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HOACHUTEJIbBHASA 3ATINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTAaBIIEHA HA OCHOBE
MOJIOKEHN ¥ TpeOOBaHWI K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTeNbHOM TporpaMMel, ipenctaBieHHbIX B PI'OC OO0, a Takxke ¢ y9éToM (eneparbHON
paboueii mporpammsbl Bociimtanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.

Coneprkanue mporpamMmMsl 1o (pu3rke HarpaBIeHO Ha POPMUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH O0YYarOIMIMXCsl U OPTaHU3alNI0 U3Y4YeHUs (PU3UKU Ha JIeSTEIbHOCTHON OcHOBE. B
mporpaMMme 1o (PU3HKE YYUTHIBAIOTCA BO3MOXKHOCTH Y4Y€OHOro MpeaMeTa B peaau3aluu
tpeboBanuit ®I'OC OOO Kk mIaHUPYEeMbIM JIMYHOCTHBIM WU METANPEIMETHBIM pe3yJbTaTam
oOy4eHHs, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TPEJIMETOB Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHUs.

[IporpamMma mo Qu3uke ycTaHaBIMBAaeT paclpezelieHne y4yeOHOro maTepuana Mo rojaam
oOydenus (Mo Kjaccam), TpemaaracT MPUMEPHYIO TMOCIEA0BATEIbHOCTh HM3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH
00ydJaronuxcs.

IIporpamma no ¢usuke papaboTaHa C LEIbIO OKA3aHUS METOAUUYECKON MOMOIIU YUUTEIIO
B CO3/IaHUH paboUeii MPOrpaMMBbI 0 YUeOHOMY MPEIMETY.

®dusnka sBIsSETCS CUCTEMOOOPA3yIOUINM Ul €CTECTBEHHOHAYUHBIX YY€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX XMUMHEH,
OuoJsiorneit, acTpoHOMHUEH U (pu3nmyeckoit reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, IpPeJoCTaBisgeT Haubojee sCHble 00pa3libl NMPUMEHEHHs HaydyHOro MeToja
MIO3HAHHUS, TO €CTh CIIOCO0a MOJydeHUsI JOCTOBEPHBIX 3HAHUM O MUDE.

OpnHa M3 riaBHBIX 3a7a4d (QuU3MuecKoro o0pa3oBaHMs B CTPYKType oO1iero oOpa3oBaHMs
COCTOUT B (OPMUPOBAHUM €CTECTBEHHOHAYYHOM TIPaMOTHOCTH M HHTEpeca K HayKe Yy
00ydJaronuxcs.

W3yuenne ¢uzukun Ha 0a30BOM YpOBHE MpelIojiaraeT OBJAJCHUE CIEAYIOIUMU
KOMIETEHTHOCTSIMH, XapaKTePHU3YIOLUIMMH €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

® HAy4YHO OOBACHATH SIBIICHUS,

® OIICHUMBATh U HIOHUMAaTh OCOOEHHOCTU HAYYHOTO UCCIIE0BAHUS;

® UHTEPHPETUPOBATh JaHHBIE U MCIIOJIb30BaTh HayuyHbIE JI0Ka3aTeNbCTBa IS
HIOJTy4€HUS BBIBOJIOB.

Henmn wn3yueHuss QU3MKUA Ha YpPOBHE OCHOBHOIO OOILIero oOpa3oBaHMs ONpPEAEICHbI B
Konnenuuu npenojaBanust yuebHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUsgX
Poccuiickoit ®enepanuu, peanu3yloLUMX OCHOBHBIE 001I€00pa3oBaTeNbHbIE MPOTPAMMBI,
yTBepkAEHHON pemienneM Komternn MunucrepcrBa npocsemienust Poccuiickonn ®@enepanuun
(mpotoxon ot 3 nexadpst 2019 r. Ne [TK4BH).

Hean u3yvyenus pusuku:

e npuoOpeTeHHEe HHTEpeca W CTPEeMJICHHs OOyJalolMXcs K HAydYHOMY H3YYEHUIO

MPUPOJIBI, PA3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEJICTABICHUM O HAydHOM MeETOA€ TMO3HaHUS U (OPMHpPOBAHUE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLTUM SIBIICHUSIM;



e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa U3y4eHHs OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
e (opMupoBaHHE MPEICTABICHUNA O POJHM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld npodeccnoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOArOTOBKA K JaJIbHEHIIEMY 00YYEHUIO B ATOM
HaIpaBJICHUU.
JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CIICIYIONINX 3a/4a4:
e mpuoOpeTeHue 3HAHHUH O IUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBIICHUSX;
e 1puOOpeTeHHe YMEHUH ONUCBHIBATH U OOBACHATH (U3MYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTy4YSHHBIX 3HAHUIA;
® OCBOGHHME METOJIOB pEeIIeHUs NPOCTEMIINX pPACYETHBIX 3aJady C HCIOJIb30BAaHUEM
bU3NIEeCKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;
® Dpa3BUTHE YMEHHH HAOMIOJATh TPUPOAHBIC SBICHUS W  BBITIOJHITH  OMBITHI,
nabopaTtopHble pabOTHl M 3KCIEPUMEHTAIBHBIE MCCIEI0BAHUS C MCIOJIb30BAaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB pabOTHl ¢ WHPOpMaIMell (PU3NIECKOTO COAEpNKAHUA, BKIIOUAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTH)KEHMSIX (U3MKH, aHaIU3 U KPUTHYECKOE
OIleHUBaHMUE WH(POpMAIIUK;
® 3HAKOMCTBO €O cepamu MpoGeCCHOHATBHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JOCTHMKEHUSIX GU3NYECKOIN HAYKH.
Ha u3ydenune ¢usuku (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B Hellemo), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme o ¢pusuke rnepeueHs 1a00paTopHbIX pabOT U OMBITOB HOCUT
pEKOMEHJATEIbHBIA XapaKTep, YYUTENb JielaeT BBIOOp MpoBeneHus JabopaTopHbIX padoT u
OTIBITOB C YY4ETOM MHIUBUIYAIbHBIX 0COOGHHOCTEN 00YUaIOMINXCs, CIUCKA IKCIIEPUMEHTAIbHBIX
3aJlaHuH, MpejiaraeMbIX B paMKax OCHOBHOI'O T'OCY/IapCTBEHHOTO 9K3aMeHa 1Mo (U3UKe.



COJEP/KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CUCTeMa €IMHHII.

Kak ¢u3uka m npyrue ecrecTBEHHble HayKd M3y4aroT npupoay. EcTecTBeHHOHay4dHBIN
METOJl TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKAa HAay4yHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
OKCIEPUMEHT [0 TPOBEpPKE THUINOTe3, O0ObsAcCHEeHHe HalOmogaeMoro spiaeHus. OnucaHue
(bMBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, JEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue NEHBI ACTECHUS KB U3MEPUTEIBHOTO MPUOOpa.
N3Mepenne pacCTosTHUM.

3. Hsmepenne 00bEMa )KUAKOCTH U TBEPIOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3Mmepenue Ttemmeparypbl MNpU MOMOUIM KUJIKOCTHOTO TEPMOMETpa W JaTYMKa

TEeMITepaTypHhI.
6. IlpoBeneHue wHCCIIEIOBaHUS IO IMPOBEPKE THUIOTE3bI: AAIBHOCTh MOJETA IIApHKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIE BHICOTA ITYCKA.
Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.
CrpoeHue BemecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHUE BEIIECTBA.
JIBuxenne dactull BemniecTBa. CBs3b CKOPOCTH ABUKEHHUS YACTULl C TEMIEPaTypoOu.

EpOYHOBCKOC JBUIKCHUC, ,I[I/I(l)(l)YSI/If{. BzaumopeiicTBue uacTul BeIEeCTBA: MNPUTAKCHUE U
OTTAaJIKHMBAaHHC.

ArperaTHHe COCTOsIHHA  BCIICCTBA. CTPOCHHUC TIa30B, JKUJKOCTEH U TBépI[bIX
(KpI/ICTaJ'IJ'II/I‘IeCKI/IX) Tenn. B3aumocBs3b MCKAY CBOMCTBaMU BCIICCTB B pPa3HbIX arperaTHbIX

COCTOSAHUAX U HUX ATOMHOMOJICKYJISIPHBIM CTPOCHHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM
BOJEI.

Hemoncmpayuu.

1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.

2. HaGmonenue nuddys3uu.

3. HaGmronenue siBieHUiA, OOBSICHSIOMUXCS MPUTSHDKEHUEM WU OTTAKUBAHHEM YaCTHI]
BEIIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).

2. OnbIThl O HAOJIIOIEHUIO TEIIIOBOTO PACIIUPEHUS Ia30B.

3. OmnbIThI IO OOHAPYNKEHUIO ACUCTBUS CUI MOJICKYISPHOTO MPUTSIKECHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexanuueckoe aBukeHue. PaBHOMepHOe U HepaBHOMEpHOE JBMKeHHE. CKOpPOCTb.
Cpennsisi CKOPOCTh TPU HEPABHOMEPHOM JIBHKEHUH. Pacu€r myTu 1 BpeMeHU JABUKCHUSI.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXE€HHUS Teld. Macca kak mMepa uHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00bEMA BELIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHNE TATOTEHUs U cuiia TshkecTH. Cuiia TSKeCTH
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. CiioxkeHue cui, HalpaBiIeHHbIX IO 0JAHOM MPSIMOM.
PaBnoaelictByromast cui. Cuna Tperusi. TpeHue CKOJIbKEHUs U TPEHHE MOKos1. TpeHue B mpupoie
U TEXHHUKE.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBIDKEHUS Tela.

2. H3MepeHHe CKOPOCTH NPAMOJIUHENHOTO JBHKEHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HalGmrogeHue n3MeHeHUs: CKOPOCTH MPH B3aMMOICHCTBHUH TEJL.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO IBWIKEHHUs (IIapuKa B JKUJIKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHue cpeaHed CKOPOCTH CKOJIBKECHHsI Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MIPUJIOKEHHOMN CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMrieparypsl. [lepenaya naBnenus TBEPABIMU TEIAMHU, )KUIKOCTIMH U
razamu. 3akoH [lackans. [IlneBMaTmyeckue MamIuHbl. 3aBUCUMOCTH JABJICHHS JKUJIKOCTH OT
rnyounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl. [ 'uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmn. OmnbiT Toppuuermmu. M3mepenune atmocdepHOro naBieHHS. 3aBHUCHUMOCTH
aTMOc(epHOTO JaBJI€HHUS OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopbl nmi1s u3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbH JIaBJIEHUS ra3a OT TEMIEPATYPBHI.

[lepenaua naBneHus KUJIKOCTHIO U Ta30M.

3. CooObmatoiuecs: CoCy/bl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



6. 3aBHCHMOCTb BBITAJKMBAIOIICH CHJIBI OT 0O0BEMA NOTPYKEHHOW dYacTH Tela u
IJIOTHOCTH XKUAKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECCHEHHON KUAKOCTH.

8. VYcinoBue IulaBaHUA Te: IUIABAHUE WIM IIOTPYKEHHME TeJI B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopubvie padbomot u onvimel.

1. MHccnemoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha TEJO, IMOTPYKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIEH CUJIbI, ICMCTBYIOIIEH HA TEIO B )KUJIKOCTH,
OT Macchl Tena.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIbI, JCUCTBYIOMICH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUIKOCTh YAaCTH Te€Ja U OT IUIOTHOCTHU
KHUJIKOCTH.

5. KoHcTpympoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHHME JIOAKM M OIpEAeNIeHHe €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: phIyar, 6JI0K, HAKJIIOHHAs MI0CKOCTh. [IpaBuiio paBHOBeCHs phlyara.
[IpuMeHenne mpaBmiIa paBHOBECHsS phiuara kK Onoky. «3osioToe mpaBuio» MexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprud. Kunernueckas u noteHuuanbHas sHeprus. [Ipespanienue oqHoro
BHUJa MEXaHUYECKON PHEPTUH B IPYroi. 3aKOH COXpPAHEHHS SHEPTUU B MEXAHUKE.

emoncmpayuu.

1. Ilpumepbl IpPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO

TOPU30HTAIBHOM TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOUN SHEPIUH.

8 KVIACC

Pa3pgen 6. TentoBhIe siBJIeHHS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU CTPOEHUS BellecTBa. Macca u
pa3mepbl aTOMOB U MoJyieKyd. OmbIThI, MOATBEP)KIAIOIIUE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUU.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucramiueckue u
amop¢usie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX T€T HA OCHOBE TOJOKEHUI
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. (CMauumBaHMEe W KalnWJUIApHbIE siBiIeHUs. TemioBoe
pacLIUpEHUE U CKATHE.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBMXKEHHS YacTHII.
Buytpennsis sneprus. CriocoObl ©3MEHEHUs BHYTPEHHEH SHEPTUH: TEIUIoNepeada U COBEpIISHUE
paboTel. Busiel Teronepenaun: TemiIonpOBOHOCTh, KOHBEKIIHUS, U3TyUeHUE.



KonuuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BELIECTBA. TE€IUNIOOOMEH U TEIMJIOBOE
paBHOBecHE. YpaBHEHHUE TEIUIOBOTO OanaHca. IlnaBneHue m oTBepleBaHUE KPUCTAIIIMYECKHX
BEIIECTB. YJenpHas TemioTa IuiaBieHus. [lapooOpa3zoBanume W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas TtermioTa napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEBI.

3aKoH COXpaHEHUs U MPEBPAILlEHUs] SHEPTUH B TEIUIOBBIX MTpOLIEccax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysuu.
Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.
Habntoienue TemnoBoro pacimupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buasl Tenonepenayu.
OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.
Harpesanue npu coBepiieHUN pabOThl BHEUTHUMH CHUIaAMH.
. CpaBHEHHE TEIUTIOEMKOCTEN PA3IMYHbBIX BEUIECTB.
. HaGmronenue xumnenus.
. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.
13. Moeny TEIUIOBEIX ABUTATEIIEN.
Jlabopamopnuwie pabomel u onvimel.
1. OnbITbl IO 0OHAPYKEHUIO NEHCTBUS CUIJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

LN U Bk WNE

[ S
N R O

OnEBITH IO BbIpalllMBaHWIO KPUCTAJLJIOB HOBapeHHOﬁ COJIM UJIK caxapa.

3. OneITHI 110 HAOIOIEHUIO TETNIOBOTO PACIIMPEHHUSI TA30B, KUIAKOCTEH M TBEPABIX TEJI.
4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.
5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH JaBIIEHUS BO3AyXa OT ero o0béma u

HarpeBaHMsl WIN OXJIAXKJICHHSL.
6. IlpoBepka rumoTe3bl JHMHEHHONH 3aBUCHUMOCTH JJIUHBI CTOJOMKAa >KMIKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnronenue M3MeHEHUs BHYTPEHHEH SHEPruu Tejla B pe3yibTare TEeIUonepenadyu U
pabOoThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbI.
9. OmpeneneHne KOJWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpH TEMIOoOOMEeHe ¢
HarpeTblM METAUINYECKUM [IWINHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. UccnenoBanue npoiiecca ncnapeHusl.
12. OnpenieneHne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI IIJIaBJICHUS JIbJA.
Paspes 7. duiekTpryeckne ¥ MATHUTHBIE SIBJICHHUS.
Onexrpusanus Tei. J{Ba pojia dlMeKTpUUYECKUX 3apsA0B. B3anumoaeiicTBre 3apsykKEeHHbIX TEIL.
3axoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJIEHCTBUS 3aPSDKEHHBIX TEJl OT BEIMUYUHBI 3apsa0B U
PacCTOSHUS MEXAY TEJIaMHu).



Onexrpuueckoe mnose. Hanpsx€HHocTh anekTpuyeckoro noss. [lpuHnun cynepno3suuuu
NIEKTPUYECKUX I10JIEH (HAa KaUeCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOAHUKY U JUBIIEKTPUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

DOneKTpuuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. crounuku
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTpUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckass uenb. Cuna Toka. OnekTpuueckoe HampspkeHue. ConpoTHBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINPOTHBIEHUE BelecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarensHOE 1 NapauIeIbHOE COETMHEHUE TPOBOTHUKOB.

Pabota 1 MOIIHOCTH 3MIEKTpUYECKOro Toka. 3akoH Jlkoyns—JleHna. DnekTpudeckue 1enu
U IOTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbikaHUe.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHoe noJie 3eMJIM U €ro 3HaYeHHE JJIs *Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe 1moJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune AneKTpOMAarHuTOB B TEXHHUKE. [[eiCTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTATENb MOCTOSHHOrO ToKa. Mcmonp3oBaHue
ANIEKTPOABUTaTeNIe B TEXHUUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnexrporeHepatop. CnocoObl TOMYy4YEHHUS JIIEKTPUYECKOW HHEPruu. OIJIEKTPOCTAHLMU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4YecKass UHIYKLHS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl Toka aMIepMeETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MarHUTOB.
. MozienrpoBaHue HEBO3MOXKHOCTHU Pa3/I€ICHMS MIOJIFOCOB MATrHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHo€ 1noJie ToKa. JeKTPOMarHur.
. JleficTBe MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.
. DIEKTpOIBUraTENb NOCTOSTHHOTO TOKA.
. UccnepoBanue siBIeHUS 3J€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3HUKHOBEHHUSI.

WX ~NOhkWN R
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. DIEeKTpOreHepaTop NOCTOSIHHOTO TOKa.



Jlabopamopusie pabomel u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoThI NEKTPHUIECKON IIENH MMOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOLUIME  3aBUCUMOCTb  3JIEKTPUUECKOIO  CONPOTHUBIICHUS
MIPOBOJIHHUKA OT €ro JJIUHBI, TUIOIIAIN MONIEPEYHOr0 CEYEHHs U MaTepHara.
8. IlpoBepka npaBuia ClI0KEHUS HAIPSYKEHUI NP MOCIEI0BAaTEIbHOM COEAMHEHUH ABYX
PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Onpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTop.
11. OmnpenienieHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HAYILErO Yepe3 JIAaMIIOUKY, OT HallpsKEHUS Ha
HEM.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. 3yyeHne MarHMTHOTO TMOJISI TOCTOSIHHBIX MArHUTOB MpHU UX OOBEAWHEHUU W
pa3esieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUS KATYIIKA C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. N3ydeHue neiicTBHUSI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpynpoBaHue u u3ydeHre padoThl 3JEKTPOABUTATENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl 1O HUCCIIEOBAHUIO SIBICHHS AJIEKTPOMATHUTHONM WHAYKUWU: HCCIEI0BaHUE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KIIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe ABukeHuUe. MarepuanbHas Touka. Cucrema otcué€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHUs. PaBHOMepHOe mpsMoJIMHEWHOe JBWxkeHue. HepaBHomepHOE
psMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM
JBUKEHHH.

Yckopenue. PaBHOoyckopeHHOE TpsiMOsTMHEHOE ABMKeHne. CBoOoaHOE mageHue. OnbIThl
lanunes.

PaBHOMepHOe nBMKeHUE 1Mo okpykHocTu. [lepuon u yacrota oOpamienus. JIluneiinas u
YI10Bast CKOPOCTH. LIEeHTpOCTPEMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Herotona. Bropoii 3axkon Hserorona. Tperuit 3akoH Herorona. IIpuninun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHUS CKOJIBKEHHUS, CHja TPEHUs
IIOKOs1, IPYTUE BUBI TPEHUSI.

Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
JBwxenue maneT Bokpyr Connua. [lepBast kocmuueckast ckopocts. HeBecoMOCTh U eperpy3Ku.



PaBHOBecHe MaTepuaabHOM TOUKH. AOCOTIOTHO TBEPOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynbca. Mnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeaktuBHOE nBHXKEHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEpPruu

u pa6OTI)I. HOTGHIII/Ia.HI)Hail OHEpruga TCja, MOAHATOTO HaJ IMOBCPXHOCTHIO 3CMIJIH.

[ToreHnmanpHas 3Heprus ckarod npyxxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

1. HaOGmroneHne MEXaHUYECKOTO JIBIXKEHUSI TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. HN3MmepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmronenne NBYXEHUS Tela 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKHUX SIBJICHUH, TPOUCXOIIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJa U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HaOmronenune paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TE.

9. M3meHeHue Beca Tena Npu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa TIPU HEYIIPYTOM B3aMMOJCHCTBHU.

13. CoxpaHeHue UMIyJbca MpHU a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHUSI.

15. CoxpaHneHue MeXaHU4ECKOW SHEPTUU Mpu CBOOOIHOM Ma/ICHUH.

16. CoxpaHeHHE MEXaHUYECKOM YHEPTUHU IIPH IBXKEHHUH TeJla N0 JEHCTBUEM MPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3rOHa U JaJbHEUIIEro PaBHOMEPHOTO JBHKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHE CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS MIapUKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla MPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.

5. TIpoBepka rUmoOTE3bI: €CIH MPH PABHOYCKOPEHHOM ABM)KEHUH 0€3 HadallbHOM CKOPOCTH
IIYTH OTHOCSITCS KaK psiJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbl HOPMAaJIbHOTO
JaBJICHUSI.

7. Omnpenenenne kodhPuieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHune KECTKOCTHU NMPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHS TMPU PABHOMEPHOM JBHKCHHHU Tella TI0

TOPU30HTAJIBHON IIOBEPXHOCTH.



10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH NpPU TOABEME TIpy3a C HCIOIb30BAHUEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTHUU.

Pa3nen 9. Mexannueckne Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4ecKui M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatommue kojeOaHus. BeiHykaeHHbie koniebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [IposiosibHBIE U MOIIepeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4ecKre BOJHbI B TBEPJOM TEJE, CEUCMUYECKHUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

1. Habmronenue xoneGaHUil T MO/ IEHCTBUEM CHIIbI TSXKECTH U CUJIBl YIPYTOCTH.
2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha IPY’KHUHE.

3. HaOmronenne BRIHYXICHHBIX KOJICOAHUI 1 pe30HaHCA.

4. PacnpocTpaHeHue IpOoA0JIbHBIX U MONEPEUHbIX BOJIH (HA MOJIEINHN).

5. HaOnromeHue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTEHI.

. AKyCTHMYECKHI PE30HAaHC.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue 4acTOThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmpezeneHue 4acTOTHI U MepHOJa KoJIeOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepHoa KojeOaHUM MOJBEHIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. UccnegoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH MeEpHOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.
6. OmbITHI, JEMOHCTPHUPYIOIIKE 3aBUCUMOCTD IEpUO/I1a KOJIeOaHU MPYKMHHOTO MasiTHUKA
OT MAacChl I'py3a U KECTKOCTHU MPY>KUHBI.
7. WsmepeHue yckopeHHs! CBOOOIHOTO MaICHUSI.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMArHuTHbIE BOJHBL. CBOWCTBA SIEKTPOMArHUTHBIX
BojH. [IIkana snekTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IEKTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3E€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3znen 11. CBeToBLIE IBJICHNUS.
JlyueBass monens cBetra. Mcrounuku cBeta. [IpsimoimHelHOE pacnpoCTpaHEHUE CBETa.
3armenust Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpa)K€HUs CBETA.
[Ipenomienne cBera. 3aKoH npenomiieHus cBeTa. [lodHOe BHYTpeHHee OTpaK€HUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.



JIunza. Xox nyweir B nmu3ze. Onrtuueckass cucrema Qoroanmapara, MUKPOCKONa H
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel HetoToHa. CrioskeHue CIIeKTPaIbHBIX [[BETOB.
Jucnepcus csera.
Jemoncmpayuu.

©ONDU AWM R

[IpssMOnIMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue nzo0pakeHU# B IUIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIBIO JIUH3.

. [puranun peiictBus GpoToanmapara, MEKPOCKOIIA M TEJIECKOTIA.

10 Monens riaasa.
11. Paznoxxenue 6esnoro cBeTa B CIIEKTP.

12. [lonyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

No wu s

HccnenoBanue 3aBUCUMOCTH yIila OTPaXEHUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHnne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH YIjla MPEJIOMIICHHS CBETOBOTO JIyda OT yriia MaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tonydyenue n300pakeHUI C MTOMOIIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

Omnbiter Pe3epdopna u mranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHne ceera aromoM. KBanTsl. JInHelyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnas monens aromHoro sapa. M3otomsl. PaanoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsI0BOTO M MAacCOBOTO YMCE. DHEPTUs CBS3H
aTOMHBIX sifep. CBsA3b Macchl U SHEpruun. Peakunu cuHTtesa u feneHus saep. ctounnku snepruu
ConHua u 3BE31.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYEHHI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.
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CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTphl pa3au4HbIX a30B.

CrnexTp BoAopoa.

Habnronenue TpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITy4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.

ﬂaﬁopamopnbte padomul u onvimol.

1.

HHGHIOILGHI/IG CIIJIOLITHBIX M JIMHEHYATHIX CIICKTPOB HU3JTYUCHUS.



2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPTUMU YaCTUIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpPHTEILHO-00001IA0 1IN MOYJIb.

[ToBTOpHUTENBHO-0000IIAIOIINIT MOTYJTh MPETHA3HAYEH ISl CHCTEMAaTHU3aIluy 1 0000IIeHUS
IIPEIMETHOTO COJEPHKAHUS U ONbITA JESITEIbHOCTH, TPUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca
¢u3uKy, a TakKe IS TOATOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY SK3aMEHY IO (HU3UKE IS
oOyyaromuxcs, BBIOPaBIINX 3TOT y4EOHBIH MPEIMET.

[Ipu n3ydyeHnn JaHHOTO MOAYJISI PEATTU3YIOTCSL U CUCTEMATU3UPYIOTCS BUJIbI JESITEILHOCTH,
Ha OCHOBE KOTOpHIX oOecnedynBaeTcs JOCTHKEHUE IMPEJAMETHBIX U METalpeAMETHbIX
IUTAaHUPYEMBIX PpEe3YyJlbTaTOB 00ydeHUs, (QOpMHUpPYETCs €CTeCTBEHHOHAy4YHas TI'PaMOTHOCTB:
OCBOEHHE HayYHbIX METOJIOB UCCIIEIOBAHMSI SIBJICHUI IPUPO/IbI U TEXHUKH, OBJIa/IEHUE YMEHUSIMHU
OOBACHATH (PU3NYECKUE SBICHUS, IPUMEHSS MOJTyYeHHbIE 3HaHUs, pelaTh 3a1a4i, B TOM YHUCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiena pealn3yercs 3a CYET TOTo,
4YTO 00y4aroluecs BHIMOIHSIIOT 331aH1s, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJYYEHHbIX 3HAHUI Paclio3HaBATh U HAYYHO OOBACHATH (PU3NYECKUE SBICHUS
B OKpY)Karolllel MpUpoJe U MOBCEIHEBHOM KU3HH;

HCIOJIb30BaTh HAYYHbIE METOJIbl MCCIEAOBaHMS (PU3NYECKUX SIBJICHUM, B TOM YMCIE AJIs
IIPOBEPKHU TMIIOTE3 U MOTYYCHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HayyHbIE OCHOBBI HamOoOJIee BAXKHBIX JIOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, NPaKTUYECKOTO UCIIOJIb30BAHMS Pa3IMYHBIX HICTOYHMKOB SHEPTUU HAa OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAaHEHMSI BCEX U3BECTHBIX BUJOB DHEPTUU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKM Ha YpOBHE OCHOBHOTO 0OWIEro 0oOpa3oBaHUs HANpaBJICHO Ha

JOCTH)KEHUE TMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyuatomierocs OyayT cOpMHUPOBAHBI CIICAYIONTUE JIMYHOCTHBIE PE3YJbTAThI B YACTH:

e 1) naTpUOTHYECKOr0 BOCIIMTAHUS:

® - IPOsIBJIEHUE MHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKON (PU3NYECKOM
HayKH;

® - [IEHHOCTHOE OTHOUIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

® - TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYX/I€HHUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® - OCO3HAHHE BaXHOCTU MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® - BOCHPUATHE CTETHYECKUX KAaueCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

® - OCO3HAHME LIEHHOCTH (U3NYECKON HayKu KaK MOIIHOTO HMHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BaXKHEHIIIEH COCTABIAIONIEN KYIbTYPHI;

® - pa3BUTHE HAY4YHOU JII0O03HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IESATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJILHOI0 0J1Ar0MOJyYHs:

® - 0CO3HaHHUE IIEHHOCTH 0e30MacHOro 00pasa >KU3HU B COBPEMEHHOM TE€XHOJIOTMYECKOM MHPE,
BaYKHOCTH IpaBmi 0€30MacHOrO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JJEKTPHUUECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIIHUX YCIOBUSX;

e - chOpMUPOBAHHOCTH HaBbIKA peiieKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TAaKOT'o Ke
IpaBa y Ipyroro 4ejoBeKa;

e 6) TPyI0BOI0 BOCIIUTAHUA:

® - aKTHBHOE y4yacTHe B PEIICHUU MPAKTUYECKHX 3a71ad (B paMKaxX CeMbH, 00pa3oBaTeIbHOM
OpraHu3aIum, TOPoa, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOI HAaPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HUCIIE U (PU3NUYECKUX 3HAHMUIA,

® - UHTEpEC K MPAKTHUYECKOMY U3YYEHUIO MPOECCHii, CBSI3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHMS:

e - OpHEHTalus Ha TpUMEHEeHHEe (U3MYEeCKUX 3HAHWM ANs pelieHus 3agad B 00IacTu
OKpYXarollen cpebl, IITaHUPOBAHUSI IOCTYNKOB U OLICHKU UX BO3MOKHBIX MTOCIEACTBUH s
OKpY’Karollen Cpeibl;

® - OCO3HaHHUE II00ATBHOTO XapaKTepa HKOJOTUUYECKUX MTPOOIIeM U IMyTeil UX peleHus;

e §8) ajanTanuMu K N3MEHSIOIIUMCS YCJIOBUSIM COUMATBHOM M NPUPOIHOM Cpebl:

e - MOTPeOHOCTH BO B3aUMOJCWUCTBUU TPHU BBHINOJHEHUH WCCIEAOBAHUNA ¥ TIPOEKTOB
(bu3MUecKoi HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

® - [IOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 NPAKTUUECKYIO 1€ATEIbHOCTD;

e - noTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHH, B TOM uucie (HOPMyTUPOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBIICHUSX;

® - OCO3HaHHUE JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;



® - [UIJAHMPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (PM3NUECKUX 3HAHUMH;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBISABJIATH B3aMMOCBA3U ITPUPOJIEI, 06H_I€CTBa U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

e - OICHKA CBOMX JCWCTBUH C Y4€TOM BIHSHHS Ha OKPYXKAMONIIYIO CpPEIy, BO3MOMHBIX
J1I00AJIBHBIX TTOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromerocss OyayT copMHUpOBaHBI MeTamnpeaMeTHble Pe3yJabTaThl,
BKJIIOUAIOLIME TO3HABaTeJIbHbIE YHUBEpCaJbHbIE Yy4eOHble JAEWCTBUSA, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCaIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA

Ba3oBble jJorndyeckue aeiicTBUuA:

BBISIBIISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHHIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (paKkTax, JTaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISATh TTPUYHMHHO-CJICIICTBEHHBIC CBSI3U TPU HM3yYCHHH (PU3HUECKUX SIBJICHUU W
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYHH;
CaMOCTOSITEJIPHO BEIOMPATH CIIOCO0 pereHus yaeOHOU (hrU3MIecKoi 3a1aun (CpaBHEHUE
HECKOJIbKAX BapHaHTOB pEIICHUs, BHIOOp HamOoJiee MOAXOAAMIETO C YYETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKHe 1eCTBUA

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

MMpOBOAUTH MO CAMOCTOATECIIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECIOXHBIN (bHSH‘IeCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (1)I/ISI/I‘ICCKOFO SIBJICHHA,

OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XO[C
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBe,[[éHHOFO Ha6J'IIO,[[eHI/IH, OIbITa, UCCIICIOBAHUA,

MPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIIee pa3BUTUC (I)I/ISI/ILICCKI/IX mponeccoB, a TaKkKe
BbIIBUT'ATh ITPCATIOJIONKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmanmeii:

IPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKe U OTOOpe
nH(pOpMAIIMK WK IaHHBIX C YIETOM IPeUI0KEeHHONW yueOHOM (hru3nyeckoi 3a1auu;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPHPETHPOBATH MHPOPMALIUIO PA3TUUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUs HHGOPMALMHU U
WUTIOCTPUPOBATh pELIaeMble 3a7aydl HECJIOXKHBIMH CXE€MaMH, JAuarpamMMmaMmy, HWHOU
rpaduKoil ¥ UX KOMOMHAIUSAMHU.



KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHbIE yqeﬁnme JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3aaBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBI M BBICKAa3bIBATh HJIEH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTaBIATh CBOM CYXJACHHUS C CYXICHHSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpa)XaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHUMATh U UCTIIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW U HHUBHUIYaTbHON pabOTHI IpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHAMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH JCHCTBUS MO €€
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOKO 4acTh Pa0OTHI, JOCTHTash KA4eCTBEHHOTO pe3yiabTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU ACHCTBUS C IPYTUMH YWICHAMH KOMaH]IbI,
OIICHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIMIA TIPOIYKT IO KPUTEPHSIM, CAMOCTOSITEITHHO
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PeryasiTuBHbIe YHUBEpPCaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYAIUSX, TPEOYIOMUX ISl PEIICHHUS
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCSI B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pEUICHUH (MHIUBUIAYaIbHOE,
MPHUHSATUE PEIICHHSI B TPYIIIE, IPUHATHE PEIICHUH TPYIION);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM peIleHUs] (U3MUYeCKOW 3aayd WM ITUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHIA;

JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbII HHTEJJIEKT:

J1aBaTh aIEKBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IU1aH e€ U3MEHEHUS;

OOBSICHATH IPUYMHBI TOCTHKEHUS (HEAOCTHKEHUS) PE3yIbTaTOB JEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBHUTb ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTrOro;

NpU3HABaTh CBOE NpPaBO Ha OMMOKY MpH peumieHuH (U3NYECKUX 3aJad WId B
YTBEPKACHUAX HA HAYYHBIE TEMbI M TAKOE K€ IIPaBoO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuyenus B 7 Kjacce mpeiIMETHBIE Pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJKHBI

oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUN:

® UCMOJb30BATh TMOHATHS: (U3UYECKUE U XUMHUYECKHE SBJICHUS, HaOIIOJCHNE,
SKCIEPUMEHT, MOJelNb, TUNIOTEe3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSMOJIMHEIHOE),  TPaeKTOpHs,
paBHOJIEHCTBYIOIAsl cwia, Aedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIAFOIINECS COCY/IBI;

e paznuuath sBieHUs (AUQQy3usi, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE IBIKEHHE, WHEPIHWs, B3aUMOJICHCTBUE TeJ, paBHOBECHE
TBEP/BIX TEJ C 3aKPEIUIEHHON OChIO BpallleHus, Iiepeiaya 1aBIeHUs TBEPIAbIMU TEIaMU,
KUAKOCTAMU U TraszaMu, aTtMocepHOoe [aBJjeHHe, IUIaBaHWE TeJ, NpPEeBpallleHus
MEXaHMYECKOW SHEPTHH) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUYECKUX SBIICHUH B OKPYXKAIOIIEM MHpE, B
TOM 4YHclie (HU3MUYECKHE SBIICHHS B MPHPOJE: NMPHUMEPH ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(PEPHOTO IaBIICHHUS HA XMBOW OpTraHU3M, IUIaBaHHE PHIO,
pBIUard B TeJie 4YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PU3UUECKHUX SIBIICHUA;

® OIUCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3HUECKUE SBJICHMUS, UCTIOIb3Ys (PU3NYECKHE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
Tena, JKUAKOCTH, ra3a), BBITAJIKUBAIOLIAs CUJa, MEXaHM4yeckas paboTa, MOIIHOCTD,
IJIEY0 CHUJIbI, MOMEHT CHIIbI, KOX(QQUIMEHT TMO0JIE3HOTO JACWUCTBUS MEXaHHU3MOB,
KMHETUYeCcKass W MOTEHIMaJIbHAs SHEpPrusi), NMpU ONHMCAHUU MPABWIBHO TPAaKTOBATh
(bu3HYeCKUit CMBICI UCTIOJIB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOJIUTh (OPMYJbl, CBA3BIBAIOIINE MAHHYIO (DU3HUECKYI0 BEJIUYUHY C
OPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCUMOCTEH (pu3MuecKux
BEITUYMH;

®  XapaKTepU30BaTh CBOWCTBA T, (PU3HUECKUE SIBJICHUS U MPOIIECCHI, UCTIOb3Ys IPaBHIIa
CIIOXEHHsI CHJI (BJIOJIb OJIHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs phiuara (0OJ0Ka), «30J0TOE TMPABHIO» MEXaHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW ZHEPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aMUCBIBATh €M0 MAaTEMaTHUECKOE BhIPAXKEHUE;

e OOBACHATH PU3MUECKHUE SBJIECHUS, TPOLIECCHI M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluli  TPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYHUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (PU3MUECKUX SIBICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarbh pacy€THblE 3a7aud B 1-2 JeMCTBUs, HCHONB3ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIIKE (PU3NYECKHE BETMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1auy 3aMHUChIBATh
KpaTKoe yCJOBHE, MOJCTABIATh (PU3MUECKUE BETUYMHBI B (OPMYJBI M TNPOBOAUTH
pacuérbl, HaXOAWUTh CIIPABOYHBIC JlAaHHbIE, HEOOXOJWMMBIE MJIs pelleHus 3ajad,
OILICHUBATh PEATTMCTUYHOCTD MOJYYEHHON (PU3MUECKON BEIIMUMHBL,



pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOYKHO PEIIUTH PU MOMOIIH (PU3UYECKUX METO/IOB,
B ONMCAHHUU MCCIEAOBAHUS BBIJICNIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pa3nuyaTth ¥ MHTEPIPETUPOBATHh MOJYUYEHHBIH PE3yNbTaT, HaXOAUTh OMIMOKU B XOJ€
OIIBITA, JEJIaTh BBIBOJIBI 110 €r0 PE3YJIbTAaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XO/1 OTIBITA U (POPMYIIMPOBATH BHIBOIBI;
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PM3NYECKOUN BENMYMHBI OT JAPYrou ¢
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TENl ¥ HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOMIATH
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUW TUJIaBaHUSl TeJ, YCIOBHI paBHOBecHsl pbluara M OJOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MEpEHHs, clenysd MPeUI0KEHHOMY IUIaHy, (PMKCHPOBATh PEe3yJbTAaThl MOJy4YEHHOMN
3aBHCUMOCTH (PU3UYECKUX BETMYMH B BUJIE IIPEATIOAKECHHBIX TaOIUI] U TpaMKOB, 1e1aTh
BBIBOJIBI T10 PE3YJIBTATaM HUCCIIECIOBaHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWIA TPEHHsS CKOJIBKEHUSA, JABJICHUE BO3/AyXa,
BBITAIKMBAIONIAsl CWJIA, JEHCTBYIOIAss Ha MOIPYKEHHOE B KUAKOCTb TEJIO,
KOA(Q(QUIMEHT IOJE3HOro JIEHCTBUSA NMPOCTBIX MEXAHU3MOB), CIEAYs MPEUIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOMPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBI,

coOmogaTh IpaBWja TEXHUKH Oe30MacHOCTH Ipu paboTre ¢ J1aOOPaTOPHBIM
00opyZ0BaHuEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBUXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsSI IIIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHMYECKHX
YCTPOMCTB € OMOpPOM Ha MX OmHMcaHus (B TOM 4YHCIE: MOJIIMIIHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpUMepax) MPaKTHYECKOTO
UCTOJb30BaHUS (PU3UUECKUX 3HAHHM B TIOBCEJAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHHUUECKUMH YCTpOMCTBaMH,
COXpaHEHHs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYKarollen cpere;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBHU C
3aIaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUW U ITyTEM CPaBHEHUS



Pa3TUYHBIX HCTOYHUKOB BBIICIATH HH(MOPMAIIUIO, KOTOPAsl ABJISETCS IPOTUBOPECUNBON
WJIM MOXKET OBITh HEJOCTOBEPHOM;

HCII0JIb30BATh MPH BBITIOJIHEHUU YYEOHBIX 33JaHUI HAYYHO-MIOMYJISIPHYIO JINTEPATYPY
(hU3HUECKOTO COAepKaHMS, CIPABOYHBIC MAaTEPUAIILI, PECYPCHI ceTH MHTepHET, BiIaIeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, TMpeoOpa3oBaHus WHPOPMAIUU U3 OJHOUN
3HAKOBOM CUCTEMBI B IPYT'YIO;

co37aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NISCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKue COOOIIEHHS O Pe3yIbTaTax MPOCKTOB WM YIeOHBIX MCCIICIOBAHUMN, TPH ITOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM TOHATUHHBIN ammapar Kypca (QU3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MIPU BBITIOJIHEHUH YYEOHBIX TTPOCKTOB M MCCIEAOBAHUI paclpeessiTh 00s13aHHOCTH B
TPYIIE B COOTBETCTBUM C MTOCTABJICHHBIMH 3a/1a4aMHU, CIEAUTH 3a BBIITOJIHEHUEM IJIaHa
NEHUCTBUM, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIQJ B JEATEIBHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOITHX.

K koHiy oOyueHus B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

HCIIOJIB30BaTh MNOHATUA: MacCa U pasMEPbl MOJICKYJI, TCIJIOBOC ABHMKCHHUEC aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBIIEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA JIEKTPUUYECKUN 3apsij, JICKTPUUECKOE
110JI€, MPOBOIHUKU U JUDJIEKTPUKH, MOCTOSHHBIN AIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
pasznuyath SBJACHUS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBeCHe, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHue, KOHJCHCAlus,
IJIaBJICHUE, Kpuctaym3anusi  (OTBeplieBaHuE), KUIICHUE, Terionepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIydE€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHIYKIHS) 10 ONHMCAHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOIIEM MUpE, B
TOM uucie (u3udeckue SBICHUS B NPUPOJE: TOBEPXHOCTHOE HATSKEHUE W
KalWUIApHbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
ANIEKTpUYECKHE SABJIEHUS B aTMOc(hepe, IMEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, Apeid MotocoB, POiIb MAaTHUTHOTO TOJIS IS )KM3HH Ha 3emiie, oJIsIpHOe
CUSHUE, TpPH OSTOM TMEPEeBOJUTh TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETSATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKHUX SBIICHUII;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTHUs, KOJIWYECTBO TEIUIOTHI, YAeIbHas
TEMJOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJIEHUS, YyAeNbHas TeIioTa
napooOpazoBaHus, ylelbHAsl TEIUIOTAa CTOpaHHsS TOIUMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHASI BJIAXXHOCTh BO3/lyXa, DJIEKTPUUYECKUM
3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAIlPSHKEHUE, COMPOTUBIIEHNE MPOBOJHUKA, YACIBHOE
COTPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh IEKTPUUECKOTO TOKA), IPU ONMCAHUU
MPAaBUIBLHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIOJIB3YyEMBIX BEJIMYMH, 0003HAYCHUS U



eIUHUIBl  (PU3MUYECKUX BEIMYUH, HAXOOUTh (OPMYJBI, CBS3BIBAIONIUE JIAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpapUKH H3Y4YECHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJd, (PU3MYECKHE SBICHUS M TIPOLECCHI, HCIIOJIb3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
MPUHIIMI CYNIEPIO3ULIH 110JIEN (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa a51s yyacTka Len, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEeHHUs SJHEPruy, MpU
9TOM J1aBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alMChIBATH €r0 MaTeMaTHUYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE TPOIIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYallMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH IPUUNHHOCIEICTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 M3ydyeHHBIX
CBOMCTBa PU3NYECKUX SABJICHUH, PU3MUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacy€THble 3ajaud B 2-3 JEMCTBUS, HMCHOJIb3yd 3aKOHbI U (HOPMYIIBI,
CBS3BIBAOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3aja4y 3al1ChIBaTh
KpaTKO€ YCIIOBHE, BBISBIISATh HEIOCTAaTOK NAHHBIX Ui pEIIeHus 3aJadd, BbIOMpPATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE JUIs €€ PEeLIeHUs], TPOBOAUTH PACYETHI U CPAaBHUBATH
MOJIy4€HHOE 3HaUeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIINUTh MPH NOMOIIH (U3UYECKUX METOJIOB,
UCIOJb3ysl ONHUCAHHE UCCIENI0BAaHUS, BBIICIATh IPOBEPSIEMOE IPENNOJIOKEHHUE,
OLIEHUBATh MTPABUIILHOCTH MOPsKa IPOBEJECHUS UCCIEI0BaHMsL, A€TIaTh BEIBObI;
IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWMCTB
Tesl (KalWUISPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMma,
TeMIIepaTypbl, CKOPOCTH IIPOLIECCAa OCTHIBAHMSI ¥ HArpeBaHUs MPH U3JIy4EHUHU OT LIBETa
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIepaTypbl KHJAKOCTM M IUIOIAAM €€ IOBEPXHOCTH, JNIEKTpU3alMs Tel U
B3aMMO/ICHCTBHE 3JEKTPUYECKUX 3apsAJI0B, B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3YaJIM3al1sl MAarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, JE€MCTBUS MarHUTHOT'O MOJIS
Ha MPOBOJAHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUraTels
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEANOI0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTh XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBITNOJIHATE NPsIMbIE U3MEpPEHHsI TeMIepaTypbl, OTHOCUTEIILHOW BIaXXHOCTH BO3/YyXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢u3nYeCcKUX BEIMYUH, CPAaBHHUBATh pe3yJbTaThl HM3MEPEHMH C Y4€TOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIMUYMHBI OT JIPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro [UIMHBI, TUIOIAJN NOMEPEYHOTO CEUYEHUs M YJENBHOIO COIPOTHUBIICHHS BEILECTBA
IIPOBOJTHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK, OT HANPSHKEHUS Ha IPOBOIHUKE,
UCCIIeIOBaHUE TOCIIEA0BATEIPHOIO W MapaJlIebHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIEays
MPEUI0KEHHOMY TUTaHy, (PUKCUPOBATh PE3yIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabauIl U TpaduKoB, 1€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIeIOBaHHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHHs (PU3NYECKUX BEIMUYMH (yIenbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTb 3JIEKTPHUECKOTO TOKA):



IUTAHUPOBATh HM3MEPEHUs, COOHMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIIATH 3HAYCHNE BEIIMYHMHBL,

coOmoaTh TMpaBWjia TEXHUKH Oe30macHOCTH 1pu  pabore ¢ J1abOpaToOpHBIM
obopynoBaHueM;

XapaKTepU30BaTh MPHUHIUNBI JCHCTBHS H3YYEHHBIX MNPHOOPOB W TEXHHYECKHX
YCTPOHCTB C OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCJE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUYETUMK DIIECKTPUYECKON
SHEPTHUH, OIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(mpuMepsI), SIEKTPUYECKUE MPEIOXPAHUTEIHN, SJICKTPOMArHHUT, JIIEKTPOJBHIaTEIb
MOCTOSTHHOTO TOKA), HWCIIOJIb3ySd 3HAaHUS O CBOMCTBaX (DM3MYECKWX SIBICHUH W
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTHIE TEXHHUYECKHE YCTPONCTBA M W3MEPHUTENBHBIE TPUOOPHI MO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUraTeNlb BHYTPEHHET'O CTOpPAHMs, JEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI DJIIEKTPUIECKHUX IIETeH C TOCIe0BATEIbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pasinyas yCIOBHBIE 0003HAYCHHS IIEMEHTOB dJICKTPUIECKUX IETIeH;
MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCTIONb30BAaHUST (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIi OOECIeUYeHUS
0e30MacHOCTH TpHU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsl M COOJIONEHUS HOPM SKOJIOTUYECKOTO IOBEACHUS B
OKpY»Kalolllel cpene;

OCYILECTBIIATh MOMCK MHPOPMALUU (pU3HUECKOTO coiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUM U NMyTEéM CpaBHEHMs JOIOJHUTENIBHBIX MCTOYHHMKOB BBIJCIATH
UH(pOpMaIHIO, KOTOPas SIBJISIETCS IPOTUBOPEUYUBON MITH MOKET OBITh HEIOCTOBEPHOM;
UCIOJb30BATh IIPU BBINOJHEHUH Y4eOHBIX 3a/laHUI HAay4HO-IOMYJSPHYIO JINTEPATypy
(U3MYECKOro CcoslepKaHMsl, ClIpaBOYHbIE MaTepHuallbl, pecypchl cetu MIHTepHeT, BiaieTh
npuéMaMi KOHCHEKTHPOBAHMSA TEKCTa, IpeoOpa3oBaHus HHPOpPMALUU M3 OJHOH
3HAKOBOM CHUCTEMBI B JPYIyIO;

Co3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M KpAaTKUE YCTHbIE COOOLIeHHs, 0000mIas
MHGOPMALIMIO U3 HECKOJIBKUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEIACTAaBIATh  pe3yibTaThl  MPOEKTHON WMIM  HMCCIel0BaTelbCKON
JEATeIbHOCTH, MIPU 3TOM IPAMOTHO HCIOJIb30BaTh M3YUEHHBIN MOHATUIHBIN amnmapar
Kypca (pHU3UKH, COIPOBOXK/IATh BHICTYINICHHE [TPE3EHTALIUCH;

IIPU BBIMOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUM (PU3MYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 32 BBIOJIHEHHEM IUIaHA JEHCTBMH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHus B 9 kjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHU:

HCIIONb30BAaTh IIOHATHUA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrnpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb WU IEPErpy3Kd, LEHTP
TSDKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHMYeCKHue KoyiebaHWs ©  BOJHBL, 3BYK, MH(QpPa3ByK H  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTHb U



JaTbHO30PKOCTh, CHEKTPBhl HCIYCKaHWs W TOrJoUieHus, anbpa, Oera- U ramma-
U3JIy4eHUsl, U30TOIBL, SIIEpPHAsl SHEPreTHKA;

pa3nuyarh SBICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUYKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE TaJICHHE TN, PABHOMEPHOE
JNBUKEHHE [0 OKPYXHOCTH, B3aUMOJCIHCTBUE Te€J, PpEAKTUBHOE JIBWKEHHE,
KosiebaTenbHOe JIBM)KEHHE (3aTyxXalollue W BBIHYXACHHBIC KOJICOAaHWs), PE30HaHC,
BOJIHOBOE JBM)KEHHME, OTPAXEHUE 3BYKa, MPSMOJIMHEHHOE paclpoCTpaHEHUE,
OTpa)XCHUE U MPEJIIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHUE
0eoro cBeTa B CIEKTP M CJIOXEHHE CIEKTPaJbHBIX LIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaIUOAKTUBHOCTb, BOSHUKHOBEHHE JINHENYATOT 0 CIIEKTPa U3Ty4EHUs) 110
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE
(uznyecKoe sIBICHUE;

pacrno3HaBaTh MPOSBIEHUE N3YUYEHHBIX (PU3NUYECKUX SIBICHUN B OKpYKarolleM MHUpeE (B
TOM uucie (U3UYECKUE SIBICHHUS B MPHUPOJE: MPWIUBBI U OTJWBHI, TBUKECHUE TIAHET
ComHEYHOM CHCTEMBI, PEaKTUBHOE JIBIPKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETpSICEHHE, CEHCMMUYECKHEe BOJIHbI, ILyHaMH, 3XO, I[BeTa TeJ,
ONTUYECKUE  SBJIEHUS B  MpUpOAE, OHOJOTMYEecKoe  JIeHCTBUE  BUAMMOIO,
yIbTPaHOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJIMOAKTHUBHBIN
(oH, KOCMHYECKHE Jy4H, pPaTUOAKTUBHOE U3IyY€HHE NPUPOJHBIX MHUHEPAJOB,
NeCTBHE paIMOaKTUBHBIX M3JIYYeHUN HA OPraHu3M YeloBeKa), MPH ATOM IEePEBOIAUTD
MPAaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBICHUH;

OTIHCHIBATh U3yUCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIOIB3YS (PU3NUYECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tella MPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIioBas CKOPOCTh, CHJIa TPEHHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTrO MaJeHHs], BEC Tella, UMITYJbC Tella, UMITYIIbC
CWJIBI, MeXaHH4ecKasg paboTa U MOIIHOCTb, MOTEHIMATIbHAS SHEPTUS Teja, MOJAHATOTO
HaJl MOBEPXHOCTHIO 3eMJIH, IOTEHIIUAIbHAS SJHEPTUS CKATOM MPYKUHbBI, KHHETUYECKas
SHEprus, MoJHasi MEXaHUYeCcKasi SHeprus, ePUOJI U YaCTOTa KoJieOaHH, AJTMHA BOJIHBL,
IPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, NMOKA3aTeNb MPEIOMIICHUS CPEJIbI),
IIpU OTMHMCAHUU MPABUIIBLHO TPAKTOBATh (PH3UUECKHUI CMBICI HCIOJB3YEeMbIX BEITUYHH,
0003HaYeHHS] ¥ €AMHUILIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (DOPMYIBI, CBSA3BIBAIOILIUE
JTaHHYIO (U3NYECKYIO BEJIMUUHY C IPYTUMH BEJTMUYMHAMU, CTPOUTH I'paUKH U3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepH30BaTh CBOMCTBA TeM, (GU3NYECKHE SIBJICHUS U MPOLECCHI, UCTIONB3Ys 3aKOH
COXpaHEHUsl DHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUSI, MPUHIUI CYHEPIIO3UIUU CHIL,
MPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpAaHEHUS UMITYIIbCA,
3aKOHbl OTpPaXEHUs M TPEJIOMIICHHMS CBETA, 3aKOHBI COXPAHEHUs 3apsoBOrO0 M
MacCOBOTO YHCEN PHU SACPHBIX PEAKIIHX, IPH TOM J1aBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3alKChIBATh €M0 MATEMAaTHUYECKOE BBIPAKECHHUE;

OOBSCHATH (pU3MUECKHE TMPOIECCHl W CBOWCTBA Tell, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluii  TPAaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYHUHHO-
CIIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIIaroB C OMOPOi Ha 2—
3 WU3y4eHHBIX CBOMCTBA (PHU3UYECKUX SBIECHUHM, (UINYECKUX 3aKOHOB HWIU
3aKOHOMEPHOCTEH;



pemaTth pacu€THbIE 3aja4K (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIBI, CBSI3BIBAIONINE (PU3NYCCKUE BEIMYMHBI: HAa OCHOBE aHaImM3a
YCIIOBUSL 3a/Ja4dl  3allMChIBaTh KPATKOE YCIIOBUE, BBISABIATH HEAOCTAIONINE WU
M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHUS,
MPOBOJUTH pAcuyéThl W OICHWBATH PEATUCTHYHOCTh IOJYYCHHOTO 3HAYCHHUS
(u3HYECKON BEIIMYNHEL;

pacmno3HaBaTh IPOOJIEMBI, KOTOPBIE MOYKHO PEIINUTH MPH TOMOIIH (U3HUECKUX METOJIOB,
WCIIOJIb3YSl ONKCAHHWE WCCIICOBAHUS, BBIJCIATh IPOBEPSIEMOE IPEAIOJIOKCHHE,
OIICHUBATh MPABWIBHOCTHh TMOPSIKA IPOBEICHUS WCCICAOBAHUS, JeTIaTh BBIBOJIBI,
WHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUH U OIBITOB;

MIPOBOJIMTH OMBITHI TI0 HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
TeN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpAHEHUs DHEPTUH, 3aBUCUMOCTh
neproJia KoJICOaHUH MPYKUHHOTO MAsITHAKA OT MacChl TPpy3a U KECTKOCTH MPYKUHBI H
HE3aBUCHMOCTh OT aMIUIATY bl MJTBIX KOJICOAHUM, MPSIMOJIMHEHHOE PacIpOCTPAHCHUE
CBETa, pa3JioKeHne OeJIoro CBETA B CIIEKTP, N3YUEHUE CBOMCTB H300paKEHUS B TUIOCKOM
3epKajie U CBOWCTB M300pakKeHUs TpeaAMeTa B coOuparomieil JmH3e, HaOIoIeHue
CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB HM3JIYUEHHUS): CAMOCTOSATEIHHO COOHMpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa 0OOPYyIOBaHHWS, OMUCHIBATH XOJI OMBITA W €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHL;

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3HAUYCHHE U3MepseMOl BeIWYUHBI ((OKYCHOE pacCTOSTHUE COOMpAroIIe JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (PM3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHKEHUU
0e3 HayaJIbHOI CKOPOCTH, Mepruoia KojaebaHuii MaTeMaTH4eCKOr0 MasiTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXEHHsI CBETa OT yIJia MaJeHUs U Yyriia IpeJoMIICHUS OT
yria majieHus): IUIaHUPOBATh HCCIEI0OBAaHUE, CaMOCTOATENIbHO cOOMpaTh YCTaHOBKY,
(bukcupoBaTh pe3yibTAaThl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJIE
TabIuI ¥ rpauKoB, JIe1aTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIETOBAHMUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO MaJeHUs,
KECTKOCTh MPYKUHBI, KOXPOUIUEHT TPEHUS CKOJILKEHUS, MeXxaHudeckas pabora u
MOIIIHOCTb, 4aCTOTa U MEPHO/] KoJeOaHU MaTEMaTUYECKOTO U MPYKUHHOTO MAITHUKOB,
ONTHUYECKash CWiIa coOuparomeil IUH3bl, pPaJAMOAKTUBHBIN (OH): MIaHUPOBATH
M3MepeHus, COOMpaTh SKCIEPUMEHTAIbHYI0O YCTAHOBKY M BBITIOJNHSATH HW3MEPEHHS,
clenys peI0KEHHOM HHCTPYKIIMU, BEIUMCIISITh 3HAUCHNE BETMUMHBI U aHATTM3UPOBATh
MOJIy4Y€HHBIE PE3YIbTAThl C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIC MPHU3HAKU HM3YYCHHBIX (DU3MUECKUX MOJENed: MaTepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
TJIaHeTapHas MOJIENIb aTOMa, HyKJIIOHHAS MOJIENIb aTOMHOTO Spa;

XapaKTepU30BaTh NPHUHIUIBI JIEHCTBUS W3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AATYNUKHU MOJIOKESHHUS,
pPaACCTOSIHUS U YCKOPEHMsI, paKeTa, 3X0JO0T, OUKH, IEPUCKOII, oToanmapaT, ONTHICCKHIE



CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHOJIBb3ysd 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUIA U HEOOXOUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® CIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH M3YYEHHBIX TEXHMUYECKUX YCTPOWCTB,
M3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBbI ISl MMOCTPOCHUS M300paKEHHUH B TIOCKOM
3epKaJie ¥ coOMparomieit TuH3e;

® T[PUBOAWTH TPHUMEPHl (HAXOAUTH HH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
WCIO0JIb30BaHUS (PU3MUYECKUX 3HAHUM B IIOBCEAHEBHOM JKU3HM sl OOecreyeHus
0e30MacHOCTH NIpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKMMM YCTPOHCTBAaMU,
COXPAaHEHHUS 3/70pOBbsi M COONIOIGHHUS HOPM 3KOJOTUYECKOTO TOBEJCHHS B
OKpYKarollen cpere;

® OCYyHIECTBJIATh NOWCK HH(popMmanuu ¢usnyeckoro cojaepkanus B VIHTepHere,
CaMOCTOSITENIBHO (POPMYNIHpPYsI MOUCKOBBIA 3alpoC, HAaXOOUTh IYyTH OIpeAeIeHUsS]
JOCTOBEPHOCTH TIOJydeHHOW WH(GOpPMAIlMd Ha OCHOBE WMEIONIUXCS 3HAHUW U
JIOTIOTHUTEIbHBIX HICTOYHUKOB;

® 1CIIOJIb30BaTh MPHU BBHINOJIHEHWU y4eOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO JUTEpaTypy
(buznuecKkoro cofepKaHus, CIpaBOYHbIE MaTepHaJIbl, pecypchl ceTu IHTepHEeT, Bi1aieTh
npuéMaMu KOHCIIEKTHpPOBAHHUS TEKCTa, NpeoOpa3oBaHus HHPOpPMAIMU U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

® Cco3J1aBaTh COOCTBEHHbIE MUChMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIUH U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COACpKaHMs, MyOIMYHO TPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WIIM MCCIEA0BATENIBCKOM AEATEIBHOCTH, MPU 3TOM I'PaMOTHO
WCIIOJb30BaTh HM3YYCHHBIM TMOHATUMHBINA ammapaT Hu3ydaeMoro pasjaena (u3uku u
COMPOBOXKIATh BBICTYIUIEHHE TMpe3eHTanuell ¢ y4éToM OCOOEHHOCTEH ayIuTopuu
CBEpPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HaumenoBanu | KouanvecrBo yacos DaekTponHbie | JesTeIbHOCTH
°
y/ | € Ppaenos u Kontpo | Ipaktn | (uudponbie) YUHTEJISI C y4eTOM
- TeM Bcero | JbHBIE | YecKHe obpaszoBarenn | padouei
porpaMMel padoTel | padoOTHI HbI€ pecypcChbl NporpaMMel
BOCIIUTAHUS
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MHUpa
bubaunorexka YCTaHOBJICHHE
dusuka -
HOK JIOBEPUTEIBHBIX
1.1 | naykao 2 .
https://m.edso | oTHomEHUH MeXay
npupoe
0.ru/7f416194 MeAarorn4ecKum
bubanoreka paboTHUKOM
12 dusnveckune 5 1 IOK U ero
' BeJIMYHHBI https://m.edso | ©OOy4arommumucs,
0.ru/7f416194 | CIOCOOCTBYFOLIMX
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Bbuoamnoreka

13 | apamet meren | 2 oK
| Hy HAHMSI ! https://m.edso
> 0.ru/7f416194
Hroro no pasneny 6

IMO3UTUBHOMY
BOCIIPUSTHIO
00y4arImuMucs
TpeOoBaHU U
pochO
[eJJarOTHYCCKOTO
paboTHUKa,
MPUBJICYCHHUIO UX
BHUMAaAHUS

K 00Cy>KJ1aeMoi Ha
YPOKe HH(pOPMALUH,
AKTUBU3alIUU X

MMO3HABATEJIbHOMN
JeSITeITbHOCTH
Paspnen 2. IlepBoHayanbHbIe CBeICHUSI 0 CTPOCHUH BelEeCTBA
Bubauorexa noOyxJIeHHe
91 CtpoeHue 1 HOK 00yJaronmxcst
BellecTBa https://m.edso | cobmonaTh Ha ypoke
0.ru/7f416194 00LIenPUHSATHIE
JBUKeHne U bub6anorexa HOPMEI TOBEACHMA,
29 B3auMoO/eiicTB 5 HOK npaBuIa OOMICHHS CO
He 4YacTHIl https://m.edso | CTaplIMMH
BelllecTBa 0.ru/7f416194 (TefaroruuecKuMu
BubamoreKa pabOTHUKAMH) U
ArperaThble HOK CBEpCTHUKAMU
2.3 | cocTosiHusl 2 https://m.edso (06yHaroLIIMuCH),
pemectea 0.ru/7f416194 | TPHMHUMILL yIeOHOif
JICIIATUTHHBI 1
Hroro no paspeny 5 CaMOOpraHH3allUH;
Pa3nen 3. /IBu:xeHHe M B3aUMO/IeliCTBHE TeJl
bu6anoreka MIPUBJICYCHHE
31 Mexanunueckoe 3 HOK BHUMAaHHU
JABUKEHUE https://m.edso | oOydaromuxcs K
0.ru/7f416194 LIEHHOCTHOMY
Bu6anorexa aCTEeKTy U3y4aeMbIX
HNuepuns, LIOK Ha YpOKax SIBICHUH,
32 r.f:(i;:onb 4 https://m.edso | OpraHu3anusd X
0.ru/7f416194 | paboTsI C
bubnanorexa TOIy9aCMOH Ha
Cuna. Buabt HOK YPOKE COLHMAIBHO
S 14 L https:/m.edsg | 3HaMMOH §
0.ru/7f416194 | HMHbopMmanmeii —
Hroro no pasneny 21 FHETMEpOBAIIC 8
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00CyKICHHUS,
BBICKa3bIBAHUS
00y4arImuMucs
CBOETO MHEHHS TI0 €€
IIOBOJY, BBIPAOOTKHU
CBOErO K HeH

OTHOIICHHSI,
Pa3nen 4. laBnenue TBEPABIX TeJl, KUAKOCTEH U Ira30B
JlaBaenue. HUCTIOJIb30BaHUE
IMepenaua Bubamorexa BOCHI/ITaTeJ'IBHfIX
llalj.ﬂeﬂl/lﬂ LLOK BO3MOHOCTEH
4.1 | TBépABIMU 3 https://m.edso COZIepIKaHUS
TeJaMH, o.ru/7f416194 y4eOHOT0 mpeamera
AKUAKOCTAMU U - gepe3
razamMu JIEMOHCTPAITHIO
bubanorexa 00yuaroImMes
42 JlaBaenue 5 IHOK MPUMEPOB
KUTKOCTH https://m.edso OTBETCTBEHHOTO,
0.ru/7f416194 IPAKITAHCKOTO
buodauoreka TIOBE/ICHUA,
43 ATmocdepHoe 6 IIOK TIPOSBICHIA
| naBnenme https:/m.edso | [e7OBEKOMOOMA 1
0.ru/7f416194 | AoOpocepreunOCTH
pp— — | uepes moabop
AILTKOCTH 1 bubaunorexka COOTBETCTBYIOLIUX
44 rasama 7 1 NOK TEKCTOB JIJI YTCHHS,
morpys&moe https://m.edso 3aJ1a4 JUIsl peIICHHS,
B HILX TeJ10 0.ru/7f416194 POOJIEMHBIX
CUTYyalUil s
HToro no paszaeny 21 obeyxnenus B
KJ1acce;
Pa3znea S. PaboTra u MOIIHOCTB. DHEPIUsi
Bubauoreka opraHu3anus
51 PaGora u 3 HOK medcTBa
MOIIHOCTH https://m.edso | MOTHMBUpPOBAHHBIX U
0.ru/7f416194 SPYIUPOBAHHBIX
bubdauoreka 00y4aroMXCsl Hajl
59 IIpocrsie 5 IHOK MX HEYCIEBAKOLIIUMU
MeXaHU3MbI https://m.edso | OTHOKIACCHUKaMH,
0.ru/7f416194 Aaromero
5.3 Mexannyecka 4 1 Bu6morexa 00yHaroIMMCs
1 SHeprust IIOK COLMAIEHO
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Hroro no pazneny

12

3HAYUMBINA ONBIT
COTPYIHUYECTBA U
B3aMMHOM TTOMOIIIH;

WHUIIUUPOBAHUE U
MOJICPKKA
HCCIIEN0BATENIBCKON
JIeSATeTLHOCTH
0o0yyJaronuxcs B
paMKax peain3aiuu
MU
WHIVUBUIYATBHBIX U
TPYIIITOBBIX
HCCIIEIOBATENbCKUX
MIPOEKTOB, YTO JACT
o0yyJarorumcs
BO3MOKHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITEILHOTO
pelieHus
TEOPETUYECKOM
poOJIEMBI, HABBIK
reHepUPOBAHUS U
ohopmIIeHHS
COOCTBEHHEBIX UJEH,
HaBBIK
YBXUTEIHHOTO
OTHOUICHHUS K Uy)KUM
U7esM,
0(hOpPMIICHHBIM B
paboTax apyrux
uccienoBaTenei,
HABBIK MTyOJIIMYHOTO
BBICTYIUICHUS TIEpe]T
ayIUTOpUEN,
apryMEeHTHPOBAHHUS
U OTCTauBaHUs
CBOEH TOYKH 3pEHUS.

PesepBHoe Bpemst

OBIIEE
KOJIMYECTBO
YACOB IO
MMPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosnyecTBo yacoB JesTeJIbHOCTD
Kont Ilpak | OJIEKTPOHHBbIE YUHUTEJIS ¢ y4eTOM
HaumeHoBaHue .
Ne poabn | tuyec | (uudposbie) paboueii mporpaMmsI
n/n PaziIcion HTeM Bcero | ble KHe o0pa3oBaTejibH | BOCIHMTaHUA
NMPOrpaMmblI
pa6or | paGor | bie pecypchbl
bl bl
Paszgea 1. TensioBble siBjIeHUs
bubanoreka YCTaHOBJICHUE
Ctpoenue u
11 cBoOlicTBA 7 NOK JIOBepHTeJIfHLIX
https://m.edso0. | OTHOUICHUN MEXKTY
pemectea ru/7f4181ce [eJArOrNYECKUM
Bub6anorexa PaOOTHHUKOM H €T0
19 TenJyoBLIe 21 1 5 NOK oOyuaromuMuct,
npoueccsl https://m.edsoo. | CHOCOOCTBYIOIIMX
ru/7f4181ce ITO3UTUBHOMY
BOCITPUSATHIO
00yJaroIuMHUCS
TpeboBaHUH U MPOCKO
MeAarornyeckoro
paboTHHKA,
MPUBJICYCHUIO X
Hroro no pazneny 28 BHUMAHMS K
00cyX1aemMoit Ha
ypoke uHpopMaluy,
AKTUBU3AINH UX
MO3HABaTEIbHON
JESITEIbHOCTH
Paspen 2. DiiekTpu4ecKkne 1 MATHUTHBIE SIBJICHUS
DileKTpuUyecKne noOyKaeHue
3apsiabl. Bubauoreka oOyJarouxcs
21 3apsKeHHbIE 7 1 HNOK coOmo1aTh Ha ypoKe
Teja U uX https://m.edsoo. | oOumenpuHsATHIE
B3aMMO/IeliCTBH ru/7f4181ce HOPMBI TIOBEJICHUS,
e MpaBuIa OOLIEHUS CO
IHocTosAHHBIH bubanorera STAPTIHNI
. [HOK (memaroruaecKuMu
2.2 | »JeKkTpuYecKuii 20 1 7 https://m.edsoo. | PaboTHIKaMH)
ToR ru/7f4181ce CBEPCTHUKaMH
) MarsHuTHble bubanorexka (obyuaroumucs),
3 P — 6 1 1.5 HOK IPUHIUIB Y9eOHOH
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Hroro no paszueny

37

JUCLUILIAHBI U
CaMOOPTaHU3AIINY;
MIPHUBJICYCHHE
BHUMAaHHS
00yJaronmxcs K
[IEHHOCTHOMY aCICKTy
M3y4aeMbIXHaA YPOKax
SIBIICHHI,
OpraHu3aIus uX
paboThI ¢ oJydaeMon
Ha YPOKE COITUATBHO
3HAYNMO
uH(popmanuen —
WHUIUUPOBAHUE €€
00CYyXIeHMUS,
BBICKA3LIBAHUS
00yJaroIUMHUCS
CBOET0 MHEHHUS T10 €€
MOBOJY, BEIPAOOTKH
CBOETO K HEH
OTHOIIEHUS;
HCIOJIL30BaHUE
BOCITUTATEIbHBIX
BO3MOJKHOCTEH
cojiep)KaHus y4eOHOTO
IpeaMeTa uepes
JIEMOHCTPAITHIO
0o0ydJarouMcs
MIPUMEPOB
OTBETCTBEHHOTIO,
I'PaKIAHCKOTO
MOBEIECHUS,
MIPOSIBJICHUS
YEJIIOBEKOIIIOOHUS U
no0pocepaeyHOCTH,
yepes noadop
COOTBETCTBYIOIIHNX
TEKCTOB JIJIsI YTCHHS,
3a[a4 I PEIICHUs,
POOIEMHBIX
CUTYalUH I
00CyXJIeHUS B KIlacce;

PesepBHOe Bpems
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
KoauuecTBO 4acoB 3JICKTp0HHLIe ﬂeHTe.}IBHOCTL
Ne | HaummeHoBanue
n/ | pa3fenoB U TeM Konrpoms | Tpakru (ungposbic) y‘ll/lTe.]'I? ¢ YAeTOM
I HpOrpaMME! Bcero | HbIe yeckue obpasoBareabH | pabodeii mporpamMmbi
padoTbI padoThI bl€e pecypcehl BOCITUTAHUS
Paznea 1. MexaHuveckue siBJIeHUS
MexaHu4veckoe bubnmroreka YCTaHOBJICHHE
1. | nBuxkeHHMe U 10 1 [HOK JIOBEPUTEIBHBIX
1 cnoco0bI ero https://m.edso0.r | OTHOIIEHUI MEXKITY
ONMUCAHUSA u/7f41a4a6 MearOoTHYECKUM
bubnmoreka pabOTHHKOM
1. | B3aumopeiicTBH 20 1 3 HOK ¥ €ro 00y4armumMucs,
2 | eTen https://m.edsoo.r | CIOCOOCTBYIOLIMX
u/7f41a4a6 [TO3UTUBHOMY
bubnuoreka BOCHPUATHIO
1. 3akoust LIOK 00yuaromMuCs
3 | coxpaHeHus 10 3 https://m.edsoo.r | TPeOOBaHMii 1 POCKE
u/7f41a436 MearOTHYECKOTO
paboOTHHKA,
MIPUBJICYCHUIO UX
BHUMAaHUS
K 00cyxJ1aeMoil Ha
Hroro no pazneny 40 ypoke HHOpPMAIIHH,
AKTUBHU3AINH HX
MO3HABaTEIbHOU
JESITENIbHOCTH
Pa3nen 2. Mexanuveckne KoJieOaHUs U BOJHBI
bubnmoreka noOyKIeHHe
2. | MexaHnuueckue 7 3 HOK 00yJaromuxcst
1 KoJ1e0aHus https://m.edsoo.r | cobxromate Ha ypoke
u/7f41a4ab OOIIETIPUHATHIE HOPMBI
2. MexaHH4YecKHe bubdaunorexka HOBEACHNA, IIpaBUJIA
2 BOJIHBI. 3BYK 8 1 3 HOK 0OIIeHUs CO CTAPUIIMHU
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(memarornaecKuMu
paboTHUKAMU) U
CBEPCTHHKAMU
(oOyuarommmucs),
IPUHLMIIBI Y4eOHOU
JUCHUILINHBI 1
CaMOOPTaHU3AIINY;
MIPUBJICYCHHEC
BHUMaHUS
00yJaronuxcs K
[IEHHOCTHOMY aCIeKTy
H3y4aeMBbIX

Ha YpOKax SIBJICHUMH,
OpraHu3aIus uX
paboThI ¢ moJydaeMon
Ha YPOKE COITHATBHO
3HaYNMOM
uH(popmanuen —
WHUILIMMPOBAHUE €€
00CYyXICHMS,
BBICKA3bIBAHUS
00YyJaroIMMHUCS CBOETO
MHEHHSI 110 €€ TIOBOIY,
BBIPAOOTKHU CBOETO K
HEH OTHOIICHUS;
HCIIOJIh30BaHNE
BOCITUTATEIbHBIX
BO3MOYKHOCTEH
coJiep>KaHUsl yueOHOTO
IpeaMeTa uepes
JIEMOHCTPAITHIO
oOy4aromumces
MIPUMEPOB
OTBETCTBEHHOTO,
IPaxaaHCKOTO
MTOBEICHUS,
MPOSIBIICHUS
YEIIOBEKOJTFOOHS 1
no0OpocepaedyHoCTH

Pa3pen 3. DiieKTpOMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHu
3. | THoe moJie U
1 3JIEKTPOMATHHUT
Hbl€e BOJIHBI

Bbuoanoreka
HOK
https://m.edsoo.

ru/7f4ladab

MIPUBJICUYCHUE
BHUMAaHHUSI
oOyJarommxcst K
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LIEHHOCTHOMY aCIEKTy
M3y4aeMbIX

Ha YpOKax SIBJICHUH,
OpraHu3anus ux
paboThl ¢ noJydaeMoin
Ha YpPOKE COLMAIbHO
3HAYMMOU
uH(popmanuen —
MHULMUPOBAHUE €€
o0cyxIeHus,
BBICKa3bIBAHUS
00yJaroIMMHUCs CBOETO
MHEHHUS TI0 €€ TTOBOJY,
BBIPAOOTKH CBOETO K
HEM OTHOIICHUS,

Paznen 4. CBeToBbIe IBJICHUA

Bbubauoreka IIPUMEHEHHE Ha YPOKe
3aKoHbI
4. HOK MHTEPAKTUBHBIX POPM
pacnpocTpaHeH 6
1 cBeTa https://m.edsoo. | paboTel ¢
usl CBeT
ru/7f41a4a6 00y4aroIUMUCH:
Buéanorexa MHTEJUICKTYaIbHBIX
JIMH3BI U
4. 6 LHOK UTP, CTUMYJIUPYIOIIAX
ONTHYECKHE
2 6 https://m.edsoo. [IO3HABATCIILHYIO
npuoOOpPBI
pHbop ru/7f41a4a6 OTHBALNIO
bubdaunorexka obyuaroupxes;
4 Pa3znoxenne HOK JMIAKTHYECKOTO
" | ©Oesioro cBera B 3
3 https://m.edsoo. | T€3TPa, TAC
CIEKTP ru/7f41a4a6 MOJIY4YECHHbBIE HA YPOKE
3HaHUS OOBITPHIBAIOTCS
B TEATPaIbHBIX
MOCTaHOBKAX;
JICKYCCHIA, KOTOPBIC
JIAl0T 00y4aroImuMcs
Hroro no pasneny 15 BO3MOIKHOCTD
pUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JAJIoTa;
Pa3nen 5. KBanToBble siBJIeHUs
Hcnyckanue u MPUMEHEHHE Ha YPOKe
5. HOFJZO enme 4 bubanoreka P }?{I))
HeH! WHTEPAKTUBHBIX POPM
1 HOK P P

CBE€Ta aTOMOM

paboThI C
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5. | Crpoenue
2 aTOMHOIO fpa

Bbuoamnoreka
NOK

https://m.edsoo.

ru/7f4ladab

5. SnepHbie
3 peakuuu

Bbuoamnoreka
NOK

https://m.edsoo.

ru/7f4ladab
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00y4JarOIUMUCS:
MHTEJUICKTYaIbHBIX
UTP, CTUMYJIHPYIOLINX
[103HABATEJIbHYIO
MOTHBAIUIO
00yyJaronuxcs;
JTUIAKTUYECKOTO
TeaTpa, Iae
MOJIy4YE€HHBIE HA YPOKE
3HAaHUS OOBITPHIBAIOTCS
B TEATPaIbHBIX
MIOCTAaHOBKAX;
JUCKYCCUH, KOTOPBIE
JTAI0T 00yYarONUMCS
BO3MOYHOCTh
MIPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIMasora;

Pasznen 6. [loBTopuTen

bHO0-00001IAK0 1M MOAYJIb

IToBTOpEHUE U
0000meHne
cojiep KaHus
Kypca pusuku
3a 7-9 kaacce

Bbuodauorexka
HOK

https://m.edsoo.

ru/7f41a4ab

Hroro no pasaeny

NPUMEHEHHE Ha YPOKe
WHTEPAKTUBHBIX (hOpM
paboThI C
00YyJarOITUMUCS:
MHTEJUICKTYaIbHBIX
UTP, CTUMYJIAPYIOIIHX
M03HABATEIIHHYIO
MOTHBAITUIO
oOyuaroiuxcs;

T JIAKTUYIECKOTO
Tearpa, rie
MOJIyYCHHBIC HA YPOKE
3HaHUS OOBITPHIBAIOTCS
B TEaTPaIbHBIX
MOCTaHOBKaX;
JTUCKYCCHIA, KOTOpPBIE
JAI0T 00y4YaronMcs
BO3MOYHOCTh
proOPECTH OIBIT
BEJICHHUSI
KOHCTPYKTHBHOTO
JIaJIora;
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OBIIEE

KOJIMYECTBO
YACOB 110
INPOI'PAMME

102 4 27

YYEBHO-METOJMYECKOE OBECHEYUEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YYEHUKA

» Gusuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacce/ [leperimkun .M., iBanos A.U.,
AxnuonepHoe obmectBo «M3narenscTBo «IIpocBerienue

» ®uzuka: 8-i kinacc: 6a30BbI ypoBeHb: yueOHUK, § kiacc/ [lepoimkun Y. M., UBanos A. 1.,
AxmmonepHoe obmiectBo «M3natenpctBo «IIpocBerienne

» dmsuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepeimkun U. M., I'ytauk E. M.,

HBanoB A. U., [lerpoBa M. A., Akiimoneproe obmectBo «M3narenbctBo «IIpocsemienuey

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

Meroanueckoe nocobue s yuures. pdf

Coopnuk 3ama4 o pusuke 7-9 xi.: k yueonukam A.B. Ileppimkuna «Pusuka . 7 Kiacey.
®I'OC (k nHoBomy DITY) / A.B. Ilepoiukun; coct. I'.A. Jlonnosa. — 4-e uza., nepepad. U norm.-
M. : U3patenbctBO «DK3aMeny, 2022.- 271,[1] c. (Cepust «Y4eOHO-METOMYESCKUN KOMILIEKT)
B.MN.JIykamuk. CoopHuk 3anau no ¢usuke. 7-9 kiaace. M.: [Ipocsemenue,2007.
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