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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBJieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueid mporpammbl BocnuTanus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBieHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHus (U3HKA Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit DPI'OC OOO k miIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHMUs.
[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHust (1o Kjaccam), NpeajiaracT MPUMEPHYIO IOCIEI0BATEILHOCTh HM3YUCHUSI TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA I[PEAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHs METOAMYECKON TOMOIIU YIUTETIO
B CO3aHUH paboveii MPOrpaMMEI 110 y4eOHOMY MPEAMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIONINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpa3ipl MPUMEHEHHMs HAy4dHOIOo MeTojJa
MO3HAHUS, TO €CTh CII0C00a MOTYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.
Opna w3 rNMaBHBIX 3a7a4 (U3MYECKOTr0 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH W HHTepeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IMIpENIOJaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAIMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® HHTEPNPETUPOBATH JAaHHBIE W KCIONB30BaTh HAy4YHBIE JOKA3aTeNbCTBA IS
MOJIy4YEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonaBanus ydeOHoro npenmera «dusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®@enepanuu, peaqu3ylolMX OCHOBHBIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkA€HHON pemenneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHS OOydaloluXcsi K HAyYHOMY H3YUEHHUIO
MPHUPOJIBI, PA3BUTHE UX WHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABICHWH O HAy4HOM METOJE€ TMO3HaHUA U (HOpMHUpPOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;
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e (opmupoBaHUE TPEACTABICHUN O poyn (PU3MKHU AJs PA3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccnoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HaIpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:

e [puoOpeTeHHE 3HAaHUM O JUCKPETHOM CTPOEHHMM BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, DJIEKTPUIECCKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

e mnpuoOpeTeHHe YMEHUH ONUCBHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHU;

® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIINX PACYETHBIX 3aJad C MHCIIOJIb30BAaHUEM
buznyecKkux Mojesel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHEC YyMEHUW HAOMIOJaTh MPHUPOJHBIC SBICHUS ¢  BBIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BaHUEM
U3MEPUTENBbHBIX TPUOOPOB;

e ocBoeHHE MPUEMOB PabOTHl ¢ HHOpMaIMEed (U3UYECKOTO COAEPIKAHUS, BKIHOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX MJOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CcO cdepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (DU3HMUECKON HAYKHU.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adbopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JeiaeT BhIOOp MpoBeleHHs JTa0OpaTOpHBIX pPaboOT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YJaroIuXcsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, IpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOIO 3K3aMEHa 0 (PU3HKE.
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COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckre sBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbBIN
METOJI TO3HAHUs: HaOII0JIEHUe, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIIBIDKCHHE THUIIOTE3,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaemMoro spieHus. OmnucaHue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIEC SIBJICHUS.

2. Dusuyeckue MpUOOPHI M MPOIEAYypa MPSIMBIX U3MEPCHHI aHAJIIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIHLHOTO MTPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne temrepaTypbl MNpH TOMOIIM >KHUIKOCTHOTO TEpMOMETpa M JaT4yHMKa
TEeMIIepaTyphI.

ok~ wnE

6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IIAPHKA,
MYIIEHHOTO FOPU30HTANIBHO, TEM OO0JIbIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBalOIINE
JMCKPETHOE CTPOCHUE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopgeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHbple COCTOSIHMSL BELIECTBAa: CTPOEHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTannmuyeckux) Ted. B3auMOCBS3b MEXIY CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO ABHKEHHS.

2. HaGmronenue nuddys3un.

3. HaOmonenue sBieHWA, OOBSCHSIIOMIMXCS MPUTSHDKEHUEM UM OTTAIKHBAHUEM YaCTHI]

BElIEeCTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PsIOB (C UcTob30BaHueM (hoTorpaduwii).

2. OmBITH IO HAOJFOICHUIO TEIIOBOTO PACIIIMPEHUS T'a30B.

3. OmBITH M0 0OHAPYKEHUIO ACHCTBHS CHII MOJICKYJISIPHOTO MPUTSIKEHHS.
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Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOEe W HepaBHOMEpHOe aABUkeHUE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacu€r myTu u BpeMeHU JABUKCHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell KAk NPUYMHA W3MEHEHUSs
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuia ynpyroctd v 3akoH ['yka.
W3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cujia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.

Haburonenne n3MeHeHus: CKOpoCcTH MpH B3aUMOIEHCTBUU TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

ok ownpE

Jlabopamopnwsie padbomot u onvimol.

1. OmpenencHue CKOPOCTH PABHOMEPHOTO JABIKCHHS (IIapyUKa B YKHIKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKJIOHHOMN
TJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HNpyKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OmbITEI, AEMOHCTPHUPYIOIINE 3aBHCHMOCTh CHJIBI TPEHUS CKOJIBKEHHUsS OT Beca Teja U
XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJICHHS Ta3a OT 00bEMa, Temnepatypsl. [lepenava gaBieHust TBEPIBIMHA TEIIAMH, KUIKOCTSIMH
u razamu. 3akoH [lackans. [THeBMaTWyeckne MalIMHBI. 3aBUCUMOCTBH JABJICHUS KHUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [wapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpHUMHBI CyIIeCTBOBAHUS BO3YIIHOM
o6onoukn 3emnu. Omnwir Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBJICHHS OT BBICOTHI HaJa YypoBHeM wMops. [Ipubopsl s u3MepeHus
aTMoc(epHOTo JaBICHHS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX Teo. BeiTankuBaromias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucCUMOCTH JaBJICHUS Ta3a OT TEMIEPATYPHI.

2. Tlepemaua naBneHUs )KUIKOCTBHIO U Ta30M.

3. Coobmrarommuecs: CoCy/Ibl.

4. T'mapaBaudeckHii mpecc.
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5. TlposBrienue nerlcTBUs aTMOC(PEPHOTO ABICHUS.

6. 3aBUCHMMOCTb BBITAJIKHUBAIOIIEH CHIIBI OT OOBEMa MOTPYXKEHHOW YacTH Telna U
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUKOCTH.

8. VYcnoBue 1miaBaHHs TeN: IUIAaBaHWE WJIM TOTPY)KEHHE TeJI B 3aBHCHUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha Telo, MOTPYXKEHHOE B
KUIKOCTbD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JAEHCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, NEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHHE JIOJKH W OIpeneieHue eé
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
pbiuara. [IpuMeneHue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
KIIJ] npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanunueckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpavyuu.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomovt u onvimol.

1. Onpenenenue pa®OThl CHJIBI TpPEHUS NPU PaBHOMEPHOM JBIKEHMM Tejaa IO
TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBaHue ycIoBHI paBHOBECHS pblUara.

3. Usmepenne KITJ] Hak1OHHOHN TITIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTHUH.
8 KUIACC

Pa3nen 6. TenJioBble IBJICHUA.

OcHOBHBIE MTOJIOXKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTpOoeHUs BeulecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYeCKOM Teopuu. (CmauMBaHWE U KanWwUIIpHbIE siBIeHUs. TeruoBoe
pacIIMpEeHHEe U CXKaTHE.
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Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWXKEHHMS YacTHL.
Buytpennsis sneprus. CrnocoObl HW3MEHEHHUSI BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepirieHre paboThl. BUIbI TEIUIONEpEaun: TeIIIONPOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonnyecTtBo TemnoTel. YaenbHas TEIIOEMKOCTh BeIECTBa. TeIIOOOMEH M TeIIoBOE
paBHOBecHe. YpaBHEHHE TEIUIOoBOoro OanaHca. IlnaBneHue u oTBepleBaHUE KPUCTAILTUYECKHX
BElIeCTB. YaenbHas Teriora IasieHus. [lapooOpa3oBanue u koHaeHcauus. Vcnapenue.
Kunenue. VYnenpHas Teruiora mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYphbl KHUIEHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpunmunsr pabotel TermoBbix aBurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATENIH U 3aLUATA OKPYKAIOIIEH CPEIBL.

3aKOH COXpaHEHUs U IPEBPAILECHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

HabGmronenne 6poyHOBCKOTO JBUKEHUS.

HaGmronenue nuddy3un.

Habmroienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHU.

Habmtoienue TemnoBoro paciuvpeHus Ted.

N3menenue gaBiaeHus ra3a mpu U3MEHEHUH 00bEMA U HarpeBaHUM W OXJIAXKICHHH.
[IpaBuna n3amMepeHus TeMIepaTypsl.

Bunb! Teruionepenayu.

OxJnaxieHue mpu COBEPIICHUH PAOOTHI.

©ooNOR~WODE

HarpeBanue mipu coBepiiieHud padOThl BHEITHUMU CUJIaAMH.

10 CpaBHeHuE TEII0EMKOCTEN Pa3InYHBIX BEILIECTB.

11. HaOnroneHue KUIIEHUS.

12. HabnroieHre MOCTOSTHCTBA TeMITepaTyphl IPH IJIaBICHUU.

13. Mojienu TEeIIOBBIX ABUTATENEH.

Jlabopamopnuvie padbomovt u onvimol.

OnBbITHI MO OOHAPYKEHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSI.

OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

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

Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJIGHHUSI BO3JyXa OT €ro oOnéMa u

HarpeBaHUs WIH OXJIaKICHHUS.

6. IlpoBepka ruMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.

7. HaOmroneHne M3MeHEHUs] BHYTPEHHEH SHEPIUU Tejla B pe3yibTaTe TEIIoNepenadu u
paboThI BHEITHHUX CHIL

8. HccnenoBanue siBJICHHS TETIIOOOMEHA TP CMEITMBAHUH XOJIOJHON U TOpsSYei BOIBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TIPU TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

10. Ompenenenuie yaenbpHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

AN

12. OnpeneneHre OTHOCUTETBHON BIQKHOCTH BO3TyXa.
13. Onpenenenne yaenbHON TETUTIOTHI IJTABICHHS JIHIA.
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Pazgen 7. diekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

Onektpuzanusi Tenl. J[Ba poma 3JIEKTpHUUECKUX 3apsAloB. BzaumonelcTBHe 3apsyKEHHBIX
ten. 3akon KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJCHCTBUS 3apsDKEHHBIX TET OT BETUYUHBI
3apsiIOB U PACCTOSIHUS MEXKITY TEIaMHu).

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

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onexkrpuueckasd uenb. Cuna Toka. JsexTpuueckoe HampspkeHue. ConpoTHBIIEHHE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka ILenu.
[locnenoBarenbHOE U MapauieIbHOE COETMHEHUE IPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPEOUTENH IICKTPUICSCKON dHEPTUH B ObITY. KOpOTKOE 3aMBIKaHHE.

[locTostHHBIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarnuTHoe noje 3eMiii U ero 3HaueHue JUis )ku3Hu Ha 3emuie. OnbIT Dpcrena. MaruutHoe nosie
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO TOKa. lcmosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SBieHwe  3neKTpoMarHUuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHCPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIeKTpOoCcTaTUYECKask UHIYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOTHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JTUHHUH 2JIEKTPUUECKOTO MOJIS.
N cToYyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B )KHJIKOCTH.
. 'a30BBbIii pazps.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mepeHue 31eKTpuYecKOoro HanpsKeHUs BOIBTMETPOM.
. PeoctaT 1 MarasuH conpoTUBIECHUMN.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MopenupoBaHrue HEBO3MOXKHOCTH Pa3/ICJICHHsI OJTOCOB MarHUTa.
. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OnbIT Opcrena.
19. MarauTHOE 1oJie TOKa. DJIIEKTPOMArHuT.
20. [leficTBE MarHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM.

CooNoak WD
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O ~NOoO UM WNEREO
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21.
22.
23.
24.
25.

OEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMarHUTHON MHYKIIHU.

Oneitel @apanes.

3aBUCUMOCTh HaIlpaBJICHHUA UHAYKIITMOHHOI'O TOKAa OT yCHOBI/IfI €ro BOBHUKHOBCHHMU.
OJeKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuwvie padbomot u onvimel.

1. OmnbIThl 0 HAOTIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU CONPUKOCHOBCHHH.

2. HccnenoBanue IeiicTBUS SIEKTPUIECKOTO MO HA TPOBOAHUKH U IUAJICKTPHUKH.

3. CoOopka u npoBepka pabOoThI IIEKTPUUECKOI 11eTIH TOCTOSTHHOTO TOKA.

4. VI3amepeHue u peryaupoBaHue CHIIbI TOKA.

5. Hzmepenue u peryanpoBaHHUe HANPSHKSHUS.

6. HccrnemoBaHue 3aBHCHMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHHS
pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
IPOBOJHUKA OT €r0 JJIMHBI, IO ITOTIEPEYHOr0 CEUSHHs U MaTepHaa.

8. IlpoBepka mpaBwia CIOXKEHHS HANPSHKCHUH TPU TIOCIEAOBATEIILHOM COCIMHEHUHU
JIBYX PE3UCTOPOB.

9. TIlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Omnpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.

11. Onpenenenne MOIIHOCTH NEKTPUUECKOTO TOKA, BBIICIAEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOUKy, OT HaIlpsKCHUS
Ha HEW.

13. Onpenenenne KIIJl narpeBaress.

14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3yyeHnrie MarHUTHOTO TMIOJNsSl TOCTOSHHBIX MAarHUTOB IMpPH HUX OOBEIUHEHUH U
paszieneHnu.

16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, IEMOHCTPHUPYIOLIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.

18. M3yueHue aeiicTBUS MArHUTHOTO I0JIsE HA TPOBOJIHUK C TOKOM.

19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnBITEI 1O MCCIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON WHIYKIIMU: HCCIICIOBAHHE
U3MEHEHMI 3HAUeHUS M HalpaBJICHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWKEHUs. PaBHOMepHOe mpsMOiMHENHOEe ABMkeHue. HepaBHoMmepHoe
npsMOJIMHEHOE NBIKeHHe. CpemHsii W MTHOBEHHAs CKOPOCTh Tejla NpPH HEPaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHoyckopeHHOE TpsMOIHHEHHOE ABMkeHne. CBoboaHoe mageHne. OnbIThI

Tlamunes.

PaBHOMepHOE aBMXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.
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ITepBoiii 3akon Herotona. Bropoit 3akon Hetorona. Tperuii 3akon Hptorona. [lpuHumn
CYNEPIIO3ULINH CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUSI CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHUs. YCKOpPEHHE CBOOOJHOIO MajeHus.
IBwxenne 1uiaHer Bokpyr Connma. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
HEPErPy3KH.

PaBHOBecue MaTepuanbHOU TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpeIUIEHHOM OCbhio BpaieHus. MoMeHT cuibl. LleHTp TsbkecTu.

WNmnynse tena. M3mMeHnenue ummyiabca. MMIynabc cuiibl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckasi pabota U MOUIHOCTh. PaboTa cuil TSDKECTH, ynpyroct, TpeHus. CBsi3b
sHepruu U pabotbl. lloTeHumanbHas SHeprus Tena, MOAHATOrO HaJ HMOBEPXHOCTBIO 3EMIIH.
[TorennuanbHas 3Heprus cxatoi npyxuHsl. Kunernueckas sneprus. Teopema o KHHETHYECKOH
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHUE NIyTeH M TPACKTOPUH ABMXKEHMsI OJHOIO M TOTO K€ Tela OTHOCHUTEIIBHO
pa3HBIX TEJI OTCUYETA.

H3mepeHune cKopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKECHHUSL.

HccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOT'O JIBUKEHUS.

HaOGnronenue 1BUKEHUs Tela 1o OKPYKHOCTH.

Habumronenne MexaHMueCKUX SIBJICHHUM, IPOUCXOAIIMX B cucTeMe oTcuéra «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Iepemaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHenue UMIyjabca IPU HEYIPYTOM B3aUMOIEHCTBHH.

13. Coxpanenue UMITyJIbca IpH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmroieHre peakTUBHOTO JIBUKEHMSL.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH MPH JBIXKEHUH TeJla MO/ IeHCTBUEM NPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHncTpyupoBaHue TpakTa JUisl pa3roHa M JalbHEWIIEro PaBHOMEPHOIO JBUKEHHS
[IapUKA WIH TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHXKEHHS IapHUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUs Tela NpPHU PaBHOYCKOPEHHOM JBM)KCHUH 10 HAKIOHHOH
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

ook w



© MAQY I'mmua3us Ne 86. PaGouast nporpamma y4yedHoro npeamera «®@u3uka. 7-9 kiaaccbb»

o

10.

11.

[TpoBepka rumoTessl: eciau IpH PABHOYCKOPEHHOM JBIJKEHHMM 0€3 HadalbHOU
CKOPOCTM IIyTH OTHOCSTCA KakK psJiI HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MMPOMCIKYTKHU BPEMCHU OAUHAKOBBI.

HCCJ’IGI[OB&HI’IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
JIaBJICHUSL.

Onpenenenue k03(pPULNEHTA TPEHUS CKOIbKEHHSL.

Onpenenenue KECTKOCTU NPY>KUHBI.

Omnpenenenre pabOTBl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAJILHONW OBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YOPYroCTH IpU HOABEME TIpy3a C MCIOJIb30BAaHUEM
HCIIOABMIKHOI'O U ITOABHUXKHOI'O 0JI0KOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.
KonebarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHMIA: TEpUO, 4YacToTa,

aMmImTyna. MarematudecKuil W NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEIbHOM JABHKCHUH.

3aryxatomue kojebaHus. BoiHyxkaeHHble koneOaHus. PezoHanc. MexaHuyeckre BOJIHBI.
CpolicTBa MexaHM4eCcKUX BOJIH. [IpoosibHBIE U onepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb

€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3ByK. 'poMKOCTh 3ByKa U BeicOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmonenue xoneOaHuil TN MO/ A1EUCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

2. HabGnronenue koneOaHuii Tpy3a HA HUTH U HA TIPYXKHUHE.

3. Habmonenne BBIHYKICHHBIX KOJICOaHUI U pe30HaHCa.

4. PacnpocTpaHeHUE MPOAOJIBbHBIX U NONEPEUYHBIX BOJIH (Ha MOJEIN).

5. HalGmnroneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYECKHil pe30HaHC.

Jlabopamopnuvie padbomovt u onvimol.

1. OmpeneneHuie 4aCTOTHI U TIEpHOA KOIEOAHUN MATEMATHYECKOTO MasiTHUKA.

2. OmpexneneHue 4acTOTHI U MIEpHOa KoJeOaHU MPY>KHHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMMOCTH TEpHOa KoJeOaHWI TOIBEIIEHHOTO K HUTH TPy3a OT
JUTHHBI HATH.

4. VccnepoBaHue 3aBUCHMOCTH NepHoja KojeOaHUM MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH MepHOAa KoNeOaHWl Tpy3a, MOABEHIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoJa KOJEOaHWH IPYKHHHOTO
MasiTHUKa OT MaccChl Tpy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
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1. CaolicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIC CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3ydeHwe CBOUCTB 3JIEKTPOMATHUTHBIX BOJH C MMOMOIILI0 MOOHIILHOTO Tele(oHa.

Pa3gen 11. CBeToBLI€e SIBJICHUS.

JlyueBas monenb cera. Vcrounuku cera. [IpsMonnHeliHOe pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Tpenomiienue cBera. 3akoH IpeaoMiieHus cBeTa. 1loHOEe BHYTpEHHEE OTpak€HUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroanmnapara, MHUKpPOCKONa u

Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HptoroHa. CiioKeHUe CrIeKTPaIbHBIX [[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

©ooNOR~WODE

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

OnTHyeckuii CBETOBOI.

Xon styueit B coOnparomiei JiuHse.

Xop J1ydeil B paccenBarolei JIMH3E.

[Tony4yeHnue n300paxeHuit C MOMOIIBIO JIHH3.

[Mpuntun neiictBust doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens riasa.

11. Paznoxenue 0emoro cBeTa B CIEKT.

12. [Tony4eHnue 6enoro cBeta MpH CI0KEHUHU CBETa PAa3HBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia TaIeHHs.
N3yueHne xapakTepuCTHK U300pakeHuUs MpeIMeTa B IIIOCKOM 3epKale.
HccnenoBanue 3aBUCUMOCTH yTila MPETOMIICHHUSI CBETOBOTO Jyda OT yIjia MajgeHus Ha
TPaHUIIE «BO3TyX—CTEKIIO.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAONIOJCHUU 4Yepe3 IBETOBBIC
(GUIBTPBL.

Pa3nen 12. KBantoBble siBJIeHUS.

OmneiTel Pe3epdopaa u mnanerapHas mojenb aroma. Moaens atoma bopa. Mcnyckanne u
norJomeHre ceeta atoMoM. KBauTel. JIuHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- uw ramma-usinydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnas Mopens aromMHoro siapa. M3ortombsl. PannoaktuBHBIE mpeBpanieHus. llepuon

NOJIypacraga aTOMHBIX siIep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsJ0BOTO U MAaCCOBOTO YHMCE. DHEPTrHsl CBA3U
ATOMHBIX SAO€EP. CBs13p Maccel U OHCPIHH. PeaKI_[I/II/I CHUHTE3a WU JOCJICHUA ANCP. HUctounukn
sHeprun CosHIA U 3BE3.
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Anepnas sHepreTuka. JleicTBUS paAuOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTraHU3MBI.
Hemoncmpayuu.

CrexTpsl U3IYy4eHUS U TOTJIOIICHHUS.

CrexTpsl pa3TuyYHbIX Ta30B.

CnexTp Bopopoa.

Habmronenue TpexkoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.

ok wn P

Peructparus uznmydeHus MpUPOTHBIX MHHEPAIOB U TPOIYKTOB.

Jlabopamopuwvie pabomovt u onvimeol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYYCHHUS.

2. HWccnemoBanue TPEKOB: WM3MEPEHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY MyTH (IO

dororpadusm).

3. HW3mepenwue paanoakTHBHOTO (POHA.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOPUTENEHO--0000MAIONNIT  MOAY/Ih MPEAHA3HAYCH I CUCTEMATH3aluH U
00001IeHUsT TTPEIMETHOTO COJCPIKAHMS M OIBITA NIEATEIbHOCTH, IPUOOPETEHHOTO TIPH U3YUYCHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
buznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeT.

[Ipy wW3ydeHWW JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATHU3HPYIOTCS — BHUIBI
NESATCIIbHOCTH, Ha OCHOBE KOTOPBIX 0O0eCHedYMBacTCS JOCTHIKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yabTaToOB o0y4deHus, dhopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIECAOBAaHUS SBICHUN
NPUPOABI W TEXHHWKHU, OBJIAJICHHUEC YMCHUSIMH OOBICHATh (DU3HUCCKUEC SIBJICHUS, MPUMEHSISA
MOJTyYEHHBIC 3HAHUS, PEIIATh 337a9d, B TOM YHCJIC KAYeCTBEHHBIC U AKCIICPUMCHTAIbHBIC.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapaKkTep JAHHOTO pas3felia peanu3yercs 3a C4ET Toro,
4TO 00yYaroUIUeCs BBHIMTOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHWH PAClO3HABATh U HAYYHO OOBICHITH (U3HUCCKUE SIBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCETHEBHOM KU3HU;

HCIIONIb30BaTh HAayUHbIE METOJBI MCCIEAOBaHUA (PU3NYECKUX SBJICHHI, B TOM YUCIE AJIS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJEe BaXXHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHIH,
HanpUMep, MPAKTUYECKOTO WCIOIB30BAaHUS PA3IMYHBIX HCTOYHUKOB DSHEPTUHM Ha OCHOBE
3aKOHA MPEBPAICHUS H COXPAHCHHSI BCEX N3BECTHBIX BUJIOB SHEPTHUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne ¢(U3NKKM HAa ypOBHE OCHOBHOTO O0OWIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAITPCAMETHBIX U IIPCIMETHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOIO 00IIero oO0pa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTprMoOTH4YeCKOro BOCIIUTAHUSA:

- MPOSIBIICHHE MHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKOHN (Qu3ndeckoin
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K aKTHMBHOMY YYaCTHIO B OOCYXJECHHUU OOIIECTBEHHO3HAUYMMBIXH THUECKHX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTUKEHUH (PU3UKU;

- OCO3HAaHHE BaXXKHOCTU MOPAJIbHO--3TUYECKUX IPUHLIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCTIPUSTHE ICTETHYECKUX KadeCcTB (PU3NUECKON HAyKH: € TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHWE IICHHOCTH (MU3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

- pa3BUTHE HAYYHOH JII0003HATENILHOCTH, HHTEPECa K UCCIIEI0BATENILCKON NesITETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIArONOTYYHS:

- OCO3HaHWE LEHHOCTH Oe30macHoro oOpasza KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTU IpaBuil O€30IaCHOrO IIOBEACHUS Ha TpaHCIOpTE, Ha JOporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHKE CBOETO MpaBa Ha ONIMOKY U TaKOTO
K€ IpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4acTHE€ B PEUICHUM MPAKTUYECKUX 334ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHM3alu, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HAaIpaBIEHHOCTH,
TpeOYIOLMX B TOM YUCIIE U PU3MUECKUX 3HAHUI;

- UHTEpEC K NMPAKTUYECKOMY M3yUEHUIO ITpodeccui, CBI3aHHBIX C PU3NKOMH;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

- OpHUEHTalMs Ha MpUMEHEHHE (U3NYECKUMX 3HAaHUM JUIsl pelleHus 3ajad B obiactu
OKPY’KaIoIlled Cpe/ipl, IUIAHUPOBAHUS TOCTYIIKOB M OLICHKM HMX BO3MOJKHBIX IOCIEICTBUN
TUISL OKPYKAIOIIEeH Cpenbl;

- OCO3HaHMe MI00ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOJIeM U IyTel UX pelieHus;

8) ajanTanuu K H3MEHAIOIIHUMCS YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpebl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPU BBINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO eI TeIbHOCTh;

- NMOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4HcIe (OPMYIHPOBATH HJEH,
MTOHSITHSL, TUIIOTE3bI O (PU3NUYECKUX 00BEKTaX U SIBICHUSX;
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® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH;

¢ - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHHIA;

® - CTPEMIICHHUEC aHAJIM3UPOBATH W BBIABIIATH B3aMMOCBA3H ITPUPOEI, O6H.[CCTBa H 5KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e - OIICHKa CBOMX JCHCTBHI € y4€TOM BIMSHHMS HAa OKPYXKAIOUIYIO Cpedy, BO3MOXKHBIX

[JI00AIBHBIX TOCIEACTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mOporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanusi y oOydarouierocst OyayT chopMUpOBaHbl MeTampeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOINE TI03HABATENIbHbIC YHHBEpCAJbHBIC YueOHBIC JEHCTBHS, KOMMYHHKATHBHBIC
YHUBEPCAIbHBIC y4eOHBIC ICHCTBHUS, PErYJSITUBHBIC YHHUBEPCAIbHBIC YICOHBIC ICHCTBUSL.

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJIAATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKNA OOBEKTOB (SBJICHUA);
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALMU, OCHOBAHUS AJIs1 00001IeHNs
U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paccMaTpUBaeMbIX (pakTax, TaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BBISIBJISATh NPUUMHHO--CJIEICTBEHHbIC CBSI3U NPU HU3Y4YEHUH (PU3MUYECKUX SIBICHUH U
IIPOLIECCOB, JieNaTh BBIBOJBI C MCIOJIb30BAaHUEM JACIYKTUBHBIX M HHJIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;
CaMOCTOSITENIbHO ~ BBIOMpAaTh CIoco® peulieHdss ydeOHOW (HU3MYecKol 3agaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBHIOOpP Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHe AeliCTBUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

IIPOBOJUTH IO CAMOCTOSITEJIBHO COCTaBJICEHHOMY IUIAHY OIBIT, HECIOXXHBINA
¢bu3nueckuil FKCIeprUMEHT, HeOOIbIIOE cciel0BaHue (PU3UYECKOTO SIBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTH MH(OpMAINIO, TOJYYEHHYIO B XOJ€
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OpMYJIMpOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JlalIbHEHIIee pa3BUTHE (DPU3NYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Pabora ¢ undopmaumeii:

OPUMEHATh Pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
uH(pOpMallMK WIK JaHHBIX ¢ YU4ETOM MpeIoKEeHHONW yueOHOoM (pu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAILUIO PA3IUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;
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CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy NpeAcTaBiIeHUs HHoOpManuu u
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOH
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboOT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3hIBATh HJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep)KaHue OJIar0kKeJIaTeTbHOCTH OOIICHHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOoJUYHO  TIPEACTABIIATH  PE3yJAbTAaThl  BBIMOJHEHHOTO  (DU3MYECKOTO0  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHUMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHIYaTbHOW pPaOOTHI
IIPY PEUICHNU KOHKPETHOH (pru3mueckoi mpoOIeMsr;

NPUHUMATH [EJTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JCUCTBHS 1O €€
JTOCTHIKEHHIO: PACIPEIeNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KAd4eCTBEHHOTO pEe3ysbTara MO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA MPOAYKT IO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOIIMX Ui peIICHHs
(bu3nUecKux 3HaHUMH;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEIICHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMble BApUAHThI PEIICHU;

Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IIaH €€ U3MEHEHNS,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUS (HEIOCTM)KEHUS) pe3yJabTaToB JAEATeNbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
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NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpU peuieHHd (GU3WYECKUX 3aJad WIH B
YTBEPKICHUAX Ha HAy4YHbIE TEMBI M TAKOE K€ IIPaBO APYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTIOJIb30BaTh TOHATHS: (U3MUECKME M XUMHUYECKHE SBJICHUS, HaOJIOJCHHE,
SKCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (qudys3us, TEIIOBOE ABUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHUE, HEPAaBHOMEPHOE JBUKEHUE, WHEpLHUs, B3aUMOJCHCTBUE TeJl, pABHOBECHE
TBEPABIX TeJI C 3aKPEIUIEHHOM OChIO BpallleHMs], Iepefada JAaBJICHUs TBEPIbIMU
TEJIaMH, JKUAKOCTSIMH | ra3aMu, aTMOC(HEPHOE JaBJIeHUE, IJIABAHKUE Tell, TPEBPAICHHUS
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOsBICHNE N3YYCHHBIX (U3NYECKUX SBICHUHN B OKPYXKAIOIEM MHUPE, B
TOM uucie (pU3uYecKue SBICHUS B MPHUPOAE: MPUMEPHI ABIKEHHUS C PA3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHCTBHE CUIBI TPEHMsS B IPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOrO MABICHHUS Ha KMBOW OpPraHW3M, IUIaBaHUE PHIO,
pbplYard B Teje YelOBEKa, MPU STOM MEPEBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3NUECKHX SBICHHIA,

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWiIa TPEHHs, JaBlIEeHUE
(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAJKUBAIOIIAs CUJIa, MEXaHUYecKas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHWJIbI, KO3((QHUIMEHT MOJIe3HOro JeHcTBUA
MEXaHM3MOB, KUHETUUYECKas W MOTEHIUaJIbHAsl DHEPTUs), IPU OMHCAHUU TMPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYNH, UX 0003HAUEHUS U €TUHULIbI
(Gu3NYeCKUX BEIMYUH, HAXOAWUThb (POpPMyIbI, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMUMHY C JOPYTMMH BEIWYHMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCHUMOCTEM
(bU3UUECKUX BEIHYMH,

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCMOIb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE TMPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OSTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHHE;

OO0BSACHATh (U3UYECKUE SBJICHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUYUHHO-
-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IAaroB ¢ OMOPOM Ha
1-2 wu3yyeHHBIX CBOIcTBa (U3NYECKUX SBICHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;
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e pemarh pacuy€THbIE 3amaud B |—2 JCWCTBHS, WCMONB3yS 3aKOHBI U (DOPMYIIHI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJayu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJACTABIATh (U3NYECKUE BEIUYMHBI B (OPMYJIBl U
IPOBOAUTH PAacuéThl, HAXOJUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIC IJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD OTYYSHHOU (PU3NYECKON BETUUHHBL,

® pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOHO pEIIUTh MPU TMOMOIIU (PUINYECKUX
METO/OB, B OIIMCAaHUM HCCIIENOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOIOKEHHE
(runotesy), pa3idyaTh U HWHTEPIPETHPOBATH MOJNYUYEHHBIH pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JA€TaTh BHIBOJABI IO €r0 Pe3yIbTaTaM;

® [POBOJUTH OMBITHI M0 HAOIIOACHHUIO (PU3MUYECKUX SIBJICHUM UM (U3NYECKUX CBOWCTB
Ten: (opMynaHpoBaTh MPOBEpPSAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOJIBL;

® BBINOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tella, 00bEMa, CUIIbI U
TEMIIEPATYPHl C UCIOJIL30BAHUEM aHAJIIOTOBBIX W HU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPCHHIA,

® [IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIUYMHBI OT JPYroi ¢
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MyTH PABHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUSI CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOLIAIu
CONIPUKOCHOBEHHUS TEJ, CUJIbl YIIPYTOCTH OT YJIMHEHUS IMPYKUHBI, BBITAIKUBAIOIICH
CHJIBI OT OO0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH J>KUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HAa KOTOPYIO MOTPYKEHO Teo,
YCIIOBUY TIJIaBaHUSI TN, YCJIOBHUI paBHOBECUS phluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO WCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOyYECHHOH
3aBUCHUMOCTH (PU3UYECKHX BEIUYUH B BHUJE MPEIJIOKEHHBIX TaOIUIl U TPaduKOB,
JIeTIaTh BBIBOJBI 10 PE3YJIbTATAM UCCIEAOBAHUS;

® TMPOBOJUTH KOCBEHHBIE H3MEpeHHs] (U3MUECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO TeNa, CWila TPEHHs CKOJIBKEHHs, [aBICHUE BO3/yXa,
BBITAIKMBAIOIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEIYs MPEITOKEHHOU
WHCTPYKIIMU: TIPH BBIMOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE UCKOMOW BEJIUYUHBI;

e coOmomaTeh TpaBHIa TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHNEM;

® yKa3blBaTh MPUHIUIBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIaroIIMecs COCy ibl, OapoMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepu30BaTh TMPHUHIUIBI JCUCTBUS HW3YYEHHBIX TMPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HAa MX OMNHUCAHUS (B TOM 4YHUCJE: MOJALIUIHUKH, YCTPONCTBO
BOJIOIIPOBOJAA, THAPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), UCIHOJb3Ysl 3HaHHUS O CBOMCTBaX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;
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NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
WCIIONIB30BaHUs (PU3WYECKUX 3HAHUH B TOBCEAHEBHON JKM3HU IS OOecredeHus
0e30macHOCTH TPH OOpalIeHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUS 37I0POBbsi W COOJIFOACHHS HOPM DKOJOTHYECKOTO TIIOBEJICHUS B
OKpYXKaroIlEeH Cpee;

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HWH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIICIATh HH(MDOPMAIHIO, KOTOpAs SBJSETCS MPOTUBOPEUUBOM
WJIM MOJKET OBITh HEJIOCTOBEPHOM;

WCITOJIH30BaTh MPH BBIMIOJHEHUH YUEOHBIX 3aJaHUN HayYHO--TIONYJISIPHYIO JIUTEPATypy
(U3UYECKOTO COJAEpXKaHHWs, CIPAaBOYHBIC MaTepuajbl, pecypchl cetu HHTEpHeT,
BIIQJICTh TMpHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIUH W3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC U YCTHBIC COOOIIECHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOPMAINK (PU3UIECKOTO COJIECPKAHUS, B TOM YHCIE ITyOJUIHO JCNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WU YyYeOHBIX UCCIIEIOBaHU, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYCHHBIH TIOHATUWHBIA ammapar Kypca (U3HKH,
COMPOBOXAATh BHICTYIIJICHUE TTPE3ECHTALIUECH;

IIPU BBIMIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessTh 00sS3aHHOCTH B
TPYIIE B COOTBETCTBUH C IMOCTABJICHHBIMU 3a/1a4aMU, CJICIUTH 32 BBHITIOJIHEHUEM TUIaHA
NENCTBUI, aJeKBaTHO OIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATENBHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YYUTHIBAs MHEHUE OKPYKAIOIINX.

K KOHIY 06y‘~ICHI/I${ B 8 Kkiacce MNPEAMCETHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHE OOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

MCIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJEKYI, TeIIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAUIMUECKHE W aMOopdHBIE Tena,
HACBIIICHHBIA ¥ HEHACBIIICHHBIN Map, BIAKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISA
DHEPrus, TeIJIOBON JABUTATENb, SJIEMEHTAPHBIN ANEKTPUUECKHUM 3apsl, MEKTPHUECKOe
MoJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUUYECKHUH TOK, MarHUTHOE
noie;

paznuuath SBJIEHUs (TETUIOBOE pACHIMpPEHHE M CXKaThe, TeIIornepenaya, TEIIoBOe
paBHOBECHE, CMauMBaHHWE, KalWUISIPHBIE SIBJICHUS, UCMApeHUE, KOHACHCAIHS,
TUIaBIICHUE, KpucTamm3anuss  (OTBepJeBaHue), KUIIEHUEe,  Terulonepeaayda
(TemIOMpPOBOHOCTh, KOHBEKIUS, W3IyUYEHHUE), DIIEKTPU3allUs Tell, B3aUMOJECHCTBUE
3apsiioB, JACHCTBHUS DJIEKTPHUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuTOB, JCHCTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHAas
WHAYKIHS) TIO ONHCAHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PUZNYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYECKUX SBICHUH B OKPYXKAIOIIEM MHUpE, B
TOM uyucie (U3MYeCKHe sSIBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KaMmWUIIpHBIE SIBIICHUS B TPHUPOJE, KPUCTAUIBI B mpupone, usnydenune ConHia,
3aMep3aHue BOJOEMOB, MOpCKUe Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHEs, CHera,
DIIEKTpUYECKUE sBIEHUS B arMmocdepe, DIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHUTHOE Toje 3eMid, Apeiid MOIICOB, POJIb MArHUTHOTO TOJS ISl JKU3HH Ha
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3emJie, OJSIPHOE CHUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHHUIA;

® ONUCHIBATh U3YUYEHHBIE CBOMCTBA Tell U (hU3HUECKUE SBICHUSI, UCTIOIB3Ys (pu3nueckue
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJMWYECTBO TEIUIOTHI, YAEIbHas
TEINIOEMKOCTh ~ BEIECTBA, YyJAETIbHAas TEIUIOTa IUIABJICHUS, yJelbHas TerioTa
napooOpa3oBaHus, yJAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
NEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEJIbHAs BIAKHOCTh BO3]yXa, SJICKTPUUECKUN
3apsif, cuja TOKA, OJJIGKTPUYECKOE HaIpsDKEHHUEe, COIMPOTUBIECHHUE IMPOBOJHUKA,
yJIeIbHOE COMPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUUYECKOTO TOKA), IPU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEITHMYMH, HaXOJIUTh (POPMYIIbI, CBS3BIBAIOIINE
JaHHY!0 (U3UYECKYI0 BEJIWYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapakTepu3OBaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U IPOLECCHl, HCIONb3YyS
OCHOBHBIE TIOJOKEHHUS MOJEKYISPHO--KHHETHYECKOW TEOPHH CTPOSHHS BEIECTBA,
IOPUHIIAIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHHUS
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMCHIBATH €TO
MaTeMaTHYECKOE BBIPAKECHNE;

e O00BSICHATH (U3NYECKUE MPOLECChl M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTYyaIui MPAaKTUKO-OPUEHTHPOBAHHOTO XapaxTepa: BBISIBIISITh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, (PU3MUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e pemarb pacuy€THble 3a7aud B 2-3 JACHCTBUS, HCIONB3yd 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJauu
3aMMCBIBaTh KPATKOE YCJIOBHUE, BBIABISTH HEJAOCTATOK MAHHBIX JUISL PEUICHUsS 3a/1a4H,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE AJIs €€ pEelIeHus, IPOBOJUTh Pacu&Thl U
CpaBHUBATh MOJIyYEHHOE 3HauUeHHe (PU3NYeCKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh MPOOJIEMBbl, KOTOpPbIE MOXXHO pEUIMTh MPH HOMOIIM (PU3HYECKUX
METO/OB,  MCIIONB3ys  ONMCAaHUE  HCCIEAOBAaHUS,  BBUIENATH  IPOBEpSEMOE
NPEIOI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKAa MPOBEICHUS HCCIEIOBAHUS,
JIeNIaTh BBIBOJIBL;

® TIPOBOJUTH OMBITHI IO HAOIIOJCHUIO (PH3MUECKUX SBICHHUNA WIH (PU3MUECKUX CBOWCTB
Tesl (KamWwUISIpHbIE SIBICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HAarpeBaHUA NP U3JIy4YEHHH OT 1IBETa
W3NIydaromnie  (MOrJomarIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl KHUIKOCTH ¥ IUIOMAAN €€ TOBEPXHOCTH, OJJIEKTPH3AlMs Tel W
B3aWMO/JICHCTBHE SJIEKTPUYECKUX 3apsI0B, B3aMMOICHWCTBUE TOCTOSHHBIX MAarHWTOB,
BU3YaJIU3aIUsl MATHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB, AEUCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3IJIEKTPOJBUTATEIs
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh TMPOBEPSEMBIE TPEINOIOKEHUI, CcOoOUpaTh
YCTAaHOBKY W3 TPEUIOKEHHOTO O0OpYZOBaHUS, OMUCHIBATH XOA OMBITA U
(bopMyIHpOBaThH BHIBOJIBI;
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e BBINOJHATH IPSIMbIE U3MEPEHUSI TEMIEPATyphbl, OTHOCUTEIBHON BIAXXHOCTU BO31YXa,
CWJIBI TOKA, HANpPSOKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX MPHUOOPOB U JIaTYMKOB
buznyecKux BENUYHMH, CPAaBHHUBATh pPE3yJbTaThl H3MEPEHUH ¢ Y4€TOM 3aJaHHOMN
a0COTIOTHOM MOTPEIIHOCTH;

® [POBOJUTH HMCCIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKOW BEIMYMHBI OT JPYroi C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTUBJICHUS NIPOBOJHHUKA OT
€ro JUIMHBI, IUIOIAJU IONEPEUYHOI0 CEUYEHUs U YAEIBbHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS Ha MPOBOIHUKE,
HCCJIEIOBAHKUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHH MPOBOJIHUKOB):
IUTAHUPOBATh HCCIEOBaHUEe, COOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICAYS
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAThI MOJYYCHHOH 3aBHCHUMOCTU B BHJIE
TabJIuI ¥ rpauKoB, IeJaTh BHIBOJBI 110 Pe3yIbTaTaM HUCCIIEIOBAHUS;

® [POBOJIUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHAas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, PA00OTa U MOIIHOCTH 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IPEJJI0KEHHOW UHCTPYKIMU, U BBIYUCIISATh 3HAUEHNUE BEIHUNHBI,

e coOmomaTe MpaBWJa TEXHUKH Oe30MacHOCTH TMpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKkTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPON HAa UX OMNMCAHUSA (B TOM UHCIE: CUCTEMa OTOILJICHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepPMETP, BOJBTMETP, CUETUYUK DIIEKTPUUYECKOU
SHEPTUH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelbHbIE JIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEIOXPAHUTEIH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATENh
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPONCTBA U H3MEPUTEIbHBIE MPUOOPHI IO
cXeMaM M CXE€MaTHYHBbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, IBUIaTEIb BHYTPEHHEIO CTOPaHHUs, DJIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBbI 3JIEKTPUUECKUX LIEeTel C MOCIeN0BaTeNbHbIM U NapauleIbHbIM COEIMHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

® [PUBOAUTH NpHUMEpPHl (HaXOAUTh HH(GOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreueHus
0€30MacCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMmuy,
COXpaHEHMsI 3JI0pOBbsi M COONIONIEHUS] HOPM HKOJIOTHYECKOIO TOBEACHUS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HMHpOpMauuu (uzndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIMXCS 3HAaHUW M NYTEM CpaBHEHHS JOINOJIHUTEIbHBIX HCTOYHHKOB
BBIIETATh MHGPOpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOXKET OBbITh
HEJIOCTOBEPHOM;

® CIIOJIb30BATh NP BBHIOJHEHUHU YUE€OHBIX 3aJJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh NMpHUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHUs HHPOpPMAIUHN U3
OJIHOU 3HAKOBOW CHCTEMBI B APYTYIO;
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co3/aBaTh COOCTBEHHbIE NHHCbMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UH(QOPMAIMIO M3 HECKOJIBKMX MCTOYHUKOB (DU3MYECKOTO COAEp)KaHWS, B TOM UYHCIIC
NyOJMYHO  TPENCTABIATH  PE3yAbTAaThl  IPOEKTHOW MM  HCCIIEI0BATEIbCKON
JIeATEIbHOCTH, IPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh M3Y4YEHHBIN IMOHATHHHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYIICHHE MTPE3CHTAIHCH;

IpU BBINOJIHEHUH Y4YEOHBIX IPOEKTOB M HCCIEIOBAHHH (U3HMUECKHX MPOIECCOB
pacrpenenaTs 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEINTh 32 BBHINOJHEHHEM IUIaHA JEWCTBHH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIH BKJIAJ B  JAEATEIBHOCTh  TPYIBI,  BBICTPAHBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCY€Ta, MaTepHalibHas TOYKa, TPACKTOpHUS,
OTHOCUTEIIbHOCTh MEXaHHUYECKOTo JBMKEeHHUs, nedopManus (yrnpyras, miacTHuecKas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3Ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TENO, HEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHHYECKUE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPPa3ByK H©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHWS W TorjiouleHus, anbda-, Oera- U ramma-
W3IIy4CHHUS], U30TOIIbI, SACpHAs SHEPTeTHKA;

pa3iauyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE T ICHHUE TEJ, PABHOMEPHOE
JIBIDKEHUE 10 OKPY)KHOCTH, B3aUMOJCHCTBUE TEJI, PpEAKTHBHOE JBUIKEHUE,
Kose0aTeIbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXEHUE 3ByKa, NPSIMOJMHEWHOE paclpOCTPaHEHHUE,
OTpPa)KEHUE U NPEJIOMIICHHE CBETA, MI0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0esoro cBeTa B CIEKTP W CJIOKEHHUE CIEKTPaJbHBIX I[BETOB, AHCIIEPCUSI CBETa,
€CTECTBEHHAs] PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JHHEHUATOr0 CIEKTpa HU3JIy4eHUs)
[0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOe (GU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAroIIieM Mupe (B
TOM uucie (U3NYECKUE SIBICHHUS B MPHUPOJE: MPWIMBLI U OTJIUBBI, IBH)KCHHUE TUTAHET
ConHEeYHOM CHUCTEMBI, PEaKTUBHOE JIB)KEHHE JKUBBIX OPTaHU3MOB, BOCTIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHYECKHWE SBIEHUS B  TMPHUPOAE, OHONOTHYECKOe  JEHCTBUE  BUIMMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaJMOaKTUBHBIN
(GoH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIyYeHUE TPUPOJHBIX MHHEPAJIOB,
NENCTBUE PaIMOaKTUBHBIX M3TYYCHHI HA OPraHU3M 4YeJOBeKa), MPH STOM MEPEBOAUTH
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPH3HAKHU)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NIECKUE
BEITMYUHBI (CPEIHsISI 1 MTHOBEHHAs CKOPOCTH Tejla MPU HEPAaBHOMEPHOM JBHKCHHH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTrOCTH,
CUJIa TSKECTHU, YCKOPEHHE CBOOOTHOTO TMAJCHHs, BEC Tella, UMITYJIhC Teja, UMITYIbC
CHWJIBI, MEXaHUYecKas paboTa U MOIIHOCTb, MMOTEHIIUATbHAS HEPTUS TeJa, MOJAHIATOTO
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HaJl TIOBEPXHOCTHIO 36MJIM, TOTEHIIMAJIbHAS YHEPT U CKATOM NPYKUHBI, KHHETHYECKas!
SHEprus, IOJHAas MEXaHWYecKas SHeprus, Mepuo] W 4YacToTa KoJeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCThH CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpezpbl), IPH ONHCAHUM TNPABHIILHO TPAKTOBATh (DU3MUYECKUIH CMBICI HCIOJIB3YEMbIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBl (PU3NYECKHX BEJIMYMH, HaXOIuTh (HOpMYIIbI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

e XapaKTepu3oBaThb CBOMCTBa Tel, (pU3MUECKUE SIBICHUS U MPOLECCHI, UCIOIb3Ysl 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEPIIO3ULUU CHII,
IOPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAKEHHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOrO U
MaccoBOro 4YHCel TIpU SACPHBIX peakUusX, IMpU HTOM JlaBaThb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BHIPAKCHHE;

e OOBACHATH (PU3MUYECKHE IMPOLIECCHl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluid  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIIBIATH  NPUYHMHHO--
CJICZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydyeHHbIX CBOMCTBA (U3UYECKUX SABICHUH, (PU3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

e pewarh pacy€THbIC 33au (OIMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCHIOIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a
YCIIOBHS 3a/layd 3alliChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WIIH
U30BITOYHBIE JTAaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIbl, HECOOXOAUMBIE AJISl PELICHUs,
OPOBOJIUTH PAacy€Thl M OLIEHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOIO 3HAUYEHUs
(U3UYECKON BEJIMYUHBL;

e pacro3HaBaTb NPOOJIEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPH HOMOIIM (PU3HYECKUX
METO/IOB,  HCIIONB3ys  ONHCAaHWE  HWCCIEAOBAaHMS,  BBIIENATH  IPOBEPSEMOE
NPENOI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKAa TPOBEICHUS HCCIEIOBAaHUS,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJbTaThl HAOIIOICHUI U OIBITOB;

® TIPOBOJUTH OMBITHI MO HAOIIOJCHUIO (PH3MUECKUX SBICHUNA WM (PU3MUECKHX CBOWCTB
TeJs (U3ydeHue BTOpOro 3akoHa HblOTOHa, 3aKOHA COXpaHEHMs HYHEPIUH, 3aBUCUMOCTh
nepuojia KojebaHuil NpyKMHHOTO MasITHUKA OT MAacChl rpy3a U KECTKOCTH MPYKHUHbI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHWH, MPSIMOJIMHEHHOE pacipOCTpaHEeHNE
CBETa, pPa3lIOKEHHE OEJIOT0 CBETa B CHEKTpP, M3YyUCHHE CBOWCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOMCTB HU300pakeHHMsI MpeaMmera B coOMparolled JIMH3E,
HaOJIOIeHNE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIyYEHMs): CaMOCTOSTENIBHO
cOOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PYIOBaHMS, OTIMCHIBATH X0/ OTBITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIBI;

® TPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO TPSMBIX W3MEPEHHUH, ONpeneNss cpenHee
3HaYeHHe Wu3MepsAeMoil BeNWYMHBI ((POKYCHOE pacCTOSIHHME COOMparouiel JUH3bI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHHst (M3MEPUTENILHOTO TPUOopa);

® TPOBOJUTH HCCIIEAOBAHUE 3aBHCUMOCTEH (DM3MUYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHHUH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPU PaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HavalbHOH CKOpOCTH, IepHoja KoJeOaHWi MaTeMaTHYECKOTO
MasiTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETAa OT yria MaJeHHs U
yIjia MpesoMIIeHHs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIEJOBAHUE, CAMOCTOSTENHLHO
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coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
(Gu3n4ecKux BEIMYMH B BHUJIE TAOMUI] U rpaduKoB, AejaTh BBIBOJABI IO PE3ysbTaTaM
UCCIIEIOBAHMSI;

® [IPOBOJUTb KOCBEHHbIE H3MEpEHUs (GU3UYECKUX BEIUYMH (CpelHsAs CKOPOCTb U
YCKOpEHHUE TeJa MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOIHOTO MAJCHUS,
KECTKOCTHh MPYKUHBI, KOOPPHUIMEHT TPEHUS CKOJBKEHHUS, MEXaHUYecKas pabora u
MOIIHOCTb, 4YacToTa M MepHoA KoleOaHUH MaTeMaTHMYecKOoro MU MPYKUHHOIO
MasTHUKOB, ONTHYECKass CWiIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJIHATH
U3MEpEHUS, Cenysl NMPEIOKEHHON MHCTPYKLMH, BBIUUCISATH 3HAUEHUE BEJIMYUHBI U
aHAJIM3UPOBaTh IIOJIyYEHHbIE pe3yJabTaTbl C Y4ETOM 3aJaHHOM IOIPEIIHOCTH
HU3MEPEHHUI;

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

® pa3InyaTh OCHOBHBIE NPHU3HAKU H3YYEHHBIX (DU3MYECKMX MoOJeNel: MarepuanbHas
TOYKa, aO0CONFOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOZIEIb aTOMa, HYKJIOHHAsI MOZIe/Ib aTOMHOT'O SApa;

®  XapaKkTepu30BaTh MPHUHLMIBI JEHCTBUS HW3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUSA (B TOM YHUCIIE: CIMIOMETP, AATYUKHU [TOJI0KEHMUS,
pacCTOSHUS U YCKOPEHMSI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOIL, (poToanmnapar, ONTHIECKHe
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBIICHUI U HEOOXOTUMBIE (PU3NIECKHE 3aKOHOMEPHOCTH;

® UCIOJb30BATh CXEMBl U CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIIOTUYECKUX TPOLECCOB MPH PEHICHUH y4eOHO--
IIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS MU300paK€HUN B IUIOCKOM
3epKaiie U coouparolei JInH3e;

® [pUBOAUTH NpHUMEpPHl (HAaXOAUTh HH(GOPMALKIO O TMPUMEPAX) MNPAKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM AN oOecredeHus
0e30MacHOCTH TpU OOpalleHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsI M COONIOJIGHHS HOPM 3KOJOTHYECKOTO TIOBEJIEHUS B
OKpYXKarollleu cpere;

® OCYLIECTBISATh MNOMCK HH(popmauuu ¢uznyeckoro coxaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

® UCMOJb30BAThH MPU BBHINOJIHEHUU YYEOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JIUTEPATyPy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIa/IeTh NMpHUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHUs HHPOpPMAIUHN U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHBIE NMMChMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAINH
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOTO COJAEpKaHMs, MyOIMYHO MPEACTaBIATH
pe3yJbTaThl MPOEKTHOW WM HCCIIE0BATENbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIN anmapar u3ydaemoro pasaena (usukd u
COMPOBOXKAATh BBICTYIUIEHHE TMpe3eHTalueld ¢ Y4EToM OCOOEHHOCTEeW ayJuTOpUH
CBEPCTHHKOB.



© MAQY I'umuasus Ne 86. PaGouas nporpamma y4yeoHoro npeamera «@usuka. 7-9 kjiaccoi»

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI KouTpoabHubie (upposzre)
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl

Pa3nen 1.®Pusuka u e€ posib B NIO3HAHUHN OKPY:KAIOIIEro MUpa
1.1 dusuka - Hayka o IIpUpoe 2 bubmmorexa LOK

' YK PHpOA https://m.edso00.ru/7f416194
1.2 Dusnyeckre BETUYNHBI 2 bubmmorexa LOK

' https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METOI [TO3HAHUSI 2 bubmmorexa HOK

' ya A https://m.edso0.ru/7f416194

Hroro no pazneny 6

Pa3nes 2.1lepBoHayasnbHble CBeJleHUS O CTPOCHUH BellecTBa
2.1 CTpoeHUe BelIeCTBa 1 bubmorexa [IOK

' p H https://m.edso00.ru/7f416194
2.2 JIBr>kKeHrEe U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 2 Bubmmorexa [IOK

' a1 HBett https://m.edso0.ru/7f416194
2.3 Arperatable COCTOSHHS BEIIECTBA 2 1 bubmmorexa [IOK

' p B https://m.edso0.ru/7f416194

Hroro no pazneny 5

Pa3znen 3./IBuskeHne u B3auMo/ieiicTBue Tej

buo OK

3.1 MexaHH4eCcKOe IBUKEHIE 3 nomorexa I

https://m.edsoo.ru/7f416194
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3.2 Huepnus, macca, IIIOTHOCTh 4 bubmmorexa LOK
' P, g https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
33 Cuna. Brajger o 14 1 https://m.edso00.ru/7f416194
Uroro no pazgeny 21
Pa3znea 4./1aBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHus TBEPAbIMU TEIAMHU, 3 bubnnorexka HOK
' KUJAKOCTSIMHU U T'a3aMu https://m.edso00.ru/7f416194
4.2 JlaBIIeHHE KUIKOCTH 5 bubmmorexa LOK
' A https://m.edso00.ru/7f416194
bubnnoreka IIOK
4.3 ATvocheproe apierHe 0 https://m.edsoo.ru/7f416194
4.4 JlelicTBUE KUJIKOCTHU U Ta3a HA MOTPYKEHHOE B HUX TEIIO 7 1 bubnuorexa LOK
' A py https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bu6nuoreka [IOK
>1 Pabota u mowHoCTS 3 https://m.edso00.ru/7f416194
but6mmoreka [IOK
2 IT
° POCTRIC MEXQHHIMET > https://m.edso00.ru/7f416194
bu6nuoreka [IOK
>3 Mexattirieckas oHepris 4 L https://m.edso00.ru/7f416194
Hroro no pazaeny 12
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



© MAQY I'umuasus Ne 86. PaGouas nporpamma y4yeoHoro npeamera «@usuka. 7-9 kjiaccoi»

8 KUIACC
KoH1ecTBo DJIeKTpOHHbIe (LM (POBHIE)
o0pa3oBaTejibHbIE PeCypPChI
HaumeHoBaHue pa3iesioB U TeM 4acoB
Ne ni/m
NPOrpamMmbl
KoHnTpoJibHbIE
Bcero
padoTbI
Pa3zgen 1.TemoBbie ABJICHUSA
bubmuoreka [JOK
1.1 C 7 7
TPOCHIE I CROHCTEA BEMECTEA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CIVIOBRIC HPOHECCH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznes 2.9yeKTpryecKkne 1 MATHUTHBIC SIBJICHHSA
DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela bubnuorexa [JOK
2.1 - 7 1
U UX B3aUMO/JICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 20 1 hgpijll(;r:?eliiz(l)f).ru 17f4181ce
bubmuoreka [JOK
2.3 M 6 1
ATHITTHBIE ABTCHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
AICKTPOMATHITTHA HIYIHIA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PezepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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9 KJIACC
HanMenonatie K OIMecTEO YACOR JyekTpoHHbIe (U(PPOBBIE) 00pa3oBaTelbHbIE PECYPCHI
Ne i/ pa3aesioB u TeM
KonTpoJibHbIE
MpPOrpaMmMbl Bcero
padoThI
Pa3zgen 1.Mexannueckue siBJeHUS
M
1.1 CXAHHHICCROC ABHACHHC 10 bubnmorexa LIOK https://m.edsoo.ru/7f41a4a6
U CIIOCOOBI €T0 OMUCAHUS
1.2 BsauMoneiictBue Ten 20 1 bubmmorexa IIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHHUS 10 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2.Mexann4yeckue KoJjed0aHusi M BOJTHbI
M
2.1 CXAHIACCRHC 7 bu6Gnuoreka IIOK https://m.edsoo.ru/7f41a4a6
KoJIeOaHus
M .
2.2 3B;);aHquCKHe PO 8 1 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pnen 3.2/1eKTpOMarHuTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI

3J'ICKTpOMaFHI/ITHOG I0JIC

3.1 U DJIEKTPOMAarHUTHBIE 6
BOJTHBI
Hroro mo pazueny 6

bubmmoreka [{OK https://m.edsoo.ru/7f41a4a6

Pa3zgen 4.CBeToBbI€ IBJICHUSA



https://m.edsoo.ru/7f41a4a6
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3aKOHbI PacIpOCTPAHEHHUS

4.1 6 bubnmrorexa LIOK https://m.edsoo.ru/7f41a4a6
cBeTa
4.2 JIHHEL H OTHCCKHC 6 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
PUOOPHI
P
4.3 a3noAKEHNE OeNOro CBeTa 3 bubnmnorexa LIOK https://m.edsoo.ru/7f41a4a6
B CIICKTP
Hroro no pazneny 15
Pa3zgea S.KBaHnToBBIC SIBJICHUS
Hcnyckanue u
5.1 IIOTJIOIIEHUE CBETA 4 bubmmorexa IIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHue aTOMHOTO siIpa bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SInepHble peakuuu bubnunoreka [IOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nes 6.I1oBTOPUTEILHO-0000IAI0IIM I MOLY/1b

[ToBTOpEeHue
0000111eHuE COIepIKaHUS

6.1 9 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9
KJ1acc
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB 102

[10 ITIPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne DJIeKTPOHHbIE U (POBLIE
n/n Tema ypoka Komriecreo 06pa301:33TeJILHLqu) ;)ecypcm
4yacos
®u3uka — Hayka o npupoje. SABineHus npupoasl 1
Ou3nyecKue sIBICHUS 1

3 du3nyecKue BEIIMYUHBI U UX U3MEPCHHE 1
Ypok-uccienoBanue "M3mepenue remMepaTrypsl Ipu

4 MOMOIIIH KUIKOCTHOTO TEPMOMETPA U JaTUYHKa 1
TeMIepaTypsl"”

5 Mertoap! HaydHOTO TT03HaHUsA. Onrcanune GU3NIECKUX 1 bubnnorexka HOK
SIBJICHUH C IIOMOIIBIO MOJIENIEN https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "[IpoBepka rumoTessl: 1aaIbHOCTh

6 nmoJi€Ta MapuKa, MylmeHHOT0 TOPU30HTAIEHO, TEM 1
OoJibliie, ueM OoJIbIlie BHICOTA ITycKa"

7 Crpoenue BeniectBa. ONbITHI, JOKa3bIBAIOIINE 1 bubnmnoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBMIKEeHHE YacTHIl BEIISCTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanne «OMBITHI 10 HAOIIOACHUIO 1
TETIJIOBOTO PACITUPEHUS Ta30B»

10 ArperatHble COCTOSIHUSI BEIIECTBA 1
KonTtponbnast pabota. OCOOEHHOCTH arperaTHbIX

11 COCTOI;HHIZ Bozlim. O60061eHue o paw:jly 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a0378

((HepBOHa‘IaJIBHBIe CBCICHUA O CTPOCHHUU BCIICCTBA»

12 Mexanudeckoe aBmxeHue. PaBHomepHoe u 1 but6mmoreka [IOK



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

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EquHUITEI CKOPOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTy 1 BpeMEHU IBUKCHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HUHEPTHOCTH TN bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
ITnotHOCTE BemiecTBa. Pacuer macchl 1 00beMa Tena 1o bu6nmoreka [IOK
16
€ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas pabota «OnpeneneHue mI0THOCTH
TBEPJIOTO TEJIay
18 Pemenue 3amau no teme "IlnoTHOCTE BemiecTBa" bubmorexa HOK
https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepHCTHKa B3aumoaencTsus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabota «3yueHue 3aBUCUMOCTH
20 pacTspkeHus (aegopmaiii) NpyKuHbI OT MPHI0KEHHON
CHUJIBI»
21 [[“IBnenue Tsrotenus. Cuia TSKeCcTH
99 CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec tena. bubnmoreka [JOK
Pemenne 3amau no teme "Crta Tsxecti" https://m.edsoo.ru/ff0al778
Cwita TskecTr Ha Apyrux miuaHerax. Gusndeckne bu6muoreka [JOK
23
XapaKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuin. Jlunamomerp bubmmorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmmorexa LIOK

https://m.edsoo.ru/ff0al778



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
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26 CroxeHue AByX CHUJI, HAIPABJICHHBIX 110 OJIHON MPSIMOiA. bubnmoreka [JOK
PaBHOzelicTBYOIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amad no teme "PaBHoaelcTByrOmas cui"
28 Cuna tpenus u €€ Buapl. TpeHue B IpUpo/ie U TEXHUKE bubmmorexa LIOK
https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabora «3yueHne 3aBUCHMOCTH CHJIbI
29 TpeHI/II)ﬁ CKlz)nI,)KIe)HI/m oT CI/IJI}:II JIaBJICHUS U XapaKkTepa bubmmorexa LIOK
. https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pewienue 3agau Ha onpeieIeHUE PaBHOICUCTBYIOIIEH
CHIIBI
31 Pemenue 3ama4 o remam: «Bec tenay, «I"paduueckoe bubnmnorexka HOK
n3o0paxkeHune cuiy, «Cuitbl», «PaBHOACHCTBYIOIIAS CHID» https://m.edsoo.ru/ff0alde0
KontponbHas padota no teMam: «MexaHudeckoe
32 IBIKeHue», «Macca, INIOTHOCTELY, «Bec Temay,
«I"padmueckoe nzobpakenne cuiny, «CHITbI
33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYCHUS bubmorexa [JOK
JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBHCUMOCTD JIaBJICHHUS Ta3a OT 00bEMA, bu6mmoteka [IOK
TEMIIepaTyphbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPIBIMU TE€IIAMH, KHUIKOCTIMH U but6mmoreka [IOK
raszamu. 3akoH ITackas https://m.edsoo.ru/ff0a25b0
JlaBleHHe B )KUJKOCTHU U I'a3e, BBI3BAHHOE JIEHCTBHEM bu6nuoreka [IOK
36
CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau 1o Teme «JlapieHue B )KUAKOCTH U Tas3e. but6mmoreka [IOK
3akon [lackaisy https://m.edsoo.ru/ff0a2826
38 Coo0mmaromuecs: Cocyabl bubmorexa [OK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1a70
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
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39 lMuppaBiarueckuii mpece bubmorexa LIOK
https://m.edso0.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBOM KUAKOCTHBINA HAcOC
41 ATtmocdepa 3eMiH U IPUYHHBL €€ CYIIECTBOBAHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
bubnmnoreka HOK
42 Bec Boznyxa. ATmocdepHoe gaBieHue https://m.e dSCI;IO.ru /ff0a2b5a
43 Uzmepenue armocdeproro aasnenus. OnsiT Toppuyeniu ]P?tl/tlgg:l;ll(r)rf.e;asi?rﬁ/fanZ das
44 3aBUCUMOCTH aTMOC(EPHOTO IaBJICHHUS OT BBHICOTHI HAJ bubnmnorexka HOK
YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepousa. ATMocdepHoe 1aBiIeHUEe Ha bubnmnoreka [JOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay o teme " AtmocdepHoe gaBieHue"
47 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJNO. bubnmnorexka [HOK
ApxuMesioBa cuiia https://m.edsoo.ru/ff0a3276
o | e e o et
’ ’ https://m.edsoo.ru/ff0a33fc
KUIKOCTDY
O Bunorera LIOK
B HIIKOCTS TACTH TEay https://m.edsoo.ru/ff0a3514
bu6muoreka [JOK
50 Hnapariie Tex https://m.eds;f).ru/ff0a3a96
JlaboparopHnas pabota "KoHCTpyrpoBaHHE apeoMeTpa
51 WJIM KOHCTPYUPOBAHUE JIOJKH U ONpeeseHue e

rpy3onoabéMHOCTH"



https://m.edsoo.ru/ff0a3136
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
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Pemenue 3anau no temam: «IlnaBanue cynos.
52 BosnyxomiaBanue», «/laBieHue TBEpIAbIX Tel, 1
JKUJAKOCTEN U Ta30BY

KonTponbhas pabota no teme «/laBnenue TBepabIx Ted,

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3654

53 . 1
JKUJKOCTEH U Ta30B»
bubnuorexa [JOK
>4 Mexaniaecicas pabora L https://m.edscL)E).ru/ff0a3f82
55 MouaocTts. EQUHUIEI MOIITHOCTH 1 ﬁggg?/?e;jicl)loorf/ﬁ 0a3f82
56 YPOK-I/ICC{IG,HOBEIHI/IG "Pac4€T MOIIHOCTH, pa3BUBaEMOM 1
NP MOABEME T10 JIeCTHHULIE"
o7 [Ipoctsie Mexanu3mel. Peryar. PaBHOBecHe cvil Ha pelyare 1
58 Poruaru B Texnuke, ObITYy U nipupoje. JlaboparopHas 1 bubnmnorexka [HOK
pabota «MccnenoBanue yCIOBHI paBHOBECHSI phlyaray https://m.edsoo.ru/ff0a478e
59 Pemenue 3a1au mo Teme «Y ClIOBUSL paBHOBECHS phlYara 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a48a6
Koa¢pdunmenT noneznoro n1eicTBUs MEXaHU3MA.
60 JlaboparopHuas padota «M3meperne KI1J] HaknoHHO# 1
TIOCKOCTHY
61 Pemenne 3agau mo teme "Pabora, mommuocTh, KITJ[" 1 ]P?tl/tls::?/(r::.e;jasi(.)rf/fan 4c48
62 Mexannueckas sHeprusi. Kunernueckas u 1 bubnmnoreka [JOK
MOTEHIIUAIbHAs SHEePTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHUECKOW DHEPTUU 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0a4360
64 YPpoK-3KCIIEpUMEHT 1O TeMe " DKCIIepUMEHTATBLHOE 1

OonpeaAcCICHNEC NU3MCHCHHUA KUHETHYSCKOU 1



https://m.edsoo.ru/ff0a3654
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
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HOTGHHI/IaJIBHOﬁ 3Hepr1/11/1 HpI/I CKaTbIBaAHHUH TCJIA I10
HAKJIOHHOH IIIOCKOCTH"

KonTponbhas pabota no teme «PaboTta 1 MOIIHOCTb.

05 DHeprus» L

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubmmoreka [IOK
"MexaHu4eckoe ABMxeHue" https://m.edsoo.ru/ff0adee6

67 PeseprHblit ypok. Pabora ¢ Tekctamu o teme "JlaBnenue 1 bubnmnorexka HOK
TBEPABIX TEJ, KUIAKOCTEH 1 ra3oB" https://m.edsoo.ru/ffOa4ffe

68 PesepBuslit ypok. Pabora ¢ Tekctamu no teme "Pabora. 1
MoruHOoCTb. OHEprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

© MAQY I'mmua3us Ne 86. PaGouast nporpamma y4eoHoro npeamera «®@u3uka. 7-9 kiaaccbn»

8 KJIACC

’ 3
» Tema ypoka KosimuecTBo JeKTPOHHbIE HH(DPOBLIE
n/n o0pa3oBaTejibHbIE PeCypPChI

OCHOBHBIE ITOJIOKCHUS MOHeKYHHpHO'KHHeTquCKOﬁ

bu6nmoreka [IOK

1 TEOPUU U UX OIBITHBIC TIOATBEPKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJI
Mopnenu TBEPAOrO, KHUAKOIO U Ta3000pa3HOI0 COCTOSIHUM bubnmnorexka HOK
3
BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIAKOIO U
4 ra3o00pa3HOro COCTOSIHUI BellleCcTBa HA OCHOBE
IIOJIOKEHUH MOJIEKYJIIPHO-KHUHETHYECKONU TEOPHUH
5 Kpucrannuueckue u amopgHble Tena Bubmotexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmauuBanue 1 KanwuisipHOCTh. [loBepxHOCTHOE bubnmnorexka HOK
HaTsDKCHHE https://m.edso0.ru/ff0a5530
7 TemoBoe paclIupeHne U CkaTue Bubmmotexa [IOK
https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO ABM)KEHUS YaCTHULL
Buyrpennss sneprusi. CnocoO6bl H3MEeHEHUsI BHYTPEHHEH bu6muoreka [JOK
9
SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bune! rennonepenaun Bubmorexa [OK
https://m.edsoo.ru/ff0a6412
YpOK-KOHq)epe:HuHﬂ "IIpakTH4eCKOE UCTIOIB30BAHUE BuGmiorexa LIOK
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B LEIAX

sHeprocoepexeHus"

https://m.edsoo.ru/ff0a65c0



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
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12 KomanuecTBo TeIioThl. Y aenabHas TEIIOEMKOCTD bubmorexa HOK
https://m.edso0.ru/ff0a6976
13 YpaBHeHue TeroBoro 6ananca. TemiooOMeH 1 TeIIoBOe bubmuorexa [JOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota "HccnenoBanue sBICHUS
14 Tenn(f)o(iMzHa HI;C))H CMeI_HI/IBaHI/III[/I XOJIOJHOU U Topsueit Brbmmorexa LIOK
| https://m.edsoo.ru/ff0a6a98
BOJIbI
15 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO IS
HarpeBaHus Tella ¥ BBIICISIEMOTO UM TIPH OXJIaXKICHUN
16 JlaboparopHnas pabota "Onpenenenue yaeabHOU bubnmnoreka HOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMIMBa. Y IeJbHas TEeMI0Ta CTOPaHUs bubmmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u oTBEpAEBaHNE KPUCTAIIMYECKHUX TEJl. bubnmnorexka HOK
VY ienbHas TEIIoTa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
JlaGopatopHas pabota "OnpeneneHne yaeabHON TeMI0ThI bubnuoreka [JOK
19
[UIaBJIEHUA Jb1a" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue u konaeHcamus. Mcnapenue Bubmmorexa LIOK
https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas TerioTa mapooOpa3oBaHus v
21 KOHlIeHcaHI/IfL 3aBUCHMOCTH TeMiepaIT)ypH KHUIICHUS OT bubmmoreia LIOK
https://m.edsoo.ru/ff0a786¢c
aTMOC(hepHOTO JTaBJICHHS
99 Brnaxxnocts Bo3nyxa. JlabopaTopHas padora bubmuoreka [JOK
"OmnpeaencHre OTHOCUTEILHOM BIaKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1a4y Ha onpe/eNieHre BIaKHOCTH BO3TyXa
24 [TpuHTIUTIBI paOOTHI TEIJIOBBIX ABUTaTENe. [lapoBas

TypOuHa. /[Burarenab BHyTPEHHETO CrOpaHus



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

© MAQY I'umuasus Ne 86. PaGouas nporpamma y4yeoHoro npeamera «@usuka. 7-9 kjiaccoi»

o5 KII/I TerutoBoro nBurarens. TennoBble ABUTATENN U 1 bubnmoreka [JOK

3al|Ta OKPYIKAKOIIeH cpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MIPEBPAILEHHs SHEPIHH B TEIIOBBIX 1

npoleccax
97 [TonroroBka Kk KOHTPOJIEHOU paboTe 1o Teme "TensoBbie 1 bubmmoreka [IOK

sBIcHHS. I3MeHEeHre arperaTHbIX COCTOSHU BemecTna" https://m.edsoo.ru/ff0a83f2
28 KonTtposnpsHas padora no Teme "TeruioBsie siBICHUS. 1 bubnmnorexka HOK

V3meHeHue arperatHblX COCTOSTHHI BemecTBa" https://m.edsoo.ru/ff0a86ae
29 OnexTpuzanus Tel. J{Ba poaa 3JIeKTpUUECKUX 3apsi/ioB 1
30 VYpok-uccienoanue "IneKTpu3aius T UHAYKIIUEH 1 1

IIPU COIPUKOCHOBEHUU"
31 BsaumonerictBue 3apspkeHHBIX Tenl. 3akoH Kynona 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a87e4

39 OnexTpuyeckoe mnosie. HanpsykeHHOCTh 3IEKTPHUECKOTO 1 bubnuoreka [JOK

noyst. [IpuHINT Cyneprno3uIuy AIEKTPUIECKUX TOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexktpuueckux 3apsaoB. DJIeMeHTapHbIN 1

3apsia. CTpoeHue aTtoma
34 [TpoBOTHUKY U JUAIEKTPUKU. 3aKOH COXPaHEHMS 1 bubnuoreka [JOK

AIIEKTPUUYECKOTO 3apsizia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1a4 Ha IPUMEHEHUE CBOMCTB JIEKTPUYECKUX 1 bubmuoreka [JOK

3aps10B https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUUYECKUH TOK, YCIOBHUS €0 CYIIIECTBOBAHUA. 1 bubnuotexa [JOK

M CTOYHHKH SJIEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleicTBHS 2IEKTPUUECKOT0 TOKA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

38 Ypok-uccienosanue "JleiicTBUE 3IEKTPUUECKOTO MO HA 1

MIPOBOJIHUKY U TUAJIEKTPUKH"



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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39 DNEKTPUYECKHA TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax 1 bubmorexa HOK
’ https://m.edso0.ru/ff0a9838
40 DeKTpuyecKas 1ernb U €€ COCTaBHBIC YacTH 1
41 Cuna toka. JlabopatopHas pabora "M3mepenue u 1 bubnmoreka [JOK
peryJMpoBaHHe CHJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 DnekTpuueckoe HanpspkeHue. Bonbtmerp. Jlaboparopnas 1 bubnmnoreka HOK
pabota "M3mepeHne U peryJupoBaHie HanpsKeHus" https://m.edsoo.ru/ff0a9e14
43 ConpoTuBieHHEe MTPOBOAHHUKA. Y IEIBHOE COMTPOTUBIICHHE 1 bubnmnoreka HOK
BEICCTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas padoTa "3aBUCUMOCTb 3JIEKTPHUUECKOTO
44 conp(I))THBJII)eHHs{pHpOBOILHMKa OT €ro JUINHEI pnﬂomazm 1 bubmorexa OK
. ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOI'0 CEUEHUs U MaTepualia
45 3aBUCHMOCTH CHJIBI TOKA OT HampsbKeHus. 3akoH OMa Jyist 1 bubmuotexa [JOK
ydacTka Ieru https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabota "HccrnenoBanue 3aBUCUMOCTH
46 CI/IJ'IBIpTOKf I/I,[[yII)I_[el“O yepes pefncmp OT COIPOTUBIICHUS 1 bubmorexa LIOK
’ o https://m.edsoo.ru/ff0aa04e
pE3UCTOpa U HAMIPSKEHUS Ha PE3UCTOPE
47 [TocnenoBarenbHOE 1 apauIETbHOE COETUHEHUS 1
MIPOBOHHUKOB
JlaboparopHas padoTta "IIpoBepka npaBuia cloXeHUs
48 H&HpSII))I(eHII)/Iﬁ l'I]fI))I/I HOCHC}I(I;)BaTeIJ)IBHOBPA COEIMHEHUH JIBYX 1 bubmmorexa LIOK
| https://m.edsoo.ru/ff0aaa58
pe3UcTOpOB
49 JlaGopatopHas pabota "IIpoBepka mpaBuia Jist CHIIBI 1 bubmuoreka [JOK
TOKa TP NMapayIeTbHOM COSAMHEHUN PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3a1ay Ha npuMeHeHne 3akona OMa st 1 bubnmoreka [JOK
Pa3IUYHOTO COSTUHEHMSI POBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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[xoynsa-Jlenna

https://m.edsoo.ru/ff0ab124

59 JlaGopaTtopHnas pabota "Onpenenenue padoThl U 1 bubmuorexa [JOK
MOIITHOCTH 3JIEKTPHYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
53 DJIIEKTPUUYECKHE 1IN U MOTPEOUTEIN AIEKTPUIECKOM 1 bubnmoreka [JOK
sHepruu B ObiTy. KOpoTKOe 3aMbIkaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
94 "DnexTpuueckue 3a§s{111>1. 3a;$[)KeHHI>Ie TeNa U uX 1 bubmmorexa LIOK
N N . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBUs. [TOCTOSIHHBIN 3NIeKTpHYECKUNA TOK"
KonTponbhas pabota no Teme "DneKTpuuecKue 3apsiabl.
55 3ap}I)Ir<)eHHLIe TIZJ'Ia U UX B3aHMozLeI710TBI:/I;1. HOCTO;II-E)HSI?I 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0abead
INEKTPUUYECKUN TOK
56 ITocTositHHBIE MATHUTHI, X B3aUMOICHCTBHUE 1
VYpoxk-uccnenosanue "M3ydeHue noyen mocTOSTHHBIX bubmuotexa [JOK
57 \ 1 )
MarHuTOB https://m.edsoo.ru/ff0ac3d0
58 MaruautHoe mmojae. MarauTHoe 1mojie 3eMIId U ero 1 bu6nuoreka [IOK
3HAYEHUE IS JKU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUIECKOT0 TOKA 1 bubmuorexa [JOK
MarHuTtHoe 1moJie KaTyliKi ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHne HMeKTPOMArHuTOB B TEXHUKE.
60 H§60paTopHa51 pa6(f)Ta "N3y4eHne NeHCTBUS MATHUTHOTO 1 bubmmoreia LIOK
. https://m.edsoo.ru/ff0ac74a
TIOJIST HA TIPOBOJIHUK C TOKOM
DNEeKTPOBUTATENh TOCTOSIHHOTO ToKa. Mcronb30Banue
61 JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U HA 1 bubmuoreka [JOK
tpancnopte. Jlaboparophast padota "KoHcTpyrpoBanue u https://m.edsoo.ru/ff0ac86¢c
n3ydeHue paboThl dJEKTpOABUTATENSA"
62 OmnbiTel @apazest. 3aKOH JIEKTPOMArHUTHOW UHYKIIUU. 1

[IpaBuio Jlenna



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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
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Onekrporerepatop. CriocoOb! MOTYyYEHUS IEKTPHICCKONR

63 SHEPruH. DIIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX 1
HMCTOYHHMKAX SHEPTUHU

64 [TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeEMe 1
"DNEeKTpUYECKHNE U MATHUTHBIC SIBIICHUS"

65 KonTponbhas pabota no Teme "DiekTpuueckue u 1 bubnmnoreka HOK
MarHuTHBIC SIBICHHUS" https://m.edsoo.ru/ff0acb14
PesepsHblil ypok. Pabora ¢ Texkctamu no teme "Temossie bubnmnorexka HOK

66 1
SIBIICHHSA" https://m.edsoo.ru/ff0acc5e

67 PesepBurlit ypok. Pabora ¢ TekcTamu 1o teme 1 bubnuoreka [JOK
"TIOCTOSIHHBII DIIEKTPHUCCKHI TOK" https://m.edsoo.ru/ff0acdc6

68 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ sIBIeHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
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9 KJIACC
Ne JJleKTPOHHBbIE HU(PPOBHIE
n/n Tema ypoka Komriecrso 06pa30§aTeﬂbmﬁe t[e)cypcm
4acoB
1 Mexanudeckoe ABHKEHUE. MaTepruaibHas TOYKa 1
5 Cucrema orcuera. OTHOCUTEILHOCTh MEXAaHUYECKOTO 1 bubnuorexa [JOK
JIBHKCHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHNE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBaomepHoe npsamonuneiiHoe npuwkenue. Cpeaass u 1
MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHetHOE PaBHOYCKOPEHHOE IBUKEHHUE. 1 bubnnorexka HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MIPSMOJIMHEHHOTO PABHOYCKOPEHHOTO 1
neuxeHus. ['paduk ckopoctu
JlaGopaTtopnas paborta "On JIEHUE YCKOPEHUS Tela
7 HpSZIZIBI:(fyCKOIIZGEEOM ;HI::IZ[;H; Hoe IZ:KJ(I)(I))I?Hoﬁ ) 1 BH6H_HOTeKa oK
TockocTH" https://m.edsoo.ru/ff0adbl18
8 CBobOonHoe magenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE nBUMXKEHME TTO OKpYKHOCTH. [lepuon n 1 bu6muoreka [JOK
yacToTa oOparieHus. JInHeiHas U yriaoBas CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LenTpocTpeMuTeNbHOE YCKOPEHHE 1
11 ITepssriit 3akoH HeroToHa. BexkTop cuitbl 1 ]P?:tlsgil;l/(r::.eelfjasi(.)rf/fane 612
12 Bropoii 3akon HeroTona. PaBHoelicTByto1mas cuina 1 bubmorexa HOK
https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3unus cui 1 bubmmoteka [JOK



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
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https://m.edsoo.ru/ff0ae982

14 Pemenue 3aa4u Ha mpuMeHeHne 3akoHOB HproToHa 1 bubmmorexa LIOK
A P https://m.edsoo.ru/ff0aeb6c
bu6nuoreka [IOK
15 C .3 r 1
uina ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna ynpyroctu» 1
17 JlabGopaTtopHnas pabota «OnpeneneHne KeCTKOCTH 1 bubnuotexa [HOK
P YKHHBDY https://m.edsoo.ru/ff0aee28
18 Cuna Themis 1 bubnnoreka IIOK
™ https://m.edsoo.ru/ff0af738
19 Pewenue 3anau no reme «Cuiia TpeHus 1 bubmmorexa LIOK
A P https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "Onpenenenue kodpduimenta bubmuoteka [JOK
20 1
TPEHHsI CKOJIbKEHHS" https://m.edsoo.ru/ffOaf8be
Pemenue 3amau nmo treme "3akous! Herorona. Cuita bu6mmoteka [IOK
21 1
ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuna TSKEeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. 1 bubmuoreka [JOK
YckopeHre cBOOOTHOTO TIaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnEe TET BOKPYT
23 rpaBUTallMOHHOTO 1eHTpa (ConHeYHas cCUcTeMa). 1
lanaktuku"
Pemenue 3agad mo teMe "Criia TSKECTH U 3aKOH but6mmoreka [IOK
24 1
BCEMHUPHOTO TSATOTEHHS" https://m.edsoo.ru/ff0af5f8
IIepBas kocmuueckas CkopocTs. HeBecomocTs u bubmuoreka [JOK
25 1
neperpy3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue marepuanbHOR TOUkH. AGCOIIOTHO TBEPAOE 1 bubmmoteka [JOK

Teno. PaBHoBecue TBEPAOIO Tela ¢ 3aKPEINIEHHON OCBIO

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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BpaLICHUS
27 MowmenT cwibl. LlenTp TspkecTn
28 Pemenue 3anau no teme "MomeHT cuibl. LienTp bubmmoreka [IOK
TSDKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME bubmuorexa [JOK
"MexaHudeckoe ABMXeHne. B3aumoaelicteue te" https://m.edsoo.ru/ff0b0408
30 KonTtponsHast pabora no Teme "Mexanudeckoe bubnmnorexka HOK
nBUXkeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. UMnynbsc cuiibl. 3aKOH COXpaHEHUs bubnmnorexka HOK
UMITyJIbCca. YIIPYroe u HeYIpyroe B3auMOICHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3anau no teme "3akoH coXxpaHeHMsI UMITyJIbca" BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koH(pepenius "PeakTuBHOE NBMXKEHHUE B IPUPOJIC U
TeXHUKe"
bubnmnorexka [HOK
34 Mexanudeckasi paboTa ¥ MOITHOCTb https:// m.edsc]fo.ru/ffObOa84
35 Paborta cuibl TSKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota «Ornpeaenenne padoThl CHUITBI
36 TPEHUs IPU PABHOMEPHOM JIBUKEHUU TeJa 110
TOPU30HTAILHON TOBEPXHOCTH
37 Cas13b sHepruu u padoTsl. [loTeHnmanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOU bubmmoreka [JOK
SHEpPIruu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlaboparopHas paboTa «/3ydeHne 3akoHa COXpPaHEHUS bubnmoreka [JOK



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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
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DHEPTUH» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMYKEHUE U €T0 XapaKTEPUCTHKU 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxarommue Koiebanus. BelHyKIeHHBIC KOTeOaHusl. 1 bubnmoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuii U Ipy>XKUHHbBIN MasiTHUKU 1
44 Ypok-uccienoBanue «3aBUCUMOCTb TIEpHOa KojieOaHnui 1 bubnuotexa [HOK
OT JKECTKOCTHU TPYKUHBI K MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaienue SHEPrUM IPU MEXAHHUECKUX KOJICOAHUAX 1
46 JlabopatopHas padota «OnpenereHne 4acToThl U 1 bubmmoreka [IOK
neproaa KojaeOaHui MPYKUHHOTO MasSTHUKAY https://m.edsoo.ru/ffOblaec
JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTH
47 nepH(I))I[a KIZ)H66§HHfI rpy3ar,) nozlfBemeHHoro K HUTH, OT 1 bubnuoreia LOK

Macchl rpy3a»

https://m.edsoo.ru/ff0b197a

48 Mexaunueckie BoJHBI. CBOMCTBA MEXAHUUYECKUX BOJIH. 1
IIpononbHbIE M TONEPEYHBIE BOJIHBI

Ypok-koHpepenius "MexaHnuecKkrue BOJIHBI B TBEPAOM

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b21fe

49 . 1
tene. CelicMUUYecKre BOJIHbI"
50 3Byk. PactipocTpaHenune u oTpaxxeHue 3ByKa 1
51 Ypok-uccnenoBanue "HabmtoneHne 3aBUCUMOCTH 1
BBICOTHI 3ByKa OT 4acCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUM 1
pE30HaHC
53 VYpoxk-koH(pepentus "YnpTpa3ByKk U HHOPaA3BYK B 1 bubnuotexa [JOK
NPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
94 [ToaroroBka Kk KOHTPOILHOM paboTe MO Teme "3aKOHBI 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

© MAQY I'umuasus Ne 86. PaGouas nporpamma y4yeoHoro npeamera «@usuka. 7-9 kjiaccoi»

coxpaHeHus. MexaHn4deckue KoueOaHus ¥ BOJTHBI'"

KoHnTtposbHast pabota 1mo Teme "3akoHbI COXpaHEHUSI.

https://m.edsoo.ru/ff0b25f0

= Mexanudeckue KojaeOaHus 1 BOJHBI"
56 DNEeKTPOMarHUTHOE MOoJ€e. DJIEKTPOMArHUTHBIE BOJIHBI bubmmorexa LIOK
https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
VYpoxk-konpepenuus "lkana 37eKTPOMarHUTHBIX BOJIH.
58 I/If:)nonbz,og)alfne I;JleKTpOMarHI/ITHHz BOJIH IS COTOBOM bubmmorexa LIOK
\ https://m.edsoo.ru/ff0b2fe6
CBSI3U
VYpoxk-uccnenosanue "N3yuenne cBONCTB
59 SHI;KTPOMaF:I[I/ITHBIX BOJIHy;I MOMOIIIbI0 MOOMIIEHOTO bubnuoreia LOK
https://m.edsoo.ru/ff0b2c6c
tenedona"
60 Pemenue 3amau Hauonpez[eneHne YaCTOTHI U JUTUHBI
AIIEKTPOMATrHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas npupoza ceeta. CKOpocTh CBETa. bubnmnoreka [JOK
BosHOBBIE CBOMCTBaA CBETa https://m.edsoo.ru/ff0b31d0
62 Ucrounuku ceera. [Ipsmonnnelinoe pacnpocTpaHeHHE bubnmnorexka HOK
ceera. 3armenus: Comnna u JIyHbI https://m.edsoo.ru/ff0b3658
63 3aKoH oTpaxeHus cBera. 3epkana. Pemienue 3aiau Ha bubnmnoreka [JOK
NPUMEHEHHE 3aKOHA OTPAKCHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHHS CBETa Bubmmorexa LIOK
https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHEe OoTpakeHue cBeta. Mcnonb3oBaHue
65 MTOJTHOTO Blj;fpeHHeroToprameHnﬂ B ONITHYECKUX bubmmoreia LIOK
https://m.edsoo.ru/ff0b3c5¢c
CBETOBOJAX
66 JlaGopaTtopHnas pabora "lccnenoBanue 3aBUCUMOCTH

yrja MpejoMJIeHHs] CBETOBOTO Jiyya OT yrJja MaJeHus Ha



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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nn

rpanuiie "BO31yX-CTEKIJIO

Ypok-koHpepenius "Mcnonb3oBaHuE OJIHOTO
67 BHYTPEHHETO OTPaYKEHUS: CBETOBO/IBI, 1
ONTUKOBOJIOKOHHAS CBS3b"

68 Jluna3el. OnTudeckas Cuiia JIMH3BI 1 Brubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne N300paXKeHUH B IMH3AX 1 bubamorexa LOK
https://m.edsoo.ru/ff0b444a
20 JlaboparopHas paboTa "Oj‘IpCI[eJ'IeHI/Ie (bOKyCIioro 1 bubnnoreka [HOK
PacCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTHH3HI" https://m.edsoo.ru/ff0b4206
71 Ypok-kordepennus "OnTHuecKue TMH30BBIE MTPHOOPHI" 1 ﬁigﬁ%ﬁ:ﬁsiﬂiﬁm 0a7e
bubnmnorexka [HOK
72 I'na3 kak ontuyeckas cucrema. 3peHue 1 https://m.e dsc]>lo.ru 1f0b4684
73 Ypok-koHpepentus "ledextsl 3penus. Kak coxpanuthb 1
3penue"
74 Paznoxenue 6enoro csera B cektp. OnbiTel HploTOHA. 1 bubnmnorexka HOK
CrnoxeHne CreKTpabHBIX BETOB. Jluciepcus cBeTa https://m.edsoo.ru/ff0c0f4c
5| coeras onotnp wsoonpitTn ipem spemeron i 1 biGiorera LIOK
HaOJTI0ICHHUH Yepe3 [[BETOBbIE (PUIBTPHI" https://m.eds00.M/ff0c0e2a
76 VYpok-npaktukym "BoiHOBBIE CBOMCTBA CBETA! 1
nucriepcust, uHTepdepennns u qudpakuus”
77 OmneiTel Pezepdopaa v rmiianerapHasi Moiesib aToMa 1 ﬁggi;ﬁé;ii?ﬁl £f0c12a8
78 [Toctynatel bopa. Monens aroma bopa 1

79 Ucnyckanue u nornouieHue ceera atomoM. KBaHTEI. 1

Bbubnuoteka LIOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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JInnelyaTeie CIIEKTPBI

https://m.edsoo.ru/ff0cl144c

80 Ypok-nipaktukym "HabnroaeHne ciekTpoB uCycKaHus" 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c1550
81 PagnoaxTuBHOCTE U €€ BUABI 1 bubmorexa LIOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas mojens 1 bubmorexa [OK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIC MpeBparieHus. F30Tomns 1 bubmorexa [IOK
https://m.edsoo.ru/ff0clal4
Pemenne 3agau mo teme: "PagnoakTUBHEIC bubnnoreka IIOK
84 1
npeBparieHus" https://m.edsoo.ru/ffOclb4a
85 [lepnon nonypacnana 1
Ypok-koH(pepeHntus "PagunoakTBHBIC U3ITYYCHHS B bubmuoteka [JOK
86 1
NPUPOJIC, METUITMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHbie peakuu. 3aKOHbI COXpaHEHUS 3apsSJ0BOIO U 1 bubnmnorexka [HOK
MacCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX siiep. CBSA3b MacChl U YHEPTUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0cld7a
89 Pemenwue 3a1au o Teme "Snepubie peakiyun” 1
90 Peakuuu cunrtesa u nenenus suaep. Mictrounuku sHEpruu 1 bubmuoreka LJOK
CouHiia u 3BE311 https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepennus "Anepuas suepretuka. JlencTeus 1
paZOaKTUBHBIX U3NyYEHUH HA KUBbIE OpraHU3MBbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe BuGnmorexa LOK
92 "DIIEKTPOMarHUTHOE TOJIe. DICKTPOMArHUTHBIC BOJTHBI. 1

KsanrosBrie sBienus"

https://m.edsoo.ru/ff0c223e



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
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
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KonTtponpsHas pabora no Teme "DIEeKTpOMarHuTHOE TOJIE.

93 1
DJeKTpoMarHuTHeIe BOJHBI. KBaHTOBBIC siBieHUS"
94 [ToBTOpenue, 0600meHUE. JTabopaTopHbIe pabOTHI IO 1 bubmuorexa [JOK
Kypcy "Bzaumopeiictsue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTopenue, 0600mIeHNE. Peienne pacueTHbIX U 1 bubmmoreka [IOK
Ka4eCTBEHHBIX 3a1a4 110 TeMme "TeruoBsie mpouecch” https://m.edsoo.ru/ff0c2572
IToBTOpenue, 06001eHNEe. Penenne pacyeTHRIX U
96 KaqGCTII)seHHHx 3a112111111 o Teme "KII/I I')[eHJIOBI)IX 1 bubmorexa OK
on https://m.edsoo.ru/ff0c2a22
JBUTATEICH
97 [ToBTOpEeHME, 0000IICHUE. PerieHre pacueTHbIX U 1 bubnmnoreka HOK
KavecTBeHHbIX 3a1a4 1o Teme "KITJI anekTpoyctaHoBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTrOopenue, o6o0menue. JlabopaTopusie pabOTHI 11O 1 bubmmoreka [LIOK
Kypcy "CBeToBbIe siBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menHue. Pabota ¢ Tekctamu o Teme bubnmnorexka HOK
99 1
"3aKOHBI COXpAaHCHHS B MEXaHHUKeE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6ob6menue. Pabota ¢ Tekctamu mo Teme 1 bubnmnoreka [JOK
"Konebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06061meHue. PaboTa ¢ TekcTamu no Teme 1 bubnmnorexka [HOK
"CBeToBbI€e sIBICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6meHue. Pabota ¢ Tekctamu o Teme 1
"KBanrtoBas u siiepHas puzuka”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®uswnka, 7 knacce/ [lepoimkuna A.B., OOIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerienner

» ®usnka, 8 xkinacce/ [lepsimkun A.B., O0IIECTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

» ®usmka, 9 xnacce/ [lepsimkun A.B., I'yrauk E.M., O0mecTBo ¢ orpaHU4eHHON

0TBETCTBEHHOCTHIO «JIPODA»; Akimoneproe oduiectBo «M3narensctBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

* Meroauuckoe nmocobue k yueouunky A.B. [lepeimknna ®usuka, 7 kinacce /Ounonosud H.B.,
OO011ecTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «IPODAY.

* Meroauuckoe nmocobue k yueouuky A.B. [epeimkuna ®usnka, 8 kinace /Ounonosud H.B.,
OO011eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODAY.

* Meronnuckoe nocobue k yueoHuky A.B. Ilepoimkuna ®usnka, 9 knace /I'yrauk E.M.,

Uepnnkosa O.A., O0111ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

* bubnmuoreka [JOK  https://m.edsoo.ru

» ®usuka, 7 knacc, DI'AOY IO «Axkanemuss Munnpocsemenus: Poccumy»
» ®usuka, 8 kiacc, PI'AOY 110 «Akagemuss Munnpocsenienust Poccum»

» ®usuka, 9 kiacc, PI'AOY 110 «Akagemuss Munnpocsenienust Poccum»



© MAQY I'mmuasust Ne 86. PaGouasi mporpamMma y4ye6Horo npeamera «®@usuka. 7-9 kiaaccbi»



