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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHMsI COCTaBieHa Ha
OCHOBE TOJIOXKEHUI U TpeOOBaHUU K pe3ylibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydéroM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENuu mnpenojaBaHus y4eOHOTO
npeamera «Pu3mnka.

Copmepxanne  mporpaMMbl 1o (U3MKE ~ HampaBlieHO  Ha  (OpMHpOBaHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3aluio H3ydyeHus (U3HKU Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO K T1IaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOy4YeHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesicHre y4yeOHOro mMaTepualia 1o rojam
oOyuenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIEeI0BaTeIbHOCTh W3YUEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO3aHUU paboyeli MporpaMMsbl 1o y4eOHOMY MpPEAMETY.

®u3znKa SBISAETCA CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YU4EOHBIX IPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMuel M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEeNOCTaBiIsieT HauOojee siICHble OOpa3lpl MPUMEHEHHs HAy4HOTO MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe Yy
oOyJaromuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTBD:

e HAYYHO OOBSCHATH SIBJICHUS;

e OIICHUWBATh U MOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEIOBaHUS;

e MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaTh HAy4YHBIE JOKa3aTelIbCTBA IS
MIOJIy4€HUS BBIBOJIOB.

[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPEIEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepanuu, peamu3yrolmIMX OCHOBHBIE 00I111€00pa30BaTENbHbIE IPOrPAMMBL,
yrBepxkaA€HHON pemenneM Komernn MunncrepctBa npocsemenus Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyyenus pU3NKH:

e TMpuoOpeTeHHe HHTEepeca M CTpeMJIEHHs] OOydyaroluxcsi K HaydYHOMY H3YYEHHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHHA U (HOpMUPOBAHHE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs OCHOB CTPOCHHS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHUE NPEICTABICHUN O pOiM (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

e pa3BUTHE IPEACTaBICHUN O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaIbHOMN
JeSITeIbHOCTH, CBSA3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMy O0yYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTiwkeHnne STHX Ieneil mporpamMmbl 1O (M3MKE Ha YPOBHE OCHOBHOIO OOILEro

o0Opa3zoBaHus 00eCIIeUnBACTCS PEIICHUEM CIICAYIOINX 3a1aY:



e mpuoOpeTeHHe 3HAaHWK O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHHYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e mpuOOpeTeHHE YMEHUW ONUCHIBATH UM  OOBACHATH (UINYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

e OCBOCHHE METOJIOB PEIICHUs TMPOCTCUIINX PACYETHBIX 3a/lad C HCIIOIH30BAaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBINOJTHSATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTAJbHBIE MCCIEAOBAaHUS C MCIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e oOcBOeHHE NpUEMOB paboThl ¢ uHPopManueill (U3MUECKOTO COAEPIKAHUS, BKIIOYAsS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHaIu3 W KPUTHUECKOE
OlICHUBaHKE WH(OPMALINU;

e 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHUIX (PU3MUECKOI HAYKH.

Ha u3yuenune ¢usuku (6a30BbIii ypOBEHBb) HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUsA
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellel0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno Gpusnke nepeyeHs J1adopaTopHbIX paboT U OMBITOB HOCHUT
peKOMEHIaTeNbHBI XapaKTep, Y4UTENb JIelaeT BbIOOp MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YYETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4aromInXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa 1o (hu3uKe.



COJAEP/KAHUE OBYYEHUA

7 KIIACC

Pa3nen 1. ®us3uka u eé poJib B IO3HAHMU OKPY:KAIOLIEr0 MUPa.

®usnka — Hayka o npupoje. SBnenus npupoasl. Ousnyeckue sABICHUA: MEXaHUYECKUE,
TEIJIOBBIC, SJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenue ¢Gusnueckux BeauuuH. Du3nyeckue MNpUOOpHI.
ITorpemnocTs M3MepeHui. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METO/I TMO3HaHUs: HAOJI0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABMXKEHHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, oObsAcHeHue HalOmogaemMoro spiaeHus. Onucanue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, AJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®dusnueckue nMpuOOPHI U MPOIEaAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U LU(POBBIM

npudopom.

Jlabopamopuwsie pabomot u onvimeul.

OmnpeneneHne EHbI JSICHUS KAl H3MEPHUTEIHLHOTO TPHOO0pA.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
W3mepenne temrepaTypbl MNpH TOMOIIM KUAKOCTHOTO TEpPMOMETpa M JaT4YHKa
TEMIIepaTyphl.
6. IlpoBenenue wuccienoBaHUS MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIApUKAa,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA MYCKAa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONBITHI, J0Ka3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JABWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTaIIuYecKux) Ted. B3auMocCBs3b MEXIy CBOMCTBaAaMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne 6pOyHOBCKOTO JIBHXKEHUSI.

2. HaGmoaenue nuddysuu.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ormenka quaMeTpa aToMa METOJIOM PAZIOB (C HcTob3oBaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanudeckoe naBmkeHue. PaBHoOmMepHOe W HepaBHOMepHOe ABMkeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenne wHepuMH. 3aKOH WHEpUUH. B3amMoaencTBUE Tel KAk MPUYMHA HU3MEHEHUS
CKOPOCTH JIBIDKEHHs Tell. Macca kak Mepa wHepTHocTH Tena. [lmotHocTh BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumopeucTBusi Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHE TATOTeHHs W cuia Tspkectr. Cuna
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TSKECTH Ha JIpyrux miaHerax. Bec tenma. HeBecomocth. ClrioxkeHue Cuil, HampaBICHHBIX IO
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHUE IMOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCcKoro IBUKEHUS Tela.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburoneHue sBjaeHUS] MHEPLUH.
Habmroienue n3aMeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue mMacc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. OrmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIXKEHUS (LIapuUKa B HKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiajiee).
2. Ormpexnenenue cpeaHell CKOPOCTH CKOJBKEHHUS OpycKa WM MIapHKa [0 HAKJIOHHOMU
IJIOCKOCTH.
3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.
4. OMbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMariii) Mpy>KUHbI OT
MPUIIOKEHHOMN CHIIBI.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nes 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUUCHUS JaBieHus. Jlapienue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TeEIAMU, KUAKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3TYLIHOU
obonouku 3emmu. OmnbiT Toppuyernnu. M3mepeHue atmMocepHOro NaBiIeHHS. 3aBUCUMOCTD
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

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

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATypBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIIKMBAIONICH CHJIBI OT O00BbEMa TOTPYKEHHOM dYacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. YcnoBue mIaBaHMs TeJ: IUIABaHUE WM TMOTPYKEHUE Tell B 3aBUCHUMOCTH OT
COOTHOILIEHUS TNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccrnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00BbEMa MOTPYKEHHOW B YKHIKOCTH
YacTH Tea.

2. OmnpeneneHre BBITAJKUBAKOLIEH CHIIbL, JEHCTBYIOIIEH HA TeENO, MHOTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOIIECH CHJIBI, JEHCTBYIONIEH Ha TeEJIO B
JKUJKOCTH, OT MACCHI TeJa.
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4. OnbIThl, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHUJIbI, IEUCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPYKEHHOMN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHME JIOAKA M OIpEACICHUE €€
IPY30I0ABbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHetmueckas W noreHuuanbHas dHeprus. [IpespaineHue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHNU3MOB.

Jlabopamopnwsie padbomot u onvimol.

1. Ompenenenrie paOOTBl CHUIIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUU Teja II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycia0BUI paBHOBECHUS pblyara.

3. H3smepenune KIIJl HaKIOHHOM MJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPIHUH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOW TEOpUU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aTOMOB UM MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHUI BemecTBa. Kpucraminyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUAKOCTEH U TBEPBIX TEJl HA OCHOBE MOJIOKECHUIA
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CMmauuMBaHWEe M KanWwUIApHbIE sBiIeHUs. TeruoBoe
pacuImpeHme u cxxartue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBW)XEHHUS YacCTHLL.
Buaytpennsass osHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH OJHEpPruu: Tervionepeaadya u
coBeplreHre paboThl. Buapl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. 1e€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIIECTB. YelbHas TemioTa IuiaBieHus. [lapooOpasoBanune u konjaeHcanus. VMcmapeHue.
Kunenue. YnaenbHas TermioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TeMIepaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmuner pabotel TemnoBeix aABurareneit KIIJ[ temmoBoro nBurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmronenue siBeHn cMaurBaHUs ¥ KaMWUISIPHBIX SBICHUH.

HabGnronenue TenioBoro paciimpeHust Tel.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Tenonepenaun.

OxJaxieHue Ipyu COBEPIICHUH paOOTHI.
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9. HarpeBanue npu coBepiieHHH paOOThl BHEITHUMHU CUIIAMH.
10. CpaBHEHHUE TEIJIOEMKOCTEN PA3IMYHBIX BEIIECTB.
11. Habmroenuie KuneHus.
12. HabGmroeHre nocTosHCTBA TeMITEpaTyphbl P IJIaBJICHUU.
13. Mojenu TemIoBbIX IBUraTeNeH.
Jlabopamopuwvie pabomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.
OneIThI, AEMOHCTPUPYIOINME 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAXKICHHUS.
6. IIpoBepka THMNOTE3bl JIMHEWMHOW 3aBUCUMOCTH [UTMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmroneHue u3sMeHEHMs] BHYTPEHHEH 3HEPIUM Tejla B pe3ysbTare TeIUIoNepenadu U

paboThl BHEIIHUX CHIL

8. HccnenoBaHue siBI€HUS TEIJIOOOMEHA IIPU CMELIMBAHUU XOJIOJHON U TOpsiueii BOJIBI.

9. OmpeneneHue KOIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM MpHU TEIIOOOMEHE ¢

HarpeThiM METAITIMYECKUM LIUITUHAPOM.

10. OnpeneneHue yaeabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npoiiecca uCapeHus.

12. OnpeneneHue OTHOCUTEIBbHOM BIQXKHOCTH BO3/1yXa.

13. OmpeneneHue yAeabHOM TEIUIOTHI IIJIaBIEHUS JIbJa.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja aeKTpUYECKUX 3apsiioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TeJl OT BEIUYUHBI
3apsJI0B U PacCTOSTHUSL MEX]Ty TEIaMH).

Onexkrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nons. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu aieKTpudecKux 3apsIoB. ODJIEMEHTApHBIA dJeKTpuueckuil 3apsan. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKUH TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUUYECKOTO TOKA. McTouHuKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ras3ax.

Onektpuueckasd uenb. Cuna Toka. OJnekTpuuyeckoe HampspkeHue. ConpoTHBIIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHHME BellecTBa. 3akoH Owma Uil ydacTka LEMH.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3JEKTPUYECKOro Toka. 3akoH J[xoyns—JIenua. DnexTpuyeckue nemnu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoeE mosie
AIIEKTPUYECKOr0 TOKa. [I[puMeHEHNEe 27IEKTPOMarHuToB B TEXHUKE. J[eficTBME MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO Toka. lMcmonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Oneitel @apaned. SBnenuwe  snexkrpomMarHuTHOM  wHAYKIMH. [IpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MONyYEHHs] 3JIEKTPUUECKOM HHEpruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

vk wnN

1. OneKTpu3auus Tell.

2. /IBa pona ieKTpUUECKUX 3apsiiOB U B3aUMOJIEHCTBUE 3apSKEHHBIX TEIl.
3. YCTpOHCTBO M ICMCTBHE JIEKTPOCKOIIA.

4. DNEKTpOCTaTUYECKas MHAYKLHS.



3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.
[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.
M CcTOYHNKH TOCTOSTHHOT'O TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

. DJNEKTPUUYECKUI TOK B )KUIKOCTH.

. I'a30BBbIii pazpsa.

. I3MepeHue cuiibl TOKa aMIIepMETPOM.

. 3mepenue 31eKTpuuecKoro Hanps>KeHUsl BOJILTMETPOM.

. PeoctaT u Mara3uH conpoTHBIIECHUMN.

. BzanmopaencTBre NOCTOSHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ieJICHHs TOJIFOCOB MarHUTa.

. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnsIT Opcrena.

. MarauTtHoe mnoJje Toka. DJIeKTPOMAarHur.

. JelicTBME MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUs 31€KTPOMarHUTHON MHYKIUU.

. Onbrter @apages.

. 3aBUCUMOCTD HaIlpaBJI€HUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BOSHUKHOBEHUSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.
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9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 1O HAOJIIOAEHUIO SJIEKTPU3ALUU TeJl HHAYKLIUEH U IPU CONTPUKOCHOBEHUU.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.
COopka u mpoBepKka pabOoTHI JEKTPUIESCKON SN IIOCTOSTHHOTO TOKA.

W3mepeHne u peryaupoBaHUe CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

OneITbl, JEMOHCTPUPYIOLUIME  3aBUCUMOCTH  JIEKTPUUYECKOTO  CONPOTUBIIECHUS
MIPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIA U ITONEPEYHOr0 CEYEHUs U MaTepHara.

[TpoBepka mnpaBwila CIIOXKEHHS HANPSHKEHUM INPU IOCIEN0BAaTEIBHOM COECIUHEHHUU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuiIa AJIsl CUIIBI TOKA IIPH NTapaAJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYILIET0 YEPE3 PEIUCTOP.

OmnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMMOCTH CHUJIbI TOKA, WAYIIETO Yepe3 JaMIOUKy, OT HaIlpsHKEHUS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOIO B3aMMOJEMCTBHS IOCTOSHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOrO TMOJISI MOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pa3elIeHuN.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHIIBI B3aUMOJIEHCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

N3y4eHne neficTBUSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

KoncTtpynpoBanue u nusydenue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBUurarenbHol yCTaHOBKH.

OnpITHI IO MCCIENOBAHUIO SBIICHUS AJIEKTPOMArHUTHOM HMHIYKIUHU: HCCIIEOBaHHE
M3MEHEHUH 3HAYEHMsI U HAaIPaBJIECHUS MHAYKIIMOHHOIO TOKa.

9 KJIACC



Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBH)KEHHUs. PaBHOMEpHOe IpsMOIMHENHOE nABMXKeHHEe. HepaBHOMepHOE
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHHH.

Yckopenue. PaBHoyckopeHHOe npsMonHelHoe aBrkeHne. CBoooaHoe maaeHue. OmnbIThl
INaynnes.

PaBHOMepHOE NBHXKEHHE MO OKpyx)HOcTU. [lepuon m uvactora oOpamenus. Jluneinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon HeroTona. Bropoii 3akon Herorona. Tperuii 3akon Hprorona. [lpunimn
CYNEPIIO3ULUHU CUIL.

Cwia ynpyroctu. 3akoH ['yka. Cwiia TpeHHs: cujla TPEHUS CKOJIBKEHHMS, CHUJIa TPEHHS
MIOKOSI, IPYTHUE BUJIbI TPEHHUS.

Cuna TsKECTH W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpPEHHE CBOOOJHOTO NaJCHUS.
JBuxenne 1uianer Bokpyr Comnua. IlepBas kocmuueckas ckopocTh. Heecomocts u
neperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpaieHus. MomeHT cuibl. L{eHTp TshkecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE IBUKEHHE.

Mexanudeckasi pabora U MOUIHOCTh. PaboTa cui TsDKeCTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIManbHas SHepPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3HEprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. Habmronenne MeXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBLHO Pa3HBIX TeNl OTCYETA.

2. CpaBHeHME NyTe€H U TPAEKTOPUU IBMKEHUSI OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJl OTCUETA.

H3mepeHune ckopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habmronenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.

HaOnronenne MexaHMUECKUX SBJICHUN, IPOUCXOAIIUX B cucTeMe oTcuéra «Tenexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOuHeTa PU3NKHU.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TENNA U ACUCTBYIOLIEH Ha HETO CUIIBIL.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJEHCTBUM TE.

9. l3MeHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummynbca Npu B3auMOIEHCTBUH TEJI.

11. IlpeoOpa3oBaHus SHEPTUH MTPHU B3aUMOICHCTBUHU Tell.

12. CoxpaHEHHE NMITYJIbCA IIPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMITyJIbCca IPU aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabmoneHne peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHHEe MEXaHUYECKON 3HEPTHH ITPU CBOOOIHOM Ma/IEHUH.

16. CoxpaHeHue MeXaHWYeCKOW SHEPTUH MPH JABMKEHUU TeJla MO IeUCTBUEM IPYKHUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyupoBanue TpakTa JUisi pa3roHa M JajdbHEHUIEro paBHOMEPHOIO JBUKEHUS
IApUKA WK TEIEKKH.

2. OrmpeneneHue cpeaHe CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKEHUS ILIapUKa I10
HAKJIOHHOM INIOCKOCTH.

3. OrmpezneneHue YCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBUXKEHUHU 0e3
Ha4yaJbHOW CKOPOCTH.
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10.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadaabHOU
CKOPOCTH ITyTH OTHOCSTCS Kak psi HEYETHBIX YHCET, TO COOTBETCTBYIOILHUE
IMPOMECIKYTKHU BPEMCHU OUHAKOBLI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI HOPMajbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenue KECTKOCTU PY>KUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM JABIDKCHHUH Teja II0
I‘OpI/I3OHTaJ'IBHOﬁ TTOBCPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH TNPH HOABEME Ipy3a C HCHOIB30BAaHHEM
HCIIOABMIKHOI'O U ITIOABHUXKHOI'O 0JI0KOB.

11. M3y4deHue 3aKkOHA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckue KoJ1e0aHUSA U BOJIHBI.

Konebatenbnoe npmwxenue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUil: Mepuojl, 4acTora,
aMmIMTyna. Marematudeckuil W NPY)KMHHBIA MasTHUKW. lIpeBpamieHune sHeprum npu
KOJIe0aTEIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Beinyxennsie konedanus. Pesonanc. Mexanndeckue BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJAHBI. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOnronenue xoneGaHui Tes M0 1eHCTBUEM CHUJIIbI TSDKECTH U CHJIBI YIIPYTOCTH.
2. HaGmronenue koneOaHui rpy3a Ha HUTH U Ha IIPYXKHUHE.

3. HaOmoneHue BbIHYX/IEHHBIX KoJeOaHUM U pe30HaHca.

4. PacnpocTpaHeHue NPOJI0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaOmoneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTUYECKUH pPE30HAaHC.

Jlabopamopuvie padomol u onvimel.
1.
2.
3.

7.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcronb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM

CBsI3H.

Ornpezenienre 4acTOThl U IEPHO/Ia KOJICOaHU MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acTOThl U Neproia KojaeOaHui Mpy>KUHHOTO MAasTHHUKA.

WccnenoBanue 3aBUCMMOCTH TepuoAa KOJeOaHHWI MOABEHNICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

WccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJIEOAHHUM MPY>KUHHOTO MasSTHHUKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH TE€pHOJa KOJeOaHUN Tpy3a, MOJBEHICHHOTO K HHUTH, OT
Macchl rpys3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh IepHofa KojeOaHUH MPYKUHHOTO
MasTHHKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.
Jlabopamopuvie pabomul u onvimel.
1.
Pa3znea 11. CBeToBLI€e IBJICHHUS.

JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsMonuHEtHOE pacnpoOCTpaHEHUE CBETA.

3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.



ITpenomiienue cBera. 3aKoH mpenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpakEHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPaKEHUS B OIITUYECKHUX CBETOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnTHueckass cucreMa (oToanmapaTa, MHKPOCKOINA W
Tesneckona. I’ a3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenne 6enoro ceera B ciekTp. OnbiTel HetoToHa. Cl0XKeHne CIeKTPaTbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[TpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xon tyueit B coOMparomei Junse.

XoJ1 1y4deil B paccenBaroleu JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riasa.

11. Pa3noxeHue 0e10ro cBera B CIIEKTP.

12. [lomyueHnue 6eoro cBera MpH CI0KEHUU CBETa Pa3HbIX L[BETOB.
Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOI'O JIy4a OT yIJla MaJeHusl.
2. M3yuenue xapakTepuCTHK U300pa)KeHUs IPeAMETa B IIJIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIIEHHSI CBETOBOTO Jiyda OT yrja MaJeHHs Ha
IPaHULIE «BO3YX—CTEKIIO».

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUJIBI COOMpArOILEH TNH3BI.
OnBbITHI MO Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHHHM Yepe3 IIBETOBbIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBaHThl. JInHEHUYaThIe CIEKTPHI.

PanuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO spa.
Hyxnonnas wmopgens atoMmHoro szapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakuMy. 3aKOHbI COXPAHEHHs 3aps0BOIO U MAacCOBOTO YHMCE. DHEPIHsl CBA3U
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumu cuHTte3a u geneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3 L.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrnexTpbl pa3Iu4HbIX ra3oB.

CnekTp Bojopoaa.

Habmionenue TpexoB B kamepe Busbcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyISHHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MIPOAYKTOB.

JIaﬁopamopubw pabomwt u onvimol.

1. HaOnronenue CIUTOMIHBIX M TMHEHYATBIX CIIEKTPOB U3ITY4EHHUS.

2. HccnenoBanue TpPEKOB: HM3MEpPEHUE SHEPTUM YaCcTULBI 1O TOPMO3HOMY IYTH (IO
¢dororpadusm).

3. UM3mepenue paguoakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.
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[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH JJIs  CUCTEeMaTH3allMu U
0000IIeHHUsT IPEMETHOTO COJICPIKAHMSI M OTIBITA IEATEILHOCTH, IIPUOOPETEHHOTO TIPU U3YYCHHUU
BCETo Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[lpy wW3ydYeHUM [AHHOTO MOJYJS PEATM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OO0ECIEYMBACTCS JOCTHDKEHHUE MPEIMETHBIX |
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs, (POPMHUPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB WCCICIOBAaHHS SIBICHHW MPUPOIbl U TEXHHKH,
OBJIQJICHUE YMEHHUSAMHU OOBSICHATh (UIUYECKUE SIBICHHUS, NPUMEHSS IOJTYy4YEeHHBIC 3HAHMS,
pemarh 3aJa4i, B TOM YHCJIE KAYECTBEHHBIC U SKCIIEPUMEHTAIIbHBIC.

[IpuHIMIINAIBHO AeATEIbHOCTHBIA XapaKTep JaHHOIO pas3zelia pealusyercs 3a C4ET TOro,
YTO 00YYarOIIUECs BHIMOIHSIIOT 33JJaHHs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUW PAacliO3HABATh U HAYYHO OOBSACHATH (PU3HMUECKUE SIBICHUS
B OKpYJKaroIIel MPUpPo/Ie U MOBCETHEBHON YKU3HU;

UCTIOJIb30BaTh HAYYHBIE METOJbI MCCIEeIOBAaHUSA (PH3MUECKUX SIBICHUH, B TOM YHCIE IS
NPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HamOOJIee BAKHBIX TOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HapuMep, MPAKTHYECKOTO HCIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPrHMH Ha OCHOBE
3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne QuU3MKKM Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HAMpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuatomerocst 6yayT c(hopMUpPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTAaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— MposBJIEHHE UHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHMIO POCCUMCKOH (hrnznueckoi
HayKH;

— IIEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3HKOB;

2) rpaJaaHCKOro0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAUYUMBIX U dTHYECKUX
Ipo0JIeM, CBA3aHHBIX C NPAKTUYECKUM IPUMEHEHNUEM TOCTHKEHUN (PU3UKY;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

— BOCHPUATHE ACTETHUECKUX KadyecTB (hU3MUYECKON HayKH: €€ TapMOHUYHOIO IOCTPOEHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

— pa3BUTHE HAYYHOMU J1I0003HATEIBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

— OCO3HaHME LEHHOCTH 0e30MacHOro o0pasza *HM3HM B COBPEMEHHOM TEXHOJOIMYECKOM
MHUpE, BaXXHOCTH MpaBWil OE30IIaCHOrO IOBEAECHUS Ha TpaHCIOpPTe, Ha J0porax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

— c(OpMHPOBAHHOCTh HaBbIKa pe(IeKCUH, TPU3HAHKUE CBOETO MpaBa Ha OUIMOKY M TaKOTro
e MpaBa y Jpyroro 4ejioBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTUBHOE y4yacTHE€ B PEIICHUH MPaKTUYECKHUX 3aJad (B paMKax ceMbU, 00pa3oBaTeNbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAIbHOW HAaIpaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

— UHTEpEC K MPaKTHUYECKOMY U3yUEHUI0 Tpodeccuil, CBSI3aHHBIX C PU3UKOIL;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA:

— OpHUEHTalusi Ha MNpPUMEHEHHE (PU3MYECKUX 3HaHMM Ui pelleHus 3agad B o0nacTu
OKpY’Karolllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM UX BO3MOXKHBIX MOCJEICTBUMN
TUISL OKPYKAIOLIeW Cpenbl;

— OCO3HaHHKE TTI00aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOieM U MyTeil UX pelIeHMs;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

— MOTpeOHOCTh BO B3aUMOACWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUI M IMPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;

— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— noTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHHWM, B TOM uucie (OPMYyITUPOBATH HIEH,
MTOHSTHS, TUTIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

— 0CO3HaHME Ae(UITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH (PU3UKY;

— IUTAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;

— CTpeMJICHUE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBAa U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OIIGHKa CBOUX JIEHCTBUH C y4€TOM BIMSHUS Ha OKPYXKAIOIIYIO Cpery, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.



METAINPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBOoeHMs NporpaMMbl 10 (HU3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEJIbHbIC YHHMBEpCAJIbHble Yy4yeOHble JACHCTBUS, KOMMYHUKAaTHUBHbIC
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue geiicTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBHEKTOB (SIBJICHUI);
yCTaHaBJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCH(HUKAIIMK, OCHOBAHUS JJIs1 00001IeH s
Y CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PacCMAaTPUBAEMBIX (DaKTax, HaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITH NIPUYHHHO--CJICICTBEHHBIC CBS3M IMPU H3yYCHUM (PU3UUYCCKUX SIBICHUA WU
MIPOLIECCOB, JI€JIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX U HWHAYKTHBHBIX
YMO3aKJIFOU€HHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NYECKUX BETUYHH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus yueOHoOW (u3uueckod 3amauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEUICHHs, BHIOOp Hamboyiee MOIXOMSIIETO C
y4€TOM CaMOCTOATEIbHO BBIIETICHHBIX KPUTEPHUER).

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATENBCKUI HHCTPYMEHT IMO3HAHUS;

MPOBOJIUTh IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY OMbIT, HECJIOMXHBII
(GU3HYECKUI IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
OLICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAINIO, MOTYYEHHYIO B XOJ€
WCCIIETOBAHUS UJIN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYyIUpOBaTh O0OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOICHUSI, OTIBITA, UCCIIEAOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKKeE
BBIJIBUTATh MIPEIOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTBHl U 3alpoChl NpU IMOUCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
AHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO PA3ITUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaIbHYIO (OpMYy MpeAcTaBiIeHUus HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaEMbIe 3aJaud HECIOKHBIMH CXEMaMM, JAMarpaMMaMy, HHOMN
rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

B XoJe OOCyXIeHHs Y4eOHOTro Mmarepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKJIaeMO TeMbl M BBICKa3bIBaTh UJIEH,
HalleJICHHBIC Ha PElIeHHUEe 3a/1a4d U MMO/IIepKaHue 0JIaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
OOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

HY6J'II/I'-IHO OpeaACTaBIATh PE3YIbTATBI BBITTOJIHEHHOI'O (1)I/I3I/I'-ICCKOFO OIIbITa
(9KCcIIepUMeHTa, UCCIeI0BaHts, IIPOEKTA);

MOHMMATh U MCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHIYaJbHON pPabOTHI
IIPY PELICHUH KOHKPETHOH (pu3nueckoit mpoOaeMsl;

MNpUHHUMAThL LCJIU COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATH }16171CTBH$[ no eé
JOCTIDKEHUIO: PACIpeesIAiTh POJIM, 00CYKAAaTh MPOLECCH U Pe3yIbTaThl COBMECTHON
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;



BBINOJIHATh CBOIO 4acTh Pa0OTHI, JOCTHrasi KaueCTBEHHOTO pe3yJbTara IO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JECHCTBUS C APYIMMHU YWICHAMU KOMAH/Ibl;
OLICHMBATh KA4eCTBO CBOETO BKJIaJAa B OOMUI TNPOMYKT 1O KPUTEPHUSM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUS.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOUUX IS pEIIeHUs
(bu3n4ecKux 3HaHUM;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX IMPUHATHS pEIICHUN (MHIUBUAYAIbHOE,
IPUHATHE PELICHUS B IPYIIE, IPUHATUE PEIIEHUH IPyNIoi);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIIeHUs (PU3MUECKOW 3aJaud WM IJIaHa
UCCIIIOBaHUs C Y4ETOM MMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬁMOKOHTpOJIb, IMOIMOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IIpeJyUlaraTh IIaH €€ U3MECHEHMUS,

OOBSACHATh MPHUYMHBI JOCTH)KEHUSA (HEOOCTHIKEHMSI) pe3yJIbTaTOB JESITEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJI BBIIOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WJIM HPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, W3MEHMBILUXCS
CUTyallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUIM;

CTaBUTH Ce0s1 HA MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa MM AUCKYCCHM HAa HAYYHYIO
TeMy, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro;

pU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peUeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYYAOLIUXCS YMEHHIA:

UCIIONIb30BAaTh MOHATHS: (U3MYECKHEe U XUMHUYECKHE SBJIEHMs, HaOII0JeHHE,
HKCIEPUMEHT, MOJIeb, TUIOTE3a, CAUHMIBI (PU3MUECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHUUECKOoe
JBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  NPSMOJIUHEHHOE),  TpaeKTopHs,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIacTUYECKasl), HEBECOMOCTD,
COOOLIAOIIUECS COCYIbI;

pasznuyaTh sBieHus (quddy3us, TENI0BOe ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tel, paBHOBECHE
TBEPABIX TN C 3aKpeIyIEHHOW OChI0 BpalleHMs, Iepefada JaBleHUs TBEPIbIMU
TEeJIaMU, KUAKOCTSMH U razaMH, aTMOC(hEpHOe JaBJIeHuE, JIaBaHUE Tell, IPEBPALCHUs
MEXaHUYECKOM 3HEPTUN) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh IPOSBICHHE N3YUYEHHBIX (U3NYECKUX SBJICHHUH B OKPYXKAIOLIEM MHUpE, B
TOM 4YHcie (u3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHl ABIKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBHE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpHOro AaBlCHHs] Ha KUBOM OpPraHU3M, IUIaBaHUE PbIO,
pbplyard B Teje YesOBeKa, NMPU 3TOM MEPEeBOJUTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3Y4YEHHBIE CBOMCTBA TeI U (PU3MUECKUE SBICHUS, UCIOIb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA



CKOpOCTb, CHJIa YNPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWiIa TPEHUS, JaBIICHUE
(TBEpOro Tesa, JKUAKOCTH, Ia3a), BBITAJKMBAIOUIAs CWIA, MEXaHHWYecKas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT IO0JIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAJIbHAsl SHEPrysi), IpU ONUCAHUU IPABUIBHO
TPaKTOBATh (PM3UUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3NYeCKUX BEJIMYMH, HAXOOUTh (DOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TPaPUKH H3YYEHHBIX 3aBHCHMOCTEH
(U3U4eCKUX BEIUYNH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
IpaBUia CIOXKEHUs CUil (BIOJIb OAHOM IpsAMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIO paBHOBECUsl pblyara (OJIOKa), «30J0TO€ MPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHUS MEXAaHWYECKOM JHEpruM, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSICHATh (U3UYECKUE SIBICHUS, IPOLECChl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BHIABJIATh IPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTh OObSICHEHHE U3 1—2 JOrMYECKUX ILIaroB ¢ ONOpPOH Ha
1-2 wu3ydeHHBIX CBOIiCTBa (M3MUYECKUX SABICHHUN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH,;

pemaTh pacd€THhle 3amaud B 1—2 JEHCTBHS, MCHONB3Ys 3aKOHBI M (OPMYIIHI,
CBs3bIBalOIlMEe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DU3MYECKHE BEIWYMHBI B (OPMYIBI U
IPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHbBIE JIAHHBIE, HEOOXOAMMBIE Ul PELICHUS
3aJa4, OIEHUBATh PEATHCTUIHOCTD MOJTYYSHHOU (PU3NYECKON BEITMIHUHEI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (hU3HUECKHX
METOJI0OB, B OINMCAHUM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPHPETUPOBATH IOJYYEHHBIM pe3ynabTaT, HaXOAUTh
OIIMOKHU B XOJI€ ONBITA, JIeJaTh BHIBOJBI 110 €r0 pPe3yIbTaTaM;

IPOBOJUTH OMNBITHI MO0 HAOMIOJCHUIO (PU3MUECKUX SBICHUN WIH (PU3NYECKUX CBOWCTB
Ten: (opMyaHpoBaTh MPOBEPSEMbIE MPEANONIOKEHHUsS, COOUpaTh YCTaHOBKY U3
IPEeJI0KEHHOT0 000PYA0BaHUS, 3alUChIBATE X0/ ONbITa U (OPMYJINPOBATH BHIBOJIBI;
BBITNOJHATh NPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEepaTypbl C MCIOJIb30BAaHMEM AHAJOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHU;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHM JIBUKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT BEca Teja, KaueCcTBa
00pabOTKM TIOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIONIAJH
CONPUKOCHOBEHHMSI TEJ, CWJIbl YNPYTOCTH OT YIJIWHEHMS NMPYXUHBI, BBITAJIKUBAIOLIEH
CWIBI OT OOBEMa MOTrpyKEHHOM 4YacTHM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTHU OT IUIOTHOCTH Tesa, OT TIJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUHM TMJIaBaHUSl TeJ, YCJIOBHM paBHOBECHs pbluara U OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIeNOBaHMsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cleaysl MpPeUIOKEHHOMY IJIaHy, (PUKCHpPOBAaTh PE3yNbTaThl MOTYYEHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOMUIl M TpadHKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIETOBAHMS;

NPOBOJIUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKUX BENUYMH (TJIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrOo Tela, CHJIA TPEHUS CKOJNBKEHHS, JIaBJIEHHUE BO3/AyXa,
BBITAJIKMBAIOIIAs CHJIA, JACWCTBYIOLIass Ha MOTPYXKEHHOE B JKMIKOCTh TEJIO,
KOA((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), ClEAysd MPEeUI0KEHHON
MHCTPYKLMU: TIPU BHIMOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISITh 3HAUE€HUE NICKOMOM BEIIMYUHBI;



coOioaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opyI0BaHNEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY Ibl, OAPOMETP, phbluar, NOJBUKHBIN U
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHUA (B TOM 4MCIE: IMOAUIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, T'MIPABIMYECKUI Ipecc, MaHOMETpP, BbICOTOMEp, IOPIIHEBOW Hacoc,
apeoMeTp), UCIONB3Ysl 3HAHHS O CBOWCTBAX (PH3UYECKHUX SIBJICHUH M HEOOXOIMMBIE
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAWTH HH(MOPMAIMIO O MpHUMEpax) MNPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXPaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJOTMYECKOrO0 TIOBEACHUS B
OKpYKaroIleH cpese;

OCYILECTBIIAATh OTOOP HMCTOYHUKOB HMH(popmanuu B VHTepHeTe B COOTBETCTBHU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOLMXCSl 3HAHUHM U MTyTEM CpaBHEHUS
pas3IMYHBIX UCTOYHUKOB BBIJEIATh HHPOPMALIHIO, KOTOPasl SBJISETCS IPOTUBOPEUUBON
WJIM MOXKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JIUTEPATYPy
(U3NYECKOr0 COJEp)KaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HAa OCHOBE 2—3
UCTOYHUKOB MH(popMarmu (prU3n4ecKoro coaepikaHusi, B TOM YHCIIE MyOJIMYHO J1eNIaTh
KpaTKhe COOOIIEHUs O Pe3ysIbTaTax MPOEKTOB WM YU4eOHBIX UCCIIE0OBAaHU, IPU ITOM
IPaMOTHO HCIIOJIb30BAaTh HW3YYEHHbIH TOHATUHHBIM ammapar Kypca (QU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUENH;

IIPYU BBIIIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIEA0BAHUMN paclpeaensTh 003aHHOCTH B
IPYNIE B COOTBETCTBUHM C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJAECHCTBHE, yUUTHIBAsI MHEHUE OKPY)KAIOILUX.

K kxonny oOyuenuss B 8 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

WCIIOJIB30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KCHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIJIMUECKHE M aMop(HBIE Tela,
HACBIIICHHBI 1 HEHACBILIEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSA
DHEPIrHUs, TEILUIOBOM JBUIAaTEllb, HIEMEHTAPHBIN ICKTPUYECKUN 3apsll, HIEKTPUUECKOE
1oJIe, TPOBOJHUKH W JHUDJIEKTPUKH, MOCTOSIHHBIA JIIEKTPHUYECKUN TOK, MarHUTHOE
T0JIE;

pa3iuuaTth SIBIE€HUS (TEMJIOBOE pacIIMpeHHe W CKaTue, TeIulonepenava, TErIoBOe
paBHOBECHE, CMayuBaHWE, KaNWUIAPHBIC SBJICHUSA, MCIApPEHUE, KOHJEHCALUs,
IIJIaBJIEHUE, KpUCTaJUIM3alus (oTBepneBaHue), KHUIICHHE, Terionepeaadya
(TEerUIONpPOBOJHOCTb, KOHBEKILIMS, W3IyYEHHE), DICKTPU3ALUs Tel, B3aUMOJACHCTBHE
3apsAJIOB, JNEUCTBUS DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJCHCTBHE
MarHuTOB, ACMCTBUE MAarHUTHOIO IIOJS HA MPOBOJHMUK C TOKOM, 3JIEKTPOMArHUTHAS
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh IPOSBICHHE U3YUYEHHBIX (U3NYECKUX SBJICHHUHM B OKPYXKAIOLIEM MHUpE, B
TOM 4uuciae (U3NYECKUe SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATSHKEHUE U
KallWUISIpHBIE SIBJICHUSI B MPUPOAE, KpHUCTaulbl B mpupone, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,



DIIEKTPUYECKUE SBIEHUS B arMmocdepe, DIIEKTPUYECTBO JKUBBIX OPIraHHU3MOB,
MarHuTHOE Moje 3emid, Apeid MOoJICOB, POJib MAarHUTHOTO MOJS M KU3HH Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUIA;

OTIHMCHIBATh M3yYCHHBIC CBOMCTBA TEN U (U3NUYCCKUE SBIICHUS, UCIIONB3Yysl (U3HUYECKHE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS HSHEPrusi, KOJIUYECTBO TEIUIOTHI, YyleIbHas
TEIJIOEMKOCTh  BELIECTBA, YJAElbHAs TEIUIOTAa IUIABJIICHMs, YACIbHAas TeEILIOTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO31yXa, 3JIEKTPUYECKUI
3apsAll, Cuia TOKa, OJIIEKTPUYECKOE HaNpsHKeHHE, COMNPOTHBICHUE IIPOBOJHUKA,
YZI€JIbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOT0 TOKA), IIPU
ONMKMCAHUU TMPABWIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003HaYCHHS] ¥ SAWHUIIBI (DU3WYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3Mveckue SBICHHUS M MPOLECCH, HCIONb3Ys
OCHOBHBIC TTOJIOKEHHUSI MOJICKYJISIPHO--KUHETHYECKOM TEOPHH CTPOCHHUS BEIIECTBA,
IOPUHILIAIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMma nans ydacTka uenu, 3akoH Jxoyns—JleHna, 3akoH COXpaHEHHUS
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3allMCBHIBATH €rO
MaTeMaTUYECKOE BBIPAXKEHNUE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyalHil MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB C
oTopoii Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7aud B 2-3 JACHCTBUS, MCNONb3ys 3aKOHBI U (OPMYIIbI,
CBs3bIBaONIME (DU3MYECKHE BENWYMHBI: Ha OCHOBE aHalu3a YCIOBUSA 3aJauu
3alAChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJAOCTATOK JAHHBIX IS PEIICHUS 3a/Ja4H,
BBIOHMpaTh 3aKOHBI U (OPMYITBI, HEOOXOAUMBIE ISl €€ pellIeHus, TPOBOAUTH PACUETHI U
CpaBHHUBATH MOJYyUYEHHOE 3HaUCHNE (PU3NUECKON BETMUYMHBI C U3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh MPU TMOMOIIN (PUIUIECKUX
METOJIOB,  MCIIOJb3ysd  ONHCAHWUE  MCCIEAOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEICHUS HCCIEIOBaHUS,
JienaTh BBIBOJIBL;

MPOBOAMTH OMBITHI MO HAOMIOJCHUIO (PU3NYECKUX SBICHUN WM (PU3NIECKHX CBONCTB
Ten (KamWwUIApHBIC SBJICHHS, 3aBUCHMOCTH JIABJICHHS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUSI U HATPEBAHUS IIPU U3TYUYEHUH OT LIBETA
W3IIydaromnie  (MOTrJIomaroIie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, OHJIEKTpHU3alUUs Tel |
B3aMMO/JICUCTBUE AJIEKTPUUECKUX 3apANIOB, B3aMMOJICHCTBUE MOCTOSHHBIX MarHuTOB,
BU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, JI€MCTBUS MATHUTHOTO MOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWMCTBA 3JIEKTPOJABUTATENS
MOCTOSTHHOTO TOKa): (OpMyNIHpOBAaTh MPOBEPSEMBbIE TPEANOJIOKEHHUS, COOUPAThH
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYIOBaHHWSA, OMHUCHIBATH XOJ[ OIBITA |
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOW BJIAXKHOCTH BO3/1yXa,
CWJIBI TOKa, HANpPSOKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPUOOPOB U JIaTYMKOB
GU3NYEeCKUX BEIWYMH, CPaBHUBATh PE3yJbTAaThl M3MEPEHHUH C YYETOM 3aJlaHHON
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYMUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUSI MPOBOAHUKA OT



€ro JJIMHBI, IO MOMEPEYHOro CEUEHHUS M YACIbHOIO CONMPOTUBIICHHUS BEIIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILET0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS HAa IPOBOIHUKE,
UCCIICIOBAaHHUE IIOCIIEIOBATEIbHOTO U TAapaJJIeNbHOTO COCIUHEHUH MPOBOJHHUKOB):
IUIAHUPOBaTh HCCIE0BaHUE, cOOMPAaTh YCTAHOBKY M BBINOJHATH U3MEPEHUs, Clenys
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOJIuI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIIeI0BAHHUS;

e TMPOBOJIUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBICHUE IIPOBOJIHMKA, pab0Ta U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKIMH, U BBIYUCIISITh 3HAUEHUE BEJIUUNHBL;

e coOmonaTh TMpaBWa TEXHUKH OE€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
00opyI0BaHUEM;

e XapaKTepu3OBaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHUOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOpPOH HAa MX ONHUCAHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHbIE MNPUOOPBI, HArpeBaTeNIbHBIE 3JIEKTPONPHUOOPHI
(mpuMepBl), SJEKTPUYECKUE MPEJOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOJBHUIATENb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MUYECKUX SIBIECHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh IMPOCTblE TEXHUYECKHE YCTPOICTBA M H3MEpPUTENIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI DJIEKTPHUYECKUX IIETIEH C MOCIEIOBATEIBHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYEHHUS JIEMEHTOB JIEKTPUUECKUX LIENeH;

e TMPHUBOAWTH TPHUMEPHl (HAXOAWTH HH(POPMAIMIO O MpPHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH TpU OOpalleHHuH ¢ NOpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpere;

e OCYILECTBJIATh IMOMCK HHGpOpManuu (uznyeckoro conepxkanus B VHTepHere, Ha
OCHOBE WMEIOIINXCSA 3HAHUH M TYTEM CpaBHEHHsS JIOTOJHUTEILHBIX HCTOYHHUKOB
BBIJICNIATE MH(QOPMALMIO, KOTOpas SBJISETCS NPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

e HCHOJb30BAThH MPH BBHINOIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetn HHTepHeT,
BJIAJeTh MpHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HHGPOPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e CoO3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKME YCTHbIE COOOLIEHMs, 00001mas
UHPOPMAIIAIO U3 HECKOJHKUX HMCTOYHUKOB (DPU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  HCCIEI0BAaTENbCKON
JeSITeTTHHOCTH, TIPH 3TOM TPAaMOTHO WCIOJB30BaTh W3YUEHHBIH NMOHSATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXKATh BHICTYINICHHE MTPE3CHTAIHEH;

e TIpU BHINOJHEHWH YYEOHBIX TPOEKTOB M WCCIEIOBAaHHNA (U3NIECKHUX MPOIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIICZINTH 3a BBHIOJIHEHWEM IUIaHA JEHCTBHHA M KOPPEKTHUPOBATh €ro, ajaeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JEATENBbHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, IPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K xonny oOyuenuss B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

e HCHOJB30BATH IIOHATHS: CHUCTEMa OTCYETa, MarepuajbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIEHOCTh MEXaHMUECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TMEperpy3Kd, LEHTP



TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MeXaHU4ecKkue KoiebaHus M BOJHBI, 3BYK, HH(QpPa3ByK U  YyJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAJIbHO30PKOCTh, CIEKTPbl HCIIyCKaHHWs M MOIVIOLIEeHus, anbga-, 0era- U ramma-
U3JIy4CHMS, U30TOIIbI, SJCPHAst DJHEPIeTHUKA;

pasinyarh sBJIE€HUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSAMOJIMHEHHOE IBMKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBMKEHUE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE
JBUKCHHE II0 OKDYKHOCTH, B3aUMOJCHCTBUE Te€J, PEAKTUBHOE [BIKCHHE,
KoyiebaTeNbHOe JBIKEHHE (3aTyXalolMe W BBIHYXJCHHBIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSAMOJIMHEHHOE PACIPOCTPAHECHHE,
OTPa)KEHUE U NPEJIOMIICHHUE CBETA, II0JHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKECHUE
0ernoro cBera B CHEKTP M CIOKEHHE CIEKTPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOr0 CHEKTPAa WU3JIy4EHUs)
II0 ONHCAaHUI0 UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacrio3HaBaTh NPOSIBIICHHE U3YYEHHBIX (DU3NYECKUX SBJICHUN B OKpYXarolleM Mupe (B
TOM 4Hclie (PU3NYECKHUE SBICHHUS B MPUPOJEC: MPHIUBBI U OTIUBBI, ABIKEHHE IUIAHET
ConHeYHOM CHCTEMBI, PEAKTUBHOE IBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MIJICTPSICEHUE, CEHMCMUYECKHE BOJIHBI, IIYHAaMH, 5XO, LBETa Tell,
ONTUYECKHE  SBJICHUS B  IpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUW, €CTECTBEHHBIM PaIlOAKTHUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIydeHHE MPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE palMOAKTUBHBIX M3IYyYEHUH HA OPraHu3M 4eJOBeKa), IPU ATOM IEPEBOIUTH
NPAaKTUYECKYI0 3aJady B yueOHYIO, BBIJICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3NYECKUX SIBICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CpEeIHSss U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KEHHUU,
YCKOpEHUE, MEPEMEILEHUE, MTyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CHJIA YNPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Tela, UMIYJIbC
CHJIBI, MEXaHUYeCKasi paboTa U MOIIHOCTh, MMOTEHLUANbHAS SHEPIUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOW MPYKUHbI, KUHETHYECKast
SHEprus, NOJHAas MEeXaHWYecKas SHeprus, MepuoJl M 4YacToTa KoJeOaHuM, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeJb MPEIOMIICHUS
cpefbl), PU ONUCAHUM MPaBUWIBHO TPAKTOBATh (DPU3MUYECKUIM CMBICT HCHOJIB3YEMBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapakTepu3oBaTh CBOICTBA Tell, PU3NYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHIUI CYNEPHO3UIMH CHII,
IIPUHLINII OTHOCUTENBHOCTH ["anmies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHUS W IPEIOMIICHHs CBETA, 3aKOHbl COXPAaHEHUs 3apsioBOIO H
MaccoBOI'O YHUCEJI TMpHU SJEPHBIX PpEaKUMsIX, HOpU H3TOM JaBaThb CJIIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  MpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOpoil Ha 2—
3 u3y4yeHHBIX CBOWCTBA (PU3MYECKUX SABJIEHUM, (UINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemaTe pacy€THbIE 3aa4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBalOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 3a/Jaud 3allAChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIME WIU
U30BITOYHBIC JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIEC AJISI PEIICHUS,



NPOBOIUTH PACUYETBl M OICHHWBATH PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
bu3nYeCcKOil BETUYMHBL;

pacrio3HaBaTth TPOOJIEMBI, KOTOpPhIE MOXXHO pELIMTh TMPH MOMOIIM (PHU3HUECKHX
METOJIOB,  MCIOJNb3ysd  ONUCAaHUE  KCCIEAOBaHUS,  BBIACIATH  MPOBEpsieMOe
IIPEJII0JIOKEHNE, OLIEHWBATh IPaBWJIBHOCTh IOpPsAKAa IPOBEACHUSI MCCIEN0BAHUA,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YNIbTaThl HAOIIOACHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WIH (PU3UYECKHX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuo/ia KojiebaHuil MpyKMHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTb OT aMILTUTY/Ibl MaJIbIX KOJICOaHUM, MPSMOIMHEHHOE pacIpOCTpaHEeHUE
CBETa, pPa3JIOKEHHE OEJIor0 CBeTa B CHEKTpP, M3YyYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBONCTB HU300pa)keHHsI MpeAMeTa B cobOuparouieil JuH3e,
HAOJIIOJICHUE CIUIOIIHBIX W JIMHEWYaTbIX CIIEKTPOB M3JIY4YEHMsI): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY U3 U30BITOYHOIO HabOpa 000py0BaHMsI, OMUCHIBATH XOJ OIBITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIBI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpeneNss CpeaHee
3HauUCHUE U3MepsieMOl BeIMYMHBI ((DOKYCHOE pacCTOSHUE COOHMpAroUIeii JIMH3HI),
000CHOBBIBATh BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MUYECKMX BEJIWYHH C HCIOJIB30BAHHEM
OpsIMBIX  HU3MEpPEHU (3aBHCHUMOCTh IYTH OT BpPEMEHH I[P PaBHOYCKOPEHHOM
JBUKEHUM 0€3 HaualbHOM CKOpPOCTH, Iiepuojia KoyieOaHUl MaTeMaTH4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yIja OTPa)XCHHsI CBETa OT yrjia MaJeHUs U
yria npejoMJIeHUsl OT yIila MaJieHus): IJIaHUpPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOuparh yCTaHOBKY, (DUKCHpOBAThb pE3yAbTaThl IMOJYYEHHOH 3aBUCUMOCTHU
(¢U3NUeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJIbTaTaMm
HCCJICJIOBAHMS,

IIPOBOJMTH KOCBEHHbIE HU3MEpPEHMs] (U3NYECKUX BEIMYUH (CpedHsisi CKOpPOCTb U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE CBOOOIHOIO Ma/ieHus,
KECTKOCTh TPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTb, 4YacToTa M TMepHoA KoleOaHMH MaTeMaTHYecKOoro U MPY>KUHHOTO
MasTHUKOB, ONTHYECKass CHJa COOHMpAIOIIed JIMH3bI, PATUOAKTUBHBIA  (POH):
IUIAHUPOBATh WU3MEPEHHUs, COOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY M BBIIOJIHSTH
U3MEpEeHUs, cienysl MPeUI0KEHHON MHCTPYKIMH, BBIUMCIATH 3HAUEHUE BEJIUYUHBI U
aHAJTM3UPOBaTh TIOJIyYEHHBIE pEe3yJlbTaThl C Y4E€TOM 3aJaHHOM TMOTPEIIHOCTH
WU3MEPEHU;

coOuo/iaTh TMpaBWJa TEXHUKM O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3in4yaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (DU3MYECKHX MOJENeH: MarepuanbHas
TOYKa, aOCOTIOTHO TBEPAOE TEJO, TOYCHYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
IUTaHeTapHast MOJIENb aTOMA, HYKJIOHHAs MOJIENIb aTOMHOTO SI/pa;

XapaKkTepru30BaTh MPHHIUIBI JCHCTBUS HW3YYEHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOPOH HA UX OMHMCAaHUS (B TOM YUCIIE: CIUAOMETD, TaTUUKU MTOJOKEHHUS,
paccTosSHUS U YCKOPEHHUsI, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, poToanmnapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHUHBbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
W3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB MPHU PEIIeHUU y4eOHO--
NPAaKTUYECKUX 3aj[ay, ONTHYECKUE CXEMBbI JJIs MOCTPOCHUS U300paKEHUH B TIOCKOM
3epKajie U coduparouieit JuH3e;

OPUBOANUTH TpPHUMEPHl (HAXOAUTh MH(MOpMAIMIO O MpHUMEpax) MNPaKTUYECKOTo
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJIHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH TpH OOpalleHuH C NpUOOpaMu U TEXHUYECKUMH yCTpOICTBaMH,



COXpaHEHHsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolllei cpee;

OCYLIECTBIIAATh MOMCK HMHPOpManuu (uzndeckoro cojepxanus B HWHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpeesIeHUs
JIOCTOBEPHOCTH TIOJy4YeHHOW WH(GOpMAlMM Ha OCHOBE HWMEIOMIMXCS 3HAHUA U
JIOTIOTHUTEIIbHBIX HCTOYHHUKOB;

UCTIOJIb30BaTh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3NYECKOro CojAep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIAJCTh MPHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHust WHGOPMAIMH U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOILICHUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (U3MYECKOr0 COAEp)KaHMs, MyOIMYHO MpPeICTaBIATh
pe3ynbTaThl IPOESKTHOM WIIM MCCIIEA0BATEIBCKOW JEATENBHOCTH, IIPU ITOM I'PaMOTHO
UCIOJIb30BaTh HM3YYEHHBIM IMOHATUHHBIA ammapar H3y4yaeMmoro pasiena (U3MKH U
CONpPOBOXKAATh BBICTYIUIGHHE IIpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue pa3jieioB U (undposbie)
KourpoJubnbie IIpakTuyeckue
n/m  TeM NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEro MUPa
bu6nmoreka [IOK
1.1 ®usuxa - nayxa o npupore 2 https://m.edso0.ru/7f416194
bubnunorexa LIOK
1.2 | Duzmieckue BeIMTHHEL 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHay4HBIN 5 1 bubnmoreka [JOK
' METO/T TO3HAHUS https://m.edso0.ru/7f416194
Wroro mo pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeeHHS O CTPOEHHUH BellecTBA
bubnunorexka LIOK
2.1 Crpoenue semectsa . https://m.eds00.ru/7f416194
BHIKCHHUE U
2.2 iaHMOHeﬁCTBHe YACTHUILL 2 1 Bubmorexa HOK
' https://m.edso0.ru/7f416194
BEIIIECTBA
23 ArperatHble COCTOSIHUS 5 bubnnorexa [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
Uroro no pazneny 5
Pa3nen 3. /IBu:xeHne u B3auMojieiicTBUe TeJl
bu6nunorexa LIOK
8.1 | Mexammieckoe IBIKEHHE 3 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
3.2 Muepuns, Macca, IIOTHOCTE 4 1 https://m.edso0.ru/7f416194
bubmmoteka IIOK
3.3 Cuna. Buet cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
[asnenue. [lepenaua
41 JABJICHUS TBEPIBIMU 3 bubmmoteka IIOK
' TeJaMU, JKUIKOCTSIMHU 1 https://m.edsoo.ru/7f416194
razaMu
bubnunorexa LIOK
4.2 [lapnenne xuaxocrn S https://m.edsoo.ru/7f416194
but6mmorexa [IOK
4.3 AtmocdepHoe naBneHue 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a 1 3 bubnunorexa LIOK
] Ha [OTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGoTa n MOIIHOCTD. JHepPrus
5.1 PabGora 1 MOIIHOCTb 3 1 bubmorexa LJOK

https://m.edso00.ru/7f416194
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but6mmoreka [IOK
5.2 llpocThic MEXaHH3MEI S 1 https://m.edso00.ru/7f416194
bubnunoreka LIOK
5.3 Mexammicckas sHeprus 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazaeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TPOTPAMME
8 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHme pa3jiesioB U (undposbie)
Kourpoubnblie IIpakrunuyeckue
n/m  TeM MPOrpaMMbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. TenoBble siBiaeHUsI
. bu6mmoreka [IOK
Crpockue u caoficTsa 7 https://m.eds00.ru/7f4181
BelIeCTBa ce
bu6mmoreka [IOK
1.2 TemnoBble mIpoLECcChl 21 1 5 https://m.edsoo.ru/7f4181
ce
Uroro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DNEeKTPUUIECKHE 3apsibl. bubnuotexa [JOK
2.1 3apspKkeHHbIE Tea U UX 7 1 https://m.edsoo.ru/7f4181
B3aNMOJICHCTBHE ce
. N bu6mmoreka [JOK
2.2 THO?STOHHHHH ICKIPHACCIIL 99 1 7 https://m.edsoo.ru/7f4181
ce
bu6nmoreka [JOK
2.3 MarHuTHbIC SIBJICHUS 6 1 15 https://m.edsoo.ru/7f4181
ce
bu6mmorexa [IOK
24 D7IEKTPOMATHHTHA 4 https://m.edsoo.ru/7f4181
WHTYKITHS ce
Hroro mo pasneny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB 68 3 145

I10 ITPO'PAMME
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9 KVIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
Ne  HaummenoBaHme pa3jiesioB U (undposbie)
Konrpoubnbie IIpakTuyeckue
/0 TeM NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4ecKoe ABUKEHUE U 10 1 bubmuoreka [JOK
' CITIOCOOBI €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
N bubmuorexa [JOK
1.2 Bsaumopeiictsue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aomsi coxpancHus 10 3 https://m.eds00.ru/7f41a4a6
Wroro mo pazneny 40
Pa3pen 2. Mexann4yeckue KoJe0aHuA M BOJHBI
2.1 MexaHudeckue KojacOaHus 7 3 Eubmorexa IIOK
' https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHHUYECKUE BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41adab
Utoro no pazneny 15

Paznen 3. 3HeKTpOMaFHI/ITHOC IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DIEeKTPOMarHuTHOE I0Je U 6 5 bubnuorexa [JOK
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
41 3aKOHbI PacCIpPOCTPAHEHUS 6 2 bubnnorexa [JOK
cBeTa https://m.edsoo.ru/7f41a4a6
492 JIMH3BI ¥ oNTHYECKHE 6 3 bu6mmoreka [IOK
prOOpbI https://m.edsoo.ru/7f41a4a6
43 Paznosxenue 6emoro cBera B 3 2 bu6mmoreka [IOK
CIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA
Wcnyckanue u norsioieHne 4 1 bubnuoreka [IOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.2 CrpocHue aToMHOro sipa 6 . https://m.edsogru/7f41a4a6
bubnuorex K
53 Jlneprpie peaximm ! . . httgsj?//%.:dszgr(aﬂmla%G
Hroro no pazneny 17
Paspnen 6. IloBTOpHTE1bHO-00001IAI01IHIT MOAY/Ib
51 conepmarinn xypea dumasa S p  Bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
7-9 xnace
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB 102 3 97

I10 ITPOT'PAMME

IHOYPOUYHOE IINTAHUPOBAHHUE

7 KIIACC
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KosnnuyectBo 4yacos Hcnoab3zyem DjieKTpOHHBbIE
Tema ypoxa Kontpouas IlpakTnu o€ nupposbie
n/n Bcero Hble ecKme o0opyaoBaH o0pa3oBaTe/ibHbIE
padorel  padorer | He Touku pecypcbl
pocra
1 dusnka — HayKa O MPUPO/IC. 1
SBnenus npupobl
2  dusuyeckue sBICHU 1
JemoHcTpanus
(POBBIX
duznyecKre BeITUYNHBI U UX naGoparopui u
3 1 MIPOBEICHHE
HU3MCPCHUEC U3MEPEHUH.
Jatuuk
TEMIEPATypPHl.
Ypok-uccnenoBanue
"N3mepenue TemnepaTypsl Ipu
4  [OMOIIM XUIKOCTHOIO 1 1
TEpPMOMETPA U JATUHKA
TeMrneparypsl"”
Metonsl Hay4YHOI'O IIO3HAHMS. Bubnuoteka 1HOK
5 Omucanne puznyecKux 1 https://m.edsoo.ru/ff0
SIBJIEHUU C IIOMOIILIO MOJZEIEH 9f72a
Ypoxk-uccienoBanue
"[IpoBepka rurnoTe3sl:
6 TAJIBHOCTH MOJIETA IAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OO0JIbIIIe, YeM OOJIbIIe
BBICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI, bubnmorexa LIOK
7  JOKa3bIBaIOIIME JUCKPETHOE 1 https://m.edso0.ru/ff0
CTPOEHHUE BEIIECTBA 9fela
bubmmoreka IIOK
8 JIBWKEHHE 4acTHIl BEIIeCTBa 1 https://m.edsoo.ru/ff0
a013e
VYpok-uccnenoanue «OMbIThI
9 1o HaOMIOICHHUIO TETIOBOTO 1 1
PaCIIUPEHHUS Ta30BY
10 ArperaTHble COCTOSHUS 1
BEILIECTBA
Oco0eHHOCTH arperaTHbIxX
coctostHuM Boibl. O000IICHNE bubmuoreka [{OK
11 1o pa3geny «llepBoHayanbHbIE 1 https://m.edsoo.ru/ff0
CBEIEHUS O CTPOECHUU a0378
BEIIIECTBAY
MexaHu4ecKoe JBHKEHHUE. [udposas but6mmoreka [IOK
12 PaBHOMepHOE U 1 naboparopust  https://m.edsoo.ru/ff0
HEPaBHOMEPHOE JIBUKEHHE a05c6
bubnunorexa LIOK
13 Cxopocts. Equnuiiel ckopoctu 1 https://m.edsoo.ru/ff0
a079c
14 Pacyer nyTH U BpeMeHU 1 bubmuoreka [IOK
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JIBUKCHUS

https://m.edsoo.ru/ff0
a0ae4

15

Nuepuusa. Macca — Mepa
MHEPTHOCTH Tell

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a0cl0

16

17

18

19

InotHOCTE BemiectBa. Pacuer
Macchl ¥ 00beMa Tejia 1o ero
IJIOTHOCTH

JlabGopaTopHas paboTta
«Ornpenenenue MIOTHOCTH
TBEPJIOTO TEIa»

Perienue 3ama4d mo teme
"TImotHOCTH BemecTna"

Cuna Kak xapakTepucTHKa
B3auMozeincTaus ten. Cuna
ynpyrocTtH. 3akoH ['yka

BeCbl
3/1eKTPOHHbIE,
LMAUHAP
CTanbHOM, 25
CM3 UMNMHAP
ANtOMUHUEBDI
M 25cm3
UMAMHAP
aNtOMUHUEBDI
" 34 cm3

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
a0fee

bubnuoreka [{OK
https://m.edsoo.ru/ff0
al23c

20

JlaGopaTopHas pabora
«M3y4eHne 3aBUCUMOCTH
pactspkeHus (aedopmariim)
MPYXUHBI OT TTPHIIOKECHHOM
CHIIBI»

21

SBnenne tarorenusa. Cuia
TSOKECTH

22

23

CBs13b MEX]ly CHIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3agad no teme "Cuna
TsDKecTH"

Cuna TsKecTu Ha ApYyTrux
nnaderax. Ou3nmyeckue
XapaKTEPUCTUKHU IJIAHET

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
al778

bubnmorexa LIOK
https://m.edsoo.ru/ff0
21502

24

I/I3MepCHI/IC CHIJI. I[I/IHaMOMCTp

bubmmoreka IIOK
https://m.edsoo.ru/ff0
al8cc

25

26

27

Bec tena. HesecomocTh

CrnosxeHnue 1ByX cui,
HaMpaBJIEHHBIX MO OJTHOU
npssMoi. PaBHoielcTByrOIIAst
CHII

Pemrenue 3agad mo reMme
"PaBHonelicTByromas cui"

bubnunorexa LIOK
https://m.edsoo.ru/ff0
al778

but6mmoreka [IOK
https://m.edsoo.ru/ff0
ala70

28

Cuna TpeHus u e€ BUJIBI.

but6mmorexa [IOK



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

Tpenue B IpUpOAE U TEXHUKE

https://m.edsoo.ru/ff0
alb9c

Jlaboparopnas pabota
«M3yueHne 3aBUCUMOCTH CHJIBI
TPCHUSA CKOJIbXKCHUA OT CHUJIbI

bubnunorexa LIOK

29 https://m.edsoo.ru/ff0
JABJICHUS U XapaKTepa alcc8
COMPUKACAIOIIUXCS
IMOBEPXHOCTEI»

Pemenue 3amay Ha

30 ompexnenenue

31

32

PAaBHOJECHCTBYIOLIEN CUIIBI
Pewenue 3ampau no remam:
«Bec tenay, «I'padpuueckoe
n3zo0paxenue cuimy, «CHib,
«PaBHOIEHUCTBYIOIIAS CUI»
KonTponbHas padora no
TemaM: «MexaHnyeckoe
NIBIDKEHHEY, «Macca,
IJIOTHOCTBY, «Bec tenay,
«['paduuaeckoe nzodpaxeHune
cy, «Cuis»

bubnunorexa LIOK
https://m.edsoo.ru/ff0
alde0

33

JNasaenue. CriocoObl
YMEHBIICHUS ¥ YBETHYCHUS
JABJICHHUS

Jaruuk
JIaBJICHMUSI,
IITATHB,
pabouas
€MKOCTb,
TpyOKa

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a20a6

34

JlaBiieHue ra3a. 3aBUCUMOCTD
JIaBJIEHUs Ta3a oT 00bEMa,
TEeMIIEPATypPhI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
a2376

35

36

[Tepenaya naBiieHust TBEPABIMU
TeNaMH, JKUIKOCTIMH U
razamu. 3akod Ilackais
JlaBieHne B JKHAKOCTH U Trase,
BBI3BAHHOC HGIZCTBI/IGM CHUJIbIL
TSKECTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0
a25b0

bubmmoteka IIOK
https://m.edsoo.ru/ff0
a2718

37

Pertenue 3agau mo reme
«/laBieHure B )KUIAKOCTH U Ta3e.
3axoH [Tackaxs»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
a2826

38

Coobmarormumecs: cocy/sl

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
a2970

39

40

41

I'mppaBnuueckuit mpecc
Manomerpsl. [lopuiHeBon
JKUJIKOCTHBIA HACOC

ATMocdepa 3eMu ¥ TPUUIUHbI
€€ CyLIECTBOBaHUsA

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a3136

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a2bb5a



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

Bec Bozmyxa. AtmocdepHoe

bubnunoreka LIOK

42 https://m.edsoo.ru/ff0
JlaBJICHUE 22b5a
N3mepenue armocdepHoro bubmiorexa LIOK
43 https://m.edsoo.ru/ff0
nasnenus. OneitT Toppuueru a2da8
3aBUCHMOCTH aTMOC(HEPHOTO bubnuorexa [{OK
44 nmaBmaeHUS OT BLICOTHI HAJI https://m.edsoo.ru/ff0
YPOBHEM MOPSI azfc4
bapometp-anepou. bubnmnoreka HOK
45 AtMocdepHOe naBiIeHUE HA https://m.edsoo.ru/ff0
pa3IMYHBIX BBICOTaX azfcs
16 Pemrenue 3amau o reme "
AtMocdepHoe naBieHue"
JleiicTBUE KUIKOCTH U Ta3a Ha bubnnorexa [JOK
47 morpyKeHHOE B HUX TeJIO. https://m.edsoo.ru/ff0
ApxumenoBa cuia a3276
JnHamomerp,
IITaTUB
VHHBED
CaJILHBIN,
MEPHBIN
UIHH]P
JlaboparopHast pabota MEH3YPKa),
«Omnpenenenue rpys bubmmoreka [JOK
48 BBITAJIKUBAIOIIEH CHIIBL, Eﬁ;iﬁﬂp wHec https://m.edsoo.ru/ff0
JIEHCTBYIOLIEH Ha TEJIO, a33fc
MOTPY>KEHHOE B JKUJIKOCTbY CHCHHATHHOT
0 TMJIACTHKA,
HUTB,
noBapeHHas
COJIb,
MaxoyKa Jss
nepeMenInBa
HUS
JnHamomerp,
IITaTHUB
VHHBED
CaJIbHBIN,
MEPHBII
JlabopaTopHas paboTa 1o Teme HITHIpP
«HccnenoBanue 3aBUCUMOCTH MEH3YPKa), bubnunorexa LIOK
49 Beca Tena B BoJIe OT 00bEMaA 'pys https://m.edsoo.ru/ff0
MOTPYKEHHOMU B KUAKOCTh ;III:II;PLZJIP ICC 23514
YaCcTH TeJIay
CIIEeUATTLHOT
0 MJIACTHKA,
HUTD,
MoBapeHHas
COJIb,

najao4dka ajasd



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

nepeMenmnBa
HUS

bu6nmoreka [IOK
50 [IInaBanue Ten https://m.edsoo.ru/ff0
a3agd6
JlaGopaTopHas paboTa
"KoHcTpyupoBanue apeomerpa
51 WM KOHCTPYHPOBAHUE JOJKH U 1
Onpe/cIICHUE €€
rpy3010abEMHOCTH"
Pemenue 3agau no remam:
«IliraBanue cynos. bubnmoreka [JOK
52 Bo3znyxoriaBaHuey, https://m.edsoo.ru/ff0
«JlaBJieHHE TBEPABIX TEI, a3654
JKUIKOCTEH U ra30By
KonTponbhast pabora no teme
53 «/laBieHue TBEPABIX TEII,
JKUIKOCTEHN U Ta30By
bubnuoreka [IOK
54 Mexannueckas pabora https://m.edsoo.ru/ff0
a3f82
bubnunoreka LIOK
55 XOOLLH;%CTT; E et https://m.edsoo.ru/ff0
a3f82
VYpok-uccnenosanue "Pacuér
56 MOUTHOCTH, pa3BUBAaeMOM IIPU 1
noabEMe 1o JecTHuie"
57 [Ipocteie MexaHu3Mel. Peryar.
PaBHOBecue cui Ha peruare
Pbruaru B TexHuke, OBITY U
IIPUPOJIE. JIa6opaTopHa;}1] Bubmorexa LIOK
58 0.5 https://m.edsoo.ru/ff0
pabora «/ccnenoBanue 24786
YCIIOBUI paBHOBECHS pbIUara —
Pemenue 3ana4 mo Teme bu6nunorexa LIOK
59  «YcnoBus paBHOBECHS https://m.edsoo.ru/ff0
pbr4ara a48a6
Ko dunment noneznoro
NENCTBHUS MEXaHU3MA.
60 JlaboparopHas pabota 0.5
«M3mepenne KI1/I HaknoHHOM
TIJTIOCKOCTH
Pemenwue 3anad mo Teme Bubmorexa LOK
61 "Paora, mommocts, KITJT" https://m.edsoo.ru/ff0
’ ’ a4c48
MexaHnveckasi SHEPIHUL. [udponas bubmuorexa IIOK
62 Kunerndeckas u nabopatopus  https://m.edsoo.ru/ff0
MOTEHIMAIbHAs JHEPT U a4252
bubmmoreka [JOK
63 3aKoH COXpaHCHH https://m.edsol_.[ ru/ffo

MEXaHWYECKON IHEPTUU

a4360



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 1O TEME
"DKCepuMEHTAIbHOE
onpeeIeHue N3MEHEHUS
64 KHHETUYECKOH U 1 1
MOTEHIIUATHLHON YHEPTHH MPU
CKaTBIBAHUH TEJIa 110
HaKJIOHHOM TIOCKOCTH"
KonrponsHas pabora o Teme
65 «PaboTa 1 MOIIHOCTE. 1 1
OHeprus»
PesepBHbIit ypok. Pabora ¢ bubmoreka [IOK
66 TekcTamu Mo Teme 1 https://m.edso0.ru/ff0
"MexaHuuyeckoe ABuxKeHue" adee6
PesepBHblit ypok. Pabora ¢
TCKC”Il?aMI/I ngIT)eMe "JlaBneHue Bubmmoreka HOK
67 N . 1 https://m.edsoo.ru/ff0
TBEPABIX T, KUIAKOCTCH U
" a4ffe
razoB
PesepBHylit ypok. Pabora ¢
68 Ttekcramu mo Teme "PaboTa. 1
MoutHocTtb. DHeprus"
OBIIEE KOJIMYECTBO YACOB 68 3 12
I10 [TPOI'PAMME
8 KUIIACC
KosmmmuecTBo yacos Hcnoabzyemo DjieKTPOHHBbIE
Ne Tema ypoka KourpoJas [IpakTuue € undposbie
n/n Bcero Hble CKHe o0opyroBanu oOpa3oBaTe/ibHbIEC
paGorel  padorer € Toukmu pecypchl
pocrta
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubmorexa [JOK
1 TCOpHH H HX OTBITHBIC 1 https://m.edsoo.ru/ff0
a5256
MIOITBEPK ICHUS
2 Macca u pa3mep aTOMOB U 1
MOJIEKYJT
Mopaenu TBEpIOTO, JKUAKOTO U bubnunoreka [IOK
3 ra3000pa3HOro COCTOSHUI 1 https://m.edsoo.ru/ff0
BEILICCTBA ab540e
OOBsiCHEeHHE CBOWCTB
TBEPOTO, JKUJKOTO U
4 ra3000pa3HOro COCTOSTHUMN 1
BEIIlECTBA Ha OCHOBE
MOJIO’KEHUN MOJIEKYIISIPHO-
KHHETUYECKOU TEOPUH
bubmuorexa [JOK
5 51\1; gc;i?gjzgue 1 1 https://m.edsoo.ru/ff0
p a5800
CMaunBaHue u bu6mmorexa [IOK
6  KanmWUISPHOCTS. 1 https://m.edsoo.ru/ff0

IToBEpXHOCTHOE HATSKEHUE

a5530



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530

TeroBoe pacumpeHue u Haraux BH6J_IH0TeKa LOK
7 OoRATIIC TeMneparypsl  https://m.edsoo.ru/ff0
a5a26
Temneparypa. CBs3b
8 Temmeparypsl CO CKOPOCTHIO
TEIJIOBOT'O JABM)KEHHUS YaCTHUII
BnyTtpenuss sHeprusi. Jaruuk bubmumoreka [IOK
9  CriocoObl H3MEHEHUS teMmnepaTtypbl  https://m.edsoo.ru/ff0
BHYTPEHHEHN HEPrun a5c60
bu6mmoreka [IOK
10 Bwuasl Temnonepeaayn https://m.edsoo.ru/ff0
a6412
Ypoxk-koHpepeHuus
"IIpakTuueckoe
I/ICIII)OJIBE}OBaHI/Ie TEIJIOBBIX Eubmorexa LIOK
11 CBOHCTB BEIIECTE H https://m.edsoo.ru/ff0
a65c0
MaTepHaJiOB B IEJIAX
sHeprocoepekeHus"
KonnuecTBo TEMIOTHI. bubmmorexa [JOK
12 S https://m.edsoo.ru/ff0
a6976
YpaBHEHHE TEIIIOBOTO bubnnoreka [JOK
13 ©Gananca. TermooOMeH u https://m.edsoo.ru/ff0
TEIJIOBOE PAaBHOBECUE ar088
Jatuuk
TEeMIEPaTyphl,
TEPMOMETD,
JlaGoparopHas paboTa KaJIOpUMETD,
"HccnenoBaHue IBIEHUS MEPHBIN bu6mmoreka [JOK
14 TtennooOmeHa mpu LUIMHID https://m.edsoo.ru/ff0
CMEHIMBAaHUH XOJIOJHOM 1 (MeH3ypka), a6ad8
ropsiuei BobI" nabopaTopHbIe
CTaKaHbI,
ropsias u
XOJI0/IHasl BOJIa
Pacuer konndecTBa TEIIOTHI,
HE00X0AUMOTro IS
15 HarpeBaHus Tena u
BBIJICTISIEMOTO UM TIPH
OXJIKICHUU
JlaTuuk
TEMIIEPATYPHI,
TEPMOMETD,
KaJIOpUMETD,
JlaGoparopHas paboTa MEpHBII bubimoreka [JOK
16 "Ompenenenue yneinbHON HWIAHAP https://m.edsoo.ru/ff0
TEIIOEMKOCTH BEIECTBA" (MeH3ypKa), a6bb0
nabopaTopHble
CTaKaHBlI,
ropsvas u

XOJIOAHAsA BOOA



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0

DHeprus TomMBa. Y JeiabHas

bubmuoreka [JOK

17 TeroTa cropas https://m.edsoo.ru/ff0
ar7b5a
[InaBienue u oTBEpAEBaAHUE Jatauk bubnuoreka [JOK
18 KkpuUCTAIINYECKHX Tell. Temreparypsl | https://m.edsoo.ru/ffo
VY nenpHas TEIUIOTa TUTABICHHS arld?2
Jatuuk
TEeMITepaTyphl,
TEPMOMETD,
KaJIOPUMETD,
JlaboparopHas pabota MEpHBIN bubnuorexa [IOK
19 "Omnpenenenue yaenbHOU LHAJIMHID https://m.edsoo.ru/ff0
TEIUIOTHI IIJIaBJICHUS JIbaa" (Men3ypka), ar2fe
nabopaTopHbIe
CTaKaHBI,
ropsiuas u
XOJIOTHAS BOJIA
bubmuorexa [JOK
20 112[:5 ;gff;;;ﬁa;ii: cHie https://m.edsoo.ru/ff0
- P a740c
Kunenue. Y genbHas temiora
napooOpa3oBaHus U bubnnoreka [JOK
21 koHJeHcauH. 3aBUCHMOCTh https://m.edsoo.ru/ff0
TEMIIEPATYPbI KATIEHUS OT argée
aTMoc(hepHOro TaBICHHUS
BiaxxHOCTB BO31IyXA. aTYNK
JlaboparopHas gggom feMnepaTypm bubmmorexa [JOK
22 . https://m.edsoo.ru/ff0
Omnpenenenrie OTHOCUTENBHOM 47628
BJIQXKHOCTH Bo3ayxa" -
Pemenue 3agad na
23 ompeneneHue BIaKHOCTH
BO3JIyXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneil. [lapoBas
TypOuHa. [IBurarens
BHYTPEHHETO CTOPAHUS
KIIJI rerioBoro ABUTATENS. bubnuotexa [JOK
25 TermoBble ABUTATENN U https://m.edsoo.ru/ff0
3aIUTa OKPYKAIOLIEN CpeIbl arcic
3aKOH COXpaHEeHHUS U
26 TmpeBpaleHus YHEPTHH B
TEIUIOBBIX IMpolieccax
IToaroToBKa K KOHTPOJIBHOMN
pabote o Teme "TemoBsie bubnnorexka [JOK
27 sBienus. I3mMeHnenue https://m.edsoo.ru/ff0
arperaTHbeIX COCTOSTHUMN a83f2
BemlecTna
KonTponbhas pabota no teme bubnnorexka [JOK
28 "TemnnoBbic SIBICHHUS. https://m.edsoo.ru/ff0

M3meHenue arperaTHbIX

a86ae



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

COCTOSIHHI BelrecTBa"

Onexrpuszauus Ten. JBa pona

29 JIEKTPUUYECKUX 3apsI0B
Ypok-uccnenoBanue
30 ":‘)J'IeKTpI/ISUaI_[I/I}I TEI 1
WHAYKIHCH U TIpU
CONPUKOCHOBEHUU"
. bubmuorexa [JOK
a1 Boamioncicrsie saprcnix tps:/m.edsoo 0
) y a87e4
DJIEKTPUUYECKOE MOJIE.
HanpsokeHHoCTb bubmumorexa [IOK
32 DJIEKTPHUYECKOTO IOJIS. https://m.edsoo.ru/ff0
[IpuHnun cynepno3unuun aBala
SIEKTPUUYECKUX MOJIeH
Hocurenu snektpuyeckux
33 3apsanoB. DieMeHTapHbII
3apsia. CTpoeHue aTroma
[IpOBOHUKY U TUIJIEKTPUKHU. bu6mmoreka [IOK
34 3akoH coxpaHEHHs https://m.edsoo.ru/ff0
AIEKTPUUECKOTO 3apsiaa a8ef6
Pewenne 3anay Ha bu6mmoreka [JOK
35 npuMeHeHHe CBOWCTB https://m.edsoo.ru/ff0
SIIEKTPUYECKUX 3apsI0B a90cc
DIEKTPUUYECKUM TOK, YCIIOBUS
ero CyII)HeCTBOBaHI/ISI. g brbmoreka [JOK
36 T TOMHIKH SICKTDHIECKOLO https://m.edsoo.ru/ff0
P a95a4
TOKa
. bu6mmoreka [JOK
37 f[:f:TBm HICKTPHACCKOTO https://m.edsoo.ru/ff0
a%6b2
Ypok-uccnenoBasue
38 "JleiicTBHUE AJIEKTPUUYECKOTO 1
MOJIsl HA TIPOBOJIHUKU U
JUAJIEKTPUKH"
. bubnmnoreka [JOK
39 DTIEKTPHICCKHI TOK B https://m.edsogru/ffo
MeTaax, KHUJIKOCTAX U ra3ax
’ a9838
40 DneKkTpuyecKkas memb 1 e€
COCTaBHBIE YaCTH
HMCTOYHUK
MATaHUS
TTOCTOSTHHOTO
TOKa
Cwuta Toka. JlabopaTtopHas bubnuorexa [JOK
41 pabora "U3mepenue u 0.5 (BoITpAMHTETS https://m.edsoo.ru/ff0
peryMpoBaHue CHIIbI TOKA" ¢ BRIXOMHBIM 481 46
HaIpsHKEHUEM
36-42 B wiu
OaTapelHbIN

OJIOK C



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

BO3MOYXHOCTh
10
PETYIHUPOBKHU
BBIXOJHOT'O
HaIPSDKCHUS,
pesucrop 4,7
OM pesucrop
5,7 Om,
IepEMEHHBIN
pe3ucrop
(peocrar) o
10 Om,
amMIepMeTp
JBYXIIpeieabH
biit (0,6A, 3A)
COCTMHUTEIIbH
b€ IIPOBOJIA

42

DNeKTpUUECKOe HaMpsKEHHE.
Bonbt™merp. JIabopaTopHast
pabora "U3mepenue u
pEryJINpOBaHNUE HANIPSDKEHUA "

0.5

HUCTOYHHUK
MUTAHUS
MOCTOSTHHOTO
TOKa
(BBIIPSIMHUTEITH
C BBIXO/IHBIM
HaTPsSHKCHUEM
36-42 B niun
OaTapelHbIN
0JI0K C
BO3MOXXHOCTh
10
PETyIUPOBKHU
BBIXOHOTO
HaTPSHKCHHUS,
pesuctop 4,7
OM pesucrop
5,7 Om,
IepEMEHHBIN
pe3ucTop
(peocrar) no
10 Om,
BOJIBTMET
JBYXTIPEICITbH
biif (3 B, 6B),
COCTUHUTEITbH
b€ IIPOBOJIA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a9%e14

43

44

ConpoTHBieHNE TPOBOJHUKA.
VY enpHO€e CONPOTUBIICHUE
BEleCTBA

JlaGopaTtopHnast pabota
"3aBUCUMOCTB JIEKTPUYECKOTIO
COINPOTHUBIICHUS IPOBOIHUKA

HUCTOYHHUK
IIMTaHUA
IIOCTOSIHHOT'O

bubmuorexa [JOK
https://m.edsoo.ru/ff0
aa738

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
aa738



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

OT €I'0 JJIMHBI, IIJIOIIaan
MIOTIEPEYHOTO CCUCHUS U
Marepuana"

TOKa
(BBIIPSIMHUTEITH
C BBIXOJIHBIM
HamnpsHKeHUEeM
36-42 B win
OaTapelHbIN
OJI0K ¢
BO3MOXXHOCTh
10
PEryIupOBKU
BBIXOHOTO
HaMpsHKEHUS,
pesuctop 4,7
Owm pesucrop
5,7 Om,
MepEeMEHHbIN
pe3ucTop
(peocrar) o
10 Om,
BOJIbTMETD
IBYXIIPEICITHH
bt (3 B, 6B),
amMIepMeTp
JBYXIIpeeabH
b1t (0,6A, 3A)
,
COCTUHUTEIIbH
b€ MIPOBOJIA

45

3aBUCUMOCTH CHJIBI TOKA OT
HarpspkeHus. 3akoH Oma s
y4acTKa [enu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
aad4a

46

JlaGopartopHas paboTa
"NccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO YePE3
pe3ucTop, OT CONPOTHUBIIEHUS
pe3ucTopa 1 HallpsHKEHUs Ha
pesucrope”

HCTOYHUK
MUTAHUS
MTOCTOSTHHOTO
TOKa
(BBIIPSAMUTEID
C BBIXOJIHBIM
HaIpsHKCHUEM
36-42 B wiu
OaTapelHbIN
010K ¢
BO3MOYKHOCTh
10
PETYJIIHPOBKH
BBIXOHOTO
HaIPsDKCHUS,
pesuctop 4,7
Owm pesucrop
5,7 Om,
MepEeMEHHBIN
pe3ucTop

bubmuorexa [JOK
https://m.edsoo.ru/ff0
aa04e



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

47

48

IlocienoBarenpHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOJHUKOB

JlaGopaTtopHnast pabota
"ITpoBepka npaBuiIa CII0KEHHUS
HaIpsOKEHUHN TIPU
MI0CJIE0BATENIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

(peocrar) o
10 Owm,
BOJIBTMET
JBYXIIPEICIbH
biii (3 B, 6B),
amMIepMeTp
IBYXIIPEICITbH
it (0,6A, 3A)
COCTUHUTEIIbH
b€ IIPOBOJIA

HUCTOYHHK
MUTAHUS
MOCTOSTHHOTO
TOKa
(BBIIPSIMHUTEITH
C BBIXO/IHBIM
HaTPsSHKCHUEM
36-42 B niun
OaTapelHbIN
0JI0K C
BO3MOXHOCTb
10
PEryIUPOBKU
BBIXOHOTO
HaTPSHKCHHUS,
pesuctop 4,7
Owm pe3ucrop
5,7 Om,
IepEMEHHBIN
pe3ucTop
(peocrar) no
10 Om,
BOJIbTMET]
JBYXTIPEICITbH
bt (3 B, 6B),
amMIiepMeTp
IBYXIIpeeIbH
biif (0,6A, 3A)
COCTUHUTEITbH
b€ IIPOBOJIA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
aaab8

49

JlaGopaTtopHnas pabota
"ITpoBepka nmpaBuiIa AJIs1 CHIIbI
TOKa MpHY NapauieIbHOM
COEIMHEHUH PE3UCTOPOB"

UCTOYHUK
MTUTAHUS
MOCTOSTHHOTO
TOKa
(BBIIPAMUTEITH
C BBIXO/IHBIM

bubmuorexa [JOK
https://m.edsoo.ru/ff0
aadle



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1au Ha
npuMeHeHue 3akona Oma aJist

HamnpsKeHUEM
36-42 B nnun
OarapeitHbIi
0JIOK ¢
BO3MOYXHOCTh
10
PETYIHPOBKHU
BBIXOJHOT'O
HaPSDKCHUS,
pesucrop 4,7
OM pesucrtop
5,7 Om,
IepEMEHHBIN
pe3ucrop
(peocrar) o
10 Owm,
BOJIETMET]
JBYXIIpeeabH
biii (3 B, 6B),
aMIepMeTp
IBYXIIPEICITHH
biit (0,6A, 3A)
COETMHUTEINIbH
bIC IIPOBOJIA

bubmuorexa [JOK

50 https://m.edsoo.ru/ff0
Pa3TUIHOTO COCTUHEHUS aaf8a
MIPOBOJHHUKOB
Pabora u MmonHOCTh bu6mmoreka [JOK
51 »neKTpUYEecKOro ToKa. 3aKOH https://m.edsoo.ru/ff0
Jxoyns-Jlenna abl124
HCTOYHHK
MUTaHUS
IMOCTOSTHHOTO
TOKa
(BBIIPSAMUTEID
C BBIXOJHBIM
HaIpsHKeHUEM
JlaboparopHas paboTa 36-42 ]% Hmf
"Omnpenenenne paboTs U Oarapeiinblii brbmiorexa [IOK
52 MOMIHOCTH SEKTPHYIECKOTO 0JIOK ¢ https://m.edsoo.ru/ff0
" BO3MOKHOCTH  ab3e0
TOKa
0
PETYIIHPOBKH
BBIXOJHOT'O
HaIPSDKCHUS,
pesuctop 4,7
Owm pesucrop
5,7 Om,

MepEeMEHHBIN



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0

pe3ucrop
(peocrar) o
10 Om,
BOJITMET
IBYXIIPEICITbH
bt (3 B, 6B),
amMIepMeTp
JBYXTIPEICITbH
b1t (0,6A, 3A)
COCTUHUTEIIbH
bI€ IPOBOJIA

OJeKTpUuYecKue Lenu 1
NOTPEOUTEIH IINEKTPUIECKON

bubmuorexa [JOK

53 https://m.edsoo.ru/ff0
sHepruu B ObITy. KopoTkoe
ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJILHOM
aboTe 1o TeMe
F')9JIeKTpI/IquKI/Ie 3apsiIbl Bubmzorexa LIOK
54 ’ https://m.edsoo.ru/ff0
3apsKEHHbIE TeNla U UX abd2c
B3auMonencTBus. I10CTOSIHHBIH
ANEKTPUIECKUH TOK"
KoHTpoibHas pabota 1o Teme
"DIeKTpUUECKHE 3apsiIbl. bubnnoreka [JOK
55 3apspkeHHBIE TeNa U UX https://m.edsoo.ru/ff0
B3aumoaercTus. IlocTosHHbBII abea8
SIIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTHI, KX
B3aUMOCHCTBIE
Ypok-uccienoBaHue OnektpoHHas  bubGmmoreka [JOK
57 "H3ydeHue mosiei moCTOSHHBIX 1 naboparopus  https://m.edsoo.ru/ff0
MarauToB" ac3d0
MaruauTtHoe 1moje. MarautHoe bu6mmoreka [JOK
58 mome 3emiu U ero 3HaUYCHHE https://m.edsoo.ru/ff0
JUTS SKW3HU Ha 3emiie acOba
OmngwiT OpcTena. MarautHoe ONeKTpOoHHAsS
noJje 3J1§KT IJ:‘ICCKOFO TOKa 1200 ETO ust Bubmzorexa LIOK
59 p patop https://m.edsoo.ru/ff0
MarnuTHO€ 1oJie KaTyIIKU ¢
acld?
TOKOM
IIpumenenne
3JICKTPOMArHUTOB B TEXHHUKE.
Ha6011))aTopHa51 pabota bubmorexa LJOK
60 N 0.5 https://m.edsoo.ru/ff0
H3yuenue nericrBus
ac74a
MarHUTHOTO T0JIs Ha
IIPOBOJAHMK C TOKOM"
DNEeKTpOoaBUTATEH
MOCTOSTHHOTO TOKA. bu6mmorexa [IOK
61 MHcnoonp3oBaHue https://m.edsoo.ru/ff0

3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U

ac86¢



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

Ha TpaHcrnopte. JlabopaTropHas
pabota "KoHcTpyupoBaHue u
u3ydeHure padoThI
3JIEKTpOABUTATENS "

OmnbiTel Papajnes. 3aKoH

62 SIEKTPOMArHUTHOUN MHIYKITUH. 1
IIpaBuiio Jlenua
Onexrporerepatop. CriocoObt
MOJTyYEHUS IIEKTPUUECKONH
63 »Hepruu. DIEKTPOCTAHIINH HA 1
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUu
[ToaroroBka K KOHTPOJIBHOM
64 paborte 1o Teme 1
"DJIeKTpUUECKNE U MATHUTHbIE
siBICHUS"
KonTtponpsHas pabora o Teme bubmmoreka [IOK
65 "DraexTpuueckue U MarHUTHBIC 1 https://m.edsoo.ru/ff0
sBrieHus" acbl4
PesepBHblii ypok. Paborta ¢ bubnuorexa [IOK
66 Ttekcramu mo Teme "TeruioBkIe 1 https://m.edsoo.ru/ff0
siBjIeHus" acche
P BHBIH K. Pabot
Teelislr“)aMI/I H(ZII;(e)Me ooma € brbmoreka [JOK
67 |, . . 1 https://m.edsoo.ru/ff0
[TocTosTHHBIN 2JIEKTPUUECKUIT
) acdcé
TOK
PesepsHblii ypok. Pabora c
68 Tekcramu 1o TeMe 1
"MarauTHbIC SIBJICHUS"
OBUIIEE KOJIMYECTBO YACOB 68 2 145
I10 ITPOT'PAMME '
9 KUJIACC
KosmmmuecTBo yacos Hcnoanzyemo JjieKTpOHHBbIE
Ne Tema ypoxa Kourpoas IIpaktuHuye € uuppoBbIe
n/n Bcero Hble CKHe o0opyroBanu o0pa3oBaTejibHbIE
paGorel  paGorel € Touknm pecypcbl
pocrta
1 MexaHnueckoe ABUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. bu6mmorexa [IOK
2  OTHOCHUTEILHOCTD 1 https://m.edsoo.ru/ff0
MEXaHUYECKOTO JIBUKEHUS ad474
3 PaBHOMEpHOE nIpsAMOIIMHETHOE 1 Egggﬁﬁfggggﬁﬁfo
JIBUKEHUE ad19a
HepasHomepHOE
4 NPSAMOJIMHENHOE JBUKECHHUE. 1
Cpenusis 1 MTHOBEHHAas
CKOPOCTH
5 [IpsmonuHeitHOE 1 Hudposas bubnuorexa [JOK



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a

PaBHOYCKOPEHHOE JIBH)KECHHE. naboparopus  https://m.edsoo.ru/ff0
YckopeHne adsd4
CKopocCTh NPSAMOJIMHEUHOTO
6 paBHOYCKOPCHHOTO JBUKCHHUS.
I'paduk ckopoctu
Jlaboparopnas pabota Hudposas
"OnpeneneHue yCKOpEHUst naboparopusd  bubnnorexa [IOK
7  Tena npu paBHOYCKOPEHHOM https://m.edsoo.ru/ff0
JBU>KEHUU 10 HAKJIOHHOM adbl8
MJI0CKOCTH"
CBoboHOE MazieHue Te.
8
OmnpiTh [Nanmes
PaBHOMEpHOE NBHKEHUE 10
OprmHoI::TI/I. IE[[epHoz[ u Bubmorexa ITOK
9 https://m.edsoo.ru/ff0
4acToTa 0OpaIeHus. 26176
JluneiiHas u yrioBasi CKOPOCTH -
10 LenTpocTpemMuTenbHoe
yCKOpEHHUE
. bu6mmoreka [IOK
11 EZE:;’IHC?;;H Herotona. https://m.edsoo.ru/ff0
P ae612
Bropoii 3akon HeroToHa. Lugposas BH6J_IHOTeKa LOK
12 P = nmaboparopust  https://m.edsoo.ru/ff0
aBHOJICHCTBYIOIIAs cujia 26723
Tperuii 3akon HerotoHa. Eubmorexa IIOK
13 C https://m.edsoo.ru/ff0
YIEPIO3UIUS CUIT 26082
Pemrenune 3amag Ha bu6mmoreka [IOK
14 npumeHeHue 3aKOHOB https://m.edsoo.ru/ff0
HrroTrona aeb6c
bu6mmoreka [JOK
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0
aeca2
16 Pemenue 3amau mo reme «Cuia
YIIPYTOCTHY
JlabopaTopHas pabota bubnmnoreka [JOK
17 «Omnpenenenue KecTKOCTH https://m.edsoo.ru/ff0
MPYKUHBD» aee28
bu6mmorexa [IOK
18 Cwuna Tpenus https://m.edsoo.ru/ff0
af738
Pemenne 3amay mo reme «Cuita bubmmorexa IOK
19 https://m.edsoo.ru/ff0
TPEHUS afa26
JlaGopatopHnas pabora bubnuoreka [IOK
20 "Omnpenenenne ko3 puIueHTa https://m.edsoo.ru/ff0
TPEHUs CKOJIbKEHuUs" af8be
Pemrenue 3agad mo reMme bu6mmorexa [IOK
21 "3akonsl HeroTona. Cumna https://m.edsoo.ru/ff0

ynpyroctu. Cuna TpeHus"

afb8e



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e

Cuia TSDKECTH U 3aKOH
BCEMHPHOTO TATOTCHHUS.

bu6mmoreka [IOK

22 Y eKODEHIE CBOGO https://m.edsoo.ru/ff0
P JHOT'O M
MaJeHUs
Ypok-koH(pepeHIus
"JIBU>KEHUE TEJI BOKPYT
23 TPaBHUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema).
lanaxtrkn"
Pemenue 3agau mo reme "Cuna bubmuoreka [JOK
24 TSKECTH M 3aKOH BCEMHUPHOTO https://m.edsoo.ru/ff0
TaroreHus" af5f8
[TepBas kocMHuuecKas bubnmoreka [JOK
25 ckopoctb. HeBecomocTs u https://m.edsoo.ru/ff0
HEPErPY3KH af33c
PaBHOBecue marepuaibHONR
TOYKU. AOGCOJIIOTHO TBEPI0E bubnuorexa [JOK
26 Teno. PaBHOBecHe TBEPIOTO https://m.edsoo.ru/ff0
TeJa C 3aKPerIEHHON OChbIO afe36
BpallleHUS
27 MowmenT cuibl. LleHTp TsDKECTH
Pemenue 3agay mo teme bu6mmoreka [IOK
28 "MowmenT cwibl. LleHTp https://m.edsoo.ru/ff0
TsHKecTH" b02b4
Ha%irgg?feﬁ é(OHTpOJ'IBHOI/I Butmorexa LOK
29 },) https://m.edsoo.ru/ff0
MexaHuueckoe TBUKEHHE. b0408
Bzanmoneiicrue ten" -
KonrtponbHas pabora no Teme bubnnoreka [JOK
30 "MexaHnU4ecKoe IBUKECHUE. https://m.edsoo.ru/ff0
Bzaumogeiicteue Ten" b06ec
Nmnynsc Tema. Ummysse Bu6morexa LIOK
31 St 3aKOH COXpaHeHNA https://m.edsoo.ru/ff0
HMITyJIbCa. YTIPYroe u b07fa
HEYNPYroe B3auMOJCICTBUE -
Pemenne 3agay mo teme bu6mmoreka [JOK
32 "3aKkoH COXpaHEHHS https://m.edsoo.ru/ff0
uMmmyibca" b096¢
VYpok-koHpepeHus
33 "PeakTHMBHOE JIBIKEHHUE B
IIPUPOJIE U TEXHUKE"
Mexannueckast pabota u bubmorexa LIOK
34 https://m.edsoo.ru/ff0
MOIIHOCTb b0a84
Pabota cuiIbI TSDKECTH, CHITBI bubmorexa [JOK
35 ’ https://m.edsoo.ru/ff0
YIPYTOCTH U CUJIBI TPEHUS b0db8
JlaGopatopHnas pabora
36 «Omnpenenenne pabOTHI CHITBI

TPEHHUs1 IPU PaBHOMEPHOM



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0b096c
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37

JBY>KEHUH TeJa 10
FOPU30HTAIILHOU
MTOBEPXHOCTN

CBs3b SHEprUH U pabOTHI.
[ToTeHumanpHast YHEPTH

38

39

Kunernueckas sneprus.
Teopema 0 KHHETHYECKOM
SHEPTUU

3aKOH COXpaHEHHS SHEPTUU B
MEXaHUKe

JIaboparopHast pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff0
b0c32

bubmuoreka [JOK

40 «M3ydenue 3akoHa 1 https://m.edsoo.ru/ff0
COXPAHEHUS SHEPTUI) bl2fe
KonebatenbHoe ABHKEHUE U Hugposas bubmoreka LJOK

41 nmaboparopust  https://m.edsoo.ru/ff0
€ro XapaKTEePUCTUKH 01858
3aryxaromiue KoueOaHusl. Hudposas bu6mmoreka [IOK

42 BbIHYXJICHHBIC KOJICOaHUS. naboparopusa  https://m.edsoo.ru/ff0
Pe3onanc b20f0

43 MaTeMaTI/I‘IUeCKI/Iﬁ u
MPYXKUHHBIA MasSTHUKA
Ypok-uccienoBaHue

bubnuorexa [JOK

44 «3aBHCHM9 CTb fieprosa 1 https://m.edsogru/ffo
KoJe0aHui OT KECTKOCTH b197a
IIPYKHUHBI U MACCHI I'py3a» -

45 [IpeBpamienue 3Hepruu npu
MEXaHHUYECKUX KOIeOaHMSIX
JlaGoparopHas pabota
«OHpI;,I[eJ'IF;HI/Ie II)JaCTOTH u rbmiorexa [JOK

46 . 1 https://m.edsoo.ru/ff0
nepuo/ia KojiebaHui blaec
MPYXUHHOTO MasiTHUKA) —
JlabopaTopHas pabota
«IIpoBepka HE3aBUCHUMOCTHU bubnnoreka [JOK

47 mepuona kojiebaHuUM Tpy3a, 1 https://m.edsoo.ru/ff0
MOJIBEILIEHHOTO K HUTH, OT b197a
MAacchl Ipy3a»
lé/[eXElHI/I‘IeCKI/Ie BOJIHBI. Bu6morexa LIOK

4g BOMCTBA MOXAHHMICCIIR https://m.edsoo.ru/ff0
BOJH. [IpononbHbIe N b21fe
MOTIEPEYHBIE BOJIHBI E—
VYpok-koHpepeHus

49 "MexaHUYeCKUEe BOJHBI B 1
TBEpOM Tene. CelicMuueckue
BOJIHBI"

50 3ByK. Pacnipoctpanenue u
OTpa)keHHE 3BYyKa
VYpok-uccnenoBanue Hudposas

51 "HabmroneHue 3aBUCUMOCTH 1 naboparopus

BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

TOHA. AKYCTHUECKUN PE30HAHC

53

54

55

56

VYpoxk-koHpepeHuus
"VapTpa3Byk U HH(PPA3BYK B
IIPUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme "3aKOHBI
coxpaHeHus. Mexanudeckue
KoJieOaHusl U BOJIHBI"
KonTponbhas pabota no teme
"3aKOHBI COXPaHEHUSI.
Mexanuueckue KoneGaHus u
BOJIHBI"

DNeKTPOMarHuTHOE IoJIe.
DNEeKTPOMarHUTHHIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b23ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0
b25f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0
b2abe

57

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJIH

58

VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISt
COTOBOM CBA3U"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b2fe6

59

60

61

62

63

64

Ypoxk-uccienoBanue
"N3yueHue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOUIILHOTO
tenedona"

Pemenue 3anau Ha
OTIpeJIeIeHUE YacTOTHI U
JUTMHBI 3JIEKTPOMArHUTHOM
BOJIHBI

DneKTpOMarHuTHas pupoaa
cBera. CKOpOCTH CBeTa.
BonHoBEBIE cBOlCTBA CBETa
HcTouHuku cBera.
[IpssMmonuneiHOE
pacrpocTpaHeHHE CBETa.
3armenus Connia u JIyHsl
3aKO0H OTpaXeHUS CBETA.
3epkana. Pemenue 3a1ad Ha
IpPUMEHEHHE 3aKOHa
OTpaKEHHsI CBETa

[Tpenomnenue cBera. 3aKoH
MIPEIOMIICHUS CBETa

bubmuorexa [JOK
https://m.edsoo.ru/ff0
b2c6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b3658

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
b38c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
b3aea

65

[TonHOE BHYTpEeHHEE
OTpa)KEHUE CBETA.
Hcnons30BaHue MOJTHOTO
BHYTPEHHETO OTPAKEHUSI B
OIITHYECKHX CBETOBOJIAX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
b3ch5c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

JIaboparopHast pabota
"UccaenqoBaHue 3aBUCUMOCTH

66 yria mperoMIIeHHS CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpanuiie "Bo31yx-cTekyio""
VYpoxk-koHpepeHuus
"Hcnonb30BaHuE MOJITHOTO
67 BHYTPEHHETO OTPaXKCHUSI:
CBETOBO/IbI,
ONTUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [IOK
68 JJII;}II{:;I' OnTureckas cuia https://m.edsoo.ru/ff0
b3f2c
. bubmuorexa [JOK
69 Eﬁ;g;elme H300paKeHui B https://m.edsoo.ru/ff0
b444a
JIaGoparophas paboTa
"Onple)ﬂenEHHe E)OKyCHoro Bubmzorexa LIOK
70 . https://m.edsoo.ru/ff0
PacCTOSHUS U ONITHIECKOU 04206
CHWJIBI COOMPAFOIIICH JTMH3BI" -
Ypok-koHbepeHIus bubnnoreka [JOK
71 "Onrudeckue JIMH30BbHIC https://m.edsoo.ru/ff0
npubopsr" cOa7e
72 1?:J1213 Kak OINTUYECKasi CUCTEMA. Egggﬁ%f;;ggﬁfo
perme b4684
VYpox-koupepenuus "ledexrsr
73 3penus. Kak coxpaHuTh
3peHue"”
Paznosxxenune 6emnoro cera B
cnektp. OnbiTel HptoTOHA. rbmiorexa [JOK
74 https://m.edsoo.ru/ff0
CrnosxeHue CreKTpaIbHbIX cOfdc
1BeToB. /ucnepcus ceera =
JlabopaTopHas pabota
"ONBITHI IO PA3I0KEHUIO
bubnuotexa [JOK
75 Oezoro ceera B CiekTp i https://m.edsogru/ffo
BOCTIPUATHUIO 1IBETA IPEIMETOB 0624
MIpU UX HAOJIOJIEHNUHU Yepe3 -
11BETOBbIE (PUIHTPHI"
Ypok-nipaktukyM "BosHOBBIE
76 cBoiicTBa cBeTa: AUCIEPCHS,
uHTepdepeHus u nudpaxmus”
bu6mmorexa [IOK
77 r?;;;?aplizp ﬁgpna 1 https://m.edsoo.ru/ff0
p JeNlb aToOMa 1238
78 [Toctynatel bopa. Monens
aroma bopa
Hcnyckanue U norjaomeHue bubnuoreka [IOK
79 cBera atoMoM. KBaHTHI. https://m.edsoo.ru/ff0

JInnenyaTsle CIIEKTPbI

cl44c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c

YPOoK-TIpaKTUKyM

bu6mmoreka [IOK

80 "HabmroneHue CrieKTpoB https://m.edsoo.ru/ff0
ucryckanus'" c1550
bubmuoreka [JOK
81 PannoakTUBHOCTH U €€ BUIbI https://m.edsoo.ru/ff0
cl672
bubmuoreka [JOK
82 EITP OCHHC aTOMHOTO Spa. https://m.edsoo.ru/ff0
YKJIOHHAs! MOJICITh c18ac
bu6mmoreka [IOK
83 Ezz(x;;gilgnwme HPEBPALIEHHA. https://m.edsoo.ru/ff0
clal4
Pemenue 3agau nmo teme: bubmuoreka [JOK
84 "PammoaKTHBHBIC https://m.edsoo.ru/ff0
npeBpamieHus" clbda
85 [Ilepuon momypacmnana
Ypok-koHbepeHIHs bubmmoreka [JOK
86 "PaagnoakTUBHbBIC U3TYYECHHUS B https://m.edsoo.ru/ff0
pupoJie, MEAUIMHE, TEXHUKE" c2126
SAnepHble peakuuu. 3aKOHBI bubnuorexa [JOK
87 coxpaHeHUs 3apsIOBOTO H https://m.edsoo.ru/ff0
MAacCOBOTO YHCET c1c58
DHeprus CBS3U aTOMHBIX S7EP. Bubmzorexa LIOK
88 S —— https://m.edsoo.ru/ff0
cld7a
Pemenue 3amau mo reme
89 n "
S nepHbie peakuuun
Peakuuu cuHTe3a u AeneHus bu6mmoreka [IOK
90 sgep. UcTounmKy SHEprUn https://m.edsoo.ru/ff0
CorHIa u 3BE3] c1e88
VYpoxk-koHpepenuus "SAnepHas
g1 °PHepreruka. HevictBus
PaMOaKTUBHBIX U3NTyYEHUI Ha
KUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU
paborte 1o Teme bubnmnoreka [JOK
92 "DnexTpoMarHUTHOE IOJIE. https://m.edsoo.ru/ff0
DNeKTPOMarHUTHBIE BOJTHBI. c223e
KBanTtoBsie siBneHus"
KonTponbHas pabota mo Teme
93 "DNEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJTHBI.
KBanToBnie siBneHus"
IToBTOpenue, o6o0IIEHNE. bubnuoreka [IOK
94 JlaGopatopHble pabOTHI 11O https://m.edsoo.ru/ff0
Kypcy "B3aumopeiictBue ten" c245a
[ToBTOpenme, oOo0IICHNE.
PCI_HCHII)/IC pacquHL?)lc u Bubmzorexa LIOK
95 https://m.edsoo.ru/ff0

Ka4YE€CTBCHHBIX 3a1a4 I10 TEME
"TemnnoBsie nmporecch”

2572



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

IToBTOpenue, o0o0IIEHNE.

Pemenue pacyeTHbIX 1 Brbmeorexa LIOK
96 1 https://m.edsoo.ru/ff0
Ka4eCTBEHHBIX 3a7a4 110 TEME
9 c2a22
"KIIJI TerioBbIX aBuUrareiaci”
IToBTOpEHHE, 0000IIECHHE.
PGH_IGHII)/IG pacquHb?)l( u bubmoreka LJOK
97 1 https://m.edsoo.ru/ff0
KayeCTBEHHBIX 3a7a4 10 TEME
) " c2b30
'KIIJ] 351eKTpOoyCcTaHOBOK
[ToBTOpeHME, 0000IIEHNE. bubnnoreka [HOK
98 JlaGoparopubie pabOTHI 11O 1 1 https://m.edsoo.ru/ff0
Kypcy "CBeToBbIe ABICHUA" €2c52
IToBTOpenue, 0600IIIEHHE.
Pagng CHTIZKCTaMI/IH;oneMe bubanorexa LIOK
99 " 1 https://m.edsoo.ru/ff0
AKOHBI C"()XpaHeHI/ISI B c2d6a
MEXaHHKE
[ToBTOpenue, 06001IeHUE. bubnnoreka [JOK
100 Pabora ¢ TeKCTaMH 110 TEME 1 https://m.edsoo.ru/ff0
"Konebanus 1 BOJIHBL" c2e82
[ToBTOpenue, o6o0IEHNE. bubmmoreka [IOK
101 Pabora ¢ TEKCTaMH I10 TEME 1 https://m.edsoo.ru/ff0
"CseroBbI€e siBaeHUA" c3044
[ToBTOpeHME, 0000IIEHNE.
Pabora ¢ TekcTamu 1o Teme
102 1
KBanToBas u snepHas
¢uznka"
OBIIEE KOJIMYECTBO YACOB 102 7

I10 ITPOT'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 7 xknacc/ [epsimkua .M., UBanos A.W., AkiimoHepHoe o011ecTBO
«M3parenscTBO «lIpocBemenne»

» ®dusuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBemienne»

» ®usuka, 9 xnacc/ [epeimkun A.B., I'yrauk E.M., O61mecTBo ¢ orpaHu4eHHOM
0TBEeTCTBEHHOCTHIO «JIPODAY; Akumoneproe obmiectBo «M3narensctBo «IIpocBemienne»
» ®usuka, 8 kiacc/ [lepeimkun .M., BanoB A.U., AKiinoHepHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenune»

» ®usuka, 9 xnacc/ [epeimkun .M., I'yrauk E.M., UBanos A.I., [lerpoBa M.A.,
AxumonepHoe obmectBo «M3narenbctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI IJ151 YUUTEJIA

PaGouas nporpamma «@uzuka. 7—9 kiaccen» (aBTopsl E. M. I'yrauk, M. A. [letposa, O.
A. YepHukoBa).

®usuka. 7 kiacc. Meroauueckoe nocodue (aBropsl O. A. Uepnukosa, C. H. 'magenkosa,
B. B. KyapsBues).

®usuka. 7 kiace. unaktuueckue marepuaisl (aBTopsl A. E. Mapon, E. A. Mapon).
®usuka. 7 kinacc. CoopHuK BorpocoB u 3aaa4 (aBTopsl A. E. Mapon, E. A. Mapon, C. B.
[Tozotickuit).

®dusnka. 8 kinacc. Meroanueckoe rnocodue (aBropsl O. A. Uepnukona, C. H. ['manenkoga,
B. B. Kyapssues).

Ousnka. 8 kinace. unaktuueckue marepuaisl (aBTopsl A. E. Mapon, E. A. Mapon).
®dusuka. 8 kiacc. CoopHHK BompocoB u 3a1a4 (aBTopsl A. E. Mapon, E. A. Mapos, C. B.
[Tozotickuit).

dusmka. 9 kiacc. Meroanueckoe nocodue (aBropsl O. A. Uepnukosa, C. H. I'magenkosa,
B. B. KyapsBues).

®dusuka. 9 kinacc. Jlunakrtuueckue marepuansl (aBtopsl A. E. Mapon, E. A. Mapon).
®dusmnka. 9 kinace. CoopHUK Borpocos u 3aaa4 (aBTopsl A. E. Mapon, E. A. Mapon, C. B.
[To3oiickwuii).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/



