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INOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO O0IIEero oOpa3oBaHMsI COCTaBlieHAa Ha
OCHOBE TIOJIOXKEHUH W TpeOOBaHWN K pe3ylibTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOM
oOpasoBarenbHOM mporpammel, mpeactaBieHHbix B DPI'OC OO0, a Ttakke ¢ ydéroM
dbenepaibHON paboueld mporpamMmbl BocmUTaHUs U KoHIENIMM mpenojaBaHus y4eOHOTO
npeamera « PU3nKay.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAMpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHU3alui0 HU3ydyeHUs (U3HKH Ha
JIeSITEIbHOCTHOM OCHOBe. B mporpamme mo (U3MKe YYUTBHIBAIOTCS BO3MOKHOCTH Yy4€OHOIO
npeamera B peanum3anuu  TpeboBanuit DPI'OC OOO Kk I1UIaHUPYEMBIM JIMYHOCTHBIM H
METalpeIMETHBIM  pe3yJibTaTaM  OOy4eHus, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 001IEro 00pa3oBaHMsL.
[IporpamMma no (u3MKe ycTaHABIMBACT paclpeiesieHne y4eOHOro maTepuana Mo rojaam
oOydenust (1o Kiaccam), TpeajaracT MPUMEPHYIO IIOCIEAOBATEIbHOCTh HM3YYCHHS TEM,
OCHOBAaHHYIO Ha JIOTHUKE pa3BUTHUS NPEAMETHOTO COJAEpX aHHUi M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaronIuXCs.
[IporpamMma 1o ¢gu3snke pazpadboTaHa C 1eJbI0 OKa3aHUsI METOAMUYECKON TOMOIIH YUUTEIIO
B CO3JIaHMM paboyeil mporpamMmbl 0 y4eOHOMY MpeIMETY.
dusmKa SBIAETCS CUCTEMOOOPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJIBKY (pr3MUecKue 3aKOHBI JIS)KAaT B OCHOBE NPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMUEH,
Ouostornei, acTpoHOMHUEH U PU3HUECKOi Teorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, TPEAOCTaBISET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAyYHOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEeHHUs JOCTOBEPHBIX 3HAHUN O MUDE.
OnHa W3 TIaBHBIX 337a4 (QHU3MUECKOro o0pa3oBaHUs B CTPYKType oOmero oOpa3oBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOW TPaMOTHOCTM M UHTepeca K Hayke Yy
o0y4aromuxcs.
N3yuenne ¢usnkun Ha 0a30BOM YpOBHE TMPENIOJaracT OBJIAJCHUE CIEAYIOIIUMHU
KOMITIETEHTHOCTSMH, XapaKTePU3YIOUIMMHU €CTECTBEHHO-HAYUYHYIO IPaMOTHOCTB!
® HAYYHO OOBSCHSTH SABIICHUS,
® OIEHHUBATh U IOHUMATh OCOOEHHOCTU HAYYHOI'O UCCIIEIOBaHUS;
® UHTEPNPETHPOBATH JAHHBIE W HCIOJb30BATh HAyUHBIE JIOKA3aTENbCTBA MJIS
MIOJTyYEeHHUs BBIBOJIOB.
[lenn w3yuyeHus (UMK HA YPOBHE OCHOBHOI'O OOIIETO0 OOpa30BaHUS ONPEICICHBI B
Konnenuuu npenonaBanus ydebHoro npeamera «dusmka» B 00pa3oBaTENIbHBIX OPraHU3ALMIX
Poccuiickoit ®enepaunu, peamu3ylOIUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE POTrPAMMEBL,
yrBepxka€HHON pemenneM Kosermn Munncrepersa npocsenieHust Poccuiickont denepannu
(mpotokoun ot 3 nexkadps 2019 r. Ne [IK-4BH).
eaun n3yyenus: GU3NKU:
e TMpHOOpEeTeHHE HHTEpeca M CTpEeMJICHHs OOydyarouuxcsd K HaydHOMY H3y4YEHUIO
MIPUPO/IbI, PA3BUTHE UX WHTEIIEKTYyaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJle¢ TMO3HaHuiA H (OpPMHUpPOBAHHE
HCCIIEIOBATENIbCKOI0 OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSM;

e (opmupoBaHNE HayYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yYeHHs] OCHOB CTPOCHUS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;



e (opmupoBaHue MpeACTaBICHUN O POl (DU3HMKU ISl Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHU;
® Dpa3BUTHE TPEJACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
NEeSATETLHOCTH, CBSA3aHHOM ¢ (PM3MKOM, TOATOTOBKA K JIajJbHEUIIIEMY 00YUEHHUIO B 3TOM
HaIpaBJICHUH.
Joctuxkenne STUX Iefied mporpaMMbl MO (u3MKe Ha YypOBHE OCHOBHOTO OOILEro
o0pa3oBaHUs 00ecreunBaeTCs PEIICHHEM CIICAYIONINX 3a4a4:
e npuoOpereHHEe 3HAHUH O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHMYECKHX,
TEIUIOBBIX, DJIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHEe YMEHHH ONMUCHIBaTh U  OOBICHATH (PU3MYECKHE SIBICHUS C
MCIOJIb30BaHNEM TIOJyYEHHBIX 3HAHUM;
® OCBOCHHME METOJIOB DELICHUs MPOCTEHIINX pacu€THBIX 33Ja4 C HCIOJIb30BAHUEM
¢buznyecKkux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3aa4;
® Dpa3BUTHE YMEHHMH HAOMIOJaTh TPUPOAHBIC SIBICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTHl M JKCIIEPHUMEHTABHBIC HCCIEAOBAHUS C HCIIOJIb30BAaHHEM
M3MEPUTENBHBIX TIPHOOPOB;
® OCBOCHHME TPHEMOB padbOTHl ¢ WHPOpMaIMel (PU3NYECKOro coaepKaHUs, BKJIIOYas
MHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHHMSIX (HU3UKH, aHAIM3 U KPUTUYECKOe
OlleHHWBaHWEe UHPOpPMAIIUY;
® 3HAKOMCTBO cO cdepaMu MpophecCHOHATBHON eATEIbHOCTH, CBA3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHHUAX (PH3HMUECKON HAYKH.
Ha m3yuenue ¢usuku (6a30BbIii YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHUS
oTtBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacos (2 yaca B
HEJIEII0), B 9 KJ1acce - 102 yaca (3 yaca B HEZIeIo).

[Ipeiaraemsrii B mporpamMmme 1o (pusmke nepeueHs J1abopaTOpHBIX paboT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIN XapaKkTep, YUWTeNlb JelaeT BbIOOp MpoBeneHHus J1adopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIAMBUAYAIBHBIX OCOOCHHOCTEN 00yYaroIuXcs, CIIMUCKA HIKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpesIaraéMbIX B paMKaX OCHOBHOT'O FOCYJIapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usuka u e€ poJib B IO3HAHUU OKPYKAKIIEr0 MUpPa.

®dusnka — Hayka o mpupoae. fABneHus npupoabl. PU3NYECKHE SABICHUA: MEXaHUYECKHE,
TEIJIOBBIE, ITIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMMUUHBL. W3mepenue ¢usnueckux BenuuuH. DuU3MUecKue MpUOOpHI.
[TorpemHocTs M3MepeHni. MexayHapoaHas CUCTEMA €AVHMULI.

Kak ¢u3mka u apyrue ecTeCTBEHHbIE HAYKH M3YyYarOT MpUpOAy. EcTecTBeHHO-Hay4YHBII
METOJl TIO3HaHWs: HAOJIOJCHHE, MOCTaHOBKAa HAYyYHOTO BOIMPOCA, BBIIABIKEHHE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe TUMNoTe3, O0O0bsAcHeHue HabmogaemMoro sBiaeHus. Omnucanue
(bU3NYECKUX SIBICHUH C IIOMOIILI0 MOIETIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBBIC, JIEKTPUIECKHE, MATHUTHBIE, CBETOBbBIE SIBJICHHUS.

2. dusuueckue MPUOOPHI M MPOIEAYPA MPSIMBIX U3MEPCHHI aHAJIIOTOBBIM U ITU(POBBIM

npudopoMm.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHBI JEICHUS KAl H3MEPUTEIHLHOTO MPUOOpa.

N3mepenne paccTosSHUM.

3. Uzmepenue 06bEMa XUAKOCTH U TBEPAOTO TETA.
4. OrmpeneneHue pasMepoB MajbIX TEIL.
5. H3mepenme TtemmepaTypbl INpH TIOMOIIM >KMJIKOCTHOIO TEPMOMETpAa M JaTyUKa

TEeMIIepaTyphl.
6. IlpoBeneHue wuccienoBaHUd MO MPOBEPKE TUIOTE3bl: AAJBHOCTh MOJNETA IIApUKAa,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, YeM OOJIbIIIe BHICOTA MTyCKa.

Pasnen 2. [lepBonayaibHble CBeJeHHs 0 CTPOCHHH BelllecTBA.

CtpoeHue BemIecTBa: aTOMbl W MOJEKYJIbl, WX pa3Mmepbl. OMbBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenne yactun BemiecTBa. CBS3b CKOPOCTH [IBMXKEHHMSI YacTHI] C TEMIIEPATypoOH.
BpoynoBckoe nBmwkenue, nuddysus. Bi3ammojeicTBue 4YacTHIl BEUIECTBA: TMPUTSKEHHE U
OTTaJIKUBaHUE.

ArperatHple COCTOSIHMSI ~BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTanmuyeckux) Ted. B3auMocBs3b MeXIy CBOMCTBaAaMH BEHIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaOGmronenne GpOyHOBCKOTO JBHYKCHHS.

2. HaGmoaenue nuddysun.

3. HaOmrogenue siBieHHid, OOBSICHSIOMMXCS MPUTSHDKEHUEM WM OTTAJIKMBAHHEM YacTHUIL

BEILIECTBA.

Jlabopamopuwvie pabomot u onvimel.

1. OreHka AuaMeTpa aToMa METOAOM PsiIOB (C HCTONIb30BaHUEeM (hoTorpadumii).

2. OmbITHI IO HAOJIOICHUIO TETUIOBOTO PACIIHMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKECHHUS.

Pa3nen 3. /IBu:xeHHe U B3aUMO/ieilicTBUE TeJl.



Mexannyeckoe JABMKEHHE. PaBHOMEpHOE W HepaBHOMEpHOe JBHkKeHHE. CKOpOCTb.
Cpenssist CKOpOCTb IPY HEPABHOMEPHOM JBMKCHUH. Pacd€T IyTH U BpeMEHH JBUKCHMUSL.

SIBnenue wmHepuuMu. 3aKOH HMHEpLUUHU. B3anMonelcTBue Tell Kak NPUYMHA M3MEHEHUS
CKOpOCTH [IBMXEHMS Tel. Macca kak Mepa umHepTHOCTH Tena. IlnotHocte BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00bEMA BEIIECTBA.

Cuna kak xapakrepucTuka B3aumogeicrsus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenue cunbl ¢ NMOMOIIBIO JUHAMOMETpa. SIBieHue TAroreHus u cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux muaHetax. Bec Ttema. HeBecomocTs. CnojkeHue cui, HampaBJIEHHBIX I10
onHOI npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHue CKOJIbKEHUSI U TPEHUE MOKOSI.
TpeHune B npupoJe ¥ TEXHUKE.

Hemoncmpayuu.

HabnroneHne MexaHU4ecKoro ABUKEHUS Tella.

H3mepenne cKOpoCcTH NPSIMOIMHEWHOTO IBHKEHUS.
HaGmntoneHue siBleHUs] MHEPLIUU.

Habnronenue u3MeHeHUs! CKOPOCTH MIPU B3aUMOJICHCTBHUH Tell.

ke wnNe

CpaBHeHue Macc 10 B3aUMOJIEUCTBUIO TE.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOK.
Jlabopamopnwvie padbomot u onvimel.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapUKa B >KMJIKOCTH, MOJEIH
AJIEKTPUYECKOT'0 aBTOMOOWMIIS U TaK Jiajee).
2. OmnpeneneHue cpeiHel CKOPOCTH CKOJIBXKEHHMS OpycKa WM IIapuKa M0 HAKIOHHOH
IUIOCKOCTH.
3. OmnpeneneHue WIOTHOCTH TBEPIAOTO TENA.
4. OnBbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTskeHHs (nedopMaiiiy) NpyxKHUHbI OT
MPUII0)KEHHOM CHUJIBI.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U
XapakTepa COINpPUKaCarOIINXCs TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, ) KUAKOCTE U ra3oB.

Jasnenne. CriocoObl yMeHbLICHNUS U YBEIMUYCHU AaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béMa, TeMieparypsl. [lepenada naBineHust TBEPABIMU TeIaMHU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTHueckue MaminHbl. 3aBUCUMOCTD JABJIEHUS JKMJKOCTH OT
rryounsl.  ['mapoctatmdeckuit  mapanokc. CooOmarommuecss cocyabl. [ uapaBiudeckue
MEXAHU3MBI.

Atmocdepa 3eman u atMocdepHoe aaBieHHe. [IpuuMHBI CyIIECTBOBAaHUS BO3YIIHON
obonmouku 3emnu. OnbiT Toppuyermnmu. M3mepenue arMocdepHOro naBieHUs. 3aBHCUMOCTb
atMoc(epHOro JdaBiieHHS OT BBICOTHI HaJ YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JleiicTBHE JKUIKOCTH U ra3a Ha NOrpyk€HHOE B HUX TeJ0. BeITankuBaronias (apXxuMe108a)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTB JaBJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenava naBiaeHMs )KUIKOCTBIO U Fa30M.

3. Coobmaronmecs: COCy/Ibl.
4. T'uppaBinnyeckuil rmpecc.
5. IlposiBnenue necTBus aTMOC(EPHOTO JaBIICHUS.



3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tela |
TJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.

VcnoBue 1uUIaBaHUs TEJ: TUIABAaHUE WM TIOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOIICHUS TUIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopuvie padomuvr u onvimul.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B XKHUIKOCTb
YaCTH TeJa.

OnpeneneHne BbITAIKUBAIOUIEH CHUJIbL, JEHCTBYIOLIEH Ha TENO, IMOTPYKEHHOE B
JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOIIEH CHJIbI, ACHCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT MAacChI TeJa.

OnbIThI, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJKUBAIOIIEH CHIIbI, AEUCTBYIOLIEH Ha
TEJO B )KUIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YaCTH Tella M OT IUIOTHOCTH
KHUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHHME JIOAKUM M OIpEACICHUE €€
TPYy30MO0ABEMHOCTH.

Pa3nea 5. PaGoTa 1 MOIIHOCTD. JHeEprus.
Mexannueckast pabota. MoOIHOCTb.
[TpocTble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IJIOCKOCTb. IIpaBuio paBHOBecus

pplyara.

[Ipumenenune npaBuiia paBHOBECHs pbluara K OJOKy. «30JI0TO€ MPaBUIO» MEXAaHUKH.

KIIJ] mpocThix MexaHu3MoB. [IpocThie MEXaHU3MEBI B OBITY U TEXHUKE.
Mexannueckass sHeprus. KuHetnmdeckas W noTeHUMalbHas »Heprus. llpeBpaiienue
OJHOTO BHJIa MEXaHUYECKOUN SHEPTUH B APYroi. 3aKOH COXPAaHEHHUS YSHEPTUHU B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie pabomot u onvimel.
1. Ompenenenne paOOTBHl CHUIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUM Tela II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. MHUccnenoBanue ycioBui paBHOBECHS pblyara.
3. Hsmepenne KII/l HaKJIOHHOM IIIIOCKOCTH.
4. H3yuyeHue 3aKOHA COXPAHEHHUS MEXaHUYECKOM SHEPTUH.
8 KIIACC

Pa3nen 6. TenioBble siBIeHUS.

OcHOBHBIE IT0JIOKEHUS MOJIEKYJISIPHO--KHHETUUECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB W MoOJeKyJd. OMNbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KNHETHYECKON TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BeriecTBa. Kpucrannudyeckue u
amop¢usie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUH
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CMmauMBaHWE M KanWULIpHBIE sBIeHUA. TeruioBoe

pacLIMPEHNE U CIKATHUE.

Temneparypa. CBA3p TemmepaTyppl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YacCTHII.
Buytpennsis sHeprusi. CrnocoObl HW3MEHEHMsS BHYTPEHHEH OSHEpruu: Temionepesadya u
coBeplieHre padboThl. Buael Teruionepenaun: TeIIONPOBOAHOCT, KOHBEKIMUS, U3ITYyYEHHE.



KommdecTBo TemnoTel. YenpHas TEIIOEMKOCTh BEIIECTBa. TeIUIO00OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBnenue u oTBepaeBaHUE KPUCTALTMUYECKHX
BEIIECTB. YeibHas TerwloTa IuiaBieHus. [lapooOpazoBanue M KoHIeHcauus. Mcmapenue.
Kumnenune. Ynenenas Temnora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHHS OT
aTMoc(hepHOTro TaBJICHMS.

BnaxxnocTs Bo3ayXa.

OHeprus ToIIMBa. Y IeJbHas TEIJI0Ta CrOPaHMsL.

[Tpunuuner pabotel TemnoBelx aAsurarenei KIIJ[ rtemnoBoro nsurarens. Temnosbie
JIBUTATEJIM U 3alATA OKPYKAOLIEH CPEBI.

3aKOH COXpaHEHUs U NMPEBPAILECHHS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Ha6monenue quddysum.
Habmtoienue siBlneHni CMauMBaHUSI U KaMJUISIPHBIX SBJICHHA.
HabnroneHue TerioBoro pacuMpeHus Tell.
M3MeHeHne 1aBlieHus ra3a Ipyu U3MEHEHUHN 00bEMa U HarpeBaHUM UJIU OXJIAXKACHUH.
[TpaBuiia u3MepeHus TeMIeparypsbl.
Bupsl Temionepenayu.
OxJaxaeHue Ipy COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiieHnn paboThl BHEIIHUMH CUJIaMHU.
. CpaBHeHHE TEMIIOEMKOCTEN pPa3INYHbIX BEILIECTB.
. HaGmotenue xumneHus.
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. Habnroienue nocTostHCTBa TeMIEpaTyphl MPH TJIaBJICHUH.

13. Moenu TeIOBRIX IBUTaTEICH.

Jlabopamopusie pabomot u onvimel.

1. OnbITHI O OOHAPYKCHUIO IEHCTBUS CUII MOJICKYJISIPHOTO TPUTSKCHHUS.

OnbIThI IO BhIpAIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 1O HAOJIOEHHUIO TETJIOBOTO PACIIMPEHUSI Fa30B, )KUIKOCTEH U TBEPIBIX TEJI.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IIIIPHIIA.

OnBITHI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JaBIEHHS BO3[AyXa OT €ro o0béMa u

HarpeBaHUs WIN OXJIaKICHUSI.

6. IlpoBepka THUIMOTE3bl IUHEHHOW 3aBUCHUMOCTH JJIUHBI CTONOMKA KHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmronenue u3MeHeHHs] BHYTPEHHEH SHEpruM Tejla B pe3yjbTaTe TeryIonepenayd u
paboOThI BHEITHUX CHIL.

8. HccnenoBanue sBICHHS TEIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOMN U TOPSYEH BOJIBI.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH IMpH TEIUIOOOMEHE C

HarpeTbIM METAUIMYECKUM IIHHAPOM.
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10. Onpenenenue yaeabHON TEINIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca uCrnapeHusl.

12. OnpeneneHne OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nen 7. DiekTpuyeckne U MArHUTHBIE SIBJICHHS.

Onexkrpuzanus ten. J[Ba poja aneKTpudecKuX 3apsiioB. B3anmopelcTBre 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEA OT BEIUYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



Onektpuueckoe mnojie. Hanpsok€HHOCTE anekTpudeckoro mojis. [IpuHnun cynepno3uiuu
AJIEKTPUYECKHUX TOJIeH (Ha KaYECTBEHHOM yPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIEMEHTApHBIN 3JekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOIHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

DNEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. J[eHCTBHSI 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKHUM TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIeIbHOE COMNpPOTUBIEHHWE BemecTBa. 3akoH Owma g  ydacTKa LeMH.
ITocnenoBarenbHOE U MapaJUIEIbHOE COCTMHEHUE MTPOBOHUKOB.

PaboTta 1 MOITHOCTB NEKTPUUECKOTO TOKa. 3akoH J[xoymns—JIeHna. DnaekTpuueckue nemnu
U IOTPEOUTENH SIEKTPUIECKON IHEPTUHU B ObITY. KOpoTKO€ 3aMbIKaHue.

ITocTossHHBIE MarHWTHL. B3anmMoaeHCTBHE IOCTOSHHBIX MAarduToB. MaramTHOE mMoOJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue JUIs KUu3HU Ha 3emiie. OnbIT Opcreaa. MarHutHoe mnosie
ANEKTpUUECKOro Toka. [I[puMeHeHne 371eKTpOMariuToB B TeXHUKe. JleficTBUe MarHUTHOTO TOJIsS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO ToKa. lcmonb3oBaHue
3JIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omnbitet @apanes. SIBneHwe  dneKTpoMarHuTHOW wHAYKOuH. [lpaBunmo  Jlewnma.
Onekrporerepatop. CrocoObl MONYyYEHHUS JJIEKTPUYECKOW SHEPruu. ODJNEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJeKTpu3aius Tel.

JIBa pojia 3JEKTPUUECKUX 3aPsA0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEll.
Y CeTpoicTBO U JEHCTBHE 3IEKTPOCKONA.

DJIeKTpoCTaTUYECKask UHIYKITUSA.

3aKOH COXpaHEHHUS JICKTPUUECKHUX 3aPsI0B.

[IpoBOIHUKY U TUATIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOTO TOJIA.

HMcTouyHNKH TOCTOSSHHOT'O TOKA.
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JleficTBHS 2EKTPUIECKOTO TOKA.
. DJNEKTPUUYECKUHN TOK B )KUIKOCTH.
. "'a30BbIit pazpsi.
. U3mepenue cuiibl TOka aMIepMETPOM.
. I3mepenue 31eKTpUYeCKOro HaMPsKEHUST BOJIBTMETPOM.
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. PeoctaTt u MmarasuH COnpOTUBIIECHUN.

. BzanMoielicTBre MOCTOSIHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MTOJTOCOB MarHUTa.
. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT Opcrena.
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. MarauTHoe€ 1oJje ToKa. DJIeKTPOMAarHurT.
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. lelicTBME€ MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

. DJNEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBanue sBieHUs 3JEKTPOMArHUTHON UHYKIIMH.

. OniTel Dapanes.

. 3aBUCUMOCTb HaIpaBJiICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHSI.
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. DIEKTPOreHepaTop MOCTOSHHOTO TOKA.



Jlabopamopnwvie pabomot u onvimel.

OnBITHI IO HAOTIOEHUIO DNIEKTPU3ALUU T€Nl HHAYKIIMEH U IPU COMMPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS SJIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U TUAJICKTPUKH.
CoOopka u mpoBepka pabOThl IJIEKTPUIECKOH IIEMH TTOCTOSHHOTO TOKA.

W3mepenne u peryampoBaHUe CHIIBI TOKA.

H3mepenue u perylupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCcTOp, OT COMPOTUBICHHUS
pE3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.
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7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JIEKTPHUUECKOIO  COMPOTHUBIIECHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IJIOMAU IIONIEPEYHOT0 CEYEHUS U MaTepHaa.

8. IIpoBepka mpaBmiia CIIOKEHUS HAINPSOHKEHUN IPU IOCJIEIOBATEIBHOM COEIMHEHUH
JIBYX pPE€3UCTOPOB.

9. IIpoBepka mpasuiia Uil CUIIBI TOKA IIPU MAPAIUICIIBHOM COCAMHEHUU PE3UCTOPOB.

10. Ompenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIErO YePe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH IEKTPUUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIErO Yepe3 JIAMIIOUYKY, OT HaIpsLKEHUS
Ha Hel.

13. Onpenenenne KIIJ[ narpesarens.

14. MccnenoBaHue MarHUTHOTO B3aMMOJICUCTBUS ITOCTOSHHBIX MarHUTOB.

15. 3yyeHre MarHuTHOrO II0JI TIOCTOSIHHBIX MarHUTOB NpU HMX OOBEIMHEHUU U
pasieieHun.

16. HccnenoBanue AeNCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYHO CTPEIIKY.

17. OnpIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbl B3aUMOJIEHCTBHUS KaTYIIKU C TOKOM U
Mar"ura oT CHJIbl TOKA U HalpaBJIEHUS TOKA B KaTyIIKE.

18. M3y4yeHue AeiCTBUSI MATHUTHOTO OJI HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3ydeHue paboThl 3JEKTPOIBUTATES.

20. N3smepenne KI1/] anexTpoaBuraTebHON yCTAHOBKH.

21. OnbITEl 110 UCCIIEOBAHMIO SIBJICHMS 3JEKTPOMAarHUTHOM MHAYKLHU: HCCIEI0BAaHUE
VU3MECHEHUH 3HAYEHUs U HAIIPaBJICHUSA MHAYKLIIMOHHOI'O TOKA.
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Pasnen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOrO0 JBWKECHHUS. PaBHOMEpHOE MNpsIMOJMHENHHOE JBWXKEHHE. HepaBHOMEpHOE
npsMOJIMHEWHOE JBIKeHHe. CpenHsisi U MTHOBEHHAsh CKOPOCTh Tejla NpPH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe npsiMonuHeitHOe aBuxkeHne. CBoOoiHOe najgeHue. OmbIThI
lanuies.

PaBHOMepHOE nBMXEHHE MO OKpY>KHOCTH. [lepuon u yactora obpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYIIEPIIO3ULMU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHMSI, CUJIa TPEHHS
IIOKOS1, IPYTHE BUIBI TPECHMUSI.



Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpPEHHE CBOOOJIHOrO MaJCHMUS.
JBmxenue 1aHer Bokpyr Connupa. IlepBas kocmuueckas ckopocts. HeecomocTs n
eperpys3Ku.

PaBHOBecue maTepuanbHON TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIJIEHHON OChIO BpallleHus. MomeHT cuiibl. L{eHTp TsxecTH.

HNmnynec Tena. M3menenne umnynbca. MMnynsc cunbl. 3aKOH COXPaHEHUS HMITYJIbCA.
PeaktuBHOE ABUKEHUE.

Mexannyeckass pabota U MouHOCTh. Pabota cun TskecTH, ynpyroct, TpeHus. Cs3b

SHEPrUuu

n pa6OTBI. HOTGHIII/IaJII)HaH SHEpruda TCJIa, MOAHATOrO0 HaAd MOBCPXHOCTHIO 3CMIIM.

[ToreHnmanbHasg sHeprus cxxaToil npyxuHbl. Kunetnueckas sueprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HabmroeHue MEXaHUYECKOTO JBUKEHUSI Te€a OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHME TyTE€H W TPACKTOPHI ABMKEHHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIHHO
pAa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWMHOTO IBUKECHUSL.

4. VccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKECHMUSL.

5. HaOmronenue nBuXeHHs Tea 1O OKPYKHOCTH.

6. HaOmrogenune MexaHMYECKUX SIBICHHH, MPOUCXOIAUINX B cUcTeMe oTcuéTa « Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENbHO KaObuHeTa GU3HKHU.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U ICHCTBYIOIIEH HAa HETO CHUJIBL.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJAEHCTBUU TEIl.

9. H3meHeHue Beca Tena pu yCKOPEHHOM JIBUYKEHUU.

10. Ilepenavya umnysbca Npu B3aUMOJICHCTBUU TEJL.

11. IlpeoOpa3oBaHust SHEPTUU IPU B3aUMOJICHCTBUN TeIl.

12. CoxpaHeHHe UMITYJIbCA IIPU HEYIIPYTOM B3aUMOIEHCTBUN.

13. CoxpaHeHHe UMITYJIbCA ITPU a0COIOTHO YIPYIOM B3aUMOAECHCTBUM.

14. HaGmroieHre peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUU TIPH CBOOOTHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKOM SHEPTUU NIPH IBH>KEHHUH TeJla O JEHCTBUEM MPY>KUHBL.

Jlabopamopuwie pabomut u onvimol.

1. KoHcTpynpoBaHuE TpakTa JUisl pa3roHa M JaJIbHEHIIEr0 PaBHOMEPHOIO ABM)KECHHUS
IIApUKa WM TEIEKKH.

2. OmpezneneHue cpeAHE CKOPOCTH CKOJIBKEHHUS Opycka WM ABWKCHUS LIapUKa IO
HAaKJIOHHOM TIOCKOCTH.

3. OmpezneneHue YCKOpPEHHs Tejla NPU PABHOYCKOPEHHOM JBMKEHHM IO HAKJIOHHOMN
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTU MYTU OT BPEMEHH IPU PaBHOYCKOPEHHOM JIB)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka TrHUMIOTE3bl: €CIM TNPU PABHOYCKOPEHHOM [JBM)KEHUM 0e€3 HaydaibHOMH
CKOPOCTH IIyTH OTHOCSITCS KakK pSAJO HEUETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHHUS OT CHJIBl HOPMaJIbHOTO
JIaBJICHUSI.

7. Ompenenenue k03 PUIMCHTA TPSHUS CKOTHKECHUS.

8. OmnpezneneHue kECTKOCTH NMPY>KUHBI.



9.

Onpenenenne paOOThHl CHUIBI TPEHUS TPU PABHOMEPHOM JIBIKEHUM Tela II0
TOPU30HTAIILHON TTOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTrOCTH TNPU MOABEME TIpy3a C HCIOJIb30BaHHEM

HCIIOABHXKXHOI'O U IMMTOABUXKHOI'O OJIOKOB.

11. VI3yueHue 3aKOHA COXPAHEHHsI SHEPIHH.

Pa3nesn 9. Mexannveckue KoJie0aHusi U BOJTHBI.

KonebarenbHoe nBukeHne. OCHOBHbIE XapaKTEPUCTHUKU KoyieOaHUWil: Mepuoj, 4acroTa,
aMIUIMTya. MaTtemaTuueckuid W MNpYXKUHHBIA MasTHUKH. IIpeBpameHue sHeprum mpu

KOJIC0ATEIIbHOM JIBH)KESHUU.

3aryxatomue konebanus. Boeinyxnennsle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHnueCcKUX BOJH. [IpononbHbIe U nonepeyHble BOIHBL. J[JIMHA BOJHBI M CKOPOCTh
e€ pacpocTpaHeHusi. MexaHu4ecKre BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTH 3ByKa ¥ BbIcOTa ToOHA. OTpakeHue 3ByKa. IHPpa3ByK u yIbTpa3BYK.

Hemoncmpayuu.
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Habmronenue koneGaHmii Tes O IEHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habnronenue koneGaHmii rpy3a Ha HUTH M HA TIPYKUHE.

HabuntoieHue BBIHYXIEHHBIX KOJIEOaHUI U pe30HaHca.

PacnipocTpanenue npoaoibHbIX U IONEPEUHBIX BOJIH (Ha MOJEIIN).
HaGntoneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCcTHYeCKUI pE30HaHC.

JIaﬁopamopHue paoomul u onvimol.

1.
2.
3.

7.

Ornpezenenne 4acTOThI M IEPHO/Ia KOJIeOaHN MaTEMaTHIECKOTO MasTHUKA.
Omnpenenenne 4acToThl U Neproia KoieOaHuil Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Tepuojia KoJeOaHUW MOABEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBHCHUMOCTH TMepHoJa KoJleOaHUN MPY>KMHHOTO MasTHHKA OT MaccChl
rpy3a.

[IpoBepka HE3aBUCMMOCTH TIEpHOJa KOJeOaHUM Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

OnBITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh TMepHoAa KojeOaHUW MPY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBIL.

W3mepenne yckopeHus CBOOOIHOIO MaJAeHHUS.

Pazgen 10. JjieKTpOMArHuTHOE 1M0JI€ M 3JIEKTPOMATrHUTHbIE BOJIHbI.
DJeKTPOMarHuTHOE ToJe. DJIEeKTPOMArHWTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMATHUTHBIX
BouH. lIkana 31eKTpoMarHuTHEIX BOJH. Mcronb30BaHue 3J€KTPOMArHUTHBIX BOJH JJIsSi COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
BosHoBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomot u onvimel.

1.

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBEI€e sIBJIEHHS.
JlyaeBas mopnenp cBeta. Mcrounuku csera. IIpsmonuHelHoe paclpoCTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue ceta. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.



[Tpenomiienne cBeta. 3aKOH NpeaoMieHus cBeTa. [loHOe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHne MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xom nyweit B nuH3e. Omnruyeckas cucreMa ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['na3 kak ontuueckas cucreMa. biim3opykocTs U 1alIbHO30PKOCTb.

Pasnoxxenune 6emoro ceera B criekTp. OnbiTel HptoToHa. ClI0KEHNE CIICKTPAITBHBIX I[BETOB.
Hucnepcus certa.

Hemoncmpayuu.
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[IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300pakeHUli B TUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
IIpenomieHue ceera.

OnTuyeckuii CBETOBO/I.

Xox tydeit B coOuparomiei JTruH3e.

XoJ1 Tydeil B pacCEeUBalOIIICH JIMH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

[TpunnMn aeictBust GporoanmapaTa, MUKPOCKOIA U TEIECKOTA.

10. Mogaens rna3sa.

11. Pa3nosxeHue 6eoro cBeTa B CIIEKTP.

12. [Tonyuenue 6en0ro cBeTa MpH CIOKEHUHN CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No wuv s

HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHHsI CBETOBOTO JIyda OT yrJja MaJIeHusl.
W3ydeHne xapakTepuCTUK H300paKeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIiia MPEIOMIICHUS CBETOBOTO JIyda OT YIJla MaJeHusl Ha
IPaHULIE «BO3yX—CTEKIION.

[Tomyuenue n300pakeHUIA ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Onpenenenne POKyCHOTO pacCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIIEH JTMH3HI.
OMBITHI MO PA3JIOKEHUIO OEJI0T0 CBETa B CHEKTP.

OnBITEI IO BOCHPUATHIO IIBETA MPEIMETOB MPU WX HAONIOJACHUU Yepe3 IBETOBBIC
(GUIBTPBI.

Pasznen 12. KBanToBbIC SIBJICHUS.

Oneitel Pe3epdopna u ruranerapuas mozaenb aroma. Mogens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBaHTsl. JInHEN4aTbie CIEKTPHI.

PagnoaktuBHOCTh. Ajbda-, Oera- M ramma-uzinydeHus. CTpoeHHe aTOMHOIO sJpa.
Hykmonnas Mopens aromHoro sapa. HM3orombsl. PaanoaktuBHble mnpespamenus. I[lepuon
NOJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakuMy. 3aKOHBI COXPaHEHMsI 3apsAJ0BOI0 U MAacCOBOIO YKMCEN. DHEPIUsl CBA3U
aTOMHbIX sep. CBs3p Macchl U sHepruu. Peakumm cuHTe3a M AeneHus suep. Mcrounuku
sHepruu CoJHIa U 3BE3.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX W3JIy4€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oOukwnNeE

CreKTpsbl U3JIy4€HHUs U TOTJIOIECHHUS.

CHeKTphl pa3IuYHbIX ra3oB.

Crnekrtp Bonopoaa.
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Jlabopamopuwvie pabomot u onvimel.

1. HaGmroeHue CIUIONIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnepnoBaHue TPEKOB: HM3MEPEHUE SHEPIMM YacTHULBI 10 TOPMO3HOMY HyTH (110

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (POHA.

IToBTOpHTEILHO-0000IAOLINIT MOLYJIb.

[ToBTOpUTENBHO--0000IIAIONINIT  MOAYJIL MpeAHAa3HauYeH JMJisi CUCTeMaTHu3allud U
0000111eHUs IPEAMETHOTO COJIEPXKAHHS U OMbITA EATEIbHOCTH, IPUOOPETEHHOTO MPHU U3YYEHUHU
BCETO Kypca (PM3MKH, a TaKKe JUIsl MOATOTOBKH K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY 10
busuKe st 00yJaroIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

[Ipy wW3ydyeHUH JAAHHOTO MOAYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS  BHJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAETCA JOCTHKEHHE TMPEAMETHBIX U
METAINPEIMETHBIX IUIAHUPYEMBIX Pe3yJabTaToB 00ydeHUs, (HOpPMHUpPYETCs €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOEHHE HAyUHBIX METOJIOB HCCIIEOBAHMS SIBICHUA NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBJICHHS, MPUMEHSSI TOJTY4YeHHbIE 3HAHUS,
pelaTth 3a7a4u, B TOM 4YHCIie KaYeCTBEeHHbIE M SKCIIEPUMEHTAIIbHBIE.

[IpuHUMIUanbEHO AEATEILHOCTHBIM XapaKTep JAHHOIO pa3zena pealn3yeTcs 3a CU€T TOro,
4yTO 00yyaroluecs BHIMOIHSIIOT 33/1aHNs, B KOTOPBIX UM MPeAaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUM pacrio3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE SBIICHUS
B OKPYKaroUIeH MIPUPOJIE U MOBCEIHEBHOM KU3HU;

UCIIONIb30BaTh HAYYHBIE METOJbI MCCIEAOBaHUS (PU3NUCCKUX SIBJICHH, B TOM YHCIE IS
MIPOBEPKHU TUINIOTE3 U MOIYUEHHS] TEOPETUYECKUX BBIBOIOB;

OOBSCHATH HAyYHBbIE OCHOBBI HambOOJIee BaXKHBIX JOCTHXKEHHUH COBPEMEHHBIX TEXHOJIOTH,
HarpuMep, MPaAKTUUYECKOTO0 HCIOJIb30BAHUS PA3JIMUHBIX HCTOYHMKOB JHEPrUM HA OCHOBE
3aKOHa MPEBPAIEHHS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (u3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HAmpaBlICHO Ha

JOCTUIKCHUC JINYHOCTHBIX, MCTAIIPCAMETHLIX U TPCAMETHBIX O6p330BaTeJIbHLIX PE3YyIbTATOB.

B pesynpraTe wu3ydeHHs (PUIMKKH HA YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUsA Y

06yqa}01uer00ﬂ 6y,Z[YT C(i)OpMPIpOBaHLI CJICAYIOUC JINYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

— TPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (pu3nyeckon
HAYKU;

— LIEHHOCTHOE OTHOLIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpaskIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS

— FOTOBHOCTh K aKTHBHOMY y4YacCTHIO B 00CYKJI€HUU OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
npo0JeM, CBA3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM JTOCTHKEHUH (PH3HKHY;

— OCO3HaHUE BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHLIUIIOB B AEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

— BOCHPUATHE ICTETHUECKUX KadyecTB (PU3MYECKON HAyKH: €€ TapMOHHUYHOTO MOCTPOCHHMS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHHUS:

— OCO3HaHHE IEHHOCTH (U3NYECKON HAayKHW KaK MOLIHOTO WHCTPYMEHTa MO3HaHUS MUpA,
OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHEHIIEN COCTABIIIONIECH KYJIbTYPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON ACSITETbHOCTH;

5) popmupoBaHus KyJbTYpbl 310POBbSl 1 IMOLMOHAJILHOIO 0JIArONOTYYHS:

— OCO3HAaHME LIEHHOCTU Oe3omacHoro obpa3a XKM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU IMpaBWJl OE30MacHOr0 IMOBEAEHHS Ha TPAaHCIOPTE, HAa JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B IOMAIIHUX YCIOBHSIX;

— c(opMHUPOBAHHOCThH HaBBIKA peIICKCUU, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ejoBeKa;

6) Tpya10BOr0 BOCIMTAHMSA:

— aKTMBHOE y4YacTHE B PEIICHUU MPAKTHYECKHUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTHYECKOW U  COLMAJbHOM  HaIpaBJICHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U PUINISCKUX 3HAHMIA,

— UHTEpeC K MPAKTHUYECKOMY U3YUEHHIO MPOQECCHii, CBA3AHHBIX ¢ (DU3UKOI;

7) 3KOJI0ru4ecKOro BOCIMTAHMS:

— OpHUEHTalus Ha MpUMEHEHHE (PU3MYECKUX 3HAHMM Ui pelleHus 3agad B o0jacTu
OKpY’KaloIlllel Cpe.bl, UIAHUPOBAHUS MOCTYIKOB M OLIEHKM HUX BO3MOJKHBIX MOCIEICTBUI
JUISL OKPY2KarOIEen Cpeibl;

— OCO3HaHHUE TI00ATBFHOI0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuu K N3MEHSIOIMMCH YCJIOBUAM COLUAIBHON U MPUPOIHOI cpeabl:

— MOTPeOHOCTh BO B3aUMOACWCTBUM IPU BBINOJIHEHUU HCCIIEIOBAaHUI M TMPOEKTOB
(bU3MYECKOI HANIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO A TENbHOCTD;

— ToTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWK, B TOM dHucie (HOPMYIHPOBATH WJECH,
MOHSITHS, TUIIOTE3bI O (PU3MUYECKUX 0OBEKTaX U SIBICHUSX;



e — OCO3HaHHUE e(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

® — [JJAaHMPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3UYECKUX 3HAHMIA;

® — CTPpEMIICHUEC aHAJIU3UPOBATH U BBIABJIATH B3aUMOCBA3U ITPUPOIEL, O6H.[€CTBa 1 3KOHOMMKH,
B TOM YHCJIC€ C HUCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHPII>'I;

e — OIICHKAa CBOMX JICWCTBUH C Y4ETOM BIIMSHHS Ha OKPYXKAIOIIYIO CPEay, BO3MOXKHBIX
TJI00AIBHBIX TTOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOGHHMS MpOrpaMMbl 1O (HU3MKE HA YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOyuyaromerocss OyayT cOpMUPOBaHBI MeTampeAMeTHbIEe pPe3yJbTaThl,
BKJTFOYAIOIIME TIO3HABATEIIbHBIC YHUBEpPCAJIbHbIC Yy4YeOHBIC JCHCTBUSA, KOMMYHHKATHBHBIC

YHUBCPCAJIBHLIC y‘le6HLIC HeﬁCTBHH, PEryJIsITUBHBIC YHUBCPCAJILHBIC y‘le6HHe HeﬁCTBHH.

ITo3HaBaTeIbLHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble JeHCcTBHUA

Ba3oBbie Jornueckue geiicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYUIECTBEHHbIN NMPU3HAK KJIaCCU(PHUKAMU, OCHOBAHUS IJIs1 00001IeHUS
U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYUSI B pacCMaTpUBaeMbIX (haKTax, JaHHBIX U
HaOJII0IEHUAX, OTHOCALINXCS K (PU3MUECKUM SBIICHUSIM;

BBISIBJISITh NPUUYMHHO--CJIEICTBEHHBIE CBSI3U NPU HM3YyYEHUH (PU3NYECKUX SIBICHUH U
MPOLIECCOB, JEJIaTh BBIBOJABI C HCIHOJIb30BAHUEM JI€AYKTUBHBIX WU HWHAYKTHUBHBIX
YMO3aKIIOYeHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEIHYMH;
CaMOCTOSITENILHO ~ BBIOMpATh CHoco0 pemieHuss y4yeOHOW ¢u3nyeckol 3amayu
(cpaBHEHHE HECKOJBKUX BApUAHTOB pEIICHHs, BBHIOOP Hanbojee MOAXOISAIEro ¢
y4€TOM CaMOCTOSTENIBHO BbIIEIEHHBIX KPUTEPUEB).

Bba3oBble ucciaeaoBaTelbLCKUE AelCTBUS:

HCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEIbCKIUI HHCTPYMEHT MTO3HAHMS,;

MPOBOJIUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXHBIN
(UBUYECKUI YKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3NIECKOTO SIBJICHHUS;
OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIINIO, MOJYYEHHYIO B XOJ€
MCCIIETOBAHMSI MU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OpMYyIUpOBaTh OOOOLIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOIEHNS, OTIbITA, UCCIIEIOBAHMUS;

MIPOrHO3UPOBATh BO3MOXHOE JajibHElIIee pa3BuTHEe (PU3NUECKUX MPOIIECCOB, a TAaKKe
BBIJIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHATh pa3IMyHble METO/bl, MHCTPYMEHTBl M 3alpocChl MpH IMOHMCKe U OTOOpe
MHPOPMALIMU WU TAHHBIX C YYETOM MpeIOKEHHON yueOHOoM (hru3ndeckoi 3a1a4u;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHPETHUPOBATh MH(POPMALMIO PA3TUUYHBIX
BUJIOB U (JOPM TIPECTABIICHHUS;



CaMOCTOSITENIHO BBIOMpATh ONTUMANbHYIO (OpMY MpeAcTaBICHUS HH(POPMALMHU U
WITIOCTPUPOBATh pEIIaeMble 3a/add HECJOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoi U MX KOMOMHAIMSIMHU.

KoMMyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIC JeCTBHUSA:

B XoJle OOCyKIeHHs Yy4eOHOro maTepuaina, pe3ylbTaToB IJIabOpaTOpHBIX paboT u
MIPOCKTOB 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYKJAaeMOil TeMbI M BbICKa3bIBaTh HUJICH,
HAIIEJICHHBIC Ha PeIIeHUE 3aa9u U MOIepKaHne OJIaroKenaTeIbHOCTH OOIICHHUS,
COMOCTABJIATh CBOW CYXKACHHS C CYXACHUAMU JPYTHX YYAaCTHUKOB JHAJIOTa,
OOHaApYXUBaTh PA3TUIHUE U CXOJICTBO TIO3HIIHIA;

BBIPQ)KATh CBOKO TOYKY 3pEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;

myOJMYHO  TPENCTaBIATh  Pe3yNbTaThl  BBIMOJHEHHOTO  (DU3MUECKOTO  OMBITa
(3KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MMOHMMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIAMBUIYAIBHON PabOTHI
MIPU PEUICHUN KOHKPETHOH (pu3muecKoil mpoOIemsl;

MPUHUMATh IIEJTM COBMECTHOM JIEATEIHHOCTH, OPraHHM30BBIBATH JCHCTBHS TIO €€
JTOCTHKCHHIO: PACTIPEAeIisATh POIH, 00CYKIaTh MPOLECCHl M Pe3yIbTaThl COBMECTHOMN
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATh CBOKO YacTh PaOOTHI, JOCTUTAs Kav4eCTBEHHOTO pe3yjbTaTra IO CBOEMY
HAIPABJICHUIO U KOOPJAHHUPYS CBOH JICUCTBHUS C APYTUMH WICHAMHU KOMAH/IbI;
OIICHMBAaTh Ka4yeCTBO CBOEro0 BKJIaga B OOIMMHA MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENILHO C(HhOPMYTUPOBAHHBIM YIACTHUKAMHU B3aMMOICHCTBHS.

PerJIHTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁﬂble JecTBUA

Camoopranm3amnus:

BBISIBJIATD IIPOOJIEMBI B JKU3HEHHBIX M Y4EOHBIX CUTyallUsAX, TPEOYIOIUX sl PELICHUs
(bu3nYeCKUX 3HaAHUII;

OPHEHTUPOBATbCA B PA3IMYHBIX IMOAXOJAX NPUHATHUSA pelIeHUll (MHIUBUAYAIBHOE,
MIPUHSTHE PELICHUS B TpYIIe, IPUHATHE PEIIECHUI IPYIOif);

CaMOCTOSITEJIbHO COCTABJIATh AJNTOPUTM pelleHHs (PU3MUYECKOW 3ajaud WIM IUlaHa
UCCIIEIOBAaHUS C YYETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBaTh Npe/araeMble BAPUAHThI PELLICHUH;

7enaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUX U IIpeJIaraTh IUIaH €€ U3MEHEHNS,

OOBSICHATh TPUYMHBI JIOCTMIKECHUS (HEIOCTM)KEHUS) pe3yJabTaToB JAEATEIbHOCTH,
JaBaTh OLIEHKY MPHUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCIE B XOJ BBIMOJHEHHS (PU3NIECKOTO
UCCIIEIOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM;

CTaBUTH ce0s1 HA MECTO JPYroro YeJIoBeKa B XOJ€ CHOpa WX JAUCKYCCHU Ha HAYYHYIO
TeMY, IOHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

MpU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peuieHHH (QU3MYEeCKUX 3aJad Wi B
YTBEPKJICHUAX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYIOro.



INPEAMETHBIE PE3YJ/IbTATbBI

K xoniy oOyuenust B 7 Kjacce NpeIMETHbIE pPe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSI YMEHHIA:

UCTIONB30BAaTh TOHATHS: (HU3MUECKUE ¥ XUMHUYECKHE SBIICHUS, HaOIOJCHHE,
HKCIEPUMEHT, MOJEIb, TUIOTe3a, SAMHUIBI (PU3MUYECKHX BEJIWYHH, aTOM, MOJIEKYIIa,
arperaTHbIE COCTOSIHUS BelecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPSAMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, nedopmanus (ynpyras, IUIacTHYecKasl), HEBECOMOCTb,
COOOMIAOIINECs COCYIbI;

pasnuyath sBreHus (audQysus, TEII0BOE IBIKEHHE YaCTHIl BELIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPaBHOMEPHOE IBIKEHHE, WHEPLUS, B3aUMOJCHCTBUE TEN, PABHOBECHE
TBEPABIX T C 3aKpPEIUIEHHOM OCBhIO BpalleHUdA, Ieperada JaBJICHHUS TBEPIbIMU
TeJIaMH, KUAKOCTSIMHU U razaMu, aTMoc(hepHoe JaBieHHe, IJIaBaHUe Tell, IPeBpaIleHUs
MEXaHUYECKOM YHEPTHH) 110 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOIIEM MUpE, B
TOM uucie (QU3NYECKHE SIBICHUS B TMPUPOJE: MPUMEPHI ABMKEHHUS C Pa3IMUYHBIMU
CKOpPOCTSIMM B >KMBOW U HEKHBOM NPUPOJE, NECUCTBUE CUJIBI TPEHHUS B MPUPOAE U
TEXHHUKE, BIUSHHE aTMOC(PEPHOTO MABJICHHUS Ha JKUBOM OpraHum3M, IIaBaHUE pbIO,
pBIYard B TeJi€ 4YelIOBeKa, MPH 3TOM IEPEBOIUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (PU3NYECKUX SBJICHUIA;

OTHCHIBATh W3YUYEHHbIE CBOMCTBA Tel U (PU3UUECKHE SBICHUS, UCIOIB3Ys (PU3NUECKUE
BEIMYMHBI (Macca, 00BbEM, IMJIOTHOCTH BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YNPYroCTH, CUJa TSDKECTH, BEC TeNa, CUila TPEHHs, JaBlieHUE
(TBépmOro TENa, KUAKOCTH, Tas3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4eckas palora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QHUIMEHT TIO0JIE3HOTO JeHCTBUS
MEXaHU3MOB, KHHETHUYECKasi M MOTCHIIMAIbHAS DHEPTHsl), MPU ONHCAHUH TPABUIHHO
TPaKTOBAaTh (PUINYECKUI CMBICI UCTOIB3YEMbIX BEIMYUH, X 0003HAYCHHS U €IUHUIIBI
¢u3NUeCKUX BEIUYMH, HAXOTUTh (DOPMYIIBI, CBS3BIBAIOIIME MAHHYIO (H3UYECKYIO
BEIMYHMHY C JPYTUMH BCIIMYMHAMH, CTPOUTH TpadUKA HW3YYCHHBIX 3aBUCHMOCTEH
(hbU3UYECKUX BEIIMYUH;

XapakTepu30BaTh CBOMCTBa Tel, (U3MUYECKHUE SIBICHHUS M TPOIECCHI, HCIOIB3YS
MpaBUJia CIOKEHUsl cuil (BIOJb OAHOW MpsiMoii), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, TpaBUIIO paBHOBecUs pblyara (OJI0Ka), «30JI0TOE MPABUIO» MEXAHUKH,
3aKOH COXPaHEHHMs MEXaHHMYeCKOW DSHEpPruM, NPU OSTOM JIaBaTh CIIOBECHYIO
(bOopMyYIHPOBKY 3aKOHA 1 3aITMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE,

OOBSCHATH (PU3MYECKUE SIBICHHUS, IPOLECChl M CBOWCTBA TeJ, B TOM 4HCIE U B
KOHTEKCTE CUTYaIMid NMPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUINHHO-
-CIICZICTBEHHBIE CBSI3HM, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOHCTBa (DM3MUYECKHX SBICHUH, (UIMUYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7auyd B 1—2 neHCTBHS, HCHOJIB3Ys 3aKOHBI M (OPMYIIBI,
CBSI3BIBAIOIME (M3UYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a7adul
3aIlUCBIBATh KPATKOE YCJIOBUE, MOJCTABIATh (DU3WYECKHE BEIWYMHBI B (OPMYIBI U



MIPOBOAUTH Pacu€Thbl, HaXOJUTh CIIPABOYHbIE JIaHHBbIE, HEOOXOAUMBIE Ui PEIICHUS
3ajjay, OLICHUBATh PEATUCTUYHOCTD MOTY4EHHON (PU3NYECKOI BETMUNHBI;
pacro3HaBaTh NPOOJEMbI, KOTOpPblE MOXKHO pELIMTh NpPU HNOMOIIM (PU3HUECKUX
METOJI0OB, B OIMCAHMM MCCIEAOBAHUS BBIACIATH IPOBEPAEMOE IIPEIIIOJIOKEHNE
(runotesy), pasinyaTh W HHTEPIPETHUPOBATH IOJYYEHHBIM pe3yibTaT, HaXOJIUTh
OLIMOKY B XO/I€ OTbITA, JIeaTh BHIBOJBI 110 €70 pe3ybTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Ten: (popMyIaMpOBaTH MPOBEPSEMbIE MPEANOIOKEHHUS, CcOOUpaTh YCTAaHOBKY U3
IIPEI0KEHHOT0 000PYI0BAaHUS, 3aMIUCHIBATH XO/1 ONbITa U (JOPMYJINPOBAThH BHIBOJIBI;
BBIIIOJIHATH IPSIMbIE U3MEPEHUsI PaCCTOSIHMSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIEepaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX U LU(PPOBBIX NMPUOOPOB, 3alUCHIBATH
NOKa3aHUs NpUOOPOB ¢ YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIHOCTH U3MEPEHUH;
IIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT JPYroil ¢
HCIIOJIb30BaHUEM TPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHUKYILIETOCS
T€Ja OT BPEMEHM JIBUKEHUS TeJla, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEM Ted M HE3aBUCUMOCTH CHJIBI TpPEHUS OT IUIOIIAIn
COIIPUKOCHOBEHHUS TEJI, CWJIBl YNPYTOCTH OT YIJIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CHJIbl OT 00bEMa MOrpyXKEHHOM dYacTW Tela W OT IUIOTHOCTH JKUJAKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT IJIyOWHBI, Ha KOTOPYIO HOTPYXKEHO TEJo,
YCIIOBUHM IJIaBaHUS TeJ, YCJIOBHM paBHOBecHs pbluara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro UCCIENIOBaHMs, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpeHus, cienys MpeIoKeHHOMY IJIaHy, (PUKCHPOBATh pE3yJbTaThl MOJIy4YE€HHON
3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUAE MNPEJIOKEHHBIX TaOMUI U TpaduKOB,
JIeJIaTh BBIBOJBI 1O PE3YJIbTaTaM MCCIEIOBAHNS;

MIPOBOANTh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEJIWYUH (IUIOTHOCTh BEIECTBA
KHUAKOCTH M TBEPAOrO Teja, CWJIAa TPEHUS CKOJIBKEHUS, [aBICHUE BO31yXa,
BBITAJIKMBAIOIIAs. CHWJIA, JCHCTBYIOLIAs Ha IMOTPYKEHHOE B KUAKOCTb TEJO,
KO3(Q(QHUIMEHT TOJE3HOr0 JEHCTBUS MPOCTBHIX MEXAaHU3MOB), CIEAYS MpPEII0KEHHOU
WHCTPYKIWU: TIPY BBITIOJTHEHUHN U3MEPEHHI COOMPATh IKCTIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEIIMYUHBI,

coOyogaTh IMpaBHUIa TEXHUKH Oe30macHOCTH mpu pabore ¢  1abOpaTOPHBIM
00opyI0BaHUEM;

yKa3plBaTh MPUHLUUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OAPOMETP, pblUar, MOJBUKHBIN U
HETOABIDKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MPUHIUNBI JEHCTBUS HW3YYEHHBIX MPHOOPOB U TEXHHUYECKHX
YCTPOMCTB € ONOpPOM Ha UX ONMCaHHA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOJA, THUAPABIMYECKHUI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIMONb3ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBICHUM M HEOOXOIUMbIE
¢bu3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOANUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM KH3HM il OOECredeHus
0e30MmacHOCTH TNpU OOpalieHMH C OpuOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpAaHEHHsI 3J0POBbSI M COONIOJNEHHS HOPM DKOJOTHYECKOTO IMOBEICHHS B
OKpY>Karolleu cpee;



OCYILIECTBIATH OTOOp HMCTOUYHUKOB HH(popMmanuu B MHTEepHETE B COOTBETCTBHU C
3aJJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLITUXCS 3HAHUHN U MyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIJCIATH HHPOPMALINIO, KOTOPAst SBJISIETCS TPOTHBOPEYNBOM
W MOKET OBITh HEJIOCTOBEPHOM;

MCIONIb30BAaTh MPH BHITIOJTHEHUH YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO JTUTEPATYPy
(bU3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl cetu HHTepHer,
BJaJIeTh MpHEMaMU KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHHs WHPOpMALUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHBIE KpAaTKHE MHUCbMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUH (PH3UICCKOTO CONEPIKAHUS, B TOM YHCJIC ITyOJIUIHO JeNIaTh
KpaTKue COOOIIeHHSI O pe3yIbTaTax MPOEKTOB MM Y4eOHBIX HCCIEI0BAHUHN, IPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3yYCHHBIH TMOHATHWHBIA ammapaT Kypca (DHU3UKH,
COTIPOBOXATh BHICTYIUICHHE MTPE3EHTAIIHCIH;

IIPY BBITIOJIHEHUH Y4YE€OHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpenenirtsh 00sS3aHHOCTH B
prHHe B COOTBCTCTBHUHU C ITIOCTABJICHHBIMMU 3aJadyaMi, CJIICAUTH 3a BbIIIOJTHCHUECM I1JIaHa
HeﬁCTBHﬁ, AICKBATHO OIICHHUBATH CO6CTBCHHBII>1 BKJIad B MACATCIBHOCTH prrIHI)I,
BBICTpanBaTh KOMMYHHKAaTUBHOE B3aMMOJICUCTBHE, YIUTHIBAsI MHEHUE OKPYIKAIOIIIHX.

K xoniy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb c(HOPMUPOBAHHOCTH Yy OOYUaIOIIUXCSI YMEHUI:

HCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKHE U aMOp(HbIE Telna,
HACBIIICHHBIA U HEHACBILIEHHBIN ap, BIAXKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSSA
SHEPTHUsl, TEIJIOBOM JABUTATElb, FJIEMEHTAPHBIN IEKTPUUYECKUN 3apsill, FIEKTPUIECKOE
110JI€, MPOBOAHUKU U JHUIIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUYECKUH TOK, MarHUTHOE
T0JIE;

pasnuuaTth SBIEHUA (TEIJIOBOE pacUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMauMBaHME, KaNWUISPHbIE SBJICHUS, HCHApeHUe, KOHICHCAIUs,
IIJIaBJICHUE, Kpuctaymm3anusi  (OTBeplieBaHuE), KUIIEHUE,  TeIulonepeaaya
(TeTuIoNpOBOJHOCTb, KOHBEKILIMS, H3Iy4YCHHE), DJIEKTPU3aLUs Tel, B3aUMOCHCTBUE
3apsAA0B, JAECUCTBUS DJIEKTPUUYECKOIO TOKa, KOPOTKOE 3aMblKaHHWE, B3aUMOJICHCTBUE
MarHuToB, JAEMCTBUE MArHUTHOIO IOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs
MHAYKIMS) 10 ONHMCAHHUI0O WX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MUPE, B
TOM 4ucie (U3NYECKHe SBJICHUS B MPHPOJE: TOBEPXHOCTHOE HATSIKCHHE W
KallWUIApHBIE SIBJICHUS B MPUPOAE, KpPHUCTAUIbI B mpupoje, uznydeHue ConHia,
3aMep3aHue BOJIOEMOB, MOpCKHEe Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
JJNIEKTpUYECKUEe SBIEHUS B aTMmocdepe, dIIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE MoJyie 3emMid, Jpeld MOI0COB, pOJIb MAarHUTHOTO MOJS JUIS KH3HH Ha
3emiie, MOJIIPHOE CHUSIHME, NPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIICTISITh CYIIECTBEHHbBIE CBOWMCTBA (MPU3HAKH) (DU3MUECKUX SBJICHMIA;

OTUCHIBATh U3YYCHHbIE CBOMCTBA T€N U (PU3NYECKHUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJWYECTBO TEIUIOTHI, YAEJIbHas
TEIUIOEMKOCTh ~ BEILLECTBAa, YyJe€lbHAas TEIUIOTa IUIABJIEHUSA, YAEJIbHAs TEIUIOTa
napooOpa3oBaHus, yAETIbHAs TEIUIOTa CTOPAHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
NEMCTBUS TEIUIOBOM MallMHbBI, OTHOCUTENbHAS BIAXKHOCTb BO3/yXa, DJIEKTPUUECKUN



3aps, cuiaa TOKA, OJJIEKTPUYECKOE HaIpsDKEHHWE, COMPOTUBIEHUE IMPOBOJHUKA,
yIIelIbHOE COIIPOTHBIICHUE BEILECTBA, pab0Ta M MOLIHOCTb 3JIEKTPUYECKOI0 TOKa), IPU
ONMCAaHUM NPABWIBHO TPAKTOBATh (U3NUYECKUNH CMBICI HCHOIb3yEMBIX BEJINYMH,
0003HAYEeHUS U €IUHMIIBI (PU3UYECKUX BEJIWYMH, HAXOIUTh (OPMYJIbI, CBA3ZBIBAIOIINE
JaHHYIO0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMHU, CTPOUTH TIpaUKu
M3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu3oBaTh CBOICTBa Tes, (DU3UYECKHE SBJICHHS M IPOLECCHI, HCIIOJIb3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KHHETUYECKONH TEOPUH CTPOEHHs BELIECTBA,
NOPUHIUI CYNEPIO3UIUK MoJiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH Oma s ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH cOXpaHEHus
SHEpPIuH, MPH STOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3aIHCHIBATH €TO
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATh (U3NYECKHE IPOLECCHl M CBOWCTBA TEJI, B TOM 4YMCIE€ MU B KOHTEKCTE
CUTyalun IIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATh
NPUYMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX LIAaroB ¢
ornopoi Ha 1—2 U3y4yeHHbIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pematb pacuéTHble 3afauyd B 2-3 JEHCTBMs, HCHOJb3Ys 3aKOHbI M (OPMYJIBI,
CBSI3bIBAIOIME (U3UUECKUE BEJIMYMHBI: HAa OCHOBE aHalW3a YCIOBUS 3a7au
3alUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATh HEJOCTATOK JAaHHBIX JJIS PELICHUs 3aJauH,
BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE )i €€ pEelIeHHUs, IPOBOJUTH PACUETHI U
CpPaBHMBATH [1OJIyYEHHOE 3HaU€HUE (PU3MUECKOIN BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPHIE MOKHO PEIIUTh MpU TMOMOIIM (PUINYECKUX
METOZOB,  MCIIONb3ysl ~ ONMCAHUE  WCCIENOBAaHUsS,  BBIAEHATH  IPOBEpPsAEMOE
IPEINON0XKEHNE, OLEHUBATh IMPABWIBHOCTh NOpPsAKA IPOBEACHUS HCCIEI0BaHMS,
JIeNIaTh BBIBOJBL;

IIPOBOJIUTH OMNBITHI 110 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Ten (KaWUISpHBIE SIBICHUS, 3aBUCHUMOCTb JaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH IIPOLIECCa OCTHIBAHUS U HarpPEBAHUS MPU U3IYyYEHUH OT LIBETA
u3IyJaomeil  (Imoryiomaronei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIIEPATYPHl JKUIKOCTHM U IUIOIIAJU €€ IIOBEPXHOCTH, DJJIEKTpHU3alus Tel U
B3aMMOJICICTBUE DIIEKTPUUYECKUX 3apsiiOB, B3aUMOJEHCTBHE IOCTOSHHBIX MAarHUTOB,
BHU3YyalM3alysl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, ACHCTBHUSI MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHUTa, CBONCTBA 3JIEKTPOJBUTATEIIs
MOCTOSIHHOTO TOKa): (OpMyIUpoBaTh NpOBEpseMble IPEINOJIOKEeHHUs, CcOoOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOIO O00OpylOBaHMUS, ONHUCHIBATH XOJ ONbITA H
(hOopMyIIMPOBATH BBEIBOJIBI;

BBIIIOJIHATH MPSMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/1yXa,
CWJIbl TOKA, HAIPSDKEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB M JaTYUKOB
(Gu3n4ecKux BEJIWYMH, CPAaBHUBATh pPE3YyJbTAThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COJIIOTHOM MOIPEIIHOCTH;

MIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKO BEIMUYUHBI OT JPYroil ¢
UCIOJIb30BAaHUEM MPSMBIX W3MEPEHUH (3aBUCHUMOCTb CONPOTHUBICHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIAAN TONEPEUYHOr0 CEYEHHs M YJEIBbHOIO CONMPOTHUBIICHUS BEILECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UAYILEr0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS HAa IPOBOJIHUKE,
HCCIIEIOBAaHUE IOCIIEA0BATEIbHOIO U MapallIeIbHOTO COCIUHEHUH MPOBOJHHUKOB):



TUTAHUPOBATh MCCIIEJOBAaHKUE, COOMPATh YCTAHOBKY W BBITIOJNHATH M3MEPEHUS, CIEIys
NpeATI0KEHHOMY IUIaHy, (UKCHPOBATh PE3yJIbTAThl MOIYYCHHOH 3aBUCHMOCTH B BHUJIE
TabIUI U TpaUKOB, AETaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAHMS;

® IIPOBOJIUTH KOCBEHHBIC M3MEpeHHUs: (pusndeckux BenuuuH (yAeibHAas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE MPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIBFHYIO YCTAaHOBKY, CIICHYs
MIPEUIOKEHHON HHCTPYKIIUH, U BBIYHCIISITh 3HAYCHNUE BEIMIHMHEI,

e coOmOgaTh NpaBUiia TEXHUKH O€30IacHOCTM Hpu padboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

® XapaKkTepU30BaTh NPUHIMIBI JEHCTBUA W3YyYEHHBIX NPUOOPOB W TEXHUYECKHUX
YCTPOWCTB C OMOpPOW Ha MX OMUCAHUS (B TOM 4YHCJE: CHCTEMa OTOIUICHHUS JJOMOB,
TUTPOMETp, TMapoBas TypOMHA, aMIepMeTp, BOJIBTMETP, CUYETUHK AIIEKTPUUYECKOU
SHEpPIuu, OSIEKTPOOCBETHTEIbHbIE TNPUOOPHI, HarpeBaTelbHbIE AIIEKTPOIPUOOPHI
(mIpuMepBl), DIEKTPUYECKHAE MPEJOXPAHUTEIH, SJIEKTPOMArHHUT, JJIEKTPOJBHUIATENb
MOCTOSTHHOTO TOKA), MWCIONB3Yysl 3HAaHMA O CBOWCTBaX (DM3MYECKUX SIBICHUH U
HEo0Xo1uMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOMCTBA M W3MEPHUTENbHBIE MPUOOPHI IO
CXe€MaM M CXEMaTU4YHBbIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEpPMOC, NCUXPOMETP,
THTPOMETp, JBHUTATelb BHYTPEHHETO CTOpAHMS, SJEKTPOCKOI, PEOCTaT), COCTABIIATH
CXEMBI DJIEKTPUYECKHUX IETNei ¢ TOCIe0BATENIbHBIM U MapauIeIbHBIM COCTUHEHUEM
AIIEMEHTOB, pa3/inyasi yCIIOBHbIE 0003HAUYEHHS HJICMEHTOB JICKTPHUYECKUX LIETIeH;

® T[PUBOAWUTH NpPUMEPHl (HAXOAWTH HUHPOPMAIMIO O MpUMepax) NPAKTHYECKOTO
UCTIONIb30BaHUsT (DU3UYECKUX 3HAHUH B IMOBCEAHEBHOM JKM3HM JUIA OOECHEeUCHHUS
0e30macHOCTH MpH OOpalleHuH C NpUOOpaMu U TEXHHYECKUMH YCTpOICTBaMu,
COXpaHEHHsI 3JI0POBbsI M COONIONEHHS HOPM DKOJOTHYECKOTO IOBEIEHHUS B
OKpY)Kalollen cpene;

® OCYHIECTBIATH IMOHMCK HH(pOpMaluu Qusndeckoro conxepxanus B HMHTepHeTe, Ha
OCHOBE WMEIOMIMXCA 3HAHUH W TYTEM CpaBHEHMS JOMOJIHUTEIBHBIX HCTOYHHKOB
BBIICJIATh MH()OPMALIMIO, KOTOpasi SIBJISAETCS TNPOTUBOPEUYMBON MM MOMKET OBITh
HEJIOCTOBEPHOM;

® WCIOJIb30BaTh NPY BHINOJIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIONMYJISIPHYIO JIMTEpaTypy
(U3NIECKOTO CO/IepIKaHUs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJIeTh MPHEMaMU KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus WHPOpMAIUU U3
OJTHOH 3HAKOBOI CHCTEMBI B IPYTYIO;

® co37aBaTh COOCTBCHHBIE INUCHMEHHBIE M KPAaTKUE YCTHBIE COOOMICHHMs, 0000IIast
nH(pOpMaIMIO U3 HECKOJIbKMX MCTOYHUKOB (PU3MYECKOrO COAEp)KaHMs, B TOM YHCIIE
nyOJIMYHO  TPEACTaBIATh  PE3yJAbTaTbl  MPOCKTHOM HMIM  HCCIEeN0BAaTEIbCKON
JESTeTBHOCTH, TIPU 3TOM TPaMOTHO HCIIOJIb30BaTh W3yYEHHBIN MOHSTHIHBIA armapat
Kypca (PU3UKH, COMPOBOXK/IATh BBICTYIUICHHE TTPE3CHTANNEH;

® T[pH BBIOJHEHHH YYEOHBIX INPOEKTOB M HCCIEIOBAaHHN (PU3NYECKUX IIPOLECCOB
pacnpeneniaTs 00S3aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTABJICHHBIMH 33/1a4aMH,
CIICIUTh 32 BBIIIOJHEHWEM IUIaHAa JCHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJAX B  JEATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJCHUCTBHUE, IPOSBIISISI TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHmy oOyuyenus B 9 kiacce mpeaMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJDKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSI YMEHU:



HUCIIOJIB30BaTh IIOHATHUA: CHUCTEMaA OTCqéTa, MaTcepurajibHasd TOYKa, TPAaCKTOpH,
OTHOCUTEIIFHOCTh MEXaHMUYECKOTO JBIKEHU, Negopmanus (ynpyras, miactudeckas),
TpPEHHE, UEHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IICHTP
TSDKECTH, aOCOJIOTHO TBEPAOE TENo, HEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHWYecKue KoiebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK U  yJIbTPa3BYK,
OJICKTPOMArdMTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6J'H/I3OPYKOCTI) n
JaJIbHO30PKOCTh, CHEKTPbl MCIYCKaHWs W NOMNIOLIeHMs, anb(a-, Oera- W ramma-
U3ITyYCHHS, M30TOIIBI, SJepHAst JHEPTeTHKA,;

pa3nuuaTh SBICHHS (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE MIBIIKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIKEHNE, CBOOOTHOE TaIeHNE TeJ, PABHOMEPHOE
JABMOKCHUC 110 OKPY’KHOCTH, B3aHMO,Z[CI>'ICTBHe TCII, PCAKTUBHOC JABHMOXXCHUC,
KoyiebaTenbHOe JBIKEHHE (3aTyXamollue W BBIHYXKIACHHBIE KoJeOaHUs), pe30HaHC,
BOJHOBOE JBIDKCHHE, OTPAXKCHUE 3BYKa, MPSIMOJMHEWHOE paclpoCTpaHEHUeE,
OTpa)keHHE U TPEIOMIICHHUE CBETA, IIOJIHOE BHYTPCHHEE OTPAKEHHUE CBETA, Pa3lI0KECHHUE
0eroro cBera B CHEKTP U CIOXEHHME CIEKTPAJbHBIX IIBETOB, IHCIEPCHUS CBETa,
CCTCCTBCHHAA PAAWMOAKTUBHOCTHb, BOSHHMKHOBCHHC JIMHEWYaTOTO CIICKTpa I/I3J1y‘-IeHI/I$I)
[0 ONMCAHUIO MX XapaKTepHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIHX
JTaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHHE N3YUYCHHBIX (PU3MUECKHX SBICHHUI B OKPY)KaIOIIeM MHpe (B
TOM YHUCIJIC (1)I/I3I/I‘-ICCKI/IC SABJICHUS B NPUPOAC: IMPUIIUBLI U OTJIUBLI, IBUKCHUC TIJIIAHCT
ConneyHom CUCTEMBI, pPCAKTUBHOC ABMKXCHUC KMBBIX OPIraHU3MOB, BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEHUCMHUYECKHE BOJIHBI, I[YHAMH, 3XO, LIBETa TeEJl,
ONTHYECKWE SBICHWS B  NpUpoJe, OWolormyeckoe ACHCTBHE  BHMMOTO,
yIbTPaUOJIETOBOTO M PEHTICHOBCKOTO H3JIy4YEHHUI, €CTeCTBEHHBIN pPaJuOaKTUBHBIN
(1)OH, KOCMHUYCCKHUE JIYUHU, PaJUOAKTHUBHOC HU3JIIYUYCHHUEC MNPHUPOAHBIX MHHCPAJIOB,
JEHCTBHE PaJOaKTHBHBIX W3TyUYCHHH HA OPraHU3M YeJIOBEKa), IPU 3TOM MEPEBOINTH
MPAKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCIATH CYIICCTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nUecKuX SIBICHUIA;

OIMCHIBATh M3YUYEHHBIE CBOMCTBA Tel U (PU3UYECKHE SIBICHUS, UCTIONB3YS (prusnueckue
BEJIMYMHBI (CPEIHSsI U MTHOBEHHAs CKOPOCTh Tesla MPU HEPABHOMEPHOM JBHKEHHH,
YCKOpEHHE, MepeMelIeHne, MyTh, YIJoBas CKOPOCTb, CHJa TPEHUS, CUJIa YIPYTOCTH,
cuia TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJeHHs, BEC Tela, UMIYJIbC TEla, UMILYJIBC
CHJIBI, MEXaHHUeCcKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHsl Teja, NOJHATOro
Ha/l TIOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS YHEPTUS CKATOI MPYKUHBI, KHHETHYECKast
SHEprus, TOJHAs MEXaHWYecKas HHEeprus, MepuoJl M YacToTa KoieOaHui, IiuHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTelb MPEIOMICHHS
cpezbl), MpH OMUCAHUU TNPABHIBHO TPAKTOBaTh (PM3WYECKHM CMBICT HCHOIb3YEMBIX
BEJIMYMH, OOO3HAYECHUS M €IWHHUIBI (DU3MYECKHX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBA3BLIBAOIINC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYMHY C APYrUMH BCJIWMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3UIECKUX BEITHYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (GU3MUYECKHE SBICHHUSA U MPOIECCHI, HCIOIb3YS 3aKOH
COXpPaHCHUA DHCPrur, 3aKOH BCEMHUPHOI'O0 TATOTCHUA, MPHUHOHUII CYNCPIIO3UINH CHII,
NPUHINI OTHOCUTENBHOCTHU [ anmuiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBl OTPAKEHHSI M MPEJIOMJICHUS CBETa, 3aKOHBl COXPAaHEHMs 3apsioBOTO U
MacCCOBOIro 4YHUCCI IpU AACPHBIX PpEeaKOHAX, IIpHU OTOM JaBaTb CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3alMChIBaTh €T0 MaTEMaTUUYECKOE BbIPAXKEHHUE;



OOBSICHATh (U3NYECKHE IMPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalluld ~ NMPAaKTUKO-OPMEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYHMHHO--
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 2—3 JIOTUYECKUX IIaroB C OMOpOil Ha 2—
3 u3yueHHBIX CBOIcTBa (U3MYECKUX SIBICHUM, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pelars pacuéTHbIe 3a/1a4M (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCIIONb3YsI
3aKOHBI M (HOPMYIBI, CBs3bIBaONINE (DU3UYECKHE BEIWYMHBI: HAa OCHOBE aHalu3a
YCIIOBUSL 3a/ladydl 3allMChIBaThb KPaTKOE YCJIOBME, BBISABISATH HEAOCTAIOUINE WU
M30BITOYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE I PELICHu,
IPOBOJIUTh PACUYETBl W  OLICHWBAaTh PEATUCTUYHOCTb MOJYYEHHOTO 3HAa4YeHUs
(bU3HYECKOI BETUYNHBL;

pacro3HaBaTh TPOOJIEMbI, KOTOPhIE MOXKHO pEIINTh INPH MOMOIIM (PHU3HYECKUX
METOJIOB,  MCIIOJIb3ys ~ ONMCAaHUE  MCCIEAOBaHUS,  BBIAEIATH  IPOBEPSIEMOE
MIPENIOJIOKEHNE, OLICHWBATh MPaBWIBHOCTh TMOpPSAKAa NPOBEICHHS HCCIEI0BAHUSA,
JieN1aTh BBIBO/IbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOAEHNUI U ONBITOB;

IIPOBOJIUTH ONBITHI 110 HAOIIOJCHHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKHX CBOWCTB
Tes (U3ydeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHHs YHEPIUH, 3aBUCUMOCTb
nepuoJia KojaebaHuil MpyKMHHOTO MasgTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBHCUMOCTb OT aMIUTUTY bl MaJIbIX KOJIeOaHU, PSMOJIMHENHOE pacIpOCTpaHEHUE
CBETa, pasJio)KeHUE Oelloro cBeTa B CIEKTP, M3YyUYEHUE CBOICTB H300pakeHHs B
IUIOCKOM 3€pKajle M CBOICTB H300pakeHHsl IpeaMeTa B COOHMparollel JIMH3E,
HaOJIIOIGHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3IYYCHHUsS): CaMOCTOSITEIHHO
coOupaTh yCTAaHOBKY M3 U30BITOYHOTO HAbOpa 000pYAOBaHUS, OMUCHIBATH XO/1 ONBITA U
€ro pe3yJbTaThl, (GOPMYIMPOBATH BBIBOBI;

MIPOBOAUTHh NPHU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHUH, ONpenenss cpenHee
3HA4YeHUE M3MepseMOi BeNMYMHBl ((OKYCHOE pacCTOSIHHME COOMparoIiel JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEepUTENHHOr0 Ipudopa);

IIPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH C MCIOJIb30BaAaHHEM
OpSAMBIX M3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
IBUKEHMH ©O€3 HayalbHOM CKOpPOCTH, TMepuoja KoyieOaHUl MaTeMaTH4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIja OTPa)X€HHsI CBETa OT yrja MajeHUs U
yria MpesioMJIeHHs OT yIJia MajieHus1): IUIaHUPOBaTh MCCIIEI0BAaHUE, CAaMOCTOSTENILHO
cobupaTb YCTaHOBKY, (PUKCHpPOBAaTh pe3yjibTaThl IOJYYEHHOH 3aBHCHMOCTH
¢bu3NYeCKUX BETUYMH B BUAE TaOMUI U rpaduKoOB, Jie1aTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEIOBaHMS;

MIPOBOJAUTH KOCBEHHbIE H3MEpPEHHUs (U3NYECKUX BEIMYUH (CpeaHsisi CKOpPOCTh U
YCKOpEHHE Tejla IIPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOIO MaJeHMs,
KECTKOCTh MPYXKUHBI, KO3PPUIUEHT TPEeHHs CKOJIbKEHUs, MeXaHuuyeckas pabora u
MOIITHOCTh, YacTOTa M TMepHoA KoleOaHMH MaTeMaTHYecKOro W TMPYKUHHOTO
MasTHUKOB, ONTHYECKas CHja COOMpAaIomie JMH3bI, paJWOAKTUBHBIA  (HOH):
IUIAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHSTH
U3MEpEeHus], cieays MpPeUI0KeHHON MHCTPYKIUH, BBIYUCIATh 3HAUYCHHE BEJIWYMHBI U
aHAJTM3UPOBATh IOJlyYEHHbIE pE3yJabTaTbl C Y4ETOM 3aJaHHOM IOTPEIIHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBWiIa TEXHUKM O€30MacHOCTH Mpu pabore ¢ 1abOpaToOpHBIM
obopymoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKK H3YYEHHBIX (U3NYECKUX MOJENeH: MarepuaibHas
TOYKa, aOCONIOTHO TBEPJOE TEJO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOJIENIb aTOMA, HYKJIOHHAsI MOJIENIb @aTOMHOTO S/1pa;

XapaKTepU30BaTh HNPUHIUINBI JEHCTBUA HW3YyYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOICTB C OMOPOH HA UX ONMUCAHUS (B TOM YHUCIIE: CIUJOMETP, JaTYMKHU MOJIOKEHHUS,
paccTosiHUS M YCKOPEHMsI, PaKeTa, 3X0JI0T, OUKH, IEPUCKOII, (poToanmnapar, ONTHYECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, KaMepa BuibcoHa), HcCIONb3ys 3HaHUSA O
CBOMCTBAaX (M3NYECKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH HU3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
MU3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKHUX IPOLECCOB MNpPU PEIHIeHUH Y4eOHO--
IPAaKTUYECKUX 3aJ]ay, ONTUYECKUE CXEMbI JJI MMOCTPOSHHs M300paKeHUH B IIOCKOM
3epKajie 1 coOuparoleil JuH3e;

IPUBOANUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HHM Il OOECTeYeHus
0e30macHOCTH MpH OOpalleHuH C NpUOOpaMu U TEXHHUYECKUMH YyCTpOICTBaMu,
COXPAHEHHUs 3/10pOBbsI M COOJIIOIGHHUS HOPM OSKOJOTHYECKOrO IOBEACHHS B
OKpY>KaIOIlEeH cpene;

OCYLIECTBIATh MNOUCK HHGpopManuu ¢u3nmdeckoro coaepxanus B HHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYSl IOMCKOBBIM 3ampoc, HAaXOAMTh IYTH ONpPEIeSICHHs
JOCTOBEPHOCTH TIOJIyUeHHOH WHGPOpPMAlMM HAa OCHOBE HWMEIOMIMXCS 3HAHUA U
JIOTIOJTHUTENBHBIX HCTOUHUKOB;

UCIIOJIb30BaTh IIPU BBIIIOJHEHUHU YYEOHBIX 3aJaHUH Hay4yHO--TIOMYJISIPHYIO JINTEPATYpy
(bU3NYECKOTO COJEp>KaHUs, CIpPAaBOUYHbIE MaTepuanbl, pecypchl cetu HHTepHer,
BJaJeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpMALUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3JlaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOOLICHUsI HA OCHOBE MH(OpPMaLUU
U3 HECKOJNBKHUX HMCTOYHHKOB (PH3MUECKOTO COJACPIKAHUs, ITyOJIHMYHO TMPEICTaBIIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEN0BATENbCKONW NEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar u3ydaemoro pasziena (U3NKd U
COIIPOBOKAATh BBICTYIUIEHHE Npe3eHTalMed ¢ y4€ToM OCOOEHHOCTEH ayAuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacon DJIEeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undgposbie)
Kontpoabnubie IIpakTuueckue
n/n MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPY/KAKOLIEr0 MUpa
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2 bubmiorexa LIOK
' 4 pHpoA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHTICCIHE BEHAMHET https://m.edsoo0.ru/7f416194
bu6 OK
1.3 EcrecTBeHHOHay4HBINM METO/ MO3HAHUS 2 1 htPtIpSJ,I:I;I/?nT.GeI:jaSCI)_E).ru 17§416194
Wroro no pazneny 6
Paznea 2. [lepBoHayanbHble CBeleHUS O CTPOEHHMH BelllecTBA
2.1 CrtpoeHue BemecTna 1 bubmiorexa LIOK
' P B https://m.edsoo0.ru/7f416194
59 JIBi>KeHUe U B3aUMO/ICUCTBUE YaCTHUII 9 1 bubnuorexa [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbI€ COCTO eriecTna 2 Bubmiorexa LIOK
: rperaTHbl TOSIHUS B TB
P H https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHe Tel
3.1 Mexannueckoe IBUKEHUE 3 bubmorexa [IOK

https://m.edso0.ru/7f416194



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

bu6nmoreka [IOK

3.2 %1 4 1
HEPHLIL, Maced, [IIoTHOCTH https://m.edso00.ru/7f416194
bu6mmorexa [IOK
33 Crra. Bugst cuit 14 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBnenust TBEpAbIMU 3 bubnuoreka [JOK
' TeJIaMH, )XUIKOCTIMH U Ta3aMu https://m.edso0.ru/7f416194
4.2 JlaBlIeHHE KUIKOCTH 5 bubnmorexa LIOK
' A https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4, A
3 TMOCEPHOE AABICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBUE XKUIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnmnoreka [JOK
' B HHUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pazneua 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
>1 Pabota 1 mouHoCTE 3 ! https://m.edso0.ru/7f416194
bu6mmoreka [{OK
2 IT 1
> POCTHIC MEXAHHIMBL > https://m.edso0.ru/7f416194
bubmuoreka [JOK
. M 4 1
>3 CXARHACCKAd SHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12


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

8 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM (uudposbie)
Ne i/mm Konrpoabubie IlpakTuueckue
MporpaMMbl Bceero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Pa3nea 1. TenyioBble sIBJIEHUS
1.1 CTpoeHNe U CBONMCTBA BEIIECTBA 7 bubmorexa HOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIIOBBIC MPOLIECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiiekTpruyeckue 1 MAarHUTHbIE SIBJICHUS
51 DIIEKTPUYECKUE 3aps/ibl. 3apsKEHHbBIC Tela 7 1 bubmuorexa [JOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
buo OK
2.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 20 1 7 h:tlpg:l;llcr)r::;asﬁ).ru 17§4181ce
bu6nuorexka [JOK
2.3 M 6 1 15
ATHHTHPIC ABJICHHA https://m.edsoo.ru/7f4181ce
2.4 DJIeKTPOMAarHuTHAsI HHAYKIIU 4 bubmorexa HOK
' P AYKH https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5


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

9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM nu(poBbIe
Ne i/mm P Konrpoabubie IlpakTuueckue (mupp )
NMPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Pa3nen 1. Mexanuueckue siBJICHUsI
11 MexaHu4yeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bubnmnorexa [JOK
' OTUCAHUSI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAHMOAEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AROHPT COXpateHiA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasnen 2. Mexanuveckue KoJie0aHUS U BOJHBI
bu6mmorekxa [{OK
2.1 M 0 7 3
CAHIHCCIE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nuorexka [JOK
2.2 M .3 8 1 3
CAMIHCCIHE BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3nen 3. DjieKTPOMArHUTHOE T0JI€ ¥ DJIEKTPOMATHUTHbBIE BOJIHBI
31 DNEKTPOMarHuTHOE 1OJIE U 6 5 bu6nuoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6

Pa3nea 4. CBeToBbI€ ABJICHUSA


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

bu6nmoreka [JOK

4.1 3aKOHBI pacIpoOCTPaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [{OK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4. P 2
3 a3JI0KeHue 0eIoro CBeTa B CIICKTP 3 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen S. KBanTtoBble siBJIeHUSA
51 Hcmyckanue ¥ MOrIonieHue CBeTa aToMOM 4 1 bubmmorexa IOK
' y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
2 1
> (CTpoEHHe ATOMHOTO 51pa 0 https://m.edsoo.ru/7f41a4a6
bu6nuorexka [JOK
5.3 A 7 1 1
JIepHBIC PEaKIHH https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Paznea 6. [loBTopuTe1bH0-000011a10 1M I MOAYJIb
6.1 [ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca Gusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27


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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

o KoanvecTBo yacos JyieKTpOHHbIE N (pPoBbHIE

/i Tema ypoka Beero Kontpoasnubie IIpakTnyeckue o0pa3oBaTe/ibHbIe
padoTsbI padoThbI pecypchl

1 ®u3uka — HayKa o npupoje. JABieHus 1
PUPOJIbI
DU3NYECKUE ABIICHUS 1

3 Ou3nyecKre BETUINHBI U UX U3MEPCHHE 1
VYpok-uccnenosanue "M3mepenne

4 TEeMITepaTypbl TIPH MMOMOIIIH KUIKOCTHOTO 1 1
TEPMOMETpA U AaTYMKa TeMrepaTypsl”

5 Mertoabl Hay4dHOTO Mo3HaHus. OnucaHue 1 bubnnorexa [IOK
(bU3MUECKHX SBJICHUH C TIOMOIIBIO MOJIEIIeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessl:

6 JAIBHOCTH MOJIETA [IapUKa, MyIEHHOTO 1 1
TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIbIe
BBICOTA ITycKa"

Ctpoenne Benectna. OnbITE
7 norlc)asbIBa}omHe JTUCKPETHOE ;TpOGHI/Ie 1 Bubmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BEII[ECTBA
8 JIBY>KEHUE YaCTHUII BEIICCTBA 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110

9 HaAOJIFOACHUIO TEIJIOBOTO PACITUPECHUS 1 1
ra3oB»

10 ArperaTHble COCTOSIHMSI BELLIECTBA 1


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

OcobenHocTH arperaTHbix COCTOSTHUH BOJBI.

11 O6o6menue no pasaeny «llepponayansHbie Bubmorexa HOK
https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEILIECTBA
12 Mexanudeckoe aBrxeHue. PaBHoMepHoe 1 bu6mmorexa [JOK
HEPaBHOMEPHOE JBIIKCHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [{OK
13 CKopocTs. EARHHIE CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM BUKEHUS Bubmmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. PacueT Maccel u bu6mmorexa [IOK
o0BeMa Teja 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas pabota «Onpenenenue
IUTOTHOCTH TBEPJIOTO TETIa
18 Pemenue 3agad mo reme "IIOoTHOCTE bu6mmorexa [JOK
BerecTBa' https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapaKTepUCTHKA B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopartopHas pabota «3yueHue
20 3aBUCUMOCTH pacTsoKeHH (edopmariin)
MIPYKUHBI OT MIPHIIOKEHHON CHITBDY
21 SIBnenne Tarorenus. Cuia TSHKECTH
CBs13b MEXKAY CUJIOHN TSHKECTH M MacCoi
22 tena. Bec Tﬂeia. Pemenue 3amau mo teme bubmorexa [TOK
https://m.edsoo.ru/ff0al1778
"Cuia TsixecTu"
93 Cuia TSOKECTH Ha APYTHX IJIaHEeTaxX. bubmuorexa [JOK

du3nyecKre XapakKTepPUCTUKU TUIAHET

https://m.edsoo.ru/ff0al502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

bu6nmoreka [JOK

24 Hsmepetiite cit. JluamomeTp https://m.edsoo.ru/ffO0al8cc
25 Bec tena. HeBecomocTh bubmuorexa IOK
https://m.edsoo.ru/ff0al778
26 CnoxeHue IByX CHWJI, HalPaBJIEHHBIX 10 bubnuorexa [JOK
OJIHO¥ mipsiMoii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay nmo teme
"PaBHonelicTByromas cui"
28 Cuna tpenus u €€ Buabl. TpeHue B Ipupoie bubmmoreka [JOK
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCAMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubmuorexa [JOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOILIEH CUITBI
Pemenue 3anay no Temam: «Bec Tenay,
31 «Fpa(pnqecfoe n300pakeHre CHID» Bubmmorexa HOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOJIGHCTBYIOIIAS CUIDY
KontposbHas paboTa mo Temam:
39 «MexaHunueckoe JBIKeHue», «Macca,
IJIOTHOCTBY, «Bec Temay, «I'padudeckoe
n3o0paxenue cuim, «CUIIbD
33 Hasnenune. CriocoObl yMEHBIIICHUS U bu6nmorexa [JOK
YBEJIMYEHUS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUSI ra3a bubnuorexa [JOK
34 N
oT 00BEMa, Temreparypbl https://m.edsoo.ru/ff0a2376
35 [Tepenava naBneHust TBEPIABIMU TEIAMH, bu6nmoreka [JOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
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KHUIKOCTAMHU M Ira3aMi. 3akoH Ilackas

https://m.edsoo.ru/ff0a25b0

36 JlaBieHne B )XMAKOCTH U T'a3e, BBI3BAHHOE bubmmorexa [{OK
NEWCTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d no teme «JlaBieHue B bub6nuorexka [JOK
JKHJIKOCTH U rase. 3akoH [Tackais https://m.edsoo.ru/ff0a2826
38 CooOrmaromuecs cocyabl Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHEBOM KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiIH U IPUYKHBL €€ bu6nmorexa [IOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bu6mmorexa [IOK
42 Bec Bo3ayxa. ATMochepHOe 1aBlieHNe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdeproro aaprneHus. OmbIT bubmmorexa [JOK
Toppuyenu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. AtmocdepHoe bubnuotexa [JOK
45
JIaBJIEHHE Ha Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwne 3amnau mo Teme " AtmochepHoe
naBieHue"
efCTBHE KUJKOCTH U Ta3a Ha
47 forpyxceHﬂoenB HUX TeJ0. ApXuMenoBa Bubmmorexa HOK
https://m.edsoo.ru/ff0a3276
cuia
48 JlabGopaTopHas pabota «OnpeneneHue bubmuorexa [JOK

BBITAJIKUBAIOLIEN CUJIbI, ICMCTBYIOIIEH Ha

https://m.edsoo.ru/ff0a33fc
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TCJI0, IIOTPYKEHHOC B JKUJAKOCTBH)»

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBHCUMOCTH Beca Tella B

bu6mmoreka [{OK

49 BOJIE OT 00BEMA MOTPYKEHHOM B )KHIKOCTh 1 https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bu6mmoreka [{OK
50 llnapatiite rex https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabota "KoncrpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
onpejeneHue e€ rpy30noabEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
52 CYyJIOB. BOS,Z[I;/'XOHJIaBaHI/Ie» «JlaBleHue bubmorexa HOK
L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUJKOCTEH U Ta30B»
53 KontponbHas padoTa no teme «JlaBnenue
TBEPBIX TEN, KUJKOCTEN U Ta30B»
bu6mmoreka [{OK
>4 Mexaniccias pabora https://m.edsoo.ru/ff0a3f82
55 MomHocts. EMUHUIBEI MOIITHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienoanue "Pacuyét MOIIHOCTH, 1
pa3BUBaEMOM IpH MO IbEME 110 JiecTHHUIIE"
57 IIpoctsie MexaHu3msl. Peryar. PaBHoBecue
CHUJI Ha phluare
Peryaru B TeXHUKE, OBITY U IPUPOJIE.
58 JlaboparopHast paboTa <<};/ICCJ'IpeILI())BI:1HI/I€ 0.5 Bubmorexa LIOK
3 https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara»
59 Pemenne 3agau mmo treme «Y ciaoBusd bu6nuoreka [JOK

PaBHOBECHS phlYara

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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Koaddunment mose3noro aecTeus

60 Mexanmu3Ma. Jlaboparopuas pabora 1 0.5
«M3mepenne K11/ HakIOHHON MIOCKOCTH»
61 Pemenue 3agau mo teme "Padora, 1 bu6mmorexa [JOK
MomHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas 3Heprust. Kunernueckas u 1 bubnnorexa [JOK
MOTCHIIUAIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPTUH 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 10 TEME
"DKCIIEpUMEHTAJIBLHOE OIPECIICHHE
64 W3MEHEHUsI KHHETUYECKON 1 1 1
MOTEeHIIUATBHON YHEPTUH MPHU CKAThIBAHUU
TeJNa M0 HAKJIIOHHOW IJII0CKOCTH"
65 KonTtponbHas padora no teme «Pabora u 1
MOIIIHOCTb. DHEPTU»
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnnorexa [JOK
teme "MexaHndeckoe nBukeHue" https://m.edsoo.ru/ff0adee6
PesepBHrIit ypok. PaGota ¢ TekcTamu 1o
67 TeMep"I[aan}I:He TBEPABIX TEN, JKUIKOCTEU U 1 bubmorexa [JOK
" ’ https://m.edsoo.ru/ff0a4ffe
ra3os
PeseprubIil ypok. Pabota ¢ TekcTamu mo
68 1
teme "Pabora. MomHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME


https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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8 KJIACC

KoauuyecTBo yacoB

JJIeKTPOHHbBIE M (poBbIE

J:;-,“ Tema ypoka Beero Konrpoabnbie IIpakruueckume 00pazoBaTe/ibHbIE
padoTbI padoTbI pecypchl
OCHOBHBIE TIOJIOKECHHS MOJICKYJISIPHO-
1 KUHETHYECKON TEOPUHU U MX OI'TI)ITELIC bubnmorexa LIOK
https://m.edsoo.ru/ff0a5256
TTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT
3 Mogenu TBEPIOrO, )KUAKOTO U bu6nmoreka [JOK
razo00pa3HoOro COCTOSHUI BelecTBa https://m.edsoo.ru/ff0a540e
OObsicHEeHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSHUH BEIIECTBA Ha
OCHOBE TOJIO’KCHUI MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH
5 Kpucrannumaeckue u amopdHsbie Tena bubmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanWUISIPHOCTD. bu6mmorexa [IOK
[ToBepXHOCTHOE HATSHKECHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciIMpeHue U CKATUE bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TeMIIepaTyphl CO
CKOPOCTBIO TEIIOBOTO JIBF)KCHHSI YaCTHII
9 Buytpennss sneprusi. CriocoObl U3MEHEHUs bubmuoreka [JOK
BHYTPEHHEH dHEPTUu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun bubmmorexa [JOK
https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenuus "IIpakTrueckoe 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0a5256
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UCTIOJIb30BAHUE TETIJIOBBIX CBOMCTB BELIECTB
Y MaTepuasoB B IeNsAX dHeprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KommaectBo Temnortel. Y menbHas bu6mmoreka [{OK
TETUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OalaHca. bubnuorexa [JOK
TeriooOMeH 1 TEIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabora "HcciaenoBanue
14 SIBHeIfI/ISI TIG)}HJIO(I:6MGH8_ pu CM§MHBaHHH Bubmmorexa HOK
. N " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsIYei BOIBI
Pacder xonmmuecTBa TEIIOTHI,
15 HEOOXOUMOTO JIJII HarpeBaHus Teja 1
BBIAICNISIEMOTO MM TP OXJIAXKICHUN
16 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yJIEIBbHOM TEITIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeibHas TEIUIoTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue U OTBEpICBaHKE
18 KPUCTAJUTMYECKUX lfl)“jﬂ. VY nenpHas TeIioTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTABIICHHUSI
19 JlabopaTtopHas pabota "OnpeneneHue bubmuorexa [JOK
yICIbHOM TEIUIOTHI TUIaBICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHSL. bu6mmorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas temiora
mapooOpa3oBaHUs M KOHJICHCAITHH. bubnuorexa [JOK
21
3aBUCHMOCTh TEMIIEPATYPbI KUIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHHUS
22 BnaxxnocTs Bozmyxa. JlabopaTopHas paborta bubmuoreka [JOK
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"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH
BO3ayXxa"

Pemenne 3ama4d Ha OMpECaACIICHUC BJIAXXKHOCTU

https://m.edsoo.ru/ff0a7628

23
BO3/IyXa
[IpuHuuIb! paboThl TEIUIOBBIX ABUTATEICH.
24 [TapoBas TypOuHa. /[Burarenb BHyTPEHHETO
CTOpaHHS
o5 KIIJI TermoBoro asurareis. TemnoBkie bub6nuorexka [JOK
JIBUTATEIIU U 3aIUTa OKPYXKAIOLICH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUU
B TEIUIOBBIX ITpoIIeccax
IloaroroBka K KOH BHOM
27 "’I?:m;)osbleas[BneOHstEOIJ/II:;MZHepHafeo e bubnuorexa LIOK
. | https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSTHHI BEIeCTBA
KontpoibHas padota no teme "TermmoBbie
28 SIBJICTIfI/ISI. I/I3MEI:HGHI/IG arperaTHblx Brbmiorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BEIECTBA
29 Dnektpuzaius Ten. /[Ba pona
INEKTPUIECKUX 3apSIOB
30 Ypoxk-uccienopanue "DieKTpusanus Tei
WHIYKUWEW U IPU COIPUKOCHOBEHHUH"
31 B3auMopeiicTBre 3apssKeHHBIX Tell. 3aKOH bub6nuorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnekrpruyeckoe moiie. HanpsokeHHOCTh
32 3neKT§I/IquK0r0 TOJISI. HpI/II)HIII/IH Bubmmorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYMEPIIO3UIINH JIEKTPUUECKUX TOJIeH
33 HocuTenu snekTpuyeckux 3apsioB.

OnemeHTapHbIN 3apsaa. CTpoeHue aToma
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34 [IpoBOTHUKY W TUAIEKTPUKU. 3aKOH bu6nmoreka [JOK
COXpaHEHHS DIICKTPHUUECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha npUMEHEHUE CBOMCTB bubnnorexa [JOK
JJIEKTPHUYCCKHUX 3aPSII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUN TOK, YCIOBHS €ro
36 cyLue(T:I;BOBaHmL I/ICTg,qHHKH bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPHUYECKOTO TOKA
37 JleicTBUSI DIEKTPUUECKOTO TOKA Bubmmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "Jlelictue
38 3JICKTPUYECKOTO TI0JISI Ha MPOBOTHUKHU U 1
JUAJIEKTPUKA"
39 DIEeKTPUUYECKHUM TOK B METAJJIAX, JKUIKOCTAX bubnuorexa [JOK
¥ razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas eTb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopatopHas pabora 05 bubmuoreka [JOK
"3mepeHue U peryampoBaHue Cuibl Toka" https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 Ha601T)zTopHaﬂ pa60§a "U3mepenue u ’ 0.5 bubnmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
perynupoBaHue HalpsHKeHUS
CornpoTuBIIeHHE IPOBOAHUKA. Y ICIBHOE bubnuotexa [JOK
43
CONPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb
3JIEKTPUYECKOTO COMTPOTUBIICHUS bubnuorexa [JOK
44 1
MPOBOJHUKA OT €ro JUINHBI, IUIOIIAI! https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEYeHUs U MaTepuraia”
45 3aBUCHMOCTh CHJIBI TOKA OT HATIPSDKEHUSI. bubnmoreka [JOK

3akoH Oma a1 y4acTka Henu

https://m.edsoo.ru/ff0aad4a
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46

47

48

49

50

51

52

53

54

55

JlaGopaTopHas pabota "HcciaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3
pEe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U
HaMpsHKeHUs: Ha pe3ucrope”

IlocnenoBarenbHOE U napaujiCsIbHOC
COCIUMHCHUS ITPOBOJHHUKOB

JlabopaTtopHas pabota "IIpoBepka npaBuia
CJIOKEHHSI HAIIPSHKEHUH TTPU
MOCJICIOBATEIIHHOM COCIMHEHUH JIBYX
pe3uctopoB”

JlabopaTtopHas pabota "I[IpoBepka npasuia
JUISL CUJIBI TOKA MPU MapajieIbHOM
COCMHEHHUH PE3UCTOPOB"

Pemenue 3anay Ha npumeHeHue 3akoHa Oma
TUTSL pa3JIMYHOTO COCTMHEHHMSI TIPOBOHUKOB

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akon Jxxoynsa-Jlenna

JlabopaTtopHas pabota "OnpeneneHue
paboThl U MOIITHOCTH AJIEKTPUUECKOrO TOKA"

DJeKTpUUECKUe 1IEMU U MOTPeOnuTeNnn
aNeKTpudecKkoil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

[ToaroroBka Kk KOHTPOIBHOU paboTe MO TEMe
"DnexTpuueckue 3apsanl. 3apsHKeHHBIE Tea
" uX B3aumojaeucTBus. IlocToSHHBIN
3JIEKTPUIECKUN TOK"

KonTponbaas pabota mo Teme
"DnexTpuueckue 3apsabl. 3apsHKeHHbIE Tea

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0aa04e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aaa58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

bubmnoreka [HOK
https://m.edsoo.ru/ffOaaf8a
bu6nmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ab3e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab660

bubmmoreka [IOK
https://m.edsoo.ru/ff0abd2c

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

U UX B3auMoaencTBusl. [10CTOSHHEIN
3JEKTPUUYECKUN TOK"

56 IlocTosTHHBIC MAarHUTEI, HX B3aNMOJICHCTBHE
57 VYpok-uccinenosanue "M3ydenue nosnein 1 bubnuorexa [JOK
ITOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTtHoe nojie. MarautHoe nosie 3eMiIn U bu6nmoreka [JOK
€ro 3Ha4YeHHe JUIS )KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarHuTHoe nosue
59 3J'I€KTpI/I£)I€CKI(iFO TOKa MarHuTHOE IoJIe bubmmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHHe IIEKTPOMArHUTOB B TEXHUKE.
60 H§60paT0pHaﬁ pa6(f)Ta "N3ydeHue neicTBus 0.5 bubmmorexa LIOK
\ https://m.edsoo.ru/ff0ac74a
MarHMTHOT'O TOJISl Ha IPOBOJHUK C TOKOM
DNEKTPOJBUTATEINb TOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 21EKTpOABUTATEIEN B
61 TEXHHUYECKUX YCTpof/'IC’I[)BaX Y Ha TPAHCIIOPTE. bubmuorexa LIOK
https://m.edsoo.ru/ffO0ac86¢c
JlabopaTopHas pabota "KoHcTpynpoBaHnue u
n3ydeHue paboThl dJEeKTpoABUTaTENs"
62 OnpiTel Dapanes. 3aKOH AIEKTPOMArHUTHOU
uHaykuuu. [lpasuno Jlenna
Onextporeneparop. CriocoObl MONy4eHUs
63 ANEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINH
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DJeKTpUYeCKUe U MarHUTHHIE SIBJICHUS"
65 KonrtponsHas pabora o Teme bubnnorexa [JOK
"DICKTPUUIECKHE K MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. Pabota ¢ Tekctamu o bu6nmoreka [IOK


https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

teme "TemnoBble siBiIeHUS"

PesepubIit ypok. Paborta ¢ Tekctamu mo

https://m.edsoo.ru/ff0acc5e
bubmmorexa [{OK

67 1
teme "T10CTOSHHBIH AIIEKTPUUECKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PezepHblil ypok. Pabota ¢ Tekctamu mo 1
teMe "MaruuTHble sBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

ITPOTPAMME
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9 KJIACC

KoauuecTBo yacoB

JJIeKTPOHHbBIE N (poBbIe

:;-,“ Tema ypoka Beero Konrpoabnbie IIpakruueckume  00pazoBarelibHbIE
padoThI padoTbl pecypchl
1 Mexanndeckoe aBuxKeHUE. MarepuanbHas 1
TOYKa
5 Cucrema orcuyeta. OTHOCUTEITHLHOCTh 1 bubmmoreka [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIMHEHOE BHYKEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi U MTHOBEHHAsl CKOPOCTh
5 [IpssMONIMHENHOE PAaBHOYCKOPEHHOE 1 bubmmorexa [IOK
JBUKCHHE. Y CKOPECHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSMOJIUHEHUHOTO
6 paBHOYCKOpEHHOTO ABIKeHus. [ padux 1
CKOpPOCTH
JlaGopartopHas pabdota "Onpeznenenue
7 yCKO]feHI/I}II) Tenf pu paBHOI})/CiOpeHHOM 1 1 bubmiorexa LIOK
. . https://m.edsoo.ru/ff0adbl18
JBUKCHHUH 10 HAKIIOHHOW TUIOCKOCTH
8 CBobOoaHoe nagenue ten. OnbiTel [anwes 1
PaBHOMEpHOE BIKEHUE TI0 OKPYKHOCTH.
9 [lepuon IE qaC’fOTa 06paH.[eHI/I}I.p J};HHeﬁHas{ u 1 bubmorexa HOK
https://m.edsoo.ru/ffO0ael76
yTII0Basi CKOPOCTH
10 LleHTpOoCTpeMUTETHHOE YCKOPEHHE 1
11 [TepBrriii 3akon HproToHa. BekTop cutbt 1 bubmuorexa LIOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoii 3akon HeroToHa.

bubnmoreka [JOK

12 PaBHOzelicTByOIIAs cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uiius cui bubmiorexa LIOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3aa4y Ha IpUMEHEHNE 3aKOHOB bubnmnorexa [JOK
Hrrorona https://m.edsoo.ru/ffOaeb6c
bubmuoreka [JOK
15 Crra ynpyroctit. 3axoi ['yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuia ynpyrocTtu
17 JIaboparopHas pabota «Omnpenenenne bu6mmorexa [IOK
KECTKOCTH TIPY>KHHBI» https://m.edsoo.ru/ff0aee28
18 Cua Tpemus bubnmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau o reme «Cuita TpeHUsD» bubmorexa [TOK
https://m.edsoo.ru/ffOafa26
JlaboparopHas padota "Onpenenenue bubmmorexa [JOK
20
k03 uIMEeHTa TPEHUS CKOIBXKECHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agad mo teMe "3akonsl HeroToHa. bu6mmorexa [JOK
Cwuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cuna TsKECTH 1 3aKOH BCEMUPHOTO bubmuorexa [JOK
22
TATOTEHUS. Y CKOPEHUE CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "[IBuKeHHE TEJI BOKPYT
23 rpaBUTaliMOHHOTrO 1eHTpa (ConHeuHas
cuctema). ['amakTuku"
Pemenue 3amgau nmo teme "Cuna TSHKECTH U bubmuoreka [JOK
24
3aKOH BCEMUPHOTO TSATOTCHHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuUeckasi CKOPOCTb. bubnmnorexa [JOK

HeBecomocTh 1 neperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepraibHOM TOUKH.
AOGcomoTHO TBEpIOE Teno. PaBHOBecue

Bbu6nuoreka [JOK

26 TBEPIOTO Teja ¢ 3aKPETIEHHON 0ChIO https://m.edsoo.ru/ff0afe36
BpAaIICHUS
27 MowmeHT cuinbl. LleHTp TsxecTn
28 Pemenue 3amaq mo reme "MOMEHT CHJIBI. bu6mmorexa [IOK
Lenrp tsoxectn" https://m.edsoo.ru/ff0b02b4
| e ks o
. https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
KonTponbnas pabota mo Teme
30 "MCXIE)IHI/I‘IGCK(I))G JIBUKEHUE. bubmmorexa [JOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynbe Tena. UMmnynbse cuibl. 3aK0H
31 COXpZHeHI/I}I I/IMHYJ'IBZ&. Ympyroe u bubmiorexa LIOK
. https://m.edsoo.ru/ff0b07fa
HEYIpYroe B3auMOJECHCTBUE
32 Pemenue 3amgad no reme "3akoH COXpaHEHUS bu6mmorexa [{OK
umIysbca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTUBHOE IBHKEHHE
B IIPUPOJIE€ U TEXHUKE"
34 Mexanuyeckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U bubmuoreka [JOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JIaboparopHas pabota «Omnpenenenne
36 paboTHI CHIIBI TPEHUS TIPU PABHOMEPHOM

JBYDKEHUM TeJla TI0 TOPU30HTAIBHOM
MTOBEPXHOCTU»


https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Cas3b aHepruu U padoThl. [loTeHanpHas

37
JHEPTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KHHETHYCCKOU SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
JlabopaTopHas pabota «/3yueHue 3aKoHa bubmmorexa [JOK
40
COXPaHEHHUsI FHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHUE U €TO but6mmoreka [JOK
XapaKTEePUCTHKU https://m.edsoo.ru/ff0b1858
42 3aTyxatoiiue Kojaebanusi. BeIHYK1eHHbIE bubnuorexa [JOK
Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHueCKUil U IPY>KUHHBIA MassTHUKA
VYpok- 3
4 roreGanuitor eereoemt pyskst 1 i bimnorera LIOK
by https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpaieHne SHEPTUU IPU MEXAHHYECKUX
Kose0aHusIX
JIab 0 O
YacTOThI U TIEPU JeOaHMid TPYKUHHOT
pHoA by https://m.edsoo.ru/ffOblaec
MasTHUKa)»
JIab 0 IT
47 Hj%iii?ﬁgjfnpie O:I?) «a If:;:é’;;ﬁ rpysa Bubmiorexa LIOK
proA pysa, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a»
M . CBoii
8 vexammiccns somm. Tpososise biorera LLOK
- HPoA https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koH(pepeHmus "MexaHnIeCKUue BOTHBI

B TBEpIOM Teue. CelicMuieckre BOJTHBI"


https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3ByK. PacripocTpanenue u oTpaxkxeHue 3ByKa

Ypok-uccnenoanue "Habmonenue

>1 3aBUCUMOCTH BBICOTHI 3ByKa OT 4YacCTOTHI"
59 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI1 pE30HAHC
Ypok-koHpepenus "YapTpa3ByK U bubmmorexa [JOK
53
UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
54 "3;1[(OHI>I COXpaHeHI/II)?I. Mexa}fnqecxne bubmmorexa LIOK
https://m.edsoo.ru/ff0b25f0
Kose0aHusi ¥ BOJHBI"
Kontponbnas pabota o teme "3akoHbI
55 coxpaHeHus. MexaHn4eckue KojaeoaHus u
BOJIHBI"
56 DNEeKTPOMArHuTHOE TO0JIE. bubmmoreka [JOK
DEeKTPOMarHUTHbIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJH
VYpok-koudepenmus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue bubmuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenoanue "M3ydueHnue cBOCTB
59 3J'IpeKTp0MaFI—IILI/ITHBIX BonHycT:I TTOMOIIIHIO bubmiorexa LIOK
https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa"
Pemennie 3a1ay Ha onpe/ieieHne YacTOThl U
60 JUTHHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHasi Ipupoja CBeTa. bubnmnoreka [JOK
CkopocTb cBeTa. BoHOBBIE CBOMCTBA cBeTa https://m.edsoo.ru/ff0b31d0
62 Wcrounuku ceera. [Ipsmonuneiinoe bubnnorexa [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacnpocTtpaHeHue ceera. 3atMeHus ConHna u
Jlynbl

3aKoH OTpaXkeHUs cBeTa. 3epkana. Pemenue

https://m.edsoo.ru/ff0b3658

bubnmoreka [IOK

63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHUS https://m.edso0o.ru/ffob38cA
cBeTa
64 [Ipenomiienne cBeTa. 3aKOH NMPEIOMIICHHUS bubnnorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 I/IcnonL3OBZIT1FI)/Ie nonHorpo BHYTPEHHETO Bubmiorexa LIOK
https://m.edsoo.ru/ffOb3c5¢c
OTpPaXKCHUS B ONTHYECKUX CBETOBOAAX
JlabopartopHas padota "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPEITOMIICHUS] CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHulle "BO3IyX-
cTexno""
Ypok-koHpepenuus "Mcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
but6mmoreka [JOK
68 JInnzel. OnTHYECKas cuja JTUH3bI https://m.eds0o.ru/fOb3f2c
. bubnmoreka [IOK
69 IToctpoenne n300pa>keHMiA B IMH3AX https://m.edsoo.ru/ffob4dda
JlaGopartopHas padota "OnpezneneHnue
70 (I)OKyEHOI‘E paCSTOSIHI/ISI u ol;ITII[/Iqecxoﬁ CHJIBI Bubmmorexa IOK
9 https://m.edsoo.ru/ff0b4206
cobuparomiend TMH3bI"
71 Ypok-koHpepeHmus "OnTuieckre TMH30BbIC bubnmnoreka [JOK
npubopsr" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmiorexa LIOK

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koudepennus "Jledekrs 3penns. Kak

73 |
COXPaHUTH 3pEHHE
Paznoxenue 6enoro ceeta B cieKTp. OMBITHI
74 Hprorona. Cnoxxenue CHCKTpaJ'IBHTI;II)X IIBETOB. bubmiorexa LIOK
https://m.edsoo.ru/ffOcOf4c
[ucnepcus ceera
JlaboparopHast paboTa "OnBITHI 11O
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPHSITHIO I[BETA MTPEIMETOB IPH MX https://m.edsoo.ru/ffOc0e2a
Ha0JII0/IEHUH Yepe3 1IBETOBbIE GUIBTPHI"
VYpok-nipaktukyM "BoiaHOBBIE CBOWCTBA
76 CBeTa: AMCIIepCusi, HHTEpdEepeHIns 1
mudpakmys"”
77 OmnsiTe Pe3epdopaa u nnanerapHas Moemb bubnmnorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynarel bopa. Moaens atoma bopa
79 Hcnyckanue u MoryioneHnue cBeTa aTOMOM. bubnuorexa [JOK
KBanTsl. JIuneiuaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-tipaktukym "HabmnroneHue criekTpoB bubnmnorexa [JOK
ucnyckaHus" https://m.edsoo.ru/ff0c1550
81 PangmoaxkTuBHOCTE U €€ BUIIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atoMHOro sipa. Hykinonnas bubmmoreka [JOK
MOJeIb https://m.edsoo.ru/ffOc18ac
83 PagunoaxTuBHBIE npeBparienus. M30Tors ﬁgg:?;:}eeziiorﬁ/ ff0clald
Pemrenne 3amgaud mo treMe: "PaguoakTUBHEBIE bu6nmorexa [JOK
84
npeBpamieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmanga


https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

86 Ypok-koHpepennus "PagnoakTuBHBIC bubmoreka [JOK
U3IY4YEHUs B IPUPOJIE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakiyy. 3aKOHbI COXPaHEHUS bubnnorexa [JOK
3apsIOBOTO U MacCOBOTO YHCENT https://m.edsoo.ru/ffOc1c58
OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubnmnorexa [JOK

88
Y SHEPTUu https://m.edsoo.ru/ffOcld7a

89 Pewenue 3anau no reme "fAnepueie peakuun'

90 Peakuuu cuHTe3a U aeIeHud saep. but6mmoreka [JOK
Hcrounnku sueprun CoiHIIa 1 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHuus "SnepHas sHEpreTUKa.

91 JleficTBrs pauOAKTUBHBIX U3y4YECHUN Ha
YKUBbIE OpraHU3MbI"

[TonroToBka K KOHTPOJIBHOU paboOTe MO TeMe

92 "DJIEeKTPOMarHUTHOE TIOJIE. bubmmoreka [JOK
DeKTpOMarHuTHbIC BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHHS"

KonrtponbHas padora o Teme

93 "DJIEeKTPOMAarHuTHOE TOJIE.
DneKkTpoMarHuTHbIe BOJHBI. KBaHTOBBIE
SIBJICHHS"

94 [ToBTOpenue, o600mmenue. JlabopaTopHbie bu6mmorexa [IOK
paboTsl o Kypey "B3aumoneiicteue e https://m.edsoo.ru/ff0c245a
IloBTOpenue, 0000meHne. Pemenue

95 pacquII){LIX u Kaqe:TIBeHHLIX 3ajJa4 Mo TeMe bubamoreta LIOK
" | https://m.edsoo.ru/ff0c2572

TemnoBble mporecchl
[ToBTOpenue, 06061eHne. Peienne
96 pacueTHBIX U KaUeCTBEHHBIX 337134 110 TeMe bubamorexa LIOK

"KII/] TerutoBeIX aBUTaTEICH"

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

IToBTOpeHue, 0600meHNe. Penmenue

bu6nmorexa [JOK

97 paCUETHBIX U KAUECTBEHHBIX 3a/a4 110 TEME 1 https://m.eds0o.ru/f0c2b30
"KIIJI anekTpoycTaHOBOK"
[ToBTOpenue, o600meHue. JlabopatopHbie bubmuotexa [JOK
98 1 1
paboTsl o Kypey "CBeToBble sBIEHUS" https://m.edsoo.ru/ff0c2c52
| o e o 1
TEKCTaMH TI0 TeM KOHBI COXPAHCHHS B
Y P https://m.edsoo.ru/ff0c2d6a
MEXaHHKe
100 [loBTOpenue, 06o61eHue. Padora ¢ 1 bubnmnorexa [JOK
tekcTamu 1o Teme "Kosebanwust u BogHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHue. Pabora ¢ 1 bu6nuoreka [JOK
TekcTamu 1o Teme "CBeTOBbIC sIBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamu 1o TeMe "KBaHToBas U siiepHas 1
¢uznka"
OBIIEE KOJIMYECTBO YACOB I10 102 97
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJIMYECKOE OBECHEUYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIJ1S1 YYEHUKA

e dusmka: 7-1 Knacc: 6a308BbIN ypoBeHb: y4ebHUK, 7 knacc/ MepbiwkuH U.M., UBaHoB A.W.,
AKUMOHepHOoe obLecTBo «M3aaTenbcTBo «lpocBeLeHne»

e dusmka: 8-11 Knacc: 6a30BbIN ypoBeHb: y4ebHMK, 8 kKnacc/ MepbiwkuH U. M., MBaHoB A.
N., AKunoHepHoe obuiectso «M3aatenbcTBo «lMpocseleHne»

e dusmka: 9-1 Knacc: 6a30BbIN ypoBeHb: y4ebHUK, 9 Knacc/ NepbiwKuH N. M., FyTHUK E.
M., BaHoB A. ., MeTpoBa M. A., AKunoHepHoe obLecTBo «M3aaTenbcTBo

«l1lpocselieHne»

METOANYECKHUE MATEPUAJIBI 1JIs1 YAUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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