


INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYYaloOlUUMXCSd W OpraHu3alMi0 HM3y4YeHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBaHHYK) Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPKAHMS UM Yy4€T€ BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3nKa SBISETCS CUCTEMOOOPA3YIOIIMM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouonorueli, acTpoHOMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHHUI O MUE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K HaykKe Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPENIOJaracT OBJAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaAMOTHOCTb!
® Hay4HO OOBSCHSTH SIBICHUS;
® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAYUYHBIE JOKA3aTENIbCTBA IS
MIOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKKM HA YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, pealu3yroOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus Gpu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJeHHs oOOydaloluxcs K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHud U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus 00ECIIEUNBACTCS PELUICHUEM CIEAYIOIUX 3a/a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;
® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, Y4YUTEIb JIeJaeT BBIOOp MpoBEAEHHUs J1a00paTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL W3mepenue ¢usznueckux BenuuuH. Du3nueckue MpudOpHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cUCTeMa €IMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH HM3Yy4aloT NMpuponay. EcTecTBeHHOHAy4 HBI
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHe HalmogaemMoro sieHus. Omnucanue
bu3NYECKUX SBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHudeckue, TETIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUS.

2. dusuueckue TpuOOpHl U MpOLEAYypa MPSIMBIX U3MEPEHHUI aHAIOTOBBIM U IU(POBBHIM

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenne IEHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.
Onpenenenue pasMepoB MabIX TEl.
W3mepenne TtemrepaTypbl MNpHU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTydKa
TEMIIEpaTyphI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIApUKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypOH.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTayiiyeckux) Tela. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbix
COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue OpOYHOBCKOTO JBUKCHHUSI.

2. Hab6monenue nuddysun.

3. HaGmronenue siBieHUI, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. Omenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmnbITHI 10 HAOIIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl O 0OHAPYKEHUIO AEHCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.
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Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.
Jlaﬁopamopuble pabomwl u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIapUKa B YKUIKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. Ompenenenue cpeiHel CKOPOCTU CKOJBXKEHHsS OpycKa WM IIapuKa MO HAKIOHHOU
IJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPIOTO TeEA.
4. OnbIThI, JEMOHCTPHUPYIONINE 3aBUCHUMOCTh pacTsikKeHHs (IedopMaiiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBXKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEeHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mapocratuueckuit  mapamokc. CooOmaroruecs cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIECTBOBAaHUS BO3TYLIHOW
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

S A
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3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIBL, JACUCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl TeJa.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUIKOCTh YacTU TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M ONpEACIICHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.
Mexannueckast pabora. MOIHOCTb.
[IpocTble MexaHM3MBbI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pblyara.

HpI/IMCHCHHC I[IpaBujila paBHOBCCHUA pbIdara K 6J'IOKy. «3010TOEC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.
Mexanuueckass sHeprus. KuHetmueckas W nNoOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B JPYTOi. 3aKOH COXPaHEHUs DHEPIMH B MEXAHUKE.
Hemoncmpayuu.

1.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopmnwvie padbomot u onvimol.

1.

2.
3.
4.
8 KUVIA

Omnpenenenre pabOTBl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
Uccnenoanue ycinoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakTOHHON IITOCKOCTH.
N3y4eHne 3aK0Ha COXpPAHEHNs MEXaHUUECKON SHEPTUN.
CC

Pa3nea 6. TemyioBbie sIBJIEHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHHS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMNbITb, NOATBEPKIAIOINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauumBaHWE M KaloWUIApHbIE siBlieHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
Buytpennsist sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH »SHEpruu: Terionepenada u
coBepirieHre paboThl. BUabl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX

BCIICCTB.

Kunenue.

VYnenvHas TtemnoTta IuiaBneHus. I[lapooOpazoBanue u KoHaeHcaius. Mcmaperwe.
VYaenpHas TemaoTra mnapooOpa3oBaHMs. 3aBHUCHUMOCTh TEMIIEPATypbl KUIEHHUS OT

aTMoc(epHOro JaBiIeHHUS.
BnaxunocTe Bo3ayxa.
3H€pI‘ U1 TOIIJIMBA. yIIeJILHaSI TCIJIOTA CTOpAaHUA.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPYKAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

el IR AN O il

13.

HabimroieHue OpOyHOBCKOTO JIBHYKCHHUS.

Habmonenue nuddysun.

HaGroieHne sSiBJICHUI CMaYMBaHMS M KAMJUTSIPHBIX SBJICHHM.

HaGroienre TermioBoro pacimpeHust Teil.

V3MeHeHre AaBlICHHUs T'a3a MPU U3MEHEHUH 00bEMa U HArPEBaHUM MJIH OXJIAXKICHHUH.
[IpaBuia U3MEpEeHUs: TEMITEPATYPBI.

Bunae! Tennonepenayn.

OxJaxIeHue IPH COBEPIICHUH PAOOTHI.

Harpesanue npu coBepiieHHH paOdOThI BHEITHUMH CHJIaAMH.

. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.
. HaOnronenue kunenus.
. HalOirroieHre mocTostHCTBa TeMIIEpaTypPhI PH TUTABIICHUH.

Moenu TeIUIOBBIX ABUTATEIEH.

Jlabopamopuwie pabomsl u onvimot.
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10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBlIeHUs BO3IyXa B OaJUIOHE IINPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJICHHUsI BO3JayXa OT ero o0ObéMa u
HarpeBaHUs UM OXJIAKICHHUS.

[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKAa >KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTypshl.

HaGmronenvne n3aMeHeHuss BHYTPEHHEH SHEPTrUU Tejla B Pe3ysibTaTe TeIulonepeaaduu u
pabOTHI BHEITHUX CHIL.

HccnenoBanue sBIEHUS TETNIO0OOMEHA MPU CMEIIUBAHUN XOJIOTHOU U TOPSTUEit BOJIBI.
OnpeneneHre KOJNMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH MPH TEIUIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

Onpenenenre yIeabHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCrapeHusl.

OrnpezneneHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Onpenenenre yIeabHOM TeIUIOTHI MIJIABJICHUS JIbA.

Paszpnen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.

Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX TE1 OT BEJINYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TElL.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.

OneKTpocTaTH4ecKast HHIYKIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenvpoBaHu€e CUIIOBBIX JIUHUHI 2JIEKTPUUECKOTO TOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUYECKOTO TOKA.

10. DnekTpuYecKuii TOK B KUJKOCTH.

11. I'a30BbIi1 paspsa.

12. I3mepeHne cuibl TOKa aMIIEPMETPOM.

13. VI3amepeHue J1eKTpUYecKOro HarpsiKeHHsI BOJIbTMETPOM.

14. PeoctaTt 1 Mara3uH CONPOTUBIICHUH.

15. BzaumopeiicTBuE NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBanue HEBO3MOKHOCTH pa3JeJICHUs MIOJI0COB MarHuTa.
17. MoaenupoBaHHe MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18. OnsiT Opcrena.

19. MarauTHOE 10JI€ TOKA. DJIEKTPOMArHuT.

20. JleficTBuE MarHUTHOTO I0JIsI HA IPOBOAHUK C TOKOM.

21. DneKkTpoaBUTaTeNb MMOCTOSTHHOTO TOKA.

22. UccnenoBaHue SIBJIEHUS 3JIEKTPOMAarHuTHOM WHIYKIUH.

23. OnsiTel Papanes.

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHAYKIIMOHHOTO TOKA OT yCJIOBUI €r0 BO3HUKHOBEHHMSI.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopmnwvie padbomwt u onvimol.

OnBITHI MO HAOIIOCHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U IPU COMTPUKOCHOBEHUHU.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTH  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. IlpoBepka mpaBwmiia CIOXKEHHUS HANPSKEHUN MpPH TOCIEIOBATEIHBHOM COEIUHEHUU

AR

JIByX PE3UCTOPOB.
9. TlpoBepka mpaBuiia i CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.
10. Onpenenenue paboOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. Onpenenenne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.
12. ViccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HaNpsKEeHUs
Ha HEW.
13. Onpenenenue KI1J/I narpeBarens.
14. UccrnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.
15. I3yueHue MarHUTHOTO TIOJS TOCTOSHHBIX MAarHUTOB MPH HUX OOBEAUHEHUH U
pa3JesieHuu.
16. ViccnenoBanue AelCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHIMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM H
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. U3yuenue neiicTBUS MarHUTHOT'O 1OJIS Ha IPOBOIHUK C TOKOM.
19. KonctpyupoBanue u u3yuyeHue paboThl JEKTPOABUTATES.
20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTaHOBKHU.
21. OnpITEl MO MCCIEIOBAHUIO SBJICHHUS 3JEKTPOMAarHUTHOW WHAYKLUH: HCCIEJOBAHUE
U3MEHEHUI 3HaUeHUs U HalpaBJIeHUs! MHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOe ABMkeHne. CBoOoaHOe nageHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBWXEHHE MO OKPYKHOCTH. [lepuon u wactora obOpameHus. JluaeiHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHUsSI CKOJIbKEHUS, CHJIa TPEHUS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.



Cuna TsKECTHM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJeHUS.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
HEPETPY3KHU.

PaBHOBecue maTtepuanbHON ToOukH. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpeIuUI€HHOM ochio BpamieHus. MomeHT cuibl. LleHTp TsbkecTH.

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannyeckasi pabota U MomHOCTb. PaboTa cun Tskect, ynpyroctd, TpeHusi. Cs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.
Hemoncmpayuu.

1.
2.

SN IS

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaGnroneHne MexaHUYecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeJNl OTCUETA.
CpaBHeHue myTed M TPaeKTOPUM JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

M3MepeHne CKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habumonenne ABM>XeHUs Tesa o OKPY>KHOCTH.

Habumronenne MexaHUYeCKUX SIBJICHUN, IPOUCXOSAIINX B cucTeMe oTcuéra « Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIEHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U IEHCTBYIOLIEH Ha HETO CHUJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJEHCTBUY TEIL.

M3menenue Beca Tena nNpyu yCKOPEHHOM JIBU)KCHHH.

Ilepenaya uMIryabca Ipu B3aUMOJAEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPTUH MTPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPH HEYIPYroM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca MPHU a0COIOTHO YIIPYTOM B3aUMOJEHCTBHH.

HaOGnroneHue peakTHBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHW4YECKOM 3HEPTUH MPU CBOOOIHOM Ha/IEHUH.

CoxpaHeHne MeXaHN4eCKOW YHEPTHH MPH IBUKEHUU TeJa MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1.

KoHcTpynpoBanue Tpakra [uisl pa3rOHa M JAJIBHEHIIET0 PaBHOMEPHOIO ABH)KECHHUS
HIApUKA UK TEJIEKKH.
Omnpenenenue cperHel CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tejla IPU PAaBHOYCKOPEHHOM JBM)KEHHU IO HaKJIOHHOM
IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM ABMXEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.
[TpoBepka TUIOTE3BI: €COM MpPH PABHOYCKOPEHHOM JBIDKEHHMHM 0e3 HayalbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIbBI HOPMajbHOTO
JIaBJICHMSL.
Onpenenenne k03P PUIHEHTA TPEHUS CKOIBKEHHS.
Omnpenenenne KECTKOCTU NPYKUHBI.
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9. Ompenenenue pabOThl CHJIBI TPEeHHs MPU PABHOMEPHOM JBIJKEHUU Tella IO
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C HCIOIB30BaHHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. N3ydyeHue 3akoHAa COXpaHEHUS SHEPTHH.

Pazgen 9. Mexannyeckue Koj1e0aHusi U BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOanus. BeinyxaeHnsle konebanus. Pezonanc. MexaHnyeckie BOJHBI.
CaoiicTBa MexaHMUYeCKUX BOJH. IIpomonpHbIe 1 monepedHbie BOIHBI. JlJTMHA BOJTHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbl YIIPYTOCTH.
Habmroienue xonebanuii rpyza Ha HUTH U Ha TPYKUHE.

Habmtoienue BeIHYXIEHHBIX KOJIeOaHHUI U pe30HaHca.

Pacrnipoctpanenue npooabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AN

AKYCTHYECKUI PE30HAHC.
Jlabopamopuwvie pabomot u onvimeol.
1. OmnpeneneHue 4acTOTHI U NEPUOJA KOJIEOAaHUM MaTeMaTHUYECKOIO MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U NEPUOJIA KOJIEOaHUH MPYKUHHOTO MasATHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TNEpHOAa KojeOaHWM MOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUN MPYKMHHOTO MAasTHHKA OT Macchl
rpys3a.
5. TIpoBepka HEe3aBUCUMOCTH IepHoOAa KoJIeOaHUN Tpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JE€MOHCTPUPYIOLIUE 3aBUCHUMOCTh IE€pHOJa KOJEOAHUW MPY>KMHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue ycKopeHHUs: CBOOOIHOTO Ma/ICHUS.
Pa3nes 10. D1eKTpOMarauTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.
ONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHBIX BOJIH. Vcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJH JJI1 COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoiiHOBBIE CBOIICTBA CBETA.
Jlabopamopuvie pabomsl u onvimot.
1. VI3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIILHOTO TeIe(oHa.
Pasznen 11. CBeroBble siBICHHS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHeElHHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
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IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U JaIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

9.

XN R W=

[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBO/I.

Xox myueil B cobuparoleii TuH3e.

Xox Jydeil B paccenBaroleH JIMH3E.

[TosryuyeHnue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mozenb riaza.
11. Paznoxenue 0enoro cBera B CIEKTP.

12. TlomyuyeHue Georo cBeTa Mpy CIOKCHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

Now e

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUS CBETOBOT'O JIy4a OT yTIJIa MaICHHS.
N3yueHne xapakTepuCTHK H300paKeHUs TIPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa NIPEJIOMIIEHHS CBETOBOTO JIy4ya OT yIJjla IaJeHUs Ha
IPaHUIIE «BO3JLyX—CTEKJIO».

[Tony4yenne n300paxeHnit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

Omnpenenenne GOKyCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3gen 12. KBantoBble ABJIeHUS.

OmneiTel Pesepdopna u nnanerapuas moaens aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznyudeHus. CTpoeHHME aTOMHOIO sJpa.
Hyxnonnas wmonens aromHoro sijapa. M3otomsl. PaamoaktuBHbIE TipeBpainenus. Ilepuop
IoJypacrnaaa aTOMHBIX sJIep.

SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsI0BOIO M MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX szaep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4eHUs U MOTJIOMEHUS.

2. CnexTpsl pa3IM4HbIX T'a30B.

3. CnekTp Boaopoaa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuéTurka HOHU3UPYIOIUX U3TYyUESHUH.

6. Perucrtpanus n3imydeHus IpUPOIHBIX MUHEPAIOB U IPOLYKTOB.
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Jlabopamopmnwvie padbomwt u onvimol.

1. HaOnroneHue CIUIOUIHBIX U JMHENUYATBIX CIIEKTPOB U3IyUYEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHIbl IO TOPMO3HOMY HyTH (1O

doTorpadusm).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYJIb TMpEAHA3HAYEH [UIS  CHUCTEeMAaTU3alud |
0000111eHUSs TPEAMETHOTO COJIEPKAHMSL U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3YUEHUN
BCEro Kypca (PM3MKH, a TakKe JUIsl MOANOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yHarOUINXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEAlu3ylOTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX 0OecneumBaeTcs JOCTHIKEHHE IPEIMETHBIX U
METaIpeIMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB 00ydeHUs, (POpPMHUpPYETCs €CTeCTBEHHOHAyYHas
IPaMOTHOCTh: OCBOECHHME HAyUHBIX METOJIOB HCCIICJIOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHA,
pelarhb 3aJauu, B TOM YHCJIe KaUeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[TpuHIMNMAIBHO NEeSTEIbHOCTHBIM XapakTep AaHHOTO pa3jelia peaau3yercs 3a c4éT Toro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUI paclio3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABJICHUS
B OKpY’Kalollel Ipupoje U MOBCeIHEBHON )KU3HU;

UCIIOJIb30BaTh HaY4YHbIE METO/bI UCCIEI0BaHUA (PU3MUECKUX SIBJICHUM, B TOM 4HCIe I
IIPOBEPKHU TMIIOTE3 U MOJIYUYEHUS] TEOPETUUECKUX BBIBOIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJE€€ BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB DJHEPIUM HAa OCHOBE
3aKOHA MIPEBPALEHUS U COXPAaHEHMSI BCEX M3BECTHBIX BUOB SHEPTUU.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (Qu3nyeckon
HayKU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJIEHHUH OOLIECTBEHHO 3HAYMMBIX M dTHUECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATENbCKON JEATENIbHOCTH;

5) popMupoBaHus KYJbTYpPbI 310POBbS U IMOLMOHAJIBHOTO 0J1arONMOJTyYHA:

- OCO3HAaHHE IEHHOCTH 0e30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, c
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

- ¢c(hOpMUPOBAHHOCTh HABbIKA peieKCUU, MMPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOTO
e IIpaBa y Ipyroro 4eoBeKa;

6) TpynoBOro BocnuTaHus:

- aKTUBHOE Y4YacTHE€ B PEUICHHH MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3alfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIpPaBICHHOCTH,
TpeOYIOMIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- UHTEpeC K NMPAaKTUYECKOMY M3yUeHUI0 Ipodeccui, CBI3aHHbIX C PU3UKOM;

7) 3KOJIOrM4YeCKOr0 BOCIIMTAHMS:

- OpHUEHTalMs Ha MPUMEHEHHe (QU3NYECKUX 3HAHUU Ui pelieHus 3aaad B 00JacTu
OKpPY’KaloIlle Cpe/ibl, MIAHUPOBAHUS TOCTYIIKOB M OLIEHKH HUX BO3MOJKHBIX MOCIEICTBUN
TUISL OKPY KAIOLIEHN Cpebl;

- OCO3HaHHe II00ATLHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpebl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUHM HCCIEAOBAaHUM M TPOEKTOB
(bu3MYeCKOil HaNPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO 1EATENbHOCTD;

- TOoTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYITHpPOBATH HUIACH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;
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e - oco3HaHHUE Ne(UIMTOB COOCTBEHHBIX 3HAHUI ¥ KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;

® - [INIAaHUPOBAHUEC CBOCTO Pa3BUTH B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3HaHPII>i;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa H 5KOHOMUKH,
B TOM YHCJIE€ C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[CﬁCTBHfI C y‘léTOM BJIMAHUA Ha OKPYXKaAIyr0 CpCay, BO3MOXXHBIX
I7100aIbHBIX HOCHCHCTBHﬁ.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAaHBI MeTamnpeAMeTHbIe pe3yJbTaThbl,
BKJIIOYAIOIME [103HABATEJIbHBIC YHHBEpCAJIbHBbIE Y4YeOHBbIC JECHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIISATUBHBIC YHUBEPCAIbHbBIC YUeOHBIE NEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJelCTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHNUs
Y CpPaBHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U IIPOTUBOPEUMS B pacCMAaTPUBAEMbIX (PaKTax, JaHHBIX U
HAOJII0JICHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh IIPUYMHHO-CJIECTBEHHBIE CBA3M NPU U3yYeHUM (PU3MUECKUX SIBICHUH WU
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAaHUEM JEIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKIIIOYEHUH, BBIABUTaTh TMIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crmocod peuieHus y4yeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELIEHHs, BbIOOp Hambosiee MOIXOMASIIETO C
Y4ETOM CaMOCTOSITEIbHO BBIIECICHHBIX KDUTEPHUEB).

ba3oBble ucciaenoBarelbCcKue e CTBUS:

MCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTh TI0 CAMOCTOSITETLHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TOJYUYCHHYIO B XOJI€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynmupoBaTh 0000IEHHST W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBENEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (U3HUUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh pa3jMyHble METOJ/bl, HHCTPYMEHTHl M 3alpochl MpHU IMOHMCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON yueOHOW (pu3ndeckoil 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

15



CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS HWHPOpMAIUA U
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XoJe OOCYXIeHHs Y4eOHOTO Marepuana, pe3yjibTaToB J1abopaToOpHBIX padboT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXXACHHUS C CYXKACHUSMH JPYIUX YYacTHHKOB JIHAJIoOra,
OOHapyKMBaTh PA3JINUUE U CXOACTBO TO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABIATH  PE3YNbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IpY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpENeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAa4EeCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C ApyruMHU YICHAMHU KOMaHAbI,;
OLICHMBAaTh KAa4yeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX ISl pELICHUS
(bu3nyeCKuX 3HAHMIA;

OpUEHTUPOBAThCA B PA3IMUYHBIX MOJAXOAAX NPUHATUS pelIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIBHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MIpEIaraéMble BApUAHTBI PELLIEHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYyalluM U IpejylaraTh MIaH €€ U3MEHEHMUS],
OOBSICHATH TMPUYMHBI JIOCTUXKEHUS (HEJOCTMDXKEHUS) pe3yJbTaToOB JEATENbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE€ B XOJI BBIITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;
OILICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;
CTaBUTh ce0s1 HA MECTO APYTOro yeloBeKa B XOJ€ CIopa WK AUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuleHHH (QU3UYECKUX 3a1ad Wi B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.
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INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 7 KJjacce ImpeIMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
OKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MYECKHX BEIWYHMH, aTOM, MOJIEKYII,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIAOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (aud¢ysus, TeII0BOE IBMKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE IBUKEHUE, WHEPLHUs, B3aUMOJCHCTBUE TEJl, pABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHONW OCBK BpAllleHMs, Iepefadya JaBlIeHUs TBEPIAbIMU
TeJIaMU, JKUAKOCTSMH U razaMu, aTMOC(EepHOe JaBiIeHue, IJIaBaHue Tell, IPeBPaLeHUs
MEXaHUUYECKOW SHEPIUi) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3yUYEHHBIX (PH3UUECKUX SBICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4Yucie (pu3MyYecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CWIBI TPEHHS B IPUPOLE U
TEXHUKE, BIHUSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pblYary B Teje YelIOoBeKa, IPU 3TOM IEPeBOIUTH IMPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TET U (PU3NYECKUE SBJICHUS, UCIIONIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IMyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHWJIA YIPYTOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBIICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOLIAas CWJIA, MEXaHWdeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHHU3MOB, KMHETUYECKasi W MOTEHLUaJIbHasl SHEPTUs), IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3yEMbIX BEINYMH, UX 0003HAYEHUS U €TUHUIIBI
(GU3NUeCKUX BETUYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKHE SBICHHS U MPOLECCHl, HCIOJIb3YS
IpaBuUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPaHEHUS MEXaHW4YEeCKOM DHEpPruu, IpU OTOM J1aBaTb CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BhIPAKEHHE;

OOBSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi NPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTWYECKHX IIaroB ¢ OMopoil Ha 1—
2 u3ydYeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3afauyd B 1—2 feWCTBUA, HCIOJIB3YS 3aKOHBI U (OPMYJIBI,
CBs3bIBaloIlMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHali3a YCJIOBUS 3aJauu
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3allUCBIBaTh KPATKOE YCIIOBHE, MOACTABIATH (U3NYECKHUE BEIMYUHBI B (HOPMYJIBI U
IPOBOJUTH PAacyEThl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYSHHOH (hPU3NYECKON BEIMUHHEI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METOJ0B, B OIMCAHMM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(rumore3y), pazauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yJbTaT, HaXOIUTh
OLIMOKH B XOJ€ OTIBITA, JIENaTh BBIBOJKI 110 €TO Pe3yibTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSEMble NPEINOIOKECHUs, COOUpaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYI0BAaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYIIMPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIEpaTypbl C HMCIOIb30BAaHMEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0CONIOTHOM MOrPEUIHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYroil ¢
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
COIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJUHEHMs NPYKUHBI, BBITAJIKUBAIOLIEH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
yCIIOBUM IJIaBaHUS TeJl, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTb B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cienys MpeIoKeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJIy4YEeHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOiaull M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MUCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPJAOrO Tela, CWJIA TPEHUsI CKOJBXKEHHS, JaBJIEHHE BO3/AyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha IMOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl HpPeasIoKEHHON
MHCTPYKLUU: IIPU BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMYUHBI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3plBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha WX OMNMCAHHA (B TOM 4MCIE: TMOAMMUIHUKU, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAUMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpPHUMEpax) MPaKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJAHEBHOW XM3HM s OOecredeHus
0€30MacCHOCTH TNpH OOpalleHud ¢ NpUOOpaMu W TEXHHUYECKUMH YCTpOMCTBaMu,
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COXpaHEHHs 3J0pPOBbSI W COOJIOAEHHS HOPM ODKOJOTHYECKOTO TIOBEICHHS B
OKpYXaroIlIe Cpeae;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popmanuu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAaHUH U IyTEM CPaBHEHUS
Pa3IUYHBIX HCTOYHUKOB BBLACIATH HHPOPMAIIHIO, KOTOPAs SBISETCS MPOTHBOPEUYNBON
WJIN MOKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-IOMYJISIPHYIO JINTEPATypy
(Gu3nyecKoro coaep)kaHus, CIIPaBOYHBIC MaTEepHalbl, pecypchl cetu VHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGPOpPMALUU U3
OJTHO 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHBIE KpaTKHWE MHCHMEHHBIC U YCTHBIE COOOIIEHUs Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (pru3n4eckoro coaepikaHusi, B TOM YHCIIE MyOJINYHO J1eNaTh
KpaTKHe COOOIEHHS O Pe3yJIbTaTaxX MPOEKTOB WM y4eOHBIX UCCIIEIOBAHUM, IPH STOM
IPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIH TOHATUIHBIA ammapar Kypca (HU3HKH,
COIIPOBOKIATh BBICTYIUICHHE IPE3CHTAIHEH;

IIPY BBITMOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIIEAOBAHHUM pacrpenesiiarTh 00sS3aHHOCTH B
TpyIIie B COOTBETCTBUH C MOCTABICHHBIMH 33J1a4aMH, CIICAUTD 32 BHIMOJIHEHUEM TUTaHA
JICWCTBHU, aJeKBaTHO OIIGHUBATh COOCTBEHHBIH BKJIAX B JAEATEIBHOCTH TPYIIIBI,
BBICTPaNBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHECHHUE OKPY KAIOIINX.

K kxonny oOyueHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:

MCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHHS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HaCBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIaXXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSIA
DHEPrus, TEMJIOBON ABUTAaTENb, JIEMEHTAPHBIN AIEKTPUUECKUN 3apsll, dJIEKTPUIECKOe
1oJie, MPOBOJHUKU U JUAIEKTPUKH, TMOCTOSIHHBINA 3JIEKTPUYECKUH TOK, MarHUTHOE
HoJIe;

pasnnyarh sBI€HUS (TEIUIOBOE pacIIMpeHHe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMauMBaHHE, KallWUIApHbIE SBJICHMS, UCHApEeHue, KOHJEHCcallus,
IUIaBJIeHWe,  KpUcTau3anus  (OTBepJeBaHME),  KUIEHHWEe,  TelJionepenaya
(TEerIONpPOBOJHOCTb, KOHBEKLMS, W3IYUYEHME), DJEKTPU3aLUs Tel, B3aUMOJAEUCTBHE
3apsAa0B, ACHCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJIEHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHK C TOKOM, 3JIEKTpOMarHuTHas
UHAYKIUS) TO0 ONHCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh IPOSBICHUE N3YYEHHBIX (U3NYECKUX SBJICHUM B OKpY’KaIOLEM MHUPE, B
TOM 4uucie (U3NYECKHe SBICHUS B IPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydeHue CounHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE mosie 3eMid, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emJie, OJSIPHOE CHUSIHUE, MIPH ATOM IEPEBOJUThH MPAKTUYECKYIO 33Jady B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHHUIA;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEprusi, KOJWYECTBO TEIUIOTHI, YAeJIbHas
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TEIJIOEMKOCTh ~ BEIIECTBA, YIelbHAs TEIUIOTa IUIABJICHHS, VYCIbHAs TEIUioTa
napooOpa3oBaHus, yA€IbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUECCKUN
3apsAN, CHja TOKa, OJJICKTPUYECKOE HANpsDKEHHE, COMPOTHBIICHUE ITPOBOJIHUKA,
YACIBHOE CONMPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), TIPH
OMKMCAHUN TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCHOJIb3YEMbIX BEIHYHH,
0003HaYCHHS M €AWHUIIBI (PU3UYECKUX BEIUYUH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE
JAaHHYI0 (PU3NYECKYI0 BEIMYHMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEHN (DM3MUECKUX BEIIMYNH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS W MPOIECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETUYECKOM TEOpUM CTPOCHUS BEIECTBA,
OPUHIMUIT CYNEPIO3UIMK MoJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH Oma Ui yvacTka uemnu, 3akoH J[xoyns—JleHma, 3akoH coxpaHeHUus
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTEeMaTU4YeCKOe BHIPAKCHHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIC MW B KOHTEKCTE
CcUTyanuu MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIISTH
MPUYUHHOCIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JIOTMYECKUX IIIAroB C
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacd€THble 3amaud B 2—-3 JACHCTBHS, WCIONB3Ys 3aKOHBI M (HOPMYIIHI,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33aJa4yu
3alUCBHIBATh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUISl PELICHUS 3aayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE /JIs €€ PEIICHUs, POBOAUTH PACUEThHI U
CpaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUUHBI C M3BECTHBIMH JAaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIK (PUIUIECKUX
METO/IOB,  MCIOJIb3ysl  ONHMCAaHWE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEANOI0KEHHE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEICHUS HCCIEIOBaHUS,
JIeJIaTh BBIBOJBI;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3UUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHUsSI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETa
u3Nyyaromeil  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIaAU €€ TIOBEPXHOCTH, OJJICKTPH3alUi Tel |
B3aMMOJICHCTBUE DJECKTPUUYECKUX 3aps0B, B3aUMOJECUCTBHE IMOCTOSHHBIX MarHWTOB,
BU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JI€MCTBUS MATHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSSHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSEMbIe MPEANONOKEHUs, COOMpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOpYJIOBaHHUSA, OMHUCHIBATH XOJ OMNbITA W
bopMyITUpOBaTh BHIBOJIBI;

BBITIOJIHSTH MPSIMblE U3MEPEHUs] TEMIIEPAaTypbl, OTHOCUTEIBbHON BIAXKHOCTU BO3.yXa,
CWJIBI TOKa, HANpPSOKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHUOOPOB W JIaTYMKOB
Gu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YJIbTAaThl WM3MEPEHUN C Y4E€TOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;
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MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELIECTBA
POBOJHMKA, CUJIBI TOKA, UAYIIErO Yepe3 MPOBOJHHK, OT HANPSDKEHUS Ha MTPOBOIHUKE,
UCCJICIOBAaHUE I10CIIEI0BATEIbHOIO U MAapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEeI0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHITH M3MEPEHUs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOMYYCHHOH 3aBHCUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (U3UYECKUX BEIMUYUH (yJesIbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOioaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOpOM HAa UX ONHMCAHUS (B TOM YHCIE: CUCTEMAa OTOILICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETYMK DIIEKTPHUYECKON
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIrATENb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBaX (M3MYECKHX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPUTENBHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUUYECKHX IIeNel ¢ MOCIe0BaTEeIbHBIM U MapauleIbHbIM COCTUHEHUEM
AIIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LEnei;
IPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTo
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreueHus
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIlEeH Cpeae;

OCYHIECTBIIATh MOUCK HHpopManuu ¢usnueckoro coaepxanuss B HTepHere, Ha
OCHOBE MMEIOLIUXCS 3HAHUN M MyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUH YYEOHBIX 3a/laHUI HAyYHO-IOIMYJISIPHYIO JINTEpaTypy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE MUCHbMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHHs, 0000mIas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYINIEHUE MTPE3CHTAIHEH;

21



IpPU BBIIOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBaHUN (U3UUYECKUX TPOILIECCOB
pacrpeensiTh 00sS3aHHOCTH B IPyNIE B COOTBETCTBUU C INOCTABICHHBIMU 33Jja4aMU,
CIeIUTh 32 BBIOJIHEHHEM IUIaHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHUBATh  COOCTBEHHBIM BKJAQJ B  JCATCIBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy oOyuenus B 9 kiacce mpeaMeTHbIC pe3ysIbTaThl HAa 0a30BOM ypOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAs TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEpErpy3Kd, LEHTP
TSOKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHUYECKHUe KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ¥  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIEKTPhl HCIyCKaHWS M TOTJIOIIEHHs, anbgpa, Oera- M ramma-
W3JIy4EeHUs], U30TOIIbI, SACPHAst SHEPreTHKA;

pa3iuyath SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEHCTBUE TeEJ, PEAKTUBHOE JIBH)KCHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKACHHBIC KOJEOaHUs), pE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJIMHEHHOE paCIpPOCTPAHECHMUE,
OTPa)KE€HUE U MPEJIOMIIEHUE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHUE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOro CHEKTpa U3IIy4YECHHUS)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (hpr3HUecKoe SIBIEHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NYECKUX SABJICHUN B OKpYXaroleM Mupe (B
TOM yHclie (U3NYECKHUEe SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHE IJIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMHUYECKHME BOJHBI, ILyHAaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE  SBJIEHUS B  MpHUpPOjAE, OHOJIOrMYecKoe JeHCTBHE  BUAMMOIO,
yIbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHBIH paJuOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE MW3JIyu€HHE TMPUPOAHBIX MHUHEPAJIOB,
JefCTBUE paiOaKTUBHBIX M3IYyYEHHH Ha OpraHu3M 4ejoBeKa), IpU 3TOM MEPEBOIUTh
IIPAKTHUYECKYIO 337auyy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3nUeCcKuX SIBICHUIA;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUKEHHHU,
YCKOPEHHE, MEPEMEIIEHUE, IIyTh, YIVIOBAas CKOPOCTb, CHJIa TPEHUS, CUJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJAHITOIO
HaJ[ IOBEPXHOCTHIO 3E€MJIM, IOTCHIIMAIIbHAS JHEPI Ul CXKATOU IIPYKUHBI, KUHETUYECKas
SHEprus, MOJHAasg MEeXaHWYecKas HSHeprus, MepuoJl M YacToTa KojebaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NPABUIIBHO TPAKTOBaTh (PU3MUECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (HOPMYJIH,
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CBSI3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3UYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TITOTEHUS, NPUHLUI CYNEPHO3ZULUHN CHII,
IPUHIUI OTHOCUTENbHOCTHU [anumes, 3akoHbl HproTOHA, 3aKOH COXpaHEHUs1 UMITYJIbCa,
3aKOHBl OTPaK€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJ TMpU SJAEPHBIX peakUMsX, IpU 3TOM JaBaThb CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATh (hr3HUYECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalUll  IPAKTUKOOPUEHTUPOBAHHOI'O  XapakTepa:  BBIABIATH  IPUUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IL1aroB ¢ ONOpPOil Ha 2—
3 u3yueHHBIX CBOMcCTBA (U3UYECKUX SABJICHUM, (U3UYECKUX 3aKOHOB MWIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3a1a4M (OMUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIOIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAafONIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JTAaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS PELICHUS,
OPOBOJIUTH PAacy€Thl U OLICHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAYEHUS
(U3UYECKON BEJIMYUHBIL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOIIM (PHU3HUECKUX
METOJIOB,  MCIIOJNb3Yysl ~ ONUCAaHUE  MCCIENOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
IPENII0JIOKEHNE, OLIEHUBATh IPAaBUJIBHOCTh IOPSAKAa IPOBEIACHUS HCCIEAO0BaHUSA,
JieNlaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yJIbTaThl HAOIIOCHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHNIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (M3y4eHHne BTOpOro 3akoHa HplOTOHA, 3aKkOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUM, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3lio’keHHe OeJIoro cBeTa B CHEKTpP, U3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHsl MpeaMmera B coOMparoliel JIMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSITEIbHO
coOuparh yCTaHOBKY M3 N30BITOYHOIO HAOOpa 000pyI0BaHMSI, OIMCHIBATh X0 ONBITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIBI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEpPUI0 MPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaYeHHe H3MepseMOoi BeNUYMHBI ((OKYCHOE paccTOsSHHUE COOUpAIOLIel JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHUH C HCIOJIb30BAaHUEM
OpSIMBIX W3MEPEHUN (3aBUCHUMOCTb IIyTH OT BpPEMEHHM IIPM PaBHOYCKOPEHHOM
JIBUKEHUM 03 HaualbHOW CKOpPOCTH, Tepuoja KoJieOaHHM MaTeMaTHuecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJla OTpa)K€HHsI CBETa OT yrja MaJeHUs U
yria MpeloMIICHHs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIE0BAHUE, CAMOCTOSTENHEHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yJabTaTbl IOJIYYEHHOW 3aBHCUMOCTH
¢u3nyecKuX BETUYMH B BUAE TaOIUI] U TpaduKOB, JeNaTh BBIBOJBI IO pe3yJbTaTam
HCCJIEJIOBAHUS,

IPOBOJUTH KOCBEHHBbIE H3MEpEHHUs (U3UUYECKUX BEIUUMH (CpelHss CKOPOCTh U
YCKOpEHHUE Teja MPU paBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOAHOIO MaJeHUs,
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KECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHUS CKOJBKCHHUS, MEXaHWYecKas pabora u
MOIIIHOCThb, 4YacTOTa M Mepuoja KojeOaHUH MaTEMATUYECKOTO0 U IPY>KMHHOI'O
MasTHUKOB, ONTHYECKas CWiIa COOMpAlomeld JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHSTH
U3MEpEeHUs, cienysl MPEeAJIOKEHHON MHCTPYKIMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHIN3UPOBATh IIOJYUYEHHBIE pe3ysbTaThl C YYETOM 3aJ@aHHOM IMOIPEHIHOCTH
U3MEPEHHU;

coOnrofaTh TMpaBuja TEXHUKHM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbIE NPU3HAKM M3YYEHHBIX (DM3MUYECKUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO SIApa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKECHUS,
PacCTOSIHUA U YCKOPEHHUS, paKeTa, 9X0JI0T, OUYKH, TIEPUCKOII, OTOAIapaT, ONTUIESCKHE
CBETOBO/JIbl, CIIEKTPOCKOI, JO3UMETp, KaMmepa BuibcoHa), wucrosib3ys 3HaHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IMPHU PEHICHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUS MU300pak€HUN B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH TpPUMEPHl (HAXOAUTh MHPOpPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH TpHU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroIlei cpeae;

OCYHIECTBIIAITh MOUCK HUHpopManuu (Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (DOPMYJIMpPYST TOUCKOBBIM 3ampoc, HAaXOJUTh IYyTH OINpEeAeeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM Ha OCHOBE WMEIONIUXCS 3HAHUU |
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

MCIIONIb30BaTh MIPU BHITIOTHEHUH YYEOHBIX 3a/laHUil HAYYHO-MOMYJISPHYIO JTUTEPATypy
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BIQJIeTh MpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMauu
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COJAEp)KaHUSA, MyOJWYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM UCCIIEI0BATENbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBINA ammapar W3y4aemoro paszgena (U3NKd U
COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueld ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Kourposbubie IIpakTHyeckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTebHbIE PeCYPChI
padoThI padoThI

Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka - HayKa 0 MpUpoJe 2 https://m.edsoo.ru/7f416194
1.2 ®dusnuecKue BEIUIHHBI 2 1 https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7f416194

Htoro no pazneny 6

Pa3nea 2. lleppoHavyaibHbIe CBeJeHUS] O CTPOCHHH BellecTBA
2.1 CtpoeHue BelecTa 1 https://m.edsoo.ru/7f416194
22 JBIKeHHe i B3ANMOJICHCTBHE HACTHIL 2 1 https://m.edsoo.ru/7f416194

BeIeCTBa

23 ArperaTHble COCTOSIHMSI BEILIECTBA 2 1 https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Paznen 3. [IBuskeHune U B3auMo/IeiicTBHE TeJl
3.1 Mexanuyeckoe IBHKEHUE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuusi, Macca, IIIOTHOCTh 4 1 https://m.edsoo.ru/7f416194
33 Cwta. Buasl cun 14 1 2 https://m.edsoo.ru/7f416194

Hroro no pazaeny 21

Pasnen 4. laBienue TBEPABIX TeJl, KUAKOCTENH U ra3oB

Nl
4.1 I[a,?HeHHe epeatia HasIcHus 3 https://m.edsoo.ru/7f416194
TBEPABIMU TEIIAMU, KUJKOCTSIMH U Ta3aMu
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

4.2 JlaBiieHHe KUIKOCTH 5 https://m.edsoo.ru/7f416194
4.3 AtmocdepHoe naBieHNE 6 https://m.edsoo.ru/7f416194
44 JlefcTae AUIKOCTH M rasa Ha 7 3 https://m.edsoo.ru/7f416194
NOrpyXEHHOE B HUX TEJIO

Utoro no pazgeny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
5.1 PaGora 1 moutHOCTH 3 1 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 1 https://m.edsoo.ru/7f416194
53 ‘ MexaHuueckasi SHeprus 4 1 https://m.edsoo.ru/7f416194

Hroro no pazneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME
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https://m.edsoo.ru/7f416194

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 1 https://m.edsoo.ru/7f4181ce
1.2 TennoBkle Mpo1ECCHI 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
)1 3neKTquec1<Hci 3apsAbl. 3apsKEHHBIC Tea 7 | hitps://m.cdsoo.ru/7f4 18] ce
Y UX B3aUMOJICHCTBHE
2.2 [TocTosTHHBIN 3JIEKTPUUECKHI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SBJICHUS 6 1.5 https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHasE WHIYKITUS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 14.5
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHH4YeCKOe IBHIKEHUE B CITOCOOBI €ro
1.1 A 13 2 1 https://m.edsoo.ru/7f41a4a6
OmnHUCaHus
1.2 BsaumonetictBue Ten 19 1 2 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 11 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 43
Pa3nen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
2.1 Mexaandeckue KojaeOaHust https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckre BOJIHBI. 3BYK 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

DIIeKTPOMArHUTHOE TOJIE U

3.1 6 2 https://m.edsoo.ru/7f41a4a6
AJIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazneny 6
Paspnen 4. CeeroBbIe sIBJICHUSA
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA 2 https://m.edsoo.ru/7f41a4a6
4.2 JIun3el 1 onTHYECKUE TPUOOPHI 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6enoro cBera B CEKTP 2 https://m.edsoo.ru/7f41a4a6

28


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

Pa3pea 5.
5.1

KBanrToBble iBJIeHUSA

15

Hcnyckanue ¥ MOTIOMEHUE CBETa aTOMOM
5.2

CtpoeHue aTOMHOTO siipa
53

S nepHble peakuuu

Uroro no pazgeny

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

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

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

Pa3neu 6. [loBTopuTte1bHO-000011a101M I MOYJIb

17

6.1 [ToBTOpEHKE M 0000IIIEHNE COEePKAHUS

Kypca ¢u3uku 3a 7-9 xinacc

Hroro no pasaceiny

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

25
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®dusuka — HayKa O IpHUPOJE.
SIBnenus npupoasl.
Du3nYeCKUe ABJICHUS

Mexanndeckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

Ou3nyecKue BEINYMHBI U UX
u3mepenue. Jlaboparopuas
pabora Ne 1 "Onpenenenue
MOKa3aHUN U3MEPUTEITBLHOTO
npudopa"
Ypok-uccnenoBanue
"N3mepeHue TeMieparypsl
IIPU IOMOILH SKUJIKOCTHOTO
TEPMOMETPA U AaTUMKA
TeMneparypbl"

Kak ¢usuka u gpyrue
€CTECTBEHHbIC HAYKU
W3Yy4aloT MPUPOJTY.
EcrecTBeHHOHAaY4YHBIN METOT
no3Hanusa. Onucanue
buznyecKux sIBICHUHN C

https://m.edsoo.ru/ff09{72a
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HOMOIIILIO MOJIETIEN

Ypok-uccienoBanue
"IIpoBepka rumoTe3bl:
JIaJIbHOCTH MOJIETA [IAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

CrpoeHue BeniecTna.
OnbBITHI, JOKA3EIBAIOIINE
JIUCKPETHOE CTPOCHUE
BEIIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/Ie qaCTull BCICCTBA.

Ypok- uccienoBanue
"OMBITHL 110 HAOIIOIEHUTO
TEIUIOBOTO PACIITHPEHUS
ra3on"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

ArperatHble COCTOSIHUS
BemecTBa. B3anMocBs3n
MG)Kle CBOﬁCTBaMH BCIICCTB
B pasm,lx arperaTHblx
COCTOAHUAX U UX ATOMHO-
MOJIEKYJIIPHBIM CTPOEHHUEM.

10

11

O06o01eHue 1o pazaeny
"[IepBoHavyaIbHBIE CBEICHUS
0 CTPOEHUHU BelecTBa"

KonTtpoJubnas pa6ora Ne 1
no pasaenaam "®dusnka u ee
POJIb B MO3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378
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OKpY:Kawuiero mupa' u
"IlepBoHaYaJIbHbIE
CBe/IeHUsI 0 CTPOEHUH
BemecTna'

Mexannueckoe IBUKEHUE.

12 PasanomepHoe n bubmmorexa LOK
p https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JIBUKEHHUE

13 Cxopoctb. Equnauiisi bubnnoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢c

14 Pacuer iyt 1 BpeMeHU bubnnorexa [HOK
JBYKEHUSA https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH HHEPIMH.

15 BsaumonelicTBue Ten Kak bu6mmoreka [IOK
MPUYNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTHU JIBUKEHUS Tl
IInmoTHOCTE BemiecTna.

16 Pacuer maccel 1 oObeMa Teta bubmmorera [TOK

https://m.edsoo.ru/ff0a0fee
10 €0 IJIOTHOCTH
JlaGopaTtopHnast pabota

17 «Omnpenenenue MIOTHOCTH
TBEPIOTO TEIA»

18 Pemienne 3agay 1mo Teme bu6mmoreka [JOK
"[TnoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23¢c
Cuita Kak XapakTepHUCTHKa

19 B3auMopercTBus Tei. Cuna
ynpyroctd. 3akoH ['yka

20 JlaGopaTtopHnast pabota

«3ydeHnne 3aBUCUMOCTH

32


https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

pactsoxenus (aedopMariim)
IPY>KUHBI OT IPUIIOKCHHON
CHIIBD)

SBaeune tarorenusa. Cuia

21
TSKECTH
CBA3b MEXY CUJION TSKECTH

” 1 Maccoi Tena. Bec Tena. bubnuorexa [JOK
Pemenne 3amau nmo teme https://m.edsoo.ru/ff0al778
"Cua Tsokectu'"

Cuita TSOKECTH Ha APYTUX
23 IUIaHETax q)I/ISI/I‘leCII)(}I]/Ie bubnmnorexa LIOK
' https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU TIJIAHET

24 N3mepenue cuit. bubnuorexa [JOK
Junnamometp https://m.edsoo.ru/ff0al8cc

https://resh.edu.ru/subject/lesson/25

25 Bec tema. HeBecoMmocTn 99/main/

https://m.edsoo.ru/ff0al 778
CrnoxeHue IByX Cul,

26 HaIIPaBJICHHBIX 10 OJJHOMI bubnnoreka [JOK
npssMoi. PaBHoencTByromas https://m.edsoo.ru/ff0ala70
cUIl

7 Pemenue 3agad mo reme
"PaBHoneiicTByroMIast crr”

TpeHue CKOJIbKEeHUS U

28 eHue 1oxosd. Tpenue B buGnnorexa LIOK
P P https://m.edsoo.ru/ff0alb9¢
MPUPOJIE U TEXHUKE

79 JlaGoparopHas paboTa bubnuorexa [IOK

((I/I3y‘-ICHI/IC 3aBUCHUMOCTH

https://m.edsoo.ru/ff0alcc8
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://resh.edu.ru/subject/lesson/2599/main/
https://resh.edu.ru/subject/lesson/2599/main/
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CHUJIbI TPEHUS CKOJIbKEHUS OT
CHUJIBI IaBJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
MMOBEPXHOCTEI

30

Pemenue 3agad na
onpeieNeHue
PaBHOJICVCTBYIONICH CHUIIBI

31

Pemenue 3agau no remam:
«Bec tenay, «I'padpuueckoe
n300paxkeHue cuin», « CHIIb,
«PaBHOAEHCTBYIOIIASL CHIDY

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

Kontpoabnas padora Ne 2
no TeMaMm: «MexaHu4eckoe
ABH:KeHMe», «Macca,
IUIOTHOCTHY, «Bec Tes1ay,
«I'papuueckoe
H300pakeHue CHJ»,
«Cnib»

33

JaBnerune. CriocoOb1
YMCHBIICHHUA U YBCIIMUCHUA
JIaBJICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

35

JlaBrienue ra3a. 3aBUCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

[lepenaya naBneHus
TBEPABIMU TETIaAMH,
KHUIOIKOCTSAMU U Tra3aMU.
3akod ITackais

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2376

bubmuorexa [JOK
https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBiaeHue B )XUIKOCTH U

bubmuoreka [JOK

36 %
Ta3e, BRISBAHHOC ACHCTRHCM https://m.edsoo.ru/ff0a2718
CHUIIBI TSHKECTH
Pemrenue 3agad mo reme
37 «JlaBiieHME B )KUJIKOCTU U BuGmnorexa LIOK
A https://m.edsoo.ru/f0a2826
raze. 3akou ITackams»
bu6mmoreka [IOK
38 Co00
OODILAIOIHECH COCYIbI https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
39 r 7
MAPABIMHECCKUH TIpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
SKHUIKOCTHBIN HAcoC
ATtMmocdepa 3emiu.
[Ipuumunsb! cyiiecTBOBaHUS
41 BO3JIYIITHOM 00O0JIOUKHU bu6mmoreka [IOK
3eMin. 3aBUCUMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(hEepHOTO JABJICHUS OT
BBICOTBI HaJ[ YDPOBHEM MOPSI
4 Bec Bo3nyxa. ATmMmochepHoe bubnmnoreka [JOK
IaBJIICHUE https://m.edsoo.ru/ff0a2bs5a
H3mepenune atmocdepHOro
43 aBJ‘Ielj-II/IH OmbIT ber bubmorexa HOK
A ) https://m.edsoo.ru/ff0a2da8
Toppuyennu
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HA, bubmorexa HOK
A a https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpsi
45 bapomeTtp-anepown. bubnmuotexa [JOK

ATMOc]epHOe 1aBJIeHHE Ha

https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

PAa3JIMYHBIX BBICOTAX

46

47

Penrenue 3amau mo reme
"ATtmocdepHoe naBneHue"

JleficTBUE KUAKOCTH U rasza

Ha IIOT'PYKEHHOC B HUX TEJIO.

ApxumenoBa cuia

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276

48

JlaboparopHas pabota
«Omnpenenenue
BBITAJIKMBAIOIIEN CHIIBL,
JIEHCTBYIOILIEH Ha TEJNO,
MOTPYKEHHOE B KHUJIKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

50

51

52

JlaGopaTtopHast pabota 1o
teme «MccnenoBanue
3aBHCHUMOCTH Beca Telia B
BOJIe OT 00BEMa
MOTPYKEHHOU B KHUJIKOCTh
4acTH Tena»

IInaBanue Ten

JlaGoparopHas paboTa
"KoHcTpyupoBanue
apeoMeTpa WIn
KOHCTPYHPOBaHUE JIOJKHU U
OlpeieNieHne €€
rpy3onoabEMHOCTH"

Pemenue 3agau no remam:
«I1naBanue cynos.
BosznyxomnaBanuey,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

«JlaBneHue TBEpABIX TEI,
KUJKOCTEH U Ta30B»

53

Mexannueckast pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3{82

54

55

56

57

58

59

MomHocts. Eaqunuiint
MOIITHOCTH

VYpoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBACMOM
Ipu 1noabEME 10 JecTHULEe"

[IpocThie MEXaHU3MBI.
Priuar. PaBHOBecue cuir Ha
pbIyare

KonTposbnas padora Ne 3
o TeMme «/laBjaeHne
TBEPABIX TeJl, )KUAKOCTEH U
rasoB» / Bcepoccuiickas
npogepouHasn paboma

PesepsHslit ypok. Pabota ¢
TEKCTaMH 110 TEME
«JlaBneHnue TBEPABIX TEI,
JKUJIKOCTEH U Ta30By /
Bcepoccuiickasn nposepounas
paboma

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas
pabora «VccnenoBanue
yCIIOBUI PaBHOBECHUS
peraara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478¢
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https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

60

Pemenue 3axay o reme
«YCcI0BUS paBHOBECHUS
pbIyara»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunment nonesnoro
JIECUCTBUS MEXaHU3Ma.
JlaboparopHas pabota
«3mepenue KII1/]
HAKJIOHHOM TJIOCKOCTH»

0.5

62

63

64

Pemenne 3amag mo Teme
"Pabora, momrHOCTH, KIT/"
MexaHnndeckas SHEPTHs.
Kunernueckas u
MOTCHIIUATbHAS SHEPTUS
3aK0H COXpaHEHUS
MEXaHUYECKON IHEPTrUun

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

YPpOK-3KCIIEpUMEHT IO TEME
"DKcneprMeHTalIbHOe
OnpeIeJICHUE N3MEHEHUS
KUHETUYECKON 1
MOTEHIMATBHON SHEPTUU MPU
CKaTBIBaHHMH Tella MO
HAKJIOHHOH IIJTIOCKOCTH"

KonTtpouabsnasi padora Ne 4

no reme «Padora u
MOLIIHOCTBb. JHEPIrus»

67

PesepsHslit ypok. Pabora ¢
TEKCTAMU II0 TEME
"MexaHudeckoe ABrKeHue"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adec6
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https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

68

PesepBHblii ypok. Pabora c
TekcTamu 1o Teme "Pabora.
MomuHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

14
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8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHUECKOU TEOPHH
bu6nmoreka [JOK
5 Bxoonas xoumponvuas paboma 1 1
P P https://m.edsoo.ru/ff0a5800
Kpucrannuueckue u amop¢HbIe Tena.
bu6nmoreka [JOK
6 CMaunBaHue U KaWUISIPHOCTD. 1
https://m.edsoo.ru/ff0a5530
IToBepxHOCTHOE HaATsKEHUE
7 TernmoBoe paclIMpeHUe U CKATHE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubnnorexka [JOK

WU3MEHEHHUs BHYTPEHHEN SHEPTUH

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

bubmuorexa [JOK

10 Buae! Tenonepenaun httos://m.ed 026412
ps://m.edsoo.ru/ff0a

Ypok-koudepennus "[IpakTuueckoe

1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BENIECTB U MAaTEPHUAIIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnnoreka [JOK
TemnooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer xonuuecTBa TEMIOTHI,

15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEIISIEMOTO UM MPH OXJIAKIECHUN

16 Jlaboparopnast paborta "Onpenenenue bubnuoteka [JOK
yAEJIbHON TEMJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6nmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHUE

18 KPHUCTAIINYECKUX 1;en YenpHas bubmmorexa [IOK

P ' https://m.edsoo.ru/ff0a71d2

TEIIOTA MJIABJICHUS

19 JlaGopatopHnas pabota "Onpexnenenue bubnnorexka [JOK
yAEJIbHON TEIIOTHI TUIaBIIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITNS. bu6mmoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c
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https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TeMIEpaTyPbl KUTICHUS
oT aTMOC(EepHOTO JaBICHUS

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

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTEIBHOW BJIAXKHOCTH BO3/1yxa"

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

23

24

25

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

KIIJI TenmoBoro aBurares.
TermioBele ABUTATENN U 3aIUTA
OKpY’Karollel cpebl

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

26

3aKOH COXpaHEHUsI U MIPEBPALICHUS
OHCPIYH B TCIIOBBIX ITPpOLECCax

27

28

29

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABICHUS.
N3MeHeHune arperaTHbIX COCTOSIHUI
Berecrna"

KonTtpoabsnas pabora no reme
"TenyoBbIe aBJIeHNA. U3MeHeHHE

arperaTHbIX COCTOSIHUI Bemecrsa'

Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSAT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83{2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue "IneKTpu3aIus
TeJ UHAYKIUEH U IPH

42



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

COMPUKOCHOBEHUH"

BzaumopeiicTBue 3apssKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 HanpsikeHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snekrpuyeckux 3apsios.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnnorexa [HOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiectBoBanus. MicTouHuku bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JIEKTPUYECKOTO MOJI Ha MPOBOJIHUKU 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUI TOK B METaJIaX, bubnuorexa [JOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH

41 Cuna toka. JlabopaTopHas pabora 0.5 bubnuotexa [JOK

"N3mepenue u perynmpoBaHHe CUIIbI

https://m.edsoo.ru/ff0a8bd6
43
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https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

ToKa"

DJIeKTPUYECKOE HAMPSDKEHHUE.
BoasT™merp. JIabopaTtopHas pabota

bu6mmoreka [IOK

42 0.5
"U3mepenue u peryimpoBaHue https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"
43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
44 3JIEKTPUYECKOIO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JJIUHBI, ILIOIAAN https://m.edsoo.ru/ff0aa738
MONIEPEYHOI0 CEYCHUS U MaTepHraa”
3aBUCHMOCTH CUJIEI TOKA OT
45 HanpspkeHus. 3akoH OMa 1 yJacTka bubmmorera [IOK
P ' Y https://m.edsoo.ru/ff0aad4a
LEnn
Jlaboparopuas pabora
"NccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKAa, UAYILIETO YEPE3 PEIUCTOP, OT 1 bubmmorexa LHOK
- MY pesp P, https://m.edsoo.ru/ff0aa04e
CONPOTUBIIEHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaICIHHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
43 IIPaBUJIA CI0KEHUS HANPSHKEHUH NIPH | bubmmorexa LIOK
MOCJIEAOBATENILHOM COCTUHEHUHN JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JIaboparopHas padora "IIpoBepka
PaTOpHAi p POBEP bubmuorexa [JOK
49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU 1

napajisieJIbHOM COCANHCHUUN

https://m.edsoo.ru/ff0aadle
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https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

pe3uctopoB"

Pemenne 3a1a4 Ha IPUMCEHCHUC

bu6mmoreka [IOK

50 3akoHa OMa JJis pa3IuyHOTO
p https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaGoTta u MOILTHOCTB AIEKTPUIYECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
52 abO0ThI U MOIITHOCTHU AJNEKTPUYECKOTO bubmmorexa [IOK
pabo P https://m.edsoo.ru/fR0ab3e0
TOKa
DJNeKTpUYecKre ey 1 MOTPeOnuTen
53 AIEKTPUUYECKOMN YHEPTUU B OBIT bubmorexa HOK
P P Y https://m.edsoo.ru/f0ab660
Kopotkoe 3ambikanne
54 [TocTosiHHBIE MAarHUTBI, KX
B3aUMOJICHICTBHE
55 Ypok-uccnenosanue "M3yuenne bubnnorexa [HJOK
MoJied MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€e nojie. MarHuTHOE 1moJie
bu6mmoreka [IOK
56 3eMiI ¥ €T0 3HaYeHUe I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEeKTPUYECKUE 3aps/Ibl.
57 3apspKeHHBIC TeJla U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBUS. [ToCTOSHHBIT
AIEKTPUUYECKUN TOK"
KonTtpoabHnas pabora no reme
58 "JyekTpUYECKHE 3aPA/Ibl. bubnmnoreka [JOK

3apsizkeHHbIE TeJla U UX
B3aumMoaeicTeus. IlocToAHHBIH

https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0ac3d0
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3JIeKTPHYeCKHUil TOK" /
Bcepoccuiickas nposepounas paboma

59

PesepBHeIit ypok. Paborta ¢ TekcTamu
1o TeMe "IlocTosHHbII
aneKkTpuueckuii Tok" / Beepoccutickas
npoeepounas paboma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

61

62

63

64

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOI0 TOKa MaraHuTHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MAarHUTHOTO
TIOJIs1 Ha MPOBOAHUK C TOKOM"

DNEeKTPOABUTATEIb TOCTOSTHHOTO
ToKa. Mcnonb3oBaHue
AJIEKTpOJBUraTeneil B TEXHUYECKUX
YCTpPOMCTBaxX M Ha TPAHCIIOpTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIEKTpoaABUTATENS "

OmnbiTel @apazest. 3akoH
AJIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHS JICKTPUUYCCKOU DHEPTUH.
DJEKTPOCTAHIINK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢
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[ToaroroBka K KOHTPOJILHOU paboTe

65 1o TeMe "DNEeKTpUIECcKue u 1
MAaTrHUTHBIC SIBJIeHUS"
KountpoJabHas paéora no reme
66 "JJIeKTpHIeCKHEe U MATHUTHEIE 1 Eubmorexa ITOK
p" https://m.edsoo.ru/ff0acb14
ABJICHUSA
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka [HOK
67 1
o teme "TemnoBeie sBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHrliit ypok. Pabora ¢ Tekctamu 1
0o teMe "MaraurtHele sBiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME
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9 KUIIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypeni
1 MexaHu4yeckoe JBUKEHHE. |
) MartepuanbHas TOUYKa
) Cucrema orcuera. OTHOCUTEILHOCTh | bubnunoreka LIOK
' MEXaHHNYEeCKOro JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
) JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE
4. nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE | 1 bubnmnoreka [HOK
IBIKEHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6. PaBHOYCKOPEHHOT'O JIBH)KEHHUSI. 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad8d4
I'paduk ckopoctu
7. Bxoonas konmponvnas paboma. 1 1
JlaGopatopHnas pabota "Onpeznenenue
2. YCKOPEHHUS TeJa IpU ) ] bu6muoreka [JOK
PaBHOYCKOPEHHOM JABUKEHHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"
9 CBoOomHoe nagenne teia. OIbITH |
' Tanunes
10. PaBHOMEpHOE NBHXKEHUE 10 1 bubnuotexa [JOK
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okpy>kHocTH. [lepron u yacrora
oOpamienus. JInHeiHas U yrioBas

https://m.edsoo.ru/ff0ael76

CKOpOCTH
11. LlenTpocTpeMUTENBHOE YCKOPEHHUE
. [ToaroroBka K KOHTPOJILHOM paboTe 1Mo
TeMme «MexaHn4ecKoe IBUKEHHUE)
13, Konmponvnas paboma no meme
«Mexanuueckoe osudiceHuey
14, IIepBeb1it 3ak0oH HproTona. Bektop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
s, Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHozelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
6. Tperuii 3akoH HproToHa. Bbu6moteka LJOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
17 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbec
18. Cuna ynpyroctu. 3akoH ['yka E:fi;if;;gg}: Dacca?
9. Pemenue 3ampau no reme «Cuna
yOPYTOCTH
2. Jlaboparopnas pabota «Ornpezenenne bubmuoreka [IOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6muoreka [JOK
21 Cuna tpenns https://m.edsofru/fanﬂ 38
. Pemenne 3amaa mo reme «Cuia but6mmorexa [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
23. Jlaboparopnast pabota "Onpenenexnue bubmmorexa [IOK

https://m.edsoo.ru/ff0af8be
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Kod(UIIeHTa TPEHUS CKOJBKCHUS"

Pemrenue 3agad mo teMe "3aKOHBI

bubnmoreka [IOK
24. Hrrorona. Cuna ynpyroctu. Cuna
" yupy https://m.edsoo.ru/ff0afb8e
TpeHus
Cwuia TSOKeCTH U 3aKOH BCEMHPHOTO
25 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO Bubmaorexa ITOK
' ' P https://m.edsoo.ru/ff0af044
majieHust
Pemenue 3amau mo teme "Cuna
26 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
' . P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
7 [lepBas kocMHuyecKas CKOPOCTb. Bbu6moteka LJOK
' HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHOW TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
28 PasHOBecue TBEpIOTO TENA C bubmorexa LOK
) N p https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OChIO BPAILICHUS.
MowmenT cuinsl. LeHnTp TspKecTH
PaBHOBecue mMaTepHaibHOW TOUKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
29. PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHUS.
MowmeHnT cuibl. LleHTp TsokecTn
30 Pemenne 3agau mo teme "MoMeHT bu6nmorexa LIOK
' cuisl. L{enTp TsKecTH" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOHU padoTe 110
31 TeMe "MexaHI/Iqe(:K(I))e ,[[BI/I)I(CEI/IC bubmmorexa TIOK
’ . | ’ https://m.edsoo.ru/ff0b0408
BzanMmonelicTBue Ten
32. Konmponvnas paboma no meme bubnuotexa [JOK
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"Mexanuueckoe osudcerue.
Bzaumooeticmeue men"

https://m.edsoo.ru/ff0b06ec

Nmnynbe Tena. Umnyinsc cuiibl. 3aKoH

33. COXpaHEHUs UMITYJIbCa. YTIPYroe u bubmmorexa [TOK
. https://m.edsoo.ru/ff0b07fa
HEYyNpyroe B3auMoIeliCTBUE
34, Pemenne 3agau mo teme "3akoH bubmuorexa [JOK
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
35, Ypok-koHpepenuus "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
36. Mexanudeckas paboTa U MOITHOCTb hitps://m.cdsoo.ru/f0b0a84
37 Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTHU U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue
18, paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHON TOBEPXHOCTH
39, CBs3b 9HEprUU U pabOTHI.
[ToTeHuunanpHas sHEPTUst
40. Kunernueckas sneprus. Teopema o bubmmnorexka HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
n 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
4 JlaGopatopHnas pabota «3yuenue bubmuorexa [JOK
3aKOHA COXPaHEHUs SHEPTUN» https://m.edsoo.ru/ff0bl12fe
43, Koumponvnasa paboma no meme
"3akonvl coxpanenus”
44. KonedarensHOE IBUKEHNUE U €TO but6mmorekxa [IOK
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XapaKTCPUCTUKHU

https://m.edsoo.ru/ff0b1858

45.

46.

3aryxaronye KojaeOanusl.
Brinyxnennsie koneOanus. Pezonanc

MaremaTuyecKuid U NPy KUHHBINA
MasiTHUKH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b2010

47.

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KECTKOCTH
MIPYXKUHBI U MAacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48.

49.

50.

[IpeBpaiienue 3Hepruu npu
MeXaHMYECKUX KOJIeOaHMIX

Jlaboparopuas pabota «Onpenenenue
4acTOTHI U TIeproia KojebaHui
MPYKUHHOTO MasiTHUKa»

Jlaboparopuas padota «IIpoBepka
HE3aBHCUMOCTH TIEPHO/Ia KoJeOaHui
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacchl Ipy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0blaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

51.

Mexaunueckue BOJIHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogonbHbIE 1
TIOIIEPEYHBIE BOJIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ff0b21fe

52.

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

53.

54.

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"
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I'poMKOCTB 3ByKa U BBICOTA TOHA.

55. o
AKyCTHYECKHI1 pe30HaHC
56 Ypok-koHpepeHus "YIpTpa3Byk u bubnmnoreka HOK
' nHOPa3BYK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo
" bubmuorexa [JOK
57. Teme "3aKOHbI COXPaHEHMUSI.
" https://m.edsoo.ru/ff0b25{0
Mexanuyeckue Koyie6aHus 1 BOJTHBI
58 Koumponvnas paboma no meme
' "Mexanuueckue Konebanus u 6oaHvl"
59 DNeKTPOMarHuTHOE TOoJIE. bubnnorexa [JOK
' DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
60. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-konpepennus "Llkana
61 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
' Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIs1 COTOBOM cBsI3H"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [IOK
62. CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
63. Y4acTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoia CBeTa.
N bubnuoreka [{OK
64. CxopocTts cBeta. BonHoBbIe cBOlCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
but6mmoreka [IOK
65. pacnpocTpaHeHUEe CBEeTa. 3aTMEHUS

Connua u Jlynst

https://m.edsoo.ru/ff0b3658
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3aKOH OTpa)KeHUs CBETa. 3epKaja.

66 Pemrenue 3agau Ha mpuMEHEHUE buGnuorexa [IOK
' P hitps://m.edsoo.ru/fi0b38c4
3aKOHA OTPAKEHUS CBETa
67 IIpenomiienue cBeta. 3aKoH bubmuoreka [JOK
' IIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
68 Hcnonp3oBaHue MTOJIHOTO BHYTPEHHETO bubnmorexa LHOK
' yp https://m.edsoo.ru/ff0b3c5c
OTpPaXXEHUS B ONTUYECKUX CBETOBOIAX
JlabopartopHast pabora "HcciaenoBanue
69 3aBUCHMOCTH YTJIa TPETOMIICHUS
' CBETOBOTO JIy4a OT yIJia MaJeHHs Ha
rpanuiie "Bo3ayx-crekio""
Ypok-koupepenuus "Vcnoab3oBanue
70. MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3b"
bubmmoteka IIOK
71. JIunazel. OnTudeckas CUia JUH3EI
https://m.edsoo.ru/ff0b3{2¢
bubmmoreka IIOK
72. ITocTpoenne n300pakeHU B TUH3AX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
73 box Ic)Horz aCCpTO}IHI/I}I u OI;ITquCKoﬁ bubnmorera OK
) Y P . . https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEeit TINH3BI
74 Ypok-koupepenius "OnTuyeckue bubmuoreka [IOK
' JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
but6mmoreka [IOK
75. I'ma3 xak ontrueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
76 VYpok-koudepennus "JledexTs

3penusi. Kak coxpanuts 3peHue"
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Paznoxxenue 6emoro cBera B CIIEKTp.
Onreitel HetoToHa. Crnoxenue

bubnunoreka LIOK

77.
CIIEKTpaJIbHBIX 1IBETOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas padota "OnbITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U
78 BOCIIPUATHUIO LIBETA MPEIMETOB IIPU UX bubmmorexa LIOK
' P t pedt P https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbie
79. CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHus u qudpaxuus’”
20 Omnbitel Pe3epdopaa u ruranerapHas bubnnoreka [JOK
" MoJesb aroma https://m.edsoo.ru/ff0c12a8
81. [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u norjioneHue cBeTa
. bubmuoreka [IOK
82. atomoM. KBauTel. JInneiuaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPHI
23 Ypok-npaktukyMm "Habmronenune bubnmnorexa [JOK
’ CIIEKTPOB UCITYCKAHHS" https://m.edsoo.ru/ff0c1550
84 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
' A A https://m.edsoo.ru/ff0c1672
g5 Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
’ MOJIETb https://m.edsoo.ru/ff0c18ac
26 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
" Hsoromsl https://m.edsoo.ru/ff0clal4
%7 Pemenue 3agau mo teme: bu6nunorexa LIOK

"PaguoakTrBHBIE IpEBpaIieHUs"

https://m.edsoo.ru/ff0c1bda
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88.

[Tepuon nmonypacnana

89.

90.

91.

Ypok-koHpepeHnius "PagnoakTHBHBIE
W3JIy4eHUs B IPUPOJIE, METUIIMHE,
TexHuKe"

S nepHble peakuuu. 3aKOHbI
COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO
qucen

9Hepr1/151 CBA3HU aTOMHBIX SAACP. CBs13b
MacCChbl 1 SHECPIruu

bubnmoreka [IOK
https://m.edsoo.ru/ff0c2126

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1d7a

92.

93.

94.

Pemenue 3anau no teme "Snepueie
peakuun"

Peakuuu cunTe3a u neneHus saep.
Uctounuku sHeprun CosiHIa U 3BE3]T
Ypok-koupepenmus " nepras
sHepreTuka. JlecTBus
PaaNOAKTUBHBIX U3JTyUYE€HUN HA XKUBbIE
OpraHusmsl"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c1e88

95.

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBanToBsbIe siBieHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

96.

Koumponvnas paboma no meme
"Onekmpomacnumnoe noie.
DnexmpomacHumHule 8OIHbL.
Keanmosvie sagnenusn"

97.

[ToBTOpenue, 06o0IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"B3aumoperncraue Tea"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c245a
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[ToBTropenue, o6o0menue. Pemenne

08, pacueTHBIX U KaUeCTBEHHBIX 3a/1a4 110 | bubmmoreka [JOK
teme "Temnossie npoueccel 1 KITJ] https://m.edsoo.ru/ff0c2a22
TEIUIOBLIX ABUrareiaci"
[ToBTropenue, o6o0menue. Pemenne
99. pacyYeTHBIX U KaYECTBEHHBIX 3aa4 10 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBok"
[ToBTropenue, o600menue. Pabora ¢
100. TEKCTaMH 110 TeMe ""3aKOHBI | bubnuoreka [{OK
coxpaneHus B Mexanuke", "Konebanus https://m.edsoo.ru/ff0c2d6a
1 BOJIHBI"
bubnuoreka [{OK
101.  Umocosas koumpoavhas paboma. 1 hitps://m.cdsoo.r/f0c2e82
[ToBTropenue, o600menue. Pabora ¢
102, TexcTaMu 110 TeMe "CBETOBBIC | bubnunoreka LIOK
apieHus", "KBaHroBas u siiepHast https://m.edsoo.ru/ff0c3044
¢uzuka"
102 25
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘IGCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBIACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONUCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(U3UYECKUX BEJIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

OOBACHATh (U3UYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIBIATh INPUYMHHO-CIIECACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJIEHUH, (PU3HUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTHU
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1.7

1.8

1.9

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3Ysl 3aKOHBI U
dbopMyIibl, cBs3bIBaIONINE (DU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJaydl  3alMChIBaTh KpPATKOE YCIOBUE, TMOJCTABISTH
buznyeckue BeIMYMHBI B POPMYJIIBI U POBOJUTH PAcUEThl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OILICHUBAThH

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHbI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
poBepsieMoe  MpEANnoiokeHue  (TUHmoTely),  pasiuyarb |
MHTEPIPETHPOBATh TIOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIUOKH B

XO0J¢€ OIIbITa, A€JIaTh BBIBOJBI I10 €TI0 pE3yJibTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynaupoBaTh  IPOBEpsieMbIC
MPENNONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyTOBaHUs, 3aIMCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHUOOPOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB € yU4ETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.12

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYyrOMl C HCIONB30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPAThH
YCTAHOBKY W BBIIIOJIHATH U3MEPEHMS, CIEAYs IPEII0KEHHOMY ILIaHY,
(buKCUpoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOMU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHOCTH Tmpu paboTe ¢

1a00paTOpHBIM 000py10BaHUEM

yKa3plBaTh MPHUHIMIBI  JACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIUIIBI JICHUCTBHS HW3YUYEHHBIX
npruOOpOB M TEXHUYECKHX YCTPOMCTB C MOMOIIBI0 UX ONHCAHMS,

UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX  SBJICHUN U
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Heo0XouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NOPUBOAUTH TPHUMEPHl (HAXOAWUTh HMHOOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
JKU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubdOpaMu U TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOLICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TMYTEM CpPAaBHEHHS Pa3IMYHBIX HCTOUYHUKOB
BBIJICIATh MH(OpMANUIO, KOTOpas SBISETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHeT, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHusl, B TOM YHCIE MyONUYHO JieJaTh KPaTKue COOOIICHUS O
pe3yibTaTax TMPOEKTOB WM YUYEOHBIX HCCIEIOBAHUM, TPU HTOM
IrPaMOTHO HCIOJIb30BaTh W3YUYEHHBIH NOHSATUHHBIN anmapar Kypca

(bU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3EHTaLlUEe

1.19

IIPY BBINIOJHEHUH yU€OHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIMbl, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsK MHEHHE

OKPY’KAIOIINX

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJIBb30BaTh ITOHATHA
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1.2

1.3

pa3jinvdaTthb SABJICHUA IO OMHCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (bl/IBI/ILIeCKOC SIBJICHUC

pacrno3HaBaTh MPOSBICHHUE W3YYCHHBIX (U3MUYECKUX SBJICHUN B
OKpY’KalollleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B YYEOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKH) U3UUECKUX SBIICHUI

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCMONb3ysd (U3MYECKHe BEIMYMHBI, IPU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICA  HCHOJB3YyEMBIX  BEJIMYMH,
0003HaueHMsI M €AUHULBI (PU3MUECKUX BEITMYUH, HAXOIUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (HU3MUYECKYI0 BEIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS W TIPOICCCHI,
HCIIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa M  3alMCHhIBATh €ro MaTeMaTU4YecKoe

BBIPAXXCHUC

OOBSICHATH (PU3UYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C IOMOIIbIO | — 2 M3y4YEHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YSl 3aKOHBI U
(bopMyIbl, CBsI3bIBaONIME (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCII0OBUS 3a/1a4M 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HETOCTATOK
JaHHBIX JUId pelleHHs] 3ajauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIBL,
HeoOXouMBbIe Uil €€ pelIeHUs, MPOBOAUTHh Pacu€Thl U CPAaBHUBATH
NOJy4YeHHOEe 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

1.9

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIU
(U3MUECKUX METOJI0B, UCTIONb3Ys ONKUCAHUE UCCIICAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

MNpOBOAWUTL OIIBITHI 110 Ha6J'IIOIIeHI/IIO (I)I/IBI/I‘-ICCKI/IX SIBJICHHH WX

(U3MYECKUX  CBOWCTB  Tel:  (OPMYyIHpOBaTH  IPOBEPSEMbIC
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1.10

OpPEANONIoKEeHUs,, coOuparb  yCTAaHOBKY U3  NPEAJIOKEHHOTO

060py,[[0BaHI/I${, OIIMCBIBATBh XO/J OIIbITa U (bOpMan/IpOBaTB BBIBOJbI

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH

MPOBOAWTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEIIMYUHBI OT JPYroil C MCHOJIb30BAHUEM TMPSMBIX HN3MEPEHUN:
IUIAHUPOBATh HCCIIEZIOBAaHUE, COOMpATh YCTAHOBKY U BBINOJHSTH
U3MEpPEHUs, CIeAys MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCICAOBAHHUA

1.12

1.13

1.14

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
cieaysa HpeILHO)I(eHHOﬁ HHCTPYKIIMK, W  BbIYHUCIATL 3HAYCHHUC

BCINYHHBI

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a060paTOPHBIM 000PyI0BaHUEM

XapakTepu30BaTh MPUHIUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX ONMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH U HEoOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXEMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIEeTIeH

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMAIMIO O TPUMEPaAX)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.17

OCYIIECTBIISATh MOUCK MHGOPMAIH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEIOUIMXCSA 3HAHUW U NyTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIACIATH WH(GOPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM
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1.18

UCIIONIb30BAaTh MPH  BBHIMOJTHEHWH YYEOHBIX 3aJlaHUi  HAy4HO-
MNOMYJISIPHYIO JIUTEpaTypy (pU3M4ecKkoro coaep)kaHus, CIpPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAIMU U3 OJIHOM

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsI, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHbIM IOHATUMHBIA anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHeﬁ

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYNIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

1.1

HCIIOJIB30BATh U3YUCHHBIC ITOHATUS

1.2

pa3jndaTthb SABJICHUA 10 ONMHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (I)I/ISI/I‘-IGCKOC SBJICHUC

1.3

1.4

pacro3HaBaTh MPOSBIEHHE W3YYEHHBIX (U3UUYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4ucie (U3UYECKue SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3aauy B YYEOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUBUUECKUX SBICHUI

ONUCBIBATHL HN3YYCHHBIC CBOMCTBA Tel H (I)I/I3I/I‘-ICCKI/IG SABJICHUA,
HCIIOJIB3YyA Q)Hanecm/le BCJIIMYHHBI, IIPpU OIIMCAHUW TIPABUIIBHO
TPAKTOBATH (I)I/ISI/ILICCKI/Iﬁ CMBICJI HCIIOJIb3yCMbIX BCJIMYMH,

0003HaYCHHS U €AMHMIIBI (PU3HUECKUX BEITUYNH, HAXOIUTh (hOPMYJIBI,
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CBSI3BIBAIOIME JIAHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BETMINH

1.5

1.6

1.7

1.8

XapaKkTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUEC

OOBSICHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX IIaroB C IMOMOIIbIO 2 — 3 H3Yy4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBHeHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHble 33Jauyu (omuparomiyecs Ha cucremMy u3z 2 — 3
YpaBHEHHUII), WCIOIB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOT'O 3HAaUCHUA (I)I/I3I/I‘-ICCKOI71 BCIIMYHHBI

pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBIACIAThH
IIPOBEPSIEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yJIbTaThl HAOIIOJCHHIA U OTIBITOB

1.9

1.10

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(U3MYECKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, (POPMYIHPOBATH BBIBOIBI

IPOBOJUTH MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsIeMOr BeTWYHHBI ((POKYyCHOE
paccTosHue cobOuparomieil JUH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHUs (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUMN: IIaHUPOBATH HCCIEIOBAHUE,

CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (PUKCUPOBATH PE3yJIbTAThI
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1.12

1.13

HOHy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/I‘-IGCKI/IX BCJIMYHMH B BHUIAC TaGHI/IL[I/I

l"pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICAOBaHHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clelys MPENIOKEHHOW WHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThI ¢ YU4ETOM 33aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

1.18

1.19

pa3nuyaTth OCHOBHBIE NMPH3HAKH HM3YYECHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH34, IJJAHETapHas MOJENb aTOMa, HyKIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

XapaKTepU30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQCCKI/IG 3aKOHOMCPHOCTH

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTHU4YHBIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MIOCKOM
3epkaie u coOuparoleil 11uH3e

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KHU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHMSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B Oprmaromeﬁ cpeae

OCYIIECTBIISATh MOUCK MHPOPMAIUHN (PU3HMUECKOTO COACPKAHUS B CETH
WNuTepuer, caMocTOsTENbHO (OPMYIUPYsS TIOUCKOBBIM  3ampoc,
HAaXOAUTh NyTH  ONpEHENEHUs]  JTOCTOBEPHOCTH  IOJIYYEHHOMU
nH(popManui Ha OCHOBE WMEIOIIMXCA 3HAHWM W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB

UCIIONIb30BAaTh MPH  BBHIMOJTHEHWH Y4YEOHBIX 3aJlaHUi  Hay4HO-
MOMYJIAPHYIO JUTEPaTypy (U3UYECKOTO COAEpKaHUs, CIPABOYHBIC

Marepuainsl, pecypcbl cern MHTepHer; BiageTh  NpUEMaMHU
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1.20

1.21

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMKA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3[1aBaTh COOCTBEHHBIC IMCHBMEHHBIE M YCTHBIC COOOLICHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
COZIEPKaHMSA, MyOJIMYHO TIPENCTABIATh PE3ylbTaThl MPOEKTHOW WIIH
UCCIICIOBATENIbCKOW ~ JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCTIOJIb30BATh M3YYECHHBIM MOHATHIHBIN anmapaT U3y4aeMoro pasjerna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlle C Yy4ETOM

0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIEeMEHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

®uszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
1.1 dusnyeckue SBICHUA: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BenWuUHBL.  V3MepeHne — QuU3MUECKUX
1.2 BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcTtecTBeHHOHAy4yHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4YHOI'O BOIIPOCA, BBIABUKCHHE TUIIOTE3,
OKCIEPUMEHT T1I0 TPOBEPKE THIOTe3, OOBsICHEHUE

Ha0JII01aeMOr0 SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOieNen

[TpakTueckue pabOThI:
N3mepenue paccrostHui
Is N3mepenne 00bEMa )KUAKOCTH B TBEPOTO TeJa.
' Ornpenenenrie pa3MepoB MaJbIX TEJ.
N3mepenne Temmneparypbl NMpH MOMOIIM KHIKOCTHOTO

TEPMOMETPA U JAaTYMKA TEMIIEPATypPhl
ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEPBHI.
2.1 OTIBITHI, JIOKA3bIBAKOIIAE  JUCKPETHOE CTpOCHHE

BCIICCTBA

2 JBwxenue uyactuil BemectBa. CBA3b  CKOPOCTH
2.2 JIBWKEHUS YacTHI[ C TeMmmepaTypou. bpoyHoBckoe

JBIDKeHUE, T Py3us

23 BzauMmogeiicTBHe yacTuUIl BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAaHHUE

67



24

ArperatHbleé COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B,
KUAKOCTeH U TBEPABIX  (KPUCTAJUIMYECKUX)  TeJl.
B3auMocBsi3p Mexay CBONCTBAMU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIbI

2.6

[TpakTuyeckue pabOTHI:

Onenka jauameTrpa aToMa  METOAOM  psioB  (c
UCToJIb30BaHuEeM Gotorpaduit).

OnbIThl 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B.
OnbITbI 1o 0OHapyKEHUIO JIEHCTBUSA cuil

MOJICKYJISIPDHOI'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHE. PaBHOMEpHOE u
' HEPABHOMEPHOE JABH)KECHHE
32 Cxkopocts. CpenHsisi CKOPOCTb IIPU  HEPABHOMEPHOM
' JBUKEHUH. Pacy€r myTH v BpeMEHU JBUKECHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa HUHEpPTHOCTH Teja
34 [TnotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJI B €JMHHIIE 00bEMA BEIleCTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOIECHCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIUIbIO AMHAMOMETpA
37 SIBnenue TAroreHus u cuia TsokecTu. Cuia TSDKECTH Ha
' Ipyrux mianetax. Bec tena. HeBecomocTh
18 Cuna Ttpenus. TpeHue CKOJNbXKEHUS U TPEHUE MOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CrnoxxeHue cuj, HaNpaBJIEHHBIX 110 OAHOM IPSMOM.
' PaBHOpelcTBYIOIIIASA CHIT
[TpakTiueckue paboThI:
3.10 OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS

(mapuka B KUAKOCTH, MOJENIU  DJIEKTPUUYECKOIrO
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3.11

3.12

aBToMoOmWiIs u Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIBXEHUS Opycka WM IIapuka 110
HAKJIOHHOM  IuiocKocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHUPYIOILUE
3aBHCHUMOCTB pacTshKeHUs (AedopMariu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, AEMOHCTPUPYIOLIUE
3aBUCUMOCTb CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Tejla U

XapaKTepa COMpUuKaCaromMuxcsa HOBCpXHOCTeﬁ

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKEC

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, ITOAIIUITHUKHN

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHHUA U

+ YBEJIMYEHUS AaBIICHUS
47 JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a oT 00bEMa,
' TEMIIEPATYPbI
43 [lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCKHE MaIIMHBI
3aBUCUMOCTh  JIaBJI€HHUSA KHJIKOCTH OT  IJIyOWHBI
4.4 IMuapocratudeckuit mapagoxc. CooOIIArONTHECS COCYIBI.
['uppaBnuyeckue MEXaHU3MBI
ATtmocdepa 3emnu 1 atMocdepHoe faBieHue. [IpuunHb
45 CyIIECTBOBaHUSI BO3AYIIHOW 000m0uku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOT0 JaBJIE€HUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 U3mepenne armocdepHoro npasneHus. [lpubopsl ans
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaroomas (apxXxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxomnnaBanue
49 [TpakTiueckue paboThI:

HccrnenoBaHne 3aBHCHMOCTH Beca Tela B BOJE OT
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o0béMa TOTPYKEHHOH B JKUIKOCTh YacTH TeJja.
OmnpeneneHre BhITAIKMBAIONICH CUJIbI, TEUCTBYIOIECH Ha
TEeno,  NOrpy>k€HHOE B  JKMIAKOCTb.  [IpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOUIECH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CHJIBI, ACWCTBYIOIIEH Ha TENO B XKHJIKOCTH, OT 00bEMa
MOTPY>KEHHOW B KUJKOCTh YAaCTHU Te€Ja U OT IUIOTHOCTH
JKUIKOCTH. Koucrpyupoanue apeoMerpa WIIH
KOHCTPYUpPOBaHUE  JIOAKU W ONpeaelieHue €€

rPy30M0ABEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHUC

pBIO

4.11

TexHUUeCKne YCTPOWCTBA: COOOIIAIOIIMECS COCYIHI,
YCTPOMCTBO BOAONPOBOJA, THAPABIWYECKUH Ipecc,
MaHOMETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW HacoC,

apeomeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHudueckass MOIIHOCTh
53 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' 10cKocTh. [IpaBuiio paBHOBeCHs pblyara
5.4 [TpuMeHeHMe paBuIIa paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBuwio»  MexaHUKu.  KoapduumeHt
5.5 IIOJIE3HOTO NENCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
53 [TomHast mMexaHWUYeCcKas PHEPTUs. 3aKOH HM3MEHEHHS M
' COXpaHEHMsI MEXaHUYECKOH SHepruu
[TpakTHyeckue paboOTHI:
59 #HHPar#i##Onpeiesienre  paboThl CWJIBI TPEHHSI TpH

pPaBHOMCPHOM JBUKCHHH TECJIa IO POpPI3OHT8.J'ILHOI>i
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nopepxHoctu. MHccienoBanue ycCIOBUH paBHOBECHS
peryara. HMsamepenue KIIJI HakIOHHOM IIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPTrUu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YenoBeKa
TexHuueckue yCTpOMCTBA: pblYar, TMOJBUXKHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COIeP:KAHUS
pasziena 3JieMeHTAa
TEITUIOBBIE ABJIEHUSA
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHMS BellecTBa. Macca ©  pa3Mmepbl
' MoJsieKyd.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKMHETHUECKON
TEOpUHU
6.4 CmauuBaHue M KalWUTSIPHBIE SIBIICHUS
6.5 TemnmoBoe pacuupeHne U CKaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBMKEHUS YaCTHUIL
6.7 BuyTtpennss sueprus. CriocoObl n3MEeHEHUsI BHyTpEeHHEH
' SHEpruu: Terjionepeada 1 copepiieHue padoThbl
68 Bunpl temonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS,
' W3ITydeHue
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KoanuectBO  TEMIOTEL VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAINIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa niaBJICHUs
[TapoobOpa3zoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEpPATypbl KUIEHUS OT aTMOC(EPHOTO
JaBJICHUSA
6.13 BuaxxnocTs Bo3tyxa
6.14 OHeprus TommBa. Y ieibHasl TEMa0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpYKarOIEH cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
nporeccax
[IpakTudeckue pabOTHI:
OnebIThI o OOHapyKEHUIO JNEUCTBUSA cuil
MOJIEKYJISIPHOTO TIPUTSKEHHUSL.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOMN
COJIU WJIU caxapa.
OMnbITHI IO HAOIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
6.17 Omnpenenenue naBIeHNUs BO3AyXa B OAJUIOHE IMINPHIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJICHUS
BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIAXKICHUS.
[IpoBepka rumMoOTE3Bl JIMHEHHOW 3aBHCUMOCTH JIJTMHBI
CTONOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPATYPBI.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPTHM Tejla B

pe3yabpTaTe Terionepeaayd U padoThl BHEITHUX CHIL.
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HccnenoBanue siBIeHUS TEIMJIO0OMEHA MPU CMEITUBAHUT
XOJIOJTHOW U rOpsiYeil BOJIBI.

OmpeneneHne  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO
BOJZIOW TPHU TEIUIOOOMEHE C HArpeThiM METAUTUYSCKUM
LAJTUHIPOM.

OmnpeneneHne yAeIbHOU TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoliecca UCIapeHus.

OrnpezenieHre OTHOCUTENILHON BIIAXXKHOCTH BO3/yXa.

OmnpeneneHue yaelIbHON TEILIOTHI IUIABICHUS JIbJA.

6.18

6.19

®dusnueckue SBICHUA B NPHUPOJAC: TOBEPXHOCTHOE
HaTsOKEHUE W KanWUISIpHBIC SIBICHUS B TPHUPOJIE,
KpUCTAJUIBI B NpUpojie, uznydyenre CoJHLA, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHnyeckue  ycTpoWcTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
JATYMK TEMIEPaTypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpBI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHET'O CTrOPAHUS.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onextpuzanys Ten. J[Ba poaa 3IeKTpUYECKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX T OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JEKTPUUECKOTO

7.3 nonst. [IpUHIMI CyNeprno3uIMU 3JIEKTPUUYECKUX MOJen
(Ha KaUeCTBEHHOM YPOBHE)
Hocutenun »snekTpuueckux 3apsaoB. DIE€MEHTapHBIH

7.4 anekTpudeckui 3apsaa. Ctpoenue aroma. [IpoBogHukn n
TDIICKTPUKA

7.5 3aKOH COXpaHEHHMS AIEKTPUUYECKOTO 3apsiaa

7.6 ONEeKTpUYeCKUid  TOK.  YCJIOBHA  CYyIECTBOBaHMS
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QJICKTPHUYICCKOI'0 TOKA. M cTOYHUKH TOCTOSHHOI'O TOKa

Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTAX U rasax
o Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsHKEHUe
=9 CornpoTuBieHue MIPOBOJHHUKA. VY nensHOE
' COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 1t yyacTKa Lenu
[locnenoBarenpHOE UM HapajUIebHOE  COEOUHEHUE
7.11
MIPOBOJIHUKOB
PaGora M MOUIHOCTH 3IEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyia — Jlenua
13 DNEeKTpUYeCKUe LEenu U MOTPEOUTENH SJIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrossHHblE MarHuThl. B3amMoaelcTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHOe TIONE€ 3eMIIM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmnpIT Dpcrena. MarHuTHOE MMOJIE PIAEKTPUUECKOTO TOKA.
' [IpuMeHeHue >JIEKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmons3oBaHue
' 3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCcIopTe
ONEBITE ®dapanes. SIBnenune 3JIEKTPOMATrHUTHOMN
7.18
naaykuuu. [Ipasumno Jlenna
DNeKTpOTeHEePaTop. Crioco0wr TTOTyYeHUS
7.19 JJEKTPUYECKON  DHEprum. DNEeKTpOCTAaHIIMKM  Ha
BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU
7.20 [IpakTuyeckue pabOTHI:
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OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIUU TENl HHIYKIIUEH
Y [IPU CONPUKOCHOBEHHH.

UccnenoBanue JeHCTBUS DJIEKTPUYECKOrO IIOJIA  Ha
MPOBOJIHUKY U JUDJICKTPUKHU.

COopka u mpoBepka pabOTBI SICKTPHUSCKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryivpoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha PEe3UCTope.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBJICHUSI TPOBOJHUKA OT €ro
JUIMHBI, TJI0LAU ONEPEYHOr0 CEUEHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS  HANpPSIKEHUH MpHU
MIOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuia s CHJIBI TOKA MPH MapaieIbHOM
coequHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Pe3HUCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIETIIEMOM Ha pe3ucTtope. VMccaenoBanrne 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOUYKY, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHnne MarHuTHOTO TOJISt TOCTOSIHHBIX MAarHUTOB MPHU
ux o0beAWHEHWHM ©  pasaeneHuu. VccrmemoBanue
JENUCTBHUS DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  J€MOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHWTa OT CHJIBI
TOKa ¥ HampaBlieHWs ToKa B Karymke. M3ydenue
JEUCTBUSI MAarHUTHOTO MOJsi Ha TMPOBOAHUK C TOKOM.
Koncrpyuposanue u H3yuyeHue paboThI

BIIEKTPOIBUTATETS. N3smepenne KIIg
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7.21

7.22

BHGKTpOHBHFaTGHBHOﬁ YCTaHOBKH. OnbITeI 1o
HUCCICOJOBAaHHUIO ABJICHUSA 3JICKTpOMaFHPITHOI>'I HHAYKIOUUW:
Hucciaceag0oBaHUuC W3MCHEHMH 3HAYeHHUS | HaITpaBJICHUA

WHAYKIUOHHOI'O TOKa

@usnueckue SBICHHS B IPUPOJE: DIEKTPUUYECKHE
SBJIICHUST B  arMocdepe, DICKTPUUYECTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeii( MOIIOCOB,
POJIb MAarHUTHOT'O TOJIA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUSIHHC

TexHudeckue yCTpOMCTBA: DJIEKTPOCKOIl, aMIIEpPMETP,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MPEIOXPAHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTATEIb

IIOCTOAHHOI'O TOKA, reHCPaTOp NOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHMWYECKUE ABJIEHUA
g1 Mexannyeckoe JIBWXKEHHE. MarepuainbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENHLHOCTh MEXaHUYECKOTO JBHIKEHHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBHoMmepHoe mnpsimonuHeitHoe aBuxeHue. CpenHsis
8 8.4 U MIHOBEHHAas CKOPOCTb Tejla IPU HEPABHOMEPHOM
JIBIDKCHUN
g5 VYckopenue. PaBHOyCKOpEHHOE MPSIMOJIMHENHOE
' JIBHKCHHUE
8.6 CBobOonnoe nmagenue. OneITh ['anues
97 PaBHOMepHOE nBMXKEHHME MO OKpykHOCTU. llepuon u

yacToTra oOparieHus. JIMHEWHas W yrioBas CKOPOCTH.
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[leHTpOCTpEMUTEIIEHOE YCKOPEHUE

8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 [IpuHIMI cynepno3unuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMsl: cuJla TPEHUS CKOJIbKEHMsI, CUJIa TPEHUs
' IIOKOSI, IpYT'He BUIbI TPEHUS
S 14 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TITOTEHMS.
' YckopeHue cBOOOIHOTO MaIeHUs
815 HBwxenne  riaHer  Bokpyr  Comnuma.  IlepBas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
216 PaBHOBecue maTepuaibHONM TOYKU. AOCOIIOTHO TBEPAOE
' TEJOo
817 PaBHoBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nmnynsc Tena. U3menenue ummnynibca. MMmnyibe cusl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE nBUKEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
827 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
. SHEPruu U paboThl
823 [loTreHumaneHas d2Heprus Tena, MOJHATOIO  Haj
' TMOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas SHEPTUs CKATON MPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
OmpeneneHne CpenHe CKOPOCTH CKOJBXKEHUs Opycka
8.27 WIM JIBWKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHue ycKOpeHUs Tejla NPU PaBHOYCKOPEHHOM

JBIDKEHHH 0 HAKJIIOHHOM IIJIOCKOCTH.
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HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka THMOTE3bI: €CIU MpPH PaBHOYCKOPECHHOM
JBYDKEHUHM 0€3 HAa4YallbHOW CKOPOCTH ITYyTH OTHOCSTCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHHU OJITMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpenerneHue
kodpduimeHTa TpeHUs CKoJbkeHus. OrnpenencHue
KECTKOCTH TpYXHHBL. OnpezeneHue pabOThl  CHIIBI
TPEHUSI TIpU PAaBHOMEPHOM JIBIKCHMU Tella TI0
TOPU30HTANIBHON MOBepXHOCTH. OrmpeneneHue padOThI
CUIBl  yOpPYyrocTh  Ipu  IHOABEME  Ipy3a  C
UCIIOJIB30BAHUEM  HEIMOJBM)KHOTO U IOJBUXHOTO

OJIOKOB

duznyeckue SBICHUS B npupoac: MPUIMBLEI U OTJIMBBI,

8.28 nBrkeHue T1iaHeT CoOJIHEYHOW CHCTEMbI, PEaKTMBHOE
JBIKEHUE KUBBIX OPTaHU3MOB
220 TexHuueckue  yCTpOMCTBA:  CHOUIAOMETP, JIATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

> KoJIeOaHM: IepUO/, YacTOTa, aMILJIUTY/AA
99 Marematnueckuit 51 IIpY>KUHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomue koyieOaHus. BbIHYyXIeHHBIE KOJIEOaHUS.
' Pe3onanc
Mexannueckue BoJHbL. CBONMCTBa MEXaHUYECKUX BOJIH.
94 [IpononpHble M MoNepevHble BOJNHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U yabTpa3ByK
9.7 [IpakTuyeckue pabOTHI:
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Omnpenenenue 4acToThl M Hepuoja  KoieOaHuit
MaTeMaTH4ecKOro MasTHHUKA.

Omnpenenenue 4acTOTbI M Iepuoja  KoseOaHUi
NPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH  IEpHOAa  KojeOaHUi
MOJBEIICHHOTO0 K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCHMOCTH  IEpHOAa  KojeOaHUi
NPY>KUHHOTO MasiTHHKa OT Macchl Tpys3a. lIpoBepka
HE3aBUCHMOCTH nepuozaa KoJIeOaHui rpysa,
MOJIBEIIICHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH

npyxunbl. i3Mepenue yckopeHus CBOOOIHOTO MaieHUs

duznueckue SIBICHUS B npupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3€MJICTPSICEHHE, CEWCMUYECKHUE BOJIHBI,
LlyHaMH, 9XO0
99 TexHuyeckue yCTpOICTBa: 3XOJOT, MCIOIb30BAHHE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE 1oJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [Ixana >1€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpOCTb CBETa.
' BonHoBBIE CBONICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOMCTB  DJJIEKTPOMArHUTHBIX BOJH €
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
duznyeckue SBICHUS B HpuUpoje: OHOJIOTHYECKOoe
10.5 neiicTBre BUJUMOTO, yIBTPaduOIETOBOTO u
PEHTT€HOBCKOTO U3Ty4eHUI
10.6 TexHnueckue yCTpOHCTBA: HCIIOJIb30BaHUE
. AJEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
CBETOBGBIE ABJIEHUA

11.1
11

JlyueBast Mmosiens cBeta. MicTouHMKY cBeTa

11.2

[IpssMonMHENHOE pacpOCTPAHEHHUE CBETA

11.3

OTtpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUS
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CBCTa

11.4

11.5

11.6

[lpenomnienne cBera. 3akoH TIPEJIOMJICHHUS CBETA.

[TonHOE BHYTpEHHEE OTpa)KEHHE CBETA
JIunza. Xop jtyuel B JIUH3E

OnTtHueckast cHcTeMa (bOToarmapaTa, MHUKPOCKOIIa H

TeJlecKona
11.7 I'maz kak ontuueckas cucrema. biauzopykocTs u
' JAIbHO30PKOCTh
118 Paznoxxenue 6enoro ceeta B ciektp. OnbiTel HploTOHA.
' CnoxxeHue cieKkTpanbHbIX 1IBETOB. Jlucnepcus cBera
[IpakTuueckue pabOTHI:
UccnenoBanue  3aBUCUMOCTH  yIJla  OTPaKEHUS
CBETOBOTO JIy4a OT yIJIa [aJICHHUS.
N3yuenue xapakTEepUCTHUK H300paxKe€HUs MpeaMeTa B
IIJIOCKOM 3€pKaJie.
UccnenoBanue  3aBUCUMOCTH  yIVIa  MPEIOMJICHUS
CBETOBOTO JIy4a OT yIJia MaJIeHHs Ha TPAHULE «BO3IyX —
11.9 CTEKJIO».
[Tonyuenune u300pakeHUH C MOMOILBIO coOHMparoeit
JIUH3BIL.
Omnpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OmbITBl TO BOCHPUATHIO IBETA TMPEIMETOB TPH HX
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
®dusnueckue ABieHUS B npupoze: 3atmeHuss ConHua u
11.10 JlyHbl, 1mBeTa TEJN, ONTHYECKHE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 Texuuueckue YCTpOMCTBA: OUKH, MEPUCKOIIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
1 11 OnwiTel Pezepdopna u 1utaHetapHas MOJENb aToMma.
' Mogens aroma bopa
12.2 Hcnyckanve W mOrIOmIEHHE cBeTa aroMOM. KBaHTBI.
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JInnenyaTble CIIEKTPHI

12.3

PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3nyyeHHs

12.4

12.5

Crpoenue aromHoro szapa. HykinonHas Moxenb
aToMHoro siapa. Mzotonsl

PanuoakTtuBHble npeBpameHus. Ilepuon momypacmnana

ATOMHBIX AACP

12.6

12.7

SAnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsA0BOrO U

MaCCOBOI'O YHCECII

SHCpFI/ISI CBs31 aTOMHBLIX SAJICP. CBs13b MacChI U SHECpPIrUuun

12.8

12.9

Peaknuu cuntesa u aenenus saep. VICTOUHUKH SHEPTUU
CoJiHIa u 3BE3]1

Snepnas oHepretuka. JlelicTBUE  pagMOaKTHBHBIX

I/I3J'Iy‘-IeHI/H>'I Ha JXUBBIC OPIraHU3Mbl

12.10

12.11

12.12

[IpakTuueckue padbOTHI:

HaOmtoneHne CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB
U3ITy4EHUS.

HccnenoBanue TPEeKOB: M3MEPEHHUE JHEPIUU YaCTHULIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).

W3mepenue paanoakTUBHOTO (poHa

@usnyeckue SBIEHUS B IPUPOJE: €CTECTBEHHBIN
PaaroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
paaMOaKTUBHOE M3JIY4YEHHE MPUPOAHBIX MHHEPAJIOB,
JEUCTBHE PpAJMOAKTHBHBIX H3JIIyYEHUH HA OpraHu3M

YCJIO0BCKa

Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUIKEHUU Kak
crocobe CyIecTBOBaHUsI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromieM MHPE, BbBIACIIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX ISl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJI&MGHT&HBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

BnageHnue ocHoBaMM METOJOB HAay4YHOTO IO3HAHUS C Y4ETOM
coOuro/IeHHs MpaBUil O€30MacHOro Tpyna: HaONoieHHe (PU3NIECKUX

SIBJICHUMN:
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YMEHHE CaMOCTOSITENIbHO COOMpPATh SKCHEPUMEHTANbHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpyZOBaHUS MO0 MHCTPYKLUH, ONUCBHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3yIbTAThI, (HOPMYITUPOBATH BHIBOIKI;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY II0 HMHCTPYKLUH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYUEHHBIE PE3YJIbTATHI C
Y4€TOM 3aJaHHOH MOTPEUIHOCTH PE3yIbTATOB U3MEPECHMUI;
IIPOBEJICHUE  HECIOXKHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEOBaHMIA;
CaMOCTOSITENIBHO ~ cOOMpaTh HKCHEPUMEHTAJIbHYI0 YCTAHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
HOJyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, yUUTHIBATH ITOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HCCIICIOBaHUA

[loHnMaHWe  XapaKTepHBIX  CBOMCTB  (DU3MYECKMX  MOJCIei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX Tel, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO sJipa) U yMEHHE NPUMEHSTb UX IS

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMmeHne oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMil MNPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCBIBaTh KpAaTKOE YCIOBHE 3aJayH,
BBISBIISITh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYJIHI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOJUTH PAcCY€Tbl U OLICHUBATh PEAIUCTUYHOCTH IIOJyYEHHOIO
3HayeHUs (U3MYECKOIl BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh
(bu3MUecKoil BEeTMUMHBI, TOJTyY€HHON NP peIIeHUH 3a1aun

YMeHHe XapakTepu30BaTh IIPUHLHUIBI  JCUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIl€ OBITOBBIX MPUOOPOB, U IMPOMBIIIEHHBIX

TCXHOJIOTHUYCCKUX IMPOLECCCOB IO UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O
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10

11

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HUUECKUe

3aKOHOMEPHOCTH

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM i1  oOecriedyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYCCKUMH
YCTPOHCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXKAlOIIEH cpene; MOHUMAaHUE
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTHKCHUH (H3UKH W TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

OneiT TOMCKa, TpeoOpa3oBaHUs U MpPeACTaBICHUS HHPOpMAIUU
(GU3NUECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(MOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJIy9eHHOW WHQOpPMAIIMM HAa OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTENIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IpHU
BBIITOJIHEHUH YYEOHBIX 33/IaHUil HAyYHO-TIOMYJISAPHYIO JIUTEPaTypy
(bU3MYECKOTO CONEpIKaHUs, CIPABOYHBbIE MaTepuajbl, PECYpPChl CETU
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa3OBAHUS
uH(pOpMallMd U3 OJHON 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3faBaTb COOCTBEHHbIE IHMCHbMEHHBIE M YCTHBIE COOOIICHMSI Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.

OTHOCHUTENHLHOCTD JABWXKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. CpenHsis ckopocTh. Popmyna st

1.2 BBIYUCIICHHSI CPEeHEH cKopocTu: v = S/t
PaBHOMEpHOE NPAMOJIMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
L3 (1) =x,+vt
I'padukym 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, IPOEKIUU
IIEPEMELICHNs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHNHOM
JBUKECHUU
3aBUCHUMOCTh KOOpPJIMHATBl TeJa OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:
2
S =vg # i+ ay = ;
2
@opMmyibl Ul TPOEKLUUU NEPEMELIEHUS, NMPOECKIUU CKOPOCTH M IPOEKIMH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUN
CKOPOCTH, NPOEKLUUU IEPEMELIEHUS, KOOpAUHATHl IIPpH PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBoboaHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
1.5 BEPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,
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1.6

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpYyKHOcTU. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpocTpeMutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO

YCKOpPCHUH. CDopMyJIa AJI BBIYUCIICHUA YCKOPCHUA:

CDopMyna, CBA3bIBaIOIIAsA NMEpUOa U 4aCTOTY 06paIJ_ICHI/I$IZ

V= ?

1.7

1.8
1.9

1.10

Macca. I110THOCTB BemiecTBa. CDOpMYJ'Ia JJI BBIYUCIICHHUA TTIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha

TCII0

1.11

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

TpeHHe IIOKOA U TPEHUC CKOJILXXCHUS. dDOpMyna IJId BBIYUCIICHUA MOJAYJISA CHIIbL

TPCHUS CKOJILXKXCHUA:
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F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna assi BBIYUCICHUSI CUJIBI TSKECTHU BOIHM3M MoBepXHOCTH 3emnu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynse cucremsl Ten. U3MeHenne nmmnyJibca. MIMIynbc cruiib

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYMCICHU A

KMHETUYECKON YHEPIUH:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU
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SHCPTrUU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E ?

119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. Dopmyiia Jjisi 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpamenne MexaHUIECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. MowmenT cunbl: M - Fl.
YcnoBue paBHOBeCHUS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O0510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna amsi BEIYUCICHUSI TaBJICHHs TBEPIOTO Tena:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUue BHYTPH KUIKOCTH.
dopmynia 1Sl BEIYUCIICHUS TABJICHHUS BHYTPH KUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii npecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS] BBITAIKUBAIOIIECH CHUJIBI,
NENCTBYIOIIEH Ha TeJOo, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIAaBAHUEC
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1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KCHI/Ie 3ByKOBOI>i BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPY>XUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKCHUsS; pabOThl CHJIBI TPEHHS, CHUIIBI
yHOPYTroCTH; CPEeJHEH CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOAbEME IPy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCHMOCTH BBITAIKHUBAIOIIEH CHIIbI
OT MAcChl TeJa; CUIbI TPEHUSA CKOJIBXEHUS OT CUJIBI HOPMaJIbHOTO AABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKHUHE, OT CTEIECHH
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIONICH;
nepuoja (4acToThbl) KoysieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IepHoJa KoJieOaHMI HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pplyara

Qusuueckue sA61eHUs 6 npupode: TPUMEPBl ABHKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHNBBI W OTIUBBI, JABUKXCHUC TIJIAHCT ConHeuHoi CUCTEMBI,
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PCAKTUBHOC ABUKCHHUC JKXUBBIX OPraHU3MOB, pbI4aru B TCJIC YCJIOBCKA, BJIUSIHHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKHBOM OpraHu3M, IIJIaBaHUC pBI6, BOCIIPHATHEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBIﬁ n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIMECs COCY/Abl, YCTPOWCTBO BOJONPOBOJIA, THAPABIMYECKHHN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCITOJIb30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUWA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUUYECKOM  TEOpUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucranmmaeckue u amopdHbie Tena

25 JBwxkenue wyactur BemiecTBa. CBsS3b CKOPOCTH JABWKEHUS YacTHI[ C

' Temmneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue Y KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TermmoBoe paBHOBECUE

6 Buytpennsas snHeprus. Pabora u Teruomepenadya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN YHEPTrUn

2.7 Buapl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaenue Ten. KoaumdecTBO  TEmIOTHL. Y AelbHAst
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IMpoOIEccax. YPaBHEHUE TEIIOBOIO
OayaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. M3mMeHeHuE BHYTpPEHHEH SHEPrUM B IpOLIECCE

510 WCTIApeHUsI MW KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

napoobpazoBanus: L = O/m
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2.11

BnaxunocTs Bo3ayxa

2.12

2.13

2.14

2.15

[InaBnenne wu Kpucrasmsauus. I3MeHeHWe BHYTpPEHHEW DOHEpPruM IIpH

IJIaBJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuniume! padoTs! TermaoBsix apurareneid. KIIJ[ TermoBoro aeurarens

IIpaxmuueckue pabomul

W3mepenne yaenpHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (QUKCHPOBAHHOM
Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTJAHHOI'O0 HArpeThbIM LHWJIMHIPOM, IOCIE OIYCKAaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTEIBHON BJIAXXHOCTU BO3/AYyXd; YIEIbHOW TEIJIOTHI
IIaBiaeHus Jipaa. lccnenoBaHwe HM3MEHEHUs TeMIIepaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIIOBUSX; SIBICHHS TEMJI00OMEHa NpU CMEIIMBAHUHM XOJIOJHOW M

ropsiuei BOJbI; MpoIiecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHEIO
cropaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onexkrpuzanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB

B3anmoneiicTre 3apsskeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onekrtpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIIEPIIO3UIINH IEKTPUUYECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsa0B. I[eﬁCTBHC QJICKTPHUYCCKOr'0 II0Jid Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO)IHI/IKI/I " JUOJICKTPHUKHU
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[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpuueckoro Toka. Cumia Toka.

Hanpsixenue.
3.6 I=q/t, U=A4/q
DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma misg yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1I,: U=U,+U,; R=R, +R,
1 1 2 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=]+I;R=2.
- - 2
CwmenranHble COeTMHEHUS TPOBOTHUKOB
310 Pa6ota u momHOCTS AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
319 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHHM
MarHUTHOM MHAYKIIMH
113 MareuTHoe TmoOJIe TOCTOSHHOI'O MarHmTa. B3amMoneldcTBHE IOCTOSHHBIX
MarHHuTOB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SABnenue snekrpoMarHuTHON MHAYyKUuU. [IpaBuio Jlenna
Ipaxmuyeckue pabomul
WN3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
316 AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

HCCJ’IG}IOBaHl/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAOMIETO B IIPOBOJHUKEC
(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLaX MPOBOAHHKA; 3aBUCUMOCTU

COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUHCHHA U
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YACIBHOT'O CONIPOTUBJICHU.
HpOBepKa nmpaBujia I SJICKTPUUCCKOI'O HAIPAXKCHHA IIPU IIOCIEA0BATCIIBHOM
COCIMHCHUHA IIPOBOAHUKOB; IIpaBWjia IJId CHJIbBI JSJICKTPUYCCKOrO TOKa IIpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIE 3eMJIH, IPEi( MOIIOCOB,
POJIb MArHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeNIbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPEIOXPAHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsiMonnHeliHOe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xoxa nyueit B nunze. DokycHOEe paccTosiHue JIMH3BL. OmnTHYecKas cuia
' auH3el: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckue npuoopsl
IIpakxmuueckue pabomoi
M3mepeHue onTU4ecKod Cuiibl cOOMparomiel JUH3bL, (OKYCHOTO pacCTOSHMSA
coOuparomieid JMH3BL (IO CBOMCTBY paBEHCTBa pa3MepoB IIpeaMera M
U300pakeHMsl, KOrjla MpeaMeT PacHojoXeH B JBOWHOM (oOKyce), MmokazaTesns
3.26 MPEIOMJICHUS CTEKIA.
HccnenoBanue  cBOWCTBA  M300pakKeHUs, IOJyYEHHOTO C  MOMOIIBIO
coOuparomiel JHMH3bI, W3MEHEHUs (OKYCHOTO DPACCTOSIHHUSI JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJa MPEIOMJICHHS CBETOBOTO Nyya OT YIJia MajeHus Ha
IPaHHULIE «BO3/IYyX — CTEKIIO»
327 Qusuueckue senenuss 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa TeT,
' ONTHUYECKHE sBJIEeHUs B atMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
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PagnoaktuBHOCTh. AJb(da-, Oeta-, ramma-u3nyueHus. Peakiun anbda-u Oera-

4.1
pacmaja

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [tanerapuas Mozaenb atoma

4.3 CoctaB aroMHOro sifjpa. M3orornsl

4.4 [lepuon nonypacnaaa aTOMHBIX SIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyUCHHUE MPUPOJHBIX MHUHEPAJIOB,
JIENCTBUE PAAMOAKTUBHBIX U3TyUYE€HUN HA OPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYAIbHBIA TO3UMETP, KaMmepa

BI/IJ'IBCOHa, AACpHad OHCPreTuKa

102



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kmacc: 6a30BbI YPOBEHB: YUSOHUK; 3-€ U3aHKE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkumoHepHoe 001ECTBO
«3narenscTBO «IIpocBemenue»

» ®usuka: 8- kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHuE,
nepepadorantoe [leppimikun M1.M., UBanoB A.U. AkiimoHepHoe 00IIECTBO
«M3narenscTBo «IIpocBemenne»

» dusuka: 9-i1 kacc: 0a30BbIM YPOBEHB: YU€OHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., I'ythuk E.M., UBanos A.U. u ap.

AxnuonepHoe odiectBo «M3aatensctBo «lIpocBerienre»

METOANYECKHUE MATEPUAJIBI UIAA YUUTEJIA

1. «KoHTpoapHO-U3MepuTenbHbIe MaTepuanbl. Puzuka. 7-9 knacc/Coct. H.A.
30puH.

2. Acraxosa T.B. ®u3uka. 7-9 kinacc. Jlabopatopusie paboTbl. KoHTpoibHBIE
3aganus. —CaparoB:JIuiei

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://m.edsoo.ru/

2. http://www.proshkolu.ru

3. http://school- collection.edu.ru
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