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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
METamnpeMETHBIM  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,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te 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 (pU3MUECKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosnorueii, actpoHoMHeld U Qu3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, IpeAocTaBiseT HaumOojee siCHble oOpas3ipl MPUMEHEHHMs HAy4HOro MeToja
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;
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHMS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaThb HAyUYHBbIE JOKA3aTENIbCTBA MJIS
MIOJTy4Y€HUs BHIBOJIOB.
[lenu wm3yueHus: (QU3MKUM HA YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs 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
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHUd U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
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e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0YyUYEHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ecIeYnBaeTCsl pelIEHHEM CIIEAYIOLX 3a4a4:
e [IpUOOpeTeHHEe 3HAHUA O JAUCKPETHOM CTPOEHUM BEILECTBA, O MEXaHUUYECKHUX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e [IpUOOpEeTeHHME YMEHUIl OINUCBhIBaTh U  OOBACHATH (PU3MUECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;
® OCBOGHHE METOJIOB DEIICHHS INPOCTEHINNX pacu€THBIX 33/7a4 C HCIOJIb30BAHUEM
bu3nueckux Mozenel, TBOPYECKUX U MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHHHA HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
MU3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLIEHUBaHKHE HH(POPMALIUY;
® 3HAKOMCTBO cO c(epaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3NMUECKON HAYKH.
Ha wn3yuenue ¢usuxu (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOIO 00ILEro odpa3oBaHus
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (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,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0ObsAcHeHHe HalmogaemMoro sBieHus. Omnucanue
bu3NYECKUX SBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

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

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenne IEHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHU.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MalbIX Tel.
W3mepenue Temmeparypbl MpH IMOMOLIM KUAKOCTHOTO TEpMOMETpa M 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 CTPOCHHE BELIECTBA.

JIBukenune yacTtul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoi.
BbpoyHnoBckoe nBmwkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI  BEILIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3auMocCBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX 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 padbomot u onvimol.

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

2. OmbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIITUPEHHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJICKYJISIPHOTO 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.

Habmroienue MexaHu4ecKoro JBUKECHHS Teja.
N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH 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. OmpeneneHnue cpeiaHel CKOPOCTU CKONBXKEHHsS OpycKa WM IIapuKa MO HAaKIOHHOU
MJIOCKOCTH.
3. Ompenenenue 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. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS JKUJIKOCTH OT
ryounsl.  [wapocratuueckwii  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpuumHBI CyIIecTBOBAaHUS BO3TYLIHON
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 JaBJICHUS ra3a OT TEMIIEPaTyphl.

Ilepenayda naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.
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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 Tela.

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

pbr4ara.

HpI/IMCHeHI/Ie [MpaBujia paBHOBECHUA pblUara K 6J'IOKy. «3o050TOC IIpaBHUJIO0» MCXAHUKH.

KIIJI npocTsix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuveckass sHeprus. KuHetmueckas W mNoOTeHUHalIbHas »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 KUIA

Omnpenenenre pabOTBl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
Uccnenoanue ycinoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakTOHHOM IITOCKOCTH.
N3y4eHne 3aK0Ha COXpaHEHNs MEXaHUUECKOM HEPTUN.
CC

Paznen 6. TemioBbie ABJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHHS BemiecTBa. Macca

U pasM

Cppl aTOMOB W MOJICKYJL. OHLITBI, MNOATBCPXKAAOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIAPHBIE SIBIEHHA. TerioBoe
pacIIMpeHHe U CXKaTHe.

Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKCHHUS YaCTHII.
Buytpennsist sHeprusi. CrocoObl HW3MEHEHMsS BHYTPEHHEH OSHEprum: Terionepenadya u
COBepH_IeHI/Ie paGOTBI. BI/II[I:I Termonepenaqnz TCHHOHPOBOIIHOCTB, KOHBCKIIUA, I/I3J1y‘-IeHI/Ie.



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.
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13.

HaOG:roienne OpOyHOBCKOTO JIBHIKEHHSL.

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.

. CpaBHeHUE TEITOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOnmronenue kunenus.
. HalOirroieHre mocTostHCTBa TeMIIEpaTyphl 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 WM OXJTKICHHUS.

[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTH [UIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

HaGnronenne nu3MeHeHrs BHYTPEHHEW DHEPTUU Tella B Pe3yJIbTaTe TeIulonepeaadn 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.

OrnpenenieHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TEI OT BEJINYUHBI
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.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTkoe 3aMbIKaHHe.

[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 posa NeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSIKEHHBIX 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. DnexTpruyecKuii TOK B 5KUIKOCTH.
11. I'a30BBIit pa3ps.
12. I3mepeHne cuibl TOKa aMIIEPMETPOM.
13. U3mMepeHne 3eKTpUYECKOTO HAMIPSKEHUS 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. JlelficTBuE MarHUTHOTO T0JIsI HA IPOBOAHUK C TOKOM.
21. DnexkTpoaBUraTesib MOCTOSHHOTO TOKA.
22. VccnenoBaHue SIBJICHUS 3JIEKTPOMAarHuTHOM MHIYKITUH.
23. OnbliTel Papajes.
24. 3aBUCHMOCTb HAIIPaBJIEHUs HHIYKIIMOHHOT'O TOKA OT yCJIOBUI €r0 BO3SHUKHOBEHHSI.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.
8
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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 mmpaBuia i CUIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PEe3UCTOPOB.
10. Onpenenenue paboOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. Onpenenenne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.
12. UccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO 4epe3 JIAMIIOUKY, OT HAIPsKEHUS
Ha HEW.
13. Onpenenenue KI1J/I narpeBarens.
14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
15. U3yyeHue MarHuTHOrO IOJIi IOCTOSHHBIX MArHUTOB IPU HMX OOBEAMHEHHHM MU
pa3JelIeHUN.
16. ViccnenoBanue necTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHUJIbI B3aUMOJIEHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. M3yuenue nelicTBHUs MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.
19. KonctpyupoBanue u u3yuyeHue paboThl JEKTPOABUTATES.
20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTaHOBKHU.
21. OnbITEl MO HUCCIIENOBAHUIO SIBJIEHUS DJIEKTPOMArHUTHOW MHIYKIMM: HMCCIEAO0BAaHUE
W3MEHEHNH 3HAYEHMsI U HAIIPABJICHUS UHAYKIIMOHHOTO TOKa.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOe ABMkeHne. CBoOoaHOe nageHue. OnbIThI
lanunes.

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

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CyHEPIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHHUsSI CKOJIbKEHUS, CHJIa TPEHUS
MOKOS1, APYTUE BUIbI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

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.
3aBHCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIONIEH Ha HETO CHUJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJCHCTBUU TEIL.

M3menenue Beca Tena npyu yCKOPEHHOM JIBH)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.

Jlabopamopnwvie padbomut u onvimol.

1.

KoHcTpynpoBanue Tpakra [Uisi pa3rOHa M JAJIbHEHIIET0 PaBHOMEPHOIO ABM)KEHHUS
IIApUKA WIH TEJIEKKH.
Omnpenenenne cpenHell 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
CKOPOCTHM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEXKYTKH BPEMEHHU OJMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXEHHMS OT CHJIBI HOPMaJbHOTO
JTaBJICHMSL.
Onpenenenne k03P PULMEHTA TPEHUS CKOIBKEHHS.
Omnpenenenne KECTKOCTU NPYKUHBI.
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9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C HCIOIB30BaHHUEM

HEIIOJABH>XKHOI'O U ITOABUXKHOT'O 0JI0KOB.

11. N3ydyeHue 3akoHAa COXpaHEHUS SHEPTHH.

Pazjnen 9. Mexanuyeckue Koj1e0aHUSA U BOJIHBI.

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJ, YacToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxawmue koneOanus. BeiHyX)aeHHbIe KojeOanus. Pe3onanc. MexaHWUeCcKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonapHble U NonepeyHble BOJIHBL. J[JIHA BOJIHBI U CKOPOCTH

e€ pacpocTpaneHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.
3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

AN

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbl YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTU U Ha IIPYy>KUHE.

HaOnroneHue BoIHYX/I€HHBIX KojeOaHHii U pe30HaHca.

Pacnpoctpanenue npooabHBIX U MONEPEYHBIX BOJTH (HA MOJIEIHN).
Habmronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUI PE30HAHC.

Jlabopamopnvie padomol u onvimol.

1.
2.
3.

7.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH MEpHo/ia KoleOaHWH IMOJBENIEHHOr0 K HUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KOJeOaHUH MPYKUHHOIO MasiTHUKa OT MaccChl
rpys3a.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOABELIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPY>KUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Pa3nes 10. D1eKTpOMarHuTHoe 10J1e M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BoJH. [IIkaya 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

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

l.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBaA CBETA.

Jlabopamopusie pabomsl u onvinol.

1.

H3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€ IBJIEHUS.
JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsAMoauMHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 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.

el IR AN O il

[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

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

OnTHyeckuii CBETOBOLI.

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 yIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia MaJleHHs..
W3yueHne xapakTepUCTHK H300paKEeHUs TPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yIJjIa IMaJeHus 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.

OmnpiTel Pesepdopna u nmnanerapuas moaens aroma. Moaens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnass Moaens aromMHoro sapa. M3orombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
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 U3JIy4eHUs U MOTIOLIEHHUS.

2. CHekTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Boaopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYUCHUH.

6. Peructpauus u3nydeHus NPUPOIHBIX MUHEPATIOB U MPOIYKTOB.
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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
NEeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX WU
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 UCCIEe0BaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIE AT
MPOBEPKHU TMIIOTE3 U MOJIYUYEHHS] TEOPETUUYECKUX BBIBO/IOB;

OOBSACHATh Hay4YHBbIE OCHOBBI HAmOOJEEe Ba)XXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB DJHEPIUM HAa OCHOBE
3aKOHA MIPEBPALEHUS U COXPAaHEHMSI BCEX M3BECTHBIX BUOB SHEPTUU.
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CBs3b ¢ BOCIUTATEIBLHON MPOrPaAMMOM IIKOJIbI

HanpasJienue Kunacce Pazagen no Mogayasb (koabHbli ypok) | Homepa
BOCIIUTAHMS nporpamMmme YPOKOB
(rpaxxnanckoe, W
NaTpuoTu4YecKoe, TEeMa
AYXOBHO- YPOKOB
HPAaBCTBEHHOE)
ITo3naBareabpHOE 7 Paszgen 1. Pu3uka 4,6
HaIIpaBJICHUC " eé PoOJib B -YCTaHOBJICHUE
BOCITUTAHUS MO3HAHUHU JIOBEPHUTENBHBIX
OKpYiKalouero OTHOIIICHUI MEXIY
Mupa YUYUTEIEM u ero
7 Pasne.n 3. YYECHHUKAMU, 33, 38
JIBu:KeHue U CIIOCOBCTBYIOIINX
B3auMoOJAeuUCTBUEC MMO3UTUBHOMY
TEa BOCIIPUSITUIO YYaIIUMUCS
7 Pa3nen 4. /laBiaenne TpeOOBaHUN W  MPOCKO 50, 56
TBEPABIX Te, YUUTECHIA, IIPUBJICUCHHUIO
JKHJIKOCTEH U ra3oB ux BHUMAHUA K
8 Paznen 1. TenioBbie 00CcyX1aemMoil Ha YpOKe 9, 10,
SIBJICHUS MH(pOpPMALH, 13,25
8 Paznen 2. aKTUBHU3AlUU 1704 30, 47
DJIeKTpuYecKne u MMO3HAaBaTEeILHON
MATHHUTHBIE JIeSITeJIbHOCTH;
ABICHNS -o0y>XIeHHUE
9 Pasnex L. IIKOJIBHUKOB COOJIO/IaTh 11,18,
MexaHmuecKe Ha YpOKe OOIIeTpUHSATHIE 23, 33
HOPMBI TTOBEJICHMUS,
ABJICHIA npaBuia OOIEHHS  CO
9 Pasnien 2. crapummu  (yuntensmu) | 48,49,
MexaHnyeckue u CBEpCTHUKAMU 53
KoJIeOaHus u (LLIKOJBHUKAMHU),
BOJIHBI MIPUHLIUIIBI yueOHOU
9 Pa3znen 3. ANCHHTIINHBI H 61
DJIEKTPOMATHUTHOE caMoOpranusaliny,
foJie u COTJIACHO VYcrasa
IITKOJIBI, [IpaBunam
3JIEKTPOMATHUTHBIE
BHYTPEHHETO
BOJIHBI

pacmopsiika IIKOJIbI;
-TIpUMEHEHUE Ha YpPOKe
WHTEPAKTUBHBIX  (HopM
paboThI yYaIUXcsi:
WHTEJJIEKTyallbHBIX UTP
«YMHUKA ® YMHHIIBDY,
BUKTOPHHBI,
TECTUPOBAaHUE,  KEHCHI,
CTUMYIUPYIOIIUX
MMO3HABATEJIbHYIO
MOTHUBaIIuO
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IIKOJIbHUKOB;

JMCKYCCH, KOTOpBIE
Jal0T y4aIuMcst
BO3MOXKHOCTb
npuodpectu OIIBIT
BE/ICHUS
KOHCTPYKTHBHOTO
JIaJIora; IpYIIOBOM

paboTbl uiaM paboThl B
mapax, KOTOpbIE Yyd4ar
IIKOJIBHUKOB KOMaHJHOM
pabore u
B3aHMOJCHCTBHUIO c
JIPYTHUMH I€ThMU;
-BKJIIOUEHHE B  YPOK
UTPOBBIX npoueayp,
KOTOpbIE IIOMOTaI0T
MoAIepXKaTh MOTHUBAIUIO
JeTel K  MOJIy4eHHUIO
3HAHUM, HaJKUBAHHUIO
MMO3UTHBHBIX
MEKJITHYHOCTHBIX
OTHOIICHUM B KJacce,
IIOMOTAI0T
YCTaHOBJIEHUIO
JI0OpOoKeNnaTeaTbHOM
atMochepsl BO  Bpems
YpoOKa;
MHTEJUIEKTYyaJIbHBIX HWTD,
CTUMYJTHPYIOIINX
MTO3HABATENIbHYIO
MOTHBAIUIO
IIKOJLHHUKOB.
[IpeameTHBIE  BBITYCKH
3acemanus kiayba «Uro?
I'me? Korma?», Opeitn-
puHTa, TreiMubUKaIus:

KBECTBHI, urpa-
IIPOBOKALUs, urpa-
JKCIIEPUMEHT, nrpa-
JIEMOHCTpALMS, urpa-
COCTSI3aHHE,

AUTAKTHYCCKOIo0 Tearpa,
rac IMOJIYUYCHHBIC Ha

ypoke 3HAHUS
OOBITPHIBAIOTCS B
TCaTPAJIbHBIX
MOCTAaHOBKAX;
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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
HayKH;

- IGHHOCTHOE OTHOIIIEHHUE K JOCTH)KEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- 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 TEXHOJIOTH, BaKHEHNIIIEH COCTABIISAIOLIEN KYJIBTYPHI;

- pa3BUTHE HAYYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K MCCIIEI0BATENbCKON e TENIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

- OCO3HAaHHE IEHHOCTH 0e30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpTe, Ha J0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHHUX YCIOBUSIX;

- ¢c(hOpMUPOBAHHOCTh HABbIKA peieKCUU, MMPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOTO
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHus:

- aKTHBHOE Y4acTHe B PEIICHUWHU NPAKTUUYECKUX 3a/1ad (B paMKaxX CeMbH, 00pa30BaTEIbHOM
OpraHM3alyy, TIopoJa, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HAIPaBJIEHHOCTH,
TPeOYIOMIMX B TOM YHCIIe U (PU3NIECKUX 3HAHUA,

- UHTEpeC K NMPaKTUYECKOMY H3ydeHHIo Mpodeccuii, CBI3aHHBIX C PU3NKOM;

7) 3KOJIOrM4YeCKOr0 BOCIIMTAHMS:

- OpHMEHTalMsl Ha TNpUMEHEHHEe (U3NYECKUX 3HAHMM IS pelIeHus 3aJad B OO0JIacTH
OKpYyXKarolled cpenbl, MNIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOXHBIX IOCIEICTBUI
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 BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;

- TIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YePE3 MPAKTUUYECKYIO 1EATENbHOCTD;

- MOTpeOHOCTh B (POPMHPOBAHWU HOBHIX 3HAHMH, B TOM 4YHCIEe (OPMYIMPOBATH WUJEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;
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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 3HaHI/II71;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, 06H_IGCTBa 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 cGOpMUPOBAHBI MeTamnpeAMeTHbIe pe3yJbTaThbl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIISATUBHBIC YHUBEPCAIbHbBIC YUeOHBIE NEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJelCTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKH 0OBEKTOB (SIBJICHMUIA);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHNUs
Y CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUYHS B pacCMaTpUBAEMbIX (aKTax, IaHHBIX U
HAOJII0JIEHUAX, OTHOCAIIMXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJISATh IIPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3yYeHUM (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 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TIOJYYCHHYIO 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:

NPUMEHSTHh pa3jMYHble METO/bl, MHCTPYMEHTHl M 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON yueOHo (pu3ndecKoil 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;
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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  BBIMOJHEHHOTO  (DM3MYECKOTO  OIbBITA
(9KCTIEpHMEHTA, 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,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

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);

CaMOCTOSITENIFHO COCTAaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3a7aud WM IUIaHa
HCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MIpeAaraéMble BApUAHThI PELLIEHUN;

JienaTh BHIOOp U 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
CHUTYaIHii, yCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U yCIOBUAM;
CTaBUTb ce€0s1 HA MECTO APYroro YelIOBEKa B XOJE CIOpa WM JUCKYCCUU HA HAyYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;
IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY MNpHU pEUIeHHH (QHU3UYECKUX 3aJad Wid 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;

pasnuyats sBieHus (auddys3usi, TEII0BOE ABMKEHHE YACTUILl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJEICTBUE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChIO BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
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, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHHUE DbIO,
pblYary B Teje YeloBeKa, IPU 3TOM IEepeBOIUTH MPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHUI;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TET U (PU3NYECKUE SBJICHUS, UCIIONIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IMyTb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YNPYTOCTH, CHUJa TSDKECTH, BEC Teja, CWila TPEHHs, JaBlIEHUE
(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
($U3NUEeCKUX BENUYMH, HAXOJUTHh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEM
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (pU3MYEecKHe SBICHHS U MPOLECCHl, HCIOJIb3YS
IpaBuUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXAHWYECKOM HHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BhIPAKEHHE;

OOBSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalul MPaKTHKOOPHEHTUPOBAHHOI'O XapaKTepa: BBIABIATh INPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 JTOTMYECKHX IIaroB ¢ OMopoi Ha 1—
2 u3ydYeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a7aud B 1—2 JCHCTBUSA, HCHOJB3Ysl 3aKOHBI M (HOPMYIIBI,
CBs3bIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJaud

19



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
METO/I0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHE
(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 U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(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
COIIPUKOCHOBEHUS T€J, CUJIbl YIPYTOCTH OT YAJMHEHUS NPYXKUHbI, BBITAIKUBAIOILEH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
yCIIOBUM IJaBaHUS TeJl, YCIOBUHM paBHOBECHS phlyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4€OHOrO HCCIIEIOBaHMUsS, COOMpAaTh YCTAHOBKY M  BBIIOJHSATH
U3MEpEHus, cilenys MpeIoKeHHOMY IIaHy, (PUMKCHPOBATh pe3yJIbTaThl MOJy4eHHON
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 NICKOMOM BEIMYUHBI;

coOio/iaTh TMpaBWJa TEXHUKM Oe30MmacHOCTH IMpu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh 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), MCIONB3Ysl 3HAHUS O CBOMCTBAaxX (PM3MUYECKHUX SBJICHUN M HEOOXOIUMBIC
(du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAWTH HHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMH,

20



COXpaHEHHS 370pPOBbsi M COONIOJIGHHWS HOPM SKOJOTHYECKOrO TOBEACHHS B
OKpYXaroIlIe Cpeae;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popmanuu B MHTEpHETE B COOTBETCTBUU C
3aIaHHBIM IMTOUCKOBBIM 3aIIpOCOM, HAa OCHOBC UMCIOIIIUXCA 3HAaHUU U HYTéM CpaBHCHHA
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-IOMYJISIPHYIO JINTEPATypy
bu3nyecKoro cojep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHbIC KPAaTKHUE MUCbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUK (PHU3UIECKOTO COJECPIKAHUS, B TOM YHCIE ITyOJNIHO JCNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX UCCIIEIOBAaHUI, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYCHHBI TMOHATUHHBIA ammapar Kypca (HU3UKH,
COIIPOBOKAATh BBICTYIIJICHUC HpGSCHTaHI/Ieﬁ;

IIPYU BBIIIOJIHEHUHU YUYEOHBIX NPOEKTOB U MCCIEN0BAHUM paCIpenessaTh 00S3aHHOCTH B
TpyHari€e B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJa4aMM, CJICINUTD 3a BBIIIOJHCHUCM IlJIaHa
NEHCTBUI, aJeKBAaTHO OICHUBAaTh COOCTBEHHBIH BKJIaJ B JESATENbHOCTh TPYIIIBL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K kxonny oOyueHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

HCIIOJIB30BAaTh IMOHATHA: MacCa U pasMEpbl MOJICKYJI, TCIIJIOBOC ABUKCHHUE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHUS BEIISCTBA, KPUCTAIUTMYECKHE W aMOp(HBIC Tea,
HACBIIICHHBIA M HEHACHIIICHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEprus, TeIJIOBON JABUTATENb, SJIEMEHTAPHBIN AEKTPUUECKHUI 3apsl, YNEKTPHUIECKOe
noJjie, MpOBOAHUKU W IOUIJICKTPHUKH, MMOCTOSIHHBIH SHGKTpH‘{CCKI/IfI TOK, MAarHuTHOC
noJe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
PAaBHOBECHUC, CMa4YuBaHUC, KalWJIAPHBIC SABJICHHUA, MHCIIAPCHHUE, KOHIACHCAIUA,
IUIaBJIEHWE,  KpucTaiu3anus  (OTBepAeBaHME),  KHUIEHHME,  TeIlUlonepeaaya
(TEemIONpPOBOTHOCTh, KOHBEKIUS, W3Iy4YEHHUE), DIIEKTPU3AlUs Tell, B3aUMOJICHCTBUE
3apA10B, ,ZIeI\/’ICTBI/IH QJICKTPUYECKOTO TOKa, KOPOTKOC 3aMbIKaHHC, B3aHMOHCﬁCTBHe
MAarHuToOB, HeﬁCTBHe MAardouTHOrO 1moJid Ha NPOBOJHHUK C TOKOM, JJICKTPpOMarHuTHas
UHAYKIMS) TIO ONHMCAHUI0O WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IPOSBICHUE N3YYEHHBIX (U3NYECKUX SBJICHUM B OKpY’KaIOLEM MHUPE, B
TOM uyucie (U3MYECKHe SIBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KallWUISIpHBIE SIBJIGHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydeHue CounHia,
3aMep3aHrue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHETa,
AIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE ToJsie 3eMild, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIA KHU3HH Ha
3emiie, MOJISIPHOE CHSIHHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECCKYIO 3a/a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKHN) (PM3UUECKUX SBJICHUM;

OMUCBIBATH U3YUYCHHLIC CBOIICTBaA Tel U q)HSI/I‘-ICCKI/IC SABJICHUS, UCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS JHEPTUs, KOJIMYECTBO TEIUIOTHI, YJEIbHAs
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TEIUIOEMKOCTh ~ BEIECTBA, YyJENbHAas TEIUIOTa IUIABJICHUSA, YZACHIbHAs TEIIOTa
napooOpa3oBaHus, yA€IbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JICHCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAKHOCTb BO3yXa, DJIEKTPUYECKUMI
3apsf, CuUja TOKA, ODIIEKTPUYECKOE HAIPSDKEHHE, CONPOTUBIECHUE IPOBOJHUKA,
yZIelIbHOE COIIPOTHBIIEHHE BEILECTBA, pab0Ta U MOILIHOCTb 3JIEKTPUYECKOI0 TOKa), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3YEMBIX BEIUYHUH,
0003HauCHHS ¥ eIUHHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIIBI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYH0 BEJIUYMHY C JAPYIMMH BEIMYMHAMHU, CTPOUTH Ipaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBICHUS M TIPOLECCHI, HCIIONb3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIECTBA,
IOPUHLMII CYNEPHO3UIMM Ioyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHS
3apsaga, 3akoH Oma U1 ydacTka nenu, 3akoH /[xoyns—JIeHuma, 3akOoH cOXpaHEHuUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYK (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyauui IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBJISITH
IPUYMHHOCIEACTBEHHbBIE CBA3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKUX IIaroB C
ornopoif Ha 1-2 U3y4yeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, GU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemarh pacy€THble 3a7aud B 2-3 JAEMCTBUS, MCMONb3Ys 3aKOHbI M (HOPMYJIbI,
CBs3bIBaloIlMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE /JIsl €€ pPelleHus, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJIy4€HHOE 3HaUeHUe (PU3NUeCcKOi BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UUYECKHX
METOJIOB,  MCIIONb3Yysl ~ ONWCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPAaBUWJIBHOCTh IOPSAKA IIPOBEIACHUS MCCIEAOBaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOAMTH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (KamwuIsipHbIE SBJIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[IyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCAa OCTBIBAHUS U HarpPEBAHUS NPU U3ITyUYEHUU OT LIBETA
u3Iydaomeil  (moriomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIKOCTH U IUIOMIAgu €€ TOBEpXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BH3yaJIM3alysl MArHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€HCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh MpOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO O00OpYyJIOBaHMUS, OMNHMCHIBaTH XOJA OMNbITa U
bopMyITUpOBaTh BHIBOJIBI;

BBITOJHATh NPSMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIBHOW BIAQXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JATUYUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTaThl H3MEPEHUH C Y4YETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH;

22



MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JJIMHBI, IO MOMEPEYHOro CEUEHUsS M YICIbHOTO CONPOTUBIICHUS BEIIECTBA
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
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEUI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

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

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOHCTB C OMOpOW HAa WX OMUCAHMA (B TOM YHCIIE: CHCTEMa OTOIUICHHS IOMOB,
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
HeoO0XxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPHUTENBHBIE TPUOOPHI 1O
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUUYECKHX IIeNel ¢ MOCIe0BaTEeIbHBIM U MapauleIbHbIM COCTUHEHUEM
DIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB DJIEKTPHUECKUX IIETICH;
IPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTo
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW KM3HHM IS 0OECredeHUs
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaroIlIeH Cpeae;

OCYIIECTBIISATh TMOWCK HWHQOpMAaIMu (U3NIECKOro conepxanus B HHTepHeTe, Ha
OCHOBE HMMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHMs JOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISIETCS TMPOTUBOPEYMBON 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;

CO371aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M KpPAaTKHUE YCTHBIE COOOIICHHs, 0000Ias
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3NYECKOTO COAEP)KAHUsS, B TOM YHUCIIE
nyOJMYHO  NPEACTaBIATh  pe3yJabTaTbl MPOEKTHOM MM HMCCIEI0BATENbCKOM
JeSITeIbHOCTH, MPH 3TOM TPaMOTHO HCIIOJIb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINICHUE MTPE3CHTAIHCH;
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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, a0COJIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHUYeCKue KoyiebaHus M BOJHBI, 3BYK, HHOQPa3BYK U  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIEKTPhl HCIyCKaHWS M TOTJIOIIEHHs, anbgpa, Oera- M ramma-
W3JIy4EHUs1, U30TOIIbL, ZICpHAs SJHEPIEeTHKA,

pasinyarh sBJIeHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBM)KEHIE, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE
JBIUKCHHE 110 OKDPY)XHOCTH, B3aUMOJCHCTBHE TeJ, PEAKTUBHOE JBUXKCHHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKACHHBIC KOJEOaHUs), pE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJIMHEHHOE paCIpPOCTPAHECHMUE,
OTpa)KEHUE U NPEIOMIIEHHUE CBETA, IIOJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CHEKTP M CIOXKEHHME CIEKTPaJbHBIX I[BETOB, IHUCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMYATOro CHEKTpa HU3IIy4YECHHUS)
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 PEHTICHOBCKOTO HW3IY4YEHUH, €CTECTBEHHBIH paJuOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaTUOAKTUBHOE W3JIyu€HHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYYEHHI Ha OpraHu3M 4YejoBeKa), IPU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 337auyy B y4eOHYIO, BBIIESATH 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 3€MJIM, IOTCHIIMAIbHAS SHEPI Ul CKATOU IIPYKUHBI, KUHETUYECKas
SHEprus, MOJHAasg MEXaHWYecKas HSHEeprus, MEepuoJl M YacToTa KoJeOaHuH, IUIMHA
BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MTOKA3aTelb IMPEIOMIICHUS
Cpefbl), MPU ONUCAaHUM INPABHIBHO TPAKTOBaTh (PU3MUYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M eIUHHUIBI (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 CBOMCTBA (U3UYECKUX SABJICHUM, (UIUUYECKUX 3aKOHOB HIH
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,  MCIOJNb3Yysl ~ ONUCAaHWE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yJIbTaThl HAOIIOICHUI 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 H30BITOYHOr0 HabOpa 000py10BaHMsI, ONUCHIBATH X0/ ONBITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIBI;

IOPOBOJUTH MPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX W3MEPEHUH, OINpenensis cpenHee
3HaYeHHe u3MepseMoil BeNUUMHBI ((OKYCHOE pacCTOsHHEe COOUpAIOLIeH 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 IOpejoMJIEHUs OT yIila MajeHus): IJIaHUpOBaTh UCCIIECJOBAHHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJdbTaTbl IOJIYYEHHOW 3aBHCUMOCTH
(Gu3n4ecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOABI MO PE3ysbTaTam
UCCIIEI0BaHMS;

IPOBOJIUTH KOCBEHHBIC H3MEpEHHUs (U3UUYECKUX BEIUUMH (CpemHss CKOPOCTh U
YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUXKEHHUHU, YCKOPEHHE CBOOOJHOIO MaACHMS,
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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,
IUTaHeTapHasi MOZeNIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

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 ¥ coOuparouieil TuH3e;

IPUBOJIUTH TNpPUMEPHl (HAXOAUTh MHPOpPMAIMIO O MpHUMEpax) MPaKTUYECKOTo
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreueHus
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;

UCIIOJIb30BaTh MIPH BBITIOTHEHUH YYEOHBIX 3a/laHUil HAYYHO-MOMYJISIPHYIO JIUTEPATYPy
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHaibl, pecypchl cetu HHTepHer,
BIQJIeTh MpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUU W3
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 IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka O fipupone https://m.edsoo.ru/7f416194
1.2 du3nYecKre BeITUYHUHbI 2 1 bubmorexa IOK
' https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBI METO/T TTIO3HAHUS 2 1 bubmorexa IOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2. lleppoHavyaibHble CBeJeHUS] O CTPOEHHUH BellecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPEraTHLIC COCTOANMA Betliectpa https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHudueckoe IBUKECHUE 3 nommorexa O
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK

3.2 4 4
HEPIL, Macca, HAOTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14
33 Cuna. Braet https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Paznea 4. /laBiienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeNaMH, JKHIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTPYyKEHHOE . bubnnorexa [HOK
’ B HHUX TEIIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIiHOCTD. JHeprus
5.1 Pabora 1 MOIIIHOCTH 3 bubmorexa HOK
’ B https://m.edsoo.ru/7f416194
52 IIpocThle MexaHU3MBI 5 bubmorexa HOK
’ p https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4
>3 eXaHiTHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PeszepBHOE Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM nudgpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJICHUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 brbmiorexa OK
' P - https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIJIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella . 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i I 20 2
OCTOSTHHBIN ANEKTPUIECKUI TOK 7 https-//m.cdsoo.rw/7f418 1 ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIE ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4
FICKTPOMATHHITHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKCOHBL COXpanei https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasnen 2. Mexanuyeckue KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMMHACCINE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE T0JI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmnoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBbIe AABJICHUSA
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4.1 3aKoHBI pacpOCTPAaHEHHUS CBETA 6 2 BrGmnorexa LIOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 htps-//m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
1 n 4 1
5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa IOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 A 7 1
ACPHHIE peaktan https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-00001a10IM I MOYJIb
[ToBTOpeHue u 06001IeHUE COAePKAHUS bubnmnorexa [JOK
6.1 9 2
Kypca ¢husuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne

. Tema ypoka

KoaunuyecTBO 4acoB

Bcero
padoThI

KoHTpoJbHbIe

IIpakTHYeckue
padoThI

Cpoxku
NnpoBeIeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

®dusnka — HayKa O IPUPOJIE.
1 SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
2 QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusznyeckue BEIUUYMHBI U UX
HU3MCPCHUC

1 senens

1 Henemns

2 Hexensa

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl MPU OMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4NKA TEMIEPATYPHI"

2 Henensd

Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3Y4alOT
npupoy. EcrecTBeHHOHAayYHBIN
MeTo no3Hanus. Onucanue
(U3MYECKUX SIBICHUN C TTOMOIIBIO
Mojelen

3 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh MOJIETA
[IapyKa, MyIEeHHOTO
TOPU30HTANILHO, TEM OOJIbIIE, YeM

34

3 Henens



https://m.edsoo.ru/ff09f72a

0oJbIIIe BBICOTA ITycKa"

Crtpoenue BemecTBa. ONbITHI,

bubmuorexa [JOK

7 JIOKa3bIBAIOMINE JUCKPETHOS
P 4 nenens https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
g I — emmte 4 nenens bu6mmoreka [IOK
BIDKEHHE YaCTHUI] B CcTBa
t Bett https://m.edsoo.ru/ff0a013e
VYpok-uccinenoanue «OMNbITHI 11O
9 HAOJIIOIEHUIO TEIIOBOIO 5
HeeIs
paCIIUPECHUS Ta30BY
10 ArperaTHble COCTOSTHUSI BEIIECTBA S Heens
B3aumocBsI3b MeXTy CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
aTOMHOMOJIEKYJIIPHBIM https://m.edsoo.ru/ff0a0378
ctpoerreM. OcoOeHHOCTH 6 Henenst
arperaTHbIX COCTOSTHUI BOJIBI
MexaHHYeCKO€e IBHKEHHUE.
12 p A bubmuorexa [JOK
ABHOMEPHOE U HEpaBHOMEPHOE
p p p 6 Henens https://m.edsoo.ru/ff0a05¢c6
IBIDKEHHUE
bu6mmoreka [IOK
13 CxopocTb. EAMHUIIBI CKOPOCTH 7 Henens
P s P https://m.edsoo.ru/ff0a079¢
bu6mmoreka [JOK
14 Pacuer iyt 1 BpeMeHH IBUKESHUSA 7 nenens
y P https://m.edsoo.ru/ff0a0ae4
WNuepuws. 3aK0H UHEPITUH.
15 B3aumopencTBue Ten Kak npuyMHa bubmuorexa [JOK
M3MEHEHHSI CKOPOCTHU JABHKEHUS 3 https://m.edsoo.ru/ff0a0c10
HeIeIs

TCI
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https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IlnotHoCTH BemiectBa. Pacuer

16 Gre . . bubmuoreka [JOK
Macchl 1 00beMa Tella o €ro
8 Henens https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
Jlaboparopnas pabota
17 «O"npe):[eJIeHHe MJIOTHOCTH 9 Henens
TBEPAOTO TEIIa
13 Permrenue 3agad mo reme 9 nenens bu6mmoreka [IOK
"[TiorHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuna 10 Henens
ynpyroctH. 3akoH ['yka
Jlaboparopuas pabora «/3yducHue
20 3aBUCHMOCTH PACTSKCHHS
(I[e(bOpMaL[I/II/i) MIPYKUHBI OT 10 Hexenst
MPHIIOKCHHOMN CHIIBDY
SIBnenne tarorennsa. Cuiaa
21 11 Henens
TSDKECTH
CBsI3b MEXKIY CHIION TSIKECTH U
22 accol Te ayBec enna. Pemenue bubmorexa HOK
M U Tena. tena. Pemenn
| § 11 Hemenst https://m.edsoo.ru/ff0al778
3aga4 1o teMe "Cuia TSKeCTH
Cuita TsKecTH Ha TUX
” o Py bubmuorexa [JOK
mianeTtax. Ousnueckue
12 mepens https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKH TTAHET
bubmuorexa [JOK
24 WN3mepenne cuin. JlunaMoMeT 12 nenens
p A p https://m.edsoo.ru/ff0al 8cc
bub6anorexa [IOK
25 Bec tena. HeBecomocTh 13 Hepens a

https://m.edsoo.ru/ff0al778
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CnoxxeHue IByX CHI,
HAaMpaBJICHHBIX MO OJTHON MPSMOM.
PaBHOelicTBYIOIIIASA CHIT

13 Hemensa

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

28

29

30

Pemenue 3agau no reme
"PaBHoaeiicTByromias cui"

Tpenue ckoybXeHUs: U TpeHHUE
nokosi. TpeHue B mpupoae u
TEXHUKE

Jlaboparopnas pabota «/3ydyenue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIb>KEHUS OT CUJIBI IaBIICHUS U
XapakTepa COMPUKaCAIOIINXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

14 wenensa

14 wengensa

15 wemensa

15 wemensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amad mo Temam: «Bec
tenay, «['paduueckoe
n3o0paxeHue cum», « CUibm,
«PaBHOIEUCTBYIOIIAs CHAIDY

16 Henensa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padota no remam:
«MexaHndeckoe IBHKEHHEY,
«Macca, IIIOTHOCTRY, «Bec Temay,
«I'paduueckoe nzobpaxkeHue
cuim», «CHITB)

16 Henensa

33

34

Hasnenne. CriocoObl yMEHbILIEHUS
" YBCIIMYUCHUA JABJICHUA

JaBieHwne ra3za. 3aBHCUMOCTD
IaBJIEHU Ta3a OT 00bEMa,

17 Henens

17 uenensa

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TEeMIIEpaTypbl

[Tepenava naBneHus TBEPIALIMHU

35 TeJIaMHU, )KUIKOCTSIMHU U ra3aMu bubmorexa HOK
» UL ' 18 nenens https://m.edsoo.ru/ff0a25b0
3akou ITackans
36 | ‘osseos seflosmen oot BuGmorera LIOK
a 18 nenens https://m.edsoo.ru/ff0a2718
TSHKECTH
P
57| lannemne n mamooms m rme BuGiorera LIOK
a ' 19 nenens https://m.edsoo.ru/ff0a2826
3axoH [Tackansgy»
bu6mmoreka [IOK
38 Coob6 19 nenens
OODIHAIOTIIHECA COCY I https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK
39 T 7| 20 Henens
HAPABIITHCCIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopiiaeBoit 20 Hexest
’KUIKOCTHBIM HAacoc
Atmocdepa 3emiu. [Ipuannbl
4| obonom Sevm, ammcmeocs BuGiorera LIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS OT 21 Henens
BBICOTHI HaJl YPOBHEM MODSI
4 Bec Boznyxa. AtmocdepHoe 21 Henens bubnnorexka [JOK
JTaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHOro 22 Henens bubnuoreka [IOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3
4| seensmitn o secoms was yoosie BuGorea LIOK
A AYP 22 nenens https://m.edsoo.ru/ff0a2fc4

Mopsi
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https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Bapomerp-anepoua. AtmocdepHoe

bubmuorexa [JOK

45 23 menens
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme 23 Henens
"ATtmocdeproe nasieHue”
€MCTBHUE KUIKOCTH U ra3a Ha
47 A . eﬂ . bu6mmoreka [IOK
MOTPY>KEHHOE B HUX TEJIO.
py 24 nepens https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlaGoparopHnas pabora
48 «Ornpenenenre BhITAIKMBAIOIIEH bu6mmoreka [IOK
CHJIBI, IEHCTBYIOIIEH Ha TEIO, 24 nenens https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJAKOCTb)»
Jlaboparopuas paboTa 1mo Teme
«HccmenoBanue 3aBUCUMOCTH
49 s Oui bu6mmoreka [IOK
Beca Tejla B BOAE OT 00bEMa
N a https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B KHUAKOCTh YaCcTH 25
HEIeNs
TEIA»
bu6mmorexa [IOK
50 ITnaBanue Ten 25 nenens
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoncTpyupoBanue apeomerpa
51 WJIM KOHCTPYHUPOBAHUE JIOAKH U
ornpezeneHue eé 26 Henens
Ipy30M0AbEMHOCTH"
Pemrenue 3agad mo reMam:
5 «ITnaBanue cynos. bubnuorexa [JOK
BosnyxonnaBanuey, «JlaBnenue 26 Hexens https://m.edsoo.ru/ff0a3654

TBEPABIX TEJ, )KUAKOCTEHU U ra30B»
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

53

Mexannyeckasi pabora

27 uenens

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

54

55

56

MorHocTts. EquHUIBI MOIITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe 1o Jjectauie"

IIpocThie MexaHu3Msbl. Priuar.
PaBHOBecue cui Ha priuare

27 uenens

28 uenens

28 Henens

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

57

KonTponbhas padota no teme
«JlaBneHue TBEpABIX TEN,
XKHUJIKOCTEH U Ta30By /
Bcepoccuiickas npoBepouHas
pabora

29 uenens

58

Pesepubiit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX TEJN, )KUAKOCTEHU U ra30B»
/ Beepoccuiickast mpoBepouHast
pabota

29 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas padota
«HccnenoBanne ycioBui
paBHOBECHSI phIUara»

0.5

30 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

Pemrenue 3agad mo teMe «Y CIOBUS
PaBHOBECHSI pbIUaray

Koadduunent noneznoro

JeWCTBUS MEXaHU3MA.
JlaGopatopHnas pabora

0.5

30 Hemensa

31 menens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

«M3mepenue KIIJI HaknOHHOM
IIJIOCKOCTH

62

63

64

Pemrenne 3agau mo teme "Pabora,
mMottHocts, KIT/1"

MexaHnuueckasi JHeprusl.
Kunernueckas 1 moteHIanbHas
SHEprus

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

31 Hemensa

32 Hemensa

32 "Hemensa

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepUMeHTaIbHOE
oTnpeelIeHUE N3MEHEHHUS
KHHETHYECKOM U MOTESHIIHAILHON
SHEPTHH MPU CKATHIBAHHUH TEJIa 10
HaKJIOHHOM INIOCKOCTH"

33 Henensa

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPIUs»

33 Henensa

67

68

[ToBTOpenue. Pabora ¢ TekcTamu
o Teme "MexaHnyecKoe
nBmkenne"

[ToBTOpenue. Pabora ¢ TekcTamu

o teMme "Pabdora. MoOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

41
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34 Henens

34 genens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4eeb



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Cpoxku
Tema ypoxa Konrpoabsneie IIpakTuuyeckue oOpa3oBaTe/IbHbIe
n/n Bceero MpPOBeIeHUA
padoThI padoThI pecypcel
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOMN 1 bubmuorexa [JOK
TEOPHUH U MX OIBITHBIC | Henens https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
) Macca u pazmep aTOMOB U 1 | Hexens
MOJIEKYJ
Mopaenu TBEpIOTO, JKUAKOTO U BuGmorexa LIOK
3 raso00pasHoro cocToANui ! 2 "enens https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
IIOJIOKEHUI MOJIEKYJISIPHO- 2 Hexenst
KMHETUYECKOUW Teopun
5 Kpucrannuueckue u amopgHsbie | 3 Henens bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 3 Henenst bubnuoreka [IOK
[ToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacMpeHue u CKaTHe 1 4 Henens Eggjsljl/ﬁeejsﬁ)orﬁ 085026
Temneparypa. CBs3b
8 TeMIepaTypbl CO CKOPOCTBIO 1 4 Hexenst
TEIJIOBOTO ABM)KEHUS YaCTHI]
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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

Buytpennss sneprus. CriocoOsl

bubmuorexa [JOK

TCIJIOTA CTOpAaHUA

43

9 N 5 Henens
W3MEHEHUS BHYTPEHHEH SHEPrUuu https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK

10 Bub! Terionepenaun 5 Henend

p https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"IIpakTHUeCcKOe UCIIOJIB30BaHIE
1 . p . emme bu6mmoreka [IOK
TEIUIOBBIX CBOMCTB BEIECTB U
https://m.edsoo.ru/ff0a65¢c0
MaTepUajoB B LEJIX 6
HeaeIs
sHeprocoepexeHus"

12 KonunuectBo Tennotel. Y neabpHas 6 Hexens bu6mmoreka [IOK
TEILUIOEMKOCTD https://m.edsoo.ru/ff0a6976
VpaBHeHME TEMIOBOro OaxaHca.

13 Tp 5 bu6mmorexa [IOK

eII000MEH U TEIIOBOE
7 Henens https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Jlaboparopnas pabora
"UccnenoBanue siBJICHUS bu6mmorexa [IOK

14

TEII000MEHa PU CMEUTUBAaHUU 7 https://m.edsoo.ru/ff0a6a98
Hemenst

XOJIOAHOU U Tropsiueit Boabl"

PacueT koaudecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs

TeJa U BBICISIEMOTO UM TIPU 3

Hemenst

OXJIAXKIEHUH

JIaGoparopHas padora
6 o z . Ie’ : P o Bu6miorexa LIOK

I JIEHN JIBHOM
pe ya . 8 Heners https://m.edsoo.ru/ff0a6bb0

TEIIOEMKOCTH BEILECTBA

17 DHeprus ToIMBa. Y AenbHas 9 Henenst bubmuorexa [JOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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

18

IInaBnenue u oTBepIEeBaHUE
KPUCTAJUIMYECKUX Tel. Y ienbHas
TEIUIOTA IIaBJICHUS

9 genens

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas pabota
"Onpenenenue yaenbHOMU
TETUIOTHI TIJIaBJICHHS JIbaa"

10 Hemensa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

Kunienue. Y nenbHas Temiora
napooOpa3oBaHUs U
KOHJICHCAIIMU. 3aBUCHMOCTb
TEMIIEPATYPbI KUIICHHS OT
aTMoc(hepHOro JaBJICHUS

BrnaxHocTs Bo3ayxa.
JlaGoparopHnas pabora
"OnpeneneHne OTHOCUTENbHOU
BJIAKHOCTH BO3qyXa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

10 Hemensa

11 Henens

11 senens

12 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

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

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTens BHyTPEHHETO
CTOpaHHUs

12 Henens

25

26

KIIJI TenmoBoro ABUTaTes.
TenoBbIe ABUTATEIN U 3aIlUTa
OKpYKarolleil cpebl

3aKOH COXpaHEHUs U
MIpEBpAIICHUS SHEPTUHU B

13 Henens

13 Hemensa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

TCIJIOBBIX IMpoLeccax

27

28

29

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme "TemnoBsie
siBiieHus. MI3MeHeHue arperatubix
COCTOSHUM BelecTBa"

KontposbHas paboTa mo teme
"TennoBele ABICHUA. VI3MeHeHNE
arperaTHbIX COCTOSTHUM
BenecTna"

DnexTpusanus ten. /[Ba poga
ANEKTPUUYECKUX 3aPsI0B

14 wenensa

14 wenensa

15 wemensa

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue
"OnexkTpu3auus Tea UHAYKIUEH 1
MPY CONTPUKOCHOBEHUM"

15 Hemensa

31

32

33

34

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpspkeHHOCTD 2JIEKTPUUYECKOTO
nosist. [IpuHnmn cynepno3unuu
BJIEKTPUYECKUX MOJEH

Hocurenu snexTpudeckux
3apsi/10B. DIEMEHTapHBIN 3apsil.
Crpoenue atoma

[TpOBOTHUKY U JUDIEKTPUKH.
3aKOH COXpaHEHMs
JIEKTPUUYECKOTO 3apsiia

16 Hemensa

16 Henensa

17 uenensa

17 uenensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

bubnmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha npuMEHEHNE
CBOMCTB AJICKTPUIECKUX 3aPsI0B

45

18 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKUN TOK, YCIIOBUS €TI0

36 cyuiectBoBaHus. IcTouHMKH BrGmnorexa LIOK
18 nenens https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeHCTBHS DIIEKTPHIECKOTO TOKA 19 nenernst EEEST/ﬁeﬁiorﬁ/fma96b2
VYpoxk-uccienoanue "JleiictBre
38 BJIEKTPUYECKOTO MOJIs Ha 1 19 Hexens
MIPOBOJIHUKY U JIUDJIEKTPUKH"
39 DIEeKTPUYECKHI TOK B METaJLJIaX, 20 Henens bubnnoreka [JOK
KHUJKOCTAX M razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas 1enb U e€ 20 Hexens
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora BuGmmorexa LOK
4 "M3mepente u peryaMposanie 0.5 21 uenens https://m.edsoo.ru/ff0a8bd6
CUJIBI TOKA"
DNEKTPUUECKOE HATIPSKEHHE.
47 Bonbt™merp. JIabopaTopHas 0.5 bubnuoreka [IOK
pabota "M3mepenue u 21 Henens https://m.edsoo.ru/ff0a9%¢14
peryiaupoBaHue HanpsHKeHs "
ConpoTHuBiIeHHE TPOBOAHHKA. BuGmorexa OK
43 ¥ ATIbHOE CONPOTHBICHHE 22 nwenenst https://m.edsoo.ru/ff0aa738
BEILIECTBA
JlaboparopHnast pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIPOTUBIICHUS IPOBOIHUKA OT 1 bubnmoreka [JOK
€ro JITUHBI, TIJIOIIaaN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUS U 22 Henens

MaTtepuana"

46



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma st bubmorexa HOK
23 uenens https://m.edsoo.ru/ff0aad4a

y4acTKa Lenu
Jlaboparopnas pabota
"NccenenoBanue 3aBUCUMOCTH

46 CHUJIbI TOKA, UIYIIETO YEPE3 bubnmoreka [JOK
PE3HUCTOP, OT CONMPOTUBIICHHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HANpPSHKEHUs Ha 23 Henens
pesucrope"
ITocnenoBarensHOE U

47 napajuieIbHOE COCTUHEHUS 24 nenens
MIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka

43 IIpaBUJIA CIIOKEHUS HAIIPSIKECHUI bubnnorexa [HOK
MIPH TIOCTIEIOBATEIIHFHOM 24 Henens https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOpPOB"
JlaGopatopnas pabora "IIpoBepka

49 IIpaBUJIa JJIs CHJIbI TOKA IIPU bubnnoreka [JOK
napajuieIbHOM COEAMHEHUU 25 Henens https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4y Ha MprUMeHEHHE BuGmorexa IOK

30 3akoma OMa /U1 pasIHiHOro 25 nenenst https://m.edsoo.ru/ff0aaf8a
COEMHEHUS TIPOBOJHUKOB
PaGora u momtHOCTH BuGmiorexa LIOK

51 AIEKTPUYECKOTO TOKA. 3aKOH 26 Hexenst hitps://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna

5 JlabopaTopHas pabota 26 Henens bubnmuotexa [JOK

"OnpeneneHue paboThl U

47

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

MOILHOCTH 3JIEKTPUUYECKOTO TOKA"

DJeKTpuYecKue e 1
HOTPEOUTEINH INEKTPUIECKON

bubmuoreka [JOK

53
sHepruu B ObiTy. KopoTkoe 27 Henens https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 HOCTo;IHHuHe MAarHuThbl, UX 27 nenens
B3aUMOJIENICTBUE
n
55 YpOKv uccienosanue "M3yuenne 28 Hexes bu6mmoreka [IOK
IOJIEN OCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarautHoe
56 3 bu6mmoreka [IOK
11oJjie 3eM/IH U €T0 3HaYE€HUE IS
28 nenens https://m.edsoo.ru/ff0acOba
JKU3HHU Ha 3emiie
[ToaroroBka K KOHTPOJILHOM
abore 1o TeMe "DIEKTPUIECKHAE
57 P 3 P bu6mmorexa [IOK
3apsiAbl. 3apsyKEHHBIE TEa U UX
P Vp . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBus. [10CTOSIHHBII 29
. HeeIs
ANEKTpUYECKUi TOK"
KonTponbHas pabota mo Teme
"DneKTpuUecKue 3apsbl.
3apsoKeHHBIE TEIA U UX
53 P N n . bu6mmoreka [IOK
B3aumoaencTBus. [10CTOSIHHBII
. " https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUI TOK" /
Bcepoccuiickas npoBepouHas 29 Hexens
pabora
[ToBTOopenwue. Pabora ¢ TekcTamu
o teme "IlocTosTHHBIN bu6mmorexa [IOK
59 . "
AIEKTPUIECKUN TOK" / https://m.edsoo.ru/ff0acdc6d
30 nHenens

Bcepocculickas npoBepodHas
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pabora

60

61

62

OnbIT OpcTeaa. MarautHoe nose
3IEKTPUUYECKOTO Toka MaruutHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuyeHue nelcTBUS MarHUTHOTO
TI0JIsl Ha MPOBOAHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
3JIeKTpoBUraTesneii B
TEXHUYECKUX YCTPOWCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabora "KoncrpynpoBanue u
n3ydyeHue paboThl
3JeKTpoABUTaTens"

0.5

30 Hemensa

31 Hemensa

31 Hemensa

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

63

64

65

66

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoObl
MOJTyYSHUS AIEKTPUUECKOH
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme "DIeKTpUUYECKHe
U MarHUTHBIE ABICHUS"

KonTponbhas pabota no teme

32 Henensa

32 Henensa

33 genens

33 Hemensa

bu6mmoreka [IOK
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https://m.edsoo.ru/ff0ac86c

"DeKTpUUeCKUue U MarHUTHbBIC
SIBJICHUS"

https://m.edsoo.ru/ff0acb14

67

68

[ToBTOpenue. Pabora ¢ TekcTamu
o Teme "TeroBsie sBiIeHUS"
[ToBTOopenue. Pabota ¢ Tekctamu
1o Teme "MaruuTHeIe siBJICHHS "

34 yenensa

34 uenensa

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68

50

14.5



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

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Cpoxu
Tema ypoxa Konrpoubnsie IIpakrnyeckue oOpa3zoBaTe/IbHbIE
n/n Bceero NMPOBeIeHUs
padoThI padoThI pecypchl

MexaHnueckoe ABHKEHHE.

1 1 1 Henens
MarepuanbHas TOUKa
Cuctema orcuera. BuGmmorexa LOK

2 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 | Hexens hitps-//m.edsoo.ru/ff0ad474
JIBYDKEHUS

3 PaBHOMEpHOE npsMOsIMHENHOE | | Hexens bubnnorexa [JOK
JBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMonuHeHOe

4 nekenue. CpeqHsst © MTHOBEHHAs 1 2 Hexenst
CKOpPOCTh
Hpamomreitrioe bubnuoreka [IOK

> PaBHOYCKOPCHHOT ABHACHHIC. ! 2 menens https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUKECHHUS. 1 2 Henens
I'padux ckopocTH
JlabopaTopHas pabota

7 "OnpeneneHue yCKOpeHus Tea | | bubnuoteka [JOK
IIPU PABHOYCKOPEHHOM JBHKEHUH 3 Henens https://m.edsoo.ru/ff0adb18
10 HAKJIOHHOM TIOCKOCTH"

g CBoOomHoe nagenne teia. OIbITH | 3 Henens

Tamunes
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE ABMXKEHUE 110
okpyxHoctu. [Iepuon u wacrora

bu6mmoreka [IOK

9
oOpamienus. JInHeiHas U yrioBas 3 Henens https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHUE 4 Henens
1 [Tepsriit 3akoH HetoToHa. Bextop 4 wexenst bubnuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. 4 nexens bubnnorexa [HOK
PaBHoneiicTByIOMIas criia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. 5 Heenst bubnnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemrenne 3amau Ha npumMeHeHne 5 Henens bubnnorexa [JOK
3aK0oHOB HploTOHA https://m.edsoo.ru/ff0aeb6¢
bub OK
15 Cwuna ynpyroctu. 3akon I'yka 5 Henens hgpf;/(r);e;;ﬁ) T
16 Pemenue 3anay mo teme «Cuna 6 Henens
YOPYTOCTH
JlaboparopHnast pabota BuGmiorexa LIOK
17 «Onpezererie sectkocTi 6 HeneIst https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bu6mmoreka [IOK
18 C 6 Henens
#a TpeHid https://m.edsoo.ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna 7 Hexenst bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabora BuGmiorexa [IOK
20 Ompenenenne kospduipenta 7 Henenst https://m.edsoo.ru/ff0af8be

TpPEHUs CKOJIbKEeHus"
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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21

Pemrenue 3agau no reme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuna
Tpenus"

7 Hepnens

bubmuorexa [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuia TSOKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue cBOOOAHOTO MaACHUS

8 Henensa

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

23

24

25

Ypok-kouhepenius "JIBmxeHne
TeJ BOKPYT IPaBUTAIMOHHOTO
uentpa (CosHeyHast cucrema).
lanmaktuku"

Pemenue 3amau mo teme "Cuna

TSDKECTH U 3aKOH BCEMHUPHOTO
TaroTeHusa"

HepBaﬂ KOCMHYCCKasA CKOPOCTh.
HesecomocTts u MEeperpy3Knu

8 Henensa

8 Henmena

9 Henena

bubmuoreka [JOK
https://m.edsoo.ru/ff0af5{8

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCHE MaTepHAIBHONW TOYKHU.

AOGCOIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpOTO TETNA C©
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LlenTp TsoxecTu

9 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCHE MaTepUAIBHOW TOYKHU.

AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C©
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmenT cuibl. LleHTp TsoxecTn

9 Henens

28

Pemenue 3agad mo reMe "MoMeEHT
cuisl. L{enTp TsKEeCTH"

53

10 Henens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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IToaroroBka K KOHTPOJIBLHON

29 Sote ente "Me cckoe bubnuorexa [IOK

aboTte 1mo Tem XaHUYECKO

P y . 10 Henens https://m.edsoo.ru/ff0b0408
nBukeHue. BzaumosencTeue ten
KonrponsHas pabora o Teme

30 "MeszquCK(I))e BIDKEHHE Br6morexa LIOK
. A . ' 10 Henens https://m.edsoo.ru/ff0b06ec

BzaumopeiictBue Ten
Nmnynbe Tena. UMiyase cubl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnmoreka [JOK
Yupyroe u Heynpyroe 11 Henens https://m.edsoo.ru/ff0b07fa
B3aUMOJICHICTBHE

1 Pemenue 3amau nmo teme "3akoH 11 Henens bu6mmoreka [IOK
COXpaHEHHUs uMIyibca' https://m.edsoo.ru/ff0b096¢

13 Ypok-koHpepenuus "PeakTuBHOE 11 nenens
JIB)KCHUE B MPUPOJIE U TEXHUKE"

34 Mexanuyeckas pabora u 12 Hexens bubnuorexa [JOK
MOIIIHOCTD https://m.edsoo.ru/ff0b0a84

35 PabGoTa CHIIBI TSDKECTH, CHITBI 12 Hexens bu6nmoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota
«Omnpenenenue paboOThI CUIIBI

36 TpeHUs IIPH PaBHOMEPHOM
JBUKEHHUH TeJa 0 12 Henens
TOPU30HTAIILHON TOBEPXHOCTH

37 CBsi3b DHEPTUH U PAOOTHI. 13 Hexenst
[ToTennuanpHas SHEPTUS

18 Kunernueckas sneprus. Teopema 13 Hexens bubnnorexka [JOK

0 KMHETUYECKOH YHEPTUn

https://m.edsoo.ru/ff0b0c32
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3aKOH COXpaHEHUs SHEPTUHU B

39 13 nenens
MEXaHHUKE

40 Jlaboparopuas pabora «3ydeHne 14 Henens bubnmoreka [JOK
3aKOHA COXPAHCHHS SHEPTUI https://m.edsoo.ru/ff0b12fe

A1 KonebarensHOE IBUKEHHUE U €TO 14 Hexens bu6mmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl. BuGmiorexa LIOK

42 BoiHy ICHHEIE KoneOaHHS. 14 menens https://m.edso0.ru/ff0b20f0
Pe3onanc

43 MareMaTnyecKkuil ¥ Npy>KUHHBIA 15 Henens
MasTHUKH
Ypok-uccienoBaHue

44 «3aBUCUMOCTH TIepuoaa bu6mmoreka [IOK
KOJICOaHUH OT JKECTKOCTH 15 Henens https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl Tpy3a»

45 [IpeBparenue sHepPruu Npu 15 Hexens
MEXaHHUYECKUX KOJIEeOaHMSIX
JlaboparopHnast pabota

46 «Omnpenenenue 4acTOThl U bubnuotexa [JOK
nepuo/ia KojaebaHuil mpy KMHHOTO 16 Henens https://m.edsoo.ru/ffOblaec
MasiTHUKa»
Jlaboparopnast pabota «IIpoBepka

47 HE3aBHCUMOCTH Iepuo/ia bubnnoreka [JOK
KosieOaHUH TPpy3a, MOABEILICHHOTO 16 Hexemst https://m.edsoo.ru/ff0b197a
K HUTH, OT Macchl Tpy3a»
Mexanunueckne BoiHbI. CBOWMCTBA Bu6morexa LIOK

48 MeXaHn4ecKux BOoJH. [IpononpHbIe 16 Henens https://m.edsoo.ru/ff0b2 1 fe

1 IOIICPCYHBIC BOJIHBI
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49

VYpoxk-koHpepeHuus
"MexaHu4eckue BOJIHBI B TBEPIOM
Teire. CelicMHUUYecKre BOIHBI"

17 venensa

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYKa
VYpok-ucciaenoBanme

"HaOroneHre 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

I'poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHUYECKHUI pe30HaHC

17 venensa

17 uenens

18 mwemens

53

Ypok-koHpepeHus "YIIbTpa3ByK
1 HH(]ppa3ByK B MPUPOJIE U
TexHuke"

18 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIBHON
pabote mo Teme "3aKoHBI
coxpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"

18 Henena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

56

57

KonTponbHas pabota mo teme
"3aKOHBI COXPaHEHUSI.
MexaHnndeckue KoyieOaHus 1
BOJHBI"

QHGKTpOMaFHHTHOC IToJIC.
QHGKTpOMaFHHTHHC BOJIHBI

CBoiicTBa SJICKTPOMATrHUTHBIX
BOJIH

19 Henensa

19 wenens

19 wenens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2abe

58

Ypok-koudepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJTH.
Hcnonp3oBanue

56

20 menens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

3JEKTPOMArHUTHBIX BOJIH ISt
COTOBOI1 cBA3N"

VYpok-uccnenosanue "M3yuenue
CBOMCTB SJICKTPOMAIrHUTHBIX BOJIH

bubmuoreka [JOK

59
C TIOMOIIIEIO MOOHIIEHOTO https://m.edsoo.ru/ff0b2c6e
20 menmens
tenedona”
Pemenue 3amau Ha onpeencHue
60 YaCTOTHI U JUIMHEI 20 Henens
3JIEKTPOMATHUTHOMN BOJIHBI
DneKTpoMarHuTHas Ipupoaa
61 IZj P g g bubmuorexa [JOK
cBera. CKopocTh cBeTa. BomHOBBIC
B p 21 menens https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Hcrounuku cBera.
6 [Ipssmonuneiinoe bubnnoreka [JOK
pacnpocTpaHEeHUE CBEeTa. 3aTMEHUs 21 Henens https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)kK€HHUs CBETa. 3epKaia.
63 p P P bubnuotexa [JOK
eIICHHE 3a]1a4 Ha IPUMCHCHHE
A p 21 nenens https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH 22 Henens bubnnorexka [JOK
MIPEIOMJIEHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE
cBeta. Mcnonp30BaHMe MOJIHOTO bubmuorexa [JOK
65 https://m.ed /ff0b3c5
BHYTPEHHETO OTPAKCHHSI B 22 Henens ps://m.edsoo.ru c5¢
ONITHYECKUX CBETOBOJIAX
JlaGopatopHnas pabora
"
66 HccnenoBanue 3aBUCUMOCTH yTiia 22 Henens

MpEIOMJICHUS CBETOBOI'O Jiyda OT
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yrija naaCHus Ha rpaHule

nn

"BO3IyX-CTEKJIIO

VYpoxk-koHpepeHuus
"M croip30BaHue IIOJIHOTO

67 BHYTPEHHEIO OTPAKECHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS 23 Henens
CBA3B"
bubmuoreka [JOK
68 J1 0 23 Henens
nH3bl. ONTHYECKAs CUJIA JIMH3bI https://m.edsoo.rw/f0b3 e
69 [TocTpoenue n3o0paxeHuit B 23 Hemes bubnnoreka [JOK
JTUH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabora
70 "Onpenenenue GoKycHOTO bubnnoreka [JOK
PACCTOSIHUS U ONITHYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
24 nenens
cobuparomeii TUH3b1"
71 Ypok-koupepeniusa "OnTuyeckue 24 wenens bubnuoteka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak ontuyeckas cucrema. 24 Henens bubmuorexa [JOK
3penHue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "eexTs 25 Hexens
3penus. Kak coxpanurts 3penue"
Pasnoxxenue 6enoro csera B
74 cnektp. OnbiTel HproTOHA. bubnuoteka [JOK
CroxeHue CeKTpalIbHBIX 1IBETOB. 25 Hexens https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JIab 6ota "O
75 pavowcmmoSerorocacran brGmiorera LOOK
P 25 uenens https://m.edsoo.ru/ff0c0e2a

CIEKTP ¥ BOCHPHUATHUIO LIBETA

58



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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MPEIMETOB MPHU UX HAOIIOICHUU
4yepe3 1IBETOBbIC PUIbTPHI'"

VYpok-nipaktukyM "BoaHoBbie

76 CBOMCTBA CBETA: IUCIIEPCHUS, 26 Hexens
uHTephepeHys u audpaxus”
77 Omnertel Pe3epdopna u 26 Hexens bubmuoreka [JOK
IJIaHeTapHas MOJIeJb aToMa https://m.edsoo.ru/ff0c12a8
73 [Tocrynater bopa. Monens atoma 26 Hexens
bopa
Hcnyckanue u norjioneHue cBeTa Bu6morexa LIOK
79 aromoM. KBantel. JIuneiiuaroie 27 Henens https://m.edsoo.ru/f0c ] 44c
CHEKTPBI
20 VYpoxk-nipaktukym "Habmonenue 27 nenens bubnnoreka [JOK
CIIEKTPOB UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
bu6 OK
81 PagnoakTUBHOCTE U €€ BUIIBI 27 nenens hgp:;ﬁiii /Ff0C1672
%) CrtpoeHue aTOMHOTO sifipa. 28 Henens bubnuoteka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHbIE IpEBpaLICHNUS. 28 Hemes bu6nmoreka [JOK
H3oTors! https://m.edsoo.ru/ff0clal4
24 Pemtenue 3agad mmo reme: 28 Hemes bu6nmoreka [JOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1bda
85 [Tepuon monypacnana 29 Hepend
YPOK-KOHGepeHtns Bu6miorexa [OK
86 PanuoakTuBHEIE M3y ICHHA B 29 nenens https://m.edsoo.ru/ff0c2126

IIPUPOJE, MEAULIUHE, TEXHUKE"
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakyuu. 3aKOHbI
COXpPaHEHUs 3apsAI0BOTrO U
MacCOBOI'0 YHCET

29 wenens

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprust CBA3M aTOMHBIX sIJIED.
CBs13p Macchl U S3HEPTUU

Pemenue 3agau no reme "SaepHeie
peakuuu"
Peakiuu cuHTe3a U IeNCHUS SIEp.

Uctounuku suepruu CosHia u
3BE3]T

30 menmens

30 menens

30 genens

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1d7a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaZOaKTUBHBIX U3ITyUYEHUN Ha
JKHBBIC OpraHu3Mbl"

31 wenens

92

IToaroroBka K KOHTPOJIBHON
paborte 1o Teme
"DIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsbIe siBieHUS"

31 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanTtoBsie siBneHus"

31 Henens

94

95

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"BzanMopaencTBrue Tea"

IToBTOpenue, o0o0IEeHNE.
Pemenue pacueTHBIX 1

32 uenens

32 Henens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572
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Ka4eCTBEHHBIX 3aJ1a4 10 TEME
"TemnoBsie npouecch”

[ToBTOpenue, o6o0mIeHNE.

96 Pemenne pacueTHsIX U | bubmumorexa [IOK
KaueCTBEHHBIX 3a/1a4 110 TeMe 32 Henens https://m.edsoo.ru/ff0c2a22
"KII[ remioBbix nBuraresneit”
[ToBTOpeHME, 0000IIEHHE.

97 Pemenne pacueTHsIX U | bubmuoreka [IOK
KaueCTBEHHBIX 3a/1a4 110 TEME 33 Henens https://m.edsoo.ru/ff0c2b30
"KIIJI anekrpoycTaHOBOK"
[ToBTOpeHME, 0000IICHNE. BuGnorexa LIOK

98 Jlaboparopublie paboThI 110 Kypcy 1 1 33 mexens https://m.edsoo.ruw/f0c2c52
"CgeToBbI€ sABIEHUS" — '
[ToBTOpenue, o6o0menue. Pabora BuGnorexa LIOK

99 C TEKCTaMU 10 TeMe "3aKOHBI 1 33 Henens hitps://m.edsoo.ru/f0c2d6a
COXpaHEHUs B MEXaHUKe"
[ToBTOpenue, 0600menue. Pabora BuGmorexa LIOK

100 ¢ Tekctamu 1o Teme "Konebanus u 1 34 Henens hitps://m.edsoo.ru/fi0c2e8?
BOJIHBI"
[ToBTOpenue, o600menue. Pabora BuGmorexa LIOK

101 ¢ Tekctamu 110 Teme "CBeToBbIE 1 34 wexens https://m.edsoo.ru/f0c3044
siBJIeHUS "
IToBTrOopenue, 0600meHue. Pabora

102 ¢ Tekctamu 1o teme "KBaHToBas u 1 34 Henens
snepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME
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MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON NMPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

pas3indaTrb SABJICHUA MO0 OMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘IGCKOC SABJICHHUC

pacrio3HaBaTh IPOSIBIEHHE M3YYCHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBLACIATDH

CYILIECTBEHHbBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SABICHUN

ONHUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBJICHUS,
UCHONB3Ysl (pU3MUECKHe BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003Ha4YeHUs U eUHUIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTCpU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIBIATh INPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX ABJICHUH, (PU3NUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelcTBUSI, UCIIONB3Ysl 3aKOHBI U

dbopMyIibl, cBs3bIBaIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
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1.8

1.9

YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCIOBUE, TMOJCTABISTH
buznyeckue BeIMYMHBI B POPMYJIIbI U IPOBOIUTH PAcU&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKH B

XO0J¢€ OIIbITa, A€JIaTh BBIBOJBI I1O €TI0 PE3yJibTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WU
GuU3MYECKUX  CBOWCTB  Tel:  (opMynaupoBaTh  IPOBEpsieMbIC
MPENNONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyTOBaHUs, 3aMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB € yU4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.12

OPOBOJUTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPyrOMl C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPAThH
YCTAHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYs IPEITI0KEHHOMY ILIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€TaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJIOKEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOMU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

71a0opaTOpHBIM 000pyI0BaHUEM

yKa3plBaTh MPHUHIMIBI  JACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, XapaKTepU30BaTh MPUHLMIBI JEUCTBUSA H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX ONHCAaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX  SBJIECHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
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1.16

1.17

1.18

MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B Opr}I(aIOHlefl cpeac

OCYUIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

UCIIOJIb30BAaTh npu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAy4YHOINOMNYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIKaHMUS,
CIIpaBOYHBIC MaTepuallbl, pecypcbl cetu HHrepHer, Bnanersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHusl, B TOM YHCIe MyONUYHO JIeJaTh KPaTKue COOOIICHUS O
pe3yibTaTax IMPOEKTOB WM YUYEOHBIX HCCIEIOBAHUM, TPU HSTOM
IPaMOTHO HCIOJIb30BaTh W3YUYEHHBIH MNOHSATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLluEe

1.19

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3aJja4aMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPANBATH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, YUUThIBAA MHCHUC

OKPY’KaFOIIIX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh ITOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC
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1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SBICHUHA B
OKpY’KalolleM MHpE, B TOM 4YHuClIe (U3UYECKUe SBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONKCBHIBATh H3yYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3WYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYMH, HAXOTUTH (hOPMYIIHI,
CBA3bIBAIOIME JIAaHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C IOMOIIbIO | — 2 M3y4YEHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3al1auu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dhopMyIIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7aud, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHWe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAaHNA, BEIACIIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

IPOBOANUTH OMNBITHI 1O HAOMIOJNCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble
NPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKCHHOTO

000pyI0BaHMUs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI
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1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3yJILTAThI

U3MEpPEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAONHIl U TPaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEMIOKCHHOM MHCTPYKLHMHM, W  BBIYHUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH IHpu  paboTe ¢

71a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
prOOpPbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

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

OCYIIECTBIISATh MOUCK MHPOPMAITUHN (PU3MUECKOTO COACPKAHUS B CETH
WuTepHeT, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JOTIOTHUTETFHBIX HMCTOYHHUKOB BBIACIATH WHGPOpPMAIUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPH  BBHIMOJIHEHUMHM Y4YEOHBIX 3aJaHUNd  Hay4HO-

HOMYJIIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC
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Marepuainsl, pecypcbl cern MHTepHer; BiageTh  NpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOpPMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIM MOHATUWHBIA amnmapar Kypca

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

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

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pa3jnyuaTthb SABJICHUA IO ONMHCAHUIO HUX XaApPAKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOUINX JAaHHOC (I)I/ISI/I‘-IGCKOC SBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SBJICHUH B
OKpYXarolleM MUpe, B TOM yucie (U3NYECKue SIBICHUS B MPUPOJIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBLACIATH

CyILLIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

1.4

ONKCHIBATh HW3YyYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHUS,
UCTIONB3Yys (U3MYECKHE BEIMYMHBI, INPU ONHCAHUU TPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEeMBIX  BEIHYHH,
0003HauCHHSI ¥ €AUHUIIB (PU3MUECKUX BEITMUMH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C JPYyTUMH

BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH
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(bU3HYECKUX BETUINH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TIPOIICCCHI,
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHChIBaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX IIaroB C IMOMOIIbIO 2 — 3 H3Yy4YEHHBIX CBOHCTBA

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

pemiate pacuéTHble 3aJauyu (omuparomiyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE
JUISL pelieHusl, MPOBOJIUTH PAacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYUYCHHOT' O 3HAaUCHUA (bI/I3I/I‘-IeCKOI7I BCIIMYHHBI

pacrio3sHaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJbTaThl HAOIIOCHHI U OIIBITOB

1.9

1.10

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(U3MUeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

IPOBOJUTh MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIeMOr BeTWYHHBI ((POKYyCHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIHYUH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY, (PUKCUPOBATH PE3yJIbTATHI
MOJTy4eHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHJAC TaOIHIH

rpaduKoB, nenaTh BHIBOJIBI 110 pe3ybTaTaM UCCIETOBAHUS
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1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYUMHBI M aHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM OezomacHOcTH TpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEIO, TOYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-IPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIA  3aIpoc,
HAaXOAWTh IyTH  OMNpENEJeHHUs]  JTOCTOBEPHOCTH  IOJyUYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHUKOB

1.19

UCIIOJIb30BAaTh MpPH  BBHIMOJHEHUMHM Y4YEOHBIX 3aJaHUNd  Hay4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainbl, pecypchl ceTu MHTepHeT; BiameTre npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO
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1.20

co3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
COJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKN U CONPOBOXKIATh BBICTYIUIGHHWE IPE3CHTalUed ¢ yd4EéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon
pa3ziena

Kon

JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOILETO MHUPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
dusnyeckue SBICHUSA: MEXAHUYECKUE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenMuuHBL.  V3MepeHne — PpuU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHAyuYHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOI'O BOIIPOCA, BBIJBUKCHHE TUIIOTE3,
HKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

[TpakTyeckue paboOTHI:

##HPar##l3mepenne pacCTOSTHUN.
#i#Par#t#l3MepeHne 00bEMa KUIKOCTH M TBEPIOTO
Tena.

H##HPar##H#Onpeenenre pa3MepoB MajbIX TEN.
#HiHParfi##l3Mepenue  TeMmrepatypbl NpuU  TIOMOIIU

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

2.1

#H#HPar###CTpoenre BeniecTBa: aTOMbl U MOJICKYJIBI, X
pasMepbl.  OmBITHI,  JTOKa3bIBAIOIIUE  JAWCKPETHOE

CTPOCHUE BCUICCTBA

2.2

Hi#HPar#H#H ] Bukenue YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHUS  YacTUIl C  TEeMIepaTypou.

BbpoynoBckoe nmxenue, nuddysus

23

B3anmoaeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U
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OTTAJIKMBAHHC

HH#HPar### ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMYECKUX) TeJl.

24 B3anMoCBs3b MEXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###O1IeHKa JuamMeTpa aToMa METOJOM PsioB (C
UCTOJIb30BaHueM Gotorpaduii).

2.6 H#HAPar###ONbITH o HaOII0IEHUIO TEIJIOBOTO

pacIIMpEHHUs Ta30B.
HHHPar#t##ONBITEl IO OOHAPYKEHHIO JCHCTBHSI CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEPAaBHOMEPHOE JIBM)KEHUE
HHH#HPar#t#H#CKropoCTb. Cpennsist CKOpPOCTb pu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdy€r myTw M BpeMeHHU
JIBIDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### InorHocTe BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BEMa BeIlecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOIEHCTBUS TEN
36 Cuna ynpyroctu W 3akoH ['yka. M3Mepenuwe cuibl ¢
' IIOMOUIbIO JUHAMOMETpA
37 HiHPar###sIBnenne tiaroreHus U cuia Tsokectu. Cuia
' TSKECTH Ha Jpyrux miaHerax. Bec Tema. HeBecomocTh
33 Cuna tpenusi. TpeHue CKONBXKEHUS U TPEHUE TOKOA.
' Tpenue B Ipupoe U TEXHUKE
39 HH#HParf##Cro)keHne CWl, HallpaBJIEHHBIX 10 OJHOU

npsMoid. PaBHoieliCTBYIO1IAs CHIT
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3.10

[TpakTuyeckue paboOTHI:

OnpeneneHnue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOpOCTH CKONBXEHHS Opycka WIM IIapuka 1o
HAKJIOHHON  TuiockocTd. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOIINE
3aBHCUMOCTh pacTsKeHus (Aeopmaliiu) mpy>KUHbI OT
OPWIOKEHHON  cuibl.  OMNbITEL, JAEMOHCTPUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOIIMXCS IOBEPXHOCTEN

3.11

®u3nIeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pPas3iIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpouCTBa: TMHAMOMETP, MOAIIUITHUKA

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

Hasnenune TBEpaoro tena. CrnocoObl yMEHBIIEHUS U

YBCIIUUCHUA OaBJICHUSA

4.2

4.3

JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
TEeMIIEPaTyphl

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

4.4

3aBUCUMOCTH JaBJICHUS KUIKOCTH oT I‘J'Iy6I/IHI>I.
['mapocratuyeckuit napagokc. CooOImaroniecs cocyabl.

FI/I}IpaBJ'II/I‘-IeCKI/Ie MEXaHU3MBbI

4.5

4.6

Atmocdepa 3emnu u armoceproe naBienue. [IpuanHb
CYLIECTBOBaHMs BO3IYIIHOM oO0ojouku 3emiu. OnbIT
Toppuuennu. 3aBUCHMOCTh aTMOCGHEPHOTO JaBJIECHUS OT

BBICOTHI HaZl YPOBHEM MOPA

N3mepenne armocdepnoro naenenus. [Ipubopsr mis

U3MEepeHusi aTMOC(EepHOro 1aBICHUs

4.7

JleficTBHe KUAKOCTM M Tra3a Ha IOIPYKEHHOE B HHX
Teno. BeiTamkuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena
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4.8

[InmaBanue Ten. Bo3ayxomninaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpeneneHre BhITAIKUBAIOIIECH CUJIbI, TEUCTBYIOIIECH Ha
TEeno,  NOrpy>kEHHOE B  JKMJAKOCTb.  [IpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIbITHI,
JEMOHCTPHUPYIOLIME  3aBUCHUMOCTh  BBITAJIKUBAIOILIEH
CWJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. Kouctpyupoanue apeoMmeTrpa 15 R)0%
KOHCTPYMPOBAaHHE  JIOAKM M  OmlpeAelieHne  eé

rPy30M0ABEMHOCTH

4.10

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

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOILAIOMIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

52 MexaHnndeckass MOIITHOCTD

53 [IpocTeie  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHAA

' mI0cKOCTh. [IpaBuiio paBHOBECUS pblyara

54 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduument

5.5 IIOJIE3HOTO JNENCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B 6BITy U TCXHUKE

5.6 [ToreHmanpHas SHEPTrUM TeJa, MOJHATOr0 HajJ 3eMIIEi

5.7 Kunernueckas sueprus

s g [Tonnas MexaHwdeckass >HEprusi. 3aKOH H3MEHEHUS U

COXPAaHCHUSA MEXaHH4YeCKOMH OHCPTIUn
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8 KJIACC

59

5.10

[TpakTuyeckue paboOTHI:

#H##Par###Onpenenenrne pabOThl CHUIIBI  TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHHUM Tejla [0 TOPU30HTAIBHOMN
nosepxHoctu. MccnenoBaHue yciIOBHM  pPaBHOBECHUS
ppiaara. HM3mepenue KIIJI HakIOHHOM IIJIOCKOCTH.

HBy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

du3nyeckue SABJICHUS B npupoac: pbHaru B TEIC

YCJIOBCKA

5.11

TexHuueckue yCTpOMCTBA: pblyar, TMOJBUXKHBIA U
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

Kox
pasaena

Kon
3JIeMeHTa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKAHUSA

TETUUIOBBIE ABJIEHUA

6.1

OCHOBHBIE  ITOJOKEHHS MOHCKyanHO—KHHCTH‘ICCKOﬁ
TCOpHUU CTPOCHHUA  BCHICCTBA. Macca wu pa3MEphL
MOJICKYIJI. OHI)ITI)I, MOATBCPKAAIOIIUEC OCHOBHBIC

MIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUH

6.2

Mogenmn  TBEpAOro, JKUAKONO U ra3zoo0pa3HOro
cocrosiHuil BemecTBa. Kpucrtamnmueckue u amopdHbie

TCIIa

6.3

OObsicHeHre CBOWCTB Ta30B, KUIKOCTEH W TBEPIBIX TEI
Ha OCHOBE IIOJIOKEHUH MOJEKYIIPHOKUHETUYECKON

TEOpUU

6.4

CwmaunBaHUe U KanmUJIUTIPHBIC ABJICHHUA

6.5

6.6

TemnoBoe pacmmpeHne u cxaTmue

Temneparypa. CBsi3b Temmeparypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMIXXCHUSA YaCTHUI]

6.7

Buytpenssis sneprusi. Cioco0bl U3MEHEHHs BHYTPEHHEH

OHCPIrUM: TCIUIoncpeaaya 1 COBCPUICHUC paGOTLI
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Buapl Tenonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
W3JIy4eHue
KommuectBo  TemnoTel.  YaenpbHas — TEIIOEMKOCTh
6.9
BEILIECTBA
6.10 TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
' TETIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHUE KPUCTAININYECKUX BEILIECTB.
. VY enpHas TEnaoTa miaBJICHUS
[TapooOpa3zoBanne w  KoHAeHcamws. McmapeHwe.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TommBa. Y ieibHasl TEMI0Ta CrOPaHUs
[Mpunmuner  pabotel  TeruoBbix  aurarenein  KITJ]
6.15 TEIJIOBOro ABUrarens. TemioBble ABUTAaTeNd M 3alluTa
OKpYKaroIlIe cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npoleccax
[IpakTudeckue pabOTHI:
H#HHPar#H##0NbpITl 10 OOHAPYKEHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
H#A#H#Parf##ONBITHL 0 BBIPAIIMBAHMIO  KPHUCTAJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHHPar#t##OneITel 1O HAONIOAEHHUIO  TEIJIOBOTO
6.17 paclIupeHus Ta30B, )KUIAKOCTEN U TBEPIBIX TEIN.

###Par###Onpenenenne naBleHUs BO3IyXa B OauToHE
HITpHIIA.

HH#H#Par###ONBITH, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
TaBJICHUSI BO3AyXa OT ero o0b&éMa M HArpeBaHUs WIN
OXJIAKIACHHUSL.

#H##Par### [poBepka TUNOTE3bl TUHEHHON 3aBUCUMOCTH
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JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIiepaTyphl.

###Par###Habmonenne M3MEHEHUS BHYTPEHHEHN
SHEPTUM Tejla B pe3yJibTaTre TeIulonepeaadyd U padoThbl
BHCIIHUX CHUIL.

###Par###lIccnenopanue SIBJICHUS TEIUIOOOMEHa TIpHU
CMEIIMBAHUU XOJIOAHOMW U TOpsUEH BOJIBI.
#HH##Par###Onpenenenue KOJIMYEeCTBa TETUIOTHI,
MOJIyYCHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METaJUTMYECCKUM ITUITHHIPOM.

#HH##Par##H#Onpenenenue YAEIbHOU TEIIOEMKOCTH
BCIIECCTBA.

#i##Par#H##lccnenoBanue npoiecca UCHapeHusl.
#H##Par##H#OnpenenieHue OTHOCUTEJIBHON  BIAXXHOCTH
BO3/yXa.

###Par###Onpenenenne yaeIbHON TETUIOTHI TUTABICHUS

Jbaa.

6.18

6.19

@usnyeckue SABICHHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE U KalWULIpHbIE SBIEHUS B MPHUPOJE,
KpUCTaJJIbl B IIpUpoae, uzinyyenue CoiHIla, 3aMep3aHue
BO/I0EMOB, MOpCKHUE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa,

HNHCA, CHCTa.

TexHnyeckue  ycTpoWcTBa:  KalWUIAPBL, NPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMJIKOCTHBIM TEPMOMETP,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTATCIIb BHYTPCHHETO CTrOPAHUS.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumopneiictBue 3apsbkeHHBIX Ten.  3akoH  Kyiona
7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TE OT

BEJIMYHMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)
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Onexkrpuueckoe nosue. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO

7.3 nojs. [lpuHIUN Cynepno3uuuM JIEKTPUUYECKUX MO
(Ha KaYECTBEHHOM yPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN
7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHuKY U
JUAJICKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
6 ONeKTpuueckuid  TOK.  YCJIOBHUS  CYyIECTBOBaHUS
' ANEKTPUYECKOTO TOKA. VICTOYHMKH TOCTOSTHHOTO TOKA
[erictBus 3IIEKTPAYECKOTO TOKa (TertoBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTAX M razax
o Onektpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE
' HarnpsHKeHHe
79 CornpoTuBieHNE MPOBOJIHUKA. VYnenvHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa 1J1 yyacTKa Lenu
1 [locnenoBarenbHOE UM HapajyIeIbHOE  COEOUHEHUE
' MIPOBOTHUKOB
PaGora M MOUIHOCTH AIEKTPUUYECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenna
13 DNeKTpUUecKue IEeNnu U MOTPEOUTENH DIEKTPHUUECKON
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTostHHbIE MarHuThl. B3aumoaeicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnose. MarHutHOe 1ONe 3eMIM MU €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE
717 JleficTBHe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.

QHGKTpOI[BI/II‘aTeJIB MMOCTOSIHHOTO TOKa. lcmoab3oBaHHe
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JJIEKTPOJBUIaTele B TEXHUYECKUX YCTPOMCTBAaX M Ha

TpaHCIopTe
Oneitel  @apages.  SIBineHuMe  3IEKTPOMArHUTHOMN
7.18
unaykuuu. [Ipasumno Jlenna
DIeKTpOTreHepaTop. CriocoOsr MOJTyYEHUS
7.19 EKTPUYECKOM  JHEPruHM.  ODJIEKTPOCTAHLMU  Ha
BO300HOBJIIEMBIX HCTOYHHUKAX SHEPTHU
[IpakTuueckue padbOTHI:
OnbIThl O HAOMIONEHUIO 3JIEKTPU3ALUK TeJl MHIYKIUeH
U TIPU CONPUKOCHOBEHHH.
HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJAHUKY U TUAIEKTPUKU.
Cbopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
MIOCTOSIHHOT'O TOKa.
W3mepenue u peryiupoBaHue CUiIbl TOKA.
N3mepenue u perynupoBaHue HaNPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONPOTUBJIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3nCTope.
720 OnsIThI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh

JIEKTPUUYECKOTO CONPOTUBICHHUS MPOBOJHHMKA OT €ro
JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs U MaTepuaa.

[IpoBepka mpaBWiIa CIOKEHUS HANPSDKEHUH — TIpH
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBmiIa At CHIIBI TOKA TPH MapalIeIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO0 4Yepe3 Pe3HUCTop.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOIO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. VMccaenoBanre 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HampsHKeHUs
Ha Hel. Onpenenenne KII/I narpesarens. UccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl TOCTOSIHHBIX MAarHUTOB.

I/ISY‘ICHI/IC MAarauMTHOI'O IIOJIA IMMOCTOSHHBIX MAarHuTOB IIPpU
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7.21

ux oOvenmHeHMHM © paszneneHun. VccnemoBaHue
JEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICVCTBHS KAaTYLIKK C TOKOM U MarHuTa OT CHJIbI
TOKa W HalNpaBJeHUs TOKAa B KaTyuike. l3ydeHue

I[CP'ICTBPISI MArduMTHOrO II0JI1 Ha HPOBOAHHUK C TOKOM.

Konctpyuposanue u U3y4YeHUe paboThI
3IIEKTPOABUTATEIS. N3smepenne KIIJ
3JIEKTPOIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ HWHAYKIOWU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHHUS | HaIlpaBJICHUA

WHAYKIMOHHOIO TOKa

Ousnyeckue SBICHUS B TMPUPOJE: IIEKTPUUYECKUE
SBIIEHUS B  arMmocdepe, IIEKTPUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
pPOJIb MAarHUTHOTO TIOJIS TSI )KU3HU Ha 3emiie, TOJISIPHOE

CHUAHHUC

7.22

TexHudeckue yCTpOWCTBa: DSJIEKTPOCKOI, aMIIEpPMETP,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MPEeIOXPAaHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTATEINb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 31EMEHTHI COAEPKAHMS
paszena
MEXAHUWUYECKUE ABJIEHUA
Mexanuueckoe JABWXKEHHE. MarepuaibHas TOYKa.
8 8.1 CucreMa otcuéra
8.2 OTHOCUTENBHOCTH, MEXaHUYECKOTO IBUKCHU
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE

81



###Par###HepaBHOMepHOE NPSIMOJIMHEWHOE JBUKEHUE.

8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpHU
HEPaBHOMEPHOM JBUKCHHUH
g5 VYckopenue. PaBHOyCKOpEeHHOE HPSIMOJIMHEMHOE
' JIBUKCHHE
8.6 #H##Par###CBoOoqHOE magenune. OneITe! [ anmines
#HH##Par##HPaBHOMEpHOE JBM)KEHUE I10 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEeHHe
8.8 [Tepsriit 3akoH HeroTOHA
8.9 BTtopoii 3akon HeroTona
8.10 Tpertnii 3akon HeroToHa
8.11 HAHParfH##1 [puHIMI cyneprno3uiuu CUil
8.12 Cuia ynpyroctu. 3akoH ['yka
913 H#HPar###Cuiia  TpeHMs: CWiIa TPEHUS CKOJIbKEHUs,
' CHUJIa TPEHHUS TTOKOS, IPYTHE BUJIBI TPEHHUS
S 14 ##ParfH##Cuiia  TSDKECTM W 3aKOH  BCEMHUPHOIO
. TATOTEHUS. Y CKOPEHHE CBOOOHOTO MajIeHUs
%15 HBuwxenne  mmaHer  Bokpyr  Comnma.  IlepBas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
S 16 PaBHOBecue MaTepuanbHONU TOYKUA. AOCOIIOTHO TBEPOE
' TENO
%17 #i##Parf##PaBHoBecne TBEPIOro Tena ¢ 3aKpeIIEHHON
' OCbI0 BpanieHus1. MomeHT cuibl. LIeHTp Tshkectn
8.18 Nmnynsc Tena. U3menenne nmiynbca. MIMmyiibe cusl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 H#H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanuueckasi paboTa U MOIIHOCTb
82 PaGora cun TsbkectH, ympyroctd, TpeHus. CBsi3b
' SHEPTHUH U PaObOTHI
823 [loTrenumnaneHast dSHeprus Tena, MOAHATOTO Hal
' MMOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPYKUHBI
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8.25

8.26

8.27

###Par#H##Kunernueckass  sHeprus.  Teopema o

KHUHETUYECKOU SHEPTUn
HH##Par###3aKkoH COXpaHEHHSI MEXaHUYECKON SHEPIUU

[IpakTuueckue padbOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS OpycKa
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpPEHHUsI Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnemoBanne 3aBHCHMOCTH IyTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM MPU PABHOYCKOPCHHOM
JIBUKEHUH 0O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaKk psSa  HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnemoBanne 3aBUCIMOCTH CHITBI TPSHUS CKOJIBKEHUS
OT CWJibl HOpPMalbHOTO JdaBieHusa. OrmnpenencHue
kod(duimenta TpeHus CKobkeHus. OmnpeneneHue
KECTKOCTU TpykuHbl. OmnpeneneHue padOTHl  CHIIBI
TPEHHSI TIpU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTANLHON TOBEepXHOCTH. Ompenenenue padbOTHI
CWIBl  yOPYrOoCTH  TpU  TOaBEME  Tpy3a  C
WCIOJIb30BAaHUEM  HEMOJBMKHOTO ¥ MOJBUKHOTO

OJIOKOB

8.28

8.29

dusndeckue SBICHUS B Iprupoac: MPUITWBBI U OTJIUBEIL,
JABMOKCHHUEC IIJIAHET ConHeyHoH CHUCTCMbI, PCAKTHBHOC

ABUIKCHUC KUBBIX OPraHN3MOB

Texnuueckue YCTpOﬁCTBaZ CIInaoMeTp, JaTUYUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUs, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

o KoJjeOaHuii: Iepruo, 9acToTa, aMIUTUTYAa

97 Maremarnueckuit u IIPY>KUHHBIN MasITHUKU.
' [IpeBparnienue 3HEPTUU P KOJICOATETLHOM JIBHKCHUH

93 3aryxaromue kosiebaHus. BwIHYXIeHHBIC KOeOaHMs.

Peszonanc
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94

9.5
9.6

9.7

Mexanunyeckue BoJaHbI. CBONCTBa MEXaHUYECKUX BOJIH.
[IpononpHbie W monepeyHble BOJHBL. J[JIMHA BOJIHBI U
CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKrue BOJIHBI B
TBEPIOM TeJl€, CEHCMUYECKHUE BOJIHBI

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTuueckue paboOTHI:

OmpeneneHue 4acTOThl M NEpHoja  KosieOaHUM
MaTeMaTUYeCKOro0 MasiTHUKA.

OmpeneneHnue 4acTOThl W TEpHoja  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA

HccnemoBanne 3aBUCUMOCTH — TiepHoia  KoJjieOaHWi
MOABEUICHHOTO0 K HHUTH Tpy3a OT JJIMHBl HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjieOaHWi
MpPY>KUHHOTO MAasTHUKa OT Macchl TIpy3a. lIpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHmit rpy3a,
MOABEUIEHHOTO K HUTHU, OT MaccChl Irpy3a U KECTKOCTH

npyxuHsl. 3MepeHue yckopeHus cBOOOAHOIO NaieHUs

9.8

9.9

dusnyeckue ABJICHUSA B NPUPOJE: BOCIHPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSACEHUE, CEMCMUYECKUE BOJIHBI,

LyHaMH, 3XO

Texnuueckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIB30BAHUC

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEeKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH

10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH

103 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.

10 ' BosnHoBEIE cBOliCTBa cBETaA

[IpakTudeckue pabOTHI:

10.4 N3ydyeHue CBOWMCTB  JJIGKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUITFHOTO TenedoHa

105 dusnyeckue SBICHHUS B MPUPOJAC: OUOIOTHYECKOE

neiicTBue BUJIUMOTO, yIbTpaduoIeTOBOTO u
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11

PEHTI€HOBCKOI'O U3JIy4YEHUN

10.6 Texauueckue YCTPOWCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBS3U
CBETOBBIE ABJIEHUA
11.1 JlydeBas mozenb cBeta. UcTOUHUKY CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUs
' cBeTa
14 [Ipenomnenue cBera. 3akoH MPEIOMJICHHMS CBETa.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETa
11.5 Jlunza. Xop jiydeil B JIMH3E
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJIeCKOIa
117 I'maz kak onTuyeckas cucremMa. bim3opykocTs H
' JaTbHO30PKOCTh
118 Paznoxenue Oenoro cBera B crnektp. OnbiTel HbroTOHA.
' CrnoxeHne CrieKTpalIbHBIX IBETOB. Jlucrepcust cBeta
[IpakTuueckue padbOTHI:
###Parf##lccnenoBanue 3aBUCHUMOCTH yria
OTpa)KEHHsI CBETOBOTO JIy4a OT yTJja MaJIeHusl.
#HH#HPar##l13ydeHne  XapakTepUCTHK — H300paKeHHs
IpeMeTa B IJIOCKOM 3epKalle.
###Par###lccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jiyda OT YIJla TaJeHHUs Ha
119 IPaHUIIE «BO3JIYyX — CTEKIION.
. ###Par### lonyuenne wW300pakeHUH C  TTOMOIIBIO
coOuparoIe JTMH3HI.
###Par###Onpenenenare  (HOKYCHOTO pacCTOSTHUS U
ONITUYECKOH CHJIBI cCOOMparoIeil TUH3BI.
HHHPar###ONBITEL IO Pa3fOKEHUIO OEJIoro CBETa B
CIIEKTP.
HH#Par##H#ONBITHL 110 BOCHPHUSATHIO IIBETA MPEIMETOB
IpU UX HAOJIOCHUH Yepe3 BETOBbIC (DUIBTPHI
11.10 ®dusnyeckue sABIEHUS B npupone: 3aTMeHus ConHua u
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JIyHbI, 1[BE€TA TEJN, ONTHYECKHE SIBICHUS B aTMocdepe

(BeT HEOa, pedpakius, paxyra, MUPax)

111 TexHnuueckue YCTpOWMCTBA: OYKH, MIEPUCKOIL,
' ¢doroanmnapar, ONTHYECKUE CBETOBOIbBI
KBAHTOBBIE ABJIEHUA
11 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Hcnyckanne u morsjoiieHne cBera artoMoM. KBaHTBHLI
' JIuHeityaTbie CIEKTPHI
12.3 PanuoakTuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3TydeHHUs
14 Crpoenue aromHoro snpa. HykioHHas Mozenb
' aTOMHOTO siapa. M30Tonsl
15 PanuoaxTtuBHble npeBpaiueHus. Ilepuon momypacnana
' ATOMHBIX SIJEP
126 SnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsiIOBOIO U
' MacCOBOI'0 YHUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunTtesa u nenenus saep. McTouHuky sHepruu
12 ' CosHma u 3BE31
12.9 Snepnas osHepretuka. JleiicTBHE  paguOaKTHUBHBIX
' U3JIy4YE€HUH Ha )KUBbIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
Habmtonenne CIomHBIX M JMHEHYaThIX CIIEKTPOB
U3JTy4EHUS.
12.10
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY TyTH (110 (poTorpadusim).
N3mepenue paanoakTuBHoOro ¢poHa
®usnyeckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE M3IIyUYCHUE TMPUPOJHBIX MHUHEPAIOB,
JEUCTBAE PAJUOAKTUBHBIX MW3JIyYEHUNW HAa OpPraHU3M
YeJoBeKa
212 Texuuueckue yCTpOICTBA: CIIEKTPOCKOII,

VMHJMBHUyaIbHBIA TO3UMETp, KaMepa Buinbcona
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ITPOBEPSEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odpasoanns Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUM U MX POJIUM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHHM Kak
croco0e CyIIecTBOBAHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUYECKON CYIIHOCTU SIBICHUU NPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBbIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3IuyaTth SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3yUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXKAalOLIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA

(Mpu3HaKH)

Brnanenue ocHOBamMu MOHSTUHHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHWE WX JUIsl pelieHHs] y4eOHBIX 3ajad;
YyMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponecCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

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

WCTIONB3YS (PU3UIECKHE BETUIHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TMIO3HAHUS C Y4ETOM
coOIO/IeHHsI MTpaBUIl O€30MacHOro Tpyna: HaOMoIeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY
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U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yucjlie U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe
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3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYeCKOro CcoAep)KaHusi C MCIOJIb30BaHHEM HH(GOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABHkeHHE. Cpenusas ckopocTs. PopMmyia Ui
1.2 BBIYUCIICHHSI CPEeTHEH CKopocTu: v = S/t
PaBHOMEpHOE NPAMONMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHENHOTO JIBUKEHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, IPOEKIUU
IEpEMELICHNs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHNHOM
JBUKEHUHU
3aBUCHUMOCTh KOOpPJIMHATBl TeJa OT BPEMEHHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABUKECHHUS:
3
Sl =v,, #1+a,* ;
2
@opmyibl JUIsl TPOEKLUUU NEPEMELIEHUS, NMPOECKIUU CKOPOCTH M IPOEKIMH
YCKOPEHUs IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('() =Upy T4, 1,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUH
CKOPOCTH, NPOEKLUUU IEPEMEIIEHUS, KOOpAUHATHl IIpU PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JABH)KCHUN
CBobonHoe nageHue. GopMyJbl, ONUCHIBAIOIINME CBOOOJHOE MAJCHHUE Tela I10
1.5 BEpPTUKAIM (JBUKCHHE TeJla BHM3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emnn). I'paduku 3aBUCMMOCTM OT BPEMEHHU JUIsl TPOEKLUUH YCKOPEHMS,
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NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla 110

BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpykHOcTH. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

HenTpoctpemurensHoe yckopeHue. HampaBiieHue I1€HTPOCTPEMUTENBLHOTO

YCKOpPCHUH. CDopMyJIa AJI BBIYUCIICHUA YCKOPCHUA:

1.6
2
a. — v
=R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHU:
V= 1
T
Macca. IInotHocTh BemecTBa. @opmyia 1 BBIYUCIEHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpA CHIIbI, JEHCTBYIOIIEN Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 FE—ﬂ. = _F.l—h?
1.12 Tpenue nokosa U TpeHHue cCKoJbxeHust. DopMyra 11l BEIYMCICHUS MOIYJIS CUIIBI
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TPCHUS CKOJILXKXCHUA:

FTP=M'N

Hedopmarus Ttena. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpPYyrou

nedopmaruu (3akon ['yka):

L13  Fek-Al

BCGMI/IpHoe TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:
my -M,
F=G L1 _2
R
1.14 Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®dopmyna ajsi BEIYUCICHUSI CUJIBI TSKECTHU BOIHM3M MoBepXHOCTH 3emnu: F = mg.
JBmxenue manet BOoKpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HeBecoMocCTh U Heperpysku

mityiibe Tena — BeKTOpHAst pU3MYecKasi BeINUHHA.

1.15 p=mo

Nmmynbe cuctemsl Tel. Mi3MeHeHne UMITyIIbca. VIMITyIbe CHIThI
3akoH COXpPaHCHUSA UMITYJIbCa JJIS 3aMKHYTOI\/JI CHUCTEMBI TCII:
1.16 D=0+, U, =const

PeaxTtuBHOE NBUXKEHHUE

Mexanunueckas padota. @opmyra it BEIYUCICHUS PaOOThI CHUJITBI:

A=Fsooso

MexaHnnyeckast MOLHOCT:
1.17

N=24
I

Kunernueckas u MOTCHIHAaJIbHAas SHCPIrus. d)opMyJIa JJII BBIYHMCIICHU S

KUHETUYECKON DHEPIUU:

1.18
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Teopema o kuHeTHuecKoU s3Heprun. Gopmyiia I BBIYUCICHUS TOTCHIMAIBHON

OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dJHEeprus:

E=E;.+E »

1.19 3aKOH COXpaHEHUs1 MeXaHU4YeCcKoM 3Hepruu. @opmyiia Juisi 3aKOHA COXPaHEHUS
MEXaHHYECKOM SHEPTUU B OTCYTCTBUE CUJI TpeHUA: E = const.
[IpeBpaiiieHue MEXaHUUYECKON SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TO€ MPABUIIO» MEXAHUKH.

Peruar. MomenT cuibl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[TonBukHbIHM 1 HenoABMKHBIN 0510KK. KII/I mpocThIX MeXxaHU3MOB,
n= Aﬂmma
14'3&1‘1:&‘15!
[aBiienue TBEpIOTO TENA.
®opmyria 1751 BBIYUCIICHHS 1aBICHUS TBEPIOTO Tena:
_F
pP= ch

121 JlaBnenue raza. ATMocdepHoe TaBieHue.

' I'mapocTaTuyeckoe naBieHHe BHYTPU KUAKOCTH.
®dopmyra 1715 BRIYUCICHHS JTaBJICHHUS BHYTPU KUIKOCTH:
P=pgh+Dg,

1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS BBITAIIKUBAIOIIEH CHJIBI,

123 JIEHCTBYIOILEH Ha TEJO, OTPYKEHHOE B KUIKOCTD WM ras:

F_jtm_ =pgV
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Ycnosue ninaBanus Tena. [1naBanue CYJOB 1 BO3AYXOIJIAaBAHUC

1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TEPUOJl M YacTOTa KOJIeOaHUH.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpallieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue kosnebanus. Beinyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

MexaHn4ecKue BOJIHEL HpOIIOJII)HI)IC " TIOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB pacClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

IByX cpell. UHppa3ByK U ylIbTpa3BykK

1.29

Ipakxmuueckue pabomul

W3mepenne cpenHed IIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
OPYXUHBL, KO3(pPUIMEeHTa TPEHUsS! CKOJIbKEHUS; pabOThl CHJIBI TPEHHUS, CHUJIBI
yIOPYTOCTH; CPeJHEeH CKOPOCTH JBHXEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs1 OpycKa MpU JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuojia KoiebaHWH MaTeMaTH4YeCKOTO MasTHHKA; YacTOThl W  Iepuoja
KoJIeOaHUi TIPY>KUHHOTO MAasTHUKA,; MOMEHTA CHJIbI, JCHCTBYIONIErO HA phbIYar;
paboThl CWJIBI YNPYTrOCTH MpPH MOJbEME TIpy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH IPU MOABEME Tpy3a C MOMOUIBIO MMOABHKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00BbEMa MOTpYyKEHHOM
4acTU TeJla U OT IJIOTHOCTH XUAKOCTU; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MACCHI T€Jia, CUJIbI TPCHUSA CKOJIBXKCHUSA OT CHUJIbI HOPMAJIBHOT'O AaBJICHUA U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXUHE, OT CTENEHU
nedopmaruu IPY>KUHBI; YCKOPEHHUsT Opycka OT yrijla HakJIOHA HAmpaBIISIONICH;
nepuosia (4acToThl) KOJIEOAaHWN HUTSHOTO MasTHUKA OT JJIMHBI HUTH, TEPHOJIA
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEJOBAaHUE HE3aBHUCHUMOCTH IepHojJa KoJieOaHUIl HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHS pblyara

1.30

Dusuueckue s61EHUA 8 npupobe: NpuUMEpbl ABUXXCHUA C PaA3JIMYHBIMU

CKOPOCTSAIMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
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TEXHUKE, TPUIUBBI W OTJIMBBL, JBH)KEHHE TUIaHeT (COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, pblUaru B TeJ€ YEIOBEKa, BIUSHHUE
atMoc(hepHOro JaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoticmea: CHUIOMETpP, JATYUKHU TMOJOKEHHUS, PACCTOSHUS U
YCKOpPEHUs, JAUHAMOMETp, MOMAMIUIIHUKK, PAKEThl, pbIYar, TMOJABUKHBIA U

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6BITy,

13 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOAONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACcOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIIVIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUHu  CTPOCHMS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammmueckue n amop¢HbIe Tena

25 JBwxenue wyactuy BewiecTBa. CBsA3b CKOPOCTH JABWKEHUS 4YacTHL C

' Temneparypoil. bpoyHoBckoe aBmxenue, 1upPysust

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paciiupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

26 Buyrtpennsist sHeprus. PabGora u Teruonepenauya Kak CcHoocoObl HM3MEHEHHS

' BHYTpPEHHEN 3HEPTUU

2.7 Bune! Tennonepenayun: TEMIONPOBOIHOCTD, KOHBEKIINS, NU3ITyUYEHUE
Harpeanue wu oxnaxzaenue Ten. KoaudectBo TemnoTel. Y enbHast
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUsS PHEPrMHM B TEIUIOBBIX MpOIleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEH OSHEPrUM B MpPOLIECCE

2.10 WUCTIAapeHUsi W KOHJAeHcanuu. KumneHue OHKUAKOCTU. VYAenbHas TerioTa

napoobpazoBanus: L = O/m
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2.11

BnaxunocTs Bo3ayxa

2.12

2.13

2.14

2.15

2.16

2.17

3.1
32

[InaBnenue wn Kpucraimsauus. I3MeHeHWe BHYTpEHHEW DOHEpPruM IIpH

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

,_0

m

BHYTpeHHSIH BHG];)FI/IH CFOpaHI/ISI TOIIJINBA. Y,Z[CJ'II)HaH TCILJ1I0Ta CrOpaHI/IH TOIIJINBA.
q=Q/m

[Tpuniumne! padoTe! TermaoBsix apurareneid. KI1J[ TermoBoro aurarens

Ilpaxmuueckue pabomul

W3mepenue ynenpbHON TEIIOEMKOCTH METAUIMUECKOTO MIJIMHIPA; KOJIMYeCTBa
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmmIeparypbl (QUKCUPOBAHHOMN
Maccbl, B KOTOPYIO OITYIIEH HArpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOTO HArpeThiM LMJIMHIPOM, MOCIE ONYCKaHHUS €ro B BOJY KOMHATHOU
TEMIIEpaTyphbl; OTHOCHUTEIHHON BIAXKHOCTH BO3[yXa; VYACIBbHOW TEIUIOTHI
IIaBieHus: Jbaa. lccinenoBaHwe W3MEHEHUs TeMIlepaTypbl BOIBI  MpHU
pPa3IUYHBIX YCIOBUAX; SIBICHUS TEIUIOOOMEHa IMPU CMEIIMBAHUU XOJIOTHOW W
ropsiuei BOJbIL; MpoIecca UCHapeHust

Quzuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE W KallWJUIIpHBIC
SBJICHHSI B TIPUPOJIE, KPUCTAUIBI B Tipupoje, uznydenue ConHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea: KalWIISIPBI, TTPUMEPHI UCTIOIH30BAHMS KPUCTAIIIOB,
JKUJKOCTHBI TEPMOMETp, AaTUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEh BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3J€KTPUUECKHX 3apsiioB

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

34

Onektpuueckoe tmone. Hamnpspk€HHOCTh  anekTpuueckoro mous. Ilpunimn

CYNEPIIO3UIUH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO IO Ha
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ayIeKTpudecKue 3apsbl. [IpOBOIHUKY U TUANEKTPUKH

[TocTostHuBIN 2nekTpuyecKuil TOK. JleicTBus aekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=q/t, U=A4/q
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
33 3akon OMa a1 yuacTka aiekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COEIUHEHHUE TPOBOIHHUKOB:
L =1, U=U+U,. R=R +R,
1 1 1 2
3.9 [TapannenbHOE COeqUHEHNE TPOBOIHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenianHble COETMHEHUS! TPOBOIHUKOB
PaGota u motHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 2
. O=I"-R-t
310 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHUTHOM MHAYKIIMH
313 MarauTHoe T1oOJIe TOCTOSHHOTO MAarHuta. BzauMoaencTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBME MarHMTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYyKUuU. [IpaBuno Jlenna
Ipaxmuyeckue pabomul
316 W3mepeHre  3JIEKTPUYECKOrO0  CONPOTUBIEHUS  PE3UCTOpPAa;  MOIIHOCTH

SJICKTPHUYCCKOT'O TOKA, paGOTBI QJICKTPHUYCCKOI'0 TOKA.

I/ICCJ'IG,I[OBEIHI/IC 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAOMIETO B IIPOBOJHHUKEC
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(pe3ucTopsl, JaMIouKa), OT HAIMPSKEHUsT Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
COIMPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUs U
YAEIBbHOTO COIPOTUBIICHHUS.

[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO0 HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHCHUHU TMPOBOJHMUKOB; MpaBWIA ISl CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMJIH, JIPEiQ MOIIOCOB,
POJIb MATHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOcCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTrUH,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI,

3.18 HarpeBaTeNbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENH, OSJCKTPOMArHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKana 31eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojnensb cBeta. [IpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucniepcust cBera

394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OmnTHYecKas cuia

' auH3el: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
HiHHPar###l13MepeHe ONTUYECKOM CHIIBI coOMparoniel JUH3BI; (POKYCHOTO
paccTosTHUS COOMparoIeil JIMH3HI (TI0 CBOMCTBY PaBEHCTBA pa3MepoB IIpeIMeTa U
M300paxeHusi, KOTJa MpeAMEeT PacIloyioKeH B JBOMHOM (QoKyce), MOKa3aTes

3.26 MPEJIOMIIEHUS CTEKJIA.
##HPar###lccnenoBanue CBOMCTBA M300pakeHUs, MOJYYEHHOTO C IMOMOILBIO
coOuparomiel JHMH3bI, U3MEHEHUS (OKYCHOTO DPACCTOSIHHUSI JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJa MPEJIOMJICHHS CBETOBOTO Nyya OT YIJia MajeHus Ha
TPaHHULIE «BO3/IYyX — CTEKIIO»

397 Qusuueckue saenenusi 6 npupode. 3arMmenHuss Comnua u JlyHbl, 1Bera Teu,

' ONTHYECKHE SBJIEHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MEPax)
3.28 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
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CBE€TOBOAbI

4 KBAHTOBBIE ABJIEHUA
41 PagunoaktuBHOCTE. Anbda-, Oera-, raMma-usznyueHusi. Peakiuu anbda-u Oera-
' pacmajna
4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Ltanerapuas Mozaenb aroma
4.3 CoctaB aroMHOro sifjpa. M3orornsl
4.4 [Tepuoa nmonypacnajga aTOMHBIX siAEp
4.5 Snepuble peakiuu. 3aKOHBI COXPAaHEHUSI 3aPs,I0BOIO0 U MaCCOBOT'O YUCE
Qu3uueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM pPaJMOAKTUBHBIA (POH,
4.6 KOCMHUYECKHE JIyud, pPaJUOAKTUBHOE W3JIyYCHHE MPHUPOJHBIX MHUHEPAJIOB,
JIEUCTBUE PAJMOAKTUBHBIX U3TyUYE€HUN HA OPraHU3M YeIOBEKa
47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYAIbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, sAACpHad OHCPreTuKa
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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