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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpamMmel, mpenctaBieHHbix B OPI'OC OO0, a Takke ¢ yd€Tom
denepanpHOl paboyeil mporpamMmbl BocnuTaHusS W KoHIenmwu mnpemnojgaBaHus y4eOHOTO
npeaMera «Pusukay.

Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCA W OPraHM3alvi0 H3ydeHHs (U3UKUA Ha
JEeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanusauun TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus.

[Iporpamma mo Qu3uke ycTaHaBIMBAaeT paclpeleleHHe yueOHOro Marepualia 1o rojam
obyuenus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.

[Iporpamma no ¢u3nke pa3paboTaHa C IeJbI0 0Ka3aHUsS METOIUYECKON TOMOIIN YUUTETIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MTpPEeIMETY.

®u3nrka SBIAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEIMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouonorueil, actpoHoMuel U pusnueckoi reorpadureil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHs] HAydHOTO MeToJa
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType OOIero oopazoBaHMs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAIoyiaraeT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyYHYIO0 TPAMOTHOCTD:

® Hay4yHO OOBSCHSTDH SIBIICHUS;

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;

® MHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAYYHbIE JOKA3ATEIbCTBA JUISl IOJIYUYEHUS

BBIBO/IOB.
Henu u3yueHus (U3NKUH Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs ONIpPEICIICHbI B
Konuenuuu npenogaBanusi yueonoro npeamera «dusmka» B 00pa3oBaTeIbHBIX OPraHU3AIMIX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa npocBemieHust Poccuiickoit denepanuu
(mportokoun ot 3 nekabps 2019 r. Ne [TK-48H).
Heaun n3yyeHus GpU3NKH:
e MpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOy4yalouuxcs K HaydHOMY H3YyYEHHUIO
MIPUPO/IbI, Pa3BUTHE UX MHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABIEHUM O HaydHOM MeTOA€ TMO3HaHUS U (OpMHUpPOBaHUE
HCCIIEIOBATENICKOIO OTHOIIEHUSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3ydyeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opmupoBaHue NpPEACTABICHUN O posid (PU3MKHU A Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaTIbHON
JeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JajbHEUIIEeMy OOy4EHUIO B 3TOM
HaIpaBJICHUU.



JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0Opa3oBaHUs 00CCIIEUNBACTCS PEIICHUEM CICAYIOIINX 3a4a4:

e npuoOpereHHEe 3HAHMKA O JAUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHUYECKHX,
TCIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBLIX SABJICHUAX,

e mpuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
HCIIOJIb30BAHHUEM IMOJIYYCHHBIX 3HaHI/II>'I;

¢ OCBOCHHMC MCTOAOB PCHICHHUA HpOCTCfIHIHX paCLIéTHBIX 3a1a4 C HCIIOJIB30BAHHUEM
(U3NIECKUX MOIETICH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® Pa3BUTHC YMGHI/Iﬁ Ha6JIIOIIaTB INpUPOAHBIC ABJICHUSA W  BBIIIOJHATL  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIOJIH30BAHUEM
M3MEPUTENbHBIX TPHUOOPOB;

e ocBOeHHE TPHEMOB pabOTHl ¢ HWH(popMaImei (GHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
MH(OPMALIMUI0O O COBPEMEHHBIX MJOCTHM)KEHMSIX (U3MKH, aHAIU3 U KPUTHYECKOE
OlleHMBaHME MH(pOpPMaLNY;

® 3HAKOMCTBO €O cepamu MpoPeCCHOHATHHON JACATEIHHOCTH, CBA3aHHBIMU C (DU3UKOH,
1 COBPEMCHHBIMU TCXHOJIOTUSAMHU, OCHOBAHHBIMHU HAa NOCTHKCHUAX q)HSquCKOﬁ HayKH.

Ha u3ydenne ¢usuku (6a30BbII YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o Gpu3uKe rnepeueHb J1adopaTOPHBIX paboT U OMBITOB HOCUT
peKOMEHAATENbHBIA XapaKTep, YYUTENb JeJaeT BbIOOp MpOBeNEHUs JabOpaTOpHBIX paboT H
OTIBITOB C YYETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yUaromuXcsl, CIUCKa SKCIIEPUMEHTAIbHBIX
3aJJaHUi, IIpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NIO3HAHUM OKPY’KAIOIero Mupa.

®usuka — Hayka o npupoje. SBnenHus npuponabl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKHUE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusnueckue BenuuMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHoCTh M3MEpEHNNA. MeXayHapOIHAsI CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCcTBEHHO-HAYYHBIH
METOJi IMO3HaHMUS: HAOJIIOJEHHE, IIOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIABM)KEHHE THMIIOTE3,
SKCHEPUMEHT [0 TMpPOBEpKEe THUNOoTe3, O0ObsicHEeHHEe HalmogaeMoro spieHus. OnucaHue
(u3NYeCKuX ABJICHUH C TIOMOIIIbIO MOJIEIEH.

Hemoncmpayuu.

1. Mexanudeckue, TEIUIOBbIE, MIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.

2. ®usnueckure npuOOpHl U MpoLEaypa NPSIMbIX U3MEPEHUH aHAJIOTOBBIM M LU(POBBIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEA.
Onpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenue Ttemmeparypbl MpH IOMOLIM >KUAKOCTHOTO TEpPMOMETpa U JlaT4uMKa
TEMIIEPATYPHI.
6. IlpoBeneHue uccienoBaHHUA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYLUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIe BBICOTA ITyCKa.

Pa3znen 2. IlepBoHayaibHble CBeIEHUS O CTPOEHUHU BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HMX pa3Mepbl. ONBITHI, IOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

JIBumkeHue dactul BemiecTBa. CBsA3b CKOPOCTH JBMKCHMS 4YacTUL C TEMIIEPAaTypOM.
bpoynoBckoe nBmwxenue, auddysus. B3aumozelicTBue dYacTUI] BellecTBa: NPUTSHKEHHUE MU
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHME TIa30B, JKUAKOCTEH M TBEPABIX
(kpucTayuIMyeckux) Teia. B3auMocBs3p MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX ATOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OcOoOEHHOCTH arperaTHbIX COCTOSIHUM
BOJBL.

Hemoncmpayuu.

1. HabmrogeHne 6pOyHOBCKOTO JIBUYKEHUS.

2. HabGmronenue nuddysun.

3. HaGmopneHue sBieHHH, OOBACHAIOMUXCA NPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHUIL

BEILECTBA.

Jlabopamopusie pabomot u onvimol.

1. OuenHka nuamerpa aToMa METOJIOM PAOB (C UCHOJIb30BaHUEM (poTorpaduii).

2. OnsIThI 110 HAOIIOAEHUIO TEMJIOBOTO PACIIUPEHUS Ia30B.

3. OnsbIThl 0 OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYISIPHOTO MPUTSKEHHUS.

Pa3znen 3. /IBuikeHue u B3aumMojaeicTBUE TeJl.

Mexannueckoe IBUKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHKeHHE. (CKOpOCTb.
CpenHsis cKopoCTb TP HEPAaBHOMEPHOM JBMKEHUU. Pacdy€T Iyt U BpEMEHM JBUKCHHUSL.

ARl



SBnenue wHepnuu. 3aKOH HHEpUUU. B3aumonelcTBUEe Tell KaK NpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Tel. Macca kak Mmepa umHepTHOCTH Tena. IlnotHocte BemectBa. CBsi3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctu U 3akoH ['yka.
N3mepenue cuibl ¢ NMOMOIIBIO JAMHAMOMETpA. SIBlIeHWE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHrue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmroenue MexaHu4ecKoro IBUKEHUS TeJa.
N3mepenue ckopoCcTH MPSMOJIUHEHHOTO ABMKEHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmtonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBHUIO TEl.
CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJTHOW MPSIMOH.
JIa6opamoprze pabomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (LIapuUKa B KHMJIKOCTH, MOJIEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpegneneHue cperHedl CKOPOCTU CKOJBXKEHHsI Opycka WIM IIapuKa 10 HAaKJIOHHOU
MJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh PacTSHKeHUs (IedopMalluu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tella U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIICHHS U YBETTWUYCHUS JaBjicHus. J[aBieHue raza. 3aBUCHUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
ryounbsl.  [wapocratmueckuit  mapagokc. CooOwmiaromuecs cocynsl.  ['mapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpUuuHBI CylIeCTBOBAaHUS BO3AYIIHON
o6onoukn 3emau. OnbiTr Toppuyennu. M3mepenue aTtMochepHOro MaBlICHHSA. 3aBUCHUMOCTH
aTMOc(epHOro JaBJIeHHS OT BBICOTHI HaJ YypoBHeM Mops. [IpubGopbl i u3MepeHUs
aTMOC(EepHOTO 1aBICHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.

R N

b

1. 3aBUCHMOCTH JaBJ€HUS ra3a OT TEMIEPATYPHI.

2. Ilepenaua naBjieHUs KUAKOCTHIO U Ta30M.

3. CooOlmaromuecs Cocyabl.

4. T'mppaBnuueckuii mpecc.

5. TlposiBnenue neiicTBUs aTMOC(HEPHOTO JaBJICHUS.

6. 3aBUCHMOCTH BBITAIKHBAIOMIEH CHJIBI OT OOBEMA MOTPYXKEHHOW dYacTH Tena u
MIOTHOCTHU KUIKOCTH.

7. PaBEHCTBO BBITAIKUBAIOLIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. VYcrnoBue maBaHHWsS TeN: IUIaBaHWE WJIM TIOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEH Tela U KUAKOCTH.
Jlabopamopusie pabomot u onvimol.



1. HccnenoBanue 3aBUCHMOCTH Beca Tesia B BOJE OT 00bEMa MOTPYKEHHON B KUAKOCTh

4acTH TeJa.
2. OmpezneneHue BBITAIKUBAIOIIEH CUJIbI, JCHUCTBYIOIIEW Ha TeNO, HOTPYXKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIECH CHJIbI, JACHCTBYIOIIEH HAa TEIO B
KUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb BBITAJIKMBAIOIIECH CHIIbI, ACUCTBYIOIICH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrpyKEHHOMN B KUAKOCTb YacTU Tela U OT IUIOTHOCTHU
KUJKOCTH.

5. KoncrpyupoBaHue apeoMerpa WIM KOHCTPYMpPOBAaHUE JIOJAKH U OIpeaeieHue eé

rpy30I10AbEMHOCTH.

Paznea 5. PaGora u MomHocTh. JHEprus.

Mexannyeckast pabota. MOILTHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
peiuara. [IpumeHeHne npaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPAaBUIIO» MEXaHUKU.
KIIJ mpocthix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHetmueckas W mnoTeHUualnbHas 3Heprus. lIpeBpamieHne
OJIHOTO BUJIa MEXaHUYECKOM YHEPTHUH B IPYroil. 3aKOH COXPAHEHMS YJHEPTUU B MEXAHUKE.

emoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [JBH)KEHMU Tella IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBU paBHOBECHS pblyara.
N3mepenne KIIJl HakIIOHHOW IJIOCKOCTH.

4. HW3ydeHue 3aKOHA COXPAHEHHS] MEXaHUYECKOW SHEPIHUH.

b

8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO--KHHETHYECKOH TEOpUH CTPOEHUS BelmecTBa. Macca
U pa3Mepbl aroMOB H MoOJeKyld. ONbITB, TOATBEPKIAIOIINE OCHOBHBIC TIOJIOKCHHS
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHMM BemecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHUECKOW Teopur. (CmauvBaHME U KalWUISIpHbIE siBJIeHUs. TemsoBoe
pacIIupeHue U CKaTue.

Temnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHS YacTHII.
Buytpennsis sneprus. CrnocoObl W3MEHEHHUS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBepiieHre paboThl. Buapl Temnonepenaun: TeIONPOBOAHOCTh, KOHBEKIINSA, U3ITYYCHHUE.

KoanuecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BellecTBa. TemIooOMEeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. I[lnaBneHue u oTBepleBaHUE KPUCTAIITHYECKUX
BEIIECTB. YJenpHas TemioTa IuiaBneHus. I[lapooOpazoBanue u KoHaeHcanus. Mcmapenwue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEPAaTyphl KUIIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpuanuner pabotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKArOIIeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIllCHUs] SHEPTUH B TEIUIOBBIX MPOIECCaX.



Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHKEHUSI.

Hab6monenue muddysumn.

HaGmoienue SBICHUI CMaqiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.

Habmroienue TemioBoro pacimpeHus Tell.

N3meneHne naBieHus ra3a Mpyu U3MEHEHUU 00bEMa M HarpeBaHUU HITH OXJIAXKICHUU.
[IpaBuna u3smepeHus TeMmneparypsl.

Bunael Tenonepenayu.

OxJaxxieHue Ipyu COBEPIICHUU PabOTHI.

9. HarpeBanue npu coBepiieHUr pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEeHME TEMIOEMKOCTEN Pa3INYHbIX BELIECTB.

11. HabmroneHue KurmeHwus.

12. HabGnrogeHue nocTosIHCTBA TEMIEPaTyphl MIPH IJIaBICHUH.

13. Mopenu TemaoBBIX ABUTATEIICH.

Jlabopamopusvie pabomot u onvimel.

OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHUS.

OnbITHI 0 BEIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

OMBITHI 110 HAOJIOICHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, JKUIKOCTEN U TBEPABIX TEIl.
Omnpenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OnepIThI, JAEMOHCTPUPYIOUIUE 3aBUCHUMOCTb JaBJICHHS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka TrHUIMOTE3bl JWMHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKAa JKHJIKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMIIepaTyphl.

7. HaGnmronenue u3MEHEHHsI BHYTPEHHEW DHEPTUU Tella B PE3yJIbTaTe TEIUIONepeaun 1

paboTHl BHEIIIHUX CHUL.

8. HccnemoBanwue siBJCHHS TEIIIO0OMEHA MPU CMEIIMBAHUH XOJIOAHOM M TOPSYEH BOJIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM NpHU TEMIOOOMEHE ¢

HarpeTbiM METAIIMYECKUM LUITUHAPOM.

10. Onpenenenne ynenabHON TEMIOEMKOCTH BEILIECTBA.

11. VccnenoBanue npoliecca uCapeHus.

12. OnpenesieHMe OTHOCUTEILHON BIAXKHOCTH BO3IyXa.

13. Onpenenenue yeabHON TEMIOTHI IUIABICHUS JIbJa.

Pa3znen 7. DiiekTpryeckne 1 MAarHuTHbIE SIBJICHUSI.

Onektpusanus Tenl. J[Ba poja 3JIEKTpUUYECKHX 3apsAaoB. BzaumonelicTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTb CHJIBI B3aMMOJCMCTBUS 3apsSKEHHBIX TEI OT BEJIUYUHBI
3aps70B U PACCTOSIHUS MEXKTY TEIAMHU).

Onekrpuueckoe noJie. Hanpspk€HHOCTD anekTpuueckoro nois. [IpuHuun cynepno3unmu
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHMS JJIEKTPUUYECKOTO 3apsija.

DNEKTpUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA 3JIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSIHHOTO TOKa. JleWCTBUSA ANEKTPUYECKOro TOKa (TEIIOBOe, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B JKHMJKOCTSX U ra3ax.

Onektpuyeckas 1nenb. Cuma Toka. DiekTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJEIbHOE CONPOTUBIIEHHWE BellecTBa. 3akoH Owma i ydacTka ILenu.
[TocnenoBarenbHOE M MapaIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota 1 MoIHOCTD 3MEKTpUYecKoro Toka. 3akoH Jlxoynsa—JleHna. DnekTpudeckue memnu
Y IOTPEOUTEIH IIEKTPUUYECKOM dHeprur B ObITy. KOpoTKOE 3aMbIKaHHE.

[locrosiHHble MarHuThl. B3anMoneiicTBUE NOCTOSHHBIX MArHMTOB. MarHutHoe ToJe.
MarnuTHoe noJie 3eMJIM U €ro 3HaYeHHue s xKu3HU Ha 3emie. OnbIT Dpcrena. MaruutHoe nolie
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3JEKTPUYECKOTO TOKA. [I[puMeHeHue JIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOIBUIATENb IOCTOSHHOrO ToKa. lMcrnoap3oBaHue
JIEKTPOIBUraTelIe B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIOPTE.

Oneiter  @apagnes. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuio  JleHuna.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

emoncmpayuu.

DnekTpu3alus Tel.
JIBa posa 3MEeKTPUUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
YCTpOoUCTBO U IEHCTBHE IEKTPOCKOTIIA.
DneKTpocTaTUuecKas NHIYKIHS.
3aKOH COXpaHEHUs DJIEKTPUUECKUX 3apsI0B.
[TpoBOAHMKY W AUDITIEKTPUKH.
MoienupoBaHUE CUIIOBBIX JJUHHM 3JIEKTPUUYECKOTO TOJIS.
HcTOYHMKH MOCTOSTHHOTO TOKA.
JIeNCTBHS SIIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHI TOK B KUIKOCTH.
. I'a30BbI# pa3ps.
. U3MepeHune cuiibl TOKa aMIepMeTpoM.
. I3MepeHnue >1eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHHM.
. B3aumoielicTBre MOCTOSTHHBIX MarHUTOB.
. MonienrpoBaHue HEBO3MOXHOCTHU Pa3/IeieHHs MTOJIIOCOB MarHUTA.
. MoaennpoBaHre MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OnsIT Dpcrena.
. MarauTHO€ 10Jie TOKa. DJIEKTPOMAarHur.
. JleficTBHE€ MarHWTHOTO MOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUraTENb MOCTOSHHOTO TOKA.
. UccnenoBanue sIBIICHNS 3JIEKTPOMArHUTHOW MHYKIUU.
. OnbiTel Dapajes.
. 3aBUCHMOCTb HaIlPaBJICHUS WHIYKIIMOHHOT'O TOKA OT YCIOBUM €ro BOSHUKHOBEHHS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuwie pabomel u onvimel.
OnpIThI 10 HAOTIOACHUIO JCKTPU3ALMH TEJ UHIYKIUEH U IPU COMPUKOCHOBEHHUHU.
HccnenoBanue AeCTBUSA AIEKTPUYECKOTO MOJIS HA IPOBOJIHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOoThI IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.
W3mepenue u peryaupoBaHue CUIIbl TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3uCcTOpa U HAPSHKEHUS Ha PE3UCTOPE.
7. OnbITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTHUBIICHUS
MIPOBOJIHMKA OT €r0 JJIMHBI, MJIOIAU NONEPEYHOTO CEUEHHS U MaTepHala.
8. IlpoBepka mpaBuia CIOXKEHUS HAINPSHKEHUM MPH MOCIEI0BATEIBHOM COEIUHEHUHN
JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuia Ajsi CUJIbI TOKA MIPU NapajIeIbHOM COEAMHEHUU PE3UCTOPOB.
10. Onpenenenue paboTHI AMEKTPUIECKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.
11. Onpenenenre MOLUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUYKY, OT HaIpsHKEHUS
Ha HEH.
13. Onpenenenue KII/I narpeBatens.
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14. ccnenoBaHne MarHUTHOTO B3aUMO/IEHCTBUS IOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MAarHUTHOIO IOJIS IOCTOSIHHBIX MAarHUTOB INpU HX OOBEIUHEHUH U
pa3aelIeHuN.

16. VccnenoBanue NeMCTBUS 2JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnbIThl, 1EMOHCTPUPYIOIINUE 3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUS KATYILIKU C TOKOM U
MAarHuTa OT CWJIbI TOKa W HAIPABJICHUs TOKA B KaTYIIKE.

18. M3yuenue neicTBUS MarHUTHOTO NOJIsl HA POBOJHUK C TOKOM.

19. KoHctpyrnpoBaHue U u3ydyeHue paboThl AJIEKTPOIBUTaTEIS.

20. Usmepenune KIIJ] anekTpoaBUraTesibHON YCTaHOBKH.

21. OnbITEl MO HUCCIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM MHAYKLHHU: HMCCIEI0BAHUE
VM3MEHEHNH 3HA4YE€HUsI U HAIIPABJICHUSI HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe npuxeHue. MatepuanbHast Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mnpsMoJuHEHHoe nABukeHue. HepaBHomepHOe
npsiMoJiuHeitHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla IMpU HEpPaBHOMEPHOM
JBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE TipsiMoiinHeliHOe aBkeHne. CBoOoaHOe manenne. OmnbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKpYXKHOCTH. [lepron u yactora oOpamenus. JIuaeitHas u
yriaoBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[TepBriit 3akoH Hprotona. Bropoit 3akon Herotona. Tpetuii 3akoH Herotona. [IpuHiun
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiIa TPEHHUSI CKOJIBKEHUSA, CUjla TPEHUS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JBmwxenne rmianetr BOkpyr Comnma. IlepBas kocmuueckas ckopoctb. HeBecomocth u
Meperpy3KHu.

PaBHOBecue MarepuanbHO TOUKH. AOCoOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEeIUIEHHOM OChIO BpanieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. 3menenne umnynbsca. Mmnynbe cuiibl. 3aKOH COXPAHEHHUS! MMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cun TsbkectH, ynpyroctd, TpeHusi. Cs3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[loreHunanpHas 3Heprus cxarod npyxunsl. Kunernueckas sneprus. Teopema 0 KUHETUYECKO I
SHEpruu. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHUU.

Hemoncmpauuu.

1. HaOnrogeHrne MEXaHMYECKOTO ABMKEHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME HyTEH W TPACKTOPHUM JBWKEHHS OJHOTO M TOrO K€ Teja OTHOCHUTEIBHO
Pa3HBIX TeJl OTCYETA.

N3mepeHune ckopocTy U yCKOPEHUSI MPSAMOJIUHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

Habmroenne ABMKEHUS TeNa M0 OKPYKHOCTH.

Habmroenne MexaHW4ecKuX sIBJICHUI, TPOUCXOSIIINX B cucTeMe oTcuéra «Temexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTEIBHO KaOnHeTa (DU3UKH.
3aBUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl TeJa U IEUCTBYIONIEH Ha HETO CHUJIBIL.
Habmroienne paBeHcTBa CUJI IPU B3aUMOICHCTBUM TEll.

9. H3meHeHue Beca Tena Npu yCKOPEHHOM JIBUKEHHUU.
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10. Ilepenaua umnysnabca Npu B3aUMOJACHCTBUM TE.

11. IIpeoOpazoBaHust SHEPTUU TIPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHHEe UMITyJIbCA IIPU HEYIIPYTOM B3aUMO/IEHCTBUU.

13. CoxpaHeHue UMITyJbCa IpU a0COIIOTHO YIIPYroM B3aUMOAEHCTBUU.

14. HabnrofeHre peakTUBHOTO JIBFKCHUSI.

15. CoxpaHneHne MEXaHUYECKOM 3HEPTUU ITPU CBOOOJHOM IMAJCHUH.

16. CoxpaHeHrne MEXaHHYECKOW YHEPTHH TIPU JBIKCHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopusvie pabomot u onvimel.

1. KoHncTpynpoBaHue TpakTa IUIs pasroHa W AajJbHEWIIEr0 pPaBHOMEPHOTO BMXKECHUS
[IapyKa WITH TEIEKKH.

2. OmnpeneneHue CpeaHEN CKOPOCTH CKOJBKEHHSA Opycka WM JBUKEHMS ILIapUKa I10
HAaKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue YCKOpPEHMsI Tela MPU PaBHOYCKOPEHHOM JIBUYKEHUHM 110 HAKJIOHHOU
IJIOCKOCTH.

4. WccnenoBaHue 3aBHCUMOCTH ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBWKCHUU 0e3
HA4aJIbHOUW CKOPOCTH.

5. IlpoBepka THUINOTE3bl: €CIUM NPU PaBHOYCKOPEHHOM J[IB)KEHHMM O€3 HaudaibHOM
CKOPOCTH TIyTH OTHOCSTCS KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKHA BPEMEHHU OTMHAKOBEI.

6. HccnenoBaHue 3aBHCHUMOCTH CHUJIbI TPEHHUS CKOJBKEHHS OT CHUJIbl HOPMAIbHOTO
JTABJICHMUS.

7. Omnpenenenne KodPGUITUEHTA TPEHUS CKOTBKECHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM [JBM)KEHHHU Tella IO

TOPU30HTAIBHOM MOBEPXHOCTH.
10. Onpenenenne paboOThl CHIIBI YIPYrOCTH TPH TMOABEME Tpy3a C HCIOJIH30BAHHEM
HEMOABM)KHOTO U MOABMKHOTO OJIOKOB.

11. 3ydyeHue 3ak0Ha COXpaHEHUS YHEPTHUU.

Pa3nen 9. Mexann4yeckue K0Je0aHUS U BOJHBI.

KonebarenbHoe apmxenue. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: MEpUoj, 4acToTa,
amIuitya. MaTtemMatuueckuid U NPYXKUHHBIA MaaTHUKU. [IpeBpaienue 5sHepruu Mnpu
KoJIe0aTeIbHOM JBUKECHUU.

3aryxaromue kosebanus. BeiHyxneHnsie koneOanus. Pesonanc. Mexanndyeckie BOJHBI.
CpoiicTBa MexaHM4ecKux BOJH. [Ipo10sibHBIE U MONEepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTD
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBL.

3Byk. ['poMKOCTh 3ByKa 1 BeicOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

Hemoncmpauuu.

Habmonenue xoneGaHuii Te moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmronenue BIHYXIEHHBIX KOJIEOaHHM U pEe30HAHCA.

Pacrmipoctpanenue mpoJ0JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIETIH).

HabnroneHue 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKycTHYeCcKH pe30HaHC.

./Iaﬁopamopnble padomul u onvimol.

1. Ompenenenue 4acToThl M NEpUOJIa KOJIEOaHUI MaTeMAaTHYECKOTO MAasTHUKA.

2. OmpeneneHue 4acTOTHI M epUoJia KoJeOaHUi MPY>KMHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH MEpHOAa KOJEOAaHUM MOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJEOaHUM MPYKMHHOTO MasTHHUKA OT MacChl

rpysa.

*®

DU AL

10



5. IIpoBepka HE3aBHCMMOCTH IMEpPHOAA KOJECOAHWN Tpy3a, MOJBELIICHHOTO K HUTH, OT
Macchl rpysa.
6. OmbITHL, JEMOHCTPUPYIOIIME 33aBHUCUMOCTh IMepuojia KoJeOaHWH MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHuUst CBOOOAHOTO Ma/ICHUS.
Paznes 10. DinekTpoMarHuTHoOe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMAarHuTHblEe BOJHBL. CBOWCTBA 3IEKTPOMArHUTHBIX
BoJH. [IIkana snexTpoMarHUTHBIX BOJIH. Mcnonbp3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.
2. BouiHOBBIE CBOICTBaA CBETA.
Jlabopamopusie padbomot u onvimel.
1. M3yueHue CBOMCTB 37€KTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Paznes 11. CBeToBbIe IBJICHHS.
JlyueBas mopenb cBera. Mcrounuku cera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connna u Jlynel. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomiienne cBera. 3akoH npenomieHus cBeTa. [loHOe BHYTpeHHEE OTpaK€HUE CBETA.
Wcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mydeir B mmH3e. OmnTuueckas cucrema (oToammapara, MHKPOCKONa H
Teneckomna. [ a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. CriojkeHne CIeKTPaIbHBIX [IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHeNHOE pacIpOCTpaHEHHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MJIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTUYecKU CBETOBOI.
Xon tydeid B coOuparomiei JTruH3e.
XoJ ay4del B pacCeUBaloIleH JIMH3E.
[Tonyuenue n306pakeHH ¢ TOMOIIBIO JINH3.
. Ilpunuun peictBus oToarnmapara, MUKPOCKOIIa U T€JIECKOTIA.
10. Mopnenn riasa.
11. Paznosxenue 6e10ro cBeTa B CIEKTP.
12. Tlony4yenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnepoBaHue 3aBUCUMOCTH YTia OTPaXeHHsI CBETOBOTO Jy4a OT yIJia MaJeHHUs.
2. H3yueHue XapakTepUCTUK U300paKEHUs MPEeaMETA B IJIOCKOM 3epKajle.
3. HccnenpoBaHue 3aBUCMMOCTH yIiia MPEJIOMIICHUS CBETOBOTO Jyda OT yIiia MaJeHus Ha
TPAHUIIE «BO3AYX—CTEKIIO».
[Tomy4yeHnne n300paXkeHUi ¢ MOMOIIbIO COOMPAOLIEH JTHH3bI.
Omnpenenenne GOKYCHOTO PaCCTOSHUS M ONITUYECKOH CUIIBI COOMparoIei JINH3BL.
OMnbITH IO PA3JIOKEHHIO OEJIOT0 CBETa B CHIEKTP.
OnpITHI MO BOCHPUATHIO 1IBETa MPEIMETOB NMPU UX HAOMIOJEHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Paznen 12. KBanToBLbIe IBJICHHUS.
Omnsitel Pe3epdopaa u nnanerapHas mojnens aroma. Mogens atoma bopa. Mcnyckanue u
noryionieHue ceera atomoM. KBantel. JInHeluaThie CIIEKTPHI.
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PagnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE AaTOMHOTO Sjpa.
Hyxkinonnas Mopnens aromHoro sgpa. HM3otombsl. PampmoaktuBHble npeBpamienus. llepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakiuy. 3aKOHbBI COXPAHEHHUS 3aps0BOTO U MACCOBOTO YHMCEN. DHEPIUs CBSA3U
aToOMHbIX sjaep. CBs3p Macchl W sHepruu. Peakuuu cuHre3a u aeneHus sjep. Mcrounuku
sHepruu CoJiHIA U 3BE3NL.

SAnepHas sHepreTuka. JlecTBUSA palMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphbl U3JIy4yeHHS U MOIJIOIIECHHUS.

CrieKTphl pa3Iu4HbIX a30B.

Criextp BoAOpoOIa.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYUCHH.

Peructpanus nzny4eHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

JIa6opamoprze pabomot u onvimul.

1. HaOnropeHue CIIOMIHBIX U IMHENYAThIX CIEKTPOB U3JIy4EHUS.

2. HWccnenoBaHue TpPEKOB: HM3MEPEHHE SHEPIMM YacTUILIBI 0 TOPMO3HOMY IYTH (110

dboTorpadusim).

3. H3mepenwne paauoakTUBHOTO (OHA.

IloBTOpPHUTEILHO0-00001IAOIIUI MOAYIb.

[ToBTOpUTENBbHO--0000MIalOUI  MOIY/Tb MpeAHa3HAuYeH JUId CUCTEeMaTH3aluud U
000011eHUS TPEIMETHOTO COJIEPKAHUS U OTbITA IEATEIbHOCTH, IPUOOPETEHHOTO MTPH U3yUYEHUHN
BCEro Kypca (pU3UKH, a TakkKe IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BRIOPABIIUX 3TOT YY€OHBIN MPEAMET.

[Ipy w3ydyeHHMM JAHHOTO MOJAYJS pPEAIU3YIOTCS M CHCTEMATH3UPYIOTCS  BUIBI
NEeSTebHOCTH, Ha OCHOBE KOTOpPBIX OOECHeurMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHHUs, (HOpPMUPYETCS €CTeCTBEHHOHAY4Has
IPAMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCIICJOBAHUS SIBJICHUN MPUPOJBI M TEXHHUKH,
OBJIAJICHUE YMEHHUSIMHU OOBSACHATh (U3UYECKUE SBJICHUS, MPUMEHSS TMOJY4YCHHbIE 3HaHUS,
peuiaTh 3a/1a4u, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHUMNIMATIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pasjiera pealn3yercs 3a CYET TOro,
4yTO 00y4aroLUecs BHIMOIHSIIOT 33JaHUs, B KOTOPBIX UM IpPEAIaraeTcs:

Ha OCHOBE MOJYYE€HHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKPYKAIOILIEH NPUPOJE U MOBCEIHEBHON KU3HM;

HCII0JIb30BaTh HAYYHbIE METOJIbI MCCIEAOBaHUS (PU3NYECKUX SIBICHUM, B TOM YHCIE AJIs
MIPOBEPKHU TMIOTE3 U MOJYyYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAayYHbIE OCHOBBI Hanbojee BaKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MNPAKTUYECKOrO HCIHOJb30BaHUSl PA3NMYHBIX HMCTOYHUKOB HSHEPrUM Ha OCHOBE
3aKOHA IPEBPAILLECHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB SHEPTHUHU.

N
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HamNpaBlIeHO Ha
JOCTHIKEHHUE TIMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.
B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs Y

oOyugaronierocs OyayT cOpMUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3yIbTATHl B YaCTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:

® TIPOSIBJICHHE MHTEpECa K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (DU3MUEeCcKOit
HayKH;

® [ICHHOCTHOE OTHOIIECHUE K JIOCTHKECHUSM POCCHUICKUX YUEHBIX--(U3UKOB;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

® TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHHH OOIIECTBEHHO 3HAYMMBIX M ITHUUYECKHX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUHN (U3HKY;

® 0CO3HaHHE BAKXHOCTH MOPATbHO--3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) 3CTeTHYEeCKOro BOCTIMTAHUSA:

® BOCHPHATHE ACTETHYECKUX KA4eCTB (DU3UYECKOW HayKu: €€ TapMOHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

® OCO3HaHHWE IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTAa IO3HAHHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIOIIEN KYJIbTYphI;

® Ppa3BUTHE HaYYHOU JIFOO03HATEITHLHOCTH, HHTEPECA K UCCIEA0BATEIHCKOM JACSITEIIBHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJILHOI0 0J1ATrONOJIyYHs:

® 0CO3HaHHE LIEHHOCTU Oe30macHOro oOpas3a *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BaYKHOCTH TpaBul 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ AJEKTPUUYECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIIIHUX YCIOBUSIX;

¢ chOpMHUPOBAHHOCTH HaBbIKa pedieKCHH, MPU3HAHUE CBOETO IpaBa HA OMIMOKY M TaKOTO XKe
IpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

® AaKTHBHOE y4yaCTHE B PELICHUU MPAKTHUECKUX 3a7ay (B pamMKax ceMbd, 0Opa3oBaTelIbHOM
OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMX B TOM Yucie U GU3NYECKUX 3HAHUI;

® UHTEpeC K MPAaKTUYECKOMY M3yUEHUIO Mpodeccuil, CBA3aHHBIX C (PUUKOM;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

® OpHEHTalMs Ha MpUMeHeHHe (GU3NYECKUX 3HAHUW M pelieHus 3anad B objacTu
OKpY)KaroIlel cpelibl, TNIAHUPOBAHUS MOCTYNKOB U OIEHKUA MX BO3MOXKHBIX MOCIEACTBHIA
JUIS OKPYXKAIOIIeH Cpeibl;

®  OCO3HaHHE INI0OATHFHOTO XapaKTepa SKOJOTUUYECKUX MPOOJieM U MyTel UX pelleHHs;

8) ajanTanyu K U3MEHSIOIIUMCS YCJIOBHAM COLHUAIBHON U MPUPOIHO CPebl:

e MOTPeOHOCTH BO B3aUMOJICHCTBUU TMIPU BBINOJHEHUU HUCCIEIOBAHHM UM IPOEKTOB
(bu3nuecKkoit HaNMpaBICHHOCTH, OTKPHITOCTH OMBITY M 3HAHUSIM JIPYTHX;

® TIOBBILIECHHUE YPOBHS CBOCH KOMIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATENbHOCTb;

e noTpeOHOCTH B (OPMHpPOBAHMHM HOBBIX 3HAaHUH, B TOM 4YHclIe (QOPMYIHPOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

e oco3HaHHE JeUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

¢ [JIAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DU3MUYECKUX 3HAHHIA,

® CTpeMJICHHE aHAJIM3UPOBAThH U BBISBISATH B3AMMOCBSI3H MPUPOIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIONB30BaHUEM (PU3NUECKUX 3HAHUM;
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® OIICHKAa CBOMX JEHCTBUM C Y4E€TOM BIUSHUA HAa OKPYXKAIOIIYIO Cpely, BO3MOKHBIX
1J100abHBIX TOCJIEICTBUH.

METAINIPEIAMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHMs mHporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuaromerocs OyayT CGOpPMHpPOBAHBI MeTampeIMeTHbie pe3yJbTaThl,
BKJIIOUAIOLME [O3HABATEJIbHbIE YHUBEPCAJIbHbIE Y4eOHBbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE yUEOHbIE IEHCTBUS.
Ilo3naBaTenbHbIC yHHBepPcadbHbIe YueOHbIe JeliCTBUSA
Ba3oBble 1ornyeckue gelicTBus:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SBICHUIN);
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(PHUKAIMUA, OCHOBAHUS ISl 000OIIeHUS
Y CpaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U
HaOIOZCHUSAX, OTHOCSAIIUXCS K (PU3UUECKUM SIBJICHUSM;

BBIABJIATE IMPUYMHHO--CICACTBCHHBIC CBA3U IIPpU H3YYCHHUUN (1)I/ISI/I‘I€CKI/IX SIBIICHUN H
IponecCoB, A€IaTb BBIBOJbI C HCIOJB30BAHUEM JICAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIZIBUT'aTh TUIIOTE3bI O B3aUMOCBIA3AX CI)I/I?,I/I"IeCKI/IX BCJIIMYNH,
CaMOCTOSITENIBHO  BBIOMpATh CHOCOO pemieHuss y4deOHOW (u3nueckod 3amauu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB pENICHHs, BHIOOp Hamboyiee MOIXOMASAIIETO C
y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble nuccienoBarejbCKHe AeiCTBHSA:

WCIIOJIh30BaTh BOIIPOCHI KaK UCCIICAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(bM3UYECKUI FIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0OBaHNEe (DU3NIECKOTO SBJICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh WH(POPMAIIHIO, MOJTYYCHHYIO B XOJE
WCCIICIOBAHUS WJTH SKCTICPUMEHTA,;

CaMOCTOSATENIBHO  (OPMYIUPOBAaTh OOOOIIEHUS W  BBIBOJBI IO  Pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATh BO3MOYKHOE JNAJbHEHIIIee pa3BUTHE (PU3MUYECKHUX MPOIECCOB, a TAKXKE
BBIJIBUTATh MIPEIIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSATh Pa3IMYHBIE METOJbl, UHCTPYMEHTHI M 3alpoChl MPH TOUCKE M OTOOpE
WHGOPMAIIMU WK TaHHBIX C YIETOM MPEIUIOKEHHOM yueOHOM (PU3MYECKOH 3a/1auH;
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATh WHPOPMALIUIO PA3THUHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;

CaMOCTOSITEJILHO BBIOMpPATh ONTUMAIBHYIO (OpMY TpEACTaBICHUsS HHPOpPMAIUU WU
WUTIOCTPUPOBATh pelIacMble 3a7ayll HECIOXXHBIMH CXEMaMH, JharpaMMaMHd, WHON
rpaduKol U UX KOMOMHAIUSAMHU.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:

B X0Je 00cCyXaeHus ydeOHOro Mmarepuana, pe3yJabTaToB JIabOpaTOpHBIX paboT U
MIPOEKTOB 3a1aBaTh BOIPOCHI IO CYLIECTBY 00CYKJaeMOl TeMbl U BbICKa3bIBaTh UJICH,
HalleJICHHbIE Ha pEelIeHUe 3a/1a41 U MoAJepKaHne 01aroKenaTeIbHOCTH O0IeHHS;
CONOCTABJIATh CBOU CYXKICHHMS C CYXKJIECHUSMH JPYTMX YYacTHHKOB JHAJora,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

BBIpaXkaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTABIATh  PE3YJAbTaThbl  BBIIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(3KCIIepUMeHTa, UCCIIE0BAHMS, TPOCKTA);
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MMOHUMATh M WCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHAWBHIYaTbHOW pPaOOTHI
MIPU PEIICHUH KOHKPETHON (PU3UIECKOM MPOoOIEeMBI;

NPUHUMATh LEIM COBMECTHOW JAESATEIbHOCTH, OPraHU30BbIBATH JEHUCTBUA MO €€
JOCTH>KCHHIO: PACIIPEACIIATh POJIU, 00CYKAaTh MPOIECCHl U PE3YJAbTAaThl COBMECTHOM
paboThI, 0000aTF MHCHHSI HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOKO 4YacTh pabOTHI, JOCTUras KAa4eCTBEHHOTO pe3ysibTara MO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C APYTUMH Yi€HAMU KOMAaH/IbI;
OIIEHMBATh KayeCTBO CBOET0 BKJaJa B OOMIMH MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM YIACTHUKAMHU B3aMMOICHCTBHSL.

PeryisiTuBHbIe YHHBePCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranu3amnus:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOIUX Ul PEeLICHUS
(bu3nyecKux 3HaHU;

OpUEHTHPOBAThCSA B Pa3IMYHBIX MOJXOJaX MPHUHATHS pelleHud (MHIUBUAYyaJIbHOE,
MPUHSATHE PEIICHUs B TPYIIE, IPUHATHE PELIEHUHN IPYNION);

CaMOCTOSITEJIBHO COCTaBJISITh aJTOPUTM pelleHus (U3MYECKON 3aJaud WM IUIaHa
UCCIIEIOBAaHUS C Y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpesiaraéMble BapUaHThl pelICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh a/IeKBaTHYIO OIIEHKY CUTYyalluu U IpeJylaraTh IiaH e€ N3MEHEHNUS,

OOBSACHATh MPHUYMHBI JOCTHIKEHUSA (HEAOCTHXKEHHUS) pe3yJabTaToB JAEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (PU3MUECKOTO
WCCIIEIOBAHUSl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYaIlUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YNIbTATa €I U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPYroro yejoBeKa B XOJE CIopa WK AUCKYCCHH Ha HAyYHYIO
TEeMy, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYroTo;

MpU3HABaTh CBOE MpaBO Ha OMMOKY MpU peleHUH (U3NYECKUX 3alad WId B
YTBEPXKACHUAX Ha HAyYHbIE TEMbI M TaKOE K€ MPaBo IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy obyuenus B 7 kjiacce MpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCA YMEHHI:

UCIIONb30BaTh MOHATHSA: (PU3MUECKHE W XHMHUYCCKUE sIBJICHHS, HaONO/ICHHE,
AKCIICPHUMEHT, MOJIEJb, THUIIOTE3a, CIUHUIBI (DU3MUCCKUX BEIMYHMH, aTOM, MOJICKYyIa,
arperaTHbIe COCTOSIHHS BellecTBa (TBEPHOE, JKUIKOE, ra3000pa3HOE), MEXaHHYECKOe
IBWKEHHE  (PaBHOMEPHOE, HEPaBHOMEpHOE,  MPSIMOJHMHEHHOE),  TPACKTOpHS,
paBHOJEHCTBYIOIIAs cuia, naedopmanust (ynpyrasi, IUIacTHYecKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIBI;

paznuuaTh sBieHus (quddy3us, TEII0BOE IBUKEHHE YacTHIl BEIIECTBA, PABHOMEPHOE
JBWKEHNE, HEPaBHOMEPHOE ABIIKCHUE, WHEPIHs, B3aUMOJICHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO BpallleHHWs, Tepeaada JaBICHUs TBEPABIMU
TeJIaMH, )KUAKOCTSMH H Ta3aMu, aTMOC(EpHOE JIaBlICHHE, TNIaBaHUE TeJl, IIPEBPaICHHS
MEXaHWYECKOW YHEPTUH) TI0 OTIMCAHHIO MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3MUYECKOE SIBIICHUE,
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pacrno3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYCCKUX SBICHUI B OKPYXKAIOIIEM MHpPE, B
TOM dYHuCie (U3NYECCKHE SIBICHUS B MPHUPOJC: MPUMEPHI JBIKEHUS C Pa3INYHBIMU
CKOPOCTSIMU B JKMBOM M HEXUBOM IPHUPOAE, ACHCTBHUE CUIIBI TPEHUS B IPUPOLAEC U
TEXHUKE, BJIMSHUE aTMOC(EPHOTrO MABICHHS Ha >KMBOM OpraHu3M, IJIABaHHUE DHIO,
pBlUaru B TeJI€ YEJIOBEKA, IPU 3TOM IEPEBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATE CYIIICCTBCHHBIC CBOMCTBA (TPU3HAKY ) (PU3UUECKUX SBJICHHIA,
OTIMCBHIBATh M3YYEHHBIC CBOMCTBA TeNl U (PU3MUECKHUE SBJICHHUS, UCTIONB3Ys (pU3HUECKHE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEILECTBA, BPEMsI, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, cCUja TSDKECTH, BEC Tela, Cuja TpPEHUs, JaBJICHUE
(TBEpIoro Tema, XKUAKOCTH, ras3a), BBITAJKMBAIOLIAS CHJIa, MEXaHHWYecKas padora,
MOIIIHOCTh, IUJIEYO CHJIBL, MOMEHT CHJIbl, KOX(QQHUIMEHT IOJE3HOTO JIEHCTBUS
MEXaHU3MOB, KHHETUYECKasi U TOTCHIMAIbHAS YHEPTrus), MPH ONMHCAHUHN TPABHIHHO
TPaKTOBAaTh (PU3MUECKHUI CMBICI UCTIOIB3YEMBIX BEJIMUMH, UX 0003HAUYCHHS U €IMHUIIBI
(u3NYeCKUX BEJIWYUH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEIIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpadUKU HU3YYCHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEJIIMYWH;
XapaKTepU30BaTh CBOICTBA Tes, (PU3MUECKHUE SIBICHHUS M IPOLECCHI, HCIHOJB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoif), 3akoH ['yka, 3akon [lackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs pbluara (OJ0Ka), «30JI0TO€ TPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW »HHEepruu, MpH OSTOM JaBaThb CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMMChIBATh €T0 MaTEMaTHUECKOE BBIPAKEHHUE;
0O0BACHATh (U3NYECKUE SBJICHUS, IMPOLIECChl W CBOMCTBa Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIli MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUUHHO-
-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHWE U3 1—2 JIOTMYECKUX IIIaroB C OMOPOM Ha
1-2 w3ydeHHBIX CBOWCTBA (DU3WYECKUX SBJICHHUH, (PU3NYSCKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;
pemarh pacy€THbIC 3amaydl B 1—2 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DPU3UYECKUE BEIUYUHBI B (POPMYIbl U
MIPOBOJUTH PAcYEThl, HAXOIUTh CIPABOYHbIC JAaHHBIC, HEOOXOIUMBIEC Ui PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OJYYCHHON (PU3UUYECKOI BEIMYMHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB, B OIMCAHMM HCCJIEJAOBAHMS BBIICIATH IPOBEPSIEMOE IPEAINOIIOKEHNE
(rumoTesdy), pa3nMuaTh W HMHTEPIPETUPOBATH IMOJYYEHHBIH pE3ylbTaT, HAXOJIUTh
OLIMOKYU B XOJI€ OMBITA, JIeJaTh BHIBOBI IO €r0 pe3ysbTaTaM;
MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WIH (PU3NYECKUX CBONCTB
Ten: (GopMmynupoBaTh MPOBEpPAEMBbIC MPEANOIOKEHHs, COOMpaTh YCTAaHOBKY W3
MPEII0KEHHOT0 000PYA0BAaHHUS, 3aMKUCHIBATh XO/1 OTBITA U (POPMYIUPOBATH BHIBOIBL;
BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MAcChl Tena, 00bEMa, CUIIbI U
TEMIEPaTyphl C HCIOJIH30BAHHUEM aHAIOTOBBIX U IU(POBHIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHusl MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3UYECKON BENUYHHBI OT JAPYrOl C
HCIIOJIb30BAHMEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH MTyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUSI CKOJBXKEHUsI OT Beca Tela, KaueCTBa
00pabOTKM TMOBEPXHOCTEH Tel H HE3aBUCUMOCTH CHWJIBI TPEHHsS OT IUIOIIAIU
CONIPUKOCHOBEHUS TEJ, CUJIbl YIIPYrOCTH OT YAJUHEHUS MPYXKUHBI, BbITAJKUBAIOLIEH
CHIbl OT O0OBEMaA MOTPY)KEHHOW YacTH Tela W OT IUIOTHOCTH J>KUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TJIYOMHBI, Ha KOTOPYIO MOTPYXKEHO Telo,
YCIOBUYM TIUIaBaHUS TEN, YCJIOBHA pPaBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUKM  Y4eOHOTO HCCIEeOBaHUs, COOMpaTh YCTAHOBKY U  BBITIONHSTH
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U3MEpEHUs, CIenys MPeUI0OKEeHHOMY IUIaHy, (PMKCHPOBATH PE3yJbTAThl MOJIYYCHHOMN
3aBHCUMOCTH (PU3MYECKHX BEIMYMH B BHUJE MPEUIOKECHHBIX TAOIHII M TpadHKOB,
JIeNIaTh BBIBOJIBI 110 pE3yJIbTaTaM HCCIEA0BAHMUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (PU3MUECKUX BEIMYMH (TUIOTHOCTH BELIECTBA
KUAKOCTU M TBEPIOrOo Tela, CWJIA TPEHUSI CKOJIBXKEHHUS, JaBJIEHHUE BO3/AYyXa,
BBITAJIKMBAIOIIAsl CHJIa, JCHCTBYIOLIas Ha MOIPYKEHHOE B IKUIKOCTb TEJO,
KOA(QQHUIHUEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHWU3MOB), CIEAyS HPEIIOKEHHON
WHCTPYKIWU: TIPH BHITIOJTHEHUN U3MEPEHH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIUUCIISATH 3HAUEHUE UCKOMOM BEJIMYUHBI

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH mpu paboTe ¢ J1abopaTopHBIM
o0opynoBaHuEM;

yYKa3bIBaTh MPUHIUMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCY/bl, OapoMeTp, pblyar, MOJABUKHBIA U
HEMNO/ABWKHBIN OJIOK, HAaKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOICTB € OMOpOHl Ha WX OMHMCAHUA (B TOM YHMCIE: MOAUIMIHHUKH, YCTPOMCTBO
BOJIOTIPOBOJIA, TUAPABIMYECKUI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIOJIb3Ysl 3HAHHUA O CBOMCTBaX (PU3MUECKUX SIBICHUH W HEOOXOAUMBbIE
(u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TMpUMEpHl (HAXOAUTh HMHPOpPMAIMIO O MpHUMeEpax) MPAKTHUECKOTO
WCIOJIb30BaHUs (PM3MUECKUX 3HAHWM B TOBCEAHEBHOM >KHM3HH IS oOecreyeHus
0e30macHOCTH TpHU OOpalieHMH ¢ OpuOOpaMH M TEXHUYECKHMMH YCTPOWCTBaMHU,
COXPAaHEHHUS 3J0pOBbsI M COONIOJIEHHUS HOPM 3KOJOTHYECKOTO TOBEJCHHS B
OKpY»Kalolllen cpene;

OCYILIECTBIIATh OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIINXCS 3HAaHUHM U IyTEM CpaBHEHUs
pa3IUYHBIX UICTOYHUKOB BBIIEJIATH HH(POPMALIHIO, KOTOpast BJSAETCS MPOTUBOPEYUBOI
WA MOXKET OBITh HEJOCTOBEPHOM;

UCIOJIb30BATh MIPH BBHINOJHEHUN YUEOHBIX 3aJaHUN HayYHO--NIOMYJISPHYIO JINTEPATYpy
(GU3NYECKOro COAEp)KaHus, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIAJIeTh NPUEMAaMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHMs HH(GOPMaLUM U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE IMHCbMEHHbIE M YCTHbIE COOOIIEHUs Ha OCHOBE 2—3
HCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJEPIKAHUSA, B TOM YUCIIE IYOJUYHO J1eJ1aTh
KpaTKHhe COOOLIEHUs O Pe3ysIbTaTax MPOEKTOB WM Y4EOHBIX UCCIENOBAHUM, IIPU 3TOM
IPaMOTHO HCHOJb30BaTh M3Y4YEHHBIH MNOHATUHHBIN ammapaT Kypca (HU3UKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;

IIPYU BBINOJIHEHUHU YYEOHBIX IPOEKTOB M UCCIIEIOBAHUI pacnpeneniaTh 0043aHHOCTH B
IpyIIe B COOTBETCTBUU C ITOCTABICHHBIMU 3a7[a4yaMH, CIEJUTh 32 BBINIOJIHEHHUEM IJIaHa
NEeWCTBUM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKIJIAJ B JAEATENBbHOCTb IPYIIIH,
BbICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YUIUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHiy oOyueHust B 8 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTH Y 0OYUAIOIIMXCSl YMEHHIA:

WCIIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOE JBIKECHHUE aTOMOB U
MOJICKYJI, arperaTHbIC COCTOSHHS BEIISCTBA, KPUCTAUIMUECKHE W aMOp(dHBIC Tela,
HACBHIIIICHHBIA ¥ HEHACBIIICHHBIN Tap, BIAKHOCTh BO3/yXa, TEMIepaTypa, BHYTPEHHSISI
SHEPrHus, TCIJIOBOM JIBUTATEIb, DJIEMEHTAPHBIN AIEKTPUUYCCKHUIA 3apsjl, MIEKTPHUUECKOE
MoJie, TPOBOJHHUKH M JAMAJICKTPUKH, TOCTOSHHBIA AJIEKTPUYSCKHA TOK, MarHUTHOE
oJI€;
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pasnuyarh SBJICHUS (TEILUIOBOE DPACIIMPEHHME M CXKaTHe, TEIUIoNepenada, TEIUIOBOe
paBHOBECHE, CMauyMBaHWE, KalWUIAPHbIE SBJICHUS, WCIAPEHHE, KOHJEHCAIus,
IUIaBJICHWE,  KpucTaum3auus  (OTBeplAeBaHME),  KUICHHME,  TeIulonepenayda
(TermIonpoOBOIHOCTh, KOHBEKLMS, W3JIy4YEHHUE), AIEKTPU3aLUs TeJl, B3aUMOJICHCTBUE
3apsA0B, JEMCTBUS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHUCTBHE
MarHuToOB, J€MCTBHE MAarHUTHOIO IOJISI Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHIYKLIHMS) 10 ONMCAHHWIO HX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh IPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MUpE, B
TOM 4Hcle (U3NYECKHE SBICHUS B TMPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHbIE SIBJICHUS B MPUPOJE, KPUCTAUIbI B mpupone, uznydenue CouHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa30BaHUE pOCHI, TyMaHa, MHEs, CHera,
AJIEKTpUYECKHE SBJIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3emMiH, Apeid MOJ0COB, pOJib MAarHUTHOTO MOJS [ JKU3HU Ha
3emiie, MOJIAPHOE CHUSIHHME, NMPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHMUI;

OTHCHIBAaTh U3yUYECHHbIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCIIONIb3Yysl (PU3NUYECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEpPrusi, KOJWYECTBO TEIUIOTHI, YHAeIbHas
TEINIOEMKOCTh ~ BEILlECTBA, YAENbHAas TEIUIOTAa IUIABIECHMA, YJelbHas TeIIoTa
napooOpa3oBaHus, y/AelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(D(UIMEHT MOJIEe3HOro
JNeMCTBUS TEIJIOBOM MAIMHBI, OTHOCHUTENIbHASI BIAXKHOCTh BO3]yXa, AJIEKTPUUYECKHUIT
3apsijl, Cuia TOKa, DJJIEKTPUYECKOE HampsKeHUe, CONPOTUBIEHHUE IPOBOJHUKA,
yZIeIbHOE CONPOTUBJIEHUE BEILECTBA, pA0OTa U MOIIHOCTbD 3JIEKTPUYECKOTO TOKa), IpH
ONMCAaHUM MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICT MCIOJIb3YEMBIX BEJINYMH,
0003HaueHMsI M €IUHUIbI GU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIbI, CBA3bIBAIOINE
JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
M3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapakTepu30BaTb CBOMCTBA TeJ, (PU3MUYECKHE SIBJIEHUS W MPOLECCHl, HCHOJb3Ys
OCHOBHBIE TIOJIOXKEHUS MOJIEKYISIPHO--KMHETHUECKON TEOPUM CTPOEHHS BELIECTBA,
IPUHLMI CYNEpNO3ULUN IoJiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsija, 3akoH Oma Juis ydacTka nenu, 3akoH JDxoymns—J/leHna, 3akoH coxpaHeHus
SHEpPIuu, MpU 3TOM JaBaTh CIOBECHYI0 (OPMYJIMPOBKY 3aKOHA U 3aIllUCBIBATh €r0
MaTEMAaTUYECKOE BBIPAKECHUE;

OOBACHATh (PU3KMYEeCKHE IMPOLECCHl M CBOWCTBA T€J, B TOM YHUCIE U B KOHTEKCTE
CUTyalui IIPAKTUKO-OPHUEHTUPOBAHHOTO XapakTepa: BBISIBIIATh
IIPUYMHHO-CJICICTBEHHbIE CBSI3H, CTPOUTh OOBsICHEHHE M3 1—2 JIOTMYECKUX LIAaroB C
onopoi Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX SIBICHUH, PU3MUECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJauyd B 2—3 JEWUCTBHs, MCIOJb3ysd 3aKOHbBI U (OPMYIIBI,
CBsi3bIBalOIlME (PU3UUECKUE BEJIWYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3aJayM
3aIlUCBIBATh KPAaTKOE YCIIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX JUI PELICHUs 3a/1auH,
BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE Ul €€ pelIeHHs, TPOBOIUTH PACUEThI U
CpaBHUBATh MOJIydEHHOE 3HaUeHHE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrio3HaBaTh NpOOJEMbI, KOTOPblE MOXXHO pPELIUTh HpPU TMOMOIIM (U3UUYECKUX
METOJIOB,  MCHOJb3ysd  OINUCAHUE  MCCIEAOBAaHUSA,  BBIACIHATH  IIPOBEPSIEMOE
IIPENIIONIOKEHNE, OLICHUBATh IPaBUJIBHOCTh IOpSAKA TNPOBEACHMS MCCIEAO0BAHUSA,
JIeNIaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI 110 HAONIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWMCTB
Tesl (KamWUISIpHbIE SBJIEHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0bEMa,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCA OCTHIBAHUS U HArpEBaHUs NPU U3IYYEHHUH OT LBETA

18



n3iyyarouiel (moryomaromei) IOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT
TEMIEPATYPbl JKUJIKOCTH U IUIOMAAX €€ IIOBEPXHOCTH, JJIEKTpHU3alUs Tel W
B3aUMO/JICHICTBUE IEKTPUUYECKUX 3apsiiOB, B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yalM3alisl MarHUTHBIX M0JIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJHHUK C TOKOM, CBONCTBA JJIEKTPOMAarHUTa, CBONCTBA 3JIEKTPOJBUIaTENs
MOCTOSTHHOTO TOKa): (OpMyIHUpoBaTh MPOBEpPSIEMbIC MPEANOJIOXKEHUs, COOUpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyJIOBaHMs, OIMCHIBaTh XOJ OMbITa U
(hopMyIIMpOBaTh BHIBOIBI;

BBINIOJIHATH MPSMbIE MU3MEPEHUsI TEMIEPaTypbl, OTHOCUTEIbHON BIIQXKHOCTH BO3/1yXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAHMEM aHAJIOIOBBIX MPUOOPOB U JaTUYMKOB
(GU3NYEeCKUX BEIMYUH, CPAaBHUBATh pE3yIbTAaThl W3MEPEHUH C y4ETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH KCCJEI0OBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHNEM TPSAMBIX U3MEPEHUHN (3aBHCHUMOCTb CONPOTHUBIIEHUSI NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJN MOMEPEYHOI0 CEYEHUs M YJEJIbHOTO CONPOTHBIICHUS BEIECTBA
MIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIEI0BAaTENbHOIO U MapajlIeIbHOTO COEIMHEHUN IPOBOJHUKOB):
IJIAaHUPOBATh HCCIEI0OBaHUE, COOUpATh YCTAaHOBKY M BBINOJHATH W3MEpPEHUs, CIeays
MpeI0)KEHHOMY IUIaHy, (PUKCHUPOBATh pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIUI ¥ rpauKoOB, J1e1aTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIETIOBAHMUS;

MIPOBOJUTH KOCBEHHbIE HM3MEpEHUs (U3UYECKUX BENWYHUH (yIelbHas TEIIOEMKOCTh
BEI[ECTBA, COMPOTUBIIEHUE MPOBOJHUKA, pab0oTa U MOLIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpEHUus, coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIys
MPeII0KEHHON UHCTPYKIMH, ¥ BHIYUCIIATH 3HAYCHUE BETUUHHBI;

coOmoaTh TpaBWIa TEXHUKH OE30MacHOCTH TIpu  paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € OMOpON Ha WX OMHCAaHMs (B TOM YHUCIE: CUCTEMa OTOIUJICHHUS TOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETp, BOJBTMETP, CUETUMK DIEKTPHUUECKOMN
SHEPrUM, OJJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTelbHbIE AIEKTPOIPUOOPHI
(mpuMepsl), SIIEKTPUYECKHE NPEIOXPAHUTETH, SJICKTPOMArHUT, 3JEKTPOJBUTATEIH
MOCTOSIHHOTO TOKAa), MCIOJB3YS 3HAaHUA O CBOMCTBaX (U3MUECKUX SIBICHUNH U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIE TEXHUYECKUE YCTPONCTBA M H3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]h BHYTPEHHErO CrOpaHus, JIEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JICKTPUUYECKUX IIeTel ¢ MOCIeI0BAaTeIbHBIM U MapauIeNbHBIM COEAHHEHUEM
AJIEMEHTOB, pa3uyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUUECKUX IETeil;
MPUBOJUTE TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IJIsl OoOecreueHus
0e30MacHOCTH Tpu OOpalieHuH ¢ OpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMU,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEICHUS B
OKpYKarollen cpene;

OCYILIECTBIIATh MOMCK HHpOpManuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW WM NYTEM CPAaBHEHMUS JOINOJHUTEIBHBIX HCTOYHUKOB
BBIICTAT, WH(OPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEYUBONM WM MOXET OBITh
HEJI0CTOBEPHO;

WCII0JIb30BaTh MPH BHITIOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYISIPHYIO JIUTEPATypy
(U3NYECKOTO COJAEpIKaHUs, CIpPAaBOYHBIE MaTepualibl, pecypchl cetu HHTepHer,
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BJIQJIeTh NpUEMaMU KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBanHus HHGOpMAIMK U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYI'yIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOLIeHHS, 0000mas
MHGOPMALMIO U3 HECKOJBKUX HCTOYHHKOB (DU3MYECKOTO COICp)KAaHUS, B TOM YHUCIIE
NyOJIMYHO  TMPEACTABIATH  PE3yAbTaThl  MPOEKTHON WM  UCCIEAOBATENBCKOM
JEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh W3YYECHHBIM NOHATUNHBIM anmapar
Kypca (HU3UKH, COIPOBOXKIATH BHICTYIICHHE MTPE3CHTAINCH;

IpHU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIENOBAaHHHA (U3NYECKUX MPOILECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBUHU C TOCTABJICHHBIMH 3aJadyaMH,
CIIEINUTH 3a BBINIOJIHEHUEM IUIAHA JACWCTBUU M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBAaTh  COOCTBEHHBIM BKJIaJ B  JEITEIBHOCTb  IPYNINbl, BbICTpaUBaTh
KOMMYHHMKaTHUBHOE B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTh pa3peliaTbh KOH(PIUKTHI.

K xoniy obydenuss B 9 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HUCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasgd TOYKa, TPaCKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTO JBMKEHMs, neopmanus (ynpyras, IiacTudyeckas),
TPEHHE, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W TIEPETrpy3KH, IICHTP
TSDKECTH, aOCOJIOTHO TBEPIOE TEJNO, HEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHMsi U BOJIHBI, 3BYK, MWHOQpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArHUTHBIC BOJIHBI, HIKAJId 3JICKTPOMArHuTHBIX BOJIH, CBET, 6J'II/ISOpyKOCTB u
AaJIbHO30PKOCThb, CIHEKTPbl HUCIYCKAaHWA UM IIOTJIOIICHUA, anbcba-, Oera- W ramma-
HU3ITy4YCHUS, U30TOIIbI, AACPHAA SOHEPIreTUKaA,

pa3nuyarh SBJICHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBU)KCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOIHOE TaJICHUE TeJl, PABHOMEPHOE
JBIDKEHUE TI0 OKDPY)XHOCTH, B3aMMOJICHCTBHE TEJ, pPEAKTUBHOE JIBIDKCHHE,
KoJieOaTeIbHOE JIBIDKEHUE (3aTyXalllHe W BBIHY)KJICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MNPSMOJMHEWHOE paCIpOCTpaHEHHE,
OTpaKEHHE U MPEJIOMIICHUE CBETa, TIOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3JIOKCHHE
0eJoro cBera B CIHEGKTP M CIIOXKEHHE CIICKTPAIbHBIX IIBETOB, IHMCIIEPCUS CBETa,
€CTeCTBEHHAs PaJMOAKTHBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CHEKTpa W3IYYCHUS)
M0 OINMHMCAHUIO WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUP YIOLIHX
IaHHOE (pU3HYECKOe SIBJICHUE,

pacro3HaBaTh NPOSIBIICHUE U3YYCHHBIX (PU3NYECCKHX SBJICHUN B OKpYXaromeM Mupe (B
TOM 4uclie (PU3NYECKHUE SBICHHS B TPUPOJC: NMPHIMBBI U OTJIHBbI, JIBIKCHHE IJIAHET
CoHeYHOM cUCTeMBbl, PEaKTUBHOE IBHKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIYHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SBJICHUS B  MPUPOJC, OHOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPapHUOIETOBOTO U PEHTITCHOBCKOTO HM3JIyUYEHHUH, €CTECTBEHHBIH PaaHOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPaJUOAKTHBHOE W3JIyUYCHHE IPUPOTHBIX MHHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX U3ITyYCHUN HAa OPraHU3M YelIOBEKa), IPU ITOM MEPEBOIUTH
MPAKTUYECKYIO0 337ayy B Y4eOHYIO, BBLICTSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3MUeCKUX SABICHUM;

OTIMCHIBATh MU3YUYCHHBIE CBOMCTBA TEN U (PU3UYECKHUE SBICHUS, UCTONB3YS (U3HUYECKUE
BENTUYMHBI (CPEIHSASI U MTHOBEHHAs CKOPOCTh Tela MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHHs, BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHU4YecKass paboTa U MOIIHOCTh, MMOTCHIIUATbHAS DHEPTHsI TeJa, MOJIHIATOTO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMATbHASI DHEPTUS CKATOM MPYKUHBI, KHHETUYECKas
JHEprus, TOJHAS MEXaHW4ecKas HSHEeprusi, Mepuoj] M YacToTa KoJeOaHWid, UIMHA
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BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEIOMIICHHUS
Cpenbl), IPU ONMUCAHUK TMPABWIBHO TPAKTOBATh (DU3NYECKUN CMBICT HCIOJIb3YeMBIX
BEIMYUH, OOO3HAYCHHS M EIWHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTh (HOpMyIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIWYHHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAHEHHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CUJI,
MIPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPa)XEHMUsSI M TMPEJIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHUsS 3apsl0BOTO U
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IpPU OITOM JaBaThb CJOBECHYIO
(GhOopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE TPOIECCHl W CBOICTBA TeJl, B TOM YHCIE€ U B KOHTEKCTE
CUTyallull  IpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUUYHUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (QU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a/1a4M (ONUPAIOIINECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3Ys
3aKOHBI M (POPMYIBI, CBSI3bIBAOLINE (U3NYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBUS 3aJjauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBISABIATH HEJOCTAOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOJUMBbIE Ui pPELICHHUS,
MPOBOJUTH pacuéThl W OILIEHWBATh PEATUCTUYHOCTb MOJYYEHHOTO 3HAuYeHUs
(bM3UYECKON BETUIMHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIIOJIb3ysl ~ ONMCAHUE  HCCIENOBAaHUsS,  BBIACHATH  IIPOBEpseMOe
MPEINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh IOPSAAKA IPOBEACHHUS HCCIIEAOBaHMUS,
JieTIaTh BBIBOJIbl, MHTEPIPETUPOBATh PE3yIbTaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3HUECKHX CBOWCTB
TeJ (U3y4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
nepruoja KoyieOaHni NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/AbI MAJIbIX KOJeOaHUH, MPSIMOJIMHEHHOE paclipoCTpaHeHNe
CBETa, pPa3JIo’KeHUEe Oeoro cBeTa B CIHEKTpP, M3YYEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHUs IpeaMeTa B coOuparoliel JuH3e,
HaOJIO/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIBHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMs, ONUCHIBATE X0/ OIbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJUTH HPU HEOOXOAMMOCTH CEpPHIO NPAMBIX W3MEpPEHHH, OmMpeaesss cpeaHee
3HaYeHHEe u3MepseMol BelW4YMHbI ((OKYCHOE paccTOsiHMEe COOMpAroLiei JIMH3bI),
000CHOBBIBATH BBIOOp crioco0a n3MepeHust (M3MEPUTEITLHOTO TIPUO0pa);

IIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
HOpSIMBIX HM3MEpPEHHH (3aBHCHMOCTb IIyTM OT BpPEMEHHM IpUd PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HaydalbHOM CKOpoCTH, mepuoja KojeOaHWi MaTeMaTHYecKOoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YIjla OTPaXEHHUs CBETa OT Yrja HajeHHs U
yTJla MpesIoMJIEHHs OT yrJla MajeHus1): IUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENbHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
¢u3nUecKux BEIMYMH B BUJAE TaOJIUI U rpadUKoB, JeNaTh BBIBOJBI 110 pe3ylbTaTaM
HCCIIEI0OBAHUS;

IIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BETUYMH (CpeiHss CKOpPOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JBHXEHHMH, YCKOPEHHE CBOOOHOIO MaJIeHHs,
KECTKOCTh NPYXKHUHBI, KOAPPUIHMEHT TpeHHs] CKOJIBKEHHUs, MeXaHuuyeckas pabora U
MOIIHOCTh, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4eCKOT0 U MPYKUHHOTO
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MasiTHUKOB, OITHYECKas cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH
U3MEpEeHus, CleAysl NPeJIOKEHHON MHCTPYKLIMH, BBIYMCIATh 3HAUEHHWE BEIMYMHBI U
aHAJIM3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C Y4ETOM 3aJlaHHOM IMOIPEUIHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH Tmpu paboTe ¢ J1abopaTopHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (DU3UYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0COIIOTHO TBEPIOE TEJNO, TOYCUHBIM WMCTOYHHWK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh TPHHLIUIBI JCHCTBHUS W3YUYEHHBIX MPHOOPOB W TEXHHUYECKHX
YCTPOICTB C ONMOPOM Ha WX ONMHUCAHUS (B TOM UYHUCIIE: CIIUJIOMETP, AATUYUKHU MOJIOKEHHUS,
PaccTOSHUS U YCKOPEHMS, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, oToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIEKTPOCKOM, J03MMETp, KaMmepa BuiabcoHa), HCmonb3ys 3HaHUS O
CBOMCTBaxX (PM3NYECKUX ABJIEHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMNCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKHUX MPOLECCOB MPHU pPELIeHHH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHYECKHUE CXEMbI JJISi MOCTPOCHUS M300paXKeHU B IIIOCKOM
3epKajie U coouparouieil JInH3e;

MPUBOJUTE TMpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUECKOTO
HCIOJIb30BaHUs (DM3MUYECKUX 3HAHWM B TOBCEAHEBHOM JKHM3HM sl oOecreueHus
0e30MacHOCTH TpU oOpamieHuH ¢ OpuOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMU,
COXPAaHEHHUs 3J0pPOBbsi M COOJIIOJIEHUST HOPM OSKOJOTMYECKOIO TMOBEACHUS B
OKpY»Kalollen cpene;

OCYLIECTBIIATh MMOMCK HH(popManuu (¢usndeckoro coaepxkanus B HHTepHere,
CaMOCTOSATEJIBHO (OPMYJIUpPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpEaeSICHHs
JOCTOBEPHOCTH TOJY4E€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAaHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BATh MIPH BBIOJHEHUN Y4EOHBIX 3aJaHUH HayYHO--NOMYJISPHYIO JINTEPATypy
(GU3NYEeCKOro COAEp)KaHUs, CIpaBOYHblE MaTepualbl, pecypchl cetu HMHTepHer,
BIaJeTh NPUEMAaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpPMaIIK
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOrO COAEp)KaHUs, IMyOIMYHO MpPeICTaBIIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIEOBATENbCKOM eATeNbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YyYEHHbIM MOHATUHHBIA amnmapar H3ydyaemMoro paszaena (pusuku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalueld ¢ yuy€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.

22



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kourpoarmpie | - Mpaxktuteckue o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY:KAKOIIEro MUpa
1.1 ®dusurka - Hayka 0 IpUpoJe 2 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bubmmorekxa [{OK
1.2 DH3HICCKHE BEIHIHHI 2 I https://m.edS(I)_E).ru/7f4l6194
1.3 EcrecTBeHHOHAaY4HBIN METOJ IO3HAHUS 2 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Paspnen 2. IlepBoHayasnbHbIe CBeICHUSI O CTPOCHHH BellleCTBA
2.1 CrpoeHue BelecTBa 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
9 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII ’ 1 bu6mmoreka [IOK
BEIICCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 Eggg?/ﬁéeﬁiigﬁﬂ (416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3auMoO/JieiicTBUE TeJl
bu6mmoreka [JOK
31 MexaHureckoe JBIDKeHHe 3 https://m.edS(I)lo.ru/7f4l6194
bu6mmoreka [JOK
3.2 Huepius, macca, IJIOTHOCTh 4 1 https://m.e dS(I)_E)?ru 171416194
33 Cuna. Bugpt cuit 14 ! 2 Eﬁﬁ/ﬁiﬁiiﬁﬂﬂl&%
Hroro no pasaeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB
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41 Hasnenue. [lepenaua nasieHus TBEPABIMU 3 bubmuoreka [IOK
) TEeIaMU, )KUJIKOCTSIMH U ra3zaMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBaenue xuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 AtmochepHoe naBieHme 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEIJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora u MolHOCTb. JHeprus
bu6moreka [IOK
> PaboTa n mommoCT® 3 ! https://m.edsoo.ru/7f416194
bu6moreka [IOK
32 Hpocrsie Mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexaniueckas sHepria 4 ! https:/m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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8 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ nporpamMmb: Beero KOHTpﬁOJIbHBIe HpaKTﬁnqecmle 0BpazoBaTEIbHbIE
padoThbI padoThI pecypesI
Pasnea 1. TensioBble siBJIeHUsI
1.1 CtpoeHnue u CBOICTBA BEIECTBA 7 bubmmorexa [IOK
' P B https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 Teniossie mponeccy! 21 I > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DiekTpudecKue ¥ MATHUTHbBIE SIBJICHUSA
71 DNeKTpUYECKUe 3apsiibl. 3apsoKCHHBIE Tena 7 1 bubmuorexa [JOK
’ M UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 IToCcTOSIHHBIN AIEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [IOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 https:/m.edsoo.ru/7f418 1 ce
bu6mmoreka [IOK
24 TEKTPOMATHUTHAA HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5

25




9 KJIACC

KoaunvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ nporpamMmb: Beero KOHTpﬁOJIbHBIe HpaKTﬁnqecmle 0GpazoBaTEIbHbIE
padoThbI padoThbI pecypesl
Pazjnen 1. Mexanuveckue siBJeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
1.2 Baanmoneiicraue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKomb1 COXpaHeHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHnveckue KoJieO0aHUsI M BOJHbI
bu6mmoreka [IOK
2.1 Mexannyeckue KoJieOaHus 7 3 https://m.edsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
2.2 MexaHnudeckue BOJIHBL. 3BYK 8 1 3 https:/m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3znes 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
bubmuorexka [JOK
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubnuoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f4 1 ada6
bu6mmoreka [JOK
4.3 PaznoxeHnue 6e10ro cBeTa B CIEKTP 3 2 https:/m.edsoo.ru/7f41ada6
Hroro no paszneny 15
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Paznena 5. KBanToBbie fiBJIeHUA

5.1 Hcnyckanue u moriomneHrue CBeTa aroMoM 4 1 bubmotexa [IOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK

32 Crpoenne aTomHoro spa 6 ! https://m.edsc];f).ru/7f4la4a6
bubnuorexa [JOK

53 SlnepHble peaknuu 7 1 https://m.edsc]i).ru/7f41a4a6

Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-00001aI0 1M I MOIYJIb
6.1 [ToBTOpEeHue u 06001IeHNE CONEepHKAHUSL 9 ) bubnuorexa [JOK
Kypca ¢hu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KosnyecrBo yacos DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | IIpakTuueckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypchl

1 ®u3uka — Hayka o npupoje. ABieHus 1
TIPUPO B

2 DU3NYECKUE SBJICHUS 1

3 @u3ndecKue BEINYUHBI U UX U3MEPEHUE 1
VYpoxk-uccnenosanue "N3mepenue

4 TEMIIEpPaTyphl IIPU TOMOIIU KUIKOCTHOTO 1 1
TEPMOMETPA U JATYUKA TEMIIEPaTypsl”

5 Mertoas! HaydHOTO No3HaHUs. OnrcaHue 1 bubnuoreka [JOK
(hbMBUYECKUX SIBICHUHN C TTIOMOIIBI0 MOJIENIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka runoTesbl:

6 JAbHOCTH MOJETA MIapuKa, MyIIEHHOTO 1 1
TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BBICOTA MycKa"

Crpoenue BenectBa. OMbITHI
7 L[OII:a3BIBaIOH1HIiC JIUCKPETHOE ::TpOCHI/Ie 1 Bubmzorexa HHOK
https://m.edsoo.ru/ff09fe0a
BEIECTBA
Ypok-uccnenopanue «OnbITHI IO

8 HaOJIIOCHUIO TEIJIOBOTO PACIIUPEHUS 1 1
ra3oB»

9 JIBM>KE€HHE YaCTHIL BEIIECTBA 1 Bubmzorexa HHOK

https://m.edsoo.ru/ff0a013e

10 ArperaTHble COCTOSIHUS BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

11 O06o06uieHne o 1:1)3a3ﬂeny «HepBOHaanILHHLIe 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BELLIECTBA
12 Mexanunyeckoe aBuxeHue. PaBHoMepHOe U 1 bubnuoreka [IOK
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HEPABHOMEPHOE JBM)KEHHE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. Equnauiisr ckopocTu Bubmiorexa OK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmytu u BpeMeHU ABUKEHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN https://m.c dS(])—E).ru /£0a0c10
16 IInoTHOCTH BemiecTBa. PacueTr Maccel u bubmmoreka [{OK
00beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa5'1. paborta «OnpeneneHue
TJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenne 3agau o teme "I1MOTHOCTD bu6moreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTUKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIIOKEHHON CHIIBD)
21 [[ABnenne Tsarorenns. Cuma TSHKECTH
22| rons Bec rena, Peuterm sutat o e ubmotexa LIOK
"Cona Tsoxecti" https://m.edsoo.ru/ff0al778
23 Cuna TSKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [JOK
DU3NYECKUE XapPAKTEPUCTUKH TJIAHET https://m.edsoo.ru/ff0al1502
bubnuoreka [JOK
24 Mamepenme cui. Jlpsamomerp https://m.edS(I)_E).ru/fanlSCC
bubnuoreka [JOK
25 Bec rena. Hepecomocts https://m.edscI)lo.ru/fan1778
26 CrnoxeHue IByX CHIJI, HalPaBJIEHHBIX 10 bubnunoreka [JOK
OZHOM npsiMOi. PaBHOENCTBYIOIIAs CUJI https://m.edsoo.ru/ff0ala70
27 Pemenue 3ana4 no reme
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"PaBnogeiicTByromast cui"

73 Cuna tpeHus u e€ Bubl. TpeHue B Ipupoe bubnmoreka [JOK
1 TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHune
29 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CHJIBI IaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS] TTOBEPXHOCTEH»
30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenne 3amau mo remam: «Bec Temay
’ b K
31 «I"paduyeckoe n300paKeHUE CIIDY, htI/tISJsI'I;I/?rTlZ?S(I){)Oru 15021 de0
«Cunbly, «PaBHOACHCTBYIOMIAS CHIDY o )
KonTtponbHas paboTta no temam:
3 «Mexannueckoe ABKEeHUEY, «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0paxkeHue cuim, «CUIbDy
33 Jasnenue. CiocoObl yMEHBITICHUS U bu6mmoreka [IOK
eJINYEHNS JaBJICHUA https://m.edsoo.ru/ff0a20a6
yVB
34 JaBaenue raza. 3aBUCUMOCTbD JIaBJICHHS T'a3a bu6mmoreka [IOK
0T 00bEMa, TeMIIEPaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIaMHU, bu6mmoreka [JOK
JKUIKOCTSIMHU U razaMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )KUIKOCTH 1 ra3e, BRI3BAHHOE bu6mmoreka [JOK
NEUCTBUEM CUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenune 3ama4d no teme «/laBiieHue B bubmuorexka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexka [JOK
38 Coo0maronmecs cocyabl
ot YA https://m.edsoo.ru/ff0a2970
N bubnuoreka K
39 I'mpopaBnuueckuit mpece Omaotexa LO
https://m.edsoo.ru/ff0a3136
40 ManomMetpsl. [IopIiIHEBOM KUIKOCTHBII
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HacocC

Atmocdepa 3eMin U IPUIHHBL €€ bu6mmoreka [IOK
41
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5Sa
bubmmoreka [{OK
42 B A
c¢ BO3yxa. ATMOCHEpHOE aBeHue https://m.edsoo.ru/ff0a2bSa
43 N3mepenune atmocdepHoro nasieHus. OnpIt bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HaJl YDOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepous. ATmochepHoe bubnuoreka [JOK
45
JIABJICHHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3aga4d mo reme " AtmochepHoe
naBieHue"
€HCTBUE KUJKOCTH U ra3a Ha
47 gor eHHoeHB HUX TeJlo. ApxumeaoBa bubmorexa TOK
Py - SAPXIMEA https://m.edsoo.ru/ff0a3276
cuiia
JlaboparopHnas pabota «Onpenenenue
48 BLITaJri)KHBglomepﬁ CHUJIBI ef?CTI:a el Ha bubmorexa [IOK
A yiott https://m.edsoo.ru/ff0a33fc
TEJO, HOTPY>KEHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
«HccaenoBanue 3aBUCHMOCTH Beca Tejia B bu6mmoreka [JOK
49 N .
BOJIE OT 00BbEMaA MOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTU Tena»
bubnuoreka [JOK
50 [1InaBanue ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHcTpynpoBanue
51 apeoMeTpa WK KOHCTPYHUPOBAHUE JOJIKU U
onpeneneHue e€ rpy30n0abEMHOCTH"
Pemenue 3agau o temam: «IlnaBanue Bubnorexa [IOK
52 cynoB. Bo3nyxomnnaBanue», «/laBnenne

TBCPABIX TCII, JKMIKOCTEHN U ra3oB»

https://m.edsoo.ru/ff0a3654
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KonTtponsHas padota no Teme «/laBienue

>3 TBEPABIX TEJ, KUJKOCTEH U ra30B»
bub6mmoreka [{OK
>4 Mexaneckas pabora https://m.edsoo.ru/f0a3(82
bubmmorexa [{OK
5 MormrocTs. EEMIE! MOIHOCTH https://m.edsoo.ru/f0a3(82
56 VYpoxk-uccnenosanue "Pacu€r MoiHoCTH, |
pa3BHBaeMoi pH MoabEME M0 JecTHUIe"
57 [Ipocteie Mexann3mbl. Poryar. PaBHoBecue
CHUJI Ha pblyare
Peluaru B TeXHUKe, OBITY U IPUPO/IE.
58 JlaGopaTtopHnast pabota «}i/lccnIZmIZ)BJ;HHe 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIIOBUH PAaBHOBECHS phlUara
Pemmenue 3amad nmo reMe «YCIOBUS bu6moreka [IOK
59
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
KoaddumumenT mosesnoro aecTpust
60 MexaHusma. Jlaboparopnas padota 0.5
«M3mepenue KII/] HaKIOHHO MIOCKOCTH»
61 Pemenne 3agau o treme "Pabora, bu6mmoreka [IOK
MomHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunetnueckas u bubnuoreka [JOK
MOTEHIMAJIbHAsI SHEPT Ul https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUun bubmorexa LLOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAJIbHOE ONIPECIICHHE
64 W3MCHCHUS KUHETUYCCKONU U 1
MOTEHIIMATBFHON YHEPTUH MPHU CKAThIBAHUU
TeJla Mo HAKJIOHHOM MIOCKOCTH"
65 KonTtponsHas pabota no Teme «Paborta u

MOILIHOCTb. DHEPIHUs»
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66 PesepBHblii ypok. PaboTta ¢ Tekctamu 1o 1 bubnuorexa [JOK
teme "MexaHuueckoe BUKeHue" https://m.edsoo.ru/ff0adee6
P i .

I | Bubmotexa LIOK

" pA » KL https://m.edsoo.ru/ff0adffe

ra3oB
PesepBubiit ypok. PaboTta ¢ Tekctamu no

68 n n 1
teme "Pabota. MomHocTh. DHeprus

OBUIEE KOJIMYECTBO YACOB I10 63 1

[TPOTPAMME
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8 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne n/m Tema ypoka Konrpoabnsie | IlpakTuueckue o0pa3oBaTejibHbIE
Bceero
padoThI padoThI pecypcel
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ogbngble 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5256
TIOITBEPOK ICHUSI
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Moaenu TBEPAOTO, )KUIKOTO U 1 bubmmoreka [{OK
ra3o00pa3HOro COCTOSIHUM BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3z000pa3HOro COCTOSIHUM BEIIECTBA HA 1
OCHOBE TIOJIO’)KEHHI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU
5 Kpucrannmaeckue u amopdusie Tena 1 bubmorexa IIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacumpeHue u coxaTue 1 bubmorexa I[IOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBs3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YaCTHUI]
9 Buyrpennsisa sueprus. CriocoObl ”3BMEHEHHS 1 bubnuoreka [JOK
BHYTPEHHEH SHEpruun https://m.edsoo.ru/ff0a5c60
10 Buael Tenonepenaun 1 Brbmiorexa IJOK
https://m.edsoo.ru/ff0a6412
ok-koH(pepenius "[IpakTuyeckoe
11 anonwm;le)mll)/le feHJIOBII:IX CBOICTB BEIlIECTB 1 1 Eubmiorexa OK
" https://m.edsoo.ru/ff0a65c0
Y MaTEpUaJIoB B LIEJSIX DHEProcOepexeHMs
12 KoanuecTBo TemnoTsl. Y AcnbHAS 1 bu6mmoreka [JOK

TCIIJIOCMKOCTb

https://m.edsoo.ru/ff0a6976
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13 YpaBHEHHE TEIUIOBOTO OanaHca. bubmuoreka [IOK
TermmooOMeH U TEMJI0BOE pABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas padora "HcciienoBanue

14 SIBJIG}E/UI TI;HJIOCI))GMeHa pu CMZGIIHI/IBaHI/II/I bubmmorexa LHOK

N N " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSYEH BOJIBI
Pacuer xonmdecTBa TEILIOTHI,

15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIIIEMOTO MM ITPH OXJIKICHUU

16 JlabopaTtopHnast pabota "Onpenenexnue bubnuotexa [JOK
YACIBHOM TETJIOEMKOCTH BemiecTna' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y IeinbHas TEmIoTa bu6moreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHnEe M OTBEpICBAHIE

18 KPUCTALUITMYECKUX Eleln. VY nenpHas TemioTa bubmorexa HOK

https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS

19 JlaGopaTtopHnas pabota "Onpenenenue bubnuorexa [JOK
YACIBHOM TEIUIOTHI TIJIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBanre U KOHICHCAIIHS. bu6moreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiora
napooOpa30BaHMsI U KOHJICHCAIIUH. bu6mmoreka [JOK

21
3aBUCUMOCTb TeMIIEPATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO JTaBJICHHS
Bnaxxnocts Bo3ayxa. JlabopaTopHas paboTa

22 "Onpenenenue (I)lill){(ochenLII){oﬁ lt]iJ'Ia)KIPiIOCTI/I Bubmzorexa HHOK

" https://m.edsoo.ru/ff0a7628
BO3JIyXa

23 Pemenne 3aga4u Ha onpe/ieneHUe BIAKHOCTH
BO3/yXa
[TpuHIHTIBI paOOTHI TETJIOBBIX JBUTATENCH.

24 [TapoBas TypOuHa. /[BUraTens BHyTPEHHETO
CrOpaHus

25 KIIJ] TerimoBoro npuratens. TenaoBbie bubmuoreka [{OK
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JIBUTATENIM U 3alIATA OKPYKAIOLIEH Cpebl

https://m.edsoo.ru/ff0a7c7¢c

3aKOH COXpaHEHMsI U IIPEBPALLEHUS S3HEPTUN

26 B TEIUIOBBIX MpOIleccax
Iloaroropka K KOHTPOJIbHOM
27 Te(;fe ?T(;Hna;mm: ﬂBﬁZEHﬂ?HE;EEE;;II:}) bubnmorexa LOK
. " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSIHUH BEIIECTBA
KonTponbras padora o teme "TemnaoBsie
28 ;{Bnelfnﬂ. I/I3M£HGHI/IC arperaTHbIxX bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSTHHMI BEIeCTBa
29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUIECKUX 3aPSI0B
30 Ypok-uccnenoBanue "IieKTpu3aus Te
WHAYKIIMEN U PU COTPUKOCHOBEHHH "
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpspkeHHOCTD
32 3neKT[f)quc1<oro OIS, HpI/II)Han bubmmorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYIIEPITO3HITUH DIIEKTPUUECKUX TTOJICH
33 Hocurenu snmekTpuyeckux 3apsos.
DneMeHTapHbIi 3apsia. CTpoeHue aroMa
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHUs ICKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha TpUMEHEHUE CBOMCTB bu6mmoreka [JOK
AJIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
ONEKTPUYCCKUI TOK, YCIOBHS €TI0
36 cymechOBaHmI. I/IC”,F(}),‘IHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JIeNCTBHS DIIEKTPUYECKOTO TOKA bubmmorexa [TOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiicteue

QJICKTPUYCCKOT'O 1TOJISA Ha ITPOBOJHUKH U
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JUBIEKTPUKH"

39 DNEeKTPUYECKUM TOK B METalJIax, bubnuorexa [JOK
KUJKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DJNeKTpruYecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna toka. JlaboparopHas padora bubnuoreka [JOK
41 " " 0.5
W3mepenue u peryinpoBaHUe CUJIbI TOKA https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HarnpskeHue. BoinbTMeTp.
42 Jla6o I;TO Hast a6o£a "Usmepenue u b 0.5 bubmmorexa LHOK
patopHas p ,P ) https://m.edsoo.ru/ff0a9¢14
pEryIMpOBaHUE HAMTPSHKCHUS
43 CornpoTHBiIeHHE MPOBOAHUKA. Y IETBHOE bubnuorexa [JOK
COMPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH
A4 3IIEKTPUUECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MMPOBOJIHUKA OT €T0 JIJTUHBI, TIJIOMIA ! https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS. bubnuoreka [JOK
45
3akon OMa 1 ygacTka 1enu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabora "VMccnenoBanue
16 3aBUCUMOCTH CHJIBI TOKA, UYILIETO Yepe3 1 bu6moreka [IOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarensHOE U MapauIeIBLHOE
COEJIMHEHUS MPOBOJIHUKOB
Jlaboparopnas pabota "IIpoBepka mpasuiia
48 CJI0’KEHUS HANPSHKEHUM pu 1 bubnuoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaasS8
pe3ucTopon"
JlaGopatopnas pabota "[IpoBepka mpaBuiia
49 ns? (():iHL(I)I?FOKall?[ ?/Iona aHJP;ZHiiOM P 1 bubmmotexa [IOK
. P P " https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3a1ay Ha npuMeHeHne 3akoHa Oma bubnmoreka [JOK

U PA3JIMYHOTO COCAMHCHU A ITIPOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA. bub6mmoreka [{OK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHuas padota "Onpenerenne 1 bubnuorexa [JOK
pabOThI ¥ MOIITHOCTH JIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYCSCKUE LICTTH M IIOTPEOUTEIN
53 BHGKTIfH‘IGCKOfI BHHGPFI/II/I B 621Ty. KopoTtkoe bubmorexa HOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJBHOM paboTe MO
54 TeMe "DIeKTpudecKue 3aps/ibl. 3apsyKeHHbIE bubnuorexa [JOK
TeJa U UX B3aumoaencTBus. IlocTosiHHBIN https://m.edsoo.ru/ff0abd2¢c
AIEKTPUIECKUHN TOK"
KonTponbHas pabota no teme
55 "DnexTpuueckue 3apsaabl. 3apsyKCHHBIE Tena bubnuorexa [JOK
H uX B3auMmoaercTus. IlocToSHHBII https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 ITocTossHHEIE MarHUTHI, UX B3aUMOJCHCTBHUE
57 Ypok-uccnenoBanue "N3yuenue noneit 1 bubnuorexa [JOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe mojie. MarauTHoe noJie 3eMiIu bu6mmoreka [IOK
U €ro 3Ha4YeHHUE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MarautHoe moJje
59 BHeKTpI/IEeCKiFO ToKa MaruuTtHoe 1noJje bubmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHHe JIEKTPOMArHUTOB B TEXHUKE.
60 H§60paTOpHa}I pa6(f)Ta "N3yuenue neicTBus 0.5 bubmmorexa LIOK
" https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO T0JIsI Ha MIPOBOJJIHUK C TOKOM
DIEeKTPOABUTATENH IIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue IEKTPOIBUTATENCH B
61 TEXHUYECKUX YCTPOMCTBAX U HA bubnuorexa [IOK

TpaHcnopte. JlaboparopHas pabora
"KoHCcTpynpoBaHue U u3y4eHue paboTsl
EKTpOABUraTENs"

https://m.edsoo.ru/ff0ac86¢
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OnsiTel ®apases. 3aKOH MEKTPOMarHUTHOM

62 neaykuuu. IIpasuio Jlenna !
DnekrporeHeparop. CrocoObl MoTyYeHuUs
63 ANEKTPUUECKOI IHEPTUU. DIEKTPOCTAHIIUU 1
Ha BO300OHOBJISIEMBIX HCTOUYHUKAX YHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
64 TeMe "DIEeKTpUYeCcKre U MarHUTHbIE 1
sIBJICHUS"
65 KonTponsHas pabora o teme 1 bubnuorexa [JOK
"DnekTpruuecKre U MarHUTHBIE sIBJIeHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1 bubnuoreka [JOK
teme "TeroBble siBieHus" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuoreka [JOK
teme "[loCTOSIHHBIN 21eKTpuyecKuit ToK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1
TeMe "MarauTHsle BICHUS"
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5
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9 KJIACC

KoandecTBO 4acoB

DJIeKTpOHHbIe N poBbIE

Ne n/m Tema ypoka Konrpoabnbie | IIpakTuueckue o0pa3oBaTe/ibHbIE
Bcero
padoThI padoThI pecypcel
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
’ Cucrema orcueta. OTHOCUTEIILHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOTO JIBHKCHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMONIMHENHOE IBHKEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIUHENHOE
4 nekeHue. CpeHsiss 1 MTHOBEHHAs 1
CKOPOCTh
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [JOK
JBUKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 yCKo;)eHI/I;II) TCJ‘I;) npu paBHoI})/cﬁopeHHOM 1 1 bubmorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JIBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 CBoOogunoe nagenue teir. OneiTel [ anunes 1
PaBHOMepHOE ABMKEHHE IO OKPYKHOCTH.
9 Ilepuon IE IIaC’fOTa o6pameHH;1.p J}?EHeﬁHaﬂ u 1 Brbmiorexa IJOK
https://m.edsoo.ru/ff0ael76
yTrJI0Basi CKOPOCTHU
10 L{eHTpOCTpEMHUTENIBHOE YCKOPEHUE 1
. bubmuoreka [JOK
11 [TepBriit 3akoH HetoToHa. BekTop cuibl 1 https://m.edsoo.ru/f0ac612
12 Bropoit 3akoH HeroTona. 1 bubnuoreka [IOK
PaBHOelicTByrOIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpertunii 3akoH Hetotona. Cynepno3unus Cui 1 bubnmoreka [JOK
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https://m.edsoo.ru/ff0ac982

14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB bubnuorexa [JOK
HproTona https://m.edsoo.ru/ff0aeb6e
bubnuorexa [JOK
15 Cuna ynpyrocru. 3axon I'yxa https://m.edsc];f).ru/fanecaZ
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlabopaTtopHas pabora «OnpeneneHue bubnuorexa [JOK
YKECTKOCTHU MIPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuoteka [JOK
18 Cura Tperis P
19 Pemenue 3agau no reme «Cuia TpeHUS» bubmaorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas paborta "Onpenenenue bubnuotexa [JOK
K03 duIMeHTa TpEeHUs CKOJIbKeHus" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agaug o teme "3akonsl HeroToHa. bu6moreka [IOK
Cuna ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT
23 rpaBuTaniioHHOTO 1eHTpa (ComHeyHas
cucrema). ['amaktuku"
24 Pemrenue 3agaq nmo teme "Criia TSHKECTH U bu6mmoreka [JOK
3aKOH BCEMHPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5{8
75 IlepBas kocMHuUeCcKasi CKOPOCTb. bubnuoreka [JOK
HesecomocTs U neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
26 A(?.COJ'IIOTHO TBEPAOE Ten?. PaBHOBecue bu6mmoreka [JOK
TBEPJOTO TENA C 3aKPETUNIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpaIlCHUS
27 MowmeHnT cunsl. LlenTp Tsxectu
28 Pemenue 3aga4 no reme "MOMEHT CHUJIBI. bubmuoreka [JOK
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Hentp Tsixectn"

https://m.edsoo.ru/ff0b02b4

[MoaroToBka K KOHTPOJILHOW paboOTe MO TeMe

bu6mmoreka [IOK

29 Bl\g’[ae;;ig:;g;‘;;eﬂf:fe‘*m https://m.edsoo.ru/ff0b0408
0 Moot asmxene. ubmiotexa LIOK
BianmoseficTaie Ten" https://m.edsoo.ru/ff0b06ec
g | o e o, S B LOK
HeYTIPYroe B3aHMOICHCTBHC https://m.edsoo.ru/ffOb07fa
32 Pemrenne 3aga4 mo reme "3akoH coxpaHeHUs bubnuoreka [JOK
uMIynbca' https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepennus "PeakTuBHOE IBHKEHUE
B IPUPOJIE U TEXHUKE"
bubnuoreka [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh https://m.c dséf).ru /£0b0a84
35 PaboTa cumbl TSHKECTH, CHITBI YIIPYTOCTH U bubnuorexa [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS TTPH PaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIbHOMN
MTOBEPXHOCTH»
37 Ces3b sHepruu u padoTsl. [loTeHnanbHas
SHEprus
38 Kunernueckas sneprusi. Teopema o bubnuoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs! YHEPTUU B MEXAaHUKE
40 JIaGopatopHas pabota «/3ydeHue 3akoHa bubnuoreka [IOK
COXpaHEHUs SHEPT UMW https://m.edsoo.ru/ffObl2fe
41 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK

XapPaKTCPUCTUKHU

https://m.edsoo.ru/ff0b1858
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3aryxatomue Koyuebanus. BeinyxieHHbIe

bubmuoreka [IOK

42 Kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuil U IpYKUHHbBIN MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTD TIEPHOIA
44 K(ETIG63HI/II>1 (f[T AKECTKOCTHU IPYKUHBI U e bubmorexa [OK
https://m.edsoo.ru/ffOb197a
MacChI Tpy3a»
45 [IpeBparenue sHEPTUN MIPU MEXAHUUYECKUX
KOJICOaHUSX
JlaboparopHnas pabota «Onpenenenue
46 qaCToprI Hpneplfoz[a Kone6afmi“1 IIPYXKUHHOT'O bubmorexa LHOK
https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlaboparopHnas pabota «IIpoBepka
47 HeaaBII)/Icm\I;ocmpnepnona I?OﬂegaHI/Iﬁ Tpy3a, bubmorexa [IOK
https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MaCChI TPy3a»
Mexanuveckue BoaHbl. CBOMCTBA
48 MEXaHHYECKUX BOJIH. [IpoionbHbIE 1 bubmuorexa LJOK
https://m.edsoo.ru/ffOb2 1fe
MONIEPEYHbIE BOJIHBI
49 VYpoxk-koupepenius "MexaHnUeCKre BOJHBI
B TBEpJOM Tene. CeilicMuyecKkue BOJHBI"
50 3Byk. PactipocTpaneHue 1 OTpaKeHHUE 3ByKa
51 Ypoxk-uccnenopanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC
Ypok-koHpepenmus "YnbTpazByK u bubnuoreka [JOK
53 "
nH(}pa3ByK B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBLHOM paboTe MO TeMe
54 "33?(OHLI COXpaHeHI/lID}I. Mexalfnqecxne bubmmorexa [IOK
" https://m.edsoo.ru/ff0b25f0
KoJieOaHus U BOJIHBI
55 KonTponpHas pabota o Teme "3aKoHbI

COXPAHCHUS. MexaHnnueckue KoJieOaHus u
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BOJIHBI"

56 DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNEeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH
Ypok-koupepenmus "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanue bubnuorexa [JOK
AMIEKTPOMATrHUTHBIX BOJIH JIsI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpoxk-uccnenopanue "M3yueHue cBONCTB
59 3J1peKTp0Mar1i[HTHHx BonHy(l:I MOMOUIbIO bubmorexa LHOK
https://m.edsoo.ru/ff0b2c6c
MoOmIpHOTO Tenedona"
60 Pemenue 3a1ay Ha OTpe/ICIIeHHE HaCTOTEI H
JUTAHBI 3JICKTPOMArHUTHOHN BOJTHBI
61 DJIEKTpOMAarHuTHas MpupoJia CBETA. bubnuotexa [JOK
CkopocTb cBeTa. BosiHOBBIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 pacnpocTpaHeHue CBIe)Ta. 3atmenus: CosHIa bubmmorexa [IOK
https://m.edsoo.ru/ff0b3658
u JIyHbI
3aKoH oTpakeHus cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha I1)1p1/IMeHeHI/IG: 3a1<01§a OTpaKEHHUS bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS bubnuoreka [[OK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 chonw%ﬁie nonHorlz) BHYTPEHHETO bubmorexa HOK
https://m.edsoo.ru/ffOb3cSc
OTpa)XCHMSI B ONTHYECKUX CBETOBOJAX
JlaboparopHas pabota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa PEJIOMIICHUS C]'?:eTOBOFO
Ty4a OT yIJia MajieHus Ha TpaHulle "BO3IyX-
cTekno""
67 VYpoxk-koHpepenuus "HcnonapzoBanne

IIOJIHOT'O BHYTPCHHET'O OTPAKCHUS:
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CBETOBO/IbI, OITHKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTHYecKast Cujia JIMH3BI bubmorexa HOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenue n300paXkeHUH B IMH3AX bubmorexa [IOK
https://m.edsoo.ru/ff0b444a
TOpHAas Ta "On HH
70| oxyenor paceromuta s omsaeckot bubmotexa LIOK
" " https://m.edsoo.ru/ff0b4206
coOMparoIe JTNH3BI
71 VYpoxk-koupepennus "OnTuueckue JIUH30BbIC bubnuorexa [JOK
npubops"” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpok-konpepenmus "ledexts! 3penus. Kak
COXpaHUTh 3peHue"”
| e Seoro s s vy, o BuGaionsa LOK
i https://m.edsoo.ru/ff0c0f4c
uBeToB. /{ucnepcus cBera
JlaGopaTtopnas padota "OMBITHI 11O
75 Pa3lIoKEHUIO OEJIOT0 CBETa B CIEKTP U bubnuorexa [JOK
BOCHPUSATHIO I[BETA IPEAMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOJICHUH Yepe3 [IBETOBbIC (GUIHTPHI"
VYpok-npaktukyMm "BosiHOBbIE CBOKCTBA
76 CBeTa: ucrepcus, UHTephEepeHITUI U
mudpakms”
77 OmnsiTel Pezepdopaa u mimanerapHast Mojiesb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue v NOrionieHne CBeTa aTOMOM. bubnunoreka [JOK
KBanTsl. JInHEHYaThIe CIEKTPHI https://m.edsoo.ru/ff0c144c
30 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnmoreka [JOK

ucnyckanus"

https://m.edsoo.ru/ff0c1550
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bubmuoreka [IOK

81 PaHOARTABEOCTS 1 60 BRI https://m.edso00.ru/ff0c1672

32 Crtpoenue atomHoro sipa. Hykionnas bubnuotexa [JOK
MO/IEJb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHbIe npeBparnieHus. M30Tomns bubmorexa [JOK

https://m.edsoo.ru/ffOclal4

34 Pemenne 3amau o teme: "PamnoakTuBHBIE bubmmoreka [{OK
npespauieHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuon nomypacnazna

36 Ypoxk-koHpepenius "PagunoakTuBHbIE bubnuorexa [JOK
W3JIy4yeHUs B IPUPOJIE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

]7 SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS bubnuoreka [JOK
3apsI0BOTO ¥ MacCOBOTO YHCEI https://m.edsoo.ru/ffOc1c58

23 DHeprus CBsI3U aTOMHBIX s7iep. CBsA3b MACChI bubnuotexa [JOK
Y SHEPTHH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a u neneHus siaep. bu6moreka [IOK
Ucrounuku sueprun CoJtHIA U 3BE3T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHdepennus "SAnepHas sHEpPreTUKA.

91 JleficTBUS palMOaKTUBHBIX U3y4YE€HUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJILHON paboTe MO Teme

9 "DJIeKTPOMAarHUTHOE TOJIE. bubnuoreka [JOK
DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "

KouTtponbHas paborta o teme
93 "DIEeKTpPOMAarHUTHOE MOJIE.
DneKTpOMarHUTHBIE BOJHBL. KBaHTOBBIE
siBJICHUS "
94 [ToBTOpenue, 0606menue. JlabopatopHbie bu6mmoreka [JOK
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paboTsl o Kypey "B3aumoaeiictsue Ten"

https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o0menue. Pemenne

95 pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4 110 TEME 1 bubmorexa [JOK
" " https://m.edsoo.ru/ff0c2572
TennoBsle poueccsl
IToBTOpPEHN Hue. Penrenn
96 paocqe?;lilx 61:1’ Efseé:lfseﬂgmxesa;aq GI:IO TEME 1 bubmorexa [JOK
" Ly https://m.edsoo.ru/ff0c2a22
KII/] TennmoBbIX ABUTATENEH
IToBTOpEHN Hue. Penrenn
97 paocqe?:{ilx il’ ESL?SCHTI;GH;LIxezaHGaq io TEME 1 bubmorexa [JOK
" " https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
08 [ToBTOpenue, 06061menue. JlabopatopHsie 1 1 bubnuoreka [JOK
paboTsl o Kypcy "CBeToBbIe siBIIEHUS" https://m.edsoo.ru/ff0c2c52
99 THe(:ciTTZE/I?E(e)’TOe?\?S %Ziﬁiiigz;z;eﬂm B 1 bubmorexa TOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTOpenue, o606menue. Padora ¢ 1 bu6moreka [IOK
TexctaMu 1o TeMe "KoJsiebanus u BoJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Padora ¢ 1 bu6moreka [IOK
TexkcTaMu 1o TeMe "CBeTOBEIC ABICHH" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Padora ¢
102 TekcTaMu 1o Teme "KBaHToBast U siiepHas 1
¢duzuka"
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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YYEBHO-METO/JIUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» ®usmka, 7 xknacce/ [leppikun A.B., OOIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«3marenbcTBO «IK3aMEH»
» ®duswnka, 8 knace/ [lepemmkun A.B., OOmIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxuunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»
» ®duswnka, 9 xnacce/ [lepemmkun A.B., I'yrauk E.M., O0mecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAy; Akimonepnoe oo6mectBo «M3narensctBo «lIpocBemenner»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
7 KIIACC
Jlykammk B.M. C6opHUK BOIIpocoB u 3ada4 1o ¢usnke. 7-9 k. — M.: [Ipocsenienune
Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOThL. —5-€
n3nanue,- M.MJIEKCA, 2013.
ActaxoBa T.B. ®usuka. 7 knacc. Jlabopartopasie pabotsl. Kontposasasie 3aganus. —CapaToB:Jlureit
«KoHTponpHO-u3Meputenbubie Matepuainsl. Pusuka. 7 kinacc/Coct. H.W. 3opuH. — 2-¢
3., nepepad. — M.:BAKO
8 KJIACC
Jlykammk B.M. CoopHUK BOpoCOB | 3aAa4 1o ¢usuke. 7-9 k1. — M.: [Ipocsenienne
11.H.B. ®unonosuu Metoanueckoe nmocodue
A.E. Mapon, E.A. Mapon CamocTtosiTelibHbIe U KOHTPOJIbHBIE paObOThI-8 Ki1acc
B.B. lllaxmaTosa ,0.P. lledep Anarnocrtuyeckue paboOTHI -8 Kiacc
9 KJIIACC
Jlykamuk B.U. COopHuk BompocoB u 3a1a4 1o ¢usuke. 7-9 ki. — M.: [IpocBemienue
KonTponbHbIe 1 caMOCTOSITENIbHBIE PAabOTHI 10 (hu3uke. 9 kinacce: k yueOHuky A.B. [leprimkuna
Tectel mo ¢pusuke. 9 kiace: k yaeouuky A.B. Ilepeimkuna, E.M. I'yrauk «®usnka 9 xmace» / O.U.
I'pomuena. — M.: M3naTenbCcTBO «IK3aMEH»
TemaTnueckue TeCTOBBIE 3amaHus 11a noArotoBku k I'MA. / aBT.- cocT.: M.B. Boiinenko, O.H.
Mupomkuna. — dpocnasib: OO0 «Akanemus pa3BUTHUS»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnnoreka — Bc€ nmo npeamety «Pusuka». — Pexxum gocrtyna: http://www.proshkolu.ru
BuneoonsiTsl Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

Ennnas xosutekuus iu@poBbix 00pa3oBaTeNbHBIX pecypcoB. — PexxuM focrymna:

http://school- collection.edu.ru

WHuTepecHble MaTepuaisl K ypokaMm (PU3MKH [0 TeMaM; TECThI 110 TeMaM; HarJsJHble T0CoOus K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

Iudpossie oOpazoBaTenbHbIE pecypcehl. — Pexxum nocryna: http://www.openclass.ru
OnexkTpoHHbIe yueOHUKH 10 ¢pu3uke. — Pexxum nocryna: http://www.fizika.ru

denepanbHbIi IEHTP HHPOPMAIIMOHHO-00pa30BaTEeNbHBIX pecypcoB. http://www.fcior.edu.ru/
WuTepuer ypok. http://interneturok.ru/ru/school/physics/

I"azera «1 cenTs10ps» Marepuansl no ¢pusuke. http://archive.1september.ru/fiz

Anumanun ¢puszndeckux 00bekToB. http://physics.nad.ru/

XKusas pusnka: odyuatomas nporpamma. http://www.intedu.ru/soft/fiz.html

®usuka.ru. http://www.fizika.ru/
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