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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl MO (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOIIMXCS M OPTraHU3ALMI0 H3YYCHHS
bu3MKKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no usuke ycTaHaBIMBAET pacupeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell MporpaMmbl 0 y4eOHOMY MPEIMETY.

®dusrka sABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IIPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MpEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0C00A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3nuecKkoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenune ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HHTEPOPETUPOBATH  JAHHBIE U  HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJIsl IOJIyYE€HHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenmera «®Dusmka» B
oOpa3zoBarenbHBIX opraHusammsx Poccuiickoit ®Denepanuu, pean3yrOIIMX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexaopst 2019 r. Ne I1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4aloumxcsi K HayqyHOMY
U3YYCHUIO TPUPOJbI, PA3BUTHUE WX HMHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuH U (PyHTaMEHTaIbHBIX 3aKOHOB (DU3HUKHU;
(GopMUpOBaHKE NPEICTABICHUA O PO (U3MKHU ISl pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH];

pa3BUTHE  MpPEACTaBICHUHM O  BO3MOXKHBIX  cdepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTrkeHHe 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMINUX 3a4aY:

NpUOOpPETEeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BEMIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TMPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ mHpOpMaIel GU3NIECKOro CoAepKaHus,
BKJIFOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTWIKEHUAX (U3HKHU, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE UH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu poeCcCUOHATIBHON AeSTEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha wn3yuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneto).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoOT H
OTIBITOB HOCUT PEKOMEHIATCIIBHBIN XapaKkTep, YUUTEIb JIeacT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, Crucka AKCIEPUMEHTAIbHBIX 3a/laHUid, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nueckux BenuunH. DuU3NYECKue
npubopsl. [lorpenrHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEeHHOHAy4YHBIII METOJl MO3HaHWA: HAOJIIOJEHUE, IOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SABJICHUS.
2. ®duznueckue npuOOPHl U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpezeneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepenue paccTosTHUN.
3. H3mepenue o0bEMa )KUAKOCTU U TBEPJOTO TEA.
4. OnpezneneHue pa3MepoB MajbIX TEl.
5. M3Mepenue Ttemriieparypbl IIpA MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OoJibille, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YACTHI[ C
TeMriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddyszuu.
3. HaOmionenue — siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOAOM PsAOB (C  HCIOJIb30BAaHUEM

dbotorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO HPUTSIKEHUS.

Pa3nea 3. JIBuskeHue 1 B3aUMOAECTBHE TeJl.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpelHsAsI CKOPOCTh NPU HEPAaBHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHU JBUKECHHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCTBa.

Cuila Kak XapakTepucTuKa B3auMojaeiucTBUs Teil. Cuila ynpyrocTd W 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepenre cKopoCTH NPSIMOJITUHEHHOTO ABUKEHHUS.
HabGnronenue siBjeHUST HHEPIIUH.

1

2

3

4. HaGmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.

5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TE.

6. CrnoxeHue CuJj, HalpaBJIEHHBIX MO OJHOM MPSIMOIA.

Jlabopamopuvie pabomul u onvimaul.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (ILIapuKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OmbBITHI, TEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBXEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmeparypel. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MAaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ 'mapoctatuyeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocdepHoe naBieHue. [IpuyuHBI CyliecTBOBaHUSA
BO3yIIHON 000sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEJIO. BhITaIKMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyeckun mpecc.

[TposiBnenue neicTBust aTMOC(HEPHOro JaBICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CHIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcioBuE IIaBaHMS TEJ: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOLIEHUS TJIOTHOCTEH Tella U KUAKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUIKOCTh YaCTH TEJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOIIEH CHIIBL, JEHCTBYIOIIEH HA TEIIO
B KUJKOCTH, OT Macchl TeJa.

4. OnbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JEUCTBYIONIEH HaA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUIKOCTh YACTH T€JIA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPY30IOABEMHOCTH.

Paznea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pblyara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPIUH.
8 KVIACC

Pa3zneun 6. TeruioBble iBJICHUSA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOro, S>KUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHUS. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIIOBOIO JBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bupr TEIUIONEepEeAAYM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemnoTsl. YenbHas TEIIOEMKOCTh BElIECTBA. TermiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOC(epHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temoBoro nasuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HabmnroneHue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenne nuddysuu.

Habmtoienue siBieHn CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHUJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmroienue kunenus.

. HabmroieHue nocTostHCTBa TeMIEPATyPhl NIPH TIABJICHUH.
13.

Monenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.
OneIThl MO0 HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJTOHE HIITPUILA.

OnbITEl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh [IaBJICHHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIepaTyphl.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
TEeIIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiuer BOJIBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW MU
TEIMJI000MEHE C HArPEThIM METATUYECKUM ITAITUHIPOM.

Omnpenenenue ynelinbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABJICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. [[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeIIaMu).

Onekrpuyeckoe mnoisie. Hanpsxk€HHOCTH 3iieKTpudeckoro noiss. IlpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpoBOJNHMKM W  JMAJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ComnpoTuBiieHHE MPOBOJIHHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoymns—JIeHna.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH ISKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMoaelWCTBHE  IMOCTOSHHBIX ~ MAarHWTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
Omeir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHME 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DneKTporeHepaTop. Cnioco6bl ITOJTy4YEHUS AIEKTPUUECKOU DHEPIUHU.
DIEeKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.
DJIEKTPOCTATHYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOoBOJHUKH M TUSIICKTPUKH.
MogenupoBanue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHMKHM TOCTOSTHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJIKOCTH.

. I'a30BbIM pasps.

L 0 N ok WwWwN e

[
N = O

. I3MepeHne Cuitbl TOKa aMIIEpMETPOM.

. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar 1 MarasuH COIpOTUBIICHUM.

. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB.

O O T Y
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. MOI[CJ'H/IpOBaHI/Ie HCBO3MOXHOCTH pa3AaCaCHUsA IIOJHOCOB MaruuTa.



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

25.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO JNEKTPU3ALMU TEJl HHAYKIUEH U IpH
CONPUKOCHOBEHHH.

HccnmenoBanne JEUCTBUSA DJIEKTPUYECKOIO IIOJISL HA IPOBOJHUKHA U
JDJIEKTPHKH.

CO6opka u npoBepka padOoThI JIEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
W3mepeHre U peryaupoBaHue CHIIbI TOKA.

H3mepenne U peryaupoBaHue HANPSKEHNU.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO 4Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa INPU NapaJyIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHMUTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB P HX
00BbEIMHCHUU U Pa3JICJICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KATYIIKM C TOKOM M MAarHUTa OT CHJIbl TOKA W HANpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31EKTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI 1O UCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MECHEHHWW 3HAYCHHS M HANPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOEe ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYKHOCTH. llepwon u yacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernii 3akon HerotoHna.
[IpyHIMN CyNIepIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue rmianer Bokpyr Comuima. IlepBasg xkocMmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MoMeHT cuiibl. LIeHTp TsikecTH.

Nmnynbec Tena. M3menenne mmnyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHuE NyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue 1BM>KEHMS TeJla 0 OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JBHKCHUHU
OTHOCHUTENFHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejla W JICUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU A0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU IBUKCHUU TEJIA MO ICHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoncTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIApUKA WIH TEJIEKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHs] Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KakK PsSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenencaue kKodpdumeHTa TPEHUS CKOJIbKCHHS.

Omnpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexann4yeckue KoJ1e0aHusl M BOJIHBIL.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHykaeHHele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBA MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHn4yecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ten TOJ JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
JIaﬁopamopnbw pabomul u onvimol.
1. OmpenelieHHe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHo/ia KoieOaHUid MOABEIIEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHOJa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBbIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTpOMArHuTHhIX BOJH. Illkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DIieKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounumkm — ceera.  [IpsamosmmHenHoOe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUS B
ONITHYECKUX CBETOBOJAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucreMa (¢oToarmapara,
MHUKpOCKONIa M Tejeckomna. ['ma3 kak onrTuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jlemoncmpayuu.

[IpssMOTMHEWHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B IIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Ty4yelr B pacCenBAIOIIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jy4ya OT yria
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKEeHUS MPEAMETA B TUIOCKOM 3epKae.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEJOMIIEHHs] CBETOBOIO Jy4a OT yria
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. TlomyueHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIbI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITEl O BOCHPHUSATHIO LIBETA MPEAMETOB IPH UX HAOJIOJCHHH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJICeHHUS.

OmnbiTel Peszepdopaa u miianerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u NnoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOIO YHCEIL.
OHeprusi CBsi3M aTOMHBIX saep. CBsA3b Maccel M 3Hepruu. Peakunuu cuHTe3a u
nenenus saep. crounnku s3ueprun CosHIa U 3BE31.

SAnepnas sHepretvka. J[eMCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTtorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJII CHUCTEMAaTHU3aIluu
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS UM ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAaKXKe JJIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.

[Ipy M3ydeHU AAHHOTO MOJIYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUS, NPUMEHSS TIOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTOo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUsi, B KOTOPBIX UM
NpeIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;
WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE U1 MPOBEPKHU THIOTE3 U MOJIYYECHUS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTHUYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3ydenne (pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl HApPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs

y oOyuaroierocsi 6yayT copMUpoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
duznyecKoil HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 0OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIPHUSATHE ACTETUYECKUX KAdeCTB (PU3MUECKON HAyKHU: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXKHEMIIEH COCTABIIAIOLICH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIeI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BaXHOCTH TMpaBU O€30MAaCHOrO0 TIOBEACHUS Ha
TpPaHCTIIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYI0BaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAHHOCTh HaBBIKAa pedeKCUM, MPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3alluu, ToOpoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJILHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e - HHTEPEC K MPAKTHUYECKOMY HU3YUEHUIO TPOodeCcCrid, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEIICHUs 3aaad B
o0JIacTH OKpYy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MPOoOJeM U MyTeu uX

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3NYECKON HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYyTrux,

e - TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 IPAKTHYECKYIO
JICSITEIbHOCTD;

e - IOTPEeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hciie PopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHUA B IPUOOPETCHUH HOBBIX (HU3NUECKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, O0IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JICMCTBUN C Y4€TOM BIMSHHUS Ha OKPYXKAIOIIYI CpEmy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHS TporpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwero oopazoBanus y o0yuaroiierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HAaBaTEIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  yHUBEpCAJbHbIE  y4eOHble  JCWCTBUSA,  PETYJISITHUBHBIC
yYHHUBEpCaJbHbIC yueOHbIC TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:
e BBIBISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YUYECHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOABI C MCIIOIH30BAHUEM JIEAYKTUBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aHMMOCBS3IX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (u3nueckoi
3aJaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
MOJIXOJISTIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCII0JIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUeCKuil IKCIIEPUMEHT, HEOOJbIIOE HCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHEWIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIIMM WIA NAaHHBIX C YYETOM TMPEUIOKEHHON yueOHOM
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MIPENCTABIICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHDOpMaAIlMU W WUTIOCTPUPOBATH pelIaeMble 3aJaydl  HECJIOKHBIMU
CXeMaMH, TharpaMMamMu, HHOU TpaduKoi 1 1X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWC 3aJadyd W TOJJCp KaHHC
01arokeIaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEICTABIIATh PE3YIbTAThI BBIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTAaHU30BBIBATh JEUCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXIaTh TMPOILECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAMHHMPYS CBOM JEUCTBUSA C JIPYIMMHU
YJICHAMH KOMAaHJIbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyaIUsX, TPEOYIOIIUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyATBHOE, TPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATEIFHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIjIaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Npeyiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PEe3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3nyecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTHUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 UITU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  TMOHATHS:  (U3MUECKHEe UM XUMHYECKHE  SIBJICHMS,
HaAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOPHsl, paBHOJEHCTBYIOIIAs
cwma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOITHECS COCY/IBI;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE ABUKEHHME YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICHCTBHE TEJ, paBHOBECHUE TBEPIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TENaMH, >KUAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJ, [PEBPAILICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBIICHUE;
pacrmo3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI ABMKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHUs B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJIeHHUsS Ha >KMBOM OpraHU3M, IUIaBaHHUE PbIO, pblyard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
dbu3nyecKkrue BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIPYTOCTH, CUJla TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHWJbl, KO3(PQUIMEHT TOJEe3HOr0 JEWCTBUS MEXaHU3MOB,
KUHETHYECKas M TMOTEHIMalIbHAs JHEPTus), MpH OMHUCAHWUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTUMH BEIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUIIO paBHOBEcUs pblyara (0J10ka),



«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WIJIM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3Yyd 3aKOHBI U
dbopMyIIBI, CBS3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCIJIOBHUS 3a/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3UUECKUE
BENTMYMHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE Ui PEUIeHUs 3a/lay, OLIEHUBATh PEATUCTHYHOCTh
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIYYeHHBIA pe3yJbTaT, HaXOAWTh OIIMOKHM B XOAE ONbITA, J€JIaTh
BBIBOJIBI IO €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
duznyeckux CBOICTB TeN: (dopMynupoBaTh IpOBEpsEMbIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;

BBINIOJIHATh MPSAMbIE W3MEPEHHUS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMUYUHBI OT
JIPYroll C HCIOJIB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHW JBHKECHHS TeENa, CHIIbI
TPEHUsI CKOJIBLKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOIIAIU COMPUKOCHOBEHUS TEJ, CHUJIIBI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHs] pblyara v OJIOKOB), y4acTBOBATHh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, Clenys NpPEIIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUJE



NpPEUIOKEHHBIX TaOIULl U TpauUKOB, AENaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIAs CWJIa, JCHCTByIOmas  Ha
HOrpyKEHHOE B JKHUJIKOCTh Te€JO, KOI()(PUIMEHT MONEe3HOro AEUCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MHPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIUHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HMX OMNHCAHHUS (B TOM YHCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUH Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(POPMALKMIO O  IpHUMEpax)
NPAKTHUECKOTO HCIMOJIb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpee;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTUBOPEYUBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISPHYIO
auTepatypy  (Qu3Mdeckoro coiepaHus, CIPAaBOYHBIE MaTEepHAIbI,
pecypcsl cetu MHTEpHET, BIageTh NpuéMamMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEP)KaHUSA, B TOM
qrcie MyOIuYHO JenaTh KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB
WM y4eOHBIX HWCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TOHSATUHHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUJICHUE MTPE3CHTAllUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB MU HCCIEAOBAHUM pacrpeiesisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATEIbHOCTh  TPYIIbl, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K koHIly 00yuyeHus B 8 ki1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(Hble Tena, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEp/IeBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAZIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHIYKIIUS)
M0 OINHUCAHWI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIpPHBIC SIBIIGHUST B TPUPOJIE,
KpUCTAUIbI B mpupojae, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeiid MOJIIOCOB, POJIb MAarHUTHOTO TOJS JUIsSl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBJICHUM;

OIMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
dbuznyeckre BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOThI, yJeJbHAs TEeIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
IJIaBJICHUsI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHus, yHelbHAs TeIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU



MAalllMHbl, OTHOCUTEJbHASl BIAXXHOCTh BO3[yXd, AJIEKTPUUYECKUHN 3apsi,
cuja TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
IEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
¢u3nYECKU CMBICT WCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €IMHHIIBI
bu3MYecKuX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYHMHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU
CTpOEHHUS BEIlleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOTrMYEeCcKux
1IaroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DPU3MYECKUX SIBICHUMH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2-—3 JEHCTBHS, MCIOJbB3Yys 3aKOHBl U
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pElIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIbI,
HeoOXOouMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJOB, HCIOJb3ySl OMHCAHUE HCCIEIOBAaHUSA, BBIACISAThH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KamWJLISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromle (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
iomWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEHUCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3yaliM3allisi MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMyJIUpOBATH
IIPOBEPSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE ~ W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEUEHUs U YAEIBbHOIO CONMPOTUBIICHUS BEILIECTBA IPOBOJAHMKA, CHJIbI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBIMOJIHATh M3MEPEHUs, CJeIysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIMIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh U3MEPEHHs, COOUpATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJOKEHHON MHCTPYKLUH, U
BBIUUCIISATH 3HAUCHNE BEJIMUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JEWCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETYMK DIIEKTPHUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIE
puOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), AINEKTPUUECCKUE
IPEeIOXPaHUTEH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIOJIB3Ysl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Hernen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB JIEKTPUUYECKUX LIeTIeH;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEIHEBHOMU
JKU3HU I oOecrieueHrs 0e30MacHOCTH MPpU OOpallleHUuu ¢ MpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 3I0POBbS W COOIOJICHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIeH cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MM MOYKET OBITh HEJTOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3NUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NMpUEMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHMEHHBIC W KPATKUE YCTHBIC COOOIICHWSI,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHWsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM MCCIEOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXAATh BHICTYIUICHHE MTPE3CHTAIINEIH;

IpU  BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HUUECKUX
MPOLIECCOB pacHpeiesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C
MTOCTABJICHHBIMU 33/1a4aMH, CJICIUTH 34 BBIMIOJHEHUEM IUIaHA JCHUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJI B
NeATEeTLHOCTD TPYIIHI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
MPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

UCIIOJIB30BaTh TMOHSITUS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KU, LEHTP THKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TallbHO30PKOCTD,
CIEKTPBI UCITYCKAHUSI W TOTJIONIECHUS, anbda, OeTa- U raMMa-u3IIydeHHUs,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE
NaJICHUE TeJl, PABHOMEPHOE IBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBHUE



TE€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaroniue u
BBIHY’KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKEHHE
3ByKa, NPSIMOJMHENHOE paclIpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3lIoKEHUE OEJIOro CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh TMPOSBICHHE HM3YUYEHHBIX (PU3MUECKHX  SBICHUN B
OKpyXXaromeM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LIBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), IMpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAsS W MIHOBEHHAs CKOPOCTh Teja Ipu
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSIXKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Teja, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaTON
NPYKUHBI, KUHETHYECKas SHEPrus, IMOJHAs MEXaHH4YecKas »>SHeprus,
NEepPUOJ U YacToTa KoieOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (DPU3MUECKUN CMBICH HCHOJB3YEMBIX BEJINYHH,
0003HAaYEHUsI M EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaPUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOI'0 YUCEN



IOpU SIIEPHBIX pEeaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecs Ha Ccucremy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAlIM3a YCIOBUS 3aJaud 3alHCBIBATH KPAaTKOE
YCIIOBUE, BBISIBIIATH HEJOCTAIONIUE WM M30BITOYHBIE JIaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIBI, HEOOXOUMBIE ISl PEILICHUS], TPOBOJIUTH PACUEThl U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYEeHUA (Pu3udecKon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU IOMOIIU
($u3NYECKUX METO/OB, HCIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXPaHEHHUSI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIIX KOJI€OaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHre OeJNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
o0Opy/lOBaHUS, ONHUCBHIBATh XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepseMOol BeIMYHUHBI ((OKYCHOE pacCTOSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUMYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHHU
pU PaBHOYCKOPEHHOM [BIDKEHWW 0€3 HayalbHON CKOPOCTH, Tepruoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria



NaJicHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
du3HYeCKUX BEIWYMH B BUAC TaOMUI] U TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOPCHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO TaJeHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH JIMH3BI, PAJAWMOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KEHHON MHCTPYKIINH, BBIYUCIATH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJTYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

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

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DUIUYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAas JWH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCAaHUA (B TOM YHUCIE:
CIUAOMETp, MATYMKH TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaXx (PU3UYECKUX SBICHUHW MW  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
Ipy pelIeHUH Y4YeOHO-TIPAKTUYECKUX 3aj7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMpAIOIIEeH JINH3E;
NPUBOAUTH  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWK B TIOBCCIHEBHOM
KU3HH NIl obecriedeHust 0€30MacHOCTH MpU oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIICH Ccpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAUK (U3HMUECKOTO COJICpPKAaHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOUCKOBBIN 3aIpoC, HAXOAHUTh



IYTH ONpPEENIEHUs] JOCTOBEPHOCTH MOJyY€HHON MH(OpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BIageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpamMMbI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 dusnka - Hayka 0 IIPUPOIE 2
YK pupoa https://m.edsoo.ru/7f416194
buo OK
1.2 dusnyeckue BETUYNHEI 2 1 nosmorexa I1
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [IOK
2.1 CTtpoenue BelecTa 1
TPOCHHE BelllecTs https://m.edsoo.ru/7f416194
29 JIBM>KeHWE 1 B3aUMOJICMICTBUE YaCTHI] ) | bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperatHsle cOCTO ellleCTBa 2
fperatHet TOAHITT BEMECTD https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6 OK
3.1 Mexanuueckoe OBMKECHHE 3 nbmmorexa I1

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




bu6mmoreka [IOK
3.2 " 4 1
HEPIHA, Macea, fIoTHOCTR https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
’ TellaMH, JKUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 JlaBreHHe KHAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmochepHoe naBeHHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nes 5. PaGoTa n MoIHOCTD. JHEprus
bu6nmoreka [JOK
A P 1
> a00Ta M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTHIC MEXATHIMET > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 examureckat Sueprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne /it P Konrtpoasnbie | IIpakruuyeckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUS
bubmuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7
TPOCHHUE 1 CBOMCTBA BEIICCTE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIOBHIC HPOLECCRt https://m.edsoo.ru/7f4181ce
Uroro no pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
1 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i 7 2 1 7
OCTOSIHHBIN 3JIEKTPUUYECKUIN TOK 0 hitps:/m.cdsoo.ru/7f4 18] ce
2.3 MarauTHbI€ SIBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
JICKTPOMATHUTHAA HHyKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3iejaoB U TeM (undposbie)
Ne /it P Konrtpoasnbie | IIpakruuyeckue p
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexanunueckue siBJeHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Te 20 1 3
MMOJICHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Pasznen 2. Mexann4yeckne KoJ1e0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4YecKHe BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3gen 4. CBeToBbIe ABJICHUSA




4.1 3aKoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubmmorexa [TOK
’ pacnipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps:/m.cdsoo.ru/7f4 1ada6
bubmuorexa [JOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1ada6
Uroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 hitps://m.edsoo.rw/7f4 1ada6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 HAAepHbie peakiin ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 ) bubmmorexa [IOK
) Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3y4YCHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

®duznka — Hayka o IpUpoJie.
SBnenus npupoipl. uzndeckue
SIBJICHUS

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEINYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIepaTyphl P MTOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U TaTIHKA
TeMmeparypbl"”

Kak ¢usuka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IpUpOY.
EcrecTBEeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

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

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTh TOJIETA IMapHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OOJIbIle BBICOTA ITycKa"




Crtpoenue BemecTBa. ONbITHI,

7 OKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE bubmnorera [IOK
A He HeKp P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEHUE YacCTUIl BELIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOII0ICHUIO TETUIOBOTO PACIIUPEHUS
razoBy
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3p Mexay cBOKWCTBaMU
BEIIIECTB B pa3HbIX arperaTHbIX
11 COCTOSIHUSIX M UX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
MexaHnuecKOe OBIKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmnorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6mmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA Bubmorexa ITOK
yr P A https://m.edsoo.ru/ff0a0ae4
Wuepums. 3akoH WHEPIIAN.
15 BSaI/II)MO elicTBHE TeJ'IpKaK OpUYnHA bubnnorexa LIOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 [InotHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00bEMa TeJa 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabota «OnpezneneHue




IIJIOTHOCTHU TBép,Z[OFO TCIa»

Pemrenue 3agad mo teMme "I1IOTHOCTE

bubmuoreka [JOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTeug ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenue tarorennsa. Cuia TIKECTH
CBs13b MEX]ly CHIION TSKECTH U
. bubmuoreka [JOK
22 Maccod Tena. Bec tema. Pemenne
https://m.edsoo.ru/ff0al778
3amay no reme "Cuna tsxectu"
3 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnorexa [JOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 M3mepenune cuin. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHJI, HallpaBJICHHBIX
26 10 OHOM I }I?\}/I)i)ﬁ P bu6mmoreka [JOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIAsA CHIT
7 Pemenue 3amau mo treme
"PaBHonelicTByrOMmIas cuin”
)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexa [JOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3ydeHue bubmuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUS U
XapakTepa CONpPUKACAIOIIUXCS
IMOBEPXHOCTEI»

https://m.edsoo.ru/ffO0alcc8

Pemenue 3amau Ha onpeencHue

30 N N
PaBHOJECHCTBYIOLIEH CUIIBI
Pemrenue 3agau mo remam: «Bec

31 Tenay, «I'paduueckoe n3o0pakeHue bubnunoreka [HOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHu4ecKkoe IBHKEeHHe), «Macca,

32 IUIOTHOCTEY, «Bec Tema,
«['paduueckoe n3odpakeHNE CUID»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYECHHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBHCUMOCTD

34 JIaBIIEHUS ra3a OT 00bEMa bubmmorera [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[Tepenaua naBiieHust TBEPABIMU
35 TeJaMU, JKHUIKOCTSIMH U Ta3aMH. 3aKOH bubmmorera [TOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackansa

36 JlaBiieHHnE B AKUJKOCTH U Ta3e, bubnuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHJILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «JlaBineHue B bubnmoreka [JOK
JKHIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOrmaromuecs cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 I'napapiriecknit npece https://m_edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emmu. [Tpuyannb
CYLIECTBOBAHHUS BO3 HOU
41 }GILH 3 3 A bubmuoreka [JOK
ODOJIOTKH SEMIIH. SABHCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOT0 IaBJICHUS OT BBHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boznyxa. ATMochepHOe TaBlieHre https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 dep bubmuorexa [JOK
JIABJICHI OT BLICOTBL Hal YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnuoreka [IOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau no reme "
ATmocdepHoe naBneHue"”
€HCTBUE KUJKOCTH U Ta3a Ha
47 A A bu6mmoreka [IOK
HOTPYICITHOE B HAX TEIHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabora «OnpeneneHue
43 BBITAIKABAIOIIEH CHITBI, bu6mmorexa [IOK

HCﬁCTBymmeﬁ Ha TEJIO, MOTPYKCHHOC
B XXUJAKOCTb»

https://m.edsoo.ru/ff0a33fc




JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCUMOCTH Beca

bu6mmoreka [IOK

49 Tesla B BOZie OT 00bEMa MOTpyKEHHOU ! https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJlay
bu6mmoreka [IOK
30 llnapartite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeomeTpa win |
KOHCTPYMPOBAHUE JIOJIKU U
omnpezeneHue e€ rpy30noabEMHoCTH"
Pemenue 3amau no remam: «llnaBanue
57 cynoB. BoznyxonnaBanuey, bubnuorexa [JOK
«/laBneHue TBEpAbIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTponbhas padota no teme
53 «J/laBieHue TBEpPABIX TN, KUAKOCTEN
Y Ta30B»
bu6mmoreka [IOK
>4 Mexaritieckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
35 Morgzocts. EAMHHIE MOHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM IIpU 1
nogbEMe 1o jgecTHuue"
[Ipoctele MexaHu3MBI. Phryar.
37 PaBHOBecue cun Ha peiuare
58 Prryaru B TexHuke, ObITY U IPUPOJIE. 05 bubnmoreka [JOK

JlabopaTopHas pabota

https://m.edsoo.ru/ff0a478e




«MccrnenoBanue yciioBUil paBHOBECHSI
pbIyara

59

Pemrenue 3agad mo teMe «Y CI0BUSI
paBHOBECHsI pbIYara

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT mone3noro neicTBus
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/ nakinonHom
IJIOCKOCTH

0.5

61

Pemenue 3ama4d no treme "Pabora,
momHocTh, KITI"

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

62

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHIMaibHas
SHEPIUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

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

64

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAILHOE OIIPENETICHHE
WU3MEHEHUS KUHETUYECKOU U
MOTEHLIUAJIbHON SHEPTUH NTPU
CKaThIBAaHUM TeJIa MO0 HAKJIIOHHON
miockocty"

65

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTb. DHEPTUs»

66

PesepBHblIit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JIBMKeHHue"

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

67

PesepBubrit ypok. Pabora ¢ Tekctamu
1o TeMe "/laBieHue TBEPABIX TeN,
AKUIKOCTEN U Ta3oB"

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0adffe




PesepBHbIi ypok. Pabora ¢ TekcTamu

68 1o teme "Pabora. MOIIHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | odpa3oBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1 bubmmorexa LIOK
P hitps://m.eds0o.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. | bubnmnorexa [JOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe paclIMpeHUe U CKATHE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buns!l Tenonepenaun 1 bubnnorexa [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "TIpakTraeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTE€PHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuectBo TEIOTHL. Y AeiibHAs bubmuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHe TEII0BOro OanaHca. bubnunoreka [HOK

13 p il
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota

14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer xonuuecTBa TEMIOTHI,

15 He00XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEISIEMOTO UM MPH OXJIAKIECHUN

16 JlabopaTtopHas pabota "OnpeneneHue bubnuoteka [JOK
yIEeIbHON TEMJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHNE

18 KPHUCTAIINYECKUX 1;en YenpHas bubnnorexa LIOK

p ' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yIEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumienne. Y nenpHas temiora bu6mmorexa [IOK




napooOpa3oBaHus U KOHICHCAIHMH.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS
0T aTMoc(epHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTENIbHOM BIAXXHOCTU BO3ayXxa"

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

23

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

24

[IpuHIMIBI pabOTHI TETJIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

25

KII/ TermoBoro nBurarensi.
TernoBble ABUraTENN U 3a1UTa
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MTPEBPALLICHUS
OHCPIHYH B TCIJIOBBIX IMPOIECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMme "TennoBnie ABICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

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

28

KonTponbHas pabota mo teme
"TerutoBble gBieHUA. I3MeHeHnE
arperaTHbBIX COCTOSIHUH BeriecTa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeN UHAYKIUEN U IpU
COMPUKOCHOBEHUH"




B3anmoneiicTBre 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DneKTpUUecKoe moJie.
1 HanpsikeHHOCTD 3JIEKTPUYECKOro bubnunoreka [HOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEN
Hocurenu snexTpruueckux 3apsiios.
33 DneMmeHTapHbIi 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAJEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs JIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEeHNE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUS €TO
36 cyiiectBoBanus. McTounuku bubmorexa HOK
ym ) https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIefcTBUS PJIEKTPUIECKOTO TOKA bubmorexa HOK
P https:/m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 AJEKTPUYECKOTO OISl Ha TPOBOAHUKHI 1
U AUDJIEKTPUKHU"
19 DNEeKTpUYECKU TOK B MEeTalJIax, bubnnoreka [JOK
JKHUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlabopatopHas pabora
" bu6mmorexa [IOK
41 N3mepenue u peryampoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DJIeKTpUYIECKOE HAMPSDKEHHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 BJIEKTPUYECKOTO CONPOTUBIICHUS | bubnunoreka [HOK
MPOBOJIHUKA OT €r0 JJIUHBI, ILIOIAAN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYeHusl U Marepuana”
3aBHCUMOCTH CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubnmnorexa LIOK

https://m.edsoo.ru/ff0aa44a

enu
JlaGopaTopHas paboTta
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

CONMPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka

43 [IpaBUJIa CJIIOKEHUS HANIPSHKEHUN IIPU | bubnnorexka [JOK
IIOCJIEAOBATEILHOM COEAUHEHUH ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”
JlabopaTtopHas padota "I[IpoBepka

49 IpaBUJIa JJI CHJIbI TOKA NTPU | bubnnorexka [HOK

napajuieIbHOM CO€IMHEHUH
pe3uctopos”

https://m.edsoo.ru/ff0aadle




Pemenne 3a1a4 Ha IPUMEHCHUC

50 3akoHa OMa JUIs1 pa3jInyHoro bubmnorera [IOK
p https://m.edsoo.ru/ffO0aaf8a
COEJIMHEHUS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bubnunoreka [HOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlabGopaTopHas pabora "OnpeneneHue
52 a00TBI M MOIIIHOCTH DJIEKTPHUECKOTO buGnnorexa LIOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYeCcKre ey 1 MOTPeOnuTenn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubnmorexa LOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apspKeHHBIE Tena U UX bubnmorexa LHOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. [10CTOSTHHBIHI
AIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCII)-IHBIG Tela I/IpI/IX bubmorexa LHOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoAercTBUA. [10CTOSITHHBIHI
AIEKTPUYECKUNA TOK"
56 ITocTosTHHBIE MArHUTHI, KX
B3aHUMOJIEHCTBHUE
57 VYpoxk-uccienoanue "M3yuenne bubnuorexa [JOK
MOJIEW ITIOCTOSHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJI1 U ero 3Ha4YeHue IS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUYECKOTO Toka MaruutHoe
T10JI€ KaTYyIIKH C TOKOM

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

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3y4yeHue neiicTBUSI MarHUTHOTO
TI0JIs1 Ha MPOBOJAHUK C TOKOM"

0.5

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

61

DNeKTPOABUTATEb TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
JIaboparopHast pabota
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHI AJIeKTpoaABUTATENS "

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

62

Omnbrtel @apasest. 3akoH
3JIEKTPOMArHUTHON UHIYKIIHH.
[IpaBuio Jlenna

63

Onektporereparop. Crocoos

MTOJTYYEHUS AIEKTPUIECKON SHEPTUU.

DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPTUHU

64

[ToaroroBka Kk KOHTPOJILHOM padoTe
10 TeMe "DIIEKTPUYECKUE U
MarHuTHBIC sSIBICHUS"

65

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBIICHUSA"

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




66 PesepBHbIil ypok. Pabora ¢ Tekcramu | bubnunoreka [HOK
o Teme "TeroBbie BICHUS" https://m.edsoo.ru/ffOaccSe
PesepBHbIil ypok. Pabora ¢ TekcTamu

67 o teme "IlocTosHHBII 1 bubmorexa HOK

. " https://m.edsoo.ru/ff0acdc6

IIEKTPUYECKUI TOK

68 PesepBHbIii ypok. Pabora ¢ TekcTamu |
1o Teme "MaruuTHeie siBJICHHS"

OBUIEE KOJIMYECTBO YACOB I10 63 145

[NPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

| MexaHnn4eckoe JBUKEHUE. |
MarepuanbHasi TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [IOK
MEXaHUYECKOIr'0 IBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsAMOJIMHEITHOE | bubnmnoreka [HOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoauHerHoe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE | bubmuoreka [JOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHUSI Teja Mpu | | bubnuotexa [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

g CBoOomuHoe nagenne tein. OIbIT !
lanunes

9 PaBHOMEpPHOE IBUKEHUE 11O | bubmuoteka [IOK
OKpykHOCTH. Ilepron u yacrora https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas U yriioBas

CKOpPOCTH
10 IlenTpocTpeMUTEILHOE YCKOPEHHE
1 Ilepsniii 3akoH HetoToHa. BexTop Bu6mmoteka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoreka [JOK
PaBHopelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbc
15| Cwna ynpyrocra. Saxon Iyca im0l
16 Pewenue 3ampau no reme «Cuia
YIPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubmuorexa [IOK
YKECTKOCTH HPYKUHBI https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Ciura Tpers https://m.edsoclfru/fanf738
19 Pemenue 3anau mo teme «Cuna bubmunoreka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JIaGopartopHas pabota "Onpeznenenue bubmuoreka [IOK
kod(pdurmenTa TpeHUs CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO bubmuoteka [JOK




TATOTEHUS. Y CKOpEHHE CBOOOHOTO
HaacHus

https://m.edsoo.ru/ff0af044

Ypok-koupepenius "JIBuxeHue Te

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo treme "Cuina Bu6 10K
nonIrorTexa
24 TSDKECTH Y 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
’s [lepBas kocMHuuecKkas CKOPOCTb. Bu6moteka [JOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepUAIIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. Eu 10K
N nonmorTexa
26 PaBHOBecue TBEpOTO TENA C
i — https://m.edsoo.ru/ff0afe36
MowmeHT cunsbl. LleHTp TskecTn
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOrO TENIA C
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmenT cuibl. LienTp TsoxecTn
)3 Pemenue 3agau mo teme "MOMEHT bubmunoreka IIOK
cunbl. L{enTp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO BuG 10K
nonroTexa
29 TeMe "MexaHndecKkoe JBMKEHHE.
B . " https://m.edsoo.ru/ff0b0408
3aUMOJICHCTBUE TEI
KonTponbHas pabota mo Teme Eu6 LIOK
nonoTexa
30 "MexaHHUYeCKOe IBHKEHHE.

BzanmoneiicrBue ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbce Tena. UMmynbse cuiibl. 3aK0H

bu6nmoreka [IOK

31 COXpaHe ca. Y oe
XPAHCHIA HMIYIIbCa. STPYroe 1 https://m.edsoo.ru/ff0b07fa
HEYNpYroe B3auMoOJICICTBHE
1 Pemenne 3agau mo teme "3akoH bubmuorexa [IOK
COXpaHEHUs UMIyJibca' https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanuueckasi paboTa U MOIITHOCTb
P B https://m.edsoo.ru/ff0b0a84
35 PabGota CHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAILHOM MMOBEPXHOCTH
37 CBs13b DHEPTUH U PaOOTHI.
[ToTenumanpHas sHEpPrust
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPIUHr https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHHUKE
40 JlabopaTtopHas paborta «3yuenue bubnuoreka [JOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubnunorexa LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoneOaHusl. bubnmnorexa [JOK

Breinyxxaennsie kosnebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0




43

MaremaTuyecKuid U NPy KUHHBINA
MasTHUKA

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/a KojiebaHuM OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

JlaboparopHas pabota «OnpeneneHue
4acTOThI U IIepro/a KojaeOaHui
MPY>KUHHOTO MasiTHUKA)

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

47

JlaboparopHas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE
MOTEPEYHBIE BOJTHBI

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

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJTHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccinenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

Ypok-koHpepeHnius "YIbpTpa3sByK U

bubanoreka IJOK




MH(]pa3BYK B MPUPOJIC U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

bubnunoreka LIOK

54 Teme "3aKOHbI COXPaHECHMUSI.
P . https://m.edsoo.ru/ff0b25£0
Mexannueckue KoneGaHus 1 BOJTHBI
KonrponsHas pabora o Teme
55 "3aKoHbI cCOXpaHEeHMs. MexaHudecKue
KoJieOaHUs U BOJTHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubmmoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepenmus "lkana
53 ANEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
N bubmmoreka IIOK
59 CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YacTOTHI U JJTMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DneKTpoOMarHuTHas MIpupo/ia CBeTa.
61 CxopocTts cBeta. BonHoBBIE cBOMCTBA brbmmorexa [TOK
P ‘ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS brbmorexa [OK
' https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
63 3aKoH OTpa)kKeHHUs CBETa. 3epKaia. bubnmnorexa [JOK

Pemenue 3aga4 Ha npuMEHEHNE

https://m.edsoo.ru/ff0b38c4




3aKOHa OTpa’KCHUA CBETA

[Ipenomnenue cBera. 3akoH

bubnunoreka LIOK

64
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpeHHEE OTpaKEHUE CBETA.
bubnunoreka LIOK
65 Hcnonp30BaHue MOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTpaXKEHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuas pabota "Hccrnenoanne
66 3aBUCHUMOCTH yTJia MPETOMIICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIeHUus Ha
rpanuiie "Bo3nyx-cTekno""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
bubmmoreka [JOK
68 JIunzel. OnTHYECKask CUjia JIMH3BI 3
https://m.edsoo.ru/ffOb3f2c
bubmnoreka IIOK
69 [TocTpoenue n300pakeHHU B TUH3AX
P P https://m.edsoo.ru/ff0b444a
JIaboparopHas pabdota "Omnpenenenue
70 box Ic)Horg accpTo;IHI/I;I u OII)'ITI/I‘{eCKOﬁ bubmorexa HOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEei TNH3BI
71 Ypok-koupepenius "OnTudyeckue bubnuoreka [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
but6mmorekxa [IOK
72 I'ma3 kak ontudeckas cucteMa. 3peHue
https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
74 Paznosxenune 6emoro cBera B CIEKT). bubnmnorexa [JOK

Omwitel HetoTona. Crioxenne

https://m.edsoo.ru/ffO0cOf4c




CIICKTpaJIbHBIX IBETOB. HI/ICHCpCI/IH
CBCTa

JlaGopaTopHas padota "OTMBITHI 11O
pas3IoKeHUI0 OeJI0ro CBeTa B CIIEKTP U

75 BOCIIPUATHUIO LIBETA MPEIMETOB IIPU UX bubmmorexa [TOK
P t peAt P https://m.edsoo.ru/ffO0cOe2a
HAOJIIOCHNH Yepe3 IBETOBhIC
¢bubTper"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOWCTBA CBETA: AUCIIEPCHUS,
uHTephepeHys u audpaxus "
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 MorionieHue cBera
79 atomoM. KBauTel. JInneiuaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPhI
20 Ypoxk-nipaktukym "Habmtonenue bubnmnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siapa. Hykinonnas bubnmnorexa [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE IPEBpALICHUS. bubmuoreka [IOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
24 Pemrenue 3agad mo treMe: but6mmorekxa [IOK
"PagnoakTuBHBIE IPEBpaIieHUs" https://m.edsoo.ru/ffOc1bda
85 [Tepuonx momypacnana




Ypok-koHpepenius "PagnoakTHBHBIE

86 W3JIYy4eHUS B IPUPOJIE, MEIUIIHE bubmmorexa [JOK
YACHIGLE HPHPOAE, : https://m.edsoo.ru/ff0c2126
TEXHUKE
S nepHble peakuuu. 3aKOHBI
87 COXPaHEHHUS 3apsA0BOr0 U MacCOBOTO bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus cBA3U aTOMHBIX saep. CBs3b bubmmoreka [JOK
MAacChl U DJHEPTUU https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3amau o reme "Snepueie
peakun"

90 Peakuuu cunTe3a u nenenusd saep. bubnnorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koupepenuus "Anepunas

91 sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
opraHu3msI"

[ToarotoBka Kk KOHTPOILHOM paboTe MO

90 TeMe "DIIEKTPOMAarHUTHOE TOJIE. bubmuoreka [IOK
DNEeKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbic siBieHns"

KonTponbHas pabota mo Teme

93 "IJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHUTHBHIE BOJHBI.
KBanToBsie siBneHus"
IToBTOpenue, o6o0IIEHNE.

94 Jlaboparopubie pabOTHI 1O KypC bubmmorexa [IOK
" p pu p " ypey https://m.edsoo.ru/ff0c245a

BzaumoperictBue Ten
95 [ToBTOpenue, 06o6meHue. Pemenue bubnmnorexa [JOK




pacUYeTHBIX ¥ KQUECTBEHHBIX 3a/1a4 110
teme "TemnoBbie mporecchr”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenue

bu6nmoreka [IOK
96 pPacyYeTHBIX M KaYECTBEHHBIX 3aa4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX apurareici'”
[ToBTOpenue, o6o0menue. Pemenue
97 aCUETHBIX M KaUueCTBEHHBIX 3a/a4 I10 1 buGnuorexa [IOK
P A hitps://m.edso0o.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTrOpenue, o6o0IEHHE.
98 JIaGoparopHble pabOTHI IO KYPC 1 1 buGnuorexa [IOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBETOBLIE SIBIIEHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 TexcTtamu 110 Teme "Konebanus u 1 bubnuorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 06o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnuorexa [IOK
" https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 7

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

«Dusukay 7 knace, aBrop A.B.Ilepeimkus, - M., JIpoda 2017r., «®@usuka» 8 kiacc, aBTop
A.B.Ileppimkun, - M., Ipoda 2018r., «dusuka» 9 knacc, aprop A.B.Ileprimkun, - M., [Ipoda
2018r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[ToypouHoe rutanupoBaHue (TeMaTUYeCKre KapThl yPOKOB) 10 yueOHuky [lepbinikuna.7-
9 kiacc.®I'OC

Tematnueckue KOHTPOJIBHBIE H CAMOCTOSITENIbHBIE paboThI 10 pusuke. O.M.I'pomiea. —
M.: U3parenscTBO «OK3aMen», 2015 .

Mapon E.A. OnopHble KOHCIIEKTHI B pa3HOYPOBHEBBIE 3a1anus 9 kiacc, - M.: Jlpoda,
2017
ITocobue mist obieoOpa3zoBarenbHbIX yupexacHui / A.Il. PermkeBuu. — M.: [lpoda,
2015.

COopnuk 3a1a4 1o ¢pusmnke Kk yueoOnukam A.B.Ilepeikuna 7-9 knace, M.: Ok3amen, 2008
E.M. I'ytauk, E.B. Illaponuna, 9.11./loponnna, Temarnyeckoe U MOypOUHOE IIIMTHUPOBAHUE K
yaebHunky A.B. Ilepsimkuna, E.M. ['ytHuK “¢u3uka. 9 kimace”

B.U. Jlykamuk, E.B. UBanoBa Coopuuk 3ana4 no ¢puszuke s 7-9 kinaccos, M.

[Ipocesenue, 2002

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.bubmuoreka — Bce mo  mpeamery  «Pusukay. — Pexum  pmocryma:
http://www.proshkolu.ru

2.BupneoornbITel Ha ypokax. — Pexum gocryna: http://fizika-class.narod.ru

3.Enunas xomnexkuus unppoBseix oOpa3oBatenbHbIx pecypcoB (LIOP). — Pexum nocryma:
http://school-collection.edu.ru

4. VlutepecHble MaTepHalibl K ypokaM (PU3UKU MO TeMaM; TECTHI 110 TeMaM; HarJsiIHbIe
nocoOus k ypokam. — Pesxum noctyna: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenbHble pecypehl. — Pexxum goctyna: http://www.openclass.ru

6. DneKkTpoHHbIEe y4eOHUKH 10 pusuke. — Pexxum nocrymna: http://www.fizika.ru
OtkpeiThiil Oank 3ananuit ®T'BHY «DUTTN»

http://os.fipi.ru/home/1-HOBBIN OTKpPBITHIN OaHk 3aganuil «D@UTTN»

BIIP. Cratl'pan. ®uzuka. ®I'OC. Tunossie 3axanus

®denepanbHbIi EeHTp HHPOPMAITMOHHO-00pa3oBaTebHbBIX pecypcoB (PLIOP).

OI'D: oge.fipi.ru/os/xmodules/qprint/openlogin.php

3ananus oOpaszoBatenbHoro noprana «Pemry OI'9»

http://www.metod-kopilka.ru Meronuueckast Konuika

https://myschool.edu.ru/

https://resh.edu.ru/

https://lesson.edu.ru/

https://lesson.academy-content.myschool.edu.ru
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