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IHHOACHUTEJIBHASA 3ATINCKA.

Pabouas mporpamma no ¢usuke ans 7-9 kimaccoB ocHOBHOM mikoubl Ha 2024-2029 ronsr s
dusuaeckoit madoparopun « TOUKA POCTA» pa3paboTaHa B COOTBETCTBHUHU:

1. ®enepanbubiM 3aKk0HOM OT 29.12.2012 Ne 273-D3 (pexn. ot 31.07.2020) «O6 obpazoBaHumn
B Poccuiickoit deneparum» (¢ u3M. u 1101., BCTyIL. B cuiny ¢ 01.09.2020).

2. IlacrmopToM HamuMoHaNbHOTO MpoekTa «OOpa3oBanue» (yTB. mpesunuymom CoBeTa mpu
[Ipesunente PP mo crparernyeckoMy pa3BUTHIO U HAIMOHAIBHBIM MPOEKTaM, MPOTOKOI OT
24.12.2018 Ne 16)

3. T'ocynapcTBenHoi mporpammoii Poccuiickoit @enepanun «Pa3zputre oOpazoBaHus» (yTB.
[TocranoBnenuem IlpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. or 22.02.2021) «O6
YTBEPKJICHHH TOCY1apCTBEHHOM mporpammbl Poccuiickoit @enepanuu «Pa3Butue oOpa3oBaHus».

4. TIlpodeccmonanbubiM  crangapToM «llemaror (memaroruyeckas JA€ATEIBHOCTH B
JIOIIKOJIbBHOM, Ha4YaJIbHOM OOIeM, OCHOBHOM OOIIeM, CcpeaHeM o0meM o0pa3oBaHuN),
(BocniutaTenp, yuurtenb)» (ped. or 16.06.2019) (Ilpuka3 MunucrepcTBa Tpyna U COLHUAJIBHON
samutel PO or 18 oxTabps 2013 1. Ne 544nH, ¢ u3MCHEHUSMHU, BHECEHHBIMH ITPHKA30M
Munuctepcera Tpyaa u couzamiutel PO ot 25.12.2014 Ne 11151 u o1 5.08.2016 . Ne 422n).

5. MeroauyeckuMU  PEKOMEHIAIMSIMU O  CO3JaHUI0 U (PYHKIMOHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OPraHU3AIMIX, PACTIONOKEHHBIX B CEJIbCKONM MECTHOCTU U MaJbIX FOPOAaX,
IEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOH U TEXHOJOrHMYecKkod HampasieHHocTel («Touka
pocta») (YTBepkaeHbl pacnopsbkeHrneM MunuctepcrBa npocsetnenns: Poccuiickoit denepanuu ot
12 suBapst 2021 1. Ne P-6)

6. MeToauuecKUMH DPEKOMEHIAIMSAMH [0 CO3JaHHI0 M (YHKIIMOHHPOBAHUIO JIETCKUX
TexHonapkoB «KBantopuym» Ha 0aze o011e00pa3oBaTeabHBIX OpraHu3anuil (yTB. pacnopskeHueM
Munuctepcersa npocsenienus: Poccuiickont @enepanyu ot 12.01.2021 Ne P-4).

[lporpamma  ompenenser  coiepKaHWe M CTPYKTypy  yd4eOHOro  marepuana,
II0CJIEI0BATEIBHOCTh €r0 M3y4eHUs, IyTH (OPMUPOBAHUS CHCTEMbl 3HaHUH, YMEHUH U cOCOOOB
NeSITeIbHOCTH, Pa3BUTHA, BOCIUTAHHMS W COLMANM3anuu ydamuxcs, Ilpeamaraemas mporpamma
peanu3yercsi ¢ IoMolblo yueOHo-Meroanyeckux koMiuiekToB (YMK). YMK s kaxjoro kiacca
BKIIIOYAeT: Y4YeOHUK, 3aJauyHUK, METOJUYECKHE MaTepHaibl JJsl YYUTENs, CAaMOCTOSTEIbHBIC U
KOHTPOJIbHBIE paboThI, TeTpaab Ul JabopaTopHbIX paboT; [lmanupyrorcs cneayromue ¢Gopmbl
OpraHu3alii y4eOHOTo mporecca: (poHTaTbHBIC; KOJUIEKTHBHBIC; TPYIOBHIE;, paboTra B mape;
UHIMBUyanbHble. B npenogaBanuu npeamera OyayT UCHOIb30BATHCS CIEAYIOIINE TEXHOJIOTHU U
METO/Ibl: JIMYHOCTHO-OPUEHTUPOBAHHOE 00yUueHue; mpodiaemMHoe o0yuenue; auddepeHIupoBaHHOE
o0yuyeHHe; TEXHOJOrMH OOYy4YeHHsT Ha OCHOBE pEIIeHUs 3a/ady; METOAbl HHIMBHIYaJbHOTO
oOyuenus; OcoOeHHOe 3HAayeHHEe B MpeNnoAaBaHUM (U3UKU HMMEET UIKOJIbHBIN (u3ndecKuit
HKCIEPUMEHT, B KOTOPBIH BXOJAT JIEMOHCTPALMOHHBIA SKCIHEPUMEHT M CaMOCTOSTEIbHbIE
nabopatopHble pabOThl yHalIuXcs Ha OCHOBE IIU(PPOBOI 1abOpaToOpuH.

esabro n3yyenusi GU3MKH B OCHOBHOM LIKOJIE SBJIACTCH:

1) 6 nanpasnenuu TUYHOCMHOZ20 paA36UMUA

- BOCIIMTaHUE TOTOBHOCTH OOYYarOIMXCsS K CaMOPA3BUTHIO U CaMOOOpPa30BaHHUIO Ha OCHOBE
MOTHBAINH K 00yYEHHIO U TTO3HAHUIO;

-opMupoBaHMEe IIEHHOCTHM 3JI0pOBOro W  Oe3omacHoro oOpas3a JKM3HM, IPaBHI
WH/INBUIYAIBHOTO W KOJUIEKTUBHOTO OE30MaCHOTO TIIOBEICHUS B UpPE3BBIYANHHBIX CHUTYAIHSIX,
YTPOXKAIOIIUX KU3HH U 3T0POBBIO JIIOJIEH, TPaBUJI TOBEIEHHUS HAa TPAHCIIOPTE U HA JI0pOrax.

-BOCTITaHUE yOeKIEHHOCTH B BO3MOXKHOCTHU TIO3HATHh MPUPOY, HEOOXOAMMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUS JOCTHKEHUM HAayKHd M TEXHOJOTMH JUIS JalbHEHIIEro Pa3BUTHS UEIOBEUYECKOTO
00111eCTBa;

-pa3BUTHE YBaXXEHMS K TBOpLAM HAyKH M TEXHHMKH; OTHOLICHMS K (PU3MKE KaK K DIEMEHTY
o011euen0BeYecKoil KyJIbTypHl;

2) 6 Memanpeomemnom HaAnpagIeHUU

- OCBOEHHE 3HAHUH 0 MEXaHMUYECKUX, TETJIOBBIX, JIEKTPOMAarHUTHBIX i KBAHTOBBIX SBIICHHSX;
BEJIMYMHAX, XapaKTEPU3YIOUIMX 3TH SBJCHHUS; 3aKOHAX, KOTOPbIM OHM IMOAYMHSIOTCS; METOoAax



HAYYHOT'O MMO3HAHMS MPUPOAbI U (POPMUPOBAHUS HA STOW OCHOBE NMPEACTaBICHUH O (PU3NYECKOM
KapTUHE MUPA;

- OBJIQJICHUE YMEHMSMHU TPOBOAMTH HAOMIONEHUS MPHUPOIHBIX SIBJICHUH, OMNHCHIBATH M
000011aTe pe3yapTaThl HAOIIOAEHUH, HCIOJIB30BaTh IPOCTHIE W3MEPUTENIbHBIE NPUOOPHI AJIS
U3y4eHUs] (PU3MUECKUX SIBJICHUN; MPEACTABIATh Pe3yIbTaThl HAOMIOJCHUN MIIM U3MEPEHUH B BHJE
TabauL, rpaduKOB M BBIABIATE HA 3TOW OCHOBE SMIIMPUYECKHE 3aBUCUMOCTH; INPUMEHSThH
NOJyYCHHbIE 3HAHUS s OOBSICHEHUS Pa3HOOOPA3HBIX NPUPOAHBIX SBICHUH M IPOLIECCOB,
IPUHIUIOB AEHCTBUS BAKHEUIINX TEXHUUECKUX YCTPOICTB, AJIs pelIeHus PU3NUECKUX 3a1a4;

- Pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYalIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN B
nporecce pemeHus (GU3MUECKUX 3a7ad U BBINOJHEHHS HKCIEPUMEHTANBHBIX HCCIECI0BAHUMN;
CHOCOOHOCTH K CaMOCTOSITEIbHOMY NMPHOOPETEHNIO HOBBIX 3HAHHMH MO (PU3MKE B COOTBETCTBHUM C
KU3HECHHBIMH TOTPEOHOCTSIMH U MHTEPECAMH;

- HCIIOJIb30BaThb KOMIIBIOTEPHbIE TEXHOJOIMU Ui pelleHUs HWHQOPMALUMOHHBIX U
KOMMYHHUKAIIHOHHBIX Y4EOHBIX 3aj]ad, B TOM YHMCIIC: BBIYUCICHHE, HAMCAHUE MUCEM, COUMHEHUH,
JIOKJIa/10B, pedepaToB, CO3JaHUE IPE3EHTALMN U JIp.;

[Tnanupyemble pe3yabTaThl OCBOSHHS y4eOHOTOo npeamMeTa «Dusnkay.

JIMYHOCTHBIMU pe3yJsibTaTaMu 00ydeHus ¢pusuke B 7-9 kaccax sBISIOTCS:

- c(OPMHPOBAHHOCTH TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKHX
CHOCOOHOCTEH yyaIuxcs;

- yOeXJEeHHOCTh B BO3MOXKHOCTH TIO3HAHUS TPUPOABI, B HEOOXOIUMOCTH Pa3yMHOTO
WCIIOJIb30BaHUsl TOCTH)KEHUN HAyKU W TEXHOJOTMH Ul JajJbHEMIIEro pa3BUTHs 4YEJIOBEUECKOIO
o0miecTBa, yBa)XEHHE K TBOPLAM HAyKH M TEXHUKH, OTHOIIEHHE K (H3MKE KaK DIIEMEHTY
00111€4eI0BEYECKON KYJIBbTYPHI;

- CaMOCTOSITEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUHN U MPAKTUYECKUX YMEHMUI;

- TOTOBHOCTb K BBIOOPY JKU3HEHHOI'O IyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEpECaMH U
BO3MOKHOCTSIMU;

- MoTHMBaLus O0Opa30BaTENbHOW JEATEIBHOCTH IIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPHUEHTHPOBAHHOI'O ITOAXO0AA;

- (opMHUpPOBaHME LIEHHOCTHBIX OTHOIIEHUM ApPYyr K JIpyry, YUUTEII0, aBTOpaM OTKPBITUH U
n300peTeHmH, pe3yibTaTaM 00ydeHUsI.

MertanpeamMeTHbIMHU pe3yJbTaTaMu 00y4yeHUs pU3uKe B 7-9 Kiaccax sBISIOTCS:

- OBJIJICHUE HABBIKAMH CaMOCTOSTEIBHOTO IPUOOPETEHNs] HOBBIX 3HAHUM, OpraHU3aIiu

- y4eOHON NeSTEeNbHOCTH, MOCTAHOBKH IIe€JIeH, TUIAaHUPOBAHHUS, CAMOKOHTPOJS M OICHKU
pE3yJIBTaTOB CBOEH JAEATEIbHOCTH, YMEHHSMH NPEIBUIETb BO3MOXKHBIE PE3YJbTaThl CBOMX
NEeNCTBUI; MOHMMAaHKE Pa3aInduii MeX/1y UCXOIHBIMU (paKTaMH U TUIOTE3aMU Ui UX OObSICHEHNUS,

- TEOPETHYECKUMHU MOJEISIMU M pealbHbIMM OOBEKTaMH, OBJIQJICHUE YHHMBEPCAIbHBIMU
y4eOHBIMU JEHCTBUSIMM Ha TNpUMepax THUHoTe3 Uil OOBSCHEHHS M3BECTHBIX (DaKTOB U
HKCIEPUMEHTAIBHOM MPOBEPKU BBIIBUTAEMBIX THIOTE3, Pa3pabOTKH TEOPETHUECKUX MOJeneil
MPOLECCOB WIIH SIBJICHUI;

- (popMHpOBaHUE YMEHUI BOCIIPHUHHUMATh, NepepadaThiBaTh U MPEIbSBIATH HHPOPMALIUIO B
CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKON (popMax, aHAIM3UPOBATH U INepepadaThiBaTh MOJIYYEHHYIO
UHPOPMALIMIO B COOTBETCTBHM C TOCTAaBJICHHBIMH 3a/la4aMH, BBLIEISATh OCHOBHOE COJEpKaHUE
MMPOYHUTAHHOI'O TCKCTA, HAXOAUTH B HEM OTBCTHI HA IMOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €ro,

- IpHUOOpETEeHHE OmbITa CAMOCTOATENBHOTO IOMCKA, aHajiu3a M oTOopa HH(pOpMAIMU C
HCIIOJIB30BAHHUEM PA3JIMYHBIX UCTOYHUKOB W HOBBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOIOTHI AJIg peIICHUA
MI03HABATEJIbHBIX 33/1a4;

- Pa3sBUTHUC MOHOJIOTHYECKON H )manomquKoﬁ pc€un, YMCHUSA BbIpaXaTb CBOWU MBICIHN H
CIOCOOHOCTH BBICIYIIMBATh cOoOecelHUMKa, MOHMMAaTh €ro TOYKY 3pEHHus, NpU3HaBaTh MPaBO
JPyroro 4ejoBeKa Ha MHOE MHEHHE;

- OCBOEHHME NPUEMOB ACHCTBUM B HECTAHIAPTHBIX CUTYyalUsX, OBJIAJECHHUE 3BPUCTHUYECKHMHU
METOJJaMH pelIeHUsl TPoOIeM;

- (opmupoBanue ymeHuii paboTaTh B TpyMNIle C BBHIMIOJHEHHEM pPA3JIMYHBIX COLMAIBHBIX
poneﬁ, MNPEACTABIATEL U OTCTAWBAThL CBOU B3TJIAABI U y6e>1<11eHI/1$[, BECTHU JHUCKYCCHUIO.



IIpenmeTHbIMH pe3yjbTaTamu 00yueHusi pusnke B 7-9 Kiaccax sABJIAAKOTCA:

- (QopmupoBaHuE TPEACTABICHUNH O 3aKOHOMEPHOW CBSI3U W TIO3HABAEMOCTH SIBJICHHIA
npuposbl, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHHSA, O CHUCTEMOOOpasyromeil ponu (GU3MKH s
pPa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHA W TEXHOJIOTHMH; HAYYHOIO MHUPOBO33PEHUS KaK
pe3yJibTaTa U3y4eHus OCHOB CTPOCHHS MaTepuu U (QyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

- 3HaHUA O MPUPOAE BAKHEUIINX (PU3NYECKHUX SBICHUN OKPYKAIOUIETO MHUPa M MOHUMAaHUE
cMbIcia -(pU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUYCHHBIX SBIICHUM;

-popMupoBaHuEe TEpPBOHAYAIBHBIX MPEACTABICHUI O (QU3NYECKONW CYIIHOCTH SIBJICHHM
npupoabl  (MEXaHMYECKUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX M KBAHTOBBIX), BHJIAX MaTEpUU
(BelecTBO U MoJIe), IBUKEHUH KaK CIIOcO0e CyIeCTBOBAaHUSI MaTepUU;

- YCBOCGHHME OCHOBHBIX HJCH MEXaHUKH, ATOMHO-MOJIEKYJIIDHOTO YYE€HHS O CTPOCHUH
BEIIECTBA, JJIEMEHTOB JJIEKTPOAMHAMUKH U KBAaHTOBOW (DU3MKH;, OBJIAJCHUE MOHITHIHHBIM
anmapaToM U CUMBOJIMYECKUM SI3BIKOM (PH3UKH;

-YMEHHS 0JIb30BaThCsl METOIaMU HAYYHOT'O MCCIIEOBAHUS SABJICHHUI MPUPO/IbI, IPOBOAUTH

HaOJIOeHUs, IUIAHUPOBATh U BBINOJIHATH OSKCIEPUMEHTHI, 00pabaThIBaTh pPE3yIbTATHI
U3MEpPEHU, MPEJCTaBIsITh Pe3yJbTaThl U3MEPEHHI C MOMOIbI0 Tabnul, rpagukoB u dopmyi,
OOHapy»UBaThb 3aBHUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMHU, OOBSCHATH IOJIYYCHHbIE
pe3yiabTaThl U J€1aTh BBIBOJIbI, OLICHUBATh I'PAHULIbI IOTPEIIHOCTEN PE3yJIbTaTOB U3MEPEHMUIL;

- YMEHHUS MPUMEHATh TEOPETHUYECKHE 3HAHUS MO (PU3KMKE HA MPAKTHKE, peIaTh GU3NIECKUe
3a/1ayu Ha IPUMEHEHUE TOJyYECHHbIX 3HAHUN;

- YMEHUS U HaBBIKU MPUMEHSTH MOJIYYCHHBIC 3HAHUS U1 OOBSICHEHHS IPUHITUIIOB JEHCTBUS
BXHEHIIINX TEXHUYECKUX YCTPONCTB, (pabOThl) MAIIMH U MEXaHU3MOB, CPEJCTB MEPEABIKECHUS U
CBSI3U, OBITOBBIX NPUOOPOB, TPOMBIIIICHHBIX TEXHOJOTHMYECKHUX IPOIECCOB, PEIICHUS
MPAKTUYECKUX 3a7ad TOBCEIHEBHOM >KM3HM, oOecrmeueHusi O€30MacHOCTH CBOEH IKU3HU,
PalMOHAIBHOTO IMPUPOJONOIB30BaAHUS U OXPAHBl OKPYXKAKOLIEH Cpenbl; BIMSIHUSA TEXHUYECKUX
YCTPOWCTB HAa OKPY>KAOUIYIO CPELy;

- OCO3HAHME BO3MOXKHBIX MPUYUH TEXHOTEHHBIX M 3KOJOTMYECKUX KaTacTpod. OCO3HaHHE
HEOOXOJUMOCTH TPHUMEHEHUs JOCTHKEHHM (U3MKM U TEXHONIOTUH i1 PalMOHAIBHOTO
IIPUPOJOIIOIB30BAHMS;

- OBJIaJICHHE OCHOBaMHU 0€30I1aCHOTO0 HCIOJB30BAaHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
ANEKTPUYECKUX W MArHUTHBIX TOJIEM, 3JIEKTPOMArHUTHBIX W 3BYKOBBIX BOJIH, €CTECTBEHHBIX W
MCKYCCTBEHHBIX HOHM3HPYIONIMX W3IyYeHH BO U30ekKaHME WX BpPEIHOTO BO3ACHCTBUS Ha
OKPY’KAOIIYIO CpEly U OPTaHHU3M YEJIOBEKa;

-(opmupoBanue yOex1eHUsI B 3aKOHOMEPHOM CBSA3M M MMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, B
OOBEKTUBHOCTH HAYYHOI'O 3HAHHUSA, B BBICOKOW LIEHHOCTH HAyKW B Pa3BUTUU MaTepUaIbHOU U
JlyXOBHOU KYJIBbTYPBI JIIOIEH;

- pPa3BUTHE TEOPETHUECKOI'O MBIIIJIEHUS HAa OCHOBE (OPMUPOBAHMS YMEHUH yCTaHaBIMBATh
(bakThl, pa3nuyaTh NPUYUHBI U CIEACTBUS, CTPOUTH MOJEIU U BBIBUTATh TUIIOTE3bI, OTHICKUBATH U
(bopMyIIMpOBaTh TOKA3aTENbCTBA BHIABUHYTHIX TMIIOTE3, BHIBOJUTH U3 SKCIIEPUMEHTAIbHBIX (PaKTOB
U TEOPETHUECKUX MoJieNiel (U3HMUecKue 3aKOHBI;

- Pa3BUTHE YMEHHs IJIAHUPOBATh B IOBCEIHEBHOW JKU3HU CBOM JEHCTBHS C NPUMEHEHUEM
MOJIyYEHHBIX 3HAHUW 3aKOHOB MEXAHMKH, BJEKTPOJAMHAMHUKH, TEPMOJAMHAMUKH U TEILIOBBIX
SBJIEHUH C LIETIbI0 COEpEKEHUS 310POBbSI;

- (hopMupoBaHHE MPEICTABICHUI O HEpPAIlMOHATHHOM HCIOJIB30BAaHUH MPUPOIAHBIX PECYPCOB
W DHEpPruM, 3arpsi3HEHUM OKPYKAIOIIEW Cpenbl Kak CIEICTBHE HECOBEPIICHCTBA MAIlUH H
MEXaHU3MOB.

- KOMMYHUKAaTHBHBIE YyMEHUS: JOKJIAIbIBaTh O pe3yjbTaTaXx CBOEro MCCIIEIOBaHNUS,
y4acTBOBaTh B JMCKYCCHHU, KpPAaTKO M TOYHO OTB€YaTh HA BOIPOCHI, MCIOJIb30BaTh CIPABOYHYIO
JUTEPATYyPy U JPYTryie UCTOUHUKHU UH(HOpPMAITUH

BbInyCKHUK HAYy4YUTCH:
- cobmojarh mpaBwiia O€30MacHOCTM U OXpaHbl TpyAa Npu pabore c y4yeOHBIM H
1a00paTOPHBIM 000PYI0BaHHUEM;



- TIOHMMaThb CMBICI OCHOBHBIX (U3NYECKUX TEPMHUHOB: (U3MUECKOE Tello, (U3UUECKOEe
sBlieHUE, (PU3NYECKasi BeIMYNHA, €IMHUIBI U3MEPEHHUS; paclio3HABaTh MPOOJIEMBI, KOTOPbIE MOKHO
PEIIUTh TIPU MTOMOIIU (PU3NIECKUX METOIOB;

- aQHANU3MPOBATh OTIEJIbHBIC JTalbl MPOBEICHUS HCCIECIOBAHUM M HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOICHUHN U OIBITOB;

- CTaBUTb OIIBITHI [0 UCCIEAOBAHUIO (DU3NYECKUX SIBJICHUM WM (PU3HMUECKUX CBOMCTB Ten 0e3
UCTIOJIb30BaHUS TIPSIMBIX U3MEPEHUH;

- npu 3ToM (opmyimpoBaTh TmpobiemMy/3amady y4eOHOro HSKCIEPUMEHTa; COOMpaTh
YCTaHOBKY U3 MPEJIOKEHHOT0 000pyI0BaHMUS;

- IPOBOJIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI.

[Ipumeyanwue.

[Ipu mpoBeneHWH UCCIENOBaHHUS (PUINUCCKUX SBICHUH HW3MEPHUTEIbHBIC MPUOOPHI
MCIOJIB3YIOTCS JIMIIB KaK JaTYUKH U3MEpeHUs (PU3MUECKUX BEIUYUH.

3anucu TOKa3aHUHM MPSIMBIX W3MEPEHUN B ITOM clydyae He TpeOyeTcs. MOHUMATh POJb
9KCIIEPUMEHTA B MOJYYEHUH Hay4yHOH MH(OpMAIMK; NMPOBOIUTH MPSAMbIE U3MEPEHUS (PU3NUECKHUX
BEJIMYMH: BpPEMs, paCCTOSIHHE, Macca Tena, o0beM, cuila, TeMIeparypa, aTMochepHoe ITaBiIeHHE,
BJIQXKHOCTh BO3/yXa, HANpsOKEHUE, CuUjla TOKa, paJualloHHBIM (OoH (C HUCHOJIB30BaHUEM
JIO3UMETPA); TMPU 3TOM BBIOUPATH OMTUMAIBHBIA CIIOCOO U3MEPEHUS M MCIOJIb30BaTh POCTEHINNE
METO/IbI OI[EHKU MOTPEIIHOCTENH U3MEPEHHIA.

[Tpumeyanue.

Jlro6as yuebHast mporpamMma J10JKHA 00ecreurBaTh OBIaJICHHUE MPSIMBIMUA U3MEPEHUSIMHU BCEX
MIEPEYUCIICHHBIX (DU3MUECKUX BEIIMYUH.

- POBOJIUTH UCCIIEJIOBAHKUE 3aBUCUMOCTEH (DU3HUECKUX BEIHYUH C UCIIOIB30BAHUEM MPSIMBIX
U3MEpPEHUIl: TPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHUPOBATH pPE3yJbTaThl IOJYYCHHON
3aBHCUMOCTH (PM3NYECKUX BEJIMYMH B BUJE TaONHIl U TpadUKOB, AeNaTh BHIBOABI IO pe3ylibTaTaM
WCCJIC/IOBAHHS,

- MPOBOJIUTH KOCBEHHbIE M3MEpeHHsI (U3MUECKUX BEIMYWH: MPH BBIMOJHECHHUH H3MEPEHUN
coOuparh SKCICPUMEHTAILHYIO YCTAaHOBKY, CIEAYs MPEIJIOKEHHOW HHCTPYKIMH, BBIYHCISATH
3HaYeHHE BEIMYMHBI M AHATU3UPOBATH MOJYYEHHBIE PE3yJbTaThl C YYETOM 3aJlaHHOW TOYHOCTH
WU3MEPEHUI; aHAIM3UPOBATh CHTYAIMH MPAKTHKO-OPHCHTHUPOBAHHOTO XapaKTepa, Y3HABaTh B HHUX
MPOSIBIICHUE M3YYCHHBIX (PU3NYECKUX SBICHHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTh MMEIOIIUECs
3HAHUS JUTSI UX OOBSICHCHHS,

- TOHUMATh MPUHIUIIBI ACUCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, YCIOBHS UX
0€30MMacHOTO UCTIOIH30BaHMS B IIOBCESTHEBHOM KU3HU;

- HCIOJIb30BaTh MPHU BBHIMOJHEHHHM YYEOHBIX 3aad HAyYHO-TIOMYJSIPHYIO JHTEpaTypy O
(U3HYECKUX SIBIICHUSX, CIIPABOYHBIC MAaTEpHAJIBI, pecypchl MIHTepHET

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

- OCO3HaBaTh IIEHHOCTh HAy4yHBIX MCCIEIOBaHUN, pOIb (U3UKM B  PaACIIUPEHUHU
NpeCTaBICHUN 00 OKPYXKAFOIIEM MUPE U €€ BKIIAJ B yIyUYIIEeHUE KauecTBa KU3HH,

- HUCHOJb30BAaTh MPUEMBI MOCTPOCHUS (HU3UUYECKUX MOjeNed, Moucka U (HOpMYIUPOBKU
A0Ka3aTCJIbCTB BBIABUHYTBIX THIIOTE3 M TCOPETHUYCCKHUX BBIBOAOB HAa OCHOBC OMIIMPUUYCCKU
YCTAHOBJICHHBIX (DaKTOB;

CpaBHHUBATb TOYHOCTb HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BEJIMYMH 110 BEIWYHMHE WX OTHOCHTEIBHOM
HOTPEIIHOCTH PU MPOBEICHUH MPSIMBIX U3MEPEHUI;

- CaMOCTOATECJIIbHO IMMPOBOANUTE KOCBCHHBIC UBMCPECHUA U UCCIICIOBAHUA (1)I/I3I/I"IeCKI/IX BEINYNH
C HCHOJBb30BAHUEM Pa3IMYHBIX CIIOCOOOB M3MEpeHUs (PU3NYECKHX BEIHMYMH, BBIOMpPATh CpelCTBa
U3MEpPEHUs] C Yy4YyeTOM HEOOXOAMMON TOYHOCTH H3MepeHui, OOOCHOBBIBaTH BBHIOOpP crocoba
U3MEpEeHus], aIeKBaTHOTO MOCTABJIECHHOH 3a/a4e, MPOBOJUTH OIIEHKY JOCTOBEPHOCTH MOJIYUYEHHBIX
PE3YIBTaTOB;

- BOCIPUHMMATh HHGMOpMAIMIO (PU3MUECKOrO0 COJEpXkKAHUSA B  HAYUYHO-TIOMYJISIPHON
JUTEpaType M CPEACTBaX MacCOBOM WH(POpMANUM, KPUTHYECKH OIICHHBATh IOJYyYCHHYIO
UHOPMALINIO, aHATU3UPYSI €€ CoIep)KaHue U JaHHble 00 HCTOUHUKE HH(OpMAaIH;

- co3aaBaThb CcOOCTBEHHEIE MMUCHbMEHHBIE U YCTHBIC COO6HICHI/I$[ (6] (1)I/I3I/I"IeCKI/IX SBJICHUAX Ha



OCHOBE HECKOJBKHX HCTOYHMKOB HH(OPMAIMHU, COMPOBOXKIATh BBICTYIUICHHE IPE3CHTAIUEH,
YUUTBIBasE 0OCOOEHHOCTH ayIUTOPUH CBEPCTHHUKOB.

Mexanu4yeckue siBJICHHSA

BbINYCKHUK HAYYUTCH!

- pacno3HaBaThb MEXaHUYECKUE SIBJICHUS U OOBSACHATH HAa OCHOBE HMEIOUIMXCSA 3HAHHM
OCHOBHBIE CBOMCTBA WJIM YCIOBUS NPOTEKAHWS ITUX SIBJICHUW: PABHOMEPHOE M HEPABHOMEPHOE
JBJKCHHE, PaBHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE, OTHOCUTEIbHOCTH
MEXaHUYECKOT0 ABUKEHHsI, CBOOOJIHOE MaJIeHHUE TeJ, PaBHOMEPHOE IBUKEHHE MO OKPY>KHOCTH,
WHEpLUs, B3aUMOJCHUCTBUE TEJ, PEaKTUBHOE JBHKCHUE, Iepelada AAaBICHUSA TBEPAbIMHU TEJIAMH,
KUAKOCTAMHM U TrazaMu, aTtMocdepHoe [aBjeHHe, IUIaBaHHE TeJl, PAaBHOBECHUE TBEPABIX Tell,
UMEIOIIMX 3aKPEIUICHHYI0 OCh BpalleHUs, KojeOaTeIbHOe [BHIKEHHE, PE30HAHC, BOJIHOBOE
JBUXKEHHE (3BYK); --OIUCHIBATh M3YUYCHHBIC CBOMCTBA TEN W MEXaHUYECKUE SIBJICHHSI, HUCIOJIb3YS
¢u3nvecKkrue BENMYMHBL: MyTh, IEPEMELICHHE, CKOPOCTh, YCKOPEHHE, MepHo] oOpalieHus, Macca
TeNa, IJIOTHOCTh BEUIeCTBa, cuja (CHja TSKECTH, CHJA YHPYTOCTH, CHJIa TPEHHs), JaBJICHUE,
UMITYJIbC Tella, KHUHETHYeCKas »JHEPrus, IOTCHLIUANbHAS DJHEPrusi, MeXaHudeckas pabora,
MexaHuyeckass MomHocTs, KIIJI mpu coBepuieHHMH paOOThl € HCIOJIB30BAHUEM IPOCTOTO
MeXaHHU3Ma, CHJia TPEHUs], aMIUIUTY1a, IEPUOJ] U YacTOTa KOJeOaHUM, UIMHA BOJHBI U CKOPOCTh €€
pacrnpocTpaHEHHs; MPH OMHCAHUU TMPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICT HCIOJIb3YEMBbIX
BEJIMYMH, UX 0003HAUYEHUS W CIUHHIIBI MU3MEPEHUs, HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(bu3NYECKYI0 BEIUYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIISATH 3HaYCHHE (PU3NUECKON BEIIMYUHBL,

- aHaJIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKUE SIBJICHUSI U MTPOLIECCHI, MCIIOJIB3YA (pu3nueckue
3aKOHBI: 3aKOH COXPAaHEHUs! YHEPTuH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHLIUI CYNEPIO3ULUU CUII
(maxoxpaenue paBHoxaeucTByromieit cunel), I, 11 u III 3akonsr HproTOHA, 3aKOH CcoxpaHEHUs
uMIlyJbca, 3akoH ['yka, 3akoH [lackand, 3akoH Apxumezna; NpuU 3TOM pa3audyarTbh CIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

- pa3nuyaTh OCHOBHBIE MPHU3HAKU M3YyYEHHBIX (PU3NYECKUX MOJIENel: MaTepuaibHas TOUYKa,
WHEpLUaIbHAsA CUCTEMA OTCUETA;

- pemiath 3a7ayd, MCIONb3Yys (PU3UUECKHe 3aKOHBI (3aKOH COXPAHEHUS HSHEPTUH, 3aKOH
BCEMHUPHOIO TAroreHus, npuHuun cynepnosuuunu cwi, I, II u III 3akonsr HeroTona, 3akoH
COXpaHEHHUS UMITyJbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u popmyJbl, CBA3bIBAIOIINE
¢uznyeckue BeIUYUHBI (MyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IJIOTHOCTh BEIIeCTBa, CUJIa,
JIaBJIeHUE, UMIYJIbC TeJIa, KUHEeTHYEeCKasi SHEepTrHs, MOTeHIIMabHAs! SHEPrHsl, MeXaHndeckas pabora,
MexaHuueckass mouHocts, KIIJ[ mpocToro mexanusma, cuila TPEHHsI CKOJIbKEHUsS, Ko3(UineHT
TPEeHUus, AaMmIUIUTyJa, TMEepUuoJ M YacToTa KoJieOaHWM, JJIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHus): Ha OCHOBE aHajM3a yCJIOBHS 3aJjaud 3alHChIBaTh KPaTKOE yCIOBHUE, BBIICIATH
¢du3nyeckre BeIMYUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE /ISl €€ PELIeHUs, TPOBOIUTh PACUETHI
Y OLIEHUBATh PEAJILHOCTD MOJYyYEHHOT0 3HaUeHUs (PU3MUECKOI BEINYNHBI.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH!

- HCTOJIH30BATh 3HAHUSI O MEXAHWYECKHX SIBICHUSAX B TOBCEIHEBHOM KU3HU JUIsl 0OecrieueHHsI
0€30MacHOCTH MpHU OOpALIEHUH C MPUOOpPaMU U TEXHUYECKUMH YCTPONCTBAMH, JUIsI COXpAaHEHUS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHNUS B OKpY Kartollei cpejie;

- IPUBOJIUTH MTPUMEPHI MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NUECKUX 3HAHUNA O MEXaHUYECKHUX
SBJICHUAX U (PU3NYECKUX 3aKOHAX;

- IPUMEPBI UCTI0JIb30BaHUSI BO3OOHOBIISIEMBIX UCTOYHUKOB 3HEPTUH;

- DKOJIOTMYECKUX TOCIEACTBUN UCCIIEJOBAHHSI KOCMUYECKOTO POCTPAHCTB;

- pa3iuyaTh TpaHUIlbl TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHMMATh BCEOOLIUH XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpPAHEHUs MEXaHHYECKOM SHEpruH, 3aKOH COXpPaHEHHs
UMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHMsS) U OTPAHUYEHHOCTh MCHOJb30BAaHUS YAaCTHBIX 3aKOHOB
(3axoH 'yka, Apxumena u 1ip.);

- HAXOJUTh 4J€KBATHYIO IIPEUIOKEHHON 3a/1aue (GU3NYECKYI0 MOJIENb, pa3pemarb Ipodaemy
KaK Ha OCHOBE MMEIOLIMXCS 3HAHUI 110 MEXAHUKE C UCIIOJIb30BAHUEM MAaTEMaTHYECKOro anmnapara,
TaK U IPU MOMOLIY METO/I0B OLIEHKHU



TenysoBbie IBJIeHUS

BbinyCKHUK HAYYUTCH:

- pacro3HaBaTh TEIUIOBHIC SIBIICHHUS W OOBSICHATH Ha 0a3e MMEIONIMXCS 3HAHWK OCHOBHBIC
CBOMCTBA WM YCIIOBUSI MPOTEKAHUS STUX sBICHUWM: Muddy3us, u3MeHeHHe oObema Tel MpHu
HarpeBaHuu (OXJXKICHUH), OOJbIIAs CKUMAEMOCTh Ta30B, Majas C)KHMAEMOCTh >KHIKOCTEH H
TBEPJBIX TET,

- TEIJIOBOE PaBHOBECHE, MCTIAPECHHE, KOHICHCAIUs, TUIABJICHHE, KPUCTAUIM3alUs, KUTICHHE,
BJIQKHOCTh BO3JyXa, pas3JIMYHbIe CIOCOOBI Teruionepeaaun (TEeIIONPOBOIHOCTh, KOHBEKIIHSI,
U3JIy4eHHE), arperaTHble COCTOSHUS BEIIECTBA, MOTJIONICHUE SHEPTUH TTPU UCTIAPEHUU KUJKOCTH U
BBIJICJICHHE €€ MTPU KOHJICHCAIIUH T1apa, 3aBUCUMOCTb TEMITepaTyphbl KUTICHUS OT JaBJICHUS;

- OIMCBHIBATh WM3yYEHHBIC CBOWCTBA TEJN M TEIUIOBBIC SIBIICHUS, HWCIONB3Ys (pu3mdeckue
BEJIMYMHBI: KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPTHs, TEMIlepaTypa, yIeiabHas TEIUIOEMKOCTh
BEILIECTBA, YeJIbHAs TEIUIOTa IJIaBJICHUS, YAelIbHAs TEIIoTa napooOpa3oBaHus, yAelbHAs TEIIoTa
CrOpaHus TOIUIMBA, KOY(DQPUIIMEHT IOJE3HOTO JEHCTBUS TEIUIOBOIO JIBUTATENs; MPU OINHUCAHUU
MPABUIILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX BEIIMYUH, UX 0003HAUYCHUS M €AMHUIIBI
W3MEPEHHS, HAXOAUTh (OPMYJIbI, CBS3LIBAIOIINE MAHHYIO (DU3UYECKYIO BEIWYUHY C JAPYyTUMH
BEJINYHHAMH,

- BBIYUCIIATH 3HaUCHUE (PU3NICCKON BEITMYHMHBL;

- aHaJU3MpPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBJICHUS M MPOIECCHI, HCIOJIb3Yysl OCHOBHBIC
MOJIO’KEHUSI aTOMHO-MOJIEKYJIIPHOTO YUYEHHsI O CTPOSHUU BEIECTBA U 3aKOH COXPaHEHHs SHEPTHUH;
pasinyaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (PU3MUYECKUX MOJIETICH CTPOCHHUS Ta30B, )KUIKOCTEH U
TBEPIBIX TEJ; MPHUBOJAWTH NPHUMEPHl IPAKTUYECKOTO HCIIOIb30BaHUS (PU3HYECKUX 3HAHUU O
TEIUIOBLIX SIBJICHUSIX;

- pemiaTh 3a7auyd, HCIONb3ys 3aKOH COXpPAaHEHHsS SHEPruu B TEIJIOBBIX Ipolieccax u
(dopMyIIBI, CBSA3BIBAIONINE (PU3NUYECKUE BEIMYMUHBI (KOJUYECTBO TEIUIOTHI, TEMIIEpATypa, yaeiabHas
TEIUIOEMKOCTh BEIIECTBa, yJelbHasl TEIJIOTa IUIABIICHUS, YJENbHAas TEIUIoTa MapooOpa3oBaHMs,
yJAeIbHAs TEIJIOTa CrOPAHUsS TOIUTHBA, KOIPPUITUCHT TOJIE3HOTO JISHCTBUS TEIJIOBOTO JIBUTATEIIA):
HAa OCHOBE aHall3a YCIOBHUS 3a/laydl 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIIACIATH (U3NYECKUE
BEJIMYMHBI, 3aKOHBI U (POPMYJIBI, HEOOXOUMBIC JUISI €€ PEIICHHS, TIPOBOIUTEH PACUETHI U OICHUBATH
peabHOCTb MOJTYYSHHOTO 3HaYeHHs (PU3NUECKON BETHMUNHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCH !

- HCIOJIb30BaTh 3HAHMUS O TEIUIOBBIX SBJIEHUSAX B IOBCEIHEBHOM >KM3HM AJs 00ecredeHus
0€30MacCHOCTH MU OOpAaIeHUU ¢ MpUOOpaMH U TEXHUUECKUMH YCTPOHMCTBAMHM, AJSI COXPAHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHNUS B OKPYIKaIOIIEH Cpenie;

- MPHUBOAMTH HPUMEPHI SKOJIOTMYECKHX TMOCIEACTBUIA padoThl JBUTaTeNeil BHYTPEHHETo
CrOpaHMsl, TEIUIOBBIX U TUIPOIEKTPOCTAHIIN;

- pa3NInu4aTh TPaHULBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHMMATh BCEOOIIMN XapaKkTep
(GyHIaMEHTaJIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAaHEHMs SHEPIUU B TEIJIOBBIX MPOIECCAX) U
OTrPaHMYEHHOCTD UCIIOJIb30BAaHMUS YACTHBIX 3aKOHOB;

- HAXOJUTh aJICKBATHYIO IIPEUIOKEHHON 3a/1aue (GU3NUECKYI0 MOJENb, pa3pemarb Ipodaemy
KaK Ha OCHOBE MMEIOLIUXCS 3HAHUM O TEIUIOBBIX SIBJICHUSAX C UCIOJIB30BAaHUEM MATEMATHUECKOTO
anmnapara, Tak 1 IpH MOMOIIY METO0B OLIEHKU

JJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHUS

BbInyCKHUK HAYy4YHUTCH!

- pAaclo3HaBaTh AJIEKTPOMATHUTHBIE SIBJICHUSI U OOBSCHITH Ha OCHOBE MMEIOLIMXCS 3HAHWUN
OCHOBHBIE CBOMCTBA WM YCIOBUS IPOTEKAHUS ITUX SBJICHUN: DJIEKTPU3ALUs TEJl, B3aUMOJEHCTBHE
3apsAA0B, ODJIEKTPUYECKHMII TOK U ero JeHcTBUS (TEMJIOoBO€, XWMHUYECKOE, MAarHuTHOE),
B3aUMOJICVCTBUE MAarHUTOB, OJJICKTPOMArHUTHAs WHAYKLUA, ACHMCTBUE MAarHUTHOIO IIOJISL Ha
IIPOBOJIHHK C TOKOM M Ha JABWXKYILYIOCS 3apSKEHHYIO YaCTHUILy, AEMCTBUE IJIEKTPUUIECKOTO MO Ha
3apsDKCHHYIO YacTHUIly, AJIEKTPOMATHUTHBIE BOJIHBI, IPSAMOJIMHEMHOE pPAaCHpOCTPAHEHUE CBETA,
OTpa)KEHHE U IIPEIIOMIICHUE CBETA, IUCIIEPCHsI CBETA.



- COCTaBJIFITb CXCEMbI JJICKTPHUYCCKUX ueneﬁ C TOCICAOBATCIbHBIM W MapaJlJICJIbHBIM
COECIMHEHUEM 3JIEMEHTOB, pa3jinyasi YCJIOBHbIE O0OO3HAUEHUS DJIEMEHTOB JJIEKTPUYECKUX Lemnei
(MCTOYHUK TOKa, KJIIOY, PE3UCTOP, PEOCTAT, JaMIIOUKa, AMIIEPMETP, BOJILTMETP).

- HCIIOJIb30BAaTh ONTHYECKHE CXEMbl JJI MOCTPOCHHS M300pakeHUH B IJIOCKOM 3epKaje U
cobuparolen TuH3e.

- ONHCHIBATh HW3YYCHHBbIC CBOMCTBA TEI W DJIEKTPOMATHUTHBIC SBJICHUS, MHCIIONb3YS
bu3MYECKUEe BEIMYMHBI: DJIEKTPUYCCKHH 3apsll, CHJIA TOKa, DSJEKTPUYECKOe HaNpsoKEHUE,
JNIEKTPUYECKOE COMPOTUBIICHUE, YyNIEIbHOE COMPOTUBIEHHE BEUIeCTBa, padoTa 3JIEKTPHUUECKOTrO
MOJIsl, MOIIHOCTh TOKAa, (OKYCHOE pAcCTOSHHE U ONTHUYeCcKas CHJla JHH3bL, CKOPOCTh
SJICKTPOMAIrHMTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBCTA,

- IpU ONHMCAHUU BEPHO TPAKTOBATh (DU3MUECKUHA CMBICH HCIOJIb3YEMBIX BEIWYMH, HX
0003HauCHHSI ¥ EAMHUIBI U3MEPEHHS; HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PH3UUECKYIO
BEJIMYMHY C JIPYTUMHU BEIMYMHAMH, aHAJIM3UPOBATh CBOWMCTBA TEJI, AJIEKTPOMArHUTHBIC SBIICHUS U
IPOIIECCHI, MCIONB3YS (DU3MYECKHE 3aKOHBI: 3aKOH COXPAHEHUsS 3JEKTPHUUECKOro 3apsijia, 3aKOH
Owma ans yyacTka uenu, 3akoH Jlxoynsa-JIeHna, 3akoH MpsIMOJIMHEHMHOr0 paclpoCTpaHeHHsl CBETa,
3aKOH OTPaXE€HUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA,

- NpU AITOM pa3inyaTh CIOBECHYIO (OpPMYIHMPOBKY 3aKOHa M €ro MaTeMaTH4ecKoe
BbIp@XCHHE. TPUBOAUTH IMPUMEPHl IPAKTUYECKOTO MCIOIb30BaHUS (U3MUECKUX 3HAHUH O
JJIEKTPOMArHUTHBIX SIBJICHUSIX PelIaTh 3a/ayd, UCIOJNB3Yys (ru3nueckue 3akoHbl (3akoH Oma ams
y4yacTka 1enu, 3akoH Jxoyns-JIeHua, 3aKoH HNPSMOJUHEHMHOTIO PaclpOCTPaHEHHsS CBETA, 3aKOH
OTpaKeHUsI CBETA, 3aKOH IPEJOMIICHUS CBeTa) U (hOPMYJIbI, CBA3BIBAIOIINE (PUZNUECKUE BETUUHHBI
(cunma  TOKa, DJEKTPUYECKOE  HANpsHKEHUE, DJIEKTPUYECKOE  CONPOTUBIIEHHE,  YJEIbHOE
COIMPOTHBIICHUE BEIIECTBA, pabOTa AMEKTPUUECKOTrO MMOJI, MOIIHOCTh TOKa, (POKYCHOE paccTOsSTHUE
M OINTHUYCCKas CuJia JIMH3bI, CKOPOCTb J3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI KM 4aCTOTa CBCTA,
dbopMyInbl pacueTa ANEKTPUYECKOTO COMPOTHUBIICHUS IMPHU IOCIEIOBATEIFHOM U MapalljieIbHOM
COEIMHEHUH NPOBOJHUKOB): Ha OCHOBE aHaJM3a YCIOBHS 33Jaud 3alUCBIBATH KPAaTKOE YCIIOBUE,
BBIICTISATH (PU3NYECKUE BEIIMYMHBI, 32aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE ISl €€ PELISHUSs, IPOBOIUTh
PACUCThI U OUCHUBATDH PCAJIBHOCTD MOJYUCHHOTO 3HAUCHUA (1)H3H‘~ICCKOI>1 BCIIMYUHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

- HUCIMOJIb30BaTh 3HAHUSA 00 3JIEKTPOMArHUTHBIX SBJICHUSAX B IOBCEJHEBHOW >KM3HM MJIS
oOecrnieueHrs 0€30MacCHOCTU MpHU OOpalleHuu ¢ MpuOopaMu U TEXHUUYECKUMHU YCTPOICTBaMH, IS
COXPaHEHMS 3/I0POBbsI U COOJIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

- TPUBOJUTH TPUMEPHI BIUSHHUS SJICKTPOMArHUTHBIX W3TYYCHUH Ha >KUBBIE OpPTaHU3MEI;
pasnnyaTth TPaHUIBl NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IMOHUMMAaTh BCEOOIIMH XapakTep
(yHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPaHEHHs JJIEKTPUYECKOTO 3apsia) M OrpaHHYEeHHOCTD
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3aKoH OMa Juis yyacTka Len#, 3akoH J[xoymnsa-Jlenna u ap.);

- WCIOJB30BAaTh TPUEMBI TIOCTPOCHHUS (UIUYECKUX MOJENeH, MOUCKa U (HOPMYITHUPOBKU
JIOKa3aTeIbCTB BBIIBUHYTHIX THMIIOT€3 M TEOPETUYECKHX BBIBOJAOB HA OCHOBE SMIMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

- HAXOJIUTh A/IEKBATHYIO MPEUIOKEHHON 3a/1aue (PU3NUECKYI0 MOJIeNb, pa3peiarb npodiaemy
Kak Ha OCHOBE HMEIONIMXCS 3HAHWW OO0 ODIIEKTPOMArHUTHBIX SIBJICHUSAX C HCIOJIH30BAHUEM
MaTeMaTHYeCKOro anmnapaTa, Tak ¥ pu MOMOIIM METOJIOB OIICHKH.

KBanToBble siBJIeHHA

BbINYCKHUK HAYYHTCS:

- pacrmo3HaBaTh KBAaHTOBBIC SBIICHHUS M OOBSCHATH Ha OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE
CBOWCTBA MJM YCIOBUS TPOTEKAaHUS OSTUX SBJICHUH: €CTECTBEHHas M MCKYCCTBEHHas
PaInoaKTUBHOCTb, O-, - U Y-U3Iy4YCHHUs, BOSHUKHOBEHHUE JIMHEHYATOTO CIEKTpa U3IYUYCHHUS aTOMA;
-ONKCHIBaTh U3YUCHHbIE KBAaHTOBBIE SIBJICHHUS, UCTIONB3YS (pr3nuecKre BETUUYNHBL: MaCCOBOE YHUCIIO,
3apsA70BOE YMCIIO, TIEPHO/ TOTypacIaaa, SHeprus GOTOHOB;

- IIpY ONHMCAHUU NMPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIIOJIb3YEMbIX BEJIHYUH, UX
0003HaUCHUSI U €IMHUIIB H3MEPEHHS,

- HaxoauTh (OpPMYJbI, CBS3bIBAIOIIME JaHHYI (U3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHNE (PH3UUECKON BEITMYHMHEI;



- QHAJTM3UPOBATh KBAHTOBBIC SBJICHHS, UCIIONB3YS (PH3UUECKUE 3aKOHBI M MOCTYJIATHI: 3aKOH
COXpAHEHUs DHEPIUH, 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsia, 3aKOH COXPaHEHHsSI MacCOBOIO
quciia, 3aKOHOMEPHOCTH W3JIY4YEHMs] M IIOIVIOLIEHMsI CBETa aToMOM, IIpM 3TOM pa3iuyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPAKEHUE;

- pa3nuyaTh OCHOBHBIE IPU3HAKM IIJJAHETAPHOW MOJENM aTOMa, HYKJIOHHOW MOJENH
ATOMHOIO $/1pa; NIPUBOAUTH MPUMEPHI MPOSIBICHUS B NPHUPOAEC U MPAKTUYECKOI'O HCIOJIb30BAHUS
pPaZ0aKTUBHOCTH, SIAEPHBIX U TEPMOSAEPHBIX PEAKIIMM, CIEKTPAJILHOTO aHAIN3a

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH!

- FICTIOJIb30BAaTh MOJYYCHHbIE 3HAHMSI B IOBCETHEBHON JKU3HU MPHU OOpaIIeHUH ¢ Mprudopamu
U TEeXHUYECKHUMH YCTpOHCTBaMH (CUETYMK MOHM3UPYIOUIMX YaCTHUI, TIO3UMETP), ISl COXpaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYIKaIOIIeH cpejie;

- COOTHOCHUTb SHEPTHUIO CBA3M aTOMHBIX siiep C 1e(heKTOM MacChl;

- IPUBOJIUTH IPUMEPBI BIUSHUS PAIUOAKTUBHBIX U3TYUYEHUN Ha )KUBbIC OPTaHU3MBI;

- NMOHMMATh NPHUHLMUI JACUCTBUSA JO3MMETpa U pas3linyaTh YCIOBUS €r0 HCIIOJIb30BAHMUS,
IIOHMMATh  JKOJIOTMYECKHE  MpOOJIEMbl, BO3HUKAIOIIME TIPU  HCIOJIB30BAHMHM  aTOMHBIX
ANEKTPOCTAHLIMMA, U MYTH PEHICHHs] 3TUX MPOoOJieM, MEepCHEeKTUBbl HCIOIb30BaHUS YIIPABIIEMOTO
TEPMOSIEPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMHU

BbBINyCKHUK HAY4YUTCH:

- YKa3bIBaTb HAa3BaHHUA IIJIAHCT CosHeyHoMn CUCTCMbI; pa3jindyaTb OCHOBHBIC IIPU3HAKHU
CYTOYHOTO BpallleHUs 3Be31HOTO HeOa, nBrkeHus JIynbl, CoHIIa U IUTaHET OTHOCHTENBHO 3BE31;

-IIOHUMATh Pa3Indusl MCKIAY FCHHOHGHTqueCKOﬁ u FCOIIGHTpI/I‘{GCKOﬁ CUCTCMAaMH1 MHUpa,; -
BBIITyCKHUK TONyYUT BO3MOKHOCTh HAYYHTHCS: YKa3bIBaTh OOIIME CBOMCTBA M OTIMYHS IUIAHET
3eMHOU TpyHIibl U IIJIAHCT-TUTAHTOB,

-ManbIX Ted CoMHeUHON cucTeMbl U OONBIINX IIJIAHET; M0JIb30BaThCs KapTol 3BE3HOr0 Heba
npy HaOJIIOIEHUSX 3BE€3THOTO Heba;

-pa3n4aTh OCHOBHBIC XapaKTEPHCTHKH 3Be3/ (pa3Mmep, LBET, TEMIIEpaTypa) COOTHOCHTH
IIBET 3BE3/IbI C €€ TEMIIEPATyPOi;

- pa3In4aTh TUIIOTE3bI O MPOUCXOXKICHUH COJIHEUHOM CUCTEMBI



Conep:xanue yueOHoro npeamera «®usuka» B 7-9 kiaccax.
7 kaacc (68 yacos, 2 yaca B HeJleJ10)

I. BBenenue (4 yaca)

[Ipenmer u MeToabl GU3UKU. DKCIEPUMEHTATBHBIN METOJ U3yueHHs MPHUPObl. M3Mepenue
¢usnueckux BenuuuH. [lorpemHocts w3MmepeHus. OO000mIEHUE pE3yNbTaTOB JKCIEPUMEHTA.
HaOnroieHne mpocTeHmx sIBICHUH U MPOIIECCOB MPHPOJIBI C TTOMOIIBI0 OPraHOB YYBCTB (3peHUs,
cimyxa, ocs3aHus). Mcnonp3oBaHWE MPOCTEUIINX HU3MEPHUTEINBHBIX MPUOOpoB. CxemaTHUecKoe
n300paKeHHe OMBITOB. MeTOo bl OTYYCHHUs 3HAHUH B (hu3nke. DU3KKa U TEXHHKA.

®dpoHTanbHas JabopaTopHas padoTa.

1.OmnpeneneHue EeHbI ISICHUS U3MEPUTEIBHOTO TIpUOopa.

I1. IlepBoHaya/IbHBIE CBe/IEeHUsI 0 CTPOEHUH BellecTBa. (6 yacos.)

['unore3a o AMCKPETHOM CTpOCHHMH BemlecTBa. MosekyJibl. HenmpepbIBHOCTh U XaOTUYHOCTh
nBrKeHHs dactull BemectBa. Juddysus. bpoyHoBckoe nBmwkeHue. Mojenu rasza, KHIKOCTH U
TBepAoro Ttena. B3aumopeicTBue 4acTull BellecTBa. B3anMMHOE MNPUTSHKEHHWE W OTTAJIKUBAHUE
MOJIEKYJ. TpHu COCTOSIHUSA BELIECTBA.

DpoHTansHasg 1abopaTopHas padora.

2.M3mepenue pa3MepoB MajbIX Tel.

I11. BzanmonaeiictBue TeJ1. (23 yaca)

Mexannyeckoe nBuxeHue. PaBHOMepHOe U He paBHOMepHoe ABmxkeHHue. CkopocTs. Pacuer
IIyTH W BpeMEeHU IBWKEeHMs. Tpaekropus. IIpsamonuneitHoe nBuxkeHue. B3aummonencrue Teul.
Nnepunst.

Macca. IlnotHocts. M3Mmepenue macchl Tena Ha Becax. Pacuer maccel U oObeMa MO €ro
wiotHocT. Cuita. Cuiibl B IPUPOJE: TATOTEHUS, TSKECTH, TpPeHUs, ynpyroctu. 3akoH ['yka. Bec
Ttena. CBsi3pb MeXAy CHIOM TskecTM M Maccod Ttena. J(uHamomerp. CroxeHHE IBYX CHIIL,
HalpaBJIEHHBIX 110 OAHOM mpsiMoi. Tpenue. Yupyras nehopmarnus

DpoHTanbHbIe Ja00paTOPHEBIE PAOOTHI.

3.M3mepenue macchl Tea Ha peldakKHbIX BECaX.

4. M3mepenne oobeMa Tena.

5.0mnpeneneHye MIOTHOCTH TBEPAOTO BEIIECTBA.

6.'pagyrpoBanue npy1HbI U U3MEPEHNUE CHIJI JTUTHAMOMETPOM

IV JlaBjieHue TBepAbIX TeJl, :KUAKOCTeH 1 ra3oB. (21 yac)

Hasnenue. OnbiT Toppuuennu. bapomerp-anepouna. AtmochepHoe naBaeHHE Ha Pa3IHUHbIX
BbIcoTax. 3akoH [lackansa. CrocoObl yBenuueHUs U yMeHbLIeHUs JaBieHud. JlaBienue rasza. Bec
BO3ayxa. Bo3aymHas obonouka. U3mepenue atmochepHoro nasienus. Manometpsl. [lopiraeBoit
JKUJIKOCTHBIN Hacoc. Ilepemada maBieHusl TBEPAbIMU TEIIAMH, XUIKOCTSIMHU, rasamu. [lenctBue
JKUJKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teno. Pacuer naBneHus KUIKOCTU HAa JTHO M CTEHKH
cocyna. CoobOmaromme cocyasl. ApxumenoBa cuia. [umapaBnuyeckuit mnpecc. [lmaBanuwe Te.
[InaBanue cynoB. Bo3ayxomiaBanue.

®poHTanpHasg JadopaTopHas padora.

7.0npeneneHne BBITAIKMBAIOIICH CUIIbL, IEUCTBYIOIIEH HA MOTPYKEHHOE B KUIKOCThH TEJIO.
8.BrisicHeHHEe yCI0BUH TUTaBaHUS TEJA B )KUJIKOCTH.

V. Pabora u momHoCcTh. JHeprus. (14 yacos.)

Pab6ora. MomHuocTts. DHeprus. Kunernueckas sHeprus. [loTeHnmanbHas sHeprus. 3aKoH
coxpaHeHns MexaHudyeckod oHepruu. IIpocteie wmexanmsmbl. KIIJ[ mexannsmoB. Psruar.
PaBHOBecue cun Ha periuare. MOMEHT cuiibl. Peiyaru B TexHuke, ObITy W mpupoje. [Ipumenenue
3aKOHA PaBHOBECHS pbluara K 0J0Ky. PaBeHCTBO paOOT mpH UCIIOJIB30BAHUH MTPOCTHIX MEXaHU3MOB.
«3070TO€ IPABUIIO» MEXAHUKH.

®poHTanpHasg JabopaTopHas pabora.

9.BrisicHEeHUE yCIIOBUS PAaBHOBECHS phluara.

10.0npenenenne KII/] nmpu moapeme Mo HAKIOHHOM TJIOCKOCTH.




8 kaacc (68 yacoB, 2 yaca B Hel1eJ110)

I. TenuioBbIe siBJIeHUS (25 YacoB)

Buytpennss sneprus. TermoBoe aemwxkenue. Temneparypa. Termnonepenada. HeoGpatumocTh
npoiiecca Terionepeaadn. CBsi3b TEMIEPATYPhl BEMIECTBA ¢ XAOTUYECKUM JIBHDKEHHEM €0 YaCTHII.
CniocoObl u3MeHeHus: BHyTpeHHel sHeprun. TemnonpoBogHocTs. KonmnyecTBo TemaoThl. Y aenpHas
terioeMKkocTh. KonBekuus. M3mydenue. 3aKOH COXpaHEHHUs IHEPTrUU B TEIUIOBBIX MpOIECCax.
[InaBnenne W KpUCTaUIM3alMs. YIenbHas TeIUloTa IulaBleHus. [padux 1uiaBieHuss u
orBepaeBanus. [IpeoOpa3zoBaHue SHEPrUM MPHU HW3MEHEHUSX arperarHoro COCTOSIHMS BEIECTBa.
Hcnapenve u KOHACHCcAIMs. Y IeNbHAs TEIUIOTa TapooOpa3oBaHus U KoHAeHcanuu. PaboTa mapa u
ra3a npu pacimupenuu. Kunenue sxxuakoctu. Binaxknocts Bo3ayxa. TemnoBele ABUraTenu. JHEPrus
TOIUIMBA. YJleJdbHas TEIUloTa cropaHusi. ArperatHbie coctosinus. [IpeoOpazoBanue sHepruu B
temioBbix aurarensx. KIIJ ternmoBoro nBurarens.

®dpoHTaNBHAS Tab0paTOpHAs padboTa.

2.CpaBHEHHE KOJIMYECTB TEIIOTHI IPY CMEIIUBAHUU BOJBI Pa3HON TeMIEepaTyphl.

3.M3mepeHue yaenbHOM TEII0OEMKOCTH TBEPIOTO TeNa.

I1. DnexkTpuyeckue siBJIeHUS W 3J1eKTPOMAarHUTHBIe siBjieHus (34 yaca)

OnexTpusauus Tel. OJEKTpUYecKud 3apsan. BsammopeiictBue 3apsanosB. JlBa Buja
AIIEKTPUYECKOTO 3apsifa. J{MCKPETHOCTh 3JEKTPUYECKOro 3apsia. DJEKTPOH. 3aKOH COXpPaHEHUs
JJIEKTPUUECKOr0 3apsia. DieKTpuueckoe mnoje. Dnektpockor. CtpoeHune aromoB. OObsicHEHUE
NEKTPUYECKUX  sABIEHUU. [IpOBONHMKM W  HENPOBOJHUKM  dJIeKTpuuecTBa.  [leiicTBhe
JEKTPUYECKOTO OIS HA MJIEKTPUUYECKUE 3apPsiIbl.

[TocTOSTHHBIN AMEKTPUICCKUI TOK. ICTOYHHKH 3JICKTPpHUECKOTO ToKa. HocuTenn cBOOOIHBIX
JNEKTPUYECKUX 3apsSA0B B METallax, )KMIKOCTAX M razax. JJEKTPUUYECKas LIENb U €€ COCTABHbIC
yactu. Cwia toka. Enununel cuiibl Toka. Ammnepmerp. M3mepenue cuiibl Toka. Hampsixenue.
Envaunel Hanpsokenus. BonbTMmerp. M3mepeHne HanpsbkeHus. 3aBUCUMOCTb CHJIBI TOKa OT
HanpspkeHus. ConpoTusienue. Ennnunel conpoTuBienus. 3akoH OMa Ui y4acTKa 31eKTPUUECKO
nenu. Pacuer compoTuBiieHUS IIPOBOAHMKOB. YIIENbHOE compoTuBieHue. lIpumepsl Ha pacuer
CONPOTUBIICHUSI TMPOBOJHUKOB, CHJIbI TOoKa U HamnpsbkeHus. Peoctarsl. [locnenoBarensHoe u
NapaJuIeJ]IbHOE COEIUHEHNE IIPOBOJAHUKOB. JIeHCTBUSA 2IEKTPUUECKOro ToKa 3akoH [hxoyisa-Jlenna.
PabGora oanexTpuueckoro Toka. MOIIHOCTh AJNEKTPUYECKOro TOoKa. EquHUIB  paboThl
IIEKTPUYECKOTO TOKA, IpUMEHSEMble Ha IpakTuke. CUETYMK 9JIEKTPUYECKOW DSHEPIHUH.
DneKTpoHarpeBaTelibHple  MpuOopel. Pacder anekTpos’Hepruu, NOTPeOsieMoil  OBITOBBIMH
npubopamu. HarpeBaHue TNpPOBOJAHUKOB 3JNEKTPUUECKUM TOKOM. KoOIMYecTBO  TEIUIOTHI,
BbIIETISIEMOE  TNPOBOJHUKOM ¢ TokoM. Jlamma wHakanuBanus. KopoTkoe 3amblkaHue.
[Ipenoxpanurenu. MarHuTHoe mojie. MarHuTHOe IOJIe NPSIMOIO TOKA. MarHuUTHBIE JIMHHU.
MarauTHoe noJsie KaTylKi ¢ TOKOM. DJIEKTPOMAarHuThl U UX NnpuMeHeHusl. [locTossHHbIE MarHuThI.
MarsauTtHoe 1ose NOCTOSHHBIX MarHUTOB. MaruutHoe nose 3emiu. JlelicTBHe MarHUTHOTO TOJIS Ha
MPOBOJAHMK C TOKOM. DJIEKTPUUECKHI IBUTATEb.

DpoHTanbHbIe Ja00paTOpPHbIE PAaOOTHI.

4.COopka 2JIeKTpUUECKON 1T U U3MEPEHHE CUJIBI TOKA B €€ Pa3JIMYHBIX y4acTKaX.

5.M3Mepenue HanpsHKEHNs Ha Pa3IMYHbIX y4acTKaX IEKTPUUYECKOM LIETIH.

6.PerynupoBaHue CHIIbI TOKAa PEOCTATOM.

7.13mMepenune conpoTUBIEHUS POBOIHUKA IIPH TOMOIIHY aMIIEPMETPA U BOJBTMETPA.

8.M3MepeHre MOIIHOCTH U pabOThI TOKA B SJIEKTPUUECKOH JIaMIIe.

9. CHopka 371eKTpOMarHuTa 1 UCTbITAaHNE eTo JIeHCTBUS.

10. V3yuenue 31eKTpHUUECKOro ABUTaTes IOCTOSHHOTO TOKa (Ha MOJIEINN).

II1. CBeToBbBIE siBJIeHHS. (9 YaCOB)

Hcrounukn cera. lIpsmonnHeHOE pacnpoCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE CBETA.
Jlyu. 3akoH otpakeHus cBeta. [lnockoe 3epkano. Jlunza. OnTuueckas cuna nuH3bl. M300paxenue
naBaemoe JuH30M. M3MmepeHue (OKYCHOTO paccTosiHusA coOuparomeit JauH3bl. OnTuyeckue



npubopsl. ['na3 u 3penue. Oukw.
OpoHTANIbHEIE 1aO0PATOPHbIE PAOOTHI.
11.13y4eHne 3aKOHOB OTpa)KE€HUs CBETA
12.HabnroneHue sSBJICHUS IPETOMIICHUS CBETA
13.I1onyueHue n300paskeHus Py MOMOIIU JTUH3BIL.
Pe3eps -2uac

9 kjacc (68 yacoB, 2 yaca B HelleJII0)

I. 3akoHbI B3auMoaeiicTBHSI M ABHKeHUA Tel. (25 yacoB)

MarepuanpHas Touka. Tpaekropus. Ckopocts. Ilepememenue. Cucrema oTcuera.
Omnpenenenne KOOpAMHATHI JBIXKYIIEro Tena. ['paduku 3aBUCMMOCTH KMHEMAaTHYECKUX BEJIMYUH
or BpemeHu. [IpsMonvHEliHOE paBHOYCKOpeHHOE JBmKeHHe. CKOpPOCTh pPaBHOYCKOPEHHOTO
neuxkeHus. llepemerienue mpu paBHOYCKOpEHHOM JBIKeHUU. OmpejeneHue KOOpIUHAThI
JBIDKYyIIEro tena. I'paduku 3aBUCMMOCTH KWHEMAaTHYECKHUX BEIMYUH OT BPEMEHH. YCKOpEHHE.
OTHOCUTEIBHOCTh MEXaHHYeCKOro aBrxkeHus. MHepuuanbHas cucrema otcuera. [lepBwiii 3akoH
Herotona. Bropoii 3axkon Hbrotona. Tperuit 3akoH Herorona. CBoOonHoe mnajgeHue 3akoH
Bcemupnoro tsarorenusi. Kpuponuneiinoe nuwxenue /[BuxeHue no okpykHoctu. MckyccTBeHHbIe
cnyTHUKH 3emiu. Pakersl. Mmmynbsc. 3akoH coxpaHeHus HMIysbca. PeakTHBHOE ABH)KEHUE.
JBuxkenue Tena OpOLICHHOTO BEPTHKAIbHO BBepX. JIBI)KEHHE Tena OpOIIEHHOTrO MOJ YoM K
rOpU30HTY. [IBMKEeHHE Tella OpOIICHHOTO TOPU30HTAIBHO. YCKOPEHHE CBOOOIHOTO TMaJeHUs Ha
3emJie U IpyTrUx MIaHETax.

OpoHTABHEIE TA00PATOPHBIE PAOOTHI.

1. UccnenoBanue paBHOYCKOPEHHOT'O ABM)KEHUS 03 HaualbHOU CKOPOCTH.

2.M3Mepenune yCKOpEeHHs: CBOOOTHOTO TaJACHUSI.

II. Mexanuveckne koJiedanus ¥ BoJHbI. 3BYK. (10 yacoB)

Mexannueckue konebanus. Ammuuryna. Ilepuon, wacrora. CBoOonHble KojeOaHUS.
KonebatenbHple cHCTeMBl. MasSTHHK. 3aBUCHMOCTH MEPHOJIa U YaCTOTHl HUTSHOTO MAsSTHHKA OT
JuHbl HUTH. [IpeBpalieHne sHepruu npu KosieOaTelIbHOM JBIDKEHUHU. 3aTyxarolue KojleOaHus.
Brinyxaennsie kosiebanus. Mexanudeckue BOJHBI. J[nuHa BonHbL [IpomonbHbIe U monepeyHbIe
BOJIHBL. CKOpPOCTh pPAaclpoCTpaHeHUs BOJIHBL. 3BYK. Bbicora u TemMOp 3Byka. I'poMKOCTH 3Byka/
Pacnipoctpanenue 3Byka. CkopocTs 3Byka. OTpaskeHue 3Byka. 9xo. Pezonanc.

®ponTanbHasg gabopaTropHas padora.

3.UccnenoBanue 3aBUCUMOCTH TIEPHO/IA U YACTOTHI CBOOOHBIX KOJICOaHUI MAaTEMATHIECKOTO
MasiTHUKA OT €r0 JIJTUHBI.

I11. D1ekTpoMarHuTHble siBjaeHus. (174acoB)

JleficTBe MarHUTHOTO TIOJIA Ha JJIEKTpUUeckue 3apsabl. ['paduueckoe wuzo0pakeHHE
MarHuTHOro mnojsi. HampaBneHue TOka M HampaBlieHHE €ro MarHuTHoOro mnois. OOHapykeHue
MarHuTHOTO MOJIS MO €ro JEUCTBUIO Ha JJIeKTpudecKuid TOK. [IpaBwiio yeBoit pyku. MarHuTHbINA
HNOTOK. JJEKTPOMAarHuTHas HWHAYKIUS. SIBJIeHUE »JIeKTpOMarHuTHOM uHAYKUuH. I[lomydenue
MIEPEMEHHOT0 3JIEKTPUUECKOI0 TOKA. DJIEKTpOMarHuTHoe mnose. HeoqHoponHoe U HEOHOPOAHOE
noJsie. B3auMoCBS3b 2JIEKTPUYECKOIO0 U MAarHUTHOTO TOJEH. DIEKTPOMarHuTHbIE BOIHBI. CKOPOCTh
pacnpoCTpaHEHUsl 3JIEKTPOMArHUTHBIX BOJH. OJEKTpPOJBUTaTeNb. OiekrporeHeparop. Ceer —
3JIEKTPOMAarHUTHasl BOJHA.

®poHTasbHag JabopaTopHas pabora.

4.M3y4eHue siBIEHUS 3JIEKTPOMArHUTHOW UHIYKIIHH

I V. Crpoenue atoma n atomHoro sigpa (11 yacos)

PannoaktuBHOCTh. Asbda-, OerTa- U raMMa-usnydeHue. ONbITHI IO pacceMBaHUIO alb(a-
yactull. Ilnanerapnas monens aroma. AToMHOE sApo. IIpOTOHHO-HEWTpPOHHAs MOAENb AIpa.
Metonel  HaAOMIOAEHUST U PETUCTpaluu  yacTull.  PaguoakTuBHBIE — MpeBpallleHus.
OKcrnepuMEHTaJIbHBIE METOBL. 3apsia sapa. MaccoBoe uucio aapa. SnepHele peakuuu. Jlenenue u
cunTte3 sanep. CoxpaHeHue 3apsijia 1 MacCOBOTO UMCIa MPH AAEPHBIX peakiusx. OTKpbITHE MPOTOHA



U HeWTpoHa. SInepHble CHIIBL. DHEprusl CBSI3M 4acTULl B siape. DHeprus cBs3u. Jledekt macc.
Brinenenne sHepruu Tpu  I€IEHUM W CUHTE3e saep. Mcmosib30BaHWE SIACPHOM HSHEPIrUu.
Hosumetpusi. SAnepusiii peakrop. [IpeobpasoBanue BHyTpeHHEN sHEpruu saep B IEKTPUUECKYIO
JHEPruro. ATOMHas SHEpreTuka. TepMosaepHble peakiui. bronornueckoe NeNCTBUE pagualiy.

V. Ctpoenue u 3Bosouus Beesiennoii (5 yacoB)

CocraB, ctpoenue u mnpoucxoxiaeHue ConnHeuHoil cuctembl. bonbmine Tena CoiaHeYHOU
cuctembl. Manbie Tesa CosiHeuHOM cuctembl. CTpoeHue, u3iaydeHue u 3Bojrorus CoHIa U 3Be3/I.
Ctpoenue u sBosronus BeeneHnoi.

Cnucok JUTepaTyphbl € YKa3aHHEM NepeyHs Y4eOHO-MeTOAMYeCKOro odecneyeHusi, CpecTB
00yuyeHMs M 3JEKTPOHHBIX 00Pa30BaTEJbHBIX PECYPCOB.

1. ®uzuka. 9 ki1.: yuebd. 1t odmeoopazoBat. yupexaeHuii. / A.B. [I€peimkun, E.M. I'yTHUK
M.: JIpoda, 2019.

2. ®usmka. 8 Ki.: yuel. s oomeoopazoBat. yupexacHuit. / A.B. [I€peimkun, E.M. I'yTHUK
M.: JIpoda, 2019.

3. ®usuka. 7 KII.: yueo. 1t obmeodpazopat. yupexaenuit. / A.B. [I€peimkun, E.M. I'yTHUK
M.: JIpoda, 2018.

4. ®usuka. 9 kiacc: moypouHsle miansl o yuyeOnuky A.B. [1épsimkuna, E.M. ['yTHUK / aBT.-
coct. H.JL.Ilenareituenko. — Bonrorpaa: Yuurens, 2020. — 230 c. 5. ®usuka. 8 kjacc: MoypoyHble
wianel 1o yuyeOHuky A.B. Ilépemukuna, E.M. T'yrhuk / aBt.-coct. H.JL.Ilenmarediuenko. —
Bonrorpaa: Yuutens, 2019. — 230 c.

6. ®u3uka. 7 kiacc: moypouHsle 1iansl o yueouuky A.B. [1é€ppimkuna, E.M. I'yTHuUK / aBT.-
coct. H.JI.Ilenareiiuenko. — Bonrorpaa: Yuurens, 2018. — 271 c.

7. ®uzuka: 3agaunuk: 9 — 11 ki.: Yuel. mocobue ansa obmeoOpazoBar. yued. 3aBeACHUNA. —
M.: JIpoda, 1996. — 368 c.: un. — (3agaunuku «Ipods).

8. ®uswuka. Tectol. 7 — 9 kiaccrbl. Kabapaun O.D., Opnos B.A. YueOH. - MmeToa mocobue. — 4-
e u3l., crepeotutt. — M.: [Ipoda, 2000. — 96 c.: u.

9. ®duszmyeckuii SKCIEpUMEHT B cpeaHell mkone: Mexanuka. MomnekynspHas ¢Gu3uka.
OnexrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: [IpocBemenue, 1989. — 255 c.: mi. — (b-ka
yautesnst GU3NKH).

HHTEepHET-peCypCBhL:

1.bubnuoreka — Bce no npenmery «@Pusnka». — Pexum noctyna: http://www.proshkolu.ru
2.BuaeoomnbIThl Ha ypokax. — Pesxum mocrtyma: http://fizika-class.narod.ru

3.Equnas xomnekuus 1udpoBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum gocryna:
http://schoolcollection.edu.ru

4. VlatepecHble MaTepHallbl K ypokaM (H3MKH TO TeMmaM; TEeCThl MO0 TeMaM; HarJsJIHbIe
nocodus kK ypokam. — Pesxxum poctyma: http://class-fizika.narod.ru

5. Hudpossie oOpazoBarenbHbIe pecypchl. — Pexxum mocrtyma: http://www.openclass.ru

6. DiekTpoHHbIEC YueOHUKH 10 u3uke. — Peskum pocrtyma: http://www.fizika.ru

HNudopManoHHO-KOMMYHHUKATHBHbIE CPEACTBA:

1.OtkpeiTas pusuka 1.1 (CD).

2.Kusas pusuka. YuedHO-MeToquueckuii komriekT (CD).

3.0t myra no nasepa 2.0 (CD).

4.bonwias sHuuknonenus Kupunna u Medoaus (Bce npeametsi) (CD).

5.Butpyanbsubie nabopatopHbie padboTsl o pusuke (CD).



http://fizika-class.narod.ru/
http://schoolcollection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

