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IHHOACHUTEJBHAA 3AIINCKA

Pabowas mnporpamma mno ¢usmke 7-9 IS KIacCOB COCTaBI€HA B COOTBETCTBHUHM C
@DenepalibHBIM TOCYIapCTBEHHBIM 00pa3zoBaTeNbHBIM cTaHAapToM: «®Dusuka» 7-9 Kiaccsl
(0a30BBIN YpOBEHB) M MPUMEPHBIX IPOTpaMM MO y4eOHbIM npenMeram. Ousnka. 7 — 9 Kiaccsl:
npoekT. — M.: IIpocsemenue, 2011. — 48 ¢. — (CtanaapThl BTOPOTrO IMOKOJICHUS), HA OCHOBE
pabounx mporpamm mo ¢usuke. 7 — 11 xmacewr / [Mox pen. M.JI. KopueBuu. — M.: MJIEKCA,
2012, na ocHoBe aBTOpckoi mporpammbl A.B.Ileprimikuna, E.M. I'yTHHK, ¢ ydeToM TpeOoBaHUM
OIocC.

[IporpamMma COOTBETCTBYET 00pa30BaTEIbHOMY MHHHMYMY COJIEpPXKaHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM U TPEOOBAaHUSAM K YPOBHIO TOATOTOBKU YYallUXCs, TO3BOJISAET
paboTaTh 6e3 meperpy3ok B Kjiacce ¢ AeTbMH Pa3HOTO YpOBHSI O0y4YeHHsS U MHTepeca K (pusuke.
Ona mno3Boisier chopMUPOBATH Yy YYALIMXCS OCHOBHOM IIKOJIBI JOCTaTOYHO IIHUPOKOE
npeJcTaBiIeHue 0 PU3NYECKON KapTUHE MUPA.

Pabouas mporpamMma KOHKPETHU3UPYET COJEpKaHHME MPEAMETHBIX TeM 00pa30oBaTEIbHOIO
CTaHJapTa U JaeT pacnpezesieHue Y4eOHbIX 4acoB MO pasfenaM Kypca 7-9 KiIaccoB € y4eToM
MEXIIPEIMETHBIX CBsI3€H, BO3PACTHBIX OCOOCHHOCTEH ydalluxXcs, ONMpeneisieT MUHUMAaTbHBIN
HAOOp OMBITOB, JAEMOHCTPUPYEMBIX Yy4YUTEIIEM B Kiacce M JIaOOPATOPHBIX, BBIMOIHAEMBIX
yUYaAIIUMHUCS.

PaGouas mporpamma BBINOJNHSET ABE OCHOBHBIC (DYHKIUU:

* HudopmammonHo-MeToanyeckass (PyHKIUS TO3BOJISICT TOJXYYUTh TPEACTABICHUE O IIETsX,
CoJlep’KaHuU, OOIIel CTpaTeruu OOY4YEeHHs, BOCIUTAHUS U PA3BUTHUS YYAIIUXCS CPEACTBAMHU
y4eOHOTO npenMeTa (prusuka.

* OpraHuzalMOHHO-TUIAaHUpYIOWAs (QYHKIUS MIPeIycMaTPUBACT BBIJICICHHE STANOB O0y4YeHUS,
CTPYKTYpPUPOBaHUE Yy4eOHOTO MaTepuaja, ONpeAesiCHHE ero KOJMYECTBEHHBIX U Ka4eCTBEHHBIX
XapaKTepUCTUK Ha KaXJIOM U3 O5TaloB, B TOM YHCIE s COJAEP)KATEIbHOTO HAIOJHEHUS
POMEKYTOUYHON aTTECTAIlNH yYaIUXCsl.

Henu nzydyenus UMK B OCHOBHOM LIKOJIE CIIEIYIOIINE:

® YCBOGHHE YYaIIUMHCS CMBICIIa OCHOBHBIX MTOHATUH W 3aKOHOB (PM3HMKH, B3AaUMOCBSI3H
MEX1y HUMH;

e (QopmupoBaHHE CHUCTEMBl HAy4YHBIX 3HAHUW O Tpupone, ee ¢GyHIaMEHTATIbHBIX
3aKOHaX JJISl TIOCTPOCHUS TIPEICTABICHUS O GU3NIECKON KapTHHE MHPA;

e cucTeMaTH3alMs 3HaHUH O MHOrooOpa3uu OOBEKTOB M SBIEHUH NPUPOABI, O
3aKOHOMEPHOCTSIX IMPOLIECCOB U O 3aKOHaX (M3MKU JUIsI OCO3HAHMS BO3MOXKHOCTHU
pa3yMHOTO HCIIONIb30BAaHHUSA JOCTH)KCHHUH HAayKd B JajbHEWIIEM pa3BUTHH
[IUBUJIN3AIUY;

e (¢opMmHupoBaHHE YOECKICHHOCTH B IIO3HABAEMOCTH OKPY)KAIOIIEro MHpa |
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 H3yUCHHUS;

®  OpraHu3alus 3KOJOIMYECKOI0 MBIIIICHHS U IIEHHOCTHOTO OTHOILEHHS K IIPUPO/IE;

® pa3BUTHE IO3HABATENIbHBIX HWHTEPECOB M TBOPYECKHUX CIIOCOOHOCTEN Yydaluxcs, a
TaKk)Ke MHTEpeca K PaCUIMPEHUI0 W YriyOneHuro (U3MYecKUX 3HAaHUW U BBIOOpA
¢u3KKK KaKk TpoUILHOrO MpeIMeTa.

JlocTikenue Leneil o0ecreunBaeTcs pelieHrueM Caelyoux 3aaau:

® 3HAKOMCTBO YYaIIUXCSl C METOJOM HAyYHOTO TIO3HAHUS W METOJaMH HCCIICOBAHUS
00BEKTOB U SIBJICHUW TTPUPO/IBI;

e npuoOpeTeHre YJaluMUCs 3HAaHUH 0 MEXaHUYECKUX, TETIJIOBBIX, JIEKTPOMArHUTHBIX
Y KBAaHTOBBIX SBJICHUSIX, PU3NYECKUX BEITUUMHAX, XapPAKTEPU3YIOIINX JTH SIBICHHUS,

e (opMupoBaHHE y ydamuxcs yMEHHH HAOIIOAaTh MPUPOIHBIC SIBICHUS W BBITOIHSTH
OMBITBL, JA0OpaTopHble pPabOTBl M  IKCHEPUMEHTAIbHBIE HWCCIEIOBaHHUS C
UCTIOIF30BAaHUEM  W3MEPUTENBHBIX ~ MPHOOpPOB, IMUPOKO  NPHUMEHSIEMBIX B
MPAKTUIECKON KU3HU;



® OBJIAQJICHUWE YYalIUMHCA TaKUMHU OOIIEHAYYHBIMH IMOHATUSAMH, KaK TPHUPOIHOE
SBJICHUE, SMIIMPUYECKH YCTAaHOBJIEHHBIN (hakT, mpodiiema, TMIOTe3a, TEOPETUIECKUI
BBIBOJI, PE3YJIbTAT 3KCIIEPUMEHTAILHON IPOBEPKH;

® [IOHMMaHME Y4YallUMHUCA OTIMYMH HAy4YHBIX JAaHHBIX OT HENPOBEPEHHOMH
UH(POPMAaLIMK, LIEHHOCTH HAYKHU JAJS YIAOBIETBOPEHUS OBITOBBIX, IPOM3BOJICTBEHHBIX
U KyJIbTYPHBIX TIOTPEOHOCTEN YeIoBeKa.

dusnka Kak Hayka o Hanbosee OOLIMX 3aKOHAX MPHUPOJbI, BBICTYNAs B KayecTBE y4eOHOIo
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ] B CHCTEMY 3HaHUN 00 OKpYKaIOIIeM MHpE.
OnHa packpplBaeT poJib HAyKd B SKOHOMHUYECKOM M KyJIbTYpHOM Ppa3BUTHUU OOILECTBA,
CHOCOOCTBYeT (POPMHPOBAHUIO COBPEMEHHOTO HAYYHOTO MHUPOBO33peHus. [l pemenus 3agad
(GopMHpOBaHUS OCHOB HAYYHOTO MUPOBO33PEHHUS, PA3BUTUS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH
U TI03HABATEJIbHBIX MHTEPECOB MIKOJIBHUKOB B MPOIIECCe U3y4eHHsI PU3UKHM OCHOBHOE BHUMaHUE
clleflyeT yIelsATh He Iepefaye CyMMbl FOTOBBIX 3HAHWH, a 3HAKOMCTBY C METO/JaMU Hay4HOI'O
NO3HAHUSL  OKPYKAIOLIETO MHpa, I[IOCTAaHOBKE NpobieM, TpeOyloImuxX OT  YYalIuxcs
CaMOCTOSITENIbHON JIeATEIbHOCTHU 10 UX pa3perieHuto. O3HaKOMIICHHE IIKOJIBHUKOB ¢ METOJaMHU
HAYYHOT'O TIO3HAHUS MPEAIOoJIaraeTcsi MPOBOANUTH IPU U3YUYEHHH BCEX pa3ZesioB Kypca (hPU3MKH, a
HE TOJIbKO IPHU U3YYEHHMM CIELUANbHOro paszziena «Pusuka u (u3nYecKre METO/Abl W3Y4eHUs
PUPOIBDY.

[IkonbHBIA Kypc (U3UKHM — CHUCTEMOOOpa3yrooluil A eCTECTBEHHOHAYUYHBIX MPEJAMETOB,
MOCKOJIBKY (DM3UYECKHE 3aKOHBI, JIeKAIIUe B OCHOBE MHPO3JAHHS, SBISIOTCSI OCHOBOM
COJepXKaHUs KypCOB XUMHUM, Ouoioruu, reorpadpuum u actpoHoMuu. Pusznka BOOpYXKaeT
IIKOJHHUKOB HAYYHBIM METOJOM ITO3HAHUS, MO3BOJISIOIINM TOIy4aTh OObEKTUBHBIC 3HAHUSA 00
OKpY’KaroIleM MHpe.

B 7 u 8 xnaccax mpoucxoAauT 3HAKOMCTBO € (PU3MUYECKUMHU SBJICHUSIMHU, METOJOM Hay4yHOTO
NO3HaHUs, (OPMHUPOBAHNE OCHOBHBIX (PU3MUECKUX MOHATUH, NIPUOOPETEHHE YMEHUN H3MEpATh
¢u3nvecKkue BEIMYHMHBI, MPOBOIUTH JTAOOPATOPHBIN SKCIIEPUMEHT IO 3aJaHHOW cxeme. B 9
KJlacce HAUMHAETCs U3yYyeHHE OCHOBHBIX (M3MUECKUX 3aKOHOB, JabopaTOpHble pabOThI
CTaHOBSITCS 00JIe€ CIIOKHBIMHU, IIKOJIBHUKU y4aTcs IUIAHUPOBATh SIKCIIEPUMEHT CAMOCTOSITEIILHO.

Takum o0pa3zom, mnpenoaaBaHue (U3MKM B OCHOBHOH IIKOJIE II03BOJISIET HE TOJIBKO
peanu3oBaTth TpeOOBAaHUS K YPOBHIO TOATOTOBKM yYalIMXCS B MPEIMETHOH OOJACTH, HO W B
JMYHOCTHON U METanpeaMETHON 00sacTsX, Kak 3To npeaycmorpeno ®I'OC ocHOBHOro 0011€r0
o0OpazoBaHus.

JlaHHas mporpaMmMa OpHEeHTHUPOBaHA Ha YUeOHO-METOINYECKUNA KOMILJIEKT.
1.®usuka. 7 kin.: yaueOHuk /A.B.Ileppimkun.— 6-¢ 3., crepeotun.—M.:[Ipoda,2017.— 224c¢.: un.
2.®Ou3uka. § ki.: yueOHuk /A.B.Ilepbimkun.— 5-e uza.,crepeorun.—M.:[Apoda,2017.— 238,[2]c.:
WII.
2.®uzuka. 9k :yueoHux/A.B.Ileppikun, E.M.I'ytHuk.—4-e usza.,crepeotun.—M. : Ipoa,2017.
—319,[1]c.: un.

VYyeOHnas nporpamma 7-9 knacca paccuntana Ha 208 yacos, 1o 2 yaca B HEJIEIIO.

INNIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA

PesynbpTatom ¢popMupoBaHus yHUBEpCaIbHBIX YUEOHBIX JEHCTBUIM OyayT ABIATHCS YMEHUS:

® [IPOU3BOJILHO U OCO3HAHHO BJIAJIETh OOLIMM IIPUEMOM PELIeHHs y4eOHBIX 3a/ay;

® 1ICIOJIb30BAaTh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA, B TOM YMCJIE MOJEIU U CXEMbI IS
pelieHus yueOHbIX 3a1a4;

® YyMeTh OCYIIECTBIATh aHaldu3 OOBEKTOB C  BBIJCIICHHUEM CYIIECTBEHHBIX H
HECYLIECTBEHHBIX IPU3HAKOB;

® yMETh OCYLIECTBISATh CUHTE3 KaK COCTABJICHHUE L[EJIOT0 U3 YacTel;

® yMETh OCYLIECTBIATh CPaBHEHUE, KJIaCCU(DUKAIIMIO 110 33JJaHHBIM KPUTEPUSIM;

® yMETh YCTaHaBJIMBAaTh IPUUYUHHO-CIIECTBEHHBIE CBSI3U;



® yMEThb CTPOUTH DPACCYX AEHUS B (HopMe CBSI3U MPOCTHIX CYXKIEHHH 00 0OBeKTe, ero
CTPOEHUU, CBOICTBAX U CBA3AX;
e BJAJETh OOLIMM IIPHEMOM PEIICHHs YUeOHbIX 3a7ay;
® C03/1aBaTh M NPEOOPa30BBIBATH MOJICIIH U CXEMBI JIJISl pEIICHUS 3a/1a4;
® YyMeTh OCYWIECTBIISATh BBIOOp Hambonee dS(Y(EKTUBHBIX CIOCOOOB  pEIICHHS
00pa3oBaTeNbHBIX 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.
JInYHOCTHBIE pe3yabTaThI:

- (hopMuUpOBaHME TO3HABATEIILHBIX HHTEPECOB, MHTEUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
yyaluxcs;

- yO@XIEHHOCTh B BO3MOKHOCTH TTO3HAHMS ITPUPOIBI, B HEOOXOAMMOCTH Pa3yMHOT'O
UCIIOJIb30BAaHUS IOCTUKEHUN HAYKH U TEXHOJIOTHH JUIs AaJbHEUIIEro pa3BUTHsI YeJI0OBEYECKOTO
o01IecTBa, yBaK€HHE K TBOPIIAM HAayKH, OTHOILIEHHE K (DU3HKE KaK K AJIEMEHTY
00111€4esI0BEYECKON KYJIbTYpPBI;

- CAMOCTOSTEJILHOCTh B IPHOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

- MOTHBAIUs 00pa30BaTEIbHOM JIEATEIbHOCTH IIKOJbHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOTO TOAX0/1a;

- (hopMuUpOBaHKME IEHHOCTHBIX OTHOLIEHUH K APYT APYTY, YUYUTEII0, aBTOpaM OTKPBITHH U
M300peTeHHH, pe3yabTaTaM 00yICHHS.

MeTtanpeaMeTHbIe pe3yJbTaThl:

— OBJIaJICHHE HAaBBIKAMHU CAMOCTOSITEIILHOTO PHOOPETEHHS HOBBIX 3HAHUM, OpTaHU3aIIH
y4eOHOM 1esITeTbHOCTH, TOCTAHOBKH LieJIeH, IJITAHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
pE3yIaBTATOB CBOCH NEATEIHLHOCTH, YMEHUSMH MPEIBUACTH BO3MOXHBIE PE3YIbTAThI CBOMX
JIEHCTBHI;

- MOHWMAaHHE PA3IMIUN MEKIY UCXOTHBIMU (paKTaMHU M TUIIOTE3aMH ISl UX OOBSICHEHUS,
TEOPETUYECKMMHU MOJICIIIMU U peaibHbIMU 00bEKTaMH, OBJIa/ICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
NeMCTBUSMH HAa IPUMEPAX THIOTE3 Ut OOBSICHEHUSI M3BECTHBIX (PAaKTOB M SKCIIEPHUMEHTAILHON
IPOBEPKU BBIIBUI'AEMBIX THIIOTE3; Pa3pabOTKH TEOPETUUECKUX MOJIeleil MPOLECCOB MU
SIBIICHHI;

- IPUOOPETEHNE ONBITAa CAMOCTOSITEIBHOIO MIOMCKA, aHAJIN3a U 0TOOpa MH(OpMaIuu ¢
UCTIOJIF30BaHUEM PA3IMYHBIX UCTOYHUKOB M HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHI JIIIS
peleHHs TOCTAaBICHHBIX 3a/1a4;

- (hopmMupoBaHHE yMEHUI BOCIPUHUMATD, TIEpepadaThIBaTh U MPEIBIBIATH HHPOPMAIIUIO B
CJIOBECHOI, 00pa3HOM, CHMBOJIMYECKOH (popMax, aHaTM3UpPOBaTh U IiepepadbaThiBaTh
MOJTYYCHHYIO HH()OPMAIIHIO B COOTBETCTBUH C MTOCTABICHHBIMH 33/1a4aMH, BBIJIEIISITH OCHOBHOE
coJiepKaHue MPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha IIOCTaBJIEHHbIE BOIIPOCHI U
u3JaraTh ero;

- Pa3BUTHE MOHOJIOTHYECKOM U AWATOrMYeCcKON pedyr, YMEHHsI BBIpAXKaTh CBOU MBICIIH U
CIIOCOOHOCTH BBICITYITUBATh cOOECeTHUKA, TOHIUMATh €T0 TOUKY 3pEHHsI, IPU3HABATH IPABO
JPyroro 4enoBeka Ha HHOE MHEHHUE;

- OCBOEHHE NIPUEMOB JICHCTBUI B HECTAH/IAPTHBIX CUTYAIUSIX, OBJIA/ICHUE SBPUCTUICCKUMHU
METOAaMH pelIeHus npoliem;

- (hopmMupoBaHre yMEeHUI paboTaTh B TPYIIIE C BHITOJHEHHEM PA3TUMYHBIX COIIMABHBIX POJICH,
NPECTaBIATh U OTCTAUBATh CBOM B3IJISAABI M YOSXKIEHHSI, BECTH JUCKYCCHIO

IIpeamMeTHbIe pe3yabTaThI:

- 3HaHUS O MPUPOJIe BAXKHEHIINX (PU3MUECKHUX SBICHUHN OKPYXKAIOLIETr0 MUpa U MOHUMaHHe
CMBICITa (PU3NIECKUX 3aKOHOB, PACKPBHIBAIOIINX CBS3b N3YUCHHBIX SBIICHHIA;

- YMEHUS MOJIb30BATHCS METOJJaMH HAyYHOT'O HCCIIeI0BaHUSA SIBJICHUN PUPO/IbI, TPOBOIUTH
HaOJIF0IeHNs, ITTAHUPOBATH M BHITIOJHATE KCIIEPUMEHTHI, 00pabaThIBaTh pe3yIbTaThl
U3MEPEHUH, MPEACTABIATh PE3yAbTaThl U3MEPEHUH C MOMOIIIBIO TaOIHIL, TPapUKOB U HOPMYII,
00HapYKUBATh 3aBHCUMOCTH MEXIY (PH3MUIECKUMH SBICHUSIMH, OOBSICHSTH ITOJTyICHHBIE
pe3yJbTaThl U JIe1aTh BBIBO/IbI, OLIEHUBATh IPAHULIBI IIOIPEIIHOCTEH pe3yabTaTOB U3MEPEHMUIA;
- YMEHUS IPUMEHSTh TEOPETUIECKHE 3HAHMS 10 (DU3HKe Ha TPAKTHKE, pemaTh (pu3ndecKue



3a/1a4M Ha IPUMEHEHNUE NTOJIy4CHHBIX 3HAHU;

- IPUMEHSATb [TOJIyYCHHbIE 3HAHUSA AJIs1 O0ObACHEHHS IPUHIUIIOB ACHCTBUS BaKHEHIINX
TEXHUYECKUX YCTPOMUCTB, PELIECHUs IPAKTUUECKUX 3a/1a4 ITOBCEAHEBHOM KU3HHU, PALMOHAIBHOTIO
IIPUPOIOIOIL30BaHUS U OXPaHbI OKPYXKAIOUIEH CPENbI;

- (hopmupoBaHue yOSKICHHS B 3aKOHOMEPHOM CBS3H 1 TIO3HABAEMOCTH SIBJICHUI IPUPO/IbI, B
00BEKTUBHOCTH HAYYHOT'O 3HaHMUs, BBICOKON IIEHHOCTH HAYKH B Pa3BUTHH MaTepUaIbHON U
JlyXOBHOH KYJIBTYpBI JIFOJICH;

- pa3BUTHE TEOPETUYECKOI0 MBIIIJICHNS HA OCHOBE ()OPMHUPOBAHNUS YCTAaHABIUBATH (DAKTHI,
pasnuyaTh IPUYMHBI U CIEICTBHS, CTPOUTH MOJIEIN U BbIIBUIATh TUIIOTE3bI, BBIBOJUTD U3
9KCHEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKUX MOJIesIel (PU3NUECKUe 3aKOHBI,

- KOMMYHMKAaTHBHbBIC YMEHUS JOKJIAAbIBATH O PE3YJbTAaTax CBOETO UCCIIECIOBAHNS, y4aCTBOBATh
B JMCKYCCHH, KPATKO X TOYHO OTBEYATh Ha BOIIPOCHI, HCIIOJIB30BATh CIIPABOYHYIO JIUTEPATypy U
Jpyrue UCTOYHUKH UH(OPMAIIHH.

COILEPKAHUE YYEBHOI'O IPEJIMETA

7 kiace
BBenenue

®usuka — Hayka o0 npupoae. Pusnueckue sBICHHA. DPU3NUECKHE CBOWCTBA Tel.
Habmonenne u onucanue ¢usnueckux sBieHuid. Dusnueckue BenuuuHbl. W3mepeHus
GU3MYEeCKUX  BEJIMYMH:  JJIMHBI, BpPEMEHH, Temmeparypbl. @Dusznueckue  MNpuOOPHI.
MexayHaponHas cucrema eIMHUL. TOYHOCTh U MOTPEeIHOCTh u3MepeHuil. du3nka TeXHUKa.
@ponmanvrasn 1abopamopHasn paboma
1.Omnpenenenue LEeHbl IeIeHUs IIKaIbl U3MEPUTEIHLHOTO MPUdopa.

IIpeaMeTHBIMH pe3yJbTATAMM U3YUYCHUS TEMBI SBJISIOTCS:

* NOHMMAaHHe (PU3NUECKUX TEPMUHOB: TEIO, BELIECTBO, MaTEPUSI.

® yMeHMe MPOBOAUTH HAOMIOAEHUS (PU3UUECKUX SBICHUN; U3MEPITh (DU3HUECKHUE BEIUYUHBI:
paccrosinue, IPOMEKYTOK BpEMEHH, TEMIIEPATYPY;

e BJIaJieHHE YKCIIEPUMEHTAIIbHBIMU METOAaMH UCCIIEI0BAHUS IIPU ONIPEACIICHUN LIEHbI JEICHUS
npubopa U MOrPEeUTHOCTH U3MEPEHHUS,;

® MOHUMAHMeE POJU YUEHBIX HAIIeW CTpaHbl B Pa3BUTHE COBPEMEHHOUN (DM3WKU U BIHMSHUE HA
TEXHUYECKHUN U COLIMATIBHBIN MTPOTpecce.

IlepBoHauya/ibHBbIE CBeICHUS O CTPOEHHUH BemecTna (6 1)

Crpoenue BemecTBa. OTNBITHI, JTOKA3bIBAIONIME AaTOMHOE CTPOCHHE BEIIECTBA. TerioBoe
JIBUKEHHE aTOMOB W Moliekyl. bpoyHoBckoe nBuxkenue. [uddysus B razax, XKHIKOCTIX U
TBEPABIX Tenax. B3aumoaeicTBHe 4YacTHI] BEHIECTBA. ATrpEraTHble COCTOSIHHSI BELIECTBA.
Monenu cTpoeHUs TBEPABIX TEM, JKUAKOCTEeH 1 ra30B. OObsACHEHNE CBOMCTB ra3oB, KHUJIKOCTEH U
TBEPJIBIX TEJ HA OCHOBE MOJICKYJIIPHO-KUHETUUECKHUX MPECTaBICHUH.

@poumanvras nabopamopuas paboma

2. OnpeneneHne pa3mMepoB MaJIBIX TEJ.

IIpeaMeTHBIMH pe3yJIbTATAMM U3yUYEHUS] TEMBI SBJISIOTCS:

® [IOHMMaHHE€ U CIOCOOHOCTh OOBIACHATH (Qu3uyeckue sBieHus: AUGdy3us, OobIIast

CKUMAEMOCTh Ta30B, MaJiasi COKUMAEMOCTh JKUJIKOCTEH U TBEPIBIX TEIl.
® BIIQJICHUE SKCIEPUMEHTAIbHBIMA METOJIaMU HCCIIEJOBAaHUSl MPU OINPEACICHUH Pa3MepoB

MaJbIX TE,
® TIOHMMaHWE MPUYMH OPOYHOBCKOTO JIBWIKECHUS, CMAaYMBAHUSI U HECMAYMBAHHS TEJl; PA3TUIM

B MOJICKYJISPHOM CTPOCHHUH TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B;

e yMeHue mnonb3oBatbcsi CU M mepeBOAMTH €AMHUIIBI WU3MEpEeHHs (U3MUECKUX BEIHYMH B

KpaTHBIE U 10JIbHBIE €TUHUIIBI
e yMEHHE UCIOJIH30BaTh MOTYyYEHHBIE 3HAaHUsI, YMEHUSI M HABBIKM B IIOBCETHEBHOM >KU3HU (OBIT,

HKOJIOTHSI, OXpaHa OKPYXKAIOIEel Cpeibl).



B3aumogeiicTBuA Te
Mexanundeckoe aBuxenue. Tpaekrtopus. [lyTe. PaBHOMEpHOE M HEpaBHOMEPHOE JIBHKEHUE.

Ckopoctb. ['paduku 3aBUCUMOCTH TTyTH U MOAYJS CKOPOCTH OT BPEMEHHU JABMKeHUs. MHepius.

WNueptHocTh Ten. B3ammopeiictBue ten. Macca tema. M3mepenune maccel Tena. IlnortHocTts

BemectBa. Cuna. Cuna tsbxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsizb Mexay cuiion

TSKECTH M Maccor Tena. Cuiia TsHKeCTH Ha Apyrux Iuia”erax. Jmnamomerp. CrlokeHue ABYX

CWJI, HANpaBICHHBIX IO OJHOM mpsimol. PaBHoxeiicTByromas nByx cwil. Cuna TpeHus.

Ouznyeckas npupoja HeOecHbIX Tesl CONHEYHON CUCTEMBbI

@Dponmanvhvle 1ab0pamopHvle pabomsi

3. 3mepenne macchl Tela Ha phlYaKHbBIX BEcCax.

4. U3mepenue oobema Tena.

5. Onpenenenue MIOTHOCTH TBEPJIOTO TeNA.

6. I'panynpoBanue npy>XHUHbI U U3MEPEHHUE CUIT JUTHAMOMETPOM.

7. U3mepeHue CUilbl TPEHHSI C IIOMOLIBI0 JUHAMOMETPA.

IpeaMeTHBLIMH pPe3yJbTATAMM U3YUYCHUS] TEMBI SIBJISIOTCS:

® TIOHMMaHHE U CIIOCOOHOCTb OOBACHATH (PU3MYECKUE SIBICHMS: MEXaHHMUECKOE -JBH)KEHUE,
paBHOMEpPHOE ¥ HEPAaBHOMEPHOE JIBHKCHUE, HHEPIIHS, BCEMUPHOE TATOTCHUE

® yMEHHUE U3MEPATh CKOPOCTh, MAaCCy, CHJIy, BEC, CHIIy TPEHHS CKOJIbKECHHS, CHIIy TPEHHUS
KaueHus, 00beM, TUIOTHOCTh, Tella PaBHOACHUCTBYIOUIYIO IBYX CHJI, JCHCTBYIOIIUX Ha TEJIO B
OJIHY ¥ B IPOTUBOIIOJIOKHBIE CTOPOHBI

® BJIQJICHUE 3KCIEPUMEHTAIbHBIMM METOJAMH HCCIEAOBaHUS B 3aBUCHMOCTH MPOHIEHHOTO
IyTH OT BPEMEHH, YIJIUHEHHUS MPYKUHBI OT MPUIIOKEHHOW CHJIbI, CHJIBI TSKECTU Tela OT
MaccChl TeJla, CHJIBI TPEHUS CKOJBXEHHUS OT IUIOMIAAU COMNPUKOCHOBEHUS TEI M CHJIBI
HOPMAaJIbHOT'O JIaBJICHUS

® TIOHMMAaHHE CMBICIIa OCHOBHBIX (PM3MYCCKUX 3aKOHOB: 3aKOH BCEMHPHOIO TATOTCHUS, 3aKOH
I'yka

e BJaJIeHWE CHOCOOAMH BBIMOJTHEHHUS PACUYeTOB IMPH HAXOXKACHUHU: CKOPOCTH (cpemHeit
CKOPOCTH), MYTH, BPEMEHH, CHJIbI TSKECTH, Beca Tesa, IUIOTHOCTH Tela, 00beMa, MaccChl,
CUJIBI YOPYrOCTH, PABHOACHCTBYIOIIEH [BYX CHJI, HAIIPABJICHHBIX MO OJHOW NOPSMOM B
COOTBETCTBUE C YCJOBHUSIMU IMOCTaBJICHHOM 3aJaud Ha OCHOBAaHUHM HMCIOJb30BaHUS 3aKOHOB
buzuku

® yMEHHE HAXOJUTh CBS3b MEXIY (PM3HMUECKUMU BEIMUYMHAMU: CUJION TSHKECTH M Maccoi Tena,
CKOPOCTH CO BPEMEHEM U TyTeM, INIOTHOCTH TeJla C €r0 Maccoil U 00BEMOM, CHIIOHN TSKECTH U
BECOM Tena

e yMeHHE NePeBOANTH (PU3NUECKHE BETUYNHBI N3 HecucTeMHbIX B CU 1 Hao6opoT

® [IOHMMaHWE€ MPUHLHUIIOB JAEHCTBUS TMHAMOMETPA, BECOB, BCTPEUAIOIINXCS B MOBCEAHEBHOM
YKU3HHU, U CTI0CO00B oOecreueHus: 6€30MacHOCTH IPU WX MCIIOJIb30BaHUU

® yMEHHUE MCIOJIb30BaTh MOJIyYCHHbIC 3HAHUS, YMEHUS U HABBIKM B TOBCEJIHEBHOM JKU3HH,
OBITY, OXpaHe OKPYKAIOIIEH cpebl.

JlaBjieHue TBePAbIX TeJ, )KUAKOCTEeN U ra3oB
Hasnenue. laBnenue TBepabix ten. JlaBnenue raza. OObsCHEHHE NaBIEHUS Tra3a Ha OCHOBE

MOJICKYJIIPHO-KMHETUYECKUX TmpeacTaBieHuid. [lepegavya maBieHus razamMu M KUIKOCTSIMHU.

3akon Ilackana. CooOmaromme cocyasl. ATMocdepHOe aaBieHHe. MeToasl H3MEpeHue

atMocdepHoro nasieHus. bapomerp, MaHomeTp, Hacoc. 3akoH Apxumena. Y CIOBUsS TUIaBaHUS

ten. BoznyxomnnaBanue.

@poumanvhule 1a60pamopHvle padomol

8. OmnpezeneHre BbITATKUBAIOLIEH CHIIbI, IEUCTBYIONIEH HA MOTPYKEHHOE B )KUIKOCTH TEJIO.

9. BeisicHeHHE yCIIOBUH TIJIaBAHUS TeJa B )KUJIKOCTH.

IpeaMeTHBIMH Pe3yJIbTATAMM U3yUYEHUS] TEMBI SBJISIOTCS:

® [IOHMMaHHE M CIIOCOOHOCTh OOBSICHUTH (PU3MUECKHE SBICHUS: aTMOC(hEpHOE IaBJICHHE,
JaBJICHUE JKUJKOCTeH, Tra3oB W TBEpPABIX TeJ, IIJJaBaHUE Tell, BO3JyXOIlIaBaHUE,
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pacIoIOKeHNEe YPOBHS KUIAKOCTH B COOOIIAIOIIMXCS COCYJaX, CYIIECTBOBAHHE BO3AYIIHOMN
0007109KH 3eMJTI0, CITOCOOBI YMEHBIIICHHS M YBEITUUCHUS JaBICHUS;

® yMEHHE M3MEPATh: aTMOC(HEpHOEe JABJICHHE, NaBICHUE KHUIKOCTU HA THO M CTCHKH COCYHA,
cuity Apxumena;

® BJIAJICHUE SKCICPUMEHTAIbHBIMU METOJaMU HCCJIECIOBAHMS 3aBUCUMOCTH: CUJIbI Apxumena
OT 00beMa BBITECHCHHOW BOJIbI, YCIIOBUW IUIaBaHUSI TeJa B >KUJIKOCTH OT JICUCTBUS CHUJIBI
TSDKECTH U CUJIbI ApXUMeEna;

® TIOHMMAaHHE CMBICIIA OCHOBHBIX (PM3NYCCKUX 3aKOHOB U YMEHUE NMPUMEHSTh UX Ha MPAKTUKE:
3akoH [lackais, 3akoH Apxumena;

e [IOHMMaHWE  TPUHIUIIOB  JEUCTBUS  OapomeTpa-aHepoWaa, MaHOMETpa,  Hacoca,
TUJIPABIMYECKOTO Mpecca, ¢ KOTOPBIMU YEJIIOBEK BCTPEYAETCS B IMOBCEAHEBHOM KU3HU W
croco0oB obecnieueHus1 0€30MaCHOCTH MPHU UX MCIIOIB30BAHHH;

e BIAJICHUE CIIOCOOAMH BBITTOJIHEGHUS PAc4YeTOB JUISS HAXOXKIEHHWS JIaBJICHHs, JaBJICHUC
JKUJIKOCTH Ha JTHO ¥ CTEHKHU COCYJa, CHJIbl ApXHMMe/Ia B COOTBETCTBHUE C ITOCTAaBJICHHOM 3a/1auu
HA OCHOBAHMH HCIIOJIb30BAHUS 3aKOHOB (DU3HKH;

® YMEHHME HCIIOJb30BaTh IMOJYyYCHHBIC 3HAHWS, YMEHUS W HABBIKM B ITOBCEIHEBHOM »KW3HHU,
9KOJIOTHH, OBITY, OXpaHe OKPY>KaIoIIeH cpeibl, TEXHUKE 0€30MacHOCTH.

Pabora u MmomHOCTB. DHeprus
Mexanudeckas pabora. MomrHocTh. [IpocThie MexaHw3Mbl. MOMEHT CHIIBL. Y CIIOBHS

paBHOBecHs pbryara. «30JI0TOE TMPaBWIO» MeXaHWku. Bunel paBHOBecus. Koaddumument

nosne3noro gedcrBusa  (KIIJI). Owneprusa. IloreHnwanbHass W KWHETUYECKas OSHEPTHS.

IIpeBpalenue 3Hepruu.

DponmanvHovle 1ab60pamopHvle pabomul

10. BrisicHeHHe ycoBHs paBHOBECUS pblyara.

11. Onpenenenne KIIJI npu nogbeme Tena o HaKJIOHHOW IJIOCKOCTH.

IIpeaMeTHBIMH pe3yJbTATAMM U3YUYCHUS TEMBI SIBIISIOTCS:

® [IOHMMAaHHE U CIIOCOOHOCTH OOBSACHATH (PU3MUECKHE SBJIICHHS: PABHOBECHE TEJ MPEBpAIICHUE
OJIHOT'O BH/Ia MEXaHUUYECKOW SHEPTUH JIPYTOii;

® yMEHHUE HM3MEPATh: MEXAaHWYECKYI0 pabOTy, MOIIHOCTH Tejia, IJIEYO0 CHJIbI, MOMEHT CHJIBI.
KIIl, moTeHIManbHy0 1 KHHETUYECKYIO SHEPIHIO;

® BIIAJICHUE DKCIIEPUMEHTAILHBIMU METOaMH HCCIICIOBAHUS TIPU OMPENEIIEHUNA COOTHOIICHUS
CHUJI | TIJIeY, /11 pAaBHOBECHUS phIuara;

® TIOHMMaHHE CMbICIa OCHOBHOTO (PM3MUECKOTO 3aKOHA: 3aKOH COXPaHEHUS DPHEPTHH;

® TIOHMMAaHWE NPUHIUIOB JEHCTBUS phbluara, OJI0OKa, HAKIOHHOW TIOCKOCTH, C KOTOPBIMH
YeNIOBEK BCTPEUaeTCsl B MOBCEAHEBHOM KHU3HU U CIOCOOOB obOecredeHus: 0€30MacHOCTH MPH
HX HCIIOJIL30BaHUU;

e BjaJieHHe crmoco0aMu BBHIMOJHEHHsS] PAcueTOB [JISl HAXOXKICHUS: MEXaHH4YeCKOW padoThl,
MOIIIHOCTH, YCJIOBHSI paBHOBECHUsl CUJI Ha peiuare, MmomeHTa cwibl, KII/l, xunernueckoi u
MOTEHIMAIBHOW dHEPIHH;

® YMEHHUE MCIOJIb30BaTh MOJIyYCHHbIC 3HAHUS, YMEHHUS M HaBBIKM B TOBCEIHEBHOM >KW3HH,
HKOJIOTHUH, OBITY, OXpaHE OKPYXKAIOIIEH Cpelibl, TEXHUKE 0€30MaCHOCTH.

8 kimacce

TemnoBble sIBJIEHUS

TennoBoe nBmxenue. TernoBoe paBHoBecue. Temneparypa. Buyrpennss sneprus. PaGora u
temonepenaya. TemtonpoBogHocTs. Koupeknus. M3nydenune. KonndecTBo TEIIOTHL. Y IenbHAast
TEIIOEMKOCTh. Pacder KonmMyecTBa TEMJIOTHI MNpH TermaooOMeHe. 3aKOH COXpaHEHHs U
IIPEBPAILCHNS SHEPTUU B MEXaHUYECKUX U TEIUIOBBIX MPOIECCAX.

[InaBneHne W OTBEPAECBAHME KPUCTAUIMYECKUX Tel. YJeiabHas TEIUIOTa IUIABJICHUS.
Hcnapenne wu  konjeHcanuu. Kwunenwe. BiaxkHocTe BO3ayxa. VYienbHas — TeruioTa
napooOpa3oBaHus U KoHJeHcauuu. OObsICHEHHE U3MEHEHUS arperaTHOr0 COCTOSIHUS BEIIEeCTBa
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Ha OCHOBE MOJIEKYJISPHO-KMHETUYECKUX IPEACTABICHUM. 3aKOH COXpPAaHEHHs DJHEpPruu B

TEIUIOBBIX Tmpoueccax. IIpeoOpa3zoBaHue 5SHepruM B TEIJIOBBIX MalllMHaxX. JlBurarens

BHyTpeHHero cropanus. [lapoBas typOuna. KII/[ TemsmoBoro nsuratens. DKOJIOTHYECKUE

pOOJIEMbI HCIIOIB30BAHUSI TETIJIOBBIX MAIIHH.

Dpoumanvrvle 1a60pamopHvle padomol

1. CpaBHEHUE KOIMYECTB TEIUIOTHI IPU CMELIMBAHUU BOJbI pa3HOU TEMIIEPATYypPHI.

2. 3mepenue yaenbHOM TEMII0EMKOCTH TBEPJAOTO TEa.

3. 3Mepenue BIaXXHOCTU BO3/yXa.

IIpenmMeTHBIMHU pe3yJIbTATAMHU [IPU U3YYEHUH TEMBI SIBJISIOTCSL:

® TIOHMMaHHE U CIOCOOHOCTb OOBSCHATH (PU3MUECKHE SBJICHUS: KOHBEKIMS, H3Iy4eHUE,
TEIUIONPOBOAHOCTh, U3MEHEHUE BHYTPEHHEN 3HEPTUHU Tela B pe3y/bTaTe TEIUIONEpe auu UiIu
paboThl BHEIIHUX CWJ, UcapeHue (KOHAEHCAallWs) U IUIaBlieHue (OTBEpAECBaHKE) BEIECTBa,
OXJIQKIEHUE JKUJKOCTH IIPU UCIIAapEHUH, KOHAECHCALKs, KUIIEHUE, BBIIIAJEHUE POCHI;

® yMEHHUE U3MEPATh: TEMIIEPATYPy, KOJIUYECTBO TEILIOTHI, YACIbHYIO TEIJIOEMKOCTh BEIIECTBA,
yIEIbHYIO TEIJIOTY IUIABJICHUS BEIIECTBA, ylelbHAas TEIIOTY MapooOpa30BaHMs, BIAKHOCTh
BO3.1yXa;

® BJIQJICHUE HKCIIEPUMEHTAJIbHBIMU METOJIaMHU HCCJIEAOBAHUS ABUCUMOCTU OTHOCUTEIBHOMN
BJIQYKHOCTH BO3J1yXa OT JIaBJIEHUsI BOJSHOIO Mapa, COJAEPH AIIErocs B BO3AyXe HpPHU JaHHOU
TEMIEpPAType U JaBJIE€HUS HACBIIIEHHOIO BOJSHOIO TIapa: OIpeAesieHUusl YIeIbHON
TEIJIOEMKOCTH BELIECTBA;

e [IOHMMAaHHE NPUHLMUIIOB JEUCTBUA KOHJEHCALIMOHHOIO U BOJIOCHOTO T'UI'POMETPOB
NICUXPOMETpa, JBHUTaTessl BHYTPEHHErO CrOPaHUs, MapoBOW TYpOMHBI ¢ KOTOPHIMH YEJIOBEK
MOCTOSIHHO BCTPEYAeTCsl B MOBCEIHEBHOM >KM3HH, U CHOCOO0B oOecreueHus 0e30MacHOCTH
IIPU UX UCTIOJIb30BAHUH;

® [IOHMMAaHHUE CMbICIA 3aKOHA COXPAHEHHA M NPEBPALICHUS SHEPrUM B MEXAHUYECKUX U
TEIJIOBBIX MTPOLIECCAX U YMEHHUE PUMEHSTh €r0 Ha IIPAKTHUKE;

e OBJIQJICHHE Pa3HOOOPA3HBIMU CIIOCOOAMU BBIIIOJIHEHUSI PACUETOB /ISl HAXOKICHUS YIEIbHOU
TEIUIOEMKOCTH, KOJMYECTBAa TEIUIOTH, HEOOXOAMMOIO JJIsi HarpeBaHus Teja WU
BBIJICJIIEMOTO MM IIPU OXJIAXACHHH, YACIbHOW TEIUIOThl CrOPaHUs, YIEIbHOM TEIJIOTHI
IUIABJIEHUS, BIAQXXHOCTH BO3/yXa, yJENbHOW TEMJIOTHl NapooOpa3oBaHUs U KOHJIEHCAIIUH,
KIIJ[ TemoBoro nBurartens B COOTBETCTBUM C YCJIOBHMSMM IIOCTaBJICHHOM 3aJadd Ha
OCHOBaHUU UCIOJIb30BaHUS 3aKOHOB (PU3UKH;

® YMEHHE MCIOJIb30BaTh IOJYYCHHBIE 3HAHMS, YMEHMS W HABBIKM B IIOBCEJIHEBHOM >KHU3HH,
HKOJIOTHH, OBITY, OXpaHe OKPY>KaIOLIeH Cpe/bl, TEXHUKE 0€301MacCHOCTH.

DileKTprYecKHe siBJeHUs!

Onexrpuzanus Ten. J[Ba poaa 3IEKTpUYECKUX 3apsaoB. B3aumozelicTBue 3apspKEHHBIX TEIl.
[TpoBOAHMKH, TUAIEKTPUKHA M MOJYNPOBOJHUKHU. DJIEKTPUUYECKOE IMoJIe. 3aKOH COXpaHEHUS
NIEKTPUYECKOr0 3apsaa. JeamMocTh 3JIEKTpUUYECKOro 3apsna. OieKTpoH. CTpoeHue aToma.
OneKTpUuecKuil ToK. JIeHCTBUE ANEKTPUUYECKOro MOJIsl Ha 3JEKTpUUecKue 3apsjbl. Mcrounuku
TOKa. OinekTpuueckas uenb. Cuia ToKa. OIEKTPUYECKOE HaNpsDKEHHE. OJIEKTPUYECKOe
conporuBiieHne. 3akoH Oma qns ywactka uenu. [locnenoBarenpHOe U MapayljiesibHOE
COEJIMHEHHUE MPOBOAHUKOB. Pab0Ta N MOIITHOCTH IEKTPUUECKOro Toka. 3akoH J[xoyns—Ilenna.
Konnencarop. [IpaBuna 6e3onacHoCTH mpu padboTe C IEKTPONpruOOpamu.

@ponmanvhvie 1abopamopHslie pabomol

4. COopka dJIeKTPpUUIECKOH TN U U3MEPEHHE CUJTBI TOKA B €€ Pa3IMYHBIX ydacTKax.

5. 3MepeHue HalpsKeHUsI Ha PA3IMUHBIX y4acTKaX 3JEKTPUYECKOM LIETIH.

6. PerynupoBaHue CUIIbI TOKA PEOCTATOM.

IIpenmMeTHBIMHU pe3yJIbTATAMH IIPU U3YYEHUH TEMBI SIBIISIOTCS:

® TIOHMMAaHHE U CIIOCOOHOCTH OOBACHATH (PU3MUECKUE SBJICHUS: AIEKTpU3alMs TeJl, HarpeBaHue
MIPOBOJAHHUKOB JJIEKTPUYECKHM TOKOM, JJIEKTPUYECKHH TOK B MeTajllaX, JJIEKTpUUYECKUE
SBJICHUS B IO3ULMM CTPOEHUS aTOMA, IEUCTBUS MIEKTPUUECKOTO TOKA



® yMEHUE U3MEPATH CUJY JEKTPUUYECKOr0 TOKA, JIEKTPUUECKOE HAIPSIKEHUE, JIEKTPUUECKUI
3apsJl, JIEKTPUUECKOE CONTPOTHUBIICHHUE;

® BJAJICHUE HKCIEPUMEHTAJIbHBIMU METOJAMHU HCCIICJOBAHMSI 3aBUCHMOCTH CHJIBI TOKa Ha
y4acTKE€ LENU OT DJIEKTPUYECKOr0 HAINpPSHKEHUS, JJIEKTPUUYECKOTO  CONPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIIAU ONEPEYHOr0 CEYEHHS U MaTepraa;

® [IOHMMAaHUE CMBICIIA 3aKOHA COXPAHEHMs 3JIEKTPUUECKOro 3apsja, 3akoHa Oma ais ydacTka
uenu. 3akoHa Jlxxoyns-Jlenna;

® [IOHMMaHHE IIPUHIMUIA JAEUCTBUS IEKTPOCKOIIA, JIEKTPOMETPA, raIbBaHUYECKOIO 3JIEMEHTA,
aKKyMynaTopa, (oHapuKa, peocTara, KOHAEHCATOpa, JIaMIlbl HaKaJMBaHUS, C KOTOPBIMHU
YeJIOBEK CTAIIKMBAETCS B MTOBCEIHEBHOM JKHU3HHU, M CIIOCOO0OB oOecrieueHust 0€30MacHOCTH IPH
WX MCIOJIb30BaHUH;

e BIIAJICHUE PA3IUYHBIMH CHOCOOAMU BBIMIOJIHEHHUS PACUETOB JIsl HAXOXKJEHHUS CHJIBI TOKa,
HAIpsDKEHUS, CONPOTUBIIEHHUS IPU MAPAICIBHOM U IOCJIEI0BAaTEIbBHOM COEIMHEHUU
MPOBOJHUKOB, YIEIBHOTO COMNPOTHBICHUA PabOThl M MOIIHOCTU 3JIEKTPUUYECKOro TOKa,
KOJINYECTBA TETJIOTHI, BBIIEIIEMOTO MPOBOJHUKOM C TOKOM, EMKOCTH KOH/IEHCATOpa, paboThI
3JIEKTPUYECKOTO MOJISI KOHJIEHCATOPa, SHEPTHH KOHIEHCATOPa;

® yMEHHUE HCIOJIb30BaTh MOJIYYCHHBIC 3HAHHS, YMEHHS M HaBBIKM B TIOBCEJIHEBHOW >KU3HH,
9KOJIOTHH, OBITY, OXpaHE OKPYKAIOIICH Cpe/bl, TEXHUKE 0€30MacHOCTH.

JJIeKTPOMATrHUTHBbIE SIBJICHHUS
Oneir Opcrega. MarnutHoe mnosie. MarHuTHoe Mosie NpsAMOro Toka. MarHutHoe moJjie

Karymiku ¢ TOKOM. IlocTositHHblE MarHWTbl. MarHuTHOE TMOJ€ TMOCTOSHHBIX MAarHUTOB.

MarnutHoe mnose 3emun. B3aumoneiictBue MarHuToB. JleicTBME MarHUTHOrO TMOJST Ha

MIPOBOJIHUK C TOKOM. DJIEKTPUUECKHUI IBUTATEb.

Dpoumanvvle 1a60pamopHvle padomsl

9. COopka 37IeKTpOMarHuTa 1 UCIbITAaHUE €ro ACHCTBHUS.

10. M3y4yeHue 3J1eKTpUUECKOro ABUTATENS TIOCTOSTHHOTO TOKA

(Ha MoJIemH).

IIpeaMeTHBIMH pe3yJbTATAMM U3yUYCHUS TEMBI SIBJISIOTCS:

® TIOHMMaHHE U CIOCOOHOCTH OOBACHATH (hHM3MUECKUE SBICHHS: HAMArHUYCHHOCTH JKejle3a U
CTaJM, B3aUMOJEHCTBHE MAarHUTOB, B3aMMOJEIHCTBUE IMPOBOJHHMKA C TOKOM U MAarHUTHOU
CTpPEJIKH, IeUCTBUE MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM;

® BJIAJICHUE DOSKCIEPUMEHTAIbHBIMM METOJAMHM HCCIEAOBAaHUS  3aBUCUMOCTH MArHUTHOIO
JIEMCTBUSI KaTYIIKH OT CHJIBI TOKA B IIETIH;

® yMEHHUE MCIOJIb30BaTh MOJIyYCHHbIC 3HAHMS, YMEHHUS M HABBIKM B TOBCEJIHEBHOM JKU3HH,
HKOJIOTHH, OBITY, OXpaHe OKPY’KaIOLIeH Cpeibl, TEXHUKE 0€30MacHOCTH.

CBeToBbI€ sIBJIEHUS
Hcrounuku cera. [IpsimonuHeitHoe pacnpocTpaHeHue cBeTa. Buaumoe ABUKEHUE CBETHIIL.

Ompaoicenue céema. 3aKOH OTpaxeHUs cBeTa. [lnockoe 3epkano. Ilpenomienue cBeta. 3aKoH

npenomieHuss cBera. JIuH3pl. DokycHoe paccrosHue JHH3bL. OnThueckas Cuila JIUH3BL

N306paxenus, naBaemble JTMH30M. ['11a3 kak ontudeckas cucrema. Onruyeckue npubopsl.

@poumanvras nabopamopuas paboma

11. TTony4yenune n300pa>keHUs MPU TOMOIIN JTMH3BI.

IIpeaMeTHBIMM pe3yJIbTATAMM U3yUYEHUS] TEMBI SBJISIOTCS:

® [IOHMMaHHE€ ¥ CIOCOOHOCTh OOBSACHATH (UBMYECKUE SBJICHHUS: TMPSIMOJUHEHHOE
pacnpocTpaHeHHs cBeTa, 00pa3oBaHUE TEHU U MOIYTEHH, OTPaKEHUE U MIPEIOMIIEHUE CBETA;

® yMEHHE U3MEPATh POKYCHOE PACCTOSIHUE COOMPAIOIIEH JIMH3BI, ONITUYECKYIO CUITY JIMH3HI,

® BJAJICHHUE SKCIEPUMEHTAILHBIMH METOJAMH HCCIIEOBAaHHUS 3aBHUCHUMOCTH H300paKEHUS OT
pPacIoJIOKEHUSI JIaMIIbl HAa Pa3IUYHBIX PACCTOSHUSX OT JIMH3BI, yriia OTPaKeHHs OT yria
NaJIeHNsl CBETa Ha 3epKaio;

® TIOHMMAaHHE CMBICIIa OCHOBHBIX (PM3NYECKUX 3aKOHOB U YMEHHUE MPUMEHSITh UX Ha MPAKTUKE:
3aKOH OTPAXXEHUs U MPEIIOMIIEHUS CBETA, 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA;



paznu4ath (HOKYyC JIMH3bI, MHUMBIN (DOKYC M (POKYCHOE PACCTOSHUE JTUH3BI, ONITUYECKYIO CUITY
JMH3bI U ONTHUYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 U PACCEUBAIOILYIO JIMH3bI, U300pakeHus,
JaBaeMbIe COOMPAIOIICH U PacCenBaIOIIEH JIMH30M;

YMEHHME HCIOJIb30BaTh MOJYYCHHbIC 3HAHUS, YMEHHUS M HaBBIKM B MOBCEIHEBHOM >KU3HU,
9KOJIOTHH, OBITY, OXpaHe OKpY>KaIoLIeil cpe/ibl , TEXHUKE O€30MacCHOCTH.

9 kjacc

3aKkoHbI B3aNMO/IeCTBHSA U IBUKEHUS TeJl

MartepuanbHas Touka. CrcreMa oTcyera.
[lepemenienue. CKOpOCTh NPSIMOJIMHEHHOTO PABHOMEPHOTO JIBHKCHHUSL.
[TpsimonHetHOEe PaBHOYCKOPEHHOE JBUKEHHE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHE,

niepeMelieHe.

Fpa(bI/IKI/I 3aBUCUMOCTH KUHEMATHYCCKHUX BCJIMYUH OT BpEMEHU IIPU PaBHOMEPHOM U

PaBHOYCKOPEHHOM JIBUKEHUU.

OTHOCHUTEIHLHOCTh MEXAHHYSCKOTO JABHKCHUS. FCOI_IGHTpI/ILIeCKaH U ICJIMOUCHTPpHUYCCKAasA

CHUCTCMbI MUpPaA.

NuepumanbHas cucteMa orcueta. [lepBblid, BTOpoi U TpeTuii 3akoHbl HbroTOHA.
CBobonHoe nagenue. HeBecomocThb. 3ak0OH BCEeMUPHOTO TAroTeHusl. [MIckyccTBEeHHbIE

CIIyTHUKH 3€MIIH. |

Hmnynbc. 3aKoH COXpaHeHus: uMnyibca. PeakTuBHOE ABMKEHUE.

DPponmanvHovle 1ab60pamopHvle pabomul

1. ccnenoBanue paBHOYCKOPEHHOTO IBUKEHUS 0€3 HaYaJIbHON CKOPOCTH.
2. VI3mepeHue yCKOpeHus: CBOOOHOTO HaIeHHs.

IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYECHUS TEMBI SIBIISIFOTCS:

IOHUMAaHME U CIIOCOOHOCTh OIUCHIBATh U OOBACHATH pusuuecKue A61eHuA . NoCTyNnaTelbHOe
JBYDKEHUE (Ha3BaTh OTJIMYMTENIbHBIA NPHU3HAK), CMEHA JIHA W HOYM Ha 3emiie, CBOOOJHOE
[IaJICHUE TEJI. HEBECOMOCTb, JABWKCHHE II0 OKPYKHOCTH C IIOCTOSHHONW IO MOJIYJIIO
CKOPOCTBIO;

3HaHHE U CIOCOOHOCTh J1aBaTh OIPEACNEHHs /ONHUCAaHUSA @PuU3u4YecKux NnOHAMUN.
OTHOCUTEJIbHOCTh JIBWJKEHUS (MepedyuciIuTh, B 4YEM IMPOSABISAETCS), TEOLEHTpUYECKass U
TEJINOLICHTPUYECKAasl CHCTEMBl MHpa; [IepBas KOCMHMYECKas CKOPOCTb]|, pEaKTUBHOE
JBWDKEHUE; @usuueckux mooenei: MaTepuaiabHas TOYKA, CHUCTeMa OTCYETa, @pusuueckux
6enuyun: TIEpEMEIIEHNE, CKOPOCTh PABHOMEPHOIO NPSAMOIUHENHOIO JBUKEHUS, MTHOBEHHAs
CKOpPOCTb M YCKOPEHHE IIPH PAaBHOYCKOPEHHOM IPSIMOJIMHEWMHOM JBH)KCHHH, CKOPOCTb H
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHE IPU PAaBHOMEPHOM JBWKEHUU Tejaa IO OKPYKHOCTH,
VMITYJIBC;

NIOHMMAHHUE CMBICIA OCHOBHBIX (u3uvecKux 3aKoHoe. TuHaMUKu HbprOTOHA, BCEMHPHOTO
TATOTEHUS, COXPAHEHUs MMIIYJIbCA, COXPAHEHUs SHEPruM), YMEHHE INPUMEHATh HUX Ha
IIPAKTHKE U JUIS peleHns yueOHbIX 3ajay;

yYMEHUE INPUBOJUTH MPUMEPHl TEXHUYECKHX YCTPOMCTB M XUBBIX OPraHU3MOB, B OCHOBE
NIEPEMELICHUS] KOTOPBIX JIEKUT IPUHIUI PEAKTUBHOIO IBUXKCHHS. 3HAHME M YMEHHE
00BSICHATH YCTPOMCTBO U JIEHCTBUE KOCMUUYECKUX PAKET-HOCUTENEH;

YMEHHe HCIO0/1b30BATh IIOJYYCHHBIC 3HAHHs, YMEHHS U HABBIKU B IIOBCEJHEBHOM >KU3HU
(OBIT, 5KOJIOTHSA, OXpaHa 3/I0pOBbs, TEXHUKA O€30MaCHOCTHU U JIp.);

YMEHUE M3MEpSATh MIHOBEHHYK) CKOPOCTh M YCKOPEHHE IIpU PaBHOYCKOPEHHOM
INPSMOJIMHEMHOM ~ JBMKEHUHU, LIEHTPOCTPEMUTENIIBHOE YCKOPEHHWE TP PaBHOMEPHOM
JBHKEHUHU 10 OKPYKHOCTH.

Mexannueckoe Koje0aHue M BOJIHbI. 3BYK

KonebarenbHoe nBumxenue. KoneGanus rpy3a Ha mnpyxkuHe. CBoOOJHBIE KoJeOaHUS.

KonebarenbHas cuctema. MasTHUK. AMIUIMTY/A, IEPUOJ, YacToTa Kosebanuil. [["apmonnueckue
KoJeOaHus].
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[IpeBparienrie JHEPrUM TpPU KOJIEOATETHHOM JIBIDKEHUH. 3aTyXawllue KoJeOaHus.
Breinyxnennbsie koiebanus. Peonanc.

Pacripoctpanenue konebanuii B ymnpyrux cpenax. [lomepednple W MPOJOJIBHBIC BOJHBI.
Jnuna BosiHbl. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ paclpOCTPAHEHHUS U

epuoIoM (4acToToi).

3ByKOBbIe BOJIHBI. CKOpPOCTh 3ByKa. BbicoTa, TeMOp M I'POMKOCTH 3BYKa. DXO. 3BYKOBOM
pe3onanc. [aTepdepenmus 3ByKa]

DpormanvHovle 1a60pamopHvle pabomol

3. UccrnenoBanue 3aBUCMMOCTH TIEpUOJIa M YACTOTHI CBOOOJHBIX KOJICOAHMI MasTHUKA OT
JUTMHBI €70 HUTH.
IIpeaMeTHBIMH Pe3yJbTATAMM U3YUYCHUS TEMBI SBJISIOTCS:
® TIOHMMAaHHE U CIIOCOOHOCTH OIUCHIBaTh M OOBSCHATH ¢pusuueckue senenusa. KoneOaHUs

HUTSHOTO (MaTeMaTUYeCKOro) M NPYKMHHOTO MAATHUKOB, PE30HAHC (B T. 4. 3BYKOBOH),

MEXaHUYECKHUE BOJIHBI, JUIMHA BOJIHBI, OTPaXKEHUE 3BYKa, 3X0;
® 3HaHWE U CIIOCOOHOCTH J1aBaTh OMPECIICHUS huzuueckux noHamuil. CBOOOTHbIC KoneOaHus,

Kosie0aTeIbHAs CUCTEMA, MAITHHK, 3aTyXarOIINe KOJeOaHusl, BEIHYKICHHBIC KOJICOaHMUsI, 3BYK

U YCJIOBHUSl €r0 PacHpOCTPAHEHUS; puauyecKkux GeauyuH:. aMIUIUTYAA, MEPUOJ], 4YacTOoTa

KoneOaHui, cOOCTBEHHAsT YacToTa KOJIeOATeNbHOW CHUCTEMBI, BBICOTA, [TeMOp]|, TPOMKOCTh

3ByKa, CKOPOCTb 3BYKa; ¢huzuueckux Modenei. [rapMOHUYECKHE  KoJeOaHMs |,

MaTEeMaTUYECKUN MasiTHUK;
® BJIQJICHUE OKCHEPUMEHTAIbHBIMM METOJAMHM  HUCCJIEJOBAHMS  3aBUCHUMOCTH  IE€pHOJa

Kosie0aHu# Tpy3a Ha HUTH OT JAJUHBI HUTH.

DJIeKTPOMAarHUTHOE MoJie

OaHOpOAHOE U HEOAHOPOJIHOE MAarHUTHOE TOJIE.

Hampasnenune Toka 1 HanpaBiieHUeE JIMHUN ero MarHuTHoro nosst. [Ipasuiio OypaBuuka.

Oo6napysxeHnne MaruuTHoro noss. [IpaBuo eBoit pyku.

Nunykuys marHUTHOrO mojisi. MarHuTHBIM 1oTtok. OnbiTel @apanes. IJIEKTpOMarHUTHAs
uHaykuusa. Hanpasnenue unaykuuonHoro toka. [Ipasuiio Jlenna. SIBnenue caMmoMHayKIMH.

[lepemennbrii  Tok. ['eHepaTop TmepeMeHHOro Toka. lIpeoOpa3oBaHusi dSHEPTUU B
anekTporeneparopax. Tpanchopmatop. [lepenaua anekTpudeckoil SJHEPTrUN Ha PACCTOSTHUE.

DNEKTPOMarHuTHOE TMOJ€. JIEKTPOMarHUTHbIE BOJHBL. CKOpPOCTh  pacrnpoCTpaHEHUs
AJIEKTPOMATrHUTHBIX BOJIH. BIUsiHUE 37I€KTPOMArHUTHBIX U31yYEHUN Ha )KUBbIE OPTaHU3MBI.

KonebGarenbupiii  koHTYp. [lonmyueHue 2reKTpOMarHMTHBIX — KojeOanwii.  [IpuHIUTIBI
PaaNOCBS3H U TEJIEBUJICHUS.

[Mutepdepentius cBera.] OnekTpoMarHuTHas mpupoaa cBera. [lpenomieHue cBera.
[Toxazarens npenomiuenus. JJucnepcus cBera. [{Beta ten. [Cnextporpad u cnekrpockort.| Turbt
ONTHUYECKUX CIEKTpoB. [CnekTpanbHbii aHanus.| [lormnomenne u ucmyckaHue CBETa aTOMaMH.
[IpoucxoxaeHne INHEHUaThIX CIIEKTPOB.

Dpoumanvrvle 1a60pamopHvle padomsl

4. V3y4yeHue siBNEHUS dJIEKTPOMAarHUTHON MHAYKIIUU.

5. HabnroieHue crijioiHoro v JMHEHYaThIX CIIEKTPOB UCITYCKaHUS.

IIpeaMeTHBIMM pe3yJIbTATAMM U3yUYEHUS] TEMBI SBJISIOTCS:

® [IOHMMaHHUE€ M CHOCOOHOCTh ONHUCHIBATH U OOBSICHATH (hU3UUECKUe AGIEHUA/NPOUECCHL.

AJIEKTPOMArHUTHAS WHAYKIMS, CAMOWHIYKIWSA, TPEJIOMIICHHE CBETa, IUCIIEPCUSI CBETa,

MOTJIOIIEHHE W HCIYCKaHME CBETa aTOMaMM, BO3HUKHOBEHUE JIMHEHYAaTBIX CIIEKTPOB

W3JIY9CHHS U TIOTJIOMIEHUS;
® yMEHHE JaBaTh ONpEENICHUs / ONUCAHUE U3UUeCKUX NOHAMUIL. MATHUTHOE TOJe, TUHUU

MarHUTHOM MHIYKIUU; OJHOPOJHOE U HEOJHOPOAHOE MAarHUTHOE MOJI€, MarHUTHBIM MOTOK,

MEPEMEHHBIN JJIEKTPUYECKUI TOK, JJIEKTPOMAarHUTHOE TIOJie, JJIEKTPOMArHUTHBIC BOJIHEI,

DIIEKTPOMArHUTHBIC KONCOAHMsI, PAJUOCBS3b, BUANMBIA CBET;, (U3UUECKUX GEUUUH'

MarHuTHasE WHAYKIUS, HHIYKTUBHOCTD, MIEPUOJI, YaCTOTa M aMIUTUTY/Ia AJIEKTPOMArHUTHBIX

KoJie0aHu, MOKa3aTenu MPEIOMIICHHSI CBETa;
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e 3HaHME (OPMYIMPOBOK, MOHMMAHUE CMBICIA U YMEHHE NPUMEHSTH 3AKOH RpPelOMICHUSA
ceema u npasuno Jlenya, keanmoevix nocmynamos bopa;

e 3HAaHUE HA3HAYCHHUs, YCTPOWCTBA M MPHUHLMIA JICUCTBUS MEXHUYUECKUX YCHMPOUCHME:
AIIEKTPOMEXAHNYECKUI WHAYKIMOHHBIA TEHEepaTop MEPEeMEHHOIo TOKa, TpaHcopmarop,
KoJIeOaTeNbHbIN KOHTYP; JE€TEKTOP, CIIEKTPOCKOI, CIIEKTporpad;

® [IOHMMAaHUE CYTU Memoo0a CHeKmMpPAIbHO20 AHAAU3A N €ETO BO3MOXHOCTEN.

CTpoeHnne aToMa U aTOMHOI0 siApa
PannoakTUBHOCTh KaK CBHJIETENILCTBO CJIOKHOTO CTPOEHUS aTOMOB. Anb(da-, 6eTa- U ramma-

uznydenus. Oneitel Pesepdopaa. Anepuas moaens atoma.

PannoakTiBHBIE TpeBpallieHus aTOMHBIX siaep. CoxpaHeHHe 3aps10BOr0 1 MacCOBOI'O YHCEN

OKCEpUMEHTAIbHBIE METObI UCCIIEA0OBAHNS YaCTHII.

[TpoToHHO-HEWTpOHHAsE MOAENb sapa. PU3NYECKUN CMBICH 3apsAJOBOTO M MAacCOBOI'O YHCEIL.
W3zotomel. [IpaBuna cmemnienus ais anbda- u 6era-pacnama

OHeprus cBs3M yacTull B sape. Jlenenue suep ypaHa.

[lennas peaknws. SgepHas 2HEpreTHka. DKOJIOTUYECKHE NPOOJIIEMbI pPabOThI aTOMHBIX
anekrpoctanuuil. Jlosumerpus. Ilepuon mnonypacmajga. 3akoH paJuOAaKTUBHOIO pacraja.
BnusHue paaMoOaKkTHBHBIX M3IYYEHMH Ha JKMBBIE OpraHu3Mbl. TepMosJepHas peaklus.
Hcrounuku sueprun CoHLA U 3BE3]1.

@Dponmanvrvie 1abopamopHsie padomol

6. MI3mepeHue eCTeCTBEHHOIO paAHalliOHHOr0 (JOHA JO3UMETPOM.

7. N3yuenue aenenus sigpa aroma ypaHa no Ggororpauu TpeKkoB.

8. M3yueHue TpeKoB 3apsKEHHBIX YaCTHIL [I0 TOTOBBIM (hoTorpadusim.

9 Ouenka nepuoja noiypacraja HaxoAsIUXcsl B BO31yXe IPOAYKTOB paclajia ra3a pajioHa.

IIpeaMeTHBIMH pe3yJbTaTAMM U3YUCHUS TEMBbI SBIISIOTCS:

® [OHMMAaHWE W  CIOCOOHOCTh OINHUCBHIBATH W OOBSACHATH  (UBWYECKHE  SIBICHUS:
PaAMOaKTUBHOCTh, HOHU3UPYIOLIUE U3ITYUECHMUS;

® 3HaHME U CIOCOOHOCTh  JaBaTb  ONPEIENCHHS/ONUCAHUSA  (PU3MUYECKUX  MOHATHM:
pPalMOaKTUBHOCTh, alib(a-, OeTa- U TIaMMa-uyacTHULbl, (QU3UUECKUX MOJENeH: MOJeNu
CTpOEHHS aTOMOB, npeioxkennbie /. Tomconom u 3. Pesepdoprom; npoToHHO-HENTPOHHAS
MOJIeNIb aTOMHOTO sJIpa, MOJIeNb Tpolecca JeNeHusl -sfapa aromMa ypaHa; (U3MYecKux
BEJIMYMH: TOIJIOIIEHHAs 71032 HW3Ty4eHHs, KO3(PPUIMEHT KauecTBa, SKBUBAJICHTHas J103a,
NIEPUOJ MOTYypacaa;

® yMEHHE MPHUBOJIUTH MPUMEPHl U OOBSCHITH YCTPOWCTBO M MPUHLHUI JEHCTBUS TEXHUYECKUX
YCTPOMCTB M YCTaHOBOK: cYeT4yHMK ['elirepa, kamepa BunbcoHa, Iy3bIpbKOBas Kamepa,
AJIEPHBIN PEAKTOP HAa MEAJICHHBIX HEUTPOHAX;

® yMEHHE U3MEPSATh: MOLTHOCTh J03bl PAAUOAKTUBHOTO U3JIy4€HUsI OBITOBBIM JO3UMETPOM;

e 3HaHue GOPMYJIUPOBOK, IOHUMAHUE CMbICIIA U YMEHHE

IPUMEHATH: 3aKOH COXPAaHEHUs MacCOBOIO YHNCIA, 3aKOH COXPAaHEHUs 3apsja, 3aKoH
PaAMOaKTUBHOIO pacraja, MPaBUJIo CMELEHUS;

® BJAJEHUE OKCIEPUMEHTAJIbHBIMA METOJAMU HCCIEIOBAaHUS B IIPOLIECCE U3YUYCHMS
3aBUCUMOCTH MOILIHOCTHU M3JIy4EHMs POJYKTOB pacnaia pajoHa OT BPEMEHH;

® TIOHMMAaHHUE CYTH 3KCIEPHUMEHTAIbHBIX METO/I0B UCCIIEOBAHNS YaCTHIL;

® yMEHHE HCIOJIb30BaTh NOJyYE€HHbIE 3HAHUS B IOBCETHEBHOM KU3HU (OBIT, HKOJIOTHS, OXpaHa
OKpY’Karolllen cpe/ibl, TeXHUKa 0€30MacHOCTH U JIp.).

Crtpoenue u 3BoM0NUA BeesieHHoM
Cocras, cTpoeHue u npoucxoxaeHue CoJIHEUHOW CHCTEMBI.

ITnaners! u Manble Tesa CONHEYHOU CUCTEMBI.

Crpoenue, nznydenne u oo CoJIHIA U 3BE3L.

Crpoenue u 3Boonus Beenennoil.
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TEMATHYECKOE INTAHUPOBAHHUE

KoauyecTBO 4acoB

Ne Tema
Bcero I Kounrtpoabubie ‘ JlaGopaTopHbie
7 Kkaacc
1 | Beenenue 4 1
5 [lepBoHavasibHbIE CBEJIEHUS O CTPOCHUU 6 1
BEleCTBa
3 | B3aumogneiicTBue Ten 23 2 5
4 | daBieHue TBEPIBIX TEI, KUAKOCTEN U ra30B 21 2
5 | Pabora u MOIHOCTb. DHEPrUst 13 2
6 | UroroBoe nmoBropeHue 3 1
Hroro | 70 3 11
N Tena KoanuecTBOo 4acos
Bcero ‘ Konrtpoabusbie ‘ JlaGopaTopHbie
8 kuace
1 | TemoBsie siBIEHUS 23 2 3
2 | DnekTpuyeckue sBJICHUS 29 2 5)
3 | DnexTpoMarHUTHbIE SIBICHUS 5 1 2
4 | CBeToBbIC SBICHUS 10 1 1
5 | UroroBoe noBropeHue 3 1
Hroro | 70 7 11
N Tena KosmnuecTBO Yyacon
Bcero ‘ Konrtpoabusbie ‘ JlaGopaTopHbie
9 kJacc
1 | 3aKoHBI B3aUMOJEHCTBUS U JBUKEHUS TEJ 23 1 2
2 | MexaHnnyeckue KoieOaHus U BOJTHBI. 3BYK 12 1 1
3 | DnexTpoMarHuTHOE MoJje 16 2
4 | CtpoeHne aToOMa U aTOMHOTO si/ipa 10 1 4
5 | CtpoeHue u 3BONIONUS BCEIEHHON 4
6 | MToroBoe moBTOpEeHME 3 1
Hroro | 68 4 9
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