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IlosicHuTeILHAS 3aMUCKA

PaGouas mnporpamMma pa3zpaboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHO-TIPABOBBIX
JOKYMEHTOB:

1. ®enepanbraoro 3akona Ne273-d3 «O6 obpa3oBanuu B Poccuiickoit deneparum.

2. ®deaepalbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO OOIIEro
o0pa3oBaHus, YTBEP)KICHHOTO IprUKa3oM MuHucTepcTBa oopa3oBanus u Hayku PO ot 17 nekadps
2010 roma Ne 1897.

3. Ilpukaza MunnpocBemenuss ot 28.08.2020 Ne 442 «O6 yrBepxaenun Ilopsnka
OpraHu3aliiii ¥ OCYHIECTBICHHS  OOpa30BaTEeIbHOW  JEATENILHOCTH IO  OCHOBHBIM
00m1eo0pa3oBaTebHBIM IpOrpaMMaM — 0Opa30BaTEIbHBIM MPOTPaMMaM HadaJIbHOTO OOIIETO,
OCHOBHOTO O0IIIETr0 U CpeaHero o0mero o0pa3oBaHus».

4. Canllun 2.4.3648-20 «CaHuTapHO-3IUAEMHOIOTHYECKHE TPeOOBaHUS K OpraHu3alysIM
BOCIIMUTAaHUS W OOydYeHHUs, OTAbIXa W O3/IOPOBICHHS NEeTed W MOJIOJEKN», YTBEPKICHHBIX
MTOCTAaHOBJICHHEM TJIABHOTO T'OCYJAapCTBEHHOIO caHuTapHoro Bpaya Poccum ot 28.09.2020 r. Ne
28.

5. Canllun 1.2.3685-21 «I'urueHnyeckue HOpMATHBBI U TpeOOBaHUS K OOECIIEUEHHIO
0e30MmacHOCTH U (M) OE3BPEIHOCTH J1JIsl YeloBeKa (PaKTOPOB Cpe/ibl OOUTaHUS», YTBEPHKACHHBIX
ITOCTAHOBJIEHUEM TJIABHOTO caHUTapHOro Bpaya oT 28.01.2021 r. Ne 2.

6. YueOHOro miaHa OCHOBHOTO 0O0IIero 00pa3oBaHus.

7. Y4eOHOro miaHa mKOJIbL.

ean u 3apaum

* Peanuzanuss ocHOBHOW 00111€00pa30BaTeNIbHON MpOrpaMMbl [0  Y4EOHOMY TIPEIMETY
«DPu3nKa»B paMKax BHEYPOUHOH AEATEIBHOCTH 00y4atOLINXCSl.

* BoBiieueHue yyammmxcs B UCCIEI0BATEIbCKYIO U IPOEKTHYIO 1EATEIbHOCTb.

* Opraau3zanusi BHEY4YeOHOM IEATETLHOCTH B KAHUKYJISIPHBIN TIEPHO/T
* [ToBbinieHue npodeccnoHaIbHOTO MacTepPCTBA MEeIaroriueckux pabO THUKOB LIEHTpa

[IpodunpHeIii  KOMIUIEKT o0OOpynoBaHus oOecrnieunBaeT 3PGEKTHBHOE JIOCTHKECHHE
00pa3oBaTENIbHBIX ~ PE3YNbTAaTOB  OOYYAIOUIMMHUCS IO TPOrpaMMaM E€CTECTBEHHO-HAaydHOMN
HANpaBJICHHOCTH, BO3MOXKHOCTh YIUIyONEHHOTO W3ydeHUS (HU3MKH, B TOM 4YHCIE JUIA
dopMupoBaHHs H300pETATENbCKOTO, KPEaTUBHOTO, KPUTHYECKOTO MBIIUICHHS, Pa3BUTHUS
(GYHKIIMOHATIBHOM TPAMOTHOCTH Yy OOYyYaromIMXCs, B TOM YHCIE €CTECTBEHHO-HAYYHOH U
MaTeMaTH4YeCKOM.

DKCHEepUMEHT SBJISIETCS WCTOYHHUKOM 3HAHUN W KPUTEPHEM HMX MCTHHHOCTH B HayKe.
Konuenmuss coBpeMEHHOro 00pa3oBaHUs IOJpa3yMeBaeT, YTO B Y4EOHOM OKCIIEPUMEHTE
BEAYLIYI0 pOJb JIOJDKEH 3aHATh CAMOCTOSTENBHBIN  MCCIENOBAaTEIbCKHN  YUCHHYECKUI
skcriepuMeHT. COBpEMEHHbIC SKCIEpPHUMEHTAJbHbIE HCCIEeIOBaHUA MO (U3MKE yxXKe TPYyIHO
NPEACTaBUTh 0€3 MCHOJIBb30BaHMS HE TOJIBKO aHAJIOTOBBIX, HO W IM(POBBIX H3MEPUTEIBHBIX
npubopos. B ®enepanbHOM rocynapcTBeHHOM obOpazoBarenbHOM cTa”japre (maiee - OI'OC)
IPONMCAHO, YTO OJHUM U3 YHUBEPCAIbHBIX Y4eOHBIX NeicTBull (nanee - YY), npruobperaeMbix
y4JalIuMUCs, JOJDKHO CTaTh YMEHHE «IPOBEICHHUS OIBITOB, MPOCTBIX SKCIHEPHMEHTAIBHBIX
UCCIIEIOBAaHU, MPSIMBIX U KOCBEHHBIX U3MEpPEHHH C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTEIbHBIX IPUOOPOBY.

VY4eOHbI SKCIEpUMEHT N0 (PU3UKE, TPOBOJUMBIM Ha TPaJULMOHHOM obOopynoBaHuu (6e3
IpUMEHEeHHsI HU(POBBIX J1AOOPATOPHil), HE MOXKET B MOJHOW Mepe 00ecneduTh pelIeHHe BCcex
oOpa3oBaTeNbHBIX 33/7a4 B COBpeMeHHOH mikosie. CroxuBIIasicss cHUTyalus oOycioBIeHa
CYIIECTBOBAHHEM psiJia MpodIIeM:

* TPQJIMIIMOHHOE  IIKOJbHOE  OOOpYJIOBAaHWME  W3-3a  OrPAHUYEHHUS  TEXHUYECKUX
BO3MO’KHOCTEH HE T03BOJISIET MPOBOAUTH MHOTHE KOJMYECTBEHHbIE HCCIIEJOBAHUS;

* JUIMTEIbHOCTh TPOBEJCHUSA (PU3MUECKUX HCCIEIOBAaHUN HE BCerjza coryacyercs ¢
JUTUTENBHOCTBIO Y4eOHBIX 3aHATUH;

* BO3SMOXHOCTb IPOBEAECHUS MHOTHUX (DU3MYECKMX MCCIIEOBAHUN  OrpaHHMYMBACTCA
TpeOOBAHUAMH TEXHUKU OE30MACHOCTH U JIp.

Hudposas naboparopusi KapAHHAIHHBIM 00pa3oM M3MEHSET METOJUKY U COJepXKaHue
HKCTIIEPUMEHTAIBHON JEATENIbHOCTH W TOMOTAeT PEIIUTh BbIIIEIIEPEUNCICHHBIE MPOOIEMBI.



HIupokuii cnekTp HU(PPOBBIX JATYMKOB IO3BOJISET YYAIIMMCS 3HAKOMHUTBHCS C TapameTpamu
(U3NIECKOTO HKCIIEPHMEHTA HE TOJBKO HAa KaYeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C
OMOIIBI0 IM(POBOH JabOpaTOPUM MOKHO MPOBOIUTH JIUTEIBHBIH HKCIEPUMEHT JaXe B
OTCYTCTBHH JKCIIepUMeHTaTopa. [Ipu 3TOM u3MepsieMble JTaHHBIE U Pe3ylIbTaThl X 00pPabOTKU
0TOOpaXKaIOTCsI HEMOCPEICTBEHHO HA KpaHe KOMIIbIOTEpa.

B mponecce opmMupoBaHus 3KCIIEPUMEHTATBHBIX YMEHUH MO (DU3MKE yJaruiicst yuduTcs
MPECTaBIATh HH(GOPMAIHIO 00 UCCIIETOBAHUN B YETHIPEX BUIAX:

* B BepOaJIbHOM: OIHCHIBATH SKCIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJIENb AKCIIEPHUMEHTA,
(bUKCHMpOBAaTh BHUMAHHUE Ha U3MEPSIEMBIX (PH3MUECKUX BETMYMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aIOJIHATH TAOJIHIIBI JAHHBIX, JISKAIIUX B OCHOBE MOCTPOCHHS TPaHUKOB
(Ipu 3TOM y ydaluxcsi BOSHUKAET EPBUYHOE NPEACTABIEHUE O MacIITadax BEIUYUH);

* B rpa)UyecKoM: CTPOUTH I'paUKH MO TAOJUYHBIM JaHHBIM, YTO TO3BOJISET NEPEUTH K
BBIIBUKCHUIO TUIIOTE3 O xapaKTepe 3aBUCHUMOCTH MG)KI[y q)HSI/I‘IeCKI/IMI/I BCIIMUYMHAMHA (HpI/I 3TOM
y‘lI/ITCJ'IB IIOKa3bIBACT HpGI/IMYHIGCTBO B BI/I3yaJ'II/I3aIII/II/I SaBI/ICI/IMOCTeI\/’I Men(z[y BEINMYMHaMU,
HarJIsiTHOCTh U MHOTOMEPHOCTB);

* B AHAJIMTHUYCCKOM (B BHUJIC MATEMATHUUYCCKUX ypaBHeHHﬁ)I HpI/IBOI[I/ITI) MAaTEMATU4YCCKOC
OIMMCAaHUC B3aNUMOCBIA3ZU (1)I/I3I/I‘I€CKI/IX BCIMYMWH, MATEMAaTH4YCCKOC O606HI€HI/IG HOJ'IyLIGHHI)IX
pe3ynbTaToOB.

* IOCTPOEHUE MOJIETIEN;

¢ BBIJIBMOKCHHUEC I'HNIIOTE3,

* HKCIIEPUMEHTAIbHAS MTPOBEPKA THIIOTE3;

* AaHAJIN3 JAaHHBIX 3KCHepI/IMeHTOB NN Ha6HIOHeHHﬁ;

* hopMynupOBaHHE BBIBOJIOB.

[Tocnennue roapl y ydamiuxcsi HaOMIOAAeTCs HU3Kass MOTHBAIUS WM3YYCHHUS €CTECTBEHHO-
Hay4HBIX AWCIUIUIMH W, KaK CJEACTBHE, MajeHue KadecTBa oOpaszoBaHus. L{udpooe yueOHOE
000pyI0BaHNE TIO3BOJISICT YYAIIUMCSI O3HAKOMUTBCS C COBPEMEHHBIMH METOJIaMHU MCCIICIOBAHMUS,
MIPUMEHSEMBIMH B HayKe, a YUYUTEII0 — MPUMEHATh Ha TIPAKTUKE COBPEMEHHBIC TEarOrHIECKIe
TEXHOJIOTHHU.

IInanupyemMble pe3y/bTaThl 0CBOECHHS POrPaMMbI BHEYPOUYHOI

Peanu3anus nporpaMMsl CIOCOOCTBYET JOCTHXKEHUIO CIIEIYIOLUINX PE3YIbTaTOB!

JInuHocTHBIE:

B cdepe mTMUHOCTHBIX YHUBEpPCAIbHBIX YU€OHBIX ACHCTBUHN yUalllUXCsL:

* yueOHO-I03HABATENbHBIA HHTEPEC K HOBOMY y4EOHOMY MaTepuaily U croco0am pelieHus
HOBOMH 3aJ1a4u;

* OpMEHTAIMsI HA TOHMMaHUe IPUYUH ycIleXa BO BHEYYeOHOM esITeNbHOCTH, B TOM YHCIIe Ha
CaMOaHaJIU3 U CAMOKOHTpPOJIb PE3ysibTaTa, Ha aHAJINW3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTh K CaMOOILIEHKE Ha OCHOBE KpUTEpUEB YCIEIIHOCTH BHEY4eOHOI
NESITEIbHOCTH;

Ooyuarowguiica noayuum 603MOMHCHOCMb 0N PoOpMUPOBaAHUA:

* BHYTPEHHEW IO3MLIMM LIKOJIBHUKA Ha YPOBHE IOJIOXKHUTEJIBHOTO OTHOIIEHUS K WIKOJIE,
MOHUMaHUSI HEOOXOMMOCTH YY€HUs, BBIPQKEHHOTO B IMpeobiaaHuM yueOHO- MMo3HaBaTeIbHbBIX
MOTHBOB;

* BBIpa)KEHHOM YCTONYMBOI yueOHO-1I03HABATEIbHON MOTHBAIUN YUEHUS;

* YCTOHYMBOTO y4eOHO-II03HABATEIBHOIO MHTEpeca K HOBBIM OOIIMM CIOCO0aM pelIeHHs
3az1ad.

MeranpeaMeTHsble:

B cdepe perynsaTUBHBIX YHHUBEpPCAIbHBIX YU€OHBIX ACUCTBUHN ydallluXxcs:

* IUIAaHUPOBATh CBOU JEHCTBUS B COOTBETCTBUHU C MOCTABJIEHHOW 3a/ladeil M YCIOBMSIMH €€
pean3anyy, B TOM YHCJIE BO BHYTPEHHEM ILIAHE;

* YUUTBIBATh YCTAHOBJICHHBIE ITPaBUJIa B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHHUS;

* OCYILECTBJIATh UTOTOBBIN U MOIIArOBBINA KOHTPOJIb IO PE3YJIbTATY;

* OLICHMBATh  IPAaBWJIBHOCTb  BBINOJIHEHMS  JICMCTBUS HA  YpPOBHE  aJ€KBAaTHOM



PETPOCIEKTUBHOM OLIEHKM COOTBETCTBHUSL PE3yJbTAaTOB TPEOOBAaHUAM JIAHHOW 3a7auu U 3aJaYHOU
o0JacTu;

* QJICKBATHO BOCIPHHUMATh NPEIJIOKEHUS U OLEHKY Y4YMTENICH, TOBAPUILEH, POOUTENIEH U
JPYTUX JIOJIEH;

* pa3uyaTh Crocod M pe3yNbTaT ACUCTBHS.

Odyuarowyuiica noayuum 603M0HCHOCHb HAYUUMCA:

* B COTPYAHHYECTBE C YUUTEIEM CTAaBUTh HOBbIEC YUeOHBIE 3a/1a4H;

* IPOSIBJIATH MIO3HABATEIbHYIO HHULIMATUBY B YU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIbHO a/IEKBAaTHO OLICHMBATh MPaBUJILHOCTh BBIIIOJIHEHUS JEMCTBUS U BHOCUTH
HE00X0IMMbIE KOPPEKTHBHI B HCIIOJHEHNE KaK 10 XO/1y €r0 Pealn3alny, TaK U B KOHIIE

JIEUCTBUA.

B cdepe no3HaBaTeIbHBIX YHHMBEPCAJIbHBIX YUeOHBIX IeHCTBHIl yYamMxcs:

* OCYILECTBJIATH MOUCK HEOOXOUMON NH(OPMALINU [T BBITIOJHEHHS] BHEYUEOHBIX 3a/laHUI
C WCIIOJIb30BaHMEM Y4eOHO! JUTepaTypbl U B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINHN, CHOPaBOYHUKOB (BKJIIOYAsl AJIEKTPOHHbIE, LU(POBHIE), KOHTPOJIUPYEMOM
npocTtpancTse MHTepHeTa;

* OCYILECTBIIATH 3aMUCh ((PUKCAIUI0) BEIOOPOUYHON HH(POpMaUU 00 OKPYKAIOIIEM MUPE U O
cebe camMmoM, B TOM uucJie ¢ nomouibio nuHcrpymentoB UKT;

* CTPOUTH COOOIIEHMS, TPOEKThI B YCTHON M MUCbMEHHOU popme;

* IPOBOJIUTH CPABHEHHE U KJIACCU(PUKAIUIO TI0 3aJJaHHBIM KPUTEPHSIM;

* yCTaHaBJIMBAaTh MPUUMHHO-CIIEJCTBEHHBIE CBSI3U B U3y4aeMOM KpYyre SBJICHUM;

* CTPOUTH pPacCyXJeHUS B (QOpMe CBSI3U MPOCTHIX CYXJEHUH 00 0OBEKTE, €ero CTPOCHUH,
CBOMCTBaX U CBS3aX;

Odyuarouwguiica noayuum 603M0HCHOCHIb HAYUUMbCA:

* OCYILLECTBJIATh pACHIMPEHHBIH TOUCK HWHGOPMAlMKU C HCIOJb30BAaHUEM PECYpPCOB
oubmuoTeku cetn MIHTEpHET;

* 3aMKChIBaTh, (PUKCHpOBaTh HMH(POpPMAIUIO 00 OKPYXKAIOMUX SIBICHUSAX C TIOMOIIBIO
unctpymentoB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOU (hopme;

* OCYIIECTBJISATh BBIOOp Hambosee 3PPEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH
OTKOHKPETHBIX YCIIOBHIA;

* CTPOUTH  JIOTMYECKOE  pACCY)KIEHHE, BKIIOUYAIOUIEe  YCTAaHOBJICHHE  IPUYMHHO-
CJIEICTBEHHBIXCBSI3EI;

* MOTYT BBIUTH HA TEOPETHUECKUN YPOBEHb PELICHHS 3aJay: pEelIeHHE MO OINpeAeICHHOMY
[UIaHy, BJIaJICHUE OCHOBHBIMU IpHEMaMHU PEUICHHs, OCO3HAHUS JESITENbHOCTH IO PEIICHUIO
3a/1auH.

B cepe KOMMYHMKATHBHBIX YHUBEPCAJIbHBIX Y4eOHBIX JeHCTBUH yYAIIMXCH:

* aJICKBATHO HCII0JIb30BaTh KOMMYHHKATHUBHbBIE, NPEXKJE BCEro - pEyYEBbIC, CPEACTBA s
pElIeHUs Pa3IUYHBIX KOMMYHUKATUBHBIX 337]a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEHHE, BIAIETh
IUanoTuyeckoil (opMoii KOMMYHHKAIIMHM, WCIONB3Ys, B TOM YHCJIE CPEICTBA U WHCTPYMEHTHI
UKT u qucTaHIIMOHHOTO OOIIEHMS;

* IONyCKaThb BO3MOXXHOCTb CYIIECTBOBAHMUS Y JIIOJEU pPa3IMUYHBIX TOYEK 3pPEHUS, B TOM
YHclie HE COBMAJAIOIIUX C €ro COOCTBEHHOW, W OPHEHTHUPOBATHCA Ha MO3UIMIO MapTHEpa B
OOIIIEHNUHN B3aUMOIEHCTBUH;

* YUUTHIBATh pPA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMU PA3IUYHBIX TO3UIHUI B
COTPYIHUYECTBE;

* hopMynupoBaTh COOCTBEHHOE MHEHHUE U TO3UIIUIO;

* JIOTOBApUBATHCS U MPUXOAUTH K OOIIEMY PEIIEHUI0 B COBMECTHOU AESTENHbHOCTH, B TOM
YUCJIE B CUTYallMU CTOJIKHOBEHUSI HHTEPECOB;

Oobyuarowguiica noayuum 603MOHCHOCHb HAYUUMbLCA:

* YYUTHIBATh U KOOPAUHHPOBATH B COTPYAHHUYECTBE OTIUYHBIE OT COOCTBEHHOW MO3UIIUU
JIPYTUX JIOJIEH;

* YYUTHIBATh Pa3HbIC MHEHUS M HHTEPECH K 0OOCHOBBIBATH COOCTBEHHYIO TTO3UITHUIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHUH H TIOJIXOJIOB K PEIICHUIO TTPOOIIEMBI;



* QpryMEHTUPOBATH CBOKO TO3UIMI0 W KOOPAWHUPOBATH €€ C TO3UIMSAMH TapTHEPOB B
COTPYIHHYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JIEATEIIHbHOCTH;

* 3a7aBaTh BOIMPOCH, HEOOXOAMMBIE /JIsi OpPraHU3alUH COOCTBEHHOM
JESITeIbHOCTH UCOTPYIHUYECTBA C TAPTHEPOM;

* OCYILIECTBJISATh B3aUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYJHHYECTBE HEOOXOIMMYIO
B3aMOIIOMOIITb.

IIpenmerHbIe:

- OPHCHTUPOBATHCA B SBJICHHUSIX M OOBEKTaX OKPYKAIOIIETO MHpA, 3HATh T'PAHHIBI HUX
MIPUMECHUMOCTH;

- IOHUMATh OTIpeICIICHUs] PU3NICCKUX BEITMYMH U TIOMHUTH OTIPEIEISIFOIIHE (DOPMYJIBI;

- IOHUMATh KakuM (PU3UYECKHM TPUHIUIAM W 3aKOHAM MOJYUHSIOTCS T€ WM HHBIC
OOBEKTHIN SIBJIICHUS TTPUPO/IBI;

- 3HaHWE MOJICJTH MTOUCKA PEIICHH TS 337124 110 (PH3HKeE;
3HATh TEOPETUICCKHE OCHOBBI MaTEMATHKH.

MIpUMeYaTh MOJIENH SBJIEHUI U 00BEKTOB OKPYXKAIOLIETO MUPA;

- QHAJIU3HUPOBATH YCIIOBHE 3a/1a4U;

nepe@opMyIHpoBaTh U MOJEINPOBATh, 3AMEHSATH UCXOIHYIO 3a/1a4y JAPYroi;
- COCTaBJIIATH IIJIaH PELICHNS;

- BBIJIBUTaTh U IIPOBEPATH IpeAIaracMble JUisl pEIICHUS TUIIOTE3b;

- BJIAICTb OCHOBHBIMHM YMCTBCHHBIMHU OIICpalusIMH, COCTABIAIOMIMMH TIOUCK PCHICHUA
3aga4u.

Conepxxanue nporpamMmsl

7 ki1ace

Beenenue.

Broanoe 3ansTue. llenu u 3amaun kypca. TexHuka 6€30MacHOCTH.

PoJab 3xcniepuMeHTAa B )KM3HH YeJI0BeKA.

Teopus: N3ydnTh OCHOBBI TE€OPUM MOrpemHocTed. [lorpemHocTu mpsSMbIX U KOCBEHHBIX
W3MEpPEHMI, MaKCHMaJlbHasg TIOTPEIIHOCTh KOCBEHHBIX M3MEpPEHHH, Yy4YeT MOTrPEIIHOCTEN
u3MepeHul npu nocrpoenuu rpapukoB. [Ipencrasnenue pe3ynbTaToB U3MEpPEHH B popmMeTadbIuIy
1 rpauKoB.

Ilpakmuxa:  OCHOBBI ~ TEOPHUM  MOTPEIIHOCTEH  MPUMEHSATH  [PH  BBINOJIHEHUU
SKCIEPUMEHTAJIbHBIX 3a]a4, MPAaKTUYECKUX padoT. (C HcIosb30BaHHEeM oOopynoBanus «Touka
pocTay)

Xapaxmepucmuka 0CHOBHbLX U008 OesAMENIbHOCIL:

[IpuBoauTe npuMepbl OOBEKTOB H3yueHUs (Gu3uku (pusmueckue SBICHUS, (PUIUUECKOE
TeJo, BelecTBO, (u3uueckoe mose). Habmogath W aHaNIM3UpoBaTh (U3HUECKHUE SIBICHUS
(bukcupoBaTh M3MEHEHHSI CBOMCTB OOBEKTOB, CpaBHHMBATh MX W 0000mmaTh). [lo3HAaKOMUTBCS ¢
AKCIEPUMEHTAJIbHBIM METOJOM HcclefoBaHus mpupoasl. COopka mpuOOpOB U KOHCTPYKIIUU.
Hcnonb30BaHne U3MEpUTENBHBIX TPUOOPOB. BrinonHeHne 1adopaTOpHBIX U MPAKTUYECKUX padoT.
JlnarHocTvka U yCTpaHEHHE HEUCIpaBHOCTEH mpubopoB. BeicTpanBaHue runore3 Ha OCHOBaHUU
MMEIOIIUXCS JAHHBIX.

MexaHuka.

Teopusi: PaBHOMEpHOE U HepaBHOMEpHOe [BIKeHHe. ['paduueckoe mnpencTaBieHue
nBkeHus. Pemenue rpaduueckux 3anad, pacdeT MyTH U CpeHEH CKOPOCTH HEpaBHOMEPHOTO
newkeHus. Ilonstue wHepuuu u wuHepTtHOocTH. LleHTpoOexHas cuna. IlpumeHeHue IaHHBIX
¢u3nYecKuX MOHATUH B JKU3HEAEATENHOCTH uyesoBeka. Cuia yIpyrocTd, Cuila TpPEHHSL.
Ilpakmuxa: WccnenoBaHue 3aBHCHUMOCTH CHJIBI YIIPYTOCTH, BO3HHKAIOIIEH B MpPYKUHE, OT
crerneHu jaedopMmaiu MpyxuHbl. OnpeneneHue KodpduuMeHTa TpeHus Ha Tpubomerpe. (cC
UCMOJb30BaHuEM 000pynoBanus «Touka poctay)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CUJIbI HOPMAJIBHOTO JIABJICHUSL.

Xapaxkmepucmuka 0CHOBHbBIX 81008 OeSAMENbHOCIL:

Anamu3 Tabmuu, rpaduxoB, cxeMm. Ilouck oOBsiCHEHUS HaOMIONAEMBIM COOBITHSIM.
Omnpenenenre CBOWCTB MPUOOPOB TI0 YepTekKaM U MOACTSAM. AHAIN3 BO3HUKAIOMINUX MPOOIEMHBIX
curyauuid. M3o0pakaTh cHcTeMy KOOpDAMHAT, BBIOMpaTh TeJIO OTCYETAa U CBS3BIBATH €r0 C



cUCTEeMOW KoopauHar. lcrnonb30BaTh CHUCTEMY KOOPAMHAT JJsl M3Yy4YEHHUS MPSMOJIMHEWHOTO
nBukeHus tena. Coopka nprubOpoB U KOHCTPYKUMH. Mcnionp30BaHue M3MEPUTEIBHBIX IPUOOPOB.
Brimonnenue 1abopaTOpHBIX U MPAKTHYECKUX paboT (¢ ucmonb3oBaHueM obopynoBanus «Touka
pocray). JIMarHocTHKa M yCTpaHEHHE HEUCIpaBHOCTEH MpuOOpoB. BricTpamBaHue rumore3 Ha
OCHOBAaHUU UMEIOUIMXCS JaHHbIX. KOHCTpynpoBaHue U MOJenupoBaHye. BelnoaHeHne 3a1aHuil o
YCOBEPUICHCTBOBAHUIO TPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka u
IIpOBEpKAa METOJMKU SKCIEPUMEHTaIbHOW paboThl. Pabora B MaybIX rpynmnax. AHaJIU3UPYIOT,
BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelleHue, ACHCTBUs. llpeacraBieHue pe3ynbTaToB MapHOM,
IPYNIIOBOMAEATEILHOCTH. YYacTHe B AUAJIOTE B COOTBETCTBUM C MPABUIIAMH PEYEBOIO MOBEACHHUS.

I' uapocraruka.

Teopus: 3axon Apxumena, 3akoH Ilackans, ruapocTaTHYECKOE aBJICHHE, COOOIIAI0NIIUECS
COCY/1bl, TUJIPABJINYECKUE MAILIUHBI.

Ilpakxmuka: 3a0ayu: BBITAJIKMBAIOIIAs CUJIa B Pa3IMUHBIX CHUCTEMax; MPUOOpPHI B 3ajavax
(coobmraroniuecs: cocy/pl, T'MJIpaBIMYECKUE MAIIWHBI, pblYarv, OJOKM). DKCHEpHUMEHTalbHbIE
3aJlaHus:

l)usmepenue cunbl Apxumena, 2)U3MepeHHE MOMEHTA CHJIbl, JEMCTBYIOIIETr0 Ha pblyar,
3)usmepenue

paboThl CUJIBI YIIPYTOCTH MPU NMOABEME I'py3a € MOMOIIBIO [TOABHXKHOTO MJIM HETOBH)KHOTO
6s10Ka.(c ucmoap3oBaHueM obopyaoBaHus «Touka pocTtay)

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesIMeNIbHOCIU:

Ananu3 Tabnuil, rpaduxoB, cxem. [lonck oObscHeHUs HaOmomaeMbiM coObITHsIM. COOpKa
npuOopoB M  KOHCTpyKuui. Mcrnonb3oBaHue U3MEpHUTENbHBIX MNpHOOpOB. BrimomHeHue
1a0b0paTOPHBIX U MPaKTUYECKUX paboT. /lnarHocTruka U ycTpaHeHHE HEHCIPAaBHOCTEW MpuOOpOB.
BoicTpanBaHue rumoTre3 Ha OCHOBAaHMM UMEIOMIMXCS JaHHbIX. KoHCTpywpoBaHue u
MoJienrpoBanrue. Pabota B Manmbix rpynmnax. AHaIH3UPYIOT, BEIOMPAIOT M OOOCHOBBIBAIOT CBOE
pewenue, aeiictus. [IpeacraBienne pe3yabTaToB MApHOM, TPYIIIOBOM AESITEIBHOCTH.

[ToaroroBka cooOmEeHN U JOKIAA0B. YYacTHE B JUAIOTE B COOTBETCTBHH C INMpaBHUJIAMHU
pPEYEBOro MOBEACHUS.

CrarTuka.

Teopus: bnok. Peiuar. PaBHOBecue TBepAbIX Ted. YCIOBHUS paBHOBeCHUs. MOMEHT CHUJIBI.
IIpaBuno momenToB. llenTp TsKecTn. HMccnenoBaHue pasIMYHBIX MEXAHMYECKUX CHUCTEM.
KomOuHupoBaHHbIE 3a/1a4H, UCTIONIb3YS YCIOBUS PABHOBECHS.

IIpakmuxa: V13rotoBieHue paboTaromeil CucTeMbl OJIOKOB.

XapakmepucmuKka 0CHOBHbIX 8UO08 OesAMENbHOCU:

Anamu3 Tabmun, rtpadukoB, cxem. Ilowck O0OBSICHEHUS HaOMIOAAEMBIM COOBITHSIM.
Omnpenenenne cBOMCTB MPHOOPOB IO YEPTEKAM U MOJENIAM. AHAIN3 BO3HUKAIOIIMX MPOOIEMHBIX
curyauuil. Habmronath aelicTBue MpOCThIX MeXaHU3MOB. 1103HaKOMUTBCS CPU3NUECKONH MOIENbIO
«abcomoTHO TBEpHOE Teno». Pemiath 3agaum Ha NpUMEHEHHME YCIOBHA(IPaBUIIA) PaBHOBECHUS
pblyara. IIpuMeHsATh ycioBue (NIpaBWJIO) pPAaBHOBECUs phluara il OObBACHEHMs JeicTBUA
Pa3IUYHBIX HHCTPYMEHTOB, HCIIOJIb3YEMbIX B TEXHUKE U B OBITY.

C6opka mnpubopoB U KOHCTPYKUMH. Vcnonb3oBaHue M3MEpUTEIbHBIX IPUOOPOB.
BeinmonHenune nabopaTOpHBIX M HpPAaKTUYECKUX paboT. JlmarHoctuka M yCTpaHEHHeE
HeHclpaBHOCTeH mnpuOopoB. BeicTpanBaHue TrHUIIOTE3 Ha OCHOBAaHMM HMEIOIIMXCS JAHHBIX.
KoHcTpynpoBaHue u MoaenupoBaHue. BplnosHeHnWe 3agaHMii 1O YCOBEPLIEHCTBOBAHWIO
npubopoB. Pa3paboTka HOBBIX BapMaHTOB ONBITOB. Pa3paboTka W MHpoBepKa METOJIUKH
HKCIIEPUMEHTAIBHOM pabOTHI.

Pabota B ManbIx rpynnax. AHaJU3UPYIOT, BHIOMPAaOT M OOOCHOBBIBAIOT CBOE pELICHHUE,
nencteusd. IIpencraBinenue pe3ylbTaToB IMApHOM, TPYNIOBOM JeArenbHOCTH. Iloaroroska
COOOIIeHUH 1 JOKIa10B. OCYIIECTBISIOT CAMOOLIEHKY, B3aUMOOIICHKY JeSITeIbHOCTH.

VYyactue B Auanore B COOTBETCTBUHM € MPAaBUJIaMH PEUEBOT0 MIOBEICHUS.

TemioBbie ABJICHUS.

TemoBoe pacmmpenue Tten. llponeccsl IUIaBIeHUST W OTBEPAEBAHMSA, HCHAPEHUS U
KoHJeHcauuu. Temonepeaaya. Bia)xHOCTb BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. HaGmonenue tasgHus apaa B Boje. 2. CKOpoCTH UCHapeHus pa3iTudHbIX
xuakocted. 3. TernoBkie MBUTATENN OYAYILETO.
Jlabopamopnvie pabomwur (¢ ucnodb3oBaHueM obopymoBaHus «Touka pocray): 1.



V3MeHeHusI JUIMHBI Tella PH HarpeBaHuu U oxJaxaeHud. 2. OTiauBKa napaduHOBOTO COJIIATHKA.
3. HaOmronenue 3a rutaBneHueM sbaa 4. OT 4ero 3aBUCUT CKOPOCTh HMCHApeHHs KHUIKOCTU? 5.
Habnronenue TermionpoBoIHOCTH BOJIBI M BO3yXa.

Xapaxmepucmuka 0CHOBHBIX 6UO08 OesIMENbHOCIU:

CamocrosTenbHO (POPMYIHPYIOT MO3HABATEIBHYIO 33/1a4y. YMEIOT C MOMOIIBIO BOIIPOCOB
NI00BIBaTh HEJOCTAIONIYIO HHpOopMaIuio. Mcronb30Banne H3MepUTEIbHBIX TPUOOPOB.

BoinosnHenue 1abopaTopHbIX UM MpaKkTUYECKUX paldoT. JlMarHocTuka W yCTpaHEHHE
HeucnpaBHocTell mnpuOOpoB. BeicTpauBaHuEe TUIIOTE3 HAa OCHOBAHUU HUMEIOUIUXCS JaHHBIX.
KoHcTpyrpoBaHue u MoJieIupoBaHue.

BrIimostHeHUe 3a/1aHUi 110 YCOBEPIICHCTBOBAHUIO TPHOOPOB. Pa3paboTka HOBBIX BapUAHTOB
onbITOB. Pa3paboTka M TMpoBepKa METOJMKH SKCIIEPUMEHTaIbHOM paboThl. Pabota B Mambix
rpynnax. AHaJIU3UPYIOT, BBIOUPAIOT U 000CHOBBIBAIOT CBOE PELIEHUE, JEUCTBUS.

[IpencraBnenue pe3yabTaTOB MAPHOW, TPYNIIOBOM JIEATEIBHOCTH. YYacTHE B AUAIOre B
COOTBETCTBUU C IIPaBUJIAMU PEUEBOTO NIOBEICHUSI.

DJIeKTprYecKHe siBJeHUs.

Muxpomup. Moznenu atoMma, cymectsopasiue 10 Hayana X1 X. Uctopus oTkpeIThs U

JeMCTBUS TraJIbBAHUYECKOTo ieMeHTa. Mctopus coznanus nekTpopopHOi MaiuHbl. OnbIT
BonbTa. DnekTpuueckuii TOK B 3JIEKTPOJINTAX.

Jlemoncmpayuu. (¢ ucronp3oBaHueM 000pyaoBanus «Todka pocTtay)

1. Monenu aromoB. 2. ['anibBaHMUYeCKUE 1€MEHTHI. 3. DnekTpodopHo MauHbL. 4. ONbITHI
BousbTa u IManbBanm.

Jlabopamopuwie pabomwr: 1. Co3naHue TalbBAaHUYECKUX DIEMEHTOB W3 TMOJIPYIHBIX
CPEICTB.

1. DnekTpuUeCKHi TOK B )KUAKOCTSIX CO3/IAHUS «30JI0TOTO KITFOUUKA .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB J€STEIbHOCTH:

VYrpaBnstoT cBOEH MO3HABATEIBHONW M Y4eOHOW NEATEIbHOCTHIO TTOCPEICTBOM ITOCTAHOBKH
Lesnel, MIIaHUPOBaHUsl, KOHTPOJISI, KOPPEKIUU CBOUX JIEMCTBHI U OLICHKH YCHEIIHOCTH YCBOCHHSL.
CpaBHHMBAIOT CHOCOO0 W pe3yibTaT CBOUX ICHCTBUN C 00paslioM — JIUCTOM COIPOBOXKICHUS.
O6HapyxuBarOT OTKJIOHEHUS. OOIYMBIBAIOT MPUUUHBI OTKJIOHEHHH.

OCyIIEeCTBIAIOT CaMOKOHTPOJIb M B3aUMOKOHTPOJb. VCIonab30BaHME W3MEPUTEIBHBIX
npubopoB. BrimonHeHne nabopaTopHBIX U MpakTUdeckux padoT. JluarHocThka W yCTpaHEHUe
HEUCIPAaBHOCTEH MPUOOPOB.

BeicTpauBanue rumoTre3 Ha OCHOBAaHMM MMEKOUUXCS JaHHBIX. KoHCTpywpoBanue wu
MO/JIETUPOBAHHUE.

DJIeKTPOMATrHUTHBIE SIBJICHUS.

MaruutHoe nosie B BemectBe. MaruutHasi aHomanusi. Maruutsele Oypu. PasHoBugHOCTH
AIIEKTPOU3MEPHUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3MEKTPOABUTATENECH.

Jlemoncmpayuu (¢ ucnosib3oBaHueM obOopynoBanus «Touka pocrtan): 1. HarmsgHocTs
MOBEJCHUS BEIIECTB B MarHUTHOM 1oJsie. 2. Ilpe3eHTanuu O MarHUTHOM IMojie 3eMJId U O
MarHuTHbIX Oypsix. 3. JleMoHCTpainusi pasHOBUIHOCTEH 3IEKTPOU3ZMEPUTENbHBIX MPHOOpPOB. 4.
HarnsaHocTh pa3HOBUIHOCTEH 3JIEKTpoaBUrareineil. Jlabopamopuvie pabomui: 1. ccnenoBanue
Pa3IUYHBIX  DJEKTPOU3MEPUTENBHBIX  MNPUOOPOB. Xapaxmepucmuka  OCHOBHbIX  BUO008
0esimenbHOCIU:

YpaBisOT CBOEH MO3HABATENTHHONW U YUEOHOU NEATENBHOCTHIO MOCPEICTBOM MOCTAHOBKHU
LeseH, MIaHUPOBaHUsl, KOHTPOJISI, KOPPEKIUN CBOMX JEUCTBUM U OLIEHKU YCHEITHOCTH YCBOEHHSL.
CpaBHMBAIOT croco® W pe3ynbTaT CBOMX JEHCTBMHA ¢ 00pa3lloM — JIMCTOM COIPOBOXKICHUS.
OO6HapyxuBaroT OTKIOHEeHUS. OOAyMBIBAIOT IPUYUHBI OTKJIOHEHUH.

OcyIecTBISIIOT CAaMOKOHTPOJIb MUB3aUMOKOHTPOJIb.

Onruyveckue siBJIEHUS.

Hcrounuku cBeTa: TEIJIOBbIE, JIIOMUHECLIEHTHBIE, UICKYCCTBEHHbIE. V3rOoTOBIEHNE KaMephI -
oOCKypa M HCCIel0BaHHE H300paXeHHs C TOMOLIbI0 Mojenud. MHOroKpaTHOE H300pakeHHe
NpeAMeTa B HECKOJIBKUX TUIOCKHUX 3epKajiaX. M3roToBUTH MEPUCKOI U C €r0 MOMOUIbI0 MPOBECTH
HaOmoneHus. [IpakTuueckoe WCMONB30BAaHUE BOTHYTHIX 3€pKall. 3pUTENbHBIE WILITIO3HH,
MOpOXKJaeMble IpesioMIeHueM cBeta. Mupaxu. Pa3Butue BojgokoHHOU onTuku. Mcnosib3oBaHue
3aKOHOBCBETA B TEXHUKE.

Jemoncmpayuu(c ucnoab3oBaHueM 000pynoBanus «Todka pocTay)



1. Pa3nuunble nCTOYHUKH cBeTa. 2. VI300paskeHue mpeaMera B HECKOJIbKIX

IUTOCKUX 3epKanax. 3. M300pakeHue B BOTHYTHIX 3epkanax. 4. Mcnonp30BaHne BOJIOKOHHON
onTuku. 5. YcTpoiicTBO (hoTOANmaparoB, KHHOIPOEKTOPOB, KaJICHT0CKOIIOB.

Jlabopamopnvie pabomui: 1. W3rotoBneHue Kamepsl - OOCKypa U HCCIECIOBaHUE
n300pakeHUsl ¢ TMOMOIIbI0 Mojenu. 2. IlpakTuueckoe MNpUMEHEHHE IUIOCKHX 3epKail. 3.
[IpakTHueckoe UCIOJIb30BaHNE BOTHYTHIX 3epKail. 4. M3roToBiieHHE NepucKona U HaOIIOEHUS C
MTOMOIIBIO MOJIENH.

Xapaxmepucmuka 0CHOBHBIX 6UO08 OesMENbHOCI:

VYrpaBmisitoT CBOEH MO3HABATEIILHOW U Y4€OHOU NIEATETbHOCTHIO TIOCPEACTBOM MOCTAaHOBKHU
LeJel, MIaHUPOBaHUsl, KOHTPOJIS, KOPPEKLUU CBOUX ACUCTBUN M OLICHKH YCIIEIIHOCTU YCBOEHUS.
Beimenssror  w GOpMyNMpYIOT = TIO3HABATENBHYIO  [€b.  BBIICNSIOT — KOJIMYECTBEHHBIC
XapaKTePUCTUKH OOBEKTOB, 3a/laHHble cioBaMu. [IpMHMMAaOT 1O3HABaTENbHYIO LEIb U
COXPaHSIOT €€ MPH BBITIOJTHEHUH Y4eOHBIX neiicTBuil. OCO3HAIOT CBOU JieHcTBUS. VIMEIOT HaBBIKK
KOHCTPYKTHBHOTO OOIIEHHS BMAJIBIX TPYIITIAX.

Yesi0BeK U npupoaa

ABTOMaTHKa B Hamed Xu3HU. [Ipumepsl MCIOJIB30BaHUS ABTOMATUYECKHX YCTPOMCTB B
HayKe, Ha TPOU3BOJICTBE M B ObITy. CpenctBa cBs3u. Pamuo u TeneBuaeHue. AnbTepHATUBHbBIC
WCTOYHUKHU dHepruu. Buapl snexrpocraniuii. Heo6xo1mMOCTh 3KOHOMUH MPUPOJHBIX PECYPCOB U
WCTIOJIb30BaHMUSI, HOBBIX 9KOJIOTHYHBIX U 0€30IacHbIX TexHoJIoTHi. Hayka u 6e30macHOCTD JTto/iei.

Jlemoncmpayuu. 1. boTOMaTepUAIBI U CIIAKIBI TIO TEME.

Jlabopamopusie pabomol.: 1. 3yuenne neCTBUN CPENICTB CBS3H, PAIHO U TEICBHUICHHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMeNIbHOCIU:

CamocTosarenbHo (GOPMYIUPYIOT TMO3HABATENbHYIO 3anady. YMeET (WM pa3BUBAIOT)
CIOCOOHOCTH C MIOMOIIBIO BOITPOCOB JI00BIBATh HEIOCTAIOILYIO HH(OPMAIIHUIO.

Kunematuka

CrocoObl omucaHus MeEXaHWUYecKoro JBwKeHusa. Cucrema orcuerta. IIpsimonuHeiHOe
nerokeHue. [IpssMmonHelHOe paBHOMEPHOE JBUKEHUE MO MIOCKOCTH. [lepeMelieHue u cKkopocTh
IIPU PAaBHOMEPHOM MPSAMOJIMHENHOM [BHKEHHU MO IJIOCKOCTH. OTHOCUTENBHOCTH JBUKEHUSA.
Cnoxenue paBrkeHud. [IpuHUIMND He3aBUCHUMOCTH JBH>KeHUW. KpuBOJIMHEWHOE ABUXKEHHE.
JIBukeHue Tena, OpOIIEHHOTo MO/ YIJIOM K TOpu30HTY. PaBHOMEpHOE BHKEHHEIO OKPYKHOCTH.
VYrnosas ckopocts. llepron m yactora BpameHus. CKOpOCTbh U YCKOPEHHE IPU PABHOMEPHOM
JBUKEHUHU 10 OKPYKHOCTH.

Jlabopamopuvie pabomsi(c HWCTONB30BaHUEM o0OopynoBaHus «Touka poctay): M3yueHue
JBUKEHHS] CBOOOIHO Ma/IaloLIero Tena.

N3ydenue ABMKEHUS 110 OKPYKHOCTH.

IIpumepnvie membl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO [BMKCHHS TMPU HCIOJBb30BAaHUM TpPEHaxepa
«OEeroBasIOPOKKaY.

HcTtopuyeckas peKOHCTPYKIUSL OTBITOB [anuies mo onpeaeneHuIo yCKOPeHus: cBOOOHOTO
MajeHus Tell.

[IpuHnuner paboTel HMpUOOPOB AN U3MEPEHHs] CKOpocTed U yckopeHui. [Ipumenenue
CBOOOJHOTO TMaJeHusl Ui HM3MEpPEeHHs] peakluu uejoBeka. Pacder TpaekTopuu JBHXKEHUS
nepcoHaxeu pacckazos P.Pacm.

Xapaxmepucmuka 0CHOBHbIX U008 OesimeNbHOCMU: YTeHUE U 0OCYKJeHHE TeKCTa cTaTei
UHTEpHET-CaliTOB, OOCYXJEHHE JOKIaJ0B W IMpPE3CHTAalMi, COCTaBJICHHWE M peIIeHue 3ajad,
oOcyxieHe croco6oB pemtenus (moaroroska k OI'D no ¢pusuke).

JInHaMHuKa

WNuepumaneupie cuctembl otcuera. Cuma. 3akoHsl HproToHa. JIBrkeHue Tena oA
JeCTBHEM HECKOJBKUX CUJ. JIBIJKEHHE CHUCTEMBI CBSI3aHHBIX Tel. J[MHAMUKa paBHOMEpPHOTO
JBUKEHHSI MAaTEPUAIBHOM TOUYKH TI0 OKPYKHOCTH. Kitacchl cuil. 3aKOH BCEMUPHOTO TATOTEHHUSL.

JIBukeHue mianer. ICKycCTBEHHBIE CITYTHUKH.

Conneunas cuctema. HMcropust pasButusi mnpexactaBieHuit o Bceenennoil. Crtpoenue u
3BOJIIOLMA BCeeneHHOo.

Jlabopamopnwvie pabomui(c ucnonb3oBanrueM o0opynoBanus «Touka pocTay):

W3mepeHne macchl Tena C HCIOJIb30BAaHHEM BEKTOPHOTO pa3ioKeHus Cuiibl. M3yueHue
KMHEMAaTUKH W JMHAMUKA PaBHOYCKOPEHHOTO IBIKCHHS (HAa TpuMepe MamuHbl AtByna). U



3y4eHHE TPEHHUS CKOJIbKCHHUS.

IIpumepnvie membl npOEKMHBIX U UCCTEO0B8AMENLCKUX PAOOM.:

Ucropuueckasi peKoHCTpyKIusi onbITOB KylloHa 1 AMOHTOHA 10 ONPENETICHUI0 BEIMUYUHbI
CHJIbI TPCHUSA CKOJIbXKCHUS. HepBLIG HNCKYCCTBCHHBIC CITYTHUKHU Semin.

Kak oTnnuaroTcsi MexaHHYeCKHE MpoIecchl Ha 3emiie OT MEXaHMYECKHX IPOLIECCOB B
kocmoce? Tena ConHeunol cucteMbl. OTKPBITHS HA KOHYHMKE Tepa.

Xapaxmepucmuka ocHOHbIX U008 OesimeNbHOCmU: YTEHUE U OOCYKJEHHE TEKCTa cTaTel
MHTEPHET-CAlTOB, OOCYXJCHHE IOKIAJ0B W IMPE3CHTAIMi, COCTaBJICHHWE M peIIeHHE 3a71ad,
obcyxkaeHue crmoco0oB pemenus (moarotoka k OI'D mo ¢usuke).

HMmnyabc. 3aKkoH coXpaHeHHs HMITYJIbCa

WNmnynsc. U3MeHeHne umnynbca MaTepuanbHOW Touku. CucreMa Tenl. 3aKOH COXpaHEHUs
HMITYJIBCA.

IIpumepnvie membl npoOeKMHBIX U UCCTEO0B8AMENLCKUX PAOOM.:

PeaxtuBHOe nBuxenue B npupoje. Paccnenosanne ITII ¢ moMonipro 3akOHa COXpaHEHUS
HAMITYJIBCA.

Xapaxmepucmuka 0CHO8HBIX U008 OesimelbHOCMU: YTEHUE U 00CYKJEHHE TeKCTa CTaTel
WHTEPHET-CAlTOB, OOCYXJCHHE JOKIAJ0B W TMPE3CHTAIMid, COCTaBJICHHWE M peIIeHWe 3a71ad,
00cyxieHre crnoco0oB permieHus (moaroroBka Kk OI'D o pusnke).

CraTuka

PaBHoBecue Tena. MoMeEHT cuiibl. YCIOBHS paBHOBecHs TBepAoro Tena. IlpocTeie
MEXAaHU3MBEI.

Jlabopamopuwsie pabomsi(c UCTIONB30BaHUEM 000pynoBaHus «Touka poctay):OnpeneneHue
IIEHTPOB MAacC Pa3IUYHBIX TeJ (TPHU CIOco0a).

Ipumepnvie membl npoOeKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpumMeHeHre TPOCTHIX MEXAaHU3MOB B CTPOUTENILCTBE: OT 3E€MJISSHKA J0 HeOockpeOa.
HccnenoBanue KOHCTPYKIIMH BEJIOCHUIIEA.

Xapaxmepucmuka 0CHO8HbIX U008 OesimelbHOCMU: YTEHUE U 00CYKJeHHe TeKCTa CTaTei
MHTEPHET-CAaliTOB, OOCYXJeHHEe MIOKIAIOB M IMpPE3CHTAllMi, COCTABJICHHWE W pEIIeHHEe 3ajad,
00cyxeHne croco0oB pemreHus (moaroroska Kk OI'D no pusnke).

MexaHn4yecKue KoJ1e0aHus U BOJHBI

Mexannyeckue koneOanusi. [IpeoOpazoBaHue SHEpruM MpU MEXAHUYECKUX KOJICOAHMSIX.
Matematuueckuii U TPYKUHHBIH MasTHUKU. CBOOOJHBIE, 3aTyXamollhe U BbIHYXKICHHbBIE
kosebanus. Pezonanc. Mexanuueckue BosHbI. [[rMHa U CKOPOCTH BOJHBI. 3BYK.

Jlabopamopuvie pabomsi(c WCTONB30BaHUEM o0OOpynoBaHus «Touka poctay): M3yueHue
KoJieOaHU HUTSHOTO MasTHUKA.

IIpumepnvie membl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

CrtpyHHBIE MY3bIKalbHbIe HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B MPUPOJIE U TEXHUKE.
Xapaxmepucmuka OCHOBHbIX 6UO08 OesimeNlbHOCMU. UYTEHUE U OOCYXKJIEeHHE TeKCTa CcTaTei
MHTEPHET-CAliTOB, OOCYXJEeHHE MIOKIAIOB M IMPE3CHTAllMi, COCTABJICHHWE W pEIIeHUEe 3ajad,
obcyxaenue cnoco6oB pemeHus (moarotoka k OI'D no ¢usuke).

JJIeKTPOMATrHUTHBIE KOJIe0AHUS U BOJHBI

[Tepemennsbiit anexTpuueckuid Tok. KonedaTenbHblil KOHTYp. BeiHyX1eHHBIE U CBOOOIHBIE
DOMkonebanusi. DM BOJIHBI U UX CBOWCTBA.

Ipumeprvie memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[TpuHIMMIBI paguoCBsI3U U TeneBuAeHus. Brusaue DM u3nydeHuil Ha )KUBbIE OPTaHU3MBI.
N3roToBnenune yCTaHOBKY AJIsi JEMOHCTpPAIIMHU OTBITOB 1o OMU.

DOnextpoMarauTHoe m3nydenne CBU-neun. Ucropuyeckas peKOHCTPYKITUS OTBITOB
Awmmnepa.Xapakmepucmuka 0CHO8HBIX 81008 desimelbHOCmU: YTeHHE U 00CyXIeHUEe TEKCTa
cTaTell MHTEPHET-CalTOB, 0OCYXKICHHE JOKIAI0B U MPE3CHTAIINi, COCTABICHHUE U PEIICHHE 3a/1aY,
obcyxkaenue cnocoboB pemieHus (moarotoka k OI'D no ¢usuke).

Onrtuka

Ucrtounuku cBera. JleiicTBus cBeTa. 3aKOH MPSIMOIMHEWHOTO PacpOCTPAHEHHUS CBETA.
3akoHOTpakeHus cBeta. [locTpoeHune n300pakeHui B MIIOCKOM 3epKae.

3aKOH MPENOMIICHHUS CBETa Ha MJIOCKOW TPaHUIIE IBYX OJHOPOIHBIX MPO3PAYHBIX CPE.
IIpenomiienue cBera B npusme. Jucnepens cBera. SIBlIeHUE OJIHOTO BHYTPEHHETO OTPAKECHHUSL.
JIunzsel. Tonkue nmuH3bL. [locTpoeHne n300pakeHuil, co31aBaeMbIX TOHKUMIWIIMH3aMU. [ 1a3 u



3perne. OnTuyeckue mpuodopHlI.

Jlabopamopnvie pabomul(c ncnonb3o0BaHueM 000pynoBanus «Touka pocTay):
DKcrepuMeHTalIbHAs IPOBEPKA 3aKOHA OTPAXKEHUsI CBETA.

N3mepenue nokaszaresns NpeaoMIeHHs BObI.

N3mepenune GoKyCHOTO pacCTOsIHUS COOMPAOIIEH JIMH3HI.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

Wcropus uccienoBaHusi CBETOBBIX siBJIeHUH. cTropruyeckas peKOHCTPYKLHUS TEIeCKoIa
lNanmnes. M3roroBieHue KanenaocKona.

Xapaxkmepucmuka OCHOGHbIX U008 OesmenbHOCmuY. YTEHUE U 00CYKICHHUE TEKCTa CTaTeil
WHTEPHET-CATOB, OOCYXICHHE IOKIAJ0B W TMPE3CHTAlMi, COCTABICHHE W pEUICHHE 3ajad,
obcyxkaeHue crmoco6oB pemenus (moarotoka k OI'D mo ¢usuke).

®u3znka aToMa 1 AaTOMHOIO0 SIAPa

Crpoenue aroma. [lorjomenue u ucmyckaHue cBera aroMaMu. ONTHYECKHE CIEKTPHI.
OmnsiTel Pezepdpopaa. Ilnanerapuas mozens aroma. CTpoeHHe aTOMHOTO sjpa. 3apsaoBoe U
MaccoBOeUHcIa. SIIepHbIe CUIIbl. DHEPTHUs CBSI3U aTOMHBIX s1€p. 3aKOH paJOaKTUBHOIO pacnaja.

Anbda- u 6era-pacnansl. [IpaBuna cmemenus. Saepusie peakiuu. [lenenue u cuuTes saep.
SAnepnas suepreruka. Mctounuku sHeprun CoiHIa U 3Be37. Perucrpanust s1epHbIX U3JIy4EHUH.
BinsiHne panoakTUBHBIX U31y4EHUN HA KUBBIE OPTaHU3MBI. Jl03uMeTpus.

DKOJIOTHYECKHE MTPOOIIEMBI SIIEPHON SHEPTETUKH.

Ipumepnvie membl npOeKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Hcropus nzydenus atoma.

N3mepenue KI1J] comneunoit 6arapeu. HeBuanmpie n3mydeHus B CIIEKTPE HarPeTHIX TEll.

Xapaxmepucmuka 0CHO8HBIX U008 OesimeNlbHOCMU: YTEHUE U 00CYKJeHHe TeKCTa cTaTel
MHTEPHET-CAaliTOB, OOCYXJEeHHE MIOKIAJ0B M IMpPE3CHTAllMi, COCTABJIEHHWE W pEIIeHHEe 3ajad,
00cyxieHre croco0oB pemreHus (moaroroska Kk OI'D o pusnke).

®opMbl OpraHu3annm o00pa3oBaTebLHOIO Mpouecca:

- TpyNIoBasi;

- UHJMBUyaJlbHas;

- (ppoHTaANTBHAS.

Beaymme TeXHOJI0THU:

Hcnonb3yroTest 3IeMeHThI CIASAYIONINX TEXHOJIOTHIA: MPOEKTHASL, TPOOJIIEMHOT0 00y4YeHHUs,
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBIIIJICHUSI, TPOOJIEMHOTO AUAJIOTa,
UrpoBas.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

Benymumu metoiamu o0ydeHus SIBISIFOTCS: YaCTUYHO-IIOUCKOBOM, METO
MaTeMaTH4YE€CKOrOMOIEIMPOBAHUs, aKCHOMAaTUYECKHI METO/I.

®opMBbI KOHTPOJIS:

Taxk Kak 3TOT Kypc SBISIETCS JONOTHUTENIBHBIM, TO OTMETKA B 0ayljlaX HE CTaBUTCSL.

VYyamuiicss y4uTcs OlleHuBaTh ce0s U IPYrux cam, 4yTo MO3BOJISIET Pa3BUBATh YMEHUS

caMOaHau3a U CIoCOOCTBYET Pa3BUTHIO CAMOCTOSTEIbHOCTH, KaK CBOWCTBY TUYHOCTH

yuauerocsi. BeisiBjeHuEe IpOMEXYTOYHBIX U KOHEUHBIX PE3Y/IbTAaTOB YUAIIUXCS TPOUCXOAUT
yepes MPaKTUUYECKYIO e TeIbHOCTh; 3a4eTHBIE PaOOTHI:

* TeMaTh4yecKas moA00pKa 3ajau pa3InyHOTO YPOBHS CIOKHOCTH C TIPECTaBICHUEM
Pa3HBIXMETO/IOB PEIIEHUs B BUE TEKCTOBOTO JOKYMEHTa, MPE3eHTAIUH, (IIdII-

aHUMAIIIH, BUJICOPOJIMKA UK wWeb - cTpaHuIIbI (caiiTa)

* BBICTABKa MPOEKTOB, TPE3CHTALINIA;

* IEMOHCTpALIMS SKCIIEPUMEHTA, KAYECTBEHHOM 3a/]aul ¢ KaUeCTBEHHBIM (YCTHBIM WJIU B
BUJICTIPUIIOKEHUS, B TOM YHCIIe, PE3CHTAIMEH ) OTMCaHueM Mpoliecca Ha 3aHITHH, (eCTHBAIe

IKCMIEPUMEHTOB; (PU3UUYECKUE OJTMMITHAIBI.



KaJIeHL[apHO-TeMaanecxoe INIAHUPOBAHHE 7 KJacc

HUcnonb3oBanue
000opy/0oBaHus LIEHTPa

Ne €CTeCTBEHHOHAYYHOH U

n/n Aata Tema ypoka TeXHOJIOTH4ecKOoii

HAINIPaBJIEHHOCTEel
«Touka pocra»
1. Beenenue (14)
BBonHoe 3anstue. Llenu u 3agaun Kypcea. Kommbroreproe
TexHuka 6€301MaCHOCTH. 00opyi0BaHNe
HTa B 'KM3HM YestoBeka(34)

2 Cucrema eIMHULL, TIOHATHE O MPSIMBIX U KommnsrorepHoe
KOCBEHHBIX H3MEPEHUSIX. obopynoBaHue
dusnuecknii sxcriepuMeHT. Bupt ¢pusudeckoro| Obopynosanue

3 skcriepuMeHTa.llorpemnocts n3mepenus. Buapr| AT
MOTrpeIHOCTEN n3Mepenus. Pacuér JIGMOHCTPALHH
MOTPEIIHOCTH U3MEPEHUSL. TP(Touxu

pocTa)
Jlabopamopnasn paboma OGopynoBanue 1Jis

4 «M3mepenune o6bema 11aboPaTOPHEIX
TBEpaorotenay. [Ipasuna pabot u
o(opmIeHHs 1a60paTOPHOI yHCHHYICCKIX
PaGOTHL. onbIToB TP
3. Mexanuka (84)

5 PaBHOMEpPHOE M HEPAaBHOMEPHOE ABUKEHUSI. OGopynosanue st

6 I'paduueckoe IpeacTaBIeHNE qBIKEHHS. 11a00PaTOPHEIX PaboT 1

7 Pemenue rpaduueckux 3amad, YACHUICCKUX OTILITOB
pacueT MyTH 1 cpeHeil (Ha 6a3e KOMIUICKTOB

st OI'D)
CKOPOCTUHEPABHOMEPHOTO
JIBUKCHUSI.
8 [TonsiTHE MHEPIIMU U HHEPTHOCTH.
LlenTpobexHas cuia..

9 Cuna ynpyrocru, cuiia TpeHus Ob6opynoBanue s

10 Jlabopamopnas paooma «VccnenoBanue 11abopaTOPHBIX PaboT U
3aBUCHMOCTH CHJIBI YIIPYTOCTH, BO3HHKaroIei B| Y 1CHATCCKIX OIBITOB
TIPYKUHE,0T CTENEHHU Ae()OPMAIUK IPYKUHBD. (Ha 6ase KOMILIEKTOB

11 Jlabopamopnas paboma «OnpeneneHne ans OI'3)
kod(hduIeHTa TpeHUs Ha TPUOOMETPE.

12 Jlaboparopnas padora «VccnenoBanue O6opynoBanue s
3aBUCUMOCTHU mabopaTOPHBIX
CHJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUSD. paboT u

YUECHHUYECKUX
onbIToB TP
4. 'mapocraTruka (124)

13 [InotHOCTS. 3amaua naps ['epona Ob6opynoBanue s

14 Pemenue 3a/1a4 MOBHIMIEHHOM CIIOKHOCTH Ha aemouctpanui TP
pacuer II0THOCTH BEIIECTBA.

15 Perienue 3a1a4 NOBBIIEHHOHN CIIOKHOCTH Ob6opynoBanue s

16 JlaBneHue xuaKoCTH U rasa. 3akoH Ilackans fieMoHcTparmii TP

17 CooOmmaromuecs CoCybl.




18

Jlabopamopnas paboma «VI3rotoBiienue
Mozenu OHTaHaY

O6GopynoBanue JIst
nabopaTopHBIX paboT u

19 Jlabopamopnas paboma «VI3rotoBienue YYCHHYCCKHX OIIBITOB (Ha
Mozieny (OHTAHA» 0a3e komruiekToB s OI'D
20 3akon [lackans. JlaBneHue B KUIKOCTSIX U
ra3ax. [‘mapaBiuueckue ManiuHblL.
Coo01aronimecs: Cocyasl.
21 BritankuBaromas cuia. 3akoH Apxumena. OOGopynoBanue aJis
JneMoHcrpanuil TP
22 Jlabopamopnan paboma «Buisicnenue ycnoBus | O0opynoBaHue Ajis
IUTaBaHUSI TE. 1ab0paTOPHBIX paboOT U
YYEHUYECKUX ONbITOB TP
23 brok 3a1a4 Ha 3akoH [Tackans, 3akoH O6GopynoBaHue IS
Apxumena. neMoHcTpanui TP
24 biok 3ama4 Ha 3axkou Ilackais, 3akoH
Apxumena.
5. Cratuka (104)
25 bnok. Peryar. OOGopynoBanue AJis
26 PaBHOBecHe TBEPBIX TeJl. MOMEHT CHJIBL. nemoHnctpanui TP
[IpaBHII0 MOMEHTOB.
27 Hentp TsmxecTu. MccnenoBanue pa3mimaHbIX OOGopynoBanue aJis
MEXaHUYECKUX CUCTEM neMoHcTpanuilt TP
28 KomOuaMpoBaHHbIE 3a1a41, UCTIOIB3YS YCIOBUS
paBHOBECHS.
29 KomOuaMpoBaHHbBIE 3a1a4H, UCTIOIB3YS YCIOBUS
paBHOBECHS
30 Jlabopamopnan paboma «VI3rotoBnenue OGopynoBanue 1Jis
paboTaroreit cucreMsl 0JI0KOBY». OdopmiieHre | 1a0OpaTOPHBIX padOT U
paboTHI. YUEHUYECKUX OTBITOB (Ha
31 Pa6ota Hag mpoekToM «BIOKm». 6ase komiekToB uist OI'D
Jlabopamopnas pavoma «13roToBIICHUE
paboTaroIeil CUCTEMBI OJIOKOBY.
32 Jlabopamopnan paboma «VI3rotoBienue OOGopynoBaHue AJis
paboTaroIIe CHCTEMBI OJIOKOBY. n1abopaTopHBIX PadoT U
Y4YEHUYECKUX OnbITOB TP
33 Odopmnenue paboThI. KommbrorepHoe
000pyTIOBaHKE
34 3amura npoeKToB. KommbsrorepHoe

000pyTI0BaHKE




KaneﬂnapHO-TeMaanecxoe INIAHUPOBAHHUE 8 Kkiacc

Hcnonb3oBanue 060pyroBaHust
LEeHTPa eCTeCTBEHHOHAYYHOH 1

iﬁl Hara Tema ypoxka TeXHOJIOIHYeCKOM
HanpasJjeHHOcTeld «Touka
pocTay
1. BBenenue (14)
BBonnoe 3anstue. Llenu u 3agaun KommnsrorepHoe 060pyioBanue
1 Kypca. TexHuka 6e30MacHOCTH.
2. Tennossle siBaenus (12 1)
Pa3HooOpa3ne TemnoBbIX SIBICHUH. KomnbrorepHoe o0opynoBanue
2 TemoBoe pacimvpeHue Tei.
Jlabopamopnan paboma ObopynoBanue st
«3MeHeHus IIMHBI Tella IPU 11abopaTOPHBIX
3 HarpeBaHNUH U OXJIAKICHUW. pabor u
yueHndeckux onbiToB TP(Touka
Pocra)
Temnonepenaua HaGmonenue O6opynoBanue Juist
TEIIONPOBOIHOCTH BOJBI U nemoHctparuii TP
4 BO3/yXa.
Jlabopamopnas paboma ObopynoBanue s
«3mepenue ynenbHOU 11abOPaTOPHBIX
5 TEIUIOEMKOCTH PA3JIMYHBIX BEIECTB. paboT u
YUEHUYECKHUX OTBITOB (Ha
[naBneHue u OTBEpICBAHUE. BaseKoMIIIeKTOB u1st O™
Jlabopamopnas paooma «OTnuBKa
6 napauHOBOIO COJIIATHKa
Jlabopamopnasa paooma O6GopynoBanue ajis
«HaOnroneHue 3a MiaBlIeHUEM JIbJIa» 1ab0paTOPHBIX
7 pabot u
YUEHUYECKUX
onbIToB TP
Pemenune onmuMnuagHpIx 3a1a4 O6opynoBanue st
8 Ha YpaBHEHHE TEIUIOBOTo OanaHca nemoHcTpauuii TP
Pemenune onmuMnuagHpIx 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIUIOBBIX MPOIECCOB nemoHcTpanuii TP
10 JlaGopaTtopust KpucTaIorpaduu.
11 Hcnapenue n koHaeHCAUS. O6opynoBanue st
JemoHcrpanuii TP
CocraB atmMocdepsl, HaOIr0IeHHE O6opynoBanue st
NIEPEX0/1a HEHACHIIIEHHBIX 1apOB B nemMoHcTparmii TP
12 HaCBILICHHBIE.
BnaxxHocTh BO3yXa Ha pa3HbIX Ob6opynoBanue s
13 KOHTHHEHTAX nemoHcTpanuii TP
3. dnexkTpuueckue sapjaeHus (8u)
Muxkpomup. Mozenu atoma, Ob6opynoBanue s
14 cymiecTBoBagiue 10 Hayana X1X nemoHctpanuii TP




15

Hcropus OTKpBITHS U AEHCTBUS
raabBaHUYECKOI'0 DJICMEHTA

16

Ucropus coznanus 3nekTpodopHOit
MalInuHbI

KommnsiorepHoe 060pyioBanue




OneiTel BonbTa. Dnekrpuueckuii

KommerorepHoe obopynoBanue

17 TOK B DJIEKTPOJIMTAX.

18 Pemenue onummnuaaHpIx 3a/1a4 Ha O6opynoBanue ais nemoHcTpanuii TP
3aKOHBI IOCTOSTHHOTO TOKa

19 Habmoienue 3aBucuMocTa O6opynoBanue ais nemoHcTpanuii TP
CONIPOTHUBIICHUS MPOBOJIHHUKA OT
TEeMIIepaTypHhI.
Jlabopamopnasn paboma O6opynoBanue aJis

20 «OrnpeneneHue CTOUMOCTH 71a00paTOPHBIX PAOOT U
M3PACcX0I0BAHHOM 3JIEKTPOIHEPTUUIIO YYEHMUYECKHUX OTBITOB (Ha 0aze
MOIIHOCTH MTOTPEOUTEIIS U 110 KOMILIEKTOB 111 OI'D
CYETUUKY»

21 Pemrenne onumnmaaHeIx 3a1a4 Ob6opynoBanue 1ist teMoHcTparuii TP
Ha TEMI0BOE JIEUCTBHE TOKa
4. DjIeKTPpOMATrHUTHBbIE sABJIeHUs (34)

22 DIIEKTPOMAarHUTHBIE SIBJICHUS. O6opynoBanue 1ist feMoHctparuii TP
DNeKTpOU3MEpUTENbHbIE TPUOOPBI.

23 MarnuTtHas aHomanus. MarHuTHbIE O6opynoBanue 1ist teMoHctparuii TP
Oypu

24 Pa3HOBUIHOCTH AJIEKTPOABUTATEIIEH.

5. OnTuyeckue aABJaeHus (749)

25 Wcrouynnkm cBeTa: TEIUIOBEIE, O6GopynoBanue ajis neMoHcTpanuidi TP
JIOMHUHECLICHTHBIE

26 DKCIEPUMEHT HAOJIOICHHE.
MHuorokpaTtHoe n300pakeHue rnpeiMeran
HECKOJIBKHX IIJIOCKUX 3€pKajax.

27 M3roToBUTH NEPUCKOIT U C €TO O6opynoBanue s qeMoHcTpanuii TP
MOMOIIBIO MPOBECTU HAOIIOICHUS

28 [IpakTHueckoe ncroab30BaHNUE O6opynoBanue s neMoHcTpanuii TP
BOTHYTBIX 3€pKall

29 3pUTENbHBIE WILTIO3UH, TIOPOKIAEMbIE Ob6opynoBanue 1ist feMoHctparuii TP
IpeJIOMJIEHUEM CBeTa. Mupaxu.

30 Pa3BuTHE BOJOKOHHOM ONTHKHU
Hcnonp3oBaHue 3aKOHOB CBETA B

31 TEXHUKE

6. YUesoBek u npupoaa (44)

ABTOMAaTHKa B Hallel )KU3HU. KommerotepHoe o0opynoBanue

32 Panno u TeneBuaeHmne

33 AJNbTEepHAaTUBHbBIE UCTOYHUKHU
SHepruu. Buapl anekTpocTaHuuit

34 Hayxka ceronns. Hayka u

0e30MacHOCTh JIIOJIEH.




KaneﬂnapHO-TeMaanecxoe IJIAHUPOBAHHUE 9 kiacce

Hcnonb3oBanue o0opyroBanus

Ne HEHTPa eCTECTBEHHOHAYYHOI 1
n/n Aara Tema ypoka TEXHOJIOTHYECKOM
HanpasJeHHOcTel « ToukapocTa»
1. BBenenue (14)

BBonHoe 3anstue. Llenu u 3agaun Kypcea. Kommnsroreprnoe 060pyioBanue

1 TexHuka 6€301MaCHOCTH.

2. KunemaTtuka (7 4)

CriocoObl onvicanus O6opynoBanue Juist

2 MEXaHHYECKOTO JIBVIKCHUS JIEMOHCTpPAITHA
[IpsmosmHETHOE paBHOMEPHOE O6opynoBaHue st
JIBIKEHUE TI0 TUIOCKOCTH? CMOTpSIU3 JEMOHCTpAINi

3 KaKko¥ TOYKHM HAOJI0IaTh
OTHOCHTETHHOCTD JIBUKCHHUS. O6opynoBaHue s

4 CroxeHue IBUKEHUN. JIEMOHCTpanuil
Jlabopamopuoie padbomoi: OGopynoBaHue s
«M3ydenne qBMKEHUS CBOOOTHO 1ab0paTOPHBIX PabOT H
MaJaroIIero Teay, YUEHUYIECKUX OTIBITOB
«3yueHne qBUKEHUS Tela 1o

5 OKPY>KHOCTH»
Kak u kyna noJsierena BUIIIHEBAS OGopynoBaHue Ist
KocTtouka? Pacuer TpaekTopuu JIEMOHCTpaun
JBUKEHUS TEJ U MepCOHaxei

6 pacckazoB P.Pacnn o MionxayseHe
Hcropuyeckas peKOHCTPYKIUS O6opynoBanue ajs
onbITOB ["anues no onpeneaeHUo JEMOHCTpAIHii

7 YCKOpEHHs J.
Omnpenenenue CKOPOCTU O6opynoBanue ass
PaBHOMEPHOTO JIBUYKEHUS ITPU JEMOHCTpAIHii
UCIIOJIb30BaHUU TPEHAXKepa

8 «0eroBasi TIOPOKKaY.

3. Iunamuka (84)

Cuna Bonu, cuma yoexaeHus Uiu O6opynoBanue st

9 cuia - pusnyeckas BenuyuHa? JEMOHCTpAIHi
Jabopamopnas paboma: O6opynoBanue s

10 «M3MepeHne macchl Tennay 11abOPATOPHBIX PAOOT 1

. YUEHUYECKUX OTIBITOB

JIBukeHue Tena noja aAeicTBueM

1 HECKOJIBKUX CHUIT
JIBUKEHNE CUCTEMBI CBSI3aHHBIX O6opynoBanue st

12 Tel JIEMOHCTpanuit
Jlabopamopusie pabomur . «3yuenue O6opynoBanue st

13 1a60PaTOPHBIX paboT U

TPCHUS CKOJILXXCHUS)




YUYCHHUYCCKUX OIIBITOB

JluHaMKKa paBHOMEPHOTO ABUKEHUS 110

O6opynoBanue st

14 OKPYXHOCTH JIEMOHCTpanui
Hcropus pa3Butus IpeacTaBICHUI Ob6opynoBanue s
15 0 Bcenennoii. Conneunas cucrema. JEMOHCTpaLUi
OTKpbITHS HA KOHYUKE TIEPA. O6opynoBanue st
16 [lepBbIe HCKYCCTBEHHBIE CITYTHUKH 3€MJITH. JIEMOHCTpAIHNA
4. UmnyJibc. 3aKOH COXpPaHeHus!
uMIyJbca (34)
17 Kak BbI sixTy Ha3oBeTe. .. Kommnsroreprnoe o60pyioBanue
18 PeakTiBHOE IBMKEHNE B TIPHPO/IE.
Paccnenosanue JATII ¢ nomomisto KomnbrorepHoe o0opyioBanue
19 3aKOHA COXPAaHEHUS UMITYJIhCa
5. Cratuka (24)
Jlabopamopnasn paboma: OGopynoBanue 1Jis
«Omnpenenenue HEHTPOB Mace 1m1abopaToOpHBIX PabOT 1
20 Pa3IMYHEIX Tes (TP croco6a)» YYCHMYECKHX OTIBITOB
[IpuMeHeHne MPOCTBHIX MEXaHU3MOB B KomnbrorepHoe o0opynoBanue
CTPOUTENBCTBE: OT 3EMJITHKU JI0
21 Hebockpeba
6. Mexannuyeckue KoJae0aHUS M BOJHBI
Gv)
22 Buner MasgTHUKOB M UX KOJIeOaHUHA OGopynoBaHue AJis
23 Uto nepenocut BosiHA? ACMOHCTpalliH
KonebarenbHble CCTEMBI B IPUPOJIE U
24 TEXHUKE
7. DNeKTPOMAarHUTHbBIE KOJIeOaHUsI U
BOJIHBI (24)
DKcrepuMeHTallbHAs TPOBEpKa KommberorepHoe obopynoBanue
25 cBOMCTB OM BOJIH.
HccnenoBanue 371€KTpOMarHuTHOTO KommberorepHoe obopynoBanue
26 nznydyenuss CBU-neun
8. OnTuka (44)
. 3rotoBnenune moaenu KomnsrotepHoe 060pynoBaHue
27 KaJlelJOCKOTIA.
DKcrepuMeHTallbHAs TTPOBEpKa Ob6opynoBanue s
28 3aKOHA OTPAKEHHSI CBETA. JEMOHCTpAIHi
Jlabopamopnas paboma: O6opynoBanue st
«M3mepeHune nokaszarens 1abopaToOpHBIX PadoOT U
29 MIPEIOMIICHUS BOIBI» YUEHUYECKUX OTIBITOB
Kak otnruarorcst mokazaTtenu Ob6opynoBanue s
30 MIPEIOMIJICHHUS [[BETHOTO CTEKJIa JIEMOHCTpAIi

9. ®u3uka aToMa U aTOMHOTIO si/Apa (44)




[Tornomenue u ncycKkaHue cBeTa

31 atoMaMy. ONTHYECKHE CIIEKTPBI.

32 Nsmepenue KI1J] conneunoit 6atapen
Bnusnne pPaanOaKTUBHBIX

33 M3JIy4CHHUU HA KUBBIEC OPTaHU3MBbI

34 CriocoObl 3a1uThI OT

PaarOaKTUBHBIX I/I3Hy‘~I€HI/II71

Kommnsroreprnoe 060pyioBanue
Komnsroreprnoe o6opyioBanue
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