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HOACHUMTEJIBHASA 3AIITMCKA

[IporpamMMa mo ¢u3uke Ha ypOBHE OCHOBHOIO O0IIEero oOpa3oBaHMsI COCTaBlieHa Ha
OCHOBE TOJOXEHUH U TpeOOBaHMH K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBaTenbHONH mporpammbl, mpeactaBieHHblx B PI'OC OO0, a Takxke ¢ ydy€Tom
denepanpHOi paboueid mporpamMmbl BocnuTaHus W KoHIENmmM mpenojaBaHus y4eOHOTO
npeamera « DU3nKay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HampaBleHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTU OOYYaIOIIMXCS W OpraHU3alui0 HU3y4yeHUs (U3MKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme 1mo (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanm3anuu  TpedoBanuit PI'OC OOO k I1UIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOy4YeHHs, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 001IEro 00pa3oBaHMUsL.
[IporpamMma no (u3MKe ycTaHABIMBAET paclpeiesieHne y4eOHOro maTrepuana Mo rojaam
o0ydenust (1o Kiaccam), TpemjaraeT MPUMEPHYIO IIOCJIEAOBATEIBHOCTh HM3YUYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEp)KaHUS M Y4YETE BO3PACTHBIX
0cobeHHOCTeH 00ydaronuxcs.
[IporpamMma 1o ¢gu3suke pazpadboTaHa C 1eJIbI0 OKa3aHUsI METOANYECKON OMOIIH YUUTEIIO
B CO31aHUU pabouell mporpaMMebl 1o Y4eOHOMY MTPEeIMETY.
OuszuKa SIBIAECTCA CUCTEMOOOPA3YIOLIUM JIs €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUYEecKue 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4yaeMbIX XUMHEH,
Ouostorueit, acTpoHoMueH U GU3HIECKO reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, TPEAOCTaBIsET Haubosiee sICHble 00pa3lbl NPHUMEHEHHsS HAydHOTO METoJa
MO3HAHMSI, TO €CTh CIIOCO0A MOIYYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa u3 TIaBHBIX 337ad (QU3HUECKOro oOpa3oBaHMs B CTPYKType 0OLIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TPAMOTHOCTHM M HUHTEpeca K Hayke Yy
o0y4aromuxcs.
N3yuenne ¢u3nku Ha 0a30BOM YpOBHE IMpENIojaracT OBJIAJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTbD:
® Hay4HO OOBSICHSTH SIBJIICHUS;
® OIIGHUBATh U TIOHUMATh OCOOEHHOCTH HAyYHOTO UCCIICIOBAHMS,
® UHTEPNPETUPOBATh [aHHBIE M MHCIIOJIB30BAaTh HAy4yHBIE J0KA3aTENIbCTBA IS
MOJTy4EHUs BBIBOJIOB.
[lenn wm3yuyeHust (U3MKM HA YpOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs ONpEAETICHHI B
Konnenuuu npenonasanus ydeOHoro npenmMera «®dusmka» B 00pa30BaTEIbHBIX OpPTaHU3ALMIX
Poccuiickoii ®Depepaiuu, peanu3ylOIIUX OCHOBHBbIE 0011e00pa3oBaTeNbHbIE MPOTPAMMBI,
yrBepxka€HHON pemieHneM Kosiermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoun ot 3 nexadps 2019 r. Ne [1K-4BH).
Hean uzyyennsi pu3nKu:
e [puOOpEeTeHHE HHTEpeca M CTpeMJIeHHs] OOydaroluxcs K HaydHOMY H3yYEHHUIO
MIPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAyYHOM METOJeé TMO3HaHusi u (GOPMUPOBAHUE
HCCJIEIOBATENICKOIO OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSM;

e (opmupoBaHUE HayYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOCHHUS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opmupoBaHue MpeACTaBICHUN O poiu (DU3UKHU AJS Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

® Dpa3BUTHE TPEACTaBICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeSITeIbHOCTH, CBA3aHHOM C (PM3UKOM, MOATOTOBKA K JalbHEHIIEMy O0yYEHHIO B 3TOM
HaIpaBJICHUU.



JlocTmxeHne >3TuUX Ieed nporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOILIEro

00pa3zoBaHMs 00ECIIEUYNBACTCS PEIICHUEM CIICAYIONMINX 3a/4a4:

e [puOOpEeTeHHWE 3HAHMM O JUCKPETHOM CTPOCHHUU BEIECTBA, O MEXaHMYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHUSX;

e [pUHOOpPETeHHWE YMEHUN ONUCHIBAT U OOBACHATH (PU3NYECKUE SABICHUS C
MCIOJIb30BaHUEM TIOJYyYEHHBIX 3HAHU;

® OCBOCHHME METOJIOB pEIIEHHUS MPOCTEUIUX PACYETHBIX 3aJa4 C HCIOJIb30BAHUEM
(buznyecKkux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUH HAOMIOAATh NPUPOJIHBIE SBICHUS U  BBIIOJIHATH  OMBITHI,
nabopaTopHble pabOTHl M JKCIEPHUMEHTAIBHBIE HCCIIEAOBAHUS C HCIOIb30BaHUEM
HU3MEPUTENbHBIX TPHOOPOB;

e OCBOCHHME MPHEMOB PabOTHI ¢ HMH(pOpMaIMeld (GU3MUECKOro CoAep)KaHUs, BKIIOYas
WH(POPMAIIMIO O COBPEMEHHBIX JOCTH)KCHHSX (U3WKH, aHAIU3 W KPUTHYECKOE
OllIeHHMBaHUE UHPOpMAIUY;

® 3HAKOMCTBO CO c(hepamu MPOPECCHOHATBHON ACATEIHHOCTH, CBI3aHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKCHHSIX (PU3HMUYECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIii YpOBEHB) Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUS

otBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 4acoB (2 vaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no Gpusuke rnepeueHs J1adopaTopHbIX pabOT U OMBITOB HOCHUT
PEKOMEHAATENbHBIM XapakTep, YYHTENb JelaeT BbIOOp MpoBeneHHs Ja0OpaTOpPHBIX PadoOT |
OTIBITOB C YUYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcs, CIIUCKa HKCIIEPUMEHTAIBHBIX
3aJjaHuil, MpeaaraéMbpIX B paMKaX OCHOBHOI'O TOCYIapCTBEHHOI'O IK3aMeHa 1o (pu3mke.



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. ®usnka u €€ posib B NO3HAHUM OKPY KAIOIIEro MUpA.
®usnka — Hayka o npupoze. SBneHus npupoabl. PU3NYECKUE SBIECHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
O®uznyeckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. DuU3MUEcKHe NPUOOPHI.
[TorpemHocTs n3MepeHuil. MexayHapoaHasi CHCTEMa €IMHULL
Kak ¢u3uka m qpyrue ecTeCTBEHHbIE HayKH H3y4aroT MpHUpoay. EcTecTBeHHO-HAay4YHBIH
METOJI TO3HaHMs: HaOJI0JEHHE, IOCTaHOBKA HAyYHOTO BOMNPOCA, BBIABM)KEHHE THIIOTE3,
HKCIEPUMEHT IO TMPOBEPKE TIHUIOTE3, OOBsAcCHEHUEe HalmogaemMoro spiaeHus. OmnucaHue
(bU3UYECKUX SBICHUH C ITOMOIIBIO MOJICIICH.
Hemoncmpayuu.
1. MexaHn4eckue, TEIIOBbIE, JICKTPUYECKNE, MATHUTHBIC, CBETOBBIC SIBJICHHS.
2. ®wusznueckue npuOOpsl U MpoLEAYypa MPSIMBIX U3MEPEHHH aHaJIOrOBBIM M IU(PPOBBIM
puoOpoOM.
Jlabopamopuwsie pabomot u onvimol.
1. OmpeneneHue HEHbI JeNEHUS IIKAIbI U3MEPUTEIBHOTO NpHoopa.
N3mepenne paccTOSHUN.

3. Hsmepenue o0bEMa )KUIKOCTU U TBEPIOTO TEA.
4. OmnpenaeneHUE pa3MEPOB MaJIbIX TEJl.
5. Hsmepenue temmeparypsl IpU IOMOIIM KUIAKOCTHOIO TEPMOMETpAa M JaTYMKA

TEMIEPATYPHI.
6. IlpoBenenne wuccienoBaHUA IO MPOBEPKE TUMOTE3bI: JAIBHOCTh MOJETA IIApHUKAa,
MYIIEHHOTO TOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe BHICOTA ITyCKA.

Pasnen 2. IlepBoHayaibHbIe CBeACHUS 0 CTPOCHHH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOEHHUE BEIIECTBA.

JBmwxenue yactuil BemiecTBa. CBSI3b CKOPOCTU JIBMDKCHHSI YacTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBwxkenue, nuddysus. B3anMoaeiicTBHe YacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH W  TBEPIBIX
(kpucTannuyeckux) Teda. B3auMocBs3b MeXIy CBOMCTBaAaMHM BELIECTB B PA3HBIX arperaTHbIX
COCTOSIHUAX W HUX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUCM. OcobennocT arperaTHbix COCTOSIHUH
BOJIBI.

Hemoncmpayuu.

1. HaGmonenue 6pOyHOBCKOTO JIBHKEHHUSI.

2. Hab6mronenue nuddysuu.

3. Ha6JIIOZ[eHI/IC ﬁBHCHHfI, O6’b$ICH$IIOH_[I/IXCSI MNPUTAKCHUEM HJIM OTTAJIKMBAHWCM YaCTHIL

BEILECTBA.

Jlabopamopuwsie pabomot u onvimol.

1. OmeHka guameTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHuEeM GoTorpaduii).

2. OmbIThl IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO ACUCTBHSI CUI MOJIEKYISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHue U B3aUMOIeiiCTBHE TeJl.

Mexanuueckoe nBrkeHue. PaBHomepHOe W HepaBHOMepHOe JABMkeHUE. CKOpOCTb.
CpenHsiss CKOpOCTh MIPU HEPABHOMEPHOM JIBM)KCHHUH. Pacdér myTu U BpeMeHU ABUKCHUSI.

SIBnenue wHepuuu. 3aKOH HMHEpUUHU. B3anmonelicTBue Tenl Kak MPUYMHA H3MEHEHHS
CKOPOCTH JBWXEHHS Teld. Macca kak Mepa umHepTHOCTH Tena. [lnoTHocTe BemiectBa. CBsi3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BELIECTBA.



Cuna kak XxapakTepucThKa B3aumoneicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenne cuiibl C MOMOLIbIO JUHAMOMETpa. SIBieHue TAroreHus u cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocTs. CroxkeHue Cwil, HanpaBIEHHBIX IO
onHOI npsimoii. PaBHozelicTByromas cui. Cuna TpeHus. TpeHHue CKOJIbKEHUSI U TPEHUE MOKOSI.
TpeHue B IpupoJe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHue MEXaHU4YEeCKOTO JBUKCHHUS Tea.

2. H3mepeHne CKOPOCTH NPSAMOJIUHEUHOTO ABUKECHUS.

3. HabGnronenwue siBIeHUS HHEPIUU.

4. HabmoneHne U3MEHEHHSI CKOPOCTH TIPU B3aMMOJICHCTBHUH TEJ.
5. CpaBHEHHE MaccC MO B3aUMOJAECHCTBHIO TEI.

CroxeHue cuil, HalpaBJICHHBIX 110 OJHOM MPsIMOM.

Jlabopamopuwvie pabomot u onvimel.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapUKa B >KMJIKOCTH, MOJEIH
AIIEKTPUYECKOT0 aBTOMOOMIIS U TaK Jiajiee).

2. OmpezneneHue cpelHEN CKOPOCTU CKOJIbXEHHMsS Opycka WIM IIapuKa 10 HaKJIOHHOMN
IJIOCKOCTH.

3. Omnpezenenue MIOTHOCTH TBEPAOTO TeEIA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmamuu) mpyXKMHBI OT
MPUIIOKEHHOM CHJIBL.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Teya U
XapakTepa COIPHUKACAIOIINXCS TTIOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH U Ta3oB.

Jasnenne. CriocoObl yMEHBIIICHUS M YBETTUUCHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUS Ta3a oT 00bEMa, Temnepatypsl. [lepenada naBneHust TBEPABIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [IlHeBMaTnuyeckue MamivHbl. 3aBUCUMOCTD JaBJIECHUS KUJIKOCTH OT
rnyounsl.  ['mapoctatumdeckuit  mapamokc. CooOmaromuecs cocyabl. [ HapaBiIudeckue
MEXaHU3MBI.

Atmocdepa 3emin u atMocdepHoe aaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHOW
obomoukn 3emumn. Onbit Toppuuernnu. M3mepeHue aTtMocepHOTO NaBICHHS. 3aBUCHUMOCTH
aTMoc(epHOro JaBieHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(epHOTo JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha OrpyXEHHOE B HUX TeJo. BeITankuBaronias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYpBhI.

Ilepenava naBiaeHMs )KUIKOCTBIO U Fa30M.

Coo0bmaronmecs: COCyIbl.

I'mapaBauyeckuil mpecc.

[TposiBnenue neicTBust aTMOC(HEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTh Tena W
IJIOTHOCTH KUAKOCTH.

oA wWNPRE

PaBeHCTBO BBITAIKUBAIONICH CUIIBI BECY BHITECHEHHOM KUIAKOCTH.

o

VYcnoBue mIiaBaHUs TeN: IUTABaHWE WJIM TOTPYKEHHE Tell B 3aBUCUMOCTH OT

COOTHOIIEHUS MIOTHOCTEH Teja U KUAKOCTH.

Jlabopamopuvie pabomut u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTD
YacTH TeJna.

2. OmnpeneneHWe BBITAJKUBAIOIIEH CWIbIL, JCHUCTBYIOIIEH Ha TeNo, MOrpy:KEHHOE B

AKHUJIKOCTb.



3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI, JCHCTBYIOLIEH HA TEJIO B
JKUJKOCTH, OT MacChl TeJa.

4. OmnbIThl, IEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIbI, JEHCTBYIOLIECH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUIAKOCTh YaCTU TeJla U OT INIOTHOCTH
JKUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHHE JIOAKA U OIpEAeIeHHe e¢€
IPY30I0ABbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrus.

Mexanuveckas padota. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKIOHHAs IUIOCKOCTh. llpaBuiio paBHOBecHs
priuara. IlpuMeHneHnue mpaBuia paBHOBECHS pbplyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJI mpocThix MexaHu3MoB. IIpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckast sHeprus. KuHeTmdeckas W ToTeHUMalbHas »Heprus. I[lpeBpaiienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUHU B JIPYroil. 3aKOH COXPAHEHMS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuwie pabomut u onvimol.

1. Ompenenenne paOOTBHl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUM Tela IO

TOPU30HTAJIbHON OBEPXHOCTH.

2. HccnenoBaHue yClIOBHI paBHOBECHS pblyara.

3. WMsmepenune KIIJI HakTIOHHOM TIJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHHUS MEXaHUYECKOM SHEprUu.

8 KUIACC

Pasnen 6. TenioBble siBIeHHS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKOW TEOPUM CTPOEHUs BelecTBa. Macca
U pa3Mepbl aTOMOB W MOJEKyJd. OMNbITbl, NOATBEP)KIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TeOpHUH.

Mopenu TBEPIOTO, KUJIKOTO M ra3000pa3HOro cocTosiHuii BemecTBa. Kpucrannudyeckue u
amopdusie Tena. O0bsICHEHNE CBOWCTB Ta30B, JKUIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJICKYJISIPHO--KMHETUYeCKO Teopuu. (CmaurMBaHHWE M KalWULSIPHbIE sBIEHUS. TerioBoe
pacUIMpEeHHEe U CXKaTuhe.

Temnepatypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTbIO TEIUIOBOIO JBW)XEHHUS YacTHIL.
Buytpennsss osHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH OJHEpruu: TeIuionepeaadya u
coBeplieHre padboThl. Buasl Teronepenaun: TeIIONpOBOAHOCTh, KOHBEKIUS, H3ITYYCHHE.

KonmuecTBO TEIUIOTHL. YenbHAs TETUIOEMKOCTh BelIecTBa. TemmooOMeH U TerioBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u OTBepAeBaHUE KPUCTATLTMYECKHX
BEILIECTB. YJeNbHAs TermioTa IaBieHusa. [lapooOpasoBanue u koHuaeHcauus. Mcmapenwe.
Kunenue. VYgaenbHas Temnora mnapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEpaTypbhl KUIEHUS OT
aTMOC(EpPHOTO JaBIICHUS.

Brnaxxnocts Bo3myxa.

DHeprus ToIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix auratenei KIIJ[ TemoBoro pasuratens. TemioBbie
JIBUTATENH U 3alIUTa OKPYXKaIOLEeh Cpebl.

3aK0H COXpaHEHUs U MIPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECCax.

Hemoncmpayuu.
1. HaOmoneHnne 6poyHOBCKOIO ABHKEHHUS.
Ha6monenue nuddysun.
3. Habmionenue siBieHUi cMauMBaHUs M KaWUISIPHBIX SBICHUH.
4. HabmoneHne TermIoBOTO pacupeHus Tel.
5. VM3MeHeHue naBieHMs ra3a Npu U3MEHEHUH 00bEMa U HarpeBaHUM WM OXJIaXICHUU.



6. IlpaBuna uzmMepeHus TeMIepaTypsbl.

7. Buppl Temonepenayu.

8. OxutaxxaeHue mpu COBEPIICHUU PAOOTHI.

9. HarpeBanue rpu coBepIiieHUU padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEHUE TEIVIOEMKOCTEN pa3INYHbIX BEIIECTB.

11. HabmtoieHue KuneHusl.

12. Ha0imoieHue TIOCTOSTHCTBA TEMIIEPATYPHI PH TUIABIICHUH.

13. Moaenu TeIOBBIX JBUTATEIICH.

Jlabopamopuwvie pabomot u onvimel.

1. OnbITHI MO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKESHHUS.

OnBbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.

OMnBITH O HAOIOICHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPIBIX TEIL.
Ornpesenenne aBieHUs BO3Ayxa B OJJIOHE IIMPUIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHHS BO3AyXa OT €ro o0béMa Hu
HarpeBaHUs WIH OXJIAKICHHUS.

s W

6. IlpoBepka THUIIOTE3bl JUHEHHOW 3aBHCHUMOCTH JJUHBI CTOJNOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

7. HaOmronenue usMeHeHHs] BHYTPEHHEH 3HEpruM Tejla B pe3yibTare TeIvlonepenayd u
PabOTHI BHEITHUX CHIL.

8. HccnenoBanue sBICHHUS TEIUIOOOMEHA MPU CMEITUBAHUH XOJIOTHOW W TOPSTYEH BOIBI.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOH IpH TEIUIOOOMEHE C
HarpeTbIM METaUIMYECKUM [IUIHHIPOM.

10. Onpenenenue yieabHONU TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npoliiecca UCIapeHus.

12. OnpeneneHne OTHOCUTENBHOM BIAXKHOCTU BO3/1yXa.

13. Onpenenenue yieabHON TEIUIOTHI TUIABJICHUS JIBIA.

Pa3nes 7. DiiekTpu4eckHe M MATHUTHBIE SIBJICHHS.

OnekTpuzanus Tel. J[Ba poma aleKTpUUECKUX 3apsaoB. BzaumojelcTBHe 3apsiKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aUMOJEWUCTBUS 3apSOKEHHBIX TE1 OT BEJIUYUHBI
3aps0B U PACCTOSTHUS MEKY TEIaMH).

Onektpruueckoe noje. Hanpsok€HHOCTh anekTpuueckoro nois. [IpuHuoun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsioB. DJIEMEHTApHBIA 3ieKTpuueckuil 3apsn. CrpoeHue
atoma. [IpoBOIHUKY U TUANEKTPUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijaa.

ONEeKTpUYECKU TOK. YCIOBHMS CYIIECTBOBAHUS AJIEKTPUYECKOro Toka. McTounHuku
IIOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass nenb. Cuia Toka. OJleKTpuueckoe HampsbkeHue. ConpoTHBIEHUE
IIPOBOJHMKA. YJIEIbHOE COIPOTUBJIEHHME BellecTBa. 3akoH Owma Ui ydacTka LEMu.
ITocnenoBarenbHOE U MapaIENbHOE COEAUHEHNE TPOBOJHUKOB.

PaboTta u MOUTHOCTB 3JEKTPUUECKOTo ToKa. 3akoH Jxoyns—JIenna. DnexTpuueckue Lemnu
U TIOTPEeOUTENH ANEKTPUIECKO sHEpruu B ObITY. KopoTKoe 3amMbikaHuUE.

ITocrosiHHblE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe IOJe.
MarunuTtHOe noje 3eMJIM U €ro 3Ha4eHHe s Ku3HU Ha 3emiie. OnbiT Dpcrena. MarHuTHoe 1mosie
ANEKTPUYECKOTO TOKA. [I[pMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. J|eliCTBME MarHUTHOTO MOJISI
Ha QPOBOJHUK C TOKOM. OJEKTPOJABHUrareiab IOCTOSHHOIO ToKa. lcmonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  anekTpoMarHuTHoM  uHAyKuuu. IlpaBwiio  Jlenuna.
Onektporereparop. CrocoObl TOJYYCHHS JJICKTPUYECKOW DSHEPrUH. IJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu.
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DJeKTpu3aius Teul.

JIBa poJia 31EKTPUUECKUX 3aps/I0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEI.
Y CTpolCTBO U IEMCTBHE SJIEKTPOCKOIA.

DJIeKTpOCTaTUYECKash UHIYKITUA.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsI0B.

[IpoBOIHUKY U TUATIEKTPUKH.

MopaenupoBaHHU€e CHIIOBBIX JUHUAN 3JIEKTPUYECKOTO MOJIS.

VI CTOYHHKH TOCTOSIHHOT'O TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DJNEKTPUUYECKUHN TOK B )KUIKOCTH.

. I'a30BbIi1 paspsn.

. I3mepenue cuiibl TOka aMIepMETPOM.

. I3mepenue 31eKTpUYECKOro HaIPSKEHUST BOJIBTMETPOM.

. PeoctaTt 1 marasuH COnpOTUBIICHUM.

. BzanMoielicTBre NOCTOSIHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHUsI TIOJIFOCOB MarHUTa.

. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OneIT Opcrena.

. MarauTHoe€ 1oJje Toka. DJIeKTPOMAarHurT.

. [lelicTBME MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

. DJNEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccnepoBanue siBJICHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie pabomol u onvimel.
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10.
11.
12.

13

16.
17.

18.
19.

OnbITHI MO HAOTIOECHUIO SJIEKTPU3ALUU T€Nl MHAYKIIMEH U IPU COTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS SNIEKTPUUECKOTO MO HA MPOBOIHUKU U IUAICKTPUKH.
COopka u mpoBepKa pabOTHI NEKTPUUECKOH IETH MOCTOSIHHOTO TOKA.

V3mepeHue u peryJIipoBaHUEe CHIIBI TOKA.

N3MmepeHne u perynupoBaHue HAIPSKEHHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HITYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHHUS
pe3rCTOpa M HANPSDHKEHHS Ha PE3UCTOPE.

OHBITBI, ACMOHCTPpUPYIOIIUC 3aBUCUMOCTH SJICKTPUYICCKOTO CONIPOTUBJICHUA
MMPOBOAHUKA OT €TI0 IJIMHBI, INIOMIAAN MOMCPCUYHOTO CCUCHUA U MaTCpHUaJIa.

[TpoBepka mpaBuia CIOKCHHUS HANPSHDKCHUH TPH MOCIEIOBATEILHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiIa Ui CHIIBI TOKA MTPH MapaIeIbHOM COSJMHEHUH PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPHYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpezneneHre MOITHOCTH JIEKTPHUYECKOTO TOKA, BBIECIIIEMON Ha PE3UCTOPE.
HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HATPSKCHHUS
Ha HeWl.

. Onpenenenne KI1/] nHarpeBatens.
14.
15.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TIOJIA TIOCTOSHHBIX MArHUTOB TIpU MX OOBEAUHEHUU W
pa3zesieHuu.

HccnenoBanue qeHCTBUS 2JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMNBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHIIbI B3aUMOACUCTBUS KATYIIKU C TOKOM H
MarHuTa OoT CHJIbI TOKA U HalpaBlieHUS TOKA B KaTYIIIKE.

N3yuenune neiiCTBUA MAarHUTHOTO TIOJISI HA IPOBOJAHUK C TOKOM.

KonctpyupoBanue 1 usyueHue padoThl 31EKTPOABUTATENS.



20. Nsmepenne KI1/] anexTpoaBurareabHON yCTAaHOBKH.
21. OnbITEl 10 HUCCIIEJOBAHMIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLHU: HCCIEI0BaHUE
WU3MEHEHUH 3HAYEHUs U HAIIPaBJICHUS NHIYKIHOHHOTO TOKA.

9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBUkeHue. MarepuaibHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWKEHHA. PaBHOMEpHOe mpsMONMHENHOE JABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEWHOE JBHKEeHHE. CpelHssi U MIHOBEHHAas CKOPOCTh Tela NPH HEPABHOMEPHOM
JBUKCHUM.

VYckopenue. PaBHoyckopeHHOe npsaMonuHeiHoe aemwkenne. Co0oanoe naaenue. OnbIThl
lanunes.

PaBHOMEpHOE JBWXEHHE MO OKpY)KHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yII10Basi CKOpOCTH. LIEHTpPOCTpEMUTENIBEHOE YCKOPEHHUE.

IlepBbiii 3akoH HprotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CYNEPIIO3HUIINH CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cwia TpeHHs: cujla TPEHHUS CKOJIBKCHHsSI, CHJIa TPECHHS
MIOKOS1, APYTHE BUJIbI TPEHHUSI.

Cuna TsKECTM M 3aKOH BCEMHMPHOTO TATOTEHHA. YCKOpEHHE CBOOOTHOIO TMAaJCHUS.
JBuxenue 1uaner Bokpyr Connpa. IlepBas kocmuueckas ckopocTs. HeecomocTh u
Heperpy3KHu.

PaBHOBecue MaTepuanbHOM TOYKH. AOCOMIOTHO TBEPAOE Teao. PaBHOBecue TBEPIOTO TEIa
C 3aKpEIUIEHHON OChIO BpallieHus. MomeHT cuiibl. L{eHTp TsxecTH.

Umnynec Tena. M3menenue umnyibca. MMnynabc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE IBM>KEHUE.

Mexannyeckasi pabota U MouHOCTh. Pabota cun TskecTH, ynpyroct, tpeHusi. Cssb
sHepruu u pabotel. [loTeHumanpHas PHEPrus Tena, MOTHATOrO HaJA IMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3Heprus ckaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETHUYECKOU
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HaOmoneHne MeXaHu4ecKOTo JIBMYKEHHUS TeJla OTHOCHTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHME NyTE€W U TPAaEKTOPUN IBMKEHMSI OJHOTO M TOTO XK€ TejJa OTHOCHUTEIbHO
pa3HBIX TEJI OTCUETA.

H3mepenne CKOpOCTU U YCKOPEHUs MIPSMOIUHENHOTO IBUKCHUS.
HccenenoBanue NpU3HAKOB PaBHOYCKOPEHHOIO IBUKECHHUS.
Habnronenue nBUKEHUS TeJa M0 OKPYKHOCTH.
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HaGmronenne MexaHW4eCKUX SIBIICHUM, MPOUCXOIAIINX B CUCTEME OTCUETa « Tenmexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIbHO KaOWHEeTa (PU3NKH.
3aBUCUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CHUJIBL.

8. Habmonenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUY TEI.

9. H3meHeHue Beca Tena pu yCKOPEHHOM JBHKEHHUU.

10. IIepenaya nmmysbpca Mpy B3aUMOJICHCTBUH TEIL.

11. IlpeoGpa3oBaHust SHEPIUM IPU B3aUMOJICHCTBUN Tell.

12. CoxpaHeHHe UMITYJIbCA [IPU HEYIIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHHe UMIYJbca Ipu a0COIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHue peakTUBHOTO JIBM)KCHUSI.

15. CoxpaHeHne MEXaHNYECKON IHEPTUH NTPU CBOOOIHOM IaJIEHUH.

16. CoxpaHeHre MEXaHNYECKON SHEPTUH MIPH IBUKEHUH Tejla Mo IeHCTBUEM NPYKUHBI.
Jlabopamopnwvie pabomot u onvimel.

1. KoHcTpyupoBaHuE TpakTa JUlsl pasroHa M JAJbHEHIIEr0 PaBHOMEPHOIO ABM)KECHHUS
[IApUKa UM TEIEKKH.
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10.

11.

Onpenenenne cpenHeld CKOPOCTH CKONBXKEHHsSI OpycKa WU JBIDKEHHUS IIapUKa I10
HaKJIOHHOM TJIOCKOCTH.

OrnpeneneHne yCKOpPEHUsl Tejla MPU PABHOYCKOPEHHOM JIBH)KEHUM IO HAKJIOHHOM
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU MIPU PAaBHOYCKOPEHHOM JIBHXKCHHH 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THUNOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBHKEHHUM O€3 HayaabHOM
CKOpPOCTH IIYTH OTHOCATCA KaK psan HEYETHBIX quceili, TO COOTBCTCTBYIONIUC
IIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HbCHGHOBaHHe 3aBUCUMOCTH CHJIBI TPEHUSA CKOJIB)KCHHA OT CHJIBI HOPMAaJIbHOTI'O
JaBJICHUS.

Onpenenenne ko3P huIMeHTa TPEHUS CKOTBKCHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUM Tela IO
TOPU30HTAJIBLHON OBEPXHOCTH.

Onpenenenne pabOThl CHIBI YNPYTOCTH TPH TMOABEME Tpy3a C HCIOIH30BAHHEM
HCIIOABUXXHOT'O U ITOABUXKXHOT'O 0JIOKOB.

N3yueHune 3aKoHa COXpaHEHUS YHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUsA U BOJIHEI.

KonebartenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHWil: MEpUOJ, 4acToTa,
aMIuTyna. MaremMaTudecKuil W NPYKUHHBIM MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTeIbHOM JIBUKEHUH.

3aryxaromue konebanus. BeiHykaeHHbIe KoneOaHus. Pesonanc. MexaHuueckrue BOJHBI.
CaoiicTBa MexaHnuecKuX BOJIH. [IponoiabHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHu4eCcKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. Mudpa3Byk u ynpTpa3ByK.

Hemoncmpayuu.
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Habmtonienue xonebanuii Ten noa JeHCTBUEM CUJIBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH M HA TIPY)KUHE.

HabmntoneHnue BoIHYXA€HHBIX KojeOaHH U pe30HaHca.

PacnipocTpanenue mpoAoIbHbIX U MONEPEUHBIX BOJIH (Ha MOJEINN).
HabnroneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwvie padbomot u onvimel.

1.
2.
3.

7.

Onpeznenenne 4acTOTHI U MIEPHOAA KOJIEOaHUH MaTeMaTHYECKOTO MasITHUKA.
Omnpenenenue 4acToThl U Nepro/ia KoiaeOaHui Npy>KMHHOTO MasiTHUKA.

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

HccnenoBanue 3aBUCUMOCTH TIepHOJa KOJEOaHUN NMPYKHUHHOTO MAasiTHUKA OT MAacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH TepHoja KoieOaHWil rpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl Tpy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHoAa KojeOaHUH MPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U )KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus CBOOOIHOTO M CHHUS.

Pa3nes 10. D1eKTpOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 31neKkTpoMarHuTHEIX BOJH. McIiosb30BaHKUE 2JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM

CBsI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOTHOBEIE CBOWCTBA CBETA.
Hemoncmpayuu.



1. CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimel.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIC sIBJICHUS.
JlyueBas mognens cera. Mctounuku csera. [IpsMosMHElHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.
[Tpenomiienne cBeta. 3aKOH IpeaoMieHus cBeTa. [loHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcronb30BaHKE MMOJHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckorna. [ a3 kak onTuueckas cucrtema. bin3opykocTs U 1adbHO30PKOCTD.
Pasnoxenne 6enoro cBeta B ciekTp. OnbiTl HetoToHa. Cii0KeHHE CTIEKTPaTbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsamoninHeitHOE pacIpOCTpaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyyenue n300paxkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.
OnTuyeckuii CBETOBO/I.
Xox myueil B cobuparoieii JnH3e.
XoJ1 1y4deil B pacCEeUBAlOIICH JIMH3E.
[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.
[Tpuniun neiictBus doroanmnapara, MUKPOCKONA U TEIECKOIIA.
10. Mopens riasa.
11. Pa3nmosxeHne 6eoro cBeTa B CIIEKTP.
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12. [TonmyueHue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuwvie pabomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIyda OT yrja MmaJieHusl.

2. V3yueHue XxapaKTEpUCTUK U300paKEHHsI MMPEAMETA B TUIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJla MPEIOMIIEHHSI CBETOBOTO JIy4a OT yIJla NaJeHUs Ha
IPAHUIIE «BO3IYX—CTEKIIO.

[Tonyuenue n300pa>keHUI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne POKyCHOTO paCCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.
OMBITHI IO PA3JIOKEHHUIO OEI0TO CBETAa B CTHIEKTP.

No wu s

OnbITEl MO BOCHPHUSTUIO IIBETA MPEAMETOB MPU HUX HAOIIOACHUU 4Yepe3 I[BETOBbIC
(GUIBTPBI.

Paznen 12. KBanToBbIe siBJIeHUS.

Oneiter Pe3epdopaa u ruranerapuas moaenb aroma. Mojens atoma bopa. Mcnyckanue n
norJolieHue ceera atoMoM. KBanThl. JInHeuaTble CIEKTPHI.

PamunoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sijIpa.
Hyknonnass mogmens aromHoro sapa. M3oromsl. PaanoaktuBHblE npeBpaienus. Ilepuon
MoJTypacmnajaa aTOMHBIX sIJIep.

SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJ0BOT0 U MAacCOBOTO YHMCENl. DHEPTHs CBSI3U
aToMHBIX siiep. CBsi3b Maccel M SHepruu. Peaknuu cuHte3a u aenenus snaep. Vcrounuku
sHepruu CoJIHIIa U 3BE3I.

Snepnas sHepreTuka. JIeiCTBUS paAMOAKTUBHBIX U3yYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CnekTpsl U3Ty4YeHHUS U MOTJIOMICHHUS.

2. CrhexTpsl pa3IMvHbBIX Ta30B.

3. CunekTtp Bogopoa.

4. HabmoneHue TpekoB B kamepe Bunbcona.



5. Pabora cuérunka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpanus nznydeHus OpUpPOIHBIX MUHEPAIOB U IPOAYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHHUSI.

2. UccrnenoBaHue TPEKOB: U3MEPEHUE HSHEPrMM YaCTHUIBI 110 TOPMO3HOMY MyTH (I10

dotorpadusm).

3. H3mepeHue paanoakTUBHOTO (poHA.

IoBTOPUTEIBbHO-0000 AN MOTYJIb.

[ToBTOpUTENHEHO--0000MAIOMIUKA  MOJYJIb MpPEJHA3HAUYEH [UJIi CUCTEMATH3aluu |
0000111eHIS TPEIMETHOTO COACPKAHUSI U OIBITA IEATEIbHOCTH, MPUOOPETEHHOTO MIPH U3yUYECHUU
BCET0 Kypca (PU3MKH, a TakKe JUIsl MMOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY IO
¢uznke 11t 00ydaromuxcs, BBIOPABILINX 3TOT y4€OHBIN MIpeIMET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS PEAIU3YIOTCI M CHCTEMAaTU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METAINPEeIMETHBIX IIAHUPYEMBIX Pe3yJbTaToOB 00ydeHUs, (HOPMHUPYETCs €CTECTBEHHOHAyuYHas
rPaMOTHOCTh: OCBOEHHE HAyUYHBIX METOJIOB HCCIIEIOBaHMs SIBJICHUH INPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (U3NYECKUE SBJICHHS, MPUMEHsSI IOJTy4YeHHbIE 3HAHUS,
pelaTh 3aa4y, B TOM YHMCJIE KAYECTBEHHbBIE M OKCIIEPUMEHTAIIBHBIE.

[TpyHIMIIHATBHO NEATEIBLHOCTHBIM XapaKTEp JAHHOTO pa3fella pealus3yercs 3a CYET TOoro,
YTO 00YyYaronIuecs BHIMOIHAIOT 33aHusl, B KOTOPBIX UM IPEeJ1araeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAY4YHO OOBSCHATH (PU3HUECKUE SBIICHUS
B OKpY’Karolley MPUPOIE U TIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIe0BaHUs (PU3MUECKUX SIBICHUM, B TOM 4MCIe AJIS
IIPOBEPKHU TUIIOTE3 U MOIYUEHHS] TEOPETUUECKUX BBIBO/IOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOOJIE€€e BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, IPAKTUYECKOIO HCIOIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB DJHEPIUM Ha OCHOBE
3aKOHA MIPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUASA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs HAMNpPaBJICHO Ha

JAOCTHXKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MTPECIAMETHBIX O6p330BaTeJ'H)HI)IX PE3YIbTATOB.

B pesynprate u3yueHus GU3MKM Ha YPOBHE OCHOBHOTrO o0O0mero oOpa3oBaHUS Yy

obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIOMINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpuoTHYeCKOro BOCIMTAHUSA:

— TPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHUCKON (PU3NUIECKOM
HayKHU;

— [IEHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCITUTAHNS

— I'OTOBHOCTb K aKTUBHOMY Y44aCTHUIO B O6CY)K,Z[CHI/II/I O6H.I€CTBCHHO 3HAYUMBIX U 3THYCCKHUX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM MIPUMEHEHUEM JOCTHKEHUH (PU3UKU;

— OCO3HaHHEC BAXKHOCTHU MOPAJIBHO--3TUYCCKUX ITPUHIHIIOB B ACATCIIBHOCTHU y‘-IéHOl"O;

3) 3CcTeTHYECKOr0 BOCIIUTAHUSA:

— BOCTIPUSITHE ACTETUYECKUX KauecTB (PU3MUECKON HAyKH: €€ FapMOHHYHOTO MOCTPOCHHS,
CTPOroCTH, TOUYHOCTH, JTAKOHUIHOCTH,

4) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

— OCO3HaHWE IEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTA MO3HAaHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

— Pa3BUTHUC HaquOﬁ JIIO603HaT€JIBHOCTI/I, HHTECpCCa K HCCHGHOB&TCHLCKOﬁ ACATCIIbHOCTH,

5) popmupoBaHus KyJbTYpPbI 310POBbSI U SMOLMOHAJILHOIO 0JIArONOTyYHs:

— OCO3HAaHHE IEHHOCTH 0e30macHOro obpa3a KM3HU B COBPEMEHHOM TEXHOJOTHYCCKOM
MHUpe, BaXXHOCTH TMpaBWJI OE30MacHOTO TMOBEACHHUS Ha TpPAHCIOpPTE, Ha JIOpOrax, C
SJICKTPUYCCKUM U TCIIJIOBBIM 06OPYI[0BaHI/IeM B JOMaAlIHUX YCJ'IOBI/IHX;

— chopMHpOBaHHOCTH HaBbIKA peduieKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMUOKY M TaKOTO
e MpaBa y Ipyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

— aKTMBHOE y4YacTHE B PEIICHUM MPAKTHYECKHUX 3a7ad (B paMKax CeMbH, 00pa30BaTeILHOM
OpraHM3allH, TOpOoJa, Kpas) TEXHOJOTUYECKOW W  COIMALHOW  HAIMPaBICHHOCTH,
TPEOYIOIIMX B TOM YHCIIC U (PU3UICCKUX 3HAHUI;

— UHTEPEeC K MPAKTHYECKOMY U3YUCHHIO TPOPECCHIA, CBI3aHHBIX C (DU3HKOIA;

7) 3K0J10THYECKOT0 BOCTIMTAHHUS:

— OpHEHTalusi Ha MpUMEHEHHe (PU3UYECKHX 3HAHWM IS pelieHus 3agad B objactu
OKPY)KaIOHIGﬁ CpCAanbl, IUIAHUPOBAHHA IMOCTYIIKOB W OLHCHKH HX BO3MOXKHBIX HOCJ'IGI[CTBI/Iﬁ
JUISL OKPY>KaroIle Cpeibl;

— OCO3HaHUE TI100aTbHOI0 XapaKTepa SKOJOTHUYEeCKUX MpobieM U IMyTeil UX pelieHus;

8) aganTanuu K H3MEHSIIOIIUMCS YCJIOBUSIM CONMATBLHOI U MPUPOIHOI Cpeabl:

— TMOTPeOHOCTh BO B3aUMOACWCTBMM TPHU BBHIMOJIHEHUHM HWCCIENIOBAaHUN M TPOEKTOB
(bu3nYeCcKoil HalPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

— HNOBBIICHUC YPOBH:A CBOEU KOMIIETEHTHOCTU 4gCpe3 MPAKTUUCCKYIO ACATCIBbHOCTD,

— MOTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHWM, B TOM uucie (GOpMyIUPOBATH HIEH,
IIOHATHA, TUIIOTE3BI O (i)I/ISI/I"IeCKI/IX 00BEKTaAX U SABJICHUSAX,

— oco3HaHue AeUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

— IUTAHUPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNUH HOBBIX (PU3NUYECKUX 3HAHUM;

— CTPCMJICHUC aHAJIM3UPOBATHL U BBIABJIATH B3AUMOCBA3U MPUPOIHL, O6H.I€CTB3, U 3KOHOMMHMKH,
B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUN;

— OIIGHKa CBOWX JEHCTBUH C y4€TOM BIMSHHUS HA OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX
JI00ATBHBIX TTOCIICICTBHA.



METANPEJMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEHHMS NIpOorpaMMbl IO (PU3MKE Ha YpPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHus y oOyuatouierocs OyayT c(hOpMHUpPOBaHbBI MeTanpeAMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTeJIbHbIE YHHBEpCAJIbHbIE Yy4yeOHbIe JEWCTBUS, KOMMYHUKAaTHBHBIC
YHUBEpCaJIbHbIE YUeOHbIC IEHCTBUSA, PETYIISITUBHBIC YHUBEPCAJIbHBIC YUeOHbIE ICHCTBHUS.

ITo3HaBaTe/IbHbIE YHUBEpPCATIbHbIE YUeOHbIe 1elCTBUS

Ba3oBbie Jornueckue geiicTBud:

BBISIBJIAATh M XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKNA OOBEKTOB (SBJICHHIA);
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKALNK, OCHOBAHUS 111 0000IIeHHS
U CpPaBHEHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pPaCCMaTPUBAEMBIX (aKTax, NAHHBIX U
HAOJIOACHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJIATH NPUYMHHO--CJIEICTBEHHBIE CBS3M MPU HM3YYEHUH (PU3HUYECKUX SIBICHUN U
MPOIIECCOB, JIeNaTh BBIBOJBl C HCIOJb30BAHUEM JEAYKTUBHBIX M HMHIYKTHBHBIX
YMOBaKHIOquHﬁ, BbIABUI'aTh T'UIIOTE3bI O B3aUMOCBA3AX (1)I/IBI/I‘ICCKI/IX BCJINYHH,
CaMOCTOSITENIbHO ~ BBIOMpPATh CHOco0 pemieHuss y4yeOHOM (¢u3nyeckod 3amayuu
(cpaBHEHHE HECKOJBKMX BAPUAHTOB pEMICHHS, BHIOOp HambOoiee MOIXOASIIETO C
y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTe/IibCKHe AeiicTBUSA.

HCII0JIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHMUS;

MPOBOJUTH [0 CAMOCTOSITEJIbHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOXHBIN
(bu3nYeCKUit HIKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3UUECKOTO SIBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIMIO, MOTYUYEHHYIO B XOJI€
WCCIIE0BAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (POPMYTUpPOBaTh OOOOILIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEEHHOTO HAOIIIOICHUS, OTIBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATH BO3MOXHOE JalibHEHIIIee pa3BUTHE (DPU3NIESCKUX TPOIECCOB, a TAaKKe
BBIJIBUTATh TPEIONOKEHUSI 00 UX PA3BUTHUHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHATh pa3IMYHble METO/bl, MHCTPYMEHTHl M 3alpoChl MpH IMOHCKe M OTOOpe
nH(pOpMallUU WIK JaHHBIX ¢ Y4ETOM IPEAIOKEHHON yueOHO! hu3nueckoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MHPOPMALMIO PA3TUYHBIX
BUJIOB U (DOPM IIPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAalbHYIO (OpMY MNpeacTaBieHUs HHGPOpPMALMU U
WIIIOCTPUPOBATh pELIaeMble 3a/add HECJIOXKHBIMH CXEMaMH, JuarpaMMaMiu, HWHOU
rpaduKoi U X KOMOMHALIUSAMHU.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1efiCTBUA:

B Xoxe oOcCyxaeHuss y4eOHOro MaTepuana, pe3yiabTaToB JIabOpaTOpHBIX paboT u
MIPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOil TEMBbI U BBICKA3bIBaTh UJIEH,
HalleJIEHHBIE Ha PEIICHNE 3aJauHl U Toep KaHie OIaroXeaaTebHOCTH OOIICHHS;
CONOCTABIISITh CBOM CYXJICHHS C CYXKACHHSIMU JPYTUX YYacCTHHKOB JIHaJIoOra,
OOHapyYKHUBATh PA3IMUNE U CXOACTBO TO3UIIHIA;

BBIPaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBIATh  PE3yJNbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);



MMOHUMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHIYyaJIbHOU pPaOOTHI
MIpU PEIICHNN KOHKPETHON (PU3NYECKOM MPOOIeMBbl;

MPUHUMATh II€JIM COBMECTHOW JIEATEIIbHOCTH, OPraHW30BBIBATH JCHCTBUSA MO €€
JOCTHKEHHIO: paclpedeisiTh poiiu, 00CYXIaTh MPOLECCHl U Pe3yabTaThl COBMECTHON
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIOCH;

BBITIONHATh CBOKO YacTh PabOTHI, AOCTUTas KaueCTBEHHOTO pe3yjibTaTra MO CBOEMY
HAIPABIICHUIO U KOOPAHMHHUPYS CBOM JICUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI,
OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIaga B OOMHUHA MPOAYKT TIO KPHUTEPHUSIM,
CaMOCTOSITEIILHO C(hOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMMOICHCTBHSI.

PeryisiTuBHBIC YHHBepCaJbHbIe y4eOHbIe AelicTBUS

Camoopranusaums:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOIUX JUIsl peIeHUs
(bu3nUecKux 3HaHUM;

OPHEHTUPOBATHCA B PA3NIMYHBIX IOAXOJAX TMPHUHATHS PEIICHUH (MHIMBUAYaAIBHOE,
MIPUHSATHE PEIICHHS B TPYIIIE, IPHUHATHE PEIICHUH TPYyIIoif);

CaMOCTOSITENTFHO COCTABJIATh AJNTOPUTM peIIeHus (pu3nyecKor 3ajaydl WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh IpeAaracMble BApHAHTHI PEILICHUN;

JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CﬂMOKOHTpOJ’IB, 3MOLIUOHAJIbHBIA HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallU! U MpeJlaraTh IJ1aH €€ N3MEHEHNS;

OOBSICHATH NPUYUHBI JIOCTHXKEHUS (HEJAOCTHXKEHHS) pe3yJbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCIE B XOJ BBINOJHEHUs (PU3NIECKOTO
UCCIIEIOBAaHMUsI WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBIIUXCS
CUTYyallu, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNbTATa LEIH U YCIOBUAM;

CTaBUTh c€0s1 Ha MECTO JPYroro YeloBeKa B XOJ€ CIOpa WK JUCKYCCHU Ha HAYYHYIO
TeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

IpU3HAaBaTh CBOE MpaBO Ha OIIMOKY MpU pEUIeHHH (QU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX Ha HAYYHBIE TEMBI M TAKOE XK€ IIPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 7 Kjacce IpeIMETHbIE Pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUI:

UCIIONIb30BaTh TMOHATHS: (U3MUECKHEe W XUMHUYECKHE SBICHHS, HaOII0JCHHE,
AKCIIEPUMEHT, MOJIeJIb, TUTIOTE3a, SAUHUIIB (DU3MUECKUX BEIHYWH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSIHUS BellecTBa (TBEPIOE, JKUJIKOE, ra3000pa3HOE), MEXaHUYECKOe
NBIDKEHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, IMPSMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, nedopmanus (ynpyras, IUIacTHYecKasl), HEBECOMOCTb,
COOOIIAIOLTUECS COCY/IBI;

paznuuath sBieHus (quddys3us, TEI0BOe IBUKEHIE YaCTHUI] BEIIECTBA, PABHOMEPHOE
NBIKEHUE, HEPAaBHOMEPHOE IBWKEHUE, WHEPIUsS, B3aUMOJICHCTBUE TEJl, paBHOBECHE
TBEPABIX TEN C 3aKpPEIUVIEHHOM OCBhIO BpallEHUsA, Iepelada JaBJICHUS TBEPIbIMU
TeJIaMU, KUIAKOCTIMHU U ra3amMu, aTMOC(EpHOE JIaBlieHNE, IIJIaBaHUE TEJl, TPEBPAIICHHS
MEXaHUYECKOM SHEPTUM) MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOUTUX TaHHOE (PU3UIECKOE SIBJICHUE;



pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (DU3UYECKUX SBJICHHUH B OKPYXKAIOIIEM MHUPE, B
TOM 4YHCiIe (U3NUECKHE SIBIICHUS B TPHUPOJAC: NMPHUMEPHI IBWKEHUS C Pa3IUYHBIMU
CKOPOCTSMHM B JKUBOW M HEXHUBON NpUpOJE, ACHCTBUE CUJIbI TPEHHUS B MNPUPOJAE U
TEXHHUKE, BJIHMSHUE aTMOC(PEPHOTO MABJIICHUS HA XUBOW OpraHM3M, IUIaBaHUE DBIO,
phIUarud B TeJe 4YeJOoBEKa, PH ATOM MEPEBOAUTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO,
BBIICTISITH CYIIIECTBEHHBIE CBOWMCTBA (TPU3HAKH) (DU3HMUECKUX SBIICHHIA,

OMHCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHUS, UCTIONB3Ys (PU3UICCKUC
BEeIMYMHBI (Macca, 00BhEM, MIOTHOCTH BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOpPOCTb, CWJIa YIOPYTrOCTH, CWJa TSXKECTH, BEC TeJla, Cuia TPEHHS, JABJICHUE
(TBEpIoro Tema, KHUAKOCTH, Trasza), BBITAJIKUBAIONIAS CHJIA, MEXaHWYeckas padora,
MOIIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KOI(DPUIMEHT TOJIE3HOTO JCHCTBUSA
MEXaHM3MOB, KMHETHUYECKas W MOTEHUHUAaJIbHAs DHEPrus), MpU OMHUCAHUH MPABUIHHO
TPAKTOBATh PUINICCKUI CMBICI UCTIOIB3yEMbIX BEIMUUH, HX 0003HAYCHUS M CTUHUIIBI
(¢U3NYeCKUX BETUYMH, HAXOOUTh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUECKYIO
BEJIMYMHY C JOPYTUMH BEIHMYUHAMH, CTPOUTH TpahuKH H3YyYEHHBIX 3aBUCUMOCTEH
(hM3UYECKUX BEIIMYNH;

XapakTepu30BaTh CBOICTBa Tel, (U3MUECKHUE SIBICHUS M TPOIECCHI, HCIOIB3YS
MpaBujIa CIOKEHHS CHJl (BIOJbh OAHOW TpsiMOi), 3akoH ['yka, 3akon Ilackais, 3akoH
Apxumena, TpaBWIO paBHOBeCHsl pblyara (0JI0Ka), «30J0TO€ IMPABUIO» MEXAHHKH,
3aKOH COXPAaHCHUS MEXaHWYECKOW SHEpPruM, TMpPU OTOM JIaBaTh CIIOBECHYIO
(bOpMyIIMPOBKY 3aKOHA U 3alKChIBAaTh €T0 MATEMAaTHUYECKOE BhIPAXKECHHE;

OOBACHATh (PU3HUECKHUE SBICHUSA, MPOIECCHl W CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISATh MPUUHMHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 JOTMYECKHX IIAroB ¢ OMOpPOM Ha
1-2 wu3yueHHBIX CBOHCTBa (DM3MUECKHX SBICHUH, (UIMUYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemarh pacuyéTHbIC 3amayd B 1—2 JEHCTBUS, HCIOJB3YS 3aKOHBI U (DOPMYIIHI,
CBS3BIBAIONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3aJadd
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3UYECKUE BEIUYUHBI B (OPMYIBI U
MPOBOANTH PAcU€Thl, HAXOIUTHh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IJI PEIICHUS
3a/1a4, OIICHUBATh PEAUTUCTUYHOCTH TOJYICHHON (DU3NIECKON BETUIMHBL,
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPU TMOMOIIN (PUIUIECKUX
METOJOB, B OIMCAHWHM WCCJICIOBAHMS BBIJCISATH IPOBEPSIEMOE TIPEANOI0KECHNUE
(runotesy), pa3nuyaTh W HHTEPIPETHPOBATH IMOJYUYEHHBIM pe3ysbTaT, HaXOIUTh
OIMOKH B XOJE OIbITA, IeJIATh BEIBOBI ITO €TO Pe3yJbTaTaM;

MIPOBOAMTDH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten: (GOpMyIUpOBaTh TMPOBEPSEMbIE MPEANOJIOXKEHUsS, COOUpaTh YCTAHOBKY U3
MPEIOKEHHOTO 000PYAOBaHUS, 3alUCHIBATH XO/I OMBITA U (HOPMYITHMPOBATH BHIBOBL;
BBITIOJIHSTH MPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIB30BAHUEM aHAJIOTOBBIX M ITU(MPOBBIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCJIEAOBAaHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JAPYTOH C
WCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTU MYTH PABHOMEPHO JIBHXKYIIETOCS
TeJla OT BPEMEHU JABUKEHUS TeJa, CUJIbl TPEHUSl CKOJIbKEHHUS OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIATN
COTIPUKOCHOBEHHMS TEJI, CHJIBI YIIPYTOCTH OT YJJIMHEHUS TPY)KWHBI, BHITAJTKUBAIOIICH
CHIIbI OT 00BbEMa MOTPYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT TUIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYI TOTPYXKEHO TeJo,
yCIIOBUI TUTABaHWs TEJ, YCJIOBUW PABHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUM y4e€OHOTO WCCJIENIOBAaHMs, COOMpaTh YCTAHOBKY ¥  BBITIOJIHATH
U3MEpEHUs, CcIeaysl MPeIIoKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTAThl MOJTYYCHHON



3aBUCHUMOCTH (DPU3MYECKHX BEIWYMH B BUJC MPEAJIOKEHHBIX TaOmUIl U TpaduKoB,
JieTaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBaHUS;

MPOBOANTH KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEJWYUH (TUIOTHOCTH BEIECTBa
KHUJIKOCTH M TBEPAOTO Tela, CHJa TPEHUS CKOJBKEHUs, MJaBICHHE BO3/1yXa,
BBITAJIKUBAIOIIAs CWJIA, JICHCTBYIOIIAas Ha TMOTPYXEHHOE B IKUAKOCTh TeJoO,
KO3 (UIIMEHT TMOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEITOKECHHON
WHCTPYKIUHUU: TIPH BHIMIOTHEHUN U3MEPEHUN COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAYEHUE NICKOMOM BETMUNHBI,

coOmogaTh TMpaBWja TEXHUKA O€30macHOCTH Tpu pabdore ¢ JTabopaTOpPHBIM
obopymoBaHueEM;

YKa3bIBaTh MPUHIMIBI JIEHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/IbI, OaApOMETp, pbluar, MOJBMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapakTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOWCTB C OINOPOM HA HMX ONHUCAHHS (B TOM 4YHUCIE: MOIIIMITHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIUYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp), UCTOb3ys 3HAHHUS O CBOWCTBAX (PM3MUECKHX SIBICHUH W HEOOXOJIMMBIE
¢du3nyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TPUMEPHl (HAaXOAUTh HWHAOPMAIMI0O O TPUMEpPaX) MPAKTHYECKOTO
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEAHEBHOM KHM3HU JUIsl OOecredeHus
0e30MmacHOCTH TpU OOpalieHHH C TpHOOpaMU M TEXHUYECKHUMH yCTPOWCTBAMH,
COXpAaHEHHsI 3JI0POBbSI M COONIOJNEHHS HOPM DKOJOTHYECKOTO IOBEICHHS B
OKpY>Kalolleu cpee;

OCYIIECTBIATH OTOOp HMCTOYHUKOB HH(popManmu B MHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM ITOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIIEIATH HH(GOPMALIMIO, KOTOPast SBJSETCS IPOTUBOPEUUBOM
WM MOKET OBITh HEJIOCTOBEPHOI;

MCIOJIF30BATh MPH BHITIOJTHEHUH YYEOHBIX 3aJJaHH HAYYHO--TIOMYJISPHYIO JTUTEPATypy
(bU3MYECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTtu HHTepHer,
BJAJeTh MpHEMaMU KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHHs WHPOpMALUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHBIE KpAaTKHE MHUCHMEHHBIC M YCTHBIE COOOIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MHPOpMAIMHU (PU3UUECKOrO COAEPIKAaHUS, B TOM YHCIE MyOJIUYHO AeNaTh
KpaTKue COOOIIeHHsSI O pe3ybTaTax MPOEKTOB MM Y4eOHBIX HCCIEI0BAHUHN, TPH ITOM
rpaMOTHO UCIIOJNIb30BaTh M3YYCHHBIM MOHATHHHBIM ammapaT Kypca (HU3HKH,
COIIPOBOKAATH BHICTYIJICHHE TIPE3EHTALINEH;

NIPY BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIIEIOBAHUI pactpeneisiTb 00sI3aHHOCTH B
rpymIe B COOTBETCTBUHU C MTOCTABIEHHBIMHU 3a/1a4aMH, CJICIUTh 32 BBIIIOJHEHUEM I1JIaHA
NeNCTBUM, aJeKBAaTHO OICHMBATh COOCTBEHHBIM BKJIad B JESITENbHOCTb TPYIIIBL,
BBICTPanBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIHX.

K xonHiy oOyueHus B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHM:

WCIIOJIb30BaTh MOHATHUSA: MAacca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUSI BEIECTBAa, KPHUCTAUIMYECKUE W aMOp(HbIE Telna,
HACBILLECHHBIA U HEHACBILLICHHBIN Iap, BJAXXHOCTh BO31yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBINA AJIEKTPUUYECKHUMN 3apsl, SJEKTPUUECKOE
noJjie, MpOBOAHUKU W IOUIJICKTPHUKH, MOCTOSTHHBIH 3JI€KTpI/I‘IeCKI/II71 TOK, MAarHuTHOC
T0JIE;

pasnuuath SBICHUS (TEIJIOBOE pacUIMpEeHHE U C)KaTue, TeIulonepenaya, TEIIOBOE
pPaBHOBECHUEC, CMAYMBAHUC, KaAIIWJUJIAPHBIC ABJICHUA, HWCHApPCHUEC, KOHACHCAlW:,
ILJIABJICHUE, KpUCTAJUIU3ALIHS (oTBEepaeBaHueE), KHUIICHHUE, TeIionepeaaya



(TEerIoNpOBOJHOCTb, KOHBEKLMSA, H3Iy4€HHE), BJIEKTpHU3alus Tel, B3auMojeicTBHe
3apsAA0B, AECUCTBUS AIIEKTPUYECKOIO TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJICHCTBUE
MarHuToB, JEMCTBHE MAarHUTHOIO MOJIS HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
MHAYKIMS) 10 ONMCAHHUI0O HUX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBICHUE;

pacro3HaBaTh NPOSIBIIEHHE U3yYCHHBIX (PU3MUECKUX SIBIICHUI B OKPY)KAIOLIEM MUpPE, B
TOM uucie (U3MYECKHe SBJICHUS B TMPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBICHMSI B IPUPOAE, KpPUCTALUIbl B mpupoje, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, WHEs, CHera,
JJIEKTPUYECKHE SIBIEHUS B aTMoc(epe, dJIEKTPUUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOe mosie 3eMid, Jpeid MOoIarCcOoB, poJib MarHUTHOTO MOJS JUISL KU3HU Ha
3emJie, MOJIIPHOE CHUSIHME, IPU STOM IMEPEBOAUTH MPAKTUYECKYIO 3a/lauy B Y4eOHYIO,
BBIIEIISITh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (DU3HMUECKUX SBICHMIA;

OIHCHIBaTh U3YYEHHbIE CBOMCTBA T€J U (PU3NYECKHUE SBJICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJWYECTBO TEIJIOTHI, YAEJIbHas
TEIUNIOEMKOCTh ~ BEIleCTBa, YJAENbHas TEIUIOTa IUIABJICHUSA, YyJeNbHas TeIUIoTa
napooOpa3zoBaHMs, yAeJIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOTO
NEHCTBUS TEIUIOBOM MAallMHbBI, OTHOCUTENbHAS BIAKHOCTb BO3[yXa, AJIEKTPUUYECKUUN
3aps, cujda TOKa, OJJIEKTPUYECKOE HaIpsDKEHHWE, COIMPOTUBIEHUE IMPOBOJIHUKA,
yIlelbHOE COIIPOTHBIICHUE BEILECTBA, pa00Ta M MOIIHOCTb 3JEKTPUYECKOT0 TOKA), IpU
OMMCAaHUM NPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI HCHOIb3yEMBIX BEJIMYMH,
0003Ha4YEHUS U €AUHULBI (U3NYECKUX BEIMYUH, HAXOAUTHh (POPMYIIbI, CBSA3BIBAIOIINE
JAHHYIO (U3MUYECKYI0 BEIMYMHY C JPYITMMH BEJIWYMHAMH, CTPOUTHh Tpaduku
M3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBAa Tes, (DU3MYECKHE SBJICHHS M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TOJIOXEHHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOECHMS BEIECTBA,
NPUHIUI CYNEPIO3UIUK ToJel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsaa, 3akoH Oma s ydacTka nenu, 3akoH J[xoyns—JleHma, 3akoH cOXpaHEHus
SHEpPIuu, MpH 3TOM JAaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alMChIBATh €ro
MaTEMaTHUECKOE BbIPAKEHUE;

OOBSICHATh (U3NYECKHE IPOLECCHl M CBOWCTBA TEJI, B TOM 4YMCIE€ MU B KOHTEKCTE
CUTyauui IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
oropoii Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemath pacuéTHble 3afauyd B 2-3 NEHCTBHs, HCHOJb3Ys 3aKOHbI M (OPMYIIBI,
CBSI3bIBAIOIME (U3UUECKUE BEJIWYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3a7auu
3alUChIBaTh KPAaTKOE YCIIOBUE, BBISABIATh HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE )i €€ PEIICHHUs, IPOBOJUTH PACUETHI U
CpaBHUBATh MOJyYECHHOE 3HaUCHHE (PU3NUECKON BETMUYHHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NPOOJEMbI, KOTOpPblE MOXKHO pELIMTh NpPU MOMOIIM (PU3HUYECKUX
METOIOB,  MCIIOJb3ysl ~ ONMCAaHUE  HCCIEJOBAaHUsS,  BBIIEIATH  IPOBEpseMoOe
IIPENIIOJIOKEHNE, OLICHUBATh IPAaBUWIIBHOCTh IOPSAKAa IPOBEACHHUS HCCIEAOBaHMS,
JIeJ1aTh BBIBOJIBL;

MIPOBOJUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3NYECKHX CBOWCTB
Ten (KamwuisipHblE SIBJIICHUS, 3aBUCHUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béma,
TeMIepaTypbl, CKOPOCTH ITPOLIECCAa OCTHIBAHUS U HArpeBaHUs NP U3IyYEHUH OT LIBETa
u3ayvaoumeil  (moriomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApeHHsl BOABI OT
TEMIIEPATYPHl JKUIKOCTM W IUIOIIAJU €€ IIOBEPXHOCTH, DJJIEKTpHU3alMs Tel U
B3aMMOJICHCTBUE AIJIEKTPUUECKUX 3apsiiOB, B3aUMOJEHCTBHE IOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX 110JIEH OCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOIO MOJIS



Ha TIPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHuUTa, CBOWCTBA DJIEKTPOJBUTATENS
MIOCTOSIHHOTO TOKa): (OpMyIUpOBaTh IMPOBEpsEMBbIE MPEINOJI0KEHUs, COOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOTO0 O0Opy/lOBaHHUS, OMNHUCHIBATH XOJ ONbITA H
dhopmMynupoBaTh BHIBOJIBL;

BBINIOJIHATH MPSMbIE U3MEPEHUs] TeMIepaTyphbl, OTHOCUTEIbHON BIIAXXHOCTH BO3/1yXa,
CWJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHHEM aHAJIOTOBBIX MPUOOPOB W JATYUKOB
¢u3nUecKux BEJIMYMH, CPAaBHUBATh pPE3YyJbTAaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOMN
a0COIOTHOMN MOTPEIIHOCTH;

MIPOBOJNTH WCCIICIOBAaHUE 3aBUCHMOCTH OJHOW (PM3MUYECKON BEIWYHHBI OT JPYrou C
HCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUN (3aBUCHUMOCTh CONPOTHBIICHHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAAN TONEPEUYHOr0 CEUYEeHUs U YIEIbHOTO CONPOTHUBIICHUS BEIIECTBA
MIPOBOJIHMKA, CHUJIBI TOKA, UAYILEro Yepe3 NPOBOJHHK, OT HAMPSDKEHUS HAa TPOBOIHUKE,
HCCJIEIOBAaHUE TOCJIENI0BATEIbHOTO W MMApajUIeIbHOTO COECIUHEHUM IPOBOJHUKOB):
IUTAHUPOBATh HCCIEI0BaHUe, cOOMPATh YCTAHOBKY W BBITIOJHITH M3MEPEHHs, CIEHys
MPEIOKEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTU B BUJE
Tabnui ¥ rpaduKoB, AeJIaTh BHIBOABI MO Pe3ybTaTaM HCCIEA0BAHNUS;

MIPOBOJIUTh KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIesIbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, Pa00OTa U MOIIHOCThH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh HM3MEpPEHHs, CcoOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEHys
MIPEUIOKEHHON HHCTPYKIIUH, U BRIYHCIISITh 3HAYCHNUE BEIMIHHEI,

coOmroIaTh MpaBWia TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
000opyI0BaHUEM;

XapaKkTepu30BaTh MPUHIUINBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOICTB € OMOpOM Ha UX OMHCAHUA (B TOM 4HCJE: CHCTEMa OTOIUICHUS JOMOB,
TMUITPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUUK AIIEKTPUUYECKOU
SHEPrUM, D3JIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpumepbl), 3JIEKTPUYECKHE MPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKA), WCIOJIb3ys 3HAaHHUA O CBOMCTBaX (PU3MUECKHX SBICHUM U
HeoOxouMbIe (hU3HUECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHHUUYECKHE YCTPOHCTBA M H3MEPUTENIbHBIE NMPUOOPHI MO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KHUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUTaTEIb BHYTPEHHEIO CTOPAaHMs, 3JIEKTPOCKOI, PEoCcTar), COCTABIATH
CXEMBbI 3JICKTPUUYECKUX LIETIeN C MOCIEN0BaTeNbHBIM U MapauIeIbHbIM COEIMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYCHHUSI SJIEMEHTOB AJIEKTPUUYECKUX LEMei;
[PUBOJIUTH MPUMEPHl (HAXOAUTh MHPOPMAIMI0 O MpHUMEpax) MPaKTHYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM KHU3HM Uil OOecredeHus
0e30macHOCTH TpH OOpalieHuH C TPUOOpaMU W TEXHHUYECKUMH YyCTPOICTBaMH,
COXpAHEHHsI 3J0POBbSI M COONIOJNEHHS HOPM DKOJOTHYECKOTO IOBEJICHHUS B
OKpY>Kalollleu cpee;

OCYIIECTBIATh MOMCK HH(OpManuu ¢uznyeckoro coaepxanus B HHTephere, Ha
OCHOBE HMEIOIIUXCSl 3HAaHUW M TYTEM CpaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICTATh MHGPOpPMAIUIO, KOTOpas SBISIETCS MNPOTUBOPEUMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

WCTIOJIB30BaTh MIPU BBITIOJHEHUH yYEOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATypy
(U3NUECKOTO CO/EpIKaHUs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJIETh MpUEMAMMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUS HHPOpMALUU U3
OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbIE NHCBMEHHBIE W KpaTKHWE YCTHbIE COOOIIeHUs, 0000mas
MHGOPMALIMIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACpXKaHHs, B TOM YHCIE
nyOJIMYHO  TPEACTaBIATh  PE3yJAbTaTbl  MPOCKTHOM HMIM  HCCIIEeN0OBATEIbCKON



NEeSATENbHOCTH, TIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YUYECHHBIM MOHATHUMHBIA anmapar
Kypca (HU3UKH, COPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIHEH;

NP BBIOJHEHUH Y4YEOHBIX TPOEKTOB M WCCIENOBaHMNA (PU3NYECKUX IPOIECCOB
pacripenenatb 005 3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJ[adyaMH,
CIEIUTh 3a BBIIIOJIHEHHEM IUIAHA JEUCTBUM W KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHHWBAaTh  COOCTBEHHBIM BKJIAJ B  JACSITENBHOCTb TPYMNBI, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJEHCTBUE, MPOSBIISISI FOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonmy oOyueHust B 9 kiacce mnpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y OOYJAIOIITUXCSI YMEHHM:

WCIIOJIb30BaTh TMOHATHS: CHUCTEMa OTCYETa, MaTEpHAIbHAs TOYKa, TPAECKTOPHSI,
OTHOCHUTEIIbHOCTh MEXaHHUYECKOI'o ABIDKEHHUA, Aeopmanus (ynpyras, miacTuieckas),
TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTb W IIEPErpy3KH, LEHTP
TSOKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHWYeCKHe KoyieOaHUs W  BOJIHBI, 3BYK, WH(QPa3ByK ¥  YIBTPa3BYK,
AJICKTPOMATrHUTHBIE BOJIHBI, IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H
JalbHO30PKOCTh, CHEKTPbl MCIYCKaHHWS M TOMNIONIeHHs, anb(a-, Oera- W ramma-
W3IIy4EeHUs], U30TOIIbI, SIZICpPHAsl SHEPTeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEWHOE JBUKECHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE ABUKEHHE, CBOOOTHOE MaIeHUE Tell, PABHOMEPHOE
JIBW)KEHUE 10 OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, pPEAKTUBHOE JBH)KEHUE,
KojeOaTeNbHOE NBIKEHHE (3aTyXarollhe U BBIHYXKIEHHBbIE KOjeOaHUus), pe30HaHC,
BOJHOBOE JBWKEHHE, OTpPaXEHUE 3BYKa, NPSIMOJMHEUHOE pPacCIpOCTPAHECHHUE,
OTPAXKEHUE U MPEIIOMIICHHE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKECHUE
0eroro cBera B CIEKTP W CIIOKEHHE CICKTPAIBHBIX IIBETOB, IHCIEPCHUS CBETA,
€CTeCTBEHHAs PaJHOAaKTUBHOCTh, BOBHUKHOBEHHUE JHHEHYATOrO CIEKTpa H3JIy4YEHHs)
M0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX
JTaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PH3UYECKUX SIBICHUN B OKpY)KarolieM mMupe (B
TOM 4yHcie (U3UYECKUE SBIICHUS B MPUPOJIE: MPWIUBLI U OTIWBHI, JIBIKCHUE TUIAHET
ConHe4YHOM CUCTEMBI, PEaKTUBHOE JIBUYKEHUE KUBBIX OPraHU3MOB, BOCTIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, LYyHaMH, 3XO, I[BE€Ta Te,
ONITUYECKUE  SBICHUS B  MPHUpPOAE, OHOJIOTHYECKOe  JEHCTBHE  BUAMMOIO,
yIbTPaQHOIETOBOTO M PEHTIEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM PaJMOaKTHBHBIN
($OoH, KOCMHYECKHE JIy4YH, PaTUOAKTHBHOC W3IYYCHHE NPHUPOIHBIX MHHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3IIyYCHUN Ha OpraHU3M 4eloBeKa), MPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICSATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUN;

OMHCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBICHUS, UCTIONB3Ys (PU3UIECKUE
BEJIMYUHBI (CPEAHSIST U MTHOBEHHAs CKOPOCTh Teja MPU HEPABHOMEPHOM JIBIDKCHHH,
YCKOpPEHHE, MEPEMEIIECHUE, MyTh, YIVIOBAasl CKOPOCTh, CHJIAa TPEHUS, CHJIA YHIPYTOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHUS, BEC Tella, UMITYJIbC Tela, UMITYIhC
CHWJIbI, MEXaHU4YeCKasi padoTa U MOIIHOCTh, TOTCHIIMATbHASI SHEPTUS TeNa, MOJAHITOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS SHEPTHs CXKATOM MPY>KUHBI, KHHETHYECKas
SHEprusi, MOJHAas MEXaHWYeCKas SHEeprus, MEepuoj M YacToTa KoJeOaHWid, IMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTeIb MPEIOMIICHUS
Cpelbl), MPH OMHMCAHWUW TMPABUIBHO TPAKTOBATh (DU3MUECKHUN CMBICT HCIOIb3YEMBIX
BEIIMYMH, O0O3HAUEHUS W EAUHHIBI (PU3NYECKUX BEIMYWH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BEJIMYWHAMHU, CTPOUTh
rpaduKy U3yYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBICHUS U MPOIECCHI, UCTIOIb3Ys 3aKOH
COXpaHEHUsl PHEPrUH, 3aKOH BCEMUPHOTO TATOTECHMS, TPUHIUI CYNEPHO3ULIUU CHIL,



MPHUHIINAI OTHOCUTENbHOCTH ["anues, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPAKEHHWSI M MPEJOMJICHHS CBETa, 3aKOHBl COXPAaHEHHS 3aps0BOrO MU
MaccoBOTO 4YHCENl TpU SACPHBIX pEaKIusIX, NpH OTOM JaBaTh CIOBECHYIO
(bopMyYIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKECHUE,

OOBSICHATh (U3NYECKHE MPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyalluli  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPHUUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUUECKUX LIAaroB C OMOpOH Ha 2—
3 u3yuYeHHBIX CBOHCTBa (U3MYECKUX SIBICHUH, (U3NYECKHX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHhIE 3a71a4M (OMUPAIONIUEecs Ha CUCTEMY U3 2—3 ypaBHEHU ), UCTIONIb3Ys
3aKOHbI U (OpPMYJBI, CBSI3bIBAIOLIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCIOBUSL 3aJayd 3alUChIBaTh KPAaTKOE YCIOBUE, BBISBISATH HEIOCTAIOIINE WU
M30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIC ISl PELICHUS,
NPOBOJIUTH PACUYEThl W  OICHMBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYECHUs
(hU3UYECKON BETMYUHBL;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPHIE MOKHO PEIIUTh MPU TMOMOIIU (PUINYECKUX
METOZOB,  HWCIIONB3Ysl ~ ONHMCAaHWE  WCCICIAOBAaHUS,  BBIICIATH  IPOBEpsSEMOE
MPENOJIOKEHNEe, OIICHWBATh MPAaBUWJIBHOCTh TMOPSAKAa MPOBEACHHS HCCIEIOBAHUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIbTATHI HAOIIOICHUN U OIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3UYECKHX CBOWCTB
Ten (M3ydeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBUCUMOCTD
nepuoja KojiebaHuil NPy>KUHHOTO MAasITHUKA OT MACChl IPy3a U KECTKOCTU MPY>KUHBI U
HE3aBHCUMOCTH OT aMIUTUTY Il MAJIbIX KOJICOaHUA, MPSIMOIMHEHHOE paCIPOCTPaHEHUE
CBETa, pPa3NOKEHHE OEJIOro CBETa B CHEKTp, M3yYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJie M CBOMCTB H300pakeHHs IpeaMeTa B COOHMpAloIel JIMH3E,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB M3JIYYCHHUS): CaMOCTOSITEIHHO
coOupaTh YCTAaHOBKY U3 U30BITOYHOTO HabOpa 000pyAOBaHUSA, OMIUCHIBATH X0/ OMBITA U
€ro pe3ynbTaThl, HOPMYITHPOBATH BHIBOIBL;

MPOBOAUTH TPU HEOOXOAMMOCTH CEPHUIO MPSMBIX H3MEPEHUN, OMpenenss cpeaHee
3HAYEHHE M3MepsSeMOi BeNWYMHBI ((POKYCHOE pacCcTOSIHHME COOHMparoIiel JWH3bI),
000CHOBBIBAThH BBEIOOP crIoco0a n3MepeHus (M3MEPUTEITLHOTO MTPUO0opa);

MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIWYHH C HCIOJIB30BaHHEM
NPSIMBIX HM3MEpPEHUH (3aBHCHMOCTh ITyTH OT BpPEMEHH TMPH PaBHOYCKOPECHHOM
IBUKEHMM ©O€3 HayalbHOM CKOpPOCTH, TMepuoja KoJiedaHU MaTeMaTH4eCKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTH yTjla OTpa)XCHHs CBETa OT yrja MajeHHs u
yria MpesioMJICHHs OT yIJia MajieHus1): TUIAHUPOBAaTh MCCIEIOBAHNUE, CAMOCTOSTEILHO
coOmpaTh YCTaHOBKY, (HKCHpPOBATh pe3yJabTaThl TOJYYEHHOHW 3aBHCHMOCTH
¢bu3MYeCKUX BETUYMH B BUAE TaOMUI] U TpaduKOB, J1e1aTh BBIBOJBI M0 pe3ylbTaTaM
UCCIIC/IOBaHMS;

MPOBOANTh KOCBEHHbIE H3MEpPEHHS (U3MUYECKUX BEIMYUH (CpeaHsisi CKOpPOCTh U
YCKOpEHHE TeJia MPU PAaBHOYCKOPEHHOM JIBKCHHH, YCKOPEHHE CBOOOHOTO Ma/ieHus,
KECTKOCTh TIPYKUHBI, KO3PPHUIIMEHT TPEHHUS CKOJBKEHUS, MeXaHW4Yeckas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOr0 W TPYKUHHOTO
MasTHUKOB, OITHYecKas Ccuia coOuparomieil JUH3bI, PaJMOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJIHATH
W3MEpPEHUs], CIeays MPEUIOKEHHOH MHCTPYKIUH, BBIYUCIATH 3HAUYCHHE BEJIWYMHBI U
aHAJIM3UPOBAaTh TIOJYyYEHHBbIE pe3ydbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH
HU3MEPEHHIT;

coOnrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpu padore ¢ 1abopaToOpHBIM
o0opyI0BaHUEM;



pasianyaTh OCHOBHBIE MPU3HAKK H3YYEHHBIX (U3MUECKHUX MOJeNel: MaTepHallbHas
TOYKa, aOCOJTIOTHO TBEPAOE TEJIO, TOYCHYHBIM WMCTOYHHMK CBETA, JIy4, TOHKAas JIWH3A,
TUIaHeTapHasi MOZENIb aTOMa, HYKJIOHHAs! MOJIENIb AaTOMHOTO SIApa;

XapakTepu30BaTh MPUHIUIBI JEHCTBUS HM3YUYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOil Ha MX OMHUCAHUS (B TOM YHCIIE: CIIUOMETP, NaTYHKHU MOJIOKEHUS,
paccTosHUs M YCKOPEHHS, PaKeTa, 9X0JIO0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buiabcona), wucmonb3ys 3HaHUS O
CBOMCTBaX (PU3UYECKUX SIBICHUN U HEOOXOAMMBIE (PUBNIECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOWUCTB,
WU3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTHMUYECKUX MPOIECCOB MPU PEIICHUU Yy4eOHO--
MPAKTUYCCKUX 3aaa4dY, OIITHYCCKUC CXEMbI AJId IMOCTPOCHUA H306paH(GHHﬁ B IINIOCKOM
3epKaJie ¥ coOuparomeil JnH3e;

NPUBOJUTH TPHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCIONIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEAHEBHOW JKH3HU U1 OOecreueHus
0€30macHOCTH TIpU  OOpaIlleHWd C TNPUOOpaMU M TEXHUYECKUMH YCTPONCTBAMH,
COXPaHEHHUs 3/0pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHUS B
OKpY>Kalolleu cpee;

OCYIIECTBIIATh TNOWUCK HH(popManuu (U3NIECKOro coaepxanus B HHTepHere,
CaMOCTOSITENILHO (DOPMYITHPYsI TIOWCKOBBIA 3ampoC, HAXOIUTh IyTH OIPEACICHUS
JOCTOBEPHOCTH TIOJy4YE€HHOW MHPOpPMAUUd Ha OCHOBE HUMEIOLIUXCA 3HAHUU U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

MCIOJIb30BaTh MPU BHIIIOJIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEpaTypy
(U3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepUaNbl, pecypchl ceTtu HHTepHer,
BJAJIETh NMPHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAIMH U3
OJIHOM 3HaKOBOM CHUCTEMBI B APYTYIO;

co3zaBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OpPMALIUU
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COJAEpKAHUA, IMyOJUYHO IMPEICTaBISATh
pe3yabTaThl IPOEKTHOM WIIM MCCIEA0BATENIbCKON AESTENbHOCTH, IPU 3TOM I'PAMOTHO
UCIIONIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar u3ydaemoro paszziena (U3NKd U
COIIPOBOKAATh BBICTYIUIEHHE NpPE3CHTAlMeld ¢ Y4ETOM OCOOCHHOCTEW ayAuTOpPUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacos JJIeKTPOHHbIE
Ne HanmenoBanue pa3jeiioB 4 TeM (uu¢posbie)
Kourpoabnsie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThl
pecypchl
Pasnea 1. ®usuka u e€ posib B IO3HAHUM OKPY’KAIOLIEro MHUpa
bu6nmoreka [{OK
1.1 (6)) - 2
MSHKE - HayKa © fipupone https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 (0] 2 1
HBIACCIRAC BB https://m.edsoo.ru/7f416194
buo OK
1.3 EcTtecTBeHHOHAYYHBIN METO/I TIO3HAHUS 2 1 h:tlp::jll(r)‘;:;ascﬂ).ru 17§416194
Hroro no pasneny 6
Paspen 2. IlepBoHayanbHbIe CBeJACHUS 0 CTPOCHHHU BellleCTBA
bu6mmorexa [IOK
2.1 C 1
TpoeHHe Betliectra https://m.edsoo.ru/7f416194
59 JIBrykeHHEe 1 B3aUMOICHCTBUE YaCTHUII 5 1 bu6nuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
buo OK
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 h:tlpg:l;llcr);éeliﬁsi.ru 17§416194
Wroro no pazneny )
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHnueckoe OBMKEHUE 3 bubmorexa HOK
' A https://m.edsoo.ru/7f416194
buo OK
3.2 WNuepuus, macca, NI0THOCTh 4 1 nomotexa 11

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



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

bu6mmoreka [IOK

33 Cra. Bugpt cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBnenust TBEpAbIMU 3 bubnuoreka [JOK
' TeJaMHU, JKUIKOCTSIMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBrerue KuKocTh > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4, A
3 TMOCGEpHOE JaBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUIKOCTH U Ta3a HA MOrPYKEHHOE - 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmorexa [IOK
>1 Pabora u mommoCTs 3 ! https://m.edsoo.ru/7f416194
bubmmorexa [IOK
52 Hpoctsie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexariecias oHeprits 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12


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

8 KJIACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpossnbsie IIpakTnueckmue
NpOrpamMMmbl Bcero o0pa3oBaTebHbIE
padoThI padoTsbI
pecypcsl
Pazpnen 1. TenioBble siBiaeHns
bu6mmoreka [IOK
1.1 7 7
CTpoeHie i cBoficTBa BellcCTBa https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
12 Tenonsie mpoueccet 21 L > https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 28
Pasnea 2. DiiekTpu4eckre M MATHUTHbBIEC SIBJICHUSA
51 DNEeKTpUYECKUE 3apsi/ibl. 3apsKEHHBIE Tella 7 1 bubmmorexa [JOK
' 1 MX B3aUMOJIEWCTBHE https://m.edsoo.ru/7f4181ce
bub6 OK
2.2 ITocTOSHHBIN NEKTPUYECKUI TOK 20 1 7 hgpgﬁ;:iii.ru 175418 1.ce
bub6mmorexa [JOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
HeKTPOMATHHTHAS HHAYKUHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM nu(poBbIe
Ne i/mm P Konrpoabubie IlpakTuueckue (mupp )
NMPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. Mexanunyeckue siBJieHUsl
11 MexaHU4eCcKOe JBHKEHUE U CIIOCOOBI €T0 10 1 bubnmnorexa [JOK
' OTUCAHUSI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAHMOAEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL CoXpateHiA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasnen 2. Mexanuveckue KoJie0aHUS U BOJHBI
bu6mmorekxa [{OK
2.1 M 0 7 3
CAHIHCCIE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nuorexka [JOK
2.2 M .3 8 1 3
CAMIHCCIHE BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3nen 3. DjieKTPOMArHUTHOE T0JI€ ¥ DJIEKTPOMATHUTHbBIE BOJIHBI
31 DNEKTPOMarHuTHOE 1OJIE U 6 5 bu6nuoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6

Pa3nea 4. CBeToBbI€ ABJICHUSA


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

bu6nmoreka [JOK

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


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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC

No Koaun4yecTBo 4yacos JIEKTPOHHBIE M (poBbIE

I[/-lI Tema ypoka Beero Kontpoabusie IIpakruueckue  00pas’oBaTebHbIE
padoThI padoThl pecypchl

1 ®dusuka — Hayka o npupone. Ssienus 1
TIPUPOJIBI
duznyeckue sBICHUS 1

3 Ou3nYeCcKUe BEITMIMHBI U KX U3MEPCHHE 1
VYpok-uccnenoBanue "M3mepenue

4 TEMIEPATYPHI IPU TOMOIIH KUJAKOCTHOTO 1 1
TEPMOMETPA U JAaTYMKa TeMIepaTypsl”

5 Mertoibl HayqHOTO TTo3HaHuA. Onucanue 1 bu6mmorexa [JOK
(U3NYECKUX SBICHHI C TIOMOIIBIO MOJICTICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccienoanue "[IpoBepka runoTesbl:

6 JMATBHOCTh MOJIETA IIapUKa, MyIIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIIe
BBICOTA ITycKa"

CrpocHue BemecTBa. OIbITHI,
7 nogae.bma}onme JUCKPETHOE CTPOEHHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BelIeCTBa
8 JIBIKEHHE YaCTHI] BEIICCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110

9 HaOJII0ICHUIO TETUIOBOTO PACIIMPEHUS 1 1
ra3oB»

10 ArperaTHbIe COCTOSIHHS BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 O060061IeHue 10 ;)asneny «IlepBoHauanbHbIE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHUHU BELIECTBA»
12 Mexannueckoe 1BukeHue. PaBHoMepHOe n 1 bu6nmoreka [IOK


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

HEpPaBHOMEPHOE JIBUKECHUE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. ETMHUIIBI CKOPOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyT ¥ BpeMeHM IBHKECHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BemiecTBa. PacueT Macchl 1 bu6nuoreka [JOK
16
o0BbeMa Teja 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
TJIOTHOCTH TBEPIOTO TEJIay
18 Pemenue 3amau mo treme "IlmoTHOCTH bu6mmoreka [IOK
BerrecTa" https://m.edsoo.ru/ff0al123c
19 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3y4uenue
20 3aBUCUMOCTH pacTshKeHHs (nedopmarun)
MIPYXUHBI OT MPHUIIOKEHHON CUITBDY
21 SIBnenue Tarorenus. Cuia TSHKECTH
CBs13b MEXKAY CUIOHN TSHKECTH M MacCok
22 tena. Bec Tjij}ia. Pemrenne 3ama4 1mo teme bubmorexa LIOK
https://m.edsoo.ru/ff0al1778
"Cuia TsxecTu"
Cuiia TSKEeCTH Ha APYTHX IJIaHeTax. bu6nmoreka [JOK
23
DuznyuecKue XapakKTePUCTHKH IJIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cwit. JluHamomeTp bubmmorexa LIOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al1778
26 CnoxxeHue IByX CHUJI, HalPaBJIEHHBIX 110 bu6nuoreka [JOK
OJIHO¥ mpsiMoii. PaBHOAEHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemienue 3amay 1o teme

"PaBHOnelicTBYIOIIAs CHIT"



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Cuiia TpeHus u e€ BUAbL. TpeHue B MpUpoie

bubmmoreka [IOK

28 Y TeXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yuenune
29 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnmnorexa [JOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEI»
30 Pemenuie 3anay Ha onpeneneHme
PaBHOAECHCTBYIOLIEN CHJIIBI
Pemenue 3anay no Temam: «Bec Tenay,
31 «Fpa(bnqecsoe HN300pakeHUE CHIDY bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOJIGHCTBYIOIIAS CUIDY
KontposbHas paboTa mo Temam:
39 «MexaHndeckoe ABIKeHUE», «Macca,
IJIOTHOCTBY, «Bec Temay, «I'padudeckoe
n3o0paxenue cuim, «CUIIb
33 JHasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIMYCHUS JTABJICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnuorexa [JOK
0T 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPABIMU TEIIAMH, bu6mmorexa [JOK
JKUAKOCTAMM UM razaMiu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
NEWCTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d no teme «JlaBiieHue B bu6nuorexa [JOK
JKUJIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
38 CooOrmaromuecs cocyabl Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2970
39 IManpaBnmuyaeckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHEeBOM KUIKOCTHBIN
Hacoc
41 Atmocdepa 3emin v MPUUIUHBI €€ bubmuorexa [JOK


https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
bu6nuoreka [JOK
42 B A
€C BO3AyXa. ATMOC(EpHOC AaBiICHHE https://m.edsoo.ru/ff0a2b5a
N3mepenue atmocdeproro napineHus. OnbIT bubmmorexa [JOK
43
Toppuuesiu https://m.edsoo.ru/ff0a2da8
42 3aBUCHUMOCTH aTMOC(HEPHOTO JaBJICHUS OT bubnmnorexa [JOK
BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomertp-anepoua. AtmocgepHoe bu6mmorexa [IOK
45
JIABJICHUE HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " AtmochepHoe
napjenue"
5 norpymenos s vk tevo, Apranicions bbmorera LIOK
by $ 0P A https://m.edsoo.ru/ff0a3276
cuia
" JlaboparopHas pva60Ta «Onvpe):[eJIeHI/Iev BuGmiorexa LIOK
BBITAJIKMBAIOIICH CUJIBI, ICUCTBYIOIICH Ha
o A YoM https://m.edsoo.ru/ff0a33fc
TEJIO, IIOTPYKEHHOE B JKUIKOCTH)
JlaGopartopHas paboTa 1o Teme
«MccnenoBanre 3aBUCUMOCTH Beca Tea B bubnmnorexa [JOK
49 R .
BOJIE OT 00BbEMA MOTPYKEHHOW B KHUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEJIa»
50 [InaBanue ten Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKHU U
onpezaesneHue e€ rpy30noabEMHOCTH"
P s «ll
2 cyion Bosaysonmamanior, lanscinc bimorera L1OK
YO8, POV L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, KHUIKOCTEH U Ta30B»
53 KonTponbHas pabota no Teme «JlaBienue
TBEPJBIX TEJ, KUIKOCTEH U Ta30B»
54 Mexanudeckast pabora bubmuorexa [JOK


https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

https://m.edsoo.ru/ff0a3f82

bu6nuoreka [JOK

> Mormgocts. Euthiiter MomtsocTt https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienoanue "Pacuyét MOIIHOCTH, 1
pa3BUBaeMOM IMpH MOBEME 110 JecTHUIIE"
57 IIpocTteie Mexanu3msbl. Peruar. PaBHOBecHe
CHJI Ha phIuare
Prbryaru B TexHuke, OBITY U IPUPO/IE.
58 JlaboparopHast paboTa «};/ICCJIIZI[IZJBI;HHe 0.5 Bubmiorexa LIOK
5 https://m.edsoo.ru/ff0a478e
YCIIOBHM paBHOBECHS pblyara»
Pemenne 3agau mo teMe « Y CI0BUI bu6nmoreka [JOK
59
paBHOBECHSI phlyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesnoro neicTBust
60 Mexanu3Ma. Jlaboparopuas pabora 0.5
«3mepenue KII1/] HaKIOHHOM MIIOCKOCTH»
61 Pemenue 3amgau mo treme "Pabora, bu6nuorexa [JOK
mortHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas sHeprusi. Kunernueckas u bubmmorexa [JOK
NOTCHIIMAIbHAS DHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHMYECKON YHEPTUHU Bubmiorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKCrepUMEHTAIBHOE OIIPEIECIICHNE
64 U3MEHEHUSI KHHETUYECKON U 1
NOTEHIIUAIBHOW SHEPTUU MPU CKAaTbIBAHUHT
TeJla M0 HAaKJIOHHOM MIOCKOCTH"
65 KonTponbras padota o Teme «Pabora u
MOIIHOCTb. DHEPIrHUs»
66 PesepBHylit ypok. PaGota ¢ TekcTamu 1o bu6nuoreka [IOK
Teme "MexaHnueckoe JBIKeHue" https://m.edsoo.ru/ff0a4ee6
67 PeseprHbIil ypok. PaboTta ¢ TekcTamu mo bubmmoteka [JOK

teme "/laBieHue TBEPBIX TEN, JKUAKOCTEN U

https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

razos"

PesepBHelit ypok. Pabota ¢ TekcTamu 1o
teme "Pabota. MomHoCTh. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

68
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8 KJIACC

KoanuyecTBO 4acos

yieKTpOHHbIE NN (POBHIE

Jlj;_,n Tema ypoxa Beero Kontposbubie  IIpakruueckue  00pasoBaTejbHbIe
padoTbl padoTbI pecypchl
OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
1 KHHETUYECKOM TEOpUHU U HX ori]LITI:ILIe Bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aToOMOB U MOJIEKYT
3 Mopaenu TBEPIOTO, JKUAKOTO U bubnuorexa [JOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPAOTO, KHUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BelecTBa Ha
OCHOBE MOJI0KEHUIM MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannunaeckue u amopHbie Tena Bubmorexa LIOK
https://m.edsoo.ru/ff0a5800
5 CMaumBaHue U KamWUISIPHOCTbD. bubanorexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TeroBoe paciIMpeHue U cxaTUue bubmuorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEPATYpPHI CO
CKOPOCTBIO TEIIOBOTO JIBHKEHHSI YaCTHUII
9 Buyrpennss sneprusi. Crioco0bl U3MEHEHUs bubnnorexa [JOK
BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun bubmorexa HOK
https://m.edsoo.ru/ff0a6412
VYpok-konpepenuus "[Ipakruueckoe
11 HcpnonmoiHl;e fermoml:lx CBOIICTB BEILIECTB 1 bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
U MaTepuasoB B LeNsAX sHeprocoepexeHus"
12 KonnyectBo TemnoTel. Y aenpHas bu6nmorexa [JOK

TCIIJIOCMKOCTD

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

YpaBHEHHE TEIUIOBOTO OalaHca.

bubmmoreka [IOK

13 TerooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTtopHas pabota "HcciaenoBanue
14 SIBJ'IeIfI/ISI TIG):HJIO(I))6MCH8. npu CMIe[UJHBaHI/IH Bubmorexa LIOK
. N " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYCH BOIBI
Pacder xonmmuecTBa TEIIOTHI,
15 HE00XO0IUMOTO JIJIsl HArpeBaHUsl Teja U
BBIICIISIEMOTO MM IIPH OXJIAXKICHUN
JlaboparopHas padota "Omnpenenenue bubnnorexa [JOK
16 .
yJIEIbHOM TEIIOEMKOCTH BerecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeibHas TEIioTa bubnuorexa [JOK
CTOpaHHMsI https://m.edsoo.ru/ff0a7b5a
[1naBneHue U OTBEpICBaHHE
18 KPUCTAIITMYECKHUX gIe[n. VY nenbHas TemioTa bubmuorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubmuorexa [JOK
yIIEIbHOM TETUIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHIEHCAIIUS. bubmuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas temiora
mapooOpa3oBaHUs M KOHJICHCAITUH. bubnuorexa [JOK
21
3aBUCHMOCTh TEMIIEPATYPhI KUIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
22 "OnpeneneHue gZHOCI/ITeJ'II)FI)-Iof/'I F;Ha)KI:IOCTI/I Bubmmorexa HOK
B https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenuie 3anay Ha onpeseeHne BIaKHOCTH
BO3/yXa
[IpuHUIMIIBI paOOTHI TEIUIOBBIX JBUTATENEH.
24 [TapoBast TypOuHa. J/[BUTraTenb BHyTPEHHETO
CrOpaHus
25 KIIJ reroBoro nBuraresns. TemioBbie bubnuorexa [JOK

JIBUTATEIN U 3alIUTa OKPYKaIOIIEH Cpeibl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUU

26 B TEIUIOBBIX MpoOIIeccax
[ToaroroBka K KOHTPOJIBLHOU PabOTE IO TEME
27 "Telllmom,le ;IBJIeHIE). I/I3MeHepHI/Ie bubmorexa LIOK
" " https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSTHUI BEIIEeCTBA
KonTponeras padora no teme "TemnoBsie
28 HBJ'ICTIfI/ISI. I/I3M§HeHI/Ie arperaTHelx Bubmmorexa HOK
. | https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BEIIeCTBa
29 Dnekrpuzarys Ten. /[Ba pona
AJIEKTPUIECKUX 3apsI0B
30 VYpok-uccrnenoBanue "IaeKTpu3aIus Tl
WHAYKIUEN U PU CONPUKOCHOBEHHUM"
31 BzaumoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6nmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe noiie. HampsokeHHOCTh
32 SHGKTT;)I/I‘IGCKOFO OIS, lefHan bubmmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UIINH NEKTPUIECKUX MOJIeH
33 HocuTenu snekTpuyeckux 3apsioB.
DneMeHTapHbIi 3apsia. CTpoeHue atoma
34 IIpoBOJHMKY M TUAIIEKTPUKU. 3aKOH bu6mmorexa [IOK
COXpaHEHHS AIICKTPHUUECKOTo 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NpUMEHEHUE CBOWCTB bu6mmorexa [JOK
JJIEKTPHUYECCKHUX 3aPSII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBHS €ro
36 CyH_[eZI;BOBaHI/I}I. I/ICT(}),‘IHI/IKI/I bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JleicTBUSI AIEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JlelictBue
38 AJIEKTPUUYECKOTO MO Ha IPOBOJHUKH U
TUAJICKTPUKA"
39 DIIEKTPUYECKUI TOK B METajIax, JKUIKOCTAX bu6mmorexa [JOK

U rasax

https://m.edso0.ru/ff0a9838
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https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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40

DnexTpuueckas Lenb U €€ COCTaBHbIC YaCTU

Cua Toka. JlabopatopHas pabora

bu6nmmorexa [JOK

H "3mepeHue U peryampoBaHue cuibl Toka" 05 https://m.edsoo.ru/ff0a8bd6
DJIeKTpUYECKOe HaMpsDKeHne. BoiabTMeTp.
42 HaGo;I;TOpHaﬂ pa6oIT)a "N3mepenue u ’ 0.5 Bubmmorexa HOK
| https://m.edsoo.ru/ff0a9e14
peryaupoBaHKUe HANPSHKSHUS
CornpoTuBIIeHHE POBOAHUKA. Y ICIIBHOE bubmuorexa [JOK
43
COIPOTHBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb
3JIEKTPUYECKOTO COMPOTUBIICHUS bubnuorexa [JOK
44 1
MIPOBOIHUKA OT €r0 JJTHHBI, IJIOIIAI1 https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEYEeHUs U MaTepuaia”
3aBUCUMOCTh CHUJIBI TOKA OT HANpPSDKEHUS. bu6nmorexa [IOK
45
3akon Oma /y1sl yyacTka Iernu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHas pabota "HcciaenoBanue
46 3aBHCHUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 1 bu6imoreka [IOK
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3ucrope”
47 [TocnenoBarenpHOE U ApAIIICITEHOE
COCIMHEHUS POBOIHUKOB
JlabopaTtopHas pabota "I[IpoBepka nmpaBuia
48 CJI0’KEHUS HAPSHKEHUU TTPU 1 bubnuorexa [JOK
MOCJICIOBATEIbHOM COCIMHCHHH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGoparopnas pabota "IIpoBepka npaBuia
49 TSt cfmm I")rOKa Epn HapaﬂJP;GHBIsIOM ’ 1 Bubmiorexa LIOK
| https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB
50 Pemienue 3a1a4 Ha npuMeHeHue 3akoHa Oma bu6nmoreka [IOK
JUISL pa3JIMYHOTO COCTMHEHUSI TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTa 1 MOITHOCTB JIEKTPHUUECKOTO TOKA. bu6imoreka [IOK
3akon Jxxoynsa-JIenia https://m.edsoo.ru/ff0ab124
59 JlaboparopHas padota "Omnpenenenue 1 bubmmorexa [JOK

paboThl U MOIIHOCTH AJIEKTPHUYECKOTO TOKA"

https://m.edsoo.ru/ff0ab3e0
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DJeKTpUYECKHUe 1EMH U MOTPeOnuTeNn

53 AJIEKTPUIECKOM dHEepruu B ObITY. KopoTkoe Bubnuotexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe
54 "DexTpuuecKkue 3apsanl. 3apsHKeHHBIC Tea bubnuorexa [JOK
1 UX B3auMoaeicTBH. [10CTOSIHHBII https://m.edsoo.ru/ff0abd2c
AJIEKTPUIECKUN TOK"
Konrtponsnas padora o Teme
55 "DexTpuuecKkue 3apsanl. 3apsHKeHHBIC Tea bubnuotexa [JOK
1 UX B3auMoaeicTBH. [10CTOSIHHBII https://m.edsoo.ru/ff0abea8
AJIEKTPUIECKUN TOK"
56 [TocTositHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE
Ypoxk-uccienopanue "M3ydenue nonei bubmuorexa [JOK
57 Y 1 )
MMOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nojie. MarHuTHOE moJjie 3eMJId U bu6mmoreka [{OK
€ro 3HaueHHe I )KU3HHA Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnpIT OpcTena. MarautHoe 1mose
59 3ﬂeKTpHieCKiro ToKka MaraurtHoe mose Bubmorexa LIOK
https://m.edsoo.ru/ff0acld2
KaTYIIKU C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
60 H§60paTopHa51 pa6(§)Ta "N3yuyenue neicTBus 0.5 Bubmmorexa HOK
\ https://m.edsoo.ru/ff0ac74a
MarHiTHOTO TOJISl Ha MPOBOJHUK C TOKOM
DNEKTPOJIBUTATEIh MIOCTOSTHHOTO TOKA.
Hcnonp3oBanue AIIeKTpoABUTATEICH B
61 TEXHUYECKUX yCTpoﬁcIT)BaX Y Ha TPAHCIIOPTE. bubmuorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHas pabota "KoHcTpyupoBaHue u
n3y4deHue paboThI JIeKTpoIBUTATEIIS"
62 OnbiTel Papajes. 3aKOH dJIEKTPOMArHUTHON
unaykimu. [Ipasuno Jlenma
Onekrporeneparop. CriocoObl OTydeHUS
63 AIIEKTPUYECKOI SHEPTHH. DIEKTPOCTAHIINU
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [MonroroBka K KOHTPOJIBHOU pabOTeE MO TeMe


https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DJIeKTpUUEeCKUE U MAaTHUTHBIC SIBIICHUS"

65 Konrponbnas pabora o Teme 1 bu6nmoreka [IOK
"DIEKTpUUIECKHE K MATHUTHBIE SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PeseprubIit ypok. PaboTta ¢ Tekctamu mo 1 bubmmorexa [JOK
teme "TeroBsie siBIcHUS" https://m.edsoo.ru/ff0acc5e
67 PesepHblil ypok. Pabota ¢ Tekctamu mo 1 bu6mmoreka [IOK
teme "[10CTOSHHBIH AIIEKTPUUECKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHblil ypok. Pabota ¢ Tekctamu mo 1
teMe "MarautHble siBIICHUS"
OBILIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME


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

9 KJIACC

Ne

KoaudecTBO 9acoB

DJIeKTPOHHbBIe M (poBbIE

Tema ypoxa Kontpoabubie IIpakruueckue  00pasoBaTesibHbIE
n/n Bcero
padoThbI padoThI pecypchl
1 Mexanndeckoe ABUKeHUE. MartepuanbHas 1
TOYKA
5 Cucrema orcyeta. OTHOCUTETBLHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bu6mmorexa [IOK
JBYDKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSMOJIMHEUHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. [ paduk 1
CKOpPOCTH
JlaGoparopHas pabdota "Onpeznenenue
7 yCKO;)eHI/I;II) Ten;) npu paBHOI})/CiOpeHHOM 1 1 bubmiorexa LIOK
. . https://m.edsoo.ru/ff0adbl18
JBUKEHHUHU 10 HAKIIOHHOW TUIOCKOCTH
8 CBobOoaHoe nagenue ten. OnbiTel [anwes 1
PaBHOMEpHOE BIKEHHUE TIO OKPYKHOCTH.
9 [Tepuon IE ‘IaC"flOTa 06pa1ueHI/I;1.p J}_I[HHefIHaﬂ u 1 bubmmorexa [IOK
https://m.edsoo.ru/ffO0ael76
yTJIOBasi CKOPOCTH
10 LleHTpOoCcTpeMUTENbHOE YCKOPEHHE 1
. bubnuorexa [IOK
11 IepBerit 3akon HeroToHa. BekTop cuits 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. 1 bubnmnorexa [JOK
PaBHOpelicTBYIOMAs cuia https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3axkon HeroTona. Cyrnepno3uius CHi 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Pemenne 3aaa4 Ha IIPUMCHCHHEC 3aKOHOB

bu6nmmoreka [JOK

14 HsproTona https://m.edsoo.ru/ffOaeb6e

bubmmoreka [IOK

15 Crna ynpyroeti. 3axort ['yka https://m.edsi.ru/fanecaZ

16 Pemenue 3anay no teme «Cuina ynpyroctu»

17 JlabopaTopHas paborta «OnpeneneHue bubmmorexa [JOK
KECTKOCTH NPY>KHUHBD» https://m.edsoo.ru/ff0aee28

bubnnorexa [JOK

18 Citna Tpeii https://m.edscLJEJ.ru/fanf738

19 Pemenwne 3anay mo teme «Cuma TpeHUsD Bubmorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHas pabota "OnpeneneHue bubmuorexa [JOK
K03 PHIMEHTa TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8be

91 Pemenue 3amaa mo teme "3akonsr HeroToHA. bu6mmorexa [IOK
Cuina ynpyroctu. Cuia TpeHus” https://m.edsoo.ru/ff0afb8e

99 Cuia TSXKEeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TSATOTEHHS. Y CKOPEHHE CBOOOTHOTO M ICHUSI https://m.edsoo.ru/ff0af044
Ypok-koubepenius "JIBuxeHUE TSI BOKPYT

23 rpaBUTalinoHHOrO 1eHTpa (ConHevyHas
cucrema). 'amaktuku"

24 Pemrenne 3amgaud mo teMe "Cuiia TSHKECTH U bu6nmoreka [JOK
3aKOH BCEMHUPHOI'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8

o5 IIepBast kocMu4ecKas CKOpOCTb. bu6mmorexa [IOK
HeBecomocTs 1 eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKH.

26 AOGcomotHO TBEpIOE Teno. PaBHOBecue bu6mmorexa [IOK
TBEPAOTO TeNa ¢ 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIlCHUS

27 MowmenT cuisbl. LleHTp TsxecTn

28 Pemenue 3amad mo reme "MOMEHT CHIIBI. bubmuoreka [JOK
Llentp TsDKECTH" https://m.edsoo.ru/ff0b02b4

29 [TonroroBka K KOHTPOJIBHOU pabOTe MO TeMe bubnmnorexa [JOK

"MexaHUYeCKOE IBUKEHE.

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

BzaumogeiictBue Ten"

KontponsHas padora o Teme
"MexaHH4YeCKOe JTBHKEHHE.
Bzaunmoneiictue ten"

Nmnynbe Tena. Umnymbsc cuiel. 3aKoH
COXpaHEHUs UMITyJbCa. YIIPYroe u
HEYIIPYTro€ B3aUMOJAECHCTBUE

Pemenue 3anay no teme "3aKOH COXpaHEHUS
nMmIyibca"

VYpok-koH(pepeHuus "PeakTuBHOE IBUKEHUE
B MPUPOJIE U TEXHUKE"

Mexanunueckasi paboTa U MOIIHOCTb

Pabota cuibl TsKecTH, CUIIBl YIPYTOCTH U
CHWJIbI TPEHUS

JlabopaTtopHas paborta «OnpeneneHue
paboThI CHITBI TPEHUS IPU PABHOMEPHOM
JBUKCHHUH TeJa MO0 TOPU30HTAIBHON
MTOBEPXHOCTH

Cs13b 3Hepruu u padotsl. [loTeHanpHas
SHEPTrUs

Kunernueckas sneprus. Teopema o
KMHETUYECKOU dJHEPIUUu

3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE
JlabopaTtopHas pabota «3yueHue 3akoHa
COXPAaHEHUS YHEPTUI»

KonebarenbHoe ABHKEHUE U €T0
XapaKTePUCTHKU

3aryxaromiue konebanus. BeiHyXI1eHHBIC
kosnebanus. Pezonanc

MareMaTnueckuil ¥ Npy>KMHHBIA MAITHUKA

VYpok-uccienoBanue «3aBUCUMOCTh IEPHOJIA
KoJ1e0aHuM OT )KECTKOCTHU MPY>KUHBI U MacChI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb06ec

bubmuoreka [JOK
https://m.edsoo.ru/ff0b07fa

bubnuoreka [JOK
https://m.edsoo.ru/ff0b096c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

bu6nuoreka [JOK
https://m.edsoo.ru/ffO0b0db8

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb12fe
bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

rpy3a»

[IpeBpanieHue 3HEpruy Npu MEXaHUYECKUX

45
KoJeOaHusIX
JlaboparopHas pabora «OnpeaeneHne
46 patopHaip 5 P . bubmmoreka [JOK
9acTOTHI U TIEpro/Ia KoJaeOaHui Py >KHHHOTO
p py https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlabopaTtopHas padota «IIpoBepka
47 PATOPHAL P P é) . bu6mmorexa [IOK
HE3aBHCHMOCTH IEepPUO/JIa KoJieOaHmit rpy3a,
P by https://m.edsoo.ru/ffOb197a
MOJIBEIICHHOTO K HUTH, OT MAacChl Tpy3a»
Mexanundeckue BoaHBI. CBOMCTBA
48 0 bubmuoreka [JOK
MeXaHU4ecKux BoJH. [IpononbHbIe U
P https://m.edsoo.ru/ffOb21fe
MIOTIEPEYHBIE BOJHBI
49 Ypok-koHpepeHnus "MexaHnIeCKUue BOTHBI
B TBEpAOM Tene. CelicMuuecKkre BOJIHbI"
50 3Byk. PacnipocTpaHeHnue u oTpakeHue 3ByKa
51 Ypok-uccrnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI1 pE30HAHC
Ypok-koHpepeHus "YIpTpa3ByK u bubnmnoreka [JOK
53 "
uH(pa3ByK B MPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroroska Kk KOHTPOJILHOM padOTE IO TEME
54 "3 P M P bubnuorexa [IOK
aKOHBI COXpaHeHUs. MexaHu4yeckue
P | https://m.edsoo.ru/ff0b25f0
KoJeOaHusl U BOJHBI
Kontponbnas pabota o teme "3aKkoHbI
55 coxpaHeHUs. MexaHn4ecKkre KojaeOaHus u
BOJIHBI"
56 DNEeKTPOMArHuTHOE T0JIE. bubmmoreka [JOK
DJIEeKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koudepenmus "[lkana
P bep bubmuorexa [JOK
58 ANIEKTPOMAarHUTHBIX BOJH. Mcronbp3oBaHue

QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOH

https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

59

60

61

62

63

64

65

66

67

68

69

70

cBs3n"

VYpok-uccnenosanue "M3yuenue cBONCTB
3JIEKTPOMATrHUTHBIX BOJIH C TOMOIIBIO
MOOMIBHOTO TenedoHa"

Pemrenue 3amau Ha onpeieneHNe 4acTOTh U
JUTMHBI 3JIEKTPOMArHUTHOM BOJIHBI
DneKTpoMarHuTHas Ipupojaa CBeTa.
CxopocTts cBeta. BonHoBBIE cBOMCTBa cBETa

Hctounuku cBeta. [Ipsmonuneitnoe

pacmpoctpanenue cBera. 3atmenus CoiHIa U

Jlynbl

3aKoH oTpaXkeHUs cBeTa. 3epkaja. Pemenue
3aJa4 Ha MPUMEHEHHE 3aKOHA OTPAKECHUS
cBeTa

[TpenomiieHne cBeTa. 3aKOH MPETOMIICHUS
cBera

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonbs3oBaHue MOITHOTO BHYTPEHHETO
OTpaXKeHUS B ONTHYECKHUX CBETOBOAAX

JlabopaTtopHas pabota "VccnenoBanue
3aBUCHMOCTH YTJIa IPETOMIICHUS] CBETOBOTO
Jiy4a OT yIJia maJeHus Ha TPaHuIle "BO3yX-

nn

CTCKIIO

VYpok-koudepennus "Mcnonp3oBanue
MOJTHOTO BHYTPEHHETO OTPaKCHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

JIna3pl. OnTHYeCcKas CHIIA JIMH3EI

[TocTpoenue n300paxxeHuit B THH3aX

JlabopaTopHas pabota "OnpeneneHue
(hOKYCHOTO pacCTOSIHUS U ONTHYECKOM CHUIIBI
cobuparomei TuH3bI1"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c

bubnmoreka [IOK
https://m.edsoo.ru/ff0b31d0

but6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b38c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3aea

but6mmoreka [JOK
https://m.edsoo.ru/ffOb3c5c

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3f2c

bubmuoreka [JOK
https://m.edsoo.ru/ffOb444a

but6mmoreka [JOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koubepenius "OnTudecKue JTUH30BbIC bubmuoreka [JOK
npudops"” https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onruyeckas cucteMa. 3peHue Brbmnorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpox-konpepennus "edexrsr 3penus. Kak
COXPaHHUTH 3peHHe"
Pasnoxxenue 6enoro cseta B crieKTp. OMNbITHI
74 Herorona. Cnoxenue CHCKTpaJ'ILHTI;II)X [[BETOB. Bubmiorexa LIOK
https://m.edsoo.ru/ffOcOf4c
Jucnepcus ceera
JlabopaTtopHas paboTta "OMBITHI 11O
75 Pa3IokKEHUIO OEOro CBEeTa B CIIEKTP U bubnmnorexa [JOK
BOCTIPHUSTHIO [[BETA MPEIMETOB IPU MX https://m.edsoo.ru/ffOc0e2a
HaOII0/IEHUU Yepe3 IIBETOBbIE (GUIBTPHI"
Ypok-nipaktukyMm "BoiHOBBIE CBOWICTBA
76 CBeTa: TUCIIepCusi, HHTEPPEPECHITUSI U
mudpaxus”
77 Omnsitel Pe3epdopaa u rianeTapHas MoIeb bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynarel bopa. Moznens atoma bopa
79 Hcnyckanue u morioneHrne CBETa aTOMOM. bu6mmorexa [JOK
KBanTsb1. JInHeWYaThIe CIIEKTPBI https://m.edsoo.ru/ffOcl144c
80 VYpok-npaktukyMm "HabnrogeHue cuiekTpon bubnuorexa [JOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550
81 PaanoakTuBHOCTH U €€ BUIBI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenune atoMHOTO spa. HykionHas bubmuoreka [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
bubmuoreka [JOK
83 PagnoaxTrBHBIE TpeBparieHus. M30Tors https://m.edsoo.ru/ffoclals
Pemtenue 3amau mo teme: "PagnoakTUBHEIE bu6nuoreka [JOK
84
npeBpareHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacnana
86 Ypok-koHpepeHnus "PagnoakTuBHbIE bubnmoreka [JOK


https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

M3IIYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

87 SnepHble peakiyy. 3aKOHbI COXPaHEHUS bubnnorexa [JOK
3apsiIOBOTO U MaCCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
OHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl bu6muoreka [IOK

88
Y SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "Snepueie peakiun'

90 Peakuuu cunTe3a u neneHus saaep. bubnnorexa [JOK
Wctounuku saeprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHbepenius "SnepHas sHEpreTUKa.

91 JleiicTBUsI paAMOAKTUBHBIX U3JIyUYE€HUH Ha
YKUBbIE OpraHU3MBbI"

[ToaroroBka K KOHTPOJILHOM paboTe MO TEME

92 "DJEeKTPOMAarHUTHOE TOJIE. bubmuoreka [JOK
DNeKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KontponbHas paboTa mo teme

93 "DJIeKTpOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, o600meHne. JlaboparopHbie bubnuotexa [JOK
paboTsl o Kypey "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 00061IcHuE. Pemenue

95 pacquII){Hx u Ka‘{eCL”I[lBeHHI)IX 3aja4 10 TeMe Bubmiorexa LIOK
" | https://m.edsoo.ru/ff0c2572

TeroBbie MPOIECCHI
[ToBTOpenue, o0o61IcHNE. Pemenue

96 pacquII){Hx "u Ka‘-IeCL’IFlBeHHBIX 3aJ1a4 110 TEME bubmorexa [IOK

" o https://m.edsoo.ru/ff0c2a22
KII] TennoBbIX ABUTaTenen
IToBTOpenue, 00001IeHNE. Penrenue

97 pacquII){LIX u KaqecHTlBeHHLIx 3aja4 Mo TeMe Bubmmorexa IOK

" " https://m.edsoo.ru/ff0c2b30
KII/I snexkTpoycTaHOBOK

08 [ToBTOpenue, o6o61enue. Jlaboparopusie bubnnorexa [JOK
pabotsI 1o Kypcy "CBeToBbIe sBIEHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 06o0menue. Pabora ¢ bubmmoreka [JOK


https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

TEKCTaMHM MO TeMe "3aKOHbI COXPAHECHUS B
mexanuke"

[ToBTopenue, o6o0menue. Pabora ¢

100 " "
Texctamu 110 Teme "KoaeOaHust ¥ BOJHBI

101 [ToBTopenue, o6o0menue. Pabora ¢
TexcTamMu 1o teme "CBeTOBBIE SIBICHUA"
[ToBTOpenue, 0600meHue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHToOBas U siiepHas

¢uznka"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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https://m.edsoo.ru/ffOc2d6a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2e82
bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044
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YYEBHO-METOJIMYECKOE OBECHEUYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

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

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

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

«l1lpocselieHne»

METOANYECKHUE MATEPUAJIBI 1JIs1 YAUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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