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INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (¢u3MKe Ha YpPOBHE OCHOBHOIO OOLIEro o0Opa3oBaHuUs
COCTaBJICHA Ha OCHOBE IOJOXEHUM U TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30oBaTeIbHON NPOrpaMMbl, MPEACTABICHHBIX B
dI'OC OOO, a Takxke ¢ yu€TtoMm (QenepanbHOl paboueil mporpaMMbl BOCTIUTAHUS U
KoHnuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

ConmepxaHue mporpaMmbl 1O (U3MKE HampaBiIeHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYyYaroOlUXCsl M OpraHu3alyi0 H3y4eHUs
¢u3MKN Ha JeATEeIbHOCTHOW OCHOBe. B mporpamMMe mo ¢u3nuKe yUUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM U METAaNpEeAMETHBIM pe3yibTaraM OOydYeHHs, a TaKkKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o (hu3MKe yCTaHABIMBAET paclpejelieHne y4eOHOro marepuana
no rogaM oOydeHus (Mo KjiaccaMm), mpeajaraeT NMPUMEPHYIO IMOCJIEA0BaTEIbHOCTh
U3Y4YEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHsI IPEIMETHOIO COAEPIKAHMS U yUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroXCs.

[Iporpamma no ¢usuke pa3zpaboTaHa C LEJIbIO OKa3aHUS METOAUYECKOU
MOMOILY YYUTEIIO B CO3/IaHNU paboveil MporpaMMbl IO YYEOHOMY IIPEIMETY.

®du3nka SBISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX y4EOHBIX
IPEIMETOB, IOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHMI,
U3y4aeMbIX XUMHUEH, OMOJIOTHUEH, acCTpOHOMUEH U (u3nueckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYyYHYIO KapTUHY MHUpa, NPENOCTaBIseT HauOoJee SICHbIC
oOpa3lpbl NPUMEHEHHs] HAYYHOTO METOJa MO3HaHHUs, TO €CTh Crnocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 riaaBHBIX 3ajad (PU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEero
o0Opa3oBaHMsl COCTOMT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuyenue pusuku Ha 6a30BOM ypOBHE MPEIOIATraeT OBIAJACHHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb:

e HAyYHO OOBSCHATD SIBJICHUS;

e OLEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETUPOBATH JAHHBIC U MCHOJIb30BATh HAYUHBIE JOKA3ATEIbCTBA
JUTSl TIOJTyY€HUS BBIBOJIOB.

[lenn wusydeHuss (u3ukun Ha ypOBHE OCHOBHOTO 00IIero o0Opa3oBaHUs
omnpenenensl B Konuenuuum mnpenonaBanus ydeOHoro mnpeamera «@Dusuka» B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoit denepaiinm, peanu3yomnux OCHOBHBIE
oOmieoOpazoBarenbHble  IPOrpaMmbl,  yTBEpkAEHHOW  pemenueM  Koseruu
MunmncTepcTBa mpocBemeHus: Poccutickoit ®deneparuu (MpoTokona oT 3 naekadps
2019 r. Ne [IK-4BH).



ey uzyyeHust pU3uKU:

npuoOpeTeHne HHTEepeca M CTPEMIICHHS OOydYalomMxcsi K HAayYHOMY
W3YUYCHUIO TPHUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE TPEACTABICHUA O HAyYHOM METOJC TO3HAHHUS W (POPMHUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3yuyeHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMUpOBaHHE TPEACTABICHUH O pOMM (U3WKU ISl Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU ¥ TEXHOJIOTHI;

pa3BUTHE  TPEACTABIEHWH O  BO3MOXHBIX  cdepax  Oymymieit
poecCHOHANBHON AESITENBHOCTH, CBSI3aHHOW C (M3HWKOM, MOATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHUH.

JlocTikeHue 3TUX 1eliel MporpaMMBl Mo (PU3MKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIISAYIONIUX 3a1a4:

pruoOpeTeHNE 3HaHUN O TUCKPETHOM CTPOCHHUM BELIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKHIX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;
npuoOpeTeHne YMEHUN ONHCHIBaTh U OOBACHATH (PU3UUECKHE SIBICHUS C
UCIIOJIb30BaHUEM MOTYYECHHbBIX 3HAHUM;

OCBOCHHME METOJIOB PpELIEHUs MPOCTEHIIMX  pacu€THBIX 3aJad ¢
UCITOJIb30BaHUEM bu3nIecKux MoJIeTIeH, TBOPUYECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHUI HaOMI0JaTh NPUPOJHBIEC SIBJICHUS U BBINOJHATH OIBITHI,
nabopatopHble  pabOTbl M IKCHEPUMEHTAJbHBIE  HCCIEJOBAHHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMaLMEN (QU3NYECKOro Ccolep:KaHusd,
BKJItOUasi MH()OPMALIMIO O COBPEMEHHBIX IOCTHKEHHSIX (PU3UKU, aHAIU3 U
KPUTHYECKOE OLIEHWBaHNE UH(POpMAIIH;

3HAKOMCTBO CcO cdepaMu MpodhecCHOHANBHON JeATEILHOCTH, CBSI3aHHBIMH C
(Gbu3UKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTHKCHHSIX
(bU3MYECKO HAYKH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kjacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gaca B Hefento).

[Ipennaraemseiii B mporpamMme 1o (pU3HMKE MepeyeHb JIA0OPATOPHBIX PadOT U
OTIBITOB HOCHT PEKOMEHJIATEIbHBIM XapaKTep, YUUTENb JIeTaeT BHIOOP MpOBEICHUS
7a00paTOpHBIX pabOT W OMNBITOB C YYETOM HWHAMBUAYAITBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa JKCIIEPUMEHTAIBHBIX 3aJlaHul, TpeaaracMbIX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COJEPKXAHUE OBYUYEHUA

7 KIIACC

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

@usznka — Hayka o mnpupone. SBneHus npupoabl. DUNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuuHbL. M3Mepenue Qusnyeckux BenuuuH. Duzndeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd HU3Yy4aloT OPHPONY.
EcTecTBeHHO-HAyYHBIM METOJ TO3HAHUsS: HAOJIOJEHHE, TMOCTaHOBKAa HAY4YHOTO
BOIPOCA, BBIIBUXKEHUE TUIOTE3, HKCIIEPUMEHT IO IMPOBEPKE TMIOTE3, OOBSICHEHUE
Habmogaemoro aBieHus. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuueckue, TeIUIOBbIE, MIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBIICHMUS.

2. @uznyeckue NpubOOpsl U MOPOIEAypa MPsIMBIX U3MEPEHUN aHAJIOTOBBIM U

U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OmnpeneneHue pasMepoB MabIX TEIl.
5. M3mepenue Ttemreparypsl INpH TOMOIIM JKAJIKOCTHOTO TEPMOMETpPA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue wuccienoBaHus I0 NPOBEPKE THUIIOTE3bl: AAJIBHOCTH II0JETA
[IapuKa, MYIEHHOTO TOPU30HTAIbHO, T€M OO0Jjblle, YeM OOJIbIIe BHICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

CrpoeHne BemecTtBa: aTroMbl M MOJIEKYJNBI, WX pa3Mepbl. OImbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrkeHne dactur BemectBa. CBfA3b CKOPOCTH JBMXKEHHMS YacTUL[ C
temnepatypoil. bpoyHoBckoe aBwxkenue, auddysus. BzaumopaeicTBue dYacTHIL
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHHSI BELIECTBA: CTPOCHHME TIa30B, >KMIKOCTEH M TBEPIBIX
(kpucTaJIMyecKknx) Tea. B3anMoOCBsI3p MeXAy CBOMCTBaMH BEIIECTB B PA3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HaOmionenue sineHuid, 0ObACHSIIONIMXCS MPUTSKEHUEM WUITH OTTAJIKUBAaHUEM
YaCcTUI BEIIECTBA.
Jlabopamopuvie pabomul u onvimaol.
1. OueHka nMaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (GoTorpaduii).
2. OnbITHI 10 HAOJIOJACHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.
Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexanuueckoe JBWXEHUE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBUXKCHUE.
Cxopoctb. CpenHsii CKOPOCTh TP HEPAaBHOMEPHOM JBMXKEHUHU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBneHne uwHepuMH. 3aKOH HHEpUHUHU. B3auMmonelcTBHE TeNl Kak MpUYMHA
M3MEHEHHUS CKOPOCTHU JIBUXKEHUS Teld. Macca kak Mepa UHepTHOCTH Tena. [ImoTHOCTh
BemecTBa. CBs3b INIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBRA.
Cuila Kak XapakTepUCTHKa B3auMoAeHcTBUS Tell. Cuiia YNpyrocTh M 3aKOH
['yka. 3mepeHue cuibl C MOMOIIBK JUHAMOMETpA. SIBIEHHE TATOTEHHUS U CUJIA
TsokecTd. Cuna TsbkecTH Ha JIpyrux ruia”etax. Bec tema. HeBecomocts. Cnoxenue
CWJI, HAIIPaBJICHHBIX IO OJHOW mpsmoil. PaBHoxencTByromas cui. Cuia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HabnroneHue MexaHUYECKOTO ABUXKECHHUS Tea.
2. M3MepeHune CKOpoCTH MPSMOJIIMHENHOTO ABUKECHUS.
3. HaOmronenue siBeHUs: HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JBIKEHHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHue cpelHeld CKOPOCTH CKOJBKEHHS Opycka WM IIapuka I0
HAKJIOHHOU TUTIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTb pacTskeHus (aedopmarivn)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITEL, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JHaBnenue. CriocoObl YMEHBINIEHUS W yBEJIWYEHUs JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JIaBJICHHS Ta3a OT oObéMa, Temmeparypsl. llepemava naBnmeHus
TBEPABIMU TEJIAMH, XKUJIKOCTAMU W razamu. 3akoH [lackans. I[IneBmatuueckue
MalllUHbl. 3aBUCUMOCTb JaBJI€HUSI JKUJIKOCTH OT TJIyOuHBL. ['HMapocratuueckuit
napagokc. Coobmraronyecs: cocyasl. [ mapaBnudeckue MeXaHu3MBbl.



Atmochepa 3emun u armocdepHoe aaBinenue. [IpUyuHBI CyIIECTBOBAaHUSA
BO3aymHOW obOomouku 3emin. OmbiT Toppuuemnu. H3mepenue atmochepHOro
JaBJieHUs. 3aBUCHUMOCTh aTMOC(HEpPHOro JaBJICHUSA OT BBICOTHI HAJ YPOBHEM MOpPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUIKOCTH W ra3a Ha IMOrPYKEHHOE B HHUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmarommecs coCy/bl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.
3aBUCHUMOCTH BBITAIKUBAIOIICH CUITBI OT 00bEMA MOTPYKEHHOM YacTH Teja U
MJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
8. YCJIOBHE IUIaBaHMS TEN: IJIABAHWE WIH MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopuwie pabomul u onvimaul.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOU B
MKUIKOCTh YaCTH Tea.
2. OmnpeneneHue  BBITAJKUBAIOWMIEHM — CWJIBL,  JCHCTBYIONIEHM Ha  TEJIO,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CUJIbI, ICUCTBYIOIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.
4. OmbITBI, JACMOHCTPUPYIOIIME 3aBUCHUMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYXKEHHON B HKUIAKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOAKU U OPEICIICHHE

€€ rpy30M0AbEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuudeckast pabota. MOUTHOCTb.

[Ipocthie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecus phiuara. [I[puMeHeHne nmpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TOe
npaBwio» Mexanuku. KIIJ[ mpocteix MexaHnu3MoB. [IpocThie MeXxaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTudeckas U TOTEHUHATIbHAs  DHEPTHS.
[IpeBpailieHrie OJHOTO BHJIa MEXAHMYECKON PHEPrud B JAPYrod. 3aKOH COXpPaHECHUS
SHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. ITIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.
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1. Ompezenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUXKEHUHU TeJa IO
TOPU30HTAIBHOW MMOBEPXHOCTH.
2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKOM SHEPTHUHU.
8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOPUH  CTPOCHUS
BelecTsa. Macca W pa3mepbl aTOMOB M MOJEKyJ. OMBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopenu TBEPIOro, S>KUJIKOTO W Tra3000pa3HOrO COCTOSIHMM  BeIleCTBa.
Kpucrammueckue u amopdusie Tena. OObsICHEHHWE CBONCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJOKEHUHW MOJICKYJISIPHO--KUHETUYECKOU TEOpPHUH.
CmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKECHUS
yactull. BuHyTpenusis osHeprus. CnocoObl U3MEHEHUS BHYTPEHHEW SHEPTUHU:
TerJIonepeaya U coBepiieHue padotsl. Buabl Termonepeaaun: TEMIOMPOBOIHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KonuvecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TermmooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOro OamaHca. [InaBieHue u oTBepaeBaHue
KPUCTAJUIMYECKUX BEIISCTB. YJenbHas TeryioTa IuiaBieHus. [lapooOpazoBanue u
koHneHcarus. Mcmapenune. Kunenue. VYiaenpHas TermioTa mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT aTMOC(EPHOTO JAaBICHUS.

BrnaxHocTth BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Mpuniuner  pabotel TeroBbix aBurateneit KIIJ[ TemmoBoro gBuratens.
TeruioBble ABUTATENN U 3alIUTA OKPYKAIOIIEH CPEJIBI.

3aKOH COXpAHEHHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddysumn.

3. HaOnronenue siBieHuN cMauMBaHus U KaWJUSIPHBIX SBJICHUM.

4. HaOmroieHre TeraoBoro pacuiupeHus Tell.

5. M3meHeHnue paBieHus raza MpPU H3MEHEHUHW OOBEMA W HArpeBaHUU WU

OXJIAXKICHUMU.

6. IlpaBuna usmepeHus TemMnepaTyphl.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue mipu coBepiiieHur pabOThl BHEIITHUMH CHJIAMHU.

10. CpaBHEHME TEMIOEMKOCTEN PA3IMUHBIX BEUIECTB.



11. HaOmroieHue KUIIEHUS.

12. HabnroneHue nocTosiHCTBa TEMITEPATyphl IPHU JIABJIECHUU.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OnbITel MO HAOMIOAEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XUIAKOCTEH U

TBEPABIX TEIL.
4. OmnpeneneHue NaBIeHHs BO3AyXa B OaJJIOHE MIMPUIIA.
OnbIThI, AEMOHCTPUPYIONINE 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT €ro o0béma
Y HarpEBaHMs WA OXJIAXKICHUS.

6. [IpoBepka rHUMOTE3bl JMHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOWKA KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HabGmioneHne wu3MeHeHUsT BHYTPEHHEH OSHEpruM Tejla B pe3yibTare
TeIuIonepeau ¥ paboThl BHEIIHUX CHJL.

8. HccnenoBaHue sBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOM U

ropsiuer BOJIBL.

9. OrmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOT'O BOJOW MpHU TEII000MEHE

C HArpeThIM METAJUIMYECKUM LIJIMHIPOM.

10. OnpeneneHne yaeabHON TEINTIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpenesieHne OTHOCUTEIBHOW BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTpuzanms Tel. J[Ba poaa SIEKTpUYECKUX 3apsaoB. B3anmmonencTBue
3apsbKeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTB CHIIbI B3aUMOACHCTBUS 3apsSAKEHHBIX
TE€J OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIAMH).

Onextpudeckoe mnozne. Hanmpsok€HHOCTh anekTpudeckoro mnousst. [IpuHoun
CYIEPIO3UILINU AEKTPUUECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmu 5sieKTpyUYecKHX 3apsa0B. OJIEMEHTAPHBIN DJIEKTPUYECKUN 3apsl.
Crpoenne atoma. [IpoBOIHMKH M TUDIIEKTPUKH. 3aKOH COXPAHEHMS DIJIEKTPUUECKOTO
3apsaa.

ONEeKTpUYECKUd TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO  TOKA.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KMJIKOCTSX U T'a3ax.

Onekrpudeckass  nenb. Cuima  TOKa.  DJEKTPUYECKOE  HaNpPsHKEHUE.
ConpoTuBeHUE MPOBOAHUKA. Y ACILHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa s
yudacTka 1enu. [locnegoBaTenbHOe M NapaJJIENIbHOE COEAMHEHUE POBOAHUKOB.

Pabota ® MOIIHOCTH 3JeKTpuYeckoro Toka. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKHUE LIeH U MOTPEOUTENn 3JIeKTpUUeckoil sHeprun B ObiTy. KopoTkoe
3aMbIKaHHUE.



[IocTosiHHBIE MarHuThl. B3auMoAeicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. MarauTHoe nosie 3eMJIM U €ro 3HaueHue s )Ku3Hu Ha 3emiie. OnbIT DpcTesa.
MarnutHoe 1oJe 3JeKTPUIecKoro Toka. [I[pruMeHeHne 3IeKTpOMarHuTOB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TMOJs HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEID
MIOCTOSTHHOTO  TOKa. MCMonb30BaHHWE  DJIEKTPOJABUTATENENM B TEXHHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Oneitel @apanes. SBneHue 3jeKTpoMarHUTHOW MHAykuuu. IlpaBuiio JleHna.
DnekTporeHeparop. Cnoco0b1 MOJIYYECHUS AINEKTPUUYECKOU JHEPIUU.
DNEKTPOCTAHIIMY HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPIHH.

Jemoncmpayuu.

DneKkTpu3aius Tel.
JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DNEeKTpOCTaTHYECKast HHAYKIHUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[1poBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUIECKOTO MOJIS.
W cTOYHUKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a3oBBIl pasps.
. U3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUIeCKOT0 HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. B3aumoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3/ICIICHUS TTOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.
. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTh  HAmpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHUSI.
25. DJIEKTPOTreHEepaTOp MOCTOSHHOTO TOKA.
Jlabopamopuwie pabomul u onvimaol.
1. OmpITel MO HAOJMIOJAEHUIO DJEKTPU3AMHM TeN HHAYKIHEH U TpH
COMPUKOCHOBEHUH.
2. HccnenoBanue [JEWCTBUSA DJIEKTPUYECKOTO TIOJISI HA TMPOBOAHUKUA U
JABJIEKTPUKHU.
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CO6opka u poBepka padOThI JIEKTPUUECKOM LIETTH OCTOSTHHOTO TOKA.

M3mepeHre U peryaupoBaHie CHIIbI TOKA.

N3mepeHne U peryaupoBaHUe HAMPSKEHUS.

HccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA, WAYIIETO YEpPE3 PE3UCTOP, OT

COIIPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOpE.

7. OmbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBICHUS
IPOBOJHUKA OT €r0 JJIMHBI, IUIOIA/IA MONEPEYHOT0 CEYEHUSI U MaTepHaIa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPsDKEHUM MpU  MOCIEA0BATEIbHOM
COEIUHEHUH JIBYX PE3UCTOPOB.

9. [lpoBepka mpaBwia A CHJIbl TOKa IpPU MAPALIEIBHOM COEAUHEHUU
PE3UCTOPOB.

10. Onpenenenne paboThl AEKTPUUYECKOIO TOKA, UAYILET0 Yepe3 Pe3UCTop.

11. OnpeesieHne MOIUTHOCTH 3JIEKTPUYECKOT0 TOKA, BBIIEIAEMOMN Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, MAYIIETO 4YEpe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEll.

13. Onpenenenne KIIJ[ Harpesares.

14. UccnegoBaHre MarHUTHOTO B3aUMOICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3ydyeHrne MarHUTHOTO NOJISl TOCTOSIHHBIX MarHUTOB MIPU UX OOBEAMHEHUU U

o vk~ w

pa3ieiIeHUH.
16. MccnenoBanue NENCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. ONBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbl B3AMMOJECUCTBUS KAaTyIIKH
C TOKOM M MarHuTa OT CUJIbl TOKAa ¥ HAIIPaBJIECHUs TOKA B KaTYIIIKE.
18. MI3yueHue AeiCTBUA MarHUTHOIO 10JIS HA IPOBOJHUK C TOKOM.
19. KoHCcTpyHpoBaHue U nu3ydeHue paboThl 3JIEKTPOIBUTATENS.
20. U3mepenue KII/l 351eKTpoABUTaTEIbHOM YCTAHOBKH.
21. OnBITBI 0  MCCHENOBAHUIO  SBJIEHUSA DJIEKTPOMAarHUTHOM WHIYKLWH:
UCCIICIOBAHUE U3MEHEHUM 3HAYEHUS U HAIIPABJICHUS UHIYKIIMOHHOTI'O TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe JABWKeHUE. MarepuanbHas Touka. (Cucrema  OTCUéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOIO JIB)KEHMS. PaBHOMEpHOE MpSMOJIMHEMHOE
nBmkeHue. HepaBHOMepHOe mpsiMoiMHENHOE ABMKEeHHE. CpenHsiss 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMojiMHEHHoe aBuxkeHue. (CBoOoaHOE
nageHue. OnsITel ['amuies.

PaBHOMEpHOE NBWXKEHHE MO OKpyXHOCTH. Ilepuong u yacrtota oOparieHwus.
JInneriHasg u yriioBasi CKOpocTHu. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

ITepseiit 3akoH HeroTrona. Bropoi 3axkoH Herotona. Tperuit 3akoH HproroHa.
[IpyHIMT CyNIEpIIO3ULMHU CHIL.



Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMS: cujla TPEHHUS CKOJIBKEHUs, CHJIA
TPEHUS NOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. JIpwxkenuwe maHeT BOkpyr CousHna. llepBas kocmuyeckass CKOpPOCTb.
HesecoMoCTh U ieperpysKu.

PaBHOBecue MatepuanbHOl TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3Mmenenne umiynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckast paboTa U MOUIHOCTh. PaboTa cuil TSKECTH, YIPYrOoCTH, TPEHMUSL.
Ces3p sHeprun W paboTel. lloTeHumanbHas »HEprus Tena, MOJHATOTO HaJ
ITIOBEPXHOCTBIO 3eMiM. lloTeHnnanbHas 3HEprust c:katou npykuHbl. KnHetndeckas
sHeprud. Teopema O KMHETHMYECKOW 3HEPruu. 3aKOH COXPAaHEHMsS MEXaHU4ECKOU
DHEPTHUU.

Jemoncmpayuu.

1. HalnroneHue MeXaHM4YecKOro IBMKEHUS Tella OTHOCHUTEIBHO Pa3HbIX TN

OTCYETA.

2. CpaBHeHME NyTed W TPAaGKTOPUM JABWXKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUYKEHHUSI.
HabGnronenue nBM>KEHMS Tela 0 OKPY>KHOCTH.

o vk~ w

Habmroienue MexaHM4ecKUX SIBICHHUM, MPOUCXOISAIINX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUM OTHOCUTEIBHO
KaOuHeTa (PU3UKH.
7. 3aBUCHUMOCTb YCKOPEHHS Tela OT Macchl Tejla W ACHCTBYIOUIEH Ha HEro
CHJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.
M3meHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.
10. [lepegaya nmmynbca Npyu B3aMMOACHCTBUY TEIL.
11. [IpeoOpa3zoBanus SHEPTUU NPU B3aUMOACHCTBUU TEN.
12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.
13. CoxpaHeHHe UMITYJIbCa ITPU a0COIOTHO YIPYTOM B3aUMOACHCTBUU.
14. HaGnroieHue peakTUBHOTO ABUKEHUSI.
15. CoxpaHeHre MEXaHUYECKOW SHEPTrUu Mpu CBOOOTHOM MaJICHUU.
16. CoxpaHeHHEe MEXaHWYECKOM PHEpruu Mpu ABUKEHUM Tela MOJ JEUCTBUEM
IPYKUHBI.
Jlabopamopuwie pabomul u onvimaol.
1. KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajbHEHIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TEJIEKKU.



2. OmpeneneHure cpelHed CKOPOCTU CKOJIbKEHUS OpycKa WIA JABWKEHUS
IapyKa 1Mo HaKJIOHHOW IIOCKOCTH.

3. OnpeneneHue YCKOPEHUs Tella MNpU PABHOYCKOPEHHOM JBUKEHHUHM TIO
HAKJIOHHOM TJIOCKOCTH.

4. VccrnemoBaHue 3aBUCHUMOCTH TYTH OT BpPEMEHH IIPU PAaBHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. I[IpoBepka THUIOTE3BI: €CIIM TIPH PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHONW CKOPOCTH IIyTH OTHOCATCS Kak psjJi HEUETHBIX 4YHUCEN, TO
COOTBETCTBYIOIINUE MPOMEXYTKH BPEMEHH OJJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne ko3 GUIEEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS TIPU PAaBHOMEPHOM JBUKEHUU Teja 1Mo
TOPU30HTATBHON OBEPXHOCTH.

10. Onpenenenrie  pabOThl  CUJIBI  YINPYrOCTH MOpH  TOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPAaHEHUS SHEPTUH.

Pazngen 9. Mexanuveckue Koj1e0aHUS U BOJHBIL.

KonebarensHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUWM: MEPHOI,
4acToTa, aMIUINTyJda. MaremMaTH4ecKuil W TNPYKUHHBIM MasTHUKU. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHLHOM JABUKEHUM.

3aTyxaromnme KOJIeOaHMsI. Brinyk1eHHbBIE KoJIeOaHwUsI. Pe3onanc.
Mexannueckue BosHbI. CBOMCTBA MEXaHUYECKHX BOJH. [IpoAoibHbBIE U MTONIEpEYHBIE
BOJIHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacmpocTpaHeHus. MexXxaHUueCKHue BOJIHBI B
TBEPAOM TEJE, CEUCMUYECKHUE BOTHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MupasByk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue komeOaHWU TeENT MMOJA NOEHCTBUEM CHJIBI TSHKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenune BRIHY)ICHHBIX KOJICOaHW U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OmpepeneHne 4aCTOTHI U TIEpUoa KoJieOaHWH MaTeMaTUYECKOTO MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJEOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TE€pHUOJia KOJEOAHWUW TMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
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4. VccrnenoBaHue 3aBUCMMOCTH MEpUoia KoJIeOaHUN PYKUHHOTO MasiTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MepHUOJia KOJeOaHUM Tpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. ONbITBI,  JIEMOHCTPUPYIOIIME  3aBUCMMOCTh  Iepuojia  KoJieOaHUM
NPYKUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.

Paznea 10. D1eKTPOMATHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TIOJIE. DJIEKTPOMArHUTHBIE  BOJIHBL. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. [Ilkama »nekTpoMarHUTHBIX BOJH. Vcmnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OnexkTpomarHuTHas npupoaa ceta. CKopocTh cBera. BosHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOUIBEHOTO

TenedoHa.

Paznen 11. CBeroBble siBJICHUS.

JlyueBas monenb cBera. ctounuku ceera. [IpsiMosimHeliHOE pacpocTpaHEHUe
ceeta. 3atmenus Comuna m JlyHel. Otpaxenne cBeta. [lnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejaomiieHUusi cBera. llonHOe BHyTpeHHee
OoTpakeHHe cBeTa. Vcnosib30BaHKE MOJTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX
CBETOBO/IaX.

Jlunza. Xon mydeit B nuH3e. OnTudeckas cucteMa ¢oTtoarrapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JadlbHO30PKOCTb.

Paznoxenue Oenmoro cBera B cnekrp. Omnbitel  HetoTona. CrnokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J ny4yer B pacCEeUBAIOLIEH JIMH3E.

[TonyueHne n300paskeHU C TOMOIIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rinasa.
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11. Paznoxenue 6e5noro cBera B CIEKTP.
12. [lomyuenue 6en0ro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimaol.
1. HccnenoBaHue 3aBUCHMOCTH yrila OTPaXEHUS CBETOBOIO Jiydya OT YyIJa
MaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIja IPEJIOMIJIEHUS CBETOBOIO Jy4ya OT yrjia
IIaJICHNS] HA TPAHUIIE «BO3LyX—CTEKIION.
4. TlomyueHue M300pakeHHM ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS W ONTHYECKOM CUIIBI COOMparomiei
JINH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnpITBI 1O BOCHPUATHIO LIBETa NPEIMETOB IMpPH HX HAONIONEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pezepdopna m mnanerapHas Mozenb aroma. Mopjenb aroma bopa.
Hcnyckanue u Moromenne cBeta aroMoM. KBaHThI. JInHEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oera- U ramma-uziaydeHus. CTpoeHHE aTOMHOIO
anpa. HykionHas Mmoaens aroMHoro sigpa. M3orornsl. PainoakTuBHbIE NPEBPAIICHUSI.
[lepnon nmosrypacnaa aTOMHBIX SAED.

SnepHple peakuyu. 3aKOHBI COXPaHEHUs 3apsAJ0BOrO M MAacCOBOIO YHMCEN.
OHeprusi cBA3M aTOMHBIX sfaep. CBsA3b Macchl W dHEpru. Peakuuu cuHTE3a U
nenenus saep. crounnku 3eprun CosHIa U 3BE3N.

Snepnas osHepretuka. JleMCTBUS pPagUOAKTUBHBIX H3JyYEHUW HA IKHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabOnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUN YACTULBI IO TOPMO3HOMY ITyTH

(o dotorpadusam).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO--00001IAIOIIUN MOYJIb TPEIHA3HAYEH ISl CUCTEMAaTU3aluu U
000011IeHHs] MPEIMETHOTO COJEPkKAHUS W OMNbITa JEATEIbHOCTH, MPUOOPETEHHOTO
OpU HM3yYEHUM BCEro Kypca (U3MKH, a TaKkke JJIsl MOJATOTOBKH K OCHOBHOMY



rOCyJapCTBEHHOMY OJK3aMeHy Mo (u3uke sl 0Oydarouuxcsi, BBIOPABIIMX 3TOT
y4eOHBIN MIpeIMeET.

[Ipy m3ydYeHHH AAHHOTO MOZYJS PEANU3ylOTCS U CHCTEMAaTU3UPYIOTCS BHUIBI
JeSITEILHOCTH, Ha OCHOBE KOTOPBIX OOECTeUMBACTCA JOCTIKEHHE MPEIMETHBIX U
METaNpeIMEeTHBIX  IUIAHUPYEMBIX  pe3yiabTaToB  oOyueHus,  (opMmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJIOB HCCIICAOBAHUSA
SBICHUN TPUPOIBl W TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (PrU3HUecKue
SBJICHUSI, TPUMEHSS TIONy4YeHHBbIE 3HAHUSA, peularh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIC U dKCIIEPUMEHTAIILHBIE.

[IpuHIMNMATBHO AEATENbHOCTHBIM XapakTep JaHHOTO pasjelia peaau3yeTcs 3a
CU€T TOTO, YTO OOYUAIOUIUECS BBIMOIHAIOT 3a/IaHUs, B KOTOPBIX UM Ipejiaraercs:

HAa OCHOBE TMIOJIYYCHHBIX 3HAaHUW pacrmo3HaBaTh M HAyYHO OOBACHATH
¢duznyeckue BICHUS B OKPY KaIOLIEH PUPOE U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJbl UCCIIECJOBAHUS (PU3NUYECKUX SBIICHUH, B TOM
quClie 1711 IPOBEPKU TUIIOTE3 U MOJIYyYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAay4YHBIE OCHOBBI HamOoliee Ba)XXHBIX JOCTHIKEHHUH COBPEMEHHBIX
TEXHOJOTHI, HAMpUMEpP, MPAKTUYECKOTO HCIOIB30BAaHUS PA3IMYHBIX MCTOYHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHHUS M COXPAHEHHUS BCEX HM3BECTHBIX BHJIOB
SHEPIrHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue pu3MKu Ha ypOBHE OCHOBHOTO 00IIIET0 00pa30BaHMs HAINPABIEHO Ha

JTOCTIDKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX W TMPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydeHus pu3MKu Ha YpOBHE OCHOBHOTO OOIETO 0Opa30BaHUS Y

oOy4aromierocss OyayT chOpMUPOBaHBI CIEAYIOIIME JIMYHOCTHBIE PE3YNbTAThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSBICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY Y4YacCTHUIO B OOCYXJCHUU OOIIECCTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTUKEHUU
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAIBHO--3TUYECKUX IPUHIUIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUSITHE ICTETUYECKUX KadyecTB (PU3MYECKONM HAyKH: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHHWE IIEHHOCTH (U3NYECKOW HAyKH Kak MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJOTWM, Ba)KHEWILIEH COCTaBIISIOLIEH
KYJbTYpPBIL;

— pa3BUTHE HAYYHOW JHOOO3HATENBHOCTHU, HHTEpECca K HCCIEAOBATEIbCKOM
NeATEIIbHOCTH,

5) popMupoBaHUA KYJIbTYPbI 3I0POBbS U SMOIUOHAJILHOIO 0JIArOMOJIyYHs:
— OCO3HaHUE€ IIEHHOCTH Oe30macHoro oOpaza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBW O€30MacHOrO TOBEJAEHUS Ha
TPAHCIIOPTE, HAa JOPOTax, C AJICKTPUUYECKUM U TEIJIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMHPOBAHHOCTH HaBbIKa peduieKkcru, PU3HAHUE CBOETO MpaBa Ha OLINOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTHBHOE Yy4yacTHE€ B pEIIeHWU TMPAKTUYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aliy, TOPo/ia, Kpasi) TEXHOJOTUIECKON M COIMAIbHOMN
HaIPaBJICHHOCTH, TPEOYIONIUX B TOM YUCJEe U (PU3NYECKUX 3HAHUI;

— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodecCuii, CBSI3aHHBIX C (PU3UKOMH;



e 7) 3K0JIOTHY€CKOr0 BOCIIUTAHUSA:

e — OpUEHTAIMA Ha NpUMEHEHHE (UBMYECKUX 3HAHWUU Ui pelieHus 3aj1ad B
00JIacTH OKpY’KarIleld cpeapl, IUIAHUPOBAaHUS TOCTYIIKOB U OLCHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

e — OCO3HaHWEC TJIOOATHLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TyTEeH HuX
pelieHus;

e 8) aganTauMu K M3MEHSIIOIIMMCSl YCJIOBHSIM COLUAJBLHOW W TPUPOIHOM
cpeabl:

e — IOTPEOHOCTH BO B3aUMOJICUCTBUH MPHU BBIMOJHEHUH UCCICIOBAHUN M TIPOCKTOB
(Gbu3HUeCcKoi HAPaBIECHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIHOCTD;

e — MOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHHWH, B TOM 4HCie (HOPMYIHPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHHUE Je(DUIIMTOB COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEW B 00JacTu
bu3uKu;

e — IUTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DM3UUECKUX 3HAHMIA;

e — CTPEMIJICHHE aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBS3U MPUPOBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMUIA;

e — OIIGHKAa CBOMX JCWCTBUM C YYETOM BIMSHUS Ha OKPYXKAIOIIYI CpEmy,
BO3MOYKHBIX I'JTIOOAIBHBIX ITOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate ocBoeHHS MPOTrpaMMEI 10 (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOydaronierocss Oyayr copMupoBaHbl MeTamnpeaMeTHbIE
pe3yJbTaThl, BKJIIOYAIONIME MMO3HABATEIbHBIC YHUBEPCAIbHbIC YYeOHBIC NEWUCTBUS,
KOMMYHUKATHBHBIE  yHHBEPCAJIbHbIE  y4eOHbIE  JIEHCTBUS,  PETYJSITUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aAelcTBUA:

e BBIBIATH M XapPaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);

e YCTAHABJIWBATH CYIIECTBEHHBIA MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

e BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B paccMaTpuBaeMbIX (akTax,
JAHHBIX ¥ HAOMIOJACHUSX, OTHOCSIIUXCS K (PU3HMUESCKUM SIBICHUSM;

e BBIABJISITH NPUYMHHO--CIICJICTBEHHBIE CBS3U TPU HU3YYCHHH (HU3HUIECKUX
SBJICHUW U MPOIIECCOB, JI€JIaTh BBIBOJIbI C MCIIOJIL30BAHUEM JACAYKTUBHBIX U



WHIYKTUBHBIX YMO3aKIIOYEHUH, BBIIBUTAaTh THIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYWH;

CaMOCTOSITENILHO BBIOMpaTh COCO0 pelieHus yueOHOoW (U3nYecKoi 3amaun
(cpaBHEHHE HECKOJNBKMX BApUAHTOB  pEIICHHs, BBHIOOp Hambolee
HOAXOJISIIETO ¢ Y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUECB).

ba3oBble ucciiefoBarTe/IbCKHe 1eiiCTBUS.

MCITOJIb30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY ILIAHY OIbIT, HECJIOKHBIN
bu3MUecKuil  DKCIEPUMEHT, HEOONbIIOE HCCleoBaHue (HU3UIECKOTO
SIBJICHUS,

OLIEHMBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMALINIO, TOITYICHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYIHpOBaTh 00OOIIEHUS U BBIBOJBI MO pe3yibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh  BO3MOXKHOE  JalIbHEHIEee  pa3BUTHE  (PU3MUECKUX
IIPOLIECCOB, & TaKXE BBIJBUTATh MPEAMNOJIOKEHHUSI 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh PA3JIUYHbIE METOIbl, MHCTPYMEHTBI M 3alpOChl NPHU IOUCKE U
orOope MH(OpMaMK WM JaHHBIX C YYETOM MPENJIOKEHHOW Yy4eOHOU
dbuznyeckoil 3a1a4u;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH HHPOPMALIMIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJbHYIO  (opMy  mpefcTaBICHUS
MH(OpMaIMU U WUTIOCTPUPOBATH PEIIacMbIe 3a7a4l HECIO)KHBIMUA CXEMaMH,
JarpaMMaMu, HTHOUW rpaukoi U ux KOMOHMHAIUSIMU.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B Xoie OOCYXJeHHs y4eOHOro marepuaia, pe3yJlbTaToB JIa0OPATOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI U
BBICKA3bIBaTh HWJICH, HAIICJICHHBIC Ha pEIICHUE 3aJaud W TOJJACP’KaHUe
01aroKeIaTeIbHOCTH OOIICHUS;

COTIOCTAaBIISITh CBOM CYXICHUS C CYXKJICHHUSIMHU JPYTUX YYACTHUKOB JUAJIOTa,
OoOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

MyOJUYHO TIPEICTABIIATh PE3YJIBTATHl BBIMOJHEHHOTO (PU3MUECKOTO OTBITA
(9KCTIEpHMEHTa, UCCIICIOBAHUS, TIPOSKTA);

MOHUMATh W UCIOJIb30BaTh MPEUMYINECTBA KOMAH/IHON M WHANBUIYaTbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYIECKOM TIPOOIEMBI;

MPUHUMATH IICJIM COBMECTHOM JIeATEIIbHOCTH, OPTaHU30BBIBATh JICHCTBHS 110
e€ MOCTIIKCHHIO: paclpeAesIaTh POJU, 00CY X AaTh MPOIECCHl M PE3yJIbTAThI
COBMECTHOM pabOThI, 000011IaTh MHEHUS HECKOIBKHX JIFOJICH;



BBITIOJTHATH CBOIO YacTh palbOThI, JOCTUTas KAYECTBEHHOTO pe3yJibTara I0
CBOEMY HAIIPABJIECHHUIO U KOOPAWHUPYSI CBOU ACHUCTBUS C IPYTUMH WICHAMH
KOMAaH]IbI;

OIICHUBATh KauyeCTBO CBOETO BKJIaJa B OOMIMM MPOIAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

CaMoopraHmaunﬂ:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYaIHsIX, TPEOYIOMHX IS
peteHust GU3NIECKUX 3HAHUH;

OPUEHTUPOBAThCS B  PA3JIMYHBIX  MOAXOJAaX  MPUHATUA  pPEUICHUUN
(MHAMBUlyaTbHOE, TPUHSITUE PEIICHHUS B TpyMNIe, MNPUHITHE PEIICHUM
rpyIIon);

CaMOCTOATENBHO COCTABIIATH QJITOPUTM pELICHUs (PU3NYECKON 3alayu WU
IUIAHa MCCJIEIOBAaHUS € YYETOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;
Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA UHTEJJIEKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U MPEAJIarath IiaH €€ U3MEHEHUS;
OOBSCHATh  NPUYUHBI  JIOCTHXKEHUS  (HEJOCTIIKEHHS)  pe3yJbTaTOB
NeSATEILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(bU3UYECKOro UCCIeA0BaHUS WK MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
U3MEHUBIINXCS ~ CUTyallMii,  yCTAaHOBJICHHBIX  OIMIMOOK,  BO3HHUKIIHNX
TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIN U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO JAPYTOro YeJOoBeKa B XOJ€ cropa WM AUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPU pelieHn: HU3NIECKUX 3a/1a4d WId B
YTBEPKIACHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust B 7 Kjacce mpeJMETHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITIOJIB30BATh TOHATHS: (PM3MUYECKUE M XUMUYECKHE SIBICHUS, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIENb, THIOTE3a, CAWHUIBI (PU3MUYECKUX BEIUYHH, aTOM,
MOJICKYyJla, arperaTHbIe COCTOSIHMS  BemiecTBa  (TBEpHOE,  IKHJIKOE,
razoo0pa3Hoe), MEXaHW4YECKOe IBIKCHHE (paBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEMHOE), TPACKTOpHUSA, PaBHOJCHCTBYIOIAs cuia, aedopmarus
(ympyrasi, TutacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;



paznuuath sBieHUs (Auddys3usa, TEIOBOE IBMKEHHWE YACTHI[ BEIIECTBA,
PaBHOMEpPHOE  JIBUKECHHE,  HEPAaBHOMEPHOE  JBWXKEHHE,  HWHEpUHS,
B3aHMOJICMCTBUE TEJ, PABHOBECHE TBEPJIBIX TEJN C 3aKPEIUIEHHOM OCBIO
BpalllCHUs], TIepefadya JaBJICHUS TBEPIBIMU TEJIAMU, KUJIKOCTSIMU U Ta3aMH,
aTMoc(pepHOE JaBJCHHE, IUJIaBaHWE TeJ, NPEBPAIlCHUs MEXaHUYECKON
SHEPIruM) MO OMUCAHUIO MX XAPaKTEPHBIX CBONCTB U HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh  MPOSIBJICHUE  HM3YYCHHBIX  (PU3WYECKWX  SBIICHUHA B
OKpYXalollleM MHUpe, B TOM 4Yucie (U3UUYECKUE SIBJICHHUS B TMPHUPOJE:
MpUMEPBl ABWKECHHUS C PA3IMYHBIMH CKOPOCTSIMH B JKHBOM M HEKHUBOU
MpUpPOAE, ACHUCTBHE CHJIBI TPEHUS B NOPUPOJE U TEXHUKE, BIIASHUC
aTMOC(EpHOTO JaBJICHUS HA XWUBOW OpPTraHW3M, IIaBaHWE PBIO, pbIYard B
TeJe 4YelloBeKa, MPU ATOM MEPEeBOJIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONKCHIBATh M3YYCHHBIC CBOMCTBA TEN W (PU3MUECKHUE SBJICHUS, UCIOJIb3YS
¢dbuznyeckre BEIMUUHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOpPOCTb, CPEAHSASI CKOPOCThb, CUJA YIPYTrOCTH, CUJIA TSHKECTH, BEC Tela,
CWJIa TpeHus, JaBjieHUe (TBEPIOTO Tena, KUIKOCTH, Ta3a), BHITAJIKUBAIONIAS
CWJIa, MEXaHW4yeckass paldoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOO(PPUIMEHT TMOJIE3HOTO JCHCTBHS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIUAJIbHASL ~ DHEPrusl), TNpPU OMNUCAHUM MPABUIBLHO TPaKTOBaTh
(bU3UYECKUIT CMBICIT UCIIOIB3YEMbIX BEIMYMH, UX OO03HAYCHUS M €IUHUIIBI
bu3MYeCKuX BETUYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapakTepu3oBaTh CBOWCTBA Tes, (U3UYECKUE SBICHUS U MPOLECCHI,
WCIIOJIb3Ysl TIPaBHJIa CJIOXKEHUs CUJ (BIIOJIb OJHOM MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, MpaBUIIO paBHOBecUs phiuara (OJoka),
«30JI0TO€ IIPAaBUIJIO» MEXAHHUKHU, 3aKOH COXPAHECHUS MEXAHWYECKOM SHEPIUH,
IpU STOM J1aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA W 3alUCHIBaTh €T0
MAaTEMATHYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TeJ, B TOM YHCIIC U
B KOHTEKCTE CUTyallHi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIISITH
MIPUYUHHO--CJICICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE M3 1—2 JIOrMYECKUX
miaroB ¢ Onopod Ha 1—2 W3y4YEHHBIX CBONCTBAa (M3UUECKUX SIBIICHUM,
($bU3NYECKNX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemath pacu€THbIE 3a/1aun B 1—2 NEeWCTBUSI, UCTIONIBb3YS 3aKOHBI U (hOPMYIIBI,
CBsI3BIBaIONME (DM3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJ1auu
3alUChIBATh KPATKOE YCJIOBUE, TMOACTABISATh (PU3NUECKHE BEJIUYHUHBI B
dbopMyllbl ¥ TOPOBOJUTH PACU€Thl, HAXOIUTh CIIPABOYHBIC JIaHHBIE,



HEOOXOoAMMBbIE  JUIsI  peuleHus  3ajay, OLEHUBATh PEATMCTHYHOCTH
MOJy4YeHHOM (PU3NUECKON BEIMYMHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pPEIIUTh NpPU MOMOIIH
(bU3MYEeCKUX METOJOB, B OMHCAHUM HCCIIECIOBAHUS BBIICIATH MPOBEPSIEMOE
MpeanosaoxkeHue (TUIOTe3y), pa3audyaTbh U MHTEPHPETUPOBATH MOITYUCHHBIN
pe3ynbTaT, HaXOAWTh OIIMOKA B XOJ€ OIBITA, JENaTh BBIBOJBI IO €Tro
pe3ynbTaram;

MPOBOJUTD OIBITHI IO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU (PU3UIECKUX
CBOMCTB Tel: (OopMyJIUpOBaTh MpPOBEpSEMble MPEANON0KEHHS, COOUpaATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHUs, 3alUChIBaTh XOJ OMNBITa U
(bopMyIHpPOBaTh BHIBOIBI,

BBITIOJHATH PSMbIEC U3MEPEHUS PACCTOSTHUS, BPEMEHU, MacChl Tella, 00bEMa,
CWIbl W TEMIIEpaTypbl C UCIHOJIb30BAHUEM aHAJOTOBBIX M IHU(PPOBBIX
npuOOpOB, 3alHUChIBaTh IOKa3aHWA MPUOOPOB C YUETOM  3aJIaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUThL HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKOM BEITUYUHBI OT
IpPYrol ¢ HCHOJb30BAHUEM TMPSAMBIX HW3MEPEHHN (3aBUCUMOCTH IYTH
PaBHOMEPHO JBHXKYILETOCS T€Ja OT BPEMEHU JBUKECHUS TEla, CHIIbI TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KauecTBa O0pabOTKM MOBEPXHOCTEH Tel H
HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJA CONPUKOCHOBEHUS TE€J, CHIIbI
YOPYIOCTA OT YJJIMHEHUS! TMPYKUHBI, BBITAJIKUBAIOUIEH CHUIBI OT O0BEMA
NOTPYKEHHON YaCTU TeJla U OT IUIOTHOCTHU >KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH Tella, OT TJIYyOWHBI, HA KOTOPYIO TMOTPYXKEHO Telo, YCIOBUU
TJIaBaHUs TeJ, YCJIOBUW paBHOBECHS phluara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM YYE€OHOTO HCCIEAOBaHMs, COOMPATh YCTAHOBKY U BBIIIOJIHSIThH
U3MEpPEHHUs, Cleays MPEeAJIOKEHHOMY IUIaHy, (DUKCUPOBATh pPE3yJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BHUJEC MPEITOKCHHBIX
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJBI 110 Pe3yJbTaTaM UCCIEIOBAHMS;
MPOBOJIUTh KOCBEHHBIC W3MEPEHHsS] (U3MUECKUX BEJIUYMH (TUIOTHOCTH
BEILECTBA KUAKOCTH U TBEPJOrO TeJa, CHJIa TPEHUSI CKOJIbKEHHUS, JaBJICHUE
BO3/lyXa, BBITAIKMBAIONIAS CHUJIA, JIEWCTBYIOIIAsd Ha TNOrPY>KEHHOE B
KUIKOCTh TEJ0, KOAP(HUIIMESHT MOJIE3HOTO JAEUCTBUS MPOCTHIX MEXAHU3MOB),
cieaysd TPEMJIOKEHHOW MHCTPYKIMU: TMPH BBIOJIHEHUUM HU3MEPEHUM
coOupaTh KCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHHE MCKOMOM
BEJINYUHBI;

COOJII0JIaTh MPaBUJIa TEXHUKHU O€30MacCHOCTH IMpHU padoTe ¢ Jad0paTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIIMIIBI JCHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JTUHAMOMETp, COOOIIAIIUECS COCYAbl, OapoMeTp, pblyar,
MOJABWKHBIN U HETIOJBIKHBIN OJIOK, HAKJIIOHHASI TUIOCKOCTh;



XapaKkTepu30BaThb INPUHLUIBl  JAEHCTBUS ~ M3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX omnucaHus (B TOM 4YHUCIHE:
HNOJIINITHAKY,  YCTPOMCTBO  BOJOMPOBOJAA, THAPABIMYECKUNA  Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIIONb3Ysl 3HAHUS O
CBOMCTBAX (PU3MYECKUX SIBICHUM U HEOOXOAMMBIE (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJUTH IPUMEPHI (HAXOIUTh MH(POPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIONb30BaHUSl  (PU3WYECKUX 3HAHUKW B TOBCEAHEBHOM JKU3HM JJIA
obecniedyeHns: 0€30aCHOCTH MPU OOpAILEHUH C TPUOOpaMU U TEXHUUYECKUMU
yCTPOMCTBaMH, COXPAHEHUS 310pPOBbsl U COONIOIEHNS HOPM HKOJIOTMUECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CPEAE;

OCYIIECTBISATh OTOOp UCTOYHMKOB uHpopManmu B HHTepHere B
COOTBETCTBUM C 3aJJaHHBIM MOHCKOBBIM 3alpOCOM, Ha OCHOBE HUMEIOLINXCS
3HAHUAW M TOYTEM CpPaBHEHHUS Pa3jIMYHbIX MCTOYHUKOB  BBIJCISATH
uHpOpMaIMIO, KOTOpas SABJSETCA IPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPHU BBIMOJHEHWN YYEOHBIX 3aJaHUil HAay4dHO--TIOMYJSPHYIO
auTepaTypy (pU3MUECKOro COAEp KaHUs, CIPABOYHBIE MaTepUalbl, PECYpPCHI
cetu UHTepHer, BnageTh NOpuéMaMU  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE KpAaTKWME IMHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB HH(pOpMALMKU (PU3UYECKOTO COAECpPNKAHUSA, B TOM
quciie MyOJIMYHO JieNaTh KpaTKue COOOIIEHUs O pe3ybTaTax MPOEKTOB WIN
y4eOHBIX HCCJEIOBAaHUM, NMPU 3TOM TIPaMOTHO HCIOJIb30BaTh W3YYEHHBIN
NOHATUWHBIN ~ammapar Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MpE3CHTAIUEN;

OpU BBIMOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBAaHUM pachpenensiTh
O0SI3aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJa4aMH,
CIIEIUTh 3@ BBINOJIHEHWEM IUIaHA JEHCTBUIl, aJIeKBaTHO OLICHHWBATH
COOCTBEHHBIH  BKJaJA B  JCITEIBHOCTh  TPYMIbI,  BBICTPauWBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOydenust B 8 kiacce mpeIMeTHbIE pe3yibTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TOHATHS: MAacca U Pa3MEPbl MOJEKYJ, TEIJIOBOE IBUKECHHUE
aTOMOB Y MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHBbIe Tela, HACHIIIICHHBIN M HEHACBIIICHHBIN Tap, BIaXHOCTh BO3yXa,
TeMIIEpaTypa, BHYTPEHHSISI SHEPTHUsl, TEIUIOBOW JBUTATEIb, JJIEMEHTAPHBIN
BJICKTPUYECKUN 3apsijl, SICKTPUYECKOE I0JI€, MTPOBOJHUKNA U JTUDJICKTPUKH,
MMOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyarh SBJICHUS (TEIUIOBOE paCIIMpEHUE M CXKaTue, Terulonepenaya,
TEIUIOBOEC PABHOBECUE, CMAYMBAHUE, KANWUISPHBIE SIBJICHUSA, HWCIIAPEHUE,



KOHJIEHCAlMsl, IUJIaBJI€HUEe, KpucTaum3anus (OTBEpAEBaHUE), KHUIICHUE,
Terionepeaaya (TemIonpoOBOAHOCTb, KOHBEKIIMS, U3yUEHHUE), JIEKTPU3aALUs
TE€J, B3aMMOJEHCTBHE 3apsA0B, JECUCTBUS AIEKTPHUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJICHCTBHE MAarHUTOB, JEHCTBME MArHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAas WHIYKIHKSA) 1O OMUCAHUIO HUX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIHMX JaHHOE
duznyeckoe sBICHNUE;

pacro3HaBaTh  NPOSIBICHHE  W3YYCHHBIX  (U3MYECKUX  SBICHUH B
OKpYXalollleM MHUpe, B TOM 4Yucile (U3UUYECKUE SBJICHHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHUE U KAMWUISIPHBIC SBICHUS B MPUPOJIE, KPUCTAIIIBI
B mnpupoje, uznyuenne CoiHIA, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHME pOCBHI, TyMaHa, HHEs, CHEra, JJIEKTPUYCCKUE SIBICHUSA B
atMoc(epe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE I0JIE€ 3eMJIH,
Iped MmoJitocoB, pojib MAarHUTHOTO TOJISL JUIS KU3HU Ha 3emiie, MOJSIPHOE
CUSIHHUE, TIPU ATOM NEPEBOJIUTH MPAKTUUECKYIO 33/1a4y B yUe€OHYIO, BBIICIATD
CYILIECTBEHHbBIC CBOMCTBA (TIPU3HAKHN) (DU3UYECKUX SIBJICHUN;

ONKCHIBATh M3YYEHHBIE CBOMCTBA TEN M (PU3MYECKHE SIBJICHUS, UCIOJIb3YS
¢u3znyeckue BETUYMHBI (TeMIiepaTypa, BHYTPEHHSISI DHEpIHs, KOJIUYECTBO
TEIUIOTHI, y/I€JbHAs TEINIOEMKOCTD BEILIECTBA, YACIbHAS TEIJI0TA ILUIABJICHUS,
yaelibHas TeIoTa napooOpa3oBaHusl, yeabHasl TEIIOTa CrOPaHUs TOILIUBA,
KO3((PUIIMEHT TOJIE3HOTO0 ACHCTBUS TEIUIOBOM MallMHBI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO3/yXa, JJIEKTPUYECKUH 3apsiji, CHIa TOKa, 3JIEKTPUUYECKOE
HaIlpSDKEHUE, COINPOTHUBIICHHE IPOBOJHUKA, YACIBHOE CONPOTUBIICHUE
BElIeCTBa, pad0Ta M MOUIHOCTh 3JIEKTPUYECKOTO TOKa), MPU OMHCAHUU
NpaBUIbHO TPAKTOBATh (PU3WYECKUI CMBICT MCHOJb3YEMbBIX BEJIMYHH,
000O3HAaYeHUsT M E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIUE JAHHYIO (DPU3MUECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTbH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMICTBa Tel, (U3MUECKUE SIBJICHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON Teopuun
CTPOEHHUSI BEIEeCTBA, MPUHLMUII CYNEPINO3UIMU TMoJed (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma Ui ydacTka LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKk0OH COXpaHEHUsl SHEPIHM, PU 3TOM JaBaTh CIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBSACHATH (PU3MUECKHE TMPOLIECChl M CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOrMuecKux
aroB ¢ Omnopod Ha 1—2 W3Y4YEHHBIX CBOMCTBA (DU3UUECKUX SIBIICHUI,
(bU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7a4d B 2—3 JEUCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYJIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIIOBUS 3aJauu



3alMCBIBATH KPATKOE YCIIOBHE, BBIABIIATH HEOCTATOK JAHHBIX IS PEILEHUS
3aJa4uM, BbIOMpaTh 3aKOHBI M (POPMYJIbl, HEOOXOAUMBIC A €€ pelIeHHUs,
IPOBOAUTH PAcUEThl M CpaBHUBATh IOJIYYCHHOE 3HAUYeHUE (QU3NUECKOU
BEJIMYUHBI C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaThb MpOOJEMBI, KOTOPBIE MOYKHO pEIIUTh MpPU  I[TOMOIIU
$u3NYECKUX METOAOB, HCIOJB3YS OIHMCAHWE WCCIEIOBAHMS, BBIIACIATD
IIPOBEPSAEMOE  MPEIAINOJOKEHUE, OLEHUBATh IPABUIBHOCTh  IOPSAKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

IPOBOJUTD OIBITHI 110 HAOMIOACHUIO (DU3UUECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB TeJ (KaNUJUIAPHBIE SBJICHUS, 3aBUCUMOCTb JJaBJICHMsSI BO3/lyXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH TMpOIlecca OCTHIBAHUS M HArpeBaHUs MpU
U3JTy4€HHUH OT 1[BETa M3JIy4aroneil (OrIomaroleid) MoBEpXHOCTH, CKOPOCTh
UCITAPEHUS BOJBI OT TEMIEPATYPHI KUJIKOCTH U IUIOMAAN €€ MOBEPXHOCTH,
IEKTpU3alMs TEI W B3aUMOJEWCTBUE  JJIEKTPUYECKUX  3apsIOB,
B3aMMOJICUCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YaJIU3alHsl MarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB, I€WCTBUSI MArHUTHOTO TIOJISI HA MPOBOJHMK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJNEKTPOJBUraTENS IOCTOSHHOTO TOKA):
dbopMynupoBaTh MPOBEPSIEMbIE TMPEANOIOKEHHUS, COOUPATh YCTAHOBKY U3
IpeI0AKEHHOTO 000pYy/I0BaHuUs, OMUCHIBATh XOJ OINbITa U (OPMYJIUPOBATH
BBIBOJIBL;

BBINIOJIHATH MPSMBIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIbHON BIAKHOCTHU
BO3/lyXa, CHJIbl TOKA, HaINpSOKEHUS C UCIHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JATYMKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH PE3YJIbTaThl
HU3MEPEHUN ¢ yIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH;

MPOBOJAUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DPU3WUYECKOM BEITUYUHBI OT
IpYyrol ¢  HCHOJb30BAHMEM  MPSAMBIX  U3MEPEHUU  (3aBUCHUMOCTH
CONPOTHUBJIEHUS IPOBOJHUKA OT €ro JUIMHBI, IJIOIIAIN ONIEPEYHOTO CEUEHUS
Y YAEJIBHOIO CONPOTHBJIEHUS BEIIECTBA MTPOBOJHUKA, CHJIBI TOKA, UIYLIETO
yepe3 INPOBOJHUK, OT HANpsDKEHUS Ha IPOBOJHUKE, HCCIECIOBAaHUE
MOCJIEIOBATENBHOTO M NapaJlJIeIbHOTO  COEIMHEHUW  MPOBOJAHHMKOB):
IJIAaHUPOBATH UCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBINIOJIHATh U3MEPEHUS,
clieys NpeJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJIbTaThl MOJYyYEHHOU
3aBHCHUMOCTH B BUJE TaOJHIl U rpaUKOB, eJaTh BBIBOJIBI M0 pe3yjbTaTaM
UCCJIeI0BAHNUS,

IPOBOJUTh KOCBEHHBbIE M3MepeHUs (usnyeckux BenuuyuH (yIenbHas
TEMJI0EMKOCTh BEILIECTBA, COMPOTUBJIECHUE MPOBOJIHNKA, pad0Ta U MOIIHOCTh
IIEKTPUYECKOTO TOKA): IUIAHUPOBATH U3MEPEHUS, coOupathb
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEAys MpPEUIOKEHHON HHCTPYKUWU, U
BBIYHCIIATH 3HAYEHUE BEJIMUUHBI;

cOOJII0JIaTh MpaBWJIa TEXHUKHU O€30MacHOCTH MpU padoTe ¢ Jad0paTOPHBIM
000pyI0BaHUEM;



e XapakTEepU30BaTh MPUHLMUIIBI  JACHCTBUS  M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMUCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUICHUS] JOMOB, TUTPOMETpP, NapoBasi TypOWHA, aMIIEpMETP, BOJBTMETD,
CUETUMK DJIEKTPUYECKOM HHEPTrUu, JJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe AIEKTPONPUOOPHI (mpuMepsl), ANEKTPUUECKUE
MPEAOXPAHUTEINN, BJIEKTPOMATHUT, 3JEKTPOJBUraTellb MOCTOSHHOTO TOKA),
WCIIOJIB3YysI 3HAHUS O CBOMCTBAaX (DM3MYECKUX SBICHUN M HEOOXOIUMBIS
bu3ngecKue 3aKOHOMEPHOCTH;

e pacmo3HaBaThb MPOCThIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIbHBIC
npUOOPHI MO CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP,
TEPMOC, TMCUXPOMETP, THUTPOMETP, ABUTATEIh BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI JJIEKTPUUYECKUX IErel C
MOCJIEIOBATEIbHBIM U TMapajlIeIbHBIM COCAMHEHUEM DSJIEMEHTOB, pas3iinyas
YCJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX TIETIEH;

e TMPUBOAUTH MPUMEPHI (HAXOAUTH HHDOPMAIKIO O IPUMEPAX) MPAKTUUECKOTO
WCITOJIB30BaHUS  (DU3MYECKUX 3HAHUH B TIOBCEAHCBHOW IKW3HHM  JIJIS
oOecrieueHus: 0€30MaCHOCTH MPU 0OpALIEHUH ¢ MPUOOPAMU M TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHS 3I0POBbSI U COOITIOACHUSI HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIEH CpelIe;

e OCYUIIECTBIIATH MOUCK MH(OpManmu husznyeckoro coaepxkanus B Intepuere,
Ha OCHOBE HMEIOIIUXCS 3HAHUW M MYTEM CPABHEHUS JOMOTHUTEIBHBIX
WCTOYHHUKOB BBIJCISITh WH(DOpPMAIHIO, KOTOpas SBISETCS MPOTHBOPEUNBON
WJTM MOYKET OBITh HEJIOCTOBEPHOM;

e HCIOJBH30BaTh TMPHU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep)kaHusi, CIPaBOYHBIE MaTEepUalbl, PECYpPChI
cetu MuTepHer, BiameTh NpUEMaMHd  KOHCIIGKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NUCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
0000mass wuH(pOpMAMI0O W3 HECKOJBKHX HCTOYHUKOB  (PU3UYECKOIO
COJIEp>KaHMsl, B TOM UYUCIIC MyOJMYHO MPEJACTABIIATh PE3yJIbTaThl MPOEKTHOM
WU UCCJIEIOBATENIHCKON JESATEILHOCTH, MPU 3TOM I'PAMOTHO HUCIIOIh30BaTh
W3YYCHHBIM TOHATUWHBIN  ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUJICHUE TIPE3CHTAIINCH;

e TMPU BHINIOJHCHUH YYEOHBIX TPOCKTOB W HCCICAOBAHMHK (PU3HUECKHUX
MPOIIECCOB  paCHpENeiaTh OO0S3aHHOCTH B TpyHIe B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aja4aMU, CJICAUTHh 3a BBHIMOJHEHHEM IUIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OICGHWBAaTh COOCTBEHHBINM BKJIAJL B
JeSATEeILHOCTh TPYIIHBI, BHICTPAUBATh KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHiry oOydeHusi B 9 kjiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIOJB30BaTh  MOHATHUS: CUCTEMa OTCYE€Ta, MaTepUalibHas  TOYKa,
TPACKTOPHS,, OTHOCUTEIHHOCTh MEXAaHHMYECKOIO JIBIKEHUS, aedopmarius
(ynpyrasi, TnjacTUyeckasi), TpEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSDKECTU TBEPAOIO Tejla, paBHOBECHE, MEXAHUYECKHE KoieOaHus U
BOJIHBI, 3BYK, UH(Pa3BYK U YIbTPa3BYK, SJICKTPOMArHUTHbIC BOJHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTH, CIIEKTPHI
UCITyCKaHUs W TOIJIOHIeHMs, aib(a-, 0eTa- U raMma-u3iayyeHus, U30TOIbI,
sJIepHast SHEPreTHKA;

pasznuyath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHENHOE
JNBUKEHUE, PABHOYCKOPEHHOE MNPSIMOJUHEHHOE JBW)XXEHHE, CBOOOJHOE
NaJieHUE TeJl, PAaBHOMEPHOE JBHKEHHE IO OKPYXHOCTH, B3aUMOJEHCTBUE
TN, PEaKTUBHOE [BH)KEHHUE, KoJieOaTeNbHOE JBW)KEHHUE (3aTyXarolue Hu
BBIHYX/ICHHbIE KOJIEOaHMs), PE30HAHC, BOJHOBOE JBM)KEHUE, OTpPa)XKEHUE
3ByKa, IPSMOJIMHENHOE PACHPOCTPAHEHHUE, OTPAXKEHUE U IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OENoro cBera B
CHEKTP U CIOXKEHUE CIIEKTPAIbHBIX LIBETOB, IUCIEPCUs CBETA, €CTECTBEHHAsS
PaZMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa H3JIyYEHHUs) IO
ONMCAHUK) MX  XapakKTepHbIX CBOWCTB W Ha OCHOBE  OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3HUECKOE SABIICHHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYECHHBIX  (PUBMYECKHX  SIBIICHUW B
OKpyXarolmeM MHupe (B TOM YHcle (QU3NYECKHE SBIEHUS B NPUPOAE:
IPWINBBI U OTJIUBBI, ABWXKEHUE TUIAaHET COJIHEYHOW CHCTEMBI, PEAKTUBHOE
JNBIWKEHUE JKMBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHaMH, 3XO0, LIBETA TeJl, ONTUYECKUE
ABJICHUSI B MPUPOJE, Onojoruyeckoe  JEHUCTBUE  BUAMMOIO,
yIbTPapUOJIETOBOIO U  PEHTTCHOBCKOTO  W3JyYEHUH, €CTECTBEHHBI
paAMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4H, PpaJUOAaKTHUBHOE H3IIyuyeHUE
IPUPOAHBIX MUHEPAJIOB, ACHCTBUE PAAMOAKTUBHBIX U3IyYEHUI Ha OPraHU3M
YeJIOBeKa), MpPHU 3TOM IMEPEBOAMTH NPAKTUYECKYIO 3aJadyy B Yy4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh M3YYECHHbIC CBOMCTBA T€l M (PU3MYECKHUE SIBJICHUS, UCIOJb3YS
¢usznyeckue BeIMYMHBI (CpelHss W MIHOBEHHAas CKOpOCTh Tejia Mpu
HEPaBHOMEPHOM JBUKEHUU, YCKOpPEHHUE, IepeMelleHue, MyTh, YIrioBas
CKOPOCTb, CHUJa TPEHHUSA, CHUJa YIPYroCTH, CHJIa TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TAaJCHUsS, BEC Tejla, HUMIYJIbC Tella, HWMIIYJIbC CHIIbI,
MeXaHu4yeckas paboTa M MOUIHOCTh, IMOTEHIMAJNbHAS JSHEprus Tena,
MOJHATOrO HAJl MOBEPXHOCTBIO 3€MJIM, MOTEHUWAJIbHAs SHEPTHs CKATOU
NPY>KUHBI, KHHETUYECKAs SHEPIusi, MOJHAs MEXaHUYECKas dHEPrusi, IepHo]
U 4acToTa KoJieOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CB€Ta, II0KAa3aTelb NPEJOMJICHUS Cpelabl), INpU ONUCAHUU



IPAaBWJIBHO TPAaKTOBaTb (PU3MYECKUII CMBICI HCIHOJB3YEMBIX BEJIWYMH,
00O3HAUYeHUA M EAUHULBI (PU3MYECKUX BEIWYHH, HAXOAUTh (QOPMYJIBI,
CBSI3BIBAIOIUE JAHHYIO (DU3MYECKYI0 BEIUYUHY C JPYTMMH BEIUYHMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOMCTBa TeJ, (PU3MYECKHUE SBJICHUS U IPOLECCHI,
UCIIONB3YSl 3aKOH COXPAHEHHs] SHEPTUH, 3aKOH BCEMHUPHOTO TITOTCHMUS,
NPUHLIUI CYTIEPHO3UIMU CUJI, IPUHIIUIT OTHOCUTEIHHOCTH [ anuses, 3aKOHbI
HrpioToHa, 3aK0H COXpaHEHHs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsAJOBOI0O M MACCOBOIO YMCEN MPHU SIAEPHBIX
peakuusx, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIlMChIBaTh €T0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (U3MYECKUE MPOLECChl U CBOMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 2—3 JOIMYECKUX
IIaroB € ONOpOoH Ha 2-3 U3YyYEHHBIX CBOWCTBAa (UBUYECKUX SIBJICHUM,
(U3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacy€THbIE 3a/laun (OMUparolrecs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBbI, CBSI3BIBAIOLIUE (PU3MUECKHUE BEIMYUHBL: Ha
OCHOBE aHaJiM3a yCJIOBUS 33Jaud 3allUChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH
HEJOCTAIOIINE WM U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOUMBIE ISl  PEIIEHUs, TPOBOAUTH pacd€Thl W  OIICHUBAThH
PEATUCTUYHOCTH TOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOPbIE MOKHO pEHIUTh MpPU I[OMOIIU
($u3NYECKUX METOAOB, HCIOJbB3Yysl OINHMCAHUE HCCIEIOBAHMS, BBIICIATh
NpoBEpsiEMOE  MPEANOJIOXKEHHE, OLEHWBATh  MPABWJIBHOCTh  MOPAIKA
MIPOBEICHUS MCCIEA0BaHMs, AeTaTh BBIBObI, MHTEPIPETUPOBATH PE3YIbTaThI
HaOJIIOJICHUH U OIBITOB;

MPOBOJIUTH OTBITHI TIO HAOTIOJACHUIO (DM3UUECKUX SBICHUN W (DU3NIECKUX
CBOMCTB Ted (M3ydeHHE BTOpOro 3akoHa HblOTOHA, 3akOHa COXpaHEHHUs
DHEpPruM, 3aBHCHUMOCTH MEpHoJa KoJeOaHWW TPYKHHHOTO MasTHHKA OT
Macchl Tpy3a M KECTKOCTU TPYKMHBI M HE3aBHCUMOCTH OT aMILTUTY/IbI
MaJlbIX KOJI€OaHWH, MPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, Pa3lIoKEeHUE
0enoro cBeTa B CHEKTP, U3yUYE€HHUE CBOMCTB M300pakKeHUS B IJIOCKOM 3€pKajie
U CBOMCTB H300pakeHHUs MpeaMeTa B coOuparoniel jguH3e, HabJtoJieHue
CTUIOIIHBIX U JTMHEHUYATHIX CIIEKTPOB M3JIyUCHHs): CAMOCTOSTEIILHO COOMpPATh
YCTaHOBKY U3 M30BITOYHOTO HabOpa 000pyI0BaHMsI, OMUCHIBATH X0/ OIbITA U
€ro pe3ynbTathl, (POPMYIHPOBATH BHIBOJBL;

IPOBOANUTH MPU HEOOXOIMMOCTH CEpHUIO0 MPSMBIX H3MEPEHUH, OMpenessis
CpellHee 3HayeHUuEe u3MepseMOod BelMYMHbl ((DOKYCHOE paccTosHuE
coOuparolel JIMH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MEpeHUs
(M3MepUTENHHOTO MPUOOpa);



IPOBOANUTH  MCCIEAOBAHHWE 3aBUCUMOCTEH  (PU3NYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHI (3aBUCUMOCTD IMYyTH OT BPEMEHHU NPHU
pPaBHOYCKOPEHHOM  JBW)KCHMHM 0O€3 HauaJbHOW CKOpPOCTH, TMEpHoja
KoJIe0aHUI MaTeMaTHYeCKOr0 MasiTHUKA OT JJIMHbl HUTH, 3aBUCUMOCTHU YIJia
OTpa)KEHHUsI CBETa OT yIJja MaJeHUs U yria MpeJIOMJICHUs OT yIJa NaJeHUs):
IUIAHUPOBATh  WCCJIEIOBAaHHE, CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY,
¢buKcHpOBaTh pe3yNbTaThl MOTYYECHHONW 3aBUCUMOCTH (DU3MUECKUX BEITMYUH
B BUJIe Ta0nuIl U TpadMKOB, A€NaTh BBIBOBI IO Pe3yIbTaTaM HCCIEAOBAHNUS;
IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYMH (CPEIHAS CKOPOCTh
U YCKOpDEHHME Tela IMpU pPaBHOYCKOPEHHOM JIBDKEHUHU, YCKOpPEHHE
CBOOOMHOTO TajaeHus, >KECTKOCTh TPYKUHBI, KOd(QPUIMEHT TpeHus
CKOJIbKEHUSI, MEXaHW4yeckas pabdoTa M MOIIHOCTb, YacTOTa M TEPUOJ
KoJIe0aHUN MaTeMaTUYeCKOro U MPYKUHHOTO MasATHUKOB, ONITUYECKasl CUJIA
coOuparomenl JMH3bI, pPaJuOaKTUBHBIM (OH): IUIAHUPOBATH H3MEPEHMUS,
CcOOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIIIOJHATH UBMEPEHUS, CIIEAYs
NPEIJIOKEHHOW  MHCTPYKIIMH, BBIUMCIATH 3HAYEHHWE  BEIUYMHBI U
aHAJIM3UPOBATh MOJYYCHHBIE PE3YNbTAThl C YUYETOM 33aJJaHHOW MOTPEIIHOCTH
U3MEpPECHUN;

coOI01aTh NpaBUia TEXHUKU O€30MacHOCTU IpU padoTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKH M3YYCHHBIX (PU3NYECKUX MOJENEi:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPOE TENO, TOUCUHBI HCTOYHUK CBETA,
Jdy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTOMa, HYKJIOHHAs MOJENb
aTOMHOTO s111pa;

XapaKTepu30BaTh  MPUHIUIBI  JEHCTBUS  M3YYEHHBIX TpUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX oOmucaHus (B TOM 4YHUCIHE:
CHHUJIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSIHUS M YCKOPEHHUS, paKeTa, 3X0JI0T,
OYKH, TMepuckomn, ¢oToannapar, ONTHUYECKUE CBETOBObI, CIEKTPOCKOIL,
JO3UMETp, Kamepa BuibcoHa), UCob3ys 3HaHUSA O CBOMCTBaX (PU3MUECKUX
SBJICHUA U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMbl U CXEMAaTUYHBbIC PHUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLIECCOB MPU
pelieHnr  y4yeOHO--TIPaKTUYECKUX  3a/]ay, ONTHYECKHUE CXEMbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
MPUBOAUTH IPUMEPHI (HAXOIUTh MHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCTIONB30BaHUSl  (PM3WYECKUX 3HAHWH B TOBCEAHEBHOW JKWM3HHM JJIA
oOecrieueHus: 0€30MaCHOCTH TIPU 0OpaIEHUH ¢ MPUOOPAMU B TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpele;

OCYIIECTBIATH TOUCK MHpOpMaIuu GU3MUECKOTO coniepkanus B IHTepHETe,
CaMOCTOSITENIbHO ~ (OPMYJUPYsl TOMCKOBBIA  3alpoc, HAXOIUTh MYyTH



ONpEeNENeHUs] JOCTOBEPHOCTH IIOJyYEHHOM HMH(POpMalud Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIOJIb30BaTh MPHU BBHIMOJHEHWN YYEOHBIX 33JaHUil Hay4YHO--TIOMYJSPHYIO
JAUTEpaTypy (PU3MUECKOro COAEp KaHUs, CIPABOYHBIE MaTEpUalbl, PECYpPCHI
cetu MHTepHer, BiageTe NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHbOpMAIlMU U3 HECKOJBKUX HMCTOYHHKOB (DU3HUECKOTO COACpKAHMUS,
nyOJIMYHO MPEICTaBIATh PE3YJIbTaThl MPOEKTHOW WM MCCIEI0BATENbCKON
JEATEIBbHOCTH, P 3TOM I'PAMOTHO HCIIOJIb30BaTh W3YUYEHHBIN MOHATHWHBIN
amnmapar M3y4aeMoro pasjena (U3MKH M COIpPOBOXKIATh BBICTYIUIEHUE
Ipe3eHTalrel ¢ y4ETOM 0OCOOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeEM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHBL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BEMiEcTBa https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnorexa [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TPCTATHRIC COCTOARMA BetecTsa https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bubmuorexa [JOK
1 M
3 CXAHHHICCROE ABHACHHe 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 nu 4 1
HEPHIA, Macca, IIOTHOCTS https://m.edsoo.ru/7f416194



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

bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpABIMU 3 bubnmoreka [JOK
' TeJaMU, JXUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie MexaHi3MbI > . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Termosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMHECKHE KOTCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
bu6mmoreka [IOK
41 3 6 2
AKOHBL pactIpOCTPAneHitd CBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl 1 onTHYeCcKUE TPUOOPHI 6 3 bubmuorexa [JOK



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

https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHMSI
bu6mmoreka [IOK
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOTO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
[ToBTOpEeHue u 06001IeHNE COAepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
ara uudposbie
Nen/m  Tema ypoka Kontpoabsubie IIpakTuueckue A op
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypcsl
1 ®dusuka — Hayka o npupoze. SIBieHus 1 bubnnoreka [JOK
IIPUPOIBI https://m.edsoo.ru/ff09f72a
bubmuorexa [JOK
2 o 1
HISHHACCIHE ABTCHIA https://m.edsoo.ru/ff09f72a
3 ®u3nyecKue BeIMYMHBI U UX U3MEPEHUE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff09f72a
Vpok-uccnenosanue "HM3mepenue
4 TEMIEPATypPhl IPU TOMOIIH 1 1 bubnuoreka [IOK
JKAJIKOCTHOTO TEPMOMETPA U TaTUHUKA https://m.edsoo.ru/ff09f72a
TeMneparypol"
Mertoas! HaydHOTO No3HaHus. OnucaHue
5 (bu3nUecKUX SIBICHUH ¢ TOMOLIBIO 1 bubmmorexa LIOK
. H https://m.edsoo.ru/ff09f72a
Mojiesnen
VYpok-uccnenosanue "[Iposepka
6 TUIIOTE3bI: JAJBHOCTH MOJIETA IApHUKA, 1 1 bubnuorexa [JOK
IIYIIEHHOI0 TOPU30HTAIIBHO, TEM https://m.edsoo.ru/ff09f72a
Oosblie, yeM OoJblie BHICOTA ITycKa"
Ctpoenue BemecTBa. OMbITHI,
7 OKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa LIOK
A HHHE MCKp P https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBr>KeHHEe 4acTuIl BEIecTBa 1 bubmorexa HOK
H Bet https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoanue «OMbITHI 11O 1 1 bu6mmorekxa [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

HaOJII0ICHUIO TETIJIOBOTO PaCIIMPEHUS

https://m.edsoo.ru/ff0a013e

ra3oB»
10 ArperatHbie COCTOSIHUSI BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 Bo1b1. O00O0IIEHHE 110 pa3ieny bubnmoreka [JOK
«IlepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEILIECTBA»
12 Mexanunyeckoe nBuxeHne. PaBHomepHoe bubnnoreka [JOK
Y HEPaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CropocTs. EMHHLEL cKopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuus. Macca — Mepa HHEPTHOCTH bubnunoreka [JOK
TEN https://m.edsoo.ru/ff0a0c10
16 [ImoTHOCTH BemecTBa. PacyeT macchl u bubmuorexa [JOK
o0Bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHue bubnuorexa [JOK
IJIOTHOCTHU TBEPJIOTO TEJIA» https://m.edsoo.ru/ff0a0fee
18 Pemenue 3amau no teme "IlmoTHOCTE bu6mmoreka [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepUCTHKA
19 B3anMojieiicTBus Ten. Cuiia ynpyrocTu. bubmmorexa [JOK
https://m.edsoo.ru/ff0al23c
3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH PACTSKEHUS bubnnoreka [JOK
(redopmanivn) IpyKUHBI OT https://m.edsoo.ru/ff0al23c
IIPUJIOKEHHOHN CUIIBD»
21 SIBnenne Tarorenus. Cuia TSHKECTH bu6mmorekxa [IOK
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CBs13b MEXly CUJION TSKECTH U Maccoi

https://m.edsoo.ru/ff0al23c

22 tena. Bec Ttena. Pemenue 3amay mo reme bubnnorexa [IOK
https://m.edsoo.ru/ff0al778
"Cuna Tsixectn"
Cuna TspKecTH Ha IpYruX IUIaHeTax. bubmmoreka [IOK

23
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepeitite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rera. Hepecomocts https://m.edsoo.ru/ff0a1778

26 CroxxeHue AByX CHJI, HalPaBIEHHBIX 110 bubnnoreka [JOK
OoAHOM npsiMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

97 Pemienne 3agay 1mo teme bubmuorexa [JOK
"PaBHonelicTByrOmas cui'" https://m.edsoo.ru/ff0ala70

28 Cuia TpeHus u e€ Buapl. TpeHue B bubnuorexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtophnast pabora «3yuenue

29 3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS bubnnorexka [JOK
OT CHWJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3amau Ha onpeneneHue bubnunoreka [JOK
PaBHOACHCTBYIONIEH CUIIBI https://m.edsoo.ru/ff0alcc8
Pemenue 3agau no remam: «Bec Tenay,

31 «['paduueckoe n3obpaxxeHue cui, bubmmorexa LIOK

& https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOJEHCTBYIOIIAS CHID)
KonTpomnpHas paboTta o Temam:

39 «MexaHuueckoe ABMKEHHEY», «Macca, bu6mmorexa [IOK
IUIOTHOCTBY, «Bec Tenay, «I'padpuyeckoe https://m.edsoo.ru/ff0alde0
n300paxenue cuimy, «CHITbD)

33 Hasnenune. CriocoObl yMEHBIIICHUS U bu6mmorekxa [IOK
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YBCIUUYCHUSA NABJICHUSA

https://m.edsoo.ru/ff0a20a6

JlaBiaeHwue raza. 3aBUCUMOCTD JIaBJICHHS bubmuorexa [JOK
34 ,
ra3a oT 00b&ma, TemMreparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, bubmuorexa [JOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UJIKOCTH U Ta3e, bubnmoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienune 3amad no teme «/laBiieHue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarompecs cocykt https://m.edsoo.ru/ff0a2970
39 I'unpaBnuaeckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopiiHeBoit )KUIKOCTHBIN bubnnoreka [JOK
Hacoc https://m.edsoo.ru/ff0a3136
41 ATmocdepa 3eMiIH U IpUYHHBL €€ bubnnorexka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmorexa [IOK
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHue https://m.edsoo.ru/ff0a2b5a
43 Nsmepenune armocepHOTo aBICHUS. bubnuotexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JTaBJICHHS bubnmoreka [JOK
OT BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. AtmochepHoe bubnnoreka [JOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmMmochepHoe bubnuorexa [JOK
naBieHue"” https://m.edsoo.ru/ff0a2fc4
JlelicTBUE )KUJIKOCTHU U Ta3a HA
bubmuoreka [JOK
47 MOTPYKEHHOE B HUX TEJIO. ApXUMen0Ba

CcHJIa

https://m.edsoo.ru/ff0a3276
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JlaboparopHas pabota «Onpenenenue

bubmuorexa [JOK

48 i i i 1
BITATKHBAIOTICH CHIIbL, ACHCTBYIOMICH https://m.edsoo.ru/ff0a33fc
HAa TEeJ0, MOTPYKEHHOE B KHUAKOCTH)»
JlaboparopHast paboTa 1o Teme
49 «ccnenoBanne 3aBUCHMOCTH Beca Teja 1 bubmuorexa [JOK
B BOJIE OT 00bEMa MOrpy>KEHHOH B https://m.edsoo.ru/ff0a3514
KUJKOCTb YacTH Tela»
bubmuorexa [JOK
50 I1
Hlapatte et https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabora
51 "KoHcTpyHnpoBaHue apeomeTpa uiu 1 bubnnorexa [HOK
KOHCTPYUPOBAHUE JIOJKH U ONPEACIICHUE https://m.edsoo.ru/ff0a3a96
e€ rpy3zonoabéMHOCTH"
Pemenwue 3amay o temam: «IlnaBanue
52 cynoB. Bo3myxoruiaBanuey, «JlaBienue bubmmorexa [JOK
VAR BOSAYE . https://m.eds00.ru/ff0a3654
TBEPJBIX TN, KUJIKOCTEH U Ta30B)»
KonTponbhas pabota mo Teme
53 «/laBneHue TBEPABIX TN, KUJAKOCTESH U bubmmorexa [JOK
pA A https://m.edsoo.ru/ff0a3654
ra3oB»
bu6nmoreka [JOK
54 M 0
examieckan pabota https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
M .E
= OHHOCTD. EAMHIET MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM MPH TOIbEME 1 bubmoreia HOK
B ’ p" PHTION https://m.edsoo.ru/ff0a3f82
IO JICCTHHIIC
57 [IpocTeie MexaHu3Mel. Ppruar. bubnuorexa [IOK
PaBHOBecue cuit Ha peryare https://m.edsoo.ru/ff0a3f82
58 Prryaru B TexHUKe, OBITY U IPUPOJIE. 05 bubmuorexa [JOK

JlaboparopHas pabota «lccrnenoBanue

https://m.edsoo.ru/ff0a478e
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YCJIOBUI paBHOBECHSI pblUara

59 Pemenwne 3agay mo Teme «Y cIoBHS 1 bubmuorexa [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nosesnoro neicTpust

60 Mexanu3ma. Jlaboparopnas pabora 1 05 bubnnoreka [HOK
«3mepenue KII/] HakinoHHOM https://m.edsoo.ru/ff0a48a6
IJIOCKOCTH

61 Pemtenne 3agau mo treme "Pabora, 1 bu6mmoreka [IOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas sHeprusi. Kunernueckas bubnnoreka [JOK

62 1
Y MOTEHIIMAIbHAas SHEPTUS https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUs] MEXaHUYECKON 1 bubnnoreka [JOK
SHEPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIEpUMEHTAIIBHOE OIPEIEIICHAE

64 W3MECHEHMS KHHETHYECKON U 1 1 bu6nmoreka [JOK
MIOTCHIUAIIbHOW DHEPIUH IIPU https://m.edsoo.ru/ff0a4360
CKaThIBAaHHUH TeJa M0 HAKIOHHOM
MJI0CKOCTH"

65 KonrtponsHas pabora no reme «Pabota u 1 bubnnoreka [JOK
MOIIHOCTb. DHEPTUSD) https://m.edsoo.ru/ff0a4360

66 PesepsHslit ypok. Pabora ¢ TekcTamu 1o 1 bubnnoreka [JOK
TeMe "MexaHndeckoe JIBIKeHne" https://m.edsoo.ru/ff0a4ee6
PesepBHrlit ypok. Pabora ¢ Tekctamu 1o

67 teme "JlaBieHne TBEPABIX TE, 1 bubmnorexa [IOK

. " https://m.edsoo.ru/ff0a4ffe
JKUJIKOCTEH U Ta30B

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubnnoreka [JOK

teme "Pabora. MomuocTs. DHeprus” https://m.edsoo.ru/ff0a4ffe
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME
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8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mopaenu TBEPAOro, JKUAKOTO U bubnnoreka [JOK

3 . 1
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,

4 JKHUJIKOTO U Ta3000pa3HOro COCTOSTHUI 1 bu6mmoreka [IOK
BEIIIECTBA HA OCHOBE MOJIOKEHHI https://m.edsoo.ru/ff0a540e
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH

bu6mmoreka [JOK
5 K 1
PHCTALIHHIECKHE 1 aMOpHbie Tea https://m.edsoo.ru/ff0a5800

5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TeryoBoe paciiupeHue U coxaTue 1 bubmorexa HOK

P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypbl CO
8 CKO ocpTL}(})lpTennmsoro BI/DII:eHIZE 1 bubmorexa LHOK
P s https://m.edsoo.ru/ff0a5a26
JaCTHI]

9 Buyrpennss sueprus. CriocoOsl 1 bubnnoreka [JOK
U3MEHEHUS BHYTPEHHEW DHEPrUu https://m.edsoo.ru/ff0a5c60

bu6mmorexa [IOK

10 B eruronepesa 1

HABL TEIIToTepeAaTia https://m.edsoo.ru/ff0a6412

11 VYpoxk-koupepennus "[IpakTuueckoe 1 1 bubmuorexa [JOK
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MCTIOJIb30BaHUE TETUIOBBIX CBOWCTB
BEIIIECTB M MAaTEPHAIIOB B LIEJISAX
sHeprocoepekeHus"

https://m.edsoo.ru/ff0a65c0

12 KonuuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHue TeII0Boro 6agaHca. bubnunoreka [HOK
TennooOMeH u TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue

14 SBIICHUS TEIIIOOOMEHA MPU bubnuorexa [JOK
CMEIIIMBAHUM XOJOAHOM U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJLI"
Pacuer xonngecTBa TEIIOTHI,

15 HEO0OXOAMMOTr0 JIJIsI HarpeBaHUs Tea U bubnmorexa LHOK

https://m.edsoo.ru/ff0a6a98

BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopaTtopHast pabota "Onpenenenue bubnunoreka [JOK
yEIbHON TEMJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y IeJbHas TEII0Ta bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBrneHue u OTBEpACBaHHE

18 KPUCTAJUIMYECKUX Ejﬂ. V nennHas bubmmorera [TOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlabopaTtopHnast pabora "Onpenenenue bubnuorexa [JOK
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJEHCAIUS. bubnuorexa [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas Temnora

21 napooOpa3oBaHUs U KOHJCHCAIUH. bubnnoreka [JOK
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOTro TaBICHHUS

22 Brnaxxnocts Bo3ayxa. JlabopaTopHas bubnuoreka [IOK
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pabora "OnpeneneHue OTHOCUTETHHON
BJI&KHOCTH BO311yxa"

https://m.edsoo.ru/ff0a7628

Pemenue 3agau Ha onpeneneHue

bu6mmoreka [IOK

23
BJIAKHOCTH BO3lyXa https://m.edsoo.ru/ff0a7628
[TpuHIIUTIBI paOOTHI TEIIJIOBBIX
24 purareiaeii. [laposast TypOuHa bubmmorexa [IOK
A - P P ) https://m.edsoo.ru/ff0a7628
JlBurarens BHYTPEHHETO CTOpPaHUS
KIIJI rennoBoro auraress. TemnaoBeie
25 BUTATEIN U 3alTa OKPYKAIOLIEH bubmmorexa [TOK
a m Py H https://m.edsoo.ru/ff0a7c7c
cpenbl
26 3aK0oH COXpaHEHUs U IPEBPAILICHUS bubnuorexa [JOK
SHEPIruU B TEIUIOBBIX MPOLECCAX https://m.edsoo.ru/ff0a7c7c
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
27 teMme "TemnoBrele siBiaeHus. 3MeHeHnEe bubmorexa LIOK
. . https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSTHUH BEIeCTBa
KonTponbhas pabota mo Teme
28 "TennoBrle aBIeHuA. M3MeHeHne bubmorexa LOK
s " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BelllecTBa
29 Onektpuzanus ten. [[a pona bubnuotexa [JOK
JJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a86ae
Ypok-uccrueaosanue "DaeKTpU3anus
30 TCIJ)'I WHIYKIUEN U TIPA i bubmaorexa [JOK
AYK ”p https://m.edsoo.ru/ff0a86ae
CONPUKOCHOBCHHH
31 B3anmopeiicTBre 3apsyKEHHBIX TEll. bubnmoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe nojue. HampsskeHHOCTh
32 sJIeKTpUUeckoro noid. Ilpuanun bubmmorexa [TOK
p - pui . https://m.edsoo.ru/ff0a8a0a
CYTEPIO3UIINH dJEKTPUUECKUX TOTIEH
33 Hocurenu 35eKTpuyeckux 3apsioB. bubmuorexa [JOK

DneMeHTapHbIi 3apsa. CTpoeHue aroma

https://m.edsoo.ru/ff0a8a0a
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34 [IpoBOgHMKY M TUANEKTPUKH. 3aKOH bubnuorexa [IOK
COXpaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha IpUMEHEHUE CBOWCTB bubnunoreka [HOK
ANEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUSA €0

36 cyiecTBoBaHus. IcTOUHUKH bubmmorexa [TOK

i ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlelicTBUS 2IIEKTPUICCKOrO TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3J1peKT I/I‘leCIf[OFO oJIs ﬁa MPOBOJHUKH U 1 bubmmorexa [JOK
P " poEoa https://m.edso0.ru/ff0a96b2
TUDIIEKTPUKU

39 DIIEKTPUYECKHUI TOK B METAJLIaX, bubnuotexa [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuuecKkas 1ernb U €€ COCTaBHbIC bubnmnoreka [JOK
4acTH https://m.edsoo.ru/ff0a9838
Cuna Toka. JlaboparopHas pabota

41 "N3mepeHue u peryaupoBaHuE CUIIbI 0.5 bubmmorexa [JOK

| P peryIp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsHKEHHE.

42 Bonbr™merp. JIabopaTopnas padora 05 bubnnorexka [JOK
"M3MepeHune U peryJinpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. Y AETBHOE bubnuorexa [JOK
COIIPOTHUBIICHHE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCUMOCTh

44 AJIEKTPUIECKOTO COTIPOTUBIICHUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €T0 JUTMHBI, TUIOIIA A https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CEUCHUS U MaTepraia"

45 3aBHCHUMOCTD CHJIBI TOKA OT bu6mmorekxa [IOK
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HanpspkeHus. 3akoH OMa 1715 yyacTka
LU

https://m.edsoo.ru/ff0aa44a

Jlaboparopnas pabota "Hccienoanue
3aBHUCHMOCTHU CUJIbI TOKA, UAYHICTO

bu6mmoreka [IOK

46
4yepes3 pe3sucTop, OT CONTPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3nucTopa U HanpsHKEHUs Ha pesuctope”

47 ITocnenoBaresnbHOE U apaJUIEIbHOE bubnnoreka [HOK
COEMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aa04e
JlaGopaTtopHnas padora "IIpoBepka

48 MpaBWJIa CJIOKEHUS HAMIPSYKEHUN TTPU bubnnoreka [JOK
MOCJIEIOBATEIbHOM COEIMHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

JlaGopaTtopHnas padora "IIpoBepka

49 IpaBWJIa Il CUJIBI TOKA IIPU bubnuorexa [JOK
MapajuIeIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”

Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHA BuG OK
oTeka

50 OmMa 111 pa3IMuyHOTO COEAMHEHUS nosmmorexa I1

https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB

51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnunoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "OnpezneneHue

b K
52 paboThl ¥ MOIIIHOCTH 3JIEKTPUYECKOTO nomorexa LO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYeCKHe e U MOTpeOnTen BuG OK
oTeka
53 AIIEKTPUUYECKON YHEPTUH B OBITY. noumoreka 1
K https://m.edsoo.ru/ff0ab660
OpPOTKOE 3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe Mo BuG OK
oTeka
o4 TeMe "DIEeKTPUUECKHE 3apsbl. noumoreka 1

3apspKeHHbIE Tela U UX

https://m.edsoo.ru/ff0abd2c
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B3aumoiercTBus. [locTostHHBII
3NIEKTPUYECKUM TOK"

KonTtponpHast pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE

bu6mmoreka [IOK

55
TeJla U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abea8
[TocTosHHBIM 7€KTpUYECKUI TOK"
56 ITocTosiHHBIE MAarHUTHI, UX bubnuorexa [JOK
B3aUMOJICUCTBUE https://m.edsoo.ru/ff0abea8
57 Ypok-uccnenosanue "M3ydenue nouaen 1 bubnnorexa [HOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
58 3eMiTu ¥ €T0 3HAYCHUE JIJIS )KU3HU Ha bubmorexa LHOK
https://m.edsoo.ru/ff0acOba
3emuie
OmneiT OpcTena. MaruutHoe nose
59 AIEKTPUIECKOTO TOKa MarHuTHoe 1mosie bubmmorexa [JOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHre 31eKTPOMarHuToB B
60 TexHuke. JJabopaTopHas pabora 05 bubnuoreka [IOK
"N3yuenune neicTBUS MATHUTHOTO TTOJISI ' https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"
DNIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Hcnonbs3oBanue 3neKTpoaBUTaTesieid B
61 TEXHUUYECKHUX YCTPONCTBAX U Ha bubnuorexa [IOK
Tpancnopre. JlabopaTopHas pabora https://m.edsoo.ru/ff0ac86¢c
"KoHcTpynpoBaHue 1 usyueHue padboTsl
3NEeKTpoABUTaTENS "
Oneitel @apanes. 3akoH
62 JJIEKTPOMArHUTHON MHAYKIMH. [IpaBuio bubmorexa LHOK
P Y. 1p https://m.edsoo.ru/ff0ac86c
Jlenna
63 Onekrporerepatop. CriocoObt bubnmoreka [JOK
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MIOJIy4EHUS IEKTPUUECKOU DHEPIUH.
OEeKTPOCTaHIIMK Ha BO30OHOBIIAEMBIX
UCTOYHMKAX SHEPIUU

https://m.edsoo.ru/ff0ac86¢c

[ToaroroBka K KOHTPOJIBHOM paboTe MO

64 TeMe "DJIEKTPUUECKUE U MarHUTHBIE 1 bubmmorexa [JOK
" P https://m.edsoo.ru/ff0ac86¢c
SIBIICHUS
KonTtponpHast pabora o Teme
65 "DJIeKTpUUECKHE 1 MarHUTHBIC 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0ach14
SIBIICHHS
66 PesepBuslit ypok. Pabota ¢ Tekctamu mno 1 bubnuoreka [IOK
teMe "TeroBble siBIeHUs" https://m.edsoo.ru/ff0acc5e
PesepBHsIil ypok. Pabora ¢ TekcTamu 1mo
67 teme "[1oCTOSHHBIN 2TeKTpUUeCKUu 1 bubamorexa LOK
" P https://m.edsoo.ru/ffO0acdc6
TOK
68 PesepsHslit ypok. Pabota ¢ TekcTtamu 1o 1 bubnuoreka [IOK
TeMe "MarauTHbIC SBJICHUS" https://m.edsoo.ru/ff0acdc6
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB I1O 68 145

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 MexaHn4ecKkoe ABMKCHHE. 1 bubmuorexa [IOK
MarepuanbHas ToUKa https://m.edsoo.ru/ff0ad474

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIB)KECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOTMHEHHOE

4 BrokeHue. CpeiHssl U MTHOBEHHas 1 bubmorexa HOK
A + Pl https://m.edsoo.ru/ff0ad19a
CKOPOCTH

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

6 aBHOYCKOPEHHOTO JIBIKeHUs. | paduk 1 bubmiorexa LOK
P YCHrop P https://m.edsoo.ru/ff0ad8d4
CKOPOCTH
JlabopaTtopHas pabota "OnpeneneHue

7 CKO peHHsII) Tenf pu aBHopcio €HHOM 1 1 bubmorexa HOK
YEKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBKEHUH 10 HAKJIOHHOM TTOCKOCTH

8 CBo0Ooauoe nagenne ten. OnbITh 1 bubnunorexa LIOK
lanunes https://m.edsoo.ru/ff0adb18
PaBHOMEpHOE nBMXKEHUE IO

9 oKkpykHoCTH. Ilepron u yacrora 1 bubmuoreka [JOK
oOparnienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 [leHTpOCTpEMUTENEHOE YCKOPEHUE 1 bubnuotexa [JOK
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https://m.edsoo.ru/ff0ae612

. bubnuorexa [{OK
11 [Tepsrrit 3akon HeroToHa. BexkTop crtbl https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOelicTBYIOIIAS cHJla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herorona. Cynepno3unus bubmmoreka [JOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3aau Ha mpuMEHEHNE 3aKOHOB bubnnorexa [JOK
Hprorona https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3agad no reme «Cuna bubnuoreka [IOK
YIPYTOCTH» https://m.edsoo.ru/ff0aeca2
17 Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoteka IIOK
1
8 Cua Tperns https://m.edsoo.ru/ff0af738
bubmmoteka IIOK
19 Pemenue 3anay no Teme «Cuma TpeHUs» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
KO3 (ULIEeHTa TPEHUS CKOJIbKEHUS " https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrorona. Cuna octu. Cuna bubmmorexa [IOK
. YHPYTocTH. https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna TsDKeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUA. Y CKOpEHHE CBOOOIHOTO bubmmorexa [IOK
' P A https://m.edsoo.ru/ff0af044
TIaJICHHS
Vpoxk-koHdepenus "JIBukeHue Ten
P Gepenuis *J1 but6mmoreka [IOK
23 BOKpYT TPaBUTALIMOHHOTIO LIEHTpa

(Conneunas cucrema). ['amakTuxu"

https://m.edsoo.ru/ff0af044
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Pemenue 3agad mo reme "Cuma TsKeCTH bubmuorexa [{OK

24 ]

Y 3aKOH BCEMUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8

o5 IIepBas kocMHu4eCKask CKOPOCTb. bubmunoreka [JOK
HesecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepruanbHOM TOUKH.

26 AGcomoTHO TBEpIOE Teno. PaBHOBecue bubnmnoreka HOK
TBEPAOIO TeNa C 3aKPEMIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalieHus

97 M bubnuoreka [{OK

omeHT cttbt. LeHTp Tinkectn https://m.edsoo.ru/ffOafe36

28 Pemenne 3agay o Teme "MOMEHT CHIIBL. bubmuoreka [{OK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
I1 OHTpPOJILHOU padoTe 1o

s onr?;/c;]sxa K KOHTPOJIBHOU paboTe It BuGmorexa IOK
TeMe exvaanecxoe AABIDRCHHC. https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"

K 6oTa 1o Teme
0 : 1\(/)IHTpoanas[ paborta 1mo Tem Bu6morexa LIOK
exaHI/IIIf?CKOG JIBHIKCHHE, https://m.edsoo.ru/ffOb06ec
BzanmoneiictBue ten"

" Nmnynec Tena. I/IMnans; CUJIBL. 3aKOH BuGmiorexa LIOK
COXpAHCHIA HMHyHBcva' fpyroe 1 https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMOJICHCTBHE

39 Pemenne 3agau mo teme "3akoH bubnmnorexa LIOK
COXpPaHEHHUs uMIyibca" https://m.edsoo.ru/ff0b096¢c
Ypok-koupepenius "PeakTuBHOE bubnuotexa [JOK

33 " :

JBUKEHHE B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b096c
but6mmorekxa [IOK

34 Mexannueckasi paboTa U MOIIIHOCTb https://m.edsoo.ru/ff0b0ag4

35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH bubnuotexa [JOK
Y CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 Jlaboparopuas pabota «OnpeneneHue bubnmoreka [JOK
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paloThI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBUKCHHUH TeJa [0 TOPU30HTAIIBHON
IIOBEPXHOCTU»

https://m.edsoo.ru/ff0b0db8

37 CBsi3b DHEPTHUH U PAOOTEHI. bubnmnoreka HOK
[ToreHumanpHas 3Heprust https://m.edsoo.ru/ffOb0db8
Kunernueckas sneprus. Teopema o bubmuorexa [IOK

38 .

KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE bubmmorexa [JOK

P P https://m.edsoo.ru/ff0b0db8

40 Jlaboparopnas pabota «M3yueHue bubmmorexa [JOK
3aKOHA COXPaHEHUS YHEPTUMY https://m.edsoo.ru/ffOb12fe

41 KonebarenpHoe IBHXKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858

4 3aryxaromue KoieOanus. BeIHyXIeHHBIC bubnnoreka [JOK
koseOaHus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MareMaTH4eCKuil ¥ NPy KUHHBINA bubmmnorexka HOK
MasATHUKHU https://m.edsoo.ru/ff0b20f0
Ypok-uccrienoBanue «3aBUCUMOCTh

44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa LOK

PHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»

45 [IpeBparenue sHepruu npu bubmuoteka [IOK
MEXaHWYECKUX KOJIEOaHMIX https://m.edsoo.ru/ff0b197a
Jlaboparopnas pabota «OnpeneneHnue

46 HaCTOI’)[LI Hpne Ifo a Kone6a§1/1£1;1 bubmmorexa [IOK

PHOA https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa»
JlaGopatopnas pabota «IIpoBepka

47 HE3aBUCHUMOCTH Nepro/ia KojaeOaHui bu6muoreka [JOK
rpys3a, IOABELIEHHOI0 K HUTH, OT MacChl https://m.edsoo.ru/ffOb197a
rpy3a»

48 Mexaaundeckue BoHbI. CBOKWCTBA but6mmoreka [IOK
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MEXaHHMYCCKHUX BOJIH. HpOl[OJIBHBIC u
IIOIIEPCYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe

Ypok-koHpepeHmus "MexaHndeckue

49 BOJIHBI B TBEpJOM Tene. CelicMuyeckue bubmmorexa [TOK
. P ‘ https://m.edsoo.ru/ffOb21fe
BOJIHBI
50 3Byk. PactipocTpaneHnue u oTpakeHue bubnmnoreka HOK
3ByKa https://m.edsoo.ru/ff0b21fe
51 Ypoxk-uccnenosanue "Habmonenue bubmmoreka [JOK
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI" https://m.edsoo.ru/ffOb21fe
59 I'poMKOCTB 3ByKa M BBICOTA TOHA. bubnuorexa [IOK
AKYCTUYECKUI PE30HAHC https://m.edsoo.ru/ff0b21fe
53 Ypok-koHpepeHus "YnbTpa3ByK u bubnnoreka [JOK
nH(}pa3ByK B IPUPOJIEC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
54 TeMe "3aKOHBI COXPAaHEHUS bubmmorexa [JOK
P ' N https://m.edso0.ru/ff0b25f0
Mexanuueckue KoneOaHus ¥ BOJTHBI
Kontponbhas padota mo teme "3akoHbI
55 coxpaHeHusa. Mexanndeckue KoyieOaHus bubmorexa LOK
. https://m.edso0.ru/ff0b25f0
Y BOJIHBI
56 DNeKTPOMarHuTHOE TOJIE. bubnnorexa [JOK
DNeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJTH bubmorexa HOK
P https://m.edsoo.ru/ffOb2abe
Ypok-koupepenmus "[lkana
58 AJEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnons30BaHKe 3E€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIS COTOBOM CBSI3H"
VYpok-uccnenosanue "M3ydeHne cBoicTB
P 8 i bubmuorexa [{OK
59 ANEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO

MoOmIBHOTO TenedoHa"

https://m.edsoo.ru/ffOb2c6c
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Pemenue 3aa4 Ha OMpCACIICHUC YaCTOThL

bubnunoreka LIOK

60
Y JJTUHBI SJIEKTPOMAarHUTHOW BOJIHBI https://m.edsoo.ru/ffOb2c6c
ONEKTPOMarHuTHAas IPUPOJa CBETA.
61 Cko OIZTB cBeTa Bonflzosmg CBOMCTBA bubmmorexa [IOK
p ' https://m.eds00.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsimMonuHeitHoe
62 acIpOCTpPaHEHHE CBETA. 3aTMEHMS bubmmorexa [IOK
pactipoctp ' https://m.edso00.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHHUsS CBETa. 3epKaa.
63 PemeHHepaa a4 Ha I I/IMeHeIi-II/Ie 3aKOHA bubmorexa HOK
A p https://m.edsoo.ru/ff0b38c4
OTpaXXEHUs CBETA
[Ipenomiienue cBeta. 3aKoH Bbu6mmoteka [JOK
64
MpEeTOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpEHHEE OTPAKEHHE CBETA.
65 HCHOJ‘IB?;OBZEEJG HOJIHorpo BHYTPEHHETO bubmorexa [JOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaKCHHS B ONTHYECKHUX CBETOBOAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCUMOCTH yTJia MPEJTOMIICHUS bubnnorexa [JOK
CBETOBOIO JIy4ya OT yrJjia MMaIcHUsI Ha https://m.edsoo.ru/ffOb3c5c
rpanuiie "Bo31yX-cTekyio""
Vpok-koudepenuus "Mcnonp3oBanue
67 H(I))J'IHOFO B(IE ; CHHEr0 OTPaKCHUS: bubmorexa [JOK
yIP P o https://m.edsoo.ru/ffob3c5¢
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBSI3b
bubnunorexa LIOK
68 JI .0
HHSBL ITHHACCKA CHIA JHHIH https://m.edsoo.ru/ffOb3f2c
bubnunorexa LIOK
69 I1 0 i
OCTPOCHHE MSODPWKCHIH B JTHH3aX https://m.edsoo.ru/ffOb444a
JlabopaTopHnas padora "OnpeneneHue
paTOpHa p P . bubmuoreka [JOK
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOM

CHJIBI COOMpArOIIEH JTMH3HI"

https://m.edsoo.ru/ff0b4206
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Ypok-koH(pepenus "OnTudeckue bubnmoreka [JOK
71
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK
P https://m.eds00.ru/ff0b4684
73 Ypok-koupepenmus "JlepexTsl 3peHus. bubmmoreka [JOK
Kak coxpanuts 3peHue” https://m.edsoo.ru/ff0b4684
Pasnoxxenue 6enoro ceera B CIEKT.
74 Omnertel HetoTona. Crnoxxenue bubmmorexa [IOK
' https://m.edsoo.ru/ff0c0f4c
CHEKTPAILHBIX I[BETOB. Jlucepcus cBeTa
Jlaboparopnas padota "OnbIThI 10
75 Pa3IoKEHUIO OENIOro CBEeTa B CIEKTP U bubnnoreka [JOK
BOCIPUSATHIO I[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ffOc0e2a
HaOJIIOICHNH Yepe3 BETOBbIE (GUIbTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBpeTa' I:/ICHG C}I]/INSII UHTEepepeHIHs U buomorexa LIOK
A | pew, PPEpEHlt https://m.edsoo.ru/ff0cOe2a
T paKIus
77 OmeiTel Pe3epdopaa u ruianerapuas bubmuoreka [IOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
bu6mmoteka IIOK
7 IT bopa. M b
8 OCTYETE BOpa. MOAEI: 8TOMa Hopa https://m.edsoo.ru/ff0c12a8
79 Hcnyckanue 1 norjaouieHue cBera bubmuoteka [IOK
atomoM. KBaHThbI. JInHelHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI Bubmmorexa [IOK
A A https://m.edso00.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnuotexa [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE ipeBpainieHus. M30Tombt bubmmorexa TIOK

https://m.edsoo.ru/ff0clal4
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Pemmenue 3amay mo teme:

bubnunoreka LIOK

84
"PagmoakTrBHBIE TTpEeBpallicHus " https://m.edsoo.ru/ffOclb4a
bu6nunoreka LIOK
85 IT
cproA oypactaza https://m.edsoo.ru/ffOclb4a
VYpok-koHpepenius "PagnoakTuBHbIE
86 1/13131 eHI/I:Ib BpH UPOJIe, MEIUIIIHE bubmorexa HOK
YACHIDL B TPHPOAS, MEAMIIIHE, https://m.eds00.ru/ff0c2126
TEXHHUKE
87 S nepHble peakiy. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsi0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX saep. CBs3b bubmmorexa [JOK
MAacChl U DHEPTUH https://m.edsoo.ru/ff0cld7a
Pemenue 3amau mo reme "Snepueie bubmmoreka [JOK
89 |
peakuuu https://m.edsoo.ru/ff0cld7a
90 Peakuuu cunTes3a u nenenusd saep. bubnnoreka [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
VYpok-koH(pepenuus "AnepHas
91 3}?6 FeTI/IK(Z II)[efIL(I:TBHﬂ I[apl/loaKTI/IBHLIX bubmmorexa [TOK
P . pai | https://m.edsoo.ru/ff0c1e88
M3ITy4YeHUH Ha KUBBIE OPraHU3MbI
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
92 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bubmmnoreka HOK
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbHas pabora no teme
93 "DNeKTpOMarHuTHOE MOJIE. bubnuotexa [JOK
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
[ToBTOpenue, 0600IIEHNE.
94 JIaboparopHbie pabOTHI IO KypC bubmorexa [TOK
" patop . P " pey https.//m.edsoo.ru/ff0c245a
B3anmonelicTBue Ten
95 [ToBTOpenue, o6o0menue. Pemenue but6mmoreka [IOK
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https://m.edsoo.ru/ff0c1d7a
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https://m.edsoo.ru/ff0c223e
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pacyeTHBIX U KaYeCTBEHHBIX 3aa4 M0
teme "TemnoBsie npouecch”

https://m.edsoo.ru/ff0c2572

[ToBTrOopenue, o6o0menue. Pemenue

bu6nmorexa [IOK
96 pacUeTHBIX U KaYECTBEHHBIX 3a]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx aBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
97 aCUEeTHBIX U Ka4eCTBEHHBIX 3aJ1a4 110 1 bubnnorexa LHOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpeHME, 0600IIECHNE.
98 JIaGoparopHble pabOTEI IO KypC 1 1 bubmorexa HOK
" patop P | pey https://m.edso0.ru/ff0c2¢52
CBETOBLIE SIBIIEHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI COXPaHEHUS 1 bubmorexa HIOK
" P https://m.edsoo.ru/ff0c2d6a
B MEXAHHUKE
100 [ToBTOpenue, o6o6menue. Padora ¢ 1 bubmuoteka [IOK
Tekctamu 110 Teme "Konebauus 1 BOJIHEL" https://m.edsoo.ru/ff0c2e82
101 IToBTropenue, o6o0mmenue. Pabora ¢ 1 bubmuoteka [IOK
TeKkcTaMH 110 TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o6o6meHue. Pabora ¢
102 TeKCTaI:m 10 TEME ?;(BaHTOBa;I U AnepHas 1 bubnmorexa [IOK
scp https://m.edsoo.ru/ff0c3044
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJBI JIS1 YAEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTBIO «JIPODA»; AkimonepHoe o0mectBo «M31aTenbcTBO
«IIpocsemenue»

» dmsuka, 8 knacc/ [eppimkua A.B., OGIECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTBIO «[[PODAY; AkiinonepHoe o01iecTBo «M3marenbcTBo
«IIpocsemieHue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'yrtHuk E.M., O61ecTBo ¢ orpaHiYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
®dwusuka. 7-9 knaccel. ba3oBbiii ypoBeHb. MeToanueckoe nocodue K yueoHuky .

M. Ilepbiikuna, A. Y. IBaHoBa

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HMHTEPHET
bu6mmoreka IJOK

Yuu.py



