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IosicHUTEBLHASA 3aIMUCKA

AKTYaJbHOCTh JaHHOTO Kypca B MPAKTHYECKOW HAMpaBICHHOCTH ydyeOHOro matepuaia. IIporpamMma Kypca BHEYPOUHOU AEATEIBLHOCTH IO
¢usuke pazpaboTaHa aJisi YIYCHHKOB, HE HM3ydaBIIUX Kypc (u3uku — 6 kimaccoB. Ocobennocmvio pabOTBl  Kypca SBISETCS B OCHOBHOM
MOJI'OTOBKA yYAIMXCSl K BOCIIPHUATHIO U OCMBICICHUIO (PM3UUECKHUX MPOIECCOB, M3YYaeMbIX B CTApIIMX KiaccaX, MPAKTHYECKOro MPUMEHCHHUS
3HaHI/II71, HUX CBSA3HU C HaYKOﬁ #u Texuukoil. Ha 3anatuax YUYCHHUKU JOJI’KHBI Y6CIII/ITBCH B TOM, YTO MPAKTUYCCKHU BCC ABJICHHA, OKPYKAOIMHUE HAC U
HEMOCPEICTBEHHBIMH YYaCTHUKAMH HEKOTOPBIX U3 HHUX, MOTYT SIBUTHCS CaMH YYCHUKH, OOBSCHSFOTCS C TOYKH 3pCHUsT (PU3UKU, OCHOBBIBAIOTCS
Ha Qu3uyYecKuX 3aKoHax. lcronb3oBaHue GU3NYECKUX 3aKOHOMEPHOCTEH U SIBIICHUI MPOHU3BIBACT BCE CTOPOHBI YEIOBEUSCKOM JCATEILHOCTH.
W ocHOBO# MPOW3BOJCTBAa U COBEPIICHCTBOBAHKS ObITa CIIyXKAaT B YMClIe APYrux (akropoB (U3HUECKHE 3HAHUS, YTO (PU3MKA HYXKHA JFOIIM
MHOTHX Tpodeccuii.

OcHogHOe Mecmo 3aHUMaeT CaMOCTOSITEJIbHAs W TBOpYECKas padoTa ydalluxcs -  HMHIAMBHAyalbHAas W TPYIIOBas, JOMAITHHN
IKCIIEPUMEHT U HAOJFOICHHS, PEIICKCHS.

Kpr «ECTGCTBGHHO'Hay‘lHaﬂ rpaMOTHOCTB» IMOATAJIKUBACT YUYCHHKA K CaMOCTOSATCIBbHOMY MBIINUICHUIO, JIOTUKEC U PALMOHAJIBHOCTU B
pacCyKJACHUAX, pa3BUTHUIO (1)aHT8.31/II/I, a TAKXKXC YMCHHIO aHaJIM3UPOBATb Ha6n}0z[aeMy}0 CUTyallUlO U IIPUXOJUTH K MNPABUIIBHOMY PCIICHUIO,
YMCHHUIO BUACTHh BAXXHOC U 1€J1aTh ITPAaBUJIbHBIC BLIBO/IbI.

Cognepkanre Kypca MO3BOJISIET YYCHHUKY JII0OOTO0 YpOBHSI MOATOTOBKH AKTHMBHO BKJIIOUATHCA B y4e€OHO-TIO3HABATENIBHBIA IPOLIECC U
MaKCHUMaJbHO MPOSBHUTH CBOM BO3MOXKHOCTH U CIIOCOOHOCTH.

eau nporpaMmmasI:

1. Oopazosamenvhnasn:

- pa3BHTHE YMEHUW MTPOBOUTH HAOJIOICHUS, TUIAHUPOBATh U BBIIIOIHSITH SKCIICPUMEHTHI;

- BBIJIBUTATh THITOTE3bI U CTPOUTH MOJICIIH;

- MIPUMEHSITh MTOJIYUCHHBIC 3HAHUS JUTSI OOBSICHEHUST Pa3HOOOPa3HBIX (DU3MUECKUX SIBJICHHUI U CBOWCTB BEIIECTB;

— Ha MMPAaKTHUKE UCIIOJIb30BaTh (1)I/I3I/I‘-ICCKI/IG 3HaHUA.

N

Hpoceem umesibCKkan:

- PAa3BUTHUC ITO3HABATCIIbHBIX UHTCPCCOB, HHTCIUVICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B nponecce HpI/IO6peTCHI/I$I 3HAHUH U
YMCHI/Iﬁ C UCITOJIB30BAHUCM PA3TTUYHBIX UCTOYHUKOB I/IH(bOpMaLII/II/I U COBPEMCHHBIX I/IH(I)OpMaL[I/IOHHLIX TCXHOHOFHﬁ;

- paciIipeHye Kpyro3opa y4Jammxcs.

3. Bocnumamenwvnasn:



BOCIIUTAaHHUC y6e)KI[éHHOCTI/I B BO3MO’KHOCTHU IMO3HAHHUA 3aKOHOB IPUPOIBI;
HCO6XOHI/IMOCTI/I COTPYAHHUUCCTBA B MTPOLUECCE COBMCCTHOI'O BBIITIOJIHCHUA 3a1a4;
YBAXKHUTCJIBbHOI'O OTHOICHUA K MHCHUIO APYyTroro mnpu OGCy)KI[eHI/II/I np06neM CCTCCTBCHHOHAYYHOT'O COACPIKAHMA,

YyBCTBA OTBETCTBEHHOCTH 32 SKOJOTUYECKYIO 0OCTAaHOBKY B IIPUPOJIE.

3anaum:

BO30YIUTH AEATEIHLHOCT HAYYHOT'O BOOOPaKEHHS;

NPUYYUTh MBICTHUTH B TyXe (DU3UKH U Pa3BUTh NPUBBIYKY K PA3HOCTOPOHHEMY ITPUMEHEHUIO CBOMX 3HAHHIA;

CO3JIaHHE B MPOIIECcCe U3YUCHHUS YCIOBUH TSl pa3BUTHSI IMYHOCTH, CITIOCOOHOCTEH, YIOBIIETBOPEHHS MTO3HABATEIBHBIX HHTEPECOB,
camopealin3aly 00y4aroIuxcs;

CO3/IaHUE B MPOLIECCE U3YYEHUs Kypca YCIOBUH Uit ()OPMUPOBAHUS IIEHHOCTEH 00YUYaroIuXcsi, OCHOB UX TPayK1aHCKOM
UJIEHTUYHOCTH U COIMATBHO-TIPO(ECCUOHATBHBIX OPUECHTAIIHIH;

(bopMupoBaHUE YMEHUS CAMOCTOSITEIBHO IPUOOPETAaTh U NPUMEHSATh HAy4YHbIC 3HAHUS M OOBICHATH (PU3NUECKIE TOHATHS U
SIBJICHUS], OOBSICHATH SKCIIEPUMEHTANBHBIC (DAKTHI ¥ 3aKOHBI;

OocBaMBaTh METOJ1bl PU3NUYECKON HAYKHU;

U3y4YCHUSI COBPEMEHHON KapTHHBI MHPA;

CTUMYJIUPOBaHME TO3HABATEIBHOTO HHTEpeca K (pu3uke;

3HAKOMCTBO y4JalIuXCqd ¢ METOJaMH HAYUYHOT'O ITO3HAHUA U MCTOAAMU UCCICIOBAHUSA O6T)CKTOB; IMOKa3aThb NPAaKTUICCKYIO
3HAYMMOCTB SKCIICPUMCHTA B (1)I/ISI/IK€;

MOHMMAaHHE yJallluMHCS OTIMYUI HAYYHBIX TaHHBIX OT HEMPOBEPEHHON MH(OPMAINH, IIEHHOCTH HAYKH JJIsl YA0BIETBOPEHUS
OBITOBBIX, POU3BOACTBEHHBIX U KYJIbTYPHBIX NOTPEOHOCTEH YemoBeKa.

3aHATHS TaHHOTO Kypca BIIMSAIOT Ha OCO3HAHHBIN BHIOOD pu3nyeckoro npoduis oOyueHus, Ha BIOOp B JaibHeeM npodeccui,
CBSI3aHHOM C BETBbIO (DU3UKU — UHIKEHED, DIIEKTPUK, PATUOTEXHUK, PU3HK, F€OAE3HUCT U JIp.

B pabote ¢ qaHHBIM COZiepy)KaHHEM BO3MOXKHBI CISAYIOIINE BUIBI ACATEILHOCTH:

BBITIOJTHEHHE JTAOOPATOPHBIX paboT;

CaMOCTOSTENIbHBIEC HCCICIOBAHNS;

COCTaBJICHUE TAOJIMIL;

YCTHBIE COOOIIEHUSI YIAIINXCS C TTOCIeAYIONEH TUCKYCCUEH;
paboTa HaJl IPOEKTaMu;



e paboTa co CIIPaBOYHOM JUTEPATYPOH, SHIUKIIONIECAUSIMH.

O01mas xapakTepucTuKa Kypca
1. OcHoBHBIE pa3aeJibl Kypca.

OCHOBHBIMU pa3Jienamu Kypca sBIISIIOTCA:

1. Mexanuueckoe sIBJIICHHE.

TenoBblie ABICHUS.
JlaBneHue.
BriTankuBaroiiee 1€iicTBUE JKUAKOCTU U rasa.
CBeTOBBIC SBJICHMUS.

OnTHyecKkue WLTFO3NM.

N o g k~ w D

DIIEKTPUUECKUE SIBJICHUS.
8. MarHuTHbIC SBICHHUS.
2. M®opMbl OPraHu3aNMU Y4eOHOMH NeITeJTbHOCTH 00yYaI0IMnXCsl.

B pabote ¢ maHHBIM colep:kaHHEM BO3MOJKHBI TaKuWe BUBI JIEATEIHHOCTH, KaK CAaMOCTOSTENbHAs W TpyIoBas paboTa, opraHu3aus
TPYIIIOBOM pabOTHI CO CTATUCTUYECKUMH MaTepUaiaMH, IpaKkTU4YecKas paboTa ¢ 1abopaTopHBIM 000pyA0BaHUEM, paboTa C TEKCTaMH, padoTa C
HNHTtepHeT-pecypcamu.

JleATeIbHOCTb IPYIIL:

1. WunuBupayanbHast paboTa ¢ HICTOUHUKAMY;
['pynmoBas pabota (oOcyxaeHue);
Koncynpranuu ¢ yunrenem;

JlemoHcTpanus pe3ynbraTa padoThl;

o & W PN

CoOcTBeHHas OLICHKA BEHITIOJTHEHHOM pa6OTBI.

3. Metoabl opraHnu3anuu yue0Hoii 1eTeIbHOCTH.



[IpobGaemMHO — qUanoroBoe ooy4deHue, HHOPMAITMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTUH, Pa3BUBAIOIIEe OOyICHHE.
4. CBs3b ¢ IPYrUMH Y4eOHBIMH NPeIMeTaAMM.
[TporpamMma noctpoeHa Ha OCHOBE MEKITPEIMETHOM HHTErpallii C MaTeMaTHKOM, HH(OPMATUKON, XUMHUEH, TEXHOJIOTHEH, YepUCHHEM.

CopgepxaHue MpOrpaMMbl HANpaBiIeHO Ha Mepenady (U3MYECKUX 3HAHUM 7 MOATOTOBKH Y4YalUXCsl K BBIOOPY OMpeesIeHHBIX
npodeccuid, SNEKTPUK, HHKEHEP, PAIUOTEXHUK U T.1.

P€3yJIBTaTOM YCIICHIHOT'O IMPOXOKACHUA MPOTrpaMMbl MOXKET CIIYKUTb CO3JaHUC KaTajiora NCTOYHHUKOB I/IH(I)OpMaLII/II/I 00 SJICKTPHUYCCKUX
SIBJICHUSAX.

MecTo Kypca B y4eOHOM IJ1aHe

[IporpaMma JaHHOTO Kypca pacCUMTaHa Ha YJalluxcst 6 KIaccoB, IPOOJDKUTEIBHOCTE — 16 yacoB. Peannzamms yacoB kypca
IpeyCMOTPEHA 3a CYET YacOB HIKOJIBHOTO KOMIIOHEHTA.

.JII/I‘IHOCTH])Ie, METANPECAMETHBIC M TIIPECAMETHBIC PE3YyJdbTaTbhbl 0CBOCHUA KypcCa.
1. JInyHOCTHBIE pe3yJjbTaThl.

— ®@opMHUpoBaHME OTBETCTBEHHOIO OTHOLICHHS K YYEHHUIO, TOTOBHOCTHM M CIIOCOOHOCTH OOydYamomuxcs K CaMOpPA3BUTHIO H
caM0o00pa30BaHUIO HAa OCHOBE MOTHBALMM K OOyYeHHIO M IO3HAHHIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JallbHEeHIIeH
WH/MBUYAIIbHOM TpaekTopuM oOpa3oBaHusl Ha 06aze OpMEHTHPOBKH B MHpe mpodeccuil u npodeccuoHanbHbIX NPEANOYTeHHH, ¢
y4€TOM MO3HABATEIbHBIX HHTEPECOB;

— ¢dopMHUpOBaHHE OCO3HAHHOTO, YBAXUTEIHLHOTO U JT0OpPOKETATeNFHOTO OTHOIIEHUSI K IPYTOMY UYEIOBEKY, €ro MHEHHIO, KYIbTYype,
SI3BIKY, BEPE, K UCTOPUHU, KYJIBTYpE, PEIUTUU, TPAOULIUIM, A3bIKaM, LIEHHOCTSAM HapoaoB Poccun u HapoIoB MUpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMU JTFOJIbMU U JJOCTUTATh B HEM B3aMOITIOHUMAHUS,

— (QopmupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHWH M COTPYJHHYECTBE CO CBEPCTHHKAMM, JAETBMHU CTapILIEro H
MJIQJIIIEr0 BO3pacTa, B3pOCIBIMH B TIpolecce 00pa30BaTeNbHONM, OOIIECTBEHHO IMOJIE3HOW, Y4eOHO-UCCIeI0BaTENbCKOM,
TBOPYECKOMN U IPYTUX BUJOB ACSITEIBHOCTH;

— Pa3BUTHUC JOCTCTUUCCKOTO CO3HAHHUA YCPE3 OCBOCHHUC XYAOXKCCTBCHHOI'O HACJICIUA HApOJ0B Poccun u MHpa, TBOp‘ICCKOfI
ACATCIIBHOCTU 3CTCTUYCCKOI'O XapaKTepa.



MertanpeamMeTHble pe3yJabTaThl.

YMeHue caMOCTOATEIbHO ONPENENATh LIeIH CBOEro OOydeHHs, CTaBUTh M (OpPMYIUpPOBaTh i ceOs HOBbIE 337ayu B yuébe U
MMO3HABATEJILHOU JIEATEIbHOCTH, PA3BUBATh MOTUBBI M HHTEPECH! CBOEH MO3HABATEILHOMN JEATEIHHOCTH;

YMEHHE CaMOCTOSITEIILHO TUIAHUPOBATh MYTH JIOCTHKCHUS 1IEIICH, B TOM YKCIIC allbTepHATHBHBIC, OCO3HAHHO BHIOMpATh Hamboee
s hekTHBHBIC CTIOCOOBI pelIeHHs YIeOHBIX U MO3HABATEIHHBIX 3a/1a4;

YMEHHE COOTHOCHUTH CBOU ACWCTBUS C IUIAHUPYEMBIMHU PE3YJIbTaTaMU, OCYLIECTBIATh KOHTPOJIb CBOCH AEATENbHOCTH B Ipolecce
JOCTUKEHMSI pe3yJIbTaTa;

YMCHHUEC OLICHUBATDH IMPABUJIBHOCTH BBIITOJIHCHUA yqe6H0ﬁ 3aJa4u, COOCTBEHHBIE BO3MOKHOCTH €€ peliCHuA;

YMCHHC ONPCACIIATh IOHATHUSA, CO31aBATh 0606H_ICHI/IH, YCTaHAaBJIMBATb aHAJIOTHH, KJ'IaCCI/I(i)I/II_II/IPOBaTB, CaMOCTOATCIIbHO BH6I/IpaTL
OCHOBAHHA U KPUTCPHUH IJIA KHaCCI/IQ)I/IKaLII/II/I, YCTaHAaBJIMBATh NPUYIUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTDH JIOTUYCCKUC PACCYIKIACHU,
YMO3aKJIOUCHUA U 1€J1aTh BbIBOIbI,

YMCHHEC CO3daBaTb, IIPUMCHATbL U Hp606p330BHBaTL 3HAKKU W CHMBOJIbI, MOJACIMU KW CXEMbl IJIs1I PCHICHHUA y‘Ie6HLIX n
IIO3HABaTCJIbHBIX 3aJa4,

CMBICJIOBOC UTCHUC,

(1)0pMI/IpOBaHI/I€ 1 Pa3BUTHEC KOMIICTCHTHOCTHU B 00J1aCTH UCIIOJIL30BaHUS I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TEXHOJIOTHH.

IIpenmeTrHble pe3yJibTaThl.

(dbopMHpoBaHUE TPEACTABICHUNH O 3aKOHOMEPHOH CBSI3M M I03HABAE€MOCTH SIBIEHUI NPHPOJbl, 00 OOBEKTHMBHOCTH HAyYHOT'O
3HaHUS; O cucTeMooOpasyroue poau (U3MKU Ui Pa3BUTUS JPYTUX €CTECTBEHHBIX HAayK, TEXHHKH U TEXHOJOIH; HAyYHOTrO
MHPOBO33PEHHUS KaK pe3y/bTaTa U3y4eHUs OCHOB CTPOEHUSI MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PM3UKH;

(I)OpMI/IpOBaHI/IC IMEPBOHAYAIIBHBIX HpCI[CTaBJ'ICHI/II\/'I 0 (1)I/I3I/I‘-ICCKOI\/’I CYIIHOCTHU SIBIICHUI IpUpoOabL (MCX&HI/I‘-ICCKI/IX, TCIIJIOBBIX,
QJICKTPOMArouTHBIX H KBaHTOBBIX), BUaX MaTCpuu (BCIJ_IGCTBO n HOJ'IC), JABMOKCHHUHN KaK criocooe CYHICCTBOBAHUA MAaTCpHU,
YCBOCHUC OCHOBHBIX uaeu MCXAaHUKH, ATOMHO-MOJICKYJIAPHOTO YUCHHUA O CTPOCHHUU BCHICCTBA, 3JICMCHTOB J3JICKTPOAWHAMUKU U
KBaHTOBOM (bl/ISI/IKI/I; OBJIaACHUC MOHITANHBIM arrmapaToM U CUMBOJIMYCCKUM A3BIKOM (1)I/ISI/IKI/I,



MpUOOpeTeHNEe ONbITa MPUMEHEHUsS] HAay4HBIX METOAOB MO3HAaHWS, HaOMoAeHHs (U3MYECKUX SIBICHUI, MPOBEIACHMS OIBITOB,
MPOCTBIX 3KCTIEPUMEHTABHBIX HCCIIEIOBAHUMN, MPSMBIX M KOCBEHHBIX M3MEPEHUN C HCIOJIb30BAHWEM AHAJIOTOBBIX M ITU(POBHIX
M3MEPUTENIbHBIX TPUOOPOB; MOHUMaHUE HEM30EKHOCTH MOTPEIIHOCTEH JTF0OBIX U3MEPEHUI;

MOHMMaHHe (U3NYECKUX OCHOB M INPHHLUUIOB ACWCTBUS (paOOThl) MAaIlMH M MEXaHU3MOB, CPEICTB IMEPEIBM)KCHUS H CBS3H,
OBITOBBIX PUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTMYECKHUX MPOIIECCOB, BIMSIHUA UX HA OKPYXKAIOIIYIO CPEAY; OCO3HAHHE BO3MOMXKHBIX
MPUYMH TEXHOTEHHBIX M SKOJIOTMYECKHUX KaTacTpod;

OCO3HAaHHUC HGO6XOI[I/IMOCTI/I IIPUMCHCHU A I[OCTI/I}KCHI/Iﬁ (bl/ISI/IKI/I 1 TEXHOJIOTHI JJIA pallMOHAJIBHOI'O IIPHUPOAOII0JIB30BaHUs;

OBJIaICHHUC OCHOBaMH 0€30I1aCHOr0 HCIIOJIL30BAHMUS C€CTECTBEHHBIX M HNCKYCCTBCHHBIX OJJICKTPUYCCKUX W MAIrHHUTHBIX HOJICI\/JI,
QJICKTPOMArduTHBIX W 3BYKOBBIX BOJIH, €CCTCCTBCHHBIX U UCKYCCTBCHHBIX MOHU3HUPYIOIIUX I/I3Hy‘~IeHI/Iﬁ BO H30€KaHHE UX BpEAHOTO
BO3,I[CI>1CTBH$I Ha OKPYXKAKIIYI0 CpeAy U OpraHnu3M 4CJIIOBCKA,

Pa3BUTHUC YMCHUS IUIAHUPOBATHL B HOBCCIIHCBHOﬁ KHU3HHU CBOU I[CﬁCTBPI)I C IPUMCHCHUCM IMOJTYYCHHBIX 3HAHUM 3aKOHOB MCXaHUKH,
QJICKTPOJUHAMUKH, TCPMOAUMHAMUKHU U TCIIJIOBBIX SIBJICHUM C IEJIbIO C6epe)I(CHI/I$I 300POBbA;

(dbopMHEpOBaHKE MPEICTABICHUI O HEPAIIMOHAIBHOM HCIIOIB30BaHUU MTPUPOHBIX PECYPCOB U SHEPTHH, 3arPS3HEHUH OKPYKArOIIEH
CpEIbl KaK CIIECTBUE HECOBEPLICHCTBA MALlIUH U MEXAHU3MOB.



Conep:xkanue Kypca.

Tema zanamus. /luoaxkmuueckue eOuHuUYybl.

Konuuecmeo
no npozpamme

uacoe

Mexanunveckoe siBjieHue. Muepuus (Oxcnepument 1. Yaap. Dxcniepumenrt 2. Siiio B cTakaHe.
DkcnepuMenT 3. HeoObrunas moimomMka; DxcrnepuMenT 4. HeoObrunast mostomka — 2). LleHTpoOekHas criia
(Oxcnepument 1. Bpararomuiicst 30aTHK. DKcrepuMenT 2. Bpaimenue Bojbl). PaBHoBecue (DKcrepuMeHT
1. ITtruka. Dxcnepument 2. Llentp Tsokectn.). IloBepxHocTHOe HaTshkenue (Dkcnepument 1. [lnaBarormas
urmna. DxcriepuMeHT 2. be3moHHbii 60kan. JkcnepuMeHT 3. MbUIbHBIE TUICHKH. ). PeakTuBHOE NBHKEHNE
(Okcmepument 1. ®okyc ¢ mapukom. kcrepuMeHT 2. PeakTuBHBIN cocy.). BoHbBI Ha MOBEPXHOCTH
xuakoctu (Oxcnepument 1. Kaptunka Ha Boje.).
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Tennosbie siBienusi. CriocoOs! Terutonepenaun (Dxcrnepument 1. 3mes u 6abouyka. DKCIIEPUMEHT 2.
Pycckast meuka.).

Haaenne. [laBnenue tBepabix Tei (Dxcnepument 1. Cren). [laBnenue sxuakocteit u ra3oB (DKCHepruMeHT
1. XKuakocTh JaBUT CHU3Y-BBEpX. DKCIIEpUMEHT 2. JlaBieHue He 3aBUCUT OT (POPMBI cocyaa. DKCIEPUMEHT
3. Kaptesuanckuit Bogonas. DxcnepuMeHT 4. Bo3ayuiHeii Konokoi. DxcnepuMeHT 5. Ciyyaii ¢
BOPOHKOI1.). ATmMocdeproe nanenue (Dkcnepument 1. [Touemy He BbuTHBaeTCs. DKcrepuMeHT 2. SIiIo B
OyTtbuTKe. DKcniepuMeHT 3. Bona B cTakane. ).

BoiTasikuBaloliee JeiicTBHe JKUIKOCTH U ra3a. BeitankuBaroiee aeiicTBre sxuakoctu (Dkcrnepument 1.
HamnonoOue nmoasoano# noaku. DxcrepuMenT 2. [InactunuH. OkcniepuMenT 3. BeITallkuBaHue BOJIbI
norpyx€HHBIM B He€ mipeaMeToM. ). Beitankupatoriee aericteue rasa. (Jxkcrnepument 1. [TapamrioT.
OxcnepumenT 2. [llapuk Ha cBoOO €. )

CgetoBble siBiaennsi. O6pa3oBanue TeHu U nonyreHu (DxcrnepumeHT 1. COMHEYHbIE U IyHHbBIC 3aTMCHUSI.
OkcnepuMeHT 2. OTpaXeHHe CBeTa OT TIOBEPXHOCTH BOJBI. DKcniepuMeHT 3. [loiHoe oTpaxkeHue.
OkcnepumenT 4. HeBuaumas Moneta.). Otpakenue cBera (JxcnepumenT 1. Jlyma. DkcriepumeHt 2.
bunokb. Dxcnepumenrt 3. Teneckor.).

VI.

Onrnyeckne wut03nu. (JxkcnepumenT 2. L{pimieHok B sidire. )

VII.

DaexkTpuuecKue sijaeHust. Dnexrpusanus (DxcrnepumenT 1. KuBbie mpeaMeTsl. DKCIIEPUMEHT 2.
Crpannast ruib3a. DKcriepuMeHT 3. TaHIlyrolue XI0nbst. DKCIEpUMEHT 4. DHEPTrUYHbIN MECOK.
DKkcniepuMeHT 5. 3akoioBaHHbIe MIapuKu. JkcnepuMeHT 6. CopTupoBka. DkcriepuMeHT 7. BonmeOHbIit




Konuuecmeo uacoe

Ne Tema 3anamus. /ludaxkmuveckue eOuHUYbl.
no npozpamme
KOMIIac.)
VIII. MaruutHble siBJIeHHs. MarHuThl 1 UX B3anMoeiictBue (JkcnepuMeHT 1. DOKyChl ¢ MarHUTaMH. 1
OkcnepumenT 2. [Iputsxenune.). Dokycel ¢ Marautamu (DkcrepuMeHT 1. Borgok. DkcnepumenT 2. HoBbiit
JIBUTATEb. )
IX. Pabora Hag npoexkTamMu. 3a1UTa NPOEKTOB. 1
X. Hroro 16
TemaTHnueckoe IJIAHUPOBAHUE
@opmbl u cnocobvl opzanuzayuu | Pe3yrvmam
No Ha3zeanue mem .
YueoHou oeamenpbHOCmU
I. MexaHnuyeckoe siBJIeHUE
1. Nueprus I'pynmoBas paboTa, Hay4HBIH OBnanenue OCHOBaMU buznyeckoit IPaMOTHOCTH
AKCTIIEPUMEHT OpuOOpeTeHNEe OMbITa MPUMEHEHHs HAy4YHBIX METOJOB
TO3HAHMS, HAOMIOACHUS (PU3NYECKUX SIBICHHUM, TPOBEICHUS
OTBITOB, TMPOCTBIX  AKCIEPUMEHTAIBHBIX  UCCIIEIOBAHUM,
MPSIMBIX M KOCBEHHBIX HM3MEPEHUW C HCIOJIb30BAHUEM
AQHAJIOTOBBIX W HU(DPOBBIX  HU3MEPHUTENIBHBIX  MPUOOPOB;
MOHMMAaHNE HEM30EKHOCTH MOTPEIIHOCTEHN TFOOBIX NU3MEPEHUI;
2. [enTpobexHas ['pynmoBas paboTa, Hay4HBIH OBnanenue ocHOBaMH (PU3NYECKON TPaMOTHOCTH

cHhJia

SKCIEPUMEHT

pUOOpEeTeHNE ONbITa IPUMEHEHHS HAyYHBIX METOJIOB
MO3HaHUs, Ha0IIOIeHHsI (PU3UYECKUX SBJICHUH, TPOBEICHUS
OIIBITOB, ITPOCTHIX IKCIEPUMEHTAIbHBIX UCCIIEI0BAHUM,
MPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCIIOJIBb30BaHUEM
aHAJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHOOPOB;




MOHUMaHHNE HEN30EKHOCTH MOTPEITHOCTEH JTHOOBIX U3MEPEHUH;

PasHoBecue

I'pynnoBas paboTa, Hay4HBIH
9KCHEPUMEHT

OgnazeHrne 0CHOBaMU (PU3NIECKOI TPaMOTHOCTH
MpUOOpETeHNE ONbITa IPUMEHEHHS HAyYHBIX METOJIOB
MO3HaHUs, HAOIOIeHHS (PU3MUYECKUX SBJICHUH, TPOBEACHUS
OTIBITOB, MMPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIICTOBAHHIA,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH C NCTIOIb30BAHUEM
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB;
HOHMMaHHE HeN30eKHOCTH NOTPEITHOCTEH JIFOOBIX M3MEPEHHIA;

[ToBepxHOCTHOE
HATSDKEHUE

['pynmnoBas pabora, Hay4YHBIN
SKCIIEPUMEHT

OBnanenue ocHOBaMH (PU3UYECKON IPaMOTHOCTHU
npUOOpETEeHUE OMNBbITa TPUMEHEHUS HAyYHBIX METOJIOB
MO3HAHUS, HA0MI0IeHUs (PU3UUECKUX SIBICHUMN, TIPOBEACHUS
OTIBITOB, MIPOCTHIX IKCIEPUMEHTAIbHBIX UCCIIEI0BAHUM,
IPSIMBIX U KOCBEHHBIX U3MEPEHUI C UCTIOTIB30BAHUEM
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB;
MOHMMAaHKE HEM30EKHOCTH MOTPEIIHOCTEH TIOOBIX U3MEPEHUI;

PeakTuBHOE
JIBUKEHNUE

I'pynmnoBas pabora, Hay4HBIN
SKCIIEPUMEHT

OgnazieHne 0OCHOBaMU (PU3NYECKOI rPaMOTHOCTH
nproOpeTeHue OnbITa IPUMEHEHHs HayYHbIX METOIOB
NO3HaHUS, HAOMI0JIeHNs (PU3NUYECKUX SIBIICHUM, IPOBEICHUS
OIIBITOB, ITPOCTBIX IKCIEPUMEHTAJIbHBIX HUCCIIEI0BAHUM,
IPSIMBIX U KOCBEHHBIX U3MEPEHHUN C UCTIOIB30BAHUEM
aHAJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHOOPOB;
MMOHMMaHHE Hen30€KHOCTH MOrPELIHOCTEN JIIOOBIX U3MEPEHMUI;

BosHber Ha
ITOBEPXHOCTH KUJIKOCTH

['pynnoBast paboTa, Hay4HBIH
9KCHEPUMEHT

OBnazneHue ocHOBaMH (PU3NYECKON IPaMOTHOCTH
MPUOOpPETEHUE ONBITA IPUMEHEHUS HAYYHBIX METOJIOB
MO3HaHUs, HA0MIOACHUS (PU3NUECKUX SBICHUM, TPOBEACHUS
OTIBITOB, MTPOCTHIX IKCIEPUMEHTAIbHBIX HCCIIEI0BAaHUM,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHH ¢ NCIIOJIb30BaHUEM
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB;
MMOHMMaHHe Hen30€KHOCTH MOrPEIHOCTEHN JII0ObIX U3MEPEHHUI;

TenoBble ABJICHUS




7. CrocoOsn1
TGHHOHGPGI[a‘II/I

['pynmnoBas paboTa, Hay4YHBIH
DKCIIEPUMEHT

OBnazeHue 0OCHOBaMH (PU3UYECKON TPaMOTHOCTH
pHUOOpPETEHUE OTBITA IPUMEHEHHUS HAyYHBIX METOI0B
MO3HaHMS, HAOMIOAeHUS (PU3NYECKUX SBICHHUMN, TPOBEICHUS
OITBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIICI0BaHNH,
HPSMBIX U KOCBEHHBIX H3MEPEHHH C NCIIOIb30BaHUEM
AHAJOTOBBIX ¥ HU(PPOBHIX H3MEPUTEILHBIX TPUOOPOB;
MMOHUMaHKHE HEM30EKHOCTH MOTPEITHOCTEH JTHOOBIX H3MEPEHHIA;

I1l. JlaBieHue

8. JlaBaeHue
TBCPABIX TCJI

['pynmnoBas pabora, Hay4YHBIN
SKCIIEPUMEHT

OBnanenue ocHOBaMH (PU3UYECKON IPaMOTHOCTHU
MpHUOOpPETEHUE OIbITa IPUMEHEHUS HAyYHBIX METOJIOB
MO3HaHUs, HAOMIOACHUS (PU3NYECKUX SBICHUM, TPOBEICHUS
OTIBITOB, MIPOCTHIX IKCIEPUMEHTAIbHBIX UCCIIEI0BAHUM,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHM C UCTIOIB30BAHUEM
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB;
MMOHMMAaHUEe HEen30€KHOCTHU MOrPETHOCTEH JII0OBIX U3MEPEHHUI;

Q. JlaBaeHue
JKUJIKOCTEH M Ta30B

I'pynmnoBas pabora, Hay4HBIN
SKCIEPUMEHT

OgnazieHne 0OCHOBaMU (PU3NYECKOI rPaMOTHOCTH
pUOOpETEeHUE ONbITa IPUMEHEHHS HAyYHbIX METOJIOB
MO3HaHUs, HA0IIOIeHUsI (PU3NYECKUX SIBIECHU, IPOBEIECHUS
OIIBITOB, ITPOCTBIX IKCIEPUMEHTAJIbHBIX HUCCIIEI0BAHUM,
MPSIMBIX U KOCBEHHBIX U3MEPEHHH C UCIIOJIB30BAHUEM
aHAJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHOOPOB;
MMOHMMaHHE Hen30€KHOCTH MOrPELIHOCTEN JIIOOBIX U3MEPEHMUI;

10. ATtMochepHoe
JaBJICHUE

['pynnoBast paboTa, Hay4HBIH
9KCHEPUMEHT

OBnanenue ocHoOBaMu (U3HUECKON rpaMOTHOCTH
MPUOOpPETEHUE ONBITA IPUMEHEHUS HAYYHBIX METOJIOB
MO3HaHUS, HA0MI0AeHNS (PU3UYECKUX SBJICHUM, TPOBEICHUS
OTIBITOB, MTPOCTHIX IKCIEPUMEHTAIbHBIX HCCIIEI0BAaHUM,
MPSIMBIX M KOCBEHHBIX U3MEPEHUH ¢ MCIOJIb30BaHUEM
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB;
MMOHMMaHHe Hen30€KHOCTH MOrPEIHOCTEHN JII0ObIX U3MEPEHHUI;

1V. BelTaJkuBamoliee aeiicTBre KUAKOCTH M ra3a




11.

BriTankuBaroiiee
JIEUCTBUE ) KUIKOCTH

['pynmnoBas paboTa, Hay4YHBIH
DKCIIEPUMEHT

OBnazieHue OCHOBaMH (PU3UYECKON TPaMOTHOCTH
pUOOpETEHNE ONbITa TPUMEHEHHS HAyYHBIX METOJIOB
MO3HaHUs, HAOIIOIeHUsI (PU3UUYECKUX SIBIEHUI, IPOBEICHUS
OIIBITOB, ITPOCTBIX IKCIEPUMEHTAJIbHBIX HCCIIEI0BAHUM,
IIPSIMBIX M KOCBEHHBIX U3MEPEHUMN C UCIIOJIb30BAHUEM
aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIILHBIX IPHOOPOB;
MMOHUMaHKHE HEM30EKHOCTH MOTPELIHOCTEH JTIOOBIX H3MEPEHHIA;

12.

BritankuBaroiiee
JIICUCTBUE ra3a

I'pynnoBas paboTa, Hay4HBIH
9KCHEPUMEHT

Ognagenne ocHOBaMU (PU3UYECKON TPAMOTHOCTH
pUOOpETEeHNE ONbITa IPUMEHEHHS HAyYHBIX METOJIOB
MO3HaHUs, HAOIIOIeHHST (PU3UYECKHX SBICHUH, IPOBEICHUS
OTIBITOB, MMPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIICTOBAHHA,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH C UCTIOIH30BaHUEM
AHAJOTOBBIX ¥ HU(PPOBHIX H3MEPUTEILHBIX TPUOOPOB;
MMOHUMaHKNE HEM30EKHOCTH MOTPEITHOCTEH JTFOOBIX H3MEPEHHIA;

V.

CeeToBELI€ SIBJICHUS

13.

O6pazoBanue
TEHU U MOTYTCHH

I'pynmnoBas pabora, Hay4HBIN
SKCIIEPUMEHT

OgnazieHne 0OCHOBaMU (PU3NYECKOI rPaMOTHOCTH
pUOOpETEeHUE ONbITa IPUMEHEHHS HAyYHbIX METOJIOB
MO3HaHUs, HaOIOIeHHs! (PU3UUYECKUX SIBICHUH, TPOBEACHUS
OIIBITOB, ITPOCTBIX IKCIEPUMEHTAJIbHBIX HUCCIIEI0BAHUM,
MPSIMBIX U KOCBEHHBIX U3MEPEHHH C UCIIOJIB30BAHUEM
aHAJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHOOPOB;
MMOHMMaHHE Hen30€KHOCTH MOrPELIHOCTEN JIIOOBIX U3MEPEHMUI;

14.

OTtpaxenue
CBeTa.

['pynnoBast paboTa, Hay4HBIH
KCHEPUMEHT

OBnanenue ocHoOBaMu (U3HUECKON rpaMOTHOCTH
MPUOOpPETEHUE ONBITA IPUMEHEHUS HAYYHBIX METOJIOB
MO3HaHUs, HA0MIOACHUS (PU3NUECKUX SBICHUM, TPOBEACHUS
OTIBITOB, MTPOCTHIX IKCIEPUMEHTAIbHBIX HCCIIEI0BAaHUM,
MPSIMBIX M KOCBEHHBIX U3MEPEHUH ¢ MCIOJIb30BaHUEM
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB;
MMOHMMaHHe Hen30€KHOCTH MOrPEIHOCTEHN JII0ObIX U3MEPEHHUI;

VI.

OnrunyecKkue WJIIO3UH




15.

OnrTuyeckue
NIIJIIO3UHN

['pynmnoBas paboTa, Hay4YHBIH
DKCIIEPUMEHT

OBnazieHue OCHOBaMH (PU3UYECKON TPaMOTHOCTH
pUOOpETEHNE ONbITa TPUMEHEHHS HAyYHBIX METOJIOB
MO3HaHUs, HAOIIOIeHHsI (PU3UUYECKUX SIBICHUH, IPOBEIECHUS
OIIBITOB, ITPOCTBIX IKCIEPUMEHTAJIbHBIX HCCIICIOBAaHUM,
IIPSIMBIX M KOCBEHHBIX U3MEPEHUMN C UCIIOJIb30BAHUEM
aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIILHBIX IPHOOPOB;
MMOHUMaHKHE HEM30EKHOCTH MOTPELIHOCTEH JTIOOBIX H3MEPEHHIA;

VII.

DJIeKTPUYeCKHE ABJIEHUS

16.

DnekTpusanus

['pynmnoBas pabora, Hay4YHBIN
SKCIIEPUMEHT

OBnanenue ocHOBaMH (PU3UYECKON IPaMOTHOCTHU
MpHUOOpPETEHUE OIbITa IPUMEHEHUS HAyYHBIX METOJIOB
MO3HaHUs, HAOMIOACHUS (PU3NYECKUX SBICHUM, TPOBEICHUS
OTIBITOB, MIPOCTHIX IKCIEPUMEHTAIbHBIX UCCIIEI0BAHUM,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHH ¢ NCIOIb30BaHUEM
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB;
MMOHMMAaHUEe HEen30€KHOCTHU MOrPETHOCTEH JII0OBIX U3MEPEHHUI;

VIII.

MarHuTHbI€ IBJIEHHS

17.

MarsuTsl 1 ux
B3aMOJIENCTBUE

I'pynmoBas pabora, Hay4HBIN
SKCIEPUMEHT

OsnazieHne 0OCHOBaMHU (PU3NYECKOI rPaMOTHOCTH
MPUOOpPETEHUE OIBITA IPUMEHEHNS HAYYHBIX METOJIOB
MO3HaHUs, HA0MI0ACHUS (PU3NUECKUX SBJICHUM, TPOBEACHUS
OIBITOB, IPOCTHIX IKCIEPUMEHTAIBHBIX UCCIIEIOBAHNM,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHUM C UCIIOIb30BAHUEM
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX IPUOOPOB;
MOHUMaHHE HEM30EKHOCTH MOTPELIHOCTEH JTH0OBIX H3MEPEHMIA;

18.

Dokycsl ¢
MarHuTtamMu

I'pynmnoBas pabora, Hay4HBIN
SKCIIEPUMEHT

OsnazieHne OCHOBaMU (pU3NYECKOI rPaMOTHOCTH
pUOOpEeTeHNE ONbITa IPUMEHEHHS HAyYHBIX METOIOB
MO3HaHUs, HaOIIOIeHHsT (PU3UYECKUX SBJICHUH, TPOBEICHUS
OIIBITOB, TPOCTHIX IKCIEPUMEHTAIbHBIX HUCCIIEI0BAHUM,
MPSIMBIX U KOCBEHHBIX U3MEPEHUH C NCIIOJIB30BaHUEM
aHaJIOTOBBIX U IIU(POBBIX U3MEPUTENBHBIX TPHOOPOB;
[MOHMMaHHe Hen30€KHOCTH MOrPEIHOCTEN JII0ObIX U3MEPEHHUI;




IX. Pa6ora Hang MOHUMaHHE (PU3UUECKUX OCHOB U MPUHIIUIIOB JEHCTBUS
NMPOEeKTaMHU. (paboThl) MalIMH U MEXaHU3MOB, CPEJICTB NEPEIBUKEHUS U
3ammTa NpoeKToB. CBSI3U, OBITOBBIX MPHOOPOB, TPOMBIIIJICHHBIX TEXHOJIOTHUECKUX

MIPOIIECCOB, BIMSHHS UX HA OKPYXKAIOIIYIO CPEly; OCO3HAHUE

BO3MOXHBIX TPUYNH TEXHOTCHHBIX M IKOJIOTUYCCKUX

karactpod;




© oo N oo a k~ w0 dp e

e =
A
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['ymua, H. B. Y nuButensHas ¢pusuka: o 4em ymordaau yueoOHuku. - M., 2003.
['opes, JI. A. 3anumarenbHbIe ONBITH IO (u3uKe. - M., 1985.

3. Jsarunes, ®. M. 13 ucropun QU3MKU U )KU3HU €€ TBOPLOB. - M., 1986.
[Tepenpman, H. f. 3anumarenbHble ONbITH IO pusmke. - M., 1972.

Pabuza, ®. B. [Ipoctbie onbIThl: 3a0aBHas pu3mka ajs neteid. - M., 1997.
®usuka: Benukue oTkpbITHs / [lomynspHas mkonbHast sHIMKIoneus. - M.,2001.
Xpecromatus o gusuke. 8-10ki. / mox pea. b. Y. Cracckoro. - M.,1992.

Jxum Yus "3anuMarenbHas xumus, Gusuka, ouonorus".

Happsa Opnosa "Urpymku, kotopsie B 1000 pa3 nose3nee, yMHee, MHTEpECHEE, YEM B MarasuHe'.


http://afizika.ru/
http://www.google.ru/

MarepuajibHO-TeXHUYECKOoe o0ecreyeHue.
O6opynoBanne kKa0UHETA 10JKHO BKJIOYATDH CJIeAYIONINE THIIBI CPeICTB 00yUeHUsI:
® KOMIUICKT TEXHUYCCKUX U I/IH(bOpMaLII/IOHHO-KOMMYHI/IKaTI/IBHbIX CpCaAcCTB 06yqu1/1;1:
— KOMIIBIOTED;
— MYJIbTUMEIUA-IIPOEKTOP;
— HHTCPAKTUBHAA JOCKA,

— KOJUIGKIIMS MEIHapEecypCcoB, B TOM YHCIE 3JIEKTPOHHBIC yUeOHUKH, JCKTPOHHBIC MPUIOKEHUS K ydeOHUKaM, 0Oydaromime
[IPOrpaMMBlI;

— BbIX0J B MHTEpHET;

® KOMIUJIEKTHl J1a0OpAaTOPHBIX MPUOOPOB U MEYATHBIX JEMOHCTPAIIMOHHBIX TOCOOUH (TaOIHIIbI, TPAHCTIAPAHTHI, TOPTPETHI BBI-
naromuxcs (GU3MKOB) MO pas3zaeaM IEKTPHUECTBA IIKOIBLHOTO Kypca (pru3uKH.



