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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON padouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3yUCHHUS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4EOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyuHyI0 KapTUHY  MUDA,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusI COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIUMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

® Hay4YyHO OOBSCHSATH SIBJICHHS,

® OIICHWBATh U TIOHUMAaTh OCOOCHHOCTH HAy9YHOTO MCCIICOBAHNUS;

® WHTEPNPETUPOBATh  JIaHHBIE W  HWCIIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TTOTyYCHHS BHIBOIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszumka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit @Denepanuu, peanu3yroIIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).

eau uzyyenust pu3uKU:

npuoOpeTeHne HMHTEpeca M CTPEeMJICHHS OOydYalolmuXxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3ydeHUs
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUN O Poiu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];

pa3BUTHE  MPEIACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyaymen
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
nanbHeneMy o0y4eHHI0 B 9TOM HaIPaBIICHUH.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3aaY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alad ¢
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENEH, TBOPUYECKMX U TMPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpKaHUs,
BKJTFOYAsi HH(OPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 vaca B HeJeli0).



[Ipennaraemslii B mporpamMmMe mno (pu3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO rOCyJapCTBEHHOTO IK3aMeHa o dusuke.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

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

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTtecTBeHHOHayuyHBId METO]| MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, DSJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC
SBJICHUS.

2. ®uznyeckue npuOOphl U MPOLEAYypa NPAMBIX U3MEPEHUN aHAJIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre NEHbI ASEHUS Kbl U3MEPUTEIBHOTO TpUdopa.
N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne TtemmnepaTypbl IMPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccieqoBaHMs MO MPOBEPKE TMIIOTE3bl: NAIbHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmioneHune OpOyHOBCKOTO JBUKECHHS.

ok owihpE



2. Habmonenue nuddysum.
3. HabGmonenue  siBieHUW,  OOBACHAIOMIUXCS  MPUTSDKCHUEM WK
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. Ouenka jJuameTrpa aromMa METOAOM PsIOB  (C  MCIOJIB30BAaHUEM

dboTorpadwuii).

2. OmbITHI 0 HAOJIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. 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 IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.

HabGntonenue siBeHUs] UHEPLIMH.

Hab6nronenne n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

. ClioxeHue cuil, HallpaBJIEHHBIX 110 OJHOU MPSMOM.

ﬂaﬁopamopubte padomul u onvimol.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUKEHHUS (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.

3. Omnpenenenue MIOTHOCTA TBEPAOTO Tea.

4. OmnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

o0k whE



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TeJ: IUIABaHUE WJIM TOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. WccnenoBanue 3aBUCUMOCTHU Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpenencHre  BBITAJIKUBAIONICH  CHJIBI, JEHCTBYIOIIEH Ha  TEIoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIIEH CHIIBI, ACHCTBYIOIIECH Ha TEIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITel, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.

o0k whE
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Onpenenenue pabOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEa

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnemoBaHue yClIOBUN paBHOBECHS pblUara.
3. Usmepenne KIIJI HakTOHHOM TIIOCKOCTH.

4. W3yuyeHue 3aKOHA COXpPaHEHMsI MEXaHUUECKON SHEPTUH.
8 KUIACC

Pa3zgeua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Buner TEIUIONEpEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmioneHue OpOyHOBCKOTO JBUKECHHS.



Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro paciumpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH 0o0bEéMa M HarpeBaHUM WM
OXJIAXKICHHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxnaxxaeHue IpU COBEPIICHUN PaOOTHI.

. HarpeBanue nipu coBepiiieHun pabOThl BHEIIIHUMU CHJIAMHU.

10 CpaBHeHHE TEINTIOEMKOCTEH pa3IMYHBIX BEIIECCTB.

11.Ha6mroieHne KumeHwusl.

12.HabmroaeHue MOCTOSHCTBA TEMITepaTyphl MPH TITABICHHH.

13.Moienu TEIIOBBIX ABUTaTENIEH.

Jlabopamopnvie pabomel u onvimel.

1. OnbIThl IO OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKCHUSL.

2. OmPBITHI 1O BEIPAMIMBAHUIO KPUCTAUIOB ITOBAPESHHOM COJIM WIIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPIBIX TEIL.

4. OmpepaencHue AaBJIeHUS BO3ayXa B OAJJTIOHE IIIIPHIIA.

5. OnbITEl, AEMOHCTPUPYIOIIME 3aBUCHUMOCThH [aBJICHUS BO3JyXa OT €ro

0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJTMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMITePATYPhI.
7. HaGmronenne wuW3MEHEHUS BHYTPEHHEH OJHEPrMHM Tejla B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HUccrmenoBanue SBICHUS TEIUIOOOMEHA TMPH CMEIIMBAHUU XOJOTHON H

ropst4er BOJIBL.

9. OnpeneneHre  KOJIMYECTBA  TEIUIOTHI, IIOJIYYCHHOTO BOJON  Ipu

TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

10.Onpenenenue yaeapHON TEIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpoliiecca UCrapeHus.

12.0Omnpenenenre OTHOCUTEIHHOM BIAKHOCTH BO3TyXa.

13.0Ompenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYMHEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).

SANE A
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MaruautHoe nosie. MaruuTHOe noJjie 3eMJI U €ro 3HaYeHue JJIs )KU3HU Ha 3eMJie.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poJia JIEKTPUUECKHX 3apsJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKLMS.

3aKOH COXPAHEHMS JJIEKTPUYECKHUX 3aPsI0B.

[IpOBOJTHUKY U TUBIEKTPUKHU.

MopenupoBaHue CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.

M cTOYHNKY TOCTOSIHHOTO TOKA.

. JIelCTBUSA 31EKTPUYECKOr0 TOKA.

10 DIIEKTPUUYECKUM TOK B JKUIKOCTH.

11.T"a30BBIit paspsia.

12.M3MepeHne CUIIbl TOKa aMIIEPMETPOM.

13.MI3Mepenune 3MeKTpUIeCKOro HalpsHKEHUS BOJIBbTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3auMoeiicTBHE OCTOSSHHBIX MarHUTOB.

16.MogenupoBaHne HEBO3MOXKHOCTH pa3JIEIeHUs [TOJIFOCOB MAarHUTA.
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17.MonenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0mwIT OpcTena.

19.MarauTHoe€ 1oJyie TOKa. DJIEKTPOMAarHuT.

20.[IeficTB€ MATHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM.

21.25neKTpoABUraTelb MOCTOSSHHOTO TOKA.

22.UccnenoBanue SIBICHUS AIEKTPOMATHUTHON WHTYKITHH.

23.0mpiTer Dapages.

24.3aBUCUMOCTb HAIMpPABICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25.251eKTpOreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. OmeITel TO HAONIOACHWIO DJIEKTPU3AIMK TeJl WHAYKIHEH W TpHU

CONPUKOCHOBEHUH.

HccnenoBanrie ACUCTBUS DICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U

JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepenne u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT

COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. OmnpITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO

no
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CEUYEHHUs U MaTepuaa.

8. IlpoBepka mnpaBwiia CIOXKEHUS HAMNPSDKEHUM TPH  TMOCIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. llpoBepka mpaBujia JUIsl CHJIBI TOKAa TMPH TMApPaLUICTLHOM COCIHMHCHHH
PE3UCTOPOB.

10.Onpenenenne pabOThI ISKTPHIECKOTO TOKA, HIYIIETO Yepe3 pe3ucTop.

11.OnpeneneHne MOIIHOCTHA AJEKTPUUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

12.UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.Onpenenenue KII1/] narpeBarers.

14.UccnenoBaHre MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

15.3yyeHne MarHMTHOTO TIOJiI  TOCTOSIHHBIX ~ MAarHuTOB TIPU  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

16.VccnenoBanne NeHCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17.00bITbI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI  B3aUMOJCHCTBUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbI TOKA W HalpaBJiCHUS TOKa B
KaTyIIIKE.

18.N3ydenue AeiCTBUS MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3ydeHHEe padOThI AJICKTPOABUTATEIIS.

20.U3mepenue KIIJI anexTpoaBUrareIbHON yCTaHOBKH.

21.0mpITHI TIO WCCIICIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHIIYKIIUH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHS M HaIpaBJIeHUs WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HabmroneHue MeXaHUYECKOTO JBUKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX TN

OTCYETA.
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8.
9.

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHUS.

HabmroneHue NBIKCHHS Tella 10 OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBL.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

10.Ilepenaua umnysnbca Npy B3aUMOACHCTBUM TEN.

11.IIpeobpa3zoBanusi 3HEPTUH IIPU B3aUMOICUCTBUU TEJL.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.Coxpanenne uMITyJibca pu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUH.

14 . HabnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOTHOM MaJCHUU.
16.CoxpaHeHre MEXaHUUECKON YHEPTUH NIPU JIBHKEHUU Tella o1 JeHCTBUEM

IIPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

oo

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10.Onpenenenne pabOTBHl CHJIBI YNPYroCTH TMpH TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11.N3ydeHue 3aKkoHa COXPAHECHUS YIHEPTUH.
Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.
KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.
3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.
3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.
Hemoncmpauuu.
1. HaOmronenue xoseOaHui Ten IO IEWCTBUEM CHIBI TIKECTH U CHJIBI
YOPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTUYECKUH PE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHUHA MATEMaTHYECKOTO
MasiTHUKA.
OmnpeneneHue 4acTOThl U MEPUOAa KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanrie 3aBUCUMOCTH TIepuoAa KoJeOaHU MOABEIIEHHOIO K HUTH
rpy3a OT JJIUHbI HUTH.
4. UccnenoBaHue 3aBUCUMOCTH NIEpUOIA KOJICOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHul Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmpIThI, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTh  TMepuoja  KoJjeOaHwii
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepeHune ycKopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIEC CBOMCTBa CBETA.

Jlabopamopnvie pabomul u onvimol.

1. N3ydyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyuenune n300paxeHuit B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3epKajax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

. [Ipunnun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10.Mopenb riasa.

11.Pa3nokeHue O€I0ro cBETa B CIEKTD.

12.Tlomyuenue 0enoro cBeTa Mpu CJI0KEHUU CBETAa Pa3HbBIX LIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yIJila OTPaKEHHUsSI CBETOBOIO Jyda OT yria
NaJICHUS.

2. V3ydeHune xapakTEPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIICHUS CBETOBOTO JIy4a OT yIja
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. TlomydyeHue n300paxeHHil ¢ TOMOIIBIO COOMPAIOIIIEH JIUH3BI.

5. Omnpenenenne (OKYCHOTO pacCTOSIHUSI U ONTUYECKOW CHIIBI COOMparoien
JIMH3BI.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CnexTpbl U3Ty4EeHUS U MOTJIOMIEHUS.

CrekTpbl pa3IMYHbIX Fa30B.

CnekTp Boaopoa.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HabnrogeHue CIIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. WccnenoBaHne TPEKOB: M3MEPEHUE HHEPrUM YaCTUIBI 110 TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. HU3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU M3YYCHUH BCETO Kypca (GU3HKH, a TAKXKE IS TMOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GOpMHUpPYETCs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCJICTOBAHMS

o0k wnPE



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

—TPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOMN
bu3ruecKol HayKu;

—IIECHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) TPa’KIAHCKOT0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS :

—TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO3HAYMMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
busuKy;

—O0CO3HAaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

—BOCTIPUATHE ICTETUYECKUX KayecTB (PU3MUECKON HaAyKu: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

—OCO3HAHWE IIEHHOCTH (PU3MYECKONW HayKd KaK MOIIHOTO HHCTPyMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBIL;

—pa3BUTHE HAy4YHOW JIO003HATEIHHOCTH, HHTEpPECa K HCCIEN0BATEIHCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYpPbl 3A0POBbS MU  JIMOLMOHAJIBHOIO
Os1aromoJryums:

—0CO3HaHUE IIEHHOCTH Oe30macHoro olpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYy/IOBaHHWEM B
JIOMAlTHUX YCIIOBHUSIX;

—c(opMupoBaHHOCTh HaBbIKa pedIeKCHH, NpPU3HAHUE CBOErO0 TpaBa Ha
OIMOKY M TaKOT'0 K€ Mpapa y JPyroro 4eaoBeKa;

6) TpyA10BOr0 BOCIIUTAHUS:

—aKTUBHOE y4YacTHE€ B pEIICHUU NPAKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e —HMHTEpEC K MPAKTUUYECKOMY U3YUYEHUIO MPOQECCUil, CBI3aHHBIX C PUZUKO;

e 7)3KOJIOTH4€CKOT0 BOCIIUTAHMSA:

e —OpHUEHTAlMi Ha NpUMEHEHHE (UBUYECKUX 3HAHUM [JIs pEelIeHHs 3a7ad B
o0JIacTH OKpy>Kalollel Cpeabl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

e —OCO3HAaHHE TJI00ATHLHOTO XapaKTepa SKOJOTHYECKUX TPOOIeM M TMyTeH HX
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBUSIM COLUMAJIBLHOM U NPHUPOIHOU
cpeabl:

e —TOTPEOHOCTH BO B3aUMOJECHCTBUU TMPU BHIOJHEHUU UCCIACIOBAHUM U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHUX;

e —TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTHYECKYIO
NEATEIIbHOCTD;

e —MOTPEOHOCTH B (POPMUPOBAHUHN HOBBIX 3HAHUI, B TOM YHCII€ (POPMYITHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e —OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e —TUIAHUPOBAHUE CBOETO PAa3BUTHS B NPHOOPETCHHH HOBBIX (HU3HMUECKUX
3HAHUM;

e —CTpEeMJICHHE aHAJIU3UPOBATH U BBISIBIISATH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e —OIICHKAa CBOUX JEHUCTBUI C YYETOM BIHMAHUS Ha OKPYKAOUIYI Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynapTaTe OCBOCHHMS TporpaMMmbl IO (U3MKE HA YpPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS, PETYJISATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSA3M IPU H3YYEHUU (PUINUECKUX
SIBJICHUH U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTHBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh FMIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOU (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BbIOOp Haubosee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;
IPOBOUTH IO CAMOCTOSITEIHPHO COCTABIIEHHOMY ILIAHY OIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYJIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUS 00 X Pa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpAaTh ONTUMAJIBHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3ada4ydl  HECIIOKHBIMH
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XO€ OOCYXIeHUusi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pPEUICHHE 33Jayd M TOJAepiKaHHe
0J1aroKeNIaTeIbHOCTH OOIICHUS,



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
myOJIMYHO TPECTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PH3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  NPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYyaIbHON paOOThl TpPU PEIIEHUU KOHKPETHOW (QU3NYecKon
poOJIeMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no €€ JMOCTHKEHUIO: paclpeiesaiTh poiH, OOCYXIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUS] HECKOJIBKUX JIFOCH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIpPABJIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJIeHaMU KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsIX, TPEOYIOMNX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OpUEHTHUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HUCSCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;



® CTaBUTH ce0sl HA MECTO JIPYroro YeJlOBEKa B XOJ€ CIOpa WIH JIUCKYCCHH
Ha Hay4YHYIO TEMY, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIOro;

® TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHUU (PU3HMUECKUX 3a]ad WU
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® UCIIOJNK30BAaTh TOHATHS: (U3HUECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0JICHUE, SKCIEPUMEHT, MOJEb, TUIOTE3a, CAUHUILI (PU3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEWHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYeCKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

e paznmmuarh sBIeHus (AudQy3us, TEMIOBOE NBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, Tepenaya JaBICHUS TBEPABIMU TeJIaMH, S>KHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, MpeBpalleHus
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

® pacrmo3HaBaTh TNPOSBICHHE U3YYCHHBIX (PU3NYECKUX SIBICHUN B
OKpYXalolleM MHpe, B TOM uucie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI JIBWKCHHUS C Pa3TUYHBIMU CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUpoJie, ACUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PHIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

e ONHUCHIBATh U3YUYCHHBIC CBOWCTBA TEN U (HYU3UYECCKUE SBIICHUS, UCIIONB3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEMBIX  BEJIUYUH, HX
00O3HAYEHUA U EIUHUIBI (U3NYECKUX BEIUYMUH, HAXOIUTH (POPMYJIBI,



CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIB3Ysl TIpaBUJia CJIOXKEHUs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluld NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATH MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3YS 3aKOHBI H
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBHSI 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (HU3UUECKUE
BENTUYUHBI B (DOPMYJIBI M TPOBOJUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pPEIIUTh TPH TOMOITU
(bu3MYEeCKUX METOIOB, B OTIMCAHUU UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
npeanosjoxkenue  (TUoTesy),  pa3iuyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
buznIecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHMUS,
3aMKChIBATh XOJ1 ONBITA U (DOPMYIIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JIpYyrol ¢ HCMOJb30BAHUEM TNPSMBIX HM3MEPEHU (3aBUCUMOCTU IYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBHCUMOCTH CHJIbI TPEHHUS OT IUIOLIAU CONTPUKOCHOBEHUS TEJI, CHIIbI
YOPYTOCTH OT YJUTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUIBI OT 00BhEMa
MOTPYEHHOM YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
TUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUs], CIeNys NpPEIO)KEeHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpPEHUs (U3MYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TEjla, CHUJIAa TPEHHUS CKOJIbXKEHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIWCTByIOIlAas  Ha
HOrpyXEHHOE B KHUJAKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHHH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETP, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX omucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOpPMALMIO O  MpUMeEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH Cpefie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYMBOM WM MOXKET OBITh
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOTO  COACpX aHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;



® CO037aBaTh COOCTBEHHBIC KPATKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
yucie myOJuYHO AeNlaTh KPaTKHue COOOIIEHUS O pe3yJibTaTax IMPOCKTOB
WM Y4YeOHBIX HCCIEIOBAaHMUI, MPU ITOM TIPAMOTHO HCIOJIb30BaTh
W3YUYCHHBIM TIOHATUMHBIM ammapar Kypca (HU3UMKH, COMNPOBOXKAAThH
BBICTYIUICHUE MIPE3EHTAIIUCH;

® [IpU BBIMOJHEHUU YUYEOHBIX MPOCKTOB M HCCIEAOBAHUHN PpaCIPEACNISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CI€AUTh 3a BBINOJHCHHEM IIJJaHa JCMCTBHM, aJICKBaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIbBI, BBICTpaUBaTh
KOMMYHHKAaTUBHOE B3aUMO/JICICTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K xoHIy o0yueHus B 8 kJjiacce npeIMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE

JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

® HCIIOJb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUIaTEllb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, SIEKTPUUECKOE MOJIE€, IPOBOIHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE TOJIE;

® pa3nuuaTh SBJICHMS (TEIJIOBOE PACUIMPEHHE M C)KaTue, TeIviolepenaya,
TETJIOBOE€ PABHOBECHE, CMAUYWBAHUE, KAIWJUISIPHBIC SIBJICHUS, UCHAPCHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpICBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYeHHUE),
ANEKTPU3ALMUSA TeJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBJICHUE;

® pacro3HaBaTh TMPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULIPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYNIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;



® OMNUCHIBaTh M3yUEHHBIC CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCTIOIB3YS
duznyeckue BeIMUMHBI (TeMIepaTypa, BHyTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIJIOTHI, YJElIbHAas TEINIOEMKOCTh BEIIECTBA, YZACIbHAs TEIUIOTA
IUTABJICHUS, YJElbHAs TEIUIOTa IapooOpa3oBaHus, YJIElbHAs TEIIOTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEIbHAs BIAXHOCTh BO31yXa, JJIEKTPUYECKHUM 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
YAEIbHOE  CONPOTHBIICHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
(Gu3NYEeCKUX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpauku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

® XapaKTepu3oBaTb CBOMCTBa Tels, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYIAPHO-KMHETUYECKOW TEOPUH
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3ULIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH OMa JJis ydacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMCBIBATh €r0 MaTEMaTHYECKOe
BBIPAXXEHUE;

e OOBSACHATH (U3NYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMUECKUX SIBICHHIA,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarb pacy€THblEe 3a1ayd B 2-3 JEHCTBUA, HCIOJIb3YyS 3aKOHBI M
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCIOBUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelleHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ peuieHusi, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;

® pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPHU [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI HCCIIEN0BAHUs, A€JIaTh BBIBOIBI;

e TMPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUWH WK
bu3znyecKux CBOWCTB TN (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00b€Ma, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi NpU M3JIYyYEHUU OT LBETa M3JIydarolled (IOoriouaromie)



MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
Iom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TN W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alMsl MarHUTHBIX TMOJE€H IOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJS Ha HPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
00Opy10BaHus, ONUCHIBATH XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIIIOJHATh  NpPSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]yXa, CWUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yabTaThl U3MEPEHHM ¢ YUETOM 3a/IaHHON a0COJTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAW IIOIEPEYHOrO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHIM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBIMOJIHATh W3MEpPEHUs, Cienysl MPeaJoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTarhl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

POBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUUHMH (yAesIbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHY0 YCTAHOBKY, CIIEysl NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIB  JEHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA KX ONUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETpP, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (hPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIE
npuOopbl MO CXeMaM M CXEMaTU4YHbIM pUCYHKaM (>KHJIKOCTHBIN



TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbI JJIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COCAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;

® [PUBOAWTH MNpUMEpPhl  (HaXOAUTh HH(OpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJIs oOecriedeHnsi 0€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJCHUS B OKPYKAOLIEH CPELE;

® OCYIIECTBIATh MOUCK uUHGOpMAIMU (U3UYECKOTO COACpKAHUS B
NHTepHeTe, HAa OCHOBE HMEIONIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOTHUTEBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS MPOTUBOPEUMBON MUITU MOXKET OBITh HEJOCTOBEPHOM;

® ICMOJIb30BaTh MPU BHITIOTHEHUN YUEOHBIX 3a/IaHUIl HayYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiIaeTh NPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

® CoO3/aBaTh COOCTBEHHBIC TMHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHUS,
o006miass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJep>KaHMs, B TOM 4YHCIE MNYyOJIUYHO TMPEACTABIATH PE3YyJIbTaThl
MPOEKTHOW WJIM UCCIEAOBATEIBCKON JIEATEIIbHOCTH, MPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

® MpU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (HU3NUECKUX
MPOLIECCOB paclpenesaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMM 3aJ]a4aMU, CJIEIUTh 3a BHITIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIH BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOJCICTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® CNOJIb30BaTh TMOHSTUSA: CHUCTEMa OTCYETA, MaTepHalibHasi TOYKa,
TPAEKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIDKCHUS, Jehopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJHBI, 3BYK, HH(Pa3BYyK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,



CHEKTpPbI UCIYCKaHHs U TMOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
W30TOIIbL, SIIEPHAS] SHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
naJicHUE Tel, PABHOMEPHOE JBUKEHHE 110 OKPYXHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPaKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3JTy4YEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpy’XarlleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJETOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOaKTHUBHOE HU3Iy4YeHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3JIYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajadyy B
y4eOHY10, BBIACNATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKK) (PU3NUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, TOTEHIHUAIbHAas HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKas »SHEPrus, IOJHAs MEXaHW4YecKas »JHeprus,
NEPUOJ U YacTOTa KosieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS PHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHHUS,
NOPUHLIUAI CYMEPHO3UINH CHUJI, TNPUHIUI OTHOCUTEIbHOCTH [ ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMILYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCE
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHM,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3adadd (OMHMpAOIIHEcs HAa CHCTeMy U3 2-3
YpaBHEHUI), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBUIBHOCTh IOpSAIKA
NPOBEICHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSAMOJIMHEHHOE PacCIpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsI IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/lOBaHUS, OMNHCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
(dbopMyIHpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HA4YeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);



MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTh IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBeTa OT yrila MaJCHUs W yria MPeIoMJICHHS OT yIJia
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
du3HYECKUX BEIMYMH B BUAC TaOMUI] U TpadUKOB, NeJaTh BBIBOIBI 11O
pe3ysbTaTtaM MCCIIeI0BaHNUS;

IPOBOJNTH KOCBEHHBIC W3MEpEHUs (U3MYECKUX BEIWYUH (CpeIHsA
CKOPOCTb M YCKOPEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOAIDPUIUEHT
TPEHUSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoJl KojeOaHWii MaTeMaTH4ecKoro W MPY>KUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNIel JIMH3bI, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY WU
BBITIOJTHATh U3MEPCHUS, CIICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3a/IaHHON TTOTPENTHOCTU U3MEPECHHUI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETapHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPA;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBAaX (PU3NYECKUX SBICHUH MW  HEOOXoauMmble (pu3myeckue
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
pU pEIICHUH YYCOHO-TIPAKTUYSCKUX 3a7adv, ONTHYECKHUE CXEMbI IS
MOCTPOEHHUS N300paKEHH B IIJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOAUTh  MpUMEpPhl  (HAXOAuUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKMX 3HAHUW B TIOBCETHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0palleHuu ¢ npudopamu u



TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYIKAIOILEH CPEAE;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACpKAHUS B
HuTepHeTre, caMOCTOATEIRHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIyYEHHON MHQOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIOMYJIIPHYIO
JUTEpaTypy (PHU3UYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypcesl cety IHTEepHET, BilaeTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT K3y4yaeMoro pasziena (U3HKd U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
KonTpoasubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nes 1.®Pu3uka u e€ posib B HO3HAHMHN OKPY:KAKOIIEro MHUpa
bubmuorexa [JOK
1.1 o - 2
u3ttia - fayka o npupole https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HISHHCCICHE BEMTIHAL https://m.edsoo0.ru/7f416194
bu6mmorexka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2.IlepBoHauyasnbHble CBeleHHS 0 CTPOCHUHU BelllecTBa
bu6mmoreka [JOK
2.1 C 1
Tpoere petliectra https://m.eds00.ru/7f416194
59 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHHIE COCTORMA BemecTa https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3./IBuskenne u B3auMo/ieiicTBHe Tel
b K
3.1 MexaHuueckoe OBUKEHUE 3 nomorexa IO

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

32 Mrepuus, Macca, IIOTHOCT 4 L https://m.eds00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bugpt cun 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4./laByienne TBEPABIX TeJl, ) KUAKOCTE U ra3oB
41 [asnenue. Ilepenaya naBneHus: TBEPALIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
4.2
Jlapaenne xuKocTH S https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
43 Atmocheproe nasierne 6 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEIIO https://m.edso0o.ru/7f416194
Wroro no pazneny 21
Pa3nes 5.PaboTa 1 MOIIHOCTh. JHEePrus
bu6mmoreka [JOK
51 P 3 1
a00Ta M MOTIHOCT® https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 IT 1
> POCTRIE MEXQHHSMET > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXATIECKAd SHEpTHA https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrtpoasnbie | IpakTuueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Paznen 1.TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i 7
CTpocHHe 1 CBOHCTRA BelLeCTB https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH ° https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2.2yekTpuyeckne 1 MArHUTHBIE SIBJIEHUS
51 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SMEKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne n/m Konrtpoasnbie | IpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Paznen 1.Mexanuveckue siBJeHUsI
MexaHnnyeckoe JBUKEHHE U CIIOCOOBI ero bubnuorexa [JOK
1.1 10 1
OIHMCaHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 BsaumoneiictBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHHL COXpaticii https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2.Mexann4yeckue KojJe0aHusi M1 BOJTHbI
bu6mmoreka [IOK
2.1 MexaHudeckre KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKkue BOJIHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3.2/1eKTPOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 5 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nea 4.CBeToBbI€ ABJICHUSA
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4.1 3aKOHBI pacIpOCTPAaHEHHUS CBETA 6 2 bubmorexa [JOK
' pAcHpocTp https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 asnoskeHue 6eoro cBera B CIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 5.KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
5.1 HcnyckaHue u MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edso00.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
53 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3neu 6.IloBTOpUTEIbHO-00001IHAI0IM I MOLYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 5 bubmmorexa [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 27
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ITOYPOYHOE IIVTAHUPOBAHUME
7 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE

Ne Hdara uudgposbie

Tema ypoxa Koutpoasbnbie | IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIe

padoThI padoThbI pecypebi

®dusnka — HayKa O IPUPOJIE.
SIBneHns npupobl

Ddusznueckue sBICHUS 1

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH MTOMOIIN
KUAKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATYphI"

MGTOI[I)I Haquoro IIO3HAHWNA.
bu6anoreka LIOK

i 1
Omucanie Gusneckix ApieHnuii ¢ https://m.edsoo.ru/ff09f72a

HOMOIIIBIO MOJZIETIEN

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJBHOCTH ITOJIETA
IIapUKa, MYIEHHOTO 1 1
TOPU30HTAJIBHO, YeM OOJIbIIIE, YeM
OosbliIe BHICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI, BuG 110K
noInoTeKa

1
JIOKA3BIBAIOMIHNE JICKPETHOS https://m.edsoo.ru/ff09fe0a

CTPOCHUC BCUICCTBA

JIBM>KeHME YacTHUII BEIICCTBA 1 but6mmoreka [IOK
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https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenopanue «OnbIThI 1O

9 HaAOJIFOJEHUIO TEILIIOBOIO
PaCIIMPEHHS Ta30B»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
OcoOeHHOCTH arperaTHbIX
1 cocTostHui BoAbl. OO00IIEHNE 10 bu6mmoteka [IOK
pasneny «IlepBoHavyanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUHU BEILIECTBA»
Mexannueckoe OBMIKEHHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubnmorexa HOK
P p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bubmnoreka IIOK
13 Cxkopoctb. Enuanne! ckopoctu
P . . p https://m.edsoo.ru/ff0a079c
14 Pacyer myTH U BpeMeHHU OBMKEHUSI bubmmorexa TIOK
y p https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — Mepa bubmuoreka [JOK
VHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
ITnotHOCTE BemiecTBa. Pacuer
16 Macchl ¥ 00bEMA TeJIa O €ro bubmmorexa TIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenue WIOTHOCTH TBEPAOTO
TETA»
18 Penrenue 3amad mo teMe but6mmoreka [IOK
"ITnoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa

B3aumoencTus Tei. Cuia
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yrpyroctu. 3akoH ['yka

JlabopaTtopnast pabora «3yuenue
3aBUCHUMOCTH PACTSIKCHUS

20
(medopmaniun) mpy>KUHBI OT
MPHIIOKEHHOM CHITBDY

21 SIBnenme TaroreHus. Cuiia TSKECTH
CBsi3b M@Ky CUJION TSXKECTH U

22 Maccoli tena. Bec Tena. Pemenue bubmorexa OK

L ’ . https:/m.edsoo.ru/ff0a1778
3aja4 1mo teme "Cuiia TsSHKecTH
Cuna TsDKeCTH Ha IPYTHX IUIaHeTax.
23 dusnyeckue XapakKTePUCTUKU bubmmorexa HOK
P p https://m.edsoo.ru/ff0a1502
IIJIAHET
bubnuorexa [JOK
24 Hsmepenne cui. JluHaMOMET
p A p https://m.edsoo.ru/ff0al8cc
bu6nuorexa [IOK
25 Bec Tena. HeBecomocTs
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJIEHHbIX
26 10 OJHOM MPSIMO¥t bubmorexa HOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIAs CHIT

97 Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAs CHIT"

78 Cuia Tpenusi u e€ Buapl. TpeHue B bubmmoreka [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
3aBUCHUMOCTH CHIIBI TPEHUS

bubnunoreka LIOK
29 CKOJIB)KEHUS OT CHJIBI JaBJICHUS U

XapakTepa COIMpHUKaCarOIINXCs
MTOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8
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Pemrenne 3a1a4 Ha OIIpCACIICHUC

30
PaBHOJICHCTBYIONICH CHUIIBI
Pemenne 3amau mo temaM: «Bec

31 Tenay, «I'padpudeckoe n3odbpaxenue Bbu6muotexa [JOK
cuy, «CHuireny, https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHI»

KonTponbHas paboTa 1o remam:
«MexaHndecKkoe IBIKEHIEY,

32 «Macca, IIIOTHOCTEY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHID»,
«Cuibl»

33 Hasnenue. CiocoObl yMEHBIIEHUS U bubmuoreka [IOK
YBEJIUYECHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD

34 aBJIEHUS ra3a oT 00BéMa. bubnmorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBiaeHus TBEPIALIMU
35 TeJ'II.)’:lMI/I KUIKOCTSIMHU U I13213aM1/1 bubnnorexa LIOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH ITackains
JlaBieHue B )KUIKOCTH U Tase,
36 BBI3BAHHOE JIEHCTBUEM CHJIBI bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSKECTH

37 Pemenue 3agau no reme «JlaBnenue bubmuoreka [{OK
B JKUIKOCTH U rase. 3akod [lackamnsay» https://m.edsoo.ru/ff0a2826

bubnunotexa LIOK

38 Coo0miarommecs: cocyabl

THarom ya https://m.edsoo.ru/ff0a2970
. bubnnorexa IHIOK
39 [unpaBiyaeckuii mpecc 1

https://m.edsoo.ru/ff0a3136
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Manowmetpsl. [lopriHneBoii

40 .
KUJKOCTHBIN Hacoc
41 ATtmochepa 3eMiIH U IpUIUHBL e Bbu6muotexa [JOK
CyLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bozmyxa. AtmocdepHoe bu6muoreka [IOK
JaBJIICHHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armochepHoro bubnmnoreka [HOK
nasienust. Oneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmorexa LHOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepoun. AtmochepHoe bubnuorexa [IOK
JIaBJICHUE Ha Pa3JIMUHbBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme "
ATtMocdepHoe naBieHue"
JlelicTBUE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa [JOK
124 ' https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
48 «Onpenenenue BbITAIKUBAOLIEH bu6muoreka [JOK
CHUJIbI, ICMCTBYIONIEH Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
JlaGopaTopHas paboTa 1o Teme
«VccnenoBanue 3aBUCUMOCTH Beca
49 TeNa B BOJIE OT 00bEMa bubmmorexa LIOK
a . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH
Tena»
50 [TnaBanue Ten but6mmoreka [IOK
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https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KonctpyupoBaHue apeoMeTpa Wiu
KOHCTPYUPOBAHUE JIOJKHU U
onpezaeneHue eé
rpy30001bEMHOCTH "

52

Pemenue 3amau no remam:
«I1naBanue cyaoB.
BosgyxomnaBanue», «JlaBienue
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3654

53

KoHTpoinbHas pabora 1o Teme
«JlaBneHnue TBEpABIX TEI,
JKUJAKOCTEN U Ta30B)

54

Mexanunyeckas pabota

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3f82

55

MorHocTts. EauHuIbl MOIIIHOCTH

bu6anoreka LIOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noABbEME T10 JIECTHUIIE"

57

IIpocteie MexaHu3MBbl. Ppruar.
PaBHOBecHe cui Ha pbiyare

58

Preryaru B TexHuke, OBITY U IPUPO/IE.

JlaGopaTtopHnast pabota
«HccnenoBanue ycioBUl
pPaBHOBECHSI phIYara»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o teme «Y CIIOBUSA
PaBHOBECHS pblyara

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a48a6
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Koaddumuent nonesHoro nercTBust
Mexanusma. Jlaboparopnas pabora
«M3mepenue KII/] HakinoHHOM
IIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
MomHocTh, KITJT"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckas SHEpIusl.
Kunetndeckas 1 noTeHIMAIbHAS
JHEprus

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4252

63

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

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

64

YPpOK-3KCIIEPUMEHT IO TEME
"OKcnepuMeHTaIbHOE OIPEIEIICHNUE
W3MEHEHHUS KUHETUYEeCKOU 1
NOTEHLUATbHON PHEPTUH MTPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
MJI0CKOCTH"

65

KonTponbhas pabota no teme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

66

PesepsHblit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MexaHudeckoe
nBIKeHne"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHriit ypok. Pabora ¢
TekcTaMu 110 TeMme "'JlaBieHue
TBEPABIX TEN, )KUIAKOCTEHU U ra3oB"

bubnunotexa LIOK
https://m.edsoo.ru/ffOa4ffe

68

PeseprHriit ypok. Pabora ¢
TekctaMu 1o Teme "Padora.
MomuHocTs. DHeprus'
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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8 KVIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Koutpoasbnbie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThbI
pecypchl
OCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KNHETUYECKON 1 bub6nuoreka [JOK
TEOPHUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Moaenu TBEpAOTO, KUIKOTO U 1 bubmnoreka IIOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOICTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEeOpUH
5 Kpucrannnueckue u amopgHbie 1 bubmuoreka [JOK
Tea https://m.edsoo.ru/ff0a5800
6 CMmauuBaHue 1 KaWUISIPHOCTb. 1 bubnuotexa [JOK
IToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUE 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl
8 CO CKOPOCTBIO TETJIOBOTO JBUKEHUS 1
YacTHI]
9 Baytpennss sueprusi. CriocoObl 1 bubnuorexa [JOK
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M3MEHEHUs BHYTPEHHEH sHepruu

https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Buael Temnonepenaun
A e https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCIIOJIb30BAHHUE TEIJIOBBIX CBOMCTB bubnuorexa [JOK
BEILIECTB U MAaTEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonandecTBO TENIOTHL. Y ACIbHAS bubmnoreka IIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TennooOMeH U TEIIOBOE bubmmorexa [OK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnast pabota

14 "UccnenoBaHue sIBICHUS bubanoreka LIOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsI HarpeBaHuUs
TeJa ¥ BBIIETSIEMOTO UM TMIPU
OXJIAXKICHHH
JlaGopaTtopHnast pabota

16 "Onpeaenenre yaenbHOM bubmorexa I[JOK

P Y " https://m.edsoo.ru/ff0aébb0
TEIUIOEMKOCTH BEIIeCTBA

17 DHeprus TormBa. Y 1eiabHas bubnmoreka [JOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
[TnaBrneHue u OTBEpICBaHKE

bu6nunorexa LIOK
18 KPHUCTAJUIMYECKUX TeJ. Y AeIbHast

TCIIJIOTA IJIaBJICHUSA

https://m.edsoo.ru/ff0a71d2
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19

JlaGopaTtopHnas pabota
"OnpeneseHue yaelbHON TEMI0ThI
IUIaBJICHUA JIbaa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3oBanue U KOHIEHCAIUA.
Ucnapenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTh TEMIIEPATYPBI
KHUIIEHUS OT aTMOC(EPHOTO
JABJICHUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHast
pabora "Onpenenenue
OTHOCHUTEIIbHOM BIIaXKHOCTHU
BO3/1yXxa"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIAKHOCTH BO3]lyXa

24

[TpuHIMIIBI paOOTHI TEIJIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBAraTens BHyTPEHHETO CTOPAHMS

25

KII] TenmoBoro naBuraresns.
TertoBble IBUTATENIN U 3aIIATA
OKpYXarolieil cpeasbl

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUS U TPCBPALICHUA
OHCPIvuM B TCIJIOBBIX ITPOIECCaAX

27

[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe ""TennoBele IBICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTna"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2
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KonTponbhas pabota no teme

bubnunoreka LIOK

28 "TeruioBble sBeHUs. MI3MeHnenue
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIlleCTBA
29 Onektpuzanus Ten. [IBa pona
JIEKTPUUECKUX 3apsiioB
Ypok-uccnenoBanue
30 "DnexTpu3anus TeJ1 HHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopericTBue 3apsoKEHHBIX TEL. bubnmnoreka [HOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DJeKTpuYecKoe moie.
32 HanpsiskeHHOCTB 2JIEKTPUYECKOTO bu6nuoreka [JOK
nosist. [IpuHIMn cynepnosunuu https://m.edsoo.ru/ff0a8ala
ANEKTPUYECKUX TMOJEH
Hocurenu aneKkTpuuecKkux 3apsiioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bu6muoreka [JOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3an1a4 Ha IpUMEHEHUE bubmuoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
36 cyllecTBOBaHUs. MIcTOUHUKHT bubmmorexa TIOK
4 ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JlelicTBUS 2JIEKTPUYECKOTO TOKA bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "Jleiicteue

SJICKTPHUYCCKOTO ITOJIAA Ha
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MPOBOJHUKHU U AUAJIEKTPUKHU"

DJIIEKTPUUYECKHUM TOK B METAJLJIaX,

but6mmoreka [IOK

39
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpruuecKas merb 1 e€
COCTaBHBIE YaCTH
Cwita Toka. JlabopaTopHas pabora

41 "3sMepeHne U peryainpoBaHue CUIIBI 0.5 bubmmorexa TTOK

| P peryIp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIPsHKEHHE.

42 BoasT™metp. JTaboparopHas pabota 05 bubnmnoreka [HOK
"U3mepenue u peryainpoBaHue ' https://m.edsoo.ru/ff0a9el14
HarpsxeHus"

ComnpoTHBIIEHHE IPOBOJIHUKA.
43 YﬂeJII)LHoe con OTI/II)BJ'IGHI/IC bubnmorera OK
P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBJIIEHUS IPOBOJIHUKA OT €T0 1 bubnnorexa LHOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAN TTOTIEPEYHOTO
cedeHus u marepuana”
3aBHCHMOCTDb CHJIBI TOKA OT
45 HanpspkeHust. 3akon Oma s bubnnorexa [IOK
p ) https://m.edsoo.ru/ff0aad44a
y4acTKa [enu
JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCHMOCTH CUJIBI
bubnunotexa LIOK
46 TOKA, UYIIETO Yepe3 Pe3UcTop, OT 1

COMNPOTHUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e
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HOCJ’Ie,I[OBaTCJ'IBHoe " IapaljICIbHOC

47
COEIMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabora "I[IpoBepka
48 IIpaBUJIa CJIOKEHUS HAIIPSDKEHU I Bbu6muotexa [JOK
MIPY MOCIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COCJIMHEHUH JBYX PE3UCTOPOB"
JlaGopaTtopHast pabota "I[IpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnmnoreka HOK
napasuieIbHOM COEIUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aga4u Ha npUMEHEHUE
50 3akora OMa i Pa3IMgyHOTO bubsmorexa LHOK
P https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS IPOBOIHUKOB
Pa6ota u MomHOCTh
51 ANEKTPUUECKOTO TOKA. 3aKOH bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "On I;)IGJ'IEHI/IG pa60T},1 ¥ MOIITHOCTH bubmmorexa [JOK
P P | https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DIIEKTPUUECKHE IIETTH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroToBKa K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUYECKHUE 3apsibl.
but6mmorekxa [IOK
54 3apsoKeHHBIC Tena U UX

B3auMoencTBUs. I10CTOSHHBIH
AIIEKTPUYECKUI TOK"

https://m.edsoo.ru/ff0abd2c
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55

KonTponbhas pabota no teme
"DneKTpuUecKue 3apsbl.
3apsKeHHbIE Tella U UX
B3auMonencTBus. I1oCTOSHHDBIH
ANEKTPUUECKUHN TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0abea8

56

ITocTosIHHBIE MATHUTEI, UX
B3auUMOJICUCTBUE

57

Ypok-uccnenosanue "M3yuenue
MOJIEH ITIOCTOSHHBIX MAarHUTOB"

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojie. MarauTHoe noJie
3eMII U €70 3HAUEHUE UIS JKA3HU
Ha 3emiie

bubmnoreka IIOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruuTtHoe nose
ANEKTPUYECKOTO TOKa MarautHoe
IMOJIC KaTYHUIKKU C TOKOM

bubnuorexa [JOK
https://m.edsoo.ru/ff0acld2

60

[IpyMeHeHre JIeKTPOMAarHUTOB B
texuuke. Jlaboparopnas pabora
"N3y4yeHue neiicTBUS MarHUTHOTO
0JIs1 HA IPOBOJIHUK C TOKOM"

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

ONeKTpOoABUTATENb TTOCTOSIHHOTO
TOKa. Mcnonb3oBanue
JJEKTPOABUTATENeH B TEXHUUECKUX
YCTPOWCTBAX W HA TPAHCIIOPTE.
JlaGopartopHas paboTa
"KoHcTpyupoBaHue 1 U3yU4eHHE
paboThI neKkTpoaBUraTens"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnprter @apazes. 3akoH
AIIEKTPOMArHUTHOW WHIYKIIHH.
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[IpaBuio Jlenna

63

Onekrporerepatop. CriocoObt
IIOJIYYEHUS DIEKTPUIECKOU
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMbIX UCTOYHUKAX
SHEepruu

64

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIeKTpUYECKHe U
MAarHuTHbIC sIBJICHUS"

65

KonTponbHast pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
SABJICHUS"

bubmnoreka IIOK
https://m.edsoo.ru/ff0acb14

66

KonTponbHast pabota no teme
"JJIeKTpUUECKUE U MAarHUTHBIE
SBJICHUS"

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

67

PesepsHslil ypok. Pabora ¢
TekctaMu 1o TeMe "T1ocTosHHBIH
AIIEKTPUYECKUH TOK"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora c
TEKCTaMH 110 TeMe "MaruuTHeie
sBiieHUA"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5
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9 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThbI padoThI
pecypcsbl

1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [JOK
MEXaHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubnuoreka [IOK
IIBHOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTH

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmuoreka [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFDKCHUSI. 1
I'paduk ckopoctu
JIaGoparopHas paboTa

7 "OnpeneneHne yCKOpEeHus Teja mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMEpPHOE IBUKEHUE 11O 1 bubmuotexa [IOK

okpy>kHocTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael76
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oOparmenus. JInHeiHas U yrioBas

CKOPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 ITepsriii 3akoH HetoToHa. Bextop bubnuotexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6muoreka [IOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnuoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmnoreka IIOK
15 C .3 r
{18 YHpYToCTH. SaKom & yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amaq mo teme «Cuna
YIPYTOCTH
JlaGoparopHas pabora
17 «Om I; GHIZ:HI/IGI))KGCTKOCTI/I bubamorexa LOK
et https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubanoreka LIOK
1
8 Cua Tperms https://m.edsoo.ru/ff0af738
19 Pemenue 3agad mo teme «Cuna but6mmorexa [IOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaGoparopHas pabora
20 "On Ie) enzHHe ioaq)(bn HEHTa bromorexa LIOK
pedl " I https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKCHHS
91 Pemenue 3agau mo Teme "3aKOHEI bubnunorexa LIOK

Herorona. Cuna ynpyroctu. Cumna

https://m.edsoo.ru/ffOafb8e
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Tpenus"

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

bubnunoreka LIOK

22 TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
P A https://m.edsoo.ru/ff0af044
MaJCHUS
VYpoxk-konpepenuus "/IBrkeHue Ten

23 BOKPYT TPaBUTAL[MOHHOTIO LIEHTpa
(Conneunas cucrema). ['anaktuxu"

Pemenue 3anay no teme "Cuna Bu6 110K
noInoTeKa

24 TSDKECTU U 3aKOH BCEMUPHOTO

. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 IlepBas kocmMuueckast CKOpOCTb. bubnmnoreka [HOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuaibHON TOYKHU.

26 AGCOIIOTHO TBEPAOE TETO. bubnmnoreka [JOK
PaBHOBecue TBEpOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILLIEHHUS

27 MowmeHT cuinsbl. LleHTp TsbxecTn

28 Pemenue 3agau mo teme "MoMeHT bubanoreka LIOK
cuibl. Lentp Tspkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe

bubnmnoreka [JOK
29 1o TeMe "MexaHn4ueCcKoe ABIKEHIE. 1
B . " https://m.edsoo.ru/ff0b0408
3aUMOJICHCTBHE TeI
KonTponbhas pabota no teme Bu6 110K
nOIMOTEeKA
30 "MexaHn4ecKoe IBIKEHHE.
B N ) https://m.edsoo.ru/ffOb06ec
3aUMOJICMCTBHE TeI
Nmnynsc Tena. UMmyasce CUibl. Eu6 OK
noIMoTeKa
31 3aKOH COXpaHEeHUsT UMITYJIbCA. 1

Ynpyroe u Heynpyroe

https://m.edsoo.ru/ffOb07fa
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B3alMOJIECICTBUE

Permrennie 3agau mo reme "3akoH

but6mmoreka [IOK

32
COXpaHEHHUs uMmIryJbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 M 0
CATITICCRAT paboTa 1 MOTHOCTS https://m.edsoo.ru/ff0b0a84
PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [IOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas paboTta
36 «Omnpenenenue pabOThl CUITbI TPEHUS
IIPU PAaBHOMEPHOM JIBIKCHHUHU Tella
10 TOPU30HTAJIBHOM OBEPXHOCTU»
37 CBs3b 9HEprUU U pabOTHI.
[ToreHnuanbHast SHEprus
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
40 JlabopaTtopHas pabota «3yuenue bubnmnoreka [JOK
3aKOHA COXPaHEHUSI SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMIKEHHE U €TI0 bubnunorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxatomue KonebaHusl.
42 BeIHYX1eHHBIC KOJIeOaHUs bubmorexa HOK
YA ' https://m.edsoo.ru/ff0b20f0
Pes3onanc
43 MaremaTuueckuii U Ipy>KMHHBII
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MasTHHUKH

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KEeCTKOCTH
MIPY>XKUHBL X MACCHL IPy3a»

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

45

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUIX

46

JlaGopaTopHas paboTta
«OrmpeeneHue 4acToThl U eprojia
KoJIe0aHui TPY>KHHHOTO MAasITHHKA

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

47

JlabopaTopHas pabota «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaH it
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI TPy3a»

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

48

Mexannueckue BoaHEL. CBOWCTBA
MEXaHU4eCKUX BOJIH. [IponosbHbIE 1
MOTEPEYHBIE BOJTHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "Mexanndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. Pacnipoctpanenue n
OTpa)kKeHHE 3BYyKa

51

VYpok-uccnenosanue "HabmoneHune
3aBHCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC

53

Ypok-koudepenius "YIpTpa3ByK u
nH(]pa3ByK B IPUPOJIC U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca
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[ToaroroBka K KOHTPOJILHOM paboTe

bubnunoreka LIOK

54 110 TeMe "3aKOHbI COXPaHEHUS. https://m.edsoo.ru/ffob25f0
MexaHuuecKUe KoeOaHust ¥ BOJIHBI" T '
KonrponsHas pabora o Teme

55 "3aKOHBI COXpaHEHUSI.

Mexannueckue Kosue6aHus 1 BOJIHbI"

56 DNeKTPOMarHuTHOE TOoJIe. bubmuorexa [IOK
DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "Lkana

58 3JIEKTPOMArHUTHBIX BOJIH. bu6nuoreka [JOK
Hcnosb30BaHmnEe 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUIsl COTOBOM CBS3H"

Ypok-uccnenosanue "M3yuenne Eu6 1IOK
. noIMoTeKa

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C .

HOMOIIIbI0 MOGHIBHOTO TeedoHa" https://m.edsoo.ru/ff0b2c6c
Pemenue 3aau Ha onpezieneHue

60 YaCTOTHI U JJIMHBI
3JIEKTPOMArHUTHON BOJIHBI
DJeKTpOMarHuTHas IpUpoJia CBeTa.

bubmuoreka [JOK
61 Ckopoctb cBeTa. BonHoBbIE 1
s https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Hcrounuku ceera. I[IpsMonuneitHoe Eu6 [IOK
nOIMoTeKA

62 pacrpocTpaHeHHe CBETa. 3aTMEHUS

C T https://m.edsoo.ru/ff0b3658
onHIa U JIyHbI
3aKkoH OTpa)kK€HHUs CBETAa. 3epKaia. Eub 1IOK
noIMoTeKa

63 Pemenue 3ana4 Ha IpUMEHEHNE

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ffOb38c4
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[Ipenomnenue cBera. 3akoH

bubnunoreka LIOK

64
MpETOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpEHHEE OTPAKECHUE
65 cBera. Mcnonbs3oBaHue MOJIHOTO bubnnorexa [{OK
BHYTPEHHET0 OTPAKECHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JIaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEIOMIICHHUSI CBETOBOTO JTy4a OT
yrja majeHus Ha rpaHuiie "Bo3ayX-
crexsio""
VYpoxk-koHpepeHuus
"Mcnonb30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
bu6nuorexa [IOK
68 JIunzel. OnTHYEcKas Cujia JTUH3BI
https://m.edsoo.ru/ffOb3f2c
bu6nuorexa [IOK
69 [TocTpoeHne N300paKeHMI B TMH3AX
P P https://m.edsoo.ru/ffOb444a
JlabopaTopHas pabota
70 "Onpenenenue GOKyCHOTO bubnuotexa [JOK
PAcCTOSIHUS U ONTHYECKOUW CHJIIBI https://m.edsoo.ru/ff0b4206
coOuparoien TUH3bI"
71 Ypok-koupepenius "OnTuyeckue bubnmnoreka [JOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 ['ma3 kak ontudeckas cuctemMa. bubmuorexa [IOK

3penne

https://m.edsoo.ru/ff0b4684
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Ypok-koudepennus "JlehekTo

73 "
3penusi. Kak coxpaHuthb 3peHue
Paznoxxenue 6emoro cBera B CIIEKTp.

74 OnbiTel HetoToHa. Croxkenne bubnnorexa [{OK
CIIEKTpaJIbHBIX 1IBETOB. [ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaboparopHast pabota "OnbITHI 11O
Pa3IoKEeHUI0 OEIOro CBETa B CHEKTP

75 Y BOCIIPUATHIO IIBETA MPEIMETOB IIPH bubmorexa LHOK

P t pedl P https://m.edsoo.ru/ffOc0e2a
WX HaOJIOJICHUU Yepe3 1BETOBbIC
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbIe

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’"

77 OmeiTel Pe3epdopaa u ruianerapHas bubnuoteka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynater bopa. Monens aroma
bopa
Hcnyckanue u morioiieHne cBera

79 aromoM. KBaHTbl. JInHeiuaTeie bubmmorexa [JOK

' ' https://m.edsoo.ru/ff0c144c
CHICKTPBI

80 Ypok-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [IOK

g a https://m.edsoo.ru/ff0c1672

82 Crpoenue aTOMHOTO sijipa. bubnmnorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIE TpEBpaICHUSI. bubnmoreka [JOK
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M3oTonsl

https://m.edsoo.ru/ff0clal4d

Pemenue 3azay o teme:

but6mmoreka [IOK

84
"PapnoakTuBHBIC peBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmnana
VYpok-koHpepeHINA
86 "ff)az[I/IoaKfl)/IBI:{He A3JIyYEHUs B buGnuorexa [IOK
Y | https://m.edso0.ru/ff0c2126
MIPUPO/IE, MEAULIUHE, TEXHUKE
SnepHbie peakiyu. 3aKOHbBI
87 COX paHeHII:;I 3apsAL0BOTO U bubmorexa LOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
88 DHeprus CBA3U aTOMHBIX SIZIEP. bubmuorexa [IOK
CBsI3b MacChl U SHEPTUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3anau o teme "Snepubie
peakun"
Peaxiuu cunTe3a U neneHus saep. bu6nuorexa [IOK
90 "
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koupepenmus "Aneprnas
01 sHepreTuka. Jlencreus
PaIMOAKTUBHBIX M3TyUYEeHUN Ha
KUBBIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOIBHOU paboTe
92 110 TeMe "DIJIEKTPOMAarHUTHOE MOJIE. bubmuotexa [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KonTponbHas pabota mo Teme
93 "DIeKTPOMarHUTHOE TOJIE.

DNEeKTPOMarHUTHBIE BOJTHBI.
KBauroBrie sBienus"
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[ToBTOpEeHME, 0000IIEHNE.

bubnunoreka LIOK
94 JIab 0
" aDOPATOP Ijme pa OTI’,{ HOTYPEY https://m.edsoo.ru/ff0c245a
BzaumopeiicTBue Ten
[ToBTropenue, o6o0menue. Pemenne
95 aCYETHBIX U KaUYeCTBEHHBIX 3a/1a4 buomorexa LIOK
P | fl https://m.edso0.ru/ff0c2572
no Teme "TeruoBble mporeccs
[ToBTropenue, o6o0menue. Pemenne
96 pacyeTHBIX U KAYECTBEHHBIX 3a7a4 bubnmnoreka HOK
o teme "KIIJ[ TenaoBeIxX https://m.edsoo.ru/ff0c2a22
nsuraresieit"
[ToBTrOopenue, o6o0menue. Pemenne
97 ACUETHBIX ¥ KQUECTBEHHBIX 3a7a4 brbmmorexa LIOK
P https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekrpoycranoBoOK"
[ToBTOpEeHue, 060061IEHNE.
98 JIaGopatopHbie pabOTHI IO Kypc Bubnmorexa [IOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SABJICHUS
[ToBTOpenue, 06o6menue. Padora ¢
99 TEKCTaMH 10 TeMe "3aKOHBI bubmmorexa [JOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHHS B MEXaHUKE
[ToBTOpenue, 06o6menue. Padora ¢
100 Tekctamu 1o Teme "KoneOanus u bubmmorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJTHBI
IToBTropenue, o6o0mmenue. Pabora ¢
101 TeKCTaMu 1o Teme "CBETOBBIE bubmmorexa LIOK
.\ https://m.edsoo.ru/ff0c3044
SIBIICHHSI
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 1o teMe "KBaHTOBas u

snepHas pusuka"
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

VYyeonuk «dusuka» B 7,8,9 knaccax aBrop A.B.Ilepsimkun, E.M.I'yTHUK

Mocksa [Ipoda 2017, 2018 rr

METOINYECKHUE MATEPHUAJIBI JIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



