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HOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma 1o ¢usuke s 5-7 KJIAcCOB  COCTaBJIE€Ha HAa OCHOBE CIIEIYIOIIMX

HOPMATUBHO-IIPABOBBIX U MHCTPYKTUBHO-METOAUYCCKUX JOKYMCHTOB!

. ®enepanpHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoin @eneparuu» Ne273- @3 ot

29.12.2012r.;
. OI'OC OO0 (mpuxa3z Munnpocsemenus PO Ne 287 ot 31.05.2021r.)

J ®OIT OO0 (mpuka3z Munnpocserenust PO Ne 3700t 18.05.2023)

. [Ipukaza Munnpocsemenust Poccun ot 9 oxtsabps 2024 1. Ne 704 «O BHeceHuH
W3MEHEHNH B HEKOTOpble IpuKa3dbl MuHucTepcTBa mpocBemenus Poccuiickoit denepanum,

Kacaroruecs: (QenepanbHbIX 00pa30BaTENbHBIX MPOTPAMM HAYaJILHOTO O0OIIero o0pa3oBaHUs,

OCHOBHOTO OOIIIEro 00pa30BaHUs M CPETHErO 00IIEro 00pa3oBaHUY

. OcHoBHOHM 00pa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO obOmiero ooOpazoanusi MBOY
«Doxunckass COL No2y
. [Tonoxenust o pa3zpaboTke M YTBEPKIECHUH pabOUYMX HporpaMM y4eOHBIX MpPEAMETOB,

KypcoB, aucuurind (Moayneir) MbBOVY «®oxunckas COILLL No2»

. VYuyebnoro mana OOIT OO0 MBOVY «®oxunckas COL Ne2y na 2025-2026 yueOHbIN

roJI.

. Kanennmapaoro yuebnoro rpaduka Ha 2025 — 2026 yue6nsiii roq MBOY  «®oxkuHckast
COLL No2y»

. ®denepanpHoii paboueit mporpammbel OOO mo y4deOHOMY TipeaMmeTy ¢u3uka s S5-7
KJIaCCOB

Cognepxanue mporpaMMmbl 10 (U3MKE HANpaBlIeHO Ha (HOpMUpPOBaHUE
€CTECTBEHHOHAYYHOUN IPaMOTHOCTH OOYYAIONIUXCS U OPTaHU3alUI0 N3yYeHUS! (PU3UKHU
Ha JIEATEIHHOCTHON OCHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpeamera B peanusanuu TpeboBanuit ®I'OC OOO k MUIaHHPYEMBIM
JUYHOCTHBIM M METAINpeJIMETHBIM pe3yibTaTaM OOYYCHHs, a TaKKEe MEKIPEIMETHBIE
CBSI3M €CTECTBEHHOHAYYHBIX Yy4YEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUsI.

[Iporpamma 1o (u3MKe YCTaHABIMBAET pacHpeiesieHue Y4eOHOTo
Marepuanga mo rojgaM oOydeHus (IO KJaccam), Mpeasiaraet NPUMEPHYIO
MOCJIEIOBATENIbHOCTh HW3YYEHHS] TE€M, OCHOBAHHYIO Ha JIOTHMKE pPa3BUTHUS
NIPEIMETHOTO COJIEPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEH 00yUYatomnXCsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEJIbIO OKa3aHUS METOAUYECKON
MIOMOIIIM YYUTEIIO B CO3JJaHUU paboueil mporpaMmbl 10 y4eOHOMY IIPEAMETY.

®u3nka SBIAETCS CUCTEMOOOPA3YyIOIIMM JJisl €CTeCTBEHHOHAYUHbBIX
y4eOHBIX MPEIMETOB, IOCKOJbKY (PU3MYECKHE 3aKOHBI JIeXKAaT B OCHOBE



MPOIIECCOB U SIBJICHUM, H3y4yaeMbIX XUMHEH, OUOJOruel, acTpOHOMHUEH U
¢usnyeckoii reorpaduell, BHOCUT BKJIaJ B E€CTECTBEHHOHAYYHYIO KapTHHY
MHpa, MpeAoCTaBisieT Hambojiee sICHble OOpa3lbl NPUMEHEHHs HayYHOTO
METO/1a TI03HAHMSI, TO €CTh CIOC00a MOTYUYEHHUs JTOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa U3 riaaBHBIX 33/1a4 GU3UYECKOro 00pa30BaHUs B CTPYKTYpe OOIIETo
o0Opa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTU U
UHTEepeca K HayKe Yy 00y4aroniuxcs.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE IIpeIojaraet OBJaJeHUE
CJIEIYIOIUMHU KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHHUS;

¢ OLICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPIPETUPOBATh  JIaHHBIE W  HUCIOJB30BaTh  HAyIHbBIC
JI0Ka3aTeIbCTBA ISl MOJTYyYEHHUsI BHIBOJIOB.

Henu u3ydeHuss Gu3NKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B Konneniuu npenojaBanus ydeOHoro npeamera «dusuka» B
oOpa3oBaTenbHBIX Opranuzanusax Poccuiickoit Pexepannu, peanu3yromUx
OCHOBHBIE o01reo0pazoBareabHbIe IPOTPaAMMBI, YTBEPKIEHHOH
pelieHreM



Konnerun Munncrepctsa npocemienus Poccuiickoit ®enepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

eau n3zyyenus pusuku:

e IpUOOpETEHNE MHTEpPECa U CTPEMIICHHSI OOy4alolUXcsli K HaydHOMY
U3YUYEHUIO TPUPOJBI, Pa3BUTUE UX HHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE MPEJCTABICHUN O Hay4YHOM METOJE MO3HAHUS M (POpMUPOBaAHHUE
UCCJIeI0BATEIbCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YEeHHs] OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMUpOBaHHE NPEACTABICHUNA O POJIUM (PUMKH A Pa3BUTHS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  MpEACTaBICHUMH O  BO3MOXHBIX  cepax  Oyayuei
npodeccuoHaIbHON AEeSTENbHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBJICHUU.

JlocTkeHue 3TUX 1ejell mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOIUX 3a4a4:

e MpUOOpETEHWE 3HAHUM O  JUCKPETHOM  CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

o MPUOOpPETEHNE YMEHUI ONMUCHIBATH U OOBICHATH (PU3MUECKHE SIBICHHS C
UCITOJIb30BAHUEM ITOJTYUYEHHBIX 3HAHU;

e OCBOGHME METOJOB pELIECHHUsS MPOCTEHIIMX PpACUETHBIX 3aJad C
UCIIOJIb30BAHUEM duznueckux MOJIENEH, TBOPYECKUX u
NPaKTUKOOPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHMI HaOIO/aTh MPUPOJHBIC SIBJICHUS W BBINOJIHSATH OMBITHI,
nabopaTopHble  pabOThl W AKCHEPUMEHTAIbHBIE HCCICAOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ WHpOpMaNHe (HU3UIECKOTO COAEpKAHUS,
BKJIOYass UHPOPMAIIUIO O COBPEMEHHBIX JTOCTHRKEHUSX (PU3UKHU, aHAIU3 U
KPUTHYECKOE OlIEHUBaHNE HH(POPMAIINH;

 3HAKOMCTBO CO cepaMu NpodeCcCHOHATBHOMN J1eATENbHOCTH, CBA3aHHBIMU C
¢u3uKON, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢uszuku (6a30Bbli ypOBEHH) Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HE/IeN0), B 8
kiacce — 68 gacoB (2 gaca B Hegenmo), B 9 kiacce — 102 gaca (3 gaca B Hezmeno).

[Ipennaraemsiii B mporpamme 1o Qu3nke nepeueHb 1adopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIA XapaKTep, YUUTEIb JeIacT BIOOP MPOBEICHHUS



1a00paTOpHBIX PabOT M OMBITOB € YYETOM HWHIMBHUIYAJIbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, CIUcKa AKCIEPUMEHTAIbHBIX 3aJaHul, MpejiaraéMbiX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (pU3HKE.



COAEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3zjen 1. ®u3nka u €€ posib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o mnpupoze. SBneHus npuponbl. PusnyecKue SABICHUSA:
MEXaHUYECKUE, TEIIOBBIE, JNEKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

Odusnueckne BenudyuHBL. M3mepeHue Qusnueckux BenuuuH. Duznueckue
npubopsl. [lorpenmHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa IUHMII.

Kak ¢wusuka wu Jpyrue ecTecTBEHHbIE HAyKHM HU3YyYalOT MPUPOY.
EctecTBeHHOHAyUHBI METOJ] TMO3HAHUS: HAOJIOJICHHE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE THIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOroaeMoro siBjeHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ ITOMOITBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE, JJEKTPUUECKHWE, MAarHUTHBIE, CBETOBBIE

SIBJICHUS.

2. ®usnueckue NpubOpkI U MpOoIEeAypa NPIMBIX U3MEPEHUN aHATIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomout u onvimeot.
1. OmpeneneHue 1EHBI JeJIeHUS IIKaIbl U3MEPUTEIHLHOTO pudopa.
2. H3MepeHue pacCTOAHUM.
3. M3mepeHue o0bEMA XUJIKOCTH M TBEPIOTO TEIA.
4. OmpepneneHue pa3MepoB MAJIbIX TEJ.
5. M3mepeHne Ttemmeparypbl IIPpM MOMOIINM JKUJIKOCTHOI'O TEPMOMETpa U
JaTyrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: JAIBHOCTH IOJETA
HIapvKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OOJbIle, YeM OOJbIlle BhICOTA
IyCKa.

Pa3nen 2. [lepBoHauaibHble CBeJIeHUS 0 CTPOEHUM BellleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIIAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenne dactul] BemlectBa. CBs3b CKOPOCTH JBUXKEHHUS YACTHUI[ C
TeMIiepatypoii. bpoyHoBckoe aBwkenme, auddys3umsa. BzaummonaeicTBue yacTuil
BEIIECTBA: MPUTSXKEHNUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ia30B, KUJIKOCTEW M TBEPJIBIX
(kpucTtaminyeckux) Tena. B3auMocBsi3b MEXIy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M X aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Jlemoncmpayuu.

1. HaOmronenune OpOyHOBCKOTO IBUKEHUSI.



2. Habmonenue nuddysum.
3. HaGmionenue  siBneHUN,  OOBSACHSIONIUXCS ~ MPUTSDKCHHUEM WK
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamophuie padbomout u onvimut.

1. OueHka JuaMeTpa aroMa METOJAOM psiioB  (C  UCIOJIb30BaHUEM

¢dotorpaduii).
2. OnbITHI IO HAOJIIOAEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO NCHUCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pasnen 3. /IBuskeHue u B3auMo/ieiicTBUe TeJl.
Mexannueckoe JBI)KEHHE. PaBHOMepHOE U HEpPaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenve wuHepuuH. 3aKOH HMHEpUMH. B3zaumopelcTBue Ten Kak MpUYHHA
U3MEHEHUS CKOPOCTH JBW)KEHHUs Tell. Macca Kak Mepa HMHEPTHOCTU Teda.
[TnoTHOCTE BemiecTBa. CBSI3b TUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B E€IUHHUIIC
00BéMa BelecTna.
Cuta kak xapakTepucTuka B3aummojeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
I'yka. M3mepenne cuiibl C MOMOIIBIO JUHAMOMETpa. SIBJIICHHE TATOTEHUS U CUJia
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX MO OJHOW mpsiMoi. PaBHoneilicTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOs. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO ABUKECHUS Tea.
2. M3MepeHne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHHS.
3. HaGmropenue siBieHUs] HHEPIIMH.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IPH B3aUMOJICHCTBUH TEIL.
5. CpaBHEHHME MacC 0 B3aUMOJICHCTBUIO TEIL.
6. CloKeHHe CUJ, HAaIPaBJIEHHBIX 10 OJHOW MPSIMOM.
Jlabopamophuie pabomot u onvimol.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJIEITH DJIEKTPUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJBbXEHHUsS OpycKa WIM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacCTsKEeHHs (nedopMarinin)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CUJIbl TPEHUSI CKOJBXKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPABIX TeJl, ;)KUAKOCTEH U ra3os.



HaBnenune. CriocoObl yMEHBILIECHUS U YBEIUYECHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJE€HHUS ra3za OT o0bEéma, Temmeparypel. [lepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTIMU M rasamu. 3akoH [lackans. IlneBmatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TNyOuHbl. ['mapocraTuyeckuid
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe napieHue. [IpuumHbl CyliecTBOBaHUS
Bo3nyuiHOM oOonouku 3emun. OnbiT Toppuduennu. M3mepenune armocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJI€HUsI OT BBICOTHI HaJl YPOBHEM MOpPSI.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BpITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya gaBneHUs )KUJIKOCTBIO U Ta30M.
CooOmarotuecs cocy/ibl.

I'mppasinueckuii npecc.

[IposiBneHue neicTBUst aTMOC(HEPHOTO TABICHUS.

o U A W N e

3aBUCUMOCTb BBITAIKMBAIOIIEH CUJIBI OT 00BbEMA MOTPYKEHHON YacTH
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOU YKUKOCTH.

8. YCIJIOBHE IUIABaHU TEJI: IUIABAHUE WU NIOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEN Tea U JKUAKOCTH.

~

Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tesia B BOJiE€ OT 00bEMa MOTrpyKEHHOU B
AKUJKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAIKUBAIOMICH  CWIIBI, JCHCTBYIOIIEH Ha  TeJO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIbI, JCHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHJIBI,
JEUCTBYIONIEH Ha TeNo B JKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WM KOHCTPYHPOBAHUE JIOJAKA U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. DHEPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpumeHeHue mnpaBuiaa paBHOBECUS pblyara K OJIOKY.



«3onoroe mpaBuino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuneTtmueckas HW TNOTEHIMaNbHAas dJHEPIus.
IIpeBpamienne 0OTHOTO BU/IA MEXaHUYECKOW DHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie pabomout u onvimut.
1. Ompenenenue pabOThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBHIKEHHMH TeJa
110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycia0oBUM paBHOBECHUs pblyara.
N3mepenue K1/l HaKIOHHOM MIIOCKOCTH.

4. N3ydeHune 3aKOHA COXPAHEHUS] MEXaHUYECKON YHEPIUU.

8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJOXKEHUA MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKyd. ONbIThI, MOATBEPXKAAKOIIUE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPHUHU.

Mopenu TBEPIOro, >KHMIKOTO M Ta3000pa3HOrO0 COCTOSHMI BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJIEKYJIAPHO-KUHETUYECKOW TEOpPHH.
CmaunBaHuEe U KalWJUISIPHBIE SIBJICHUS. TEmIoBOE pacCIIMpPEHUE U CKATHUE.

Temmnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gactuill. BHyTpenuss osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DSHEprum:
TeIJIonepeaayda u COBEpIIEHUE paboTHI. Bunbt TEIJIONEepeAauH:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3JTyUEHUE.

KonnuecTtBo TemnoTel. YaenbHas TEMIOEMKOCTh BeUIECTBAa. TermIooOMeH U
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAs TEIUIOTA IUJIABJICHUS.
[TapoobpazoBanne u konaeHcamus. Mcmapenmne. Kunenme. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHUIEHHS OT aTMoc(epHOro
JaBJICHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJbHas TeIIOTa CTOPAHHUS.

[Tpuamuner padoter TemmoBbix asurareneii KIIJ[ temmoBoro nmBuratess.
TernoBble IBUTATENIN U 3aI[ATA OKPYKAIOIIECH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPALICHHS SHEPTHUH B TEIJIOBBIX MPOLIECCaX.

Jlemoncmpayuu.
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10.
11.
12.
13.

HaGmonenne 6poyHOBCKOTO IBUKEHUSL.

Ha6monenue nuddyszuu.

HaGmtonenue sBineHuit cMauyMBaHus U KaWJUISIPHBIX SIBIICHU.
HaGmtonenue TemioBoro pacuiupeHust Tedl.

N3meneHnne naBieHus rasa nNpu MU3MEHEHUHM 00BhEMa WM HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuiia u3mMepeHus TeMIepaTypsbl.

Bune!r reronepenayn.

OxJak7ieHue Npy COBEPIICHUU PAOOTHL.

HarpeBanue npu coBepiiieHuu padOThl BHEIITHUMU CUJIAMHU.
CpaBHeHUE TEMI0EMKOCTEH pa3IMuHbIX BEIIECTB.
HaGmronenue kumneHwus.

HaGmroieHre mocTossHCTBA TEMITEpATyPhl MPHU IJIABJICHUH.
Mopenu TenoBbIX ABUTATEIICH.

Jlabopamopnuie pabomout u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 0OHAPYKEHUIO AEHCTBUSI CUJT MOJICKYJIIPHOTO MPUTSKCHHUSL.
OnbITHI IO BBIPALIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOT'O PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEI.

OmnpeneneHue qaBieHUs BO3yXa B OaJIJIOHE IIMPUIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBICHHUS BO3JlyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumnores3sl IMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTYPHI.

HaGmromenne wu3MeHeHHWs BHYTPEHHEM OSHEPruu Tejla B pe3yJbTare
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBiIeHUs TEIJI00OMEHA MPU CMEIIMBAHUU XOJOJHOW U
ropsiueu BOJIBL.

OmnpeneneHne  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOTO  BOJAOW  Mpu
TEIJIO00OMEHE C HAarpeThIM METANTHYSCKUM ITUIIMHIPOM.

Ornpenenenue yaeabHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucrnapeHus.

OrnpeneneHne OTHOCUTENILHOMN BJIAXKHOCTH BO3AyXa.

Onpenenenue yaeabHON TEIJIOTHI TIaBJICHUS JIb/A.

Pa3znen 7. DiekTpryeckue U MATHUTHbIE SIBJICHHS.

Onektpuzauust Ten. J[Ba poja 3JIeKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).



Onekrtpuueckoe mnone. Hanpspk€HHOCTE diekTpudeckoro noiid. I[lpuHoun
CYINEPIO3ULUHU FIEKTPUUECKUX MO (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsii.
Ctpoenne aroma. IIpoBOJIHMKM W AUDPNEKTPUKUA. 3aKOH  COXPaHEHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJOBHUSL CYIIECTBOBAHUS JJIEKTPUUECKOIO TOKA.
HUctounuku mnocTtossHHOro ToKa. JIeMCTBUS AIEKTPUYECKOrO0 TOoKa (TEIIOoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaMpsHKEHUE.
ConpoTtuBieHue TPOBOJHUKA. YIEIbHOE CONPOTUBICHUE BellecTBa. 3akoH Oma
o yyactka nenu. [locnenoBatenbHOE W mapalieNIbHOE — COCTUHEHUE
IPOBOJTHUKOB.

PaGora ® MOIIHOCTH OdJIEKTpUYECKOro ToKa. 3akoH Jxoyns—JleHia.
DNeKTpUUECKUe e U TTOTPEOUTENH dJIEKTPUUECKoil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHbIE ~ MarHUTHL.  B3auMoAeHCTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe nojie 3eMJIM U €ro 3HAaY€HUE I )KU3HU Ha 3emiie.
OnbiT  Opcrena. MaruutHoe 1oJ€  3JIEKTpUYEcKoro Toka. lIpuMeHeHue
AIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MATHUTHOTO MOJISI HA POBOAHUK C TOKOM.
DNEeKTpoABUraTelb MOCTOSIHHOTO TOKa. Cnoib30BaHUE SIEKTPOABHUraTeneii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBaeHue IEKTPOMAarHUTHON MHAYKIUU. [IpaBuno Jlenua.
DneKTporeHepaTop. CnocoOb1 MOJIyYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpHu3aIus Tell.
JIBa poza 3JIEKTPUUECKUX 3aPAI0OB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEL.
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTuuecKas HHIYKIIHS.
3aKOH COXpaHEHHUS ANEKTPUUECKHUX 3aPSH0B.
[IpOBOTHUKH U TUIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUN JJIEKTPUUECKOTO IOJIS.
HcTouHnKkr NOCTOSSHHOTO TOKA.
JIeCTBUS SIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B )KHIKOCTH.
. I'a30BbIi1 pa3psia.
. I3MepeHnue cuiibl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOro HAPSIXKEHHUST BOJIBTMETPOM.
. PeocTtaTt 1 Mmarazud cCOnpoTHBICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BzaumoaencTBre NOCTOSSHHBIX MATrHUTOB.

MonenupoBaHrue HEBO3MOKHOCTH Pa3JAEiICHUS MMOJKOCOB MarHUTA.
MonenupoBaHre€ MarHUTHBIX IT0JIEN TOCTOSIHHBIX MArHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oJje ToKa. DJIEKTPOMarHurT.

JlencTBME MarHUTHOTO T0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue sABIEHUS DIIEKTPOMArHUTHOM MHAYKIIHH.

OmnbiTel Dapajes.

3aBUCUMOCTh HAmNpaBJICHUS MHAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHHUS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomout u onvimut.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITEI  TIO Ha6J'IIO,21€HI/II-O QJICKTPpHU3alIuN  TCJI HHHYKHHeﬁ n IIpu

CONPUKOCHOBEHHH.
HccnenoBanue JeHCTBUSL DIEKTPUYECKOrO TOJII HAa TPOBOJHUKH U
JIUDJIEKTPUKU.

Co6opka 1 nmpoBepka pabOThI JIEKTPUIECKOH IETH MTOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HaIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro JJIWHBI, IUIOWAAU MONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHUS HAINPSHKCHUHM TMPH  IOCIEIOBATEIILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna s CUJIbl TOKAa MNpPU NapaJUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI ATEKTPHUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpezneneHne MOUIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, UAYLIETO YEPE3 JAMIIOYKY, OT
HaIpsSHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanre MarHUTHOrO B3aMMOAEHCTBHUS TOCTOSIHHBIX MATHUTOB.
N3yuenne MarHWTHOrO TOJS  MOCTOSHHBIX ~ MAarHUTOB MNpPU  HX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeUCTBUS SIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CHJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue neicTBUSA MAarHUTHOIO I10JIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3yueHue padboThl 3JEKTPOIBUraTEIs.

20. M3mepenne KIIJI anexkTpoaBUraTebHON YCTAaHOBKHY.

21. OOBITBl O MCCIEAOBAHUIO SBJICHUSA JJIEKTPOMArHUTHONM WHAYKIUU:
VICCIIEIOBAHME W3MEHEHUN 3HAYEHUs W HANpPaBICHUS HUHAYKIIMOHHOIO
TOKa.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCHUTEIBLHOCTh MEXaHMYECKOTO JBWKEHUA. PaBHOMEpHOE MPSAMOJMHEHHOE
nBr>keHrue. HepaBHoMepHOE npsiMOJiMHETHOe ABWKeHUE. CpellHsIsi 1 MTHOBEHHAasI
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOE mpsMoiinHEiiHOe JBrkeHue. CBoOogHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMXEHHE O OKpyxHOcTH. [lepuon u yactora oOpareHwus.
JIuneliHas 1 yrioBasi CKOPOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

[Tepsoiii 3akoH Herorona. Bropon 3akon HetoTona. Tpetuii 3akon HeroToHa.
[TpyuHUIMD cynepno3ULINH CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: CUIIa TPEHHS CKOJIb)KEHHUS, CUJla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHud. JIBuxenue ruiaHetr BOkpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue maTepuanbHON TOUYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENa C 3aKPEIUIEHHON OChIO BpaneHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3menenne umnyinbca. UMnynbe cuiibl. 3aKOH COXpPaHEHHS
UMITyJibCca. PEakTHBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIMHOCTh. PaboTa CHI TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpPTuu M padboThl. [loTeHIIManbHas SHEPTHUS Tela, MOJHSATOTO Ha
MMOBEPXHOCTHIO 3eMiM. [loTeHnmanbHas 3HEpPTrus c:kaTou npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHUYEeCKOU
SHEPIuu.

Jemoncmpayuu.

1. HaOnronenne MexaHUYECKOTO ABUKEHHUS TeJla OTHOCUTEIBHO PA3HbIX Tell

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

CpaBHeHME MyTel W TPACKTOPHUM JBUKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepeHne CKOpOCTU U yCKOPEHUS TIPIMOJIMHEUHOTO IBUKEHUS.
HccnenoBanue npru3HaKkoB paBHOYCKOPEHHOT'O JBUKEHHUS.

HaGmronenue nBmxeHus Teja 1Mo OKPY>KHOCTH.

Halmronenne MexaHU4eCcKuX SIBJICHUHN, TPOUCXOSAIINX B CUCTEME OTCUéTa
«Tenexka» mnpu €€ paBHOMEPHOM UM  YCKOPEHHOM  JIBUYKCHUHU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl Tella W JACHCTBYIOIIEH HA HETO
CUJIBI.

HaGmronenne paBeHCTBA CUJT TTPU B3aUMOICHCTBUM TEJI.

HN3meHeHue Beca Tena npu YCKOPEHHOM JIBUKECHUM.

Ilepenaya umirysibca pyu B3auMOAEHUCTBUU TEIL.

[IpeobpazoBaHus SHEPTUU TIPU B3AUMOICHCTBUU TEJ.

CoxpaHeHue UMNyJibca MPU HEYNPYTroM B3aUMOICUCTBHUU.

CoxpaHeHre UMITYJIbCa MPU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUM.
HaGmoneHne peakTHBHOTO IBUKEHUSI.

CoxpaHeHrne MeXaHU4eCKOW SHEPTryuu MPU CBOOOTHOM MaJICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU IBUKEHUM TeJa MO JeHCTBUEM
MPYKUHBI.

Jlabopamopnuie pabomout u onvimeot.

1.

KoncTtpynpoBanue Tpakra Ijisi pa3roHa M JaJIbHEWIIIETO PaBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

OmpeneneHue CpeaHEd CKOPOCTH CKOJIBKCHHS OpycKa WM JBHXKCHHS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tela IPU PAaBHOYCKOPEHHOM JBMIKEHUU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBHCMMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka TrHUIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JIBMOKCHUH 0Oe€3
HAaYaIbHOM CKOPOCTH IIYyTH OTHOCSTCA KakK P HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHHS CKOJIBKCHHS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencaue KodQPUIIMEHTA TPSHUS CKOIBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenencaue padOTHl CHUIBI TPESHHS TPH PABHOMEPHOM JIBIDKCHHH Teia
10 TOPU3OHTAJIBHOU ITOBEPXHOCTH.



10. OnpesenieHne  pabOTBl  CHJIBI  yNPYrOCTH MpU  MOABEME TIpy3a C
MCII0JIb30BaHUEM HEMOJIBM>KHOIO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKOHAa COXpaHEHUs SHEPTUU.

Pa3nen 9. Mexanuveckne Koj1e0aHUsI M BOJHBI.

KonebarensHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPUOI,
4acToTa, aMIUINTya. MarteMaTu4eckuil U NMpyKUHHBIM MasTHUKU. [IpeBpamieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHua.  BolHyxnennole — koneOanus.  Pe3oHanc.
Mexannueckue BoiHbl. (CBOMCTBa MeXaHMYECKMX BOJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBIL. JlIMHA BOJMHBI M CKOPOCTh €€ paclHpOCTPAHEHUSI.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MH]pa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue konebGaHuil Ted moj ACHCTBUEM CHIIbI TSKECTH U CHIIbI
YIOPYTOCTH.

HaGmonenne xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGmronenrie BoIHYKICHHBIX KOJIEOAHUN U pe30HAHCA.

PacnipocTpaneHue npo1oibHbIX U NONEPEYHBIX BOJIH (HAa MOJIENN).

Habmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnuvie pabomot u onvimeot.

1. OnpeneneHwe YacTOThl M Iepuoja KosiedaHMH MaTeMaTHYeCKOro
MAasITHHKA.

2. OmnpeneneHue 4acTOThI U NepHOJa KOJICOAHUM MPYKUHHOTO MasiTHUKA.
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3. HccnenoBanue 3aBUCHUMOCTH TIEPHO/Ia KOJICOAHHI MOABEIIIECHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUOJIa KOJIECOAHUH MPY>KHHHOTO MasiTHIKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHMOCTH TIEpUOJa KOJeOaHUM Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONbITB, JAEMOHCTPUPYIONIME  3aBUCUMOCTb  IepuoAa  KoyieOaHui
NPY>KUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. 3MepeHue yckopeHusi CBOOOJHOTO MajJICHUS.
Pa3nen 10. DiaekTpoMarHuTHoOE NoJie U 3JIEKTPOMATHUTHbIE BOJHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJEKTpPOMAarHuTHble  BOJHBL.  CBoOMCTBa
ANeKTpoMarHuTHeIX BodH. [llkana snexkTpoMarHuTHBIX BOJH. Hcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3H.



DneKTpoMarHuTHas npupoga ceera. CkopocTb cBeTa. BoimHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomout u onvimut.

1. MBydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe sIBJICHMS.
JlyueBas MOJIC/b CBETAa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue cBeta. 3atMeHus ConnHua u Jlynsl. Otpaxkenue cpeta. [1nockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmpeiaomieHHs cBeta. l[loiHOe BHYTpeHHee
OTpakeHue cBeTa. VICmonp30BaHWE TIOJMHOTO BHYTPEHHETO OTPaXXEHHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox onayuedr B JuH3e. OnrTuueckas cucrtema (QoToarnmapara,
MUKPOCKOIIAa M TeJiecKoma. ['7a3 kak onTudeckass cucrema. bian3opykocts H
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crekrp. Onbitel HpioTona. Cnoxenwue
CIIEKTpaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssMoMHEWHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3oOpakeHU# B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTuueckuii CBETOBOI.

Xon mydelt B coOuparomieid JuH3e.

XoJ1 JIydeu B pacCEMBAKOIIECH JIMH3E.

[Tony4yenue n3o0paxeHU C TOMOIIBIO JIFH3.

[TpunHiun neiictBus Goroanmapara, MUKpPOCKOIIA U TEJIECKOIA.
10. Monens rnasa.

11. Paznoxxenue 6emoro cBera B CIEKTP.

12. [lomy4yenne Genoro cBeTa MpU CI0KEHUU CBETA PA3HBIX IIBETOB.
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Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyda OT yrIJja
naJICHMs.

2. HM3ydeHue xapaKTepUCTUK U300paKEHUS PeAMETa B IIJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO Jiy4a OT yrja
MaJICHUs Ha TPAHUIIEe «BO3TYX—CTEKIIO».



4. llonyuyeHune n300pakeHU ¢ TOMOUIBI0 COOMPAIOIIEH JTUH3BI.
Omnpenenenue GOKYCHOTO pacCTOSIHUSI U ONTUYECKOU CUIIBI COOMparoIieit
JIVH3BIL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CIEKTP.

7. OnBITHI IO BOCTIPUATHIO 1IBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIE sIBI€HUS.

Omneitel Pesepdopaa m nmnanerapHas mozaenb aroma. Mogenb atoma bopa.
Ucnyckanue u noryonieHrue ceeta aromoM. KBaHThl. JInHeuaTbie CIEKTPBHI.

PannoaktuBHOCTh. Anbda, 6eTa- U ramma-uzinydeHus. CTpoeHHE aTOMHOTO
snapa. HykionHas wmopaenp atomMHOro sapa. M3orombl. PagmoakTuBHBIC
npeBparieHus. [lepuos monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsSJ0BOTO U MAacCOBOI'O YHCEIL.
DOHeprusi CBsI3M aTOMHBIX sjep. CBsi3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuxa. J[eWMCTBUA paguOAKTUBHBIX HU3JIYYECHUW HaA >KUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

1. CHekTpbl U3NY4YEHUS U MOTJIOUIEHUS.

2. CrHekTpsl pa3InyHbIX T'a30B.

3. Cnexrtp Bomopoaa.

4. HaOmronenue TpekoB B kamepe BusbcoHa.

5. Pabota cuéTunka HOHUZUPYIOUTUX U3ITYUCHH.

6. Peructpauus uznydeHus: IpUpPOJIHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUCHUSI.

2. HccrnenoBanue TPEKOB: U3MEPEHUE DHEPTHM YACTULIBI IO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIHbHO-0000IAI0IIINI MOAYJIb.

[ToBTOpUTETHEHO-0000MAIOIINN MOAYb MIPEAHA3HAYEH ISl CUCTeMaTH3allun
U 0000IIeHNsT TPEAMETHOTO  COJAEp)KaHWA H  OMbITa  JEATEIHHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca QU3HKH, a TAaKKe JJIS MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 1o (u3uke s oOydaromuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEMET.

[Ipu U3ydeHUN JAHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBACTCS JOCTHKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHusi, (dopMmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUU MOPUPOALI U TEXHUKHU, OBJIAJCHUE YMEHUSAMH OOBSACHITH (PU3HUECKUE
SIBJICHUS, NPUMEHSSA [OJIYYCHHbIE 3HAHUs, peElaTh 3aJadyd, B TOM YHUCIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUIMNIHANBEHO NEATEIBHOCTHBIM XapakKTep JaHHOIO paszena peajnu3yercs
32 Ccu€T TOro, 4YTO OOydYarolluecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX WM
IpeIaraeTes:
HA OCHOBE TIOJIyUYCHHBIX 3HAHUM paclo3HaBaTh M HAYYHO OOBSICHATH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIO0JIb30BaTh HAYYHBIE METOJIbl HCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4HbIE OCHOBBI HaWOOJEee BaXHBIX JOCTIKCHHN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, MTPAKTUYECKOTO UCTHOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (u3MKM Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JIOCTW)KEHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbTaTe uydyeHus: Gu3NKd Ha ypOBHE OCHOBHOI'O 00IIIETO 00pa3oBaHuUs

y oOyuatomierocs 0yayT cOpMUpPOBaHbBI CIEAYIONIUE JTUYHOCTHBIC PE3yJIbTaThl B
YJaCTH:

1) maTpuOTHYECKOT0 BOCTIMTAHUS

- IPOSIBJICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON
bu3nUecKol HAyKH;

- ICHHOCTHOE OTHOIICHUE K IOCTUKEHUAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 ¥ IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY Y4YaCTHUIO B OOCYXKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHHUEM JOCTIKCHUIN
bu3uKy;

- OCO3HaHUE BAXHOCTH MOPAJIbHO-3THUYECKUX IPUHLMIOB B JAEATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYeCKOro BOCIIMTAHUS:

- BOCITIPUATHE 3CTETUYECKUX KadecTB (PU3WYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHUS:

- OCO3HaHME IIEHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI PA3BUTUA TEXHOJIOTHUM, BAKHEUIIECH COCTABJISAIOLICH

KYJBTYPBHI;
- pa3BHTHE Hay4YyHOU Jt0003HATEILHOCTH, HMHTEpeca K HCCIeI0BATEIBCKON
NEATEIIbHOCTH;
5) d¢opmupoBaHuss  KYJbTYPbl  3A0POBbSI M  3MOLHUOHAJBHOIO
0J1aronoTyyus:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWi OE30MacHOr0 TMOBEJACHUS Ha
TPAHCTIOPTE, HA JIOpPOraX, C AIEKTPUUECKUM W TEIUIOBBIM 00OpYyIOBaHUEM B
JIOMAIITHUX YCJIOBUSX;

- chOpMHpPOBAaHHOCTh HaBBIKa pPEQIIEKCUU, TMPHU3HAHWE CBOETO TMpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOT0 BOCTIMTAHMS

- aKTHBHOE YYacTHE B PEIICHUHM IMPAKTHYCCKUX 3amad (B paMKax CEMBH,
o0pa3oBaTeIbHON OpraHu3alu, Tropojia, Kpasi) TEXHOJOTHYECKOW U



COIIMAJIbHOM HAIMpPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIEe U (PU3HUECKUX
3HAHUM,

- IHTEpeC K MPaKTUYECKOMY U3YyUYEeHUIO NMpodeccuil, CBSI3aHHbIX C (PU3UKOM;

7) 3K0JIOrHYeCKOro BOCIIUTAHUS:

- OpUEHTalusl Ha TMPUMEHEHHE (U3MYECKUX 3HAHUM IS PEIICHUS 3ajlad B
obylacTu OKpy’Karolel cpeabl, IUJIAaHUPOBAHUS IIOCTYNKOB W OICHKH UX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYXKAIOLIEH CPEIbI;

- OCO3HaHME TJI00aJBHOrO0 XapakKTepa SKOJOTMYECKHUX MPOoOJIeM U MyTel ux
pelIeHus;

8) amanTanum K M3MEHSIOMIUMCH YCJIOBUSIM COIMAJIBHOW W NPHUPOAHOM
cpeabl:

- TMOTpPeOHOCTh BO B3aMMOJCUCTBUU TIPU BBIMOJHEHUH WCCICIOBAHUN U
MPOEKTOB (PU3MYECKONW HAMPABIEHHOCTHU, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHX,

- TOBBIINIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO
NEATEeIIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUM, B TOM UHCIIe (HOPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

- OCO3HaHue Ne(PUIMTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 00JacTH
busuKy;

- IUITAHUPOBAHHE CBOETO PAa3BUTHUA B NPHOOPETEHUH HOBBIX (U3HUUECKUX
3HAHUM;

- CTpEMJICHUE aHAJTU3UPOBATh U BBISBISATH B3aUMOCBSI3H IPUPOBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3MUECKUX 3HAHUM;

- OIICHKa CBOMX JCWCTBUM C YYETOM BIIMSHHUS HA OKPYXXAKOUIYIO CpEmy,
BO3MOXKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHMs TporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO

oOmrero oOpa3oBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE [TO3HABATEIbHBIE YHUBEPCAIIbHBIE YUEeOHbIE AEHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpCAJIbHBIE  Yy4eOHBIC  JCUCTBUS,  PETYJISTHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble JJoruuyeckue JelcTBUA:

eBBISIBJISITh U XApaKTEpPHU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(stBIIEHUN);



e YCTAHABJIMBATh CYIICCTBEHHBIM MPHU3HAK KJIacCU(UKAIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

¢ BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS] B pacCCMaTPHBAEMBIX (aKTax,
JTAHHBIX ¥ HAOIOICHUSX, OTHOCSIITNXCS K (DU3UIECKUM SIBIICHUSM;

¢ BBISIBJIATh TTPUYUHHO-CJICICTBCHHBIC CBSI3M TPU HM3YyYCHUU (PUIMUECKUX
SIBJICHUW U MPOIECCOB, JIeNIaTh BBIBOJIBI C MUCIIOIB30BAaHUEM JIETYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUEHUU, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSITEJILHO BBIOMPATHh CHOCO0 pelieHus yueOHou (pusnyeckoil 3agauu
(cpaBHEHHE HECKOJBKMX BapHMaHTOB pelleHus, BbIOOp Haubosee
MOJAXOASIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBatebcKue JeiicTBUSL:

e ICTI0JI30BaTh BOMPOCHI KaK UCCJIEIOBATEILCKUM MHCTPYMEHT MO3HAHUS;

e IPOBOJIUTH 0 CAMOCTOSITEILHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIM
bu3MUecKuil SKCIEPUMEHT, HEOOJbIIOe HcciaeoBaHUEe (U3UUECKOTO
SIBJICHUS;

¢ OLICHMBATb HAa TPUMEHUMOCTh M  JIOCTOBEPHOCTh  HHGOPMAIIHUIO,
MOJIYYEHHYIO B X0JI€ UCCIEOBAHUS WM SKCIIEPUMEHTA;

e CAMOCTOSITENILHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yJjbTaTam
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIIEA0OBAHMS;

o IPOTHO3UPOBATh  BO3MOXKHOE  JalibHeWIIee  pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIJIBUTATH MPEANOI0KEHNU 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmaumeii:

o IPUMEHATHh PA3JIMYHBIE METOJIbI, MHCTPYMEHTBI U 3amlpOChl MPU MOUCKE U
orbope uMHpOPMAIIMK WIM JAHHBIX C YYETOM TMPEII0KCHHOM Y4eOHOM
buzndeckoi 3a1aun;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

e CAMOCTOSITEIBHO ~ BBHIOMpPATh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHbOpMAIIMK W WUIIOCTPUPOBATH pEIIacMble 3aJadll  HECIOKHBIMU
CXeMaMH, ThuarpaMmmMaMu, HHOU rpauKoi 1 BX KOMOWHAIUSMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJbHbIE Y4eOHbIe JeHCTBUS:

eB XOJIe OO0CYXJeHHUSI y4eOHOro marepualia, pe3yjbTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA PEIICHHWE 3aJa4d W TOJICpKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

e COMTOCTABIISITH CBOU CYXICHUS C CYKIECHUSMHU JAPYTUX YIaCTHUKOB JTUAJIOTA,
O0OHapy>KHUBATh PA3INUUE U CXOJACTBO IMO3UIIHI;



e BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o yOJIMYHO TPEICTABIATHh PE3YJIbTAaThl BBIMOJHEHHOIO (PU3MYECKOrO OIbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

e IOHUMATh U HUCIMOIB30BATh MPEUMYIIECTBA KOMAaHIHON U MHANBUIYAJIbHON
paboThl MpU PEelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

e IPUHUMATH LIEJIM COBMECTHOU JI€SITEIbHOCTH, OPraHU30BbIBATh JCHCTBUS 110
€€ JOCTH)KEHHUIO: pacHpeleNsaTb pojid, O0O0CYyXIaTh IPOLECCHl U
PE3yNbTAThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJEH;

¢ BHITIOJIHSITH CBOIO YacTh PaOOThI, TOCTHras KaueCTBEHHOrO pe3yJjbTaTa Mo
CBOEMY HAIpPABICHUIO U KOOPAMHHUPYS CBOM JEUCTBUS C JAPYTUMH
YJIeHaMH KOMaHIbl;

¢ OLICHMBAaTh KAaueCTBO CBOETO BKJaJa B OOUIMN MPOAYKT O KPUTEPHSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPcaJIbHbIe Y4eOHbIE AelCTBHS

Camoopranu3anus:

¢ BBISIBJIATH MPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CUTYAIIUSAX, TPEOYIONTUX JUIS
perieHus: pU3NYeCKUX 3HaHUM;

e ODUEHTHPOBATHCSA B  PA3IMYHBIX  TOAXOJaX  MPUHATHUS  PEIICHUU
(MHOUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TpPYyIIe, MPUHATHE pEIIeHUN
TpYIIoWn);

e CAMOCTOSITEJIHO COCTABJISITh QJITOPUTM pEIIeHUs (PU3NYECKO 3ajauu Uiu
IUTAaHA WCCJIEOBAHMS C YYETOM HMMEIOUIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIH;

e ICJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHbI HHTEJLIEKT:

e 1aBaTh aJICKBATHYIO OLIEHKY CUTYAIMH U MIpeJiaraTh MaH €€ N3MEHEHUS;

¢ OOBSCHATh  TNPUYUHBI  JOCTIKCHUS  (HEJOCTIDKEHHUS)  pe3yJIbTaToOB
JeSITEIHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCIIE B XOJ BBHITIOJHCHUS
¢u3nueckoro WMCCIeNOBaHUA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHMBIIMXCA CHUTYallMii, yCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

e OIIECHUBATh COOTBETCTBUE PE3YJIbTATa IIETH U YCIOBUSIM;

e CTaBHUTHh C€0s1 HA MECTO JIPYrOTO YEJOBEKa B XOJE CIIOpa WM JUCKYCCHUU Ha
HAyYHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHSI U JIOTUKY JPYTOro;

e MPU3HABATH CBOE MPABO HA OMIMOKY MPHU peHIeHUH (HU3UIECKUX 3a7a4 WA B
YTBEPKJICHUSAX HA HAYYHBIC TEMBI U TAKOE JK€ MPaBO JAPYTOTO.



NPEAMETHBIE PE3YJIBTATHI

K xoHy ooyuenus B 7 kjacce npeIMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e ICTI0JIB30BATh MOHATUS: PU3MUECKUE U XUMHUUECKUE SIBJICHUSI, HAOIO/ICHHE,
AKCIEPUMEHT, MOJIEJIb, TUNIOTE3a, SAUHUIIBI (PU3UUYECKUX BEIUYUH, aTOM,
MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpHOE, IKHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JIBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
IpSMOJIMHENHOE), TpaeKTOpHUsl, PaBHOJCUCTBYIOIIAsl cuja, aedopmarus
(ympyrasi, TiIacTH4ecKas ), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

e pa3nuuath sBNCHUS (AUQPEy3us, TEMIOBOE IBMKEHHE YacTHUI[ BEIIECTBa,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBUXKEHUE, HWHEpIUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPHABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepeaada JaBieHUsS TBEPABIMU TEJIaMH, XUIKOCTAMHU U
razamu, arMochepHoe JaBieHHE, IUIaBaHUE TeJ, IpeBpallcHus
MEXaHUYECKOW DHEPTHH) IO OIMUCAHHMIO MX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOe SIBJICHNUE;

e pacroO3HABaTh  MPOSIBIICHHE  M3YYCHHBIX  (U3WYECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM 4YHUCJIEe (PU3NYECKUE SBJICHUS B MPHUPOJE:
IPUMEPHI JIBMXKEHUSI C PA3IMYHBIMU CKOPOCTSMH B >KMBOM U HEXKUBOU
OpUpOJE, [EUCTBUE CWIBI TPEHHS B IPUPOJE U TEXHHUKE, BIIUSHHE
aTMOC(EPHOT0 JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHHE PbIO, phlYaru B
TeJIe YeJoBeKa, MPU 3TOM NEPEeBOJUTh MPAKTUYECKYIO 3a/layy B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) PUBUYECKUX SBICHUN;

e ONTMCHIBATh M3y4YEHHBIE CBOMCTBA TEN W (PU3UYECKUE SBICHUS, MCIONb3YS
¢dusznueckre BeIMYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
IyTh, CKOPOCTb, CPENHSS CKOPOCTh, CUJa YIPYTrOCTH, CHJIa TSAXKECTH, BEC
Tena, cuila TPEHWs, HAaBieHue (TBEPAOro Tela, KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETUYEeCKasi M MOTEHUHAJIbHAS SHEpPrus), MpU ONHCAHUU MPABUIBHO
TPAKTOBaTh  (PU3WYECKU  CMBICI  HMCIOJIB3yeMBIX  BEIWYWH, HX
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C APYTHMMH BEIUYMHAMH,
CTpOUTH TpaWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH,

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3YSl TIpaBUJIa CIOXEHUs CUJl (BAOJb OJHOW HpsiMOI), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumezaa, IpaBUiIO paBHOBECHUs pbluara (010kKa),
«30JI0TO€ TPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHHUS MEXaHWYECKOU



SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMChIBaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

e OOBSACHATH (PUBHUECKUE SBJICHUS, IPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CHUTyallull  MPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh TPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ OMopod Ha 1—2 M3yYEHHBIX CBOMCTBA (PUBMUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pellIaTh pacuéTHbIC 3a7a4 B 1—-2 NeHCTBUS, UCTIONB3YsI 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAONINE (DU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS
3a/1aud  3aMKUChIBaTh KpaTKOE YCIOBHUE, TOACTAaBIATh (U3HMUYECKUE
BEJMYUHBI B (DOPMYJIBI UM TMPOBOAUTH PacuéThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOIUMbIC JIJIS PEIICHUs 3aja4, OlLICHUBATh PEATIMCTUUYHOCTD
MOJIY4YEeHHOW (DU3NYECKON BEITMUYUHBI,

e PACTO3HABATh MPOOJIEMBI, KOTOpPbIE MOXXHO pPEHIUTh TPU  TOMOIIH
(bU3UYECKUX METOJIOB, B ONTMCAHUU MCCIICOBAHUS BBIICIISITH IPOBEPSEMOE
npeamnoyiokenue  (TUMOTE3y),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYYEHHBIH pe3yJIbTaT, HAaXOJWTh OIIMOKKM B XOJI€ OIbITa, JelaTh
BBIBO/IBI 10 €T0 PE3yJbTaTaM;

e IPOBOJIUTH OIBITHI O HAOIIOEHUIO (PU3MUECKUX SBICHUN MU (PU3NIECKUX
CBOMCTB TeN: (OPMYIHPOBATH MPOBEPSIEMBIE MPEINOIOKEHHs, COOUPATh
YCTAaHOBKY U3 MPEIOKEHHOTO 000PYAOBaHMs, 3alUCHIBATh XOJ OIbITa U
(bopMynHpOBaTh BHIBOBI

e BHITIOJIHSITH TIPSIMBbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MAacChl Tela, 00bEMa,
CWIBl M TEMIIEpaTyphl C HCIOJIb30BAHUEM aHAJOTOBBIX M HU(PPOBBIX
npuOOpOB, 3alMCHIBATh TIOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOU
a0COJIFOTHOM TIOTPENTHOCTH U3MEPEHUM;

e IPOBOJIUTHh HCCIEAOBAHUE 3aBUCUMOCTH OJHON (M3HUECKOW BETUYUHBI OT
OpPYrol C HCMOJIb30BaHUEM NPSIMBIX HM3MEPEHHUH (3aBUCUMOCTU IIYTH
PaBHOMEPHO [ABIKYILIETOCAd TeJla OT BPEMEHHU [BWXXECHHUS Teja, CHUJIBI
TPEHHsI CKOJILKEHHMSI OT Beca Tejla, KayeCcTBa 00pabOTKH TOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAIH COIPUKOCHOBEHUS TEJ, CUJIbI
YIPYTOCTH OT YIJIMHEHUS TMPY>KUHBI, BHITAIKUBAIONMICH CHUIIBI OT 00bEMa
NOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUM
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS phlyara W OJIOKOB), y4aCTBOBaTh B
IUTAHUPOBAHWM  Y4EOHOTO WCCIIENOBaHUSA, COOUPATh YCTAaHOBKY W
BBINIOJIHSITh U3MEPEHUS, CIeAys MNPEI0KEeHHOMY IUIaHy, (DUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYHH B BUIE



MPEIOKEHHBIX TaOMUIT W TpauKOB, JENaTh BBIBOABI IO PE3yIbTaTaM
HCCIICIOBAHUS;

o IPOBOJIUTh KOCBEHHBIC M3MEpEHUs (U3UYECKUX BEIUYHH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPIOrO Teja, CWJIA TPEHUS CKOJIBKCHHS,
JaBJICHUE  BO3JyXa, BBITAJIKWBAIONIAs  CHJIA, JICHCTBYIOIIAs  Ha
NOTPY)KEHHOE B IKUAKOCTH Tel0, KOA(D(HUIIMEHT IOJIE3HOTO JEHCTBHUS
IPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKEHHONH WHCTPYKIMH: TIPU
BBITIOJTHEHUH HW3MEPECHHIA COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

e COOJTFOIATh TIPaBWJIA TEXHWKW O€30MacHOCTH NpH paboTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

e YKa3bIBaTh MPHUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWUCTB:
BECBhI, TEPMOMETp, AMHAMOMETp, COOOINAIOIIUECS COCYyIbl, OapoMerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;

e XapaKTEPH30BaTh NPHUHIMIBI  JCHCTBUS  HM3YYCHHBIX NPUOOPOB U
TEXHHYCCKUX YCTPOMCTB C OMOPOM HA WX ONHUCaHUSA (B TOM 4YHCIE:
MOJIITUITHUKHA, yCTPOMCTBO  BOJOMNPOBOJA, THAPABIWYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, TOPIITHEBOM HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHHUS
0 CBOHMCTBaX (U3MYECKUX SBICHUN W HEOOXOMUMBbIC (PU3NICCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOJIUTH IPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTHIECKOTO
UCTIONBh30BaHMUS (PU3NYECKUX 3HAHWH B TOBCEIHEBHOW JKWU3HU IS
obecrieueHus: OE€30MACHOCTH TNpH  OOpaleHWH ¢ TpudopamMu U
TEXHUYCCKUMHU YCTPOHCTBAMHU, COXPAaHEHHUS 3II0POBbS U COOIIOACHHS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

¢ OCYIICCTBIIATH OTOOp HMCTOYHMKOB WH(popmanuu B VHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PpAa3UYHBIX HCTOYHUKOB BBIJCIATH
UH(POPMAIINIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WU MOXKET OBIThH
HEJI0CTOBEPHOM;

¢ ICTIOJIb30BaTh TMPHW BBITIOJHEHUH YUYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy  (U3MUYECKOTO  COJEpkKaHHsS, CIPABOYHBIC MaTepUaIbI,
pecypcel cetu IHTEpHET, BianeTh mpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHust HHOOPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WHGpOpMAIU (HU3NIECKOTO COACPIKAHUSA, B TOM
quciie MyOJUYHO JIeNaTh KpAaTKUE COOOIIEHHUS O pe3yJbTaTax MPOCKTOB
WM y4eOHBIX HCCJICAOBAHWM, TPH 3TOM TPAMOTHO HCIIOJIB30BATh



W3YYEHHBIA TOHATUHHBIM ammapaT Kypca (U3HKH, COINPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

elIPU BBINOJIHEHUU YYE€OHBIX NPOEKTOB W MCCIEIOBAaHUN paclpenessiTh
00s3aHHOCTH B TpYyNIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJladyaMH,
CIEAUTh 3a BBINOJHEHHEM IUJJaHA JCHUCTBHUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ B  JACSATENBHOCTh  TPYyNNbl, BBICTPAUBATh
KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniy o0yuenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

* ICIIOJIB30BAaTh TOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe Tena, HACBHIIEHHBI M HEHACBIEHHBIM TMap, BIAXHOCTb
BO3/lyXa, TEMIEpAaTypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JBHUraTelb,
AJIEMEHTAPHBIN JJIEKTPUUYECKHUN 3apsl, AIEKTPUUYECKOE TOJIE, TIPOBOJIHUKU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pa3nuyaTh SBJICHUS (TEIUIOBOE pacIIMpPEHUE U CXKaThe, Terionepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KANMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJCHCAIUs, IUJIaBJIeHUE, KpucTaum3anus (OTBEepAeBaHUE), KHUIICHUE,
TeIuIonepeaayda (TEerI0npPOBOAHOCTS, KOHBEKIIMS, U3IIy4YEHHUE),
NEKTpU3aLUs TEJl, B3aUMOJEHCTBHAE 3apsJI0B, NEUCTBHS DJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aWMOJCHCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI HHIYKIIMS)
[0 ONHCAaHUIK UX XaPaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e paclo3HaBaTh  MPOSIBICHWE  H3YYEHHBIX  (U3NYECKUX  SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM 4HCIE (U3NYECKHE SIBICHUS B IPHUPOJAE:
IOBEPXHOCTHOE HATSDKEHHE W KalWUIAPHBIE SBICHHS B INPUPOJE,
KpUCTaJIbl B npupoze, usiydeHne CoaHua, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHUE POCHI, TYMaHa, UHEs!, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMocdepe, 3JIEeKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noje 3eMiH, Apeid IMoyocoB, poJib MAarHUTHOTO MOJS A KU3HU Ha
3emiie, NOJISPHOE CUSTHUE, IIPU 3TOM NEPEBOJUTH NMPAKTHUYECKYIO 3a/1a4y B
yueOHYyI0, BBIICNATHh CYIIECTBEHHBIE CBOWCTBA (TIpW3HAKH) (DU3MUYECKUX
SIBJICHU;

* ONIMCHIBATh M3YYCHHBIE CBONCTBA TNl U (PU3UUYECKHE SIBICHUS, UCIIOJIB3YS
¢usnyeckue BeIMYUHBI (TEMIepaTypa, BHYTPEHHS YHEPIHsl, KOJTUYECTBO
TEIUIOTHI, YJEJIbHasg TEIJIOEMKOCTh BEIIECTBA, YyJACJIbHAs TEIUIOTA
IUIaBJICHMS], yJeJbHas TeIUIoTa NapooOpa3oBaHMs, YJeabHAas TEIUIOTa
CropaHusi TOIUIMBA, KO3(P(QULIHUEHT TMOJE3HOro JEHCTBUS TEIUIOBOM



MAaIlliHbBI, OTHOCUTENIbHAS BJIAKHOCTH BO3/yXa, JJICKTPHUSCKHH 3aps,
CHJIa TOKa, JJCKTPUUYCCKOE HAMPSHKEHUE, COMPOTHBIICHHE IPOBOHUKA,
yIeTbHOE  COTMPOTUBJICHUE  BEMIECTBa, paboTa W  MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), TPW ONMHCAaHWUU TMPABUIBLHO  TPAKTOBATh
(U3HYECKHUI CMBICIT MCTOJIB3YEMBIX BEIUYMH, 0003HAUCHUS W CIUHUIIBI
(Gu3HUECKNX BEIMYWH, HAXOIUTHh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3HUECKYI0 BEIUYMHY C JAPYTMMH BEJIWYMHAMH, CTPOWTH TpaduKu
M3YYCHHBIX 3aBHCUMOCTEH (DU3UUECKUX BEITMYNH;

e XapaKTEPU30BaTh CBOWCTBAa TeJl, (U3MYECKUE SBICHUS W IPOIECCHI,
UCIIOJIb3YsT OCHOBHBIC TIOJIOKCHHS MOJICKYJSIPHO-KMHETHYECKOW TEOpUHU
CTPOEHUS BEIECTBA, MPUHIIUAI CYIEPIO3UIIUN TMOJeH (Ha KauyeCTBEHHOM
yYpOBHE), 3aKOH COXPaHCHHMsI 3apsia, 3akoH OMa JUId yJacTKa IeIH, 3aKOH
Jbxoyns—JleHnia, 3akoH COXpaHCHHWS DJHEPrUU, TpU OTOM JaBaTh
CIIOBECHYIO0 (hOPMYJIUPOBKY 3aKOHa M 3alMCBhIBATh €r0 MaTEeMaTHYCCKOC
BBIpQKCHUE;

¢ O0BACHATH (DU3MUYECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM 4YHCIC H B
KOHTCKCTE CHUTYyaIluii NPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHMYECKUX
maroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOWCTBAa (DU3MUECKHUX SIBICHHMH,
($u3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelaTh pacu€THbIC 3a7a4M B 2—3 NEUCTBUS, UCTIONB3YS 3aKOHBI U (POPMYJIbI,
CBs3bIBatONIME (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS
3a/layy 3aMUChIBaTh KPATKOE YCIOBHE, BBISBISTh HEAOCTATOK JAHHBIX JIJIS
pelieHus 3aa4yd, BEIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE IS €&
pelIeHus, MPOBOAUTH pacy€Thl U CPABHUBATH IOJYyUYEHHOE 3HA4YCHUE
(bu3ruecKor BETUYMHBI C U3BECTHBIMH JIAHHBIMU;

e pacio3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO pPEHIUTh MPU TOMOIIU
(Gu3MUeCKNX METO/OB, HCIIOJB3Ys OMHMCAHUE HCCIEIOBAHUS, BBIICIATDH
poBEpsieMOE  TIPEJMOJIOKEHUE, OICHUBATh MPABWIBHOCTh TOPSIKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

e IPOBOJIUTH OTBITHI IO HAOIIOICHUIO (PU3UYECKUX SBICHUN WA PU3HMUECKHUX
CBOMCTB TeN (KamwUISIpHBIC SBIICHHSI, 3aBUCUMOCTD JAaBICHUS BO3yXa OT
ero o0péMa, TeMrepaTypbl, CKOPOCTH TPOIIEcca OCTHIBAHKS W HATPEBAHUS
pU W3IYYCHUH OT IBETa W3IIyYaromieil (IOTJIONIAIONIe) TOBEPXHOCTH,
CKOPOCTh MCHApeHHs] BOJABI OT TEMIEPATyphl >KHJIKOCTH W TUIOMIANNA €&
MOBEPXHOCTH, JJCKTPHU3alUA TET W B3aUMOJCUCTBHE DICKTPUUICCKUX
3apsAIOB, B3aUMOJICHCTBHE TOCTOSSHHBIX MAarHUTOB, BHU3yallM3aIlus
MarHUTHBIX TIOJICH MMOCTOSTHHBIX MAarHUTOB, JICUCTBHUS MarHUTHOTO TIOJIST Ha
NPOBOJHUK C  TOKOM,  CBOWMCTBAa  3JICKTPOMAarHMTa, CBOMCTBA



AJIEKTPOJIBUTATENSI TOCTOSSHHOTO TOKa): (OpMYyIHpOBaThH MPOBEPSEMbIC
MIPENOJIOKEHNS, COOUpPATh YCTAHOBKY M3 MPEAJIOAKEHHOTO 000pYI0BaHMUSI,
OMUCHIBAThH XOJI OMbITa U (HOPMYJIUPOBATH BHIBOBI,

e BBITIOJTHATH MPSMBIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHONW BIIAXKHOCTHU
BO31yXa, CHWJIBI TOKa, HANPSIKEHUS C WCIIOJIb30BAHUEM aAHAJIOTOBBIX
npubOpOB M JATYMKOB (DU3NUYECKUX BEJIUYMH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUH ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTU OJHON (HU3UYECKOW BEIMYUHBI OT
JIpYrol ¢ UCIOJb30BaHUEM TPSAMBIX  HU3MEpPEHU  (3aBUCUMOCTH
CONPOTHUBIICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOMAJAN MONEPEUYHOTO
CEUCHUS U YAECIBHOTO COMPOTUBIICHUS BEIIECTBA IMTPOBOJHUKA, CUJIBI TOKA,
UIYyLIETO0 4Yepe3 TMPOBOAHUK, OT HAIPKEHHUS HA  IPOBOJHUKE,
MCCIIEJJOBAHME TOCJIEIOBATEIILHOIO W  NApaUICIbHOIO  COEIUHEHUH
IIPOBOJIHMKOB): IUIAHUPOBATh MCCJIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHSITE U3MEPEHUS, CIeAys MNPEIIOKECHHOMY IUIaHy, (DUKCHPOBATH
pe3yabTaThl TOJYYCHHON 3aBUCUMOCTH B BHje Tabmuil U rpaduKoB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATAM MCCIIEOBAHHUS;

e IPOBOJIUTH KOCBEHHBIE HW3MEpPEeHUs (U3NUECKUX BeIUYUH (yIeabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHUE TMPOBOJHUKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEpPEHUs, cOoOUpaTh
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAYs NPEIIOKEHHOU WHCTPYKLUHU, U
BBIYMCIIATh 3HAUEHHUE BEJINYNHBI,

e COONTIONATH MIPaBUJIa TEXHUKU O€30MAaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

e XapaKTEPU30BaTh NPUHIMIBI  JACHCTBUA  HW3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX oOmnucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, NapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUYUK BJICKTPUUYECKOM JHEPIUHU, 3JIEKTPOOCBETUTEIIBHBIE
npuOOPbI, HATPEBATEIbHBIE AIIEKTPONPUOOPHI (TPUMEPHI), JIEKTPUUECKUE
PEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHMS O CBOMCTBAaX (PM3WYECKUX SBJICHUU U HEOOXOIUMBIE
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh NPOCTHIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIbHBIC
npuOOpel TO CXeMaM ¥ CXEMaTUYHBIM PHUCYHKaM  (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABHUIATENb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTAT), COCTABISATH CXEMbl JJIEKTPUUYECKHUX
LEIMEN C MOCIEIOBATENBHBIM U MApaJUIebHBIM COCJUHEHUEM 3JIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUECHUS SJIEMEHTOB AJIEKTPUUECKUX LIeTIEH;



e IPUBOAUTH IPUMEPHI (HAXOAUTH HH(OPMALIUIO O TPUMEPAX) MPAKTUUECKOT O
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUKW B TIOBCEIHEBHOW JKU3HM IS
oOecrieyeHusi 0€30MACHOCTM MpU  OOpalleHuu ¢ nOpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHs 30pOBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHMS B OKPYKAIOILEH CpeJie;

¢ OCYIIECTBIISATh ~ MOUCK HMHPOpMaUMK  (U3HUECKOIO  COAEpKAHUS B
HNHTepHeTre, Ha OCHOBE UMEIOLIUXCA 3HAHUW U IYyTEM CPAaBHEHUA
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACIATH  HMH(POpPMALIMIO, KOTOpas
ABJISIETCS] MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOM;

¢ ICTIOJIb30BaTh MPHU BBIIIOJIHEHUH YUYEOHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
AUTEpaTypy (PU3NYECKOrO  COJAEpXkaHUsS, CIPABOYHbIE MaTepUalbl,
pecypcel cet HTEpHET, BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE THUCHMEHHBIE W KpaTKHE YCTHBIE COOOUICHUS,
0000mass wWHPOpMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
colepKaHusi, B TOM 4YHCIE NYOJUYHO TMPEACTABISATh PE3yJIbTaThI
NPOEKTHON WIJIM MCCIEOBATEIbCKOW NEATENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIMN anmapar Kypca (U3HKH,
COIIPOBOX/1AaTh BBICTYIUIEHUE MTPE3CHTALIUEH;

eIIp BBHINOJHEHUM YUYEOHBIX IIPOEKTOB M HUCCIEIOBAHUM (U3NYECKUX
IPOILIECCOB PACIPEAEIATh OO0S3aHHOCTH B TIPYIIE B COOTBETCTBUM C
IIOCTaBJICHHBIMU 3aJja4aMH, CJIEIUTh 3@ BBIOJIHEHUEM IUIaHA JEHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIaJX B
JESITeIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
HPOSIBIISISt TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K koH1y oOyueHus B 9 kjacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

¢ ICIIOJIb30BAaTh  MOHSATHA: CHUCTeMa OTc4yéTra, MaTepuanbHas TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMXKEHHUSA, Aedopmarius
(ympyrasi, mnjgacTUyeckasl), TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTbh M NEPErpy3KH, LUEHTP TSHKECTH, a0CONIOTHO TBEPIAOE TEJIO,
LEHTP TSKECTHU TBEPAOrO Tella, PABHOBECHE, MEXaHUYECKUE KOJIEOAHUs U
BOJIHBI, 3BYK, MH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPbl UCIyCKaHMs W TMOTJIOLIEHUs, anbda, OeTa- U raMMma-u3IydeHus,
U30TOIIbI, SIEPHAsl SJHEPIeTHKA,;

e pa3nyaTh SBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJHUHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJMHEWHOE [BHUKEHUE, CBOOOIHOE
MaJICHUE TeJl, pPABHOMEPHOE ABMKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBHE



TEJI, pEaKTUBHOE JBIDKEHHUE, KOeOaTelbHOe IBMKCHHE (3aTyXarollue U
BBIHYKJCHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABHXEHHE, OTPaKCHUE
3ByKa, MPSMOJIMHEHHOE pacmpoCTpaHEHUE, OTPAKECHHE M TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3joKeHHue OeIoro cBeTa B
CHeKTp M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCUs CBETAa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3HWKHOBEHHE JIMHEHYATOTO CIEKTpa
U3JTY4YCHHs) TI0 OTIMCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

e DaCliO3HABATh  TPOSIBICHWE  M3YYCHHBIX  (U3NYECKUX  SIBICHUNA B
OKpyXXaromeM Mupe (B TOM 4Yucie (U3NYECKUE SBICHHUS B TPHUPOJE:
NPUJIMBBI M OTIUBBI, ABIKEHUE T1aHeT COMHEYHON CHCTEMBI, pEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSCEHUE, CEMCMHUYECKHMEe BOJHBI, I[yHaMH, 3XO, I[BETa TeT,
ONTUYECKHUE SIBICHUS B TMPHPOJE, OMOJOTHYECKOEe JCHCTBHE BUIUMOTO,
yIbTPaQHUOICTOBOTO M PEHTTCHOBCKOTO UW3IYYCHHH, €CTECTBEHHBIN
paMOaKTUBHBIA (POH, KOCMHYECKHE Iy4d, PaTUOAKTHBHOE H3ITyUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPAaJMOAKTUBHBIX W3IyYCHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ITOM TEPEBOANTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIIENSATH CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKH) (PU3MUYECKUX
SIBJICHUM;

e ONIMCHIBATh M3y4Y€HHBbIE CBOMCTBA Te€N U (PU3UUYECKHUE SBJICHUS, HUCIONb3YS
¢usznueckre BEeTUYMHBI (CpeHSIE W MIHOBEHHAs CKOPOCTh Tella TMpu
HEPABHOMEPHOM [IB)KEHHMH, YCKOpPEHHUE, MepeMellleHue, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TaJeHus, BEC TeJa, HMIIYJIbC Tella, HMMIYJIbC CHIIBI,
MeXaHu4deckasi paboTa MU MOIINHOCTh, TOTEHIMANIbHAs DJHEPrus Teda,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS HHEPTUs CHKATON
NPYXUHBI, KWHETUYECKas DHEPrus, IOJHAs MeXaHW4ecKas OJHeprus,
HeproJ U 4acToTa KoueOaHuil, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUSI CPEefbl), IPU OMUCAHUU
NPAaBWIBHO TPAKTOBATh (PUBMUYECKHN CMBICT HCIOIB3YEMBbIX BEIUYHH,
0003HaueHUss W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMUMHY C OPYTMMHU BEIMYMHAMH,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;

e XapaKTepU30BaTh CBOWCTBAa TeJ, (U3MUECKUE SBICHUS M TPOLECCHI,
UCTIOJB3ysl 3aKOH COXPAHEHHUsS] DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS,
OPUHIUI CYNEPHO3UIMHU CWUJI, TPUHIUI OTHOCHUTEIbHOCTH ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOTO M MACCOBOTO YHUCEI



IPU SIIEPHBIX PEAKUUAX, NPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

e O0BACHATH (PU3MUECKUE MPOLECCHl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHTyalluil MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX
[IaroB ¢ Omopol Ha 2—3 H3Y4YEHHBIX CBOMCTBA (DPU3MUECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pellIaTh pacuyETHBIC 3aauM (OMUparoUIUecs Ha CUCTeMY U3 2—3 ypaBHEHUI),
UCIIOJIb3Ys 3aKOHBI U (OpPMYIIbI, CBA3BIBAIOLIME (DU3NUYECKUE BEIUYUHBI:
HAa OCHOBE aHallu3a YCJIOBHUS 3aJauyd 3alUChiBaThb KpaTKOE YCIOBHE,
BBISIBJISITh HEJIOCTAIONINE WJIM M30BITOUHBIE JIaHHbBIE, BEIOMPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE IJIsl PEUIECHUS, TPOBOJUTEH PACUETHI U OLIEHUBATh
PEANTMCTUYHOCTH MOJYYEHHOT0 3HaUCHUS (PU3NYECKOI BEITMUUHBI;

e pacro3HaBaTh MpoOOJEMbI, KOTOPbIE MOXHO pEUIUTh MpPU MOMOIIU
(¢u3MUeCKX METO/OB, HCIIOJB3Ys ONHCAHUE MCCIEIOBAaHUS, BBIACIATDH
IpoBepsieMOEe  TPEJINONIOKEHUE, OLEHUBATh MPABWIBHOCTh TOPSAIKA
NPOBEJICHUS  HCCIIEIOBAHUSA, JIeNaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

e IPOBOJIUTH OIBITHI O HAOIIOIEHUIO (PU3UYECKUX SBICHUN WA PU3HUECKUX
CBOMCTB Ten (M3yuyeHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMS
HHEPTUHU, 3aBHCHUMOCTh IEpPHO/a KOJeOaHUN MNPYKUHHOTO MasiTHUKA OT
MaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBHUCHUMOCTb OT aMIUIUTYbI
MajlbIX  KoJieOaHW#M,  MPAMOJMHEHHOE  paclpoCcTpaHEHHWE  CBETa,
pasnokeHue OeNoro CBeTa B CIEKTpP, MU3yUYEHHUE CBOMCTB M300pakKeHUsS B
IUIOCKOM 3€pKalie W CBOMCTB M300pakeHHUs TpenMera B coOuparouiei
JWH3E, HAOIOJECHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HW3IYUYCHHS):
CaMOCTOSITEILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
o0opyaoBaHUs, ONHUCHIBATH  XOJl OMBITAa W  €ro  pe3yJbTaThl,
dbopMynHpOBaTH BHIBOIBL

e IPOBOAUTH NPU HEOOXOAMMOCTH CEpHUIO MPSMBIX H3MEPEHUM, Onpeaenss
CpeqHee 3HayeHHe U3MepsieMOl BeIMYMUHBI ((POKYCHOE pacCTOSHHE
coOuparomieii JTuH3bI), OOOCHOBBIBATH BBIOOp crHoco0a W3MEPEeHUS
(u3MepuTenbpHOro npudopa);

¢ IPOBOAUTH MCCJIEIOBAHUWE 3aBUCHUMOCTEH  (PU3MYECKHMX BEIUYUH C
UCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHMM (3aBUCHMOCTH IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBM)KEHHMU O€3 HadaJlbHOW CKOPOCTH, Mepuoaa
KoJeO0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaXEHUs CBETa OT yriia MajJeHUs W yria MPEJIOMIICHUS OT yria
MaJieHus): IUIAaHUPOBATh MCCIIEIOBAaHUE, CAMOCTOSITENIBHO COOMPATH



YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  IMOJTYYEHHOW  3aBUCHMOCTH
bu3uYecKUX BEIWYMH B BHUAEC TaOMUIl M rpadUKOB, AENaTh BBIBOJBI IO
pe3ysbTaTaM MCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBCHHBIC W3MEPCHHSI (PU3NUYECKUX BEIUYHH (CpEeaHsIsA
CKOPOCTh M YCKOPEHHE Tella TIpU PaBHOYCKOPCHHOM JBH)KCHUH,
YCKOPEHHE CBOOOJHOrO MaJleHUs, XECTKOCTb MPYXKUHBI, KOAIDPUIUEHT
TPEHHSI CKOJBKCHHS, MEXaHWdeckas paboTa W MOIIHOCTh, YacToTa W
nepuoy KoyJieOaHWK MaTeMaTHYeCKOro W TMPYKHHHOTO MAasTHHUKOB,
ONTHYECKass Cuila coOuparomieil JMH3bI, PaTUOAKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCIEPHUMCHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUs, CICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIATH
3HAYCHWE BEIIMYMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3yJIbTAThl C YUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

e COOJTFOIATh TIPaBWJIA TEXHUKH OE30MMaCHOCTH MpU paboTe ¢ J1abOpaTOPHBIM
o0opyn0BaHUEM;

e pa3IMyaTh OCHOBHBIC TMPU3HAKKM M3YYCHHBIX (PU3NYSCKUX MOJICIICH:
MaTepHalibHass TOYKa, aOCOIIOTHO TBEPAOE TEI0, TOUYCYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IIAaHCTapHas MOJIeJIb aTOMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO S]1pa;

e XapaKTEPU30BaTh NPUHIMIBI  JCHUCTBUS  HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmnucaHus (B TOM YHCIE:
CIOUJOMETP, NaTYMKUA TIOJIOKEHHS, PACCTOSIHUS M YCKOPEHHUS, pPAaKeTa,
9XOJIOT, OYKH, Tepuckorn, Qoroanmnapar, ONTHYECKHUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YysSd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOIUMBIC  (PU3HYECKUC
3aKOHOMEPHOCTH;

e ICTIOJIH30BAaTh CXEMbl M CXEMAaTHYHBbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPHUTEINBHBIX NPUOOPOB M TEXHOJOTMUYECKHX MPOIECCOB
OpU pEIICHHH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArONIeH INH3E;

e PUBOAUTH IPUMEPHI (HAXOAUTh HHOOPMAIUIO O TPUMEPAX) MPAKTUIECKOTO
UCTIONIb30BaHUS (U3MYECKUX 3HAHUW B TOBCEIHEBHOW IKU3HHU IS
oOecrieueHusi 0€30MACHOCTH TMpU  OOpaimeHuu ¢ npudopamMu U
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 370POBbSI W COOIIOACHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH CpeJIe;

¢ OCYIIECTBIIATh MOWUCK WHPOpManmuu  (U3HUECKOTO  COACpKAHHUS B
HNuTepHete, caMocTOsATENBHO (POPMYIHUPYSI TTIOMCKOBBINA 3aIIPOC, HAXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TMOJYYEHHOW MH(POPMAIIMA HA OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOYHUKOB;



e CNOJIb30BaTh MPU BBIINOJIHEHUH YUYEOHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
JAUTEPaTypy (PU3NYECKOTO  COJEpKaHHUs, CIPABOYHbIE MaTepUabl,
pecypcel cet HTEpHET, BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IMUCBMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
uHpOpMaIMK U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COJIEp KaHMs,
nyOIMYHO MPEACTaBIATh PE3YIbTaThl MPOEKTHON UM UCCIEA0BATENIbCKOM
NEeSATENbHOCTH, TMPU OSTOM TPAMOTHO  HCIOJb30BaTh  M3yYEHHBIN
NOHSATUMHBIA amnmapaT u3y4aemMoro paszaena (U3MKA U COIMPOBOXKAATh
BBICTYIUICHHE Tpe3eHTalnueil ¢ y4€ToM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Kontpoasubie | Ilpakrnueckue
n/n NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcnbl
Pazjnen 1. ®usuka u eé posb B NO3HAHUM OKPY:KAKOLEr0 MUpPa
bu6mmoreka [JOK
11 o - 2
M3HKA © HAYKa O TpHpone https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
12 DH3HHCCKHE BT HHEI 2 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
13 E 5 2 1
CTE€CTBEHHOHAYYHBIN METOJ TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro o pazneny 6
Pa3nen 2. [lepBoHayajibHble CBeIEHUS O CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BelllecTBa https://m.edsoo.ru/7f416194
29 JIBryKeHre 1 B3aUMOICMCTBUE YaCTHI] 9 1 bubnuoreka [IOK
' BEIICCTBA https://m.edso0.ru/7f416194
bubnuoreka [IOK
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 httos://m.edsoo.ru/7f416194
Hroro no paznemy 5
Pasznen 3. /IBu:keHHe M B3auMo/ieliCTBHE TeJ
bu6mmoreka [JOK
31 MeXaHHTECKOe ABIDKCHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IOTHOCTh 4 1 bubmmoreka [JOK



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

bubmuoreka [IOK

33 Cuna. Bust o 14 2 https://m.eds00.ru/7f416194
Hroro o pazneny 21
Pa3nen 4. laBiieHue TBEPABIX TeJl, }KUAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBneHus TBEPIALIMU 3 bubnuoteka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bubmmoreka [JOK
42 Jlaetie XKuAKOCTH ° https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 AvocepHoe aieHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUKOCTH U Ta3a Ha IOTPYKEHHOE 5 3 bubnuoteka [IOK
' B HUX TeEJIO https://m.eds00.ru/7f416194
Hroro o pazneny 21
Pa3nen 5. PadoTa u MOIIHOCTH. JHEpPrusi
bu6mmoreka [JOK
>1 Pabota 1 MoHoCTS 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie mexarH3MbI ° . https://m.edsoo.ru/7f416194
bubnuoreka [IOK
>3 Mexanmeckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no paznemy 12
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

KosmmmuyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Kourpoabusie | IIpakTHueckue (mucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
Paznen 1. TenuioBble siBJIeHUsI
. bubnuoteka [IOK
11 CrpoeHue u cBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Teruosbie mpouecc! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiekTpuyeckue ¥ MAarHUTHbBIE SIBJIEHUS
21 DIIEKTPUYECKHE 3apsibl. 3apsHKEHHBIE TEa 7 1 bubnuoreka [IOK
' U UX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN AIEKTPUICCKUIN TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHHTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
24 UICKTPOMArHHTHAS HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 14.5



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

KosmmmuyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Konrpoabubie | Ilpakrnueckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pa3znen 1. Mexannueckue siBjieHHUsA
MexaHn4ecKOe IBUKEHHE U CITOCOOBI €T0 bubmmoreka [JOK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 2 1
SAMMOIeHCTBHE Te 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1. 1
3 3AKOHEI COXpaHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 40
Paznen 2. Mexanuveckue KoJieDaHus U BOJIHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCIHNE KOICOAMIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKue .3 8 1 3
XAHIICCKHE BOIHBL. JBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3nen 3. DjieKTpOMArHUTHOE MOJ1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 9 bubnunoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 6
Pa3nen 4. CBeToBbBIE SIBIEHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubnuoreka [IOK



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

bubmuoreka [IOK
4.2 JI
WH3BI M ONTHYECKHUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4. P
3 aznokeHue 0eoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro o pazneny 15
Paznen 5. KBaHnToBbIe siBJIeHUsI
bu6mmoreka [JOK
51 41 4 1
CIyCKaHHE U TIOTJIOIICHHUE CBETa AaTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2
> CTpoeHHe aTOMHOrO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Fnepubie peakiii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 17
Pa3nen 6. [ToBTOpPUTE/ILHO0-0000IAKOIIHIT MOTYJIb
6.1 [ToBTOpEeHME 1 0600IIEHNE COACPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHueckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

®du3nKa — Hayka O MPUPOJIE.
SBnenus npupoasl. Puznueckue
SIBJICHUS

02.09.25

MexaHn4ecKkue, TeIUIOBBIE,
AJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

04.09.25

dus3nyeckue BeTMUUHBI U UX
H3MepeHne

09.09.25

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
AKUJAKOCTHOTO TEPMOMETPA U TaTUUKA
TeMneparypbl”

11.09.25

Kak ¢u3uka u qpyrue ecrecTBeHHbIE
HayK{ U3y4yaroT IPUPOY.
EctecTBeHHOHAYYHBIH METO]T
no3HaHus. Onucanue GU3NIECKUx
SIBJICHUH C TIOMOILBIO MOJEIEN

16.09.25

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAIBHOCTH NOJIETA IIAPHUKA,
MYILIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, YeM OoJIblIIe BEICOTA IMycKa"

18.09.25



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,

23.09.25

bubmuoreka IIOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
A HHE CKP B https://m.edsoo.ru/ff09fe0a
BeELECTBA
8 JIB>KEeHME YacTHI] BEIIECTBA 2509.25 bubmmorexa [OK
1 et https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO 30.09.25
9 HaOJTIOJICHUIO TETIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperatHbIe COCTOSIHHSI BEIIECTBA 02.10.25
B3anmocBsI3b MeX Ty CBOMCTBAMU 07.10.25
BEIIECTB B PA3HBIX arperaTHBIX
1 COCTOSIHMSIX M MX bubnuoteka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHI
BOJIBI
Mexannueckoe OBMKEHHUE. 09.10.25
12 PaBHOMEpHOE 11 HEPABHOMEPHOE Bu6morexa HOK
p p P https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
13 Ckopocts. Eqmaunesl ckopoctu 14.10.25 Bumorexa HOK
p - BAMIH p https://m.edsoo.ru/ff0a079c
14 Pacyer mytu ¥ BpeMeHHU ABUKEHUS 16.10.25 Bubmorexa HOK
yr P g https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aKkoH UHEPLIH. 21.10.25
15 BBaI/II)I\]/-[IO elicTBre TeJ‘IpEaK OpUYAHA bubnmorexa [JOK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUKEHUS Tell
IInoTHoCTH BemecTBa. Pacuer macchl 23.10.25 bubnmoreka [JOK
16
1 00BbeMa Tena o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas paboTa «Onpezenenue 06.11.25



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPAOIO TEIA»

18 Pemenue 3agau o teme "[lmoTHOCTH 11.11.25 bubnuoteka [IOK
Beniecrsa" https://m.edsoo.ru/ff0al23c
Cuna Kak XapakTepuCcTHKa 13.11.25
19 B3auMoeiicTBus Tei. Cuna
ynpyrocTtH. 3akoH ['yka
JlabopaTtopHnast pabota «3yuenue 18.11.25
) 3aBUCHUMOCTH PACTSHKCHUS
0 (medopmanyiv) Ipy>KMHBI OT
MIPUJIOKEHHON CUIIBD)
21 SBnenne Tsarorenus. Cuia TSHKECTH 20.11.25
CBs13b MEXKly CHIION TSKECTH U 25.11.25
22 Maccoii Tena. Bec tena. Pemenue Bubnmorexa LIOK
https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia tsokecta"”
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. 27.11.25 bubnuoreka [IOK
DuU3NYECKUE XapaKTEePUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502
02.12.25 bu6mmoreka [JOK
24 Hsmepenie cil. Jluamometp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh 041225 bubmmorexa [IOK
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJl, HapaBIECHHBIX 09.12.25
26 10 OJHOM niﬂ}lxldxoﬁ. ’ bubmorera [OK
B https://m.edsoo.ru/ff0ala70
PaBHOfeiicTBYIOMIAs CUIT
97 Pemrenue 3agau mo reme 11.12.25
"PaBHogeiicTByrOmast cun"
08 TpeHne ckoapXeHNs U TPEHUE NTOKOSI. 16.12.25 bu6nuoreka LIOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabota «3yuenue 18.12.25 bubnuoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCHUMOCTHU CUJIBI TPCHUA
CKOJIBXKE€HUA OT CUJIbI JaBJICHUSA U
XapakTepa CONPUKACAIOIINXCS

https://m.edsoo.ru/ff0alcc8

MIOBEPXHOCTEI

30 PCHICHI/IGU 3aJ1a4 Ha ounpeﬂeneHHe 23.12.25
PaBHOJICHCTBYIOIIEH CUITBI
Pemenue 3agau o remam: «Bec 25.12.25

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoteka [IOK
cuny, «Cunely, «PaBHOIEHCTBYIOIAS https://m.edsoo.ru/ff0alde0
CHIT»

KonTponbhas paboTa 1o remam:
«MexaHnndeckoe IBIKeHNEe», «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«I"paduueckoe n300pakeHNEe CHID»,
«Cunb»

33 Jasnenne. CriocoObl yMEHBIIICHUSI 1 bubnuoreka [IOK
YBEIIMYEHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwue raza. 3aBUCUMOCTh

34 JaBJICHHM ra3a oT 00bEMa, Bubmorexa HOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya maBiaeHUs TBEPABIMU
35 TeJ'II;NII[I/I )I(If,[[KOCTHMI/I " II“);ZL;MI/I. 3akoH bubnnorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
ITackamns

36 JlaBiaeHHe B )XKUIKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JICHICTBHEM CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agad mo Teme «/laBneHue B bubnmoreka [JOK
JKUIKOCTH U Ta3e. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826

38 Coobmaromumecs: cocysl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka IIOK

r N
39 HAPABIIHCCKIHI Hpecc https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiiHeBoit
JKHJIKOCTHEIN HAcOC
Atmocdepa 3eminu. [Tpuunnbl
CVYILIECTBOBAHUS BO3 HOU
41 0}6/I(I)IJ'IO‘-IKI/I 3emutn 3’c’ilfly;zI/IMOCTb bubmmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBJIEHUS OT BHICOTHI
HaJ ypOBHEM MOPS
bu6mmoreka [JOK
B LA
42 ec Bo3ayxa. AtMochepHOe JaBlieHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO TaBIEHUS. bubnnoreka [IOK
Omnert Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTE aTMOC(hEPHOTO
44 aBJICHUSA OT BI;ICOTI)(IbHIE: OBHEM bubmmorexa [JOK
a AYPp https://m.edsoo.ru/ff0a2fc4
MODpS
45 bapomerp-anepouna. AtmochepHoe bubnuoreka [IOK
JTABJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau no reme
"AtmocdepHoe naBieHue"
efCTBHUE )KUIKOCTH U rasa Ha
47 for eHHoeﬂB HHUX TEJIO bubnnorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuia
JlaboparopHas pabota «OnpeneneHue
48 BBITAIKHBAIOIIEH CHIIBI, bubmuoreka [IOK

ﬂeﬁCTBYIOHICﬁ Ha TCJIO, IOTPYKCHHOC
B XKUIAKOCTBH»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

JlaboparopHas paboTa 1o Teme

49 «MccnenoBanme 3aBUCUMOCTH Beca bubmuoreka IIOK
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh YaCTH TEJIa»
bu6mmoreka [JOK
50 lnapartne Tex https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast pabota
51 "KoHcTpyupoBaHue apeoMeTpa uin
KOHCTPYMPOBAHUE JIOJKU U
onpeeseHue e€ rpy30noabEMHOCTH"
Pemenne 3a1a4d no remam: «IlnaBanne
59 cyaoB. BozayxomniaBanuey, bubnuoteka [IOK
«/laBieHue TBEPAbIX TEJl, KUJIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bubmmoreka [JOK
>3 Mexanirieckas padora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
>4 Momgocts. Euuuue Momgocts https://m.edsoo.ru/ff0a3f82
Ypok-uccinenoBanue "Pacuér
55 MOIITHOCTH, Pa3BUBAEMOM MPH
noanéMe mo Jjectauie"”
56 IIpocTeie MexaHu3MbI. PhIyar.
PaBHOBecue cui Ha pepruare
IMpomexyTounas arrecramus /
57 Bcepoccuiickas nposepo4yHast
padora
58 PezepBHblil ypok. PaboTta ¢ TekcTamu bubnuoreka [IOK

1o TeMme «/laBneHue TBEPBIX Tell,

https://m.edsoo.ru/ffO0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKHUJIKOCTeH 1 ra3oB» / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlabopaTtopHnast pabota
«HccnenoBanue yciaoBHil paBHOBECHS
phIyara

0.5

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

60

Pemmenne 3aga4d mo teme «Y ciI0BUA
PaBHOBECHS pbIyara

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

61

KoaddummenT moneznoro nencTaus
MexaHusma. Jlaboparopnas padota
«M3mepenue K111 HakmoHHOM
TUTOCKOCTH

0.5

62

Pemenne 3ama4 mo teMe "Pabora,
mortHocTh, KIT"

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

63

MexaHnueckas SHEprusl.
Kunernueckas v noTeHIHanbHas
SHeprus

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

64

3aKOH COXpaHECHUSI MEXaHUYECKOU
SHEPruu

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

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAJIbHOE OIIPEIETICHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATBLHON SHEPTUH PU
CKaTBIBAHUM TeJIa 10 HAKJIOHHOU
mjaockoctu"

66

KonTtponsHas pabora o teme
«PaboTa 1 MOIITHOCTh. DHEPTHsD)

67

PesepBHrIit ypok. PaboTa ¢ Tekctamu

bu6mmoreka [JOK



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

o teMme "Mexaundeckoe ABKeHUE"

https://m.edsoo.ru/ff0a4ee6

PesepBubiit ypok. PaboTta ¢ Tekcramu

68 o teme "Pabora. MomHoCTS. 1
Ouneprus"
OBILIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KosmmmyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/m Bcero u3ydyeHusi | oOpa3oBarTesbHbIE
padoTbI padoThI
pecypchbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUH U UX OIBITHHIE 1 02.09.25 bubmmorexa [OK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1 04.09.25
3 Monenu TBEpPAOTO, )KUAKOTO U 1 09.09.25 bu6mmoreka [JOK
ra3z000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPJIOTO, 11.09.25
4 KUAKOTO ¥ Ta3000pa3HOTO COCTOSIHUMN 1
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKON TeopUun
5 Kpucranmnmaeckue u amopdHbIe TeIa 1 100925 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaMWUISIPHOCTD. 1 18.09.25 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciMpeHue U CkaTue 1 23.09.25 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO 25.09.25
8 CKOPOCTBIO TETJIOBOTO JIBUKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 30.09.25 bu6nuoreka LIOK
M3MEHEHHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Temionepenaun 1 02.10.25 bu6mmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypox-kondepenuus "lIpakruaeckoe 07.10.25

1 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bu6mmoreka [JOK
BEILIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomnuectBo TenmoTel. Y aennHas 09.10.25 bu6mmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHHE TEIUIOBOTO OajiaHca. 14.10.25 bubnuoteka [IOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnasi pabota 16.10.25

1 "UccnenoBanue siBICHUS bu6mmoreka [JOK
TETJI000MEHa MPU CMETIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueit BOIbI"
Pacuer konuyecTBa TEIIOTHL, 21.10.25

15 HEOOXOMMOTO JIJIsl HarpeBaHUs Teja
Y BBIIEISIEMOTO UM IIPU OXJIaXkKACHUU

16 JlaGopaTtopHnas padota "OnpeneneHue 23.10.25 bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0aébb0
DHeprus TOIIMBa. Y JebHas TerioTa 06.10.25 bubnuoreka [IOK

17
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHKE 11.11.25

18 KPUCTAJUIMYECKUX TeJI. Y IeJIbHas bubnnorexa [JOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA IJIaBJICHUS

19 JlabopatopHas padota "Onpenenenue 13.11.25 bu6nuoreka LIOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 ITapooGpazoBaHue U KOHAECHCAIHSL. 18.11.25 bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Temiora 20.11.25 bu6mmoreka [JOK



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

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS
oT aTMOoc(epHOTO JTABIICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnoctb Bo3ayxa. Jlaboparopnas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BIa’KHOCTH BO3ayXa"

25.11.25

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

23

Pemenue 3aga4 Ha onpeneneHne
BJI&KHOCTH BO3/lyXa

27.11.25

24

[TpuHIUIE PaOOTHI TETIOBBIX
nsurateneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs

02.12.25

25

KIIJI TenoBOro aBurarteris.
TemnoBrle ABUTATEIIN U 3aIIIUTA
OKpYKarole cpeibl

04.12.25

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

26

3aKOH COXpaHEHUS U peBpalleHus
SHEPrUM B TEIUIOBBIX MPOIIECCaX

09.12.25

27

[ToaroroBka K KOHTPOJIBHOM paboTe
1o Teme "TensoBrie SIBIICHHUS.
M3MeHeHune arperaTHbIX COCTOSIHUM
Berecrsa"

11.12.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa 1o Teme
"TermnoBble sBiaeHusd. U3MeHeHne
arperaTHbIX COCTOSIHUM BeriecTna"

16.12.25

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

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

18.12.25

30

Ypok-uccienosanue "DIeKTpU3aLns
TEJ UHIYKIHUEW U NIpU
CONPUKOCHOBEHHUH"

23.12.25



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

B3anmoericTBre 3apsKEHHBIX TEIl.

25.12.25

bubmuoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
32 HanpsikeHHOCTB 27EKTPUYECKOTO bubnuorexka [IOK
nons. [IpuHnmn cyneprnosunuun https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX MOJIEN
Hocurenu snexTpudeckux 3apsiaoB.
33 DOnemenTapHsbIi 3apsia. CTpoeHne
aToma
34 [TpoBOAHMKY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpAaHEHUS AJIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEeHEHUE bubnuoteka [IOK
CBOMCTB 3JIEKTPUYECKUX 3apSI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCITIOBHS €10
36 cymecTBoBaHus. MicTouHnkn bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBHSI SJEKTPUICCKOTO TOKA bubmorexa [TOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlelictBue
38 AIEKTPUYECKOTO I10JIs1 Ha IIPOBOIHUKH 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaJIax, bubnunoreka [IOK
SKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopaTopHas pabota
bubmmoreka [JOK
41 "N3mepeHue u peryaupoBaHHe CUIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HAMPSKEHUE.
BonwsTmeTp. JTabopaTopHas paboTa

bubmuoreka IIOK

42 "N3mepenue U peryinpoBaHue 05 https://m.edsoo.ru/ff0ade14
HanpsoKkeHus"

43 CornpoTHuBIeHUE MPOBOTHUKA. bubnuoteka [IOK
VY enpHO€ CONPOTHUBIIEHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnas paboTa "3aBUCUMOCTb

m BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoteka [IOK
MPOBOJIHUKA OT €0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEUCHUS U MaTepurana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa Juist ygacTka bubmuorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGopaTtopHnast pabota
"UccneqoBaHue 3aBUCUMOCTH CUJIBI

46 TOKa, UAYLIEr0 4Yepe3 Pe3UCTop, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3uctope”

47 [locnenoBarensHOE U MapaieabHOE
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKCHUS HANPSDHKCHUN TTPH 1 bubnuoreka [IOK
MOCJIE0BATEILHOM COEIUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos"
JIaGopatopHas padota "IIpoBepka

49 MpaBuiia Ui CUJIbI TOKA MPU 1 bubnmoreka [JOK

napajuieJIbHOM COE€IMHEHUH
pe3ucropos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3ana4 Ha npuMeHeHHE

50 3akoHa OMa [IjIg pa3IndHOro bubmorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS IPOBOIHUKOB
51 PaboTta 1 MOIITHOCTB IEKTPUIECKOTO bubnuoteka [IOK
Toka. 3akoH Jlxoymns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnpeneiieHue
52 a60TpI)I 31 II\)/IOHIHpOCTI/I DIIEK pnquKoro bubmmorexa [JOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE IIETH U MOTPeOUTenn
53 SIIEKTPUUECKON DHEPTUU B OBIT bubmorexa LHOK
p P Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikanne
54 ITocTOSIHHBIE MATHUTBI, KX
B3aUMOJECHCTBUE
VYpoxk-uccnenoanue "M3yuenne bubnuoreka [IOK
55 . "
MOJIeH OCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noJjie. MarHuTHoe 1oJIe
bu6mmoreka [JOK
56 3eMJId U ero 3HadeHue [UIs )KU3HA Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJIBHOM paboTe
1o TemMe "DNEeKTPUUECKUE 3apsbl.
57 3apspKeHHBIE TEIa U UX bubnnorexa [JOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoaeicTBud. [locToIHHBIH
AJIEKTPUYECKUN TOK"
IMpomexyTounas arrecramus /
Bceepoccuiickas
58 bubmuoreka [IOK

https://m.edsoo.ru/ff0abea8
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npoBepovHasi padbora

59

PesepBubIit ypok. PaboTta ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuueckuii Tox" / Beepoccuiickas
poBepoyYHas padbora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdct

60

OmneiT Opcrena. MarauTHoe none
3IEKTPUYECKOTO TOKa MaruutHoe
IT0JIC KaTyIIKHN C TOKOM

bubmmoreka [JOK
https://m.edsoo.ru/ff0acld?

61

[IpumeHeHue MeKTPOMarHuToB B
texauke. JlabopaTtopHas pabora
"N3yueHne nelcTBUS MATHUTHOTO
I10JIs1 HA MPOBOJHUK C TOKOM"

0.5

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

62

DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3y4eHHE
paboTHI AeKTpoaBUTaTes"

bubmmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3NIEKTPOMArHUTHOM MHIYKLIHH.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJTY4YEHUS SJIEKTPUUECKON SHEPTUH.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEpruu

65

[ToaroToBka K KOHTPOIBHOU paboTe
110 TeMe "DNEKTPUUECKUE U
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MAarHUTHBIE SBJICHUS"

KonTtponsHas pabora 1o teme

66 "DIIEKTPHUYECKUE U MATHUTHBIE 1 bubmorexa [IOK
p" https://m.edsoo.ru/ff0acb14

SIBIICHUS

67 PesepBHblii ypok. Pabota ¢ Tekcramu 1 bubnuoreka [IOK
o teMe "TermioBsie ssBieHUS" https://m.edsoo.ru/ff0acc5e

68 PesepBHblit ypok. Pabota ¢ Tekcramu 1
o TeMe "MarauTHsie ABJIeHUS"

BIIEE KOJIMUECTBO HACOB I1
OBII] OJI CTBOYACO (@] 68 145

[TPOI'PAMME
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9 KJIACC

KosmmmuyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/m Bcero H3yyeHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI pecypesI

1 MexaHnndeckoe JIBMKECHHE. 1 03.09.25
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIIBHOCTH 1 03.09.25 bu6mmoreka [JOK
MEXaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IpsAMOTTMHENHOE 1 04.09.25 bubnuoreka [IOK
JIIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psIMOJIMHEHOE 10.09.25

4 nBwkeHne. CpeaHsisi © MTHOBEHHAS 1
CKOpPOCTb

5 [IpsimonuHelHOE paBHOYCKOPEHHOE 1 10.09.25 bubnuoreka [IOK
NBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO 11.09.25

6 PaBHOYCKOPEHHOTI'O JABUKEHMUS. 1
I'paduk ckopoctr
JlaboparopHas pabota "OnpeneneHue 17.09.25

7 YCKOPEHHUS Tea Mpu 1 1 bubnunoreka [IOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUIOCKOCTH"

8 CBoOoHOoe maieHue Tei. OnbITh 1 17.09.25
lamunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 18.09.25 bubnuoreka [IOK

OKPYKXHOCTH. Hepno;[ 1 9aCToTa

https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneitHas u yriaoBas

CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHHE 24.09.25
1 IIepseiii 3akoH HeroToHa. Bektop 24.09.25 bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. 25.09.25 bubnuorexka [IOK
PaBHofelicTByrOIIAs CcUla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHa. 01.10.25 bubnuoreka [IOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
Pemenue 3ana4 Ha npuMeHEHE 01.10.25 bubnuoteka [IOK
14
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
02.10.25 Bubimoreka [IOK
15 C .3 r
11713 YIPYrocTH. JaKon 1 yra https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3amay o reme «Cuina 08.10.25
YIIPYTOCTH
17 JlabopaTtopHas padoTa «OnpenencHue 08.10.25 bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
09.10.25 bu6mmoreka [JOK
18 Chura Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3aga4d no reme «Cuita 15.10.25 bu6nmoreka [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "OnpeneneHue 15.10.25 bubnunoreka [IOK
20
Kod(duIIMeHTa TPEHUs CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3amay mo teme "3aKOHEI 16.10.25
21 Herotona. Cuina octu. Cuia bbmmorexa [IOK
y Yipyr ' https://m.edsoo.ru/ffOafb8e
TpEeHus
29 Cuia TsKeCTH U 3aKOH BCEMUPHOTO 22.10.25 bubnmoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044
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najgcHus

VYpoxk-koudepenuus "JIBrmxenue ten 22.10.25
23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau no reme "Cuna 23.10.25
24 TSKECTH U 3aKOH BCEMUPHOTO brbamorexa [TOK
roTeHs" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMuyeckas CKOPOCTb. 05.11.25 bubnnoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepranbHON TOUKH. 05.11.25
AOGCOTFOTHO TBEPIOE TEIIO. BuGmrorexa [[OK
26 PaHoBecre TBEpyioro Tena ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHO N OChIO BPAILICHHUSI.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCcHe MaTepuaIbHONW TOUKH. 06.11.25
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEPIOTO TENa €
3aKpEeTIEHHO’ OCBIO Bpall[eHHSL.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenue 3amay no teme "MomeHT 12.11.25 bubnuoreka [IOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToarotoBka K KOHTPOJIBHOM paboTe MO 12.11.25
29 TeMe "MexaHHUeCcKOe IBIKEHHUE. Bubmorexa HOK
BsanvoelicTaie rex” https://m.edsoo.ru/ff0b0408
KonTposnpHast paboTa no teme 13.11.25
30 "MexaHn4ecKoe IBHKEHHE. buGnnorexa [JOK
Baamoeiicrame e https://m.edsoo.ru/ff0b06ec
31 Nmnynsc Tena. mmynbe cuibl. 3akoH 19.11.25 bubnuoreka [IOK
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COXpaHEHUs UMITyJIbCa. YIIPYroe u
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

32 Pemenne 3amau mo Teme "3akoH 19.11.25 bubmmoreka [JOK
COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeakTuBHOE 20.11.25
JBUKEHHE B IPUPOJIE U TEXHUKE"
26.11.25 bubmmoreka [JOK
4 M
3 CXAHHHCCKAA PAOOTA H MOUIHOCTD https://m.edsoo.ru/ff0b0a84
Pabora cuiel TsDKECTH, CHITBI 26.11.25 bu6mmoreka [JOK
35
YIPYTOCTH U CHJIBI TPEHHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas padoTa «OnpenencHue 27.11.25
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBU)KEHUH Teja 10
TOPU30HTAIBHOM OBEPXHOCTH
37 CBs13b DHEPTUU U PAOOTHI. 03.12.25
[TorenumanpHas S3HEPTUs
Kunernueckas sneprus. Teopema o 03.12.25 bubmuoreka [IOK
38 .
KUHETUYECKON dHEPruun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS SHEPTUU B 04.12.25
MEXaHHUKe
40 JlaboparopHas pabota «3y4yeHue 10.12.25 bubnunoreka [IOK
3aKOHA COXPaHCHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
KonebarenbHoe IBMKEHUE B €TI0 10.12.25 bu6nmoreka [JOK
41
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojiebaHus. 11.12.25 bu6nuoreka LIOK
Brinyxxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U py>KUHHBIN 17.12.25

MasATHUKH
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44

VYpok-uccnenoBanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MACCEL ITPy3a»

17.12.25

bubmuoreka IIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHepruu npu
MeEXaHNYECKUX KOJIEOaHUIX

18.12.25

46

JlabopaTtopHas pabota «OrnpeeneHne
4acTOTHI U MIepro/ia KojaebaHui
MPYKUHHOTO MasSTHHKA»

24.12.25

bubmmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIepHO/Ia KoJIeOaH i
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChI Tpy3a»

24.12.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MexaHu4ecKuX BOJH. [IpogonasHbIC 1
TIOTIEPEYHBIC BOJTHBI

25.12.25

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepennus "MexaHudeckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMH4YeCcKHe BOJIHBI"

50

3ByK. PacnipocTpaneHue u oTpaxxeHue
3ByKa

51

Ypok-uccnenosanue "Habnronenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHUECKHH PE30HAHC

53

Ypok-koHpepeHus "YapTpa3ByK U
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IToarotoBka k KOHTpOJ'ILHOfI pa60Te 8(0)

bu6mmoreka [JOK
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Teme "3aKOHbI COXPaHEHHUSI.
Mexaanueckue KoueOanus U BOJIHbI"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

95 "3akoHbI cOXpaHeHUs. MexaHu4YecKue
KOJIcOaHUs ¥ BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuoteka [IOK
56
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa 3J1EKTPOMarHUTHBIX BOJIH
VYpoxk-koudepentus "[kana
3JIEKTPOMArHUTHBIX BOJIH. bubnuoteka [IOK
58
Hcnonb3oBaHuE 3JIEKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI1 cBs13H"
Ypok-uccnenoBanue "N3yuenne
. bubmmoreka [JOK
39 CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1au Ha onpeneneHue
60 YacTOTHI U IJTUHBI 3JICKTPOMArHUTHO M
BOJIHBI
DneKTpOMarHuTHas PUPOJia CBETA.
61 Ckopoctb cBeTa. BoaHOBBIE CBOMCTBa Bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBera. [Ipsimonunerinoe
bubnuoreka [IOK
62 pacrpoCcTpaHeHHe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKoH OTpa)XE€HUs CBETa. 3epKaa.
63 Pemrenue 3aga4 Ha MpUMeHEHHE buGnnorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomnenue ceeta. 3akoH bubnuoreka [IOK
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IMpCIOMIICHUA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKCHHUE CBETA.

65 Hcnoib30BaHME IMOTHOTO BHYTPEHHETO bubmmorexa [OK
yIp https://m.edsoo.ru/ffOb3c5¢c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlaboparopHas padota "VccnenoBanue
66 3aBUCHMOCTH YTJIa TIPEITOMIICHUS
CBETOBOTO JIyJa OT yIJia aJICHUS Ha
rpasuue "Bo3ayx-cTexno""
VYpoxk-koupepennus "Vcnons3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [JOK
68 JIuna3bl. OnTHYeCKast CHITa JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoenue nzobpaxeHuit B IMH3aX
P P https://m.edsoo.ru/ffOb444a
JIaGopaTtopHas padota "Onpenenenne
70 ¢box EHOFE aC(IJ)TOSIHI/ISI u oianeCKoﬁ brommorexa [IOK
‘ P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPpAIOIEH JTMH3BI
7 Ypok-koHpepenius "Ontruaeckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTuyeckas cuctema. 3peHue bubmmorexa [IOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6e1oro cBeTa B CIIEKTP.
74 OnbiTel HhtoTOHA. CrioxkeHnne bubmuoreka [IOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/I}I
CBCTa

https://m.edsoo.ru/ff0c0f4c
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Jlaboparopuas pabota "OnbITHI IO
Pa30oKEeHUI0 OEI0Tro CBETa B CHEKTP U

bu6mmoreka [JOK

75
BOCHPHATIIO [IBETA NPEAMETOR HpH X https://m.edsoo.ru/ffOcOe2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwibTpH"
VYpok-npaktukym "BosiHOBBIE
76 CBOWCTBA CBETa: IUCTIEPCHSI,
uHTepdepeHus u uppaxus”
77 OmnbiTel Pezepdopaa u mimanerapuas bubnuoteka [IOK
MOJIeIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanve U OrionieHue cBera
79 atoMoM. KBaHThI. JInHEHYaThIC bubmmoreia LIOK
’ ) https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-npaktukym "HaGmronenue bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bubmorexa [TOK
A o https://m.edsoo.ru/ff0c1672
Crpoenue aroMHoro sjpa. Hykinonnas bubnuoreka [IOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHBIE NTpEBpaICHUSI. bubnunoreka [IOK
N3ortonsl https://m.edsoo.ru/ffOclald
84 Pemenue 3ama4d no teme: bubnuoreka [IOK
"PannoakTuBHBIE TpeBpalLieHUs " https://m.edsoo.ru/ff0clb4a
85 [lepuox nonypacnaga
VYpok-koH(pepenuus "PaaroakTuBHbIE
P Qeperiu o bubmuoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEULIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SnepHbie peakuu. 3aKOHBI

bubmuoreka IIOK
87 COXpaHEHUs 3apsJ0BOTO U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qucen
OHeprus cBsi3U aTOMHBIX sajiep. CBs3b bubnuoreka [IOK

88
MAaccChl ¥ SHEPTUHU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amay o reme "Anepueie
peakuun"

9 Peakuuu cunTte3a u neneHus saep. bu6mmoreka [JOK
Ucrounuku sneprun CotHila ¥ 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaJMOaKTUBHBIX H3TYICHUN Ha )KUBBIC
OpraHu3msl"

[ToaroroBka kK KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK

92
DIEeKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsIe siBeHus"

IIpomeskyTOUHAN aTTeCTALMS

93
[ToBTOpEHME, 00OOIICHNE.

94 JlaGopaTopHbie pabOTHI IO Kype bubmorexa [TOK
" P pv P | ey https.//m.edsoo.ru/ff0c245a

BsaumoneiicTBue ten
IToBTOpenue, o6o6meHue. Pemenne

95 ACUETHBIX U KAYECTBEHHBIX 3a71a4 10 bbmmorexa [IOK
P " | https://m.edsoo.ru/ff0c2572
TeMe ""TemnnoBble Mpolecchl

96 [ToBTOpenue, o60061eHue. Pemenue bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaU€CTBEHHBIX 3a/1a4 110
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [JOK

7 1
9 pacYeTHBIX U KAYECTBCHHBIX 3a71a4 110 httos://m.eds0o.ru/f0c2b30
teme "KII/] anexTpoycranoBok"
[ToBTOpEHue, obo0IEeHNE.
98 JIaboparopHbIe pabOTHI IO KypC 1 1 bubmorexa IOK
" PaTOPHEIED " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
[ToBTOpenue, o6o0menue. Padora c
99 TEKCTaMH TI0 TeMe "3aKOHBI 1 bubmorexa [OK
| https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHUKE
[ToBTOpenue, 0606menue. Padora c
100 TekcTamu 1o Teme "KoneGanus u 1 bubmmoreia LIOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTamMu 1o Teme "CBeToBbIe 1 brbmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06061menue. Pabora ¢
102 TekcTaMu 1o Teme "KBaHToBas 1 1
sepHas pusuka"
OBIIEE KOJIMYECTBO HYACOB I1O 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
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[IpoBepsieMble peAMETHBIE PE3YIbTATHl OCBOCHUS

OCHOBHO# 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIETr0

oOpazoBanus (7 kiacc)

Kon
MPOBEPSIEMOro
pe3yibTaTa

[IpoBepsieMble MPEAMETHBIC PE3YJIBTATH OCBOCHHUSI OCHOBHOMN 00pa30BaTENIbHOM MPOrPaMMBI
OCHOBHOI'0 00IIIeT0 00pa30BaHUs

11

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATHA

1.2

paziuyuaTh SBJICHUS II0 OINHUCAHUI0O HUX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OMBITOB,
JIEMOHCTPHUPYIOIIMX JaHHOE (PU3MUECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (U3HMUECKHX SIBICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yrcie (U3NYECKHE SBICHUS B MpPUPOJE, TIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4ueOHYI0, BBIJICISTH CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3NUECKHUX SIBICHUN

14

OIMCHIBATh M3YYCHHBIE CBOMCTBAa Tel M (U3WYecCKWe SBICHHS, HCHONB3YS (U3NUECKHE
BEJIMYMHBI, TPU OINHCAHUM IPABHJIBHO TPAKTOBATh (UIUYECKUH CMBICH HCIOIB3yEMBIX
BEIMYHMH, WX O0O3HAUYEHHWS W eNUHWIL (U3NYECKUX BEIWYHMH, HAXOJUTh (OPMYIIBL,
CBSI3BIBAIONIME JIAHHYIO (DU3UYECKYIO0 BENTMYWMHY C JIPYTUMH BEIMYHHAMHE, CTPOHUTH TpaduKu
W3YUYEHHBIX 3aBUCHMOCTEN (PU3UYECKUX BETHYNH

15

XapaKTepr30BaTh CBOWCTBA Tell, (PM3MUYECKUE SIBIICHUS W IMPOIECCHI, MCIOIb3Ysl M3yUCHHBIC
3aKOHBI, MPH O3TOM JIaBaTh CIJIOBECHYIO (OPMYIHPOBKY 3aKOHa M 3allUCHIBATH €ro
MaTeMaTU4YeCKOE BbIpaKEHUE

1.6

OOBSCHATD (PU3HYECKUE SIBIICHUS, TPOIECCHI M CBOWCTBA TeN, B TOM YHCJIEC U B KOHTEKCTE
CUTyalluii TPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABISATh MPUYUHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTL OOBSACHEHHWE M3 1 - 2 JOTMYECKUX IIMaroB ¢ omopod Ha 1 - 2 WM3YYEHHBIX
CBOMCTBa (PU3NYECKHUX SBICHHH, (GU3MUECKUX 3aKOHA VITH 3aKOHOMEPHOCTH

1.7

pemaTs pacdeTHble 3a1a4u B 1 - 2 AEHCTBUS, UCHOIB3YA 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
(hr3uuecKuie BEMWYMHBI: HA OCHOBE aHAJM3a yCJIOBUA 3a/1aul 3allMCHIBATH KPAaTKOE YCIIOBHE,
MONICTABIATh (PU3MYECKHE BEIWYMHBI B (QOPMYNIBI M TIPOBOAWTH pacdeThl, HAXOAWTH
CIpaBOYHBIE [aHHBIE, HEOOXOIWMBIE JUISI pEIIeHUs 3ajJad, OIEHHBATh PEATUCTHIHOCTH
MTOTYICHHON (PU3HICCKON BETHIMHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIMH (PH3MYIECKUX METOJIOB, B
OIMCAaHWH WCCIIENOBAHUS BBIJIENATH MIPOBEPIEMOE MPEANONOKEeHNEe (THTIOTE3Y), Pa3indaTh U
WHTEPIPETUPOBATh TONyYEHHBIA pe3ybTaT, HAXOQUTh OMIMOKH B XOJE OIbITA, JEeNaTh
BBIBOJIBI 10 €70 Pe3yNbTaTaM

1.9

MIPOBOAMTE OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUH WM (DU3UYECKUX CBOICTB Tel:
($hopMynupoBaTh MpPOBEPsieMbIE MPEANIOTIOKEHUSI, COOMPATh YCTAHOBKY M3 NPEIOKEHHOTO
000pyOBaHMsL, 3aIIMCHIBATH X0/ ONBITa U (HOPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE TIPAMBIC U3MEPCHUA C UCIHOJBb30BAHUCM AHAJIOTOBBIX M I_II/I(I)pOBLIX HpH60pOB,
3allMChIBATh ITOKA3aHUA HpI/IGOpOB C YyUCTOM SaHaHHOfI a0COITFOTHOM MOrpeIIHOCTHU I/ISMGPQHI/Iﬁ

111

OpOBOAUTHL HMCCICAOBAHUEC 3aBUCUMOCTHU OHHOﬁ (1)H3quCKOﬁ BCIIMYMHBI OT ,Z[py]"Oﬁ C
HCIIOJIB30BAHUEM MMpAMBIX H3MepeHHﬁ, y4aCTBOBATH B IJIaHUPOBAHUHA y‘leGHOFO
HCCICAOBaHMs, COGI/IpaTB YCTAHOBKY H BBIIOJHATH HU3MCPCHUSA, CICAYsS HNPCATIOXKCHHOMY
IJIaHy, q)HKCHpOBaTL pe3yIbTaThl nonyquHoﬁ 3aBUCUMOCTH q)HBI/I‘IeCKI/IX BCIIMYMH B BUJIC
NpEAIOKCHHBIX TaGJ’II/II_I nu Fpa(l)I/IKOB, ACIaTh BBIBO/BI 11O PE3YyJibTaTaM UCCIICIOBAHUA

1.12

OpoOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I'{€CKI/IX BCJIMYNH, CJICAyd npe;[noxceHHoﬁ
HUHCTPYKIHU: TIPHU BbIIIOJIHCHHUN I/I3MepeHI/Iﬁ CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTAHOBKY H
BBIYUCJIATH 3HAUCHNE HCKOMOM BEIMYUHBI

1.13

co0JI0AaTh MpaBUiia TEXHUKU 0€3011acHOCTH IpH padote ¢ 1adopaTOPHBIM 000pYAOBaHHUEM

1.14

yKa3bIBaTh HPUHLOMINBI JEHCTBHUSI MPHOOPOB M TEXHHUUYECKHX YCTPOWCTB, XapaKTEpHU30BATh
MPUHUUIBI ACHCTBUS HM3YYEHHBIX NPHOOPOB M TEXHUYECKHX YCTPOMCTB C IMOMOIIBIO HX




OonucaHus, HUCHOJb3ysd 3HAaHUA O CBOMCTBax (I)HSI/I‘IGCKI/IX SBICHUN H HCO6XOI[I/IMI>IC
(I)I/ISI/I‘IGCKI/IG 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

MIPUBOJUTH MIPUMEPHI (HAXOIUTh UH(YOPMAITUIO O TIPUMEpax) MPAKTHUECKOTO UCTIOIh30BAHHUS
(u3NYeCKNX 3HAHWM B TIOBCEAHEBHOW JKU3HM i1 oOecredeHus Oe30MacHOCTH TpU
oOpamieHnn ¢ TpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 3I0POBbS M
COOJTIOZICHUS] HOPM KOJIOTHYECKOTO TIOBEICHHS B OKpYXKalolIei cpene

1.16

OCYILECTBIIATh OTOOpP HMCTOYHWUKOB HH(popManuu B cetd MHTEpHET B COOTBETCTBUU C
3aJIaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOLIMXCSA 3HAHUN U IyTEeM CpPaBHECHUS
Pa3IUYHBIX UCTOYHUKOB BBIIEIATh WH(MOPMAIIMIO, KOTOpas SBJSETCS NMPOTHBOPCYMBON WM
MOYKET OBITh HEIOCTOBEPHOM

1.17

WCIOJb30BaTh TPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEpaTypy
(u3HNYeCKOro CoAep)KaHMs, CIPABOYHBIC MaTepualbl, pecypchl ceTH WHTepHeT, BIAAETh
npreMaMi KOHCIIEKTHPOBaHUS TeKcTa, mpeodpa3oBaHusi MHGOOPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCbMEHHBIC U YCTHBIC COOOICHHS Ha OCHOBE 2 - 3
HCTOYHUKOB HMHQOpMANMK (PHU3MUYECKOTO COJCPKAHUS, B TOM YHCIE MYOIUYHO JIeNaTh
KpaTKie COOOIIEHUS O pe3yjbTaTaX IPOEKTOB HIIM Y4YeOHBIX HCCIICAOBAaHUH, MPH ITOM
rPaMOTHO HCIIOIB30BaTh M3Y4YCHHBIH MOHATHUHHBIA ammapat Kypca (U3MKH, CONPOBOXIATH
BBICTYILJIEHUE MPE3EHTAllUEN

1.19

MIPH BBITOJIHEHUH yUEeOHBIX MPOCKTOB U MCCIICAOBAHUI pacHpeneisiTh 00SI3aHHOCTH B TPYIIIIE
B COOTBETCTBHMU C TIOCTABJIEHHBIMHU 3aJadyaMH, CJIEJUTh 32 BBIIOJHEHHUEM IUIaHa JEHCTBUM,
aJIecKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJaJ B JEATENbHOCTH TPYIIIbI, BBICTPANBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOLIUX

[IpoBepsiemblie anemMeHTHI conepxanus (7 kiacc)

Kon
paszena

Kon IIpoBepsiemblie 37IEMEHTHI COIEPKAHUS
3JeMeHTa

1

OU3UKA U EE POJIb B IIO3HAHMHN OKPYXXAIOIIEI'O MUPA

11 ®uszuka - Hayka o npupoxe. SBineHus npuponpl. Du3UUECKUE  SBIICHHUS:
MEXaHWYECKHe, TEIIOBbIE, JIEKTPUIECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIS

1.2 Odusnueckrie BENMWYWHEBL M3MmepeHue du3mdeckux BenwunH. Pusmdeckne mpuOOpHI.
ITorpemHocth n3MepeHuil. MexxayHapoaHas CUcTeMa €IMHUIL

1.3 EctecTBeHHO-HAyyHBIE METON TMO3HAHUS: HAONOJEHWE, IIOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBIDKCHUE TUIOTE3, SKCHEPUMEHT [0 NPOBEPKE THIIOTE3, OOBSCHEHHE
Ha0JII0AaEMOr 0 SIBJICHUS

14 Onrcanne GU3NIECKUX SBIICHUN C TIOMOIIBIO MOJTeTIei

15 [IpakTudeckue paboTHI:

N3mepenue paccTosHUM.

Uzmepenne o0bema KUAKOCTU U TBEPAOIO TEa.

Omnpenenenne pa3sMepoB MaJIbIX TeIl.

Usmepenune temmepaTypsl MpH IOMOIIM JKMIKOCTHOTO TEPMOMETpa M JaT4UKa
TeMIIEPaTypbl

INEPBOHAYAJIBHBIE CBEJIEHNA O CTPOEHNU BEILECTBA

2.1 CTpOCHI/IC BCIIICCTBA: aTOMbl M MOJICKYJIbI, HX Pa3MCPLI. OHLITLI, JOKa3bIBAKOIINEC
AUCKPCTHOC CTPOCHUEC BCIIICCTBA

2.2 JBwxkenne yactui BemiecTBa. CBs3b CKOPOCTU ABHMIKEHHUS! YACTHIL C TEMIIEPATypOH.
BpoyHoBckoe nBuxenue, auddysus

2.3 B3aHMO):[eI>iCTBHe YaCTHUIL BCHICCTBA: MIPUTSIKCHUC U OTTAJIKMBAHNC




2.4

Ar PEraTHbIC COCTOSAHUA BCHICCTBA: CTPOCHUC TIa30B, X(HI[KOCTCﬁ n TBEPABIX
(KpI/ICTaHJ'II/I‘IeCKI/IX) Ten. B3aumocBs3b MCKIY CBOMCTBaMU BCIICCTB B pPa3HbIX
arperaTHbiX COCTOAHUAX U UX ATOMHO-MOJICKYJIAPHBIM CTPOCHUEM

2.5

OCOOEHHOCTH arperaTHbIX COCTOSIHHIA BOJIBI

2.6

[IpakTuyeckue paboTHI:

OreHKa 1uaMeTpa aToMa METOJIOM PSIOB (C UCIob30BaHueM (oTtorpaduii).
OnbITH 10 HAOIIOACHHIO TEIJIOBOTO PACHIMPEHUS Ta30B.

OnbITH 10 OOHAPYKEHUIO ASHCTBHS CHII MOJIEKYISIPHOTO PUTSKECHHS

JIBIDKEHUE 1 B3AVMOJIECTBME TEJI

3.1 Mexannyeckoe IBHKeHHe. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBHKEHHE

3.2 Ckopocts. CpefHsSsI CKOpOCTh TpPHU HEPaBHOMEPHOM JBWMXKEHWH. Pacuer myTu u
BPEMCHU JIBUIKCHUA

3.3 SBnenue unHepruu. 3aKOH WHEPIUU. B3aumopeicTBue Ten Kak MpUYWHA U3MEHEHUS
CKOpOCTH JBM)XEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tena

3.4 [InotHOCTE BemiecTBa. CBS3b MIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHIIE 00beMa
BEIleCTBa

3.5 Cuna KaK XapakTepHUCTHKa B3aNMOACHUCTBUS TeN

3.6 Cuna ynpyroctu u 3akoH ['yka. Vi3MepeHue cruibl ¢ TOMOIIBIO THHAMOMETPA

3.7 SIBneHuve TaroteHus M cuia Tsokectd. Crila TSHKECTH Ha JpYrux IDlaHerax. Bec Tema.
HesecomocTs

3.8 Cuna tpenus. TpeHune CKONbXEHHs B TPeHHe TIOKos. TpeHne B MpUpoJie U TEXHUKE

3.9 CrioxxeHre chJjl, HaImpaBJIEHHBIX 110 OHOM TIpsiMoi. PaBHOACHCTBYIOMIAS CHIT

3.10 [IpakTudeckue pabOThI
Onpeznenenrie CKOPOCTH PABHOMEPHOTO IBIDKEHHS (IIapUKa B IKUAKOCTH, MOZIEITH
3JICKTPUYECKOT'0 aBTOMOOMJIS M TaK Jajiee).
Onpenenenrie cpeHed CKOPOCTH CKONBXKEHHsSI Opycka WIM MIapyKa M0 HaKIOHHOU
IIJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPAOTO Tema.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh pacTsDKeHHUs (nedopMannu) mpyxUHBI OT
NPUIIOKEHHON CUJIBL.
OnBITHI, TEMOHCTPUPYIOIINE 3aBHCUMOCTD CHJIBI TPEHHsI CKOJNBKEHUS OT Beca Tella U
XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH

3.11 dusnveckre SABICHUA B MPUPOIE: MPUMEPHI IBMKEHHUS C Pa3IMYHBIME CKOPOCTSMHU B
JKUBOW M HEXXMBOM MIPUPO/IE, JEUCTBHE CUIIBI TPEHHUS B PUPOJAE U TEXHUKE

3.12 TexHu4eckre ycTpoHCTBa: TMHAMOMETD, TO/IIIAITHAKH

JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEN U TA30B

4.1 Jasnenue tBepaoro tena. CrocoObl yMEHBIICHHS U YBETHYCHUS JTaBIICHIS

4.2 JaBnenue raza. 3aBUCHMOCTH JIaBIICHUS Traza OT 00beMa, TEMITePATypPhI

4.3 Ilepenaua naBieHus TBEPABIMH TENaMH, >KHAKOCTIMU M Ta3zamu. 3akoH [lackans.
ITHeBMaTHUECKHE MAILIMHEI

4.4 3aBUCHMOCTh JaBJIEHUS JKUJIKOCTH OT DIIyOWHBL. ['mMapocraTudeckuii mapajokc.
Coo0matomuecs cocypl. | napaBnudeckue MexaHU3MbI

45 Atmochepa 3emnau 1 atMocepHOe NaBiieHrne. [[pUYHHEI CyIEeCTBOBAHUS BO3TYITHON

o00omouku 3emmu. ONObIT TOppI/I‘lCJ'IJ'H/I. 3aBUCHMOCTD aTMOC(bepHOFO JaBJICHUS OT




BBICOTBI Hal YPOBHEM MOPs

4.6 Usmepenne atmochepHoro mapneHus. [IpuOopbl mins u3MepeHUs aTMOC(HEpHOro
JlaBJIECHUS

4.7 JeiicTBUe KUAKOCTM W Tra3a Ha IMOTPY)KEHHOE B HHUX Teno. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumesaa

4.8 IInaBanue Ten. Bo3nyxormiaBanue

4.9 [IpakTudeckue paboThI:
HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIe OT 00beMa MOTrpY)KEHHOH B JKHJIKOCTh
YacTH Tela.
OmpeneneHre BBITAIKUBAIONICH CHIIBI, JEHCTBYIONIEH Ha TENO, TOTPYKEHHOE B
KUTKOCTb.
IlpoBepka HE3aBUCUMOCTH BBITAIKMBAIOUIEN CHUIIbI, JIEHCTBYIOIIEWM Ha TEIO B
KUAKOCTH, OT MacChI Tela.
OMNBITHL, JEMOHCTPHUPYIONINE 3aBUCUMOCTh BBITAJIKUBAIONICH CUJIBI, JEHCTBYIONICH Ha
TENO B JXUAKOCTH, OT 00beMa MOTPYKEHHOW B JKUAKOCTb YaCTH Tejla U OT TUIOTHOCTH
JKUTKOCTH.
KonctpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHE JIOAKH W OINpEIeNeHHE ee
rPy30MOIBEMHOCTH

4.10 Odusnueckre SBICHUS B IMPHUPOJE: BIMSHUE aTMOCHEPHOTrO JABICHUS HAa >KUBON
OpTaHU3M, TUIaBaHNE PHIO

4,11 TexHudeckne YCTpPOWCTBA: COOOIIAIOIIMECS COCYABI, YCTPOHCTBO BOIOIPOBOIA,

TUJIPABIMYECKAN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBONH HAacoC,
apeoMerp

PABOTA, MOIIHOCTbB, SHEPT' A

51 Mexanundeckas pabora

5.2 MexaHudeckas MOIIHOCTh

5.3 [Ipocteie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. lIpaBmio paBHOBecHs
pblyara

5.4 [IpuMeHeHne IpaBmIa paBHOBECHS phIyara K OJI0Ky

55 "3onoroe mpaBwio" mexaHukH. KoadduiuueHT mone3sHoro AeHCTBHS MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY M TEXHHUKE

5.6 IToTeHManpHAS SHEPTHH TENA, MOAHATOr0 HaT 3eMIIei

5.7 Kunerudeckast sHeprust

5.8 Ilomnass MexaHHWuecKas 3HEpPrusa. 3aKOH HM3MEHEHUS WU COXPAHEHHS MEXaHMYECKOU
SHEPruu

5.9 [IpakTudeckue paboTHI:
Omnpenenenne paboThl CHIIBI TPEHUS NPU PABHOMEPHOM JBWKEHHH Tena 110
TOPU30HTATBHON MOBEPXHOCTH.
HccnenoBanre ycnoBuii paBHOBECHS pblUara.
M3mepenne K11/ HaKIOHHOM MIIOCKOCTH.
Uzyuenne 3akoHa COXpaHEHHsI MEXaHUUECKOH SHEpTUn

5.10 dusnueckue sIBICHUs B IPUPOJIE: PHIYar B TeJe YeIOBeKa

5.11 Texuuueckue yCTpOWCTBA: pblUar, MOABHMKHBIA M HEHNOABMKHBIN OJIOKH, HAKJIOHHAs

TJIOCKOCTD, ITPOCTBIC MCXAaHU3MbI B 6I>ITy




[IpoBepsiembie TpeOOBaHUS K Pe3yJbTaTaM OCBOEHUSI OCHOBHOM

o0OpazoBaTebHOM IporpamMMsl (8 kiacc)

Kon
MIPOBEPSIEMOro
pe3yibTaTa

[IpoBepsiemMble MPEAMETHBIC PE3YJIbTAThl OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl
OCHOBHOI'0 00IIIeT0 00pa30BaHUs

11

HCIIOJIB30BAaTh ITOHATHA

1.2

pa3nuuaTh SBJICHUS II0 ONHMCAHWIO HUX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHHE M3YyYEHHBIX (DU3MYECKHX SBIICHHH B OKPYXAIOIIEM MHpE, B TOM
yrciae (U3NYECKHE SBICHUS B MPUPOJE, TIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBIICHUH

14

OIUCHIBATh HM3YYCHHBIC CBOMCTBAa Tel WM (PU3WYECKHE SBICHUS, UCIONB3Yys (usnyeckue
BEIIMYMHBI, TPH OINWCAHWU TMPABUIBHO TPAKTOBATh (PU3MUYECKUH CMBICT HCIIONB3YEMBIX
BEIMYHMH, OO0O3HAYEHHS W CAWHUIBI (PU3MUECKUX BEIMYUH, HAXOJUTh (OPMYIIHL,
CBSI3BIBAIONIME JIAHHYIO (DU3UYECKYIO0 BENTMYWHY C JIPYTUMH BEIIMYMHAMHE, CTPOHUTH TpaduKu
M3YYEeHHBIX 3aBUCUMOCTEH (PH3NUIECKUX BETHUNH

15

XapaKTepr30BaTh CBOWCTBA Tell, (M3MUYECKUE SIBIICHUS W TPOIECCHI, MCIOIb3Ysl M3yUCHHBIC
3aKOHBI, MPH OTOM JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA H 3alHChIBATH €ro
MaTEMaTHYECKOE BhIPAXKEHUE

1.6

OOBSCHATH (DPU3NYECKHE MPOIECCHl M CBOMCTBA TeJ, B TOM YHCJIEC M B KOHTEKCTE CHUTyallMi
MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISIBISATh MPUYMHHO-CICACTBEHHBIE  CBS3H,
CTPOUTEL OOBsICHEHHE M3 1 - 2 JIOTMYECKUX IIaroB ¢ MOMOINBIO 1 - 2 M3ydeHHBIX CBOWCTBA
(U3NYeCKUX SBICHHUH, PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTs pacueTHbIe 3a1a4u B 2 - 3 AEHCTBUS, UCHOIB3YA 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIIHE
(usnvecKre BEJMYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3aJIa4M 3aIlMCHIBATH KPATKOE YCIIOBHUE,
BBISIBIISITH HEMOCTATOK MAaHHBIX IS pEImIeHWs 3aJadd, BBIOMpATh 3aKOHBI M (HOPMYIIBI,
HEOOXOAWMEIE TSI €€ PEIIeHUs, IPOBOIUTHh PacdeThl W CPAaBHUBATH MONYUYEHHOE 3HAYCHHE
(br3muecKol BENMMYUHBI C H3BECTHBIMH TaHHBIMU

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh IMPH TOMOIIHA (PU3NIECKUX METOIOB,
WCIIONB3YS OIMCAHWE WCCIIEIOBAHUS, BBIICNATH MPOBEPSEMOE TIPEAIIOIIOKEHNE, OICHUBATH
MIPaBIIIBHOCTH TIOPSI/IKA TIPOBEACHUS UCCIIEIOBAHUS, AETaTh BHIBOJIBI

1.9

IIPOBOAMTE OMBITHI MO HAOMIOAEHWIO (DU3UYECKUX SBICHUN HIM (PU3MYECKUX CBOWCTB TEN:
(dhopMynupoBaTh MpOBEPsieMbIE MPEANIOTIOKEHHUS, COOMPATh YCTAHOBKY M3 NPEIIOKEHHOTO
000pyOBaHMSI, OUCHIBATH XOJ OIBITA U (POPMYJIUPOBATH BBIBOJBI

1.10

BBIIOJIHATH IPSMBIE HM3MEPEHHs] C HCIONb30BAaHMEM AaHAJIOTOBBIX HPHOOPOB M AATUMKOB
(U3NYECKNX BEIMYUH, CPABHUBAThH PE3YJbTAThl M3MEPEHUN C yIETOM 3aJaHHOI aOCOMIOTHOM
MIOrPEIIHOCTH

111

OpOBOAUTHL HMCCICAOBAHUEC 3aBUCUMOCTHU OHHOﬁ (1)I/I3I/I‘IGCKOI\/'I BCIIMYKWHBI OT leerﬁ C
HCIOJIb30BAHHUEM HPAMBIX H3MepeHHﬁl IJIAHUPOBATb HUCCJICAOBAHUC, COGI/IpaTL YCTAaHOBKY U
BBIIIOJIHATE HU3MCEPCHUA, CICAyd MNPCHIOKCHHOMY IUIAHY, (I)I/IKCI/IpOBaTL Ppe3ybTaThL
nonyquHoﬁ 3aBHUCHUMOCTH B BHJEC Ta6J'II/ILI n Fpa(i)I/IKOB, ACJIaTb BBIBOJbI IO pPE3yJIbTaTaM
HCCICOOBaAHUA

1.12

OpOBOAUTL KOCBCHHBIC H3MCPCHUS (1)I/I3I/I'{€CKI/IX BCIIMYMH: TIIJIAaHUPOBATb HU3MCPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIBHYO  YCTAHOBKY, CJIICAYA Hpe,[lJIO)KeHHOﬁ HUHCTPYKIIUU, U
BBIYHCIIATH 3HAYCHUEC BEIMYHHBI

1.13

co0JI0AaTh NpaBMila TEXHUKU O€30MacHOCTH IpH padoTe ¢ 1a00paTOpHBIM 000pyJOBaHUEM

1.14

XapaKTCPpHU30BaTh IMPUHIUIIbLI ,I[CﬁCTBI/Iﬂ N3YYCHHBIX HpI/I60p0B 1N TCXHHUYCCKHUX yCTpOﬁCTB C
0H0p01>i Ha HX OIKUCAaHUA, HUCHOJb3yd 3HAHHUA O CBOMCTBaX (1)I/I3I/IIIGCKI/IX SIBIICHUI U
HCO6X0):[I/IMBIC (l)I/IBI/I‘ICCKI/IG 3aKOHOMCPHOCTHU




1.15

pacno3HaBaTh MPOCTBIC TEXHUYCCKUC yCTpOP'ICTBa U U3MCPUTCIILHBIC HpI/I60pI>I 10 CX€MaM Hu
CXEMAaTUYHBIM PUCYHKAaM, COCTABJIATH CXCMbI SJICKTPUYCCKUX HCHCﬁ C IMOCJICOAOBATCIbHBIM M
mapajiieJIibHbIM COCAMHCHUCM J3JICMCHTOB, pasjin4das YCJIOBHBIC 0003HAUEHUS >JIEMEHTOB
DJICKTPUYCCKUX neneu

1.16

NPUBOIUTH PUMEPHI (HAXOAUTh WHPOPMAIMIO O MpUMepax) MPaKTUIECKOr0 MCIIOIb30BAHUS
(u3NYeCKNX 3HAHWM B TIOBCEAHEBHOW JKU3HM i1 oOecredeHus Oe30MacHOCTH TpU
oOpamieHnn ¢ TpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 3I0POBBbS M
COOJTIOZICHUS] HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH cpe/ie

1.17

OCYLIECTBIIATh MOUCK MH(OpMaMK (HU3NUECKOTO CoiepKaHusi B ceTh MHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUM M TIyTeM CpaBHEHHs JOMOJHHUTENbHBIX MCTOYHUKOB BBIJIENATH
UH(OPMAIIHNIO, KOTOpast ABIISIETCS MPOTHBOPEYUBOI MM MOXET ObITh HEJJOCTOBEPHOH

1.18

UCIIONIb30BATh TMPU BBIOTHEHUM Y4eOHBIX 3a/IaHMi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(u3NYecCKOro Ccojep’KaHUs, CIPaBOYHBIC MaTepuaibl, pecypchl ceTH VIHTepHeT; BIaJeTh
npreMaMi KOHCIIEKTHPOBaHUSI TeKCTa, mpeodpa3oBaHusi MHGOOpPMAIMK U3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MICbMEHHBIE U KPAaTKHE YCTHBIE COOOIIeHns, 000011as nH(popMaInio
W3 HECKONBKUX HWCTOYHUKOB (U3UYECKOrO COJCPKAHWs, B TOM YHCIE IyOIMIHO
MIPEACTABIATE PE3YAbTATHl MPOEKTHONW HWIIM HCCIENOBATEIHCKON NESITeIbHOCTH, TPU 3TOM
IpPaMOTHO WCIIONIb30BAaTh M3YUCHHBIM MOHATUIHBIA anmapaTt Kypca (U3MK{, CONpPOBOXIATH
BBICTYILJIEHUE MPE3EHTAlUEN

1.20

TIPH BEITIOTHEHUH yUeOHBIX MPOEKTOB M UCCIIETOBAHNH (DM3MUECKHUX MTPOIIECCOB PACTIPEACISATh
00S3aHHOCTH B TpPYyNIE B COOTBETCTBHHM C IIOCTABJICHHBIMU 3aJa4aMi, CICOUTh 32
BBITIOJTHEHNEM TIIaHA JEHCTBUI M KOPPEKTHPOBATH €r0, aJleKBaTHO OIIEHWBATh COOCTBEHHBIN
BKJIaJ B IEATENBHOCTb IPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOIECHCTBUE, ITPOSBIISS
TOTOBHOCTH pa3penaTh KOH(OIUKTHI

[IpoBepsieMble 3JIeMEHTHI coAepKaHusl (8 Kiacc)

Kon
pasmena

Kon IIpoBepsiembie 37IEMEHTBI COAEPKaAHUS
3JeMeHTa

6

TEIIJIOBBIE ABJIEHNA

6.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-KMHETHYECKOH TEOpPHH CTPOEHHS BEIIECTBA.
Macca u pasmepsl Monekyn. OTBITE, TOATBEPKAAIOIINE OCHOBHBIC ITOJIOKEHUS
MOJIEKYIISIPHO-KWHETHIECKOH TEOPUH

6.2 Mogenu TBEpIOTO, )KUAKOTO M ra3000pa3HOro cocTosHui BeuecTBa. Kpucraanuueckue
" aMop(HBIE Tella

6.3 OObsicHEeHWE CBONCTB Ta30B, JKUIKOCTEH ¥ TBEPABIX Tel HAa OCHOBE IIOJOXKEHHH
MOJIEKYJISIPHO-KWHETUIECKOH TEOpHH

6.4 CMaunBaHMe U KalWJUISIPHBIE SBJICHUS

6.5 TermmoBoe pacMpeHne U CKaTue

6.6 Temnepatypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JBMXKEHHSI YaCTHI

6.7 Buytpennss sneprus. CriocoObl M3MEHEHHsT BHYTPEHHEW SHEPruu: Temionepeaaya u

coBeplIeHue paboThI

6.8 Bugp! Temtonepenauu: TeMI0NpOBOJHOCTb, KOHBEKIUS, U3TyUEHHE
6.9 KonuuecTBo Temnorel. Y aenbHas TEMIOEMKOCTD BEIECTBa
6.10 Teroo0MeH 1 TemIoBoe paBHOBECHE. Y paBHEHUE TEIJIOBOTO OaaHca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. yZ[eJ'H:HaH TCILJI0TA IJIaBJICHUA




6.12

[MapooOpa3oBanne u koHneHcanus. Mcmapenue. Kurienue. VYnenbHas —TemioTa
rapoo0Opa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI KUTICHUS OT aTMOC()EPHOTO TaBICHUS

6.13 Bnaxxnocts Bo3myxa

6.14 OHeprus TOIUIMBA. Y AeNbHAs TEIUIOTa CTOPAHUS

6.15 [Mpunmuner padorel TernoBbix apurateneit KIIJ| temmoBoro nsurartens. TerioBbie
JIBUTATENN U 3alUTa OKPYKaOUIEH Cpebl

6.16 3aKoH COXpaHEHHs U MpeBpalleHsl JHEPTUU B TEIJIOBBIX MpoIeccax

6.17 [pakTuyeckue paboOTHI:
OnbITH M0 0OHAPYKEHUIO AEHCTBHS CHII MOJIEKYJISIPHOTO PUTSKEHHS.
OnBITHI 110 BRIPAIIMBAHUIO KPHUCTANJIOB TOBAPEHHOM COJIH UJIH caxapa.
OnbITHI 10 HAOIIOICHHUIO TEMIIOBOTO PACIIMPEHNUS T'a30B, XKUIKOCTEH U TBEPABIX TEIL.
OmnpeneneHne NaBJIeHUs BO3lyXa B 0aJUIOHE IITIPHUILA.
OnbIThI, JIEMOHCTPUPYIOIIUE 3aBHCUMOCTH JaBIICHHS BO3[AyXa OT ero o0ObemMa W
HarpeBaHUs WK OXJIXKICHUSI.
IIpoBepka THIIOTE3bl JIMHEWHOH 3aBUCHUMOCTH JJIUHBI CTOJNIOMKAa JKUIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TEMITepaTyphl.
Habnronenrie u3MeHeHUs] BHYTpEHHEH SHEpPruu Tella B pe3yibTaTe TeIlionepeaadn u
paboTHI BHEIIHUX CHIL.
HUccnenoBanue siBIeHUs TETUIOOOMEHA MPH CMEITMBAHUU XOJIOJHON U TOPSIYEH BOJIBI.
Onpenenenrie KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOM TIpU TEMJIOOOMEHE C
HArpeThIM METATHYECKAM IHITUH]IPOM.
Onpenenennie yIenpHOW TEIUIOEMKOCTH  BemlecTBa. FlcciemoBanme — mporecca
HCTIapeHUs.
Onpeznenenrie OTHOCUTENHHON BIAXKHOCTH BO3LyXa.
Onpeznenenrie yAeIbHON TEMIIOTH IIJIABICHUS JIbJa

6.18 du3uveckre SABISHHS B MIPUPOJIE: TTOBEPXHOCTHOE HATSDKEHHNE U KaNMIIISIPHBIE SBIICHS
B IMpHpOJE, KPUCTAJUIBI B MpHpone, uimydenne CoiHIIA, 3aMep3aHHe BOIOEMOB,
MOpcKHe Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

6.19 TexHudyeckne yCTpONCTBAa: KAaNMUISPBI, TPHUMEPH HCIONB30BAaHUSA KPHCTAJIIOB,

KUAKOCTHBI TEPMOMETP, AATYMK TEMIEpaTypsl, TEPMOC, CHCTEMa OTOILIEHUS JOMOB,
TUTPOMETPBI, ICHXPOMETP, TapoBasi TYpOMHA, TBUTATENb BHYTPEHHETO0 CTOPaHUS

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tel. J[Ba poma 3IeKTpHUECKUX 3apsaoB

7.2 BzaumogeiictBue  3apsokeHHBIX — Tel. 3akoH KynmoHa — (3aBHCHMOCTH  CHIIBI
B3aMMOJICHCTBHS 3apSHKEHHBIX TE OT BEIMUMHBI 3aPsIOB U PACCTOSHUS MKy TeIaMH)

7.3 Onextpudyeckoe  mome.  HampsykeHHOCTH — ayekTpuueckoro  mosd.  [IpuHnun
CYIEPIO3ULINH 3JEKTPUIECKUX MoJIel (Ha KAUeCTBEHHOM YpPOBHE)

7.4 Hocurenn snekTpudeckux 3apsioB. DNEMEHTAPHBIA 3JeKTpUUeckui 3apsn. CtpoeHne
atoma. [IpoBOAHUKHN U TU3IEKTPUKU

7.5 3aKOH COXpaHEHHS AIIEKTPUUECKOro 3apsaa

7.6 OneKTpuyecKuii TOK. YCIOBHS CYLIECTBOBAHHUSI 3JIEKTPHUUYECKOTO TOKA. VCTOUHHKH
[TOCTOSIHHOTO TOKa

7.7 JleficTBHSI 3JEKTPUYECKOr0 TOKa (TEMIOBOE, XUMUYECKOE, MaTHUTHOE). DIEeKTPUIECKUH
TOK B HJIKOCTSIX U ra3ax

7.8 Onekrpuyeckas nenb. Cuiia Toka. DIeKTpUIecKOe HaNpsHKEHUE

7.9 ComnpoTuBiieHHE TPOBOIHUKA. Y ACIBHOE CONPOTUBJICHUE BEIIECTBA

7.10 3akon Oma sl yyacTka Lenu




7.11

IlocnenoBarensHOC U napaaijiejibHOC COCAUHCHUE MTPOBOAHNKOB

7.12

Pabora 1 MOIIHOCTE AJIEKTPHYECKOro Toka. 3akoH Jxoynsa-Jlenna

7.13

OnekTpuyeckde LEeMH M TMOTPEOMTENH 3JCKTPUYECKOi 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHuE

7.14

IlocTostHHBIE MaruuThl. B3anMoaelicTBUE NOCTOSIHHBIX MAarHUTOB

7.15

MaruutHoe moine. MaroHuTHoe nosie 3eMIN U €ro 3HadYeHue I )KU3HHA Ha 3emie

7.16

Oneir  Opcrema. MarHutHoe  1mone  3JeKTpudyeckoro  Toka.  [Ipumenenue
3JIEKTPOMAarHUTOB B TEXHUKE

7.17

HeﬁCTBHe MAarauMTHOrO 10JIs1 Ha IPOBOJHUK C TOKOM. aﬂeKTpOI[BI/IFaTeJII) ITOCTOSAHHOI'O
ToKa. lcronb30BaHUE DJJIEKTPOJABMIaTened B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIIOpTE

7.18

OmnpiTel @apanes. SBieHne AIeKTpOMarHuTHON HHAYKINH. [IpaBuio Jlenmna

7.19

Onekrporenepatop. CriocoObl MOMYYEHHs 3JICKTPUUYECKON SHEPTHH. DIEKTPOCTAHITUH
Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUH

7.20

[IpakTideckue paboTHI:

OnbITHI 1O HAOIIOAEHHIO JIEKTPU3AINH Tell MHIYKIIUEH U IIPU COTPUKOCHOBEHHH.
UccnenoBanue ecTBUS SJIEKTPHYECKOTO MOJISI HAa TTPOBOJIHUKH M JIMAJICKTPUKH.
COopka u mpoBepka pabOoThI JSKTPUICCKOH IICITH MOCTOSHHOTO TOKa.

W3mepeHue u peryaupoBaHue CUIIbI TOKA.

W3mepeHue 1 peryaupoBaHue HaIpsKEHUsI.

Hccnenoanre 3aBUCMMOCTH CUJIBI TOKA, UAYLLETr0 4epe3 PE3UCTOp, OT COINPOTUBIIEHUS
PE3UCTOpa U HAIPSDKEHUS Ha PE3UCTOpE.

OnbITl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  JIEKTPUYECKOTO  COIPOTHUBIICHUS
IIPOBOAHUKA OT €r0 AJIHMHBI, IUIONAAU IIOIEPEIHOro CeYEHUsI U MaTepuaa.

IIpoBepka npaBuiia CIOXKEHUS HAIPSHKEHUI IIPU [1OCIE0BATEIbHOM COECAUHEHHUHU JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia U1 CHIIBI TOKA IPH MapajljieIbHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenenue paboThl 3JIEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 PEe3UCTOp.

Omnpenenenrie MOLIHOCTH 3JIEKTPHUECKOTI0 TOKA, BBIACIAEMOI HA PE3UCTOPE.
HccnenoBanre 3aBUCHMOCTH CUJIBI TOKA, HIIYIIErO Yepe3 JaMIIOUKy, OT HalpsDKEHUs Ha
HEil.

Ompenenenne KII1/ narpesarens.

HccnenoBanrne MarHuTHOrO B3aMMOJEHCTBUS IIOCTOSIHHBIX MAarHUTOB.

W3yueHne MarHUTHOrO NONS IIOCTOSHHBIX MAarHUTOB MpPH HUX OOBEOUHEHHHM U
pas3aeneHum.

HccnenoBanue neiicTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OmnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJCHCTBUS KaTYILIKU C TOKOM H
MarHuTa OT CHJIbI TOKa M HaIlpaBJICHUs TOKA B KaTYILKE.

Wzyuenne neficTBrs MarHUTHOTO TIOJISL HA TPOBOAHUK C TOKOM.

KoncrpynpoBanue u nzydeHue paboThl 3JIEKTPOABUTATENS.

M3mepenne KIIJI 3nekTpoaBUraTeIbHON YCTAaHOBKHU.

OnbITEl 1O HCCIIENOBAHMIO SIBJICHUS 3JIEKTPOMArHUTHOM WHAYKIMH: HCCIEIOBAaHHUE
HM3MEHEHUH 3HaYeHUs M HalpaBJICHUS MHIYKIHOHHOIO TOKa

7.21

dusndeckue SABJICHUS B npupoac: DJICKTPUUCCKUC  SBJICHHA B aTMocq)epe,
QJICKTPHUYCCTBO KUBBIX OpPraHM3MOB, MArHuTHOC IIO0JIC 3€MJ'II/I, npeﬁq) MOJIFOCOB, POJIb
MAarduTHOI'O ITI0JIA AJIA )KM3HH Ha 3GMJ'I€, HNOJIAPHOC CUAHUC

7.22

TexHuueckne yCTpOﬁCTBaI QJICKTPOCKOII, aMIICpMETP, BOJBTMETP, PCOCTAT, CUCTUUK
3J'IeKTpPI‘-ICCKOﬁ OHEpPruy, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCibHbIC
3JICKTpOHpH60pI)I (HpI/IMepLI), QJICKTPHUYICCKUEC NPCAOXPAHUTCIIN, IJICKTPOMATrHUT,
QJICKTPOABUTATCIIb MOCTOAHHOI'O TOKA, FCHEPATOP NOCTOAHHOI'O TOKa




[IpoBepsiembie TpeOOBaHUS K Pe3yJbTaTaM OCBOEHUSI OCHOBHOM

oOpazoBaTenbHOM porpamMMmsl (9 kiacc)

Kon
MIPOBEPSIEMOro
pe3yibTaTa

[IpoBepsieMble pEeAMETHBIC PE3YIIBTAThI OCBOCHHUSI OCHOBHOH 00pa30BaTEIbHON MPOrpaMMbl
OCHOBHOI'0 00IIIeT0 00pa30BaHUs

11

HCIOJIB30BAaTh U3YUYCHHBIC ITIOHATHA

1.2

pa3nuuaTh SBJICHUS II0 ONHMCAHWIO HUX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3UYECKHX SBICHHH B OKPYKAIOIIEM MHUpPE, B TOM
yrciae (U3NYECKHE SBICHUS B MPUPOJE, TIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBIICHUH

14

OIMCHIBATh HM3YYCHHBIE CBOMCTBAa Tel M (U3WYecCKWe SBJICHHS, HCHONB3YS (U3NIECKHE
BEIIMYMHBI, TPH ONWCAHHWU TPABUIBHO TPAaKTOBATh (PU3MYECKUH CMBICT HCIONIB3YEMBIX
BEIMYHMH, OO0O3HAYEHHS W CAWHUIBI (PU3MUECKUX BEIMYUH, HAXOJUTh (OPMYIIHL,
CBSI3BIBAIONIME JIAHHYIO (DU3UYECKYIO0 BENTMYWHY C JIPYTUMH BEIIMYMHAMHE, CTPOHUTH TpaduKu
W3YUYEHHBIX 3aBUCHMOCTEN (PU3NYECKHX BETUYNH

15

XapaKTepr30BaTh CBOWCTBA Tell, (M3MUYECKUE SIBIICHUS W TPOIECCHI, MCIOIb3Ysl M3yUCHHBIC
3aKOHBI, MPH OTOM JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA H 3alHChIBATH €ro
MaTEMaTHYECKOE BhIPAXKEHUE

1.6

OOBSCHATH (hPU3NYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CHUTYaI[Hi
MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISIBISATh MPUYMHHO-CICACTBEHHBIE  CBS3H,
CTPOUTEL OOBSICHEHUE M3 2 - 3 JIOTMYECKUX IMaroB ¢ IMOMOINBIO 2 - 3 M3yUeHHBIX CBOWCTBA
(U3NYeCKUX SBICHHUH, PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHbBIC 3amadd (ONMHpAroIIUecs Ha chucTeMy U3 2 - 3 ypaBHEHHI), HCIIONB3YS
3aKOHBI U (HOPMYIIBI, CBS3BIBAIOIIUE (PU3MUYECKHE BEIHYMHBI: HA OCHOBE aHAIHM3a YCIOBUS
3a]laui 3aMuChIBATh KPATKOE YCIOBUE, BBISIBIISATH HENOCTAIOIIUE WM W30BITOYHBIC JAHHBIC,
BBIOMPATh 3aKOHBI U (QOPMYJbI, HEOOXOAWUMBIC JUIS DCIICHHS, MPOBOAUTH pACUEThl H
OIIEHUBATH PEATUCTUIHOCTh TIOIYYECHHOTO 3HAYCHUS (PU3HUYECKON BEITNIHHEI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh IMPH TOMOIIHA (PU3NIECKUX METOIOB,
WCIIONB3YsI ONMCAHWE WCCIICAOBAHUS, BBUICIATH IPOBEPSEMOE MPEANONOKEeHNEe, OIEHUBAThH
MIPaBIJIBHOCTh TIOPSIIKa TMPOBEACHUS WCCIEAOBAHUSA, NENaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOACHUH 1 OMBITOB

1.9

MIPOBOJUTE ONBITHI 10 HAOMIOAEHWIO (QU3MUSCKUX SBJICHUH WM (DH3MYECKHX CBOWCTB TeIl:
CaMOCTOSATEINBHO COOMpATh YCTAHOBKY M3 H30BITOYHOTO HaOopa 00OpYIOBAaHHS, OMHCHIBATH
XOJI OIBITA M €r0 Pe3yiIbTaThl, (POPMYITHPOBATH BHIBOJIBI

1.10

MIPOBOJUTE MPU HEOOXOJMMOCTH CEpPHIO NMPSIMBIX M3MEPEHUIl, ONpenenss cpeaHee 3HaUeHHE
n3MepsieMoi BeMUYIHUHBI ((DOKYCHOE pacCTOSHHUE COOHMparoliell JTHH3BI), 000CHOBBHIBATH BHIOOD
crioco0a u3MepeHus (M3MepUTENHFHOTO MPUOopa)

111

OpOBOAUTH HUCCICAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘IGCKI/IX BCIIMYMUH C UCIOJIB30BAHUCM IIPSAMBIX
H3M€peHHﬁI MJIAaHUPOBATH HCCICO0OBAHUC, CaMOCTOATECIbHO CO6I/IpaTI> YCTAHOBKY,
(1)I/IKCI/Ip0BaTI> peE3yIbTaThl HOHy‘IGHHOﬁ 3aBUCUMOCTH (1)I/I3I/I‘ICCKI/IX BCIINMYHMH B BUJIC Ta6J'II/ILI n
Fpa(i)I/IKOB, ACIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCICIOBAHUA

1.12

OpOBOAUTL KOCBCHHBIC H3MCPCHUS (1)I/I3I/I'{€CKI/IX BCIIMYMH: TIIJIAaHUPOBATb HU3MCPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATL U3MCPCHUA, CIICAYA Hpe,[[ﬂO)KeHHOfI
HUHCTPYKIHH, BBIYUCIIATL 3HAYCHUC BCIMYHUHBI U aHAJIU3UPOBATH MOJYYCHHBIC PC3YJIbTAThI C
y4aeToM 3a}.IaHHOﬁ MOrpeIHOCTH I/I3Mep€HI/1ﬁ

1.13

co0I0AaTh MpaBUiia TEXHUKU 0€3011acHOCTH IpH pabore ¢ 1adopaTOPHBIM 000pYAOBaHHUEM

1.14

pa3iiniaTb OCHOBHBIC NPHU3HAKU H3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX MOﬂCHCﬁI MaTcpualjibHass TOYKa,
a0bCOIIFOTHO TBEPAOC TCIIO, TOYCYHBIM HMCTOYHUK CBCTa, Jy4, TOHKasA JIMH34, IIJIaHCTapHasd




MOZCIb aTOMa, HYKJIIOHHAass MOAC/IIb aTOMHOT'O dJpa

1.15

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS MU3YyYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOUCTB C
OIOpO HA WX ONUCAHUsS, UCIONB3Yys 3HAHWS O CBOMCTBAX (DU3WYCCKUX SIBIICHHA U
HEoOXoMMbIe (DPU3MUECKUE 3aKOHOMEPHOCTH

1.16

HCIOJIB30BATh CXEMblI MW CXEMATHYHBLIC PHUCYHKH HW3YUCHHBIX TEXHUYCCKUX YCTpOﬁCTB,
U3MEPUTEIBHBIX TMPUOOPOB ¥ TEXHOJIOIMYECKUX TIPOILECCOB TPU pEUICHHH y4eOHO-
HPaKTHYECKHUX 3a/1a4, ONTHYSCKHE CXEMbI ISl TIOCTPOCHHUSI N300paKEHUI B TNIOCKOM 3epKaiie
U cobupatomiel TnH3e

1.17

NPUBOUTH IPUMEPHI (HAXOIUTh HHPOPMAIHIO O MPUMeEPax) MPaKTUIECKOTO MCIIOIb30BaHUS
(¢u3NYeCKNX 3HAaHWA B TIOBCEHEBHOW JKWU3HU I oOecriedeHus: OE30MacHOCTH TIpU
oOpamieHnn ¢ TpuUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS M
COOJTIOZICHUS] HOPM KOJIOTHYECKOT0 TIOBEICHHSI B OKpYIKalOIeH cpesie

1.18

OCYILECTBIIATh TMOUCK HH(OpManuu (U3NYECKOro CcojepxkaHus B ceTh HHTEpHeT,
CaMOCTOSATENBHO  (OPMYJIMPYS TOMCKOBBIM  3alpoC, HAXOAUTh IYTH  ONpPEIACTICHUS
JIOCTOBEPHOCTH  TOJY4YEHHOW MH(OpMalnuMu Ha OCHOBE HMMEIONIMXCS 3HAHUH |
JIOMOJIHUTENbHBIX HCTOYHUKOB

1.19

WCIONB30BaTh TIPU BBHIMOIHEHUH Y4YeOHBIX 3aJaHUl HAYYHO-TIOMYNAPHYIO JIUTEPATypy
(U3NYECKOro COCpIKaHUs, CHpaBOYHBIE MaTepHalbl, pecypchbl ceT WHTepHeT; BiajeTh
pHeMaMH KOHCIIEKTHPOBAaHHUsI TEKCTa, NMpeoOpa3oBaHusi MHPOpPMAIMH W3 OJHOW 3HAKOBOM

CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBEe WHQopManuu w3
HECKOJIbKUX HCTOYHHKOB (PH3MUECKOTO COJEPIKAHMSI, MyOIUYHO MPEICTABIATh PE3yIbTATHI
MMPOEKTHOW WIIM HCCIEAOBATENbCKON NESTENbHOCTH, MPH 3TOM TPaMOTHO HCIONb30BATh
W3yYEHHBIM TIOHATHHHBIM ammapar wu3ydaeMoro pasfena (QU3nKm ©  CONPOBOXKIATH
BBICTYIUIEHHE TTPE3EHTAINEN C YIeTOM OCOOCHHOCTEH ayANTOPUU CBEPCTHUKOB

1.21

IIPH BBITTOTHEHUH Y4eOHBIX IPOEKTOB U MCCIIEAOBAHUN (PU3NIECKUX IPOIIECCOB PACTIPEACTATh
00S3aHHOCTH B TpPYyNIE B COOTBETCTBHH C IIOCTABJICHHBIMU 3aJa4aMi, CIEOUTh 3a
BBITIOJTHEHNEM TIIaHA JCHCTBUI M KOPPEKTHPOBATh €r0, aJIeKBaTHO OI[EHHBATh COOCTBEHHBIH
BKJIJ] B ACATENFHOCT TPYIIIBL, BRICTPANBAaTh KOMMYHUKATHUBHOE B3aWUMOJICHCTBHE, ITPOSBIISS
TOTOBHOCTH pa3pemaTh KOH(OIUKTHI

[IpoBepsieMble 371eMeHTHI coaepxkanus (9 kaacc)

Kon
paszena

Kon IIpoBepsiemble 31EMEHTHI COACPKaHUS
JJIeMEHTa

8

MEXAHMWYECKMUE ABJIEHNA

8.1 MexaHuueckoe nBuxkeHre. MatepuanbHas Touka. Cucrema oTcyera

8.2 OTHOCHUTEIBHOCTh MEXaHUIECKOI'O JABHKCHUA

8.3 PaBHOMepHOE NpsAMONHMHEHHOE ABHKEHNE

8.4 HepaBaomepHoe npsimonuHeHoe nBHxkeHHe. CpenHsas U MIHOBEHHasl CKOPOCTh Telna
[IPU HEPABHOMEPHOM JBHKEHUU

8.5 Yckopenue. PaBHOYCKOpEeHHOE TPSIMOTIMHEHHOE IBUXKEHHE
8.6 CoOoaunoe nagenue. OnerTel [Namnies
8.7 PaBHOMEpHOE ABMKEHUE 110 OKpYyx)HOCTH. llepron u yacrora obpameHus. Jlunerinas

" yrjioBas CKOpPOCTH. LICHTpOCTpGMI/ITCHLHOC YCKOpEHUEC

8.8 [lepssiit 3akoH HproToHa

8.9 Bropoii 3akon HetoToHa




8.10

Tpernii 3akon HeroTona

8.11 [IpuHIMI Cyneprno3uuy cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuia TpeHHS: cuiia TPEHUS CKOJIBKEHHSI, CHUJIa TPEHUS ITOKOS, IPYTUe BUIBI TPEHUS

8.14 Cuiia TSDKECTU M 3aKOH BCEMUPHOT'O TSATOTEHUs. Y CKOpEHUE CBOOOIHOTO A ICHHSI

8.15 [swxkenue tianer Bokpyr Connma. [lepBas kocmuueckas ckopocts. HeBecomocTh u
neperpy3ku

8.16 PaBHOBecue MaTepuaabHON TOUKH. AGCONIOTHO TBEPAOE TEJIO

8.17 PaBHOBecHE TBEpIOTo TeNa ¢ 3aKPEIUICHHOW OChI0 BpalmieHus. MomeHT cibl. LleHTp
TSOKECTH

8.18 HNmnynbce tena. I3MeHenne umimyibca. UMITyIbC CUITbI

8.19 3aKOH COXpaHEHHUS UMITYJIbCa

8.20 PeakTuBHOE ABUKEHNE

8.21 MexaHnndeckas paboTa ¥ MOITHOCTb

8.22 Pabora cun TspkecTH, ynpyroctu, Tpenusi. CBsizb SHEpTUu ¥ paboThI

8.23 [ToTeHinanpHast SHEPIHs TENa, OAHITOrO HaJl IOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHInanbHAsE YHEPTHSI CKATON MPYKUHBI

8.25 Kunernueckast sHeprus. TeopeMa 0 KHHETHYECKON SHEPTUU

8.26 3aKOH COXPaHEHUS MEXaHUYECKOM SHEPIrUU

8.27 [IpakTudeckue pabOTHI:
Omnpenenenrie cpeiHeil CKOPOCTH CKONBXKEHHUS OpycKa WM JBYDKCHHUS IMApUKa I10
HaKJIOHHOM MJIOCKOCTH.
Omnpenenenrie YCKOPEHHS Telna TPU PABHOYCKOPEHHOM JBW)KCHHHM TI0 HAKIOHHOM
TJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH TTYTH OT BPEMEHH
MIPH PAaBHOYCKOPEHHOM JIBM)KCHUH 0e3 HavyadbHOW CKOPOCTH.
IIpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPECHHOM JBI)KCHHHM 0€3 HadalbHON
CKOPOCTH TIYTH OTHOCATCS KaK pSAJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MPOMEXYTKU BPEMEHHU OJIMHAKOBBHI.
HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHUS CKONBXKEHHSI OT CHJIBI HOPMAIbHOTO
JIABJICHHSI.
Onpenenenrie kKod(h(HUIUEHTA TPEHUS CKOIBKESHHUS.
OmnpeneneHne IeCTKOCTH MPYKUHBIL.
Omnpenenenrie pabOThl CHJIBI TPEHHS TPU PABHOMEPHOM JIBUKCHHM TeNa IO
TFOPU30HTATBHON MOBEPXHOCTH.
Omnpenenenrie pabOThl CHIBI YIOPYrOCTH MPH MOABEME TPy3a C HCIOIb30BAHUEM
HETMOBIYKHOTO U TIOJIBHIKHOTO OJIOKOB

8.28 dusnueckne SABJICHUS B TPUPO/IE: TPUIMBLI U OTIIUBHI, JABKeHUE TuiaHeT COoNHeYHOH
CHCTEMBI, pEAKTHBHOE IBUKCHHUE KHUBBIX OPTaHHU3MOB

8.29 TexHuueckue YCTpPOWCTBA: CHUAOMETP, HNATYUKHU TOJOXKEHUS, PACCTOSHUS U

YCKOPEHUSI, PAKEThI

MEXAHMWYECKHE KOJIEBAHMA U BOJIHBI

9.1

Konebarensnoe JABHKCHUC. OCHOBHEIC XapaKTCPpUCTHUKHU KOJIcOaHUIA: nepuon, 4aCcrora,
aMILIUTyda




9.2

MaremaTtnueckuii M NOpPYKMHHBIA ~ MasTHUKU. IIpeBpamieHue SHeprum Ipu
KonebaTenbHOM JIBUKECHUH

9.3 3aryxatome koneOanus. Beinyx)aeHHbBIC KoeOanus. Pezonanc

9.4 Mexannueckne BodHbI. CBOWCTBA MEXaHWYECKMX BONH. [IpofonbHBIe U MONEepeyHbIe
BONHBI. [ITMHAa BOJHBI U CKOPOCTH €€ paclpocTpaHeHUs. MexaHWdecKre BOJHBI B
TBEPAOM TeJle, CEHCMHYECKHE BOIHEI

9.5 3Byk. ['poMKoCTh 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa

9.6 WudpasByk u ynbTpa3zByk

9.7 [IpakTudeckue paboThI:
Omnpenenenre 4acTOTHl M MeprUoja KoIe0aHUH MaTeMaTHIECKOr0 MasTHUKA.
Omnpenenenrie 4acTOThl M MepUo/a KoIeOaHUi MPYKMHHOTO MasTHUKA
HccnenoBanre 3aBUCMMOCTH Tiepro/ia KoJeOaHWH TOABEIIEHHOTO K HUTH rpy3a OT
JUTUHBI HATH.
UccnenoBanre 3aBUCUMOCTH Ieprojia KoleOaHWUH MPYKUHHOTO MasTHUKA OT MaccChl
rpysa.
IIpoBepka HE3aBUCHMOCTH TepuoAa KojieOaHWH Tpy3a, MOABEMICHHOTO K HUTH, OT
MAacChI Ipy3a U )KECTKOCTH MPYKUHBL. I3MepeHne yCKOpeHus CBOOOHOTO Ta/ICHHS

9.8 dusnueckne SBICHUS B MPHUPOJIC: BOCIPUSITHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICEHNE,
celiCMUYECKIE BOJTHBI, ITYHAMH, 9XO

9.9 TexHuueckue ycTpolcTBa: 3X0JI0T, UCIIOIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

10 SJIEKTPOMAT'HUTHOE IIOJIE 1 QJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DNEKTPOMArHUTHOE TI0JIe. DJIEKTPOMATrHUTHBIC BOJMHEL CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH

10.2 [lkana 3JeKTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas mpupoaa ceera. CKOpoCTh CBeTa. BomHOBBIE CBOICTBA CBETa

104 [IpakTudeckue pabOTHI:
W3yuenne cBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TenedoHa

105 Odusznueckue SABJICHUS B IpHUpoAE: OHONOrHYecKoe JEHCTBHE  BHIAMOTO,
yAbTPahHONETOBOTO U PEHTI'€HOBCKOT 0 U3Ty4eHU I

10.6 TexHudeckne ycTpOWCTBA: HCIONB30BAaHUE SJIEKTPOMATHUTHBIX BOJH JUISI COTOBOM
CBSI3U

11 CBETOBBIE ABJIEHUA

111 Jly4eBast Mmozenb cBera. Mcrounnku cBeTa

11.2 [IpsmonuHEliHOE pacpocTpaHeHNe CBeTa

11.3 Ortpaxxenue csera. [Inockoe 3epkaino. 3aKoH OTpakEHHs CBETa

11.4 [Ipenomnenue cBera. 3akoH mpenomiieHus: cBera. IlonHoe BHyTpeHHee OTpakeHue
cBera

115 JInnza. Xon ydel B TMH3E

11.6 Onrtuyeckas cucteMa ¢oroanmnapara, MUKpPOCKOIIA U TEIECKOMa

11.7 I'na3 xak onTrueckas cucreMa. blIM30pyKocTh U 1aIbHO30PKOCTh

11.8 Pasnoxenue Oemnoro ceera B cnekrp. Ombitel HproTona. CiokeHHE CHEKTPaIbHBIX

uBeToB. Jlucnepcus cBeTa




11.9 [IpakTuyeckue paboOTHI:

HUccnenoBanre 3aBUCUMOCTH yTia OTPayKEHUsI CBETOBOTO Jy4a OT yIjla MajeHus.
UzyueHne xapakTepuCTHK HU300paKeHUs TIpeaIMeTa B IJIOCKOM 3epKade.
HccnenoBanre 3aBUCMMOCTH yIila MPETOMIICHHUS CBETOBOI'O JIyda OT yrila MajeHus Ha
rpasule "Bo3ayX - CTeKs0".

[TonmyueHue u300paKeHUN C IOMOIIBI COOMPAIOIICH JTHH3BI.

Omnpenenenrie (OKYCHOTO paCCTOSIHUSI M ONITUYECKON CHIIBI COOMPArOIICH JINH3BL.
OMBITHI TTO Pa3IOKEHUIO OEIOTo CBETa B CHEKTP.

OmnBITEl 110 BOCIIPUATHUIO 1B€TAa NPCAMETOB IIPU HUX Ha6JHOI[eHI/II/I 4Yepe3 IBCTOBLIC
(GuIbTpHI

11.10 | Dwusznueckue siBiaeHus B npupoae: 3atMenust Conaia u JIyHbI, 11BeTa Tel, ONTHYSCKIE

sBIIeHUs1 B aTMocdepe (11BeT Heba, pedpaxiust, paayra, MUpax)

11.11 | TexHHUECKHE YCTPOWCTBA: OUKH, IIEPUCKOII, (POTOANTIAPAT, ONTHYECKAE CBETOBOIBI

12 KBAHTOBBIE SBJIEHUA

121 OmnbiTel Pezepdopaa u mutanerapras mozens atoma. Monens atoma bopa

12.2 Hcnyckanue u nornouieHue ceera atoMmoM. KBaHThl. JIMHeiyaTeie CrieKTphl
12.3 PamuoaktuBHOCTE. Anb(da-, 6eta- U TaMMa-U3ITydeHUs
12.4 Ctpoenne aroMHOT 0 sipa. HykmonHnast Mogens aToMHOTrO sifipa. M3oromst

12.5 PamnoaktuBHBIC IpeBpamieHus. Ilepron momypacmnana aTOMHBIX sIEp

12.6 SnepHble peakiuu. 3aKOHBI COXPAaHEHHs 3apsSJ0BOTO U MACCOBOTO YHUCEN

12.7 DHeprusi CBSI3M aTOMHBIX sifep. CBs3b MacChl I SHEPTUH

12.8 Peakunu cuaTe3a u aenenns anaep. Mcrounnku sHeprun CoiHIIA U 3BE3]

12.9 Snepnas sHepreruka. JleficTBue paguoakTUBHBIX U3IyYEHUN Ha )KUBbIE OPTaHU3MBI

12.10 |IIpakruyeckue pabOTHI:

HabnroieHue CIUIONIHBIX ¥ IMHEHYATHIX CIIEKTPOB M3ITyYCHUSI.

HccnenoBanrue TPEKOB: M3MEPEHHE DHEPTHM YaCTHUIBI MO TOPMO3HOMY IyTH (IO
dhoTorpadusam).

Uzmepenvie paaquoakTHBHOTO (oHA

12.11 | Dwusnveckue SBICHUS B IMPUPOJIE: €CTECTBEHHBIN PaIuOaKTUBHEIN (DOH, KOCMHYECKHE

Jy4d, paAnOaKTUBHOE U3Iy4eHHE NMPUPOJHBIX MUHEPAJIOB, JEHCTBUE PaAHOAKTUBHBIX
W3Iy4YCHUH Ha OpPraHn3M YelI0BeKa

12.12 | TexHu4eckHe YCTPOMCTBA: CIEKTPOCKON, WHIWBUAYAIBHBIM IO3MMETP, Kamepa

Bunbcona

[Tposepsembie Ha OI'D mo pusuke TpedoBaHUS

K pe3yJIbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTEIbHON MTPOTPAMMBI

OCHOBHOTO 00111eT0 00pa3oBaHMs

Kox [IpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pPe3yiIbTaTaM 0a30BOTO YPOBHS OCBOSHHS
MIPOBEPSEMOro | OCHOBHOI 00pa30oBaTENLHON MPOrpaMMbl OCHOBHOT'O 00111Iero oopazosanus Ha ocHoBe ®I'OC
TpeOoBaHUs
1 [Nonnmanue ponu GU3KMKHA B HAYYHOH KapTUHE MHPA;

cOpMUPOBAaHHOCTh 0Aa30BBIX MPEACTABICHUH O 3aKOHOMEPHOH CBSI3M M IO3HABAEMOCTH
SIBIICHUH TIPUPOABI, O POJIM IKCIIEPUMEHTa B PH3HKE, O cHcTeMOooOpa3ytomeil ponu Gpu3nky B
Pa3BUTHH €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOIWH, 00 SBOMIONMK (PU3NUYECKUX 3HAHWUN U
WX pOIM B LENOCTHOM €CTECTBEHHOHAYYHOM KapTHHE MHpa, O BKIAJE POCCUHUCKHUX U
3apyOeKHBIX YYCHBIX-(U3UKOB B Pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIErO




MHpa, pa3BUTUC TEXHUKU U TCXHOJIOT i

3HaHUSA O BUAAX MaTepuH (BELIECTBO U TMOJ€), O ABHKEHHWM KakK CHOco0e CYIIeCTBOBAHUS
MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOH TEOpUH CTPOSHHS BEUIECTBA, O (PU3UUECKON CYIIHOCTH
SIBJIEHUH MPUPOABI (MEXaHUYECKUX, TETJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHHUE pas3iiMyaTh SBJICHUS IO ONHMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX AaHHOE (PU3MUECKOE SIBIICHUE,

yYMEHHE Paclo3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3UYECKHX SIBIICHHN B OKPYXKAIOIIEM MHUDE,
BBIJICISAS MX CYIIECTBEHHBIC CBOWCTBA (TIPH3HAKH )

Bnamenne ocHoBaMHM TIOHATHHHOTO anmapara W CHMBOJIMYECKOTO S3bIKa (UMK U
WCIOJIH30BAHNE UX JUIA pPelleHns yueOHbIX 3a/1aY;

YMEHHE XapaKTepH30BaTh CBOWCTBAa Tel, (U3MYECKUE SIBICHUS W MPOIECCHI, HCIOIb3Ys
(dbyHIaMeHTaIbHbBIE U SMINPHUYECKHE 3aKOHBI

VYMeHne ONMWCHIBATH HW3YYEHHBIE CBOWCTBA Tel W (DHU3UUYECKHE SIBICHHS, HWCIIOIB3YS
(pu3rUecKue BETMUMHBI

Bnamenne ocHoBaMH METOJOB HAyYHOTO TIO3HAHMSI C YYETOM COOJIOJCHHS TIpaBUIl
0e30macHOro TpyIa:

HaOmoieHre GU3NYECKUX SIBIICHUN: YMEHHE CAaMOCTOSTENBHO COOMPATh SKCIIEPUMEHTAIBHYIO
YCTAaHOBKY W3 JIAHHOTO Habopa o0OpYyJOBaHUS MO WHCTPYKIMH, OMHCHIBATH XOJ ONBITA U
3aIUCHIBATH €r0 PE3YNbTaThl, (OPMYITHPOBATH BHIBOIBI;

MIPOBENICHHUE TPSMBIX U KOCBEHHBIX U3MEPEHUH (U3MUECCKUX BEIWYHH: YMEHHE TUIAHUPOBATH
W3MEpPEHHsI, CaMOCTOSTEIbHO COOHMPATh 3KCIEPUMEHTAIBHYI0 YCTAHOBKY MO WHCTPYKIUH,
BBIUUCIISATh 3HAUCHWE BEIUYMHBI M aHAIM3UPOBATH MOJMYYEHHBIE PE3yIbTaThl C YUETOM
3aJJaHHOM MOTPENTHOCTH PE3YJILTATOB U3MEPEHUI;

MIPOBEACHUE HECIOKHBIX OSKCIEPUMEHTAIBHBIX HCCIIEIOBAHUM; CaMOCTOATEIBHO COOMpaTh
9KCTIEPUMEHTAIBHYIO YCTAaHOBKY M NMPOBOAUTH MCCIIEIOBAHUE 110 MHCTPYKIUH, ITPEACTABIATh
MOTy4YeHHBIE 3aBHCUMOCTH (PU3MYECKUX BEIWYMH B BHJIE TaONUI M TpaduKOB, YIUTHIBATH
MOTPELIHOCTH, AENaTh BBIBOIBI ITO PE3yJIbTaTaM HCCIIECOBaHUS

[ToHnMaHuEe XapaKTEPHBIX CBOMCTB (DM3MUECKUX MOJENeH (MaTeprualibHas TOUKa, aOCOIIOTHO
TBEPJIOE TENO, MOAEIN CTPOSHHS Ta30B, KUAKOCTEW W TBEPIBIX TeN, IUIAHETapHas MOIETb
aToMa, HYKJIOHHAas MOIENh aTOMHOTO SiApa) W YMEHHE NPUMEHSTh WX Ui OOBSACHEHHS
(hU3U9IEeCKUX MPOIIECCOB

YMenne OOBACHATH (PU3MUECKHE TPOIECCH M CBOWCTBA TEl, B TOM YHCIE W B KOHTEKCTE
CUTyalliii TPaKTUKO-OPHEHTHPOBAHHOIO XapakTepa, B YACTHOCTH, BBISBISTh NPUUINHHO-
CIIEZICTBEHHEIE CBSI3U M CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yYEHHBIE CBOWCTBA (PH3UIECKUX
SIBIICHUH, (PU3MUECKIEe 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH

YMeHue pematb pacdyeTHble 3aqaud (Ha Oa3e 2 - 3 ypaBHEHWI), UCHOIB3yS 3aKOHBI H
(dopMyIbl, CcBs3BIBAIOIINE (DU3MYECKHE BEIMYMHBL, B YaCTHOCTH, 3alMCBIBATh KPAaTKOE
YCIIOBHE 3a/laud, BBIABIATH HEJOCTAIOIINE JaHHbBIC, BHIOMpAaTh 3aKOHBI W (OpMyIIHI,
HEOOXOIMMBIE IS €€ PelICHUs, UCIIONb30BaTh CIPaBOYHBIC JTaHHBIC, IPOBOIUTH PACUETHl U
OIICHUBATh PEATMCTUYHOCTh ITOTYYEHHOrO 3HAa4YeHUs (U3MUECKOW BEIMYMHBL, yMEHHE
ONPENeNATh Pa3MEPHOCTh (PU3NIECKOI BEINYNHBI, OTYYSHHOH MPH PEIICHUH 3a1a4n

Vmenne XapaKTCpHU30BaTh IMPUHIUIIBI HeﬁCTBHH TEXHUYCCKHUX YCTpOﬁCTB, B TOM YHCIC
OBITOBBIX HpI/I60p0B, U TPOMBIIICHHBIX TEXHOJOIMYCCKHUX IPOHECCOB MO HUX OIMMCAHUIO,
HUCIOJIb3Yysd 3HaHUA O CBOMCTBaxX (I)I/ISI/ILIGCKI/IX SIBIICHUH H HeO6XO,Z[I/IMBIG (1)I/I3I/I"IeCKPI€
3aKOHOMCPHOCTH

10

YMeHne HCIoiab30BaTh 3HAHUS O (U3MUECKUX SIBICHUSIX B IIOBCEIHEBHOM JKU3HU VIS
obecrieueHunst 0€30MacHOCTH IMpH OOpalleHHWH C OBITOBBIMH HPHOOpaMH U TEXHHYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COONIOJICHHS HOPM 3KOJOTMYECKOrO TMOBEACHHS B
OKpYXarole cpeae; MOHMMaHHE HEOOXOAWMOCTH TPHUMEHEHUS JOCTMXKEHHH (QU3UKH U
TEXHOJIOTUH AJIS1 palliOHAIBHOTO MPUPOAOIOIb30BaHUS

11

OmnbIT ouCKa, peodpa3oBaHus U MpeAcTaBieHus nHpopMauy GU3MIECKOro CoOAEpKaHus C
HCIOJIb30BaHUEM MH()OPMaLMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHIA;

yMEHHE OLIEHMBATh JIOCTOBEPHOCTh IONYYEHHOW HH(OpMAMM HAa OCHOBE HMEIOIIUXCS
3HAaHUH U TOMOJTHUTEIFHBIX HCTOYHUKOB,;

YMEHHE UCTIOJIb30BaTh IIPH BHITOJHEHUH YUeOHBIX 3alaHHI HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY




(I)I/I?)I/I‘ICCKOFO COACpIKaHUs, CIIPAaBOYHBIC MAaTEpUaAJIbl, PCCYPChI CETU I/IHTepHGT;

BI1aCHUC 0a30BBIMM HAaBLEIKAMH HpeO6p330BaHI/ISI I/IH(l)OpMaHI/II/I n3 OI[HOﬁ 3HAKOBOM CHUCTEMBI
B JpYyryro, yMEHHEC CO3/1aBaTh COOCTBEHHBIE MUCHEMEHHBIE U YCTHEBIC COO6IIICHI/I$1 Ha OCHOBC
I/IH(l)OpMaHI/II/I N3 HCCKOJIbKUX HCTOYHHKOB

[lepeyens eMeHTOB cofiepxkanus, npoBepsemMbix Ha OI'D no pusuke

Kon IIpoBepsieMblil AIEMEHT COolEpKaHUS
1 MEXAHMWYECKUE SBJIEHUA
1.1 Mexanudeckoe ABuxkeHuEe. MaTepuanbHas Touka. Cucrema orcuera. OTHOCUTEIHFHOCTD JIBHKECHUS
1.2 PaBHOMepHOE W HepaBHOMepHOe nBWKeHHe. CpenHsas ckopocTs. DopMyna s BBIUUCIECHUS
CpelHel CKOPOCTH:
S
V=—
t
1.3 PaBHOMEpHOE TIPSMONMHENHOE JBM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIIydae
PaBHOMEPHOTO IPSIMOJIMHEITHOTO ABMKEHUS:
X(t) = Xo + ut.
I'padvkn 3aBHCUMOCTH OT BpEMEHH I MPOEKIHH CKOPOCTH, MPOEKIUH TEepeMEIIeHus, MyTH,
KOOPAMHATEI IPH PaBHOMEPHOM ITPSIMOIIMHEWHOM JIBHKCHUN
14 3aBUCUMOCTh KOOPJHMHATHl Tela OT BPEMEHU B Cilyyae PaBHOYCKOPEHHOI'O HPAMOIMHEHHOIO
JBUKCHUSA:
t2
X(t) =X, +v, t+a, R
@opMynsl I MPOEKIUU IEPEMEIIECHUs, MPOEKIMN CKOPOCTH W MPOEKIUN YCKOPEHUS IpH
PaBHOYCKOPEHHOM IPSIMOJIMHEITHOM JIBHKECHHH:
12
Sx(t) :VOX 't+ax 'E’
v,(t)=v,, +a,-t,
ax(t) = const,
2 2 _
Vax“ = Vix~ = 28xSx.
I'paduxy 3aBUCMMOCTH OT BPEMEHH Ul HPOEKLUUH YCKOPEHUS, MPOEKIHH CKOPOCTH, MPOEKIUH
MepeMENIeHNs, KOOPIUHATHI IPU PABHOYCKOPEHHOM IPSIMOJIMHEITHOM JABH>KEHUHU
15 CBoOonHoe maneHue. DopMyibl, ONUCHIBAIOLIME CBOOOAHOE MaJeHUE Tela IO BEPTHUKAIN
(IBMXKEeHME Tena BHU3 MM BBEPX OTHOCHTENBHO MOBEPXHOCTH 3eMin). I'paduku 3aBUCUMOCTH OT
BpPEMEHH /ISl IPOEKIMH YCKOPEHUS], IPOEKLUU CKOPOCTH U KOOPIUHATHI IPH CBOOOIHOM IAJCHUH
Tela MO BEPTUKAIIN
16 CKOpOoCTh paBHOMEPHOTI'O ABMXKEHUS TeJa 10 OKpYkKHOCTH. HanpaBienue ckopocTH.

dopmyna Ui BEIYMCICHUS] CKOPOCTH Yepe3 pauyc OKPYKHOCTU U MEPHOJ 00palIeHHsL:

27R
V="m,
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpPCHUC. HaHpaBJ'ICHI/Ie HCHTPOCTPEMUTCIIBHOI'O YCKOPCHUS. d)opMyna
JJUIA BBIYUCIICHUS YCKOPCHUA!




V2

&=x"

®dopmyna, cBA3BIBAIONIAS IEPUOA U YACTOTY OOpaILCHHUS:

1.7

Macca. ITnorHocts BemectBa. @opmyna Jjisi BBIYMCIEHUS TIJIOTHOCTHU:

P:V

1.8

Cuna - BekTopHas ¢usndeckas BenuunHa. CI0KEHUE CU

1.9

SIBnenune unepuuu. Ilepssiii 3axoH HeroToHA

1.10

Bropoii 3akon HeroToHa:

F=m-a.

CoHallpaBJI€HHOCTb BEKTOPA YCKOPEHUs Tella U BEKTOpa CUJIbl, ACHCTBYIOIIEH Ha TEJI0

111

B3anmopnelictue ten. Tperuit 3akoH HeroToHa:

F2—>1 = _F1—>2

1.12

Tpenue mokost W TpeHue cKombkeHus. Dopmyna A BBIYUCIEHHUS MOAYJS CHIIBI TPEHHS
CKOITbXKEHHUS:

FTp:],t-N

1.13

Hedopmanms Tema. Yopyrue u Heymnpyrue aedopmarii. 3akoH ymnpyrod aedopmannu (3aKoH
I'yka):

F=k-Al

1.14

Bceemupnoe tarorenue. 3aKkoOH BCEMHUPHOTO TSITOTEHUS:

F = G-—m1§£“2.

Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO TaIeHUS.
dopmyna Ui BEIYUCICHUS CUIIBI TSHKECTH BOJIM3U TTOBEPXHOCTH 3EMIIH:
F =mag.

Hewxkenne minaner Bokpyr Connua. Ilepsast kocmudeckas ckopocts. HeBecoMocTh u neperpysku

1.15

I/IMHYJ'IBC TEJia - BEKTOPHAasA (1)1/131/1‘1601(3,5{ BCJIMYHMHA.
p=mv

I/IMHYJ'IBC CUCTEMBI TCII.
H3menenne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXpaHCHUA UMITYJIbCAa IJIA 3aMKHyTOﬁ CHUCTEMBI TCII:
P =myV, + m,V, = const.

PeakTuBHOE JBUKCHHUEC




1.17

Mexannueckast pabota. Gopmyra it BEIYUCIEHHS paOOThI CHIIBL:
A=Fscosao.

Mexanuueckas MOIIHOCTD:

1.18

Kunerndeckas 1 moTeHIIMaIbHAS YHEPTHSL.
@opmyna sl BBIYUCIEHUS KHHETUYECKONU SHEPTUU:

Teopema 0 KWNHETHUECKON SHEPTUU.
®dopmyna ISl BEIYKUCICHUS TTOTEHITHATBPHON SHEPTUH TeJla, TOIHATOTO HaJl 3EMIICH:

Ep, = mgh

1.19

MexaHudeckasi 3HEprusi:
E =Ex + Ep.

3aKkoH coxpaHeHHs] MexaHudeckoil sHepruu. dopmyna s 3aKOHA COXPaHEHUS MEXaHWYECKOH
JHEPIUH B OTCYTCTBUE CHJI TPECHUS:

E = const.

[IpeBparenre MeEXaHUIECKON SHEPTUH TIPH HATUYNHN CHIIBI TPEHUS

1.20

IIpocThie MexaHU3MBI. "30JI0TOE MMPABUIIO" MEXaHUKH.
Peryar. MoMeHT cuiibl:

M = Fl.
VYcnoBue paBHOBECHS phlyara:

Mi+Mo+...=0.

[ToaBM>XHBIN 1 HEITOABWKHBIN OJIOKH.

KIIZI npocTblx MEXaHU3MOB,

A

1.21

[aBneHue TBepaOro Tena.
dopmyna U BEIYUCICHUS 1aBICHUS TBEPAOro Tea:

Hasnenue raza. ATMocepHOe aBiIeHHE.
I'mapocraTnyeckoe AaBieHUE BHYTPH JKUAKOCTH.
dopmyna Ui BEIYUCICHUS 1aBICHUS BHYTPH KHUJIKOCTH:

p =pgh+p,,

1.22

3akoH [lackans. ['uapaBmudeckuit mpecc

1.23

3akoH Apxumena. @opmyna ans onpeneneHusl BHITAJKUBAIOLIEH CHUIIbI, IEHCTBYIOIIEH Ha TENO,
MOTPY>KEHHOE B KUAKOCTb WJIU Ta3:




FApx. = ng .

YcnoBue nnapanus Tena. [lnapanue CyAOB U BO3AYyXOIlJIaBaHUEC

1.24

Mexannueckue Konebanus. AMIUIMTYAA, IEPUoJ U JacTtota Koinebanuid. dopmyna, CBA3BIBAIOLIAS

4acTOTy W Iepuoj KoiebaHui: V = T

1.25

MaremaTuyeckuii ¥ TPYKHHHBIA MasTHUKA. [IpeBpalieHne dHEPruM MpH KoliebaTeabHOM
JIBUYKEHUU

1.26

3aryxaromue Konebanus. BeiHy)neHHbIe Konebanus. Pezonanc

1.27

MexaHndeckrue BOJIHEL. HpO,Z[OJ]LHI)Ie U TIOHCPCUHBIC BOJIHEBI. I[J'II/IHa BOJIHBI M CKOPOCTH
pacrpocTpaHeHHs: BOJHBI:

A=Vv-T

1.28

3Byk. I'poMkocTh W BbIcoTa 3ByKa. OTpakeHHME 3BYKOBOM BONIHBI Ha TpaHHUIE ABYX Cper.
WndpasByk u ynpTpa3Byk

1.29

[pakTudeckue paboTHI

W3mepenne cpemHell TIUIOTHOCTM BEIECTBA; apPXUMEOOBOW CHIIBI, JKECTKOCTH TIPY>KWUHBI;
KO3 PUITMEHTA TPEHUS CKOJIBKEHUS; PaOOThl CHUJIBI TPEHWMs, CHUIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH
JBIDKEHHS OpycKa 10 HAKJIOHHOW IJIOCKOCTH;, YCKOpEHMsI OpycKa MpH JBHKEHWUH IO HAKIOHHOM
IJIOCKOCTH; YacTOTHl M Tepruona KojeOaHWH MaTeMaTHYecKOro MasTHHKA; YacTOTHI M Ieproja
Koe0aHUi NPYXUHHOTO MAasTHHKA, MOMEHTA CIJIBL, JACHCTBYIOIIErO Ha phryar; pabOThI CHIIBI
YIIPYTOCTH TP TOABEME TPy3a C MOMOIIBIO HEMOABMKHOTO 0JI0Ka; pabOThl CHIIBI YIPYTrOCTH TPH
MoIbeMe Ipy3a C IMOMOIIBHIO TTOABMYKHOTO OJIOKA.

HccnenoBanre 3aBHCHMOCTH apXHMEIOBOW CHUIBI OT OOBheMa IOTPY)KCHHOM YacTH Tella W OT
IJIOTHOCTH JKHMJIKOCTH; HE3aBHCHMOCTH BBITAJIIKUBAIONIEH CHJIBI OT MAacChl TeNa; CHJBI TPEHHS
CKONIBXEHHUS OT CHJIBI HOPMAaJbHOTO [aBJIEHHWS M OT pPOAa TOBEPXHOCTH; CHIIBI YIIPYT'OCTH,
BO3HUKAIOWIEH B TPYXUHE, OT CTENeHH JeQopMalnuy TPYKWHBI, YCKOpEHHS Opycka OT yria
HaKJIOHAa HaNpaBJIAIONIeH; mepruoja (4acToTel) KoineOaHWH HUTSHOTO MasTHUKA OT JJIMHBI HUTH;
rmeproAa KoilebaHWi TPYKWHHOTO MasTHHKA OT MacCchl Tpy3a H JKECTKOCTH TPYKUHBI,
WCCIIeIOBAaHNE HE3aBUCUMOCTH TIEPHOAa KoieOaH!il HUTSHOTO MasiTHAKA OT MacChl Tpy3a.
[IpoBepka ycnoBus paBHOBECHS phIdara

1.30

Ou3uveckre SBICHUA B MPHPOJE: MPUMEPHI TBUKEHHUS C PA3NUIHBIMH CKOPOCTSAMH B XKHBOH U
HEXHUBOH MPUPOJIE, AEHCTBUE CHIIBI TPEHUS B MIPUPOJE M TEXHUKE, IPHINBEI U OTJIMBHI, JBIKEHUE
maner COTHEYHOW CHCTEMBI, PEAKTUBHOE JBIDKEHHE >KHBBIX OpPTaHH3MOB, pBIYard B Tele
YeloBeKa, BIMSHUE aTMOC(EpPHOro JaBIIEHUS Ha JKUBOW OpPraHW3M, IUIaBaHWE PHIO, BOCIPHUSATHE
3BYKOB XKHBOTHBIMH, 3eMIICTPSICEHHE, CEHCMIYECKUE BOJTHBI, I[yHAMH, 9XO0

1.31

Texuuueckue yCTpOWCTBAa: CHUAOMETP, JATUYMKU TIIOJIOXKEHUS, PACCTOSHUS M YCKOPEHMS,
JUHAMOMETp, MOIIINITHUKY, PAaKeThl, pblyar, MOABMKHBIA W HEMOABMKHBINA OJIOKH, HAaKJIOHHAS
IUIOCKOCTb, MPOCTHIE MEXaHW3MbI B OBITY, COOOILAIOIINECS COCYZAbI, YCTPOWCTBO BOAONPOBOZA,
TUIPABIMYECKUN ITPecc, MaHOMETpP, 6apoMeTp, BBICOTOMED, IOPLIHEBOH HACOC, aPEOMETP, 3XOIOT,
HCIOJIb30BaHME YIbTPa3BYyKa B ObITY U TEXHUKE

TEIVIOBBIE ABJIEHUA

21

OCHOBHBIE ITOJOXKEHHUS MOJIeKYJISIpHO-KI/IHeTI/I"I€CKOﬁ TCOpHUH CTPOCHHA BCIICCTBA. MO,I[GJ'II/I
TBEPAOTO, KUAKOIO U ra3oo6pa3Horo COCTOSIHUM BCIICCTBA. KpHCTaJ’IJ’IH‘leCKI/Ie u aMOp(l)HBIe TCIa

2.2

HBwxkenne yactul BemjecTBa. CBsi3b CKOPOCTH JIBMXKEHHUS YacTUI] ¢ TeMIepaTypoil. bpoyHoBckoe
IBIDKEHHE, TP Py3us

2.3

CMaunBaHuE U KalmnJUIAPHBIC ABJICHUS

2.4

TemmoBoe paciiipeHUcC U CKaTue

25

TennoBoe paBHOBECHE




2.6

BuyTtpennss sneprus. Pabora u Tennonepenava Kak criocoObl M3MEHEHUsI BHYTPEHHEH SHeprun

2.7

BI/I)II)I TCIUIONEepCaaqmn: TCIIJIOMPOBOAHOCTh, KOHBCKI U, U3TYYCHUC

2.8

HarpeBaHHe 1 OXJIaXXACHUEC TCII. KonuyecTBo TEMIOTHI. VY nenpHas TEIIOEMKOCTD:

Q=cm(t; - t1)

2.9

3aKkoH COXpaHCHUA SHCPTHUHU B TCIJIOBLIX IIPOLIECCAX. YPaBHCHI/Ie TEIIoBOro Oananca:

Q+Q2+..=0

2.10

Hcnapenne n xonpeHcauus. M3mMeHeHME BHYTPEHHEH OHHEPrMM B IIPOLECCE HCIAPEHUs U
KoHaeHcauu. Kunenue sxuakoct. Y elibHas TEIIoTa napooopa3oBaHus:

L Q

m

211

BitaskHOCTB BO3/1yXa

212

IInaBnenne wu kpuctasmmsauus. M3MeHeHUWe BHYTpPEHHEH SHEpPrUM NpH IUIABICHUHA U
KpUCTAIUIN3ALWH. Y IeNIbHAs TEIIOTA IIIaBIICHUS:

;\, Q

m

2.13

BryTpeHHss 3HEprUs CrOpaHus TOIUTHBA. Y IeNbHAS TEIUIOTa CTOPAHUS TOTITUBA!

2.14

[punimnel padots TerioBbix Apurareneii. KITJ] temmoBoro apurarens

2.15

[IpakTraeckre pabOTHI

Wsmepenne ynenmpHOW TEMIIOEMKOCTH METAIIMYECKOr0 IIMIMHIPA; KOIWYEeCTBA TEIUIOTEHI,
MTOJTy4eHHOTO BOJIOW KOMHATHOH TeMmmepaTypsl (DUKCHPOBAHHOM MAacChl, B KOTOPYIO OITyIIEH
HarpeTslii NUINHIP; KOJTUYECTBA TEIUIOTH, OTAAHHOTO HATPETHIM IFUIMHAPOM, IOCIE OIMYCKaHUS
ero B BOIY KOMHATHON TeMIEepaTyphl; OTHOCUTEIBHON BIIAYKHOCTH BO3AYXa; YIAETbHOW TEIUIOTHI
IIJTABJICHUS JIBJIA.

UccnenoBanne n3MeHEHUsT TEMIIEPATYPHI BOIBI TIPH PA3IUYHBIX YCIIOBHUSX; SBJICHHS TEIJIO0OMeHa
IIPY CMEIINBAHUN XOJIOIHOW U TOPSTYeH BOBI; IIpoIiecca HCIapeHus

2.16

@dusnueckue SBICHHUS B IPUPOAE: IMOBEPXHOCTHOE HATSHKEHHE W KaNWUIIPHBIE SIBICHHUS B
MpPUPOAE, KPUCTAJUIBI B mpHpozae, uiiaydeHue ConHIa, 3aMep3aHue BOIOEMOB, MOPCKHE OpHU3HI;
o0pa3oBaHue POCHI, TYMaHa, UHEsl, CHera

2.17

Texauueckue ycTpoicTBa: KalWUISAPbl, NPUMEPHl HMCIOIB30BAHUS KPHUCTAJUIOB, >KUAKOCTHBIN
TEPMOMETP, JAaTYMK TEMIEpaTypsl, TEPMOC, CHCTeMa OTOIJICHHWS JOMOB, THIPOMETPHI,
MICUXPOMETP, TapoBasi TypOHHA, IBUTaTeIb BHYTPEHHETO CrOPaHUS

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

9HeKTpH3aLII/I$I TCI. I[Ba BU A SJICKTPHUICCKUX 3apss 0B

3.2

BsaumogpeiictBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXpaHCHUSA SJICKTPUUCCKOI'0O 3apsaaa

3.4

BHCKTpI/I‘{CCKOC II0JIE. HaprI)KCHHOCTL QJICKTPUYCCKOro  IOJIA. HpI/IHI_II/IH CyNEepno3nuumn
QJICKTPUYCCKUX moJjen (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPHUYICCKUX 3apAaa0B. I[eﬁCTBHG QJICKTPUYCCKOI'O IOJISI Ha JJICKTPUUYCCKUC 3apAAbl.
HpOBO)_IHI/IKI/I " OUSJICKTPUKHA




3.6

[TocrostHubIH anekTpuueckuil Tok. JeiicTBus anekTpudeckoro Toka. Cuia Toka. Hampsokenue.

=4
t
A
U=—
q
3.7 DneKkTpuyecKoe COPOTHBIICHHE. Y JICTBHOE AIIEKTPUIECKOE COMTPOTHUBIICHHUE:
r=P!
S
3.8 3akon OMa [T y4acTKa dJIEKTPHYECKOM 1IeMH:
U
|l =—
R

3.9 [MocnenoBaTenbHOE COSTMHEHHE TPOBOIHUKOB!

h=IhU=U+U; R=R; +Ro.
[MapannenbHOE COeMHEHNE TPOBOAHUKOB PABHOTO COITPOTHBIICHHS
Ui=Ux =11+ 1 R=—.
2
CMelaHHble COSMHEHNS TPOBOTHUKOB
3.10 |Pabora ¥ MOIIHOCTb DJICKTPHYECKOTO TOKA.
A=U-I1-t;,P=U"I
3.11 3akon Ixoyns-JleHma:
Q=I?-R-t

3.12 | OmbIT OpcTena. MarHuTHOE MoJie MPSIMOTo MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHON WHIYKITHH

3.13 | MarHuTHOE ToJIe TIOCTOSTHHOTO MaruuTa. B3anMoelcTBIe TOCTOSHHBIX MarHUTOB

3.14 JleficTBHEe MarHUTHOT'O TIOJIST HA TIPOBOAHUK C TOKOM

3.15 OmnprTer @apanes. SIBeHne JIeKTpOMaraHuTHON HHAYKITHH. [IpaBmimo Jlenmna

3.16 [IpakTudeckue paboTsI
W3MepeHre SJIEKTPUUYECKOTO COMPOTHBIICHHS PE3UCTOpPA; MOMIHOCTH DJICKTPUUYECKOTO TOKA;
paboThI HNEKTPUIESCKOTO TOKA.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, BOZHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JTAMITOUKA),
OT HAINpPSDKCHHS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH COMPOTUBIICHHS OT JJIMHBI MPOBOJHHKA,
TJIOIIA/IN €T0 TOMEPEYHOr0 CEUSHHUS U YACITBHOTO COMPOTURIICHHS.

IMpoBepka mpaBuia A DIEKTPHUECKOrO HAMPSIKCHUS TMPH TMOCIENOBATEILHOM COCTUHCHUU
MPOBOJHUKOB;, TpaBWiIa JUIS CHJIbI 3JEKTPUYECKOrO TOKAa MpU MapasiebHOM COSTUHEHUU
MPOBOJHUKOB (PE3UCTOPHI M JTAMITOUKA)

3.17 | Dusmueckue SBICHHUS B MPUPOJE: IEKTPHUYECKUE SIBICHHUS B aTMOc(epe, IEKTPHYECTBO )KUBBIX
OpraHM3MOB, MarHUTHOE NoJie 3eMJIH, Apei] MOIIOCOB, POIb MAarHUTHOIO IO JUIS JKM3HU Ha
3emuiie, MOJIIPHOE CHSIHUE

3.18 |TexHuueckue YCTpPOMCTBA: DJIEKTPOCKON, aMIIEPMETP, BOJBTMETP, pPEOCTAaT, CYETYHK

BHCKTpI/I‘IeCKOﬁ OHEPruun, 3JICKTPOOCBCTUTCIIBHBIC HpI/I60pBI, HarpeBaTCIbHbIC BHGKTpOHpI/I60pLI
(HpI/IMepI)I), QJICKTPHUYCCKHUC TMPEAOXPAHUTCIIN, IJICKTPOMATrHUT, SBJICKTPOABUIATCIIbL IMOCTOAHHOI'O
TOKa, reHepaTop MOCTOAHHOI'O TOKa




3.19

9J'IGKTpOMaFHI/ITHI)I€ ponHkl. [IIkama QJICKTPOMArHuTHBIX BOJIH

3.20 JlyueBas mozens cBera. [IpsMonuHeliHOEe pacipocTpaHEHHUE CBETa

3.21 3akoH oTpakeHus csera. [lnockoe 3epkano

3.22 [Ipenommnenue cBeTa. 3aKOH MpETOMIIECHHS CBETa

3.23 Hucnepcus cBera

3.24  |Jlunza. Xon nyueii B nuH3e. PokycHOE paccTosHue JUH3bL. OnTHYecKas cuia JIMH3bL:
D=1/F

3.25  |I'mas kak onTuueckas cucrema. OnTu4ecKre npruOopkl

3.26 [pakTudeckue paboOTHI
WzmepeHre onTHYECKOI CHIIBI COOMPAFOIEH JIMH3BL, (OKYCHOI'O PACCTOSHUSI COOMpAIONICH JTHH3BI
(Mo CBOKCTBY paBEHCTBa pa3MepoB HpeAMeTa W W300pa)KeHWs, KOTAa IPEIMET PACIONOKEH B
JBOMHOM (poKyce), ToKa3aTelsi IPEIOMIICHUS CTEKIIa.
HccnenoBanne CBONCTBA M300pa)KCHUs, IOJYUYEHHOI'0 C IIOMOINBIO COOMPAIONIEH JIMH3BI;
N3MCHCHU A q)OKYCHOI‘O pacCToAHrA ABYX CIIOKCHHBIX JIMH3; 3aBUCHUMOCTH YTJia IIPEIOMIICHUA
CBETOBOTO JIy4a OT yTJIa MaJeHus Ha TpaHuIle "BO3AyX - CTEKIIO"

3.27 Ousnueckue sBJIeHU B Tpupose: 3atMennst ConHia u JIyHBI, IIBeTa Tel, ONTHYECKUE SBIICHUS B
atmocdepe (1Ber HeOa, pedpakiius, paayra, MUPaK)

3.28 TexHuYecKHne yCTPOHCTBA: OUKH, IIEPUCKOI, (POTOAIIAPAT, ONTHYECKUE CBETOBOIBI

4 KBAHTOBBIE SABJIEHUA

4.1 PamnoaktuBHOCTE. Anb(a-, Oera-, ramma-u3IydeHus. Peakium ansga- u 6era-pacmana

4.2 OmnsiTel Pe3epdopaa mo paccestuto aibda-yactuil. [InanerapHas Mozeilb aToMa

4.3 CocrtaB aToMHOT0 sipa. M30Toms!

4.4 ITepuon mommypaciiaa aTOMHBIX sSIIep

4.5 SInepHbie peakuy. 3aKOHBI COXPAaHEHHUS 3apsI0BOT0 U MaCCOBOT'O YHCENT

4.6 @dusnueckue SBIECHUS B IMPUPOAE: E€CTECTBEHHBIH PpaJNOAKTUBHBIA (POH, KOCMHUYECKHE JIy4H,
PaAnOaKTUBHOE W3IydYeHUE MPHUPOAHBIX MHHEPAJIOB, NCHCTBHE PaJMOAKTUBHBIX H3IyYECHHH Ha
OpraHU3M YeIOBEKa

4.7 TexHHYecKrEe yCTPOMCTBA: CIIEKTPOCKOI, HHAUBUAYAIbHBINA JO3UMETpP, KaMepa BunbscoHa, suepHas

JHEpreTruKa




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1.®Dusuka: 7-i kiacc: 6a30BbIi YpoBeHb: yueOHUK, 7 kinacc/ [leppiikun
N.M., UBanoB A.U., AkiimonepHoe o0uiectBo «M3natenbcTBO
«IIpocsewenue»

2.®usuka: 8-if kiacc: 0a30BbIN YpOBeHb: yueOHUK, 8 kinacc/ [leppiikuH
N. M., Usanos A. U., AxuionepHoe o611ectBo «M31arenbcTBo

«HpOCBCH_ICHI/Ie»

3.®wu3suka: 9-ii kiacc: 0a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ Ileppimkun U.
M., I'ytauk E. M., UBanoB A. U., [letpoBa M. A., AKITMOHEPHOE OOIIIECTBO
«M3narenbctBO «IIpocBernieHne

4.I'yTHUK EM. ®uzuka. 7-9 xm: PabGouas TeTpaap K y4eOHHUKY
N.M. Ilepbiikuna, E.M. I'ytauk. - M.: «IIpocsemienne»

5.®usuka. 7-9 kiacc. Terpans 1ist 1abopaTOpHBIX padoT.

METOANYECKHUE MATEPUAJIBI AJI51 YUUTEJIA
1.®usmka: 7-i1 kimacc: 0a30BBIM ypoBeHb: yueOHUK, / kmacc/ IlepbplmkuH

.M., UeanoB A.W., AxkmuonepHoe oOmectBo  «M3maTenbcTBO
«IIpocBemenue»

2.®Ousnka: 8- kimacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kmacc/ [lepwimkun
N. M., HpanoB A. W., AxmumonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemienne»

3.®usuka: 9-i kiacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun
. M., I'ytauk E. M., UBanoB A. U., IletpoBa M. A., AximoHepHoe

obmectBo «M3marensctBO «IIpocBenieHne

4.Coopnuk 3aaa4 o ¢pusuke 7-9xa. A.B. Ilepwimkun; coct.H.B.®unonosuy
— M.: ACT: Actpens; Bnagumup BKT

DNEKTPOHHbIE TPUIIOKEHHS K yueOHUKaM



HU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

1.bubmmoreka IHOK https://m.edso00.ru/7f416194

2.butbmmoteka I{OK https://m.edsoo.ru/7f4181ce

3.bubmmoreka IHOK https://m.edsoo.ru/7f41a4a6

4.Bcepoccuiickue oIMMITHaIbI ITKOJILHUKOB https://siriusolymp.ru/

5.bubmmotexa IIOP https://infourok.ru/biblioteka/type-56

6.JlaGoparopust 00yueHus PU3NKU U aCTPOHOMUH

MCMO PAO http://physics.i0so.ru

7.Mup pusuku: 1eMoHCTpauu HU3NIECKUX
skcriepuMenToB http://demo.home.nov.ru
8.CamorecTupoBaHue MKOILHUKOB 7/-11 Ki1accoB 1 aOUTYPUEHTOB

no ¢usuke http://barsic.spbu.ru/wwwi/tests

9.®u3uka 1 Beex: 3amaun o gusuke ¢ pemenusmu http://fizzzika.narod.ru

10.,HI/ICTaHIII/IOHHLIG IOBPUCTHYCCKHUC OJIUMITNAIBI I10

¢usuke http://www.eidos.ru/olymp/physics

11.1UutepueT-onmumnuasl mo pusuke http://barsic.spbu.ru/olymp

12.EctecTBeHHOHAayuHbIE dKcTIepuMeHThl — Ousnka: Komnekius

Poccuiickoro obmieoopasoBareapHOro mopraia http://experiment.edu.ru

13.ITopTan ecrecTBeHHBIX Hayk: ®u3uka http://www.e-science.ru/physics

14.Penrenus 3a1a4 u3 yueOHUKOB 1o pusuke http://www.irodov.nm.ru

15.®uzuka.py: CailT i yqammxcs u

nperogasarencii usuku http://www.fizika.ru
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