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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00mero o0Opa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeNbHON MPOrpaMMmbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuérom ¢enepaibHON padboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Dusuka».

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUIMXcsi M OPraHU3aldI0 HM3Yy4YEeHUS
GU3NKKM Ha JeATeTbHOCTHOM OcHOBe. B mporpamme mo ¢usuke yduTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeamera B peanusauuu TpedoBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JTUYHOCTHBIM U METaNpEeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBlIMBaeT paclpeereHue yueOHOro Marepuania
1o rogaM oOyueHwus (o Kiaccam), mpejiaracT MPUMEPHYIO TOCIIe0BATEIbHOCTD
M3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpPXKaHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEHN 00yUarommxcs.

[Iporpamma mo @usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMmbl 10 y4eOHOMY TIPEIMETY .

®duzrka ABIFETCS CHUCTEMOOOpA3yIOIIMM Uil  €CTeCTBEHHO-HAyUHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (PHU3NYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SBIICHUM, W3y4YaeMbIX XUMHUEH, OHOJIOTHEH, acTpoOHOMHEH U (PU3HMYECKOU
reorpaguei, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHUHY MHpA,
MpeloCTaBIsieT Haubojee sCHble O00pa3lbl NPUMEHEHHUS HAyYHOrO0 METoja
MO3HAHUs, TO €CTh CII0CO0a MONIYYEHUS! JOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 raaBHBIX 3a7a4 (U3UUECKOro O0pa3oBaHUSI B CTPYKType OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenue ¢usukun Ha 0a30BOM ypOBHE MPEIINOJIaraeT OBJaJCHUE
CIEIYIONIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb!

HAy4HO OOBSCHATDH SBJICHHUS,

OLICHMBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0OBAHMUS,
WHTEPNPETUPOBaTh  JAaHHBIE W HCIOJb30BaTh  HAy4YHbBIC
J0Ka3aTeIbCTBA JJIsl OJTYYEHHUsI BHIBOJOB.

enu wu3yuyeHuss ¢GuU3MKK Ha YpOBHE OCHOBHOro oOImiero oOpa3oBaHMs
onpenenensl B KoHuenuuu mnpenojgaBanus ydyeOHOro mnpeamera «®Dusmka» B
oOpa3oBareibHbIX opraHuzauusx Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPAMMBbl, YTBEPKIEHHON pelIeHHeM



Komnernn MunucrepctBa npocsenieaust Poccuiickoit ®enepanuu (mporokon ot 3
nexaodpst 2019 r. Ne [TK-4BH).
Heaun nzyyeHus pusnKu:
NPUOOPETCHUE WHTEpPECa W CTPEMIICHHS OOYYaroIuXCsi K HaydHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH;
pa3BUTHE MPEACTABIICHHH O HAYYHOM METOJIe MMO3HAHUS U POopMUpOBaAHUE
HCCIICI0BATEILCKOTO OTHOIIEHUS K OKPYKAIOIUM SBJICHUSIM;
dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa HW3ydeHUs
OCHOB CTPOCHHSI MaTepuu U (yHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHupOBaHUE TIPEACTABICHHA O POIU (U3WKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH;
pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npodecCHOHaTBHON ACSITEIIBHOCTH, CBSI3aHHON ¢ (DU3MKOHM, MOATOTOBKA K
JaJIbHEHIIIeMy OOYYCHHIO B ’TOM HAIPaBIICHUH.
JlocTkeHne 3TUX IIeJeH mporpaMmbl MO0 (U3MKE HAa YPOBHE OCHOBHOTO
o01mrero o0pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIOIINX 3a1a4:
NpUOOpPETeHUE 3HAHMM O JUCKPETHOM CTPOSGHHWM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;
PUOOPETCHUE YMEHUH OINMUCHIBATH U OOBSCHATH (DU3UYECCKUE SIBICHUS C
WCITI0JIb30BAaHUEM TIOJTYUCHHBIX 3HAHUM;
OCBOCHHE METOJIOB PCIICHUS NPOCTESHINMUX PACUETHBIX 3aaad ¢
HCITOJIb30BaHUEM bu3HIeCKUX MOJICIICH, TBOPYECKHUX "
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHUH HaOJI01aTh MPUPOIHBIC SBICHHUS W BBITIOJHSATH OTIBITHI,
nabopaTopHble  pabOTBI M AKCHEPHUMCHTAIBHBIC HWCCIICIOBAHHS C
WCITIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPHOOPOB,;
OCBOCHHE MPUEMOB PabOTHI ¢ WHMOpMaIuel (GU3NIECKOT0 COICPIKaHUS,
BKJIFOYasi HHPOPMAIIUIO O COBPEMECHHBIX JOCTIKEHUSAX (PU3UKH, aHAIU3 U
KPUTUYECKOE OLICHUBaHUE NH(POPMAIIHH;
3HaKOMCTBO €O c(hepaMu podecCHOHATBLHON NeATETHPHOCTH, CBI3aHHBIMH
C GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUAX (PU3HUECKON HAYKH.
Ha usydenue ¢usnku (0a30BbIii YPOBEHb) HAa YPOBHE OCHOBHOIO OOILIEIroO
obpaszoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B Hepeno), B 8
kiacce — 68 yacoB (2 yaca B Henenmo), B 9 kimacce — 102 yaca (3 yaca B Heneno).

[Ipennaraemslii B nmporpamme 1no (Qu3uke MnepedyeHb JIabopaTopHbIX padboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBINA XapaKTep, yUUTENb JeIaeT BbIOOP MPOBEICHHUS



7a00paTOpHBIX PA0OT M OMBITOB C YYETOM HWHIAMBUIAYAIbHBIX OCOOEHHOCTEH
oOy4arIMXcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3a/IaHUi, MpeJlaraéMblXx B pamKax
OCHOBHOT'O TOCYAapCTBEHHOT'0 3K3aM€eHa 10 (hU3HUKe.

PaGouass mporpamma mo y4yeOHomy mnpeaMery «®uzuka» Ha ypPOBeHb
OCHOBHOI'0 00111ero 00pa30BaHMsl COCTABJIEHA C YU4eTOM padoueil mporpamMMbl
BOoCHUTaHMA. BocnuTaTe/JbHBbIA NOTEHIHAJ JAHHOIO Yy4eOHOro mnpeaMeTa
o0ecmeynBaeT peaJu3alMI0 OJArONPUATHBIX YCJOBHH I Pa3BUTHSA
COIMAJILHO 3HAYUMBIX OTHOLIEHHII O0y4YalOIMXCA W TpeKIe BCero
HEHHOCTHBIX OPHEHTHPOB (1eJIeBBIX MPUOPUTETOB):

I{eneBbie TPUOPUTETHI HA YPOBHE OCHOBHOT'0 00111€r0 00pa30BaHMS:
K CEMbE Kak IVIABHOW OMOpe B KU3HU YEJIOBEKA U UCTOUYHHUKY €r0 CYACThS;
K TpyAdy Kak OCHOBHOMY CHOCOOY JOCTHKEHHS  KU3HEHHOTO
OJlaromnoiyyusi 4eylioBeKa, 3aJ0ry €ro YCHEHIHOro MpOoQecCHOHATBHOIO
CaMOOIIpeIeNIEHUs U OUIYLIEHUSI YBEPEHHOCTH B 3aBTPAILIHEM JIHE;
K cBoemy OtedecTBy, cBoeil Maynoi u Oosbinoi PonuHe kak Mecty, B
KOTOPOM YeJIOBEK BBIPOC M MO3HAJ MEpBbIE PaJOCTH U HEyAayu, KOTopas
3aBelllaHa eMy IIpeIKaMu U KOTOPYIO HY>KHO oOeperaTh;
K TMpUpoJe KaK HCTOYHUKY >KM3HM Ha 3emie, OCHOBE CaMoOro ee
CYILIECTBOBaHMUS, HYXJAIOMIEICs B 3alllUT€ U MOCTOSHHOM BHUMaHUU CO
CTOpPOHBI YEJIOBEKA,
K MUPY Kak TJaBHOMY MPUHIUITY YEJIOBEUECKOTO OOILEKUTHUS, YCIOBUIO
KpEenKoW ApyxObl, HANAKUBAHUS OTHOIIEHWH C KoOJIJIeramu 1o padote B
OynymeM U co3gaHusi OJaromnoily4yHoro MHKpPOKJIMMara B CBOEH
COOCTBEHHOMN CEMBE;
K 3HaHUSIM KaK MHTEIUIEKTyalbHOMY pecypcy, obecrnednBaronemMy
Oynylee 4elioBeKa, Kak pPe3yibTaTy KpPONOTIMBOIO, HO YBIEKATEIbHOTO
y4eOHOro Tpyaa,
K KYyJbType Kak JIyXOBHOMY OOraTCTBY OOIIECTBA U BAXKHOMY YCIIOBHIO
OLLYIIEHUS YEJIOBEKOM IMOJTHOTHI TPOKUBAEMOM KU3HU, KOTOPOE AT EMY
YTeHHE, My3bIKa, HCKYCCTBO, T€ATpP, TBOPUECKOE CAMOBBIPAKECHHUE;
K 3J0pOBbI0 KaK 3aJIOTy JOJroil M aKkTUBHOM JKU3HU YEJIOBEKa, €ro
XOPOIIEro HACTPOCHUS U ONITUMUCTUYECKOTO B3IJIsIIa HA MUP;
K OKpY>KaroIIUM JIOJsIM Kak 0e3yCJIO0BHOM M aOCOIIOTHON LEHHOCTH, Kak
PaBHONPABHBIM COLMAJIBHBIM TapTHEpaM, C KOTOPHIMH HEOO0XOIUMO
BBICTPanBaTh no0poskenaTeabHbIe u B3aMMOIIO/ICPKUBAOIIINE
OTHONICHMS, JAlOUIME 4YEJIOBEKY pPAaJoCTh OOIICHHS W TO3BOJISIOIINE
n30eraTh 4yBCTBa OJMHOYECTBA;



K caMuMM cebe Kak X03s€BaM CBOCH Cy21B6BI, CaMOOIIPCACTIAOIINUMCT U
CaMOpPCAIM3YIOMUMCA JIMYHOCTAM, OTBCYHANOIIUM 34 CBOE COOCTBEHHOE

Oynyiee.



COIEPKAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®duszuka u eé poJjib B NO3HAHUM OKPY:KAIOLIEro MUpa.

®uznka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NYECKHUE SBICHUSA:
MEXaHNYECKHUE, TEIJIOBBIE, DJIIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenMuuuHbL. M3Mmepenue Quinueckux BelnyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoaHasi cuctemMa eIuHHIIL.

Kak ¢wusuka u jApyrue ecTecTBEHHble HAyKM H3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAY4YHBI METOJ| TMO3HAaHUA. HAOJIOJEHHE, TMOCTaHOBKA HAYYHOTO
BOIPOCA, BBIJIBIKEHHUE THIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, OObSICHEHUE
HaOmoaaemMoro sBiaeHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. Dusnyeckue MpuUOOPHI U MpoLEaypa MPSIMBIX U3MEPEHUI aHAJIIOTOBBIM U
U (POBBIM IPUOOPOM.
Jlabopamopnuie padbomul u onvimol.
1. OmpexeneHre LEHbI AeJIEHUS MIKAIbl U3MEPUTENBLHOTO Tprbdopa.
2. M3MepeHune paccTOAHUM.
3. M3mepenne o0bEMa XKUIAKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MAJIBIX TEIL.
5. M3MepeHne Temmeparypsl NpHU MOMOIIM JKHIKOCTHOTO TEpMOMETpa U
JaTYMKa TEMIEPATYPHI.

6. IIpoBenenue wuccienoBaHUS MO MPOBEPKE THUIIOTE3bI. JAJIBHOCTH MOJIETA
nIapyKa, MyImEeHHOT0 TOPU30HTANIBHO, TeM OoJblle, yeM OoJbllle BbICOTa
IycKa.

Pazpen 2. [lepBoHayajibHbIe CBeICHUSI O CTPOCHUM BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. ONBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkeHne 4actul] BemiecTtBa. CBS3b CKOPOCTH JBW)KEHUS YaCTHL[ C
temriepaTypoil. bpoyHoBckoe aBwxenue, nuddysus. BzaumoneilicTBue uactull
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHHUE.

ArperatHple COCTOSIHHS BEIIECTBA. CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpucTaJUTMYECKKMX) Teld. B3aMMOCBSA3b MEXKIy CBOMCTBAMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUI BOJBI.

Hemoncmpayuu.

1. HaGmropenune OpOyHOBCKOTO JIBHIKEHUS.



2. Habmonenue nuddyszuu.
3. HaGniogenue  siBneHui,  OOBSACHSAIOIIMXCA  MPUTSIKEHUEM  WIH
OTTaJKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie padbomut u onvimot.

1. OmeHka JuaMeTpa aroMa METOJOM psijioB  (C  HMCIOJb30BaHHEM

dororpaduii).
2. OmnbIThI 110 HAOJIOICHUIO TEIUIOBOT'O PACIIMPEHHUS Fa30B.
3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
Paznen 3. /IBu:keHUE M B3aMMo/IeiicTBHE TeJl.
Mexanudeckoe aBuwkeHHe. PaBHOMepHOE M HEpPaBHOMEpPHOE JBUYKEHUE.
Ckopoctb. Cpeansisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHH. Pacuér nmytu u
BPEMEHHU JIBUKCHUSL.
SIBnenue wuHepuuu. 3aKOH WHEpHUH. B3aumojeicTBue Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH [BWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
IInotHOCTH BemecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHULIE
00BEMa BelleCTBA.
Cuita Kak XapakTepUCTHKa B3auMojaeucTBHs Tesl. Cuiia ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOIIbIO IUHAMOMETpA. SIBJIEHHWE TATOTEHHUS U CHUiia
TskecTd. Chlla TSHDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CrioxeHune
CWJI, HaIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxelicTByromas cun. Cuna TpeHus.
TpeHue ckonbXKeHus: U TpeHUE MOKosA. TpeHue B MPUPOJIe U TEXHUKE.
Hemoncmpayuu.
1. HabGmroneHne MexaHMYECKOTro JBHKEHUS TeNa.
2. M3mepeHne cKOpoCTH MPSIMOIUHEHHOTO ABUKEHUSI.
3. HaGmronenue siBeHUS HHEPIIHH.
4. HaOmroneHue u3MeHeHHUs] CKOPOCTHU MPH B3aUMOIEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. CnoxeHue cui, HapaBJIEHHBIX 110 OAHOW IPSIMOIA.
Jlabopamopnvie padbomul u onvimol.
1. OmpenerneHue CKOPOCTH PABHOMEPHOTO JABMIKEHUS (IIapHKa B KUIKOCTH,
MOJICIIN JIEKTPUICCKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHne CpeiHE CKOPOCTU CKOJNBKEHHS Opycka WM IIapuKa o
HAKIIOHHOM TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOIO TENA.

4. OnbITH, JIEMOHCTPUPYIOUINE 3aBHCUMOCTh PAaCTsDKEHUS (medopmariyn)
MIPY>KUHBI OT MIPUIIOKESHHOU CHUJTBI.

5. OmbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl TPEHUSI CKOJIbKEHUS OT
BECa TEJIA U XapaKTepa COMPUKACAIOIINXCA TOBEPXHOCTEM.

Pa3nen 4. /laBiienne TBEPABIX TeJI, }KUIKOCTEH 1 ra3os.



Hasnenue. CiocoObl yMEHbBIICHHS U yBEJIMYEHUS AaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEéma, TemrepaTypsl. llepenaua naBneHus
TBEPIABIMU TEJIAMM, KUIAKOCTAMU U raszamu. 3akoH [lackans. IImeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT riayOuHbl. ['mapoctaTtuueckuit
napanokc. Coobuiaronuecs cocyasl. ['uapaBindeckue MeXaHU3Mbl.

AtMocdepa 3emsnn u arMmochepHoe aaBieHue. [IpuuuHBI CyllecTBOBaHMS
BO3NyIIHOM o0onouku 3emiu. OmnbiT Toppuuemnu. M3mepenue atmochepHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(EpPHOTO J1aBlIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 1uist u3MepeHus: aTMOchEepHOTO J1aBJICHUS.

JleficTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BreITankuparomas
(apxumeoBa) cuia. 3akoH Apxumesa. [lnaBanue Tenr. Bo3gyxormiaBaHue.

Hemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYpPHI.

Ilepenava naBiaeHUs )KUJIKOCTBIO U FA30M.

Coobmraronuecst COCYIbl.

I'mppasinueckuil npecc.

[IposiBnenue nencTBUst aTMOC(HEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIIBI OT 00BEMa MOTPY>KEHHON YacTu
T€Ja ¥ IUIOTHOCTH JKHJIKOCTH.

o 0 s~ wbdh P

~

PaBeHCTBO BBITAIKMBAOIIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue miaBaHus TEN: MJIABAHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILIECHUS IJIOTHOCTEMN TeJa U JKUJIKOCTH.

Jlabopamopnvie padbomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpy>KEHHOHN B
KUJKOCTh YaCTH TENA.

2. OmnpenenieHue  BBITAIKMBAIOMIEH CWJIbI, JEHUCTBYIOIIEWM Ha  TeJo,
MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHIIbI, NEHCTBYIONIECH HA TENO
B J)KUJIKOCTH, OT Macchl Teja.

4. OnpITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKHUBAIOLIECH  CHJIBI,
JCHCTBYIOIIE Ha Telo B JKUIKOCTH, OT OOBbEMa MOTPYKEHHOH B
KUIKOCTh YAaCTH T€Ja U OT INIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMmeTpa WIM KOHCTPYUPOBAaHUE JIOAKU U
onpeneneHne e€ rpy30noabEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTDH. JHEPrHUs.

Mexanundeckast padota. MOIIHOCTb.

[IpocTbie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. [IpumeHeHue mpaBuja paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBuino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHeTtmyeckas UM TOTEHUMAJIbHAsl DJHEPIHUs.
IIpeBpaleHne 0JTHOrO BU/Ia MEXaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUHU B MEXaHHUKE.

Jlemoncmpayuu.

1. Ilpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomwt u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHUS MPU PAaBHOMEPHOM JBHKEHUU Tela

10 TOPU3OHTAIIBHOW IOBEPXHOCTH.
2. HccnenoBanue ycinoBUi paBHOBECHS pblyara.
3. M3amepenne KIIJ] HaKTOHHOM ITOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUSI MEXAHUYECKOM SHEPIUH.
8 KUIIACC

Pazjnen 6. TeruioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO--KUHETUUYECKOM TEOpUHM CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. OmNbIThl, TOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUSI MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSIHUM BeIIECTBa.
Kpucrainuueckue u amopdubie tena. OObsICHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKECHUW MOJIEKYISPHO--KUHETUYECKOU TEOPUHU.
CmauuBaHue U KamWUISIpHBIE siBJICHUA. TenaoBoe pacCuIupeHUe U CKaTHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABMKECHUS
gactull. BayTpeHnssi sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEH HHEPTUM:
Teruionepeaaya 51 COBEPIIECHUE paboTHI. Buabr TETUIONEepeayn:
TETUIONPOBOAHOCTh, KOHBEKLIMS, U3JIYUYCHUE.

KonuuecTtBo TemnoTel. YenbHas TEIUIOEMKOCTh BelecTBa. TeriooOMeH H
TEIUIOBOE paBHOBecHE. YpaBHEHUE TemuioBoro Oamadca. [lmaBieHue u
OTBEPJICBAHUE KPUCTAJUIMYECKUX BELIECTB. YAEIbHAA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcarus. Mcnapenue. Kunenue. YnaenpHas Temiiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpAaTyphl KUIIEHUS OT aTMoc(hepHOTO
JIaBJICHHUS.

BrnaxHocTes Bo3nyxa.

DHeprus TomuBa. Y AejabHas TEIJIOTa CTOPaHHUs.

[Tpuntuner pabotsl TeroBeix ABuratenei KIIJ termoBoro nBurarens.
TermnoBble IBUraTeNu 1 3alIUTa OKPYKAKOLIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HabGronenue siBieHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HaGuroenue TermioBoro paciupeHus Tei.

W3meHeHue naBiieHHs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIQXKJICHUHU.

[IpaBuia u3MepeHus: TEMIEPATYPHI.

Bune! remonepenayu.

OxmnaxcieHue npy COBEPIICHUU PabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.
CpaBHEHUME TEIIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmronenue KumeHus.

Hab6umronenne noctosiHCTBa TeMIlepaTyphl MPH MIaBICHUH.
Mopnenu TerioBbIX JBUTATENEH.

Jlabopamopnuie padbomut u onvimot.

1
2.
3.

10.
11.
12.
13.

OMbITHI IO 0OHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 11O BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel TI0 HAOIIOJACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKUAKOCTEH U
TBEPBIX TEIL.

Onpenenenue AaBieHUs BO3AyXa B OaIOHE IINPUIIA.

OnbITHl, JIE€MOHCTPUPYIONIME 3aBUCUMOCTb JAaBJICHUS BO3AyXa OT €ro
00béMa M HArpeBaHUs UIIN OXJIAXKICHUS.

[IpoBepka ruNoOTE3bl JUHEUHONU 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TeMIEPATYPhI.

HaGnronenue w3MeHeHMs] BHYTPEHHEH DSHEprud Tejna B pe3ysbTaTe
Tertonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanue siBIeHUS TEIIOOOMEHa MPU CMEIIUBAHUU XOJIOTHOW U
ropsiueit BOJBI.

OmnpeneneHue  KOJIWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HArPEThIM METAJUIMYECKUM LIUIIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCIapeHus.

OrnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaenbHONW TEIUIOTHI TUIaBIEHUS JIb/A.

Paznen 7. Duekrpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. /[[Ba poma sneKTpuyecKux 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Tesl.  3akoH KyrnoHa (3aBHCHMOCTh  CHJIBI  B3aUMOJICHCTBHS
3apsDKEHHBIX TEJI OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXKTy TEJIaMH).

Onektpuueckoe mnone. Hanpssk€HHOCTh 3ieKTpuueckoro mods. IIpuHuun
CYNEPIIO3UIIMU DIICKTPUYCCKUX TOJIeH (Ha KaYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsA/ioB. DJIEMEHTAPHBIA SJEKTPUYECKUN 3apsi.
Crpoenune aroma. IIpoBOOHMKM UM JUAJIEKTPUKH. 3aKOH  COXpPAHEHHS
ANEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUI TOK. YCJIOBUSA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
VICTOYHMKH TIOCTOSSHHOTO ToOKa. JICHCTBHS 3JIEKTPHUECKOro Toka (TemioBoe,
XAMHUYECKOE, MATHUTHOE). DJICKTPUICCKHIA TOK B JKUIKOCTSIX M ra3ax.

Onektpuueckasgs 1enb. Cuma  TokKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBieHre MPOBOJHUKA. YIEIBHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. llocmenoBaTenlbHOE WM MAPAIIIENBHOE  COEIMHEHUE
ITPOBOJIHUKOB.

PaGora ® MOIIHOCTH »dJEKTpUYecKoro Toka. 3akoH Jhxoymns—Jlenna.
DneKkTpudecKue enu U NOTPEeOUTENH NEeKTpUIeckoil sHepruu B 0bITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHUTH.  B3aumoneicTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHoe 1nosie 3eMJIM ¥ €r0 3HAYEHUE NI KU3HU Ha 3eMIle.
OmeiTr  Opcrega. MarHutHoe 1oJ€  3JEKTPUYECKOTO Toka. [IpumeHeHwue
AIEKTPOMArHUTOB B TEXHUKE. JIeHiCTBME MATHUTHOIO MOJISl HA IPOBOJHUK C TOKOM.
DNeKTpoaBUraTeNb MOCTOSIHHOTO TOKa. lcmosib30BaHME 3IEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue sneKTpoMarHuTHON MHAYKuuH. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnoco0b1 MOTYy4YECHUS AIEKTPUUYECKOU SHEPIUHu.
DNEKTPOCTAHIIMUA HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Hemoncmpayuu.

DJieKTpu3anus Te.

JIBa posia 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
YCTpONCTBO U IEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKas MHIYKIIHS.

3aKOH COXpAaHEHUS IIEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U TUDIIEKTPUKH.

MopaennupoBaHue CUIOBBIX JUHUN 3JIEKTPUUECKOTO TTOJIS.

M cTOYHMKY NOCTOSHHOTO TOKA.
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JIeCTBUSA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKHI TOK B )KUIKOCTH.
. ['a3o0BBbI111 paspsia.
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. I/ISMCPCHI/IC CHUJIbI TOKA aMIICPMCTPOM.
. I/I3MepeHHe QJICKTPHUYICCKOT'O HAIIPAKCHUA BOJIBbTMETPOM.
. PeocTaTr u mara3un COHpOTI/IBHeHI/Iﬁ.
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. BBaHMOHeﬁCTBHe IIOCTOSIHHBIX MAarHuTOB.
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. MOI[eJII/IpOBaHI/IC HCBO3MOXHOCTH pa3acCICHUA ITOJTFOCOB MAlrHUTA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenrpoBaHe MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarHuTtHoOe 1oJsie TOKa. DJIEKTPOMArHHuT.

JleficTBrE MarHUTHOTO T0JIS1 HA IPOBOJAHUK C TOKOM.

DIEKTpOABUraTEINb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

OmnerTel @apanes.

3aBUCHMOCTb HAINpAaBJIEHUS HMHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DIeKTporeHepaTop NOCTOSHHOIO TOKaA.

Jlabopamopnuie padbomut u onvimat.

1
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJIEKTPU3alMK TeJl WHAYKIUEH U Mpu
COTNPUKOCHOBEHHUH.

UccnenoBanne neHCTBUS SJIEKTPUYECKOTO TIOJNSI HAa TPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padOThI MEKTPUIECKOHN 11ETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 Pe3UcTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

O1bITH], JEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIEKTPUYECKOTO
COTPOTHUBJICHHUSI TPOBOJHHUKA OT €ro JJIMHBI, TUIOMIAAU TOMEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHHUS HAMPSHKEHUM MPU TOCJIEI0BATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia il CWIBl TOKa MPH MapaJlIeIbHOM COSTUHEHUHU
PE3UCTOPOB.

Omnpenenenue padoThl AIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OmpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKA, BBIACIAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTU CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsDKeHUS Ha HEel.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanyue MarHUTHOIO B3aUMOAECHCTBHUS ITIOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TIOJS  TOCTOSIHHBIX ~ MarHUTOB TP HUX
00BbETMHEHUH U Pa3/ICICHUU.

HccnenoBanue neMCTBUS SJIEKTPUUESCKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OObITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJIECHCTBUS
KaTylIKM C TOKOM M MarHura OT CHJbl TOKa W HAIpaBJICHUS TOKA B
KaTyILKe.

18. M3yueHue nelcTBUsI MArHUTHOTO T10JIs1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUrareibHOW yCTaHOBKH.

21. OnBITBl MO UCCIAEAOBAHUIO SBJIEHUSA JJIIEKTPOMArHUTHON WHIYKIUU:
HCCIIEIOBAHUE W3MEHEHUN 3HAYEHUs U HANPABJICHUS HMHIAYKLIMOHHOIO
TOKa.

9 KJIACC

Pa3nen 8. Mexannueckue siBJICHHS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAaHHYECKOTO JBWXKEHHsS. PaBHOMepHOE NpsIMOIMHEHHOE
nBkeHne. HepaBHOMepHOe npsMoinHETHOEe NBUKeHHe. CpelHsasl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUYKECHUU.

VYckopenue. PaBHOyckopeHHOE mNpsMoOiuHeHHoe ABuWxkeHue. CB0OOOIHOE
nagenue. Onwitel [Nanuies.

PaBHOMepHOE ABMkKEHHE MO OKpY>KHOCTH. Ilepuon u uvactota oOparieHwus.
JInHenHas u yriosast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

Ilepseiit 3ak0oH HeroToHa. Bropo# 3axkoH HeroroHa. Tperuii 3akoH HerotoHa.
IIpuHIUII CyNIEpIIO3ULINY CHUIL.

Cuia ynpyroctu. 3akoH I'yka. Cuiia TpeHHs: cujla TPEHUS CKOJIbKEHUS, CUIIA
TPEHMUS IIOKOsI, APYTUE BUBI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOrO TSATOTEHHUA. Y CKOpEeHHE CBOOOJHOIO
najgeHus. JlBmxenue mianeT BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs U neperpysku.

PaBHOBecue matepuanbHON TOUKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUVIEHHON OChIO BpaleHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenne uMmiynbsca. UMnynbc cuilbl. 3aKOH COXPaHEHHUS
UMIIyJibCa. PEakTUBHOE IBHKEHHUE.

Mexanuudeckass paboTa M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpPTruu U pabotsl. [loTeHInanbHas SHEPrus Tela, MOJHSATOrO HaJl
MTOBEPXHOCTHIO 3eMJM. [loTeHInanbpHas S3HEPTUs CxKATOM NpyKuHbl. Kunernueckas
sHeprus. TeopemMa 0 KHHETHYECKOM DHEPTUHU. 3aKOH COXPAHEHUS MEXAHHYECKOMN
DHEPIUHU.

Hemoncmpauyuu.

1. HabGmonenne MeXaHUYECKOrO ABUXKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE MyTeW W TPACKTOPHUH IBUIKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepenre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEUHOTO JBUKEHUS.
HccnenoBanue npru3HaKoB PAaBHOYCKOPEHHOTO JABUKEHUSI.

HaGmonenne NBHXeHUS Tella 0 OKPY>KHOCTH.

Habmonenre MexaHU4ecKuX SIBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JIBUXEHUU
OTHOCUTEIBHO KaOMHeTa PU3UKH.

3aBUCUMOCTb YCKOPEHHUsS Tejla OT Macchl Tejla U ACHCTBYIOLIEH Ha HETo
CHUJIBI.

HaGmronenne paBeHcTBa CUIT IPU B3aUMOJIEHCTBUU TEN.

N3menenue Beca Tena Mpu yCKOPEHHOM JBUKEHUU.

[lepenaya ummnynbca Npyu B3auMOICHCTBUU TEJl.

[Ipeo6GpazoBaHus SHEPTUU MTPU B3aUMOJICHCTBUU TEN.

CoxpaHeHue UMITyJIbCca MPU HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.
Habnronenne peakTUBHOTO IBHXKEHHUS.

CoxpaHeHre MEXaHUYECKOM SHepruu pHU CBOOOIHOM MaJICHUU.
CoxpaHeHHe MEXaHUYECKON IHEPTUU NP ABUKEHUU TeJa MOJ| IeCTBUEM
TPy KHHEI.

Jlabopamopnuie padbomut u onvimot.

1

KoncTpynpoBanue TpakTa Uis pa3roHa W JalbHEHIIEr0 pPaBHOMEPHOTO
IBVOKCHUS IIAPUKA UITH TEJICKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJBKEHHUS OpycKa WM JBUKCHHS
[IapuKa M0 HAKIIOHHOHN TIOCKOCTH.

Omnpenenenne yCcKOpPEHUs] Tella MPH PaBHOYCKOPSHHOM JBW)KCHHUU TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBHCHUMOCTH IMYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
IBW)KCHNUU 0€3 HadaJbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3BI: €COW TMPH PABHOYCKOPSHHOM JBWXCHHH 0€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJMHAKOBEI.

HccrnenoBanre 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKCHHS OT CHIIBI
HOPMAJIBHOTO JIaBIICHUSI.

Onpenenenue ko3 PUIEHTa TPEHUS CKOJIBKEHUSI.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU PAaBHOMEPHOM JBIDKEHUH Teia
110 TOPU30HTAILHOM MOBEPXHOCTH.



10. Onpenenenne padbOTHl CWIBI YIOPYrOCTH TIPpU  MOIBEME Tpy3a C
HCIIOJIb30BAaHUEM HEIMOABMYKHOTO U MOJIBUIKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHCHUS YHEPTUH.

Paznen 9. Mexann4yeckue K0J1e0aHUsI M BOJIHBI.

KonebarensHoe nemxeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAHUM: TIEpUO,
4acToTa, aMIUIUTyAa. MaTtemMaTU4ecKuil U NPY>KUHHBIA MasTHUKU. [IpeBparnienue
SHEPTHUH MPU K0JIEOATEIIHHOM JIBUKCHUMU.

3aryxawme — kojebaHus.  BeIHyXjaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BoiHbBL. CBolcTBa MexaHW4YeCcKMX BOJIH. [IpoponbHBIE U
nmonepevyHbie BOJIHBL JlMMHA BOJHBI W CKOPOCTh €€ paclpoCTpaHEHUS.
MexaHuuecKkue BOJHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3BykKa W BbicOTa ToHa. OTpakeHue 3Byka. MHDpa3Byk u
yIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmromenue kojeOaHWN Tl IMOJ JCHCTBHEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

HabGmonenne konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabGnroneHue BRIHYKICHHBIX KOJIOAHUN U pe30HaHCa.
PacnipocTpanenue mpoI0IbHBIX U TOMEPEUHBIX BOJIH (Ha MOCIIN).
Hab6nroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI pe30HaHC.
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Jlabopamopnuie padbomut u onvimot.
1. OmpezgeneHue dYacTOTbl M TEpUOJa KOJeOaHHM MaTeMaTHuyecKoro
MasiTHUKA.
Omnpenenenue 4acTOThI U MEPUOIa KOJeOaHUN IPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MepuoAa KojieOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT AJTUHBI HUTH.
4. VlccnenoBaHue 3aBUCMMOCTH MepHoJia KojieOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTU TEpHoOJa KoieOaHuil rpy3a, MOABEIIEHHOIO K
HUTH, OT MacChl rpy3a.
6. OmbITH, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  Iepuoja  KoJeOaHwuii
NPYKHHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.
7. U3mepeHue ycKoOpeHusi CBOOOHOTO MaJCHHUS.
Paznen 10. DinekTpoMarHuTHoOeE MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DONeKTpOMarHuTHOE  Tojie.  DJeKTpoMarHuTHole  BoiHbL. — CBoMcTBa
DIIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJH. Kcmomb3oBaHUe
DJIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMaruuTHas npupojaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBeTa.

Jlemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomut u onvimot.

1. V3ydyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMJIHHOTO

TenedoHa.
Pa3gea 11. CBeTOBbBIC SIBJICHUS.
JlyueBas MOJEIb CBETA. Hcrounuku CBETA. [TpssmonuHeliHOE

pacrnpoctpanenHue cBera. 3atMenust ConHua u JIynsl. Otpaxenue ceera. Ilmockoe
3epKano. 3aKOH OTpa)XEHUs CBETA.

IIpenomiienne cBerta. 3akoH mpenomieHus cBera. [lomHoe BHYTpeHHee
OTpakeHHe cBeTa. lIcnonb30BaHME TOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B JnuH3e. Onrudueckas cucrtema ¢oToanmapara,
MHKpOCKONa M Tejeckoma. ['ma3 kak onrhueckass cucrtema. bBiM3opykocTs U
NaNbHO30PKOCTb.

Paznoxenue Oenmoro cBera B crekTp. Omnbitel HpetoTona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus ceera.

Hemoncmpavyuu.

IIpssMosIMHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuyenue nzoOpaxeHUH B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3epKaJax.
[IpenomiieHue cBera.

OnTryeckuil CBETOBO/I.

Xox nydeid B coOMparoIiei JuH3e.

XoJ 1y4ey B pacCeuBarolleH JIMH3E.

[Tony4yenue nzoOpaxeHU ¢ TOMOUIBIO JUH3.

[Tpunuun neiictBus ¢oToamnmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaenb riasa.
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11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. Tlonydenue 6eoro cBeTa Mpu CIO0KEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yria OTPa)KEHHsI CBETOBOTO Jiyda OT YIJia
najieHus.
N3yuenne xapakTepUCTUK U300paKeHHS TIpeMeETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIJia IPEJIOMJICHUSI CBETOBOTO Jiyya OT yriia
MaJieHus Ha TPAHUIIE €BO3AYX—CTEKIIO».



[Tony4yenue nzoOpaxeHUH C TOMOLIBI0 COOMPAIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOTO pacCTOSHUA U ONTUYECKOM CHIIbI cOOMparomei
JIMH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIIEKTD.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJECHUHU yepe3
[IBETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBbI€ sIBJIEHHS.

Omnwitel Pe3epdopna u minanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjoiieHue cBeta aromoM. KBaHThl. JIuHeWyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykimonnas wMoxaens aromHoro sjapa. M3orombl.  PanmoakTuBHBIE
npespaienusd. [lepuoa nomypacnaaa aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJOBOTO U MACCOBOTO YHCEI.
OHeprusi cBsizu aTOMHBIX sifep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTte3a H
nenenus siaep. Uctounuku sneprun CosiHIA U 3BE3L.

Snepnas sHepreTuka. JleWcTBHUS pagMOAKTUBHBIX H3JIy4YE€HUNW HA KUBbIC
OpraHU3MBlI.

Jlemoncmpayuu.

1. CHexTpsl U3yYEHHS U MOTJIOMICHUS.

2. CnexTpsl pa3judHbIX Ta30B.

3. CmekTp Bozmopoza.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYYEHUH.

6. Perucrpatus nznydeHus NpupoIHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnvie padbomul u onvimol.

1. HabGmroneHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYUYECHHUS.

2. HccnepoBanue TPEKOB: U3MEPEHHE HHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IHoBTOpHTEIBLHO-00001IAKOIIMIT MOYJIb.

[ToBTOpUTETHLHO--0000IIAOIINI MOIYJIb PEIHA3HAYEH ISl CUCTEMATU3 AU
u  0000IIeHHs  TPEIMETHOIO  COAEpXKaHUS U ONbITa  JIESITEIbHOCTH,
NpUOOPETEHHOIO MPU U3YUYEHUH BCEro Kypca (PU3MKH, a TakXKe JJIs MOJATOTOBKHU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy Mo (Qu3MKe s 00ydaroluxcs,
BBIOPABILIKX 3TOT YU4EOHBIN MpeMer.

[Ipy M3y4eHHH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIBI
JeSTENbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBACTCSA JTOCTHKEHUE MPEAMETHBIX U
METalpeJMETHBIX  IUJIAHUPYEMBIX  pEe3yibTaTOB  00y4yeHus, (GopMmHupyeTcs
€CTECTBEHHOHAYYHasi TPAaMOTHOCTb. OCBOCHHE HAy4HBIX METOJOB HCCJEI0BAHUS



SBJICHUW MPUPOALI W TEXHUKH, OBJIAJACHUE YMEHHUSMH OOBICHATH (PU3MUECKHue
SBJICHUSI, TPUMEHSS TMOJy4YEHHbIC 3HAHMS, pelarh 3aJayd, B TOM YHCIE
Ka4€CTBEHHBIE U AKCIIEPUMEHTAIIbHBIE.

[IpuHUMNINANBHO AEATEIBHOCTHBIA XapaKTep NAHHOTO pa3/ielia peaau3yercs
32 CYy€T TOro, 4YTO OOy4allluecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HaHWIl pacro3HaBaTb M HAy4YHO OOBACHATH
(dbu3uYecKue SIBJICHUS B OKPYKAIOIIEH MTPUPOIC U TTOBCETHEBHOM KU3HHU;

WCIIOJIb30BaTh HAyYHbIE METO/bI UCCICAOBAHUS (PU3UUECKUX SBJICHUN, B TOM
YyuCIe JJIs1 MPOBEPKHU TUINOTE3 U MOJYUYEHUS] TEOPETUUECKUX BHIBOOB,;

OOBSCHATh HayYHbIE OCHOBHI Han0oJiee Ba)KHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEP, MPAKTUYECKOTO HMCIIOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILECHHS M COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUMu.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHA ITIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yyenue Gpu3uku Ha YPOBHE OCHOBHOTO OOIIIETr0 0Opa30BaHMS HAIMPaBJICHO Ha
JTOCTIKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX 00pa30BaTelIbHBIX
PE3yJIBTATOB.

B pe3ynbrate uzydeHusi GU3MKH HA YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUS Y
oOyuarorierocsi OyayT chOpMUPOBaHBI CIEAYIONIME JIMYHOCTHBIE PE3YyJIbTaThl B
JaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUS:

- TPOSIBJICHWE WHTEpeca K MCTOPHUH M COBPEMEHHOMY COCTOSTHHIO POCCHHCKOM
(bu3HYeCKOl HAyKH;

- IICHHOCTHOE OTHOIICHHE K JTOCTHIKEHUSIM POCCHHCKUX YUEHBIX--(DU3HKOB,;

2) rpakIaHCKOr0 M IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA

- F'OTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXXKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHIKECHUU
busuKwy;

- OCO3HaHWE BAKHOCTH MOPATbHO--3TUYCCKUX IPUHIIUIIOB B JEATCILHOCTH
YYEHOTO;

3) 2CTETHYECKOr0 BOCIIUTAHUS

- BOCHPHATHE SCTETUYCCKUX KadyeCTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOCHMS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH,

4) HEeHHOCTH HAYYHOT0 MO3HAHMS

- OCO3HaHWE IICHHOCTH (U3MYECKOW HAyKW KaK MOIIHOTO WHCTPYMEHTA
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEHIICH COCTaBJIAIOMICH
KYJBTYPHI,

- pa3BUTHEC HAy4YHOW JFO0O3HATEIBPHOCTH, HWHTEpPEca K HCCIEA0BATCIbCKOM
JCATEIBHOCTH;

5) hopMupoBaHus KyJbTYPbI 3I0POBbs M IMOIHOHAJIHLHOTO 0J1ATOMOJTYYHSA:
- OCO3HaHWE IIEHHOCTH O0e30IMacHOro o0Opa3a JKH3HH B COBPEMCHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH IpaBUJ OE30MaCHOTO TIOBEJCHHS Ha
TpaHCIIOpPTE, Ha JOporax, C JJICKTPUYECKHMM H TEIUIOBBIM O0OpYyJIOBaHHWEM B
JOMAIIHUX YCIOBUSX;

- c(hopMUPOBAHHOCTH HaBBIKA pedICKCHH, TPU3HAHUE CBOETO NpaBa HA OIIMOKY
W TaKOTO K€ MpaBa y APyroro 4eIoBeKa,

6) TPy/10BOI0 BOCIIMTAHMA:



- AKTUBHOC yYacTHE B pCIICHUM MpaKTHYECKUX 3a7ad (B pamMKax CEMbH,
00pa3oBaTeNbHON OpPraHU3aIly, FOpPoja, Kpas) TEXHOJOTHUECKON U CONUATBbHOM
HaIpPaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U PU3NUECKUX 3HAHUHA;

- MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO TIpodeccHil, CBA3aHHBIX ¢ (PUUKOK;

7) 3K0JI0rH4€eCKOro BOCIIUTAHHUSA:

- OpHUeHTalMs Ha NpPUMEHEHHE (PU3NYECKUX 3HAHWM IS pelleHus 3ajad B
00JJaCTH OKpYXaroued cpenbl, IUIAHUPOBAHUSA TOCTYNKOB W OIEHKH HUX
BO3MOXHBIX ITOCJIECTBUHN I OKPYKAIOLIEN CPEebl;

- OCO3HaHUE TJIOOATLHOTO XapaKTepa HKOJOTHYECKUX MpodJieM U MyTel Hux
peLIeHus;

8) amanTanmuM K W3MEHSIIOIIUMCS YCJIOBHSIM CONMAJBLHOW M TPHPOTHOI
cpeabl:

- OTPEOHOCTh BO B3aUMOJICHCTBUU IIPU BBITIOJHEHUU UCCIEAOBAHUI U TPOEKTOB
(bu3HUecKol HalPaBIE€HHOCTH, OTKPHITOCTh ONBITY U 3HAHUSAM JIPYTHUX;

- IIOBBIIIEHUWE YPOBHSA CBOEM KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO
NEeATENbHOCTD;

- OTpeOHOCTh B (POPMUPOBAHHM HOBBIX 3HAHUH, B TOM uucie (HOpPMYyIUPOBATH
UJeH, OHATHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

- OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00JIacTH
bu3uKwy;

- IUTAHUPOBAHHUE CBOETO Pa3BUTHUSA B MPUOOPETEHNUN HOBBIX (PU3UUECKUX 3HAHUMH;
- CTpEeMJICHHE aHAJIM3UPOBATh M BBISBISATH B3aUMOCBS3U MPUPOJbI, 00IIECTBA U
HSKOHOMMKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (HU3UUECKUX 3HAHUM,

- OLICHKA CBOMX JEUCTBUM C YYETOM BIMSHUSA Ha OKPYXKAIOUIYIO Cpeny,
BO3MOXHBIX TJI0OAJIBHBIX MOCEICTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbrate ocBOCHHS ITpOrpaMMBbI 10 (PU3HMKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOy4aromierocss OyayT copMHpOBaHBI MeTalpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIIbHBIC YHUBEPCAIbHBIC YYCOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC  yHHBEPCAJbHBIC  y4eOHBbIC  JCHCTBHUSA,  pPETyJIATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBIE YHUBEPCAJTIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble JjornuecKkue 1eCTBUSA .
BBISBJSITh W XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB
(sBIICHUI);



yCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KiIaccU(HUKAIMK, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS] B paccMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOJCHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBICHUSM,
BBISIBJIATh TIPUYMHHO--CJICICTBEHHBIC CBS3W TPH H3YYCHHH (PU3UICCKHUX
SIBIICHUI ¥ TPOIIECCOB, JCNaTh BBIBOJBI C MCIIOIH30BAHUEM JEAYKTHBHBIX H
WHAYKTUBHBIX yMO3aKJIIOUEHUH, BBIABUTATh THUIIOTE3bI O B3aMMOCBS3IX
(bu3NYECKUX BETUYNH,;
CaMOCTOSITENTFHO BHIOMpATh CHOCO0 perieHus: yaeOHOW (U3NYeCcKO 3aaadu
(cpaBHEHHE  HECKOJNBKHX  BapHaHTOB  pEIIeHWs, BBIOOp Hambosee
MOJIXOISAIIETO C YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUER).
Ba3oBble ucciieqoBaTeIbcKHe AeliCTBUS:
UCTIOJTb30BaTh BOMPOCHI KaK MCCIIEIOBATEbCKUIA MHCTPYMEHT ITO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIbHO COCTaBICHHOMY TUIAHY OIBIT, HECIOXKHBIN
bu3nyecKuil  SKCIIEPUMEHT, HEOONbIIOe HCCIeNoBaHUEe  (DU3HMUECKOTO
SIBIICHUS,
OLICHWBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh WH(POPMAITHIO, TIOTYICHHYIO
B XOJI€ UCCJICIOBAHUS WII DKCIIEPUMEHTA,;
CaMOCTOSITENTFHO (HOPMYIHUPOBaTh 000OIIEHUSI W BHIBOJBI IO pe3yjbTaTaM
POBEEHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHMS;
MPOTHO3MPOBATh  BO3MOXKHOE  JallbHEHIEe  pa3BUTHE  (PUIUUCCKUX
MPOIECCOB, a TAK)Ke BBIABUTATH MPEANOIOKEHUS 00 X Pa3BUTUU B HOBBIX
YCTIOBHSIX U KOHTEKCTaX.
Pabora c nnpopmanueii:
NPUMEHATh Pa3IUYHBIC METOJIbI, MHCTPYMEHTHI W 3alpoChl NMPHU TMOUCKE U
orbope wuH(pOpMANMKM WM JaHHBIX C YYETOM MPEHJIOKEHHOW yueOHOU
(buznyeckoii 3a1a4u,
aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W WHTEPIPETUPOBATH WHGOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MIPEICTABIICHHS;
CaMOCTOSITEIFHO ~ BBIOMPATh  ONTUMAIbHYIO  (QOopMy  TpeicTaBiIeHUS
uHPOPMAIMU ¥ WILTIOCTPUPOBATH pellaeMble 3314l HECIOKHBIMH CXEMaMH,
ArarpaMMaM#, HHOH rpaduKoi 1 MX KOMOMHAIIUSMH.
KoMMyHHKaTHBHBbIE YHHBEPCAJIbHbIE YUe0OHbIe 1elCTBHS
B Xole o0OcyxkIeHus yd4eOHOTro MaTepuaia, pe3yiabTaToB JTabOpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMBI H
BBICKA3bIBaTh HJCH, HAIlCICHHBIE Ha pEIICHHE 3aJadydl W TOAJep)KaHue
OJaroKenaTeIbHOCTH OOIICHUS;
COIIOCTABIIATH CBOM CYXKICHHSI C CYKICHUSMHU JIPYTUX YYACTHUKOB THAJIOTa,
OOHapy>KUBATh Pa3INdne U CXOJCTBO MO3UIINN;



BBIP@)KATh CBOIO TOYKY 3PCHHS B YCTHBIX M ITMChbMEHHBIX TEKCTaX;

myOJIMYHO TIPEJICTaBIATh PE3YJIBTAThl BBIMOJIHEHHOTO (DM3UYECKOTO OITbITa
(9KCTIEpUMEHTa, UCCIICI0OBAHUS, TIPOCKTA);

MMOHUMAaTh W MCIOJIb30BaTh MPEUMYIINECTBA KOMAHJIHONW M WHIUBUIYaIbHON
pabOoThI MPU PEIICHUH KOHKPETHON (PHU3UIECKOM TIPOOIIEMBI;

MPUHUMATh IEJIM COBMECTHOM JIEATEILHOCTH, OPTaHU30BBIBAThH JECHCTBHS 10
e MOCTMKCHHIO. paclpeIeliaTh PO, 00CYX IaTh MPOILECCHl M PEe3yJIbTAaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOIBKHX JIIOJICH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, JIOCTUTas KaueCTBEHHOTO pe3yjbTaTa II0
CBOEMY HAIPABICHUIO U KOOPJIUHUPYS CBOU ACHCTBHUS C IPYTUMHU UYICHAMHU
KOMAaH/IBI,

OIICHMBATh Ka4yeCTBO CBOETO BKJaja B OOIIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEILHO COPMYITMPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSI.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranuzanus:
BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaLMsIX, TPEOYIOIINX sl
penieHust Gu3NUeCKUX 3HaAHUH;
OpPUEHTHPOBATBCA B  PA3JIMYHBIX  IOAXOJAaX  MPUHATHS  PELICHUMU
(MHIMBUAYaTbHOE, NPHUHATHE pEIICHUs B TPYyNIe, MNPUHATHE pelIeHUN
TPYIION);
CaMOCTOSATENLHO COCTaBIIATh AJTOPUTM peIIeHUs (PU3NYECKON 3alayu WM
IJlaHa MCCIENOBaHUA C YYE€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbl€ BApUAHTHI PELIEHUM;
JieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIA HHTEJJIEKT:
NaBaTh a/ICKBATHYIO OLIEHKY CUTYallMH U MPEAIarath IJIaH €€ U3MECHEHUS,
OOBSCHATh  MPUYUHBI  JOCTHXKCHHS  (HEJOCTHIKCHUS)  Pe3yJbTaToOB
TS TENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JICATEIBHOCTh (B TOM YHCJIC B XOJ BBIMOJHCHUS
(U3UUECKOTO MCCIICIOBAHNUS WX TIPOCKTA) HA OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIIMXCA  CUTyallMii,  yCTAaHOBJIEHHBIX  OIIMOOK,  BO3HHUKIIHUX
TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM,
CTaBUTH ceOsl HA MECTO JIPYTOro 4eyloBeKa B XOJE Ccropa WK AUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYIoro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpH pEelIeHUH (PU3UUECKUX 3a/1ay WU B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE K€ MPABO JAPYTOrO.



NPEAMETHBIE PE3YJIBTATHI

K xoHiy oOydeHuss B 7 Kjacce MpeIMETHBIC Pe3ysIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMECHHIA:

WCIIOJIB30BaTh MOHATUS: (U3UYECKUE U XUMHUYECKUE SIBJICHUS, HAOJI0ICHHE,
AKCTIEPUMEHT, MOJIeNb, TUIOTE3a, €IUHMILI (DU3NUYECKUX BEJIIMYUH, aTOM,
MOJICKYyJla, —arperaTHble  COCTOsIHMS  BemlecTBa  (TBEpaoe,  KHIKOE,
razoo0pa3Hoe), MEXaHHUYECKOe IBIKECHUE (paBHOMEpHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAeKTOpHs, PaBHOJACHCTBYOINAs cuia, aedopmarius
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;
pasnuuath sBieHus (auddysus, TEmIoBoe IBMKEHHE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE  JBMXKEHHE,  HEPABHOMEPHOE  JBWXKEHHE,  HMHEpLMUS,
B3aUMOJICMICTBUE TEJI, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCHIO
BpallCHUs, TIepenaya JaBJICHUs TBEPIABIMHU TEJIaMH, KUJIKOCTAMU U Ta3aMH,
aTMoc(pepHOE JaBJIeHHE, I[UJJaBaHUE Tel, MpPEBpallleHUs] MEXaHUYEeCKOU
SHEPIrHM) 1O OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3UYECKOE SIBJICHHE,
pacrio3HaBaTh  MPOSIBICHHE  W3YYEHHBIX  (U3UYECKUX  SBICHUNA B
OKpY)KalollleM MHUpe, B TOM 4YHCIe (U3UUECKUe SIBJICHUS B TMPUPOJIE:
MPUMEPBI JABWXKEHHUS C PA3JUYHBIMUA CKOPOCTSIMH B KUBOW M HEKHUBOU
MPUpPOJIE, MACUCTBUE CHJIbI TPEHHUS B TMPUPOJE U TEXHUKE, BIUSHUC
aTMOC(EpHOTO JaBJICHUs] Ha >KUBOW OpraHu3M, IUIaBaHUE pPbHIO, pblYarv B
TeJe 4YeNoBeKa, MPU ITOM MEPEBOJUTH MPAKTUYECKYIO 33/ady B y4eOHYIO,
BBIJIC/ISTH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (DU3HUECKUX SIBICHUM;
OMUCHIBATh W3YUYCHHBIC CBOWMCTBA TeNl W (DU3WYECKHUE SIBJICHUS, UCIOIb3Ys
¢busnyeckue BeauunHbl (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMs, MyTh,
CKOpPOCTb, CPEAHsSsI CKOPOCTh, CUJa YIPYIOCTH, CHJIa TSKECTH, BEC Tela,
CHUJIa TpeHus, AaBieHue (TBEPAOro Teja, KUAKOCTH, Ta3a), BHITAJKUBAIOIIAS
cuia, MeXaHhuyeckas paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHIIHI,
KOd(pPUIIMEHT TMOJIe3HOTO JACHCTBHS MEXaHHU3MOB, KHHETHYECKas U
NOTEHI[MANIbHAS ~ DHEPrus), MpPH OMNHCAHWM NPABHJILHO TPAaKTOBATh
(UBUYECKUI CMBICT UCIOJIb3YEMBIX BEIMYHMH, UX O003HAUYCHHS W €IUHMIIBI
bU3UYECKUX BEJIWYWH, HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GUBMYECKYI0 BEIMYMHY C JAPYTUMU BEJIWYWHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U  IPOIECCHI,
UCIIOJIB3Ys MpaBUja CIAOXKCEHHUS Ccui (BIOJIb OJHOM mMmpsimMoii), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMena, NMPaBUIO paBHOBecUs pbiyara (0Jioka),



«30JI0TO€ IPABWJIO» MEXAHUKH, 3aKOH COXPaHEHMS] MEXAHUYECKON DHEPIHUH,
Py 3TOM J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllUCHIBATH €r0
MaTEMaTU4YECKOE BbIPAKEHHUE,;

OOBSACHATH (PU3UUYECKHUE SIBJICHUS, IPOLIECCHl U CBOMCTBA Tell, B TOM YHCIIE U
B KOHTEKCTE CUTyalMld IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 1-2 jormyeckux
maroB ¢ onopoil Ha 1-2 u3y4eHHBIX CBOMCTBAa (PU3UYECKHUX SIBICHUH,
(bu3HYeCcKNX 3aKOHA WJIM 3aKOHOMEPHOCTH,

pemarb pacuéTHble 3aa4u B 1-2 neicTBUsI, UCNIONIb3Yys 3aKOHBI U (HOPMYJIHI,
CBsI3bIBalONINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3aJauu
3alMChIBaTh KPATKOE YCJIOBHUE, MOACTABIATh (PU3NUYECKHE BEIUYUHBI B
dbopMyabl M TNPOBOAUTH pPAacy€Tbl, HAXOAUTHh CIIPABOYHBIC JIaHHBIE,
HEOOXoIMMbIE  JJIA  peuleHus  3ajay, OLEHUBAThb  PEATUCTHYHOCTh
MOJIy4YeHHON (PU3NYecKOil BETUUHHBI;

pacno3HaBaTh MpoOJieMbl, KOTOpPhIE MOXKHO PpELIUTh TMpPU MOMOIIU
(buU3HYEeCKUX METOJIOB, B OMHUCAHUM MCCIETOBAHUS BBIACISTH MPOBEPSEMOE
npenonokenue (TMIoTesy), pa3iniyaTth U UHTEPIPETHPOBATH MMOJTYYCHHBIN
pe3ysbTaT, HAXOAWTh OIIMOKM B XOJIe OIbITa, JAeNaTh BBIBOJLI IO €ro
pe3yibTaraM;

MPOBOJUTH OIBITHI MO HAOIIOAEHUIO (PU3UUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ted: (OpMYIUPOBATh MPOBEpsSEMbIE MPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY M3 MPEIOKEHHOTO 00OpYJOBaHUS, 3alMCHIBATh XOJI OMbITA U
(bopMyIMpOBaTh BHIBOJIBI;

BBITIOJIHATD MPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa,
CWIbl W TEMIlepaTypbl C UCIHOJb30BAaHUEM aHAJOTOBBIX U IHU(PPOBBIX
npuOOpoB, 3amHUChIBaTh TIOKAa3aHUA MPUOOPOB C YYETOM 3aJaHHOM
a0COJIOTHOM MOrPEIIHOCTH U3MEPEHUH;

MPOBOJUTH WCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYHHBI OT
APYrol C UCIONB30BAHUEM TMPSIMBIX H3MEPEHUH (3aBUCUMOCTH TYTH
PAaBHOMEPHO ABMXKYILETOCS Tela OT BPEMEHHU JIBUXKECHHUS TEJa, CUJIBI TPEHUS
CKOJIbKEHMsSI OT Beca Tejla, KauecTBa OOpabOTKM MHOBEPXHOCTEH Ten HU
HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJl, CHUJIBI
YIPYrOCTH OT YIJIMHEHHs MPY>KUHBI, BBITAJIKUBAIONIEH CUIBI OT 00BEMaA
IIOIPY>KEHHOM 4acCTU TeJa U OT ILUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeJa, OT TIyOMHBI, HAa KOTOPYIO MOTPYXEHO TENO, YCIOBHUH
IUTaBaHUS TEJ, YCIOBHMI pPaBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHUU Y4E€OHOTO MCCIEA0BaHMs, COOMPATh YCTAHOBKY U BBINOIHSATH
U3MEpPEHUs, Ccleys MpeMIOKEHHOMY IUIaHy, (DUKCUPOBATh PE3YJIbTaThl



MOJTyYeHHOW 3aBHUCUMOCTH (PU3MYECKUX BEJIUYUMH B BHJIC TPEIIOKEHHBIX
Ta0uI] U TpaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM HUCCIEOBaHMUS,
IPOBOJNTh KOCBEHHBbIE H3MEpPEHHUS (U3MUYCCKUX BEIWYMH (IJIOTHOCTH
BEIIECTBA JKUIKOCTU M TBEPOTO Teja, CUJIa TPEHUS CKOJIBKCHUS, JaBJICHUE
BO3/lyXa, BBITAJIKWBAIONIAs CWUJIA, JEHCTBYIOIAs Ha TMOTPY>KEHHOE B
KHUJKOCTh TEJIO, KOA(OUIIMEHT MOJIE3HOr0 JIECHCTBHUS MPOCTHIX MEXaHU3MOB),
cienys TPEIJIOKEHHOW HHCTPYKIIMU: TIPU  BBINOJHEHUW U3MEpPEHUM
coOMpaTh HIKCIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYUCIISATH 3HAUCHUE UCKOMOU
BEJIMYMHEIL;

coOJII0/1aTh MpaBUjIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

yYKa3bIBaTh MPUHIIMIIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, ITUHAMOMETP, COOOIIAIONIUECs COCYAbl, OapoMmeTp, phluar,
MOABMKHBIN M HEITOABUKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTD,
XapaKTepU30BaTh  MPUHIMIBI  JEHUCTBUS  M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIIE:
MOAIIMITHUKY,  YCTPOMCTBO  BOJOINPOBOJA, THAPABIMYECKUN  TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apPEOMET]), MCITOJIB3Ys 3HAHUS O
cBOMCTBaX (DU3WUECKUX SIBICHUM U HEOOXOJauMble (DU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOIUTH IpUMephI (HaXOIUTh HH(OPMAIIHIO O TIPUMEpaXx) MPaKTHIECKOro
WCIIOIb30BaHUsl (PU3UUYECKUX 3HAHUM B TOBCEJAHEBHOW IKWU3HU IS
obOecrieueHus: 0€30MaCHOCTH MPHU OOpaIIeHUU ¢ TPUOOPaMH U TEXHUUECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI U COOJIIOACHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUsSI B OKPY’Karolen cpene;

OCYIIECTBJISITh  OTOOp HMCTOYHMKOB HWH(popmanuu B VHTepHere B
COOTBETCTBHUM C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIINXCS
3HAHUW W TOyTEM  CPaBHEHMsI PA3JIUYHBIX HCTOYHUKOB  BBIICISATH
uHpopMalMio, KOTOpas SBJSIETCS NPOTHUBOPEUUBOM WM MOXKET OBITh
HEI0OCTOBEPHOM;

WCIIOJIb30BaTh MPHU BBHIMIOJIHEHUU YYE€OHBIX 3alaHWil HAy4HO--TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojaep’kaHus, CIPaBOYHBIE MaTEpUalbl, PECYpPChI
cetu VHTEepHeT, BiageTh NpuéMaMU  KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpazoBanus UHGOPMAIIMU U3 OJHONU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKUE MUChbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HWCTOYHUKOB HH(pOpMaAlUU (PU3HMYECKOTO COACPKAHUSA, B TOM
gyucie NyOJuyHO JeNiaTh KpaTKUE COOOIIEHUS O pe3yJbTaTaX MPOEKTOB WM
y4eOHBIX HCCJICIOBAaHUM, TPU STOM TPAMOTHO HCIIOIB30BaTh H3YUYEHHBIN



MOHATUIHBIA  ammapaT Kypca (HU3UMKH, CONPOBOXKAATh BBICTYILICHUE
MpE3CHTALIUEN;
IpU BBINOJIHEHUM YYEOHBIX MPOEKTOB W MCCIEIOBAHUN pacCIpenensTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C TOCTABICHHBIMHM 3aJadamH,
CIEIUTh 3a BBINOJHEHHWEM IIJlaHAa JEHCTBUM, aJeKBaTHO OLEHUBATH
COOCTBEHHBIH  BKJIaJl B  JEATEIbHOCTb  TPYMIbI,  BBICTPAUBATh
KOMMYHHUKATHUBHOE B3aUMO/ICICTBUE, YUUTHIBAS MHEHUE OKPY>KAIOIIHX.

K xoniy oOydenus B 8 kjacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUIA:

UCIIOJIb30BaTh MOHATHS. Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbleé COCTOSIHUS BEILECTBA, KPUCTAITMYECKUE U
amop(dHbIe Tena, HACHIIIEHHBIN U HEHACBIILIEHHBIN Map, BIAXKHOCTh BO3/yXa,
TeMIlepaTypa, BHYTPEHHsISI DHEpPTrus, TEIJIOBOM JBUTATENb, 3JIE€MEHTapHBIN
AIEKTPUUECKHUM 3apsijl, dJIEKTPUUYECKOE MOJEe, TPOBOAHUKUA U JTUAJIEKTPHUKH,
MOCTOSIHHBIN AJIEKTPUUECKHUI TOK, MAarHUTHOE TIOJIE;
pa3nnyarh sBICHHS (TEIUIOBOE pacUIMpEeHUEe M CKaTHe, TeIulonepenaya,
TEIJIOBOE paBHOBECHE, CMayMBaHME, KaNWUISpHbIC SIBICHHS, HCHapeHHUe,
KOHJICHCAIlMs, IUIABJICHHE, KpHCTaIM3aus (OTBEepAEBaHUE), KHUIICHHE,
Terutonepenaya (TemIonpoOBOHOCTh, KOHBEKIIUS, H3IYUYCHHUE), JICKTPH3AIIUS
TeJ, B3aMMOJIEUCTBUE 3aps/IOB, JEUCTBHS AIEKTPUUYECKOrO0 TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICMCTBHE MArHUTOB, JEMCTBME MAarHUTHOTO TIOJNs Ha
NPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs WHIYKIMs) 10 OMHCAHUIO HX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX TAaHHOE
busnuecKoe SIBICHUE;
pacno3HaBaTh  MPOSIBJICHHE  M3YYEHHbIX  (PU3MYECKUX  SBIEHUH B
OKpYyXalollleM MHpe, B TOM 4Yucie (GU3MYECKUE SBJICHUS B TNPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE M KaWJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIIIBI
B mpupoze, uznydenue CouHila, 3amep3aHue BOJAOEMOB, MOpPCKHE OpH3HI,
oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, OJJIEKTPUYECKHE SBJICHUS B
aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHW3MOB, MAarHUTHOE ToJie 3eMJH,
apeid ModrocoB, posib MATHUTHOTO TOJISL JUIS JKU3HM Ha 3emiie, MOJIIpPHOE
CUSIHUE, IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a]]a4y B y4eOHYIO, BBIJICIATh
CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SIBIICHUIA;
ONKCHIBATh U3YYEHHBIE CBOMCTBA Tell M (PU3MUYECKHE SIBJIICHUS, UCIOJIb3Ys
¢dusudeckue BeIMUYUHBI (TeMIlepaTypa, BHYTPCHHSS SHEPIHs, KOJIHYECTBO
TEIUIOTHI, yJIeJbHasl TeINTIOEMKOCTh BEILIECTBA, YEIbHAs TEIJI0Ta IJIaBIEHUs,
ylenbHas TeIioTa mapooOpa3oBaHus, yJeiabHas TeIoTa CropaHus TOILIUBA,
KO3 (DUIIMEHT TOJe3HOro ACHCTBUS TEIUIOBOM MAalIWMHBI, OTHOCUTEJIbHAs
BJIQXKHOCTb BO3/lyXa, JJIEKTPUUECKUH 3apsij, cujia TOKa, JJIEKTPUYECKOE



HaIlpsKEHHWE, CONPOTUBIICHHE TNPOBOJHMKA, YACIBHOE COMNPOTUBIICHHE
BEIIECTBA, paboTa M MOIIHOCTh 3JCKTPUYECKOrO TOKA), MpPU ONHCAHUU
MpaBUWIBHO TPAKTOBAaTh (U3MYECKUNA CMBICH HCHOJIb3YEMbIX BEJIUYUH,
0003HAaYeHUsI M EIUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJUTh (POPMYIIHI,
CBS3BIBAIONINE JaHHYIO (U3MYECKYIO0 BEJIIMYMHY C APYTMMH BEITUYMHAMHU,
CTpOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu3oBaTh CBOMCTBAa Tell, (U3MYECKHE SIBJICHUS M IPOILECCHI,
UCIIOJNb3Ysd OCHOBHBIE IIOJIOKEHUSI MOJIEKYISIPHO--KUHETUYECKON TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIUI CYMEPHO3UIUU Moyiel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa JUIsl ydacTKa IIeHd, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHUs YHEPTHH, MPU 3TOM J1aBaTh CIOBECHYIO
(bopMyTUpPOBKY 3aKOHA U 3aIMMCHIBATH €0 MaTEMATHYECKOE BHIPAKEHUE;
OOBSACHATH (PU3MUECKHE NPOLECCH W CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyalUld TNPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBsiCHEHUE W3 1-2 normueckux
maroB ¢ onopoil Ha 1-2 u3y4eHHBIX CBOICTBAa (PU3UUYECKHUX SBICHUH,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuéTHble 3a/1a4i B 2—3 JEHCTBUSI, UCIIOJIb3Ys 3aKOHBI U (HOPMYJIHI,
CBsI3bIBAIONINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCJIOBUS 3aJauu
3aIUCHIBATh KPATKOE YCIIOBUE, BBISBISATH HEJNOCTATOK JAHHBIX JJISI PELLICHUS
3a/layd, BBIOMpaTh 3aKOHBI M (GOPMYJbI, HEOOXOAMMBIE A €€ pelieHus,
MPOBOJUTh pacu€Thl U CPaBHUBATH IMOJYYEHHOE 3HaueHHE (pu3nyeckon
BEJINYMHBI C U3BECTHBIMU JAHHBIMH;

pacno3HaBaTh MpoOJIEMbl, KOTOpPhIE MOXHO PpELIUTh TMpPU MOMOIIU
(buU3MYECKUX METOJ0B, HCIOJIb3ysl ONHCAHUE MCCIEIOBaHUsA, BBIIEIATh
MIPOBEPSIEMOE  NPEANOJIOKEHNUE, OLEHMUBAaTh NPaBUJIBHOCTh  MOPSAKA
MIPOBEECHUS UCCIIEIOBAHMS, JENATh BEIBOJbI;

MPOBOJUTH OIBITHI MO HAOMIOAEHUIO (PU3UUECKUX SBICHUM MM (PU3NUECKUX
CBOWCTB TeJ (KalWLISPHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/[yXa OT €ro
o0BEMa, TeMmrepaTypbl, CKOPOCTU Mpoliecca OCThIBAaHUS U HArpeBaHUs IMPHU
U3JIY4YCHUU OT [IBETa M3jIydvaroineil (moriomaroieii) moBEepXHOCTH, CKOPOCTh
WCIIAPEHUs BOJBI OT TEMIIEPATYPhI KUJIKOCTH U IUIOMIAAU €€ MOBEPXHOCTH,
ANEKTpU3alus TE€I W B3aUMOJECHCTBUE  DIIEKTPUUYECKHX  3apsiOB,
B3aMMOJIEHCTBUE MOCTOSHHBIX MAarHUWTOB, BU3yalM3alllsl MarHUTHBIX IOJIEH
MTOCTOSIHHBIX MarHUTOB, IEUCTBUSI MATHUTHOTO IOJIS HA TIPOBOJIHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHUTa, CBOMCTBA 3JICKTPOABUIATEIs IOCTOSTHHOTO TOKA):
dbopMyaMpoBaTh TpPOBEpPsSEMbIE NPEAINONIOKEHUsS, COOUpaTh YCTAHOBKY W3
MPEAJIOKEHHOT0 000pYy/I0BaHUs, ONMUCHIBATH XOJ OMNbITa U (POPMYJIUPOBAThH
BBIBO/IBI;



BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIEPATypPhbl, OTHOCUTEIBHON BJIAXKHOCTH
BO3/lyXa, CHWJIbl TOKA, HANpSHKEHHS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JATYMKOB (DU3UUYECKUX BEIWYWH, CPaBHUBATH PE3YJIbTaThI
U3MEpEeHUH ¢ y4€ToM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYHHBI OT
APYroil ¢  HWCHOJB30BAaHHEM  MPSIMBIX  H3MEpeHHH  (3aBUCHMOCTD
CONPOTHUBIICHUS TPOBOAHUKA OT €r0 JJIMHBI, IUIOMAIU TONEPEYHOTO CEYEHHUS
U YIEIbHOI'O CONPOTHUBIICHUS BEUIECTBA MPOBOAHUKA, CUJIbI TOKA, UAYILIETO
yepe3 MPOBOJHUK, OT HANpsOKEHWS Ha NPOBOJHUKE, HCCIECIOBAHUE
MOCJICIOBATEIBHOTO W MApaJUICIbHOTO  COCIUHEHUH  MPOBOIHUKOB):
IJIAHUPOBATh MCCIIEIOBAaHNE, COOUPATh YCTAHOBKY U BBHITIOJHATH U3MEPEHUS,
cienysl TMpeUIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3yJbTAaThl IMOJTYYEHHOU
3aBUCUMOCTH B BHUE TaOJHI] U rpadUKOB, JIeJIaTh BBIBOJBI M0 pe3yJbTaTam
UCCIIEIOBAHUS,

IPOBOJNTh KOCBEHHBbIE HM3MepeHus (HU3UUEeCKHX BelnuuuH (yae/bHas
TEMJI0EMKOCTh BEILIECTBA, COMPOTUBJICHUE MPOBOJIHMKA, pab0Ta U MOIIHOCTh
ANEKTPUYECKOTO TOKa): IJJAHUPOBATH U3MEPEHUS, cobuparp
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJEAYS MPEIJI0KEHHOW HWHCTPYKIUU, U
BBIYUCIISITh 3HAUCHUE BEJIUYMHBI,

coOJII0IaTh MpaBWJIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh  MPUHIMIBI  JEHCTBUS  M3YYEHHBIX  MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOH Ha WX omucaHusA (B TOM YHUCIIE. CHCTEMa
OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJBTMETD,
CUETUMK DJEKTPUUYECKOW DSHEPruH, JJIEKTPOOCBETUTENbHBIC MPHUOOPHI,
HarpeBaTeIbHbIE AIEKTPOIIPUOOPHI (mpumepsi), AIEKTPUUYECKUE
NPEIOXPAHUTENH, DJICKTPOMATrHUT, SJICKTPOJBUTATENIb MOCTOSIHHOTO TOKa),
WCIIOb3ysd 3HAHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH U HEOOXOJUMBIC
¢bu3nuecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIIbHBIE
nprOOpHI IO CXeMaM M CXEMATHYHBIM PUCYHKaM (KHUIAKOCTHBIH TepMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETP, JABUTATEIb BHYTPEHHETO CrOpaHus,
9JIEKTPOCKOI, PEOCTAT), COCTaBJSTh CXEMbI JJICKTPHUCCKUX IENe ¢
MIOCJIEA0BATENBHBIM M MAPAJUIENbHBIM COCIMHEHUEM JJIEMEHTOB, pa3iuyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKHUX IIeTIeH;

IPUBOJIUTH IpUMeEphI (HaXOIUTh HH(OPMAIIMIO O TIPUMEpax) MPaKTHIECKOro
WCIIOIb30BaHUSl (PU3UUYECKUX 3HAHUM B TOBCEJAHEBHOW IKWU3HU IS
oOecrieyeHus1 0€30MaCHOCTH MPU 0OpaIIeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU



YCTPONCTBAMHU, COXPAHECHHUS 3/I0POBbS U COOIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpele;
OCYIICCTBIIATH OUCK MHpOpMaIuu (pu3ndeckoro coaepkanus B MIHTepHeTe,
Ha OCHOBE HMCIONIMXCS 3HAHWK W IYTEM CpPaBHCHHS JOMOJIHUTEIBHBIX
HMCTOYHHUKOB BBIJCIATh MH(DOPMAIUIO, KOTOpas SBJSETCS MPOTHBOPECUHUBOU
WJTH MOYKET OBITh HEJOCTOBEPHOIA;
WCITIOJIB30BaTh TIPHU BBITTOJIHCHUH YYECOHBIX 3aJlaHMH HAayIHO--TIOMYJISAPHYIO
JUTEPATYPY (PU3NYCCKOTO COJAEpkKaHUs, CIPABOYHBIC MaTEpPHANBI, PECYPCHI
cetu MHTepHeT, BlageTh NpUEMaMH  KOHCIIGKTHPOBAHHUS  TEKCTa,
npeoOpa3oBaHus HH(OOPMAITUY U3 OJHOW 3HAKOBOIM CUCTEMBI B IPYTYIO;
co3daBaTh COOCTBEHHBIC ITMCBMECHHBICE W KpPAaTKHE YCTHBIC COOOIICHMS,
o0o6miass UHPOPMAIIMI0O U3 HECKOJBbKHUX HCTOYHUKOB  (PU3HUECKOTO
CoJIep KaHMs, B TOM YHCIIe TyOJUIHO MPEACTABIATh PE3YJbTaThl MPOCKTHOM
WJIM UCCIIEIOBATEIbCKON JIEATEIbHOCTH, TIPU 3TOM T'PaMOTHO HCIOJIb30BaTh
W3YUYCHHBIM TOHATUHHBIA  ammapaT Kypca (HU3WKH, CONPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUEH
IPU  BBIMOJHECHUU YYEOHBIX IIPOCKTOB M HCCICIOBAHUNA (DH3UYSCKUX
MPOIECCOB  paclpelessiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
MMOCTABJICHHBIMH 3aJja4aMM, CJCAWTH 3a BBITIOJIHCHHEM IlIaHa JEHCTBHHA WU
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIM BKJIAJ B
JCSATEIBHOCTD TPYIIBI, BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3periaTh KOHMIUKTHI.

K xoniy oOydenus B 9 Kjacce mpeIMETHBIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD Y O0YYAFOIINXCS YMEHUIA:

UCIIOJIB30BaTh  TOHATHSA. CHUCTEMa OTcuyéTa, MaTepuajdbHas  TOYKa,
TPaeKTOPHsI, OTHOCUTEIBHOCTh MEXaHHUYECKOTO JIBIIKEHUs, nedopmarus
(ynpyras, IacTHyeckas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh W TIEPErpy3KH, IICHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
IIEHTP TSHKECTU TBEPIOTO Tella, PaBHOBECHE, MEXaHWYCCKHE KOJIeOaHUS WU
BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, SJCKTPOMArHUTHBIC BOJIHBI, ITKaJIa
AJICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JATbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUs W TIOTJIONIICHMS, anbda-, 0eTa- U ramMMma-u3IydeHHUs, U30TOIIHI,
sJIepHasl YHEPreTHKa;
pa3nuyaTh SIBICHHS (paBHOMEPHOE W HEPAaBHOMEPHOE IPSIMOJIMHEHHOES
JIBUKCHUE, PaBHOYCKOPCHHOE TMPSMOJMHEHHOE JBH)KCHHE, CBOOOJHOE
najicHUE TEJ, PAaBHOMEPHOE IBIDKEHUE IO OKPYKHOCTH, B3aWMOJICHCTBUE
TEJI, PEaKTUBHOC JBW)KCHHUE, KojeOaTelbHOE IBWKEHHUE (3aTyXarolue Hu
BBIHYKJICHHBIC KOJIcOaHHs), PE30HAHC, BOJHOBOC JBH)KCHHE, OTPaKCHHE
3ByKa, MNPSMOJIIMHEHHOE pacIpoCTpaHEeHHUEe, OTPAKEHUE U TPEIOMIICHUE



CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasyioKeHHe OeJoro cBera B
CIIEKTp U CJIOKEHHUE CIIEKTPAJIbHBIX IIBETOB, JUCIIEPCHUS CBETA, €CTECTBEHHAS
PalMOaKTUBHOCTh, BO3HUKHOBCHUE JIMHEWYATOTO CIIEKTpa W3JIYYCHHUsS) IO
OMMCAaHUIO UX  XAPAaKTEPHbIX CBOMCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSIBJICHHE  M3YYEHHbIX  (PU3MYECKUX  SBIEHUH B
OKpyKarorieM Mupe (B TOM uyHcie (PU3NYECKUE SBJICHUS B MPHPOJIE:
MIPUINBBI U OTJIMBBI, JBWXKEHHE IIaHET COMHEYHOM CUCTEMBI, PEAKTUBHOE
IBWKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHUE BOJIHBI, IlyHAMH, X0, [IBETA TEJI, ONTUYECKUE
SABJICHUS B IIpUpPOJIE, OHOJIOTHYECKOe NEHCTBHE BUJIUMOTO,
yIabTpauoNIeTOBOIO M PEHTICHOBCKOTO  W3JIYYeHHMH, €eCTEeCTBEHHBIN
pPaAMOaKTUBHBIM (OH, KOCMHUYECKHE JIY4Yd, pPaJMOAKTHUBHOE W3Ty4YEeHUE
MIPUPOJIHBIX MUHEPAJIOB, JACHCTBUE PATMOAKTUBHBIX U3IyUYCHHI HA OpraHu3M
YeJI0BeKa), MPU 3TOM IMEPEBOAMTh MNPAKTHYECKYI0 3a1ady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHH;
ONMKCHIBATh U3YYEHHBIE CBOMCTBA Tell U (PU3MUYECKHE SIBJIICHUS, UCIOJb3YS
¢usnveckue BeNWYHMHBI (CpeIHSsI W MTHOBCHHas CKOPOCTh Tella IpH
HEPAaBHOMEPHOM [BM)KEHUM, YCKOPEHHUE, IEpPEMEIIEHUE, IyTh, YIJIOBas
CKOpPOCTb, CHJAa TpEHUS, CHUJIa YOPYTOCTH, CHUJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO TaJCHMs, BeC Tela, WMIYJIbC Tella, HWMILYJIbC CHIIbI,
MexaHudeckass paboTa W MOIIHOCTh, MOTEHUMAJIbHAs DJHEPrusi Tea,
MOAHATOTO HAJ TMOBEPXHOCTBHIKO 3€MIIM, IOTEHUWAJIbHAS DHEPTHS CHKATON
MPY>KWHBI, KHHETUYECKasl SHEPTUs, MOJIHASI MEXaHUYECKasi dSHEPrus, MepUo
U 4YacToTa KoJjieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb TPEIOMIICHUS CpEMbl), TpPU OMUCAHUHU
MpaBWIBHO TPAKTOBAaTh (DU3MYECKUH CMBICH MCIOJIb3YEMbIX BEJIWYUH,
00O3HAaYeHUs! M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYIIHI,
CBS3BIBAIONINE JaHHYIO (PU3MYECKYIO0 BEIMYMHY C APYTMMH BEJTUYMHAMH,
CTpOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu3oBaTh CBOMCTBAa Tell, (U3MYECKHE SBJIEHUS M MPOIECCHI,
UCIIONb3Yysd 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOTO TITOTEHMS,
MPUHLHAII CYNIEPIIO3UIIUU CUJ, IPUHIIMI OTHOCUTEIBHOCTH 1 anmunes, 3aKOHbI
HproToHa, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAYKEHUS U IPEIIOMIICHUS
CBETAa, 3aKOHBI COXPAHEHUS 3apsSJ0BOTO U MACCOBOI'O YHCEIN NPHU SAECPHBIX
peakuusx, MpU 3TOM JlaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIUCHIBAaTh €r0 MATEMATHYECKOE BBIPAKECHUE,;

OOBSACHATH (PU3NUECKHE NPOLECCHl W CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyalUld TNPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH



NPUYUHHO--CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMOpOW Ha 2-3 M3YyYCHHBIX CBOWCTBA (U3UUYECKUX SIBICHUH,
(bU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemath pacyéTHbIC 3a7au (OMUPAOIIUECS HAa CHCTEMY U3 2—3 YpaBHCHUH),
UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (DU3MUECKHE BEITMYUHBI: Ha
OCHOBE aHalu3a yCIOBUS 3a/Jaud 3alUCBhIBATh KPATKOE YCIOBHE, BBISBIIATH
HEJIOCTAIOINE WM W30BITOYHBIC JaHHBIC, BBIOMPATH 3aKOHBI M (OPMYIIBI,
HEOOXOIMMBIE JUISI  peUIeHHs, TPOBOJAWTH pacuyéThl M  OIICHWBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHUS (PU3UIECKON BEITHUNHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU TOMOIIH
(GU3NYECKUX METO/OB, HCIONB3Ysl OIHMCAHWE WCCIEIOBAHMs, BBIICIATD
npoBepsieMOe  MPEANONIOKEHHE, OLEHWBAaTh  MPABWIBHOCTh  MOPSIKA
MIPOBEJICHHSI UCCIIEIOBaHU, IeTIaTh BBIBOBI, HHTEPIIPETUPOBATH PE3YIbTAThI
HaAOJIFOICHUN U OIIBITOB;

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (DU3MYECKHUX SIBICHUN WM (PU3NIECKUX
CBOMCTB Ted (M3yueHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpPAHCHUS
DHEpPTrHH, 3aBHCHUMOCTHh IMEpHoJa KoJeOaHWH TPYKUHHOTO MAasTHUKA OT
Macchl Tpy3a M KECTKOCTH TPYXMHBI M HE3aBHCHMOCTh OT aMILIUTY/IbI
MaJbIX KoJeOaHWH, TMPSIMOITMHEHHOE PACIPOCTPAHCHHE CBETA, PA3JI0KCHHE
0enoro cBeTa B CIIEKTP, U3YUYCHUE CBOMCTB N300pakeHUs B TIOCKOM 3epKalie
U CBOWCTB H300pa)keHHUsS MpeaMeTa B coOuparomield TuH3e, HaOIIo/JICHUE
CIUTOLTHBIX U JIMHEHYATHIX CIICKTPOB M3JIyUYEHUS ). CAMOCTOSITEIILHO COOUPATh
YCTaHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHUS, ONUCHIBATH XOJ OMBITA U
€ro pe3ynbTaThl, POPMYIHPOBATH BHIBOIMI;

MPOBOJUTH TPU HEOOXOTUMOCTH CEPHUI0 TMPSMBIX H3MEPEHUH, OMpeelss
cpeiaHee 3HaueHHWe u3MepseMod BenuuuHbl  (POKycHOE paccTosHuE
cobuparomieid  JHMH3bI), OOOCHOBBIBaTH BBIOOpP cCrmocoba  HW3MEpEHUs
(M3MEpHUTEIHHOTO MPUOOPA);

NPOBOJUTH  HCCIEAOBAaHWE 3aBUCUMOCTEH  (U3NYECKUX BEIMYUH C
UCIIOJIB30BAHUEM TPSAMBIX U3MEpEHUI (3aBUCHMOCTH IyTH OT BPEMEHU TpU
PaBHOYCKOPEHHOM  JBW)KCHHMHM 0€3 HadaabHOW CKOpPOCTH, IepHoja
KoJIe0aHUI MaTEeMaTHYECKOTO MAasSTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH yTJIa
OTPaXCHHS CBETA OT YIJia MaJCHUs U yrjla MPEJOMJICHUS OT yrja MajcHus):
IUTAHUPOBAaTh  UCCIICJOBAaHUE, CaMOCTOSITENIBHO COOHMpaTh  yCTaHOBKY,
(bUKCHPOBaTh PE3YNBTATHI MOTYYCHHONH 3aBUCUMOCTH (DU3MUECKUX BEITUYHUH
B BUJIC TaOHIl U TpaUKOB, AeTaTh BBIBOABI IO Pe3yJbTaTaM HCCIIEIOBaHUS;
MPOBOJUTH KOCBEHHBIC U3MEPEHUST HU3NUCCKUX BEIMYHH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tela TMpH pPaBHOYCKOPCHHOM JIBIDKEHWH, YCKOPCHHE
CBOOOMHOTO TajeHusi, >KECTKOCTh TPYXKHHBI, KOIDPHUIMEHT TpeHUs



CKOJIbXKEHHUS, MEXaHMuecKas pabdoTa M MOIIHOCTb, YacTOTa W TIEPUOJ
KoJie0aHU MaTeMaTUYeCKOro W MPYKMHHOT'O MasTHUKOB, ONTHYECKas Cuja
coOHuparoIiell JUH3bI, PaJUO0AKTUBHBIA (DOH). IUIAHUPOBATh HM3MEPEHHH,
coOMpaTh IKCIIEPUMEHTATBLHYIO YCTAHOBKY U BBITIOJIHITH U3MEPEHUS, CICAYS
MPEUVIOKEHHOW ~ MHCTPYKIIMH,  BBIYUCIATH 3HAUYCHHE  BEJIUYUHBI U
aHAJM3UPOBATH MOJYYCHHBIC PE3YJIbTaThl C YUETOM 3aJaHHOW MOTPEIIHOCTH
U3MEpEHUH;

coOJII0/1aTh MpaBUjIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3niuyaTth OCHOBHBIE TIPU3HAKU M3YYEHHBIX (U3UUYECKUX MOJCIICH:
MaTepuaibHasi TOUKa, aOCOTIOTHO TBEPAOE TEO, TOUCUHBIH UCTOUYHUK CBETA,
Jyd, TOHKas JIMH3a, IUIAHETapHas MOJeNib aToMa, HYKJIOHHAs MOJEb
aTOMHOTO 5I]Ipa,;

XapaKTepU30BaTh  TMPUHIMIBI  JEHUCTBUS  HM3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIIE:
CIIUJIOMETP, JaTUUKH MOJIOKEHUS, PACCTOSTHUS M YCKOPEHUS, paKeTa, IX0JOT,
OUYKH, TMepucKor, doToanmnapar, ONTHYECKUE CBETOBOJBI, CIEKTPOCKOI,
J03UMETp, Kamepa BuibcoHa), HCIOMb3Ys 3HAHUSA O CBOMCTBAX (DU3MUYCCKUX
SBJICHUN U HE0OXOuMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH H3YUYCHHBIX TEXHUUYECKUX
YCTPOUCTB, UBMEPUTEIBHBIX TPUOOPOB U TEXHOJOTHYECKUX MPOIECCOB MPH
pelieHnd  yuyeOHO--TIPaKTUYECKUX  3a/ad, ONTHYECKUE CXEMBbI  JUIs
MOCTPOCHHUS N300pakKeHU B TNIOCKOM 3€pKaJie U COOMpAaroIel JINH3E;
PUBOIUTH IpUMephI (HaAXOIUTh HH(OPMAIIMIO O TIPUMEpax) MPaKTHIECKOro
WCIIOIb30BaHUsl (PU3UUECKUX 3HAHUM B TOBCEJAHEBHOW IKWU3HU IS
obecrieueHus: 0€30MaCHOCTH MPHU OOpaIIeHUU ¢ IPUOOPAMH U TEXHUUECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI U COOJIIOACHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUSI B OKpY’Karolen cpene;

OCYIIECTBJISITh TTIOMCK MH(popManmu puzndeckoro cojepxxkanusi B Uurepuere,
CaMOCTOSITEIbHO  (POPMYJIUPYsT TOWCKOBBIM  3ampoc, HAaXOAUTh TMYTH
OMpeNeNieHus] JIOCTOBEPHOCTH TIOJy4YeHHOW MWH(GOpPMAllMM Ha OCHOBE
MMEIOIINXCS 3HAHUH U JTOIOJHUTENBLHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPHU BBHIMIOJIHEHUU YYE€OHBIX 3aJlaHWil HAy4HO--TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojaep’kaHus, CIPaBOYHBIE MAaTEpUalbl, PECYpPChHI
cetn VHTEepHeT, BlageTh NpuéMaMu  KOHCIIEKTUPOBAHUSA  TEKCTA,
npeobpazoBanus UHGOPMAIIMU U3 OJHONU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE TMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
uHpopMalMK W3 HECKOJBKUX HCTOYHMKOB (DU3UUECKOTO COJEepIKaHUS,
MyOJIMYHO TPEACTABIATH PE3YIbTAThl MPOCKTHON WM HCCIEI0BATEIBCKOM



ACATCIIBHOCTH, IIPU 3TOM I'paMOTHO HCIIOJb30BATH H3y‘1€HHBII71 MOHSATUNHBIN

anmapar u3y4aemoro pasjaena (U3MKHM U CONPOBOXKIATh BBICTYIUJICHUE
npe3eHTanuen ¢ yuéToM 0COOCHHOCTE! ayIUTOPUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue
(ma¢posbie)
n/ pa3jejioB M TeM Bcer | KoHTpoJbH IIpakTHyeck
oOpa3oBaTe/ibHbIE
n nporpamMmbI 0 ble padoThI ue padoThl
pecypchl

Paznes 1. ®u3uka u e€ poJib B NO3HAHMHU OKPY:KAIOLIEro MUpa

11

®du3uka - HayKa o
npupoae

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

1.2

duznueckue
BEJINYMHBI

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

EcrecTBeHHOHay4H
1.3 BIF METOJI 2 1
MO3HAHUSA

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

Hroro mo paszneny 6

Paznen 2. HepBOHa‘laJll)Hble CBCICHHUA 0 CTPOCHUM BeIIECTBA

CrpoeHnne
21 P
BELIECTBA

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

JBmxenue u
2.2 B3aUMOJIeHiCTBHE 2 1
YacTUI[ BEIIECTBA

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

ArperaTtHble
2.3 COCTOSTHHS 2
BEIIEeCTBA

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK



https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

https://m.edsoo.ru/7f416
194

Hroro no pazaeny
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Pasnen 3. /IBu:keHne U B3auMo/IeiicTBHE TeJl

3.1

Mexaanueckoe
JIBHKEHUE

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbeTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

3.2

HNuepuus, macca,
IJIOTHOCTD

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

3.3

Cuita. Buner cun

14

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

Hroro no pazaeny
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Pasnen 4. /laBjieHue TBEPABIX TeJ,

JKHJIKOCTEH M ra3oB

4.1

JlaBnenwue.
[Tepenaua
JTaBJICHUS
TBEPJIBIMU TEIIAMH,
KUJIKOCTSIMHA U
razamu

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran



https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/

https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

4.2

JaBnenne
JKHUJIKOCTH

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

4.3

AtMmochepHoe
JaBIICHUE

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

4.4

[elicTBue
JKUJIKOCTH U ra3a Ha
IIOI'PYKEHHOE B
HUX TEJI0

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

Hroro no pazneny

21

Paznen 5. PaGora u MomHoCTh. JHEprus

5.1

PaGora u
MOIIHOCTh

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/



https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

5 IIpocTeie

MEXaHU3MBI

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

Mexaanueckas
5.3

SHEprus

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbeTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

Hroro no pazaeny
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PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOBIIO
I[TPOTPAMME

68

12



https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f416

8 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
No HaumenoBanue
(ma¢posbie)
n/ pa3ejioB M TeM Bcer | Konrpoabnsl | IIpakTnyeck
oOpa3oBaTe/ibHbIE
n MpOrpaMmbl 0 e padoThl ue padoThl
pecypchl
Pa3zgen 1. TenioBblIe IBJICHUSA
POIII https://resh.edu.ru/
Nudoypox
https://infourok.ru/
Crpoenue u MyJH’THyp_OK
o https://multiurok.ru/
1.1 CBOMCTBA 7
Hcnopran
petectsa https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce
PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
T : i .
19 €IUIOBLIE 21 1 5 https://multiurok.ru/
MIPOLECCHI Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce
Hroro mo pasznueny 28
Pa3nen 2. DiaekTpuyecKkne 1 MATHUTHBIE SIBJICHHSA
POII https://resh.edu.ru/
Nudoypox
9 https://infourok.ru/
J'ICKTpPI‘IGCKPIG
MyneTrypok
3apsabl. .
https://multiurok.ru/
2.1 3apsoKeHHBIC TeTa 7 1
Hcnopran
mux . https://nsportal.ru/
B3aNMOACUCTBUC BI/I6J'II/IOTeKa HOK
https://m.edsoo.ru/7f4181
ce
ITocTosaHHbBIN POII https://resh.edu.ru/
2.2 ANEKTPUUECKHI 20 1 7 Nudoypox
TOK https://infourok.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4181
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4181
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4181
https://resh.edu.ru/
https://infourok.ru/

MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce

POIII https://resh.edu.ru/

Nudoypox
https://infourok.ru/
MyneTrypok
53 MarauTHEBIE 5 15 https://multiurok.ru/
SIBIICHUSI Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce
POIII https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
94 DNeKTpOMarHuTH 4 https://multiurok.ru/
ast UHIYKIUA Hcnopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
ce
Hroro mo pasznueny 37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO 68 145
YACOBIIO

[TPOTPAMME



https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4181
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4181
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4181

9 KJIACC

Ne
n/
n

HaumeHnoBanue
pa3aesioB M TeM
MporpamMmbl

KoauuyecTBo yacoB

Bcer
0

KonTposbH
ble padoThl

IIpakTHyeck
ue padoThbl

DJIeKTPOHHbIE
(ma¢poBbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznen 1. Mexanndeckue siBJICHHUS

11

MexaHndeckoe
OIBUXXCHHUC N
CII0COOBI €T0
OITUCaHUusA

10

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTHypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6moteka [IOK
https://m.edsoo.ru/7f4la
4a6

1.2

Bzaumoaencteue
Tel

20

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoteka [IOK
https://m.edsoo.ru/7f4la
4a6

1.3

3aKOHBI
COXpaHEHUS

10

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoteka [IOK
https://m.edsoo.ru/7f4la
4a6

Hroro no pazneny

40

Paznen 2. MexaHnyecKue KOJECOAHUS U BOJHBI

2.1

Mexaanueckue

7

POIII
https://resh.edu.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/

KOoJIeOaHusA

Nudoypox
https://infourok.ru/
MyneTHypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6moteka [IOK
https://m.edsoo.ru/7f4la
4a6

29 Mexanunueckue
' BOJIHBIL. 3BYK

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoteka [IOK
https://m.edsoo.ru/7f4la
4a6

Hroro no pazneny

15

Pa3gen 3. DaekTpomarx

HTHOE€ I10J1€ H JIECKTPOMAIrHUTHBIC BOJTHBI

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/

DneKTpOMarHuTH

06 TIOMIE 1 MynbsTrRypOK

3.1 6 2 https://multiurok.ru/

JJIEKTPOMArHUTH
Hcnopran

bIC BOJIHEI https://nsportal.ru/
bu6moteka [IOK
https://m.edsoo.ru/7f41a
4a6

Hroro mo paznueny 6

Pasgen 4. CBeToBble ABJICHUA

3aKOoHBI
4.1 pacrnpoCcTpaHeHU
s CBETa

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/



https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

bu6moteka [IOK
https://m.edsoo.ru/7f41a
4a6

JIua3el 1
4.2 OIITUYECKUE
puOOpPbI

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbeTHypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6moteka [IOK
https://m.edsoo.ru/7f4la
4a6

Paznoxenue
4.3 0€eJIOro CBETA B
CIIEKTP

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6mmoteka [IOK
https://m.edsoo.ru/7f4la
4a6

Hroro no pazneny

15

Pa3zgen 5. KBantoBble ABJIeHUA

Hcnyckanue n
5.1 ITOTJIOIIEHUE
CBETa aTOMOM

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTHypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
bu6moteka [IOK
https://m.edsoo.ru/7f4la
4a6

5.9 Crpoenue
' aTOMHOTO sSpa

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MyneTrypok
https://multiurok.ru/



https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/

Hcnopran
https://nsportal.ru/
bu6moteka [IOK
https://m.edsoo.ru/7f4la
4a6

POII
https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynabeTHYpPOK
5.3 AAnepupie 7 1 1 htt}[;s://mzl IIt)iurok.ru/
peakmmn
Hcnopran
https://nsportal.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41a
4a6
Hroro no pazaeny 17
Pa3nen 6. [loBTOpUTEIHHO-00001AIO NI MOTYJTH
POII
https://resh.edu.ru/
Nudoypox
[ToBTOpEHME N https://infourok.ru/
00o00111eHNEe MynbTHypoK
6.1 COJICpKAHUS 9 2 https://multiurok.ru/
Kypca pu3muku 3a Hcnopran
7-9 kmacc https://nsportal.ru/
bu6mmoteka [IOK
https://m.edsoo.ru/7f4la
4a6
Hroro mo paszueny 9
OBIIEE
KOJIMYECTBO
YACOBIIO 102 3 27
ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA



https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41a

» dusuka, 7 kaacc/ [epomikun .M., BanoB A.H., AxiinonepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»

» ®uswka, 8 kiacce/ Iepoimkun A.B., OOIIECTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AkiimonepHoe o011ecTBO «31aTenbcTBO
«IIpocBemenue»

» duswka, 9 knacce/ [ypermesa H.C., Baxxeesckas H.E., Hapyrun B.M.,
OO611ecTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO «/[PODA»; AKlinoHepHOE
obmectBo «M3maaTenscTBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIbBI JJISA YYUUTEJIA

7 KIIACC

[TporpamMmbl OCHOBHOT'O 0011Ier0 00pazoBanus. dusnka. 7 — 9 kimaccel (aBTOPHI:
A.B.Ilepoinkun, H.B. ®unonosuy, E.M. ['yTHHK).

[epoimkun A.B. ®usuka. 7 kinacc. YueOHUK 115 001ieo0pa3oBaTeabHbIX
yupexaennit . M.:[Ipoda. 2011

Jlykammk B.1. CoopHHK BOnpocoB U 3a1a4 1o pusuke. 7-9 k. — M.
[Ipoceemenue, 2010. -192c¢.

8 KJIIACC

PaGouas nporpamma. @usnka. / — 9kiacchl: yueOHO-METOANYECKOTO MOCOOUS
coct.TuxonoBaE.H. — 2-e u3z.,crepeotun. -M.: Ipoda,2013. — 398
[Tporpammbl OCHOBHOTO 0011Ier0 00pazoBanus. ®usnka. 7 — 9 kimaccel (aBTOPHI:
A.B.Ilepoinkun, H.B. ®unonosuy, E.M. I'yTHHK).

[epoimkun A.B. ®usuka. 7 knacc. YueOHUK 1151 001ieo0pa3oBaTeIbHbIX
yupexaennit . M.:[Ipoda. 2011

Jlykammk B.1. CoopHHK BOonpocoB U 3aj1ay no ¢pusuke. 7-9 k. — M.
[Ipoceemenue, 2010. —192c.

Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATEIbHBIE U KOHTPOJIbHbBIE
pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

AcraxoBa T.B. ®usuka. 7 xnacc. JJabopaTtopubie paboTsl. KOHTpOIbHBIE
3ananus. —Caparos:Jluneii, 2014.

«KontponbHo-uzmepurensubsie Mmatepuainsl. Guszuka. 7 xkinacc/Coct. H.W. 3opum.
2-e u3a.,nepepad. — M.:.BAKO, 2013.

Mapon A.E. ®usuka. 7 kinacc: yuedHo-Meroanueckoe nmocooue/ A.E. Mapos.-
M.: Ipoda, 2011.- 123c.:

A.B. Ileppikun ®@usnka-8xi 2017 M. Jipoda.

H.B. ®unonosuu Meroaudeckoe nocooue 2015 M. [Ipoda.

A.E. Mapon, E.A. Mapon CamocTosATeNnbHbIE U KOHTPOJIbHBIE PabOThI-8 Kilacc
2017 M. lpoda.

B.B. lllaxmarosa ,O.P. llledgep Auarnoctuueckue padotsl -8 kiacc 2016 M.
Hpoda.

A.E. Mapos, E.A. Mapon, C.B. I[lo3oiickuit Coopurk Bonpocos u 3agau 2015 M.



Hpoda.

9 KJIACC

PaGouas nporpamma. @usuka. 7 — 9xinaccsl: yueOHO-METOANUECKOTO MOCOOUS
coct.Tuxonosa E.H. — 2-e u3x., crepeorun. —M.: [Ipoda, 2013. — 398
[TporpaMmmbl OCHOBHOT'O 0011IeT0 00pa3oBanus. Pusnka. 7 — 9 kiaccel (aBTOPHI:
A.B.Ilepoimkun, H.B. ®unonosuy, E.M. ['yTHHK).

[epoimkun A.B. ®usuka. 7 kinacc. YueOHUK 115 001ieo0pa3oBaTeabHbIX
yupexaenuit . M.: [lpoda. 2011

Jlykammk B.1. CoopHHK BONpOCcoB U 3aj1a4 1o pusuke. 7-9 k. — M.
[Ipoceemenue, 2010. —192c¢.

Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBbBIE CAMOCTOATEIbHBIE U KOHTPOJIbHbBIE
pabotsl. —5-¢ uznaunue,- M.MJIEKCA, 2013.

Acraxosa T.B. ®usuka. 7 xnacc. Jlaboparopusie paboTsl. KOHTpoabHBIE
3ananus. —Caparos: Jluneit, 2014.

«KontponbHo-uzmepurensubsie Marepuainsl. ®usuka. 7 xknace/Coct. H.U. 3opum.
2-e u3n.,nepepad. — M.:.BAKO, 2013.

Mapon A.E. ®usuka. 7 knacc: yuebHo-mMeroanueckoe nmocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.: KoHTpoJibHBIE U CAMOCTOSATEIbHBIE PA0OTHI IO (PU3UKE.
9 knacc: k yueOHuky A.B. [lepbimkuna, E.M. I'ytauk «®@usuka 9 knace» / O.1.
['pomuieBa. — M.: U3narensctBO «OK3amen», 2014,

Tectol no gusuke. 9 knacc: k yueOuuky A.B. Ileppiukuna, E.M. I'yTHuk
«®dusuka. 9 kmace» / O.U. I'pomueBa. — M.: M3parensctBo «Ok3amen», 2010,
dusuka. 9 knacc. TemaTndeckue TeCTOBbIC 3aaHus 1)1 TOArOTOBKU K [UA. /
aBT.- cocT.. M.B. boilinenko, O.H. Mupomikuna. — Spocnasns: OOO «Akagemus
pasButus», 2014.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

7 KJIACC

bubnuoreka — Bcé no npeamery «Dusuka» http://www.proshkolu.ru
BuneoonsiTel Ha ypoxkax http://fizika-class.narod.ru

HHTepecHbie MaTepUalibl K ypoKaM (U3UKH 110 TeMaM; TECThI [0 TEMaM;
HarJsAHBIE TTocoOus Kk ypokam http://class-fizika.narod.ru

[Mudposeie oOpazoBarenbHBIE pecypehl http://www.openclass.ru
OnexTpoHHbIE yueOHUKH 1o ¢usuke http://www.fizika.ru

8 KJIACC

bubmmoteka — Bc€ mo npeamery «Puzuka» http://www.proshkolu.ru
BuneoonsiTel Ha ypoxkax http://fizika-class.narod.ru

HuTepecHbie MaTepraibl K ypokaM (DU3UKH TI0 TEMaM; TECTHI 110 TEMaM;



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/

HarysIIHbIe TocoOus K ypokam http://class-fizika.narod.ru
[udporsie oOpazoBaTenbHbIC pecypchl http://www.openclass.ru
DnekTpoHHbIe yueOHUKH 10 dusuke http://www.fizika.ru

9 KJIACC

BugeoomnsiTel Ha ypokax http://fizika-class.narod.ru

NHTepecHble MaTepHaJIbl K ypoKaM (DU3UKHU; TECTHI; HATJISIHBIC TIOCOOUS
http://class-fizika.narod.ru

[udporsie oOpazoBaTenbHbIe pecypchl http://www.openclass.ru
DiekTpoHHBIE yueOHUKH 1o Gusuke http://www.fizika.ru

Jucranmuonnas mkoja Ne368 http://moodle.dist-368.ru/

OtkpoIThIi Ki1acc. CeTeBoe 00pa3oBaTeIbHOE COOOIIIECTRO.
http://www.openclass.ru/node/109715

Enunast KoJutekiust U poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

denepalbHbIi IEHTP HHPOPMAITHOHHO-00Pa30BaTEIBLHBIX PECYPCOB.
http://www.fcior.edu.ru/

Wurtepuer ypok. http://interneturok.ru/ru/school/physics /

["azera «1 cenTsIOpsA» MaTepuaisl o ¢pusuke. hitp://archive.lseptember.ru/fiz
Anumanuu pusudeckux o0bekToB. hitp://physics.nad.ru/

XKupast pusuka: odydaromias nporpamma. hitp://www.int-edu.ru/soft/fiz.html
dwusuka.ru. http://www.fizika.ru/



http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
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