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IHosicHuTEeALHAA 3aNMUCKA

HaHpaBHGHHOCTB nporpaMmbl — €CTECTBEHHOHAYYHAS.

AKTYaJIbHOCTH IPOrPaMMbl

Hayky B Hamm JHM [J€7al0T OYE€Hb MOJIOJbIE JIIOJM, B CBA3U C YEM,
o0Opa3zoBaTeIbHbIE CUCTEMBI CTPAaH C Pa3BUTOM MHHOBAIMOHHON YKOHOMHUKOM, NIE€NAIOT
OCOOBIN aKIIEHT Ha MCCJIEJIO0BATEIbCKUX METOJax OOy4eHHSs, YXOAS OT aOCTPaKTHBIX
crocoOOB TMpernojaBaHusi Hayku. B coBpeMeHHOW 00pa3oBaTelbHONW CHCTEME BCE
0oJIbIlIe MPOEKTHO-UCCIEOBATENBCKON AEATEILHOCTH 1O O0ECIEeUeHHUI0 Mepexojia OT
TPaAUIIMOHHOTO OO0Opa3oBaHus K OOpa30BaHUIO WHHOBAIMOHHOMY, peaU3YIOIIEMY
oOIMii TPUHIIMI pa3BUTHUS yejoBeka. MccnemoBaTenbckas JEATENbHOCTh YYalluXcs
apigercs d(pQpexkTuBHON 00pa30BaTEIbHON TEXHOJIOTHEH, KOMIUIEKCHO pa3BHUBAIOLIEH
YHUBEpCaJIbHbIC YUCOHBIC IEUCTBUS U KITFOUEBbIE KOMIIETECHIIUH.

OKCIEPUMEHT M ONbIT SBJSIOTCS HWCTOYHUKAMU 3HAHUW U KPUTEPUEM HX
UCTUHHOCTU B Hayke. KoHIenus cOBpeMEeHHOro 0O0pa30oBaHMs MOAPa3yMEBaET, YTO B
y4eOHOM DOKCHEPUMEHTE BEAYIIYIO pOJb JOJDKEH 3aHSATh CaMOCTOSATEIbHBIM
UCCIICIOBATEIbCKUN YUEHUUYECKUM AKcriepuMeHT. COBpPEMEHHBIE KCIIEPUMEHTATbHbIC
UCCJICIOBAHUS 110 (PU3HMKE YK€ TPYJIHO MPEJICTaBUTh 0€3 HMCIOJIb30BaHUSI HE TOJIBKO
aHAJIOTOBBIX, HO U IU(PPOBBIX U3MEPUTETBHBIX TPUOOPOB.

HoBeie  comumanbHble  3ampochl  ONPEACNAIOT  I[eid  00pa3oBaHMs  Kak
OOIIEKyNbTYpHOE,  JUYHOCTHOE M  [O3HABATEIIbHOE  Pa3BUTHE  YYaIlUXCA,
oOecrieynBarollee TaKyl0 KIIOUYEBYIO KOMIIETCHIIMIO OO0pa3oBaHUs, KaK «HAYYUTh
VUUTBCA». BaxkHeumen 3agadel  COBPEMEHHOM  CUCTEMBI  JOIOJHUTEIBHOTO
oOpa3zoBaHus siBhsieTcs (GOpMHpOBAaHHME Y4YeOHBIX JIEUCTBHM, 00€CIeUnBaIOIINX
HIKOJIbHUKaM yMEHUE YUHUTBCA, CIOCOOCTBOBATh CaMOPa3BUTHIO "
CaMOCOBEPUICHCTBOBAHUIO.

[IpoBenenne GU3NUECKUX OMBITOB U UX OOBSICHEHHE MO3BOJSET YUAIIUMCS JIy4Ile
NOATOTOBUTCAK HAYYHOMY BOCIIPUATHUIO MUPA.

Ileparornyeckasi nejieco00pa3HOCTb NPOrPaMMbIl

[legarorudeckas 1e1eco00pa3HOCTh MPOSBISETCS B BOBMOXXHOCTH
WHIUBUIyaTN3aIi 00pa30BaTeIbHON TPACKTOPUHU yYaIIerocs i (OpMUPOBAHUS
TaKUX JTUYHOCTHBIX PE3YIhTATOB KaK «TOTOBHOCTH M CIIOCOOHOCTH K 00Opa30oBaHUIO, B
TOM YHCJIE CaMOOOPa30BaHUIO, HA TIPOTSKEHUU BCEHIKUZHI.

OO6yuenue mo nporpamme «Pu3MKa BOKPYT HAC» paCIIUPSET, YIAyOIseT u
JOTIOHAETOA30BbIe 3HAHUS, TIOJYUYEHHBIE B XOJI€ M3YYCHHS MPEIMETOB
«Oxpyxatomuid mup», «buonorusi» u «Il'eorpadus»

ApecaTt nporpamMmabi:

[Iporpamma paccumtana s oOywaronuxcs 14-16 mer. Ilporpamma moctymHa
I JeTel, TPOSBUBIINX BBIJAIOIIUECS CHOCOOHOCTH (OJapeHHBIE), JeTell C
OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBbsl (HapyllleHHE 3pEHUsi U clyxa), ACTeH,
HAaXOJISIIUXCS B TPYTHOM )KU3HEHHOW CUTYallUH.

[Iporpamma mpeaHa3zHaueHa JJisg O0O0Y4YaIOMIMXCS, HTHTEPECYIOUIUXCSl BOIIPOCAMU,
CBSI3aHHBIMU C OOBSCHEHUEM HaOJI0JIaeMbIX SIBIICHUM M HaIpaBiieHa Ha oOecreyeHue
JOMIOJTHUTEIIBHON TEOPETUYECKOM W TMPAKTHUYECKOW IMOATOTOBKM IO MPOBEACHUIO U
OOBSICHEHUIO (PU3MYECKUX OMBITOM M Pa3BUTHE TBOPUYECKUX, MHTEIUICKTYyaJIbHBIX H
HCCIIEIOBATEILCKUX CITIOCOOHOCTEM.



Cpok ocBoeHusi nporpammbi: 1 rox.
O06bem nporpammbl: 34 akageMHYECKUX daca — 7 Kiacc
34 akapeMUYECKHX yaca — 8 Kiacc

Pexum 3auaTuii: 1 akaeMuyecKkuii yac B HEJIEIIO B KaKIOM KJIacce.

Yueonas rpynna: 10 — 20 ygammxcs.

(I)opMa OopraHmsanmnu 06p330BaTeHbHOFO nmponmecca:. oyHasd.

YciaoBus peajnuzanuu NporpaMmsl
Texnuueckoe odecneuenue o6pazoeamenvrHo2o npoyecca:
1. IlepcoHanbHbIil KOMIIBIOTEP (HOYTOYK).

Komonku.

[IpoekTop MyJIbTUMETUNHBIN.

Hudposas nadbopaTopusi 1o Gpusmke.

duznyeckoe 000pyAOBaHUE JJIsl TPOBEICHUS OIBITOB U AKCIIEPUMEHTOB.

a s wn

DopMbl IPOBEICHUS 3AHATHI:
e JICKLUS,
e IIPAKTUYECKOE 3aHSATHUE;
e yueOHas urpa.

eas nporpammasl:
dopMUpOBaHUE CHUCTEMbl 3HAaHUH O MPUPOAHBIX SBIEHUSAX U (U3HUECKUX
3aKOHOMEPHOCTSIX IIOCPEACTBOM MPOBEJEHUS (PU3NUECKUX OTBITOB U IKCIIEPUMEHTOB.

3apaum:
obpazoseamenvHvle:

e (opmupoBaHHe yMEHHUs aHATU3UPOBATH U OOBSCHATDH MMOTYUCHHBIH
PE3YNbTAT, C TOUYKH 3PEHUS 3aKOHOB MPUPO/IBI;

e (opMHpPOBaAHHE y YUAITUXCS COOCTBEHHOW KapTHHBI MUpPA HA
HAy4YHOU OCHOBE, KOTOPAs JOTOJIHIET XYI0KECTBEHHO-00pa3HYIO
€ro KapTUHY, CO3/1aBaeMYI0 IPYTUMH TUCIUILTHHAMU;

e (opmMupoBaHHE MOHATHSA 3HAYUMOCTHU IKCIIEPUMEHTA MPU U3YUCHUH
SIBJIICHUS WK TIPOIIECCa;

e obecniedueHue HOpMUPOBAHUS Y yUANTUXCSI YMEHUN U HABBIKOB
paboThI ¢ MpUOOpaMu U YCTPONUCTBAMH,

e (opmupoBanue 3HAaHUN 0 PUINIECKUX SBICHUSX U BEIINUNHAX;

e TIOHUMAaHHUE PA3THYUNA MEKTY UCXOIHBIMU (DAKTAMU U TUIIOTE3aMH
TUTsl X OOBSCHEHHUSI, TEOPETUYECKUMH MOJICTISIMU U PEATbHBIMU
00BEKTaMH, OBJIAJICHIE YHUBEPCATHHBIMH yUCOHBIMH TCUCTBUSIMU
Ha IPUMEpax TUTMOTE3 JIsl OOBICHEHUS U3BECTHBIX (DaKTOB H
AKCIIEPUMEHTATLHOU MPOBEPKH BBIJBUTAEMBIX THIIOTE3, Pa3pabOTKH
TEOPETUYECKUX MOJIEIIEN TPOLECCOB WM SIBICHU;

pazeusaiouue:

e pa3BHUTHE YMCHHA M HABBIKOB YYAIIMXCS CAMOCTOSITEIHHO
paboTaTh C HAay4YHO-TIOMYJISIPHOU JIUTEPATYPOI;

e pa3BUTHE YMCHUU MPAKTUYECKHA MPUMEHATH (PU3NICCKUE 3HAHMS B
KU3HU;



e pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;

e T[IOHMMaHUE LEHHOCTH HAyKU IS yJOBJIETBOPEHHUS OBITOBBIX,
IPOU3BOJICTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN YEIOBEKA;

e (QopMmupoBaHHe y yyaluXxcsi aKTUBHOCTU U CAMOCTOSATEIbHOCTH;

e pa3BUTHE HAOIIOJATENBHOCTH, TAMSATH, BHUMAHMUSI, IOTUYECKOTO
MBIIUICHUS, PEYb;

eocnumamesibHbvle.
e BOCIIMTAaHUC y6€)KI[eHHOCTI/I B BO3MOXXHOCTH
ITIO3HAHHUA  3aKOHOB IIpUpoOAabI, BHCO6XOI[I/IMOCTI/I

pa3yMHOT0 UCTIIOJB30BaHUS JOCTH)KCHUN HAYKU M TEXHHKH;

e BOCIHTAaHWE YBAKEHUS K TBOPIIAM HAYKU M TEXHUKHU, OTHOIIICHUS K
(du3HKe KaK K3JIEMEHTY 00I11eueI0BeYeCKOM KyIbTYpBhI.

e TIOBBIIICHHUE KYJIbTYPHI OOLICHHS ¥ TOBEICHUS.

ILnanupyemble pe3yJbTaThl OCBOEHHS MPOrPaMMbI BHEYP O HOi
nAesiTeIbHOCTH «®PU3MKa BOKPYT HAc» (C HCMOJIb30BAHHEM 000PY/I10BAHMSI
«Touka pocTa») B 7-8 Ki1accax.
Peanusanus mporpaMMbl CiocOOCTBYET JOCTHKCHHUIO CIIEIYIONNX Pe3yabTATOB:

JInuHocTHBIE:

B cepe MUHOCTHBIX YHHUBEPCATBHBIX YU€OHBIX TEHCTBUN yUaIlIUXCS:

* y4eOHO-TI03HABATENbHBIN MHTEpEC K HOBOMY yueOHOMY MaTepuaily U crocodam
pelieHrs HOBOM 3a1a4u;

* OpUEHTAIMsI Ha TOHUMAHKE MPUYUH yClieXa BO BHEYYEOHOH S TEIbHOCTH, B TOM
YUCJI€ HAa CaMOAHAJIU3 M CaMOKOHTPOJIb pe3yJbTaTa, Ha aHajIu3 COOTBETCTBUS
PE3yNIBTaTOB TPEOOBAHUSIM KOHKPETHOM 3a1a4H;

* CIOCOOHOCTh K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHOM
NEeATEIbHOCTH;

Obyuarowuiics ROIYYUM 803MOACHOCIb 01 DOPMUPOBAHUS:

* BHYTPEHHEW MO3ULIMKM IIKOJIbHUKA HAa YPOBHE MOJIOKUTEIBHOI'O OTHOILIECHHS K
IIKOJIe, TIOHMMAaHUS HEOOXOJIMMOCTH YYEHHS, BBIPaKEHHOTO B Npeo0salaHuu
y4e0HO-TI03HABATEILHBIX MOTHBOB,;

* BBIPQXKCHHOM YCTOWYMBON y4eOHO-TI03HABATEIPHOW MOTHBAIIUN YUCHUS;

* YCTOWYHBOrO Yy4eOHO-ITO3HABATEIIPHOIO MHTEpEeca K HOBBIM OOIIMM CIIOCOOam
peuieHus 3aaad.

MeranpeaMeTHble:

B chepe peryasiTHBHBIX YHUBEPCATBHBIX YUCOHBIX TCUCTBUI YUAIIMXCS:

* [UIAHUPOBATh CBOM JCWUCTBHSI B COOTBETCTBUM C IIOCTABJICHHOM 3ajJadyed |
YCIIOBUSIMU €€ pealin3aliy, B TOM YUCJI€ BO BHYTPEHHEM IJIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC IIpaBHja B IUIAHUPOBAHMU M KOHTPOJIE CIIOCO0a
pelIeHuS;



* OCYIIECTBIISATh UTOTOBBIN U MOIIATOBBINA KOHTPOJIb 110 PE3YILTATY;

* OIICHUBATh TMPABWIHLHOCTh BBIMIOJHEHUSI JACHCTBUSI Ha YpPOBHE aJIeKBaTHOU
PETPOCTIIEKTUBHON OIIEHKH COOTBETCTBUSI PE3YyJbTATOB TPEOOBAHUSIM JaHHOU
3aJ]a4M ¥ 3aJJa4HOM 00/1acTH;

* aJIeKBAaTHO BOCHPHHUMATH MPEJIOKEHUS] M OIEHKY YUMTENIe, TOBapHIIEH,
POIUTENEN U APYTUX JIFOJIEH;

* pa3IMyaTh Coco0 U pe3ynbTaT ACHCTBUS.

Obyuatowuticsi NOIYYUM 803MOACHOCIb HAYYUMCAL!

* B COTPYAHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC YUEOHBIC 3a/1auu;

* MIPOSIBJISITH TTO3HABATEIHLHYIO HHUIIMATUBY B yUeOHOM COTPYIHUYECTBE;

* CaMOCTOSITEJILHO aJICKBATHO OIEHUBATh MPABUILHOCTh BBIMIOJHEHUS JCHCTBUS U
BHOCUTb HEOOXOJIUMbIC KOPPEKTUBBI B UCIIOJHEHHUE KaK MO XOJy €ro peaju3aluu,
TaK ¥ B KOHIIE ICHCTBUSI.

B cdepe no3zHaBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBUN yUAIITUXCS:

* OCYIIECTBIIATH TOMCK HEOOXOAMMOM MH(DOpMAIMK IS BHITIOJTHEHUSI BHEYUEOHBIX
3QJlaHUN  C  HWCIOJIb30BaHMEM  y4yeOHOW  JIUTEpaTypbl M B OTKPBITOM
WH()OPMAIIMOHHOM TMPOCTPAHCTBE, SHIMKJIONEANHN, CIPAaBOYHUKOB (BKIIHOYAs
AJIEKTPOHHBIE, ITU(POBBIE), KOHTPOJIUPYEMOM MTPOCTPAHCTBE

WNHutepnera,;

* OCYIIECTBIISITH 3aMUCh (PUKCAIMIO) BEIOOPOUHOIM HH(pOpMAITUU 00 OKpYKaroleM
MHUpE 1 0 cebe caMoM, B TOM 4YHucJe ¢ moMolbio HHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHNS, TPOECKTHI B YCTHOM U MUCbMEHHOHU (hopme;

* POBOJIUTH CPABHEHHUE U KIACCU(UKAIUIO 0 3aJJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUYNHHO-CIIECTBEHHBIE CBS3U B U3YYAEMOM KPYT€ SIBJICHUI;

* CTPOHUTH pacCyXacHUs B (OpMe CBSI3U MPOCTHIX CYKISHUM 00 00BbEKTE, ero
CTPOCHUH, CBOMCTBAX U CBA3aX;

Obyuarowuiicsa NOIy4um 603MONCHOCIb HAYYUMbCA!

* OCYIIECTBIISITh PACIIMPEHHBIN MOUCK UH(OpPMAIIUU C HCTIOIB30BAHUEM PECYPCOB
oubimorek u cetu HTEpHET;

* 3amuchiBaTh, (UKCUPOBATh HWHGOOpPMAIKMIO 00 OKPYKAIOMUX SBICHUSIX C
noMoupo HHCTpyMeHToB UKT;

* OCO3HAHHO ¥ MPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHOUM M MUCbMEHHOU (hopMe;
* OCYHICCTBIISITH BBIOOp Hambonee 3(h(PEKTUBHBIX CHOCOOOB pelIeHUs 3a7ad B
3aBUCUMOCTU OT KOHKPETHBIX YCIOBUM;

* CTPOUTH JIOTMYECKOE PACCYKJICHHE, BKJIIOUYAIOIIEE YCTAHOBJICHUE MNPUYMHHO-
CIICJICTBEHHBIX CBSI3€H;

* MOTYT BBIUTHU Ha TEOPETHUYECKUN YpPOBEHb pEIICHUS 3a7ad: pEIICHUE IO
ONpENICICHHOMY IUIaHy, BJaJE€HUE OCHOBHBIMHU MpPHUEMaMU PEIICHUS, OCO3HAHUS
NEATEIbHOCTH 0 PEIICHUIO 3a]a4H.

B chepe KOMMYHMKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX TCUCTBHMA YUAIINXCS:

* aJIeKBaTHO UCIIOJb30BaTh KOMMYHUKATHUBHBIC, TMPEXKJIE BCEro - pEuUeBbIE,
CpeAcTBa Il pEHICHUS pa3JIMYHbIX KOMMYHHMKATUBHBIX 3a7a4, CTPOUTH
MOHOJIOTHYECKOE COOOILEHHUE, BIAIECTh NUAIOrMYecKOr (HopMOil KOMMYHUKAIWU,
WCMOJIb3YSl, B TOM uHcie cpeactBa U MHCTpyMeHTbl MKT u nuctaHmMOHHOTO



OOIICHUS,

* IOMYCKaTh BO3MOKHOCTH CYIIIECTBOBAHHS Y JIIOJEH pa3MUYHBIX TOUEK 3PEHUS, B
TOM YHMCJI€ HE COBMAIAIOIINX C €r0 COOCTBEHHOM, 1 OPHEHTUPOBATHCS Ha MO3UIUIO
napTHepa B OOIIEHUHU U B3aUMOJICHCTBUY;

* YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMU PA3TUYHBIX MO3UIIHH
B COTPYJHUYECTBE;

* popMynnpoBaTh COOCTBEHHOE MHEHHUE U MO3UIUIO;

* TOTOBApUBATHCS U MPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOM J1eATEIHHOCTH,
B TOM YHCJI€ B CHTYallMd CTOJKHOBEHUSI HHTEPECOB;

Obyuarowuiics NOIY4UM 603MONCHOCb HAYUUMBCAL:

* YYHUTHIBATh U KOOPAMHHUPOBATH B COTPYIHUYECTBE OTIUYHBIE OT COOCTBEHHOM
NO3WIIMKA JIPYTUX YYUTHIBATh pa3HbIE MHEHHS W WHTEpeChl M OOOCHOBHIBATH
COOCTBEHHYIO MO3UIIUIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHUH U MOJIX0/I0B K PEIICHUIO MMPOOIEMBI;

* apryMEHTHpPOBATh CBOIO TO3HMIMIO W KOOPJIWHUPOBATH €€ C TO3UIHSIMH
MapTHEPOB B COTPYAHHUYECTBE MpPH BBHIPAOOTKE OOIIETO pemieHUs B COBMECTHOM
JeSTENLHOCTH;

* 33/1aBaTh BOIIPOCKI, HEOOXOIUMBIC JIJISl OPTaHU3AIMH COOCTBEHHOH JCSITETbHOCTH
Y COTPYJHHUYECTBA C MTAPTHEPOM;

* OCYIIECTBJISATH B3aMMHBI KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE
HEOOXOUMYIO B3aMMOIIOMOIIb.

IIpeameTHbIE:

- OPUCHTHPOBATHCS B SABJICHHUSIX U 00BEKTAX OKPYXKAIOIIETO MHUpPA, 3HATh TPAHUIIBI
MX IPUMEHUMOCTH,

- TOHUMATh OINpeaeiieHUs (PU3MUECKUX BEITUYHH M TIOMHUTH OTPEICIISIONINE
dbopmyIIBI;

- TIOHUMaTh KakuUM (DU3MYECKUM TPUHIIMIIAM W 3aKOHAM IOJUYUHSIOTCS T€ WU
WHBIE O0BEKTHI U SIBJICHUS IPUPO/IBI;

- 3HAaHWE MOJIETN TIOUCKA PeIIeHUH I 3a/1a4 10 (Pu3uKe;

- 3HaTh TEOPETHUYECKNE OCHOBBI MATEMATHKH.

- IpUMEYaTh MOJICTHU SIBJICHUI 1 00BEKTOB OKPY)KAIOIIETO MUPA;

- aHaJTM3UPOBATh YCIOBUE 3a]1a4H;

- mepeOpMyITUPOBATh U MOJICITUPOBATH, 3AMEHATh UCXOHYIO 3a/1a4y APYTOW;

- COCTABJISITH TUIaH PEIICHHUS;

- BBIJIBUTATh M MIPOBEPSITH MpeJIaraeMple ISl PEIICHHS TUTIOTE3bI,

- BJIaJIeTh OCHOBHBIMH YMCTBEHHBIMHU OIEpAIUSIMHU, COCTABIISIIONIUMU TIOUCK
pEIIeHUS 3aa4H.



Conepxanue nporpaMMbl BHEYPO4YHOH J1eATEIbHOCTH
7 kjacc

Beenenne. Bronnoe 3anstue. llenu u 3agaun kypca. Texnuka 6€30macHOCTH.
Posb 3KkcniepuMeHTa B :KM3HM YeJI0BeKA.

Teopus: W3yunTh OCHOBBI TEOpPUM MOTpeIIHOCTEN. [lorpemHoCTH NpAMBIX U
KOCBEHHBIX HM3MEPEHUW, MaKCHUMaJlbHasl TMOTPEIIHOCTh KOCBEHHBIX HW3MEPEHUI,
ydeT MOTpenIHOCTeN H3MepeHuil mpu mnocTpoeHun Trpadukos. [IpeacraBienue
pE3yNbTaTOB U3MEPEHU B (hopMe TaOIUI] U TpaduKOB.

Ilpakmuka: OCHOBBI TE€OPUU MOTPEUIHOCTEH NPUMEHSTh MNPHU BBINOJIHEHUH
OKCIEPUMEHTAIBHBIX  33Jlad, MPaKTHYECKUX pabdoT. (€ HCHOJb30BaHHEM
ooopynoBanus «Touka pocTay)

[IpuBoauTh mnpuUMepbl OOBEKTOB u3yueHUs ¢u3uku (hunyeckue sBICHUS,
¢usnueckoe Teno, BelecTBO, (pusmyeckoe moise). Habmomarh 1 aHanM3upoOBaTH
buszndeckue sBieHUS (PUKCUPOBATh U3MEHEHUS CBOWCTB OOBEKTOB, CpPaBHHUBATH
uX U 00001arth). [I03HAKOMUTBCS € IKCIIEPUMEHTAIBHBIM METOJIOM HCCIICI0BaHUS
npupoel. Coopka mpuOOpPOB M KOHCTPYKIUU. Mcronb3oBaHue W3MEPUTEIIBHBIX
npuOopoB. BeInoHeHre 1a00paTOpHBIX U MpPaKTHUECKUX padoT. Jlmarnoctuka u
YCTPAaHEHUE HEUCTIPABHOCTEN

npuOopoB. BricTparBaHue TunoTe3 Ha OCHOBAaHUHM UMEIOIINXCS TAHHBIX.
MexaHuka.

Teopusi:  PaBHOMEpHOE UM  HEPaBHOMEPHOE  JIBH)KCHHE. ['paduueckoe
npelcTaBlieHue IBUKEHUA. Pemenne rpadudeckux 3a1ad, pacyeT MyTH U CpeaHe
CKOPOCTHM HEpPaBHOMEpPHOro JABWKEHHUs. [loHsATHE WHEpPIUMUM U WHEPTHOCTH.
LentpoOexxHass cwma. IlpuMeHeHuMe  NaHHBIX  (PU3MYECKUX  TOHATHH B
KU3ZHEAEATEIbHOCTH YesnoBeka. Cuia ynpyrocTH, Cuia TPEHHS.

Ilpakmuxa: ViccmenoBaHWE 3aBUCHUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAKOIIECH B
Mpy>XuHE, OT cTeneHu nedopmainuu npyxkusbl. Omnpenenenne KodpduimeHTa
TpeHUs Ha TpuOOMeETpe. (C HCMoab30BaHneM 00opyaoBanus «Touka pocTa)
HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS OT CUJIbI HOPMAJIBHOI'O JABJICHUS.
Xapakmepucmuxka 0CHOBHbIX 8UO08 OesIMETbHOCTIU
Ananu3 tabnwui, rpadukos, cxem. [lonck oObsIcHEHHsST HAOIIO1a€MBIM COOBITHSIM.
OmnpeneneHue CBOMCTB TMPUOOPOB MO YepTeKamM M MOJACISIM.  AHanu3
BO3HUKAIONUX MPOOJIEMHBIX cuTyanuid. M300paxkaTb cucTeMy KOOpAMHAT,
BBEIOWPATh TEJO OTCYETA M CBA3BIBATH €T0 C CHCTEMOW KoopauHat. Mcrmonp3oBaTh
CUCTEMY KOOpAMHAT Il M3YYECHUS MPSMOJMHEWHOro ABWKeHus Tena. COopka
npuOOpoB W  KOHCTpyKmmi. lcmonp3oBaHwe W3MEPUTENBHBIX MPHUOOPOB.
BemmosnHeHne 71ab0paTOpHBIX W TPAKTHYECKUX padboT (¢ HCMOJIb30BaHHEM
odopynoBanusa «Touka pocta»). /[uarHocTuka M ycTpaHEHUE HEHCHPABHOCTEU
npuOopoB. BeicTpanBaHue THUNOTE3 HA OCHOBAaHUU HMEIOLIUXCS JIAHHBIX.
KoncrpynpoBanue 151 MOJEITUPOBAHHUE. Brinonxnenue 3aJJaHu i o
YCOBEPIICHCTBOBaHUIO NpuOOpoB. Pa3paboTka HOBBIX BapUaHTOB OIBITOB.



Pa3paboTka u mpoBepka METOJUKH SKCIEPUMEHTAIbHOM paboThl. PaboTa B Mambix
rpynnax. AHaIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pELICHUE, NEHCTBUS.
[IpencraBnenne pe3yiabTaTOB IMAPHOM, TPYNIIOBOM JEATEIBHOCTH. YUYacTHUE B
JMajore B COOTBETCTBUU C MPaBUJIAMHU PEUEBOI0 MOBEACHUSI.

I'mppocraruxa.

Teopus: 3axkoH Apxumena, 3akoH Ilackans, THUAPOCTATUYECKOE JaBJICHUE,
COOOIIAIOINECS COCYAbl, TUAPABINYECKAE MAILIUHBI.

Ilpaxmuxa: 3a0auu: BBITAIKUBAIOIIAS CUJIA B PA3JIMYHBIX CUCTEMax; MPUOOPHI B
3aayax (CooOIIaronIrecs: COCybl, TUAPABIMYECKUE MAIWHBI, PhlYark, OJIOKH).
DKCHepUMEHTAJIbHbIE 3a/JaHUs:

l)u3mepenne cuiabl Apxumenaa, 2)U3MepeHUe MOMEHTA CUJIbI, JACHCTBYIOIIEro Ha
pbryar, 3)u3MepeHue



paboTHI CUJIBI YIPYTOCTH MPU MOABEME TPy3a C MOMOIILIO MOJBUKHOTO WU
HETIOJIBYDKHOTO 0J10Ka.(C ucnonb3osaHuem obopyaoBaHma «Touka pocta»)
Xapaxmepucmuka 0CHOBHbBIX U008 0esAMeTbHOCHIU:
Ananuz Tabnuil, rpadgukos, cxeM. [louck 0OBsiCHEHHUST HAOII0IaeMbIM COOBITHSIM.
Coopka npubOopoB U KOHCTpYKIUH. Vcronb30BaHue MU3MEPUTEIbHBIX MPUOOPOB.
Brinonnenue 1abopaTopHBIX U MPAKTUYECKUX paboT. /J[uarHocTuka U yCcTpaHeHUe
HeucnpaBHOCTEN NpubOOpoB. BrICTpanBaHWe TUMOTE3 HA OCHOBAHMM HUMEIOLIUXCS
nanubiX. KoHcTpyupoBanwe u MmojenupoBaHue. PabGora B MajibiX Tpymrax.
AHaNU3UPYyIOT, BBIOUPAIOT W OOOCHOBBIBAIOT CBOE peEIlICHHE, JCHCTBUS.
[IpencraBnenue pe3yabTaTOB TapHOM, TPYMIOBOM JesTenbHOCTU. [loaroromka
COOOIICHU M MOKIaJoB. YuyacTu€ B JUalOre B COOTBETCTBUM C MpaBUIIAMU
pPEYeBOro MOBEICHHUS.
Crartuka.
Teopus: bnok. Peruar. PaBHOBecue TBepabIX TE. YCIOBUS paBHOBECHS. MOMEHT
cunbl. IlpaBuso wmomentoB. IlenTp Tsbkectu. WccinenoBaHue pa3iIudHBIX
MexaHW4YecKux cucteM. KomOMHUpOBaHHBIE 3aJayd, WCHOJB3YsS  YCIOBUS
paBHOBECHS.
Ilpaxmuxa: VI3roToBieHre paboTaromIe cucTeMbl OJIOKOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAMENbHOCIIU.
Ananuz Tabmnuil, rpadgukoB, cxem. [louck oObsICHEHUST HAOIIOTAEMBIM COOBITHUSIM.
OnpeneneHue CBOWCTB NpUOOPOB 1O YepTeKaM M MOJENSAM.  AHamu3
BO3HUKAIONIMX MpOOJIeMHBIX cuTyauuil. HabGmomate nelicTBue  IPOCTHIX
MexaHu3MOB. [lo3HaKOMUTBCS € (U3MUECKON MOJENbI0 «abCOMIOTHO TBEPAOE
Tesno». Pemarh 3amaun Ha NMpUMEHEHHE YcNoBUs(IIpaBUIIa) paBHOBECHs pblyara.
[IpumensTh ycinoBue (MPaBUIIO) PAaBHOBECHS phbluara i OOBSICHEHUS JIEHCTBUS
pPa3TUYHBIX HMHCTPYMEHTOB, HCIIOJIb3yeMbIX B TEXHHKE M B ObITy. (COopka
npuOOpOB M KOHCTPYKIUi. Mcronp3oBaHne M3MEpUTETBHBIX MPUOOPOB.
BrimosiHeHne 1a60paTOPHBIX U IPAKTUYECKUX paboT. Jlnarnoctuka u
yCTpaHEHHE HEUCIpaBHOCTEH MpuOOpOB. BricTpanBaHue TUmoTe3 Ha OCHOBAHUU
uMeronmxcsi  naHHblX. KoHCTpyupoBaHMe W MOJenupoBaHuE. BrinosHeHHe
3aJlaHdil TI0 YCOBEPIIEHCTBOBAHMIO MPHOOpPOB. Pa3paboTka HOBBIX BapUAHTOB
ombITOB. PazpaboTka u nmpoBepka METOUKH YKCIIEPUMEHTATBHOU pabOTHI.
PaGota B Mamnbix rpymmax. AHAIM3UPYIOT, BBHIOMPAIOT W OOOCHOBBIBAIOT CBOE
pemenue, aeucteus. llpeacraBienue  pe3ynpTaToB  MAPHOW, TPYNIOBOU
nesrenbHocT.  I[logroroBka  cooOmeHuit u  J0kHIagoB.  OcCylIecTBISIOT
CaMOOIIEHKY, B3aUMOOIICHKY JIEATEIbHOCTH. Y4YacTUe B UAJIOT€ B COOTBETCTBUH C
MpaBUJIAMH PEYEBOrO MOBEJCHUS.

8 ki1ace
TemioBblie ABJICHUA.

TemmoBoe pacmupCHUC TCII. Hpoueccm IUIABJICHUA U OTBCPACBAHNA, UCIIAPCHUA U
KOHACHCALINU. Tenﬂonepenaqa. BnaxHocTh BO34YyXa HAa Pa3HbIX KOHTHHCHTAX.



Hemoncmpayuu: 1. Habmonenue tasgHusg iapga B BoAe. 2. CKOPOCTH HCHapeHHUs
pa3nuuHbIX kujaKkocTel. 3. TemnoBsle qBUraTeny Oyaynero.

Jlabopamopnvie pabomer (¢ ucnojJb3oBaHuem oOopyaoBanusi «Touka
pocta): 1. MI3MeHeHus [UITMHBI Tela IPU HarpeBaHUM M oXJyaxaeHuu. 2. OTInBKa
napapuHoBoro conparuka. 3. HaOmionenue 3a muaBnenueM jbpaa 4. OT 4ero
3aBUCUT CKOpPOCTb HMcCHapeHus >xujakoctu? 5. HaOmioneHue TemionpoBOJHOCTH
BOJbI U BO3yXa.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTNU

CamocTosTenibHO (OPMYJIUPYIOT MO3HABATENBHYIO 3aJady. YMEIOT C MOMOIIbIO
BOIIPOCOB N00ObIBaTh HEJOCTAIOIYIO uH(pOpMAIIHIO. Hcnons3oBanue
U3MEPUTENBHBIX TPUOOPOB. BrinmoaHeHne 1ab0paTOpHBIX U MPaKTUYECKUX PadoT.
Jlnarnoctuka U ycTpaHeHHEe HEMCIpaBHOCTEW mpuOopoB. BricTpanBaHue runores
Ha OCHOBAaHWH MUMEIOIIUXCS TaHHbIX. KOHCTpyHpOBaHUE U MOJEIUPOBAHUE.
BrimosiHeHne 3a7aHuil 0 YCOBEPIICHCTBOBAHUIO NMpUOOpoB. PazpaboTka HOBBIX
BapHaHTOB ONBITOB. Pa3paboTka u mpoBepka METOAMKU HKCIEPUMEHTATIBHOM
pabotel. Pabotra B ManbIX rpynmnax. AHAIM3UPYIOT, BEIOMPAIOT U 00OCHOBBIBAIOT
CBO€ pemieHue, acuctBusA. lIpeacraBiieHue pe3ynbTaTOB IAPHOMW, IPYNIIOBOU
NEATENbHOCTU. YYacTHE B IHAJIONE B COOTBETCTBUU C IIPABUIIAMU PEYEBOTO
NOBEJCHUS.

JiIeKTpUYecKHe sBJICHHS.

Mukpomup. Mopenu artoma, cymectBoBaBmre a0 Hayana XIX. Hcropus
OTKPBITHSI W JACUCTBUS TaJlbBaHUYECKOTrO 3yeMeHTa. Mcrtopus co3naHus
anexkTpodopHoii MamuHbl. OnbIT BonbTa. DIeKTpUYecKuil TOK B 3JIEKTPOJIUTAX.

Jemoncmpayuu: (¢ icmoJib3oBanueM odopyaoBanus «Touka pocray)

1. Mogenu aromoB. 2. ['anbBaHMYECKHE 3TIEMEHTHI. 3. DIeKTpoPOpHOit

mamuHbl. 4. OnsiTel BonbTa u ['anbBany.

Jlabopamopnvie padbomwr: 1. Co3maHue rajabBaHUYECKUX DIEMEHTOB W3
HNOAPYYHBIX CPEACTB. 2. DJIEKTPUUECKUN TOK B JKHIKOCTSIX CO3JaHUSI «30J0TOTO
KITFOUHKA .

Xapaxmepucmuka OCHOBHBIX BUJIOB J€ATEIBHOCTH:

VYropaBisitoT CBOEH MO3HABATENBHONW W y4eOHOW MESITeNIbHOCTHIO TMOCPEACTBOM
IIOCTAHOBKMU ILE€JIEH, IUIAHUPOBAHUS, KOHTPOJS, KOPPEKUHWH CBOUX JECHUCTBUU U
OLIEHKH YCHEIHOCTH YycBOoeHHA. CpaBHHUBAIOT CIMOCO0 W PE3YyibTaT CBOMX
JEUCTBUIN C 00pa3loM - JTUCTOM COMPOBOXIAEHUSA. OOHAPYKUBAIOT OTKIOHEHUS.
OO6ayMbIBaIOT MPUYUHBI OTKIOHEHUH. OCYyIECTBIAIOT CAMOKOHTPOJIb U
B3aUMOKOHTpOJIb. VICIIOJIb30BaHME W3MEPUTEIBHBIX MNpUOOpPOB. BrlonHEeHNE
7a00paTOpHBIX M NPAKTUYECKUX pador. JlmarHocTMka W yCTpaHEHHE
HEUCIIPaBHOCTEN NMpuOOpOB. BricTpanBaHKne runore3 Ha OCHOBAHMM HMMEIOIIMXCS
naHHbIX. KOHCTpyHpoOBaHKWe U MOIEIIUPOBAHME.

JJIEKTPOMATHUTHBIE SIBJICHUS.

MarautHOoe TIOJI€ B BemiecTBe. MarHuTHas aHomaiaus. MarHuTHele Oypw.
PasnoBugHOCTH ANEKTPOU3MEPUTENBHBIX puOOpPOB. PasnoBuaHOCTH
3JICKTPOABUTATEIICH.



Hemoncmpayuu (¢ ucmojb3oBanueM ooopynoBanusi «Touka pocray):
1. HarnsigHOCTh MOBEACHUS BEIIECTB B MArHUTHOM TioJie. 2. [Ipe3enTtanuu o
MarHuTHOM Tiojie 3eMiiM W O MarHuTHeix Oypsx. 3.  JleMmoHcTpanus
Pa3HOBUAHOCTEN  AJIEKTPOM3MEPUTENbHBIX  mpubopoB. 4.  HarnsaHocTsb
Pa3HOBUIHOCTEN DIICKTPOABUTATEIICH.
Jlabopamopnvie pabomul: 1. UccnegoBanue pa3audHbIX AJIEKTPOU3IMEPHUTEIBHBIX
npuOOpOB.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTNU
VYrpaBnsiOT CBOel MO3HABATEIHLHOM W YYEOHOM MAESATEIBHOCTBIO TOCPEICTBOM
MOCTAHOBKH II€JI€H, TJIAHUPOBAHUS, KOHTPOJS, KOPPEKUMU CBOUX JECHUCTBUU U
OIICHKU YCHEIIHOCTH YycBoeHus. CpaBHUBAIOT CIOCOO W pe3yldbTaT CBOUX
JEHUCTBUN ¢ 00pa3loM - JIUCTOM CONpOBOXAeHUsS. OOHAPYKUBAIOT OTKIOHEHHS.
OO6yMBIBaIOT MPUYMHBI OTKIOHEHUN. OCYIIECTBISIIOT CAMOKOHTPOJb U
B3aUMOKOHTPOJIb.
OnTuueckue siBJIEHMS.
HcTtouHnku CBeTa: TEIUIOBBIC, JIOMUHECIIEHTHBIC, UCKYCCTBEHHBIE. M3roToBIECHNE
KaMepbl - OOCKypa U HCcle[joBaHUE H300paKeHUs C TOMOIIBI0 MOJEIIH.
MHorokpaTHOe H300paKEHUE TpeaMeTa B HECKOJIbKMX IUIOCKHUX 3epKajiax.
N3roroBUTh MEPUCKOI M C €ro MOMOIIBIO MpoBecTH HabmoaeHus. [IpakTudyeckoe
UCITOJIb30BAHUE BOTHYTHIX 3€pKaJl. 3pUTEIbHbIE UILTFO3UH, TIOPOKAAEMBIE
npesoMiieHHeM cBeTa. Mupaxu. PazBuTre BOJOKOHHON onTuku. Mcmosib3oBaHue
3aKOHOB CBETA B TEXHUKE.

Jemoncmpayuu(c ncnonb3oBanueM odopyaoBanusi «Touka pocra»)
1. PaznuyHble UCTOUHUKH cBeTa. 2. 300pakeHne mpeIMeTa B HECKOJIBKUX
TUIOCKKUX 3epkanax. 3. M3o0paxenue B BOrHYTHIX 3epkanax. 4. Mcmonb3oBanue
BOJIOKOHHOM onTWkd. 5. VYcTpolicTBo  ¢oToanmaparoB, KHHOIPOECKTOPOB,
KaJIEUIOCKOIIOB.
Jlabopamopnvie pabomul: 1. VI3roToBIeHHE KaMepbl - 00CKypa W HCCIEIOBAHUC
U300pakeHusi ¢ TMOoMOIIbI0 Mojenu. 2. [IpakTuyeckoe NpUMEHEHHE IUIOCKHX
3epkan. 3. IlpakTdeckoe HCMONb30BaHHE BOTHYTHIX 3epkai. 4. M3rortomnenwue
MepucKona U HaOIIOEHHUS C TIOMOIIBI0 MOJICTIH.
Xapaxkmepucmuxka 0CHOBHbIX 8UO08 OesIMETbHOCTIU
VYrpaBisitoT cBOel MO3HABATEILHON M y4eOHOUM NEeATeNbHOCTHIO MOCPEICTBOM
IMOCTAaHOBKH LEJIEU, IIJITAHUPOBAHUS, KOHTPOJIS,, KOPPEKLIMU CBOUX JACHUCTBUU U
OIICHKH YCTICITHOCTH YCBOCHUS. BBIIEISIOT 1 POpMYyTHUPYIOT TO3HABATEIBHYIO
1enb. BBIACNSIOT KOJWYECTBEHHBIE XapaKTEPUCTHKH OOBEKTOB, 3a/laHHbBIC
cinoBaMu. [ [pyHHMAIOT ITO3HABATENBHYIO L€ U COXPAHSIOT €€ MPU BBIIOJIHEHUN
yaeOHbIX fnercTBrid. OCO3HAIOT CBOM ACUCTBUS. VIMEIOT HABBIKM KOHCTPYKTHBHOTO
OOIIEHHUsT B MAJIBIX TPYyIITIaX.
Yes10BeK M IpUpPOAA
ABTOMaTHKa B HameWl KU3HWU. I[IpuMepsl HCHONB30BAHMS ABTOMATHYECKUX
YCTpPOMCTB B Hayke, Ha Mpou3BojJcTBe M B ObITy. CpeacrtBa cBsi3u. Pamuo u
TEJICBUACHHUE. AJIbTEPHATUBHBIC UCTOYHUKH SHEPTUH. BUABI 3IEKTPOCTAHIUMN.



Heo6xoauMocTh 3KOHOMUM MPUPOJHBIX PECYPCOB M HCIOJIB30BaHUS, HOBBIX
AKOJIOTUYHBIX M 0€30MacHbIX TexHooruid. Hayka u 6e3omacHoCTh JItofeH.
Jlemoncmpayuu: 1. hoTomaTepuansl U CIal bl IO TEME.

Jlabopamopnvie pabomwi: 1.M3ydyeHue IeUCTBUU CpPEINCTB CBSA3U, paguo U
TEJIEBUICHUS.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTNU

CamocTrosTennbHO  (OPMYJIUPYIOT —TO3HABaTENbHYIO 3ajady. YMeET (Wiu
Pa3BUBAIOT) CIIOCOOHOCTH C TMOMOIIBIO BOMPOCOB JOOBIBATH HEJOCTAIOIIYIO
UH(pOpMAIIHIO.

®opMbl OPraHu3anu 00pa3oBaTeJLHOIO Mpouecca:

- TpyIIIOBAas;

- UHIMBUyaJIbHAS;

- (pponTaNIBHAS.

Beaymme TexHosoruu:

Hcnonb3yroTesi 3JIEMEHTHI CIEAYIONIMX TEXHOJOTUW: MPOEKTHas, MpOOJIEMHOTO
oOydeHus, HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MHBIIIJICHUS,
IpOoOJIEMHOI0 TMajora, UrpoBasi.

OcHOBHBIE MeTO/IbI PA0OTHI HA YPOKE:

Benymumu Meromamu  oOy4eHHs] SIBISIOTCS: YacCTUYHO-TIOMCKOBOM, METO
MaTeMaTHYE€CKOTO MOJEIUPOBAHUS, AKCHOMATHUYECKUI METOJ.

DopMBbI KOHTPOJIA:

Tak kak 3TOT Kypc ABISETCS JOMOJHUTEIbHBIM, TO OTMETKA B Oajylax HE CTAaBUTCA.
VYyamuiics y4duTcsi OIEHUBATH CeOs W APYTHX CaM, YTO TO3BOJIIET Pa3BUBATH
YMEHHS CaMOaHaliu3a M CIOCOOCTBYET PAa3BUTHIO CaMOCTOSITENIBHOCTH, Kak
CBOMCTBY JMYHOCTH Yy4allerocs. BbIsBIIEHHE NPOMEXKYTOUHBIX U KOHEUYHBIX
pEe3yJAbTATOB y4YallUXCA MPOUCXOJUT YEpe3 MPAKTUYECKYIO JIESITEIbHOCTD;
3a4eTHBIC PAOOTHI:

* Temaruyeckas MoAOOpKa 3a7ad  pa3IM4YHOTO YPOBHS  CJIOXKHOCTU C
IIPEACTABICHUEM pa3HbBIX METOAOB PELICHHS B BHJE TEKCTOBOI0 NOKYMEHTA,
npe3eHTaluu, (JIII-aHUMALMH, BUIE€OPOJIUKA 1 WeD - ctpanuubl (caiita)

* BBICTABKA IIPOEKTOB, IPE3EHTALIN;

* IEMOHCTpALMs 3KCIEPUMEHTA, KAaU€CTBEHHON 3a/1aul ¢ Ka4Y€CTBEHHBIM (YCTHBIM
WIM B BHUJI€ NPUJIOKEHHUS, B TOM 4YHCIIE, IPE3CHTAllEN) ONMCAaHUEM Ipoliecca Ha
3aHATUH, decTuBane DKCIIEPUMEHTOB; duznueckue OJIUMITHA[IBI.



KanennapHo-temaTnuyeckoe niiaHMpoBaHue / KJIace

Ne Hara Tema ypoxka Hcnoab3oBanue IIpume
0/ | OpOBEACHHS 000py/1I0BaHMS LIEeHTPA [YaHHE
Ilnan | ®@akr €CTeCTBEHHOHAYYHOM
1 TEXHOJIOTHYeCKOi
HANIPaBJIEHHOCTEel
«Touka pocra»
1. BBenenue (14)
BBonnoe 3ansarme. llenm wu 3amaum | KomneroTtepHoe
1 Kypca. TexHuka 0€30MacHOCTH. 000opyI0BaHNE
2. Posib SKCcriepuMeHTAa B JKU3HU YesaoBeka (3u)
Cucrema eMHUI, TTOHITHE O Kommbroreproe
2 TPSIMBIX W KOCBEHHBIX H3MEPEHUSIX obopynoBaHue
Du3NYeCKuit SKCIEPUMEHT. OOGopynoBanue ist
Bune! pusndeckoro sxkcrnepruMeHTa. JIEMOHCTpanui
[MorpentHocTh M3MepeHUs. Buabr
MOrpelHocTeN n3Mepenns. Pacuér
3 MOTPENTHOCTH U3MEPEHUSI.
JlaGopartopnas pabota OGopynoBanue 1Jis
«M3mepenne oObemMa TBEPIOTO 1abOpaTOPHBIX PaboT U
4 tenay. [IpaBuna opopmieHus VIEHHYECKHX OIIBITOB
nabopaTopHO PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpAaBHOMEPHOE OGopynoBaHue 1Jis
JBUKCHUS. 1a00paTOPHBIX padOT U
6 ['padpuueckoe npeacraBicHUE VYCHHYECKHX  OIBITOB
ABKCHUA. (Ha 6a3e KOMIIJIEKTOB
Pemenue rpaq)nqecm/l)u( 3azad, st OT')
7 pacuer myTu U CpeHel CKopoCcTr
HEPABHOMEPHOT'O JABM)KCHUS.
8 [TonsiTHE MHEPLIMU U UHEPTHOCTH.
LlenTpoOexHas cuia..
9 Cuna ynpyrocrtu, cuiia TpeHus O6opynoBanue s
71a00paTOPHBIX pabOT U
JlaGoparopnas pabota
«HccnenoBanre 3aBUCUMOCTH YHCHMHACCKIX  OIBITOB
CHWJIBI YIIPYTOCTH, BOSHHUKAIOIICH B (Ha 6a3e KOMILIEKTOB
10 IPYXXHUHE, OT CTeNeHHu Ae(opMauu s OI'9)
IPYKUHBD».
JlaGopatopHas paboTa
11 «Onpenenenue kKodppuureHTa
TPEHHUS ».
JlaGopatopHas paboTa Ob6opynoBanue s
«HccnenoBanue 3aBUCUMOCTH 1abopaTopHBIX paboT U
12 CHWJIBI TPEHUS OT CHUJIBI YUEHUYECKUX OTIBITOB
HOPMaJIbHOTO JaBICHHUSD.
4. 'mapocraTuka (124)
13 [TnoTHOCTH. 3agaua naps ['epona O6opyoBaHue st




Pemenne 3a1a4 oBhIIIEHHON

JIEMOHCTpALMH

14 CJIOKHOCTH Ha pacyeT IUIOTHOCTH
BEIIIECTBA.

15 Pemenne 3a1a4 noBRIICHHOM O6opyaoBaHue s
CJIOKHOCTH JIEMOHCTpAIUii

16 JlaBiieHME )KUIKOCTH U Ta3a. 3aKOH
[Tackansa

17 Coob1aronimecs: Cocyapl.

18 Jlabopartopnas pabota OOGopynoBanue 1Jis
«M3roroBnenue mojenu GoHTaHa» 1abopaToOpHBIX paboT U

19 JlaGopatopHas pa6oTa YICHUYECKHX  OIBITOB
«M3roroBnenue mojenu (oHTaHa» (Ha 0ase KOMIUICKTOB
3akon [lackans. Jlanenue B st O
KUJKOCTSX M Ta3ax.

20 lMunpaBnuyeckye MalIvHbL.
Coo0mraronecs: CoCypl.

21 BriTankuaromas cuna. 3akoH OOGopynoBanue st
Apxumena. JIEMOHCTpaun
JlaGoparopnas pabota OGopynoBanue 1Jis

29 «BbIsscHEeHUE YCIIOBHSI TIJIaBaHUS 1ab0pPaTOPHBIX padoT U
TET. YUEHUYIECKUX OTIBITOB

23 bnoxk 3ama4d Ha 3axon Ilackas, OOGopynoBanue Ist
3aKOH Apxumea. JIEMOHCTpaui

24 bnoxk 3ama4d Ha 3akon Ilackas,
3aKOH Apxumea.

19.035. CraTuka (109)
25 bnox. Peryar. O6opynoBaHue st
JIEMOHCTpaIUi

26 PaBHoBecue TBepubix Teil. MoMeEHT
cuibl. [IpaBuio MOMEHTOB.

27 [entp TSKECTH. Uccnenosanue | Obopynosanue s
Pa3IUYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTPAIHI

28 KoM6unupoBanHslie 3aauu,
UCIOJIB3YSl YCIOBHS PAaBHOBECHSL.

29 KomOunupoBanHusie 3a1auu,
UCIIOJIB3YSl YCIOBHS PAaBHOBECHS
JlaGopartopnas pabota O6opynoBanue ajst
«M3rotoBnenue padoraromiei nabopaTopHbIX paboT U

30 cucteMbl 0J10k0B». OdopmiteHne YUEHHYECKUX OMBITOB(Ha Oaze
paboTHI. KOMILIEKTOB 11t OI'D
Pabora Hax npoekToM «bIoKm».
JlaGopatopHas paboTa
«M3rotoBrnenue paboTaromiei

31 CHCTEMBI OJIOKOB.
Jlaboparopnas paboTa O6opynoBanue s
«M3roToBieHne paboTaromiei n1abopaTopHBIX paboT U

32 CUCTEMBI OJIOKOBY. YYEHHUECKHUX OIBITOB

Odopmnenue paboTHI. KommnbroTepnoe
33 obopymoBaHue
34 3amura npoeKToB.




KanennapHo-temaTnuyeckoe niianHupoBaHue 8 Kiacc

Ne Hara Tema ypoxka Hcnoab3oBanue pume
/i | IpOBEICHUS 000py10BaHNS LIEHTPA | YaHUE
ILnan | ®@akr €CTeCTBEHHOHAYYHOM
U TE€XHOJIOTHYECKOI
HAINIPABJIEHHOCTEHl
«Touka pocra»
1. BBenenue (14)
BBonnoe 3anstue. Llenmn m 3amaun | KommnbrorepHoe
1 Kypca. TexHuka 0€30MacHOCTH. 000opyI0BaHMe
2. TennoBble siBjaenus (12 4)
Pa3nooOpazue tennoBbix sBiaeHuil. | KommbroTepHoe
2 TemioBoe pacuivpeHue Ten. 00opyoBaHue
JlaGopartopnas pabota OOGopynoBanue s
«VI3MeHeHMS ITMHBI TeJa TIPH 1abopaTopHBIX paboT U
3 HArpeBaHUU M OXJTAKICHUI. YUEHUYIECKUX OTIBITOB
Tennonepenauya Habmronenue OOGopynoBanue st
TETUTONPOBOIHOCTH BOJIBI U JIEMOHCTpAITHA
4 BO3/IyXa.
JlaGopartopnas pabota OGopynoBaHue 1Jis
«3Mepenne ynenpHOU 1abopaTopHbIX paboT U
TETUTIOEMKOCTH PA3THIHBIX VUCHUYECKUX  OITBITOB
S5 BEILLIECTBY. (Ha 6a3e KOMIUIEKTOB
[InaByiieHue U OTBEpACBAHMUE. mst OI'D
JlaGopartopnas paboTta «OTIuBKa
6 napadMHOBOTO CONIATHKA»
JlaGopartopnas pabota OGopynoBaHue Ajis
«Habmonenne 3a miaBjIeHUEM 71a00paTOPHBIX PabOT U
7 JIbAA» YUEHUYECKUX OTIBITOB
Pemenue onuMnuagHeIx 3a1a4 O6opynoBanue Juist
8 Ha YpaBHEHHE TEIUIOBOTO OanaHca JEMOHCTpAIHii
Pemenue onuMnuaaHeIx 3a1a4 O6opynoBanue ass
9 Ha pacy€T TEIUIOBBIX MPOIECCOB JEMOHCTpAIHii
10 JlaGopaTtopust kpucTtayorpadpuu.
Hcnapenue u KoHIeHCAIHS. O6opynoBanue st
11 JIEMOHCTpaui
CocraB atmocdepsl, O6opynoBanue ams
HaOII0IeHHE TIepexo/ia JEMOHCTpALHi
HEHACBHIIIICHHBIX MTapPOB B
12 HACBIICHHBIE.
BnaxHocte BoO3myxa Ha passHbix | OOopynoBaHue ams
13 KOHTHHEHTaxX JEMOHCTpAIHiA
3. dnexkTpuueckue sapiaeHus (8u)
Muxkpomup. Mogenu atoma, O6opynoBanue amus
14 cymiecTBoBagire 10 Hayana X1X JIEMOHCTpanuit
15 Hcropus OTKpHITHS U JEHCTBUS KommerotrepHoe
raJIbBAHHYECKOTO JIEMEHTa 06opyoBaHue




Ucropus co3nanust 31eKTpohOpHOi

16 MaIluHBI
OneiTel BosbTa. DniekTpuueckuii KommnsrorepHoe

17 TOK B DJICKTPOJIMTAX. 06opyoBaHue
Pemienne onmumnuaaHbIX 3a71a4 Ha OOGopynoBanue ajis

18 3aKOHBI TOCTOSTHHOTO TOKa JIEMOHCTpAIHA
Hab6nronenue 3aBucumMocTu OOGopynoBanue st
COTIPOTHUBIICHUS ITPOBOTHUKA OT JIEMOHCTpAIIHiA

19 TEMIIepaTypHhI.
JlaGopartopnas pabota OOGopynoBanue s
«OrnpeseneHne CTOUMOCTH 1abopaTopHbIX paboT U
M3PACX0IOBAHHOM AEKTPOIHEPTUN | YIEHHUYECKUX  OIBITOB
10 MOIIIHOCTH NMOTPEOUTENS U TIO (Ha 6a3e KOMILIEKTOB

20 CUETUHKY» nns OI'D
Pemienne onmuMnuaaHbIx 3a1a4 OGopynoBanue st

21 Ha TEIJIOBOE JECWCTBHE TOKA JIEMOHCTpAIHA

4. DjIeKTPOMArHUTHBbIE siBJIeHUs (34)
DJEKTPOMArHUTHBIC SIBICHUSI. O6opynoBanue Juist

22 ONeKTPOU3MEpPUTENbHBIE TPUOOPHI. | IEMOHCTpAIUi
MarnutHas aHomanus. Marautheie | O6opymoBanue s

23 Oypu JIEMOHCTpaun
PasnoBugHOCTH

24 3IEKTPOIBUTaTEIIEH.

5. OnTuueckue aABJeHus (74)

HcTounuku cBeTa: TCIIJIOBBIC,

OGopynoBanue st

25 JTFOMHHECIICHTHBIC JIeMOHCTpaLUii
DKCIEPUMEHT HAOJIIOICHHE.
MHoroKpaTHO€ H300pakeHIE
MpeMeTa B HECKOJIBKUX IIJIOCKUX

26 3epKaiax.
N3roTOBUTH EPUCKOT H C €TI0 OOGopynoBaHue Ajis

27 MTOMOIIIbIO TTPOBECTH HAOTIOACHUS JIEMOHCTpAaIuit
[IpakTHyeckoe UCIoIb30BaHNE OOGopynoBaHue Ajis

28 BOTHYTBIX 3epKaJl JIEMOHCTpAaIuit
3pUTenbHbIE WILTIO3HUH, O6opynoBanue amus
MOPOXKIAEMbIC TIPEITIOMIICHHEM JIEMOHCTpAaIuit

29 cBera. Mupaxu.

30 PaszBuTne BOTOKOHHOM ONTHKH
Hcmonp30BaHue 3aKOHOB CBETA B

31 TEXHHUKE

6. YesroBek u npupoaa (44)

32 ABTOMATHKa B HallleH KU3HU . KommnerotepHoe

33 Panvo u teneBugeHne obopynoBaHue
AnbTepHATUBHBIE UCTOYHUKU

34 SHEpruu. Buael 3J1€eKTpOCTaHIU.




MeTtoanueckoe odecneyeHue
NPOrpamMmbI

Nudopmannonnoe odecnevyeHue
CrnoBaps, garoluii TOJTKOBaHUE MTPO(PECCUOHATIBHBIX CJIOB U3 00J1acTU (PUBUKHU
1. Bukucnosaps : [Dnexrponnsiii pecype]| // dusnueckue repmunsl. URL: https://inink.ru/w4gLOl

Hucmpykyuu no mexnuke 6e3onacnocmu:

1. HHctpykuus 1o oxpase Tpyaa o0ydaromuxcs (BBOJAHbBIN HHCTPYKTAXK ).
WHceTpykuus npaBuiaM 0e30macHOro noseaeHus yqammuxces B OV.
WHcTpyKius 1o no>xapHoi 6€301MacHOCTH.

WHcTpykuus 1o 31eKTpo0e3011acHOCTH.

areDd

WHceTpykuus o npaBuiaaM 0€300aCHOCTH MpU 0OHAPYKEHUH HEU3BECTHBIX MAKETOB,
B3PBIBOOIIACHBIX MTPEAMETOB.

6. MucTpykius mpaBuiia 6€30MacHOTO MOBEACHUS IPU YIPO3€ TEPPOPUCTUICCKOTO aKTa.

Mynomumeouiinvie npezeHmayuu no memam:
1. Tunoresa u e€ mpoBepKa.

OMBIT ¥ SKCTIEPUMEHT: OCHOBHBIE ITAIbl U TIPOBEICHNUE.
dusndeckue BETMIUHBI U (U3NUECKHE PUOOPHI.
JIuneiika u metp. N3mepurenbubiii pumnHAp. Beckl. TepmomeTp.
MexaHndecKue SIBICHHS.
TemnoBwie IBICHUS.
OnTtHyeckue sSIBICHUS.
3BYKOBBIE SIBJICHUS.
DJIEKTPOMArHUTHHIE SBJICHUS.

. Ctpoenue BemectBa. duddysus.

. KouBeknus.

. Unepnus.

. PakeTrl. PeakTuBHOC NBMKCHHE.

. Tenn. TeneBast mpoexuusl.

. [InaBanue tein. [InaBanue cynos. BoznyxomnaBanue.

. CBet. Cniektp cBera.

. 3BYK U 3XO0.

. DJeKTpocTaThKa. DJIEKTpU3aIus Tell.

. TpanchopmaTopsl.
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Koncnexmul — cuenapuu ypoxkoe — 6UKmMopuH:
Ypok — BukTopuHa «Puznueckue SBICHUD
2. VYpox — BuktopuHa «HOHbII GuznK»

=



Cnmcok jiurepatypsl

s yunrens:

1.

2.

3.

Apue M.H. VYueOGHo-uccnemoBaTenbckas paboTa  ydalquxcs:  METOIAMYECKUE
peKoMeHaauuu, I yqamnmxcs u negaroros // 3aByd. — 2005. - Ne 6.

BacwibeBa JI.B., MunosanoBa T.B. HccinenoBarenbckas IesATENbHOCTh YYAIIUXCSH B
muree //@usuka (I1C). — 2008. - Ne 4.

Breypounasi nesiTebHOCTh MIKOJBHUKOB. METOJAMYECKHI KOHCTPYKTOp: Mocodue s
yuurens/ J.B. I'puropses, I1.B. CremanoB. — M.: IlpocBemenue, 2011. — 223 c. -.
(CranmapTsl BTOPOTO OKOJICHHUS).

Bueypounast gesrenbHOCTb. [Iporpamma pa3BUTHS 1O3HABATEIbHBIX CIIOCOOHOCTEH
yUalmxcs.

5 — 8 xmaccel: mocobue s yuurtens/ H.A. KpuBomamoBa — M.:

[Tpocsemenue, 2012. (CtangapTsl BTOPOTO MOKOJICHHUS).

l'opnoBa JILA. 3aHumaTenbHble BHEYpOUHbIE MepomnpusiTHs 1o ¢usuke. Macrepckas
yautens ¢pusuku. 7-11 ximacc. Mocka. BAKO 2010.

Wpamkun, I.A. OcBoenue metoja no3HaHus Ha ypokax ¢usuku [Tekct]/ [{.A. VBamkun
/| ®u3. B mk.- 2011.-Ne 14,- C. 23-25.

Meroandeckoe mocobme: «OnbITBI B TEHEBOM MPOEKIHH C OCBETHUTENEeM» (s
CaMOCTOSITENIbHOM ~ paboThl  cTyneHTOB 4 Kypca croenuanbHOCTH «Du3uka u
Nudopmaruka»). Cmonenck: Cmonl'Vy, 2006. — 32 c.

OyHIaMeHTaIbHbIE SKCIEPUMEHTHI B (PU3MUECKON Hayke. DJIEKTHBHBIM Kypc: YueOHOe
nocobue/ H.C. Ilypeimea, H.B. Illaponosa, JI.A. Vcaes. - M.: bunom. JlaGopaTtopus
3HaHui, 2005

[lep6akosa 1. B. 3anumarensHas pu3rka Ha ypoKax M BHEKJIIACCHBIX MEPOIIPUATHSIX. 7 -
9 knmaccel. — M.: ['mo6yc, 200810 — 192 c.

st 00yqarommxcesi:

1.

2.

Tomupumze I'. 1. Ipaktrueckue u madopatopHbie paboTsl mo ¢usnke 7 — 11 xmaccsr /
I'.II.T'oumpunze-M.: Kinaccuk Ctunp, 2002.- 96 c.

Jlaure B.H. ®usnueckue omnbIThl U HAOMIOAEHUS B JTOMANIHER 00cTaHOBKE. — M.:
JInbpoxom,2014. — 232 c.

Omnbitel u 3kcniepumentsl / JI. JI. Baiitkene, M. J[. ®unmunmoBa — MockBa
:N3natensctBOACT, 2017. — 160 c.

[Tepensman f. U. 3anumatenbHas pusuka. B 2-x kaurax. Kaura 1 — M.: Hayka, 1979.
—133c.

[Tepensman f. U. 3anumarensHas pusuka. B 2-x kaurax. Kaura 2 — M.: Hayka, 1983.
— 159

HNuTepHer pecypcesbl:

1.
2.

Knacchas ¢pusuka [ DnexTpoHHsIi pecype]./ pexxum gocryma http://class-fizika.narod.ru/.
BuptyasnbHasi oOpa3oBaTenbHas aboparopus [DNeKTpoHHBIN pecypc]. / peskum pocTyma
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id
=5&Itemid=94.

3.

4.

Enunas xomnexius nudpoBbix oOpa3oBaTeNbHBIX pPecypcoB [DIEeKTpoHHBIN pecypc]. /
pexum noctyma http://school-collection.edu.ru

denepanbHbIi LIEHTP HHPOPMALMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIOP)
[DnexTpoHHbIipecypc]. / pexxum poctyma http://fcior.edu.ru

College.ru: ®usuka. [DnexTpoHHsIil pecypce]. / pexxum nocryna http://college.ru/fizika/



http://class-fizika.narod.ru/
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/fizika/

JIncr xoppekTHpOBKHM padouei MporpaMmbl

Jara Jlarta Conepxxanue OO6ocHoBaHue PexBu3nThHI [Tonnuce
ypoKa | IPOBEICHUS | KOPPEKTUPOBKU POBEICHUS JIOKyMEHTa | 3aMECTUTEIS
1o o akry (Tema ypoxa) KOPPEKTUPOBKH ( mata u Ne JUpEKTOpa
IJIaHYy IIpHKa3a) o YBP
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