MynununanbHoe 00111e00pa30BaTesIbHOE YUPEXKICHHE
«lymunoBckas cpeansis 001eoopa3oBaTeIbHAs IKOJIA
nMeHn CmupHOBOM BanenTrHbl BacunbeBHbBI

JlononHuTENBHAS 00LIEPA3BUBAIOIAS IPOrPaMMa
€CTECTBEHHOHAYYHOM HaIlPaBJICHHOCTH

«IKCIePUMEHTAIbHAA (PUIHKA»
C UCIIOJIb30BaHUEM 00opyaoBaHus neHTpa « Touka Poctay

[eneBas ayautopusi: oOyyaromuecs 7-9 kiacca
Cpoxk peanuzanuu: 1 roa

ABtop: Ycnenckas JI.M.
yuuTeNnb (pU3NKu

n.Canepnoe 2023 r.



IHosicHuTEeNLHAA 3aNIUCKA

JlomomHuTenpbHAS OOIEepa3BUBaromias mporpamMmma mo ¢usuke mis 7 - 9
KJIACCOB COCTaBJIEHA HA OCHOBE MPUMEPHOW MporpaMmbl no ¢usuke st 7 — 9
kiaccoB (mon penakiuenn KysnermoBa A.A.), M.: «lIpocsemenuey», 2017 u
COOTBETCTBYET
- @®enepanbHomy 3akoHy «O0 obpazoBanuu B Poccuiickoit @eneparmm» Ne273-
@3 o1 29.12.2012 rona;

-OenepaibHOMY 00pa30BaTEIIbHOMY CTaHAAPTY OCHOBHOIO OOIIEro 0Opa3oBaHMs,
YTBEPKIEHHOMY IpUKa3oM MuHuctepcrBa oOpazoBanust U Hayku PO Nel897 ot
17.12.2010 rona;
-IIpukazy MunucrepctBa obpazoBanusi u Hayku PO Nel577 ot 31.12.2015 m» O
BHECEHMM HM3MEHEHUU B (efepalibHblii 00pa3oBaTeNbHbI CTaHAAPT OCHOBHOTO
oOmiero oOpa3oBaHus, YTBEPKIEHHBIN MpUKa3oM MHHHCTEpCTBA 00pa30BaHUS U
Hayku P®» Nel897 ot 17.12.2010 roma»
-O0pa30BaTeNibHOM pOorpaMMe OCHOBHOT'O OOIIET0 00pa30BaHus;
-Yuebnomy miany OVY;
- [IpumepHoO# TporpaMMe OCHOBHOTO 00111eT0 00pa3zoBanus o ¢uszuke (0a30BbIi
YPOBEHb).

IIporpamma paccuntana Ha 34 gaca — | yac B Henemo B 7 kiacce, 34 qaca—
1 yac B Henemro B 8-9 Kitaccax.
Hannast pabouasi mporpaMMa BHEYPOUYHOHM AesTeNbHOCTH 1Mo (usuke g 7 — 9
KJIACCOB COCTaBJ€HA C YYETOM METOJMYECKHX PEKOMEHIAIUi MO CO3JaHHUI0 U
(GYyHKIMOHUPOBAHUIO B 00II€00pa30BaTEIbHBIX OPTaHU3AIUAX, PACIIOIOKECHHBIX B
CEJIbCKOM MECTHOCTM M MAaJIbIX TOpOJax, IIEHTPOB OOpa30BaHUs E€CTECTBEHHO-
HAyYHOW M TEXHOJIOTMYHON HampaBiieHHOCTeN («Touka pocTa») (yTBEpKICHBI
pacnopspkeHrneM  MmunHuctepeTBa npocselieHuss Poccuiickon ®depepauuu  OT
12.01.2021 r. Ne P-6) wum unpeagycmMaTpuBaeT TMPOBEACHUE 3aHITUU C
UCITIOJIb30BaHUEM 000pyI0BaHus IIeHTpa « Touka pocTtay.

AKTYyanbHOCTh JAHHOW NpOrpaMmbl OOYCIIOBJIEHA €€ METOA0JOTHYECKOU
3HAYMMOCTBIO - Pa3BUTHE Yy ILIKOJbHUKOB MOTHUBAIMU K HU3YYEHUIO (PU3HKHU.
Kypc nmeeT ecTecTBeHHOHAYyUHYIO HAMPaBJIEHHOCTh OOIEKYJIbTYPHOTO YPOBHSI.
®du3rka Kak Hayka 0 HauboJee O0IIMX 3aKOHAX MPUPO/IbI, BBICTyIas B KAUeCTBE
y4eOHOro MpeaMeTa B IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI
00 okpyxarwiieMm mupe. OHa pacKkpbIBaeT poJib HAYKHM B 3KOHOMHUYECKOM U
KyJIbTYpHOM  pa3BUTUHM  OOIIECTBa,  CHOCOOCTBYeT  (hOPMHPOBAHUIO
COBPEMEHHOT'O0 HAYYHOI'O MUPOBO33PEHUS

®I'OC HOBOro mokojeHus TpeOyeT HCIIOJIb30BaHHUA B 00pa30BaTEIBHOM
IIpoLIECCE€ METOAOB M IMPUEMOB IPOEKTHO-HCCIEA0BATENBCKON 1ESATEIBHOCTH.
BxiroueHue Merona MpoeKTOB B OPraHU3alui0 BHEYPOUHOM JEATENbHOCTH JAET
MHOTO  NPEUMYLIECTB M  IOJOXKUTEIBHBIX  pe3yiabTaTroB. I[IpoekTHas
NEeATEIbHOCTh JAET BO3MOXKHOCTh WHTETPUPOBATH TEOPETUUYECKUE 3HAHUS U
MPaKTUYECKUE HABBIKU, MPUOOpPETaTh HABBIKM B3aUMOJACUCTBUS B rpymnne. Jlis



YYCHHKA TPOEKT- 3TO BO3MOXXHOCTH TBOPYECKH PACKPHITHCS, MPOSIBUTH CEOS
WHIUBUYAIbHO WIK B KoJUleKTUBE. [IpoekT maét oOyyaromuMes ONbIT MOUCKA
uHopMaIuy, MPaKTUYECKOro TMPHUMEHEHHs OOy4YeHUus, CaMOpa3BUTHS,
camopeanu3allii M camMoOaHallu3a CBOEH AESATENbHOCTU. 3HAHUS, YMEHUS U
yHUBEpCalbHble yueOHblE JEHCTBHS, HEOOXOAMMBIE i OpraHU3aIUU
MIPOEKTHO-UCCIEA0BATEILCKOM NIESITEIbHOCTH B IIKOJE, B OyaylieM CTaHyT
OCHOBOM JUIsl OpraHu3allid HAy4YHO-MCCIIEOBATEIbCKON JACSITENIbHOCTU B
BBICIIINX W CPEIHUX NPO(HECCHOHATBHBIX YUEOHBIX 3aBEACHUSIX, IMO3BOJISIOT
CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha pBIHKE TpyJa W B J000i cdepe
poecCHOHANTEHOM eI TEIEHOCTH.

HeoOxomumbiM  yCIOBHEM peaiM3allud  JAaHHOW MPOrpaMMBbl  SBIISIETCS
CTPEMJICHHE PA3BUTh y OOYYalOIIMXCS YMEHHE CaMOCTOSITENIBHO padoTaTh,
HNKT-koMIieTeHIIMM, A TaKKEe COBEPLICHCTBOBAaTh HABBIKM OTCTAaWBAHUS
COOCTBEHHOW MO3UIMH T10 OIPEAEIEHHOMY BOIIPOCY.

Iesiu mporpamMmbi:
® 3HAKOMCTBO Y4YalllUXCAd C BaXHEHIIMMU  METOJaMU  IPUMEHEHUS
bu3nUecKuX 3HAaHUH Ha MPAKTUKE;
e (opmMupoBaHHE LIETIOCTHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA YUAIIUXCS.
3agauu:
® pa3BUTHUE MO3HABATEIBHOTO HHTEPECA, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX

CHOCOOHOCTEM yualuxcs B MPOIECCE CaMOCTOSITENIBHOTO NMPUOOPETEHUs

3HaHUH C UCTIOJIB30BAHUEM PA3IMYHBIX UCTOYHUKOB MH(GOPMAIIHH;
® TIOBBINICHHE HHPOPMAIMOHHOM, KOMMYHUKATHUBHOM, 3SKOJOTUYECKON

KYJBTYPbI, OIIBITA CAMOCTOSITEIILHON JIEATEIbHOCTH;
® COBEPIICHCTBOBAHUE YMEHUWM U HABBIKOB B XOJI€ BBHIMOJHEHUS MPOrpamMMbl

Kypca (BBIIIOJIHEHHE JaOOpaTOpHBIX paldoOT, u3y4yeHus, orodopa U

CUCTEMaTHU3aLMK HHPOpMaLMU, TOATOTOBKA pedepaTa, MPE3CHTALINH );
® OBJAJICHHE YYAIIMMHUCS 3HAHUSIMU O COBPEMEHHOM HAy4YHOU KapTUHE MHPA,

O IIUPOKUX BO3MOKHOCTSIX MPUMEHEHUS (PU3UUECKUX 3aKOHOB;
® BOCIIMTaHUS HaBBIKOB COTPYJHUYECTBA B MIPOIIECCE COBMECTHOM pabOTHI;

OCO3HAHHBIN BHIOOP MPODUIBEHOTO O0YUIECHHUS.

Cpok peanuzanuu nporpamMmmsl — 1 rog.

Ilnanupyembie pe3yJbTATHI OCBOCHUS MPOTPAMMBbI BHEYPOUYHOM
AeSITeJIbHOCTH

Peanu3arus mporpaMmbl CIOCOOCTBYET TOCTHKEHHUIO CICAYIONINX Pe3yJbTaTOB:
JIM4HOCTHBIE:

B chepe TMYHOCTHBIX YHUBEPCATIbHBIX YUEOHBIX ACUCTBUN yUaIIUXCS:

* yueOHO-T03HABATEIbHBIN MHTEPEC K HOBOMY Y4eOHOMY MaTepHaly U crocodam
peIIEHNs HOBOM 3aJ1a4H;

* OpUEHTAIUs Ha TOHUMaHKe MPUYMH ycliexa BO BHEYYeOHOM NesTEeIbHOCTH, B TOM
YlCclie Ha caMOaHaJlu3 M CaMOKOHTPOJb pe3yjbTaTa, Ha aHajJu3 COOTBETCTBHUSA
pe3yabTaTOB TPEOOBAHUSAM KOHKPETHOM 3aj1auu;



* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEpPUEB YCIEIIHOCTH BHEY4E€OHOM
JEATEIIbHOCTH;

Obyuarowuiics noiyyum 603MO*CHOCMb OJisl (POPMUPOBAHUSL:

* BHYTPEHHEW MO3WLHMM IIKOJIbHHWKA HA YPOBHE MOJIOKUTEIBHOIO OTHOILICHHS K
IIKOJIe, TOHMMAaHUS HEOOXOJMMOCTH YUY€HHs, BBIPAXXEHHOTO B MpeoOIialaHuu
y4eOHO-TI03HABATEIbHBIX MOTHBOB,;

* BBIpQXKEHHOM yCTOMUMBOW y4eOHO-TI03HABATEILHON MOTUBAIIMY YUCHUS;

* YCTOMYMBOTO yueOHO-TIO3HABATEILHOTO MHTEpeca K HOBBIM OOIIUM Crocobam
pelIeHus 3a1a4.

MeranpeameTHbie:

B ciepe peryasiTHBHBIX YHUBEPCAIBHBIX yU€OHBIX IEHCTBUHN yUaIIUXCS:

* IUIAHUPOBATh CBOM JECHUCTBUS B COOTBETCTBHM C ITOCTABJIICHHOW 3aJayed H
YCIIOBHUSIMU €€ peaju3alliy, B TOM YHCJIE BO BHYTPEHHEM ILUIAHE;

* YUYUTHIBaTh YCTAHOBJICHHBIC IpaBWJia B IJIAHUPOBAHUM M KOHTPOJIE CHOCO0a
peuieHus;

* OCYILECTBIIATh UTOTOBBIN U MOIIATOBBII KOHTPOJIb 110 PE3YJIBTATY;

* OLICHMBAaTh IPAaBUJIBHOCTH BBIIIOJIHEHHS JACUCTBUS HAa YPOBHE aJIC€KBaTHOM
PETPOCIEKTUBHON OLIEHKHM COOTBETCTBUS PE3YJIbTaTOB TpPeOOBaHUSIM JaHHOU
3aJ]a4uM U 33JJa4HOM 00J1acTy;

* AJ€KBATHO BOCIPUHUMATH MPEIJIOKEHUS M OLEHKY Y4YMTENIel, TOBapHUILEH,
POIMTENEN U IPYTHUX JIIOJIEN;

* pa3IM4aTh COCO0 U pe3yabTaT AEHCTBUS.

Obyuarowuiics noxyyum 603MOHCHOCHb HAYYUMCA.

* B COTPYJIHUYECTBE C YUYUTEJIEM CTAaBUTh HOBbIE YUEOHbIE 33/1aUH;

* IPOSIBIISATH MO3HABATENBbHYIO MHULIUATUBY B YU€OHOM COTPYIHHYECTBE;

* CaMOCTOSITENIBHO aJ€KBAaTHO OLICHUBATh NIPaBUJIBHOCTH BBIIIOJIHEHMS JIEUCTBUS U
BHOCHUTbh HEOOXOJMMbIE KOPPEKTUBBI B HCIIOJIHEHHUE KaK MO XOAY €ro peaan3aluy,
TaK U B KOHIIE JCHUCTBUA.

B cepe mo3naBaTeJbHbIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUN yUalTUXCS:

* OCYLIECTBIIATH MOUCK HEOOXOUMON NH(OPMALIMU JISI BHITTOJIHEHUS! BHEYUEOHBIX
3aJaHUl C  HUCHOJb30BaHMEM y4yeOHOW  JIUTEpaTypbl U B  OTKPBHITOM
UH(POPMALIMOHHOM TPOCTPAHCTBE, SHLUKIIONEIUN, CIPABOYHUKOB (BKIIOYAs
AJIEKTPOHHBIE, HU(PPOBBIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

HNHurtepHera;

* OCYHLIECTBIISTH 3aMKCh ((hUKCAIMI0) BHIOOPOUYHON HHPOPMALIUU 00 OKPYKaIOIIEM
MUpE U 0 cebe caMoM, B TOM YHclie ¢ ToMolbio HHCTpyMeHToB UKT;

* CTPOUTH COOOILIEHHUS, TPOEKTHI B YCTHON M MHUCbMEHHOU (opMe;

* POBOJIUTH CPABHEHUE U KJIACCU(PUKALIMIO 10 33IaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUUNHHO-CJIEACTBEHHBIE CBSI3U B U3y4aeMOM KpYyT€ SBJICHMIA;

* CTPOUTH pACCYXJEHUS B (OpPME CBSI3U MPOCTHIX CYXKICHHH 00 0OBEKTE, ero
CTPOCHUH, CBOMCTBAX U CBS3aX;

Obyuarowuiics noay4um 603MOHNCHOCb HAYYUMbCA!

* OCYIIECTBJISITh PACHIMPEHHBIA MOMCK WHPOPMAIIUU C UCIOIb30BAaHUEM PECYPCOB
oubnuotex u cetu IHTEpHET;



* 3aMuChIBaTh, (UKCUPOBATh HHPOPMAIMIO 00 OKPYXKAIOIIUX SBICHUSIX C
nomMolibo UHCTpymeHToB UKT;

* 0OCO3HAHHO ¥ MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOM U MUCBMEHHOUN (opMe;
* OCYIIECTBJIATh BbIOOp HambOosiee 3(h(PEKTUBHBIX CIOCOOOB pEIICHUs 3a7ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBH;

* CTPOUTBH JIOTMUECKOE PACCYXJACHHE, BKIIOYAIOIIEE YCTAHOBJICHHWE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3EH;

* MOTYT BBIUTM Ha TEOPETHYECKHM YPOBEHb DPEIICHUSA 3a4a4: PELUICHUE II0
ONPEJEICHHOMY IIJIaHy, BJAJE€HHE OCHOBHBIMU NPUEMAMH PELICHUS, OCO3HAHUS
NEATEIbHOCTH 10 PEIICHUIO 3aJa4H.

B chepe kKoOMMYHHMKATUBHBIX YHUBEPCATIbHBIX YUEOHBIX AEUCTBUNA yUalTHUXCA:

* QAJIEKBAaTHO MHCIOJb30BaTh KOMMYHHKAaTHUBHbBIEC, IPEXKJE BCErO - PpPEYEBHIE,
CpelICcTBa JUIsl pEUIEHUS Pa3IMYHbIX KOMMYHUKATHUBHBIX 3a/lay, CTPOUTH
MOHOJIOTHYECKOE COOOLIEHHE, BIAJETh OUAIOIMUecKOl (popMOi KOMMYHUKAIIUH,
UCIIOJIB3Ysl, B TOM uucie cpeacrBa U MHCTpyMeHTsl MKT m nucraHnmoHHOTO
OOIICHMS,

* IOIYCKaTh BO3MOXXHOCTH CYILIECTBOBAHUS Y JIFOAECH Pa3IMUHbIX TOYEK 3PEHMUS, B
TOM YHCJI€ HE COBIAJAIOIIUX C €T0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA MO3ULUIO
napTHepa B OOILEHUHU U B3aUMOJIEHCTBUU;

* YUUTHIBATH Pa3HbIE MHEHUS U CTPEMUTHCSA K KOOPAWMHALMU PA3JIMYHBIX MTO3ULINAN
B COTPYAHUYECTBE;

* popMypoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO;

* IOTOBAPUBATHCS U MMPUXOIUTH K 00IIEMY PEIICHUIO B COBMECTHOM JIEATEIBbHOCTH,
B TOM YHCJIE€ B CUTyallMl CTOJKHOBEHHS HHTEPECOB;

Obyuarowuiics noayyum 603MO*CHOCHb HAYYUMbBCAL

* YYUTHIBaTh U KOOPJMHUPOBATh B COTPYJHUYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3UIIMHU IPYTUX JIFOJICH;

* YYUTHIBaTh pa3Hble MHEHHMS M HMHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
NO3ULHUIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHUH U MOJIXOJI0B K PELICHHUIO MPOOJIEMBI;

* ApryMEHTHPOBATH CBOK NO3WLUIO M KOOPAWMHUPOBATH €€ C NO3ULHUAMH
NapTHEPOB B COTPYAHUYECTBE IMpPHU BBHIPAOOTKE OOIIEr0 pEleHUs] B COBMECTHOM
NEATEIbHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OpTraHU3alMi COOCTBEHHOW E€ATEIbHOCTH
Y COTPYIHHUYECTBA C MAPTHEPOM;

* OCYUIECTBJIATh B3aWMHBIA KOHTPOJIb M OKa3blBaThb B COTPYAHHYECTBE
HEO0OXOIMMYIO0 B3aMOTIOMOIIIb.

IIpeamernsbie:

- OPUEHTHPOBATHCA B SIBIICHUAX M 00BEKTaX OKPY>KAIOIIETO MUPA, 3HATh TPAHULIBI
UX IPUMEHUMOCTH;

- TOHUMAaTh omnpeAeneHuss (U3MUECKUX BEIUYMH WU TOMHUTH OINpEACISIoNnne
bopMyIIBI;

- TIOHMMAaTh KakuM (PU3WYECKUM MPHUHIMIIAM M 3aKOHAM MOJUYUHSIOTCS TE€ WM
UHbIe O0BEKTHI U SABJICHUS IPUPO/IBI;

- 3HAHME MOJIETIN MOMCKa peleHui 17 3a7a4 o pusmke;



- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKHU.
- IpUMeYaTh MOJIENU SIBICHUN U 00BEKTOB OKPYIKAIOIIETO MUPA;

- aHAJIM3UPOBATh YCIIOBUE 3a/1a4U;

- nepeopMyIUPOBaTh U MOJEIUPOBATH, 3AMEHATh UCXOAHYIO 3a7a4y APYroi;

- COCTaBJISATH IJIaH PEUICHUS;

- BBIJIBUTaTh U TIPOBEPSATH MpeAJiaraeMble JIJIsl PEIICHUs TUTIOTE3bI;

- BJaJeTh OCHOBHBIMU YMCTBEHHBIMU OIEPAlUAMH, COCTaBIISIOIMIMMHU TOUCK
pelieHus 3aa4u.

Conepskanue nporpaMMbl BHEYPOYHOI1 1eATEILHOCTH

7 kJj1ace

Beenenne. BogHoe 3ansarue. llenu u 3agaum kypca. TexHuka 6e30mMacHOCTH.
Poab 3xcniepuMeHTa B JKM3HH YeJI0BEKa.

Teopus: I3yunTh OCHOBBI TEOpUM IOrpemiHocTel. llorpemHocTu mnpsmeix U
KOCBEHHBIX HM3MEPEHUM, MAKCHUMAaJbHAs IMOTPEHIHOCTh KOCBEHHBIX W3MEPEHU,
y4eT MOTPeIHOCTel u3MepeHuil mpu mnoctpoeHun TrpaduxoB. [Ipencrabienue
pE3yNbTaTOB U3MEPEHUI B (hopMe TAOIUI] U TPaUKOB.

Ipaxmuxa: OCHOBBI TEOPUU IMOTPEMIHOCTEH TMPUMCHSTH MPH  BBIMOJIHEHUH
OKCIEPUMCHTANIBHBIX  3a7a4, MPaKTHUYECKUX  paboT. (¢ HMCHOJIb30BAHHEM
odoopynoBanus «Touka pocray)

Xapakmepucmuka OCHOBHBIX BUO08 0eSAMENbHOCMU:

[IpuBoauTh mpUMEPHl OOBEKTOB U3Y4YEHUS (PU3UKU ((DU3MUECKUE SBICHUS,
dbuznyeckoe TeNo, BEIIECTBO, ¢u3uyeckoe mnoje). Habmonarh U aHaIU3UpOBaTh
dbuznyeckue siBieHUus (PUKCUPOBATh M3MEHEHUS] CBOMCTB OOBEKTOB, CpaBHUBATh
ux 1 000011aTh). [I03HAKOMUTHCS € IKCIIEPUMEHTATBHBIM METOJIOM MCCJICI0BaHUS
npupoasl. COopka MpuOOPOB U KOHCTPYKIMI. Mcrnonb3oBaHWEe HU3MEPUTENBHBIX
npuOopoB. BeinonHeHne 1abopaTopHbIX U MpaKTUYECKUX padot. [[uarHoctuka u
YCTpaHEHHE HEUCIPABHOCTEN

npuOopoB. BricTpanBaHue rUnoTe3 Ha OCHOBAaHWU UMEIOIIUXCS JJAHHBIX.
MexaHuka.

Teopus: PaBHOMEpHOE u HEPABHOMEPHOE JIBUKECHUE. I'paduueckoe
MpE/ICTaBIICHUE NBWKECHU. Perenue rpaguueckux 3aaad, pacueT MyTH U CpeHen
CKOPOCTH HEPaBHOMEPHOIO JBWKEHHUs. [loHsATME WHEpUMM U HHEPTHOCTH.
[lentpoOexnass cuna. IlpumeHeHue maHHBIX  (QU3HUYECKUX  TIOHIATHH B
KU3HENAEATEIBHOCTH YenoBeka. CHila ynpyrocTtu, Cuja TpEHUSI.

Ilpakmuxa: VicciienoBanue 3aBUCUMOCTH CHUJIbl  YIIPYTOCTH, BO3HMKAIOILIEW B
Npy>KuUHE, OT cTeneHu nedopmanuu npyxkuHbel. OnpeneneHue ko3duuueHTta
TpeHUsI Ha TpHOOMeTpe. (C HCMOab30BaHHeM 060opyaoBaHus «Touka pocray)

HCCHC)IOB&HI/IG 3aBUCUMOCTHU CUJIbI TPECHUA OT CHUJIBI HOPMAJIbHOI'O JJaBJICHUS.

Xapakmepucmuka OCHOBHbBIX U008 0esIMEeNbHOCIL:



Ananu3 tabmui, rpaduxos, cxem. [louck oObsicHEHUST HAOIIOAAEMBIM COOBITHSM.
OnpeneneHue CBOWCTB MPUOOPOB MO uepTekamM U MOJEIsIM. AHaIU3
BO3HMKAIOIIMX TMPOOJeMHbIX cutTyaruil. M3o0paxaTh cuCTeMy KOOpJWHAT,
BBIOMPATH TENO OTCYETA M CBA3BIBATH €TI0 C CUCTEMOM KoopauHaT. Mcnonb3oBaTh
CUCTEMY KOOpAMHAT IJisi M3Y4YEHUs MPSMOJIMHEHHOro nBmkeHus Ttena. COopka
npuObOpoB H  KOHCTpyKumid. Mcronbp3oBaHWe HW3MEPUTENBHBIX  MPUOOPOB.
BoinonHeHre 1a0OpaTOpHBIX M MPAKTHYECKUX padoT (¢ MCIOJIb30BaHHEM
o0opynoBanusi «Touka pocrtay). /luarHocTuka M yCTpaHEHUE HEUCIPABHOCTEN
npuOopoB. BricTpauBaHWe THIOTE3 HAa OCHOBAaHWM WMEIOIIUXCSA JaHHBIX.
KonctpyupoBanue 51 MO/JIEJIUPOBAHUE. Brimonnenune 3alaHul o
YCOBEPIIEHCTBOBAHUIO NpHOOpoB. Pa3paboTka HOBBIX BapHAHTOB ONBITOB.
Pa3zpaboTka u mpoBepKa METOAMKHU SKCIIEPUMEHTAIBHON paboThl. PaboTa B Mabix
rpynnax. AHaJIU3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pelLICHHE, TEHUCTBUS.
IIpencrasiieHre pe3ysIbTaTOB IIAPHOM, TPYIIIOBOM JEATEIBHOCTH. YUYacTUE B
JIAAJIOTE B COOTBETCTBUH C MPABUIIAMHU PEYEBOTO ITOBEICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackamg, THUAPOCTATUYECKOE JaBJICHUE,
COOOIIAIOIINECS COCY/IbI, THAPABINYECKUE MAIITUHBI.

Ilpakxmuxa: 3a0ayu: BRITAIKUBAIOIIAS CHUJa B Pa3IMYHBIX CHUCTeMax; MpHOOpHI B
3aja4yax (CoOOIIaIuMecss COCyIbl, THUAPABINYECKUE MAUIUHBI, phlYaru, OJOKH).
OKCIEpUMEHTAIIBHBIC 3a/IaHNUS:

1 )usmepenue cuiibl Apxumera,

2)u3MepeHue MOMEHTa CHUJIbI, JEHCTBYIOLIErO Ha phlyar,

3)usmepenre padOThl CHIIBI YOPYIOCTH MpU MOABEME TIpPy3a C IOMOIIBIO
MOJBW)XKHOTO WJIM HEMOABUKHOTO OJIOKa.(C HMCHOJb30BAHHMEM O000pPYA0BaHUS
«Touxka pocra»)

Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMENbHOCIU.

Ananu3 tabnuil, rpadukoB, cxeM. [louck oObsIcHEHHST HAOIIO1aeMbIM COOBITHSIM.
CoOopka npubOOpoB U KOHCTPYKIMU. Vcronbp3oBaHne M3MEPUTETBHBIX MPUOOPOB.
BrinonHenne 1ab0paTOpHBIX U MPAKTUYECKUX padoT. JlnarHocTuka U ycTpaHeHUE
HEUCHpaBHOCTEN NpubopoB. BricTpanBaHue runore3 Ha OCHOBAHUU MMEIOLIUXCS
nanHbeiX. KoHcTpyupoBanwe u wmojaenupoBaHue. PaboTa B Mamnbix rpymnmax.
AHanM3UpyIOT, BHIOMPAIOT W OOOCHOBBIBAIOT CBOE peIlIeHUE, JCHCTBUS.
[IpencraBiieHre pe3yiabTaTOB MapHOW, TPYNIIOBOM JeATeNnbHOCTH. IloaroroBka
COOOIIEHNI M JOKJIAIOB. YdYacThe B AMAJIOTe B COOTBETCTBHHM C MpPaBHJIaAMH
pEeUeBOro MoBEICHUS.

Craruka.

Teopus: biok. Peruar. PaBHOBecHE TBepAbIX Teil. Y CIOBUSA paBHOBECHS. MOMEHT
cunbl. IIpaBmino MomentoB. Llentp Tsxectn. HccenemoBanue pas3IMuHBIX
MeXaHH4eCKux cucreM. KomOMHUpOBaHHbIE 3aJayd, WCIOJB3YS YCJIOBUS
PaBHOBECHSL.



Ilpaxmuxa: VIsrotoBieHnue padboTtaromiei CuCTeMbl OJIOKOB.
Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCIU.

Amnanu3 tabmui, rpadukoB, cxeM. [louck 0ObICHEHHS HAOII01aeMbIM COOBITHSIM.
OnpeneneHue CBOMCTB MNPUOOPOB MO 4YepTexkaM M MOJENsAM. AHaIN3
BOZHHMKAIOIMIUX TPOONEMHBIX cuTyanuii. Habmromate nmelcTBHE  TPOCTHIX
MexaHu3MoB. [lo3HakOMUTBCS € (PU3MUECKONH MOJAETBI0 «abCOMIOTHO TBEPAOE
Teno». PemaTte 3amaun Ha NMpUMEHEHHE YCIOBHs(IIpaBUIIa) PAaBHOBECHS pblyara.
[IpumensTh ycinoBue (MpaBUJIO) paBHOBECHs pblyara Jjisi OObSICHEHUS JEUCTBUS
pa3IMYHBIX MHCTPYMEHTOB, HCIOJb3YyEeMbIX B TEeXHUKe U B ObiTy. COOpka
npuObOpoB H  KOHCTpyKumid. Mcronp3oBaHWe HW3MEPUTENBHBIX  MPUOOPOB.
BelnmonHeHre 1a00paTOPHBIX U MPAKTUYECKUX padoT. Jnarnoctuka u

YCTpaHEHHE HEHCHPAaBHOCTEW MpUOOpPOB. BhICTpanBaHWE TMIOTE3 HA OCHOBAaHUU
UMEIIINXCs JaHHbIX. KOHCTpyMpoBaHWEe U MOJENHpOBaHUE. BpinoaHeHue
3aJlaHAld 10 YCOBEPIIEHCTBOBAHMIO NpPHOOPOB. Pa3paboTka HOBBIX BapUAHTOB
onbITOB. Pa3paboTka u mpoBepka METOAMKHU SKCIIEPUMEHTAIBHON paOOTHI.

PaGora B ManibIx rpymmnax. AHAIW3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE
peuwenue, neuctsusa. llpeacraBieHue  pe3yibTaToB  IMAPHOW, TIPYNIIOBOM
nestenpHocTH.  [logroroBka  cooOmieHuid W JokiIaaoB.  OCYIIECTBISIIOT
CaMOOLICHKY, B3aUMOOLICHKY JESATEIbHOCTU. Y4acTUE B IUAJIOTe€ B COOTBETCTBUHU C
MPaBUJIAMH PEYEBOTO MOBEICHUS.

8 kiacce
TemnoBbie ABJICHUS.

TennoBoe pacmmpenue Ten. [Iponeccsl aBaeHus 1 OTBEPAEBAHMS, UCIIAPEHUS U
KoHJeHcanuu. Temnonepenaya. BnaxkHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. HabnroaeHue TastHus JbJa B BOJIE.

2. CKOpOCTH UCIAPEHHUS PAZTUYHBIX KUJIKOCTEM.

3. TemioBble ABUTATENN OYAYIIETO.

Jlabopamophnvie  pabomul (¢ WcHOJAb30BaHUEM  oOopynoBanusi «Touka
pocrtay): 1. Vi3MeHeHwusI JITUHBI TeJla MPU HArpeBaHWW U oxJaxaeHud. 2. OTiuBKa
napaduHoBoro cosnmatuka. 3. HaGmrogenwe 3a mnaBiaeHueM npaa 4. OT 4yero
3aBHCHUT CKOPOCTb HcHapeHus >xujakoctu? 5. HaOmropeHue TemiaonpoBOIHOCTH
BOJIbI U BO3/lyXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

CamocrosTenbHO (GOPMYIUPYIOT MO3HABATEIBHYIO 337ady. YMEIT C MOMOIIBIO
BOIIPOCOB 0OBIBATH HEJIOCTAIOIIIYIO nH(pOopMaIuio. HUcnons30Banue
U3MEpPUTENBHBIX MPUOOPOB. BhInoiHeHne 1ab0paTOPHBIX U MPAKTUYECKUX PadoT.
JlnarHoctrka M ycTpaHEHUE HEUCIIpaBHOCTE nmpuOopoB. BricTpauBanue runores
Ha OCHOBAHMM MMEOUIMXCs NaHHbIX. KOHCTpyHpoBaHHe 1 MOAEINPOBAHUE.

BrimoniHeHne 3aaHuil 10 yCOBEPIEHCTBOBaHUIO TPpHOOpOB. PazpaboTka HOBBIX
BapUaHTOB OMNbBITOB. Pa3paboTka W mpoBepka METOIUKH SKCIEPUMEHTATHHON
pabotel. Pabota B mManbIx rpymnmax. AHaIU3UPYIOT, BHIOUPAIOT U 0OOOCHOBBIBAIOT



cBO€ pemeHue, nencrBusa. lIpencraBineHue pe3ynpTaToB MNapHOW, TIPYHIIOBOM
NEATEIIBHOCTH. YUYacTUE B IMAJIOre B COOTBETCTBUU C IIPABUIIAMH PEYEBOI0
IIOBEICHUS.

DJIeKTpUYecKHe SBJICHUS.

Mukpomup. Mogenn aroma, cymectBoBaBmmue n0 Hadana XIX. Hceropus
OTKPBITHS W JIEUCTBUSA TaJIbBAHWYECKOro 3ieMeHTa. Mcropus co3nmanus
a5eKTpopopHON MatHbl. OnbIT BosibTa. DNEeKTpUYeCKUil TOK B IIEKTPOIUTAX.

Hemoncmpayuu: (¢ HcnmoJib30BaHueM ooopynoBanns «Touka pocray)

1. Monenu atomoB. 2. ['ansBaHMYECKHE DJIEMEHTHI. 3. DIeKTPOoPOpHOit

MamuHbl. 4. OneiTel Bosibra v ['aneBanm.

Jlabopamophwvie pabomui:

1. Co3naHue raabBaHUYECKHUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEKTpUYECKU TOK B JKHIKOCTSAX CO3JAHUS «30JI0TOTO KIIFOUHKA .
Xapaxmepucmuxa OCHOBHBIX BUJIOB JA€STEIIbHOCTH:

VYrpaBisioT CBOEWM MO3HABATEIBHOM M Y4EOHOH AEATENbHOCTHbIO MOCPEACTBOM
ITIOCTAHOBKM IE€JIEN, IJIAHUPOBAHMS, KOHTPOJSA, KOPPEKUMH CBOUX JIEUCTBHU M
OLICHKM YCHEmHOCTH YycBoeHHs. CpaBHHMBAIOT CIOCOO U pe3yibTaT CBOUX
JNEUCTBUN € 00pa3loM - JUCTOM CONpPOBOXIEHUA. OOHAPYXKUBAIOT OTKJIOHEHUS.
OO0yMBIBAIOT MPUYMHBI OTKJIOHEHHM. OCYIIECTBISIOT CAMOKOHTPOIb U

B3aMMOKOHTpOJb. Vcrosib30BaHWE U3MEPUTENbHBIX HpuOOpoB. BrinonHeHue
7a00paTOpHBIX W MpakTHYEeCKUX paboT. JlmarHocTMka U ycTpaHEHHE
HEUCHpaBHOCTEN npuOOpoB. BricTpanBaHue TUIIOTE3 HA OCHOBAaHUHM MMEIOLIUXCS
naHHbIX. KOHCTpynpOoBaHue 1 MOAEIUPOBAHUE.

3JIeKTpOMaFHI/ITHLIe AABJICHUA.

MaruuTtHoe TIOJIe B BellecTBe. MarHuTHas aHoMalidsg. MarHuTHele OypH.
PaznoBugHOCTH AIEKTPOU3MEPUTEIBHBIX prudOpPOB. PaznoBuHOCTH
AIEKTPOIBUTATEIICH.

Hemoncmpayuu (¢ ucnosib3oBanueM odopynosanus «Touka pocray):

1. HarnsiaHOCTh MOBEEHUS BEILIECTB B MATHUTHOM TIOJIE.

2. IIpe3eHTanyiyi 0 MAarHUTHOM M0JI€ 3€MJIM U O MATHUTHBIX OYypsiX.

3. JleMoHCTpalus pa3HOBUIHOCTEHN 3JIEKTPOU3MEPUTENBHBIX TPHUOOPOB.

4. HarmaiHOCTh Pa3HOBUIHOCTEMN 3JIEKTPOABUTATEIICH.

Jlabopamophvie pabomuwi: 1. ViccnegoBanue pa3IMuHbBIX DJIEKTPOU3MEPUTEIBHBIX
npruOOpOB.

Xapakmepucmuka OCHOBHbBIX BUO0E OCSIMENbHOCIL.

VYrpapisitoT CBOEM MO3HABATEIBLHOM W Y4eOHOM JEeATEeIbHOCTBIO IMOCPEICTBOM
IIOCTAHOBKM LI€JIeH, IUIAHUPOBAHUs, KOHTPOJIS, KOPPEKLMU CBOUX IECUCTBUM H
OLICHKM YyCHEIIHOCTH YycBoeHMs. CpaBHHUBAIOT CMocoO0 M Pe3yibTaT CBOUX
JNEUCTBUN € 00pa3loM - JIUCTOM CONpPOBOXIEHUA. OOHAPYXKUBAIOT OTKJIOHEHUS.
OO1yMBIBaIOT MPUYUHBI OTKJIOHEHUH. OCYIIECTBIISIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.



OnrTnyeckue ABJIEHUS.

M cTOUYHMKM CBETA: TEIUIOBBIE, JJIOMUHECIICHTHBIC, UICKYCCTBEHHBIE. MI3roTOBICHNE
KamMepbl - OOCKypa M HCCIEJIOBaHUE M300pAKEHUS C IOMOIIBIO MOJICIH.
MHorokpaTHoe H300paKeHHE TMpeaMeTa B HECKOJbKUX IIJIOCKUX 3epKaliax.
M3roToBUTH EPUCKOIT M C €ro MOMOIIBIO ITpoBecTH HabmoaeHus. [IpakTudeckoe
MCIIOJIb30BaHUE BOTHYTHIX 3€pKajl. 3pUTEIbHbBIC UILTIO3UH, TOPOKIAEMbIE

peaoMIIeHUuEM cBeTa. Mupaxku. Pa3sButre BOJIOKOHHOM onTHKU. Mcronp3oBanue
3aKOHOB CBETa B TEXHHUKE.

Hemoncmpayuu(c ucnoib30BaHueM ooopyaoBanust «Touka pocray)

1. PaznuyHble UCTOYHUKH CBETA.

2. N3o0paxkeHue npeaMeTa B HECKOJIbKUX TUIOCKUX 3epKaiax.

3. N3o0pakeHne B BOTHYTHIX 3epKaJiax.

4. Vcnonp30BaHKE BOJIOKOHHOM ONTUKH.

5. YcrpoiicTtBo (poToarmaparoB, KHHOIPOESKTOPOB, KaJEHJOCKOIOB.
Jlabopamopnvie pabomwi: 1. I3roToBIECHNE KaMephbl - 00CKypa U HCCIIEI0BaHUE
U300paKEeHHUsI € TMOMOMIbI0 Mojenu. 2. IlpakTuyeckoe NpPUMEHEHHE IUIOCKHX
3epkasl. 3. IlpakTMyeckoe HCHOJIb30BAHHE BOTHYTHIX 3epkasl. 4. M3roroBneHue
NEPUCKOIIAa U HAOIIOAEHUS ¢ TIOMOIIbIO MOJIEIH.

Xapakmepucmuka OCHOBHBIX BUO08 0eSMENbHOCMU:

VYpapisitoT CBOEM MO3HABaTEIBLHOM M y4EOHOM JESITEIBHOCTBIO IOCPEICTBOM
ITIOCTAHOBKM IIE€JIEN, IJIAHWUPOBAHMS, KOHTPOJSA, KOPPEKUHWH CBOUX JIEUCTBHU M
OLICHKHU YCIECIIHOCTH YCBOCHUS. BBIIENSIIOT U QOpMyIUPYIOT MO3HABATEIbHYIO
1eab. BBIACNSIOT KOJWYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB, 3aJlaHHbBIC
ciaoBaMu. [ [puHUMArOT ITO3HABATEIBHYIO LIEJIb U COXPAHSIOT €€ IMPU BBIMOJTHEHUN

y4eOHbIX neicTBuil. OCO3HAIOT CBOM JIeHCTBH. MIMEI0T HABBIKM KOHCTPYKTUBHOTO
OOIlleHHs B MAJIbIX TpyIax.

Yesi0BeKk u npupoaa

ABTOMaTMKa B Hamew u3HU. I[IpuMepbl HCMONB30BaHUA ABTOMATHYECKUX
YCTPOMCTB B HayKe, Ha Npou3BOJCcTBE W B ObITy. CpenctBa cBs3u. Pamuo u
TEJNEBUJACHUE. AJIbTEPHATHUBHBIE WCTOYHUKU SHEPruu. Buabl 3JI€KTpOCTaHIUU.
HeobxoauMocTh SKOHOMHHU TPUPOJTHBIX PECYPCOB M MCIHOJIb30BaHUS, HOBBIX
AKOJIOTMYHBIX U 0€30MacHbIX TexHoJoruil. Hayka u 6e30macHOCTb JI0JIeH.

Hemoncmpayuu: 1. hboTomaTepuabl U Claibl IO TEME.

Jlabopamopnvie pabomei: 1. 3yueHre HAEUCTBUM CPEACTB CBSI3M, PAAMO H
TEJICBUJICHUS.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU.

CaMocTOsATENbHO ~ (POPMYJUPYIOT [O3HABAaTEIbHYIO 3ajady. YMeET (WiH
pa3BUBAIOT) CHOCOOHOCTH C TOMOIIBIO BONPOCOB J0OBIBATH HEAOCTAIOIIYIO
uH(pOpMaIHIO.



9 kiacce
Kunemaruka

CrocoObl  omucaHus ~ MeXaHWdeckoro  aBwkeHus.  Cucrema — oTcyeTa.
[IpsmonuueriHoe nBrkeHHE. [IpsAMoNIMHENHOE pPAaBHOMEPHOE JBHKEHHE I10
mwiockocth. llepemenienne M CKOpOCTh IPU PABHOMEPHOM MPSIMOJIUHEHHOM
JBUKEHUU MO IIOCKOCTU. OTHOCUTENBHOCTh ABWXKEHUS. CIIOKEHUE IBUKEHUU.
[IpyHIMO He3aBUCUMOCTH ABW)KEHUH. KpuBonmHenHoe nBuxeHue. [[prxkeHue
Tena, OpOIIEHHOTO TOJ VYIJIOM K TOPU30HTY. PaBHOMepHOE MABM)XEHHE 110
OKPYKHOCTH. YTJ0Bas ckopocTb. [lepron n yactorta BpanieHus. CKOpoCTh

Y YCKOPEHUE MPYU PABHOMEPHOM JIBHXKEHUU IO OKPY’KHOCTH.

Jlabopamopnwie pabomvi(c HCMOJIb30BaHNEM 000pyaoBanus «Touka pocray):
N3yyenue aBukeHUs: CBOOOHO Ma1al0IIETo Tea.

N3yueHne IBUKEHUS 110 OKPYKHOCTH.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

OnpeneneHue CKOPOCTH  PAaBHOMEPHOIO  JIBMDKEHHMSI TIPU  MCIOJIb30BaHUHU
TpeHaXkepa «0eroBasi JOPOXKKay.

Hcropuueckass peKOHCTPYKIMS ONBITOB ['anuies mo ONnpeAesieHHI0 YCKOPEHHS
CcBOOOTHOTO ITaJeHUS TEII.

[TpuHIMIIBL paOOTHI TPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEN U YCKOPEHHIA.
[IpumeHeHne cBOOOHOTO MaJACHUS Il U3MEPEHHSI PEAKIINH YETIOBEKA.

Pacuer TpaekTopumn qBHKEHUS IEPCOHAXEN paccka3os P.Pacro.

Xapakxmepucmuka 0CHOBHbIX U008 0esimelbHOCHU. YTEHUE U 00CYKJICHUE TeKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYXKICHHUE JOKIA0B U MPE3CHTAIlMNA, COCTABICHHUE U
pernieHue 3aaa4, 00cyxaeHune cnocodoB pemieHus (moaroroska k OI'D no dusuke).
JInnamuka

Nueprmanbabie cuctembl otcueTa. Cuna. 3akonsl HetoToHA. J[BHDKEHUE Tena Mo
JEWCTBUEM HECKOJIbKUX CHJI. JIBMI)KEHHME CHUCTEMBbI CBSI3aHHBIX Teil. JluHamuka
PaBHOMEPHOTO JBHXKEHUS MaTe€pUalbHOW TOYKM MO OKpyxkHOCTH. Kiaccel cui.
3aKOH BCEMUPHOTO TATrOTeHUs. [[BrkeHue tiaHeT. ICKyCCTBEHHBIE CITyTHUKH.
Conneunas cucrema. Mcropus passutus npeacrasiieHnii o Beenennoin. Ctpoenue
u sBoJrons BeceneHHOM.

Jlabopamopnvie pabomvi(c HCNOJIb30BaHNEM 000pya0oBanus «Touka pocray):
M3mepenre Maccbl Tejla C HCIOJIb30BAHMEM BEKTOPHOIO PA3J0KEHHUS CHIIBL.
N3yueHne KUHEMATHKNA U JUHAMHUKHA PAaBHOYCKOPEHHOTO JBWKEHUA (Ha MpUMeEpe
MaluHbl ATBy1a). M 3yueHne TpeHHs CKOJIbKEHUS.

Ipumepnvie memvl npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropuyeckass peKOHCTPYKIUsL OnbITOB KyloHa U AMOHTOHA O ONPEAEICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUsI. [IepBble MICKYCCTBEHHBIE CTYTHUKHU 3€MIIH.
Kak otnMuaroTcsi MeXxaHWYecKHe TMpoIecchl Ha 3emile OT MEXaHUYEeCKUX
npoueccoB B kocMoce? Tena CostHeuHOM cucTeMbl. OTKPBITHS HA KOHYUKE Tepa.
Xapaxmepucmuka 0CHO8HbIX U008 0esimelbHOCMU. YTEHUE U 00CYKJIEHHE TEeKCTa
cTaTeil HTEPHET-CaliTOB, 00CYX JACHHUE JOKJIAI0B U MPE3CHTALUN, COCTABICHUE U
peleHue 3aaad, oocyxaeHue crnocodos pemrenus (moarotorka k OI'D o ¢usuke).
Nmnynabe. 3aKoH cCOXpaHEHUs1 MMITYJIbCA



Nmnynsc. VI3MeHeHHEe uMITylbca MaTepHalbHOW TOouku. CucremMa Ten. 3aKoH
COXpPaHEHUS UMITYJIbCA.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

PeaktuBHoe nBuxkenue B npupope. PaccimemoBanme JITII ¢ momompro 3akoHa
COXpPaHEHHS UMITYJIbCA.

Xapakmepucmuxka 0CHOBHbIX U008 0esimelbHOCHU., YTE€HUE U 00CYKICHHE TEKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYX JACHUE JOKIAI0B U MPE3EeHTAlMN, COCTABICHHUE U
pelieHue 3aaa4, o0CyKJaeHHe croco0oB pemienus (moaroroska k OI'D no ¢usuke).
Craruka

PaBHOBecue tena. MoMeHT cuiibl. Y CIOBUSA paBHOBeCUs TBEpAOTO Tena. [Ipocteie
MEXaHU3MBI.

Jlabopamopnwvie pabomvi(c HCNOJb30BaHNEM 000pya0Banus «Touka pocTay):
OmnpeneneHne NEHTPOB MACC PA3IMYHBIX TeJ (TPH CIIOC00a).

IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

[IpumMeHeHne TpPOCTBIX MEXaHU3MOB B CTPOMUTEIBCTBE: OT 3E€MJISHKH [0
HeOockpeba. MccaenoBanne KOHCTPYKIIUU BETOCUTIEA.

Xapaxmepucmuxka 0CHOBHbIX U008 0esimelbHOCMU. YTEHUE U 00CYKJICHUE TeKCTa
CTaTell MHTEPHET-CAalTOB, 00CYXJIEHUE JOKIAJ0B U MPE3EHTALUM, COCTaBICHUE U
perieHue 3aaa4, 0ocyxaeHue cnocooos pemnieHus (moaroroka k OI'D no usuke).
MexaHn4yecKkue KoJ1e0aHUs U BOJHBI

Mexanuueckue kosiebanus. IlpeoOpaszoBaHue >SHEPruM MpPU MEXAHUYECKHX
KojeOaHusx. MaremMaTuyeckuid W TOpPYXKUHHBIM ~ MasTHUKA. CBOOOMHBIE,
3aTyXaroUulMe W BBIHYXKJEHHbIE KoieOaHus. Pe3onHaHc. MexaHMYecKue€ BOJHBI.
JInmuHa 1 CKOPOCTH BOJIHBL. 3BYK.

Jlabopamoprvie pabomui(c ucnob30BanneM odopynoBanus « Touka pocray):
N3yuenne konebaHu HUTSHOTO MasTHHKA.

Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaJIbHble MHCTpYMEHTHI. KonebaTenbHble CUCTEMBI B MIPUPOJIE U
TEXHUKE.

Xapaxmepucmuka 0CHOBHBIX U008 OesiIMeNbHOCMU. YTEHNE U 00CYKJIEeHUE TEeKCTa
cTaTeld MHTEPHET-CAalTOB, OOCYXKJICHHE JOKIQJ0B U MPE3CHTAIN, COCTABIICHUE U
pernieHue 3aaa4, o0cyxaeHue crnocobos pemieHus (moaroroBka k OI'D no usuke).
JIEKTPOMATHUTHBIE KOJIC0AHUSI M BOJIHBI

[lepemenHsbIil snekTpuueckuil Tok. KoneOarenbHbli KOHTYp. BBIHYXIIEHHbBIE U
cB00OOIHBIE DM Kos1e0anusg. DM BOJHBI U X CBOICTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

[IpyHIMOBI pagMOCBSA3U U TeneBUACHUs. BimsHue DM u3IydeHUMN HA KUBbIC
OpraHu3Mbl. MI3roToBneHne yCTaHOBKH JJI IEMOHCTPALIMH ONBITOB 110 DOMIU.
OnektpomarautHoe uznydeHue CBY-nmeun. Hcropuueckas peKOHCTPYKIUS
ONBITOB AMIiepa.

Xapaxmepucmuka 0CHOBHBIX U008 OesiIMeNbHOCU. YTEHNE U 00CYK/IEeHHE TEeKCTa
CTaTel MHTEPHET-CAaTOB, 0OCYXICHHUE JOKIAI0B U MPE3CHTAIlMNA, COCTABICHHUE U
perienue 3aaa4d, o0cyxaeHune cnocoboB pemnieHus (moaroroska k OI'D no dusuke).



Onruka

Hcrounuku cseta. [leiicTBUA cBeTa. 3aKOH MPSMOJIMHEWHOrO PacCIpOCTPAHEHUS
cBeTa. 3aKOH oTpakeHus cBeTa. [locTpoeHne n3o0pakxeHUi B TUIOCKOM 3epKaie.
3aKOH MPEJIOMJIEHUS CBETA Ha IJIOCKOM IPaHULE IBYX OJHOPOIHBIX IMPO3pPAYHBIX
cpen. Ilpenomnenue cBera B mnpusme. Jlucnepcusi cBera. SIBIEHUE MOJHOTO
BHYTpeHHEro oTpakeHus. JIuuzbl. Tonkue nuu3bl. [locTpoeHue un3o0pa)keHuw,
cO37aBaeMbIX TOHKUMHM JiuH3aMHu. ['1a3 u 3penue. OnTuueckue npudopsl.
Jlabopamopnvie pabomvi(c HCNOJb30BaHNEM 000pya0Banus «Touka pocray):
OKcrnepuMeHTaAlIbHASI IPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepeHne nokasaress npeioMIIeHNs BOJIBI.

N3mepenne poKyCHOTO pacCTOSIHUS COOMPAIOIIEH JIMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

HcTropust ucciienoBaHUsl CBETOBBIX SIBJICHHM.

Hcropruueckas peKOHCTpYKLHA Teneckona [ anumes.

N3roroBneHne Kaliengockorna.

Xapaxmepucmuka 0CHOBHbIX U008 0esimelbHOCMU. YTEHUE U 00CYKJICHUE TeKCTa
CTaTell MHTEPHET-CAlTOB, 00CYXJIEHUE JOKIAJ0B U MPE3EHTAlUM, COCTaBICHUE U
perieHue 3aaa4, 00cyx)aeHue cnocoooB pemieHus (moaroroska k OI'D o gpusuke).
DuU3MKa ATOMAa U AaTOMHOI0 A/Apa

Crpoenne aroma. Iloryomenue M HcCHycKaHue cBeTa aromMamu. ONTHYECKHUE
cnektpel. OnbiTel Pezepdopaa. [lnanerapuas moaens atoma. CTpoeHHE aTOMHOTO
anpa. 3apsAaoBO€ U MACCOBOE 4HUCHA. fnepHbIe CHIIBI. DHEPTUsl CBSI3M aTOMHBIX
anep. 3aKOH paJMOaKTHBHOro pacnaga. Anbda- u Oera-pacnagsl. I[IpaBuiia
cMemeHus. fAnepusle peakuuu. [lenenue u cuHTE3 sAnep. SAnepHas >HepreTHka.
Uctounnku »sHeprun ConmHuma u 3Be3d. Peructpaums sAaepHbIX H3ITyYEHUM.
BinsiHue paauMoakTHBHBIX H3IYYEHHM Ha JKMBbIE OpraHus3Mmbl. Jlo3umerpus.
DKOJI0ru4ecKue MpoosIeMbl siIEPHON SHEPTETHKH.

Ipumepnvie memvl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hctopus usyuenus aroma.

N3mepenue KII/] conmneunoi 6aTapen.

HeBuanMble n3iydeHHs B CHIEKTPE HATPETHIX TEN.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIMU: YTEHUE U 00CYK/IeHNE TeKCTa
cTaTeld MHTEPHET-CAalTOB, OOCYXKJICHHE JOKIQJ0B U MPE3CHTAIN, COCTABIICHUE U
penieHue 3aga4, o0cyxaeHue cnocodos pemieHus (noaroroka k OI'D no ¢usuke).

®opmbl opraHuzanuu 00pa3oBaTeIbLHOIO NMpolecca:
- TPYIIIIOBas;

- MHIUBUAYyabHAS,

- (ponTanbHAs.

Benymmue rexHosnornu:



W cronb3yroTesi 3J€MEHTBI CIEAYIOIIUX TEXHOJOTHI: TPOEKTHAS, MPOOIEMHOTO
o0yueHusi, HWHPOPMAIUOHHO-KOMMYHUKAIIMOHHASI, KPUTHYECKOTO MBIIIICHUS,
poOJIEMHOTO IMajora, UTPoBasi.

OcHoBHBIE METOAbI paﬁoTbl Ha YpoOKe:

BCI[YI]_[I/IMI/I METOJaMM O6y‘—ICHI/I$I ABJIAKOTCA . qaCTHqHO-HOHCKOBOﬁ, MECTO
MAaTEMATHYCCKOT'O MOACIINPOBAHMA, aKCMOMAaTHUYCCKUU MCTOM.

D®opMBI KOHTPOJIA:
Tax Kak 3TOT Kypc SBJIE€TCS JOMOJHUTENBHBIM, TO OTMETKA B OajljlaX HE CTaBUTCH.

VYyammiicss yuyuTcss OLEHUBaTh ce0sd M JPYTrUX caM, 4TO IO3BOJSET Pa3BUBATh
YMEHMsI CaMOaHalIW3a MU CIOCOOCTBYET PA3BUTUIO CaMOCTOSTEIBHOCTH, Kak
CBOMCTBY JIMYHOCTH Y4Yallerocs. BpIABICHHE MNPOMEXKYTOUHBIX U KOHEYHBIX
pe3yibTaTOB ydallUXCsl IPOUCXOJUT 4Yepe3 IMPAKTHUECKYI0 JIESITEIBHOCTD;
3a4eTHbIE pabOTHI:

e TeMaTWyeckas TOAO0OpKa 3aJad  Pa3IMYHOTO YPOBHS  CIIOXKHOCTH C
MPEACTABIICHUEM  Pa3HBIX  METOJAOB  pPEHICHUS B BHUJC TEKCTOBOTO
AOKYMEHTA, NMpe3eHTanuu, pJII-aHnManui, BUAeoponKka wia Web -
CTpaHuIbI (caiiTa)

* BBICTaBKa IPOEKTOB, IIPE3CHTALIUN;

* IEMOHCTpAIIMs SKCIEPUMEHTA, KAU€CTBEHHOM 3a/1auyu C KAYeCTBEHHBIM (YCTHBIM
WIN B BHUJIC MPUJIOKEHUSI, B TOM 4YHCIIe, IPE3CHTAINEH) OMMCAaHUEM IpoIlecca Ha
3aHIATHH, (PeCTUBAIEC SKCIEPUMEHTOB; (PU3UUECKHUE OJTUMITUAIBI.

KajennapHo-TeMaTH4yecKoe MUIaHUPOBaHue 7 Kiaace

Ne | HMara Tema ypoka Hcnosb3oBanue [IpUMEYaHue
/Tl | IpOBEACHHUS odopyroBanus
Ilnan | Pakr 1enTpa .
ecTeCTBEHHOHAY4YHOil
U TEXHOJIOTHYeCKOH
HaNpaBJIeHHOCTEM

«Touka pocra»

1. BBeaenune (14)

BBogHoe 3andarue. Llenu u 3agaun KomnerorepHoe

1 Kypca. TexHrnka 6€301acHOCTH. o0opyioBaHuE

2. PoJib S3KCIIEpMMEHTA B KM3HH Yesa0BeKa (34)
Cucrema eMHUIIL, TIOHATHE O Komneroreproe

2 NPSMBIX M KOCBEHHBIX U3MEPEHMsIX | 00opyaoBaHHe
DU3NYECKUN HIKCIIEPUMEHT. O6opynoBanue ajst

Bunas! pusndeckoro skcrepuMeHTa. | JeMOHCTpauui
[Torpemnocts n3Mepenus. Bubl
MOTPELIHOCTEN U3MepeHus. Pacyér
3 MOTPEIIHOCTH U3MEPEHHUSL.

JlaGopaTtopHnast pabota O6opynoBanue st
4 «M3mepeHne oobeMa TBepAOro 71a00paTOPHBIX PaboT




tenay. [IpaBuna opopmiaeHus
71a00paTOpHOIl pabOoTHI.

1 YUYCHUYCCKHX
OIIBITOB

3. Mexanuka (84)

PaBHOMEpHOE U HEpABHOMEPHOE

O6opynoBanue st

5 JIBIDKCHHSL. 71a00paTOPHBIX pabOT
Y YYCHUYECKHUX
['paduueckoe npeacTaBiIeHue
ombITOB (Ha Oa3ze
6 IIBUKEHUS.
KOMIUIEKTOB IS
Pemenue rpaduueckux 3anay, 0rs)
pacuer MmyTu U CpeAHe CKOpOCTH
7 HEPaBHOMEPHOT'O JIBUKCHHSL.
[TonsiTvie MHEPLMH U UHEPTHOCTH.
8 [{enTpobexHas cuia..
9 Cuna ynpyrocTtu, cuiia TpeHus O6opynoBanue st
1a00paTopHbIX paboT
JlaGopaTtopHnast pabota partop p
U YYCHHYECKHUX
«MccnenoBanue 3aBUCUMOCTH
. onbITOB (Ha 0aze
CHUIBI YIIPYTOCTH, BO3HUKAIOIICH B
KOMIUIEKTOB JIS
npyXHUHE, OT CTENeHH IedhopManuu orn)
10 HOPYKUHBD).
JlaGopaTtopHnast pabota
«Onpepnenenue KodPduIreHTa
11 TpPEeHMsI Ha TPUOOMETPEN.
JlaboparopHas paboTa O6opynoBanue st
«MccnenoBanue 3aBUCUMOCTH 1a00paTOPHBIX pabOT
CHUJIBI TPEHUS OT CUJIBI U YYCHHUUECKHUX
HOPMAaJIbHOTO JIaBJICHUSY. OTIBITOB
12

4. 'mapocraTruka (124)

13 [TnorHocTs. 3amaua naps ['epona O6opynoBanue ajst
o JIEMOHCTpALUI
Perenwe 3a1a4 moBbIIEHHOM
CJIO)KHOCTH Ha pacyeT TUIOTHOCTH
14 BEILIECTBA.
Pemienue 3agayu moBbIIEHHOM O6opynoBanue s
15 CIIOKHOCTH JEMOHCTpPALINI
JlaBiieHMe KUIKOCTH M Ta3a. 3aKOH
16 [Tackansa
17 CooOmiaromnuecs CoCyapl.
JlaGopaTtopHnas pabota O6opynoBanue ajst
18 «M3roroBnenue Mozaenu GoHTaHa» | 1abOpPaTOPHBIX pabOT
Y YYEHUYIECKHIX
JlaGopaTtopHnast pabota ¥
ombITOB (Ha 0aze
19 «M3rotoBnenue Moenu GhoHTaHa
KOMILIEKTOB i1t OI'D
3akoH [lackains. /laBnenue B
KUAKOCTSX U razax.
['unpaBiyeckre MaIuHBI.
20 CooOmaromuecs CoCyabl.




Brrrankusaronias cuia. 3aKoH OO6opynoBanue ajst
21 Apxumena. JEMOHCTpALINI
JlaGopaTtopHnas pabota OO6opynoBanue ajst
«BbIICHEHUE yCTIOBUS TIABAHUS 1ab0paTopHEIX paboT
T, U YYCHHUUECKHUX
22 OTBITOB
bnoxk 3ama4d Ha 3akoH Ilackans, OO6opynoBanue st
23 3aKOH ApXHuMena. JIeMOHCTpaIun
bnok 3amau Ha 3akoH [lackans,
24 3aKOH Apxumena.
5. CraTuka (104)
25 brnok. Ppruar. Ob6opynoBanue ams
€MOHCTPALIMI
PaBHOBecue TBepabIX Tean. MOMeHT A pant
26 cuibl.lIpaBuno MOMEHTOB.
Lentp Tsxectu. MccrnenoBanue O6opynoBanue st
27 Pa3IUYHBIX MEXaHHYECKUX CHCTEM | IEMOHCTpAIuit
KomOuHnpoBaHHbIe 3a1a4H,
28 UCIIOJIB3YS YCIIOBHSI PABHOBECHSI.
KomOunnpoBaHHbie 3a1a4u,
29 UCTIONB3YS YCIIOBUSI paBHOBECHUS
JlaboparopHas paboTa O6opynoBanue st
«M3roropnenue paboraroiei 1a00paTOPHBIX pabOT
cuctembl 6110K0BY. OdopmieHue U YYCHHUECKHUX
30 paboTHI. OmbITOB (Ha 0aze
KOoMIUIEKTOB st OI'D
Pa6ota Hax mpoexkToM «bioku».
JlaGopaTtopHnast pabota
«M3rotoBnenue pabdoraromiei
31 CUCTEMBI OJIOKOBY.
JlaGoparopHas pabota Ob6opynoBanue as
«M3roroBnenue paboTaroIIeH 1a00paTOPHBIX pabOT
CUCTEMBI OJIOKOBY. U YYCHHUECKHUX
32 OTIBITOB
33 Odopmnenue paboTHI. KommnsrorepHoe
o0opynoBaHue
34 3amuTa MPOEeKTOB. PYA
KanengapHo-remaTudeckoe miianuposanue 8-9 kiace
Ne Hara Tema ypoka Hcnosb3oBanue [IpUMEYaHue
/11 MPOBEJICHUS o0opynoBanusi
eHTpa
Ilnan | dakr o p .
€CTeCTBEHHOHAYYH it

HaNpaBJICHHOCTEH
«Touka pocra»

M TEXHOJIOTNYeCcKoH

1. Beenenue (14)

1

U 3a]1a41 Kypca.

Beognoe 3ansarue. Lenu

KommnbsrorepHoe
obopynoBaHue




| Texuuka Gesonacuoctn. |

2. TertoBble siBaeHus (5 4)

PaznooOpasue
TEIUIOBBIX SBJICHUM.
TennoBoe pacmmpeHue
teit. JlaboparopHas
paborta

«3MeHeHus JUIMHEI
Teja MPpU HarpeBaHUU U

Komnbrorepnoe
obopynoBaHue
OO6opynoBanue st
n1abopaTopHEIX paboT
Y YYCHUYECKUX
OTIBITOB

2 OXJIQKICHUIY.
IInmaBiaenue u OO6opynoBanue st
OTBEpJCBAHHE. 1a00paTopHEIX paboT
JlaGopaTopHas pabota U YUCHUUYECKHUX
«OTnuBKa ONBITOB (Ha Oa3e
napauHOBOTO KOMIUIEKTOB 1111 OI'D

3 COJIIATHKA
Pemenue omumnuaansix | O6opymoBaHue ajis
3a1a4y JEMOHCTpAIHi
Ha ypaBHEHHUE

4 TEIUIOBOTO OanaHca
CocraB atmMocdepsl, O6opynoBanue st
HaOIIo/IeHUe Tiepexojia | IeMOHCTpaIuil
HEHACBHIIICHHBIX MTAPOB B
HACBIIIICHHBIE.
Brnaxxnocts Bo3yxa Ha
Pa3HbIX KOHTUHEHTAX.

S)

3. DuekTpuyeckue sipjaeHus (84)
Hcropus oTkpsITHA 1 KommnsrorepHoe
NENCTBUA o0opyoBaHue
raJlbBAHUYECKOTO
anemenTa Mcropus
CO3/1aHHUS
351eKTpohopHOU

6 MaIIuHbI
OmnbiTel Bonbra. KommnsrorepHoe
DNeKTpUYECKUM o0opynoBaHue

7 TOK B 3JIEKTPOJIUTAX.
HaOmronenne O6opynoBanue st
3aBUCUMOCTH JEMOHCTPALMI
CONPOTHUBIICHUS
MIPOBOJHHKA OT

8 TEMIEPATYPHI.
JlabGopaTtopHas pabota OO6opynoBanue ajst
«Onpenenenune n1abopaTopHBIX paboT
CTOMMOCTH 1 YYCHHYECKHUX
M3PACXOJ0BAHHOU ombITOB (Ha Oaze
3IIEKTPOIHEPTUH KomIuiekToB st OI'D
10 MOIIIHOCTH
MOTPEOUTENS U 110

9 CUETUHKY»

10 Pemenne onumnuagueix | O6opynoBanue ass




3aJ1a4 Ha 3aKOHBI
MOCTOSIHHOT'O TOKa.
Penienue onuMmnuaaHbIX
3aJ1a4 Ha TCILJIOBOE
JNIENCTBUE TOKA

JIEMOHCTpALII

4. DJIeKTPOMATHUTHBIE SIBJIEHUS (2

4)

11

DIEeKTpOMarHuTHHIE
SIBJICHUSL.
DIEeKTPOU3MEPUTEIILHBIE
pUOOPBHI.
PasznoBugnoctu
3JIEKTPOJIBUTATEIICH.

OO6opynoBanue st
JEMOHCTPALMI

12

MaruuTtHas aHoMasus.
Maruutusie

Oypu

OO6opynoBanue ajst
JEMOHCTPALMI

5. OnTuyeckue siBjaeHusn (2

13

HWctounuku cBeta:
TEIJIOBEIE,
JIFOMUHECIIEHTHBIE

14

DKCIEPUMEHT
HaOII0ICHNE.
MHorokpatrHoe
n300pakeHue

npeaMeTa B HECKOJIbKHIX
IUIOCKHUX 3€pKajlax.
N3rotoBUTh NEpUCKOI U
C €ro IMOMOLUIbIO
MIPOBECTU HAOIIOICHUS

O6opynoBanue st
JIEMOHCTpAIUA

6. YesioBek u npupoaa (1u)

15

ATnbTepHaTUBHbBIE
HWCTOYHUKU

SHepruu. Buasl
3JIEKTPOCTAHIUH.
Hayka u 0e3onacHocTh
JIIOJIEN.

KommnsrorepHoe
obopynoBaHue

16

3aIJ_[I/ITa IIPOCKTOB

7. Kunematuka (3 )

17

Croco0bI OImrcaHus
MeEXaHUYECKOTO
JOBUXXCHUA
OTHOCUTENLHOCTD
ABUXKCHUSL.

CroxxeHne IBMKEHNMH.

O6opynoBanue ajst
JEMOHCTPALIUI

18

Jlabopamopnvie
pabompi:

«M3yueHne nBUKEHUS
CBOOOTHO
M/IAI0IIETO TENay,
«3yuenue
JIBUKCHHSI TeJIa 110

OKPY>KHOCTH

OO6opynoBanue ajst
71a00paTOpHBIX PaboT
Y YYCHUIECKHX
OTIBITOB




19

Onpenenenne CKOPOCTH
PaBHOMEPHOTO
JBUKCHUSI TIPU
WCIIOJIb30BaHUU
TpeHaxkepa

«OeroBast JOPOKKaY.

O6opynoBanue ajst
JEMOHCTPALI

3. Jlunamuxka (44)

Cuta BOJIM, cHIIa
yOEXKICHUS WITH

cwia - pusndeckas
BennunHa? [BuxkeHue
Tea Mmoj ASUCTBUEM

O6opynoBanue st
JIEMOHCTpALII
O6opynoBanue st
71a00paTOPHBIX pabOT
Y YYCHUYECKHUX

20 HECKOJIbKUX CHJI OTIBITOB
Jlabopamopnule Ob6opynoBanue ais
pabomul: «3yueHne 71a00paTOPHBIX pabOT
TPEHUS CKOJIBKEHHS» ¥ YICHUYECKUX

21 OTIBITOB
Junamuka Ob6opynoBanue ais
PaBHOMEPHOTO JIEMOHCTpALIUI
JBUKECHHUSI 110

22 OKPYKHOCTH
ConneyHas cucrema. O6opynoBanue st
OTKpBITHSA HAa KOHYMKE | JEMOHCTpaIui
nepa.

[IepBble UCKYyCCTBEHHBIE
CIIlyTHUKH 3€MJIU.

23

4. Umnyabc. 3aK0H coXpaHeHHsl MMITyJibca (24)

PeaxtuBHOE nBH>keHUE B | KommbrorepHoe

24 pUpoJIE. o0opyI0BaHuE
Paccnenosanue ITII ¢ KommnsrorepHoe
MIOMOIIBIO o0opyoBaHue
3aKOHA COXPaHEHUS

25 HMITyJIbCa

5. Craruka (24)

Jlabopamopnas O6opynoBanue ajst
paboma: 1abopaTopHBIX paboT
«OmnpeneneHne NEHTPOB | U YICHUIECKUX

Mmacc OTIBITOB

pa3IUyYHbIX TeN (Tpu

26 croco6a)»

[IpumMeHeHne npocThIX KommnsrorepHoe
MEXaHU3MOB B o0opyoBaHue
CTPOUTENBCTBE: OT

3eMJISIHKH J10

Hebockpebda

27
Jlabopamopnas OO6opynoBanue ajst
paboma: 1a00paTOpHBIX PaboT
«OmnpeneneHne NEHTPOB | U YICHUIECKUX
Macc pPa3IUYHBIX TeJ OTIBITOB

28 (Tpu crioco6a)»




6. Mexannyeckue Kojgedanusi 1 BOJHbI (1u)

BI/II[BI MAasATHHKOB U UX

O6opynoBanue st

KoJIeOaHui JIEMOHCTpALIMI
KomnebarennHble
CUCTEMBI B IPUPOJIC U
29 TEXHHUKE
7. DJIeKTPOMATHUTHBIE KOJIe0aHUs U BOJHBI (24)
DKcnepuMeHTaIbHas KommnbsrorepHoe
MpOBEPKa obopynoBaHue
30 cBOMCTB DM BOIH.
Uccnenosanue Komnbroreproe
3JE€KTPOMArHUTHOT'O obopynoBaHue
31 m3nyderus: CBU-neun

8. OnTuka (14)

Jlabopamopnas O6opynoBanue st
paboma: 71a00paTOPHBIX padOT
«M3MepeHne mokaszarens | 1 y9eHUIeCKUX
MPETIOMIICHHUS CTEKIIa OIIBITOB
Kaxk oTiimuarorcs
MoKa3aTesu
MPETIOMIICHUS IIBETHOTO
CTeKJIa

32

9. ®u3uKa aToMa u aTOMHOT0 siapa (1)
Bnusinue Komnberoreproe
PaguOAKTUBHBIX o0opynoBaHue
U3ITy4eHUN Ha KUBbIE Komnbroteproe
OpPTraHHU3MBI. o0opynoBaHue

Crioco0b!I 3aIUTHl OT

PalMnOaKTHBHBIX

33 U3JIy4EeHUN

34 3amuTa NPOEKTOB

IIporpamMmMHoe U y4eOHO-MeTOIHIECKOE 0O0ecTiedeHHe

TexHuueckue cpeacTBa 00yueHus

IIPOEKTOP.

KOMHLIOTep C BBIXOJO0M B I/IHTepHeT, My.]'[BTHMeILHfIHBIfI

KommiekTsl yaeOHO-1a00paTopHOTO 000pYA0BaHUE IS
MIPOBEICHUS IPAKTHUECKUX PadoT.

Harnaaasie mocoous

Ta6m/1m>1, MAaKcCThI, ,Z[CflCTByTOH.IHG MOACIH, IICYATHBIC U
HUHTCPAKTUBHBIC ITJIAKATHI 110 U3Yy4Ya€MbIM TEMaM




[{udpoBsie 0Opa3oBaTeIbHbBIC PECYPCHI:

UHTEPHET- bubnmorteka — Bcé€ no npeamery «Puznkay.
pecypcesl http://www.proshkolu.ru
BuneoonsiTel Ha ypokax. http://fizika-class,narod.ru
Enunas xomnekius nu@poBbeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru
WuTepecHble MaTepualibl K ypokaMm (PU3HMKH IO TEMaM;
HarsaHbIe mocobus K ypokam. http://class-fizika.narod.ru
Hudpossie 00pa3oBaTeabHbIE PECYPCHI.
http://www.openclass.ru
DrexkTpoHHble yueOHuKH 10 dusuke. http://www.fizika.ru
npoyue Cepus nuckoB DVD: MynbrumennitHoe yaeOHOe Tocooune
(muckw, . «Harnsinnas ¢pusuka»
nocoous u
) Cepus quckoB DVD: COOpHUK AE€MOHCTPALTOHHBIX OMBITOB

JUISL cpentHeit o0nieo0pazoBarenbHON KO «IIIKoTbHBIH
¢busnuecknii sxciepuMenT» / COBpeMEHHBII r'yMaHUTapHBIN
yauBepcutet 2006

Cepus nuckoB DVD: «QHnukoneus aromay /
INockapnopanus «Pocatomy», 2012

Juck «Atom Ha ciykOe yenoBeky»/ ['ockapmopanus
«Pocatomy, 2001



http://www.proshkolu.ru/
http://fizika-class,narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

ITeuaTHbIe MOcoOOUsA

Y4eOHUK
(aBTOPp,
Ha3BaHHe, roj
H31aHNs,
U3/1aTeJIbCTBO)
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1. bormanos K.1O. «®u3uk B roctsax y ouosnora» M, Hayka,
1986;

2. Kabapaun O.® «Baeypounas padota nmo ¢pusuke» M,
ITpoceenienue 1983;

3. Ilepenpman «3anumarenbHas pusuka» 1-3 gacts M,
Hayka 1980;

4. Tapacos JI.B ®usuka B npupoae M, [Ipoceemienne
1988;

5. Cwmmupaos A.Il., 3axapos O.B. Becénprit 6an u
BJlyMYMBBIN YpoK: PU3HUECKUE 3a0a4U C TUPUIECCKUMU
ycioBusimu. - M.: Kpyroszop, 1994;

6. Ycomnbues A.Il. 3agaun no ¢pu3uKe Ha OCHOBAaHUU
JUTEPATYPHBIX CIOKETOB. - ExatepunOypr: Y-dakropus,
2003;

7.  Enoxosuu A.C. CipaBoYHHK 110 ()U3MKE U TEXHUKE. - M.:
[Ipoceemienue, 2006;

8.  «llo3Haii camoro cebs» / bubmoteka «llepBoe
ceHTA0ps» cepust «Puznkay Boiryck Ne26 2009;

9. Kuxoun UK. Pacckassl o puszuke u ¢pusnkax //
bubimmoreuka «KBanT». Beim. 53. M.: Hayka; 1. pen. ¢pus.-
Mar. JuT., 1986;

10. Tampnepmrreiin JI. 3anumarenbHas pusukay. - M.:
Pocwman, 1998;

11. Mapos M.A1. I1nanerst ConHevyHoit cuctembl. — M.
Hayka, 2011;

12. Tur Tom Hayunsie 3a6aBbl. @u3nKa: ombIThL, (OKYCH U
pasBiedenus: nep. ¢ Gp. - M.: ACT: Actpens, 2007;

13. Yoxkep [Ix. ®usnueckuii peitepsepk. - M.: Mup, 1979.

14. JleonoBuu A.A. ®usndeckuii kaneigockon. - M.: bropo
Ksantym, 1994;

15. Apaxensn M K., Baitamrreiin JI.U.
DIeKTpOOE30MaCHOCTh B KWIBIX 3JaHUAX.- M.:
Oneproaromusaar 1983;

16. Tympumackuii M.E. CO0pHUK KadecTBEHHBIX 33124 110
¢uzuke. M.: «IIpocsemenue» 1965;

17. YOdanosa N.JI. 3annmaTtenbHbie Beuepa o Gpusuke B
cpennent mkozue. M. «IIpoceenenne», 1990.




