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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBAHUH K pe3yslbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHuws W KoHIenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HalpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOH I'paMOTHOCTH OOYYalOUIMXCS M OpraHU3alMI0 H3yd4eHUs (QU3MKK Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmuzauuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHbIX y4EOHBIX MPEJMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeiesieHHe ydeOHOro MaTepualia 1o rojam
o0ydeHus:i (1Mo Kjiaccam), NpenjgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEpKaHUSA M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no ¢usuke pazpaboraHa ¢ HEIbI0 OKA3aHUS METOJMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusmka gBISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
HOCKOJIbKY (pU3MUEcKUe 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3ydaeMbIX XHUMHUEH,
Ouonoruelt, actpoHoMuer U (puznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
IIO3HAHUS, TO €CTh CI10C00a NOJIYYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa M3 IIaBHBIX 3ajad (U3NUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTB!
® HAay4HO OOBSICHSTDH SIBICHUS;
® OIIEHUWBaTh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA IS
MIOJIy4€HUS BBIBOJIOB.
[lenu wm3yueHuss QU3MKM HA YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs ONpEAETICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00I111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsemienust Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOoJle TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O PO (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JallbHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

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

o0pa3oBaHus 00ECIIEUNBACTCS PELUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIOJTHATH  OIBITHI,
nabopaTtopHble Pa0OTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;

® 3HAKOMCTBO CcO cdepaMu IpodhecCHOHATBLHON AESITeIbHOCTH, CBI3aHHBIMU C (PU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapaKTep, YUYUTENb JelaeT BHIOOP MPOBEIEHHUS JTa0OpaTOPHBIX padoOT H
OTIBITOB C YU4ETOM UHIUBUIYAIBHBIX OCOOCHHOCTEH 00yUYaroImMXCs, CIIUCKA YKCIIEPUMEHTATBHBIX
3a/laHui, MpesiaraeéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa M0 (PU3UKE.

KoHTponb ¥ OIleHKa pe3ylnbTaTOB OCBOEHHUS YUeOHOW IUCIMIUIUHBI OCYIIECTBISETCS
MIpErno/iaBaTesieM B MpoIlecce MPOBEICHUS JTa0OPaTOPHBIX pabdOT, TECTUPOBAHMS, KOHTPOIBHBIX
paboT, NMAarHOCTUYECKUX pabOT, a TaKKe BBHITIOJHEHHUS OOYYarOUUMUCA WHIANBUIYaTbHBIX
3aJ]aHUM, IPOEKTOB, UCCIIEIOBAHUM.

COJAEP/)KAHUE OBYYEHUA
7 KIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpuOOpHI.
ITorpemHocTs n3MepeHuid. MexayHapoaHas CUCTeMa €IMHHII.

Kak ¢usmuka u apyrue ecTtecTBeHHbIE HAyKM M3Yy4aroT Mpupony. EcTecTBeHHOHAy4YHBII
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,



SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHEeHHe HalmogaemMoro sBieHus. Omnucanue
(GU3NUECKUX SBICHHUH C TTOMOILIBIO MOJAETICH.
Hemoncmpayuu.
1. Mexanuueckue, TEIIOBBIE, JICKTPUUECKHUE, MAarHUTHBIEC, CBETOBBIC SIBJICHHUSI.
2. ®usnueckue MpuOOPHI U MpOLEAYypa MPSAMbIX U3MEPEHUN aHATIOTOBBIM M IU(POBBIM
npudopom.
Jlabopamopuvie pabomol u onvimol.
Omnpenenenue HEHbl JeIeHUs HIKaIbl K3MEPUTEIHLHOTO MPUOOpa.
N3MepeHne paccTosiHUM.
N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.
Onpenenenue pasMepoOB MabIX TEN.
W3mepenne TeMrepaTypbl NOpHU IIOMOIIM KUAKOCTHOTO TEPMOMETpAa U JAaTyMKa
TEMIIEpaTypBhl.
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6. IlpoBeneHue wucCIIeOBaHHUS IO TMPOBEPKE THIIOTE3bI: JAIBHOCTh MOJIETA INAPHKA,
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEIeHUS 0 CTPOEHHHU BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLIUE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBwxkenue yactuil BemniecTBa. CBSI3b CKOPOCTH JABMIXKEHHUS YACTUI[ C TEMIIEPATYpOM.
bpoynosckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHHE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEGHHUE Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTayinyeckux) Tea. B3auMocBs3b MEXJy CBONCTBaAaMHM BEUIECTB B Pa3HbIX arperarHbixX

COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJBL.

Hemoncmpayuu.

1. HabGmronenne 6pOyHOBCKOTO JIBUYKEHUSI.

2. Habmopenue nudpdysun.

3. Habmronenue sBineHM, 0OBACHIIOMMXCS NPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHUI]

BEILIECTBA.

Jlabopamopnuvie padbomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSJIOB (C MCIOJIb30BaHUEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEMJIOBOTO PaCIIMPEHHs ra30B.

3. OmbITHI M0 0OHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO TPUTSIKEHHSL.

Pa3znen 3. /IBu:keHue U B3aUMOIeiicTBHE TeJl.

Mexannueckoe JBUKEHHME. PaBHOMEpHOE M HEpaBHOMEpHOE JBHkEHHE. (CKOpOCTb.
Cpenssist cKOpoCTb TPY HEPAaBHOMEPHOM JBMKEHUM. Pacd€T MyTH ¥ BpEMEHU IBUKEHUS.

SlBenne wHepuMH. 3aKOH WHEpUMU. B3anmmopencTBHE Ten Kak NPUYMHA W3MEHEHUS
CKOPOCTH JIBWKeHHUS Teld. Macca kak Mepa MHEpTHOCTH Tena. [lnoTtHocTh BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCTBA.

Cuna kak XxapakTepucTuka B3aumojeicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
N3Mepenne cuiibl ¢ OMOIIBIO TUHAMOMETpa. SIBIIeHWE TIATOTeHWs W cuja Tsoxectu. Cuita
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocts. CiiokeHHE CHWII, HalpPaBJIEHHBIX I10
onHOI npsmoii. PaBHozaelcTByronas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.



Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3MmepeHune ckopocTu NPSIMOIMHENHOTO ABMYKEHUS.

HaburoneHue sBjaeHUS] MHEPLUH.

Habmroienue n3aMeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEI.

CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlaﬁopamopnue padomul u onvimol.

1. Ompenenenrie CKOpPOCTH PABHOMEPHOTO JABIXKEHUS (LIapUKa B HKHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WM LIapuKa MO0 HAKIOHHOM
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IJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TeNa.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsDKeHus (aedopmanuu) NpyKUHBI OT

IIPUJIOKEHHOM CHJIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBlieHus. [{aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['miapocratudeckuit  mapagokc. CooOmaromnuecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI Hal YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTypHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEpPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAKMBAIOLIEH CHUIIbI BECY BHITECHEHHOM KHIKOCTH.

VYcnoBue 1utaBaHMs TeN: IJIaBaHUE WM TOTPY)KEHUWE Tel B 3aBUCHUMOCTH OT
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COOTHOIIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOM B JKUIKOCTh
YacTH TeJna.

2. OmpeneneHue BBITAJTKUBAIONIECH CWIIBI, JICHCTBYIONICH Ha TEJIO, IMOTPYKEHHOE B
KUJKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIONICH CHUJIBI, JCUCTBYIOIIEH Ha Telo B
JKUJIKOCTH, OT MacCHI TeJa.



4. OnbIThI, TEMOHCTPUPYIONINE 3aBUCUMOCTh BBITAJKMBAIONIEH CHJIIBI, IEUCTBYIOMIECH Ha
TEJIO B ’KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUJKOCTh YaCTH TeJla U OT TIOTHOCTH
KHUJKOCTH.

5. KoncrpyupoBanue apeomMeTpa WIM KOHCTPYHPOBAaHUE JIOJKH W OIpeneieHue eé

rPY30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeprusi.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TOE€ MPABUIIO» MEXaHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUManbHas dHeprusd. [IpeBpaieHue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie padbomot u onvimol.

1. Onpenenenue pa®OThl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO

TOPU30HTAIILHOM TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
3. Usmepenne KII/] Hak1OHHOHN TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHMS BemlecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHNE CBOWMCTB ra3oB, )KUIKOCTEH 1 TBEPABIX T€N HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHWE M KanWUIApHbIE siBleHUs. TeroBoe
pacuImpeHme u cxxartue.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHUS YacCTHIIL.
Buytpennsis aHeprus. CnocoObl W3MEHEHHUsT BHYTPEHHEW OJHEpPruM: TeIuionepenavya u
coBeplieHre padboThl. Buapl Teronepenaun: TeriIonpOBOAHOCT, KOHBEKITUS, H3ITYYECHHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [InmaBneHue u OTBEplIeBaHHE KPUCTATTMYECKUX
BElIeCTB. YaenpHas Temiuora ruiaBneHus. [lapooOpa3zoBanume u KoHjaeHcarus. VcmapeHue.
Kunenue. YnaenbHas Ttemnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIEpaTypbl KWIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuamuner pabotel TemnoBeix aAurareneit KIIJ[ temmoBoro nBurarens. TermmoBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aK0H COXpaHEHUs U IPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MPOIECcaXx.

Hemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue nuddy3un.



Habmroienue siBieHnii cMauuBaHUsI U KaWUISIPHBIX SIBJICHUI.

Habmroienne TemnoBoro paciupeHus Ted.

V3MeHeHre naBlieHUs Ta3a MPU U3MEHEHUHN 00bEMa U HArPEBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3mMepeHus TeMiepaTypsl.

Bunb! Teruionepenayn.

OxaxkJIeHue MpU COBEPILIEHUU PabOTHI.

HarpeBanue nipu coBepiieHUN padOThl BHEITHUMU CHIIAMHU.

10 CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

11. HaOroneHue KUIEHUS.

12. HaGnroieHre TOCTOSTHCTBA TEMITepPaTyphl IPH TIJIABJICHUU.

13. Monenu TeIIoBBIX IBUTATEIICH.

Jlabopamopuwvie padbomot u onvimol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MIPUTSKEHUSL.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OMBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJICHHS BO3JlyXa OT €ro o0béMa u

HarpeBaHUs WM OXJIKICHUS.

6. IlpoBepka TrHUIOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEPrHM Tella B pe3ysbTare TeIulonepenadn 1
paboThl BHEIITHUX CHII.

8. HccnenoBanue sSBJICHHS TEIDIOOOMEHA ITPH CMEITMBAHUK XOJIOJHOM U TOPSYCH BOJIBI.
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9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW TMpU TEIJIOOOMEHE C
HArpeThiM METAITMYECKUM LIUITUHAPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapEeHHS.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI MJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onextpuzanus Tena. J[Ba poja aleKTpUYeCKUX 3apsiioB. B3zaumonelcTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJCUCTBHS 3apsOKEHHBIX TENl OT BEIHMYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onektpuueckoe nosne. Hanpsx€HHOCTh 3nekTprueckoro nois. [IpuHuun cynepnozunuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTApPHBIN 3ieKkTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DONeKTpUYecKUi TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouyHMKH
MOCTOSIHHOTO TOKa. JIeHMCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampsbkeHune. ComnpoTHBIIEHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma [  ydacTka ILEenu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AyIeKTpUUYEecKOro Toka. 3akoH Jlkoyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHE.



[TocTostHHBIE MarHuThl. B3amMopaelcTBME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMIIM U €ro 3Ha4eHHe s *KU3HU Ha 3emuie. OnbIT Dpcerena. MaruutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO TokKa. Vcnosb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHOM  uHAyKuuu. IlpaBwio  JleHua.
Onekrporenepatop. CrocoObl TOMyYEHUS DIIEKTPUYECKOW SHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHHU.

Hemoncmpayuu.

DneKkTpusanus Ted.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DIIeKTpOCTaTUYECKast UHTYKLIHS.

3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.
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JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHUI TOK B )KHIKOCTH.
. "'a30BBbIit pazps.
. U3sMepeHue cuibl ToKka aMIepMeTpoM.
. U3mepenne 31eKTpUYeCcKOro HaIpsKEHUs BOJIBTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3anmoeiicTBre MOCTOSHHBIX MArHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHHs MOJIFOCOB MAarHUTA.
. MopenvpoBaHue MarHUTHBIX TIOJIEH MOCTOSTHHBIX MAarHUTOB.
. OmeIT OpcTena.
. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.
. JleficTBMe MarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM.
. DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJI€HUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuvie padbomot u onvimol.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TeNl MHAYKIHUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKYU U IUDJIEKTPUKH.
CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOM TN MOCTOSHHOTO TOKA.
W3mepeHue u peryJInpoBaHHUe CUIIbI TOKA.
N3mepenue u peryaupoBaHue HAIPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa U HaNpsKEHUs Ha PE3UCTOPE.
7. OneITel, JEMOHCTPHUPYIOUIHE  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
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IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAJU IONEPEUYHOr0 CEYEHHS U MaTepHala.
8. IlpoBepka mpaBuia CIOXKEHHUS HANPSOHKEHUH NPU IOCIEAOBATEILHOM COEIMHEHUH
JIBYX PE3UCTOPOB.



9. IIpoBepka mpaBuia Juis CUIIbI TOKA MPH NapauIeIbHOM COETUHEHUN PE3UCTOPOB.

10. Omnpenenenrie pabOTHI ANMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MJYLIET0 Yepe3 JaMIO4Ky, OT HaIpPS)KEHUS
Ha Hel.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. 3yueHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUH U
paszeneHuu.

16. UccnenoBanue ACUCTBUS 3JICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKa U HallpaBJIEHUS TOKA B KaTYILKeE.

18. M3yuenue aelcTBUS MarHUTHOTO I10JIS1 HA IPOBOJIHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue padboThl SJIEKTPOIBUTATEISL.

20. Uzmepenne KI1J] anexkTpoaBUraTenbHON YCTAHOBKH.

21. OnbITEl 10 MCCIIEOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM HMHIYKIMU: HCCIICOBAaHHE
U3MEHEHUI 3HAUEHUs U HalpaBJICHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe nuxkeHue. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOrO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe nABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOpPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBHKEHUE 1O OKpykHOCTU. Ilepnon m uyactora oOpamienus. Jluneitnas u
YIII0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHUE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Hetorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHN CHUIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHHs: cuila TPEHUs CKOJIBKEHHsI, CHUJIa TPEHHS
IIOKOS1, APYTUE BUBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO MaJeHusl.
JBuxenne 1ianer Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. HeBecomocth u
IIepPErpy3KH.

PaBHOBecue maTepuanbHON Touku. AOCOMOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEINIEHHON OCBIO BpaueHus. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenne ummynbsca. MMmynbe cuiibl. 3aKOH COXPAHEHMS! HWMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckass pabota U MOUIHOCTb. Pabora cui TspKecTH, ynpyroctu, TpeHus. CBsi3zb
Hepruu u pabothl. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTreHumanpHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.



2. CpaBHeHHE IMyTeH W TPACKTOPUM JBHXKEHUSI OJHOTO M TOTO K€ Telda OTHOCUTEIHHO
pPa3HBIX TEJI OTCYETA.

W3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUSI.

HccenenoBanue Npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHUS.

Habmroienue 1BH>KEHUs Tella 0 OKPYKHOCTH.

HabumroneHne MexaHMUuecKuX SIBJICHUN, IPOUCXOJAIINX B cucteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKCHHH OTHOCUTENIFHO KaOMHETa (PH3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MAcCChl TeJIa U ACHCTBYIOLIECH HA HErO CUIIBIL.

8. HalGmroneHnue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.

9. H3meneHwue Beca Tesa Npy yCKOPEHHOM JIBHKEHHH.

10. Ilepenaya umMmnysbca MpyU B3aUMOJICHCTBUHU Tell.

11. TIpeoOpa3oBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEJl.

12. CoxpaHenue uMIysbca Py HEYIPYroM B3aUMOJACHCTBUH.

13. Coxpanenue UMIysbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGumroieHne peakTUBHOTO JBUKEHHUSL.

15. CoxpaHeHue MexaHU4eCKO SHEPTUH MPU CBOOOIHOM Ia/ICHUU.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUU MU ABMXKEHUH Tella O]l ACHCTBUEM MPY>KUHBL.
Jlabopamopnwvie padbomot u onvimol.

1. KoHncrpyupoBaHue TpakTa JUlsl pa3roHa M JajdbHEWIIEro PaBHOMEPHOIO JBUKECHUS

SIS

[IapUKA WK TEJISKKH.

2. OmpeneneHue CpeAHEH CKOPOCTU CKOJBbXKEHHUS Opycka WM ABWKCHHS LIapuKa IO
HAKJIOHHOM TJIOCKOCTH.

3. Ompenenenne YCKOpPEHHS Tejla TMPH PaBHOYCKOPEHHOM JIBIDKEHUHM [0 HAKIOHHOW
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBHXKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THUMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJbHOU
CKOPOCTH IYTH OTHOCSTCS KakK psJ HEUETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJbHOTO
JTaBJICHMUSL.

7. Omnpenenenue k03 PUIHEHTA TPEHUS CKOIBKEHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue paOOTBI CWJIBI TPEHHWS TP PABHOMEPHOM JBW)KCHHH Telia TIO

TOPU3OHTAIILHON TTOBEPXHOCTH.
10. Ompenenenrie pabOTHl CHUIIBI YOPYTOCTH TpPU MOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydenne 3akoHA COXPAHEHUS SHEPTHH.

Pazgen 9. Mexannuyeckue Koje0aHusi M BOJIHBI.

KonebarenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHWIA: MEpPHOJ, 4acToTa,
aMmruTyna. MaremaTMuecKui W NpPYKUHHBIM MasTHUKHU. [IpeBpaiieHne 5sHeprum mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxaromue konebanus. BeiHykneHHble koneOanus. Pesonanc. MexaHuyeckue BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJHbI B TBEPAOM TEJE, CEICMUYECKHE BOTHBI.

3Byk. ['pomMKkoCTb 3ByKa 1 BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

©



Hemoncmpayuu.

Habmonenue xonebanuii Ten moJ AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOmnroneHnue BbIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

PacnpocTpanenue npooibHbIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

Haburonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHUYECKHI1 pe30HaHC.

JIaﬁopamopnbte pabomot u onvimol.

1. Omnpenenenue 4acTOThI U EPHOAA KOJIEOAHUH MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U Ieproa KojaeOaH i MPYy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TEpHOAa KoJeOaHUI TMOIBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH INE€PHUOJA KOJEOAHUM MPYKUHHOI'O MAasATHHUKA OT MaccChl
rpysa.

5. IlpoBepka He3aBUCHMMOCTU IepHOAa KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbITel, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh Iepuoja KojleOaHWi MPYXKHHHOTO

ok wn Pk

MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs: CBOOOIHOTO MaleHUs.

Pa3zpgen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHUTHOE TMoJie. ODJIeKTPOMarHuTHbIE BOJHBL. CBOMCTBA 3IEKTPOMArHUTHBIX
BouH. lIkasa 31eKTpoMarHuTHbIX BOJH. Mcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBa CBETA.

Jlabopamopuvie padomol u onvimel.

1. H3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C OMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenns Connua u JIynel. Otpakenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Tpenomiienne cBera. 3aKOH IpenoMiieHus cBeTa. I1olHOe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHnEe OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOAAX.

Jlunza. Xox myweil B numH3e. Onruueckas cucrema (oToamnmnapara, MHUKpPOCKONa M
Tesneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CliojkeHNe CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cpera.
[Tonryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xon styuelt B coOuparomeit Junse.
XoJ Tydeil B pacCEenBarOIIEH JIMH3E.

No akwnNE



8. Tlomydenue n300paXkeHU ¢ TOMOIIBIO JINH3.

9. IIpunuun neiictBus ¢oroanmnapara, MUKPOCKOTNA U TEIECKOIIA.

10. Mogens rinasa.

11. Paznoxenue 06emoro cBeTa B CIIEKTD.

12. Tlony4eHue 0enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIiIa OTPa)KEHHUS CBETOBOT'O JIyda OT YIJia MMaJeHHUS.
2. H3ydeHue xapaKkTepUCTHK H300paXKCHUs TIPEAMETa B INIOCKOM 3epKaJle.

3. MHccrenoBanue 3aBUCUMOCTH yIJia MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHHs Ha
TPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAIOLICH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS H ONITUYECKOMN CHJIBI COOMPAFOIICH JINH3BIL.
OnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

N o ok

OnpIThl MO BOCHPUATHIO LIBETA MPEIMETOB NPU UX HAOIIOAEHUU 4Yepe3 LIBETOBBIC
(UIBTPBIL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiThl Pesepdopna u nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamunoaktuBHOCTE. Aunbda, Oera- m ramma-m3nydeHus. CTpOCHHE aTOMHOTO sijipa.
Hyknonnas Mozens atomMHoro sjapa. M3zoromsl. PaagnoaktuBHble mpeBpaieHus. Ilepuon
HOJIypaciaja aTOMHBIX siiep.

SAnepHble peakuy. 3aKOHbI COXpPaHEHUs 3aps0BOIO U MAacCOBOI'O YMCEN. DHEPrus CBSA3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakumu cuHte3a u aeneHus sjep. Mcrounuku
sHepruu CoisiHIa U 3BE3 1.

SAnepnas sHepreruka. /leificTBus pagoaKTUBHBIX U3YyYEHUIN HA KHUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CrexTpbl U3JIy4€HUs U TOTJIOMICHHUS.
CrieKTphl pa3IMYHbIX I'a30B.

CrnekTp BopopoJa.

Habmonenue tpekoB B kamepe BusbcoHa.
Pabora cuéTunka HOHU3UPYIOMIMNX U3TYUECHU.

ok own

Perucrparus uzinyyeHus IpupoIHBIX MUHEPAJIOB U TPOAYKTOB.

.]Iaﬁopamopubte padomol u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3TYUECHHUS.

2. HWccnemoBanue TPEKOB: WM3MEpPEHUE JHEPTMHM YACTHIBI 110 TOPMO3HOMY IYTH (I10

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO QOHA.

IHoBTOpPUTEIBHO-000011Ia10 LM MOYJIb.

[ToBTOpHUTENBEHO-0000IIAOMIMN  MOAY/Ab MpelHa3HaueH [UIsi CUCTeMaTH3aluu U
0000111eHUsT TPEMETHOTO COJIEPYKAHMSI U OMbITa 1EATEIbHOCTH, IPUOOPETEHHOTO NPU U3YUYEHUH
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke U151 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeaMeT.

[Ipy wu3ydyeHUHM JAHHOTO MOJIYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CHeunmBaeTcsl JOCTM)KEHHE IMPEIMETHBIX |
METaIpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB O0OyueHUs, (POPMHUPYETCS €CTECTBEHHOHAayuYHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,



OBJIAICHUC YMCHUSAMU 00BACHATH (1)I/ISI/I‘IGCKI/IG SABJICHUSA, NPUMCHAA IMOJYUCHHBIC 3HAHMNA,
pemiaTh 3aia4r, B TOM YUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

IIpuHIMIINATBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia pealusyercs 3a C4€T TOoro,

qTo o6yqa}oumec>1 BBIIIOJHAIOT 3aaHusA, B KOTOPBIX UM IIPpCAIaractcs:

Ha OCHOBC ITOJIYYCHHBIX 3HAHUMN paciio3HaBaTb U HAYYHO OOBACHATH (1)I/I3I/ILICCKI/IG SABJICHUS

B OKPYKaroUIEH IPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIB30BAaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA (1)I/ISI/II-IGCKI/IX HBHGHHﬁ, B TOM 4YHCJIC OJI4A

IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUA TCOPETUICCKUX BBIBOOOB;
00BACHATH Hay4YHBIC OCHOBBI Haubosiee BaKHBIX I[OCTI/I)KeHI/Iﬁ COBPEMECHHBIX TeXHOHOFHﬁ,
HAlmpumep, MPAKTUYCCKOro MCIIOJIb30BaHUA PA3JIMYHBIX HCTOUYHHKOB OJOHCPIrMHM HA OCHOBC

3aKOHa MPEBpaAlICHNA U COXPAaHCHUA BCEX N3BCCTHBIX BUAOB SHCPIUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUAA

N3yuenne ¢Qu3NKM HAa ypOBHE OCHOBHOTO 0OmEro oOpa3oBaHHMsS HANpaBlIeHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U TPECAMCETHBIX O6pa3OBaTeJII)HI>IX PE3YIbTATOB.

B peE3yibTaTe HU3YUYCHUS q)HSI/IKI/I Ha YPOBHC OCHOBHOI'O O6H.[CFO O6pa3OBaHI/I$I y

06yqa101uer0c51 6y,Z[YT CCI)OpMHpOBaHLI CICAYIOIHNEC TNIYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[ mposIBJICHHE MHTEPECa K HCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (pr3uvecKoin
HayKU;

[J ICHHOCTHOE OTHOIIEHUE K JJOCTH)KCHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

[ TOTOBHOCTh K aKTUBHOMY YUacTHIO B OOCY>KICHHH OOIIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
mpo0OJieM, CBA3aHHBIX C PAKTHUYECKUM MTPUMEHEHUEM JOCTHKEHUH (PU3UKH;

[J 0CO3HAaHME BaXXKHOCTU MOPAIIbHO-3TUYECKUX MPUHIIMIIOB B I€ITEILHOCTH YUEHOTO;

3) 3cTeTH4YEeCKOro BOCIUTAHMS:

[ BOCHIpHUSITHE ICTETUYECKUX KauecTB (PU3MUECKON HAayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) HEHHOCTH HAYYHOT'0 NO3HAHMSA:

[] oco3HaHME IIEHHOCTH (pU3MYEeCKON HayKHM KaK MOIIHOIO MHCTPYMEHTAa MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEHIIEH COCTABIIAONIEH KYJIbTYPBI;

] pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;
5) popmupoBaHus KyJbTYpPbl 310POBbSl U IMOLMOHAJIBHOI0 0JIArONOTYYHS:

[] oco3HaHME IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWil O€30IacHOro IOBEACHMSI Ha TpaHCIOpTE, Ha JOpOrax, c
AIIEKTPUIECKUM U TEIIJIOBBIM 000PY/IOBAHUEM B IOMAITHUX YCIOBUSX;

[J copMUpOBaHHOCTH HaBbIKa pedIeKCUH, TPU3HAHNE CBOETO MpaBa HAa OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

[J akTHBHOE Y4acTHe B pElIeHHH MPaKTHYECKHX 3a7ad (B paMKax ceMbHU, 00pa3oBaTeIbHON
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOW U  COIMAJbHOM HampaBIE€HHOCTH,
TpeOYIOMIHMX B TOM YHCIIe U (PU3NISCKUX 3HAHUIA,



e [J] MHTEpeC K MPAKTHUYECKOMY U3YUEHUIO MPOdECcCHid, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3KOJIOrHYeCKOro BOCIIUTAHUS

e [] opueHTalUs HAa MPUMEHEHHE (PU3MYECKUX 3HAHWUW JUIsl pelIeHUs 3aaad B 00JacTH
OKPY’KaIOIEeH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH HMX BO3MOJKHBIX TOCIEIACTBUI
JUTSL OKPYKAIOIIEH CPeJibl;

e [] oco3HaHHE II00ATBHOTO XapaKTepa IKOJIOTHISCKUX POOJIeM U MMyTel UX PelIeHNs;

e 8) aganTauuy K M3MEHSIIOUIUMCSH YCJIOBUAM COIMATBHON U MPUPOIHON Cpeabl:

e [] moTpeOHOCTH BO B3aUMOJCUCTBHU TIPH BBIOJTHEHUH HCCICIOBAHUM W IPOCKTOB
(bu3HUYECKOI HAPABICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSM JPYTUX;

e [] MOBBIIIICHUE YPOBHS CBOSH KOMIIETCHTHOCTH Yepe3 MPAKTUUCCKYIO JAeATEIbHOCTh;

e [J] moTpebHOCTh B (pOPMUPOBAHMU HOBBIX 3HAHHWK, B TOM 4YHCIEe (DOPMYyJIHpPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

e [J] oco3HaHue Ne(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

e [] TUTAHUPOBAHUE CBOETO PA3BHUTHS B MPHOOPETCHUH HOBBIX (PM3UICCKUX 3HAHUI;

e [] CTpeMJICHHE aHAJIM3UPOBAaTh U BBISIBJISATH B3aUMOCBSI3M TPHUPOJBI, OOIIECTBA H
9KOHOMHKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (PU3NICCKUX 3HAHMUIA;

e [] OIEHKAa CBOMX JICUCTBHI C Y4€TOM BIMSHHUS Ha OKPYXKAIOUIYIO CPEIy, BO3MOXKHBIX
rJ100aJIbHBIX OCJIEICTBUMH.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMsS TporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydatomierocs OyayT c(hOpPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJbHbIE YueOHbIE IeHCTBUSL, PETYIATUBHbIE YHUBEPCATIbHbIE YUeOHbIE NEHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHLIC yqeﬁm,le JeHCTBUS

ba3oBble JJornyeckne 1eMCTBUS:

® BBIBIATH U XapaKTEPHU30BATh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUH);

® YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIUU, OCHOBAHUS AJI1 00OOIICHUS
Y CPaBHEHUS,

L] BBISABJIATH 3aKOHOMepHOCTI/I nu HpOTHBOpG‘II/ISI B paCCManI/IBaeMI)IX (1)aKTaX, JAaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

L] BBISABJIATH HpI/I‘II/IHHO-CJ'ICI[CTBCHHI)Ie CBA3HU HpI/I I/ISYLICHI/II/I (1)I/I3I/I‘I€CKI/IX SIBJ'IGHI/II\/'I 158
MPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJIb30BAHUEM JI€AYKTUBHBIX WU WHAYKTHUBHBIX
yMOSaKHIOquHﬁ, BbBIIBHUT'ATh THITOTE3bI O B3AUMOCBA3AX (1)I/ISI/II—IGCKI/IX BCJIINYHH,

® CaMOCTOSTEIbHO BbIOMpaTh crmoco0 pemieHus YydyeOHOM (Qu3myeckol 3amauu
(cpaBHEHHE HECKOJBKHUX BapHUaHTOB peIUIEHHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
Y4ETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble nccienoBareibcKue 1eCTBHA.

® HCMOJIb30BaTh BOMPOCHI KAK MCCIIEA0BATEILCKUI HHCTPYMEHT MO3HAHUS;

® T[POBOJUTH IO CAMOCTOSITEBHO COCTaBJICHHOMY IUJIaHYy ONBIT, HECJOKHBIN
bu3nYECKUit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SIBICHUS;



OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOTYYEHHYIO B XOJ€
MCCJIETOBAHMSI UJTU DKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (OPMYyITUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
IPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIICOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAaKKe
BBIIBUTaTh MPEIIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

OPUMEHATHh Pa3jIMyHble METO/bl, MHCTPYMEHTHl W 3allpoChl MpPH IMOHMCKE U OTOOpe
UH(OPMALIMY WU TAaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (hru3nyeckoi 3a1a4n;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh WHPOPMAIHMIO PA3THMYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMAaNbHYIO (opMmy mnpeacraBieHus HHGopManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMHM, JuarpaMMamMi, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

B XOJie¢ OOCYXACHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JaO0OPAaTOPHBIX padoT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4H U MMOJICP)KaHue OJIar0kKeJIaTeIbHOCTH OOIICHHUS,
COMOCTABJISATh CBOU CYXKICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
00HapyXUBaTh Pa3JININE U CXOJCTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOIMYHO  TPEJCTABISITH  PE3YJIbTAThl  BBIIOJHEHHOTO  (DM3MYECKOrO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh U HCMOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M MHAWBHUIYATbHOU pPabOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckoi mpoOIeMsr,

NPUHUMATh 1€ COBMECTHOW [1e€ATeTbHOCTH, OPraHW30BHIBATH JACUCTBUA MO €&
JOCTYIKEHUIO: PACIIPEICNIATh POJIH, 00CYXKIaTh MPOIECCH U PEe3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

BBHITMIOJHATh CBOKO 4YacTh PaOOTHI, JAOCTUTas KauyeCTBEHHOTO pe3yibTara MO CBOEMY
HANPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA TPOAYKT MO KPUTEPUSM,
CaMOCTOSITENNbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTyalHsIX, TPEOYIOIMIMX JUIsl PeIIeHUS
bu3nUecKux 3HaHUH;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IIPUHSTHE PELLICHUS B TPYIIIE, IPUHATHE PELIEHUN IPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3aiayu WU IJIaHa
UCCJIEIOBaHMSI C YYETOM HUMEIONINXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh aICKBaTHYIO OLICHKY CUTYallMH U IIPeUIaraTh IUIaH €€ N3MCHECHHS,

OOBSICHAT IPUYMHBI JTOCTUXKEHUS (HEIOCTHUIKEHHUS) Ppe3yJbTaToOB JESATElIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCUTbh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUs (HU3NYECKOTO
UCCIICIOBAaHMST WIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBIIUXCS
CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSIM;

CTaBUThH ce€0s Ha MECTO JAPYrOro YeJOBEKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAYYHYIO
TEeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

NpU3HABaTh CBOE MpaBO Ha OIIMOKY NpU pEUICHWH (GHU3MYECKUX 3a1ady WIH B
YTBEPKACHUIX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOTO.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce NpeIMETHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

UCTIOJIB30BaTh TOHATHS: (U3MYECKME ¥ XUMHUYECKUE SBJICHUS, HAOIIOJCHHE,
OKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJICKYIIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, XKMIKOE, ra3o00pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  IMPSAMOJMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ymopyras, IUIaCTUYECKasi), HEBECOMOCTD,
COOOILAOIINECS COCY/IbI;

pasnnyath siBiieHus (1ud¢y3us, TEII0BOE IBUKEHHUE YacTUL] BELIECTBA, PABHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE IBI)KCHUE, WHEPLHUsS, B3aUMOJICHCTBHAE Tell, PaBHOBECHE
TBEPIBIX TEJ C 3aKPEeIUIEHHOH OChbIO BpalleHMs, Iepejada JaBIe€HUS TBEPIBIMU
TeJIaMU, KUAKOCTSIMH U razaMu, aTMOC(EepHOe JaBlIeHue, JIaBaHue Tell, IPeBpalleHus
MEXaHUYECKOW YHEPTHH) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh NPOSIBIIEHHE U3YYCHHBIX (PM3MUECKUX SIBICHUI B OKPYKAIOLIEM MUpPE, B
TOM 4Yucie (pu3uyecKkue SBICHHS B TMPHPOJE: NMPUMEPHI JABIKEHHS C Pa3TUYHBIMUA
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B HPUPOJE U
TE€XHUKE, BIMSHUE aTMOC(EpPHOro AABIEHMsS Ha KMBOM OpraHu3M, IUIaBaHUE pPbIO,
pBIYard B TeJe YeJIOBEKa, NMPH ATOM MEPEeBOJUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUI;

OIUCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3HUECKHe SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00BhEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTh, CPEIHSS
CKOpOCTh, CHJIa YHPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHHW4eckas paborta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHIIBI, KO3(pQHIMEHT T™ONe3HOro JeCTBUS
MEXaHU3MOB, KHHETHUYECKasI W IMMOTCHIIMATbHAS SHEPTHs), TPU OIMCAHUN TPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICIT HCIIOJIb3YEMBIX BETUUMH, UX 0003HAYCHHS U €MHUIIBI
(GU3NUECKUX BEIMYMH, HAXOAUTHh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUUECKYIO
BEJIMYMHY C JPYTUMH BEITMYWHAMH, CTPOHWTH TPaQUKH HM3YYCHHBIX 3aBHCHUMOCTEH
(U3UYECKUX BEIMYNH,



XapakTepu3oBaTh CBOMCTBA Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHI, HCIOIb3Ys
npaBujia CJIOKEHMs Cuil (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH I[lackans, 3akoH
Apxumena, MpaBWIO paBHOBECHsl pbluara (OJI0Ka), «30J0TOE IMPAaBHIO» MEXAHHKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM SHEepruu, IpU OSTOM JaBaTb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3UYECKUE SIBICHUS, IPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPHUUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONOpoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pewatb pacuéTHble 3aaud B 1-2 JneHcTBHSA, HCHOJIB3Ysd 3aKOHbI U (OPMYIIBI,
CBS3bIBAalOIIME (U3MUECKHUE BEIMYMHBI: HAa OCHOBE aHajlW3a YCJIOBUS 33Jadu
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (U3NYECKHUE BEIMYMHBI B (HOPMYJIBl U
IPOBOJUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIE AJIS pEIICHUsS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYEHHOW (PU3NUYECKON BETMUIHHBI,
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PH3HUECKUX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH IMOJIYYEHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OIbITA, JIe1aTh BBIBOABI I10 €T0 PE3y/bTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATh IPOBEPSIiEMble NPEANON0KEHUs, COOUPaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIUCHIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITNOJHATh IPSIMblE U3MEPEHUSI PACCTOSIHMSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aIHMCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 33JaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIIEJOBAaHHE 3aBUCUMOCTH OJHOW (PM3MYECKOI BETUYMHBI OT JPYroi ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHM JIBUKEHUS TeEJla, CUJIBI TPEHUS CKOJIBKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TEJ, CHJIbl YIPYTOCTH OT YIJIUHEHHS MPYXUHBI, BBITAJIKHUBAIOLIEH
CHIBl OT OOBEMa MOrpyKEHHOM 4YacTHM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTHU OT IUIOTHOCTH Tesa, OT IJIyOWHBI, HA KOTOPYIO HOTPYKEHO TeJo,
YCIOBUH MJIaBaHUS TeJd, YCIOBHH paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4e€OHOrO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleaysl NpeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJIE MPEUIOKEHHBIX TaOauIl M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

MPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (QU3NYECKHX BEIUYUH (TUIOTHOCTH BeEIECTBa
KUAKOCTU W TBEPAOrO Tela, CHJIA TPEHUS CKOJIBXKEHHS, JIaBJIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTh TEJO,
KOA((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEIYys IPEIIONKEHHON
MHCTPYKILIMU: TIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISTH 3HAUEHUE NCKOMOM BEIIMUMHBL;

coOnrofarh TMpaBuja TEXHUKH O€30MacHOCTH TMpu pabore ¢ JabOpaTOpHBIM
00opy0BaHUEM;



yKa3bplBaTh MPUHLUUIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY Ibl, OAPOMETP, phbluar, NOJBUKHBIN 1
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAHMUA (B TOM 4MCIE: IMOJUIMIIHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, TUAPABIMYECKUIM MpPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCHONb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJIECHUM M HEOOXOIUMbIE
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O TMPHUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalolllei cpee;

OCYILECTBIIAATh OTOOP HMCTOYHHUKOB HH(opmanuu B MHTepHEeTe B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIACIATH WH(POPMAIIHIO, KOTOPAst SBISIETCS TPOTHBOPEUYUBON
WJI MOKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBHIIOJHEHUH Y4eOHBIX 3a/1aHUil HayYyHO-TIOMYJISIPHYIO JINTEpaTypy
(U3NYECKOT0 COJEp)KaHUs, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCbMEHHBIC U YCTHBIE COOOLICHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro coaepkaHusi, B TOM 4HCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3y/bTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUM, IPU 3TOM
IpPaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALIUENH;

IPY BBIMOJHEHUH Y4EOHBIX MPOEKTOB M MCCIIEAOBAaHUM pacrpeneniTs 0053aHHOCTH B
IPYIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMH, CIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aZeKBaTHO OIIEHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIHX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBHIIIECHHBI ¥ HEHACBIIICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JI€, MPOBOJHUKUA W AUAIEKTPUKH, MOCTOSIHHBIM JJIEKTPUYECKUN TOK, MarHUTHOE
T0JIE;

pa3iuuaTth SIBIE€HUS (TEMJIOBOE pacIIMpeHHe W CKaThe, Terulonepenada, TEerjoBoe
paBHOBECHE, CMAYMBAHWE, KaNWULIPDHbIE SBICHMS, UCIIAPEHHUE, KOHICHCALUs,
TIJIABJICHHUE, KPUCTAJUTU3ALMS (oTBepaeBaHue), KHUIIEHUE, Terronepeiaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3AlUs TeJ, B3aUMOJCHCTBHE
3apsaa0B, JACHUCTBHUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBHUE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIMSA) TIO OINHWCAHWI0 MX XapaKTepHBIX CBOWNCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3NYIECKOE SBIICHUE;



pacro3HaBaTh MPOsBICHUE N3YUYEHHBIX (U3NYECKUX SBJICHHUM B OKPYKAIOILIEM MHUpE, B
TOM 4yucie (U3NUecKHe SBIECHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUST B IPHUPOJE, KPUCTAUIBI B mpupoje, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHES, CHEra,
JJIEKTPUYECKUE fABIIEHUST B arMmocdepe, DIIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emiid, Apeiid MOICOB, pOJIb MAarHUTHOTO MOJS IS JKU3HHM Ha
3emJiie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

ONKCHIBATh U3yYCHHbIE CBOMCTBA Te U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, yJeTbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAsd TEIUIOTAa IUIABJIICHMS, YJAEJbHAs TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JICUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUN
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HaIpsHKEHHWE, COINPOTHUBIIEHUE MPOBOJIHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOUIHOCTh JEKTPUUECKOTO TOKA), pU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHUI CMBICI HCHOJIb3YEeMbIX BEIUYMH,
0003HaYCHHSI ¥ SAWHHIBI (DU3MYCCKUX BEITUYHMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINC
JaHHYI0 (PHU3WYECKYI0 BEIMYUHY C JAPYTMMH BEIUYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pu3Mveckue SBICHHUS M MPOLECCH, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHUS BEIECTBa,
IOPUHILIAIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa ans ydacTka nenu, 3akoH J[xoyns—JleHua, 3akoH COXpaHEHHUS
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alMCHIBATH €T0
MaTeMaTU4YeCKOe BBIPAXKEHHUE;

OO0BSACHATH (pU3MUECKHE MPOIeCCHl U CBOMCTBA TEJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIECTBEHHBIE CBSA3M, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
onopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX ABJICHUH, GU3NYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YysA 3aKOHBI U (POPMYIIBL,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJauu
3alUCBhIBaTh KPaTKOE YCJIOBHE, BBIABIIATh HEJIOCTATOK JIAHHBIX JUIsl pEUICHUsS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIsl €€ peIlIeHuUs, IPOBOAUTH PacUEThl U
CpaBHHUBATH MOJYyUYEHHOE 3HaUeHNE (PU3NUECKON BETMUYMHBI C U3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO PEIIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHWE  MCCIEAOBaHUS,  BBIIEHATH  MPOBEPSIEMOE
MPEANOJI0KEHHE, OLEHUBATh NPaBUIBHOCTh NOpSAJKA MPOBEIECHUS HCCIEIOBaHUS,
JienaTh BbIBOJBL;

MIPOBOJIUTDH OMBITHI IO HAOTIOJAEHUIO (PU3HYECKUX SIBJICHUN WU (PU3UIECKUX CBONCTB
Ten (KamwUIspHBbIE SIBIICHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATYpPbl, CKOPOCTH MPOIlecca OCTHIBAHUS U HArPEBAHUS MPU U3ITyYEHUU OT 1IBETa
W3IIydaromnie  (MOTrJIomaroIie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOIBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAM €€ TOBEPXHOCTH, OHJIEKTpHU3alusid Tel |
B3aUMOJICCTBUE 3JEKTPUUYECKUX 3aPsA0B, B3aUMOJECUCTBUE IMOCTOSIHHBIX MarHUTOB,
BHU3yaJIM3aIisl MATHUTHBIX TIOJIEH TTOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS



Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh TMPOBEPSiEMbIE MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEJIOKEHHOIO O00OpYylOBaHUS, ONUCBHIBATH XOJ OIbITa U
dbopMynupOBaTh BHIBOJIBI;

BBITMOJHATH MPSMbIE U3MEPEHUSI TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3yXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX IMPHUOOPOB U JIaTYMKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHON
a0COJIIOTHOW MTOTPEIIHOCTH;

IIPOBOJUTH HCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PM3MYECKON BETUYMHBI OT JIPYrou C
HCIIOJIb30BAHUECM IIPAMBIX I/I3MepeHI/1ﬁ (3aBI/ICI/IMOCTL COIIPOTUBJICHUA IMPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAU MOMEPEUYHOT0 CEYCHUS U YAEIbHOTO CONPOTHUBIICHHUS BEIECTBA
MIPOBOJHMKA, CHJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS Ha MPOBOJIHUKE,
UCCJIEJOBAaHHUE II0CJIEIOBATEIbHOTO U IApaJUIEIbHOTO COEJUHEHUM IPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEIOBaHMEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHUS, CIETYs
MPEJIOKEHHOMY IUIaHy, (PMKCHUPOBATh PE3Yy/IbTAThl MOTYYSCHHON 3aBUCHMOCTH B BHJIE
TabNIuI ¥ rpauKoB, IeJaTh BHIBOJBI MO PE3yIbTaTaM HUCCIIEIOBAHUS;

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BEINYNH (YZICJH)HBJI TEMJIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE MMPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJENys
HpeIlJIO)I(eHHOI;'I HWHCTPYKIHUH, U BEIYUCIIATh 3HAUYCHUC BCIINYNHBI,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHKEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAaHUA (B TOM YHKCJE: CUCTEMa OTOILJICHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJBTMETP, CUETUYHUK DIICKTPUUYECKOM
SHEpPruM, HJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE SJIEKTPONPHOOPHI
(mpuMepbl), SIEKTPUUECKUE TNPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSSHHOTO TOKa), HWCIMONb3ys 3HAaHUS O CBONCTBaX (DU3MUECKUX SBJICHUNA U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (GKHUIAKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCcTaT), COCTaBIATh
CXEMBbI JJICKTPUYCCKUX IIGHGI\/JI C MOCJICOOBATCIIBHBIM W MApAJIJICIbHBIM COCIAWMHCHUCM
HJIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTeH;
OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMeEpax) MPaKTHUECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM AN oOecredeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHMsI 370pPOBbsi M COONIOJCHHS HOPM 3KOJOTMYECKOTO0 TIOBEIEHUS B
OKpYKarollleu cpee;

OCYILIECTBIISATh MOMCK HH(OpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE€ HMCHOIIINUXCA 3HAHUHA H HYTéM CpaBHCHHA JOIOJIHUTCIIBHBIX HWCTOYHHUKOB
BBIICTIITh MHGPOPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BHINOJHEHUH YYEOHBIX 3aJJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3NYECKOro CoJep)KaHus, CIPAaBOUYHbIE MaTepuasibl, pecypchl cetu HHTepHer,



BIIaZIeTh NpHEMAMU KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGOPMAIMH W3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'YIO;

co3/aBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHMS, 00001mas
UH(OpPMAIIMIO M3 HECKOJIbKMX MCTOYHUKOB (DU3UYECKOTO COACpIKAHUS, B TOM YHCIIC
NyOJMYHO  TPENCTABIATH  PE3yAbTAaThl  IPOEKTHOW WM  HCCIIEIOBATEIHCKON
JIeATEILHOCTH, IPU 3TOM I'PAaMOTHO HCIIOJIb30BAaTh M3Y4YEHHBIN IMOHATUIHBIA ammapar
Kypca (U3UKH, COMTPOBOXKIATH BBICTYILICHHUE IIPE3CHTAIINCH;

IpU  BBINOJIHCHUU Y4YEOHBIX TPOCKTOB M HCCICIOBAaHMA (U3MUSCKHX MPOIIECCOB
pacnpesienath 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3a/Ia4aMH,
CIIEIUTh 32 BBINOJHECHHEM IUIaHA JCHCTBHIA M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIH BKJIAJ B  JAEATEIBHOCTh  TPYIIBI, BBICTPAHBATh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBUE, IPOSBIISISI TOTOBHOCTH pa3pemarb KOH(IUKTHL.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTD y 00YHAIOIIKXCS YMEHUM:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTCU€Ta, MaTepuaybHas TO4YKa, TPACKTOpUs,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPIAOrO Tela, paBHOBECHE,
MeXaHWYeCKne Koie0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK M  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pPYKOCTh U
JAJIbHO30PKOCTh, CHEKTPhl MCIyCKaHWs M MOIIolleHus, aibda, Oera- M ramma-
U3JIy4€HUs], U30TOIIBL, SIZICPHAs SJHEPIEeTUKA,

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPsIMOJIMHENHOE JABM)KEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAaKTHBHOE JIBH)KCHMUE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHUE, OTPaKCHUE 3BYKa, MPIMOJIMHEHHOE PpaCIpPOCTPAHECHHUE,
OTpa)KEHHUE U NPEIOMIIEHHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXKEHHE CIEKTPaJbHBIX IIBETOB, JUCIEPCUSl CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOro CHEKTpa WU3JIy4eHUs)
[I0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINX
JaHHOE (pr3HYecKoe SIBICHUE;

pacro3HaBaTh IPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHHUI B OKpYKaIOLIEM MUpe (B
TOM 4Hcie (U3HUECKUE SBIICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, IBH)KEHUE IUIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPICCHUE, CEHMCMUYECKHME BOJIHBI, LYHAMH, 3XO0, ILBETa Tell,
ONTUYECKHE SBJICHUSA B  TNpPUpOjAE, OUOJIOTHMYecKoe  JeicTBUE  BUAUMOTO,
yAbTPa(UOIETOBOTO U PEHTICHOBCKOTO HW3IY4YEHHUH, €CTeCTBEHHBIN paJuOaKTUBHBIN
¢$oH, KOCMHYECKHE JIy4d, paAUOAKTUBHOE MW3JIyY€HHUE TPUPOIHBIX MHUHEPAJIOB,
JeficTBUE palOaKTUBHBIX M3IYyYEHUNH Ha OpraHU3M 4ejloBeKa), MPU 3TOM MEePEBOAMUTH
NPaKTUYECKYI0 33a7ady B yueOHYIO, BBIICNSATH CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OTNMCHIBATh U3yYEHHbIE CBOMCTBA TE U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KEHUU,
YCKOPEHHE, MEepEeMEIIEHNE, NyTh, YIJIOBas CKOPOCThb, CHJIA TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHHsI, BEC Teja, UMIYJIbC Tela, UMITYJIbC



CHJIBI, MEXaHUYECKasi paboTa U MOILIHOCTh, MOTEHIIUAJIbHAS SHEPTHsl TeNa, MOAHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MMOTEHIIUAIbHAS SHEPIUs CXKATON MPYKUHBI, KHHETHYECKast
DHEPIus, TOJHAs MEXaHWYeCKas HSHEeprus, MepuoJl M 4YacToTa KojeOaHu#, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IOKa3aTelb IMPEIOMIICHUS
cpezbl), MPU ONUCAaHUM MPABHIBHO TPAKTOBaTh (PU3MYECKUH CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (DU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapakTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ysl 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYNEPIO3ULUU CHIL,
NPUHIUI OTHOCUTENbHOCTHU [ anmiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAKEHUS M IPEJOMJICHHS CBETa, 3aKOHBl COXPAaHEHHS 3apsa0BOTO U
MaccoBOro 4YHcel IpU SAACPHBIX peakuusX, MpU HTOM JaBaThb CIIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAYKEHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBA (U3UYECKUX SABICHHWH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pewath pacy€THble 3aaun (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCIIOIb3Ys
3aKOHBl M (hopMysibl, CBs3bIBarOlIMe (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIC JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOIUTH PACUYETBl M  OICHWBATH PEATUCTUYHOCTh IOJYYEHHOTO 3HAYCHUS
(bu3n4ecKoil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UUYECKHX
METO/I0OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBIICNIATH  MPOBEpsEMOE
NpPENONI0KEeHNE, OICHWBAaTh IMPABWIBHOCTh TOpPSJKAa MPOBEAECHUS MCCIEOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHHA U OIBITOB;

MIPOBOJUTH OMBITHI 1O HAOMIOACHNIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MaccChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHUMOCTb OT aMIUIUTYAbl MAJIIX KOJI€OaHUH, MPSIMOJIMHEIHOE pacpoCTpaHEeHNe
CBETa, pPa3JIOKEHHE OEJIOrT0 CBEeTa B CHEKTP, M3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B CoOHMparomiel JIMH3e,
HaOJIOIeHUE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSTENIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PyYA0BaHMs, ONMUCHIBATE X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TIPU HEOOXOJAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpenHee
3HaYeHHe u3MepsaeMoil BeNWYMHBbl ((POKYCHOE pacCTOSHHME COOMparoUIeil JMH3HI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSMBIX HM3MEPEHHH (3aBHUCUMOCTh IyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, IiepHojaa KojeOaHHi MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaKEHHUsS CBETa OT yrja HaJeHus U
yIJIa MPeIOMIICHHS OT yTJia MajJeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO



coOuparb yCTaHOBKY, (DUKCHpPOBAaThb pE3yJibTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKuX BEIMYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOABI MO PE3yIbTaTaM
UCCJIEIOBAHMSI;

IPOBOJUTH KOCBEHHbIE HU3MEpeHHs] (U3NYECKUX BEIMYUH (CpedHsisi CKOPOCTh U
YCKOpEHUE Tejia MPU PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOpPEHHE CBOOOJHOrO Ma/IeHuUs,
KECTKOCTh TPYKUHBI, KOAPPUIUMEHT TPEHUsI CKOJIbKEHHUS, MEXaHW4yecKas padbora u
MOIIIHOCThb, 4YacTOTa M Iepuoja KojeOaHUH MaTEeMATUYECKOTO0 U IPYKUHHOIO
MasTHUKOB, ONTHYECKas CWiIa COOMpAlomeld JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHSTH
U3MEPEHHUs, CIEAys MPEUIOKEHHON MHCTPYKLMH, BBIYUCIIATh 3HAYECHUE BEIUYUHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE peE3yJbTaThl € Y4YE€TOM 3aJaHHOW MOIPEHIHOCTH
U3MEpPEHU;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKM H3YYEHHBIX (U3MUECKHX MOJENel: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIeJb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO $11pa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYECHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOI HA UX ONHUCAHUS (B TOM UMCIE: CIHIOMETP, JATYUKU MOJOKCHHUS,
pacCTOSIHUA U YCKOPEHHsI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOoaImapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKHX SIBIICHUI U HEOOXOTUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH PEHIeHUH Y4eOHO-
MPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coouparouieil JTnH3e;

IPUBOJIUTH MpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMEpax) NPaKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM OKOJIOTUYECKOTO TIOBEJCHHUS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh TMOUCK UHpopManuu @usndyeckoro cojaepxxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpeleeHus
JIOCTOBEPHOCTH TIOJIYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUN W
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YUEOHBIX 3a/laHMI HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(GU3NUEeCKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUS HAa OCHOBE MH(pOpMaIuu
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COJAEp)KaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJbTaThl MPOEKTHOW WM HUCCIIE0BATENIbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBIA ammapar W3ydaeMoro pasjena (U3MKH U
COIIPOBOKIATh BBICTYIUIEHHE IPE3CHTAled ¢ Y4€ToM OCOOEHHOCTEeH ayAauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edsoo0.ru/7f416194
12 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 2 1 bubmmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
1.3 du3nYecKUe BEITUNYNHBI 2 Bubmmorexa LIOK
' https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 hgpil;ll()nféeiiasi.ru 175416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 4 nommorexa [O

https://m.edso0.ru/7f416194
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bubmuoreka [JOK
32 Hrepuits, macca, MI0THOCTS o 2 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Cuta. Buge ot 10 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 23
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XuAKoCTA 3 https://m.edso00.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBiICHHe > https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 9 5 bubnnorexa [HOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no paszneny 20
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
>1 Paora u MOIHOCTE 2 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie MexaHi3MbI 0 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOoe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMlecTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tesa 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTICHt https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6) 4
AICKTPOMATHITTHAA HIAYKHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmnoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgea S. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHPIC Peaiitii https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KJIACC
KosmuecTBo yacos
JlaTa
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero U3y4YeHUs
padoThI padoTshI
1 ®dusuka — HayKa o npupoje. ABieHus 1
MIPUPOJIBI
5 HexkoTopsie ¢pusnueckue TepMuHbl. MeTon 1
HAyYHOTO MO3HAHUS
3 du3nyecKue BEIIMYUHBI U UX U3MEPCHUE
4 ToyHOCTH U MOTPELTHOCTh U3MEPEHHI 1
5 JlaGopaTtopnast padora Ne 1 «Onipenenenue 1 1
MOKA3aHUH U3MEPHUTEIHLHOTO MPUOOpar
6 ®u3MKa U ee BIUSHUE HA PA3BUTHE TEXHUKH 1
7 Crpoenue BemectBa. Mosnekyist JI/p Ne 2 1 1
«M3mepeHne pa3mMepoB MaNbIX TEI»
3 JIBrm>keHue yacTull Beniectsa. bpoyHoBckoe 1
JIBUKCHHC
9 B3aumHoe mpuTsIKEHHE U OTTAIKMBaHHE 1
MOJIEKYI
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
11 O606menue mo pazaeny «lleppoHavanpHbIC 1
CBEJICHMSI O CTPOCHHMH BELIECTBA
12 Mexannueckoe nBmwkeHue. PaBHoMepHoe u 1
HEPaBHOMEPHOE JIBIKECHUE
13 CkopocTtb. EnuHuIme! ckopocTa 1




14

Pacuer IMyTH 1 BpCMCHU OBHUKCHUA

[IpsamonnHeHOE PaBHOYCKOPEHHOE

15 JIBOKEHUE. Y CKOpEHUE

16 WNueprus

17 BsaumopeiicTBue Ten

18 Macca tena. Enununel maccel. U3mepenue
Macchl Tejla Ha Becax

19 JlabopaTtopHnas padota Ne 3 «3mepenne
MAcCCEI TeJIay

20 [InoTHOCTH BeliecTBa
JlaGopaTtopHas padora Ne 4 «3mepenue

21 obbema TBepaoro Tenay. JlaboparopHas
pabora Ne 5 «Onpenenenue MmI0THOCTH
TBEPJIOTO TEJIay

99 Pacuer maccel m 00BEMA TEJIA 110 €0
IJIOTHOCTH
Pemrenne 3aa4 1mo remaMm «MexaHHYECKOE

23 nBrxenuey, «Maccay, «I1moTHOCTE
BEIICCTBAY
Konrtponsnas padora Nel o remam

24 «MexaHnuecKoe IBKEHHEY, «Maccay,
«I110THOCTE BEIIECTBAY

25 Cuna. SIBnenue tarorenus. Cuia TSHKECTH

26 Cuna ynpyroctu. 3akoH ['yka

97 CBsI3b MEX1y CHIION TSKECTU U MacCcou
Tena. Bec Tena

28 Cwiia TsDKeCTH Ha JPYTHX IJIaHeTax.

®u3nyecKue XapaKTEPUCTUKH TUIAHET




29

30

JlabopaTtopnast pabota Ne 6 «MccnenoBanue
CHIIBI YIIPYTOCTH». JJluHAaMOMETp.
JlaGopaTopHas pabora Ne 7
«['pagynupoBanue Npy>KUHBI U H3MEPCHHE
CHII IMHAMOMETPOM

CroxxeHue AByX CHUJI, HalPaBIEHHBIX 110
OoAHOI npsiMoi. PaBHOAEHCTBYIOIIAS CHJT

31

32

33

34

35

Cuna tpenus u e€ Buabl. TpeHue B mpupoe
U TEXHUKE

TpeHue B npUpoic U TEXHHUKE
JlaboparopHas pabota Ne 8 «M3yueHue
3aBHCUMOCTH CHJIbI TPEHHSI CKOJIBKCHHSI OT
CWJIBI JIABJICHUS M XapaKTepa
COTPUKACAIONIUXCS TOBEPXHOCTEH»

Pemtenue 3a1a4 no remam: «Bec tenay,
«['papuueckoe n3obpaxxeHue cui,
«Cunbl», «PaBHOAEHCTBYIOLIAS CUI»

KonrtponbHas pabora Ne2 o temam:
«MexaHunueckoe IBHKeHne», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'papuyeckoe
u3o0pakeHue cun», «CHITbDY

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMYEHUS J1aBICHUs

36

37

JlaBneHue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a
0T 00bEMa, TeMIiepaTypsl

[lepenaua naBneHust TBEPABIMU TEIAMH,
JKHJKOCTSIMHU M TazaMM. 3akoH Ilackans

38

JlaBJ'IeHI/Ie B XXUJKOCTH U Ia3€, BBI3BAHHOC




I[GﬁCTBHGM CHJIBI TSXKCCTHU

Pemenwne 3agau mo teme «JlaBineHue B

39
KUAKOCTHU U Tase. 3akoH [lackams»

40 CooOmmaromumecs: Cocyabl

41 Bec Boznmyxa. AtmochepHoe naBieHue

42 H3mepenne armocdepHoro aasineHus. OnbIT
Toppuuenau

43 Bbapomerp-anepoua. AtmocdepHoe
JABJICHUE HA Pa3IMIHBIX BBICOTAX

42 Manowmetpsl. [lopriHeBo KUAKOCTHBIH
Hacoc

45 [MuapaBnuyeckuii mpecc
JlericTBUE KUJIKOCTH U ra3a HA

46 MOTPYKEHHOE B HUX TEJNO0. ApXUMeI0Ba
cuiia

47 Pemenue 3amau
JlaGopatopHas pabota Ne9 «Omnpenenenue

48 BBITAJIKUBAIOLIEH CUJIBI, JEMCTBYIOIIEH Ha
TEJO0, MOTPY>KEHHOE B JKUIKOCTH)

49 [InaBanue ten

50 JlaGopatopHas padota Ne 10 «BrisicHeHHe
YCIIOBUY TJIABaHUSA TENA B KUIAKOCTH»

51 Pemenue 3a1a4 mo Temam «ApxumMeioBa
cuay, «Y CIIOBUS TUTABAHUS TET

52 [InaBanue cynoB. Bo3gyxormnaBanue

53 Pemenue 3amay mo temam: «IlnaBanue

cynoB. Bo3nyxomnaBanuey, «/laBnenue




TBCPABIX TCJI, )KHI[KOCTCﬁ Hu ra3oB»

Kontposbnas padora Ne 3 mo teme

54 «/laBiIeHHE TBEPABIX TEN, )KUIKOCTEU U
ra3oB»

55 Mexanudeckas pabora

56 MomHocTs. Equnuib MoLHOCTH

57 [Ipocteie Mexanu3Mmbl. Peruar. PaBHoBecue
CHJI Ha pblyare

58 MoOMEHT CHJIBI
Pbruaru B TexHuKe, OBITY U IPUPOJIE.

59 JlaGopaTtopnast pabota Ne 11
«HMccnenoBanue ycioBHil paBHOBECHS
ppIyara»

[TpuMeHeHue npaBuIa paBHOBECHS pblyara K

60 6510Ky. PaBeHcTBO pabot npu
MCIIOJIb30BaHUU MPOCTHIX MEXaHU3MOB.
«30J10TOE TPABIIIO» MEXAHUKHU

61 Pewenue 3anau mo reme «YcioBue
paBHOBECHSI pplUara»

Koaddurment nonesnoro neicTpust

62 mexaHuzMa. JlabopatopHas pabora Ne 12
«M3mepenne KII/[ HaKIOHHOM MIIOCKOCTH»

63 Mexannueckas sHeprus. Kunernueckas u
NOTEHLIMaJIbHAas SHEePTus

64 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUH

65 Pemenue 3amau no teme «Pabora u
MOIIHOCTb. DHEPTUSD)

66 Kontpomnbnas padora Ne 4 mo teme «Pabora




Y MOIIHOCTb. DHEPrus»

PesepHbrii ypok. (PaboTa ¢ TekcTamu 1o

67 1
teme "Mexanundeckoe BuxkeHue")
PesepHbrii ypok. (PaboTa ¢ Tekctamu 1o
68 teme "JlaBieHue TBEPABIX TEI, )KUIAKOCTEH U 1
razoB", "Paborta. MoutHocTs. JHeprus")
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 11




8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
OCHOBHBIE TOJIOXKEHUS
MOJIEKYJIAPHO-KMHETUYECKOI bubmuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edso0.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOIO, KUIKOTO U
3 ra3§06pa3H01;H0 COCTO?III{II/If/'I 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHeHHEe CBOWCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKOW TeOpUHU
5 Kpucrannuueckue u amopgHbie 1 bubnnoreka [JOK
Tena https://m.edso0.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxarue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Baet Tettoniepe e https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTrueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIECTB ¥ MAaTCPUAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIJIOBOTO OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabota

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEI1000MEHa MPH CMELTMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HE0OXO0IUMMOTO JIJIsl HATPEBAHUS
TeJa U BBICISIEMOTO UM TIPU
OXJIQXKICHUH
JlaGopartopHnas pabota

16 "Ol'IpIe),Z[eJ'II;HI/Ie I;IHCHLHOﬁ bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA

17 DHeprus ToIMBa. Y AenbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas pabota
"OmnpeneneHue yaelabHON TEMI0ThI
JIaBJeHus apaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATypPhI
KHIICHUS OT aTMOC(EPHOTO
JABIICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJbHOW BIAXKHOCTH
BO3yXa"

Pewenue 3apau Ha onpeneneHue
BJIAYKHOCTH BO3/1yXa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOpPaHMs

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIATA
OKpY>Karolle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

3akoH COXPAHCHUA U IPCBPAICHUSA
OHEPTHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BenecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonrponsHas pabora o teme

28 "TeruioBble aBieHus. MzmMenenue Bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BellleCcTBa
29 Dnektpusanus Ten. [[Ba pona
AJIEKTPUUYECKUX 3aps/IOB
VYpok-uccienoBanue
30 "DyekTpu3anus TeJ HHAYKIIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3anmoneiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYEecKoe moJie.
32 HanpsikeHHOCTD 3J1€KTpUUYECKOro bubnnorexa [HOK
1oJ1st. TIpUHIUTT CYTIEPIIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocurenu snexTpudeckux 3apsos.
33 OnemeHTapHbId 3apsn. CtpoeHne
aTroma
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS AIISKTPUUECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmoreka [JOK
CBOMCTB DJICKTPHUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCSCKUH TOK, YCIOBHS €ro
36 CyHIGZﬁBOBaHI/H[. I/ICT(})IIIHI/IKI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOI'O I10JIA Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaslIax,

bu6mmoreka [IOK

39 KUJIKOCTAX M ra3zax https://m.edso0.ru/ff0a9838

40 DnexkTpuyeckas Lenp U eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHnas pabota

41 "N3mepenue u peI;ynHZOBaEI/Ie 0.5 Bubmorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HATIPSKEHHE.

42 Bonsr™merp. JIaboparopnast pabota 05 bubnnorexa [HJOK
"H3mMepeHue u peryJupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHre NPOBOJHUKA.
43 YIIGJII)I)HOG COHpOTIfI)BJICIfI/Ie bubmorexa IOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBIICHUS HpO]?O,[[HI/IKa OT €ro 1 bubmorexa IOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TUTOMIA/TN TIONEPEYHOTO
ceueHus u marepuana”
3aBHCUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma s bubmorexa IOK
https://m.edsoo.ru/ff0aa44a
y4yacTka Lenu
JlaGopatopHnas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE B napajjicJIbHOC

47
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIa CIIOKEHHS HAIIPSKEHUI bubmmoreka [JOK
48
NPY TIOCIIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabGopaTopHas padora "IIpoBepka
IIpaBUJIa JJI CUJIbI TOKA IIPU bubnnorexa [HOK
49
napauieIbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3ucropos"
P
5 saconn Ova i prsmnoro Eumorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COEMHEHUS IPOBOHUKOB
Pa6
51 3J?eI(<)TT aHI/IIIZ:iT)I:OOE(T)Za 3aKkoH bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
J1ab 0
52 "gnogaZiEEIiz ng;;abl Y MOLIHOCTH Bubmorexa HOK
bed P \ B https://m.edsoo.ru/ff0ab3e0
JIEKTPUUECKOTO TOKA
DNEeKTPUYECKHE LIETH U
53 MOTPEOUTENH IEKTPUUECKOM bubnnorexka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka K KOHTPOILHOM paboTe
"9 X
1o Teme "DIIeKTPHUYECKHUE 3apsiIbl BuGmiorexa [IOK
54 3apspKeHHBIC Tela U UX

B3auMoaecTBusA. [10CTOSHHBIN
NEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

56

KonrponsHas pabora o teme
"DneKTpuuecKue 3apsbl.
3apshKeHHbBIE Tella U UX
B3auMoacicTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

ITocTostHHBIE MATHUTBI, HX
B3aHlMOJIECICTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

57

58

59

VYpok-uccnenonanue "M3yuenue
OJIEH TIOCTOSHHBIX MAarHuTOB"

MarnutHoe nojie. MaruuTHoe 1oJie
3eMiId U €ro 3HaUEHHUE UISA KU3HU
Ha 3emiie

OnbIT OpcTena. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JIe KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac0ba

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuTOB B
texHuke. JJaboparopnas pabora
"N3yueHue neicTBUsSI MArHUTHOTO
T0JIs1 HA POBOJAHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

62

DNeKTpOoABUTaTEIb TOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOMCTBAxX U HAa TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI aekTpoaBurarTesns"”
OnsiTel @apanes. 3akoH
AJEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c¢



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63

64

Onexrporereparop. CriocoObt
MOJTYYCHHUS DIICKTPHUUECKON
SHEPruu. DIIEKTPOCTAHIIUYU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOU paboTe

1o TeMe "DJeKTpUYECKue u
MAaTrHUTHBIC SIBJIeHUS"

65

KonTponbhas padota no teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ach14

66

67

68

PesepBHylit ypok. Pabora ¢
TekcTamu 110 Teme "TenmoBeie
saBIIeHUs"

PesepBHylit ypok. Pabora ¢
TekcTamH 110 Teme "IlocToSTHHBIN
ANEKTPUYECKUH TOK"

PezepaHbiiil ypok. Pabora ¢
TEKCTaMH 110 TeMe "MaruuTHEIe
SABJICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYCHUsS
padoThbI padoTbI pecypcbl

1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [JOK

2 1
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsAMoOnMHEHHOE bubnnorexa [JOK

3 1
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTH

5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGopaTtopHnast pabota

7 "OmnpeneneHne yCKOpEHus Tea npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBUKCHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

3 CBobOonHoe nageHue Tei. OnbITh 1
lanunes
PaBHOMEpHOE IBHKEHUE TIO

pHO® A bubmuorexa [JOK
9 okpy>kHocTH. [leproa u yacrora 1

oOpamienus. JIuneiHas u yriaosas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTHU

10 LleHTpOoCTpEeMHUTEEHOE YCKOPEHHE
1 IIepssiit 3axk0oH Herotona. BekTop bubmumorexa [IOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuoreka [IOK
PaBHozelicTByOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyrneprno3unus CHit https://m.edsoo.ru/ff0ag982
14 Pewenne 3a1au Ha npuMeHeHue bubnnorexa [JOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cra ynpyrocti. 3axor Tyia https://m.edscL)E).ru/fanecaZ
16 Pemenue 3amau no teme «Cuna
YIPYTOCTHY
17 fgi;iizziiﬂerzfci?ocm bubmorexa HOK
https://m.edsoo.ru/ffO0aee28
PYKUHBDY
bubnuoteka [JOK
18 Cruma Tperi https://m.edsi.ru/fanf738
19 Pemienne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 ?SS{;I;;Z?ZE:; IIZ?)?)Z)EHHHCHTE). bubmorexa LIOK
. https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
| o e S
| https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
22 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubnnorexka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJieHus

https://m.edsoo.ru/ff0af044

Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYI 'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTuku"
Pemenwne 3agau mo teme "Cuna
24 TSDKECTH U 3§KOH BCEMHUPHOTO bubmmorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [TepBast kocmMuUueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 Tieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOGCOII0THO TBEPAOE TEIO. bubnnorexa [HOK
PaBHOBecue TBEPIOro TEIA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpaIllCHHS

27 MowmeHT cunsl. LleHTp TsKECTH

28 Pemenne 3agau mo teme "MoMeEHT bu6nmoreka [JOK
cuisl. Lentp tsokectn"” https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBHON padoTe

29 o ?eMe "MexaHHq:CKoe )IBI/II:KCHI/IG. bubamorexa LOK

. https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTponbHas padora mo teme
30 "MeszquCKfe JIBUJKEHUE. bubmorexa HOK
3 https://m.edsoo.ru/ff0b06ec
BzaumopetictBue Ten"
HNmnynsc Tena. UMITynbsc CUIIBL.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnnoreka [JOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICHCTBHE

32 Pemienne 3agau mmo Teme "3akoH bu6nmoreka [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpaHEHHUs uMItyJnca'

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepenius "PeakTuBHOE

33 JIBIJKEHUE B MPUPOJIC U TEXHUKE"
bu6mmoreka [IOK
34 Mexanudeckas paboTa 1 MOIITHOCTh https://m.eds0o.ru/ffob0ag4
35 PabGota critbl TSOKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue paboThl CUIIbI TPEHUS
IIPY PAaBHOMEPHOM JIBHKCHHH TeJIa
110 TOPU3OHTATEHOM MTOBEPXHOCTH
37 CBs13b SHEpruu U paboTHI.
[ToTenuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexa [HOK
KUHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
JlaboparopHas pabota «3yuenue bubnmnoreka [JOK
40
3aKOHA COXPaHEHHsI YHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoE TBMKEHHUE B €TO bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHusl.
42 BLHZ;K)I::{HHe KOJIeOaHUS. bubmorexa [JOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTU4ecKuil U NPy KUHHBIN
MasiTHUKU
44 VYpok-uccnenoanue «3aBUCUMOCTb bubnmnorexa [JOK

nepuoaa KOJIeOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

IIPY’KUHBI U MacChl Ipy3a»

45

46

[IpeBpaieHre sHEPTUN TIPU
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHnas pabota

((OHpGI[CJ'ICHI/IC YaCTOThI U II€pHUoaa
KoJIEOaHMI IMMPY>KUHHOT'O MasATHHUKA»

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

47

JlabopatopHnas padora «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boinabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIePEYHbIE BOJHBI

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

49

50

51

Ypoxk-koudepenuus "MexaHnuecKue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
VYpoxk-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

Ypok-koHpepenus "YapTpazByk u
uH(pa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOU paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexanuueckue KoaebaHust 1 BOJIHBI"

bubnmoreka [JOK
https://m.edsoo.ru/ffOb23ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTtponpHas pabora o Teme

55 "3aKOHBI COXpPAHCHHUS.
MexaHnudeckue KojaeOaHus ¥ BOJIHBI"
56 DJIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepenuus "kana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonp30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOI cBsA3U"
VYpoxk-uccnenosanue "N3yuenue
59 CBI:)fICTB aﬂeiTpOMarHHTHy;x BOJTH C Bubmiorexa LIOK
https://m.edsoo.ru/ff0b2c6¢
MTOMOIIbI0 MOOHIILHOTO TennedoHa"
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JJIUHBI
AIEKTPOMATHUTHOW BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CKOpOIZTL CBETa. Bongogmze[ bubmorexa IOK
. https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Ncrounuku csera. [IpsamonuneiiHoe
62 pacmnpocTpaHeHHe CBI;)Ta. 3aTMeHus Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKoH OTpakK€HHUs CBETa. 3epKaia.
63 PCIHCHI/IZPSaILa‘I Ha HpI/IMeHerI){I/Ie bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Tpenominenue cBeta. 3aKoH bubnnorexka [JOK
NPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
65 [TosnHOE BHYTpEHHEE OTpAXKEHHE bubnuorexa [IOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

cBeTa. Mcnosib30BaHue MOJIHOTO
BHYTPEHHETO OTPa)KECHUS B
ONTUYECKUX CBETOBOIAX

https://m.edsoo.ru/ffOb3c5c¢c

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YTJia

66 IPEJIOMIJIEHHUS] CBETOBOI'O JIyda OT
yIJla MajicHusl Ha rpaHulile "BO3AyX-
crekyio""
Ypoxk-koHpepeHuus
"Hcnonp30BaHuE TIOJTHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoenne n300paXkeHU B IMH3AX bubmorexa IOK
https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa
70 "Onpenenenne HOKyCHOTO bubnunoreka [JOK
PACCTOSIHHS M ONITUYECKON CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
Ypoxk-koHpepennus "Ontuyeckue bubnuoteka [JOK
71
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 xak onruyeckas cucrema. bu6mmorexa [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-kondepentus "JlepexTo
3penus. Kak coxpanuts 3peHue"
74 Paznoxxenue 6enoro cBeta B CIIEKTP. bubnnorexka [JOK



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

Onbitel Herorona. Cnoxenue
CIICKTPaJIbHBIX I[BETOB. /lucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c

JlaboparopHas pabota "OnbITHI 110
Pa3I0KEHUI0 OETIOr0 CBETA B CIEKTP

75 Y BOCIPHUATHUIO I[BETA MPEIMETOB bubmorexa HOK
https://m.edsoo.ru/ff0cOe2a
MIPU UX HAaOJIIOJICHUH Yepe3
[IBETOBbIE QUIBTPHI"
VYpok-npaktukym "BoaHoBbie
76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepepeHms u audpaxms”
77 OmnbiTel Pesepdopaa u mianerapHas bubnnoreka [JOK
MOJIEJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma
bopa
Ucnyckanme u mor HU
79 aT(Z)l\Z,C():MéKBZHTH(? ;:I;H:ﬁqaigiem bubmmorexa LOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-npaktukyMm "Habmronenue bubnuotexa [JOK
CIIEKTPOB MCIyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToOMHOTO sipa. bubnuoteka [JOK
Hyxnonnas moens https://m.edsoo.ru/ff0c18ac
83 PannoakTtuBHBIE IpEBpanIeHUS. bubnnoreka [JOK
H3ororbr https://m.edsoo.ru/ff0clal4
84 Pemienne 3amaq mo teme: bu6mmoreka [JOK

"PanuoakTuBHBIE NpeBpalieHus"

https://m.edsoo.ru/ffOclb4a



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

85

[Iepuon nmonypacnana

86

87

88

Ypok-koHpepeHus
"PanuoakTUBHBIC U3TYyYCHUS B
IPUPOJIE, MENULINHE, TEXHUKE"
SnepHblie peakiu. 3aKOHbI
COXpaHEHHUS 3apsiI0BOTO U
MAacCOBOI'0 YHCell

3Hepr1/m CBSA3H ATOMHBIX AICP.
CBs13b MacChHl U OHCPI'ur

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126

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

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

89

90

91

Pemenue 3amgau no reme "Snepueie
peakuun"

Peakiuu cuHTte3a u neneHus saep.
Nctounuku sueprun CosHIia v 3BE311
Ypok-koHpepenmus "SAnepras
sHepreTuka. JlencTBus
PaAMOAKTUBHBIX M31y4YE€HUN Ha
JKUBBIE OpraHU3MBbI"

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

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIeKTPOMarHuTHOE ToJI€.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBbie siBneHus"

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

93

KonTponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanToBsle siBnenus"

94

[ToBTOpeHue, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumonericteue Tea"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a



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

[ToBTopenue, 0600mmenue. Pemenne

bubmuorexa [JOK

95 pacyYeTHBIX U KaUYECTBEHHBIX 3a7a4 1 https://m.eds00.ru/ff0c2572
o Teme ""TeroBbie porecch”
[ToBTopenue, 0600menue. Pemenne
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 1 bubnmoreka [JOK
o Teme "KIIJ] TermnoBbix https://m.edsoo.ru/ff0c2a22
nsurareaen"
IToBTopenue, 00061cHME. Pemenue
97 pacquII){mx u KaqecHTIBeHHHX 3a1a4 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBoK"
IToBTOpEHME, 0000IIIECHHE.
98 .Ha60p1:TOpHLIe pa6H(iTBI o Kypcy 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c2c52
"CBeToBbIC sABJICHUS"
IToBTOpenue, o6o6meHue. Pabora ¢
99 TeKCTaI;H/I no,TeMe {gaKOHH 1 bubmmorexa LIOK
\ https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
IToBTOpenue, 06001eHNEe. PaboTa ¢
100 TeKCTazH/I 10 TEME 'I'I;{one6aHH;1 i 1 Bubnuorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenue, 06o06meHne. Pabora ¢
101 TeKCTafm no’TeMe 'I'HCBGTOBble 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOopenue, o6o0mmenue. Padora ¢
102 TekcTaMu 1o TeMe "KBaHToBas u 1
snepHas ¢puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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https://m.edsoo.ru/ff0c3044

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®usuxa: 7-if knacc: 6a30BbIi ypoBeHb: yuebHuK, 7 knacce/ Iepeimkun .M., IBaHoB

AMN., Akmonepnoe obmectBo «M3narensctBo «lIpocBerienne

2. ®usuka: 8-if knacc: 6a30Bbli ypoBeHb: yueOHHK, 8 kiacc/ [Tepbiukun M. M., BaHoB

A. 1., AkunonepHoe o6mectBo «M3natensctBo «IIpocemenue»

3. ®wusuka, 9 knacc/ INepeiukun U.M., I'yrauk E.M., Usanos A.U., ITetposa M.A.,

AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemnieHuney

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1. ®wusuxka. 7 xknacc. Meroauueckoe nocodue (aBropsl O. A. Uepuukosa, C. H.

I'magenxosa, B. B. KyzapsBues)
®usuka. 7 kiace. Junaktuueckue marepuansl (aBTopsl A. E. Mapow, E. A. Mapon)
Tectsl o ¢usuke. 7xi. k y4. [leppimkuna A.B_YebGorapesa A.B

KoHTpombHbBIE 1 caMOCTOsATENBbHBIE Pa0OTHI 1O (u3KKe 7K. K yu [lepbimknna

ok~ wD

Hunaktuueckue kapTouku-3aganus mo gusuke. 7xi. K yueOn. [lepoikuna

A.B. YeborapeBa A.B

6. OmnopHble KOHCIIEKTHI U Pa3HOYPOBHEBBIE 3aaHus 7 KIacc K yueOHUKY [TephlKkun
A.B.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

-) https://www.getaclass.ru/

-) http://oge.fipi.ru/

-) https://videouroki.net/

-) BUJIEOYPOKMU: ®uzuka 7 knacc THOOYPOK
-) https://phys-oge.sdamgia.ru/

-) https://vpr.sdamgia.ru/

-) https://resh.edu.ru/
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