO;

0606H121TI>, OL€CHUBATbL COOTBCTCTBUEC eCTeCTBeHHOHay‘-IHOﬁ I/IH(I)OpMaHI/II/I HOpMaM O6T>€KTI/IBHOCTI/I;

Baaners:




criocodamu IOMCKa 1 MOHUTOPHUHTA eCTeCTBeHHOHay‘-IHOfI I/IH(l)OpMaHI/II/I

croco0aMy aHajM3a eCTECTBEHHOHAYYHOH HH(pOpMaLuu

criocobaMy MpecTaBIeHUs MOTy4eHHON HHPOPMAUH ISl IPUMEHEHHUS B TPO(GECCHOHATLHON IeITeNbHOCTH.

OIIK-1: roTOBHOCTBIO CO3HABATH COLMAJILHYIO 3HAUHMOCTB cBOeii Oynyuueil npogeccuu, 06.1a1aTh MOTHBaLMEH K

OCYILeCTBJICHUIO TPO(eCCHOHATBHOM 1esITeIbHOCTH

3HaTh:

npodeccuoHaIbHO BajKHbIE KauecTBa (Kpyrozop) YduTenls

OCHOBBI OLICHKHU HpO(i)eCCI/IOHaJ'H)HO Ba)XHBIX Ka4Y€CTB YUHUTCIIA

METOJAWKY OLICHUBAHUSA np0(1)eccy10Haano BaXKHBIX KAYECTB YUUTCIIA

YMeTh:

OTIpeIeIIsATh XapaKTePUCTUKHU NMPO(PECCHOHATIBHO BaXKHBIX Ka4eCTB Oy/YIIEro YUUTeNsl K OCYILECTBICHHUIO
npodeccnoHanbHOW  IESTENFHOCTH

BBIIETATH TPO(QECCHOHAIBHO BaXKHBIE Ka4eCTBa OyayIIero yIuTens

pamKupoBaTh  IMpodeccrnoHaIbHO BaKHBIE KauecTBa MPOGECCHU yIUTeIs

Baagers:

HaBBIKAMU OTIpeIeTeHIs TNPO(MECCHOHANIEHO BAXKHBIX Ka4eCTB  Npodeccuu yauTens

HaBbIKaMH  BBIIACJIICHHUA MOTHBOB OCYIICCTBICHUA HpO(l)eCCHOHaHLHOﬁ JOCATCIBHOCTHU

HaBbIKaMU peajin3allii MOTUBOB OCYIICCTBJICHUS HpO(i)eCCHOHaHLHOfI JACATCIbHOCTH

B pe3yabTaTe 0OCBOCHUA U CHUIIIMHBI oﬁyqamumiflcn JOJIZKCH

3.1|3nartn:
3.1.1{6a30Bble TEPMUHBI B 00JaCTH €CTECTBO3HAHUS, IPUMEHIEMbIE JJIs1 OPHEHTAIIMU B HH(GOPMALHOHHOM IIPOCTPAHCTRE:
Marepusl, IBUKEHUE, IPOCTPAHCTBO, BPEMsl, B3aUMOICHCTBUE;
3.1.2|pyHnaMeHTaNbHBIE MPUHIWIBI B 00JAaCTH €CTECTBO3HAHUS, HEOOXOAUMBIE OymyIieMy YIHTENIO Ul OPHEHTAINHN B
UH()OPMAIIIOHHOM NIPOCTPAHCTBE: MIPUHIUI OTHOCUTEIBHOCTH, ONN3KOAEHCTBUS, NadbHOJACHCTBUS, JONOIHUTEIBHOCTH,
HEOIPEJEICHHOCTY;
3.1.3|dynnamMenTanbHble  3aKOHBI M TEOPHUM B 00JIACTH €CTECTBO3HAHMUS, HEOOXOIUMBIE JUI OPUEHTALUM B HH()OPMALIIOHHOM
IPOCTPAHCTBE: TEOPHS KBapKOB, CIIENHATbHAs TEOPUS OTHOCHTEIBHOCTH, 00IIast TEOPHS OTHOCHTEIIBHOCTH,
CHHTETHUECKasi TEOPHs SBOJIOLUM;
3.1.4|ocHOBHBIE KOHIIEIIIMY COBPEMEHHOIO €CTECTBO3HAHUS: «bobioit B3peiBy, yHUBEpCAlIbHBIN YBONIOLHOHU3M,
MPOUCXOXKICHUE )KU3HU Ha 3eMIIe;
3.1.5mocTikenust B ob6nacT  GU3MKU, XUMHUHU, OMOJIOTUH, HEOOXOJUMBIE JUIS OPUEHTALUH B COBPEMEHHOM HMH(GOPMAIIMOHHOM
TPOCTpaHCTBE: OTKphITHE 0030HA Xurrca, padots! C.XoxuHra, paboTsl Ca3epieH/a, TeHHbIC TEXHOIOTHH- PabOTEI
S.Yunmora,;
3.1.6|xapakTepHCTHKHN MPO(HECCHOHATHHO BAKHBIX KAUeCTB OYAYIIEro YIUTENS JUIA OCYIIECTBICHHUS TPO(ecCHOHATEHON
JIeSITENBHOCTH.
3.2|Ymern:
3.2.1|npoBoaUTE MOHHUTOPHHI HAYYHOM JIUTEPATYpPHl, CPEACTB MaccoBOH MH(OPMAIMK B COOTBETCTBHHU C 33laHHON
€CTECTBEHHOHAYYHO! TEMOMU;
3.2.2|cucTeMaTH3NpOBaTh  €CTECTBEHHOHAYYHYIO HH()OPMAIHIO B COOTBETCTBHUH C 3aJAHHON CTPYKTYPOIf;
3.2.3|nenaTh BHIBOJBI O €CTECTBEHHOHAYUHBIX 0OBEKTAX, IPOLECCAX U SBICHHUIX HA OCHOBE CPABHUTEIILHOIO aHAIM3a
UH(OPMAIH;
3.2.4|ananu3upoBarte eCTECTBEHHOHAYUYHYIO HH(POPMAINIO, HEOOXOAUMYIO [UIsl OCYIIECTBICHHS POGECCHOHANBHOM IS TEIbHOCTH
3.2.5|oneHMBAaTh  COOTBETCTBHE HH(OPMAIME HOPMaM HAYYHOH JOCTOBEPHOCTH H OOBEKTHBHOCTH
3.2.6|opraHu3oBeIBaTh AUCKYCCUU 10 KOHLEIIMAM IIPOUCXOKACHUS KU3HU, aAHTPOINOreHe3a, 110 IPUMEHEHUIO TeHETHYECKUX
TEXHOJIOTHH, OHOITHKE.
3.3|Baagern:
3.3.1|naBeIkamu norcka, 06pabOTKY U NpeaCcTaBleHUs TpedyeMol nHbOpManuu
3.3.2.|HaBbIKaMU aHAJIM3a E€CTECTBCHHOHAYYHOUH MH(pOpMALMK, HEOOXOJUMOM JUIs pelIeHus nMpo(ecCHOHAIbHBIX 3a/1a4.
4. CTPYKTYPA U COAEP KAHUE JUCHUILIUHBI (MOLY JIS)
Kon HaumenoBanmue pasnesios u teM /Buj | Cemectp / | Yacos | Komneren- | Jluteparypa | Uutep | Ilpumeuanue
| 3aHATHS 3aHATHA/ Kvpc 1001 aAKT.

Paznen 1. Beegenne. Hcropust n
MeTO/10JI0THsl eCTeCTBO3HAHMS




1.1 EcrecTBO3HaHHE B KOHTEKCTE KYJIbTYPBI OK-3 OIIK- (JI1.1 JI1.2J12.1
/J1ex/ 1 J2.2
24
1.2 BosHukHOBEHNE U pa3BUTHE ECTECTBEHHBIX OK-3 OIIK- |JI1.1 JI1.2J12.1
Hayk /IIp/ 1 J12.2J13.1
22
1.3 Bruiag apabcekoit (MycyaIbMaHCKOM HAyKu B OK-3 OIIK- |JI1.1 JI1.2J12.1
ectectBo3Hanue /Cp/ 1 JI2.2713.1
22
1.4 Bxnan pycckux y4eHBIX B pa3BUTHE OK-3 OIIK- |JI1.1 JI1.2J12.1
ectectBo3Hanus /Cp/ 1 J12.2713.1
22
Pazgen 2. ®ynaaMeHTAIbHbIC TOHATHS U
NMPUHLHUIBI €CTECTBO3HAHUS
2.1 Hayunbie peBotoninu B 001aCTH OK-3 OIIK- [JI1.1 JI1.2J12.1
¢m3uxn: XYII-XIX BB. /JIex/ 1 2.2
22 D4
2.2 Mexannueckast KapTHHa MUDA, OK-3 OIIK- (JI1.1 JI1.2J12.1
TePMOIUHAMHKA, HIIEKTPOMATHUTHAS 1 J12.2J13.1
kapTuHa mupa /I1p/ 22
2.3 Brigatomuecs yuensie  XYII-XIX BB: OK-3 OIIK- |JI1.1 J11.2J12.1
Tamuneo ammneit, U.Hetoron, U.Kemnep, 1 JI2.2J13.1
Canu Kapno, M.®apaneii, Jlx.Makcsenn 22
/Cp/
24 Hexnaccuueckas 1 MOCTHEKIIacCUYECKast OK-3 OIIK- |JI1.1 JI1.2J12.1
¢duzuka /Jlex/ 1 2.2
22
2.5 KBanToBo-MexaHnueckast KOHIEIIHS OK-3 OIIK- |JI1.1 JI1.2J12.1
onucanus mukpomupa /TIp/ 1 JI2.2J13.1
22
2.6 Boipatomuecs yuensie XX BB: A.Ilyankape. OK-3 OIIK- [JI1.1 JI1.2J12.1
A .Diamreiin, M.ITnank, H.Bop u np. /Cp/ 1 JI2.2J13.1
22
2.7 OCHOBHBIE KOHIETIIUN XUMUH /JIek/ OK-3 OIIK- |JI1.1 JI1.2J12.1
1 J2.2
22
2.8 JocTrxenust COBpeMEHHOM XUMHH. OK-3 OIIK- |JI1.1 JI1.2J12.1
Hanorexnomoruu /TIp/ 1 JI2.2J13.1
22
2.9 Brinarommecs xumuku: JI.Mennenees, OK-3 OIIK- [JI1.1 JI1.2J12.1
A.E.Ap0Oy30B, A.M.Bytiepos u np. /Cp/ 1 JI2.2J13.1
Pa3nen 3. Mup 3BoIIOHMOHMPYIOIIHUI
3.1 Kocmonoruueckue u actpousndeckue OK-3 OIIK- [JI1.1 JI1.2J12.1
KkoHnenuuy /Jlex/ 1 J12.2 J12.3
01323435
3.2 CoBpemMeHHast acTpOHOMHUYecKasi KapTHHA OK-3 OIIK- [JI1.1 JI1.2J12.1
mupa /TIp/ 1 JI2.2 J12.3J13.1
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33 3a npenenamu teneckona "Xa606:1". Hosble OK-3 OIIK- [JI1.1 JI1.2J12.1
WHCTPYMEHTBI U pa3BUTHE acTPOPU3IUKU 1 J12.2 J12.3J13.1
/Cp/ 22
34 KoHuenmuu o npoucxoxxaeHuu OK-3 OIIK- [JI1.1 JI1.2J12.1
Conneunolt cucremsl /JIex/ 1 J2.2712.3
0103234035
3.5 KoHuenmmu o npoucxoxIeHnn OK-3 OIIK- [JI1.1 JI1.2J12.1
Couneunoii cucrems! /IIp/ 1 J12.2 J12.3J13.1
22
3.6 "Poxxnenue 3emin". OCHOBHBIE reocqepsl U OK-3 OIIK- [JI1.1 JI1.2J12.1
ux spomonus /Cp/ 1 J12.2 J12.3J13.1
22
3.7 Konrenmuy nosBiaeHus )KUBOro Ha 3eMIle U OK-3 OIIK- |JI1.1 JI1.2J12.1
9BOJIFOLUS JKU3HU /JIex/ 1 2.2
223334 35
3.8 OBouttonus xu3Hu Ha 3emie /TIp/ OK-3 OIIK- [JI1.1 J11.2J12.1
1 JI2.2J13.1
2233
3.9 Yapnes dapsun, Ansdpen Paccen Yomec, OK-3 OIIK- |JI1.1 JI1.2J12.1
XKopx Krosbe u XK.b.JIamapk: Bkiaj B 1 J12.2J13.1
9BOJIOLMOHHYIO KoHIemnmio /Cp/ 22
3.10  |YpoBHH OHosIOTHUECKUX CTPYKTYp /Jlex/ OK-3 OIIK- [JI1.1 JI1.2J12.1
1 J2.2
D254 35
3.11 JocTrxeHnst COBpeMEHHOM MOJIEKYIISIPHOM OK-3 OIIK- [JI1.1 JI1.2J12.1
ouosioruu u reHeruku /TIp/ 1 JI2.2J13.1
22
3.12 3aKOHOMEPHOCTH Pa3BUTHS SKOJIOTHUECKUX OK-3 OIIK- [JI1.1 JI1.2J12.1
cucrem /Cp/ 1 JI2.2J13.1
22
3.13 I"Mennens, C.YeTBepuKOB, OK-3 OIIK- |JI1.1 JI1.2]12.1
N.IlImansraysen, P.Jlokun3- BK1ag B 1 J12.2J13.1
pasBurue reHetuku /Cp/ 22
3.14 buocdepa u uusmmzanus /Cp/ OK-3 OIIK- [JI1.1 JI1.2J12.1
1 J2.2
D254 35
3.15 Buocdepa u rexnochepa /Cp/ OK-3 OIIK- [JI1.1 JI1.2J12.1
1 J12.2J13.1
22
3.16  |Buocdepa-2. /Cp/ OK-3 OIIK- |JI1.1 JI1.2J12.1
1 J12.2J13.1
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5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KoHTpo/IbHBIE BONIPOCHI H 3a/1aHNS

[IpomexyTouHas aTTecTanus

Bompocs! 111 HOATOTOBKH K 3a4eTy

1.XapakTepHble 4epThl HAYKU U OTIMYHUE OT JAPYIHX OTPaCIeil KyJIbTYypBhI.
2.Metoap! 1 CTPYKTypa HAYIHOTO TIO3HAHUSI.

3.mpeaMeT eCTECTBO3HAHUS U €0 OTJIMYUS OT JIPYruX o0siacTell HayKH.
4. Ponp I'.I'anunes B CTaHOBJIEHUH KJIACCUIECKON HAYKH.

5.1.HpI0TOH KaK OCHOBOIIOJIOKHHK KJIACCHYECKOH (hU3UKH.
6.Hayunsie peBomrorun XX Beka

7.0co0EHHOCTH KBaHTOBOM MEXaHHUKH.

8.XapakTepucTrKa OCHOBHBIX (DU3UYECKUX CHIT M B3aUMO/ICHCTBHIA.
9.CoBpeMeHHbIE MPEACTaBICHHS O IPOCTPAHCTBE U BPEMEHH.
10.I'naBusbie BoiBobI OTO u CTO.

11.«Mopens «bonpmroro B3psiBay u pacmmpsitomieiicss Becenennoii.
12.9Bomronus 38e3/1.

13.IIpoucxoxnenre COTHETHOW CUCTEMBI.

14.OcHOBHBIE TIOJIOXKEHUS INI00AIBHON TEKTOHUKH.

15.Y4eHne o XUMHYECKOM IIPOIIECCE.

16.KoHuenuy BOZHUKHOBEHUS )KU3HH Ha 3eMIIe.

17.CTpyKTypHBIE YPOBHU JKHUBOTO.

18.Knerouynast Teopusi- OCHOBHAsI KOHLETIINS COBPEMEHHOM OMOIOTHH.
19.0Tams! cTaHOBIEHUS U Pa3BUTHUS TEHETHKH.

20.Hoseiine OMOTEXHOIOTUU: IEPCIEKTUBEL.

21.Wcropust 6uocdepsl.

22.3BomoIMOHHAs Teopus [lapBrUHA U NPENIIECTBEHHUKOB.
23.CuHTeTH4ecKast TEOpHs IBOJIOIHH.

24 .TIpoucx0KI€HHE U CYLIHOCTh YesoBeka. KoHIennuy aHTponoresesa.

5.2. Tembl NHCLMEHHBIX PadoT

Texkymuii KOHTPOJIb YCIIEBAEMOCTH

Temartuka pedepaToB ¢ npe3eHTanueit

Actpodusnka: 0cOOCHHOCTb COBPEMEHHBIX IIPEACTABICHHH.

Buonoruueckoe pazHoobpasue - Haubosee EHHbIH pecypc MIaHEeTHI.
Baxwneiimue otkpsiTus B ectectBozHanuu B X VI-XVII Bekax.

B3anMocBA3b CTPYKTYPHBIX YPOBHEH OpraHH3allii MaTepuu

I'eHHas nH>XEHEPUs, €€ BO3MOXKHOCTH U NEPCIIEKTHUBEI.

VcTopust OTKPBITHS OCHOBHBIX 3JIEMEHTAPHBIX YaCcTHII.

Hanorexunonorun XXI Beka.

HoBble MaTepuasnbl B XUMHUU U BO3MOYKHOCTD UX IPUMEHEHHUS.

. OcBoeHne HayYHbIX OTKPBITUI. CBSA3b SKOHOMUUECKOTO PA3BUTHUS C COCTOSIHUEM OTE€UECTBEHHOM HAayKH.
10. OcobGeHHOCTH GHONIOTHYECKOTO YPOBHS OpraHU3allui MaTCPUH

11. OTKpbITHE PEAKUX XUMUIECKUX IEMEHTOB.

12. Ilepnonnueckwnii 3akon J[.1. MenneneeBa u ero 3HaueHHe B HAyKe.

13. IpeBpanieHue BemiecTsa U S3HEPruu B duocdepe.

14. TIpoGneMa HM3HU B KOCMOCE U €€ OTpaKCHUE B HAYIHO-(aHTaCTHIESCKON JIUTepaType.
15. Poss uzeit A.DiHIuTelHa B JOPMUPOBAHUN HOBOT'O HAYYHOT'O MUPOBO33PEHHUS.
16. CoBpeMeHHbIE IpeACTaBICHHS 0 Hoocdepe.

17. Teopus caMOOpraHU3aluK B MPUIOKEHUH K OHOJIOTUYECKUM CHCTEMaM.

18. Xumust: BaKHBIE OTKPHITHS XX BeKa.

19. OBomonnonHas xumus. Teopus Pynenxo.

20. DTuka Hay4IHBIX UccienoBannid. [IceBmoHayka

XN E WD~

5.3. ®oH/1 OLIECHOYHBIX CPEICTB

Cwm. @oHJT OLIEHOYHBIX CPEACTB B MpriioskeHuu K PI1J]

6. YYEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE TUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOpBI, COCTaBUTENN | 3arnaBue | WznarenscTBo, rox




ABTOpLI, COCTaBUTECIIN 3armaBue I/I3Z[aTeJ'H)CTBO, rong

Csupuzos B.B. KoHnuenmuu coBpeMEHHOT0 ecTecTBO3HaHus:  y4e0. mocodue s  [FOpaiir, 2019
By30B / B. B. CBupujos, E. 1. Cupunosa ; noa pex. B. B.
Csupunosa. — 3-e u3., ucnp. u gon. — M. : U3narensctBo IOpaiit,
2019. — 310 c. — (Cepus : YHuBepcurets! Poccun). — ISBN
978-5-534-09649-1. Tekcr : anekrponnsiit / DBC IOpaiir [caiT].
URL: https://biblio-online.ru/bcode/438369

JI1.2

Otroukui, I'. TT KoHuemnuu coBpeMEHHOT0 €CTECTBO3HAHUS : | YUCOHUK U MznparensctBo FOpaiit, 2019
MIPAaKTUKYM 15 IprKiagHoro 6akanaspuara / . I1. Otronkuii ; mox
penaxmueii I'. H. Ky3pmenko. — Mocksa : U3narensctBo FOpaiir,
2019. — 380 c. — (bakanasp. [IpukiagHoii kypc).— URL :
https://urait.ru/bcode/450668

6.1.2. JlononHuTeIbHAS IUTEPATYpPa

ABTOpBL, COCTAaBUTEIH 3arnaBue W3pnaTenscTBo, rox
JI2.1 [Tyces [I.A. EcrecTBeHHOHay4YHAas KapTHHA MUpa :  yueOHoe nmocobue /1. A. M. : MockoBckuit
I'yces, E.I'. Bonkosa, A.C. MacnakoB. - DJIeKTpOHHBIH pecypc - NEe1arOorn4ecKuit
Pexxum noctyna: http://www.iprbookshop.ru/70117.html TOCY/IapCTBEHHBII
yHuBepcuter, 2016
JI2.2 |3apumosa P.C. KoHmenmmm coBpeMeHHOTO €CTECTBO3HAHUS: DIIEKTPOHHBIN HUCIITP, 2008
yueOHuk/ P.C.3apunosa.- H.Uennsi: HUCIITP, 2008.- TekcT :
anektponHslii / OBC IPR BOOKS [caiitr]. URL::
http://www.iprbookshop.ru/60702.html
JI2.3 |Komommen A.B. KoHrtemnuu cOBpeMEHHOT0 eCTECTBO3HAHUS: acTpoHOMHUs : yueOHoe [FOpaiir, 2019

nocobue st By30B / A. B. Konomuern [u n1p.] ; OTBETCTBEHHBIN
p>hfgnenakrop A. B. Konomuer, A. A. CadonoB. — Mocksa :
WznarensctBo FOpaiit, 2019. — 293 c. — (Yuusepcutersl Poccun).
— ISBN 978-5-534-09065-9. — URL :

https://urait.ru/bcode/456057

6.1.3. Ilepeuenn yueGHO-MeTOUYECKOT0 OOecnedeHUsI A CAMOCTOATEIbLHOH PadoThl 00y4AIOIIMXCS 10 JUCHUITHHE

ABTODBI, COCTaBUTEIHN 3arnaBue H3patenbcTBO, IO
JI3.1 |3apumosa P.C. EcrectBennonayuHast kaptuHa mupa: Opraamzanus u nposeaeane |H.Yenns:: U3za-so ®I'BOY BO
CEeMUHAPCKUX 3aHATHH U CAMOCTOSATENBHOM PabOThI CTYICHTOB : "HI'TIV", 2016
VYyebno-meronudeckoe nocodbue. — P.C. 3apumnona, A.P. Xacanosa,
B.P. Maxy6paxmanoBa. - H.Uennsl: U3x-s0 ®I'6OY BO "HI'TIV",
2016 Texkcrt : anextponnsiii / OBC IPR BOOKS [caiir]. URL: :
http://www.iprbookshop.ru/60699.html
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UHTepHeT"
D1 |Caiit, conepxamiuii HHGOpMaIHIO, B TOM 4rcie (HOoTo, HoTydaeMyro ¢ opouTaisHOro Teieckona Spitzer- URL:

http://www.spitzer.caltech.edu

32 |EctectBenHoHayuHas kapTtuHa Mupa (DOP)- URL: https://mooped.net/course/view.php?id=197
93  |3Bomronms yenoseka. [Ipoucxoxaenne.- URL: http://antropogenez.ru/
D4  |DOnexrponHblii katanor 6ubnuorexku HI'TIY. - URL: http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus
95 |Hayunas snextponnas 6ubnuoreka eLIBRARY.RU. - URL: https://elibrary.ru
6.3. Ilepeuens HH(POPMAIMOHHBIX TEXHOJIOTHIA
6.3.1 IlepeyeHb TMLEH3MOHHOTO MPOTPAMMHOI0 00ecnedeHus
6.3.1.1| AutuBupycroe nporpamMmmuoe obecnieuenue Kaspersky Endpoint Security st Ouzneca — Cranpaptasiii Band T: 250-499
Node 1 year Educational Renewal License: Jlorosop Ne 2020.2987 ot 21.02.2020.
6.3.1.2|Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise : Jloroop Ne 2020.13967
oT «27» nronst 2020 r.
6.3.1.3|Office 365 ProPlus Open for Students ShrdSvr ALNG Subscriptions VL. OLVS NL 1Month AcademicEdition Stdnt
STUUseBnft :JoroBop Ne 2020.13967 ot «27» utons 2020 r.
6.3.2 Tlepeuens npogeccHOHANIBHBIX 023 TAHHBIX H HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|Onexkrponno-6ubnuoreynas cucrema (3bC) IPRbooks. - Pexxum nocryna: www.iprbookshop.ru
6.3.2.2|OnextponHas 6ubnauoreunas cucrema «lOpaitt» - Pexxum noctyna: https://biblio-online.ru/



https://biblio-online.ru/bcode/438369
https://urait.ru/bcode/450668
http://www.iprbookshop.ru/70117.html
http://www.iprbookshop.ru/60702.html
https://urait.ru/bcode/456057
http://www.iprbookshop.ru/60699.html
http://www.spitzer.caltech.edu/
https://mooped.net/course/view.php?id=197
http://antropogenez.ru/
http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus
https://elibrary.ru/
http://www.iprbookshop.ru/
https://biblio-online.ru/

6.3.2.3 |I/IH(1)opMauI/10HHas[ npaBoBas cucrema ["apanr. - Pexxum nocryna: http://www.garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

7.1|2-108 YueOHast ayquTopusi U NPOBEICHUS 3aHATHH JIEKIIHOHHOTO TUTIA, ydeOHast ayTUTOPHUS JUIS POBEICHHS 3aHATHI
CEMUHAPCKOTro THUMA, yueOHas ayAUTOPHUS Ul IPOBEJEHUS TEKYILEr0 KOHTPOIA ¥ IPOMEXYTOUHOM aTrTecTanuu (4238006,
PecnyOnka Tarapcran (Tarapcran), r. Habepexnsie Yennsl, iep. XKene3HoqopokHUKOB, 1. 9A). OCHAIICHHOCTS:
creluaIu3upoBaHHas MeOellb, KOMIIBIOTED, KPaH, IPOEKTOP, 10CKA, yIeOHO-HAIIAHbIE TOCOOHS.

7.2|2-307 YueOHast ayquTopus U NPOBEICHNS 3aHATHH JIEKIIHOHHOTO TUTIA, ydeOHast ayTUTOPHUS JUTS POBEICHHS 3aHATHI
CEMUHAPCKOTro THUMA, yueOHas ayAUTOPHUS Ul IPOBEJEHUS TEKYILEr0 KOHTPOJIA M IPOMEXYTOUHOM aTrTecTanuu (4238006,
PecnyOmnka Tarapcran (Tarapceran), r. Habepexnbie Uennsl, niep. XKene3HoqopoxkHUKOB, A. 9A). OCHAIIEHHOCTb:
CIelaIu3upoBaHHas MeOelb, KOMIIBIOTED, IPOEKTOP, FKPaH, A0CKa.

7.3|2-302 Tomemenue i caMoCcTosTeNbHOM paboTel (423806, Peciydnuka Tarapcran (Tarapcran), r. Habepexnbie UenHsl,
niep. JKene3Ho1oOpOKHUKOB, 1. 9A). OCHAIIEHHOCTD: CIeNHAIN3UPOBaHHAs Me0eIb, , KOMIIBIOTEPHI C BO3MOXHOCTBIO
MOJIKITFOUEHHS K ceTh «THTepHeT» U JOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO- 00pa30BaTEIbHYIO CpELy,

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCHUTIIJIMHBI (MOZY JIST)

IMpuctynas k U3y4eHUI0 YueOHON NUCIUIIIMHBL, HEOOX0IUMO 03HAKOMUTHCS ¢ paboueil IporpaMMoil TUCIUILINHEL, Y4eOHOH,
HAayYHOH U METOWYECKOH TUTepaTypOi, IMEIOIeHCs B OMOIHOTeKe YHUBEPCUTETa, OMYIUTh B ONOIHOTEKEe PeKOMEHJOBaHHbIE
y4eOHUKU U y4eOHO-METOUIECKUE IT0CoOusL.

B xo0/1e NEeKIIMOHHBIX 3aHATHH BECTH KOHCIIEKTHPOBaHUe yueOHOro Marepuana. O0pamars BHUMaHHE Ha KaTeropuu, GopMyIUpPOBKY,
PAcKpBIBAIOIIIE COACPKAHNE TEX MM HHBIX SBJICHHI U MPOIECCOB, HAYYHbIE BEIBOJBI M IPaKTHUECKHE pekoMeHaanuu. He Hago
CTPEMUTHCS 3aHCaTh JOCIOBHO BCIO JIEKLUIO. 3aIUCh JIEKLUH PEKOMEHYEeTCsl BECTU 110 BO3MOXKHOCTH COOCTBEHHBIMU
¢dopmymupoBkamu. JKenaTenbHO 3aMCh OCYIIECTBIIATE HA OJHOH CTPaHUIIE, a CIESAYIOIIYIO OCTaBIATh I IIPOpabOTKH yIeOHOTO
MaTrepuala CaMOCTOSTENbHO B JOMAIIHUX YCIOBUAX. KOHCIIEKT jeKkiun Tyuie noapas3esaTh Ha IyHKTHI, naparpadsl, cooIronas
KpacHYIO CTPOKY. DTOMY B OOIIBIIOH CTETIeHH OyIyT CIIOCOOCTBOBATH ITyHKTHI IJIaHA JICKIIUH, IIPEI0KEHHBIE IPETIONaBATEIIMH .

B xoze NoAroTOBKH K MPAaKTUYECKUM 3aHATHSIM H3YYUTh OCHOBHYIO JIMTEPATYPY, O3HAKOMUTHCS C IOTIOJIHUTEIBHOM JIUTEPATY PO,
HOBBIMH IYOJMKAIMSAMH B TIEPHOTMYECKUX H3IAHMAX: )KypHANIaX, ra3eTax u T.4. [Ipu 5TOM ydecTh peKOMEHIAINH MIPEIoIaBaTes 1
TpeOoBaHUs yueOHOM nmporpaMmsl. JlopabaThIiBaTh CBOW KOHCIEKT JICKLIMH, Jeiasi B HEM COOTBETCTBYIOIINE 3aIIUCH U3 JTUTEPATYPHI,
PEKOMEHI0OBaHHOM IperiolaBaTeNieM 1 IpelyCMOTPEHHOH yaeOHO# mporpaMMoid. [10AroToBUTE Te3UCHI IS BEICTYIUICHUH IO BCEM
y4eOHBIM BOIIPOCaM, BBIHOCHMBIM Ha MPAaKTHYECKOE 3aHSATHE.

B xone 3aHATHS BHUMATENBLHO CIYLIATh BBICTYIUICHHSI CBOUX OJHOKYPCHHUKOB. [Ipy HE00X0IMMOCTH 331aBaTh UM yTOYHSFOIINE
BOIPOCHL. [IpHHIMATH aKTHBHOE y4acTHe B 00CYKJCHUH yIeOHBIX BOIIPOCOB: BEICTYIATH C IIPE3EHTAIMIMH, 0030paMH HAyTHBIX
cTatei, OTIENBHBIX MYOIUKAIMK TePHOANYECKOM MeYaTH, KaCaroIUXCs COIEPIKAHUS TEMBI 3aHATHA. B X011 CBOETO BBICTYILICHHS
HCIIONB30BaTh TEXHIYECKUE cpeacTBa o0ydeHus1. C 1empio Ooliee TIIyOOKOTro yCBOSHHS H3y4aeMOro MaTepHaia 3a1aBaTh BOIIPOCHI
npernoasarento. Ilocie moaBeeHNs UTOrOB  MPAKTHYECKOTO 3aHATHUS, YCTPAHUTh HEOCTATKH, OTMEUCHHBIE ITPETO/IaBaTENICM.

CamocTosTenbpHas paboTa — 3TO MPOIeCC aKTHBHOTO, IIeJICHANIPaBICHHOTO IPHOOPETEeHNs HOBBIX 3HAHUMH, YMCHHUI Oe3
HETIOCPEICTBEHHOTO yYaCTHs IIPETIOAABATENS, XapaKTePU3YIOLIMIICS IPEIMETHOMN HAIIPaBICHHOCTBIO, 3G ()EKTUBHBIM KOHTPOJIEM U
OLICHKOH Pe3yNbTaTOB JAEATEIFHOCTH 00yJaromerocs.

CamocrosiTenbHas paboTa BKIIOYAET CIIEAYIOMINE BUABI PaboT:

a) JUTs OBIIATICHUS 3HAHUSIMHU:

- dYTeHHe TeKcTa (yIeOHUKa, IepBOMCTOYHHUKA, TOTIOTHUTEIBHON THTEPATyphI),

- COCTaBJIEHHUE IUTaHa TEKCTa,

- Tpaduueckoe H300paxKeHHe CTPYKTYPHI TEKCTA,

- KOHCICKTHPOBAaHHE TEKCTa, BBIMHMCKH U3 TEKCTA,

- paboTa co CIOBapsIMH M CIIPaBOYHHKAMH, O3HAKOMIICHHE C HOPMATHBHBIMH JOKYMEHTaMH,

- y4yeOHO-uccienoBaresbckas pabora,

- WCHONIB30BAaHHE ayIHO- U BUICO3AIICEH, KOMIIBIOTEPHOH TEXHUKH U HHTEPHETA U JIp.

0) AJIs 3aKPEIUICHHS U CUCTEMAaTH3allM1 3HAHU:

- pabora ¢ KOHCIICKTOM JEKIHH, 00paboTKa TeKCTa, HOBTOPHas paboTa HaJl y4eOHBIM MaTepHanoM (ydeOHHKa, IepBOUCTOYHHKA,
JIOTIOJTHUTENILHOM JIUTEepaTyphl, ayAH0 U BUICO3aNucei),

- COCTaBJIEHHE IUIaHa, COCTABICHNE TAOIHI] AT CHCTeMATH3aliH Y9eOHOTO MaTepHana,

- OTBET Ha KOHTPOJIbHBIC BOIPOCHI, 3aIl0JIHEHNE paboyeil TeTpau, aHaTuTHYeCKast 00paboTKa TeKCTa (AHHOTUPOBAHHE,
peleH3NpoBaHNe, pedepHpoBaHIe, KOHCIICKT-aHaN3 | JIp),

- MOATOTOBKA MYJbTUMEANA-COOOIIEHNH K BRICTYIJICHHIO Ha CEMUHApe, IOATr0TOBKA pedepaTa, coctaBienue oudauorpaduy,
TEeMaTHYECKUX KPOCCBOPIOB, TECTHPOBAHUE U JIP.

B) U1l GOPMHUPOBAHUS YMEHHUI:

- peIIeHHe 331ad U YIpaXHEHHH 1Mo 00pasiy,

- PCUICHHC BAapUAaTHUBHBIX 3a/1a4,

- peIIeHHe CUTYallMOHHBIX (IPO(peCCHOHANBHEIX) 3a1a4.

PexomeHmanum 1o nmoAroToBKe K 3a4eTy

3aBepIaroIuM TaoM U3yYeHHs JUCIUILTHHBI SIBISETCS 3a4eT

[Ipu noAroToBKe K MPOMEKYTOYHOH aTTecTaluu (B KOHIIE CEMECTpPa) MOBTOPATH IPOMICHHbIM MaTepHal B CTPOrOM COOTBETCTBUH C
y4eOHOH porpaMMOH, IPUMEPHBIM ITEPEYHEM YUeOHBIX BOIIPOCOB, BRHIHOCAIINXCS HA 3a4€T U COAEPIKAIIMXCS B TaHHOH IPOTpaMMe.
Vcnonb30BaTh KOHCIIEKT JIEKIMI U IUTEPATYPY, PEKOMEHIOBAHHYIO IIperoiaBareieM. [Ipu 3ToM 1ose3Ho JenaTh XOTs Obl caMble
KDATKUE BRINVWCKYU U 3aMeTKH. PaboTy Has TeMOit MOXHO CUMTATh 3aBEPIICHHOM, €M BBl CMOXETE OTBETHUTH Ha BCE



http://www.garant.ru/

KOHTPOJIbHBIE BOIIPOCHI M JJaTh OIpeeNIeHNe MOHATHH 10 u3y4aeMoi Teme. OOpaTuTh 0co00€ BHUMaHKUE Ha TEMbI YUe€OHBIX 3aHATHIA,
MIPOIYIIEHHBIX 00yJaIOINUMHUCS 110 Pa3HBIM MpuuuHaM. [Ipr He0OX0IMMOCTH 0OPATUTHCS 38 KOHCYJIbTalleld 1 METOANIECKOH
ITOMOILBIO K MPETo1aBaTelIio.

PexoMeHaaIMK 10 00YYESHHIO JIHI] C OTPAHHYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI.

B cooTBeTcTBHM C METOAMYECKUMHU pekoMeHaarusiMu Munooprayku P® (yts. 8 ampenst 2014 r. N AK-44/058H) B kypce OynyT
WCTIONIb30BAHBI COLIMATLHO-aKTHBHBIE M PE(IICKCUBHBIC METOIbI O0YUCHUSI C IIENBI0 OKa3aHHs TOMOIIH B YCTAHOBJICHUH MOJHOICHHBIX
MEKJIMYHOCTHBIX OTHOIIECHUH C IPYTUMH 00YYaIOIIUMUCS, CO31aHIH KOM(OPTHOTO IICHXOIOTHUECKOro Kumara B rpymne. [Tonbop u
pa3paboTka y4eOHbIX MATEPHUAIIOB IPOU3BOIATCS C YYSTOM HEOOXOJUMOCTH MPEIOCTABICHHS MaTepHaia B Pa3IHIHbIX GopMax:
ayaHaIbHOM, BU3YaJIbHOM, C HCIONB30BaHHEM CHEIHAIbHBIX TEXHUIECKHX CPEACTB U HH(POPMAIMOHHBIX CUCTEM.

OcBoeHue AUCHUILTHHBL iunamu ¢ OB3 0CyIIeCTBIETCS ¢ UCTIOIB30BAaHUEM CPEICTB 00YUCHHUS OOIIEro U CIEHAaTbHOTO Ha3HAYCHHS
(TIepCcOHAIBHOTO M KOJUIEKTHBHOTO MCIIOJIb30BaHus). MaTepHaabHO-TEXHUYECKOEe 00eCIedYeHUE MPUCIIOCO0ICHO (ayAUTOPHH) K
HyxJam i ¢ OB3.

®dopma npoBeIeHUs IPOMEKYTOUHOM aTTecTanuu 1yis iui ¢ OB3 ycTaHaBIMBaeTCsI ¢ y4eTOM HHIUBUIYAIbHBIX TICHXO(PU3UUECKUX
0COOCHHOCTEH; MPeyCMaTPUBACTCS JOCTYMHAs (hopMa ITPETOCTABICHUS 3aJaHHI OIICHOYHBIX CPEJICTB, & UMEHHO:

*B [IEYaTHOH WM JIEKTPOHHO (hopMe (IS JIMI] ¢ HApYLIICHUSIMU OTIOPHO-/IBUTaTEIFHOTO amapaTa);

*B MeYaTHO! hopMe WM dISKTPOHHON (opMe ¢ YBETUUESHHBIM MPUPTOM M KOHTPACTHOCTHIO (JUIS JIMII C HAPYIICHUSIMHU CITyXa, PeUH,
3peHus);

*METO/IOM YTCHUS 3aIaHus BCIYX (IS JIUIL C HAPYIICHUSMH 3PEHHS).

O6yuatomuxcst ¢ OB3 yBennuuBaeTcs BpeMsi Ha MOJrOTOBKY OTBETOB Ha KOHTPOJIBbHBIC BOMIPOCHL. [ TAKMX 00ydaroImuxcs
IpeflycMaTpUBaeTcs 10CTyIHas ¢popMa IIPeAOoCTaBICHUs] OTBETOB Ha 3a1aHUs, 3 IMEHHO:

*IIMCHMEHHO Ha OyMare My HaOOpOM OTBETOB Ha KOMITbIOTepe (JUIsl JIUII C HAPYIICHUSMHE CITyXa, pedH);

*YCTHO (JJ151 JIUII C HAPYIICHUSIMH 3PEHUS, OTIOPHO-BUTaTEIHLHOTO arapara).

IMpu HeoOxoanmocTy st odydarommxcst ¢ OB3 mpouenypa oneHHBaHUS Pe3yJIbTaTOB O0YYEHHUS] MOXKET IPOBOAUTHCS B HECKOJIBKO
JTaIoB.

[Ipu BO3HHKHOBEHHH OCOOBIX OOCTOSTENBCTB OCBOSHUE AMCIMIUIMHBI OCYHIECTBISIETCS C MPUMEHEHHUEM DJIEKTPOHHOTO OOyUYeHUs U
JTICTAHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOIOTHIA.

ITpu BO3HUKHOBEHUH OCOOBIX OOCTOSTENBCTB, OCBOCHHE TUCIUIUINHBI OCYIIECTBISIETCS C IPUMEHEHHEM JJIEKTPOHHOTO O0YYSHHUS U
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.




