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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOIO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanbHOil paboueld mporpammbl BocnuTanus W KoHienuuu mnpenojgaBaHus y4eOHOTO
npeaMera «Dusuka.
Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAYyYHOM I'PaMOTHOCTH OOYYaroIIMXCS U OpraHHU3alfi0 U3ydeHUs (PU3UKU Ha JesTeIbHOCTHOMN
ocHoBe. B mporpamMme 1o ¢u3MKEe YUWUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTrO IpeaMera B
peammzanuu  TpeboBannii ®I'OC OOO Kk 1UIaHUPYEeMBIM JMYHOCTHBIM W METalpeAMETHBIM
pesyabTataM OOydeHHUs, a TaKKe MEXKIPEJIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs.
[IporpamMma no (u3mMKe ycTaHABIMBAeT paclpeiesieHne y4yeOHOro marepuana Mo rojaam
o0yueHusi (1o Kjaccam), NpeajaracT MNPUMEPHYIO IOCIEI0BATENIbHOCTh M3YyUYECHHUS] TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIIXCs.
[Tporpamma o ¢usuke pazpadboTaHa C IeJIbI0 OKa3aHUs METOJUYECKON MTOMOIIH YIUTEIIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHOHAYYHBIX yUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PH3UYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMHUEH,
Ouonorueii, actpoHomMueld U Quandeckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOona
MO3HAHMS, TO €CTh CIIOCO0A MOIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpnHa M3 IVIaBHBIX 337a4 (QU3MUEcKOro oOpa3oBaHUs B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAyYHONM TIpaMOTHOCTM M HHTepeca K Hayke Yy
o0yyJarouuxcs.
N3ydyenne ¢u3ukn Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:!
e HAYYHO OOBSCHSATH SIBJICHUS,
e OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
e MHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA IS
MIOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepanuu, pealu3yroOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocselieHus: Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e TmpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcs K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e Dpa3BUTHE TMPEJCTABICHUA O HAyYyHOM MeETOA€ TMO3HaHUs U (OPMHpPOBAHUE
MCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPY’KAIOILUM SIBJICHUSM;

e (opmHupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHuE NPEICTABICHUNA O PO (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HAYyK, TEXHUKH ¥ TEXHOJIOTHH;

e pa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymieir mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalbHEHIIEeMYy 00yYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00eCIeUNBACTCS PEIICHHEM CIICAYIOLINX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e MpHUOOpETeHHWE YMEHUH ONUChIBaTH U  OOBICHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BAaHUEM IOJTyUYEHHBIX 3HAaHUI;

e OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOIb30BAaHHEM
buznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHHH HAONIOIATh NPUPOAHBIC SBICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPHUMEHTAIBHBIE HCCIEAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOcHHE MPUEMOB PabOThl ¢ HHpOpMAIUEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLICHMBaHME UH(OPMALINN;

e 3HAKOMCTBO cO cdepamu IpohecCHOHATBLHON AESITeIbHOCTH, CBI3aHHBIMU C (PU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUYECKON HAYKU.

Ha uzydenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeIIo), B 9 KJlacce — 102 yaca (3 yaca B HEZIeIo).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, Y4YUTEIb JIeJaeT BBIOOp MpoBEAEHHUs J1a00paTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEW 00y4arOIMXCs, CIIUCKA SKCTIEPUMEHTATIBHBIX
3aJjaHuii, TpeasaraeMblX B pPaMKax OCHOBHOTO TOCYJapCTBEHHOIO »3K3aMeHa Mo (usmke.



JEPKAHUE OBYUYEHMUSA
7 KJIACC

Pa3nes 1. ®Pusuka u e€ posib B IO3HAHUM OKPY/KAIOILIEro MUpa.

®usnka — Hayka o npupoge. SBineHus npupoxabl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Dusndeckue HPUOOPHI.
ITorpemHocTs U3MepeHuil. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢usuka u apyrue ecTeCTBEHHble HAayKH M3Yy4aroT NMpupoay. EctecTBeHHOHayuHbIN
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
($u3NYECKUX SIBICHUH C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. ®usnueckue npubOpsl U Ipoueaypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM M LU(POBBIM

npubopom.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpexeneHue LEHbI EJIEHUS IKaIbl U3MEPUTEIBHOIO pUoopa.

2. H3mepeHune pacCTOsHUM.

3. HM3mepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.

4. OmpeneneHue pa3MepoB MaJlbIX Tell.

5. M3mepeHue temmeparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEeMIEPATYyPHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE T'MIOTE3bl: JAJbHOCTh IMMOJIETA IIApHKa,
MYLIEHHOTO TOPU30HTAJIbHO, TEM 00JIbllIe, YeM OOJIbIlIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHne yacTul] BemiecTBa. CBsI3b CKOPOCTH JBHKEHHMS 4YacTUL[ C TEMIIEPATypOM.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumopelicTBHEe 4YacTHIl BELIECTBA: NPUTSDKEHHE U
OTTaJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Teia. B3auMocCBsA3b MeEXIy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO JIBHKCHHS.

2. Ha6mronenue nuddysun.

3. HaOmopneHue sBneHHH, OOBACHIIOMUXCS MPUTSHDKEHUEM WM OTTAIKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopmnwvie padbomut u onvimol.

1. OrmeHka JuaMeTpa aToMa METOJIOM PSIJIOB (C MCIOJIb30BaHUEM (oTorpaduii).

2. OnbITh O HAOJIIOACHUIO TETIJIOBOTO PACIIMPEHHs ra30B.

3. OnbIThl 10 O0OHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.



Mexannueckoe JIBHKeHUE. PaBHOMepHOEe W HepaBHOMEpHOE ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBMXKCHHUH. Pacuér myTu u BpeMeHU JABUKECHUSI.

SlBnenue wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUSs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTuka B3aumojencTBus Tten. Cuiia ynpyroctd U 3akoH [yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJIEHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuii. Cuna TpeHusi. TpeHue CKONIbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne ckopocTu NPSIMOJIMHEUHOTO JIBUKEHHUS.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmronenne n3smeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHME Macc M0 B3aUMOJCHCTBUIO TEIL.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuwvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOrO ABHKEHUS (LIAPHKAa B KUAKOCTH, MOJEIHU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).

2. OmpeneneHue cpenHell CKOPOCTH CKOJBXEHUA Opycka WIM IIapuKa M0 HAKIOHHON
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

o Uk wWwnN R

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsHKeHUS (nedopMaiiuu) Mpy>KUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJBXKEHHUSI OT Beca Teja U
XapakTepa COMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEH M ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U yBeNWYeHHs 1aBieHus. [laBienue rasza. 3aBUCUMOCTD
JaBJIeHUA Ta3a OoT o0bEMa, Temmneparypsl. [lepenaya naBineHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCThH JABICHUS KUIAKOCTH OT
ryounsl.  [mapocratumdeckuii  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuumHBI CylIecTBOBAaHUS BO3TYLIHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopbl mist u3MepeHus
aTMoc(hepHOTro TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TInaBanue ten. Bo3znyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHUS ra3a OT TEMIEPATYPHL.

2. llepemaua gaBieHUs KUIKOCTHIO U TA30M.

3. CooOmaromuecs CoCy/Ibl.

4. T'maopaBinyeckui mpecc.

5. IlposiBienue neicTBHs aTMOC(HEPHOTO JaBICHUS.



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WIM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwsie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIIKOCTb
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
HKUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIECH CHIBL, JACUCTBYIOLIEH Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUIAKOCTh YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKUM M OIpEACIIeHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeprus.
Mexannueckas pabora. MOIIHOCTb.

HpOCTBIe MCXaHU3MbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pblyara.

HpI/IMCHCHHC I[IpaBUjla paBHOBECHUA pbIdara K 6J'IOKy. «3010TOEC IIpaBUJIO» MCXAaHHKH.

KIIJ] npocTsix MexaHu3MoOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckass sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOTO BU/1a MEXAaHUUYECKON SHEPTUHU B JPYTOM. 3aKOH COXPaHEHUs DHEPIHH B MEXAHUKE.
Hemoncmpayuu.

1.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1.

2.
3.
4.
8 KJIA

Omnpenenenve pabOTBl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHM Tejla IO
TOPU30HTAJILHON TOBEPXHOCTH.

Hccnenoanue ycinoBui paBHOBECUS pblyara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHHYECKOM OHEPTHUHU.
CC

Paznen 6. TemioBblie IBJICHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHMS BemiecTBa. Macca
U pa3Mepbl aToMOB M MoJeKyJd. OIBITb, NOATBEPKIAAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIAPHOKMHETUYECKOU TEOPHH.

Monenu TBEPIOTO, KHUAKOTO U ra3000pa3HOro cOCTOSTHUM BemecTBa. Kpucramimueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KHHETHYECKOW Teopun. (CMauumBaHWE M KaloWULIpHbIE sBJIEHHs. TeruoBoe
pacCILIMPEHNE U CIKATHUE.

Temneparypa. CBA3p TemmepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBM)KEHHS YacCTHII.
Buytpennsas osHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEM »JHEpruM: TeIuionepenadya u
coBepleHre paboTel. Byl Tennonepeaaun: TeIONPOBOJHOCTb, KOHBEKIIMS, U3TyYECHUE.



KoimmuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BeEIlecTBA. 1eIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHME KPUCTATUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruaBieHus. [lapooOpa3zoBanue W KoHueHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPeIbl.

3aK0oH COXpaHEHUs U MIPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MIPOLIECCAX.

Hemoncmpayuu.
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HabumroieHne OpOyHOBCKOTO JIBHYKCHHUS.

Habmonenue nuddysun.

HaGuroienne sSiBJICHUI CMaYMBaHWS M KAMJUTSIPHBIX SBJICHHM.

HaGroienne TermoBoro pacivpeHus Teil.

V3MeHeHre AaBlICHHUs T'a3a MPU U3MEHEHUH 00bEMa U HArPEBaHUM MJIH OXJIAXKICHHUH.
[IpaBuia u3MEpeHUs: TEMIIEPATYPHI.

Bunae! Tenonepenaun.

OxJaxIeHue IPHU COBEPIICHUH PAOOTHI.

Harpesanue npu coBepiiieHHH paOdOThI BHEITHUMH CHJIaAMH.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEILIECTB.

. HaOnronenue kunenus.

. HabmroieHue mocTosTHCTBA TEMIIEPATyPhI IPH TUIABIICHUH.
13.

Moenu TeIUIOBBIX ABUTATEIEH.

Jlabopamopuwie pabomsl u onvimot.

1.

2
3.
4.
5

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

OnbITHI IO BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI MO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBiIeHUs BO3IyXa B OaJIOHE MINPUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJICHHUsSI BO3JayXa OT ero oObéMa u
HarpeBaHUs UM OXJIAKICHHUS.

[IpoBepka THUMOTE3bl JHUHEWHOW 3aBUCUMOCTH [UIMHBI CTOJOWMKAa JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

HaGnronenne n3MeHeHrss BHYTPEHHEW SHEPTUU Tella B Pe3yJsibTaTe TEeIulonepeaadyn 1
pabOTHI BHEITHUX CHIL.

HccnenoBanue sBIEHUS TETNIO0OOMEHA MPU CMEIIUBAHUU XOJIOTHOU U TOPSTUEit BOJIBI.
OnpeneneHre KOJNMYECTBA TEIUIOTHI, TOIYYEHHOTO BOJOH MPH TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITUITHHAPOM.

Onpenenenne yIeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCrnapeHusl.

OrnpeneneHre OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

Onpenenenre yIeabHOW TeIUIOTHI MIJIABJICHUS JIbJA.

Paszpen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.

Onexrpuzanus Ten. JlBa poja aIEKTpUUYECKUX 3apsaoB. BzaumopelcTBHe 3apspKEHHBIX
Ten. 3aKoH KyJIOHa (BaBI/ICI/IMOCTb CHIJIBI B38.HMOI[€I>1CTBHSI 3ApSAKCHHBIX TCJI OT BCIWMYHHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CtpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIeHHE
MIPOBOJIHUKA. YJIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 118 ydacTka Lenu.
IlocnenoBarenpbHOE U MApaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOIr0 TOKa. 3akoH Jxoyns—JIeHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeilcTBUE NOCTOSHHBIX MAarHUTOB. MarnuTHoOeE IIOJI€.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb HOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpomMarHuTHoM  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] SJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOoKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
OneKTpocTaTU4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsiJIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHUe CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO MOJIS.
VcTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B JKUJKOCTH.
. I'a30Bblii pazpsn.
. I3Mepenue cuibl TOKa aMIIepMETPOM.
. 3MepeHue 31eKTpUIecKoro HanpsyKeHUs! BOIIBTMETPOM.
. PeocraTt 1 MarasuH COnpOTUBIICHUN.
. B3anmozeiicTBie NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHHMsI TOJIFOCOB MAarHUTA.
. MoaenupoBaHie MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
. OnsIT Opcrena.
. MarHuTHO€ 1osie Toka. DJIEKTPOMarHur.
. JlelicTBHE€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
. UccnenoBanue sABneHUs 3JIEKTPOMArHUTHONW MHAYKIIHH.
. Onbrter @apages.
. 3aBHCHMOCTb HAlpaBJICHHs UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie pabomot u onvimel.

OMnBITHI MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIUEH U PU COMTPUKOCHOBEHUH.

WccnenoBanue neiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIIOXKEHUS HANPSKEHUW TPU IOCIIEIO0BATEILHOM COCIUHEHUH

o Uk wnN R

JIByX PE3UCTOPOB.
9. IlpoBepka nmpaBuia [ CUJIbI TOKA IIPY APAJJIEIIBHOM COEAMHEHUN PE3UCTOPOB.
10. Onpexnenenue padOThI MIEKTPUYECKOIO TOKA, UAYILIETO YEPE3 PEZUCTOP.
11. OmpeneneHre MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO 4epe3 JIAMIIOUKY, OT HANPSKCHUS
Ha HEeu.
13. Omnpenenenue KIIJ[ narpeBarens.
14. HMccienoBaHre MarHuTHOTO B3aUMOJIEUCTBUS ITOCTOSHHBIX MAarHUTOB.
15. M3yuyeHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHUU U
pa3JelIeHUN.
16. MccienoBanue qeiHCTBHS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
17. OmbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBHS KaTyIIKU C TOKOM U
Mar"ura oT CHJIbl TOKAa U HaIIPaBJIEHUS TOKA B KaTyIIKE.
18. M3yyenue nelcTBUSA MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
19. KoHcTpynpoBanue u u3yueHue padoThl AIEKTPOABUTATENS.
20. U3mepenne KII/l anexTpoaBurarebHONM yCTaHOBKH.
21. OnbITEl 110 MCCIEOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLIHH: HCCIEIO0BAaHUE
W3MEHEHNH 3HAYEHMsI U HAIIPABJICHUS UHAYKIIMOHHOTO TOKa.
9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUSI.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUWKEHHUs. PaBHOMepHOe mpsMOiMHENHOEe ABMXkeHue. HepaBHoMmepHoe
npsiMoiiMHeiHoe aBmkeHue. CpenHsisi U MTHOBEHHAsh CKOPOCTh Tejla IMPH HEpaBHOMEPHOM
JIBIKCHUH.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHOe ABMkeHne. CBoOoaHoe nmaaeHue. OnbIThI
lNanunes.

PaBHOMepHOE NBIKEHUE MO OKpYyKHOCTH. [lepuon m dactora oOpamieHus. JluneitHas u
yrioBas ckopocTu. LleHTpocTpeMuTenbHOe YCKOpEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. ITpunHimn
CYNEpPIO3ULNU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuja TPEHUsl CKOJIbKEHHUS, CHJIa TPEHUS
MOKOSI, APYTHE BUIBI TPCHUSI.



Cuna TsDKECTM M 3aKOH BCEMHMPHOIO TATOTEHMS. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTo Tena
C 3aKpEIUIEHHOM OChIO BpaleHusa. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenue umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTta cun TsbkecTH, ynpyroctd, TpeHus. CBsi3b
SHepruu U pabotbl. lloTeHuManbHas SHEprusi Tena, MOJHATOIO HAaJ IOBEPXHOCTHIO 3EMJIH.
IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1.
2.

o vk~ W
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10.
11.
12.
13.
14.
15.
16.

HaGnroneHne MexaHU4YecKoro ABMKEHHsI TeJla OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.
CpaBHeHue myTed M TPAeKTOpPUM JBMIKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIHHO
pa3HBIX TEJI OTCUETA.

M3mepeHne CKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habumonenne ABM>XeHUs Tesa o OKPY>KHOCTH.

Habumronenne MexaHUYeCKUX SIBJICHUM, IPOUCXOAIINX B cucTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U IEHCTBYIONIEH Ha HETO CHUJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJEHCTBUY TEIL.

W3menenue Beca Tena Npyu yCKOPEHHOM JIBUKCHUMU.

Ilepenaya uMIryabca Ipyu B3aUMOJAEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPTUH MTPH B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca PU HEYIPYroM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca MPHU a0COMIOTHO YIIPYTOM B3aUMOJEHCTBHH.

HaOGnronenue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHWYECKOM 3HEPTuH MpHU CBOOOTHOM Ha/IEHUH.

CoxpaHeHne MeXaHN4eCKOW YHEPTHH MPH IBUKEHUU TeJia MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1.

KoHcTpynpoBanue Tpakra [uisi pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOIO ABM)KCHHUS
[IApUKA UK TEJIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHs Opycka WM JBMXKEHHUS IIapUKa IO
HAaKJIOHHOM INIOCKOCTH.

OmnpeneneHue ycKOpeHHUs Tejla IPU PAaBHOYCKOPEHHOM JBM)KEHHU 0 HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TrUIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHMHM 0e3 HayalbHOU
CKOPOCTHM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JIaBJICHMSL.

Omnpenenenne k03P PULINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPYKHUHBI.



10.

11.

Onpenenenne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [BHKEHUM Tejia II0
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

N3yueHune 3aKkoHa COXpaHEHUs! SHEPTUU.

Pasznen 9. Mexannveckue KoJje0aHusl M BOJHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHMN: TMEPHOJ], 4acTOTa,
aMIuMTya. MaTtemaTuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue koneOanus. BeiHyX)aeHHbIEe KojeOanus. Pe3onanc. MexaHWYeCKrue BOJHBI.
CaoiicTBa Mexannueckux BoiH. [IpogonbHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI M CKOPOCTH
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha IIPY’KUHE.

HaOnroneHue BoIHYX/I€HHBIX KoJeOaHHii U pe30HaHca.

Pacnpoctpanenue npooabHBIX U MONEPEYHBIX BOJTH (HA MOJIEIHN).

Habmronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUI PE30HAHC.

Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

7.

Omnpenenenue 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenne 4acToThl U Ieproia KoieOaHui Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH MepHojia KojieOaHWH IMOJBENIEHHOT0 K HUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpHOJA KOJEOAHUN MPYKUHHOIO MasTHHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MpYy>KUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Pa3nes 10. D1eKTpOMarHuTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.

DNIeKTPOMarHuTHOE TIOJIe. DJIEKTPOMarHuUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. Vcronb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimot.

1.

W3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3nes 11. CBeToBbI€ SIBJICHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. Ilnockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnoap30BaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MUKPOCKONA U
Teneckomna. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1anbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.

Hucniepcus ceera.
Hemoncmpayuu.
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[TpsMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomuenue ceera.

ONTUYECKUN CBETOBO/I.

Xox myueil B cobuparoleii TnH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tosrydyenue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mopenb riasa.

11. Paznoxenue 0enoro cBera B CIEKTP.

12. Tomy4eHnue Georo cBeTa MPH CI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.

N o v s

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUS CBETOBOT'O JIyda OT yTIJia MaICHHS.
W3yuenne xapakTepUCTHK H300paKeHNUs TIPEMETa B IIJIOCKOM 3epKaJe.
HccnenoBanue 3aBUCHMOCTH yTJIa NPEJIOMIIEHHS CBETOBOTO JIydya OT yIJjIa IaJeHUs Ha
IPaHUIIE «BO3JLyX—CTEKJIO».

[Tony4yenne n300paxeHuit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3BI.

Omnpenenenne GOKyCHOTO PACCTOSHUS M ONITHYECKOI CHIIBI COOMpPAIOIIeH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOTO CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HMX HAOMIOJEHHM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nes 12. KBanTOBBIE sIBJICHUS.

Omnertel Pesepdopna u minanerapuas mojaens aroma. Mogens aroma bopa. Mcmyckanue u
norsjouieHue ceera atoMoM. KBanThl. JInHeHuaThle CIIEKTPHI.

PagnoaktuBHOCTh. Aubga, Oera- M ramma-uznyudeHus. CTpoeHHME aTOMHOIO sjpa.
Hyknonnas wmoxens aromHoro sapa. M3oronel. PannoaktuBHbIE mnpeBpamieHus. Ilepuon
IoJypacnaaa aTOMHBIX sJIep.

SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsI0BOIO U MAacCOBOIO YHCEN. DHEPIUsl CBA3U
aTOMHbIX szaep. CBsa3p macchl W dHepruu. Peakumm cuHTte3a u AeneHus suaep. Mcrounuku
sHeprun CoJIHIA U 3BE3 L.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYEHUHN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.
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CrHeKTpbl U3JIy4EHHUs U TIOTJIOIICHHUS.

CrekTpsl pa3InyHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUSHUH.

Perucrpanus usinydeHus NpUpOIHBIX MHHEPAJIOB U IPOAYKTOB.



Jlabopamopnwvie padbomot u onvimo.

1. HaOumroneHune CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3ITyUEHMUSL.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE 3HEPIUM YacTULBI 110 TOPMO3HOMY IMyTH (110

dboTorpadusm).

3. M3mepeHue paanoakTUBHOIO (QoHa.

IToBTOpHTEIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000IIAIONINI  MOAY/Ib TNpEAHA3HAYEH [UIS  CHUCTEeMAaTU3alud |
0000111eHUs TPEMETHOTO COJIEPKAHUsSI U ONbITA JIEATEIbHOCTH, IPUOOPETEHHOTO NPU U3yUEHUN
BCEro Kypca (PU3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 1751 00yHarOUIMXCsl, BRIOPABIINX 3TOT Y4eOHBIN MpEaAMET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEalu3ylOTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
NEeSITEIbHOCTH, Ha OCHOBE KOTOpBIX 00€CHeuMBaeTcsl JOCTH)KEHHE IPEIMETHBIX MU
METaIpeIMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB 00ydeHUs, (POpPMHUpPYETCS €CTECTBEHHOHAYYHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHMS SIBICHHHA NPUPOIBl M TEXHHKH,
OBIIQICHUE YMEHHUSAMHU OOBSICHATh (PHU3MUECKUE SIBICHUS, MPHUMEHSS IONy4YCHHBIC 3HAHHA,
pelarhb 3aJauu, B TOM YHCJIe KaUeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[TpuHIMNMAIBHO NEeSITEIbHOCTHBIM XapakTep AaHHOTO pasjelia peaau3yercs 3a c4éT Toro,
YTO 00YYaroIIuecs BHIMOIHIIOT 33JJaHNs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PACIlO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpY’Kalollel Ipupoje U MOBCeIHEBHON )KU3HU;

UCIIOJIb30BaTh HaY4YHbIE METO/bI UCCIEIOBaHUA (PU3MUECKUX SIBJICHUM, B TOM 4HCIe A
NPOBEPKH THITOTE3 U TOJTYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOOJe€e BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HarpuMmep, MPAaKTUYECKOrO HCIOIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHAa  TPEBpalleHHs W COXPAaHEHMs  BCEX  M3BECTHBIX  BUJAOB  DHEPIUU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne (QU3MKKM HA ypOBHE OCHOBHOTO 0OmEro oOpa3oBaHHMs HANpaBiICHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

B pesynbrate u3y4yeHus (UMK Ha ypPOBHE OCHOBHOIO O00LIEro OOpa3oBaHUS Y
oOyuaromerocst 0yyT chOpMHUPOBAHBI CIIEAYIOLIHE IMYHOCTHBIC PE3yIbTaThl B YACTH:
e 1) MaTPHOTHYECKOT0 BOCIUTAHUSI:

e — MPOSBIIEHUE UHTEpECA K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (husmueckoi
HaYyKHU;
e — IICHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kKIaAHCKOI0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — IOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYX/I€HUHU OOLIECTBEHHO 3HAYUMBIX U 3THYECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

e — OCO3HaHHME BaJXHOCTH MOPAJIbHO-ITUYECKUX IPUHLIUIIOB B AEATEILHOCTU YUEHOTO;

e 3)3CcTeTHYeCcKOro BOCIMTAHMS:

e — BOCHPHUATHE ICTETUYECKUX KAa4eCTB (hU3MUECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

e — OCO3HaHME LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENUIIEH COCTABIIIIOLIEH KYJIbTYpHI;

e — Pa3BHUTHE HAY4HOM JH0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

e 5) popMupoBaHus KyJbTYPbl 310POBbS 1 IMOLIHOHAJIBHOIO 0JIATONOIYYMS:

e — OCO3HaHUE IIEHHOCTH Oe30macHOro odpas3a >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWil O€30IIaCHOrO TIOBEACHUS Ha TpPaHCHOpPTE, Ha JOporax, c
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHUX YCIOBUSIX;

e — chopmupoBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ejoBeKa;

e 6) TPY10BOIO BOCIINTAHMSA:

e — AKTHBHOE y4acTH€ B PELICHUM MPAKTUYECKUX 3a]ad (B paMKax ceMbH, 00pa3oBaTeIbHON
OpraHM3aly, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOyIOUX B TOM YHCIIE U PU3NUECKUX 3HAHU;

e — HHTEpeC K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

e 7) 3K0JIOTHYE€CKOT0 BOCIIUTAHUS :

e — OpHUEHTalUs Ha NpUMEHEHHE (QU3UYECKUX 3HAHUN I pelleHds 3agad B o0aacTu
OKpYy Karolled cpenibl, MNIAHUPOBAHUS NOCTYIIKOB U OLIEHKM MX BO3MOXHBIX IOCIEICTBUN
JUISL OKPYKAIOIIEH Cpelibl;

e — OCO3HaHMeE I100AILHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTeH UX pelieHus;

e 8) aganTanum K H3MEHAIMMCS YCIOBHAM COLUAIBHOW M IPUPOAHOI Cpelbl:

e — mNOTPeOHOCTH BO B3aUMOJECHCTBUM TPU BBHINOJHEHUH MHCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

e — IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH UEPE3 MPAKTUUYECKYIO IE€ATEIBHOCTD;

e — moTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Hclie (HOpMYyJIHpPOBaTh HJIEH,
MOHATUS, TUINOTE3bl 0 (PU3NYECKUX 00BEKTAX U SIBICHUSX;

e — OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3UKH;



e — IJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUI;

e — CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U IPUPOIBI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e — OICHKA CBOMUX JACUCTBUH C Y4YETOM BIHUSHUA HA OKPYXKAIOUIYI Cpely, BO3MOXHBIX

rI100aIbHBIX HOCJ’ICZ[CTBI/II;'I.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeAMeTHbIe pe3yJbTaThl,
BKIIIOUAIONME TIO3HABATENbHBIC YHUBEPCAJIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHUBHBIE
yHUBEpCcajbHble yueOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIC yueOHbIE ACHCTBHUS.

Ilo3HaBaTe/bHBbIE YHHBepCAIbHbIe y4eOHbIe AelicTBUSA

ba3oBble JJornyeckune JefcTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUM);
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(UKAMK, OCHOBAHHS JJIsi 0000IIeHUs
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpUBaeMbIX (aKkTax, NaHHBIX U
HAOJII0JICHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3U IPU U3YYEHUU (PU3UYECKUX SBJICHUH U
MIPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJIb30BAHUEM JI€AYKTUBHBIX WM WHIYKTUBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEITUYUH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHUs, BBHIOOp Hambosee MOIXOISIIETO C
Y4ETOM CaMOCTOSITEIBHO BBIIECICHHBIX KDUTEPHUEB).

Ba3oBrbIe nccienoBareanLcKue 1eliCTBUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNUS,

MMPpOBOANTH I10 CaMOCTOATCIIBHO COCTaBJICHHOMY I1any OIIBIT, HECJIOKHBIN
bu3nYeCKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIEeIOBAaHUE (PU3UIECKOTO SIBIICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, MOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WJIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaMm
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHElIIee pa3BUTHE (PU3NUECKHUX MPOIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PabGora ¢ undopmanmeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTHl M 3alpochl MpHU IMOHMCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM IpeIoKeHHON yueOHoM (pu3nyeckoit 3a1a4m;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/ICcTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMalbHYIO (OpMy IMpeacTaBiIeHUs HHpOpMalMU U
WITIOCTPUPOBATh pElIaeMble 3a/laud HECIOKHBIMH CXE€MaMH, JuarpaMMaMu, WHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.

KomMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



B XO0JIe OOCYXIEeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToOB J1abopaTOpHBIX padoT U
MIPOEKTOB 33J[aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMON TEMbI U BBICKA3bIBaTh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4H U MOIepKaHne OJIaroKenaTeIbHOCTH OOIICHUS;
COTIOCTABJIATh CBOM CYXJICHHS C CYXJICHHSAMH JPYTHX YYaCTHHUKOB JIHAJIOTa,
0OHapyXKMBATh Pa3IUUYME M CXOJACTBO IMO3HIIHIA;

BBIPXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBIATh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

MMOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBHUIYATbHOU pPaOOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoi mpoOIemsl;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JTIOCTVDKCHHIO: PACIIPEACIISITh PO, 0OCYKIATh MPOIECCHl U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PadOTHI, JAOCTUTAs KAYECTBEHHOTO pe3ysibTaTa IO CBOEMY
HATIPABIICHUIO U KOOPJAUHUPYS CBOU JICUCTBUS C IPYTUMH WICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIIbHBIC y‘{eﬁﬂble JecTBUA

Camoopranusauus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOMUX I peIIeHUs
(bu3nuecKkrx 3HaHUMH;

OPUCHTHUPOBATLCA B PA3JIUYHBIX MMOAXOJAX MNPHUHATHUA pCIHeHI/Iﬁ (I/IHI[I/IBI/II[yaJ'II)HOG,
INPUHSITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUH FPYIIOi);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MpPEIJIara€Mbl€ BApUaHThI PEIICHU;

Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOLMOHANbHBINA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IIpeJylaraTh IUIaH €€ U3MEHEHMS],

OOBSICHATh MNPUYMHBI JIOCTUXKEHUs (HEJOCTMXKEHUS) pe3yJbTaToOB JEATEbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYTOro YeloBeKa B XOJ€ CIOpa WK AUCKYCCUU Ha HAYyYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY MNpU peUIeHHH (GHU3UYECKUX 3aJady WiId B
YTBEPKACHUSIX HA HAyYHbIE TEMbI M TaKOE K€ MPaBo JPYroro.

HHPEIMETHBIE PE3YJIBTATHI

K xonuy oOyuenust B 7 Kjacce MpeIMETHbIE pPe3yibTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:



UCMO/Ib30BaTh TMOHATHS: (U3MUECKMEe M XUMHYECKHE SBIEHHs, HaOIIOICHNUE,
OKCHEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHHUIBI (PU3HMUECKUX BEJIHMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, ra3oo0pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJMHEHHOE),  TpPaeKTOpHs,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI,

paznuyath siBieHus (audQys3us, TEII0BOE IBMKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJI C 3aKpEIUIEHHOW OCBIO BpallCHMs, Iepefada JaBJICHUS TBEPIABIMU
TEJIaMH, KUAKOCTSIMH M ra3aMu, aTMOC(EpHOE JaBJIeHUE, ITIAaBAaHUE Tell, IPEBPALLCHUS
MEXaHUYECKOM 3HEPrun) Mo ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOILUX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacrio3HaBaTh NPOSIBIIEHHE U3YUCHHBIX (PU3MUECKUX SIBICHUM B OKPYXKAIOLIEM MHUpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: MPUMEPH JBIKCHHS C Pa3ITUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CWIBI TPEHHS B IPUPOJE U
TEXHUKE, BIHUSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pblYary B TeJe 4YelOoBeKa, IPU 3TOM IEPeBOJUTHh INPAKTUYECKYIO 33/1ady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYCHHBIC CBOMCTBA Te U (pU3MUYECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tella, Cujla TPEHUs, JaBIICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padora,
MOIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJe3HOTO ACUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHILUAIbHAs 3HEPrusi), IpU ONUCAHUU MPaBHIBLHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(Gu3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpaduKU H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3NUECKUX BEIUYUH;

XapaKTepu3oBaTb CBOMCTBAa Teld, (U3MUECKHe SBIEHUS M TPOLECCH, HUCIONb3Ys
npaBujia CJIOXKEHUs CUi (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, NpaBUIIO paBHOBECHs pbryara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHMsS MEXAHMYECKOM DOHEpruu, IpH OTOM JaBaThb CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPAyKEHHE;

O0BSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYalUi MPaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BBIABIATH MPUYMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTMYECKUX I1IaroB ¢ ONnopoit Ha 1—
2 u3ydYeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3afauyd B 1—2 feWCTBUA, HCIOJIB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3ajJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINBI U
MPOBOAMTH PAcu€Thl, HAXOAUTh CIPABOYHBbIE JaHHBIC, HEOOXOAMMBIEC IJI PElIeHUs
3aJa4, OLIEHUBATh PEATMCTUYHOCTh MOTYUYEeHHON (PU3UUECKOM BETNYMHBL;
pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXXKHO PEUIMTh INPU TOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHUM MCCIEAOBAaHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE



(rumore3y), pa3auyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yJbTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yiIbTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKUX CBOWCTB
Tesl:  (OPMYIMPOBATH IPOBEPSIEMbIE NPEINONIOKEHUs, COOUPATh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&éMa, CUJIbl U
TEMIIEpaTypbl C HCIOJB30BAaHHEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3AMHCHIBATDH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOTrPENIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTH IyTH PABHOMEPHO JIBHKYIIETOCS
TeJIa OT BPEMEHU JIBIDKCHHSI TE€Ja, CHIIBI TPEHUSI CKOJBKEHHUS OT Beca Teja, KauyecTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YAJMHEHUS NPYXKUHbI, BbITAIKUBAIOIIEH
CHIIBI OT O0BbEMa TOTrpYKEHHOW 4YacTH Tella M OT IUIOTHOCTH JKHJKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO HOTPYXEHO TEJO,
YCIOBUH MJaBaHMS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, coOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MpeIOKEHHOMY IUIaHy, (PMKCHPOBATh PEe3yJIbTAThl IMOIy4eHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHMII W TPadHKOB,
JieN1aTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIIE0BaHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BeIMYUH (IJIOTHOCTh BEIIECTBA
KUAKOCTU M TBEPJAOro Tela, CWJIA TPEHUsI CKOJBXKEHHS, JaBJIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEHCTBYIOLIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl HpPeasIoKEHHON
MHCTPYKLIMU: TIPU BBINOJIHEHUH U3MEPEHUN COOMpPaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYHCIISITh 3HAYCHNE HICKOMOW BEITMYHHBI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
00opyaOBaHUEM;

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY/Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOH Ha UX ONHUCAHUSA (B TOM YHCIE: MOALIMITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, THAPABIMYECKHH IMpPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAUMBIE
¢u3nveckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAWTH MHGOPMAIMIO O MpPHUMEPax) MPaKTUYECKOTO
UCTIOIB30BaHUsT (PM3MUECKUX 3HAHWHA B TIOBCEIHEBHOW JKM3HM IS OOECIICYCHUS
0e30macHOCTH TpHU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH yCTPOWCTBAMU,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroIlIeH Cpeace;

OCYIIIECTBIISITh OTOOp HMCTOYHWKOB HH(popMamymu B HHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIONIMXCS 3HAHUH U IyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HH(POPMALIHIO, KOTOPast SIBJISAETCS MPOTHBOPEUNBON
WA MOKET OBITh HEJIOCTOBEPHOIA;



MCIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISIPHYIO JIUTEPATypy
($u3MUecKOro coaep)kaHus, CIOPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(pOopMamu (pru3nyeckoro cojepkaHus, B TOM 4Hcie MyOIuyHO AenaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM yUYEOHBIX UCCIIECAOBAHU, IIPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYCHHbI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
CONPOBOXAATh BBICTYILJICHUE IPE3EHTALIUEH;

IPY BBIMOJHEHUH YYE€OHBIX MPOEKTOB U MCCIIEOBAHUN paclpeaessTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUU C ITOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NEeHCTBUI, aJeKBAaTHO OICHMBAaTh COOCTBEHHBIH BKJIaJ B JESATENbHOCTb T'PYIIIBL,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny oOyudeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBAa, KPUCTAJUIMYECKHE U aMOpQHbIE Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIN TMap, BIAKHOCTh BO3/yXa, TEMIEPaTypa, BHYTPCHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
10JIe, IPOBOJHUKH W JHUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
oJIe;

pasznuyarh SBJICHUS (TEIUIOBOE pACUIMPEHUE M C)KaTue, TeIulolepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHWE, KalWUIIPHbIE SBIICHUS, WCIApPEHUE, KOHJECHCAUus,
IJIaBJICHUE, KpUCTaJUIM3alUs (oTBepaeBaHue), KHUIICHHE, Terjoneperaya
(TemIoNnpOBOTHOCTh, KOHBEKIUS, W3Iy4YeHHUE), DNEKTPU3allUs Tell, B3auMOJEHCTBHE
3apsAJ0B, ACHUCTBHUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, JCHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, IJIEKTPOMAarHUTHas
UHAYKIMS) TIO ONHMCAHWI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MHUpE, B
TOM 4Hclie (u3nueckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATKEHHE W
KalWUISpHbIE SIBIICHUS B NPHUPOAE, KPUCTAUIbl B mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHEra,
JJIEKTPUYECKUE SBIICHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsi KU3HU Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHH;,

OTMCHIBATh U3yYCHHBIE CBOMCTBA TeN U (DU3UUYECKUE SBICHUS, UCTIONB3YS (PU3UIECKHE
BENTMYMHBI (TEeMIlepaTypa, BHYTPEHHSS DHEPrys, KOJWYECTBO TEIUIOTHI, YJeTbHas
TEIJIOEMKOCTh  BEIIECTBA, YJEJlbHAs TEIUIOTa I[UIABJIICHUs, YJAEJIbHas TeIioTa
napooOpa3oBaHus, yJelbHasl TEIUIOTa CTOpPaHUS TOIUIMBA, KOX(PQPUIIMEHT MOJIE3HOTO
JIEWCTBUSI TETJIOBOM MAIIMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3/yXa, DJICKTPUUECKHI
3apsA], CUjIa TOKA, OJIIEKTPUYECKOE HAaNpsHKEHHE, CONPOTHBICHUE IIPOBOJHUKA,
yAETBHOE COMPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTH YIEKTPHUECKOTO TOKa), IPH
OMKMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCHOJIB3YEMbIX BEJIHYHH,
0003HaYeHHs] U €AVHULIBI (PU3UUECKUX BEIMYUH, HaXOJUTh (DOPMYIIbI, CBA3BIBAIOIINE



JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIUYMHAMHU, CTPOUTH TIpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEIHYNH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3WYECKHE SBICHHUS W MPOIECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOEHUS BEIECTBA,
IOPUHLIAIT CYNEPHO3UIMK TOoJe (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsga, 3akoH OMa ains ywyacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHEHHs
SHEPTUH, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alHCHIBATH €T0
MaTE€MaTU4YeCKOEe BBIPAXKECHUE;

O0BSACHATH (PU3MUECKHE MPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluli  MPAaKTUKOOPUEHTHUPOBAHHOTO  XapakKTepa:  BBIABIATh  MPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoit Ha 1—
2 W3yuYeHHBIX CBOMCTBA (PU3MYECKUX SABICHUHM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemate pacd€THbe 3amaud B 2—-3 JCHCTBHSI, WCIOJIB3YS 3aKOHBI W (DOPMYIIHI,
CBSI3bIBAIOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK JIAHHBIX JUIsl PELICHUsS 3aJauH,
BbIOHpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE TSl €€ pellleHus, TPOBOAUTH PACUETHI U
CPaBHHBAThH IMOTYYCHHOE 3HAYCHHE (PHU3UUECKON BEIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIINA (PUINISCKUX
METO/IOB,  MCIOJIb3ysl ~ ONHMCAHUE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEANOJI0KEHHE, OLEHUBATh NPABUIBHOCTh IMOPSAJAKA MPOBEICHUS MCCIECIOBAHMUS,
JienaTh BBIBOJIBL;

MIPOBOJIMTH OMBITHI TIO HAOIOJCHUIO (PU3NICCKUX SBICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwuIsipHbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
u3Nyvarouel  (moryomaroniei) MOBEPXHOCTH, CKOpPOCTbh MCMApeHHs BOJbBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAAU €€ TIOBEPXHOCTH, OJJICKTPH3alUi Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPSA0B, B3aUMOJEUCTBUE IMOCTOSHHBIX MarHHWTOB,
BHU3yaJIW3alisl MArHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, AEMCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA SJEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMyJIHMpoBaTh NPOBEpPsSEMbIE TPEANOIOKEHUs, COOUpaTh
YCTaHOBKY W3 TPEUVIOKEHHOTO O00OpYyJIOBaHUS, OMHUCHIBATH XOJA OMNbITA U
dbopMyIHpOBaTh BHIBOJIBI;

BBITIOJTHSITH TIPSIMBbIE U3MEPEHHS TEMIIEPaTyphl, OTHOCUTEIFHON BIAXHOCTHU BO3/yXa,
CHUJIBI TOKA, HAIPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHUBATh PE3YJNbTAaThl W3MEPEHUN C Y4E€TOM 3aJaHHOMN
a0COTIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DU3WYECKON BETUYHHBI OT JIPYTOMl C
WCITOJIb30BAaHUEM TPSIMBIX HU3MEPEHUN (3aBUCUMOCTH CONPOTHBJICHUSI MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOUIaJAN MOMEPEYHOTO CEYEHUsl U YJIEIbHOTO CONPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYIIETO Yepe3 MPOBOHUK, OT HAMPSIXKEHUsI HA TPOBOIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOJIHUKOB):
MJIAHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CIEIys
MPEJIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3yNbTAThl MOJTYYCHHON 3aBUCUMOCTU B BUJIE
TabNuIl ¥ TpaduKOB, IeTaTh BHIBOIBI MO PE3yJIbTaTaM HCCICIOBAHUS;



e IIPOBOJUTH KOCBEHHBIC M3MEPEHUs (U3NYECKUX BEIMUYUH (yJeJIbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CJEIys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHNE BEJIMYHHBI,

e coOmonzaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

e XapaKTepu30BaTh MPUHIUIBI JEHCTBHSA W3YyYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JJOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIepMeTp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsbl), 3JIEKTPUYECKHE NPEJOXPAHUTENM, SJIEKTPOMArHUT, 3JIEKTPOJBUIATEID
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAHUSA O CBOMCTBAX (PU3MUECKUX SBJICHUH U
HEo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOHCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTeslb BHYTPEHHEro CrOpaHus, 3JIEKTPOCKOI, peocTar), COCTaBIATh
CXEMBI 3JIEKTPUYECKHX LIeNed ¢ IMOCIeJOBaTeIbHBIM U MapauleibHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LENel;

e IPUBOAUTH HpHUMEpPHl (HAXOAUTH HH(GOPMALKIO O MpPUMEPAX) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJAHEBHOM KM3HM I OOecredyeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpoOicTBamuy,
COXpPAaHEHHS 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYXaIoIIeH Cpeae;

e OCYIIECTBJIATH IMOMCK HHpOpMaLuu (U3NYeCKOro cojaepkanust B MHTepHeTe, Ha
OCHOBE€ MMEIOIIMXCS 3HAaHUW M NYTEM CpPaBHEHHUS JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBITh
HEJIOCTOBEPHOM;

e HCHOJb30BATH NPHU BBHITOJHEHUN YYEOHBIX 33/JaHUIl HayUHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3MUECKOro Ccojep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJaJIeTh MpUEMAMHU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUN U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MNUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHMs, 0000mas
UHPOPMALIMIO U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOTO COZAEp)KaHUs, B TOM UHUCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl MPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JEeSTeIbHOCTH, TPU 3TOM TPaAaMOTHO HCIOJb30BaTh W3YUYEHHBIH MOHATHIHBIN anmapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYINICHUE MTPE3CHTAIEH;

e IMpU BBHINOJHEHUH Y4YEOHBIX INPOEKTOB M HCCIENOBAaHMNA (U3NYECKUX IPOLECCOB
pacnpenensaTh 00sS3aHHOCTH B IPyNIe B COOTBETCTBUU C IOCTABJIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBaTh €ro, ajaeKBaTHO
OLICHMBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIBI,  BBICTpauBaTh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yJjbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCSl YMEHUI:

e HCNOJNB30BaTh IOHATUSA: CHUCTEMA OTCYETA, MaTepHalbHas TOUYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTb M IEPerpy3kH, LEHTP



TSKECTH, aOCONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE,
MEXaHMYECKHuEe KoyiebaHus ©  BOJHBI, 3BYK, HWHOQPa3BYK U  YJIbTPa3BYK,
SJICKTPOMAIrHMTHBIC BOJIHBI, HIKaJIa JJICKTPOMArHUTHLIX BOJIH, CBCT, 6JII/I30pyKOCTb u
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHUS M ToriomnieHus, anbda, Oeta- ¥ ramma-
U3ITy4eHUsl, U30TOIbL, SAepHAs YPHEPIeTHKA,

pa3indyaTrb SABJICHUA (paBHOMepHOG U HCPAaBHOMCPHOC HpﬁMOHI/IHef/’IHOG JABMOKCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKCHHE, CBOOOHOE MaIcHUE Tell, PABHOMEPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TN, PEaKTUBHOE JBUKCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXallllue M BbIHYKIEHHbIE KojeOaHus), pe3oHaHcC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE PacIpOCTpaHECHHE,
OTpa)KE€HHUE U MPEJTOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUS CBETa,
€CTECTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHHEHYATOrO CIEKTpa HU3JIy4EHUs)
[0 OINMCAHHUIO HX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JC€MOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroImeM Mupe (B
TOM uHcie (U3HUECKUe SBIICHUS B MPUPOJIE: MPHIKUBBI U OTJIMBBI, JABHKEHUE IJIAHET
CosHeyHOM1 CHUCTCMbI, PCAKTUBHOC ABUKCHUEC KUBBIX OPraHU3MOB, BOCIIPUATUC 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMHUYECKHME BOJIHBI, I[yHAMH, 3XO, LIBETa TEII,
ONTUYECKUE SBIEHUS B  MpHpPOAE, OHOJIOTrMYEecKoe  JEHCTBHE  BUAMMOIO,
yIbTpaduOIETOBOTO M PEHTTEHOBCKOTO H3JIyYEHUN, €CTECTBEHHBIM DPaauOAKTHBHBIN
q)OH, KOCMHUYCCKHUE JIYyUHd, PaJUOAKTHBHOC M3JIIYUCHHUC MPUPOJHBIX MHHCPAJIOB,
JeIICTBUE paiMOaKTUBHBIX M3IYyYEHU HAa OpraHu3M 4eJoBeKa), IpU 3TOM IEPEBOIUTH
MPAKTUYECKYI0 3a7auy B y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH)
(bu3HYECKUX SIBICHUN;

OIMUCBIBATh U3YUYCHHBIC CBOIICTBaA Tel U (1)I/ISI/ILIGCKI/IC SABJICHUS, UCIIOJIB3YS (1)I/ISI/I‘I€CKI/IG
BCIIMYNHBI (CpG}IHSISI W MIHOBCHHAas CKOPOCTH TECJa IIPU HECPABHOMCPHOM JIBUKCHHH,
YCKOpEHHUE, MEepEeMEIIECHUE, MyTh, YIJIOBAasl CKOPOCTh, CHJIA TPEHHUS, CUJIa YNIPYTOCTH,
CUJIa TSKECTU, YCKOpPEHHE CBOOOJHOTO TMAaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, ME€XaHNYCCKas pa60Ta U MOIIHOCTBH, NOTCHUHAJIbHAA SHCPTUA TCjiIa, MOAHATOIO
Haa MOBCPXHOCTHIO 3€MJIU, IMTOTCHIUAJIbHASA SHCPIUA coxaToi MPY>KHUHbI, KHHCTUYCCKAaA
DHEprusi, TMOJHas MEXaHW4YecKash HSHEprusi, MEpuojJ M YacToTa KojeOaHuM, AIMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TIPABWIHBHO TPAKTOBATh (PU3MUECKHN CMBICT HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAUEHUS M EAUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (OPMYJIBL,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yUYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYUH;

XapaKTCPU30BaATh CBOICTBa TCI, (bI/ISI/I‘-IeCKI/Ie ABJICHUA WU IIPOLECCHI, UCII0JIb3Yd 3aKOH
COXPAaHCHUS SHEPruMv, 3aKOH BCCMHUPHOTI'O TATOTCHHA, NMPUHOUIT CYNEPIIO3MIHUU CHUII,
MPUHIUIT OTHOCUTENBHOCTH [ "anunes:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITyJIbCa,
3aKOHBI OTpPAXXEHUsI M MPETOMIICHHMS] CBETa, 3aKOHbl COXpaHEHUs 3apsioBOrO0 U
MAacCCOBOro 4YucCeiI mpu AACPHBIX PEAKOHAX, IIPH OTOM JdaBaTb CJIOBCCHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMChIBAaTh €T0 MaTEMATHUYECKOE BhIPAXKEHHUE;

O0BSCHATh (PpU3MUYECKHE MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCIE€ MU B KOHTEKCTE
CUTyallull  INPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBIABIIATE  [PUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIAaroB ¢ OMOpPOi Ha 2—



3 W3y4YCHHBIX CBOWCTBAa (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pelaTte pacyéTHbIE 3a7ja4i (ONUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHU), UCIIONIb3YS
3aKOHBl M (HOpMyJibl, CBsI3bIBaOLME (DPU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCIOBHE, BBIABIATH HEIOCTAIOIIUE WIN
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEIICHUS,
IPOBOAMTH PAcUéTbl U OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh MpPOOJIEMbl, KOTOpPblE MOXXHO pPEUIMTh IPU IMOMOIIM (PU3HUECKUX
METOJIOB,  MCIIONb3Yysl ~ ONMCAaHUE  MCCIENOBAaHUS,  BBIICIATH  IPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yJIbTaThl HAOIIOCHUH U OIIBITOB;

IPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXPAHEHHUs SHEPrUH, 3aBUCUMOCTh
nepuoja KojiebaHuil MpyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpocTpaHeHHe
CBETa, pa3jiokeHHe OeJIoro cBeTa B CHEKTP, U3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3IYUYEHHsI): CaMOCTOSTEIbHO
coOMpaTh YCTAHOBKY U3 NU30BITOUHOrO HaOOpa 000PY0BaHUS, ONMCHIBATh X0 OMbITa U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HU3MEPEHUMN, ONpENeNss CpeaHee
3HaYCHHE H3MepseMOl BeNWYHMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (M3MEPUTENHLHOTO MPUOOPa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSIMBIX W3MEpPEHUN (3aBUCUMOCTh IyTH OT BpPEMEHH IIPpH PaBHOYCKOPEHHOM
JIBUKEHUM 0€3 HauyalbHOW CKOpPOCTH, Tepuoja KoJieOaHUM MaTeMaTHuecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yTJIa OTPaXKEHUs CBETa OT YIJIa MaJEHUs U
yria MpeioMJICHHs OT yIiia MajeHus1): IUIaHUpOBaTh MCCIEOBAHUE, CAMOCTOSTENBLHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nyecKuX BEIUMYMH B BUJAE TaOMUI U TpaduKOB, J€1aTh BBIBOJBI MO Pe3yJbTaTaM
UCCIIEJOBAHMSI,

IPOBOJUTH KOCBEHHBbIE HM3MEpEHHUs (U3UUYECKUX BEIUUMH (CpelHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU paBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHE CBOOOJAHOIO MaJeHUs,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWyeckas padbora u
MOIIHOCTh, YacToTa M TMepHoj KojeOaHHi MaTeMaTHYeCKOro U MpPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH
U3MEpEeHUs, cienysl MPEeAJIOKEeHHON MHCTPYKIHMH, BBIUUCIISATH 3HAUEHUE BEJIUYUHBI U
AQHAIN3UPOBATh IIOJYUYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOM IOIPENIHOCTH
U3MEPEHHU;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYECYHBIH HMCTOYHHMK CBETa, JIy4, TOHKas JIMH3a,
IUTaHETapHasi MOJIeNIb ATOMA, HyKJIOHHAsi MOJIEJIb @aTOMHOTO S/pa;



XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OIOPOM HA UX OIMCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYUKHU 10JIOKEHHUS,
pacCTOSHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUYKHU, TIEPUCKOII, (pOTOAIapaT, ONTUIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucCHosib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKHM H3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX MPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH Yy4yeOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKHUE CXEMBbI JJIs1 NOCTPOCHUS M300paXKeHU B IJIOCKOM
3epKajie 1 coOuparoeil J1H3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MPHUMEpax) MPAKTHYECKOTO
UCTIOJIb30BaHUS (PU3MUYCCKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0€30I1aCHOCTH MpH OOpalleHud C NpuOOpaMU M TEXHUYECKUMH YCTpOICTBaMuy,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYXaIoIIeH Cpeae;

OCYILECTBIISITh MOWCK HMHPOpManuu (u3nyeckoro conepkanus B HWHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCTIOJIB30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro cojep)kKaHus, CIOpaBOYHble MaTepHuaibl, pecypcbl cetu HHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIEHHSI Ha OCHOBE MH(MOpMAIHN
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOT0 COAEpKaHMs, MyOJIUMYHO TMpPeJCTaBIATh
pe3yabTaThl IPOSKTHOW WIIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar H3y4aemoro pasziena (U3NKd U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEM ayJIuTOpuu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3ieiioB U TeM (uudposrbie)
KoHTpo/bHBI IIpakTHYeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI
pecypcbi
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0o MUpa
bu6mmorexa [IOK
1.1 o - 2
VISHRA - HaYRa O pHpole https://m.edso00.ru/7f416194
1.2 ®dusnyecKue BeTUIHHBI 2 1 bubmorexa [JOK
https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I IO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeJAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
Tpoere Betiectra https://m.edso0.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII 5 1 bu6mmoreka [IOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHRIE COCTORHI Bemectsa https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
3.1 MexaHu4ecKoe TBHKCHUE 3 bubmorexa HOK

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




bubmuorexa [JOK
2 141 4 1
3 HEPHIGL, Macea, foTHoCTs https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Crra. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. [lepenava naBpieHus: TBEPAbIMU 3 bubmuorexa [JOK
' TE€JIaMH, )KUIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Hlanetie xHAKOCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
43 ATvocheproe rapierme 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora nm MoHOCTDh. JHeprus
bu6mmorexa [IOK
1 P 1
> ab0Ta 1 MOIIHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpocrste MexaHH3MEl > L https://m.edso0.ru/7f416194
bu6mmoreka [JOK
>3 Mexatireckas oneprits 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/mt Konrpoasbnsie | IIpakTHyeckue
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJICHUS
bubmnoreka IIOK
1.1 CtpocHue U CBOICTBA BEIECTBA 7 https://m.edsoo.ru/7f4181c
€
bubmnoreka IIOK
1.2 TennmoBbie Iporecchl 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro no paszneny 28
Pasnen 2. DuekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DneKTpuuecKue 3apsaabl. 3apsKeHHbIE Tena bubmorexa I[JOK
2.1 p . AL Sap 7 1 https://m.edso00.ru/7f4181c
U UX B3aUMO/IHCTBHE e
bubanoreka LIOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
bubnunorexa LIOK
2.3 MarHutHbI€ SBIICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
€
bubnunorexa LIOK
2.4 DJIEKTPOMArHuTHAsI MHIYKIHS 4 https://m.edsoo.ru/7f4181c
€




Uroro no pazgeny

37

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

145




9 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/mt P Konrpoasbnsie | IIpakTHyeckue (mpp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHHUSA
MexaHu4yeckoe JBUKEHHE U CITIOCOOBI €ro bubmmorexa [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
OTMHCAHUSA 6
bubmnoreka IIOK
1.2 BsaumoneiictBue ten 20 1 3 https://m.edsoo.ru/7f4lada
6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHUs 10 3 https://m.edsoo.ru/7f4lada
6
Hroro no paszneny 40
Pa3nes 2. Mexannueckue KoJ1e0aHUS M BOJIHBI
bubanoreka LIOK
2.1 Mexanuueckue KonebaHus 7 3 https://m.edsoo.ru/7f4lada
6
bubnunorexa LIOK
2.2 Mexanuveckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 15
Pa3nes 3. DjiekTpoMarHuTHOE NoJie U 3J1eKTPOMATHUTHBIE BOJIHBI
3.1 DNEeKTPOMarHuTHOE TOJIE U 6 2 bubnuoreka [JOK




QJICKTPOMArHUTHBIC BOJIHBL

https://m.edsoo.ru/7f41a4a
6

Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
bubnunoreka LIOK
4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 https://m.edsoo.ru/7f41ada
6
bubmuorexa [JOK
4.2 JIMH3BI U ONTHYECKHUE TPUOOPHI 6 https://m.edsoo.ru/7f41ada
6
bubmuorexa [JOK
4.3 Pasnosxenne 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41lada
6
Hroro no paszneny 15
Paznen S. KBaHToBbI€e sIBJICHUA
bu6nuorexa [IOK
5.1 Hcnyckanue v noriomeHne cBeTa aToMOM 4 https://m.edsoo.ru/7f41ada
6
bu6nuorexa [IOK
5.2 CrtpoeHue aTOMHOTO sijipa 6 https://m.edsoo.ru/7f41ada
6
bu6nunorexa LIOK
5.3 SnepHble peakun 7 https://m.edsoo.ru/7f41ada
6
Uroro no pazgeny 17

Paspnen 6. IloBTopuTe1bHO-0000111a101UIT MOAYJIb




[ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS Bubmorexa LIOK
6.1 9 2 https://m.edsoo.ru/7f41a4a
Kypca dhu3uku 3a 7-9 knacc 5
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB I DJIeKTPOHHbIE
ara
Ne uudposbie
Tema ypoka Konrpoubnbie | IlpakTHyeckue | H3YUCHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchbl
1 ®du3nka — HayKa O IpUpo/Ie. 1
SIBnenust npupoabl
2 dusnueckue sIBICHUs 1
3 dusnyuecKkue BeTMYUHBI U UX 1
U3MEPEHUE
VYpok-uccnenopanue "M3mepenue
4 TEeMITepaTyphbl TPU TTOMOIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JIaTUnKa
TeMmeparypbl"”
Metoabl HaAy4YHOTO MTO3HAHMUSL. BuG 10K
. nonroTeka
5 Onucanue GpU3NUECKUX SBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MTOMOUIBIO MOJIENeN
VYpok-uccnenosanue "lIIposepka
6 TUIIOTE3bI: JAJILHOCTH MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, YeM OoJIbIlie BBICOTA ITycKa"
Crpoenue BemiecTBa. ONBITHI, Eus 10K
nonnoTexa
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIECTBA
bubnmnorexa [JOK
8 JIBr>KeHre JacTHI] BEIIECTBA 1 1
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMNbITHI 11O

9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSHUS BEIIeCTBa
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000I1IEHNE 110 pa3aeny bubnmoreka [JOK
«ITepBoHauanbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBA
MexaHn4decKkoe IBIUKEHNUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubnmorexa OK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHHUE
bubnuorexa [IOK
13 Ckopocth. Enuuuiie ckopocTt
P A 1 p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHH IBUKCHUSA bubnnorexa LIOK
y p g https://m.edsoo.ru/ff0a0ae4
15 Wuepuusa. Macca — mepa bubmotexa IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTB BemecTBa. PacyeT macchbl bubmuorexa [JOK
1 00beMa TeJla O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenexnue
TJIOTHOCTH TBEPOTO TEIa
18 Pemenne 3anau mo teme "I1OTHOCTB but6mmorekxa [IOK
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKA
19 B3anMoaercreug ten. Cria
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «M3yuenue

3aBUCHUMOCTH PACTAXKCHHUA




(nedopmanun) NpyKUHBI OT
MPUIIOKEHHON CUJIBD)

21 [[SIBnenue TsroTenus. Cuiia TsHKECTH
CBsi3b MEX]Ty CUIION TSKECTH U

22 maccoi tena. Bec tena. Pemenue buGnuorexa [IOK

e ' | https://m.edsoo.ru/ff0al778
3ama4 o teMe "Cua TsHKeCTH

93 Cuia TsSHKECTH Ha APYTHX IJIaHeTaxX. bubmnoreka IIOK
Du3NYECKUE XapaKTEPUCTUKHU TJIAHET https://m.edsoo.ru/ff0a1502

bubmnoreka IIOK

24 Wsmepenne cui. JluHamomer

p A p https://m.edsoo.ru/ff0al8cc
bubmnoreka IIOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX
26 10 OJHOM MpsIMOM bubmorexa LOK
' 1P ' https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOIIAs CHIT

97 Pemrenne 3amad mo reme
"PaBHopeiicTByrOmas cuin”

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnuotexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «M3yuenue
3aBUCHMOCTH CHUJTBI TPEHHS

29 CKOJIbKEHUS OT CUJIBI JABJICHUS U bubnmorexa LOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
IMOBEPXHOCTEMN»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIIEH CHITBI

31 Pemenne 3amay mo remam: «Bec bu6nunorexa LIOK

tenay, «['padpuueckoe nzodpakeHne

https://m.edsoo.ru/ff0alde0




cuy, «Cunely, «PaBHOACHCTBYOIIAS
CHLII»

KonTponbhas pabota no remam:
«Mexanunueckoe JIBIXeHuey, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"'paduueckoe n300pakeHue CHID»,
«Cunbpy
JaBnenue. CriocoObl yMEHbBILICHUS U bubnuorexa [JOK
33
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHwne raza. 3aBHCUMOCTD
34 aBJIeHUs ra3a oT 00bEMa bubnnorexa LHOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya naBieHust TBEPALIMU
35 Tenzhfﬂ mil KOCTSIMH U f&iaMH bubnmorexa OK
> KHA ) https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBneHue B )KUAKOCTH U Ta3e, but6mmoreka [IOK
BBI3BAaHHOE JICCTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/lapnenue B but6mmoreka [IOK
SKUIKOCTH U raze. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826
bu6anoreka LIOK
38 Coo06
OODTIAOIIMECH COCYHET https://m.edsoo.ru/ff0a2970
39 I'mapaBnudeckuii mpecc bubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBo
JKHUIKOCTHBIM HAcOC
41 ATMmocdepa 3eMu ¥ IPUYUHBI €€ bu6muoreka [JOK
CYLLECTBOBAHHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubnuorexa [JOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bubnunoreka LIOK

43
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 JIaBJICHUS OT BBICOTHI HAJ YPOBHEM buGnuorexa [IOK
P https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoua. AtmocdepHoe bubnmnorexka HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme "
ATtmocdepHoe naBieHue"”
JlelicTBUE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6nunorexa [IOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHUJKOCTB)
JIaGoparopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca bubmuorexa [JOK
Tena B BOJE OT 00bEMa MOTPyKEHHOMN https://m.edsoo.ru/ff0a3514
B KHJIKOCTh YaCTH TEJIa»
bubnunorexa LIOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoncTtpyupoBanue apeomeTpa uin
KOHCTPYHUPOBAHUE JIOAKH U
onpeeraeHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amay mo remaMm: «I[lnaBanue but6mmoreka [IOK




cya0B. Bo3ayxonaBaHuey,
«/laBiIeHHE TBEPABIX TEJ, )KUJIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KouTponbhas pabota no teme

53 «/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»
bubmuorexa [JOK
54 Mexanuyeckas pabora
P https://m.edsoo.ru/ff0a3f82
bubmnoreka IIOK

55 MomHocTts. Equnuiisl MomHocTi

B S B https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM IIPH 1
noabéMe 1o Jiectauie"”

57 [Ipoctele MexaHu3MBI. Phryar.

PaBHOBecHue cun Ha peiyare
Pbruaru B TexHuke, OBITY U IPUPO/IE.

58 JlabopaTopHas pabota 05 bubnmnoreka [JOK
«HccnenoBanne yCIIOBHI paBHOBECHS ' https://m.edsoo.ru/ff0a478e
pBIyara

59 Pemenue 3agaq mo teme «YcinoBus bubmuorexa [JOK
PAaBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neicTpust
Mexanusma. Jlaboparopnas pabota

60 . 0.5
«3mepenune KII/ naknoHHOM
TIJIOCKOCTHY

61 Pemenue 3amau mo teme "Pabora, bubnunorexa LIOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusi. bubnmoreka [JOK




Kunernueckas 1 noTeHIMaabHas
SHEeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TeMe
"DJKCepuMEHTaIbHOE ONPEICIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH MPU
CKaThIBAaHUHM TEJIA MO HAKJIIOHHOM
MJI0OCKOCTH"

65

KontponbHas paboTa o teme
«PaboTa 1 MOIIHOCTb. DHEPTHUsD»

66

PesepBHblit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHe"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubIit ypok. Pabora ¢ Tekctamu
1o TeMe "/laBineHue TBEPABIX TE,
XKUIKOCTEH U Ta3oB"

bu6anoreka LIOK
https://m.edsoo.ru/ff0a4ffe

68

PesepubIit ypok. Pabora ¢ Tekctamu
o reMe "PaboTta. MOIIHOCTb.
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Jlara
Ne uudposbie
Tema ypoka Kourposbnbie | IlpakTuyeckue | H3YUCHH
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI s
pecypchbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KHMHETUYECKOM TEOPUHU U UX OIBITHBIE 1 brbmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 bu6nmorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH
bu6nunorexa [IOK
5 Kpucramnmueckue n amopdHbie TEna 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnmnoreka [JOK
IToBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaTiue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypsl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubmuoteka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koHnpepenmus "IIpakTraeckoe
KCIOJIb30BAHKUE TEIJIOBBIX CBOMCTB

bubnunorexa LIOK

11
BEILIECTB U MAaTEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonunuectBo TEIoThL. Y AeiibHAs bubnuotexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOroO OanaHca. bubnmnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paboTta

14 "UccnenoBanue sIBICHUS bubnuorexa [JOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacyer konmyecTBa TETIOTHI,

15 He0OXO0IUMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JIaGoparopHas pabota "Onpeznenenue bubmuoreka [JOK
yAEIbHON TEMJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAUIMUECKUX TeN. Y IenbHas bubnmorexa LOK

P ' https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlabopaTopHas pabota "OnpeneneHue bubmmnoreka [JOK
YIEIbHOW TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCALHSL. bubmuoteka [IOK

Ucnapenue

https://m.edsoo.ru/ff0a740c




21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHMOCTD TEMITIEPATYPhI KATICHHSI
0T aTMoc(epHOTO JTaBICHHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenencaue
OTHOCHUTEJIHOM BJIaXHOCTH BO3ayxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHIMIBI PaGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarensb BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aBurares.
TennoBele IBUTATEIN U 3alllUTa
OKpYKarolle cpebl

bubmnoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpPAaHCHUSA U IPCBPAICHUSA
OHEPIHUH B TCIJIOBLIX ITPOLIECCAX

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BenecTna"

bu6anoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TermnoBele aBieHnsa. I3MeHenne
arperaTHbIX COCTOSIHMI BemiecTa"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IiIeKTpu3anus
TeJl UHAYKIUEH U TIPH




COMPUKOCHOBEHUH"

BzaumopeiicTBue 3apssKeHHBIX TEII.

bubnunoreka LIOK

31
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpUYEecKoe MoJie.
39 HanpsikeHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocurenu snexTpruueckux 3apsiios.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnmnorexka HOK
COXpAaHEHUS JECKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnmnoreka [HOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €r0
36 CYILECTBOBAHUA. VICTOUHUKHA bubnnorexa LIOK
Y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUS SIIEKTPUIECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOTHUKH 1
U JUDJIEKTPHUKH"
39 DNEeKTPUUYECKHUI TOK B METAJIJIaX, bubnmnoreka [JOK
JKHUJIKOCTSX M Ta3ax https://m.edsoo0.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbBIE
4acTu
bubnmnorexa [JOK
41 Cuna Toka. JlaboparopHnas pabota 0.5 1

https://m.edsoo.ru/ff0a8bd6




"N3mepenue u peryimpoBaHue CUIIbI
TOKa"

DJEKTPUYECKOE HANPSHKCHHE.
Bonsr™etp. JTaboparopHas pabota

but6mmoreka [IOK

42 05
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9el14
HanpspkeHus"
43 CornpoTuBieHHE NPOBOJHUKA. bubnmnoreka [HOK
Y nensHO€ CONPOTUBIIEHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuoreka [IOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYCeHUs U MaTepuana”
3aBHCUMOCTH CHJIBI TOKA OT
45 HanpspkeHust. 3akoH OMa 11 yJacTka bubnmorexa OK
p ' y https://m.edsoo.ru/ff0aad4a
Lenu
JIaGoparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 Bubnuorexa [IOK
> B Pes p P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaIEIbHOE
COEJIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padota "IIpoBepka
48 [IpaBUJIa CJIIOKEHUS HAIPSHKEHUN IIPU 1 bu6muoreka [JOK
[IOCIE€A0BATEIBHOM COCIUHEHNUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
49 JlabopaTtopHas padota "IIpoBepka 1 bubnuoteka [JOK

ImpaBujia JJIs1 CUJIbI TOKA MPU

https://m.edsoo.ru/ff0aadle




IapajuieIbHOM COEAMHEHNUN
pe3uctopoB"

Pemenne 3aaa4 Ha IPUMEHCHUC

but6mmoreka [IOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OmnpeneneHue
52 a60TpLI u II:/IOH_IIE)OCTI/I 3JICKTpI/I‘{eCKOFO bubmorexa LOK
P Y P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUECKUE TSN U TOTPEONTEITN
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubnmorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOILHOU paboTe
10 TeMe "DIIEeKTPUYECKUE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX bubmorexa TIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoercTBHA. [1oCcTOSHHBIH
ANEKTPUYECKUH TOK"
KonTponbhas padota no teme
"DHEeKTPUUECKHE 3aPSAIbI.
55 3a H)KeIID-IHBIe Tela I/IpI/IX bubmmorexa TIOK
P . . https://m.edsoo.ru/ffOabea8
B3auMoercTBuA. [1oCTOSHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTostHHEBIE MATHUTEI, UX
B3aHUMOJICHCTBHUE
57 VYpoxk-uccienoanue "M3yuenne bubnuoteka [JOK
MOJIEW ITOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE Tojie. MarHuTHOE TI0JIe but6mmoreka [IOK




3eMiId U €ro 3HaUYeHHE JUIS JKU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T10JI€ KaTYIIKU C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"U3yueHue neicTBUSI MAarHUTHOT'O
TIOJIsI Ha MPOBOJAHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOABUTaTENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIeKTpoBUraTesieil B TEXHUYECKUX
YCTPOKCTBAaX U HA TPAHCIIOPTE.
JlaboparopHast pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIEKTpOoABUTATENS "

bubnuorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel @apajnes. 3akoH
BHGKTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio Jlenna

63

Onektporereparop. Criocoos
MTOJTYYEHUS MIEKTPUICCKOW SHEPTUH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTUHU

64

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIIEKTPUYECKUE U
MarHuTHBIC SIBICHUS"

65

KonTponbhas pabota no teme

bubanoreka [JOK




"DeKTpUUEeCKUEe U MarHUTHbBIC
siBJIeHUS"

https://m.edsoo.ru/ff0acb14

PesepBHbIil ypok. Pabora ¢ TekcTamu

but6mmoreka [IOK

06 o teme "TerioBbie ABIeHUA" L https://m.edsoo.ru/ff0acc5e
PesepBHbIit ypok. PaboTa ¢ TekcTamu

67 o Teme "[locTosHHBII 1 bubmmorexa [IOK

. https://m.edsoo.ru/ff0acdc6

3IEKTPUYECKUIN TOK

68 PesepBHrlit ypok. Paborta ¢ Tekctamu 1
1o TeMme "MaruuTHbIe siBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[TPO'PAMME




9 KVIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasbnbie | IlpakTtuyeckn
n/n Bcero u3ydeHusi | oOpa3zoBaTesbHbIE
padoThI e padoThblI
pecypchl

1 MexaHnuecKoe ABHKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuorexa [IOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOE npsMOIMHENHHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTH
JlabopaTopHas padota "OnpeneneHue

7 YCKOpEHHS Tena npu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JABHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOH TIOCKOCTH"

3 CBoOomHoe nagenne teia. OIbITH 1
lanunes

9 PaBHOMEpHOE nBMXKEHUE IO 1 bubnnorexka [JOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LleHTpOCTpEeMHUTELHOE YCKOPECHHE
1 Ilepsniii 3akoH HetoTona. BexTop bubmmoreka [IOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. bubmmoreka [IOK
PaBHOpelicTBYIOIIAA cHta https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHNE bubnnoreka [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnoreka [JOK
15 Cuna ynpyroeti. 3akor I'yka https://m.edsogru/faneca2
16 Pemenue 3ampau no reme «Cuna
yOPYTOCTH
17 JIaGopartopHas paboTa «Onpenenenue bubnnorexka [JOK
YKECTKOCTH TPy KUHBD) https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cina Tpetis https://m.edsogru/fanf738
19 Pemenue 3agau nmo reme «Cuna bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas padota "OnpeneneHue bubnuorexa [JOK
KOd(QPHUIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ffOaf8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrorona. Cuna ynpyroctu. Cumna bubmorexa HOK
" https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubnnorexka [JOK




TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
IIaCHUuA

https://m.edsoo.ru/ff0af044

Ypok-koHpepenius "[IBuxeHue TeI

23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). 'anmaktuxu"
Pemrenue 3agaud mo reme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOT'O bubmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS

o5 [IepBas kocMuyeckas CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.

26 AGCOIIOTHO TBEPAOE TETO. bubnuotexa [JOK
PaBHOBecue TBEp0TO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OChIO BPAILLICHUS

27 MowmenT cuinsl. LeHnTp TspKEecTH

" bubnuorexa [JOK
Pemenue 3agau o teme "MOMEHT

28 " https://m.edsoo.ru/ff0b02b
cuibl. L{eHTp TsKecTH 4
[ToarotroBka Kk KOHTPOILHOM paboTe MO bubnuorexa [JOK

29 Teme "MexaHn4ecKoe JIBIKCHHE. https://m.edsoo.ru/ffob040
Bsaumopelicteue Ten" 8
KonTponbHas pabota mo Teme

30 "MexaHn4ecKOoe IBIKEHHE bubnnorexa [IOK

y ) ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
Nmnynbee Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUs UMITYJIbCa. YIIPYToe U bubmorexa HOK
P YIbed. JHpy https:/m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOICHCTBUE
32 Pemenue 3amgad mo reme "3akoH bubmuoreka [JOK




COXpaHEHHUs uMIryJbca'

https://m.edsoo.ru/ffOb096¢c

Ypok-koupepenius "PeakTuBHOE

33
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 M 0
CXAMMACCKAT paboTa 1 MOLHOCTE https://m.edsoo.ru/ff0b0a84
bu6mmoreka [IOK
Pabota CHIIBI TSIKECTH, CHITBI
35 https://m.edsoo.ru/ffOb0db
YOPYTOCTH U CUJIbI TPEHUS 3
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAILHOM MMOBEPXHOCTH»
37 CBsi3b DHEPrUH U PaOOTHI.
[ToTenuuanpHas HeprUs
38 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KMHETUYECKOU DHEPrUUn https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JIaGopatopHas pabota «3yueHue bubnuoreka [IOK
3aKOHA COXPAHEHHUS YIHEPT UM https://m.edsoo.ru/ffOb12fe
bu6mmoreka [JOK
KonedarensHOE IBUKEHHUE U €TO
41 https://m.edsoo.ru/ff0b185
XapaKTePUCTUKU 3
42 3aryxatomue KonedaHusl. bubanorexka [JOK
Brinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil U py>KUHHBIA
MasiTHUKH
44 VYpok-uccnenoBanue «3aBUCUMOCTh bu6mmoreka [IOK




nepuo/ia KojaeOaHui OT KECTKOCTH
IIPY>KUHBI U Macchl Ipy3a»

https://m.edsoo.ru/ffOb197a

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KoJIeOaH
MPY>KUHHOTO MasiTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KoJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexannueckue BoaHEL. CBONMCTBA
MeXaHW4YEeCKUX BOJIH. [IpomosbHbIC 1
MONEPEYHBIE BOJIHbI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPJIOM TEJIE.
CeilicMuueckue BOIHBI"

50

3Byk. PacnipocTpaHeHnue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC

53

Ypok-koHpepeHus "YIpTpa3Byk u
uHOPa3BYK B IPUPOJIE U TEXHHUKE"

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

54

[TonroToBka K KOHTPOJIBHON paboTe MO
TeMe "3aKOHbI COXPaHEHUS.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0




Mexanuueckue KoJjieOanusi U BOJIHbI"

KonTponbhas pabota no teme

55 "3aKOHBI COXpaHeHUs. MeXxaHn4ecKue
Kose0aHusl ¥ BOJHBI"
56 DNeKTpOMarHuTHOE IOJIe. bubnmoreka [JOK
DNEeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepenmus "Llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnnoreka [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "N3yuenue
. bubmuorexa [JOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOLIbI0 MOOUIIBHOTO TesedoHa
Pemenue 3a1au Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoaa CBETa. bubnuotexa [JOK
61 Ckopoctb cBeTa. BoimHOBBIE CBOMICTBA https://m.edsoo.ru/ffOb31d
cBeTa 0
Hcrounuku cBera. [IpsmonuHeitHoe bubnuorexa [JOK
62 pacnpoCTpaHEHUE CBETA. 3aTMEHHUS https://m.edsoo.ru/ff0b365
ComHua u JIyHbl 8
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenue 3amau Ha IpUMEHEHHE bubmmorexa [TOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKEHUs CBETA
64 IIpenomiienune cBeta. 3aKkoH bubnnorexka [JOK

MMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea




[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

bubmuorexa [JOK
65 Hcnonb30BaHre IOTHOTO BHYTPEHHETO httos://m.e dsogru IFfOb3C5C
OTPaKEHHSI B ONITHYECKUX CBETOBOIAX — '
JlaGopaTopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa TPEITOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJCHUS Ha
rpanuue "Bo3ayx-cTekio""
Ypok-konpepenuus "Mcnoab3oBaHue
67 MTOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubmuorexa [JOK
68 Jlua3el. OnTHYeCKast Criia JINH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoenne 300paKeHMI B TMH3AX
P P https://m.edsoo.ru/ffOb444a
JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
70 (OKYCHOTO PACCTOSHUS U ONTUYECKOMN https://m.edsoo.ru/ff0b420
CHJIBI cOOMparoIIen JTUH3bI" 6
71 Ypok-koupepeniusa "OnTuyeckue bubnuotexa [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6mmorexa [IOK
72 I'na3 xak onruueckas cucrema. 3peHue https://m.edsoo.ru/ff0b468
4
73 Ypok-koHpepentus "ledexTs
3penus. Kak coxpanuts 3penne”
Pasnoxxenue 6enoro ceera B CIIEKTp.
74 OnbiTel HetoToHA. Criokenne bubmuoreka [JOK

CIICKTPAJIbHBIX BETOB. I[I/ICHepCI/IH
CBE€Ta

https://m.edsoo.ru/ff0c0f4c




JlaboparopHast pabota "OnbIThI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTp U

75 BOCIIPHUSITHIO IIBETA MPEAMETOB IIPU UX bubmorexa HOK
P 1 pedt P https://m.edsoo.ru/ffOcOe2a
HaOJII0OACHNH Yepe3 [BETOBbIC
¢bunbTph"
VYpok-nipaktukyM "BoaHoBble
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MorjomieHne cBera
79 atomoM. KBanThbl. JInHeluaTeie bubmorexa LHOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukyMm "Habmronenune bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [OK
A A https://m.edsoo.ru/ff0c1672
89 Crtpoenue atomHoro siapa. Hykinonnast bubnuorexa [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PanpnoaktuBHBIE TPEBpaIICHUS. bu6mmorexa [IOK
N3otomsr https://m.edsoo.ru/ff0clald
84 Pemenue 3agau mo teme: bu6mmoreka [JOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0clb4a
85 Ilepuon nonypacnana
86 Ypok-koupepenius "PagnoakTHBHBIE bubmuorexa [JOK

HU3JIy4CHHA B [IpUpoAC, MCIUITUHE,

https://m.edsoo.ru/ff0c2126




TexHuke"

87

S nepHble peakuuu. 3aKOHbI
COXpaHEHUs 3apsI0BOIO U MacCOBOTO
YHCel

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

9Hepr1/1;1 CBsI31 aTOMHBIX SAJIEP. CBs13b
MacCChbl 1 SHCPIruu

bubmuorexa [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amnau o teme "Snepueie
peakuuu"

90

Peakiuu cuHTe3a U ACTICHUS SEP.
Nctounuku sHeprun ConHua u 3837

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "Anepnas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYCHUN HA KUBBIC
opraHu3msI"

92

[TonroToBka K KOHTPOJIBHON paboTe 1O
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsie siBieHUs"

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

93

KonTponbHas pabota mo Teme
"DIeKTPOMAarHUTHOE TIOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBnie sBnenus"

94

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"BzanMopencTBrue TeI"

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

95

IToBTropenue, o6o0mmenue. Pemenune
PACUCTHBIX U KAUCCTBCHHBIX 3a71a4 I10
teme "TemnoBsie npouecch”

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




[ToBTrOopenue, o6o0menue. Pemenne

96 ACYETHBIX M KAUYECTBEHHBIX 34124 [10 1 bubmmorexa [IOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KII/] TerioBeIx gBUTaTenein"
[ToBTOpenue, o6o0menue. Pemenue
97 aCUeTHBIX U KaueCTBEHHBIX 3aJ1a4 110 1 bubmmorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTaHOBOK"
[ToBTOpEeHME, 0000IIECHNE.
98 JIaGopaTopHble pabOTEI IO KYPC 1 1 Bubmorexa ITOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBEIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMU I10 TeME "3aKOHBI 1 Bubmorexa ITOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmmorexa [TOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o606meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'L'HCBGTOBBIG 1 bubmmorera [TOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTaMH 110 TeMme "KBaHToBasg u 1
anepHas Gpusmnka"
BIIEE KOJIMYECTBO HACOB IT
OBIII OJ1 CTBO CO O 102 97

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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