MHUHUCTEPCTBO ITPOCBELIEHUS] POCCHICKOI ®EAEPALINA
MunucrepeTBo o6pasoBanust OpeHOyprekoit o6nactu
Vrpasienue o6pazoBanus aAMHHACTpaluK ropoaa Openbypra

MyHununanbHoe 001eo6pa3oBaTeIbHOE aBTOHOMHOE YUPEIKICHHE
«Cpennss o6meobpasoBarenpHas mKomna Ned 7y

PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO
Ha 3acenanuu IIMO  yuuTenei 3am. gupekropa no YBP IMpukas
npeaMeToB QU3HKO - MaTeMaTH4YeCKOro 2 NeAA S
LUK o= ( 3aiiko H.B.)
pykoBoauTtens [IIMO or"7/ " Mﬂb}iZOﬁ T
[Tporokon
ﬂ()f ; < ( Bacuibesa H.B. ) N /
IIpotokon Ne / or" 30 " aBryr020A3 .
(4
or"AI " ﬂﬁbgmg@ 2023 r. -
PABOYASI TIPOI'PAMMA
(ID 3669112)

yueOHoro npeamera «Pusuka»

JUTst oOydaromuxcs 7-9 KinaccoB

r. OpenOypr2023 r.




MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYyYaroUIUXCsi M OpPraHU3alUi0 U3Y4YEHUs
¢bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C UENBIO OKAa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa, NMPEIOCTaBIseT Haubojee SICHbIC
00pa3ipl MPUMEHEHHS] HAYYHOTO METOJ[a TIO3HAHMsI, TO €CTh CIoco0a MOydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
UMHTEpeca K HayKe y 00yJaronmxcs.

Nzydyenne ¢usukun Ha 0a30BOM ypOBHE TMPENIOJIaracT OBJIAJCHHUE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e HHTEPIPETHPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIsl TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsenienust Poccuiickoii @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ieliel MmporpaMMbl 1O (DU3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OTBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH,

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3MepeHune @usnmueckux BenuuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTypBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3zneu 2. IlepBoHayajibHbIe CBEICHUS O CTPOCHUM BeELIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Crnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIEC U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua paBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emuin u atmochepHoe naBieHue. [IpUuMHBI CylIeCTBOBaHUS
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha IMOrPYyKEHHOE B HUX TEJO. BhITaIKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBieHne neCTBUSA aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

o vk w N

Y TUIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcCIIOBHE IUIaBaHUSA TEJI: IUIABAHUE WIIM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIIEHHUS THIOTHOCTEU TEJA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMaA MOTPyKEHHOM B
J)KMIKOCTb YacTH Tea.

2. OmnpeneneHue  BBITAIKUBAIOLICH CHUJIbI, JCHUCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B J)KHJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YacTH Teja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeic MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IIOCKOCTh. IIpaBuio

N

paBHOBecus pbryara. [[pumeHeHue mpaBusia paBHOBECHsI pbluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KITJ[ mpocteix Mexanun3mos. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Termonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B 0aUIOHE MIMPUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »HHEpPruM Tella B Pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEIMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. [IBa pona sieKTpUYecKuX 3apsaoB. BzanmopenctBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKN TOCTOSIHHOTO ToOKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U apaiieibHOE COEIUHEHUE POBOJHUKOB.

Pabota ¥ MOIIHOCTH dJIeKTpUYeCKOoro Toka. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruutHoe mosie 3eMJIM W €ro 3HauyeHWe sl KU3HM Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MMOCTOSHHOTO TOKa. Mcmonp30BaHWE DJIEKTPOJBUTATENIEM B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOIHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTOUYHMKYN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHue u peryJupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEAOBAHUIO SIBJICHUSA SJIEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroTroHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJId. [loTeHIManbpHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnrogeHue MexaHM4YeCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3Mepenune CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



9.

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

Habmronenne MexaHn4ecKux sSBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KaOuHeTa PU3UKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TET.

CoxpaHeHMe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU A0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETIEKKU.

Omnpenenenue cpeaHEed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM TIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEXKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIb
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXpaHEHHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyAa. MarteMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MONEpEYHbIe BOJHBI. J[MMHA BOMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaGOmrogenue koneOGaHui Tel MOJ ACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGmronenue BRIHY)ISHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuojia KojeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OnpexeneHue 4acTOThI U Mepruoa KojaebaHu Mpy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KosjaeOaHuid
NPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO IMaICHHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiiCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHErHOE
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpeloMieHUs cBera. [lonmHoe BHyTpEeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOAX.

JIunza. Xon aydeit B nua3e. OnTryeckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckomna. ['1a3 kak ontuyeckasi cucrema. ban3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrioxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOTIA U TEJIECKOTIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHHUsI CBETOBOIO Jydya OT yria
naJIeHuUs.

W X N Uk W E

2. W3ydeHne xapakTepUCTHK M300paKeHHUs MIpeIMeTa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEJIOMIICHHUS] CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIION.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUSI M ONTHYECKON CHIIBI COOMpAroIIei
JIVH3BIL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MornioueHre ceera aroMoM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHUE aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaienus. [lepron nmonaypacmnana aTOMHBIX SJIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHepreTvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3JIYUYCHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIUU YaCTUIBI 1O TOPMO3HOMY

nyta (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMIUN MOY/Ih TIPEAHA3HAYEH JJISI CUCTEMATU3alUN
1 00001IeHUS TPEIMETHOTO COJIEPKAHUSI U OTBITA ICSITEILHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajis 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy U3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3HMUYECKUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/ieia peaanu3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BBITIONHSAIOT 3aJaHNs, B KOTOPHIX UM TpeJaracTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHWW pacHo3HaBaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH,
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3zoBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKu;

— OCO3HAaHHME BAXHOCTHU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3NUYECKOW HAyKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYpPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATENIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C ANEKTPUUYECKUM M TETUIOBBIM O0OpYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa pehJIEKCUH, MPU3HAHKUE CBOETO IIpaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro 4YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUYECKUX 3HAHUI;
— MHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOQPECCHA, CBA3AHHBIX C (DU3HUKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallMd Ha NPUMEHEHUE (PU3NYECKUX 3HAHUU JJIA peIIeHHs 3aaad B
0o0JIaCTU OKpY’Kalolllel cpenpbl, IJIAaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOLIEN CPeIbl;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U IMyTed Ux
pelieHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJIOBHSM COUHMAJBLHOW M NPHPOJAHOI
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

— TIIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHMe 1e(ULINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTu
busuKy;

— IUTAaHUPOBAHHUE CBOEr0 PAa3BUTHUS B NPUOOPETEHUM HOBBIX (PU3MYECKUX
3HAHUI;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3U PHUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OLICHKa CBOMX JIEWCTBUM C Y4YETOM BIMSHMS Ha OKDPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUs MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC ~ yHMBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUUECKUX
SIBJICHUH U TIPOLIECCOB, JI€TIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 1O CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM MPEIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMmamMu, HTHOU rpaguKoi M MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroke1aTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXICHUSIMU JPYIMX YYacCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAaThl BBIIOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUAYaIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JMOCTHKEHUIO: paclpeaeisiTh poyH, OOCYXKIaTh MpPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJIEHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIS pelieHns (PU3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUIaHa HMCCIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeiaraeMble BAPUAHTHI PEUICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUAM;

CTaBUTh c€051 HA MECTO APYroro YejIoBeKa B X0/I€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yueHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYECHHbIX (PU3NYECKUX SIBICHUNA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs], TyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tesa, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(UIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETHYECKas H
NOTCHIIMAIbHASL DJHEPTHsi), TPH OMUCAHWUU TPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BEJTUUYHH, UX 0003HAYCHUS U €TUHUIIbI
(GU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
OHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATHh (PM3UYECKUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyalluid NPaKTHKOOPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, (PU3NISCKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumars pacy€THble 3amadud B 1—2 JIEWCTBUS, HCIONB3Yys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMyJbl UM MPOBOAUTH PAaCUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEANoJIOKEHNUE (TUOTE3Y ), pa3auyaTh U UHTEPIPETUPOBATH MTOTYUYEHHbBIN
pe3yJbTaT, HaXOJUTh OIIMOKH B XOJI€ OIbITA, J€JaTh BBIBOJBI IO €ro
pe3yibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3YecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE MPEATIONOKECHHUS,
coOHMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alIUCHIBATh XOJ]
OmbITa U POPMYITUPOBATH BHIBOJIBL;

BBITIOJIHATD MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACChl Tela,
o0BéMa, CHUIBI M TEMIEPaTyphl C HCIOJIb30BAHHEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM MPSMBIX H3MEPEHU (3aBUCUMOCTU IIYTH
PAaBHOMEPHO IBUXKYILETOCA Tela OT BPEMEHU IBUKEHUS TEJa, CUITbI TPEHUS
CKOJIb)KEHUsI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Tel M
HE3aBUCHUMOCTH CHUJIbl TPEHHS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIIbI
YOPYTOCTH OT Y/UIMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BEMa
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUsl TeJl, YCJIOBUN pPAaBHOBECHs pblyara u OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAHWKM ~ Y4EOHOTO WCCIIENOBaHUS, COOUpAaTh YCTAaHOBKY H
BEITIOJIHATh W3MEPCHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pEe3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUsS (HU3NYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KUIKOCTH M TBEPIOTO TENA, CHIIA TPCHUSI CKOJIBKCHUS, TaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIKOCTh  TeNo, KOIDPUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIeAysd MNPEJI0KEHHOM HHCTPYKIUU: TPU BBHINOTHECHUH
U3MEPCHUI COOMpaTh SKCIEPUMEHTANIBHYIO YCTAaHOBKY W BBIYHCIISTH
3HAYCHHE NCKOMOM BEJIUYHNHBI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB W TEXHUYCCKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOBWKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOAA, THAPABIMYECKHA IIpecc,
MaHOMET], BRICOTOMED, TIOPIITHEBON HACOC, aApEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SIBJICHUI 1 HEOOXOAUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEPHl  (HAXOIUTh  WHMOpPMAIMI0O O  TIPHUMEPaAX)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 0€30MacHOCTH MPpU oOpaIieHrud ¢ mprudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS U COOTIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKAIOIIeH cpelie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE WMCIOIIIUXCS
3HAHMM W TyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOTHCHUHM yUYE€OHBIX 3aJaHUN HAyIHO-TTOMYJISIPHYIO
JUTEPATYPY HU3UIECKOTO COJCPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIMK (HU3UIECKOTO COJICPKAHUSA, B TOM



YyucIie myOJuYHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX UCCIEAOBAHUN, TP 3TOM IPAMOTHO HCIOJIB30BaTh U3YUYEHHbIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIICHUE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaesiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHHM C TIOCTABJIICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTb  TIPYMNIbI, BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKCHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IO, MPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauiM3auus (OTBEpIEBAaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINHCAHUI0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIPHbIC SBJICHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper morCcoB, poJib MATHUTHOTO TTOJIS 1)1 )KU3HU Ha 3eMIte,
MOJISIPHOE CHUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHUS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTUS, KOJIUYECTBO
TEIUIOThI, yJeJbHAas TEeIJIOEMKOCTh BEIECTBA, VYACNbHAs TEIUIoTa



IUTaBIICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAIlIMHBbI, OTHOCUTEIIBbHAS BIIAJKHOCTD BO3/1yXa, JIEKTPUYECKUH 3apsil, CHIIa
TOKa, DJIEKTPUYECKOE HAlpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONIPOTHBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIB3YEMbIX BETMUMH, 0003HAYCHUS U €AUHUIIBI (PU3MUECKUX BEITUYMH,
HaXoAUTh (POPMYJbI, CBS3BIBAIOLIME JaHHYIO (PU3NYECKYIO BEIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPHUH
CTpPOEHUS BEIECTBA, NPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU TOM J1aBATh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
IaroB C ONopod Ha 1—2 W3Yy4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (POPMYIIbI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTU MPOIIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyZ0BaHUs, ONUCHIBATH XO/1 OTIbITAa U (DOPMYIUPOBATH BHIBO/IbI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMITEPATYPbI, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
HU3MEpPEHUN ¢ y4ETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIECHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOINEPEYHOrO
CEUEHHMSI U Y/IEJIbHOIO COITPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M INApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPENJO)KEHHOMY IUIaHy, (DUKCUPOBATh
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIOB JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUs (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KHUIKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
NOCJIEOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
YCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOLLEH CPEIE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISETCA
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHO;

UCIIOJIb30BaTh MPU BBINOJIHEHNN YYE€OHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiaAeTh NpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIATE PE3yIbTaThl POCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PaMOTHO UCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIN anmapat Kypca (OU3HMKH, COINpPOBOXAAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH, LUEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aib(a, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TE€J, PEAKTUBHOE JIBUJKEHHE, KOJIEOATEIbHOE ABWKEHHE (3aTyXaroulue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE MIaHET COJTHEYHON CHCTEMBI, PEAKTHUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOJIOrMUEcKOe AEWCTBUE BUIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIYyYCHUN Ha
OpraHM3M 4YeJIOBEKAa), MPH STOM NEPEBOAUTH MPAKTHUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEpPaBHOMEPHOM JIBMKEHUM, YCKOPEHHME, NEPEMEIICHHUE, NYyTh, YIJOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHUs, BEC Tejla, HUMIYJIbC Tella, HMIIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS SHEPIUsl CKATOU
MPY>KUHBI, KHHETHYECKast SHEPTHUSI, TOJIHASI MEXaHUUYECKasl SHEPTHUsl, IEPHO/T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, [POMKOCTh 3ByKa M BbICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTejab MPEIOMJICHUS Cpeabl), NpHU ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUH CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS U MPOIECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHUs DHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUIN CYNEPHO3ULIMA CWJI, NPUHIUI OTHOCUTENbHOCTH [anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHbl OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (HM3MUECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIONINE (DPU3MUECKUE BEJIMUYUHBI: Ha
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BHISBIIATD
HEJOCTAIOINE WM U30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJQUMBIC [IJISl PEIIeHUs, TMPOBOAUTh pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS! (PU3NUYECKOM BEINYNHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
$u3MYECKUX METOIOB, HCIONB3yS OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPaHEHHUSI HHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JauH3e, HAOMIOJEeHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB M3IIYYCHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
000py1I0BaHUs, ONUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe u3MepsieMol BeIMYMHbl ((POKYCHOE paccTosHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

NPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBIDKEHHMM 0€3 HadajdbHOW CKOpPOCTH, MepHoia
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U rpaduKoOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUusl, XECTKOCTb NPYXKHUHBI, KOIPPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJICOAaHUI MaTeMaTH4ecKOoro W MPYKMHHOTO MAasTHHUKOB, OINTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAMOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKLHU, BBIUMCISATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYCHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
NOTPEIIHOCTH U3MEPEHMUI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000Opy1I0BaHUEM;

paznuyaTh OCHOBHBIE NPHU3HAKKM M3YUYCHHBIX (UINYECKUX MOJETEH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HE0OXoaumble  (Pu3nUecKue
3aKOHOMEPHOCTH,

HCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MpHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U cOOMparole JMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecriedeHusi 0€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHS 3I0POBbs M COOIIOICHHSI HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpEeNIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U IOTIOJTHUTEIBHBIX HCTOYHUKOB,;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSTUWHBIN anmapar HM3y4aemoro pasjena (U3MKH U COIpPOBOXKAAThH
BBICTYIUICHHE TIpE3eHTalel ¢ Y4éTOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypchl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 o - 2
vISHKa T HayKa 6 HpHpoae https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCICHE BEHHHHAL https://m.edso0.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MTO3HAHUS httos://m.edsoo.ru/7f416194
Hroro 1o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BeleCTBA
bu6nmoreka [JOK
2.1 C 1
TposHHE Bellectra https://m.eds00.ru/7f416194
99 JIBr>KeHUEe U B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHEIC COCTORHIA BeIectra https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHH4ecKoe OBIKEHIE 3 nbsmorexa LO

https://m.edsoo.ru/7f416194
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bubmuorexa [JOK
32 HHepuus, Macca, IwoTHOCT 4 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
33 Cuma. Bupt cun 14 2 https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMHU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOChepHOe AaBICHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE . 3 bu6mmoreka [IOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorekxa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CRAHMHCCRAT SHEph https://m.edso00.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pgen 1. TensioBbIe IBJICHUSA
. bubmuorexa [JOK
1.1 7
CTpocHHe 1 CBOHCTBA BeLLCCTB https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21
SIDIOBHIE HPOHECCHl 3 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHUSA
51 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 i 7 20 3
OCTOSHHRIH SCKTPHACCIHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1
3 ATHITTHBIC ABIICHILT 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 SUIEKTPOMATHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 8
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne ni/mt P Konrpoasubie | Ipakruueckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubnunoreka LIOK
' OINCaHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B I 20 1
SAUMOACHCTBIC T https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3 10 1
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Paznen 2. Mexanudeckne KoJ1e0aHus U BOJIHBI
bu6nmorexa LIOK
2.1 M o 7 1
CXAHITICCIUE KOTEOANHA https://m.edsoo.ru/7f41a4a6
bubanoreka LIOK
2.2 M .3 8 1
CXAHITICCIHUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3jnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHUTHOE TOJIE U 5 0 bu6muoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeToBbBIE SIBJIEHHS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 1 bubnmorera LHOK

https://m.edsoo.ru/7f41a4a6
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bu6nmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 1 https://m.edsoo.ru/7fA1a4a6
bu6nmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 https://m.edsoo.ru/7fA1a4a6
Hroro mo pazueny 15
Pa3gen 5. KBanToBbIe iBJICHUSA
bubnunoreka LIOK
A nu 4 1
5 CIIyCKaHHE U TOTJIOIEHHE CBETa aTOMOM httos://m.edsoo.ru/7fA1a4a6
bubnunoreka LIOK
52 (TpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 bubmuoreka [IOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuectBo yacos Hdara DJIeKTpOHHbIe HU(POBLIE
Ne i/ Tema Ypoka Ko]—[Tpo,m,}[ HpaKTI/I‘IGCKI/I u3lyue OﬁpaSOBaTe.}Ibele
Beero ble padoThI e padoThbI HUS pecypchl
1 ®du3uka — Hayka o npupozne. AsneHus 1
HPUPO/IbI
2 DuznyecKue sIBICHUs
®uznyeckue BEJIMYUHBI U UX U3MEPEHHE 1
Vpok-uccnenosanue "M3mepenue
4 TEMIIEpaTyphl IIPU IIOMOIIH KHJIKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl"
CraproBasi KOHTpPOJIbHAs padora. MeToxbl
5 HAY4YHOTO no3HaHus. Onucanue Gpunyeckux 1 bubmmorexa LIOK
o . https://m.edsoo.ru/ff09f72a
ABJICHUH C IIOMOILBIO MOAENEN
AHaJn3 CTapTOBON KOHTPOJILHOM PabOTHI.
Ypok-uccnenosanue "[IpoBepka runoTessr:
6 JAJIBHOCTB MOJETA NIapUKa, MyIEHHOTO 1
TOPU30HTANIBHO, TEM O0JIblIe, YeM OoJble
BbICOTA ITycKa"
7 Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOLINE 1 bubnnoreka [JOK
JHUCKPETHOE CTPOCHHUE BELIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMIKEeHHE YacTHIl BEIISCTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoanne «OMBITHI 10 HAOIIOACHUIO 1 1
TEIUIOBOTO PACUIMPEHUS Ta30B)
10 ArperaTHble COCTOSIHHSI BEIIECTBA 1
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Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJBI.

bubmuoreka [JOK

11 O6o06menue mo pazaeny «lleppoHayanbHbIC https://m.edsoo.ru/ff0a0378
CBEICHMSI O CTPOCHHH BEILECTBA
12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe 1 bubnunoreka [HOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CKopocT®. EAMHHLL CKOPOCTH https://m.edsogru/ff0a079c
14 Pacuer nmytu 1 BpeMeHU IBUKECHUSA bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ngg;;f;igﬁ?mmm
16 [TnoTHOCTH BemiecTBa. Pacuer Macchl u 00beMa bu6mmoreka [IOK
T€Ja 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTH TBEPOTO TEJay
18 Pemenue 3agau nmo teme "IL10THOCTH bu6mmoreka [IOK
BelecTna” https://m.edsoo.ru/ff0al123c
19 Cuia Kak XapaKTepUCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH pacTsDKeHHS (e opmarim)
MPYKUHBI OT TIPHIIOKCHHOW CHITBI»
21 SBnenue tarorenus. Cuna TsHKECTH
CBs13b MEX1y CUJION TSKECTH U MAacCOM Tena.
22 Bec tema. Pemenne 3aaa4g o teme "Cuita bubmmorexa LOK
" https://m.edsoo.ru/ff0a1778
TSKECTH
93 Cwita TSKeCTH Ha ApYIruX IJIaHeTax. bubnmoreka [JOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenne cui. JluHamomeTp bubmmorexa [JOK

https://m.edsoo.ru/ff0al8cc
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bubmuorexa [JOK

23 Bec tema. Hepecomocts https://m.edso0.ru/ff0al778

26 CiioxeHue AByX CUJl, HAIPABIECHHBIX 110 OJTHON bubmmoreka [JOK
npsiMoid. PaBHOIEHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agau no reme "PaBHonelicTBytOMIAs
cun"

28 Cuna tpenus u e€ Buapl. Tpenue B ipupojae u bubmuorexa [JOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT bubnuorexa [JOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS TTOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJIEUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «Fpa(bnqecfoe n300pakeHue cuny, «CUiby, bubmmorexa [JOK

. https://m.edsoo.ru/ff0alde0
«PaBHOEHUCTBYIOIIAS CUID»
[ToBTOpenue no teme: «MexaHuueckoe
32 IBIKeHuey», «Macca, INIOTHOCTLY, «Bec Temay,
«I"padunueckoe nzobpakenue cuin», «CHITbI

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bu6mmorexa [IOK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrierue ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a OT bu6mmorexa [IOK

34 .
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHust TBEPABIMHU TEIAMH, bubmuorexa [JOK
SKUIKOCTSIMU M ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
JlaBineHue B )XKUAKOCTH U ra3e, BbI3BAaHHOE bubmuorexa [JOK

36 .

JIEUCTBUEM CHIIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenwne 3agau mo teme «JlaBinenue B bubmuorexa [JOK

JKAIKOCTH U rase. 3akoH Ilackaisy

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

38 Cooduaroriecs cocyibt https://m.eds00.ru/ff0a2970
39 ['uapaBnuyeckuii nmpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiIHeBO )KUAKOCTHBINA HAcOC
41 ATtmochepa 3eMiIH U IpUIHUHBL e bubmumoreka [IOK
CyILLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnnoreka [JOK
42 Bec Bozmyxa. AtmocepHoe naBiieHne httos://m.e dsogrou /F0a2b5a
43 N3mepenue armocdeproro gaieHus. OnbiT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTrO JaBICHUS OT bubnnoreka [JOK
BBICOTBI HaJ] YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe 1aBieHue bubnnoreka [JOK
Ha Pa3IM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme " AtmochepHoe
nasieHue"
47 JlelicTBrE )KUJIKOCTH M ra3a Ha MOTPYKEHHOE B bubnuotexa [JOK
HUX TeJlo. ApXUMeI0Ba CUa https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BBITaJI'I)KI/IBEIOIIIeF;I CHIIBI, ﬂeifcgy}omeﬁ Ha bubmmorexa LOK
https://m.edsoo.ru/ff0a33fc
TEJI0, OTPY>KEHHOE B KUJKOCTbH)
JlaGopaTopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca TeJla B BOJIE bu6mmorexa [IOK
0T 00BbEMA OTPYKEHHOMN B KUIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
Tena»
50 [1naBanue Ten bubmmorexa [TOK

https://m.edsoo.ru/ff0a3a96
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"KoHcTpynpoBaHue apeomeTpa Win

51 KOHCTPYUPOBAHUE JIOJIKH U OIIPEEIICHHE €€
rpy3onoabéMHoOCTH"
Pemienue 3amgau no remam: «llinaBanue cyos.
52 BosnyxomnaBanuey, «/laBienue TBepIbIX Te, bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
JKUJKOCTEN U Ta30B»
53 [ToBTOpenue no teme «JlaBneHue TBEPABIX TEIL,
JKUJIKOCTEH U Ta30B»
bubmuorexa [JOK
>4 Mexanurieckas pagora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
> MortroCTs. EpHuttel MOIMHOCTH https://m.edsoo.ru/ff0a3f82
56 Vpok-uccienopanue "Pacuét MOIIHOCTH,
pa3BUBaeMoi IpH MoabEME 10 JecTHULE"
57 IIpocTeie Mmexanu3Mmsbl. Peryar. PaBHoBecue cun
Ha pblyare
Prruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopaTtopHast pabota «HMcciaenoBanue bubmorexa HOK
N https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pbIyara
59 Pemenue 3amau mo reme «YciaoBUsI paBHOBECHS bubnnoreka [JOK
ppraara» https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTeust
60 Mexanusma. Jlaboparopnas pabota
«M3mepenne KII/[ HaKI0HHOM MIIOCKOCTH»
61 Pemrenne 3agau o teme "Pabota, MOIITHOCTD, bu6mmorexa [IOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprus. Kunetnueckas u bubnmoreka [JOK
MOTCHIIHAIBHAS SHEPTHUS https://m.edsoo.ru/ff0a4252
. bubnmoreka [JOK
63 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUN

https://m.edsoo.ru/ff0a4360
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64

65

YPpOK-3KCIIEPUMEHT IO TEME
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE
M3MEHEHHUs KUHETUYECKOW U OTEHIIUAIbHOMN
SHEPruM MPU CKATHIBAHUU TeJa M0 HAKIOHHOU
IJIOCKOCTH"

[ToBTopenue no reme «PaboTa 1 MOUTHOCTD.
DHeprus»

66

HUTorosasi KOHTpPOJILHAsI padoTa B paMKax
MPOMEKYTOYHOM aTTecTauMu. Pe3epBHbIN
ypok. PaboTa ¢ Tekctamu 1o teme
"Mexanuyeckoe ABuxeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

AHanau3 UTOroBOM KOHTPOJIbHOM paboThI B
paMKax NpOMEKYTOYHON aTTeCTALUU.
PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme
"PaboTa. MomtHocTs. DHeprus"

OBHIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

68
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8 KUIACC

KounuecTBo yacos Jara DJIEKTPOHHBIE
Ne i/ Tema ypoka Beero KonTpobH IIpakTHyeckn  H3YYeH uudposbie
ple padoThl € padoTbI ust oOpa3oBare/bHbIE
pecypcbl
OcHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mogenu TBEPIOTO, )KUJIKOTO M Ta3000pa3HOTO 1 bu6nmorexa LIOK
COCTOSIHMI BEIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIeCTBAa HA OCHOBE 1
MOJIO’KEHUN MOJIEKYJIIPHO-KMHETUYECKOM
Teopuun
bu6nunorexa LIOK
5 Kpucrannuueckue u amopHbIe Tena 1 https://m.edsoo.ru/Ff0a5800
Bxoanasi koHTpOaBbHAs pabdoTa. CMaunBaHUE U Bu6moreka [OK
6 KalIsIpHOCTh. [I0BEpXHOCTHOE HATSKEHNE 1 1 https://m.edso00.ru/ff0a5530
7 AHaiu3 BXOJHON KOHTPOJILHOM pabOTHI. 1 bubmuoreka [JOK
TeroBoe paclIMpeHne U CoKaTue https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TeMIeparypsl O 1
CKOPOCTBIO TEIIOBOTO IBUYKEHUS YaCTHUI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1 bubmuoreka [IOK
BHYTPEHHEHN HEPrun https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 buGnuorexa [IOK

https://m.edsoo.ru/ff0a6412
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Ypoxk-koudepenuus "[IpakTuueckoe

11 HCIIOJIb30BaHUE TEIIOBBIX CBOWCTB BEIIECTB U bubmmorexa LIOK
https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJIIX dHEProcOepekeHus "
12 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBuenue TeroBoro 6ananca. TemmooOMeH u bubnmnoreka HOK
TEIIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas padota "HcciaenoBanue
14 }IBJ'IeIfI/IH Tznn0§6MeHa pu CMIe[LuI/IBaHI/H/I bubmmorexa [JOK
N . " https://m.edso0.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BOABI
Pacuer konmuvecTBa TEIUIOTHI, HEOOXOUMOTO
15 JUIsl HAaTpEBaHMsI TeJla U BBIACIIIEMOr0 UM MPHU
OXJIQKICHUU
16 OxcrniepemenT "OmnpeneneHue yaenbHou bubnnorexa [JOK
TEIUIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 InaBnenue n 0TBEp/IEBaHNE KPUCTATUTMUECKHUX bubmuoreka [IOK
Tell. Y aenbHas TeIUIoTa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTtopHast pabota "Onpezaenenue bubnmnorexa [JOK
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
bu6nunorexa LIOK
20 [TapooOpa3oBanue u KoHAeHCanus. Vcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bubmuoreka [IOK
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO JTaBJICHHS
BrnaxnocTs Bo3ayXa. Ha60pan)pHa51 pabota BuGmorexa [IOK
22 "OnpezaeneHre OTHOCUTENbHOM BIaKHOCTH

BO3ayxa"

https://m.edsoo.ru/ff0a7628
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Pemenne 3amaq Ha OMpeCACIICHUEC BJIAXKXKHOCTU

23
BO3/yXa
[TpuHIMTIBI PaOOTHI TETIOBBIX ABUTATENEH.

24 [TapoBas TypOuna. /[Burarensb BHYTPEHHETO
CrOpaHus

o5 KIIJI rennoBoro aeuraress. TemnaoBeie bubmuorexa [JOK
JIBUTATENIH U 3aLIATA OKPYXKAKOLIEH CPEIbI https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHHMsI U MPEBPALCHHS SHEPTUU B
TEIUIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

27 "TemioBble siBJIeHUS. VI3MeHeHne arperaTHbIX bubmmorexa LIOK
COCTOSHHH BelecTra" https://m.edso0.ru/ff0a83f2

28 IToBTOpenue no teme "TenoBbie BJICHUS. bubnnorexa [JOK
M3meneHue arperaTHbIX COCTOSIHUM BemecTBa" https://m.edsoo.ru/ff0a86ae

29 Onexrpuszanus Tei. J[Ba poja dJIeKTpUUECKUX
3aps0B

30 VYpok-uccnenoBanue "IneKTprU3aIus TNl
MHAYKIIMEW U IPU CONPUKOCHOBEHUN"

31 B3aumoneiicTBue 3apsKeHHBIX TEIl. 3aKOH bubmuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpuueckoe nojie. HampspkeHHOCTD BuGmrorexa LOK

32 aneKTpudeckoro nost. [puHmun

. https://m.edsoo.ru/ff0a8a0a
CYINIEPIO3ULNH IIEKTPUUECKUX TTOJIEH
33 Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHne aTomMa

34 [TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubmuoreka [IOK

SJICKTPUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc
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DNEKTPUYECKUN TOK, YCIIOBUS €TI0

bubnunoreka LIOK

36 cyiecTBoBaHus. ICTOUHUKH 3JIEKTPUUECKOTO
Y P https://m.edsoo.ru/ff0a95a4
TOKa
37 JleHicTBUS 2JIEKTPHUICCKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIEKTPUYECKOTO OISl HA TPOBOAHUKH U
JIADTICKTPUKH"
39 DIIEKTPUUYECKHI TOK B METAILJIAX, )KUJIKOCTAX U bubnnorexa [JOK
raszax https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKas Lemb U €€ COCTaBHbIC YaCcTH
41 Cuna toka. JlaboparopHas pabora "V3mepenue bubmmoreka [JOK
U PEryJIupoBaHuE CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HanpspkeHue. BonbTmerp.
42 JlaboparopHas padota "M3mepenue u brbmmorexa [IOK
PaTOpHazi p P https://m.edsoo.ru/ff0a9e14
PETYJIHPOBAHKE HATIPSHKCHUS
43 ConpoTHBieHUE NPOBOAHUKA. Y AEIBHOE bubnmnorexa [JOK
COIIPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
3aBUCHMOCTD 3JIEKTPUIECKOTO COPOTHBIICHUS
44 MPOBOJHMKA OT €T0 JJIUHBI, TUIOIIA U brbmmorexa LIOK
P ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEUEHUs U MaTepualia
45 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHHUS. bubnmnoreka [JOK
3akon Oma aJ1g y9acTka 1enu https://m.edsoo.ru/ff0aad44a
JlaboparopHas pabota "Hccrnenoanue
46 3aBUCUMOCTH CUJIBI TOKa, UAYIIETO Yepe3 bubnmnorexa [JOK
pEe3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3uctope”
47 [TocnenoBarensHOE U apaieIbHOE

COCAMHCHUA MTPOBOAHHUKOB
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JlaboparopHuas paboTta "IIpoBepka npaBuia
CJIO’KEHUS HAIPSDKEHUH TIPU

bubnunoreka LIOK

48
MOCJIE0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGoparopHas pabota "IIpoBepka npaBuia s
49 CHJIBI TOKA NP NapajyIeIbHOM COSAMHEHUN bubmmorexa [JOK
”p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3amau Ha mpumeHenue 3akona Oma bubnnorexa [JOK
JUISL Pa3JIMYHOTO COEAMHEHUS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHuas padota "Onpeneneaue padboOThI bubmmoreka [JOK
Y MOUIHOCTH 3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTpUUECKHE e U MOTPEOUTENN
53 JIEKTPUIECKO dHEpruu B ObITY. KopoTkoe bubmmorexa [IOK
P P Y- Rop https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "OnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tea U bubmuoreka [IOK
uX B3auMojiercTBus. [locTosTHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUIN TOK"
[ToBTOpeHnue no treme "IneKTpUUECKHUE 3apsibl.
55 3apsKeHHBIE Tella M UX B3aUMOICHCTBUS bubmmorexa [IOK
P N . " ' https://m.edsoo.ru/ff0abea8
[ToCTOSITHHBIN SEKTPUUECKUN TOK
56 [TocTosiHHBIE MAarHUTHI, KX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3ydenue nonen bubnmnoreka [JOK
MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnautHoe nosie. MarHuTHOE 1ojie 3eMIIH 1 bubnuorexa [JOK

€ro 3Ha4YCHHUEC JId )KM3HHU Ha 3emite

https://m.edsoo.ru/ff0acOba
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59

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUUECKOro Toka MarHuTHoe mnose
KaTyLIKU C TOKOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0acld?

60

[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE.
"N3yuenue neiCTBUS MATHUTHOTO TOJISI HA
IIPOBOJHMK C TOKOM"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DIEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.
Hcnonp3oBaHne 31eKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas padota "KoHCTpyrpoBaHue U
u3ydeHue paboThl dNEKTpoABUTATENA"

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac86c

62

63

64

Onpitel ®apanes. 3aKOH NEKTPOMArHUTHOM
uHaykuuu. [Ipasumno Jlenna

Onekrporenepatop. CriocoObl MOTyYeHUS
3JIEKTPUYECKON IHEPTUU. DJIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DJIeKTpUUECKNE U MAarHUTHBIE SIBJICHUS"

65

66

67

[ToBTOpEeHue no Teme "DaeKkTpUuecKrue U
MarHuTHBIC SIBJICHHS"
HTorosasi KOHTpPOJIbHAsI padoTa B paMKax
MPOMEKYTOYHOM aTTecTauMu. Pe3epBHbIN
ypok. Pabota ¢ Tekcramu o Teme "TernoBbie
ABJICHUS"

AHaJIN3 UTOTOBOM KOHTPOJILHOW PabOTHI B
paMKax MpOMEKYTOYHOM aTTeCTalUu.
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
"IToCTOAHHBIN NEKTPUUECKUN TOK"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmorexa [IOK
https://m.edsoo.ru/ff0accse

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
"MarHuTHbI€ SIBICHUS"



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

OBILIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68
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9 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 Mexannueckoe ABuxkeHue. MartepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOIO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1 bubamorexa LOK
P P https://m.edsoo.ru/ff0ad19a
HepaBaoMepHOe npsaMoIHHEeHOe
4 JaBrxkeHue. CpeqHss 1 MTHOBEHHAsI 1
CKOPOCTh
Bxoanasi kKOHTpoJIbHas1 padoTa.
5 [MpsiMonuHEHOE PAaBHOYCKOPEHHOE 1 bubmuorexa TIOK
ABIKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
AHanM3 BXOJHOW KOHTPOJIBHOUM paboTHI.
CKopocCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHUS. ['paduk 1
CKOPOCTH
JIaGopartopHas pabota "Onpenenenue
7 CKO peHI/ISII) Ten'f npu aBHOpCKO €HHOM 1 1 bubmmorexa [JOK
YEKOP PP . YErop " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH
8 Coboanoe nagenue ten. OnbiTel ['anunes 1



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

PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.

9 [Tepuon u yactora obpamienus. JlnneiHnas buGnnorexa LIOK
https://m.edsoo.ru/ff0ael76
U YIJIOBasi CKOPOCTH
10 LenTpocTpeMuTenbHOE yCKOPEHUE
. bubnnoreka [HOK
11 [Iepssbiit 3axk0oH HproTona. BekTop cuisl https://m.e dsogru /£1086612
12 Bropoii 3akon HeroToHa. bubnnoreka [JOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HetoTtona. Cynepnozunus bubnuorexa [JOK
cul https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnnoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocri. 3akon 'yka Eggg;;?:;(;gﬁ}:mecaz
16 Pemenue 3agau no reme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «Onpeznenenue bubnnorexka [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnorexka [JOK
18 Cuna Tpetiis https://m.edsogru/fanﬁSS
bubnnorexka [JOK
19 Pemenue 3agau no reme «Cuiia TpeHuUsD» httos://m.e dsogru /F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [HOK
KO3 PHIIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenne 3agad mo reme "3aK0HBI bu6mmorexa [IOK

Herorona. Cuna ynpyroctu. Cuna tpeHus"

https://m.edsoo.ru/ff0afb8e



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

Cua TSHKeCTH U 3aK0H BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO BuGmnorexa LIOK
’ P A https://m.edsoo.ru/ff0af044
naJIcHUus
Ypok-koHdpepenuus "/[Bmxenue ten
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTuku"
24 Pemenue 3agau no reme "Cuia TSHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHu4ECKasi CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOYKHU.
26 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe bubnuorexa [JOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHus
27 MowmeHT cuisl. LeHTp TsKECTH
28 Pemenue 3aga4 mo reme "MOMEHT CHUJIBI. bu6mmoreka [IOK
Lentp TsxeCcTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHn4eCcKoe IBIKEHHE bubnmorexa LIOK
. | ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
30 [ToBTOpenue no teme "MexaHudeckoe bubnuoreka [IOK
nBmkenne. Bzanmoneiicteue ten"” https://m.edsoo.ru/ff0b06ec
Nmnynee Tena. Umnynbse cuiiel. 3aKoH
31 COXpaHEHHUsI UMITYJIbca. YTIPYroe u bubmorexa LIOK
p Y o 24 https://m.edsoo.ru/ffOb07fa
HEYNPYTroe B3auMOICHCTBHE
32 Pemenue 3agau no reme "3akoH bubnmuorexa [JOK

COXpaHEHHUs uMItyabca'

https://m.edsoo.ru/ff0b096¢c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

Ypoxk-koudepenuus "PeakTuBHoE

33 JIBUKEHUE B PUPOJIC U TEXHUKE"
bubmuoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTh httos://m.edsoo.ru/ffob0ag4
35 Pabota cuiibl TSXKECTH, CHIIBI YIIPYTOCTH U bubnnoreka [HOK
CUJIBbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TPU PABHOMEPHOM
JBUKCHHUH TEJIa 110 TOPU30HTATBHON
MTOBEPXHOCTI
37 Cas3b sHepruu u padoTsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKOU DHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 W3ydeHne 3aKOHa COXPaHEHUS SHEPTUU bubmmorexa [TOK
https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE B €TO bu6nmoreka [JOK
XapaKTEePUCTUKH https://m.edsoo0.ru/ff0b1858
4 3aryxaromue Kojaebanus. BeiHykeHHbIe bubnmuorexa [JOK
Kosiebanus1. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTn4ecKuil U Npy>KUHHBINA
MasiTHUKA
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoaa KoaebaHui oT KEeCTKOCTH bubnmorexa [IOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 [IpeBpaieHue 3HEPTUN IPU MEXAHHUECKUX

KOJIEOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U IEpUOJIa KoJIeOaHMit
NPYKUHHOTO MasITHUKa

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

47

JlaGoparopnas pabota «IIpoBepka
HE3aBUCHMOCTHU NIEproJia KoJaeOaHmi
rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChI
rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue Boiabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJHBI

Ypok-koHpepenmus "MexaHuyeckue
BOJIHBI B TBEpOM Tene. CelicMuueckue
BOJIHBI"

3ByK. PacnipocTpaneHnue u oTpakeHue
3BYyKa

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

o1

VYpoxk-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPaHCHHS.
Mexanuueckue KoaebaHus 1 BOJIHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

[ToBTOpeHme Mo Teme "3aKoHBI

coxpaHeHus. MexaHndeckue Koje0aHus u

BOJIHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNIeKTPOMArHuTHOE TOJIE.

bubmuoreka [JOK

56
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubnmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH /111 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsi3n"
VYpok-uccnenosanue "M3yuenne cBOCTB
59 3J1peKT OMAarHUTHBIX BonHy(l:I MTOMOIIIBIO bubamorexa LOK
P | https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TeledoHa
60 Pemienue 3amau Ha onpeeeHNe 4acTOTHI
Y JUTUHBI JJICKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.
61 Cko Or()JTL CBETa Bonll:ofa)me CBOWCTBa bubmmorexa [TOK
p ' https://m.eds0o.ru/ffob31d0
cBeTa
Hcrounvku ceera. IIpsamonuneitHoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
pactipoctp ' hitps://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHUsI cBeTa. 3epKaJa.
63 Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA bubmmorexa [OK
P https://m.edsoo.ru/ff0b38c4
OTpaKeHHsI CBETa
64 [Tpenomiienue cBeTa. 3aKOH MPEITOMIICHUS bubnnorexka [HOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
65 HCHOHLSOBZ;F{I;)/IG nonHorpo BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYECKHUX CBETOBOIAX
66 JlaGopatopHas pabota "HccnenoBanue

3aBUCUMOCTH yIJIa MPEJIOMIICHUS



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

CBCTOBOI'O JIy4a OT yTIJjia MaJICHUA Ha

rpasuiie "BO3ayX-CTEKJIO0

Ypok-koHpepennus "Vcnons3oBanne

67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
68 Jlua3el. OnTUdeckas cuiia JIMH3bI bubmorexa LHOK
https://m.edsoo.ru/ffOb3f2c
. bubmuorexa [JOK
69 [TocTpoenne N300paXKeHUH B IMH3AX
P P https://m.edsoo.ru/ffOb444a
JlaboparopHas padota "Onpenenenue
70 Q)OKyIC)HOFE paCSTOSIHI/ISI U OII)ITI/I‘IGCKOfI bubmmorexa [JOK
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI
71 Ypok-koHpepenmus "OnTuueckue bubnmnoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bu6nmoreka [JOK
72 I'na3 xak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koHdepenuus "JleexTs 3peHus.
Kak coxpanuts 3peHue”
Pa3znosxenue Genoro cBeTa B CIEKTP. Eu6 OK
74 Omneitel HetoToHa. CriokeHue nosmotexa I
https://m.edsoo.ru/ff0c0f4c
CIEKTPaJIbHBIX LIBETOB. [{ucnepcus cBera
JlaGopaTtopHnas pabota "OMBITHI 11O
75 pa3NIoKEHUIO OEI0T0 CBETa B CIIEKTP U bubnuorexa [JOK
BOCHIPUATHIO IIBETA NMPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
VYpoxk-npaktukym "BosHOBBIE CBOMCTBA
76 CBeTa: IucIiepcusi, HTephepeHIus 1

nudpakmms"”



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

OmnwiTel Pe3epdopaa v uranerapHas

bubmuoreka [JOK

" MOJIEJIL aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Moaens atroma bopa
79 Hcnyckanue U MoriionieHue CBeTa aTOMOM. bubnmoreka [JOK
KBantbl. JInHeyaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HalroieHne CrieKTpoB bubnmoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [JOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [JOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
bubnmnoreka [JOK
83 PannoakTuBHBIC IpeBparieHus. M30Tormb httos://m.e dsogru /foclald
84 Pemenue 3amnau no reme: "PannoakTuBHBIE bubnnoreka [JOK
peBpalicHus " https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypoxk-koH(pepennus "PagunoakTuBHbIC
86 I/ILS'Iy‘IeHI/I:[b BI;'IpI/IIIPOI[e, MHCJII/IIII/IHG, bubmmorexa [JOK
rexie” https://m.edso0.ru/ff0c2126
87 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsI0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI3u aTOMHBIX siaep. CBs3b bubnmuorexa [JOK
MacChl U DHEPTUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cuHTe3a v eneHus saaep. bubnmoreka [JOK

Wcrounnku sneprun ConHua u 3BE311

https://m.edsoo.ru/ff0c1e88



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
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

Ypok-koHpepenuus "SnepHas sHepreTUKa.

91 JlelicTBUA palOaKTUBHBIX U3JIYYEHUM Ha
JKUBBIE OpraHu3Mbl"

[ToxroroBka K KOHTPOJILHOU paboTe MO

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmumoreka [IOK
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

[ToBTOpeHnue no Teme "IIEKTPOMAarHUTHOE

93 noJe. DJIeKTPOMAarHUTHBIC BOJHBI.
KBanrtoBeie siBneHus"

94 [ToBTOpeHue, 06001IeHNE IO KYpCY bubnnoreka [JOK
"Bzaumonencraue tea" https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600IeHNE. Permenue

95 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe bubnuorexa LIOK
ﬁ) " https://m.edso0.ru/ff0c2572

TerutoBble mpoueccsl
[ToBTOpenue, 0606meHue. Pemenue
bu6mmoreka [IOK

96 pacYeTHBIX U KaYeCTBEHHBIX 33/J1a4 110 TEME

. o https://m.edsoo.ru/ff0c2a22
KIIJ] TenioBEIX ABUTATEICH
[ToBTOpenue, 0606meHue. Pemenue

97 ACUETHBIX Y KAYEeCTBEHHBIX 33/1a4 110 TeMe Bubmmorexa LIOK

ﬁ) " https://m.edsoo.ru/ff0c2b30
KII/] anexTpoycTaHOBOK

08 [ToBTOpeHnue, 06001IeHNE IO KYpCY bubnmnoreka [JOK
"CBeToBbI€ sIBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, o6o0meHne. Padora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUS B bubmmorexa [OK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 Hrorosasi KOHTpOJIbHaAsI paboTa B bubnnoreka [HOK

paMKax NPOMeKYyTOYHOM aTTecTal|uM.

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

[ToBTopenue, 0600menue. Padora ¢
texcramu 1o teMe "Koiiebanusg u BoiHb!"

101

AHanau3 UTOroBOM KOHTPOJIbHOI paOoThI B
paMKax MpoMeXyTOYHOU aTTeCTallH.
[ToBTOpenue, 0600meHue. Pabora ¢
TekcTamMu 1o TeMe "CBeTOBBIC IBJICHUA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTropenue, 0600menune. Padora ¢
TekcTamu 1o Teme "KBaHToBas U sijepHast
¢uznka"

OBHIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

102

10



https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA
 Owusuka, 7 xmacc/ Ileppimkun A.B., OOmecTBo ¢ OrpaHHYEHHOM
oTBeTCTBEHHOCTBIO «/[PODAY»; AxmmonepHoe ob6OmecTBo «M3aaTenbCcTBO
«IIpocBenienue»
« ®usuka, 7 xnacc/ Ileppimkun A.B., OOmecTtBo ¢ orpaHu4eHHOU
OTBETCTBEHHOCTHIO «31aTeNbCTBO «DK3aMEH»
. ®dusuka, 7 knacc/ Ileppimkun W.M., MBanoB A.W., AkiuoHepHOe
00111eCTBO
«3narensctBo «IIpocBemenue»
» Ousmka, 8 kmacc/ Ileppimkua A.B., OOmecTBo ¢ orpaHuYeHHOMN
oTBeTCTBEHHOCThIO «/IPODAY»; AxumonepHoe o6mecTBo «M31aTenbCTBO
«IIpocsemenne»
. @uzuka, 8 kmacc/ Ileppimkua A.B., OOmecTBo ¢ oOrpaHuYeHHOMN
OTBETCTBEHHOCTHIO «M31aTENbCTBO «DK3aMEH»
. @uzuka, 8 knacc/ Ileppimikun W.M., MBanoB A.W., AkuuoHepHOE
00111eCTBO
«3narensctBo «IIpocBemienue»
e Ouzuka, 9 wmacc/ lleppimkun A.B., I'ythuk E.M., OO6miectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO
«3narensctBo «IIpocBemienue»
. Ouzuka, 9 kmnacc/ Ileppimkun A.B., OOmecTtBo ¢ orpaHuYeHHOMN
OTBETCTBEHHOCThIO «M31aTE€NbCTBO «DK3aMEH»
*  @usuka, 9 knacc/ [lepeimkud U.M., I'ytauk E.M., UBanoB A.W., [letpoBa
M.A., AkunonepHoe o6ectBo «M3natensctBo «IIpocsemnienue
dusuka: 7-i kmacc: 0a30BbI ypoBeHb: y4eOHHK, 7 kiacc/ Ilepbikun
UM,
NBanos A.U., Akiimonepnoe o6miectBo «M3marensctBo «lIpocBemenue»
» Gdusuka: 8-i knacc: 6a30BbIN ypoBeHb: yueOHUK, § kiacc/ [lepbimkun U.
M., UBanoB A. 1., AkitnonepHoe o61iectBo «M3narenbctBo «IIpocBenienue»
*  ®usuka: 9-i1 knacc: 6a30BbIM ypoBeHb: YyueOHUK, 9 knacc/ [leppimkun U.
M., I'yrauk E. M., UBanos A. U., IlerpoBa M. A., AkimoHepHO€ 00IIIECTBO
«M3parensctBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
1. ®usmka. 7 xmacc. Merogudeckoe mocooue. /./ A. B. Il€pbimkua. M.

Apoda.
2017



2. ®wusuka. 7 kinacc. Jlunaktudeckue matepuanisl. /./ A. B. I1éppimkun. M.
Hpoda. 2017

3. ®uzuka:7 kiacc: paboyast TETpab s ydaluxcs 0011eo0pa3oBaTeIbHbIX

opranuzanuii./ A. B. I1épeiukun. M. Ipoda. 2017

4. ®wusuka. 8 kimacc. Meroguueckoe mocodue./ A. B. [I€peimkun. M. Jlpoda.
2017

5. ®usuka. 8 knacc. Junaktuueckue matepuansl. /./ A. B. [1épbimkun. M.
Hpoda. 2017

5. Owusmka: § kiacc: pabodas TETpab IS yIaIUXCsl 0011e00pa3oBaTEIbHBIX

opranmzanuii./ A. B. II€permukun. M. [Ipoda. 2017

6. ®dusuka. 9 knacc. Meroaudeckoe nocodue./ A. B. [1épeimkun. M. Jlpoda.
2019

7. ®usuka. 9 knacc. Jlunaktudyeckue matepuanisl. /./ A. B. T1épeimkun. M.
Hpoda. 2019

8. ®wuzuka:9 kiacc: pabouast TETpab s y4aluxcs 0011eo0pa3oBaTeIbHbIX

opranuzauuii./ A. B. [1épeiukun. M. [Ipoda. 2019

10. B.1.JIykamuk. COopHuK 3a1ad 1o gusuke. 7-9 kinacc. M.: [Ipocserniennue,

2013.

11. A.B.Ilepsiukua COopHUK 3a1au no ¢usuke. 7-9 knacc. M: «Dk3amen»,

2013.

12. A.E.Mapon, E.A. Mapon Jlunakruueckue matepuansl. M: Jlpoda, 2014

13. O.1.I'pomueBa KontposbHbie U camocTOsATENbHBIE PaOOTHI TIO (hu3uke. M:

«Ok3ameny», 2013.

14. P.JI.MunbkoBa, Terpanp mis mabopaTopHbIX pabor mo ¢usmke. M:

«Ok3ameny, 2016.

15. A.B.YeGoTtapéra, Tectol mo ¢pusuke. M: «Ik3amen», 2013.

16. ®usuka: 3agaunuk: 9 — 11 ki1.: Yueb. mocodue njis odmeoopa3onar. yueo.

3aBeneHuil. — M.: Ilpoda, 1996. — 368 c.: un. — (3agaunuku «J[podni»).

17. ®usuka. Tectel. 7 — 9 kinaccel. Kabapaun O.®., OpnoB B.A. Yue6H. -

MeToj mocobue. — 4-e u3a., crepeorun. — M.: [Ipoda, 2000. — 96 c.: ni.

18. ®usnueckuii IKCIEPUMEHT B cpefHeit mkoe: Mexannka. MonexkynspHas

¢usuka. OnexrtpoauHamuka / Illaxmaes H.M., Ilunos B.®. — M.:

[Ipoceemenune, 1989. — 255 c.: wi. — (b-ka yuurens pusukn).

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
1.bubnauoteka — Bce no npeamery «duznkay. — Pexum goctyna:
http://www.proshkolu.ru



2.BuneoonsiThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru
3.Enunas kouiekius nu@poBbIX 00pa3oBaTesbHbIX peCypcoB. — Pexum
nocryma: http://school-collection.edu.ru

4 MaTepecHple MaTEpHAIBI K ypOKaM (PU3UKH 1O TEMaM; TeCThI 10 TEMaM;
HarJsIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. [ludpossie oOpa3oBaTenbHBIC pecypchl. — PexxuMm qoctyma:
http://www.openclass.ru

6. DOnextpoHHbIe yueOHUKH MO (uzuke. — Pexxum pocryna:
http://www.fizika.ru

7. http://www.phisicon.ru -Hoseiimire pa3padOTKH B 00JIaCTH IIPOrPaMMHBIX
Mojenen s uccienoBaHust ¢uznueckux spieHuil. Ilociennsisi Bepcus
BKJIIOYAET B c€0s1 DJIEKTPOHHBIN YUeOHUK 0 BCEM pa3jiesiaM IIKOJIBLHOTO Kypca
busuku, 6onee 400TectoB, okoiao 100 THMOBBIX 3a7a4 ¢ pelIeHUsIMHU, OoJiee
50 UHTEPAKTUBHBIX KOMIBIOTEPHBIX IKCIICPUMEHTOB.

8. http://www.college.ru -  OTKpBITBIH  KOJJIEIK  pacCydTaH  Ha
JMCTAHIIMOHHOE 00yUYE€HHE IIKOJIBHUKOB 10 PAY IPEAMETOB, B TOM YHUCJIE 110
¢usnke u actpoHoMur. OTKPBITHIN KoJuleaK coaepxxut oosee 2000 TecToB 1o
pa3IMYHBIM TMIpeaMeTaM, 0030pbl yueOHbIx MHTepHET-pecypcoB, MuTepHeT-
y4eOHMKM W  HMHTEpakTUBHbIe  Mojenu.  Paszpaborana  cucrtema
CaMOTECTHUPOBAaHUSI C WHIWBHUIYyAJIbHOW ajanTaiyel TeCTOB K 3ampocam
YUYEHHUKOB. YUUTEIh HANUACT 3/16Ch METOJIUYECKHUE MaTepUaIbl, COOOIICHHUS 110
OOMEHY OMBITOM HCIOJIb30BAHUS YYEOHBIX KOMIBIOTEPHBIX MpPOrpaMM B
IKoJie, 0030p 00pa3zoBaTEIbHBIX PECYPCOB

9. http://www.vscholl.ru - "BuptyanpHas mkosna Kupumia u Medoaus". Ha
cepBepe umeroTes kypeol "MuTepaktuBHas guszuka" qis 7-11 kmaccoB. OHu
colepkaT ypPOKH C TIOJHBIMA KOMMEHTApUSMHU U  KPACOUYHBIMU
WUTIOCTPALUSMH, UCTOPUUYECKUE CIIPABKU 00 YUCHBIX. YTIPaXKHEHUS 110 BCEM
TeMaM, BUPTYaJIbHbIN K3aMeH, CIIPABOYHUK, 3aHUMATENIbHYIO0 HH(POPMAIIUIO.
MHoro MaTepuayioB Juisl yYUTENeH, poauTescii, aOUTyprueHTOB.

10. http://www.school/edu.ru/int - PazpaboTku 1o MIKOJIHOMY Kypcy (pHU3HKH
NHcTruTyTa HOBBIX TEXHOJIOTMM B 0Opa30BaHHWM, OMUCAHUS M JIEMOBEPCUU
nporpamMmHbIX makeToB "JKusas ¢puzuka", "Uzyuaem neuxenue", "KpoccBop
no ¢gusuke".

11. http://www/machaon/ru/atomsec  -koMmblOTEpHBIH  Kypc "ATOMHas
AHEpreTrKa u ee 6e30MacHoOCTh' U O0UIEAOCTYTHAS CUCTEMA KOHTPOJISl 3HAHUM
O sy IPEIMETOB.

12. http://lwww/cacedu/unibel.by/Partner/bspu/pilogic/links/htm - Paznuunbie
pecypchl MO IIKOJbHOW (U3MKEe MOXKHO HaTh Ha caite benopycckoro
yHuBepcuteTa "®@usnka B mkosne. Crnucok pecypcoB'. Ha atoMm ke cepBepe
noctynHa 6a3a gaHHbBIX "AkTuBHas Qusuka" mo ¢usuke 7-11 kmaccos. baza
3HAHWHM BKJIIOYaeT HAOOp KOMMBIOTEPHBIX ()ParMeHTOB, KOTOPHIE MOXKHO



BKJIIOYATh B COCTaB ypokoB. Beero pazpadorano 6onee 600 3ananuiicutyaiuil.

Kaxnoe 3aganue npumepHo B 10 Bapuantax. ConepkaHuUE€ U CIHOKHOCTD

3aJIaHA COOTBETCTBYET YUCOHUKAM IS CPEIHEH K0T . JIJIs KaXK0ro Kitacca

npemnaraetcs mo 10-15 pparmenTon. TumoBoit ciienapuii paccuntan Ha 15-20

MUH paboTel ywamerocs u cojepxkur 10-12  3agaHuil. 13.

www/bitpro.aha.ru/catalog/psisics.html - xatanoru yaeOHBIX KOMITBIOTEPHBIX

porpamm mno (pusuke .

14. http://lwww/1c/ru/repetitor - oOyuarompe mporpaMmmbl 1O  (HU3HKE,

BKJIIOYAIOIINE YUeOHUK, 3a/Ia4HUK, CIIPABOYHHUK 10 BCEM pa3jiesiaM IIKOJIbHON

busuku u cogepxkut 70 nHTepaKkTUBHBIX Mojenel. bonee 900 cTpanul TekcTa,

okos10 300 TecToB M 3a7a4 C pa300pOM pEIICHUH.

15. http://rostest.runnet/ru ,http://prenit/ssu/runnet/ru -  wHTEpakTHBHOE

IIEHTPJIM30BaHHOE TecTupoBanue 1o ¢pusuke ( 1997 - 1999 rona).

16. http://www.niif.spb.su, http://www.pcis.msu.su - gaHHbIE O HOBEHIIHX

HalpaBJeHUsAX B (U3MKE MOXKHO MOIyyuTh Ha cepBepax HUUM ¢uzuxu

[Terepbypra u pusuyeckoro daxkynsrera MI'Y.

17. http://gatewa.psic.msu.su - "3agaunuk adbutypuenrta 97" -3agauauk MI'Y.

18. http://www.Halyava.ru - Meroaudyeckue Marepuajibl IO IIKOJIbHBIM

npeaMeTam, BKIrovas GU3HKY.

19. Hayuno-texuuueckass wunopmarusi(HTHU). Cep. 1. Opranuzaunus u

MeToauka napopmaronHoi padotsl / BUHUTU (x)www.viniti.ru

20. Hayuno-texanueckas uapopmarus (HTU). Cep. 2. Uapopmanmonubie

nporieccel U cuctembl / BUHUTU (sx)www.viniti.ru

21. HayuHble 1 TeXHUYECKHE OMOIMOTEKH

www.gpntb.ru/win/ntb/index.html

22. HoBas 6ubnmmoTteka. [Ipmioxkenue krazere « ApryMeHTBI U (DaKThD»
www.aif.ru

OOpazoBaTtenbHbIe pecypchl cetu MHTepHeT 1o pusnke

*  OrtkpeIThiil koutemk: Ousukahttp://www.physics.ru

* Tazera "dwmsmka" usgarensckoro goma "llepBoe centsops"http://fiz. 1
september.ru

. Bceepoccuiickas oJIMMITHAA IIIKOJILHUKOB 1o
¢usukehttp://phys.rusolymp.ru  * EcrecTBeHHO-HaydHbIE DKCHCPUMEHTHI -
dusuka: Komnekius Poccuiickoro o0mieodpaszoBaTensHoro mopraiahttp
:/lexperiment .edu.ru

* Kadenpa u madoparopusi ¢puzrku MOCKOBCKOTO HHCTHTYTa OTKPBITOTO
obpa—3oBanushttp ://fizkaf. narod.ru



*  Kadenpa o6mieit pusuku puzdaxa MI'Y um. M.B. JlomoHOCOBa: yueOHbIE
mo—coowsl, buznaeckuit MPAKTUKYM, JEMOHCTpAIUN
http://genphys.phys.msu.ru

« Kadempa oOmeit ¢usuku  HoBoCMOMPCKOTO  TOCYJIapCTBEHHOTO

YHHUBEpPCUTETA! y4eOHO-METOINYECKHE MaTepUabl
niabopartopusienpaktukymbihttp://phys.nsu.ru/ok01/
*  "Ksant": Hay4yHO-TIOMYJISPHBIN (PU3UKO-MaTeMaTHIEeCKUH KypHaIThttp

://kvant. mccme. ru

*  PeruoHanbHBIf  LEHTP  OTKPHITOTO  (U3MYECKOr0  0Opa3zoBaHUs

¢usudeckoro daxyiprera CII6I'Yhttp://www.phys.spb.ru

«  ®wusmka.py: cailt 1y npenogasateneit u yvamuxcshttp://www.fizika.ru

»  Slnepnas pusuka B Untepuerehttp://nuclphys.sinp.msu.ru

. BupryanpHblii  MeTOonMYeCKUMH ~— KaOMHET  yuuTens  (QU3UKHM U

actpoHomuuhttp://www.gomulina.orc.ru

*  Bupryansnsiii pusmarkinacchttp://www.fizmatklass.ru

* BupryaneHplli (QOHJ €CTECTBEHHO-HAyYHBIX U HAyYHO-TEXHMUYECKHUX

apdexrtoB "D dextuBHas Guzuka"http //www. effects, ru

»  T'eomerpuueckas ontukahttp://iso.pippkro.ru/dbfiles/sites/geom_optic/

*  3anmaum no ¢usuke ¢ pemenusamuhttp://fizzzika.narod.ru

* 3anumarenbHas (uU3MKa B BOINpOCaX M OTBETaxX: CAMT 3acIyKEHHOTrO

yuutens P® B. Enskunahttp://elkin52.narod.ru

*  3aoyHad (pU3BHKO-TEXHUYECKAS HIKOJIa pu

MO TUhttp://www.school.mipt.ru

¢  HMHdpopmManMOHHbBIE TEXHOJOTUH B IpenogaBanuu pusuku: cat N.51.
dumumnmosoihttp://ifilip.narod.ru

*  Knacclnas ¢busuka: caiT YUUTENS busuku bB.A.

bannunoiihttp://classfizika.narod.ru

*  KoHnuenmuu cOBpeMEHHOTO €CTECTBO3HAHMUSI: 3JICKTPOHHBIH yueOHUKhttp
://nrc. edu. ra/est/

*  Mup pusuku: usnueckuii sxkcriepumenthttp://demo.home.nov.ru

*  OOpazoBarenbHble MaTepualsl o ¢puzuke OTU um. A.OD.
Hoddehttp://edu.ioffe.ru/edu/

»  OOpasoBarenbHblii cepBep "Onruka'http://optics.ifmo.ru

*  OOywuaroriue TpexXypoBHEBbIE TECTHI 10 Gusuke: caT B.U.
Perenpmanahttp://www.physics-regelman.com

*  OwunaitH-ipeoOpazoBaresb equHuIl u3Mepenushttp://www.decoder.ru

»  TIpoekt "Bces dpusuka"http://www.fizika.asvu.ru

*  Pemenus 3ana4 u3 yueOHukoB no ¢usukehttp ://www. irodov.nm. ru

*  Teopus OTHOCHUTEIILHOCTH: HHTEPHET-Y4eOHUKNIP //www. relativity, ra



*  TepmoauHaMuKa: 3JICKTPOHHBIN y4eOHUK 1Mo (usmke mius 7-ro U 8-ro

kiaaccoshttp://fn.bmstu.ru/phys/bib/I-NET/

e VYpoxku o mosiekysipHoi ¢pusukelOhttp ://marklv. narod. ru/mkt/

«  Ousuka B annManusaxhttp ://physics. nad. ru

e  @usuka B mkoiue: caiit M.B. JIeBoBckorohttp ://www. marklv.narod. ru

»  ®uswmka Bokpyr Hachttp://physics03.narod.ra

«  Ousuka qig abutypuenrahttp://www.abitura.com

+  ®uswuka mig yuuteneii: caidt B.H. Eroposoiihttp ://fisika. home. nov. ru

+ @wusuka © acTpOHOMHUS B MOCKOBCKoW mkome Ne 1060http

:/lwww.physicavsem. narod. ru

*  dusHKa CTyJICHTaM U IIKOJIbHUKAaM: 00pa3oBaTelbHBINA POoeKT A.H.
Bapruna(MU O )http://www.vargin.mephi.ru

+  dwusukaMm - penojaBareasam u ctyaearamhttp://teachmen.csu.ru

»  ®usukoMII: B TOMOIIb HaunHaroniemy ¢usukyhttp://physicomp.lipetsk.ru

*  DrekTpoauHaMuKa: yueHue ¢ yBieuenuemhttp://physics.5ballov.ru

*  DIIEMEHTHI: MIOITYJISIPHBIN CalT 0 byHIaMEeHTaIbHON

Haykehttp://www.elementy.ru

. EnunasxomnexusaL{OP
(undpoBbIxOOpa3oBaTenbHBIXpecypcoB)WWW.school-collection.edu.ru

*  Eaunoeoxno®enepanbHOroleHTpauH(GOPMAIIMOHHOOOPA30BaATEILHBIXPE

cypcoBwww.fcior.edu.ru
CatitPoccuiickoroodpa3oBarenpHOTOmopTaTawww.school



