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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa30BaTeNbHOW MpOrpamMMbl, IMPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYaroIMXCS M OPTraHu3alMi0 H3y4eHUs
(Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (pu3MKe YYUTBIBAOTCS
BO3MOXKHOCTH y4eOHOTO mpeamera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHHs, a TaKkKe
MEXKMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUS T€M, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACPKAHHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®duzuka SABISIETCA  CHUCTEMOOOPa3ymoIIMM I  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (DU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduelf, BHOCHUT BKJaJ B €CTECTBEHHO-HAayuyHYI0 KapTHUHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4HOTO0 METOJa
MO3HAaHMSI, TO €CTh CI0Cc00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKOro o0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

Wzydyenne ¢usukun Ha 0a30BOM ypOBHE TWPEIMNOJaracT OBIAJCHHE
CIIEYIOIMMH KOMITIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e UHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeNbCTBA JUISI TIOTYYCHHSI BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbIE  00111€00pa3oBaTeIbHbIe MPOrPaMMbl, YTBEPXKIEHHONW pelieHueM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O pOJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUK;

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

pa3BUTHE YMEHUN HAOJFOAAaTh MMPUPOIHBIC SBJICHHS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEd (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OIICHIUBaHNE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeSTeILHOCTH, CBI3aHHBIMU
Cc (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HenEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBII XapaKkTep, YUUTENb Je1aeT BIOOp MPOBEACHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4HBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NYeCKUX SBJICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUJIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAYypa NMPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepOB MabIX TEN.
5. M3mepenue Temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHUS IO MPOBEPKE T'MIOTE3bL: AAIBHOCTBH IOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pasmepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTAINIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHepuuM. 3aKOH HWHEpUHMH. B3auMoAeicTBHE Tell KAaK NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM ITIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (nedopMarivn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBKEHUSI OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcloBHE IUJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICW  CUJIbI, JCHCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckas dsHeprus. KuHeTmueckas © TNOTEHIMAJIbHAS DSHEPIUS.
[IpeBpailieHre OJHOTO BHIA MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUU.

8 KIIACC

Paszpneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKOU TEOPUH.

Mopnenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopusie Tena. OObsSCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYIIPHO--KHHETUYECKON TEOPUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TE€MIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpPrHu:
Temionepeaaya " COBEpIIICHUE paboTHI. Bunp TEIUIONEPEAAYM:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3JIyUYEHHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHIESCTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jasurarenei KIIJ[ TemoBoro asuratesns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpavuu.

1. HabmroneHue 6poyHOBCKOTO JBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUU.
HabGnroneHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxJtaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUSL.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIHJIMHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKAY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeliCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOka aMIePMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsbKeHUs BOJIBTMETPOM.
. Peocrar n marazuH CONpOTUBIICHUMN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MOJHOCOB MAarHUTA.

W 0 N U kR W N e

T Y
a U A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanne JEWCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTARJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUJIbl TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro [JWHBI, I[UIOWAAU MONEPEYHOTrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOTHI AJAESKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJSi  TIOCTOSHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITHL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aUMOJCHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBL 1O MCCIEAOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznea 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrOo JABWKEHUSA. PaBHOMEpPHOE NPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHeEnHoe nBMKeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnsIThl [ annmes.

PaBHOMEpHOE ABMXKEHHE MO OKpYKHOCTH. Ilepumon um wactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpernii 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIUKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. JBwxenne mianetr Bokpyr Connua. IlepBas kocmmyeckass CKOPOCT.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusl. MOMEHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUsS MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYECKOTO JBHKEHHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUU TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU IIPHU JABUKEHUH TeEJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalIbHEHUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKU.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TMPHU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIEHTa TPEHUST CKOJIBXEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJBUYKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBolcTBa MeEXaHW4YecKuX BOJIH. [IpoponibHble U
MONepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUSI.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpepneneHrie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MACChl TPy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siaekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pactnipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['ma3 kak omnrTuueckas cuctema. BiIM30pykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpauuu.

[IpssMONMMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ydei B coOuparorei JInHse.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeiictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens ria3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3aBHUCUMOCTH YyTIJia MPCIOMJICHUA CBCTOBOI'O JIyda OT YyIJia
MNaacHWA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB IMPH WX HAOIIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHue aTOMHOTO
anpa. Hykionnas wmopens artomHoro sxpa. Msorombsl. PannoakTuBHBIE
npespamenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX snep. CBsA3p MacCel W dHEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. Cnektp BOAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o dotorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH JI1 CUCTEMATHU3auN
U 0000IIeHHS  TPEIMETHOTO  COACpXKAaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe IJi MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT YU4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOTO MOIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  o0yuyeHus, (dopmupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a CuéT TOro, 4To OOYyYarolUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY’KAIOLIEH PUPOJE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€Ee BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO MCIIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



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

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— [IEHHOCTHOE OTHONIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUHU OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX TMpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PM3MUECKOW Hayku: €€ TapMOHUYHOTO
MOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTU TNPaBWJI OE€30IaCHOTO TOBEIECHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— ¢c(pOpMUPOBAaHHOCTh HaBBIKA pedJeKCUU, TPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pEIICHUWU MPAKTHYECKUX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIE€ U (PU3NIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNMKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuu K HU3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJHCHUH WCCICIOBAHUN U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
ApYyTrux;

e — TIOBBIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OcO3HaHME Ne(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
du3uKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUM HOBBIX (HU3UUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (PU3HUECCKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1mrero o6pazoBanus y o0ydarorierocsi OyayT cpopMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YeOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBnle JJornueckue 1eiicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pACCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIIOICHUSAX, OTHOCAIIUXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAaHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMYMH;

CaMOCTOATENIHO BBIOMpPATh CIOCOO pemeHuss y4eOHOW (U3HYECKOU
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCITI0JI30BaTh BOIPOCHI KaK HUCCIIEOBATENbCKUN HHCTPYMEHT IMO3HAHUS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh Pa3IUYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHANMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (OpMY TIPEICTaBICHUS
uHOpMaAIlUd W WUTIOCTPUPOBATH pellaeMble 3aJa4l  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJEHHUsI Y4eOHOro MaTepuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/Jayd U TOJJCpKaHHe
O1aroxeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHUSIMU JPYIHMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IMYHe U CXOACTBO MO3UIIHII;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHAMBUAYAIbHON paOOThl MpU pEIIEHWH KOHKPETHOW (PHU3NYeCcKOn
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AEATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JOCTHKEHUIO: paclpelesaiTb poiH, OOCYKJIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUrasi KAYECTBEHHOTO pe3yJbTaTta 1Mo
CBOEMY HAIIPABJICHUIO W KOOPAHWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOATENBHO C(POPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (pU3NYeCKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaTbHOE, TPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
Tpynmom);

CaMOCTOSITENILHO COCTaBJIATh AJITOPUTM pellieHus] (PU3NUecKol 3aauu Win
IJlaHa MCCIEOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHUsS])) PE3yJIbTaToOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JAESATENBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHEHUS
(Gu3MYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHYECKHE  SIBJICHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOJIEUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE IBUKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TelaMH, >KUJIKOCTAMH H
razamM, arMoc(epHOe€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPHI JABMKCHUS C Pa3IMYHBIMU CKOPOCTSAMU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHs B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TE€JIe YeJI0BEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHHI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBICHMS, UCIOIB3YS
dbu3nYecKkre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWiIa TpEeHus, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETHYeCKass M TMOTEHIMalIbHAs JHEPTus), MPH OMHCAHUU IPABUIBHO
TPAKTOBAaThb  (PU3MYECKUI  CMBICA  HMCHOJB3YEMbIX  BEIMYMH, HUX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTMMH BEIMUYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJIa CJIOKEHUS CHII (BAOJIb OJHOW MpsiMoOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, MPOILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE yCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIMCAHUH UCCIIEI0BAaHUS BBIACIATH IPOBEPSIEMOE
npeanojoxeHue  (TUMoTe3y),  pa3idyaTh W MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKux CBOMCTB Tel: dbopmynrpoBaTh IpOBEPSAEMBIC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAaCChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUSA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIPYroll C HCIOJNB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYLIEroCs TeJla OT BPEMEHU [JBHKEHHS TENA, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJI0, YCIOBUM
IJlaBaHusl TeJ, YCIOBUW paBHOBECHS pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBHITIOJTHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IIaHy, (DUKCHPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3UYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJia, JIEWCTBYIOIIAs  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNo, KOAI(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BETMUNHEI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN U HETIOABUKHBIA 010K, HAKIIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh MPUHIMMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, MOPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM U HEOOXOIUMBIE (DU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHAOOPMAIIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHEBHOM
XKU3HU 1 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKpPY KaloIlEeH Cpeie;

OCYUIECTBJISTH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMM W TyTEM CpPaBHEHMsI PaA3IMYHBIX HWCTOYHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJTHEHUN YUCOHBIX 3aJaHHH HAYYIHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTEpHET, BIageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO CONEPIKaHUS, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysibTaTax MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIMX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: MAacca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE IMOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Teruvlonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHKE, KANWJUISIPHBIE SIBJICHUSA, UCIIAPEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaavya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAIOB, JACHCTBUS BJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJIECHCTBUE MArHUTOB, JIEWCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINUCAHWI0 MX XApaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE U3YYCHHBIX (PU3NYECKHX SBICHUNA B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAJUIBI B mpupojae, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACNbHAs TEIUIoTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHus TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NPH ONHCAHUM NPaBUIBHO  TPAKTOBATh
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKONW TEOPUHU
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa a1 yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
11aroB C ONnopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBMYECKHUX SIBICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEUCTBUSA, HCIOJIb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajau3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHus, MPOBOAMTH pPAacu€Thl UM CpPAaBHUBATH
MOJTy4YE€HHOE 3HauUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEHIIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh TOpPSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3IMUYECKUX SBICHUW WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJIISpHBIC SIBICHUS], 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IIOAA €€ TOBEPXHOCTH, JJIEKTpHU3alUsl Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3al[si MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJBl TOKAa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPAMBIX HM3MEPEHUH  (3aBUCHMOCTD
COMPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAM MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUs Ha IMPOBOJHUKE,
UCCIIEJOBAaHNE IIOCIENOBATEIbBHOTO U NApajuIEIbHOTO  COEAUHEHUM
IPOBOJHUKOB): TUTAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJANTH KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BEIMYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEysl MPEAJOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUCHNE BEJIUYMHBI,

COOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH IIPH padoTe C 1ad0paTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK OJJICKTPUUYECKON IHEPTHH, DJICKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IpEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
duznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecreueHrs 0€30MacHOCTH MPpY OOpalleHuu ¢ npudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOILIEH CPEE;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbl,
pecypcesl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o000mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHUCJIE MYyOJUYHO TNPEACTABIATh PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, MIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXIATh BHICTYIUICHHE MTPE3CHTAIINEI;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeenaTh OOS3aHHOCTH B TpPYyNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAl B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTB pa3peliaTb KOH(IUKTHI.

K koH1y 00yueHus B 9 kjacce nmpeIMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBHXKEHUA, AchopMarius
(ympyrasi, TjaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, DJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE IPSMOJIMHEMHOE JBHKEHHE, CBOOOJIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOojeOaTelnbHOE IBMKEHHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEWMHOE paclpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XalieM Mupe (B TOM uuciae (PU3NUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHONW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE JIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHBHOE H3IyUYCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢u3nueckue BeNWYUHBbI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEpEMEIlEeHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, INOJHAs MEXaHW4YecKas »>Heprus,
NEPUOJ U YacTOTa KoieOaHul, UIMHA BOJIHBI, FPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJTUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMN CHUJI, MNPUHIUI OTHOCUTENbHOCTH ['amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOr0 U MacCOBOTO YHUCEIl
P SIIEPHBIX pEaKlusx, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMMChIBATh €0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
NPUYUHHO--CIIC/ICTBEHHbIE  CBA3U, CTPOUTh OOBsACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud  (ONMUpaIoIIMecss Ha Ccucrtemy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIE, BHIOWPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHMBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (u3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(¢uU3NYECKUX METO/OB, MCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTpP, U3YUCHUE CBOMCTB U300paKeHUs B
IUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyliOBaHUS, ONHUCBHIBATH XOJA ONbITA U €ro  pe3yJbTaThl,
(dbopMyIupoBaTh BHIBOJBI;

MPOBOJANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHbl ((OKYCHOE pacCTOsHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOpP crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEJIUYMH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaXEHHWs CBETa OT yIJia MaJeHUs W yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWMYHH B BUAC TaONHIl UM TPAPUKOB, NEJIaTh BBHIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpeaHsis
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKas Cujia coOuparomieil JIMH3bI, PAAUOAKTUBHBIN  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHUE BEIMUMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH N3MEPCHHI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (OHU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKA, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJeldb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
NPUBOAUTh  NpUMEpPHl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH I oOecrieueHusi 6€30MacHOCTH Mpu oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIHPYs MOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (pu3Mdeckoro coiepXaHus, CIpPaBOYHbIE MaTepHAIbI,
pecypchl cetd VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE
uHOpMAIIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
MyOJMYHO MPEJICTABIATh PE3YIbTaThl IPOEKTHOW HIIM HCCIEA0BATENbCKON
JESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IIpakTunueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEro MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO TO3HAHUS 2 1 bubmorera [JOK
’ ya s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE Betiectsa https://m.edsoo.ru/7f416194
29 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHIL ) 1 bu6mmorexa [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanudeckoe JKeHHE 3
RAHIHCCROE ABIBEEHH https://m.edsoo.ru/7£416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIE MEXQHHSMEL > https:/m.edsoo.ru/7416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AAHTHPIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4ab
bu6mmoreka [IOK
5.3 SlnepHble peakuuu 7 1 I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosmuecTBo yacos Oo6opynoBanne DJIEeKTPOHHbIE
Ne «Touku pocra» uudposeie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
®u3uka — Hayka O pUpoE.
1 SIBIIeHUS IPUPOBI. 1
dusnueckue sBICHUS.
) duznyeckue BEINYUHBI U UX |
nU3MepeHue
N3mepurenbHbli
JIaGoparopHas paboTa P
LHWJIAHAP,
3 «OmnpeneneHue 1eHbI IeJICHUs 1
TEPMOMETDHI,
HU3MEPUTEIILHOTO MTPUOOpa
CEKyHJIOMep
VYpok-uccnenoBanue KHUJKOCTHBIN
"N3mepenue TeMrepaTypsl TEPMOMETD,
4 IIPU TIOMOIIU KUAKOCTHOTO 1 1 JATYMK TeMIIEepaTyp
TEPMOMETpA U AaTYUKa
TeMreparyps!"
MeTo bl Hay4YHOTO MIO3HAHHUS.
bu6mmoreka [JOK
5 Onucanue GpusnuecKux 1
. . https://m.edsoo.ru/ff09f72a
SIBJIGHUH C TIOMOIIBIO MOAeel
Ypok-uccnenoBanue KeNoo, MapuK,
6 "[IpoBepka runoTe3sl: | | LITaTUB
JAIbHOCTH IOJIETA IIApUKA, ¢ MyQToii,
MYILIEHHOTO0 TOPU30HTAJIBHO, HU3MEpUTENbHAS




TeEM OOJIBIIE, YeM OOJIbIIIE

BBICOTA MycKa"

Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOIINE IUCKPETHOE

JICHTAa

Cocynpl ¢ BOIOM,
IepMaHTaHaT Kajus,

7 CTPOCHHUE BEIIECTBA. NUHEWKa bubmuorexa [JOK
JlaGopaTopHas pabora yUYEeHHUYECKasl, https://m.edsoo.ru/ff09fe0a
«OmnpeneneHue pa3MepoB IIIeHo, TopoX, Goro
MaJbIX TEI» MOJIEKYJ 30J10Ta

MPEIMETHOE CTEKJIO,
KaIlIs BOJIEI C
B3BEIICHHOU
YJaCTHIICH,
MTOKPOBHOE CTEKJIO,

g JIBM>KeHUE YacTHIl BEIECTBa. MHUKPOCKOII, bubmuorexa [JOK

BzauMopelicTBue 4acTHIL JBa CBUHIIOBBIX https://m.edsoo.ru/ff0a013e
AIAH]IPA C
KpPIOYKaAMH,
Ha0op TPy30B,
PE3UHOBBIN JTACTHK,
wnpun 150 mn
Koi0a ¢ TpyOoukoi

Vpok-uccienoBanue «OMBITHI py . ’
CTaKaH C BOJIOMH,

9 10 HAOJFOAEHUIO TEIUIOBOTO

BOJIa TOpsT9ast U

pacIIupPEHUS Ta30B)»
XOJIOTHAS

10 ArperaTHble COCTOSTHUS
BEIECTBA
OcoOEeHHOCTH arperaTHbIX

N bu6mmoreka [IOK

11 cocTtogHui Boabsl. O000IIIEHHE

0 pasaeny

https://m.edsoo.ru/ff0a0378




((HepBOHa‘laJ'IBHBIC CBCIACHUA
O CTPOCHHH BCUICCTBA»

Mexanndeckoe JABUXKCHUC.

12 PaBHOMEpHOE 1 bubmorexa [IOK
p https://m.edsoo.ru/ff0a05c6
HEpaBHOMEPHOE JIBUKECHHUE
13 Cxopocts. Enunuiist bubnmoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu u BpemeHu bubnuoreka [IOK
JBUKCHUS https://m.edsoo.ru/ff0a0aed
Jluct Gymary,
CcTakaH,
MOHETKAa, KapTOH,
HNuepumsi. Macca — Mepa > Kap
BECHI PHIYAKHBIE C
WHEPTHOCTH TEJ. bubnuoreka [IOK
15 pa3zHoBecamMu
JlabopartopHnast pabota https://m.edsoo.ru/ff0a0c10
3JIEKTPOHHBIE BECHI,
«M3Mepenne Macchl Telay
HECKOJIBKO
HeOO0JIBIINX
TE€J pa3HOM Macchl
METaJUTHYECKHUE
IImotHOCTE BemectBa. Pacuer HWIAHAPHI Pa3HOTO
16 Macchl 1 00bEMA Tejia IO €ro o0BbeMa, Habo bubmorexa HOK
’ p https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH KaJIOPUMETPUUECKUX
TN
BECHI,
H3MEPUTEITLHBIN
JlabopaTopHas pabota P
IUJTUHIP, TBEPIOE
17 «Omnpenenenne MIOTHOCTH

TBEPAOTO TENA»

TEIIO
HEN3BECTHOU
MJIOTHOCTH, HUTh




Permrenue 3agad mo reme

bu6mmoreka [IOK

18
"ITnmoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
CnupanbHas
Cuiia KaK XapaKTepuCTHUKa MpYy>KHUHA,
19 B3auMoaercTBug Tei. Cuia TUIACTHIINH,
ynpyroctu. 3akoH ['yka METAUTUYECKUI
HIapUK
JlaGoparopHnas pabota [taTuB ¢ MmydToii 1
«3yueHune 3aBUCUMOCTH JIATKOM, IPYKUHA,
20 pactspxeHus (aedopmariim) Habop rpy30B
MPYKUHBI OT MPUII0KEHHON maccoit o 100 T,
CHITBI» JIMHENKa
)1 SABnenue Tarorenns. Cuna
TSDKECTH
. Becsr,
CBs13b MEX]y CHIION TSKECTH
. JUHAMOMETp, Habop
1 Maccoi Tena. Bec temna. bu6mmoreka [IOK
22 Ipy30B, IITAaTUB C
Pemenue 3amad mo teme . . https://m.edsoo.ru/ff0al778
" " My(QTOM 1 JTanKoH,
Cuna TsKxecTu
MpYyXUHA
Cwuta TsKecTH Ha ApYyTrux
23 mianerax. Ousznveckue bubmorexa [JOK
i https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU IJIAHET
JTUHAMOMETD bubnnorexka [HOK
24 Hamepenne cui. [[uaaMmomer
p A P https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec tena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CroxeHue IByX CUJ [lratuB ¢ mydTou u
T . Bu6nuoreka [LIOK
26 HaIpaBJIEHHBIX 10 OJTHOM Jankou, Habop

npsiMoi. PaBHOEHCTBYIOIIAS

rpy3oB o 100 r,

https://m.edsoo.ru/ff0ala70




CHJI

MpYyXUHA,
JTMHAMOMETD
JIEMOHCTPALIMOHHBIH,
JMHAMOMETDP
71a00paTOpPHBIA, HUTh

27

28

Permrenue 3agad mo reme
"PaBHoneiicTByromas cr"

Cuna TpeHus u €€ BUJIBI.
Tpenue B mpupojie U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas pabora
«M3y4eHne 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIbKEHUS OT
CWJIBI JJaBJICHUS U XapaKTepa
COIIPUKACAOLIUXCS
IIOBEPXHOCTEW»

JTMHAMOMETD,
JIEPEBSIHHBIN OpPYCOK,
Habop TPy30B 1O

100 1,

JiepeBsiHHAs U
IUTACTUKOBAsl PEUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agad Ha
onpeAeseHue
PaBHOJECUCTBYIOLIEH CUJIIBI

31

Pemenne 3amad mo Temam:
«Bec Tenay, «I'paduueckoe
n3o0pakeHue crn, «CHIIb»,
«PaBHOZIEHCTBYIOIIAS CUI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota no
TeMaM: «MexaHn4ecKoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Temay,
«['padpuueckoe nzodpaxeHue
cuiny, «CHUabDy

33

JaBnenne. CriocoObl

EMKoCTh ¢ meckoM,

bu6mmoreka [IOK




YMCHBIICHHUA U YBCINYCHUA
JaBJICHHUA

JlaBrienue ra3a. 3aBUCUMOCTh

JIOIIIEYKa C TBO3ISIMU

CrakaH 00bEMOM HE
menee 200 v,

BOJIa KOMHATHOU
TEeMITepaTyphl,
ropsiuasi Boja,
KaJIOpUMETD,
CTEKJISIHHBIN COCY/]I

https://m.edsoo.ru/ff0a20a6

bu6mmoreka [IOK

34 JIaBJICHUS Ta3a OT 00bEMa, KyCOYEK hitps:/m.cdsoo.ru/f0a2376
TeMIIepaTypbl MCIULIMHCKOIO
nutadra (He meHee 2
CM), TaTYUKH
JIaBJICHHS U
TEeMIIepaTyphl U JIBa
USB — xabens,
OJIHOPA30BbIN
[Iepenaua naBieHus wap Ilackans
35 TBEPJBIMU TEJIAMH, bu6mmoreka [JOK
JKHUIKOCTSIMH U ra3aMy. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
aBJICHHE B KUJKOCTH U Ta3e, COCYyJ C
36 fBIBBaHHOC JIEHCTBUEM CHUJIBI OTBZpCTI/I}IMI/I bubmorexa [TOK
. https://m.edsoo.ru/ff0a2718
TSKECTH Ha pa3HOM BBICOTE
Pemrenue 3agad mo reMme
37 «JlaBaeHue B JKMAKOCTHU U bubmmorera [TOK
https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackams»
cooOmarontuecs bubmuorexa [JOK
38 Coobmarommuecst cocyabl

COCY/IBI

https://m.edsoo.ru/ff0a2970




bu6mmoreka [IOK

39 IMuapaBnuueckuii npecc
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon MaHOMETPBI
YKUJIKOCTHBIN HACOC
41 ATtMmocdepa 3emiu 1 bubnmoreka [JOK
MPUYUHBI €€ CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
Becsl anexkTponHsle,
map JJist
Bec Boznyxa. AtmocdepHoe P bubnuorexa [JOK
42 B3BEILIMBAHUS
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
BO3/yXa, HAcoC
py4HOMI
43 N3mepenue atMochepHOTro bubnuorexa [JOK
nasnenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI H4, bubmmorexa [TOK
A . https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
bapometp-anepoun. OGapomeTp-aHepoOuI
45 ATI;wocq): Hoep aBJICHHE Ha ' P bubmmorexa LHOK
p A https://m.edsoo.ru/ff0a2fc4
pa3IUYHBIX BBICOTAX
46 Pemenue 3ampau o reme "
AtmochepHoe naBieHue"
Cocynel ¢ BOAOM 1
HAaCHIIICHHBIM
JlelicTBue ®UIKOCTH U Ta3a HA pacTBOpPOM COJIH,
47 MOTPY>KEHHOE B HUX TEJIO MHAMOMET bubmmorexa [OK
Py ' g P hitps:/m.edsoo.ru/ff0a3276
ApxumenoBa cuiia 1a00paTOPHBIiA,

Habop TPy30B,
HEOOJIBIIIOE TEIIO




48

49

50

Jlaboparopnas pabota
«Omnpenenenue
BBITAJIKUBAIOIIEH CHJIBL,
NEHCTBYIOLIEH Ha Tello,
MOTPYKEHHOE B )KHUJIKOCTh)»

JlaGopaTopHas pabora 1o
TeMe «Mccinenosanue
3aBHCHUMOCTH Beca Tejia B BOJIC
0T 00BbéMa MOrpyKeHHOH B
KHJIKOCTD YaCTH TeJa»

IlnaBanue Texn

JTMHAMOMETD,
mTaTUB ¢ My(TOii 1
JIATIKOM, JIBA TeJia
OJIMHAKOBOTO
o0beMa, IBa Tena
OJTMHAKOBOTO
o0beMa pazHOU
MAacchl, CTaKaHbI

C BOIOU U
HACBHIIIICHHBIM
pacTBOpoM
IMOBapEHHOM COJIN B
BOJIC

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTopHas pabota
"KoHncTtpynpoBanue
apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJIKUA U
omnpezeieHue e
rpy30noabEMHOCTH"

52

Pemrenue 3agad mo reMam:
«IInaBanue cymos.
BosnyxomnnaBanuey,

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




«/laBieHue TBEPABIX TE,
JKUIKOCTEH U Ta30B)

KonTponbhas pabota no teme

53 «/laBieHue TBEPAbIX TE,
JKHUIKOCTEN U Ta30BY»
bubmuoreka [JOK
54 Mexanunueckas padora
P https://m.edsoo.ru/ff0a3f82
55 Momtaocts. EnquHuner bu6mmoreka [IOK
MOIIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér CexyHaomep, BECHI,
56 MOIIIHOCTH, Pa3BUBAEMOM TIPH 1 U3MEPUTEIIbHAS
noabéme 1o JiectHuie" JIEHTa
57 IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBecHE cun Ha peiuare
Prruar Ha mratuse,
Poruaru B TexHuke, ObITY U
Habop rpy30B
53 npupoje. JlaboparopHas 0.5 Maccoil 1o 100 1 bubnuoreka [IOK
pabota «VccnenoBanue ' . ’ https://m.edsoo.ru/ff0a478e
. JINHEHKa,
YCJIOBHI paBHOBECHS pblyara
JTUHAMOMET]
Pemenne 3amad mo teme
59 «Y CIIOBHST paBHOBECHUS bubmmorera [IOK
p https://m.edsoo.ru/ff0a48a6
phIyara»
epeBsHHas J0CKa
Ko dpummenT mone3noro Hep ’
. JTUHAMOMETD,
JIEHCTBHUS MEXaHU3Ma.
H3MEpHUTEIIbHAS
60 JlaGopatopHnas pabora 0.5 P

«U3mepenne KI1/I HaknoHHOM
IIJIOCKOCTU»

JeHTa, OpyCOoK,
ITaTUB ¢ My(TOif 1
JIANKOU




61

62

Permrenue 3agad mo reme
"Pabora, momrHOCTh, KIT/"
MexaHudeckas SHEpPTHsl.
Kunernueckas u
MOTEHITUATbHAS YHEPTUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU

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

64

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepruMeHTalIbHOE
OIPEIEIICHUE U3MEHEHMS
KUHETHUYECKOHN U
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaTBIBAaHUHU T€JIa 110
HAaKJIOHHOM TIOCKOCTH"

HlTaruB ¢ mydTol 1
JIAIIKOM,
METAUITNYCCKUI
IapuK,
M3MEpUTEITbHAS
JICHTa, CEKYHIOMED,
#KE1100, BEChI

65

KonTponbhas padbota no teme
«PaboTta 1 MOIIHOCT®.
DHeprus»

66

67

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHnueckoe IBHxeHue"

PezepaHblii ypok. Pabora ¢
TeKcTaMHu 110 Teme "JlaBiieHue
TBEPJBIX TEJ, )KUJIKOCTEU U
ra3zos"

PezepaHblii ypok. Pabora ¢

TekcTamu 1o teme "Pabora.
MomnocTtb. DHeprus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adeecd

bubmuorexa [JOK
https://m.edsoo.ru/ff0adffe

OBIIEE KOJIMYECTBO YACOB I10

68

12




[TPOI'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
nugposeie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmoreia OK
P https://m.edsoo.ru/ff0a5256
MIOATBEPXKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, )KUAKOTO U 1 bubmuoreka [JOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHNE CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIEeCTBA Ha |
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KMHETHYECKON TeOpUu
5 Kpucrannnueckue u amop¢Hsble Tena 1 bubmorexa HOK
P P https:/m.edsoo.ru/ff0a5800
6 CmauuBaHme M KalWJUTSIPHOCTb. | bubnuotexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmupeHne u cxaTiue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBs3b TeMIIepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHUII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS ] bubmuorexa [IOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
bubnuorexa [JOK
10 Buns! Teruonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

bu6mmoreka [JOK

11 HCIIOJIL30BaHNUE TEIUIOBBIX CBOMCTB BEIIECTB httos://med 10a65¢0
ps://m.edsoo.ru/ff0a65¢c

Y MaTepUasoB B IEJAX dHEprocOepexenus"”

12 KonunuecTBo TemnoTsl. Y aenbHas bubmmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubmmorexa [IOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "Vccienopanne Eub 1OK

nonMoTeKa

14 SIBJICHHSI TETUIOOOMEHA TIPU CMEIIMBAHUT
XOJO0/THOI 1 Topseii BOM" https://m.edsoo.ru/ff0a6a98
Pacuer konmuecTBa TEIIOTHI,

15 HE00XO0IMMOT0 JIJIsl HATPEeBaHUS Tela U
BBIJIETISIEMOTO UM IIPH OXJIAXKIEHUU

16 JlaGopatopHnas pabota "Onpeznenenue bubnnorexa [JOK
yIEeIbHON TEMI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6nmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHUE Bu6 OK

nOIMoTEeKA
18 KPUCTAJUTMYECKUX Tell. Y AeNIbHAsI TeIIoTa 1
https://m.edsoo.ru/ff0a71d2

TUJIaBJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [JOK
yIEeIbHOM TEIIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora

)1 napooOpa3oBaHUs U KOHJEHCAIIUH. bubmuorexa [IOK

3aBHCUMOCTh TEMIIEPATyPhl KUTICHHUS OT
aTMoCc(EepHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIBHON BIXKHOCTH
Bo3yXxa"

Penrenue 3aau Ha onpe/esieHHe BIaKHOCTH
BO3/yXa

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

24

[TpuHIUTIBI paOOTHI TETJIOBBIX ABUTATEIICH.
[TapoBast TypOuHa. J[Burarens BHyTpEeHHETO
CTOpaHHUs

25

26

27

KII/ TermoBoro nurarens. Tenmnoseie
JIBUTATEINIM U 3aINATA OKPYXKAIOUIEH CPEbI
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU
B TEIIOBBIX Ipoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TerioBble aBiIeHUA. I3MeHeHnE
arperaTHbIX COCTOSIHMI BeniecTa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padora no teme "TemnoBsie
sBiaeHUS. I3MeHeHme arperaTHbIX
COCTOSIHMI BemiecTBa"

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

29

30

Onexrpusauus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUs TEN
MHIYKIMEW U TIPU CONPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

but6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

OnexTpuueckoe nojie. HanpsskeHHOCTD
3NeKTpUu4ecKoro nois. [Ipuniun
CYNEPIO3ULIMH IIEKTPUYECKUX MTOJIEH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu SJICKTPUYCCKUX 3apsa10B.




DnemeHTapHbId 3apsia. CTpoeHue aroMa

IIpoBOAHMKY U TUAIEKTPUKU. 3aKOH

bubmuoreka [JOK

34
COXpAaHEHUs ANEKTPUIECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha IpUMEHEHUE CBOKCTB bubnunorexa [JOK
DIIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBUS €ro
bubmuorexa [JOK
36 cyliecTBOBaHMs. MIcTOUHUKM
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
. bubmuoreka [JOK
37 JIecTBUS SIIEKTPUYECKOTO TOKa
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKU U 1
JADTICKTPUKH"
39 DNEeKTPUYECKUM TOK B METaJlIax, bubnuotexa [JOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbBIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora 0.5 bubnuotexa [JOK
"N3mepeHue 1 perylIupoBaHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGoparopHas padota "M3mepenue u 0.5 bubmmorexa [OK
paropras p P ' https://m.edsoo.ru/ff0a% 14
peryaupoBaHue HapsHKEHUS
43 CornpoTHBIICHHE POBOAHKUKA. Y ACIIBHOE bubnmnoreka [JOK
COIIPOTHUBJICHHUE BEII[ECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS | bubnmoreka [JOK
MIPOBOJHUKA OT €T0 JIHWHBI, IJIOI[aa1 https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTepuaia"
45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSKCHHUS. bubnmoreka [JOK




3akon OMa Jy1s ydyacTKa 1enu

Jlaboparopuas pabota "Hccrnenoanue
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

https://m.edsoo.ru/ff0aa44a

bubmuoreka [JOK

46 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 ITocnenoBarenbHOE U NapalieIbHOE
COCJIMHEHHUS TIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
43 CJIOXKEHUS HANPSHKEHUN TTPU bubnunoreka [JOK
II0CJIEAOBATEIILBHOM COCOUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUIsL cfmm I’)FOKa ipn HapaJIJP;eJII}:IOM ’ bubmmorexa [IOK
" https://m.edsoo.ru/ffOaadle
COEITMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npuMeHeHMe 3akoHa OMa bubnnorexa [JOK
JUTSL Pa3iIn4HOI0 COEIUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuotexa [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaGopatopHnas pabota "Onpeznenenue bub6nuorexa [IOK
pabOTHI M MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpuUecKue Ien U MOTPEOnTenu
53 3JIEKTpHUECKON sHepruu B ObITy. KopoTkoe bubnrorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tea bubnuoreka [JOK
U UX B3aumoneucTeus. IlocTostHHbIN https://m.edsoo.ru/ff0abd2¢c
AIEKTPUUYECKUN TOK"
55 Kontponbnas paboTa mo teme bubnuorexa [JOK




56

"DnexkTpuyuecKue 3apsaabl. 3apsyKEHHBIC Tella
" uX B3auMmoaeucTus. ITocToOSHHBIN
AIEKTPUUYECKUNA TOK"

IlocTossHHEIE MarHuThbl, UX BSaHMOHCﬁCTBHe

https://m.edsoo.ru/ff0abea8

57

58

59

VYpok-uccnenosanue "M3ydyenue nonei
IIOCTOSIHHBIX MarHUTOB"

MarnutHoe mojie. MarauTHoe nojie 3eMiIn U
€ro 3HaYCHHE JIJIS )KU3HHA Ha 3eMIIe

OnbIT OpcTena. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE IoJie
KaTYIIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

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

60

HpI/IMeHeHI/Ie OJICKTPOMArduTOB B TCXHHUKE.
JlabopaTtopHas pabota "W3ydeHue necTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

0.5

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

61

DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonbk3oBanue anekTpoBUraTeneii B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpaucmnopre. JlabopaTopHas pabota
"KoHcTpyupoBaHue U U3y4eHHe paboThl
NEKTpOABUraTeNs"

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

62

63

64

OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHON
nHaykuun. [Ipasuno Jlenna

OnexTporerepatop. CriocoOb! MoTydeHUs
ANEKTPUUYECKON SHEPTUU. DIIEKTPOCTAHIIHN
Ha BO300HOBJIIEMBIX HCTOYHUKAX OHEPIrun

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DJIeKTpUYECKUE U MAarHUTHBIC SIBIICHUS"

65

Kontponbnas paboTa mo teme

but6mmoreka [JOK




"DeKTpUUEeCKUEe U MAarHUTHBIC SIBJICHUS'

https://m.edsoo.ru/ff0acb14

66 PezepBHblil ypok. Pabora ¢ TekcTamu 1o 1 bubmmoreka [IOK
teme "TemnnoBble sABICHUS" https://m.edsoo.ru/ff0accSe
PesepBHsblil ypok. Pabora ¢ TekcTamu 1o bubnuorexa [IOK
67 ; N N !
teme "[locTosHHBIN 31eKTpUuYecKuii ToK" https://m.edsoo.ru/ffO0acdc6
68 PeseprHbIit ypok. PaboTa ¢ TekcTamu mo 1
Teme "MaruuTHeie siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 2 14.5



9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTunueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Mexanunueckoe aBuxkeHue. MarepranpHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [IOK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsMOIMHENHOE IBUKEHHUE. 1
CpenHsis 1 MTHOBEHHAasA CKOPOCTh
5 [IpsmosinHENHOE PaBHOYCKOPEHHOE | bubmuotexa [JOK
JBUOKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. ['papuk 1
CKOPOCTH
Jlaboparopnas pabota "Onpenencaue
7 CKO peHI/IfI) Tenall3 npu aBHopCKO €HHOM 1 1 bubmorexa HOK
yeKop pup . yerop " https://m.edsoo.ru/ff0adb18
JBKEHUH 10 HAKJIOHHOM TTOCKOCTH
8 CBoboanoe nagenue tei. OneIiTel [anunes 1
PaBHOMEpHOE ABMKEHUE TIO OKPY>KHOCTH.
9 Ilepuon E gacTtora 00 aIHeHHSIpJ};)ItI(HefIHaH " 1 buGnnorexa LHOK
P p ' https://m.edsoo.ru/ff0ae176
YTJIOBasi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 [Tepssiii 3akoH HptoTOHA. BEkTOp CHIThI 1 bubnuotexa [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnnoreka HOK
PaBHOpelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uiius Cui ngi;if;;ggﬁfoaeggz
14 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubnnoreka HOK
HrroToHa https://m.edsoo.ru/ff0aebbc
5 Cumaympyrocmn. Saxon [yxa ipem ool
16 Pemenue 3anay no teme «Cumna ynpyroctu»
17 Jlaboparopuas padota «OnpeneneHue bubnmnoreka [HOK
KECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cua Tperms https://m.edsol_.lru/fanﬂ 38
19 Pemrenue 3amau no reme «Cuiia TpeHUs bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnmnoreka [JOK
K03 dULIEeHTa TPEHUS CKOJIBXKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3amau nmo teme "3akonsl HeroToHa. bubmmorexka [IOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO TaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEI BOKPYT
23 rpaBuTalinoHHoro neHTpa (ConHeuHas
cuctema). ['amaktuxu"
24 Pemenue 3agau mo reme "Cuna TSOHKECTH U bubmuorexa [{OK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMuyeckasi CKOPOCTb. bubnuotexa [JOK




HesecomocTs u neperpysku

PaBHOBecue MaTepraIbHONW TOUKHU.
AGcomoTHO TBEpIOE Tenio. PaBHOBecue

https://m.edsoo.ru/ff0af33c

bu6nuoreka [IOK

26
TBEPAOTO Teja C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs
27 MowmeHnT cuinsl. LeHTp TsKECTH
73 Pemenne 3agau o teme "MOMEHT CHIIBL. bubmuorexa [IOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
29 "MexaHnyecKoe ABUKEHUE bubmorexa LHOK
. a " ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue ten
KonTponbhas padbota no teme
30 "MexaHn4YeCcKOe IBIKEHNE bubmorexa LOK
N | ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynec Tena. Umnynbe cuiibl. 3aKoH
31 COXpAaHEHUs UMNYJIbCca. Y IPYroe u bubmorexa [TOK
P YIbeR S HPYE https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE
) Pemrenue 3anau no reme "3akoH coxpaHeHUs bubnmnoreka [JOK
uMmIymnbca'" https://m.edsoo.ru/ff0b096¢
13 Ypok-koH(pepeHus "PeakTuBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 Mexannyeckasi paboTa U MOIITHOCTh
P H https://m.edsoo.ru/ff0b0a84
35 PaboTa cutbl TSKECTH, CHITBI YIIPYTOCTH U bubnuoteka [JOK
CHJIBL TPEHUA https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpeneneHue
36 paboOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM

JABHXXCHHMU TECJIa I10 FOpHSOHTaHBHOfI




IIOBEPXHOCTU»

Csi3b dHEprun U padoThl. [loTeHIMabHAS

37
SHEprus
18 Kunernueckas sneprus. Teopema o bubamnoreka HOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUH B MEXAHUKE
40 Jlaboparopuas pabota «/3y4eHne 3akoHa bubnmoreka [JOK
COXPAaHEHUsI SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxatomue Konebanus. BeiHyX/1eHHbIE bubnmnorexka HOK
KoJjiebanus1. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuii U Ipy>KMHHbBII MasiTHUKA
VYpok-uccnenoBanue «3aBUCUMOCTh NIEPHOJIA
N bubmmorexa [JOK
44 KoJe0aHui OT )KECTKOCTHU MPYKUHBI U MaCCHI
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue sHeprum Npu MEXaHUUECKUX
KoJe0aHusIX
Jlaboparopnas padota «Onpenenenue
46 '—IaCTOI:",FI)I Hpne Ifozla Kone6a§m71 n WHHOTO bubmorexa TIOK
p 24 https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlabopaTtopHas padota «IIpoBepka
47 He3aB1:/ICI/Il\I/:OCTI/IpHe nojaa IE)OJ'Ieé)aHI/Iﬁ rpysa bubmorexa [TOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChI TPy3a»
Mexanunueckue BoJHbI. CBOICTBA
bu6nuoreka [IOK
48 MeXaHU4YeCKUX BOJH. [IpononbHbIe U
https://m.edsoo.ru/ffOb21fe
MTONIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHmus "MexaHn4ecKue BOTHBI




B TBEpAOM Teie. CelicMuyecKue BOJIHBI"

50 3ByK. PacripocTpanenue u oTpakeHHe 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC
53 Ypok-koHpepeHmus "YIIbTpa3ByK U bubnuorexa [JOK
nHOPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
54 "3aKoHbI COXpaHeHus. MexaHuueckue bubmmorera LOK
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonTponbHas pabota o Teme "3aKoHbI
55 coxpaHeHus. MexaHudeckue Konebanus u
BOJIHBI"
56 DNEKTPOMarHuTHOE I0JIE. bubnmnorexka HOK
ONEeKTPOMarHuTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "kana
3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue bubnuoreka [JOK
58
3JIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOU https://m.edsoo.ru/ff0b2fe6
cBsA3n"
VYpok-uccnenosanue "M3ydeHne cBoiicTB
59 AJIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO Bubmmorexa [IOK
p " https://m.edsoo.ru/ff0b2c6¢
MOOMIIBHOTO Tesie(oHa
60 Pemenue 3aia4 Ha onpeesieHre 4acTOThl U
JUIMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpoOMarHuTHasi IpUpoaa CBETA. bubnmoreka [JOK

CxopocTth cBeTa. BoiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0




Hctounuku cBeta. [IpsimonuneitHoe

62 acrpocTpaHeHue csera. 3armenus CoaHia bubmorexa [OK
pacnpoctp ‘ B https:/m.eds00.ru/ff0b3658
u JIyHbl
3aKOH OTpakeHHs cBeTa. 3epkana. Pemenue
63 3a7a4 Ha IPUMEHECHHUE 3aKOHA OTPaKCHUS bubmorexa [TOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS bubnmnorexka HOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcronp30Banye NOJHOTO BHYTPESHHETO bubmorexa [IOK
yip https://m.edsoo.ru/ff0b3cSc
OTpPa)KEHUS B ONTUYECKUX CBETOBOAAX
Jlabopartophnast pabora "HccienoBanue
66 3aBUCUMOCTH yTJia MPEJIOMIICHHS CBETOBOTO
Jy4ya OT yIJia MajieHus Ha rpaHule "BO3IyX-
crexio""
Ypok-koHpepennus "Mcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHHUSL:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBSA3b"
bu6nuoreka [IOK
68 JIma3el. OnTHYecKas Cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bu6nuoreka [IOK
69 ITocTpoenune n300pakeHMi B IMH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTopHnas padora "OnpeneneHue
70 box EHOFg accpTO;IHH;I i oimqecxoﬁ CHJIBI bubmorexa [IOK
YOHOTO P : https://m_edsoo.ru/ff0b4206
coOuparomen TUH3bI
71 Ypok-koHpepenus "OnTudecke THH30BbIE bubnuoteka [JOK
npubopsr" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubnuotexa [JOK




https://m.edsoo.ru/ff0b4684

Ypok-koudepennus "Jlepextol 3penus. Kak

73 "
COXPaHUTh 3PEHUE
Pasnoxxenue 6enoro csera B criekTp. OMNbITHI
74 Hprotona. CnoxkeHue CreKTpaibHbIX IIBETOB. buGnnorexa LHOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cera
Jlaboparopras padota "OnbITHI 11O
75 Pa3IoKEHUIO OEJIOT0 CBETA B CIIEKTP U bubnuorexa [JOK
BOCIIPUATHUIO LIBETA NMPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA
76 CBeTa: AMcIepcus, HHTepdepeHnrs u
mudpakmus"
77 OmnerTel Pe3epdopa u muranetapHast MOJIENb bubnmnoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
79 Hcnyckanue 1 MorjaoueHne cBeTa aTOMOM. bubnuoreka [JOK
KBantsl. JInHe4aThie CIEKTPBI https://m.edsoo.ru/ff0c144c
20 VYpok-nipaktukym "Habnronenre crieKTpoB bubnmnoreka [JOK
UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIBI buGnnorexa LHOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hykinonnas bubnuoteka [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac
83 PanuoaktuBHBIE npeBpanieHus. Mzoromnsl Bubmmorexa [IOK
https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau mo treme: "PagnoakTuBHbBIC bubnuotexa [JOK

IpeBpatieHus"

https://m.edsoo.ru/ff0c1b4a




85

[Tepuona monypacnana

26 Ypok-koHpepenus "PagnoakTuBHBIC bubnmoreka [JOK
W3JIy4YEHHS B IPUPOJE, MEAUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

37 SnepHble peakiu. 3aKOHbI COXPAHEHUS bubmnoreka [JOK
3apsiA0BOTO U MacCOBOI'0 YHCEN https://m.edsoo.ru/ff0c1c58

28 DHeprus CBsI3U aTOMHBIX s1iep. CBsA3b MacChl bubnmnoreka HOK
U DHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau o reme "Snepueie
peakun"

90 Peakuuu cuHTe3a u nenenud saep. bubnmnoreka HOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "AnepHas sHepreTuka.

91 JlencTBUA paguOAKTUBHBIX U3Iy4YEHUN Ha
JKUBBIE OPraHU3MBbI"

[TonroToBka K KOHTPOJIBHON paboOTE MO TeMe

9 "DeKTpOMarHuTHOE TOJIE. bubnmnorexka HOK
OneKTpOMarHuTHbIE BOJIHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbhas pabota no teme

03 "DeKTpOMarHuTHOE TOJIE.
ONeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHUS "

94 [ToBTOpenue, o600menue. JlaboparopHsie bubnuoteka [JOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTropenue, o6o0menue. Pemenue

95 pacueTHBIX U KaYECTBEHHBIX 3a]1a4 10 TeMe bubmmorera LHOK
" " https://m.edsoo.ru/ff0c2572

TenmoBbie POLECCHI
96 [ToBTOpenue, 0606meHue. Pemenue bubnmoreka [JOK




pacUeTHBIX U KAYECTBEHHBIX 33]1a4 10 TEMe
"KII/] TermoBbIx aBUraTenen”

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bu6nuoreka [IOK
97 pACUETHBIX U KAYECTBEHHBIX 33/1a4 MO TEME 1
. https://m.edsoo.ru/ff0c2b30
"KII/I snexTpoycTaHOBOK
08 [ToBTOpenue, 0606menue. Jlaboparopusie 1 | bubnmoreka [JOK
paboTs 1o Kypcy "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMU 10 TeMe "3aKOHBI COXPAHECHHUS B 1 bubmorexa HOK
" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, 0600meHne. Pabora ¢ 1 bubnmnoreka HOK
TekcTamu 110 Teme "Kosnebanus u BoJHbBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06o6menue. Padora ¢ | bubnmnorexka HOK
TekcTamu 1o TeMme "CBEeTOBBIE SABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamu 1o Teme "KBaHTOBas U siepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YUYET PABOYEM TPOI'PAMMbBI BOCITUTAHU S

C yuerom paboueir mporpammbl Bocniutanusit MBOY «COII Nel7» (monmynb
«LIxonBHBIN ypOK») BOCIIUTATENIBbHBIN MOTEHIMA YPOKa pealn3yeTcs 4epes:

- YCTaHOBIICHHE JOBEPHUTEIHHBIX OTHOIICHHIA MEXAY YYUTEIeM M €ro YYCHUKAMH,
CHOCOOCTBYIONINX TO3UTHBHOMY BOCIIPUSATHIO YYaIIUMUCS TPeOOBAaHUN W MPOCHO yduTes,
MPUBJICYCHUIO WX BHUMaHUS K OOCYKIaeMOW Ha ypoke HHQPOpMAIUH, aKTUBU3ALUU HX
IM03HABATEILHOM JEITEIHbHOCTH,

- MoOyX/IeHHe IIKOJILHUKOB COOJII0/IaTh Ha YpOKE OOIIENPUHSATHIE HOPMBI ITOBEACHMUS,
npaBujia OOIIEHUS CO CTAPIIUMH (YIHTEIISIMH ) U CBEPCTHUKAMU (IITKOJIbHUKAMH ), TIPUHITUTIBI
y4eOHOM TUCIUIUIMHBI U CAMOOpPTraHU3alUu;

- TpUBJIEYEHHE BHHMMAHUS IIKOJIHHUKOB K LIEHHOCTHOMY acCIEKTy H3Yy4aeMbIX Ha
ypoOKax SIBJICHHM, OpraHu3aius ux paboThl ¢ MOJy4aeMOW Ha YPOKE COLMAIIbHO 3HAYUMOM
nHpopManued — WHHUIMHPOBAHHE €€ OOCYXKJICHUS, BBICKA3bIBAHHS YYAIIMMUCSI CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BRIPAOOTKH CBOETO K HEH OTHOIICHHUS;

- UCIOJIb30BAaHUE BOCIIUTATEIBHBIX BO3MOXXHOCTEH COACpKaHUS y4yeOHOro mpeaMmera
4yepe3 JAEMOHCTpAalMi0 JAETIM IPUMEPOB OTBETCTBEHHOTO, TIPa)XJTaHCKOTO TMOBEACHUS,
MPOSIBIICHUSI YEJIOBEKONIOOMST U J00pPOCEpIeYHOCTH, dYepe3 MOA00p COOTBETCTBYIOIIUX
TEKCTOB JUISl YTEHMS, 3373y JUIsl PELICHUs, MPOOJIEMHBIX CHUTyallMid At OOCYXIEHUS B
KJ1acce;

- MPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (hOPM pabOThI yUalIuXCs: HHTEIUIEKTYTbHBIX
UTP, CTUMYJTHPYIOIIMX MO3HABATCIILHYI0 MOTHBAIIMIO ITKOJIEHUKOB; TUAAKTHYECKOTO TeaTpa,
TJIe TTOJIYYCHHBIC Ha YPOKE 3HAHMSI OOBITPBIBAIOTCS B TEATPATBHBIX MTOCTAHOBKAX; JUCKYCCHH,
KOTOpBIC JAIOT YyYaIlMMCS BO3MOXHOCTh TPHOOPECTH OIBIT BEJCHUS KOHCTPYKTHBHOTO
JMAJIOTa; TPYIIIOBOM pabOThl MM pa0OTHI B Mapax, KOTOPBIE y9aT MIKOJLHUKOB KOMaHIHON
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU I€THMU;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE TOMOTAIOT MOIePKaTh MOTUBAIUIO
JeTel K MOJTYYSHHUIO 3HAHWM, HAIXUBAHUIO MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIICHUN B
KJIacce, MOMOTalOT YCTaHOBJICHUIO T0OpoKenaTeabHOM aTMocdephl BO BpeMsl YPOKa;

- opraHuzanus me(cTBa MOTHBHUPOBAHHBIX WM IPYAMPOBAHHBIX YYAIIUXCS HAJ HMX
HEYCNEBAIOIMMH OJHOKJIACCHUKAMH, JAIONIEr0 IIKOJbHUKAM COIMATBbHO 3HAUYUMBINA OIBIT
COTPYJTHUYECTBA U B3aNMHOH TTOMOIIIN;

- MHUIMUPOBAHUE W TMOJCpP>KKA HCCIIEIOBATEIHCKONW NEATEIbHOCTH IIKOJIbHUKOB B
pamMKax peanu3alud UMH WHAWUBUAYAIBHBIX U TPYIIOBBIX HCCIEIOBATENBECKUX IMPOEKTOB,
YTO JACT WIKOJbHUKAM BO3MOXKHOCTh MPHUOOPECTH HAaBBIK CAMOCTOSATEIBHOTO pEUICHHS
TEOPETUYECKONH MPOOIEeMbI, HaBBIK TE€HEPUPOBAHHUS M O(OpPMIECHUS COOCTBEHHBIX HJCH,
HABBIK YBQKUTEIHHOTO OTHOILIEHHUS K YYXHUM HAeIM, OPOPMICHHBIM B paboTax Apyrux
HCccTeoBaTeNeld, HaBbIK IMYyOJIMYHOTO BBICTYIUICHHS TIEpEl ayIUTOPUEH, apryMEHTHPOBAHHMS
Y OTCTAaWBaHUS CBOCH TOYKH 3PCHUS.

Br16op Tex wiam uHBIX (HOpM M CITOCOOOB BOCMUTATEIHLHON PaOOTHI HA YPOKE yUHUTEIh
OTIpEIEISET CAMOCTOATEIFHO B COOTBETCTBHUHU C IEIISIMH H 3aJa9aMH YPOKa.
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