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1 IlosicHuTENbHAS 3aNIMCKA

PaGouass nporpamma no ¢pusuke Ha 6a30BoM ypoBHe s 9 b kiacca paspadorana:

e c yueroM TpeboBanuii ®PenepanbHoro I'ocyaapcTBEHHOro 00pa30BaTENBHOTO CTaHAApTa OCHOBHOI'O
obmero o6pazoBanus (IIpukaz MwunoOpHayku Poccmm ot 17.12.2010 N 1897 (¢ uM3MeHEHUSMH H
JTOTIOJTHEHUSIMHU ) )

e Ha ocHoOBe [lonoxenust o paboueii nmporpamme B 'bOY COL Ne 232

HopMmaTuBHbBIE TOKYMEHTBI, 00ecneYnBaK0IIMe PeaTu3aluio NPOrpaMmbl:

e OenepanbHblii 3akoH «O06 obOpazoBanuu B Poccuiickoit @eneparm» Ne 273-D3 or

29.12.2012r. (pen. ot 02.07.2021),

e  denepanbHOrO TOCYAaPCTBEHHOTO 00Pa30BaTEIBHOIO CTAHIAPTa OCHOBHOTO 00IIero 00pa3oBaHus,
YTBEpXKIEHHOr0 prKa3oM MuHmcTepcTBa 00pa3oBanws u Hayku Poccutickoit enepamnun ot
17.12.2010 Ne 1897 (c n3MeHEHHUSIMH W AOTIOHEHUSIMHU );

e OOIT OO0 I'BOY COUI Ne232 Anmupanteiickoro paitona Cankr-IlerepOypra (nmpukas ot 17.06.2021
Ne 103);

e VYyebHoro miaHa ocHoBHOro obmiero oopazopanus (GI'OC O0O0) 5-9 kmaccer [BOY COI Ne 232 Ha
2021-2022 yuebusbrit rox (mpukas ot 17.06.2021 Ne 103);

e TomoBoro kanenmapuoro yuaedHoro rpapuka FBOY COII Ne 232 wa 2021-2022 yuebubiii rox (nmpukas
ot 17.06.2021 Ne 103);

e HA OCHOBE aBTOPCKOM MPOrpaMMbl OCHOBHOT'O 001iero oopaszosanus 1o ¢pusuke E.M. 'ytHuka, A.B.
[epermkuna (ITporpamMmel 1t 0611e00pa3oBaTeNbHbIX yupexaennil. dusuka. Actponomus.7-11
kiacc. CocraBurens A.B. Koposun,B.A. Opnos.-3-¢ u3n., crepeor.-M.: JIpoda, 2010);

e Ha ocHOBe [lomoxenus o paboueit mporpamme B '6OY COIII Ne 232;

e na ocHoBe YMK«®u3uka» (asropsi: [leppimkun A.B. , 'ythnk E.M. u ap.) npennaszHayen st
7-9 KiaccoB 0011e00pa30BaTENbHBIX yupeKaeHuii. U3maTeascTBo «Jlpoday.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHE

Ha usydenue yue6Horo npeamera pusuka B 9 b kitacce - 68 yacos (2 vaca B Hefieno, 34 HeIen).

B 2021-2022 y4yeOHOM roay B COOTBETCTBHH € (eiepabHBIMH HOPMATHBHBIMH JOKYMEHTAMH,
PEerHoHAJILHBIMUA HOPMATHBHBIMHU J0OKYMEHTAMH M HOPMaTHBHbIMHU JoKyMeHTaMu Komurera no
oOpasoBanus B Cankr-IlerepOypre npeaycMoTpeHo npoBeaeHne YPOKOB ¢ IPUMEHEHUEM
AUCTAHIIMOHHBIX 00Pa30BaTeJbHbBIX TEXHOJIOTHH M 3JIEKTPOHHOT0 00y4YeHuUsl.

PabGouas mporpamma mnpemycMaTpuBaeT HW3yYE€HHE MIPEIAMETHBIX TeM 00pa30oBaTeIbHOTO
CTaHJapTa, pacnpeaesieHne y4eOHbIX YacoB M0 pa3jenaMm Kypca U MpernojaraeT mocie 0BaTeIbHOCTh
W3YYEHHUs pa3ieioB (U3MKKM C YU4ETOM MEXKIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro Ipoiecca,
BO3PACTHBIX OCOOCHHOCTEHN yJaIluXcsl, ONpeesieT MUHUMAIbHBIN HAaOOp OIBITOB, IEMOHCTPUPYEMBIX
YUUTENIEM B KJIacce, Ja00paTOPHBIX U MPAKTUUECKUX Pa0OT, BBHITIOMHAEMBIX yUAITUMUCS.

N3ydyenne ¢u3nMku Ha CTYIIEHH OCHOBHOTO OOIIET0 0Opa3oBaHUsSI HAIMPABJICHO HA JTOCTHXKEHUE
CIIETYIOIINX Ueneil.

e OcBoeHHe 3HAHMHO MEXaHUYECKHUX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX M KBAHTOBBIX
ABJICHUSIX; BEJIMYMHAX, XapaKTEepU3YIOIIMX O3TH SBJICHMS;, 3aKOHAX, KOTOPBIM OHM IOJYUHSIOTCS;
METO/IaX HAy4YHOIrO IO3HAHHS TPUPOABI W (OPMHPOBAHWE HA OTOW OCHOBE TPEACTABICHUH O
¢bu3nveckoil KapTuHe MUpa;

e OsiajeHne YMeHHUSIMUIIPOBOIUTH HAONIONCHHUS TWPUPOAHBIX SIBJICHUH, OIMCHIBATH U
0000111aTh pe3yabTaThl HAOIIOICHH, UCTIOIB30BaTh MPOCThIE U3MEPUTENbHBIC PUOOPHI I U3YUYEHUS
(bu3nyecKuX SBJICHUMN; MPEICTABIATh PE3YyIbTAaThl HAOMIOAEHUN WIM W3MEPEHUI ¢ IOMOIIBIO0 TabIuLl,
rpaMKOB M BBISBISATH HAa 3TOW OCHOBE SMITUPUYECKHE 3aBUCUMOCTH; IPUMEHSTH MOIY4YECHHBIC 3HAHUS
Ui OOBSICHEHUS Pa3HOOOPA3HBIX TMPUPOAHBIX SBJICHUH U TMPOLIECCOB, NPUHIUIOB AECHCTBUS
BAXHEHIINX TEXHUUECKUX YCTPOMCTB, JIJIsl peLIeHHs] PU3NYECKUX 3a/]ay;



L Pa3ButHe 1mo3HaBaTelIbHBIX HHTCPECOB, MHTCIUICKTYAJIIbHBIX WU TBOPYCCKUX CHOCO6HOCT€I>1,
CaMOCTOATCIIbHOCTHU B HpI/IO6peT€HI/II/I HOBBIX 3HAHHI IIpu pCHICHUHA (1)I/I3I/I‘-IGCKI/IX 3a1a4 1 BBIIIOJITHCHHUU
OKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,I[OBaHI/Iﬁ C UCIIOJB30BaHUCM I/IH(I)OpMaI_[I/IOHHBIX TEXHOIOTUH.

e Bocnutanme yOSKICHHOCTH B BO3MOXHOCTH IO3HAHHUS HPHPOIBI, B HEOOXOAWMOCTH
Pa3yMHOI'O HCIIOJIb30BAHUA JOCTHIKCHUN HAYKM W TEXHOJOIMH Ui JajJbHEUINEro pa3sBUTHUS
YeJIOBEYECKOro OOIIecTBa, yBa)KEHHME K TBOpLIAM HAyKU U TEXHUKHU; OTHOUIEHUS K (PU3MKE Kak K
AJIEMEHTY OOIIeUeIIOBEUECKOM KYJIbTYpPHI;

e JlpuMeHeHHMe MNOJIyYeHHBIX 3HAHUM M YMEHMIl[UId pElIEHUS NPAKTHUYECKUX 3aaay
MOBCEHEBHOM  KHM3HHM, Uil oOecredeHus Oe30MacHOCTH CBOCH  KHU3HHM, PalMOHAIBHOTO
IIPUPOIONOIB30BAHMS U OXPaHbl OKPYKAIOILEH CPEIbI.

[IpenonaBanne ¢usukun B ['BOY COII Ne 232 B 9b kmacce Bemercs mo ydeOHMKY A.B.
[Mepprkuna 1 E.M. T'yrauk «®usuka 9 kimace». JlocTOMHCTBOM y4eOHHMKA SIBJISIETCS TOCTYITHOCTD U
KpPaTKOCTh M3JI0KEHHS, OOraThlii WJUTIOCTPATHBHBIA MaTepuall, OMucaHue 1abopaTOpPHBIX padoT,
MaTepuan JUisl JOMOJHUTENbHOro uTeHus. B yueOHuMK 9 kjacca BKJIIOUEHBI pa3flienbl: «3aKOHBI
B3aUMOJICUCTBUSL M  JIBIDKEHHMS  Tenm», «MexaHudeckue KoneOaHusi U BOJHBL  3BYKY,
«INeKTpoMarHuTHoe nojiey, «CTpoeHue aroMa U aTOMHOro sipa. Mcnonb3oBaHue sHEpruu aTOMHBIX
anep», «CTpoeHHe U 3BOJIOLIHS BCEICHHOW.



2 O0mas xapaKTepuCTHKA Y4eOHOro mpeaMera

3HaueHue GU3MKH B IIKOJIHHOM 00pa30BaHUU OIPEAETSETCs pOsIbl0 GU3NYECKON HAYKU B KU3HU
COBPEMEHHOI'0 00IIECTBA, €€ BIMSHUEM Ha TEMIIbl Pa3BUTHsI HAYYHO-TEXHUYECKOI0 ITporpecca.

®usnka wu3ydaer Hambosnee oOIIME CBOWCTBA W 3aKOHBl JBM)KEHHS MAaTE€pUM, OHA HIPaeT
BEAYILYIO POJb B COBPEMEHHOM €CTECTBO3HAHMM. DTO OOYCIJIOBIEHO T€M, YTO (PU3MUECKUE 3aKOHHBI,
TEOPUU U METOJbl UCCIEAOBAaHUS UMEIOT PEIIAIOIIee 3HAaUCHHE JJIsl BCEX €CTECTBEHHbIX HayK. Du3nka
— HayyHash OCHOBa COBPEMEHHOM TEXHHUKH. OJIEKTPOTEXHHKA, aBTOMATHKa, DJIEKTPOHMKA,
KOCMOHAaBTHKAa M MHOTME JPYIMe€ OTpPacid TEXHUKH Pa3BUBAIUCh U3 COOTBETCTBYIOIIMX pa3JEOB
¢uzuku. [lanpHeliiee pa3BUTHE HAyKU W TEXHUKHU MPUBEIET K e€lle OoNblIeMy MPOHUKHOBEHUIO
JNOCTIDKEHUH (HM3MKM B pa3iMyHble O0JACTH TEXHUKU. | ymMaHWTapHOe 3HaueHHe (U3MKH Kak
COCTaBHOHM yacTu o01Iero oOpa3oBaHUM COCTOUT B TOM, YTO OHA BOOPY’KAeT IIKOIBbHUKA HAYUHbHIM
Memo0oM nO3HAHUA, TIO3BOJISIONINM M0JIy4aTh OOBEKTUBHBIC 3HAHUSL 00 OKPY’KaIOIIEM MUDE.

N3yuas ¢usuky, ydamgpecs 3HaAKOMATCS C LENIbIM PAJOM SBJICHMH NPHUPOJBI U MX HAyYHBIM
00BsiICHEHHEM; Yy HUX (popMupyeTcs yOeKIeHHE B MaTEpUaIbHOCTU MUPA, B OTCYTCTBUU BCSIKOTO poja
CBCPXBCCTCCTBCHHLIX CHUJI, B HCOIPAHWYCHHBIX BO3MOXKXHOCTAX IMO3HAHUA YCIOBCKOM OKPYIKAIOMICTO
MHUpa. 3HAKOMACh C UCTOpUEll pa3BUTUS (U3MKUA U TEXHHUKH, ydallldecs HaYMHAIOT MOHHUMAaTh, Kak
YeJIOBEK, ONUPAsACh Ha Hay4YHbIE 3HAHUS, IPE00pa3yeT OKPYKAIOLIYIO JeHCTBUTEILHOCTD, YBEIHMUHBAsI
CBOIO BJIACTb HAJl IIPUPOOH.

Kypc ¢usuku B mpumepHON porpaMmmMe OCHOBHOTO OOIIEro 00pa3oBaHUs CTPYKTypUpYyeTCs Ha
OCHOBE (PH3MYECKHX TEOpUii:MEXaHUKa, MOJCKyIspHas (u3mka, SJIeKTpPOAWHAMUKA, KONEOaHHsS U
BOJIHBI, KBaHTOBas (hU3HKa.

OBnageHue OCHOBHBIMU (DU3NYECKUMHU HOHATHSAMHM M 3aKOHaMH Ha 0a30BOM YpPOBHE CTallo
HEOOXOJIMMBIM TIPAKTHUECKH Ka)XJIOMY 4YEIIOBEKY B COBPEMEHHOH J>KM3HU. 3HaHUE (DU3NIECKUX
3aKOHOB HEOOXOJUMO /ISl U3yUCHHUsI XUMUH, OHonoruu, pusndeckoit reorpadpun, rexnonoruu, ObXK.

3 MecTto npenmeTa B DeiepajbHOM U 00J1aCTHOM 0a3HCHOM Y4eOHOM IJIaHe

®denepanbHbIi 0a3UCHBIN yUeOHBIN TUTaH 711 00pa3oBaTeNbHBIX yupexaeHuii PO oroaut 210
gacoB 7 - 9 kimaccax 9 kmacc — 68 4 (2 yaca B Hemenmo, 34 HeAeaw) JUIS 00S3aTEILHOIO U3YYEHUS
(bU3HUKHM HA CTYIIEHU OCHOBHOTO 00111ero o0pa3oBaHus U3 pacueTa 2 y4eOHBIX Yaca B HEJEIIO.

4 .JIH‘!HOCTHI)Ie, METaNnpeaMETHBIC M MPEIMETHDIC PE3yJdbTAaTbhbl 0CBOCHHUSA MPEIMETa

4.1.JIMYHOCTHBIMH pe3yJbTaTaMM 00y4YeHHUs1 (U3NKE B OCHOBHOM IIKOJIE SBIISIOTCSI:

o C(OpPMUPOBAHHOCTh ITO3HABATEJBHBIX HMHTEPECOB, HWHTEUIEKTYaJbHBIX W  TBOPYECKHX
CIOCOOHOCTEN yualuxcs;

o YOEXJEHHOCTh B BO3MOXXHOCTH TIIO3HAHHWSI MPUPOABI, B HEOOXOAMMOCTH Pa3yMHOIO
UCTIOJIb30BaHMSI JTOCTIDKEHUI HAYKW W TEXHOJIOTHH [UIS JaJbHEUIIETO Pa3BUTHS YEIOBEYECKOTO
o0IIecTBa, yBa)XEHHE K TBOPLIAM HAayKHM M TEXHUKH, OTHOUICHME K (PU3UKE KaK 3JIEMEHTY
00111€4€eI0BEYECKON KYIbTYpHI;

¢ CaMOCTOSATEIHHOCTH B IPUOOPETEHNH HOBBIX 3HAHUH M MPAKTUYCCKUX YMECHH;

e TOTOBHOCTb K BBIOOPY J>KH3HEHHOI'O IYTH B COOTBETCTBHUHM C COOCTBEHHBIMH HHTEpEcaMu U
BO3MOXHOCTSIMH;

o MOTHBalUs OOpa30BaTEIbHON  NEATETBHOCTH  [IKOJHHHUKOB HA  OCHOBE  JIMYHOCTHO
OPHEHTUPOBAHHOTO MOIX0/1A;

« (QopMupOBaHHE ILEHHOCTHBIX OTHOIIGHUH APYr K ApPYry, YYUTEII0, aBTOpaM OTKPBITHUH U
M300pETEeHHH, pe3yibTaTaM 00y4IEeHUSI.

4.2. MeTtanpeiMeTHbIMH pe3yibTaTaMH 00yueHUs (pU3HMKe B OCHOBHOH LIKOJIE SIBJISIOTCS:
e  OBJIAJICHHE HABBIKAMU CAMOCTOSTEIBHOI0 NPHOOPETEHUsI HOBBIX 3HAHUH, OpraHU3aluy yuyeOHoM
NeSITeNbHOCTH, TIOCTAHOBKH LIEJIeH, TNIAHUPOBAHHUS, CAMOKOHTPOJISI M OLICHKH PE3yJIbTaTOB CBOCH
NeATeNbHOCTH, YMEHUSIMU NIPEABUIETh BO3MOYKHBIE PE3YJIbTAaThl CBOMX JIE€HCTBUIA;



IIOHUMaHUueE pa3m/1tn/1ﬁ MCXKAY HCXOAHBIMH q)aKTaMI/I U TUIIOTEC3aMU A1 HX O6”I)$ICHGHI/I${,
TEOPETUYECKUMHU MOJEIISIMU U PeaIbHBIMU OOBEKTaMH, OBJIAJJEHUE YHUBEPCATIbHBIMU y4eOHBIMU
JeWCTBUSAMH Ha MPUMEPAX TUIOTe3 Uil 00bSICHEHHS W3BECTHBIX (PAaKTOB M SKCIEPUMEHTAIHHON
IIPOBEPKU BBIABUIAEMBIX THUIIOTE3, Pa3pabOTKM TEOPETHYECKMX MOJENIEeH IMpOLECCOB WU
SIBIICHHI,

dopMupoBaHUE yMEHHUIl BOCIpPHHHMMATh, IMepepabaThlBaTh W MPENbsABIATh HH(OpMALUIO B
CIIOBECHOM, 00pa3HOW, CHMBOJHMYECKOW QopMax, aHaIM3UpoOBaTb M IepepadaThIBaTh
HOJTY4YEHHYIO HH(OPMALMIO B COOTBETCTBUU C IOCTABICHHBIMU 3aJla4aMH, BBIJEISATh OCHOBHOE
coJiep)KaHHe NMPOYUTAHHOI'O TEKCTa, HaXOAUTh B HEM OTBEThl Ha IOCTABJICHHBIE BONPOCHI U
H3J1ararh €ro,

NpUOOpETEeHHE OIbITa CaMOCTOSITENILHOTO TIIOMCKa, aHajdu3a U oTOopa HHpOpMAIUU C
UCITOJI30BAaHUEM PA3JIMYHBIX HCTOYHUKOB M HOBBIX MH(OPMALIMOHHBIX TEXHOJNOTUH JUIs
PCIICHUA IMO3HABATCIIbHBIX 3a1a4;

PasBUTHUC MOHOJIOTHYECKON U }IHaHOFH‘IGCKOﬁ peun, YMCHHsA BbIpaXXaTb CBOHW MbICIA H
CIOCOOHOCTH BBICIYIIMBAaTh COOECETHHKA, MOHMMATh €ro TOYKY 3pEHMs, MpPU3HaBaTh IPaBO
JPYrOro 4ejJ0BeKa Ha UHOE MHEHHUE;

OCBOCHHE IIPpHEMOB HCﬁCTBI/Iﬁ B HCCTAHAAPTHBIX CUTyalUAX, OBJIAACHUC ISBPUCTUYCCKUMU
METO/IaMH pelIeHus polIieM;

dopmupoBaHue yMeHHUH paboTaTh B TPYIIE C BHIMOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
MNPpEACTABJIATh U OTCTAMBATh CBOW B3IJIAbI U y6e)KI[€HI/Iﬂ, BCECTU JUCKYCCHIO.

4.3. O61muMH NpeIMeTHBIMHU pe3yJbTaTaMu 00y4YeHHs (U3UKE B OCHOBHOM LIKOJIE SIBIISIOTCS:

3HaHUS O NPUPOJE BaKHEHIINMX (U3NYECKUX SBICHUNM OKPY’KAIOIIEro MHpa U IOHMMaHHE
cMbICTa (PU3NIECKUX 3aKOHOB, PACKPHIBAIOIIUX CBS3b N3YUEHHBIX SIBJICHUN;

YMEHHMs IOJIb30BATbCS METOJAMH HAy4HOrO MCCIEAOBAHUSA SBJICHHUN IPUPOXABI, IPOBOAWUTH
HaOIO/IeHUs, IUIAHUPOBATh M BBINOJHATH HKCIEPUMEHTHI, 00palaThiBaTh pe3yJbTaThl
U3MEpPEHUHl, MPENCTAaBIATh PE3YIbTAaThl U3MEPEHUI C MOMOIIBIO Tabmul, rpagukoB U GopmyI,
OOHAapyXHMBaTh 3aBUCUMOCTH MEX1y (U3MUECKUMM BEIMYUHAMHU, OOBACHATH IOIYyYCHHbIE
pe3yabTaThl U A€IaTh BHIBOBI, OLIEHUBATh TPAHUIIBI TOTPEIIHOCTEN PE3YJIbTAaTOB U3MEPEHUN;
YMEHUSI MPHUMEHSATh TEOPETHUECKHE 3HaHUS MO (U3MKEe Ha IMpaKTHKe, pemaTh (U3NYecKue
3a/1a4¥ Ha IPUMEHEHUE NIOJYYEHHBIX 3HAHUH;

YMEHUS M HaBBIKM MPHUMEHATh IOJYyYEHHbIE 3HAHUS [UI1 OObSACHEHUS MPHHLMUIIOB JeHCTBUA
BAKHEUIINX TEXHUYECKUX YCTPOMCTB, PEUICHUS MPAKTUYECKUX 3a7ad IIOBCEAHEBHOM >KU3HU,
obecrieueHusi 0GE30MaCHOCTH CBOEH JKM3HM, PAllMOHAIBHOTO MPHUPOJONOIb30BAHUS U OXPaHbI
OKPY’KaroIllel Cpeibl;

¢dopmupoBanue yOexIeHHs B 3aKOHOMEpPHOW CBSI3M U IO3HABAEMOCTH SIBJICHHUU MPUPOIBI, B
O00BEKTUBHOCTH HAyYHOT'O 3HAHMSI, B BBICOKOM LIEHHOCTH HAayKH B Pa3BUTUU MaTepUAIbHON U
JIyXOBHOM KYJIBTYPBI JIO/ICH;

pa3BUTHE TEOPETUYECKOI'O MBIIUICHUS HAa OCHOBE ()OPMHUPOBAHMS YMEHHH YyCTaHABIUBATh
(dakThl, pa3nuyaTh IPUYUHBI U CIEJCTBUS, CTPOUTh MOJIENH U BBIIBUTATh TUIIOTE3bI, OTBICKUBATh
U (OpMyJIUpPOBaTh OKAa3aTeIbCTBA BBIIBUHYTHIX TMIIOTE3, BBIBOJUTH U3 HKCIEPUMEHTAIBHBIX
(baKTOB U TEOPETHUECKUX MoJeNel Gpu3nuecKue 3aKoHbI;

KOMMYHUKATUBHBIE YMEHHUs JOKJIAAbIBATH O PE3yJbTaTaXx CBOETO MCCIEA0BaHUs, y4aCTBOBATH B
JUCKYCCHH, KPaTKO U TOYHO OTBEYaTh Ha BONPOCHI, UCIOIb30BaTh CIPABOYHYIO JINTEPATYPY H
Jpyrue NCTOYHUKH WH(POPMAaLIUU.

4.4 YacTHBIMU NpeIMETHBIMU pe3yJibTaTaMu O0OyueHHs (U3UKE B OCHOBHOW IIKOJIE, HA KOTOPBIX
OCHOBBIBAIOTCSI OOLIME PE3YIIbTATHI, SIBIISIFOTCSA:

® [OHMMAaHHE M CIOCOOHOCTh OOBICHATH TaKHE (I)I/I3I/I‘{CCKI/IC SABJICHHA, KakK CBO60I[HOC

naacHUuE TCI, KOojIe0aHusT HUTSHOIO MNPY>XMHHOI'0O MAasATHUKOB, aTMOC(bepHOG JaBJICHUC, IIJIaBaHUC
TECII, I[I/I(b(i)YSI/IH, OonblIas CKUMAeMOCTh rasoB, Majaasa CXKHUMacMOCTb )KPII[KOCTCﬁ U TBEPAbIX TCI,
MpoucCChl UCITAPCHUA U TJIABJICHHUA BCIICCTBA, OXJIAXKIACHUC KUAKOCTU IMPU UCHAPCHUH, U3MCHCHUC
BHyTpeHHef/'I OHCPIrur TCJIa B PE3YyJIbTAaTC TCILIONCpEaAAYN HIIN pa6OTI)I BHCIIHUX CHJI, DJICKTpU3alUA
TEJI, HArp€BaHUE€ IMPOBOJAHHUKOB JJICKTPUYCCKUM TOKOM, DJICKTpOMAarHuTHasA WHAYKIOUA, OTPAXCHUE U
MMPEJIOMJICHUC CBCTA, AUCIICPCUA CBE€TA, BOSBHUKHOBCHUC JIMHEHYaToro CIICKTpPa U3JIYUCHUA,

® YMEHHUS U3MEPATh PAcCCTOSHUE, MPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHUE, MACCy, CUILY,

HUMITYJIBC, pa60Ty CUJibl, MOINHOCTb, KHHCTHYCCKYIO OHCPIrUro, IMOTCHHUAJIBHYIO OSHCPIHIO,



TEMIEPaTypy, KOJIMYECTBO TEIUIOTHI, YJEJIbHYIO TEIUIOEMKOCTh BELIECTBA, YAEIbHYIO TEIUIOTY
IUIABJICHUS BEIIECTBA, BIAXXHOCTh BO3/IyXa, CUITY JIEKTPHUUECKOT0 TOKA, IIEKTPUUYECKOE HaNpsKEeHHE,
AJIEKTPUUYECKHUNA 3apsf, TEKTPHUUECKOE CONMPOTUBIICHHE, (POKYCHOE PACCTOSHUE COOMpAroIIel JIHH3HI,
OIITHYECKYIO CHUITY JINH3HI,

e BJIQ/ICHUE JKCIIEPUMEHTAJIbHBIMU METO/IaMU HCCJIEIOBAaHUS B IPOLIECCE CaMOCTOSTEILHOIO
U3YYCHMSI 3aBUCUMOCTH MPOMIEHHOT'0 MMYTH OT BPEMEHH, Y/UIMHEHHs IPYKUHBI OT MPHIJIOKEHHOH CHU-
JIbI, CUJIBI TSDKECTH OT MacChl TN, CHIIBI TPEHUS CKOJNBXEHHS OT IJIOMAH COMPUKOCHOBEHUS TENl U
CWJIBI HOPMAJIbHOT'O JIaBJICHUS, CHJIbI ApXHUMeaa OT 00beMa BBITECHEHHOW BOJIbI, Iepuoa KoneOaHui
MasiTHUKa OT €ro JUIMHBI, 00beMa raza OT AaBJICHUS MpPH MOCTOSHHOW TemrepaType, CHUJIbl TOKa Ha
y4acTKe IeTH OT AJIEKTPHUECKOro HaNpsKEHUs, FIEKTPHUECKOT0 COMPOTUBICHHS IPOBOJHUKA OT €T0
JUITMHBI, TUIOIIAJX IOTIEPEYHOr0 CEYEHUS W MaTepualia, HaIlpaBlICHHs HWHIYKIWOHHOTO TOKa OT
YCIOBUH €ro BO30YX/IE€HUS, yIila OTpayKeHHsI OT yIila MaJeHUs CBETa;

e TIOHMMAaHHUE CMbICIIa OCHOBHBIX (PM3MYECKUX 3aKOHOB M YMEHHE IIPUMEHATh UX HA IPAKTUKE:
3aKOHBI TUHAMHUKH HBIOTOHA, 3aKOH BCEMHPHOT'O TATOTEHHS, 3aKOHBI [lackans m Apxumena, 3aKOH
COXPAaHEHHUS HMITYIIbCA, 3aKOH COXPAHEHHs DHEPrHH, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsna,
3akoH OMa /17151 yyacTka 1eny, 3akoH Jxoynsa-Jlenna;

e TIOHMMaHWE TPUHIUIOB ACHCTBUS MAalIMH, MPHOOPOB M TEXHUYECKHX YCTPOMCTB, C
KOTOPBIMHU Ka)KJIbIii YEeJIOBEK IMOCTOSHHO BCTPEYAETCS B MTOBCEIHEBHOM XKU3HU, U CIIOCOOOB obecreye-
HUs 0€30MaCHOCTH MPH UX UCIOIb30BAHUY;

e OBJaJEHHE pPa3HOOOpPa3HBIMH CIOCOOAMHU BBIMOJIHEHUS PACUYETOB Ui  HAXOXKICHUS
HEU3BECTHOM BEJIMYMHBI B COOTBETCTBUU C YCIIOBUSMHU IIOCTaBJICHHOM 3aJaud HAa OCHOBAHHUHU
UCTIOJIb30BaHUS 3aKOHOB (PU3HKHY;

e YMEHHE HCIIOJb30BaTh IOJyUYCHHBIE 3HAHHS, YMEHHUS W HaBBIKA B TOBCETHEBHOH KHU3HH
(OBIT, 5KOJTOTHS, OXpaHa 3JI0POBBS, OXpaHa OKPYXKAIOIIEH CpPeIbl, TEXHUKA O€30MacHOCTH U Jp.).

5 OcHOBHBIE coJepKaTe/IbHbIe JJMHUHU NpPeIMeTa

9 kjacc

1. Mexanuyeckue siBjaeHuss. Mexanuueckoe aBuxenue. Omuocumenvrocms ogudxcenus. Cucmema
omcuema. Tpaexkropus. Ilyrs. IIpsmonuneitHoe paBHOMepHOE ABHkeHUE. CKOPOCTh paBHOMEPHOIO
NPSIMOJIMHEWHOTO  JBM)KEHHA. MeToapl HM3MEpPEeHHsl  pacCTOSHUS, BPEMEHH U  CKOPOCTH.
HepaBHomepHoe naBuxeHue. MrHOBEHHass CKOPOCTb. YCKOpeHHE. PaBHOYCKOPEHHOE JBHKEHHE.
CBoOonHoe manenue Ten. ['paduku 3aBUCUMOCTH TYTH M CKOPOCTH OT BpeMeHH. PaBHOMepHOe
JBIDKEHUENO OKpyxHocTH. [lepuom m dactora oOpamenusi. fBnenune wmHepumu. IlepBblii 3akoH
Hprorona. Macca Ttenma. IlnotHocTs BemiecTBa. MeToabl HM3MEPEHUS MacChl MU IJIOTHOCTH.
Bsaumogpeiicreue ten. Cuna. IlpaBuno cnoxkenus cui. Cuna ynpyroctu. MeToasl U3MEPEHUsT CUJIBL.
Bropoii 3akon Heiorona. Tperuii 3akon Hprorona. Cuna TsokecTH. 3aKOH BCEMUPHOTO TATOTECHHS.
UckyccTBeHHble  cyTHUKH  3eMnu. Bec  mena.  Hesecomocmw.  ['eoyenmpuueckas u
eenuoyenmpuyeckas cucmemvl mupa. Cuna TpeHUs. MOMEHT CHJIbl. Y CJIOBHSI PaBHOBECHS pblYara.
Lenmp maxcecmu mena.Ycnosus paenogecusi men. Vimnynabc. 3aKOH COXpaHEHHsS UMIIYJbCa.
Peaxmuenoe oeuocenue. Pabora. MomHuocts. Kunernueckas sueprus. [loTeHumanbHas sHeprus
B3aMMOZAECHCTBYIOUINX TeJ. 3aKOH COXPAaHEHMSI MEXaHUUYECKOW SHEPTUU. MeToabl N3MEepEeHHs YHEPTUH,
paboTel U MomrHOCTH. MexaHuueckue konedanws. [lepuoo, wacmoma u amnaumyoa KoaeOaHuil.
Ilepuoo xonebanuti mamemamuyecko2o U NPY#CUHHO20 MAsiMHUK08. MexaHudeckue BOJHBL. /[iuna
60./1Hbl. 3BYK.

Jemoncmpayuu. PaBHOMEpHOE mNpsAMOJIUMHEHHOE JBWKEeHHE. OTHOCHUTEIBHOCTh  JIBHDKCHHS.
PaBHOyckopenHoe amxenue. CBoOOgHOE MajeHue Ten B TpyOke HpioTona. Hampasienue ckopocTu
IIPU PAaBHOMEPHOM JBWXXEHUU [0 OKPYXKHOCTHU. JSIBieHue wuHepuuu. B3aumopeilictBue Tell.
3aBUCHMOCTh CHJIBI YIPyroctu ot aedopmanuu npyxusbl. Crnoxenue cui. Cumna Tpenus. Bropoit
3akoH Hrprotona. Tpernii 3akoH HetoToHa. HeBecomocTh. 3akoH coxpaHeHUs UMIyibca. PeakTuBHOE
JBWOKEeHUE. V3MeHeHWe SHepruM Tejaa MNpH COBepuIeHHH paboThl. IlpeBpaieHus MexaHW4ecKOon
9HEPruu u3 ogHOW (Popmbl B Opyryro. Mexanndeckue koiieOaHus. MexaHU4YeCKHe BOJHBL. 3BYKOBBIC
Kosie0aHus. Y CI0BHS pacpOCTPaHEHUS 3BYKa.



Jlabopamopuvie pabomot u onvimul

N3yuenne 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBUYKEHUU
N3Mepenne ycKopeHUs MPSAMOIMHENHOTO PABHOYCKOPEHHOTO IBHXKECHUS.

CroxeHue Cuil, HalpaBJIE€HHBIX MO YIJIOM.

N3mMepeHne KNHETHYECKON SHEPTUH TEIIA.

N3Mepenne n3MeHeHrs NOTEHIIMAIbHON SYHEPTUH TEIIA.

N3MepeHne MOIHOCTH.

W3ydeHre 3aBUCUMOCTH MEepHO/ia KOIeOaHWi MasgTHUKA OT JUTMHBI HUTH.

W3mepeHne yckopeHus CBOOOIHOrO NaJICHUS ¢ TIOMOIIBIO MasiTHHKA.

N3yuenune 3aBUCUMOCTH Tiepuoja KojieObaHuii rpy3a Ha MPYKUHE OT MAcChl rpy3a.

2. DJIeKTPOMarHUTHbIE K0JIe0aHUS M BOJIHBI. DJIEKTpOMaruuTHas nHAyKuus. Onbitel @apanes.
[IpaBuno  Jlenna.Camounnykuusi.  Onexkmpoeenepamop.  llepemenHswlid  TOK. Tpancopmamop.
Ilepeoaua snexmpuyeckoli 3nepeuu Ha paccmosiHue.Konebamenvuoiii konmyp. SnekmpomacHumHule
Konebanus.  DnekmpomacHumusie  G0aHbl U ux  ceoucmea. CKOPOCTb  PacHpOCTPaHEHUs
AJIEKTPOMATrHUTHBIX BOJH. [Ipunyunsvt paouocesasu u menesuoenus. Ceem - 21eKMpOoMASHUMHAS BOTHA.
Jucnepcust cBeta. Bausnue s1ekmpomazHumusbix u3nydeHutl Ha scugvle opearuzmol. IIpsaMonuneiiHoe
pacnpoctpaHeHue cBeTa. OTpakeHHWE U NPEIOMIIEHHE CBETAa. 3aKOH OTpakeHMsl cBera. Ilnockoe
3epkaiio. JImuza. ®okycHoe paccrosiHue nuH3bl. Dopmyna nmuH3bel. ONTHYECKas CHIIa JIMH3BL. | 71a3 Kak
onrtuyeckas cucrema. OnTudeckue mpruOopsI.

Hemoncmpayuu. DIIeKTpOMarHuTHas WHIYKIIUSA. [TpaBuno Jlenua. CamouHyKIIHS.
[Tonyyenne nepeMeHHOro TOKa IPU BPAILEHUM BUTKAa B MAarHUTHOM IIOJIE. Y CTPOWCTBO T'eHepaTropa
MOCTOSIHHOT'O TOKAa. YCTPOKMCTBO TIeHepaTropa IMEePeMEHHOro TOKa. YCTPOWCTBO TpaHchopMaropa.
[lepenaua sneKTpUYECKON IHEPTUH. DICKTPOMArHUTHbIE KoyieOaHus. CBOMCTBA AIEKTPOMArHUTHBIX
BoyH. [IpuHIun nefictBusi MukpodoHa U TpoMKoroBoputens. [IpuHIUNB paguocBszu. McTouHuKm
CBeTa. [IpsiMmonuHeitHoe pacnpocTpaHeHue CBeTa. 3aKkoH OTpaKeHUs CBETA.
N3o0paxenne B TMIockoM 3epkaie. lIpemomiienune cBeta.Xom Jydedl B coOHMparomieil IuH3e.
Xox nyuedr B pacceuBaromied  nuH3e. [lomydeHne WM300pakeHM € TOMOIIBIO  JIMH3.
[IpuHnun neicTBus MIPOEKI[MOHHOT'O anmnapara u doroanmapara.
Mogpenp rnasza. Jqucnepcus 6enmoro ceta. [lomyduenue Oesnoro cBera mpu CIOKEHHHM CBETa Pa3HbIX
LIBETOB.

Jlabopamopuwvie pabomot u onvimul

W3ydeHune SBIEHUS 2JEKTPOMAarHUTHON MHIIYKIIUH.

W3ydeHne mpuHIHIIA JEHCTBUS TpaHChopMaTopa.

N3ydeHue SBIEHUS pacIpOCTPaHEHUs CBETa.

HccnenoBanue 3aBUCUMOCTH yrila OTPAXXEHUs OT yIJla MaJIeHUs CBETa.
W3yueHne cBOWCTB N300paXKeHUS B TUIOCKOM 3epKalle.

HccenenoBanne 3aBUCUMOCTH yIila IPEJIOMIIEHUS OT YIUIa MTaJ€HUs CBETA.
N3mepenne poKycHOro paccTosHUSL COOMpAroIIel JTUH3bI.

[Tomyuenue n300paskeHUI ¢ TTOMOIIBIO COOUPATIOIIEH JTUH3HI.
Habmroienue siBineHus qUCIepcuu CBeTa.

3. KsantoBble sBiaenus. OmnbiTel Pesepdopna. Ilnanerapuas monpens aroma. Jluuetiuamvie
onmuueckue cnekmpul. Iloenowenue u ucnyckanue ceema amomamu. COCTaB aTOMHOTO spa.
3apsoosoe u maccosoe uucna. Hoepnvie cunvl. SHepeus cea3u amomHwvix s0ep. PaauoakTHBHOCTS.
Anbda-, Oera- u rTamma-usnydeHus. Ilepuoo nonypacnada. Memoovl pecucmpayuu s0epHbIX
uznyuenuti. Slnepuele peakuuu. /lenenue u cunmes sdep. HMcmounuxu suepeuu Connya u 36e30.
Aoepuas suepeemuxa. J{osumempus. Brusinue paouoaxmueHulX U3IYHEHUL HA JHCUBbLE OPSAHUMDL.
Dkonozuueckue npodaemvl pabomvl AMOMHbIX INLEKMPOCMAHYUU.



Hemoncmpayuu. Monens onbita Pesepdopna. HabGnronenue TtpekoB yactuil B kamepe Buibcona.
YCTpoicTBO U IeHCTBUE CUETYMKA HOHU3UPYIOIIHUX YaCTHII.

Jlabopamopuwvie pabomot u onvimul

HaGumtoenue TMHEHYaThIX CIEKTPOB U3TYUCHHS.
M3mepeHne ecTeCTBEHHOrO paliOaKTUBHOTO (hOHA TO3UMETPOM.

O0mey4yeOHbICe YMEHHUsI, HABBIKH H CIIOCO0BI 1eSITEIbHOCTH
Pabouas mporpamma nmpegycmaTpuBaeT GOpMUPOBAHUE Y IIKOJLHUKOB 00LICy4eOHBIX YMEHHUN U
HaBBIKOB, YHUBEPCAIBbHBIX CIIOCOOOB JEATEILHOCTH M KIIOUEBBIX KoMmeTeHuui. [lpuopureramu s
HIKOJILHOTO Kypca (PU3MKH Ha HTarie OCHOBHOI'O 00I11ero 0Opa3oBaHus SBISIOTCS:
Ilo3nasamenvnasn oeamenvHocms:

e UCIIOJIB30BAaHUE I TIO3HAHUS OKPYKAIOIIETO MHpa Pa3IMYHBIX E€CTECTBEHHOHAYYHBIX
METO/I0B: HaOII0IeHNE, U3MEpPEHNE, YIKCIIEPUMEHT, MO/ICIIUPOBAHUE;

e (hopMUpOBaHNE YMEHUN pa3nuyaTh (QaKThl, TUIOTE3bI, IPUYUHBI, CIEICTBUS, 10Ka3aTEIbCTBA,
3aKOHBI, TEOPUH;

e OBJIaACHUC aICKBATHBIMHU crocodbamu PEICHUA TCOPECTUUYCCKUX U OKCIICPUMCHTAJIBHBIX 3a1a4;

o HpI/IO6peTCHI/IC OIbITa BBIABWXKCHUSA THUIIOTE3 AJIA OOBSACHEHHST H3BECTHBIX (baKTOB u
BKCHepHMeHTaHLHOfI MMPOBECPKH BBIIBUTACMBIX TUIIOTEC3.

I/Ind)opmauuouuo-xoxmnyuukamuenaﬂ 0esimeIbHOCM b:

e BJIaJICHHE MOHOJIOTMUYECKON U TMAIOTNYECKOM peubto, pa3BUTHE CIIOCOOHOCTH ITOHUMATh TOUKY
3peHus codeceHuKa U IpHU3HaBaTh IPAaBO HA UHOE MHEHUE;

e FICTIOJIb30BAaHHUE JUISI PEUICHUS IT03HABATEIbHBIX M KOMMYHHKATHBHBIX 3a/1a4 Pa3IMYHBIX
MCTOYHUKOB MH(pOpMAIUH.

Pegpnexcusnan oeamenvhocms:

e BJIJICHUE HABBIKAMM KOHTPOJS M OLICHKH CBOEH JEATENBHOCTH, YMEHHEM IIPEIBUACTH
BO3MOYHBIE PE3YyJIbTaThl CBOUX JACUCTBUM:

e Opranusanusa y‘IC6HOI71 ACATCIIBHOCTU: IIOCTAHOBKA MECJIH, IIJIAHUPOBAHUC, OIPCACICHUC
OIITUMAJIBHOI'O COOTHOIICHU LECJIN U CPCIACTB.

6 Ocol0enHOCTH NJIAHMPOBaHNUSA y4e0HOro MaTepuana no pusnke
B 9 KJ1acce
Copnepxanue pabodeil mporpamMmbl IOJHOCTBIO COOTBeTCTBYeT I[IpumepHoil mporpamme

OCHOBHOro o6mero obpazoBanus «®Pusmka, 7 — 9 xmaccel» MO P®, CTpyKTypHO BBICTPOCHO B
COOTBETCTBUU cyueOHukyA.B.Ileppikuna, E.M. I'yrauka «®Dusuka. 9 KJIACC».



Y4eOHO — TeMaTH4YeCcKOe IIAaHNPOBaHue 1o Gu3nke

9 kjacc

24. B HeJeJI10, Bcero 68 4. B roj.

Konmuaectro KonugectBo yacos Konuuecto Konuaectro Bugs! nesrensHocta | Ilpumeuan
Kiace Pa3nenst 4acoB I10 IPUMEPHOI B paboueit KOHTPOJBHBIX | J1a00paTOPHBIX ydamuxcs ue
nporpamme MOuH nporpaMmme paboTsl paboTsI YA
PO

3aKOHBI IBUKEHUS U 26 26 2 2

B3aUMOEHCTBUS TeT.

MexaHu4ecKkre KoineOaHus U BOJHBI. 10 10
9 DIEeKTPOMarHuTHOE I0JIE. 17 17 1

CrtpoeHne aToMa ¥ aTOMHOT O Sipa. 11 11 1 3

[ToBTOpeHue kypca 9 kimacca 4 1

Peszepsnoe gpem:. 4

Bcezo: 68 68 5+2 9




BrinosiHeHHe NPAKTHYECKOHM YaCTH IPOrPaMMBI.

dusuka. 9 kiaacc.

Pa3neun (Tema)

IIpakTHYeckas 4acTh 10 MPOrpamMme
A.B. IlepblIKUH U Ap. «PU3NKa».

IIpakTnyeckas yacTs B padodeii mporpamme

[puunna
H3MeHeHuit

9 kaace

1. 3aKoHBI
B3aUMOIENCTBUA U
nByKeHus ten / 26 4./

Jlaboparopnas padora Ne 1 «lccnenoBanre paBHOyCKOPEHHOTO
JBIDKEHHS O3 Ha9aIbHOW CKOPOCTH»

JlaboparopHas padota Nel «VccnenoBanue
PaBHOYCKOPEHHOTO ABIDKEHHS O3 HaYaIbHOM
CKOPOCTH

Jlabopartopras pabora Ne 2 «3mepeHne yCKOpeHHs
CBOOOIHOTO MaZCHUs»

JlaboparopHas padota Ne2 «lccnenoBanue
CBOOOIIHOTO Ma/ICHUA».

2. MexaHuueckue
KoseOanus v BOJIHLL / 10
y./

JlabopartopHast pabota Ne3 «VcciaenoBaHue 3aBUCUMOCTH
reproja KoneGaHui MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a
JKECTKOCTU MPYKUHBI»

JlaboparopHas padota Ne3 «Vccnenopanue
3aBHCHUMOCTH MIEPHO/Ia KOJICOAHHUH MTPY>KUHHOTO
MAasITHAKA OT MacChl IPy3a U KECTKOCTH

NP YKUHBD)

3. DIeKTpOMarHuTHOE
nonne / 17 9./

Jlaboparopras pabora Ne 4 «ccnenoBanue 3aBUCUMOCTH
MIEPHOAA M YaCTOTHI CBOOOIHBIX KONeOaHMI HUTSHOTO MasTHUKA
OT JUTMHBI HUTU

JlabopatopHas padota Ne3 «VccnenoBanue
3aBUCHMOCTH IIEPUOJIa U YaCTOTHI CBOOOIHBIX
KOJIeOaHUH MaTEMaTHYECKOr0 MasTHUKA OT €ro
JUTHHBD)

Jlaboparoprast pabora Ne5 «/3yueHne sBieHUs
9IEKTPOMArHUTHOIM MHIYKIIAH

JlabopatopHas padota Ne4. «/3ydueHune siBIeHUS
3JIEKTPOMAarHUTHONW MHIYKLIUK

Jlaboparopnast pabora Ne6 «HabmnroneHue CruionHoro u
JIUHEHYATOr0 CIIEKTPOB UCITYCKAHHUSD»

Jlaboparopnas pabora Ne6 «Habmonenue
CIUIOIIHOTO U JINHEHYATOr0 CIIEKTPOB
HCITYCKAHHSD)

4. CtpoeHue atroMa 1
aTomHoro siapa / 11 4./

Jlaboparopuas pabora Ne7 «l3ydeHue neneHus sapa aroMa
ypana 1o ¢ororpaduu TPEKOBY

Jlabopatopnas padora Ne7 «M3ydeHue nenenus
sapa aroMa ypasa 1o ¢ororpaduu TpekoB»

Jlabopatopnas padora Ne§ «l3ydeHne TpeKkoB 3apsKEHHbBIX
YaCTHIL 110 TOTOBEIM (oTOTpadusiv

Jlaboparopnas pabora Ne8 «l3ydeHue TpekoB
3apsDKEHHBIX YACTHIL [10 TOTOBBIM
tdororpadusmy

Jlaboparopras pabora Ne9 «lI3MepeHne eCTeCTBEHHOTO
paaronuOHHOTO (hOHA TOIUMETPOM

Jlabopatopnas padora Ne9 «M3mepenue
€CTECTBEHHOTO PaJMONNOHHOrO (hoHa
JIO3UMETPOM)

Het obopynoBanusi.
3amenena [1OP -
oOyJaroras

UTOI'O:68 u.,2 4. B
HEJIEITIO

JI/p — 8 +1 obyuaromias




7 YueOHO-MeToAMYeCKH i KOMILJIEKC

Y4yeOHo-MeToanuecknii komiuieke mnpeaMera (YMK) 5TO0 COBOKYNMHOCTh HOPMATHBHBIX,
OpPraHU3ALMOHHBIX U METOJUYECKUX IOKYMEHTOB, CIIPOEKTUPOBAHHBIX HA OCHOBE IPOrPaMMHO-1IEJIEBOTO
NOIX0Ja, B3aMMOCBSI3aHHBIX €OUHONW METOJOJIOTMEM M OpraHu3alMel IpenojaBaHusl KOHKPETHOU
yuebHol mucummiinHbl. YMK paspabarbiBaeTcsi Ha OCHOBE IpOeKTa 00pa3oBaTENbHOrO CTaHAApPTa U
00pa3oBaTeIbHON MPOrPaMMBI IO YUeOHOMY TTPEIAMETY.

YMK BkJ/I104aeT ciegyimue KOMILIEKThI JOKYMEHTOB:

e HopmaTuBHO-TIpaBOBOE M HMHCTPYKTHUBHO-METOJIUYECKOE OOECleYeHHEe MpernojaBaHus y4eOHOM
JUCHUTIIINHBI «DPU3HKaY;

e [IporpaMMHO-METOANYECKOE U JUIAKTUIECKOEe 00ecIieueHre yueOHOro peiMeTa;

® MOHUTOPUHT y4€OHOU TUCITUTIIINHEI;

e MarepuanbHO-TEXHUYECKOE 00eCIIeueHUEe MpeIMeTa.

IIporpaMmmHoO-MeTOAUYECKOE U JUAKTHYECKOE OOecriedeHue
yueOHOro npeamera «@u3nka»

Bribop ydeOHWKAa W TOCOOMH OCYIIECTBIEH B COOTBETCTBMM C MpPHKa3oM MUHHUCTEPCTBA
obpazoBanuss u Hayku P®D or 31.03.2014 r. Ne 253 «O6 yrBepxkacHuu DenepaibHOrO IMEPEUHS
yu4eOHMKOB, PEKOMEHIYEeMbIX K MHCIONb30BAHUIO TMIPU peaTu3allid MMEIOIIUX TOCYJapCTBEHHYIO
aKKpeIUTAIHI0 00pa30BaTENIbHBIX MPOrPaMM HaYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPEHETO OOIIET0o
o0pa3oBaHUsY;

9 Kitacc ABTOD
JupakTug A.B. Ileppimikus, E.M. I'yrHuk ®usnka.9 ki.: Yueo. mis
€cKoe Y4EeOHHK obmreobpazoBat.yue.3aBenenuii. — M.: [Ipoda, 2013-2014
obecrieue B.U. Jlykamuk. Coopuuk 3aaa4 o gusuke. M.: [Ipocsemenue, 2013-2014
HHUE 3aJa4YHHAK (https://alleng.ora/d/phys/phys76 1.htm)
Meroauu A.E. Mapon, E.A. Mapon. [lunakrudeckrue Matepuaibl. Pusuka 9 kiacc.
ecKoe KonTponasHo- M.: Ipoda, 2009
obecrneue WU3MEpUTEIbHBIE A.E.Mapon, E.A.Mapon. . OnopHble KOHCIIEKTHI U Pa3HOYPOBHEBBIC
HUE matepuaisl (KWUM) | 3aganus 9 kiacc Cankr-IlerepOypr 2010

O.M.I'pomueBa. KonTposbHbIe 1 caMocTosATENBbHBIE paboTHI 10 (husnke 9
kiacc. Dk3amen, 2010
H.K.Xannanos, T.A.XananoaTects 9xnaccM.:JIpoda 2009

VYuebHo- [TpumepHbIe paboure mporpaMmsbl o Gusmke. 7-11 kmaccwl/ ABT.-cocCT.

METOINICCKHE B.A.ITonoa.- M.: MsaarensctBo «I1100YC», 2009.-247 .
nocoous ast yautens | Bonkos B.A., [Tonsackuii C.E. [loypounsie pa3paboTku mo dhusuke: 7
Kiacc. — 2-e u3.. mepab. M mon.-M.:BAKO,2009. — 304 ¢
B.B.MBanoBaP./|.MunbkoBa PaGouast TeTpanp mo gusuke
9xnaccM.:Dk3amen 2010
P.JI.MunrkoBa B.B MBanoBa Terpaap mist 1ab0paTOpHBIX paboT 1o Gpusmke
8-9xnacc M.:Ok3amen 2010



https://alleng.org/d/phys/phys76_1.htm

MarepuajibHO-TeXHHYECKOe o0ecriedeHue y4eOHOro npeamera « Duznka
MarepuaabHO-TEXHUYECKOE  OOecleueHHenpenonaaBanust  yaeOHoro rmnpeamera  «Dusukay
OPUEHTHPOBAHO Ha peau3aluio (QeaepalbHOr0 KOMIOHEHTa ['ocymapCTBEHHOro o00pa3oBaTebHOTO
cTaHgapra mo (¢u3MKe U COOTBETCTBYET TpeOOBAHHMSAM K OCHAIICHHIO 0Opa30BaTENLHOIO Ipoliecca,
u3noxkeHHbIM B mucbMe MouH P® or 01 ampens 2005 r. Ne 03-417 «O mepeyHe y4eOHOro
KOMIIBIOTEPHOI0 000pYy10BaHUs AJIsi OCHAILICHUS] 00pa30BaTEIbHBIX YUPEKICHUIY.
Jnst npenogaBanus y4eOHOM TUCIUILUIMHBI «DH3UKa» UCIIONb3YeTCs:

HaumeHoOBaHHA 00bEKTOB U CPEJACTB MATEPHAIBLHO-TEXHUYECKOT 0
KosmuectBo
ob0ecnieyenms, ayguropusi 310
1. ApwM yuuTtens 1
2. ' A nabGoparopus 15

1. Enunas xomnekius nudpoBeIx 00pa3oBaTeIbHBIX PecypcoB: http:/school-collection.edu.ru/.
2. BeOcaliTel, IepedeHb KOTOPHIX MPEJICTABJICH B TAOJHIIC:

No Ha3zeanue caitma unu Cooeporcanue Aopec (URL)

n/n cmamou

1. Kypnan «dusuka: ConeprkaHre HOMEPOB U http://www.chem.msu.su/rus/school/c
METO/IMKA [IPENOIAaBaHUs B | aHHOTALUK CTaTEN hemistry meth/welcome.html
IITKOJIEY KypHaIa

2. HNudopmarmonno- http://www.chem.msu.su/rus/school/
o0pa3oBaTeIbHBIN CAlT MO
busukKe.



http://school-collection.edu.ru/
http://www.chem.msu.su/rus/school/chemistry_meth/welcome.html
http://www.chem.msu.su/rus/school/chemistry_meth/welcome.html
http://www.chem.msu.su/rus/school/

8 Iliianupyembie pe3yJbTaThl H3y4YeHHsI Kypca GU3HKH OCHOBHOM IIKOJIbI:

BblnyCKHuK Haysumcs:

Buinycknuk noayuum

6O3MOMCHOCM b

Mexanuueckue siBJIeHUs

pacro3HaBaTh MEXaHWYECKUE SIBIICHUS U OOBSCHITH Ha
OCHOBE HMMEIOIINUXCSA 3HAHUM OCHOBHBIE CBOMCTBA WIIU
YCIIOBUSI TIPOTEKaHUSI JTUX SIBJICHUH: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHHE,
CBOOOJJHOE TMaJieHHe TeJ, HEBECOMOCTb, PAaBHOMEPHOE
JBIKEHUE TIO OKPYKHOCTH, WHEPIHS, B3aUMOJICHCTBUE
Ten, Tepenada  JaBICHUS — TBEPABIMH  TeEJaMH,
KHUAKOCTSIMH UM Ta3aMmH, aTMocepHOoe JaBlieHue,
TUTaBaHUE Tell, paBHOBECHE TBEPABIX TN, KoleOaTebHOe
JBUKEHUE, PE30OHAHC, BOJTHOBOE JIBU)KCHMUE;

ONKCHIBATh W3YUYEHHBIE CBOMCTBA TE€JI U MEXaHUYECKHUE
SIBIICHUSI, WCHONB3ysl (U3NYECKUE BEIUYUHBI: IIYTh,
CKOPOCTb, YCKOPEHHE, Macca Teja, INIOTHOCTh BEIECTBa,
CWJa, aBJICHUE, UMITYJIbC TeJla, KWHETUYECKas YHEPrus,
MOTEHIIMANbHAST ~ DHEPTHs, MEXaHWueckas  pabora,
MexaHnueckas momHoctb, KIIJ[ mpocroro mexanusma,
CHJIa TPEHUS, aMIUIUTY/1a, IEPUOJI U YacTOTa KOoJIeOaHuil,
JUIMHA BOJIHBI U CKOPOCTb €€ paclpOoCTpaHEHUs; MpHU
ONMCAHUU TPABUIHHO TPAKTOBATH (DU3MUECKUN CMBICI
UCIIONb3YEMBIX BEJIUYUH, MX OO0O3HAUEHHUSA U E€IUHHUIIBI
WU3MEpEHUS, HAaXOAUTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMYNHY C IPYTUMU BEIIMYUHAMM;
aHAIM3MUpPOBAaTh CBOMCTBA TEJ, MEXaHUUYECKHE SIBJICHUS U
MIPOIECCHI, UCTIONB3YS (PM3MUECKUE 3aKOHBI M TIPUHIIUIIBL:
3aKOH COXpaHEHUsi HSHEPruM, 3aKOH BCEMHPHOTO
TATOTEHHUs, paBHOJeH cTBYIomas cuna, I, IT u Il 3akonb!
HbroToHa, 3aKOH cOXpaHEHUs] HUMITYyJbca, 3aKoH ['yka,
3akoH Ilackains, 3akoH ApXuMena; MpU 3TOM pPas3INyaTh
CJIIOBECHYIO bopMyITUPOBKY 3aKOHA u ero
MaTeMaTUYeCKOEe BBIPAKEHUE;

pa3ianyaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (DU3UIECKUX
MoOJIeTIel: MaTepHaibHas TOYKA, MHEPIMAJIbHAS CHCTEMa
OTCUETa;

pemaTh 3a7adu, UCIONb3ys (U3MUECKHUE 3aKOHBI (3aKOH
COXpaHEHUs DSHEPruH, 3aKOH BCEMHUPHOI'O0 TSITOTEHUS,
npuHimn cynepnoduuuu cui, I, II wu III 3akoHbI
HeroToHa, 3ak0oH coxpaHeHHMs UMMYJbca, 3akoH ['yka,
3akoH [lackams, 3akoH Apxumena) u  (HopMyIbl,
CBsI3bIBaIOIME (PU3NYECKHE BETUUYHMHBI (IIyTh, CKOPOCTD,

YCKOpPEHHE, Macca Tejla, IJIOTHOCThBEIEeCTBa, CHIIA,
NMaBJCHUE, WMIYJIbC TeNa, KHHETUYECKas JHEeprus,
MOTCHITMANbHAS ~ JHEPrus, MeXaHudeckas  pabora,

MexaHudeckas MouiHoctb, KIIJ[ mpocroro mexanusma,
CWJIA TPEHUS CKOJIbKEHUS, aMIUTUTYA, IIEPUO U 4aCTOTa
KoJIEOaHUH, JUIMHA BOJIHBI u CKOpPOCTh eé
pacnpocTpaHEHus1): Ha OCHOBE aHalIM3a YCJIOBUS 3aJaud
BBICTIATh  (U3WYECKHE  BEIUYUHBI W (HOPMYIIBI,
HEOOXOaMMBbIC JUTsl €€ peleHus, ¥ TPOBOJAUTH PACUETHI.

TenyoBble sIBJIEHUS

Mexanuueckue siBJIeHHUSs

BrimyckHuk

IMOJTYy4YUT BO3MOXXHOCTbH

HAay4YUTHCA:

HCIIOJBb30BAaTh 3HAHHUA O MCXAHUYCCKUX
SBJICHUAX B HOBCGI[HCBHOﬁ KHU3HHU IJId

obecrieyeHuss  0€30MaCHOCTH  NpHU
oOparmieHun C npubopamu U
TEXHUYECKUMH  YCTPOWCTBaMH,  JUIS

COXpaHEHUsl 370POBbsi U COOIIOJICHUS
HOPM DKOJIOTHYECKOTO TIOBEJCHUSI B
OKpY>Karolleu cpee;

OPUBOIUTH TPUMEPHl MPAKTHUYECKOTO
UCTIOJIb30BaHMsl (PU3MUYECKUX 3HAHUH O

MEXaHUYECKUX SIBTICHUSX "
bu3NUeCKuX3aKoHaX; HCIOJIb30BaHUS
BO300HOBJISIEMbIX MCTOYHUKOBIHEPTHUU;
JKOJIOTMYECKUX IIOCJIEICTBUI
WCCIIEJIOBAHUS KOCMHYECKOT'0
IIPOCTPAHCTBA;

pa3nMyarth TpaHUIBl [PUMEHHUMOCTH
buznueckux 3aKOHOB,TIOHUMATh
BCeoOmuit XapaxTep
(GbyHIaMEeHTaNbHBIX  3aKOHOB  (3aKOH
COXpaHEHHUsI MEXaHMYECKOM SHEepruu,
3aKOHCOXPAHEHUs HUMIYJIbCa, 3aKOH
BCEMUPHOT'O TATOTCHHUS)
MOTPaHUYCHHOCTh WCTIOTB30BAHUS

YaCcTHBIX 3aKOHOB (3akoHI'yka, 3akoH
Apxumena u ap.);

npuémMaM Tmoucka U (HOPMYIUPOBKU
JIOKA3aTeJIbCTB BBIABHHYTHIX THIIOTE3 U
TCOPCTUUCCKUX BBIBOJOB Ha OCHOBC
OMITMPUYCCKH YCTAHOBJICHHBIX (baKTOB;
HaXOAWTh AJICKBAaTHYIO NPEIOKEHHOM

3ajgaude (bU3NIECKYIOMOIENb,
paspemiate mpobieMy Ha  OCHOBE
UMEIOIINXCS 3HAHUKW MO MEXaHUKE C
UCTIOJIb30BaHHEM MaTeMaTHYECKOro
ammapara,  OLIGHHUBaTh  PEaJbHOCTD
MOJYYCHHOTO  3HAYCHUS(PU3MUECKOH
BEJIMYUHBI.

TenaoBble ABJIeHUA

HUCIIOJIBb30BaTh 3HAHHA O TCIIJIOBBLIX
SBJICHUSIX B NTOBCEIHEBHOW >KU3HU IS
obecriedeHuss ~ 0€30MacHOCTH  TpHU
oOparmieHun C npubopaMu U
TEXHUYECKUMH  YCTPOMCTBaMH,  JUIS
COXPaHEHHS 3/I0POBbS U COOJIOACHHUS
HOPM 93KOJIOTUYECKOrO TIOBEJCHUSI B
OKpY>Karoleu cpene; MIPUBOJIUTh




e paclo3HaBaTh TEIUIOBBIE SBJICHHUS M OOBACHATH Ha
OCHOBE MMEIOLIUXCS 3HAHUM OCHOBHBIE CBOWCTBA WIIH
YCIIOBUSL TNPOTEKaHUs OTUX sABJIeHUN: 1uddysus,
U3MEHEHHE o0béMa  Ten pu HarpeBaHuu
(oxyakeHun), OoJbIIas CKMMAeMOCTh Ta30B, MaJias
C)KMMaeMOCTh KHUJIKOCTEH M TBEPHABIX Tel; TE-IJIOBOE
paBHOBECHE, WCIIAPEHHME, KOHACHCALUs, ILIaBJICHUE,
KpUCTAJZIN3alMs, KUIIEHUE, BJIAXKHOCTb  BO3]yXa,
pa3ianyYHbIe CIIOCOOBI TEIUIONepeIayn;

e OIHUCBHIBATH HU3YYEHHBIC CBOHCTBA T€l U TEIUIOBBIC
SBJICHUS,  WCHONB3ysd  (U3MUYECKUE  BEIUYHMHBIL:
KOJINYECTBO TEIUIOTHI, BHYTPEHHSA SHeprus,
TEMIEPATypa, yleNbHAas TEIJIOEMKOCTh BELIECTBaA,
yaelbHas TeIuioTa IUIaBJICHUs M MapooOpa3oBaHus,
yIenbHas TEIUIOTa CropaHusl TOIUIMBA, KOX(PPHUIIMEHT
IIOJIE3HOTO  JEMCTBUS TEIUIOBOTO  [IBUTATENsA; IIpU
OIMCAHUU MPABUIIBHO TPAKTOBAaTh (DPU3NYECKUN CMBICI
WCTIONBb3YEMbIX BEIWYHH, UX 0003HAUEHUS U CIUHHIIBI
U3MEpEeHUs, HaxoAuTh (OPMYINbI,  CBS3bIBAIOIINE
JTaHHYI0O  (U3WYECKYI0  BEIMYMHY C  JAPYTUMH
BEJIMYUHAMU;

¢ AHATU3UPOBATH CBOICTBA TEJ, TEIJIOBBIE SIBICHUS U
IIPOLIECCHI, HCIIONIb3Ys 3aKOH COXPAaHEHWS DHEPruu;
pa3nuyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa M €ro
MaTeMaTHYeCKOe BBIPAXKECHUE;

e pa3nu4aTh OCHOBHBIE NPU3HAKK MOJEIEH CTPOCHUS
rasoB, JKUJIKOCTEN U TBEPIBIX TEII,

o pemarth 3a7auu, UCIONb3Ys 3aKOH COXPaHEHMs SHEPrUu
B TEIUIOBBIX IIpoleccax, (OpMylibl, CBS3bIBAIOLIUE
¢usnyeckue  BEIMUYMHBI  (KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI  JHEprusi, TeMmIeparypa,  yAeJbHas
TEIUIOEMKOCTb BEILIECTBA, yeIbHas TEIIOTA IIABJICHHUS
U TapooOpa3oBaHUs, YyjAeJIbHas TEIJIOTa CrOpaHUs
TOIJIMBA,  KOO(GQUIMEHT  TOJIE3HOTO0  JCHCTBUS
TEIUIOBOTO JIBUTATENs): HA OCHOBE aHAIW3a YCIOBUS
3aJjauil BBIIEJATh (PU3MUYECKHE BETMUYMHBI U (HOPMYIIBI,
HEOOXOIUMBIE /ISl €€ PeIIeHNs, U TPOBOIUTH PACUETHI.

BHGKTPH‘ICCKI/IC U MAarHMTHbIC ABJICHHUSA

e PaCIO3HABATH JJICKTPOMArHUTHBLIC ABJICHUSA W OOBSICHITH
Ha OCHOBE MMCIOIIUXCS 3HAHUW OCHOBHBIC CBOMCTBA HIIU
YCJI0BUS NPOTCKAHUA 3TUX SIBJICHUU: QJICKTpU3anus TCI,
BSaHMO}IefICTBI/Ie 3apsAa0B, HAarpC€BaHUC IIPOBOJHHUKA C
TOKOM, B3aUMOJICHCTBUE MarHUTOB, 3JIEKTPOMAarHUTHAs
HWHIAYKIHA, HeﬁCTBHG MAaramMTHOI O moJjisi Ha MPOBOAHUK C
TOKOM, TPSMOJMHEHHOE  pPACIpPOCTPAHCHHE  CBETA,
OTpa)XCHHE U MPEIIOMJICHHE CBETA, TUCTICPCHUS CBETA;

 OITUCHIBATH W3Y4YCHHBIE CBOICTBa TN u
OJICKTPOMAarHMTHBIC ABJICHHA, MCIIOJIb3Yyd (1)I/ISI/I‘ICCKI/I€
BEIMYMHBL:  JJCKTPUYECKUW  3apsi, CHia  TOKa,
ANEKTPUIECKOe HaTpsDKEHUeE, AIEKTPUIECKOE
CONPOTHUBIICHHUE, YIEIbHOE CONMPOTHBIICHHE BEUIECTBA,
pabora TOKa, MOITHOCTh TOKa, POKYCHOE PacCTOSTHUE
ONTHYECKas cuia JIMH3bl; TPU ONMHCAHWUU TPABHIILHO
TPaKTOBATh (bu3nIeCKui CMBICJI  HCIOJIb3YEMBIX

IPUMEPBHI SKOJIOTHYECKUX MOCIECTBUI
paboTel  ABHWTraTeNnel  BHYTPEHHETO
cropaausi  ([IBC), TemioBeIXx w
THPOAJICKTPOCTAHIINH;

NPUBOAUTH TIPUMEPHI MPAKTUYECKOTO
WCTIONBb30BaHMs (PU3MUECKUX 3HAHUH O
TETJIOBBIX SIBJICHUSX;

pasinyarth TpaHUIBl [TPUMEHHUMOCTH
¢u3nvYecKnXx ~ 3aKOHOB,  ITOHHUMATh
BCeoOmMiA XapakTep
byHaaMEHTaTbHBIX bu3nyecKux
3aKOHOB (3aKOH COXpaHEHHS YHEPTUU B
TETIJIOBBIX rpoiieccax) u
OrpaHUYEHHOCTb WCIIOJb30BAHUS
YaCTHBIX 3aKOHOB;

npuéMaM ToucKa ¥ (HOPMYIHUPOBKH
JIOKa3aTeNbCTB BBIIBUHYTHIX TUIIOTE3 U
TEOPETUYECKUX BBIBOJIOB HAa OCHOBE
OMITUPUYECKH YCTaHOBIICHHBIX (DaKTOB;
HaXOJIUTh aJEKBATHYIO MPEIIOKEHHON
3ajaye ¢busnveckyro MOJIJb,
paspemiate  mpoOieMy Ha  OCHOBE
UMEIOUIMXCS 3HAaHMH O  TEIJIOBBIX
SIBIICHHSIX c MCTIOJIb30BaHUEM
MaTeMaTHIECKOTrO amrmapara "
OLICHWBATh PEATHHOCTh MOJTYYEHHOTO
3HA4YeHUs1 PU3NUECKON BETHMUUHBI.

3J1eKTpnqec1me N MAarHuTHbIC ABJICHUSA

HUCIIOJIF30BAaTh 3HAHUA 00
JJICKTPOMArHUTHBIX  SIBJICHHSX B
[IOBCEIHEBHOMU JKU3HU IUIA

obecriedeHusi  0E30MACHOCTH  IIPH
oOpamieHn ¢  mpubopamMu |
TEXHUYECKHMHU yCTPOWCTBAMU, IS
COXpPaHEHUS 3I0POBbSI M COOJIOACHHUS
HOPM D3KOJIOTUYECKOTO TITOBEJCHHS B
OKpY’Karollen cpene;

MPUBOUTH TPUMEPHI TPAKTUYECKOTO
WCIIONB30BaHUS (DU3HUYSCKUX 3HAHUI
00 2NIEKTPOMAarHUTHBIX SBJICHUSAX;
pa3iauyaTh TPAHUIBI MPUMEHUMOCTH
(u3MYECKUX  3aKOHOB,  ITOHMMATH
BceoOmit Xapakrtep
(dyHIaMEHTAILHBIX 3aKOHOB (3aKOH
COXpPaHEHUsS SJICKTPHUECKOTO 3apsija)
U OrPaHUYEHHOCTb HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3akoH Owma uIst
y4yacTka Lenu, 3akoH JIxoyms—
Jlennia u ap.);

npuéMaM TIOCTPOCHUS (UBHUECKUX
MoJieneil, MoucKka M (OPMYITHPOBKH
JI0Ka3aTelbCTB BBIIBUHYTHIX THUIIOTE3
U TEOPETUYECKUX BBHIBOJOB HAa OCHOBE
IMIUPHUECKU YCTaHOBJICHHBIX




BEJIMYMH, WX OOO3HAYeHHUs U EAUHHIIBI H3MEPEeHHS;
YKa3bIBaTh bopmyhl, CBSI3BIBAIOIIE TaHHYIO
(U3NYECKYIO BETTMUNHY C IPYTUMHU BEIIMIHHAMH;

o aHANIM3UPOBATH CBOMCTBA TeN, OJIEKTPOMArHUTHbBIE
SBJICHHUSI M TIPOLIECCHI, UCMONB3Ysl (PU3UUECKUE 3aKOHBI:
3aKOH COXPAaHEHHUs BJIEKTPUYECKOro 3apsna, 3akoH Oma
g ydacTka unenu, 3akoH Jxoyns—Jlenuma, 3akoH
NPSIMOIMHEMHOTO  PAacHpOCTPaHEHUs  CBETa, 3aKOH
OTpaXEHHS CBETA, 3aKOH TPEIOMIICHHS CBETA; MPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTeMaTHYeCKOe BBIPAKECHUE;

o pemark 3a/a4M, HCIONb3Ys (PU3MUYECKHe 3aKOHBI (3aKOH
Oma nis yyactka uenu, 3akoH Jlxoyns—J/IeHma, 3akoH
NPSMOMHEMHOT0  PAacHpOCTPaHEHUsT  CBETa, 3aKOH
OTpaXEHHS CBETa, 3aKOH TIPEJIOMIICHHS CBETa) U
(dhopMyIIbl, CBS3bIBAIOINE (PU3NUECKUE BEIMYMHBI (CHIIA
TOKa, DJEKTPUYECKOE HAaNpsDKEHUE, AIIEKTPUUYECKOe
CONPOTHUBIICHHE, YJENbHOE CONPOTHBIICHHE BEUIECTBA,
paboTa TOKa, MOIIHOCTh TOKa, (POKYCHOE PAcCTOSHUE U
onTuyeckas  cuina  JHH3BL,  (OpMynbl  pacuéra
AJIEKTPUUYECKOT'O CONPOTHBIICHUS MPH MOCIIEA0BATETEHOM
U TTapaJuIeIbHOM COCTMHEHHUN TPOBOJHHUKOB); Ha OCHOBE
aHamM3a YCJIOBUS 3aJauydl  BBUICTATH  (U3HUECKUE
BEITMYHUHBI U ()OPMYIIBI, HEOOXOMUMBIEC IS €€ pelieHus,
U NIPOBOAUTH PACYETHI.

KBanToBbIE AIBJCHUA

+ pacrio3HaBaTh KBAaHTOBBIC SBICHHS M OOBACHATH Ha
OCHOBE HMEIOIIMXCSl 3HAHUM OCHOBHBIE CBOMCTBAa WIIH
YCIIOBUS TPOTEKAaHWSI JTUX SBJICHWNA: €CTeCTBEHHAs W
UCKYCCTBEHHAs  PaJAMOAKTUBHOCTb,  BO3HHKHOBEHHE
JMHEWYaToro CeKTpa U3J1yueHHs;

+ OIMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS, MCIIONB3YS
¢du3HUecKre BEIWYMHBI CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI M 4YacToTa CBeTa, HEPUOJ
nojypacnaaa; MpHU OINUCAaHWM NPABUIBHO TPAKTOBAThH
(GU3NYEeCKUii  CMBICT  HCIIONB3YEMBIX  BEIWYHMH, WX
00O3HAaYeHHUs M EIUHMIBI HU3MEPEHUs; YKa3bIBaTh
dbopMynbl,  CBA3BIBAIOIIME  JAHHYIO  (PU3UYECKYIO
BEJIMYUHY C APYTUMH BETMYMHAMHE, BBIYHCIISITh 3HAYCHHE
(HU3MUECKOI BETMYMHBL;

o QHANM3UPOBATh  KBAHTOBBIC  SBICHMS,  HCIIOJIbB3YS
¢du3nveckne 3aKOHBI M IOCTYJATHl: 3aKOH COXpPaHEHUS
OHEPruM, 3aKOH COXPAaHEHUS JIIEKTPUYECKOro 3apsja,
3aKOH COXpPaHEHHs] MacCOBOTO YMCJIa, 3aKOHOMEPHOCTHU
M3JTy9EHUS U TTOTJIOMIEHUS CBETA aTOMOM;

¢ pa3nuYaTh OCHOBHBIC IPHU3HAKU IIIAHETAPHOW MOJIEIN
aToma, HyKJIOHHOW MOJIEJIM aTOMHOT O s1JIpa;

o TPUBOAUTH TPHUMEPHl TPOSBICHUS B TNPUPOAE U
NPaKTHYECKOTO  HCIOJIB30BAHUS  PAJMOAKTHBHOCTH,
SANEPHBIX M TEPMOSJCPHBIX peakuui, JHHEeHYaThIX
CIIEKTPOB.

Ctpoenue u 3Bo01UsA Beenennoi

(hakToB;

HaXO/UTh aJICKBaTHYIO
MIPEIOKCHHON 3a/iade  (PU3UUIECKYIO
MOJIeNIb, pa3peliaTh mpodieMy Ha
OCHOBE HWMEIONUXCS 3HAaHUU 00
JJIEKTPOMArHUTHBIX  SBJICHHUSX  C
UCIIOJIB30BAaHUEM  MaTeMaTHYECKOro
ammapata W OILIGHHMBATh PEATbHOCTH
MOJTyYEHHOT0 3HAYCHUS (U3HUYCCKOU
BEJIMYUHBI.

KBaHTOBBIE sIBJIEHUS

WCIIONB30BaTh MOTyYEHHBIC 3HAHUS B
ITOBCEHEBHOMN KU3HU npu
oOpamieHnn ¢ mpubopamu (CUETUHK
MOHU3UPYIOUIMX 4YacTUIl, J03UMETP)
V1L COXpaHEHHUs  370pOBbS M|
COOJIIO/IEHNS HOPM 3KOJOTHYECKOTrO
MIOBEJICHUS B OKpY>Karollel cpese;
COOTHOCUTH DHEPTHUIO CBSI3M aTOMHBIX
sep ¢ nepeKToMMaccCH;

MIPUBOJIUTH PUMEPBI BIUSTHUS
PaMOaKTUBHBIX M3ITydeHUITHA JKUBBIE
OpPTaHM3MBI, TOHWUMATh  MPUHITUI
NeUCTBUS TI03UMETPA;

MOHUMATh JKOJIOTHYECKUE TPOOIEMBI,
BO3HHUKAIOIINE  TPUUCTIONB30BAaHUH
aTOMHBIX 3JIEKTPOCTAaHIUH, U MYTH

pereHus ATUX npobiem,
MEePCIEKTUBBI HCIIOJIb30BaHUS
YIPaBIsIEMOro TEPMOSIICPHOT O
CUHTE3A.

Crtpoenue u 3BoJonus Beenennoii

yKazwleams — obwue  ceoucmea U
omau4us niauem 3eMHOU 2pynnvl U
NJlaHem-2UeaHmos;

pasauuamo OCHOGHbIE
Xapakmepucmuku 36630  (pazmep,
ceemuUMocms, memnepamypa,);
00vACHAMb  KpacHoe cMeujenue U
pasbezanue 2anakmuk pacuiupeHuem
Bcenennoii;

paznuyamo 2unomesbvl 0
NPOUCXOHCOEHUU Conneunoti
cucmembl.




MOHUMATh Pa3Iuyusd MEXIY TeIUOIECHTPUUYECKOU |
TEOLIEHTPUYECKOW CHCTEMAaMH MUPA;

OIICHWBATh TPOCTPAHCTBEHHO-BPEMEHHBIC MAaCIITA0bI
Bcenennoii;

OOBSICHATH MPUINHBI KPACHOTO CMEIICHUS;

ONMKCHIBATh OCHOBHBIC JTanbl (POPMUPOBAHUS U
SBOIIIOIMH 3BE3I;




KanennapHo — TemaTnueckoe IIaHMPOBaHHE
9 A ki1acc 2 yaca B HeJeJII0

Jara

Tema ypoka
(Ne ypoka)

Jlom. 3apanue

DopMBI
KOHTPOJIA

HpaKTH‘IECKaH JacTb
(1eMoHCTpaLUM)

TeMbI MOBTOPEHUSI WJIH KOPPEKIHA
(dpopma pa6oThl / MeTO 00yUeHMS)

Tema: 3akoHbI B3aNMOJEHCTBUA H

aBukeHus teg (27 9).

1/1 Mexanuka. Mexannueckoe nsmkenue. OcaoBubie | § 1,2, Vmp. 1 MUH (MHpOpMaIMOHHO-pa3BUBaoNuil/ Oecena,
noHsTHs kuHematuku. [lepemeniexue. (2,4). 112. COCTaBJIEHUE KOHCIIEKTA)
VYup. 2 (1,2). P.
Ne 12.
2/2Bexrop. [Ipoekuuy BekTopa Ha KOOpAWHATHBIE P. Ne 14, 15, (uHdOopManMoOHHO-pa3BUBarONIHil/ Oecena,
OCH. 16. COCTaBJICHUE KOHCITEKTA)
3/3PaBHOMEpHOE MIPSMOIMHEHHOE IBIKEHHE § 3. Ymp. 3 (1). [{em: PaBHOMEpHOE (HYacTH4HO —TIOMCKOBBIH / 3BpHUCTHYECKas Oecena)
I'padmaeckoe nmpeacraBieHne paBHOMEPHOTO I14. Yop. 4. IPSAMOIMHENHOE IBHKEHHE
JIBYKCHUSL.
4/411pstMonMHEHHOE PaBHOYCKOPEHHOE JABM)KECHHE. §5.Yop. 5 Cm/p 1 [lem: PaBHOYCKOpEHHOE (YacTn4HO —TIOMCKOBBIH / 3BpHCTHYECKas Oecena)
Yckopenue. (2,3). P. Ne 21, JIBIDKEHUE
24
5/5CxopocTh NpsIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO § 6. Yop.6 (uadopManoHHO-pa3BUBarONIHil/ Oecena,
nBkeHus. ['paduk ckopoctw. (4,5) COCTaBIJICHHE KOHCIICKTa)
6/6 Tlepemermienue Mpu NPSIMOITUHEHHOM § 7,8. Yp.7 Cwm/p 2 (uH( OpMaIIMOHHO-pa3BUBAIOIINI/ Oecena,
paBHOyCKOpeHHOM aBmkeHnH. [ padudeckoe (1,2). P. Ne 54, pemieHue 3a1aq)
MIPeICTaBICHUE PABHOYCKOPEHHOTO JBIKCHUSL. 58. P. Ne 70,
73.117,8.
Yp. 8 (1),
MOJATOTOBUTHCS
K
nabopaTopHoOn
pabote Nel
(c.226
y4eOHHKa).
7/7 JJabopaTopHas padota Nel Yup.8 (2) P. Ne Jdpl (4acTHYHO —TOUCKOBBIY / HCCIIEIOBATEIBCKAS
«HccnenoBaHue paBHOYCKOPEHHOT'O IBIXKCHHUS 0€3 2,3,11, 17, 63. nabopaTopHas paboTa)
HavaJIbHOM CKOPOCTH.
8/8 CamocrostenbHas padora N3 o Teme - Chp3 (penpoayKTHBHBIHN / MHAMBHAYaIbHAs paboTa)
«IIpsimonuHeiHOE IBUKEHUEY.
9/90THOCHTENFHOCTE ABMKCHUA. Kitaccrmaeckuit Yp. 9 (1-3 [em :OTHOCUTENBHOCTD (nH(D OpMaTIIOHHO-pa3BUBAIOIINI/ Oecesa, penieHne
3aKOH CIO0XKEHUSI CKOPOCTEH. ycTHO, 4, 5%). JIBUDKEHUSL. 3ajaq)
P. Ne 32,42.P.

Ne 35, 43




10/101HepImanbHbie cucTeMbl oTcueTa. [lepBhid § 10. Ymp. 10, (nH( OpMaIMOHHO-pa3BUBAIOIIHI/ Oecena,
3akoH HeroToHa. P. Ne 118, Ha COCTaBJIEHUE KOHCIIEKTA)
noBTopeHue Ne
55.
11/11Bropoii 3akon HeroToHa. §11. Ymp.11 Lem:1.B3aumoneiictBue e (nH( OpMaIOHHO-pa3BUBAIOIIHI/ Oecena,
(2, 4). 2. Bropoii 3akoH HeroToHa. COCTaBJICHHE KOHCIIEKTA)
12/12Tpetnii 3akon HeroToHa. §12, ymp. 12 Lem:Tpetunii 3axon HeroToHa. (nH(D OpMaIOHHO-pa3BUBAIOIIHI/ Oecena,
(2,3). HeBecomocTs. COCTaBJICHHE KOHCIIEKTA)
13/13Cwunbl B mpupoze. AJIroput™ penieHus 3agad mo | P Ne 261, 270. Llem:1.3aBUCUMOCTD CHJTBI (nH(OpMaIMOHHO-pa3BUBAIOIIHI/ Oecena, pereHne
JTHUHAMUKE. YIIPYTOCTH OT e opMaIiu 3a/1a4)
MPY>KHHBI
2. Ciio)XeHHe CHIL.
3. Cuna TpeHus
14/14Ilunamuika mpsIMOJTMHEHHOTO IBHXKCHUSL. P Ne 273, 277. (TBOpYECKH — PENPOTyKTUBHBIN/ Oecesia, peleHne
3aa4)
15/15 [luHamuka Tena Ha HAKIOHHOMW TIOCKOCTH. P Ne 283, 285. (TBOpYECKH — PENPOIyKTUBHBIN/ Oecesia, pelieHne
3a71a4)
16/16CBoOOLHOE ITaIEHUE TEIL. I1 13, ymp. 13 Lem:CBobogHOE MaeHne Ten B | (MHQOpPMAaIMOHHO-Pa3BUBAIOIIUK/ Oecena,
1,3). TpyOke HpioToHA COCTaBJICHUE KOHCITEKTA)
17/17 pwmwxenue Tena, OpOMIEHHOTO BEPTUKAIBHO I 14, ymp. 14. (mH( OpMaTIIOHHO-pa3BUBAIONINI/ Oecena, penieHne
BBEpPX. [HoaroToBuTHC 3a/1a9)
s k 1a6.pabote
Ne2 crp.231
yueOHHKa
18/18J1abopatopHast pabota Ne 2. P. Ne 201, 207 Jp2 (pPenpOMyKTHBHBIH / BHITOJHEHHUE JTA00PATOPHON
«M3MepeHne yCKopeHHs CBOOOIHOTO TaICHUD. P. Ne202, 209 paboThI 110 OMHMCAHHIO)
19/193aK0H BCEMUPHOTO TSATOTCHUSL. IT15, yop. 15 MuH (HH(OPMaIHOHHO-PA3BUBAIOLIHIA/ Oecena,
(3,4). P.Ne 171 COCTaBJIEHUE KOHCIIEKTA)
20/20 YckopeHune CBOOOIHOIO MaAcHUS HA 3eMiIe U I116, 17 ynp. (D OpMaIOHHO-pa3BUBAIOIIHI/ Oecena,
JPYruX HeOECHBIX Telax. 16 (2), P. Ne COCTaBJICHHE KOHCIIEKTa)
176, 174
21/21KpuBonuHeitHoe nBrkeHue. J[BikeHue Tea 1mo 118,19 ymp. lem:HampapieHre CKOPOCTH (D OpMaIOHHO-pa3BUBAIOIIHI/ Oecena,
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. 17 (1,2) ymp. IIpY PABHOMEPHOM JIBUXKEHUU COCTaBJICHHE KOHCIIEKTa)
18 (). IO OKPY)KHOCTH. SIBNeHne
HHEPLUU.
22/22VrnoBasi CKOPOCTb. 3anaun B (D OpMaIOHHO-pa3BUBAIONIHI/ Oecena, pelieHne
tetpau I1 19, 3a/1a4)
ymp. 18 (4,5).
23/23 JIlunamuiKa TBUKEHUS 110 OKPYKHOCTH. P. No 297, 302. Cwm/p 4 (uH( OpMaIIMOHHO-pa3BUBAIOIIHI/ Oecena,
HckyccTBeHHbBIE CIYTHUKU 3EMITH. 1120, ymp. 19 pelieHue 3a1a4)
D).
24/24Vmmynbe Tena. 3aKOH COXpPaHEHUs] IMITYJIbCA. 1121, 22, ynp. Llem:3aKkoH coXpaHEHHs (poGIIeMHO — TOMCKOBBIH / ABpHCTUUECKAs Oecerna)
20 (2), ymp. 21 UMITYJIbCA..




2.

25/25PeakTHBHOE MBIOKEHHE. PakeTsl. 1123, ynp. 22 Llem:PeakTUBHOE IBUKEHUE (b OpMaIOHHO-pa3BUBAIONIHI/ Oecena, pelieHne
O6o6menue. (1). P. Ne325 (a 3aja4)
- B) Bapuanr
K.p.

26/26KonTposnpHas pabota Nelno Teme « 3aKOHbBI
B3aMMOJEHCTBYS U IBWOKECHHS TEI»

Kip1

(penpoayKTHBHBIH/ HHAMBUTyaNbHas paboTa)

Tema: Mexannueckne Kojae0aHus

M BOJIHBL 3BYK (10 4.)

27/1CBobonnbie konebanus. KonebarenpHbie 1124,25. P. Llem:Mexanuyeckue (nH( OpMaIOHHO-pa3BUBaIONIHI/ Oecena)
cucreMbl. MaTemaTu4ecKnii MasiTHUK. BemnuuHsl, No413, 424. KOJIeOaHusI. .
XapaKTepHu3yIoIne KoiedaTeaIbHOE IBIKEHHE. I126, ynp.24 dem:V3mepenne ycKopeHus
(3,5). cBOOOIHOIO NIAJICHUS C
[oaroroButse MIOMOIIIBIO MasiTHUKA.
st K JLp. Ne 3.

28/2. Jlabopatopnas padota Ne 3 «HccnemoBanue 1126, 27; Yup. JTp3 (9acTHYHO —TTOUCKOBBIN / HCCIIEOBATEIBCKAs
3aBHCHMOCTH TIEPHO/IA ¥ YACTOTHI CBOOOTHBIX 24 (6). nmabopatopHas paboTa)
KoneOaHNi HUTSHOIO MAsSITHAKA OT JJTHBI HUTH
29/3Konebanust rpy3a Ha npyxune. [IpeBpaiienne P. Ne420, 429. JTp4 Lem:TlpeBpamieHus (nH( OpMaTIIOHHO-pa3BUBatOIIHI/ Oecena)
SHEPTUU NPH KOJIeOaTETHHOM IBIKCHUH. I1 28, ymp. 25. MEXaHUYECKOI SHEPTUHU U3
3aryxaromue xkonebanms. Jlaboparopaas padota Ne 4. onHON (OPMEI B IPYTYIO
«HccnenoBanue 3aBUCUMOCTH TTeproia KojaeOaHmii
MIPYXUHHOT'O MasiTHUKA OT MacChl IPy3a U KECTKOCTH
MIPYKHHBDY
30/4Pemienre 3a1a4 Ha PACUET BENHYHH, P, Nod28; 427. dem: UN3yyeHne 3aBUCUMOCTHU (penponyKTHBHBIH / pelIeHne 3a/1a)
XapaKTEePU3YIOIINUX KoledaTeTbHOe TBUKECHHE. nepuoaa konebaHui rpysa Ha
BLIHy)K}IeHHI)Ie Kosebanus. Pe3oHanc IT 29,30 NPyXwWHe OT Maccbl rpysa.
31/5Pacnipoctpanenue Konebanuii B cpere. BomHsl. 131, 32. Llem:MexaHnndaeckre BOITHBI (nmH( OpMaTIIOHHO-pa3BUBatOIIHI/ Oecena)
Jmunaa Bomabl. CKOPOCTH pacpoCTpaHeHHsI BOIH. P. No 410, 414,

425.

IT 33, ymp. 28 (

1-3).

P. Ne435, 436,

437.
32/6 ByKOBBI€E BOJIHBIL. I1 34, 35, 36, lem:3ByKOBBIC KOJICOAHUS (D OpMaIOHHO-pa3BUBAIONIHI/ Oecena)

ymp. 30.
33/7 Pacnipoctpanenue 38yka. CKOpPOCTh 3BYKa. 1137, 38, ymp. Lem:Ycnosus (D OpMaIOHHO-pa3BUBAIOIIHI/ Oecena, peleHne
32 (1,2), ymp. PacIpoCTpaHEeHUs 3BYKa. 3a/1a4)
32 (5%)

34/8 Otpakenne 3ByKa. 3ByKOBOI Pe30HAHC. 11 39,40. em: SIBnenue 3ByKOBOro (po06IIeMHO — MOMCKOBBIH / AIBpUCTHUECKAs Oecena)

pE30HaHCa




35/9 O6o01IeHke 110 TeMe «MeXaHUIECKHE 3amauu B (TBOpYECKH — PEMTPOIYKTUBHBIN / perieHue 3a1a4)
Kosie0aHus M BOJIHBL. 3BYK.» TeTpagu
36/10 KonTponbHast pabora Ne 2 110 Teme BapwuanT k.p. K/p2 (penpoMyKTHBHBIN / HHIUBUAYaIbHAS paboTa)

«MexaHnueckre KoneOaHusI U BOJHBI. 3BYK».

Tema: DiekTpoMaruuTHoe noJe (17 4.)

37/1MarHuTHOE TI0JIe B ero rpadudeckoe 143, , Yop. 33 (nmH( OpMaTIIOHHO-pa3BUBatOIIHI/ Oecena)
HU300paXKeHue. ).
38/20mHOpOIHOE U HEOTHOPOHOE MOJTE. 1144 Ymp. 34
(2).
39/3HanpagiieHre TOKa U HATIPABIICHUE JTMHUI €ro I145. Yup. 35 [em: JIMHIT MarHATHON (mpoGiteMHO — TTOMCKOBHIH / ABpHCTHYECKas Oecena
MardATHOTO TOKA. (1,4,5,6). WHIYKIAH TPOBOTHUKA C TOKOM
40/4 Cuna, neiicTByOIIAs HA IPOBOJIHUK C TOKOM B 1146, ynp. 36 Cm/p 5 (1pobeMHO — TTIOMCKOBBIH / 3BpHCTHYECKas Oecera)
MarHUTHOM IIOJIE. (5).
P. Ne829 6), 1),
e), X).
41/50mpenereHre HAPABICHAS CHIIBI AMITEpa. [MonroroBuTth (mpoGiieMHO — TTOMCKOBHIH / ABpHCTHYECKas Oecena,
cooOrrenus. P. pemieHne 3a1aq)
Ne821.
42/6 TexHmdeckoe MPUMEHEHIE CHITBI AMITepa.
43/7 InayKiyst MArHUTHOTO TIONsT. MarHuTHbIH 1147, P. Ne831. (mH( OpMaTIOHHO-pa3BUBaIOIIHI/ Oecena)
TIOTOK. IT148.
44/8 slneHne dIEeKTPOMArHUTHOW HHIYKIIUH. I149. P. Ne903. Llem:YcTpoiCTBO reHepaTopa (TBOpUECKH — PENPOIYKTUBHBIH / ppoHTaNBHAS
VYop. 39 (1,2).. MIEPEMEHHOr0 TOKa. Y CTpOHCTBO | paboTa, TPEHUHT)
TpaHchopmaropa. [lepenaua
3JIEKTPUYECKOM SHEPrUU.
DNCKTPOMArHUTHBIC KOJICOaHMS.
CBoiicTBa 3J1€KTPOMArHUTHBIX
BoJIH. [IpuHuun neicTus
MHUKpO(OHa U
TPOMKOT'OBOPHTEISI
45/9 OmnpejeneHne HaMPaBICHUS UHIYKIIMOHHOTO [oaroroButse
TOKa. K
nabopaTopHOU
pabote Ne 4
46/10JIabopaTopHast pabota Ne 5. 1149 Hdp5 (9acTHYHO —TTOUCKOBBIN / HCCIIEIOBATEIBCKAS
«H3yueHne ABIEHUS HEKTPOMATHUTHON HHIYKINN. IoBTOpPHTS. nabopaTopHast paboTa)

P. Ne 902.




47/11TTonydenne mepeMEHHOTO ToKa. I'eHepatop I150. Yp. 40 Jdem:V3yueHre npuHIHTIA (nH)OpMaITMOHHO-pa3BUBAIONTHI/ Oecena)
MIEPEMEHHOTO TOKa. 1,2). neiicTBus Tpanchopmaropa
48/123neKTpOMarHUTHOE Moj1e. DJICKTPOMAarHUTHbIE II51.P. Ne Lem:TTpuHIMIBI PaJUOCBSI3HU. (uHdopManMoHHO-pa3BUBarONIHi/ Oecena)
BOJIHBL. 981, 982. 1152,
ymp. 42 (4,5).
P. Ne 987.
49/13UnTrepdepenuus cBeta. DIeKTpOMarHUTHAsI I1 53, 3agaun JTp6 Lem:SIBnerne naTepdeperHun | . (MH(OpMAIIMOHHO-pa3BUBAIOIINi/ Oecena)
NpUpoJIa CBeTa Ha cBeTa
MIOBTOPEHHE.
50/14 Jlabopatopnas pabota Ne6 «Habmonenue I1 54, 3amaun
CIUTOLIHOTO U JTMHEWYATOro CeKTPOB UCIYCKaHHsD» Ha
TIOBTOPCHHE.
51/15 TloBTOpUTENEHO-0000IAIONIHI YPOK [0 TEME ITo maTepuany (TBOpUYECKH — PENPOIYKTUBHBIN / pelieHne 3a1ad)
«ONEKTPOMATHUTHEIEC SIBJICHHSD. TJIaBHI 3
TECTOBOE
3aJaHue.
52/16 Koutponsnas pabora Ne 3 1o Teme - Kp3 (penponyKTHBHEIN / MHIUBUAYaTbHAS padoTa)
«ONEKTPOMATHATHOE TIOJIEY.
53/17 Pabora Hax omuOKamu.
Tema: CTpoenne aToma u aToMHoro siapa (11 4).
54/1PamnoaktuBHOCTE. MOnenu aToMoB. OTIBIT I1 55, 56. (nH( OpMaIIIOHHO-pa3BUBatOIIH/ Oecena)
Pesepdopra.
55/2PaanoakTHBHBIE TIPEBPAIIEHUS ATOMHBIX SIEP. 11 57. (nH(OpMaITMOHHO-pa3BUBAIONTHI/ Oecena)
OTBETUTH
NHCBMEHHO Ha
Bonpoc 3.
56/3DkcrepuMeHTaIbHBIC METOIBI HCCICIOBAHMUS I158, 59, 60. em:HabmoneHre TpekoB (D OpMaIIOHHO-pa3BUBAIOIIHI/ Oecena,
yactuil. OTKpBITHE TPOTOHA, HEUTPOHA. Ymp. 43 (1,2, yacTul B kamepe BunbcoHa. COCTaBJIEHUE KOHCIIEKTA)
3). VYeTpoiicTBo U eficTBre
CUETYMKA MOHH3HUPYIOIUX
YACTHIL.
57/4CocraB aTromMHOrO siipa. MaccoBoe 4ncio, I161, 62, 63. Lem:Monens onbiTa (uHdopManMoHHO-pa3BUBaroNIMil/ Oecena,
3apsAA0BOE UUCIIO. P. 1163 Peszepdopra. COCTaBJICHHE KOHCIIEKTa)
58/551nepuble cuibl. DHeprus cBs3u. Jledekt macc. I1 64, 65 (uHpOpMaIMOHHO-Pa3BUBAIOLIMI/ Oecena, peleHne
P.Ne 1178, 3ama4)
1179.
59/651nepusle peakuun. Jenenue sinep ypana. Llennas I1 66, 67. dem:Habmonenue nuneivareix | (MH(GOPMALMOHHO-Pa3BUBAIOIINI/ Oecena,
peakuus. Vnp.45. CIIEKTPOB MU3JIy4EHUS.
60/7 Snepusiit peaktop. Jlaboparopuas pabora Ne7 1168 Tp7 (mH(D OpMaTIIOHHO-pa3BUBAIONIHI/ Oecena, JISKITHs)
Nellzyuenne nenenus simpa ypana mo ¢pororpaduu [MoaroroBuTh HCCIIeIoBaTeIhCKast TabopaTopHas paboTa)

TPEKOBY.

COO00IIEHE 110




m71.

61/8 Atomuas sHepreTuka. bruonornyeckoe aeicTBre 1169, 70 dem:V3mMepeHue ectecTBeHHOTO | (MH(OpMAIMOHHO-pa3BUBAIONIHI/ Oecena,)

panuanu.JlaboparopHast pabora Ne8 «V3y4yenue J/p 8 panroakTuBHOro (hoHa

TPEKOB 3apsHKEHHBIX YaCTHI] IO TOTOBBIM JIO3UMETPOM

¢ororpadusm»

62/9 TepMmosinepHasi peakius. 172,73 (uHdopManMoHHO-pa3BUBaroNIMii/ Oecena,

COCTaBJICHHE KOHCIIEKTA)

63/10 O6o01IeHre U TTOBTOPEHHE MaTepHaa TeMbI [ToBTOpHUTH (TBOpUECKH — PENPOILYKTUBHBIH / OpraHU3alMOHHO

«CTpoeHue aToMa ¥ aTOMHOTO SIIpay. rinaBy 4. — JlenoBasi Urpa)

64/11 Koutponsras pabora Ne4 mo Teme «CtpoeHue - K/p 4 (perpoayKTHBHBIN / MHAMBHUAYaIbHAsS paboTa)

aToMa M aTOMHOI'O SIIIPa.

Pe3epBHoe Bpems: moBTOpeHue (6 4).

65/111oBTopenue Tembl «[ITOTHOCTE BemecTBay, 3amanue B (TBOpYECKH — PENPOXYKTHBHBIN / pelIeHne 3a/1a9)

«JlaBieHnE TBEPABIX TEN, KHUIKOCTEH U Ta30B). TETPaH.

«ApXHUMeZI0Ba CUIIa.

66/2I1oBTOpeHne TeMbl «MeXaHnIeCKUEe SBICHUS. 3anaHue B (TBOpUYECKH — PENPOYKTUBHBIN / pelieHne 3a1adq)

Nmmynse» TETpajH.

67/311oBTOpenne TemMbl « TeroBbIe SIBICHHS 3anaHue B (TBOpUYECKH — PENPOIYKTUBHBIN / pelieHne 3a1ad)

«Pabota. MomHoCTE», «DHEPTU» TETPAIH.

68/4I1oBTOpEeHNE TEMBI «DIICKTPOMAarHUTHHIE 3anaHue B (TBOpUYECKH — PENPOIYKTUBHBIN / pelieHne 3a1ad)

SIBTICHUSD» TETpaIH.

69/5I1oBTOpenne TeMbl «CBETOBEIE SBICHHUSD) 3amanue B (TBOpYECKH — PENPOIYyKTHBHBIN / pelIeHne 3a/1a1)
TETPaH.

70/6I"ooBast KOHTpOJIbHAsI padoTa. I'K/p (penpoayKTHBHBIN /MHOTOYPOBHEBOE

TECTHPOBaHHE)
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MOHMTOPUHT Y4eOHOM THCHUIIMHBI «DU3NKA)

MoHuTOpUHT y4eOHOM TUCHUIUIMHBI «(PHU3HKa» BKIIOYAET:

© MOHHUTOPUHT YPOBHS 00YYEHHOCTH YUYAIIUXCS O MIPEIMETY;

¢ MOHUTOPUHT  yYpOBHS  pa3BUTHS  y4amuxcsd  (COPMHPOBAHHOCTHM  OCHOBHBIX  BHJIOB
MO03HABATEIILHON JEATEIbHOCTH yUaIXCsl, B TOM YHCIIE ¥ UX TBOPUECKOTO MOTEHITHATIA).

C nenplo MpOBEpKH 3HAHWHM, YMEHUN M HABBIKOB YYAIIMXCS 1O Pa3HbIM pa3jeiaM U BCEMY Kypcy
yueOHol qucuuminie «Pu3nka» mpeycMOTPEH MOHUTOPUHT, BKIIOYAIOIINA B ce0sl:

e Bujabl KOHTPOJISI pe3yJbTATOB 00yYeHUA:

1. TlpenBapurtenbHbIii;

2. Texymwmii;

3. TemaTudeckuii;

4. Utorosbiii.

e @opMbI KOHTPOJISI Pe3yJIbTATOB 00y4YeHH:

1. KontponpsHbie pabOThI IO BCEM U3YYaeMbIM TeMaM IpeaMeTa «Puznkay;

2. TectupoBanue.

3. JIaboparopHble pabOThl  OOY4YalOLIeT0 M  KOHTPOJHMPYIOIIETO  XapakTepa, JJdOMallHue
nabopaTopHbIE pabOTHI.

4. uddepeHunpoBaHHbIE HHINBHUIyaTbHBIC TMCHMEHHBIC U YCTHBIE OMPOCHI.

5. Jloknaspl.

6. MynbTHMETUITHBIC TTPOCKTHI.

Baxnoe mecTto B (hOpMHUpPOBaHMM NPAKTUYECKAX YMEHHH M HABBIKOB Yy ydYalluXcs Ha YpOKax
($U3UKKH OTBOAMUTCS JEMOHCTPALIMOHHOMY JKCHEpPUMEHTY U (poHTaIbHOW JabopaTopHOil pabore.
duznyecknii IKCHEPUMEHT Ha ypokax ¢u3uku GOpMHUPYET Yy YydYallluXcsl HaKOIUIEHHBIE paHee
NPECTaBICHUsS O QU3NIECKUX SBJICHUAX M MPOIIECcaX, MOMOMHAET W PaCIINpsET KPyro3op yJanmxcs. B
XO0J1€ KCIIEPUMEHTA, MPOBOJAUMOrO YYAIIMMHUCS CAMOCTOATEIBHO BO BpeMs JabOpaTOpHBIX paboT, OHU
MO3HAIOT 3aKOHOMEPHOCTU (DU3MUECKUX SIBICHHUM, 3HAKOMATCS C METOJAMH HMX HCCIIEOBAHMS, y4arcs
paborate C (QU3NYECKUMH TPUOOpaMU M YCTAaHOBKAaMH, TO €CTh YYaTCsl CaMOCTOSTEIbHO JOOBIBATH
3HaHUS Ha MpakTuke. B pabouyeiil mporpamMme o ¢usnke st 7-9 KIaccoB MPeryCMOTPEHBI 00ydaromiue,
KOHTPOIIMPYIOIIHUE, TOMAIlIHKE JJa0opaTOpHbIE padOTHI.

HopMmbl o11eHOK.

HpI/I OLICHKC YpPOBHA YCBOCHHA yqe6H0r0 MaTcpuajia B YCTHBIX W NHCBMCHHBIX OTBCTAX YYCHHKOB
ClleyeT HUCXOAWTh W3 TOPJEMEHTHOTO aHalu3a 3HAaHWM, YMEHHH ¢ HaBBIKOB, YyYalllUXCS |
MPOU3BOANTH pacueT Kod(PuIMeHTa YCBOSHHUS MarepHana (TeMaTHUYeCKHH TEKYIIHH KOHTPOJIb),
CTETIeHH O0OYYEHHOCTH 10 COOTBETCTBYIOITUM METOIMKAM.

TexyiieMy KOHTPOJIO MOABEPraroTcs ywamuecs 7-9 kinaccoB B TeyeHHE 4-X y4eOHBIX UETBEpPTEH.
OneHuBaHue 3HaHUM U yMEHUN MPOBOIUTCS MO NATHOAUIBHON cucreme: 5 GamioB - "oriauuHo', 4
6anna - "xopouro", 3 6amna -"ynoBieTBOpUTENHHO", 2 Oaiia - "HeyJ0BIETBOPUTENIBHO" .

o Quenka omeemos V4auuxcs.
Ouemca «5» CTaBUTCS B TOM ciIyvdac, €Ciln yqamnﬁc;l ITOKAa3bIBACT BEPHOC ITOHUMAHUC (1)H3PI‘ICCKOI>1

CYIIIHOCTH PAacCMaTpUBAEMBbIX SIBJICHUW M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPUM, [aeT TOYHOE
ONpPENEICHUE M HCTOJIIKOBAHUE OCHOBHBIX IOHSATHUM, 3aKOHOB, TEOPUM, a TakKe MPaBUIbHOE
orpenencHrue (GU3NYSCKUX BEIIMYUH, UX CIUHUI] U CIOCOOOB H3MEPCHHUS;, MPABUILHO BBITOIHSICT
YepTeXH, CXEMbI, IpaUKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHy, COITPOBOXKAAET Paccka3 HOBBIMU

IIpUMEpaMM, yMeeT NPUMEHUTb 3HAHWS B HOBOM CHUTyallUM IIPU BBIIOJHEHHUM IPAKTUYECKUX



3aJlaHUi; MOXET YCTAHOBUTH CBSI3b MEXKAY M3y4aeMbIM U paHee M3yuYEeHHBIM MaTepuaIoM IO Kypcy
¢u3MKH, a TaKKe C MaTEPUAIOM, YCBOSHHBIM IPU H3YyYEHUH JPYTHX MPEAMETOB.

Ounenka «4» cTaBUTCS, €CIIM OTBET YYEHHKA YJIOBJIETBOPSIET OCHOBHBIM TPeOOBaHUSM K OTBETY Ha
OLIEHKY «5», HO 0e3 HCIONb30BaHMs COOCTBEHHOIO IUIaHA, HOBBIX HPUMEPOB, 0€3 MPUMEHEHUs
3HAaHUW B HOBOW CHTyalluu, O3 HCIOJIB30BAHMS CBSI3€l C paHee H3yYCHHBIM MaTepuaIoM |
MaTepUajoM, YCBOEHHBIM INpPU HM3YUYEHUU JPYIMX MPEIMETOB; €CIM Y4YalIUiics TOMYCTHJ OJHY
OLIMOKY WK He OoJiee JBYX HEIOUETOB U MOXKET UX UCIPABUTH CAMOCTOSTENIBHO WIH C HEOOJIBIION
IIOMOIIbIO YUUTES.

Onenka «3» cCTaBUTCS, €CIAM Yy4YallMiCAd NPaBWIBHO TIOHUMAaeT (U3NYECKYIO CYHIHOCTh
paccMaTpUBaeMbIX SBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AEIbHBIC MPOOENbl B
YCBOEHUHU BOMPOCOB Kypca (PU3MKU, HE MPENIATCTBYIOUINE JalbHEHIIEMy YCBOCHHIO TIPOrPaMMHOI0
MaTepuana; yMeeT IPUMEHATh I[IONY4YECHHbIE 3HAHUS P PELIEHUH MPOCTBIX 3aJad ¢
HCIIOJIH30BAaHUEM TOTOBBIX (hOPMYJT; AOMYCTHII HE Oosee oaHOoM Irpy0oit OMMOKK U IBYX HEIOYETOB,
He Oornee ofHOM rpy0Ooil 1 oHOM HerpyOoit omuoOkH, He 6oee IBYX-TpeX HErpyObIX OLIMOOK, OJJHOM
HerpyOoil olmMOKH U TpeX HEI0UETOB; TOMYCTUII YEThIPE UITU STh HEJIOUETOB.

Ouyenka «2»CTaBUTCS, €CIOU Y4YallMHCA HE OBJAJE] OCHOBHBIMU 3HAaHUSIMHU MU YMEHUSMHU B
COOTBETCTBUHM C TpPeOOBAaHMUSAMHU TNPOTPaMMBI M JIOMYCTHJI OOJbIIe OMMOOK W HEJOYETOB, UYEM
HEOOXOMMO AJISl OLIEHKH «3».

Ouyenxa nUCbMeHHbIX KOHMPOAbHLIX padbom.
Ouenxa «5» craBuTCH 3a pa60Ty, BBIITOJIHCHHYIO IMTOJIHOCTBIO 0e3 omunooK U HCOO04YCTOB.

Ouenka «4» craBuTcs 3a pabOTy, BBHINOJHEHHYIO MOJHOCTHIO, HO NMPU HAJIWYMU B HEl He Oonee
OJTHOM HerpyOoil OIMOKHM U OJHOTO He04eTa, He 0oJiee TpeX HEe0UETOB.

Ouyenka «3» CTaBUTCS, €CIM yYEHUK TNPAaBWIHLHO BBITIOTHWI HE MeHee 2/3 Bceil paboThl WU
JIOTTYCTHJI HEe OoJiee OAHOW Tpy0oi OMMOKK M JABYX HEA0UYETOB, HE Oosee OJHOM rpy0oil OmMOKN 1
OJHOM Herpy0Ooil ommOku, He Oojee Tpex HEerpyoObIX OMIMOOK, OTHOW HEerpyOod ommOKH U Tpex
HEJI0YETOB, IPU HAJTUYUU YEThIPEX-TISITH HEJJOUETOB.

Ouenka «2» CTaBUTCS, €CIIM YUCIO OUIMOOK M HEOYETOB MPEBBICHIIO HOPMY JUISI OLEHKH «3%» WIIH
MPaBUJILHO BBITIOJTHEHO MEeHee 2/3 Bcell paboThI.

Ouenka 1abopamopHbvlx padbom.
Ouyenka «5» CTaBUTCS, €CIU YyYalIWICs BBIMOJIHSAET PabOTy B TMOJTHOM 00BEME C COOJIOICHUEM

HEOOXO0IMMON MOCJIeI0BaTEeIbHOCTH MPOBECHUS OMBITOB W M3MEpeHuil. Bce ombIThI MPOBOIUT B
YCIOBUAX W PCKUMAX, O6CCH€'—II/IBaI-OHII/IX IMOJIYYCHHUEC IIPAaBUJBHBIX PE3YJIbTATOB W BBLIBOJOB.
ColGmoiaeT TpeboBaHMs MpaBui 6e30MacHOro Tpyaa. B oTuere npaBuiIbHO M aKKYpaTHO BBITOIHSET
BC€ 3aIlucu, Ta6J'II/IHBI, PUCYHKH, YCPTCIKH, l"panI/IKI/I, BBIYUCIICHUSA; MMPABUJIBHO BBIIIOJHACT aHAINU3
IIOTPELIHOCTEH.

Ouenka «4» CTaBUTCs, €CIIU BBINOJIHEHBI TPEOOBaHMS K OLEHKE «5», HO OBbLIM JIOIMYILUEHO J1Ba-TPU
HesoueTa, He 6ojee 0HON HerpyOoil OIMOKY U OTHOTO HE0ueTa.

Ouyenka «3» CcTaBUTCA, €CIIM pabOTa BBHITIOJTHEHA HE TMOJHOCTHIO M OOBEM BBIMOJIHEHHOW YacTH
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paboThl TakoB, 4YTO IO3BOJIAET IOJIYYMTH IPABWJIbHBIE DPE3YJIbTaThl M BBIBOJBI; €CIM B XOJ€
IIPOBEJICHHSI OMBITA U U3MEPEHHH OBUIH JOMYIIEHBI OITHOKH.

Ouenka «2» craBuTCs, €ciau paOoTa BBHINOJHEHA HE IMOJHOCTBIO M OOBEM BBINOJIHEHHOW 4YacTH
paboThl HE TMO3BONISET CIENaTh NPABWIBHBIX BBIBOAOB; €CJIM ONBITHI, U3MEPEHUS, BBIYUCICHHUS,
HaOJII0A€HUS IPOBOAMIIMCH HEMPABUIIBHO.

Bo Bcex cinydasx OIeHKa CHUXKAETCS, €CIIM YUYEeHHK He COOJII0Jall TIpaBuila TEXHUKU 0€3011acHOCTH

[lepeuenv owubox.
I'pyosie oumuoku.

He3nanue onpeneneHuii OCHOBHBIX MOHSITHM, 3aKOHOB, MPAaBWJ, OCHOBHBIX MOJIOKEHHN TEOpHH,
(hopmy, OOIIETIPUHATHIX CHMBOJIOB 0003HAUEHUS (PU3MUECKUX BEIMYNH U SUHUI] UX U3MEPEHUS.
Heymenue BbIIENIATh B OTBETE IJIaBHOE.

Heymenne mnpumeHsTh 3HAHUS [UIsl PEIICHHUs] 3a1ad W OOBSICHEHUS (U3HYECKUX SIBICHUH;
HENPaBUJILHO CPOPMYIHPOBAHHBIE BOMPOCH 3a7aul UM HEBEPHOE OOBSICHEHHE XOJla €€ PEIlCHUs;
HE3HaHHE IPUEMOB PEIICHHS 3a/1a4, AHAJIOTUYHO paHee PEIICHHBIM B KJIacCe; OLUTHOKH.

Heymenue untaTth 1 CTpOUTH TpaUKK U TPUHIIUTTAATHHBIE CXEMBI.

Heymenue moaroroButh K paboTe YCTAHOBKY MJIM JJaOOpaTOpHOE OO0OpYAOBaHHUE, IMPOBECTH OIIBIT,
HE00XOIMMBIE PacUeThl WIIH UCIIONIb30BATh MOMyUYEHHBIC JTAHHBIE JIJIS1 BRIBOJIOB.

HeOpexxnoe oTHOIIIEHNE K Ta00paTOPHOMY 000PY0OBAaHUIO U U3MEPUTEIHHBIM MPUOOpaM.

Heymenue onpeneauTs 1eHy IeICHUS H3MEPUTEITBLHOT0 MPUOOpa.

Hapymenne tpeboBanuii mpaBun 6€30MacHOro Tpy/Aa MPHU BHIMOJIHEHUN YKCIIEPUMEHTA.

Hezpyoubie omuoku.

Herounoctu ¢opmynupoBok, ornpeneneHuil, MOHATHI, 3aKOHOB, TEOPUH, BbHI3BAaHHBIC HEMOTHOTOM
OXBaTa OCHOBHBIX TMPU3HAKOB OMPEICIIIEMOro TMOHSTHS, OIIMOKHW, BBI3BAaHHBIC HECOOIIOICHUEM
YCJIOBUH MPOBEICHUS OMBITA HIIM U3MEPEHUH.
OmuOku B YCIOBHBIX OOO3HAUEHUSX HA MPHUHIMIHAIBHBIX CXeMaX; HETOYHOCTH YepTexXei,
rpauKoB, CXEM.
[Ipomyck niin HETOYHOE HANTUCAHUE HAUMEHOBAHUHN €IMHUI] (PU3UUYECKUX BEIIMYUMH.
HepannonanbHbIil BRIOOp X0/1a peleHusl.

Heoouemvbt.

HepammonanbHble  3amWcd  TPU  BBIYMCICHUSX, HEPalMOHAIBHBIE TPUEMBl  BBIYMCIICHUH,
npeoOpa3oBaHMii ¥ peLICHUH 3a1a4.

Apudmernueckue omMOKM B BBIYUCICHHSX, €CIU ATH OLUIMOKKA rpy00 HE HCKaKalOT PeajbHOCTb
MOJTyYEHHOT O Pe3yyIbTara.

OTnenbHbIE NOTPEIIHOCTH B (POPMYJIMPOBKE BOIIPOCA UM OTBETA.

HebpexxHoe 3anonHeHne 3anucei, YepTexei, cxem, rpapuKoB.

Opdorpaduueckne 1 MyHKTYaIlMOHHBIE OLTUOKH.

Tecmul: «5» — Boitonuenue 3agauns Ha 88 — 100%; «4» - Ha 62 - 86%; «3» — Ha 36 - 60%;«2»
- Ha 0—34%;



Jlureparypa.

Yuebno-memoouueckue nocoous ons yuumeins.

1. «Meroauka pemeHuss 3aad B CPEAHEH IIKOJIE».
«IIpocsewernuey 1987 200.

2. «®Dusuka. [Toypounslie pazpabotku 1o ¢pusuke k yueonuky A.B. Ilepsimkuna, E.M. I'yTHHK
«Duzuka — 9»; B.A.Bonkos. Mocksa «BAKO» 2004 200.

C.E. Kameneyxuu, B.Il. Opexos,

Hononnumenvras aumepamypa ons y4aujuxcs:

«®Pu3uka. CripaBOYHHK MIKOIBHUKAY; Dunonoeuveckoe obwecmso «Cnosoy, 1995 200.
«3abaBHas pusukan, JI. anenepmrenin. «/Jemckas iumepamypay, 1993 200.

«®uzuka 7 — 11 xnacc. CnoBapsp mwkonsHuka»; Jux FO.U. «/[poga», 1997 200.
«3anumarensHas ¢pusukay; [lepervman A.U. «Hayxay, 1990 200.

«Du3nKka B MOCIOBHIIAX, 3arajikax u ckaszkax». Tuxomuposa C.A. «Hosas npeccay, 2002 200.

agrwONOE

ITepedyenb nuppoBbIX 00pa3oBaTeIbHBIX pecypcoB U BeOcaiiToB UHTepHeT.

[[Iupokuii BBIOOP SJIEKTPOHHBIX TOCOOMI TMPEACTABIECH B €IWHON KOJUIEKIHMH IH(PPOBBIX
00pa3oBaTeNbHBIX PeCcypcoB: http://school-collection.edu.ru/.

Ilepeuenv Web-caiimos, pekomendyemuix 0151 UCNOIBb308AHUSL 8 pAbOMe YUUMenIMU PUUKU.

Ne | Hazeanue caiima unu cmamou
n/

Cooepoicanue Aopec (URL)

http://www.chem.msu.su/rus/sch
ool/chemistry meth/welcome.ht
mi

1. | XKypnan «®Pu3uka: MeTonuka
MIperoaBaHusl B IIKOIE»

ConeprxaHre HOMEPOB ¥ aHHOTAIUU
craTel )KypHaja

2. | UadopmanuonHo- http://www.chem.msu.su/rus/sch
00pa3oBaTeIbHBIN CAalT MO (hHU3HKE. ool

3. | C—BOOKS. Jlureparypa o dhusmke. http://c-books.narod.ru
4, [epcoHaNbHBIN CAWT yIUTEIS Ione3ubie coBeThI, 3B heKTHBIC http://eqworld.ipmnet.ru/indexr.ht
(huzuky. OITBITHI, HOBOCTH (DH3UKH, m
BUPTYaJIbHBIH PEHETHTOD,
KOHCYJIBTAIIMH, UCTOPHsI (DH3UKH.
5. | Penerutop no dusuke. [Tomorb 1o Gu3KKe NTKOTBHUKAM. www.miramag.ru/web
6. | Mup dusuku CnpaBounast nHpoOpMmanus, HoBoctd | http://www.chem.km.ru
HAYKH
7. | OnopHbIE KOHCIIEKTHI MO (QU3HKE. [ToypouHbIe KOHCTIEKTHI JUTs http://physic.hl.ru
ITKOTPHHUKOB 8-11-X KitaccoB
8. | Poccuiickuii 00pa3oBaTenbHbIi Korurexmus 3KcriepuMeHTOB 110 http://experiment.edu.ru/catalog.

[Moprai. ¢duznke.

asp

[TonHbII mepedYeHb JJICKTPOHHBIX O0pa3OBaTENbHBIX W3JAHWA MOXHO HAWTH B IMOCOOUHU
«MUHTEPHET — yuuremo: ®usuka» A.D.Ilymxkapés u np. Yensbunck, «Barnany, 2006r. (DnekTpoHHbIE
u3laHusl 00pa3oBaTeNbHOr0 Ha3HA4YeHUs)». B mocobuu paccMaTpUBarOTCS BO3MOKHOCTH MPUMEHEHUS
uH(pOPMaIIMOHHO-00pa30BaTeNIbHBIX pecypcoB MHTepHET B yueOHOM mporiecce. JJaHbl peKOMeHAaluu 1o
pabore ¢ MHTepHeT 1 OombIas MoAOOpKa aApecoB CATOB C KPAaTKUM ONUCAHHEM coJepx aHus: 47caiiToB
yuautento ¢Gusnku, 21caldT yuurento, mnpenoparoiieMy (QpuU3nKy Ha TpodUILHOM YypOBHE;, 7 CaWTOB
YUUTEISAM, pa3paldaThIBAIOIIMM AJIEKTUBHBIC KypChl, 3 calTa JUIsl MOATOTOBKM IIKOIBHUKOB K EI'D, 5
CalTOB JJI NOATOTOBKH LIKOJIBHUKOB K OJIMMITHAJaM.


http://school-collection.edu.ru/
http://www.chem.msu.su/rus/school/chemistry_meth/welcome.html
http://www.chem.msu.su/rus/school/chemistry_meth/welcome.html
http://www.chem.msu.su/rus/school/chemistry_meth/welcome.html
http://www.chem.msu.su/rus/school
http://www.chem.msu.su/rus/school
http://c-books.narod.ru/
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://www.miramag.ru/web
http://www.chem.km.ru/
http://experiment.edu.ru/catalog.asp
http://experiment.edu.ru/catalog.asp

r6OY COLU N2 232 AfIMUPAJITEMCKOIO PAOHA CAHKT-NETEPBYPTA, Mpokodbesa Hatanbs AHaTonbesHa, MpeKTop
30.12.2021 11:24 (MSK), CepTudukat N2 0ASA6F0067AD1AB14011AA6555581845




