


Ilnanupyembie pe3yJibTAThI
.JII/I'lHOCTHbIe, METANPEAMETHDBIC H IPEAMETHBIC PE3YJAbTATHI 0CBOCHUSA COAECPKRAHUA KypcCa

B nporpamme no ¢usuke st 7- 9 KJ1acCOB OCHOBHOI IIKOJIbI, COCTABIEHHOH Ha OCHOBE (heiepajbHOr0 rOCy1apCTBEHHOrO 00Pa30BaTeIbHOIO
CTaHIapTa onpeeNeHbl TpeOOBaHUS K Pe3ysibTaTaM OCBOSHHSI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHHsI.

JIMYHOCTHBIMH pe3yabTaTamMmu 00y4deHUsl (U3NKE B OCHOBHOMH IIKOJIE SIBIISIOTCS:
1. c(hOPMUPOBAHHOCTH TIO3HABATEIHLHBIX HHTEPECOB, MHTEIJICKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yUaIIXCS,
2. Y66}KHGHHOCTB B BO3MOXXHOCTH MO3HAHUA TIPHUPOILI, B HeO6XOI[I/IMOCTI/I PadyMHOr0 UCIOJb30BaAHUA I[OCTI/DKGHI/Iﬁ HayKu U TEXHOJIOTHH
JJIsA I[aJ'IbHefILHeFO pa3BUTHA Y€TIOBEUYCCKOTO O6H_[eCTBa, YBAXKCHHUEC K TBOPLAM HAYKHU U TCXHUKH, OTHOLICHUE K (1)I/ISI/IK6 KaK 3JICMCHTY
0011e4eIOBEYECKON KYIbTYPHI,
3. CaMOCTOSITEJIbHOCTD B MPUOOPETEHNN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHUIT,

4. TOTOBHOCTD K BBIOOPY JKM3HEHHOT'O MTyTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEPECAMH U BO3MOXKHOCTSIMH,
5. MOTHUBALHs 00Pa30BATENBHON NETEIPHOCTH LIKOJIbHIKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MOJXO/1a;
6. ¢dopMupOBaHHUE IEHHOCTHOTO OTHOIIEHHS JPYT K APYTY, YIUTENO, aBTOPAM OTKPBITUH 1 M300peTeHnH, pe3ynbpraTaM 00y4eHus.
MeTtanpeaAMeTHBIMH pe3yJibTaTaAMH OOyueHus PH3UKEe B OCHOBHOMN IIKOJIE SIBISIFOTCS:
1. OBJIQJICHUE HABBIKAMH CaMOCTOSITEJIbHOTO MPHOOPETEHUs] HOBBIX 3HAHUH, OpraHM3aluu yueOHOH NesITeNbHOCTH, MOCTAHOBKU LIeJeH,
MJIAHUPOBAHUS, CAMOKOHTPOJISI U OLICHKH PE3YyJIbTaTOB CBOEH AESTENbHOCTH, YMEHUSIMH NIPEABUIETH BO3MOXKHBIE PE3YJIbTAThl CBOUX IEHCTBU,
2. NOHUMAHHE PA3IUYUN MEXIy HUCXONHBIMU (PaKTaMHM U THIOTE3aMH JJISI UX OOBSCHEHMS, TEOPETHUECKMMH MOJENSIMH M PealbHbIMU

0o0BbeKTaMu, OBJIAJICHIE YHUBEPCATbHBIMU YUeOHBIMU ASHCTBUSIMU HA MMPUMEPAX TUIOTE3 ISl OOBSICHEHHSI H3BECTHBIX (PAKTOB M 3 KCIIEPUMEHTATbHON
MPOBEPKHU BBIIBUTAEMBIX THITOTE3, pa3pabOTKH TEOPETHUESCKUX MOJIENIEH MPOLIECCOB UITH SIBJICHHIA,

3. (dbopMUpOBaHHE YMEHHI BOCIPUHHMMATb, MepepadaThiBaTh W MPEAbSBIATh WHGOPMALUIO B CIOBECHOU, OOpa3HOU, CUMBOJIMYECKOU
dbopmax, aHATM3UPOBATHL M TepepadaThiBaTh TMOJYYCHHYID HH(OOPMALMIO B COOTBETCTBHUH C TMOCTABJICHHBIMH 3ala4aMH, BBIIEISITH OCHOBHOE
conepskaHue MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI HAa MMOCTABJICHHBIE BOMIPOCHI M U3JIaraTh €ro;

4. nprOOpeTEHNE OMbITa CAMOCTOSITEIHPHOIO TOWCKA, aHau3a U O0TOOpa WH(POPMAIMHU C HCIOJIb30BAHUEM PA3JIUYHBIX HUCTOYHHKOB U
HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA JJIsI PEIIEHUs TTO3HABATENIbHBIX 3a7a4,



5. pa3BUTHE MOHOJIOTMYECKOH W JUAJIOTHYECKON pedH, YMEHHs BBIPAXKaTb CBOM MBICIH M CIIOCOOHOCTH BBICIYIINBATH COOECETHHKA,
MOHUMATh €ro TOUKY 3PEeHUs], IPU3HABATh NPABO APYIOro YEJIOBEKa HA NHOE MHEHUE,

6. OCBOEHHE NPUEMOB ASHCTBUH B HECTAHIAPTHBIX CUTYALMSIX, OBJIAICHIE SBPUCTHUECKUMH METOJAMH PEIIEHHS TPo0dIieM;

7. ¢dopmupoBaHue yMeHHI padoTaTh B TPyNIE C BBITOJHEHHEM PAa3JIMYHBIX COLHMAIBHBIX POJICH, MPENCTAaBISATbH M OTCTAUBATh CBOH
B3[JIAbI U YOSXKACHUS, BECTH TUCKYCCHIO.

OO0muMH NpeAMETHBIMH Pe3yJabTaTaMu o0y4ueHus: (U3NKe B OCHOBHOH IIKOJIE SIBJISTFOTCSI:

1. 3HaHUS O TMPHUPONE BAKHEHIIMX (PUIUYECKUX SBICHUH OKPY)KAKOLIEr0 MHpPa M TOHHMAaHHE CMbICa (U3MYECKUX 3aKOHOB,
PaCKpBIBAOLIUX CBSA3b U3YYECHHBIX SIBJICHU,
2. YMEHHUS TIOJIb30BAThCSI METOIAMH HAYyYHOT'O MCCIIEOBAHUS SIBICHUH MPUPOIbI, MPOBOANTH HAOMIOACHUS, IJIAHUPOBATh U BBITIOIHATH

SKCIIEPUMEHTBI, 00pabaThIBaTh pPe3yNbTaThl M3MEPEHUH, MPEICTABISTh PE3yJbTaThl M3MEPEHHMH C MOMOLIbI0 Tadmuu, rpadukoB U (opmym,
OOHapy’KHUBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMH BEIMYMHAMH, OOBACHSATH MOJYYEHHBIC PE3yJbTaTbl M JEJaTh BBIBOJBI, OLCHUBATH T'PAHHLIBI
MOTPEIIHOCTEN PE3YIbTATOB U3MEPEHUN,

3. YMEHHsS] TPUMEHSTh TEOPETUYECKHEe 3HAHUSA O (U3MKE Ha TMPAaKTUKE, pemarh (QU3NYecKre 3amadyi Ha MPUMEHEHHE TOJYYeHHBIX
3HAHU,
4, YMEHHUS] U HaBBIKA MPUMEHSITh IMOJyYEeHHbIE 3HAHUS JJIsi OOBSCHEHUS MPUHIIMIIOB JEHCTBUS BAXXKHEHIIMX TEXHHUYECKUX YCTPOWCTB,

PELICHUSA MPAKTUICCKUX 3ada4 HOBCGI[HGBHOfI JKHU3HU, o6ecnequI/Is{ 6630HaCHOCTI/I cBoeit JKU3HHU, palUOHAJIBHOTO MPUPOHOINOJIB30BaAHNUA U OXPaHbI
OKpY>Karollei Cpensbl,

5. dopmupoBanne yOexKIEeHHS B 3aKOHOMEPHOW CBSI3W W TO3HABAEMOCTH SIBJICHUI MPHUPOIBI, B OObEKTUBHOCTH HAYYHOrO 3HAHUS, B
BBICOKOH LIEHHOCTH HAYKHU B Pa3BUTHU MaTE€PUAIbHON U JyXOBHOH KyJNbTYPHI JIIOAEH,
6. Pa3BUTHE TEOPETHUYECKOrO MBILILIEHUS] HA OCHOBE (POPMHUPOBAHMSA YMEHHH YCTAHABJIMBAThH (PAKTHI, Pa3HyaTh MPUUUHBI U CIEACTBHS,

CTPOUTH MOJIENU U BBIABUTATh TUIIOTE3bl, OTHICKUBATh U (POPMYIUPOBATH TOKA3ATEIBCTBA BBIIBUHYTHIX THIIOTE3, BHIBOIAUTD U3 HKCIEPUMEHTAbHBIX
(haKTOB U TEOPETHUECKUX MOoAeNel (PU3HIECKre 3aKOHBI,

7. KOMMYHHKATHBHBIE YMEHUS TOKJIQABIBATh O Pe3yJIbTaTaX CBOETO MCCIIEIOBAHUS, YUACTBOBATh B JUCKYCCHH, KPATKO U TOYHO OTBEYATH
Ha BOMPOCHI, UCIOIH30BATH CIIPABOYHYIO JIUTEPATYPY U APYTHE UCTOUHUKU WHPOPMALIUU

YacTHBIMH NpPeIMETHBIMH Pe3yJbTATAMH 00y4YeHHUs (pu3HKe B 7 KITaCCe, HA KOTOPBIX OCHOBBIBAIOTCS OOIIHNE PE3YJIbTATHI, SBJISIOTCS:

1. MOHVMAaHUE U CIIOCOOHOCTh OOBSICHATH Takue (U3MUECKUe SIBJICHHs], Kak atMocepHoe naBjeHue, tuiaBanue T, nuddysus, Gombimas
C)KMMaeMOCTb ra30B, MaJyasi C:KUMAeMOCTb JKUIKOCTEH 1 TBEPABIX TEJ
2. YMEHHSI U3MEPATh PACCTOSHUE, MPOMEKYTOK BPEMEHH, CKOPOCTb, MAcCy, CHIy, padOTy CHIIbL, MOIIHOCTh, KHHETHUYECKYI) SHEPTHUIO,

MOTEHLMAIBHYIO SHEPTHIO,



3. OBJIAACHUEC SKCIICPUMCHTAJIbHBIMH METOOaMU UCCIICA0OBAHUA B IMPOLUECCE CAMOCTOATEIbHOTO U3YUCHUA 3aBUCUMOCTHU HpOfII[eHHOFO nyTu
OT BPpEMEHU, YIJIUHEHUSA TIPYXKUHBI OT HpPIJ'IO)KGHHOfI CHUJIBI, CUJIBI TAXKECTU OT MAaCChI TEJIa, CUJIbI TPEHUA CKOJBXECHUS OT IJIOLaAN CONMPUKOCHOBCHUA
TEJI U CUJIbI HOPMAJIbHOT'O JaBJICHUA, CUJIBI ApXI/IMeI[a OT 00beMa BBITECHEHHOH BOIbI,

4. NOHUMAHHE CMBICIIA OCHOBHBIX (DM3MYECKHX 3aKOHOB U YMEHHME NMPUMEHATb MX Ha NMpakTHKe: 3akoHbl [lackans m Apxumena, 3aKOH
COXPaHEHHUsI SHEPTHH,

5. NOHMMAaHUE TNPUHIMIIOB ACHCTBUS MAIUWH, MPUOOPOB M TEXHUYECKUX YCTPOWMCTB, C KOTOPBIMH Ka)KABIH YENOBEK IMOCTOSTHHO
BCTPEYAETCs B OBCEIHEBHOI JKI3HHU, U CIIOCO00B 00ecredeHus 0e30MacHOCTH NPH X HCHOJIb30BAHNY,

6. OBJIQJICHUE PA3HOOOPA3HBIMH CIIOCOOAMH BBIMOJHEHUS PACYETOB MJIsI HAXOXKICHHMsS HEW3BECTHOW BEJIMYMHBI B COOTBETCTBUH C
YCJIOBHSIMH NTOCTABJICHHON 33/1a4l HA OCHOBAHUH HCIIOJIb30BAHMSI 3aKOHOB (DU3HKH;

7. YMEHHE HCIOJb30BaTh NMOJTYyYECHHBIC 3HAHUS, YMEHUS M HAaBBIKM B MOBCEOHEBHOH XM3HH (OBIT, SKOJIOTHS, OXpaHa 30POBBs, OXpPaHa

OKpY’KaroIIel cpebl, TEXHUKA OE30MacHOCTH U JIp.).



YUEHUK HAYUUTCA
7 kaacc
Pu3uka 1 puzHIeCKHEe METOAbI H3YUEHHS NPHP OAbI

coOroaTh mpaBwia OC30MACHOCTH W OXPaHBl TPyAa Npu paboTe ¢ yueOHBIM U J1abOpaTOpHBIM O0OPYI0BAHHEM, MOHUMATH CMBICT OCHOBHBIX (DU3HUCCKHUX
TEPMUHOB. (PU3UUECKOE TENO, GUIUIECKOE SBICHUE, QU3HUCCKAs BETHMUNUHA, CTHHHULBI H3MEPEHHS, PACTIO3HABATE MPOOIEMBI, KOTOPBIC MOYKHO PEIINUTE HPH MOMOLIN
(H3UICCKUX METO0B; AHATU3UPOBATh OTACIBHBIC STAIBl POBEACHHUS UCCICAOBAHNI U HHTCPIIPCTUPOBATh PE3YIBTATH HAOIIOACHHUI U OIBITOB; CTABUTD OIIBITHI IO
HCCICAOBAHNIO (PU3MUYCCKUX SBICHUH WM (U3HYCCKHX CBOHCTB Tea 0€3 HCHOMB30BAHMS NPSIMBIX H3MCPCHUH; mpH 3ToM (OPMYIHPOBATH HpOOIEeMy/3aqady
yueOHOTO HKCIICPUMEHTA; COOUPaTh YCTAHOBKY M3 MPEATONKECHHOTO 000PYAOBAHUS; IPOBOAUTE OMBIT U (DOPMYIUPOBATH BEIBOIBL.

MexanuuyeckKHe SIBJICHHS

OTHUCHIBATh W3YUCHHBIC CBOHCTBA T M MCXAHHUYCCKUC SIBJICHUS, HCMOJB3YS (PUIMUCCKUE BCIHYMHBL, MYTh, NMCPEMEINCHUE, CKOPOCTh, MACCa TCNA, ILIOTHOCTh
BCIICCTBA, CUTA (CHITA TSDKSCTH, CHIIA YIIPYTOCTH, CHUIa TPCHHSI), TaBJICHUE, KHHCTHYCCKAS SHCPrHUsl, HOTCHIMAIRHAS JHCPTUS, MCXaHHUYCCKas paboTa, MCXaHHICCKAs
motaocTh, KINJI mpu coBepieHuu padoThl ¢ UCMOIB30BAHUEM MMPOCTOTO MEXAHU3MA MPU OMUCAHUH MMPABUIBHO TPAKTOBATh (WU3MUYCCKUI CMBICI HUCIOIb3YEMBbIX
BCJIHYMH, WX OOO3HAUCHUS M CAUHHIIBI HU3MCPCHUS, HAXOAUTh (DOPMYIIBI, CBSI3BIBAOINKEC AAHHYID (DHU3HUCCKYIO BEJIMUYHUHY C APYTHUMH BCIUYUHAMH, BBIYHC/ISTH
3HAYCHUC (PU3UUCCKON BETHUMHBI AHATH3HPOBATh CBOHCTBA TE/I, MCXAHUUCCKHUE SIBJICHHUS M MPOLICCCH, UCTIOB3Ys (DH3MUCCKUE 3aKOHBI: 3aKOH COXPAHCHUS SHCPTUH,
3akoH ['vka, 3akon [lackams, 3akoH ApxuMmena; MpH 3TOM Pazavyarb CIOBECHYIO (OPMYIHPOBKY 3aKOHA H €r0 MATEMaTHUYCCKOC BBIPAKCHHC, PEIlaTh 3aJadH,
KCTIOJB3YS (PU3UUSCKUE 3aKOHBI. PEIIaTh 3aJa4M, HUCMONb3ys ¢usnueckue 3akoHbl( 3akoH I'yka, 3akon [lackams, 3akon Apxumena) u (OpPMyJbI, CBA3BIBAOIINCG
(PU3MUICCKUE BEIUYMHBL (IIyTh, CKOPOCTh, Macca TCNA, INIOTHOCTh BELICCTBA, CHJIA, AABICHHUC, KMHCTHYCCKAS JHCPIHsl, MOTCHIHAIBHAS SHCPTUS, MCXAHHUYCCKAS
pabora, mexanuueckas momHocTh, KIIJ] mpocroro mexanusma, cujia TPCHHS CKOJIBKCHHUS, KO3(DMHUIMCHT TPCHHUSA). HA OCHOBE AHANMA3 a YCIOBHS 331add
3aMKUCHIBATh KPATKOC YCJIOBHE, BBIACIANTh (DH3UUCCKUC BCAMYMHBI, 3aKOHBI U (OPMYJIbl, HCOOXOAMMBIC MU €€ PCIICHHS, MPOBOJUTh PACUCTHI M OLICHUBATH
PCanbHOCTB.

8 kiacce
3J1e1<Tpnqec1<ne H MATHUTHBIC SIBJICHUSA

PacriosHaBaTh 3MEKTPOMATHUTHBIC SIBACHHUS W OOBICHITh HAa OCHOBE HMCIOIIMXCS 3HAHWNM OCHOBHBIC CBOWCTBA WJIM YCIOBHS MPOTCKAHUS 3THX SIBICHHH:
SACKTPHU3ALMS TEN, B3aUMOJCHUCTBUC 3apSIOB, JICKTPUUYCCKHH TOK W €r0 JACHCTBUS (TCIIOBOC, XHUMHUYCCKOE, MATHUTHOC), B3AUMOJCHCTBHEC MAarHUTOB,
MPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKECHHE M TPEIOMIICHHE CBETA, COCTABIATh CXEMBI JMEKTPHUCCKHUX LIETIEH C MOCIEA0BATEIBHBIM U MAPATUICIBHBIM
COCIMHCHHEM SICMCHTOB, Pasidas YCIOBHbIE 0003HAUCHHS 3NCMCHTOB SJICKTPHUYCCKHX LEeNnel (HCTOUHHK TOKA, KIFOY, PE3HUCTOP, PEOCTAT, JAMIIOUKA, aMIIEPMETP,



BOJIETMET]). UCIOIb30BATh ONTHUYCCKUE CXCMBI IS IOCTPOCHUS M300PAKCHHN B IJIOCKOM 3CPKAJIC M COOUPAIOIICH TMH3C. OMUCHIBATh U3YYCHHBIC CBOMCTBA TEI H
3JCKTPOMATrHUTHBIC SIBJICHUS, UCTIOb3Ysl (DPU3UUCCKUC BEJIMIHHBI, DICKTPUUCCKHUN 3apsi/, CUTA TOKA, JICKTPUICCKOS HAMPSIKCHUS, DIICKTPHUCCKOS CONMPOTHBIICHHE,
VICNBHOC COMPOTHBICHUE BEIECTBA, paboTa 3ICKTPHUCCKOTO IMOJISL, MOIMHOCTh TOKA, (DOKYCHOE PAcCTOSHHEC W ONTHYCCKAS CUJA JIMH3bI, MPU OMUCAHWH BEPHO
TPAKTOBATH (I)I/ISI/I‘IGCKI/II\/'I CMBICJI UCMOJb3YyCMbBIX BCIUYNH, UX 0603Ha‘{€HI/IH U CAUHULBI U3MCPCHUA, HAXOAUTDH (I)OpMy.]'IbI, CBA3BIBAIOIINUC OaHHYIO (I)I/ISI/I‘ICCKYIO
BCJIMUNHY € APYTI'UMHU BCINYUHAMU. AHaJ’II/ISI/IpOBaTb CBOIICTBA TCJI, JICKTPOMArHuTHBIC ABJICHUA U MPOLCCChI, UCTIOIb3Yd (I)I/ISI/I‘IGCKI/IG 3aKOHBI: 3aKOH COXPaHCHUA
3JCKTPHYECKOTo 3apsiaa, 3akoH Owma ans yuactka uemd, 3akoH Jbxoyma-JIeHna, 3akoH HpsSMONTHHEHHOTO PaclpOCTPAHCHHS CBETA, 3aKOH OTPAXKCHHS CBETA, 3aKOH
MPEIOMJICHUSI CBETA, MHPU 3TOM Pa3IWdaTh CIOBSCHYK (DOPMYIMPOBKY 3aKOHA U €r0 MATCMATHYCCKOC BBIPAKCHHUS. MPUBOIUTH MPUMEPHI MPAKTHISCKOTO
HUCIIOIb30BAHUA (I)I/ISI/I‘{CCKI/IX 3HAHUHM O SJICKTPOMArHUTHBIX ABJICHWAX PCIIaTh 3alavyi, UCHOJIb3Y:A (I)I/ISI/I‘IGCKI/IG 3aKOHBbI (SaKOH OMa Ad ydacTKa LCIH, 3aKOH
Jxoyns-JleHna, 3aK0H MPSIMOJIMHEHHOTO PACHIPOCTPAHCHUSI CBETA, 3AKOH OTPAXKCHUS CBETA, 3AKOH MPCIOMIICHHUS CBETA) U (OPMYJIbI, CBSA3BIBAKOIING (PU3HICCKIC
BCJIMYHHBI (CHJA TOKA, DICKTPHUUCCKOC HANMPSDKEHHE, SJCKTPHYCCKOE CONMPOTHBICHHE, YIACIBHOC CONPOTHBICHHE BEINECTBA, padoTa SMEKTPHUYCCKOTrO MO,
MOIITHOCTh TOKA, (DOKYCHOE PACCTOSHHC H ONTHYECCKAS CHIA JTHH3BL, (JOPMYIIBI pacueTa 3JICKTPHICCKOTO COMPOTUBICHUS NP MOCICAOBATCIEHOM U MapalICIbHOM
COCIVHCHHY NPOBOJHUKOB). HA OCHOBC AaHAIM3a VCIOBHS 33JaYM 3alUCHIBATh KPATKOC VCJIOBHE, BBIACIATH (DU3HUCCKUC BEIUYMHBI, 3aKOHBI U (HOPMYIBI,
HCO6XO,Z[I/IMI>IC AL €€ PCIICHUA, ITPOBOAUTD PACUCThI U OLICHUBATE PCATBHOCTD NNOTYUYCHHOTO 3HAYICHUA (bHSH‘IeCKOfI BCJIUYHHBI

KBanrtoBble aBjeHust

pa3auuaTh OCHOBHBIC MPU3HAKHU TUIAHCTAPHOW MOJC/IH ATOMA, HYKJIOHHOH MOJACIH ATOMHOTO Siapa
9 knacc

DNIEeKTPHUYECKHE H MATHHTHbIE SIBJICHHS

pacmo3HaBaTk 3JICKTPOMACHUTHHIC SIBICHUS W OOBIACHATH HA OCHOBE HMCIOINUXCS 3HAHWUH OCHOBHBIC CBOHCTBA HJIM VCIOBHS NPOTCKAHWS 3THUX SBICHUH:
B3aMIMOJCHCTBHE MarHUTOB, 3JEKTPOMAarHWTHAas HHIAYKIWS, AEHCTBHE MarHHTHOTO TIOJS HAa IMPOBOJHHK C TOKOM M HAa JABIKYIIYIOCS 3apsKCHHYIO YacTHITY,
JEHCTBHE MEKTPUICCKOT0 MO Ha 3apsDKEHHYIO YACTHITY, SJICKTPOMAarHUTHBIE BOTHBI, MPAMOIHHEHHOE PacIpOCTPaHEHNE CBETA, OTPAKEHNE U MPEIOMIICHHE CBETA,
JUCTICPCHS CBETA. UCIONB30BATh ONTHUCCKUE CXEMBI ISl IOCTPOCHHS H300PaKCHUH B IIOCKOM 3€PKajIC U COOMPAIOLICH JTHH3E OMUCHIBATh H3YVICHHBIC CBOUCTBA TEI
U 3JCKTPOMArHUTHEIC SIBICHHS, HCIOMb3Ysl (PU3HUCCKUE BETUUNHBL: (POKYCHOE PACCTOSHHE M ONTHYCCKAS CHIA JHH3bI, CKOPOCTh 3JCKTPOMATHUTHBIX BOJH, JJTHHA
BOJTHBl M YacTOTa CBETA; IPH ONMHCAHHH BEPHO TPAKTOBATH (DPU3UUCCKUI CMBICT HCHONB3YEMBIX BEIUYHH, HX ODO3HAUCHHS U COUHULBI U3MCPCHHS, HAXOIWTb
(OpMYIBL, CBA3BIBAIOIINC JAHHYIO (U3HYCCKYIO BEIUYMHY C APYTMMH BCIMYMHAMH. aHATU3HUPOBATH CBOWUCTBA TEN, BJICKTPOMATHUTHBIC SBICHHUS W MPOLIECCHI,
HCHONB3YS (PU3HUCCKHE 3aKOHBI. 3aKOH NPSIMOIHHEHHOTO PACHpPOCTPAHCHMS CBETA, 3aKOH OTPAXKCHHUS CBETA, 3aKOH MPEIOMIICHUS CBETA; HPH 3TOM Pa3lUyuaTh
CIOBECHVIO (JOPMYITHPOBKY 3aKOHA U €ro MAaTEMAaTHYECKOC BBIPAKCHHE. HPHUBOAUTH NPUMEPH MPAKTHUCCKOTO HCIONB30BAHUSA (HU3UUCCKUX 3HAHUH O
3JCKTPOMArHUTHEIX SBJICHUAX PEIIATh 330a4H, UCTIONB3YS (PU3HUCCKUE 3aKOHBI (3aKOH HPSMOIMHCHHOTO PAaCHpOCTPAHCHHS CBETA, 3aKOH OTPAXKCHHS CBETA, 3aKOH
MPEIOMIICHHUS CBETA) B (JOPMYVIIBI, CBS3BIBAIOIINC (PH3MICCKHE BEITHYUHBI ((POKYCHOE PACCTOSHUE W ONTHYCCKAS CHJIA JTHH3BI, CKOPOCTh BICKTPOMArHUTHBIX BOIH,



JUIMHA BOJIHBI U YacTOTa CBETA,). HA OCHOBC AHANN3a VCIOBHS 3aJa4M 3aIHCHIBATH KPATKOC VCIOBHE, BBIACIATH (U3HUCCKUC BCIMYHMHBL, 3AKOHBI U (POPMYIIEL
HEOOXOJUMBIC JJTS €€ PCLICHUS, MPOBOAUTD PACUCTH M OLICHHUBATD PEANBHOCTE MOIYICHHOTO 3HAUYCHHUS (PU3UUCCKON BETHIHHEL.

KBanroBbie aBienHns

Pacno3HaBaTh KBAHTOBBIC SABJICHUA U OOBSICHATh HA OCHOBEC HUMCIOIITHUXCA 3HAHUH OCHOBHBIC CBOMCTBA HIIH YCIOBUA MPOTCKAHUA 3TUX SBIICHHUH. CCTCCTBCHHAA U
HUCKYCCTBCHHAA PATUOAKTUBHOCTD, (-, B- U Y- U3JIyUCHHUA, BOSBHUKHOBCHHUC JTHHCHYATOTO CIICKTPa U3TYUCHUA aTOMA,

OTHUCHIBATh U3YUCHHBIC KBAHTOBBIC SIBICHUS, UCTIO/Ib3Ysl (PU3UUCCKUC BSIHUHMHBI, MAaCCOBOC YMCIIO, 3aPSII0BOS YUCIIO, TISPHO MOMypaciana, SHeprust GOTOHOB, MPH
OMHUCAHUN IMPABHJIBHO TPAKTOBATh (PU3MYCCKHI CMBIC]T HCMOJb3YCMBIX BCIHYHH, UX OOO3HAMCHHS W CAMHHUI] U3MCPCHUS, HAXOAUTh (hDOPMYJIBI, CBSI3BIBAFOIIUC
JAHHYIO (DU3MYCCKYIO BCIHYMHY C JPYTMMU BCIMYHHAMH, BBIUUCHIATh 3HAYCHUC (PU3MUCCKON BEIWYMHBI, AHATM3UPOBATH KBAHTOBBIC SIBICHUS, HCIIONb3Ys
(PU3MUICCKUE 3aKOHBI U TIOCTYJIAThI. 3aKOH COXPAHCHHS SHCPTUH, 3aKOH COXPAHCHHS DJICKTPUUICCKOrO 3apsiaa, 3aKOH COXPAHCHUS MAacCOBOTO YHCIIA, 3aKOHOMEPHOCTH
M3IYUYCHUS U TOTJIOMICHUS CBETA aTOMOM, MPU 3TOM PA3IHYaTh CIOBCCHYIO (DOPMYIHPOBKY 3aKOHA U €r0 MATCMATHYCCKOS BBIPAKCHHUE, PA3IHUYATh OCHOBHBIC
MPU3HAKY [UTAHETAPHON MOJEIN aTOMa, HYKJIOHHON MOJEIH aTOMHOTO S1pa,;

OPUBOAUTD MPUMCPHBI IIPOABJICHUA B IPUPOAC U MPAKTHICCKOI'O UCIOJIb30BaAHUA PAAUOAKTUBHOCTH, AACPHBIX U TCPMOAACPHBIX peaKLII/II\/'I, CIICKTPAJIBHOI'O aHAIN3A.

-YKa3blBaTh HA3BAHUA IJIAHCT ConueuHon CUCTCMBI, PA3/INIaTh OCHOBHBIC IIPU3HAKKU CYTOYHOTO BPAINCHUA 3BC3AHOIO He6a, JABKCHUA .HYHLI, COJ'IHLIa U IIJIaHCT
OTHOCHUTCIIBHO 3BC3 A,

-IIOHUMATh pasnnrn/m MG)K,Z[y I‘GJ’IHOLIGHTpH‘IGCKOﬁ u I‘GOLICHTpI/IIIGCKOI\/'I CUCTCMaMHU MI/Ipa,
YYUEHUK TTOJIYUUT BOSMOKHOCTDb HAYUUTBHCA
7 kaacc

®duzuka u Pu3nIecKre METOBI U3YUCHHS TPUPOIBI OCO3HABATh LCHHOCTh HAYYHBIX  HCCICAOBAHHMH, pONb (PU3NKH B PACIIMPCHHUH MPCACTABICHHH 00
OKPY’KAIOIIEM MHpPE U €€ BKNIaJ B VIIYUIICHHE KaYeCTBA )KU3HH, UCIONb30BaTh  NPHEMBI IOCTPOCHUS  (PH3MYCCKUX MOJENCH, moucKa u
(OPMYIHPOBKU I0KA3ATCIBCTB BEIABHHYTHIX — T'HIIOTE3 U TEOPETHUESCKUX BBIBOJAOB HA ~ OCHOBE AMIIMPHUYCCKH VCTAHOBICHHBIX (DAKTOB; CPABHHBATb

TOYHOCTb U3MCPEHUS  (PU3MUYCCKUX BEIHYUH IO BCJTHYHHE UX OTHOCHUTEITBHOU MOTPELIHOCTH MpU TPOBEIACHUU MNPSIMBIX H3MEPCHHUH;
CaMOCTOATEIBHO MPOBOIUTh KOCBCHHEIC WU3MEPEHHS M HCCICAOBAHHS (PUBHYCCKUX BENHYHMH € HCHOIb30BAHHEM PA3NHYHBIX CHOCOOOB M3MEPEHUS (PH3MICCKHX
BCJIMYHH, BRIOHPATh CPEACTBA N3MEPEHUS € Y4ETOM HEOOXOJUMOU TOYHOCTH HM3MEPCHUH, OOOCHOBBIBATE BHIOOP €HOCOOAa HM3MEPCHUS, AJCKBATHOTO
MOCTABJICHHOH 3aJa4¢, MPOBOJUTD OLICHKY AOCTOBCPHOCTH MOMYYCHHBIX PE3YIbTATOB.

MexaHnudyecKHe SIBJICHHS



UCIIONB30BATh 3HAHMA O MEXAHMYECKHX SIBJICHUSX B IOBCEIHEBHOW KM3HH Ui obOecrieueHHst Oe30macHOCTH mpu  obpameHnn ¢ mpudopamu
TEXHUYECKUMH YCTPONCTBAMU, IJIs1 COXPAHEHUST 30POBbsi U COOJIONEHUs] HOPM OKOJIOTUYECKOTO TIOBENEHHUs B OKpYKaroIlel cpene;
MPUBOANTH NPUMEPHI MPAKTUYECKOTO HCIIOIB30BAHMS (PU3NUECKUX 3HAHUH O MEXaHMUYECKHX SIBICHUAX M (PU3MUECKHUX 3aKOHAX, MPUMEpPHI
UCTIOJIB30BAaHUST BO30OHOBIIIEMBIX MCTOYHHKOB 3HEPTUHU; SKOJOTMYECKHX ITOCJIEACTBUN MCCIENOBAHUS KOCMHUYECKOTO IMPOCTPAHCTB, pPa3jMyaTh

rpaHULBl MPIMEHUMOCTH (PU3UUECKUX  3aKOHOB, IOHUMATh BceoOmuil xapaktep (yHAAMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHUs
MEXaHUYECKOH SHEPTHH) U OTPAHUYEHHOCTD UCTIOJIb30BAHHS YaCTHBIX 3aKOHOB (3aK0oH ['yka, Apxumena W 7p.);HaXOAHTH aJ€KBaTHYIO
NPEINIOKEHHOH 3a1a4e QU3HUECKYIO MOJIeJb, pa3pemarhb MpodaeMy Kak Ha OCHOBE HMEIOLITUX CSl 3HAHUN o MEXaHUKE c

HCIIOJIb30BAHUEM MAaTEMaTHUECKOTO anmnapara, Tak | Py MOMOIIUA METOAOB OLICHKH.
TenjioBble sIBJIeHUS
-UCIIOJIB30BATh 3HAHUA O TCILJIOBBIX SABJICHUIX B HOBCCﬂHCBHOﬁ JKU3HU OJIdA O6CCHC‘ICHI/I§I 6630HaCHOCTI/I HpI/I O6paH.ICHI/II/I C an6opaMH U TCXHHUYCCKHUMHU

VCTPOHCTBAMU I COXPAHCHUS 3J0POBBS U COOMOACHUS HOPM 3KOIOTHYECKOro MOBEACHUS B OKPYXKAIOIIEH  Cpeae; MPUBOIUTD MIPUMEPBl  IKOJIOTHYECKHX
MOCICACTBHN pabOThl ABUTATENCH BHYTPEHHETO CrOPAHMSL, TEILUTOBBIX ¥ THAPOSICKTPOCTAHLNE; -pa3aiyaTh IPaHALBI MPUMEHIMOCTH (PU3HUECKHX 3aKOHOB,

IMonumars BeeoOmHit xapakrep GyHIAMEHTATBHBIX (PH3UICCKUX 3AKOHOB (3aKOH COXPAHCHUS SHCPTUHU B TCIUIOBBIX  MPOLIECCAX) u
OTPAHUYCHHOCTh HUCIIOb30BAHMUS YACTHBIX 3AKOHOB, HAXOAUTh aICKBATHYIO MPESAIOKECHHOM 3a1a9¢ (DU3HICCKYIO MOJCNb, paszpewmarb npodieMy Kak Ha
OCHOBE UMCIOIIMXCS 3HAHUN O TCIUTOBBIX SIBJICHUSX ¢ UCTOI30BAHUEM MATEMATHUCCKOIO alapara, Tak MPH MOMOIIH METOI0B OLCHKH.

8 kuacc
TensoBble ABJIEHHUS

-HCIOJIb30BAaTh 3HAHUS O TEIUIOBBLIX SIBJICHUSIX B TIOBCEIHEBHOW XU3HU A obecriedeHns: 0€30MacHOCTH NpU oOpalieHuu ¢ npudbopamMu u

TEXHUYECKHMH YCTPOHCTBAMH, AJISI COXPAHEHUSI  3I0POBbs U COOJFOACHUS HOPM HKOJIOTHUECKOTO MOBENEHHS B OKPYKAIOLIEeH Cpere; MPUBOIUTD
PUMEPBI SKOJIOTUYECKUX MOCIEACTBUI padOThl ABUTATENECH BHYTPEHHETO  CrOPAHUS, TEIUIOBBIX M THIPO3JIEKTPOCTAHLIN,

-pa3nuyaTh TPaHULIBl NPUMEHMMOCTH (U3NYECKHUX 3aKOHOB, MOHMMATh BCEOOMMH XapakTep (QyHIaMEHTaNbHBIX (PU3MUYECKHX 3aKOHOB (3aKOH

COXPAaHEHHUS YHEPTUU B TEIIOBBIX MPOIECCaX) U OrPAHHMYEHHOCTh UCTOJNb30BAHUS YACTHBIX 3aKOHOB,-HAXOMHTh AIEKBATHYIO MPEIIOKEHHON 3a1ade
(bu3nIEeCKyI0 MOZIENb, pa3pelaTb NpodIeMy Kak Ha OCHOBE HMMEIOLIUXCS 3HAHUN O TETIJIOBBIX SIBJIEHUSIX C UCTIOJIb30BAHUEM MATEMAaTHYECKOTO
amnmnapara, Tak ¥ IpH MOMOIIH METOJOB OLICHKH.

BJICKTpI/I'leCKI/Ie H MAIrHUTHBIC SIBJICHUSA

-HMICTIOJIb30BAaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBJICHUSIX B IOBCEIHEBHON JKU3HU Ui oOecriedeHrst Oe30MacHOCTH MPpH OOPaIeHUH C
npubopaMy U TEXHHYECKIMHU YCTPOHCTBAMH, TSI COXPAHEHHsI 310POBbs M COOTIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEACHUS B OKPY KatoIel cpene;
MPUBOIUTD IPUMEPbI BIUSHUS 3JIEKTPOMArHUTHBIX W3JTy4EHUH Ha JKUBbIE OpraHU3MBI,



-pa3nuyaTh TPAHULBl NPUMEHHUMOCTH (U3NYECKHX 3aKOHOB, TOHMMAaTh BCeoOIUIl xapakrep (PyHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsiia) M OTPAaHUYEHHOCTh UCTIOIBb30BAHMS YaCTHBIX 3aKOHOB (3akoH OMa 1ist yyactka uend, 3akoH [Dxoymns- Jlenna u np.);

-HCTIONIb30BaTh NMPUEMbI TOCTPOCHHUS (U3NYECKUX Mopenel, rmoucka u (HOPMYJHPOBKH AOKA3ATENbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETUUECKUX
BBIBOZIOB HA OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DaKTOB;

-HAXOIUTh AaJEeKBATHYIO MPEIVIOKEHHONW 3amade (U3MUecKyl0 MOpenb, pas3pemarb npodjeMy Kak Ha OCHOBE MMEIOIINXCS 3HAaHWH 00
3JIEKTPOMAarHUTHBIX SIBJIEHUSX C UCIOJIb30BAHUEM MaTEMaTHUECKOro anmnapara, Tak U Ipy NOMOIIM METOIOB OLIEHKH.

9 kjacce

MexanuuyeckKHe SIBJICHHS

HCIIOJIb30BaTh 3HaHUS O MEXAHUYECKU SIBIIEHUSAX B TIOBCEHEBHOM JKU3HU U1t o0ecnieueHst Oe30MacHOCTH MpH OOpareHnH
¢ npudopamMH M TEXHUYECKIMH YCTPONCTBAMH, Uil COXPAHEHUS 30POBbSl M COONIIOIEHIST HOPM HKOJIOTHYECKOTO MOBEIACHHS B OKPY KaroIel cpene;
MIPUBOJIUTD NPUMEPBI MPAKTHYECKOTO UCTIONB30BAaHUS  (PU3NUECKUX 3HAHUH O MEXAaHUYECKUX SIBICHUAX (PU3MYECKHX 3aKOHaX,

IPUMEPBI UCTIOB30BAHMS BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHH; YKOJIOTHYECKUX MTOCIENCTBUI UCCIEA0BAHNS KOCMUYECKOTO IIPOCTPAHCTB,
pa3nIu4aTh TPAHHULBl MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, NMOHHUMATh BCEOOIMH XapakTep (yHHAaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHUs
MeXaHUYECKOM SHEPTHH, 3aKOH COXPAaHEHUs] UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHsI) W OTPaHMYEHHOCTb MCIIOJIb30BAHMS YACTHBIX 3aKOHOB,
HAXOIUTh aJIEKBATHYIO MPEAJIOKEHHOH 3a1a4e (PU3NIECKYIO MOZEIb, pa3pelarb mpodieMy Kak Ha OCHOBE HMEIOLINXCS 3HAHUN 110 MEXaHUKe c
UCTIOJIB30BAHUEM MAaTEMAaTHYECKOr0 anmapara, Tak | IMPH ITOMOIIH METOAOB OLIEHKH.
3J'leKTpl/I'-leCKl/Ie H MATHHTHbBIC ABJICHHS
-HCTIOJIb30BAaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBJICHHUSX B IOBCEIHEBHOMN JKU3HHU ISl 0OecrieueHus1 0€30acHOCTH IPH 0OpaIeHuu ¢ npudbopaMu u
TEXHUYECKIMH YCTPOHCTBAMH, JIJIsl COXPAHEHUS 310POBbs M COOJIFOIEHHUS] HOPM 3KOJIOTHUECKOrO MOBEACHUS B OKPYIKarOIIeH cpese; MPUBOAUTD
IPUMEPHI BIUSHUS 3JEKTPOMATHUTHBIX U3JIYYEHUH Ha KUBbIE OPraHU3MBI,
-pa3nuyaTh rPaHULBl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh BCEOOIIHiA XapakTep PyHAaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa) M OrPAaHUYEHHOCTD UCTIOIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa JUIst yuacTka Leny, 3akoH Jxoynsa-Jlenna u ap.);
- HCTIOJIb30BATh MTPUEMBI IOCTPOSHHS (PU3NIECKUX MOAEIEH, TOUCKa i (POPMYJTHUPOBKHU TOKA3aTENLCTB BBIABHHYTHIX THITOTE3 U TEOPETUUYECKHX
BBIBOZIOB HA OCHOBE SMITHPUYECKH YCTAHOBIIEHHBIX (DAKTOB,
-HaXxOJUTh AACKBATHYIO MPENJIOKESHHON 3a71aue PU3NIECKYI0 MOZIETb, Pa3peIaTh NpodaeMy Kak Ha OCHOBE HMEIOLIUX CSl 3HAHHUH 00
3JIEKTPOMATHUTHBIX SIBJICHHSIX C UCIOJb30BAHUEM MAaTEMAaTHYECKOr0 anmapara, Tak U MPH MOMOIIH METOAOB OLIEHKH
KeanrtoBbie saBneHus
-UCIOJIb30BaTh MOTYUYCHHBIE 3HAHUS B IOBCCIHEBHOU JKU3HH MPH 00PAIICHUH ¢ TPHOOpaMH U TCXHUYCCKUMH YCTPOHCTBAMH (CUETUHK
HWOHU3HPYIOIIUX YaCTHL, JO3UMETP), JIs1 COXPAHCHUS 300POBbS U COONIOCHHS HOPM 3KOIOTHICCKOTO MOBSACHUS B OKPYKAIOLICH Cpeae;



-COOTHOCHUTh SHCPIUIOCBA3HU aTOMHBIX AACP € ,Z[G(I)GKTOM MaccChl; - MPUBOAUTDH ITPUMCPBL BIIMAHUA PAIUOAKTUBHBIX I/ISJ'Iy‘ICHI/II\/'I Ha >KHUBBIC
OpTraHU3MBbI, MIOHUMATDH TPUHLIUIL ,Z[CI\/'ICTBI/IH AO3UMCTPa U pa3jnviaTh yCIOBUA Cro UCIIOJIb30BAHUS,

~-IMIOHUMATh SKOJIOTHYCCKUC HpO6J’ICMbI, BO3HHKAKOIHUC IpyU UCIIOJIb30BAHUU ATOMHBIX 3J'ICKTpOCTaHLIHI>i, OyTHU PCLICHUA 3TUX HpO6J’ICM,
NCPCHICKTUBBI UCTIOJIB30BAHUA YIIPABIACMOTr0 TCPMOAACPHOIO CUHTC3A.

JJIeMEHTBI ACTPOHOMHH

-YKa3bIBaThb O6H.[I/IC CBOMCTBA U OTJIHYMS TUIAHET 3¢MHOM TPYyHIbl U MIJIAHCT-TUTAHTOB MAJIBIX  TCJI COHHG‘{HOI\/'I CUCTCMBI U 6OJ'II>H.II/IX IITAHCT, IIOJIB30BaThCA
KapToi 3Be3AHOr0 HeOA MPH HAOTIOACHUAX 3BE3XHOTO Heda;

-pa3aMyaTh OCHOBHBIC XapaKTCPUCTHKHU 3B€3 (Pa3Mep, LBET, TEMIICPaTyPa) COOTHOCHTbD LIBET 3BE3[BI C €€ TCMIICPATYPOH;

pasiniarhk r'unoTC3bl O MPOUCXOXKIACHUN COHHG‘IHOI\/'I CHUCTCMBI.

ConepxkaHue y1eO0HOro npeamera

7 kaace

®Du3uka 1 PpU3HYeCKHe METOAbl H3Y4eHHs NPHPOALI

Ousuka — Hayka o mpupone. Pusmueckue Tena u sieneHus. HaOmromenwe u onmcanue (U3MUECKUX siBJICHUA. DU3MYECKUH 3KCIEPUMEHT.
MonenupoBaHue sIBICHUH U OOBEKTOB IPUPOLIBL.

Dusnueckue BeIUYUHBI U X u3MepeHue. TOYHOCTE U MOrpeIHOCTh U3MepeHnid. MexnyHapoaHasi CHCTEMa €UHHLL.
du3ndecKkue 3aK0Hbl U 3aKOHOMepHOCTH. Pu3nka 1 TexHuka.  Haydnbid METOJ ITO3HAHUS. Ponp  pusuku B (POPMHPOBAHUHU
€CTEeCTBEHHOHAay4YHOU IPAMOTHOCTH.

Mexann4yeckue siBJECHUS

Mexanndeckoe nBrkeHne. PU3nUeckne  BETUYMHBI, HEOOXOAUMBIE JUIsl OIIMCAHUS IBHIKEHHUS U B3aMOCBSI3b MEKAY HUMH (ITyTh, TIEPEMELICHIE,
CKOpOCTb, BpeMsI IBHKeHUs1). PABHOMEpPHOE 1 PaBHOYCKOPEHHOE NPSIMOJTUHEHHOE neuxenne. Muepuusa. Macca tena. ILmoTHOCTS BewecTsa.
Cuna. Enunnnsl cubl. Cuna TspkecTu. 3aKOH BeceMupHoro Tsirotenust. Cunna ynpyrocta. 3akoH ['yka. Bec Tena. HesecomocTs. CBsizb MEXIy CHIION
TSKECTH U Maccoil Tena. Jlunamometp. PaBHopelicTBytomas cuna. Cuna tpenust. TpeHue ckoibxeHus. Tpenue nokos. Tpenue B npupoze u
TEXHUKE.

Mexanndeckas pabora. MomHocTs. JHeprusi. IloTeHIManpHast U KMHETHUECKas: SHeprus. [IpeBpameHne OIHOrO BHUAA MEXaHUYECKOH SHEPrHd B
Ipyroil. 3aKOH COXPAaHEHUSI MTOJTHON MEXaHUYECKOU SHEPTHH.

IIpocTbie MexaHU3MBL Y CIOBHUS PaBHOBECHSI TBEPAOIO TeNla, UMEIOLIEro 3aKPeruieHHYI0 OCbh ABMXKEeHUs. MOMEHT cuibl. [[enmp msaxcecmu me.a.
Peruar. PaBHOBecme cunm Ha poeryare. Perdarm B TexHuke, ObiTy u mpupozge. lloaBmkHble M HemoaBrokHble Onoku. PaBeHcTBO paboT mpu
UCTIOJIB30BAHUH MPOCTBIX MEXAHU3MOB («30JI0TOE MPABUIIO MexaHuKn» ). Koagduiment nonesHoro neicTeus MexaHN3Ma.

Hasnenune TBepabplx Ten. EmuHnub n3amepenus nasinerus. CrocoObl m3MeHeHMs nasieHus. JlaBieHue skuakocTeidl u ra3oB 3akoH llackans.
JlaBeHune KUIKOCTH Ha THO U cTeHKH cocyna. Coolmaromuecs cocynel. Bec Boznyxa. Atmocdeproe nasnenne. M3mepenune arMocgepHOro
nasienusi. Onbir Toppuuennu. bapomerp-aneponn. ATMochepHOe MaBiIeHHE HAa Pa3IMYHBIX BBICOTAaX. | MapaBiIMyecKue MeXaHH3MBbI (Tpecc,
Hacoc). JlaBneHne )KMIKOCTH M ra3a Ha MOrpy’KeHHOe B HUX TeJNo. ApxuMmenosa cuia. [lnaBanue Ten u cynoB Bo3nyxonnasanue.

TennosBbie sABJIeHHS



CrtpoeHue BeliecTBa. ATOMBIU MOJIEKyJbl.  TerioBoe NBUKEHHE aTOMOB U MOJEKYIL. Jdud¢y3ust B ra3ax, sKUAKOCTAX U TBEPABIX TEJaX.
BpoyHoBckoe nBrkerne. BzanmoneiicTBue (MIPUTSDKEHUE U OTTAKUBAHKE) MOJIEKYJ. ATperaTHble COCTOSIHHS BelnecTsa. Pasnudnue B CTpOeHUH
TBepI[bIX TEJI, )KI/II[KOCTGI\/'I " Ta30B.

8 kmace

TenyoBrbie siBJICHHS

TensioBoe paBHOBecHe.

Temnepatypa. CBsi3b TEMIIEpPATypbl CO CKOPOCTBIO  XaOTHYECKOrO JBM)KEHUS yacTUll. BHyTpeHH:s1 sHeprusi. Pabora u Teronepenaya kak
cnocoObl N3MEHEeHHsI BHYyTpeHHeH sHeprun tena. TeronpoBogHocTe. Konsekius. M3nydenne. IIpumeps! Temonepeaayuu B
npupone u TexHuke. KonnuecTso TEMIOTel. YAenbHas  TEIIOEMKOCTb. Y IeJibHas TeIIOTa CrOpaHysl TOIUIMBA. 3aKOH COXPAHEHUsI U NIPEeBPaLleHUs]
SHEPTUU B MEXaHUYECKHX U TEIUIOBbIX npoleccax. [InaBnenne u oTeepaeBaHne KpUCTAJUIMYECKUX Tell. Y AeNbHas TeIuloTa miasienus. Mcnapenue u
KoHAeHcauus. [Tornoienue sHepruu Npy UCHapeHnH KUIKOCTH U BbleJIEHUE ee NPU KOHeHcaluu napa. Kunenue. 3aBMCUMOCTb TeMIlepaTypbl
KHIIEHUSI OT JaBJIeHUs. Y IebHAs TeIUIoTa Mapoodpa3oBaHus U KOHACHcaMH. BiraxxHocTs Bo3nyxa. PaboTa rasa npu paciuinpeHun.

[IpeobpasoBanus HEPTHUHN B TEIUIOBBIX MAILTHUHAX (MapoBasi TypOWHA, IBUraTENb BHYTPEHHETO CropaHusi, peakTuBHbIN aBuratens). KIT
TEIUIOBOH MAIIWHBL. DKOJIOTHYECKHE MPOOJIEMbI HCTIOIb30BAHUS MAIIUH

DJeKTPOMArHUTHBIE SIBJICHHUSI

OnexTpusanus Gusnueckux Tes. BzaumoneiicTBue 3apsoKeHHBIX Tell. [[Ba pona sJIeKTpudeckux 3apsaoB. JenuMocTb 3JIeKTpUYecKoro 3apsa.

DJleMEHTapHBIN JIEeKTPUUECKUH 3apsaa. 3aKOH COXPaHEHMsI SJIEKTPUUECKOro 3apsiaa. [IpoBonHUKY, MONYyIPOBOJHUKH U H30JIATOPHI 3JIEKTPUIECTBA.

DJIEKTPOCKOIL. DJICKTPUUECKOE MOJIe KaK OCOOBIN BUI MaTEPHH.

OnexTpuueckuil Tok. MCcTOUHUKYN 3JI€KTpUYECKOro Toka. DJeKTpUYecKas Liellb U ee cOocTaBHble yacTu. HampasneHue u neHCTBUS 3JIEKTPUUECKOTO
Toka. Hocurenu snexTpudeckux 3apsAnoB B Metajuiax. Cuia Toka. DekTpudeckoe HanpsbKeHUe. DJeKTPUUeCcKoe CONPOTUBIIEHUE NMPOBOJHUKOB.
EnuHuLBI CONPOTUBIIEHUS.

3aBUCUMOCTb CHJIbI TOKA OT HamnpsikeHHsl. 3akoH OMa J1s yyacTka Lenu. Y aenbHoe conpoTtusieHue. Peocratsl.  IlocnegoBarenbHoe coeanHEHUE
MIPOBOAHUKOB. [TapannenbHoe coenHEHNE TPOBOAHUKOB.

Pabota 31eKTpU4IecKOro moss rmo NepeMereH IO JIEKTPHUECKUX 3apsiioB. MOILTHOCTh 3JIEKTPHUECKOro Toka. HarpeBanne npoBOIHUKOB
3JIEKTPUUECKUM TOKOM. 3akoH Jxoyis - JIeHna. DnekTpuyecKie HarpeBaTebHble U OCBETUTeNbHbIE MPUOOpbL. KopoTkoe 3aMbikaHue.

MarnutHoe none. OneiT DpcTena. MarHUTHOE NOJie OCTOSIHHBIX MAarHUTOB. MarHuTHoe nose 3eMiid. DJIeKTpOMarHuT. MarHuTHOe MoJie KaTyIIKH C
ToKOM. IIpuMeHeHne 31eKTpPOMarHuToB.

Onektpoasurarenb. CBeT — 3JeKTpOMarHuTHble BOJIHbL CkopocTh cBeTa. McTouHMKY cBeTa. 3aKOH MPSIMOJIMHEMHOrO paclpoCTpaHeHHe  CBETa.

3akoH oTpaxkeHus cera. I1nockoe 3epkano. 3akoH npenomieHus ceeta. JInH3bpl. POKyCHOE pacCTOSTHUE U ONTHYECKasl CUjla JIUH3bI.
N3obpakeHue npenmMeTa B 3epKaie u nuHze. Onmuyeckue npudoper. I'1a3 Kak ONTHYECKAsT CUCTEMA.

KBanToBbie siBJIeHUs

Crtpoenue atomos. [InanerapHas monenb aroma. CoctaB aTOMHOTO siapa. [IpoTOH, HEUTPOH U BJEKTPOH.

9 k1ace



MexaHnuuyeckue siBJIeHHUSA

MexaHnndeckoe JBIXKeHHE. MaTepuasibHas TOUYKA KaK Mozesb puzndeckoro Tena. OTHOCUTENbHOCTh MEXaHUYECKOTo ABIKeHnss. Cucrema orcyera.
Du3nuecKye BEIMUUHbBL, HEOOXOIUMBIEC ISl OMMCAHUS IBIKEHUS U B3aUMOCBSI3b MEXKY HUMH (IIyTh, IEPEMEIeHUE, CKOPOCTb, YCKOPEHHE,
BpeMs1 ABIDKEHUsT). PaBHOMEpHOE U paBHOYCKOPEHHOE NPSIMOJIMHEHHOE BHKeHHE. PABHOMEpHOE  BH)KEHHE 11O OKPYKHOCTH.

ITepsrrit 3akoH HetoTOHA 1 nHepuuns. Macca Tena. Enqunnus! cunsl. Bropoii 3akon Hetotona. Tperuii 3akon Hetotona. CBoboaHOE
najieHue Ten. 3aKoH BceMupHoro TsroteHus. Bec Tena. Hesecomocts. PaBHonelicTeyromast cuna. Mmmynec. 3akOoH COXpaHEHHs] UMITYJIbCA.
PeaxtuBHOe nBrkenne. DHeprusi. lloTeHIManbHas u KUHETHYECKas sHeprus. [IpeBpalieHne OTHOrO BHAA MEXaHUUECKOM SHEPTUH B IPYroi. 3aKoH
COXpPAHEHHsI MOJHON MEXaHUYECKON SHEPTUU.

Prryaru B TexHuke, Mexanudeckue konebanus. [Tepuon, dacrora, amruntyna konebanuii. Pesonanc. MexaHn4ecKue BOJHBI B OTHOPOAHBIX CpPenax.
JlnvHa BOJHBIL. 3BYK Kak MeXaHUYecKas BOJHA. | pOMKOCTb U BbICOTA TOHA 3BYKa.

DIeKTPOMATHUTHBIE SIBJICHUS

HanpsxkeHHOCTD 35ekTpryueckoro nous. JlelicTBue 31eKTpuieckoro Mnosis Ha 3JeKkTpudeckue  3apsiabl. KongeHncarop. DHeprust 3J1eKTpUYecKoro
IOJIs1 KOHAEGHCATOpA.

MarnutHoe  noje. MHAyKIMs MarHuTHOro nosist. MaruutHoe nosie Toka. JleiicTBrie MarHUTHOIO NOJISL HA IIPOBOJAHUK C TOKOM U ABMDKYILYIOCS
3apsbkeHHyro yactuny. Cuna Amnepa u cuna Jlopenua. SIBnenue snexkTpomMarHuTHOM HHAYKIMS. OnbiTel @apanes.

OnexTpomarHuTHble konebanus. KonebatenpHblli KOHTYp. DnekTporeHepatop. I[lepemennsrii Tok. Tparchopmarop. Ilepenaua snexTpudeckoit
SHEPTUHU Ha PacCTOsIHUE. DJIEeKTPOMArHUTHbIE BOJHBI U UX CBOMCTBA. [IpMHLMIBI pagrocBs3u U TeneBuAeHNs .BirsHue 31eKTpOMarHuTHBIX
U3JIYY€HUH Ha )KUBBIC OPTAHU3MBI.

Cser — anexTpoMarautHble BojHa. CkopocTh cBeTa. McTouHuKky cBeTa. 3aKOH NPSMOJIMHENHOrO paclpOCTpPaHEHHE CBeTa. 3aKOH OTPa’KEHUs CBETA.
ITnockoe 3epkaio. 3akoH mpenoMieHus csera. JIuH3bl. POKyCHOE PacCTOSIHUE M ONTHYeCKast Chita JIMH3bL M300paskeHne npeamera B 3epKajie v
muaze. Onrrueckue npudopsl. Jucnepcus csera. MuTepdepenmst u nudpakiys cBeTa.

KBanToBbie siBj1eHUs

Crtpoenue atomoB. [InanerapHas monesnb atoma. KBaHTOBBIN XapakTep MOIJOLIEHUS U UCITyCKaHUs cBeTa aToMaMu. JInHelyarble criekTpbl. OnbIThI
Pesepdopna. CocraB aTOMHOTO sizipa.

[IpoTOH, HEUTPOH U 3JIEKTPOH. 3aKOH DUHINTEHHA O MPOMOPILHOHATBHOCTH MACChl M SHepruu. JledekT Macc v SHepTUs CBA3U ATOMHBIX SIEP.
PanuoaktusHocts. [Tepuon nonypacmnana. Anbga-usnyuenue. bera-uznyuenue. 'amma- m3nydenue. SAnepusie peakunu. MICTOYHUKY SHEpTHU
Connia v 3Be3a. AnepHast SHepreTHKa. JKOJOTHUECKHe MPOOIeMbl padOThl ATOMHBIX  3JieKTpocTaHuil. Jlosumerpus. BiausiHue panroakTHBHBIX
U3JIYY€HUH Ha )KUBBIC OPTaHU3MBI

Ctpoenne wuj3Bomouust Beenennoit

I'eonieHTpHUECKas ¥ TETMOLICGHTPUYECKAs — CUCTeMbl Mupa. Dusnueckas npupoaa HebecHbIX Tenn CONHEUHOH CHCTEMBI. IIpoucxoxnenue
Comneunoit cuctembl. @usnueckast npupona Conxua u 38e31. Ctpoenune Beenennoit. DBomonus Beenennoi. 'unoresa bonbinoro B3peisa.

TEMATHUYECKOE IINTAHUPOBAHUE 110 ®U3UKE



OcHoBHoOe coaep:kaHHe

KoanuecTBO JaC0B, OTBCACHHBIX HA U3YUCHHE

7 xnacc 8 Knacc 9 knacc Bcero no daxty

dusuka 1 GPU3NIECKIE METOABI 4 1 5
U3y4EHUs] IPUPOAbI

MexaHn4ueckue siBJIeHUs 57 27 70
TemnoBble sABIEHUSA 6 25 31
DneKkTpuvecKkre U MarHUTHBIE SIBJICHUS 40 40
DJIEKTPOMAarHUTHBIC KOJEOAHUSI U BOJTHBI 15 27 42
KBanToBbI€ siBNeHUSA 23 23
Hrorosoe nosropeHune 3 3

Bcero 70 70 68 208




