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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no gu3nke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI COCTABJIICHA HA
OCHOBE TOJIOKEHUH U TpeOOBaHUH K pe3yJibTaTaM OCBOCHHS Ha 0230BOM YPOBHE OCHOBHOM
oOpazoBaTenpHOM Tporpammsbl, mpeactaBieHHbIX B PI'OC OO0, a takke ¢ yuyérom
denepanbHOl paboueil mporpammbl BocnuTaHus 1 KoHuenmuu npenogaBaHus y4eOHOTO
npeamera «Ou3ukay.

Conepxanue mporpaMMbl 1o  ¢GU3WKE  HampaBieHO Ha  (GOpMHpPOBaHUE
€CTECTBEHHOHAYUYHON TPaMOTHOCTH OOYYAIOIUXCS M OPTaHU3aIMI0 U3ydeHus (pU3uku Ha
NesITeIbHOCTHOM OCHOBE. B mporpamMme no pu3mke yuuThIBAIOTCS BOZMOXHOCTH YYEOHOIO
npeamera B peanuzanuu TpeboBanuii ®I'OC OOO k MmIaHUPyEeMbIM JUYHOCTHBIM U
METANpeIMETHBIM  pe3yJibTaTaM OOydYeHHs, a TakKe MEXKIPEIMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl.

[Iporpamma 1o (¢u3MKe ycTaHABIMBAET paclpeneiieHne y4eOHOro marepuaia Io
rojaM o0yueHus (1o Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh U3yUYEHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEP)KAHUS U YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yJaromuXxcsl.

[Iporpamma mo ¢usuke paspaboTaHa ¢ IEIbIO OKa3aHUS METOAMYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 1o y4eOHOMY MPEAMETY.

du3uka SBIAETCI CUCTEMOOOPA3yIOUIUM [JIsl €CTECTBEHHOHAYYHBIX Yy4eOHBIX
MPEIMETOB, MOCKOJIBKY (PU3MYEcKHe 3aKOHBI JIEKAaT B OCHOBE IMPOLIECCOB M SIBICHUH,
U3y4aeMbIX XUMUEH, OMOJIOTHEeN, acCTpOHOMUEH U Pu3nyeckoi reorpadueil, BHOCUT BKIJIA]l
B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, MPEAOCTaBIsAeT Haubosee SCHbIE 00pasilbl
OPUMEHEHUS HAyYHOTO METOJa IMO3HaHMs, TO €CTh CIOCcOo0a MOMY4YeHUs JOCTOBEPHBIX
3HAHHUI O MUpE.

Omna w3 TrHaBHBIX 3amad  Qu3nyeckoro oOpa3oBaHWs B CTPYKType OOIIETo
o0pa3oBaHUs COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHOHAYYHON IPAMOTHOCTH U MHTEpeca K
HayKe y 00y4aromuxcsl.

N3yuenune ¢usznku Ha 0a30BOM YpOBHE IMPEANOJAraeT OBJIAJCHHUE CIEIYIOLUMU
KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIINMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4YHO OOBSCHSTH SIBJICHUS;

® OLECHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAaHNUS;

® HHTEPIPETUPOBATH JAaHHBIE U UCIIOJIH30BATh HAYUHBIE 10KA3aTENbCTBA IS
MOJTyYEHUSI BBHIBOJIOB.

[enun n3ydenus GU3MKH HA ypOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHMsI OMPECIICHBI B
Konnernmmu mnpenogaBanus ydeOHoro mpenMera «®dusmka» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoit @enepannu, peann3yonmx OCHOBHbIE 00111€00pa3oBaTeIbHbIC
nporpaMmbl, yTBepkAEHHON pemenneM Komnerun MuHucTepcTBa MPOCBEIICHUS
Poccuiickoit @enepanuu (mpotokosn ot 3 nexadps 2019 r. No [1K48H).



Henan n3yvyeHus Gpuankm:

npuoOpeTeHNe MHTEpeca U CTPEMJICHUS OOydarolUuXCsl K HayYHOMY HM3YUYEHUIO
OPUPOAbI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CITIOCOOHOCTEMH;
pa3BUTHE TMPEACTABICHUII O HAYYHOM MeETOAe Io3HaHus U (opMHpOBaHHE
VICCIIEI0BATEIBLCKOT0 OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSM;

(OpMHpOBaHHWE HAY4YHOIO MHMPOBO33PEHMSI KaK pe3yJibTaTa H3Y4YEHUs OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpOBaHHE TIPEACTABICHUM O podau (QU3MKU I8 Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oyayuiell mpodeccrnoHanIbHOMN
NEeSATENbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajibHEWIIEMy OOy4YEeHHIO B
3TOM HalpaBJICHUMU.

JlocTikeHre 3THX IIeNied TporpaMmbl 1o (U3MKEe Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs 0OECIICYMBACTCS PEIICHUEM CIEAYIOIIHNX 3a4a4:

npuoOpEeTeHNE 3HAHUU O JUCKPETHOM CTPOCHHUHM BEIIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOpEeTeHNE YMEHHUH ONUCHhIBAaTh M OOBACHATH (U3UYECKHE SBJICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJ/IOB PEIICHUS MPOCTEUIIUX PACUETHBIX 3a/lay C MCIOJIb30BaHUEM
(U3HYECKUX MOJICIICH, TBOPUYCCKUX M MPAKTHKOOPUECHTUPOBAHHBIX 3a]1a4;
pa3BUTHE yMEHUW HAOMIONATh TPHUPOJHBIC SBICHUS W BBIMOJIHATH OIBITHI,
nabopaTopHbie pabOThI U HKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE IPUEMOB PabOThI ¢ MHGOPMAIIHEH (HU3UIECKOTO CONECPKAHUS, BKITFOYAs
UH(GOPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (U3HKH, aHAIH3 U KPUTUYECKOE
OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cdepamu Tpo(ecCHOHATbHON NeITeNTbHOCTH, CBSI3AHHBIMU C
(Gbu3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHUSIX
(bu3rUecKol HayKH.

Ha wusyuenue ¢usuku (06a30BbIii ypOBEHb) HAa YPOBHE OCHOBHOI'O OOILIEro

oOpa3zoBaHus 0TBOUTCS 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HeZIeINI0), B 8 KJ1acce —
68 wyacoB (2 uwaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HeAen).

[Ipennaraemsplii B mporpaMmMe Mo Gpu3MKe nepeyeHb JabopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHJIaTeIbHBINA XapaKTep, YUUTENb JieJlaeT BEIOOp MPOBEACHUS J1a00PaTOPHBIX
paboT W OMBITOB C YYETOM HWHIUMBHUAYAIbHBIX OCOOCHHOCTEM OOydYaroluxcs, CIHCKa
AKCIEPUMEHTANIbHBIX 3aJaHui, MPEIJaraéMblX B paMKaX OCHOBHOTO TOCYAApCTBEHHOIO
dK3aMeHa 1o (Ppu3HKe.

Texnunueckas 6a3a, 060pynoBanue ucnoibzyercsa « Touku pocta»y PogHukoBcko cpennen
IIKOJIBI, JIJIs1 TPOBEICHUS JTAOOPATOPHBIX U MPAKTHUECKUX PadOT.



COAEPXAHUE OBYUYEHMUSA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KaOIIEro Mupa.

®uzuka — Hayka o npupone. fBiaeHus npupoabl. DPU3HMYECKHE SBICHUA:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIUYMHBI. M3MepeHne pu3nueckux BeJIHYrnH. PU3nuecKue mpruoOOpHI.
[TorpemHocts n3mMepeHnil. Mex1yHapoiHasi CuCTeMa €IMHULL.

Kak  ¢usuka u  gpyrume  ecTecTBEHHbIE  HAYKH  HU3Yy4alOT  [PHUPOIY.
EcrecTBeHHOHAYy4YHBIM METOJ] MO3HAHUS: HAOJIIOJACHUE, MMOCTAHOBKA HAyYHOTO BOMPOCA,
BBIJIBIJKCHHUE TUIOTE3, HKCIEPUMEHT MO MPOBEPKE TUIOTE3, 00BICHEHUE HAOII01aeMOTO
siieanst. Onrcanue GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIETICH.

Mewvoncmpanuu.

1. MexaHnuyeckue, TENIOBBIE, JIEKTPHUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usnueckue nNpuOOPHI W MPOIEAypa NPSMBIX HU3MEPEHUN AaHAJIOTOBBIM H

U (ppOBBIM TPHUOOPOM.

Jabopamoprete pabomesl u onsinel.

1. OnpeneneHue 1EHBI JEICHUS IIKAIbl K3MEPUTETHLHOTO TTprbOpa.

2. HW3mepenue paccTosHui.

3. W3Mmepenne o0bEMa KUIKOCTH U TBEPOTO Tea.

4. OmpeneneHue pa3MepoB MabIX Tel.

5. M3mepenue temmepaTypbl NpH MOMOIIM >KUIKOCTHOTO TEPMOMETpAa U AaT4UHKa

TEMIIEPATYPHI.
6. IIpoBeneHue MCCIEAOBAHUS MO MPOBEPKE TMIOTE3BI: AATBHOCTh MOJIETA IIAPHKA,
NyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayaibHble CBEIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxkeHnue yactull BemectBa. CBA3b CKOPOCTH ABMXKEHHUS YaCTHUI] C TEMIIEPATYPOH.
BpoynoBckoe nuxenue, nuddysus. BzaumoaeiicTBue yacTuil BEIIECTBA: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEHM M TBEPIBIX
(KpUCTAIITMYECKUX ) TeJl. B3auMoCBs3b MEKy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHhIX
COCTOSIHUSAIX M HMX aTOMHOMOJICKYJISIpHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHHM BO/IBI.

Uewoncmpanuu.

1. HaGmronenne OpoyHOBCKOTO IBUXKEHUS.

2. HabGmonenue nuddysum.

3. HaOmrogenue siBIeHHUM, OOBSICHAIOUIUXCS NPUTSKEHUEM WM OTTAIKMBAHUEM

YaCTHI] BELIECTBA.



Aaoopamoprsie pabomesr u onsinel.

1. OneHka quaMeTpa aToMa METOJIOM PSAIO0B (C UCIOIB30BaHUEM (hoTorpaduii).

2. OnBITHI MO HAOJIOICHHUIO TEIJIOBOT'O PACHIUPEHHUS ra30B.

3. ONBITHI 110 OOHAPYKEHUIO JEHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

Paznen 3. /IBuikeHue U B3aumMo/ieiicTBHE TeJl.

Mexanuueckoe aBuxkeHue. PaBHOMepHOE M HepaBHOMEpHOE ABMXKeHUE. CKOPOCTh.
Cpennsisi CKOpOCTb NMPU HEPABHOMEPHOM JIBUKEHUHU. Pacu€T myTH U BpeMEHM JABUKCHUS.

SBnenue vHepMU. 3aKOH MHEpUUHU. B3anMoaeiicTBue Ten Kak NpUuYrHa U3MEHEHUS
CKOPOCTH JBWKEHHMS Tejl. Macca kak Mepa UHepTHOCTH Teia. [ImoTHocTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JUHHUIIE 00hEMA BEIIECTRA.

Cuiia Kak XapakTepucThKa B3aumojiecTBus Teil. Cuia ynpyroctd v 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO TMHAMOMETpa. SIBJIeHUE TATOTEHUS U cuia TskecTu. Cuia
TSOKECTHU Ha JIpyrux miaHerax. Bec tena. HeBecomocTs. CiioxkeHue Cuil, HAPaBJICHHBIX 1O
oaHoi mpsimoil. PaBHoneucTByomas cwi. Cuna TpeHusi. TpeHue CKOJIbKEHUS U TPEHUE
nokos. TpeHue B IpUpPOJIE U TEXHUKE.

Hewoncmpanuu.

Habmronerne MexaHn4ecKoro ABMKESHHS Tela.

N3mepenne CKopoCTH NPSIMOJIMHEUHOTO JIBUKEHHUS.

Habnronenue siBieHUs] THEPIUU.

HaOnronenune naMeHeHust CKOpOCTH MPU B3aUMOJICHCTBUU TEJL.

CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TE.

Ciio)xeHue CuJl, HapaBJICHHBIX MO OJTHOU MPSIMOM.

./]aﬁopamopﬂble  PAOOIBL U ONBINIBL.

1. OmnpeneneHrue CKOPOCTH PaBHOMEPHOTO JIBMKEHUS (IlIapyKa B KUIAKOCTH, MOJIEIU
ANEKTPUIECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OnpexneneHue CpeaHEH CKOPOCTH CKOJIBKEHUS OPYyCKa WM IIapyKa 110 HAaKJIOHHOM
MIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. ONBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsKeHus (nedopMaivu) mpy>KUHBI
OT MPWJIOKEHHOMN CHJIBI.
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5. OmnbITEl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH CHJIBI TPEHMS CKOJIBKEHHSI OT Beca
TeJa U XapakTepa CONPUKACAOIIMNXCS TOBEPXHOCTEH.

Paspnes 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U Ta30B.

HaBnenue. CrnocoObl yMEHBIICHHS W YyBEJIMYEHUA JAaBieHus. J[laBneHue rasa.
3aBHCUMOCTh JIaBJIeHUs raza oT o0bEma, Temneparypbl. [lepenaya naBiaeHust TBEPABIMU
TelamMH, OJKUIOKOCTAMH U ra3amu. 3akoH Ilackamsa. IIHeBMarnueckwe MalluHBI.
3aBUCUMOCTbh  JIaBJICHUS KUAKOCTH OT TiOyOMHbL. ['MapocraTMyeckuil mapaaokc.
CooOmaromuecs cocyabl. ['uapaBindyeckue MEXaHU3MBbI.

Atmocdepa 3Bemnaum u armochepHoe mgaBieHue. [IpUUMHBI  CyIIECTBOBaHUS
Bo3aymHON o0onouku 3emun. OnbiT Toppuuerm. U3mepenne atMochepHOTO TaBIICHHUS.



3aBUCUMOCTh aTMOC(HEPHOro AaBiEHUS OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl mms
M3MEepeHHs aTMOC(HEPHOTO JaBICHHUS.
JlelicTBHE KUAKOCTM M Ta3a Ha IOrPYyKEHHOE B HUX Teno. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.
Mewoncmpanuu.
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3aBHCHUMOCTb JABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHUs ) KUIAKOCTHIO U Ta30M.

Coobmiaromuecs cocyapl.

I'mppasiueckuit mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHOM 4YacTU Tena H
IJIOTHOCTH JKMJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CHIIBI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBrue mniaBaHMsS TeJ: IUIABAHUE WA TOTPYKEHUE TEN B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIAa U KUIKOCTH.

Jabopamoprete pabomest u onsinel.

L.

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BoJe OT 0o0bEMa MOrpyXEHHOH B
KUJKOCTh YaCTH TeJIa.

Ornpenenenve BBITAIKUBAIOLIEH CHJIbI, IEMCTBYIOIIEH Ha TENO, MOrPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIIKUBAIONICH CHIIbI, JICMCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl Tea.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKUBAIOIIECH CUIIbL, AEHCTBYIOIIEH
Ha TEJO B >KUAKOCTH, OT 00bEMa MOTPY>KEHHOM B JKUJKOCTh YaCTU TeJa U OT
IJIOTHOCTH JKUIKOCTH.

KoncTtpynpoBanue apeoMerpa uiaM KOHCTPYUPOBAHHUE JIOAKU U OIPEACIICHUE €€
I'PY30I0XbEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBecus
peluara. IlpuMeHeHue mnpaBuia paBHOBECUS pbluara K OJOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KIIJ] npocTeix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckasi 3Heprusi. Kunernueckas m noreHuuanbHas sHeprus. lIpespaiienue
OJIHOTO BHJIa MEXaHWUYECKON YHEPTUM B APYrOM. 3aKOH COXPAHEHHUS DHEPTUH B MEXAHUKE.

Meworncmpanuu.

L.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jaoopamopreie pabdomesr u onsimel.

L.

Onpenenenue pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JBIKCHUHM Teja IO
TOPU30HTAIBHON IMOBEPXHOCTH.

HccnenoBanue ycnoBuii paBHOBECHUS pblyara.

N3amepenue KIIJ[ HakJIOHHOM MIIOCKOCTH.



4. M3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOU JHEPTUN.
8 KUIACC

Pa3znesn 6. TeruioBbie ABJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BELICCTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OMNbITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKECHUS
MOJIEKYJIIPHOKUHETUYECKOW TEOPHH.

Mopenun  TBEPIOTO, IKUAKOTO H  Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObICHEHHUE CBOMCTB Ia30B, YKUIAKOCTEN U TBEPIBIX
T€Jl HAa OCHOBE IIOJIOKEHUU MOJEKYJISIPHO-KMHETUYECKOW Teopun. (CmauuBaHue U
KaNnWJUISIPHBIC ABJICHUS. TEII0BOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUXKEHHUSI YACTHII.
Buytpennsis sHeprusa. CrnocoObl M3MEHEHHS BHYTPEHHEH HSHEpPruM: TeIUionepenaya u
coBepIieHre padoThl. Buasl Teronepeauu: TEII0NPOBOIHOCTD, KOHBEKITUS, U3TyUYEHHUE.

KonnuectBo TEem1oTEL. Y IeabHas TEIIOEMKOCTE BEIECTBA. TemI000MeH U TEILIIOBOE
paBHOBecue. YpaBHEHHE TeIioBoro Oamanca. IlnaBinenne ©  OTBepAcBaHUE
KPUCTANIMYECKUX BEIIECTB. YJenbHas TemiuoTa I1iaBieHus. I[lapooOpa3oBanue u
koHneHcanus. Mcnapenue. Kunenne. Y aenpHas Teruiora mapooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEPATYyPhbl KUIIEHUS OT aTMOC(HEPHOTO JIaBJICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOILIMBA. Y IeJIbHAs TEII0Ta CTOPaHUs.

[Tpuntuner pabotel TemwmoBbix Asurateneid KIIJ[ TtermmoBoro nsuratens. TerioBbie
JIBUTATEIU Y 3allMTa OKPY>KAIOIIEeH Cpeibl.

3aKOH COXpPAHEHUS U IPEBPAILCHUS SHEPTUH B TETUIOBBIX MPOIIECCAX.

Memoncmpanuu.

1. HaGmronenue 6pOyHOBCKOTO ABHKEHUS.

2. HabGmogenue nuddysum.

3. HaOmronenue siBieHUN cMauyuBaHUs U KalWJUISIPHBIX SBICHUH.

4. HalmoieHne TerioBoro pacimpeHus Tel.

5. M3MmeHeHue MmaBieHUs Ta3a MOpU HU3MEHEHHMM O00bEMAa M HarpeBaHUM WIU
OXJIAJKICHUU.

[IpaBuia u3MepeHust TEMIIEPATYPHL.
Bue! Tenmonepenayn.
OxJtaxkieHue npyu COBEpUIEHUU paOOThI.

© ® N>

HarpeBanue npu coBepiiieHIN paOOThl BHEITHUMHU CHJIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3INYHBIX BEIIECTB.

11. HabmoieHne KumneHusl.

12. HabOmroieHre MTOCTOSTHCTBA TEMIIEPATYPBI IPH TUTABJICHHH.

13. Mojienii TENIOBBIX ABUTATENICH.

Aavopamoprsie pabomer u onsimel.

1. OmbITHI IO OOHAPYKEHUIO NEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHUS.



2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WJIM Caxapa.

OnbITH 110 HAOJIFOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEN U TBEPABIX
TEIl.
4. OmnpeneneHue AaBICHUs BO3AyXa B OaJJTIOHE MIMPUIIA.
OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJIEHUS BO3JlyXa OT €ro o0béma u
HarpeBaHMs WU OXJIAXKICHUS.

6. IIpoBepka rurore3sl JIUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIEePaTyphl.

7. HaGnrogeHue u3MeHeHrs BHYTPEHHEH SHEPTUH Tejia B pe3yJsibTaTe TeIonepeiadu
U paOOThI BHEIIHUX CHII.

8. HccienoBanue sBJICHHS TEIUIOOOMEHA MPU CMEIIMBAHMM XOJOJHON M ropsuen
BOJBI.

9. OmpeneneHre KOJIUYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW MpU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMJIMHIPOM.

10. Onpenenenue yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanne npouecca ucnapeHusl.

12. OnpeeneHne OTHOCUTENBHON BJIAYKHOCTH BO3YXa.

13. Onipenenenue yaenbHOM TEIUIOTHI TIaBJIEHUS JIb/IA.

Paznen 7. JaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OmexkTpu3aums Ten. [IBa poma  JIEKTpUYECKHX 3apsaaoB. Bzaumoneuncrtsue
3apsKEHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTB CHJIbI B3aUMOJEHCTBUSA 3apsDKEHHBIX TEI
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCT  amekTpudeckoro  mnoisist.  [IpuHnwmn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsiioB. ODJEMEHTAPHBIA  AJIEKTPUUECKUNU  3apsil.
Crpoenune aroma. IIpOBOJHUMKM M JUAIIEKTPUKUA. 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIO
3apsaa.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYLIECTBOBAHUS JJIEKTPHUYECKOTrO TOKa. McTOuHMKH
MTOCTOSIHHOTO TOKA. JIeHCTBUS AIEKTPUUECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE).
DNEeKTPUYECKUN TOK B )KUIKOCTSAX U raszax.

Onektpuueckas 1nenb. Cuna Toka. DieKTpuueckoe HampsbkeHue. ConpoTUBIECHHE
IPOBOJHUKA. YJENbHOE CONPOTUBICHHE BellecTBA. 3akoH Oma [ ydacTKa LEIu.
[TocnenoBaTenpHOE U MapajuIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB ANIEKTpUUECKOr0 TOKa. 3akoH [[xoyns—JleHua. Dnekrpuyeckue
LENH U TOTPEOUTENH dIEKTPUUECKOo 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHUTHl. B3anMoaeiicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarauTtHoe 1osie 3eMJIM ¥ €r0 3HaYEHUE JIJ1 )KU3HU Ha 3emiie. OnbIT Dpcrena. MarautHoe
IIOJIE DJIEKTPUYECKOTO TOKA. lIpuMeHeHne »IeKTpOMarHWToB B TEXHHKE. /[lelicTBue
MAarHuTHOIO MOJs HAa NPOBOAHUK C TOKOM. OIJIEKTPOJBUTATENb IOCTOSIHHOIO TOKA.
Hcnonb30BaHue 3JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Onbitel ®apagesd. SfIBnenHue dyekTpoMarHuTHOM wHAYKUuU. lIpaBuimo JleHna.
OnektporeHeparop. CrnocoObl MOMYyUYEHHS 3JIEKTPUUECKON SHEPruu. DNEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hewoncmpanuu.
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25.

DIIeKTpU3aLUS TEIL.

JIBa poJia 3IEKTPUUYECKUX 3apsS0B U B3AaUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U IEUCTBHUE JIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKask MHIAYKIIUS.

3aKOH COXpAHEHUS DJICKTPUUECKHUX 3aPsJIOB.

[IpoBOIHUKY U AUBIEKTPUKH.

MonenupoBaHre CUIOBBIX JIMHUWA 3JIEKTPUUECKOTO MOJISL.

M cTOYHUKH TTOCTOSIHHOTO TOKA.

JIeMCTBUA 3JIEKTPUUYECKOrO TOKA.

. DNEKTPUYECKUH TOK B KHUJKOCTH.

. I'a30BBI1 pa3ps.

. I3Mepenure cuibl ToKa aMIepMeTpoM.

. I3mMepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. Peocrar 1 marasuH COpOTHUBIICHUMN.

. BzaumoiericTBuEe NOCTOSHHBIX MAarHUTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MMOJFOCOB MarHuTa.
. MoaennpoBaHrEe MarHUTHBIX ITOJICH TOCTOSIHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MaruuTHoe€ noJjie ToKa. DJIEKTPOMATrHUT.

. JleicTBHE MarHUTHOTO I0JIsI HA IPOBOJIHUK C TOKOM.

. DNEeKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UcciienoBanue siBIICHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

. OnbiTel @apajes.

. 3aBUCHUMOCTh  HAlpaBJI€HUS HUHAYKIMOHHOTO TOKAa OT  YCIOBUH  €ro

BO3HUKHOBEHHS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlavopamoprsie pabomesr u onsiniel.
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OmnBITHI 110 HAOJIOICHUIO DIIEKTPU3ALINN TeTl HHIYKITUEH U TIPU CONTPUKOCHOBEHUH.
HccnenoBanue nelCTBUS SJISKTPUUYECKOTO OISl HA MPOBOJHUKHU U IUAJICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.

W3mepenre u peryaupoBaHue CHIIbI TOKA.

W3mepenue u perympoBaHue HAMPSHKCHHUS.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKa, HWAYIIETO dYepe3 pe3ucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnBITBI, JEMOHCTPUPYIONMIAE 3aBUCHUMOCTh JJICKTPHUYECKOTO COMPOTUBIICHUS
IPOBOJIHUKA OT €T0 JJIMHBI, TUIOIIA/IA MTOTIEPEYHOTO CEYCHHS U MaTepuara.



8. IIpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUNA TTPU MOCIEA0BATEIIbHOM COEAUHEHUN
JBYX PE3UCTOPOB.

9. IIpoBepka npasuia s CHIbI TOKA IIPY NMAPAILICIIBHOM COEIMHEHUN PE3UCTOPOB.

10. Onpenenenue padoThl INEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

12. UccnegqoBanne 3aBUCMMOCTH CHJIBI TOKa, WAYLIETO YEpe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEH.

13. Onpenenenue KII/] narpeBaTens.

14. UccneqoBaHre MarHUTHOTO B3aUMO/JICUCTBUS TIOCTOSHHBIX MAarHUTOB.

15. I3yueHre MarHuTHOIO MOJisi MOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHHH U
pa3ielICHUH.

16. UccnenoBanue AeCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY .

17. ONBITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOAECHCTBHS KaTYIIKU C
TOKOM M MAarHuTa OT CHJIbI TOKA W HAIIPaBJICHUS TOKA B KATYIIIKE.

18. U3yueHne neicTBUsI MAarHUTHOTO TIOJIST HA MIPOBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue u u3ydeHne padoThI JIEKTPOBUTATEIIS.

20. U3mepenue KII/] anekTpoaBUraTeibHONM yCTaHOBKH.

21. OnpITBI  TIO  HWCCIEIOBAHUIO  SIBJICHUS  DJEKTPOMArHUTHOW  WHAYKIHH:

UCCIIENOBAaHUE N3MEHEHUI 3HAYEHUS U HAIIPABIICHUS! MHAYKIIMOHHOT'O TOKA.
9 KVIIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexannueckoe  aBWkeHME.  MarepuanbHas — Touka.  Cucrema  OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOTO JABM)KEHUS. PABHOMEpPHOE MPSIMOIMHENHOE IBUKECHUE.
HepaBHomepHoe npsiMmonuHeitHoe ABMkeHUEe. CpeHsAs 1 MTHOBEHHAs! CKOPOCTh TeJla MpU
HEPABHOMEPHOM JBHKCHUH.

VYckopenne. PaBHOyckOopeHHOE TpsMoiIuHelHOe nBrkeHue. CBOOOIHOE IMajcHHE.
OnbiTel ['anunes.

PaBHoMepHOE ABMKEeHME M0 OKpY>KHOCTU. [lepuos u yactota obpaiienus. JInHeliHas
1 yrioBas cKopocTu. LleHTpocTpeMHUTENBRHOE YCKOPEHHE.

[IepBeiii 3akoH HeroTona. Bropoin 3akoH Hprorona. Tperuit 3akon HreroTona.
[IpuHUMI Cynepno3uMn CHUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHUS CKOJIbKEHUS, CUJIa TPEHUS
MOKOSI, APYTHE BUJIBI TPEHUSI.

Cuiia TSKECTH U 3aKOH BCEMHPHOIO TATOTEHHUS. Y CKOPEHHE CBOOOJHOIO MaJCHUS.
JIBmxenune minaner Bokpyr Comnnima. IlepBasi kocmuueckass ckopoctb. HeBecomocTh u
IIEPErpPy3KHU.

PaBHoBecue maTepuaabHOM TOUKU. AGCOMIOTHO TBEPAOE Teso. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIJIEHHON OChI0 BpaleHus. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Ttena. W3meHeHune wumnyibca. KMmmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.



Mexannueckas paboTra ¥ MOIIHOCTh. PaboTa cuUll TSDKECTH, YHNPYrOCTH, TPEHHS.
CBs13b dHepruu U paboThl. [loTeHNMaNbHAST SHEPTHS TeJa, MOAHSATOTO HaJl TOBEPXHOCTHIO
3emiu. lloreHnmanpHas sHEprus cxkarou npyxkuHel. Kunernueckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTHH.

Mewoncmpanuu.

L.

RIS

9.

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

Habnrogenue MeXaHWYeCKOro JBW)KEHHUS Tela OTHOCHUTENIBHO pas3HbIX Tl
OTCYETA.

CpaBHeHHME ITyTEN U TPACKTOPHM JIBUKEHUS OJHOTO U TOTO K€ TEJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBH>KECHUSL.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habintoienue ABMKEHUS Tesa Mo OKPY>KHOCTH.

HaGntoneHne MexaHMYECKHX SIBICHUH, TMPOUCXOJALIMX B CHUCTEME OTCcuéra
«Temexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JIBMIKEHUM OTHOCHUTEJIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS T€JIa OT MacChl TeJla U ACHCTBYIONIEH HA HETO CHIIBI.
Ha6nronenue paBeHCTBA CUIT IPU B3aUMOJICUCTBUU TElL.

N3MmeHeHue Beca Teia Ipu yCKOPEHHOM JBHKECHUMU.

Ilepenaya ummyJsibca Ipy B3aMMOAECHUCTBUHU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHEe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.

HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHne MEXaHUYECKON AHEPTUU MTPU CBOOOTHOM Ia/IE€HUH.

CoxpaHeHHEe MEXaHWYECKOM HHEPruy MpH JBW)KEHUM Tejla MOJA JEHCTBHEM
IIPYKHUHBI.

Jlavopamoprsie pabomesr u onsiniel.

L.

KoHcTpyrpoBaHue TpakTa JUisl pa3roHa U JAIbHEHIIIEr0 paBHOMEPHOTO JIBHYKCHUS
IapHUKa WA TEIEHKKH.

Omnpenenenre cpeHel CKOPOCTH CKOJBKEHHS OpyCKa WIIM IBYDKCHHS IITIApUKa T10
HaKJIOHHOM IIOCKOCTH.

Omnpenenenre yCKOpeHUs Tela MpU paBHOYCKOPEHHOM JBUYKEHUU TI0 HAKIIOHHOM
TTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKCHUHU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JIBIDKEHHHM 0O€3 HadalbHOUN
CKOPOCTH TIyTH OTHOCSTCS KaK psJiT HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKHA BPEMEHHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JaBJICHUSI.

Omnpenenenre kKodhPUIMEeHTa TPEHUS CKOJIbKEHUS.



8. OmnpeneneHue KECTKOCTH NPYKUHBI.

9. Ompenenenre pabOThl CUJIBI TPEHUS MpPU PABHOMEPHOM JIBIKEHUHM Tea IO
TOPU30HTAIbHON MOBEPXHOCTH.

10. Onpenenenue padboOThI CUJIbI YIIPYTOCTH MPHU MOABbEME Ipy3a C UCIOJIb30BAHUEM
HEMOJIBMXKHOTO U MOABUKHOTO OJIOKOB.
11. MI3y4eHue 3aKk0Ha COXpAaHEHUsI SHEPTUH.
Pa3znen 9. Mexannuyeckue Koy1e0aHUS U BOJIHBI.
Konebarenbnoe paBuxkenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWUW: TEPUOI,
4acToTa, aMILIUTyAa. MateMaTuueckuil U IpyKUHHbIN MasTHUKH. [IpeBpaliienue sHepruu
IpH K0JIe0aTENbHOM JIBUKEHUU.
3aryxatonue KojeOanus. BreiHykIeHHbIE KojeOanus. Pesonanc. MexaHuwdeckue
BOJIHBI. CBOMCTBa MeXaHWYECKUX BOJH. [IpoponpHble M momnepeuyHble BOJHBL. JlJIMHA
BOJIHBI M CKOPOCTh €€ pacnpocTpaHEHHs. MeXaHUYEeCKHE BOJIHBI B TBEPIOM TEJE,
CEHCMUYECKHUE BOJIHBI.
3Byk. I'pomkocTh 3Byka H BbIcOTa TOHAa. OTtpaxeHue 3Byka. WHPpa3Byk u
yIbTPa3BYK.
Heworncmpanuu.
HabGnronenue xonedanuii Te1 Mo ACMCTBUEM CUIIBI TSKECTH U CUIIBI YIIPYTOCTH.
HabGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnroneHnue BbIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpaneHne npo1oiabHBIX U MONEPEYHBIX BOJIH (HA MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30OHAHC.
Aaoopamoprsie pavoomesr u onsimel.
1. OmpexneneHue 4acTOThI U MEPHOa KOoJIeOaHN MaTEMaTHUYECKOr0 MasiTHUKA.
2. OmpenesneHue 4aCTOThI U IEPHUOA KOJIeOaHU NPY>KMHHOTO MasiTHUKA.
WccnenoBanue 3aBUCMMOCTH Meproa KojieOaHU MOJBEUICHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH Tepuojaa KoJieOaHW MNPY>KUHHOTO MAasiTHUKA OT
MAacchl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH NEpHUoAa KojeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT
MAacchl Ipy3a.

6. OmNbIThI, JAEMOHCTPUPYIOIIHE 3aBHUCHUMOCTb MEpHUOJa KOJEOAHUN MNPY>KUHHOTO
MasTHHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOAHOIO NaIeHHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE noJe. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHUTHbIX  BOJH. Illkama  »synekTpoMarHUTHBIX  BOJH.  Mcmonb3oBaHue
ANIEKTPOMATrHUTHBIX BOJH JIJIs COTOBOM CBS3H.

DnekTpomMarHuTHas npupoja ceera. CKopocTs cBeTa. BoaHOBBIE CBOKCTBA CBETA.

Hewoncmpanuu.
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1.
2.

CBOMCTBA 2JIEKTPOMATrHUTHBIX BOJIH.
BosHOBBIE CBOMICTBA CBETA.

Jlavopamoprsie pabomesr u onsiniel.

L.

I/IBY‘IGHI/IG CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IIOMOIIbBIO MOOMIJILHOTO TCJ'IC(bOHa.

Paszpnes 11. CBeToBbIC ABJICHUS.
JIlyueBas mopens cBera. Mcrounukm cBeta. IIpsmosnmHENHOE pacnpoCTpaHEHHE
ceera. 3atMenus Connina u JIynsl. Otpaxenue ceta. [nockoe 3epkasno. 3aKOH OTpaKeHUs

CBCTa.

[Ipenomnenue cBera. 3akoH mpenomieHUs cBeTa. [lolHO€ BHYTpEHHEE OTpaKeHUE
cBerta. Mcnosb30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUUECKUX CBETOBO/IAX.

JIunza. Xox nyueit B nuH3e. OnTuyeckas cucrema (oroanmapara, MUKPOCKOIA H
Teneckomna. ['1a3 kak ontuueckas cucremMa. bim3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oenoro cera B cnektp. OnbiTel HetoToHa. CroskeHHe CIEKTpaIbHBIX
uBeToB. Jlucnepcus cpera.

Memoncmpanuu.
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[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonydenne nzo06pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTtuyeckui CBETOBO/I.

Xox mydei B cOOMpAroIIeil INH3e.

XoJ JIydei B paCCeUBAIOIIECH JIUH3E.

[Tonydenne nzo0pakxeHu ¢ MOMOIIIBIO JIUH3.

[Tpunnun aeiicTBus poToanmnapara, MUKpPOCKONA U TEJIECKOIA.

10. Mopens rnasa.

11. Paznoxxenne 0eoro cBeTa B CEKTP.

12. [lomydyenue Genoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.
Aaoopamoprsie pabdomesr u onsinel.

1.
2.
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HccnenoBanue 3aBUCUMOCTH yTiia OTPAXEHHUSI CBETOBOTO JIy4a OT yIJla MaJeHuUs.
N3ydenne xapakTepuCTHK N300pakeHUs MTPeIMETa B TUIOCKOM 3€pKaie.
WccnenoBanue 3aBUCHMOCTH YIJIa IPEJIOMIIEHUSI CBETOBOTO JIy4a OT yrJia ajAeHUs
Ha TPAHMIIC «BO3TYX—CTEKIIO».

[Tonyuenne nzo0paxeHu ¢ MOMOIILI0 COOMPAIOIIEH JIMH3HI.

Omnpenenenre HOKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIEH TUH3HI.
OnbITHI 110 Pa3IoKEHUIO OEJIOro CBETa B CIEKTP.

OnbITHl IO BOCHPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3 IIBETOBBIC
(UIBTPBHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.
Onwitel  Pezepdopna u mmanetapHas wmojenb artomMa. Moxens atoma  bopa.
Hcnyckanue u norsoueHue ceeta aroMoM. KBaHThI. JInHe4aThIe CIIEKTPHI.



PannoaktuBHOCTh. Anb(a, OeTa- u ramma-uznyudeHus. CTpOeHHE aTOMHOIO siJpa.
Hyxnonnas moaens aromuoro sigpa. M3oronel. PannoaktuBHble npesBpamenus. [lepuon
MOJIypacrajia aTOMHBIX SIAEP.

AnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MACCOBOTO YUCEIN. DHEPTHs
CBSI3M aTOMHBIX sanep. CBA3b MacChl U dHEpPruu. Peakuuum cuHTE3a W JEJICHUs SsJep.
Ncrounnkm sneprun ConHua u 3BE31.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYEHUN HA )KUBBIE OPTraHU3MBI.

Mewoncmpanuu.

CrekTpbl U3Ty4YEHUS ¥ TTOTJIOIICHUS.

CnekTpsl pa3auyHbIX Ta30B.

CnekTtp BoJOpO/IA.

Ha6nronenue TpekoB B kamepe Bunibcona.

Pabora cuéTunka HOHM3UPYIOIINUX U3ITYUCHUH.

Peructpanus uzinydyeHus: NpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

./Ydﬁﬂpamopﬂble  PaAOOmbL U ONbINIbL.

1. HaGmroneHne CIIIONIHBIX U TUHEHYATHIX CIICKTPOB U3TyUCHUS.

2. HccnegoBaHue TPEKOB: U3MEPEHHE SHEPIHMM YACTHULBI 10 TOPMO3HOMY MYTH (MO

dboTorpadusam).

3. V3MmepeHue paiuoakTUBHOTO (oHa.

IHoBTOpHUTEIBbHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000MAOMNYA MOAYAh TPEIHA3HAYCH [JII CHUCTEeMaTH3allud |
000011IeHHs] TPEIMETHOTO COJIEPKaHUSI U OIbITa ACSATEIBHOCTH, MPUOOPETEHHOTO MpHU
W3YYEHUH BCEro Kypca (u3uku, a Takke I TOATOTOBKM K  OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHy M0 (PU3MKe Il 00y4yaroImuXcsi, BEIOpABIIMX 3TOT y4eOHbBIN
MPEIMET.

[Ipy wW3ydYeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUBI
NESTEILHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCA JIOCTHDKEHHE TMPEIMETHBIX H
MEeTanpeaIMETHBIX TJTAHUPYEMBIX pe3yJIbTATOB oOyueHusl, dbopmupyercs
€CTECTBEHHOHAYy4YHasi TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB UCCIICIOBAHUS SIBICHUN
IPUPOABI U TEXHHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATh (DM3UYECKUE SBICHUS, TPUMEHSIS
MOJIyYEHHbIE 3HAHUS, PEIIaTh 3a/1a4l, B TOM YHCJI€ KAUYECTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMNMATBHO AESATEIBHOCTHBIN XapakTep AAHHOTO pa3liesla pealu3yercs 3a CUET
TOTO, YTO O0yYarOUIMEeCcs BHIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEAJiaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUYECKUE

I e

SIBJICHHS B OKPY>KaIOLIEH IPUPOIE U ITOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAYUYHBIE METOJIbI MCCIIEIOBaHUA (PU3NYECKUX SBJICHUN, B TOM YHCIIC
JUIS1 IPOBEPKU TUMOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAyYHbIE OCHOBBI Ha00JIe€ BaXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOIOTUMH,
HanpuMep, MPaKTUYECKOr0 MCIIOIb30BaHMS PA3JIMYHBIX HCTOYHUKOB YHEPIMU HA OCHOBE
3aKOHA NIPEBPAILICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPIUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUASA

N3ydenne (pu3nky Ha ypoBHE OCHOBHOTO OOINEro oOpa3oBaHHUs HAIpaBJICHO Ha

JNOCTH)KEHUE JIMYHOCTHBIX, METANpPEIMETHbIX U MPEAMETHBIX 00pa3oBaTeNbHbBIX
pe3ynbTaTOB.

B pesynbpraTe u3ydeHuss (pU3UKM HA YPOBHE OCHOBHOrO OOINEro 0Opa3oBaHUs Yy

obOyuarorerocs OyayT copMHPOBAaHBI CIICTYIOMINE JIMYHOCTHBIE PE3YIbTAaThl B YaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUSA:

- TPOSIBJIEHWE HMHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nuecKoil HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(U3UKOB;

2) rpaaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTHBHOMY YyYacTHIO B OOCYXJIEHHWU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM TPUMEHECHHUEM JTIOCTHKCHUN (PU3HUKH,
- OCO3HAHUE BAXKHOCTU MOPAIBHO-3TUYECKUX MTPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTIPHUATHE OCTCTHYECKHX KadecTB (DM3MYECKOW HAyKu: €€ TapMOHHYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

- OCO3HAaHHE IIEHHOCTH (HU3UYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BaXKHEHIIIEH COCTABIAIOLIECH KYIbTYPHI;

-  pa3BUTHE HAy4dyHOU JIFOOO3HATENBHOCTH, WHTEpPECAa K HCCIEeN0BATEIHLCKON
NEeATENbHOCTH;

5) popmupoBaHus KyJbTYPHbI 310POBbS H IMOIMOHAJIBHOTO 0J1ATONOJYyYHA:

- OCO3HaHME IIEHHOCTH 0€301acHOro o0pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXHOCTH TMpaBW OE30MaCHOI0 TMOBEJAEHUsSI HAa TPAHCIOpPTE, Ha J0oporax, C
AIEKTPUUYECKUM U TEILJIOBBIM 000PYA0BAaHUEM B JIOMAIIIHUX YCIOBUSAX;

- c(OpMHUPOBAHHOCTh HaBbIKa pedyieKCHH, MPU3HAHHUE CBOETO MpaBa Ha OUIMOKY U
TaKOT0 € MpaBa y JAPYroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AaKTUBHOE YYacTH€ B PEIICHUU TMPaKTUYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeNbHONM OpraHu3alli, ropojia, Kpasl) TEXHOJOTUYECKOM M COIMaIbHOMN
HAIPaBJICHHOCTH, TPEOYIOIMINX B TOM YUCIE U (PU3NUECKUX 3HAHUIA,

- HIHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPOQECCHid, CBI3aHHBIX ¢ (PUBUKOIA;

7) 3K0JOrH4eCKOro BOCIMTAHMSA

- OpUEHTAIlMsl Ha MPUMEHEHUE (PU3NUECKUX 3HAHUU JUIS pelIieHus 3a7ady B 00JiacTH
OKpYy>Xalolllel cpelbl, I[UIAHUPOBAHUS TMOCTYIIKOB U OIEHKM MX BO3MOXHBIX
MOCJICICTBUH JIJIL OKPY KAIOLIEH CPEbI;



® - OCO3HAHME II00ATBHOTO XapaKTepa SKOJIOIMYECKUX MPOOIeM U MyTeH UX pelieHus;

e §) aganTauuM K M3MEHSIOLIUMCH YCJIOBUAM COUMAIBHON M NPUPOIHOM Cpeabl:

® - TOTPeOHOCTh BO B3aMMOJAEWCTBUU IPH BBHIMOJIHEHUHM HCCIEIOBAaHUN U IMPOEKTOB
(u3nyeCcKoil HallpaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM APYTHUX;

® - [IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€PE3 NPAKTUUECKYIO IEATEIBHOCTD;

® - MOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (HOpMYyIUPOBATh UJEH,
HOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;

® - OCO3HaHME JEPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 007aCTH (YU3HKHY;

® - [UIAHUPOBAHUE CBOETO PA3BUTHS B NPUOOPETEHUHU HOBBIX (PU3HMUECKUX 3HAHUM;

® - CTpEMJICHME aHAJW3UpPOBaTb U BBIABIATH B3aUMOCBSI3M IPHUPOABI, OOLIeCTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

® - OIICHKA CBOMX JECHCTBUHM C Y4YETOM BIIMSHUSA Ha OKPYKAIOLIYIO CpPEeLy, BO3MOKHBIX
r7100aIbHBIX MTOCIEICTBUM.

METAINPEAMETHBIE PE3YJIbTATDI

B pesynbraTre ocBOEHHS TMporpamMMbl MO (PU3WKE HA yYPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuarorierocsi OyayT chOpMHpPOBaHbI MeTanmpeaMeTHbIE Pe3yabTaThl,
BKJTIOUAIONINE MTO3HABATEIIbHBIC YHUBEpPCaIbHbIC YUCOHBIC NCHCTBHSI, KOMMYHUKATHBHBIE
YHUBEPCAIbHBIC yUeOHBIC ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHH

ba3oBble Jjoruueckue 1eMCTBHUA:
® BBISABISATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUN);
® YCTaHABJIMBATH CYIIECTBCHHBIM MpHU3HAK KiIacCU(PUKAIMK, OCHOBAHHUS IS
000011IeHNS U CpaBHEHUS,
® BBHISABISATH 3aKOHOMEPHOCTU U TMPOTUBOPEUUSI B paccMaTpuBaeMbIx (hakTax,
JAHHBIX ¥ HAOIFOJACHUSX, OTHOCSIITUXCS K PU3HUCCKUM SIBJICHUSM;
® BBISABISATH NPUUYUHHO-CIICICTBEHHBIE CBSI3U MPU U3YYEHUU (PU3UUYECKUX SIBJICHUN U
MPOIIECCOB, JI€JaTh BBIBOJBI C UCIIOIb30BAHUEM JECNYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3SX (PU3NUECKUX BEJINYNH;
® CaMOCTOSITEILHO BBIOMpATh CHOCOO pelieHus y4eOHoW du3nueckoil 3amauu
(cpaBHEHHE HECKOJIbKUX BapHaHTOB PEIICHHUsI, BBIOOp HamOoJiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble ucciiegoBarTe/bCKHE A€iCTBUSA:
® ICIOJIb30BaTh BOMPOCHI KaK UCCIEOBATENbCKUI HHCTPYMEHT MMO3HAHUS,
® TMPOBOJUTH IO CAMOCTOSTEIBLHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOKHBIHN
(bU3UYECKHI DKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0BAaHNE (PU3UUECKOTO SIBJICHUS;



® OIICHMBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTH MH(POPMAIIHIO, MOJIYYCHHYIO B
XO0/JI€ UCCJIEIOBAHUS WII DKCTIEPUMEHTA;

® CaMOCTOSITENIBHO (POPMYIHPOBAaTH OOOOIIEHHWS ¥ BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

® TIPOrHO3MPOBATh BO3MOXKHOE JalibHEHIIEe pa3BUTHE (PU3NUECKUX IMPOIIECCOB, a
TAaK)KE€ BBIIBUTATh MPEATONOKECHHS 00 WX pPa3BUTHHM B HOBBIX YCJIOBHSX U
KOHTEKCTaXx.

PaGora ¢ unpopmanmeii:

® TIPUMEHATH Pa3TUYHBIC METOJbI, HHCTPYMEHTHI U 3alpOCHI PU TTOWCKE U 0TOOpe
uHbOpMAIIMK WM JaHHBIX C YYETOM TPENJIOKCHHOW yueOHOUW (u3ndyeckoi
3a/1auu;

® AHAIM3UPOBATh, CHCTEMATU3MPOBATh M  HUHTEPIPETHPOBATH HHPOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

® CaMOCTOSITENIbHO BHIOMPATHh ONTUMANIbHYIO (POpMY MpecTaBieHuss HHPOpMaLUU U
WLTIOCTPUPOBATH PEIIaeMbIE 33a4l HECIOKHBIMHU CXEMaMHU, TuarpaMMaMu, HHON
rpaduKoit 1 ©X KOMOWHAIIASMH.

KoMMmyHuKkaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBHA:

e B x0j/¢ 00CYyXJeHUsI yueOHOro Marepuasa, pe3yJibTaToB Ja00opaTOpHBbIX paboT U
IPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOIl TEeMbl M BBICKA3bIBATh
ujey, HalleJICHHbIE Ha pEIIeHUE 3aJaud M TOJJepXKaHue OJaroxenarelIbHOCTH
OOIIIEHNS;

® CONOCTABJISITH CBOM CYXXIEHUS C CYXICHHUSIMH JIPYTHX YYaCTHUKOB JHAJIOTA,
0oOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

® BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

® [yOJUYHO TIPEJCTABIATH PE3YJIbTAaThl BBIMOJHEHHOTO (DU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

® [IOHMMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAITBHOU
paboThI MpU PEIICHUH KOHKPETHOM (PU3NYECKON TPOOIEMBI;

® T[IPUHUMATH IEJTU COBMECTHOM JESITEILHOCTH, OPTraHW30BHIBATH JIEHCTBUS MO €6
JOCTIDKCHUIO:  PaCIpedesiaTh pOJIM, OOCYXIaTh TMPOLECCHl H  PEe3yiabTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

® BBIMOJHATH CBOIO YacTh paOOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJibTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JICHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

® OIICHWBATh KayeCTBO CBOETO BKJIaga B OOHIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOICHCTBHSL.

PeryisiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUA

Camoopranusanus:



BBISIBJISITH NMPOOJIEMbl B JKU3HEHHBIX U Y4YEOHBIX CUTYalUAX, TPEOYIOIIUX s
pelieHus (pU3NYECKUX 3HaAHU;

OPUEHTHUPOBATHCS B PA3IMYHBIX NOAX0/1aX NPUHATHUS PEelICeHUN (MHIUBUIYAIbHOE,
NPUHATHE PEIIEHUs B TPYIIIE, IPUHATUE PEIIEHUN TPYIIIOi);

CaMOCTOATENIbHO COCTaBJIATh AJTOPUTM pelieHus: (U3NYeCcKOU 3a1aun WM IJ1aHa
UCCJIEIOBAHUS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MPEIaraéMble BapUaHThl PELLICHMIA;

JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpO.ﬂL, 3MO]_[I/IOH3.]1]>HBII7[ HHTEJJICKT.

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIpeJiarath IIaH €€ N3MEHEHHUS;
OOBSICHSITh MPUYUHBI JOCTUKEHUS (HEIOCTUKEHHS) PE3yJbTaTOB JEATEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATECIBHOCTh (B TOM YHCJI€ B XOJI BBIINOJIHEHUS
(U3HYECKOTO0 WMCCIENOBAaHMS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
WU3MEHHBIINXCS CUTYaIlMH, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YbTATA LIETU U YCIOBUSIM,;

CTaBUTh ce0si HA MECTO JIPYroro 4YejlioBeKa B XOJE Clopa WM JUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY IPyIoro;

pU3HABAaTh CBOE MPaBO HA OMIMOKY MpU pEmieHHH (PU3UYSCKUX 3a7ad WU B
YTBEPKACHUAX HA HAYYHbIE TEMbI U TAKOE K€ MPAaBO APYroro.

IHPEAMETHBIE PE3YJ/IbTATDBI

K koHuy oOyuenus B 7 KJjiacce NpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHS: (PU3NYECKHE W XMMHYECKHUE SIBICHUS, HAOJII0JEHUE,
AKCIEPUMEHT, MOJIeNIb, TUIOTE3a, E€IUHUIBI (UBUYECKUX BEJIUYUH, aTOM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BelecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JIBI)KEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIUHENHOE),
TpaeKTOpHUsi, PaBHOJCUCTBYIOMIAs Cuia, AepopManus (yrnpyras, riiacTuyeckas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

paznuyath sBieHus (quddys3us, TEmIoBOe JBIKEHWE YACTHI[ BEIIECTBa,
PaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JIBUKEHUE, NHEPLIHS, B3AUMOICICTBHE
T€Jl, PaBHOBECHME TBEPHABIX TEJI C 3aKPEIUIEHHOM OCBhIO BpallleHUs, Iepeaada
JaBJICHUs] TBEPIBIMU TEJIaMU, KUJKOCTSIMU M Ta3amu, artMoc(epHoe AaBieHHUeE,
IJIaBaHWE TeJ, NpPEeBpalleHUsS MEXaHMYECKOM HSHEPruu) MO OMNHUCAHUI0 UX
XapaKTEepPHbIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX JAHHOE
busnUecKoe SABICHHUE;

pacmo3HaBaTh TPOSBICHUE HW3YYCHHBIX (U3MUECKUX SBICHUH B OKPYKAIOIIEM
MHUpE, B TOM 4YHUCJIE (PU3NYECKHE SIBICHUS B TMPHUPOJE: MPUMEPHI JIBUKECHUS C



Pa3JIMYHBIMHA CKOPOCTSAMHU B )KMBOM U HEXXUBOU IIPUPOJIE, JEUCTBUE CUIIBI TPEHUS B
OpUpoJie M TEXHHUKE, BIMSHHE aTMOC(EpPHOro NaBICHHUS HAa KXUBOM OpraHU3M,
IUTaBaHUE pbIO, phIYaru B TEJI€ Y€JIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO
3aja4y B y4eOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (PU3HAKU) (PU3UUECKUX
SIBJICHU;

ONUCHIBATh M3Y4YEHHBbIE CBOMCTBA Tel W (U3NYECKUE SBJICHUS, HCIOIb3Ys
¢u3nyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BPEMs, IIYTh,
CKOPOCTb, CpPEIHSAsI CKOPOCTh, CHJIa YIPYTrOCTH, CWJIA TSKECTH, BEC Tena, Chja
TpeHUs, JaBiieHHe (TBEPAOro Tena, JKUIKOCTH, Ta3a), BBITAJIKUBAIOUIAs CHIIA,
MeXaHW4yecKkass padoTa, MOIIHOCTh, IJIEUO CHJIbI, MOMEHT CHJbI, KO3((UIHEHT
IIOJIE3HOTO JIEWCTBHSI MEXAHM3MOB, KMHETHYECKAsl W IOTEHLUAJIbHAs DHEPIHUs),
OpU OINKCAHUU MPABWIBHO TPAKTOBaThb (U3MUECKUNA CMBICH HCIHOJIb3YEMBIX
BEJIUYMH, HUX OO0O3HAYEHUS M E€OUHULBI (PU3NYECKUX BEJIMYMH, HAXOIUTh
(GopMyIbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMUYMHAMU, CTPOUTH I'paUKH U3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;
XapaKTepHU30BaTh CBOWMCTBA Tell, (PU3NYECKUE SIBJICHUS U TMPOIECCHI, UCIOIb3YS
npaBuWiia CJIOXKEHHS Ccuil (BIOJIb OAHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxHMeJla, IPaBUJIO paBHOBecUsl pblyara (0JI0Ka), «30J0TOE€ IPaBHUIION»
MEXaHUKHU, 3aKOH COXPAHEHUsS MEXaHWYECKOW DHEPruH, IPHU DOTOM J1aBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTUYeCcKoe
BBIPaXKEHUE;

OOBSCHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TE€d, B TOM YHUCIE U B
KOHTEKCTE CUTyalUuld MPAKTUKOOPHUEHTUPOBAHHOIO  XapakKTepa: BbIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE U3 1—2 JIOTMYECKHUX I1aroB
c onopoii Ha 1-2 U3y4eHHBIX CBOMCTBA PUBNUECKUX SABICHUH, PU3NIECKIX 3aKOHA
WU 3aKOHOMEPHOCTH;

pemiatb pacyéTHble 3aAaud B 1—2 NEHCTBUSA, WCIONB3YS 3aKOHBI U (HOPMYJIBI,
CBA3BIBAIOIIME (DU3UYECKHE BEJIIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHS 3aJayu
3aMUChIBaTh KPATKOE yCIOBUE, MOACTABIATH (PU3MUECKUE BETUUUHBI B POPMYJIBI U
IPOBOJUTH PACUETHI, HAXOJAUTH CIIPABOYHbIE TaHHbIE, HEOOXOUMBIE JJIs1 PELLIECHUS
3a/1a4, OLIEHUBATh PEATTMCTUYHOCTD MOTYYEHHON (PU3NUECKON BETMUUHBI,
pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh NpPU MOMOIIU (PUINYECKUX
METOJ0B, B OIIMCAaHUU HCCIEIOBAHMS BBIACIATH IPOBEPIEMOE IPEANOI0KEHUE
(rumnoTes3y), pa3auvaTb U MHTEPHPETUPOBATH MOJYUYECHHBIH pe3yJbTaT, HAXOAUTh
OIIMOKH B XO/I€ OIbITA, I€JaTh BBIBOJIBI 10 €0 pe3yjbTaTaMm;

IPOBOJUTH OMBITHI MO HAOJIONEHUIO (U3UUECKUX SIBICHUA WM (DU3HMUECKHUX
CBOMCTB Tei: (opMyIHpoBaTh MPOBEpPAEMbIE NPEANONOKEHUs, CcoOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO O00OpYJIOBaHHUSA, 3alUChiBaTh XOJ ONbITa U
(dopMyIUpOBaTH BHIBOJIBI;



BBITOJIHATD MPSIMble U3MEPEHUSI PACCTOSHUS, BPEMEHH, MaCChl Tela, 00bEMa, CUIIbI
U TEeMIlepaTypbl C MHCIOJb30BAHUEM aHAJIOrOBBIX M LUQPOBBIX MPHOOPOB,
3aMyChIBaTh MOKAa3aHUs MPUOOPOB € YUETOM 3aJJaHHON aOCOTIOTHON MOTPEIIHOCTH
U3MEPEHUM;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETMUMHBI OT JPYTroi
C WCIIOJIb30BAHMEM TIPSAMBIX HU3MEPEHUH (3aBUCHUMOCTH TyTH pPaBHOMEPHO
JBWOKYIIETOCS Tella OT BPEMEHHU JBIIKCHHUS Tella, CHIIbI TPEHHS CKOJBKEHHUS OT
Beca Tena, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U HE3aBUCUMOCTU CHIIBI
TPEHUs OT IUIOUIAJAM CONPHUKOCHOBEHUS TEN, CHUJIbl YHPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpYyKEHHOM 4YacTU Teiaa U OT
IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJ0, YCIOBUH IJIABAHMS TE€J, YCIOBUM PABHOBECHUS pbluara
u OJIOKOB), y4acTBOBAaTh B IUIAHMPOBAHHHM Y4e€OHOTO HCCIEIOBaHUS, COOMpATh
YCTAaHOBKY W  BBIIOJHATh HW3MEPEHUs, CIEAys MPEeIVIOKEHHOMY IUIaHy,
(uKCHUpOBaTh PE3yibTATHI IOJYYEHHOM 3aBUCUMOCTH (PM3MUYECKHUX BEIUYMH B
BUJIC TIPEAJIOKEHHBIX TaONHII W TpapuKOB, NENaTh BBIBOJBI IO pE3yJbTaTaM
UCCJIEI0BAHMSI;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYMH (IIOTHOCTH BEILECTBA
KUJAKOCTH W TBEPAOrO Tejla, CHUJla TPEHUS CKOJBXKEHUS, HaBJICHUE BO31yXa,
BBITAIKMBAIOIIAs. CWJIA, JIEWCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTb TEIIO,
KOO(QOUIUEHT  TOJIE3HOr0  JCHCTBUSL  MPOCTBHIX  MEXaHU3MOB),  CJenys
OPEUIOKEHHOM  WHCTPYKLMU: TPU  BBIIOJHEHUM  HM3MEPEHUH  coOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIISTH 3HAUCHNE UCKOMOMW BEJIMYMHBI,
coOMIoaTh MpaBWiIa TEXHUKH Oe30macHOCTH Hpu padboTe ¢ JabopaTopHBIM
000py10BaHUEM;

yKa3bIBaTh MPHUHIMUIBI JCUCTBUA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JWUHAMOMETD, COOOINAIIIMECs COCyabl, OapomeTp, pbIyar,
HOJIBUYKHBINA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPHUHIIUIBI ACHCTBHUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIE: MOALIUITHUKHA, YCTPOUCTBO
BOJIONIPOBO/IA, TUJPABIUYECKUN TIPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOMH
HAacoc, apeoMeTp), MCMOib3ys 3HAHUS O CBOMCTBAaX (PU3NYECKUX SBICHUN U
HeoOXoauMble (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpPUMEpHl (HAXOAUTh HHPOPMAIMIO O MpUMepax) MPAKTHUECKOIro
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEJHEBHOM KU3HU IJIsl 0OeCIeueHUs
0e30macHOCTH MpU OOpallleHHH C MpUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3/J0pPOBbS U COOJIIOJCHHS HOPM 3KOJIOTMYECKOrO TOBEICHHS B
OKPY’KaroIen Cpee;

OCYIIECTBIISATH OTOOp MCTOUYHMKOB MH(popmanmu B MIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOMIMXCS 3HAHUW U TMYTEM



CpPaBHEHMS PA3IUYHBIX MCTOYHUKOB BBIICIATH UH(POPMAIUIO, KOTOpas SBIISIETCS
IPOTUBOPEYHBON MITH MOXKET OBITh HEIOCTOBEPHOM;

UCIIOb30BaTh TMPU BBIMOJHEHUM YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISPHYIO
auTepaTypy (GU3HUYECKOro COAECPKAHUS, CIPABOUYHBIC MaTepUalibl, PECYpPChl CETH
WNurtepuer, Bnanerb NpuUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(pOpMaIu U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC KPAaTKHE MUChbMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
2-3 uCTOYHUKOB HHPOpMaUU (PU3NIECKOTO CONECPKAHUS, B TOM YUCIIE TTYOTMIHO
Jenath KpaTKHe COOOIICHHS O pe3yjibTaTaXx MPOEKTOB WM  y4eOHBIX
WCCIICIOBAaHUM, TPU ATOM TPAMOTHO HMCIIOJIB30BATh W3YYEHHBI MOHSITUHHBIN
amnrmapar Kypca (pu3uKu, COPOBOXK/IaTh BRICTYTUICHUE TIPE3CHTAIUEH;

OpU  BBITIOJIHEHWH yYE€OHBIX TPOCKTOB W  MCCIENOBAHUN  pacTIpenensTh
00s13aHHOCTH B TPYMIIE€ B COOTBETCTBUM C MOCTABJICHHBIMH 3aJa4aMHU, CJICIUTH 3a
BBITIOJTHEHUEM TIUIaHa JCHCTBUM, aJI€KBAaTHO OILICHUBATh COOCTBEHHBIN BKJIaJd B
NEATENbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBHUE,
YUYUTBIBASI MHEHUE OKPYKAIOIINX.

K koHmy oOyuenus B 8 kJiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE AaTOMOB
U MOJIEKYJI, arperaTHble COCTOSHUSI BEIECTBA, KPUCTAIIMYECKHE U aMOp(HbIE
TEJa, HACBILICHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTh BO3/yXa, TEMIIEparypa,
BHYTPEHHSISI SHEPTUsl, TEIJIOBOUM JIBUTATENb, 3JIEMEHTAPHbBIN SJIEKTPUUECKUM 3aps/,
ANEKTPUUECKOE T0JI€, MPOBOJAHUKU U JAUDJIEKTPUKH, IOCTOSIHHBIM 3JIEKTPUUYECKUN
TOK, MarHUTHOE I10JIE;

pa3ianyath sBJIECHUA (TEIUIOBOE pacIIMPEHHE U CxKaTHe, TEIJIoNepeaaya, TEIIOBOE
paBHOBECHE, CMauyMBaHUE, KANWUISPHBIE SBJICHUS, HCIAPEHUE, KOHJEHCALWs,
IUTABJIEHWE, KpUCTaUIM3alusl  (OTBEpAEBaHUE), KWIIEHHE, TeIlonepenaya
(TEeIIONpPOBOJHOCTb, KOHBEKIHS, U3JyYEHHE), AIIEKTPHU3ALUS Tel,
B3aUMOJEMCTBHE 3aps 0B, JEHCTBUS JIEKTPUUIECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJICICTBHE MArHUTOB, IEWCTBHE MArHUTHOTO MOJIsl HA MPOBOJAHUK C TOKOM,
AJIEKTPOMArHUTHAs HMHAYKLHS) MO ONUCAHUIO MX XapaKTepHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIUX JaHHOE (PUIUUECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE HM3YYECHHBIX (DU3MYECKUX SIBIECHUH B OKpPYXKaIOLIEM
MUpE, B TOM YHuCIlie GU3NYECKUE SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKCHHUE U
KallWUISIPHBIE SIBJIEHUS B NPUPOJE, KPUCTAUIBI B IpHUpoae, u3iydueHue CoiHua,
3aMep3aHue BOJ0EMOB, MOpCKHe OpHU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SBJIEHUS B arMocdepe, 3JIEeKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHOE 1oJie 3eMiid, APeid MoIar0COB, pOJIb MATHUTHOTO MOJIS JJI KU3HU Ha
3emile, TOJIIPHOE CHSIHUE, NPU 3TOM IMEPEBOAMTH IMPAKTHUECKYIO 3a7ady B
yueOHY10, BBIICIISAT CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;



® ONUCHIBATH M3YYCHHBIC CBOWCTBA Tel W (PU3UYECKHE SIBJICHHS, WCIOIb3YS
dbu3nuecknue BEIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEPIusi, KOJUYECTBO
TEIJIOThI, yJedbHasl TEIIOEMKOCTh BEIIECTBA, YJEIbHas TEIUIoTa IUIaBJICHUS,
yAelibHas TeIuloTa MapooOpa3oBaHuUs, YAEJbHAas TEIUIOTa CrOpaHHsl TOIUIMBA,
Kod(h(DHUIMEHT TMOJE3HOTO JEHCTBUSA TEIJIOBOM MAIIWHBI, OTHOCUTEIbHAS
BIIQXXHOCTh BO3/lyXa, OJIEKTPUYECKUM 3apsii, CUJa TOKa, DIIEKTPUUYECKOE
HanpsHKeHUe, CONMPOTUBIIEHUE MTPOBOJIHUKA, YACIbHOE COMPOTUBICHUE BEIIECTBA,
paboTa ¥ MOIIMHOCTh JJIEKTPUYECKOTO TOKa), NpPU OMUCAHUHU MPABUIBHO
TpakToBaTh (PU3UMYECKUM CMBICT MCIHOJIB3YEMbBIX BEJIMYMH, OOO3HAYEHUS U
eAUHUIBI (U3MUECKUX BEIMYMH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIONINE TAHHYIO
(bu3HUECKYI0 BEIMYUHY C JIPYTMMH BEIMYUHAMH, CTPOUTH TpadUKu M3yUEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJINYMNH;

® XapaKTEpPHW30BaTh CBOWCTBA TeN, (PU3NUYECKHUE SIBJICHUS U TMPOIECCHI, UCIIOIb3YS
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU CTPOEHHUS BEIIECTBA,
OPUHIMI CYNEPHO3UIMU ToJiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsana, 3akoH OMa JJid yyacTka 1enu, 3akoH Jlxoynsa—JleHna, 3aKkoH coXxpaHeHus
SHEPTUH, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alUCHIBATH €TO
MaTeMaTU4eCKOE BbIPAXKEHUE;

® OOBSACHIATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalun MPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 TOTUYECKHX IIaroB ¢
ornopoit Ha 1—2 U3y4eHHbIX CBOMCTBA (PU3UUECKUX SIBJICHUH, GPU3HMUECKUX 3aKOHOB
WJIH 3aKOHOMEPHOCTEH;

e pemiath pacy€THBIC 3a7aud B 2—3 JEHCTBUSA, WCIIONB3YS 3aKOHBI U (HOPMYJIBI,
CBs3BIBaIONME (DU3UYECKHE BEJIIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3aJlayu
3aMKChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JUIS pELIeHUs
3a7auM, BBIOUpATh 3aKOHBI W (OPMYJBI, HEOOXOIUMBIE [JIsi €€ pelIeHus,
IPOBOJUTH PACUEThl U CPABHUBATH MOJYYCHHOE 3HAYCHHE (DU3HMUCCKOU BEITMUUHBI
C U3BECTHBIMU JJAHHBIMU,;

® pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIU (HUINYECKUX
METOJIOB, UCIIOJb3ys OINHUCAHUE HCCIEIOBaHUS, BBIICISITh IPOBEPSEMOE
NPEANOJIOAKEHNUE, OLIEHUBATh IPABUIILHOCTD MOPSAKA MPOBEICHUS UCCIIEA0BaHUA,
JIeNaTh BBIBOJIBI;

® TMPOBOJUTH ONBITHI TO HAOMIOAEHUIO (PU3NYECKUX SBICHUNW WM (U3HUECKUX
CBOWCTB TeNl (KaNWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JIaBJICHUS BO3AyXa OT €ro
o0BEMa, TeMmIiepaTypbl, CKOPOCTH TIpollecca OCThIBAaHUSI W HarpeBaHusi MpHU
U3Iy4eHUH OT LBeTa M3Jyyaroliei (MOrJomarieil) mOBEepXHOCTH, CKOPOCTh
UCIIApEHUs] BOJbI OT TEMIIEPATYPhl KUIKOCTU M IUIOMIAJAN €€ TMOBEPXHOCTH,
AIEKTpU3AMs Tl U B3aUMOJECHCTBHUE ANEKTPUUECKUX 3apsI0B, B3aUMOJICUCTBUE
MOCTOSTHHBIX MarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB,
JENCTBUSA MArHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,



CBOMCTBA 3JIEKTPOJIBUraTeNsl MMOCTOSIHHOTO TOKA): (POPMYJIUPOBATH MPOBEPSEMbIE
OPEINONIOKEHUs, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyA0BaHuS,
OIUCHIBATh XOJ1 ONbITa U (POPMYIHUPOBATH BHIBOJBL;

BBINIOJIHATD TNPSIMbIE M3MEPEHUs TEMIEpPATypbl, OTHOCUTEIIbHOW BIIA)KHOCTH
BO3/lyXa, CWJIbl TOKA, HAIPSDKEHUS! C MCIOJIb30BAHUEM aHAJIOrOBBIX MPUOOPOB U
JaTYNKOB (PU3UYECKUX BEJIMYMH, CPAaBHMBATh PE3yJIbTaThl U3MEPEHUM ¢ yu&ToM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAaHNE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYHHBI OT JPYTroi
C HCIOJNBb30BAaHWEM MPAMBIX H3MEPEHHMH (3aBHCHUMOCTH  COIPOTHBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJM IONEPEYHOIO CEYECHMsSI U YJIEIbHOIO
CONMPOTHUBJICHUS BEILIECTBA MPOBOJAHKUKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOAHMUK,
OT HAaNpsOKEHUS Ha TMPOBOJHHMKE, MCCIEIOBAHUE IIOCIIEI0BATEIbHOTO U
NapaJiyIeIbHOTO  COEIMHEHUHA IPOBOJHMKOB): IUIAHUPOBATH  MCCIIEOBAHUE,
coOupaTh YCTAaHOBKY U BBINOJHATh U3MEPEHUS, CIENys MPENIOKEHHOMY IUJIaHy,
(uKCHUPOBATH Pe3yNbTaThl IOJYUYEHHOW 3aBUCUMOCTHU B BUJE TaOIMIl U TpadUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM MCCIIEOBAHUS;

OPOBOJUTh  KOCBEHHbIE  M3MEpPEHUs  (U3NYECKUX  BeIMUMH  (yAeJabHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHBIICHHE IPOBOJHUKA, padOTa M MOIIHOCTb
ANEKTPUUECKOr0 TOKA): MIAHUPOBATh U3MEPEHUS, COOMPATHh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIEIysl NpPEeMIOKCHHOW MHCTPYKUUHU, W BBIYUCIATH 3HAYEHUE
BEJIMYMHBL;

coOno/IaTh MpaBuja TEXHUKM O€30MacHOCTH Mpu padore ¢ JabopaTOPHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHLMUIIBI ACHCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONMOPOW HA MX OMUCAHUs (B TOM YHCIIE: CUCTEMA OTOILJIEHUS JOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIEPMETP, BOJBTMETP, CUETUMK JIEKTPUUECKOU
SHEPrUH, 3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI
(mpuMepsI), ANEKTPUUECKUE TPETOXPAHNUTEH, JJIEKTPOMArHUT, 3J1E€KTPOIBUTaTEIb
IOCTOSTHHOT'O TOKA), MCIOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUH U
HE0OX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUUECKHE YCTPOWCTBA U U3MEPHUTENbHbBIE IPUOOPHI 1O
CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KMIKOCTHBIH TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO CrOpPaHUsl, 3JIEKTPOCKOIL,
peocTar), COCTABJISATh CXEMbl AJIEKTPUUECKUX LENell C MocaedoBaTeNIbHbIM U
napajuieIbHbIM COEIMHEHUEM JIIEMEHTOB, pa3jnyas YCIOBHbIE OO0O3HAYEHUS
AJIEMEHTOB 2JIEKTPUYECKUX LIENEH;

OPUBOJUTH NpUMEPbl (HAXOAUTh HH(OpPMALMIO O MpPUMEpPax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWU B MOBCETHEBHOW KH3HU ISl O0OecreueHus
0€30MacHOCTH MpU OOpalleHUu ¢ MPUOOpPAMHM M TEXHUYECKUMH YCTPOWCTBaMHU,



COXpaHEHUSI 3J0pPOBbsI W COOJIOJICHUS HOPM SKOJOTHMYECKOrO TOBEACHUSA B
OKPYXaroUen Cpee;

OCYILIECTBIIATh MOUCK MHMOpManuu (pusznueckoro cojepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHUW U MYTEM CPABHEHUS JOMOJHUTEIBHBIX MCTOYHUKOB
BBIJIC/IATh MH(POPMAIUIO, KOTOpas SIBISCTCS MPOTHBOPCUYMBOM HIIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOb30BaTh TMPU BBIMOJHEHUH YYEOHBIX 3aJaHU HAYyYHO-MOMYJISPHYIO
TUTEPATypy (U3HUECKOTO COAEPKAHUS, CIPABOYHBIE MAaTEPHAIIBI, PECYPCHI CETH
WNutepHer, BmameTrh NpuéMaMH KOHCIIGKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMKU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIC MHCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHHs, 00001Ias
uH(pOpMaMIO U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOTO COJEp)KaHHS, B TOM
qyyucie MyOoJUYHO TPEACTABIIATh PE3yJIbTaThl MPOSKTHOW WIIM MCCIIEI0BATEIHCKON
NESITEIIbHOCTH, TPU 3TOM T'PAMOTHO HCIOJb30BaTh WM3YYECHHBIM MOHATUWHBIN
amnrmnapar Kypca (pu3MuKu, COMPOBOXK/IaTh BBICTYIUICHUE TTPE3CHTAIUEH;

IIPU BBITIOJIHEHUU yYE€OHBIX IIPOCKTOB M HCCIETOBAHUM (PU3HMYECKUX IPOIIECCOB
pacrpenensTh O00sS3aHHOCTA B TPYIIe B COOTBETCTBUM C IOCTaBJICHHBIMU
3a7ja4yaMHM, CICIUTh 3a BBINIOJHEHUEM ILJIaHA JIEMCTBHUM U KOPPEKTHPOBATH €rO,
aJICKBaTHO OTICHUBATh COOCTBEHHBIN BKJIAJ B IEATEILHOCTh TPYTIIBI, BEICTPAWBATh
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHUE, TIPOSBIAS TOTOBHOCTH  pa3peuiaTh
KOH(JIMKTHI.

K koHuy oOyuenus B 9 kJiacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BAaTh IOHATHUSA: CHUCTEMA OTCU€Ta, MaTepualibHas TOYKA, TPACKTOPUs,
OTHOCUTEIBHOCTh ~ MEXAHMYECKOro  JBWXEHHs, JjAepopMauus  (ympyras,
IUIACTHYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
Heperpy3Ku, LHEHTP TSKECTH, aOCOTIOTHO TBEPOE TEJO, LIEHTP TSHKECTU TBEPAOTO
TEeJNa, paBHOBECHE, MEXaHMUYECKHE KojeOaHus W BOJHBI, 3BYK, HMH(pa3ByK Hu
YIBTPA3BYK, JJICKTPOMAarHUTHBIE BOJIHBI, LIKaja JJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AAIIBHO30PKOCTh, CIIEKTPbl UCIYCKaHUS U MOTJIOIICHHUS, anbda,
OeTa- 1 raMMa-u3Iy4YeHUs, U30TONBI, A/IepHas IHEPreTUKA;

pasnuyaTh siBJIEHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOIUHEIHOE IBHKEHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JABWXKEHUE, CBOOOAHOE TMaJeHue Tell,
PAaBHOMEPHOE NBWXEHHE IO OKPYKHOCTH, B3aUMOJECHCTBUE TEJ, PEAKTUBHOE
IBW)KEHHME, KojeOaTelbHOE JBIDKEHHE  (3aTyXalolude U BBIHYXKJIEHHbBIC
Kose0aHusl), pe30HAHC, BOJIHOBOE JIBIXKCHHE, OTPAKEHUE 3BYKA, MPSIMOJIMHEHHOE
pacrpoCTpaHEHHE, OTPAKEHUE U IMPEJIOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE
OTpa)KEHUE CBETA, pa3yioKeHUE OEJI0ro CBETa B CIEKTP U CIOKEHUE CIEKTPATbHBIX
IIBETOB, JUCIIEPCHsI CBETA, ECTECTBEHHAs pPAaJMOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYATOro CIEKTPA M3JIYyUYEHUs) IO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SBIICHUE;



® DACMO3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3NYECKUX SIBICHUNA B OKPYKAIOIIEM
mupe (B TOM uucie (U3MYECKHUe SBICHHMS B MNPHUPOJE: NPUIUBBI U OTJIMBBHI,
nBrkeHue TuiaHer COJHEYHOM CHUCTEMBI, PEaKTHUBHOE JBUIKEHUE >KUBBIX
OpraHU3MOB, BOCIPHUSTUE 3BYKOB UBOTHBIMH, 3EMIIETPICEHHE, CEHMCMHYECKUE
BOJIHBI, IIyHAMH, 9X0, [[BETa T€Jl, ONTHYECKHE SABJICHUS B IPUPOJIE, OMOIOTHUECKOe
JeCcTBHE BHUJIUMOTrO, YJIbTPa(pUOJETOBOIO M PEHTICHOBCKOIO H3Iy4YCHHIH,
€CTECTBEHHBII paJMOaKTUBHBIM (OH, KOCMHYECKHE JIy4d, paJUOAKTUBHOE
U3ITyYeHHE NPUPOJHBIX MHUHEPAJIOB, JIEUCTBHE pPAJMOAKTUBHBIX H3JIyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 337a4y B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHUIA;

® ONUCHIBATh M3YyYECHHbIE CBOMCTBA T€A W (PU3UYECKHE SBJICHHS, MCIOIb3YS
(¢u3nueckue BENWYMHBI (CpeaHsis M MIHOBEHHAash CKOPOCTh TeJa IMpHU
HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IEPEMEILICHHE, Ty Th, YTJI0Bask CKOPOCTH,
CWJIa TPEHMsI, CUJIa YNIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOrO Ma/ieHus,
BEC Tela, UMILYJIbC TeNla, UMITYJIbC CHUJIbl, MEXaHU4YecKas paboTa M MOLIHOCTb,
NOTEHIMAJIbHAST SHEpPrHsl Teja, MOAHATOrO HaJl TOBEPXHOCTBIO  3€MJIH,
NOTEHIMAJIbHASL DHEPrus CHKATOW MNPYKUHbI, KUHETUYECKas JHEpPrusi, IOJHas
MeXaHU4ecKasl 3HEeprus, Mepruol U 4acToTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKa3aTelb MPEJIOMIICHUS CPe.bl), IpU
OMHMCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI MCIHOJIb3yEeMbIX BEJIIMYUH,
000O3HaueHUsd W €JUHULBl (U3UYECKUX BEIWYMH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYHUHY C IPYTMMH BEIMYUHAMH, CTPOUTh
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

® XapakTEepHU30BaTh CBOWCTBA Tel, (PU3NYECKHUE SIBJICHUS U MPOLECCHI, UCIOIb3Ys
3aKOH COXPAaHEHMsSI DSHEPIHHM, 3aKOH BCEMUPHOrO TATOTEHMS, IPUHLUII
CYNEpIO3ULIMKA CHJI, IPUHLIMI OTHOCUTENbHOCTH ['anmmnes, 3akoHbl HprOTOHA,
3aKOH COXpPAHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEIIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsIOBOIO0 U MacCOBOT'O YHCEIl MPHU SIEPHBIX PEAKLUIX, MPU I3TOM
JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alKMCHIBATh €r0 MaT€MaTHYECKOE
BBIPAJKEHUE;

® OOBSICHATH (PU3MUYECKUE MPOLECCHl U CBOMCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE
CUTYyallMi MPAKTUKOOPUEHTUPOBAHHOIO  XapaKTEpa: BbIABIATh MPUYHUHHO-
CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIAroB C OMOpPOH
Ha 2—-3 M3y4YEHHBIX CBOMCTBA (PU3UUECKHUX SIBICHUH, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

e pelath pacy€THbIE 3a7auyu (ONMHUPAIONIMECS HAa CUCTeMY U3 2—3 ypaBHEHHI),
UCTIOJIb3YS 3aKOHBI ¥ (POPMYJIbI, CBSI3bIBAIOLINE (PU3HMUECKHE BEIUUMHBI: HA OCHOBE
aHaJIM3a YCJIOBMSI 3a[]auM 3allMChIBATh KPaTKOE YCJIOBHE, BBISBISATh HEJOCTAIOLINE
WIK W30BITOYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOAUMBIE IS
pelieHus, MPOBOAUTh PACUETHl M OLIEHUBATh PEATUCTUYHOCTh IOJYYEHHOIO
3HaYeHUS PU3NYECKON BETUUHHBI;



pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIX (U3HUECKUX
METOJIOB, UCIIOJIb3Yysl OINMCAaHWE HCCJEJAOBAHMS, BBIICIATh MPOBEPSEMOE
NPEINOI0KEHNE, OIICHUBATh MPABUIIBHOCTH MOPSIIKA MTPOBEICHUST HCCIIEI0BaHNS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3yIbTAaThl HAOIIOACHUN U OTIBITOB;
POBOJUTEH OMbBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Tel (M3y4eHHE BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS dHEPTHUH,
3aBHCHMOCTh TIEpHUOAa KOJEOAHWW MPYKUHHOTO MAasSTHHKA OT MAacChl Ipy3a U
KECTKOCTU TPYXKUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MAaJbIX KOJIeOaHMiA,
OpSIMOJIMHEWHOE PaclpOCTpaHEHUE CBETa, pasjio’KeHUEe Oeoro cBeTa B CIIEKT,
U3y4YeHUE CBOMCTB M300pa)K€HUsI B IJIOCKOM 3€pKajie U CBOMCTB H300pakKeHUS
npeaMeTa B coOuparomield IJMH3e, HAOJMIOJACHHWE CIUIONIHBIX M JIMHEHYaThIX
CHEKTPOB M3IYUYEHHS): CaMOCTOSITENIBHO COOMpATh YCTAHOBKY W3 H30BITOYHOTO
Habopa 00opyAOBaHMS, OMUCHIBATE XOJ OMBITA U €TI0 Pe3yJIbTaThl, (HOPMYyIUPOBAThH
BBIBOJIBL;

IPOBOAUTH MPU HEOOXOIMMOCTH CEPHUIO MPSAMBIX U3MEPEHUM, ONIPEEsisl CpeIHee
3HaYeHUE U3MepsieMOol BeNWYUHBI ((POKyCHOE paccTOSHUE COOMpAroIIel JIMH3bI),
000CHOBBIBaThH BBIOODP criocoba u3MepeHus (M3MepUTEIHLHOTO Mpudopa);
OPOBOAUTH  HWCCJIENOBAaHME  3aBUCUMOCTEH  (PU3MYECKMX  BEIMYUH  C
UCIIOJIb30BAaHUEM TPSAMBIX HM3MEPEHHUH (3aBUCUMOCTH IyTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBWKEHUM 0€3 HauyaJlbHOW CKOpPOCTH, Mepuoja KoyieOaHHit
MaTEMaTUYECKOr0 MasTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAKEHUS CBETa
OT yIlla TMajeHus W yria MpeloOMIICHHs OT yria MaJCHHs): TUIAHUPOBATh
MCCIIEJIOBAaHHUE, CAMOCTOSITENIbHO COOMPATh YCTaHOBKY, (PUKCHUPOBATH Pe3yIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJIEC TAOIUI] U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM MCCIICIOBAHUS;

POBOANUTH KOCBEHHBIE M3MEPEHUs (PU3MYECKHX BETUYUH (CPEOHSSI CKOPOCTh U
YCKOpEHHUE Teia MpH PaBHOYCKOPEHHOM JBHKEHHMH, YCKOPEHHE CBOOOJHOIO
najgeHusi, SKECTKOCTb  MPYXKUHBI, KOI(PPUIMEHT TPEHUS  CKOJBKCHUS,
MexaHudeckass paboTra M MOILIHOCTb, YacToTa MW TMEpUoJl KoJeOaHui
MaTeMaTHYECKOTO M TPYKUHHOTO MAasTHUKOB, ONTHYECKas cuja coOHMparomieit
JAWH3BL,  PAJUOAKTHBHBIA  (OH):  IUIAHUPOBATH  HM3MEPEHHsA, COOUpaTh
OKCIIEPUMEHTATIBHYI0  yCTAaHOBKY M BBIMOJNHATH  WU3MEPEHHS,  CIEIys
PEIJI0KEHHON MHCTPYKIIMH, BBHIYUCIATH 3HAYEHUE BEJIMYMUHBI U aHAIU3UPOBATh
IIOJIy4YE€HHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU IOTPELIHOCTU U3MEPEHHU;
coOmro/IaTh TpaBujia TEXHUKHW OE30MacHOCTH MpuU padoTe ¢ JTabopaTOPHBIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC MTPU3HAKY W3YYECHHBIX (DU3MUECKUX MOJIEeH: MaTepralibHas
TOYKa, AOCOJIFOTHO TBEPJIOE TEJIO, TOUCUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JTUH3A,
IUTaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJ b ATOMHOTO $I/Ipa;



XapaKkTepu30BaTh MPHUHILMUIBI ACHCTBHUS M3YyUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPONCTB C OMOpPOM HAa UX OMHUCAHUS (B TOM YHCIE: CIHIOMETpP, NATYUKU
MOJIOKEHHS, PACCTOSIHUA M YCKOPEHHUs, PAKETa, 3XO0JIOT, OYKH, IEPHUCKOIL,
¢doToamnmapaT, ONTUYECKUE CBETOBOJABI, CHEKTPOCKON, JTO3UMETp, Kamepa
Bunecona), wucmonp3yss 3HaHUS O CBOMCTBaxX (U3MUECKUX SBICHUM U
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX MPUOOPOB W TEXHOJOTMYECKHX IPOLIECCOB MpHU
pelIeHNN Yy4eOHO-IPAKTHUUECKUX 3a]ad, ONTHUYECKHUE CXEMbl JI IMOCTPOCHHS
U300paKEHUM B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3E;

OPUBOJUTH NpPUMEpHl (HAXOAUTh HHPOPMAIMIO O MpUMEpax) MPAKTHUECKOTrO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM KU3HU ISl O0OecreueHus
0e30macHOCTH MpU OOpallleHHH C MPUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3/I0POBbS U COOJIIOJICHUS HOPM 3KOJOTMYECKOrO0 TOBEICHHS B
OKpYXKaroUen Cpee;

OCYULIECTBJIATh MOMCK HH(popMmanuu (usudyeckoro coxaepxanusi B HHTepHere,
CaMOCTOATENbHO (GOPMYIIUPYS MOMCKOBBIN 3alpoC, HAXOAUTH IyTH ONPEEICHUS
JIOCTOBEPHOCTH TOJYYEHHOW HHQOpMAIlMM Ha OCHOBE HUMEIONIUXCS 3HAHUU U
JOTIOJIHUTENIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TMpPH BBINOJHEHUU YYEOHBIX 3aJaHUN HAayYHO-MOMYJISPHYIO
JAUTEPATYPY (PU3HUECKOTO COAEPMaHUs, CIPAaBOYHBIE MaTEpHalbl, PECYpPChl CETU
WNHrepHeT, BrageTh NpuUEMaMH KOHCIEKTHUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
uH(pOpMaIMu U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBbIE NHCbMEHHbIE M YCTHbIE COOOLIEHUS Ha OCHOBE
uHPOpPMAIIUU U3 HECKOJBKUX MCTOYHUKOB (PU3UUECKOTO COACPIKAHMS, MyOTUIHO
IIPEACTABIATh PE3YJIbTaThl MPOEKTHOM WM HCCIEN0BATEIBCKON IEATEIBHOCTH,
IIPU 3TOM T'PaMOTHO KCIIOJIb30BaTh U3yUYECHHBIN MOHITUNHBIN alapar u3y4acMoro
paznena (U3MKKM M COMPOBOXKIATh BBICTYIUICHHE IMPE3CHTAMEeH ¢ y4ETOM
0COOEHHOCTEMN ayJMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC

KoaunuyecTBO 4acoB

HaumenoBaHue pa3jie/ioB 1
TeM MPOrpaMMBbl

Ne i/

Bcero

KoHnTpoibHbIe
padoThI

Pazgen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKIIEr0 MUpPa

1.1 ®du3uka - HayKa 0 IpUpoJIe

1.2 dusnueckue BETUUNHEI

13 EcrecTBeHHOHAaY4YHBIN METOT
' MO3HAHUSA

Hroro no pazgeny

2

6

Pasznen 2. HepBOHa‘laﬂLHbIe CBE€/ICHHUA 0 CTPOCHUMU BelIECTBA

2.1 CtpoeHue BelecTna

29 JIBrmykeHHe U B3aUMOJICHCTBHIE
' YacTHIl BELIECTBA

)3 ArperaTHbl€ COCTOSIHUS
' BEIIECTBA

Hroro no pasneny

Paznen 3. /IBu:keHUe U B3auMoeiicTBUE Tel

3.1 MexaHnuecKkoe IBIMKECHUE

32 Huepus, Mmacca, IIIOTHOCTh

IIpakTHYeckue
padoTbI

JuexkTpoHHbIe (HU(pPOBHIEL)
o0pa3oBaTe/IbHbIC PeCypChI

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194



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

3.3 Cura. Bune! cun

Hroro no pazneny

Pasnen 4. /laBjieHue TBEPABIX TeJl, )KUIKOCTEH U ra3oB

Hasnenwue. [lepenaya naBnenus
4.1 TBEPABIMU TEJIAMHU,
SKHUIKOCTSIMHU U ra3aMH

4.2 JlaBiaeHue KUJIKOCTH

4.3 AtmocdepHoe naBieHHE

44 JlelicTBUE KUJKOCTH U Ta3a HA

IIOrPY>KEHHOE B HUX TEJIO

Hroro no pazneny

Paznen 5. PaGora nu MomHOCTh. JHEprus

5.1 Pa6ora u moutHOCTH
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHudeckasi SHEPTUS

Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

14

21

21

12

68

12

bu6morexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmmorexa [JOK
https://m.edsoo.ru/7f416194

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

8 KVIACC

KoaunuecTBo yacoB

HaumenoBanme pa3jiesioB u JaekTpoHHble (UU(PpoOBbHIE)
Ne n/m KouTpoabHbIe IpakTuueckue
TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasnen 1. TennioBble siBaeHUsI
11 CrpoeHue u cBOICTBa 7 bu6nuorexa [JOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
CTIOBBIE TPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazpnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUS
DNEeKTPUYECKUE 3apsiIbl.
P P bubmuoreka [JOK
2.1 3apsiKeHHbIE Tella U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aMMOJIeiCcTBHE
29 [TocTOSIHHBIN ANIEKTpUYECKUI 20 ) 7 bu6nuoreka [IOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 M 6 1 1.5
ATAHTHBIC ABTCHHA https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
2.4 C) 4
FICKTPOMATHHTHAN HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME


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

9 KJIACC

KoaunuecTBo yacoB

HaumenoBanme pa3jiesioB u JaekTpoHHble (UU(PpoOBbHIE)
Ne n/m KouTpoabHbIe IpakTuueckue
TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. Mexanu4veckue siBJJeHUsS
11 MexaHn4decKkoe ABMKCHUE U 10 1 bubnuorexa [JOK
' CIIOCOOBI €r0 ONMMCAHMS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 BzaumoperictBue Ten 20 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHbBI COXpaHEHUS 10 3 nosmotexa I
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexann4veckue KoJe0aHUsI M BOJTHBI
2.1 MexaHan4eckre KoaeOaHus 7 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
buo OK
2.2 MexaHndeckue BOJIHbI. 3BYK 8 1 3 nommoreka L

https://m.edsoo.ru/7f41ada6

Hroro no pazneny 15

Pasznen 3. 3J'IeRTp0Mal"HI/ITHO€ moJi€e 1 3JICKTPOMArHuTHBIC BOJTHBI

31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgen 4. CBeToBbI€ ABJICHUSA


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

4.1

4.2

4.3

3aKOHBI pacIPOCTPAHEHUS
cBeTa

JIMH3BI ¥ ONTHYECKHUE TPUOOPHI

Paznoxxenune Oenoro ceera B

CIIEKTp

Hroro no pazgeny

Pa3gen 5. KBaHTOBEIE IBJICHUSA

5.1

5.2

53

Hcenyckanue u nornoueHue

CBC€Ta aTOMOM

CTpOGHI/IC ATOMHOTO sgapa

SnepHble peakuuu

Hroro no pasneny

15

17

Paspnen 6. [loBTOopuTEIbHO-0000111AK0INIT MOAYJIb

6.1

[ToBTOopenue u o6o0IIEHUE
coziepKaHus Kypca Gpu3uku 3a

7-9 xi1acc

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102

27

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

KoaunuyecTBO 4acoB

Tema ypoka
Bcero

®usuka — HayKa O PUPOJIE.
SIBnenus npupoasl. 1
DU3NYECKUE SBJICHUS

MeXaHI/I‘{eCKI/Ie, TCIIJIOBBIC,
QJICKTPHUYCCKUC, MAI'HUTHBIC, 1
CBCTOBBIC, 3BYKOBLIC AABJICHUA

dusznuecKue BEeTUUNHBI U UX
U3MEpEeHHe

Ypoxk-uccienoBaHue

"N3mepenune Temneparypsl

IIPYU MOMOILH >KUIKOCTHOTO 1
TEPMOMETpPA U 1aTYHUKA

TeMIepaTypsl"

Kax ¢pusuka u apyrue

€CTECTBEHHBIC HAYKH U3YYalOT
TIPUPOTY.

EcrecTBeHHOHAay4YHBIH METO/T 1
no3Hanus. Onucanue

(hU3HYECKUX SIBICHUM C

MOMOIIBIO MOJACIEH

KoHnTpoabHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
HU3Y4YeH
us

DJIeKTpPOHHbIEe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [{OK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

10

11

12

Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJETA [IapUKa,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OO0JbIle, YeM OOJIbIIE
BBICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOEHHUE BEILIECTBA

I[BI/I)KGHI/IG JacTull BCIICCTBA

VYpok-uccnenoanue « OnbIThI
10 HAOJTFOICHUIO TETIIOBOTO
pacuIupeHus Ta3oB»

ArperaTHble COCTOSIHUS
BelecTBa

Bzaumocss3p Mexay
CBOMCTBaMH BEIICCTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHhIX COCTOSTHUIN BO/IBI

MexaHnuyeckoe IBIKECHHUE.
PaBHOMEpHOE M
HEpPaBHOMEPHOE JIBUKECHHE

bu6mmorexa [JOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05¢c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

13

14

15

16

17

18

19

20

Ckopoctb. Enunuiist
CKOpPOCTH

Pacuet nytu u Bpemenu
JIBYDKEHUS

WNuepuus. 3aKoH HHEPLMH.
BzaumoaeilicTBre TeN Kak
MPUYNHA U3MEHEHHSI CKOPOCTH
JIBVDKCHUS TEIT

IInmoTHOCTE BentecTBa. Pacuer
Macchbl U 00bEMA TejIa 110 €ro
[UIOTHOCTH

JlaGoparopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPAOTO TEIa»

Pemrenue 3agad mo reme
"ITioTHOCTH BemecTsa"

Cuna xak XxapakTepUCTHKa
B3anMoeicTBus Ten. Cua
yrpyroctu. 3akoH ['yka

JlaGoparopHas paboTa
«3y4yeHue 3aBUCUMOCTH
pactsoxenus (nedopmariyn)
NPY>KUHBI OT TPUIIOKEHHOU
CHIIBD)

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a079¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0aed

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23¢c



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

21

22

23

24

25

26

27

28

SIBneune taroreus. Cuna
TSKECTU

CBsi3b MEXy CUIION TSKECTU
u Maccoi Tena. Bec tena.
Pemenue 3amau no reme
"Cuna TsxecTtn"

Cuna TsKecTH Ha Ipyrux
maHerax. Gusnyeckne
XapaKTEPUCTUKH IITAHET

N3mepenune cui. nnamometp

Bec Ttena. HeBecomocTth

Clio’)keHue AByX CHII,
HaIpaBJICHHBIX O OJHON
npsMoi. PaBHoencTByomas
cun

Pemenue 3agau no reme
"PaBHonelicTByrOIIast cui”

TpeHue CKOJIbKEHUs U TPEHUE
nokosi. Tpenue B npupozae u
TEXHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

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



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

29

30

31

32

33

34

JlaGoparopHas paboTa
«M3y4yeHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIBI JIaBJICHUS U XapakKTepa
COIIPUKACAIOIIUXCSA
MTOBEPXHOCTEI

Pemenue 3amau Ha
omnpezaeieHue
PABHOJICUCTBYIOLIEH CUIIBI

Pemenue 3agau no remam:
«Bec tenay, «I'paduueckoe
n3obpaxenue cuim, «CUIIb,
«PaBHOACHCTBYIOIIAS CHIDY

KonTponbHas padora no
TemaM: «MexaHn4eckoe
NIBIKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n3o0pakeHme
cu», «CUITbDy

HaBnerune. CiocoOb1
YMCHBIICHHUA U YBCINYCHUA
JTABJICHHS

JlaBiieHue ra3a. 3aBUCUMOCTD
IaBJIEHM ra3a oT 00bEMa,
TEMIIEPATYPhI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0alcc8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

bub6morexa [JOK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35

36

37

38

39

40

41

42

[Iepenaua naBnenus
TBEPABIMU TEJIAMMU,
SKUIKOCTSIMU U ra3aMu. 3aKOH
ITackans

IlaBJ'ICHI/Ie B XXUJIKOCTH U rase,
BBI3BAHHOC ,Z[CﬁCTBPICM CHIJIbI
TAXKCCTHU

Pemenue 3agad mo reme
«JlaBaeHue B )KUIKOCTH H
raze. 3akon [Tackamsy

CooOmaromuecs cocyasl

lMunpaBnuueckuii mpece

ManowmeTtpsi. [TopuineBoit
KHUJKOCTHBIN HAacOC

AtMmocdepa 3emnu. [Ipuannsl
CYLIECTBOBaHMS BO3YIIHOM
000J10YKH 3eMITH.
3aBUCUMOCTB aTMOC(EepHOTO
JIABIICHUSI OT BBICOTHI HAJl
YPOBHEM MOPSs

Bec Bo3nyxa. ATmMochepHoe
JIaBIICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3136

bubmuoreka [{OK
https://m.edsoo.ru/ff0a2b5a

bu6morexa [JOK
https://m.edsoo.ru/ff0a2b5a


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

43

44

45

46

47

48

49

50

N3mepenue atmochepHOro
nasienus. OneiT Toppuuemin

3aBUCUMOCTB aTMOC(EepHOTO
JaBJICHHUA OT BBICOTBI HaJl
YPOBHEM MOpSsI

bapomerp-anepoun.
ATMOc]epHOe 1aBJIeHHe Ha
pa3IMYHbIX BBICOTAX

Pemmenue 3agay mo reme
"AtMmochepHoe naBieHue"

JleficTBue KUAKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaGoparopHas paboTa
«Onpenenenue
BBITATKUBAIOIIECH CHIIBI,
JICUCTBYIOILEH HA TEJIO,
MOTPY>KEHHOE B KUJKOCTH)»

JlaboparopHas paboTa 1o
teme «lccnegoBanue
3aBHCHMOCTH Beca Tejia B BOJIE
0T 00BbEMa NOrpyKEeHHOH B
KHJIKOCTh YaCTH TeJa»

[InaBanue Ten

bubmuoreka [{OK
https://m.edsoo.ru/ff0a2dal

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3276

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3514

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



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

51

52

53

54

55

56

57

JlabopaTtopHnas pabota
"KoHcTpyupoBaHue
apeoMeTpa Ui
KOHCTPYMPOBAHHUE JIOJIKU U
orpeJieNicHue eé
Ipy30H0AbEMHOCTH"

Pemenne 3amad mo TeMaM:

«ITnaBanue cymos.

BosznyxomiaBanuey, 1
«JlaBneHue TBEpPABIX TEJ,

JKHJKOCTEN M Ta30B)

Mexannueckas pabota 1

Momnocts. Equnuiist
MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH 1
nogabEMe 1o JecTHuie"

[IpocTsie MexaHn3mbl. Peryar.
PaBHOBecue cuit Ha peryare

KonTponbHas pabota no teme
«/laBnenue TBepABIX TEN,

SKUIKOCTEN U Ta30B» / 1
Bcepoccuiickas npoBepoyHas

pabora

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3654

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

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



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

59

60

61

62

63

64

PesepHbiil ypok. Pabora c
TEKCTaMU I10 TEME «I[aBHeHI/Ie
TBEPABIX TEN, )KUAKOCTEN U

razoBy» / Becepoccuiickas
npoBepoyHas padboTa

Pbruaru B TexHuKE, OBITY U

npupoje. JlaboparopHas
pabora «MccnenoBanue

yCIIOBUI paBHOBECHS pblyara

Pewenue 3anad o reme
«Y CII0BHSI pABHOBECHS
ppIaara

Koadduument noneznoro
JIEUCTBUS MEXaHU3Ma.
JlabopaTopHnas pabota

«3mepenne KIIJI HaknoHHOM

TIIIOCKOCTH»

Pemenue 3agad mo reme

"Pabora, momuocth, KIT/["

MexaHudeckast SHEPTHsl.
Kunetnueckas u
MOTEHIMAIbHAsL SHEPTUS

3aKOH COXpaHEHHUS
MEXaHUYECKON IHEPrun

0.5

0.5

bu6morexa [JOK
https://m.edsoo.ru/ff0adffe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

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

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



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

YPOK-3KCIIEpUMEHT 110 TEME
"OKcnepuMeHTaIbHOE
ompeieJICHUE N3MEHECHHUS
65 KHHETHYECKOH U 1 1
MMOTEHITUATBLHON SHEPTUH TIPU
CKaTBIBAaHMH TeJIa MO
HaKJIOHHOM IINIOCKOCTH"

KonTponbHast padbora no teme
66 «PaboTa 1 MOILIHOCTb. 1 1
DOHeprusa»

PesepBHrlit ypok. PaGota ¢
bu6mmoreka [IOK

6 1
/ TEKCTAMH IO TEME https://m.edsoo.ru/ff0adeebd

"MexaHudeckoe aBrKeHue"

PesepHblit ypok. Pabora c
68 TekctaMu 1o teme "Pabora. 1
MoHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 12


https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne i/t

Tema ypoka

OcCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHH U UX OTIBITHHIE
TTOATBEPKICHUSI

Macca u pazMep aToMOB U
MOJIEKYJTI

Mopaenu TBEpIOro, JKUAKOTO U

ra3zo000pa3HOro COCTOSTHUMN
BEIIEeCTBA

OOBbsicHeHHEe CBOUCTB
TBEPAOTO, )KUJKOTO U
ra3000pa3HOro COCTOSHUMN
BELIECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU

Kpucrannmueckue u
aMmopdHbIC Tea

CMmaunBanue u
KAWL PHOCTD.
[ToBepxXHOCTHOE HATSHKEHUE

TennoBoe pacuiupenue u
ckarue

KoaunuecTBo yacoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
u3y4eH
usi

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmorexka [JOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a540e

bub6mnoreka [IOK
https://m.edsoo.ru/ff0a5800

bubmnoreka [IOK
https://m.edsoo.ru/ff0a5530

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5a26



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

Temmneparypa. CBa3b
TEMIEPATYPbI CO CKOPOCTHIO 1
TCIIJIOBOT'O ABMI)XCHUSA YaCTHI]

10

11

12

13

14

BHyTpeHHSIsI SHEpTHSL.
CroocoObl U3MEHEHUS
BHYTPCHHEH SHEPTUH

Buns! Tenonepenaun

VYpok-koHpepeHus
"[IpakTHueckoe
UCTIOJIb30BAaHUE TETIJIOBBIX
CBOWCTB BEILIECTB U
MaTepHaoB B HEIAX
sHeprocoepexeHus"

KoanuecTBo TEILIOTEI.
VY nenbpHas TEIIOEMKOCTD

YpaBHEHHE TEMIOBOTO
Oamanca. TermooOMeH u
TEIJIOBOE PAaBHOBECHE

JlaGoparopHas paboTa
"HccnenoBaHue sBJICHUS
TETI000MEHa TTpu
CMELIMBAHUH XOJIOJHOW U
ropsiue Boas"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65¢c0

bu6moreka [JOK
https://m.edsoo.ru/ff0a6976

bub6manoreka [IOK
https://m.edsoo.ru/ff0a7088

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a6a98



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

15

16

17

18

19

20

Pacuer xonndecTBa TEIUIOTHI,
HEOOXOIUMOTO I
HarpeBaHus Teaa U
BBIJICIISIEMOTO UM TIPH
OXJIAXKICHHH

JlaGopaTopHnas pabota
"OnpeneneHue yaeabHON
TEIUIOEMKOCTH BellecTBa"

DHeprus ToIMBa. Y aenbHas
TEIJIOTa CTOPAHMS

[InaBneHue u oTBepEBaHUE
KPUCTAIJTNYECKHUX TEJI.
VY nenpHas TEmI0Ta IJIABICHUS

JlaboparopHas paboTa
"OnpeneneHue yaeabHON
TEILIOTHI IIJIaBJIEHUA JIbaa"

[TapoobpazoBanue u
KoHeHcauus. Mcnapenue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

bu6morexa [JOK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubmuoreka [{OK
https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

22

23

24

25

26

Kunenne. Y neapHas Tennora
mapooOpa3oBaHus U
KOHJIeHCAIlMH. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS

BnaxHocTs Bo3ayXa.
JlaGoparopHas paboTa
"Onpenenenue
OTHOCUTEJIbHOW BIIAXKHOCTH
BO3TyXa"

Pemenue 3agau Ha
OnpeJIeJICHUE BIAXKHOCTH
BO3/yXa

[TpuHIUTIBI pabOTHI TETIIIOBBIX
nsurareneit. [laposas
TypOuHa. [IBurarens
BHYTPEHHETO CrOpaHUs

KII/I TerumoBoro nBuratessi.
TemnoBele ABUraTEIN U
3al[UTa OKPYXKaIOIICH cpeabl

3aKOH COXpaHEHHUs U
IpEeBpalIeHHs SHEPTUU B
TEIUIOBBIX MpoLieccax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c



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

27

28

29

30

31

32

33

IToaroroBka Kk KOHTPOJIBHOMI
pabore no Teme "TermnoBbie
aBieHud. I3mMeHenue
arperaTHbIX COCTOSIHHUI
BemecTna”

KontponbHas paboTa mo Teme
"TermnoBble sIBICHUA.
W3meHeHune arperaTHbIX
COCTOSIHUM BemecTna"

Dnekrpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypok-uccnenoBanue
"OnexTpuzanus Tel
MHIYKUUEH U IIPU
CONPUKOCHOBEHUH"

B3anmopeiictBre 3apsoKeHHBIX
ten. 3akon Kynona

DIIEKTPUYECKOE MOJIE.
HanpsixeHHocTh
ANEKTPUYECKOTO TOJISL.
[IpuHuun cynepno3uiun
JJIEKTPUYECKUX TOJIEH

Hocurenu snektpuyeckux
3apsa0B. DJIEeMEHTapHBIN
3apsn. CTpoeHue aroma

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a83{2

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

bu6mmorexka [JOK
https://m.edsoo.ru/ff0a87e4

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



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

34

35

36

37

38

39

40

41

[IpOBOHUKY U JUATEKTPUKH.
3aKOH COXpaHEHHUs
3JIEKTPUYECKOrO 3apsiaa

Pemenue 3agau Ha
MPUMEHEHHUE CBOMCTB
3JEKTPUYECKUX 3apsI0B

DIIEKTPUUYECKUH TOK, YCIOBUS
€ro CYIIECTBOBAHMSI.
HcTtounuku 31€KTpUYecKoro
TOKa

JIefiCcTBHS DIIEKTPUYECKOTO
TOKa

Ypok-uccienoBaHue
"JleficTBHE IEKTPUUYECKOTO
T10JI HA IPOBOJIHUKH U
JUDJIEKTPUKA"

DIEeKTPUUIECKHI TOK B
MeTajuiax, KUJIKOCTSAX M razax

DJIeKTpuYecKas 1emnb U €€
COCTaBHBIEC YaCTU

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
peryiaupoBaHue CUIbI TOKa"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



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

42

43

44

45

46

DNEKTpUUECKOE HAMPSKEHHE.
Boastmerp. JIaboparopnast
pabora "H3mepenue u
peryiupoBaHue HanpsHKeHUs"

ConpoTuBieHuEe IPOBOAHMKA.
VY nenpHOE CONPOTUBIICHUE
BEILIECTBA

JlaGoparopHas paboTa
"3aBUCUMOCTh
NEKTPHUYECKOTO
COIIPOTHBIICHUS IPOBOJHUKA
OT €T0 JUIMHBI, TUTOIIA/IN
MOTIEPEYHOTO CCUCHHS U
Marepuana"

3aBUCUMOCTD CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
ydacTKa [enu

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO uepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3ncTopa M HANPSIKCHHS Ha
pesucrope"

0.5

bu6morexa [JOK
https://m.edsoo.ru/ff0a9¢14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

48

49

50

51

52

[TocnenoBarenbHOE U
MapaJIIEIbHOE COEAUHECHUS
MTPOBOJHUKOB

JlaGopaTopHas pabota
"IIpoBepka mpasuiia
CJIO’KEHUS HallPsDKEHUH TIpU
MIOCJIEZI0BATEILHOM
COCZIMHEHUH JIBYX
pe3uctopon"

JlabopaTtopHast pabota
"IIpoBepka nmpaBuiia AJisi CHIIbI
TOKa MpHU NapauieIbHOM
COEJIMHEHUH PEe3UCTOPOB"

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma aJis
Pa3IMYHOTO COCTUHEHUS
MIPOBOJIHUKOB

Pabora u MmonHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

JlaGopaTopHnas pabota
"OnpezneneHue padoThl U
MOIIHOCTH 3JIEKTPUUYECKOTO
ToKa"

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0aaas58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6morexa [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0



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

53

54

55

56

57

58

DNEeKTpUUYECKUE LENH U
HOTPEOUTEINH FIEKTPUIECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

ITocTostHHEIC MAarHuThbl, UX
B3aUMOOCHCTBHUE

Ypok-uccienoBaHue
"N3yuenue nonei 1
MOCTOSIHHBIX MarHuTOB"

MaruurtHoe nosie. MarautHoe
noJjie 3eMJIN U €r0 3HaUYeHHE 1
U1 )KU3HU Ha 3eMiie

IToaroroBka Kk KOHTPOJIBHOMI

pabore 1o Teme

"DIeKTpUUECKUE 3apsbl.

3apsKEHHbIE Tela U UX 1
B3aMMOJCHCTBHS.

[ToCcTOAHHBIN IIEKTPUYECKUI

"

TOK

KonrtponbHast pabora o Teme
"DnexTpuueckue 3apsabl.

3apsKEHHbIE TeNa U UX
B3aUMOJICHCTBUS. 1
[ToCTOSTHHBIN 3JIEKTPUYECKUI

ToK" / Beepoccuiickas

poBepouHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abeal



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

59

60

61

62

63

PesepsHblii ypok. Pabora ¢
TEKCTaMU 10 TeEMe
"TToCTOSHHBIN JIEKTPUUECKUI
ToK" / Beepoccuiickas
npoBepoyHas paborta

OmneIT OpcTrena. MaruutHoe
T10JI€ YIEKTPUUECKOro TOKa
MarauTtHoe 1oJe KaTyIiKH C
TOKOM

IIpumeHenue
JNEKTPOMArHUTOB B TEXHUKE.
JlaboparopHas paboTa
"N3yuenue neicTBus
MarHuTHOTO TIOJIST Ha
MPOBOJTHHUK C TOKOM"

DNEeKTPOABUTATENH
MIOCTOSIHHOT'O TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpyHnpoBaHue u
n3y4deHue paboThl
3JIEKTpOoABUTATENS "

OneiTel @apanes. 3aKoH
3JIEKTPOMAarHUTHOU
uHaykuuu. Ipasumno Jlenna

0.5

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

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

64

65

66

67

68

Dnekrporereparop. CrocoOsl
MOJTYYSHHS IIEKTPHUECKON
SHEPruu. DIEeKTPOCTAHLINN Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPIrUn

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DeKTpUUeCcKue 1
MarHuTHbIE ABJIeHUS"

KonTponbHas pabota no teme
"DneKkTpuuecKue u
MAarHUTHbBIC SIBJICHUS"

Peseprublit ypok. Pabora ¢
TeKcTaMu 110 TeMe "TeroBrie
SIBJIEHUS"

PeseprHrlit ypok. Pabota ¢
TEKCTaMHU 110 TEME
"MarHuTHbIC SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

68

14.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



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

9 KJIACC

Ne i/t

Tema ypoka

Mexanunueckoe OABMIKEHHUE.
MarepuanbHas TO4Ka

CucremMa oTcyera.
OTHOCHUTENBHOCTD
MEXAHUYECKOT0 JIBUKEHUSA

PaBHOMEpHOE IIPAMOJIMHEWHOE
JBUKECHHE

HepaBuomepHoe
OPSIMOJIMHEMHOE IBUKEHUE.
Cpenssisi © MTHOBEHHAS
CKOPOCTh

[IpssMonuHeHOe
PaBHOYCKOPEHHOE JIBUIKEHHUE.
Yckopenue

CKopocCTh IPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO JIBH)KCHUS.
I'paduk ckopocTtu

JlaboparopHas paboTa
"Onpenenenue yCKOpeHus Tena
MIPH PAaBHOYCKOPEHHOM
JIBIDKECHUU 110 HAKJIOHHOU
IJIOCKOCTH"

KoauuyecTBo yacoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
u3y4eH
usi

JJIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18



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

10

11

12

13

14

15

16

17

CB00OOHOE ITaJICHHE TEIL.
Onertel [Nanunes

PaBHOMEpHOE IBHKEHHE TI0
okpyxHoctu. [leproa u yactora
oOparenus. JIuneitnas u
yIJIOBasi CKOPOCTH

LlenTpocTpeMHUTENBHOE
yCKOpeHue

ITepsbiit 3aK0H HproTOHA.
Bexkrop cuiibl

Bropoii 3akoH HeroToHa.
PaBHOelicTBYIOIIAsA crita

Tpernii 3akoH HproToHAa.
Cynepno3unus cui

Pemenue 3agau Ha npUMEHEHUE
3ak0oHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Perrenne 3agau mo reme «Cuna
YIOPYTOCTH

JlabopaTtopHast pabota
«Omnpenenenne KECTKOCTH
MIPYKUHBDY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ael 76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae612

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae72a

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0ac982

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeca2

bubmuoreka [JOK
https://m.edsoo.ru/ff0aece28



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
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

18

19

20

21

22

23

24

25

Cuna tpenus

Pemienue 3amad mo teme «Cuna
TPCHUS»

JlaGoparopHas paboTa
"Onpenenenue ko3pdumenra
TPEHUSI CKOJIbKEHUA"

Pemrenue 3agad mo reme
"3axons! Herorona. Cuia
ynpyroctu. Cuna tpeHus"

Cuiia TSHKECTH M 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHnue cBOOOIHOTO
naacHusa

VYpok-koupepennus "JIBuxeHue
TEJ BOKPYT TPAaBUTAI[MOHHOTO
neHTpa (ComHevHas cuctema).
lamaktuku"

Pemrenue 3amau nmo treme "Cuita
TSOKECTH U 3aKOH BCEMUPHOTO
TArOTEHUS"

IlepBas kocMHuecKasi CKOPOCTb.
HesecomocTs u nieperpysku

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738

bu6mmorexa [JOK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [JOK

https://m.edsoo.ru/ff0af8be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af5{8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

26

27

28

29

30

31

PaBHOBeCHE MaTepranbHON
TOYKH. AOCOTIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOTO
TeJa C 3aKPeIIEHHON OChIO
BpauieHusl. MOMEHT CHJIBI.
LlenTp TsxecTn

PaBHOBecue MarepranbHON
TOYKH. AOCOIOTHO TBEPAOL
teno. PaBHoBecue TBEpAOTO
TeJa C 3aKpeIIEHHON OChIO
BpanieHus. MOMEHT CHJIBI.
Lentp TsKECTH

Pemenue 3anau mo reme
"MomeHT cunbl. LleHTp
TsKEeCTH"

[ToaroToBka Kk KOHTPOJIBLHOU
pabore o Teme "MexaHnueckoe
nBIKeHHe. Bzaumonenctaue

n

TCJI

KonrtponsHas pabora o Teme
"MexaHN4eCcKOe IBIKEHUE.
Bsaumonetictsue Ten"

Nmnynec Tena. UMmynsc Cuibl.
3aKOH COXpaHEHHs UMITYJIbCA.
Yupyroe u Heynpyroe
B3aMMOJECCTBHE

bu6mmorexa [{OK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b06ec

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

32

33

34

35

36

37

38

39

40

Pertenue 3agau mo reme "3aKkoH

COXpaHEHHUs uMmiIryJbca"

VYpok-koHpepeHuus
"PeakTUBHOE ABM)KEHUE B
MIPUPOJIE U TEXHUKE"

Mexanunueckast paboTa u
MOITHOCTb

Pabota cuiibl TSKECTH, CHITBI
YIPYTOCTH U CUIIbI TPEHUS

JlaGopaTopHas pabota
«Omnpenenenue pabOThI CUIIBI
TPEHHUSI IPU PABHOMEPHOM
JBUKCHHUH TEJa T10

FOpH3OHT&JIBHOfI IMOBEPXHOCTU»

CBs13b HEPTUU U paOOTHI.
[MoteHnuanpHas SHEPTHS

Kuneruueckas sueprusi.
TeopeMa 0 KHHETUYECKOM
SHEPTUHU

3akoH COXPAHCHUA DHCPIUHU B
MCXaHHUKEC

JlaGopaTopHnas pabota

((I/IBY‘ICHI/IG 3daKOHa COXpaHCHUA

OHEPIruun»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b096¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

42

43

44

45

46

47

48

KonebarenbHoe 1BUKEHUE U €r0
XapaKTEPUCTHKHI

3aryxaromue KoneOaHusl.
Brinyxennbie KoneOaHusl.
Pe3onanc

Maremarnueckuii u
MIPY>KUHHBIA MasSTHHKA

Ypoxk-uccienoBanue
«3aBUCUMOCTh MIEpUOJA
KOJIeOaHUH OT )KECTKOCTH
NPYKUHBI ¥ MacChI TPy3a»

[IpeBpanienue 3Hepruu npu
MEXaHMYECKUX KOJIeOaHUIX

JlaGopaTtopHnas pabota
«Omnpenenenre 4aCTOTH U
repro/ia KojieOaHui
IPYKHHHOTO MasTHUKA

JlaGoparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MAacchl Tpy3a»

MexaHn4ecKre BOJIHEL.
CpoilicTBa MEXaHHMYSCKHUX BOJIH.
[IpononbHBIE M TONIEPEYHBIE
BOJIHEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe



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

49

50

51

52

53

54

55

56

VYpok-koHpepeHus
"MexaHH4eCcKUe BOJIHEI B
TBEPAOM Tele. CeicMUYEeCKUe
BOJIHEI"

3Byk. Pacnipoctpanenue u
OTpa)kKeHHE 3BYyKa

Ypoxk-uccienoBasue
"HabumtoieHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTHYECKUI PE30HAHC

VYpok-koHpepeHIHs
"VnbpTpa3Byk v HHQPa3BYK B
MPUPOJAE U TEXHUKE"

IToaroToBka K KOHTPOJIBLHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHuueckue
Kose6aHust ¥ BOJHEL"

KonTponbhas padbota no teme
"3aKOHbBI COXpaHEHUS.
Mexanunueckue KoneOaHus 1
BOJIHBI"

:‘)HGKTpOMaFHI/ITHOG II0JIC.
3HCKTp0MaF HUTHBIC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe


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

57

58

59

60

61

62

63

CBoiicTBa QJICKTPOMATrHUTHBIX
BOJIH

Ypoxk-konpepenuus "kana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanme
3JICKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBSI3U"

Ypok-uccnenosanue "Mzyuenue
CBOMCTB SJICKTPOMArHUTHBIX
BOJIH C MTOMOIIBbI0 MOOMIIBHOTO
tenedona"

Pemenue 3agau Ha onpeneieHre
YaCTOThI U JJIMHBI
3JIEKTPOMArHUTHON BOJTHBI

DneKTpOMarHuTHas Mpupoia
cBeta. CKOpOCTh CBETA.
BosiHOBBIE CBOMCTBA CBETA

HcTouHuku cBeTa.
[IpssMonuHenHoe
pacnpocTpaHeHHEe CBeTa.
3armenus ConHua u JIyHsl

3aKOH OTpaKEHUs CBETA.
3epkana. Pemenne 3a1a4d Ha
MIPUMEHEHHE 3aKOHA OTPasKEHUS
CBETa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

64

65

66

67

68

69

70

HpeJIOMJ'IeHI/IC CBeTa. 3aKOH
IpCIOMIICHUS CBCTA

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrmons30Banne MOJTHOTO
BHYTPEHHETO OTPAXKEHU B
OINITHYECKHUX CBETOBOIAX

JlabopaTtopHnast pabota
"HccnemoBanue 3aBUCUMOCTH
yTJia IPEJIOMJICHUSI CBETOBOTO
Jyda OT yTIJIa MaJieHus Ha
rpanute "Bo3gyx-crexkiao""

VYpok-koHpepeHIus
"Hcnonp30BaHME ITOJTHOTO
BHYTPEHHETO OTPaKCHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

JInasel. OnTrdeckas cuna
JIMH3bI

IToctpoenue nzodpaskeHuit B
JIUH3ax

JlaboparopHas paboTa
"Onpeneneane HOKyCHOTO
PaCCTOSAHUA U ONTUYECKOU CHIIEI
cobuparomei TuH3b1"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3aea

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3c5c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a

bu6muoreka [JOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71

72

73

74

75

76

77

78

79

VYpok-koHpepeHus
"OnTnyeckue INH30BEIE
puoopsr"

I'na3 xak onrtuveckas cucrema.
3peHue

Ypok-koupepennus "Jled ekt
3penus. Kak coxpanurs 3peHune"

Paznoxxenue 6enoro ceera B
cnektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTpaJIbHbIX
uBeToB. Jlucniepcus cBera

JlabopaTtopHnast pabota "ONBITHI
10 Pa3JI0KEHUIO OeI0oro cBera B
CIEKTp M BOCIIPUATHIO LIBETA
HpEeMETOB NP UX HAOIIOJCHUN
yepes 1IBETOBbIE (QMILTPHI"

VYpok-nipaktukyM "BoaHoBble
CBOMCTBA CBETA: IUCIEPCHSI,
untepdepenus u qudpaxmms’"

OmnbiTel Pe3epdopna u
TUTaHETapHast MOJIENb aTOMa

[Tocrynater bopa. Mozaens
aroma bopa

Hcnyckanue u nornomeHue
cBeTa aToMOM. KBaHTHI.
JIuHeituaTbie CIEKTPbI

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0c0a7e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0f4dc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cOe2a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c144c



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

80

81

82

83

84

85

86

87

88

89

90

VYpok-npaktukym "Habmonenue

CIIEKTPOB UCITyCKaHUs"

PannoakTUBHOCTE U €€ BUIBI

CTpOGHI/IC ATOMHOTO sapa.
HYKJ'IOHHaSI MOACIb

PanuoakTuBHbIC HIpCBpalllCHUA.

N30TonE!

Pemrenue 3aga4g mo reme:
"PagnoaKkTHBHBIE
npeBpaleHus"

[lepuon nonypacnana

Ypok-koHbepeHIHs
"PannoakTUBHBIE U3TYyUYEHUS B
MIpUPOJE, MEAULIMHE, TEXHUKE"

SnepHble peakiyu. 3aKOHbI
COXpaHEHHs 3apsI0BOTO U
MacCOBOT'0 YHCE

9HeerH CBs3H ATOMHBIX AICP.
CBsi3b MacChl U SHEpPIruun

Pemrenne 3amag mo reme
"Snepublie peakuun"

Peakiuu cunTesa u neneHus
sinep. icTouHuku sHepruun
CouHiia 1 3831

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0c1672
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bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88
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Ypok-koupepenmus "SAnepHas
sHepreTuka. JlencTteus
PaaOaKTUBHBIX I/I3J'Iy‘I€HI/II\/'I Ha
JKUBBIE OpraHU3MBbI"

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIC BOJTHBI.
KBanToBBIE sIBIEHUA"

KonrtponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMArHUTHBIC BOJTHBI.
KBanToBsie siBiieHus"

[ToBTOpenue, o6o0IICHNE.
JlabopatopHbie pabOTHI 11O
Kypcy "B3aumoneiictue ten"

[ToBTOpeHmEe, 0600IIEHNE.
Pemenue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"TemnoBsie nporecch”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c223e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, oboOIICHNE.
Pewenne pacdyeTHsIxX U
KaueCTBEHHBIX 3ajay [0 TeMe
"KIIJI TerioBsix aBurarenci'

[ToBTOpenue, o6oOIIEHNE.
Pemrenne pacueTHBIX 1
Ka4C€CTBCHHBIX 3a4a4 I10 TEMC
"KII/] anexkrpoycTaHoBOK"

[ToBTOpeHmE, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "CBeToBbl€ ABICHUS"

[ToBTOpenue, oboOLIeHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHbBI COXpaHEHUS B
MexaHuke"

[ToBTOpEHnue, 06061IEHNE.
Pabota ¢ Tekcrtamu o TeMme
"Konebaunus 1 BOJIHBL"

[ToBTOpeHue, 0600IIEHNE.
Pabora ¢ TekcTtaMu 1o TeMe
"CBeToBbI€e ABiIeHUSA"

IToBTOpenue, o6oOIeHNE.
Pabora ¢ TekcTamu 1o Teme

"KBanToBas U siiepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2¢c52

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2d6a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044
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MPOBEPAEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HNPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

7 KITACC
Koxa npoBepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl
pe3yJbTarTa OCHOBHOTI0 00111ero 00pa3oBaHusA

1.1 HCIOJIb30BATh U3YYEHHbIC TIOHATHUS

12 pas3iiniaTth ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JaHHOC (bl/ISI/I‘IeCKOC SABJICHHUC

paciio3dHaBaTb IIPOABJICHHC HU3YUYCHHBIX (1)I/ISI/I‘1€CKI/IX SBJICHHH B OKpYy’KarwumemM MHUupe, B TOM YHCIC

1.3 ¢u3nveckue SBICHUS B MPUPOJE, TPU STOM IEPEBOIUTH MPAKTUYECKYIO 33/7a4y B Y4€OHYIO, BBIACIATDH

CYILIECTBEHHBIE CBOICTBA (MPU3HAKN) (PUBNUECKUX SIBICHUN

OIMMCbIBATh HM3YYCHHBIC CBOMCTBA TE€l H (1)I/ISI/I‘I€CKI/I€ SABJICHUSA, UCIIOJIBb3Ys (1)I/ISPI‘-IGCKI/I€ BCJIMYHHBI, TIPpU

1.4 OINMMCAHUHN TIPABUJIBHO TPAKTOBATH (bH3H‘IGCKPII>i CMBICJI HCHOJIb3YEMBIX BCJIWYHH, HX 0003HaUYeHUsT U
CAWMHUIIbI (1)H31/IT-IGCKI/IX BCJIIMYHMH, HAXOIUTH q)OpMYJ'H)I, CBA3BIBAIOIIUC NJAHHYIO (bI/IBI/I‘-IeCKyIO BCJIMYHHY C

APYIruMH BCIIMUMHaAMU, CTPOUTD Fpa(I)I/IKI/I HU3YYCHHBIX 3aBUCHUMOCTEHN (I)I/ISI/I‘ICCKI/IX BCINYHNH

s XapaKTepU30BaTh CBOMCTBA Tej, (PU3UUECKHUE SIBICHUS U MPOLECCHI, UCIOIb3Ysl N3YUCHHbIE 3aKOHBI, MIPU
9TOM J]aBaTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMATHYECKOE BBIPAKCHUE



1.6

1.7

1.8

1.9

1.10

OOBSACHATH (PU3MUECKHE SIBICHHS, IMPOLECChl U CBOMCTBA TeJ, B TOM YMUCIE U B KOHTEKCTE CUTYyalui
[IPAKTUKO-OPUECHTUPOBAHHOIO  XapakTepa: BBIABIATH PUYMHHO-CICACTBEHHBIE  CBSI3H, CTPOUTH
oO0BsicHeHue u3 1 — 2 JIOrMyeckux 1iaroB ¢ ornopoi Ha 1 — 2 U3yuyeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUM,

(I)I/ISI/ILICCKI/IX 3dKOHa UK 3aKOHOMCPHOCTHU

pemath pacuéTHble 3a7a4u B 1 — 2 neiCTBUS, UCTIOIb3Ys 3aKOHBI U (JOPMYJIBL, CBSI3bIBAIOIINE (PU3UUECKHE
BEITMYMHBI: HA OCHOBE aHAJIM3a yCIIOBUS 33/I1a4¥l 3alHCHIBATh KPATKOE YCIOBUE, MMOACTABIATh (PHU3UIECKUE
BEJIMYMHBI B (OpMYJbl M MPOBOAUTH Pacu€Thl, HAXOAWUTH CIPABOYHBIE JAHHbIE, HEOOXOIUMBIEC IJif

peleHus 3a/1a4, OLlEHUBATh PEATUCTUYHOCTD MOMYYCHHON (PU3HMUECKON BeITUYMHbI

pacno3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh MPH MOMOIIU (PU3UYECKHX METOJOB, B ONHCAHUU
WCCJIEIOBAaHUS BBIIETATh MPOBEPSEMOE MPEANOIoKeHHEe (TUNOTe3y), pa3inyaTb M HHTEPIPETUPOBATH

HOJ'IyLIeHHHﬁ pe3yJibTaT, HAXOAUTH OIIMOKH B XOJ¢ OIIbITa, ACJIAaTh BBIBOABI 110 €T'0 pE3yJibTaTaM

MIPOBOJIMTH OTIBITHI IO HAOIIOIEHUIO (U3HUYECKUX SBJIICHUH WM (U3NYECKUX CBOUCTB Tel: (OpMYINPOBAThH
NpOBEPsIEMbIC TIPETIOIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PY/I0BaHMS, 3aIIChIBATH XO]]

OTbITa U POPMYJIMPOBATH BHIBOJIBI

BBITIOJIHATE MPAMBIC M3MCPCHUA C HUCIIOJB30BAHMEM aAHAJIOI'OBBIX M III/I(i)pOBI)IX HpI/I60p0B, 3aI1uChIBaTh

noKa3aHusi IpuOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOTPEUTHOCTH U3MEPEHHIA



1.12

1.13

1.14

1.15

MPOBOANUTH HMCCIEAOBAHUE 3aBUCUMOCTU OJHOM (DM3MUECKON BEIMYMHBI OT JIPYrod C HCIOJIb30BaHHEM
MPSMBIX HM3MEPEHUH, y4acTBOBaTh B IUIAHMPOBAHUHM y4EeOHOTO HCCIIEIOBAHMs, COOMPATh YCTAHOBKY H
BBIMOJHATh HW3MEPEHHs], CleAysd MPeVIOKEHHOMY IUIaHy, (QUKCUPOBATh pe3ylbTaThl MOJYyYEeHHOU
3aBUCHUMOCTH (DM3MYECKHX BEIWYMH B BHUJC MPEUIOKECHHBIX TaOMUI U rpaduKoB, JelTaTh BBIBOJABI IO

pe3yjibTaTaM UCCICAOBaHNA

NPOBOJUTh KOCBEHHBIE M3MEpPEHMs (U3UUECKUX BEJIWYMH, CIeXys NPeASIOKEHHOH HHCTPYKLUMHU: IPH
BBITIOJIHEHHH HM3MEPEHH cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYHCISATH 3HAYEHHUE HCKOMOIA

BCJINYHHBI

coOJr01aTh MpaBUiIa TEXHUKK O€30MaCHOCTH MPpH padoTe ¢ JabopaTOpHBIM 000PyI0BaHUEM

YKa3bIBaTb IMPUHIIUAIIBL HCﬁCTBHH HpI/I60pOB N TCXHHYCCKHX YCTPOﬁCTB, XapaKTCPU30BaTh IMPUHIUIIBI
I[Cf/iCTBPISI HU3YYCHHBIX HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO UX ONMUCAaHUs, UCII0JIb3YyA 3HAHUA

0 CBOMCTBax (bI/I3I/I‘lCCKI/IX SIBJICHUI U H606XOI[I/IMBIG (bI/I3I/I‘lCCKI/IC 3aKOHBI U 3aKOHOMCPHOCTU

MIPUBOJIUTH PUMEPHI (HAXOUTh HHPOPMAIUIO O IPUMEpax) MPAKTUUYECKOIO UCIIOJIb30BAHUS (PU3NYECKUX
3HaHUIl B TOBCETHEBHOM XHM3HM I oOecredeHus O€30MacHOCTH NpU oOpallleHMH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 3/10pOBbs M COONIOICHNS HOPM 3KOJIOTHYECKOTO TIOBE/ICHUS B

OKpYKarollen cpene



8 KUIACC

1.16

1.17

1.18

1.19

OCYILICCTBIIATDH 0T60p HCTOYHHMKOB I/IH(bOpMaI_[I/II/I B CCTH I/IHTepHCT B COOTBCTCTBHHM C 3aJaHHBIM
IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMMCHOIIHXCA 3HAaHUM U HYTéM CpaBHCHHA pPA3JIMYHBIX HCTOYHHUKOB

BBIACIIATDH I/IH(bOpMaI_[I/II-O, KOTOpas ABJIACTCA HpOTHBOpC‘IHBOﬁ HJIM MOXET OBITh HCI[OCTOBGpHOfI

WCIIOJIb30BaTh TPU BBHIMOJIHEHUHM Y4YeOHBIX 3a/laHUi HAYYHOIOMYJSIPHYIO JIUTEPATYpy (PU3NYECKOTO
COJIepKaHUs, CIIPABOYHBIE MAaTEPUAIIbI, peCypchl ceTH MHTEpHET, BIaAaeTh NpUEMaMHU KOHCIIEKTUPOBAHUS

TeKcTa, NpeoOpa3zoBaHus HHPOPMAIMHU U3 OJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

cO37aBaTb COOCTBEHHBIE KpaTKHWE IMHUCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HCTOYHHKOB
uHbopMaluu (PU3NYECKOT0 COAEp)KaHHUA, B TOM YHCIE MyONUYHO JelaTh KpaTKUe COOOIIEHUs O
pe3ysbTarax MPOCKTOB WM YYeOHBIX HWCCIICIOBAHMA, MPH ITOM TI'PAMOTHO HCIOJB30BaTh W3YyYCHHBIH

MOHSATUIHBIN anmapat Kypca (U3uKH, COIPOBOXKAATH BBHICTYIIJICHHE MTPE3eHTAIHeH

MPU  BBITIOJIHCHUH Y4YE€OHBIX TPOEKTOB M HCCJICAOBAHHMM paclpenessTh OO0S3aHHOCTH B TPyIIe B
COOTBETCTBUU C IIOCTABJICHHBIMU 3aJa4aMH, CJICAUTH 34 BBINOJHEHUEM IUIaHA JACHCTBUM, aJE€KBATHO
OIICHMBAaTh COOCTBEHHBI BKJIAaJ B JACATCIBHOCTh TPYMIbl, BBICTPAaUBATh KOMMYHHKATHBHOE

B3aHMOﬂeﬁCTBHe, YUUTBhIBASA MHCHHUC OKPYIKAOMIUX



Kon nposepsiemoro
pe3yJbTarTa

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOH 00pPa30BaTe/JIbHOI MPOrpaMMbl
OCHOBHOT0 0011ero 00pa3oBaHus

HUCIIOJBb30BaTh MMOHATHUA

pas3inyaTthb SABJCHHUA IO OIMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JECMOHCTPUPYIOIIHUX

JTaHHOE (PM3HUYECKOE SIBIICHUE

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3UYECKHX SBICHHM B OKpYXKalolleM MHpe, B TOM YHCIE
buznyeckue SBICHUS B MPHUPOJE, NMPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/Jady B y4eOHYIO, BBLIEISATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (U3UUECKUX SIBICHUN

OMKCHIBATh M3YUYEHHBIE CBOWCTBA TeNl M (U3UYECKUE SIBICHUSA, MCMONB3Ys (DU3MUECKHE BEIMYUHBI, MPU
OMHCAHUU TIPABUIILHO TPAKTOBATH (PU3UYECKUN CMBICI MCIIONB3yEeMbIX BETUYHH, 0003HAYCHHS U €IUHUIIBI
bu3NYeCKUX BEIMYMH, HAXOAUTH (OPMYJIIbI, CBS3bIBAIOIIME JaHHYI (DU3MUECKYIO BEIUYUHY C JIPYTUMHU

BEJIMYMHAMU, CTPOUTH IpauKy U3yUYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYUH

XapaKTCPpHU30BaATb CBOMCTBaA TCI, (1)I/I3I/I‘IeCKI/IC SIBJICHUS W IIPOLCCCHI, UCIOJIB3YS M3YYCHHBIC 3aKOHBI, IIPpU

3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATH €T0 MATEMATUICCKOE BRIPAKEHUE

OOBACHATh (PU3UYECKHE IMPOLECChl M CBONCTBA T€l, B TOM YHUCJIE€ M B KOHTEKCTE CUTYyallUld MPAKTUKO-
OPUCHTHUPOBAHHOI'O XapaKTCpa: BBIABIIATL HNPUYUHHO-CICIACTBCHHBIC CBA3U, CTPOUTH OGLHCHGHI/IC ml-2
JIOTUYECKHX IIAroB C TOMOIIBI0 1 — 2 M3y4EeHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUHN, (PU3UUYECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH



1.7

1.8

1.9

1.10

pemarb paC‘léTHLIe 3aJa4u B 2-3 HeﬁCTBI/IH, HCIIOJIb3YyA 3aKOHBI U q)OpMy.TIBI, CBA3BIBArOIIHEC (I)I/I3I/I‘-IGCKI/IC
BCJIMYMHBI: HAa OCHOBEC aHAJIM3a YCJIIOBUA 3aJadyd 3alHCBIBATL KPATKOC YCJIOBHEC, BBIABJIATHL HCIOCTATOK
JaHHBIX JJIS1 pCHICHUA 3a1a4H, BBI6I/IpaTB 3aKOHBI U (I)OpMy.]'ILI, HCO6XO,I[I/IM]':>IG st e€ peumcHus, MPpOBOAUTDb

paCLIéTBI " CPaBHUBATD ITOJTYUYCHHOC 3HAYCHHEC (1)1/I3H‘I€CKOI>1 BCJIMYHHBI C U3BECCTHBIMU JaHHbBIMU

paciio3HaBaTb HpO6J'IeMbI, KOTOpPBIC MOXHO pPCHIUTH IIPHU IMOMOIIH (1)I/I3I/I‘-IeCKI/IX MCETOHOB, HUCIIOJIb3YA
OMUCAHUC HCCICAOBAHMA, BBIACIATH IMPOBEPACMOC IMPCAIIOJIO0KCHHUEC, OUCHHUBATL IMPABUIBHOCTL ITOpAAKA

MMPOBCACHUA UCCIICAOBAHUS, ACJIaTh BBIBOAbI

MIPOBOAUTD OTBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBJICHUN UM (PU3HMUECKUX CBOMCTB Tel: (POpPMYIHUpPOBATH
MpOBEpsieMbIC TPEINOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIONKEHHOTO 00OPYIOBaHUS, OMHUCHIBATH XO/I

omnbITa ¥ (POPMYIUPOBATH BHIBOBI

BBIIIOJIHATE IIPAMBIC H3MCPCHHA C HMCIIOJB30BAHUCM AHAJIOTOBBIX HpI/I60p0B U AaTYHUKOB (1)I/ISI/I‘I€CKI/IX

BEJIMYMH, CPAaBHUBATH PE3yJIbTAThI M3MEPEHUI ¢ yIETOM 3a1aHHOHN a0COIFOTHOM MOTPEITHOCTH

MNpOBOAUTL HCCICAOBAHUC 3aBUCUMOCTH O,Z[HOI71 (pH3quCKOﬁ BCJIIMYHUHBI OT ,Z[perfI C HCIIOJIb30BAHUEM
MMPAMBIX HSMGPCHHﬁI IJIaHUPOBATH UCCJIICAOBAHUC, CO6I/IpaTI) YCTAaHOBKY H BBIINIOJIHATE U3MCPECHUSA, CIICAY
NpCAJIOKCHHOMY IIJIaHY, (bI/IKCI/IpOBaTL PE3yJIbTaThbl HOJ'Iy‘-ICHHOfI 3aBUCUMOCTH B BUC Ta6J'II/II_[ n Fpa(bI/IKOB,

ACJIaTh BBIBOAKLI 110 PE3YyJIbTaTaM UCCIICAOBAHUA



1.12

1.13

1.14

1.15

1.16

1.17

MNPOBOAUTE KOCBCHHBLIC H3MCEPCHHUA (i)I/ISI/I'-IeCKI/IX BCIIMYMH: IUIAHUPOBATb H3MCPCHUA, C06I/IpaTI)

SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS HpeﬂHO)KCHHOﬁ HWHCTPYKIUHU, U BBIYUCIIATh 3HAUYCHUC BCIIMYNHBI

coOIII01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1ab0opaTOpPHBIM 000pyI0BaHHEM

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS U3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX
ONMCAHUSA, WCIONb3Yys 3HAHUS O CBOMCTBaX (U3MYECKUX SBICHUM U HeoOXoauMmble (U3NYECKUe

3aKOHOMEPHOCTH

paciio3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOI\/JICTBa U U3MCPUTCIIbHBIC HpI/I60pI)I 10 CXE€MaM H CXEMAaTHUYHBbIM
PUCYHKaAM, COCTABJIATH CXCMBbI JICKTPUICCKUX HCHGI;'I C IOCJICAOBATCIIBHBIM M ITApaJUICIIbHBIM COCIUMHCHUCM

9JICMCHTOB, pa3jindyas yCJIIOBHBIC 0003HaYCHHS PJICMECHTOB OJICKTPHUYCCKUX merei

NPUBOJUTH TPUMEPHI (HAXOIUTh WHPOPMAIMIO O NMPHUMEpPax) MPaKTHYECKOTO HUCIOIB30BaHUs (U3HUECKUX
3HAaHUM B TOBCEIHEBHOW >KHM3HM Ui oOecrieueHHst O€30MacHOCTH TpH OOpalieHuu ¢ npudopamu u
TEXHHYECKHMHU YCTPONWCTBAMH, COXPAHEHUS 370POBbS U COOJIOIEHHUS HOPM SKOJOTHYECKOTO MOBEICHUS B

OKpY’Karolleu cpene

OCYIICCTBIIATh MOUCK MH(MOpMAIMKA (PU3UIECKOTO COICpKaHUSI B ceTd VIHTEpHET, HA OCHOBE MMCHOIIUXCS
3HaHUW U MyTEM CPABHEHMS JOMOJHUTENBHBIX MCTOYHHUKOB BBIACNIATH HHPOPMAIMIO, KOTOpas SBISETCS

IIPOTUBOPEUMBOM U MOXKET OBITH HEJJOCTOBEPHOM



1.18

1.19

1.20

9 KVIIACC

Koa nposepsiemoro
pe3yJbTarTa

1.1

UCIIONIb30BaTh MPH BBHIMOJIHEHUHM YYEOHBIX 3a/laHuil HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3HUECKOTo
COJIepKaHus, CIIPABOYHbBIE MaTepUalibl, pecypchl ceth MHTepHeT; BiIaAeTh NpuéMaMu KOHCIIEKTUPOBAHUS

TeKcTa, MpeodpazoBaHus HHPOPMAIIMH U3 OJJHON 3HAKOBON CUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHBIE IHMCBMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas uHpOpManuio u3
HECKOJIBKUX MCTOYHHKOB (DM3MUYECKOTO CONIEPXKAHUSA, B TOM YHUCIE MyOIWYHO IMPEACTaBIATh PE3YIbTaThl
NPOCKTHOM WJIM HCCIIEOBATEIbCKON JEesATeIbHOCTH, IPU 3TOM T'PAMOTHO HCMOJIb30BaTh H3YUYCHHBIH

MOHSATUHHBIN anmapart Kypca (U3uKH, COPOBOXKIAATh BRICTYIJICHHUE TTPE3CHTAIUCH

IIPY BBITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIICAOBAHUHN (PU3HMUECKUX MPOIECCOB PACHPEACATh 00sI3aHHOCTH
B IpylHIe B COOTBETCTBUU C IOCTABJICHHBIMM 33JayaMM, CIEIUTh 3a BBIIOJHEHHWEM IUIaHA NEHCTBUH U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJaJa B JESATEIBHOCTb I'PYIIbI, BBICTPAaUBATh

KOMMYHHKaTUBHOE B3aMO/ICHCTBHE, MIPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BATh U3YUCHHBIC TIOHATUS



1.2

1.3

1.4

1.5

1.6

pasindaThb ABJICHUSA IO OMMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE OIIBITOB, J€EMOHCTPHUPYIOIIUX

JaHHOC (I)I/I3I/I‘-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHHE M3YYCHHBIX (M3NYECKUX SIBJICHUH B OKPYXAlOIIEM MHUpE, B TOM YHUCIIE
¢buznyeckue sSBIEHUS B MPUPOJE, NPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/lady B YUEOHYIO, BBLIETAThH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NIECKUX SIBICHUI

OIMHUCBIBATh U3YYCHHBIC CBOMCTBA Tl U (1)I/ISI/I“IGCKI/IC ABJICHUS, UCIIOJB3Ys (1)I/I3I/ILICCKI/IG BCJIMYHHBI, IIPU
OIMMMCAHUHN TIIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/II71 CMBICJI HCIIOJIb3YCMbIX BCJIIMYHH, 0003HAYCHHUS U
(910505070005 q)HSI/IquKI/IX BCJIIMYHUH, HAXOIHUTH q)OpMy.]'H)I, CBA3LIBAIOIIWEC JAHHYIO (1)I/ISI/ILIGCKYIO BCJIIMYHHY C

APYyruMu BCJIIMUYMHAMU, CTPOUTH Fpa(bI/IKI/I N3YUCHHBIX 3aBHCUMOCTE (I)I/ISI/IHCCKI/IX BCJIIMYMH

XapaKTCpHU30BaATb CBOMCTBaA TCII, (bI/ISI/I‘ICCKI/Ie SBJICHUS U IIPOLECCHI, UCITIOJIb3YA M3YUYCHHBIC 3aKOHBI, IIPpHU

3TOM J[aBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATH €TI0 MATEMATUIECKOE BRIPAKEHUE

OOBSACHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyallMil MpPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa: BbISBIATH IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OObsICHEHUE U3 2 — 3
JIOTUYECKHX II1aroB ¢ MOMOIIBIO 2 — 3 M3yYEeHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIU 3aKOHOMCPHOCTU



1.7

1.8

1.9

1.10

1.11

pemath pacu€THbIE 3a7aud (OMUPAIOIIUECS HAa CUCTeMY M3 2 — 3 ypaBHEHMIl), UCTHOJb3Yys 3aKOHbBI U
dbopMyIibl, cBA3bIBalOIIKME (U3MYECKUE BEIMYUHBI: HA OCHOBE aHajM3a YCJIOBHS 3a/laydl 3alHChIBATh
KpaTKOE YCJIOBHE, BBISBISTh HEAOCTAIONINE MM M3OBITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBL,
HEO0OXOUMBIE JUIS PEIICHUs, TPOBOAUTH PACUETHI U OIIEHUBATH PEATMCTUYHOCT MOMYyUYEHHOTO 3HAUYEHUS

(bu3HYECKON BEITMINHBI

pacro3HaBaTb HpO6HeMBI, KOTOPBIC MOXHO pPEHIUTHh MPU IOMOIIN (1)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJIB3YAd
OIMUCAaHUC HCCICAOBAHUS, BBIACIIATH MPOBEPACMOC IMPCAIIOJIOKECHUC, OUCHUBATL IMMPABUIIBHOCTL IIOPSAIKA

MMPOBCACHUSA UCCIICAOBAHMS, A€JIaTh BbIBO/Ibl, MHTCPIIPETUPOBATDH PE3YJIbTAThI H&6J'IIO}1€HI/II7[ U OIIBITOB

IPOBOJIUTH OIBITHI 1O HAOMIOJACHHUIO (U3MUECKUX SBJIEHUM WM (U3MYECKUMX CBOMCTB Tew:
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOUHOrO HaOOpa 000pyJ0BaHMSI, ONUCHIBATH XOJI OMbITA U

€ro pe3yibTaThl, POPMYIUPOBATH BHIBObI

MIPOBOIUTH MPH HEOOXOAMMOCTH CEPUI0 IPSIMBIX U3MEPEHUH, OTpeIessisl CpeiHee 3HAUCHHE U3MepsIeMOi
BeMMYUHBI ((POKYCHOE pacCTOSHUE COOMpArolIeil JMH3bI), 0OOCHOBBIBATH BHIOOpP croco0a H3MEpEeHUs

(M3MepuTeIHLHOTO PUOOpPa)

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C UCTIOJIB30BAHUEM TIPSIMBIX U3MEPEHUI:
[UTAHUPOBATh HCCIIEJJOBAHUE, CAMOCTOSATEIHHO COOMpaTh YCTAaHOBKY, (DUKCHUPOBATH pPe3yNIbTaTh
MOJIYYEHHOW 3aBUCHUMOCTH (DU3WYECKUX BEIWYMH B BHUAE TaOMUIM TpaduKOB, JENaTh BBIBOJBI IO

pe3yJbTaTaM UCCIEeI0BAHUS



1.12

1.13

1.14

1.15

1.16

1.17

MNPOBOAWUTL KOCBCHHBIC HW3MCECPCHUA (1)I/I3I/I‘I€CKI/IX BCJIMYHH: IIJIAHUPOBATH MH3MCPCHUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIIOJHATL H3MCPCHUS, CICAYS HpeﬂHO)KCHHOﬁ HHCTPYKIHH,
BBIYUCIIATE 3HAYCHHUEC BCIWYHMHBI W aAHAJIU3UPOBATH IIOJTYYCHHBIC PE3YJbTAaThl C y‘-IéTOM SallaHHOI\/’I

MOrpeIIHOCTHU H3MepeHHI>i

co0JroIaTh MpaBUiIa TEXHUKN 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM

pa3jindaTb OCHOBHBIC NPU3HAKU HU3YYCHHBIX (bI/I3I/I"IeCKI/IX MOI[eHeﬁl MaTcepHraJibHasA TOYKa, a0COJIFOTHO
TBép]IOG TEJIO, TOYCYHBIN MCTOYHUK CBCTAa, JIy4, TOHKasd JIMH3a, INIaHCTapHasd MOACJIIb aTOMa, HYKJIOHHAs

MOZCIJIb aTOMHOI'O AApa

XapaKkTepu30BaTh MPUHIUIBI AEHCTBHS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB C ONOPOii Ha UX
ONHMCAHMs, WCIONb3Yys 3HAHUA O CBOWCTBaX (IM3MYECKHX SBICHUH W HEOOXomuMmble (u3mueckue

3aKOHOMCPHOCTH

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKU U3YYECHHBIX TEXHHYECKUX YCTPOMCTB, U3MEPUTEIBbHBIX
npuOOpPOB U TEXHOJOTMYECKUX IMPOLECCOB MPU PELICHUH Y4eOHO-NPAKTUUYECKUX 3a]ad, ONTHYECKHE

CXCMBbI I TIOCTPOCHUA I/I306pa)KCHI/II71 B IIJIOCKOM 3€pKaJic u CO6Hp8.IOIJ.ICI>i JIMH3C

NPUBOJNTE TPHUMEPHl (HAXOAWUTh WHQPOPMAIMIO O TPUMEpax) TMPAKTHUYECKOTO MCIIOIb30BaHU
¢u3nUecKux 3HaHUI B TMOBCEJIHEBHOW JKM3HU JUIsl oOecrieyeHHs O€30HmacHOCTH MpH OOpaleHHH C
npubopaMu M TEXHUYECKMMM YyCTPOMCTBAMM, COXPAaHEHHUS 370pOBbS U COOJIOACHHUS HOPM

SKOJIOTHYCCKOTI'O ITIOBCACHU B OKPY)KaIOIHCﬁ cpeac



1.18

1.19

1.20

1.21

OCYUIECTBIIATh TOUCK HH(pOpManuu (U3NYECKOro cojaepkaHus B ceTu VHTepHeT, caMOCTOATEIbHO
dbopMyJIMpysT TIOMCKOBBIH 3ampoC, HAXOJAUTh IIyTH OMNPEACICHUS JIOCTOBEPHOCTH IOTYYCHHON

I/IH(l)OpMaHI/II/I Ha OCHOBE MMEIONINXCS 3HAHHUH U JOITIOJIHUTCIJIbHBIX HCTOYHHUKOB

UCIIOJIb30BaTh IPH BBINOJIHEHUHM YYEOHBIX 3aJaHUN Hay4HO-TIONMYJSPHYIO JIUTEparypy (pusmueckoro
coJiepKaHus, CIIPAaBOYHbIE MaTepHalIbl, pecypchl ceTd IHTepHET; BilageTh NpUEMaMu KOHCIIEKTUPOBAHUS

TeKcTa, Ipeodpa3oBaHus HHPOPMAILIUU U3 OJJHOW 3HAKOBON CHUCTEMBI B IPYTYIO

co3/laBaTh COOCTBEHHbIC MUCbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE MH(OPMALUHU U3 HECKOJIBKUX
UCTOYHUKOB (PU3MUECKOr0o COJEpXKaHUsA, IMyOIMYHO TPEACTaBIATh Ppe3yJbTaThl IPOEKTHOW WIIN
UCCIIEA0BATENIBCKON NEATEIbHOCTH, IIPU 9TOM I'PaMOTHO UCIIOJIB30BATh U3Y4YCHHBIA TOHATUIHBIN armapar
U3y4aeMoro pasjena (U3MKH U CONPOBOXAATh BBICTYIJICHHE IpPE3EeHTalMed ¢ y4éTOM OCOOEHHOCTEH

ayauTOpun CBCPCTHUKOB

IIpU BBIITOJIHCHHUN yLIe6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (1)I/I3I/I‘IGCKI/IX IIpoHeCCOB paACHPECACIIATH
0053aHHOCTH B Tpynrne B COOTBETCTBHUU C MMOCTABJICHHBIMU 3adadaMH, CIICAUTL 3a BBIMMOJIHCHUCM ILIaHa
HeﬁCTBHﬁ U KOPPCKTUPOBATH €ro, aICKBATHO OLUCHHUBATH COOCTBEHHBIN BKJIaZd B ACATCIBbHOCTD I'PDYIIIIbI,

BBICTPaNBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTh pa3pemaTh KOH(IMKTHI



HNPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUSA

7 KITACC
Kon
pasne Kox siemenrta IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA
Ja
®U3MKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MUPA
®duznka — Hayka o npupoje. SABneHus npuponabl. Puznueckue
1.1 SIBJICHMSI: MEXaHUYECKHE, TENJIOBLIE, AIIEKTPUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
Ousnyeckue BeNUYUHBL. V3MepeHne (GU3HUECKUX BEIUYHUH.
1 1.2 dusnueckue puOOPHI. ITorpemnocts U3MEPECHUM.

MexayHapoaHasi CUCTEMA €UHUIT

ECTGCTBCHHOH&Y“IHBIFI MCTO IIO3HAHUA: Ha6J'IIOI[€HI/Ie,
13 IIOCTAaHOBKAa HAYYHOT'O  BOIPOCA, BbIIBUKCHHUC THUIIOTC3,
OKCIICPUMCHT 110 IMIPOBCPKE TUIIOTEC3, 00BsICHEHHE

Ha0JII0AaEMOTO SABJIEHUSA

14 Onucanvie pU3NIECKUX SBICHUN ¢ TOMOIIBIO MOJICICH



1.5

[IpakTuueckue paboThI:

N3mepenune paccTosHUMN.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEa.

Omnpenenenne pa3sMepoB MabIX TEIN.

N3mepenne TemmepaTypbl IIpU  IOMOIIM  KHJIKOCTHOI'O

TEPMOMETPA U 1aTUHUKA TEMIIEPATyphI

ITEPBOHAYAIJIbHBIE CBEJJEHM A O CTPOEHNUN BEIIIECTBA

2.1

2.2

23

24

2.5

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mepbl. OIBITHI,

JOKa3bIBAIOIINUE JUCKPETHOC CTPOCHUE BCIICCTBA

I[BI/I)KCHI/IG qaCTull BCIICCTBA. CBs3b CKOPOCTH ABHUKCHUA

9acTHI] ¢ TeMIeparypoil. BpoyHoBckoe nBmkenue, Tudy3us

BSaHMOHeﬁCTBHe JacTull BCUICCTBA: IPUTAKCHHUE U

OTTAJIKMBaHHC

ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHUE ra30B, KUJIKOCTEN
U TBEPABIX (KPUCTAUIMUECKUX) TeI. B3auMoCBs3b MEXKIY
CBOMCTBAMH BEILECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX U HX

ATOMHO-MOJIEKYJIIPHBIM CTPOCHHEM

OcobenHocTi arperaTHbix COCTOSTHUM BOJBI



2.6

[IpakTuueckue paboThI:

Onenka auaMeTpa aToMa METOJIOM PSAJIOB (C MCIOJIb30BaHUEM
¢dororpadmii).

OmBITHI 110 HAOMIOJCHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
OnbITBl IO OOHAPYXKEHHWIO JEHCTBHS CHJI MOJEKYJSIPHOTO

TIPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

34

3.5

3.6

3.7

3.8

MexaHnueckoe JBH)KCHUE. PaBHOMCpHOG U HEPABHOMCPHOC

NBIDKEHHE

Ckopoctb. CpeHsisi CKOPOCTh PU HEPABHOMEPHOM JIBUYKEHUH.

Pacuér nmyTu ¥ BpeMEeHU ABUKCHUSA

SIBnenue uHepuuM. 3aKOH MHEpLUUU. B3aumoaeicTBue Ten Kak
IIPUYMHA U3MEHEHHUsI CKOPOCTHU JBMKEHMs Tell. Macca kak mepa

HHCPTHOCTHU TECJIa

IImorHOocTer BemecTtBa. CBA3bL IUIOTHOCTH C  KOJUYECTBOM

MOJIEKYJ B eIMHUIE 00bEMa BeleCTBa

Cuta xak XapaKTCPUCTHUKA B3aUMOICHCTBUS Tell

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢ IOMOILBIO

TUHAMOMETpa

SIBnenue TATOTEHUS M cHila TspkecTH. Cula TSHKECTH Ha Apyrux

mwira"eTax. Bec Teima. HeBecomocTn

Cuna tpenus. TpeHue CKOIbXKEHUS U TpeHue nokos. TpeHue B

IpUupoac U TCXHUKE



3.9

3.10

3.11

3.12

Clio)keHWe  CWJI, HampaBJ€HHBIX IO  OJHOM  MPAMOM.

PaBHOzelicTBYIOIIIAsA CHIT

[IpakTrdyeckue pabOTHI:

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKCHHs (IIAapHKa B
KHUJIKOCTH, MOJCIH JICKTPHUUECKOTO aBTOMOOWJIS U TaK Janee).
OnpenenieHne cpeaHell CKOPOCTH CKOJBXKEHUS Opycka WU
[IapyuKa 1O HAKJIOHHOW IIockocTh. OmpenereHne MIOTHOCTH
TBEpaoro Tema. ONBITE, JAEMOHCTPHPYIOIIUE 3aBUCHMOCTD
pacTspkeHus (aedopMaIui) Mpy>KUHbI OT TPUI0KEHHOW CHITBL.
OnbITH, JEMOHCTPHPYIOIIUE 3aBUCUMOCTh CHIIBI  TPEHHS
CKOJIbKEHUS OT Beca Tella M XapakTepa COMPHUKACAIONIUXCS

MOBEPXHOCTEU

@dusnueckre SBIECHUS B MNPHUPOJE: IPUMEPHI ABWKECHHUA C
pa3IMYHBIMM CKOPOCTSMHU B JKMBOM M HEKUBOM IPUPOLE,

JIeCTBUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUJIKOCTE 1 TA30B

4.1

4.2

4.3

Hapnenne TBEpAoro Ttena. CnocoObl  yMEHBIICHUS H
YBEJIMYEHUS 1aBICHUS

JlaBienne ra3a. 3aBHCUMOCTH JaBIICHHS Ta3a OT 0OBEMa,

TEeMIIepaTypbl

Hepeﬂaqa JaBJICHUA TBépI[I)IMI/I TCJIaMU, ) KUJKOCTAMHU U ra3aMH.

3akoH Ilackang. [TneBMaTHueCcKre MaIlIHHEI



4.4

4.5

4.6

4.7

4.8

4.9

3aBHUCHUMOCTD JTaBJICHUS JKUIKOCTHA oT TITyOHWHEI.
I'unpocratuueckuit  mapagokc. CooOmiaromuecs  COCYbL.

FI/IIIpaBJH/I‘-IGCKI/Ie MCEXaHU3MBbI

Atmocdepa 3emnum u  armocdepHoe naBieHue. llpuunHbl
CyIIECTBOBaHUS  BO3AYIIHOW  oOomouku  3emiu.  OmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(HEPHOTO  JaBlIEHHS  OT

BBICOTBI HaJl YPOBHEM MOpPs

N3mepenue  armocdepHoro  nmaeneHus.  [lpubopsr s

M3MepeHust aTMOC(hepHOro JaBIeHUS

I[eﬁCTBHC KHUIKOCTH M ra3a Ha HOpr)KéHHOC B HHX TCJIO.

BriTankusaromias (apxuMeoBa) cuiia. 3aKkoH Apxumena

[InaBanue ten. Bo3gyxonnaBaHnue

[IpakTrueckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOAE OT 00BEMa
MOTPYKEHHOM B KUAKOCTh dYacTh Tena. OmnpeneneHue
BBITAJIKUBAIOLLIEH CHIIBI, ICMCTBYIOLIEN HA TEJO, IOTPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOIIEH CHUJIBI,
JIEHUCTBYIOIIEH HA TEJIO B >KHJIKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPHUPYIOIME 3aBUCUMOCTh  BBITAIIKMBAIOIIECH  CHJIBI,
JIeMCTBYIOIEH Ha TEJO B )KUAKOCTH, OT 00bEMa MOTPYKEHHOI B
KUIKOCTh 4YacTH TeJa M OT IUIOTHOCTH  JKHJKOCTH.
Konctpyuposanue apeoMerpa WM KOHCTPYUPOBAHHUE JIOJKH U

OIpeJIeNIEHUE €€ TPY30IOTbEMHOCTH



4.10

4.11

Ousnyeckue SBICHUS B MPUPOAE: BIHUSHHUE aTMOC(EepHOro

JIaBJIICHUS Ha KUBOU OpTraHu3M, IIaBaHUC pBI6

TexHunueckue YCTpPOMCTBA: cooO0Imaronmecs COCYIBI,
YCTPOMCTBO BOAOMPOBOJIA, THAPABIMYECKUN MTPECC, MAHOMETP,

6apoMeTp, BHICOTOMEP, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPT A

5.1
5.2

53

54

5.5

5.6
5.7

5.8

Mexanuueckas pabota

Mexann4deckas MOIITHOCTh

[IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb.

[IpaBuiio paBHOBECHS pblyara
[IpuMeHeHue npaBuiIa paBHOBECHsI pblyara K OJI0Ky

«3omotoe mpaBwiIO» MexaHUkH. KodpduimeHt moae3Horo

I[CﬁCTBPI?[ MEXaHU3MOB. HpOCTI)Ie MEXaHU3MBI B 6I)ITy 1 TCXHUKEC

[ToTennmanpHas SHEPTUH TEJa, TIOTHATOTO HaJ 3eMIIEH

Kunernueckas sneprus

Ilomnas Mexanudeckas SHECPru-. 3aKOH H3MEHEHHUSA U

COXPaHEHUS MEXaHUYECKON SHEPTUU



8 KUIACC

Kon
pa3aen
a

59

5.10

5.11

Kona baemenrta

[IpakTrdyeckue paboOTHI:

Onpenenenne pabOTHl CHUIBI TPEHHUS TMPU PABHOMEPHOM
JBW)KEHUW  TeJla MO  TOPU3OHTAJIBHOM  MOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHoBecus pbruara. M3mepenue KI1/]
HAKJIOHHOM  TIUIOCKOCTU. M3ydeHue 3aKkoHa  COXpaHEHHUs

MEXaHUYeCKOMN OHCPIun
dusnyeckue SIBICHUS B OpUupoAcC: pbldaru B TCJIC YCJIOBCKA

Texuuueckue YCTpOMCTBA: phlyar, MOJIBVOKHBIH u
HETMOJIBIKHBIA ~ OJIOKM, HAKJIOHHAS IJIOCKOCTh, IPOCTHIE

MCXaHHU3MBbI B 6BITy

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS

TEIUVIOBBIE ABJIEHUA

6.1

6.2

OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOpUHU
cTpoeHHsl BelecTBa. Macca u pa3mepsl MoJekys. OmbIThL,
MOJITBEPKIAOLIHE OCHOBHBIE HOJIOKEHHUS

MOHCKynﬂpHOKI/IHCTH‘ICCKOﬁ TCOPUU

Mopenu TBEPAOTO, XKUIKOTO W Ta3000pa3HOTO COCTOSHHM

BCIICCTBA. KpI/ICTaJ'IJ'II/I‘-ICCKI/Ie u aMop(I)HLIC TCIIa



6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

OObsicHEeHHE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEN Ha
OCHOBE TIOJIO’KEHUH MOJIEKYJIIPHOKMHETUYECKOM Teopun
CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

TemnoBoe paciIMpeHne U cxKaTue

Temneparypa. CBsi3b TeMIepaTypsl €O CKOPOCTbIO TEILIOBOIO

NBIDKECHUS YaCTHI]

Buytpennsas osHeprus. CrnocoObl HM3MEHEHHs] BHYTPEHHEH

SHEPrUM: TeIionepeaaya U COBepIIeHne padoThl

Buapl  Temmomepengaum:  TEIIOMPOBOIHOCTh,  KOHBEKIIHS,
W3IIy4eHUe

KomnyecTBO TEIIOTHI. VY aenbHas TemI0EMKOCTh BelllecTBa

TemnooOMeH U TEMIOBOE PaBHOBCCHC. ypaBHCHI/Ie TCIJI0BOT'O

OaslaHca

IlnmaBnenne wu OTBCPJACBAHUC KPUCTAJUIMYCCKUX BCIICCTB.

VY nenbHasg TeruioTa IUIaBICHUS

[TapooOpazoBanne u KoHzaeHcauusa. Mcmapenuwe. Kunenwue.
VnenbHass ~ Temwiora  nmapooOpa3oBaHHsS.  3aBHCHUMOCTb

TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHS

BnaxHocTs BO3JyXa

SHCPFI/I}I TOIIJINBA. VI[CJIBHaSI TCIUIOTAa CropaHusid



6.15

6.16

[punmunsr padotsl TemnoBbix apurareneir KIIJI terutoBoro
nsurarens. TeruloBele ABUraTeNM M 3allUTa OKPY KAIOIIEH
Cpelbl

3aKOH COXpaHEHUs W MPEBPAILEHUS DHEPIUU B TEIUIOBBIX

Imponeccax



6.17

[IpakTryeckue paboOTHI:

OnbITl IO OOHApPYKEHUIO JEHCTBHS CHUJI MOJICKYJIIPHOTO
MPUTSKEHUS.

OneITHI 10 BBIpAIMBAaHUIO KPHUCTAJLUIOB TOBAPEHHOM COJIM MIIU
caxapa.

OnbITel MO HAOMIOACHUIO TEIJIOBOTO DPACHIMPEHHS Ta30B,
AKHUAKOCTEH U TBEPJBIX TEII.

Onpenenenue JaBieHUs BO3IyXa B OAJUIOHE IIIPHIIA.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBICHUS BO3IyXa
OT ero 00bEMa 1 HarpeBaHus MU OXJIAXKICHHUS.

[TpoBepka rumoTe3sl TMHEHHON 3aBUCIMOCTH JUIMHBI CTOJIOMKA
XKHUJKOCTU B TEPMOMETPUUECKON TpyOKe OT TeMIEepaTyphl.
HaGmioneHne wu3MeHeHUs BHYTpEHHEW »Hepruum Tena B
pe3yJbTare Terionepeaayd U padboThl BHEIIHUX CHUIL.
HccnenoBanue sBI€HMS TEIJIOOOMEHA TIPU CMEIIMBAHUU
XOJIOHOMW U TOpsTYe BOJBI.

OmnpeneneHne KOIMYECTBA TEILIOTHI, IIOJIYYEHHOTO BOIOM IpU
TEMI000MEHE C HarpeThIM METAITMYECKUM LIUIHHIPOM.
Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca UCIIapeHus.

Omnpenenenne OTHOCUTENIBHOMN BIIaXKHOCTH BO3yXa.

OnpeneﬂeHHe y,Z[eJIBHOI>'I TCIJIOTHI IJIABJICHUSA JbJAa.



6.18

6.19

dusnueckue sBIEHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSKEHUE
U KanmWUIIpHbIE SBJICHUS B MPUPOJE, KPUCTALIBI B IPUPOAE,
n3nydenue ComHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI;

o0pa3oBaHUE POCHI, TYMaHa, UHEs, CHeTa.

TexHnueckue yCTpOMCTBA: KaIlWJIJISIPBI, pUMEPBI
HCIIOJIb30BAaHUSI KPUCTAIIJIOB, KHUIKOCTHBIM TEPMOMETP, AATUUK
TEMIEpaTypbl, TEPMOC, CHCTEMa  OTOIUIEHHS  JIOMOB,
TUTPOMETPHI, IICUXPOMETpP, IlapoBas TypOWHa, JBUTaTelslb

BHYTPCHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

7.3

7.4

7.5

Onexrpuszanus Tei. J[Ba poaa 3IeKTpUUECKUX 3apsiioB

BzaumopeiictBue  3apspkeHHbIX  Ten.  3akoH — KynoHa
(3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apsHKCHHBIX TET OT

BCJIMYMHBI 3apAa0B U paCCTOAHUA MCKAY TeHaMI/I)

DnekTpuyeckoe nosie. HanpsEHHOCTh 3JEKTPUYECKOTO TMOJIS.
[lpyHIMI ~ Ccymepmo3uluu  SIEKTPUYECKUX  Tojedl  (Ha

KaueCTBEHHOM YPOBHE)

Hocurenn  snexkTpudeckux  3apsioB. DeMeHTapHbIN
anekTpuyeckuil 3apsa. CrpoeHue artoma. IlpoBonHuku u

TUBJIEKTPUKU

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia



7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

DIIEKTPUUYECKUI TOK. YcnoBust CYIIECTBOBAHUS

QJICKTPHUYCCKOI'O TOKA. HMcTOoYyHUKH TTOCTOSIHHOI'O TOKA

I[CﬁCTBHH QJICKTPHUYCCKOI'0 TOKa (TCHHOBOC, XHUMHUYCCKOC,

MarHMTHOE). DJIEKTPUUECKUM TOK B )KMJIKOCTSX U ra3ax
Onexrpuueckas  nenb. Cwia  ToKa.  DIEKTPUUECKOE
HaTpsHKCHNE

ConpoTuBiEHHE MPOBOJHUKA. YJEIBHOE CONPOTHUBIICHUE

BEIIECTBA
3akon OMa Jyu1st y4acTKa [enu

IlocmenoBaTenpHOE n napajajiCJbHOC COCAMHECHUC

IIPOBOAHHUKOB

PabGoTta 1 MOITHOCTB AIAEKTPUUECKOTO TOKA. 3akoH J[koyns —

Jlenna

DneKTpuYecKre ey U MOTPEOUTENTH IEKTPUIECKON SHEPTUU

B ObITY. KopoTkoe 3aMbikaHue
IlocrosiHHbIe ~ MarHuThl.  B3auMonelcTBHE  MOCTOSIHHBIX
MarHuTOB

MarsauTtHOe 110J1e. MarautHoe moJie 3eMJIM U ero 3HaueHHue JJIA

JKA3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE MOJ€ 3JIEKTPUYECKOTO TOKA.

HpI/IMeHeHI/Ie QJICKTPOMArdHuTOB B TCXHHUKE



7.17

7.18

7.19

JlelicTBU€ MArHMTHOTO TIOJSI HA TMPOBOAHUK C TOKOM.
DJIEKTpOABUTATENb  MOCTOSHHOTO Toka. Mcmosib3oBaHue
3JEKTPOJIBUraTeieil B TEXHUYECKHUX YCTPOMCTBAX M Ha

TpaHCIIOPTE

OnBITH CDapaI[e;I. SIBneHue 3HeKTp0MaFHHTHOﬁ WHAYKIWH.

[IpaBuno Jlenna

Onextporerepatop. CrnocoObl TOMyYEHHUS DSIEKTPHUUECKON
SHEPTUU. DJIEKTPOCTAHIIUUA HA BO30OHOBISEMBIX HMCTOYHHKAX

SHEPruu



7.20

[IpakTudeckue paboOTHI:

OnpITHI IO HAOMIIOAECHUIO JEKTPU3ALMH TNl HHAYKIMEH U TIpU
COTIPUKOCHOBEHUH.

UccnenoBanne  OeHCTBUS  DJEKTPUUECKOrO  TMOJS  HA
MIPOBOJHUKY M TUIIICKTPUKH.

COopka w mpoBepka pabOTHI  AJICKTPUUYECKON  IeMu
MMOCTOSTHHOTO TOKa.

W3mepeHue u peryiupoBaHHue CHIIbI TOKA.

N3mepenue u peryinpoBaHue HAMPSKSHHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO Yepes
pPE3UCTOp, OT COMPOTHUBJICHHS PE3UCTOPAa U HAMPSHKCHUS Ha
pesucrope.

OnbITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTH JJIEKTPUUECKOTO
COIIPpOTUBJICHHA MNPOBOAHHMKA OT C€ro JIMHBI, ILIOIIaAn
MOTIEPEYHOI0 CEYEHUs U MaTepuaa.

[TpoBepka MpaBuiia CIIOKEHUS HanpsHKeHU ! npu
MOCIIEZIOBATEIbHOM COSAMHEHUU JIBYX pe3ucTopoB. IIpoBepka
npaBujia JisI CHJIBI TOKa IMpU HapaJICIbHOM COCAWMHCHUU
pesuctopoB. Omnpexnenenne pabOTHI AIIEKTPUYECKOTO TOKa,

uaymero  4epe3  pesucrop.  OmpeneneHue  MOIIHOCTH

ATMEeEKTNUUeCKOTO TOKA RETTTETIEMO HA nerRucTONne



MOCTOSHHBIX ~ MAarHuToB. M3ydyeHWe MarHuTHOrO  MOJs
MOCTOSIHHBIX MAarHUTOB MPH UX OOBEIUHEHUH U pPa3/IeJICHHH.
HccnenoBanue 1eiCTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO
cTpesiky. ONbITBl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI
B3aUMOJICMCTBHS KaTYIIKHA C TOKOM U MarHuTa OT CHJIbl TOKa U
HampaBJieHUsT TOKa B Karymke. HM3ydyenue neicTBus
MAarHuTHOTO TOJIsI Ha MPOBOAHUK ¢ TOKOM. KoHcTpyupoBanue
U u3ydeHue paboTel anekTpoasurarens. M3amepenume KIIJ]
AJIEKTPOJIBUTATEIbHON yCTaHOBKU. OTBITHI 10 MCCIIECOBAHUIO
ABJICHUSI ~ DJIEKTPOMAarHUTHOW  MHAYKLIMHU:  HUCCIIEIOBAHME

M3MEHEHMHU 3HAUYCHUS U HallpaBJICHUA UHAYKOHUOHHOTO TOKa



9 KUIIACC

Kon
pasne

Ja

7.22

Koz >nemenra

TexHuueckue  yCTpPOWCTBA:  JJIEKTPOCKON,  aMIepMeTp,

BOJITMETP, PEOCTaT, CUYETYUK JJIEKTPUUYECKOM DHEPIuu,

JIEKTPOOCBETUTENIbHBIE npudopBl, HarpeBaTesbHbIe
JIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
IIpel0XpaHUTENH, AJIEKTPOMAarHur, AJIEKTPOJIBUraTEIb

IMOCTOSAHHOI'O TOKA, reHEpaTOp MOCTOAHHOI'O TOKa

[IpoBepsieMble 2EMEHTBI COAEPKAHUSA

MEXAHUWYECKUE ABJIEHUA

8.1

8.2
8.3

8.4

8.5
8.6

8.7

Mexanndeckoe aBwxeHue. MartepuanbHas Todka. Cucrema

oTcuéTa
OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBUKECHUA

PaBHOMepHoe HpHMOHHHeﬁHOG JABHOKCHHUC

HepaBHoMmepHOe mnpsMonuHeiHoe nBuxkeHue. Cpeasss u

MI'HOBCHHAas CKOPOCTDH TEJia IIPKU HCPABHOMEPHOM JIBUKCHHUHU

Yckopenue. PaBHOyCKOpeHHOE MPSIMOIMHEHHOE TBUKEHHIE

CBoOoaHoe nmagenue. OmneITe [ anunes

PaBHOMCpHOC ABUIKCHUC IIO0 OKPYKHOCTH. Hepnon H 4acCToTa

oOpaiteHusl. JIunennas u yIJIOBas CKOPOCTH.



8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21
8.22

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

[Tepsriit 3ak0H HproTOHA
Bropoii 3akon Herotona
Tperuii 3akoH HeroTroHa
[IpuHIMI CyneprIo3UIIMU CUIT

Cuna ynpyrocru. 3akoH ['yka

Cuma TPECHUA: CUJIa TPCHUSA CKOJBXCHUA, CUJIa TPCHUA ITOKOA,

JIpyTUe BUIbI TPEHUS

Cuna TSHKECTH U 3aKOH BCCMUPHOI'O TATOTCHUA. yCKOpCHI/Ie

CcBOOOIHOTO ITaICHN

I[BI/I)KCHI/IG IUIaHET BOKpPYT COJ'IHI_[a. HepBa;I KOCMHNYCCKas

ckopocTb. HeBecoMoCTh U neperpysku
PaBHOBecue MaTepuanbHOM TOYKH. AOCOTIOTHO TBEPIOE TEIIO

PaBHOBecue TBEPAOro Tena ¢ 3aKPEIIEHHONW OCBhIO BpAILICHMUS.

MowmeHT cuibl. LleHTp TsKeCTH

Nmnynsc Tena. 3menenne umiynbca. UMmysibCc CUIIbI
3aKOH COXpaHEHUS UMITYJIbCa

PeaktuBHOE NBHXKEHUE

Mexannueckas paboTa U MOIIHOCTh

Pabora cun TskecTd, ynpyroctd, TpeHus. CBs3b SHEpPruu U



8.23

8.24
8.25
8.26

paboTsl

HOTGHL{I/IaJIbHaSI OHEpPIrusd TCj1a, NOAHATOr0 HaJd MOBCPXHOCTHIO

3emun
[ToreHimanpHast SHEPTUs CKATON MPYKUHBI
Kunernueckas sneprusi. Teopema 0 KHHETUUECKON SHEPTUU

3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUHN



8.27

8.28

[IpakTuueckue pabOThI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHUs Opycka MWIIH
JBWDKEHUS TIapHKa MO HAKIOHHOW TutockocTH. OmpeneneHne
YCKOpPEHHsI Tejla NpU PABHOYCKOPEHHOM JIBIDKEHUHM 110
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH IMYyTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rumnoTesbl: €ciau MpU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HadaJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK psAJ HEYETHBIX
9yHucel, TO COOTBETCTBYIOIIUME TPOMEXKYTKH  BPEMEHHU
OJTMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJBXKEHUS OT
CWIBI HOpPMaJIbHOTO naBieHus. OmnpenencHue koddduimenta
TpeHHUsS CKOJbXeHus. OmnpeneneHue KECTKOCTU MPYKUHBL
Onpenenenue paboOThl CHIBI TPEHHUS NPU PABHOMEPHOM
IBUKEHUM  Telda 1O  TOPU3OHTaJbHOW  IMOBEPXHOCTH.
Omnpenenenne pabOThl CHIIBI YIPYTOCTH MPU MOIBEME Tpy3a C

HCIIOJB30BaHUECM HCIIOABHXKXHOI'O U IIOJBHXXHOI'O 0J10KOB

dusznueckue sBJICHUS B npupoec: IpUJINBbBI U  OTJIMBBI,
JABHWKCHUEC IJIaHET ConaeyHOH CHUCTCMBI, PCAKTUBHOC

ABUKCHUC KUBBIX OPraHU3MOB



8.29

Texunaeckue YCTpOﬁCTBaZ CIIMAOMETP, JATUMUKH ITOJIOXKCHUA,

PaCCTOSAHUA U YCKOPCHUS, pAKCTBI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

9.2

93

9.4

9.5
9.6

9.7

KonebarenbHoe  nBuxkeHue. (OCHOBHBIE — XapaKTEPUCTUKU

KOJIEOAHUH nepuon, 4acrora, aMIuiuTy1a

MareMatuueckuil ¥ IpyKUHHBIA MaATHUKU. lIpeBpaiuenue

OHEPIUH IIpH KoJie0aTeIbHOM JBHXCHHUHU

3aTyxanmI/Ie KoJeOaHus. BBIHY)KILCHHBIC konebanus. Pe3onanc

Mexannueckue BosHbl. CBOMCTBA MEXaHMYECKHX BOJIH.
[IpononbpHbIe U MONIEpeYHbIEe BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH
e pacmnpocTpaHeHHs. MexaHu4Yeckiue BOJIHBI B TBEPJOM Telle,
CECMUYECKHUE BOJHBI

3Byk. [ poMKOCTB U BbICOTa 3ByKa. OTpaxxeHUE 3ByKa
Wudpa3Byk u yabTpa3ByK

[IpakTuyeckue paboOTHI:

Onpenenenue YJaCTOTEI u nepuojia KoJIeOaHuii
MaTeMaTHYeCKOT0 MasiTHUKA.

OmpezenieHre 4acTOTHl U TEPHOJA KOJICOAHUH TPYKUHHOTO
MasiTHUKa

HUccnenosanue 3aBUCUMOCTH nepuojia KoJiIeOanuii
MOABEUICHHOTO K HUTU Tpy3a OT JJMHBI HUTU. VccnenoBanue
3aBUCHMOCTH Mepuojia KoneOaHuil MpyKUHHOTO MasiTHUKAa OT
Maccel rpy3a. [IpoBepka He3aBUCHMOCTH TiepHoAa KojeOaHui

rpy3a, MOJBEUIEHHOIO K HUTH, OT MAaccChl Irpy3a U KECTKOCTU



9.8

9.9

npyxuHsl. I3Mepenue yckopeHus cBOOOAHOIO NaeHUs

®u3nyeckue SBICHUS B MPHUPOJE: BOCHPHUAITHE 3BYKOB
YKUBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMUYECKUE BOJIHBI, I[yHAMH,

9X0

Texunueckue YCTpOﬁCTBaZ 9XO0JIO0T, HCIIOJIB30BaHHUC

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE T1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1
10

10.2

10.3

DNEeKTpOMarHuTHOE  ToJe.  DJIEKTPOMArHUTHBIE  BOJIHBI.

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

[IIxana 31€KTPOMarHUTHBIX BOJIH

OnexTpoMaruutHas npupojga cera. CKOpPOCTh  CBeTa.

BoiHOBEIE cBOMICTBA cBETA



11

[TpakTudeckue pabOTHI:

10.4 N3yueHue CBOWICTB 3JEKTPOMArHUTHBIX BOJH C MOMOLIBIO
MOOHIIEHOTO TeeoHa

10.5 dusnyeckue SBICHUS B IpUpOJE: OMOJOTHYECKOE JEHCTBUE
BUJIUMOTO, YIBTPa(UOIECTOBOTO U PEHTT€HOBCKOTO U3ITyUeHU

10.6 TexHuueckue yCTpouCTBa: UCIOIb30BAHUE IJIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOI1 CBSI3U

CBETOBBIE SABJIEHUA

11.1 JlyueBas monens cBera. IcTouHMKy cBeTa

11.2 [IpsiMonuHEHOE pacpoCTPaHEHHUE CBETa

11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aKkoH OTpaXE€HUs CBETA

114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. [lomaHoe
BHYTpPEHHEE OTPaKECHUE CBETA

11.5 JIunza. Xop yuel B IMH3E

11.6 Onrtrueckas cuctema ¢GoToarnmapara, MUKpOCKOIIA U TEJIECKOTa

117 I'maz kak  onruueckas  cucrema.  biauszopykoctb U

11.8

AaJIbHO30PKOCTb

Paznoxenune Oenmoro cBera B cmekTtp. Ombitel HpioToHA.

Crnoxxenue CIICKTPAJIBbHBIX [IBETOB. I[I/ICHepCI/IH CBCTa



12

11.9

[IpakTryeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH yTila OTPAXKCHUSI CBETOBOTO JTyda
OT yTIJIa TIaJICHHS.

N3ydenune XxapakTepUCTUK W300paKeHHsI MPeIMETa B MIOCKOM
3epKae.

HccnenoBanne 3aBHCUMOCTH yIia MPEIOMIICHUS CBETOBOTO
Jyd4a OT yIJia maJIeHUs] Ha TPAHUIIE «BO3IYX — CTEKIIO».
[MTorydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenencare (OKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI
coOMparoIe TUH3HI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OIBITEL IO BOCHPHUATUIO IBETA MPCAMETOB IIPU UX Ha6HIOI[CHI/II/I

yepes3 LIBETOBbIE (PUITBTPHI

®dusnueckue sABIeHUs B npupoae: 3atmeHus ConHua u JlyHsl,

11.10 IIBeTa TeJ, ONTHYECKHE SBICHUS B atMmocdepe (1BeT Heda,
pedpakius, pagyra, MUPax)
1111 TexHuyeckue ycTpoicTBa: OYKM, IEPUCKOMN, QoToanmnapar,
' ONTUYECKUE CBETOBOJIbI
KBAHTOBBIE ABJIEHUA
11 OmnbiTel Pezepdopna u mmanerapHas mMozenb atoma. Mojenb

aroma bopa



12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

I/ICHYCKaHI/Ie n IIorjiomeHuE CBE€Ta aTOMOM. KBanTHIL.

JluHenyaTsie CIIEKTPhI
PanuoaktuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHUs

CTpOGHI/Ie ATOMHOTI'O d1pa. HYKJ'IOHHaH MOJCJIb aTOMHOTI'O AApa.

N30TONEI

PanuoaktuBupie  mpeBpamenus.  [lepuox  mosypacmaaa

ATOMHBIX AACP

}I,I[epHLIC peaKuuu. 3aKOHBI COXpaHCHUA 3apdAJ0BOIO0 H

MaCCOBOI'O YHCECJI
3Hepr1/1;1 CBs3H ATOMHBIX ACP. CBs3b MacChl U SHECPTrUn

Peakuun cuHTe3a u geneHus sanep. VICTOYHMKHM SHEpruu

CouHiia 1 3B€31Q

SnepHas sHepreTuka. JleficTBUE paauOaKTUBHBIX U3JIyYECHUN Ha

JKHUBBIC OPTaHHU3MBbI

[TpakTHueckune paboThI:

HabmroneHne CrijioniHbIX ¥ TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanne TpPEeKOB: HW3MEPEHHE OJHEPIMU YaCTHUIBI I10
TOPMO3HOMY TyTH (110 (hoToTrpadusim).

N3mepenue pagmoaktuBHOro hoHa

dusnueckue SIBJICHUS B HIPUPOJE: €CTECTBEHHbIN
paZMOAKTUBHBIM (OH, KOCMHMYECKHE JIy4d, DPaJUOAKTUBHOE
U3JIy4eHUE NPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAJUOAKTUBHBIX

M3ITy4YeHU Ha OpraHu3M YesloBeKa



1212 TexHuueckue yCTpOMCTBA: CIEKTPOCKOI, WHIAWMBUIYAJIbHBIN
J03UMETp, KaMepa Bunbscona



MPOBEPAEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM MTPOT'PAMMBI OCHOBHOI'O OBHIET'O OBPA30OBAHUSI

Koa nposepsiemoro IIpoBepsiembie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS 0CBOEHHSI OCHOBHOM
TpedoOBaHMS o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 001ero oopa3oBanus Ha ocHoBe ®I'OC

[Tonnmanue ponu Gu3MKM B HayyHOW KapTUHE MHpPA; CHOPMUPOBAHHOCTH OA30BBIX MPEJICTABICHUH O
3aKOHOMEpPHOHN CBSI3M M II03HABAEMOCTH SIBJICHHMH MNPUPOIBI, O POJIM SKCIEPUMEHTa B (U3MKE, O
crucreMooOpasymomeil ponu QUMK B pa3BUTHUM E€CTECTBEHHBIX HAyK, TEXHUKHM WU TEXHOJIOTUH, 00
HBOJIIOLIMU (U3UYECKUX 3HAHUN U UX POJIM B 1IEJIOCTHOM €CTECTBEHHOHAYYHOM KapTHHE MHpA, O BKJIaJe
pOCCUICKHX U 3apyOeXHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHMs O BUJAX MaTepuu (BEUIECTBO U IOJIE), O ABMXKEHUU KaK CIOco0e CyIecTBOBAaHUS MaTepuu, 00
aTOMHO-MOJIEKYJISIPHOW TEOpPUU CTPOEHHUS BELIECTBAa, O (PU3NYECKOH CYIIHOCTH SIBICHUM HPUPOIBI
(MEXaHUYECKUX, TEIUIOBBIX, O3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHE pa3jinyaTh SBJICHUS I10
OINMCAHMIO UX XapaKTEePHBIX CBOWCTB M Ha OCHOBE ONBITOB, JAEMOHCTPHUPYIOLIMX AAaHHOE (hU3HYEecKoe
SBJICHUE; YMEHHE paclo3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKHUX SBJICHUN B OKPY’KAIOLIEM MUDE,

BBIACIIAA UX CYHICCTBCHHLBIC CBOMCTBa (HpI/I3HaKI/I)



Brnagenue ocHoBaMU MOHSATUIHOTO anmapara ¥ CUMBOJIMYECKOTO A3bIKa (DU3UKHU U UCTIOJIB30BAHUE UX IS
penieHrs y4eOHBIX 3a/1a4; YMEHUE XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKUE SBICHUS U MPOIIECCHI,

HCIIOJIb3YA q)YHI[aMCHTaJ'IBHBIe N OMIIMPUYICCKHUE 3aKOHBI

YMeHHne OmnuchIBaTh HU3YYCHHBIC CBOICTBA TE€I H (bI/I3I/I‘ICCKI/Ie SABJICHUS, HCIIOJIb3Ysd (1)I/I3I/I‘-ICCKI/I€

BCIINYHNHBI

Brnanenne ocHOBaMM METOAOB HAYYHOT'O MO3HAHUSA C YUETOM COOJIOACHHUS MpaBUil 0€30aCHOTO TPyAa:
HabIoIeHne PU3NYECKUX SBJICHUN:

YMEHHUE CaMOCTOATEIBHO COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY M3 JAHHOTO Habopa 00opynoBaHUs
110 MHCTPYKIIMHY, OMUCHIBATh XO] OIBITA U 3aITUCHIBAThH €TO PE3YIbTAThI, POPMYITHPOBATH BHIBOJIEI,
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUI (PM3NUECKUX BEJIMUMH: YMEHHE [UIAHUPOBATh U3MEPEHHUS,
CaMOCTOSITENIFHO COOHMpaTh AKCIEPUMEHTANBHYIO YCTaHOBKY IO HWHCTPYKIIUH, BBIYHCISATH 3HAYCHUE
BEJIMYMHBI Y aHAJIM3UPOBATh MOJIyUYECHHBIE PE3YJbTaThl ¢ YUETOM 3aJJaHHOM MOTPEIIHOCTH PEe3yJIbTaTOB
U3MEPEHHU;

IPOBEIEHUE  HECIOXKHBIX  HKCHEPUMEHTAIbHBIX  HCCIEIOBaHMH;  CaMOCTOATENBHO  coOMpaTh
OKCIIEPUMEHTAIIBHYI0 yCTaHOBKY H TIPOBOJHMTH HCCJIEIOBAHWE 10 WHCTPYKLIWHU, TPEACTABISTH
MOJIyYeHHBIE 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TaOIUI] U IPaUKOB, YUUTHIBATH MOTPELIHOCTH,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA



[Tonnmanue xapakTepHBIX CBOMCTB (pU3MYECKUX MoOjeleil (MaTepuaabHas TOYKa, aOCOJIOTHO TBEPAOE
TEJ0, MOJIEJIN CTPOCHHUS Ta30B, JKUJKOCTEM M TBEPABIX Tell, IJIAHETapHas MOJENb aToMa, HYKJIOHHAas

MOACIb aTOMHOI'O ;Iz[pa) U YMCHHUEC ITPUMCHATE UX IJIA 00BACHEHUS (1)H3I/I‘16CKI/IX IMpouecccoB

YMmeHne oOBSACHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CHUTYaIHi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3y4YCHHbIE CBOMCTBA (PM3UUECKUX SIBICHUU, (PU3HMUECKUE 3aKOHBI,

3aKOHOMEPHOCTHU U MOJCIIN

YMmenue pemarbh pacu€rHble 3aaauu (Ha 6asze 2 — 3 ypaBHEHHWIi), MCHOJIB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3BIBAIONIME (DM3MYCCKHE BEIIMYUHBI, B YACTHOCTH, 3aIHCHIBATh KPATKOE YCJIIOBUEC 3a/1a4YH, BBHISBIISTH
HEJOCTAIOUINe JIaHHbIe, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE Ui €€ pellleHus, UCTI0Ib30BaTh
CIIPaBOYHBIEC JaHHBIC, MPOBOJAUTH PACUYETHl U OIEHUBATH PEATMCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(bu3nYecKoil BENWYMHBI, YMEHHE ONpPEeNsITh Pa3MepHOCTh (DM3MUYECKON BEIMYUHBI, TOMYUYEHHOU MPHU

PELICHNH 3a/1a4u

Vmenue XapaKTCPHU30BaThb ITPHUHIUIIBLI HeﬁCTBHH TCXHUYCCKHUX YCTpOﬁCTB, B TOM 4HCJI€ OBITOBBIX
HpI/I60p0B, U NPOMBIIUICHHBIX TCXHOJIOTMYCCKUX IMPOLCCCOB IO HUX OIMMCAHUIO, HUCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (bI/I3I/I‘leCKI/IX SIBJICHHUM U H€O6XOI[I/IMBIG (bI/ISI/ILIeCKI/Ie 3aKOHOMEPHOCTH



10

11

VYMeHHe HCIONIb30BaTh 3HAHMSA O (PU3MYECKUX SIBICHHUAX B IOBCEAHEBHOW XM3HM JUII OOECHEeYeHHs
0€30macHOCTH NpU OOpAIIeHUU ¢ OBITOBBIMH MPUOOpPAMH U TEXHUYECKUMH yCTPOHCTBAMHU, COXPAHEHUS
37I0POBBSI M COOJIOACHHUS HOPM SKOJOTMYECKOTO IIOBEIEHHS B OKpYXKaIOUIeH cpele; MOHMMaHHE
HEOOXOIMMOCTH  TPUMEHEHHUS  JOCTIDKEHMH  (U3MKM M TEXHOJNOTHH Ul  palOHAJILHOTO

MIPUPOIONOIB30BAHUS

OnbIT moucka, mNpeoOpa3oBaHUs U TMpeACTaBieHUs HWHPoOpManUu (PU3MYECKOTO COAEpIKaHUS C
UCTIONIb30BaHUEM HH(POPMAIIMOHHO-KOMMYHHUKAaTHBHBIX TEXHOJIOTHI; YMEHHE OLIEHHBAThH JT0CTOBEPHOCTh
MOJyYeHHOM MH(pOpMalMKM Ha OCHOBE MMEIOUIMXCS 3HAHWUN M JOMOJHHUTEIbHBIX MCTOYHUKOB; YMEHHE
UCTIONIb30BATh TP BBIMOJIHEHUM YYEOHBIX 33/JaHUH HAy4YHO-NOMYJIIPHYIO JINTEpaTypy (PU3UUECKOTrO
COJZIepKaHusl, CIPaBOYHBIE MaTepHajbl, pecypchl ceth VHTepHeT; BiajeHue O0a30BBIMU HaBBIKAMU
npeoOpa3zoBaHus HHPOPMAIMK U3 OAHOHM 3HAKOBOM CHCTEMBI B IPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC

NMUCbMCHHBLIC U YCTHBIC COO6H.[€HI/ISI Ha OCHOBC I/IH(bOpMaLII/II/I U3 HECKOJBKUX UCTOYHHUKOB



HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'3 11O ®U3UKE

Kon

1.1

1.2

1.3

1.4

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

MEXAHWYECKUE ABJIEHUA

Mexannueckoe JABHMIXKCHUC. MaTepI/IaJ'IBHaH touka. Cucrema orcuéra. OTHOCHTEIBHOCTD JABUXKCHUA

PaBHOMEpHOE U HepaBHOMEpHOE JBIKeHHE. CpeaHsis cKopocTh. DopMyia Jisi BEIYUCICHHS CPEHENH CKOPOCTH: V = S/t

PaBHOMEpHOE TPSAMOJIMHEWHOE ABWKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT BPEMEHM B CJIydae PaBHOMEPHOTO

HpHMOHHHeﬁHOFO JABHXXCHMUA:

(1) =x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Ul TMPOEKIMH CKOPOCTH, NMPOEKIHUU MEepeMelleHus, MyTH, KOOPAMHATHI NpHU

pPaBHOMCPHOM HpﬂMOJ’IHHCfIHOM JABMKCHHU

3aBHCHMOCTD KOOpAUHATHI T€JIa OT BpECMCHHU B CIIyda€ paBHOYCKOPECHHOI'O HpHMOHHHCﬁHOFO JABVKCHUA:

Sl =v,, #1+a, *

(] [

@opMysbl I IPOECKUUU IEPEMELICHUs, NPOEKIUU CKOPOCTH M INPOEKLUUU YCKOPEHUS IPU PaBHOYCKOPEHHOM

HpHMOHHHeﬁHOM JABUKCHUUN:

'S.\'(F):vﬂ.\' f+a, - L »

X 2
U.\'(I) =Upy T4, 1,
a (1) =canst,
L):l.: - U-_I: =2a,s,

Fpa(l)I/IKI/I 3aBUCUMOCTH OT BpPCMCHU [JIA IIPOCKLIUHU YCKOPCHUS, IMNPOCKLIUHU CKOPOCTH, IMNPOCKIHUH IICPEMCIICHUS,



1.5

1.6

KOOPpAUHATLI IIPU paBHOYCKOPCHHOM HpHMOHHHCﬁHOM JABHXKCHUH

CBobOoaHoe naaenne. @opMyIibl, OMMCHIBAIOIINE CBOOOIHOE MaICHUE TeJla 110 BEPTUKAIHU (BUKCHHE TEJIa BHU3 WIH BBEPX
OTHOCHUTENIbHO MOBEPXHOCTH 3eMiH). ['paduku 3aBUCUMOCTH OT BpEMEHH ISl IPOEKIUU YCKOPEHUS, MPOEKIIUU CKOPOCTH

" KOOPJAWHATHI IIPpU CBO6OI[HOM NnaacHUu TCjia o BEPTUKAJIN

CKopocTh paBHOMEPHOTO JBMKEHUS T€Ja 110 OKpykHOcTH. HanpaBienue ckopocTu.
®opmyia sl BBIYUCICHUS CKOPOCTH Yepe3 Painyc OKPY>KHOCTU U TIepro/1 00pallieHus:
- iMR
T

L[CHTpOCTpeMI/ITeJ'H:HOG YCKOPCHHUC. HaHpaBJICHI/Ie HCHTPOCTPEMUTCIILHOI'O YCKOPCHUA. CDopMlea I8 BBIYHMCIICHUA

YCKOPEHUSL:

dopmyia, cBSI3bIBAIONIAs IEPUOJ M YACTOTY OOpaleHHUS:



V=

M|

Macca. IInoTHOCTE BellecTBa. CDopMyna JJIA BBIYUCICHUSA IINIOTHOCTH

_m
v

Cuna — BekTopHas pusnueckas BesnunHa. CliokeHue Cuil
SIBnenue unepnuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akon HeroTona:

F=m-d

CoHarnpaBlIeHHOCTb BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUIIbI, JEHCTBYIOIIEH Ha TENIO

Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F

TpeHHe IMOKOA U TPCHUC CKOJIbXKCHUA. dDOpMyna JJIA BBIYUCIICHUS MOJAYJIA CHUJIbI TPCHUA CKOJIbKCHUA

Fm:p-;‘ﬁf



1.13

1.14

1.15

1.16

1.17

Hedopmarus Tena. Yupyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi aegopmarnuu (3akon ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:
My -1~
F=g.-—L1_2
R
Cuia TsKecTu. Y CKOpeHue CBOOOTHOTO MaCHHUS.
dopmyia st BBIYMCICHUS CHITBI TSHKECTH BOJIH3H moBepxHOocTH 3emin: F = mg.

JIBrxenue ranet Bokpyr Comnnna. [lepBast kocMuueckasi ckopocts. HeBecoMoCTh U neperpy3ku
Nmrynbe Tena — BekTopHasi Gu3ndecKas BeIHUHHA.
p=mi
HNmnynsc cucremsl Tel. U3MeHeHne umiyibca. MIynbc cuiibl
3aK0H COXpaHEHUsI UMITYJIbCa JJIs 3aMKHYTON CUCTEMBI TEJI:
D=0+, U, =const
PeaktuBHOE NBHXKEHUE

Mexannueckas pabota. @opmyiia aiisi BEIYUCICHHS paOOThI CHITBL:

A=Fsooso

Mexannueckas MOITHOCTD:

n=4
I



Kunernueckas u MOTCHIMAJIbHAs SHCPIrus. dDOpMyna JUIA BBIYHUCIICHU A KHHETHYECKOM OHCPTHUHU:

J'HUE
E =——
2
: Teopema o knHeTHUECKOU dHeprun. Popmyia A1 BBIYMCICHUS TOTEHIIMAIBHONW SHEPTUH TEJIA, IIOIHATOIO
18
Haz 3eMIEH:

E,=mgh

MexaHuyeckasi SHEpPIrus:

E=E,+E,

1.19 . .
3akoH COXpAaHCHUA MCXAHUYCCKOU SHCPI'UU. <D0pMyna JJIA 3aKOHA COXPAaHCHUSA MCXaHHYCCKOU SHCPIu B OTCYTCTBUC

CuJi TpeHus: £'= const.

[TpeBpaleHre MeXaHMYECKOH SHEPTHH MTPH HAJTUYHUN CUJIBI TPEHUSI.
[TpocThie MEXaHU3MBI. «30JI0TOE PABHIIO» MEXAHUKH.

Prruar. Moment cuisl: 47 - /7.

VYcaoBue PaBHOBECH pblyara:

M +M, +..=0

[ToaBuxHBIN 1 HeTOABKHBIN O510KK. KITJ] mpocThix MEXaHU3MOB,

1.20

n= Anonesaas
A—a&rpaqe:ﬂzﬂaa



1.21

1.22

1.23

1.24

1.25
1.26

1.27

[aBienue TBEpIOTO TEIA.

CDOpMy.]'Ia JJIA BBIYMCIICHHA JAaBJICHUA TBép,I[OFO TCa:

_F
pP=-

JaBnenue raza. ATMocepHoe JaBiIeHHUE.
I'mapocTaTuyeckoe naBieHUe BHYTPU KUAKOCTH.

d)opMyna AJI BBIYUCJIICHUSA OaBJICHUSA BHYTPH ) KUAKOCTH:

P=pgh+p,

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opMyia Jijisl OnpeeieHUs BEITAIKUBAIOIICH CUIIbI, IEWCTBYIONIECH Ha TEJI0, MOTPY>KEHHOE B KUJKOCTh

NI ras:
Fage =PgV
VYcanoBue masanusa teia. [inaBanue CYZIO0B U BO3AYXOILIABAHUEC

Mexannueckue KosieOaHus. AMIUTMTYAA, MEPHOJ U YacToTa KojieOanwii. DopMmyla, CBA3BIBAIOMIAS YACTOTY M IMEPHUOT

KOJIeOaHWMIL:
— 1
T

MaremaTuueckuii u Hp}/')i(I/IHHLII\/'I MasiTHHUKMU. HpeBpameHHe OHCPIUu 1pu KoJIe0aTeIbHOM JABHOKCHHUHA
3aTyxa}omI/Ie KoJieOaHMsI. BLIHY)KI[eHHLIC koJieOanus. Pe3onanc

MexaHU4EeCKHUE BOJIHEI. Hponoanme U NOINICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTBH PACTIPOCTPAHCHHA BOJIHBI:

L=uv-T



1.28

1.29

1.30

3Byk. [')poMKOCTh 1 BbICcOTa 3ByKa. OTpakeHue 3ByKOBOM BOJHBI Ha rpaHulle ABYX cpell. IH(pa3Byk U yIbTpa3ByK

Lparxmuyeckue pabomer

M3mepenue cpeaHedl IUIOTHOCTH BEIECTBA; apXHMEIOBOW CHIIBI, J>KECTKOCTH TPYXHUHBI, Kod(DdHImMeHTa TpeHus
CKOJIb)KEHUST; PabOTHI CHIIBI TPEHHUSI, CHJIBl YIIPYTOCTH; CPEIHEH CKOPOCTH IBMXKEHHS OpycKa M0 HAKIOHHOW TIOCKOCTH;
YCKOpeHUs: Opycka TMpH JBMKCHUHM 110 HAKIOHHOW TUIOCKOCTH, YacTOThI M IEpHoJa KOJeOAHWHA MaTeMaTHYECKOTO
MasiTHUKA; YaCTOTHI U MEpUoJa KoieOaHUN NPy KHHHOTO MasTHUKA, MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIUar; paboThl
CHWJIBI YIIPYTOCTH TIPH MOABEME IPpy3a ¢ TIOMOIIBIO HEMOIBHKHOTO OJI0Ka; pabOThI CHJIBI YIIPYTOCTH MIPH MOIBEME TPy3a ¢
IIOMOILIBIO ITOABIKHOIO OJIOKA.

HccnenoBanne 3aBHCHMOCTH apXHMEIOBOM CHIIBI OT 00BhEMa MOTPYKEHHOW YAaCTH Tela W OT IUIOTHOCTH >KHIKOCTH,
HE3aBHCHMOCTH BBITAJIKUBAIOIICH CHJIBI OT MAacChl T€Na; CHIIbI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JaBICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHUKAIOIICH B IPYKHHE, OT CTEIICHU Je(OpMaIliy IPYKHHBI; YCKOPEHUs OpycKa
OT yIVIa HAKJIOHA HAMpaBIAIOIIEH; mepuoja (4acToThl) KOoJeOaHWW HUTSHOTO MasTHUKA OT JUIMHBI HUTH; IEpHoJa
KoJIcOAaHUH TPY)KHHHOTO MasSTHHKA OT MAacChl Tpy3a M JKECTKOCTH INPY>KUHBI; MCCICIOBaHNE HE3aBUCHMOCTH IEpPHOJIa

KOJICOAHU HUTSHOTO MasiTHUKA OT Macchl rpysa. [IpoBepka ycioBusi paBHOBECHUS pbluara

Qusuyeckue aerenus 6 npupode. TPUMEPHI NBHKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B >KMBOW U HEXXHUBOM HPUPOJIE,
JIEMCTBUE CWIIbI TPEHUSI B IPUPOJIE U TEXHUKE, IPUIIMBBI U OTIUBHI, ABUKEHUE 1U1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBIDKCHUE JKUBBIX OPraHU3MOB, pbhlUard B TEJIE YEJOBEKa, BIUSHHUE aTMOC(EPHOTO IaBJICHUS HA XKUBOW OpPraHU3M,

IJIaBaHHUEC pBI6, BOCIIPpUATHUC 3BYKOB JKUBOTHBIMHU, 3CMJICTPSICCHUC, ceiicMruYecKue BOJIHBI, yHaMH, 3X0



1.31

2.1

2.2

23
24
2.5
2.6
2.7

2.8

2.9

Texnuyeckue yempocmeéa. CIMJOMETpP, AATYUKHU TOJIOKEHUS, PACCTOSIHUS U YCKOPEHHMS, AMHAMOMETp, MOJIINITHUKY,
paKkeThl, phIYar, MOJIBWXHBIA W HEMOABWXHBIN OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTBIE MEXaHH3MBI B OBITY,
cooOuiarmuecst Ccocylbl, YCTPOMCTBO BOJONPOBOJAA, THIPABIMYECKUI INpecc, MaHOMETp, OapoMeTp, BBICOTOMED,

MOPIIHEBON HACOC, apEOMETP, 3X0JIOT, UCIIOJIBb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIIOBBIE ABJIEHUA

OcCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUM CTPOEHUs BellecTBa. Moaenu TBEPAOro, XUAKOTO M

razoo0pa3Horo coctosiHui BemecTa. Kpucrammaeckue u amopdHbie Tena

JIBmkenne yactuil BemecTBa. CBsA3b CKOPOCTH ABMKEHUS YaCTHII C TeMIiepaTypoid. bpoyHoBckoe nBmxkenue, muddysus

CmaumnBaHUe U KalmUJIJIIPHBIC ABJICHUA

TennoBoe paclIMpeHne U cKaTue

TernnmoBoe paBHOBECHE

Buytpennss sneprus. Pabota u teronepenaya kak cnocoobl I3MEHEHUs! BHYTPEHHEH sHeprun
BI/IIH)I TCIIonepeaayn: TCIjaonmpoOBOJHOCTb, KOHBCKIWA, NU3JTYUCHUC

HarpeBanue n oxnaxnaenue ten. KoanuecTBo TemIOTHL. Y AenbHas TEIIOEMKOCTD:

O=cm(t,—t,)

3aKOH COXpaHEHUsI YHEPTUH B TEIUIOBBIX MPOLIECCaX. Y paBHEHUE TEIJIOBOrO OanaHca:

G +0,+.=0



2.10

2.11

2.12

2.13

2.14

2.15

2.16

HUcnapenne u konaeHcauus. V3mMeHeHHEe BHYTpPEHHEW SHEPruM B NPOLIECCE HMCMAPEHUS M KOHAeHcauuu. Kurnenue

KUAKOCTHU. Y IefbHas TerjioTa napoodpazoBanus: £ = O

BnaxnocTs Bo3ayxa

[InaBnenue u kpuctasuu3anus. MizMenenue BHyTpeHHEH 3HEPTUU MPH IUIABJICHUH U KPUCTAUIM3alMU. Y JelibHas TeIUioTa

IIJIaBJICHUA:

BHyTpeHHsIs 5Heprus cropaHus TOIUIMBA. Y JiefibHasl TeIUIOTa CrOpaHus TOIUBA: g = O/

[TpunIumel paboTe! TermnoBbix ABurarenei. KI1J[ TermmoBoro apurarens

lpaxmuyecxiue pabomeor

N3mepenne yaenbHOM TeIIOEMKOCTH METAJUTMYECKOTO MJIMHAPA; KOJIMYECTBA TEIIOTHI, IOJyYEHHOIO0 BOJIOM KOMHAaTHOM
TEeMIEpaTypbl (PUKCHPOBAHHOW MAacchl, B KOTOPYIO OMYIICH HArpeThli MWJIWHAP; KOJIWYECTBA TEIUIOTHI, OTIAAHHOTO
HarpeTbiM IWIMHIPOM, MOCJIE OMYCKAaHUs €ro B BOAY KOMHATHOHM TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa;
yAEJIbHOW TEIUIOTHI IJIaBlieHUs Jibja. VcclienoBaHue U3MEHEHUs TeMIIEPAaTyphl BOJIBI IIPU PA3IUYHBIX YCIOBHSX; SIBICHUS

TeriooOMeHa IpU CMENIMBaHUK XOJIOIHOM U ropsiueil BObI; polecca UCTIapeHHs

Duzuyeckue A61EHUA 8 ﬂpllpOdé.' MMOBCPXHOCTHOC HATAKCHHUEC U KAMMWIIJIAPHBIC ABJICHUA B IIPUPOAC, KPUCTAJUILI B IIPUPOJC,

H3JIYUCHHC COJ'IHI_Ia, 3aMCpP3aHUC BOI[OéMOB, MOPCKHUEC 6pI/I3H; 06p330BaHI/Ie POChI, TYMaHa, MHECA, CHCT'a



2.17

3.1
32
3.3

3.4

3.5

3.6

3.7

3.8

3.9

Texnuyecxue ycempocmeéa. KanWUIAPbl, TPUMEPHl HCHOIB30BaHUS KPUCTALIOB, YXUJIKOCTHBIM TEPMOMETp, AATUMK
TEMIEPATYPbI, TEPMOC, CUCTEMA OTOIJICHHUS TOMOB, TUTPOMETPHI, ICUXPOMETP, NTapoBas TypOUHA, IBUTaTeNIb BHYTPEHHETO

CrOpaHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA
Onexkrpuszanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKkoH COXPAHCHUSA DJICKTPUICCKOI'O 3apdaa

Onexrpuueckoe nose. Hanpsok€HHOCTH 3nekTpuueckoro mnosid. [IpuHiun cynepno3uumu 3J€KTpUYECKHX MoJied (Ha

KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAaa0B. HeﬁCTBHC QJICKTPUYCCKOTIO IOJId Ha JJICKTPUYCCKUC 3apsbl. HpOBO,[[HI/IKI/I u

TUDJIEKTPUKU

[TocTosiHHBIM 351eKTpUYecKuil TOK. JlelicTBus anekTpudeckoro Toka. Cuiia Toka. Hanpsbkenue.
I=qgrt, U=A47qg

DIIEKTPHYECKOE COTPOTHUBIICHHE. Y ICIBHOE DJIEKTPUIECKOE COMTPOTUBIICHHUE:
R=plS5

3akoH OMa a5 y4yacTka snekrpudeckoit nenu: /7 = (/R

HOCJ’ICI[OB&TCJ'IBHOC COCIMHCHNEC ITPOBOJHUKOB!

I, =1, U=U,+U,. R=R +R,



3.10

3.11

3.12
3.13
3.14
3.15

3.16

HapaJIJICJIBHOe COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:

U=U;:1=1+I; Rzi.
- - 2

CMenranHbIE COCIUMHCHUSA ITPOBOJHUKOB

Pabota 1 MomHOCTS AnekTpudeckoro Toka. 4 = U/t P = U/

3akoH [[xoyins — Jlenua:

O=I"R-t

OngIT 3pCTe)1a. MarHuTHoe€ I10JIe IpAMOTo MpOoBOAHUKA C TOKOM. JIMHUK MarHUTHOM HHAYKOWUN
MarsuTHoO€ I0JI€ ITIOCTOSHHOIO MaruuTa. BzanMoaelicTBue NOCTOSIHHBIX MarHUTOB
HGP’ICTBI/IC MAarauTHOTIO IOJIAA Ha ITPOBOJHUK C TOKOM

Omnbitel @apazes. SBnenue snekTpoMaraiuTHoN uHAYKIUU. [IpaBuno Jlenna

Llpaxmuyecxkue pabonor

W3MepeHne 31eKTpUIecKoro COpOTUBIEHUS PE3UCTOPA; MOIITHOCTH SJIEKTPUYECKOT0 TOKa; pabOThI AIEKTPHUUECKOTO TOKA.
WccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B MPOBOJHHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HANPSDKEHUS Ha
KOHI]aX IPOBOAHMKA; 3aBUCUMOCTH COIPOTHUBIIEHUS OT JJMHBI IIPOBOAHMKA, IJIOLAAM €ro IONEPEYHOIO CEUEHUs M
YAETBHOTO COMPOTUBIICHHUS.

[IpoBepka nmpaBuiia A 3JEKTPUUECKOrO HANPSKEHUS MPU MOCIEI0BATEIbBHOM COSAMHEHNN IPOBOJIHUKOB; IIPAaBUJIA JIJIs

CHJIBI 3JIEKTPUUECKOI0 TOKA MPH MapaiieIbHOM COEIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)



3.17

3.18

3.19
3.20
3.21
3.22
3.23
3.24
3.25

3.26

Duszuyeckue 261eHUT 6 lzpupode.' SJICKTPHUYCCKUC ABJICHHA B aTMocq)epe, QJICKTPHUYECCTBO XUBBIX OPraHWU3MOB, MArHUTHOC

IoJIc 3CMJ'II/I, npeﬁ(b MMOJIFOCOB, POJIb MAIHUTHOT'O MOJIA JIA )KU3HU Ha 3CMJ'IC, MOJISIPHOC CUSHUC

Texuuyeckiue ycmpoucmea.: SIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEeocTaT, CUYETUYUK JIIEKTPUUYECKOW DHEPIuu,
AIEKTPOOCBETUTEbHBIE TPUOOPHI, HATPEBATENBHBIE JIEKTPONPHOOPHI (MIPUMEPHI), AIEKTPUUYECKUE MPEAOXPAHUTENH,

OJICKTPOMAr"HuT, SJICKTPOABUTATEIIb TOCTOAHHOT'O TOKA, FTCHEPATOP MOCTOAHHOTO TOKA

DneKkTpoMarHuTHbIe BOJHBI. [1Ikana 351eKTpOMarHuTHBIX BOJIH

JlyueBas monensb ceta. [IpsimonnHeiiHOe pacipocTpaHeHHe CBeTa

3akoH oTpaxeHus cera. [1nockoe 3epkano

[Tpenomnenue cBeTa. 3aKOH MPEIOMIICHHUS CBETA

Hucnepcus cBeta

Jlunza. Xop mydeit B mua3e. DokycHOE paccTossHHUE TUH3BL. OnTHyeckas cuia JUH3b: D= 1/F

['na3 kak ontuyeckas cucrema. Onruueckue npudopsI

Lpaxmuyveckue pabonol

#iHPar#H#l13MepeHe  ONTHYECKOW CHIIBI COOMpAroUIei JIMH3BL, (OKYCHOTO pacCTOSIHUS cOoOWparomeil JHMH3bI (110
CBOICTBY paBEHCTBA pa3MepOB IpeaIMeTa U H300pakeHus, KOTia MPeIMET PacloiokeH B IBOHHOM (OKyce), oKa3aTens
MIPEJIOMJICHUS CTEKJIA.

#i#HtPar#H##llccnenoBanue CBOMCTBA H300pa)KCHUS, IOJYYEHHOTO C TOMOINBIO COOHMpArolIel JMH3bI; H3MEHEHUS
(OKYCHOTO PACCTOSHUS JBYX CIIO)KCHHBIX JIMH3; 3aBUCHMOCTH YIJIa MPEIOMJICHHUS CBETOBOTO JIyda OT YIJIa MaJCHHs Ha

T'paHULIC «BO3AYX — CTCKIIO»



Qusuyeckue aerernus 6 npupode. 3atmenns Conana u JIyHbl, 1[BeTa T, ONTHYECKUE SBIEHUS B aTMocdepe (1IBeT Heba,

327 pedpakuus, paayra, MUPax)
3.28 Texuuyeckue ycmporicmeéa. 09Ku, IEPUCKOT, oToarmapaT, ONTHIYECKUE CBETOBOIBI
4 KBAHTOBEBIE SBJIEHUA
4.1 PagnoaktuBHOCTh. Anbda-, OeTa-, ramma-usnyyenus. Peakiyu anbda-u Geta-pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anbda-vactuil. [lnanerapuas Moens atoma
4.3 Cocras atoMHOrO0 sipa. M3oronsl
4.4 [lepuon nomypacmnaaa aTOMHBIX s1Ep
4.5 SnepHble peakny. 3aKOHBI COXPAHEHHUs 3apsI0BOI0 M MAaCCOBOTO YUCEN
46 Quszuyeckie A61enA 6 Npupooe. eCTECTBEHHBI PalMOAKTUBHBIA (OH, KOCMUYECKHE JTyYH, paAHOaKTUBHOE U3Iy4YCHUE

IMPUPOJHBIX MUHECPAJIOB, )ICI\/'ICTBI/IG paarOaKTUBHBIX I/IS.]'Iy‘—IeHI/Iﬁ Ha OpraHu3m 4€JI0BCKa

4.7 Texnuyeckue ycmpotricmeéa. CIEKTPOCKOI, NHANBUAYAIbHBIN 103UMETp, Kamepa BuibcoHa, siiepHas S3HepreTuka



YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA

» Gusuka: 7-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe
[Teprikun .M., UBanoB A.W. AkimonepHoe o0miectBo «M3aaTenbeTBo
«IIpocsemenue»

» dusuka: 8- kmacc: 6a30BBIA YPOBEHB: YUCOHUK; 3-¢ H3aHUE, Tepepad0TaHHOE
[leppiikun .M., UBanos A.M. AknmonepHoe oOuiectBo «M3aaTenbeTBo
«IIpocseuieHue»

» ®dusuka: 9-i knacc: 6a30BbId YPOBEHb: YUEOHUK; 3-€ U3aHuE, epepadoTaHHOe
[Teppikun .M., I'yrauk E.M., iBanoB A.U. u n1p. AxunonepHoe 00111ecTBO

«M3narensctBO «IIpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



