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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (pu3nke Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMM K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON porpammsl, rpenactaBieHHbIX B PI'OC OO0, a Taxxke ¢ yuérom peaepanbHOn
paboueii mporpamMmMbl Bociutanus U Konuenuuu npenogaBanus yueOHoro npeamera «Duszmkar.

Conepkanrie  mporpaMmbl 1o (U3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYalOMIMXCSl M OpraHu3alMio HM3y4eHus (U3MKH Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMe mo ¢u3nMKe yUuTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanmit DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTarTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIe  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00Opa3oBaHMS.

[Iporpamma no ¢u3MKe yCTaHABIMBACT paclpelesieHHe yueOHOTo MaTepuana Mo TrojaaM
oOyueHust (10 Kiaccam), NpeIJiaraeT NPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHUS TeM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS IPEIMETHOTO COJEP>KaHUS U YU€TEe BO3PACTHBIX 0COOEHHOCTEN
oOydJaronuxcsi.

[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOIUYECKOHN MOMOIIH YUUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

Ou3uKa SBISIETCS CUCTEMOOOPA3YIOIIUM AJIs €CTECTBEHHO-HAYYHBIX YU€OHBIX TPEIMETOB,
MOCKOJIbKY (pU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3Y4aeMbIX XMUMHEH,
Ouonorueli, actpoHoMueil 1 GpuU3MUecKoil reorpadueii, BHOCUT BKJaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, TPEAOCTaBIseT HambOosee SICHble 00pa3lbl MPUMEHEHHsS HAy4yHOrO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUH 0 MUpE.

Onna U3 TIaBHBIX 3a7a4 (PU3UYECKOTO 0Opa3oBaHMs B CTPYKType oOmiero odpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHOW TPaMOTHOCTM M MHTEpeca K HayKe Yy
00yJaromuxcs.

Nzyuyenune ¢u3uku Ha 0a30BOM YpOBHE IMpENAIoOJiaraeT OBJIaJIeHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!

® HAy4YHO OOBACHSATH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® UHTEPHPETUPOBATH JAaHHBIE W KCIOJb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS

IMOJIYYCHH BBIBOOOB.



Ilenn wm3yuyeHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs OMpEETICHBI B

Konnenuuu npenonaBanus yue6Horo nmpeamera «®usnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX

Poccuiickoit ®enepaunu, pealu3ylOIIUX OCHOBHBIE 00I1€00pa30BaTebHbIE TPOrPaMMBI,

yTBepKAEHHOW pemienreM Komnernn MunncrtepctBa npocsemenuss Poccuiickoit denepanyu

(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).

Henu nzydyenus pU3NKu:

npuoOpeTEeHNe WHTEpeca W CTPEeMIICHUS OOYYaromMXCsi K HAydHOMY H3yYCHHIO
MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHuid U (opmupoBaHUe
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yibTaTa U3Y4Y€HHUsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

dbopMupoBaHUe MpeACTaBICHUN O POiaM GU3MKU JUIsl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BuUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymer mnpodeccHoHaTbHON
JeSTeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM

HaIlrpaBJICHHUH.

JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETro

00pa3oBaHUs 00eCIeUnBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

nproOpeTeHne 3HaHUH O IMCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHHUECKUX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHne YMEHHH ONMUChIBaTh W OOBSACHATh (PU3WUYECKHE SBICHUS C
UCIIOJIb30BaHUEM IOJTyYCHHBIX 3HAaHU;

OCBOCHHE METOJIOB DEUICHHS IPOCTEHINNX pacu€THBIX 3a7ad C HCIOIb30BAaHUEM
(GU3NIECKUX MOJIEIICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BuUTHE yMEHHWH HaOJIOJaTh TPHPOTHBIC SBJICHHUS ¥  BBINOJIHSATH  OIIBITHI,
nJabopaTopHble pabOThl M AIKCICPUMEHTAIBHBIC HCCICAOBAHUS C HCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PUOOPOB;

OCBOCHHME MPHEMOB PAaOOTHI ¢ HMH(pOpManue (U3NIECKOro COAEp)KaHUs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTHIKEHUSX (U3MKH, aHAIN3 M KPUTHUECKOE
OlLICHUBaHKE WHPOPMALINY;

3HAKOMCTBO O cepaMu MpodeCCHOHATHHON AEITeIHHOCTH, CBSI3aHHBIMU C (DU3UKOM,

U COBPCMCHHBIMHA TCXHOJIOTUAMU, OCHOBAHHBIMHU HAa NOCTHUIKCHUAX (bHBH‘-IGCKOfI HAayKH.



Ha u3ydenue ¢usuku (6a30BbINi YpOBEHB) Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezeno), B 8 kiacce — 68 dacoB (2 4aca B
Henento), B 9 kinacce — 102 vaca (3 yaca B HeIenIo).

[Ipennaraemslii B mporpamme 1o (Hpu3uKe mepeueHb Ja00opaTOPHBIX PadOT U OMBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYUTEIb JeJaeT BBHIOOpP MpPOBEACHHS JaOOPATOpPHBIX paboOT
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJaIOIINXCs, CIIUCKA SKCIIEPUMEHTAITLHBIX

3aJJaHMi, TIpeyIaraéMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.

COJEPKAHUE ObYYEHUA

7 KJIACC

Paznen 1. ®usuka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupojne. SAsnenus npupozasl. Ousnyeckue SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, FTEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BenWuuHBL. 3Mmepenue ¢usnueckux BeauunH. Du3nyeckue NPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA €IUHUIL.

Kak ¢usuka u apyrue eCTeCTBEHHbIE HAyKH W3YYalOT MPUPOAY. EcTecTBEHHO-HAaydHBIH
METOJI TIO3HAHWS: HaOIIOJeHHE, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMKCHHE THIIOTE3,
9KCIIEPUMEHT 10 TpPOBEpKEe TUIOTe3, O0ObsiAcHeHHue HalOmogaemMoro spieHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBICHHUS.

2. @®wusndeckue MpuOOPHI U MPOIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM M IU(PPOBHIM

puOOpOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue MEeHBI ACTCHUS MKAIBI U3MEPUTEIBHOTO TpUOOopa.

N3MepeHne paccTosTHUMN.
N3mepenne 00bEMa )XKUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MalbIX TEJ.

A

N3mepenune temmeparypsl OpU TMOMOIIM >KUJKOCTHOTO TEpMOMETpa M JaT4yHKa
TEMIIEpaTyphl.
6. IlpoBeneHue wuccieOBaHUS MO TMPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA IIApHKa,

MYIMCHHOI'O TOPU30HTAJIBHO, TEM GOHBI_HC, yeM OOJIBIIE BEICOTA IMyCKa.



Pasznea 2. [IepBoHayaibHbIE CBEJACHUS 0 CTPOCHUU BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenue dactui BemiecTBa. CBA3b CKOPOCTHM JIBUKEHHS YacTUI[ C TEeMIEpaTypoOu.
bpoyHoBckoe nBwxkenue, nuddysus. B3anMmoaeiicTBue YacTHI[ BeUIECTBA: MPUTHKEHUE W
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(kpucTamnyeckux) Teia. B3auMocBs3b MeEXIy CBONCTBAMHM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

JHemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JABUKCHUSI.

2. Hab6mogenue nuddysun.

3. HaGnronenue siBiIeHUA, OOBSICHSIONIMXCS MPUTSHKCHUEM WA OTTAIKMBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. Omenka nuamMeTpa aToMa METOJIOM PsIIOB (C UCMIOIb30BaHUEM (poTorpaduii).

2. OmbIThI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OmnbITl IO OOHAPYKEHUIO JCUCTBHS CUIT MOJIEKYIISIPHOTO MPUTSIKECHUS.

Paznen 3. /IBu:keHHe U B3aUMO/ieilicTBHE TeJl.

Mexannueckoe JBHkeHue. PaBHOMepHOe M HepaBHOMEpHOE JIBHKEHUE. CKOpOCTb.
Cpenusist CKOpOCTh TPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SIBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumoneicTBHE Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BELIECTBA.

Cwia Kak XapakTepucTuka B3aumoneucTBus Teil. Cuna ymnpyroctd u 3akoH [yka.
N3mepenue cuibl ¢ MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS U cujia TshkecTu. Cuita TSKECTH
Ha Apyrux mia"etax. Bec tena. HeBecomocTs. CiioxkeHue Cuil, HalpaBJICHHBIX MO0 OJHOM MPSIMOIA.
PaBHopelictByromas cui. Cuna tpenus. TpeHue cKobKeHus U TpeHue nokos. Tpenue B nmpupoze
U TEXHHKE.

Hemoncmpayuu.

1. HaOmromeHne MexaHHYECKOTO ABWKEHUS Tela.

2. H3mMmepeHune CKOPOCTH MPAMOJUHEHHOTO IBHYKEHUS.

3. HalGnronenue siBneHUs: HHEPIUU.



4. HalGmoaeHne n3MEHEHUsI CKOPOCTH MPY B3aUMOJICHCTBUU TEI.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBHIO TEI.
6. CroxeHue Cul, HallpaBJIEHHBIX 110 OJHOMN NPSMOIL.
Jlabopamopnwvie padbomot u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMKEHUS (IIapuKa B >KUIKOCTH, MOJENU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjanee).

2. OmpeneneHue CpefHEd CKOPOCTH CKOJBKEHHs OpycKa WM IIapuKa IO HAKJIOHHON
MIJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPIOTO Tea.

4. OmpITbl, JEMOHCTPUPYIONIUE 3aBHCUMOCTh PACTsDKEHUs (Aedopmariui) npy>KUHBI OT
IIPUJIOKEHHOMN CHUJIBI.

5. OneIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tena U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Hasnenne. CriocoObl yMEHBIIICHUS U yBETUYCHUS JIaBieHus. [[aBinenue ra3za. 3aBUCUMOCTb
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBneHus TBEPIABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackamsa. IIHeBMaTnueckne MamiMHbBL. 3aBUCUMOCTb JABJICHUS YKUJIKOCTH OT
ryOunbl.  ['mapocrarmueckuit  mapagokc. CooOmaromecs cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpUUUHBI CyIIECTBOBAHHS BO3IYIIHOW
o6onoukn 3emnu. Ombir Toppuyennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBJIGHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBICHUSL.

JlelicTBHE )XKUJIKOCTH M Tra3a Ha TOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBuCHMOCTbH JaBJIEHMS raza OT TEMIIEPATYPHI.

[lepenada naBiaeHUs KUIKOCTHIO U Fa30M.
Coo0bmraroniecs: CoCy/Ibl.
I'mopasnuueckuii nmpecc.

[IposiBieHue neicTBrst aTMOC(HEPHOTO JaBICHUS.

S ok w

3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Telna |
IJIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CUJIbI BECY BBITECHEHHOMN KUIKOCTH.



8.

YciaoBue IUIaBaHWA TeJ: INIaBaHUE HIIH IOrpy>X€HUEC TCI B 3aBUCUMOCTH OT

COOTHOILIEHUS INIOTHOCTEH Tejaa 1 KHUIOKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJEe OT 00bEMa MOrpyKEHHON B KUAKOCTb
4acTH Tena.

OmnpeneneHne BHITAIKUBAIOUIEH CHUJIBL, JCHCTBYIOLIEH Ha TENO, IMOTIPYKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CUJIBI, AEHCTBYIONIEH HA TEJIO B dKUKOCTH,
OT Macchl Tena.

OneIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIBI, JEMCTBYIOLIEH Ha
TEJIO B ’KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YACTH Tella U OT IIOTHOCTH
KUJKOCTH.

KoHncTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHHME JIOAKA M OIpEACIICHUuE €€

IPY30I0ABbEMHOCTH.

Pa3nea 5. PaGoTa m MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 0J0K, HaKJIIOHHAs! MII0CKOCTh. [IpaBuiio paBHOBeCHsI phIyara.

[Ipumenenne mnpaBuia paBHOBECUS pbluara K OJOKy. «3osotoe mpaBuiioy» MmexaHuku. KITJI

MMPOCTBIX MCXaHU3MOB. HpOCTBIG MCXaHHU3MHBI B 6I>ITy U TCXHHUKCE.

Mexannueckast sHeprusi. Kunetnueckas v noreHiuaibtas sueprus. [IpeBpaiienue oqiHOro

BHJ/Ia MEXaHWYECKOM YHEPTUH B IPYroi. 3aKOH COXPaHEHUS YIHEPTUHU B MEXAHHKE.

Hemoncmpayuu.

1.

[IpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1.

Omnpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [BIIKEHUM Tela IO
TOPU30HTAIILHON ITIOBEPXHOCTH.

HccnenoBanue ycioBUil paBHOBECHS pblyara.

N3mepenne KITJ] HaKTOHHOM TIJIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTHH.



8 KUIACC

Pa3nen 6. TenioBbie IBJIEHHUA.

OCHOBHBIE TTOJI0KEHUS MOJICKYJISIPHO--KHHETUYECKOW TEOPUM CTPOEHUS BelecTBa. Macca
M pa3Mepbl aTOMOB U MOJeKyd. ONbIThl, MNOATBEPXKAAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOTO, )KHUJIKOTO B Ta3000pa3HOTO COCTOSIHUMN BellecTBa. Kpucramimaeckue u
amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUNA
MOJIEKYJISIPHO--KMHETHYECKOM Teopur. (CMmauvBaHME W KaNWUISIpHBIE sIBIEHUs. TemninoBoe
pacuIMpeHme 1 cxxarue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUKEHUS YaCTUILL.
BryTtpennsis sneprusi. CriocoObl H”3MEHEHHsI BHYTPEHHEH YHEPTUHU: TETUIONEpe1ada U COBEpIICHNE
pabotel. Bubl Temionepenaun: TeI0NpOBOAHOCTh, KOHBEKIIHS, U3TYUCHUE.

KoanuectBo Temnorsl. YaenpHas TEIUIOEMKOCTHL BEIIECTBA. 1eIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [lnaBneHune u OTBEpAECBAHHME KPHUCTATUTMUECKUX
BCIIIECTB. YJENbHas TemioTa IuiaBieHus. [lapooOpa3oBanune u KoHAeHcamus. VcmapeHwue.
Kunenune. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(EpHOTO JaBJICHUS.

BnaxnocTs Bo3ayxa.

DOHeprus TOmMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.

[Tpuntuner pabotel TerumoBbix ABuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEIH U 3alIUTa OKPY>Karolel cpeibl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHs SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JBUKCHUSI.

Hab6mronenue nuddys3un.

HaGmronenue siBIeHU cMaqiBaHUS ¥ KaWILIISIPHBIX SBICHUH.

Hab6nronenue TenioBoro pacimpeHust Tel.

W3menenne naBiaeHus ra3a mpyu K3MEHEHHH 00bEMa M HAarpEeBaHUH WA OXJIAXKICHHUH.
[IpaBuna uzmepeHus TeMnepaTypsol.

Bunael renonepenaun.

OxJaxieHre mpyu CoOBEpIICHUHN pabOTHI.

o 2o n kWD

HarpeBanue npu coBepuieHr# padOThl BHEUTHUMH CHUJIAMH.

10. CpaBHEHME TEIIIOEMKOCTEN pa3IMUYHbBIX BELECTB.



11. HaOmroneune KuIeHus.

12. HabnrozieHre moCTOSIHCTBA TeMIIepaTyphl PH IJIaBICHUH.

13. Monenu TeniaoBbIX ABUTATEIIEH.

Jlabopamopnwvie padbomot u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO ACHUCTBHUS CHUJT MOJICKYJIIPHOTO TIPHUTSHKCHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WJTU caxapa.

OnBbITH MO HAOIIOEHUIO TETLIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TE.

OrnpenenieHne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

nok WD

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIaKICHUS.
6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA KHUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HaOmroneHue M3MeHEHHUsT BHYTPEHHEW DHEPruU Tejla B PE3yJIbTaTe TeIulonepeaadun 1

paboThI BHELTHUX CHIL.

8. MHccnenoBanue siBICHUS TEINIOOOMEHA PU CMEIIMBAHUY XOJIOJHON U ropsiueii BOIBI.

9. OrmpeneneHne KOJWYECTBA TEIUIOTHI, IMOJTYYCHHOTO BOJOW TIPH TEIJIOOOMEHE C

HarpeTbIM METAJUNINYECKUM LIUINHAPOM.

10. Onpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca ucrnapeHusl.

12. Onpenenenre OTHOCUTEIBLHON BIIAXKHOCTH BO3/1yXa.

13. Onpenenenne yneabHOM TEIIOTHI IJIABJICHUS JIbJA.

Pa3nen 7. DinekTpuyecKkue M MATHUTHBIC SIBJICHHS.

Onexrpuzanus Tei. J{Ba poja 31eKTpUUECKUX 3apsa0B. B3aumozeiicTBue 3apsKEHHBIX TEN.
3akon KynoHna (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYUHBI 3apsA0B U
pPAcCTOSIHUSA MEXIY TeJlaMu).

Onexrpuueckoe nose. HanpsxEHHOCTh 3nexkTpryeckoro nois. IIpuHuun cynepno3unun
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM yYpOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM sieKkTpuueckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKa. McTouHMKH
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro ToKa (TEMIoBOE, XMMUYECKOE, MarHuTHOE).

DJIEKTPUUYECKUHN TOK B )KHIKOCTAX U razax.



Onektpuueckas 1enb. Cuna Toka. OJEeKTpuyeckoe Hamnpsbkenne. ConpoTUBICHUE
MpPOBOJIHUKA. YIEIbHOE COMNPOTUBIEHUE BellecTBa. 3akoH Owma g ydacTKa LEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TPOBOJHUKOB.

PaboTa 1 MomHOCTE 37eKTpruYecKoro Toka. 3akoH [[xoyns—JIeHma. DnekTpudyeckue 1nenu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHbIE MarHuTHl. B3auMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe AJis1 ®KU3HU Ha 3emie. OnbIiT Dpcerena. MaruutHoe mnose
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[€eCTBHE MArHUTHOIO ITOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTElb IOCTOSHHOTO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTesIeH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Oneiter  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenna.
OnektporedHeparop. CrnocoObl TONYYSHHUS JJICKTPUUYCCKON HHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnextpusauus Ten.

JIBa poJia aEeKTPUYECKUX 3apsA0B U B3aUMOJECHCTBHE 3apsKEHHBIX TElL.
Y CTpolcTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DNEeKTpOCTaTUYECKass UHTYKLIUSL.

3aK0OH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.

[IpoBOTHUKY M AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOUYHUKY ITOCTOSIHHOTO TOKA.

A S A G

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

—_
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. DNEKTPUYECKUM TOK B KUJIKOCTH.

11. I'a30BbIit pa3ps.

12. 3mepeHue CUuilbl TOKa aMIIepMETPOM.

13. MI3mepeHne aIeKTpUYECKOro HANPSKEHUSI BOJIbTMETPOM.

14. PeoctaT u Mara3uH CONpOTUBIICHUMA.

15. B3aumoencTBre NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBanne HEBO3MOKHOCTH Pa3JIEIeHUs [TOJIFOCOB MarHUTA.
17. MonenupoBaHuE MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OnsiT Opcrena.

19. MarauTHOE 1oJie TOKa. DJIEKTPOMArHuT.

20. JleficTBuE MarHUTHOTO IOJIsI HA IPOBOAHUK C TOKOM.



21.
22.
23.
24.
25.

DIIEeKTPOABUTATENH IIOCTOSTHHOTO TOKA.

UccnenoBanue siBIeHUS 3EKTPOMArHUTHOW UHTYKIIUH.

Omnbitel @apages.

3aBUCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.

DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

S ok w

10.
11.
12.

13.
14.

15

16.
17.

18.
19.
20.

21

OnbITh IO HAOIIOAEHUIO SJICKTPU3ALUH TET UHAYKLIUEH U IPU CONTPUKOCHOBEHUH.
HccnenoBanue qeiHCTBUS 3JIEKTPUUECKOTO MOJIS HA TPOBOJIHUKH U JUDJIEKTPUKH.
CoOopka u mpoBepKa pabOThI ANEKTPUICCKOM IS MOCTOSHHOTO TOKA.

W3mepeHue u peryaupoBaHUe CHIIBI TOKA.

N3mepenue u perynupoBaHue HAMPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYLIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HanpsHKEHUs Ha Pe3UCcTope.

OnbITEl, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIGKTPHUECKOTO  COMPOTHBIICHUS
IPOBOJHHKA OT €TI0 JITUHBI, IJIOIIAIU ITONIEPEUYHOr0 CEUEHHs U MaTepHraa.

[TpoBepka mpaBuiia CI0KEHUSI HAMIPSHKEHUN TTPU MTOCTIEA0BATEIHLHOM COETUHEHUH IBYX
PE3UCTOPOB.

[TpoBepka mpaBwiIa 1Jis1 CUIIBI TOKA MPU MapalIeTbHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

Omnpenenenre MOIIHOCTH 3JEKTPUUECKOTO TOKa, BBIIETSIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HYILETO Yepe3 JIaMIOUKY, OT HallpPsDKEHUS Ha
HEW.

Omnpenenenne KIIJ[ narpeBaTens.

I/ICCJ'ICI[OBaHI/Ie Mar"duTHOI'O BSaHMOHCﬁCTBHH IIOCTOSAHHBIX MarHuTOB.

. I/ISYIICHI/IC MAariuTHOrO TII0JIiI IOCTOSAHHBIX MAarHuTOB IIpU HX O6L€,HI/IHCHI/II/I n

pa3aeNeHunn.

WccnenoBanue neicTBUS 2JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnBbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJIEUCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA M HANPABJICHUs TOKA B KaTYIIIKE.

N3ydyenue neiicTBUS MarHUTHOTO I10JISI HA IPOBOJAHUK C TOKOM.

KoncrpyupoBanue u u3yueHue paboThl 3JIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTAHOBKH.

. OneITEl IO HUCCICIOBAHUIO SABJIICHUA 3J'ICKTpOM3FHPITHOI>i HHAYKOHUHU: HUCCICAOBAHHC

W3MEHECHHI 3HAUYCHUS U HaIlpaBJICHUA UHAYKIITUOHHOI'O TOKaA.



9 KVIACC

Pa3nen 8. Mexanuyeckue siBJIeHUS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIIBHOCTh
MEXaHUYECKOro JABWKEHHUS. PaBHOMEpHOE MpsIMOJMHENWHOE JABWXKEeHHE. HepaBHOMepHOE
npsiMoJIMHEeHOe JBH>keHHe. CpelHsii W MrHOBEHHAas CKOPOCTh Tejda NpU HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoJinHeliHOe BkeHne. CBoOoaHOe nagenue. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOcTH. [lepuon m yacrora oOpamenus. Jlunelinas u
yriioBasi CKOpocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHE.

IlepBoiii 3akoH HeroTona. Bropoii 3akon Herotona. Tpetuii 3akon Hetotona. [lpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cujia TPEHUs CKOJbXEHHSA, CHUJIAa TPEHHUS
MOKOS1, APYTHE BUAbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocTs. HeBecoMOCTh 1 eperpy3KkH.

PaBHOBecue MaTepuanbHOi TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. M3menenne mmnynbca. UMmynbc cuiibl. 3aKOH COXPaHEHHS MMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa CWII TSDKECTH, ynpyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHIManbHAs SHEPrus Tejia, MOTHSATOTO HaJ TOBEPXHOCTBIO 3EMIIH.
[ToTreHmanpHas sHEeprus cxaToil npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPIHUH.

Hemoncmpayuu.

1. HaGnroneHre MeXaHHMYECKOTO ABM)KCHUS TEJIa OTHOCUTEIILHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHUE NyTEH U TPACKTOPUN IBUKEHHUS OJHOTO U TOrO K€ Tejla OTHOCHUTEIBHO
Pa3HBIX TEN OTCUETA.

N3mepenune ckopocTy U yCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHUS.
UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO ABUKECHUS.

HabGnronenue aBuXeHUs Tena Mo OKPYKHOCTH.

S » kW

Habnronenne MexaHW4YeCKUX SBJICHHUM, MPOUCXOAIINX B cucTeMe oTcueTa «Tenmexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIBHO KaOMHeTa (PU3UKH.



10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTbH YCKOPEHHMS T€la OT MAcChl Tela U AECHCTBYIONIEH HA HETO CUJIBI.
HabmioneHue paBeHCTBa CHII TPU B3aUMOJICHCTBUH Tell.

M3menenue Beca Tena Ipu YCKOPEHHOM JIBHKCHUH.

[lepenaua nmnysnbca Ipu B3aUMOJEHCTBUU TEI.

[IpeoOpazoBanHms YHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHne UMIyJbca MPU HEYNPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMITYJIbca MTPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
Habmioienue peakTHBHOTO ABH)KEHUS.

CoxpaHeHHEe MEXaHUYECKOM SHEPTUHU TTPH CBOOOIHOM I1a/ICHUH.

CoxpaHeHne MEXaHUYECKOW IHEPTUH MPH JBH)KEHUU TeJla MO/ A€HCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoncTpynpoBanue Tpakra [Uisl pasroHa U JalIbHEWUIIET0 PaBHOMEPHOIO JBUKCHHS
HIaApUKA WIH TEIEKKH.

Onpenenenue cpenHeld CKOPOCTH CKOJBXEHHsSI OpycKa WM JBFDKEHHUS IIapUKa I10
HaKJIOHHOM IJIOCKOCTH.

Omnpenenenne ycKOpeHHUs Teja IMPU PaBHOYCKOPEHHOM JABM)KEHHUH MO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBHKEHUH Oe3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka runoTessl: €Cliv MpU PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 Ha4allbHOM CKOPOCTH
MyTH OTHOCATCA KaK PsJl HEUETHBIX YHCEI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHI
OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI HOPMAaJbHOI'O
JTaBJICHMUSL.

Onpenenenne ko3P hUIMEHTa TPESHUS CKOTbKCHUS.

Ornpenenenne ;kECTKOCTU MPYKUHBI.

Onpenenenne paOOTHl CUIBI TPEHUS TIPU PABHOMEPHOM [BIDKEHUHM Tela II0
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYTOCTH NpPU MOABEME Tpy3a C HCIOIb30BAHUEM
HETOJIBIYKHOTO U MOIBIKHOTO OJIOKOB.

N3ydenne 3akoHa cOXpaHEHUS SHEPTUU.

Pa3zgen 9. Mexann4ueckue KoJ1e0aHus U BOJIHBI.



KonebarenbHoe nBwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: MEPHOJ, 4acTOTa,

aMIuTyna. MaremMaTudecKuil M NpPYKUHHBIM MasTHUKU. [IpeBpaiieHue 5sHEprum Inpu

KOJIE0ATEIIbHOM IBUXKECHUM.

3aryxatomue konebanus. Beinyxnenasle konebanus. Pesonanc. MexaHu4eckue BOJIHEI.

CaolicTBa MexaHn4yeckux BOJIH. [IpoosibHBIE M MTONIEpEeYHbIEe BOIHBI. [[JTMHA BOJHBI U CKOPOCTh

€€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHA. OTpaskeHue 3Byka. IH(ppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

l.

S

Hab6nronenue konebanuii Te Mo 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaGmronenne BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.

PacnipocTpaHeHre mpo0IbHBIX M MTONIEPEYHBIX BOJIH (HA MOJICIIH).

Habmo1eHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

l.
2.

7.

Omnpenenenne 4acToThl U Meproia KojaeOaHuit MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Meproia KojaeOaHui Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TNEpHOAA KoJeOaHWI MOIBEIICHHOIO K HUTH Tpy3a OT
JUTMHBI HATH.

HccnenoBanue 3aBUCUMOCTH MEpHOJA KOJeOaHUH MPY)KMHHOTO MasTHHKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH TEpHOAA KOJIOaHWU Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Ipy3a.

OnBbIThI, AEMOHCTPUPYIOIINE 3aBUCMOCTD NepHo/ia KoieOaHu| MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

Pa3nen 10. Di1eKTpOMAarHuTHOE 10JIe M JIEKTPOMATHUTHbBIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BoJH. [IIkana 35eKTpoMarHuTHBIX BOJIH. Vcrionbp30BaHue 3JIEKTPOMArHUTHBIX BOJIH J1JI1 COTOBOM

CBA3H.

DnexkTpoMarHuTHas mpupoaa csera. CkopocTs cBeTa. BoHOBBIE CBOMCTBa CBETA.

Hemoncmpayuu.

l.
2.

CBolCTBA 2JIEKTPOMAarHUTHBIX BOJIH.

BoJsHoBEIE CBOMCTBA CBETA.



Jlabopamopnwvie pabomot u onvimel.
1. V3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.
Pasznen 11. CBeToBLI€e IBJICHHS.
JlyueBas moxenb cBera. Mcrounuku cpeta. [IpsMonMHEiHOE pacnpoCTpaHEHHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTpa)KEHHS CBETA.
[Ipenomnenue cBera. 3aKoH npenomiieHus cBeTa. [lolHOe BHYTpEeHHEE OTpa’KEHUE CBETA.
Hcnonp3oBanue NOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOAX.
Jlunza. Xox nydeir B ymn3e. OnTuyeckas cucreMa (oroammapara, MHUKPOCKOMa H
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. Cll0KEHHE CIIEKTPAIBHBIX 1[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
1. TlpsamonnHeNHOE paclpOCTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Monmyyenne n300pa>keHMiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
[Ipenominenue cBera.
ONTUYECKUN CBETOBOJI.
Xon styueit B coOuparomiei TuHse.
Xoq JIydeil B paccenBarolle JIMH3E.

[TomyyeHnue n300pakeHUIA ¢ TOMOIIBIO JIMH3.

° ®» 2o »n kWD

[Tpuntun neiicTBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.

10. Mopnensb rinasa.

11. Pa3noxeHnue 6enoro cBera B CIEKTP.

12. TTonmy4ueHue 6€10T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTHU yTIJla OTPAXKEHHUS CBETOBOTO JIyda OT yrijia MaJeHHusl.

2. HW3ydenue xapakTepUCTUK N300paKEHUS MTPEeIMETa B TNIOCKOM 3epKalle.

(O8]

HccnenoBanue 3aBUCHMOCTH YTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJia MajeHHus Ha
TPaHUIIE «BO3TYyX—CTECKIIO.

[Tonydenue n300paxeHuii ¢ MOMOIIBIO COOUPAOIIEH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OnBITHI O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

NS s

OnBITEL 110 BOCIIPHUATHUIO LBETAa MPEAMCETOB IIPpU HUX Ha6J'IIOI[CHI/II/I 4Yepe3 IBETOBLIC

(GUIBTPBIL.



Pa3nen 12. KBaHTOBLIE SIBJIEHUS.

OmnsiThl Pesepdopna n mmanerapHas mozaens aroma. Moaens atoma bopa. Mcemyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaThle CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjapa.
Hyknonnass Mopnens aroMHoro sigpa. M3orombsl. PamnoaktuBHBIE TpeBpaieHus. Ilepuop
[0JIypacnaaa aTOMHBIX sIIEp.

SAnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsAJ0BOI0 M MacCOBOIO YHMCE. DHEPIHUsl CBA3U
aTOMHBIX si7ep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHtes3a u nenenus saep. icrouHnku sHeprun
CouHIia ¥ 3BE31.

Snepuas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U31yYECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U31y4€HUS U MOTJIOICHHUS.

CrexTpsl pa3IM4yHbIX T'a30B.
CnexTp Bogopo/a.
Habmionenue TpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOMUX U3TyYCHUM.

A

Perucrpanus n3inydeHus IpupOJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HabmioneHue CIUTONIHBIX U JIMHEHUYATHIX CIEKTPOB M3IIy4EHHUS.

2. HWccnepoBaHue TpPEKOB: HM3MEPEHHE HHEPrHMHM YacTHIBI MO TOPMO3HOMY NyTH (MO

dboTorpadusim).

3. HM3mepenue paguoakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 AN MOIYTb.

[ToBTOpUTENBEHO--00001IAIONINIT  MOAYdb MpeAHa3HAUeH J[UId CUCTeMaTH3aluu U
0000111eHUS TPEIMETHOTO COICPKAHUSI U OIbITa IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU
BCEro Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUINXCsl, BHIOPABIINX 3TOT Y4eOHBINH PEAMET.

[Tpu n3ydeHnr TaHHOTO MOAYJISI PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI JESTEIILHOCTH,
HAa OCHOBE KOTOpBHIX oOOecneunBaeTcs JOCTHKEHUE TMPEIMETHBIX M  MeTalpeIMETHBIX
IUIAHUPYEMBIX pe3yJibTaTOB OO0y4eHHUs, (OPMHUPYETCS €CTECTBEHHOHAY4YHas TPaMOTHOCTB:
OCBOCHME HAYUHBIX METOJIOB MCCIIEIOBAHUS SIBICHUI IPUPOJIBI U TEXHUKH, OBJIAICHHE YMEHUSIMHU
OOBACHATH (PU3NUECKHE SBJICHUS, TPUMEHSSI IOJyYeHHbIE 3HAHUS, PeliaTh 33/1a4, B TOM YHUCIIE

Ka4C€CTBCHHBIC U DKCIICPUMEHTAJIbHBIC.



[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapakTep AAHHOTO pa3fielia peanusyercs 3a CYET Toro,
qTo OGy‘I&IOH_II/IGCH BBIITOJIHAIOT 3alaHUA, B KOTOPLIX UM NPCJIaracTcs:
Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN pPaclio3HaBaTh U HAyYHO OOBSACHITH (PU3HMUECKUE SIBICHUS
B OKpY’KarolIled MpUpoe U MOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUA (U3NYECKUX SIBJICHHUM, B TOM YHCIE IS
IMMPOBCPKHU TUIIOTE3 U MOJTYUCHUS TCOPCTHUYCCKUX BBIBOAOB;
O6’b$ICH$ITI> HAayYYHBIC OCHOBBI HaH60nee BaXHbIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOJIOFI/Iﬁ,
HaIpUMep, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB 3HEPTHUH HAa OCHOBE 3aKOHA

IMPEBpAIICHNA U COXpPaHCHHS BCEX U3BCCTHBIX BUJI0OB OHCPTHH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHWs HANpaBIeHO Ha

AOCTUIKCHUC IMYHOCTHBIX, MCTAITPCAMCETHLIX U NPCAMCTHBIX 06pa30BaTeJIBHI>IX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI
B pesymbraTte wu3ydeHus (QU3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyudatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE THYHOCTHBIE PE3YNIbTAThHI B YACTH:

1. ITaTpHOTHYECKOr0 BOCTIMTAHMS:

e T[pPOSABICHHE HHTEpEeCa K HCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHUCKOMN
(bU3UYECKON HAYKH;

® [IEHHOCTHOE OTHOIIEHHE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX--(DU3UKOB;

2. I'pamaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

® TOTOBHOCTh K AKTUBHOMY YyYacCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYUMBIX U
ITUYECKUX MPoOIIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUH (DU3HKY;

® 0CO3HaHUE BaXHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B ACSITEIIbHOCTUA YUEHOTO;

3. DCTeTH4eCKOro BOCIIUTAHUSA:

®  BOCIPHATHE ICTETUYECKUX Ka4eCTB (PU3NUECKON HAYKH: €€ TApMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4. LleHHOCTH HAYYHOTI'O MO3HAHUSA:

® OCO3HaAHHE ICHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUIIIEH COCTABIIAIOLIEH KYJIbTYpPHI;

® pa3BUTHE HAy4HOMH JTI0003HATEIHLHOCTH, MHTEPECa K HCCIEA0BATENbCKOM 1eATeIbHOCTH;



@®opMUPOBAHUS KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOT0 (JIArONOTYYHsI:
OCO3HaHHE I[EHHOCTH 0€30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpPE, BOXHOCTHU MpaBui 0€30MacHOr0 MOBEACHUS Ha TPAHCIOpPTE, Ha JIOpOTrax, C
AIIEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;
c(hopMUPOBAHHOCTH HaBbIKA peIIeKCHH, TPU3HAHKE CBOETO MPaBa Ha OITUOKY U TAKOTO
JKe MpaBa y JPYroro 4eoBeKa;

TpyaoBoro BOCIMTAHUA:

AaKTHBHOE y4acTHE B PEILICHUU MPAKTUUECKHX 3a]1a (B paMKax ceMbH, 00pa3oBaTebHOI
OpraHM3aly, ropoja, Kpas) TEXHOJIOTMYECKOW W coluaibHOW HampaBiIeHHOCTH,
TPEOYIOIMHMX B TOM YHCIIC U (PU3UICCKUX 3HAHUA,

MHTEpPEC K MPAKTUIECKOMY U3yUEHUIO TPo(heccuil, CBsI3aHHBIX C PU3UKON;
JKO0JI0rH4eCKOr0 BOCIIUTAHUSA:

OpUEHTAIMsl Ha MPUMEHEHHE (U3MYECKUX 3HAHWKM JUIsl pelIeHHs 3a1ad B 00JacTH
OKpYXKAaroIled Cpenpl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH WX BO3MOXKHBIX
IIOCJIEICTBUM 11 OKPYKAIOILEH Cpebl;

OCO3HaHHUE TTI00aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelleHus;
AlanTanuu K U3MEHSIOIMMCS YCI0BHSM COIMAIBLHOI M MPUPOIHON Cpeabl:
NOTPEOHOCTh BO B3aUMOJIEUCTBUU TPHU BBIOJHEHUU HCCIEIOBAaHUN U TMPOEKTOB
(bU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

MOBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JesITeIbHOCTD;
MOTPeOHOCTh B (POPMHUPOBAHWY HOBBIX 3HAHWM, B TOM 4HCIIe (OPMYIUPOBATH HJICH,
MOHSITHS, TUIIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSIX;

oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 0071aCTH (DU3HKY;
TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NYECKUX 3HAHMIA,
CTpEeMJICHHE aHAJIM3UPOBaTh W BBISIBIATH B3aUMOCBSI3U TPHUPOIBI, OOIIECTBA H
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUCCKUX 3HAHHMIA,

OLICHKA CBOMX JCHCTBUU C y4E€TOM BIIMSHUS HA OKPYKAIOIIYIO CPENy, BO3MOXKHBIX

r100adbHBIX HOCHGHCTBHﬁ.



METAINPEIMETHBIE PE3YJIbTATBI

B pesymbrate oOCBOCHHS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBaHusi y oOyudaromerocss OyayT chOpMHpPOBaHBI MeTamnpeaMeTHbIe pe3yabTaThl,

BKJIIOYAOMIUC ITO3HABATCIIbHBIC YHHUBCPCAJILHBIC y‘ICGHBIe HCﬁCTBHH, KOMMYHUKATHUBHBIC

YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISABIISITH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKNA OOBEKTOB (SABICHHIA);
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS JJIs1 00001IIeH s
U CPaBHEHUS;

BBISABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (akTax, IaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HUUECKUM SIBIICHUSM;

BBISABIISITH NPUYMHHO--CIIECTBEHHBIC CBSI3U NPU HU3YYCHUH (PU3MUECKUX SIBICHUN U
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJNBb30BAHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX (DU3NYECKUX BEIINYMH;
CaMOCTOSITEIIbHO BEIOMPATH CIIOCO0 pereHus yaeOHou pu3nyeckoi 3a1a4um (CpaBHEHHE
HECKOJIPKMX BAapWMaHTOB pEIICHHs, BBIOOp Hanboiee MOIXOAANIEr0 € Y4ETOM

CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBatTebcKe 1eiCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEAOBATENLCKUI MHCTPYMEHT TIO3HAHUS;

IPOBOJUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHY OIBIT, HECIIOKHBINA (PU3NUECKUN
9KCIIEPUMEHT, HEOOIbIIOE NCCIIeI0BaHNE (PU3UIECKOTO SIBICHHUS;

OLICHUBATh HA MPUMEHUMOCTbh U JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B XOJ€
UCCIIEIOBaHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hOopMyJHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yJbTaTaMm
pOBEIEHHOTO HAOIOACHUS, OIIBITA, UCCIICTOBAHMS,

IPOTHO3UPOBATh BO3MOXHOE JTAJIbHEHIIee pa3BUTHE (PU3UYECKHUX MPOLIECCOB, a TaKXKe

BBIABUT'aTh NPCAIIOJIONKCHUSA 00 ux PAa3BUTHUU B HOBLIX YCJIOBUAX U KOHTCKCTAX.



Pabora ¢ undopmaunmeii:

OPUMEHSTh Pa3IMYHbIe METOMAbI, MHCTPYMEHTHI M 3alpochl NpH TOUCKE M OTOOpE
UH(OPMALIMY WK TaHHBIX C YIETOM MPEIOKeHHON yueOHoM (hru3nyeckoi 3a1aun;
aHaTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3IUUYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMy NpeicTaBieHUs HHPOpPMALUU U
WITIOCTPUPOBATh pEIIaeMbIe 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHOU

rpaduKoil 1 UX KOMOUHALIUSMHU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B X0/ OOCYXIEHHsS Y4eOHOro MaTepualia, pe3yiabTaTOB JIAOOPATOPHBIX padOT H
IIPOEKTOB 337aBaTh BOIPOCHI MO CYLIECTBY 00CYKIaeMOW TEMbl U BBICKa3bIBATh HJIEH,
HAIICJICHHBIC Ha PeIlIeHUE 3a/1a4u U MOJIep>KaHue OJIaroXKelaTeTbHOCTH OOIICHHUS,
COMOCTABIIAITH CBOM CYXKJIECHHUS C CYXICHHSIMU JPYIrUX YYaCTHHUKOB JHAaora,
00HapyXUBaTh pa3INYNe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIMIOJHEHHOTO  (DM3MYECKOTO  OMbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATH U UCIOJIL30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ MHANBUAYAIBHON paOOTHI IPH
pelIeHNH KOHKPETHOM (pru3nyecKoi mpoOIeMsl;

MPUHUMATh LEJIM COBMECTHOM JESITENBbHOCTH, OPraHW30BBIBATH JEHUCTBUS IO €€
TOCTHKEHUIO: PACIPEENIATh POJId, 00CYXIaTh MPOLECCH U Pe3yabTaThl COBMECTHOM
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/ICH;

BBITMOJHATh CBOIO 4acTh PalOOTHI, JAOCTUTas KauyeCTBEHHOTO pe3yibTaTra IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTUMU WICHAMU KOMaH/bL;
OLICHUBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT 110 KPUTEPHUSIM, CAMOCTOSATEIHHO

c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranmn3anus:

BBISBIIATH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHTYAIHsIX, TPEOYIOINX /ISl pEIICHUS
¢u3nUecKux 3HaAHUH;
OPHEHTHPOBAThCA B PA3IMYHBIX MOJXOJAaX IPUHATHSA peUIeHuH (MHAMBUAYaJIbHOE,

IPUHITHE PELLIEHUS B IPYIIIIE, IPUHATHE PELLIEHUI TPyNIIOi);



CaMOCTOSITENIbHO COCTABJISITh AJNTOPUTM pelieHus (U3NYECKOM 3aJayd Wid IUlaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MIpEAaraéMble BApUAHThI PELLICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

JlaBaTh aJIeKBaTHYIO OIICHKY CUTYallUU U MpeasaraTh I1aH e€ n3MEeHEHMS,

OOBSICHATH PUYNHBI TOCTHKEHUS (HEIOCTIKEHUS ) pe3yJIbTaTOB JIEATEIbHOCTH, JJaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHCIIE B XOJ| BBIMOJHEHUS (pU3MUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHHMBIIUXCS
CUTYallUii, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBHSIM;

CTaBUThH ce0s1 Ha MECTO APYroro 4ejIoBeKa B XOJE CIopa WM JUCKYCCUU Ha Hay4YHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

NpU3HaBaTh CBOE NpPaBO Ha OMMOKY NPH pemieHnd (U3NYeCKHX 3a1ad Wi B

YTBCPIKACHHUAX HAa HAYYHBIC TCMbI U TAKOC KC IIPAaBO APYTOTO.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJjacce mpeiMeTHBIE pe3ybTaThl Ha 0a30BOM YpOBHE JOJKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

UCTIONIB30BaTh TOHATHS: (U3UYECKUE ¥ XUMHUYCCKUE SBJICHUS, HAOIIOJCHHE,
9KCIEPUMEHT, MOJIENIb, TUIIOTE3a, SAWHUIIB (GU3UICCKAX BEIUYMH, aTOM, MOJIEKYJa,
arperaTHbIC COCTOSIHHS BelecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHMYECKOE
IBUKEHHE  (paBHOMEPHOE, HEPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TpPaeKTOpHs,
paBHOZeWcTBYIOmAs cuia, aegopmanust (ympyras, IUIacCTHYEcKasi), HEBECOMOCTD,
COOOIIAIOIHECS COCY/IBI;

pasnuuath sBieHus (auddys3us, TEII0BOE ABIKEHUE YaCTHII BEIIECTBA, pABHOMEPHOE
JIBI)KEHUE, HEPaBHOMEPHOE IBM)KCHUE, MHEPIIHs, B3aUMOJICHCTBHE TEINl, PABHOBECHE
TBEP/IBIX TEJ C 3aKPETIEHHON OCBIO BpaIlleHHs], Tiepeiada JaBIeHUs TBEPIABIMU TeIIaMH,
KHUIKOCTSIMM M Ta3aMd, aTMoc(epHOe JaBlieHHE, IJIaBaHUE TeJ, MPEBPALICHUS
MEXAHUUYECKOM HEPTUN) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;



pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (DU3MUECKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B
TOM uucie (pU3MYecKue SIBICHUS B TMPUPOIE: MPUMEPHI ABMKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXUBOM IPUPOJIE, NEHCTBHE CUJIBI TPEHUS B IPUPOAE U
TEXHHUKE, BIMSHHE aTMOCPEPHOTO HAaBJIICHUS Ha JKUBOM OpraHu3M, IUIaBaHUE DbIO,
phluaru B TeJEe YeJOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (GU3HUECKUX SIBICHH;

OTHCHIBATh U3yYCHHBIC CBOWCTBA TN U (U3UUYECKUE SIBICHUS, UCTIONB3Yys (hPU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTHh BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC Teja, CUjla TPEHUsI, JaBieHue (TBEPIOTro
TeNa, XUAKOCTH, Ta3a), BBITAJIKWBAIONIAS CHJIA, MEXaHUYecKas pabdoTa, MOIIHOCTD,
IUIEYO CHJIBI, MOMEHT CHJIbl, KO3(QUIIMEHT TOJEe3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYecKass U MOTEHLHaJIbHas YHEprusi), MpH OMNHMCAHWU MPAaBWIBHO TPAKTOBATH
(bU3HYECKUI CMBICI UCTIONIB3YEMbBIX BETUYHH, X 0003HAUCHUS ¥ SAMHUIIBI (PU3UIECKIX
BEJIMYMH, HAXOAWTh (OPMYIBI, CBS3BIBAIONIME MAHHYIO (DU3UYECKYI0 BEIUYHHY C
OPYTMMH BEJIMYMHAMH, CTPOUTH TIpaUKU H3YUYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

XapaKTepU30BaTh CBONCTBA T, (PU3UUECKUE SBICHHUSI U MPOIIECCHI, UCTIONB3YS MpaBuiIa
CJIOKEHHUS CWII (BIOJIb OJHOU MpsiMOii), 3aKoH I'yka, 3akon Ilackans, 3akoH Apxumesa,
NpaBWJIO paBHOBecHsl pblyara (0OJ0Ka), «30J0TOE TMPABWIO» MEXAHHWKHU, 3aKOH
COXpaHEHHUSI MEXaHWYECKOW IHEPTHH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHa U 3alUCBIBATh €r0 MaTEMAaTHUECKOE BBIPAKECHHUE;

00BACHATH (PU3NUECKUE SIBICHHUS, IPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallul  NPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYHUHHO-
-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTHYECKUX IIaroB ¢ Omopoit Ha 1—
2 W3y4YeHHBIX CBOMCTBa (U3MYECKHX SBICHHWM, (U3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemarh pacdy€THbIC 3amadd B 1—2 JeHCTBHs, HUCIOJNB3Ys 3aKOHBI W (POPMYIIHI,
CBsI3BIBAIOIIME (DU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHSI 33]]a41 3aITUCHIBATh
KpaTKOe YCJIOBHE, MOACTaBIATh (pU3MUecKue BEeNWYMHBI B (OPMYIbl U MPOBOJUTH
pacuérhl, HAXOIUTh CHPAaBOYHbIE JaHHbIE, HEOOXOAWMBbIE [JIsl peUIeHHs 3ajad,
OIICHUBATH PEATMCTUIHOCTH MOTYYCHHON (PU3HUECKON BETUINHBL;

pacrno3HaBaTh IPOOIEMBI, KOTOPBIE MOKHO PEIIUTH IMPHU MOMOIIH (PU3HUYECKUX METO/IOB,

B OIHMCAaHHUU HCCICAOBAaHHA BBIACIIATL IIPOBECPACMOC IMPCAIIOJIOKCHUC (FI/IHOT€3y),



pa3nuyaTth U MHTEPIPETUPOBATH MOJYYEHHBIM Pe3yabTaT, HAXOJUTh OMIMOKH B XOJ€
OTIBITA, J€JIaTh BHIBOJIBI 110 €r0 Pe3yJibTaTaMm;

MPOBOJMTH OMBITHI IO HAOIIOMCHUIO (PU3NYESCKUX SIBICHUN WM (PU3NYECKUX CBOKCTB
Ten: (GopMyIHpOBaTH TMPOBEPSEMBIC MPEANONIOKEHUS, COOMpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO0 000PYA0BaHNUS, 3alUChIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObL;
BBITMOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEéMa, CUJIbl U
TEMIEPATyphl C UCHOJIB30BAaHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHus MPUOOPOB C YUETOM 3aJaHHOW aOCOIOTHOM MOTPEITHOCTH U3MEPECHHI;
IPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETUYMHBI OT JPYroi ¢
UCIIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYILErOCs
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHHUS CKOJIbKEHMsI OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEN W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAH
COTIPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YAJWUHEHHS NMPY>KUHBI, BHITAJKUBAIOIIEH
CUiIbl OT OOBEMa TMOTrpYXKEHHOM dYacTH Tela W OT IUIOTHOCTH IJKHIAKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH Tela, OT TNIyOWHBI, Ha KOTOPYI MOTPYKEHO TeJo,
YCIIOBUY TJIaBaHUSI TEJ, YCJIOBHI pPAaBHOBECHS phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCeOBaHUS, COOMpaTh YCTaHOBKY M  BBIMOJIHATH
U3MEpEeHUs, cleAysl MpPeJIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYyYECHHOU
3aBUCUMOCTH (PH3UYECKIX BEIMYUH B BUJIC MPEJIOKEHHBIX Ta0IHII ¥ rpaUKoB, 1eTaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEAOBAHUS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHUS (UINYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
JKUJKOCTA W TBEPAOrO Tella, Cuja TPEHHUS CKOJIBKEHHS, JaBJIICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJa, JEMCTBYIOLIass Ha TMOTPY>KEHHOE B KHUAKOCTh TEJO,
KOA(DPUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS IMPEITOKCHHOU
WHCTPYKIIMU: TIPU BBIMIOJTHEHUN U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BETMYUHBL;

coOmoaTh TpaBWIa TEXHUKHM OE€30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY IbI, OapoMeTp, pblyar, MOJABUKHBIM U
HENOJIBUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM HAa WX OMHCAHUS (B TOM YHCIE: TOIIIUITHUKH, yCTPONCTBO

BOJIOIIPOBO/A, THUAPABIMYECKUM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacCoC,



apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBIICHUHA M HEOOXOIUMBIC
¢u3nueckre 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh HMH(POPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Ui OOECIeYeHHUs
0e30macHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYXKaroIlEeH Cpee;

OCYILECTBIISAITh OTOOp HMCTOYHHUKOB HH(OpManuu B HHTepHETe B COOTBETCTBHH C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN U MYyTEM CPaBHEHMUS
pa3IMYHBIX UCTOUHUKOB BBIICIATH UH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTUBOPEUNBOM
WJIM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BAaTh MPH BHINOIHEHUH Y4eOHBIX 33JaHU HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep kaHus, CpaBOYHbIE MaTepHalIbl, pecypchl cetu IHTepHeT, BiaieTh
npuéMaMyl KOHCIIEKTHPOBAHMS TeKCTa, MpeoOpa3zoBaHus HHGOpMALUU W3 OTHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIC U YCTHBIE COOOLICHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpMaIuu (pru3nyeckoro coiepkanus, B TOM 4HCie MyOIuYHO AeaTh
KpaTKhe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX MCCIIEOBAHUH, IIPU STOM
TPAaMOTHO HCIIOJb30BaTh M3YYCHHBIM TOHSATHHHBIA amnmapar Kypca (U3HKH,
COTIPOBOXKAATh BBHICTYIIJICHUE MPE3eHTallUEH;

IPY BBIMOJHEHUH Y4E€OHBIX NMPOEKTOB M HUCCIEIOBAHUI pacrlpeiessTh 00I3aHHOCTH B
IPyIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 33a4aMH, CJIECAUTH 3 BBIIIOJIHEHUEM IIJIaHA
NeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJL B JESATEIBHOCTH TPYIIIHI,

BBICTpanBaTb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHe, YUUTBIBAsA MHCHUE OKPYXKAIOMIUX.

K konny oOyuenus B 8 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0Oa30BOM YpPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

HCIIOJIb30BATh MOHATHUA: MAaCCa U PasMCpPbl MOJICKYJI, TCIIJIOBOC IABUKCHHUC aTOMOB U
MOJICKYJI, arpCraTHbIC COCTOSHUA BCHICCTBA, KPHUCTANIMYCCKUC H aMop(bHHe TCIa,
HACBIILICHHBIA U HEHACBILEHHBIN 1ap, BIAXKHOCTh BO3/yXa, TEMIEPATypa, BHYTPEHHSA
SHEprus, TEIIOBOW JABUTATENb, SJIEMEHTAPHBIN AJIEKTPUUECKUHN 3apsii, JIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUDICKTPUKH, TOCTOSHHBINA 3JIEKTPUUECKHUI TOK, MArHUTHOE I10JIE;
pas3iiniaTh SABJICHUA (TGHHOBOC pacliipCHUC M CXATHuC, TCIUIoNCpCaayva, TCIJIOBOC
paBHOBECHE, CMauMBaHHE, KaNWUIIPHbIE SIBJICHHUS, HWCIApeHHe, KOHJEHcaIus,

IJIaBJICHUE, KPHUCTAJUIM3aLHs (oTBEpIeBaHue), KHUIICHHE, TemIonepeaya



(TemIoMpOBOHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTPU3ALHUs Tell, B3aUMOJICHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICWCTBHUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHHMK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKLIMS) TIO0 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYKAIOIIEM MHpPE, B
TOM 4Yucie (U3MYECKHe SBICHUS B TPHUPOJC: TMOBEPXHOCTHOE HATSHKEHUE W
KaMWUIpHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupojne, uzinydeHue CounHila,
3aMep3aHue BOJOEMOB, MOpCKHEe Opu3bl, oOpa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
JJIEeKTPUYECKUE SIBICHUS B aTMOochepe, IMEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE
nosie 3emitu, Apeid MOI0COB, POJIb MATHUTHOTO TIOJISI IJIs )KM3HU Ha 3eMIie, MOJIIPHOE
CUSHUE, TPH OSTOM TMEPEBOJIUTh TNPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIJCIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UICCKUX SBICHUM;

ONKCHIBATh U3yUCHHBIE CBOWCTBA TeN U (U3UYECKUE SIBJICHUS, UCTIONb3Yys (hHU3HUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIMWYECTBO TEIUIOTHI, YAeNIbHas
TEIUIOEMKOCTh ~ BEILECTBAa, yJeibHAas TEIUIOTa IUIABJICHUS, YAelbHas TemioTa
napooOpa3zoBaHMs, YAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(QUIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIAXXHOCTHh BO31yXa, 3JEKTPUYECKHI
3apsij, CHJia TOKa, SJIEKTPUYECKOE HANPsKEHUE, COPOTUBIICHUE ITPOBOHHKA, YIETbHOE
COTIPOTUBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTH 3JIEKTPUUECKOr0 TOKa), IPU OMHCAHUU
MPABUJIBHO TPAKTOBATh (PM3MUYECKUN CMBICI UCIOIB3YEMBIX BEIHYWH, 0003HAYCHUS U
eAVHHUIBl (U3NYECKUX BEIUYMH, HAXOJUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
bu3nYeCKyl0 BEIMYUHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH IpaUuKu H3y4YEeHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W MPOLECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOpUH CTPOCHHS BEIIECTBA,
MIPUHIINII CYTIEPTIO3UIINH TTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsia,
3akoH OMa a1 ydacTka 1emnu, 3akoH Jxoyns—JIenna, 3akoH coXpaHeHUsI SHEPTUH, TTPU
3TOM /1aBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTeMaTUYEeCKOe
BBIpaXXCHHE;

OOBSCHATh (PU3MUYECKHE MPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyalui MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH

MPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsAcHeHHe U3 1-2 JIOTMYECKHMX IIIaroB C



omopoit Ha 1—2 U3y4EeHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, ((U3NICCKUX 3aKOHOB WJTH
3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3a7auyd B 2—3 JEHCTBHS, HCIONB3YS 3aKOHBI U (OPMYIIHI,
CBsI3bIBaOIME (PM3NYECKHE BETMUMHBL: Ha OCHOBE aHAJIN3a YCIOBHUS 3a/1a41 3alHChIBATh
KpaTKoe YCIIOBHE, BBIABIATh HEAOCTATOK JAHHBIX AJIS PEIEHUs 3aJaud, BbIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE 1JIs €€ peLeHMsI, TPOBOAUTh PACUEThl U CPAaBHUBATH
NOJIy4eHHOE 3HaYeHHE (PU3NYECKON BETUUHUHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh Mpo0IEeMbl, KOTOPHIE MOKHO PEIIUTH TPH IOMOLIH (PU3UUIECKUX METO/IOB,
UCIIONIb3YSl OINKCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHMBATh MTPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEI0BAHUS, 1€1aTh BHIBOJIBI;
IPOBOJIUTH ONBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBJICHUNA WM (PU3MUECKUX CBOMCTB
Ten (KamWUISIpHBIC SIBICHUS, 3aBUCHMOCTb JaBJICHHS BO3QyXa OT €ro o0néma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTBIBAHUSA U HATPEBAHUS IPU U3JIyYEHUU OT LIBETA
U3Iy4aolme (Ioriomaronei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI  OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAAUM €€ IIOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEMCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MAarHUTOB,
BH3YyaJIM3alysl MArHUTHBIX T0JIEH NOCTOSHHBIX MarHUTOB, JCHCTBUSI MAarHUTHOTO ITOJIS
Ha TIPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTA, CBOMCTBA DIIEKTPOJBHUIATEIIS
MOCTOSIHHOTO TOKa): (hopMynupoBaTh NpoBepsieMble MPEINOJIOKEHHUS, CcOoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOTO 00OpYZOBaHMs, ONUCHIBATH XOA OIBITa U
(opMynHpOBaTh BBIBOJBI;

BBITOJIHATH NPSMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOM BIIAXKHOCTH BO3AYX4,
CHJIBI TOKA, HANpsDPKEHUS C HCIOJIb30BAHHMEM AaHAIOTOBBIX NPHOOPOB U JATUMKOB
(GU3M4eCKUX BEIMYUH, CPAaBHUBATh pPE3YyJbTAThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (hPM3NYECKON BETUYMHBI OT JPYroH ¢
MCIIOJIb30BaHUEM IIPSMBIX M3MEPEHUN (3aBUCHUMOCTH CONPOTHBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAAU MOMEPEYHOI0 CEYEHMsI U YJEIbHOIO COMPOTUBIICHUS BEIIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, HIYHIETO Yepe3 MPOBOJHUK, OT HANPSHKCHHUS Ha IMPOBOJHUKE,
UCCIICIOBAaHUE IOCIIE0BATEIbHOIO U MapaJlIebHOIO COEJUHEHUH IPOBOJHHUKOB):
IUTaHUPOBATh UCCIIEIOBaHUE, cOOMpaTh YCTAHOBKY W BBIIOJHATH U3MEPEHUS, CIEIys
IPeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAThI MOJyYCHHON 3aBUCUMOCTH B BUJIE

TabnuIl ¥ rpadMKOB, JIeJaTh BHIBOJIBI IO pe3yJIbTaTaM MCCIICI0OBAHMUS;



MPOBOJANTH KOCBEHHbIE H3MepeHUs (U3MUYECKUX BENWYUH (yIelabHas TErI0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCThH AJEKTPUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOHUpaTh OKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEAys
MPEUIOKEHHOW HHCTPYKIIUHU, i BBIYHCIISATH 3HAYCHHE BETUYHHEI;

coOmoaTh TpaBWIa TEXHUKH OE€30MAacHOCTH TIpu  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOW Ha WX OMUCaHHuA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS OMOB,
TUTPOMETp, MapoBasi TypOHHA, aMIIepMETp, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPruH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTENIbHBIE AJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TMPEIOXPAHUTENH, SIECKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKA), HWCIIONIb3ys 3HAHHUS O CBOWCTBAaX (U3UYECKUX SIBICHUU W
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IMPOCTble TEXHUYECKHUE YCTPONCTBA U U3MEPHUTENbHbIE MPHUOOPHI MO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (3KUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMs, AJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKHX IIeTIel C MOCIEeOBATEIbHBIM U MapajuleIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAYECHUS JIEMEHTOB JIEKTPHUUECKUX LIETIeH;
NPUBOAUTH TPUMEPH (HAXOAUTh HWH(OOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU sl oOecredeHus
0e30macHOCTH TPU OOpalleHUuH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbS M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYXKaroILEeH Cpee;

OCYIIECTBIISATH MOUCK HHPOpMaIuu Gusndeckoro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIONINXCSA 3HAHUW M MYyTEM CpaBHEHUS JIOTIOJHUTEIbHBIX HCTOYHHKOB BBIACISATH
uH(pOpMalLIKIo, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;
MCIIOJIb30BATh MPH BHINOIHEHUH YYeOHBIX 33JaHU HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
buznyecKoro coiep kaHusl, CIpaBOYHbIE MaTepHalIbl, pecypchl cetu HTepHeT, BiaieTh
npuéMaMyl KOHCIIEKTHPOBAHMS TeKCTa, MpeoOpa3zoBaHus HHGOPMALUU W3 OTHOU
3HAKOBOU CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Imas
UHPOPMALIUIO U3 HECKOJBKUX HMCTOYHHMKOB (DU3UYECKOTO COJEpIKAaHUS, B TOM UHCIIE

nyOoJIMYHO  TPEACTaBIATh  PE3yAbTaTbl MPOCKTHOM  HWJIM  HCCIEN0BATEIbCKOU



JESATEIIBHOCTH, P 3TOM T'PaMOTHO HCIIOJb30BaTh M3Y4YCHHBIN MOHATHIHBIN anmapar
Kypca (pHU3UKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH;

OpY BBITOJHEHUM Y4YEOHBIX TPOEKTOB M HCCIENOBAaHMNA (PU3NYECKUX IPOLECCOB
pacripeneniaTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMH 3aJadyaMH,
CIIEIUTh 3a BBIIIOJHEHWEM IlIaHA JECUCTBUHM U KOPPEKTUPOBATH €ro, aaeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JEATEIBHOCTh  TIPYHINbI, BHICTPaUBATh

KOMMYHUKATHBHOC B3aHMOHCﬁCTBHG, MMPOsBJIAA TOTOBHOCTD pa3pCllaTh KOH(b.HI/IKTBI.

K xonHmy obydenus B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM

UCNOJb30BaTh TOHATHS: CUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXAaHMUYECKOr0 JBMKEHUS, Nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb M IEperpys3Kku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOrO Teia, paBHOBECHE,
MeXaHHYeCcKue KonebaHus ¢ BOJHBI, 3BYK, HWHOQPa3ByK U  YyIbTPa3BYK,
JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTb U
JAJIbHO30PKOCTh, CIEKTPbl HUCIIYCKaHMs M MOIJIOUIeHus, anbda-, 0eTa- U ramma-
U3JTy4EHUs, U30TOIBL, JEpHAs YHEPIeTHUKA;

pa3znuyarh SBJIEHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEMHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ta/IeHUE TeJl, pABHOMEPHOE
JBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE TE€J, PEaKTUBHOE JIBUKEHHUE,
KoJiebaTenbHOe JBMIKEHHE (3aTyXarollhue W BBIHYXICHHBIC KoOJieOaHUs), PE30HAHC,
BOJIHOBOE€ JIBWJKEHHME, OTpPaKEHUE 3ByKa, MPAMOJIMHEHHOE paclpoCTpaHEHHE,
OTpaXEHHE U NIPEIOMIIEHHE CBETA, [IOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0enoro cBera B CHEKTP M CIOKEHHE CIIEKTPAJIbHBIX I[BETOB, IHUCIIEPCHS CBETa,
€CTECTBEHHAs PaJ0aKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTpa U3ITY4YEHUs) MO
OINHCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JAHHOE
du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKpY’KaroIeM Mupe (B
TOM 4Hclie (U3NYECKHEe SBICHHUS B MPUPOAE: NMPHUIUBBI U OTIUBBI, JBI)KEHUE TJIAHET
ConHeyHOU CUCTEMBI, PEAKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB
KUBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI, IIyHaMH, 3XO, IBeTa TeJ,
ONTUYECKHE  SBJIECHUA B  INpPUPOAE, OHOJOTrMYEecKOoe  JeicTBUE  BUAMMOIO,
yAbTPa(UOIECTOBOTO U PEHTICHOBCKOTO HW3IY4YE€HUH, €CTECTBEHHBIN paJuOaKTUBHBIN

(GOH, KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE H3JIyUY€HHE NPUPOAHBIX MHUHEPAJIOB,



JieficTBUE palnOAKTUBHBIX M3JIyYCHUH Ha OPraHU3M 4ellOBeKa), IPU 3TOM MEPEBOAUTH
NPaKTUYECKYIO 3aady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBa (IIPH3HAKH)
(bU3NUECKUX SBICHHIA;

OIKCBIBATh U3Y4YEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIOIb3Ys (PU3NYECKHE
BEJIMYMHBI (CPEIHsIsl U MTHOBEHHAsi CKOPOCTb Tesla NMPU HEPABHOMEPHOM JBHIKEHHH,
YCKOpEHHUE, NepeMElIeHne, MMyTh, YIIoBas CKOPOCTb, CHJa TPEHHUs, CHJIA YNPYroOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOTO MaJeHUs, BEC Tejla, UMITYJIbC Teja, UMITYIIbC
CHJIBI, MEXaHUYECKasi paboTa M MOIHOCTh, MOTEHLIMAIbHAS YHEPTUs Tela, MOIHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, TOTEHIMAJIbHAS SHEPTUS CKATON MPYKUHBI, KUHETHYECKast
SHEprus, MOJIHAs MEXaHUUECKasi SHEpTrHsl, NEpUOoJl U YacTOTa KOJICOAHUH, UIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, NIOKA3aTeNlb MPEIOMIIEHHS CPEMbI),
IpY ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT UCIIOJNB3YEMBIX BEIUYHH,
0003HaueHMsI ¥ €IUHUIBI (U3NYECKUX BEIMYUH, HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTHMMHU BETMYUHAMU, CTPOUTH I'paMKH N3y4EHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXPaHEHMsI PHEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHMS, NMPUHLUI CYNEPHO3ULUN CHUII,
NPUHIUI OTHOCUTENbHOCTHU [ anumest, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAKEHHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAaHEHMs 3apsioBOrO U
MacCcOBOTO YUCEJI ITPHU SIIEPHBIX PEAKIMSIX, IPU 3TOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMATHUECKOE BBIPAKEHHUE;

OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPHUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ ONMOPOi Ha 2—
3 WU3YyYCHHBIX CBOWCTBAa (U3MYECKUX SBJICHUM, (PU3NUECKHX 3aKOHOB WIJIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIE 3a/1a4M (OMUPAIOIIUECS HAa CHCTEMY U3 2—3 ypaBHEHHIA), UCTIONb3YS
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIU3a
yCIOBHS 3a/aud 3alMChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HENOCTAIOMIME WIH
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAMMBIE UIS PELICHUS,
OPOBOIUTH PACUYETl U  OLEHMBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAa4YEeHUs
(U3UYECKON BEITMYUHBL;

pacrno3HaBaTh Mpo0IEeMbl, KOTOPHIE MOKHO PEIIUTH TPH IOMOLIH (PU3UUYECKUX METO/IOB,

HCIIOJIB3YsA OIMCAaHHUEC HMCCICAOBAHNA, BBIACIATE IIPOBEPACMOC MPCAIIOJIOKCHUC,



OLICHUBAaTh MPABUIBHOCTh MOpsSAKA IPOBEACHUS MCCIEJOBAHUA, [€J1aTh BBIBOJIBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOAEHUH U OIBITOB;

IPOBOJIUTH ONBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Tel (M3ydeHue BTOpOro 3akoHa HbIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUHU, 3aBHCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYbl MaJIbIX KOJeOaHHH, MPSIMOIMHENHOE PaclipOCTPaHEHHE
CBETa, pa3JIoKeHue OesIoro CBeTa B CIEKTP, U3YUYEHUE CBOMCTB U300paKEeHUS B TNIOCKOM
3epKajic W CBONCTB HM300pakeHUs TpeaMeTa B coOuparomieil nuH3e, HaOIIoACHHE
CIUIOIIHBIX ¥ JIMHEHYaThIX CIEKTPOB M3JIY4EHUs): CAMOCTOSITEILHO CcOOMpaTh
YCTAaHOBKY W3 HM30BITOYHOTO Habopa 00OpYyIOBaHHUS, OMUCHIBATH XOJI ONBITA M €T0
pe3yabTaThl, (GOPMYIHPOBATH BHIBOAKI;

NPOBOJIUTH TPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HM3MEPEHMU, OMpeAessisi CpeaHee
3HaYeHHE H3MepseMOol BeIWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIONIEH JHH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEpUTEIILHOTO pudopa);

IPOBOJUTh HCCIIEOBAHHE 3aBUCUMOCTEH (DPU3MUYECKMX BEJIMYMH C HCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKECHUU
0e3 HauaJIbHOM CKOPOCTH, NepHoa KojeOaHUi MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJla OTPa)XEHUs CBETA OT YIJIa MaJeHUus U yrjia IpeJoMIIEHUs OT
yIila MajeHus): IJIAaHUPOBATh HCCIEOBAHUE, CAMOCTOSTEILHO COOMpATh YCTaHOBKY,
(GUKCUpPOBATh pPE3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (M3WYECKHX BEIMYUH B BHJIE
TaOJIuI U TpaQUKOB, AETIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BEIUYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO Ha/ieHus,
KECTKOCTh TPYXUHBI, KOADPUIIMEHT TPEHUS CKOJIBKEHHUS, MEXaHWueckas pabora u
MOITHOCTb, YaCTOTA U MEPHO KOJIeOaHUI MaTeMaTUYeCKOT0 U MPYKUHHOT'O MasiTHUKOB,
ONTUYECKas cuja coOuparomeil JHH3bI, paJuOAKTHBHBIM (OH): TUIAHHUPOBATH
U3MEpEHUs, coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBIIOJHATh HM3MEPEHMS,
cllefys NpeI0KEHHON MHCTPYKLIMH, BBIYMCIIATh 3HAUEHNE BEJTMUUHBI U AaHATTU3UPOBATh
IIOJIy4EHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU MTOTPELUIHOCTH U3MEPEHUN;

coOyoaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;

pa3nuyaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOAEJeH: MarepHaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYECYHBI HMCTOYHHMK CBETA, JydY, TOHKas JMH3a,

IJ1a"HeTapHas MOACIIb aTOMa, HYKJIOHHAas MOACIIb aTOMHOI'O Apa,



XapaKTepu30BaTh NPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOI HA UX ONMUCAHUS (B TOM UHKCIE: CIUIOMETP, JaTYUKU MTOJOKECHHUS,
paccTosiHUA U YCKOPEHHs, paKeTa, 3X0JI0T, OUKH, IEpUCKOII, (oToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBAxX (YU3UYECKUX SABJICHUN U HEOOX0AUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHBbIE PUCYHKH U3YYEHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTMYECKUX MPOILECCOB MPU PEIIeHUH Y4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMBbI JJISl MOCTPOCHMSI N300paKeHHU B MJIOCKOM
3epKalie ¥ COOMparoNIeit TuH3e;

OPUBOIUTH TMPUMEPHl (HAXOMUTh WHPOPMAIUIO O MpHUMepax) MPAKTHIECKOTO
UCIIOJIb30BaHUS (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Uil OOECIeYeHHUs
0€30IaCHOCTH TMpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEICHUS B
OKpYKalollleil cpee;

OCYIIECTBIISATh MOHMCK HWHPOpMauuu (uznyeckoro conepxkanuss B HMHTepHeTe,
CaMOCTOSITENIbHO (POPMYIHpPYs] TOUCKOBBIM 3alpoc, HAXOIWUTh IYTH OIpPEEICHUS
JIOCTOBEPHOCTH TIOJTY4YE€HHOW MHGOpMAIMM HAa OCHOBE HWMEIOMIMXCS 3HAHUH H
JOTIOTHUTEIHHBIX HCTOYHHKOB;

MCIIOJIb30BAaTh MPH BHINOJHEHUH YYeOHBIX 33JaHU HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
bu3nYecKOro coiep kaHusl, CIpaBOYHbIE MaTepHalIbl, pecypchl cetu HTepHeT, Bi1aieTh
npuéMaMyl KOHCIIEKTHPOBAHMS TeKCTa, MpeoOpa3zoBaHus HMHGOpPMALUU W3 OTHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE MH(DOPMAITUH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COAEpIKaHUS, MyOIUYHO TPEACTaBIAThH
pe3yabTaThl MPOEKTHON MIIM UCCIIEAOBATENBCKOM EATENbHOCTH, P 3TOM I'PaMOTHO
WCIIOJIh30BaTh M3YYCHHBIH TOHATUHWHBIN armapaT u3ydaemoro paszaena (U3UKA |
COTPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld C y4ye€TOM OCOOEHHOCTEH aynuTopuu

CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHE

Pabouas nmporpamMma cocTaBiieHa ¢ y4eToM paboueld mporpaMMbl BociuTaHusl. KiitoueBbIMI BOCIIUTATEIbHBIMU 331a4aMHU SIBJISIFOTCSL:

1.

VYcTaHOBNIEHHE JOBEPUTENbHBIX OTHONICHHH MEXKIy YYUTENIeM U €ro y4YeHUKaMH, CIOCOOCTBYIOIIMX ITO3UTHUBHOMY BOCHPHUATHIO
ydaluMucs TpeGoBaHUM M MpochO yduTensl, MPUBJICUYCHUI0O UX BHHUMaHUS K 00CyXJaeMoil Ha ypoke HH(pOpMaIUH, aKTUBU3ALUA UX
MO3HAaBaTeIbHON ACATCIIBHOCTH.

Vcnonp3oBaHne BOCHUTATENBHBIX BO3MOXHOCTEH COJEpXkKaHUs y4eOHOro TmpenMeTra dYepe3 JAEMOHCTPALMI0 JEeTAM IpPUMEPOB
OTBETCTBEHHOTO T'Pa)KJAHCKOTO TIOBEJCHUS, MPOSBICHUS YEIOBEKOIIOOUS M 100pOCepAeyHOCTH, uepe3 MOoA00p COOTBETCTBYIOIIUX
YIPaXHEHUH.

[IpumeHeHNe HAa YpOKE MHTEPAKTUBHBIX (POpM pabOTHl yHalIMXCs: WHTEIUIEKTYaJbHBIX UTpP, TPYIMIOBOM paboThl WM paboThl B mapax,
KOTOPLIC y4aT IIKOJIbHUKOB KOMaHI[HOI\;I pa60Te )41 BBaHMOHCﬁCTBHIO C ApyruMu ACTbMU; CTUMYIIMPYIOT NO3HABATCIIbHYIO MOTHUBALIUIO
IIKOJIbHUKOB.

[IpuBneueHne BHUMAaHUS NIKOJIBHUKOB K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YPOKE SIBICHUH, OpraHu3anus X padoThl ¢ MoJyyaeMoil Ha
YPOKE ColluaJibHO 3HAYUMOU HH(bOpMaHHCﬁ — WHUIIUUPOBAHUC €C OGC}’)KI[GHI/ISI, BBICKA3bIBAHUSA YHAIIUMUCA CBOCTO MHCHUS 11O €C MTOBOAY,
BBIPa0OTKA CBOETO K HE OTHOIIICHUSI.

[ToOykxneHune MKOIHPHUKOB COOJTIOAATh Ha YPOKE OOIIETTPUHSATHIE HOPMBI TIOBEICHHUS, TIPaBUIIa OOIICHUS CO CTapIIUMU (TIeAarornaecKuMu

pabOTHHKAaMU) U CBEPCTHUKAMHM (YICHUKAMH ), TPUHITUTIBI YICOHON TUCITUTIIMHBI K CAMOOPTaHU3aIiH.



7 KVIIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Koutpoabnbie IIpakTnuyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
but6mmoreka [IOK
1.1 du3zuka - HayKa 0 IpUpoje 2
https://m.edsoo.ru/7f416194
bub6mmoreka [IOK
1.2 Du3nYeCKre BETUYNHbI 2 1
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYYHBI METO]T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BelllecTBa

bu6mmoreka [IOK
2.1 CrtpoeHue BeniecTa 1
https://m.edsoo.ru/7f416194
5y JlBmkeHne W B3aUMOACHCTBHE YaCTHII 5 . bu6mmoreka [IOK
. BelleCTBa https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2

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




Hroro no pazneny

5

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

bu6munoreka LIOK
3.1 MexaHuueckoe OBUKEHUE 3
https://m.edsoo.ru/7f416194
bubmunoreka LIOK
3.2 WNuepuus, Macca, IIOTHOCTh 4
https://m.edsoo.ru/7f416194
bubmunoreka LIOK
3.3 Cuna. Bune! cun 14 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB

41 Hasnenue. Ilepenaya nasieHust TBEPABIMU ; Bbubmuotexa [IOK
. TeJIaMH, JKUIKOCTSIMU U ra3amMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 JlaBiieHuE KUIKOCTH 5
https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATMOcCdepHOe aBIeHHE 6
https://m.edsoo.ru/7f416194
4 JleiicTBue  KMAKOCTH W rasa  Ha . | bu6mmoreka [IOK
. NOrpyXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pa3nea 5. PaGora 1 MOIIHOCTB. JHEpPrus




bubmunoreka LIOK

5.1 Pabora 1 MomIHOCTH 3 1
https://m.edsoo.ru/7f416194
bubmunoreka LIOK
5.2 [IpocTeie MexaHU3MBI 5 1
https://m.edsoo.ru/7f416194
bu6munoreka LIOK
53 MexaHnueckasi JHEpIrust 4 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB §(0) 6 .

[NPOTPAMME




8 KVIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kontpoabnbie IIpakTnueckmue
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenioBble siBaeHUs
bu6mmoreka [IOK
1.1 CrpoeHue u cBOWCTBa BELIECTBA 7
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 TerutoBbie Mponecchl 21 1 5
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28

Pa3nes 2. DiekTpryeckne M MArHUTHBIE SIBJICHHUS

51 DIIEKTpUYECKUE 3apsi/ibl. 3apsKEHHbBIE TeNa . | bubmuorexa [JOK
. U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarauTHEBIE SBICHUS 6 1 1.5
https://m.edsoo.ru/7f4181ce
bu6nmuoreka [JOK
2.4 DJIEKTpOMAarHuTHAsI UHIYKIUS 4

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




Hroro no pazneny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
[TPOI'PAMME

YACOB

110

68

14.5




9 KVIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrtpoabnbie  IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. MexaHnueckue siBJeHHS
. MexaHN4ecKOe IBUKEHUE U CIIOCOOBI €r0 0 . bu6mmoreka [IOK
. OITHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BsaumoneiicTBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHEHUsI 10 3
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40

Pa3gen 2. Mexann4deckue K0Je0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoJieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnn4eckue BOJHBI. 3BYK 8 1 3
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15




Pasnen 3. DiieKTpOMarHuTHOE M0JIe M 3J1eKTPOMATHUTHBIE BOJIHbBI

31 DNeKTpOMarHuTHOE oJjie u 6 5 bubmmoreka [JOK
. 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
bu6mmoreka [IOK
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETa 6 2
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI 1 oNTHYECKHE TPHUOOPHI 6 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBBIE sIBJIEHUS
bu6mmoreka [IOK
5.1 Hcnyckanne u morjioneHue cBeTa aroMOM 4 1
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 CtpoeHnne aToOMHOTO siApa 6 1
https://m.edsoo.ru/7f41a4a6
Bbubnmuoreka [JOK
5.3 SnepHblie peakuuun 7 1 1
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17




Pa3nes 6. [loBTOpuTE1bHO-0000 1AM I MOAYJIb

61 [ToBTOpenue u 00600LIICHHE COACpKAHUS 9 5 bubmmoreka [IOK
. Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB 1o
102 3 27
[TPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecrBo yacos DJIEKTPOHHBIE M (POBLIE
Ne Hdara
Tema YpoKa KOHTpoﬂbHHe HpaKanecxne 05pa30BaTeJILHLIe
n/n Bceero H3YYeHU S
padoTbI padoThI pecypchl

®du3nKa — HayKa O PUPOJIE.

1 1
SIBrieHus: NpUPOIBI

2 ®usnueckue ABICHUS 1

duznyuecKue BeIUYUHbBI U UX
3 1

U3MepeHue
VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPHU MOMOIIN

4 1 1

AKHUJKOCTHOTO TEPMOMETpA U

JaTYMKa TEMIIepaTyphl"
MeTo bl Hay4YHOTO MO3HAHMUS.
bu6mmoreka [IOK
5 Onucanne PU3NUECKHUX SIBJICHUMN C 1
https://m.edsoo.ru/ff09f72a
MOMOIIIbIO MOJIeNeH
VYpok-uccnenoanue "[IpoBepka

6 TUIIOTE3EI: TaJbHOCTE MOJIETA 1 1

rapuka, NymcHHOro




TOPU30HTAIILHO, TEM OO0JIbIIE, YeM

OoJibIIe BhICOTA MMycKa"

Crpoenue BemiecTBa. ONBITHI,

bu6nmuoreka [JOK

7 JIOKA3bIBAIOIINE TUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
bu6nmuoreka [JOK
8 JIBMIKEHHE YacTHUIl BElIeCTBa
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaAOJIFOJEHUIO TEILJIOBOIO
pacuIupeHus Ta30B»
10 ArperaTHbIe COCTOSTHUSI BEIIECTBA
OCoOeHHOCTH arperaTHbIX
" cocTostHuH BoJibI. OOOOIIICHHE 110 bubmuorexa [JOK
paszneny «llepBoHavyanbHBIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEIIIECTBAY
MexaHndeckoe OBUKEHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JBH)KECHUEC
bu6mmoreka [IOK
13 CxopocTtb. Equnuiibl ckopoctu
https://m.edsoo.ru/ff0a079¢
bu6mmoreka [IOK
14 Pacuer myTu 1 BpeMEHM ABUKECHUS

https://m.edsoo.ru/ff0a0ae4




15

HNuepuus. Macca — Mmepa

HHEPTHOCTHU TECII

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemiectBa. Pacuer
Macchl ¥ 00bemMa Tejia 1o €ro

IIJIOTHOCTHU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas pabota
«OmpeneneHue MIOTHOCTH

TBEPJIOTO TEIA»

18

Pemrenue 3agad mo reme

"ITnoTHOCTE BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23¢c

19

Cuna Kak XxapakTepucTHKa
B3aumoencTus Ten. Cuina

ynpyroctu. 3akoH ['yka

20

JlabopaTtopHnas pabora «3yuenue
3aBHCUMOCTH PACTSDKEHHUS
(nedopmanun) NpyxUHBI OT

IIPUJIOKEHHOHN CUIIBD»

21

[[IBnenue Tsarorenus. Cuia

TAXKECCTHU

22

CBA3b MEXKY CUJION TSKECTH U
maccol tena. Bec tena. Pemenue

3axay o teme "Cuna tsoxkectu"”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0al778




Cuna TspKecTH Ha Ipyrux

bu6mmoreka [IOK
23 mnaHeTax. Ousnueckue
https://m.edsoo.ru/ff0al1502
XapPaKTEPUCTUKH TIJIAHET
bu6mmoreka [IOK
24 N3mepenue cui. Junamomerp
https://m.edsoo.ru/ff0al8cc
Bbu6nmuoreka [JOK
25 Bec tema. HeBecomocTn
https://m.edsoo.ru/ff0al778
CnosxeHue 1ByX cui,
Bbu6nmuoreka [JOK
26 HaIpaBJICHHBIX MO OJJHON MPSMOM.
https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAsA CHIT
. Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAsA CHIT"
Cuna tpenus u e€ Buapl. Tpenue B bubmmoreka [IOK
28
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yueHue
3aBUCUMOCTH CHJIBI TPEHUS
bu6mmoreka [IOK
29 CKOJIEJKEHUS OT CHIIBI TaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITNXCS
IMOBEPXHOCTEW
30 Pemenue 3amau Ha onpenencHue

PaBHOAECUCTBYIOIIEH CUIIbI




Pemenue 3amau o remam: «Bec

Tenay, «I'padudeckoe

bu6mmoreka [IOK

31
n300pakeHue crny, «CHIby, https://m.edsoo.ru/ff0alde0
«PaBHOZIEWCTBYIOIIAS CUID»
KoHTposbHas paboTa mo TeMam:
«MexaHHUeCKOe ABIKECHUECY,
32 «Macca, IIIIOTHOCTBY, «Bec Temay,
«I"paduueckoe n3o0paxeHne
cuy», «CHITB»
Hasnenne. CriocoObl yMEHBIIICHUS bubmuorexa [JOK
33
Y YBEJIMUCHUS JIaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3za. 3aBUCUMOCTD
bu6nuoreka [JOK
34 JIaBJICHMS Ta3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Tepenaya naBneHus: TBEPABIMU
bu6mmoreka [IOK
35 TeJaMU, JKUJIKOCTSIMHI U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
JlaBlIeHME B )KUJIKOCTH U Ta3e,
bu6mmoreka [IOK
36 BBEI3BAHHOE IEUCTBUEM CHUJIBI

TAXKECCTHU

https://m.edsoo.ru/ff0a2718




Pemenue 3agay mo Teme

bu6mmoreka [IOK
37 «JlaBlIeHNE B )KUJIKOCTH H Ta3e.
https://m.edsoo.ru/ff0a2826
3akon ITackamsy
bu6mmoreka [IOK
38 Coobmarommuecst cocyabl
https://m.edsoo.ru/ff0a2970
Bbu6nmuoreka [JOK
39 I'mapaBnuueckuit mpecc
https://m.edsoo.ru/ff0a3136
10 Manomerpsl. IlopuiaeBoi
SKUKOCTHEIN Hacoc
Al ATtmocdepa 3eMiH 1 IpUYHUHBL €€ bu6mmoreka [IOK
CyIIIECTBOBAHUS https://m.edsoo.ru/ff0a2bSa
0 Bec Bo3nyxa. AtmochepHoe bubmmoreka [IOK
JaBJIIEHHE https://m.edsoo.ru/ff0a2b5a
13 N3mepenune atmocdepHOro bubmmoreka [IOK
nasnenust. OnsiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
Bbu6nmuoreka [JOK
44 JIaBJICHUS OT BBICOTHI HaJl YDPOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JABJICHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3amay mo teme "
46

AtmoctepHoe naBieHue"




JlelicTBUE )KUJIKOCTH U ra3a Ha

bu6mmoreka [IOK
47 MOrPY>KEHHOE B HUX TEJNO.
https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlabopaTtopHnas pabota
48 «OmnpeneneHre BHITAUIKABAIOMICH bu6mmoreka [IOK
CWJIBI, IEHCTBYIOIIEH Ha TEIo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUIKOCTh)
JlaboparopHnast pabota 1mo Teme
«HMccrenoBanue 3aBUCUMOCTH
Bbubnmuoreka [JOK
49 Beca Tesa B Bojie OT 00bEMa
https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KUJKOCTh YacTH
Temay
bu6mmoreka [IOK
50 [lmaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoncTpynpoBanue apeoMeTpa
51 WJIM KOHCTPYUPOBAHUE JIOJIKU U
omnpeeiIeHuE e
rpy3onoabsEMHOCTH"
) Pemenue 3amad mo TemMam: Bbubnmuoreka [JOK
5

«IInaBanue cynos.

https://m.edsoo.ru/ff0a3654




BosnyxorutaBanuey, «/laBnenne

TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B)»

KonTtponbHas pabora no Teme

53 «/laBneHue TBEpABIX TEI,
JKUIKOCTEN U Ta30B»
Bbu6nmuoreka [JOK
54 Mexanunueckas pabota
https://m.edsoo.ru/ff0a3f82
bu6nuoreka [JOK
55 MorntHocTh. EAUHUITEI MOIITHOCTH
https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM MpHU 1
noabéMe o jectyuie"
IIpocTteie Mexanu3Mbl. Poiyar.
7 PaBHOBecue cuit Ha ppryare
Prruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota bubmuotexa [JOK
o8 «HccnenoBanre ycIoOBUMA 0> https://m.edsoo.ru/ff0a478¢e
PaBHOBECHSI phIUara
Pemmenue 3agad mo reMme «Y CI0BUS bu6mmoreka [IOK
> pPaBHOBECHS pbIyara https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro
60 0.5

NEUCTBUS MEXaHU3MA.




Jlaboparopnas pabota
«3mepenue KII/ HakinoHHOM

IIJIOCKOCTH»

61

Pemenue 3agau mo teme "Pabora,

MoimHocTh, KITJT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas SHeprusi.
Kunerndeckas v NoTeHIMAIbHAS

SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHECHHSI MEXaHUYECKON

SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpPUMEHT 10 TEME
"DKcepuMEHTAIbHOE
onpeereHue N3MEHEHUS
KUHETUYECKON U MOTEHIIMATbHOMN
SHEPTUHU MPHU CKATHIBAHUU TEJIA 110

HAKJIOHHOM IJIOCKOCTH"

65

KonTtponbHas pabora no Teme

«PaboTta 1 MOIIHOCTb. DHEPTHUS»

66

PesepBHblii ypok. Pabora c
TEKCTaMH I10 TeMe

"MexaHnuyeckoe IBHKeHue"

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0a4eeb




PezepaHblii ypok. Pabora c

bu6mmoreka [IOK
67 TekcTaMHu 110 Teme "JlaBienue 1
https://m.edsoo.ru/ff0adffe
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"
PeseprubIit ypok. Pabora ¢
68 TekcTaMH 1o TeMe "PaboTa. 1

MomHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10

[MPOI'PAMME

68

12




8 KVIACC

n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabHsbie

padoTbI

IIpakTH4eckue

padoThI

JlaTa

HU3yYeHHUs

JJIeKTPOHHBbIE HU(PPOBbIE

o0pa3oBaTe/ibHbIE

pecypcebl

OCHOBHBIE TOJIOKEHMIS
MOJICKYJISIPHO-KUHETHIECKOM
TEOPUH U KX OIBITHBIC

MMOATBEPKICHUS

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

Macca u pa3mep aTOMOB 1

MOJIEKYJI

Mogaemnu TBEPAOTO, )KUIAKOTO U
ra3000pa3HOro COCTOSHUMN

BCIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

OOBsicHEeHHE CBOMCTB TBEPIOTO,
KUJKOTO U Ta3000pa3HOTO
COCTOSTHU BEIIeCTBa Ha OCHOBE
MOJI0KEHUH MOJIEKYJIIPHO-

KUHETUYECKON TEOPUU

Kpucrannmaeckue u amopdHbie

TCJ1a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800




CMayuBaHue 1 KalnuJIIPHOCTD.

Bbu6nmuoreka [JOK

6
[ToBepxHOCTHOE HATSDKEHUE https://m.edsoo.ru/ff0a5530
bu6nmuoreka [JOK
7 TennoBoe pacIIMpeHHE U CKaTUE
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b
8 TEMIEPATYPHI CO CKOPOCTHIO
TEIJIOBOTO JABM)KEHUS YaCTHII
9 Buytpennss sneprus. CriocoObl bubmmoreka [IOK
W3MEHEHUS BHYTPCHHEH dHEPruun https://m.edsoo.ru/ff0a5c60
Bbu6nuoreka [JOK
10 Buns! Tennonepenaun
https://m.edsoo.ru/ff0a6412
VYpok-koH]pepeHuus
"IIpakTH4ecKoe UCIIOIb30BaHNE
bu6mmoreka [IOK
11 TEIIOBBLIX CBOMCTB BEIIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LIEJAX
sHeprocoepexeHus"
. KonnuecTtBO TEILIOTEL. Y IenbHas bu6mmoreka [IOK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OajlaHca.
bu6mmoreka [IOK
13 TennooOMmeH U TeroBoe

paBHOBecue

https://m.edsoo.ru/ff0a7088




JlaboparopHas paboTa

"HccneqoBanue ABJICHUS

bu6mmoreka [IOK

14
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konuuecTBa TEIIIOTHL,
. HE00XO0AUMOTO JJIsl HarpeBaHUs
5
TeJa U BBIICTSIEMOTO UM TIPU
OXJIQXKICHUU
JlaboparopHas paboTa
Bbu6nmuoreka [JOK
16 "Onpenenenue yaenbHOU
https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BenlecTna"
. OHeprus TomuBa. Y ienbHast bu6mmoreka [IOK
7
TEIJI0Ta CTOPAHMS https://m.edsoo.ru/ff0a7bSa
[ImaBiienue u oTBEpACBaHUE
Bbubnuoreka [JOK
18 KPHUCTAJUIMYECKUX TEJ. Y AeIbHas
https://m.edsoo.ru/ff0a71d2
TEIJI0Ta TUIaBJIECHUs
JlaboparopHas paboTa
bu6mmoreka [IOK
19 "OnpeneneHne yaeabHON TEMI0ThI
https://m.edsoo.ru/ff0a72fe
IUIaBJICHUA JIbaa"
20 [Tapoo6pa3zoBanue u bubmuorexa [JOK

KoHAeHcauus. Mcnapenue

https://m.edsoo.ru/ff0a740c




21

Kunenue. y[[eJ'IBHaSI TCIJIOTAa
napoo0Opa3oBaHus U KOHICHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI
KHUIICHUS OT aTMOC(EPHOTO

JaBJICHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs Bo3ayXa.
JlaboparopHas paboTa
"OnpeneneHne OTHOCUTETbHOU

BJI&)KHOCTH BO311yXxa"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OMpCACIICHUC

BJIAXKHOCTH BO3yXa

24

[TpuHIMTIBI PaOOTHI TETIIOBBIX
neurateneii. [TapoBast TypOuHa.

JlBurarenb BHYTPEHHETO CTOPaHUs

25

KIIJI TerioBoro ABUTaTe .
TemuioBble ABUTATENH U 3alINUTA

OKpYKarolleil cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U
IpeBpalleHHs SHEPTUU B

TCIJIOBBIX ITpOoLeccax

27

[ToaroroBka Kk KOHTPOJIBHOU

pabote o Teme "TerioBbie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2




sBieHus. I3MeHenune arperaTHbIX

COCTOSIHUH BeriecTna'

28

KonrtponsHast pabora o Teme
"TeroBrle aABicHUA. I3MeHeHNe

arperaTHbIX COCTOSIHMI BeniecTna"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona

AIEKTPUYECKUX 3apsI0B

30

Ypoxk-uccienoBanue
"OnexTpuzanus Tea UHAYKIUEH 1

MPpU CONTPUKOCHOBEHHUU "

31

BzaumopeiicTBue 3apsoKeHHBIX

tei. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
HanpsiKeHHOCTb 3JIEeKTPUUYECKOTrO
nojs. [IpuHuun cynepno3unuu

JIEKTPUYECKUX MOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snektpuyeckux
3apsAA0B. DIEMEHTAPHBIN 3apsi.

Crpoenune aToMa

34

[TpOBOAHUKY U ANAIICKTPUKH.
3aKOH COXpaHEHUS

QJICKTPHUYCCKOTIO 3apsaa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6




Pemenue 3agau Ha npuMeHeHUE

Bbu6nmuoreka [JOK

35
CBOMCTB AJICKTPUYECCKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0
bu6nmuoreka [JOK
36 cymiectBoBanus. ICTOUHMKH
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
Bbu6nmuoreka [JOK
37 JleicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleiicteue
38 AJIEKTPUYECKOTO MOJIs HA 1
MPOBOJHUKHU U JUAJIEKTPUKU"
3 DIIEKTPUUYECKUH TOK B METasIax, bubmuorexa [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
DnexTpudeckas Lelb U e€
40
COCTaBHBIE YaCTH
Cuna toka. JlabopaTopHas paborta
Bbubnuoreka [JOK
41 "H3MepeHue u peryanpoBaHue 0.5
https://m.edsoo.ru/ff0a8bd6
CUJIbI TOKA"
DIEKTPUUECKOE HATIPSKCHHE.
0 BoasT™etp. JIaboparopnas pabota 05 bubmnorexa [JOK

"H3MepeHue u peryanpoBaHue

HanpspkeHus"

https://m.edsoo.ru/ff0a%¢e14




43

ConpoTHuBieHHE TPOBOAHMKA.
VY ienpHO€E CONPOTUBIICHUE

BEIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
COMMPOTHUBJICHHUA ITPOBOJHUKA OT

€ro JJIWHBI, INIOIIaau
MOTIEPEYHOT0 CEUECHHUS U

Marepuaia"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTE CHJIIBI TOKA OT
HanpspbkeHud. 3akod Oma jist

ydaCTKa Hemnu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMIPOTUBICHUS
pe3ucTopa u HampsHKSHHS Ha

pesucrope"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarennLHOE U
napajuieIbHOE COSTUHEHUS

IIPOBOAHHUKOB




JlaboparopHas pabota "IIpoBepka

MIpaBHJIa CIOKEHUSI HAMIPSHKEHUH

bu6mmoreka [IOK

48
P TIOCIICIOBATEIIHHOM https://m.edsoo.ru/ff0aaas58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU bu6mmoreka [IOK
napajieIbHOM COEIMHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3agau Ha npuMeHeHUE
Bbu6nuoreka [JOK
50 3akoHa OMa AJ1s1 pa3IMyHOro
https://m.edsoo.ru/ff0aaf8a
COEMHEHUS IPOBOIHUKOB
PaGora u momtHOCTH
Bbu6nuoreka [JOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenma
JlaboparopHas paboTa
bu6mmoreka [IOK
52 "Onpenenenue paboThl U
https://m.edsoo.ru/ff0ab3e0
MOITHOCTH 3JIEKTPUYECKOTO TOKa"
DIIEKTPUYECKUE LETTH U
53 MOTPEOUTEITH DIIEKTPHICCKOU bubmnorexa [JOK

sHepruu B ObiTy. KopoTkoe

3aMbIKaHUC

https://m.edsoo.ru/ff0ab660




IToaroroBka K KOHTPOJIBHOMI

pabore 1Mo Teme "DIEKTPUIECKHE

bu6mmoreka [IOK
54 3apsiabl. 3apsSYKEHHBIE TEJIa U X
https://m.edsoo.ru/ff0abd2¢
B3auMOIcHCTBUSA. [TOCTOSSHHBIN
3JEKTPUUYECKUNA TOK"
KonrponsHas pabora o Teme
"DnexkTpudecKue 3apssl.
Bbu6nmuoreka [JOK
55 3apsiKEHHbIE TeJla U UX
https://m.edsoo.ru/ff0abea8
B3auMoIecTBUs. [loCTOSTHHBIN
3JIEKTPUYECKUNA TOK"
[TocTosTHHBIE MarHUTHI, UX
56
B3aUMOJICHCTBHE
VYpoxk-uccienoanue "M3yuenne bubmuorexa [JOK
57 1
MOJICH MMOCTOSTHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
MarunurtHoe noje. MarautHoe
bu6mmoreka [IOK
58 oJie 3eMJIN ¥ €ro 3HaYECHUE IS
https://m.edsoo.ru/ff0acOba
YKU3HU Ha 3emMJie
OnbIT OpcTeaa. MarHuTHoe mose
bu6mmoreka [IOK
59 AJIEKTPUYECKOr0 TOKa MaruHutHoe
https://m.edsoo.ru/ff0ac1d2
MOJIe KaTyIIKA C TOKOM
[IpumeHeHne 3JIeKTPOMarHuToB B bubmuorexa [JOK
60 0.5

texHuke. Jlaboparopuas pabota

https://m.edsoo.ru/ff0ac74a




"N3y4yeHue neiicTBUS MAarHUTHOTO

OJIs1 Ha MPOBOJHUK C TOKOM"

61

QHGKTpOI[BI/IFaTeHB IIOCTOSAHHOT O
Toka. Mcronb3oBanue
3JIEKTPOJIBUTAaTENEH B

TEXHUYECKUX YCTPOMCTBAX U HA

Tparcmnopre. JlabopaTopHas
pabora "KoHcTpynpoBaHue u
n3ydeHue paboTh

3eKTpoaBUraresns”

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajes. 3aKoH
AJICKTPOMArHUTHOW WHYKIIUH.

IIpaBuio Jlenna

63

Onekrporereparop. Crocoos
MIOJIYYEHUS DIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX

SHEPrUuu

64

IToaroroBka K KOHTPOJIBHOMU
pabore 1Mo Teme "DIEKTPUIECKHe

U MarduTHbIE SBiIcHUS"




KonrponsHas pabora o Teme

bu6mmoreka [IOK
65 "DeKTpUUYECKUE U MATHUTHBIE 1
https://m.edsoo.ru/ff0acb14
SIBJICHUS"
Peseprubrit ypok. Pabora ¢
bu6mmoreka [IOK
66 TeKkcTaMH 110 TeMe "TerioBEIe 1
https://m.edsoo.ru/ff0acc5e
sIBJICHUS"
Peseprubrit ypok. Pabora ¢
bu6mmoreka [IOK
67 TekcTaMu 110 TeMe "T1oCcTOSIHHBIN 1
5 https://m.edsoo.ru/ff0acdc6d
3JIEKTPUUYECKUNA TOK"
PeseprubIit ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MarauTHbie 1
SIBJICHUS"
OBHIEE KOJIMYECTBO YACOB I10 6 145

I[TPOTPAMME




9 KVIACC

KoanuyecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
Tema ypoka Kontpoasubie  IIpakTHueckme oGpa3oBaTeIbHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypchl
MexaHu4eckoe JBUKEHHUE.
1 1
MarepuanbHas TOUKa
Cucrema otcyera.
bubmunoreka LIOK
2 OTHOCHUTENBHOCTH MEXAHHUYECKOTO 1
https://m.edsoo.ru/ff0ad474
JIBUKCHUS
; PaBHOMEpHOE npsIMOJIMHENHOE . bubnuotexa [JOK
NIBIOKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPsIMOIUHENHOE
4 nBrokeHue. CpeiHsisi U MTHOBEHHas 1
CKOpPOCTh
[Ipsamonuneinoe
but6mmoreka [IOK
5 PaBHOYCKOPEHHOE JBUKCHUE. 1
https://m.edsoo.ru/ff0ad8d4
VYckopenue
CKOpOCTh NPAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1

I'padux ckopoctu




JlaboparopHas paboTa

"OnpeneneHnue yCKOpEHus Tesa

but6mmoreka [IOK

7 MIPU PaBHOYCKOPEHHOM JIBHKECHUHT https://m.edsoo.ru/ff0adb18
110 HAKJIOHHOM MIIOCKOCTH"
CBoOonmHoe nagenue teil. OIbITH
; lanunes
PaBHOMEpHOE BMKEHUE 10
okpyxHocTH. [lepuoa u yactora bubnuoteka [JOK
? oOpamenus. JIuHeitHas U yrimoBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 [{eHTpOCTpEMHUTEIIEHOE YCKOPEHUE
[Tepssiii 3ak0oH HetoToHa. Bextop bubnuoteka [JOK
! CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. bubnuorexa [JOK
12 PaBHoxeiicTByIOIIAs crta https://m.edsoo.ru/ff0ae72a
Tpetwuii 3akon HproTona. bubnuoteka [JOK
= Cynepnio3unust CHI https://m.edsoo.ru/ff0ae982
Pewenue 3anau Ha npuMeHEHUE bubmuotexa [JOK
4 3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka buomorexa HOK

https://m.edsoo.ru/ff0aeca2




Permrennie 3agaud mo reme «Cuiia

16
YIOPYTOCTH
JlaboparopHas paboTa
bubmunoreka LIOK
17 «Omnpenenenre KeCcTKOCTH
https://m.edsoo.ru/ff0aee28
MPY>KUHBD»
bubmunoreka LIOK
18 Cuna TpeHus
https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bu6mmnoreka LIOK
TPEHUSD https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
bubmunoreka LIOK
20 "Onpenenenue kodhdumnreHTa
https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS"
Pemenue 3aga4 mo teme "3aKoHbI
bu6mmoreka [IOK
21 Hprorona. Cuna ynpyroctu. Cuna
https://m.edsoo.ru/ff0aftb8e
TpeHus"
Cuna TsKeCcTy U 3aKOH
but6mmoreka [IOK
22 BCEMHUPHOIO TATOTCHUS.
https://m.edsoo.ru/ff0at044
Yckopenne cBOOOIHOTO MaCHHS
VYpoxk-koHpepennus "JIBuxenne
’3 TEJ BOKPYT TPaBUTAIMOHHOTO

nenTpa (CoHeyHas cucTeMa).

TamakTukn"




Permrenne 3agaud mo reme "Cuiia

bu6moreka [IOK
24 TSDKECTH Y 3aKOH BCEMHUPHOTO
https://m.edsoo.ru/ff0af5{8
TArOTeHHs"
5 [TepBast kocMu4eckasi CKOPOCTb. bubnuoreka [JOK
HeBecomocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJbHOW TOYKHU.
y AOGCOIOTHO TBEPIOE TEIIO. but6mmoreka [IOK
PaBHOBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPALLCHUS
27 MowmenT cunsl. LlenTp TsxecTu
)8 Pemrenue 3agad mo reme "MoOMEHT but6mmoreka [IOK
cuibl. Llentp Tsokectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOMI
bu6mmoreka [IOK
29 pabore o Teme "MexaHnueckoe
https://m.edsoo.ru/ff0b0408
nBIkeHue. Bzaumonencraue tea"
KontponbHas paboTa mo teme
bu6mmoreka [IOK
30 "MexaHn4yecKoe IBUKEHUE.
https://m.edsoo.ru/ff0b06ec
Bzaumopeticteue Ten"
Nmnynbce Tena. UMnynbe cUbl.
31 3aKOH COXpPaHEHHS UMITYJIbCA. bubnuoteka [JOK

VYipyroe u Heynpyroe

B3aMOJIENCTBUE

https://m.edsoo.ru/ff0b07fa




Pertennie 3agau mo reme "3akoH

bubmunoreka LIOK

32 COXpaHEHHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢
VYpok-koHdpepenuus "PeakTuBHOE
33 JIBU>KEHUE B PUPOJIE U TEXHUKE"
Mexanuueckasi paboTa u bu6muotexa [JOK
> MOIIIHOCTh https://m.edsoo.ru/ff0b0ag4
PaboTta CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
3 YIIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa
«Omnpenenenue paboOTHI CUIIBI
36 TPEHHS TPU PAaBHOMEPHOM
JBYDKEHUH TENa 10
TOPU30HTAILHON TTOBEPXHOCTH
CBs13b DHEPrUU U pabOTHI.
37 [ToTeHmanpHas SHEPTUst
Kunernueckas sueprus. Teopema o bubnuoteka [JOK
38 KHHETHYECKOW SHEPTUH https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUS SHEPTUHU B
% MeXaHUKe
40 JlaGopatopnas pabora «3yueHue Bu6muotexa [JOK

3aKOHAa COXPAaHCHUSA DHEPT UM

https://m.edsoo.ru/ff0bl2fe




41

KonebarenbsHoe IBUXKEHUE U €T0

XapaKTePUCTUKU

bubmunorexa LIOK
https://m.edsoo.ru/ff0Ob1858

42

3aryxaromue KoieOaHus.
BhIHYKIeHHBIC KOJICOAHUS.

Pe3onanc

bubmunoreka LIOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil ¥ NPy KUHHBINA

MasATHHUKHU

44

Ypoxk-uccienoBanue
«3aBHCUMOCTH Mepuoia KoeOaHui
OT JK€CTKOCTH MPY>KUHBI U MACCHI

rpy3a»

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

45

[IpeBpaiienue sHepruu npu

MEXAHUYECKUX KOJIeOaHUIX

46

JlaGopaTtopHnas pabota
«OrmpeneneHue 4acToThl ¥ MepHo/Ia
KoJIeOaHU TPY>KUHHOTO

MassiTHHUKa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlaboparopHnas pabota «I[IpoBepka
HE3aBHCUMOCTH TIEpHOa
KOJIeOaHHii TPy3a, MOIBEIICHHOTO K

HUTH, OT MaccChl Ipy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a




48

Mexaunueckue BoiHbl. CBOMCTBA
MeXaHn4eckux BoJiH. [IpogosibHbIE

1 MIOINCPCUYHBIC BOJTHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHus
"MexaHn4eCcKHe BOJIHBI B TBEPIOM

Tene. CelicMHUUeCcKre BOJIHEBL"

50

3Byk. PactipocTpanenue u

OTpaKEHHE 3BYKa

51

VYpok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT

qacTOTHI"

52

I'pomMKOCTb 3ByKa U BHICOTA TOHA.

AKYCTHYECKHI pe30HaHC

53

Ypok-kouhepenius "YIpTpa3zByK
1 nH(MPa3BYK B IPUPOE U

TeXHUuKe"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOU
pabote mo Teme "3aKOHbI
coxpaHeHusa. MexaHnueckue

KOJIeOaHUA U BOJHEI"

bu6munoreka LIOK
https://m.edsoo.ru/ff0b2510

55

KonrponsHas pabora o Teme

"3aKOHBI COXpaHEHUS.




MexaHu4ecKue KOJICOaHus U

BOJIHEI"

56

DNEKTPOMarHuTHOE MOJIeE.

BJ'ICKTPOMaFHI/ITHBIe BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX

BOJIH

58

VYpoxk-koHpepenuus "kana
OJICKTPOMAroUTHBIX BOJIH.
Hcnons3oBanue
AJICKTPOMArHUTHBIX BOJIH TSI

COTOBOI¥ CBA31"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-uccienoanue "M3yuenne
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH
C TIOMOIIIbI0 MOOMIIBHOTO

tenedona"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3ama4d Ha OMpCACIICHUC
HaCTOThI U JJIMHBI

3HeKTp0MaFHHTHOfI BOJIHBI

61

DneKkTpoMarHuTHas mpupozaa
ceeta. CKopocTh cBeTa. BosiHOBBIE

CBOMCTBA CBETa

bubmunoreka LIOK
https://m.edsoo.ru/ff0b31d0




62

Hcrounnku cBera.
[IpsamonuHeHOE pacipoCTpaHEHHE

ceera. 3armenus ConHua v JIyHsl

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KEHHS CBETA. 3epKaia.
Pemienue 3aga4 Ha npuMEHEHUE

3aKOHa OTpaXCHUSA CBCTA

but6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3akoH

IMPECIOMIICHUA CBETA

but6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE OTpaKEHHE
cBera. Mcronp30Banue IOJTHOTO
BHYTPEHHETO OTPAXKEHUS B

OIITHYCCKUX CBCTOBOJax

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5¢c

66

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YIJia
MPETOMIICHUSI CBETOBOTO JTy4a OT
yIJla MaIcHusl Ha TpaHulle "BO3ayX-

CTCKIJIO

67

VYpoxk-koHpepeHus
"Mcnonp30BaHuE MMOJHOTO
BHYTPEHHETO OTPAKEHUS:

CBCTOBO/JbI, OIITUKOBOJOKOHHAaA

CBSI3b"




bubmunoreka LIOK

68 JInn3el. OnTryeckast cuiia JMH3bI
https://m.edsoo.ru/ff0b3{2c
[TocTpoenue n300pakeHuit B bubmmoreka [JOK
0 JMH3aX https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa
"Onpenenenne HOKyCHOTO bubmmoreka [JOK
70 pPacCTOSTHUS U ONTHYECKOMN CHITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
Ypok-koupepenius "OnTuyeckue bubnuoreka [JOK
! JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
I'ma3 xak onruyeckas cucrema. but6mmoreka [IOK
72 3penue https://m.edsoo.ru/ff0b4684
Ypok-koHpepentus "legexTo
7 3penusi. Kak coxpanuth 3peHue"
Paznoxxenue 6enoro cBera B
criektp. OnbiTel HptoTOHA. bubnuoreka [JOK
7 Crno)keHHe CIeKTPaIbHBIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
Jlabopartopnast pa6ota "ONBITHI 11O
75 pasoKeHUIo Oeoro cBeTa B buomorexa OK

CIICKTP U BOCHPUATUIO IBETA

https://m.edsoo.ru/ff0c0e2a




MPEIMETOB MPHU UX HAOIIOICHUN

4yepe3 1BETOBbIE GUIBTPHI"

VYpok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHUS,
uHTephepeHus u qudpaxmuus"
- Omnsite Pesepdopna u bubmmoreka [JOK
TJIaHETapHAasi MOJIETh aTOMa https://m.edsoo.ru/ff0c12a8
79 IToctynarter bopa. Moaens atoMa
bopa
Hcnyckanue U MOIIOLIEHUE CBETA
bubmunoreka LIOK
79 aroMoM. KBautsl. JInHeiuarsie
https://m.edsoo.ru/ff0c144c¢
CHEKTPHI
%0 Ypoxk-tipaktukym "Habmronenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
bubmunoreka LIOK
81 PangnoakTUBHOCTE U €€ BUIbI
https://m.edsoo.ru/ff0c1672
% Crpoenue aToMHOrO sipa. bubmmoreka [JOK
Hyknonnas Mmozaens https://m.edsoo.ru/ff0c18ac
%3 PannoakTuBHBIE pEBpALCHUS. Bbubmuotexa [JOK
N3oromsl https://m.edsoo.ru/ff0clal4
" Pemienue 3agau mo teme: bubmunoreka LIOK

"PanuoakTuBHBIEC peBpalieHus"

https://m.edsoo.ru/ff0clbda




85

IIepuon nonypacnana

VYpok-koHpepeHus

bubmunoreka LIOK
86 "PagnoakTUBHBIEC U3Ty4EHUS B
https://m.edsoo.ru/ff0c2126
MpUpoOAE, MEAUIIMHE, TEXHUKE"
Snepubie peakunu. 3aKOHbI
bubmunoreka LIOK
87 COXpaHEHHUsI 3apsJ0BOrO U
https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
- DHeprusi CBSI3U aTOMHBIX SIIIEP. bubmmorexa [JOK
CBs13b MacChl U SHEPTHH https://m.edsoo.ru/ff0c1d7a
% Pemenue 3agau no reme "SnepHeie
peakuun"
Peakumu cuHTe3a M eTICHUS sSIIEp.
bu6munoreka LIOK
90 Ucrounuku suepruun ConHia u
https://m.edsoo.ru/ff0c1e88
3BE3]T
Ypok-koHpepenmus "Anepuas
o1 sHepreTuka. JleicTBus
paZMOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroToBka K KOHTPOJIBHOU
but6mmoreka [IOK
92 pabore 1o Teme

"DIeKTpOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e




3H€KTpOMaI‘HI/ITHBI€ BOJIHBI.

KBauroBrie gsBienus"

KonrponsHas pabora o Teme

"DEeKTPOMarHuTHOE MOJIE.

. DIIeKTPOMarHUTHBIC BOJTHBI.
KBanToBsie siBneHus"
[ToBTOpenue, 0600IIEHNE.
but6mmoreka [IOK
94 JlaGopaTopHbie pabOTHI 1O KypCy
https://m.edsoo.ru/ff0c245a
"B3aumonaencreue tea"
[ToBTOpenue, 0600IIEHNE.
Pemenne pacueTHsIX U bu6muotexa [JOK
. KaueCTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2572
"TerutoBble mponecch”
[ToBTOpenue, o6o0IIEHNE.
Pemenne pacueTHsIX U bubmuotexa [JOK
%0 Ka4eCTBEHHEBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsiX aBurarencii”
[ToBTOpenue, 0600IIEHNE.
o7 Pemenue pacyeTHbIX 1 bubnuoteka [JOK

Ka4CCTBCHHBIX 3a4a4 I10 TEMC

"KII/] anexTpoycTaHoBOK"

https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, o0o0IIEHNE.

but6mmoreka [IOK
98 JlaGopaTopHbie pabOTHI 1O KypCy 1 1
https://m.edsoo.ru/ff0c2c¢52
"CBeTOBEI€ gBiIcHUSA"
[ToBTOpenue, 0600meHne. Pabora
but6mmoreka [IOK
99 C TEKCTaMH I10 TeMeE "3aKOHEI 1
https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHUKe"
[ToBTOpenwue, 0600meHne. Pabora
but6mmoreka [IOK
100 ¢ Texctamu 110 Teme "Konebanus n 1
https://m.edsoo.ru/ff0c2e82
BOJTHEI"
[ToBTOpenue, 0600meHne. Pabora
but6mmoreka [IOK
101 ¢ TekcTtamu 110 Teme "CBeTOBbBIE 1
https://m.edsoo.ru/ff0c3044
SIBJICHUS"
[ToBTopenue, 0600meHne. Pabora
102 ¢ Tekctamu o teme "KBauroBas u 1
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 02 .

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI 1151 YAEHUKA

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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