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[MOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH W TpeOOBaHMU K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, TpeactaBieHHbx B PI'OC 00O, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npenmera «Pu3nKa.

Copepxanue  mporpaMMmbl 1Mo (u3MKe — HampaBieHO  Ha  (OpMHUpOBaHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3y4YeHus (U3MKH Ha
JeSITeTbHOCTHON OcHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METaNpeMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKK€  MEXIPEAMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[Iporpamma mo (u3mMKe ycTaHaBIMBAET paclpeiesieHue y4eOHOTro marepuana Mo rojaam
oOydenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO I[OCIEIOBATENbHOCTh HM3YUEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusnka ABISIETCS] CUCTEMOOOPA3YIOLIUM JIJIs1 €CTECTBEHHO-HAYUHBIX YUY€OHBIX NMPEIMETOB,
MOCKOJIBKY (pr3MUecKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, MPeIOCTaBiIsieT HauOojee sICHble OOpas3ibl MPUMEHEHHs HAay4YHOTO METoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa M3 IVIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
oOydJaronuxcs.

N3yuyenne ¢usukn Ha 0a30BOM YpOBHE IMPEAINOJaraeT OBJIaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHSATH SIBJICHUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® HHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaTh HAy4YHBIE JOKa3aTeNIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.

Llenu wm3yueHust QU3MKKM HAa YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011€00pa3oBaTeNIbHbIE MPOTPaMMBbI,
yTBepxk€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

[enu nzydyenust pusuku:

e [puOOpeTeHHEe HHTEpeca U CTpEeMIIEHUS OO0yd4aroIluxcs K HaydHOMY H3YyUEHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAy4YHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3Y4YEeHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU ¥ TEXHOJIOTHil;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaTbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PU3UKOM, MMOATOTOBKA K JaJbHEUIIEMY O0yYEHHIO B 3TOM
HalpaBJICHUH.

Jloctuxenne S3TUX Ieledl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00eCIeunBaeTCs peUICHUEM CISAYIONUX 3a/1a4:

e [puoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BaHUEM IOJTyYSHHBIX 3HAHUIA;

® OCBOCHHE METOJOB pEIICHUs MPOCTEUIINX pPACYETHBIX 3a/ad C HCIOIb30BAaHHEM
($U3nIEeCKUX MOJIEEH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUW HAOIIOAATh MPHUPOAHBIC SBICHUS ¢  BBHIIOJIHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIBHBIC HCCIICAOBAHUS C HCIIOJIb30BAaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE MPUEMOB PabOTHl ¢ HHPOpMAIMEH (U3UUYECKOTO COJEPKaHUs, BKIHOYAs
UH(POPMALIMI0O O COBPEMEHHBIX MJOCTI)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlICHMBaHME UH(OPMALIUU;

® 3HAKOMCTBO cO cepaMu MpodhecCUOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamme 1no Gusnke nepeyeHsb J1adopaToOpHbIX padbOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapaKkTep, Y4uTellb JAelaeT BhIOOp MpOoBEACHMs J1a0OpaTOpHBIX paboT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTATBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (u3uke.



COAEPKXAHUE OBYYEHUSA
7 KUIIACC

Paznen 1. ®uszuka u €€ poJib B MO3HAHUU OKPYXKAIOIIET0 MUPA.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusnmyeckue HPUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TIO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHE TI'MIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(U3NUECKUX SBICHHUA C TTOMOIIBIO MOJICIIEH.

Jlemoncmpayuu.

1. MexaHnndeckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

2. ®usnyeckue npuOOpsl U MpoLEAYpa MPSMBIX U3MEPEHUI aHAJOTOBBIM U IU(PPOBBIM

puoOpOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenne 1EHBI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.
H3mepenue paccTossHUAM.

N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.

Onpenenenue pasMepoB MaJbIX TEI.

A

W3mepenune TemmepaTypbl MpH IMOMOILIM KUAKOCTHOTO TEpPMOMETpa M JaTdydKa
TEeMIEPaTypHI.
6. IlpoBeneHue uccienoOBaHUS MO IMPOBEPKE TUIOTE3bl: AANBHOCTH MOJNETA IIAPUKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

Paznen 2. IlepBoHavanbHble CBEEHUS O CTPOCHUU BEILIECTBA.

CTpoeHHE BEIIECTBA: aTOMBI W MOJEKYJbI, HX pa3Mepbl. OIBITH, JIOKAa3bIBAIOIINAC
JMICKPETHOE CTPOEHHE BEIIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIIEPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzanmonelicTBHe dYacTHIl BEIIECTBA: MPHUTSDKEHHE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHAKOCTEH ©  TBEPABIX
(KpucTaIIuyecKkux) Ted. B3auMocBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX ¥ WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Jlemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JABMIKEHUS.

2. Hab6monenue nuddysuu.

3. HaGnmronenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIIIECTBA.

JlabopamopHvie pabomol u onvimol.

1. OueHka auamMeTpa aToMa METOJIOM PSIOB (C UCTOIb30BaHuEeM (poTorpaduii).

2. OnpITHI 10 HAOIOACHUIO TEMJIOBOTO PACIITUPEHUS Ta30B.



3. OnbITHI 10 OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pazpnen 3. JIBmxeHUE ¥ B3aUMOACHCTBHE TCI.

Mexannueckoe ABWkKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

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

Cwia Kak XapakTepucThKa B3aumojencTtBus Tten. Cuma ymnpyroctd U 3akoH ['yka.
W3mepeHne cuibl C NMOMOIIBIKD JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jipyrux 1ianerax. Bec tenma. HeBecomocth. CriokeHUE CHII, HAIPABJICHHBIX I10
onHOI npsmMoil. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jlemoncmpayuu.

1. HabmroneHne MeXaHU4eCKOTrO JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH MPSIMOJIUHEHHOTO JIBUKEHUSI.

3. Halnronenue siBneHUs HHEPIUU.

4. HabmroneHue u3MeHEHHs] CKOPOCTH MIPH B3aUMOJICHCTBUH TEIl.
5. CpaBHeHHE MacC MO B3aUMOJICIHCTBHUIO TEJL.

6. CroxeHue cujl, HaIPaBJICHHbIX 110 OAHON IPSIMOM.

Jlabopamopmvie pabomul u onvimol.

1. OmnpeneneHue CKOpPOCTH PAaBHOMEPHOIO JBMKEHHS (IIApUKa B YKUAKOCTHU, MOJAEIU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. Ompenenenue cpeiHel CKOPOCTU CKOJBXEHHsS Opycka WM IIapUKa MO HAKIOHHOU
MJIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmpITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (AedopMariui) Npy>KUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBnenue TBEPABIX TeN, )KUIKOCTEN U Ta30B.

Jasnenne. CriocoObl yMEHbIICHUS U YBEIUYeHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béma, Temnepatypsl. [lepenava gaBneHus TBEPABIMU TeaMH, KUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMaTndeckue MammHbl. 3aBUCUMOCTH JABICHHS XKHJIKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['uapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBaHHS BO3IYLIHOM
o6onoukn 3emmu. Omwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBICHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOrpyKEHHOE B HUX TeJo. BriTankuparomas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jlemoncmpayuu.

1. 3aBHCHMOCTbH JIaBJICHHS raza OT TEMIEPATYPHI.

2. Ilepenauya naBieHUs )KUIKOCTHIO U Ta30M.
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Coo0maronyecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMAa MOTPYKEHHOM dYacTH Tela |
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WJIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopmvie pabomul u onvimol.

I.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
YaCTHU TeJa.

OnpeneneHyue BHITAIKUBAIOLIEH CHUJIbI, JCHCTBYIOLIEH Ha TENO, IMOTPYKEHHOE B
JKUJKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YAaCTH Tejla U OT IIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHE JIOAKM M ONpeAcieHue e€
Ipy30I10ABEMHOCTH.

Paznen 5. PaboTa u MOmHOCTB. DHEprusl.

Mexanudeckas padora. MOIIHOCTb.
[IpocThie MeXaHHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBwiio paBHOBECHSs

pbliara. HpI/IMCHCHHC I[IpaBUjla paBHOBCCHUA pbIdara K 6J10Ky. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.
Mexannueckas 2Heprud. KuHeTmdeckas W mnoTeHIuMainbHas 3Heprus. lIpespaiueHne

OJIHOTO BU/1a MEXaHUUECKON SHEPTUU B PYroil. 3aKOH COXpaHEHUs JHEPIHH B MEXaHHKE.

Jlemoncmpayuu.

1.

[IpuMeprl MPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CHIBI TPEHHUS IPU PABHOMEPHOM JIBUKEHHU Tela IO
TOPU30HTAIHOM TOBEPXHOCTH.
2. HccnenoBaHue ycioBHil paBHOBECHS pblyara.
3. HMsmepenune KII/] HakIOHHON MIOCKOCTH.
4. W3ydeHune 3aKOHA COXPAHEHUS MEXaHUUYECKOM dHEpruu.
8 KJIACC

Pazgen 6. TeruioBble SBICHUA.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMs BemlecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, KUIAKOCTEH M TBEPABIX TSI HA OCHOBE MOJIOKESHUMA



MOJIEKYJIIDHO-KMHETHYECKON Teopuu. (CMauuBaHME M KallMJULIPHBIE SIBICHHA. TeIuioBoe
pacIIUpeHHE U CXKaTHE.

Temneparypa. CBA3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YacTHILI.
Buytpennsis sneprus. CrnocoObl HW3MEHEHHMS BHYTPEHHEH »JHEpruu: Teruionepenavya Hu
coBepieHre padoThl. Bupl Temonepeaayu: TeIONpOBOIHOCTh, KOHBEKIHS, U3TyYECHHUE.

KonngectBo TemnoTel. YienpHass TEIMIOEMKOCTh BellecTBa. TerooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHUE TeIIoBOro Oamanca. IlnaBieHue M oTBepleBaHHE KPUCTAIIMYECKUX
BEIIECTB. YenbHas TelwloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenue. YnaenpHass Temuora napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATypbl KUIEHHS OT
aTMoc(hepHOTro JaBICHMS.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IeJIbHAas TEIJIOTAa CrOPaHMSL.

[punuunsr paboter TermoBbix aBurareneil KIIJ[ TemmoBoro asurarens. TeruioBbie
JIBUTATEIIU U 3allUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHMsI U IPEBPALLCHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Jlemoncmpayuu.

HaGnronenue GpoyHOBCKOIO ABHKEHMSL.

HaGmronenne nuddy3un.

Habumonenune siBaeHuit cMauMBaHus U KalWUISIPHBIX SBJICHUIM.

Haburoienue TemnoBoro pacivpeHus Ted.

W3menenne naBneHus ra3a npu n3MeHEeHHH 00BbEMa M HarpeBAaHUH WITH OXJIAXKICHUH.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.

Buel Teronepenayu.

OxJaxJieHue Ipu COBEPUIEHUN PaOOTHI.

X NN E L=

9. HarpeBaHnue npu coBepIIeHUN PadOThl BHEIIHUMU CHIIAMHU.

10. CpaBHeHHUE TETNIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

11. HabiroieHue KUueHus.

12. HabGmroneHue nocTossHCTBA TeMIEpaTyphl IPH IIaBJICHHUH.

13. Mopeny TEeIIOBBIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnBbITHI MO OOHAPYKEHUIO NEHCTBHUS CHUJI MOJIEKYJISIPHOTO TPUTSIKEHHUSI.

OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIMPHUIIA.

M NS

OneIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu

Harp€BaHus UJIW OXJIAXKICHUA.

6. IlpoBepka THNOTE3bl JHHEHHOW 3aBUCHMOCTH JUJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HabmioneHue n3MeHeHHs BHYTPEHHEW SHEpruM Tejia B pe3ysibTaTe TeIulonepenadd u
paboThI BHELIHUX CHJL.

8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BOJbI.

9. OrmpeneneHne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpH TEII00OMEHe C
Harp€TbiM METATINIMYCCKUM HUJIIUHIAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.



11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenre OTHOCUTENIbHON BIIAXXHOCTH BO3/yXa.

13. Onpenenenue yaenbHOMN TEMIIOTHI IUIABICHUS JIbJA.

Paznen 7. Dnexrpuyeckrue U MarHUTHBIC SIBICHHUS.

Onexrpuzanus Ten. JlBa poja aeKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEWUCTBUS 3apSOHKEHHBIX TEI OT BEJIUYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTH anekTpudeckoro nois. [IpuHuun cyneprno3unun
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIM 3iieKTpudeckuil 3apsin. CTpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTr0 3aps/ia.

ONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOr0 ToKa. McTouyHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoThBIeHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKON 3HEpruH B ObITy. KOpoTKOE 3aMbIKaHue.

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe JIJIs1 *KU3HU Ha 3emiie. OnbIiT Dpcerena. MaruHutHoe mosie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. [[eficTBUE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb HOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneiter  @apagnes. SBneHue  anekTpomMarHuTHOW  wHAykuuu. IlpaBuimo  JleHna.
OnextporeHeparop. CrocoObl MONyYeHHs] 3JNEKTPUUECKOM HHEpPruu. ODJEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Jlemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOoKCTBO U IEMCTBUE DIIEKTPOCKOIIA.

DJeKTpocTaTUYeCKast UHIYKLIUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[IpoBOIHUKY U AUDIEKTPUKH.

MonenupoBaHue CUJIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
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M cToYHUKHN OCTOSIHHOTO TOKA.

o

JIeficTBHS 2EKTPUYECKOTO TOKA.
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. DNEKTPUYECKUN TOK B HKUJIKOCTH.
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. I'a30BBIi1 pa3psz.
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. I/ISMepeHI/IC CHJIbI TOKAa aMIICPMETPOM.
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. I/ISMepeHI/IC QJICKTPHUYICCKOI'0 HANIPAKCHUS BOJIbTMCTPOM.
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. Peoctat u Mara3uH COnpOTHBIIEHUN.
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. BSaHMOHeﬁCTBHe IIOCTOSIHHBIX MAarHuTOB.

[a—
@)

. MOHGHHpOBaHI/Ie HEBO3MOXXHOCTHU pa3aACICHUA ITOJIOCOB MarHura.



17.
18.
19.
20.

21

MopenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
OmneiT OpcTena.

MarsauTtHoe 1nojie ToKa. JJIEKTPOMarHur.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOIBUTATENb IOCTOSIHHOTO TOKA.
22.
23.
24.
25.

HccnenoBanue sBJICHUS JIEKTPOMArHUTHON MHAYKITUH.

OmnbiThl Dapajes.

3aBUCHMOCTH HaIpaBJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBUN €0 BO3SHUKHOBEHHS.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

JlabopamopHvle pabomvl u onvimal.

1. OnsITHI 110 HAOIIOACHUIO AIIEKTPU3ALINHN T MHAYKINEH U IPU COMTPUKOCHOBEHUH.

2. HWccnenoBaHue AeMCTBUS 3JEKTPUUECKOTO OIS HA IPOBOJHUKHU U IUAIEKTPUKH.

3. CoOopka u mpoBepka pabOThI AIEKTPUIESCKOM IEMTU MTOCTOSTHHOTO TOKA.

4. W3mepeHue U peryjJnpoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryaupoBaHue HapsHKEHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 pe3UCTOP, OT COPOTUBIICHUS
pe3ucTopa 1 HapsHKEHUs Ha PEe3UCTOpeE.

7. OmnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  3JIEKTPUYECKOI'O  CONPOTHUBIICHUS
IPOBOJAHMKA OT €T0 JUTMHBI, IUIOIIAN [IONIEPEYHOr0 CEYEHUs U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUM IPU IOCIEAOBATEIBHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuiia sl CUIIbI TOKA MTPU NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpenenenue paboThHI NEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenrie MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACISIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO YEPE3 JAMIIOUYKY, OT HANpPSHKEHUSA
Ha HEW.

13. Onpenenenune KI1/] narpeBarens.

14. UccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBUSI TOCTOSIHHBIX MarHUTOB.

15. I3ydyeHne MarHUTHOTO TIOJII TOCTOSHHBIX MAarHUTOB NpU UX OOBEIWHEHUU H
pa3ieIeHNH.

16. UccnenoBanue OeMCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUS KaTyIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HANPaBJIEHUS TOKA B KaTYIIKeE.

18. 3yueHune nelicTBUsS MarHUTHOT'O TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHctpyupoBanue 1 u3ydeHue paboThl 3JIEKTPOIBUTATENS.

20. U3mepenne KII/] a5mekTpoaBUraTeIbHOM YCTAHOBKH.

21. OnpITBl IO MCCIEIOBAHUIO SIBIICHUS SJIEKTPOMArHUTHONM HMHAYKIMU: HWCCIEIOBaHHE
M3MEHEHUH 3HaYeHMsI U HalPaBJIEHUsI HHAYKIIMOHHOTO TOKa.

9 KUIACC

Paznen 8. Mexannueckue sIBICHUS.
Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIHLHOCTD

MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoOIMHENHOEe JABMXKeHHe. HepaBHOMepHOe



NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE TIpsIMOTHHEHHOE ABMKeHne. CBoOoaHOE nageHue. OMbIThI
lanunes.

PaBHoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u ywactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

ITepsoiit 3akon HeroTona. Bropoii 3akon Hbrorona. Tperuii 3akon Hptorona. [lpuHimn
CYNEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHHS, CUJIa TPEHHS
MOKOS1, APYTHUE BUIbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpEHHUE CBOOOJHOrO NaJCHHUS.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecomocts u
HIEpPErpy3KHU.

PaBHOBecue matepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. L{eHTp TshkecTH.

Nmnynsc Tena. M3meHenue umnynbca. MMoynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeakTuBHOE IBUKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cuil TshkecTH, ympyroctH, TpeHus. Cs3b
sHepruu u pabothl. [loTeHuManpHas SHEprus Tena, MOAHATOrO HaJ IOBEPXHOCTHIO 3EMIIU.
IToTennmanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Jlemoncmpayuu.

1. HaGmroneHne MeXaHU4eCKOTo ABUKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHME NyTE€W U TPACKTOPHUIl JABMKEHHS OJHOTO M TOTO K€ TeJlda OTHOCHUTEIBbHO
pa3HbIX TEJl OTCUETA.

H3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO JIBUKEHHUSI.
Habmronenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.

AN

Habmronenne MexaHMuecKux SIBJICHHUM, MPOUCXOAIINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOWHeTa PU3UKHU.

7. 3aBUCHMOCTb YCKOPEHHS TE€Ja OT MACChI TeJla U JENCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TeJl.

9. H3MmeHeHue Beca Tena IpU YCKOPEHHOM JIBHKEHUU.

10. Ilepenava umnynsca npu B3aUMOAECHCTBUM TEJ.

11. IlpeoOpa3zoBaHus 3HEPTHH MTPH B3aUMOJICHCTBUU TEI.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHue UMITyJIbca IpU a0COTIOTHO YIIPYTOM B3aWMO/IEHCTBUU.

14. HaGnroneHne peakTHBHOTO JIBUYKEHUS.

15. CoxpaHneHre MEXaHUUECKOM SHEPTUU pU CBOOOJHOM MaICHUH.

16. CoxpaHeHre MEXaHMYECKON YHEPTUH ITPH IBUKEHUH TeJa MO JEHCTBUEM NPYKUHBI.
Jlabopamoprvie pabomol u onvimol.

1. KoHcTpyupoBaHMe TpakTa i1 pa3rOHa U JAJBHEHIIETr0 PAaBHOMEPHOIO ABM)KEHHUS
HIapUKa WIH TEIEKKH.



2. OrmpeneneHne cpeaHed CKOPOCTH CKOJBKECHHS OpyCcKa WM JBWIKEHHUS IIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tella MPU PaBHOYCKOPEHHOM JIBHXKCHHHM 110 HAKJIOHHOM
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IIPHU PaBHOYCKOPEHHOM JIBIDKEHUU 0€3
HAYaJIbHOM CKOPOCTH.

5. TlpoBepka TruUIOTE3bl: €CAM TMPU PABHOYCKOPEHHOM J[BIDKEHUU O€3 HaudalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIbI HOPMaJbHOTO
JIaBJICHUSI.

7. Omnpenenenue K0O3PPUIMCHTA TPSHUS CKOTBKCHUS.

*®

Onpenenenne KECTKOCTU IPY>KUHBI.
9. Ompenenenue pabOThl CHUIbl TPEHHUS IPU PABHOMEPHOM JIBUKEHHUU Tela I10
TOPU30HTAIBHOM IOBEPXHOCTH.
10. Omnpenenenue paboOThl CHJIBI YINPYTOCTH INPH MOABEME Ipy3a C HCHOIb30BaHUEM
HEMOABMKHOTO U IMOABUKHOIO OJIOKOB.

11. N3ydyeHue 3aKkOHA COXpPAaHEHHUS IHEPTHH.

Paznen 9. Mexannueckue kojaebaHUs U BOJIHBI.

Konebarenpnoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH KOJECOAHWN: TEPHOJ], 4acTOTa,
aMIMTyna. Marematudeckuil M NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BoiHyxkaeHHble koneOaHus. PezoHanc. MexaHuyeckre BOJIHBI.
CBolicTBa MeXaHUYECKUX BOJIH. [IposonbHbIE U monepeuHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jlemoncmpayuu.

1. HaOmronenue konebaHui Tl Mo AEHCTBUEM CUJIbI TSKECTU U CHIIBI YIIPYTOCTH.
2. HaOmronenue konebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOaHUI 1 pe30HaHca.

4. PacmpocTpaHeHHe IPOIOJIBHBIX U MONEPEYHBIX BOJIH (HA MOJAEIH).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

6. AKycTHYECKUI PE30HAHC.

Jlabopamopnwvie pabomvl u onvimol.

1. Omnpenenenne 4acTOTHI M MEpUOJIa KOJIeOaHUM MaTeMaTHYECKOI0 MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U NepHOJIa KOJIeOaHUH MPYKUHHOTO MasgTHUKA.

3. HccnenoBanne 3aBUCUMOCTH TI€pHOJa KOJIEOAHWA TOABEIICHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJEOaHUI MPYKUHHOTO MasTHUKA OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IEpHOAA KoleOaHWW Tpy3a, MOABEIICHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IepuojAa KoJIeOaHUM MIpPYKHUHHOIO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.



7. W3mepeHne yCKOpEHHUs CBOOOHOTO MaICHUS.

Paznen 10. DnekTpoMarHuTHOE M0JIE M 3JIEKTPOMArHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE NoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHbIX BOJIH. McIiob30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOMCTBA CBETA.

Jlemoncmpayuu.

1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

JlabopamopHule pabomvl u onvimal.

1. W3ydeHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOUIIBHOTO TeedoHa.

Paznen 11. CBeToBbIC SIBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsAMonuHEHOE pacnpOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpa)K€HUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lonHoe BHYyTpeHHEe OTpa)KeHUe CBETa.
Hcnonp30BaHre OTHOTO BHYTPEHHET0 OTPAKEHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xox nyweit B numH3e. Onrtuyeckas cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. ClloKeHHE CLIEKTPaIbHBIX [[BETOB.
[ucniepcus ceera.

Jlemoncmpayuu.
[TpsimonuHEetHOE pacpoCcTpaHeHHE CBETA.
OTtpaxxeHue cBeTa.
[Tomyuenue n300pakeHUii B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBera.
OnTHyeckuii CBETOBOI.
Xox nyueil B cobuparoiieil JuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.

X NN R LD

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

o

[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mogens rnasa.

11. Paznosxenue 6eioro cBera B CIEKTP.

12. Tlonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnwvie pabomvl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKeHUsI CBETOBOTO JIy4ya OT yrJia MaJeHusl.
2. V3yueHue XapakTepUCTUK W300paKE€HUS MPEIMETA B IJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yrja MaJeHus Ha
IPaHULIE «BO3YX—CTEKIIO».

[Tony4yeHue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUIIBI COOMpArOIEeit TUH3BI.
OnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

N oW s

OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.
Pa3nen 12. KBaHTOBEIE SBIIEHUS.



Oneiter Pe3epdopaa u mianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue u
MoTJIoNIeHHe cBeTa aToMoM. KBaHThI. JInHeyaThie CIEKTPHI.

PagunoakTuBHOCTE. Anbda-, Oerta- W ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyknonnas mogens aromHoro sgpa. M3oromsl. PaagnoaxtuBHble mpeBpamenus. llepuon
[0JIypacnaia aTOMHBIX sIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsA0BOr0 U MAacCOBOTO YMCE. DHEPrus CBS3U
aToMHBIX saep. CBs3p maccel UM dHepruu. Peaknuum cuHte3a u AeneHus sanep. Vcrounuku
sHepruu CoJIHLIA U 3BE3NL.

Snepnas snepreTuka. JIeicTBUA pagMOAKTUBHBIX U3IyYE€HUH Ha )KUBbIE OPTaHU3MBI.

Jlemoncmpayuu.

1. CnexkTpsl U3Iy4eHHs U MOTJIOLEHUS.

2. CnekTpsl pa3IMYHBIX Ta30B.

3. CunekTp BoJiopoJa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Paborta cuéTunka HOHU3UPYIOIIUX U3ITYYCHUN.

6. Perucrpanus u3nydeHus NPUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopmvie pabomol u onvimol.

1. HabmioneHne CIUTONIHBIX U JIMHEHYATHIX CHEKTPOB M3ITyUCHHS.

2. HccnepoBaHue TpPEKOB: HM3MEPEHUE HHEPIMM YacTHIbl IO TOPMO3HOMY HyTu (MO

¢dororpadusm).

3. H3mepeHue paanoakTHBHOTO (QOHA.

[ToBTOpUTENHEHO-0000IAIOIINN MOTYITb.

[ToBTOpUTENBHO--0000IIAOIIMKA  MOAYJIb NpEAHa3HAYeH s CUCTeMaTH3aluu U
0000111eHUs TPEAMETHOTO COJIEPKAHUS U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3yYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXcsl, BHIOPABIINX 3TOT Y4eOHBIN MpeaMeET.

[lpy wW3ydyeHWUM [OaHHOTO MOJIYJS PEATM3YIOTCS UM CHCTEMATH3HPYIOTCS — BUJBI
NEeSITETPHOCTH, Ha OCHOBE KOTOPBIX 00ecneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaINpPEeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, (HOpMHUpPYETCs eCTeCTBEHHOHAYJYHAS
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIENOBAaHHS SIBICHWNA MPUPOIBl M TEXHHKH,
OBJIQICHUE YMEHMSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyYeHHbIE 3HAHMA,
pelathb 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNHMAIBHO JEeSTEIbHOCTHBIM XapakTep JaHHOTO pasjiesia peaqu3yercs 3a cuéT Toro,
4TO 00y4arolrecs BHITOIHAIOT 331aHNUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBICHATH (PU3MUECKHE SIBICHUS
B OKpY’KaroIed MpUPOe U MOBCETHEBHOM KU3HU;

UCTIOJIF30BaTh HAYYHBIE METO/BI UCCIEIOBAaHHUS (PU3UYECKUX SBICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TIOJTYICHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HaydHbIE€ OCHOBBI HambOoyiee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPAKTUYECKOrO HCIOIb30BaHUS PA3IMYHBIX HCTOYHHKOB SHEPIMM Ha OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne (U3NKKM HA ypOBHE OCHOBHOTO 0OWIEro oO0Opa3oBaHMsS HANpaBlICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA Y
oOyuarorierocst Oynyt c()OpMUpPOBaHbI CIEIYIOIINE JINYHOCTHBIE PE3YIbTAaThl B YaCTH:

1) NaTpOTHYECKOro BOCIIUTAHUS:

— TIpOSIBJIGHUE UHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHHMCKOM
du3nUecKoil HayKu;

— [IEHHOCTHOE OTHOILIEHHUE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX--(PH3UKOB;

2) Tpa’KAAHCKOT0 U JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS:

— TOTOBHOCTh K AaKTMBHOMY YYacTHUIO B OOCYKIEHHMHM OOIIECTBEHHO 3HAYUMBIX U
ATHYECKHUX MPo0IeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM TOCTH)KEHUH (pr3uKw;

— OCO3HAHME BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B JESTEILHOCTH YUYEHOT0;

3) acTeTUYECKOr0 BOCIIUTAHMS:

— BOCHPUATHE 3CTETUUECKUX KauecTB (PU3NUYECKO HayKu: €€ rapMOHUYHOTO NOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) LIEHHOCTH HAay4YHOT'O ITO3HAHUSA:

— OCO3HaHME LIECHHOCTU (U3MYECKOI HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHMs MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAJKHEUIIIEH COCTABIIAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIE10BATEIbCKON JESTENIbHOCTH;

5) popmupoBaHUS KYIbTYPbI 310POBbSI U YMOLMOHAIBHOTO OJIarONOIydHsL:

— OCO3HaHME IIEHHOCTU 0e30IacHOro obpasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXKHOCTHU IIPaBUJI OE30M1aCHOT0 MOBECHUS Ha TPAHCIIOPTE, HA JI0POrax, C ANEKTPUUECKUM
U TETUIOBBIM 000PYZI0BaHHUEM B JOMAIIHUX YCIOBUSIX;

— c(OpMHPOBAHHOCTH HaBbIKA PEQIICKCHHU, IPU3HAHNE CBOETO MpaBa Ha OMUOKY U TAKOTO
K€ MpaBa y Jpyroro 4eji0BeKa;

6) TPYZOBOTO BOCIIUTAHUS:

— aKTHBHOE y4acTHe B PELICHUH NMPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3aly, ropojia, Kpas) TEXHOJIOIMYECKON U COLMAIbHOM HaIlpaBI€HHOCTH, TPEOYIOIIUX B
TOM 4Hcie U GU3NUECKUX 3HAHUMH;

— UHTEpeC K MPAKTUYECKOMY U3yUeHHI0 npodeccuil, CBA3aHHBIX ¢ (PU3HUKOM;

7) PKOJOTUYECKOTO BOCIIUTAHMUS:

— OpHEHTalus Ha NpUMEHEHHe (U3NYECKUX 3HAHUM Ui pelleHus 3ajad B obsactu
OKpYXKarolleld Cpelibl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXHBIX IOCIEICTBUHI IS
OKpYXKaroIlel Cpeibl;

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

8) amanTaiy K K3MEHSIOUIMMCS YCIOBUSAM COLIMAIbHOM U MIPUPOIHON Cpeabl:

— TOTpeOHOCTh BO B3aUMOJCWCTBUHU TPH BBHIMOJIHEHUH HCCIEAOBAaHUM U TNPOEKTOB
¢u3nUeckoil HaPaBIEHHOCTH, OTKPBITOCT ONBITY U 3HAHUSIM JAPYTHX;

— IOBBIINICHUC YPOBHSA CBOCH KOMIICTCHTHOCTH 4gepe3 MPAKTUUCCKYIO ACATCIIBHOCTD,



— ToTpeOHOCTh B ()OPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4YHCIIC (POPMYIHPOBATH HUJCH,
MOHATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

— OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

— IUTAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

— CTpPEMJICHHME AaHAJU3UPOBaTh M BBUIBIATH B3aMMOCBS3M MPUPOJBI, OOIIECTBA H
SKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (UZNYECKUX 3HAHMUIA;

— OLIGHKa CBOMX JACUCTBUH C Y4E€TOM BIIMSHHUS Ha OKPYKAIOLIYIO CPENy, BO3MOXKHBIX
I00ATBEHBIX TIOCTIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMsS mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHusi y oOydaromierocss OyayT chOpMHUPOBAHBI METANPEIMETHBIC PE3YJbTaThI,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblEe Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble Jlornueckue AeicTBUA:
® BBIBIATH U XapaKTEPU30BaATh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SBJICHUH);
® YCTaHABJIMBATH CYNICCTBECHHBIN MPU3HAK KIACCU(PUKAINN, OCHOBAHUS JJIsi 00OOIICHUS
U CpaBHEHUS;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBACMBIX (aKTaX, JTaHHBIX H
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UUYECKUM SIBIICHUSIM;
® BBIABIATH NMPUYUMHHO--CJICICTBEHHBIC CBSI3W TPH HM3YUYCHUHM (PU3UYECKHUX SIBIICHUU U
MPOIIECCOB, JIeNIaTh BBIBOJABI C WCIOJB30BAaHUEM JEYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFOU€HHH, BBIJIBUTATh TUTIOTE3BI O B3AUMOCBS3SIX (PU3NUECKUX BETUYHH;
® CaMOCTOSTENbHO BBIOMpaTh cmoco0 pemieHUs y4eOHOM  (u3myeckoil 3amadu
(cpaBHEHHE HECKOJBKHUX BapUAHTOB pelIeHUs, BHIOOpP Hanboyiee MOAXOJSIIET0 C
Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBare/ibCKue AeiCTBUS:
®  JCIOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEILCKUM HHCTPYMEHT MO3HAHUS;
® [POBOJUTH IO CaMOCTOSITENBHO COCTaBJICHHOMY IUJIaHY ONBIT, HECJOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHkEe (PU3NIECKOTO SBICHUS;
® OIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(POPMAIIUIO, TIOJYYCHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;
® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjibTaTaMm
POBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;
® TIPOTHO3WPOBATH BO3MOKHOE JalbHEHIIee pa3BUTHE (U3HMUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® TPUMEHSTh Pa3JIMYHBIE METOJbI, HMHCTPYMEHTBHI M 3alpoChl MPU TIOUCKE WU OTOOpE
WH(OpPMAIIUK WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3nIecKor 3a/1auu;



aHATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PASTUUYHBIX
BUJIOB U ()OPM TIPE/ICTABIICHNUS;
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (hOpMy NpeAcTaBiIeHUs HHpoOpManuu u
WUTIOCTPUPOBATh pelIaeMble 33/a4d HECIOXHBIMH CXEMaMHM, JHarpaMMaMH, WHON
rpaduKol U UX KOMOMHAITUSIMH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3ylbTaToB JIa0OpaTOPHBIX paboOT U
IIPOEKTOB 3aJ[aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI M BBICKA3bIBATh HJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H | MOJIep)KaHue OJ1aroKelaTeIbHOCTH OOIICHNUS;
COIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSAMU JPYrUX YYaCTHHUKOB JIMAJIOTa,
O0OHapYXUBATh Pa3INIKE U CXOJCTBO MO3UIIUH;

BBIPA)XaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTAX;

nyOJIMYHO  TPEJCTABISATh  PE3yJIbTaThl  BBIOJHEHHOTO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);

MOHUMATh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMaHIHONH W WHIUBUAYAJIbHOW pabOThI
IIPH PEIICHUH KOHKPETHOM (DPU3NYCCKOM MPOOIIEMBI;

IPUHUMATh LEJIM COBMECTHOM JIE€ATEIBHOCTH, OPraHM30BBIBaTh JCHCTBHA IO €&
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOIECCH U PE3YJIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PabOTHI, JOCTUTAss KAYeCTBEHHOTO pe3yibTaTra IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHWBATh KAueCTBO CBOErO0 BKJIaJda B OOMUH NPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbBIE el CTBUS

Camoopranu3anus:

BBISIBJISATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYaAIUSX, TPEOYIOIIMX Ui peIeHHs
(bu3nUecKux 3HaHUM;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHUu (MHIUBUAYaAIBHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH rpymmoil);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM peElIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHUS C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBATh MIPEAIaraéMble BApUAHThI PELLIEHUN;

JiesaTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pPEIICHHUE.

CaMOKOHTPOJIB , AMOIMOHAJIbHBIN UHTEJIICKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IlaH €€ U3MEHEHNS,

OOBSICHATh TNPUYMHBI JIOCTUXKEHUS (HEJOCTMXKEHUS) pe3yJabTaTOB JIEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (HPU3UYECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLCHUBATHL COOTBCTCTBUC PEC3YJIbTATa LCJIU U YCIIOBUAM,



CTaBUTH ce0s1 Ha MECTO APYroro YeJIoBeKa B XOJ€ CIOopa WM AUCKYCCUU Ha HAY4HYIO
TeMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY NpU peUIeHWH (GHU3UYECKUX 3aJad HiId B
YTBEPKACHUIX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

INPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOydenust B 7 kjacce MpeAMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE sBJIEHHs, HaOJIOJCHNUE,
HKCIEPUMEHT, MOJIEeNb, TUIOTE3a, CAMHULIBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HoOe), MEXaHHMYECKOE
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpusl,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIaCTUYECKasi), HEBECOMOCTD,
COOOLIAIOIUECS COCYIbI;

pasnuuath sBieHus (auddys3us, TemI0BOe ABMKEHUE YaCTHII BEIIECTBA, pABHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE IBI)KCHUE, WHEPLHUsS, B3aUMOJICHCTBHE Tell, PaBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbIO BpalLEHMs, Iepejada JaBieHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EepHOe JaBiIeHue, IIJIaBaHUE Tell, IPeBPaLleHUs
MEXaHUYECKOM SHEprun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (U3MUECKUX SIBJICHUHM B OKPY)KAIOLEM MHpE, B
TOM 4yMcie (u3nyeckue sBICHHUsS B MPUPOJE: MPUMEPHl JABWKEHHS C Pa3IUUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, NEHCTBUE CHIIBI TPEHUS B HPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHHUE pbIO,
pplUaru B TeJ€ YeJIOBEKa, MPU 3TOM IMEPEBOIUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHSs, JaBlIEHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHUJIa, MEXaHUYecKas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJbl, KOI(QQUIUEHT TIOJE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTCHIMAIbHAs SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJTMUHH, UX 0003HAUEHHS U €AMHUIIBI
(GU3NUECKUX BEIMYMH, HAXOIUTHh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(bu3NUeCKUX BEIHYMH,

XapakTepu3oBaTh CBOMCTBAa Teld, (pu3MuecKue SBIEHUS U TPOLECCHl, HCIONb3Ys
npaBuiia CIOXKEHHUsS CHUJ (BAOJIb OAHOM mpsMoif), 3akoH 'yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECHs pbluara (0J0Ka), «30J0TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM HHEepruM, NpH OTOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMChIBAaTh €M0 MaTEMaTHUYECKOE BbIPAaKEHHE;

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOIECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi NMPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-



-CIIEJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAaroB ¢ OMOPOM Ha
1-2 uW3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBICHHH, (U3MYECKHX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pewath pacuéTHble 3agaud B 1-2 J1eHcTBHA, HCHOJIb3ysd 3aKOHbl U (POPMYIIBL,
CBSI3bIBAaIOIIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlW3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (M3NYECKHE BEJIWYHHBI B (OPMYNBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3NYECKON BEMUHHBI,
pacrio3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3UYECKHX
METO/OB, B OIIMCAaHUM HCCIIENOBAHMS BBIICIATh IPOBEPSAEMOE IPEATION0KECHUE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUYEHHBIM pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tesd: (OPMYIHPOBATH TPOBEPSEMBIE MPEANOIOKECHUSA, COOUpaTh YCTAaHOBKY U3
NPEIOKEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITNOJIHATH IPSIMblE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEPaTypbl C HMCIOJIB30BAHUEM AHAJIOTOBBIX W HU(POBBIX NMPHOOPOB, 3aMHCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMYUHBI OT JPYrou C
HCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYILIETOCS
TeJa OT BPEMEHU JBUKEHUsS TeEJa, CUJIbl TPEHUS CKOJIBKEHHs OT Beca Tella, KayecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CWJIBI TPEHHUS OT IUIOMAIn
CONPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAIKUBAIOLIEH
CWJIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT TIIIyOWHBI, HA KOTOPYIO MHOTPYKEHO TeJo,
YCIOBUH TJaBaHMS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUS, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleaysl MpeIoKEHHOMY IJIaHy, (PUKCUpPOBATh PE3yibTAaThl MOJIYyYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJE MPENJIOKEHHBIX TaOIULl U TpauKoOB,
JienaTh BBIBOJIBI IO PE3yIbTaTaM UCCIIEI0BAHHUS;

IPOBOAMTH KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BEIWYUH (IUIOTHOCTh BEIECTBA
JKUJKOCTH W TBEPAOrO Tella, CUila TPEHHsI CKOJIBKEHMS, JaBICHHE BO3/yXa,
BBITAIKMBAIONIAsl CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPEeJIOKEHHON
MHCTPYKLIMU: IPU BHIMOJIHEHUH U3MEPEHUH cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISTH 3HAUEHUE NCKOMOM BEIMYNHBI,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;

yKa3bIlBaTh MPUHIMNBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINeCs COCYyIbl, 0apOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha WX OMHMCAHUA (B TOM 4MCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBOJA, THIPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC,



apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUH M HEOOXOIMMBIC
busznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUUYECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0€30IIaCHOCTH TpH OOpaIIeHUd C NPUOOpPaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHECHHS 3J0pPOBbsi M COOJIIOJICHUS HOPM OSKOJOTHYECKOTO TIOBEACHHS B
OKpYXKarolleH Cpese;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HHGpopManuu B MHTepHETe B COOTBETCTBUU C
3aJIaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MUMEIOIUXCS 3HAHUHN U MTyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISIPHYIO JIUTEPATYPY
(U3HYECKOTO COJEpXKAHUS, CIPABOYHBIC MAaTEepUANIbI, pecypchl ceTu HHTepHeT,
BJIQJICTh TMPUEMAMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIC KPATKHE MUCbMEHHBIC M YCTHBIC COOOIEHUS] HA OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUK (PHU3UIECKOTO COJECPIKAHUS, B TOM YHCIE ITyOJIUIHO JCTaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYCOHBIX MCCIICIOBAHUMN, IPH 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYCHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IIPH BBIITOJIHEHUU yYEOHBIX MPOCKTOB M MCCIICIOBAHUHN pacIpeNensTh 00S3aHHOCTH B
IpyNIE B COOTBETCTBHUH C ITOCTABJIICHHBIMH 33/1a4aMH, CJICJAUTH 32 BBIITOJIHEHHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIA BKIAJ B JEATEIBHOCTH TPYIIIBL,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJACHCTBHE, YYUTHIBASI MHEHUE OKPYKAIOIIINX.

K KOHIY 06yquI/151 B 8 Kkmacce MNPpECAMCTHBIC PEC3YJIbTAThl Ha 0a3oBOM YPOBHEC HOJI’KHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

MCIIOJIb30BaTh MOHATHUSA: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUITMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIEPATYypa, BHYTPEHHSSA
SHEPTrUsl, TEIUIOBOM JBUTATENb, HIEMEHTAPHBIN AJIEKTPUUECKUH 3apsil, SJIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MarHUTHOE
ToJIE;

pa3iuuaTth SIBICHUS (TEMJIOBOE pacHIMpEeHHE W CKaThe, TeIulonepenava, TEIIOBOE
paBHOBECHE, CMauMBaHHWE, KalMWUISIPHBIC SIBJICHUS, UCMApeHUe, KOHACHCAIHS,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KUIICHHE, TemIoneperayda
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3AlUs TeJ, B3aUMOJCHCTBHE
3apsAIOB, JEUCTBHUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas
WHIYKIUSA) 1O OINHUCAHUIO MX XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE MU3YyUYEHHBIX (DU3NUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM uyucie (U3MYECKHe SIBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KaMWUISIpHBIE SIBIICHUS B NPUPOAE, KPUCTAUIBI B Mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,



JJIEKTPUYECKUE SBIEHUS B aTMocepe, 2IIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KU3HH Ha
3emJiie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (TPU3HAKM) (PU3HUECKUX SBICHUN;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSsS SHEpPrus, KOJUYECTBO TEIUIOTHI, YyHAEIbHAas
TEIUIOEMKOCTh ~ BEILLECTBA, yJelbHas TEIUIOTa IUIABJICHUS, YAEJIbHAs TeIIoTa
napooOpa3oBaHMs, yAENIbHAs TEIJIOTa CrOPaHHs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTb BO31yXa, JIEKTPUUYECKHH
3apsil, CHUJa TOKa, OHIIEKTPUUYECKOE HANpsDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA,
yJIelIbHOE COIIPOTHUBIICHHE BELIECTBA, pad0Ta U MOIIHOCTb JIEKTPUYECKOT0 TOKa), IPH
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEJIUYHUH,
0003HauCHHSI ¥ eITUHHUIBI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYITMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YyUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUH CTPOEHMS BEIIECTBA,
IOPUHLMII CYNEPHO3UIMHU Mol (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMma ans ydacTka nenu, 3akoH JDkxoyns—JleHma, 3akoH COXpaHEHHUs
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alMCHIBATH €T0
MaTeMaTHYeCKOE BbIpAXKECHUE;

OOBSICHATH (PU3MUYECKHE MPOLIECCH U CBOWMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTYa-
IUH [PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH HPUYMHHO-CIIECICTBEHHbBIE
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 NOTMYECKUX MIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THble 3a7aud B 2-3 JACHUCTBUS, MCNONb3ysd 3aKOHbI M (OPMYIIbI,
CBs3bIBaOLIME (U3MUECKHE BEIWYMHBL: HA OCHOBE aHajlW3a YCJIOBHUS 3ajauu
3alMChIBaTh KPATKOE YCIIOBHE, BBIABIIATH HENOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs €€ PEelIeHus, IPOBOJUTh Pacu&Thl U
CpaBHUBATh MOJIyU€HHOE 3HaUeHUe (PU3MUeCKON BEIMUMHBI C U3BECTHBIMU JJAHHBIMH;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIIONb3ysd  ONWCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLICHWBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIAECHUS MCCIEAO0BaHUSA,
JieNaTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKHX CBOWCTB
Ten (KamWwUISIpHBIE SIBICHHS, 3aBHUCHUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IyUYEHUH OT LIBETA
U3Iydaome (moryomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIKOCTM U IUIOMIAAu €€ TOBEpXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE 3JIEKTPUUECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MArHUTHOTO MOJIS
Ha TPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMWTa, CBOWCTBA AJIEKTPOJBHUIaTEIIs
MOCTOSIHHOTO TOKa): (hOpMyIMpOBaTh IMpOBEpsieMble MPEANOI0KEHUs, COOUpPaTh



YCTAHOBKY M3 IPEUIOKEHHOIO  00OpYHOBaHMs, OIUCBHIBATh XOJA OIBITa U
(bopMyIHpOBaTH BHIBOJIBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIbHON BJIAXKHOCTH BO3AYXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢U3NUeCKUX BEIMYUH, CPAaBHUBATh pPE3YIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCTIOJIb30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTHb CONPOTHBIICHHS MPOBOIHHUKA OT
€ro JJIMHBI, IUION[aM MOMEPEYHOro CEUYEHHUs M YAEIbHOTO CONPOTUBIICHHUS BEIIECTBA
POBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 MPOBOJHHK, OT HANPSKEHUS Ha MMPOBOIHUKE,
UCCIICIOBAaHUE IOCIIEIOBATEIbHOIO M TMAapaJUIeTbHOTO COCTUHEHUH MPOBOJHHUKOB):
IUIAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHS, CIEAYs
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl OJYYEHHOM 3aBUCUMOCTH B BHJIE
TabIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJbTaTaM HCCIeI0BAHUS;

IPOBOJUTh KOCBEHHBIE HM3MEPEHHs (U3NYECKUX BEIMUYUH (yIeNIbHAS TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0oTa U MOILIHOCTh JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIEays
IPEI0KEHHON MHCTPYKLUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOmoaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € OMOpPOW HAa WX ONMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUUK 3JIEKTPHUECKON
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HAarpeBaTelbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIrATENb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYeCKUX SBJIECHUH U
HeoOXxouMble (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI DJIEKTPUUYECKUX IIETIeH C TIOCIEOBATEIBHBIM U MapauIeIbHBIM COCTUHECHHEM
DIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYEHUS 3JIEMEHTOB AJIEKTPHUECKUX IETICH;
IOPUBOANUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIOIF30BaHUST (PM3MUECKUX 3HAHWKA B TIOBCEIHEBHOW >KM3HM IS OOECIIeYeHUs
0e30MacHOCTH TpHU OOpalleHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 3JIOPOBbSI M COONIOJIEHUS HOPM OKOJIOTHYECKOTO TIOBEICHUS B
OKpYKarollleu cpee;

OCYIIECTBIISITh TMOWCK HWH(OpManuu (U3NIECKOTo coiepxanus B VHTepHeTe, Ha
OCHOBE WMEIOIIMXCS 3HAHWUH W TyTEM CpaBHEHUS JOTOJHHUTEIBHBIX HCTOYHHKOB
BBIJICNIATE MH(QOPMAIIIO, KOTOpasi SIBIISIETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MIPH BHITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIATEPATYPY
(GU3NIECKOTO COMEp)KaHMs, CIpaBOYHBIC MaTepHaibl, pecypchl cetn HHTepHer,



BJIAJCTh NPUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbIE IHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHsA, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DU3UYECKOTO COAEPKAHMs, B TOM YHCIIE
nyOIMYHO  IPEICTaBISITh  PE3yiabTaTbl IMPOEKTHOM WM HCCIIENOBATEIbCKON
JESTENIbHOCTH, MPU 3TOM I'PaMOTHO UCIOJIb30BaTh W3YYEHHBIN NMOHATUMHBIN anmapar
Kypca (pHU3MKH, COMPOBOXIATh BBHICTYINICHHE MTPE3CHTAIHCH;

IpPY BBIIOJHEHUH Y4YEOHBIX IPOEKTOB U HCCIENOBAaHUH (U3NYECKUX IPOLIECCOB
pacrpenenats 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHA JEHUCTBUM M KOPPEKTHUPOBATh €ro, aJaeKBATHO
OLICHUBATh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aMMO/ICHCTBHE, IPOSBIISI TOTOBHOCTH pa3peaTh KOH(PIUKTHI.

K koHy oby4yenus B 9 kilacce mpeAMETHbIE pe3y/lbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IIOHATHS: CHCTEMA OTCUETa, MAaTepHalbHasg TOYKA, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHUYECKOI0 IBUXKEHUS, nedopmanus (yrnpyras, MmiacTU4eckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEpPErpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tena, paBHOBECHE,
MEXaHUYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, HHQPa3ByK U  yIbTPa3BYK,
AJICKTPOMATrHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPHl HCITyCKaHWS W TOTJIOIICHHs, anb(da-, Oera- W ramma-
W3JIyYEHHUS], U30TOIIbI, SIAEPHAs SHEPTeTUKA;

pa3iuyath SBJICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE TBUKEHHE, CBOOOTHOE TTaJICHUE TEJI, PABHOMEPHOE
JBIDKEHUE TIO0 OKPYKHOCTH, B3aWMOJICHCTBHUE TEJ, pPEAKTUBHOE JIBH)KEHUE,
KoJiebaTeNbHOe JBMIKEHUE (3aTyXarollMe W BBIHYXICHHBIC KOJieOaHUs), PE30HAHC,
BOJJHOBO€ JBH)KCHUE, OTPAKECHUE 3BYKa, MPSMOJMHEHMHOE pacnpoCTpaHEHUE,
OTpaXEHUE U MPEJIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs] PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CHEKTpa H3IY4eHUs)
[0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JTaHHOe (GU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBICHUHN B OKpYKaroleM Mupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHEeYHOM CHUCTEMBI, PEaKTUBHOE JIBIKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
J)KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, I[YyHAMH, 3XO, IIBE€Ta TeI,
ONTHUYECKHUE SIBJICHUS B  TPHPOAE, OHOJOTUYECKOE  JICUCTBHE  BHJIUMOTO,
yIbTPaHOIETOBOTO M PEHTIEHOBCKOTO HW3JIYYCHHH, €CTeCTBEHHBIM PaJIMOAKTHBHBIN
$OH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIyYeHHUE TPUPOJHBIX MHHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bu3HYECKUX SIBICHUN;

OTIMCHIBaTh U3yUYEHHBIE CBOMCTBA TeN M (DU3UUYECKUE SBIICHUS, UCTIONB3Yys (DPU3UIECKHE
BEJIMYMHBI (CpPeqHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUU,



YCKOpEHHUE, MepeMelleHne, MyTh, YIJoBas CKOPOCTb, CHUJa TPEHUs, CUJla YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO TaJeHHs, BEC Teja, UMILYJIbC Teja, UMITYIIbC
CHJIBI, MEXaHHYECKasi paboTa U MOIIHOCTh, MOTEHIIHAJIbHAS SHEPTHs TeNa, MOIHITOTO
HaJl TIOBEPXHOCTHIO 3€MJIM, MMOTEHIIMAIbHASI SHEPTUS CKATON MPY>KUHBI, KUHETHUECKas
DHEPrus, NOJHAs MEXaHWYeCKas HSHEeprus, MEepuoJl M 4YacToTa KojeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, [1OKA3aTellb MPEIOMIICHUS
cpezbl), MPU ONUCAaHUM IMPABHIIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOJIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBI (PU3MYECKHX BEIMYMH, HaXOIuTb (HOpMYIIbI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C IPYTMMH BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapakTepu3oBaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ysl 3aKOH
COXPAHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HMPUHIMII CYNEPIO3ULUU CHII,
NPUHIUI OTHOCUTENBHOCTHU [ anuiesi, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHbl OTPAXEHHUsSI M TIPEIIOMIICHHUS CBETA, 3aKOHbl COXPAHEHHUS 3apsJ0BOr0 U
MaccoBOI'O YHCEJ TMpU SJAEPHBIX pPEaKIHsIX, IpH 3TOM JaBaThb CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIMChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSCHATH (PU3NYECKUE MPOLECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTY-
aIfii MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISIBISATh MPUYUHHO - CIIEICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX LIaroB C ONOPOi Ha 2—3 M3Y4EHHBIX
CBOMCTBA (PM3UUECKUX SBICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIONb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAafONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyd 3allMChiBaTh KPaTKOE YCJIOBHE, BBIABIATh HEAOCTAIOLIME WU
U30BITOYHBIE JIaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IJIs PELICHUs,
OPOBOJIUTH PACUY€Thl U  OLIEHHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HA4YEHUs
(bu3nUecKoil BETUUNHBL;

pacmo3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh TPU TOMOIIA (PH3MUECKUX
METO/I0OB,  MCIIONB3ys  ONHMCAaHUE  HCCIEAOBAHMS,  BBUIEIATH  IPOBEpSEMOE
HPENONI0KEHNE, OICHWBAaTh IMPABWIBHOCTh TOpPSJKAa HPOBEAECHUS MCCIEeOBAaHUS,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH Pe3yIbTaThl HAOIIOCHUN U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Tes (U3ydeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHs YHEPrUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHue
CBETa, DPa3JIoKeHHE OeIoro CBeTa B CHEKTP, M3Yy4€HHE CBOICTB M300pa)KeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pa’keHHMsI IpeaMeTra B COOMparolled JIMH3E,
HaAOJIIO/IEHUE CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB H3IYUYEHHUS): CaMOCTOSITEIBHO
coOuparh YCTaHOBKY U3 N30BITOYHOI0 Habopa 000py0BaHMsI, OMUCHIBATH XOJ OIbITA U
€ro pe3yabTaThl, (HOPMYITUPOBATH BEIBOJIBI;

NPOBOJUTHh TPU HEOOXOJAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpenHee
3HaYeHHe H3MepsaeMoil BelUYUHBl ((POKYCHOE pacCTOsIHHME cOOUparonie JIMH3bI),
000CHOBBIBaThH BBIOOP criocoba nu3mepeHus (M3MEpUTEIHLHOTO MPUOOpPa);

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIIMYMH C HCIOJb30BAHHUEM
OpSMBIX HM3MEPEHHH (3aBHCUMOCTh MYyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM



JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Iepuoja KoiebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HWUTH, 3aBUCUMOCTH yIjla OTPaXKEHMsI CBETa OT yIjla NaJCHUS U
yria OpejJoMJIeHUsl OT yria IaJeHus): IJIaHUPOBaTh MCCIEJO0BaHUE, CAMOCTOSTEIbHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yabTaThbl IOJYYEHHOW 3aBHCUMOCTH
¢u3nUecKuX BEIWYMH B BHJE TAOMUIl U rpaduKOB, AETaTh BBIBOJABI MO PE3yJIbTaTaM
UCCIICJOBAHNS,

NPOBOJIUTh KOCBEHHBIC H3MEpEHHUs (QHU3UUYECKUX BEIUYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MMAJCHHUS,
KECTKOCTh NPYKUHBI, KOOPPULUUEHT TPeHHsI CKOJIBKEHUS, MeXaHHueckass pabdora u
MOIIHOCTb, 4YacToTa M MepHoA KoleOaHMH MaTeMaTHMYecKOoro U IpPYKUHHOTO
MasTHUKOB, ONTHYECKass cujia coOuparoumied JMH3bl, paJUOAKTUBHBIN  (HOH):
IUIAHUPOBAaTh H3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEpEHUS, Cenysl NMPEAJIOKEHHON MHCTPYKLMH, BBIUUCIISTH 3HAUEHUE BEJIIMYUHBI U
AQHAIN3UPOBATh IIOJYyYEHHBIE pe3yJlbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

coOuoiaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

pasin4yaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOZEIb aTOMa, HyKJIOHHAs! MOJI€JIb @aTOMHOTI'O S/pa;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OOPOH HA UX OMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJIOKEHHUS,
pacCTOsHUS M YCKOPEHMS, PaKeTa, 3X0JI0T, OUKHU, IEPUCKOII, (poToanmnapar, ONTUYECKHE
CBETOBO/JIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), wncnosb3ys 3HaHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMBbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M  TEXHOJIOTMUYECKHUX IPOIECCOB IpPH  pEIICHUU
y4eOHO-MTPaKTUYECKUX 3a/1ay, ONTUYECKUE CXEMbl JJIsl MMOCTPOEHMSI M300pakKeHUH B
IJIOCKOM 3€pKajie U coOuparolen JI1H3E;

OPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOrO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUM B IOBCEAHEBHOW KHU3HU i1 oOecnedeHus
0e30macHOCTH TpHU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYKarolllei cpee;

OCYIIECTBIISATh MOUCK UHpopManuu Qusndyeckoro cojepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYSl TMOUCKOBBIM 3alpoc, HAXOAUTh IYTH OINpeAesIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh IIPH BBIOJHEHUH YUEOHBIX 3a/laHUi HAYyYHO - TOIMYJISIPHYIO JINTEPATypy
(bu3NYeCKOro cojJepKaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUS HAa OCHOBE MH(pOpMaIuu
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOTO COAEPKAHUS, MYyOJINYHO NPEACTABIATH



pe3yJIbTaThl MPOCKTHOW WM HUCCIENI0BATEIIBCKON NEATENBHOCTH, IIPH 3TOM I'PaMOTHO
UCITIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBINA ammapar u3y4yaemoro pasaena (U3uKd U
COINpPOBOXKAATh BBICTYIUIEHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KomnyecTBo yacos ONEeKTPOHHbIE
Ne (unpoBeie)
HaumenoBanue pasaciioB U TCM MPOrpaMmbI KOHTpOJILHbIe HpaKTI/IqecKI/Ie
/1 Bcero o0Opa3oBaTeNbHbIC
paboThl paboThI
pecypchl
Paznen 1. ®usuka u €€ poiib B IO3HAHUM OKPYKAIOLIEro MUpa
1.1 ®du3uka - HayKa 0 IpUpoJe 2 0 0 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.2 dusnyeckue BEIUYUHEI 2 0 1 bubnmorexa LHOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAy4HbBIN METO/ O3HAHUS 2 0 1 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznen 2. IlepBoHauanbHble CBEACHUS O CTPOCHHUH BEIIECTBA
bu6mmoreka [IOK
2.1 CTtpoenue BeliecTna 1 0 0
P Hl https://m.edsoo.ru/7f416194
5 JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII ) 0 | bu6mmoreka [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSIHHSI BEIIECTBA 2 0 0 bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Paznen 3. J[BimkeHue v B3aUMOJEHCTBUE TEN
bu6mmorexa [IOK
3.1 Mexanuueckoe JBHKESHUE 3 0 0
A https://m.edsoo.ru/7f416194
3.2 Nuepuusi, Macca, MIOTHOCTD 4 0 1 bu6mmoreka [IOK




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

bu6mmoreka [JOK

. .B 14 2
33 Cruna. Bret https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBnenue TBEPABIX TEN, )KUAKOCTENU U ra30B
41 [asnenue. Ilepenaya naBneHus TBEPAbBIMU 3 0 bubnnoreka [HOK
' TEJIaMHU, )KUOKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 0
JlaBIIeHue KM IKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A 0
3 T™OC(hepHOE JaBiIecHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. PaboTa 1 MOIIHOCTB. DHEprus
bu6mmoreka [JOK
1 P 1
> aboTa 1 MOIHOCTH 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 II 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
53 M 4 1
eXaHiTHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KJIACC

KomunyecTBo yacos ONEKTPOHHBIE
ndpoBbIc
Ne /it HaumeHnoBanue pa3enoB M TeM MPOrPaMMBI Kourposnsasie  IlpakTuueckue (b )
Bcero o0Opa3oBaTenbHbIC
paboThl paboThI
pecypcbl
Paznen 1. TernoBsie siBIeHUS
bubnuoreka [IOK
1.1 i 0 0
CTpoenne i CBOHCTBA BemeCTBa 7 https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
1.2 T 21 1 5
CTIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DnexTpuyeckue U MarHUTHBIC SIBJICHUS
21 DneKTpuYeCcKue 3apsiibl. 3apsHKEHHBIE Tella U 7 0 | bubnnorexa [JOK
' UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
2.2 I1 i i 20 1 7
OCTOSTHHBIN AJICKTPUICCKHI TOK hitps://m.cdsoo.rw/7f418 1ce
bu6nmorexa LIOK
2.3 M 6 1 1.5
ATHHTHDIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmoteka IIOK
2.4 DJieKTpoma a 4 0 0
JICKTPOMATHHTHA HEAYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KomunyecTBo yacos ONEKTPOHHBIE
U poBEIE
Ne /o HaumenoBanue pa3iesnoB U TeM IpOrpamMMbl Kourposnsasie  IlpakTuueckue (wpp )
Bcero o0Opa3oBaTenbHbIC
paboThl paboThI
pecypcbl
Pasnen 1. Mexanudeckue siBI€HUS
L1 MexaHn4ueckoe OBUKEHUE U CITOCOOBI €0 10 0 1 bu6nmorexa LIOK
’ OIIMCaHUs https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 BsaumoneiictBue Ten 20 1 3 ubsmorexa I1
https://m.edsoo.ru/7f41a4a6
bub K
1.3 3aKOHbI COXpPaHEHUS 10 0 3 uommoreka 110
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznern 2. Mexanndeckue KOJIEOaHUI U BOJIHEI
bu6nunorexa LIOK
2.1 Mexanuueckue KoJjieba 7 0 3
XAHIHACCRUE KOTCDAMHA https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 MexaHu4ecKue BO .3 8 1 3
XAHIHACCKUE BOHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznien 3. DneKTpOMarHUTHOE MOJIE U SJIEKTPOMArHUTHBIE BOJTHBI
31 DNEeKTPOMArHUTHOE T0JI€ U 3JIEKTPOMArHUTHbBIE 6 0 ) bubnunorexa LIOK
’ BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CeBeTOBEIE ABIIEHUA
4.1 ‘ 3aKOHBI paclpoOCTPAHEHHUS CBETA 6 0 2 bubnmoreka [JOK




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

bu6nmoreka [IOK
4.2
JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4. P 2
3 a3nokeHue 0eIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pasnen 5. KBa"HTOBEIE ABIICHUA
bubnunoreka LIOK
5.1 Hcnyckanue v MoriounieHue cBeTa aToMOM 4 1 hitps://m.cdsoo.ru/Ti41ada6
bubnunoreka LIOK
32 CTpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
53 A 7 1
FICPHRIC peakitn https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Paznen 6. IloBroputensH0-00001aI01INI MOTYITh
6.1 [ToBTOpEeHMe u 06001IeHNE CONEPKAHUS Kypca 9 ) bubnmoreka [JOK
) ¢busuku 3a 7-9 kiacc https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 9
OBUHIEE KOJIMYECTBO YACOB 11O MTPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonnuectBo yacoB DJIEKTPOHHBIE
arta uudpoBbie
Nen/m | Tema ypoka Koutponbnble  I[Ipaktuueckue a bp
Bcero U3y4YeHUs  oOpazoBaTelbHbIE
paboThI paboThI
pecypcbl
1 dusuka — HayKa 0 npupoze. SIBneHus | 0 0 Bubnmorexa [IOK
NPUPOJIBI https://m.edsoo.ru/ff09f72a
bubmuorexa [JOK
2 Pu3HYECKHE ABICHUS 1 0 0 https://m.edsoo.ru/ff09f72a
bu6mmoreka [IOK
3 ®u3nuecKue BeIMUYUHbI U UX U3MEPEHUE 1 0 0 https://m.edsoo.ru/ff09f72a
JlaGopatopnast pabora «OmnpeneneHue bubnuoteka [JOK
4 LEHbl JEJICHUS IIKAIbl H3MEPUTEIBHOTO 1 0 1 https://m.edsoo.ru/ff09f72a
npudopa»
Mertoasl HaydHOTO MO3HaHUs. Onucanue
. bubnuorexa [JOK
5 (bU3HYECKUX SBJICHUHN C TOMOIIBIO 1 0 0
. https://m.edsoo.ru/ff09f72a
Moenen
VYpok-uccnenoanue "[IpoBepka
6 TUIIOTE3bI: JATBHOCTH MOJIETA IIapHUKa, | 0 1 bu6mmorexa [IOK
MIYLIIEHHOTO TOPU30HTAIBHO, TEM https://m.edsoo.ru/ff09f72a
OoJtblnie, yeM OOoJIbIIe BHICOTA ITycKa"
Crtpoenue BemecTBa. OMBITHI,
7 OKa3bIBaIOIIHUE JUCKPETHOE CTPOECHUE 1 0 0 bubmmorexa [TOK
A e A p P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEHME YacTHUIl BELIECTBA 1 0 0 bubnmoreka [JOK




https://m.edsoo.ru/ff0a013e

JlaGopaTtopHas pabora «OrneHka

9 JMaMeTpa aToMa METOZ0M PsJIOB (C
UCTIOIb30BaHueEM (poTorpaduii)»
10 ArperatHbie COCTOSIHUSI BEIIECTBA bubmmnorexa [IOK
https://m.edsoo.ru/ff09f72a
Oco0EHHOCTH arperaTHbIX COCTOSTHUMN
1 Bo/ibI. O000IIEHHE 110 pa3ieny bubmuorexa [JOK
«IIepBoHaYanbHBIE CBEACHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEII[ECTBAY
12 MexaHuyeckoe ABUKEHUE. PaBHOMEpPHOE bubmuorexa [JOK
1 HEPABHOMEPHOE JIBUXKEHUE https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [IOK
13 CiopocTs. Emimitpt ckopocTn https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTy ¥ BpeMEHU IBUKCHUSA bubmmorexa LOK
https://m.edsoo.ru/ff0a0ac4
15 WNuepuusa. Macca — Mepa HHEPTHOCTH bubnnorexka [JOK
TEJI https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
0o0beMa Tema 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHue
MJIOTHOCTH TBEPIOTO TEIay
13 Pemenue 3agau nmo teme "IL10THOCTH bu6mmorexa [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA
19 B3auMOIecTBUS Ten. Cuiia yopyrocTH. brbmorexa HOK
https://m.edsoo.ru/ff09f72a
3akoH ['yka
20 JlaGopaTtopHast pabora «3yueHue




3aBUCUMOCTH paCTsOKeHHS (Iedopmarun)
MPYKUHBI OT IPHIIOKEHHOW CHITBD»

21 SBnenue Tsarotenus. Cuma TSKECTUH bubmorexa HOK
’ https://m.edsoo.ru/ff09f72a
CBA3b MEXY CHUJION TSXKECTH U MacCOn
bu6mmoreka [IOK
22 Tena. Bec Tena. Pemenue 3amau mo teme
" " https://m.edsoo.ru/ff0al778
Cuna TsKecTu
7 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. bubnuorexa [JOK
DOU3NYECKNE XapaKTEPUCTUKH TLIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 H3mepenne cun. Jlunamome
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
26 CroxxeHue IByX CHJI, HalpaBJIE€HHBIX 110 bubnuotexa [JOK
OJIHOU IIpsIMOH. PaBHOZAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
7 Pemenne 3ama4 1mo Teme bu6mmoreka [JOK
"PaBHonelicTBytomas cui'" https://m.edsoo.ru/ff09f72a
)3 Cuua TpeHus u e€ Buapl. TpeHue B bubnmnoreka [JOK
HNPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
79 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKCHUS bubnnoreka [JOK
OT CHJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne bu6mmorexa [IOK
PaBHOACHCTBYIONIEH CUIIBI https://m.edsoo.ru/ff09f72a
Pemenue 3agau no remam: «Bec Tenay,
bu6mmoreka [JOK
31 «I'paduueckoe n300paxeHue cui»,

«Cuiibl», «PaBHOJIEUCTBYIOIIAS CUIT»

https://m.edsoo.ru/ff0alde0




KonTponbhas pabota 1o remam:
«Mexanunueckoe JBUXKeHUE», «Macca,

bu6mmoreka [IOK

32
IUIOTHOCTBY, «Bec Tenay, «I'padpuyeckoe https://m.edsoo.ru/ff09f72a
n300paxenue cuimy, «CHITbD)
Hasnenune. CriocoObl yMEHBIICHUS U bubnuorexa [JOK
33
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue ra3a. 3aBUCUMOCTh JAaBJICHUS bubnmoreka [JOK
34 N
ra3a ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEIAMH, bubnuoreka [IOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHE B )KUJIKOCTH U Tase, bubmuoreka [JOK
BBI3BAHHOE JIENCTBUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o reme «JlapieHue B bu6mmoreka [IOK
JKUJKOCTH U Tasze. 3akoH [Tackams» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Cooduaroriecs cocyiet https:/m.edsoo.ru/ff0a2970
39 r . bu6mmoreka [IOK
VAAABIHACCICHH Tpeee https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopiHeBOi KUAKOCTHBIN bubnuoteka [JOK
Hacoc https://m.edsoo.ru/ff09f72a
ATMocdepa 3emMiu ¥ IPUUYHMHBI €€ bubmuoreka [IOK
41
CYLLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHHE https://m.edsoo.ru/ff0a2bSa
43 N3mepenune atMochepHOTo JaBICHHUS. bubnmoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS bubnuotexa [JOK

OT BBICOTBI HAJl YPOBHEM MOps

https://m.edsoo.ru/ff0a2fc4




45 bapometp-anepousa. ArmocdepHoe bubnunoreka [HOK
JIaBJICHUE HA Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anaq no teme " AtmocdepHoe bubmmoreka [JOK
napjexue" https://m.edsoo.ru/ff09f72a
JlelicTBUE KUJIKOCTH U ra3a HA
47 IIOTPYI)KEHHOE B HUX TEJI0. ApXUMEI0BA Eubmorexa ITOK
Py $ P https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas padota «Onpenenenue
48 BI)ITaJII)KI/IBzIO epﬁ CHJIbI eI‘/'II)CTB e bubmorexa HOK
m » AL yrom https://m.edsoo.ru/ff0a33fc
Ha TEeJI0, IOTPYKEHHOE B HKHUJAKOCTH)
JlaboparopHas pabota «lccrnenoBanue
49 3aBUCHMOCTH Beca Teja B BOJE OT bubnnoreka [JOK
00BbEMa MOrpyKEHHOH B )KUIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
Tena»
bu6mmoreka [JOK
50 [1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
51 "KoHCcTpynpoBaHue apeomMeTpa Win bubnuoreka [IOK
KOHCTPYHUPOBAHUE JIOJIKA U ONPEAEIIEHUE https://m.edsoo.ru/ff09f72a
e€ rpy3onoabéMHOCTH"
Pemenue 3agau no remam: «llnaBanue
52 cynoB. Bo3nyxomnaBanuey, «/laBnenue bubmmorexa [JOK
YHOB. yx . https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUJIKOCTEN U Ta30B»
KonTponbhas pabota no teme
53 «/laBrieHne TBEpBIX TEN, )KUJIKOCTEN U
ra3oB»
bubnnorexa [JOK
54 Mexanuueckasi paboTa 1

https://m.edsoo.ru/ff0a3f82




bu6mmoreka [IOK

55 MormtHocts. EquHUIBI MOLITHOCTH 0
H FHELIEE MOTH hitps://m.edsoo.ru/ff0a3f82
MOIIHOCTB. bubmuorexa [JOK

56 VYpok-uccinenosanue "Pacyér MOIIHOCTH, 0,5 https://m.edsoo.ru/ff09f72a
pa3BuBaeMoi IpH oaAbEME 110 JecTHULE"

IIpocThbie MexaHU3MBI. Ppryar. bubmorexa IOK

57 PaBHOBeECHE CHJT Ha phIuare 0 https://m.edsoo.ru/ff09f72a
Poruaru B TexHuke, ObITY U IPUPO/IE. Eub OK

oTeka
58 JlaGopaTtopHas pabora «McciaenoBanue 1 htlf H/I//I T :1( 1 02478
S://M.€dS00.1ru. a [
YCIIOBUI paBHOBECHS pbIYara .

59 Pemienue 3a7au 1o Teme «Y CIIOBUS 0 bu6mmoreka [IOK
PaBHOBECHS pbluara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBus

60 Mexanu3ma. Jlaboparopnast pabora | bubnmnoreka [JOK
«3mepenune KII/] HaknoHHOM https://m.edsoo.ru/ff09f72a
TIJIOCKOCTHY

61 Pemenue 3agau mo reme "Pabora, 0 bu6mmoreka [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

2 Mexannueckas sHeprusi. Kunernueckas 0 bubnnoreka [JOK
1 IOTEHUWAIbHAsT DHEPT U https://m.edsoo.ru/ff0a4252

63 3aK0H COXpaHEHUsI MEXaHUIECKOM 0 bubmuorexa [JOK
DHEPIUU https://m.edsoo.ru/ff0a4360
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTHH.

64 YPOK-dKCIIEPUMEHT 110 TEME 0.5 bubnmoreka [JOK

"JKcrepuMEHTAIbHOE OIpeIelIeHHE
N3MEHEHH KWHETHYECKON 1
MIOTCHIUAIIbHOW SHEPIUH IIPH

https://m.edsoo.ru/ff09f72a




CKaThIBAaHMH TeJa 110 HaKJIOHHOM

MJI0CKOCTH"

65 Kontponbnas pabota no teme «Pabora u 1 0 bubmmoreka [JOK
MOITHOCTb. DHEPTUSI» https://m.edsoo.ru/ff09f72a

66 PesepBHblit ypok. Paborta ¢ Tekctamu 1o | 0 bubnuoreka [IOK
TeMe "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
PeseprHslit ypok. Pabora ¢ Tekctamu mno

67 teme "JlaBieHue TBEPABIX TEI 1 0 bubmorexa [JOK

. "pII ’ https://m.edsoo.ru/ffOadffe

KUJKOCTEH U Ta30B

68 PeseprHelit ypok. Pabora ¢ Tekctamu mno | 0
teme "Pabora. MomHocTh. DHEeprus"

OBUHIEE KOJIMYECTBO YACOB 110 68 12

ITPOI'PAMME




8 KUIACC

KomnyecTBo yacos DNEeKTPOHHBIE
” Tema ypoka Kontponbnsie  IIpakTuueckue Aara wadposeLe
/1 Bcero U3YYCHUS ~ 00pa3oBaTeIIbHBIC
paboThI paboThl pecypehi
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 0 0 bubmorexa LHOK
https://m.edsoo.ru/ff0a5256

MIOATBEPKICHUS

2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1 0 0

3 Mopaenu TBEPAOTO, KUAKOTO U 1 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,

4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI | 0 0 bubnuotexa [JOK
BEILIECTBA HA OCHOBE MOJIOKEHU I https://m.edsoo.ru/ff0a540e
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH

bu6mmoreka [IOK

5 Kpucrannnueckue u amop¢Hble Tena 1 0 0 hitps:/m.cdsoo.ru/ff0a5800

6 CmauuBaHue M KallWJUTSIPHOCTb. | 0 0 bubnuoteka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

bubmuorexa [JOK

7 TemoBoe pacmupeHne u cxaTue 1 0 0 hitps-//m.edsoo.rw/ff0a5a26

g Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1 0 0 bubmuoreka [IOK
CKOPOCTBIO TEIJIOBOI'O ABUKEHUS YaCTHUI] https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsl ] 0 0 bubmuorexa [IOK
M3MEHEHUs] BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60

10 Bunael reruionepenaun 1 0 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTE€pPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"
12 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. bubmumoreka [IOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopatopuas pabora "HccnenoBanue
14 SIBJICIfI/IH TIE)EHJIO(I))6MeHa IIPU CMEIIMBAHUH bubmmorexa [TOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOPSIYE BOBI
Pacuer xonuuecTBa TEIIOTHI,
15 HE0OXO0IUMOTO ISl HATPEBAHUS TeIa U bubmmorexa [IOK
8 A p https://m.edsoo.ru/ff0a5a26
BBIJICTIIEMOr0 UM IPU OXJIAKICHUU
16 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yIEeIbHON TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHUE
18 KPUCTAJUIMYECKHUX TEJl. Y AeIbHast bubmmorexa [TOK
P A https://m.edsoo.ru/ff0a71d2
TEIJI0TA IUIABJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
yIEeIbHOM TEIUIOTHI TUIaBJIEHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. YneapHas Temiora
bu6nmmoreka [JOK
21 napooOpa3oBaHUs U KOHJEHCAIIUH.

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT

https://m.edsoo.ru/ff0a786¢




aTMoc(hepHOro JaBiIeHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas

bubmuoreka [JOK

22 abora "OnpeneneHre OTHOCUTEIIBHON
P pedt " https://m.edsoo.ru/ff0a7628
BJI&KHOCTH BO3/yXa
3 Pemenue 3agau Ha onpenenenue bubnunoreka [HOK
BJIYKHOCTH BO311yXa https://m.edsoo.ru/ff0a5a26
[TpuHIHIBI paOOTHI TETIIOBBIX
24 nsuraresneil. [laposas TypOuHa bubnmnorexa LIOK
- 1ap yp ' https://m.edsoo.ru/ff0a5a26
JIBuraTenb BHYTPEHHETO CTOPAaHUS
KIIJI TenmoBoro aurarens. TemnaoBeie
25 BUTATEJIM U 3aIUATA OKPYKaIOIIEH bubmorexa LHOK
A t Py m https://m.edsoo.ru/ff0a7c7¢c
cpelbl
26 3aKOH COXpaHEHUs U MIPEBPAICHUS bubnuorexa [JOK
SHEPIruH B TEIUIOBBIX MpoIeccax https://m.edsoo.ru/ff0a5a26
[ToaroroBka Kk KOHTPOIBHOUM paboTe MO
27 teme "TerioBbie ﬂzeHHﬂ I/I?I;)MCHCHI/IG bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHHI BEIIECTBa
KonTponbHas pabota mo Teme
28 "TennoBsle saBneHus. FI3MeHenue bubmmorexa [TOK
L " https://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSIHHI BEIIECTBA
79 Dnektpusanus Ten. [[Ba pona bubmuorexa [JOK
JJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a5a26
30 Ypoxk-uccienoBanue "IaeKTpU3ausi TEI bubnuorexa [JOK
WHIYKIWEH U IIPU CONTPUKOCHOBEHNH" https://m.edsoo.ru/ff0a5a26
a1 B3auMopeiicTBue 3apsyKeHHBIX TEIL. bubnmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
0 Dnektpuueckoe nose. HanpsixeHHOCTh bubmuotexa [JOK

3NEKTpUYecKOro noJjs. [Ipuamn

https://m.edsoo.ru/ff0a8a0a




CYIEPHO3UIINH ITEKTPUUECKUX MOJIeH

Hocutenu snekrpuyueckux 3apsjios.

bubmuorexa [JOK

33 0
DnemeHTapHbId 3apsia. CTpoeHrue atoMa https://m.edsoo.ru/ff0a5a26

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH 0 bubnuoreka [IOK
COXpAaHEHUs 3IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB 0 bubnunoreka [HOK
3JIEKTPUUECKUX 3apPsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBUSI €T0

36 cyliecTBOBaHMs. MIcTOUHUKM 0 bubmorexa LHOK

ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
bu6mmoreka [IOK

37 i 0
JICHCTBI DICKTPIHIECKOrO TOK https://m.edsoo.ru/ff0ad6b2
JlelicTBUA AIIEKTPUYECKOTO TOKA. Y POK-
uccienosanue "JleiicTBre bu6mmoreka [IOK

38 0,5
DJIEKTPUUYECKOTO 110JI Ha IPOBOJIHUKA U https://m.edsoo.ru/ff0a5a26
OUDJIEKTpUKA"

39 DNEeKTPUYECKUM TOK B METaJIJIaxX, 0 bubnmnoreka [JOK
JKHUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DnekTpruyeckas Lenb U €€ COCTaBHbIE 0 bubnnoreka [JOK
4acTHu https://m.edsoo.ru/ff0a5a26
Cuna Toka. JlaboparopHnas pabota

41 "U3mepeHue u peryampoBaHue CUIIbI 1 bubmmorexa [OK

°p perymmp https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTpUYECKOE HAIIPSKEHUE.

4 BoasT™metp. JIaGopaTopnas padota | bubmuorexa [JOK
"N3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a%¢ 14
HanpspkeHus"

43 ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE 0 bu6mmoreka [IOK




COITPOTUBJICHUEC BEIIECCTBA

ConpoTuBieHHE IPOBOAHUKA.
JlabGopaTopHas paboTa "3aBUCUMOCTh

https://m.edsoo.ru/ff0aa738

44 3IEKTPUYECKOTO CONPOTUBIICHUS 0,5 bubmmorexa LIOK
P P ’ https://m.edsoo.ru/ff0aa738
MIPOBOJHMKA OT €r0 JJINHBI, MIOIIAI!
MOIEPEYHOI0 CEUCHUS U MaTepuaia"

45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSKCHHUS. 0 bubnmoreka [JOK
3akoH OMa 1l yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas padota "Hccienopanme

46 3aBUCUMOCTH CHJIbI TOKA, UIYILIETO YePe3 1 bubnnoreka [JOK
pE3UCTOp, OT CONPOTUBICHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HaIpsKEHUs Ha pe3ucrope”

A7 [TocnenoBarenbHOE U MapaJLIEIBbHOE 0 bubnnoreka [JOK
COEIUHEHUS [IPOBOJTHUKOB https://m.edsoo.ru/ff0a5a26
JlaGopatopnas pabora "IIpoBepka

43 IIPAaBUJIA CII0KEHUS HANPSKEHUH NIPH | bubmmotexa LIOK
IOCJIEI0BATENBHOM COEINHEHNH JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"

Jlaboparopnas pabota "IIpoBepka
49 o aBI/II)J'Ia ,Z[IJ)'ISI CI/Ilj'ILI TOKa an/I ’ 1 bubmorexa LHOK
p p " https://m.edsoo.ru/ff0aadle
napajuieIbHOM CO€IMHEHUH PE3UCTOPOB
Pemenue 3amay Ha mpuMeHEHHE 3aKOHA
50 OmMa 11 pa3InyHOro COeIUHEHUS 0 bubmmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB

51 PaboTa 1 MOIITHOCTH AIEKTPHIECKOTO 0 bubnmnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenmna https://m.edsoo.ru/ff0ab124

57 JlaGopatopHnas pabota "Onpeznenenue | bubnuorexa [IOK

paGOTBI 1 MOIIHOCTH SJICKTPHUYCCKOI'O

https://m.edsoo.ru/ff0ab3e0




TOKA"

DJEeKTpUYECKUe eNu U MOTPeOnuTenn

bubmuoreka [JOK

53 DIIEKTPUUECKOI DHEPTUH B OBITY. 0
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOU paboTE MO

54 TeMe "DIIEKTPUUECKHE 3aps/Ibl. 0 bubmumoreka [IOK
3apspKeHHbBIC Tela U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTossHHBIN 2JIEKTpUYECKUN TOK"

KonTponbhas padota no teme

55 "DyekTpuuecKue 3apsabl. 3apsKeHHbBIC 0 bubnnoreka [JOK
Tella U UX B3aUMOJEHCTBHS. https://m.edsoo.ru/ff0abea8
[TocTosiHHBIH 31eKTpUYeCKuil TOK"

56 ITocTosiHHBIE MarHUTHI, X 0 bubmuorexa [JOK
B3aUMOJICHCTBHE https://m.edsoo.ru/ff0a5a26
Vpoxk-uccnenosanue "N3ydenue

57 MéIl)FHI/ITHOFO B3aHMO,HeI>'IC'}[,:PISI 1 bubmmorera [TOK

" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
MaraunTtHOe none. MarauTHoe 1moJjie
bu6mmoreka [IOK
58 3eMIId U ero 3HaueHue I >KU3HU Ha 0
https://m.edsoo.ru/ff0acOba
3emie
OmneiT OpcTena. MaraHuTHoe nose
59 DJIEKTPUUECKOTO TOKAa MarHuTHOE 10JI€e 0 bubmorexa LOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM

60 [IpuMeHeHne >EKTPOMarHiuTOB B 0 bubnmnoreka [JOK
TEXHUKE. https://m.edsoo.ru/ff0ac74a
DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

N bubnuotexa [JOK

61 Hcnonbs3oBanue 3neKTpoABUTaTENCH B 0,5

TEXHUYECKHUX YCTPOMCTBAX U Ha

https://m.edsoo.ru/ff0ac86¢




Tpancmopre. JlabopaTopHas padora
"KoHCTpyupoBaHH€e U U3y4eHUE paOOTHI
3ieKTpoaBUraresns"

OnbiTel Papazes. 3akoH

bu6nmmoreka [IOK

62 3JEKTPOMArHUTHOM MHAYKIuu. [IpaBuio 1 0 https://m.edsoo.ru/ff0a5a26
Jlenna
Onexrporerepatop. CriocoObl bubmmoreka [JOK
63 MOJIyYEHUS AIEKTPUUECKOI SHEPTUU. 1 0 https://m.edsoo.ru/ff0a5a26
DNEeKTPOCTaHIIMK Ha BO30OOHOBIIIEMBIX
HCTOYHUKAX SHEPTHH
[ToaroroBka Kk KOHTPOJIBHOU paboTE 1O Bbu6moteka [JOK
64 TeMe "DIIEKTPUYECKHE U MarHUTHbIE 1 0 https://m.edsoo.ru/ff0a5a26
ABJICHNA"
65 KonTponbhas padota no teme | 0 bubnuoreka [IOK
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PezepHblil ypok. Pabora ¢ TekcTamu 1o 1 0 bubnuoreka [IOK
teMe "TernoBble siBIeHUS" https://m.edsoo.ru/ffOacc5e
67 PesepBHblil ypok. Pabora ¢ Tekctamu 1o 1 0 bubnnorexka [JOK
teMe "[1oCTOSHHBIN 2IeKTpUUECKU TOK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblil ypok. Pabora ¢ Tekctamu 1o | 0
Teme "MaruuTHele siBIeHUS"
OBIHIEE KOJIMYECTBO YACOB 110 68 14.5

ITPOI'PAMME




9 KUIIACC

KonmuectBo yacoB

DNEeKTPOHHBIE U(PPOBBIE

Ne [ara
Tema ypoxa Koutponbnble  I[Ipaktuueckue o0pazoBaTenbHbIC
/o Bcero HU3y4YCHUS
paboThI paboThl pecypcbl

| MexaHnn4eckoe JBHKEHUE. 1 0 0 bubmuorexa [JOK
MarepuanbHas Touka https://m.edsoo.ru/ff0ad474

) Cucrema orcuera. OTHOCUTEILHOCTD 1 0 0 bu6mmoreka [IOK
MEXAHUYECKOTO JIBUKCHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsAMOJIMHEITHOE 1 0 bubnnoreka [JOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMonHeitHOe

4 BrokeHue. CpeiHssl U MTHOBEHHas 1 0 0 bubmorera [JOK
8 - ~pelt https://m.edsoo.ru/ff0ad19a
CKOPOCTb

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | 0 0 bubnnoreka [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO

6 aBHOYCKOPEHHOTO JIBIKEeHMs. ['paduk 1 0 0 bubmorexa HOK
p yeKop A 4P https://m.edsoo.ru/ff0ad19a
CKOPOCTH
JlaboparopHast pabora "OnpeneneHue

7 CKO peHI/IsI{) Tenall3 pu aBHopCKO €HHOM 1 0 1 bubmorexa HOK
yeKop pup . yeKop " https://m.edsoo.ru/ff0adb18
JBMKCHUH 110 HAKJIOHHOM TUIOCKOCTH

2 CBoOoanoe majgeHue Teia. OmbIThI | 0 0 bu6mmorexa [IOK
lanunes https://m.edsoo.ru/ff0ad19a
PaBHOMeEpHOE ABMXKEHUE IO

9 oKkpykHoCTH. Ilepron u yacrora | 0 0 bubnnorexka [JOK

oOpamenus. JInaeitHas u yrioBast
CKOpPOCTH

https://m.edsoo.ru/ff0ael76




bu6mmoreka [IOK

10 Hentpoctpemutesbiioe yexoperine https://m.edsoo.ru/ff0ad19a
N bubnmoreka [JOK
11 IIepBb1it 3ak0oH HproToHa. BexkTop cuiibl hitps://m.edsoo.ru/ff0ac6 12
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHopelicTByrOIIAs cruita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herorona. Cynepno3unus bubnunoreka [HOK
CHUII https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB bubnuorexa [JOK
Hprorona https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
1 . r
> Cuna yupyrocti. 3akon Iyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amaq mo teme «Cuna bu6mmoreka [IOK
YIIPYTOCTH» https://m.edsoo.ru/ff0aeca2
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTH HPYKUHBI https://m.edsoo.ru/ffO0ace28
bu6mmoreka [JOK
18 Chita TpeHHs https://m.edsoo.ru/ff0af738
19 P ad 1o teMe «Cuia TpeHUs» bubmmorexa [TOK
CHICHIE 33k atp https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
20 '
Kod(hpurmenTa TpeHHs CKOJIbKECHUS' https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no reme "3aKkoHbI
21 H Ha CII[/IJ'Ia tu. Cuna bubmorexa HOK
LIOTO” ' YHPYrocTH. https://m.edsoo.ru/ff0afb8e
TpeHus
Cua TsSHKeCTH U 3aKOH BCEMHUPHOTO
p bu6mmorexa [IOK
22 TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

naacHus

https://m.edsoo.ru/ff0af044




Ypok-koHpepenius "JIBuxeHue Ten

bu6mmoreka [IOK

23 BOKPYT TPaBiTaltoRHoro Hettpa https://m.edsoo.ru/ff0af044
(Conneunas cucrema). 'amaktuku"

Pewenne 3amau no reme "Cuiia TsxecTu bubmmoreka [JOK

24 "

U 3aKOH BCEMUPHOTI0 TATOTEHUS https://m.edsoo.ru/ff0af5f8

25 IlepBast KOcMHUYeCKas CKOPOCTh. Bbub6anorexa IHOK
HeBecomocThb U neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.

26 AbcomoTHO TBEpAOE Teno. PaBHOBecHe bubnnoreka [JOK
TBEPAOTO TeJA C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalieHus

bubmuorexa [JOK

2 M .

! OMeHT cititbt. Lentp Tsnkect https://m.edsoo.ru/ff0af044

)3 Pemenue 3agaq mo reme "MOMEHT CHJIBIL. bubmuorexa [JOK
Hentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 T 1\/)11 "MexaHI/IquK(I))e BI/I)I(CEI/IC bubmorexa HOK

eMe . g ’ https://m.edsoo.ru/ff0b0408
Bzaumoneiictue Ten"
Kontponbnas paboTa mo teme
30 "™ ;[(IE)IHI/I‘{ K(E)e BIDKCHUE bubmorexa HOK
© ?C g ' https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten"
Nmnynbe Tena. UMimynbse cuitbl. 3aKoH
31 COX ZHeHI/ISI AMII Jn,}c]a Yapyroe u bubmorera [JOK
P YIbER S TPV https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBHE

1 Pemenue 3amad mo treme "3akoH bubmuorexa [JOK
COXpaHEHUs UMIyJibca' https://m.edsoo.ru/ff0b096¢c

3 VYpoxk-koHpepenuus "PeakTuBHOE

JBUKEHHE B IPUPOJE U TEXHUKE"




bu6mmoreka [IOK

34 M 0
CRAHMHCCRA paboTa 1 MOMHOCTE https:/m.edsoo.ru/ff0b0a84
35 Pabota cuitbl TSDKECTH, CUITBI YIIPYTOCTH bubnunoreka [HOK
U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora «OnpeneneHue
36 paboOTHI CHIIBI TPEHHS TIPH PABHOMEPHOM bubnunoreka [HOK
JBH>KEHUU TeJla 10 TOPU30HTAIBLHON https://m.edsoo.ru/ff0b0db8
MMOBEPXHOCTH»
37 CBsi3b DHEPrUH U PAOOTHI. bubnuorexa [JOK
IToreHumansHast SHEPrUs https://m.edsoo.ru/ffO0b0db8
18 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETHUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B MEXAHUKE
40 Jlaboparopnas padota «13yuenue bubnuotexa [JOK
3aKOHA COXPAaHEHUS DHEPIUM» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €T0 bu6mmoreka [JOK
XapaKTEepUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHus. BeiHyXIeHHBIC bubnunoreka [JOK
koJjiebanus1. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryecKkuil ¥ py>KUHHBIA bubnnoreka [JOK
MasTHUKH https://m.edsoo.ru/ffOb0db8
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/a Kojie0baHuH MOABEIIEHHOTO K bubmmorexa [TOK
pros ! https:/m.edsoo.ru/ff0b197a
HUTH TPy3a OT IJTUHBI HUTH
45 IIpeBpamienue sHepruu npu bubmuoreka [IOK
MEXaHHUYECKUX KOICOAHMSIX https://m.edsoo.ru/ff0b0db8
46 JlaGopatopHnas pabota «OnpeneneHue bubnnorexka [JOK

9acTOTHI U TIeproIa KojaebaHui

https://m.edsoo.ru/ffOblaec




MATEMAaTHYCCKOIro MassTHHUKa»

Jlaboparopnas pabota «M3mepenue

bubmuorexa [JOK

47
YCKOPEHHSI CBOOOTHOTO TIAJICHUS https://m.edsoo.ru/ffOb197a
Mexanunueckue BojaHbl. CBOMCTBA
bu6mmoreka [IOK
48 MeXaHU4YeCKUX BOJH. [IpononbHbIe U
https://m.edsoo.ru/ff0b21fe
MONEPEYHbIE BOJIHbI
Ypoxk-kondepenuns ""MexaHn4eckue bubnnoreka [JOK
49 BOJIHBI B TBEPIOM Telle. https://m.edsoo.ru/ffOb21fe
CeiicMuyeckue BOJHBI"
3Byk. PacnipocTpaneHne u OTpaskeHUE bubnuorexa TIOK
50 3ByKa https://m.edsoo.ru/ffOb21fe
51 Vpoxk-uccnenosanue "Habmronenue bubmorexa [OK
3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI" https://m.edsoo.ru/ff0b2 1fe
55 ['POMKOCTB 3ByKa M BBICOTA TOHA. bubmorexa IIOK
AKyCTHYECKHiT pe30HaHC https://m.edsoo.ru/ffOb2 1fe
53 Ypok-koHpepeHnius "YIbpTpa3sByK U bubnunoreka [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
" bu6mmoreka [JOK
54 TeMe "3aKOHBI COXPaHEHHSI.
" https://m.edsoo.ru/ff0b25t0
Mexanuueckue KoueOaHus ¥ BOJTHBI
KonrtponbHas pabota no reme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KoieOaHus
Y BOJIHBI"
56 DJIEKTPOMAarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBHIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH bubnmoreka [JOK




https://m.edsoo.ru/ff0b2abe

Ypok-kouhepennus "llkana
3JEKTPOMArHUTHBIX BOJIH.

bu6mmoreka [JOK

58
Hcnons30Banue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJISL COTOBOM CcBs13H"
VYpoxk-uccienopanue "M3yueHune CBOWCTB
bu6mmoreka [IOK
59 AJICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOHIIEHOTO TeIe(oHa
Pemenue 3amau Ha onpeeacHue
. bubnuorexa [JOK
60 YaCTOTHI ¥ JUTUHBI JICKTPOMArHUTHOM
https://m.edsoo.ru/ff0b2c6c
BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBeTa.
61 CkopocTh cBeTa. BotHOBEIE CBOiCTBA bubmmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIIpOCTpaHEHHUE CBETA. 3aTMEHUS bubmmnorexa [IOK
pactipoctp ' hitps://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETA. 3epKaia.
63 Pemrenue 3amay Ha IpUMEHEHNE 3aKOHA bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
OTpa)KEHUs CBETA
64 IIpenomiienune cBeta. 3aKkoH bubnnorexka [JOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonp3oBaHue IIOJIHOTO BHYTPEHHETO bubmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpa)K€HUs B ONTUYECKUX CBETOBOAAX
JlabopaTtopHas pabota "HcciaenoBanue
bu6mmoreka [JOK
66 3aBUCHMOCTH YIJla IPEIOMIICHUS

CBC€TOBOT'O JIyda OT yIJjla MaJACHUA Ha

https://m.edsoo.ru/ffOb3c5c




nn

rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPaKEHUS: bubmmorexa LIOK
yip P o https://m.edsoo.ru/ff0b3c5¢
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b
bubmuorexa [JOK
68 JI .0 e
VISP SATTIHCCIA CHITA JHHED! https://m.edsoo.nu/ffOb3f2¢
bubmuorexa [JOK
6 I1 0 i
? OCTPOCHHE HIODPWICHITH B JHH3aX https:/m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenenenue
70 box EHori aCSTO}IHI/IH u OI:ITII[/IquKOﬁ bubmorexa LHOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIEH IMH3BI
71 Ypok-koHpepeHmus "OnTudeckue bubnuorexa [JOK
JUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6mmoreka [JOK
72 I'na3 kak o ecKasi CUCTeMa. 3peHue
13 KAIC OTITHHCCKA CHETEMA. SpEtit https://m.edsoo.ru/ff0b4684
7 VYpok-koHpepenuus "JlepexTsl 3peHus. bubnuoreka [IOK
Kaxk coxpanuts 3penue"” https://m.edsoo.ru/ff0b4684
Pa3noxxeHue 6enoro csera B CIEKT.
74 Omnebitel HetoToHna. Cnoxenue bubmmorexa [TOK
) https://m.edsoo.ru/ffOcOfdc
CHEKTPaJbHBIX I[BETOB. Jlucmiepcus cBeTa
75 JlaGopatopnas pabdora "OnbIT O bubnnorexka [JOK
pa3noxeHuto Oenoro cBera B CHeKTp" https://m.edsoo.ru/ffO0cOe2a
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: Iucrepcusi, uHTeppepeHus 1 bubmmorexa [OK
- AMCHIEpEIL, HHTEPOCPEHll https://m.edsoo.ru/f0b4684
mudpakims
77 OmnsiTel Pe3epdopaa u rianerapHas bubnmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa




I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

bu6mmoreka [IOK

7 atomoM. KBaHTel. JInHelHyaThIie CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 VYpok-nipaktukym "Habmtonenue bubmmoreka [JOK
CIIEKTPOB UCITYyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIILI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
32 Ctpoenue atomuoro siipa. Hykinonnas bubauorexa LHOK
MoJesb https://m.edsoo.ru/ff0c18ac
bubnnorexa [HOK
83 PanuoaxTtuBHbIe peBpaiienus. M3oTormnbl https://m.edsoclfru/ffOC1a14
24 Pemenue 3agau o teme: bubmuorexa [JOK
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOc1b4a
bubnnoreka [JOK
85 Heprox monypacnaza https://m.edsogru/ffOc1b4a
VYpok-koH(pepenuus "PagnoakTuBHbIE
86 H3IjIytIeHm(1b Bpnp;pozle, MI;JII/IIII/IHG, bubmorexa HOK
TextKe” https://m.edsoo.ru/ff0c2126
g7 SnepHble peakiy. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58
28 DHeprusi CBA3U aTOMHBIX siep. CBsi3b bubnuoreka [JOK
MaccChl ¥ DHEPTUHA https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3amau mo reme "Anepueie bubmuorexa [JOK
peakuun" https://m.edsoo.ru/ffOc1b4a
90 Peakuuu cunTesa u nenenus saep. bubnuorexa [JOK
Ucrounuku sHeprun CosHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypoxk-koHpepennus "Anepras
91 3IipreTHK(£. r;[eﬁI(I:TBI/Iﬂ Sazl/loaKTI/IBHLIX bubmmorexa [OK

W3JIy4EHU! Ha )KUBbIE OPraHU3MbI"

https://m.edsoo.ru/ffOclbda




[ToaroroBka K KOHTPOJILHOM pabOTE MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"
KontponbHas paboTa mo teme
03 "DNEeKTpOMarHUuTHOE MOJIE.
DneKTpoMarHuTHeIe BoJHBI. KBaHTOBBIE
SIBJICHUS"
[ToBTOpEeHME, 0000IICHNE.
94 JIaGoparopHble pabdOTEI IO KypC bubnnorexa LIOK
" p pu p " ypey https://m.edsoo.ru/ff0c245a
Bsaumoneiictsue ten
[ToBTrOopenue, o6o0menue. Pemenne
95 aCUETHBIX U KaYECTBEHHBIX 3a71a4 10 bubmmorera [TOK
P " " https://m.edsoo.ru/ff0c2572
Teme "TernoBbie MPOIEeCCh
[ToBTOpenue, 06o61eHue. Pemenue
96 AaCYETHBIX M KQUYECTBEHHBIX 3aa4 I10 bubmorexa LHOK
P " “n https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenaoBeIX ABUTATENIEH
[ToBTOpenue, 06o61eHue. Pemenue
97 aCYETHBIX M KQUYECTBEHHBIX 3a1a4 I10 bubmmorexa [IOK
p " Jj https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
IToBTOpenue, o6o0IIEHNE.
98 JIaGopatopHble pabOTEI IO KypC bubnnorexa LIOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJIEHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI COXPaHEHUS bubmmorera [IOK
" P https://m.edsoo.ru/ff0c2d6a
B MEXaHHUKE
100 [ToBTOpenue, o600meHne. Pabora ¢ bu6mmorexa [IOK

Texkctamu 110 Teme "Konebanus 1 BOJIHBL"

https://m.edsoo.ru/ff0c2e82




[ToBTOpenue, o600meHne. Pabora ¢

bu6mmoreka [IOK

101 TekcTaMu 110 TeMe "CBETOBBIC ABICHUS" ! 0 https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMmu 110 Teme "KBaHToBas u 1 0
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

IMPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
- Ousuka 7 xnacc: yaeonuk /A.B.I1€peimkun, E.M. I'yrauk - M., lpoda 2021 r.;

- ®usuka 8 kiacc: yueOHuk /A.B.I1éppiukun, E.M. I'yrauk - M., Ipoda 2021 r.;
- ®wuswnka 9 knacc: yueonuk /A.B.I1épeimkun, E.M. 'yrauk - M., JIpoda 2018 r.;

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

bu6mmoteka IIOK https://m.edsoo.ru

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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