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HNOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢u3mke Ha ypOBHE OCHOBHOTO 00mIero 0Opa30BaHUS COCTaBJIE€HA Ha
OCHOBE TOJOXEHUI U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueil mporpammbl BocnuTaHus W KoHuenmuu mnpenogaBaHus y4eOHOTO
npeaMera «PusuKay.
Copepxanue  mporpaMMmbl 1o (u3uke  HampaBieHO  Ha  (OpPMHUPOBAHHE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYalOMMXCSl M OpraHu3alHi0 H3y4YeHus (U3MKH Ha
NesITeTbHOCTHON OcHOBe. B mporpamMe mo ¢u3nKe YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanmit DPI'OC OOO Kk mIaHUPYeMBIM JIMYHOCTHBIM H
METaNpeIMETHBIM  pe3ylbTaTaM  OOy4YeHHs, a  TakKe  MEXIPEIMETHBIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl.
[Iporpamma mo (u3MKe yCTaHABIUBACT paclpelesieHue yueOHOTO MaTepuana Mo Trojam
oOydeHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO TOCIEeI0BAaTeIbHOCTh HM3YUEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOEHHOCTEH 00yJarOIINXCS.
[Iporpamma o ¢usuke pazpaboTana ¢ HEeTbI0 OKa3aHHUsI METOUYECKOM MTOMOIIH YUUTEIIO
B CO3/IaHUM paboyeil MporpaMMBbI 10 y4eOHOMY MPEAMETY.
Owu3mKa ABIAETCS CHCTEMOOOPa3yIONNM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBICHUHN, N3Y4aeMbIX XHUMHEH,
Ouonoruelt, actpoHoMueil M Gpu3nUecKkoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEeJOoCTaBisieT HauOojee siCHble oOpa3ipl MPUMEHEHHS HAayYHOTO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEHHs JOCTOBEPHBIX 3HAHUI O MUpE.
OpnHa W3 TNaBHBIX 3a7a4 (U3MYECKOTO 00pa3oBaHUs B CTPYKType 0OIIero o0pa3oBaHUS
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTH W HWHTEpeca K HayKe Yy
00ydJaronuxcsi.
Nzydenne ¢usukum Ha 0a30BOM YpOBHE TMPEAINONIATaeT OBJIAJACHHUE CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUYHYIO TPAMOTHOCTD:!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIICHWBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIIEOBAHUS;
® UHTEPHpPETUPOBATH JaHHBIE W KCIOJb30BaTh HAy4yHBIE JOKAa3aTEeNbCTBA IS
MOJTyYEHUs BHIBOJIOB.
Hemn w3yueHuss pu3uMKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS OIpPEICTeHBI B
Konnenmnuu npenoaaBanust yueOHoro npeamera «dusmka» B 00pa30BaTENbHBIX OpPraHU3AIMIX
Poccuiickoit ®expepanuu, pearu3ylOIIUX OCHOBHBIE 00II€00pa30BaTeNbHbIE MTPOrPaMMBI,
yTBepKIEHHOW pemienreM Komnermu MununctepctBa mnpocsemeHuss Poccuiickoit denepanyu
(mpotokon ot 3 nexadps 2019 r. Ne [1K-4BH).
Hean uzyyennsi pu3nku:
e [puoOpeTeHHe HHTEepeca M CTPEeMJICHHS OOydaloIluXcsi K HaydYHOMY H3YYEHHIO
IPUPOIBI, Pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEJCTABIEHWH O HAaydyHOM MeETOJe TMO3HaHuA U (popMHupoBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3y4eHUsI OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

e (opmupoBaHUE TPEICTABICHUNA O POIM (PU3UKU IS PA3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEICTABICHUH O BO3MOXKHBIX cepax Oymymeil mnpodeccHoHaIbHOMI
NESITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JalbHEHIIEMy O0yUYEHHUIO B 3TOM
HaIpaBJICHUU.



JlocTmkeHne STHX Iesedl mporpaMmbl 1o (uU3MKe Ha ypOBHE OCHOBHOTO OOIIETro
00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:
e npuoOpeTeHHe 3HAHUK O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHHYECKHUX,
TETUTOBBIX, DJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;
e npuoOpeTeHHe YMEHUW OMUCHIBATH U  OOBACHATH (U3HUYECKUE SIBICHUS C
UCTIOJIb30BaHNEM TIOJTyYEHHBIX 3HAHUH;
® OCBOGHHE METOJIOB DCIICHHsI MPOCTEHIINX PACUYETHBIX 3a7ad C HCIOJIb30BaHUEM
(GU3NIECKUX MOJIEIICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;
® pa3BUTHEC YyMEHUW HAOMIOJATh TNPUPOJHBIC SBICHUS W  BBINOJIHATH  OIIBITHI,
naboparopHble PabOTHl W AKCIEPUMEHTAIBHBIC HCCICIOBAHUS C HCIIOJIb30BAHHEM
U3MEPUTEITBHBIX PUOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHpOpMAIUME (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
WH(OPMAILIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAIW3 W KPUTHYIECKOE
OlICHUBaHKE WHPOPMAIINH;
® 3HAKOMCTBO CO cdepamu MpoheCcCHOHATBLHOU JeSITeFHOCTH, CBI3aHHBIMU C (U3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKCHHSIX (DU3HMUECKON HAYKH.
Ha u3yuenue ¢usuku (6a30BbIN YypOBEHB) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHM
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kiacce — 68 yacoB (2 yaca B
HEJISIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemnaraemslii B mporpamme 1o Gpu3uKe nepedeHb J1ad0opaToOpHbIX padOT M OIBITOB HOCHT
pPEKOMEHIaTeNIbHBIN XapaKkTep, YUUTENb JIelaeT BBIOOp MpoBeneHUs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUIYAIBHBIX 0COOEHHOCTEH 00yUYaromuXCs, CIIICKa SKCIIEPUMEHTATBHBIX
3a/laHui, IpeyiaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOTO SK3aMeHa M0 (PU3UKE.



COJEP)KXAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®usnka u eé posib B IO3HAHUHM OKPY KAKOIIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ouznyeckue sSBICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeauuuHbL. M3mepeHue ¢(uznueckux BeauMuuH. Dundyeckue NTpUOOpHI.
[TorpemHocTe n3MepeHni. MexayHapoaHas CUCTEMA €IUHMULI.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAyKH H3ydaloT mpupoay. EcTecTBeHHO-Hay4YHBIN
METO/ TO3HAaHMA: HAOJIIO/JEHHE, ITOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBIKEHHE THUIIOTE3,
JKCIIEPUMEHT [0 TPOBEpKEe TUMOTe3, O0ObsACHeHHWe HabmogaemMoro spieHus. OmnucaHue
(GU3NIECKUX SIBICHHUHA C TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusuueckre mpuOOPHI U MpoLEaypa MPSIMBIX U3MEPEHUI aHAIOTOBBHIM U IU(PPOBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne MEeHbI JeICHUS IIKaTbl U3MEPUTEIHLHOTO MPUOOpa.
N3MmepeHne paccTosTHUM.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenne pa3MepoB MaJIbIX TEJ.
N3mepenue Ttemmeparypbl NpU IOMOIIM JKUIAKOCTHOIO TEPMOMETpa WU JlaTUMKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccienoBaHUS MO IPOBEPKE T'MIIOTE3bI: AAIBHOCTH MOJETA IIApUKA,
MyIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIlle, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nea 2. [leppoHayabHbIe CBeIeHUS O CTPOEHHUH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BELIECTBA.

JBrwxenune dactui BeniecTBa. CBs3b CKOPOCTH ABWKEHHUS YacCTULl C TEMIEPaTypou.
BpoynoBckoe nBmwkenue, muddysus. B3aummoneiicTBHEe YaCTHIl BEMIECTBA: TNPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI ~ BEILLECTBA: CTPOCHME TIa30B, IKUAKOCTEH U  TBEPIBIX
(kpucTayInyeckux) Tela. B3anMocCBs3b MeXIy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTrHbIxX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM CTpoeHHEeM. OCOOEHHOCTH arperaTtHbIX COCTOSHHUN
BOJIBI.

Hemoncmpayuu.

1. HaGnrogenune 6pOyHOBCKOTO ABUKECHHUS.

2. Habmonenue nuddysun.

3. HaOmronenue siBieHU, OOBSICHSIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YacTHUIL

BEIIECTBA.

Jlabopamopnwsie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSIIOB (C UCTIONb30BaHuEeM doTorpaduii).

2. OmnbITHI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHHUS T'a30B.

3. OnbITl 1O OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHUS.

Paznen 3. /IBu:xeHHe U B3auMo/ielicTBHE TeJl.

Mexanuueckoe JBHKeHUE. PaBHOMepHOEe M HepaBHOMEpHOe JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBMKEHUU. Pacy€T myTH U BpEMEHU JBUKEHUS.

SIBnenve wHepIuu. 3aKOH HHEpIUU. B3aumojaeicTBue Tell Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBW)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. [lnmotHocTs BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIIE 00bEMA BEIIeCTBA.

Nk W=



Cuna kak XapakTepucThKa B3aumojeicTBusi Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepeHne cuiabl C MOMOIIBK JWHAMOMETpa. fIBiIeHHE TATOTEeHUs U cuia TsokecTH. Cuiia
TSOKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocTs. CnojkeHue cuil, HalpaBJIEHHBIX IIO
oaHoil mpsiMoi. PaBHoaelcTByronas cuii. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmoaeHne MEXaHUYECKOTO ABMKCHUS TeJa.

N3mepenre CKOpoCTH IPSIMOJIMHEUHOTO IBUKEHUS.
Habumroienue siBjaeHUs] MHEPLUH.
Habmtoienne n3MeHeHus: CKOpOCTH P B3aUMOJIEHCTBUU Tell.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEIl.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJTHON MPSIMOM.
Jlaﬁopamopmﬂe pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMKEHUS (IIapUKa B >KUIKOCTH, MOJENU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).
2. Ompenenenue cpenHeld CKOPOCTU CKOJBXKEHHS OpycKa WM HIapuKa MO HAKIOHHOM
IJIOCKOCTH.
Ornpezenenne MmI0THOCTA TBEPJOTO Tea.
4. OmbITbl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh PACTsDKEHUS (AedopMariui) mpy>KUHBI OT
MPUIOKEHHOMN CHUIIBI.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tena U
XapaxkTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Jasnenue. CriocoObl yMEHBIIICHUS U yBeTUUYeHUs 1aBieHus. [laBienue raza. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. Ilepenaua naBieHus TBEPABIMU TeIaMU, KUAKOCTIMU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABIIE€HUS KUJIKOCTU OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmaromipecs cocyabl. | 'mapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe AaBieHue. [IpUYMHBI CYIIECTBOBAHUS BO3AYIIHOW
o6onoukn 3emnu. OmbiTr Toppuuennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(epHOro JaBJCHHUS OT BBICOTHI Haa YypoBHeM Mops. Ilpubopsl s u3MepeHHs
aTMoc(hepHOTro JaBIeHHUS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomaBanue.

Hemoncmpayuu.

SO CEN

(98]

1. 3aBUCHMMOCTH JaBJIEHMS Ta3a OT TEMIIEPATYypPHI.

2. llepenaua gaBiieHUS KUAKOCTBIO U Fa30M.

3. CooOmaromuecs CoCy/Ibl.

4. T'mapaBinyeckuil mpecc.

5. TlposiBneHue nelcTBUS aTMOC(EPHOTO JTaBIICHHUS.

6. 3aBHCHMOCTh BBITAJIKMBAIOMIEH CHUJIBI OT OO0BEMA MOTPYKEHHOW YacTH Tena |
MJIOTHOCTHU KUAKOCTH.

7. PaBEHCTBO BBITAJKUBAIOUIEH CUJIbI BECY BBITECHEHHOMW KUJIKOCTH.

8. VYcnoBue IuIaBaHMs TeN: IUIABaHWE WM IIOTPY)KEHHE TEJI B 3aBHCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEHN TENa U )KUJIKOCTH.

Jlabopamopnwvie pabomot u onvimel.

1. HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOTpy:KEHHOU B JKUIKOCTH
4acTH TeJa.

2. OmpeneneHue BBITAIKUBAIOIIEH CHIIBI, JEUCTBYIOUIEH Ha Tel0, NOrpyXEHHOE B
KUAKOCTD.



3. IlpoBepka HE3aBHCHUMOCTH BBITAJKUBAIOIIEH CHIJIBI, JCHCTBYIOIIEH Ha Telo B
JKUJKOCTH, OT MACCHI TeJA.

4. OmbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CWIIBI, ACHCTBYIONICH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyXKEHHON B JKUIKOCTh YACTH TeJa U OT IUIOTHOCTH
KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAHUE JIOAKM U ONpeleieHue eé
IPY30I0ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckas padoTa. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuio paBHOBecHs
peruara. [lpuMeHeHre TpaBHUiia PaBHOBECHS phluara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas 3Heprus. KuHeTtnueckas W TmoTeHUMandbHas dHeprus. [IpeBpamieHue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPH PABHOMEPHOM JABWXKEHHM Tela IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yciaoBU paBHOBECHSI pblyara.

3. Usmepenue KIIJl HaKIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUsI MEXAHUYECKON SHEPTUH.

8 KUIACC

Paznen 6. TennoBbie siBJICHHA.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOPUHU CTPOEHUS BelecTBa. Macca
U pa3sMepbl aToOMOB M MoJekyld. OnbITbl, NOATBEP)KIAAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUM BemecTBa. Kpucrammyeckue u
amopdusble Tena. OObACHEHHE CBOMCTB ra3oB, XKHUJIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHHUH
MOJIEKYJISIPHO--KMHETHYeCKOM Teopuu. (CMmauMBaHME W KanWUISpHbIE sIBIEHUA. TermioBoe
pacIIupeHne U CKaThe.

Temneparypa. CBsA3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHHS YaCTHII.
Buytpennsas osHeprus. CnocoObl W3MEHEHHMs BHYTPEHHEW »SHeprum: Temonepegadya u
coBepIeHre padoThl. Bupl Temonepeaayn: TeIIONPOBOJHOCTh, KOHBEKIHS, U3TyYECHHUE.

KonnyectBo TenmnoTel. YienpHass TEMIOEMKOCTh BelllecTBa. TerooOMEH M TemIoBOe
paBHOBecue. YpaBHEHHE TeruioBoro Oamanca. [lnaBneHne W OTBepAeBaHHWE KPUCTATUIMYECKUX
BEIIECTB. YeibHas TermoTa IulaBieHus. [lapooOpa3oBanue M KoHAeHcauus. Mcnapenue.
Kumnenmne. YnenpHas Termora mapooOpa3oBaHus. 3aBHCHMOCTh TEMIEpATypbl KHUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHAas TEIIOTa CTOPAHHUS.

[punnuner paboter TerioBsix nBurareneid KIIJ rterutoBoro pasuratens. TeruioBeie
JIBUTATEIIN U 3aIIUTA OKPYKAIOIIEH CPEBL.

3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.

Hemoncmpayuu.

1. Habmrogenne OpOyHOBCKOTO JBMXKEHUSI.

2. HabOmonenue nuddysun.

3. HaOnroneHue siBIE€HUN CMauyMBaHUS U KallWJUIAPHBIX SIBICHUH.

4. HabmroaeHue TEmaoBOro pacliupeHus Tel.

5. H3meHeHue aaBieHHs ra3a Mpu U3MEHEHUH 00bEMA U HATPEBAHUU WJTU OXJIaXKICHUH.



[IpaBuna uzmepeHus TeMnepaTypsol.

Buns! Teruionepenayn.

OxJnaxJieHre Ipu COBEPIICHUN PAOOTHI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEITHUMH CHUIIAMH.

10. CpaBHeHME TEIIOEMKOCTEHN pa3IMYHbBIX BELECTB.

11. HaOmronenue KUIeHus.

12. HaGnroeHue nocTossHCTBA TEMIEPATyphl IIPH IIABJICHUH.

13. Mozenu TEII0BbIX IBUTAaTENICH.

Jlabopamopuvie pabomsl u onvimel.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSHKEHUSI.

OnpIThI IO BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COMM MM caxapa.

OnbIThI 1O HAOIIOEHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUKOCTEH U TBEPABIX TE.
OmnpeneneHue aBICHUS BO3IyXa B OAJJIOHE MIMPHUIIA.

OnpITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WM OXJIAKICHHUS.

[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTH [UIMHBI CTOJOWKAa >KUIKOCTH B
TEPMOMETPHUUYECKOMN TPyOKe OT TeMITepaTypshl.

7. HaOmropenue u3MeHEHHs] BHYTPEHHEH SHEPruM Tella B pe3yibTare Tersionepeaadu u

paboThl BHEIIHUX CHUII.

8. MHccnenoBanue siBIeHUS TEIUIOOOMEHA IPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOABI.

9. Ompenenenne KOIWYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJIOWM TPH TEIUIOOOMEHE ¢

HarpeTbIM METaNIMYECKUM HUIUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue npoiecca ucnapeHus.

12. Onpenenenue OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yieabHOM TEMIOTHI IJIABJICHUS JIb/A.

Pa3nen 7. DaekTpuyeckue U MATHUTHBIE SIBJICHUS.

Onektpuszanus Ten. J[Ba poaa AIEKTpUYECKUX 3apsioB. B3aummonelcTBue 3apsKEHHBIX
ten. 3akoH KymoHa (3aBUCHUMOCTbh CHIIBI B3aMMOJICUCTBHS 3apsSIKEHHBIX TEN OT BEJIIMYMHBI
3apsAI0B U PACCTOSTHUSL MEXTY TEIaMH).

Onektpuueckoe mnosie. Hanpspk€HHOCTD 3leKTpUYecKoro mojst. [IpuHmun cynepno3uinuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIE€MEHTapHbIM 3nekTpudeckuil 3apsia. CrtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

DNEKTPUYECKUI TOK. YCIOBHS CYIIECTBOBAHHS AJIEKTPUUECKOrO TOKa. McTOUuHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOe, MarHuTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. DiekTpudeckoe HampsbkeHue. ConpoTUBIIEHUE
MPOBOJIHUKA. YIeIbHOE COMNpPOTUBIIEHHWE BellecTBa. 3akoH Owma i ydacTKa LeMH.
[TocnenoBarenbHOE U MapauIeIbHOE COETMHEHUE MPOBOJHUKOB.

Pabota 1 MomHOCTb 3yIeKTpuUecKoro Toka. 3akoH /[xoyns—JleHna. DnekTpuueckue nenu
U TIOTpeOUTENH IEKTPUUYECKOM SHepruu B ObITy. KopoTkoe 3amMbIkaHHE.

[ToctossHHblE MarHuTHl. B3auMoJelcTBHME ITOCTOSHHBIX MAarHUTOB. MarmuTHOE TOJIE.
MarauTtHoe noje 3eMiI U ero 3HaueHue JUIs )KM3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUIaTelb IOCTOSHHOTO TOKa. Mcnonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apazges. SBiaeHue  dAIEKTpOMarHUTHOM  uHAyKuMHU. IlpaBunmo Jlenna.
Onekrporerepatop. CrocoObl TONYUEHUS JJIEKTPUYSCKOW DSHEPTrud. OJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX HICTOYHUKAX SHEPTUH.

Hemoncmpayuu.
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DneKkTpusanus Ted.

J{Ba posia aneKTpUYEeCcKUX 3apsA0B U B3aUMOJCHCTBUE 3apsKCHHBIX TEIL.
YCTpOUCTBO U IEHCTBHE JIEKTPOCKOIIA.

DIIEeKTpOoCTaTUYECKast UHTYKLIHSL.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3aPsI0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MoenupoBaHH€E CUIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.

M cTOUHMKY TOCTOSTHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOIO TOKA.

. DNEKTPUUECKUM TOK B KHUJIKOCTH.

. 'a30BBI1 paspsa.

. I3mMepenue criibl ToKa aMIepMeETPOM.

. I3mepenue 351eKTpuueckoro HanpsKeHUs! BOJIBTMETPOM.

. PeocTtaT u Mara3uH conpoTHBIECHUM.

. BzanmopelicTBHE TOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH Pa3/IEICHHS TIOJI0OCOB MarHUTA.

. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnsIT OpcTena.

. MarnuTtHOe 1oJie TOKa. JJIEKTPOMArHHUT.

. JleficTBe MarHUTHOTO TTOJISI HA TIPOBOJHKUK C TOKOM.

. DIIEKTpOBUTATENH TOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS DJEKTPOMArHUTHOW WHTYKIIHH.

. Oneiter @apagest.

. 3aBUCHMOCTb HAIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

SN e

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OmBITHI 110 HAOTIOJICHUIO SJICKTPH3ALUH TEJl HHAYKIIUCH U TPU COIPUKOCHOBEHHU.
HccnenoBanue AeWCTBUS SJCKTPUIECKOTO OIS HA IPOBOJIHUKH U IUDJICKTPHKH.
COopka u mpoBepka paboThI NMEKTPUIECKON I[N IIOCTOSTHHOTO TOKA.

H3mepeHue u peryImpoBaHue CHITbI TOKA.

V3mepeHune u perympoBaHne HaPsKCHUSL.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 PE3UCTOP, OT COMPOTHBIICHUS
pe3rcTopa U HanpsHKSHUsI Ha PE3UCTOPE.

OnbITE, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  JJIGKTPHYECKOTO  CONPOTHBIICHUS
IPOBOJ/IHUKA OT €r0 JUIMHBI, IUTOIIA/IN TOMIEPEYHOT0 CEUSHHS U MaTepHaa.

[TpoBepka mpaBuia CIOXKCHUS HANPSHKCHUH TIPU TOCIIEAOBATEIILHOM COCIMHEHUHT
JIBYX PE3HCTOPOB.

[TpoBepka nmpaBuIIa It CHIIBI TOKA MPH MapalIeIbBHOM COSTUHEHUU PE3UCTOPOB.
OmnpeneneHne padOThI ANEKTPUIESCKOTO TOKA, HAYILIETO Yepe3 Pe3UCTOopP.

OnpeneneHre MOITHOCTH AJIEKTPHUECKOTO TOKA, BBIJIEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MYIIETO Yepe3 JaMIOYKY, OT HaNpsDKEHHUS
Ha Hel.

Omnpenenenne KIIJ| HarpeBaTens.

HccnenoBaHre MarHuTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

W3ydeHne MarHUTHOTO TIOJI TOCTOSHHBIX MArHHUTOB MPH WX OOBCAMHEHUH U
pa3/ieNcHHN.

HccnenoBanue AeHCTBHS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYIIIKE.

W3yueHne neiicTBUS MATHUTHOTO TTOJISI Ha MTPOBOJIHUK C TOKOM.

KoncTpyrpoBanue 1 nu3ydeHue paboThl JJICKTPOIBUTATEIS.



20. Uzmepenune KIIJ] anekTpoBUraTeibHON YCTaHOBKH.
21. OmBITHI 1O HCCIICTOBAHUIO SIBICHHUS SIIEKTPOMAarHUTHOM WHIYKIMHU: HCCIIEIOBaHUE
W3MEHEHHUI 3HAUEeHUS M HATPaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe aBmkeHue. MatepuanbHast Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMonuHEHHoe aBMXeHue. HepaBHomepHoe
npsiMoiuHeiHoe aBmkeHue. CpenHsisi ¥ MTHOBEHHash CKOpPOCTh Tejla NpU HEpPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOycKkopeHHOE TIPSIMOJIHHEHHOE MBHkeHHEe. CBOOOAHOE mageHne. OnbIThI
[Nanunes.

PaBHOMepHOE ABMXkEeHHE O OKpY:kHOCTU. Ilepuon u vacrora oOpamienus. JluneliHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiit 3akoH Hprorona. Bropoit 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnmn
CyNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHUS CKOJBXKEHHS, Chjla TPeHUS
MOKOS1, APYTHE BUAbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOTHOTO ITaJCHHUS.
JBwxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopocTb. HeecomocTh
HEepErpy3KHu.

PaBHOBecue maTepuanbHON Touku. AOComOTHO TBEPI0E Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenne umnyinbca. MMmynbe cuiibl. 3aKOH COXPaHEHUS MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckasi pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHus. Cs3b
sHeprun W pabothl. lloTeHUManbHas SHEPrus Teia, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxxaroil npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHHUS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

1. HaOnroneHune MexaHMYECKOIO ABM)KEHHUS T€Jla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME MyTeW W TPACKTOPHI JBMXKEHHUS OJHOTO M TOrO K€ Tella OTHOCHUTEIBHO

pa3HBIX TEJ OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSAMOJIMHENHOTO IBUKEHUS.

4. HWccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

5. HalGmropenue nBuxKeHHs Teja M0 OKPY>KHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUH, MPOUCXOAALINX B cUcTeME OTcuéTa «Tenexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KabuHeTa (hU3HUKH.

7. 3aBUCHMOCTb YCKOPEHHS Te€la OT MACChI Teja U JEHCTBYIONIEH Ha HETO CUJIBL.

8. HabmroneHnue paBeHCTBA CUIT TPU B3aUMOJICUCTBUU Tell.

9. H3MmeHeHue Beca Teja pU YCKOPEHHOM JABM)KEHUU.

10. ITepenaya ummnyJsibca Mpu B3aUMOJIEUCTBUM TEJI.

11. IIpeoOpa3oBaHus 3HEPTUN IIPHU B3aUMOJICHCTBUH TEI.

12. CoxpaHneHnue uMnysibca Mpv HEYNPYromM B3auMOJICUCTBUH.

13. CoxpaHeHre UMITyJIbCa PH A0COTIOTHO YIPYTOM B3aHMMOICHCTBHH.

14. HaGironeHue peakTUBHOTO JIBHYKCHUS.

15. CoxpaHeHrne MeXaHHUECKOW YHEPTUU TPU CBOOOIHOM ITaJICHUH.

16. CoxpaHeHne MEXaHMYECKOM SHEPTUHU MPHU JIBMKEHUHU TeJIa MOJ| AEHCTBUEM MPYKUHBI.

Jlabopamopusie pabomsl u onvimel.

1. KoHcTpyupoBaHue TpakTa A pa3roHa M JalbHEHIIEro PaBHOMEPHOIO JBHKEHUS

HIApUKA WIH TEIEKKH.
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10.

Onpenenenne CpeaHEl CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHUS IIapHKa II0
HaKJIOHHOM IJIOCKOCTH.

OmnpeneneHnne YCKOpEHHs Tela TPU PaBHOYCKOPEHHOM MBIDKEHHH IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
HayalbHOM CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBWKEHHMU O€3 HavaJbHON
CKOPOCTH IIyTH OTHOCATCA KakK psii HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CHIJIBI TPEHUS CKOJBXEHHUS OT CHUJIBI HOPMAJIbHOTO
JIABIICHUS.

Onpenenenue k03 puuneHTa TpeHUs CKOIbKEHHSL.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paboOTBl CUIIBI TPEHUS IPU PABHOMEPHOM JBIDKEHUHM Tejla 110
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenue paboOThl CUIIBI YOPYTOCTH MHpHU MOIBEME TIpy3a € HCIHOJIb30BAHUEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

11. NU3ydyeHue 3akOHA COXpAaHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue Koj1ie0aHUsI U BOJHBI.

KonebarenbHoe npmwxenune. OCHOBHBIE XapaKTEpUCTUKU KojieOaHWM: MEepuoj, 4acToTa,
aMIuTyna. MarematudecKuil M NpPYKUHHBIM MasTHUKHU. IIpeBpamieHue »sHEprum mnpu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kosneOaHus. BeinyxaenHsle konebanus. Pezonanc. MexaHnyeckre BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpogonpHbIe U onepeyHble BOJAHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJIHBI B TBEPAOM TeJIE, CEICMUYECKUE BOJIHBI.

3Byk. [’ pomMKoCTb 3ByKa U BeicOTa TOHA. OTpaxkeHue 3ByKa. IH(ppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGnrogenue konebGaHui TeN MO AEHCTBHEM CUJIBI TSKECTU U CHIIBI YIPYTOCTH.

2. Habmonenue xonebaHuii rpy3a Ha HUTH U Ha MIPYXKHUHE.

3. HaOmroneHue BRIHYXJICHHBIX KOJIeOaHUH U pe30HAHCA.

4. PacnpocTpaHeHue IpoAOJIbHBIX U MONEPEYHBIX BOIH (HA MOJIENHN).

5. HalnropeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI pEe30HAaHC.

Jlabopamopnwsie pabomot u onvimel.

1. OmnpeneneHue 4acTOTHI U NEPUOJIA KOJIEOAHUI MaTeMaTHYECKOIO MassTHUKA.

2. Ompenenenue 4acTOTHI U epuo/ia KoueOaHuil MPy>KUHHOTO MasiTHUKA.

3. MHccnemoBanue 3aBUCHMOCTH TNEpPHOAA KoJeOaHWI MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH TEPHOAA KOJIEOAHUH MPY)KUHHOTO MasTHHUKAa OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJIOAHWU Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Tpy3a.

6. OnbITBl, JIEMOHCTPUPYIOIIME 3aBHCHMOCTh IE€pHOAa KoJeOaHWH MpyKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3MepeHue yckopeHUs: CBOOOHOTO Ta/ICHUS.

Pazgen 10. DjaekTpOoMarHuTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBAa 3JIEKTPOMArHUTHBIX
BouH. llIkana s1neKkTpoMarHuTHBIX BOJH. Vcronb3oBaHue 3€KTPOMAarHUTHBIX BOJH JUISl COTOBOM

CBs3H.

DnekTpoMarHuTHast mpupoja ceera. CkopocTh cBeTa. BoaHOBEBIE cBOCTBa CBETA.
Hemoncmpayuu.



1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1. V3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe siBJICHUS.

JlyueBass monenb ceta. Mcrounuku cBera. [IpsiMonmHeiHOe pacrpocTpaHEHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnenue cBera. 3aKoH mpenomiieHus: cBeTa. [loHoe BHyTpeHHee OTpakeHUe CBETA.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nyweil B nuHze. OnTuueckas cuctema (oToammapara, MUKpPOCKONa U
Tesneckona. [’ a3 kak onTudeckas cucreMa. bin3opykocTs U 1abHO30pKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HpioToHa. CriojkeHre CIEKTPaTbHBIX I[BETOB.
Hucniepcus caera.

Hemoncmpayuu.

1. TlpsMonuHelHOE pacpOCTpPaHEHUE CBETA.

OTtpaxkeHue cBera.

[omyyenne n300pa>keHMiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
[Tpenomnenue cBera.

OnTH4eckuii CBETOBOI.

Xon tydeit B coOuparomiei JuH3e.

Xox JIydeil B paccenBarolel JIUH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[Mpunnun neiictBus oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mozenp riaza.

11. PaznosxeHne 6enoro cBeTa B CIEKTP.

12. Tlony4yenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomsl u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKeHUS CBETOBOTO JTy4ya OT yIJia MajaeHusl.
2. W3ydenue XxapakTepHCTUK U300paKEeHHS MTPEeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMIICHHS] CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHULIE «BO3YX—CTEKIIO».

[Toryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne (OKYCHOTO PACCTOSHUS M ONTUYECKON CHITBI COOMPAIOIIEH JIMH3HI.
OMnBITHI O PA3JI0KEHHUIO OEJI0T0 CBETa B CIIEKTP.

OnpITBl IO BOCTIPHSATHIO I[BETA MPEIMETOB NPU UX HAOIIOJEHUH Yepe3 IBETOBBIC
(UITBTPHL.

Pa3nen 12. KBanToBble siBJIeHUS.

Onwitel Pe3epdopaa u ruranerapuas Mozaenb aroma. Moaens atoma bopa. Mcnyckanue u
HOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagmoaktuBHOCTh. AJbda-, Oeta- u Tramma-uznydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyknonnas monens aromHoro sigpa. M3oromsl. PagnoaktuBHble mpeBpainenus. Ilepuop
MoJTypacnaia aTOMHBIX sJIEP.

SAnepHble peakny. 3aKOHbI COXPaHEHMsI 3apsAJ0BOI0 M MAacCOBOIO YHMCET. DHEPIUsl CBA3U
aToMHbIX sifep. CBs3b Macchl W SHepruu. Peakuuu cuHTe3a W JeneHus sjaep. VcTouyHuku
sHeprumn CosHIA U 3BE3.

SAnepunas snepretuka. JleficTBUs paAlOaKTUBHBIX U3Ty4YE€HUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexkTpsl U3Ty4YEHUS U MOTIJIOMIECHUS.

2. CnekTtpsl pa3IMyYHbIX T'a30B.

3. CnekTp BoAopoaa.

4. HabOmronenue TpekoB B kamepe Bunbcona.
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5. Pabota cu€Tunka HOHU3UPYIOLIUX U3JTY4YECHUH.

6. Peructpanus uznydeHus IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomsl u onvimel.

1. HaGnrogeHue CIIOUIHBIX U TMHEHUYATHIX CIIEKTPOB U3TyYCHHUS.

2. HWccnenoBaHue TpPEKOB: HM3MEPEHUE JHEPIMM YacTHUIbl IO TOPMO3HOMY HyTH (1O

dboTorpadusm).

3. HMsmepenue pagunoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOMIUH  MOIYTh TpETHA3HAYCH JUISl CHCTEMAaTH3allid |
0000111eHIST TPEIMETHOTO COICPIKAHUS U OIbITa IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU
BCET0 Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY JK3aMEHY I10
busuke 11t 00yJaroIMUXCsl, BRIOPABIINX ATOT YYCOHBIN MTPEAMET.

[Ipy wu3ydyeHMHM [aHHOTO MOJIYJs pEANU3yIOTCSI M CUCTEMAaTU3UPYIOTCS  BH/IBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecredynBaeTcs JOCTHKEHUE TMPEIMETHBIX U
METaINpPEeIMETHBIX TUIAHUPYEMBIX pEe3yJIbTaTOB OOy4eHHUs, (popMupyeTcs eCTeCTBEHHOHAYJYHAs
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIEJIOBAHMS SIBICHUNW NPUPOABI U TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATH (U3UYECKUE SBICHUS, IMPHUMEHSS TOJTy4YeHHBIC 3HAHMUS,
peliaTth 3aa4u, B TOM YHCIie KaYeCTBEHHBIE M KCIIEpUMEHTAIIbHBIE.

[IpuHIMOMaNEHO AESITENPHOCTHBIN XapakTep JaHHOIO pasjieia peaanu3yeTcs 3a CuéT Toro,
4yTO 00y4aromIrecs BHIMOIHSIOT 3aJaH s, B KOTOPbIX UM Ipe/jiaraeTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUN PacliO3HABATh U HAYYHO OOBSICHITH (PU3MUECKUE SIBICHUS
B OKpYXKaroliel Mpupoie ¥ MOBCEIHEBHOMN KU3HH,

UCTIOJIb30BaTh HAYYHBIE METO/bI MUCCIEIOBaHMs (U3NUECKUX SBICHUH, B TOM YHUCIE JUIS
MPOBEPKHU TUIIOTE3 U MOTYUESHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI HamOOJIee BAKHBIX JTOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHIA,
HanpUMep, MPaKTUYECKOr0 HCIHOJIb30BaHUSl PA3IUYHBIX HCTOYHHUKOB DHEPIMM Ha OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB SHEPTUU.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue Qu3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMsI HampaBlIeHO Ha

AOCTUIKCHUC IMYHOCTHBIX, MCTAITPCAMETHLIX U NPCAMETHBIX O6pa30BaT€JIBHBIX PE3YyIbTATOB.

B pesynprate usydyeHus (uU3MKM Ha YpOBHE OCHOBHOTO OOLIEro oOpa3oBaHUA Y

oOyuarormerocst Oynyt c(hOpMUPOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS:

"] mposIBNIEHHE UHTEepeca K UCTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCHIMCKOH (hU3NYecKOit
HayKH;

| IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

| rOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAUUMBIX M 3THYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3NKH;

| 0OCO3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX NIPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHMS:

| BOCHIpUATHE 3CTETUYECKHX KayecTB (PU3MUECKON HAyKH: €€ FapMOHUYHOIO MOCTPOCHHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMS:

"] oco3HaHME IEHHOCTH (PU3MUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIIEN COCTABIISIIOLIEN KYJIbTYpHI,

| pa3BUTHE HAYy4YHOM JTHOO03HATENILHOCTH, HHTEPECA K UCCIIEA0BATENILCKOM NeATEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAJBLHOI0 0J1ATONOTYy M

| oco3HaHME LIEHHOCTH 0e30mMacHOro o0pa3a >XU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTH TpaBWJI OE30MIaCHOTO TIOBEACHMS Ha TPAaHCIOpPTE, Ha J0porax, ¢
JIEKTPUUYECKUM U TEIJIOBBIM 000PYIOBaHUEM B IOMAILIHUX YCIOBUSX;

] chopMHPOBAaHHOCTH HaBBIKa pedIEKCHH, TIPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTrO
e MpaBa y Jpyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIMTAHMS:

| aKTUBHOE y4acTHe€ B PEIICHUH MPAKTHUYECKUX 3a/ad (B paMKaX CeMbU, 00pa3oBaTeIbHOMN
OpraHu3ali, TOpojAa, Kpas) TEXHOJIOIMYECKOW M COLMAaJIbHOM  HAINpaBICHHOCTH,
TPeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

| mHTepecC K MPaKTUYECKOMY U3YUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3HUKOM;

7) 3K0JI0ru4ecKOro BOCIUTAHMS

| opueHTalus Ha NpUMEHEHHE (GU3NYECKUX 3HAHMN [ pelleHus 3axad B o0nacTu
OKpY’Kalolllel Cpenibl, MJIAHUPOBAHUS TOCTYIKOB U OLIEHKHM MX BO3MOJKHBIX IMOCIEACTBHM
IUISL OKPYXKAIOLIEH Cpenbl;

"] ocozHaHME TII00ANTBHOTO XapaKTepa KOJIOTMYECKUX MPOOJIeM U MyTel UX peleHHs;

8) aganTanuu K M3MEHSIOIMMCSH YCJIOBUSIM CONMAIBHON U NPUPOIHOM Cpeabl:

"] TOTpeOHOCTh BO B3aMMOJCHCTBHHM TPU BBHINOJHEHUH HCCIEIOBAHUNA U TIPOEKTOB
(bu3nvecKoil HarPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM APYTHX;

"] OBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NNPAKTUYECKYIO 1E€ATEIbHOCTD;

| morpeGHOCTh B ()OPMUPOBAHMM HOBBIX 3HaHWMH, B TOM 4YHcie (HOPMYIMPOBATH HJIEH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SBJICHUSX;

] ocozHaHue AeQHUINTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

| IaHUpPOBaHKUE CBOETO PAa3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

| cTpemyleHHME aHAJIW3UpPOBAaTh M BBIABIATH B3aUMOCBA3M IPUPOJBI, OOLIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (PU3NUECKUX 3HAHUM;



e [| OIEHKA CBOMX JEHUCTBHM C Y4ETOM BIMSAHUSA Ha OKDPYXKAIOLIYI0 CpPENy, BO3MOKHBIX
r7100aJIbHBIX MOCIEACTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydatomerocs OyayT chOpMUpOBaHBI MeTanmpeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABaTelbHbIE YHUBEpCAJIbHbIE Y4YeOHBbIE JEHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCaJIbHbIE YUeOHBIE NEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbBIE IEHCTBHS.

Ilo3HaBaTebHBIE YHUBEPCAJIbHBIC y‘lt’,ﬁl{ble JeHCTBUA

Ba3oBble jornyeckue neicTBus:

® BBUIBIITH M XapaKTEPU30BaTh CYIIECTBECHHBIC IPU3HAKH OOBEKTOB (SIBJICHUI);

® YCTaHABJIMBATh CYNIECCTBCHHBIN MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHHS JJIsi 0000IICHHUS
U CPaBHCHUS;

® BBIIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHs B pacCMaTpUBaeMbIX (hakTaX, JAHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUIESCKUM SIBIICHUSIM;

® BBUIBIISATh NPUYUHHO--CIICICTBEHHBIC CBS3M TPU H3YyYCHUU (PU3UYECKUX SBICHUU H
NPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJB30BAHUEM JIEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJTFOYeHU, BBIIBUTAThH TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEINIHH,

® CaMOCTOSITEILHO BBIOMPATh CIOCOO pemieHus y4eOHOW (M3MYecKOW 3aaadu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHHS, BBIOOp HamOoiee MOIXOJAIIEro ¢
y4ETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBrble ucciaenoBarejLCKue AeCTBUA:

®  HCIIOJIB30BATh BOMIPOCKHI KaK UCCIICIOBATEILCKANM HHCTPYMEHT ITO3HAHUS;

® TMPOBOJUTH IO CAMOCTOATEIHHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIOXKHBIN
(bu3nUecKnil IKCIIEPUMEHT, HeOOJIbIIIOE UCCIIeIOBaHHE (DU3UIECKOTO SIBICHUS;

® OIEHUBATh HA MPUMEHUMOCTHh U JIOCTOBEPHOCTH WH(MOPMAIMIO, TIOTYICHHYIO B XOJE
WCCJICTOBAHMSI MITH DKCTICPUMEHTA,;

® CaMOCTOATENILHO  (opMynaHpoBaTh OOOOIIEHWST ¥  BBIBOJABI IO  pe3yJbTaTaM
POBEIEHHOTO HAOIOCHUS, OTIBITA, UCCIICIOBAHYS,

® [POTHO3UPOBATH BO3MOXKHOE JANbHEWIEe pa3BUTHE (PU3HMUECKUX MPOIIECCOB, & TAKKE
BBIJIBUTATH TPEAMONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHUAX U KOHTEKCTaX.

PabGora ¢ undopmaumeii:

® [PUMEHSTh PA3TMYHBIC METOJbI, MHCTPYMEHTHI W 3alpOChl NPH TOUCKE U OTOOpE
UHOPMALIUY WK TaHHBIX C YIETOM MPEIOKeHHON yueOHOM (hru3nyecKkoi 3a1a4m;

® AHAJIM3HUPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OOPMAIMIO Pa3IMYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS;

® CaMOCTOSTEIHHO BBIOMPATh ONTHMAIBHYIO (GOpMY TpeIcTaBieHHUs WHGOpMANUUA U
WITIOCTPUPOBATh peElIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMHu, WHOU
rpaduKoi U UX KOMOUHAIIUSIMHU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

e B X0ji¢ OOCYXIeHHUs yd4eOHOro Marepuala, pe3ylIbTaToB JIa0OpaTOpHBIX pPabOT H
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBbI M BBHICKA3bIBATh HJICH,
HaIlCJICHHBIC Ha PEIICHUE 3aJ1a4 U MO/AJIepKaHue 0JIaroKeaTeIbHOCTH OOIIEHMS,

® CONOCTaBISITh CBOM CYXKJICHUS C CYXKICHUSMHU JPYTUX YYACTHHKOB JIMAJIOTa,
00HapyXUBATh Pa3ININE U CXOJCTBO MO3UIUH;

® BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO  TPEACTaBIATh  PE3yAbTaThbl  BBINOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, IPOEKTA);

NOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW W WHAWBUIYAIbHOH pabOTHI
IIPY PEUICHUN KOHKPETHON (PU3HUECKOM MPOoOIeMBbI;

IPUHMMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHMU30BBIBATH JCHCTBHS IO €€
JOCTHDKEHUIO: PacIpellesiATh POJIM, 00CYKAAaTh MPOLECCHl U Pe3ylbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHUS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO 4acTh PabOThI, AOCTHrash KaueCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBHUA C APYTUMU YJI€EHAMH KOMAaH/IbI;
OLICHMBATh KAueCTBO CBOETO0 BKJIaga B OOMHUHA TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENILHO C(OPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSI.

PerJIHTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘lt’,ﬁl{ble JeHCTBUA

Camoopranmu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYAIUsIX, TPEOYIOIINX ISl pelIeHus
buznyecKrux 3HaAHUII;

OPUEHTUPOBAThCS B Pa3IMUYHBIX MOJAXOAAX NPUHATUS pEHIeHUH (MHIMBUIYaJIbHOE,
MPUHITHE PELICHUs B TPYIINe, IPUHATHE PELISHUI TPYIIoi);

CaMOCTOSITENIFHO COCTAaBJIATH QJITOPUTM pEIHICHUS (PU3MUECKOW 3ajjauyd WM IUJIaHa
UCCIIEIOBAaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBaTh IIpeAJIaraéMble BAPUAHTHI PELLICHMUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIb, 3MOLMOHAJIBHBIA HHTEJIJIEKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallMH U Mpeyarath IjaH €€ NU3MEHEHHS;

OOBSCHATh TMPHUYMHBI JOCTHKEHUS (HEHOCTH)KEHUS) pE3yNbTaTOB JAESITeNbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEILHOCTD (B TOM YHCIIE B XOJ BBIMOJIHEHUS (PU3HMUECKOTO
UCCJIEIOBAaHMsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHUBIIUXCS
CUTYallMi, YCTAHOBIIEHHBIX OIIMOOK, BOZHUKILUX TPYTHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBUAM;

CTaBUTH ce0s1 HA MECTO APYroro yeloBeKa B XOJE CIopa WM AUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HABAaTh CBOE MpaBO HA OMMOKY MpH pemeHuH (U3NYECKUX 3a1ad WIH B
YTBEPKACHUIX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBo JIPYroro.

MHNPEAMETHBIE PE3YJIbTATHI

K koHny oOyueHus B 7 kJjacce IpeIMETHbIE pPe3yJbTaThl HA 0a30BOM YpOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUH:

HUCIIOJIb30BaTh ITOHATHA: (1)1/13quc1<1/1e U XHUMHUUYCCKUE ABJICHUA, Ha6JHOL[eHI/I€,
SKCIICPUMCHT, MOJCJIb, T'HIIOTC3a, CAWHUIIBL (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperaTHble COCTOSIHUSI BellecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOe), MEXaHUIECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  TPSMOJIUHEHHOE),  TPAeKTOPHs,
paBHOJEHCTBYIOIIAs cwia, naedopManust (ympyras, IUIacTHYEcKasl), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuuath siBreHus (AudQy3us, TEII0BOE JBIDKEHHE YaCTHIl BEIECTBA, PABHOMEPHOE
JIBIDKCHNE, HEPaBHOMEPHOE JBIKCHUE, WHEPIHs, B3aUMOJCHCTBHE TeJl, PaBHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBIO BpallCHUs, Iepenada JaBJICHUS TBEPIBIMU
TeJIaMH, )KUAKOCTSIMH M ra3aMu, aTMoc(epHOe IaBJIeHuUe, TUIAaBAaHUE TeJl, TPEBPAIICHHS



MEXaHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE W3YUEHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4yMcie (pu3nueckue sBIEHHS B IMPHUPOJE: NMPUMEPHI ABMKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXUBOM NIPUPOJIE, NEHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIHMAHUE aTMOC(EpPHOro AABJIEHHsS Ha XXMBOW OpPraHu3M, IUIaBaHUE pbIO,
pBIYard B TeJe YeJIOBEKa, NMPH TOM IEPEBOAUTH MPAKTHUYECKYIO 33734y B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OTMCHIBATh M3YYECHHBIC CBOMCTBA TN U (PU3UUECKUE SBICHUS, UCIIONB3Ys (PU3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YINPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUja TPEHUs, IaBJIICHHE
(TBEpmOrO TeENa, KUAKOCTH, Ta3a), BBHITAIKMBAIONIAsS CHJIA, MEXaHW4ecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TIOJIE3HOT0 JeHCTBUsA
MEXAaHU3MOB, KUHETUUYECKasl U MOTEHLHAJIbHAsl 3HEPIUs), IPU ONUCAHUM NPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHHS U €JMHULIBI
GU3NUeCKUX BENWYMH, HAXOMUTHh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOMTH TpapUKH HM3YYEHHBIX 3aBUCHUMOCTEH
(UBHYECKUX BEIINYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U NPOLECCHl, HCHOIb3Ys
IpaBUiIa CIOXKEHHs CUil (BAOJb OAHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, NpaBUJIO paBHOBECHS pblyara (0JI0Ka), «30JI0TOE IMPABUIO» MEXAHUKH,
3aKOH COXpPaHEHHMs MEXaHMYECKOM DHEpPruu, IIpd OTOM [JaBaTh CIOBECHYIO
(GopMyITHpOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE,

OOBSCHATh (U3NYECKUE SIBJIECHUS, IPOLECChl M CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallul NMPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH TPUYUHHO-
-CIIeICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTHYECKUX IIAroB C OMOpPOH Ha
1-2 wu3ydeHHBIX CBOWCTBA (UBUYCCKUX SIBICHHWH, (HU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pewatb pacuéTHble 3afgauyd B 1-2 JnedcTBHA, HCHOJIB3ysd 3aKOHbI M (OPMYIIBI,
CBs3bIBaloIlMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3MYECKHE BEIWYMHBI B (OPMYINBI U
IPOBOJUTH Pacuy€Thl, HAXOAUTh CIPAaBOYHBIC JAHHBIE, HEOOXOAMMBIE Ul DPELICHUs
3a]a4, OLEHUBATh PEATMCTUIHOCTD MOJTYYCHHON (PU3UYECKON BETMUHUHEI,
pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXHO pPELIUTh NpPU IOMOIIM (PU3HUECKUX
METOJ0B, B OINMCAHWM MCCIEAOBAHUSA BBIIECIATH IIPOBEPSIEMOE IPEAINIOIOKECHHUE
(runotesy), pas3iMyaTb W HHTEPIPETHUPOBATH IOJYUYEHHBIM pe3yibTaT, HaXOJUTh
OLIMOKH B XOJI€ OTbITA, /I€1aTh BBIBOJBI I10 €T0 Pe3yibTaTaM;

IPOBOJUTH ONBITHI MO0 HAOIIOJCHUIO (PH3MUECKUX SBICHUHA WM (PU3MUECKUX CBOMCTB
Tes: (OPMYIHPOBATH TPOBEPSEMbIE MPEAINONIOKEHNSA, COOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, 3alUChIBATE X0/ ONbITa U (OPMYJINPOBAThH BHIBOJIBI,
BBITOJIHATH NPSMbIE U3MEPEHHUsSI PACCTOSHUS, BPEMEHH, MAcChl Tesla, 00bEMa, CHIIBI U
TEeMIepaTypbl C UCIOJb30BAaHUEM AHAJIOTOBBIX U LUGPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHUs MPUOOPOB C YIETOM 3aJaHHOH a0COITIOTHON MOTPEITHOCTH U3MEPEHU;
IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIUYMHBI OT JIPYroH ¢
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUH (3aBUCUMOCTH IMYTH PaBHOMEPHO JBHXKYIIETOCs
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAU
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YAJMHEHHS INPYKUHBI, BHITAJKUBAIOIIEH
CHIIbl 0T 00BbEMa NOrpYyKEHHOM YacTM Tella M OT IUIOTHOCTH MKHMJIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO IOTPYKEHO TEJoO,



YCIIOBHW TIJIaBaHHUSA TeJ, YCIOBHHM paBHOBECHs pblyara M OJIOKOB), y4acCTBOBaTh B
IUTAHUPOBAaHUHM Y4eOHOTO HCCIENOBaHUS, COOMpaTh YCTAaHOBKY M  BBIMIOJHATH
U3MEpEHUs], CIenys MpeUIOKeHHOMY IJIaHy, (PMKCHPOBATh PE3yNbTaThl MOTY4eHHOU
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BUJE MPEAJIOKEHHBIX TaOIUI] U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3YJIbTaTaM UCCIIEIOBaHMS;

MPOBOANTH KOCBEHHBIE H3MEpEeHUsS (U3NYECKUX BEIMUYMH (TJIOTHOCTH BEIIECTBa
KUAKOCTHU MW TBEPAOrO Tejla, CWIA TPEHMUSI CKOJBXEHMs, JaBJIE€HHE BO3/yXa,
BBITAJIKMBAIOIIAs CHJIA, JEHUCTBYIOIIAsg Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOO(PHUIMEHT TOJE3HOTO JCHCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS MPEIIOKEHHON
MHCTPYKIMU: TIPH BBIMOJIHEHUN U3MEPEHUN cOOMpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUE€HUE UCKOMOM BEIMUYUHBI,

coOnrofaTh TMpaBuja TEXHUKM O€30MacHOCTH Mpu  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEeM;

YKa3bIBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMICTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS] COCY IbI, OapOMETp, pbluar, MOJBUKHBIN H
HEMNOJIBWKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKkTepu30BaTh MPHUHLUIBI JCHCTBUS H3YYEHHBIX TNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha KX OmMCcaHMs (B TOM 4YHCIE: MOJIIMIIHUKH, YCTPOHCTBO
BOJIOTIPOBO/IA, THUJIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcocC,
apeoMeTp), UCIOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MUYCCKUX SBICHHUA M HEOOXOIUMBIC
buznuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTE TPUMEPHl (HAXOAUTH HMH(POPMAIMI0 O TMpHUMEpax) MPAKTHYECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM JKU3HH Ui OOECIIeUYECHUs
0e30MacHOCTH TpHU OOpalleHHuH C NpuOOpaMH M TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHHsI 3/I0pOBbSI M COOJIOJCHUS HOPM OSKOJOTUYECKOTO TIOBEJCHUS B
OKpY’Karolllen cpeae;

OCYIIECTBIISITh OTOOp HMCTOYHHMKOB HH(pOpManuu B HHTepHETe B COOTBETCTBHH C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MYyTEM CPABHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATH HH(OPMAIINIO, KOTOPAsl SBJSETCS TPOTUBOPEUNBOMA
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BATh MPH BHIMOJHEHUH Y4eOHBIX 3aJaHU HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
bu3nUecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHeT,
BJIAJIETh NMPHUEMAaMU KOHCHEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpMAIUN (PU3NIECKOTO COAEPIKAHUSI, B TOM YHCIIe MyOIUYHO JeNaTh
KpaTKie COOOIIEHHUs O Pe3ysbTaTax MPOEKTOB WM YUeOHBIX HCCIEIOBAHUMN, IPU STOM
rPaMOTHO HCIIOJIb30BaTh HW3YYCHHBIH MOHSITUHMHBIN ammapaT Kypca (U3HKH,
COIPOBOKIATh BBICTYIIJICHUE MPE3EHTaLlMEN;

IIPYU BBIIIOJIHEHUHU y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeensiTh 00I3aHHOCTH B
TpYIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33Ja4aMH, CIECAUTH 3a BBIIIOJHEHUEM IJIaHA
JIeCTBUHM, aJeKBaTHO OICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKAaTUBHOE B3aMMOJIEUCTBHUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.

K xoniy oOydyenust B 8 kiacce npeamMeTHbIe pe3yibTaThl Ha 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUH:

WCIIOJIb30BaTh MOHSTHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHHUS BEIIECTBA, KPUCTAIUIMUECKHE W aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACBILEHHBIN Map, BIAKHOCTh BO3[lyXa, TEMIEpaTypa, BHYTPEHHSA
SHEPrusl, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBINA 3JIEKTPUUYECKHUI 3apsijl, dIEKTPUIECKOE



MoJe, MPOBOJHUKA W AUAJIEKTPUKH, TOCTOSHHBIA JJIEKTPUYECKUN TOK, MAarHUTHOE
T10JIE;

pasznuuath SBJIeHUS (TEIUIOBOE pACIIMpPEHUE M CXKaTue, TeIIonepeaayda, TEeIioBOe
paBHOBECHE, CMayMBaHUE, KaNWUISIpHbIE SBJICHUS, HWCHapeHue, KOHJCHCaIlus,
ILIaBIICHHE, KpHUCTAJUIM3aLHs (oTBEepaeBaHuUE), KUIICHUE, TemIonepeada
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3IYYCHHUE), IJICKTPU3AlMs TeJ, B3aUMOCHCTBHE
3apsAa0B, ACUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuTOB, JAEHCTBME MArHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHas
WHIYKIMSA) TIO OINHUCAHUI0 HMX XapaKTEepPHBIX CBONCTB W HA OCHOBE OIBITOB,
JEMOHCTPHPYIONTUX JTaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DU3MUECKUX SBICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4Yucie (U3UYECKHe SBICHUS B TPHUPOJEC: TMOBEPXHOCTHOE HATHKEHUE W
KanWJUISIpHBIE SIBJICHUSI B TPUPOJE, KPUCTAIUIBI B Tmpupone, uznydenue ComHia,
3aMep3aHrue BOJOEMOB, MOpPCKHE OpHW3bI, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHera,
JJICKTPUYECKUE SBIICHUS B aTMocdepe, dJIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHUTHOE TOJe 3eMJd, JApeid TOII0COB, POJIb MAarHUTHOTO TOJS JJIS JKU3HH Ha
3emite, MOJISIPHOE CUSHHE, TIPU ITOM TEPEBOJUTH MPAKTUUYECKYIO 3a7ady B YUCOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHM ) (PU3NICCKUX SBIICHUM;

OTMCHIBaTh M3YUYCHHBIE CBOMCTBA TeN M (PU3WUYECKUE SBIICHUS, UCTIONB3Ys (PU3nUecKue
BEJIMYUHBI (TeMIlepaTypa, BHYTPECHHSS DHEPrys, KOJWYECTBO TEIUIOTHI, yHAeTbHas
TEIUIOEMKOCTh ~ BEWIECTBA, YJAEIbHAs TEIUIOTA I[UIABJIECHUSA, YAEJNbHAsg TEIUIOTa
napooOpa3oBaHus, yaelabHas TEIUIOTAa CTOPAHMS TOIUIMBA, KOY(PQOHUIIMEHT MOJIE3HOTO
JIEUCTBUSA TEIUIOBOW MAIMHBI, OTHOCHUTENIbHAS BIIA)KHOCTh BO31yXa, 3JECKTPUYECKHI
3apsj], Cujla TOKa, DJJEKTPUYECKOE HaNpsKEHHWE, COMPOTHBJIIEHHWE MPOBOJIHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOITHOCTh JIEKTPHUECKOTO TOKA), TIPH
OTMMCAaHUW TPABUJIBHO TPAKTOBAaTh (PU3MUECKHH CMBICI HCIOIb3YEMbBIX BEIUYHH,
0003HaYCHHS U SAVHHIIB (DU3UYECKUX BEIUYHH, HAXOJIUTh (DOPMYITBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYl0 BEIWYMHY C JPYTUMH BEIWYMHAMHU, CTPOHUTH Tpaduku
W3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBAa Tell, (PU3MUECKUE SBJICHHS W TIPOIECCHI, HCIOIb3YS
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUM CTPOEHHUS BEILECTBA,
MPUHIMIT CYNEPIO3UIMN ToJied (Ha KAaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHS
3apsga, 3akoH Oma mid yyacTka 1enu, 3akoH Jlxoyns—JIeHna, 3aKoH coxpaHEeHUs
SHEpPrUM, MPU ITOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA M 3aIUCHIBATH €ro
MaTeMaTU4YeCKOE BbIPaKEHNUE;

OOBSCHATh (PU3UYECKHE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIC U B KOHTEKCTE
CUTyalHi MPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISATD
MIPUYMHHO-CJICACTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHHWE M3 |—2 JOTHYECKHX IIaroB C
oropoif Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3NUYECKUX SBICHUHN, (PU3UIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3amaud B 2—3 JCWCTBHS, WCIONB3YS 3aKOHBI U (DOPMYIIHI,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJlaud
3alMChIBaTh KPATKOE YCIIOBHE, BBISIBISATH HEAOCTATOK JAHHBIX ISl PEIICHUsS 3aJayH,
BBIOMpATh 3aKOHBI M (hOPMYJIIBI, HEOOXOAUMBIE IS €€ PEIICHHUS, POBOTUTH PACUETHI U
CpaBHHUBATH MOJYyUYCHHOE 3HAUYCHHUE (PU3NUECKON BETUIMHBI C N3BECTHBIMU JTAHHBIMH,
pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIMTh TPHU TIOMOIIH (HU3HUECKUX
METOJIOB,  MCIOJb3yd  OINHCAaHWUE  MCCIEAOBaHMS,  BBIACIATH  MPOBEPSIEMOE
MPEIONO0KEHUE, OIECHUBATh MPABUIBHOCTh IMOPSAKA TPOBEICHUS HCCIEIOBAHUS,
JIenaTh BBIBOJIEL,



IPOBOJUTH ONBITHI MO0 HAOIIOJCHUIO (PH3MUECKUX SBICHUHA WM (PU3MUECKUX CBOWMCTB
Ten (KamwuUIspHBIE SIBICHUS, 3aBUCUMOCTh JaBJIEHHUS BO3JyXa OT ero o0béma,
TEMIIepaTypbl, CKOPOCTH IIPOLIECCA OCThIBAHUS U HATPEBAHMSI IIPU U3JIIyYEHHUH OT LIBETa
u3Nyyaronieil  (moriomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEpaTypbl KUAKOCTM M IUIOIAAX €€ IIOBEPXHOCTH, OJJIEKTPU3alMs Tel U
B3aUMOJICHCTBUE 3JIEKTPUUYECKUX 3aPST0B, B3aUMOJIEUCTBUE IMOCTOSHHBIX MarHuTOB,
BU3YaJM3alysl MAarHUTHBIX TOJIE€H NOCTOSHHBIX MAarHUTOB, JEHCTBUSI MAarHUTHOT'O IOJIS
Ha MPOBOJHHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOIBUTATENS
MOCTOSIHHOTO TOKa): (hopMynupoBaTh TpoOBepsieMble MPENNOJIOKEeHHUS, CcOoOUpaTh
YCTAaHOBKY M3 TMPEUIOKEHHOTO O0OpYy/IOBaHUS, ONUCHIBATH XOJ ONbITA H
(GhopMyITUPOBATH BEIBOJIBI;

BBITNIOJIHATH MPSMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBbHON BIAXXHOCTHU BO3/1yXa,
CHJIBI TOKa, HANpPSDKEHUS C KCIOJb30BAaHHUEM AaHAJOTOBBIX MPUOOPOB U JATUYUKOB
(¢u3NUeCKUX BEIMYMH, CPAaBHUBATh pPE3yJbTaThl W3MEPEHUH ¢ Y4ETOM 3alaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHHE 3aBUCUMOCTH OJHOM (hPM3WYECKON BETMYMHBI OT JPYTroH ¢
UCIIOJIb30BaHUEM IPSAMBIX M3MEPEHUN (3aBUCUMOCTH CONPOTHBIIEHUS IPOBOJHUKA OT
€ro JJIMHBI, TUIOWAAN MONEPEYHOTO CEYEHHUs M YJIEIBbHOIO COIMPOTHUBIICHUS BEILECTBA
IIPOBOJIHMKA, CHJIBI TOKA, HYILETO Yepe3 IPOBOJIHUK, OT HAMPSKEHHS HA IIPOBOJIHUKE,
HCCIIEIOBAaHKUE TOCJIEI0OBATEIbHOTO W MapalljIeIbHOTO COEIWHEHUN MPOBOJAHUKOB):
IUTaHUPOBATh MCCIIEIOBaHUE, COOUPATh YCTAHOBKY W BBIMIOJHATH U3MEPEHUS, CIEIys
MPeJIOKEHHOMY IIaHy, (PUKCHPOBATh PE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TPaHKOB, AETATh BHIBOIBI 10 PE3yJIbTaTaM MUCCIIETOBAHMS;

MPOBOJAUTH KOCBEHHBbIE H3MepeHUs (M3MUECKUX BENWYUH (yIeTIbHas TerI0EMKOCTh
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, pabd0Ta U MOIIHOCThH AJNEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEpPEHHs, COOHMpaTh OJKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEIys
MPEAJIOKEHHON UHCTPYKIIUH, U BBIYUCIIATh 3HAUEHUE BEITMYHUHBL;

coOmoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHKEM;

XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMUCaHHs (B TOM 4YHCIE: CHCTeMa OTOIUICHHUS JOMOB,
THUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK IIEKTPHUUECKOU
SHEPTUH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTEeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUIATEIb
MOCTOSIHHOTO TOKa), HCIOJIb3ysd 3HAHHUS O CBOWCTBAaX (PU3MYECKUX SIBIECHUN H
HEoO0X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JBUIATEIb BHYTPEHHETO CrOPaHMs, AJIEKTPOCKOII, PEOCTaT), COCTABIIATH
CXEMBbI 3JEKTPUUYECKUX LeNed C MOCIeA0BAaTEeNbHbIM U MapajluieIbHbIM COECIMHEHHEM
AJIEMEHTOB, pa3anyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;
OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPaKTHIECKOrO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM JKU3HH Ui OOECTIeYEeHUs
0e30MacHOCTH TpHU OOpalieHHuH ¢ NpuOOpaMu M TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHUsI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXKaroIleH Cpee;

OCYIIECTBIISATh MOUCK HHbopManuu Qusudeckoro coaepkanusi B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUM M IIyTEM CPaBHEHHUs JONOJHUTEIBHBIX HCTOYHUKOB
BBIICTATh MHGOpPMAIUIO, KOTOpas SBJSETCS MPOTHUBOPEYMBONM WM MOXET OBITh
HEJIOCTOBEPHOM;



WCIIOJIH30BaTh MPU BHITIOJHEHUN YYEOHBIX 3aJjaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
bu3nyecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHeT,
BJIQJICTh TMpHUEMAMH KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpazoBaHus WHGOpMAIUU U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIE W KpAaTKHE YCTHBIE COOOIIeHMs, 0000mmas
WH(OPMAIINI0 U3 HECKOJIbKUX WUCTOYHHKOB (PU3UYECKOTO COJEpXKAHUS, B TOM YHUCIIC
nyOMMYHO  TPEJCTaBIsATh  pe3yabTaThl MPOEKTHOW WM  HCCIeI0BaTeNIbCKON
JeSATeTbHOCTH, TIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM MOHSATUUHBIN armapar
Kypca (hU3HKH, COMTPOBOXK/IATh BHICTYIIEHHE TIPE3EHTALIUEH;

IPU  BBITIOJIHEHUW YYEOHBIX TPOEKTOB W WCCIEAOBaHUN (DU3MUECKUX IPOIECCOB
pacnpenensaTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTaBICHHBIMHU 3aauaMH,
CIEIUTh 3a BBHINIOJHEHHEM IIJlaHa JEWCTBUH U KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJaJ B  JEATCIBHOCTh  TPYIIIbI, BBICTPAaUBATh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, MPOSBIISsL TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xoniy oOydyenust B 9 kjacce npeamMeTHbIe pe3yibTaThl Ha 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y O0YUAIOIINUXCS YMEHUH:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYETa, MaTepUalbHAas TOYKa, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO IBMKEHUS, nedopmanus (ynpyras, TiacTHIecKast),
TPEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb M MEpPErpy3Kd, LEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJNO, LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE,
MeXaHW4YecKue KoiebaHWsi U  BOJIHBI, 3BYK, UH(GPa3ByK ¥  YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJHU30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPhl HCIYCKAaHUS W TMOTJOLIeHHs, anbda-, Oera- W ramma-
U3JIy4CHUS, U30TOIIBI, SIICPHAs DJHEPIeTHKA,

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MNPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHHE, CBOOOTHOE Ma/IeHHe TeJ, pABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJCHCTBHUE TE€J, PEAKTUBHOE JBUKECHUE,
Kosie0aTebHOE JIBIDKEHUE (3aTyXawlllhe W BBIHYXKIEHHBIE KoyeOaHUs), pPe30HaHC,
BOJIHOBOE JBWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJMHEHHOE paCIpPOCTPAHECHHUE,
OTpa)KE€HUE U MPEJTOMIICHHE CBETA, [IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3IIOKECHUE
0enoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUSI CBETA,
€CTeCTBEHHAsl PaJUOaKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOro CHEKTpa H3ITY4eHHS)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYSHHBIX (PU3MUECKUX SIBICHUH B OKpYXKaIOIIEeM MUpE (B
TOM 4Hclie (U3NYECKHEe SBICHHUS B MPUPOAE: NMPHIUBBI U OTIUBBI, JBI)KEHUE TIAHET
ConHe4yHOM cHCTEMBI, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEHUCMUYECKHE BOJHBI, IYyHAMH, 5XO, IBETa Tell,
ONTUYECKHWE SBICHUS B  MpHUPOAE, OHONOTHYECKOE  JIEHCTBHUE  BUIUMOTO,
yIBTPapUOIETOBOTO M PEHTTEHOBCKOTO H3ITYYCHH, €CTECTBEHHBIN paJnOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4YH, PaJUOAKTHBHOE H3IYyYEHHE NPUPOJIHBIX MHHEPAJIOB,
JIefiCTBUE paJIMOAaKTUBHBIX U3IyYEHUN Ha OPraHu3M YeJOBEKa), IPU 3TOM IEPEBOAUTH
MPAKTHUYECKYIO 3a7auy B Y4eOHYIO, BBLIETSATH CYIIECTBEHHBbIE CBOMCTBA (TMPU3HAKH)
(bU3NUECKUX SIBIICHHIA;

OTKCHIBATh U3yYCHHBIE CBOWCTBA TeN U (PU3UUYECKUE SIBICHUSA, UCTIONb3Yys (hU3HUECKUe
BEJIMUMHBI (CpPeHssE U MTHOBEHHAs CKOPOCTh Teja MPH HEPaBHOMEPHOM IBUKEHHH,
YCKOPEHHE, MEPEMEIIEHUE, IIyTh, YIJIOBAas CKOPOCTb, CHJIAa TPEHUs, CUJa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOTHOTO MAaJeHHs, BEC Tesa, UMIYJIbC Tea, UMITYIIbC
CHUJIBI, MEXaHUYecKasi paboTa U MOIHOCTb, NOTEHIIMAJIbHAS SHEPIUsl Teja, MOAHITOrO
HaJl TIOBEPXHOCTHIO 3€MJIM, TOTEHI[MAIbHAS SHEPIHUs CKATOM MPYKUHbI, KHHETUYECKas



DHEPrus, TOJHAs MEXaHWYecKas SHEeprus, IMepuoJ W 4YacToTa KOJIeOaHWH, IJIMHA
BOJIHBI, TPOMKOCTb 3ByKa W BBICOTAa TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPeTOMIICHUS
Cpezbl), TIPH ONMCAHWH TPABHIIBHO TPAKTOBATh (DU3MUYECKUI CMBICT HCHOJIB3YyEeMBIX
BEJIMYMH, O0O3HAUEHUS M EIUHUIBI (PU3NYECKUX BEIMYMUH, HAXOIUTH (POPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (U3WYECKYI0 BEIMYUHY C IPYTMMHU BEIMYUHAMHU, CTPOHTH
rpaduKu U3y4YEeHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (PM3UUECKUE SIBICHHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXpaHEHUsI DHEPrHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIUN CHUII,
NPUHIUI OTHOCUTENBHOCTH [ anmies:, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa,
3aKOHBl OTPAXEHHUSI M TPEIOMIICHHUS CBETa, 3aKOHBI COXPAHEHHS 3apsa0BOr0 U
MaccoBOTO 4YHCEN TpU SIACPHBIX peakusX, NOpU OTOM JaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alKCHIBaTh €70 MaTEMaTHUYECKOE BhIPAKEHHE,

OOBSICHATH (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyalluidi  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPHYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBa (U3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemarh pacuéTHbIE 3a/1a4M (OIMPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUM ), UCIIONb3Ys
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUSL 3a/laydl 3alUChIBaThb KPAaTKOE YCJIOBHE, BBISBIATH HEJOCTAIOUINE WU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAMMBIE JUIS PELICHHS,
IPOBOAMTH pacu€Thl W OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYeHUs
(bU3HYECKOI BETMINHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO pEUIUTh MPU TMOMOIIK (PUINIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHWE  KCCIEAOBaHHWA,  BBLIETATH  IpOBEpsieMoe
NPENOI0KEeHNE, OICHUBATh IMPABMIIBHOCTh TOPsAKA IPOBEACHUS HCCIEIOBaHUA,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHHI U OTIBITOB;

IPOBOJUTH ONBITHI MO0 HAOIIOJCHUIO (PH3MUECKUX SBICHUHA WM (PU3MUECKUX CBOMCTB
TeN (M3y4eHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHs YHEPTHHU, 3aBUCUMOCTh
nepuoja KojiebaHui MPy>KUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYIbl MAJIbIX KOJIeOaHHH, MPSMOIMHEHHOE PaclpOCTpaHEHHE
CBETa, paslio’KeHHWE OeNoro cBeTa B CIEKTP, M3YYEHHE CBOWCTB H300pa)K€HUS B
IUIOCKOM 3€pKaJleé M CBOMCTB HW300pakeHHUs] TMpeaMeTa B COOHMpAIOUIel JIMH3E,
HAOIO/IEHUE CIUIOIIHBIX W JIMHEWYaTBhIX CIEKTPOB H3IY4YEHHS): CaMOCTOATEIbHO
coOMpaTh YCTAaHOBKY M3 NU30BITOYHOTO HabOpa 000PyA0BaHMS, OIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBO/IBI,

NPOBOJIUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX HM3MEPEHHH, OMpeAessisi CpeaHee
3HaYeHHE H3MepseMOll BeNWYMHBI ((POKYCHOE pacCTOSHUE COOMparolme JIHH3HI),
000CHOBBIBATH BBIOOP CrIoco0a U3MEepeHHsl (M3MEPUTEIHHOTO MPUO0Pa);

NPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIH30BAHHEM
OpSAMBIX M3MEPEHHH (3aBHUCUMOCTh IIYyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
IBUKEHUH 0e3 HadaJdbHOW CKOPOCTH, TNepuojaa KojeOaHUN MaTreMaTH4eCcKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXXEHUsS CBETa OT yria MaJeHUs U
yria mpeloMIIeHUsl OT yria MaJeHus): IIaHUPOBaTh HCCIIEIOBAaHUE, CAMOCTOSITENEHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TMOJYYEHHOW 3aBHCHMOCTHU
¢buznyecKux BETUYMH B BUJAE TaOMUIl U rpadUKOB, J1e1aTh BBIBOJBI MO pe3ylbTaTaM
UCCIIETIOBAHMS,

MPOBOANTH KOCBEHHbIE H3MEpPEHHUS (U3MUECKUX BEIUYMH (CpelHsis CKOpOCTh H
YCKOpEHHUE Tefia MPU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
KECTKOCTDh TPYKUHBI, KOOPPHUIIMEHT TPEHHUs] CKOJIBKEHHUs, MeXaHHueckas padora u



MOIITHOCTh, YacTOTa ¥ TepHoj KojJeOaHWi MaTeMaTHYeCKOr0 W MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWilIa COOMparolmed JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh WM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHSTH
U3MEpEHUS, CIEeNysl NPEUI0KECHHON MHCTPYKIMH, BBIYUCIATh 3HAYEHHE BEIUYHMHBI U
AQHAIN3UPOBATh IMOJYYEHHbIE pe3ylbTaThl C Y4YETOM 3aJaHHOM MOTPEIIHOCTH
M3MEPEHU;

coOmoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
000pyZI0BaHUEM;

pa3nuyaTh OCHOBHBIE TNPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOJENei: MaTephaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYECYHBI HMCTOYHHMK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHasi MOZEIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTI'O SI1pa;

XapakTepu30BaTh MPUHLIUIBI JCHCTBUS H3YYEHHBIX TNPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C OIOPOI HA UX ONHUCAHUS (B TOM YUCIE: CIUAOMETP, JaTYUKH MOJI0KEHUS,
pacCTOAHUS U YCKOPEHMSI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHYECKHe
CBETOBOJIbl, CIIEKTPOCKOIN, JO03MMETp, KaMmepa BuibcoHa), Hcnonb3ys 3HAaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOX0MMbIe PU3NUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOUCTB,
MU3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOIMYECKUX IPOLECCOB MPU PEHIEHUH Y4eOHO--
NPAaKTUYECKUX 3a]ay, ONTUYECKHE CXEMbI IJIs MOCTPOEHHUsS] M300paKeHUH B IJIOCKOM
3epKajie ¥ coOuparolei JInH3e;

IOPUBOANUTH TPHUMEPHl (HAXOAUTh MH(OPMALMI0 O MpUMepax) MNPaKTHYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM MU3HM JuId oOecredyeHus
0€30MacHOCTH TpH OOpalleHuu ¢ [pudopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSi M COOJIOAEHUS HOPM SKOJIOTMYECKOIO TIOBEJCHUSA B
OKpYXKaroIleH Cpee;

OCYILLECTBIIAATh MOMCK HHpopMauuu ¢uznyeckoro coxaepxkanuss B IHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TMOMCKOBBIN 3allpoCc, HAXOIUTh IIYTH OINpEAeTeHus
JIOCTOBEPHOCTH TIOJIYUCHHOH WH(GOpMAllMd HAa OCHOBE WMEIONIUXCS 3HAHUH W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 33JaHU HAYyYHO--TIONYJISIPHYIO JIUTEPATYpPy
(GU3MIeCKOro Ccojep)kaHUs, CIOPaBOYHBIE MaTepHalbl, pecypcel cetu HHTepHer,
BJIAJeTh NpUEMAaMU KOHCHEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHGOpMALMM U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MMCbMEHHBIE M YCTHBIE COOOILIECHHUS HAa OCHOBE MH(pOpMaluu
U3 HECKOJNBKHUX HCTOYHUKOB (PHU3UUYECKOTO COACp)KaHUs, IYOJUYHO TPEACTABIATH
pE3yJIbTaThl MPOEKTHOW WJIM HCCIIEN0BATENBCKON NEATEIbHOCTH, TP 3TOM I'PAMOTHO
UCTIOJIb30BAaTh HM3YYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro pasziena (U3uKH U
COIIPOBOXKJAaTh BBICTYIUIGHHWE IIpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoJunuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPoOrpaMmblI Bcero Koutposibeie | IlpakTnyeckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. ®@usunka u e€ posib B IO3HAHUHM OKPY/KAIOLIEro MUpa
1.1 dusuka - Hayka 0 IPUPOE 2 bubmmorexa LIOK
' YK pupoZ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 PUIHICCKUE BEMIHMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBINA METOI ITO3HAHUS 2 1 bubmmorexa LIOK
' ¥ & https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pasznea 2. [lepBoHayasibHble CBeJIeHUS 0 CTPOEHUH BelIECTBA
2.1 CrpoeHue BelecTsa 2 brbmorexa [JOK
' p m https://m.edsoo.ru/7f416194
29 JIB>KeHUEe U B3aUMOICHCTBUE YaCTHUII 4 1 bubnuotexa [JOK
) BELIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHbie COCTOSIHUS BEIIECTBA 1 brbmorexa [JOK
' https://m.edsoo.ru/7f416194
Hroro no pasneny 7
Pa3nen 3. /IBu:xeHne 1 B3auMoaelicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexammeckoe aswxeHne 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 Huepuus, macea, 110THOCTS 4 1 https://m.edsoo.ru/7f416194
3.3 Cwuna. Bune! cun 14 1 2 Bubmzorexa IIOK

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




Uroro no pazneny 21
Pa3nea 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH M Ira30B
41 Hasnenue. Ilepenaua naBneHus TBEPABIMU 3 bubnnorexka [HOK
) TeJaMH, JKUIKOCTSAMH U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIICHHE K IKOCTH 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe aBicHue 6 https://m.edsoo.ru/7f416194
4.4 JlelficTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 3 1 3 bu6mmoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 20
Paznen 5. Pabora u MOHOCTL. JHEpIUst
bu6mmoreka [IOK
>1 PaboTa u momHoCTS 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 HpocThie mexarm3Mb1 7 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas sHeprus 4 ! ! https://m.edsoo.ru/7f416194
Uroro no pazneny 13
PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 11




8 KVIACC

KoJsaunyecTBo 4acoB DJIeKTPOHHbIE
Ne n/x HaunmMeHoBaHMe pa3je/ioB U TeM K n (uudpossbie)
B NPOrpaMmblI Bcero 0;1 TPOTLHBIC pﬁaKanecKne o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchl
Pa3pea 1. TenioBble ABJIeHUSA
bubmuorexa [JOK
11 Terobre npouecch! 21 ! > https://m.edscl)lo.ru/7f4 181ce
Uroro no pazneny 21
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHU S
21 DIIeKTpUYECKHE 3apsiabl. 3apsHKEHHbBIE Tena 7 1 bubnuotexa [JOK
) U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7{4181ce
. . bu6mmoreka [IOK
2.2 [ToCTOSIHHBIN 3JIEKTPUYECKUI TOK 19 1 7 https://m.edsoo.ru/7f4181 ce
2.3 MarHuTHbIE SIBICHUS 8 1 1.5 Egsg?/ﬁe:;siorﬁﬁ f4181ce
Wroro no pazneny 34
Pasznea 3. CBeroBbIe IBJICHHS
3.1 3aKOHbI pacpOCTPAHEHUsI CBETA 5 2 bubmorexa LHOK
) https://m.edsoo.ru/7f41a4a6
3.2 JIMH3BI 1 OoNTHYECKHE TPUOOPHI 7 1 3 EES;?/Eeeligoorﬁﬂ f41a4a6
Uroro no pazneny 12
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 68 4 195

ITPOTPAMME

9 KJIACC




KoJgunyecTBo 4acoB

DJIEeKTPOHHbBIE

Ne n/m HaumeHoBaHue pa3/iesioB U TeM K (undposbie)
B NMpOrpamMMbl Bcero O;Tpm]“"’le HpﬁaKanecxne o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
Paznen 1. Mexann4yeckue siBJeHUS
11 MexaHU4YecKoe ABUKCHUE U CIIOCOOBI €ro 7 1 bu6mmoreka [IOK
' OMHCaHUS https://m.edsoo.ru/7t41a4a6
. bu6mmoreka [IOK
12 Bsaumone#icraue e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3axomrr coxpanenus 10 3 https://m.edsoo.ru/7t41a4a6
Hroro no pasneny 37
Pa3pen 2. Mexann4yeckue Ko0Je0aHUS M BOJHBI
bu6mmoreka [IOK
2.1 MexaHn4eckue KoaeOaHus 7 3 https://m.edsoo.ru/741a4a6
2.2 MexaHuueckre BOJIHBL. 3BYK 8 1 3 Egsg?/ﬁe:;siorﬁﬁ f41ada6
Uroro no pazneny 15
Pazjen 3. DjieKTpOMArHuTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 DneKTpoMarHuTHast UHIYKIUS 13 1 Egg;?/ﬁeéjsioi 1764181 ce
39 DIEeKTPOMarHuTHOE MOJIE U 6 > bubmuorexa [JOK
) AJICKTPOMATrHUTHBIC BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 19
Pa3znea 4. CBeToBbIe IBJICHHS
4.1 Paznosxenue 6emoro cBera B CIIEKTP 4 2 bubmorexa [IOK

https://m.edsoo.ru/7{41a4a6




Uroro no pazneny 4
Pazgea S. KBaHTOBBIC SIBJICHUS
5.1 Hcnyckanue v morjionieHrue cBeTa arToMoOM 4 1 bubmorexa LIOK
' Y B https://m.edsoo.ru/7t41a4a6
bu6mmoreka [IOK
32 CTpoene aTomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slacpHbIe peaxiin 8 ! https://m.edsoo.ru/7t41a4a6
Uroro no pazneny 18
Pa3nes 6. [loBTopuTe/1bHO-00001IAI0IIM I MOTYJIb
6.1 [ToBTOpeHue n 0000IIEHNE COIEPIKAHUS 9 ) bubnnorexka [HOK
) Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22




INOYPOYHOE IINTAHUPOBAHUE
7 KVIACC

Ne i/

Tema ypoka

KoJgunyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHBbIE N (POBHIE
o0pa3oBaTe/ibHbIE

pecypchl

®u3nKa — HayKa O PUPOJIE.
SIBneHus npuposbl.

dusznueckue ABICHUS

dusznueckue BeIUUUHbI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenne
TEMIEPATypPhI PU TOMOIIH
YKUJKOCTHOTO TEPMOMETPA U
JIaTYMKa TeMIiepaTypbl"

Metoabl HAy4HOTO MTO3HAHMUSL.
Onucanme GU3NICCKUX SIBICHUH C
MOMOILIBIO MOJIeNIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccienoanue "[IpoBepka
TANOTE3BI: JAJTBbHOCTH MOJIETA
HIapyKa, MymEeHHOIo
TOPU30HTAILHO, TEM OOJIBIIE, YeM
0oJbIIe BBICOTA MycKa"

Ctpoenue BemiecTBa. OMNbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEIIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX ONBITHHIE
MOATBEpkKIeHU. Macca u pa3mep
ATOMOB M MOJIEKYJI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

I[BI/I)KGHI/Ie qacCTull BCIICCTBA.

bu6mmoreka [IOK




Mopaenu TBEPAOro, JKUAKOTO U
ra3000pa3HOro COCTOSHUH BEIIECTBA

https://m.edsoo.ru/ff0a013e

OOBsicHEeHHE CBOWCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOT0

bu6mmoreka [IOK

10 COCTOSIHI/II/IUBCH_IGCTBa Ha OCHOBE https://m.edsoo.ru/f0a540e
MOJIOKEHUN MOJICKYJISIPHO-
KHHETHYECKOU TCOPHH
11 CmaunBaHuE U KallWUISIPHOCTb. bubmuorexa [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
Ypok-uccnenoanue «OTMbITHI 110
12 HAOJIFOJEHUIO TEILIIOBOrO
pacIIMPEHUS Ta30B)
Arpera € COCTO eIecTBa.
13 0226213;(?;14 arT eﬂrgfljbllsxm v Brommorexa LIOK
. p https://m.edsoo.ru/ff0a0378
COCTOSIHUM BOJIBI.
Mexannueckoe CHHUE.
14 PaB)IiIOIj\/II/qu H(I:e HI:{IZH);(B;I;IMe HOE bubmmorexa LIOK
P p p https://m.edsoo.ru/ff0a05c6
JIBAJKECHUE
15 Ckopocts. EquHAIEI CKOpOCTH bubmmorexa LIOK
P g I P https://m.edsoo.ru/ff0a079¢
16 Pacuer myTH 1 BpeMeHH IBIDKEHUS Bubmorexa IIOK
yr P A https://m.edsoo.ru/ff0a0ae4
17 WNuepuus. Macca — mepa bubnnorexa [HOK
WHEPTHOCTH TEJl https://m.edsoo.ru/ff0a0c10
I1 .P
5 | oo semeer: P B 10K
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHas pabota
19 «OrnpenenenHue WIOTHOCTH TBEPIOTO
TEIa»
20 Perrenue 3agad mo reme bu6mmoreka [IOK

"TTnotrHOCTH BemecTa"

https://m.edsoo.ru/ff0al23¢c




Cuna xak XxapakTepuCTHKa

21 B3aumonencTaus Tea. Cuina
ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabora «3yuenue
2 3aBUCUMOCTH PACTSKCHHS
(medopmanuu) MpyKUHBI OT
MIPUIIOKEHHOMN CHUITBI»
23 SIBnenne tarorenua. Cuia TSHKECTH
24 CBs13b MEX1y CUIION TSKECTH U bu6mmoreka [IOK
Maccoii tena. Bec Tena. https://m.edsoo.ru/ff0al778
75 Hesecomocts. Pemenue 3amad mo bu6mmoreka [IOK
teMe "Cuna tsoxect"” https://m.edsoo.ru/ff0al778
Cuia TsbKecTH Ha X INIaHETaX.
26 duznyeckue xa allclfeyr HUCTHKH bubmorexa LIOK
P p https://m.edsoo.ru/ff0al1502
ILUIAHET
bu6mmoreka [IOK
27 H3mepenue cun. JluHaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
CrnoxxeHue JBYX CHII,
28 HaI aBJIeHI—II[LIZf(XHO OJIHOU IPpSIMOIt bubmmorexa LIOK
papie A p ’ https://m.edsoo.ru/ff0ala70
PaBHOEliCcTBYIOIIASA CHII
29 Pemenue 3agad nmo reme
"PaBHonelicTByromas cui”
Cuia Tpenus u e€ Buapl. TpeHue B bubmuorexa [JOK
30
OPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabora «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS
31 CKOJIEKEHUS OT CI/IJII)Ip aBJICHUS U brbmorexa [JOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAFOITIXCS
MTOBEPXHOCTEM
32 Pemenue 3agau Ha onpenesieHre
PaBHOACHCTBYIOIIEH CHIIBI
33 Pemenne 3agau mo remam: «Bec bu6mmoreka [IOK




Tenay, «['papuueckoe n3odpaxkeHne
cu, «Cunbly,
«PaBHOZENCTBYIOIAS CUID»Y

https://m.edsoo.ru/ff0alde0

KonTtponpsHas pabora mo Temam:
«MexaHH4YeCKOe JIBIKCHHUEY,

34 «Macca, II0THOCTDY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHIIY,
«Cuib»
35 Hasnenue. CiocoObl yMEHBIICHUS U bubnuorexa [JOK
YBEJIMYEHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
o | Larmeren ot Busorea 101
A ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
37 et oI TasaN B morexa LIOK
> I ' https://m.edsoo.ru/ff0a25b0
3akoH [lackas
38 A B morexa LIOK
a https://m.edsoo.ru/ff0a2718
TSDKECTH
39 Pemenne 3amad no teme «/laBineHue bu6mmoreka [IOK
B )KHJIKOCTH ¥ rase. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
40 Coobmaiomuecs cocy ! https://m.edsoo.ru/ff0a2970
41 Bec Boznyxa. AtmocdepHoe bubmuorexa [JOK
JTABJICHUC https://m.edsoo.ru/ff0a2b5a
42 ATtmocdepa 3eMin U IPUIUHBL €€ bubnnorexa [HOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
43 H3mepenune armocdepHOro bubmuorexa [JOK
nasnenus. OnwitT Toppruenm https://m.edsoo.ru/ff0a2da8
44 bapomerp-anepous. Atmocdepnoe bubnuotexa [JOK
JABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
45 3aBHCHUMOCTB aTMOC(HEPHOTO bubmuorexa [JOK




JABJICHUS OT BBICOTHI HaJl YPOBHEM
Mopsi

https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3agay mo reme "
ATtmochepHoe naBieHue"

47

Manomertpsl. IlopuiaeBoi
JKUAKOCTHBIN HacocC.
I'mapasimueckumii npece

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

48

JlelicTBUE )KUJIKOCTH Y ra3a Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumeioBa cuiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

49

JlaGopaTtopHnas pabota
«OrnpeneneHne BhITATKUBAIOIICH
CHUJIbI, ICMCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B )KHUJIKOCTH)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

50

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMa
MOTPYKEHHOU B )KHJIKOCTh 4aCTH
Tea»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

51

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

52

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOJIKH U
orpeJiesieHue eé
rpy30MoabEMHOCTH "

53

Pemenne 3ama4d mo remMam:
«IlinaBanue cynoB.
Bo3znyxomiaBanuey, «JlaBienue
TBEPJABIX TEJ, )KUAKOCTEH U ra30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

54

KonTpomnbnas pabora no teme
«/laBneHue TBEpABIX TEII,




JKHJAKOCTEN U Ta30B»

55 Mexanudeckas pabora bubmorexa LIOK
p https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK

36 Mommocts. Exuauiet MouHocTn https://m.edsoo.ru/ff0a3{82

57 IIpocteie Mexanu3msl. Poiyar.

PaBHOBecue cuit Ha peruare
Poruaru B TexHuke, ObITY U

53 npupoze. JlaboparopHas pabora 0.5 bubnnorexka [HOK
«HccnenoBanue ycnoBHii ’ https://m.edsoo.ru/ff0a478e
pPaBHOBECHSI phIYara
PaBHOBecHe MarepuaibHONW TOYKH.

59 AOCOIIOTHO TBEPIOE TEIIO. bu6mmoreka [IOK
PaBHOBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAIIICHHS

60 MowmenT cuibl. LlenTp TsKecTu

61 Pemenue 3amau 1o teme «Y CIIOBUSA bu6mmoreka [IOK
paBHOBECHSI phIyaray https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTrust
MexaHu3ma. Jlaboparopnas pabora

62 N 0.5
«M3mepenne KII/1 HaknoHHON
ILUIOCKOCTH

63 Pemrenne 3amgau mo reme "Padora, bu6mmoreka [IOK
motHOoCTh, KITJI" https://m.edsoo.ru/ff0ad4c48
M .

64 K;;:f;‘?::lf;; I: }rIIZPTFeI’II{’I HajbHas bubmmorexa LIOK

I https://m.edsoo.ru/ff0a4252
SHEPTrUs

65 3aK0oH COXpaHEHHUsI MEXaHUYECKON bubnuorexa [JOK
SHEPrUuu https://m.edsoo.ru/ff0a4360
YPOK-dKCIIEPUMEHT I10 TEME

66 "DKCIepUMEHTAIBbHOE ONPEACIICHUE 1

W3MEHEHMS KHHETUYECKOH 1




IIOTEHUMAIbHOW SHEPIUH IIPH
CKaTBIBAHUY TeJIa 10 HAKJIOHHONU
mIockocTu"

KonTtponbsHas pabora o Teme

67
«PaboTa 1 MOIIHOCTh. DHEPTUS

Peseprurlit ypok. PabGora ¢
68 TekcTaMHu 1o Teme "PaboTa.
MoriHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

11




8 KVIACC

KosanyecTBo 4yacos Jara DJIeKTpPOHHbIe LN (poBbIE
Ne n/m Tema ypoka Konrpoabnsie | IlpakTuueckue oOpa3oBaTeJibHbIE
Bceero H3yYeHUs
padoThbI padoTsI pecypchl
TemnoBoe paciupeHue u cxarue.
Temnepatypa. CBsi3b TEMIIEpaTypbl bubnnorexka [HOK
1 1
CO CKOPOCTBIO TEIJIOBOTO https://m.edsoo.ru/ff0a5a26
JIBUYKCHHSI YACTHII
Buytpennss sneprus. CriocoOsr bubnnorexka [HOK
2 o 1
W3MEHEHUS BHYTPEHHEH SHEPrUH https://m.edsoo.ru/ff0a5c60
3 Bunasl Terionepenauu 1 bubmorexa [IOK
A peA https://m.edsoo.ru/ff0a6412
VYpox-koHpepeHuus
"[IpakTHyYeCcKOE UCIIOIb30BaHUE
4 Tel'I[)JIOBI)IX CBOWCTB BEILECTB U 1 1 bubmorexa [IOK
B https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LEJSIX
sHeprocoepexeHus "
5 KonuuecTBo TemnoTsl. Y aenbHas 1 bubnuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIIOBOrO OanaHca.
6 TGI:)HJIOO6M€H 1 TEIJIOBOE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlaboparopnas pabota
7 "UccnenoBanue siBJICHUS 1 1 bu6mmoreka [IOK
TEII000MEHA MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Tropsiueit BoAbI"
Pacuer koaudecTBa TEILIOTHI,
2 HE0OXOIUMOTO JIJIsl HATPEBAHUS 1
TeJa U BBICISIEMOTO UM IIPU
OXJIQKICHUH
9 Jlaboparopnas pabota 1 1 bubmuorexa [JOK




"Onpenenenue yaenabHOU
TEIUIOEMKOCTH BellecTna"

https://m.edsoo.ru/ff0a6bb0

10 DHeprus TorMBa. Y eabHast bu6mmoreka [IOK
TEIUIOTA CTOPaHUS https://m.edsoo.ru/ff0a7b5a
IInaBienne U oTBEpACBAHNE
K anfa;imgcxf; 2§JIB;IZHLHM bubmmorexa LIOK
P da https://m.edsoo.ru/ff0a71d2
11 TEIIOTA TIaBICHUS.
Kpucrammmaeckue u amopdabie bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5800
Tena
JIaboparopHas padbora
12 "On re) ZJ‘IEEI/IEP eJIzHOﬁ TEIUIOTHI bubmmorexa LIOK
pedl y,,ﬂ https://m.edsoo.ru/ff0a72fe
IUIABJIEHUS JIbIA
13 [TapooOpazoBanue U KOHIACHCAIHSL. bubnnorexka [HOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
apooOpa3oBa OHJICHCALIVH.
14 gaEHCI/nI\)/IOCT]:, feﬂlenlz KaTH . B}II . bubmaorexa LIOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EPHOTO
aBIICHUS
BrnaxnocTs Bo3ayxa.
15 Jlaboparopnas paboTa bubmmoreka [JOK
"OnpeneneHnue OTHOCUTEIBHOMN https://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3/1yxa"
16 Pemenue 3agau Ha onpeneneHne
BJIQ)KHOCTH BO3/1yXa
[TpuHIKITBI PaOOTHI TEIJIOBBIX
17 neurareneid. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHHs
KII .
5 | o B LOK
JBN m https://m.edsoo.ru/ff0a7c7c
OKpyKaroel cpeibl
19 3aKOH COXpaHEHMS U ITPEBPAIICHUS




OHCPI'MH B TCIJIOBBIX IMPOLCCCAX

[ToaroroBka Kk KOHTPOJILHOM padoTe
1o teMme "TermoBble IBICHUS.

bu6mmoreka [IOK

20 .
V3MeHeHne arperaTHbIX COCTOSTHUIN https://m.edsoo.ru/ff0a832
BelecTna"
KonTtponsHas padora 1o TeMe
21 "TGHJE)OBI)IG ﬂBJIieHI/IFI N3menenne Bubmorexa IIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHHI BEIeCTBA
2 Dnekrpusanus Ten. /[Ba pona
AIEKTPUUICCKUX 3aPsIOB
Ypoxk-uccienoBanue
23 "DnexkTpu3anus Tea UHAYKIUEH 1
IIPU CONPUKOCHOBEHUU"
24 B3anmMopeicTBue 3apsyKeHHBIX Tell. bubnnorexka [JOK
3akon Kyrnona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE ToJIE.
HanpsikeHHOCTD 371€KTpUYECKOro bubnnorexka [HOK
25
nonis. [Ipunnun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TTOJIEN
Hocwurenu snexkTpudeckux 3apsaoB.
26 DOneMeHTapHblii 3apsa. CTpoeHue
aTomMa
IIpOoBOOHUKY U AUDIEKTPUKH.
27 3£<OH f:lox aHeI-)III/I;I 3JIer HYECKOTO bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a8ef6
3apsa
78 Pemenne 3amau Ha npuMeHeHue bubnnorexka [JOK
CBOMCTB AJICKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
OJIEeKTPUUYECKUN TOK, YCIOBHUS €r0
29 c mecIT)BOBaHHs[ I/IC’;‘g/‘IHI/IKI/I brbmorexa [JOK
y ' https://m.edsoo.ru/ff0a95a4
AJICKTPUICCKOTO TOKA
30 DneKkTpruyecKas enb 1 eé

COCTaBHBIC HaCTH




DNEeKTpUYECKU TOK B METAJLJIaX,

bu6mmoreka [IOK

1

3 JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
JIeHCTBUS AJIEKTPUIECKOTO TOKA.

3 VYpok-uccnenosanue "Jleiictue 1 bubnuotexa [JOK
ANEKTPUYCCKOTO TOJIS Ha https://m.edsoo.ru/ff0a96b2
MIPOBOJIHUKY U IUDJICKTPUKH"

Cuna Ttoka. JlaboparopHas pabota
33 "3MepeHue u eI; J'II/Ip OBaII-I)I/Ie 0.5 bubmmorexa LOK
p " peryHp ’ https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTpUUECKOE HANPSKEHHE.
BoasT™metp. JITabopatropHas paboTa bubmuorexa [JOK
34 " 0.5
W3mepenue u perynupoBaHue https://m.edsoo.ru/ff0a%¢14
HanpspKeHus"
3aBUCHMOCTH CUJIBI TOKA OT
35 Hanpsokenus. 3akon Oma s Bubmorexa IIOK
p ' a https://m.edsoo.ru/ff0aa44a
y4acTKa [enu
ConpoTuBIEHNE IPOBOIHHKA.
36 Vv CJII)I)HOG coII OTIEBJIe}II[He Bubmorexa IIOK
A p https://m.edsoo.ru/ff0aa738
BEIIECTBA
Jlaboparopnas pabota
"3aBHCUMOCTbD 3JIECKTPUUCCKOIO
37 CONPOTHUBJICHUS 1T 0150 HHMKa OT €T0 1 bubmmorexa LOK
p POBOZ https://m.edsoo.ru/ff0aa738
JUTAHBI, IO/ ITOTICPEIHOTO
ceyeHus U marepuana
JlaGoparopHnas pabota
"UccmenoBanyue 3aBUCUMOCTHU CHIIBI
38 TOKa I/IIl ero uepes pe3nucTop, OT 1 bubmmorexa LIOK
» HAYII pe3 P P, https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”
ITocnegoBarennpHOE U
39 napajuieIbHOE COCTUHEHUS

IIPOBOIHHWKOB




Jlaboparopuas padota "IIpoBepka
NpaBUIia CJI0KEHHSI HAPSHKCHUN

bu6mmoreka [IOK

40
MIPU TIOCTIEIOBATEIHFHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHHH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
IIpaBUJjIa JJI CHJIbI TOKA IIPU bubnnorexka [HOK
41
napajuieIbHOM COCIMHCHUH https://m.edsoo.ru/ff0aadle
pe3ucTopon”
Pemnrenue 3agad Ha npuMEHEHHE
42 3aKOHa OMaﬂ IS alel)Hquro bubmmorexa LIOK
UIA D https://m.edsoo.ru/ff0aaf8a
COCJTMHEHUS TIPOBOJIHUKOB
PaGoTa 1 MOIIIHOCTH
43 JJIEKT I/IquKIg)Iro TOKa. 3aKOH bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
JIxoynsa-Jlenna
JIaboparopHas padbora
44 "On re) eJII;HI/Iepa60TH 5 bubmmorexa LIOK
pedl p " https://m.edsoo.ru/ff0ab3e0
MOIIHOCTH JJICKTPUYECKOTO TOKA
DNEeKTPUYECKHE LIETH U
45 MOTPEOUTEITH DIICKTPHIESCKOM bubmuorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIEKTPUIECKUE 3aPSIbL.
46 3apsoKeHHbBIE TeJII)a U UX - bubmmorexa LIOK
P N N https://m.edsoo.ru/ff0abd2c
B3aumoaencTBus. [10CTOSHHBIN
AJIEKTPUYECKUM TOK"
KoHnTtposbHas paboTa nmo teme
"DIEKTPUUECKUE 3aPSIbIL.
P A bu6mmoreka [IOK
47 3apsiKEHHbIE TeJla U UX

B3aumoiercTBus. [locTOsTHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abeal

48




[TocTOsTHHBIE MArHUTBHI, KX
B3aMMOJECHCTBUE

VYpok-uccnenosanue "M3yuenue

bu6mmoreka [IOK

49 . 1
I10JIE€H IIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 110Jie. MarHuTHOE I10J1€e
50 3eMJId U €ro 3HauYeHUE U )KU3HU Brommorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmbIT Opcrena. MarauTHOE 10JIE
51 JJIEKT Hﬂecxoro TOoKa MarautHoe Brommorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >IeKTPOMarHuToB B
TexHuke. JJaboparopHas pabora bubmuorexa [JOK
52 " % 0.5
N3yyenue neiicTBUsL MarHUTHOTO https://m.edsoo.ru/ff0ac74a
T10JI51 HA MPOBOJIHUK C TOKOM"
DIEKTPOJIBUTaTeN b MOCTOSHHOTO
ToKa. Mcnonn3oBanue
3JIEKTPOIABUTATENIEH B TEXHUYECKUX
53 C O%CHTBaX U Ha TPAHCIIOPTE brbmorexa [JOK
yerp P pre. https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI AJIEKTpOABUTATENS "
[ToaroroBka K KOHTPOJILHOM paboTe
54 10 TeMe "DIIEKTPUUECKHE U
MAaTrHUTHBIE SIBJICHUS"
KontponsHas pabora 110 Teme
55 "3JI€I£) quCKEIe W MarHUTHBIE Bubmzorexa IIOK
Tp,, https://m.edsoo.ru/ff0acb14
SIBJICHUS
3aK0H OTPaXEHUsI CBETA. 3epKaja.
56 PCHIGHI/IGPSaI[aq Ha I MMeHeIime brbmorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKECHUS CBETA
57 [Ipenomnenue cBera. 3akoH bubmuorexa [JOK

IMPCJIOMJICHUS CBCTA

https://m.edsoo.ru/ff0b3aea




[TonHOE BHYTpEHHEE OTPaKEHHUE
cBeTa. Mcnonb3oBaHue MOJIHOTO

bu6mmoreka [IOK

58
BHYTPEHHEI0 OTPAKEHHUSI B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yIiia
59 MIPEJIOMIICHHUSI CBETOBOTO JIy4ya OT
yrja 1aJieHus: Ha rpaHulie "Bo3ayX-
crexsio""
Ypok-koHbepeHIus
"Ucnonp30BaHue MOTHOTO
60 BHYTPEHHEI0 OTPAKEHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBsSI3b"
bu6 OK
61 JIunzel. OnTuyeckas cuiia JMH3bI hgp:_?/(r);eelgasﬁ) W/ EOb3 e
62 IToctpoenue n3odpaxeHuii B bubnnorexka [HOK
JIMH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota
63 "Onpenenenue GOKyCHOTO bubnuoteka [JOK
PACCTOSTHUS U ONITHYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
coOuparoniel JTMH3bI"
64 Ypok-koHpepeHnus "OnTudeckue bubnuorexa [JOK
JINH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
65 I'ma3 kak onTU4Yeckas cUCcTeMa. bu6mmoreka [IOK
3penne https://m.edsoo.ru/ff0b4684
66 Ypok-koHpepentus "ederTo
3penusi. Kak coxpanutsb 3peHue"
67 KoHnTtponbHas paboTa nmo teme bubmuorexa [JOK
"CBeToBbIe siBJICHUS " https://m.edsoo.ru/ff0acdc6
68 PesepsHsriii ypok. Pabora ¢

TEKCTaMU I10 TeMe "MarauTHele




‘ sBIIeHus"

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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9 KVIACC

KoanuyecTBO 4acoB

DJIeKTpPOHHbIe LN (poBbIE

Ne n/m Tema ypoka K Aara oOpa3oBaTejbHbBIE
o yp Beero oHTpOJbHBIE | IIpakTHUyeckme W3yueHus p
padoThbI padoTsI pecypchl

1 MexaHnueckoe IBUKEHUE. 1
MarepuanbHas TOUKa

) Cuctema orcuera. OTHOCHTEIIBHOCTD 1 bubnuoteka [JOK
MEXAHUYECKOI'0 IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsMoOJIMHENHOE 1 bubmuorexa [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHHOE

4 nBxeHue. CpeaHsis ¥ MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHetHOE PaBHOYCKOPEHHOE 1 bubnnorexka [HOK
JIBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O JABM)KEHUS. 1
I'paduk ckopocTu
JlaGopaTtopHas pabota

7 "OmnpeneneHne yCKOpEHUs Teja Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBH)KEHUU TI0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"

3 [lepsrlii 3axon HetoToHa. Bextop 1 bubnnorexka [HOK
CHJIBI https://m.edsoo.ru/ff0ae612

9 Bropoii 3akon HeroToHa. 1 bubmuorexa [JOK
PaBHOpelicTByIOIAs cuiia https://m.edsoo.ru/ff0ae72a

10 Tperuii 3akoH HeroToHa. 1 bubnunorexka [HOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982

11 Penrenue 3a1a4 Ha TpUMEHEHUE 1 bu6mmoreka [IOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c




CBoOoauoe nagenue tei. OTbIThI

12 Tlanunes
13| rarorenms, Vexopemm cnoGomore Bumioteks LIOK
' p A https://m.edsoo.ru/ff0at044
naeHUs
Ypok-koHpepennus "JIBuxeHne Ten
14 BOKPYT T'PABUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). I'amakTuku"
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3axou ['yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo reme «Cuia
YIPYTOCTH
JlaGopaTtopHas pabota
17 «OmnpeneneHne KeCTKOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [IOK
18 Cuna Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuia bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20| "Onpencrermme rorppumenta BuGnorea LIOK
pel " H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKEHUS
| B e v g B 10K
"o yupyr ’ https://m.edsoo.ru/ff0afb8e
TpEHUS
PaBHOMEpHOE ABMXKEHUE TIO
2 okpy>kHOCTH. [lepros u yactora bubnuorexa [JOK
oOpartenus. JIuneitHas u yrimoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
23 L{eHTpOCTpEMUTEIIBHOE YCKOPEHUE
24 Pemenue 3agau mo teme "Cuna bu6mmoreka [IOK

TAKECTHU U 3dKOH BCCMHUPHOI'O

https://m.edsoo.ru/ff0af5{8




TATOTEHUS"

[IepBas kocMu4eckast CKOPOCTb.

bu6mmoreka [IOK

25 HeBecomocTh u neperpysku https://m.edsoo.ru/ff0af33¢c
s | Homorme ssemmomnet b B LOK
. " A ' https://m.edsoo.ru/ffl0b0408
BaumoneiictBue Ten
;| Koo e oo B LOK
N A " ' https://m.edsoo.ru/ff0b06ec
BaumoneiictBue ten
HNmnynsc Tena. UMiynsc Cuibl.

78 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnuotexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHICTBUE

29 Pemenue 3agau mo reme "3akoH bu6mmoreka [IOK
COXpaHEeHUs UMITynbca' https://m.edsoo.ru/ff0b096¢

30 Ypok-koH(pepeHuus "PeakTuBHOE
JIBUKEHHE B IPUPOJIE U TEXHUKE"

31 Mexanudeckas paboTa ¥ MOIITHOCTh bubmorexa LOK

P B https://m.edsoo.ru/ff0b0a84

32 PaGota cuibl TSDKECTH, CUIIBI bu6mmoreka [IOK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

33 «Omnpenenenue pabOThI CUITbI TPEHUS
IIPH PAaBHOMEPHOM JIBHKCHUH TeJia
110 TOPU3OHTAIBHOM MOBEPXHOCTH

34 CBs13b SHEpruM U paboTHI.

IloreHnnanbHas dSHEprus

35 Kunernueckas sneprus. Teopema o bubnunorexka [HOK
KHHETHYECKOW SHEPT U https://m.edsoo.ru/ff0b0c32

36 3aKOH COXpaHEHHsI SHEPTUU B

MEXaHUKE




37

JlabopaTtopHast pabora «3yuenue
3aKOHA COXPAHCHUS YJHEPTUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b12fe

38

Konebarensnoe ABUXKCHUEC U CT'O
XAPaKTCPHUCTUKNU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

39

3aryxaroiiye KojaeOaHusl.
BoinyxaeHnbie koe0aHus.
Pe3zonanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2010

40

MaremaTruecKuil U NPy KUHHBII
MasiTHUKU

41

Ypok-uccienoBaHue «3aBUCUMOCTD
nepuoaa KojaebaHu OT KECTKOCTH
IPY)KHHBI 1 MACChI IPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

42

[IpeBpaiienue 3Hepruu npu
MEXaHHYECKUX KOJICOAHMSIX

43

JlaGopaTtopHnast pabota
«Ormpeenenue 4acToThl U epruoaa
KOJICOAHUH MPYKUHHOTO MAaITHUKA)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

44

JlabopaTtopnast paborta «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHMi
rpy3a, HOABELUIEHHOI'0 K HUTH, OT
MacChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

Mexaunueckue BoiHbl. CBOMCTBA
MexaHu4ecKux BoJH. [IpononbHbIe 1
MOTIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

46

Ypok-koH(pepeHus
"MexaHn4YeCKHUe BOJHBI B TBEPIOM
tene. CelicMuuecKkue BOJIHBI"

47

3Byk. Pacmipoctpanenue u
OTpaKEHUE 3BYKa

48

VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"




49

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUECKUH Pe30HaHC

50

Ypok-koHpepenius "YabTpa3Byk u
UH(PA3BYK B IPUPOJE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

51

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "3aKOHbI COXpaHEHUsI.

Mexanuueckue kKojieOauus U BOJHBL"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

52

KonTtponpsHas pabora o Teme
"3aKOHBI COXpPAHECHMUSI.

Mexanuueckue KojieOauus U BOJHBL"

53

MarsuTtHoe 1moJje

54

HanpasiieHue Toka 1 HalnpaBlleHUE
JIMHUI €r0 MarHUTHOTO MOJIS.
JlelicTBME€ MarHUTHOTO TTOJIS Ha
IIPOBOJAHMK C TOKOM U
JBUKYITYIOCS 3apSyKEHHYIO
gactuny. Cuita Amnepa u cuia
Jlopenua

55

OOHapyKeHrne MarHUTHOTO TTOJIS TT0
€ro JEHCTBUIO Ha 3JIEKTPUYECKUN
TOK.

56

NHayKnys MaraHuTHOTO MOJIS.

57

MarsuTHbsIA HOTOK.

58

DneKTpoMarHuTHask UHIYKITHUS.
SIBneHue 3NeKTPOMArHUTHON
unnykiuu. Onbitel Gapages

59

IIpaBuio Jlenna

60

Jlaboparopuas padota «3yueHue
SIBIICHHSI AJICKTPOMArHUTHOU
1503010900707 03

61

SIByIeHNE CAaMOWHTYKIINH.




62

DNEeKTPOTeHEPATOP.

63

Tpanchopmarop.

64

OnpiTel @apanes. 3aKoH
3JIEKTPOMArHUTHON MHYKIHH.
[IpaBuiio Jlenna

65

Onexrporeneparop. Criocoobl

MMOJIy4CHUA SHGKTpI/I‘{CCKOIZMSHepFHH.

DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
DHEPTUU

66

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMArHUTHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

67

CsolicTBa QJICKTPOMArduTHBIX BOJIH

68

Ypok-koHpepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonb30BaHue 3IEKTPOMArHUTHBIX
BOJIH JIJIs COTOBOM CBsI3U"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

69

VYpok-uccnenosanue "Uzyuenue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C
TIOMOIIIHI0 MOOMIIBHOTO TesrehoHa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

70

Pemenue 3agau Ha onpenesieHne
YacTOTHI U JJIUHBI
AIEKTPOMATHUTHOM BOJIHBI

71

DneKTpOMarHuTHast IpUpPoO/ia CBETA.
Ckopoctb cBera. BosmHoBBIE
CBOMCTBA CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

72

[Ipenomienue cBera. 3akoH
TpEJIOMJICHUS CBETa

73

PaznioxxeHne 6eJ1oro cBeTa B CIIEKTP.
Omnbitel HetoToHa. Croxxenue
CIEKTPaJIbHBIX 1[BETOB. /lucnepcus
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c




JlabopaTtopHast pabota "ONbITHI 11O
pa3IoKEHUI0 0eJI0ro CBeTa B CIIEKTP

bu6mmoreka [IOK

74 1 BOCLPUATHIO LIBCTA LIPCIMCTOB https://m.edsoo.ru/ff0c0e2a
IIPU UX HAOJIIOJICHUHU Yepe3
[[BETOBBIC (DHIIHTPHI"
VYpok-npaktukym "BoaHoBble
75 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepeHys u auppaxuus”
76 OmnwiTel Pe3epdopaa v muranerapHas bubnuotexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
77 [Tocrynater bopa. Mozaens aroma
bopa
s | oo s ormoneme e B LOK
' ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
79 VYpok-npaktukyMm "Habmrogenue bubnuotexa [JOK
CHEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
80 PagnoakTHBHOCTD U €€ BHBI bubmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
’1 Crpoenue aToMHOTO sipa. bubnuoteka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
32 PanroakTrBHBIE TPEBpAILICHUS. bu6mmoreka [IOK
H3otomst https://m.edsoo.ru/ff0clal4
33 Pemenue 3aga4 o teme: bu6mmoreka [IOK
"PannoakTuBHBIC peBpanieHus" https://m.edsoo.ru/ff0c1b4a
84 Ilepuon nonypacnana
85 Eg)aoigssg;ﬁ:g iﬁn eHHUS B bubmorexa LIOK
! yi " https://m.edsoo.ru/ff0c2126
IPUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakuu. 3aKOHBI Bubmorexa LIOK
86 COXpaHEHHUs 3apsJ0BOrO U

MaCCOBOI'O YHCCI

https://m.edsoo.ru/ff0c1c58




87

3H€pFI/I$[ CBs3U AaTOMHBIX AOCP.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

88

CBs13b MacChHl U OHCPI'NH

89

Pemenue 3agau no teme "SnepHeie
peakiuun"

90

Peakuuu cunTte3a u neneHus saep.
Hctounuku sueprun CosHIA U
3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepenuus "SAnepras
sHepreTuka. JleicTBus
PaAMOAKTUBHBIX U3JIyY€HUHN Ha
JKUBBIC OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEeKTPOMarHUTHOE MoJI€.
DJIEKTPOMAarHUTHBIC BOJIHBI.
KBanTtoBrie saBicHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpsHas pabora o Teme
"DEeKTPOMarHuTHOE MOJIE.
DIIEKTPOMArHUTHBIE BOJIHBI.
KBaHToBbIC siBIEHUSA"

94

[ToBTOpEeHME, 0OOOIIEHNE.
JlaboparopHbie pabOTHI IO KypCy
"Bzaumoneicrtaue tea"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6odmenue. Pemenue
pacYeTHBIX U Ka4CCTBCHHBIX 3a/1a4
1o Teme ""TeroBbie mporecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6odmenue. Pemenue
pacYeTHBIX U Ka4eCTBCHHBIX 3a/1a4
o Teme "KII/] TemnoBbeix
nBurareiein”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTropenue, 0600menue. Pemenne
pacueTHBIX M KaYECTBEHHBIX 33144

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




no teme "KIIJ] anekrpoycraHOBOK"

[ToBTOpenue, oboduIeHNKE.

bu6mmoreka [IOK
8 {Ia60paT0pHLIe pa60,,TH Ho xypey ! ! https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIC SIBJICHUS
o | Moo sSebueme ribom= | Busorea 101
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
100 | roneremmn no rewe oncbammnn | 1 Bu6miorerca LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
01 | roreremm no ewe Camomne | 1 BuGamorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOpenue, o6obuienue. Padora c
102 TekcTaMu 1o TeMme "KBaHToBas u 1
anepHas pusuka"
OBILIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HIHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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