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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOMU
obOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC O0O0, a Takke ¢ yuétoM deaeparibHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3MKU Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4YeHHs, a  TakkKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.
[Iporpamma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojiam
o0ydeHust (1o Kjaccam), NpeajgaraeT MPUMEPHYIO I[OCIEI0BATEILHOCTh M3YyUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®du3snka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee scHble oOpas3lpl MPUMEHEHHMsS HAy4HOIO MeETojJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 IIaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TpaMOTHOCTM W HHTEpeca K Hayke Yy
o0yyJaronuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® HAy4YHO OOBSACHATH SIBICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JaHHbIE U MCIOJb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00I1€00pa3oBaTeNbHbIE TPOrpaMMBbI,
yTBepxk€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJleé TMO3HaHHA U (opMHUpOBaHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEACTABICHUNA O poiH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;



® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymiedt mnpodeccuoHaTbHON
JESITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOArOTOBKA K AajibHEHIIEMY 00y4eHUIO B TOM
HalpaBJICHUH.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;
® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHEC YyMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (HU3UKH, aHAIW3 W KPUTHYIECKOE
OlLICHMBaHME UH(OPMALINU;
® 3HAKOMCTBO CcO cdepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusuke nepeyeHb J1ab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BbIOOp NMpOBEACHMs J1a00OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.



COJAEPKAHUE ObYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHBL. W3mepenue ¢uznueckux BeauMuuH. Du3nyeckue NpUOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEpKE THUIOTe3, OObACHEHHE HalmromaemMoro sBieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

puoOpoOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. HsmepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIEPATypHI.
6. IlpoBeneHue wuccieqoBaHUS IO TMPOBEPKE THUMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, auddysus. BzanmonelicTBHe dYacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTAUTMYECKUX) Tel. B3anMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYTSIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBHopelictByromas cui. Cuna tpenus. TpeHue CKoJIbKEHU U TPeHHE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

1. HaGmoeHue MexaHu4ecKoro JBUKECHHs Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
ANEKTPUUECKOTO aBTOMOOUJIIS U TaK JIajee).

2. OmpezneneHue cpelHEd CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapUKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Tella U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPABIMH TEJIaMU, )KUIKOCTIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
rnyounsl.  [mapocratudecknit  mapamokc. CooOmaromuecss cocyasl. ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/Isbl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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6. 3aBHCUMOCTh BBITAJKHBAIONMICH CHJIBI OT O00BEMAa TOTPYKEHHOM dYacTH Tella |
IUIOTHOCTHU KHUJIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KMJIKOCTH.

8. VYcinoBue IUIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa MOTPyKEHHOUN B JKUIKOCTh
4acTH TeJla.

2. OmpenenieHUE BBITAJKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH HA TEJO, MOrPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Maccsl TeJa.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJIa U OT ILIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas padora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Oioky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuyeckas sHeprus. Kunetnueckas v noreHunanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXaHUYECKOW SHEPTUH B Ipyroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Teia IO
TOPU30HTAILHOM MMOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.

8 KUIACC

Pa3nen 6. TenioBbie iBJIEHMS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE TOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanwuIIpHbIE sBIeHUs. TeroBoe
pacUIMpeHne U CKaTue.

Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
BuyTtpennss sneprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIIoNepeaaya v COBEpIIeHUE
paboTel. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, H3Iy4YCHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHMIKEHUS.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxaxJIeHHue MPU COBEPIIEHUU PaOOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WN R

. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaOmroieume kureHus.

=
N

. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.

13. Mojenu TemIOBBIX ABUTaTeNei.

Jlabopamopuvie pabomol u onvimol.

1. OnbITeI O 0OHAPYKEHUIO JEHUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBIIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHHUS.
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6. IlpoBepka THMNOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaGmoneHue m3MeHeHHs BHYTPEHHEW SHEPrHM Tela B pe3ysibTaTe TeIulonepeadd u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEIJIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. MccnenoBaHue npouecca uCrapeHusl.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIbJA.
Pazgen 7. diiekTpuyeckre 1 MarHUTHbIE SIBJICHUSA.
Onexrpuszanus Tei. J{Ba poja a1eKTpUUECKUX 3apsAa0B. BzanMoaelicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJACHCTBHS 3apsDKEHHBIX TEJI OT BEJTMUMHBI 3aps/IOB U
pPacCTOSTHUS MEX]Y TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIM 3iieKTpuueckuil 3apsin. CTtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JIeHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe JJIs1 KU3HU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKY TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMIPAKCHUSA BOJIBTMCTPOM.
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. PeoctaTt 1 MmarasuH conpoTUBIECHUI.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHe HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUs 2JIEKTPOMarHUTHOM MHTYKIIUH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HampaBJIE€HUs] HHAYKIIMOHHOTO TOKA OT YCJIIOBUIM €ro BO3HUKHOBEHUS.
. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OMnBITHI MO HAOTIOCHUIO SJIEKTPU3AIUYU Tl MHAYKIIUEH U PU CONTPUKOCHOBEHUHU.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

ok wnNRE

7. OneITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIAAH IONIEPEYHOr0 CEYCHHs U MaTepHala.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUM TP MOCJIE0BATEIbHOM COCIMHEHNUN JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Juisi CUIIBI TOKA IIPU MApAJUIEIIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUIECKOT0 TOKA, HIYLIETO YePe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLLETO YEPE3 JAMIIOUKY, OT HAIPSDKEHUS Ha
HEH.

13. Onpenenenue KIIJ| narpeBaTens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHne MarHMTHOIO IOJs IOCTOSIHHBIX MAarHuTOB NpU HX OOBEIUHEHUU U
pa3JelIeHuN.

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3yueHune neicTBUs. MAarHUTHOIO 1071 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAaYCHUs U HAIlPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMXkeHue. HepaBHoOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenune. PaBHOyckopeHHOE mipsiMoNinHelHOe JBkeHne. CBoOoaHoe manenne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
MIOKOSI, IPYTHUE BUJBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHA. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh M eperpy3KkH.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO IBUKEHUS T€a OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIILHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS MPSAMOJIMHEWHOTO IBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuKeHUs TeNa [0 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tela IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenaya ummysbca IIpy B3aMMOIEHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHHu€e UMITYJIbCA IIPU HEYIIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHHe UMIyibca Ipy abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1aJIEHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUH MPH JIBUKEHUU TeJla MO/ IeUCTBUEM NPY>KUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyWpoBaHuE TpakTa Uil pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
HIApUKA UK TEJIEKKH.

2. OmpexneneHue cpeaHE CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKEHMS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpexneneHue YCKOpEHHUs Tejla NPH PABHOYCKOPEHHOM JBMXKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciu MPU PaBHOYCKOPEHHOM JBHKEHUH 0€3 Ha4aJIbHOI CKOPOCTH
IIyTU OTHOCATCS KAK PsiJ{ HEYETHBIX YUCET, TO COOTBETCTBYIOLINE IIPOMEXYTKU BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOIO
JTABJICHUS.

7. Omnpenenenue kKodhPuIMeHTa TPEHUS CKOTBKCHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBL.

9. OmnpeneneHne pabOTBl CUJIBI TPEHUS TP PABHOMEPHOM JIBIDKEHUHM Tella 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI YIPYTOCTH TMPU THOIBEME TIpy3a C HCIOJIB30BAHHEM
HEIMOABUKHOTO U MOJIBHIKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebatenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MepHoJ, 4acToTa,
amImTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKECHHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U nonepeyHbie BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeHCTBUEM CUJIbI TSXKECTH U CUJIbI YIPYTOCTH.
2. HaOmopenue xoneOaHui rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HalGmroneHue BbIHYXAECHHBIX KOJ€OaHUN U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTUYECKOTO MAasITHHUKA.
2. Omnpenenenue 4acTOTHI M TIEPHOJIa KOJICOAHH MPY>KMHHOTO MasiTHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEpHOja KOJICOAHUH MOABEMICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHWN MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH TepHoOJa KOJIeOAHHWI Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Tpy3a.
6. OMBITHL, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD MepH0/ia KoJeOaHU MPYKUHHOTO MAsITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpEeHHUs! CBOOOHOTO TaJCHUSI.
Pa3nen 10. DinekTpoMarHuTHoOE 1MoJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE TIoJIe. DIJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpOMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimul.
1. HM3ydeHue CBOWCTB JEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIIBHOTO TeledoHa.
Pazgea 11. CBeToBbIE sIBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpOoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HHUs CBETA.
[Ipenomnenue cBera. 3akoH mpejaomiieHus cBeta. [lodHOEe BHYTpeHHEE OTpaKeHUE CBETA.
Hcrionbs30BaHKEe MOTHOTO BHYTPEHHETO OTPAXKEHMS B OITHYECKUX CBETOBOJIAX.



Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKONa |
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel Hetorona. CokeHne CrieKTpalbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Tpenomiienue cBera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOuparomeit Junse.

Xox JIydeil B paccenBarolle JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

. Ipunuun neiictBus otoannapara, MUKpOCKOIA U TEJIECKOIIA.

10 Mopenn ria3sa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.

1.
2.
3.

No uvk

HccnenoBaHue 3aBUCUMOCTH yTJIa OTPaXKEHHUsI CBETOBOTO JIy4a OT yIJia TaJICHHS.
W3yueHne XapaKTepUCTHK U300paXKECHUS TPEIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCMOCTH YTJia MPEJIOMIICHUSI CBETOBOT'O Jiyda OT YIJia MajcHUs Ha
TPaHUIIE «BO3TYX—CTEKIIO.

[TomyyeHnue n300paskeHUit ¢ TOMOIIBIO0 COOMPAIOIIEH JTUH3HI.

Onpenenenne (OKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnBITHI MO BOCHPUATHIO IIBETAa MPEIMETOB NMPU UX HAOMIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u nnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas momens aromHoro siapa. M3oromsl. PannoaktuBHble mpeBpamenus. Ilepuon
IoJIypacnazaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsiI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aTOMHBIX saep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenns saep. MictouHuku sHeprun
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U31yYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
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CrexTphl U3J1y4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CnekTp Bojopoaa.

Habmoienue TpekoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.

. Perucrpanus n3nmydeHus IpUpOIHbIX MUHEPAJTIOB U MIPOYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JIYUCHUA.



2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (IO

dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO--0000MIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH MJii CUCTeMAaTu3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHHS M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUCHUU
BCEro Kypca (pM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIMXCsl, BRIOPABIIMX 3TOT YIYCOHBIN MPEIMET.

IIpu u3yuyeHnn JaHHOTO MOYJISl PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss TPaMOTHOCTH:
OCBOECHHME HAYYHBIX METOJ0OB MCCIIEJOBAHUS SIBIICHUN IPUPOBI U1 TEXHUKH, OBJIAJICHUE YMEHHUSIMU
OOBSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYUCHHbIC 3HAHMSI, pelIaTh 3ajaui, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep AAHHOTO pa3Jieia peain3yeTcs 3a CYET TOro,
4TO 00yYaIOLIUECs BBHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DU3HUECKUE SIBICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NISCKUX SBICHUH, B TOM YHCIE JUIS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAayYHbIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpuMep, MPaKTHYECKOr0 UCII0JIb30BaHUs PA3IMUYHBIX HCTOYHUKOB SHEPIHH HA OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INTPOI'PAMMBLI 11O ®U3BUKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

I/I3yquHe (bI/ISI/IKI/I Ha YpOBHC OCHOBHOI'O O6H.[€FO O6p330BaHI/I$I HaIrpaBJICHO Ha JOCTHUXKCHUEC

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IIPEAMCTHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare nzyuenus GU3HKH Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus y 00y4arOIIerocs

OyayT chOpMUPOBAHEI CIEAYIONIUE TNIHOCTHBIC PE3yIbTaThl B YACTHU:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

— TpOSIBIICHME WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOHN (pu3mueckoi
HAYKH;

— IIEHHOCTHOE OTHOILIEHHE K JJOCTH>KEHUSIM POCCUICKUX YUEHBIX--(PH3UKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX M ITUYECKHX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKeHUN (DU3HKY;

— OCO3HAHME BAYXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCcKOoro BOCIIMTAHUSA:

— BOCIPHITHE JCTETHUECKUX KadecTB (U3NYECKOH HayKu: €€ TapMOHHUYHOTO ITOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

— OCO3HAHME LIEHHOCTU (hPU3HUECKON HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUsI MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JESITENIbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONOJIYYMSI:

— OCO3HaHWE IIEHHOCTH 0e30MacHOro odpasza *HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaXHOCTU NpaBUJI 0€30MacCHOro MOBEJIEHHs Ha TPAHCIOPTE, Ha JOPOrax, ¢ AJIEKTPUUYECKUM U
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

— c(hOpMHUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO K
IIpaBa y Ipyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTHBHOE y4yacTH€ B pEIICHHM MPaKTHYEeCKHX 3ajad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aly, ropojia, Kpas) TEXHOJIOTHYECKONH U COLMaIbHON HAIpPaBJIEHHOCTH, TPEOYIOIUX B
TOM 4ucIe U GU3NYECKUX 3HAHU;

— UHTEpeC K MPAKTUYECKOMY U3yUeHHIO podeccuii, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

— OpHUEHTAIIMS Ha IpUMeHeHUe (PU3NUEeCKUX 3HAHUH JIJIS pelIeHUs 3a71a4 B 001aCTH OKpYKaroIen
Cpelbl, TUIAHUPOBAHUS MOCTYNKOB U OIIEHKM MX BO3MOXKHBIX IOCJIEICTBUH ISl OKpYyXKarolen
Cpelibl;

— 0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

— MOTPeOHOCTh BO B3aMMOJCHCTBUH NPH BBHIOIHEHUH HCCIEIOBAHUN U MPOEKTOB (PU3UUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

— MOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JESATEIbHOCTD;

— oTpeOHOCTHh B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM uUucie (HOPMYITHPOBATH UICH, TTOHATHUS,
TUNOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;



® — O0CO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 001acT (PU3UKH;

® — [UIAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

® — CTpPEMJICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSA3H IIPUPO/IbI, OOLIECTBA U SKOHOMUKH, B TOM
YHCIIE C MCIIOJIb30BaHUEM (PM3NYECKUX 3HAHUM;

® — OIICHKA CBOUX JCHCTBUH C yU4ETOM BIUSHUS HA OKPYXKAIOIIYIO CPEly, BOZMOXKHBIX TJI00QTBHBIX
IOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHuUs MporpaMMbl o (pU3MKe Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus y
oOyuatomierocsi  OynyT  chOpMUPOBAHBI  MeTanpeaMeTHble  Pe3yJbTaThbl, BKIIOYAIOLIUE
[I03HABATENIbHbIE YHUBEPCAIbHBIC YUEOHbIE AEWCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAIbHbIE YUeOHBIE
NENCTBUS, PETYJIATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE TEHCTBUSI.

ITo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckne a1eHCTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA O0BEKTOB (SBICHHN);
YCTaHABJIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(PUKAIMH, OCHOBAHUSA IJIsi 00OOIIEHUS U
CpaBHEHUS,

BBISIBIIITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pAacCMaTPUBAEMbIX (akKTax, JaHHBIX WU
HAOJIOACHUSX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSIM;

BBISIBIIAT  [IPUYUHHO--CJICJICTBEHHBIC CBSI3M TPU HM3YYCHUH (U3MYECKUX SBICHUNA H
MPOIECCOB, [eNlaTh BBIBOJBI C HCIOJNB30BAHUEM JIEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKITIOYeHUH, BBIIBUTATh THITIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEIMYHH;
CaMOCTOSITENIbHO BBIOMpaTh CHOCO0 pelieHus y4eOHOW (u3MuecKkoi 3amaduu (cpaBHEHHE
HECKOJIbKUX BapHaHTOB peIIeHUs, BbIOOp HamboJee TOAXOAAIIETO C  Y4ETOM
CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ncciiefoBaTe/ILCKHE JeiiCTBUA.

MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

IIPOBOJIUTH MO CAMOCTOSITETIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIM (u3ndeckuit
HKCHEPUMEHT, HEOOJIbIIIOE NCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

OLICHMBATh HA IMPUMEHUMOCTh U JOCTOBEPHOCTb HH(POPMAIUIO, IOJYyYEHHYIO B XOE
HCCIIEIOBaHMS WU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHPOBaTH 0000IIEHUS M BBIBOJIBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMIBbITA, UCCIIEIOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JajlbHeHIIee pa3BUTHE (PU3NYECKUX IPOLECCOB, a TaKkKe
BBIIBUTATh MPEINONI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

OPUMEHSATh Pa3IMYHBIE METObl, MHCTPYMEHTbI M 3ampochl HpHU IOMCKE M OTOOpe
MH(OpMAaLIUY WIH JAaHHBIX ¢ YUETOM IpeNIoKeHHON yueOHO! (hr3nuecKoi 3a1auu;
aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO pa3IMYHBIX BUJIOB
1 (hopM IpeICTaBICHUS;



CaMOCTOATENIbHO BBIOMPATh ONTHUMAIbHYIO (GOpMy TIpeACTaBiICHUS HWHOpManuu u
WUTIOCTPUPOBATh pelIacMble 3aJadyd  HECIOKHBIMH CXEMaMH, JharpaMMaMd, WHOU
rpaduKoii ¥ UX KOMOUMHAIIHSIMH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B X0/1¢ 00CYXIeHHs y4eOHOro Marepuaia, pe3yabTaToB JJa0OPaTOPHBIX PabOT U MPOCKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOI TeMbI U BRICKA3bIBATh UJICH, HAIICJICHHBIC HA
pelIeHHe 3aJa49t ¥ OJJIepIKaHue OIIaroKenaTeIbHOCTH OOLICHHS;

COIIOCTABIISITh CBOM CY)KACHHS C CYXKICHUSIMHU JIPYTHX YYACTHUKOB JIHAJIOra, OOHApYKUBAaTh
pa3iMYKe U CXOACTBO ITO3HIIHIA;

BBIPa)XKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBITOJIHEHHOTO (DH3HYECKOTrO OIBITA (IKCIICPUMEHTA,
UCCIIEIOBAHMUS, IPOCKTA);

HNOHMMATh M KMCIOJIB30BaTh MPEHMYIIECTBA KOMAHIHON W WHAUBHIYaJbHOW pabOTHI MpH
PEILICHHN KOHKPETHON (DU3UUECKOi IPOOIIEMBI;

OPUHAMATh €M COBMECTHOH JIESTENIbHOCTH, OpPraHH30BbIBATH JCHCTBUS 10 e
JOCTIIKCHHUIO: PACIPENessiTh POJH, OOCYKAaTh IMPOLECChl M PE3yJAbTaTbl COBMECTHOM
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBIIIOJIHATH CBOKO 4acTh pPabOThI, JOCTUras KadyeCTBEHHOIrO pe3yjbTara II0 CBOEMY
HaIIpaBJICHHUIO U KOOPAHUHHPYS CBOU I[efICTBHﬂ C ApYIruMHU YICHAMHU KOMAaHAbI;

OLICHHMBATh KAyeCTBO CBOET0 BKJIAJa B OOLIMN MPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranmu3anus:

BBISIBJISATH MPOOJIEMBbl B KU3HEHHBIX U YYEOHBIX CHUTyalUsiX, TPEOYIOIIUX Ul PELIeHUs
(bu3NYeCKUX 3HAHUI;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATUS pELEHUH (MHAUBUAYAJIbHOE,
MIPUHSATHE PEILIEHUs B TPy, IPUHATHE PELIEHUI rpynoi);

CaMOCTOSITEJIbHO COCTaBJIATh QJITOPUTM pelleHus (U3NYecKOol 3ajauu Wik IIJIaHa
UCCIICIOBAaHMsI C YYETOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh IIPEAIaracMble BAPUAHTHI PEIICHU;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHHE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallu! U IpeJyuIaraTh IJI1aH €€ N3MEHEHNUS;

OOBSICHATh TMPUYMHBI JAOCTHXKEHHS (HEIOCTMIKEHUS) Pe3yJbTaToOB JEATENbHOCTH, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JEATEIHHOCTh (B TOM YHCIIE B XOJ BBIMOJIHEHUS (PU3MUECKOTO
WCCIIEIOBAaHMsI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHHUBILIUXCS CUTYaIUil,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YNbTAaTa LEIH U YCIOBUIM;

CTaBUTH ce0sl Ha MECTO APYroro 4eJoBeKa B XOJI€ CIIOpa MM IUCKYCCUU Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpyroro;

MIPU3HABATH CBOE MPABO HA OLIMOKY MPH pelIeHu (PU3MUECKUX 3a]au WK B YTBEPKIACHUAX
Ha Hay4YHbIE TEMBI U TAKOE XKE MPABO IPYroro.



HNPEIMETHBIE PE3YJIbTATbBI

K koHiy oOyuenust B 7 kJiacce npeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aThb
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

J UCTIOJIb30BaTh MOHATHSA: (DU3NYECKHE U XUMHUYECKUE SIBIICHUS, HAOIIOJACHHE, SKCIIEPHMEHT,
MO/IeJIb, TUIIOTE3a, €ANHULIBI (PU3HMUECKUX BEJINYHMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSTHUS BEIIECTBA
(TBEpHOE, XKMAKOE, Ta3000pa3HOE), MEXaHUYECKOe J[BMKEHHE (pPaBHOMEpPHOE, HEpaBHOMEPHOE,
NPSAMOJIMHEHHOE), TPAaeKTOpHs, paBHOJCHCTBYyIOIAs cuia, aedopmamus (ynpyras, IIacTHYEcKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

o pasnnyath sBieHus (auddysus, TemoBoe IBMXKEHUE YaCTHUI[ BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABM)KEHHE, UHEPLHUs, B3aUMOJEHCTBHE Tell, PaBHOBECHE TBEPABIX TEN C
3aKpEIUIEHHOM OCBhIO0 BpallleHMs, Nepefaya JaBiIeHHUs TBEPIABIMU TelaMH, XXHUIKOCTSIMM U Ta3aMu,
aTMoc(epHOe NaBJCHUE, TUIaBaHUE Tell, MPEBpAIIECHUS MEXaHUYECKOH PHEPTrUu) IO OMHCAHUIO0 HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, AEMOHCTPHPYIOIINX AaHHOE (hU3UYECKOE SIBIICHUE,

J pacrio3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLEM MHpE, B TOM
yrcie (PU3NYECKHe SBICHUS B MIPUPOJIE: MPUMEPHI IBMKCHUS C PA3TUYHBIMUA CKOPOCTSIMH B JKUBOH U
HEXXUBOM Npupoze, JeiicTBUe CUilbl TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBJICHUS
Ha KMBOM OpraHM3M, IJIaBaHUE PbIO, pblUaru B TEJE YeJIOBEKA, IPU 3TOM MEPEBOJUTH NPAKTUYECKYIO
3a/1a4y B y4e€OHYIO, BbIIEIATh CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHMIA;

J OINKCHIBATh W3YyYCHHBIE CBOWCTBA TeN M (U3MUECKUE SBICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBI (Macca, 00BbEM, TUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHIIA
YIPYroCTH, CUJIa TSDKECTH, BEC Tella, CUila TPEHUs, JaBieHue (TBEPAOro Tesa, JKUAKOCTH, rasa),
BBITAJIKMBAIOILAs CHJIa, MEXaHUYecKask paboTa, MOLTHOCTb, IJICYO CHIIbI, MOMEHT CHJIbI, KOO(PPHUIIUEHT
MIOJIE3HOTO JCUCTBUSI MEXAaHW3MOB, KHHETHYECKas W TIOTCHIUAbHAS DSHEPTrHs), TPU OMHUCAHUU
NPaBUIBHO TPAKTOBATH (PM3MYECKUN CMBICT HCIIOJB3YEMBIX BEIMYUH, UX O0O3HAYCHHS W €IUHUIIBI
(Gu3nUecKrX BEIUYMH, HAXOJUTh (JOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPpauKU U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMUMH;

J XapaKkTepu3oBaTh CBOMCTBA Tel, (hU3MyecKue sBICHHS M IPOLECCHI, HCIOJb3ys MpaBuia
CJIOKEHUSI CUI (BJIOJIb OJHOM MpsiMOM), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBUIIO
paBHOBecHsl phlyara (0JI0Ka), «30JI0TO€ MPAaBUIIO» MEXAaHUKH, 3aKOH COXPAHEHMs] MEXaHHYeCKOH
DHEPTUH, TIPH ATOM JaBaTh CIIOBECHYIO (DOPMYTMPOBKY 3aKOHA W 3alHCHIBATH €r0 MaTeMaTHYECKOe
BBIpa)KEHHE;

J OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TN, B TOM YHUCIIE M B KOHTEKCTE
CUTyallud TPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MPHUUYUHHO--CIEICTBEHHBIE CBS3H,
CTPOUTH O0BSACHEHHE U3 1—2 JOrMUYECKUX IIAroB ¢ Onopoi Ha 1—2 M3yyeHHBIX CBOWCTBA (PU3MUYECKHUX
SIBIICHHUI, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

J pemarh pacy€THbIC 3a1aun B 1—2 NeCTBUS, HCIIONB3Ys 3aKOHBI U ()OPMYJIBI, CBSI3BIBAIOIIIHEC
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBHS 3aJaddl 3aliChIBaTh KPAaTKOE YCIIOBHE,
MOJICTABIISITh (PU3UYECKUE BEIMYMHBI B (OPMYJBI M TPOBOAWUTH PACUYETHI, HAXOAWUTH CIPABOYHBIC
JTaHHbIe, HEOOXOUMBIE I pEeIIeHUs 3a]ad, OIEHUBATh PEATMCTUYHOCTh MOJYYEHHOH (u3ndecKkoi
BEJIMYMHBI;

o pacrio3HaBaTth MpOOJIEMbI, KOTOPbIE MOXKHO PEIINTh MpPU TIOMOIIN (PU3HYECKHX METONIOB, B
ONMCAaHWH WCCIICOBAHUS BBIACTATH TPOBEpPSEMOE TMPEINOJOKeHHe (THIOTE3y), pasziudaTh |
MHTEPIPETUPOBATH MOJYYEHHBIH pe3yabTaT, HAXOAUTh OUIMOKU B XOJI€ OIbITA, J€JIaTh BBIBOBI 110 €T0
pe3yibTaram;



J IPOBOJUTH ONBITHl MO HAOMIONEHUIO (PU3MUECKUX SBICHUN WINM (U3UYECKUX CBOMCTB Tell:
(GopMynupoBaTh MpOBEpsAEMbIE IMPEANOJIONKEHHUs,, COOMpPaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI,

J BBINOJIHATh TPSMbIE H3MEPEHHs PACCTOSHHS, BPEMEHH, MAacChl Teia, 00b&Ma, CHIBl U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX M IM(POBBIX MPHOOPOB, 3aMUCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHU;

o IPOBOJIUTh MCCIEIOBAHUE 3aBHUCUMOCTH OJHOW (U3MUECKOW BEIUYMHBI OT JApPYyroi ¢
MCII0JIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUIKYILEIOCs T€Ja OT BpEMEHU
JIBYDKEHUS Tejla, CUIIbI TPEHUs CKOJIBKEHMs OT Beca Tejla, KauecTBa 0OpabOTKH MOBEPXHOCTEH Tell U
HE3aBHCHMOCTH CWJIbl TPEHUS OT IUIOIIAAU CONPUKOCHOBEHHS TE€J, CHIIBl YIPYTOCTH OT YAJIMHCEHHUS
IPYKUHBI, BBITAJIKUBAOLIEH CUIIBI OT 00bEMA OTPYKEHHON YaCcTH TeJa U OT IVIOTHOCTHU KUJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJNa, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TeN0, YCIOBUU IUIaBaHUS
TeJI, yCJIOBUI paBHOBECHS pblyara 1 OJIOKOB), yUaCTBOBATh B INIAHUPOBAHUU YUE€OHOI'O UCCIIEI0BAHMS,
coOMpaTh YCTAHOBKY M BBINOJIHATh H3MEPEHUs, Cleoysd MPEeAJOKEHHOMY IIIaHy, (PUKCHPOBAThH
pe3yabTaThl TOJIYYCHHOW 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUJC NPEAIOKEHHBIX TaONUI U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YIbTaTaM HCCIIECOBAHUS;

. IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMUYUH (IVIOTHOCTh BELECTBA JKUIKOCTH U
TBEPAOrO TeJa, CUJIa TPEHUS CKOJIbKECHHUS, 1aBJICHUE BO3/lyXa, BEITAJIKUBAIOIAs CUJIA, IEHCTBYIOIIAs HA
HOrpyKEHHOE B JKUAKOCTh TEJ0, KO3((UIUEHT MOJIE3HOr0 JAEHCTBHS MIPOCTHIX MEXAaHU3MOB), CIEAYs
IPEJI0KEHHOW MHCTPYKIUU: IPU BBIIIOJIHEHUU U3MEPEHNUN COOMPATh AIKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEJIMYUHBI

J COOITIO/IATh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;

J yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOLIUECS COCYAbl, OapoMeTp, pbluar, MOJABHMXKHBIM M HEMOJBHUXKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTh;

o XapakTepu30BaTh MPUHIMIMbBI JEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OMOpol Ha WUX OmHCaHMs (B TOM 4YMCIE: MOAIIUIHUKHA, YCTPOHCTBO BOJONPOBOJIA, THAPABINUYECKHMA
pecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoOMETp), UCIOJb3YysS 3HAHHUA O CBOMCTBAX
bu3nuecKux sBIECHUNH U HEOOXOUMble (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

J IPUBOJIUTH NMPUMEPHI (HAXOAUTh UH(POPMAIUIO O MPUMEPAX) MPAKTHUYECKOIO HCIOIb30BaHUS
¢u3nyecKuX 3HAHWU B IMOBCEJIHEBHOM JXM3HM A oOecrieyeHUs 0€30IacHOCTH MPU OOpaIeHUU C
npubopaMl M TEXHUYECKHMMM YCTPOHMCTBAMH, COXPAHEHMsI 3[0pOBbS U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPY>KAIOILLEH CPELE;

. OCYILECTBIISATh OTOOP MCTOUYHUKOB MH(pOpMauuu B VHTEpHETE B COOTBETCTBUH C 33JaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIUXCS 3HAHUM U IyTEM CPABHEHMSI PA3JIMYHBIX UCTOUYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SBISETCS MPOTUBOPEUUBON MIIM MOXKET OBITh HEZIOCTOBEPHON;

J WCIIOJIb30BaTh IPH BBIMNOJHEHUHM YYEeOHBIX 3aJaHUN Hay4dHO--TIONYJSPHYIO JIUTEPATypy
(Gu3MUecKoro cojepkaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiazeTh mpuémamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl MHPOPMALMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

J co3/1aBaTh COOCTBEHHBIE KpaTKHWE IMCHBMEHHBIE M YCTHBIE COOONICHHWS HAa OCHOBE 2-3
HUCTOYHUKOB HHGoOpManuu (U3NYECKOTO COAEpaHUs, B TOM 4HCIE MyOJIWYHO JenaTh KpaTKue
COOOIIeHU 0 pe3yabTaTax MPOEKTOB WM YUeOHBIX HCCIIE0OBaHU, IPH 3TOM I'PaMOTHO UCIIOJIb30BaTh
U3y4EHHBIN MOHATUHHBIN anmapar Kypca (pu3uKH, COPOBOXKIATh BBICTYIJICHHE NIPE3CHTAIUEH;

J IIPY BBITIOJHEHUH y4eOHBIX MIPOEKTOB U MCCIIEOBAHUIN pacipeensiTh 00sS3aHHOCTH B IPyIIe
B COOTBETCTBMHM C ITOCTABJIIEHHBIMM 33Jla4aMH, CJIEAUTH 32 BBIIIOJIHEHUEM IJIaHA JEHCTBUI, aeKBAaTHO



OLICHMBaTb COOCTBEHHBIH BKJIaJ B JEATEIbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHKAaTHBHOE
B3aMMOJIEICTBHE, YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K konmy oOyuenust B 8 kJjiacce npeiMeTHBIE pe3yabTaThl Ha 0A30BOM YpOBHE JOJDKHBI OTpa)aThb
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

o MCII0JIb30BAaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABH)KECHHE aTOMOB M MOJIEKY!I,
arperaTHble COCTOSIHMS BEIIECTBA, KPHUCTAUIMYECKHE M aMOp(HbIE Teja, HACBIEHHbIM U
HEHACBILIECHHBIN Map, BIAXHOCTh BO3AyXa, TEMIIEpAaTypa, BHYTPEHHSsI SHEPTuUs, TEIJIOBOM JBUIaTElb,
3JIEMEHTAPHBIN AEKTPUUYECKUI 3aps, SJIEKTPUUECKOE 10JI€, IPOBOAHUKY U JUAJIEKTPUKHU, TOCTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

o pas3nyath siBJIEHU (TEIIOBOE PAaCIIMPEHUE U CKaTHe, TeIUIoNepeiaya, TeIIOBOE paBHOBECHE,
CMauMBAaHME, KaNWULIPDHBIC SBJICHUSA, WCIAPEHUE, KOHACHCAUUs, IUIABJICHUE, KPUCTaJUIM3aLus
(oTBepAeBaHuE), KUIEHME, Terulonepenaya  (TEIUIONPOBOJHOCTb, KOHBEKLMS, H3JIydyeHHE),
AJIEKTpU3aLUA TeJl, B3aUMOJICHCTBHUE 3apsA0B, IEHCTBUS JIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBIE MAarHUTOB, AEWCTBUE MAarHUTHOI'O MOJIS HAa MIPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
MHYKIMS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOILUX JTAHHOE
du3nueckoe sBICHUE;

. pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B TOM
yucie (u3nyeckue sBICHHUsSI B INPHPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KalWUIIpHbIC SIBICHUS B
IpUPOJIE, KpPHUCTAIbl B Impupone, usiydeHue CosHLa, 3aMep3aHHe BOJOEMOB, MOpPCKUE OpH3BI,
o0pa3oBaHHE POCHI, TYMaHa, NHES, CHETa, AIEKTPUUYECKHUE SBJICHUS B aTMOC(EpE, AIEKTPUIECTBO HKUBBIX
OpPraHU3MOB, MArHUTHOE I0JIe 3eMJIH, pel( MoocoB, pojib MAarHUTHOIO MOJIS Ui )KU3HU Ha 3eMile,
HOJISIPHOE CUSIHME, IIPU 3TOM I1EPEBOJAUTDH PAKTUUECKYIO 3a/1auy B yU€OHYI0, BBIIEIATH CYIIIECTBEHHbIE
CBO¥icTBA (MTPU3HAKK) (PU3UIECKUX SBICHUI;

J ONMCHIBaTh H3YYECHHBIE CBOMCTBa TeNl U (PU3MYECKHE SBJICHMS, HCIONIb3Yyd (QU3NYECKUE
BEJIMYMHBI (TeMIlepaTrypa, BHYTPEHHsSISI DHEpIHsi, KOJMWYECTBO TEIUIOTHI, YAENbHAas TEIJIOEMKOCTh
BEIIIECTBA, y/ElbHAas TEIUIOTA IUIABICHHUs, YAENIbHas TEIUIOTa NMapooOpa3oBaHMs, y[eJbHas TElaoTa
CrOpaHusl TOIUIMBA, KOA(PQUIMEHT IMOJE3HOro JEeHCTBHS TEMJIOBOM MAaIIMHBI, OTHOCHUTEJIbHAS
BJIQ)KHOCTb BO3]lyXa, JJEKTPUUECKUN 3apsJl, CHUJla TOKA, MIEKTPUUECKOE HANPSKEHNUE, COIPOTUBIICHHUE
IIPOBOJIHHUKA, YAEIbHOE COINPOTHBIIEHUE BEIECTBA, pa0OTa U MOLIHOCTb JIEKTPUYECKOIO TOKA), IPU
ONMCAHWU TMPABUIBHO TPAKTOBAaTh (PU3MYECKUII CMBICI HCIIOJIb3YyEMbIX BEIMYUH, OOO3HAYEHUS U
€IMHUIBI (PU3UYECKUX BEIMYHH, HAXOAUTh (DOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUUHY
C IpYTMMH BEJIMYMHAMU, CTPOUTH I'paMKU U3YyUEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIHYUH;

J XapaKTepu30BaTh CBOICTBa Tell, (PU3MYECKHE SIBICHUSI M IPOLECCHI, UCIOJIb3YS OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOPUH CTPOCHHUSI BEIIECTBA, IPUHIIUI CYNEPIO3UIINH MOJIeH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHeHHMsI 3apsaa, 3aKkoH OMa Juid ydacTka 1enu, 3aKkoH J[xoynsa—
JleH1ia, 3aKOH COXpaHEHHUsI SHEPTHH, ITPHU 3TOM J1aBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTUUYECKOE BBIPAKEHHUE;

. OOBSICHATh (PU3MUECKUE MPOIECCHl U CBOMCTBA TeJ, B TOM YMCJIE M B KOHTEKCTE CUTyallui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATH INPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
00BsicHEeHHE U3 1—2 JTOTUYeCKHX 1IaroB ¢ onopoit Ha 1—2 U3y4yeHHBIX CBOMCTBA (PU3HUECKUX SBICHUM,
bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pewiath pacy€THble 3aJauu B 2—3 JeCTBUS, UCIIONb3Ys 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOLIHE
¢du3nyecKkue BeJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3ajauy 3allUChIBaTh KPATKOE YCIOBUE, BBIABIAThH
HE/IOCTAaTOK JAHHBIX JJIS PELIeHUs 3a/lauM, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE i €&
pelIeHHs, MPOBOJUTH PacuéThl M CpPAaBHUBATh IOJIyYEHHOE 3HAUE€HUE (PU3UYECKOM BEITUYMHBI C
W3BECTHBIMU JIaHHBIMY;



o pacrio3HaBaTh IMpPOOJEMBbI, KOTOPblE MOYKHO PELIUTh MPH MOMOIIM (PU3NYECKHX METOJIOB,
UCMONb3Yysl ONMCAHUE HCCIIECNOBAaHUS, BBIICJIATh IPOBEPSEMOE IPEANOJIOKEHUE, OLEHUBATh
IIPaBUJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOJIBI;

J IPOBOJUTH OMBITHI 10 HAOMIONEHUIO (U3NYECKUX SIBICHUH WM (PU3NYECKUX CBOWMCTB Tl
(KanmuWJUISIpHBIE SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUs BO3AyXa OT €ro o0bEéMa, TeMIlepaTypbl, CKOPOCTHU
npolecca OCTBIBAaHHS M HarpeBaHWsl IpU M3JIYYEHHH OT IBeTa H3JIydarolled (IOTJIoLarouieil)
IIOBEPXHOCTH, CKOPOCTh MUCHAPEHMsI BOJBI OT TEMIIEPATyphl *HUAKOCTH M ILIOAAU €€ MOBEPXHOCTH,
NIEKTpU3alMs Tel M B3aUMOJECHCTBUE HIIEKTPUUYECKHX 3apsiioB, B3aUMOJEHCTBHE IOCTOSHHBIX
MarHuToB, BU3yaJll3allks MarHUTHBIX MOJIEW MTOCTOSHHBIX MarHWTOB, IEHCTBUS MarHUTHOIO IOJISI Ha
IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOABUIATENS IOCTOSHHOTO TOKA):
(GopMynupoBaTh TMpPOBEpSAEMbIE IMPEANOJIONKEHHUs,, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, OIUCHIBATh X0/ OIbITA U (YOPMYIUPOBATH BHIBO/bI;

J BBINOJHATh NPSMbIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO3/yXa, CHIIbI
TOKa, HaNpsDKEHUS C MCIOJb30BAaHMEM AaHAJIOTOBBIX MPUOOPOB M AATYMKOB (U3UYECKUX BEIMUMH,
CpPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPELIHOCTH;

. IPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (M3MUYECKOW BETUYMHBI OT APYron ¢
UCIIOJIb30BAaHUEM NPSMBIX HU3MEpPEHUH (3aBUCUMOCTH COINPOTHUBIIEHUS IPOBOJHMKA OT €ro JJIUHBI,
IUIOINAAM IONEPEYHOr0 CEUEHUs] M YAEIbHOIO CONPOTHMBIICHHS BELIECTBA IMPOBOJHHMKA, CUJIBI TOKA,
UAYILEro yepe3 MPOBOJHUK, OT HANPSHKEHUs Ha HPOBOJHHMKE, UCCIEIOBaHME MOCIEIOBATEIILHOTO U
[apajuIeJIbHOTO COEJUHEHUM MPOBOJHUKOB): IUIAHUPOBATh MCCIENOBAaHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHS, CIEeAys MPeIIOKECHHOMY IUIaHy, (PUKCHpPOBATh pe3yiabTaThl IMONYy4EeHHON
3aBUCHUMOCTH B BUJI€ TaOJIUL U TpaUKOB, A€JaTh BHIBOJABI 10 PE3yJIbTaTaM UCCIIEI0BAHUS;

o IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEITUYMH (yeNbHas TeIII0EMKOCTh BEIIECTBA,
COIIPOTHUBIIEHUE NMPOBOJHUKA, Pa0OTa M MOIIHOCTh AJIEKTPUUYECKOIO TOKA): INIAHUPOBATh W3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJenys MpeUIoKeHHOW WHCTPYKLMU, U BBIUUCIATH
3HaUEHUE BEJIUYUHBI;

J coOiroaaTh MpaBuiia TEXHUKU 0€30I1aCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

J XapaKTepu30BaTh MPUHIUIBI AEUCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
ONOpOil Ha MX OmMHUCaHUA (B TOM 4YMCIE: CHCTeMa OTOIUIEHHs JOMOB, TUTPOMETp, MapoBas TypOMHa,
aMIepMETp, BOJBTMETpP, CUETUYMK AJIEKTPUYECKOM HHEPruM, SJIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTeJIbHbIE 3JEKTPONPHOOpPHI (IPUMEPHI), IIEKTPUUYECKUE MPEAOXPAHUTENH, JIEKTPOMArHHT,
AJIEKTPOABHUraTeNlb MOCTOSHHOIO TOKA), WCHOJb3ys 3HaHHUA O CBOMCTBaX (PU3MYECKHX SIBICHUH U
HEo0Xo/iuMble GU3NUECKHE 3aKOHOMEPHOCTH;

J pacro3HaBaTh NMPOCTblEe TEXHUUECKHE YCTPOMCTBA U U3MEpPUTENbHbIE MPUOOPHI IO CXeMaM U
CXeMAaTUYHBIM PHUCYHKaM (KMJIKOCTHBIM TE€PMOMETp, TEPMOC, MCHUXPOMETP, TUTPOMETpP, JBUraTellb
BHYTPEHHEI0 CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX ILeneil ¢
MOCJIEIOBATEIbHBIM U TMapajuIeIbHBIM COETMHEHHEM JJIEMEHTOB, pa3jnyasl yCIOBHbIE 0003HaueHUs
AIIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

J MPUBOJIUTH MPUMEPHI (HAXOAUTHh MHPOPMAIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIIOIb30BaHUS
¢u3nUecKux 3HAHUM B MOBCEJHEBHOM XHU3HHM A oOecrieueHHs 0€30MacHOCTH NMpH OOpalieHuu ¢
npuOopaMd M TEXHUYECKHUMH YCTPOWCTBAMH, COXpaHEHMsI 3[0pOBbS U COOJIOJEHUS HOPM
HKOJIOTMYECKOTO MOBECHUS B OKPYKaIOLIEH Cpefe;

. OCYILECTBIISATh MOUCK HH(popMalmu (usnueckoro coxaepkanus B MHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUN U MYTEM CpaBHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIAECNATH MHGOpPMAIUIO,
KOTOpas ABJISIETCS MPOTUBOPEUUBOI M MOXKET OBITH HEIOCTOBEPHOM;



o UCMOJIb30BaTh NPU BBIMOJIHEHUM Y4YEOHBIX 33JaHUN HAy4YHO--TIONMYJISIPHYIO JIUTEPaTypy
(GU3nM4ecKoro cojepkKaHus, CIpaBOYHblE MaTepHalbl, pecypchl cetu MHTepHeT, BianeTs nmpuémamu
KOHCIIEKTUPOBAHU TEKCTa, peoOpa3oBaHus HH(POpMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

J co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIEC 1 KPATKUE YCTHBIE COOOIIEHUS, 000011ast H(POpMAaIHIO
U3 HECKOJBKUX HCTOYHHUKOB (DU3UYECKOTO COACPIKAaHUS, B TOM 4YHCIE ITyOJMYHO MPEICTABISATH
pe3ybTaThl MPOCKTHON WIIM MCCIEI0BATENbCKON NESTEIbHOCTH, P 3TOM IPaMOTHO HCIOJIb30BaTh
U3y4EHHbIN MOHATUHHBIN annapar Kypca (pU3MKH, CONPOBOXIATh BHICTYIICHHE IIPE3EHTALIEH;

o IIPY BBIIIOJIHEHUH Y4EOHBIX IPOEKTOB U MCCIIEIOBAHUN (PU3NUECKUX IIPOLIECCOB paclpeeniTh
00513aHHOCTH B IPYIIE B COOTBETCTBUY C ITOCTABIEHHBIMU 33Ja4aMH, CJIEAUTh 32 BBIIIOJHEHUEM ILIaHa
JeHCcTBUI M KOPPEKTUPOBATh €r0, a1€KBAaTHO OL[EHUBATh COOCTBEHHBIN BKJIa/l B 1€ATEIHOCTD TPYIIIIBI,
BBICTPAaWBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, MPOSBIISS TOTOBHOCTh pa3pemaTb KOH(QIUKTEHI.

K konmy oOyuenust B 9 kjiacce rnpeiMeTHBIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aThb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

J UCMOJb30BaTh  MOHATHSA:  CUCTeMa  OTcuéra, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHYECKOro [JBM)KEHUs, nedopmauus (ynpyras, IJIacTU4ecKas), TPEHHUE,
IIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh M IEPETPY3KH, LIEHTP THKECTH, aOCOIIOTHO TBEPAOE
TEJO, LEHTP TSHKECTH TBEPJAOTO Tea, PAaBHOBECHE, MEXaHHUYECKHE KOJICOAaHWsS W BOJIHBI, 3BYK,
UHQPa3BYK M YJIbTPa3BYK, O3JEKTPOMArHUTHbIE BOJHBI, IIKajJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh U J1AJbHO30PKOCTb, CIIEKTPbl MCIYCKAHUS M IOIJIOIIEHMs, alb(a-, 6eta- U ramma-
W3JTy4EHUs1, M30TOIIbI, siZIepHast SHEPreTHUKaA;

J pa3nuyath sBIEHUS (PaBHOMEPHOE W HEPaBHOMEpPHOE MPSIMOJHMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/ICHUE TN, PABHOMEPHOE JIBUKECHHUE 110
OKPYKHOCTH, B3aMMOJICHCTBHE TEJl, PEaKTUBHOE JABIKEHHE, KOJIeOaTeIbHOE IBHKEHHE (3aTyXalolIie U
BBIHY)KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE IBIDKEHHE, OTpPaKEHHE 3BYKa, MpPSIMOJIMHEIHOe
pacrpocTpaHeHHe, OTpPaKEHHE W NpPEJOMIIEHHE CBETa, IOJHOE BHYTPEHHEEe OTpakKeHHE CBETa,
pasiio’keHne Oeoro cBeTa B CIEKTP U CIOXKEHHE CIEKTPAJbHBIX I[BETOB, [HCIEPCUS CBETa,
€CTEeCTBEHHAS PaJINOAKTHBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3ITYUYCHHUS) TI0 ONMUCAHUIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOe SIBJICHUE;

J pacrio3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3NYECKUX SBJICHUN B OKpYXKarolleM MHUpe (B TOM
yucie Gpusnyeckue siBIeHUs B IPUPO/IE: IPUIUBBI U OTJIMBBI, JBIKEeHUE M1aHeT COIHEYHOM CUCTEMBI,
PEaKTUBHOE JBM)KEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB J>KUBOTHBIMH, 3E€MIIETPSACEHHE,
CeficCMUYeCKHe BOJIHBI, I[yHaMH, X0, I[BE€Ta TeJ, ONTUYECKHE SBICHHUS B MPHUPOJE, OMOJIOTHUYECKOE
NeicTBUE  BUAMMOTO, YIbTPa(UOIETOBOTO ¥  PEHTTEHOBCKOTO  M3JIYYEHHH, eCTeCTBEHHBIN
pPaIMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJMOAKTUBHOE H3JIy4Ye€HHE NPUPOIHBIX MHHEPAJIOB,
JeicTBUE paMOAaKTUBHBIX M3IYYEHUH HA OPraHU3M YellOBeKa), IPH 3TOM HEepEeBOIUTh NPAKTUUYECKYIO
3ajauy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBIICHMIA;

o ONMCHIBATh W3YyYEHHBIE CBOWCTBA TeN M (U3MYECKUE SBICHUS, HCIONB3YS (U3NIECKHE
BEJIMYMHBI (CpPEeIHSS M MTHOBEHHAsh CKOPOCTh Tella TPHU HEPaBHOMEPHOM JBIDKEHHH, YCKOPEHHE,
nepeMeIieHue, MmyTh, YriaoBas CKOPOCTb, CHJa TPEHHMS, CHJIa YIPYTOCTH, CHJIA TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO MaJIeHUs], BEC Tella, UMIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHHYecKas padoTa U MOIIHOCTH,
NOTEHIMATIbHAsL YHEPIUs TeJa, HOJHATOr0 HaJl TOBEPXHOCTHIO 3eMJIH, TOTECHIIMAIbHASL SDHEPTUS CHKATON
NPYKWHBI, KHHETUYECKasi DHEPTHUs, TOJHAS MEXaHWUYeCKasl SHEPTHsi, IepPHUOJl W YacToTa KoJeOaHui,
JUTMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTH CBETA, MOKA3aTelb MPEIOMIICHUS CPEJIbI),
IpU ONMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOJIB3YEMbIX BEJIMYMH, 0003HAUCHUS U
€IMHUIB! (PU3UYECKUX BEIWYHH, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYUHY
C IpYT'MMH BEJIMYUHAMU, CTPOUTH I'paMKU U3YyYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIMUUH;



o XapakTepu30oBaTh CBOWCTBA TeN, (U3UYECKUE SBICHHMS U IPOLECCHI, HCIOJIb3Ys 3aKOH
COXPaHEHMsI SHEprHMM, 3aKOH BCEMHUPHOIO TATOTEHUs, MPUHIMII CYNEPIO3ULIUN CHUJI, MPUHLUI
OTHOCUTENbHOCTH ['anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3aps,I0BOT0 U MACCOBOI'0 YHCEJI IIPH SIIEPHBIX PEAKIUAX, IPU
9TOM J/1aBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3alIUChIBATh €r0 MATEMAaTUYECKOE BBIPAXKECHUE;

o OOBSCHATh (PU3MUECKUE MPOLECCHl U CBOMCTBA Tel, B TOM YUCIE M B KOHTEKCTE CUTyallUd
IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH I[PUUYMHHO--CIEICTBECHHbIE CBSI3U, CTPOUTH
00BbsICHEHHE U3 2—3 JJOTUYECKUX IIAroB C OMOPOi Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3MYECKUX SBJICHUH,
($U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pelaTh pacu€THBIE 334a4u (ONUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHMI ), UCII0JIb3Ys 3aKOHBI
U (hopMyIibl, CBA3BIBAIOIINE (PH3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33J]auyl 3alMChIBATh
KpaTKoe yCJIOBHUE, BBISBIIATH HEJOCTAIOIIME MIIM N30BITOYHbIEC TAaHHBIE, BEIOUPATh 3aKOHBI U (DOPMYJIHI,
HEOOXOAUMBIE Ui PELICHMs], MPOBOAUTh PACUYEThl U OLEHMBATH PEATMCTUYHOCTH IOJyYECHHOI'O
3Ha4YeHUsl HPU3NUECKOM BETMUUHBI;

J pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NMPH MOMOIIM (DU3HYECKHX METOJIOB,
UCIOJIb3YSl OINMCAaHUE MCCIENOBAaHUS, BBIACIATH IIPOBEPSAEMOE  IPENAINOJIIOKEHUE, OLIEHUBAThH
IIPABWJIBHOCTbD MOPSAJIKA IPOBEIACHUS UCCIIEI0BaHMS, JI€/1aTh BbIBO/bl, HHTEPIPETUPOBATh PE3YJIbTAThI
HaOJI0ACHUH U OIIBITOB;

J IPOBOJUTH OMBITHl 10 HAOMIOAEHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWMCTB Tell
(u3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHHUsl YHEPTUH, 3aBUCUMOCTb IIeproJia KojeOaHui
HOPY)KUHHOTO MasiTHHKAa OT Macchl Ipy3a U JKECTKOCTU NPYKUHBI M HE3aBUCUMOCTh OT aMILIUTY/IbI
MaJIbIX KoJIeOaHWH, IPSIMOJIMHEHHOE PAaCIpOCTPAaHEHHWE CBETA, Pa3IoKeHHE OeIoro CBeTa B CIEKT,
M3Yy4EHHE CBOMCTB N300paXKeHMsI B IIJIOCKOM 3€pKaJjie U CBOMCTB N300pakeHUsI MpeMeTa B coOMparoen
JMH3e, HaONIO/IeHNE CIUIOUIHBIX M JMHEHYaThIX CHEKTPOB H3IYy4YEHHs): CaMOCTOATENBbHO COOUpATh
YCTAHOBKY M3 H30BITOUHOro Habopa 00OpyIOBaHMSA, ONHMCHIBATH XOJ OIBbITa M €ro pe3yibTaThl,
(bopMyTUPOBAThH BHIBOJIBI;

J MPOBOAMTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeAensis CpelHee 3HauUeHue
u3MepsieMol BeIMYuHbI ((POKyCHOE paccTosiHUE cOOMparouIe JIMH3bI), 000CHOBBIBAThH BHIOOP criocoba
U3MepeHUs (U3MEepUTENBbHOTrO Ipubopa);

o IPOBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTEN (PM3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbIX
U3MEpEeHUil (3aBUCUMOCTh MYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBI)KEHHU 0€3 HaudalbHOU
CKOpOCTH, TNEpHoAa KoleOaHWH MaTeMaTHYeCKOro MasTHUKA OT JJMHBI HUTH, 3aBHCHUMOCTH Yria
OTpaKeHHMsI CBeTa OT Yyrja MaJeHus M yrjia MNpeJoMIeHHs OT yria NajJeHus): IJIaHUPOBaTh
HCCIIEIOBaHHE, CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (UKCHpPOBAaTh pe3yNbTaThl MOJIYyYECHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BUAE TaONHIl U IpaHUKOB, J€TIaTh BBIBOABI MO pe3ylbTaTaM
UCCIIEIOBaHMS,

J IPOBOJUTH KOCBEHHbIE M3MEPEHUsl (U3NUECKUX BEIUYMH (CPeAHSASs CKOPOCTh M YCKOpEHHE
TeJa MPU PaBHOYCKOPEHHOM [JBM)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHUsl, >KECTKOCTh MPYKUHBI,
KO2(PUITMEHT TPEHUSI CKOJIbKEHUS, MEXaHUYeCKasi paboTa U MOIIIHOCTh, YaCTOTa U MEePUOI KoJieOaHui
MaTeMaTUYeCKOT0 U MPY>KUHHOTO MasiTHUKOB, ONITHYECKAsl cujla COOUparoiei TMH3bI, PaIu0aKTUBHBIN
¢GoH): MIIaHUPOBATh U3MEPEHUs, COOUPATh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEpPEHUS,
cllefysl MPEeAI0OKEHHON HHCTPYKIIMH, BBIYUCIIATh 3HAU€HUE BEIMYMHBI U aHATM3UPOBATh MOITy4YECHHbIE
pe3yJbTaThl ¢ YIETOM 33aJaHHOM MOTPEIIHOCTH U3MEPEHUH;

o coOiroAaTh MpaBuiia TEXHUKU 0€30MacCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;



. pa3ianyaTh OCHOBHBIE NPU3HAKU HM3YyYEHHBIX (PU3MYECKUX MOJEJeil: MaTepualbHas TOYKa,
a0COTIOTHO TBEPIOE TEINI0, TOUEUHBIN HCTOUHUK CBETA, JIy4, TOHKAsI JIMH3a, IUIaHeTapHas MOJIeb aTOMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO s1/1pa;

J XapaKTepU30BaTh NMPUHIUIBI AEUCTBUS M3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWUCTB C
OIOpOi Ha MX ONHUCAHUsA (B TOM YHCIE: CIMIOMETP, NaTUMKHU IOJOKEHUS, PACCTOSHUSA U YCKOPEHMUS,
pakera, 3XO0JIOT, OYKH, NEPUCKOI, (hoToammapar, ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOI, IO3UMETP,
KaMmepa BuibcoHa), ucrosnbp3ys 3HaHUS O CBOMCTBAX (U3NYECKUX SIBJICHUM U HEOOX0AUMbIE (hU3HUecKre
3aKOHOMEPHOCTH;

. UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKM HW3YYEHHBIX TEXHUYECKHX YCTpOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB MPU PELICHUH Y4eOHO--PAKTUYECKUX
3a[a4, ONTHYECKUE CXEMBI JUIS TIOCTPOSHUS M300pakeHU B IIIOCKOM 3epKajie M coOuparomeil TuH3e;

J NPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEPax) MPAKTUIECKOTO UCIIOIb30BAHUS
¢u3nUecKuX 3HAHW B MOBCEJHEBHON XHU3HH s oOecriedyeHHss 0€30MacHOCTH MpH OOpameHuu ¢
npubopaMd M TEXHHUYECKHMMH YCTPOWCTBAMH, COXPaHEHHsI 3[0pOBbS U COOIIOJEHUS HOPM
3KOJIOTUYECKOI0 ITOBEJICHUS B OKpYKarOLIEH Cpeie;

. OCYIECTBIISITH MMOMCK HH(pOpMAMK PUIUIECKOTO coaepx anus B IHTEpHETE, CAMOCTOSTEITLHO
dbopMynupys TOUCKOBBIA 3ampoC, HAaXOIUTh IYTH OINpEAENeHUs JIOCTOBEPHOCTH MOIYYEHHON
MH(pOpMaLlMU HAa OCHOBE UMEIOIIMXCS 3HAHUH U JOMOJIHUTENbHBIX HCTOUHUKOB;

. UCIIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAay4YHO--TIONYJSPHYIO JIUTEPATYpy
($u3NYECKOro CojepX aHus, CIIPAaBOUYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiajgeTh npuémamu
KOHCIIEKTUPOBAHUs TEKCTA, IpeoOpa3oBaHusl MHPOPMALMK U3 OAHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

. co3/laBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE WMH(GOpMALUU W3
HECKOJIbKUX UCTOYHHUKOB (PU3NYECKOTO CO/EPIKAHU, MyOIMYHO IPEACTABIATh Pe3yIbTaThl IPOSKTHOM
VI UCCIIE0OBATEIbCKON EATENbHOCTH, TP 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIN ITOHATUINHBIN
amnmapaTr M3ydyaeMmoro pasjena (U3MKd M CONPOBOXKIAThb BBICTYIJICHHE Npe3eHTalued ¢ ydéTom
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypchl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
bubmuorexa [JOK
11 o - 2
M3HEa - Hayka 0 fpupose https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEHHIHAL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BeleCTBA
bu6nmoreka [JOK
2.1 1
CTpoeHHe BellecTsa https://m.edso00.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BelIeCTBa https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPCTATHEIE COCTOARMA BeMECTa https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBu:keHre U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LHOK

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
3.2 Muepuits, Macca, MI0THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 (ua. Buast i 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. /laByieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 flaprertne xiKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMocheproe AapieHue 6 https://m.edso00.ru/7f416194
44 JlelicTBuE XUJKOCTH U Ta3a HA MOTPYKEHHOE . 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
>1 Paota i MoutocTs 3 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
>3 Mexaireckast SHepris 4 ! https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TEM uugpoBbIe
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmuorexa [JOK
11 CTpoenne u CBOHCTBA BeICCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenobsie npoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tela 7 1 bubnmnorexa [JOK
' Y UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i 7 2 1 7
OCTOAHHBIH STEKTPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 AAHTHPIC ABICHHA 6 ° https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 1
24 IMEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie | IIpakrnyeckue op
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €T0 10 1 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 3
SAMMOACHCTRIC TC https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHHUS 10 1 3
p https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6nmoreka [JOK
2.1 Mexannyeckue koiaeba 7 3
RAHITICCRHE ROTCOAMIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
RAHITICCKHC BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4. CBeToBbI€ ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aK0OHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue 1 mOTJIOUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHue aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AKiinoHepHOE 00111€CTBO
«M3narenbctBoO «IIpocBemeHune

» Gusuka: 7-i kmacc: 6a30BbIM ypoBeHb: yueOHuUK, 7 kiacc/ [lepoimkun U.M.,
HBanoB A.U., AkuronepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» ®usuka, 9 knacc/ [lepeikun .M., I'ytauk E.M., BanoB A.I., [letpoBa
M.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemienne»
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
MeTonuueckoe mocooue Jist yIuTes
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://resh.edu.ru/subject/5/5

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/






