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Pabouast mporpamma ydueoHoro npeamera «dusuka» cocrarieHa B cootBercTBuu ¢ DI'OC
000 u ®AOII O0O0.

Janee He0OXOAMMO CKOPPEKTUPOBATH PabouyIo MporpaMMy 1o GU3HKe ¢ y4eTOM OOIIUX U
WH/IMBUYaIbHBIX OCOOCHHOCTEW U 00pa3oBaTeIbHBIX NOoTpeOHOCTeH 0Oyuatommxcs ¢ 3I1P.
Pabouas nporpamma no yue6Homy npeamery «Pusnka» (gagee COOTBETCTBEHHO - IPOrpaMma
no usuke, GU3MKa) BKIIFOYACT MOSCHUTEIBHYIO 3alIUCKY, COACpX)aHUE 00yUeHUS, INITAHUPYEMbIC
pe3yJIbTaThl OCBOCHUS IIPOTPAMMBI 110 (U3HKE.

1) HOACHUTEJIbHASA 3AIINCKA

[Tporpamma no (puzuke Ha ypoBHE OCHOBHOTO O0IIer0 00pa30BaHus COCTABIEHA HA
OCHOBE TIOJIOKEHUH U TpeOOBaHUH K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM yPOBHE OCHOBHOM
obOpasoBarenbHO MTporpammsl, npeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéToM
denepanbHO pabovelt IpOrpaMMbl BOCIIUTAHUS U KOHIICTIIIUH MIPETIOIaBaHus y4eOHOTO
npenmMera «Puznkay.

Copneprkanue mporpamMMel 1o (pU3MKe HapaBIeHO Ha (HOPMUPOBAHHUE €CTECTBEHHO-
HAYYHOU rPaMOTHOCTH O0YUaIOIUXCS U OPTaHU3aINI0 U3yYeHU (U3HUKH Ha ACSITENbHOCTHON
ocHoOBe. B mporpamme o ¢pu3nKe yYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO TIpeIMEeTa B
peanuzauuu TpedoBanuii ®I'OC OO0 k mIaHupyEeMbIM TUYHOCTHBIM U METANPEAMETHBIM
pe3ynbTrataM o0yudeHus, a TAK)Ke MEXIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs.

[Tporpamma 1o ¢pu3MKe yCTaHABIUBACT pacIipeelieHue y4eOHOro MaTepuasa mo rojaam
o0OydeHus (10 KJlaccam), mpejiaraeT MPUMEPHYIO MOCIEA0BATEeILHOCTh U3YUECHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO COIEPKAHUS U yUETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[Tporpamma 1o ¢usnke pazpaboTaHa C HENbI0 OKAa3aHUS METOIUIECKOM MOMOIIN YUUTEIIO
B CO3aHUU paboyel MPorpaMMBl 10 y4eOHOMY MPEAMETY.

®dusnKa ABIAETCS CUCTEMOOOPA3YIOIIUM JJII €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEMETOB,
MOCKOJIbKY (PM3NUECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBIEHUH, H3y4aeMbIX XUMHEH,
Ouonoruei, actpoHoMueN U (pu3NYECKOM reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IPeI0CTaBIseT Harboee sicHble 00pa3iibl MPUMEHEHHS] HAyYHOT'O0 METOo/1a
MO3HAHMS, TO €CTh CIIOCO0A MOIyYEHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa U3 TIaBHBIX 337ja4 PU3NUIECKOr0 00pa3oBaHUs B CTPYKTYpe 00IIero oopazoBaHMsl
COCTOMT B (QOPMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe y
o0ydaromuxcs.

Nzydenue ¢pusnku Ha yriayOaEéHHOM ypOBHE MPEATNoaraeT OBIaJAeHNE CIeTyOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTh: HAYYHO
OOBSCHATH SIBJICHUS, OLIECHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAYYHBIE IOKA3aTENbCTBA AJIS MOTYYEHUS
BBIBOJIOBY.

Llenu u3yuyenus (pU3MKKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs OMpeEICHbI B
KOHUEMNINH NpenojaBaHus yueoHoro npeamera « @u3nka» B 00pa3oBaTeIbHbIX OPraHU3aALUIX
Poccuiickoit @enepannu, peaan3yomux OCHOBHbIE 00111e00pa30BaTeIbHbIE POTPAMMBI.

[enu nzyyenust pU3UKu:

- IpUOOpeTeHne UHTEpeca U CTPEMIICHHS 00YJaIOLINXCS K HAYYHOMY M3YUYEHUIO TPUPO/IHI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE NPECTABICHUN O HAYYHOM METOJIE MO3HAHUS U (JOPMUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPY>KAIOLIIM SIBICHUSM;

- (hopMuUpOBaHNE HAYYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa U3yYeHHs OCHOB CTPOCHUS MaTepHH
U (yHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

- (hopmupoBaHme npeacTaBIeHUHN 0 POy (PU3UKHU ATt pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;

- pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyayiiei npodeccuoHanbHON AeATEIbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHIIIEMy OOYYSHHIO B 3TOM HaIPaBJICHHH.



JlocTuxkeHue 3TUX Leei mporpaMMal o (GU3HKE Ha ypOBHE OCHOBHOTO OOILIEro
00pa3oBaHus 00eCIeUnBACTCS PEIICHHEM CIICAYIOLINX 3a1a4:
- IpHOOpETEeHNE 3HaHUH O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHHUUECKUX, TEIIJIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
- IpHOOpETEeHNE YMEHUN ONUCHIBATh U OOBIACHATDH (hU3UUECKUE SBJICHUS C UCIIOJIb30BAHUEM
MOJTYyYEHHBIX 3HAHUM;
- OCBOCHHE METO/IOB PELICHH MPOCTEUIINX PACUETHBIX 33/1a4 C UCIIOJIb30BAaHUEM (DU3MUECKUX
Mo/ieJiel, TBOPUECKUX U MPAKTHUKO-OPUEHTUPOBAHHBIX 33]1a4;
- pa3BUTHE YMEHUN HAOIIOaTh MPUPOHBIE SBJICHUS U BBIIOIHATH OIBITHI, Ta00OPAaTOPHbIE
paboThI U IKCIIEPUMEHTATBHBIE HCCIIEAOBAHNUS C UCTIOIh30BAHUEM H3MEPUTEIBHBIX PUOOPOB;
- OCBOCHHUE PUEMOB PabOTHI ¢ MHPOpMaIHel (PU3NIecKOro coep>kaHusl, BKI0Yas
UH(OPMAIIHIO O COBPEMEHHBIX JIOCTIKEHUSIX (DU3UKH, aHATTN3 U KPUTHUECKOE OICHUBAHUE
nHpopmanuu;
- 3HAKOMCTBO CO chepamu MPoPeCCHOHATBHON IeITeTbHOCTH, CBI3aHHBIMHE C (DU3HKOM, U
COBPEMEHHBIMH TEXHOJOTHUSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSAX (PU3HMUECKON HAYKH.

[Tpemnaraemslii B mporpamMme mo Gpu3uke nepedeHb JIa0opaTOPHBIX padOT U OIBITOB
ABIISIETCS. PEKOMEHIATEeNbHBIM, YUUTENb JIeTaeT BEIOOD NP MPOBEACHUHN JTa00PATOPHBIX PadOT U
OTIBITOB C YYE€TOM UHIUBUYAIBHBIX OCOOCHHOCTEH 00YyUYaromuXCsl, CIUCKA SKCIIEPUMEHTAIBHBIX
3aJjaHul, MIpeiaraeéMbIX B paMKaX OCHOBHOT'O TOCY/IapCTBEHHOT'O IK3aMeHa Mo (pusmke.
Mecto yuebHoro npenmera « Ou3nkn» B yueOHOM miane OO0Iee Yuciio 4acoB ISl U3yYCHUS
¢dusuku Ha 6a30BOM ypoBHE - 238 yacoB: B 7 kiacce - 68 yacoB (2 yaca B HeJIeN0), B 8 Kiacce -
68 yacoB (2 gaca B Heneno), B 9 kinacce - 102 yaca (3 yaca B HeZIemio).

2) COAEP KAHUE YYEBHOI'O IPEJIMETA «®PU3UKA»
COILEPKAHUE OBYYEHUS B 7 KIIACCE

®u3nka u e€ poib B IO3HAHUU OKPYKAIOUIEro MUpa.
®u3suka - HayKa o npupoje. SBienns npupoapl. Pusnyeckue sABICHNS: MEXAaHUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Oduznyeckue BeanunHbl. M3mepenne pusndeckux BennuuH. Ouznueckrue npuOopsl.
[TorpemHocTs n3MepeHuit MexayHapoaHasi cuctema eIMHHII.
Kak ¢usuka u qpyrue ecTeCTBEHHbIE HAYKH U3y4aroT TPUpoy. EcTecTBeHHO-HAayYHBINH METO
MO3HAHUS: HAOIIOeHHE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABUKEHHE THIIOTE3, YKCIIEPHUMEHT
0 TIPOBEPKE TUTIOTE3, 00BsICHEHHE HaOII01aeMoro siBiieHUsI. Onrcanue GU3NIeCKuX sIBJICHUHN C
IIOMOILIBIO MOJIEIIEH.
JeMmoHcTpanmy.
MexaHuveckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
®dusndeckue TpruOOPHI U MPOLIETypa MPSIMBIX H3MEPEHUN aHATOTOBBIM U IIU(PPOBBIM ITPUOOPOM.
JlaboparopHbie pabOTHI U OTIBITHI.
Omnpenenenne HeHbl JeIeHNs HIKaIbl K3MEPUTEIBLHOTO MpUdopa.
N3mepenne paccTosTHUM.
N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.
Ornpenenenne pa3MepoB MaJbIX TEJ.
N3mepenne Temneparypsl IPU TOMOIIN KUAKOCTHOTO TEPMOMETpPA M TaTYNKA TEMIIEPATYPHI.
[IpoBenenue uccien0BaHus MO MPOBEPKE TUIOTE3bI: JATbHOCTh MOJETA MIApUKa, MYLIEHHOTO
TOPU30HTAIIBHO, TeM O0JIbIle, YeM OO0JIbIlIe BHICOTA ITyCKa.
[lepBoHavasibHBIE CBEJIEHUS O CTPOCHUHU BEILIECTBA.
CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOLINE TUCKPETHOE
CTpPOEHHE BEILECTBA.
JBmxenue yactuil Beniecta. CBsi3b CKOPOCTH JBHKEHUS YACTHUI] C TEMITEPATYPOI.
BpoynoBckoe nBmwxkenue, nuddysus. BzaumoaeiicTBiue yacTHIl BeIIeCTBA: TPUTHKEHUE
OTTAJIKUBAHUE.



ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHE ra30B, JKUJIKOCTEH U TBEPABIX (KPUCTATUIMYECKUX )
Tes. B3aumMocBsi3b MEX1y CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHhIX COCTOSIHUSAX U HX
ATOMHO-MOJIEKYJIIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
JeMmoHcTpanuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6mronenue nuddys3un.

Habmronienue siBieHuii, 00bACHIIOUMXCA MPUTSHKEHUEM HIIM OTTAIKUBAHUEM YaCTHI] BEIIECTBA.
JlaboparopHbie pabOTHI U OIIBITHI.

OrneHka IraMeTpa aToMa METOJIOM PSIOB (C UCIob30BaHueM (pororpaduii).

OnbITHI IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

JIBr>KEHME U B3aMMOJICICTBHE TEIL.

Mexanuueckoe Br>xkeHne. PaBHomepHOe 1 HepaBHOMepHOe JBHkeHHEe. CkopocTh. Cpenusis
CKOPOCTbh MPU HEPABHOMEPHOM JIBH>KCHHH. Pacuér myTH U BpeMeHU JABUKCHUSI.

SIBnenue nnepuuu. 3aKoH UHEpUUU. B3auMoeiicTBre Ten Kak NpuYrMHa U3MEHEHHSI CKOPOCTH
JBIDKEeHUsS Tell. Macca kak Mepa nuHepTHOCTH Tena. [1noTHocTh BemecTBa. CBs3b TNIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIeCTBa.

Cuta Kak XxapakTepHUCTHKa B3auMoaecTBus Ten. Cuta ynpyrocTtu u 3akoH ['yka. M3mepenue
CHUJIBI C TOMOILBIO AUHAMOMETpA. SIBJI€HHE TArOTEHUs U cuia TshkecTh. Cuila TSKeCTH Ha
npyrux mianerax. Bec tena. HeBecomocts. CrioxeHue cuil, HaMpaBJIEHHBIX 110 OJHOW MIPSMOIA.
PaBHognelictByromas cuit. Cuia TpeHusi. TpeHue CKOJIbXeHus U TpeHHe MoKos. TpeHue B
MIPUPOJIE U TEXHHKE.

JlemoHcTpanuu.

HabGmonenrne MexaHH4ecKOro JBUKEHHUS Tea.

N3mepennie CKopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Habmronenune siBjaeHUs] HHEPIUH.

Habmroienue n3MeHeHns: CKOPOCTH TIPH B3aUMOJICHCTBUH TETl.

CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJL.

CroxxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.

JlaGopaTopHbie pabOThI U OTBITHI.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBHKEHUS (IIIapUKa B KHUAKOCTH, MOJIEIN
ANEKTPUUIECKOTO aBTOMOOUJIS U TaK Jlajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WIIH [IapyKa M0 HAKIIOHHOW TIOCKOCTH.
Ornpezenienne mIoTHOCTU TBEPJOTO Tea.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsHKEHUS (eopMaliin) NpyKUHbI OT
MIPUIIOKEHHOM CHIIBI.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBiieHne TBEPIBIX TEI, )KUIKOCTEN U Tra30B.

Hasnenune. CriocoObl yMEHBIIICHUS U YBEIMUCHUS JIaBiieHus. [laBieHue ra3a. 3aBHCUMOCTh
JaBJeHus ra3za ot 00béma, TeMmeparypsl. [lepenada naBneHust TBEPABIMH TEIAMH, KUIAKOCTIMU
n ra3amu. 3akoH Ilackamns. ITneBMaTHndyeckre ManTuHbI. 3aBUCHMOCTD JaBJIEHUS KUIKOCTH OT
riyoussl. 'uapocratnyeckuit mapagokc. Coobmaromiuecst cocyasl. [ uapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe napneHue. [[pudauHbI CyecTBOBaHUS BO3IYIIHON 000JI0YKH
3emumn. OnbiT Toppudenu. M3mepenne atMmochepHOTo TaBiIeHHs. 3aBUCHMOCTh aTMOC(EpHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mMepeHus: atMochepHOro JaBJICHUS.
JleticTBHE KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX Tell0. BeITasikuBaromias (apxuMenoBa) cuia.
3akoH Apxumena. [TnaBanue ten. Bo3ayxomnaBanue.

JemoHcTpanmu.

3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATypBhI.

Ilepenada naBneHuUs KUIKOCTHIO U Fa30M.



Coo0maronyecs: CoCy/Ibl.
I'mppasinyeckuii pecc.
[IposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.
3aBUCHUMOCTD BBITAIKUBAIOICH CHIIBI OT 00bEMa MOrPYKEHHON YaCTH Tea U TUIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
VYcnoBue miiaBaHus TeN: INIABAHUE WK MTOTPY>KEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEM TE€Ja U KUJKOCTH.
JlaGopaTopHbie pabOThI U ONBITHI.
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YaCTH
Tena.
Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUIAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT
MAacchl Tea.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOILIEH CUJIbL, JEHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT 00BbEMA MOTPyKEHHOHN B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
KoHcTpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKH U OIpEeesIeHHue €€
IPy30II0ABEMHOCTH.
Pabota u MoutHOCTh. DHEprusl.
Mexannueckas pabora. MOIIHOCTb.
[TpocThie MexaHU3MBI: pblYar, 6JI0K, HAKJIOHHAS MIIOCKOCTh. [IpaBuiio paBHOBECHS phluara.
[TpumeHeHre npaBuiia paBHOBECHUS pblyara K 0JI0KY. «30JI0TO€ IPABUIIO» MEXAHUKH.
Koaddunument nonesnoro aeiicteus (nanee - KIT) mpocteix mexanusmos. [IpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexanunueckas sHeprus. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpamienue oqHoro Buaa
MEXaHUYECKOM dHEpruu B ApYyroil. 3aKkoH COXpaHEHUS SHEPTUN B MEXAHHUKE.
JeMoHcTpanuu.
[Tpumepsl TPOCTHIX MEXAHU3MOB.
JlaboparopHbie pabOTHI U OTIBITHI.
Omnpenenenne pabOTHI CHIIBI TPEHUS P PABHOMEPHOM JIBMXKEHUU TeJla 10 TOPU30HTAIIbHOM
MOBEPXHOCTH.
HccenenoBanue ycioBUi paBHOBECHUS phlyara.
N3mepenne KI1/] HakTOHHOM MITOCKOCTH.
W3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

COILEP/KAHUE OBYYEHMUS B 8 KIIACCE
TerutoBbIe ABIECHUA.
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTpOEHUS BellecTsa. Macca n
pa3Mepbl aTOMOB U MOJIEKYJ1. OTIBITHI, MOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHHS MOJIEKYJIIPHO-
KMHETHYECKOU TEOpHH.
Mopenu TBEPIOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSTHUMN BemecTBa. Kpucrammmyeckue u
amopdusle Tena. OOBbsICHEHNE CBONCTB ra3o0B, KHUJIKOCTEH U TBEPIBIX TEJ HA OCHOBE MOJOXKEHUN
MOJIEKYJIIPHO-KHHETHYECKON TeopuH. CMauMBaHUE U KalWJUISIPHBIC SIBJIICHUS. TeIIoBoe
pacIIupeHHe U CXKaTHE.
Temneparypa. CBs13b TeMIEpaTypsl CO CKOPOCTBHIO TEILUIOBOTO ABMKEHUS YacTUL. BHyTpeHHA
sHeprus. CriocoObl M3MEHEHHs BHYTPEHHEH HEPruy: TeIIonepeiaya i CoBepIIeHne paboThlI.
Buasl Temonepenadn: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3TyUEHNUE.
KonndecTBo TemioTsl. Y aenbHast TEMIOEMKOCTh BellecTBa. Termioo0MeH U TerIoBoe
paBHOBecHe. YpaBHEHUE TeIUIoBOro Oananca. [lnaBienue u oTBepaeBaHNe KPUCTAITMUECKUX
BEIIECTB. Y AenbHas TeIoTa riasienus. [lapoodpasoBanue u konaeHcanus. Mcnapenue.
Kunenue. Y nenpHas temiora napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATyPbl KUIIEHUS OT
aTMOC(EpHOTO JTaBICHHUSL.
Brnaxnocts Bo3myxa.



OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOPaHHUs.

[Tpuniuns! paboTs! TeroBbix aurareneid KI1J[ teroBoro apurarens. TemnoBsle 1BUTATENN U
3aIUTa OKPY’KaIOLEN Cpebl.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECcCax.

JemoHcTpanuu.

Habmionenne OpoyHOBCKOTO JBUXKEHUSI.

Hab6mronenue nuddysun.

HabumroneHue siBneHui cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

HaOnroneHue TeninoBoro pacuMpeHus Tell.

M3MeHeHue 1aBIeHU ra3a MpH U3MEHEHNH 00bEMa M HarpeBaHUU WIIA OXJIAXKICHUH.

[TpaBuiia u3MepeHMs TEMIIEPATYPBI.

Bunae! Tenonepenayn.

OxJnakaeHre Npu COBEPLUIEHUN PabOTHI.

Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIaMHU.

CpaBHeHuE TEIIIOEMKOCTEN Pa3JINYHBIX BEILECTB.

Habmonenue kumneHus.

HaOGnroneHue nocTosHCTBa TEMITEpaTyphl IPHU IUIaBICHUU.

Mopenu TEeIIoBbIX JBUTATEIEH.

JlaGopaTopHbie pabOThI U ONBITHI.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OneITHI IO BEIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OnpIThI 10 HAOJIOAEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJKOCTEN U TBEPIBIX TEl.
Onpeznenenue AaBaeHUs BO3yXa B OaJUIOHE LINpULIA.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTbH JIABJICHUS BO3/IyXa OT ero 00bEMa U HarpeBaHUs UITH
OXJIAKICHUS.

[TpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JUTMHBI CTOJI0UKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphbl.

Habmronenne n3MeHeHus: BHyTpEHHEN SHEpruu Tea B pe3yibTaTe TeIuionepeauu u paboThl
BHEUIIHUX CHUIL.

HccnenoBanue sBiieHUs TEII00OOMEHA MPU CMEIINBAHUN XOJIOJHON U TOpsiueii BOJIBI.
OnpezneneHye KOJIMYECTBA TEIUIOTHI, TOJIyY€HHOT'O BOJION IPU TETJI000MEHE ¢ HarpeThiM
METAJUIMYECKUM [TUIMHAPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OnpeneneHne OTHOCUTENIBHON BIAKHOCTH BO3yXa.

Omnpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

DNEKTPUYECKUE U MarHUTHBIE SIBJICHUS.

OnekTpuszanus Ten. [[Ba pona anekTpudecKux 3apsaoB. B3anmonencTerie 3apsHoKeHHBIX TEI.
3akoH KysoHa (3aBHCHMOCTb CHJIbI B3aUMOJICHCTBHUS 3apsKEHHBIX TEJl OT BEIMYMHBI 3apsi10B U
paccTOSTHUS MEX]Ty TEJIaMH).

Onexkrpuueckoe nojue. Hampssk€HHOCTH aneKkTpuueckoro nois. [IpuHnun

CYNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsa0B. DIEMEHTApHbIN AleKTpudyeckuil 3apsia. CTpoeHue aroma.
IIpOoBOTHUKY M IUBIIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3aps/ia.

DNEKTPUYECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOr0 TOKa. MICTOUHHUKY TOCTOSHHOTO
TOKa. J{efCTBUS 3JIEKTPUUECKOI0 TOKA (TEMI0BOE, XUMUYECKOE, MAarHUTHOE). DNEKTPUUECKUI
TOK B )KHMJIKOCTSIX U ra3ax.

Onekrpuueckas nemnb. Cuia Toka. JnekTpuyeckoe HanpspkeHne. ConpoTHBIIEHNE IPOBOIHUKA.
VY aenbHOE cONpOTUBIIEHHE BellecTBa. 3akoH OMa i yuacTka unenu. [locinenoBatensHoe u
[apaJuIeIIbHOE COCINHEHNE IIPOBOIHUKOB.

PaboTa 1 MOLITHOCTH 3JEKTPHUUECKOro Toka. 3akoH J[xoymnsa-JleHma. DiaekTpuueckue nemnu 1
NOTpEeOUTENH IEKTPUIECKON sHEprun B ObITy. KopoTkoe 3aMbIkaHue.



[TocTostHHBIE MarHUTHI. B3anmoelicTBre NOCTOSHHBIX MAarHUTOB. MaruuTHoe nosie. MarautHoe
noJie 3eMJIM M €ro 3HaueHue JJi )Ku3HU Ha 3emie. OnbIiT Dpcerena. MaruutHoe mosie
3JIEKTPUYECKOT0 TOKa. [[pMeHeHne 31eKTpOMarHuToB B TEXHUKE. JleiiCTBUE MAarHUTHOTO MOJIs
Ha MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSTHHOTO ToKa. Mcrnonb3oBanue
3JIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABnenue snekTpoMarHuTHON nHAyKuMU. Ilpasuio Jlenna.
Onekrporerepatop. CriocoObl MOTyUYEHUS EKTPUUECKON SHEPTUH. DICKTPOCTAHIINY Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

JeMmoHcTpanumu.

DJneKTpu3anus Ted.

JIBa poJia AEeKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.

YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsT MHIYKLHS.

3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUBIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JTUHUHI 3JIEKTPUUECKOTO MOJIS.

W cTOYHMKH TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30BbIii pa3psa.

W3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 3MeKTpUYeCcKOro HaIPsKEHUs BOJIbTMETPOM.

Peocrar u MarasuH cOmpoOTHUBIIEHUM.

BzaumopeiicTBue MOCTOSSHHBIX MarHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH Pa3AeJICHUs OJIOCOB MAarHUTa.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarnuTtHoOe 1oJie TOKa. JJIEKTPOMArHmT.

JlelficTBe MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.

DIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHOM MHIAYKIUU.

OnsiTel Dapanes.

3aBUCHUMOCTD HaIlpaBJIeHUs! MHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHMS.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

JlaboparopHblie pabOTHI U OTIBITHI.

OMBITHI 110 HAOJIIOACHUIO JICKTPHU3AIMN TET HHAYKIIHUEH U P COMPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS SIIEKTPUIECKOTO MO HA MPOBOIHUKU U AUAJIEKTpUKU. COOpKa u
MPOBEPKa pabOTHI AJIEKTPUIECKOM €U TOCTOSTHHOTO TOKA.

W3mepenue v peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HaAPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pEe3UCTOpa M HAPSDKEHUS Ha PE3UCTOPE.

OnBbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb 3JIEKTPUUYECKOT'O COIPOTUBIICHUS IPOBOAHUKA OT €T0
JUTMHBI, TIJIOIAIU TTOTIEPEYHOTO CEYCHHS U MaTepuara.

[IpoBepka npaBuiIa CIOXKEHUSI HAPSHKEHUH MPU MOCIEI0BATENILHOM COETMHEHUH IBYX
PE3UCTOPOB.

[IpoBepka mpaBuia 1715l CUIIBI TOKA MPU NapAJJIEIbHOM COEAMHEHUHU pe3ucTopoB. Omnpeaenenue
paboTHI IIEKTPUUECKOTO TOKA, UIYIIETO uepe3 pe3uctop. OnpeerneHne MOIHOCTH
AIIEKTPUUECKOT0 TOKA, BhIIETsIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA,
MIYIIETO Yepe3 JaMIIOUKy, OT HaPSDKEHUS Ha HE.

Omnpenenenne KIIJ[ HarpeBaTens.

HccenenoBanne MarHUTHOTO B3aMMOJEHCTBUS OCTOSIHHBIX MarHUTOB.



W3y4yeHre MarHUTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MIPU UX O0bETUHEHUH U pa3esICHUH.
HccenenoBanue neMCTBUS MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3AUMOJIECHCTBHS KaTyIIKU C TOKOM U MarHuTa
OT CWJIBI TOKA Y HAIPABJICHUs TOKA B KaTyIIKE.
N3yueHune neicTBUA MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
KoncTpynpoBanue u u3ydeHne padoThl 2JIEKTPOABUTATEIIS.
N3mepenne KIIJ[ anekTpoaBuraTeibHON yCTaHOBKH.
OMnBITHI 10 UCCIIEOBAHUIO SIBJICHUS MIEKTPOMArHUTHONW MHAYKLMU: UCCIIEI0BAaHUE U3MEHEHUN
3HAYEHHUSI U HAMPABIICHUS UHIYKIIMOHHOI'O TOKA.

COJAEPKXAHUE OBYYEHUA B 9 KJIACCE
MexaHuueckue sBJIICHHUS.
Mexannueckoe nBuxkenue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO ABMXKEeHUsA. PaBHOMEpHOE psiMOJIMHEHOE ABrKeHne. HepaBHomMepHOE
npsIMOJIMHENHOE ABMKeHue. CpellHss U MTHOBEHHAsi CKOPOCTh TeJla P HEPAaBHOMEPHOM
JBUKEHUU.
Yckopenue. PaBHOYCKOpeHHOE TIpSIMOJTHHEHHOE IBIKeHue. CB0OOoHOE maieHue. ObIThI
lNanunes.
PaBHOMEpHOE JBKEHUE TIO OKpYKHOCTH. [lepron u yactora obpamienus. JInHelHas U yriioBas
ckopoctu. LleHTpocTpeMHuTeNIbHOE YCKOPEHHUE.
Ilepssriit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHnmn
CYHEPIIO3UIUHU CHIL.
Cwita ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cujia TPeHUsI CKOJIBKEHHUSI, CUJIa TPEHHS TTOKOSI,
JpyTue BUJbl TPEHUS.
Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEeHUe CBOOOIHOTO MajieHus. JBuxkenue
mianeT Bokpyr Connua. IlepBas kocmuyeckas ckopocTs. HeBecoMOCTh U eperpys3kH.
PaBHOBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEna ¢
3aKpEIUIEHHOM OCBIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTu.
Nmnynec Tena. IsmMenenue ummnynbca. UMnynbe cuiibl. 3aKOH COXpaHEHUS] UMITYJIbCA.
PeakTuBHOE IBUKECHUE.
Mexannueckasi paboTa U MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBsi3b S3HEPIUU
U paboTsl. [ToTeHnmanpHas sHeprus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
IToTenumanbHas sHEPrUs cxKaToil npyxkuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETHYECKOM
DHEPruu. 3aKOH COXPAaHEHHUS MEXaHUYECKON DHEPIHH.
JeMmoHcTpanmy.
HaGnronenne MexaHUYecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.
CpaBHeHue MyTel U TPaeKTOPUH IBHKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX Tell
OTCUY€Ta.
N3mepenne CKOpOCTH U YCKOPEHHUS MPSAMOJINHEHHOTO ABUKECHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUSL.
Habmroienue nBu>xeHus Tena no OKpyKHOCTH.
Habmonenne MexaHMYeCcKUX SBJICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra « Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEJILHO KaOMHeTa (PU3HKH.
3aBUCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIONIEH Ha HETO CHUJIBI.
Habmtoienue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUH TEIl.
M3menenue Beca Tena pyu yCKOPEHHOM JIBUIKCHHH.
Ilepenada nMmiynbca Ipu B3aUMOJEHCTBUH TEIL.
[TpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUHU Tell.
CoxpaHeHue UMIyJIbca MTPU HEYNPYTOM B3aUMOJECHCTBUU.
CoxpaHeHue UMITyJIbca PU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.
Habmioienue peakTHBHOTO IBHKEHUS.
CoxpaHeHue MEXaHUYECKOM 3HEPTUH MPH CBOOOTHOM TaICHUH.
CoxpaHeHne MEXaHUYECKON SHEPIUH IPU JIBUKEHUHU TeJa MO JEHCTBUEM MPYKUHBI.



JlaGopaTopHbie paOOTHI U OTIBITHI.

KonctpynpoBanue Tpakrta il pa3roHa U AajJbHEHUIIero paBHOMEPHOTO ABMKEHHS IapUKa HITH
TEJICKKH.

Omnpenenenue cpeiHell CKOPOCTH CKOJIbXEHUS OpyCcKa WM JBUKEHUS IIApHUKa 110 HAKJIOHHOU
IUIOCKOCTH.

OnpeneneHne yCKOpeHus Tella IpU paBHOYCKOPEHHOM JIBUJKEHUU T10 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NIPH PaBHOYCKOPEHHOM JIBH)KEHUH 0€3
Ha4yaJIbHOW CKOPOCTH.

[TpoBepka runoTessl: €ciau NpU paBHOYCKOPEHHOM JBMKEHUH 0€3 HaYaJlbHOW CKOPOCTH ITyTH
OTHOCATCS KaK PsJl HEUYETHBIX YUCEIl, TO COOTBETCTBYIOLIHE IPOMEKYTKH BPEMEHHU OJJMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CUJIbl HOPMAJIBHOT'O J1aBJICHUS.
Onpenenenne k03P PuULIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue )XECTKOCTU NPYKUHBI.

Omnpenenenue pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JABM)KEHHMHU TeJa [0 TOPU30HTAIbHOM
HOBEPXHOCTH.

Omnpenenenue pabOThI CHIIbI YIIPYTOCTH IPU NOIBEME IPy3a € UCIOIb30BAHUEM HETIOABHKHOTO
U TOABHKHOTO OJIOKOB.

N3ydeHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Mexanuueckue KojaeOaHus ¥ BOJIHBI.

KonebarenpHoe nemxenue. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHHIA: IEPUO/I, YaCTOTa,
amIuTya. MaremaTuuecKuil U npy>KUHHbIN MassTHUKU. [IpeBpalenue sHepruu npu
K0JIe0aTeTHbHOM JIBUKCHUH.

3aryxatomue Kojnebanus. BeiHyxkaeHHble Konebanus. Pesonanc. MexaHu4yeckue BOJIHBI.
CaolicTBa MexaHn4yeckux BOJIH. [IpoosibHbIE U onepevHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHMUeCKue BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3Byk. [’ poMKOCTSH 3ByKa M BeicOTa TOHA. OTpakeHue 3ByKka. MIHppa3Byk U ynbTpa3ByK.
JeMoHcTpanuu.

Habmonenune xonebanuii Ten noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIb YIIPYTOCTH.

Habnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYy>KUHE.

Habmronenne BbIHY X /1€HHBIX KOeOaHU U pe30HaHca.

PacnpocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHUYECKHI pe30HaHC.

JlaGopaTopHbie pabOTHI U OTBITHI.

OnpezneneHue 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KMHHOTO MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH NEPHOa KOJICOAHNH MOABEIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH Tiepuoa KojeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCUMOCTH MEpUOJIa KoJeOaHuil rpy3a, MOIBEIIEHHOT0 K HUTH, OT MacChl Ipy3a.
OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb ITEPHO/Ia KOJICOaHUH MPYKUHHOTO MasTHUKA OT
Macchl rpy3a U KECTKOCTH MPYKHUHBI.

W3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.

DJIEKTPOMAarHUTHOE TOJI€ U DJIEKTPOMAarHUTHBIE BOJIHBI.

DIIEKTPOMAarHUTHOE I0J€. DIEKTPOMArHUTHBIE BOJIHBI. CBOKCTBA

3NIEKTPOMarHUTHHIX BoJH. [lIkana ainekTpoMarHuTHBIX BOJIH. Mcnonb3oBanue
AIIEKTPOMAarHUTHBIX BOJIH JJIi COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoa ceera. CkopocTs cBeTa. BomHOBEIE CBOMCTBA CBETA.
JemoHcTpanmy.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

BonHOoBEIE CBOMCTBA CBETA.

JlaboparopHbie pabOTHI U OTIBITHI.

N3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TeNe(OHa.



CBeTOBBIE SBJICHMUS.

JlyueBas monens cBera. Mictounuku ceeta. [IpsMonuHeiiHoe pacipocTpaHEHHE CBETA. 3aTMEHUS
Counnna u JIynsl. Otpaxkenue cBeta. [mockoe 3epkano. 3akOH OTpa)KEHHs CBETA.
[Tpenomiienue cBeTa. 3aKoH NpesioMiieHus cBeTa. [1oHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox mydeit B mua3ze. Ontudeckas cucreMa (oToanmapara, MUKPOCKOIa U TeJIECKOTa.
['ma3 kak onTuyeckas cucreMa. biM3opykocTh U 1aabHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. CoKeHHE CTIEKTPaTbHBIX IIBETOB.
Hucnepcus ceera.

JeMoHcTpanuu.

[IpsimonuHeitHOE pacpocTpaHeHHE CBETa.

OtpakeHue cBera.

[Toryuyenue n300pakeHUil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKaiax. [Iperomienue cBera.
OnTu4eckuii CBETOBOI.

Xox myueil B cobuparoleii TnH3e.

Xox JIydeil B paccenBarolel JTUH3E.

[Torydenue n300pakeHUi ¢ TOMOILBIO JTUH3.

[Tpuntun neiictBus doroamnmapara, MUKPOCKOTA U TEIECKOIIA.

Mogenn ria3a.

Pasnoxenue 6enoro cBera B CIEKTP.

[Torydenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

JlaboparopHbie paObOTHI U OIIBITHI.

HccnenoBanue 3aBUCMMOCTH yTJIa OTPa)XKEHHs CBETOBOTO JIyda OT yTia majeHus. M3yuenue
XapaKTEepUCTUK N300pakeHUs IIpeIMETa B INIOCKOM 3epkaiie. MccnenoBanue 3aBUCUMOCTH yIiia
MPETIOMIICHUS] CBETOBOTO JIy4a OT yIJia aJICHUs Ha TPaHUIIE «BO3IYX-CTEKIIO.

[TomyueHue n300paskeHMit ¢ TOMOIIIBIO COOMPAIOIIIEH JTUH3HI.

Onpenenenue GOKYCHOTO PACCTOSHUS U ONTUYECKOH crilbl cobuparoieit TuH3bl. OTbITH 110
Pa3IoKEeHUI0 OENI0ro CBETa B CIEKTP.

OnbITH IO BOCTIPUSTHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.
KBaHTOBBIC SIBIICHUS.

OmnsiThl Peszepdopaa u muianerapHast Moziens atromMa. Mognens atoma bopa. Mcnyckanue u
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTH. Anb(a-, 6eTa- u ramma-uzinydeHus. CTpoeHue arToMHoOro sijipa. Hykimonnas
MoJieb aToMHOro spa. 3otonsl. PannoaktuBHele npespaienus. [lepuon nomypacnaaa
ATOMHBIX SJED.

SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOTO YKCEN. DHEPIHsl CBSI3U
aTOMHBIX s1ep. CBsi3b Macchl M SHEpTUU. Peakuinu cuHTes3a u nenenus aaep. ctounukn
sHeprun CoJIHIA U 3BE3L.

SAnepHas sHepreTuka. JleficTBUs paAMOAaKTUBHBIX N3JTyUYE€HUI HA )KUBbIE OPTaHU3MBI.
JemoHcTpanmy.

CrexTpbl U3JIy4eHHUS U TIOTJIOIICHHUS.

CrieKTpbl pa3IMYHbIX Ta30B.

CnexTp Boaopo/a.

Habmronienue TpekoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYyUEHUH.

Perucrpanus u3iaydeHus IpUPOJHBIX MUHEPAJIOB U MPOJAYKTOB.

JlaboparopHble pabOThI U OTIBITHI.

Habmroienue CromHbIX U IMHEHYaThIX CIEKTPOB U3JTy4EHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHULIBI IO TOPMO3HOMY ITyTH

(mo dortorpadusim).

N3mepenue painoakTUBHOTO (hoHa.

[ToBTOpHUTENTEHO-0000IIAFOIINI MOTYJTb.



[ToBTOpHUTENTEHO-0000IIAOIIHI MOTYJIb PEHA3HAYEH IS CHCTEMAaTH3alluA U 0000IIEHUS
IPEMETHOTO COJICPKAHUS U OIBITA IEATENbHOCTH, TPUOOPETEHHOTO IPU U3YyYSHHUH BCETO Kypca
buzukH, a TaKkxKe IS MOATOTOBKH K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMeHY Mo (pU3uKe AJis
00yyaromuxcs, BEIOPAaBIINX 3TOT YU€OHBIH MpeIMeT.
[Tpu u3yyeHUH TaHHOTO MOAYJISI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI I€ATEIHHOCTH, Ha
OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHXKEHHE MTPEIMETHBIX M METAIPEIMETHBIX TUTAHUPYEMBIX
pe3yNbTaToOB 00yUYeHUs, POPMHUPYETCs eCTECTBEHHO-HAY4YHasi TPAMOTHOCTh: OCBOSHHE HAYUHBIX
METOJI0B MCCJIE0BAHNUS SIBJICHUI NPUPO/bl U TEXHUKU, OBJIAJICHUE YMEHUSAMU OOBSICHSTD
buznyeckue SIBICHUS, TPUMEHSIS
[I0JIy4YE€HHbIE 3HaHUS, PELIATh 3a7aul, B T.4. KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.
[TpuHIMIIHATBHO NESTENLHOCTHBIN XapakTep JAaHHOTO MOYJIS pealin3yeTcs 3a CUET TOro, 4To
oOyuaroluecs BBIIOIHSIIOT 3aaH1sl, B KOTOPBIX UM MPEAJIAraeTcs: Ha OCHOBE MOJIYUYEHHBIX
3HAHUU PAcIO3HABATh U HAYYHO OOBSACHATH GU3NYECKUE SIBICHUS B OKPY KAIOLIEH npupoje u
MIOBCEHEBHOM KU3HU; HCIIOJIB30BaTh HAYYHBIC METO/IbI UCCIIEIOBAaHNS (PU3UUYECKHX SIBICHUI, B
T.4. JUI IPOBEPKU THIIOTE3 U TOTYyUEHUSI TEOPETUUECKUX BBIBOJIOB; OOBSCHATH HAyYHBIE OCHOBBI
Hau0o0J1ee BaKHBIX JOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTUI, HAIIPUMED, TPAKTUUYECKOTIO
MCIIOJIb30BaHUS PA3IMYHBIX HICTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA MPEBPAICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJOB SHEPTUHU.
Kaxxgast u3 TemM JaHHOTO MOJIYJISI BKJTFOUAET IKCIEPUMEHTAIbHOE UCClieJoBaHne 00001a0Iero
xapakrepa. Moaynb 3aBepiaeTcsi IpOBEACHUEM JUAarHOCTUUECKOM U OLIEHOYHOU padoThl 3a
KypC OCHOBHOT'O OOIIET0 00pa3oBaHusl.
3) INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI YYEBHOI'O
[MPEAMETA «®U31UKA» HA YPOBHE OOO
N3yuenne Hpu3uku HAa ypOBHE OCHOBHOTO OOIIEr0 00pa30BaHMsI HAIIPABICHO HA JOCTHKEHHE
JUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
JINMYHOCTHBIE PE3VYJIbTATHI
B pe3ynbrare u3ydeHus GU3MKU Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus y 00ydaronerocs
OyyT chOpMHPOBAHBI CJIETYIONINE JUYHOCTHBIE PE3YIbTAThl B YaCTHU:
1. [TaTpuoTH4YECKOTrO BOCIIUTAHUS:
- IPOSIBJIEHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pu3nueckoit
HaYKH;
- LIEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2. I'pak1aHCKOTO M TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:
- FOTOBHOCTb K aKTUBHOMY Y4acTHIO B 00CYX/JI€HUU OOIIECTBEHHO-3HAYUMBIX M 3THYECKUX
mpo0JieM, CBS3aHHBIX C MPAKTHUYECKUM MIPUMEHEHHUEM JOCTHKeHUN (DU3HKY;
- OCO3HAHME BaAKHOCTH MOPATbHO-ITHUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTIO;
3. DCTeTUYeCKOro BOCIIUTAHUS:
- BOCIIPUSITHE ICTETUYECKUX KauecTB (PU3HUECKON HayKH: €€ TApMOHUYHOTO MMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4. [leHHOCTH HAy4YHOTO TTO3HAHUSA:
- OCO3HaHME [IEHHOCTU (PU3MUECKON HayKH KaK MOITHOTO HHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BaKHENUIIEN COCTABIISIFONIEH KYJIbTYpHI;
- pa3BUTHE HAY4YHOI JII0O03HATENTLHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON AEATENbHOCTH;
5. ®opMupoBaHUs KyJIbTYpPbl 3A0POBbSI U SMOILIMOHAIBHOTO OJIarOMoJTyyus:
- OCO3HaHME LEHHOCTH 0e3011acHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTHU TIPaBUJI O€3011aCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HAa JOPOTax, C AIEKTPUUECKUM U
TEIUJIOBBIM 00OPY/TIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;
- chopMUPOBAaHHOCTH HaBbIKA pedIeKCHUU, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TAKOTO ke
npaBa y JIpyroro 4ejoBeKa;
6. TpyaoBOro BOCIMTaHuUS:



- AKTUBHOE y4YacTHe B PEIIEHUH NTPAKTUUECKUX 331a4 (B PaMKax ceMbHU, 00pa30oBaTeIbHON
OpraHM3al1H, HACEJIEHHOT' O IIYHKTa, POJHOIO Kpasi) TEXHOJOTNYECKON U COLMaIbHON
HalpaBJIEHHOCTH, TPEOYIOLMX B T.4. U (U3NYECKUX 3HAHUM;

- HHTEpEC K MPAKTHYECKOMY U3YUYECHUIO POQecCuii, CBA3aHHBIX C (PU3UKOMH;

7. DKOJIOrM4E€CKOTr0 BOCIIUTAHUSA:

- OpUEHTALUS Ha IPUMEHEHNE (PU3NUECKUX 3HAHUH JUISl pelieHHs 3a/1a4 B 00JIaCTH
OKpY’Karollel cpeibl, IJIaHUPOBAHUS MOCTYIKOB U OLIEHKU MX BO3MOXHBIX IIOCIEACTBUN 115
OKPYXKaroIlei Cpebl;

- 0CO3HaHMeE INI00AIBHOrO XapaKTepa 3KOJI0IMYECKUX IPoOsIeM U IyTel ux peleHus;

8. Amanranuu K U3MEHSIOLMMCS YCIOBUSIM COLIMAJIbHOM U IPUPOAHOM CPEbL:

- HOTPeOHOCTh BO B3aUMOJICHCTBUH IPU BBIIIOJHEHUU HCCIEIOBAHUIN U IPOEKTOB (hU3HUECKON
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

- IOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 NPAKTUYECKYIO AEATEIbHOCTb;
noTpeOHOCTh B POPMUPOBAHUH HOBBIX 3HAHUH, B T.4. (OPMYyIUPOBATH UIEH, TIOHSATHS, THIIOTE3bI
0 (hnu3nYecKUX 00bEKTaX U SIBJICHUSX;

- 0CO3HaHHE Ae(PHUINTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;
IUTAHUPOBAHHUE CBOETO PAa3BUTHUS B IPUOOPETCHUU HOBBIX (PM3NUECKUX 3HAHUM;

- CTpEMJICHUE aHAIM3UPOBATH M BBISBIATH B3aUMOCBS3H MTPUPOIBI, OOIIECTBA M SKOHOMHUKH, B
T.4. C UCHOJIb30BAHNEM (PU3UUECKUX 3HAHUIA;

- OIICHKA CBOMX JICHCTBHUH C yUETOM BIHMSHHUS Ha OKPYKAIOIIYIO CPEY, BO3SMOKHBIX TTI00aTbHBIX
OCJICICTBUM.

METAIIPEJJMETHBIE PE3YJIbTATbBI

B pe3ynbrare u3ydeHus GU3MKU Ha ypOBHE OCHOBHOI'O 0011ero 06pa3zoBaHus y 00ydaronerocs
OyayT chopMupOBaHBI METANIPEIMETHBIC PE3YIIbTATHI, BKIFOUAIOIINE T03HaBaTenbHbIe Y'Y /],
KOMMYHUKaTUBHBIE Y Y [, perynsatuBHbie YV /1.

ITo3naBarensHbie YV ][]

ba3oBeie 1OrHYecKue NEUCTBU:

- BBISIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE PU3HAKU OOBEKTOB (SIBJICHUIT); yCTaHABINBATh
CYLIECTBEHHBIN MPU3HAK KIaCCU(DUKAIIMHI, OCHOBAHHUS AJIs1 000OIEHHs U CPAaBHEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B pACCMATPUBAEMBIX (aKTax, JaHHBIX U
HaOJI0IEHUAX, OTHOCAILIMXCS K (PU3HUECKUM SIBICHUSM;

- BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSA3H NPU U3yUEeHUU (GU3NYECKUX SBJIEHUHN U MPOLIECCOB,
IIPOBOAMTD BBIBOJIBI C UCIIOJIB30BAHNEM JETyKTUBHBIX U MHIYKTUBHBIX YMO3AKIIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEJIUYMH;

- CAaMOCTOSTEJIBHO BBIOMPATH CIIOCO0 pelieHus yueOHo! pu3ndeckoil 3aauun (cpaBHEHUE
HECKOJIbKUX BaApUAHTOB PELIEHUS, BBIOOp HanloJiee MOIXOSIIETO ¢ yYETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbCKkue A1eUCTBUSA:

- ACII0JIB30BATh BOIPOCHI KAK MCCIEA0BATENbCKUI MHCTPYMEHT IIO3HAHMSI; IPOBOUTH 110
CaMOCTOSITENIbHO COCTaBICHHOMY IJIaHy OIBIT, HECTIOKHBIN (PU3NUECKHU IKCIIEPUMEHT,
HeOoJIbIII0E HCClIeJOBaHUE (PU3HUUECKOTO SBICHHUS;

- OLICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HHPOPMAIIHIO, TOTYYEHHYIO B X0O/I€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

- CaMOCTOATENBHO (OPMYIIHPOBATh 0000IIEHNS U BBIBOBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNUs, OIIbITA, NCCIICOBAHMS;

- IPOTHO3UPOBATh BO3MOXKHOE JlalbHEHIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKXKE
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

PaGota ¢ nuadopmanmeii:

- IPUMEHSATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOopMaIuu
WJIU TAaHHBIX C YUETOM MPEUIOKEHHON yueOHOM (PU3NIecKon 3a/1auu;

- QHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIIHIO PA3IUYHBIX BUIOB U
(dbop™M mpeacTaBIeHNUS,



- CaMOCTOATEJIBHO BBIOMPATh ONTUMAIbHYIO (hOpMY ITPEACTABICHUS HH(OPMALUU U
WITIOCTPUPOBATH pPelllaeMble 33a/1a4i HECTOXKHBIMU CXeMaMHU, TarpaMMaMu, MHOU rpaduKoi u
UX KOMOUHAIUSIMH.
KommyHukatusHbie VY /]
Obwenue:
- B X0/1e 00CYX/IeHUs] y4eOHOro MaTepuaia, pe3yabTaToB Ja00paTOPHBIX PadOT U MPOEKTOB
3aJ]aBaTh BOMPOCHI 10 CYLIECTBY 00CYK1a€MOM TeMbI U BbICKa3bIBaTh UJIEH, HAllEJICHHbIE Ha
pelIeHne 3aaui U Moep KaHue OaroxenaTeIbHOCTH OOLICHNUS;
- COIIOCTABJIATh CBOM CYKICHUSA C CY>KICHUAMHU APYIMX YYAaCTHUKOB Jiuasiora, OOHapy>KUBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;
- BBIPA)XaTh CBOIO TOUYKY 3pEHHsI B YCTHBIX M MUCbMEHHBIX T€KCTaX; MyOIMYHO IPEACTaBIATh
PE3yIbTATHI BHIMOJIHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOCKTA).
CoBMmecTHas 1eATeNIbHOCTD (COTPYIHUYECTBO):
- MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHMBHLyaJIbHON pabOTHI pU
peLIeHUH KOHKPETHON (U3UYECKOM poOIeMBbl;
- IPUHUMATD L€ COBMECTHON J€SATEIbHOCTH, OPTraHU30BBIBATh JEUCTBUS 110 €€ JOCTUKEHUIO:
pacIpenesaTh poiiu, 00CyKIaTh MIPOLECCHl U Pe3yJIbTaThl COBMECTHOM paboThl, 000011aTh
MHEHUS HECKOJIbKMX YEJIOBEK;
- BBIIOJIHATH CBOIO YaCTh pabOTHI, IOCTUTasl KAYECTBEHHOI'O Pe3yJIbTaTa 110 CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYSI CBOU AEUCTBUS C APYTUMHU YJIEHAMHU KOMAaH/Ibl;
-OLICHUBATh KA4e€CTBO CBOETO BKJIA/la B OOLIMI MPOAYKT O KPUTEPHUSIM, CAMOCTOSITENILHO
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMU B3aUMO/IEHCTBUS.
Perynarusueie YV /|
Camoopranu3zanus:
- BBISIBJIATH IIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLMUsIX, TPEOYIOIUX Ul PELICHUs
(bu3nyecKuX 3HaAHMI;
- OPUEHTHUPOBATHCS B PA3IMYHBIX MOIX0/1aX MPUHATHUS pEIIeHUH (MHANBUIYAIbHOE, IPUHATHE
pelieHys B rpynine, NpUHITHE PEeIIeHUH TPYyIo);
- CAaMOCTOSITEJIBHO COCTABJISITh AITOPUTM pelIeHns: GU3NUECKO 3a/1aun WK TIaHa
MCCJIEIOBaHMS C yUETOM MMEIOILNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MIpeIaraéMble BApUAHTBI PELLIEHUN;
- IPOBOJUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.
CaMOKOHTpOIIB:
- 1aBaTh OLIEHKY CUTYalluH U Mpeaararh IiaH e€ N3MEeHEeHUS;
- OOBSICHATH IPUYMHBI TIOCTHKEHUS (HEIOCTHKEHHSI) PEe3yJIbTaTOB JeSITeIbHOCTH, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;
- BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD (B T.4. B X0 BBIMOJHEHUS (PU3HMUECKOTO UCCIIETOBAHMS
WM [IPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENLCTB, U3MEHUBIIMXCS CUTYallUl, YCTAHOBICHHBIX
OLIMOOK, BOSHUKIIUX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LI€JIU U YCIOBUSM.
OMOIMOHATIBbHBIA UHTEIIEKT:
- CTaBUTH ce0s Ha MECTO APYTOro YejaoBeKa B X0JI€ CIIopa WK JUCKYCCUU Ha HAYYHYIO TEMY,
MIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.
[Ipunstue ceds u ApyTHX:
- IPU3HABATh CBOE MPaBO Ha OMIMOKY MPH pelieHnH GU3NIECKUX 3a/1a4 WK B YTBEPXKACHUAX HA
Hay4YHBIE TEMBI U TAKOE YK€ MPaBO JIPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

7 KJIIACC

[TpeameTHbIe pe3ynbTaThl OCBOCHHUS IPOTPaMMBI 0 (pr3HKe K KOHIY 00y4yeHus B 7 Kiacce:
- UCTOJIb30BATh MOHATHS: (PU3MUECKHE U XUMUYECKHUE SIBIICHUS, HAOIIOACHUE, SKCIICPUMEHT,
MOJIeJb, TUTIOTE3a, €AUHULIBI (PU3UYECKUX BEIIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSHHS
BelecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE), MEXaHUUYECKOE ABHUKEHNE (PaBHOMEPHOE,



HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOPHUsI, paBHOJACICTBYIOMAs CHII, AepopMaIius
(ynpyras, miaacTu4eckas), HeBeCOMOCTb, COOOIIAOINECS COCY/IBI;

- pa3nuuath sBiaeHus (qudQy3us, TEII0BOe ABUKEHNE YaCcTUIl BEIIECTBA, pABHOMEPHOE
JIBIDKEHHE, HEPAaBHOMEPHOE JIB)KEHUE, MHEPIHUS, B3aUMOJICUCTBHUE TEJl, PABHOBECUE TBEPIBIX
TEJI C 3aKPEIJIEHHOMN OChIO BpallleHMs], lepeada 1aBJICHUs TBEPIBIMU TEIAMMU, )KUJKOCTAMU U
razamu, aTMoc(epHoe JIaBJICHHE, TNIaBaHHUE Tell, IPEBPAIICHUS MEXaHMYECKOW YHEPTUH) T10
ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX TaHHOE
¢du3nueckoe sBICHUE;

- pacro3HaBaTh MPOSIBIICHNE U3YUYEHHBIX (PU3MUYECKUX SIBJICHUN B OKPYXKAIOIIeM MUPE, B T.U.
dusznyecKue SBICHUS B IPUPOJC: MPUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSIMHU B KUBOU U
HEXUBOW MPUPOJIe, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSAHUE aTMOC(HEPHOTO
JIABJICHUS HA KUBOW OpraHU3M, IJIABaHUE PBIO, phIYar B TeJie YEJIOBEKA, IPU 3TOM NEPEBOIUTD
MIPAKTHUYECKYIO 3a/1a4y B yUeOHYI0, BBIIEIAThH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHHI;

- ONUCHIBATh U3YUYCHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SBICHHUS, UCIIONB3Ys (PU3HUECKUE
BEJIMUYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEHSS CKOPOCTbD,
CUJIa yIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEeHHUs, AaBlieHue (TBEPAOTO Tena, KHUJIKOCTH,
ra3a), BbITAJIKMBAIOIIAsl CUJla, MEXaHU4YecKas paboTa, MOIIIHOCTb, I1JIEY0 CHJIbI, MOMEHT CHUJIbI,
KO3 (GUIIUEHT MOJE3HOTO JEHCTBUS MEXaHU3MOB, KWHETHYECKAs U MOTeHIMATbHAS SHEPTHUs),
MIPU OMMCAHHUH MPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMUNH, UX
0003HaYeHHSI U SAUHUIIBI (PU3NYECKUX BETUYHUH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(GU3HYECKYIO BEIMYUHY C APYTUMHU BEIMYNHAMH, CTPOUTH TpadUKH U3YICHHBIX 3aBUCUMOCTEH
(bu3NYECKUX BEUYHH;

- XapaKTepu30BaTh CBOMCTBA T, (PU3MUYECKHE SBJICHUS U MPOLECCHI, UCIIOIB3YS MTPaBHUiIa
CJIOKEHHMsI CUJI (BJIOJIb OJIHOM MpsAMOit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumesa, MpaBUiIO
paBHOBeCHs pbluara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS] MEXaHUYECKON
SHEPTHUH, IPH 3TOM JIaBaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aITUCHIBATH €r0
MaTeMaTU4YeCKOe BHIPAKCHHUE;

- 00BACHATDH (hPr3HUECKUE SIBICHUS, MPOIIECCHI U CBOMCTBA TEM, B T.4. U B KOHTEKCTE CUTyallui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH
00BsicHeHUE U3 1-2 TOTUYECKHX IIaroB ¢ UCMOJIb30BaHUEM |-2 M3ydeHHBIX CBOMCTBA
bu3HYeCcKuX SIBJICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

- pemath pacy€THbIC 3a7auu B 1-2 1elCTBUS, UCTIOIB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE
¢u3nyecKue BEIMYUHBL: HA OCHOBE aHAJIM3a yCIOBUS 3aJjaul 3alliChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh PU3NYECKUE BETUYHHBI B (DOPMYIIBI U IPOBOJUTH PACUETHI, HAXOIUTH CIIPABOYHBIE
JIaHHBIE, HEOOXOIMMBIE JIJIsl PEIICHHS 3314, OIEHUBATh PEATMCTUYHOCTD IMOJTYyUYEeHHON
bu3nYECKOil BENTUYMHBL;

- pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh IMPU TOMOIIN (PHU3NIECKUX METOJIOB, B
ONMCAHUU UCCIIEI0BAHUS BBIIETATH MIPOBEPSIEMOE MPEANONIOKEHUE (TUIIOTEZY), pa3inyaTh U
WHTEPIPETHPOBATH MOTYYECHHBIN pe3yabTaT, HAXOAUTh OIMMOKH B XOJI€ OIBITA, POBOAUTH
BBIBOJIBI 10 €T0 PE3yJIbTATaAM;

- MPOBOJIMTH OIIBITHI IO HAOIIOICHHUIO (PU3UYECKUX SBICHUHN WIH (PU3NIECKUX CBOMCTB TEI:
dbopMyIIHpOBaTh MPOBEPSEMBIE MTPENTOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyTI0BaHUsI, 3aITUCHIBAThH XOJ OTBITA U (hOPMYITUPOBATH BHIBOJIBI;

- BBITIOJTHSATH TIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHIIBI U
TEeMITepaTyphl C UCTIOJIb30BaHUEM aHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, 3aMMCHIBATH MTOKA3aHUS
npubOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

- MPOBOJINTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKOU BEIMYUHBI OT APYTOH C
UCIIOJIb30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCIMOCTH MYTH PABHOMEPHO JBHKYIIETOCS Tela OT
BPEMEHHU JIBUKEHUS TeJla, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KayecTBa 00paboTKu
MOBEPXHOCTEN TET U HE3aBUCUMOCTHU CUJIbI TPEHUS OT IUIOIIaJAN COTPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YJUIMHEHUS IPYKUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPY>KEHHOM YacTu



TeJIa ¥ OT IMJIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT IIIyOHUHBI, Ha
KOTOPYIO TIOTPY’KEHO TeJO, YCIOBUH IJIaBaHUS TeJl, YCIOBUI paBHOBECHUS phlyara v OJIOKOB,
y4acTBOBaTh B IJIAHUPOBAHUH Yy4€OHOIO MCCIIEI0OBAHUSA, COOUPATh YCTAHOBKY M BBIIOJIHSTH
U3MEpEeHus, caelys MPeI0KEHHOMY IIJIaHy, (PUKCHPOBATh pe3yIbTaThl MOTy4YEeHHON
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE NPEIJIOKEHHBIX TaOIMIL ¥ IpaduKOB, IPOBOAUTH
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETI0OBaHMS;
- IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH (IIJIOTHOCTh BELIECTBA XKUJIKOCTU U
TBEPJIOTO Tella, CUJIa TPEHUS CKOJIBKEHUS, JaBIICHHE BO3/yXa, BBITAIKMBAIONIAS CUJIA,
JeMcTBYOIIAs Ha OTPYKEHHOE B )KUJKOCTh Te0, KO3()(GULIMEHT 10JIe3HOr0 AeHCTBUS MPOCTHIX
MEXaHU3MOB), CJIelysl IPEI0KEHHOW HHCTPYKIMHU: TIPU BHITOJTHEHUN U3MEPEHH COOMPATh
9KCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCIIATh 3HAUE€HHE HCKOMOM BEJIMYMHBL;
- cOOII0IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU padoTe ¢ 1a00paTOpPHBIM 000pyIOBaHUEM;
- IMETb IIPEJCTABICHHUE O IPUHIUMAX JAEHCTBUSI IPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIONINECS COCYIbI, 0apOMETp, phIyar, MOABIKHBIA U
HEMOABKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;
- XapaKTepu30BaTh MIPUHIUIIBI ICHCTBHUS N3YUYEHHBIX TPHUOOPOB U TEXHUUECKUX YCTPOUCTB C
UCIIOJIb30BAHUEM UX OMMCAHU (B T.Y.: MOALIMITHUKH, YCTPOMCTBO BOAOIPOBO/A,
THJIPABIMYECKUI TIPECC, MAaHOMETP, BEICOTOMEP, MOPIIHEBOW HACOC, APEOMETP ), UCTIONB3YS
3HAHUS O CBOMCTBAaX (PM3UUECKUX SBJICHUN U HEOOXOAUMBIE (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;
- IPUBOAUTH IPUMEPHI (HAXOIUTHh HH(POPMALIHIO O IPUMEPAX) MPAKTUYECKOIO UCTIOIb30BAHUS
¢u3nUecKrux 3HAHUH B MOBCETHEBHOM JKMU3HU /IS oOecrieueHus: 0€30MacHOCTH IpU OOpaIIeHu! ¢
npubopaMy U TEXHUYECKMMHU YCTPOICTBAMU, COXPAHEHUS 370POBbs M COOIIOIEHUS] HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpee;
- OCYILECTBJIATH OTOOP UCTOYHUKOB HH(POpMaLuu B IHTEepHETEe B COOTBETCTBUU C 33aJJaHHBIM
MIOWCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUH U TIyTEM CPaBHEHUS Pa3TMIHBIX
HCTOYHUKOB BBIJIENATH MH(OPMAIIHIO, KOTOPas ABISAETCS NPOTUBOPEUMBON WIIM MOXKET OBITH
HEJIOCTOBEPHOM;
- UCTOJIb30BATh MPH BBHINOJHEHUN YUEOHBIX 3a/laHUI HayYHO-TIONMYJISIPHYIO JIUTEpaTypy
(GU3NIECKOT0 CcomepKaHmsl, CIIPaBOYHBIE MaTepHabl, pecypchl ceTi HTepHeT, BIaeTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOMH
CHCTEMBI B JIPYTYIO;
-C03/1aBaTh COOCTBEHHBIE KPaTKHE MUCbMEHHBIE M YCTHBIE COOOLIEHNS Ha OCHOBE 2-3
MCTOYHUKOB MH(POPMAIMH, B T.4. IyOJIMYHO MPOBOJUTH KPATKHE COOOIIEHUS O pe3yIbTaTax
MPOEKTOB MJIM Y4eOHBIX MCCIIEJOBAHUH, IPH TOM TPAMOTHO MCII0JIb30BaTh N3YYEHHBIN
MOHSATUIHBIN armapaT Kypca GU3UKH, COPOBOXKIAThH BEICTYIUICHUE MPE3EHTAIINEH;
- IIPU BBINOJIHEHUH YYEOHBIX IPOEKTOB M UCCIIEAOBAHUM pacrpeenaTh 005 3aHHOCTH B IpyTIie B
COOTBETCTBHUH C TIOCTABJICHHBIMH 33/1a9aMH, CIICIUTH 32 BBHITIOJHEHNEM IIaHA JICHCTBUH,
OLIEHUBATh COOCTBEHHBIH BKJIaJ B JIESITEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHHUKATHBHOE
B3aWMO/ICHCTBHE, YIUTHIBast MHCHHE OKPY KAIOIIHX.

8 KJIACC
[TpeameTHBIC pe3ynbTaThl OCBOCHHUS IPOTPAMMEI O (pU3HKe K KOHITY 00y4YeHHs B 8 Kiacce:
- UCTOJIb30BATh MOHATHS: Macca U pa3Mephbl MOJIEKYI, TEIJIOBOE JIBUKEHHUE aTOMOB U MOJIEKYJI,
arperaTHBIE COCTOSHHSI BEIIECTBA, KPUCTAIUIMYECKHIE U aMOp(HBIE Tella, HACBIIIICHHBIA 1
HEHACBIIEHHBIH Map, BIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrHsl, TEIIOBOM
JIBUTATEITb, 3JIEMEHTAPHBIN AIIEKTPHUYESCKHIA 3apsil, SJIEKTPUIECKOE MOJIe, TPOBOJTHUKH U
JURJICKTPUKH, TIOCTOSHHBIHN 3JEKTPUUECKU TOK, MArHUTHOE TOJIE;
- pa3IMYaTh SBJICHUS (TEIUIOBOE PACHIMPEHHE U CKATHeE, TEeIUIoNepeIada, TeTIOBOe paBHOBECHE,
CMauyuBaHMe, KalWUISIPHbIC SIBICHUS, HCTIapeHHe, KOHJIEHCAllUs, IIJIaBJIeHUE, KPHUCTAITU3aIIHsI
(oTBepaeBaHKE), KUTICHHUE, TEIIONEpeaya (TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUeHNUE),
AIIEKTPU3ALUS Tell, B3aUMOACHCTBHE 3aps10B, IEHCTBUS MIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOAECHCTBIE MAarHUTOB, AEHCTBUE MArHUTHOTO NOJISl HA IIPOBOJHUK C TOKOM,



3JIEKTPOMAarHuTHasi MHAYKIINS) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SIBICHUE,

- pacro3HaBaTh MPOSIBIICHNE U3YUYEHHBIX (PU3MUYECKUX SIBJICHUN B OKPYXKAIOIIEeM MUpE, B T.U.
dbuznyecKue SIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE M KANMIIISIPHBIC SIBIICHUS B
pUpoJie, KPUCTAUIBI B pUpoe, uanydenue CoHia, 3aMep3aHue BoJJ0EMOB, MOPCKUE OpHU3bI,
o0pa3oBaHue POCHI, TyMaHa, UHesl, CHeTa, HJIEKTPHUYECKHUE SIBICHHUS B aTMOC(EpE, SJIEKTPUIECTBO
JKUBBIX OPraHU3MOB, MAarHUTHOE 10JIe 3eMId, Apei( MOIF0COB, pOJib MATHUTHOTO TIOJIS ISt
KU3HHU Ha 3eMiie, MOJISIPHOE CUSIHUE, TIPH 3TOM MEePEBOIUTH MIPAKTUYECKYIO 3a1ady B yueOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3UUECKUX SBICHHUIA;

- OIUCHIBATh U3YYCHHBIC CBOMCTBA TENl U (PU3UUYECKUE SBJICHHUS, UCTIONB3Ys (PU3HUECKUE
BEJIMUMHBI (TeMIEepaTypa, BHyTPEHHSS SJHEPTHsl, KOJTMYECTBO TEIJIOTHI, YAENbHas TEIIOEMKOCTh
BEIIIECTBA, y/IeIbHAs TeIJIOTA IUIABJICHUS, YACTIbHAs TEIUIOTa MapooOpa3oBaHus, yAeabHas
TEIIOTa CrOPaHUs TOILTUBA, KOA()PUIIMEHT MOJIE3HOTO ASUCTBUS TEIUIOBOI MAIIUHBL,
OTHOCHUTEJIbHAS BIAXKHOCTb BO3/1yXa, JJIEKTPUUYECKUI 3aps]l, CHJla TOKA, AIEKTPUUECKOE
HaNpsDKEHUE, COMPOTUBIICHHUE MTPOBOAHHKA, YACIbHOE CONPOTUBICHHUE BellecTBa, padoTa u
MOITHOCTbH JIEKTPHUIECKOTO TOKA), TIPU OMHCAHUH MPABIIILHO TPAKTOBATH (PU3NYECKUNA CMBICIT
HCIIOJIb3YEMBIX BEJIMYUH, 0003HAUEHUS U €IUHUIIBI (PU3HMUECKUX BEIUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIINE JJAHHYIO (DM3HUYECKYIO BEIHMUMHY C APYTHMH BETUYMHAMU, CTPOUTH rpauKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYUMH;

- XapaKTepu30BaTh CBOMCTBA T, (PU3MUYECKHE SBJICHHUS U MPOLECCHI, UCIIOIb3YysI OCHOBHBIC
MOJIO’KEHHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOSHUS BEIIECTBA, IPUHIIUII CYTIEPIO3UIIH
noJiek (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Jijisl ydacTka IerH,
3akoH JIxxoyns-JIeHna, 3aK0H COXpaHeHUs! JHEPTHU, TTPH STOM yMETh (POPMYITUPOBATH 3aKOH U
3aMMCBIBATh €T0 MATEMAaTHIECKOE BBIPAKECHUE;

- 00BACHATD (hH3HUECKUE MTPOLIECCHI U CBOMCTBA TEJ, B T.U. U B KOHTEKCTE CUTYalIUi TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISITh MPUIHHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
u3 1-2 TOrMyecKux maroB ¢ UCTOIb30BaHUEM 1-2 H3YUYEHHBIX CBOMCTBA (U3UUYECKUX SIBICHUH,
(bu3nYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEN;

- pemaTth pacy€THbIC 3a7au B 2-3 1eHCTBUS, UCTIOJIb3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE
¢u3nyecKre BeIMYUHBL: HA OCHOBE aHAJIM3a yCIOBUS 3aJjaul 3alliChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUISI PEIICHUS 33]a4l, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOIMMBIE /IS €€ PElIeHNUs, TIPOBOANTE PACUYETHI M CPAaBHUBATH MOJYYSHHOE 3HAYCHHE
bu3nYeCcKOil BETUYMHBI C U3BECTHBIMU JAHHBIMU;

- pacro3HaBaTh MPoOIEMBI, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIN (U3NIECKUX METOJIOB,
HCIIOJIB3YS OMHCAaHUE UCCIEAOBAHUS, BBIICTATH MPOBEPSIEMOE MPEON0KEHNE, OIIEHUBATh
MPABWIILHOCTH MOPSIIKA MTPOBEICHUS UCCIICIOBAHHUS, TTPOBONTH BHIBOJIBI;

- IPOBOJUTH OMBITHI MO HAOTIOACHHUIO (PU3NIECKUX SBICHUHN WK (U3NYECKUX CBOMCTB Tell
(KanmMJUIIpHBIE SBIICHHSI, 3aBUCHMOCTb JTABJICHUS BO3/IyXa OT €ro 00bEMa, TeMIEpaTypHl,
CKOPOCTH TIpOIlecca OCTHIBAHUS M HATPEBAHUS MIPH U3IYYCHUU OT [[BETA U3TyYaroen
(TTOTIIOMIAOIIEH ) TOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPhI KUIKOCTH U
TUIOIIAIM €€ TTOBEPXHOCTH, ANEKTPU3ALUS TET U B3aUMOJCHCTBHE IIEKTPUUECKUX 3aPs/IOB,
B3aMMOJICHCTBHE ITOCTOSTHHBIX MAarHATOB, BU3YJIN3AIHs MATHUTHBIX ITOJICH TTOCTOSTHHBIX
MarHuTOB, IEUCTBUS MArHUTHOTO TOJIS HAa MMPOBOJHHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHUTa,
CBOICTBa 3JEKTPOABUTATENS IOCTOSIHHOTO TOKA): (POpMyIHpOBaTH MPOBEPSIEMbIE
MPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPETIOKEHHOTO 000PYI0BaHHUS, OTIMCHIBATH X0/
orbITa ¥ (GOPMYITUPOBATH BBIBOIBL;

- BBITIOJTHSATH TIPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIKHOCTU BO3yXa, CUITBI
TOKA, HAMPSKSHUS ¢ UCIIOJB30BaHNEM aHAJIOTOBBIX IPUOOPOB ¥ TATYUKOB (DH3MIESCKHX
BEJIMYMH, CPaBHUBATH PE3yNIbTAThl U3MEPEHUI C YUETOM 3a1aHHOMN aOCOIIOTHOMN MOTPEITHOCTH;
- MPOBOJAMTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKOU BEIMYUHBI OT APYTOH €
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCIMOCTh CONPOTUBIICHUS TIPOBOIHUKA OT €T0
JUTMHBI, TIOLIAAH MTONEPEYHOro CEUCHUS U yIeIbHOTO COMPOTHUBIICHHUS BELIECTBA MPOBOTHUKA,



CHJIBI TOKA, UAYILIEro Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHUKE, UCCIIEI0OBaHHE
II0CJIEZI0BATEJIBHOTO U [TAapalIEIbHOTO COSIMHEHUI IPOBOJHUKOB): INIAHUPOBATh
UCCIIeIOBaHUEe, COOMpaTh YCTAHOBKY U BBIIIOJIHATh U3MEPEHUS, Celysl IPeUI0KEHHOMY ILJIaHy,
(buKCUpPOBaTh Pe3ybTATHI OTYUYSHHON 3aBUCUMOCTH B BUJIE TaOIUI] U TPapUKOB, TPOBOIUTH
BBIBO/IbI 110 Pe3yJIbTaTaM UCCIIEI0BaHMS;
- IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYMH (yAeIbHAs TETNIOEMKOCTD BEIIECTBA,
COIIPOTHUBIIEHUE NTPOBO/IHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUUECKOI'0 TOKA): INIAHUPOBATh
U3MEpEeHusi, COOMpPaTh HKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYS MPEATI0KESHHON HHCTPYKIUHU, U
BBIYHUCIIATH 3HAUEHHE BEITUYMHBI;
- coOI01aTh MPaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BAaHHEM;
- XapaKTepu30BaTh IPUHIUIIBI AEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB €
UCIIOJIb30BAHUEM UX OMHMCAHUS (B T.4.: CUCTEMa OTOIUICHHSI IOMOB, THTPOMETP, MTapoBast
TypOMHa, aMIIepMeTp, BOJIBTMETP, CUETUUK IEKTPUUECKON IHEPTUH, FIEKTPOOCBETUTENIbHBIE
puOOpbI, HarpeBaTeIbHbIE JIEKTPONIPUOOPHI (IPUMEPHI), ANEKTPUUECKUE TIPEJOXPAHUTENH,
3JIEKTPOMArHUT, 3JEKTPOJBUTATEIb IOCTOSHHOTO TOKA), UCIIOJIb3YsI 3HAHUS O CBOMCTBAaX
du3nUecKux ABICHUA U HEOOXOAMMbIe (PU3MYECKIE 3aKOHOMEPHOCTH;
- pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHBIE PUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTellb BHYTPEHHET0 CrOPaHuUs, 3JIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbI AIEKTPHUECKUX
1erei ¢ MOCIeI0BaTEeNIbHBIM U MapauIeIbHBIM COCTMHEHHEM 3JIEMEHTOB, Pa3iIiyasl yCIOBHBIC
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKUX LIeTIeH;
- IPUBOAMTH IPUMEPHI (HAXOIUTHh HH(POPMAIIHIO O MIPUMEPAX) MPAKTHYECKOTO UCTIONb30BAHUS
(bu3nUecKrx 3HaHUHM B MOBCETHEBHOM JKU3HHU I oOecrieueHus: 0€30MacHOCTH IpU OOpaIlleHu! ¢
nprubopaMy U TEXHHYECKHMHU yCTPONCTBAMHU, COXPAHEHUS 30POBbsS M COOTIOIEHUST HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKarollel cpere;
- OCYIIECTBIIATH TIOUCK MHPOPMAIIUU PHU3HUECKOTO coaepxanus B IHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAaHUH U MyTEM CpaBHEHUS JIOTIOJIHUTENBHBIX HCTOYHUKOB BBIJIENIATH
UHPOPMAIINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOM UM MOKET OBITH HEIOCTOBEPHOM;
- UCTOJIb30BATh MPH BBHINOJHEHUN YUEOHBIX 3a/laHUI HayYHO-TIONMYJISIPHYIO JIUTEpaTypy
(GU3NIECKOT0 CcomepKaHmsl, CIIPaBOYHBIE MaTepHabl, pecypchl ceTi HTepHeT, BIaeTh
npruéMaMM KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
- C03/1aBaTh COOCTBEHHBIE MMCbMEHHbBIE U KpaTKHE YCTHBIE COOOIIeHNUs, 0000111as MH(popMaIuio
U3 HECKOJIBKUX UCTOYHUKOB, B T.U. ITyOJUYHO MPEICTABIATH PE3YIbTAThI MPOSKTHOW WIIH
UCCIIEI0BATEIbCKON AEATENbHOCTH, IIPH 3TOM I'PaMOTHO MCII0JIb30BaTh U3YYE€HHBIN MOHATHHHBINA
ammapar Kypca GU3uKH, COIPOBOXKIAThH BRICTYIUICHUE MTPE3CHTAIIUEH;
- IIPY BBINOJIHEHUH YYEOHBIX POEKTOB U UCCIIEAOBAHUH (PU3MUECKUX MPOLIECCOB PACIIPEALIIATh
00513aHHOCTH B TPYTIIIE€ B COOTBETCTBHH C TIOCTABICHHBIMH 32/1a4aMH, CJICTUTH 32 BBITIOJTHEHUEM
IUIaHa JIeHCTBUIA M KOPPEKTUPOBATH €TI0, OLEHUBATH COOCTBEHHBIN BKJIAJl B I€ATEILHOCTh
TpYTIIEI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTh pa3peraTh
KOH(JIUKTBI.

9 KJIACC
[TpeameTrHbIe pe3ynbTaThl OCBOCHHUS IPOTPaMMBI 0 (pr3HKe K KOHIy o0y4yeHus B 9 kiacce:
- UCTIOJIH30BATh TIOHATHSI: CUCTEMa OTCUETa, MaTepHalIbHAS TOUKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTO JABMKEHUS, ieopmarius (ynpyras, iacTu4yeckas), TpeHue,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTh M MIEPETPy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEINO, IEHTP TKECTU TBEPIOTO Tejla, paBHOBECHE, MEXaHMUYECKUE KOJIeOaHHsI U BOJHBI,
3BYK, HH(pa3BYK H YIBTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IIIKaJIa SJIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPhI UCITyCKAaHUS U MOTJIOLICHUs, alabda-, 6eTa- u
raMMa-u3J1y4eHusi, U30TOIbl, A€pHAsl YHEPTEeTUKA,;
- pa3nuyath SABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEIHOE IBUKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Na/IEHUE TEll, PABHOMEPHOE



JIBYDKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBUE TEJl, PEAKTUBHOE JBHKEHHUE, KOJICOATEIbHOE
JBIKEHHE (3aTyXalolUe U BbIHYKIEHHbIE KOJIe0aHus), pE30HAHC, BOJIHOBOE JIBUKECHHUE,
OTpa)kCHHE 3BYKa, PSMOJIUHEHNHOE PACIIPOCTPAHEHHE, OTPAKEHUE U NIPEIIOMIICHHUE CBETA,
IIOJTHOE BHYTPEHHEE OTPaKEHHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIIEKTP U CI0XKEHHUE
CIEKTPAJIbHBIX LIBETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BOSHUKHOBEHUE
JMHENYaTOro CrieKTpa U3JIy4eHHs]) 10 ONMCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

- pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PM3UUECKUX SBJICHUN B OKpPYIKaroIeM MHpe (B T.U.
(bu3nyeckue sIBIECHUS B IPUPO/JIE: IPUWINBBI U OTIIMBBI, JBMKEeHHUE M1aHeT COITHEYHON CHUCTEMBI,
PEaKTUBHOE JIBUKEHHE KUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE,
CEHCMMYECKHE BOJIHBI, IIyHAMH, 9XO0, [IBETa TeJl, ONTHYECKHE ABJICHUS B IIPUPOJIE,
Ouosornyeckoe eicTBUE BUANMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3IIyUeHHIH,
€CTECTBEHHBIN paJInOaKTUBHBIN (POH, KOCMUUYECKHE JTy4H, PaAMOaKTUBHOE U3JIy4YEeHHUE
IPUPOJIHBIX MUHEPAJIOB, EHCTBUE PaAMOAKTUBHBIX U3JTyUEHUN Ha OPraHU3M YEJIOBEKaA), IPU
9TOM MEPEBOJUTH MIPAKTUYECKYIO 3ajjauy B yUeOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKy) HU3NUECKUX SIBICHU;,

- ONUCHIBATh U3yUEHHbIE CBOMCTBA TEN U (PU3UUYECKHE SBICHUS, UCIIONb3YS (PU3NUECKUE
BEJIMUMHBI (CPEJIHAS U MTHOBEHHAs! CKOPOCTb Te€Jla P HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHUE,
IIEpEMELICHHE, ITyTh, YTI0Basi CKOPOCTh, CHJIa TPEHHUS, CHJIAa YIIPYTOCTH, CHJIA TSKECTH,
YCKOpeHHEe CBOOOIHOTO TaJIeHNs, BEC TeJIa, UMITYJIbC TelIa, UMITYJIbC CUJIbI, MEXaHUYIECKas
paboTa 1 MOILHOCTh, MOTEHLMAJIbHAS SHEPrHs Tela, OAHATOrO Hajl MOBEPXHOCTHIO 3€MIIH,
NOTEHLIMAIbHAs SHEPTUs CKATOM MPY>KUHbI, KHHETUYECKasi IHEPIHsl, T0JIHAsE MEXaHUYEeCKas
SHEprus, Nepuo/ 1 4acToTa KojebaHul, JUIMHa BOJIHbI, TPOMKOCTb 3ByKa U BbICOTA TOHA,
CKOPOCTh CBETa, IOKA3aTeNb IPEJIOMIIEHUS CPEJIbl), IPU ONMCAHUU [TPaBUIIBHO TPAKTOBATh
(bu3nUecKuil CMBICI HCII0JIb3YEMBIX BEIMUUH, 0003HAUCHUS U €AUHULIBI PU3NUYECKUX BEJIHYHUH,
HaXOJUThb (POPMYJIBI, CBA3BIBAIOILUE JAaHHYIO (PU3NYECKYIO BEIMYHUHY C APYTUMH BETHUYUMHAMU,
CTPOUTH TpapUKH U3YUEHHBIX 3aBUCUMOCTEN (PM3HUECKUX BEIUYHH;

- XapaKTepu30BaTh CBOMCTBA Tell, (PU3HUECKUE SBJICHUS U MTPOLIECCHI, UCIIOIb3YS 3aKOH
COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLIUII CYTIEPIIO3ULIMH CUJI, TPUHIIMII
oTHOcuTenbHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI
OTpa)XCHUsI U ITPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MACCOBOT'O YUCEII IIPH
AJIEPHBIX PEAKIUAX, IPH 3TOM (POPMYIHPOBATH 3aKOH U 3alMCHIBaTh €r0 MATEMAaTUYECKOE
BBIPAKCHHE;

- 00BACHATH (hr3MUECKHE IPOLECCHl U CBOWCTBA TEJ, B T.U. U B KOHTEKCTE CUTYalUN IPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh IPUUMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00BsSCHEHHE
U3 2-3 JIOTMYECKUX 1IAaroB ¢ UCMOIb30BaHUEM 2-3 N3YUEHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
(GU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

- pemaTth pacy€THbIE 3a7jauu (ONUparoIrecs Ha CUCTEMY U3 2-3 ypaBHEHHI ), UCIIOIb3YS 3aKOHBI
U GOpMyIIbI, CBSA3BIBAIOIINE (PU3NUECKUE BETMUYMHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41
3aMKChIBaTh KPATKOE YCIIOBHE, BBISBIISTH HEOCTAIONINE WIIM U30BITOUHbIE TaHHBIE, BEIOUPAThH
3aKOHBI U OPMYJIbI, HEOOXOAUMBIE JJIS PEIICHUSs, TPOBOAUTh PACUEThl M OIICHUBATh
PEATMCTUYHOCTh MOJTYYEHHOTO 3HaYEHUS] (PU3NYECKON BETUUYHHBI;

- pacmo3HaBaTh IpoOJIEMbl, KOTOPBIE MOXKHO PEIINTH NP MOMOIIH (PU3NYECKUX METOJIOB,
HCIIOJIB3YS ONHMCAaHUE UCCIEA0BaHNS, BBIIEIAThH POBEPIEMOE MPEANOI0KEHUE, OLICHUBATD
IIPABHJIBHOCTb NOPSIZIKA TPOBEIEHUS UCCIIEOBAHNS, TPOBOAUTD BBIBOJIbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHNH U OIBITOB;

- IPOBOJIUTH OMBITHI TI0 HAOIIOIEHUIO (PU3UUECKUX SBICHUN MU (PU3HMUECKUX CBOWCTB TEI
(u3yueHue BToporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUsI SHEPTUH, 3aBUCUMOCTD NIEpHoa
KOJIEOAHUH MPY>KUHHOTO MasiTHUKA OT MACChl TPy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYbl MaJIbIX KOJeOaHHH, IPIMOIMHENHOE PACIPOCTPAaHEHNE CBETA, pa3jIokKeHue 0enoro
CBETa B CIEKTP, U3yUCHHE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUs
npeaMera B coOuparolel InH3e, HabII0JeHHEe CIUIOUIHBIX U IMHEHUYaThIX CIIEKTPOB U3ITyUeHHUs):



CaMOCTOSITEIIbHO COOMPAaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyA0BaHMS, OMMUCHIBATH X011
OTIBITA M €T0 PE3yJIbTAThI, (POPMYJIUPOBATH BHIBOJIBI;

- IPOBOJUTH NMPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OIIpeiessis CpeHee 3HaUeHue
U3MepAeMoil BeTMYMHBI ((POKYCHOE pacCTOSIHUE COOMpArOIeH TMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

- IPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIIMYUH C UCIIOJIE30BAHUEM TIPSIMBIX
U3MEpEeHUil (3aBUCUMOCTh IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauaabHOU
CKOPOCTH, IePHO/Ia KOJICOAHUI MaTEMaTHIECKOr0 MasiTHUKA OT JTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpa)kKeHMsI CBETa OT yTJja MaJeHus 1 yriia IpeJoMJICHHs OT yIJia MaJeHus): IUIaHUPOBaTh
UCCIIEIOBAaHHUE, CAMOCTOSITENILHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTAThI MOTYYCHHOM
3aBHCUMOCTH (PM3NYECKUX BEJIMYMH B BUJE TaOIHIl U Tpad)UKOB, TPOBOAUTDH BBIBOJIBI 110
pe3yJbTaTaM HCCIIEJOBAHUS;

- IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEIUYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE
TeNa MPU PaBHOYCKOPCHHOM JIBM)KCHUH, YCKOPCHHE CBOOOIHOTO MAACHHUSI, KECTKOCTD MPYKUHBI,
KOA((UIIMEHT TPEHHS CKOJBKEHHSI, MEXaHHUecKast paboTa U MOIIHOCTh, YaCTOTa U MEPUO/T
KoJIeO0aHUH MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB, ONITHYECKAs CHJIa COOMparomeit
JIMH3BI, PAIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUS, COOUPATh SKCIIEPUMEHTAIBLHYIO
YCTaHOBKY U BBINIOJHSITH U3MEPEHUS, CIIEAYS IPEIUIOKEHHON HHCTPYKIIUY, BEIYUCIIATH 3HAUCHUE
BEJIMUMHBI U aHATM3UPOBATh MOJYyUYEHHbIE PE3YIbTAThI 'C YUETOM 3aJaHHON OTPEITHOCTH
WU3MEPEHU;

- coOMI0IaTh MpaBujIa TEXHUKU 0€30MacHOCTU IpH paboTe ¢ 1a00paTOpHBIM 000PYI0BAHHEM;

- pa3M4aTh OCHOBHBIC MTPU3HAKU M3YYCHHBIX (DU3MUECKHUX MOJIENICH: MaTepHallbHas TOUKA,
a0COIOTHO TBEP/IOE TEJI0, TOUYSUHBIN UCTOYHHK CBETA, JIy4, TOHKAs JINH34, IIJIaHeTapHasi MOJIelb
aToMma, HyKJIOHHAs MOJIeNIb aTOMHOTO $1/1pa;

- XapaKTepU30BaTh MPUHIUIIBI JEHCTBHUS U3yUYEHHBIX PUOOPOB U TEXHUUYECKUX YCTPOMICTB C
WCIIOJIb30BAaHUEM MX OTMHMCAHUSA (B T.4.: CIIMIOMETP, JATIYNKHU TIOJIOKEHUS, PACCTOSTHUS U
YCKOpPEHUSs, paKeTa, IX0JIOT, OUKH, MEPUCKOII, (hoToanmapar, ONTUYECKUE CBETOBOIbI,
CIIEKTPOCKOII, TO3UMETp, Kamepa Buiibcona), NCIomb3yst 3HAHUS O CBOWCTBAX (PU3NIECKUX
SBIIEHUH ¥ HEOOXO0UMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

- ACIIOJIB30BATh CXEMBI M CXEMATHYHBIC PUCYHKH U3YUCHHBIX TEXHHYCCKHUX YCTPOHCTB,
U3MEPUTENbHBIX TPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB MPH PEIICHUH y4eOHO-
NPaKTUYECKHX 3a/1a4, ONITUYECKUE CXEMBI JIJISl IIOCTPOCHUS N300paXKEHNH B TNIOCKOM 3epKajie U
coOuparoIe JT1H3E;

- IPUBOJIUTH IPUMEPHI (HAXOAUTh HHPOPMAITHIO O IIPUMEPAX ) MPAKTUICCKOTO UCITOJIb30BAHUS
buznyecKUX 3HAHHUI B MOBCETHEBHOM XKU3HU IS oOecrieueHus: 6€30MacHOCTH P 0OpaIIeHu! ¢
npruOOpaMy U TEXHUICCKIMHE YCTPONCTBAMU, COXPAHECHHSI 3JI0POBbsI U COOTIOACHHSI HOPM
HKOJIOTHUECKOTO MOBEJIEHUS B OKpYXKarollei cpene;

- OCYIIECTBIIATH MOWCK HHPOpMAIK B IHTepHETE, CAaMOCTOSITEIEHO (POPMYITUPYST TTOUCKOBBII
3a1mpoc, HaXOAUTh ITYTH OMPEIEICHUS JOCTOBEPHOCTH MOTYYSCHHON HH(POPMAITH Ha OCHOBE
UMEIOIITUXCST 3HAHUW U JIOTIOJTHUTEIbHBIX UCTOYHHKOB;

- ACIIOJIb30BAaTh MIPH BBHITIOTHEHUHU YUEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy,
CIIPaBOYHBIC MaTepUAIBI, peCypchl ceT MHTepHET, BIaaeTh MpUEMaMi KOHCIIEKTHPOBAHUS
TeKcTa, Mpeodpa3zoBaHus HHPOPMAITUHU U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

- cO3/71aBaTh COOCTBCHHBIE MTMCHbMEHHBIE M YCTHBIC COOOIIEHUS Ha OCHOBE HH(pOpMAIHH 13
HECKOJIbKUX UCTOYHUKOB, ITyOJIIMYHO MPEJICTABISITh PE3YIbTAThI IPOSKTHON HITN
HCCIIEIOBATENILCKOM JIEATEIIbHOCTH, ITPH 3TOM TPAMOTHO MCMOJIb30BATh U3YUEHHbBIN MOHATUIHHBIN
anmapar u3y4aeMoro pasnena (pU3uKd U COMPOBOXKAATH BEICTYIUICHHE MTPE3EHTANEH C YUYETOM
O0COOEHHOCTEHN ayTUTOPUH O0yJAFOIITHXCS.
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5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
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