MUHVICTEPCTBO ITPOCBEIIEHIS POCCUMCKOI GEIEPAIAN
MunncTepcTBO 06pa3oBaHUs 1 MONOLEKHOMH noymtuky CBepIIoBeKoil 06macTu

ACUAPTAMCHT 00pasoBaHust AJTMUHUCTPAIIMH TOpo/a ExatepuuGypra

MAOY COIII Ne 300 «ITepcrextusa»

ITPMHSATO Y FBE

IMemaroruueckum coretom é: Jln PEKT © 300 «IIepcrrexTuBan
MAOY COIII Ne 300 «ITepcrextupay E: e Jer s 3 .H. Comos
Ilpotoxon Ne_/ ot «28» X 2024r. %3 T Of 2024r.

PABOYASI IPOTPAMMA
(ID 1947780)

y4eGHoro npegmera «®u3uka. Bazopblii YPOBEHb»

IUIst oOy4Jaromumxcest 7-9 Kiaccos

ExatepunGypr, 2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEIACTAaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl MO (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYarolUuXcsi M OpPraHu3alyi0 H3y4YeHHs
Gbu3MKKM Ha NESITeNIbHOCTHOM OcCHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no u3uke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTUS MPEIMETHOTO COAEPKAHHS WU
yu4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[TporpaMMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEJIO B CO3/IaHUU paboyelt MporpaMmsbl 0 y4eOHOMY IPEIMETY.

®duzrka SBISIETCS CHUCTEMOOOpA3yIOIIMM [JIsl  €CTECTBEHHO-HAayYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, M3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
NpeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METojIa
MO3HAHUA, TO €CTh CII0C00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 THaBHBIX 3a7a4d (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoOJaracT OBJIAJICHHUE
CIIEIyIOIMMH KOMIETEHTHOCTAMHM, XapaKTEePU3YIOIIMMU €CTECTBEHHO-HAYyUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICI0BAHNUS,

e UHTEPHPETHPOBATH  JIaHHBIE U MCIOJb30BaTh  HAyYHbIE
JI0Ka3aTesIbCTBA JIJISl TOJTy4EeHHs BBIBOJIOB.

[lenmn wsyueHus GU3NKKM HA YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
ompenenensl B Konuenmuum npenopaBanus yudeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKIEHHONW pelIeHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Henau nzyuyenuss Gpuankm:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOydYalomuXcsd K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTUS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHIA,

pa3BUTHEC  MPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
IpoeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEeHHIO B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3THX IeJiel MmporpamMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOEHWUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOII0MaTh IPUPOIHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEep>KaHuUs,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTHIKEHUSAX (DU3HMKH, aHAIIN3 H
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATeILHOCTH, CBI3aHHBIMU
c (GUBNKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOIN HAYKH.

Ha wuzydyenue ¢usnku (6a30BbIM YypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEIrO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HenEN0), B §
Kiacce — 68 yacoB (2 daca B Henento), B 9 kinacce — 102 yaca (3 gyaca B HeZel0).

[Ipennaraemsiii B mporpaMMe no (u3MKe MepedyeHb JadopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa MO (U3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pazgea 1. ®usuka U e€ posb B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoapl. PUNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npuoopsl. [TorpentHocts u3mepenuil. MexxayHapoaHas CUCTEMA €IHMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HW3Y4aloT IPUPO.Y.
EcTecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOJACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SIBICHHUN C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®uznyeckue npuOOPhl U NPOLEAYyPa NPAMBIX U3MEPEHUN aHAIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS Kbl U3MEPUTEIBHOT0 Tpubopa.
2. HM3MepeHnue pacCTOSAHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.
4. OrnpeneneHue pa3MepoB MabIX TEN.
5. M3mepenue temmeparypsl NpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JlaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IMOJIETA
nIapykKa, MyIeHHOro TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayasibHbIEe CBeCHUS 0 CTPOEHUM BelllecTBA.

Crpoenue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mmepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumomelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpuCcTaIIIMYeCcKrX) Tesl. B3anMOCBs3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue ~ sBneHWi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJIOM DpsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbITh 10 OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBHUKCHHUSL.
SBnenne uHepuuM. 3aKOH HHEpUHUH. B3auMoAelcTBHE Tell KAaK NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPAMOIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. Cno)xeHue cuJji, HalpaBJIEHHBIX IO OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMS (LIIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBiieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMUA TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS KUJIKOCTU OT TiyOouHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MymIHONW 000y0ukn 3emiu. OmbiT Toppuuemmn. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTbH AAaBJICHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBinenue nelcTBUsI aTMOC(HEPHOTO JABICHUS.

3aBUCMMOCTh BBITAJKMBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
T€Ja U MIIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIOIIEH Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIONIEH Ha TEJIO B JKUJIKOCTH, OT O0OBEMa MOTpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpeIeNIEHUE €€ TPYy30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUsl.

Mexannyeckast pabota. MOIITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs HHEPTUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON IOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUM CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sBJICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrocoObl HW3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIuIonepesaya U COBEpLICHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONPOBOAHOCTb, KOHBEKIISI, U3IyUYCHHE.

KomnyectBo TemnoTel. YaenbpHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBrnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BnaxHocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemsoBoro nsurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnroienue siBneHUi cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabGnrogenue TemioBoro paciupeHus Teu.

N3meHeHune naBieHHs Ta3a IpU U3MEHEHUH 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxJ1aXkJIeHue TpU COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEPruM Tejla B pe3ysbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIMJITMHAPOM.

OnpeneneHue yaeabHOW TEMITOEMKOCTH BEIIECTBA.

Hccnenoanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHOW TEIUIOTHI TJIaBICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysjoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH anekTpuueckoro mnosd. IlpunHimn
CYNEPHO3ULMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBHSA CYyIIECTBOBAHHUS JJIEKTPUYECKOIO TOKA.
HcTOYHMKN MOCTOSHHOrO TOKa. JIeMCTBHUSI 3JIEKTPUYECKOr0 TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTHBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimepoBaTenbHOE W MApajuIeNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3anMOJEHCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. MCIonp30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DIekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 IEHCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTHyecKasi MHIYKIIHS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CHibl TOKa aMIIEpMETPOM.
. I3mepeHne 3eKTpUIEeCKOro HalpsHKEHUST BOJIBTMETPOM.
. PeoctaT u MarasuH conpoTHBIEHH.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIeKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLWU.

OmneiTel @apajes.

3aBUCHUMOCTh HANpPABJIEHUS HWHIAYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NIPOBOAHUKH U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbl TOKA.

N3mepeHune u peryJnpoBaHue HANPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSIHKEHUSI HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKECHHS HA HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
O00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanue NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJCHCTBUSA
KATYIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpPaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHHe paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUraTesibHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE HM3MECHECHMI 3HAYCHUs W HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Paznesn 8. Mexanuveckue siBJICHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBr>keHue. HepaBHOMEpHOE NpsIMONIMHENHOE JBHKeHUE. CpenHsas U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMosiuHEWHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JIunelHas u yriioBasi CKOpocTH. L{eHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecomocTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUkU. AOGCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpaleHust. MoMeHT cuibl. LleHTp TsikecTu.

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

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIIMaIbHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHeprusi cxaTor npyxkuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HalnroneHne MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u kW

9.

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

CpaBHEHHME TyTe W TPACKTOPUH IBIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaGmronenue aBHKeHUsI Tela Mo OKPYKHOCTH.

HabnroneHne MexaHNIeCKUX SIBICHHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBUKEHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Hab6mronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

V3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKEHUH.

[Tepenaua uMITysabca Ipu B3aUMOJECHCTBUH TEI.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTHH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM JABHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JIBUKEHUM TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psij HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MIPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenne pabOTBl CHJIBI  YNPYTOCTH MpU  MNOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NpyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPrUM MPH KOJIeOAaTETbHOM JIBHIKEHHH.

3aryxaomue — kojseOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosibHblE M
IONEpEeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHndecKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxenue 3Byka. MHPpa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JECHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOGmroienne BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuoja KoJebaHW MaTeMaTU4YEeCKOTro
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJIa KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJa KoieOaHUl TIpy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. W3MmepeHue yckopeHus CBOOOIHOTO MaJACHUS.

Paznen 10. D1eKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omTuhuyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Jemoncmpayuu.

[IpssmonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyuenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon myueil B cobuparomieil JnH3e.

XO0J 1y4Yer B pacCeUBaIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETAa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPaKEHUsI CBETOBOIO Jyda OT yria
naJICHuUs.

2. M3ydeHune xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIJIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. Ilomydyenue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparomei
JIUH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITBI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThl. JIMHeETuaThle CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmoapens aromHoro snpa. Msortomsl. PaamoaxTrnBHBIE
npespatienus. [lepron monypacmnana aTOMHBIX SIEP.

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

Snepnas sHepretuka. JleMCTBHS pPaaMOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. HaGmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMINX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: pUPOJHBIX MUHEPAIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaGnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIMU YACTHUIBI 10 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOIO (hoHa.

IHoBTOPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO--00001IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKe I MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke a1 o0yvaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipu U3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCs JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3MdecKue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIHATBHO JESTENBHOCTHBIN XapakTep JaHHOTO pasjeia peaiu3yeTcs
32 CY€T TOro, 4YTO OOy4YarlIMecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAYyYHO OOBICHSTH
bu3nuecKkue SBICHUS B OKPYKAIOIIEH MPUPOJIEe U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUH, B TOM
YUCJIE 1JIA MPOBEPKU THUIIOTE3 U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAmOOJIe€ BaXKHBIX JOCTUXKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUPOBaHBI CIIEAYIONIME JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B 0OCYKJIE€HUU OOLIECTBEHHO 3HAYMMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESTEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJBTYPBI;

— pa3BUTHE HAay4YHOU JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOro IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(pOpMUPOBAHHOCTh HaBbIKa pe(IIEKCUH, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TAKOTO K€ IIpaBa y Apyroro 4ejaoBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:

— AKTUBHOE Yy4YaCTUE B PEIICHUU MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
o0JlacTh OKpy>Kalollel Cpeabl, IUIAHUPOBAaHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY>KAIOIIEH CPEeIbl;

e — OCO3HaHHWE IJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHUSAIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBHINOJIHEHUU HCCIICAOBAaHUN U
MPOEKTOB (PU3UYECKOM HAIMpPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YE€Pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(PUITMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUU HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKPYXAIOLIYI Cpeny,
BO3MOXKHBIX T'JIO0OQIBHBIX ITOCICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIIbHBIC YHUBEPCAIBHBIC YUCOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJATHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBH.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:



BBISIBJSITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIUNA, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyYECHUH (PUINIECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BBIBOJBI C MCIOIb30BAaHUEM JE€AYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBSA3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOU (U3HUecKOou
3a/layu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB pELIEHMs, BbIOOp Hauboee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0OBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHy OIIBIT, HECIOMXKHBIM
(GU3MYECKUI DKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHUE (PU3HUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3TUYHBIC METOIbI, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE H
orOope WHGOPMAIMKM WIA JAHHBIX C y4E€TOM MPEAJIOKEHHON ydeOHOM
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHMUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTaBIICHUS
nHpoOpMaMu W HWIUIIOCTPUPOBATh pelIaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HHOU rpauKOi 1 X KOMOWHAIIASIMH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJbHbIE YueOHbIe 1eiCTBHA:

B XO0/I€ OOCYXAeHMs Yy4eOHOro marepuala, pe3ysbTaToB Jab0opaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh HJIEU, HAIlEICHHBIE HA pEIICHUE 3aJaud U TMOIAEp:KaHHE
OJ1arokenaTeIbHOCTH OOIIEHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOOHapyKUBaTh pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YyJIbTaThl BBIIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);

NOHMMAaTh W WCHOJb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (PHU3MUECKOM
poOJIeMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIIbBHOCTH, OPTaHU30BbIBaTh JICHCTBUSA
no €€ JOCTIKEHUIO: paclpelessaTh pojiH, OOCYKIaTh IpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPABICHUIO WU KOOPAMHHMPYS CBOM JEWCTBUSA C JPYIMMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsX, TPEOYIOLIUX
JUIS pelieHns (U3NUeCKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHAMBUAYaJbHOE, NMPHUHITHE PEIICHHs B TPYIE, NMPUHATHE PEIICHUN
TpyIIon);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aauu Win
IJlaHa HCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Mpejararh IjaH €€ U3MEHEHHS],
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHS])) Pe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLINXCA CUTYyallMil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSIM;

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



pU3HaBaTh CBOE MPABO Ha OMIMOKY NMPU PEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTrOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yudeHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEWHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUXKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWKEHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJN, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepefada JaBjiCHUsS TBEPABIMU TelaMH, KUIKOCTIMU U
razamM, arMoc(epHOoe JaBlicHHWE, IUIABaHUE Tel, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBIICHUNH B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MpUMEPBI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUPOJIC, NECWCTBUE CUJIBl TPEHUSI B MPUPOAEC U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/1auy B yUeOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
buzndeckue BETWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAs] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOI(D(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KUHETUYECKas: W MOTEHIHANbHAsE JHEPTUsi), MPU ONKHCAHUU MPaBUIBLHO
TpakTOBaThb  (PU3MUECKUH  CMBICT  HUCIHOJB3YeMBIX  BEJIMYMH, WX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJT (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruv, NpU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMll NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemat) pacu€THele 3amadyd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
dbopmybl, CBs3bIBarONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMyJIbl U MPOBOAUTH PAaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO PEIIUTh TPH TMOMOIIU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAaHUS BBIACIATH IPOBEPSEMOE
npeanosjoxenue  (Tumoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYeHHBIA pe3yJbTaT, HaxXOJWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUW WA
bu3ndecKux CBONCTB TeJ: dbopMyIpoBaThH IpOBEPSAEMbIC
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUCBHIBATh XOJ OMbITa U (POPMYIUPOBATH BBHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHMEM aHAJIOTOBBIX U
nM(@pOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUECKON BETUUUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX HM3MEPEHUN (3aBUCUMOCTU IIYTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAAN CONTPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTH OT YUTMHEHUS TPYKUHBI, BBHITAIKUBAIOIIEH CUJIBI OT 00BhEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJI0, YCIOBUI
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM ~ y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, CJIeIysl MPEeaoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl TMOTYYCHHONM 3aBHUCHUMOCTH (U3MYECKUX BEIHYMH B BHUJE
MPEJIOKEHHBIX TaOMuIl U TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUila TPEHHS CKOJBKECHHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAID(PUIIMEHT IMOJE3HOTO JeHUCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIEeAys NPEUIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHHH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISTH 3HAYEHNE NICKOMOW BEJIMYMHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCIIONb3Ys 3HAHHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpPMALMIO O  IpUMEpax)
MPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1J11 obecriedeHus: 0€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIEeH cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYMBOM HIM MOXET OBITH
HEJ0CTOBEPHOM;

WCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33JaHUI HAyYHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJIEpKaHMs, CIPABOYHBIE MaTepHUalbl,
pecypcbl ceti VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UIECKOTO COAEPKaHUS, B TOM



qucie MyOJIMYHO JAenaTh KPAaTKUE COOOIIEHUS O pe3ysibTaTax MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPAMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMpPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALlUEH;

IPU BBINOJHEHUN YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 3a BBINOJHEHUEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUNTHIBAs MHCHHE OKPYKAFOIIUX.

K koHiy o0yuenus B 8 kijiacce npeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCITOJIB30BATh TIOHATHS: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JBM)KCHHEC
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKHUE U
amop(HBIC TeJa, HACHINICHHBIM M HEHACBINIEHHBIM mMap, BIAXHOCTD
BO3MlyXa, TEeMIepaTypa, BHYTPCHHSS DHEPTHs, TEIUIOBOM JBUTATEINb,
AJIEMEHTAPHBIN JJIEKTPUUSCKUMA 3apsiJl, MIEKTPUIECKOE T0JIC, TTPOBOTHUKH
U IUDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh sABJICHUS (TEIUIOBOE pacCIIUpeHHE W CKaTHe, Tervlonepesaaya,
TEIJIOBOE€ PaBHOBECHE, CMAuYMBAHUE, KAWUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTauiM3anus (OTBEpIeBaHUE), KHUIICHUE,
TeruIonepeaaya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHCE),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3apsIOB, JEHCTBUS AICKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3HYECKUX  SBICHUNA B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKHE SIBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE W KaNWUIIPHBIC SBICHUS B TPHUPOJC,
KpUCTa/UTBl B TIpupoje, usnydenwe CoiHIlA, 3aMep3aHUEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, HHEs, CHETa, SJIEKTPUUYECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emute, OJISIPHOE CUSHUE, IIPU 3TOM MEPEBOIUTh MPAKTHYECKYIO 3a/1a9y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUH;

OMHCHIBATh M3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUUHHBI (TEMIIepaTypa, BHyTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIJIOTHI, yJieJbHAs TEMJIOEMKOCTh BEIECTBA, VyJEJbHAas TeIuioTa



IUIaBJICHUS, YJEJbHas TEIUIoTa NapooOpa3oBaHUs, yHAeNbHas TEIIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0 TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
¢u3nYECKUit CMBICT WCIOJb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIUHHIIBI
(¢u3nyeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHSI MOJEKYJSIPHO--KHHETUYECKOW TEOPUHU
CTPOEHMSI BEILECTBA, MPUHLMUII CYNEPHO3ULMH TMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma JJis yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECChl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMUECKUX SIBICHUI,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2—-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajM3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYyIIHI,
HEOOXOJuMble M €€ pelleHHs, MPOBOAMTH pPacu€Thl U CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NYECKOMN BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(buU3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHUE WCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAMUTH OMBITHI MO HAOMIOACHHIO (PU3UUECKUX SIBICHUNA WIH
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro 00b€Ma, TeMrepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi MPU H3IYUYECHHH OT I[BETa U3JIydarollel (morjaomaromei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUJAKOCTH U
IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apslOB, B3aUMOJCHUCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TIOJ€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJSl Ha MPOBOAHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYIUPOBATH
IpOBEpsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTIbITa U (POPMYJIHPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE ~ W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOM
BJIQKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PHU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOM MOIPEUTHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIMUUHBI OT
JIpyrol C WCHOJB30BAaHHUEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIICHUS] TPOBOJHWUKA OT €ro JUIMHBI, IUIOMAAH MOIEPEYHOTO
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha MPOBOJHUKE,
UCCIIEOBAHUE IIOCJIENOBATEIbBHOIO U IApaUIEIbHOTO  COEAVNHEHHMH
IPOBOJHUKOB): TUTAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3ysIbTaTaM MCCIIEIOBaHMS;

IPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIEIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUUCIISATh 3HAUCHHUE BEJIUUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HUX oOmucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUSI TOMOB, TUTPOMETP, MapoBas TypOMHA, amIepMerp,
BOJIbTMETpP, CUETYHK JJICKTPUUECKON DHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npuOOPHI, HArpEeBaTENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPAHUTENH, JIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUA O CBOMCTBaxX (DM3MYECKUX SIBIICHUN U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IpPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTeb BHYTPEHHETO
CTOpaHHUs, AJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI JIIEKTPUUECKHX



Hernen ¢ nocjaeAoBaTeIbHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUNA B TTOBCETHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIIONCHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYKAIOILIEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TyTEM CpPaBHEHMUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH MHGPOpPMAIUIO, KOTOpas
SIBIISICTCS] TPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyUYHO--TIOMYJISIPHYIO
JUTEpaTypy  (QU3MYECKOro COAEpXkaHMs, CIPaBOYHBIE MaTEepUAabI,
pecypcesbl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJEpKaHus, B TOM 4YHUCIE MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIEeIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXAATh BHICTYTUICHHE MTPE3CHTAIINEIH;

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB W UCCIENOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JeSITEIbHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenus B 9 kijiacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JIBMXKCHUS, Jedopmalius
(ynpyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TabHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIOMICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
M30TOIIbI, SiFIEPHAsl SHEPTETHKA;



paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEMHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE ABUXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPYKHOCTH, B3AaUMOJICHCTBUE
TeJ, peaKTUBHOE JBHXKEHHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYXKJCHHbIE KOJieOaHWs), PE30HAHC, BOJIHOBOE JIBHKEHUE, OTPaKECHUE
3ByKa, MNPSAMOJIMHEUHOE PAaCHpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHHUE OEJIoro CBETa B
CIIGKTp M CJIOKEHHE CIIEKTpPaJbHBIX LIBETOB, JHUCIEPCUS] CBETAa,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
W3JIYYEHHS ) 10 OMMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBHITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX  SBICHUU B
OKpYy’)XKaroleM MHpe (B TOM 4YHclie (PU3NUECKHEe SBJICHHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JIBUKEHUE TJIAaHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBE€Ta TE,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOIOTHYECKOE NEUCTBHUE BUAMMOTO,
yIbTPaduOJICTOBOTO M PEHTTCHOBCKOTO H3JYYCHHHM, €CTECTBEHHBIM
paguoaKTUBHBIN (OH, KOCMHUYECKHE JyYd, PaTuOaKTHBHOE H3IIyUCHHUE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PATUOAKTUBHBIX M3JIYYEHHM Ha
OpraHu3M 4YeJIOBEKAa), MPU ATOM TMEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUCCKHUX
SIBIICHUM;

OMHCHIBATh U3yYCHHBIC CBOMCTBA TENI U (PU3UUECCKUE SIBJICHUS, UCIOJIb3YS
¢dbuznyeckre BeNMYMHBI (CpelHssi M MIHOBEHHAas CKOPOCTh Tella MpHU
HEPABHOMEPHOM JIBUKECHUU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIIOBas
CKOpPOCTb, CHJIA TPEHHUs, CHJIA YIOPYTOCTH, CHIIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIAJEHUS, BEC Tela, HMIYJIbC Telld, WMITYJIbC CHJIBI,
MeXaHMueckass pabdoTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHASA DHEPTUS CHKATOMN
MPYXUHbI, KUHETUYECKAs DJHEPrusi, IOJHAsA MEXaHWYeCKas DHEPrus,
MEePHOJT U YacToTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTe/lb MPEJIOMIICHUS CPe/ibl), IPU OMUCAHUHU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIWYHWH,
0003Ha4YeHUsI W €AUHUIIBI (U3UYECKUX BEJIUYUH, HAXOAUTh (hOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUECKYIO BETUYHHY C APYTHMMH BEITUYHHAMM,
CTPOUTH TPpaPrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
WCIMOJIb3ys 3aKOH COXPAHEHMS SHEPruy, 3aKOH BCEMHUPHOIO TSATOTEHHS,



IOPUHLIUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
NPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOI0 M MAaCCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (OmMparoluecs Ha CcuUcTeMy U3 23
YpaBHEHUI), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUChIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTH TIOJYUYEHHOTO 3HA4YeHUsA (pu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO pEHIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BbIAEIATH
IpOBEpsIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsI HDHEPrHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPYKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHHUE CBOMCTB M300paKeHUsS B
IUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B coOMparomie
JWH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyIIHpOBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE H3MepsAeMOll BelauuuHbl ((POKyCcHOE paccTosHuE
cobuparomeil  JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (M3MUECKUX BEJIHMYHUH C
UCIIOJIb30BAaHUEM NPAMBIX HU3MEPEHUH (3aBUCUMOCTH IYTH OT BPEMEHMU



IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIia MaJeHUs W yria MpeIoMJICHHs OT yIiia
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCUMOCTH
¢buznyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEA0BAHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3UUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOPEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJHOrO MaJeHusi, KECTKOCTh MPY>KUHBI, KOIPPUIUECHT
TPEHHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHUs, cOOMpaTh SKCHEPHUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW TTOTPEIIHOCTH NU3MEPEHUI;

COOJTI0/IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TIPH padoTe C 1ab0paTOpHBIM
o0opy10BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJElb aTroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS H3YYEHHBIX MNpPUOOPOB MU
TEXHMUYECKUX YCTPOWCTB C OMNOpPOH Ha WX OmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MOATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMble (U3NUECKHUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YeOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUN B IJTIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1)1 obecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMM, COXPAHEHUS 3I0pOBbS U COOJIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KAIOIIEH Cpejie;



OCYIIECTBIISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACpKAHUS B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTU OMpeeNIeHUs] JOCTOBEPHOCTH TMOIyYeHHON MH(POpPMAIMN Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

UCITI0JIb30BAaTh MPHU BHIMOJHEHUN YUEOHBIX 3aJaHUN HAyYHO--MIOMYJISIPHYIO
JUTEepaTypy (PHU3UYECKOTO COACpX aHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypcsl cety IHTepHET, BilaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATENbCKOM
NEATENIBHOCTH, IIPU  3TOM TPAaMOTHO  MCIOJIb30BAThb  M3yYCHHBIN
NOHSATUUHBIM amnmapaT W3y4yaeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaunuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Konrtpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®dusuka u e€ posib B NO3HAHUM OKPY KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O oje 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEIIMIUHEI 2 1 nomorexa O
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I IIO3HAHUS 2 1 bubmmorera [TOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BeliecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICHICTBUE YACTHI] ) | bu6mmorexa [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 2 nbmmorexa O
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHIICCKOT ABHACHHC https:/m.edsoo.ru/7f416194
3.2 WNuepius, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

. .B 14 2
33 (ua. Bunkt cin https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TEIaMH, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE HKHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 IT 5 1
POCTLIE MEXAHHSMBI https://m.edsoo.ru/7f416194
5.3 Mexannyeckas SHEpIrus 4 1 Bubmmorexa LOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM nudpoBbIe
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TerioBble siBieHUs
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BeMliecTha https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 20 1 7
OCTOAHHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasl MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3jnen 1. Mexanuyeckue siBJIeHUS
11 MexaHuueckoe TBUKEHUE U CIIOCOOBI €ro 10 | bubnnoreka [JOK
’ OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [HOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3jnen 2. Mexanuyeckue KoJie0aHus U BOJHBI
bu6mmoreka [JOK
2.1 Mexannyeckue KojiebaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUS
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenue aTomnoro npa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 s 7 1
JI€PHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTe1bHO-00001a101IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 6 ) bubmmoreka [IOK
’ Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOJE.
SBneHus npupobl

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue IBICHUSI

du3znyeckue BEIUUYUMHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U JaTUUKa
TeMIEpaTypbl"

MeToapl HAy4YHOTO TTO3HAHMSL.
Onucanue PU3NUECKUX SBICHUMN C
IIOMOIIBIO MOJIETIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIpoBepka
THITOTE3BI: JaJTHHOCTh MOJNETA MIAPHKA,
MYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIlie BBICOTA ITycKa"
Crpoenue BemecTBa. ONBITHI,
JIOKa3bIBAIOIINE IUCKPETHOE
CTpOCHHE BEIECTBA

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

JIBH>KeHUE 4acTUIl BEIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OnbIThI IO

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra30oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Bozbl. O000IIEHNE 110 pa3ieny bubnmoreka [JOK
«ITepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBA
MexaHu4ecKoe ABUKEHUE.
12 PaBHOMEpHOE U HEPaBHOMEpPHOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIOKCHUE
bubmuorexa [JOK
13 Cropocts. Eaunuue! cropocTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTu ¥ BpeMeHU IBUKEHUSA bubmmorexa [OK
https://m.edsoo.ru/ff0a0ac4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTB BemecTBa. PacueT macchl bubmuorexa [JOK
1 00beMa Teja Mo ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTU TBEPIOTO TEJIa»
18 Pemenne 3amay mo reme "[1moTHOCTH bubmuorexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTuka
19 B3aumoieicTBus Ten. Cuna
yrpyroctd. 3akoH ['yka
20 JlaGopatopHnas pabora «3yueHue

3aBUCHUMOCTH PACTAKCHUA




(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOMN CUIIBI»

21 SBnenue TaroreHud. Cuna TSKECTU
CBsi3b MEX]ly CHIJION TSKECTH U
N bu6mmoreka [IOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuiia TsKecTu

2 Cuiia TKeCTH Ha APYTrUX IJIaHeTax. bubnnoreka [JOK
DuU3NYECKUE XapAKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 N3amepenue cun. Jlunamomerp 1

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

25 Bec Tena. HeBecomocth 1

https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIEHHBIX
N N bubmuorexa [JOK

26 110 OZAHOU MPSIMOM.

N https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pemenue 3agau o reme
"PaBHopeiicTByromas cuin"

73 Cuna TpeHus u e€ Bubl. TpeHue B bubnuotexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue
3aBUCHMOCTH CHUJIBI TPEHUS

29 CKOJIL)KCHUS OT CHJIbI TaBJICHUS U bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAFOITUXCS
ITOBEPXHOCTEN»

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHITBI

31 Pemenue 3anau mo temam: «Bec bubmuorexa [JOK

tenay, «I'padpuyeckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0




cunm», «Cunbly, «PaBHOAEHCTBYIOIIAS
CUIDY

KontposnbHas paboTa mo TeMam:
«MexaHn4deckoe ABMKeHHe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKEHUE CHI»,
«Cunbm
13 JaBnenue. CriocoObl yMEHbBILICHUS U bu6mmoreka [IOK
YBEIIUYEHUSA JaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
. bubnuorexa [JOK
34 JIaBJICHHS Ta3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua maBneHUS TBEPABIMU
35 TGJ'II;MI/I mj KOCTSMU U f")a3aMI/1 bubmorexa LOK
e ' https:/m.edsoo.ru/ff0a25b0
3axon [lackans
36 JlaBlieHuEe B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapnenue B bu6mmoreka [IOK
JKUJIKOCTH U ra3e. 3akoH Ilackamnsay https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coolmarommuecs: coc
HHaromHees YA https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorera [TOK
s P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHUIKOCTHBIM HAcoC
41 ATtMmocdepa 3eMIu ¥ IPUIUHBI €€ bubnmoreka [JOK
CYILLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK




JaBIIEHUE

H3mepenne atMochepHOTo JTaBJICHHS.

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

43 OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM bubnmnorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepounn. AtmocdepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UJIKOCTH U Ta3a HA
47 IIOTPy>KEHHOE B HUX TEIIO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEH CHIIBL, bu6mmoreka [JOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTB)»
JlaGopatopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTh YaCTH TeJlay»
bubmuorexa [JOK
>0 Hnapate Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoncTtpyupoBanue apeomeTrpa uin
KOHCTPYUPOBAHUE JIOAKHU U
omnpezaeseHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amau no remam: «IlnaBanue bubnmoreka [JOK




cynoB. Bo3nyxormnaBanue»,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
U ra3oB»

KonuTponbhas pabota no teme

https://m.edsoo.ru/ff0a3654

53 «JlaBieHue TBEPABIX TEN, KUIKOCTEH
Y Ta30B»

54 Mexanundeckas padbora brbmorexa LHOK

https://m.edsoo.ru/ff0a3f82

55 Moutaocts. EauHuIBEI MOIITHOCTH Bubmorexa ITOK

https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér

56 MOIIHOCTH, pa3BUBaEMOM MpHU 1
noabEMe 1o JecTHuie"

57 [Ipocteie MexaHu3Msbl. Poryar.

PaBHOBecue cuit Ha peluare
Prryaru B TexHuke, ObITY U IPUPOJIE.

53 JlaGoparopHnast pabota 0.5 bubnuotexa [JOK
«HccnenoBanne yCIIOBHI paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara

59 Pemrenue 3amay mo reme «Y CIOBUSA bubmuorexa [JOK
paBHOBECHS phlyara https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neicTpust
Mexanuzma. Jlaboparopnas pabota

60 - 0.5
«M3mepenne KI1/] HaknoHHOM
TIJIOCKOCTH

61 Pemenue 3amad o reme "Pabora, bubmuorexa [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanudeckas SHEPTHsl. bubmuorexa [JOK




63

Kunernueckas 1 noTeHIMaIbHAs
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

https://m.edsoo.ru/ff0a4252

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

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIbHOE OIIPEIEICHHE
M3MEHEHUS KUHETUYECKOU U
NOTEHIMAJILHON SHEPTUU MIPU
CKaTBhIBAaHUH TeJIa 110 HAKJIOHHOMH
IJI0OCKOCTH "

65

KonTponbhas padota no teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

66

67

68

PesepBubIit ypok. PaboTa ¢ Tekctamu
o treMe "MexaHuueckoe ABIKeHune"

PesepBHrlit ypok. Paborta ¢ Tekctamu
1o TeMe "/laBneHue TBEpABIX TE,
XKUIKOCTEN U Ta30B"

Pesepubiit ypok. Pabota ¢ Tekctamu

o teMme "Pabora. MoIHOCTE.
Oneprus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68

12




8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
. bubnuorexa [JOK
1 KMHETHYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Monaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHnE CBOMCTB TBEPAOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. 1 bubnuoteka [JOK
[ToBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TenmoBoe pacIMpeHre U CKaThe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0aSc60
10 Buns! Teronepenaun 1 bubnuoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"

12 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"

PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOIMMOTO JIJIsI HarpeBaHus Tea
Y BBIJICJISIEMOTO UM TPH OXJIAKIECHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yAEIbHOW TEMJI0EMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

P bubmuorexa [JOK
18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
YIEIbHOW TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aensHas Temiora bu6mmoreka [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATYPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3zmyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEJBLHOW BJIAXKHOCTH BO31yxa"
Pemenue 3agau Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

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

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurarencii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

KIIJI TenmoBoro aBurares.
TennoBbie ABUTATEIN U 3aIIUTa
OKpYKaroIlIeil cpeabl

3aKOH COXpaHEHUs U NPEBPAILCHHS
SHEPIrUH B TEIUIOBBIX IPOLECCaAX

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TenaoBnie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BenecTna"

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

28

KonTponbhas pabota no teme
"TermnoBble aBieHnsa. I3MeHenne
arperaTHbIX COCTOSIHHI BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLusl
TeJl UHAYKIUEH U IIPU
COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apssKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 Hanpsis>keHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
Hocurenu snexTpuyeckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHeHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiectBoBaHus. McTouHnkmu bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnrotexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUI TOK B METaJIaX, bubmuorexa [JOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toxka. JlabopaTopHas pabora

41 "N3mepenue u peryimupoBaHue CUIIbI 0.5 Bubmmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DIJIeKTPUYECKOE HAMPsUKEHHUE.
BoasTMmerp. JIabopaTtopHas pabota

bu6mmoreka [IOK

42 0.5
"U3MmepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9%e14
HarnpspKkeHus"
43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
44 3JIEKTPUYECKOIO CONPOTUBIICHUS | bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JJIUHBI, TLIOIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka
https://m.edsoo.ru/ff0aa44a
enu
JlabopaTopHas pabota
"NccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKAa, UAYIIETO YEPE3 PEIUCTOP, OT 1 bubmorexa LHOK
- Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaICIHHOE
COCIMHEHMS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TIPU | bubnmoreka [JOK
IOCJIEI0BATEIBHOM COEAUHEHUHN ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajijicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma 1l pa3aungyHOTO bubmorexa [TOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH ANIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenencaue
bu6mmoreka [IOK
52 paboTHI U MOLTHOCTH JIEKTPHUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECKUe ey 1 MOTPeOnuTenn
. bubmuoreka [JOK
53 ANEKTPUYECKOUN SHEPTUu B OBITY.
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIIEeKTPUUYECKUE 3aps/Ibl.
bu6mmoreka [JOK
54 3apspKeHHBIC Tejla U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMojiercTBusA. [locTOIHHEIN
AIEKTPUIECCKUN TOK"
KonTponbHas pabota mo Teme
"JIeKTpUUECKUE 3apsIbL.
55 3a ﬂ)KCI:P)IHI)Ie Tena I/IpI/IX bubmorexa LOK
P . . https://m.edsoo.ru/ff0abea8
B3auMojiercTBuA. IlocToOAHHEIN
AJIEKTPUYECKUN TOK"
56 [TocTossHHBIC MATrHUTHI, UX
B3aHMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubmuorexa [JOK
IIOJICH ITOCTOSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe mojie. MaraHuTHOE moJe
bu6mmoreka [IOK
58 3eMiId U €ro 3HaueHHue JUISI KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUUECKOTO Toka MaruutHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuyeHue NelcTBUS MarHUTHOTO
TIOJIsl Ha MPOBOJAHHUK C TOKOM"

DNEeKTPOABUTATEIh TOCTOSTHHOTO
ToKa. Mcnonb3oBaHue
ANEKTPOABUraTENIeH B TEXHUUECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBanue u usyueHue
paboTHI AJIeKTpOoaABUTATENS "

Omnpbitel @apasest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
[IpaBuio Jlenna

OnexTporenepatop. CriocoObl
MOJIyYEHUS IJIEKTPUUECKOW SHEPTUU.
DIEeKTPOCTaHIIMU Ha
BO300HOBISIEMBIX HCTOYHHKAX
SHEpPruu

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DIIEKTPUUIECKUE U
MarHuTHBbIE sIBJICHUS"

0.5

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

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

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

65

KonTponbhas pabota no teme
"DJeKTpUUEeCKUuEe U MarHUTHbBIE
SIBJICHUS "

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

66

PesepBHbIii ypok. PaboTa ¢ TekcTamu

bu6mmoreka [IOK




o teme "TemnoBble gBiaeHus"

PesepBHeIit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0acc5e

67 | o reme Tocroammt ! i sdsoo s
AIEKTPUIECKUIN TOK
63 PesepBHblil ypok. PaboTta ¢ Tekctamu |
1o Teme "MarHuTHbIC SBIICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOT'PAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTHnueckue 5:;:6}1“51 :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr

| MexaHnueckoe JBUKECHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOI'0 IBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOIIMHEWHOE | bubmmoreka [JOK
JBUMKECHHUC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE

4 nekeHue. CpeqHsst U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHEeitHOE PaBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBU>KEHHSI. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHS Tena npu | | bubnuotexa [JOK
PaBHOYCKOPEHHOM ABHKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

g CBoOomHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMeEpHOE nBMXEHUE TIO | bubmmoreka [JOK
okpyxHocTH. [lepuon u yactora https://m.edsoo.ru/ff0ael176




oOpamienus. JInHeiHas U yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBebiit 3akoH Hprorona. Bexktop bubmuoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6moteka LIOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Cua ynpyroctH. 3akow I'yka https://m.edso:)_.lru/fanecaZ
16 Pemenue 3ampau no reme «Cuna
YIIPYTOCTH
17 JlaGopatopHnas pabora «OnpeneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnmnoreka HOK
18 Crna Tpenms https://m.edsofru/fanﬂ 38
19 Pemenne 3amay mo reme «Cria but6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
Kod(pdurmenTa TpeHUs CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3amgau no reme "3aKkoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK

TATOTEHUA. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "/IBrmkeHue e

23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3anay no teme "Cuna
bubnunoreka LIOK
24 TSDKECTU U 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS

)5 [IepBas kocMHu4ecKas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON TOYKH.

26 AOGCOJIFOTHO TBEPIOE TEIIO. bubnnorexa [JOK
PaBHOBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILLIEHUS

27 MowmenT cuisl. LieHTp TsokecTn

73 Pemenue 3agau mo teme "MoMeHT bu6nunorexa LIOK
cuibl. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHUUeCcKOe OBUKEHUE bubnuorexa [IOK

. " ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbHas pabota mo Teme
30 "Meszqu(:K(I))e IBHKEHUE bubmmorexa TOK
N | ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynbe cuibl. 3aKoH
but6mmorekxa [IOK
31 COXpaHEHUs UMITyJIbCa. YIIPYroe U
. https://m.edsoo.ru/ff0b07fa
HEYIpYroe B3auMOJIEHCTBUE

1 Pemenne 3amau mo teme "3akoH bubnunoreka LIOK
COXpaHEHUS UMITyJibca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE




JIB)KEHUE B MPUPOJIE U TEXHUKE"

bubnunoreka LIOK
34 Mexanudeckas paboTa U MOIITHOCTh
https://m.edsoo.ru/ff0b0a84
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH Y CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBHKCHUU TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b SHEpTHH U pabOTHI.
[ToTenumanpHas SHEPIrUst
18 Kunernueckas sueprus. Teopema o bubnuoreka [IOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ffOb0c32
3aKOH COXpaHEHUs SHEPTUHU B
39 MEXaHUKe
40 Jlaboparopnast pabora «M3yuenue bubnmnorexa [JOK
3aKOHA COXpPaHEHUs IHEPTrU» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMKEHHE U €TO bu6nunorexa LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxaromue KojieOaHusl. bubnuoteka [JOK
Brinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuil 1 py>KUHHBIA
MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 neproja KolebaHui OT KECTKOCTH bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3a»
45 IIpeBparienue 3Hepruu npu

MEXaHUYECKUX KOJIeOaHUAX




46

47

48

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHui
MPYKUHHOTO MasiTHUKa»

JlabGopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH TIEPUO0JIa KOoJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacCBhI TPy3a»

Mexannueckue BoaHEL. CBOMCTBA

MCXaHHMYCCKHUX BOJH. HpO,Z[OJIBHBIC u
IIOIICPCYHBIC BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koupepenuus "MexaHHUECKHE
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

51

52

3ByKk. PacripocTpanenue u otpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

54

55

VYpok-koHpepenus "YnbpTpa3Byk u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"
[TonroToBka K KOHTPOJIBHON paboOTe 1O
Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckue Koyie6aHus 1 BOJTHbI"

KonrtponsHas pabora no Teme
"3akoHbI coxpaHeHusl. MexaHuueckue
KoseOaHus U BOJTHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

bubnunorexa LIOK
https://m.edsoo.ru/ff0b25f0




BHGKTPOMaFHI/ITHOC I10JIC.

bu6nmoreka [IOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepenuus "Llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
Hcnons3oBanue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ffO0b2fe6
BOJIH /111 COTOBOM CBsI3H"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [{OK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMIIBHOTO TesedoHa
Pemenue 3a1a4 Ha onpezeneHue
60 YacCTOTHI U JUIMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
61 CxkopocTts cBeta. BoaHoBbIE cBOICTBA brbmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
bu6mmoteka IIOK
62 pacrpocTpaHeHUe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KE€HUS CBETa. 3epKaja.
bubnunorexa LIOK
63 Pemenue 3a1a4 Ha prUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 IIpenomiienue cseta. 3aKkoH bubmuorexa [IOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTPAXKEHUE CBETA.
65 Hcnonbs3oBanue MoIHOTO BHYTPEHHETO Bubmmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXE€HUS B ONTUYECKUX CBETOBOJIAX
66 JlabopaTtopHas pabora "HcciaenoBanue




3aBUCHUMOCTH yIJjia IIPEIOMIICHUA
CBCTOBOI'O JIyda OT yI'Jjla MaJICHUA Ha

rpaHue "BO31yX-CTEKIO

VYpok-koupepennus "Micronp3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBS3b"
bubmmoreka [JOK
68 JIunzel. OnTuyueckas cuiia JUH3bI nosmorexa [
https://m.edsoo.ru/ffOb3f2c
. bub K
69 [TocTpoenue n3o00pakeHUi B JIMH3aX uommoreka 110
https://m.edsoo.ru/ff0b444a
JIaGoparopnast padora "Omnpenenenne
paTopHat p P . bubnuoreka [IOK
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOI
. " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAFOIIEH JIMH3BI

71 Ypok-koHpepeHmus "OnTudeckue bubmuoreka [IOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bubmmoreka IIOK

72 I'na3 xak ontuueckas cucrema. 3peHue

p https://m.edsoo.ru/ff0b4684

7 Ypok-koudepennus "JledexTs
3penus. Kak coxpanurts 3peHue"
Pasnoxxenue 6emoro ceera B CIIEKTp.

74 OneiTel HeroTona. Crnoxkenne bubmuoreka [{OK
CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopnas pabdora "OnbIT O
Pa3iIoKeHUIo OEsIoro CBeTa B CIEKTpP U

bubnunorexa LIOK
75 BOCIIPUATHUIO [IBETA MPEIMETOB IIPH UX

HaOJIIOICHNH Yepe3 [BETOBEIC
¢bunbTpH"

https://m.edsoo.ru/ff0cOe2a




Ypoxk-npaktukym "BonHoBbIE

76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapHas bubnmoreka [JOK
MOJIC/Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue u morjomieHne cBera
79 aromoM. KBanTel. JInneituaTrie bubmmorexa [OK
) ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubmmoreka [JOK
CHEKTPOB UCITYCKAHUS" https://m.edsoo.ru/ff0c1550
N bubnnorexa [IOK
81 PagnoakTUBHOCTE U €€ BUILI
https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHoro siapa. Hyknonnas bubmuoreka [IOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
23 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
H3oTommr https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bu6nunorexa LIOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffO0c1b4a
85 [Tepuon monypacnana
Vpok-kordepenuus "PagroakTUBHEIC
86 I/I?i[ ‘—IeHI/IS(Ib BF:'I HpOJIie, MEIUIIMHE bubmmorexa [IOK
YHICHIL B HPHPOIS, NMCATIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlmepHbIC peakiuy. 3aKOHBI
87 COX paHeHII/:H 3apsIOBOTO M MACCOBOTO bubmmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
YHCEN
28 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bu6muoreka [IOK

MAacCChI 1 SHCPIrun

https://m.edsoo.ru/ffOc1d7a




Pemienue 3agau no reme "SnepHoie

89 |
peakiuu
90 Peakuuu cunTe3a u aeneHusd saep. bubnunoreka LIOK
Uctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus "SAnepras
91 sHepreTuka. JlencTus
PaJIMOAKTUBHBIX U3ITyUYCHUH HA KUBHIC
OpraHu3Mbl"
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
9 TeMe "DIEeKTPOMarHuTHOE TOJI€. bubnnorexa [JOK
DNEeKTPOMarHUTHBHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbic siBieHns"
KonTponbhas padbota no teme
93 "DIeKTPOMAarHUTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsic siBieHuns"
IToBTOpenue, o6o0IIEeHNE.
94 Jlaboparopubie paboThI MO Kypc bubmmorexa [TOK
" P pu P " ypey https://m.edsoo.ru/ff0c245a
BzaumoneiicTeue Ten
IToBTropenue, o6o0meHue. Pemenue
but6mmorekxa [IOK
pacUeTHBIX U KaY€CTBEHHBIX 3a]1ad 110
" " https://m.edsoo.ru/ff0c2572
95 teMe "TemoBsle npoueccel”. Pemenne
bu6nunorexa LIOK
ACYETHBIX ¥ KAYeCTBEHHBIX 3aJ1a4 110
P a . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIxX apurarenci'”
IToBTropenue, o6o0menue. Pemenue
bubnunorexa LIOK
96 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anexTpoycTaHOBOK
bu6muoreka [JOK
97 [ToBTOpeHue, 06001IICHNE. 1

https://m.edsoo.ru/ff0c2c52




JlaGopaTopHbIie pabOThI IO KypCy
"CBeroBblI¢ siBJICHUSA"

[ToBTOpenue, o600meHne. Pabora ¢
TEKCTaMH 110 TeMe "3aKOHEBI
coxpaneHus B mexanuke" [loBropenue,
98 0000menne. Pabora ¢ TekctamMu Mo
teme "Konebanus u Bonnel". Padora ¢
TekcTaMH 110 TeMe "CBETOBBIE
sBJIeHUT"

[ToBTOpenue, 0600meHne. Pabora ¢
99 TekcTtamu 1o TeMe "KBanTosas u

saaepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

99

27

bubnunorexa LIOK
https://m.edsoo.ru/ffO0c2d6a
bubmuoreka [{OK
https://m.edsoo.ru/ff0c2e82

bubmuoreka [{OK
https://m.edsoo.ru/ff0c3044




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

» ®usuka: 7-i knacc: 6a30BbIil ypoBeHb: yueOHuk, 7 kiacc/ [lepsimkun .M.,
NBanoB A.U., Axunoneproe o6mectBo «M3narensctBo «IIpocsemenuey

» ®dusuka: 8- kacc: 6a30BbIM YpOBEeHB: yueOHUK, 8 kinacc/ [lepopimkun U.
M., UBanoB A. U., AkiimorepHoe o61ectBo «I3narensctBo «IIpocBemenuey
» ®usuka: 9-i kacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kinacc/ [lepoimkun .
M., I'ytauk E. M., BanoB A. U., IletpoBa M. A., AkiimoHepHOE 0OIIIECTBO

«M3parenbcTBO «lIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

COopnuk 3ana4 no puzuke A.llepbimkun

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Pecypcor oubmmorexku [JOK
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