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1.IIOACHUTEJIBHASA 3AIINCKA

1.1. Ob6saacTh NpUMEHEeHHUs TPOrPAMMBI
[Tporpamma yuebnoro npenmera OVIIL.07 EcrecTBo3HaHUE SIBISETCS YaCThIO POTPAMM MOATOTOBKHU
CIEIMAJINCTOB CPEAHEro 3BeHa 1o cnenuanbHocTH: 53.02.03 MHcTpyMeHTanbHOE UCIIOIHUTENILCTBO (110
Bugam uHctpymeHnTtoB) (Ilpuka3z munmcrepcTBa oOpazoBanuss M Hayku Poccuiickoit denepauuu ot
27.10.2014 Nel1390«O6 yTBepxkaeHHH (eaeparbHOrO0 TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa
cpenHero mnpodeccuoHaNbHOrO 00pa3oBaHus» 1o crnenuanbHocTd  53.02.03 HHcTpymMeHTanbHOE

UCIIOJHUTENILCTBO (IO BUIAM HHCTPYMEHTOB)).

1.2. MecTo y4eOHOr0o nmpeaMera B CTPYKTYpe OCHOBHOM nMpodeccuoHaIbHOI 00pa3oBaTebHOMI
NPOrpaMMmblI:

OVII. O6meoOpa3oBaTeabHbIN YUSOHBIN UK.

OVII.00 O6s3arenbHbIe TpeaMETHBIE 001aCTH.

1.3. TpeOoBaHus K pe3yJibTaTAM OCBOEHHS Y4eOHOI0 mMpeaMeTa:

B pesynbrate ocBoeHUS Y4eOHOT0 npeaMeTa 00yJaromuiics TOIKEH YMeTh:
V1. OpHEeHTUPOBATHCS B COBPEMEHHBIX HAYYHBIX TIOHATUSAX H MH(OOPMAIIUN €CTECTBEHHOHAYYHOTO
CoZIepKaHUs;
VY2. paboTaTh ¢ €CTECTBCHHOHAYYHOW HH(OpMAIHME: BIaJeTh METOIaMH TIOUCKA, BBIICTSTH CMBICIIOBYIO
OCHOBY U OIICHUBATh IOCTOBEPHOCTH HHPOpMAIUY;
V3. ucnosb30BaTh €CTECTBEHHOHAYYHBIE 3HAHUS B TIOBCEIHEBHOM YKU3HU JIJIs1 00€CTIeueHUs
0€30MacCHOCTH KU3HEEATEIILHOCTH, OXPaHbl 3/I0POBBS, OKPYKAIOIIEH CPe/Ibl, JHEProcOepeKEHHUS;
3HATH:
31. oCHOBHBIC HAYKHU O MIPUPOJIE, X OOLUTHOCTH U OTIHYUS;
32. eCTECTBEHHOHAYYHBIA METO/I MIO3HAHUS U €TI0 COCTABJISIONINE, SIMHCTBO 3aKOHOB MTPUPOIHI BO
Bcenennoii;
33. B3aUMOCBSI3b MKy HAyYHBIMU OTKPBITUSIMU M PA3BUTUEM TEXHUKU U TEXHOJIOTHUIA;
34. BKJIa/1 BETUKUX YUCHBIX B (POpMHpPOBaAHNE COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHUHBI MUPA.

ITo yuebHomy npeamety «EcTecTBo3HaHME» TpeOOBaHMS K MPeAMETHBIM pe3yJbTAaTaM OCBOCHUS
06a30BOr0 Kypca JOHKHO 00ECTICUNTh:

ITP.1. cpopMHUPOBaHHOCTH OCHOB IIEJIOCTHOW HAYyYHOI KapTHHBI MUPa;

I1P.2. popmupoBaHre TOHMMAHHUS B3aUMOCBSI3H U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

ITP.3. cdopMHpPOBAHHOCTh IOHMMAHHUS BIMSHUS E€CTECTBEHHBIX HAyK Ha OKpYXKalollyl Cpeny,
SKOHOMMUYECKYI0, TEXHOJIOTUYECKYI0, COITUAIBHYIO M 3TUYECKYIO c(Pephl JeSTEIbHOCTH YEI0BEKa;

ITP.4. coznanue ycrnoBH Ui pa3BUTHs HABBIKOB y4eOHOMH, MPOEKTHO-UCCIIEI0BATENLCKOM, TBOPUECKOM
JEeSTEIbHOCTH, MOTHBAIIMK 00yYaroIMXCsl K CaMOPa3BUTHIO;

ITP.5. chopMHpOBaHHOCTH YMEHU aHAIU3UPOBATH, OLIEHUBATh, TPOBEPATH HA JOCTOBEPHOCTH M 00001IAThH
Hay4YHYI0 HHPOpPMAIHIO;

ITP.6. copmMHUpPOBaHHOCTh HAaBBIKOB O€30MacHOW pabOThl BO BpeMs MPOEKTHO-UCCIENI0BATEIbCKONH U
9KCIIEPUMEHTAIILHON IEATEIbHOCTH, IIPH UCIIOJIb30BaHUH J1A0OPAaTOPHOTO 000PYIOBAHMUS.

B pesynberare OCBOCHHMS y4eOHOTO TMpeaMeTa OOYYAMIIMKICS AOKEH 00J1a1aTh O0OUIUMH
KOMIIEeTEHIUSIMH, BKITIOUAIOITUMH B €051 CHOCOOHOCTH!

OK10. Hcnonp3oBaTh B NpOoQPecCHOHANBHON [EATENbHOCTH YMEHHUS M 3HaAHMS, MOJyUYEHHBIE
0o0ydJalomMMUCS B XOJE€ OCBOEHHUS YYEeOHBIX TMPEIMETOB B COOTBETCTBHH C (eaepaTbHbIM
rOCYJIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHET0 00IIeTro 00pa3oBaHuUs.

JInuHOCTHBIE pe3yabTaTbhl OCBOEHHUS OCHOBHOI 00pa3oBaTeNbHOM MporpamMmbl 00yHarOIIUMUCS
JIOJDKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM
BHYTPEHHEH NO3ULMEH JIMYHOCTH, CUCTEMOM ILIEHHOCTHBIX OpHEHTAllMH, INO3WTHUBHBIX BHYTPEHHHX
yOeXIIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM LIEHHOCTSIM POCCHUHCKOro OOIIecTBa, paclIupeHue



JKU3HEHHOI'O OIIbITAa M OMNbITA JACATEIBHOCTH B IIPOLECCE pPEANIU3ALMU OCHOBHBIX HalpaBiICHUM
BOCITUTATEIbHOM ESATEIIbHOCTHU
JIP.1. chopMUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUAIOIIETOCs] KaK aKTUBHOTO U OTBETCTBEHHOTO

YJIeHa POCCUICKOro 00IIeCcTBa;

JIP.7. rOTOBHOCTB K T'YMaHUTApHOU U BOJOHTEPCKOU EATEIbHOCTH;

JIP.8. chopMUpOBaHHOCTH POCCUNCKON IPAKIAHCKOM UICHTUYHOCTH, MATPUOTH3MA, YBAKCHUS K CBOEMY
Hapoady, YyBCTBa OTBETCTBEHHOCTH Iepe PoIMHOM, rOpAOCTH 3a CBOM Kpall, CBOXO PoauHy, CBOM S3bIK U
KYJbTYpY, IPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO Hapoa Poceuu;

JIP.9. neHHOCTHOE OTHOLIEHHE K FOCYAApCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U IPUPOAHOMY
HacCJeIMI0, NaMsATHUKaM, TpaauuusaM HapoaoB Poccnn, noctuxkenusim Poccun B Hayke, HICKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

JIP.12. cpopMHupOBaHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

JIP.14. oco3HaH#e TUYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYUBOTO Oy IyIIEro;

JIP.16. acTeTnyecKkoe OTHOILIEHUE K MUPY, BKJIIOYAst SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO

TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;
JIP.17. ciocoOHOCTh BOCHPUHUMATh Pa3InYHbIE BUABI HICKYCCTBA, TPAIUIIUU U TBOPUECTBO CBOETO U
JIPYTUX HAPOOB, OLIYIIATh SMOIIMOHAIIBHOE BO3/ICUCTBUE UCKYCCTBA;

JIP.20. chopMupoOBaHHOCTH 3I0POBOTO U OE30MACHOTO 00pa3a JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[10POBBIO;

JIP.21. noTpeGHOCTh B (PU3MYECKOM COBEPIICHCTBOBAHHH, 3aHATHSIX CIIOPTHBHO-030POBUTEIHHOM
JESATEIIBHOCTBIO,

JIP.22. akTHBHOE HEMIPHUATHE BPEAHBIX NPUBBIUEK M HHBIX (OPM MPUUUHEHUS Bpeaa GU3MIECKOMy U
IICUXUYECKOMY 3/I0POBBIO;

JIP.23. TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYHAOII00ue;

JIP.24. roTOBHOCTb K aKTUBHOMW J€STEIbHOCTU TEXHOJIOIMUECKON U COIMaJIbHOM HaIlpaBIeHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IJIAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TAKyIO JESTEIbHOCTD;
JIP.25. uHTepec K pa3iu4HbIM chepaM NpoPeccuoHaTIbHOM 1eATeIbHOCTH, YMEHUE COBEpLIaTh
0CO3HaHHBII BBIOOP OyAyIIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIaHBI;

JIP.26. TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA POTSXKEHUH BCEH JKU3HU;
JIP.27. cpopMHPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYPHhl, TOHUMAHUE BIUSHUS COLMATbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOM Cpefibl, 0CO3HAHUE III00aIbHOI0 XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

JIP.28. mnaHupoBaHUE U OCYIIECTBICHUE IEHCTBHUI B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHMS IIeJIeH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

JIP.29. akTHBHOE HEMPUATHE IEHCTBUM, MPUHOCIIINX BPEJl OKPYKAIOIIEH Cpejie;

JIP.30. ymMeHHe MPOrHO3UpoBaTh HEOJArONPHUATHBIE FIKOJIOTHYECKHE TIOCIECTBUS MPEAIPUHIMAEMBIX
JENCTBUM, IPEAOTBPAILATh UX;

JIP.31. pacmnpeHue oneiTa ASITEIbHOCTH YKOJIOITHUECKON HAPABIECHHOCTH

JIP.32. cpopMHpPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 0OILIECTBEHHOW MPAKTHUKH, OCHOBAHHOT'O Ha JIMajore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B NOJUKYJIbTYPHOM MUDE;

JIP.34. oco3HaHMe LIEHHOCTHM HAYYHOH NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO M
MCCIIEIOBATENILCKYIO ACSITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

1.4. KoumnyecTBO 4YacoB Ha OCBOCHHME TMpPOrpaMmbl Yy4yeOHOro mpeamera W Gopmbl
MPOMEKYTOYHOM aTTEeCTALMH.

Kypc, cemecmp Yueonan nazpysxa odyuarowezoca




MaxkcumanbHast OO6s3atenbHas | CamocTosTeTbHAS Dopmut
y4yeOHast ayIuTOpHAas paborta nPOMENHCYMOUHOI
Harpyska yueOHasi Harpy3ka | o0ydJaromerocs ammecmayuu
1 kypc 1 cemectp 51 34 17 -
1 xypc 2 cemectp 65 44 21 Jughghepenyuposannuiii
3auem
BCEI'O: 116 78 38




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O TPEIMETA

Temwt/Cemecmput Yueonan nazpyszka Dopmut Kanenoap Dopmupy
uzyueHus odyuaruezocs ayoumopHuvlx Hble Conep:kaHue y4eOHOT0 MaTepHuaia emble 3,
Mak | Ayo | Cam 3aHAmuil CpoKu Y, JIP,
cum | umo . 0CB80CHUA OK, IIP
anvh | pha | Pab.
as A
1 kype, 1 cemectp o1 34 17
Tema 1.BBenenue 9 6 3 Jlexuumn, ceHTs10ps | EcrecTBO3HAHME Kak Hayka. CO03 €CTECTBEHHBIX HAyK B mo3HaHuwm | 31, 32, 33,
CtpyKTypa €CTECTBEHHO [IpakTrueckoe MPUPOBI. DKCIEPUMEHTAIIBHBIE METO/Ibl B €CTECTBEHHBIX Haykax: | Y1, Y2,
— HAYYHOTO 3HAHUA: 3aHATHC HaOJII0IeHNE, H3MEpPEHUE, JKCIIEPUMEHT. ITonsarue 00 | ITP.1,
MHOT000pa3ue eIuHCTBA SKCHEPUMEHTAIBHBIX  HAyYHbBIX Meroxax, cucrema u | [1P.2,
KJIacCU(PUKALIHS HAy4YHBIX METO/IOB. OcobenHoctn u | I[1P.3
OTIMYMTENbHBIC TMPHU3HAKKW HAONIOEHUsT W HKcnepumenta, poib | OK10
U3MEpPEHUN U KOJIMYECTBEHHBIX OLIEHOK B ecTecTBO3HaHuU. | JIP.§,
Teopetuueckue METOJIbI HUCCIJIENOBAHUIL: kinaccudukanus, | JIP.9
cucTeMaTu3alusl, CHUHTE3, AaHaliu3, MHAYKUMS, JSAYKIHS,
MojienupoBaHue. EcTecTBEHHO — HayyHOE MO3HAHME: OT TMIOTE3bl
10 Teopur. OCOOEHHOCTH UCTOPUYECKUX ITANIOB PA3BUTHS HAYYHON
METOJIOJIOTUU: CTAHOBJIEHUE JIOTMKM M MaTeMaTH4YE€CKHX METO]IOB;
CTaHOBJICHHE HKCIIEPUMEHTAIILHOIO METOoJ1a B 17 B.. COBpEMEHHBIN
TUTIOTHKO- JIETYKTUBHBIA METO/I U «IETTOYKA HAYYHOTO ITO3HAHUS.
CTpyKkTypa Hay4HOTO 3HAHHMsS, €r0 KOMIIOHEHTHI: HAYYHBIH (axT,
TUIOTE3a, MPEAJIOKEHHAs: Ha OCHOBE 000011IeHUsI HayYHbIX (PAaKTOB;
OKCIIEPUMEHT IIPU TIPOBEPKE THUIIOTE3Bl, TEOPHUS, TEOPETUUYECKUE
npenckasaHus. Bennkue sKCriepiMEHTHI B €CTECTBEHHBIX HayKax
[IpakTuueckoe 3ansaTue B popme nenoBoit urpsl «Kak Bel gymaere?»
1o TeMe «DKCIepUMEHTaIbHbIE METO/Ibl B €CTECTBEHHBIX HayKax»
Tema 2.Ctpykrypa mupa | 12 8 4 Jlexuus, ceHTaA0pb | IIpocTpaHCTBO — BpeMeHHbIE XapaKTepucTUKH H cpeactsa | 31, 32, 33,
IIPUPOABL: €AUHCTBO npoOieMHas OKTSIOph | M3y4YeHHs  MakpoMmupa, Meramupa, Mukpomupa. [xansr | V1, V2,
MHOTr000pa3us JIEKI1IUS, HOSIOPh | pacCTOSIHUI U BPEMEHHBIX HHTEPBAJIOB B Makpomupe, meramupe. | [1P.1,
KP Nel Mukpomupe. CTpyKTypHble 3JeMeHThl Marepuu. OBomtouus | [1P.2,
MpeACTaBIeHU O mpocTpaHcTBe n Marepuu. Popmsl marepu. | I1P.3,
BemectBo u momne. DnekrpoMarHuTHbie siBiieHus. Bonnoseie u | [1P.4.
KBAaHTOBBIE CBOMCTBA BEIIECTBA U MoJisd. DineMeHTapHbie yactuipl. | [1P.5




YpoBHU opraHu3aiuu *XUBOro. MoJeKyIsIpHbIE OCHOBBI KH3HU.

OK10

Kierounass Tteopus. Haumbomnee o6mme 3akoHbl npuponst. | JIP.16,
EnuncrBo mnpuponsl. Cummerpus. Cummerpus B npupoge. | JIP.17
[IpoBenenne mpocThIX  HUccienoBaHud  wnum  HaOmopenwid | JIP.26
JJEKTPOMArHUTHBIX  SIBIIGHUM, BOJIHOBBIX CBOMCTB  CBeTa,
dotoaddekra, neHaTypanus OeiaKa, KATATUTUYECKONH aKTUBHOCTH
dhepMeHTa.
Tema 3 Ot cTpyKTYyphI K 9 6 3 | Jlexuun, HOSIOpb | ATOMBI M 3yieMeHTHl. J[Ba pemienust omHoil mpobnemsl. Bropoe | 31, 32, 33,
CBOMCTBaM npobJieMHast poxneHue atoMucTHkd. HoBbeie ¢dopmbl  aTomMHOW Teopuu. | Y1, V2,
JEKIMSA Xumnyeckas pesosronus 18 Beka. Co3nanue kucinopoanoit reopun | I1P.1,
ropenus u asixanusa A.JlaByasse B1777—x rr. HoBas tpakroBka | IIP.2,
MOHSATHUS «XUMHYECKHUH DJICMEHT) I1P.3,
JIx. JlanbroH. CUHTE3 HOBOM aHAMUCTHKH M HOBOTO AsieMeHTapu3ma. | I1P.5
Knaccudukanus B Hayke. Kmaccudukamnus xummuueckux snemeHTon. | OK10
[IpoBenenue mpoCThIX HCClenoBaHWM wiau  Habmogenuii: | JIP.§,
onpejeracHue OMOJOTMUYECKUX BUJOB C IOMOIbIO onpenenuTenei. | JIP.9
Tewma 4 [Ipupona B 12 8 4 | Jlekuus, HOsI0pp | JIBMkeHue Kak nepemernienne. CrocoObl onucanus mexanuueckoro | 31, 32, 33,
JBUKEHUHU, IBI)KEHUE B npobeMHast nekabpp | nBwkeHus.  OTHOCHUTENBHOCTh  JABIWKEHHA. J[Bmwkenme kak | Y1, V2,
MIPUPOIIE JIEKLIUA pacnpoctpaneHue. BonHbl. 3ByK U €ro XapakTepUCTHKH. [1P.1-I1P.6
KPNe2 Pazpabotka npoekra «Hayka u uckyccrBo». l.tema «L{Beromyssika» | OK10
JIBuKeHMe, NMpOCTpaHCTBO, Bpems, marepus. JIBmxkenue temna. | JIP. 25,
OcHoBHble 3aKoHbI TepMmoauHamuku. llonsrtue o cratuueckom | JIP.26,
ONMCAaHMUU [JBWXKEHMS. J[BMKEHME KaK KadecTBEHHOe u3MeHeHue. | JIP.32,
XUMUYECKHE PEaKIUu, UX CKOpOCTh. J[BuykeHue kak m3meHenue. | JIP.34
SnepHble peakuyu. J{BIUKEeHUE )KUBBIX OpraHU3MOB. MoJeKysipHbIe
OCHOBBI IBHXKEHUS. M3yueHue NBUKEHUS IJIaHeT.
Tema 5 DBononMOHHAs 9 6 3 | Jlekuwus, nexadbpp | Heobpatumocts. OcHoBHble B mpupone. Camoocmpousseaenue | 31, 32, 33,
KapTHUHA MHpa npoOieMHas SHBapb | )KMBBIX OpraHu3MoB. becnoznoe u nosoBoepazMHoxeHue. IBomonus | Y1, V2,
JIEKIHs. npuponsl. Hauwano wmupa. Otanbsl  ¢popmupoBanuss Conneunoii | I1P.1,
KoHntposnbnsIit cucteMbl. Pannss  3emss.  [lpuHnmnsr  sBomronmm  xuBbIX | [IP.2,
YPOK. OpraHusmoB. OBomoonus 4enoBeka. Koaomroumss mnpuponael u | I1P.3,
nuBwm3anusa. HaOmomenus ¢ momompbo  MynbTuMeaniHbIx | OK10
npuoxeHuit 3¢h(HeKToB, CBSI3aHHBIX C HapylleHueM cummerpuu u | JIP.26
OH(ypKaLUsIMU B OTKPBITHIX HEJTMHEHHBIX CHCTEMAX. JIP.32
1 kypc, 2 cemecTp 65 44 21




Tema 6 Pazputue 12 8 Jleknuu, aHBapb | Onpenenenue  TexHukd.  Mcropuueckue  stanbl  pazsutus | 31, 32, 33,
TEXHOTCHHOM JICKIUSI- TEXHUYECKOU NEeATEIBHOCTH 4YenoBeka. Bakneniue TexHuueckue | Y1, V2,
[ABUIN3ALUNA Oecena, OTKPBITUA C IPEBHUX BPEMEH /10 CTAHOBJICHUS €CTeCTBeHHbIX Hayk. | [IP.1-ITP.5
3amura TeMbI @deHOMEH TEXHUKHM B KyiabType. BzammocBszp TexHuku u | OK10
MpOEKTa €CTEeCTBEHHbIX HaykK. HayuHo-TexHuyeckuit mporpecc. Mup | JIP.16,
COBPEMEHHBIX TexHonoruid. Pa3pabotka mnpoekra «Hayka wu |JIP.17
HUCKYCCTBOY. 2.TeMa « TeXHOJIOTUH B HCKYCCTBE JIP.23,
JIP.25
JIP.34
Tema 7 Bzaumopneiicteue | 14 10 Jlexuun, deBpans | BlanmopelicTBre Hayku U TeXHUKH. MexaHnnueckast kKapruna mupa u | 31, 32,
HayKHU U TEXHUKU KP Ne3 JOCTYDKEHMA MeEXaHukM oT HproToHa no Hammx paHei. 3omortoe | 33,34, V1,
MIpaBWJIO MEXaHUKHU U TpocTeliue Mexanusmsel. Konebanus. 3akoH | Y2,
coxpaHeHus umiyibca. Hebecnas Mexanuka. bamnuctuxka. Ilepsoe | ITP.1-I1P.3
Hayajio TEPMOJMHAMMKHU U KOHEI] U300peTeHus BeuHbix apurareneit. | OK10
Hcnonws3oBanne paanoBoiH. M3o0perenue pammo. TeneBuaenue. | JIP.1
Kocmmueckast pagmocBsize. Ontuka. MccnemoBanue pabotsr | JIP.8-9,
3JeKTporeHepaTopa M anekrpojasurarens. Mzyudenue npunnunos | JIP.26
paboTel MOOWIBHOW CBsizu. M3yueHwe pabOTBl ONTHYECKHUX
pUOOPOB.
Tema 8 EcrecTBo3Hanme 12 8 Jlekuuu, Maprt Ontuueckne CIEeKTphl W UX NpuMeHeHue. Snepusle peakuuu Ha | 31, 32, 33,
B MHUPE COBPEMEHHBIX JIeKIUS- anpenb | coykOe uenoBeka. [IpakThyeckoe 3aHsATHE B BUAE polieBoil urpsl | 34, V1,
HayK JACITYT, «Cyn nag SAnepnoit Dueprueit» («Ilycts Oyner MUpHBIM aToM, a HE | Y2,
IIpakTueckoe COJIAATOMY). VYcunenne u mnpeoOpazoBaHue snektpudeckux | [1P.1-TIP.5
3aHATHE CUTHaJoB. MakpoMonekyisl U cuHTeTHueckue nonaumepnsie | OK10
Mmatepuansl. IIpoBepka mpocThix HccienoBaHuil U HaOmroxenwit | JIP.1,
M3JIy4eHHUE Jla3epa, OMpEACNICHHE COCTaBa BemlecTB ¢ momoinsio | JIP.12,
CIIEKTPAJIbHOIO aHAIM3a JIP.26,
JIP.27,
JIP.29,
JIP.32
Tema 9 EctecTBeHHEBIE 12 8 Jlexnun, Mau UenoBek Kak yHHMKainbHas >kuBas cuctema. Yto Ttakoe 3moposbe | 31, 32, 33,
HayKH U TPOOIIEMBI [IpakTrueckoe yeloBeKa M Kak ero mnonajaepxarb. Butamubbl. 3ammTHbie | 34, V1,
310POBbS UEJIOBEKA 3aHATHE MEXaHHM3MBI OpraHu3Ma 4eloBeka. 3a0oneBanus yenoBeka. Yenosek | Y2,
KP Ne4 u trexauka. [Ipaktndeckoe 3ansarue B Buje poneBoit urpsl «Cyxa Hax | [TP.1-6
OBM» (103UTHBHO MU HETaTUBHO BIHsAHHE KoMIbioTepa) Anamu3 | OK10
CUTyallMil, CBSI3aHHBIX C TOBCEJHEBHON JKHM3HbIO denoseka. | JIP.1,
npodUIakTUKa W JieueHHe OakTepuaslbHbIX M BUpycHbIX | JIP.20-22,




3a00JICBaHHM, 3aImTa oT OIacHOI'0 Bo3aeticteusa | JIP.26,
9JIEKTPOMArHUTHBIX TOJEH M PaAMOAKTHBHBIX H3IIydeHHi, BbIOOp | JIP.32
TUEThl W peXuma nuTaHusd, dS(dexkTuBHOE ©  Oe30macHoOe
WCIOJIb30BAaHUE CPeNICTB ObITOBOM XuMuH. TecTupoBanue
Tema 10 EcrecTBeHHbBIC 12 8 4 | Jlekuus, Mai DKoJIoTHYecKue MpoOJeMbl. 3arps3HeHue OKpykaromien cpensl. | 31, 32, 33,
HayKU U IN100aJIbHbIE CEMHUHAp — HIOHb I'moGanbHble W3MEHEHHMA KiIUMara W UX nocieactsus it | 34, V1,
pOoOJIEMBI 3ammMTa YeJI0BEYECTBA. DKOJIOTHYECKHE  KaTacTpOo(swl. MopanbHas | Y2,
COBPEMEHHOCTH pedeparos, KP OTBETCTBEHHOCTh Yy4YeHbIX. llpakrtuueckas paborta: B3ammocsszu | OK10
Ne5 KOMIIOHEHTOB B JKOCHUCTEMaX M HUX peakius Ha BosxaeiictBus | JIP.1,
4eJloBeKa. JIMUHbIe NeUCTBUSA 110 3AIIUTE OKPYXKAIOIIEH CPEIbI. JIP.7
[ToarotoBka mnpe3eHtauuii (pedepatoB) mno Teme «Ixomorus | JIP.12,
Hopunbckay. JIP.14,
JIP.22,
JIP. 27-31
JIP.34
JuddepenurpoBaHHbIit 3 2 1 3amura [Ipoekt o teme «Hayka u UCKycCTBO». 31, 32, 33,
3a4eT MPOEKTOB 34, V1,
¥2,0K10
JIP.1,
JIP.7,
JIP.12,
JIP.14,
JIP.22,
JIP.24
JIP. 27-31,
JIP.34
BCEI'O: | 116 | 78 38




3. VIIPABJEHUECAMOCTOSATEJBHON (BHEAYJIAUTOPHON) PABOTOM OBYYAIOIIAXCS

Yac N
Temwn ol Buo camocmoamenvnoi pabomot Dopmovl KOHmMponA

Tema 1. Beenenue. CTpykTypa €CTECTBEHHO — 3 | Pabora ¢ nexkuuoHHbIM MaTepuaioM. OnpeneneHne CiIoKHbIX BorpocoB | [IpociaymmBanue

HAyYHOTO3HAHUS: MHOFOO6pa3I/Ie €IMHCTBA Tpe6YIOH_[I/IX p%BﬁCHeHHﬁ CO CTOPOHBI MPEIIOAaBaTCIIA. IToaroroBuTh COO6H.[CHI’II>1.
coobmienus mmo teme «IlepBolii pycckuit akagemMuk M..B. JlomoHOCOBY OueHka pe3yJibTaToOB
[TpakTuyeckoe 3ausiTHe B hopMe 1e10Boi Urpbl «Kak Bl ymaere?» Mo | IEIOBOM UTPHI
TeMe « DKCIEPUMEHTAIbHBIE METObI B €CTECTBEHHBIX HAYKaX)

Tema 2.CtpykTypa Mupa npupoAbl: €AMHCTBO 4 | Pabora c nekioHHbIM MaTepuanoM. OmnpeneseHne CI0XKHbIX BorpocoB | [IpociymmBanue

MHOT006pa3us TPeOYIOIIMX Pa3bICHEHHUI CO CTOPOHBI npernoaaBaTess. [lonroroButh coobmenuii. [IpoBepka
coobienus no reMe «Marepusi, GopMbl ee TBUKEHUS U MPAKTUYECKON pabOThI
CYIIIECTBOBAHUS.

Tema 3 OT CTPYKTYpBhI K CBOMCTBaM 3 | Pabora c nekuonnsiM Matepuanom. OmnpenereHne cI0XKHbIX BorpocoB | [IpociymmBanue
TPeOYIOIIMX Pa3bICHEHHUI CO CTOPOHBI mpernoaaBates. [lonroroButh COOOIIEeHUH.
coobienus o reMe «OxpaHa OKpyKaromie cpeibl OT XUMUYECKOTO
3arpsi3HeHus». COCTaBJICHHUE TaOIUITBI

Tewma 4 [Ipupona B IBUKEHUH, TBUKEHUE B 4 | Pabora c nekIMOHHBIM MaTepuaioM. OnpeeneHne CI0KHBIX BOIIPOCOB | 3alluTa MPOEKTa.

IpUpoIe TPEOYIOIIMX Pa3bICHEHHUI CO CTOPOHBI npernoaaBaTess. [loaroToBuTh
poeKT 1o TeMe «l{BeToMy3bika»

Tema 5 DBonrOIIMOHHASA KApTUHA MHUPA 3 | Pabora ¢ nmeknuoHHBIM MaTepuaioM. Onpe/ieieHne CIOKHBIX BOIpocoB | [IpociymmBanme
TpeOyIOIHNX Pa3bsICHEHU CO CTOPOHBI IIpenoAaBarens. [loaroToBuTsb coobuenuii. [IpoBepka
npe3eHTanuio mo TeMe «CoBpeMeHHbIE B3TIISIbI Ha OMOJIOTHYECKYTO MPE3CHTAIINM.
SBOJIFOLIUION.

Tema 6 PazButre TeXHOT€HHOW LUBWIIN3ALUU 4 | Pabora ¢ nekiroHHbIM MaTepuanoMm. OmnpenenaeHune cI0KHBIX BopocoB | [IpociymmBanue
TpeOyIOUINX pa3bsICHEHUI CO CTOPOHBI ITpenoaasarens. [loarotoButsb COOO1IEeHU.
cooO1eHus mo TeMe « bHOTeXHOIOTUS ¥ TeHHas! HH)KEHEPUS — 3amura npoeKToB
texHonoruu X XI Beka» [IpoekTHas neaTeIbHOCTh IO TEME
«TexHonoruu B HCKYCCTBE»

Tema 7 B3anmopaeicTBie HAYKH U TEXHUKHU 4 PaboTa ¢ neknmonHbIM MaTeprasioM. OnpeneneHue CIoKHBIX BopocoB | [IpocmymmBanue
TpeOyIOMMX pa3bICHEHUH CO CTOPOHBI MpernojaaBarens. [IoAroToOBUTH | COOOIIEHUH.

coobmeHuss mo Teme «HaHO-TeXHONOTHST Kak  IPHOPUTETHOE
HalpaBJi€eHUE pa3BUTHS HAyKd U Mpou3BoAcTBa B Poccuiickoit
denepanuny;




Tema 8 EcTecTBO3HaHME B MUPE COBPEMEHHBIX
HayK

Pabora ¢ nekunoHHBIM MaTepraioM. OnpeieieHne CI0KHBIX BOIPOCOB
TpeOYIOLMX Pa3bICHEHUI CO CTOPOHBI penoaaBares. [IpakTuyeckas
pabota. [IpakTryeckoe 3ansiTHe B BUAE posieBoi urpsl «Cynx Hag
Snepuoii Dueprueit» («Ilycts OyeT MUPHBIM aTOM, a HE COJIIATOM).

[IpoBepka mpakTHYECKHUX
pabor.

OueHka pe3yJbTaToB
POJIEBOM UIPBI

Tema 9 EctecTBeHHBIC HAYKH U TIPOOJIEMBI
3JI0pOBbS YEJIOBEKa

Pabora c nekunoHHbIM MaTepuagoM. OnpeaeneHre CI0XHbIX BOIIPOCOB
TpeOyIONIMX Pa3bsICHEHUI CO CTOPOHBI IIpenoaaBarens. [loaroToBuTh

COO6H_[€HI/I$I 10 TEMEC «Opr>Kanma;1 YCJIOBEKaA Cp€aa U €€ KOMIIOHCHTHI:

pa3IMYHbIC B3TJISIBI HA OJHY MPOOIeMY»;
[IpakTuueckoe 3ansaTue B BUuAe pojeBoit urpel «Cya Hag 9BM»
(MO3UTUBHO WJIM HETaTUBHO BIIMSHUE KOMIBIOTEPA)

[IpocnymmBanue
COOOIIeHUH.

OneHka pe3yabTaToB
POJIEBOM UTPBI

Tema 10 EctecTBeHHBIC HAyKU U IN100AIbHbIE
IpoOJIEMBbI COBPEMEHHOCTH

Pabora ¢ nekunoHHbIM MaTepuagoM. OnpeesneHre CI0XHbIX BOIIPOCOB
TPeOYIOIIMX Pa3bICHEHHUI CO CTOPOHBI npernoaaaTess. [loaroroBuTh
coobienus o reMe «Hay4uHo-TexHu4ecKuil mporpecc u NpoodIeMsbl
SKOJIOTUN»

[IpocnymmBanue
COOOIICHHUH.

JuddepeHnrpoBaHHbIN 3a4eT

[ToaroTOBUTH UM 3aLUTUTH UHIUBHULYyaJIbHBIN IPOEKT 110 TEME
«Qxkousorus Hopuibckay

BaH_II/ITa IIPOCKTOB
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4. AHOOPMAIIMOHHOE OBECIIEYEHHME OBYUYEHMUA

1. OGs3aTenpHast TUTEpATYpa

Bansuckuii, C. . EctecTBo3HaHue : y4eOHUK M IPAKTUKYM JIJISI CpEIHETr0 MPodheCcCHOHATBLHOTO
obpazoBanusi / C. U. Bansuckuii. — Mocksa : WzngatensctBo IOpaiit, 2021. — 367 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-13604-3. — Tekct : 251eKTpOHHBIH //
Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/475028

['openos, A. A. EcrectBozHanue : y4yeOHOE MocoOHMe Ui CpeIHEro NpoecCHOHATHLHOTO
obpazoBanus / A. A. 'openoB. — 4-¢ u3., nepepad. u mon. — Mockga : U3garensctBo FOpaiit,
2020. — 355 c. — (IIpoeccronansnoe obpazosanue). — ISBN 978-5-534-10214-7. — Tekcr
: anektpounblii // DBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/448999
I'yceiixanoB, M. K. EcrecTtBo3Hanue : y4eOHMK ¥ TPAKTUKYM JJsI  CPEIHETO
npodeccuonanbHoro oopaszosanusi / M. K. I'yceiixanoB. — 8-¢ uzj., mepepad. u qon. — MockBa
: I3parenscTBO FOpaiit, 2020. — 442 c. — (IIpodeccuonansuoe oopazosanue). — ISBN 978-
5-534-00855-5. — Teker : snektponnbiii / DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/448850

EcrectBo3Hanue :  y4eOHMK Ui cpemHero  mpodeccHoHaibHOro  obpasoBanus /
B. H. JlaBpunenko [u ap.] ; mox penakuueii B. H. JlaBpurenko. — 5-e u3., mepepad. u qorm. —
Mocksa : UznatensctBo HOpaiit, 2021. — 462 c. — (IIpodeccuonanbuoe obpa3zoBaHue). —

ISBN 978-5-534-05090-5. — Texkcr : anexTponHbIi // Obpa3oBarenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/483424

CwmupnoBa, M. C. EcrectBo3Hanue: reorpadus, OMOIOTHsI, SKOJIOTUS : Y4eOHOE 1mocodue st
cpeanero  mpodeccuoHanbHoro  obpaszoBanusi/ M. C. CmupHoBa, T. M. CmupHOBa,
M. B. Boponenko. — Mocksa : M3garenscTBo FOpaiit, 2021. — 271 ¢. — (IlpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-534-12798-0. — Texct : anekrponssiit / O6pa3oBarenbHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/472936

CypukoB, B. B. EcrectBozHanue: ¢usuka : ydeOHOe TMocoOHMe Ui  CpEIHEro
npodeccuonanpHoro odpazosanus / B. B. CypukoB. — 6-e u3n., ucnp. u gon. — Mocksa :
NznarensctBo IOpaiit, 2020. — 143 c. — (Ilpodeccuonansroe obpazosanue). — ISBN 978-5-
534-06437-7. — Texkct : anextponusii / DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441536

2. JlononHUTENbHAS TUTEpaTypa

buonorus : yueOHUK M MPaKTUKYM Ui CpellHero npodeccuoHaabHoro oopazosanus / B. H.
Apeirun [u ap.] ; nox pemakiueit B. H. Speiruna. — 2-e u3a. — Mocksa : M3natenbcTBo
FOpaiit, 2019. — 378 c. — (IlpodeccuonansHoe obpazosanue). — ISBN 978-5-534-09603-3.
— Texkcr : anekrponnsiii / ObC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/433339
Zaitnes, O. C. Xumus. JlabopaTopHBIil MPAaKTUKYM U COOPHUK 3a/1ay : ydeOHOoe mocodOue s
cpennero mpodeccuonansHoro obpazosanus / O. C. 3aitneB. — MockBa : M3mareiabcTBo
FOpaiit, 2019. — 202 c. — (ITpodeccuonansHoe odpazosanue). — ISBN 978-5-9916-8746-1.
— Tekcr : anexkrponusbiii / DBC HOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/437379
Kamamaukos, H. T1. ®usuka. ['padudeckne MeTobl pemeHus 3aaad : yueoHoe mocobue s
cpenuero npodeccuonanbHoro oopazosanus / H. I1. Kanamnwnkos, B. U. Komkun. — 2-e u3f.,
uctp. u gon. — Mocksa : U3marensctBo IOpaiit, 2019. — 250 ¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-00186-0. — Texkcr : snextponHsiii / ObC FOpaiit [caiit].
— URL: https://biblio-online.ru/bcode/437217

O®usuka. CrnoBapb-cipaBoyHUK B 2 4. Yacte 1 @ cHopaBOYHHMK Ui CPEIHErO
npodeccuonansHoro oopazosanus / E. C. [1narynos, B. A. Camoneros, C. E. bypasoii, C. C.
[Mpomikun. — 2-e u3x., crep. — MockBa : U3narensctBo IOpaiit, 2019. — 380 c. —

(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-04009-8. — TekcT : 2eKTpOHHBIH //
3BC IOpaiit [caiit]. — URL.: https://biblio-online.ru/bcode/434439

. Xumus. 3agavyauK : yaeOHoe rmocobue s cpeanero npodeccruonansaoro oopazosanus / 1O.
A. JleGenes [u ap.] ; mox obuiei penakuueit I'. H. dageeBa. — MockBa : M3garenscTBo



https://urait.ru/bcode/475028
https://biblio-online.ru/bcode/448999
https://urait.ru/bcode/483424
https://urait.ru/bcode/472936
https://biblio-online.ru/bcode/441536
https://biblio-online.ru/bcode/441536
https://biblio-online.ru/bcode/433339
https://biblio-online.ru/bcode/437217
https://biblio-online.ru/bcode/434439

FOpaiit, 2019. — 238 ¢. — (IIpodeccronansrnoe oopazosanue). — ISBN 978-5-9916-7786-8.
— Texkcr : anexrponnsiii / DBC IOpaiit [caiit]. — URL.: https://biblio-online.ru/bcode/436534
KOnakoBa, O. WM. buonorus: BbIAAOIIMECS YYEHBIE : ydeOHOE MOCOOMe HJisi CPEeTHETo
npodeccuonaibHoro oopazosanus / O. U. FOgakoBa. — 2-¢ uzn. — Mocksa : U3garenbcTBo
FOpaiit, 2019. — 264 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-11033-3.
— Texcr : anexrponnsiii / DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/444016
CypukoB, B.B. EcrectBo3nanmwe: ¢usuka: ydeOHOE TMocoOue s CPEeIHEro
npodeccuorasibHoro oopaszoBanusi / B. B. CypukoB. — 6-e u3zm., ucnp. u gomn. — Mocksa .
NznarensctBo IOpaiit, 2021. — 143 ¢. — (IIpodeccuonanbsroe odbpazoanue). — ISBN 978-
5-534-06437-7. — Texcr : anmexkTponHbIi // Obpa3oBatenbHas miatdopma FOpaiit [calT]. —
URL: https://urait.ru/bcode/473646

HuTepHET-pecypchl

www.class-fizika.nard.ru  («Kiacchas mocka st 1r0003HATEIBHBIX ).

www.physiks.nad/ru («®u3nka B aHUMAIUAX»).
www. interneturok. ru («Buaeo-ypoku o npeameram MIKOJIbHOW IPOTPaMMBbD» ).
www. chemistry-chemists. com/ index. html (3iekTpoHHBIKYpHAT « X UMHUKHAXAMHES ).

wWww
wWww
wWww
wWww

. pvg. mk. ru (omumnuazna «I[lokopu BopoObeBbI TOpBD?).

. hemi. wallst. ru («Xumus. O6pa3oBaTenbHbIN CAUT IS ITKOJIBHUKOBY ).
. alhimikov. net (OOpa3zoBaTeNbHBIN CAUT IS TKOJIEHUKOB).

. chem. msu. su (OnekTpoHHas GubIMOTEKA 10 XUMUU ).

www. hvsh. ru (xypHas «XUMHSI B IIKOJIE» ).
www. hij. ru (kypHan «XUMHUS U KUIHbY).
www. biology. asvu. ru (Best 6uomnorus. CoBpeMeHHas OMOJIOT S, CTaThH, HOBOCTH, OMOINOTEKA).
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