Ipunoxenne 1 k OOII

00O, yrBepxaeHHOMI
npukaszom no MBOY COLL
Ne 7 o1 29.08.2023 Ne 78/1

PABOYAS IPOTPAMMA
(ID 953618)

yueOHoro npeamera «®@u3uka. bazoBblil ypoBeHb)

JUIs1 oOyJarommxcst /-9 KiaccoB

. Bucum 2023



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3MKe HA YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (enepaibHoil paboueid mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «dusukay.

Conmepxanue mporpaMmbl MO (pU3MKE HampaBieHO Ha (opmupoBaHHE
€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH OOYYalOIIMXCAd W OPraHU3alUi0 H3y4YEHUS
bu3MKKM Ha AESATENbHOCTHOM oOcHOBe. B mporpamme mno (usuke y4YUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHoOro mpeamera B peanusainuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TAKKe
MEXKMPEAMETHBIE CBSI3M €CTECTBEHHO-HAYyUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma 1o gu3uke ycTaHaBIMBAET pacipeesieHne yueOHOro Marepuana
1o rogam oOydeHus (IO Kjaccam), mpejjiaraeT NpuMEpHY0 MOCIe0BaTEIbHOCTD
U3YYCHUS TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaronuxcsi.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHHS METOJMYECKOU
MOMOIIM YYUTENIIO B CO3/IaHUU paboyeil MporpaMmMbl 0 y4eOHOMY MIPEIMETY.

®duzrka SABISETCS  CUCTEMOOOPA3yIOIUM JJIi  €CTECTBEHHO-HAYYHBIX
y4€OHBIX IPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB
U SIBIICHWM, M3y4aeMbIX XUMHEH, Ouoiorueu, actpoHomMuen u (HU3NYECKOU
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
MPENOCTaBIsieT HaumOoJsiee SICHbIE O00pa3llbl MNPUMEHEHHS HAyYyHOTO METOoja
MO3HaHMsI, TO €CTh CII0C00A MOJTyUYEHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 raaBHBIX 3a7a4 (pU3Mueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJarolmuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CJICIYIOUTUMH KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIEHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;

e UHTEPIPETHPOBATH  JAaHHBIE W  HCIOJIB30BaTh  HAyYHBIC
JI0Ka3aTesIbCTBA ISl MOJyYEHUS BBIBOJIOB.

[lenn wusyuenus (U3UKM HA YPOBHE OCHOBHOTO OOIIET0o oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenoaaBaHusi yuyeOHoro mnpeamera «Pusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @exaepauuu, pearnu3yrOMKUX
OCHOBHBIE 00I11Ie00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKICHHON pellieHuEM



Komnerun Munucrepctsa npocseiienust Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadpst 2019 r. Ne [T1K-48H).
ey uzyyenust pU3NKU:

NpuOOpETeHUE HHTEpeca U CTPEMIJICHUS OOydYalolUXcsd K HaydYHOMY
M3YUYEHHUIO TMPUPOIBI, PA3BUTHE HMX HHTEIUICKTyaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUA U (OPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK peE3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopmupoBaHUE TMPEACTABICHUN O posid (DU3UKHU IJIST Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTAaBIEHUH O  BO3MOXHBIX  cdepax  Oymaymien
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JajgbHenIeMy 00y4YeHHUIO B 5TOM HaIllPaBJICHUH.

JlocTKeHHE 3THUX TeJIed MporpaMMmbl MO (U3HKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUUBACTCS PEIICHUEM CIEAYIOMINUX 3a4a4:

NpuOOpETeHUE 3HAHMM O JUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DBJIECKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MMOJTYUYCHHBIX 3HAHUN;

OCBOGHHME METOJOB pEIICHUS MPOCTEUIIMX pACUYCTHBIX 3adady ¢
UCIIOJIb30BaHUEM buznyecKux MOJIENeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOMIOAATh MPUPOIHBIE SIBJICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHble  pabOTBI ¥ JKCIEPUMEHTAIbHBIC HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NUECKOro COAEepKaHuUs,
BKJIIOUYass UH(POPMAIUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO €O cepaMu po¢eCcCHOHATBLHON AeSTEILHOCTH, CBA3aHHBIMU
C (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B 8
Kkiacce — 68 waco (2 yaca B Henmenmo), B 9 kimacce — 102 yaca (3 yaca B Henelno).

[Ipennaraemeiii B mporpamMme no (pU3MKe MepeyeHb J1abopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHATENbHBIM XapaKkTep, yUUTeNlb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

Paznesn 1. ®u3uka u e¢ poJib B NO3HAHMHU OKPYKAKOIIEr0 MUPA.

@usnka — Hayka O mnpupoze. fABneHus npuponbl. duznueckue SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®duznueckre BenUuMHbL. M3mepenue ¢uznueckux BeMMuuH. Duznueckue
npubopsl. [lorpemHocts u3mMepeHuil. MexxayHapoaHasi cucTeMa e IMHHII.

Kak ¢wu3uka w Jpyrue eCTECTBEHHbIE HAyKd HM3y4YalOT TPHUPOAY.
EcTecTBeHHO-HAYyYHBIM METON TMO3HAHWS: HAONIOJACHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBieHus. Onucanue Gu3NUeCcKuX SBJICHUN ¢ TTOMOIIBIO MOJIEIICH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nNpuOOPHl U MPoLEAypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U POBBIM TPUOOPOM.
Jlabopamopnwie padbomol u onvimol.
1. OmpeneneHue 1EHbI IeJICHUS KaIbl K3MEPUTEIHLHOTO Mprudopa.
2. HM3MepeHue pacCTOSHUM.
3. M3mepenue oObEMa KUJIKOCTU U TBEPJIOTO Tea.
4. OnpeneneHue pa3MepoB MAJIbIX TEIL.
5. M3mepenue TeMmneparypbl NpU MOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H
JaTyuKa TeMIIepaTyphl.

6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: NAlbHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0Jbllle, YeM OOJbIlle BHICOTA
MycKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHHUS O CTPOEHUH BelllecTBAa.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenue yactuil BemiecTBa. CBs3b CKOPOCTHM JBHXKEHHUS 4YacTHUIl C
Temnepatypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(kpucTamnmyecknx) Tesl. B3anMocCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO JIBUKEHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue ~ siBneHuidd,  OOBACHSIOUIMXCS ~ TMPUTSHKEHUEM WM
OTTAJIKUBAHUEM YaCTHII BEIIECTRA.

Jlabopamopnsie padbomot u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIOJb30BAaHUEM

dboTorpadwuii).
2. OnbIThI 10 HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TPUTSKCHHUS.
Pazgen 3. /IBu:xeHHe U B3aMMO/IeliCTBHE TeJl.
Mexanudeckoe ABMKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuer myTtu u
BPEMEHU JIBUKECHUS.
SBneHne uWHEpUUU. 3aKOH HWHEPIUU. B3auMonencTBUE Ten Kak MpUYMHA
U3MEHEHHSI CKODOCTH JBWXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Tena.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHMIIE
0o0BbEMa BEIECTBA.
Cuila Kak XapakTepucTHhKa B3auMojaeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIECHHBIX IO OJHOM mpsiMoM. PaBHomelcTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MpUpOe U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHMuecKoro JIBHKEHHS TeTa.
2. M3MepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHHUS.
3. HaOmtonenue siBneHUs MHEPLIMH.
4. HabmroieHre u3BMEeHEeHHs] CKOPOCTH TIPU B3aUMOJICUCTBUU TEll.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. Cno)xeHue CuJl, HalPaBJIEHHBIX 110 OAHON MPSIMOM.
Jlabopamopnwie padbomot u onvimol.
1. OmnpenesieHHEe CKOPOCTU PAaBHOMEPHOIO JBMXKCHUS (IIapUKa B )KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OmpeneneHue CpeaHE CKOPOCTU CKOJIBKEHHSI OpyCKa WM IIapuKa IO
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TEa.

4. OmnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT IPUII0KEHHOM CHUIIBI.

5. ONbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOIBXEHUS OT
Beca Teja U XapakTepa CONMPUKACAIOIINXCS MOBEPXHOCTEH.

Paznen 4. JlaBjieHune TBEPABIX TeJl, sKUIKOCTEH U ra3oB.



Hasnenne. CriocoObl YMEHBIIEHNs U YBEIMYEHUs AaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJEHUs rasa or o0ObeMa, TemiepaTypbl. llepemaua naBieHus
TBEPABIMH TEJIAMHM, JKUIKOCTAMH M Ta3zamu. 3akoH [lackans. IIHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOMHBI. [ mapocraTmyeckuid
napajokc. Coobarouecs: cocyibl. [ uapaBiuyeckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocdepHoe naBiaeHUE. [IpudMHBI CylIECTBOBaHUS
BO3qymHOW o6osouku 3emuu. Onbir Toppuuennu. M3mepenune atmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpHOTo AaBIIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 1715t U3MepeHus: aTMOC(HEpHOTO TaBICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrPYXECHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

S A o

~

3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCyabl.

['mapaBauyueckun mpecc.

[IposiBieHne neUCTBUS aTMOC(EPHOTO JTABICHUS.

3aBUCUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTU
TeNa U INIOTHOCTH KUIKOCTH.

PaBEeHCTBO BBITAIKMBAIONIEH CHJIBI BECY BBITECHEHHOM )KUIKOCTH.
VYcnoBue miaBaHus TeN: TJIaBaHUE WJIM MOTPYXKEHHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIICHHMS MIIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamopnvie padbomot u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

OnpeneneHne  BBITAJIKUBAIOLICH  CHJIbI, JCHWCTBYIOIIEH Ha  TEJo,
MIOTPYKEHHOE B )KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CUIIbL, IEMCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MacChl Tea.

OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHUIIBI,
NEUCTBYIOLIEH Ha TeJNO B JKHUIKOCTH, OT 0O0bEeMa TMOTrPYKCHHOU B
YKUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanne apeoMeTpa WJIM KOHCTPYMPOBAaHUE JIOAKH U
OMpeieNICHHE €€ TPY30MOABEMHOCTH.

Pazgen 5. PaGoTra u MOIIHOCTH. DHEPrusi.
Mexanudeckast padboTa. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmio
paBHOBecus pbryara. [I[puMeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBuno» Mexanuku. KIIJI mnpocteix wmexanusmoB. IIpoctsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHernueckas W TNOTEHIHMalbHAs SHEPIUs.
[IpeBpalilieHre OHOTO BHIA MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomol u onvimot.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPH PAaBHOMEPHOM JBI)KCHUU Tela

110 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnepoBaHue yClnoBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ] HakIOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTHH.
8 KJIACC

Pa3nen 6. TensioBble siB1eHHS.

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca u pa3mepbl aTOMOB W MOJIEKYJ. OMNbBITHI, MOJATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Monenu TBEpAOTrO, SKHAKOTO M Ta3000pa3HOrO COCTOSIHHMM BeIEeCTBa.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, >KUJIKOCTEH U
TBEPJBIX TEJI HA OCHOBE IIOJIOKEHHN MOJIEKYJIAPHO--KUHETUYECKOW TEOPHUH.
CMmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHXKCHUS
yacturl. Buyrpennss osHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpUICHUE paboTHI. Bunpi TeIUIONEepeaauH:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUEHHUE.

KomuuecTBo TeIwioThl. YaeinpHas TEIUIOEMKOCTH BeElleCcTBa. 1e€ImIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIIoBOoro Oananca. IlnaBnenue wu
OTBEpAECBAHHE KPUCTAUIMUYECKHUX BEIIECTB. YJIeJbHAs TEIUIOTAa ILJIABJICHHUS.
[TapooOpazoBanue u kouaeHcanusi. Mcnapenwe. Kunenue. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOro
JTaBJICHHUSL.

BrnaxHocTh BO31yXa.

DHeprus TOIIMBA. Y IeibHas TEMIOTa CrOPaHHUs.

[Tpunuunel paboTel TeraoBbix ABurateneit KIIJ[ TersmoBoro gBurarters.
TernnoBbie ABUTATEN U 3aLIUTA OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUS U IIPEBPAIIEHUS SHEPTUHU B TEIIOBBIX MPOIIeccax.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JABUKEHUS.



vk W

HaGmonenue nuddysumu.

HaOnronenue siBeHU CMaunBaHUS U KaTUJUISIPHBIX SIBICHUIA.
HaOmroieHue TenioBoro pacmmpeHus Tel.

V3meHeHne maBieHMs ra3a Mpu W3MEHEHWH O0BEMa W HArpeBaHUM WIIA
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIIEPaTypHI.

Buel Tenonepenayn.

OxJak/ieHue Mpy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHn#r padOThl BHEITHUMU CHIJIAMH.

. CpaBHEHME TEINIOEMKOCTEHN PAa3IMYHbIX BEILECTB.

. Habmroienue kunexnus.

. Habnrogenue nocrossHCTBa TEMIIEpaTyphl IPH MJIABJICHUU.
13.

Mojenu TeNJIOBBIX ABUTATEIICH.

Jlabopamopnsie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJIIPHOTO MPUTSKCHUS.
OMnBIThI IO BBIPALIMBAHUIO KPUCTAILIOB IIOBAPEHHOM COJIM WIIHM caxapa.
OnbITel 110 HAOIOJCHUIO TEIJIOBOTO PACIIMPEHUS] Ta30B, KUAKOCTEH M
TBEPBIX TEI.

Omnpenenenue AaBieHUs Bo3Ayxa B OaJJIOHE HITPUIIA.

OMnbITI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JAaBJICHUS BO3/yXa OT €ro
00BbEMa U HArPEBAHMS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTU
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHHsT BHYTpPEHHEH OHHEpPrud Tella B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBieHUs TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEIMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Onpenenenue yaeIbHONU TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca HCapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

Onpenenenue yaeaIbHONW TETIOTHI IIABIEHUS JIbJA.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUS.

OnekTpuzanus Ten. JlBa poja 3JEKTpUYECKHX 3apanoB. B3anmonencTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSTHUSI MEXTY TEJIaMU).

OnekTpuueckoe mnoje. Hanpspk€HHOCTh aiekTpudeckoro mnosist. IlpuHuwmmn
CYNEPHO3ULIUN JIEKTPUUECKUX TOJIeH (Ha KaY€CTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOBOJHMKM Y  JUARJEKTPUKU. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
WM CcTOYHUKM TOCTOSHHOTO TOKA. JIEHCTBHSI 3IEKTPUUECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSAX U raszax.

Onektpudeckass nenb. Cuna  Toka.  DIEKTPUYECKOE  HANpPSHKEHUE.
ComnpoTuBiieHHE NPOBOJHUKA. YIEJIBbHOE COMPOTUBJIIEHHE BEHIECTBA. 3akoH OMa
I yyactka uenu. IlociemoBaTenbHOE MW NApalUIEIbHOE  COSAUHEHUE
IIPOBOJIHUKOB.

PaGora u MomHOCTH »3yeKTpHueckoro Toka. 3akoH Jlxoyns—JIeHma.
DneKkTpudecKre 1enu U MoTpeOUuTenu 3MeKTpuYecKor sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctossHHBIE ~ MarHuThl.  B3auMojelcTBHE  MOCTOSIHHBIX ~ MArHHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €ro 3HAaYEHUE IS )KU3HU Ha 3eMII€.
OmeiT  Opcrena. MarHuTHoe T1oOJie  3JIEKTpUYECKOro Toka. IIpumeHeHwue
AJIEKTPOMArHUTOB B TEXHUKE. J[eCTBME MArHUTHOIO OJIS1 HA POBOJHUK C TOKOM.
DJIEKTPOABUIATENb MOCTOSSHHOIO TOKa. M Cmosib30BaHHUE BICKTPOABUTATENIECH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneiter @apanes. SABneHne 3neKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DIEeKTpOoreHepaTop. CniocoOb1 IIOJTy4YECHUS 3JIEKTPUYECKOUN DHEPIUHU.
DNEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpU3aLus Tell.
JIBa poJia 3EKTPUYECKUX 3apsiA0B U B3aUMOJICMCTBUE 3apSIAKEHHBIX TEJL.
YCTpOUCTBO M JEUCTBUE JIEKTPOCKOTIA.
DNEeKTpOoCTaTUYECKast UHIYKIIUSL.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3apsI0B.
[IpOBOIHUKH U TUIJIEKTPUKH.
MoaenupoBanue CUIIOBBIX JJUHUM JEKTPUIECKOTO TTOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIeCTBHS NEKTPUIECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. I"'a30BbIi1 pa3psia.
. I3Mepenune cuitbl Toka aMIIepMETPOM.
. I3MepeHne 3IeKTpUYeCcKOro HAPSIKEHUST BOJIbTMETPOM.
. Peoctar 1 MarazuH conpoTUBIICHUM.
. BzauMoieiicTBr€ MOCTOSTHHBIX MArHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3ICICHHS TTOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHrue MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJjie ToKa. JJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJI HA IPOBOJAHUK C TOKOM.

DJIEKTPOJBUTATEb TOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKITUH.

OmneiTel @apajes.

3aBUCUMOCTh HANpaBJ€HUS HWHIYKIHOHHOTO TOKa OT YCJIOBUH €ro
BO3HMKHOBECHMSI.

DJIEKTPOre€HEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomol u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIMIOACHUIO OJJICKTPU3AIMK Tel UHAYKIMEH U TpH
COIIPUKOCHOBEHUU.

HUccnenoBanne NEMCTBUS JJIEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH H
JIARJICKTPUKHU.

COopka u nmpoBepka padOThI ITEKTPUIECKOM 1IETTH MTOCTOSIHHOTO TOKA.
N3MepeHue u peryimpoBaHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CWIBI TOKA, UAYILIETO 4Y€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONIPOTUBJICHUS TPOBOJHUKA OT €ro JIMHBI, IUIOMIAJAX TONEPEUYHOIO
CEUCHMS U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHHUS HANPKEHUW IPU I0CIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [ CUJIbI TOKa MOPU MAPAUICIBHOM COCIUHECHUU
pE3UCTOPOB.

Omnpenenenne pabOThI ANEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 pe3UCTOp.
OnpeneneHne MOIIMHOCTH  3JEKTPUUYECKOTO TOKA, BBIJICISIEMOM HA
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKECHUS Ha HEW.

Onpenenenue KII/[ HarpeBatens.

HccnenoBanre MarHuTHOTO B3aUMOACHCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TMOJIsi  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
00BbEIMHEHUH U PA3JICICHHUU.

HccnenoBanue NeMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTHb CHJIBI  B3aHMMOJECHCTBHUS
KaTyIIKH C TOKOM W MAarHuTa OT CHJIBI TOKa W HAIlpaBJIEHUS TOKa B
KaTyIIIKE.

18. M3yueHnue AeiCTBYS MAarHUTHOTO TTOJISI HA MMPOBOJIHUK C TOKOM.

19. KoHcTpyHpoBaHue u u3ydeHue padoThl JIEKTPOABUTATEIIS.

20. smepenue KIIJ] anexkTpoaBUraTeIbHON YCTAaHOBKH.

21. OnBITBI IO HKCCIECIOBAHUIO SIBIICHUSI JJIEKTPOMAarHUTHOW WHIYKIIHAH:
WCCIICIOBAHUE W3MECHEHHWM 3HAYCHHUS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHH.

Mexanudeckoe aBwkeHue. MarepuanpbHas Touyka. (Cucrtema OTCHUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBr>keHue. HepaBHoMepHOe npsMonMHENHOE JBH>KeHUE. CpelHss 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUYKECHUU.

VYckopenue. PaBHOyckopeHHOe TMpsiMOJMHEHHOe aBmxkeHue. (CBoOoaHOE
nagenue. Onbitel ['anumnes.

PaBHOMepHOE ABMXKEHHE N0 OKpyxHOcTH. Ilepuoa m yactora oOpameHus.
JIunenHas u yrinoBasi CKOpocTu. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[lepBsiii 3ax0H HproToHa. Bropon 3akon Herotona. Tperunii 3akoH HproToHa.
[IpuHIMII CYTIEpPHO3ULINU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: CUJla TPEHUSI CKOJIbKEHHUS, CUIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cunia TSKeCTU M 3aKOH BCEMHPHOTO TATOTEHHUSA. YCKOpPEHHE CBOOOIHOTO
najgeHus. JIBuxenue muiaHeT BOKpyr ComHua. IlepBasg xocMuueckas CKOPOCT.
HesecoMocTh 1 nieperpys3ku.

PaBHOBecue maTepuanibHOM TOUKU. AOCONIOTHO TBepaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPETUICHHOM OChIO BpaiieHus. MomeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmmyneca. UMmynbe cuibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa CHi TSXKECTH, YIPYTrOCTH,
TpeHus. CBsa3b dHepruu U padoTel. [loTeHIManbHAs SHEPTHS TeJla, TTOJAHATOTO Haj
MMOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SHEPrus CxKAaTou NpykuHbl. KuHetnueckas
sHeprusi. Teopema 0 KMHETUYECKOM SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmroneHune MexaHWYECKOTO JIBMKEHHUS Tela OTHOCUTENIBHO PAa3HbIX Tl

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

CpaBHeHUE NTyTEN U TPACKTOPUN ABUKEHHSI OJHOTO U TOTO K€ Tena
OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTU U YCKOPEHUS IPSIMOJIMHENHOTO JIBUXKEHUSI.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

Habnronenue 1BHKEHHS TeJla IO OKPYKHOCTH.

Habnrogenne MexaHn4ecKHX SIBJICHUN, IPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JBWUKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHHSI Telda OT MAacCChl Tella U JICUCTBYIONIEH Ha HEro
CHJIBL.

HabGnronenue paBeHcTBa CHII TPU B3aUMOJEHCTBUN TEN.

W3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.

[lepenada uMmItysbca Mpu B3aUMOJIEHCTBHH TEN.

[IpeoOpa3zoBaHus SHEPTUH [TPU B3AUMOJEHCTBUU TEN.

CoxpaHeHne NMITyJIbCa P HEYIIPYTOM B3aHMOJICUCTBUN.

CoxpaHeHne UMITyJIbca Mpu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBHUH.
HabmtoieHue peakTHBHOTO JIBUYKEHUSI.

CoxpaHeHHne MEXaHUYECKON SHEPTUU MPU CBOOOTHOM I1aJICHUU.
CoxpaHeHHE MEXaHNYECKON S3HEPIUU IIPU JBUKEHUH Tea IMOJ IEUCTBUEM
IPYKUHBI.

Jlabopamopnvie pabomol u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaIbHEUIIEro paBHOMEPHOTO
JBYDKCHUS IIAPUKA WIIH TEJIEKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpyckKa WIIM JIBHKCHHS
HIapUKa [0 HAKJIOHHOMW ITOCKOCTH.

OrnpeneneHue YCKOpEHHsl Tejla MPU PaBHOYCKOPEHHOM JBIKCHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUNOTE3BI: €CJIM MPU PABHOYCKOPEHHOM [IBIDKEHUU 0Oe€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psAJ HEYCTHBIX YHCEI, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUSI OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 GUIIMEHTA TPEHUSI CKOJIbKEHHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHHUS TMPU PABHOMEPHOM JBMIKECHUU TeEa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOThl  CHJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a ¢
UCIOJIb30BaHUEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. MI3ydyeHue 3aKk0Ha COXPAHEHUS SHEPTUH.

Pa3gen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.

KonebatenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUM: EepHOI,
4acToTa, aMIUINTya. MaTeMaTuuecKui U NPYKUHHBIM MasTHUKU. [IpeBpainenue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKEHUU.

3aryxatomue — kojeOanus.  BwiHyxkaeHHble — KosieOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBa MeXaHHYeCKuX BOJH. [IpomosibHblE H
NornepeyHble BOJHBI. J[nMHA BOJHBI M CKOPOCTh €€ PaclpOCTPaHEHUS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TEJIE, CECMUYECKUE BOJIHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue koneGaHuil Ten MO ACHCTBUEM CHUIIBI TSXKECTH U CUIIbI
YIPYTOCTH.

Habmronenue konedanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabmroieHue BhIHYKIEHHBIX KOJICOaHUH U pe30HaHca.

PacnpocTpaneHnue nmpo10JIbHBIX U MTONEPEYHBIX BOJIH (Ha MOJAEIIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie padbomol u onvimol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTH4ecKoro
MasiITHUKA.
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2. Ompenenenuie 4acTOThI U epruoa KojiebaHUi Npy>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEpUOJa KOJIEOAHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH TIEPHOJIa KOJICOaHU IPYKUHHOTO MasSTHUKA
OT MAacchl rpysa.
5. IIpoBepka He3aBHCHUMOCTU NEpHOJa KoJIeOaHUN Tpy3a, MOABEIIEHHOTO K
HUTHU, OT MACChI Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  TMEpHOJa  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOIHOTO MaieHHUS.
Pa3nen 10. DiieKTpOMArHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  ToJIe.  ODJEKTpOMarHutTHble  BoJHBL.  CBOMCTBa
aNeKTpoMarHuTHhIX BoJH. Illkama smekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3HU.



DnekTpoMarHuTHas npupojaa cBera. CkopocTh cBeTa. BonmHOBBIE CBOCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomol u onvimol.

1. 3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOHIIBHOTO

tenedoHa.

Pasznen 11. CBeroBbIe sIBJICHHUS.

JlyueBas  momenp  cBera.  Mcrounukm ~— cBera.  IIpsaMonunHerHOe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynel. Otpaxenue csera. [1nockoe
3epKajo. 3aKOH OTpa)XEHUs CBETA.

[Ipenomnenue cBeta. 3akOH IpesoMieHUs cBeTa. [lonHOEe BHYTpeHHee
OTpakeHue cBeTa. VCIonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom gnydeit B sumH3ze. OmnTuyeckas cucrtema (QoToanmnapara,
MHUKpPOCKOIIa M Teneckona. I'yla3 kak onrhyeckass cucreMa. bimM3opykocTes H
JAITbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chekTp. OmnbiTel HeloTona. CroxkeHue
CHEKTpalbHBIX I[BETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xop ydeit B cOOMparoIIe TuH3e.

XOoJ ny4yer B pacCenBAKOILIEH JINH3E.

[Tonyyenune n300paxeHuil ¢ MOMOIIbIO JIMH3.

[Tpuniun neiicTBus oToarapaTa, MUKPOCKOTA U TEJIECKOIA.
10. Monens riaa3za.

11. Pa3noxeHnue 6e5oro cBera B CIEKTP.

W O N U A WwWN e

12. [Tomydenue 6enoro cBeTa MpH CIOKSHUH CBETa Pa3HBIX IIBETOB.

Jlabopamopnsie padbomot u onvimeol.

1. HMccnenoBanue 3aBUCUMOCTH yrila OTPaKEHHUsS CBETOBOTO Jy4a OT yrija
naJICHHUs.

2. M3yueHue xapakTepUCTUK U300paKEHUS IIPEIMETA B IJIOCKOM 3epKaje.

3. UccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIIEHUSI CBETOBOTO JIyda OT yria
NaJICHUS Ha TPAHUIIE «BO3TYX—CTCKIION.



4. TlomyuyeHnue n300pa’keHHM C MOMOIIBIO COOUPAFOIIICH JIMH3HI.
Onpenenenue GOKYCHOTO pacCTOSTHUSL U ONTUYECKOW CHJIbI COOMparolei
JIMH3BL.

6. OMBITHI 1O Pa3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OmBITBI IO BOCHPHUATHIO I[BETAa MPEIMETOB MpU WX HAOIIOJACHUM uepe3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSI.

OneiTel Pe3epdopna u mnanerapHas mojaenb aromMa. Moxens aroma bopa.
Hcnyckanue u norionieHrue ceeta atomoMm. KBanTel. JInHelyaTbie CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wMopens aromHoro sapa. HM3zoronel. PagmoakTtuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMs 3apsiIOBOIO M MAacCOBOI'O YHCEI.
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl U SHEpruu. Peakuuu cCHUHTE3a U
nenenus saep. Mcrounnku snepruu ConHIa U 3BE31.

Snepnas sHepreruka. J[eMCTBHS paauOAaKTUBHBIX HW3IYyYEHHW Ha YKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4YEeHHS U MOTJIOMICHHS.

2. CnexkTpsl pa3IuYHbIX ra30B.

3. ChekTp Boaopoa.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUBHPYIONTUX U3ITYUCHUH.

6. Perucrpanus nznydeHus NpUpOIHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnvie padbomout u onvimol.

1. HaGnroneHue CrUIONIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYYCHUSI.

2. HccnenoBanue TpEKOB: U3MEPEHUE SHEPTHH YACTHULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTtorpadusm).

3. M3mepeHue pagnoakTuBHOTO (hOHA.

IHoBTOPUTEIBLHO-0000IAK NI MOTYJIb.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHAZHAYEH JJI1 CUCTEMATU3AUU
u  0000meHusT TMPEIMETHOTO  COJAEpKaHUS W OMbITa  JIEATEITHLHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe I MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHYy 1Mo (u3uke g oOydarommxcs,
BBIOPABIIIUX ATOT yU4EOHBII MpEeMET.

[Ipy M3ydeHUM AAHHOTO MOJYJISA PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METalpeJMETHBIX  TUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHwus, (popmupyercs
€CTECTBEHHOHAY4YHass I'PaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJIOB MCCIIEIOBaHUS



SBJICHUM TPUPOABl M TEXHUKU, OBJIAJICHUEC YMEHMSIMHU OOBICHATH (PU3MUECKHE
ABJICHHS], TPUMEHSA TMOJIyYCHHBbIE 3HAHUWSA, pEIIaThb 33Ja4d, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIBHBIE.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3jiefia Peaanu3yeTcs
32 CYET TOrO, 4YTO OOydYaloIIMecs BBIMOJIHSIIOT 33aJaHus, B KOTOPBIX UM
NpeIaraeTcs:
HAa OCHOBE IIOJYYEHHBIX 3HAHUW paclo3HaBaTh W HAYYHO OOBACHSTH
dbu3nuecKue BICHUS B OKPY>KaIOIIEH MPUPOJIE U MIOBCETHEBHON KU3HH;
WCITOJI30BaTh HAYYHBIC METOJBI HCCIICOBAHUS (PU3HUCCKUX SBICHUHN, B TOM
YHUCIIE JJIS1 IPOBEPKH TUINOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HambOOJEe BaKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTHUYECKOTO MCIOJIb30BaHUS PA3JIMUYHBIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIIPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢pu3nku HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIMIPABJICHO Ha

JOCTUKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TMPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

B pesynbrare uzydeHus: pu3MKU Ha ypOBHE OCHOBHOI'O OOIIET0 00pa3oBaHusl y

oOyuarorierocsi OyayT cQOpMUpOBaHBI CIEAYIOIMIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) mMaTPHOTHYECKOTr0 BOCITUTAHMSA:

— IPOSIBIICHUE MHTEPECAa K UCTOPUM M COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
(bu3NYeCKOi HayKH;

— IIEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUMCKUX YUCHBIX--(DU3UKOB,;

2) rPa’kIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KJ€HHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUHN
busuKy;

— OCO3HAHWE BAXKHOCTH MOPAJIBbHO--3TUYECKUX MPUHIIMIIOB B JIESITEIBHOCTH
YYE€HOTO;

3) 3cTeTHYeCKOro BOCTIMTAHNS:

— BOCIIPUATHE ACTETHUUYECKUX KauyeCTB (PU3MUECKON HAYKU: €¢ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MIO3HAHUSI:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HayKM KaK MOIIHOTO HHCTPYMEHTa
IO3HAHHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTIMM, BaXKHEWILEH COCTABISIOLIEH
KYJbTYPHI,

— Ppa3BUTHE HAYyYHOM JIOOO3HATENBHOCTH, HMHTEpEca K HCCIEAOBATEIbCKOM
JeATEIIbHOCTH;

5) ¢popMupoBaHNs KYJbTYPbI 310POBbS H SMOLIHOHAIBHOI0 0J1ArONOIYYHSs:
— OCO3HaHUE IIEHHOCTH O0€e30MacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU TMpaBWJl O€30MacHOro IMOBEACHUS Ha
TpaHCIOpTE, Ha J0porax, ¢ SJEKTPUYECKHUM M TEIJIOBBIM O0OpPYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

— c(hopMHUpPOBaHHOCTH HaBbIKa peduiekcuu, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOT0 BOCIIMTAHUSI:



— AaKTHMBHO€ YYacTHE€ B PEUICHWU MNPAKTUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeIbHON OpraHu3allii, TOPoJia, Kpasi) TEXHOJOTHIECKON M COIMATbHON
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIEC ¥ (PU3NUSCKUX 3HAHHMA;

e — HMHTEpEC K IPAKTUUECKOMY U3YUEHHIO MPOPECCHUM, CBA3AHHBIX C (PU3UKOM;

e 7)IKOJIOTHYECKOT0 BOCTIMTAHMS:

e — OpHEHTAalMsI Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM IS pelieHus 3anad B
o0nacTu OKpyXarolled cpenpl, IJIaHUPOBAHUS IIOCTYNKOB M OLEHKU UX
BO3MO>KHBIX [TOCJIEICTBUM JUIsl OKPY KAIOLIEH Cpebl;

e — OCO3HaHUE TJOOATBHOIO XapaKTepa HKOJOTMYECKUX MpPOOJIEM M MyTed HX
pelIeHuS;

o 8) amanTanmuM K HM3MEHSIIOIIMMCS YCJIOBHSIM COIHUAJBHON W TPHPOTHOM
cpeabl:

e — IOTPEOHOCTH BO B3aUMOJIECHCTBUHU MIPH BBIOJIHEHUHU UCCIIEIOBAaHUM U IPOEKTOB
($u3nYEeCKOil HallpaBIEHHOCTH, OTKPBITOCTD ONbBITY U 3HAHUSM JPYTHUX;

e — TOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 IMPAKTHUYECKYIO
NeSATEIbHOCTD;

e — MOTPEOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O PU3HMUECKUX 0OBEKTaX U SABJICHUSIX;

e — OCO3HaHUE Ae(UIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00JIACTH
busuKy;

e — IUIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DU3MUECKUX 3HAHUII;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aMMOCBS3H NPHUPOAbI, 00IIECTBA U
HSKOHOMHKH, B TOM UHUCJIE C UCIOIB30BAHUEM (PU3HUECKUX 3HAHUI;

e — OLEHKAa CBOMX [JEHWCTBMM C YYETOM BIIMSHUSA Ha OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX [NI00ANbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHus: mporpaMmbl Mo (U3MKe HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOyuwatomerocss OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOINIME TMO3HABATEIbHBIC YHUBEpPCAJIbHBIC yUeOHBIC JCHCTBUS,
KOMMYHUKATHUBHBIC ~ yYHUBEpPCaJIbHBIC  ydeOHBbIC  JCHCTBUSA,  pPETyJIATHBHBIC
YHUBEpCaJIbHbIC YUCOHBIC TCHCTBUS.

Ilo3HaBaTeqbHBIC YHHBEPCAJIbHBIEC Y4eOHbIE AeHCTBUSA

Ba3oBble JiornyecKkue 1eiicTBUA:
e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKK OOBEKTOB
(ssBIeHUN);



yYCTaHABJIMBATh CYIIECTBEHHBI TpPU3HAK KIACCH(DHUKAIIMKA, OCHOBAHUS IS
00001IEeHNS U CPaBHEHHS,

BBISIBJSITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS] B paccMaTprBaeMbIX (hakrax,
JTaHHBIX U HAOIIOICHUSIX, OTHOCAIIUXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIIATh TIPUYMHHO--CJICJICTBEHHBIC CBS3M IPH W3YYCHUU (PU3UICCKUX
SIBIICHUI W TIPOIIECCOB, JIEATh BHIBOJBI C UCIIOIB30BAHUEM JICAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOYCHUH, BBIABHIaTh THIIOTE3BI O B3aUMOCBS3SX
(U3MYECKUX BETHUYMH;

CaMOCTOSITEIEHO BBIOMPATH CHOCOO perieHus] y4eOHO!H (U3NUecKor 3aaauu
(cpaBHeHHE  HECKOJNBKMX  BapHaHTOB  pEUICHHS, BBIOOp  HamboJjee
MOJIXO/ISIIETO C YYETOM CAMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

MCIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MIO3HAHUS;
MIPOBOJIUTH MO CAMOCTOSITEBHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECIOMXHBIM
(u3MUECKUl SKCIEPUMEHT, HEOOJIbIIOE UCCIEN0BAHUE (PUIUYECKOTO
SBJICHUS;

OLICHMBATh HAa IPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMALIUIO, ITOITYYEHHYIO
B XO/I€ UCCJIEIOBAHUS WJIM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYIHpOBaTh OOOOILIEHUS U BBIBOJBI IO pe3yibTaTaM
MPOBEJICHHOTO HAOJIIOICHUS, OTIBITA, UCCIICIOBAHMUS;

MIPOTHO3MPOBATh  BO3MOXKHOE  JajbHEiIIee  pa3BUTHE  (PUIUUYECKUX
IPOLIECCOB, a TAK)KE BBIABUTATh MPEANOIOKEHUS 00 MX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHATh PA3JIMYHBIE METObI, HHCTPYMEHTHI W 3aIlpPOCHl MPHU TIOUCKE U
orObope MHpOpPMALUM WU JAHHBIX C YYETOM MPEIJI0KEHHON YyueOHOM
dbu3uYecKo 3a1a9H;

aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh M WHTEPIPETHPOBATH HH(OpPMAIHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAJIBHYI0  (GOpMY  MpeaCTaBICHUS
uH(bOpPMAIIUU U WUTIOCTPUPOBATH PEIIaeMbIe 3aa49l HECIOKHBIMUA CXEMaMH,
TuarpaMMaMu, WHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIEC 1eHCTBHSA:

B XoA€¢ OOCYXJIEeHHs ydyeOHOTO Marepuana, pe3yJbTaTOB JIabOpaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMON TEMBI H
BBICKa3bIBaTh HJICH, HAIICIICHHBIC Ha pEIICHUE 3aJaud W TIOJJICP’KaHUe
Oaro>keyIaTeIbHOCTH OOIIEHUS;

COTIOCTAaBIIATh CBOM CYXKJIEHUS C CYXICHUSMU APYTHX yYaCTHUKOB JTNAJIOTa,
OoOHapy>KUBaTh PA3IMINE U CXOJCTBO MO3UIIHIA;



BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUChMEHHBIX TEKCTAX;

MyOJIMYHO MPEICTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (U3UYECKOTO OIIbITa
(9KCcTIepUMEHTa, UCCIICAOBAHUS, TPOEKTA);

MOHMMATh M UCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaIbHON
paboThI IPH PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBbI;

NPUHUMATD II€JIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BbIBATH JICUCTBUSA TIO
e¢ JOCTHKEHMIO: PAaCHpPENeATh POJIH, 00CYKIaTh MPOLECCHl U Pe3yJbTaThl
COBMECTHOH paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTas KaueCTBEHHOTO pe3ysibTaTa II0
CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOM JCUCTBUS C JPYTMMH 4YJICHAMU
KOMaH/Ibl;

OILICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOHIMA MPOAYKT IO KPHUTEPHSM,
CaMOCTOSITENIBHO C(hOPMYITHPOBAHHBIM YyUaCTHUKAMU B3aUMOAECHCTBHUSL.

PerJISITI/IBH])Ie YHuBEpCajldbHbIC yqeﬁﬂme IleﬁCTBHﬂ

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYAIUAX, TPEOYIOIINX IS
penieHus: PU3NIeCKUX 3HAHUM;

OpPHMEHTHUPOBAThCA B  PA3IMYHBIX  MMOAXOJAX  TMPUHATHS  PEIICHUN
(MHAMBUAYaAJIbHOE, TPHUHATHE pEIICHUS B TPYIe, NPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITEIIbHO COCTABJIATh AJITOPUTM pPEIICHUs (GU3MYCSCKOW 3ajavd WA
MJIaHa KCCIEOBAaHUS C YYETOM HUMEIOIIUXCS PEeCcypcoB MW COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh Mpe/IjlaraéMble BAPUAHTHI PEIICHUI;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHbIA HHTEJICKT:

JaBaTh aJ€KBaTHYIO OLIEHKY CUTYallMH U MPEUIaraTh IlaH €€ N3MEHEHUS;
OOBACHATH  NPUYMUHBI  JOCTHXKEHHS  (HEHOCTHMKEHUSI)  PE3yJIbTaTOB
JesITeNIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHUS
(pU3HUECKOro UCCIEIOBAHUS UM TPOEKTA) HA OCHOBE HOBBIX 00OCTOSATEIBCTB,
U3MEHUBIIMXCS  CUTyallud, YCTAaHOBJIEHHBIX  OIIMOOK,  BO3HUKIIUX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJbTaTa LIEJIN U YCIOBUSM;

CTaBUTb c€0s1 HA MECTO APYrOro 4ejJoBeKa B XOJI€ CIopa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYroro;
IpPU3HABATH CBOC MPABO Ha OMIMOKY MpPH pEelIeHUH (PU3NYECKUX 3a/1a4 WIH B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO APYIoro.



IHPEAMETHBIE PE3YJIBTATBI

K xonny oOydenust B 7 kjacce npeIMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIOJIb30BaTh MOHATHS: (PU3MUECKUE U XUMHUYECKHUE SIBJICHUS, HAOIOICHHE,
AKCIIEPUMEHT, MOJI€b, THIOTE3a, €AUHUIBI (U3UYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble  COCTOSIHUSL ~ BellecTBa  (TBEpAOE,  KHUAKOE,
ra3zoo0pa3Hoe), MEXaHUYECKOE IBUKEHUE (pPaBHOMEpPHOE, HEPAaBHOMEPHOE,
MPSMOJIMHEHOE), TPAeKTOpPHsI, PABHOACUCTBYIOIMIAS CHJa, AchOpMaIivs
(ympyras, miactTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

paznuuath sBiAeHUS (AUQQy3us, TEMIOBOE ABM)KEHHE YacTUIl BELIECTBA,
paBHOMEpPHOE  JBMKEHUE,  HEPAaBHOMEpPHOE  JBWXKEHUE,  HMHEpLUs,
B3aUMOJICHCTBUE TE€J, PAaBHOBECHUE TBEPIBIX TEJN C 3aKPEIUVICHHOW OChIO
BpalllCHUs, TIepeaaya JaBJICHUS TBEPABIMH TEJIaMHU, KUIAKOCTIMH U Ta3aMH,
atMoc(epHOE JaBl€HUE, IUIaBaHUE TEJ, MPEBPALLECHUS MEXaHU4YEeCKOU
SHEPruM) MO OMHCAHHUIO HUX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBICHUE  W3YYEHHBIX  (U3UYECKUX  SABJICHHM B
OKpY)XalollleM MHpEe, B TOM uucie (PU3NYECKUE SBJICHUS B MPUPOJE:
OPUMEPHl JBMKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKHBOW M HEKHBOU
MpUpPOAE, JEWUCTBHE CHUJIBI TPEHUS B MNPHUPOAEC U TEXHHUKE, BIHUSHUE
aTMOC(EpHOro JaBJEHUS HA KUBOM OpraHu3M, IJIaBaHUE pbIO, pblYaru B
TEJe 4YeJIOBEeKa, MPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 3aJady B YUYeOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;
ONUCHIBaTh WU3YYEHHbIE CBOWCTBA TeNl U (PU3MUYECKUE SIBICHUSA, HCIOIb3Ys
¢u3nueckue BeIMYUHBI (Macca, 00bEM, IJIOTHOCTh BEUIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YNPYrOCTH, CHJIA TSKECTH, BEC TeJa,
CUJia TPEHUs, JaBJICHHE (TBEPAOrO Teia, >KUAKOCTH, ra3a), BhITATIKUBAIOIIAs
CWJIa, MexaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHUJIbI,
KOO(POUIIMEHT TOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIMANbHAs  JHEpPrusi), NpH ONUCAHUU TMPABUIBHO TPAKTOBATh
(U3HUECKUIl CMBICT KCIONb3YEMbIX BEJIMYMH, UX 0003HAUEHUS W €IUHUIIBI
(¢u3nyecKux BEIMYUH, HAXOAUTh (HOPMYINbI, CBS3BIBAIOIIKME JTAHHYIO
(¢u3nYecKyr0 BETUYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Yysl TpaBHJia CIOXKEHUs CUil (BAOJb OJHOM mpsamoii), 3akoH ['yka,
3akoH [lackams, 3akoH Apxumena, TMpaBUJIO paBHOBeCHs pbrdara (OJo0Ka),



«30JI0TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW ISHEPIHUH,
IpU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3allHCHIBATh €ro
MaTeMaTU4YECKOE BBIPAKEHNUE;

OOBACHATH (PU3MYECKUE SBJICHUSA, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYyallMil NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpPa: BBISABISATH
MIPUYHHHO--CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE M3 1—2 JOTrMYECKUX
miaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOMCTBA (HUUUYECKUX SIBICHUM,
(Gu3HUeCKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacueTHbIC 3a7aud B 1—2 AeMCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIONIME (PM3UYECKUE BEJIMUMHBI: HA OCHOBE aHAIM3a YCJOBHS 3aJa4u
3alUChIBATh KPAaTKOE YCIIOBUE, MOJACTaBIATh (PU3MUECKHE BEIMYMUHBI B
(GopMysnBl W TNPOBOAUTH PacueThl, HAXOAWUThb CIPABOYHBIC JaHHbIC,
HEOOXOAMMBIE JUIsl  pelleHHs]  3ajad, OLEHUBaTh  PEATUCTUYHOCTh
MOJIY4YeHHOU (PU3NYECKON BETUYHNHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIMUTh HTpU  OMOLIU
(pU3HYECKUX METOJOB, B ONMHMCAHMM MCCIIEOBAHUS BBIIACIATH MPOBEPSEMOE
MPEANOJIOXKEeHUE (TUIIOTE3Y), pa3inyaTh U UHTEPIPETHUPOBATH MOTYUYEHHBIH
pe3ysbTaT, HaXxOAWTh OMIMOKM B XOJ€ OMNbITa, JeJaTh BBIBOJBI MO €ro
pe3ynbTaram;

MIPOBOJIUTH OMBITHI MO HAOIIOJECHUIO (PU3UUECKUX SIBICHUN WU PU3NYECKHUX
CBOMCTB TeJ: (pOpMYJHMPOBATH IPOBEPSIEMble MPEANOTI0XKEHUS, COOUpaTh
YCTaHOBKY M3 MPEUIOKEHHOTO OOOpYyAOBaHHUs, 3alUCHIBATh XOJ OIbITa U
(opMyIUpPOBATH BBIBOJIBI;

BBIMOJIHATH NPSMbIEC U3MEPEHUS PACCTOSIHUS, BPEMEHU, MacChl Tela, 00beMa,
CWIbl U TEMIEpaTypbl C HWCIOIb30BAHUEM AHAJIOTOBBIX W LHU(POBBIX
MpuOOPOB, 3alUChIBaTh TMOKAa3aHHUs MPUOOPOB C YYCTOM  3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCIIEIOBAHUE 3aBHCHUMOCTH OJHOM (PU3NYECKOW BEIWYUHBI OT
IpPYrol € WCHOJb30BAaHUEM TMPSAMBIX HM3MEpPEHUM (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JBUKYILETOCS TeJla OT BPEMEHH JIBHXKEHHSI TeJla, CHIIbI TPEHUS
CKOJIBKEHHMS OT Beca Tela, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHWJIbI TPEHUS OT IUIOIAAU CONPHKOCHOBEHMS TEJ, CHIIBI
YIOPYTrOCTH OT YJ/UIMHEHHUS TMPYKUHBI, BBITAJKUBAIOIIEH CHUJIIBI OT 0O0beMa
NOTPY>KEHHOM YacTH Tella M OT IUIOTHOCTHU >KUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTH Tela, OT TIIyOWHBI, HA KOTOPYI MOTPY>KEHO TEJ0, YCJIOBHM
IUIaBaHMs TeJ, YCJIOBHM paBHOBECHsS pblyara U OJIOKOB), y4acCTBOBAaTh B
IUTAHUPOBAHUM Y4EOHOIO MCCIIE0BAHUSA, COOMPATh YCTAHOBKY U BBITIOJIHATH
U3MEpEHUs, CIeays NPeIIoOKEHHOMY IUIaHy, (PUKCHpPOBATh PE3YJIbTaTbl



MOJIyYeHHOW 3aBUCHMOCTH (PU3NYECKUX BEJIUYUH B BHJIE MPEATIOKEHHBIX
TabJIUIl ¥ TpapUKOB, EIaTh BEIBOJIBI 110 Pe3yIbTaTaM UCCIIEIOBAHMS;
IPOBOJNUTh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPAOrO TENa, CHJIa TPEHUS CKOJIbKEHUS, J1aBJICHUE
BO3/lyXd, BBITAIKMBAIONIAS CHJIA, JEHCTBYIOIAs Ha IOrPYKCHHOE B
KHUJIKOCTh TeJ0, KOd()(PHUIMEHT MONIEe3HOr0 AEUCTBUS MPOCTHIX MEXaHU3MOB),
clenysl TpPEIJIOKEHHOW MHCTPYKLIMHM: TIPU  BBIIOJHEHUM HM3MEPEHUHN
coOupaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIATH 3HAUEHUE UCKOMOM
BEJIMYUHBL;

coOIoaTh MpaBHJia TEXHUKHA OE30MaCHOCTH IMpH padboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JUHAMOMETpP, COOOUIAIOIIMECS COCYIbl, OapoMmeTp, pblyar,
MOABMKHBIA M HEMOJIBM>KHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;
XapaKTEepU30BaTh  NPUHIUIBI  JIEWCTBHS ~ M3YYEHHBIX NOpHOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa WX oONucaHus (B TOM 4YHUCIE:
MOJAIIMIHUKY, YCTPOMCTBO  BOAOINPOBOJA, TUAPABIMYECKHI  Ipecc,
MaHOMETp, BBICOTOMEP, MOPIIHEBOM HACOC, apEOMETP), UCIIONb3Yysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUN U HEOOXOJUMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTHh UH(OPMAIUIO O IPUMEPAX) MPAKTUYECKOTO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUW B TOBCEIHEBHOM KU3HU M
obecrieueHuns 0€30MaCHOCTH MPHU 0OpaIleHUU ¢ MPUOOPaMU M TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUS 310POBbs U COOIIOCHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

OCYUIECTBJIATH OTOOpP HMCTOYHMKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBUM C 3a/JIaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIHXCS
3HAaHUH M TYTEM CPAaBHEHHUS PA3IUYHbIX HCTOYHHMKOB  BBIIEIATH
uH(popManuo, KOTOpas SBJISETCS MNPOTUBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIMOJIHEHUU YYEOHBIX 3aJJaHUi HAy4YHO--TIOMYJISIPHYIO
JTUTEPATYpy (PU3NYECKOTO COAEpKaHUs, CIIPABOUYHbIE MaTe€pHalbl, PECYPCHI
cetu HWHTepHer, BianeTb NpPUEMaMH  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HHGOPMALIUU U3 OJJHONM 3HAKOBOW CHUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHBbIE M YCTHbIE COOOILEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB HWH(MOpMaIu (U3HMYECKOTO COJEpKAHMS, B TOM
quclie MyOIMYHO JieaTh KpaTKUe COOOIEHUsI O pe3ysibTaTaX MPOEKTOB WM
y4eOHBIX MCCIIEI0BAaHUM, IPH 3TOM I'PAMOTHO HUCIIOJIb30BATh U3yUEHHBIH



MOHSATUWHBIN ammapar Kypca (U3UKHA, COMPOBOXKAATh BBICTYIUICHHUE
MPE3CHTAIUEN;

OpU BBINOJTHEHUH YYEOHBIX TIPOEKTOB U HUCCIEAOBAHUM pacrpeacsTh
00S13aHHOCTH B TpYIIIIE B COOTBETCTBHUM C TIOCTaBICHHBIMHU 3aJa4aMH,
CIEIWTHh 34 BBIIOJHCHHEM IUJIaHA JCWCTBHM, aJICKBaTHO OLICHUBATh
COOCTBEHHBI  BKJaJA B  JICSITCIBHOCTh  TPYIIIBI,  BBICTPAHUBATH
KOMMYHUKAaTHBHOE B3aUMOJEHCTBHUE, YUUTHIBASI MHEHNUE OKPYKAIOIIHX.

K xonny oOydenust B 8 kiacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCMOJIb30BaTh TMOHATHUS: Macca W pa3MeEPbl MOJIEKYJ, TEIJIOBOE IBHKEHHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAJUIMYECKUE U
amop(QHbIe Tea, HACBHIIICHHBIA U HEHACHIIICHHBINA Tap, BIAXKHOCTh BO3/IyXa,
TEMIIEpATypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOW [BUTATENb, 3JIEMEHTAPHBIM
AIEKTPUUYECKUHN 3apsifi, DJIEKTPUUECKOE IOJ€, TPOBOJHUKUA U JTUDIICKTPUKU,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paziuuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaThe, Terionepesaaya,
TEIJIOBOE PABHOBECUE, CMAYMBAHUE, KAlWUISPHBIC SIBICHUS, HCIIAPECHHUE,
KOHJICHCAIUs, IUIABJICHUE, KpUCTauM3auus (OTBEpAEBAHUE), KHUIICHUE,
Temionepeaaya (TeraIonpoOBOIHOCTb, KOHBEKIIUS, U3TyYCHHUE), AICKTPU3aIus
TEJI, B3aUMOJICVCTBHUE 3apsJIOB, ACHUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHICTBUE MATrHHUTOB, JIEMCTBUE MArHUTHOTO MOJS Ha
OPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs WHIYKLHS) MO ONHCAHUI0 HX
XapaKTEpHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX IaHHOE
(u3HUecKoe SBICHUE;

pacrio3HaBaTh  MPOSBJICHUE  M3YYEHHBIX  (U3UYECKUX  SBJICHUH B
OKpYXalollleM MHUpEe, B TOM 4YHClIe (PU3NUECKHE SBICHUS B TMPUPOJIC:
MOBEPXHOCTHOE HATSXKEHUE U KANWJUISIPHBIE SIBIICHUS B IPUPOJIE, KPUCTAILIIBI
B npupoje, uznydeHue CoJiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SIBJIICHUS B
atMocdepe, IEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE TOJIE€ 3eMJIH,
Jpei¢ MOT0COB, POJIb MArHUTHOTO TOJS JIJIS JKM3HU Ha 3emJie, MOJSpHOe
CUSIHUE, TIPU STOM TIEPEBOUTH MPAKTHYECKYIO 3a/1a4y B YUCOHYIO, BBIICISATh
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKU) (PU3NUECKUX SIBJICHUM;

OMHCHIBATh M3YYEHHBIE CBOWCTBA TeM W (DU3UYECKUE SIBJICHUS, HCIOIB3YS
dbu3uYecKkre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTrus, KOJUYECTBO
TEIUIOTHI, YJeJbHAsl TEIJIOEMKOCTh BEILIECTBA, yICJIbHAs TEIUIOTA IJIaBJICHUS,
yJAelbHas TEMI0Ta MapooOpa3oBaHusl, yaelbHas TEIUIOTa CTOPAHUs TOTUINBA,
KOO(DPUITMEHT TMMONE3HOTO NEWCTBHS TEIJIOBOW MAIIUHBI, OTHOCUTEIbHAsS
BJI&KHOCTh BO3/yXa, AJEKTPUUECKUUN 3apsjl, CUJa TOKA, DJIEKTPUUYECKOE



HaIlpSDKEHUE, COINPOTHUBJICHUE MPOBOJAHHUKA, YJIEIBHOE COMNPOTHUBICHUE
BEILIECTBA, pabOoTa W MOIIHOCTh 3JEKTPUYECKOIO TOKa), MPHU ONHCAHUH
OpaBUWIBHO TPAKTOBATh (PU3UYECKHM CMBICI UCIOJIb3yEeMbIX BEJIUYHH,
0003HAaueHUsS W €IUHUIIBI (U3MUECKUX BEITUYHH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIUYUHY C IPYTHMH BEIUYUHAMH,
CTPOUTH TPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOpHUH
CTPOCHHUS BEIIECTBAa, MPUHILMUI CYNEPHO3UIUU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiia, 3akoH Oma [Jis ydacTKa LIeNH, 3aKOH
Jxoynsi—JIeHua, 3aKk0OH COXpaHEHUsl SHEPIHH, IPHU 3TOM JIaBaTh CIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3aIIUCBHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;
OOBACHATH (PU3MUECKHE IMPOLECChl M CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOTMYECKUX
maroB ¢ omopod Ha 1-2 W3ydeHHBIX CBOWCTBA (PU3UYECKHUX SBICHHIA,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacueTHbIe 3a7auu B 2—3 JIEHCTBUS, UCHOIb3Ysl 3aKOHBI U (HOPMYIIHI,
CBsI3bIBaIOIIME (PU3NYECKUE BEIMUMHBL: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1a4uM
3aMKUChIBATh KPATKOE YCIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX ISl pELICHUS
3a/71a4M, BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ pEIICHUS,
OPOBOAUTh PACUCThl M CpPaBHUBATh MOJYYEHHOE 3Ha4YeHHE (U3HUECKON
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIU
(U3MUECKUX METOJIOB, HCIOJIb3ysl ONUCAHUE HCCIEAOBAHUS, BBIICISThH
MPOBEPSIEMOE  MPEANOJIOKEHHE, OLEHUBAaTh  MNPABWJIBHOCTH  MOPSIKa
IPOBEICHUSI UCCIIEOBAHUS, 1€J1aTh BEIBOBL;

IIPOBOJIUTH OIBITHI TIO HAOTIOJACHUIO (DU3UUECKUX SIBICHUM WIN (PU3NUECKUX
CBOMCTB TeN (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3/1yXa OT €ro
o0bEMa, TemInepaTrypbl, CKOPOCTH MpOLlecca OCThIBAHUS U HArpeBaHUs MPHU
M3JIyYEHUH OT I[BETA M3Tyvarolei (IOrJIoaroieil) HOBEpXHOCTH, CKOPOCTh
MCIIapEHUsl BOJbI OT TEMIIEPATYpPhl )KUIKOCTH M IUIOMIAAN €€ MOBEPXHOCTH,
ANEKTpU3alus T€l W B3aUMOJCHWCTBUE  DJIEKTPUYECKHUX  3apsoB,
B3aMMOJICUCTBHE MOCTOSIHHBIX MAarHUTOB, BU3YyaJW3alllsi MAarHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB, IEUCTBHUSI MAarHUTHOTO TOJII HA TIPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHNUTA, CBOMCTBA JIEKTPOJBUraTENS IOCTOSHHOIO TOKA):
(GopMynupoBaTh MpOBEpsieMble MPEANOIOKEHHUS, COOUpaTh YCTaHOBKY W3
MPeJIOKEHHOr0 000pyA0BaHNUs, ONUCHIBATh XOJI OMbITa U (HOPMYIUPOBATH
BBIBOJIBL;



BBITIOJHATH MPSIMbIE M3MEPEHUSI TeMIIepaTypbl, OTHOCUTEIbHONU BIAKHOCTH
BO3[yXa, CHJIBl TOKa, HANpSHKEHUS C MCIOJIb30BAaHUEM AaHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (DU3MYECKUX BEIUYMH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yU4ETOM 3aJ]aHHOM a0COIOTHON MOTPEUTHOCTH;

MPOBOANTH HMCCIEAOBAHUE 3aBHUCHUMOCTH OJTHOM (PU3NYECKOM BEIUYUHBI OT
Apyrol ¢  WCIOJNb30BAHMEM  MPSAMBIX  HM3MEPEHUH  (3aBHCHUMOCTH
COMPOTHUBJICHUS MTPOBOJIHUKA OT €r0 JIJTUHBI, IJIOIIAIU MTONEPEUHOTO CEYEHUS
U yAEIBHOTO CONPOTHBIICHUS BEIECTBa MPOBOJHUKA, CHIIBI TOKA, HIAYIIETO
yepe3 IMPOBOJHUK, OT HaIpsOHKEHUST Ha TMPOBOJAHHUKE, HCCICIOBAHHE
MOCJIEIOBATEABHOIO W MAapajuIeIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):
MUIAHUPOBATh UCCIIEOBaHNE, COOUPATh YCTAHOBKY M BBITIOJHSATH U3MEPEHHUS,
cleysl TpPEeNOKEHHOMY IJIaHy, (UKCHUPOBATH pPE3YyJbTAaThl IOITYYEHHON
3aBHCHUMOCTH B BUJE TaOMUI U TpaduKOB, AeNaTh BbIBOJbI MO pe3yJbTaTaM
HCCJIEI0BAHMS;

MPOBOAWTH KOCBEHHBIE M3MEpPEeHHs] (PU3NYECKUX BENWYUH (yAeTbHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTUBIIEHUE MPOBOJAHKKA, pad0Ta U MOUTHOCTD
ANEKTPUYECKOTrO TOKa): TUTAHUPOBATH U3MEpEeHHUS, cooupartb
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJIEIYysl TNPEAJIOKEHHOM HMHCTPYKLIHMH, U
BBIUUCIISTH 3HAUCHUE BEJIMYUHBL;

coOJI0/1aTh MpaBuia TEXHUKH O€30MaCHOCTH Mpu paboTe ¢ J1adopaTOpHBIM
000py10BaHUEM;

XapaKkTepu30BaTh  NPUHIUMBl  JACUCTBUA  HW3YYEHHBIX MNpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMHMCAaHUA (B TOM YHUCIE: CUCTEMa
OTOIUIEHUSI JOMOB, TMTPOMETp, MapoBasi TypOuHa, aMIepMETp, BOJILTMETP,
CUCTYMK DJICKTPUYECKOM ODHEPTUH, JIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AJIEKTPUUYECKUE
OpEeJOXPAHUTEIH, SJICKTPOMArHUT, 3JIEKTPOABUraTelb MOCTOSHHOIO TOKa),
UCTIOJNIb3ysl 3HAHUS O CBOWCTBAaX (U3NYECKUX SBJICHUH U HEOOXOAMMbIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIbHBIC
npuOOpHI O CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, JBUTATENlb BHYTPEHHErO CrOpaHusi,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl OJJIEKTPUYECKUX Lenend ¢
MOCJIEJOBATENbHBIM U TMApaJUICIbHBIM COCJUHEHUEM 3JIEMEHTOB, pa3jidyas
yCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1ETEH;

MPUBOIUTH MPUMEPHI (HAXOIUTh UH(OPMALIUIO O TIPUMEpax) MPaKTUIECKOro
UCIIONIb30BaHUsl  (U3NYECKUX 3HAHMM B TOBCEIHEBHOM KU3HU IS
oOecrieueHns 0€30MaCHOCTH P OOpaIIeHUH ¢ TPUOOPAMH U TEXHUUECKUMHU



YCTPOMCTBaMH, COXpaHEHUS 310POBbS M COOIIOACHHUS HOPM SKOJIOTMYECKOTO
MOBEAECHHUS B OKPYXKAIOUIEH CPEJIE;

OCYIIECTBIATh NOUCK MHpOpMauu (HU3NUECKOTO conepkanus B MIHTepHeTe,
Ha OCHOBE HMEIOUIMXCS 3HAHUM W IYTEM CpPAaBHEHUS JONOJHUTEIBHBIX
HMCTOYHUKOB BBIACIATh MHPOPMAINIO, KOTOpas SIBISIETCA MPOTHBOPEUUBON
WJIH MOXKET OBITh HEIOCTOBEPHO;

UCIOJIb30BaTh MPU BBHINOJIHEHUH YUYEOHBIX 3aJaHUN HAyYHO--IIOMYJIIPHYIO
JIUTEpaTypy (PU3NYECKOrO COAEpKaHMsI, CIIPaBOYHBbIE MaTEpHUAJIbl, PECYPCHI
cetu MHTepHeT, Biaxerb NpPUEMaMM  KOHCHEKTHPOBAaHUSA  TEKCTa,
npeoOpa3oBanus HH(GOPMALIMK U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NHCBMEHHBIE W KpAaTKHE YCTHBIE COOOIICHMS,
0000mass uHPOpMAIMI0 M3 HECKOJbKUX HCTOYHUKOB  (PU3MUYECKOTO
COJIepKaHusl, B TOM UMCie MyOJUYHO MPEACTABIATh PE3YyIbTaThl IPOEKTHOM
WM WCCIEA0BATENIbCKOW AESTENbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BAThH
M3YYEHHBI TMOHATUMHBIA  anmapar Kypca (U3UKH, CONPOBOXKAAThH
BBICTYIUICHUE MTPE3EHTALINEH;

OpU BBIIOJHEHUH YYE€OHBIX NPOEKTOB M HCCIEAOBAHUN (U3MUECKUX
IPOLIECCOB  pacIpenesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 33Ja4aMH, CJIEAWTHh 3a BBIIIOJHEHHEM IlIaHa JEHCTBHUA U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OILICHMBaTh COOCTBEHHBIA BKJIaJ B
NEeSATEIbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE,
IPOSIBIISiSt TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K xonmy oOydenust B 9 kiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

UCIIONIb30BaTh  MOHATHS: CUCTEMa OTCYETa, MaTepHalibHas  TOYKa,
TPAEKTOPHs,, OTHOCUTEIBbHOCTh MEXaHWYECKOIro JABWXKEHHS, aedopmarius
(ynpyrasi, mnjgacTuueckasl), TpPEHHE, IIEHTPOCTPEMUTENIbHOE YCKOPEHHE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TsHKECTH, aOCOJIOTHO TBEPAOE TEJO,
LEHTP TSKECTU TBEPAOIrO TENa, PAaBHOBECHE, MEXAHWYECKHUE KOJIEOaHHs U
BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaa
ANIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh U AAIbHO30PKOCTh, CIIEKTPHI
WCITyCKaHUSI W TIOTJIONIEHUs, anbda-, 6eTa- U raMMa-u3IIydeHHs, U30TOIIbI,
sIEpHAsl DHEPTEeTHUKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEHHOE JABUKEHUE, CBOOOJHOE
najieHue TeJl, pABHOMEPHOE JBW)XEHHE IO OKPYXHOCTH, B3aMMOJECHCTBHE
TEJI, PEaKTUBHOE JBIKEHUE, KoyieOaTeslbHOE MABIKEHHE (3aTyXarolue U
BBIHYJICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JIBUYKEHHUE, OTPaKEHUE
3ByKa, MPSMOJMHENHOE PACHPOCTPAHEHHUE, OTPAKEHUE M IPEIOMIICHUE



CBETa, MOJIHOE BHYTPEHHEE OTpPaKeHHE CBETa, pas3liokeHue Oejoro cBeTa B
CIIEKTp U CJIOKEHHE CIEKTPAIbHBIX 1IBETOB, TUCIIEPCHS CBETA, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMYATOrO CHEKTpa H3IY4YEHHS) IO
OMMCAHUID WX  XapaKTepHbIX CBOMCTB M HAa OCHOBE  OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUC;

pacmo3HaBaTh  MPOSIBJICHUE  M3YyYEHHBIX  (DU3WYECKUX  SIBICHUU B
OKpyXaromeM Mupe (B TOM dYuciae (U3UYECKUE SBJICHHUS B TPUPOJIC:
OPWIUBBI U OTJIUBBI, ABMXKeHUE TulaHeT COJIHEYHON CHCTEMbl, PEaKTHBHOE
JIBWKEHUE JKUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIeTpsICEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3XO0, [[BE€TA TEJ, ONTUYECKUE
SABJICHUS B pUpoJie, OMOJIOTHYECKOE NercTBUE BUJIIMOTO,
yabTpaUOJIETOBOTO W PEHTICHOBCKOTO  M3JyYEHUM, E€CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHYECKHE Jy4d, PaTUOAKTUBHOE W3ITYyUCHUE
IPUPOJIHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3TyUYCHUI Ha OpPraHu3M
YeJjoBeKa), MpH HATOM IMEPEBOJIUTH MPAKTUYECKYIO 3ajlady B Yy4eOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UYECKUX SBJICHUM;
ONUCHIBATh M3yUCHHBIC CBOMCTBA Tel U (PU3NUECKUE SIBIICHMS, HCIOJIb3Ys
dusznueckue BETUYMHBI (CPeAHSS W MrHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHUE, IMEpEeMEIICHUE, IyTh, YIJoBas
CKOpPOCTb, CHJA TpPEHHUSA, CUJa YIPYrOCTH, CHIIA TSKECTU, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Teja, WMIYJIbC TeJla, HMMIYJIbC CHJIbI,
MexXaHu4eckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS JHEPrus TeJa,
HNOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, IMOTEHUHAIbHAS SHEPrUsl CKATOU
NPYKUHBI, KHHETHYECKAasA YHEPTHUs, TIOJIHASI MEXaHUUYECKasl SHEPTHUsl, MEPUO]L
M 4YacToTa KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, I[IOKa3aTelib MPEJIOMJICHUS] Cpefbl), MpU OMNUCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3UYECKHM CMBICT UCIOJIb3yeMbIX BEIUYHH,
0003HaueHNs W €IUHUIBI (U3MUECKUX BEITUYHH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIONINE JIAHHYIO (DU3NUECKYI0 BEIWYUHY C JPYTMMHU BEIUYUMHAMHU,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (DU3UYECKUE SBICHUS U IPOIIECCHI,
UCIIOb3Ysl 3aKOH COXPaHEHUsI SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHLNN CYNEPIO3UIUU CUJl, IPUHIUI OTHOCUTENbHOCTU ["anuies, 3aKOHbI
HproToHa, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MTPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3aps0BOTO U MACCOBOIO YHUCEIN MPHU SIACPHBIX
peakIusax, Mph OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKoHA H
3alUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (HU3MUECKUE TMPOIIECChl W CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISBIATH



MPUYUHHO--CJICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JOTHYECKHX
[IaroB ¢ Omopod Ha 2—3 H3YYCHHBIX CBONCTBA (PU3UYECKHUX SBICHHIA,
(GU3nUeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEIH;

pemaTh pacueTHbIE 3a1aun (ONMHMpAIOIIMecs Ha CUCTeMy U3 2—3 ypaBHEHH),
HCIIOJNB3YS 3aKOHBI M (DOPMYIIbI, CBSA3BIBAIONINE (PU3UUECKUE BEIMYMHBI: Ha
OCHOBE aHallM3a YCIIOBHUS 3aJauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH
HEJIOCTAIOUINe WM W30BITOYHBbIC JaHHbIE, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOIUMBIE JUIl  pEIIeHHs, TPOBOAUTH pAacueThl U  OLIEHUBAThH
PEATUCTUYHOCTD MOJyYCHHOTO 3HAUYEHUS (PU3NUECKOM BETHYUHBI;
pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOMKHO pEHIUTh TMPU  OMOIIU
(¢u3NYeCKuX METOAOB, HCIONb3Yysl OMNHCAHHE WCCIEAOBAHUSA, BBIICISAThH
OpOBEpsieMOE  MPEANOJIOKEHUE, OLICHUBAThb NPABWIBHOCTh  IOpSIKA
IPOBEACHUS UCCIIE0BaHNUs, AEJIaTh BBIBO/IbI, UHTEPIIPETUPOBATH PE3YJIbTATHI
HAOIIOICHUM U OITBITOB;

MPOBOAMTH OTBITHI IO HAOTIOJCHUIO (PU3NUECKUX SBICHUN WIH (HU3HUECKUX
CBOMCTB Ten (M3ydeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
SHEPTUH, 3aBHCHUMOCTh TEpPHOJa KOJICOaHWH MPYXKHUHHOTO MAasTHHUKA OT
Macchl Tpy3a U JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MaJIbIX KOJICOAHMM, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETA, Pa3oKeHHUE
0enoro cBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paXXEHHs B TUIOCKOM 3epKaje
U CBOMCTB HM300pa)keHUs NpeaMera B coOMparoled JIMH3e, HaONIoAeHHUE
CIUIOIIHBIX U JIUHEHYATHIX CIIEKTPOB U3ITYUECHHUSI): CAMOCTOSATEIBHO COOUPATh
YCTaHOBKY M3 M30BITOYHOTO Ha0Opa 000PYI0BaHUS, ONTUCHIBAThH X0/ OTBITA U
€ro pe3yNbTaThl, (POPMYIUPOBATH BHIBOJBL;

MPOBOANTHh TP HEOOXOAMMOCTH CEPHUIO TPSIMBIX H3MEPEHHM, OIpenemss
CpelHee 3HauyeHUEe U3MepsAeMOl BeIMYMHbl (POKYCHOE pacCTOSHUE
coOuparoiieii  JIMH3BI), OOOCHOBBIBaTH BBIOOp croco0a H3MepeHus
(M3MepuTeapHOTO MPUdopa);

NPOBOAWTH  HWCCIICOBAHHE 3aBHCUMOCTEH  (U3MUECKMX BEIWYUH C
MCIIOJIb30BaHUEM MPSIMBIX W3MEPEHHUH (3aBUCUMOCTH IyTH OT BPEMEHHU NPHU
PAaBHOYCKOPEHHOM  JIBIDKEHMM 0€3 HayaJbHOM CKOpPOCTH, TNepHoja
Kojie0aHUM MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH yTJjia
OTpaXeHUs CBETAa OT yIJla MaJeHUsl U yria MpeloMIIeHHs OT yria MajaeHus):
IUTAHUPOBATh  WCCIIEIOBAaHUE, CaMOCTOSITEIBHO COOMpaTh  yCTaHOBKY,
(uKCHPOBATh PE3yNbTATHI TOJYYEHHOUW 3aBUCUMOCTU (PH3UYECKUX BEIUIMH
B BUJie TaOuuIil U TpauKOB, 1eJaTh BHIBOJBI 110 pE3yJIbTaTaM UCCIIEIOBAHMS,
MIPOBOAMUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH (CPEAHSISI CKOPOCTh
U YCKOpPEHHME Tella TpU PABHOYCKOPEHHOM JBUKEHHH, YCKOPEHUE
CBOOOHOTO MaJIeHus], KECTKOCTh MPYKUHBI, KOOPDUITUEHT TPEHUS



CKOJIBKEHMS, MEXaHW4yeckas padoTa M MOUIHOCTb, YacTOTa U IEpPUO
KoJe0aHui MaTeMaTUYECKOTO M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHIIa
coOuparolel JHMH3bI, PaJAMOAKTUBHBIN (OH): IUIAHUPOBATH HU3MEPEHUS,
coOUpaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIeAys
NPEIJIOKEHHOW  WMHCTPYKIMH, BBIYUCIATH 3HAYCHHE  BEIUYMHBI U
aHAJIU3UPOBATh MOJYYEHHBIE PE3YyJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHUM;

coOJI0/IaTh MpaBUiia TEXHUKU OE30MacCHOCTH MpU paboTe ¢ Jab0paTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC€ TMPU3HAKH M3YyYEHHBIX (U3MUYECKUX  MOJEICH:
MarepuaibHas TOYKa, a0COJIOTHO TBEPJOE TENO, TOUEUHbI HCTOYHHUK CBETA,
Jqy4, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHAas MOJEIb
aTOMHOTO $/1pa;

XapaKkTepu30BaTh  MPUHIMUIBI  JCUCTBUS  W3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
CHUIOMETP, AATYUKH MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JIoT,
OUYKH, TMEpUCKoN, (oToanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOII,
I03UMETp, Kamepa BuibcoHa), ncnonb3ys 3HaHUS O CBOMCTBAX (pU3MUECKUX
ABJICHUM U HEOOXOANMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

HCIIONIb30BAaTh CXEMBI M CXEMAaTHYHBIE PUCYHKH HM3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTETHHBIX MPUOOPOB U TEXHOJIOTHMUECKUX MPOIECCOB MPHU
pelIeHnH  y4eOHO--TIPaKTUYECKUX  3a/ad, ONTHYECKHE CXEeMbl  Jis
HOCTPOEHUsI U300paKEHUH B TUIOCKOM 3€pKajie U COOMparoIei JINH3E,
NPUBOJIUTH IPUMEPHI (HaX0AUTh UH(HOPMAIINIO O MPUMEPaX) MPAKTUIECKOTO
UCTIONIb30BaHUsl  (U3NYECKUX 3HAHWA B TIOBCEIHEBHOM IKWU3HU MAJIA
oOecrieueHus 0€30MaCHOCTU MPU 00paAIEHUH ¢ TPUOOPAMHU U TEXHUUECKUMU
yCTPOMCTBAMHU, COXPAHEHUS 3I0POBbs U COOIIOICHNS HOPM HKOJIOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYUIECTBJISATh MOUCK MHPOpMALIUK (PU3HUECKOTO cojiepkanus B MIHTepHeTe,
CaMOCTOSITENIbHO  (OPMYNIMPYsS TOWCKOBBIM  3ampoc, HaXOAWTh IYTH
OMpeaeNeHus] JIOCTOBEPHOCTHM MOJYYEHHOM HMH(POPMALIMM HA OCHOBE
MMEIOIIUXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;

MCIIOJIb30BaTh NPU BBINOJHEHUHM YYE€OHBIX 3aJaHUM Hay4HO--TIOMYJISIPHYIO
JTUTEPATYpy (PU3NYECKOTO COAEpKaHUs, CIIPABOUYHbIE MaTe€pHalbl, PECYPCHI
cetu  MHTepHeT, BIameTh NOPHUEMaMH  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHGOPMALIMK U3 OJJHONM 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE INMHUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMallMM M3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO COAEPIKAHUS,
nyOJUYHO MPENCTABIATh Pe3yJbTaThl MPOEKTHOM WIJIM HMCCIEN0BATEIBCKON



JNEATENBHOCTH, IPU 3TOM IPaMOTHO HCHIOJIb30BaTh U3YYEHHBINM MOHATHUHBIN
anmapaTr HW3y4aeMoro pasjaena (GU3NKA W CONMPOBOXAATh BBICTYIUICHHE
Ipe3eHTaIel ¢ y4eTOM 0COOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabubie | IlpakTuuyeckue
n/n MPOrpamMMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUH OKPY:KAIOLIEro MUpa
bubmuorexa [JOK
1.1 ) - 2
M3Mka - Hayka o npipone 0 0 https://m.eds00.ru/7f416194
bu6mmoteka [IOK
1.2 ) 2 1
VISHTCCIHE BETTMHRL 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METOJ] TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pa3nen 2. [lepBoHaYa/IbHbIE CBEIEHUSI 0 CTPOEHUH BElIeCTBA
bu6nuoreka [JOK
21 CTpocine pelecTa . 0 0 https://m.edso00.ru/7f416194
99 JIBr>keHre U B3aUMOJIEHCTBUE YaCTHIL 2 0 1 bubmmorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bubnuoreka [JOK
2.3 A 2 0 0
TPETATHEIC COCTONRHA BEMecTRa https://m.edso00.ru/7f416194
Hroro no pazmeny 5
Paznen 3. /IBu:keHne U B3aMMOJIeiiCTBHE TeJl
bu6nuoreka [JOK
3.1 MexaHHECKO? IBIXKEHHC 3 0 0 https://m.edso0.ru/7f416194
3.2 Wueprus, macca, TNIOTHOCTh 4 0 1 but6mmoreka [{OK




https://m.edso0.ru/7f416194

bu6nmoreka [IOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pasznen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 [aBnenue. Ilepenaya naBieHust TBEPIAbBIMU 3 0 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Hlanetie xHAKOCTH > 0 https://m.eds00.ru/7f416194
bu6mmoteka [IOK
43 ATMOCpepHOE AaBIICHHE 0 0 https://m.edso0.ru/7f416194
44 JelicTBHE KUAKOCTH U raza Ha NOTPYKEHHOE y 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pa3nea S. PaboTa m MOIHOCTB. DHeprust
bu6mmoreka [IOK
| P 1
> a00Ta H MOIIHOCTS 3 https://m.eds00.ru/7f416194
bu6nuoreka [JOK
5.2 IT 5 1
POCIRIE MEXAHHIML https://m.eds00.ru/7f416194
bu6mmoteka [IOK
. M 4 1
53 CXAHITHECkas SHEpT https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne i/ P Konrpoasbnsie | Ilpakruyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazpnen 1. TenuioBble siBJ1eHUS
. bubnmoreka [JOK
11 CTpoenHe  cBOHCTBA BeweCTBa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tennossie npoueccet 21 . > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. JiekTpuYecKue U MATHUTHBIE SIBJICHUSI
21 DneKTpruyecKue 3apsbl. 3apsHKEeHHbIE Tela . 1 bubmuorexa [JOK
' U MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IT 2 1 7
OCTOSHIRIH SICKTPHTCCIHH TOX 0 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2. M 1 1.
3 ATHHTHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
24 DIICKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne i/ P Konrpoasbnsie | Ilpakruyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUS
11 MexaHU4YecKOe IBHKCHUE B CITOCOOBI €r0 10 1 bubnuorexa [JOK
' ONMCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHETBHE Te https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOIB! COXpAHeHiA https://m.edsoo.ru/7f41a4a6
Wroro o pazneny 40
Pa3znen 2. Mexanuveckue KoJe0aHUA U BOJTHBI
bu6mmoteka [IOK
2.1 Mexannueckue Koieda 7 3
HATMHACCIHC ROTEbATA https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 MexaHndecKre BOJTHBL 3 8 1 3
RAHMHACCRIL BOJHBL S8y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 3. DieKTpOMArHUTHOE MOJI€ H 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE 110JIE U 6 9 bu6muoreka [{JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pa3znen 4. CBeTOBbBIE SIBJIEHUS
4.1 3aKOHBI paCIIPOCTPAaHEHUS CBETA 6 2 bubmuoreka [IOK




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

bub6nmmoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmorexa [IOK
4.3 Paznosxenune 6emoro ceera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3znen 5. KBanToBbI€ siBJIEHUA
bubmnorexa [JOK
51 Hcnyckanue 1 OTJIONIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiiie aTOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [loBTOpUTEIbHO-00001IAKOIINIA MOTYIb
6.1 IToBTOpeHue n 06001IEHNE COAECPIKAHUS 9 9 bu6mmoteka [IOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Uroro o pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
Ne i/ Tema ypoka KosmuectBo JICKTPOHHbIC UHPPOBLIC
o0pa3oBaTe/bHbIE pecypchl
4acoB
1 dusnka — HayKa O PUPOJIE. SIBICHHS TPUPOIBI 1 htips://resh.edu.ru/subject/28)
2 dusnueckue sIBICHUs 1
3 dusnyeckre BeTUIUHBI K UX U3MEPCHUE 1 holpnsf e od s i i
4 Ypok-uccienoBanue "M3mepenue reMieparypbl IpHU MOMOIIH KUIKOCTHOTO 1
TEPMOMETpA U AaTYMKa TeMrepaTypsl”
5 Mertoas! HayuHOTO TT03HaHUs. Onrcanue PU3NIECKUX SBIECHUN C TOMOIIBIO 1 bubnuotexa [JOK
Mozeen https://m.edsoo.ru/ff09f72a
5 Ypok-uccnenosanue "[IpoBepka runoTesbl: 1aabHOCTD NOJIETA IIAPHKa, 1
MyIEHHOTO TOPU3OHTAILHO, TeM OoJblile, 4eM OOoJbIie BhICOTa MmycKa'
7 Crpoenue BeniecTBa. ONBITHI, T0KA3bIBAIOLINE JUCKPETHOE CTPOEHUE 1 bubnunoreka [JOK
BelecTBa https://m.edsoo.ru/ff09fe0a
8 JIBMyKeHHEe YacTHIl BEIICCTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoanne «OMbITHI 110 HAOTIOIECHUIO TEIIJIOBOTO PACIITUPEHHS 1
ra3oB»
10 ArperatHble COCTOSIHUS BEILIECTBA 1
11 OcobeHHOCTH arperaTHbIX COCTOsTHUM BOIbI. O000IIEHHE 110 pa3aeny 1 bubnmoreka [JOK
«IIepBoHauanbHbIE CBEAECHUS O CTPOCHUU BEILIECTBA» https://m.edsoo.ru/ff0a0378
12 MexaHnnueckoe IBUXeHUE. PaBHOMEPHOE M HEPABHOMEPHOE JABUKEHUE 1 bubnuoreka [JOK




https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EnuHuIBI CKOpOCTH bubmmorexa TIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyTtu 1 BpeMeHU JBUIKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprus. Macca — mMepa HHEPTHOCTH Tell ngi;lr(::;zgs/l:f 020c10
16 [TnotHOCTH BeniecTBa. Pacyer Maccel 1 0ObeMa Tesa 1o ero MmiIoTHOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas padora «OnpeseneHne mIOTHOCTH TBEPAOTO TEIay
18 Pemenue 3anay no teme "IlnotHocTs BemecTra" bubmmorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuta kaKk XapakTepucTUKa B3auMoeiicTBus Ten. Cuia ynpyrocT. 3akoH https://resh.edu.ru/subject/28/
I'yka
20 JlaGopatopHas paboTa «I/I337LIGHI/IC 3aBUCUMOCTH pacTsKeHus (IedopMalun)
MPYKUHBI OT TIPHJIOKEHHOW CHITBI»
21 [[“IBnenue TsaroteHust. Cumna TsSKECTH
29 CBs13b MEXy CUJION TSDKECTH M Maccol Tena. Bec Tena. Pemenue 3amay mo bu6mmoreka [JOK
teme "Cuna Tsoxectn" https://m.edsoo.ru/ff0al778
23 Cuna TsoKecTH Ha APYrux miaHeTax. Ou3ndeckue XapakKTepUCTHKH ITaHET bubmmorexa [JOK
https://m.edsoo.ru/ff0a1502
bubnmoreka [JOK
24 Hswepettne cit. JisamomeTp https://m.edsoi_.[ ru/ff0al8cc
bubmuorexa [JOK
25 Bec Tena. Hesecomocts https://m.edsoé.I ru/ff0a1778
26 CrnoxeHue IByX CWJI, HallpaBJIEHHBIX 110 OJHOU NpsAMoil. PaBHoaeCcTBYIOIIAs bubnuoreka [IOK
CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau o reme "PaBHOzAeCTBYOIIAs CHT"




bu6mmorexa [JOK

28 Cuna tpenus u e¢ BuAbl. TpeHue B IpuUpoje U TEXHUKE httos://m.edsoo.ru/ff0albac
29 JlaboparopHas pabota «/3yueHue 3aBUCUIMOCTH CUJIbI TPEHUS CKOJIbKEHUS bubmumorexa [IOK
OT CHJIBI IaBJICHUSI U XapaKTepa COIIPUKACAIOIIMNXCS IIOBEPXHOCTEN https://m.edsoo.ru/ff0alcc8
30 Pemenue 3aa4 Ha onpeeneHNe paBHOICHCTBYIOIICH CHITBI
31 Pemenue 3amau mo temam: «Bec Tenay, «I'paduueckoe n300paKeHUE CHUID, bubnmoreka [JOK
«Cuiibl», «PaBHOJICUCTBYIOIIAS] CHIT» https://m.edsoo.ru/ff0alde0
32 KonTponbhas pabota mo Temam: «MexaHnuueckoe qBuxeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padpudeckoe nzodpakenue cuin», «CHITbDY
33 Hasnenne. CiocoObl yMEHBIICHUS M YBEITUUCHUS TaBICHUS bubamorexa [OK
https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00beMa, TeMIlepaTyphl bubmmorexa LHOK
https://m.edso0.ru/ff0a2376
35 [lepenaua naBneHus: TBEPABIMU TEIAMHU, )KUJIKOCTSIMHU U ra3aMu. 3aKOH bubnuoreka LIOK
ITackainsa https://m.edsoo.ru/ff0a25b0
36 JlaBrieHue B )KUIKOCTH | Ta3€, BBI3BAHHOE JACHCTBUEM CHIIBI TSKECTH Bubnmorexa [IOK
https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo teme «JlaBienue B »KUIKOCTH 1 ra3e. 3akoH [Tackansy ]r?tlfgsjzjll;lr?:g;gr?}:f 042826
bubnuoreka [JOK
38 Coobmarompecs cocyakt https://m.edSO(])_.I ru/ff0a2970
39 I'unpaBnuueckuii npecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiHeBON KUAKOCTHBIA HACOC
41 ATtmocdepa 3emiu 1 IPUYUHBI €€ CYIIECTBOBAHUS ]r?tlffsj:l/ljr(‘r)f:(;(si)grou}]ff 0a2b5a
42 Bec Bo3nyxa. ATMocgepHoe JaBiieHne bubmorexa LIOK

https://m.edsoo.ru/ff0a2b5a




bu6mmorexa [JOK

43 N3mepenne armocheproro aasiaeHus. Oneit Toppuyeiin httos://m.edsoo.ru/ff0a2das
44 3aBUCUMOCTh aTMOC(HEPHOT0 JaBJICHUS OT BBHICOTHI HaJl YPOBHEM MOPS Bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. ATMochepHoe 1aBjIeHHE Ha Pa3IMYHBIX BHICOTAX Bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme "' AtmochepHoe naBieHue"
47 JleiicTBHE KUAKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeN0. ApXUMEI0Ba CHIia bubamorexa [OK
https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabora «OmnpeaeneHue BHITAIKUBAIOLICH CUITbI, TEHCTBYIOIIEH bubnuoreka [JOK
Ha TEJIO, IOTPYKEHHOE B KUIKOCTH)» https://m.edsoo.ru/ff0a33fc
49 JlaboparopHas padora o teme «MccnenoBanue 3aBUCMMOCTH Beca Teja B bubnuoreka LIOK
BOJI€ OT 00bEMa NOTPYKEHHON B )KHJIKOCTh YaCTH TEJa» https://m.edsoo.ru/ff0a3514
bubnnoreka [JOK
>0 Hlnapasite Ten https://m.edso:)_.[ ru/ff0a3a96
51 JlaGopaTtopHnas pabora "KOHCprHpO?aHHe apeoMeTpa WM KOHCTPYHUPOBAHHUE
JIOJIKU U OIIpEEIIEHHE €€ IPy30I0AbeMHOCTH"
59 Pemenue 3anau no remam: «IlimaBanue cynos. Bo3zayxoruiaBanue, bubnuotexa [JOK
«/laBneHue TBEpABIX TE, )KUIAKOCTEU U ra30B» https://m.edsoo.ru/ff0a3654
53 KonTponbhas pabota o teme «/laBiaeHne TBEpAbIX TN, KUAKOCTEH 1 ra30B»
bubnuoreka [JOK
>4 Mexaniecicas pabota https://m.edSO(])_.I ru/ff0a3f82
bubnmoreka [JOK
= MomHoCTE. E/HHHIGE MOIHOCTH https://m.edsog)_.[ ru/ff0a3f82
56 Ypok-uccienosanue "PacueT MOIHOCTH, pa3BUBAEMON IIPH MTOABEME 10
nectyuie"
S7 IIpocteie Mmexanu3Msbl. Peruar. PaBHOBecue cuit Ha peryare
58 Prruaru B TexHuke, ObITy 1 nipupoe. Jlabopatopuas pabora «ccnenoBanue bub6nuorexa [IOK




YCJIOBHI paBHOBECHS pbIyara

https://m.edsoo.ru/ff0a478e

bu6mmorexa [JOK

59 Pewenue 3anad o reMe «Y CII0BHsI pABHOBECHS pblyara 1 https://m.edsoo.ru/ff0adgas
50 Koaddunuent monesnoro aeiicteusi mexanusma. Jlaboparopuas pabota 1
«M3mepenne KIIJI HaKJIOHHOM TUIOCKOCTH»
61 Pemrenne 3amaud mo teme "Pabora, monraocTs, KIT/" 1 ngi;ﬁf:;igﬁ;; 0adcds
62 Mexanuueckas sHeprusi. Kunernueckas 1 moTeHIMAIbHAS SHEPIUSI 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a4360
YPpok-3KCIIepUMEHT 10 TeMe "IKCIePUMEHTAIBHOE OTPEICTICHIE U3MEHEHUS
64 KMHETUYECKOUN M MOTEHUMAJIbHON SHEPTrUu IPU CKaThIBAHUU TEJIA 110 1
HAKJIOHHOM 11ockocTh"
65 KontponbHas padota mo Teme «PaboTa 1 MOITHOCTE. DHEPTHUS» 1
66 PesepBHblit ypok. Pabota ¢ Tekctamu no Teme "MexaHndeckoe JBUKeHue" 1 Egg?ﬁ;ﬁ;zgrou;f{f Oadeet
67 PesepBHblit ypok. PaGota ¢ Tekctamu no Teme "JlaBieHue TBEPABIX Tel, 1 bubnuoreka [JOK
KHUJIKOCTEH U razos" https://m.edsoo.ru/ffO0a4ffe
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "Pabota. MOIIHOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




8 KJIACC

DJIeKTpOoHHbIe HU(pPOBbIE

Ne i/ Tema ypoka KouunuyecrBo
4ACOB o0pa3oBaTe/bHbIE peCypChl
1 OcHOBHbIE MOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUHU U UX OIIBITHBIC 1 bubmmorexa [IOK
MIOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB B MOJIEKYJI 1
3 Mopenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIIeCTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a540e
4 OOBsicHEeHHE CBOMCTB TBEPJIOTO, JKUAKOTO M ra3000pa3HOr0 COCTOSHUIMA 1
BEIIECTBA HAa OCHOBE MOJOXKEHUI MOJIEKYIIPHO-KUHETHUYECKON TEOPHH
bubnnoreka [JOK
5 Kpucrammmaeckue u amopdHbie Tena 1 httos://m.e dso:)_.[ru /6025800
6 CmauuBaHue 1 KanwuIApHOCTH. [[OBEpXHOCTHOE HATSKEHUE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIMpeHne U cxaThe 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTyphbl CO CKOPOCTBIO TEIIJIOBOTO JBHKCHUS 1
YJaCTHII
9 Buytpennss sneprusi. CriocoObl U3MEHEHHs] BHYTPEHHEN S3HEPTUH 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff0a5c60
bu6nuoreka [IOK
10 Brges Tertonepenan 1 https://m.edsoz.I ru/ff0a6412
11 Ypok-koupepenius "lIpakTudeckoe UCTIOIB30BaHIE TETIJIOBBIX CBOMCTB 1 bubmuorexa [JOK
BEIIECTB U MaTEpUAJIOB B LIEAX dHEeprocoepexeHus" https://m.edsoo.ru/ff0a65c0
bu6nuoreka [IOK
12 KonmuecTtBO TEMNIOTHL. Y IenbHAS TEINIOEMKOCTE 1 https://m.e dSO(E.Iru /1086976
13 VYpaBHeHue TeniaoBoro 0aitanca. TermmooOMeH U TETUIOBOE paBHOBECHE 1 bubmuorexa [JOK




https://m.edsoo.ru/ff0a7088

Jlaboparopuas pabota "VccnenoBanue sSBJICHHS TEIIO0OMEHA TIpU

bub6morexa [JOK

14 CMENIMBAHUU XOJIOAHOM U ropsiueit BoabI" https://m.edsoo.ru/ff0a6a98
15 Pacuer konmuecTBa TEMI0Thl, HEOOXOIUMOTO JJIsl HarpPEBaHUS TEJa U
BBIJICTISIEMOTO UM IIPH OXJIAXKICHUU
N bubnuoreka [IOK
16 JlabopaTopHas pabora "OnpeneneHue yaenbHOW TeIII0eMKOCTH BerecTBa" https://m.e dsocL).Iru /£10a6bb0
17 DHeprus TOIIMBA. Y IeJIbHAs TEIUIOTa CropaHus bubmorexa LOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHne U OTBEpPAEBAHNE KPUCTAIIMUECKUX TeJl. Y IeibHasl TEIIoTa bubnuoreka LIOK
IIJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas pabota "OmnpeneneHue yaeabHON TEIUIOTHI IIaBJICHUs JIbaa" ngs?;j;?:;i)grou;f{f 0a72fe
20 [TapooGpa3oBanue u KoHAcHCamus. Mcnapenue ngs?;j;?:;i)grou;f{f 0a740c
21 Kunenue. Y nenbHas temnora mapooOpa3oBaHus U KOHJACHCAIIHH. bubnunoreka [JOK
3aBUCHUMOCTH TeMIIEpaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS https://m.edsoo.ru/ff0a786¢
29 Brnaxnocts Bo3ayxa. JlabopaTopHas padora "OnpeneneHre OTHOCUTENBHOM bubnuotexa [JOK
BJIQ)KHOCTH Bo3ayxa" https://m.edsoo.ru/ff0a7628
23 Pemrenue 3aiay Ha onpeneneHre BIaXXHOCTH BO3AyXa
24 [Tpunuummne! paboTs! TEMIOBLIX ABUTaTenei . [lapoBas TypOuHa. /IBurarens
BHYTPEHHETO CrOpaHus
o5 KIIJI TrermoBoro nBurarens. TemioBbie IBUTAaTeIU U 3aIUTa OKPYKArOIIei bubnmnoreka [JOK
cpensbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUH B TEIJIOBBIX MPOLIECCaX
97 [ToaroroBka k KOHTPOIBHOM padboTe o Teme "TeruIoBbIe IBJICHUSI. bubnmoreka [JOK
N3meHneHune arperaTHbIX COCTOSIHUI BelecTBa" https://m.edsoo.ru/ff0a83f2
28 KonTponbnas pabota no reme "Terossle sBieHus. lMizmMenenue arperaTHbIx bubnuoreka [IOK




COCTOAHUH BemecTna"”

https://m.edsoo.ru/ff0a86ae

29 Onexrpu3anus Tei. [IBa poa 3MEeKTPUIECKHUX 3apsiIoB
30 VYpok-uccnenoBanue "InekTpusanys Tl HHIYKIUEN U Ipu
COMPUKOCHOBEHUH"
. bubmuoreka [IOK
31 B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kysona httos://m.e dso:)_.[ru /F0a87ed
39 Dnektpuyeckoe noiie. HampsikeHHOCTh 3iekTpruyeckoro nosst. [Ipunnumn bubnuoreka [IOK
CYNEPIIO3ULINH JIEKTPUUECKUX MTOJIEH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu anextpuueckux 3apsioB. DiieMeHTapHbIi 3apaa. CTpoeHue aroma
34 [IpoBOIHUKY U AUANEKTPUKH. 3aKOH COXPAHEHUS JIEKTPHUUECKOTO 3apsiia bubmorexa LIOK
https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4u Ha MpUMEHEHUE CBOWCTB 3JIEKTPUUECKUX 3apsiI0B bubmmorexa [JOK
https://m.edsoo.ru/ff0a90cc
36 ONEKTPUYECKUH TOK, YCIIOBUS €r0 CyllecTBOBaHUA. McTOUHNKN bubnuorexa JOK
3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIeCTBYSI SIIEKTPUUECKOTO TOKA bubmmorexa LOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-nuccnenosanue "JleficTBHE NEKTPUUYECKOTO MOJISI HA TPOBOAHUKH U
TUBJIEKTPUKN"
39 DNEeKTPUYECKUH TOK B METAJUIAX, HKHUIKOCTIX M Ta3ax Bubnmorexa [IOK
https://m.edso0.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHBIC YaCTH
41 Cuna Toka. JIaboparopHas pabdora "M3MepeHue u peryImpoBaHue CruiIbl TOKa" Egg?;ﬁfg;gﬁ}:f 0a8bd
42 DnexTpuueckoe HampsbkeHue. BonstMmeTp. JlabopaTopHas pabota bubmuorexa [JOK
"N3mMepeHue U peryJupoBaHUe HATIPSKEHUS" https://m.edsoo.ru/ff0a%14
43 ConpoTHuBiieHHE IPOBOIHUKA. Y I€TbHOE COMPOTHUBIIEHUE BEIIECTBA Bubnmorexa [IOK

https://m.edsoo.ru/ff0aa738




44 JIaGoparopHast pabota "3aBUCHUMOCTb JEKTPUUECKOTO COITPOTUBIICHHS bubnmoreka [JOK
MIPOBOJIHUKA OT €r0 JJIMHBI, TUIOIaIH MOMEPEYHOro CeYeHus U MaTepuana” https://m.edsoo.ru/ff0aa738
bubmuoreka [IOK
45 3aBUCUMOCTb CHJIbI TOKA OT HanpsbKeHus. 3akoH OMa i ydacTKa Lenu 1
https://m.edsoo.ru/ff0aa44a
46 Jlaboparopuas padota "HcciienoBanue 3aBUCIMOCTH CHIIBI TOKA, HIYIIETO bubnuoreka [IOK
4yepes pe3ucTop, OT COMPOTUBIICHUS PE3UCTOPa U HAIIPSIKEHUS Ha pe3ucrope” https://m.edsoo.ru/ff0aa04e
47 [TocnegoBarenbHOE U MapaIEIbHOE COSAMHEHHS TPOBOAHUKOB
48 JlabGopaTopHas pabota "[IpoBepka mpaBuiia CI0KCHHUS HAPSHKCHUH MTPU bubnuotexa [JOK
IIOCJIEZI0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlaboparopHas padota "[IpoBepka mpaBwiIa It CUIIBI TOKA TIPH bubnuoreka [JOK
NapajjieIbHOM COEUHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anay Ha npuMeHeHne 3akoHa OMa JJisl pa3InyHOrO COSAUHEHUS bubnuorexa [IOK
IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
bubnnoreka [IOK
o1 PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOT0 ToKa. 3akoH Jlxoyis-Jlenma
- P Howoy. " https://m.edsoo.ru/ff0ab124
59 JIaboparopHas pabota "OnpeneneHue padoThl ¥ MOIITHOCTH SJEKTPUUECKOTO bubnuorexa [JOK
ToKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUYECKHE LT U TOTPEOUTENH IIEKTPUIECKON SHEPTUH B OBITY. bubnunoreka [JOK
Kopotkoe 3ambikaHue https://m.edsoo.ru/ff0ab660
54 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "INEKTPUUECKUE 3apsiabl. bubnuotexa [JOK
3apsKeHHbIE Tela U UX B3auMoJieicTBUs. [10CTOSHHBIN 2NIeKTpHYecKUid TOK" https://m.edsoo.ru/ff0abd2c
55 KonTtponbHast pabota 1o teme "InekTpruuecKue 3apsaiabl. 3apsyKeHHbIE Tea U bubnuoreka [JOK
ux B3auMozencTBus. IlocTosTHHBIN AJIeKTpUYECcKHil TOK" https://m.edsoo.ru/ff0abea8
56 IlocTosiHHBIC MAarHUTHI, ©X B3aHMOICHCTBHE
. bubnmoreka [JOK
57 VYpok-uccnenosanue "M3yuenne nosuei MocTOSHHBIX MarHUTOB" 4
https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe noje. MaruutHoe noJie 3eMJIM U €r0 3HaYeHUE JIs1 dKU3HHU Ha bubnuoreka [JOK

3emiie

https://m.edsoo.ru/ff0acOba




59 OnbIT Dpcrena. MarHuTHOE MOJIe AIEKTPUUECKOTO Toka MarHuTHoOE 1moJie 1 bubnmoreka [JOK
KaTYLIKHA C TOKOM https://m.edsoo.ru/ff0acld2
60 [TpuMmeHeHHe 3IeKTPOMAarHUTOB B TexHUKe. JlabopaTopHas paboTa 1 bu6nuoreka [JOK
"M3y4yenue neicTBUA MArHUTHOTO TOJIsl Ha TPOBOAHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DneKTpoABUTaTes b IOCTOSHHOTO TOKA. Vcronb30BaHue 31eKTpoABUraTesneit
61 B TEXHMUYECKUX YCTPOICTBaxX U Ha TpaHcmnopre. JlabopaTopHas padora 1 bubmorera I[IOK
"KonctpyupoBanue u u3yueHue padboThl 3JIeKTpoABUTATENS " hitps://m.edsoo. ru/fflacBee
62 OmnbiTel @apajes. 3akoH dIeKTpoMarHUTHON HHAYKIuU. [IpaBuio Jlenna 1
63 Onexrporereparop. CriocoObI HOTYYESHHUS HNEKTPHUECKON SHEPTHH. 1
DAEeKTPOCTaHIIMKM Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Teme "INEKTPUYECKUE U MarHUTHBIE 1
SIBJICHUS "
bubnunoreka [JOK
65 KonTponbHas pabota 1o reme "DneKTpuiecKre U MarHUTHBIC SIBICHUS" 1 https://m.e dSO(])_.[ru /f10ach14
. bubnuotexa [JOK
66 PesepHblit ypok. Pabora ¢ Tekctamu o Teme "TeruioBsie siBieHUs " 1 httos://m.e dsoc])_.lru o
67 PezepHblil ypok. Pabota ¢ Tekcramu 1o teme "T1oCcTOSHHBIN 3IEeKTpUYeCKU 1 bubnuoreka [JOK
TOK" https://m.edsoo.ru/ff0acdc6
68 PesepHbIil ypok. Pabora ¢ Tekctamu 1o Teme "MarHuTHbIE SIBICHHS" 1
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68




9 KJIACC

Ne DJIeKTPOHHbIE U (PPOBLIE
n/n Tema ypoka KouanuecTBo o0pa3oBaTe/ibHbIE peCypChl
4acoB
1 Mexannueckoe aBuKeHue. MarepuanbHas TOUKa 1
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABIKEHUS buGnnorexa LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSMOIMHENHOE BUKCHHE . brbmmorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepnoe npsimonuHeiinoe nprxkenne. CpeaHss 1 MTHOBEHHas 1
CKOPOCTh
5 [TpsimonHEHOE paBHOYCKOPEHHOE JIBIKEHUE. Y CKOpPEHUE . bubmmorexa [JOK
https://m.edsoo.ru/ff0ad8d4
5 CkopocTh IPSIMOJIMHEMHOTO PaBHOYCKOPEHHOTO ABIKeHUs. [ paduk 1
CKOPOCTH
7 JlabopaTtopHast pabota "OnpeneneHne yCKOpEHUs Tela IpH 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKIIOHHOW IIJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOonnoe nagenue ten. OnbiTel ["anumnes
9 PaBHOMepHOE nBUkKEHUE IO OKpY>KHOCTH. [lepros 1 yactoTa 1 bubnmnoreka [JOK
oOparmienus. JIuneiHas 1 yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE
11 IIepseiit 3ak0oH HproTOHA. BekTOp CcHitbl E;IF?SHE&T:;(;(L)ECJ/I; 086612
12 Bropoii 3akon HeroToHna. PaBHOElCTBYIOIIAs cCHIla 1 E;f;;&fg;?ﬁ}; 086724
13 Tpernii 3akoH HeroTona. Cynepno3unus cui L E;f;;&fg;?ﬁ}; 026982
14 Pemienue 3anau Ha npuMeHeHne 3akoHOB HproToHA 1 bu6nuoreka [JOK




https://m.edsoo.ru/ff0aeb6c

bu6nuoreka [IOK

15 Cuna ynpyrocts. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau o reme «Cuiia ympyroctu»
bubmuorexa [JOK
17
JlaboparopHas padora «OnpeeseHue )KeCTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
1
8 Cna Tpeiis https://m.edsoo.ru/ff0af738
bubmuorexa [JOK
19 Pemenue 3anay no teme «Cuma TpeHUs» https://m.edsoo.ru/ff0afa26
JlaboparopHas padota "Onpenenenne KodphUIUeHTa TPCHUS bubnmnoreka [JOK
20
CKOJIbKeHusA" https://m.edsoo.ru/ff0af8be
21 Pewenue 3angau no reme "3akonsl Hetotona. Cuna ynpyroctu. Cuina bubnuotexa [JOK
TpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE bubnuoreka [IOK
¢BOOOIHOTO IMaEHUSA https://m.edsoo.ru/ff0af044
23 VYpok-koHpepenius "JIBrkeHne Tes BOKPYT I'PaBUTALMOHHOTO LIEHTpa
(Conmueunas cuctema). ['anmaktuku"
Pemenne 3amau no treme "Cuna TSKECTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK
24
TAroreHus" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuueckast CKOpocTb. HeBeCOMOCTB M IEperpy3Ku brbmmorexa [OK
P P ' PeTpY; https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepuanbHOM TOUKHU. AOCOJIIOTHO TBEPIOE TETIO. bu6mmoreka [{JOK
PaBHOBecue TBEp0TO TENa € 3aKPEIUICHHON OChIO BpallleHus https://m.edsoo.ru/ffOafe36
27 MowmeHT cuinsl. LleHTp TskecTn
" " bubmmoreka [IOK
28 Pemenue 3anaq no reme "MomeHT cunsl. LleHTp TshkecTn https://m.edsoo.ru/Ffob02ba
29 [TonroroBka Kk KOHTPOJIBHOM padoTe mo Teme "MexaHnueckoe bubmuoreka [IOK




nBmxenne. Bzaumoaeiictsue ten"

https://m.edsoo.ru/ff0b0408

30 KoHnTtposbHas paborta 1o TeMe "MexaHN4eCcKoe TBIKCHHE. bubnnoreka HOK
Bs3aumoneiictBue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbce Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA. bubnmoreka [JOK
VYipyroe u HEyIpyroe B3auMoIeHCTBUE https://m.edsoo.ru/ffOb07fa
b K
32 Pemenue 3amaq o reme "3akoH COXpaHEHUS UMITYIbca" nommorexa 110
https://m.edsoo.ru/ff0b096c
33 Ypoxk-koudepenuus "PeakTHBHOE ABIKEHHE B IPUPOJIE U TEXHHUKE"
bu6mmoteka [IOK
34 Mexannueckas paboTa U MOITHOCTh
P - https://m.edsoo.ru/ff0b0a84
b K
35 Pabota cuibl Ts>KeCTH, CUJIbI YIIPYTOCTU U CUJIBI TPEHUSI nommorexa 11O
https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHast pabota «Ornpezaenenne padoThl CHIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKCHHUHU TeJIa TI0 TOPU3OHTATILHOM MOBEPXHOCTH
37 Cs13b sHepruu U paboTsl. [ToTeHanbHas sHeprus
bub. OK
38 Kunernyeckas sueprus. Teopema 0 KHHETHUECKOM dHEPTUN nonrorexa I
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUS YHEPTUHU B MEXaHHUKE
bubmmoreka [IOK
40 JlaboparopHas pabota «/3yueHue 3aKkoHa COXpaHEHHS SHEPTUN»
paToprai p - P P https://m.edsoo.ru/ffOb12fe
b K
41 KonebarenbHoe ABMKEHUE U €T0 XapaKTePUCTUKU nomorexa LO
https://m.edsoo.ru/ff0b1858
bu6nuoreka [JOK
42 3aryxaromue kKonebanus. Beinyxaennsie konedanus. Pesonanc
yxaiom YA https://m.edsoo.ru/ff0b20f0
43 MareMaTnyeckuil ¥ MPyKUHHBIA MasTHUKH
44 Ypok-uccienoBanue «3aBUCUMOCTh Tieproa KoaebaHuii ot bubnuotexa [JOK
JKECTKOCTH IIPYKUHBI U MacChl rpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparnieHune SHEPrUU MPU MEXAHUIECKUX KOJICOAHUIX




46 JlabGopaTtopHnas pabora «OnpeneneHrne 4acTOThl U Iepruoaa KojaeOaHui bubnmoreka [JOK
IIPY’KUHHOTI'O MAasATHUKA» https://m.edsoo.ru/ff0blaec
47 JlaboparopHnas pabora «IIpoBepka HE3aBUCHMOCTH TIEPHOJIa bubnmnoreka HOK
KoJieOaHu# rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ff0b197a
48 Mexanundeckue BoJiHbL. CBOMCTBAa MEXaHUUECKUX BOJIH. [IponosnbHbIe bubmuorexa [JOK
Y IIOIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepenius "MexaHnuecKre BOJHBI B TBEPJIOM TeJIe.
Ceiicmuyeckre BOJTHBI"
50 3ByK. PactipocTpanenue u oTpaxeHue 3ByKa
51 Ypok-uccienoBanue "Habmo1eHue 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKUI PE30HAHC
" " bubnmnoreka [JOK
53 Ypok-koHpepeHus "YipTpa3ByK U HHPPa3BYK B IPUPOJAE U TEXHUKE https://m.edsoo.ru/fob23ca
54 [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo TeMe "3aKOHbI COXpaHEHHSI. bubnuoreka [IOK
Mexannueckue KoneOaHusi 1 BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHas pabora no reme "3akoHbl coxpaHeHHs. MexaHnueckue
KoJieOaHus U BOJIHBI"
56 DNEeKTPOMarHUTHOE MoJie. DIEKTPOMarHUTHbIE BOJIHbI brbmmorexa [OK
https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1€eKTPOMarHUTHBIX BOJIH
58 VYpoxk-koudepenuus "llkana 371eKTPOMarHUTHBIX BOJIH. bubmmoreka [IOK
Hcnonp3oBanue 371€KTPOMArHUTHBIX BOJIH /JI1 COTOBOM CBA3M" https://m.edsoo.ru/ffOb2fe6
59 Ypok-uccnenosanue "M3ydueHne CBONCTB 3JEKTPOMAarHUTHBIX BOJIH € bu6mmoreka [{JOK
MOMOIIbI0 MOOMIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
50 Pemenue 3anau HauonpeaeneHHe YaCTOTHI U JAJIUHBI
AIIEKTPOMATrHUTHOW BOJTHBI
61 DnekTpoMarHuTHas npupoaa ceeta. CkopocTh cBeta. BomHOBBIC bubnuotexa [JOK




CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0

62 Uctounuku ceera. [IpsamosinHeiHOE pacIpOCTpaHEHUE CBETA. bubnnoreka HOK
3atmenus CosHia u JIyHbl https://m.edsoo.ru/ff0b3658
63 3aKOH OTpa)x€HUsI CBeTa. 3epKajia. Pemienue 3a1a4 Ha IpUMEHEHHE bubnmoreka [JOK
3aKOHA OTPaKEHUs CBETA https://m.edsoo.ru/ffOb38c4
64 [Ipenomiienue cBera. 3aKOH MPETOMIICHHS CBETA bubmmorexa [JOK
https://m.edsoo.ru/ffOb3aea
65 [TonHoe BHyTpeHHEe OTpakeHue cBeta. lcnonap3oBanue moiaHoro bubnmnorexka HOK
BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOAAX https://m.edsoo.ru/ffOb3c5c
JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH yTriia
66 IIPEJIOMJICHUS] CBETOBOT'O JIyya OT yIJja MaJeHus Ha TpaHulle "BO3ayX-
crexyio""
67 Ypok-koHpepenius "Mcnonab30BaHUE TOJIHOTO BHYTPEHHETO
OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnmnoreka [JOK
68 JIunzel. OnTHyeckas cuia JIMH3BI https://m.e dSO(I)l.ru IF10b3f2c
69 [Toctpoenne n3o0paxeHnit B IMH3aX ]r?tlj[IstH/I;Ir(T)]T:(;(;(I)lroullif obdd4a
70 JlaboparopHas padora "Onpenenenue PoOKyCHOTO pACCTOSHUS U bubmuotexa [JOK
ONTUYECKOM cUiIbl coOuparomien TMH3bI" https://m.edsoo.ru/ff0b4206
71 Vpok-koHpepenus "OnTuyeckre JIMH30BbIe TPUOOpPHI" ﬁ;&?ﬁ:}fgggﬁ}:ﬂc DaTe
72 I'ma3 kak onTuyeckas cucrema. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepenuus "ledextsl 3penus. Kak coxpanuts 3perue”
74 Paznosxxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHune bubnmoreka [JOK
CIIEKTpaJbHBIX I[BETOB. /ucnepcus ceera https://m.edsoo.ru/ff0c0f4c
75 JlaGopatopHast pabota "OMbITHI 110 pa3I0KEeHUI0 OeI0ro CBeTa B bubmuoreka [IOK




CIIEKTP U BOCTIPHSATHIO LIBETA MPEIMETOB IIPU MX HAOIIOICHUN Yepe3
I[BETOBbIE (PMIILTPHI"

https://m.edsoo.ru/ffOcOe2a

VYpok-npakTukyM 'BoJiHOBBIE CBOMCTBA CBETA: AUCIEPCHS,

76
uHTephepeHius u gudpaxuus"
7 OmneiTel Pe3epdopaa u miianerapHas Moielb aToMa ﬁ;I[iH;;T:é(;gg/I?f 0c12a8
78 IToctynatel bopa. Monens atoma bopa
79 Hcnyckanue u nornonieHue ceera atoMoM. KBanTel. JIuneliuateie bubnmnorexka HOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
" " bubnnorexka HOK
80 Ypoxk-npaktukym "HabmtoqeHne CrieKTpoB UCITYCKAHHS https://m.edsogru/ff001550
81 PannoakTHBHOCTE U €¢ BHIBI bubmorexa LHOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. HykimoHHas MoJienb bubmorexa HOK
https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHbIEC ipeBparieHus. M30Tombl ﬁ;f;;;fg;?ﬁ}; oclald
84 Pemenue 3anau no teme: "PagnoakTuBHBIE TPEBpaILICHUS " bubnnorexa LIOK
https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
86 Ypok-koHpepenius "PagnoakTuBHbIE H3TYYEHUS B IPUPO/IE, bubmuotexa [JOK
MeAulnHe, TeXHUKe" https://m.edsoo.ru/ff0c2126
87 SInepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MacCOBOTO bu6mmoreka [{JOK
qucen https://m.edsoo.ru/ff0c1c58
88 DHeprus CBS3M aTOMHBIX sijiep. CBs3b MAacChl U SJHEPTHH bubmmorexa [TOK
https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq mo teme "Snepusie peaxiym”
90 Peakuuu cunTe3a u nenenus saep. Mcrounnku suepruu ConHia u bubnmnoreka [JOK




3BE311 https://m.edsoo.ru/ff0c1e88
01 Ypok-koubepennus "SAnepras sueprerrka. JleicTBUS paliO0aKTHBHBIX 1

W3JIy4YECHHUI Ha KUBbIC OPraHU3MbI"
92 IToaroToBKa K KOHTPOJIBHOHN paboTe 1Mo TeMe "DIEKTPOMArHUTHOE 1 bubnmoreka [JOK

noJie. JIEeKTpOMarHuTHele BoJIHbI. KBaHTOBBIE sIBIEHUS" https://m.edsoo.ru/ff0c223e
93 KonTtponpHas pabora o teme "DIeKTpOMarHuTHOE TOJIE. 1

DJeKTpoMarHuTHeIe BOJIHbI. KBaHTOBBIE siBIEHUSA"
94 [ToBTOpenue, 06061meHue. JlaboparopHbie pabOTH IO KypCy 1 bubnmnoreka [JOK

"Bzanmoneicreue tex" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o000mIeHNEe. Penenrie pacueTHBIX U KaYeCTBEHHBIX 1 bubmmoreka [IOK

3a1a4 1o Teme "TersoBsie nmporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 06006meHue. Pemenne pacueTHBIX M KQ4eCTBEHHBIX 1 bubnmnoreka [JOK

3agad4 1o teme "KIIJ] TemioBeIx aBurarencii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, o6o0mmenune. Permenne pacueTHBIX U KaYeCTBEHHBIX 1 bubmmoreka [IOK

3anad o reme "KIIJI anexrpoycranoBok" https://m.edsoo.ru/ff0c2b30
08 '1'_[0BTOpeHI/Ie, 0000menue. JlaboparopHbie pabOTHI 1O KypCy 1 bubmmoreka [JOK

CaeroBble siBiieHUA" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1o teme "3aKOHBI 1 bubnuoreka [IOK

COXPaHEHHs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 IToBTOopenue, o6o61menue. Pabota ¢ Tekcramu o teme "Konebanus u 1 bu6mmoreka [IOK

BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menue. Pabora ¢ Tekcramu 1o teme "CBeTOBbIE 1 bubmuoreka [IOK

ABJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenwne, 0600meHue. Pabora ¢ Tekctamu o Teme "KBaHnToBas u 1

sanepHas Gpusnka'

102

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. ®usuka: 7-i knacc: 6a30BbIA YPOBEHb: YUEOHUK, 7 Ki1acc/
[leppiikun .M., iBanoB A.U., AkunoHepHOe 001eCTBO
«M3patenbctBo «IIpocBenienne»

2. ®usuka: 8-i kiacc: 6a30BbIN YPOBEHb: YUCOHUK, 8 Kitacc/
[Tepeimkun Y. M., UBanoB A. 1., AkiimoHepHOE 00IIIECTBO
«3narensctBo «IIpocBemenue»

3. ®usuka: 9-i kiacc: 6a30BBINA YPOBEHB: YUECOHUK, 9 Kimacc/
Ileppimkun 1. M., I'ytauk E. M., UBanos A. U., IletpoBa M. A.,
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBemieHue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. bu6bmmoreka [JOK
2. «bubanoTeKa HarISIHBIX OCOOUI

3. DnexrponHas nporpamma «dOu3nka B KapTHHKAX )
4. https://resh.edu.ru
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