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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIIUXCS W OpraHU3aluI0 H3YYCHUS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUs IPEIMETHOrO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCA CHUCTEMOOOPA3ylOIIMM JJsi  €CTeCTBEHHO-HAayYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
NpenoCcTaBiIsAeT HambOoyiee SCHbIE OOpa3lbl NPUMEHEHHsS HAyYyHOTO METO/a
MO3HaHMsI, TO €CTh CII0C00A MOJIyUYeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOrPAaMMBI, YTBEPKIAEHHOW pEIIeHUEM



Komnernn Munucrepera npocemienus Poccuiickoit @enepannu (MpoToKoJI OT 3
nekaopst 2019 r. Ne T1K-4BH).
Henan nzyyenus Gpuankm:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TNPUPOJIBI, PAa3BUTHE HX MHTEUICKTYaJbHBIX H TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3HKWU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEeHHIO B 3TOM HaIIPaBJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETCHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UYECKUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS W BBITOJIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETo

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

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTelb JIeJaeT BIOOp MPOBEICHUS



7a00paTOpHBIX pabOT U OMBITOB € YYETOM HHIUBUIAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUMHBL. M3MmepeHue Quanyueckux BelWyuH. DuU3nyecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bl: JAJIbHOCTH IOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE a30B, KUJIKOCTEH M TBEPABIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX IO OJJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBijieHne TBEPABIX TeJl, )KUAKOCTEH M ra3oB.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIMYEHHS JaBieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTA OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIONIEHM Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
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«3omnoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KaOWUISIPHBIE SBJIECHMS. TErIoBoe pacuIMpeHNE U CKaTHe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIuionepesaya 17§ COBEpLICHNE paboThI. Bunsl TEIJIONEPEAAUH:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnuectBo Temnorel. YaenpHasd TEIJIOEMKOCTH BEILIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysnn.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  MpHU
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3iexkTpudeckoro mnosst. [lpunimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJNEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre Uenu U MOTpeOUTENN dIEKTPUUECKO s3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPIUH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3aPSIO0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenrpoBaHue MarHUTHBIX MOJIE€M MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJiss CWIbl TOKa MPH MApaJIEILHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenne pabOTHI SAEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aUMOJACHCTBHS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBl IO  MCCIEAOBAHUIO SIBJICHUSA DSJEKTPOMArHUTHOW HHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u yvacrora oOpaieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHeHHME TyTe W TPACKTOPUN JBHKEHHSI OJHOIO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPU JBUKEHUU TeNa Mo ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBMIKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka U BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnpocTpanenue npoAoabHbIX U MOTIEPEUYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHO1a KOJIeOaHl MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

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

ONEeKTpOMarHuTHOE  MoJie.  DJEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoyIHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIynsl. Otpaxenune csera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunun aevictBus oToanmnapara, MUKpOCKOIA U TeJIECKOMA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. TlomyuyeHune n300paxeHU# ¢ MOMOIIBIO COOMPAIOLIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOroleHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanunoaktuBHOCTE. Ajbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIHMU YACTHUIBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTHUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE IIOJNIyYEHHBIX 3HAHMM pacmo3HaBaTh W HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4yHbIE OCHOBBI HauWOOJie€ Ba)XXHBIX JOCTH)KEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMUpoOBaHbI CIEAYIONINE JTUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI ¥  3MOLMOHAJBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(JIEKCUH, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COLIMAJIBHOW HAIIPaBJI€HHOCTH, TPEOYIOUIMX B TOM YHCIE€ W (PU3HYECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOUMIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICCTBUU MPU BBHINOJIHEHUU HCCICAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NISCKUX O0BEKTAX U SBICHUSAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJIOOIBHBIX ITOCICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC TCHCTBUSL.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIB30BAHUEM JE€TYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haubosee
HOJIXOJSIIETO C YUETOM CaAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPHUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMmaMu, HTHOU rpauKoi 1 MX KOMOWHAIIUSIMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1aroxenaTeabHOCTU OOIIECHNUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYacCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JE€ATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTIKEHUIO: paclpeAeisiaTh poyd, OOCYXIaTh MpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaja B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCA B  PA3NMYHBIX MOAXOAAX MPUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MpejiaraeMble BAPUAHTHI pELICHUH;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYeCKOro UCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yNbTaTa LEJIU U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;



pU3HaBaTh CBOE MPABO Ha OIIMOKY MPHU PelIeHUuH HU3HUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOI0/IEHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOLIAs
cuna, aedopmanusa  (ymopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Meperaya JAaBiCHUS TBEPABIMU TeJIaMH, >XKHIKOCTAMH M
razamM, arMoc(epHOe JaBlieHHWE, IUIABaHUE TeJl, [PEBpaIICHUS
MEXaHUYECKOM SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSBJICHHE HM3YyUYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCTIOIb3YS
¢usznyeckue BeTMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KMHETHYECKass M NOTEHLMAIbHASI SHEPrus), NpU ONHUCAHMHM IPaBUIBHO
TPAKTOBaThb  (PU3MYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABHJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBaIONINE (PU3WYECKUE BETUYMHBI: HA OCHOBE aHAlM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh TPH TOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BBHIBO/IHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUSI, BPEMEHHU, MAacCChl Tela,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONMMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTU OT YJJIMHEHHUSI MPYKUHBI, BBHITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIIEOBaHMs, COOMpATh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOJNTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUU: MpH
BBITIOJTHEHHH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MOJIIUITHAKN, YCTPOWCTBO BOAOIMPOBOJA, THUIPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3UYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB uH(opMauuu B HWHTepHeTre B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIOJTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3aJJaHUil HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOrO0  COJIEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (U3UUYECKOTO COAEpPKAHUS, B TOM



qucie MyOJMYHO JAeNaTh KpaTKUe COOOLIEHHS O pe3ysbTaTrax NPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALINEH;

e IIPU BBIIOJHEHUM YYEOHBIX NPOEKTOB M HCCIECIOBAaHUM pacHpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aNMOJICHCTBHE, YUUTHIBAasi MHECHHE OKPYKAFOLIHX.

Il1anupyeMbie NpeIMeTHLIE Pe3YJIbTATHLI 0CBOCHHUA VUEOHOT0 MpeaIMeTa
«Duznka
B 8 Ki1acce

Jluunocmuole pe3yiomanbl:

- q)OpMHpOBaHI/Ie IMO3HABATCJIbHBIX HHTCPECOB, NMHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I>'I
yUaIIuXCs;

- yO@XIEHHOCTh B BO3MOKHOCTH TTO3HAHHSI TPUPOIBI, B HEOOXOAMMOCTH Pa3yMHOTO
UCTIOJIb30BaHUS IOCTUKCHUN HAYKH U TEXHOJIOTHH JIs TaJIbHEUIIIETO Pa3BUTHS YE€JI0BEYECCKOTO
o0rmiecTBa, yBakeHHE K TBOPLIAM HAayKH, OTHOIIIEHHE K (PU3HMKE KaK K SJIEMEHTY
00IIIeYeTIOBEUECKON KYJIbTYPHI;

- CaMOCTOSITEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUHU M MPAKTUYECKUX YMEHHUI;

- MOTHBAIIUS 00pa30BaTEIbHON AESITENbHOCTH IKOJIBHUKOB HA OCHOBE INYHOCTHO
OPUEHTUPOBAHHOTO MTOIX0/1a;

- (hopmupoBaHUE IEHHOCTHBIX OTHOLIEHHUH K IPYT IPYTY, YUYUTEINI0, aBTOPAM OTKPBITHI U
n300peTeHmH, pe3yabTaTaM 00ydeHUsI.

Memanpeomemmbie pe3yibmanivl:

- OBIQJICHHE HAaBBIKAMH CAMOCTOATEIHHOTO TMPUOOpPETEHHS] HOBBIX 3HAHWHN, OpTaHHU3AINH
y4eOHOU JEeATCIILHOCTH, IIOCTAHOBKH IIEJIeH, ITUTAHWPOBAHMS, CAMOKOHTPOJS U  OIECHKHU
pe3yNbTaTOB CBOEH JESATENbHOCTH, YMEHHMSIMH TMPEABHAECTh BO3MOXKHBIE pPe3ylbTaThl CBOUX
JICCTBUI;

- TIOHMMaHUE pPa3INuuil MEeXAy HCXOTHBIMU (paKkTaMU W TUNOTE3aMH s UX OOBSICHEHUS,
TEOPETUICCKIUMH MOJICIISIMH M peaTbHBIMA 00bEKTaMH, OBJIAJICHUE YHUBEPCATBHBIMU YIeOHBIMU
JNEHCTBUSAMHU Ha TIpUMEpax THIIOTe3 A7 OOBSICHEHUS U3BECTHBIX (PaKTOB U IKCIEPUMEHTAIBLHOM
MPOBEPKH BBIIBUTAEMBIX THIIOTE3; pa3pabOTKH TEOPETHICCKUX MOJIeNIel IPOIECCOB MU
SIBIICHUI;

- TPHOOpPETEHHE ONBITa CAMOCTOSTEIBLHOTO IIOMCKA, aHalu3a W O0TOopa uHbOpMAIUu ¢
WCIIOJIb30BAaHUEM PA3JUYHbIX HMCTOYHHKOB W HOBBIX HWH(POPMAIIMOHHBIX TEXHOJIOTUN s
peIIeHUs TTOCTABIICHHBIX 3a71a4;

- ¢gopmupoBaHuEe yMEHUU BOCHPHUHUMATh, TepepaldaThiBaTh W MPEABABIATH WH(MOPMAIIUIO B
CIIOBECHOM, OOpa3HOW, CHUMBOJMYECKOH (opmax, aHaIu3upoBaTb M IepepadaTbiBaTh
MOJTyYEHHYIO HH(POPMAIUIO B COOTBETCTBUU C IMOCTABJICHHBIMH 33a4aMU, BBIICISITH OCHOBHOE
coJlep’KaHue MPOUYUTAHHOTO TEKCTa, HaXOJUTh B HEM OTBEThl Ha IOCTABIEHHBIE BOMPOCHI U
U3JIarath ero;

- pa3BUTHE MOHOJOTHYECKOW W JHAIOTUYECKOW peud, YMEHHS BBIpaKaTh CBOM MBICIH H
CIIOCOOHOCTH BBICTYIINBATh COOECENHMKA, MOHMMATh €ro TOYKY 3PEHHsS, MPHU3HABATH MPaBO
JIpYroro 4ejgoBeKa Ha HHOE MHEHHE;

- OCBOCHHE TMPUEMOB ACHCTBHI B HECTAHJAPTHBIX CUTYAllUSX, OBJIAJCHHE 3BPUCTUUYCCKIUMHU
METOaMH pelieHus mpooiem;




- (hopMupoBaHre yMeHHUI pabOTaTh B IPYIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IPEICTABIATh U OTCTAUBATh CBOU B3IVIABI M YO€XKIEHUS, BECTH TUCKYCCUIO

Pecynamusnvie YV/:

—  Onpenenars 1 GOPMYIUPOBATH LIENb ACATEILHOCTH HA YPOKE.
— IIporoBapuBath mociaeq0BaTEeIbHOCTD ICHCTBUIT HA YPOKE.
— VYuuThca BBICKA3bIBaTh CBOE IMPEAINOJIOKEHHE (BEPCHIO) HA OCHOBE pPadOTHI C
WLTIOCTpaell yueOHuKa.
—  Yuurtbces paboTaTh M0 MPEIOKEHHOMY YUUTENIEM TUIaHYy.
CpencrtBoM (HOpMHPOBAaHHS ITHX ACHCTBUH CIY)KUT TEXHOJIOTHSI NMPOOJIEMHOrO AManora Ha
JTale U3y4eHus: HOBOro MaTepHaa.
— YuuThCA OTIIMYATH BEPHO BHINOJIHEHHOE 33/1aHHE OT HEBEPHOTO.
— VYuuThCcd COBMECTHO C YYHTENEM M JPYTMMH YYCHHKAMH J1aBaTh SMOLMOHAJIBHYIO
OLICHKY JIeSITeTIbHOCTH KJIacca Ha YPOKe.
CpenctBoM (pOpMHUPOBaHUS ATHX ACUCTBUI CITY)KUT TEXHOJIOTHSI OLEHHBAHUS 00pa30BaTEIbHBIX
JTOCTHXKEHUI(Yy4eOHBIX YCIIEXOB)

Iloznasamenvnvie YVJI:

— OpueHTHpOBaThCSI B CBOCH CHCTEME 3HAHHM: OTIMYaTh HOBOE OT YK€ HM3BECTHOTO C
MOMOIIBIO YUUTEJIS.

— Jlenate mnpeaBapUTENbHBIA OTOOP HMCTOYHMKOB HH(OpMALMU: OPHEHTHPOBATHCS B
yueOHUKe (Ha pa3BOpOTE, B OTJIABJICHUH, B CIIOBApE).

— JloOwIBaTh HOBBIE 3HAHWS: HAXOIUTH OTBETHI Ha BOIPOCHI, UCTONB3YS YYEOHHK, CBOU
YKU3HEHHBIHN ONBIT U MHPOPMALUIO, TOJYyYEHHYIO Ha YPOKE.

— IlepepabareiBaTh MONydeHHYIO HWH(GOpPMAIMIO: JeJaTb BBIBOABI B pe3yibTaTe
COBMECTHOH pabOThI BCETO Kiacca.

— IlepepabarpiBaTh NOTYYEHHYIO HH(OPMALIMIO: CPABHUBATH U KJIACCU(PUIINPOBATD.

— IIpeoGpazoBbiBaTh HHGOPMALIMIO U3 OJHOH (OPMBI B APYTyIO: COCTABIATH (PU3NUECKUE
pacckasbl M 3aJaud Ha OCHOBE MPOCTEHIIMX (U3NYeCKHX Mojened (IpeaMeTHBIX,
PUCYHKOB, CXEMaTHYECKHUX PHUCYHKOB, CXEM); HaXOIWUTh W (POPMYTUpPOBATH pEIICHHE
3aJa4ud C MOMOIIBIO MPOCTEUIINX Mojenel (MpPeIMETHbIX, PUCYHKOB, CXEMAaTHYECKUX
PHUCYHKOB, CXEM).

CpenctBoM (popMHUPOBAaHUS ITHX JCHCTBUI CIY)KUT y4yeOHBIM MaTepuan M 3aJaHusl yueOHHKa,
OpPUEHTHPOBAHHbBIE HA JINHUY Pa3BUTHSI CPEICTBAMHU TIPEIMETA.

Kommynuxamuenwvie YVJ]:
— JloHecTH CBOIO MO3UIMIO 0 IPYTHX: OQPOPMIISITH CBOIO MBICIHh B YCTHON M MHUCHbMEHHOMN
peun (Ha ypOBHE OJTHOTO MPEATIOKEHUS UM HEOOBIIIOTO TEKCTA).
— CrnymaTth ¥ IOHUMATh peYb JPYTHX.
— YuTaTh U IepecKa3bIBaTh TEKCT.
CpenctBoM ¢GOpMUPOBAaHUS ITHX ACHCTBHMA CIYXHT TEXHOJOTHS MPOOJIEMHOrO JHaora
(MO0 YKt ¥ TTOIBOASIIINI TUAJIOT).
— CoOBMECTHO JTOTOBapHUBATHCS O MpaBUIaX OOIIEHUS U MOBEACHUS B IIKOJE W CJIEIOBAThH
HM.
—  YUuThCA BBIONHATH PA3IMYHBIC POJIH B TPyMIE (JIUAEpa, UCTIOTHUTES, KPUTHKA).
CpenctBoM (GopMHUpPOBAHUS ITHX JEUCTBHM CIY)XUT OpPraHM3aIus padOThl B Mapax M MajbIX
rpymmax (B METOAMYECKUX PEKOMEHAIMAX JaHbl TAKWE BAPUAHTHI IPOBEACHUS YPOKOB).

IIpeomemmunie pe3yiomampl:




- 3HAHMUS O MPHUPOJE BAKHEHIINX (U3UUECKUX SIBJICHUN OKPYKAIOLIETO MHpA W MOHHMaHUE
CMbICIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIUX CBSA3b U3YUEHHBIX SBJICHUIA;

- YMEHHs I0Jb30BAaTbCSl METOJAMHU HAY4YHOI'O MCCIICIOBAHUS SIBJICHUN IPUPOABI, IIPOBOIUTH
HaOJIIOAE€HUS, IUIAHMPOBATh U BBINOJHATH AKCIEPUMEHTHI, 00palaThiBaTh pe3yJbTaThl
U3MEPEHUH, MPECTABIATh PE3YJIbTaThl U3MEPEHUH C TOMOLIbI0 Tabiuil, TpaduKoB u Gopmyd,
OoOHapyKUBaTb 3aBHUCHUMOCTH MEXAY (QHU3UUYECKUMHU SIBICHUSAMH, OOBSCHSITH IOJy4YECHHBIE
pe3ynbTaThl U JENATh BBIBOJIbI, OLIEHUBATH I'PAHULIbI IOIPEIIHOCTEN PE3yIbTaTOB U3MEPECHMUI;

- YMEHMsI IPUMEHSATh TEOPETUYECKHE 3HaHMs M0 (U3MKE Ha IpPAKTHUKE, pelarb (U3N4ecKue
3a/1a4M Ha IIPUMEHEHHUE NI0JIy4CHHBIX 3HAHU;

- YMEHUs U HaBBIKU NPUMEHATH MOJIyYEHHbIC 3HAHUA A OOBSCHEHUS NPUHLMUIIOB ACHCTBUS
BAKHEUIINX TEXHUYECKUX YCTPOMCTB, PELICHUS IPAKTUYECKUX 3a1ad ITOBCEIHEBHOW >KU3HU,
palMOHAaIBHOIO IIPUPOIONOIB30BAHUSA U OXPAaHbl OKPYXKAIOIIEH CPEIbl;

- (opmMupoBaHHE YOEKICHUS B 3aKOHOMEPHON CBS3HM W IO3HABAEMOCTH SIBJICHUH NPHPOMBI, B
O00BEKTUBHOCTH HAY4YHOTO 3HAHUS, BBICOKOH LIEHHOCTH HAyKW B Pa3BUTUU MaTEpUAIBbHOM U
JIyXOBHOH KYJIBTYpBI JIFOJIEH;

- pa3BUTHE TEOPETHYECKOI'O MBIIUIEHHs Ha OCHOBE (DOPMUPOBAHMS YCTaHABIMBATH (DAKTHI,
pa3yinyaTh NPUYUHBI U CIEICTBHS, CTPOUTH MOJEIH W BBIABUIATh THUIIOTE3bl, BBIBOJUTH W3
SKCHEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKUX MOJIesIel (PU3UUECKUe 3aKOHBI;

- KOMMYHHUKaTUBHBIE YMEHHUSI JOKJIAAbIBATh O PE3yJIbTaTaX CBOErO MUCCIEIOBAHMS, y4aCTBOBATh
B JIUCKYCCHH, KPATKO U TOYHO OTBEYaTh Ha BOIPOCHI, UCIIOJIB30BATh CIIPABOYHYIO JIUTEPATypy U
Jpyri€ NCTOYHUKU HH(OPMaLIUH.

Y4eHHK HAy4YuTCH:

* [IOHHMMAaTh: CMBICJ MOHATUI: PU3NYECKOE ABJIEHUE, PU3NUECKHI 3aKOH, BELIECTBO,

*  B3aUMOJCUCTBUE, DJIEKTPUUYECKOE I10JI€, MArHUTHOE I10JI€, BOJIHA, aTOM, aTOMHOE SO,
MOHU3HUPYIOLIUE U3Ty4EHNUS,

*  cMbICH (pU3MUYECKUX BEIUYHH: ITyTh, CKOPOCTh, YCKOPEHHE, Macca, IIIOTHOCTb, CUIIA,
JaBJIeHUEe, UMIYJIbC, pab0oTa, MOIIHOCTh, KWHETHYECKask SHEPT s, OTEHIMAIbHAs
3HEprus, K03(H(HUIMEHT OJIE3HOrO AEUCTBHS, BHYTPEHHSS SHEPTUs, TEMIIepaTypa,
KOJIMYECTBO TEIUIOTHI, yI€IbHAs TEINIOEMKOCTD, BIaXKHOCTh BO34YyXa, JIEKTPHUYECKUI
3apsill, CUja dJIEKTPUYECKOr0 TOKA, SJIEKTPUUYECKOE HAIPSKEHUE, DJIEKTPUYECKOE
COIIPOTHUBJIEHUE, PA0OTa U MOLHOCTh JIEKTPUUECKOT0 TOKA, (POKYCHOE PACCTOSAHUE
JIUH3BL;

e cmbica pusndeckux 3akoHoB: [lackans, Apxumena, HploToHa, BCEMUPHOTO TSTOTEHMUS,
COXpaHEHHUs UMITYJIbCa U MEXaHUYECKOM YHEPIUU, COXPAHEHUS DHEPTUU B TEIIJIOBBIX
IpoLeccax, COXPaHEeHUs NIEKTPUIECKOro 3apsaaa, OMa I yd4acTKa JIEKTPUYECKOU
uenu, Jxoyia—Jlenna, npsMOJIMHEWHOIO paCIIpOCTPaHEHUs CBETA, OTPAKEHUsI CBETA;

*  OIKCHIBaTh U OOBACHATH GU3NYECKHUE SIBICHUSI: pABHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE JBUKEHUE, TIEpelady JaBICHUs
KUJKOCTSIMHU U Ta3aMH, IUIaBaHKUE TeJ, MEXaHUUeCKHue KoieOaHusl U BOJIHBL, AU Py3HIo,
TEIJIONPOBOJHOCTb, KOHBEKLIUIO, U3JIy4YEHUE, UCIIAPEHNE, KOHICHCALUIO, KUIIEHUE,
IUTABJICHUE, KPUCTAJUIM3ALMIO, DJICKTPH3ALMIO TEJl, B3AUMOIECHCTBUE DIIEKTPUIECKHUX
3aps110B, B3aUMOJICVCTBUE MAarHUTOB, IEHCTBUE MATHUTHOIO ITOJIs HA IIPOBOJAHUK C
TOKOM, TEIUIOBOE JEHUCTBUE TOKA, IEKTPOMATHUTHYIO HHIYKIUIO, OTPAKEHHE,
IIPEJIOMIIEHUE U JUCIIEPCHUIO CBETA;

*  HCHOJb30BaTh (PU3NYECKHE IPUOOPBI M N3MEPUTENIBHBIE HHCTPYMEHTHI JUIsl U3MEPEHUS
($U3MUECKUX BETMYMH: PACCTOSIHUSA, IPOMEKYTKa BPEMEHH, MACChl, CUJIbI, TaBJICHUS,
TEMIIEPATYPBI, BIAXKHOCTH BO31yXa, CUIIBI TOKA, HAIPSDKEHNUS, JIEKTPUIECKOTO
COIIPOTHUBIICHUS, paOOTHI U MOLTHOCTH JIEKTPHUECKOTO TOKA;

*  IPEJCTABIAThH PE3yJIbTaThl U3MEPEHUH C TOMOLIBIO TaOIUL], IPaMKOB U BBISBIATH HA
9TOU OCHOBE HMIIUPUYECKUE 3aBUCUMOCTH: IIyTH OT BPEMEHH, CUJIBI YIIPYTOCTH OT
YAJIMHEHUS NPYKUHBI, CUJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JAABJICHUS, IIEPUOA



KoJIeOaHU MasTHUKA OT JJIMHBI HUTH, IIEpHOJa KojeOaHHii rpy3a Ha MPYKUHE OT MacChl
rpy3a ¥ OT )KECTKOCTH MPY>KUHBI, TEMIIEPATYPbI OCTHIBAIOIIETO TEJIa OT BPEMEHU, CHUJIIBI
TOKa OT HAIPSKEHUS Ha YYACTKE LIETH, YIila OTPakeHUs OT yrJja MajJeHus CBeTa, yria
MPEIOMJICHUS OT yIJia MaJeHUs CBETa;

*  BBIPAXKATH PE3yJIbTAThl U3MEPEHUMN U PACUETOB B €AMHULAX MeEXKIyHApOIHON CUCTEMBI,

*  MPUBOAUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NUECKUX 3HAHUH O
MEXaHUYECKUX, TETIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

* pewiath 3a/1a4M HA IPUMEHEHHUE U3YUYEHHBIX (PU3MUECKUX 3aKOHOB;

*  OCYIIECTBJIATH CAMOCTOSTENIbHBIA NOUCK HHPOPMALIUU €CTECTBEHHOHAYYHOTO
COJIepKaHUs C UCIOIb30BAaHUEM PA3IMYHbBIX HCTOYHUKOB (Y4€OHBIX TEKCTOB,
CHPABOYHBIX U HAYYHO-TIOMYJISIPHBIX U3/IaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHera), ee 00pabOTKy U MpeiCcTaBICHHE B pa3HbIX (hopMax (CIOBECHO, C TOMOIIBIO
rpadMKOB, MATEMAaTHIECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

IlnanupyeMblie pe3yabTaThl 0CBOEHHS YUeOHOro nmpeaMera «Pusuka»

9 kiacc

JInyHOCTHBIE pPe3yJIbTAThI:

. C(bOpMI/IpOBaHHOCTI) IMMO3HAaBATCJIbHBIX MHTCPECOB Ha OCHOBC Pa3BUTHUA MHTCIUICKTYAJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs;
yOeXKIEHHOCTh B BO3MOXKHOCTH TIO3HAHHUSA TPHUPOJBI, B HEOOXOIUMOCTH pPa3yMHOTO
WCIONIb30BAaHUS JOCTI)KCHUW HAyKM U TEXHONOTWUH I JANbHEWINEro pa3BUTHS
YeJI0BEYECKOro OOIIEeCTBa, YBaKEHUE K TBOPLIAM HAyKM M TEXHUKH, OTHOLIEHHE K (U3HKE
KaK 2JIEMEHTY OO0II[eueI0BeYECKOM KyIbTYypHI;

CaMOCTOSITENIbHOCTh B IPUOOPETEHNN HOBBIX 3HAHUM U IPAKTHUUECKUX YMEHUMH;

TOTOBHOCTh K BBIOOPY >KM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMH MHTEpPECAMU H
BO3MOYXHOCTSIMU;

MOTHBaIMs 00pa3oBaTeNbHON JESATENbHOCTH IIKOJHHHUKOB Ha OCHOBE JIMYHOCTHO-
OPHEHTHUPOBAHHOTO MTOIX0/1a;

(dbopMUpOBaHHE IIEHHOCTHBIX OTHOIIGHUN IPYT K JIPYTy, YYUTENI0, aBTOpaM OTKPBITUH U
M300peTeHUH, pe3yabTaTaM 00ydeHUsI.

MertanpeaMeTHble pe3yJbTaThI:

. OBJIAJICHUE HAaBbIKAMHU CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHI/II\/'I, OopraHru3anrn
yu4eOHOW JeATeTbHOCTH, IMOCTAHOBKH IIeNiel, IJIAaHHUPOBAHUS, CAMOKOHTPOJS M OLIEHKH
PE3YIBTATOB cBOEH ACATCIBHOCTH, YMCHUAMU MPCABUACTH BO3MOXHBIC PE3YJIbTaTbl CBOUX
JIeNCTBUI;

IIOHUMAHHUEC paSHI/I‘IHﬁ MCXKAY HCXOAHBIMU (l)aKTaMI/I U TUIIOTE3aMH JIsI UX 06T)$[CHCHI/ISI,
TEOPETUYECKUMH MOJENIIMH U PEATbHBIMH OOBEKTaMH, OBJAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU JEHCTBUSIMM Ha MpHUMEpax THUMOTe3 s OOBACHEHUS H3BECTHBIX (AKTOB H
OKCIIEPUMEHTATbHOW TMPOBEPKHU BBIIBUTAEMBIX THIIOTE3, pPa3pabOTKH TEOPETUUECKUX
MOJIENIEN MTPOLECCOB WITH SIBJICHUI;

(dbopMupOBaHHE YMEHHI BOCIPHHUMATh, IepepadaThiBaTh U MPEABABIAT, WHPOPMAIUIO B
CIIOBECHOM, 0Opa3HOM, cuMBoOJWYeckol (opMax, aHaIU3UPOBAaTh M IepepadaThIBaTh
IMOJIYYCHHYIO I/IH(l)OpMaLII/IIO B COOTBCTCTBHMHM C IIOCTAaBJICHHBIMHU 3aJdadaMM, BbIACIATH
OCHOBHOE€ COJIep)KaHHE€ MPOYMTAHHOTO TEKCTa, HAXOAWUTh B HEM OTBETHI Ha IOCTABJICHHBIE
BOIIPOCHI U U3Jiarathb €ro,

MpUOOpPETEHNE OIBITa CaMOCTOSITEIBHOTO IIOMCKA, aHajdu3a W oTOopa HHGOPMAIUH C
HCIIOJIb3OBAHUCM PA3JIMYHBIX HCTOYHUKOB W HOBBIX I/IH(I)OpMaI_[I/IOHHBIX TEXHOJIOTUH JJIA
pellieHrs Mo3HaBaTeNIbHbIX 3a/1a4;



pa3BUTHC MOHOJIOTHYECKON U ,Z[I/Ia.HOl"I/I‘IeCKOf/’I pcur, yMCHUS BbIpaXaTb CBOW MBICIIU H
CIIOCOOHOCTH BBICIYIINBAaTh COOECEHHIKA, IOHUMATh €r0 TOYKY 3PCHUs, IIPH3HABATH [IPABO
APYTOro YeloBeKa Ha HHOE MHEHHE;

OCBOCHHE MPUEMOB JCUCTBUI B HECTAHAAPTHBIX CUTYaLUsX, OBJIAJCHUE IBPUCTHYCCKUMHU
METOAaMHU PeLIeHus IpobeMm;

(bopMupoBaHue yMeHHUIT pabOTaTh B IPYIIIE C BBIMOIHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
MNpCACTABJIATH U OTCTAUBATH CBOU B3IJIAAbBI U YGG)KI[CHI/ISI, BCCTU JHUCKYCCHUIO.

MpeameTHble pe3ynbTaThbl:

MMOHMMAHHE U CITIOCOOHOCTH OMHUCHIBATH U OOBSACHATH (DU3MUECKUE SBICHUS . TOCTYNATEILHOES
JIBHIKEHHE, CMEeHA JHS UM HOYM Ha 3eMile, CBOOOIHOE MaJeHue TeJl, HEBECOMOCTh, JBH)KCHHE
10 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO;

3HAaHUE U  CIOCOOHOCTh  JIaBaTh  OMNpECIICHHS/ONMUCaHUs  (PU3WYECKUX  TTOHSATHI:
OTHOCUTEIBHOCTh JIBUKCHHS, TEOIEHTPUYECKass M TeIUOICHTPUYECKash CHUCTEMBI MHPA;
PEaKTHBHOE JBIKCHHE, (DU3UYCCKUX MOJICICH: MaTepualbHas TOYKa, CHCTEMa OTCYECTa;
(U3MYECKUX BEJIMYUH: TICPEMEIICHHE, CKOPOCTh PABHOMEPHOIO  MPSMOJUHEHHOTO
JBUKEHUS, MTHOBEHHAs1 CKOPOCTh M YCKOPEHUE MPU PABHOYCKOPEHHOM MPSIMOJUHEHHOM
JBWKEHUU, CKOPOCTh M IIEHTPOCTPEMHUTEIHHOE YCKOPEHHUE MPU PABHOMEPHOM JBUIKEHUU
TeJa 10 OKPY>KHOCTHU, UMITYJIbC;

MMOHMMAHUE CMBICIIA OCHOBHBIX (DU3UYECKUX 3aKOHOB: 3aKOHbI HbIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOH COXPAHEHMS UMITYJIbCa, 3aKOH COXPAHEHHUs YHEPTrUU U YMEHHUE NTPUMEHATD
UX Ha MPAKTHUKE;

YMEHUE NPUBOJUTH MPUMEPHl TEXHUUYECKUX YCTPOWCTB MU KUBBIX OPraHW3MOB, B OCHOBE
MepeMENIeHUs] KOTOPBIX JIGKUT TMPUHIUIT PEAaKTUBHOTO JIBIDKCHHS; 3HAHME U YMEHHUE
OOBSCHSITH YCTPONCTBO U JEHCTBHE KOCMUYECKUX PaKeT-HOCUTENEiH;

YyMEHHE U3MEpATh: MIHOBEHHYIO CKOPOCTh M YCKOPEHHE TIIPpH PaBHOYCKOPEHHOM
NPSMOJIMHETHOM ~ JIBMDKEHHMH, LIEHTPOCTPEMHTENIbHOE YCKOPEHHE TIPU PaBHOMEPHOM
JBUKEHUHU TI0 OKPYKHOCTH;

MOHNUMAaHUE M CIHOCOOHOCTh OMHCHIBATH U OOBSCHITH (DU3MUECKUE SIBICHUS: KOICOAHHS
MaTeMaTUYeCcKOro W TMPYKHUHHOTO MAaATHHKOB, pPE30HAHC (B TOM 4YHCJIE 3BYKOBOM),
MEXaHUYECKUE BOJIHBI, JUIMHA BOJIHBI, OTPAKEHHUE 3BYKa, 9X0;

3HaHUE U CIIOCOOHOCTH J1aBaTh OMpeaesieHUus (PU3NISCKUX MOHATHI: CBOOOIHBIC KOJIeOaHuUs,
KojeOaTenbHasT CHCTeMa, MAasTHUK, 3aTyXarollhe KoJeOaHWsl, BBIHYKIEHHBIC KOJICOaHWs,
3ByK W YCJIOBHS €ro paclpoCTpaHeHUs; (PU3MYECKUX BEIUYHH: aMIUIUTyJa, MEPHOI U
gacToTa KosieOaHui, cOOCTBEHHAsh 4acTOTa KoNeOaTeTbHOW CHCTEMBI, BHICOTA, TPOMKOCTH
3BYyKa, CKOPOCTb 3BYKa; (PH3NUECKUX MOJCINICH: MAaTeMAaTHUYECKII MasTHUK;

BJIAJICHUE DKCIEPUMEHTAIBHBIMU METOJAaMU MCCIIEIOBaHUSI 3aBUCHUMOCTH TIepHoJia |
YacTOThI KOJeOaHUI MagTHUKA OT JJIUHBI €T0 HUTH,

MOHUMAaHUE ¥ CHOCOOHOCTh OMHCHIBATE U OOBSICHATH (DU3UYECKUE SBICHUS/TIPOIIECCHI:
AJIEKTPOMArHUTHAs WHAYKIMUS, CAMOUHAYKIHWS, TPETOMJICHUE CBETa, IUCIEPCHS CBETA,
MOTJIOIIEHUE M HCIYCKaHUE CBeTa aTOMaMH, BO3HHUKHOBEHHE JIMHEMYaThIX CIIEKTPOB
WCITYCKaHHS ¥ TIOTJIONICHNS,

3HaHHWE U CMOCOOHOCTH JIaBaTh OMNpeAeNeHUs/Onmucanns (PU3NUECKUX TOHATHUN: MarHUTHOE
Moje, JIMHUM MAarHuTHOW WHAYKIMH, OJHOPOAHOE M HEOJHOPOJHOE MAarHUTHOE TIOoJIe,
MAarHUTHBIA  TIOTOK, IIEPEMEHHBIA  JJEKTPUYECKUM TOK, DJIEKTPOMAarHUTHOE IIOJE,
AJICKTPOMArHUTHBIE BOJIHBI, AJICKTPOMArHUTHBIE KOJICOAHUS, PAAMOCBSI3b, BHIAUMBIA CBET;
(GU3MYECKUX BEIWYUH: MArHUTHAs WHAYKIUSA, WHAYKTUBHOCTh, IEPHOJ[, YacToTa U
aMIUTUTY/Ia SJIEKTPOMArHUTHBIX KOJIEOAHWHN, TTOKA3aTeNn MPEJIOMIICHHUS CBETA;

3HaHHe (OPMYIHUPOBOK, MOHMMAHHE CMBICTIA M YMECHHE MPUMEHSTh 3aKOH MPEIOMIICHUS
cBera 1 mpaBuiio JIeHa, KBaHTOBBIX MOCTYJIATOB bopa;



3HaHUE HA3HA4YCHMs, YCTPOMCTBA M IMPUHIMUIA JEHCTBUS TEXHUYECKUX YCTPOUCTB:
JIEKTPOMEXaHUYECKUH HMHIYKIIMOHHBI TIeHepaTop MEePEeMEHHOI0 TOKa, TpaHchopMaTop,
Kosie0aTeNbHbII KOHTYP, AETEKTOP, CIIEKTPOCKOII, CIIEKTporpad;

IIOHMUMaHWEe U  CHOCOOHOCTh  ONHUCBHIBaTh M OOBACHATh  (U3UYECKUE  SIBJICHUS:
PaaMoOaKTUBHOCTh, HIOHU3UPYIOLIUE U3ITYYCHHUS;

3HaHUE U CIIOCOOHOCTh  JlaBaTh  OIpEJEJICHUs/ONucaHus  (U3NYECKUX  MOHATHM:
palMOaKTUBHOCTb, aib(a-, OeTa- M ramMMma-dacTHIbl; (QU3MUYECKUX MOAETCH: MOJeNn
CTpOEHHUs aTOMOB, TipeioxkeHHbie J[. Tomconom u D. Pe3epdopom; mpoTOHHO-HEHTPOHHAS
MOJIETb aTOMHOTO s1Jipa, MOJIENb IpOLECcca JEJIEHU AIpa aTOMa ypaHa;

¢Gu3nYecKux BEIMYMH: IMOMVIOIIEHHas J03a M3JIydeHus, Ko3(duuueHt kadecTna,
SKBHMBAJICHTHAS /1032, IEPUOJI [10JIypaclaia;

YMEHHUE MPUBOJUTH IPUMEPBI U OOBSICHATh YCTPOMCTBO U MPUHLMII ACHCTBUS TEXHUUYECKHX
YCTPOMCTB M YCTAaHOBOK: cyeTuumk ['eiirepa, kamepa BuibcoHa, my3bpIpbKOBas Kamepa,
SJIEPHBIN PEAKTOP HAa MEJICHHBIX HEUTPOHAX;

YMEHHE U3MEPATH: MOIIHOCTb J103bl PaJAMOAKTUBHOTO U3IYy4EHUsI OBITOBBIM IO3UMETPOM;
3HaHue (OPMYIMPOBOK, NMOHMMAHHE CMbICIAa M yYMEHHUE NPUMEHSTh: 3aKOH COXPaHEHUS
MaccoBOI'0 4YMCJIa, 3aKOH COXpaHEHMs 3apsia, 3aKOH pPaJUOaKTHBHOIO pacnajia, IpaBHIIO
CMEILEHUS;

BJIQICHUE DKCIHEPUMEHTAJIbHBIMU METOJAMU HCCIEIOBAHHUA B IPOLECCE H3YYEHHUS
3aBMCHUMOCTH MOLIHOCTH M3J1y4€HMsI IPOJYKTOB paclazia paJoHa OT BpPEMEHU;

IIOHUMAaHUE CYTH IKCIIEPUMEHTAIbHBIX METO0B UCCIIEJOBAaHUS YaCTHULL;

YMEHHUE UCII0JIb30BaTh M10JIyYE€HHbIE 3HAHUS B TOBCEJHEBHOM JKNU3HHU (OBIT, 3KOJIOTHsI, OXpaHa
OKpY>KaroIllel cpe/ibl, TEXHUKA 0€30MaCHOCTH U JIp.);

IIPEJICTAaBICHUE O COCTaBE, CTPOCHUH, IIPOMCX0KIEHUU U Bo3pacTe COJHEYHON CUCTEMBI;
yYMEHHE NPUMEHATh (pU3NUecKue 3aKOHbI JJIsi OOBSICHEHUS ABMKEHUs IiaHeT CoJHEYHON
CHUCTEMBI;

3HaTh, YTO CYHIECTBEHHBIMHU IapaMeTpaMu, OTJIMYAIOIIMMHU 3BE3/1bl OT IUIAHET, SBIISIOTCS UX
Macchl U UCTOYHHUKH SHEPTUU (TEpMOsIEpHbIE peaKkIMi B HEApaxX 3Be3/] U PalMOAKTUBHBIEC B
HeZpax IJIaHEeT);

CpaBHUBaTh (U3MYECKUEe U OpOUTANbHBIE MAapaMeTphl IUIAHET 3€MHOM TIpYMIbl C
COOTBETCTBYIOIIMMU NTapaMeTpaMH IJIAHET-TUTAHTOB U HAXOJIUTh B HUX OOLIee U Pa3IMuHOE;
00BsICHATE cyThb 3(dekra X. Jlomnepa; GopMmynupoBaTh U OOBACHATH CYTh 3aKOHa 0.
Xab0ma, 3HaTh, YTO ATOT 3aKOH SIBWJICS SKCIIEPUMEHTAJIbHBIM IMOATBEPKIACHUEM MOJIEIH
HecTalMoHapHoM BeenenHnol, otkpeiToil A. A. ®puamanom;

YMEHHE I0JIb30BaThCs METOJIaMU HAYYHOT'O HCCIIEOBAHMS SIBICHUN MPUPOJBL: MPOBOIAUTH
HaOMIOACHUS, IUIAHUPOBATh U BBINOJHATH OSKCIEPUMEHTHI, 00padaThiBaTh pPe3yJbTaThl
U3MEpEeHUll, NPEICTaBIsATh pPE3yabTaTbl M3MEPEHUH C MOMOUIbI0 Talnull, TpapuKoB H
¢bopmyi1, 0OHApYKUBATh 3aBUCUMOCTH MEXKIY

(bu3MYECKUMHU BEIMYUHAMU, OOBSCHATH PE3YJAbTaThl U J€JIaTh BHIBO/bBI, OIICHUBATh IPAHUIIbI
MIOTPEIIHOCTEN PE3YIBTATOB U3MEPEHUN;

pa3BUTHE TEOPETHYECKOI0 MBIIIJIEHUS] Ha OCHOBE ()OPMUPOBAHUSA YMEHHI yCTaHaBIUBATh
(bakThl, pa3nuyaTh MPUYUHBI U CIEICTBUSA, UCHOIB30BATh (PU3MUECKUE MOETH, BBIABUIATH
TUIOTE3bl, OTBICKUBATh U (HOPMYIHPOBATH JI0KA3aTEIbCTBA BHIBUHYTHIX THIIOTES.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero p 6 u3ydeHusi o0pa3oBaTesIbHbIE
a00ThbI a0oThI
P P pecypchl
1 ®du3nka — HayKa 0 IpUpo/Ie. 1 .
SBnenus npupobl
2 dusnyeckue SABICHUS 1 7
dusnyuecKkne BeTUYUHbBI U UX
3 1 12
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
TEeMIIepPaTyphl MPU TOMOIIIH
4 PATYPELTD 1 1 14
KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue (1})711/113I/IHGCKI/IX SIBIICHUH C 1 19 bubmorexa HOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAJILHOCTH MOJIETA IIAPUKa, 1 1 51
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OoJblIIe BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIONINE JUCKPETHOE 1 26 Brbmrorexa IOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bubnmuotexa [JOK
8 JIBI>KeHME YaCTHUIT BEIISCTBA 1 28.09 1

https://m.edsoo.ru/ff0a013e
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Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 3.10
ra3oB»
10 ArperatHble COCTOSIHUS BEIIECTBA 5
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3IeTy 10 bubnuorexa [JOK
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE 12 bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 CKopocts. EAMHHLEL CKopoCTH o https://m.edsoo.ru/ff0a079c
bubmuorexa [JOK
14 Pacuer myTu 1 BpeMeHH BUKEHUS 19 httos://m.edsoo.ru/ff0a0aed
15 Nuepuusa. Macca — Mepa ” bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BeliecTBa. PacueT Maccel 26.10 bu6mmoreka [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue 211
MIJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3amad nmo teme "IL1OTHOCTH 9 bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3auMoeicTBus Ten. Cuma 14
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue 16

3aBUCHUMOCTH PACTAKCHHUA
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(nedopmanun) NpyXxUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSXKECTH 21
CBs3b MEXKY CUJION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemienue 23 bubmorexa OK
e ' | https://m.edsoo.ru/ff0al778
3ana4 1o reme "Cua TSKecTH
93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. -8 bubnmoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Nsmepenne cuit. JlunamomeT 30.11
p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tema. HeBecomocTh 5.12
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OHON IPAMOM 7 Brommozexa [IOK
2P ' https://m.edsoo.ru/ff0ala70
PaBHogeiicTByIOIAs CHIT
Pemenue 3agau no reme
27 . > . 12
PaBHOelicTBYIOIIASA CHIT
28 Cuna TpeHus u e€ Buabl. TpeHue B 1 bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS
29 CKOJIb>KEHUS OT CUJIBI IaBIICHUS U 19 bubmorexa [JOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEW»
30 Pemenue 3agad Ha onpeneneHue 91
PaBHOJECUCTBYIOLIEH CUIIBI
31 Pemenue 3anau mo temam: «Bec -6 bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0
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cuy, «Cuibly, «PaBHOIEHCTBYIOIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay, 28.12
«['paduueckoe n3o0pakeHne CUI»,

«Cuner»

33 Jasnenne. CriocoObl yMEHBIIICHUS U 9.01 bubnnoreka [JOK
YBEJMUYCHHUS JIABICHUSI ' https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa 11 bubmiorexa IJOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenada naBieHust TBEPALIMU

35 TeJ‘EIBfH xclil KOCTSIMHU U faﬂsaMH 16 bubnmorexa LHOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackains

36 JlaBlieHME B )KUJIKOCTH U Ta3e, 18 bu6mmoreka [IOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigaud nmo teme «/laBnenue B 23 bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38 Co00 25

OODIHATOTIHECH COCY IR https://m.edsoo.ru/ff0a2970
bu6nmoreka [JOK

39 T 7| 30.01

HAPABJIHECCKHHI Hpece https://m.edsoo.ru/ff0a3136

40 MaHOMeTpLIV. [TopmneBoit 107
YKMIKOCTHBII HAacoC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41 6
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe 8 bubnnorexka [JOK
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 13
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM 15 bubmorexa OK
A 5P https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomertp-anepoua. AtmocdepHoe 20 bubmuorexa [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme " 2y
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO 27 bubmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIbI, 26.07 bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE ' https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)»
Jlaboparopnast pabota 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa c 03 bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM ' https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEIa»
bu6mmoreka [IOK
50 [1naBanue Ten 7
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeoMeTpa Win 1
KOHCTPYHPOBAHUE JIOJKH H
onpeJiereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue 14 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxoruiaBanue,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora o teme

53 «/laBiieHHE TBEPABIX TEN, JKUIKOCTEH 19

U Ta30B»
bu6mmoreka [IOK

>4 Mexatiiecicas padora 2103 https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

55 MommrocTh. EnuHUIBEI MOIIHOCTH 2.04 htts://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM MPHU 1 4
noabéMe o Jiectauie"

57 IIpocteie MexaHu3Mbl. Peryar. 9
PaBHOBeCcHE cui Ha ppiuare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 1 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus 16 bu6mmorexa [IOK
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust

60 Mexanusma. JlaboparopHas pei60Ta 05 18
«M3mepenue KII/ naknonHOM
IIJIOCKOCTH»

61 Pemenne 3amgaa mo teme "Pabora, )3 bubmuorexa [JOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckast PHEpIHsl. 25.04 bubnuorexa [IOK
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Kunernyeckas v noTeHuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYEeCKOW 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBrKeHue"

bu6mmoreka [IOK

2.05
https://m.edsoo.ru/ff0a4360

14

bu6mmoreka [IOK

16
https://m.edsoo.ru/ff0ad4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bu6nmoreka [JOK

21
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padota. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

23
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8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabneie  Ipakruieckue fI[:yT:eHnﬂ sg[()l)al;(())l:}:fenbﬂble
padoThI padoTshI pecypen
OcHOBHBIE TIOJIOKEHUS
1 MOJICKYJIIPHO-KUHETHYECKOU TEOPHH 1 4.09 bubmorexa [JOK
https://m.edsoo.ru/ff0a5256
Y MX OIBITHBIC TIOJTBEPIKICHHS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 6
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1 13
BELIECTBA HA OCHOBE MOJIOKEHU
MOJIEKYJISIPHO-KHHETHUIECKOH TEOPHH
bu6nmoreka [JOK
5 Kpucrannuueckue u amopdHbie Tena 1 18 htts://m.edsoo.ru/ff0a5800
5 CMaumnBaHue U KaWUISIPHOCTD. 1 20 bubnuoreka [IOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TennoBoe paclIupeHue u cxaThue 1 25 https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TEMIIEPATYPHI
8 CO CKOPOCTBIO TEIJIOBOI'O ABMIKECHUSA 1 27.09
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 510 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 4 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
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VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHAIOB B LIEJISIX ? https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas 1 bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHE TEII0BOroO OanaHca. 16 bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS 18 bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea 23
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHnast pabota "Onpenenenue 55 10 bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IelbHas TEIioTa 611 bubnmnoreka [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas 8 bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBICHUS

19 JlabopaTtopHas pabota "OnpeneneHue 13 bubnuorexa [JOK
yIEeIbHOM TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 15 bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. YneapHas Temiora 20 bu6nmoreka [JOK
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napooOpa3oBaHUs U KOHJICHCAINH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢c

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3ayXa"

bubmuorexa [JOK

22
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHs

27

20.11

25

KII/ TermoBoro nBurarens.
TenoBble ABUTATENN U 3aILATA

OKpY>KaroIen cpeibl

bu6mmoreka [IOK

4.12
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenune arperaTHbIX COCTOSTHHI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK

11
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK

13
https://m.edsoo.ru/ff0a86ae

18

30

VYpoxk-uccienoBanue "IaeKTpuzanus
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"

20
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B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona 22 https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro 2712 bubnuoreka [IOK
nostst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbId 3apsa. CTpoeHue 10.01
aToma
34 [IpoBOHUKY W TUAEKTPUKU. 3aKOH 15 bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHNE 17 bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanus. IcTOUHUKH 22 bubmiorexa IJOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
. bubmuorexa [JOK
37 JIeficTBUS SJIEKTPUIECKOTO TOKA 24 httos://m.edsoo.ru/ff0ag6h2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO ITOJISI Ha 1 29
MIPOBOJTHUKY U TUDJIEKTPUKH"
39 DNeKTpUYECKU TOK B MeTaJljIax, 31.01 bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbIE 5 02
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHHie CUIIbI 0.5 7

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 0.5 12
"M3mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"
43 CornpoTuBiieHHE TPOBOJHUKA. 1 bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 19 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUeHus: U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpspkeHust. 3akoH OMa s 21 Bubmzorexa LIOK
P ' https://m.edsoo.ru/ff0aad4a
ydacTKa Lenu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKA, UAYILEro 4epe3 pe3ucTop, OT 1 26 bubmorexa HOK
> HAYTL e p P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
[TocnenoBarenbHOE U MapaieIbHOE
47 . P 28.02
COETMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 4.03 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCITMHEHUH IBYX ' https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka
49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 6 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK
50 3akoHa Oma 1 pa3InyHoro 11
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
51 13
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpeneenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro 18 bubmoreka LJOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3IIEKTPUYECKOU SHEPTUU B OBIT 20.03 bubmaorexa LIOK
p p Y ' https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsKeHHBIE TeJl;)a U UX ’ 1.04 bubmaorexa [IOK
P . . ' https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. [1ocTOsTHHBII
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPsIIbI.
55 3a H)KCI:IHBIG Tea I/IpI/IX 3 bubmmorexa [JOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX g
B3aUMOJIENCTBUE
57 Ypok-uccnenosanue "M3ydenue 10 bubnmnoreka [JOK
MOJIEW ITIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ero 3HaYeHHue JUIS )KU3HU Ha 15

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

17

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHne >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUS MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

22

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTEIEH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

24.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apasest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

6.05

63

Onektporereparop. Criocoos
MTOJTYYCHUS DJIEKTPUICCKOW dSHEPTHUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBJ/IIEMBIX UCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE M MAaTHUTHBIC
sIBJICHUS "

PesepBHelit ypok. Pabora ¢ Tekctamu

13

15

20

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

bu6mmoreka [JOK



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

o teme "TernoBeie saBiaeHus"

https://m.edsoo.ru/ff0accse

67

PesepBHbIit ypok. PaGora ¢ Tekctamu
o Teme "[locTosiHHBII
AIEKTPUUYECKUN TOK"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

67

145

22.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabubie IlpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

MexaHuueckoe TBUKEHHE.

1 8 1 1.09
MartepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK

2 1 4
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1 6
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE nipsiMOIUHEITHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 8
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUSI. 1 13
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 1s bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1 18
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 20 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHUE 22
1 [IepBeiit 3akon HeroTona. Bektop 25 bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. 7 Bu6muotexa [JOK
PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
Tperuii 3akon HerotoHa. bubnnorexa [JOK
13 29.09
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe 210 bubmmoreka [JOK
3akoHOB HproTOHA ' https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
4
15 Cuuia ynpyrocri. 3akon I'yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3amau no reme «Cuia 6
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenue 9 bubnnorexa [JOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmnorexa LIOK
11
18 Cua Tperms https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cua 13 bu6nmorexa LIOK
TpEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue 16 bubmuoreka [IOK
KO3 pHIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
P "3ako
21 Huorona. Ciura ynpyrocm, Cura 1 biGmorera LLOK
. 713 yupyr ’ https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO 20 bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa 23
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuina
24 TSDKECTU U 3aKOH BCEMHUPHOTO 25 bubmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [lepBas kocMHUYecKasi CKOPOCTb. 2710 bubmmoreka [JOK
HesecomocTs u neperpy3ku ' https://m.edsoo.ru/ff0af33c
PaBHOBeCHEe MaTepUAIIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. 6.11 bubmmoreka [JOK
PaBHOBecHe TBEPIOIO Tea C ) https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BpAIICHHUS

27 Mowment cuisl. LenTp TspKECTH 8

98 Pemenue 3amau nmo teme "MoMeHT 10 bubnunoreka LIOK
cunbl. L{enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe

29 1o TeMe "MexaHnyeckoe IBUKEHUE 13 Bubmaorexa IIOK

. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas pabota no teme
30 "MexaHNYeCcKOe IBUKEHUE 15 Bubmorexa LIOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUS UMITyJIbca. YTIPyroe u 17 bubmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBHE
Pemenue 3agad nmo reme "3akoH but6mmoreka [IOK

32 " 20
COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ffob096¢c

33 Ypok-koH(pepeHnus "PeakTnBHOE 22



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

JBUKEHUE B IIPUPOJE U TEXHUKE"

bub6nmoreka [IOK
34 M 0 24
CRAHMHCCRA paboTa 1 MOTHOCTE https://m.edsoo.ru/ff0b0as4
35 PaboTa CrIIbI TSKECTH, CHIIBI 57 bubmuorexa [JOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MTPU 29 11
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBsi3b DHEpPrUH U PaOOTHI. 112
[ToTenuuanpHas Heprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 . 4
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B 6
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue g bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUn» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoE IBUKEHNUE U €T0 1 bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. 13 bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA 15
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH 18 bubmorexa I[JOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MaccChl Ipy3a»
45 [IpeBpamenue 3Hepruu npu 20

MeXaHHYECKHX KOJIeOaHUsIX



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

46

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI U TIEPHO/Ia KoJIeOaHn i
OPY)KUHHOTO MasTHHUKA»

22

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
Macchl Ipy3a»

25

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE U
MOIEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

27

29.12

10.01

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

51

VYpok-uccnenosanue "Habmoaenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTEI"

12

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC
Ypok-koHpepeHus "YabpTpa3ByK u
MHOPa3BYK B IPUPOJE U TEXHHUKE"

15

17

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHS.
Mexanunueckue kojaeOaHus U BOJHBI"

19

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3akoHbI cOXpaHeHUs1. MexaHn4yeckue
KoJieOaHus U BOJTHBI"

22



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

DNEeKTPOMarHuTHOE ToJIe.

bubnunoreka LIOK

56 24
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 26
Ypok-koudepennus "llkana
3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
58 29
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOUCTB 2JIEKTPOMAarHUTHBIX BOJIH C 31.01
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeledhoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JTMHBI 3JICKTPOMAarHUTHOU 2.02
BOJIHBI
DneKTpoMarHuTHasi IpUpo/Ia CBeTa.
61 Cko ZI():TI) cBeTa Bonflzosme CBOICTBa 5 bubmorexa HOK
P ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounnku ceera. [IpsaMonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS 7 bubmiorexa LIOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie 9 bubmiorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH 1 bu6muoreka [IOK
MPEJIOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpa’KEHHE
65 cBera. Mcnonbs3oBaHue MOIHOTO 1 bubmuoreka [{OK

BHYTPEHHETO OTPAKEHHUSI B
ONTHUYECKUX CBETOBOJIAX

https://m.edsoo.ru/ffOb3c5c



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

Jlaboparopuas pabota
"HccnenoBanue 3aBUCUMOCTH yTIJia

66 MIPEIOMJIEHHUSI CBETOBOTO JIy4a OT yTIJia 16
MaJICHUs] Ha TpaHulIe "BO3AYyX-
crexso""
Ypok-koHpepennus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI: 19
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI 21 httos://m.edsoo.ru/fOb3f2c
. bubnuorexa [IOK
69 [TocTpoenue n3o00pakeHUi B JIMH3aX 26 httos://m.edsoo.ru/ffob4dda
JIaGoparopnas padora "Onpenenenne
70 (I)OKyI(?HOFg paCfTO}IHI/I}I u oI;[TquCKoﬁ 28.02 bubmorexa HOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMpAroIIel JTUH3bI"
71 Ypok-koHpepeHuus "OnTudeckue 1.03 bubnmnoreka HOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'na3 xak onTuyeckas cUCTEMa. 4 bu6nmorexa LIOK
3peHue https://m.edso0.ru/ff0b4684
73 Ypok-koHpepenius "legexTs 6
3penus. Kak coxpanuts 3penue"
Pa3noxxenue 6enoro ceera B CEKTP.
74 Omnertel HetoTona. Croxxenue 1 bubnuoteka [JOK
CIEKTpaIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
75 JlabopaTtopHas padoTta "OTMBITHI 11O 13 bubnuotexa [JOK

pa3ioKeHUIo Oeoro cBeTa B CHEKTP U

https://m.edsoo.ru/ff0cOe2a



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

BOCIIpHUATUIO IBECTA NPECAMECTOB IIPU UX
Ha6J'IIOI[eHI/II/I 4€pe3 OUBCTOBLIC

¢bunbTph"

VYpok-nipaktukym "BonHoBbie

76 CBOWCTBA CBETA: TUCIIEPCHS, 15
uHTephepeHys u audpaxus"
77 OmnbiTel Pe3epdopaa u uranerapHas 18 bubnmnoreka HOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma 20
bopa
Hcnyckanue u MOroneHue cBera
79 aromoM. KBaHTbl. JInuHeiuarebie 22.03 bubsmorexa [IOK
' ' ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
80 VYpok-npaktukyMm "Habmrogenue 104 bubnnorexa [JOK
CIIEKTPOB HCITyCKaHUs" ' https://m.edsoo.ru/ff0c1550
N bubnuoreka [{OK
81 P 3
VIHOAKTHBHOCTD H €€ BHAM https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoOro siapa. Hykinonnas c bubnmnorexa [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. 8 bubmmnoreka [HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: 10 bu6nmnorexa LIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0clb4a
85 Ilepuon monypacnana 12
Vpok-koH(pepennus "PaqnoakTHBHEIE
86 1/13131 eHI/If({b Bpl'I HpoJie, METULINHE 15 bubmorexa LIOK
i | PUPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SAnepHbie peakuu. 3aKOHBI 17 bubnuotexa [JOK



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

COXpPAaHCHUA 3apAA0BOIr0 U MaCCOBOT'O
YHCCJI

https://m.edsoo.ru/ff0c1c58

88

89

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuun"

19

22

bubnmoreka [IOK
https://m.edsoo.ru/ffOcld7a

90

Peakuuu cuHTe3a u nenenusd saep.
Uctounuku suepruu ColiHIla U 3BE3]T

24

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
opraHu3msl"

26

92

93

94

95

ITonroToBka Kk KOHTPOJBHOU paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI.
KBanToBsie siBieHus"

KonrtponbHas pabora no Teme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsie siBieHus"

[ToBTOpEeHue, 06001IEeHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3aumopeiictBue ten"

IToBTropenue, o6o0mmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 33]1a4 110
teme "TemnoBsle mpoiecch”

27.04

3.05

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue
paC‘-IeTHI)IX 1 KAQYCCTBCHHBIX 3a1a4 I10

13

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

teme "KIIJ] TemoBsIx nBurareneit"

[ToBTOpenue, o6o0menue. Pemenue

97 aCUEeTHBIX U Ka4eCTBEHHBIX 3aJ1a4 I10 1 15 bubmiorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTtaHOBOK"
[ToBTOpEeHME, 0000IIEHNE.
98 JIaGopaTopHble pabOTEI IO KYPC 1 1 17 bubmiorexa LIOK
" patop P | pey https://m.edso0.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMU I10 TeEME "3aKOHBI 1 20 Bubmiorexa HOK
. https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTropenue, o600menue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 22 Bubmuorexa IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, o600menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 24 Bubmrorexa IIOK
" https://m.edsoo.ru/ff0c3044
SABIICHUS
OBILIEE KOJIMYECTBO HACOB I10 101 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






