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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HaA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJIOKEHU W TpeOOBaHHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konuenmun npenonaBanus yueoHoro mpenmera «Puznkay.

Conmepxanue mporpaMmbl MO (U3HKE HAmpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIMXCS W OpPraHU3alMI0 U3YYEHUS
Gbu3MKKM Ha JESITeNIbHOCTHON OcHOBe. B mporpamMme mo (¢u3Mke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OO0YUYeHHUsI, a TAKXKe
MEXKMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus.

[Tporpamma no u3uke ycraHaBIMBaET paclpeiesieHue yueOHOro Matepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejiaraeT IpUMEpHYIO MOCJIe0BATEIbHOCTD
U3y4EHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACp>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3paboTaHa € 1EJIbI0 OKa3aHHUs METOJUYECKON
MIOMOILIM YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEIMETY.

dusznka SABISETCA  CHCTEMOOOPa3ylOIIMM JJIsi  €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hPHM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SBJIICHWM, M3ydYaeMbIX XUMHUEH, Ouosoruei, actrpoHomued u GU3UYECKOU
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
npenocTaBinseT HauOosiee sCHble OOpas3lpl MPUMEHEHHUS HAyYHOTO METOoHa
MO3HAHMsI, TO €CTh CIIOCO0a MOTY4YeHHS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpe OOIIETO
0o0pa3oBaHusl COCTOMT B (POPMHUPOBAHHUU ECTECTBEHHO-HAYYHOM TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEHINoiaraeT OBJIAJCHUE
CIIEYIOIIUMUA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHSTDH SIBJICHUS;

¢ OIICHMBATh U TOHUMATh OCOOEHHOCTH HaAYYHOTO MCCIICIOBAHUS;

e UHTEPIIPETUPOBATH JaHHBIE U HCIOJIH30BaTh HAYYHBIE I0KA3aTEIbCTBA
JUIS TIOJTyY€HHUS BBIBOJIOB.

[lenn wu3yueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
onpeneneHsl B KoHuenuuu mnpenogaBaHus ydeOHOro mnpeamera «®Pusuka» B
oOpa3oBaTenbHbIX oOpranm3zanuax Poccuiickoit ®Dexepanuu, peamu3yOIIMX
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIIeHHEM



Konnernn MunucrepcrBa npocsenienus Poccuniickoit @eaepaunn (IpoToKoII OT 3
nexadpst 2019 r. Ne [1K-4BH).

Henan usyyeHus PpU3UKHU:

e IPUOOPETEHUE HWHTEpPEca M CTPEeMJICHUS OOy4YaroIIMXCS K HAayYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS U (popMHpOBaHUE
UCCJIeI0BATENLCKOTO OTHOIIEHUSI K OKPYXKAIOIUM SIBIICHUSIM;

e popMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHHs] OCHOB
CTpPOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e popMHUpOBaHUE TPEACTABICHUNA O pPONU (PU3UKUA UIsI Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

epa3BUTUE  TMpPEJACTaBICHUH O  BO3MOXHBIX  cepax  Oymyuiei
npodeccuoHanbHON AeSTENbHOCTH, CBSI3aHHOM ¢ (DU3MKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

e IPUOOpETEHHE 3HAHUM O  JUCKPETHOM  CTPOCHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBIICHUSX;

 IPUOOPETEHNE YMEHUW OMMCHIBATh M OOBACHATH (DU3HUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHU;

¢ OCBOGHHE METOJOB pEUIEHUS MPOCTEUIIMX Ppacu€THBIX 3aJady ¢
UCIOJIb30BAaHUEM bu3ruecKux MOJIeTIeH, TBOPUYECKUX u
IPAKTHUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHMH HaOJIONaTh MPHUPOJHBIC SIBICHUS W BBINOJIHITH OIBITHI,
nabopaTopHble pabOThl M AKCHEPUMEHTAIbHBbIE HCCICAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOCHHE NPUEMOB PabOTHl ¢ HMH(pOpManuend (GU3NIECKOro CoAepKaHUs,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHWBaHKE WH(POpMAIUY;

¢ 3HAKOMCTBO cO chepamu npodhecCUOHATBHOU AESTENbHOCTH, CBA3aHHBIMU C
Gbu3MKON, W  COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHKEHUSX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HeZIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yaca (3 yaca B HeJeto).

[Ipennaraemslii B mporpaMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKTep, YUUTeNb JeJaeT BbIOOp MPOBEICHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa SKCIEPUMEHTAIBHBIX 3aJaHul, TpeiaraéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (husmke.



COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npubopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTeMa €AMHHIL.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOJY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHHE
HaOmomaemoro sieieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPOoLEeIypa NPSIMbIX U3MEPEHUI aHAJIOrOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHue LEHbI AICHUS Kbl U3MEPUTEIBHOTO MpUOopa.
2. N3mepeHune pacCcTOAHUN.
3. H3amepenue oO0bEMa XKUAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3mepenue Ttemreparypbl MpPU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE THMOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe mBuxeHue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHUS.



2. Habmonenue nuddysum.
3. HaGmionenue  siBneHUN,  OOBSCHSIOMIUXCS  NPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMerpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeniHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBUKEHHHU. Pacuér myTtu u
BPEMEHU JBUKECHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHE Tell KAk NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTna.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsMoil. PaBHoaeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE NOKOsl. TpeHue B MpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOro JIBHXKEHHS TeNa.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBIeHUS WHEPLHH.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACUCTBUHU TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON IPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIKOCTH,
MOJICIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSHKEHUS (IedopMarium)
NPYKUHBI OT MIPUII0KEHHON CUJIBI.

5. OnpIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.



JHaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCHMOCTh JaBIEHUS raza OT o0BbEma, TemmepaTyphl. llepemaua naBneHus
TBEPBIMU TEJIAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOWHBIL. [ mMapocraTmyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHMS
BO3MymrHONW 000moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOCHEpPHOTro J1aBJICHHUS.

JlelicTBre KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BrlTamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD AAaBJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyecknii mpecc.

[IposiBneHmne neicTBrs aTMOCPEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OO0BEMA MOTrPYXKEHHOW YacTH

T€Ja U IJIOTHOCTH )KUJKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHHUS MNIOTHOCTEN TEJA U AKUIKOCTH.

o vk W N R
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Jlabopamopnsle padomul u onsimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHve  BBITAJKUBAIOLIEH CHIbI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHBAIOIIECH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B IKUIAKOCTH, OT OOBEMA MOIrpYyKEHHOU B
KUJKOCTh YaCTH TEJA U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpynpoBanue apeomMerpa WM KOHCTPYMPOBAaHHE JIOAKH H
OIIpeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOIIHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. [IlpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.



«3omnoroe mpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpaiieHre OHOTO BUIA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrenoBanue ycIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaKTOHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Monenn TBEPAOrO, XHUAKOTO U Ta3000pa3HOTO COCTOSHHUM BeIIECTBa.
Kpucramnuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUH.
CmaunBaHU€ U KaOWJUISIPHBIE sIBJICHUS. TenI0BOe pacliupeHue U CkaTue.

Temmneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH DHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Buapr TeIUIoNepeaauu:
TETJIONPOBOJAHOCTh, KOHBEKIIUS, U3TYUYCHHE.

KommuecTBo TeIwioTHL. YaeilbpHasg TEIUIOEMKOCTH BemiecTBa. TeINIOOOMEH M
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJIECHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATyphl KWUIEHUS OT aTMochepHOTo
JIaBJICHUS.

Bnaxuocts Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHas TeIIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbiX asurarenei KIIJ temmoBoro auratesns.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habnroaenue 6poyHOBCKOTO JBUKCHHUS.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

HalGmonenue siBnennii cMauyMBaHUS U KaWLISIPHBIX SBIICHUN.
HaGmronenue TemmoBoro pacmmpeHust Tedl.

N3meHeHne naBieHUs Ta3a MpyU U3MEHEHUMH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bune! Teruionepenauu.

OxJytaxIeHre TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU padbOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenune kuneHus.

Ha6mronenue nocTossHCTBa TeMIepaTyphl IPH TUIABIICHUU.
Mopenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUSL.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBjIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArPEeBAHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIePaTyPhI.

HaGmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysbTaTe
TETJIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOTHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEII00OMEHE C HArPEThIM METATUIMUECKUM LIMIIHHAPOM.

OmnpeneneHue yaelbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpenesieHue OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHbIX Teld. 3akoH KyioHa (3aBUCHUMOCTb CHIJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTApHBIA 3JICKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS DIIEKTPUYECKOIO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBIIeHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. lIlocimenoBaTtenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE LIeTH U MOTPEeOUTENN dIEKTpUUecKo sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE ~ MarHUTHL.  B3auMoOAECHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarauTHOe 1oJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MaruutHoe 1oJie  3JEKTPUYECKOro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. J[€HICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OJIIEKTpOABUIATENIb IOCTOSHHOTO TOKA. [Crnosib30BaHME JIIEKTPOJIBUraTeiaci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 3MeKTpOMarHuTHON HHAyKuuK. [IpaBuno Jlenna.
DNeKTporeHepaTop. CriocoObl  TOJIy4eHHUS ~ DJCKTPUUYECKOH  DSHEPIHH.
DNEeKTPOCTAaHIMU Ha BO30OHOBISEMBIX HCTOUHUKAX SHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3aus TeJl.
JIBa poJia 2IIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsHKCHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
OnekTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlencTBUsI ANEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 21eKTPUYECKOr0 HalIPsHKEHUS BOJIBTMETPOM.
. Peocrar 1 marazuH COIpOTUBIICHUHN.
. B3auMozelicTBUE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/I€JIE€HUs MOJFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHue MarHUTHBIX NOJIEH TOCTOSSHHBIX MarHUTOB.

OmnsIT Dpcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMAarHuT.

JleiicTBrEe MarHUTHOI'O MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

OneiTel @apajes.

3aBUCUMOCTh HANpPABJIECHUS HWHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITeIl 1O HAOMIONCHHUIO JJICKTPH3AIMH T WHIYKIUEH © TIpU
COTPUKOCHOBEHHH.

HccnenoBanue MEWUCTBUS DJICKTPUYECKOTO TIONS Ha TMPOBOJHUKH U
JTUDIICKTPUKH.

COopka 1 mpoBepka pabOThI IIEKTPUUECKOMN IIENMU TTOCTOSTHHOTO TOKA.
V3MepeHue U peryJIupoBaHKe CHJIBI TOKA.

W3mepeHne u peryupoBaHue HaMPsHKCHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3ncCTOp, OT
COIIPOTHBIICHUS PE3UCTOPA U HAIPSDKEHUS Ha PE3UCTOPE.

OTBITHI, JEMOHCTPHPYFOIIIHE 3aBHCHMOCTb AIIEKTPUIECKOTO
COTPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IJIOMAAH MOMEPEIHOTO
CEYCHHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKECHHUS HAMPSHKEHUH TPH TOCIEIOBATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiIa JUIsl CHJIBI TOKAa IMPH TapaUICILHOM COCJIHMHCHUN
PE3UCTOPOB.

Omnpenenenre pabOTHI EKTPUIECKOTO TOKA, UIYIIETO YePeE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — 3JICKTPHYECKOTO TOKA, BBIACIACMON Ha
pe3ucTope.

HccenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 JIaMIIOUKy, OT
HANPSDKCHUS HA HEW.

Onpenenenue KII/] nHarpeBarens.

HcciemoBaHre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3ydeHne MarHWTHOTO TIOJIA TIOCTOSHHBIX ~ MAarHWTOB TIPU  HX
00BEIMHEHNUH U Pa3/ICTICHUH.

HccnenoBanue IEHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI  B3aWMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUsS TOKa B
KATYILKE.

18. MI3yueHune AeiMCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI TIO MCCIEIOBAHUIO SIBJICHUSA SJIEKTPOMAarHUTHOW WHIYKLIHMH:
VCCIIEIOBAHNE W3MEHEHMI 3HAYEHUS M HANPAaBICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe aBmxeHue. MarepuanpHasg Touyka. Cucrema OTCU€Ta.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBHWKEHUsA. PaBHOMEpHOE NPSIMOJMHEWHOE
nBrkeHue. HepaBHomepHoe npsMonuHeiHoe aBumxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenne. PaBHOyckopeHHOE mNpsMOJIMHEHHOE aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHe 1Mo OKpyxHocTu. Ileprog m vacrota obpaiieHus.
JIunenHas u yrioBast CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HproToHa. BTopoit 3akon HeroTtoHa. Tperuid 3akon HeroToHa.
[TpyHIMI CyNIEpIIO3ULIAA CHJL.

Cuna ynpyrocrtu. 3akoH 'yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TsDKECTM U 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlmxkenue ruraer Bokpyr Comnna. IlepBas kocMuueckas CKOPOCTb.
HesecoMoCTh 1 nieperpysKu.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Tenno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LleHTp TsxecTH.

Nmnynbe tena. IsmeHenne umiynbca. IMImysabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. PaboTa cui TSKECTH, YHPYTOCTH,
Tpenus. CBa3b SHepruu u padbotsl. [loTeHunanpHas SHEPTUs Tena, MOTHATOTO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxxarou npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHMUYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMYECKOro JBM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPACKTOPUN JBHUKEHHUS OJHOTO M TOrO e Tena
OTHOCHUTENFHO Pa3HbIX TEJ OTCUETA.

W3mepeHne cKopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO TBUKECHHUS.
HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O JIBUKEHUSI.

HaburoieHue 1BUKEHUS Tella IO OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBM)KEHUU
OTHOCUTEILHO KaOMHEeTa QU3HKHU.

3aBUCHUMOCTh YCKOPEHHMsI Tela OT MacChl Tejla M JCHCTBYIOLIEH HAa HEro
CHJIBI.

Habmonenue paBeHcTBa CUIl IPU B3aUMOJICHCTBUU Tell.

W3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHHH.

Ilepenaya nmiysbca Ipyu B3aMMOJEHCTBUM TE.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAEHCTBUM TEN.

CoxpaHeHre UMITyJIbca TPU HEYNPYTOM B3aWMOICHCTBUU.

CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HaGmronenue peak THBHOTO JIBUIKEHUS.

CoxpaHeHNe MEXaHUUECKON YHEPTUH ITPU CBOOOTHOM IaJICHUM.
CoxpaHeHre MEXaHUUECKON YHEPTUH NPU ABMKEHUHU TeNa M0 1eHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JajJbHEHIIEro paBHOMEPHOTO
JIBUKCHHUSI IAPUKA WITH TEIEHKKH.

Omnpenenenre cpeAHe CKOPOCTH CKOJIBKEHUS OpyCKa WIIA JIBHDKEHUS
IIapUKa M0 HAKIIOHHOW TIOCKOCTH.

OmnpenerneHre yCKOPEHUsS Tejla NMPH PaBHOYCKOPESHHOM JBHKCHHH I10
HAKJIOHHOH TIOCKOCTH.

HccrnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[TpoBepka THUIOTE3Bl: €CIW IPU PABHOYCKOPCHHOM JBIKCHHH 0Oe€3
HAYaJIbHOW CKOPOCTH TIYTH OTHOCSTCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJTUHAKOBHI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXCHHS OT  CHIIBI
HOPMAJIBHOTO JaBJICHU.

Omnpenenenne ko3 uIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TIPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU30HTAIEHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHS SJHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPUOJ,
4acToTa, aMIUINTya. MaTeMaTHdeCKuid U NPYKMHHBIM MasTHUKU. [IpeBpainenue
SHEPTUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koieOaHus.  BbpiHyxkaeHHble — konebaHusa.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHMYeCKuX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. [[nMHA BOJHBI M CKOPOCTh €€ pacHpOCTpaHEHU.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. H(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habiro1eHue BbIHYKJIEHHBIX KOJIE0aHUI U pe30HaHCA.
PacnipocTpaHeHne npoaoabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

o Uk w N

Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOTbl M MepuoAa KOJeOAHMI MaTeMaTuuecKoro
MasITHHUKA.
2. OmpeneneHnie 4acTOTHI U IEPHO/Ia KOJIeOaHH MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanme 3aBUCHMOCTH TEpHOJia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOoeOaHU NPy KUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH TepUO/a KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
NPY>KUHHOTO MasTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaeHUS.
Paznen 10. D1eKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE  MoJyie.  DJIEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
AJIEKTPOMArHuTHLIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosiab3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBS3H.



OnexkTpoMarHuTHas npupoaa cera. CKopocTh cBeTa. BOJHOBBIE CBOICTBa
CBeTa.

Hemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yueHnue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIINBI MOOWIHLHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsamonmHenHoe
pactpoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonHoe BHyTpeHHee
OTpaKeHUE cBeTa. lcrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onrtuyeckas cucrema. biIM30pyKocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HbtoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. Jncniepcus cBeTa.

Hemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOuparole JIMH3e.

XoJ JIyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300paxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun geiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10. Moaens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lony4yenue 6e50oro cBeTa Npu CI0KEHUHU CBETa Pa3HBIX I[BETOB.

W X N U kA WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUsS CBETOBOTO Jiyya OT YyIJia
najeHusl.

2. M3yueHue xapakTEepUCTUK U300paKEHUS PEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yria MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJIeHNs] Ha TPAHUIIE «BO3yX—CTEKIIO».



4. IlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenne (HOKyCHOTO PacCTOSHUS U ONTUYECKOW CUJIBI COOMparomien
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB IpPHU UX HAONIOJACHHUH 4Yepes
[[BETOBBIE (DPUIIHTPHI.

Pa3znen 12. KBaHTOBBICE sIBJICHHS.

Omneitel Pe3epdopna v mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. Hykinonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX s1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA JKUBBIC
OpPTaHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOIOpOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus nsnyyeHus: NpUpOJHbIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIoMIHbIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--0000AIOLTNIT MOy b TIPEIHA3HAYEH AJISl CUCTEMATHU3aINN
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWsT UM OMbITa  JAESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHY 10 (u3uke s 00ydJarommxcs,
BBIOpABIINX ATOT Y4EOHBII MpeaMeT.

[Ipy “3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaINpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTH: OCBOCHHE HAy4YHBIX METOJOB MCCIIEIOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (PU3MUECKUE
SIBJICHUS, TPUMEHsS TMOJIydYeHHbIE 3HAHMs, pelaTh 3aJadud, B TOM YHCIE
KAue€CTBEHHbIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaanu3yeTcs
32 CY€T TOro, 4To OOYy4YalONIMECs BBIMOJHSAIOT 3alaHusl, B KOTOPBIX WM
peaaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBSICHATH
bu3nyeckue BJIEHUS B OKPY>KaIOIIEH MPUPO/IE U TTOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METOJIbl MCCIIEJOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YuClie JUIsl MPOBEPKU FMIIOTE3 U MOJTYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMEP, TPAKTUUECKOTO MCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzyueHnus QUMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHBI CIEIYIOUIME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
(bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIE€HUU OOLIECTBEHHO 3HAUMMBbIX
M OITUYECKHX IMpoOJeM, CBSI3aHHBIX C [PAKTUYECKUM [PUMEHEHHEM
JTOCTUKEHUM (PU3NKY;

— OCO3HAaHME BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JEITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIHPUATUE ICTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
ITI03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYpBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS MU  3MOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIAOBAHHEM B
JOMAIIHUX YCIIOBUSAX;

— chOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPHU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOI'0 € MpaBa y APyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIMTAHUSA:

— AKTHBHOE Yy4YacTHE€ B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMBbH,
oOpa3oBaTenbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIUX B TOM 4HCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0rH4€eCKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUsS Ha NpUMEHEHHE (PU3MUYECKUX 3HAHMM AJI1 pelleHMs 3a1ad B
o0JacTi OKpY’Kalollel cpenbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOIEH CPEbI;

e — OCO3HaHHE TI00aJTbHOTO XapaKTepa SKOJIOTHYECKHX MpoOiieM M myTel ux
peLIeHMS;

e 8) azmanTanuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIbHON U NPHPOIHOH
cpeabl:

e — MOTPEeOHOCTH, BO B3aWMOJEWCTBUM TMPH BBINOJHEHUU HCCIECJOBAHUNA U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUUYECKYIO
NEeSTENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OPMYJINPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AePUIIUTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B 00acTu
buzukwy;

e — IUIAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJIU3UPOBAThH U BBISIBIISITH B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHMS Ha OKDPYXAIOLIYIO Cpeny,
BO3MOKHBIX INI00aIbHBIX OCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKe HA YPOBHE OCHOBHOTO
ob11ero o6pa3zoBaHus y oOy4yaromierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC YUCOHBIE TCHCTBUSA,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEPCAIbHBIC YIeOHBIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBUA:



*BBISBIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BNIEHUI);

 YyCTAHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

¢ BEISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;

¢ BBISIBIISITh TIPUYMHHO--CJICAICTBEHHBIE CBA3M MPH HU3YYCHUHU (PU3NUECKUX
SIBJICHUI U TPOLIECCOB, JEJaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTHBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUIaTh THIIOTE3bl O B3aUMOCBS3X
($U3nUEeCKUX BETUYNH;

¢ CAMOCTOATEIBHO BBHIOMPATH CIOCOO pelieHus yueOHOM (u3ndeckoi 3a1a4uu
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHsA, BBIOOp Haumbosee
HOJXOAIIETO ¢ YYETOM CAMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeHCTBUA:

¢ HICIIOJIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSITEIFHO COCTABJICHHOMY IJIaHY OIBIT, HECIIOKHBIM
¢u3nyecKuii SKCIEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTrO
SIBJICHUS;

¢OIICHMBATh HAa MNPUMEHUMOCTh U  JIOCTOBEPHOCTb  HH(OPMAIHIO,
MOJyYEHHYIO B XO/I€ UCCIIEIOBAHUS HIIM SKCIIEPUMEHTA;

e CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS W BBIBOJBLI TI0 pe3yjbTaTam
pOBEAEHHOTO HAOIIOACHNUS, OIbITA, CCIIECOBAHUS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEWIIee pa3BUTHE  (DU3HUYECKUX
IPOIIECCOB, a TAKXKE BBHIABUIaTh MPEATNIONIOKEHHUS 00 UX Pa3BUTHUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

o IPUMEHSATH PA3TUYHBIE METOJbI, HHCTPYMEHTHI U 3alpOChl IpU IOUCKE U
orbope MH(OPMAIUM WU JAHHBIX C YYETOM MPEATIOKEHHON y4eOHOI
bu3ndecKoil 3a1a4u;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HH(POPMALIHIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

¢ CAMOCTOSITEJIBHO ~ BBIOMpaTh  ONTHUMalbHYIO  (GOpMYy  TpeACTaBICHUS
UHpOpMALlMM ¥ WUIIOCTPUPOBATh pElIaeMble 3a/a4d  HECJIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U MX KOMOMHALIUSAMHU.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBHUS:

eB Xo7e OOCYXAeHHs Yy4yeOHOro MaTepuana, pe3yJIbTaTOB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 33aaBaTh BOIPOCHI IO CYHIECTBY 00CYKAaeMOM TEMbI 1
BBICKA3bIBAaTh HJICW, HAICJICHHBbIC HA pElICHHE 33aJaud U TOAJIEpKaHHe
0J1aroxeraTeaILHOCTH OOIICHUS,



e CONIOCTABIISITh CBOU CYXKJEHUS C CY)KJIEHUSMHU JIPYTHX YYaCTHUKOB JMAJIOTa,
oOHapyXUBaTh Pa3INYHe U CXOACTBO MO3UIIHII;

e BBIPQ)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

o IyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBINOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIC0BAHUS, IPOEKTA);

e IOHUMATh M HMCIOIb30BATh MPEUMYIIECTBA KOMAHAHON U MHIWBUIYaITbHOM
paboTHI IPH PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

o IPUHUMATh 1IEJI COBMECTHOM JeSITeTbHOCTH, OPTaHU30BbIBATh IEHCTBHS 110
e€ JOCTH)KEHHUIO: pAaCHpeleNarTh poJd, OO0CyXIaTh TPOLECCh U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJIBKUX JIIOCH;

* BHITIOJIHATH CBOIO 4acTh pabOThl, AOCTUTas KaueCTBEHHOTO pe3ysbTara Mo
CBOEMY HAMpaBlICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHAMU KOMAaH/IbI;

¢ OIICHMBATh KAa4yeCTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyalUsAX, TPEOYIOIIUX JIJIst
pereHust GU3NUYeCKUX 3HAaHUU;

e ODUEHTUPOBATHCS B PA3jIMYHBIX  MOAXOAAX  NPHUHATHUS  pelIeHUM
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, NPUHITHE PEIICHUM
rpynIoin);

e CAMOCTOSITEILHO COCTABJISATh QJITOPUTM pPEIIeHHs] PU3NYECKON 3aJauul WU
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPEIJiaraéMbie BAPUAHTHI PEIICHUH;

e IETIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYallUU U MpeAJiaraTh TUIaH €€ U3MEHEHUS;

¢ OOBSICHATh  NPUYMHBI  JOCTHOKEHMS]  (HEJOCTHXKEHHUS)  pe3yJbTaToOB
NEeSATeILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

¢ BHOCHTh KOPPEKTUBHI B JEATEIHLHOCTh (B TOM YHCJIE B XOJI BBIMOJHEHUS
(Gbu3MYecCKOro HMCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEBCTB, W3MEHUBIIUXCS CHUTYallMil, YCTaHOBJIEHHBIX OLINOOK,
BO3ZHMKIINX TPYHOCTEM;

e OLICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJIN U YCIOBUSM;

e CTaBUTH ce0s HA MECTO JAPYroro 4YeJOBeKa B XOJ€ CHopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYroro;



e IPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelieHnur (PU3nUecKux 3aaad wid B
YTBEPKIAEHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYIoro.

IMPEJMETHBIE PE3YJIBTATDBI

K koHIy o0yueHus B 7 Kjacce rpeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUI:

e ICTIOJIB30BATh MOHATHUS: (PU3MUECKHE U XUMUUYECKHE SIBJICHUS, HAOJI0IEeHHE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, SAUHUIBI (DU3UIECKUX BEIIUYUH, aTOM,
MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpPIOE, IKUJIKOE,
razoo0pa3Hoe), MeXaHUueCKoe JBUKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPaeKTOpHs, PaBHOACUCTBYIOIIAs cuia, Aehopmarius
(ympyrasi, IacTU4ecKkasi), HeBECOMOCTb, COOOIIAOIIUECS COCY/IbI;

e paznuuath siBieHUS (Auddy3us, TEIUIOBOE BIKCHHE YAaCTHIl BEIIECTBA,
PaBHOMEPHOE  JBIJKCHHE, HEPABHOMEPHOE  JIBUXKEHUE, HWHEpLHs,
B3aUMOJICMICTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOU OCHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeEJaMH, >KUAKOCTSIMHU U
razamm, arMocepHOe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpaIICHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE (PU3UUECKOE SIBJICHUE;

e paCliO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUM B
OKpY>KalollleM MHpe, B TOM 4HcCle (PU3NYecKue SIBICHHUS B MPHUPOJE:
NpPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
NpUpoOJie, JCUCTBUE CHUJIbI TPEHUSI B MPUPOAEC U TEXHHUKE, BIIMSHUE
aTMOC(EPHOIO J1aBJICHUs Ha >KMBOM OpraHu3M, IJIaBaHHUE pbIO, phluaru B
TeJe 4YeJI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHIA;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeN U (PU3MUECKHE SBICHUS, WCIIONB3YS
bu3ndeckue BETWYMHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAsI CHJIa, MEXaHWYECKass paboTa, MOUTHOCTH, TUICYO CHIIBI,
MOMEHT CHWJIbI, KOXD(HUIMEHT TOJE3HOTO JEHCTBHUSI MEXaHH3MOB,
KMHETHYECKass M TMOTEHIMAIbHAs SHEPTUs), MpU OMHCAHUM MPABUIBHO
TPakTOBaTh  (U3MYECKUI  CMBICH  HUCIHOJIB3YEMbIX  BEJIMYMH, HX
0003HaueHUA W €AUHMIIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYUH;

e XapaKTEepPU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOKEHUs CU (BAOJb OJHOM mpsiMoii), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (6110ka),
«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruH, NpPU D3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

 00BSICHATD (PU3NYECKUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM UHUCIE U
B KOHTEKCT€ CHUTyalluil MpPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:
BBISIBIISITh IPUYUHHO--CJIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 12
JIOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3HUYECKUX
SBJIEHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THBIC 3a/1auu B 1—2 1elCTBUSA, UCIOJIBb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBaIOIIME (DU3NYECKUE BEIMYMHBI: HAa OCHOBE aHAlINW3a YCIOBUSA
3aJaud  3alMChIBaTh KPaTKOE YCIIOBUE, TMOJCTABIATh (DU3HUECKHE
BEJIMYMHBI B (OPMYJIBI U IPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJy4YeHHOUM (PU3NUECKON BEJIMYMHBI,

e pacrmo3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXHO pEIIUTh TMpPH MOMOIIH
($u3NYECKUX METOA0B, B ONTMCAHUH MCCIIEIOBAHUS BBIICTSATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y),  pasiuyaTb U MHTEPIPETHPOBATH
IOJyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIBITA, J€1aTh
BBIBOJIBI IO €0 PE3yJIbTaTaM;

¢ IPOBOJIUTH OTIBITHI 1O HAOIIOIEHUIO (PU3NUECKUX SABICHUN WIH (PU3NUECKUX
CBOMCTB Tel: (pOPpMYJIUPOBATH IPOBEPSEMBIE MPEIIOI0KEHUS, COOUPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHNUs, 3alIUChIBATh XOJ OIbITa U
(opMyIIMpOBaTh BHIBOBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MacChl Tena, 00bEMa,
CHJIBI W TEMIIEpaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpoOB, 3alMChIBaTh IIOKa3aHUS MPUOOPOB € YUYETOM 3aJaHHOU
aOCOJIFOTHOM MOTPELIHOCTH U3MEPEHMUI];

* IPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYrol C HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLUEroCs TeJla OT BPEMEHW JIBJKEHHS Tela, CHUJIbI
TPEHUSI CKOJILKEHUS OT BECa Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIBI
YIPYrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUN
IUTABaHMSI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBaHUSA, coOUpaTb YCTaHOBKY H
BBITMIOJHATh M3MEPEHUs, CJlenys MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH



pe3yJIbTaThl TOJYYEHHOW 3aBHCUMOCTH (U3WYECKHX BEIMYMH B BUJIC
NPEUIOKEHHBIX TAOMUI] W TPadUKOB, JEJAaTh BBIBOJABI 10 pe3yJbTaTaM
UCCIIEIOBAHMS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEpEeHHsI (U3MUECKUX BEITUYHMH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJBXKCHUS,
JaBJI€HHE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JICHCTBYyIOIIas  Ha
NOTpYKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJEe3HOro AECHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAysd NPEIJIOKECHHOW WHCTPYKIUU: TIpH
BBHITIOJTHEHHH HW3MEPEHUN CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUUCIISATH 3HAYCHNE UCKOMOW BETTMYHHBI;

e COOJIO/IATh MpaBWJIa TEXHUKU 0€30IacCHOCTH MpH padoTe C J1abopaTOPHBIM
obopynoBaHuEM;

e YKa3bIBaTh MPUHIUMBI JEHCTBUS TPHOOPOB W TEXHHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, IMHAMOMETp, COOOIIAIIIecs COoCcyabl, Oapomerp,
phIYar, NOJBMKHBIA U HETIOBHKHBIN OJIOK, HAKIIOHHAS ITNTIOCKOCTB;

e XapaKTepU30BaTh NPUHIUIBI  JCHCTBUS  W3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpPOW HAa WX ONUCaHHA (B TOM YHUCIIE:
MOJIINITHAKK, yCTPOMCTBO  BOJOIMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUNU U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOJIUTH MIPUMEPHI (HAXOUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUIECKOTO
UCTIONIb30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHON JKWU3HHU MJIA
obecnieyeHuss 0€30MacHOCTH TIpU  OOpalieHuu ¢ TOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;

¢ OCYIIECTBISITH  OTOOp UCTOYHMKOB wuH(popmanmu B HHTepHeTe B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITUXCS
3HaHUW © TYyTéM CpPaBHEGHUS PA3IMYHBIX HCTOYHUKOB BBIJCIIATH
UHPOPMAIIHIO, KOTOpas SBISIETCS MPOTHBOPEUYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TIPW BBITIOJHEHUN YUYEOHBIX 3aJaHU HAyIHO--TIOMYJISIPHYIO
auTepatypy  (pU3MYecKoro - coAepaHWs, CIPaBOYHBIE MaTepHAIIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMi KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPAaTKHE MHUCHhMEHHBIE W YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMauU (PU3NIECKOTO COACPKAHUS, B TOM
qucie MyOMUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3yibTaTax MPOCKTOB
WIN Y4eOHBIX HCCIEJIOBaHWH, MpPH H3TOM TPaMOTHO HCIIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUUIEHUE ITPE3EHTALIAEH;

eTIPY BBIMOJHEHUU YYEOHBIX TPOEKTOB M WCCIEAOBAHWHN paclpenemsiTh
00S13aHHOCTH B TpPyNI€ B COOTBETCTBUU C MOCTABJICHHBIMU 3aJladyaMH,
CIEAUTh 32 BBINOJHEHUEM IUIAaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIAJl B  JCITCIBHOCTh  TPYNIBI,  BHICTPAWBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUIA:

* ICIIOJIB30BATh IMOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIICHHBIM W HEHACHIIIEHHBIM TMap, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS OSHEpPrus, TEIJIOBOM [IBUTATElb,
AJIIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsll, ANEKTPUUYECKOE IMOJIE, TPOBOIHUKU
U IUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;

e pa3vyaTh SBJIECHUA (TEIJIOBOE pACUIMPEHHE M C)KaTue, TeIulolepenaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAIMJUIAPHBIE SIBJICHUS, UCIAPEHHUE,
KOHJIEHCAIUsl, IUIaBJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHKE), KHUIICHUE,
TeruIonepegaya (TEeTIONpPOBOHOCTb, KOHBEKIIUS, U3ITy4YEHHUE),
AIIEKTpU3aLMs TEJ, B3aUMOJIECUCTBUE 3apAI0OB, AEHUCTBHUS DJIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS UHAYKIIHUS)
[0 OIMCAHUI0O MX XapaKTEPHbIX CBOWCTB K HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

e DACIlO3HABATh  MPOSBJICHHE  U3YYCHHBIX  (PU3WYECKUX  SABJICHUA B
OKpYXKaloleM MHpe, B TOM 4YHCIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MIOBEPXHOCTHOE HATSHDKEHWE M KaNWJULIPHBIE SIBJIICHHS B IPUPOJE,
KpUCTAJUIbI B mpupoxae, usznydeHue CoJiHIIA, 3aMEpP3aHUE BOJIOEMOB,
Mopckue 6pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, DJICKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JUIS JKM3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (HU3NUECKUX
SIBIICHUI;

* ONIUCHIBATh M3YUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, HCIIONb3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIUIOThI, YJEJbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTA
IUIaBJICHUS, YJleJbHAsg TeIioTa NapooOpa3oBaHUs, ylelbHAas TEIioTa
CrOpaHMs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO [EHCTBUS TEIUIOBOU



MAaIIMHbI, OTHOCHUTEJbHAs BJIAXKHOCTh BO3AyXa, JSJCKTPUUECKUU 3apsf,
CHJIa TOKa, DJIEKTPUYECKOE HAMpsKEHHE, COMPOTUBICHHE MPOBOJHMKA,
yIeabHOE  CONpPOTHBICHHWE  BemlecTBa, paboTta U MOIIHOCTh
DJIEKTPUYECKOTO  TOKa), IpU ONMCAHMM MPaBWIbHO  TPAKTOBATH
(u3MYECKUN CMBICI HCIIOJIB3YEMBIX BEJIMYHMH, O0O3HAUEHUS U €IUHULIBI
¢uznyecKux BENMYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE JaHHYIO
$u3NYECKyI0 BEIUWYMHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

e XapaKTepU30BaTh CBOMCTBA Te€d, (PU3MUECKUE SBJIECHUS M IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOW TEOpHUH
CTPOCHHS BEIIECTBA, MPHUHIIMII CYNEPIO3UIUU MO (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 171 yJacTKa LENu, 3aKOH
Jbkoyns—JleHna, 3aKkOH COXpaHEHHUs DSHEPrUM, IpU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKCHIBATh €r0 MATEMaTHYECKOE
BBIpXECHHE;

¢ 00BSICHATH (PU3MUECKHE MPOLECcChl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOrHYECKUX
IIaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBONCTBA (DU3MYECKUX SIBJICHUM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THbIC 3a/1a4u B 2—3 AEWCTBUA, UCIIOIBb3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (DU3NYECKUE BEIMYMHBL: HAa OCHOBE AaHAJINW3a YCIIOBUSA
3aJ1a4M 3alUChIBaTh KPATKOE YCIIOBUE, BBISABIATh HEJOCTATOK JAHHBIX IS
pelIeHns 3aJauM, BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIs €€
pellieHusi, MPOBOJIUTh PacUYEThl M CPAaBHUBATH IIOJYyYEHHOE 3HAYCHUE
(bu3nYECKOM BETMYNHBI C U3BECTHBIMU JAHHBIMU;

e pacmo3HaBaThb IPOOJIEMBbI, KOTOpPBIE MOYKHO pELIUTh MpPU MOMOUIU
(u3NYECKUX METO/OB, MCIOJb3Ysl ONUCAHHE HCCIEIOBAHUS, BBIIEIATH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSJIKA
IIPOBEJICHUS UCCIIEA0BAHNUS, AETIaTh BBIBOIBL;

e IPOBOJUTH OTBITHI 10 HAOIIOIEHUIO (PU3NUECKUX SABICHUN WIH (PU3NUECKUX
CBOMCTB TeJ (KaNWUISIPHBIE SBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3/1yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HAaIpEBaHUS
Py U3JyYEHUU OT IBETa HM3Tydarouied (MOrjollaroeid) TOBEPXHOCTH,
CKOPOCTh HCIApEeHHs] BOJABI OT TEMIEPATyphbl XKUAKOCTU M IUIOMIANU €€
IOBEPXHOCTH, JJIEKTpU3aLMs Tl M B3aMMOJICHCTBHE AIIEKTPUUYECKUX
3aps70B, B3aUMOJICHCTBUE IIOCTOSIHHBIX MAarHWTOB, BU3yaJIU3aLMs
MarHUTHBIX [0JIEH IOCTOSTHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO I10JISI HA
MPOBOJJHUK C  TOKOM, CBOWCTBA  JJIEKTPOMAarHuTa,  CBOWCTBA



AJIEKTPOJBUTATENS TIOCTOSHHOTO TOKa): (OPMYIHPOBATH MPOBEPSCMBIE
IPEIOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy/I0BaHMUS,
OTIMCHIBATh XOJ OMBITa U (POPMYIIUPOBATEH BEIBOJIBI;

e BBITOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIHHONU BIAKHOCTH
BO3/lyXa, CWUJIBI TOKA, HAMNPSXKEHUS C MCHOJIb30BAHHEM aHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3NYECKUX BEJIWYWH, CPAaBHUBATH PE3yJIbTATHI
MU3MEPEHUI ¢ yIETOM 33aJIaHHON aOCOTIOTHON NOTPENTHOCTH;

e IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DU3MYECKON BEIMYMHBI OT
JPYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COTNPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUJIMHBI, IJIOIMIAIX MONEePEeYHOTO
CEUEHUS U YAECIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UIYIIero 4epe3 IMPOBOAHUK, OT HANPSXKEHUST Ha POBOJHUKE,
UCCJIEIOBAHME TIOCJIEOBATEIBHOTO U  MapajlIeNbHOTO  COEAUHEHUMN
IIPOBOJIHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHsI, CIEAys NPEIIOKCHHOMY IUIaHy, (hpuUKCHpoBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUIl M TpapuKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEOBAHMUS;

e IPOBOJINTh KOCBEHHbIE UW3MEpEHUs (U3NYECKUX BeNMYUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBA, COMNPOTUBICHUE MPOBOJAHMKA, padoTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): TJIAaHUPOBATh W3MEPEHHs, COOUpaTh
HKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHOW MHCTPYKIHH, U
BBIYHCIIATh 3HAUEHHUE BEJIMUUHBI;

e COONIOAATH MpaBUja TEXHUKU O€30MaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX ONUcaHus (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETYMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIIbHbBIE
pUOOPHI, HATPEBATEIBHBIC ICKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
NPEAOXPAHUTEIIN, IEKTPOMATHUT, 3JIEKTPOJBUTATENIb TIOCTOSIHHOTO TOKA),
UCIIOJIB3YysI 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUW M HEOOXOIUMBIC
dbu3nuecKue 3aKOHOMEPHOCTH;

e paCIlO3HABAaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIIbHbBIC
npuboOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
Henen ¢ mociueAoBaTesIbHbIM U MapajiyIeNIbHbIM COSUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX LIeTeH;



e IPUBOJIUTH MPUMEPHI (HAXOJUTh HHPOPMAIUIO O IPUMEPAX ) MPAKTUYECKOTO
UCIONB30BaHUsl (U3NYECKUX 3HAHWA B TIOBCEIHEBHOM >KM3HU MJIA
oOecrieueHuss 0e30macHOCTH Tpu  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH Cpe/ie;

¢ OCYIIECTBIISITH  MOUCK HWHPOpMAnuu  (PU3NYECKOTO  COACpNKAHHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUSA
JOTOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH  HMH(OpMaIuio, KOTOpas
SBJISIETCA IPOTHUBOPEUMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

* ICIIOJIb30BaTh NPH BBHIOJHEHUH YYEOHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MYEecKOoro - coAepXaHHs, CIpPaBOYHbIE MaTepHAaIbI,
pecypcbl cetd VIHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

¢CO37aBaTh COOCTBEHHbIE IUCHMEHHbIE W KpAaTKHE YCTHBIE COOOIICHHMS,
0000mIast wHpOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJlep)KaHus, B TOM YHCIE MYyOJUYHO TPEACTABISATh PeE3yJIbTaThl
POEKTHOM WJIM KCCIEeN0BATENbCKON AEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCMOJIb30BAaTh M3YYCHHBI TMOHATUHHBIA anmapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIICHUE MTPE3CHTALUEH;

e[IPM BBHINOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUNA (PU3UUYECKUX
IPOLIECCOB paclpeeNiaiTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3a7ladyaMHU, CJIECJUTh 32 BBHIMOJIHEHUEM IIJIaHa JACUCTBUH U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
JesITeIbHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aMOJEHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peiiaTb KOH(PIUKTHI.

K koHiy oOyuenus B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00YUAIOMIMXCS YMEHUA:

¢ ICIIONIb30BaTh  MOHATHS: CHUCTeMa OTcu€ra, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Aedopmarius
(ynmpyrasi, IMjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPJOTO Telsla, paBHOBECHE, MEXaHUYECKUE KoJeOaHHs U
BOJIHBI, 3BYK, HMH(Pa3BYK U YJIbTPA3BYK, 3JEKTPOMArHUTHbHIC BOJIHBI,
IIKaNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPHl UCIYCKAHUS W TOTJIOUICHHUS, anb(a-, 0eTa- 1 raMMa-u3IydeHus,
U30TOIIBI, SIIEPHAsI DHEPTETUKA;

epa3nuyaTh SBICHUS (pPaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
IBIDKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE MABIKEHHE, CBOOOJIHOE
naJicHue TeJ, PABHOMEPHOE JIBHKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAaKTUBHOE IBIKCHUE, KOJIeOATEIhHOE ABMKEHHE (3aTyXaromiue u
BBIHYKJICHHBIE KOJeOaHUs), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PpAaCIpOCTPAaHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKEHUE OEJIoro cBeTa B
CHEKTp M CJOXXKEHHE CHEKTpPaJbHBIX IIBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
U3ITYYeHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

e paClioO3HaBaTh  MPOSBICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUH B
OKpy»KaromeMm Mupe (B TOM uuciae (U3MUECKUE SBJICHUS B MPUPOJIE:
MPWINBHI M OTJIUBBI, ABKEHNE T1aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAMHU, 3XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOTO HW3IIYyYCHHM, €CTECTBCHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
IPUPOIHBIX MHHEPAJIOB, JEUCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (PU3NUECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3MUECKHE SBICHUS, WCIIONB3YS
dbu3nyeckue BeNUYUHBI (CpelHssl U MIHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC Tela, HUMIIYJIbC Tela, HMMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, NOTCHIMAIbHAS DHEPTUs Tena,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHU4ecKas >SHeprus,
NIEPUOJT U YacTOTa KOJICOAHUH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMJICHUS CPEAbl), IPU OMTUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HauEHUA W EAUHMIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHUH;

e XapaKTEPU30BaTh CBOWCTBA TeN, (U3MYECKHUE SBICHUS U TPOIIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUII OTHOCUTENbHOCTH [anuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO UHCET



P SIICPHBIX PEaKIUAX, TMPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITUCHIBATh €T0 MATEMATHIECKOE BHIPAKEHNUE;

¢ O0BSCHATH (PU3WYECKHE TPOIECCHl W CBOWCTBA TEJI, B TOM YHUCIE W B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISIBISAThH
NPUYUHHO--CJIEICTBEHHbIE  CBS3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3yYECHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB WUJTM 3aKOHOMEPHOCTEHH;

e pelIaTh pacy€THhIC 3a7a4M (OMHUpaIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIME (DU3NUYECKUE BEIUYUHBI:
HAa OCHOBE aHallu3a YCJIOBHUS 3a/layd 3alMChbIBATh KPAaTKOE YCJIOBHE,
BBISIBIISITh HEIOCTAIONINE WM M30BITOYHBIC JTAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOIUMBIE JJISI PEIICHUS, TPOBOUTH PACUETHI U OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS (PU3HUECKON BEIMYUHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pEUIUTh MpU TOMOIIU
(bU3UMYEeCKUX METOJOB, HCIOIB3YS OMHCAHUE WCCICIOBAHUSA, BBHIIACISATH
POBEPSIEMOE TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTh TOPSIKA
MPOBEICHUS]  WCCJICNOBAaHMsI, JElaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUHN U OIBITOB;

e IPOBOJIUTDH OMbBITHI IO HAOJIIOJACHUIO (DU3NUYECKUX SBJICHUNA WM PU3NYECKHUX
CBOICTB Ten (M3ydeHHE BTOpOro 3akoHa Hpl0TOHa, 3aKOHA COXpaHEHUS
OHEPTUHU, 3aBUCHUMOCTh IEpUOAa KoJIeOaHWN TPYXKUHHOTO MasTHUKA OT
MacChl Ipy3a M *KECTKOCTU MPYXUHBI U HE3aBUCUMOCTH OT aMILIUTYIbI
MajblX  KoJeOaHWM,  MPSAMOJMHEHHOE  pacHpoCTpaHEHUE  CBETa,
pasniokeHre 0enoro cBeTa B CHEKTP, U3yUYE€HHUE CBOMCTB M300pa’KeHUS B
IJIOCKOM 3€pKajie U CBOMCTB M300pakKeHHUsl TpeaMera B coOuparomieit
JWH3e, HAOIOJEHNE CIUIONIHBIX W JUHEHYATBIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o00OpyIOBaHUs, OMNHCHIBATHL XOJ  ONBITA U  €ro  Pe3yJbTaThl,
(bopMyITHpPOBATh BHIBOIHI,

o IPOBOJINTH TPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX H3MEPEHUMN, OTMpeaesss
CpemHee 3HaueHUE U3MEPsIeMON BenW4YUHBI ((POKYCHOE pacCTOsSHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTEILHOTO TIPHOOpa);

e IPOBOJNTHh HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BETWYMH C
WCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUH (3aBHCHUMOCTh MYTH OT BPEMEHU
Ipy PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyajJbHOM CKOpOCTH, mepuoia
KOJIeOaHU MaTeMaTH4yeCKOro MAasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaK€HUs CBETa OT yIJia MaJIeHUs U YIJia MPeJoOMIIeHHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpAaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3nYecKuX BETWYMH B BUJIEC TaONHIl U TpaduKOB, IETIaTh BBIBOIBLI IO
pe3yapTaTaM MCCIeA0BaAHNUS;

¢ IPOBOJIUTH KOCBEHHBIE HW3MEpEHUs (PUINYSCKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tella TMpH PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHUE CBOOOIHOTO MajieHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHHUSI CKOJBKEHMs, MeXaHH4eckas pabdoTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKOro W TPY)KHHHOTO MAasTHHKOB,
ONTHUYECKas CWiIa CcoOWparomiei JHWH3bI, PATAOAKTHUBHBIA  (HOH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBIMOJHATh U3MEPEHUS, CIEAys MPEII0KECHHON MHCTPYKIIMH, BBIYUCIATD
3HAa4YCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYECHHBIE PE3YNIbTaThl C YYETOM
3aJJaHHOM MOTPEITHOCTH U3MEPEHUH;

e COOITIO/IATH TIPaBWJIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1ab0paTOpHBIM
obopynoBaHuEM;

epa3nMyYaTh OCHOBHBIE TMPU3HAKK U3YYECHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, Jyd4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IpPa;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS HM3YyYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIHE:
CIUJOMETp, NaTYMKH TIOJIOKECHHUS, PACCTOSHUA WM YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl W CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHX MPOIECCOB
OpU PEIICHUU Y4eOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEMbl IIf
MOCTPOCHUS N300paXEHH B IJIOCKOM 3€pKajie U cOOMparoiei TuH3e;

e IPUBOJIUTH MPUMEPHI (HAXOJUTh HHPOPMAIUIO O IPUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHON JKWU3HU IS
obecrieyeHuss 0O€30MacCHOCTU TIpU  OOpalieHuu ¢ TOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;

¢ OCYIIECTBIISITH  MOUCK  WHPOpMAuu  (PU3NYECKOTO  COACpNKAHHS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYSI TOMCKOBBINA 3alpoc, HAXOAUTh
MyTH OTPEJEeNICHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMN Ha OCHOBE
UMEIOUINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB,;



* ICTIOJIB30BATh MPHU BBIMOJHEHUN Y4YEOHBIX 3aJaHU HAayYHO--TIOMYJISPHYIO
aUTepaTypy (pHU3MUYECKOro  COoAepXkKaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypcbl cety HTEpHET, BllageTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHbBIE U YCTHBIE COOOIIECHHUS HA OCHOBE
uHbOpMaAIlMK U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOIMYHO TMPEACTABIATh PE3yIbTaThl IPOEKTHOM MM HCCIEI0BATENbCKON
NEATEIbBHOCTH, IPU 3TOM TPaMOTHO  MCIIOJIb30BAThb  W3yYCHHBIN
NOHATUUHBIN anmapar u3yyaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUIGHUE TMpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayauTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Koutpoabnbie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuoreka [IOK
1.1 o - 2
HISHKA = HAYKA O HpHpOIe https://m.edsoo.ru/7€416194
but6mmorekxa [JOK
1.2 o 2 1
HBHHACCKHE BETIHAHMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 buomorera [JOK
' v A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHUH BelleCTBA
but6mmorekxa [JOK
2.1 1
Crpoenne pemectsa https://m.edsoo0.ru/7f416194
29 JIBr>keHue M B3aUMOJICVCTBHAE YaCTHI] 5 1 bubnuorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [JOK
2.3 A 2
TPCTATHRIC COCTORHMA BEECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMOo/IeiicTBHE TeJl
but6mmorekxa [IOK
A M
3 CXAHITICCROC ABIDKCEHHC 3 https://m.edsoo.ru/7f416194
3.2 Wuepus, Mmacca, IIIOTHOCTh 4 1 but6mmorekxa [JOK




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

bubmuoreka [IOK

33 Cuna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 JaBnenue. llepenaya naBineHus: TBEPAbIMU 3 bubnmoreka [JOK
’ TeJlaMM, )KUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2 JlaBiere xukocTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 ATmochepHoe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U T'a3a HA OTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea 5. Pabora u MOIHOCTB. JHEPrust
bubmuoreka [IOK
. 1
>1 Pabora n momHoCTS 3 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 Hpocrere mexanm3mb! > ! https://m.edso0o.ru/7f416194
bubnunoreka LIOK
>3 Mexaneckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KVIACC

KosnyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcebl
Paspnen 1. TenuioBble siB1eHUS
1.1 CrpoeHnue u CBOMCTBA BELIECTBA 7 bubmmorexa LOK
) p B https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKkue M MATHUTHBIE SIBJICHHSA
)1 DJIEeKTpUYECKHE 3apsabl. 3apsyKEHHBIE TEJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 ITOoCTOSAHHBIN JIEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bubmuoreka [IOK
23 M 6 1 1.5
AUHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 C) 4
FICKTPOMATHHTHA HHAYIKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Kounrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJIeHUs
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [IOK
' ONKYCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B3aumoneiictBue te 20 1 3
HMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpareHi https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pazgen 2. Mexannueckue KoJae0aHusi M BOJTHbI
bubmuoreka [IOK
2.1 Mexannueckue Koyieoa 7 3
RATMACCKHC ROACOAIA https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
2.2 Mexanuyeckue BO .3 8 1 3
RATIACCKAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DJIEKTPOMAarHuTHOE MOJE U 6 ) bubnmorexa [JOK
’ 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paszgen 4. CBeToBbIe AABJICHUS
4.1 3aKoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41ada6

bubmnoreka [IOK
4.2 JIuH3bl 1 onTHYECcKuEe TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [JOK
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pasznen 5. KBaHTOBBIE sIBJIeHUSI
but6mmoreka [JOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [JOK
32 CTpoerne aTomMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
. s 1
5.3 JIEpHBIE pEaKUn 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Paszgea 6. [loBTopuTE1bH0-00001IAOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIeHUE CONEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4yacoB JIeKTPOHHbIE
Ne aTra u@poBbIe
n/n Tewa ypoxa Bcero Kourposeupie  Tpakriteckue ilsyqeﬂml :)Iﬁ[()l)aI;OBaTeJIbele
padoThI padoThI pecypenr
| ®du3uKka — HayKa O PUPOJIE. |
SIBnenus npupoabl
2 ®usnyecKue BICHUs 1
3 duznyuecKkue BEIUYUHBI U UX 1
U3MepeHue
Ypoxk-uccienoanue "M3mepenue
4 TEeMIIepaTypbl IPU MOMOIIU | |
KHUJKOCTHOTO TEPMOMETpA U JaT4nKa
TeMIeparypbl"”
Metoasl Hay4HOTO TO3HAHMUSL.
bubmuoreka [IOK

5 Onucanne pU3NIECKUX SBICHUN C 1

N https://m.edsoo.ru/ff09f72a
IIOMOIIBIO MOACIEH

VYpok-uccnenosanue "l[IpoBepka
THITOTE3bI: JaJbHOCTH MOJIETA MIAPHKA,

6 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIIie, YeM OOJIbIIIe BBICOTA ITycKa"
Crpoenue BemiecTBa. ONBITHI,
7 OKa3bIBAIOIINAE JUCKPETHOE 1 bubmorexa HOK
i BIBAIOIIUE U TH
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIECTBA
bubmuorexa [IOK
8 JIBH>KEHME YacTUI] BEllleCTBa 1

https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHS BEILIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
1 BojibI. O000IIIEHHE 10 pa3aeTy bubmuoreka [JOK
«IIepBoHauanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUH BEILIECTBA»
Mexanudeckoe IBHUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa [IOK
https://m.edsoo.ru/ff0a05¢6
TIBIKEHUE
bubmuoreka [IOK
13 CKopocTe. EMHHIb CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHM ABUKEHUS Bubmorexa HOK
https://m.edsoo.ru/ff0a0ac4
15 WNuepunsa. Macca — mepa bubnmoreka [JOK
UHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [TInoTHOCTH BemecTBa. Pacuer mMacchl bubmuoreka [IOK
1 00beMa Tejia 10 ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue
TUIOTHOCTH TBEPIOTO TEIa
18 Pemenue 3amau mo teme "I1noTHOCTH bubmuorexa [IOK
BemiecTBa" https://m.edsoo.ru/ff0al23c¢c
Cuia Kak XapakTepucTUKa
19 B3aumoieictus Ten. Cumna
ynpyroctu. 3akoH ['yka
20 JlaGopatopnas pabora «3yueHue

3aBUCHUMOCTHU PACTAKCHUA




(nedopmanun) NpyUHBI OT
MPUITOKEHHON CHJIBI»

21 SIBnenue taroreund. Cuiia TSHKECTH
CBS3b MEXIY CUJIOH TSKECTH U
2 . HyB Pewwemie bubnmorexa [JOK
Maccoii Tena. Bec tema. Pemenn
" https://m.edsoo.ru/ff0al778
3aza4 mo teMme "Cuia TSHKecTH
Cuna TsKeCTH Ha IPYTUX IUIaHeTax. bubmuorexa [JOK
23
DuU3NYECKUE XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bubmuoreka [IOK
24 WNsmepenne cuin. JluHaMOMET
p A p https://m.edsoo.ru/ff0al8cc
bubmuoreka [IOK
25 Bec Tema. HeBecoMmocTb
https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHJI, HallpaBJIEHHBIX
26 . v . P bubmuorexa [IOK
110 OJHOH IPSIMOH.
A o P https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOIIIAs CHIT
27 Pemenue 3amau mo teme
"PaBHoneiicTByromas cui"
Cuna tpenus u e€ Buasl. TpeHue B bubmuoreka [JOK
28
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
3aBUCUMOCTH CHJIBI TPEHUS
9 P . bubnmoreka [JOK
CKOJILKEHHUS OT CHJIBI JABIEHUS U
a https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAIOITUXCS
MOBEPXHOCTEM»
30 Pemrenue 3amau Ha onpeneneHue
PaBHOJICMCTBYIONICH CUIIBI
31 Pemenue 3anau o remam: «Bec bubmuoreka [JOK

tenay, «I'padpudeckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0




cuny, «Cunbly, «PaBHoaeicTByoIIas
CHII»

Konrponsnas pabora o remam:
«MexaHuueckoe JBIKeHUe», «Macca,

32 ILIOTHOCTHY, «Bec Temay,
«['padmueckoe n300pakeHUE CUI,
«Cunsr»
Jasnenne. CriocoObl yMEHBIIICHUS U bu6muoreka [JOK
33
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHue raza. 3aBUCUMOCTb
34 aBJIeHUs ra3a oT 00bEMa bubmmorexa [TOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIepaTyphbl
Ilepenaua maBneHUS TBEPABIMU
35 TCJII;I\?I/I mi KOCTSIMH 1 Ir)::iISaMI/I bubmorexa LOK
> UL ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
36 JlaBneHue B KUIAKOCTH U Taze, bubnmoreka [JOK
BBI3BAHHOE JICUCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau mo teme «Jlapnexue B bubmuoreka [JOK
JKUIKOCTH U Ta3e. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
but6mmorekxa [JOK
38 Coo0
OODIHAIOTHECA COCY LT https://m.edsoo.ru/ff0a2970
39 I'unpaBiudueckuil mpecce bubmmorera [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
JKUJIKOCTHBIM Hacoc
A1 ATMocdepa 3eMIu U IPUIHUHBI €€ bubnmoreka [JOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmMochepHoe bubmuotexa [JOK




JaBJIeHUE

https://m.edsoo.ru/ff0a2b5a

W3mepenune atmochepHOTO 1aBJICHUS.

but6mmoreka [JOK

43 Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIABJICHUSI OT BBICOTHI HaJl YPOBHEM buGnuorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubmuorexa [JOK
JTABJICHHUE HA PA3JUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amgau o reme "
AtmoctepHoe naBieHue"
JleiicTBUE )KUIKOCTH U Ta3a Ha
47 MOrPY>KEHHOE B HUX TEJIO. Bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «Onpenenenue
43 BBITAJIKUBAIOILECH CHIIBI, bubmuoreka [IOK
JEWCTBYIOILIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnas paboTa 1mo Teme
49 «MccnenoBanue 3aBUCHMOCTH Beca bubmuoreka [IOK
TeJa B BOJE OT 00bEMa MOTpyKEHHOMN https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEa»
bubmuorexa [IOK
30 Hnasanme rex https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabota
51 "KoncTpynpoBaHue apeoMeTpa Wi
KOHCTPYHPOBaHUE JIOAKU U
omnpezaeseHue e€ rpy30noabEMHOCTH"
52 Pemenue 3anau no remam: «IlnaBanue bubnmoreka [JOK




cynoB. BoznyxomaBaHuey,
«/laBieHue TBEpABIX TN, KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponbHast pabora o Teme

53 «/laBneHune TBEPABIX TE, KUIKOCTEU

Y Ta30B»
but6mmorekxa [JOK

>4 Mexarmeckas padora https://m.edsoo.ru/ff0a3f82

bubmuoreka [IOK

33 MorHoCT. EANHALE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOI1 IpU 1
noabéMe o jectauie"

57 IIpoctsie MexaHu3Mmel. Peryar.

PaBHOBecue cun Ha peruare
Poruaru B TexHuke, OBITY U IPUPO/IE.

58 JlaboparopHnast pabota 0.5 bu6nuoreka [JOK
«MccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peraara»

59 Pewenne 3apau o reme «YcnoBus bubnmoreka [JOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddutnmenT noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabora

60 . 0.5
«M3mepenne KI1/] HaknoHHOM
MJIOCKOCTH

61 Pemenue 3amad o reme "Pabora, bubmuoreka [JOK
MottHoctb, KIT/1" https://m.edsoo.ru/ff0a4c48

62 MexaHuyeckasi SHEPTHSL. bubnuoreka [JOK




Kunernueckasi 1 noTeHIIManbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"IKCIEPUMEHTAIBHOE OTPEICIICHUE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHIMATBLHON SHEPTUH MPU
CKaTBIBAHUH TeJa IO HAKJIOHHOU
MJI0OCKOCTH"

65

Kontponbhas padoTa nmo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

66

PeseprubIil ypok. PaGora ¢ Tekctamu
o TeMe "MexaHnueckoe IBIkeHue"

bubmuoreka [IOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHeIit ypok. Pabora ¢ TekcTamu
1o TeMe "JlaBiaeHue TBEPABIX TEN,
KHUAKOCTEN U ra3oB”

but6mmorekxa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PeseprubIil ypok. PaGora ¢ Tekcramu
o Teme "PaboTta. MOmIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12




8 KVIACC

KoJsun4yecTBo 4acos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kounrpoabnsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubamorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTrO, JKUIKOTO U | bu6nuoreka [IOK
ra3000pa3HOro COCTOSHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPJIOTO,
4 KHUJKOTO U ra3000pa3HOr0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopdHsbie Tena 1 Bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaWJUIIPHOCTb. 1 bu6nuoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTue 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpATypPhI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacTHIL
9 Buytpennss sHeprus. CriocoOsl 1 bubmuotexa [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 bubmuotexa [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "IIpakruyeckoe
HCIOJIb30BaHUE TEIUIOBBIX CBOICTB
BEIIECTB U MAaTEpUAJIOB B LIETAX

bubmuorexa [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "

12 KomuuectBo Teminotel. Y aenpHas bubmuoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIJIOBOTO OajlaHca. bu6nuorexa [JOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnast pabota

14 "Uccnenoranue sBiICHUS bubmuoreka [JOK
TeI1I000MeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BoabI"
Pacuer konmuecTBa TEIIIOTHI,

15 HEOOXOMMOTO JJISI HarpeBaHus Teja
Y BBIIEISIEMOT0 UM IIPH OXJIAXKICHUU

16 JlaGopatopHnas pabora "Onpenenenue bubmuorexa [JOK
yAEJIbHOU TEIJI0EMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIuMBa. Y IebHas TEIoTa bu6muoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBieHue 1 OTBEpIEBAHUE

18 KPUCTAJUTMYECKUX IT)e:n VYnenbHas bubmmorexa LOK

P A https://m.edsoo.ru/ff0a71d2

TEeII0Ta TUIaBJICHUS

19 JlaGopatopHnas pabora "Onpenenenue bubmuotexa [JOK
YAEIbHOW TETUIOTHI TIJIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

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

21 Kuneunwne. Y aenpHas Temiora but6mmoreka [JOK




napooOpa3oBaHUs U KOHICHCAIIHH.
3aBHCHUMOCTB TEMITEPATYPBI KATICHHSI
0T aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnaocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOW BJIAKHOCTH BO31yXxa"

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

23

Pemenwe 3a1a4y Ha onpeeiieHne
BJIQKHOCTH BO3yXa

24

[TpuHIUTIBI pabOTHI TETIIIOBBIX
neurateneii. [TapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KII/I TermoBoro nBuraTes.
TemnoBbIie IBUTATETH U 3aITUTa
OKpY>Karolle cpebl

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

26

3aKOH COXpaHEHMsS U IIPEBPALLECHUS
OHCPIUU B TCIJIOBLIX IMPOLIECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TenaoBhIe IBICHUS.
N3meneHue arperaTHeIX COCTOSHUM
BenecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

Kontponbnas padoTa nmo teme
"Tennossle sABneHus. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tein. [[Ba poaa
AIEKTPUIECKUX 3aPsI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJl UHAYKIUEW U IPU
COMPUKOCHOBEHUU"




B3anMozeincTBre 3apsyKeHHBIX TEIL

bubmuoreka [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.

0 HarnpsiykeHHOCTB DJIEKTPUYECKOro bu6nuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
JIIEKTPUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsiaoB.

33 OnemeHTapHbli 3apsan. CTpoeHue
aToMa

14 [IpoBOIHUKYM U AMDIIEKTPUKHU. 3aKOH bubnmoreka [JOK
COXpAaHEHMs DIEKTPUIECKOro 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha npuMeHEHUE bubnmoreka [JOK
CBOMCTB AJIEKTPUUECKHUX 3apsiOB https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUHN TOK, YCIIOBUS €TI0

36 cyiiecTBoBaHus. McTouHuKM bubmmorera [IOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIerCTBUA DIIEKTPUYECKOTO TOKA Bubmrorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccinenoanue "JleiictBue

38 AJIEKTPUYECKOTO T0JIsI Ha IPOBOJAHUKH 1
U JUAJIEKTPUKU"

19 DJIEKTPUYECKUH TOK B METasuiax, bu6nuoreka [JOK
JKHUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuuecKkas Henb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas pabora

41 "N3mepeHue 1 peryliupoBaHue CUIIbI 0.5 Brbmrorexa LIOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMIPSIKEHHE.
BoasT™metp. JTaboparopnas pabota

bubmuorexa [IOK

42 "U3MepeHue u peryIupoBaHue 0-5 https://m.edsoo.ru/ff0a9e14
HarnpsKkeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTta "3aBUCHUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bu6muoreka [JOK
IPOBOJIHUKA OT €ro JJIUHBI, ILIOMIa N https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYeHUsl U MaTepuana"
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 7151 ygacTka Bubmorexa HOK

https://m.edsoo.ru/ff0aa44a

enu
JlaboparopHnast pabota
"HccaenqoBaHye 3aBUCUMOCTU CYIIEI

46 TOKa, UAYILEro Yepe3 pe3ucTop, OT 1 Bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIICHUS PE3UCTOPA U
HarpspKEeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

43 IIpaBWJIa CIIOKEHMSI HANIPSDKEHUH TTPU 1 bubmuotexa [JOK
MOCJIEAOBATEIILHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopuas padota "IIpoBepka

49 MpaBujIa AJis CUJIbI TOKA MPU 1 bubmuoreka [IOK

napajjicJibHOM COCANHCHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHEeHUE

50 3axoHa OMa U1 pa3IudaHoro buGnuorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO bu6muoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHast paborta "Onpenenenue
52 a00TBI U MOIIHOCTH JJIEKTPUUECKOTO bubnnorexa LOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTpUYECKUE LIENTU Y OTPEOUTENN
53 3neKTTqueCI<0171 SHEPIUU B T61I)>IT buGnuorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "DJIEKTPUUECKUE 3apsibl.
54 3apsoKeHHEBIE Tena U UX buGnuorexa LIOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3anMoaencTBud. [10CTOSTHHBII
AJIEKTPUYECKUM TOK"
KonrtponsHas pabora o Teme
"DJIeKTpHUUECKUE 3apsabl.
55 3a SI)KTGI;IHBIG Tena I/IpI/IX buGnuorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3anMoaercTBud. [10CTOTHHBIH
AJIEKTPUYECKUM TOK"
56 ITocTosIHHEBIE MATHUTEL, UX
B3alMOJEICTBHE
VYpok-uccnenosanue "N3yuenue bu6nuoreka [JOK
57 . "
T0JIEN MTOCTOSIHHBIX MarHuToOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1ojie. MarHuTHOE I10J1€
but6mmoreka [JOK
58 3eMiId U €ro 3HaUeHuE UIA )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmneIT OpcTrena. MaruuTHoe nose
JIEKTPUUECKOro Toka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMmeHeHne HIMEKTPOMArHuTOB B
texHuke. JlaboparopHas pabota
"N3y4yeHue neicTBUS MarHUTHOTO
OJIs1 HAa MPOBOJIHUK C TOKOM"

0.5

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

61

3JI€KTpOI[BI/II‘aTCHB IIOCTOSAHHOT'O
ToKa. Mcronp30Banue
BHGKTpOI[BI/IFaTGJIQI\;Iv B TCXHHUYCCKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoncTpynpoBaHue u u3ydeHue
paboTHI AJIeKTpoABUTATENS "

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

62

Omnbitel @apasest. 3akoH
3JIEKTPOMArHUTHON MHIYKLIVH.
[IpaBuno Jlenna

63

OnextporerepaTop. CriocoObl
MOJTyYCHHUS HJIEKTPHUUECKOW IHEPTUH.
DneKTpOCTaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHUE U
Mar"HuTHbIE SBieHus"

65

Kontponbnas padoTa nmo teme
"DJeKTpUUEeCKUE U MarHUTHbBIE
siBJIeHUs"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PeseprubIil ypok. PaGora ¢ Tekcramu

but6mmoreka [JOK




o teme "TemnoBsie sBiaeHus"

https://m.edsoo.ru/ff0acc5e

PeseprubIil ypok. PaGora ¢ Tekcramu

67 10 TEME "HOCTVOHHH'IVJII\/'I 1 E;Ifi/ljr?f:;i)grou/lﬁfoacdw
AIEKTPUUYECKUN TOK
68 PeseprubIil ypok. PaGora ¢ Tekcramu |
mo Teme "MarauTHbIe SIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOI'PAMME




9 KJIACC

KoJsun4yecTBo yacos JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoabusie — Ipaxkrueckue fa[:;:ennﬂ :)lg[()l:ll:():}:feﬂbﬂble
padoThI padoTsbI pecypen

| MexaHudeckoe OBU)KEHUE. |
MarepuanbHasg Touka

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYECKOI'0 JABUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMoMHETHOE

4 nBrokeHue. CpenHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O IBHKEHHUSI. 1
I'padux ckopoct
Jlabopartopnast pabota "Onpenenenue

7 YCKOpEHHUsI Tea npu 1 ) bubnnorexka HOK
PaBHOYCKOPEHHOM JBHXKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TI0CKOCTH"

g CBoOonaHoe nmagenue teir. OIbITH |
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TIO | bubmmoreka [JOK
okpyxxHocTH. [lepuon u yactora https://m.edsoo.ru/ff0ael76




oOparienus. JIuneiinas u yriosas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 [IepBe1it 3akoH HproTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHopelicTByromas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwnii 3akon HproToHa. bubnnorexa HOK
Cynepriozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bu6muoreka [IOK
3aKk0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuna ynpyrocti. 3axow ['yka https://m.edsoj)_.lm/faneca2
16 Pemenue 3amgau no reme «Cuiia
YOPYTOCTH»
17 Jlaboparopuas pabota «OnpeneneHue bubnnorexka HOK
JKECTKOCTH IPYKUHEBD) https://m.edsoo.ru/ff0ace28
bubnnorexka HOK
18 Cuna Tpenus https://m.edsocl)l.ru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnnorexa [JOK
TPEHUSD https://m.edsoo.ru/ff0afa26
20 Jlaboparopunast pabota "Onpenenenue bubmmoreka [JOK
Kod(puimenTa TpeHMs CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no reme "3akoHbI
21 Hrrorona. Cuna ynpyroctu. Cuna Bubnmoreka LIOK
\ https://m.edsoo.ru/ff0afb8e
TPEHHS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK

TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




najgcHus

Ypok-koupepenius "JIBuxeHue T

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunast cuctema). ['amakTuxu"
Pemenne 3agad mo reme "Cuina
24 TSDKECTH U 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUAILHONW TOYKHU.

2 AOcommoTHO TBEPOE TEINO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS

27 MowmeHnT cuinsl. LeHTp TsKEeCTH

)3 Pemenne 3amau mo teme "MoMeHT Bbu6mmoreka [IOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHU4eCcKOe IBIKEHUE buGnnorexa LIOK

N ., ’ https://m.edsoo.ru/ff0b0408
B3aumopeiicteue ten
KonrponsHast pabora o Teme
30 "MexaHNn4YeCcKOe IBIKEHUE bubmmorexa IOK
. | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue ten
Nmnynbe Tena. UMnynse cuibl. 3aKoH
31 COXpaHEHUs UMITyJbCa. YIPYroe u bubmmorexa [TOK
P y o 24 https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJICHCTBHE

7 Pemenne 3amau mo teMe "3akoH bu6mmoreka [IOK
COXpaHEHUs UuMmyJibca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE




IBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanuueckas paboTa ¥ MOIIHOCTh bubmmorexa [JOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cHIIbI TSKECTH, CHITBI bubnnorexa [JOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpezenenne
16 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBHKEHHUH TeJa 1o
TOPU30HTAIILHON TOBEPXHOCTH»
17 CBs13b HEPTUU U paOOTHI.
[ToreHmanpHas 3HEprust
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KUHETHUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPTUU B
MEXaHUKe
40 Jlaboparopnas pabota «M3yueHue bubmmoreka [JOK
3aKOHA COXPAHEHUS YIHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TI0 bu6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojJeOaHusl. bubnnorexka HOK
Breinyxxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MaremaTHyecKui U Py KUHHBINA
MasiTHUKU
VYpok-uccrnenoBanue «3aBUCUMOCTh
44 neproja KoJleOaHuid OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 IIpeBparienue 3Hepruu npu

MEXaHUUYECKUX KOJIEeOaHUIX




46

Jlaboparopuas pabota «Onpenenenue
YJaCTOTHI M TIEpHOIa KoJeOaHn i
OPY)KUHHOTO MasiTHUKA

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCUMOCTH MIEPUO0/Ia KoJicOaHuit
rpy3a, IOABELIEHHOI0 K HUTH, OT
MacChl Tpy3a»

bu6muoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHBL. CBOKMCTBA
MeXaHU4YeCKHuX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koupepenus "MexaHUIeCKHe
BOJIHBI B TBEPJOM TEJIE.
CeiicMuueckue BOJIHBI"

50

3Byk. PactipocTpaneHnue u oTpakeHue
3BYyKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pEe30HaHC

53

Ypok-koupepeHnius "YnpTpa3ByK u
nH(]Pa3BYK B MPUPOJIC U TEXHUKE"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "3aKOHbI COXPaHECHMUSI.
MexaHnueckne KojieOaHus U BOJIHEL"

bu6muoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KonrtponsHast pabora o Teme
"3akoHbI coxpaHeHusl. MexaHuueckue
KoseOaHus U BOJHBI"




DNEKTPOMarHuTHOE I0JIE.

Bbu6mmoreka [IOK

56
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "llkama
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHne 31€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Vpoxk-uccienonanue "M3yuyenue
59 CBIZ)ﬁCTB AJEeK 0MarH1/1THy;x BOJIH C bubmorexa [TOK
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHMIILHOTO TenedoHa
Pemienue 3a1au Ha onpeneneHne
60 4acTOTBI U JIMHBI AIEKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 Cko OF()CTB cBeTa Bomi)osme CBOMCTBA bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounnku cBeta. [IpsmonuneitHoe
62 acIpoCTpaHEHHE CBETa. 3aTMEHUS bubmorexa HOK
pacpoctp ’ https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHS CBETA. 3epKaJia.
63 Pemrenue 3agad Ha npruMeHEHUE buGnnorexa LIOK
P https://m.edsoo.ru/f0b38c4
3aKOHA OTpaXKeHUsI CBETa
64 IIpenomiienue cBeta. 3aKkoH bubnuoreka [IOK
MPEIOMIJIEHUS CBETA https://m.edsoo.ru/ff0b3aeca
ITonHOE BHyTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MOIHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONTHYECKHUX CBETOBOAAX
66 Jlaboparopnast pabota "HccnenoBanue




3aBHCHMOCTH YIJIa IIPEIOMIIEHUS
CBETOBOTO JIy4a OT yTJIa MMaJIeHUs Ha
rpanuue "Bo3ayx-crekio"

Ypok-koHpepennus "Micnons3oBaHue

67 MOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTryeckast cuiia JMH3bI hitps:/m.cdsoo.ru/fOb32c
. bubmuorexa [JOK

69 [TocTpoenne n300paskeHuid B TMH3aX hitps:/m.cdsoo.ru/fl0b4dda
Jlaboparopnas pabota "Omnpenencaue

70 q)OKyIC)HOFE paCSTOHHI/ISI " olzlmqecxoﬁ buommorexa LOK

. https://m.edsoo.ru/ff0b4206
CHUJTBI COOMpArOIIeH JTMH3HI"

71 Ypok-koHpepeHmus "OnTuaeckue bubnnorexka HOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmmorera LOK

https://m.edsoo.ru/ff0b4684

7 VYpok-koudepennus "Jled ekt
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6enoro cBera B CIIEKTp.

74 OnbiTel HetoToHA. CriokeHue bubmuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota "OnBITHI 11O
pa3IoKEeHUIo Oeoro cBeTa B CIEKTP U

bu6muoreka [IOK
75 BOCTIPUSTHIO I[BETA MPEIMETOB IIPU UX

HaOJIIOZICHNY Yepe3 [BETOBHIC
¢bunbTpH"

https://m.edsoo.ru/ff0c0e2a




VYpok-nipaktukym "BonHoBbIE

76 CBOWCTBA CBETA: JUCIIEPCHS,
untephepentusa u qudpakmus"
77 Omnsitel Pe3epdopaa u rutanerapHas bubnnorexka [HOK
MOJIe]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u MOIIOLIEHUE CBETa
79 aromoM. KBanTel. JInuHeiuarnie buGmmorexa [IOK
’ ) https://m.edsoo.ru/ff0c144c
CHIEKTPHI
20 Ypok-tipaktukym "Habmronenue bubnnorexka HOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenune atomHoro sapa. Hykimonnas bubnnorexka HOK
82
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE TpEBpaLICHUS. bubnmoreka [JOK
H3oTtonsr https://m.edsoo.ru/ff0clal4
%4 Pemenne 3agau mo teme: bu6mmoreka [IOK
"PanuoaktuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
Vpoxk-koHDepeHus "PagnoakTHBHBIE
86 I/ISIj'I eHI/IS(Ib Bpl'I I/II-[ oJIe MI; HITHHE buGmmorexa [IOK
yi \ PHPOLE, MEIHILIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakuH. 3aKOHBI
87 C:X paHeHIESI 3aH;1 OBOT'O M MacCOBOI'O bubmorexa LOK
p P https://m.edsoo.ru/ff0c1¢c58
qHces
28 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubnnorexka HOK

MacCChI 1 SHCPIruu

https://m.edsoo.ru/ff0c1d7a




&9

Pemenue 3amau no reme "SnepHoie
peakun"

90

Peakuuu cunTe3a u neneHus saep.
Ncrounuku sHeprun ConHua U 3BE3]T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepennus "AnepHas
sHepreTuka. Jleictus
PaZMOaKTUBHBIX U3JTyY€HUH Ha JKUBbBIE
opraHu3msl"

92

[ToaroroBka K KOHTPOJILHOM paboTe MO
Teme "DJEeKTPOMArHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KontponbHas paboTa nmo teme
"NEeKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

94

[ToBTOpenue, o0o0IIEHNE.
JlaGopaTopnbie paboThI 1O KypCcy
"BzaumonerictBue ten"

bu6muoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o6o0meHue. Perenne
pacyeTHBIX ¥ KaYECTBEHHBIX 3a]1a4 110
teme "TeroBbie mpoiecch”

bu6muoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenune
pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KIIJ] TennoBeIX aBurareici'”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX ¥ KaUYE€CTBEHHBIX 3a7a4 110
teme "KIIJ[ anekTpoycTanoBok"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




IToBTOpenue, o0o0IIEHNE.

Bbu6nmuoreka [IOK
28 'J‘Ia6op ATOPHEIC P a6O"TH 1o Kypey I ! https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJIEHUS
IToBTOopenue, o6o0menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHbBI 1 Bubmorexa ITOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, o600menne. Pabora ¢
100 Tekctamu 1o Teme "Konebanus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®uszuka: 7 kinacc: 6a3oBbiit yueOnuk / . M. Ilepoimkun, A.W. MBanos, 3-e
u31., nepepad. — Mocksa : [IpocBemenue, 2023.

2. ®uzuka: 8 knacc: 6azoBwiii yueOnuk / M. M. Ilepoimikun, A.W. MBaHoB, 3-¢
u3., nepepad. — Mockga : [IpocBemenue, 2023.

3. ®usuka: 9 knacc: 6a3zoBbiii yueonuk / M. M. Ilepeimkun, A.W. VBaHoB, 3-¢
u3., nepepad. — Mockaa : [IpocBemenue, 2023.

4. Coopuuk 3amay o ¢usuke. 7-9 kmaccel : yaebnoe nmocodue / B.U. Jlykammuk,
E.B. BanoBa. — 36-¢ u3j., nepepad. u gom.. — Mockga : [Ipocsemienue, 2021.

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA
1. PaGovas mporpamma.

2. ®usuka : 7-# kjacc : 6a30BbI YPOBEHb: METOAMYECKOE IMOCOOHE K YUEOHHUKY
N. M. Ilepwimikuna, A. . UBanora / O. A. Uepnukosa, C. H. I'nmanenkoBa, B.
B. KyapsiBues. — 3-e u3z., nepepad. — Mocksa : [Ipocsenienue, 2023.

3. ®usmka : 8-i kimacc : 0a30BBIM ypOBEHb : METOJUYECKOE IIOCO- OMe K
yueOnuky M. M. Ilepeimkuna, A. M. MBanora / O. A. YUepnuko- Ba, C. H.
I'manenkoBa, B. B. Kynpssues. — 3-e wu3n., mepepad. — Mocksa
ITpocsemenune, 2023.

4. ®Ouzuka : 9-i kiacc : 0a30BBIM YpPOBEHb : METOJUYECKOE IMOCO- Oue K
yueOnuky WM. M. Ilepeimkuna, E. M. I'ytauk, A. U. iBanora, M. A. TlerpoBoit
/ O. A. YUepnukona, C. H. I'manenkosa, B. B. KynpsiBiie. — 3-¢ uzj., nepepao.
— Mocksa : [Ipocsenienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETH
HNHTEPHET

7 KIIACC

1. bubmmoreka — Bc€ mno mpeamery «Pusukay. — Pexum poctyma:
http://www.proshkolu.ru

2. BuneoornbITsl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru




3. EmmHas kosuteknms TUGPOBBIX 00pa3oBaTeIbHBIX pPecypcoB. — Pexum
nocrtyna: http://school- collection.edu.ru

4. HTepecHble MaTepuaibl K ypokaM (PU3WKH O TeMaM; TECTHI MO TeMaw;
HarJIsiAHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Hudposbie  oOpa3zoBarenbHbie  pecypchl. —  Pexum  mocrtyma:
http://www.openclass.ru

6. DnexkTpoHHbIE yueOHUKHY 1o (pusmke. — Pexum nocryna: http://www.fizika.ru

8 KIIACC

1. bubmuoreka — Bcé€ mno mnpeamery «DPuszmkay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

3. Enunas xostekiuss 1udpoBBIX 00pa30BaTENBbHBIX PECypcoB. — Pexum
noctyma: http://school- collection.edu.ru

4. NuTepecHble MaTepHallbl K ypokam (DU3UKH 1O TeMaM; TECThI 10 TeMaM;
HarISIAHBIE TOcO0us K ypokam. — Pexxum goctymna: http://class-fizika.narod.ru

5. HudpoBeie  oOpa3zoBarenbHbie  pecypchl. —  Pexmm  mocrtyma:
http://www.openclass.ru

6. DiekTpoHHbIe YueOHUKH 110 Pusnke. — Pesxxum nocryma: http://www.fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Enmnas xosteknms nu@poBBIX 00pa3oBaTelNbHBIX pPEeCypcoB. — Pexum
noctyma: http://school- collection.edu.ru

3. VMHTepecHble MaTepHalbl K ypokaMm (M3HKH MO TeMaM; TECThl MO TeMaM;
HaIrJISIAHBIE TOCO0us K ypokam. — Pexxum fgoctymna: http://class-fizika.narod.ru

4. lludpoBele  oOpazoBaTellbHBIE  pecypchl. —  Pexum  jgocryna:
http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru



6./{ucranimonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Kiacc.
CereBoe oOpa3zoBarenbHOe coobmecTBo. http://www.openclass.ru/node/109715

7. Enunas  kommekuuss — IUGPPOBBIX  00pa30BaTENIbHBIX  PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHblii LEHTp HHGOPMALMOHHO-00PA30BATEIbHBIX PECYpPCOB.
http://www.fcior.edu.ru/

9. UuTepuer ypok. http://interneturok.ru/ru/school/physics/

10. ["azera «l CEHTAOPS» MaTepUalIbl 1o busuke.
http://archive.1september.ru/fiz

11. Aaumanuu puszndeckux o0beKToB. http://physics.nad.ru/

12. Kupas buzuka: oOyuaroras nporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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